WD 03/ 000666 PCT/1B02/02293 5-HT RECEPTOR LI GANDS AND USES THEREOF 5 FI ELD
OF THE I NVENTI ON The present invention relates to pyrazi ne conpounds that
act as 5-W0 030ewept or |igands, in particular 5-HT2c receptron/iBiyaentss, and
their uses in the prevention or treatnment of diseases linked to the
activation of 5-HT2c receptors in aninmals. 10 BACKGROUND Receptors for
serotonin (5-hydroxytryptam ne, 5-HT) are an inportant class of G

prot ei n-coupl ed receptors. Serotonin is thought to play a role in

processes related to | earni SHRRECERTOR LIGANDS t her noregul ati on, nood, 15
notor activity, pain, sexual FANDUSESIHBEREOFhaviors, appetite,

neur odegener ati ve regul ati on, and biological rhythnms. As expected,
serotonin is linked to pathophysiol ogical conditions such as anxiety,
depressi on, obsessive-conpul sive disorders, schizophrenia, suicide, autism
m grai pe, enesi s, al cohol i snirikhd OEUTHEdYYENTEON/e di sorders. 20 The
serotonin receptors are currently classified into seve ubf amJd | (5-HT1
hr ough 5- 1T 7y Theuare3egyBrenion raleistS Byiasfie PRrBRRRHR Sl SR dR GrH o

Phar macol ogye b@ﬁ%a\ﬁdscﬁ{ b&AicAlareRgR! @bépf&nsggnmpﬁwmm@% AigS |
Pharmacol . Rev., 56, 157-203 (1994). The subfanilies have been further

di vi ded i preveniionyqdseatment ok disprees linkedtaing adivaienof PHEurrent 1y di vi ded
25 into three subtypes: 5-HT2a, 5-HT2b and 5-HT2c. The three subtypes of
5-HT2 rel@RRIPS HaiMaked t o phosphol i pase C with the generation of two
second, nessengers, diacylglycerol (which activates protein kinase C) and
inositol trisphosphate (which rel eases intracellular stores of Cat+). The
5-HT2c receptors have a very hi @A@‘éﬁﬁqlﬁ\lpn the choroid pl exus, an
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Antagon! Stpsr;ées%()e%drg%r%eg‘ tcﬁelarmiﬁgsan-ghr%e%hoar{/,nsﬁggé,Otﬂiegr%l)re%%?aimson?%ood,

15 motor activity, pain, sexual and aggressive behaviors, appetite,
neurodegenerative regulation, and biological rhythms. As expected,
serotonin is linked to pathophysiological conditions such as anxiety,
depression, obsessive-compulsive disorders, schizophrenia, suicide, autism,
migraine, emesis, alcoholism and neurodegenerative disorders.

20 The serotonin receptors are currently classified into seven subfamilies
(5-HT, through 5-HT-). See, Hoyer, D., et al., “Vll International Union of
Pharmacology classification of receptors for 5-hydroxytryptamine”, |
Pharmacol. Rev., 56, 157-203 (1994). The subfamilies have been further
divided into subtypes. For example, the 5-HT2 receptor is currently divided

25 into three subtypes: 5-HTza, 5-HT2, and 5-HTzc. The three subtypes of 5-HT»
receptors are linked to phospholipase C with the generation of two second
messengers, diacylglycerol (which activates protein kinase C) and inositol
trisphosphate (which releases intracellular stores of Ca®"). The 5-HTx
receptors have a very high density in the choroid plexus, an epithelial tissue

30 thatis the primary site of cerebrospinal fluid production. See, Sanders-Bush,

E. and S.E. Mayer, “5-Hydroxytryptamine (Serotonin) Receptor agonists and



Therapeutics, Chapter 11, 9th Ed., MGawH I, New York, Ny (1996).
Julius, et al., isolated and characterized the 5-HT2c receptor and | ater
repor t ed whas/oewensgeni c mce | acking the 5-HT2c recept or PETHB@R/@22%%ei zur es
5 and an eating disorder resulting in #ncreased consunption of food (see,
U S. Patent Nos. 4,985, 352 and 5,698, 766, respectively). Consequently,
conpounds sel ective for the 5-HT2c receptor may provide useful therapies
for the treatment of seizure and eating disorders wthout the side effects
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wi th decreased pgliusyler ansisbRgédan@ichasiomiusdnthers-HERIceptdamd laterg. , EP
863136 (azetidine and pyrrolidine derivatives); EP 657426 1gt,ri cyclic
pyrrol e defapitedibg) irapsgerie mice (anking ther-Bd 24 tegeriRs it $9igdess) ; EP 15

572863 (py i_noi I rl I ) ! i
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erivatives). : i & o i Noi

der vat v(e‘é%fgﬁgﬁééﬁé@fiﬁ%ﬁﬂ%mﬂm SisoRis IMNBUPLR AO0 SFEOR MOl

( api mbed Mvitharondelactivity otthe; ligand. WO 00/ 76984 ( 2, 3-

di substi t ut ed pggazi nesé{ Thg ﬁon- el ecti vi)gt mgf I '.[gands for ( é/ari ous

5-HT ré€eptors Yarahso PoyBdz Q}"Fz’ﬁﬁﬁprwoﬁ% as%%p%c?f E%Fetpﬁ%rtag{qﬁgst

non-sel ect by hmég%his%@ﬂ? Usb R KIS 6 QRdrit D bBEsityt And/ Bthe HslarAMEESesesi de

effects su as "hal l uci nations and cardi ovascul ar conplications,
Ther ef or e, asbasiatedenitt decraased detitragemissiony el Srefppd indvaptodls. Segands. WO

compounds 810-FEF At e Az And purrolil e B EE syt BRI AR BHEIE s (i n
parti cul ar pyaoldldaivaided); HF2s554e0eRUbstitulcdgrantnoethyl indoles); EP
15 572863 (pyrazinoindole derivatives); W098/030548 (aminoalkylindazole
compounds); WO 98/56768 (tricyclic pyrrole and pyrazole derivatives); WO
99/43647 (azetidine and pyrrolidine derivatives); WO 99/58490 (aryl-
hydronaphthalenalkanamine derivatives); WO 00/12475 (indoline derivatives);
WO 00/12482 (indazole derivatives); WO 00/12502 (pyrroloquinoline
20 derivatives); WO 00/12510 (pyrroloindole, pyridoindole and azepinoindole
derivatives); WO 00/28993 (naphthylacetylpiperazine derivatives); WO
00/44737 (aminoalkylbenzofuran derivatives); and WO 00/76984 (2,3-
disubstituted pyrazines).
The non-selectivity of ligands for the various 5-HT receptors remains a
25 challenge. ltis suspected that the non-selectivity of some ligands contributes
to various adverse side effects such as hallucinations and cardiovascular

complications. Therefore, there remains a need for selective 5-HTy receptor

ligands.



XI'YZ Rb RRa Rla 1b R3a R i NNWn Rc RNRe R3bRI d(lA) werein
Y is nitrogen; X and Z are each independently CR where R for each
occur r encw0i03/006666 hydr ogen, hal ogen, (Cl-C4)al kyl, am no, PGI/IB02/02293
(Cl-C4)al kyl ami no; Wis oxy, thio, amho, (Cl-C4)alkylamno, or

acetylam no; at |east one of Rla, Rtb, Rid, and Rte is independently
selected fromthe group consisting of halogen, nitro, am no,

(C1-&4) al kyl am no, cyano, -C(ONH2, (Cl-C4)alkyl,

hal o- substi tuted(Cl-C4)al kyl, (Cl-8UMMARYxy, and hal o 15

substi tut ed(Cl1- al kox or .Rla and Rlb taken togethe a five- or

S ember sa THRIRSE BERHP PEYges FombRLp s of Epcle eALERRAAE o Ria
taken togaidigraan i idu - Shrd BBIDEN, 1y

Sat ur at ed T ag B e e e T B TP " Eopiot

i ndependerligapdaydr ogen, (Cl-C4)al kyl, partially or fully saturated

(C3-C6) cycl oal kyl, or one of whicph taken together ;wth Rla fornms a five-
or six-menbered, fully gaturateg fased Fizg;Fﬁ‘? i & 1 Or 2; R3a and R 3b
n| '

C

are each i ndependently Ydr oge halfogen, , 25 or (Cl1-C4)al kyl
substituted with hydroxy ugwls, dAJ\W
PCT/ 1 B02/ 02293 4 R4 is |hydr gen,Nhydr X

03/ 000666
, (01 | .1c (C1- C4) al kyl
substituted with hydg oxy okJcyano, (Cl-C4)al kytsa

pbonyl, (Cl-C4)al koxy,
(C1l-A4) al koxy- car bolﬁyl/, &4 al kenyl, or RIA” ani sprotecting group; a
nitroggn oxide thereof, a proBrug of the conpound & the nitrogen 5 oxide;
a pharnmaceutically acceptable salt of (I}A)he conpound, the nitrogen

wherein
Y is nitrogen;
X and Z are each independently CR, where R for each occurrence is
10 hydrogen, halogen, (C4-Cs)alkyl, amino, or (C4-Cy)alkylamino;
W is oxy, thio, amino, (C4-C,)alkylamino, or acetylamino;
at least one of R'®, R, R', and R'® is independently selected from the
group consisting of halogen, nitro, amino, (C4-Cs)alkylamino, cyano,
-C(O)NHjy, (C4-Cy)alkyl, halo-substituted(C4-Ca)alkyl, (C+1-Cs) alkoxy, and halo-
15  substituted(C;-C4)alkoxy, or R™ and R'™ taken together form a five- or six-
membered, aromatic or partially or fully saturated fused ring, or R'@ taken
together with R** or R forms a five- or six-membered, fully saturated fused
ring;
R'® is hydrogen;
20 R?® and R are each independently hydrogen, (C4-Cy)alkyl, partially or
fully saturated (Cs-Cg)cycloalkyl, or one of which taken together with R'@ forms
a five- or six-membered, fully saturated fused ring;
nis0, 1, or2;
R® and R® are each independently hydrogen, halogen, (C4-Cy)alkyl,
25  or (C4-Cy)alkyl substituted with hydroxy, fluoro, or (C4-Cg)alkoxy;



oxi de, or the prodrug, or a solvate or hydrate of the conpound, the
nitrogen oxide, the prodrug, or the salt. Preferred conpounds of Fornula
(I'A) are Wbhaesmoosbere Y is nitrogen; X and Z are each indepgndeni2kes CR,
where R is hydrogen, chloro, fluoro, @& io nethyl; (i) Rla is hal ogen,
(Ci1-A)al kyl, trifluoronethyl, nethoxy, or trifluoronethoxy, and Rlb, R d
and Rte are each hydrogen, (ii) R b is halogen, nethyl, or nethoxy and
Rla, Rld and Rie are each hydrogen, 15 (iii) Rla and Rlb are each

i ndependent | y IRl isdwdragenyitydydxya(@;-Rihikyan(CFE daliyybsasttutegavitiyen, (i v)
Rlb and Ri,d ,are each in ndent |y hal ogen_.or ,nmeth nd Rra and Rte are
each hydr@é{gFﬂXy(Qf)CyﬁnQ’ gﬁ@%@@%’bea&‘h?ﬁ?ﬁ@&&%@n@y&%'@% or methyl and
Rib 20 ar&g#ggt |,la((g_(g‘g%quhygEgggi@éniﬁwaro@cqn r@qomg are each i ndependently

hal ogen or yl an are each hydrogen, or (vii) Rla, Rlb and
Rid are each i radeipeganixide thereefea roedigt ofiihe gamparngd orghaydffegim; 25 Wis

Pyeir ogan: e: aragipceroacalSamine sAh e HORPSGER b LN, ol
(pr ef er ablokide? B i@ deru?!o(@@btv@t@w hydrarslofRhel corhyolirgjehe aitrdgeh- C4) al kyl ;
a nitrogen oxide thereof, a prodrug of the conpound or the nitrogen oxide;

a phar macxigdd, dag pyodiugept I8 f8lkal t of the conpound, the nitrogen oxide, or

oxi de, tne " pr Sabtred foRbtods pTORRE BooRanRRERTIEE N5 Baset R e
pr ef er r ed ) aRy Quadseadteindbpsrdatr ERYwherdR X raaidogeraroblgraciuorondependent | y

CR, where R is hydrogen or nethyl; (i) Rla is hal ogen, nethyl, or
trifludrof@eWyl: and Rlb, Rid and Rte are each hydrogen, (ii) Rlb is hal ogen

ehch 5 | ndependint 1 yf na? BAGBEE (GLE, MR, SERATANY L et el Var ogen,
or (iv) trifluoromethoxy, and R'™®, R'® and R'® are each hydrogen,
(i)  R™is halogen, methyl, or methoxy and R'®, R** and R™® are
each hydrogen,
15 (i)  R'™and R'™ are each independently halogen or methyl and R'
and R'® are each hydrogen,
(iv) R™and R' are each independently halogen or methyl and R™
and R'® are each hydrogen,
(v)  R™and R" are each independently halogen or methyl and R™
20 and R'® are each hydrogen,
(v  R'™and R™ are each independently halogen or methyl and R™
and R'® are each hydrogen, or |
(vij R'™ R™ and R are each independently halogen or methyl and
R'® is hydrogen;
25 W is oxy or amino; n is 1; R? and R? are each independently methyl or
hydrogen; R and R® are each independently hydrogen or (C4-Cz)alky!
(preferably (2R)-methyl or (2R)-ethyl); and R*is hydrogen or (C+-Cs)alkyl; a
nitrogen oxide thereof, a prodrug of the compound or the nitrogen oxide; a
pharmaceutically acceptable salt of the compound, the nitrogen oxide, or the
30 prodrug, or a solvate or hydrate of the compound, the nitrogen oxide, the

prodrug, or the salt.



Rla and Rld are each independently hal ogen or nethyl and Rlb and Rte are
each hydrogen; Wis oxy or amno; nis 1; Rea and R2b are each

i ndependewDlog/omsbhyl or hydrogen; R3a |s hydr ogen, (2R)- mPCyB2/@e3 2R) -
ethyl; R3b is hydrogen; and R4 is hydPogen or (Cl-C4)alkyl: a nitrogen
oxide io thereof, a prodrug of the conpound or the nitrogen oxide; a
pharmaceutically acceptable salt of the conpound, the nitrogen oxide, or

the prodrug, or a solvate or hydrate of the conpound, the nitrogen oxide,
the prodrug, or Mafe pretaried eaepOWAAS aie besamharadsis NoXsodndsrawase Y is N,

hydr ogen 0GRty P SREEEE s MydBoaternfelvt O FETR haGEHuERRSl ana
Rlb, Rid aodtrﬂtwrametfﬁﬂahd m%r-téfbmd RC?aaeéa@hydfogbng@.mmP igwRilbyén and Rla,
Rid and Rte are, each and Rd are each 4dndependently

hal ogen or OFBgihY!, ﬁHQR aﬁﬂfi ear&r%a‘-‘éh@fﬁjrﬁ%rﬁo@@rﬁ &ndck v)afﬁfécﬁnd R1d
1
Py ogeh: W@%ﬂﬂ “gﬁ%%ﬁﬁ"éf"ﬁ%ﬁ"gﬁ‘ st R e S B e
net hyl or R/3anddd'® aR8each indspemuigety hakiRennetmgthy and(FiZP%)andtRlﬁla;reand R 3b
hyd d R4 d Cl- t de th f,
b odr ug RO RTresis Y OF O REpict Bt s U 2 B aceut | cally
accept abl e n@%nil??n&ﬁ%lc&fm%'@@enntﬁﬁ@ i hydiRgen, GQR)dr%ettﬂﬂ drfieRyr odrug, or

a solvate or t?edrate of t he” ni frogen ‘oxi d t he prodrug, or

the salt. Kmy] Rrﬁuﬁuhygr@mr@ndsﬂ ois rmoqurr ed(@@ﬁp)@ﬂwdisa nntrogen rexide (| A)

' ”C'<§d§m ofisreRE bty Shk dotibating o7 s AFbRRN %K & BraracpBligibaz: nyi
- (3- f | uor@captabrNZat @Wm)erc?orﬂp&u‘r‘d tieé hatfogdnooxdde [dr tReldrbugast ay ! ;

- (3-chl or o- benzyl oxy) -

( 2R) net hyisoBate o1 bydrgte ahihe epmpppnd, 2he witiggaiy pxige; the prodrug, or the
-(3-f1 uorggbenzyl oxy) WD 03/000666 PCT/IB02/02293 6

(2R) rrethyl 4,5, 6-tetrahydro-2H[1, 2'] bi pyrazi nyl ;

- (3- chl or o- bemaydtprelerreti &&h@sé@bhﬁi@ﬂﬁdew@’rér{aﬂ ' N pX pywiaz Brey baeh - oxi de;
- (2, 5-di chl oro-benzyl oxy 4,5, 6-tetrahydro-2H

-(2- flﬁuonr@demm&ﬂnaxﬁBaN o BfO!t QAGRAGRHEE DR I PYQLQ%% P'Iéi‘g 'W?Zl i
4 (ga“'; TN Rt oI e

hydrogen, (i) R™ is halogen or methyl and R*, R'® and R'® are each
hydrogen, (iii) R'™ and R' are each mdependently halogen or methyl and
R'@ and R'® are each hydrogen, or (iv) R'® and R'® are each independently

20 halogen or methyl and R'™ and R'® are each hydrogen; W is oxy or amino; n
is 1: R%® and R? are each independently methyl or hydrogen; R** is
hydrogen, (2R)-methyl, or (2R)-ethyl; and R* is hydrogen; and R* is
hydrogen or (C4-C4)alkyl; a nitrogen oxide thereof, a prodrug of the
compound or the nitrogen oxide; a pharmaceutically acceptable salt of the

25 compound, the nitrogen oxide, or the prodrug, or a solvate or hydrate of the
compound, the nitrogen oxide, the prodrug, or the salt.

Non-limiting examples of preferred compounds of Formula (IA) include;
6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'Joipyrazinyl; 6'-(3-chloro-
benzyloxy)-2-ethyi-3,4,5,6-tetrahydro-2H- [1,2'bipyrazinyl; 6'-(3-fluoro-

30 benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl; 6'-(3-chloro-benzyloxy)-
(2R)-methyl-3,4,5,6-tetrahydro-2H-{1,2'|bipyrazinyl; 6'-(3-fluoro-benzyloxy)-



nzonitrile; 6'-(2,5-difluoro-benzyl oxy)-3,4,5,6-tetrahydro-2H

] bi pyrazi nyl; 5'-bronp-6'-(3-chloro-benzyl oxy)-3, 4,5, 6-tetrahydro-2H
] bi pyoazioensbg 6' - ( 3- br onp- benzyl oxy) - 3, 4, 5, 6-t et r ahy #CBAR/02293

] bi pyrazi nyl ; 6

4,5, 6-tetrahydro-2H[1, 2'] bi pyrazinyl -6' -yl oxynethyl) 1o phenyl am ne;
2- nethyl benzyl oxy)-3, 4,5, 6-tetrahydro-2H-[ 1, 2'] bi pyrazi nyl ;

-(3-chl oro-benzyl oxy)-5"'-fluoro-3,4,5,6-tetrahydro-2H[ 1, 2'] bi pyrazi nyl;

51 2chlbor O{2R)- msrrwuaoct 5; @mwydvfﬁan 2|bip§razirtyi;etiy BraM@b-benzyloxy)-
[ﬁ) " %)xly)n Y 5 Bty B okvrazioy b syddes 3. 5-ichlpre- hayieny)- "
enzyl oxy) 53 té@ﬁ@rghg&ffﬁ@éifl{ﬁ gq?ﬁﬁa% nléD ?Ylhé?d -Bihayiky) (34 8l-or o- benzyl oxy)

153456fe pyr Z|n yl am’'ne;
-(2-chl orteﬂa\mﬁdzwbkmz bfﬂoytaﬂnﬁl Be(&mmthamzylexmﬁzq BitpiyahydrayaH-

Eg ggl g? Q@Hg%% y)3-€8t2ﬁ%tmyd§d gHgtI? LWL B idhgrratdyB- Py T azi nyl;

t et rahydr op2hbditrife;] di( Q)H éFFIUBM:J benz loxy)-3,4,5,6- tetrahydro 2H-
-(3,4-difluoro- benzyl Xy) - -t et r ahydr o- ,]wl pyrazinyl ;

- (3, 5- di {1,@pipytazirg 57&3!93“@ Q (B _ahlarethenay\oxy)- @44 3 tgt;[a C]rmzﬂﬂrr azi nyI

E% chl or o BoRdypyiing @S AN B ol s S pREY, 18 1Y) am N
(3,5-difl ugﬂ @gbgwadur)yl(@(éﬁs é1éﬁmmu¢rrpf12r&t{|rsyrazhw@yw@wmmthylﬁ yl) -

am ne; 6tetrahydro 2H bi pyr azi 0) - ﬁh yl]-
benzon|1t)r| |Qhenylam|ne 6'-(2-methyl- benzyloxy) 4, 6-tetrahydro 2H¥1 21 blpyrazmy

(2,5-difluoy L3 RAR7Y. Ibén&ﬁoﬁy %5 §iubfS-5 Y Briteahldrd:2Hd PoRypAzLMY: 58 25

yI) am ne;

(3, 5- di chl enorb®73-chidr8-bén2ylbxy)es, u #hs-teteal Bidrg-2H2 1 Bilpipy@zinyy 166" - y! ) -
am ne,

( 3- chi or o- w2t} S)aiax-Byt 5 8-tetrghydroAk-Lh2dbigyrsainyk e-3-8150¥azi ny! -

yl)-am ne; ' -
(3-fluoro- bgr?zzﬁog(y %4h5ﬁt6hte raféydé{oéi-% Y 2§b|p¥1raélngl 6I :%chloro t?|98§/¥|g)z(¥)nyl

?2 >C/|h|) O1€rsg1 gﬁﬁ Z5 ,6- tetrahydro 2H -[1,2' l:;pyrce;rz?yIZS' ylam2|ne b? p2 -chloro-benzyloxy)- .
( 2- chl or o- G5, aﬁyﬁ@??‘ i 4 @X%Z'9>élt éﬁ%ﬁlﬁ Zolg %”XI ]%4“%’% 24 %gﬁ 6' 30
yl)-amne; sorany dro-2IH [1 2 blpg/razmyl 6'-(2-chloro- benleoxy% 2R)-methyl-3.4, 5 6-

(2, 3-di fluoro-benz b-tetrahydro-2 g yraziny yl) -
am ne; tetrahydro- 2H [1 2 Ibipyraziny!; 6'-(3,4- d|f|uoro-benzyloxy 4,5,6- tetrahydro-

Blé,f gogglagr &#ﬂéﬁ@l})b%‘gﬂ AB;—?%@ cil r§3¥e%r29lo§{]y {311 gS]thrQWo%'TI-Y | -6"-yl) WO

3-ch or teb ﬂér@hd&i‘& 1 ayiigy| and
6 l(oen(z;j);gl S %ﬁ%ﬂﬁw' @Iéﬂlgéérto?oéé}ugpg%ﬁ@ ) %rgi{l nzyllbipygﬂl)t?r oéen oxi de

thereof, a yi) am!m@ (BfcHiore- t@@my&) Bett.B16- Hﬁf@hbﬂjm-g@ 2 lhinydazing-6 -y1)-
Phar oL e (SSCRBLE R o3 BB AR Dol Qo oxi de. of
amine; 3-[(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-ylamino)-methyl]-
benzonitrile; (2,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl-6'-
25 yl)-amine; (3,5-dichloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1 ,2'|bipyrazinyl-6'-yl)-
amine; (3-chloro-benzyl)-(2-methyl-3,4,5,6-tetrahydro-2H-{1 ,2'bipyrazinyl-6'-
yl)-amine; (3-fluoro-benzyl)-(2-methyl-3,4,5,6-tetrahydro-2H-[1 ,2']bipyrazinyl-
6'-yl)-amine; (2-chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1 ,2'bipyrazinyl-8'-yl)-
amine; (2-chioro-6-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl-6"-
30 yl)-amine; (2,3-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-
amine; N-(3-chloro-benzyl)-N-(3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl-6'-yl)-
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oxi de, the prodrug, or the salt. Non-limting exanples of nore preferred
corrpounds of Forrmula (1 A) include;
- ( 3- chiwpm®3ersay | oxy) - 3, 4, 5, 6-t et rahydro-2H[ 1, 2' ] bi pyr 2€irAp2/02893- ( 3-
chI or o- benzyl oxy) - (2R) - met hyl - 3, 4, 5, 6- /et rahydr o- 2H-[ 1, 2' | bi pyr azi nyl ;
-(2 1o
chI or o- benzyl oxy) - (2R)-net hyl -3, 4,5, 6-tetrahydro-2H-[ 1, 2' ] bi pyrazi nyl ;
6' - (3-
fI uor o- benagétanyille| @RB-crdoroyberzylsufasyl)-8i4,56ytetrahgdtof AHP1 Phbipyraainiyhy| ;
-(2- fluor nzyl o ij% 4 5, 6-tetr h%_lrJ : .Fl 2I’r¥/'i pyrazinyl ;
-(3-f1 uotaB8 ég@ %Ylﬁql ny§3$,€,66te f@bY@(ﬁ 31 %EE Y'e&iWhi pyr azi nyl :
- (3- chl or o- beazytregyn b%rdeethBVéoﬁagr&ir@gt&&lﬁ@%ﬁfp@uﬁbl‘or[tﬂe %ltidyel@ly razinyl;
-(2,5-difluoro-benzyl oxy) 6-tetrahydro-2H[1, 2' ] bi pyrazinyl ;

- (2, 5- di oide; 8- pimmcempqally arceptable sakt o i @ommpndzthpmlbw%m nyl ;

(3 %f’uiﬂ' G, By HEBIoBUE) o Paltol SEAIFRE s imdone é’éﬁ?oidﬁﬂ.yém ne;
(3- chl or o- bgitey Iﬂ)ef,ﬁ)cﬁu &rthetgagthydro-2H-[ 1, 2' ] bi pyra2| nyl -6' - yI)- am ne;

(35d|fluoro benzyl)-(3,4,5,6-tetrahydro-2H[1, 2'] bi pyrazi nyl - 1) 20
am ne; Non-limiting examples of more preferred compounds of Formula 1Ay

(3,5 di ol Q1 8RN Ys ok chorbeirich) 5o by b BHLR PR AMY Bt ) -

am ne;
(2-chl or o- ghidrodenz mw@R)(ﬁ»edﬂh%%Seﬁ tafwwdoe-ZH-lﬁm Bigyrapiyyas-(B- - 6 -

|')-am ne; 6'-(3-chloro-benzyl ox -tetr '9 ra
Z ) oxilfe: chlorg benzyloxy) (2R)- %eth;%)s 4,5, 6 tetrahydro %WH blpyr[c\zmyl ]Gb é)y zi nyi

N- (3-chl | 56/ Y|
acfat a(r:n' dgr?%eﬂ?éxh%xl @%ﬁ%%?ﬂﬂf?fﬁﬁ aﬁ{]ﬁgbé?ﬂ&i lr%ahgﬁﬁﬁlm §al )
H g }? pyrﬂalbrmb:anzydnﬂy)% A5, Gda’mal(mdrS)ZI-y-I[h]?lepS[a@rﬁ/l@téthm;:q-dro 2H- .

| raz c.a nitro 0 of . the,co un 0
the ni trgé@? Z%%?‘Wé?’ 4a0 ﬁn‘&?fﬁﬁ&@@rﬁ?é l}a[)g)é@%@)élb Pro benylo g%ound, r
th t th
conpound. Y Rt P ¥ashet A Lﬂbﬁ*%%“?ﬁb”@é?d?ﬁﬂ%ﬂv@oy 000666
PCT/ | Baa/ om@,s G-mtlf‘a}rmdrmﬂi-b e qijnpynaeunybcﬁm%,ﬁrmlshl@fom@zweé\g)&mﬂ §.8vention

VS o BB T SRS i LS bese
& (Lo e
-(3-chl or%ybeamyieok&):h(ozpz)benzyl 3 4 5,6-tetrahydro-2H-[1,2']bipyrazinyi-6' y)
”Et ?g' 2 dﬁq?ﬁ%géfi%éﬁjﬁﬁcﬁ&ﬁ#z% (3.4 BicPt AR B¥-2H-[1,2'bipyrazinyl-6'-y))-
20 amine; (3,5-dichloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2]bipyrazinyl-6'-yl)-
amine; (2-chloro-6-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl-6'-
yl)-amine; 6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-zH-[1,2]bipyrazinyl 4-
oxide; N-(3-chloro-benzyl)-N-(3,4,5,6-tetrahydro-2H-[1,2']bipyraziny!-6'-yi)-
acetamide; 6'-(3-chloro-benzylsulfanyl)-3,4,5,6-tetrahydro-2H-
25 [1,2'bipyrazinyl; and 6'-(indan-(1S)-yloxy)-3,4,5,6-tetrahydro-2H-
[1,2'lbipyrazinyl;
a nitrogen oxide thereof, a prodrug of the compound or the nitrogen
oxide; a pharmaceutically acceptable salt of the-.compound, the nitrogen
oxide, or the prodrug, or a solvate or hydrate of the compound, the nitrogen

30 oxide, the prodrug, or the salt.



3,4,5,6-tetrahydro-2H[ 1, 2' ] bi pyrazi nyl ;
"-(2,5-difluoro-benzyl oxy)-3,4,5,6- tetrahydro-2H[1, 2']bipyrazinyl; and

- (1 ndarwQD38do6yé oxy) - 3, 4, 5, 6-t etrahydro- 2H[ 1, 2' ] bi pyr €irApé2/02293pr odr ug
of the conpound or the nitrogen oxide; % io pharnmaceutically acceptable
salt of the conpound, the nitrogen oxide, or the prodrug, or a solvate or
hydrate of the conmpound, the nitrogen oxide, the prodrug, or the salt.
Preferred salts of the conpounds descri bed above include citrates,
f umar at es, hydr c&tdmmb@prefepredlcanmunsia@fith@p@ermjmﬁetnaonﬂml@@e &rd nore

anot her - embARATDSEAGY G S Gre TV EiA b b heaAas: BFe i a (10 are
provi ded. ’b\én%llaxﬁﬁ94§%atetr§h oVkéH [,2b iMAPs ¢ (3@hior’Ppahgi®ly)- Y is N X

and Z are each’ i ndependent | é wher e R or each occurrence is hydrogen

hal ogen, (G14.88-tetkahydrendthbl, 2 Bripyrezinghd oxge:a(d Hwrowanzybx$.4.5.6i n, am no,

the Sf?ﬁ'p“%%ﬁ@h@b@*@fﬁsé%&ﬂe{wt‘»'éﬁ b - BELTERPUERRaRE] ecced from
furan-2-yl méﬂB\VPBhEB‘EQteWahy@ﬂw @tﬁqqernz B:pylrazmw 8z, S-ZleLUO,rO bleyizyloky)z yl,

pyrrol -3-yl, pyrazol-3-yl, qui nal i n- qu|noI|n 3-yl,
WO 03/ 0006@6445@'1@’[%27@(2@3[1 @ Q@W% y;ﬁr@Mlﬂu%@wQ 4)4%( 3.4P,6

| ndol - y1 C8aMafo:pTIF3bBY AR aad b (ndRE R LUBRNEG %S Bhetrafififo: 2 V1
1,2, 4- oxadizHpl, QbeF/razm)R,,aﬂrpmdidgmwhe 5embouﬁ1d3>;4h@manhgencme®3a
1, 3, 4- oxadi azol i_adi azo

1,2, 3- tRi ad?'”@iﬁlacguﬁc@”y acgegtaple ﬁph@?ﬁ%m@pwnd 1tp'§ ’Htr?gﬁ”éﬂ?('géo?r %) and
1,2, 4-oxat 35 ?Maﬁ.{g SrY sol\‘lﬁ\ it hyHE%eQﬁttﬁé e8fmpouBtOtHR hiffo§eh bRl the

substltute onetot ree stituents
prodrug, or the salt.

Preferred salts of the compounds described above include citrates,
fumarates, hydrochlorides, L-malates, succinates, D,L-tartrates and more
15  preferred salts include citrates, L-malates and D,L-tartrates.
In yet another embodiment of the present invention, compounds of

Formula (IC) are provided.

B A

A

20  wherein
Yis N;
X and Z are each independently CR, where R for each occurrence is
hydrogen, halogen, (C4-Cs)alkyl, amino, or (C1-C4)alkylamino;
W is oxy, thio, amino, (C4-C4)alkylamino, or acetylamino;
25 Q is a heteroaryl group selected from the group consisting of pyridin-2-
yl, pyridin-3-yl, furan-3-yl, furan-2-yl, thiophen-2-yl, thiophen-3-yl, thiazol-2-yl,
pyrrol-2-yl, pyrrol-3-yl, pyrazol-3-yl, quinolin-2-yl, quinolin-3-yl, isoquinolin-3-yl,



I ndependent|ly selected from hal o, (Cl-C4)al kyl, cyano, nitro, am no, (Cl-
C4) al kyl am no, or (Cl-C4)al kyoxy; Rea and R2b are each independently

hydr ogen,wO@0@ép@l kyl , or partially 1o or fully saturat ®@dT/1B02/02293
(C3-C6)cycl oal kyl ; R3a and Ri b are eaclh’ i ndependent!|y hydrogen, hal ogen,
(Cil-A)al kyl, or (Cl-c4)al kyl substituted with hydroxy, fluoro, or
(Cl1-C4) al koxy; R4 is hydrogen, hydroxy, (Cl-C4)alkyl, (Cl-C4)alkyl
substituted with hydroxy or cyano, (Cl-C4)alkylcarbonyl, (Cl-C4)alkoxy,

( C1- C4) al kdvenzofuranrdbynhenzafurgnc3yCigaieneaiuran-g-yij benig)@wioydxerﬁé W.hereof, a

prodrug of .the oun .. de r mac ally

accept abl e ZPﬁB? gcyg %)%dyl 'Wg)gﬁ 3{Ir%é; d’a&§| %é( &?Z&I%Vlgrodrug or a
sol vate or isyxHzal-8-af1 Qfmommm!Myl § Ipeq-Bikadiageirs-yio X i318-oxbbiazeF 241, ug, or
the salt. 20 Non-limting exanples of preferred corrpounds of Fornula (10

i ncl ude:  6!,.3¢d9radiazol$- yll s 4réiazpl-8-va, ‘52@4"&@'%}%}'&3& bR.J-thigdiazalyr azi nyl ;
2- met hyI yA,Zf ﬁl{ hq%d]a%zlry% geﬁ]gﬁffylaé 2905 9[ taﬂHHaQﬁch)&ﬂ%léEol-&yl where

[1,2"] bi° pyr
yl m(EE Eoéyg]t?ﬁﬁeger@at';lﬁ@r@m/@rdpﬂ%hb[lylslﬂos]tlmted wathi and to three substituents
i adi azol - 4-
yI met hoxy) -iddapendentiyselasied fom-pale, E11G4) EVVIaEYWW Nitgo,-anaingy or o- pyri di n- 2
25 yl et hox(g% Q&Xéﬁnﬁ 6@@13@‘}59]&90%}-# [1,2"] bi pyrazinyl;

2- et hyl
pyridi n-2-yl net Ha%yancBRﬂ’ a’eﬁeaoatlnaépmdmnﬂwhw;o@ehb(@yﬁa)amwIOT partialig- net hyl -

pyr|d|n2ylrre 56:te dro-2H [1,2']bipyrazinyl; and
- (6-cH oerfubﬁl?@%')Fﬁegl}?Br%WB VY; 4,5, 6-tetrahydro-2H-[ 1, 2' ] bi pyrazi nyl ;
a ni trogen oxi deRw%?d Rot arde; Wﬂﬂ%ﬁeﬁéeﬁtﬂﬁhﬁﬁ eNshi8ger, Wcm}wmwen oxi de;

a pharmaceutically accept e sa t'he’ comrpound, ~the nitrogen oxide,
or the prodong-©s) aky\/ﬂﬂﬁﬁifttﬂl@d%ﬂﬂ P@iTokBORIAY2.293(C110s4) )alkoxyx e or hydrate of

LQSWSFZE‘)S?"W?Q ttﬁvecfﬁsa BiiBiondETaIREY Rl Lo supfilpglitn ™ 11 1O

6-net h ! koxy-
" bi pﬂ@z‘?ﬁ*‘? 6? Byé’n 01? (%;?%M%tgrﬁlrtfbn?l Qc;@#gghgﬁv qc?diié%l céxtet r ahydr o- 2H

2" ]

2' | bispyreabonyl, 06(64 &}alk&m’d) pyri di n- 2-yl met hoxy) 3, 4,5, 6-tetrahydro-2H
2' ] bi pyrazinyl;

6- chl or o- pyri Qi HroLg_e)ﬂ %‘9%8@&/?“ ap”%‘%r#gz?fr%hicoﬁ*‘p uPd e s, mtrogen

oxide; a pharmaceutically acceptable salt of the compound the mtrogen

[ 1,

[1,

[1,

2-(
oxide, or the prodrug, or a solvate or hydrate of the compound, the nitrogen
oxide, the prodrug, or the salt.

20 Non-limiting examples of preferred compounds of Formula (IC) include:
6'-(pyridin-3-ylmethoxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl; 2-methyl-6'-
(pyridin-3-ylmethoxy)-3,4,5,6-tetrahydro-2H- [1,2Ibipyrazinyl; 6'-(thiophen;3-
ylmethoxy)-3,4,5,6-tetrahydro-2H-[1 ,2'Ibipyrazinyl; 6'-([1,2,3]thiadiazol-4-
ylmethoxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl; 6'-(6-fluoro-pyridin-2-

25 ylmethoxy)-3,4,5,6-tetrahydro-2H-[1,2lbipyrazinyl; 2-methyl-6'-(6-methyl-
pyridin-2-ylmethoxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl; 6'-(6-methyl-
pyridin-2-ylmethoxy)-3,4,5,6-tetrahydro-2H- [1,2'bipyrazinyl; and 6'-(6-chloro-
pyridin-2-ylmethoxy)-3,4,5,6-tetrahydro-2H-[1,2lbipyrazinyl; a nitrogen oxide
thereof, a prodrug of the compound or the nitrogen oxide; a pharmaceutically

30 acceptable salt of the compound, the nitrogen oxide, or the prodrug, or a



and 2-net hyl -6' - (6-nethyl -pyridin-2-yl met hoxy) -3, 4,5, 6-tetrahydro-2H
[1,2" ] bipyrazinyl; a nitrogen oxide thereof, a prodrug of the conpound or
the 1o niwp®gemeoxi de; a pharnaceutlcally acceptable sal t Pefi/IBéMO2eBNPOUNd,
the nitrogen oxide, or the prodrug, of%a solvate or hydrate of the
conpound,” the nitrogen oxide, the prodrug, or the salt. Sone of the
conpounds descri bed herein contain at | east one chiral center;
consequently, those skilled in the art will appreciate that all 15

st er eoi somspiateoghydrateat thermempaimg, thearitregen oxide: te podrug of dmpounds
|Ilustrated ﬁnd di scussed herein are within the scope of the present

I nventi on. addition, tautoneric fornms of the conpounds are also within

the scope of thaarprmﬁmgtexsfmpl@tsIdmorlerpréfmdwcﬁorﬁﬁbmtum@momﬁulamecpresent
i nvention, a phar maceut i cal nposition is %r ovi ded_t hat conprises (1)

a conpound iRIUER Br{l- HTG(”P)C{)PV&C"” ?ﬂ“@FThQ%y}Tﬁt"r s&ietighydeo-2Rer eof , a prodrug

of the ¢o r { table salt
of the SompenarYiAN; 8 ELatER A ﬁﬁ‘ﬁ"?&aﬁ‘%%&gé‘f& Bieihte or
hydrat e of [124bipgraximyide'- (kammotpyug&ﬂz ydmetlmxy) -Bet, 5leemragydm2&1he salt, and
(2) a pharnaceutically acceptable pient, diluent, or carrier. In yet

anot her enﬁb&]mwwyk%ﬁﬁh&ewﬂﬂﬂv@ mg];hoxa) H’BQ'H%'@Z\"'&SF -YHPYERYGIAG: 5- HT2
(preferabl 2‘51 d%] @l -3§es : TB@‘H ﬁ@?ln‘a’é&ﬁ@ﬂ?)e\?dr §@@é’l‘rél‘n;{2ﬁéaZH or disorders

in an ani ma tep o st’efi’ng to the animal a
t her apeut i ¢&/2] ;mp@rfefmmzyl; awtmgnmmxndé tiaaereommpmdrmg oFthemdrapQuer) oke03/ 000666
PCT/ 1 Bog/ 02 ?g’ 11X| a ?1 ace a‘ucalﬂ acce t>e<1bl7'e salt ’8# th com un%\lt1e Rsb R Rld
(IB) wHr eifiT08pr QXifle; a pharmacautically acceptable salt of the compo
nitrogen oxide, or the prodrug, or a solvate or hydrate of the compound, the
nitrogen oxide, the prodrug, or the sait.
Some of the compounds described herein contain at least one chiral
center; consequently, those skilled in the art will appreciate that all
15 stereoisomers (e.g., enantiomers and diasteroisomers) of the compounds
illustrated and discussed herein are within the scope of the present
invention. In addition, tautomeric forms of the compounds are also within the
scope of the present invention.
In another embodiment of the present invention, a pharmaceutical
20 composition is provided that comprises (1) a compound of Formula (1A) or
(1C), a nitrogen oxide thereof, a prodrug of the compound or the nitrogen
oxide; a pharmaceutically acceptable salt of the compound, the nitrogen |
oxide, or the prodrug, or a solvate or hydrate of the compound, the nitrogen
oxide, the prodrug, or the salt, and (2) a pharmaceutically acceptable
25  excipient, diluent, or carrier.
In yet another embodiment of the present invention, a method for
treating 5-HT, (preferably, 5-HTy) receptor-mediated diseases, conditions,
or disorders in an animal that includes the step of administering to the animal

a therapeutically effective amount of a compound of Formula (IB)



s X and Z are each independently CR where R for each occurrence is
hydr ogen, hal ogen (preferably d or F), (Cl-C4)al kyl, am no, or (Cl-
C4) al kyl awDrea/ 000866 s oxy, thio, am no, (Cl-C4)al kylam no, @®CTAB&022¥BM no;
Rla, Rlb, Rlc, Rid and Rte are each inddpendently hydrogen, hal ogen, 1o
nitro, cyano, am no, (Cl-C4)alkylamno, (Cl-C4)alkyl, halo-substituted (Cl-
4) al kyl, (Cl-C4)al koxy, hal o-substituted (Cl-C4)al koxy, -C(ONH2, R a and
Rlb taken together forma five- or six-nmenbered, aromatic or partially or
fully saturated fused ring, or R:Lé(\takelazbogﬁtzmenq’\?\nth R2a or R2b fornms a
five- or six- menbered, IIy s !uratZe . 1R"R2a and R2b are
each i ndependently hydroge kyl , or fully saturated
(C3-C6) cycl oal kyl, or ong of N”n ChNf aken oge he Ra forms a five-
or six-menbered, fully sgturatied fused ring; n i¢ RIf 2; R3a and R 3b
are each independent | gy n, hal ogen, (Cly%€A Kyl , 20 (Cl1-A4)al kyl
substituted with hydroxy, fluor® or (Cl-C4)alkoxy; g4 is hydrogen,
hydr oxy, (Cl-C4)al kyl, (Cl-C4)al kyl substituted with hydroxy or cyano,
(Cl1-C4) al kyi carbonyl, (Cl-C4)al koxy, (@ByC4)al koxy- carbonyl, or
(C3-C4) al ken a nitrogen oxide thereof, a prodrug of said conpound or
said nit rog‘@ﬁer% oxi de; a pharmaceut i cal | y acceptable salt of said
conpound, said mytdggen oxide, or said prodrug, or a solvate or hydrate of
sai d conpound, said 'nitrogen oxide, said prodrug, or said salt. WO
03/ 000666 PCT/ | BO2n022 a8 eaéh Matependientin @ R vergrbd? fafeguhed@uretice dsrpounds
of Formula (I i ncl.ude )
6' - benzyl Oggyyq?nqe%%al@g@@ fpretarabvetar B (G Ey}aélﬁ' n§Mings:or (8s¢nl or o-
benzyl oxy) -@, é;k§|a$mhgtrahydro 2H-[ 1, 2' ] bi pyrazi nyl ;

-(3-chloro- be oxy)-2- ethyl-3, 4,5, 6- tetrahydro 2H [ 1, 2']bipyrazinyl;

-(3-fluoro- ben‘ékjlls@xy) tio.4ar8in®, ¥C1- &}%kwamm}dr[amem&}mnwram nyl ;
tetﬁghf,g'rg”z’kf [e;ﬁ%! b?{) y1$ rﬂrhedt Il'pélare eacﬁ 'independently hydrogen, halogen,

t o § 2 hglg)rgrrgtfaf%‘hboémmé gzgl), ?E?*élhwbnﬁadl (B4 &,)alkyl, halo-substituted (C;-

- (3-chl or@)ﬁ&éﬁlzﬁo fallgbxal, balg-aubistituigd (G+Calalfoxy 2:G(8) PytaRi hand B™ oxi de:
- (2, 5-di qgjoy %&%ﬁb%@f’ \%—%’r gix-m%%be?@é(,dérSmatlc or partially or fully

saturated fused ring, or R' taken together with R?? or R? forms a five- or six-

membered, fully saturated, fused ring;

15 R* and R* are each independently hydrogen, (C+-Cu)alkyl, partially
or fully saturated (Cs-Cg)cycloalkyl, or one of which taken together with R'®
forms a five- or six-membered, fully saturated fused ring;

nis0, 1, or2;

R* and R® are each independently hydrogen, halogen, (C-Cy)alkyl,

20 (C4-Cs)alkyl substituted with hydroxy, fluoro, or (C4-C,)alkoxy;

R* is hydrogen, hydroxy, (C4-Cy)alkyl, (C4-Cy)alkyl substituted with
hydroxy or cyano, (C1-Cg)alkylcarbonyl, (C-Cg4)alkoxy, (C4-Cgy)alkoxy-
carbonyl, or (Cs-Cy)alkenyl;

a nitrogen oxide thereof, a prodrug of said compound or said nitrogen

25  oxide; a pharmaceutically acceptable salt of said compound, said nitrogen
oxide, or said prodrug, or a solvate or hydrate of said compound, said
nitrogen oxide, said prodrug, or said salt.



H[1,2"]bipyrazi nyI 6'-(2-fluoro-benzyl oxy)-3,4,5,6-tetrahydro-2H 10
1, ] bi pyrazi nyl ; -(3-nitro-benzyl oxy)-3, 4,5, 6-tetrahydro-2H
1,2']bi p\yoam/lomybfi PCT/IB02/02293
4,5, 6-tetrahydro-2H[1, 2' ] bi pyrazi a1 -6' -yl oxynethyl) - benzonitrile;

[
2'
2'
(3
-(2 5 dlfluoro benzyl oxy) -3, 4,5, 6-tetrahydro-2H [1,2']bipyrazinyl;

- br o - (3-chl oro-benzyl oxy) 3,4,5,6-tetrahydro-2H [1,2']bi pyra2|nyl;
-(3- brom) benzyl ox%'gn 3,4,5,6-tetrahydro-2H 15 [1, 2' ] bi pyrazi nyl;

(3 4,5, 6-tetraliNaf- quqxaznplbsmﬁpaefen‘geu cﬁimmLmd,srm‘tFqu)ma (JB()enyI am ne;

g\’z*} (r:nﬁlt gﬁ)ncgg@%él @%ﬁ/@ylé& 14u€'|6 %&aﬁ{) %@*imﬁﬁw yéaél %}f‘f@' pyrazi nyl ;
- 2c]hlbfar or S’f}"ﬁﬂf’gw sr405 Bae&mhm)z& #,.28bpytLhnaheBcHiblo-benzyloxy)-2
o by} 5 S k- Feltaf g 2H [1,23bi g6 i fucso- B35

L R e —

, 2" ] bi pyr azetraﬁyomb-aH Wmﬂp%@zﬁy% &msdm@f@b@nx;bl@xyo)ﬁeﬂ) methyi-3.4,5,6-

, 4,5, 6-tetrahydro- 2H-{ |pyra2|n [ 2-(3-chl of o- phenyl ) -'et hoxy] -
4 6-tett f%hyrd(go-gtﬂ *{2 lgp}n[ﬁzmy (é;ﬂhloro benzyloxy) -3,4,5,6-tetrahydro-

4,

5,
g ghlt g{ : gﬁ@%gd %)%P@g )IHIBD%{'%? 5- Plchloro benzyloxy)-3,4,5,6-tetrahydro-
3,
3,

4-di f Pibjig2’ ]j:epmlzmvg/y)é‘r QBZ-LIILJISrc(eréi'SzyItﬁ)ty)éﬁwllﬁﬁr ®+t&ralytird-Jbi pyr azi nyl ;
hydr o ]blpyra2|nyl

- (
-(
1£ I ugr iﬁg{ﬁ'})e'%%ﬁﬁ'l 525‘ dﬁ%ﬁfé&%\%}/’f@%r 15,8~ tFHiaB%I’r&ﬁ'ﬂyl -yl)-am ne;
(3500 1| uof e napyihidy 33 Lo BAGKn R A 1 ﬁ?kﬁ%’ﬁé??ﬁ'z‘“ﬁ"ﬂe@' e

am ne; 3-[ ( Beazanigieed'r(@5diflnoHbpazoky) i hy @ tetyahyiiresAani no) - met hyI ] 30
benzonitrile; . e ,

(2,5-difl uofb%'@ﬂ%&ﬂz Y35 Preme-8 dr e er RemaMiey)-3.4.BiSstateahvAe-26- -

yl ) -am ne; lpyrazmyl 6' 3 bromo- benzyloxy) 54.5,6- tetrahydro -2H-

(35d|chloro enzy 4’5, 6-tetrah I—l—[ 2' | bi pyrazinyl-6'-yl) WO

03/ 000665 PUTEﬂthwaa 33 (a4, safnta@ahygro 2H-11,2] Ibipyrazinyl-6'- -yloxymethyl)-
(3-chl or o-bapgyl )l figs. B BYhathyftoandy bt £E%E fetdhyato2H-P BYi8iadiyi

yl)-am ne;

g 3-f : ;Jo; <r)n Egn@cbmof@bsﬁtmky354|L@r@3t£5r@tatﬁawd?dﬂ2[-ll[122]bhmnan Byl
(2- >c/m or o- bERRYE-P-(Fchloso-benaylpyny 3. Srefrahwdrpriihhyid s lbigyrasnyly Y- ani ne:
7 e Cuhbsifl PSR5RAY)-b 4 8 chetraflybd- AT H Bty 6 LB RYERZ ™! & 5

(2, 3- di b uobenbao+3,4(5364eBalbyrdretataly divipPtazirli; 25 ](Bidhysrazianzh ioxy)-y | ) -
am ne,

N- ( 3- chl or o3HeRByiFjraRygre-atd 1 & Toiyrazinry-viamne; 8'-(HhepprecPengylony)-yI ) -

P ey S S ErETROPERR 2By B AR AR
3,4,5,6-tetrahydro-2H- [1,2']bipyrazinyl; 6'-(2-chloro-benzyloxy)-(2R)-methyi-
3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl; 6'-(3,4-difluoro-benzyloxy)-3,4,5,6-

25  tetrahydro-2H-[1,2']bipyrazinyl; 6'-(3,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-
2H-[1,2'bipyrazinyl; (3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyi-
6'-yl)-amine; (3-chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-
amine; (3,5-diﬂuoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1 ,2'bipyrazinyl-6'-yl)-
amine; 3-[(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-ylamino)-methyl]-

30  benzonitrile; (2,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-{1,2']bipyrazinyl-6'-
yl)-amine; (3,5-dichloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-

[

0000



[1,2" ] bipyrazinyl; 10 a nitrogen oxide thereof, a prodrug of the conpound
or the nitrogen oxide; a pharmaceutically acceptable salt of the conpound,
t he nitrogemsoamesdde, or the prodrug, or a solvate or hydr ®Ce/1862/22%
conpound, the nitrogen oxide, the prodtug, or the salt. Non-linmiting
exanpl es of nore preferred conpounds include: 6'- 15
benzyl oxy- 3, 4,5, 6-tetrahydro-2H[1, 2'] bi pyrazinyl; 6'-(3-chloro-benzyl oxy) -
3 4,5, 6-tetrahydro-2H1[1, 2' ] hi pyrazi nyl ;

( 3- chl or 8O APthgre- Qqn:eyl) thgthyl-3, 4,5, 6-tetrahydro-2H-[1 ,2'|bipyrazinyl-6'-

, 5, 6-t et RAVARE: @ﬁu&&r?%%y(?arﬁéw& -8,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-

chlor benzy1
6-t et 6ay|ydrmn@w2£dhlafo}berw0aﬁa 4\B|6-tetrahydro-2H-[1,2'bipyrazinyl-6'-yi)-

-(2-

4,5
3-fl b 2R

,(5 6- ? 2{ gmlﬂ%f(é %r)plé-ﬂU%m BW@%GMSGstet(aityferrakb[%%}sz@wny@ 4,5,6 20

(31 ior BT piins, GRS Beney) (3.4,5 Satighydrp-2H1 1 2bipyrazing6-v)-

Eg g hlj|01[ laonmmji\yl(:a)-)cy)orﬁ—banhyﬂ M(&4£5€?4QMMQ%EQgﬂtgb%rglzln]ylr)g?n?alz| nyl ;

-(2,5-di c® (E%;gﬁ%m%%%b@”?@fl §|%§160te§'ﬁ_hy%r:p -gH pi B%ram ngl

(3, 5-di fﬂﬂ@]’tﬁpﬁﬁﬂiﬁlgl e DO AR R Bt 2 ) bl Py o nyl ;

(3 f1 uor o- benz 5, 6-tetrahydro-2H razinyl-6'- yl)-am ne;
( 3- chl or o- bignZ 19yr@3m415 6-t et r ahydr o- 2H—[1 2' ]bi pyrazinyl -6 -yl)- anine;

g?r;{ ﬁ-edi [d uoro- benz%rc}ge(n?’oﬁdg tl?erte(caﬁ rah girrl?g &t e gﬂ:rpc}lcr)raﬁ\ienﬁqrbgéﬁ yh-

(3, 5-dichl %)@dbe@phh)mé@e&ﬁncﬁ“ﬁab@éfbtabbédéé?ré’f"ihkjeo?nddﬂrﬁb“ﬂ?ezhﬁhbbeﬁ -yl) -

am ne;

( 2- chl or o- 6o¥ifl@RrEhBdIedIug, psazswaetoemdmtapéﬂwmmpgumtbymmm 6'-yl)
30 ami ne; ox’ég tﬁglp%Sere%ﬂllné)éé’l -3,4,5,6-tetrahydro-2H[ 1, 2' ] bi pyrazi nyl

4' - oxi de;

N- ( 3- chl or o- benzybn-ithifirsy éxénﬁtetseifrnackmqfr@fezrldd[obnidedéyﬁ@au@yb 6'-yl)-aceta
m de; WO 03/ 000666 PCT/|1B02/ 02293

- (3- R orRRNFIOXY 1S 65 Gritstrahysirer2H- [é 3]@19’)’&&%}@(106 AB:ghiore-panzyloxsyi nyl ; and

R e
phar maceut i 3;4/3, @teicam/pim@l-bhsﬁ Mpyyézmylesqqmu@ebeﬁjybwh(zm)g?@ﬂ@mxI de, dgr
(he BB bt Sl R o R G rornia (1
i ncl( ude: & O@ﬁg}-géytpa%mézﬁﬁ gy;ﬁ}réﬁwdé Qetidrd-oenkNbRY\ 845!
20  tetrahydro-2H-[1,2'lbipyrazinyl; 6'-(3-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-
[1,2bipyrazinyl; 6'-(3-chloro-benzyloxy)-2-ethyl-3,4,5,6-tetrahydro-2H-
[1,2Tbipyrazinyl; 6'-(2,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-
[1,2']bipyrazinyl; 6'-(2,5-dichloro-benzyloxy)-3,4,5,6-tetrahydro-2H-
[1,2'bipyrazinyl; 6'-(3,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-
25 [1,2bipyrazinyl; (3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl-6'-
yl)-amine; (3-chioro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'Tbipyrazinyl-6'-yl)-
amine; (3,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'Ibipyrazinyl-6™-yl)-
amine; (3,5-dichloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'|bipyrazinyl-6'-yl)-
amine; (2-chloro-6-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6"-yl)-
30  amine; 6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl 4'-oxide;
N-(3-chloro-benzyl)-N-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-acetamide;

3
6'
3,
6' -
3,4
tet
6' -
6' -
6' -
6



tetrahydro-2H-[ 1, 2' ] bi pyrazi nyl ;

6' - (3-fluoro-benzyl oxy)-3,4,5,6-tetrahydro-2H 10 [1, 2' ] bi pyrazi nyl;

6' - (3- chlwpm®3bensay| oxy) - 3, 4, 5, 6-tetrahydro-2H [ 1, 2'] bi pyPaZiin§d/02493- oxi de;
(3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2K [1,2']bipyrazinyl-6"'-yl)-am ne;

6' - (3-chl oro-benzyl oxy)-(2R)-net hyl -3, 4,5, 6-

tetrahydro-2H[1, 2' ] bi pyrazi nyl;

6'-(3,5-difluoro-benzyl oxy)-3,4,5, 6-tetrahydro- 2H[1, 2'] bi pyrazinyl;

6' - (2, 5-di f Bu(E-chibeorbgnhzyisylfaByl-H4,6,8-tetradlyginh-BHZ M, 21]6idytaznyiany/6'azi nyl ; and

oxi de her curasa{KSbERY-S % RGO G T e bgen oxi de: a |

phar maceuti cal | Ya%fP@@éﬁBki@e?(ﬁéﬁeoﬂfa E)H&%L@Bﬂﬁ@%médlﬁld%ﬁthémfbge‘hﬂ de, or
the prodrug, or a solVvate or hydrate of the conpound, the nitrogen 20

oxi de, the pKisié: agphasmacaeticsdy accepiaplesalisofdhe chapouegeine nitegen i on may be
adm ni stered_|i conbi nation wth othe har eutical agents. such as
apo- B/ M CRienPt BIEPTORp o Ayl o i SRS SarBourty T AeBR cupt ake

i nhi bi tors, oxeptideBdnRy, ok tiRgealt.s, R3 adrenergic receptor agonists,

dopam ne 25 agonists, nelanocyte-stinulating hornone receptor anal ogs,

cannabi noi d 1 r EYeptroerepretaitad earspowrdsh Toravi R ingludey Bnbermnexy-
o o ot 5.4 BByl A B R RSB, PRI, G o

ant agoni sts,”’ I'I'pase "1 nhi nist’s, de-Y

ant agoni st s tetrdhydeoi2ire] 1,2 |siggratzinyl; BH8Idorspérmyitxgs3p4,8/Gtettahpdral-21gs
t hereof, glucocarticoid receﬁtor agoni st s r antﬁgpnists, orexin

recept oft0 an{b’g’&bipxr@g!nyh;%&%ﬁ |%°‘Gieﬁaylﬁ§)’)p$§$%8ﬁ?”§|i’w §otlists, gl ucagon-1i ke
DER! | oot o MBS opBi R gIOO00
receptor aft,atoipyszinyHe'-yl)@mine; 8-(Cectdpodreraytoaxyp(2Rkmetyl-BehBiose
Cher apy rmy VAT AT skieh BRSO 2o O REDBRABICH? See GONRES: 1 on
Addi i onal | Bha e T Soen Ol o e P kBl ot cal 1y
accept abf e Ek2impwazinytidndesiindan-(tSj-yioxy)-3d:5,68trahydrogibar at e
phar maceut i fﬁb']t%p?%%ﬂy‘;i ons conprising (i) a first conposition
a nitrogen oxide thereof, a prodrug of the compound or the nitrogen
oxide; a pharmaceutically acceptable salt of the compound, the nitrogen
oxide, or the prodrug, or a solvate or hydrate of the compound, the nitrogen
20 oxide, the prodrug, or the salt.
Compounds of the present invention may be administered in
combination with other pharmaceutical agents, such as apo-B/MTP
inhibitors, MCR-4 agonists, CCK-A agonists, monoamine reuptake inhibitors,
sympathomimetic agents, 83 adrenergic receptor agoniste, dopamine
25  agonists, melanocyte-stimulating hormone receptor analogs, cannabinoid 1
receptor antagonists, melanin concentrating hormone antagonists, leptins,
leptin analogs, leptin receptor agonists, galanin antagonists, lipase inhibitors,
bombesin agonists, neuropeptide-Y antagonists, thyromimetic agents,
dehydroepiandrosterone or analogs thereof, glucocorticoid receptor agonists
30 or antagonists, orexin receptor antagonists, urocortin binding protein

antagonists, glucagon-like peptide-1 receptor agonists, ciliary neurotrophic



conprising a conmpound of Forrmula (IA), (1C, or (I1B) and a pharmaceutically
lo acceptabl e excipient, diluent, or carrier, and (ii) a second conposition
conpri si goaws/odwast one additional pharmaceutical agent d@stABzt2%8bove

and a pharnmaceutically acceptabl e exciptent, diluent, or carrier. The
pharmaceutical conpositions may be adm ni stered simultaneously or
sequentially and in any order. 15 In yet another aspect of the present

i nvention, a pharmaceutical kit is rovided for use by a consuner to treat
5- HT2 recepf&ﬂ‘tor@em%al (ursen sgouti- re&ﬁerd praains),ghreiis @atpter i n an ani nal

(preferably r l.a %@di se condi tiong or disorders).
The kit con‘BPFas@ysg? @g% 83%%88é02 taQ%’%ﬁ@éﬁﬁY‘?@?rﬁ?%@%mound of the
present i nvestiomediang rédeptosadortisisOBAd Ak fles.cri bing a nethod of using the
dosage formto treat or prevent a 5- HT2 receptor-nedi at ed di sease,

condi tion, or di Jopg@Mbingtigriheiapy May kepdminisiaredast(Akagingdent i nvention
' ha
i:c;‘;‘mﬁou%Téﬁatfhﬁééwéﬁe%?*ﬁ%ﬁ%@éﬁ{v.ﬂﬁ%h Bhrisbs Sod BRI bOIRERREM . Cept abl o

carrier, extriventioh, arledst wadduhbnalaﬁmrrmoﬂdalck@meieéafw@d:@mve ahag (1)
an addltlonal phar maceutj cal agent descri bed above, and (ii)
phar maceut i 8RhNaymaceutisally accer hle excipignt pilisient.gr Cadl"?'ué’rﬁt(b) t&ﬁ’d c) a

t t t
Fomal ¢ sexusTPaass BRaRECofloal SmBRERBRL CoRFRIAD & Tt ARARMANT (o' 5 o
30 fermale i nonm@edlrngrmcenfpoandh:éﬂ:@pmula @A), (jC)efofr@tB |am'i aphamacdutigalipnmpound
of the present invention. her include the adm nistration

=
of WO 039 00888t W/?W?B@f@@enﬁé’rEﬁg'%fra%k'a HIRAANAFRANPERIEOY e agents for
treating FSEbmphgird(sllibhotile additi¥tal mﬁfagﬁpgetfogggeﬁ%sg&r%dfém f he group

consisting of (1) estrogen receptor estrogen agoni sts,
estrogen anaagcarﬂ)harmaneutlcald‘ybamt@lﬂe edopiendf dilye)t, oesdrdst.eTbee repl acenent
agent, testg ternon‘@ }{ZTO str IIe) égr ot.e%to tero[ged

dehydr oepi aH pUueeEiE @ﬂ@ﬂf' 1ogs aé's*?% BHOR fﬁﬁﬁffaH anequsodhi nat i ons
thereof ;| (3}eQedrtRAUGHNFINGEMHyBraat.i on of estrogen and medr oxyprogesterone
or rredroxyprogesterone acetate (MPA), or estrogen and nethyl testosterone

hor monel¥ epl acenthyet anotheyaspeatof the present invention, a pharmaceutical kit is
provided for use by a consumer to treat 5-HT, receptor-mediated diseases,

conditions, or disorders in an animal (preferably, 5-HT,; receptor-mediated
diseases, conditions or disorders). The kit comprises a) a suitable dosage
form comprising a compound of the present invention; and b) instructions
20  describing a method of using the dosage form to treat or prevent a 5-HT»
receptor-mediated disease, condition, or disorder. .

In yet another embodiment of the present invention is a pharmaceutical
kit comprising: a) a first dosage form comprising (i) a compound of the present
invention and (ii) a pharmaceutically acceptable carrier, excipient or diluent; b)

25  asecond dosage form comprising (i) an additional pharmaceutical agent
described above, and (ii) a pharmaceutically acceptable carrier, excipient or
diluent; and c) a container.

Another aspect of the present invention is a method for treating
female sexual dysfunction (FSD) comprising the step of administering to a

30 female in need thereof a therapeutically effective amount of a compound of
the present invention. The method may further include the administration of



(4) one or nore dopam nergic agents; (5) one or nore of an NPY 10
(neuropeptide Y) inhibitor; (6) one or nore of a nelanocortin receptor
agoni st oworeduleéas or or el anocortin enhancer; (7) one or PEOABOA22%n NEP
inhibitor; (8) one or nore of a PDE inhithitor; and (9) one or nore of a
bonmbesi n receptor antagoni st or nodul ator. The FSD treatnents include
femal e sexual arousal disorder (FSAD), fenale orgasmc disorder (FOD), 15
hypoacti ve sexual desire disorder (HSDD), or sexual pain disorder. In
anot her enbode e morefaddionzl estve agenisrior reatirg FSChoThe adpitiomaldeativef or

treating male erectile dysfunctio MED) co 1 Si t he step of

adni n: s?eri Agerts raa{’rgﬁes‘%(?f:tﬁ gr(?"i H’@S%f PLANG 'Qﬁé{ggﬂh% PHLregeect i ve anount
f i i f th t
of a compoundalr @Bgu%?&é%étré@?gédrrﬂ&s, %Qtrﬁg?@%c gﬁ{ag%tﬁ%Bro € presen

invention is a netho I ncredsi n ean ne In an edi bl e ani nal
conpri si ng combitationsftherdof; (R} testdstgrane reptacesbilageahitastiosterh@aa neat

I ncreasi ng n f. 0 und of th resent, i.nventjqn a conposition
conpri sithg ﬁ%&@@}ﬁgo‘&ﬁ%&@%ﬁ?ﬁﬁew&QEEY&H\?BW%%S.*Q% @Tﬁ%’g[n‘?d_s of the
present i nvestdNaromyindiant, BEcambaditions Ih&rcef (BPebiisy&flibsmBiniBh kn
conmbination with any one of the additional pharmaceutical agents described

above. Defi @srogarsandenedronyprogesieronaer madioxypregesterariecacetate (MPA),

hyd b ' f | H Th |k di cal
may be- str aPbRe e A iy iBs R eRTaRs nofBHe feaBhehety el al BOFRE L er ot o
a nonoval enf4) cie & Bbke dopamRIGIcUYeRS (BLdhé BR#Ed2an NPYbr anched

al i phatic group contal{%il{}%il to 4 carbon atons (e.g., nethyl, ethyl,

n- propyl0 i (NeuseReptide bitayr;- (G ope, orseiet §fl a melaiacprtin agpiarher

constitutio fod Lnj 0 r.bo  nc i

st ereoi sorre? '?'Siljz'g%gﬁl?g(zg&ﬁggqacrﬁ%&ﬁ@yerﬁjeﬁﬁﬁgu@%? b? trﬁ? é’ﬁfs %réfgﬂ\)'ggﬂ ut ed

wi th one orinimibitr5(8 wnetdrtment of. a POE mhibitgreand (9)aleooismbes bf ait ed al kyl *
refers to an ahggljﬂ%rou substituted with one or nore hal ogen atons (e.g.,

f I uor omet hyPom 68 WQOFH%tiqufG{aﬁﬂdﬁg%rhﬁh,e febiiiagmeathipriude
o o vy AP SEAIE! ) AR e e gt el irgporl Lo ©
meani ngisas laypodctistefsenadl desire disorder (HSDD), or sexual pain disorder.

In another embodiment of the present invention, a method is provided
for treating male erectile dysfunction (MED) comprising the step of
administering to a male in need thereof a therapeutically eftective amount of
a compound of the present invention.

20 Another aspect of the present invention is a method of increasing lean
meat content in an edible animal comprising the step of administering to the
edible animal a lean meat increasing amount of a compound of the present
invention or a composition comprising the compound of the present
invention. The compounds of the present invention may also be

25 administered to the edible animal in combination with any one of the

additional pharmaceutical agents described above.

Definitions
As used herein, the term “alkyl” refers to a hydrocarbon radical of the
30 general formula CnHaneq. The alkane radical may be straight or branched.

For example, the term "(C4-Cy)alkyl" refers to a monovalent, straight, or



1o above and the hal o-substituted al kyl portion of a hal o-substituted

al koxy, alkyl am no, dialkylam no or alkylthio group has the sanme neani ng
as hal o- wolswiases ed al kyl defined above. The term "parti RCITHBe02298 | y
saturated cycloal kyl" refers to nonarondtic rings that are either
partially or fully hydrogenated. For exanple, partially or 15 fully
saturated (C3-C6)cycl oal kyl includes groups such as cycl opropyl,

cycl opropenyl, cyclobutyl, cyclobutenyl, cyclopentyl, cycl pentenyl,

cycl opent adbramghed @iphatiegrdup eydaivirex €hy ¥, caclyorn etoema (B.gnyhethginethiyhe | i ke.
The term "fused ring" refers to rtial aturated ,as wel | as aromatic
car bocycl i c”'&’ﬁ‘aplﬂe’f@f%ﬁa'%fyﬁ i"rqg%@y%%%.t%fng @Pgﬁmfjr%{'@f’@? cyclic
ring 20 conjgahits toRfaiinget Bf£84HFh AtbARAMIIRNAY Ster8bREHRAS) IAMa Ni trogen,

oxygen, and sulfur (optTonally oxidized to the”correspondi’ng sul fone or
sul f oxi de) . alkpoeradigak may bexungibstiiubed puselstituted wills oreerinMmurbude

benzol bl hi SIS AR by AL STrRBr e kYT Frists® 4% ARvESRARl
i ndazol e, ifusstidatedavith dhe bﬁﬁ?@é&\éﬂ&%@ﬂ oy @4 flubiniahyn,

2H- 1- benzopyran, qui noline, isoquinoline, cinnoline, quinazoline,
2H 1, 3- benZ@flH@roResthyltrifluprereiknariorosthyl xchioraseethyl Arememethyl,

4H 2, 1- benz ' 2 r L.ne: 4 n | ¥ and the |ike.
The term™ h%@ﬁo%@(ﬁ)" @@?lép\qu é%#& s #D%noéwgg}"éﬁ@é@ﬁ?cl ic ring 30
syst ems condialkylamind, oRalkyltiliohgbep hat ane shméepeadieatdsyalkgll dsfined from

nitrogen, o en, and sulfur. The heteroaryl group may be unsubstituted or
WO 037 0Bb6eRbETandhihe balogabstitutadBlel PORoN aha hAle-subss e alkorent 5.

 her o, M oo o b oSk L
het er oaryl substifded mikylidefined abbes.er oaryl group sel ected fromthe group
consi sting of pygfidin-2-vyl. ridin-3-yl, furan-3-yl  furan-2-yl, 5

t hi ophlenéZ-i/l , tﬁ?%% %ﬁ@j’v‘?rﬁf’g&??tﬁtﬁﬂcyﬁwwl ’_}/@fﬁfﬁ,toﬁ'ﬁf’zmm%“‘%/i :
pyrazol - 3- i : q A3 ;

benzof ur an- quysl tﬁﬁggnzgmr apln-rt?iélwmi %@36@(}@3&%&?_ gb%&érﬁglﬁﬁgt ﬁlla(l)l r%n- 2-yl,
benzot hisopHelly saipratedr{@atCaeydioalkyldotiudes grquHsuan ameydlo@opyl, oxazol - 2-yl ,
| soxazol - 3-&%} 1.2 4-0xa

o oxadi sigpraBei RSk sk dbuenyt weioReath B plneRigng. 1
cyclopentadienyl, cyclohexyl, cyclohexenyl, cyclohexadienyl, and the like.
The term “fused ring” refers to partially saturated as well as aromatic
carbocyclic and heterocyclic ring systems. Preferably, the heterocyclic ring
20 contains 1 or 2 heteroatoms independently selected from nitrogen, oxygen,
and sulfur (optionally oxidized to the corresponding sulfone or sulfoxide).
Non-limiting examples of fused ring systems include naphthalene, indane,
indene, isoindene, benzofuran, isobenzofuran, benzo[b]thiophene,
benzo[c]thiophene, indole, 3H-indole, 1H-isoindole, indazole, indoxazine,
25  benzoxazole, anthranil, tetralin, 2H-1-benzopyran, quinoline, isoquinoline,
cinnoline, quinazoline, 2H-1,3-benzoxazine, 2H-1,4-benzoxazine, 1H-2,3-
benzoxazine, 4H-2,1-benzoxazine, 2H-1,2-benzoxazine, 4H-1,4-
benzoxazine, and the like.
The term “heteroaryl” refers to aromatic monocyclic or bicyclic ring
30 systems containing 1, 2 or 3 heteroatoms independently selected from

nitrogen, oxygen, and sulfur. The heteroaryl group may be unsubstituted or



10 1, 2, 3-thi adi azol -4-yl, 1,2,3-thiadiazol-5-yl, 1,3, 4-thiadiazol -2-yl,
1,3,4- thiadiazol-5-yl, '"i ,2,4-oxathiazol-3-yl, and the like. The term
"substit Wwed3/on®ens t hat a hydrogen atom on a nol ecul e ha&sThBEMN22¥p| aced
with a different atomor nolecule. The B omor nolecule repl acing the
hydrogen atomis denoted as a "substituent."” The term 15 substituted
specifically envisions and allows for substitutions that are conmmon in the
art. However, it is generally understood by those skilled in the art that
t he substi t aebstiutedouitil 1 de Sssbstiteahts.o Pasfetredrsubstithestss iplciudaf fiao t(Br,t he

| | Sti J d dver.sely i f
N Eh The. UoEhdrof b (et ARhEY238. RHB: BETR G oRBAan Geand o Reox  de”
refers to thRoRy! S@l‘itbﬁ!é [tearyll §aahs Hrfudd isté‘ﬁe@réél?ﬁg&grébl%éé)@?gyrl m di ne

or pyrazine ring of the conpounds of Fornula (IA), (1 . 9.,
nmono- or di frexi ife)groupeongisting 9 pyrdina2-pl ipyedinaBey!, duiase3-a% farapr2gl, e

I tional | r ' r £, | tiaonal,Lsoners,(e.,g.., a mxture of
DON o . ot lg- Bl Sl i 2SR -2 3 e B SRR el o
4- N-oxi de pyuipslimesyl, qUinelin-8-y1 isptoinefini3g, BeREdTura-2- P HerzhabA-3-0, a
substituent that is comonly enployed to bl ock or protect a particular

functi onal i'ﬁ?bﬁﬂmféfarf'@a/étbwomiﬁ@*ﬂeﬂiﬁrﬁdtbmthigpbaﬂﬁ'ﬂnimﬁmdﬁdahd. For

l e, anq\Amma-: L BGH i gup". .| Subst it Ji at 1 acl _an am no
roup that Bbais toicRsg 2l S eHE ishRadb BHC) PR B RRd 2drmound.
oy B e o bory
t - but oxycar banyl (B ) JoC & 9,
(oo “alit O BBy R piat B Fovhadseat a5 .
"hydr oxy- pr ' r A. | 2] duent of a hydroxy group
bl )c/)cksX)c/)r ppt(rp‘z)atqg%%ds]%t gléqlr’]i%rogx)%ﬁ/rﬁé%onlﬁ}/lgﬁgﬁﬁiﬁé?lk%m tabl e protecting groups
i ncl ude acetyl ahie $¢mylsubstituted'bmegnp theitec hydroggn @igrh srefensletdea 5

Funct i onal i 198 DeShigneest oA HRsiERaay O Dalpe i dheaor e ponEeeiE,
cyenoet B ) s W et 7 S vt 25
2- (di phiny! whéﬁpﬁed@%eéiécawpenvismngm&nmor bebstituondtmat argener al
descripti Onco%m%rn% ?l% iaptg I-%v?g\%sr, it is generally understood by those skilled in
the art that the substituents should be selected so as to not adversely affect
the pharmacological characteristics of the compound or adversely interfere
with the use of the medicament.
20 The term “nitrogen oxide” or “N-oxide” refers to the oxidation of at
least one of the nitrogens in the pyrimidine or pyrazine ring of the
compounds of Formula (IA), (1B) or (IC)(e.g., mono- or di-oxide). The
nitrogen mono-oxides may exist as a single positional isomer or a mixture of
positional isomers (e.g., a mixture of 1-N-oxide and 3-N-oxide pyrimidines or
25 amixture of 1-N-oxide and 4-N-oxide pyrazines).
The term “protecting group” or “Pg” refers to a substituent that is
commonly employed to block or protect a particular functionality while
reacting other functional groups on the compound. For example, an “amino-
protecting group” is a substituent attached to an amino group that blocks or
30 protects the amino functionality in the compound. Suitable amino-protecting
groups include acetyl, trifluoroacetyl, t-butoxycarbonyl (BOC),



1o and their use, see T. W Geene, Protective Goups in Oganic Synthesis,
John Wley & Sons, New York, 1991. The term"ligand" refers to a conpound

t hat bi nd@otos/oaesecept or. As used herein, the |igand nayPpogdBexE29arti al
or full agonist or antagonist activityl® 15 The phrase "therapeutically
effective anount” neans an anmount of a conpound of the present invention
that (i) treats or prevents the particular disease, condition, or

di sorder, (ii) attenuates, aneliorates, or elimnates one or nore synptons
of the partbengyioxysaseeny (CBahand Sdtyorenyldiedioyldroxycarborgyl '( mop).events or

, h lar 20 d
cond ti on. ST pdBVSaaATBIEL T PR reTirs 0 & st B atbitnd T
humans, congaibtRaBiioBRs Br pfotBets tﬁ@wdro@%ﬁcmmprsaﬁalmefm@l@cﬁ@glr ce

ani mal s, zoo animal s, marine ani nal s . birds and other sim |l ar ani nal
speci es. " E#OHPE inpludapsety andsiyk oAf cathoxypretectingigieus’ rsiRye tag cows,

i t abl
P cat o {RAETHRRH e qRbok) 8 B8 000 RTB e e dorBBRE e "Cher cal 1y
and/ or t oxifuattonaliny.| S{)ommbh ctai’tﬁoxyopﬁmwctinlgggredpgIiﬁdudié)ﬁQHZSI-laSO%Ph
forrrulatlon and/or th being treate with. The terns

"treating" Cyaﬂ"@ﬁiw 2- &V'mqthﬂﬁﬂﬂHFy' gﬁﬁm%@ywylﬁth%yfﬁﬁﬂ'\)/érﬂ ive, i. 26’ "
prophy| | ks ish b2 b IR ARLAORCIRAERINL BRBLSASR 20, The

ot herwi se) ethfle nlttaetbydramtmrnéshkef For agenerd] Id8scriptics) obptddtiAl, groaps r ogen

d t n oxi des
ot nchn S8 i e s oS S8 e ol Siteasincs, and!or
5 prodrugs, jeHmnmg rggggﬁsqqe@oﬁ(,ﬁt €59 f the corrpounds ni trogen oxi des,

salts, and/or prodrugs, all stereoisoners (including
di ast er eoi soner sTlmtErrre‘ﬂl@and’bmfe@)tp a aomprmnd thatdindotopireaddtyr. | Abel ed

d | LED DESCRI PTI ON 10 Th t nt rovi des a net hod
oo B, T oy SRS B LSS SCaBeenEmr e
or di sor dergetiRityadm ni stering

15 The phrase "therapeutically effective amount" means an amount of a
compound of the present invention that (i) treats or prevents the particular
disease, condition, or disorder, (ii) attenuates, ameliorates, or eliminates
one or more symptoms of the particular disease, condition, or disorder, or
(iii) prevents or delays the onset of one or more symptoms of the particular

20 disease, condition, or disorder described herein.

The term “animal” refers to humans, companion animals (e.g., dogs,
cats and horses), food-source animals, zoo animals, marine animals, birds
and other similar animal species. “Edible animals” refers to food-source
animals such as cows, pigs, sheep and poultry.

25 The phrase "pharmaceutically acceptable” indicates that the substance
or composition must be compatible chemically and/or toxicologically, with the
other ingredients comprising a formulation, and/or the mammal being treated
therewith.

The terms "treating”, "treat", or "treatment" embrace both

30 preventative, i.e., prophylactic, and palliative treatment.



conpounds of Formula (1B) which act as 5-HT2 receptor |igands (preferably,
5-HT2c and/or 5-HT2a receptor ligands). 3a X, Y~z R2b Rea Rla Rlb R 5 6 1IN
)" NWrwhsao@e R 4 ~le Rb RRL d 15 (1B) wherei nPamaBe/o2293Y is N,
20 X and Z are each independently CR, wH€re R for each occurrence is

hydr ogen, hal ogen, (Cl-C4)al kyl, amno, or (Cl-C4)al kylam no; Wis oxy,
thio, amno, (Cl-C4)alkylam no, or acetylam no; Rla, Rlb, Rlc, Rid and Rte
are each i ndependently hydrogen, hal ogen, nitro, cyano, ani no,

( C1- ¢4) al kyl ami nolhg ErmCepaigopnds o the preissni inverttbr Ginlass sagcilidafly,

Logetner f ordenitcCamenfisel Erddnsommph s chkbrmute QAL Toarrd & oy vo -
037000666 PGTirb§R 68289 herddt, prodHuas ofitid 6ampoirts oitrBien bkies, t 0get her

wWith Rea or R2b-forms a five- or Six- nmenber ed, fulléQsaturated fused

ring; Rea a@mcauacaikycaﬁ:cenwﬁﬁ@imfltpeWmn@gléds nittegen psideg andder ti al | y

Ria 5 §6r mbBOMED, S VR4 of Bulitles Fine bouBbul S S LR &' o)
1, or 2; R38arﬂi¢@k;§i&brwg9$aewéﬂ a@@tﬂl@@@r@@ﬂbh}erwdmdm diasteagrgomers and
(C - C4)a|ky| or C4) al kyl substituted with hydroxy, fluoro, or

(C, -C4)al kox%ﬂarﬂ@rﬂeés)h%ﬁ%‘@fﬁ ang irodericallyda b@@?@mnoun(i@ C4) al kyl
substituted with 1o hydroxy or cyano, (Cl-C4)alkylcarbonyl, (Cl-C4)al koxy,
(C, -4)al koxy- carbonyl, or (C3-C4)al kenyl;

DETAILED DESCRIPTION

10 The present invention provides a method for treating or preventing 5-

HT, receptor-mediated diseases, conditions, or disorders by administering
compounds of Formula (IB) which act as 5-HT, receptor ligands (preferably,
5-HT,; and/or 5-HT2, receptor ligands).

Y

3a
R
5

1
LN

s
A

15
(1B)
wherein
wherein
YisN;
20 X and Z are each independently CR, where R for cach occurrence is
hydrogen, halogen, (C1-Cys)alkyl, amino, or (C4-C,)alkylamino;
W is oxy, thio, amino, (C1-Cg4)alkylamino, or acetylamino;
R* R™, R'°, R'" and R'® are each independently hydrogen, halogen,
nitro, cyano, amino, (C4-Cs)alkylamino, (C4-Cas)alkyl, halo-substituted (C;-
25 Cuyalkyl, (C1-C4)alkoxy, halo-substituted (C1-Cg)alkoxy, -C(O)NH;, R*® and R™
taken together form a five- or six-membered, aromatic or partially or fully



a nitrogen oxide thereof, a prodrug of the conpound or the nitrogen oxide;
a pharmaceutically acceptable salt of the conpound, the nitrogen oxide, or
the prodwogsoere@ sol vate or hydrate of the conmpound, theCEIBI2xZeIs oxi de,
the 15 prodrug, or the salt. Conpounds 8t the present invention may be
synt hesi zed by synthetic routes that include processes anal ogous to those
known in the chemcal arts, particularly in light of the description
cont ai ned herein. The startln% materials are ggnerally avai l abl e from

/

commer ci al S@lvretss Rised ring, Ar tahelzmogaﬂeaﬁ with 87 ot Ritfokee a finey oosixar e
readily pre i known to those skilled in the art
(e.qg., yprepgﬁéﬁﬂgygﬂﬁlh}%n%ﬁ%wﬁ @”n%escrl bed in Louis F. Fieser and Mary
Fi eser, Reagents Fﬂ%ran@r B%Pr‘ar@ ea‘b&‘nhbé el enlV ARW, Mardall

(1967- 1999 ed. ), ste i ns lsézch dgrhyg%&iam égm) W b/ y Aufl .

ed. Springer@ iy %Q}UTEBGF'I pn'Cei@qlﬁkﬂd@fn@f‘%ngh@ﬁéﬁk%n G%@befaw&h Ribl e via
the Bei| gt eirgrRAbLI . @?Eﬁpﬁl\%ﬁ%t)eredﬁ% lly lsé{u?élre'aq‘béé(c?nﬂar poses, the reaction

schenmes depi cted bel ow provi rouat es synt hesi zi ng the
conmpounds of the miséxenorenvention as well as key internediates. For a

nore detail ed de g of the i nd| vidual reaction steps, see
Exanpl es sect i onsﬁé"ﬂ?&éj’e&sk@'ﬂ% j IRdepRNGaNtYVArogsn, Aianeasn, é@E'GM}ﬁilﬁy’Ot her

t het t onpounds.
A though_ spai 1 S Ik SULS b v eRBly MUbH, drae B e i v

03/ 000666 PCT/|B(F#/|emsogm hyueomlt@{r@a)aam dhs(m)al%@ds.thiﬁﬂtmwedwmer
startln materlals and re t e ubstl ed to provide a
vari ety el aypfw(?v@'sanz?nzéb& faélgg@z;rgﬁnyl &i‘da C&\ dAffX¥n, nany of
t he conpoundgrissmpasd.y,)bikenyet hods  descri bed beI ow can be further
nmodi fied in |ight of this disclosure using 5 conventional chemistry weII

known to t h@s@tré)@enloe(tdei heredd, aprodmgrofdraspmpouad arihé |ndmgenma@e; qi. W

= S) can be 0, ized tp.its spondi n | fi.n or. . sul f nyI
aroup (1. o PrayatelitBtehBnie Sef AR BINeaIR e riRlann S40 @ e

oxi dat i on V\/lpfrdﬂdrf‘f‘gcbf ArsOREItd DR BOH fata oF €He corfipbiigd, Rhéﬁﬁt”r@éér?@xn@é #@npounds of
the present invention, protection io of renpte functionality (e.g

primary lor @é@@fﬂgaﬁyt%ﬁfﬂb) of intermediates nmay be necessary. The need
for such protecticQniblihds8f the FHREAY iR%ertdr A8y be synthesized by synthetic

routes that include processes analogous to those known in the chemical
arts, particularly in light of the description contained herein. The starting
materials are generally available from commercial sources such as Aldrich
20  Chemicals (Milwaukee, WI) or are readily prepared using methods well
known to those skilled in the art (e.g., prepared by methods generally
described in Louis F. Fieser and Mary Fieser, Reagents for Organic
Synthesis, v. 1-19, Wiley, New York (1967-1999 ed.), or Beilsteins
Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin,

25 including supplements (also available via the Beilstein online database)).
For illustrative purposes, the reaction schemes depicted below provide
potential routes for synthesizing the compounds of the present invention as
well as key intermediates. For a more detailed description of the individual
reaction steps, see the Examples section. Those skilled in the art will
30  appreciate that other synthetic routes may be used tc synthesize the inventive

compounds. Although specific starting materials and reagents are depicted in



nature of the renote functionality and the conditions of the preparation
nmet hods. Suitabl e am no-protecting groups (NH Pg) include acetyl,

trifl uor osoeBbosed - but oxycar bonyl (BOC), benzyl oxycar bonyPCi@Bryo2aesd 9 15
f I uor enyl net hyl eneoxycar bonyl (Fnoc). THé need for such protection is
readily determned by one skilled in the art. For a general description of
protecting groups and their use, see T. W Geene, Protective Goups in
Organic Synthesis, John Wley & Sons, New York, 1991. Schene | illustrates
the prepar atth® scBemes amnsi disrussed belovs ratberstarting matesisls and wWegestswars 0, S,

a1 ¢ el RN O IR By Yy e
n WY X' ‘cb‘nﬂltla maddltlanmlanﬁbbthd?ﬁ@mW@nds‘ pré awdd l,f}’ \F/Hve MSEqdaﬁl Hg;ﬂ J; b3g
x: | R4, N _ descnbecy %elow can Ee further modn%d in hght of ’thls dlsclosure? using
5  conventional chemistry well known to those skilled in the art. For example, a
sulfide linkage (i.e., W = S) can be easily oxidized to its corresponding sulfiny
or sulfonyl group (i.e., W = SO or SO,) using common oxidation procedures
(e.g., oxidation with m-chloroperbenzoic acid).
In the preparation of compounds of the present invention, protection
10  of remote functionality (e.g., primary or secondary amine) of intermediates
may be necessary. The need for such protection will vary depending on the
nature of the remote functionality and the conditions of the preparation
methods. Suitable amino-protecting groups (NH-Pg) include acetyl,
trifluoroacetyl, +-butoxycarbony! (BOC), benzyloxycarbonyl (CBz) and 9-
15 fluorenylmethyleneoxycarbonyl (Fmoc). The need for such protection is
readily determined by one skilled in the art. For a general description of
protecting groups and their use, see T. W. Greene, Protective Groups in
Qrganic Synthesis, John Wiley & Sons, New York, 1991.
Scheme | illustrates the preparation of compounds of the present

20 invention where W is O, S, amino or (C4-C)alkylamino.



W= -0, -S, -NH, or (Cl-C4)al kylam ne Ph = substituted or unsubstituted
phenyl Schenme | 5 Reaction of the di-hal ogen substituted heteroaryl

conpound wb o3lerssul a |1 with a compound of Forrmula 111 (ReCRABOXMRe30NaAl |y
be an ami no- protecting group) in a suifible solvent (e.g., ethanol,
t-butanol, n-butanol, toluene, dioxane, THF, DMF, or acetonitrile) in the

presence of a suitable base (e.g., sodium carbonate, potassium carbonate,
cesi um carbonate, to sodi um hydroxi de (NaOH), potassi um hydroxi de,

1, 8-di azabi cycl o- [5.4.0]undec-7réne (DBU), triethylanine (F&4) or

pyridi ne) at about 25C to about |200C for about 1 t @ about }|168hours gives
internediate V. x 3/ 000666 PC%PﬁBOZ/02293 24 Tﬁéagﬂe N/‘ termedi ate
IV with an excesdl of |t he *app iﬁgeﬂﬁwLne—ana solpentN(e.g., EWCH,
t-BuOH, diox ; ) i € presence of a (tapl e base (e.qg.,
sodiun1carboﬁ§te, potaggPﬁﬁlcarbgnate, cesium céfﬁﬁﬁzfemwthH, sodi um
hydri de, DBU, TEA or pyridine) atjabout 25C to 5 about 200C|[{yor about 1 to
about 7 days produces internediate V wherein W is an amno |inking group
or a (Cl-C4)al kyl substituted am no |inking group. Su tablg am nes incl ude
benzyl ami ne, 3-chl orobenzyl anine, 3-fluorobenzyl amihe, BRd Rfe |ike.
Alternatively, internediate IV nmay be reacted wth an gnio an io
appropriate al cohol or thiol in a solvent (e.g., THF, g} e, V9xane,
DMF, benzene, or a mixture of benzene and water) wi th| or wthao(t "

catal yst such as 18-crown-6 at about 25C to about 200C for about 1 to
about 48 hours to yi@ld conpounds of formula V mhere\mLVVis 0 or S. The
ani on may be obtai ngd' by t reat ngat of the correspondingZal cafipl g thio

with a basngsae.g., |15 pot asdjAm car bonat e, BAdium pydcilde, sogfum

hydr oxi de, paQ I N ~Pot assi um t - ptit oxf de N or>gedi U ~ %al) in
an inert sol\Jent |(e.g., toluene, dioxane, , JHF, or benzene) at about
25C to about™ for Viabout 1 to about 24AY6U .R:Sui t@bl e al cohol s include

benzyl al cohol, afbphen hyl al cohol, R-

e

3b
R il

W =-0, -§, -NH, or (C,-C,)alkylamine
Ph = substituted or
unsubstituted phenyl

Scheme |

5 Reaction of the di-halogen substituted heteroaryl compound of
Formula Il with a compound of Formula 1il (R* may optionally be an amino-
protecting group) in a suitable solvent (e.g., ethanol, t-butanol, n-butanol,
toluene, dioxane, THF, DMF, or acetonitrile) in the presence of a suitable
base (e.g., sodium carbonate, potassium carbonate, cesium carbonate,

10  sodium hydroxide (NaOH), potassium hydroxide, 1,8-diazabicyclo-
[5.4.0]undec-7-ene (DBU), triethylamine (TEA) or pyridine) at about 25°C to
about 200°C for about 1 to about 168 hours gives intermediate IV.



20 phenet hyl al cohol, 3-fluoro-benzyl al cohol, 3-chloro-benzyl alcohol, 3-
nmet hoxybenzyl al cohol, 2-chl orobenzyl al cohol, 3-fluoro-a-phenethyl

al cohol , wR-0slbws®- a- phenet hyl al cohol, 3-chl oro- a- phenet irgii/lBdx0Ro , 2, 5-
di f |1 uorobenzyl al cohol, 2,5-dichloroben24l al cohol, 3,5-difluorobenzyl

al cohol, 3, 5-dichlorobenzyl al cohol, 2-hydroxynethyl pyridine,

2- hydroxynet hyl -6 25 chl oro-pyri di ne, 2-hydroxynethyl -6-nethyl-pyridine,
and the like. Suitable thiols include, a-toluenethiol,

(2- met hyl ph@mgaimesithedireiehmediate B/ (vithidn erxaressesf tiyd ppprdpoiate artife ol 2

2-chl -a-t t hi - l,ph ) - t hi ol
2- ghl g; g- g- ngéﬁg&eg;%tm’gﬁéﬂyd@?‘gﬁéof%ggﬁewﬁEﬁ@%‘%ﬁrﬁﬁ?”ceﬂfe@]I or obenzyl
mer capt an, 2y aiptidsaRelty! Ssuan cATBbAARL BBiasd SRS/ 000666

n dd'i}@-
PCT/ |1 B02/ 02293 25 The sulfide |1nkage can be oxi gﬁ)ze to the correspondi ng
sul finyl or casadriadeyNaOsi, sgdiinahgdride, DB dal Edronpyoicktk)rad abeat R5¥Gi1town t 0

those skilled i art. en R4 | n_am no-protectir oup, .

ntor ol at @09ul 005 ratiaubd 10 boyt §icdhs Hedirds Rleymodide LabRima Wa Boc
protected atd i j LRl ugr tic acid
prol ot d 248 86 oo AaReaber LAt L ARLRRN B iy g IkHgRagS! 1€ acid
car bamat e aStitatiiergmirtas inelube denzglamikeodvwehtosobdroyt asting,| Rduonobeheylar t .

Al ternativel }/q t he ec, ndary am ne VI can be alkylated to the am ne VII by
met hods wel & 'Be’kqibq/\ﬁ'e[ S hose skilled in the art. A preferred nethod is

reductive al kyl afaliematives)) @itatrh¥diate AU idyMse Rlde¥dRivitR i 836k 10PRR convert
internmediate VI into a Schiff base by réaction wth the desired al dehyde

or keton@ i apRrqpsiade alnehebar thigl ima sabvardr(aigur B-F riolieniso dioxane, DdRBbout 140C

Typi cally, - BRTEIAREAGH d iRl E3RREE lor bl adrBiticBer one 1 s
added to thgsam.aewngiat abbat PHIGo alSQUVRINCS fbRShsGte! f@ém&t%@h%gbz de,

1, 2-di chl or oet hane, di nethyl sul foxide, dinethylformam de, alco e.g.,
met hanol or Yielcheamippunds ofiformulay wineresoW is A qriSf Ehe edicgoinagrie i s

ortiary anPRENeH PRy Bcnr SanEoEsnal iR ag e e dolip aisardur e fr om
about 06 t opateeiund @arisutAtd, iR YR dE OsadiuireRRHRIHE! Sothksiihpbout 20C to
about 40C for about 30 m nutes to about 2

hydroxide, potassium t-butoxide, or sodium metal) in an inert solvent (e.g.,

toluene, dioxane, DMF, THF, or benzene) at about 25°C to about 200°C for

about 1 to about 24 hours.

Suitable alcohols include benzyl alcohol, a-phenethyl alcohol, B-

20  phenethy! alcohol, 3-flucro-benzy! alcohol, 3-chloro-benzyl alcohol, 3-
methoxybenzyl alcohol, 2-chlorobenzyl alcohol, 3-fluoro-a-phenethyl alcohol,
2-chloro-a-phenethyl aicohol, 3-chloro-a-phenethyl alcohol, 2,5-
difluorobenzyl alcohol, 2,5-dichiorobenzyl alcohol, 3,5-difluorobenzy! alcohol,
3,5-dichlorobenzyl alcohol, 2-hydroxymethylpyridine, 2-hydroxymethyl-6-

25  chloro-pyridine, 2-hydroxymethyl-6-methyl-pyridine, and the like.

Suitable thiols include, o-toluenethiol, (2-methylphenyl)methanethiol,
3-(trifluoromethyl)-a-toluenethiol, 2-chloro-a-toluenethiol, (3-methylphenyl)-
methanethiol, 2-chloro-6-fluorobenzylmercaptan, o-fluorobenzyl mercaptan,
m-chlorobenzyl mercaptan, 2,4,6-trimethylbenzyl mercaptan, and the like.



hours. Suitable reduci ng agents include pyridi neborane conpl ex and net al

bor ohydri des, such as sodi um borohydri de, sodiumtriacetoxy borohydride

and sodi woaegasnohor ohydri de. Suitabl e al dehydes or ket one®CiraBdtes25

par af or mal dehyde, acet al dehyde, acetoneZzand the like. In an alternate

synt heti c approach, internediate V where Wis an amno or a (Cl-C4)al kyl
substituted am no |inking group may be prepared fromlIV with an am ne or a
(Cl-4)al kyl substituted amno via netal - catal yzed coupling reaction as
descri bed i n Met dheGadfideylirdchger asssbonidizanigtodhe Reaespondiqgdiutforysor F.

Di ederich, P. J. St Y Wi nhei 1998). F le, tr t of
Do e o it Mk i IS oo G G b P ©
PCT/ | BO2/ 028Q34rt26 suitable solvent (e.g, xylene, toluene, THF, and

di oxane) in the presence of a suitable base (e.g, sodiumt-butoxide,
sodi um bi car bonaténeraRd ipan @&siharproisicting gheuatieleraerdiade Yustdeprateptedsphi ne

| i gand h, as. ic 2,2 — bis(diph hing) -1 1'-bjinaphthyl
(B nap) 2t 1Bk ERSERR Ve Fof ekaf A EOR o AR R e may b8P MY
2- di cycl oheygprhestelivyaratr{dt Wit tHRLidaatic adiTFRg iy CHOlRites) and a

suitabl e pall adium catal yst such as trisdi benzylidene- acetone dipalladium
( Pd2( dba) 3) seeonsiary aminen\dinay baacylatedhereo athtoad earbanie @ctordirngpout 1

to about 24 ' ; \/ in.. W,is _an amne

| i nki ng gr oh%&%%@’r\)ao? ﬁ%ﬁgwggﬁﬁ%% %‘ﬁ?‘%@”p@gsap'p%@&fﬁé{%}& lo typically
bet ween abosgcdndarpaehinbdlicah: e alkylateiid e ahipetVIDb) méthoaborsll 0. 3

equi val ent of cat angSt Is used relative to startin V. Conpounds wherein X

and Z at® CIIOWRLP deseshdiiedigrthedrt.  Adreferipdonpthadsis sedudtiveraligdationay be
obt ai ned vi iat | ' ; r : ere one
o "0t BETRBART 2 A deubhe oBRior BHATRLSF ORI RSl

2- am no- 3, Sbasd by meacticawwitle thes desiead akighped er ketonehtaepaolat salebnt attdhese
types of conpounds gw?y be obt ai ne unctionalization of a compound of

the formul a8NP&IREHE Thenyaequt e %%{14%&@@5@%& to aheut ¥hbourse |
et ool PPEIRBSE SLEA RSl ket ol ) SRR OP Py o™ ©
br omi nati onexcesscffthe aldetgidieasrKetorid esaddezhict thermminan Suladigsiabot h of the
two possi bl seol\r}grqltgq%clslagg%étﬁ?le%grg?}?ourinddes, b ,g—%ic\ﬁérlc)eﬁsane, dimethylsulfoxide,
dimethylformamide, alcohols (e.g., methanol or ethanol), or mixtures thereof.
A preferred solvent is methanol. In the same reaction vessel, the imine is
then reduced to the tertiary amine in the presence of a reducing agent at a
20 temperature from about 0°C to about 10°C and then warmed to a
temperature from about 20°C to about 40°C for about 30 minutes to about 2
hours. Suitable reducing agents include pyridineeborane complex and metal
borohydrides, such as sodium borohydride, sodium triacetoxy borohydride
and sodium cyanoborohydride. Suitable aldehydes or ketones include
25  paraformaldehyde, acetaldehyde, acetone and the like.
In an alternate synthetic approach, intermediate V where W is an
amino or a (C4-Cy4)alkyl substituted amino linking group may be prepared
from IV with an amine or a (C4-C,)alkyl substituted amino via metal-
catalyzed coupling reaction as described in Metal-Catalyzed Cross-Coupling
30 Reaction (Editors: F. Diederich, P. J. Stang; VCH, Weinheim, 1998). For

example, treatment of the intermediate IV with an appropriate amine in a



t he di hal ogenat ed conpounds, which are easily separated by conmon
purification methods, such as chromatography. For exanple, a conpound of
formul a WowbeewseX=Y=CH and R4 is a nitrogen protecting gPowgBIMN2293 i nert
25 solvent (e.g., acetonitrile, chlorof8@m dichioromethane or THF) is
reacted wth a suitable electrophilic hal ogenating agent, such as N

chl orosucci nam de, N bronosucci nam de, brom ne, chlorine or SelectfluorTM
at a tenperature of about -78 C to about 100 C for about 1 hour to about
24 h gives Bujtablessohdnti(ag, D<W@n§otmu$rh@ T, cerad d@e;aae)em themuessrd® @find 30

t he di hal ogen The r tiv unt each of these can vary
dependi ng g% %I‘h@%ﬂ) ng‘%&? grs%%{g@ FQ@%@%@@%@' %@?79%@;?%@“3%'“?%

br omi nat ed M@memaﬁemta&wgmwwhg&ﬁd §86h Be raéémpssormed to a
variety of other derivatives met hods known to those skilled in the art.

Conveni ent | Yis( ﬁm@n&mosehmphﬂsk xhﬂfmhthyi (BINAP) dépheraylpb@ephm driet-

al ladiumc Q t ng ,5 al kyl
Por oni ¢ Aci BEUFERTRESE e Rl diiPulindsdfire g S NIRRT ED et
brom nat ed @Am’hds?amt&s@mmé bullémumala@et sudtnag h%d%@@zgn@@nélf a suitable
pal | adi um catal yst, a suitable and, such as AnPhos or BI NAP, a base,

such as sodPGRIANEdipaladiwNAEd: orpallagiamchiondg at @boubh?s°G i eeet, such
7S oo SIS gl 2 SRR LA R i, 0
pr epar ed achnsjamgtmme SinhmgegrbUp B’@quwnoWDpaBécﬂIOﬁﬁt@QJlR@’b’hir@Wgé}RQ@3 28 Rza
RZbVH >~ Hniddiy i sz t)ouH Tl_k?l(l:all ab l\.l/}[/O 1 to bou%/I R
1 10 %yplcally between out 1 1 and a :5. Typically, abo Oltoa
0.3 equivalent of catalyst is used relative to starting IV.
Compounds wherein X and Z are CR, where one or both of the R
groups is not hydrogen, may be obtained via the appropriate dihalide 1l. For
example, compounds where one R=NH, and the other R=H may be obtained
15 by employing 2-amino-3,5-dibromopyrazine as starting material.
Alternatively, these types of compounds may be obtained by
functionalization of a compound of the formula V, where X=Y=CH. These
functionalization reactions are well-known to those skilled in the art, and
include electrophilic aromatic substitution reactions, such as halogenations
20  (e.g., chlorinations, brominations, and fluorinations). These reactions can
produce both of the two possible monohalogenated compounds, as well as
the dihalogenated compcunds, which are easily separated by common
purification methods, such as chromatography. For example, a compound of
formula V, where X=Y=CH and R* is a nitrogen protecting group in an inert
25 solvent (e.g., acetonitrile, chloroform, dichloromethane or THF) is reacted
with a suitable electrophilic halogenating agent, such as M-
chlorosuccinamide, N-bromosuccinamide, bromine, chlorine or Selectfluor™
at a temperature of about —78 °C to about 100 °C for about 1 hour to about
24 h gives mixtures of the two possible monohalogenated compounds and
30 the dihalogenated compound. The relative amounts of each of these can
vary depending on the particular case.



RBal W R3b N H Ill XY~z Rza Rzb R~y~ R3a | ~ 3a XI. ~,~z Rka Rzb /I
, "V NNWn A ~---rN/ -N WH\N~n Ar R3b VI R4., N _ R3b V X~Y-'z
Rza Rzb Rs@Blopde®d n Ar R4IiN R3b VII W= -0 -S, -NH, or PCTIB@R293kyl am ne
Ph = sibstituted or unsubstituted phen)#1 or heteroaryl Schene ||
Internediate VIII is prepared by reacting the di-hal ogen substituted

het eroaryl conmpound Il with one equival ent of an appropriate al cohol, thiol
or s amne using aromatic nucleophilic substitution conditions described
in Schenme 1 abovelhg ht@ningirchpyraging corspewredesatied abavercasdvat e vV by

reaction wit ' ' - j ' cl il ubstifution

condi tions tgarr‘yggﬁ%%#&u%\)&b% L l@fzﬁgeﬁégﬁﬁthés %&a’*&?ﬁ@?‘s&ﬁ&‘?} @(S)thgg%s

descri bed i rskiigukinthe Brt. opwerianily, clagy the behmretomerd Rdalk@ devivaavessl VI and
conmpound VIl to according to the procedures described above in Schene 1. WO

03/ 000666 PCI? PERAIAGMIDSAIE Rz IRASIABSSWIN ahiIgPUadr reatishemBleYilitere Wi s
o comr og by elberStE Rifoh o Perhkp 2019, IR HRLABRTL "0, 0°
pyrazi ne ri rigoasnatetystrrazihedvithnan alkylboronic acid in the presence of a suitable

palladium catalyst, a suitable ligand, such as AmPhos or BINAP, a base,

such as sodium tert-butoxide, KsPOy4, or CsCQOs, in a suitable solvent, such

as toluene, THF and dioxane, at a temperature of about 25 °C to about 110

10 °C for about 3 h to about 24 h.
Alternatively, Compound Vi can be prepared according to Scheme |l

below.



Schenme 111 below. The synthetic procedures are anal ogous to those 5
descri bed above for the reductive alkylation of internediate VI in Schene

. R a QvBilB/oheRea x4-'z Rlc Rte Y II ~ -1- Rld Xl~ z RPaTRB@/293 N NH2 X
Rib NIX Hal N Htoluene, heat 2. NaBH4%?heat Rle / Ric xi Rld R4 N R3a
R3b "NJ H IIl base R3a XSZ R2a R1ar\~Rb I | NHR4,", 3b Rle /
Ric R XII Rd Schene IIl The conpound of Formula | X can be converted to
the benzyl amine io Xl by nethods,wel!| known in the art. A preferred
method is reductivg alkylation a# cribed earlierdn Scheme | where a
Schiff base is fafndd wth inter te X and thep réduceEly vt h an
appropriate red{ﬁj\ agent. SuWAr lm:liehyde one i.e., conpound
of Formul a X)Hdficl dde "8al chl orobenzal dehyde, ?uorobeni\a ,
m chl or oacet ophenqu, m WD 03/ 000666 PCT/ 802/ 02293V|”30

R4

I
Raa__'_/ NlRSD
AN

R N vV
Xy g g
B A A
ﬁ<\ N N w nAr
N
R o)
W

W =-0, -§, -NH, or (C,-C,)alkylamine
Ph = substituted or
unsubstituted phenyl or heteroaryl

Scheme I _
Intermediate VIl is prepared by reacting the di-halogen substituted
heteroaryl compound Il with one equivalent of an appropriate alcohol, thiol or
5 amine using aromatic nucleophilic substitution conditions described in
Scheme 1 above. Intermediate Vili is converted to intermediate V by
reaction with piperazine Il using aromatic nucleophilic substitution conditions
or palladium-catalyzed coupling reaction conditions as described in Scheme
1. Compound V can then be converted to compound VI and compound Vil
10 according to the procedures described above in Scheme 1.



chl or opr opi ophenone, o-chl oroacet ophenone, 2-fluorobe nzal dehyde, 2-

chl or obenzal dehyde, 2, 6-di chl orobenzal dehyde, 2, 5-di chl or oacet ophenone,

2- chl or o-Womawbnsb@cet ophenone, 2, 5-di fl uoroacet ophenone, PCFAB02/02293

di f1 uor opr opi ophenone, 2, 3-di chl or obenz# dehyde, 2,3 5

di f | uor obenzal dehyde, 2, 5-difl uorobenzal dehyde, 2-chl oro-5-

fl uor oacet ophenone, 5-chl oro-2-net hoxybenzal dehyde, 2-fl uoro-5-

met hoxybenzal dehyde, 2, 5-dichl orobe nzal dehyde, 3, 5- dichl orobenzal dehyde,
3, 5-di chl or oacet &SeRRIHES & the gregeand inysetioriers Wéis an amino linking

111 vor opr ol BIHerakEincinkiia bisln o8 485 B15RRRDy Rddofie ©
trifl uor obealiglatiohydean amithotdreup iakechdd wathemyraifie tihg asahustiaged inconpound of

Formula XI w hh pi ﬁ razine Il1l in a suitable solvent (e.g., ethanol,
t-butanol , RENBEEIHACIOW oiTERYNNGIG PEpREdUTRFFareRRRlgB0oUR K AR rile) in the

f | ; ' t: | bonat e,
Coai am 15 hyQPaiLAbR B R feiuBive ARGIHED O e ety A A S n e 0C T or -

about 1 day to about seven days gives conpounds of the Forrmula XII.
Compound XlI'I may be oxidized to an N-oxide by reacting XIl with a suitable
oxi di zi ng agent, such as a peraciff, Por exanple, mchloroperbenzoic acid
(mCPBA) in a suitable sol vendt__sdgh-ds_£hl or of orm or di chl or onet hane 20 at
a tenperature of about -78 C tout 85 C, for about 2 h to about 24 h.

O her useful mexfiods of carrgr-AgYoutREhi s oxidatien are well-known to those
skilled in the grt lSchéme IV belRSw illustrates’an 4l ter Adtiwe* synthetic
route for thg~ symthegis of Conmpound XVII (sa S npound whesein Wis

an amine 25 |inking group).. \Q Q34000666 PCT#1B0Y/ 02893 a R 2b
Ar-7 Fn-N H2 XIIK (BOC)20-R3a" R 2a R 2h R4 N NH
2. NaBH,, heat R'® R
X! R‘ld

R% /Xl Sz R* R™
r \j\] N/ u R
R N \/\Rab R'e R'c
X R
Scheme lli

The compound of Formula IX can be converted to the benzyl amine
10 Xl by methods well known in the art. A preferred method is reductive
alkylation as described earlier in Scheme | where a Schiff base is formed
with intermediate X and then reduced with an appropriate reducing agent.
Suitable aldehydes and ketones (i.e., compound of Formula X) include 3-
chlorobenzaldehyde, 3-fluorobenzaldehyde, m-chloroacetophenone, m-



N A n Nboc 2b 3b HR ~N'" "Hal XIVeaR ~N1Il Hal Ar~~~ 1 n N N_ Hal II
NaH, DMF boc Xxv Rea R2b N R3a RlZa R2b N\ R3a Ar~~~ nNNN a Arm1 1 n N_NN
| NR H ~WBokaweRi b R3b XVI XVII Schene |V Conpound || PSTABGNM2@M Wit h an

appropriate BOC protected anmine in the 3&resence of a base,

such as sodi um

hydride in DMF to afford 5 internmediate XV. The BOC protected am ne nmay be
obt ai ned by treatnent of the corresponding amne with di-tert-butyl

di carbonate in CH2CI2 or THF. Treatnent of XV with Il using aronmatic
nucl eophi | i cCIQRRrPRIgPNBRORSMIFhIoHRACEIPPheNANeadriiHAreberdaideltydsadpl i ng

condi tions ' ' € | = ' conmpound
VI it h ny o aTEnEARRr e 2 ERER eyl 2 o Rl f P g o o
descri bed ab2eh)orpimietiedatdtephesomna®, prdifthorbacéibphenditdieys- V bel ow

illustrates hgw to synthesi ze ¢ nds of the resent invention where W
:s ;?1 acetfllda‘ﬂ'r‘ﬂ@prﬂ?%&oég%@@%@68%#‘?@8’?7‘6?@9@/(@22’§a R-}- HHNO3b O |

N ~ Acetis Agfiydiobdzildetlybis, 2 5 dilidiesbhsalfehfus;-tnibro-51

fluoroacetophenone, 5-chloro-2-methoxybenzaldehyde, 2-fluoro-5-

methoxybenzaldehyde, 2,5-dichlorobenzaldehyde, 3,5-

10

15

20

25

dichlorobenzaldehyde, 3,5-dichloroacetophenone, 3,5-diflucrobenzaldehyde,
2,3,5-trifluorobenzaldehyde, 2,3,5-trifluoroacetophenone, 2,3,5-
trifluoropropiophenone, 2,3,5-trichlorobenzaldehyde, 2,3,6-
trifluorobenzaldehyde, and the like. Treatment of the resultant compound of
Formula Xl with piperazine il in a suitable solvent (e.g., ethanol, +-butanol, n-
butanol, toluene, dioxane, THF, DMF or acetonitrile) in the presence of a
suitable base (e.g., sodium carbonate, potassium carbonate, sodium
hydroxide, TEA, DBU, or pyridine) at about 25°to about 200°C for about 1
day to about seven days gives compounds of the Formula XII.

Compound Xl may be oxidized to an N-oxide by reacting Xl with a
suitable oxidizing agent, such as a peracid, for example, m-chloroperbenzoic
acid (mCPBA) in a suitable solvent, such és chloroform or dichloromethane
at a temperature of about -78 °C to about 65 °C, for about 2 h to about 24 h.
Other useful methods of carrying out this oxidation are well-known to those
skilled in the art.

Scheme |V below illustrates an alternative synthetic route for the
synthesis of Compound XVII (same as compound VI wherein W is an amine
linking group).



zNH XVIII XIX Rea R2b O N R3a OAr n Rea Rab N R3a XNNNLO Br ~O ~H NaH
, DMF Ar N _ NN~ < XX Rsb ~O3h xxi R R2a R2b NR3a Ar' | / n NNI N
NH ~O IwoXsibosRBb Schene V Acyl ation of XVIT1 with acetPcTaRbpytedsde in
acetic acid gives acylated product Xl X3l Reaction of XIX with 111 wherein
R4 is BOC using aromatic 5 nucl eophilic substitution conditions or

pal | adi um cat al yzed coupling conditions as described in Schene 1 above
affords XX. Alkylation of XX w_th an appropriate al kyl halide in the
presence of sodi um hydride &% BIVE provi des XXI. Deprotection of XXI with
HCl or TFA in CH2Cl 2 or THE cribed above yields XXI1. 10

Conventi onal net hods and/or e hmues of separation and purification
known to one of ordinary skil K n the art can be used to isolate the
conpounds of the present invention, as well as the various intermnedi ates
related thereto. Such techniqu O4Q be wel | -known to one of ordinary
skill in the art and may include, for exanple, all types of :@hromatography
(high 15 pressure |iquid chronmatography (HPLC), columm chro ogr aphy usi ng
common adsorbents such as sk Lea gel, and thin-I|ayer ch /E%g\[ phy),
recrystalllzatlon and di ffergntial (i.e., I|qU|dI|qU| actlon

t echni ques. g3/ 000666A &-2:293 33 The corrpounds of sb he present

i nvention nay sol ated an \)Jé'éd per g8 e formof,its

phar maceutl lc,;a vat 9{ i dr ate. The term "salts"

refers to | ganl C and or giani pmeal ts S

XV

R RT NG R%
/{><)\ ’[ ]\ \71\/ _ Ar/Pé)n\H/[NJ\NOL\NH
XVI Xvil
Scheme IV
Compound Il is reacted with an appropriate BOC protected amine in
the presence of a base, such as sodium hydride in DMF to afford
5 intermediate XV. The BOC protected amine may be obtained by treatment

of the corresponding amine with di-tert-butyl dicarbonate in CHoCl, or THF.

NR

Treatment of XV with |1l using aromatic nucleophilic substitution conditions or
palladium-catalyzed coupling conditions as described in Scheme 1 provides
XVI. Deprotection of compound XVI with hydrochioride or trifluoroacetic acid
10  in CHCl, or THF (as described above) provides the desired product XVII.
Scheme V below illustrates how to synthesize compounds of the
present invention where W is an acetylamine.



conpound of the present invention. These salts can be prepared in situ 5
during the final isolation and purification of a conpound, or by separately
reacti ng wbhasoospound, N-oxide, or prodrug with a suitabl @Congei2edsor
inorganic acid and isolating the salt tRés formed. Representative salts

i ncl ude the hydrobrom de, hydrochl oride, hydroiodide, sulfate, bisulfate,
nitrate, acetate, trifluoroacetate, oxalate, besylate, palmtiate, panvate,
io mal onate, stearate, laurate, nmalate, borate, benzoate, |actate,
phosphat e, hexaf | uor ophosphate, benzene sul fonatm: tosylate, formate,
citrate, nmaleate, funmarate, succinate, tartrate,| naphtlhyl ate, nesyl ate,

gl ucoheptonate, |actobionate, and |auryl sul phgga '%% ts, and the |ike.
Preferred salts include hydrochloride, fumar ateﬂ_(:i tsate, L-mal ate, and

D L-tartrate, nore preferred 15 salts include citg®ate, L-nalate, and

D L-tartrate. T maxceicrigiydride cati@ni[N ased omithe al kali and al kal i ne
earth netal s, s sodlum, TTt hi Uiy asstum—eatetrtm nmagnesi um and
the |ike, as 1N ad! non-t‘o%((@li c ammnHunﬂE') odat er nary anmoni um and ani ne
cations includi ng/itbut not limted to, XBdmoni um tetranet hyl anmoni um
tetraet hyl ammoni um 20 net hyl am ne, di nethyl am ne, trinethyl am ne,
triethylamne, ethylamne, and the_dikg See, e.g., Berge, et al., J.

Pharm Sci., 66, 1-19 (31977). The t&r "ni trogen ox;tbde" or "Iél—oxi de" refers
to the oxidatigon atR’l gast one s_ni trogén BomsNin the pyrazine
E‘m r;m‘m ilc j@ égeﬁs—'r-érml I EE i

ring. Oxidatidnp tilc knitr the @yt i cal
oxi di zi ng age)r'ﬁ% iMcl réagent s 25NgueWF as hydro p&r ON/‘I_ELI,)LOM
trifluoroperacetigyacid, mchloroperbenzoic acid othe Ike. I n general,

the oxidation is acconplished in an inert solvent (e. Gy NEthyl ene
chloride or chlorofornm). The position of the N-oxidation may vary
dependi ng upon the steric_hinderapce fA®®m substituents on an adj acent

carbon atom The N oxide 'x%gr of| N-oxi des can be isolated or 30
separat ed usi ng convent joffal ;proCrdukes ysych as 1iqui d chromat ogr aphy
and/ or selective crystallizatian. W 93/ 000666 PCT/1B02/ 02293 34 The term

"prodrug" neans a conpound that “is traasformed in vivo to yield a conpound
of Formula (1A 1B or 1C) or XAlipharmaceutically acceptable salt, hydrate
or solvate of the conpound. The tr anééﬁérrrr%t\i,on may occur by
Acylation of XVIII with acetic anhydride in acetic acid gives acylated
product XIX. Reaction of XIX with 1ll wherein R* is BOC using aromatic
5 nucleophilic substitution conditions or palladium-catalyzed coupling
conditions as described in Scheme 1 above affords XX. Alkylation of XX
with an appropriate alkylhalide in the presence of sodium hydride in DMF
provides XXI. Deprotection of XXI with HCI or TFA in CH.Cl, or THF as
described above yields XXIl.
10 Conventional methods and/or techniques of separation and
purification known to one of ordinary skill in the art can be used to isolate the
compounds of the present invention, as well as the various intermediates
related thereto. Such techniques will be well-known to one of ordinary skill in
the art and may include, for example, all types of chromatography (high
15 pressure liquid chromatography (HPLC), column chromatography using
common adsorbents such as silica gel, and thin-layer chromatography)

H

recrystallization, and differential (i.e., liquid-liquid) extraction techniques.



vari ous nechani sms, such as through hydrolysis in blood. A discussion of 5
the use of prodrugs is provided by T. Hi guchi and W Stella, "Pro-drugs as
Novel DelWoaspotsystens,” Vol . 14 of the A C.S. Synposium Bemite/o2293d in

Bi oreversible Carriers in Drug Design, 8. Edward B. Roche, Amer i can
Pharmaceutical Association and Perganmon Press, 1987. For exanple, if a
conpound of the present invention contains a io carboxylic acid functional

group, a prodrug can conprise an ester forned by the replacenent of the
hydr ogen at om of THRECORMUNGIsRIFhaiPresent invansiosuday badselatedam)hussd |

b
(2 C12) o1 BRPRbBRUTH I, o ARG AAR o DA B AR o, oo oo
al koxycar bo hydimX@' nEhbyterrh sals) réfieesrtBinoegdhic anbd @rgahio Bailts bf &5

| k rbonyl ox having from4_to 7 carbon atonms, 1l-nethyl-1 -
(2l Koxycar bERYPGRINE R DRRPH GVENGAn 5 Thase ek 6an b Rpared I it

| k b I’
(ol Koxy car banuihd 313 Ao ion At Brirbatbiof 2 o9 gl oLy SBoarstll 1 i gy
4- cr ot onol artgasting thgaanmdmlmdyNwmde ,oor-prodtug with e, suitaplel ofg2dd &y | am no( C2 20
(N:Swljik{lcﬁsum i %B'éf i l 8 H@%ﬁﬁy{b%fcar Qg”%épieg%@%zep%”?ol i di no- or
mor phol i nO(Fﬁ%h@é)tﬁderotﬁ‘omlbérHWrobﬁloﬁdé diedid, sufis eob?s?ﬂgfeb' nvent on

contains an al cohol “functional “group, prsogr ug can E forme
repl acerrent nigrte, r&&emiehwlu@gace&abmmmtaaé)eaylatmqjalmrtm pvamd)ate gr oup such

et ) Ml T3 o bhratg dnofals RBls BENEBRI dacyniee RpPStECL.

C6) al koxycah@eymd orop HEEPRIalY, | berzufe istfivhate( %‘sy@éa#o‘fﬁﬁfé"omﬁ’eama'f%&t@l'

C4) al kanoyl Iac | and a-am noacyl, or a-am noaCé a-am noacyl, Wwhere 30
Ao

each a-ani n@a@mteg rsgesma@,ltmmmhtwa@eln@eﬂy@ief g hmtonataar ally o
eyt o 0ooEE AR AR TR LB e B 6 e IR PR tutgiay; L1
hydroxyl grieydrocfilotitie, fuemiratestcittate oL alafe, aneidd botaviestat More ptef@re@mpound of
the pr e1ssentséltgvlﬁgltuldgr@:ltlrantgolr_Prr?glg’[teesan%nD Eli_n:t‘arrlt(?a’te These may include cations
based on the alkali and alkaline earth metals, such as sodium, lithium,
potassium, calcium, magnesium, and the like, as well as non-toxic
ammonium, quaternary ammonium, and amine cations including, but not
limited to, ammonium, tetramethylammonium, tetraethylammonium,
20 methylamine, dimethylamine, trimethylamine, triethylamine, ethylamine, and
the like. See, e.g., Berge, et al., J. Pharm. Sci., 66, 1-19 (1977). .
The term “nitrogen oxide” or “N-oxide” refers to the oxidation of at
least one of the nitrogen atoms in the pyrazine ring. Oxidation of aromatic
nitrogens is well known in the art. Typical oxidizing agents include reagents
25  such as hydrogen peroxide, trifluoroperacetic acid, m-chloroperbenzoic acid
and the like. In general, the oxidation is accomplished in an inert solvent
(e.g., methylene chloride or chloroform). The position of the N-oxidation may
vary depending upon the steric hinderance from substituents on an adjacent
carbon atom. The N-oxide or mixture of N-oxides can be isolated or
30  separated using conventional procedures such as liquid chromatography
and/or selective crystallization.



functional group, a prodrug can be formed by the replacenent of a hydrogen
5 atomin the amne group with a group such as R-carbonyl, RO carbonyl,

NRR - car bwoyB/oodses e R and Rare each independently (Cl-CLOPATKBO2/02¢433-

C7) cycl oal kyl , benzyl, or R-carbonyl i s3A natural a-ani noacyl or natural a-
am noacyl - natural a-am noacyl, -C(OH)C(OQ OY" wherein Yis H (Cl-C6)alkyl

or benzyl, -C(OYo)Yl wherein Yo is (Cl-C4) alkyl and Y1 |s (Ci-Co)alkyl, io
car boxy( Cl- C6) al kyl , am no(C1-C4)al kyl or nmono-N- or di-N N (ClL-

C6) al kyl ami noal k h e tegnypyadrughateans ar;zom@oun@ftha%éﬁH@ns&ﬁme‘#smvqumno N or
di - N, N—(Cl I I | 1-yl.
The conpoun s o%%‘ﬁjﬂ rggg];]FBfrﬁl\?lgn Ngﬁ cﬁ"ﬁl%‘? %@%mﬁf%ﬁé?l&yé&%lp&%l% r al
centers, andaltf hmrate)oesoleatesd)f the ddniﬁcilmhtﬂsé ransfosmation endyoscaur byt is 15

|ntended that all oi sonmeric fornms of the coppounds of the present
| vent on aJaBHS TRSTANAITS GBI B6Puct ML b8 & HERSHEBOT f or m

part. . of st NanGUSBBRbrodHBEIA Broviddy B Hiclion; RE 1Y SRAAL “PiBigilgkan enbr aces

all geonetric an osIt ona | somer exanpl e, é conpo f the
present i nvdNovedDeliveryr Pystamss’ \bold b4 tof hdhArfcl. SOISyemﬁamwm Serieg, ahdtih the cis
20 and tran

the invent ?Bdﬂfevgbﬁ'weta‘f@w?f%@aﬁrtﬁjétpg.bﬁﬁggaéﬁwﬁgf éaéﬁgh%\i é%ﬁgt 8? scope of

posi ti onal Prﬁ?ﬁﬁbéufﬁlﬁlésbe&tﬁ)h%ﬁdtﬂ’&dﬁn%ﬂ Haldsonogy. the pyrinidine and
pyrazine rings are also within the scope of the’ present invention.

Di ast er eoner i ¢ miber @xemplenf b@osmw@t@dhe rmfesan‘temvenmmaurmla‘s a 25

di aster of their si cal chem cal fferen s by
met hOdSq§E| %Omgégwfh‘ﬁgﬁ%% i9PRR ¢ Hrqo(ﬂ;ég &R CONRIPeN 89 € Fﬁr raphy
and/ or fractthe®relacdniehbol thealydesgerFamRih bPIRY &cid Yol WiBRAY

converting the enantionmeric mxture into a diastereoneric mxture by

reaction wi @8 (GmCap@ikpp(Catezlafenenioxymethylyt (alsapexiawy)etnd haviogifran

separ i ng oie & chrnaiERlel TSR iAol bR G BLAGU RO B0 g) ¢ he
i ndi vi dual wwM@lmbamw:&&%thﬁ&aw@ﬁ@mt@@rasaﬂﬁort Qo 1-

correspondi sone of the conpounds of t he pr esent

i re enanti Qners,
i nventi d# nﬁ@ ‘8’@’0&{?@6{ lopnsthyl t‘éV'QQ erﬂ]HstPl'f'f 9@@@” aipawsy I gnetaytilar e
consi dered g5 B@fdarSbnyiGkP ety AL Hrorr3aBtd ORLh HidMmsahe©
(alkoxycarbonyl)aminomethy! having from 3 to 9 carbon atoms, 1-(N-
(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl,
~ 4-crotonolactonyl, gamma-butyrolacton-4-yl, di-N,N-(C4-Cz)alkylamino(Cs-
20 Gg)alkyl (such as B-dimethylaminoethyi), carbamoyl-(C4-Cp)alkyl, N,N-di(C-
Cy)alkylcarbamoyl-(C+-Cy)alkyl and piperidino-, pyrrolidino- or
morpholino(C2-Cs)alkyl.
Similarly, if a compound of the present invention contains an alcohol
functional group, a prodrug can be formed by the replacement of the
25  hydrogen atom of the alcohol group with a group such as (C;-
Ce)alkanoyloxymethyl, 1-((C1-Cg)alkanoyloxy)ethyl, 1-methyl-1-((C-
Ce)alkanoyloxy)ethyl, (C+-Ces)alkoxycarbonyloxymethyl, N-(C-
Ce)alkoxycarbonylaminomethyl, succinoyl, (C4-Cg)alkanoyl, a-amino(C;-
Cs)alkanoyl, arylacyl and a-aminoacyl, or a-aminoacyl-a-aminoacyl, where
30 each a-aminoacyl group is independently selected from the naturally
occurring L-amino acids, P(O)(OH)., -P(O)(O(C4-Cs)alkyl), or glycosyl (the



be separated by use of a chiral HPLC colum. 5 The conpounds of the present
I nvention may exist in unsolvated as well as solvated fornms with .
phar macewpDaalbose@ccept abl e sol vents such as water, ethamolr/IBét293he |i ke,
and it is intended that the invention enbrace both solvated and unsol vat ed
fornms. It is also possible that the conpounds of the present invention may
io exist in different tautomeric forms, and all such forms are embraced
within the scope of the invention. For exanple, all of the tautomeric
forms of theradiegldesaltigrisinetiye earaoval of adwiroxy! gneup of thet hemiacetad dornd or

exanpl e, all t Q- d imne-enam ne forms of the conpounds are
i ncl uded in Pﬁg C?’H?/@ﬂa'%%? 15 The present invention al so enbraces
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fluorine and_chl orine, such as 2H, 3H, 13C, 14C, 15N, 18 , 31P, 32P,
35S, 18F, an@7isyeicalkybdianayl, &R caenybism nalorasi-aaingadyhpena@raarounds of
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their ease of preparation and detectabi urther, subs fion with
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15 intended that all stereocisomeric forms of the compounds of the present
invention as well as mixtures thereof, including racemic mixtures, form part
of the present invention. In addition, the present invention embraces all
geometric and positional isomers. For example, if a compound of the
present invention incorporates a double bond or a fused ring, both the cis-

20 and frans- forms, as well as mixtures, are embraced within the scope of the
invention. Both the single positional isomers and mixture of positional
isomers resulting from the N-oxidation of the pyrimidine and pyrazine riﬁgs
are also within the scope of the present invention.

Diastereomeric mixtures can be separated into their individual

25 diasterecisomers on the basis of their physical chemical differences by
methods well known to those skilled in the art, such as by chromatography
and/or fractional crystallization. Enantiomers can be separated by
converting the enantiomeric mixture into a diastereomeric mixture by
reaction with an appropriate optically active compound (e.g., chiral auxiliary

30 such as a chiral alcohol or Mosher's acid chloride), separating the
diastereoisomers and converting (e.g., hydrolyzing) the individual



Compounds of the present invention are useful 5-HT2 partial agonists 5 or
ant agoni sts (preferably 5-HT2a or 5-HT2. partial agonists or antagonists);
t her ef or ewoanO0tees enbodi ment of the present i nvention i sPaTghexreseut i cal
conposi tion conprising a therapeutically®effective anount of a conpound of
the present invention and a pharnmaceutically acceptabl e excipient, diluent
or carrier. 10 Atypical fornulation is prepared by m xing a conpound of
the present invention and a carrier, diluent or excipient. Suitable

carriers, d|qu$éﬂ't9§l$9mefSethh9|C@Fﬂe§P@m@nﬂ@IUre RABNOMErs. halse, sinelcéthé n t he

o o AR orsU e Y SR B R AR €
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exci pi ent u%@d wi || depend upon the neans and purpose for which the

conpound of h?p&rr@@é' Y $Rve @iCBHali@PLQéiqu‘g“prl ied. Solvents are generally
sel ect edsbased of %dfﬁp&?nd ?ré?&t%v#ﬂfoﬁ%ﬁg%%sﬂr?g S4B At as
mnistered t

safe(GRAS) to bea esol ents are
non-t oxi c aq\(melcaasscﬂmateelrfbsnsmﬂm pﬁ(aramceatleaillyaaﬁbeptm solventsosuch &l vent s

that are sol u Ie r_msci Sui t abl e aqueous, sol vents i ncl ude
wat er, et hail@ "e@ﬂ-.‘j) B’leyléﬁ andﬁUﬁj@?ﬁ?P@H@tdWé@{e@“Pé etj‘[ﬂbraFi’EGélOO
PEG300), et goﬂaglgvgfe@téﬂ@gn§&§ét@gff0rm§'he fornul ations may al so include one
or nore buffers, stabilizing agents, surfactants, wetting agents,

| ubricating agenﬂtss atgaipesdiblertbat thesipenpbiungis2s thg@r&&ﬁntmmonanawes
ant i oxi dant n ent s Ildants roce S|ng col orant s,
sweet engﬁs %'@?ﬁfﬂﬁ beqﬁgg%‘f’&“é’ﬁ QUi A EéH?% @ng%ﬁgmt%dl tives
to provide &b etq@AsHt thRNiASERIcH maeszémtptbe AMHGné | tafomefic f6RRDeHE of the
present invention or pharmaceutical conposition thereof) or aid in the

nmanuf act ur i fBidgzoleHBos AR teludesn the bweotiopi Also, faredAmpienl)ketdd The
formul ati on ve nal di ssal t| on and m xing
pr ocedur es. § B3y eiﬁ‘&ﬁﬁe&ﬁ’ﬁ'gegﬁ'}rﬁgafﬁ% qu.fh LérF]cLsar(e mglu nd of WO

03/ 000666 Prlkehtoz/ 02293 38 the present invention or stabl lized form of

t he conmpound (e. rghl nplex with a cyclodextrin derivative or other known
conpl exation age hge)oregermlgwt@@cpl;;cher@rgma isplapieallyveheledrcontroyndssence of

one or mor esPfne! 18sEXChPL AP wHRRCArk R88htical to those recited herein, but for

the fact that one or more atoms are replaced by an atom having an atomic
mass or mass number different from the atomic mass or mass number
usually found in nature. Examples of isotopes that can be incorporated into

20 compounds of the invention include isotopes of hydrogen, carbon, nitrogen,
oxygen, phosphorus, fluorine and chiorine, such as 2H, °H, °C, #C, **N, 80,
70, ¥'p, #p, g, ®F, and %CI, respectively. |

Certain isotopically-labeled compounds of the present invention (e.g.,

those labeled with °H and *C) are useful in compound and/or substrate

25 tissue distribution assays. Tritiated (i.e., °H) and carbon-14 (i.e., *C)
isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with heavier isotopes such as deuterium
(i.e., ®H) may afford certain therapeutic advantages resulting from greater
metabolic stability (e.g., increased in vivo half-life or reduced dosage

30 requirements) and hence may be preferred in some circumstances.

Isotopically labeled compounds of the present invention can generally be



above. The conpound of the present invention is typically formulated into 5
phar maceuti cal dosage forns to provide an easily controll abl e dosage of the
drug and WO 0gioeses he pati ent an el egant and easily handl ezblraBgrazeesct . The
pharmaceutical conposition (or fornul ati3dn) for application may be
packaged in a variety of ways dependi ng upon the nethod used for

adm ni stering the drug. Generally, an article for distribution includes a

i 0 container having deposited therein the pharmaceutical fornulation in an
appropri ate nrépa{eogw faliowing praceidheessaaalogaes to theserdisgosedinetheki | | ed in
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cont ai ner nﬁabelatlsreag@nﬂfuda riori-igotpicalyogbelag seagémge to prevent indiscreet
access to the 15 contents of the package. In addition, the container has

deposi t ed t her eorf“@MPPYRES Of H’!ﬁpr&é?@@? ﬁnﬂéﬁt'@fhéf%éﬁféhﬁé‘r&fquhél agistBner .
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condi tions, tberedoreoadetteriemizodimeniaf therpresent inf/enidsh kUL phameadarietl t hat

I ncl ude adm ni ster to the anjmal a therapeutically effective anount of a
conpound of G @gﬂ PMPASIBLE dierapeyl ﬁ %ﬁﬁfé‘(ﬁ?@&“m ebarEeaIPouUsH of

conpr i si ng afe é@ecrw.rv@erm% 8pAnRasBRlaly olob BN ER5BEn: BAF 4on, and

a pharmaceutically acceptabl e excCiplent, ent,  or carrier t hod
is particul @argeruseful for treating 5-HT2c receptor-nedi ated 25 di seases,

condi tions, or d| rder Pr ef.er abl conpounds of th resent
i nvent i olﬁ act as &écﬁﬁ%lm"gaﬁ 'épaf%gb% ”{I#'QQ ar%?:r@BPH?ggF{r@ Prigseat
preferably, jhhtiopraRpadardr, Bﬂl@érﬂr&%&ﬂfplérﬁvgmﬂa%fé é’&r"nef?’sS RuBAistdf] agoni st

the 5-HT2c receptor site and as an ant a?onl st at -Hi2a receptor site.
Pref erabl y, exgipientsrpre weadldgiavn ieeitioge sl Iedseﬁs&anmﬁdnciuda materiats di sor der

is selected t 0 i ng. of | oss reduction in
calorie int akﬁﬁr&s %2%‘.9'538&8593‘1 %Xé W%Eeirresr? '%éf‘dé%fﬁd‘feg'ﬁ@ oPOVIEES | ut eal WO
03/ 000666 P‘Ei]dfdﬂﬁl«{d)@rmﬁdroﬁﬁot@lb&ﬁ@t@lﬁ&d@@I&ln IR rRPared), watey RirfePihe
depression, bipolar disorders, psychoses, schi zophrem a, magral ne,

al cohol il§m “k@ba’@@cpadﬁg%lér C@réﬁurcdlltmnégr axeipieanhuped will gepend upomie c
syndrome, el AOF BurgbiEeBt Waid th@%dMbound of the present invention is

being applied. Solvents are generally selected based on solvents
recognized by persons skilled in the art as safe (GRAS) to be administered
to a mammal. In general, safe solvents are non-toxic aqueous solvents such

20  as water and other non-toxic solvents that are soluble or miscible in water.
Suitable aqueous solvents include water, ethanol, propylene glycol, }
polyethylene glycols (e.g., PEG400, PEG300), etc. and mixtures thereof.
The formulations may also include one or more buffers, stabilizing agents,
surfactants, wetting agents, lubricating agents, emulsifiers, suspending

25  agents, preservatives, antioxidants, opaquing agents, glidants, processing
aids, colorants, sweeteners, perfuming agents, flavoring agents and other
known additives to provide an elegant presentation of the drug (i.e., a
compound of the present invention or pharmaceutical composition thereof)
or aid in the manufacturing of the pharmaceutical product (i.e., medicament).

30 The formulations may be prepared using conventional dissolution and
mixing procedures. For example, the bulk drug substance (i.e., compound of



soci al phobia, attention deficit hyperactivity disorder, disruptive
behavior 5 disorders, inpulse control disorders, borderline personality

di sor der ,woob®ewsé ve conpul sive di sorder, chronic fatiguePSyAdo202293 sexua
dysfunction in males (e.g., premature eP%cuIation and erectile difficulty),
sexual dysfunction in fenal es, anorexia nervosa, disorders of sleep (e.g.,
sl eep apnea), autism seizure disorders, epilepsy, nutisn1 spi nal cord
injury, io danage of the central nervous system (e.g., traumm, stroke,

neur odegenetl® PlRSSHit fwenden g staliilizedsiormafdae Wé’lﬂgusdc{ﬁs@a%@ﬁpl@( wjth

encephal i ti osi s),
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notility), aduitableesolvest ipithepresentet ofmneldr woabef te. exdisiontdi degoyibetihe
ntion described herein are useful in

conpounds of 't he pr esent {@

treating or 89P¥Ge ?‘rf‘g’r@p‘PH'Edo @éff?é?mdﬁiﬁ%ﬂ%'sd}’%@ﬁl%@m’t%'ﬂa‘ijﬂ'?'féns or
di sor der f Y/ Gk acl udi ng
the composi 1 anE R o e R o P Ry ERHab bR brthe

manuf act ur e dodg an(drmlgomﬂélﬂtpaﬁfeot an teéegarmamﬂaasnsz rmndleabdaé prodtictlescri bed
herein 20 The co ds of t{) present |n LB r‘sdbe ad nistered to a
patient at dosag F’ rngeRu ?Ra'croé'?fbcég'tlﬁ ”& glien)gor apglig %'OQBBEY 7,000
my  per daYbeBHckég@@rr{@vaﬂ@W éf\bé.'ﬁiaebéWle@ oHQﬂ&rﬂ\ﬁh%th@Hf@POUt 70 kg,
a dosage in the range of from about 0. nmg per kil ogram
body wei ght apginigisrieglthe dsug f ﬁﬁr@mally, HOV&N@IE fosdistribudionabelldesy ai n t he

of the. 'Conf SBMEr RN Aol AR Flo AR A RIm R BT AR o, the.

particul ar appropeiats fdrai. nsumblb@bﬁtaerﬁ@@ @Bvdirndwk & thdde Sk@leRriRithat i on of
dosage ranges and opti mal dosages for a particular patient 1s well wthin

the ability Bfa”ddﬁﬁlugﬁ rﬁﬁtﬁ“ﬁ!ﬁr%@kﬁ boiﬂﬁst(ﬁ@sﬂﬁﬁnﬁmm sachatsnefit of the
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del ayed r el alaséndlodena tatmpergrodasEynH1866 Go BEVanBi#ifA38Bact@suhitlgd f or ms
are al so wel | know}é%o one of ordinary skill in the art. The conpounds of

this i n¥fent FUHERBOIANE PaASKaGR e ﬁﬁd'@eﬁj Beckansmingr bas depagitedriereritaut i cal
agents for [hg) iHatBbEEMeLhe! itdhSeAIRS ORI % label may also

include appropriate warnings.
The present invention further provides methods of treating 5-HT»
receptor-mediated diseases, conditions, or disorders in an animal in need of
20 such treatment that include administering to the animal a therapeutically
effective amount of a compound of the present invention or a pharmaceutical
composition comprising an effective amount of a compound of the preseht
invention and a pharmaceutically acceptable excipient, diluent, or carrier.
The method is particularly useful for treating 5-HT». receptor-mediated
25  diseases, conditions, or disorders. Preferably, the compounds of the present
invention act as a partial agonist at the 5-HTy, receptor site. More
preferably, the compounds of the present invention act as a partial agonist
the 5-HTy; receptor site and as an antagonist at the 5-HT,, receptor site.
Preferably, the 5-HT» receptor-mediated disease, condition, or
30  disorder is selected from the group consisting of weight loss (e.g., reduction

in calorie intake), obesity, bulimia, premenstrual syndrome or late luteal



descri bed herein. Therefore, nethods of treatnent that include 5

adm ni stering conpounds of the present invention in conbination with other
phar macewpDaalomgent s are al so provi ded. Suitabl e phar mac@amiiBéed/o2agent s
that nmay be used in conbination with thé”conpounds of the present

I nvention include anti-obesity agents such as apoli poprotein-B
secretion/mcrosomal triglyceride transfer protein (apo-B/ MIP) inhibi torks
i o MCR-4 agoni sts, choI ecyst oki ni n- A (CCK- A) agoni sts, nonoam ne reupt ake
i nhi bitor sg(%ﬁ YdEeBat emiessien, §§V|P|!$‘eﬂ| Hepassiar; binplar disomteradr ener gi ¢

recept of - 209 BhSsedl BANAAIGHIEInRlSinkS e RnAe ! BFRECH BBLOS parffe! anocyte-
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15 anal ogs, ani n antagoni st s, pase

i nhibitors (59&@. pﬂﬁéece JPB&?@%@F&'?@?&% gﬁt'V'W @sorgler @'?%{P}'Ve 5’:@8%‘@[ ic agents
(such assa hgaggtd érrr]lggfé@'cﬁrﬁr’ol B‘f’s‘é’i&’é’r@péb%rl“eﬂﬁéégﬁgﬁtgto%orwry rom metic

agents, dehydroep| rosterone or an analog t l"'ucocorticoid _
recept or agIhSBSSIye@onmulagGM|lssxrder @hmnmfa‘tzgmepﬁymndrcanéag@m&ht s, urocortin

| tid i sts,
oty nedbatiisindn Fkes is 3 seielge s RudRas Secin STREUN roganer on
Phar rraceut | Gakgal dy&,‘funct-&‘flh%ﬁl\éﬂbs 'émo?é%i'a ReRfdsar df&o@’&?'o@s

G ncinnati, OH), human agouti-rel at ed ot el ns ghrelin fr%cept or
ant agoni sts slearsamﬁaieaetwmce@zme @diso mllgpey, metigms spiagbeorstisjunand 25

neur onedi.n Q her . ant i It nt s, including the
preferrgé ggﬁfaggeeoéf{hp %r#aigpgx%gayg%mé?g a@ %n% ©or will be readil y
appar ent i n neughdeg@indrittyd disbasds 6t mtcoéﬁhﬁecnt/@mmsdmea@@@e@ry skill in
the art. Especially preferred are anti-obesity agents sel ecte fromthe

group consiSCPREAIGE @rmesingitis))s caidievaRckiar dISUABE (op-i Heombesisr i ne,

ent] on oGRS EREE BERRRR (o g S0 R on & WERRHIES fla WRURAG co v e
adni ni st er ediiabete®njsipidtis,andiypb Iediabeiese AdubraingBettss bbpdusds of the
Representative anti-obesity agents for use in_the conbinations,

phar macébit i @ﬁs%r'ﬂi@'ltpﬂcﬁ%%” fd heerin e Useful instreatirtor preveaind&-Miepar ed
receptor-mediated diseases, conditions, or disorders. Consequently, the

compounds of the present invention (including the compositions and
processes used therein) may be used in the manufacture of a medicament
for the therapeutic applications described herein

20 The compounds of the present invention can be administered to a
patient at dosage levels in the range of from about 0.7 mg to about 7,000 mg
per day. For a normal adult human having a body weight of about 70 kg, a
dosage in the range of from about 0.01 mg to about 100 mg per kilogram
body weight is typically sufficient. However, some variability in the general

25 dosage range may be required depending upon the age and weight of the
subject being treated, the intended route of administration, the particular
compound being administered and the like. The determination of dosage
ranges and optimal dosages for a particular patient is well within the ability of
one of ordinary skill in the art having the benefit of the instant disclosure. It

30 is also noted that the compounds of the present invention can be used in

sustained release, controlled release, and delayed release formulations,



5 using nethods known to one of ordinary skill in the art, for exanple,

si butram ne can be prepared as described in U S Pat. No. 4,929, 629;

br omocr i pvored/oemns be prepared as described in U S, Pat. Ne€T/IB)2/B293814 and
3,752,888; and orlistat can be prepared ¥ described in U S. Pat. Nos.
5,274, 143; 5, 420, 305; 5,540,917; and 5, 643,874. Al of the above recited to
U S. patents are incorporated herein by reference. The dosage of the

addi ti onal pharnmaceutical agent (e.g., anti-obesity agent) will also be
general |y depBichdiermagsa alswath&nowh t6 acemfordinanuskithén thehartheal t h of the

i mdof concur r ont PERRmER eI STEs TSR HEY pisii LSS Somubiatt w6 an

the nature obthehphafrhacsutibes ngents fbntreereditent b thalaisagsed/ape@itiGhs an anti -
obesity agent is_in the range of fromabout 0.001 ng to about 100 ng per

ki | ogr am bod{esibgsiharein. nEheratarei mehodseef tergtmepit diasingiuge f r om about 0. 1

nmg to ahout : ' ' Jhe individual per  day.
However , tgoso?r(\iﬁ\llﬂérllegﬁ]{} Icgéﬁﬁjr'lﬂ?kég?gée(Rﬁ%ﬁg?@g%haéﬂﬁ%ﬁgrgbf@m&@ B@GFequi red
20 dependi ngpharoracedicalgrges aveagotprofidetie SuiabRephderatduticgrigshts t he

I nt ended route, of ﬁgem ni tratign, the particular anti-obesity agent being
admi ni st er edNZhPAVHRE PE&E In sprabmatien Wikuinediorapounsisaefehe Amgentand opt i mal
dosages for j | ) i I ) @bility of one of
ordi nary skilﬁl\/@ﬁlddt ﬁglng{eté’fﬁgg?%n{ﬁ%@ggggpﬁtakoq‘ﬁoglﬁgaﬁog@ﬁa% di scl osure. 25
I n anot her esanpelior#nticrosomad trigheseide transéer protein (deo-BATEY netsbiedrs, t he
present jnv | have been found.t.0 eful in the treatnment of sexual
dysf unct %%nwgg%aﬂg%‘gﬁ&?,ﬁw%'ﬁ?%wlf ZCé;%é}.«bﬁg?mlét&nm%nam'amr euRtale em

whi ch can I i f S e bot h
organic asq\é\gﬁgﬁbgg@ggg?%osﬁ%%t?%}gﬁe?’ygﬁ?@gggﬁgggégg'? f%SBS 59@635 I|‘escal ly
caused by 30egepier agonists; abpalmine digeamteGuch ustbramdoipife psesiahatge- Wi t h
hypert ensi on,or , di apetes nelli urs, t%g%rescr' ption nedi cation and/ or by

psychiatric mylawng Jekiad £aHPagIoI, 3 reerMORINgEPNIES on.
Cont ot Soveent e lanane ELISUTRIRFARRINELD0 AE ARy
di srupt $5per@Girgs, ienti lesapior ggontss, alajanindmtaganiste; el inhiditsty @ssh | n t he
clinic, SD (stthrgﬁ{/&ronsgt%tiR,e X odriiéltialg,egnci)rrétcﬁc ngﬁtlse(sﬁgﬁ( légla bombesin
agonist), Neuropeptide-Y antagonists, thyromimetic agents,
dehydroepiandrosterone or an analog thereof, glucocorticoid receptor
agonists or antagonists, orexin receptor antagonists, urocortin binding
20  protein antagonists, glucagon-like peptide-1 receptor agonists, ciliary
neurotrophic factors (such as Axokine™ available from Regeneron
Pharmaceuticals, Inc., Tarrytown, NY and Procter & Gamble Company,
Cincinnati, OH), human agouti-related proteins (AGRP), ghrelin receptor
antagonists, histamine 3 receptor antagonists or reverse agonists, and
25 neuromedin U receptor agonists. Other anti-obesity agents, including the
preferred agents set forth hereinbelow, are well known, or will be readily
apparent in light of the instant disclosure, to one of ordinary skill in the art.
Especially preferred are anti-obesity agents selected from the group
consisting of orlistat, sibutramine, bromocriptine, ephedrine, leptin, and
30  pseudoephedrine. Preferably, compounds of the present invention and



5 dysfunction (FSD) disorders and nal e sexual dysfunction (MSD) disorders
(Mel man et al 1999). FSD is best defined as the difficulty or inability of
a wonan WO oBiotmesat i sfaction in sexual expression. Mle PETABI2/@YSf uncti on
(MBD) is generally associated with erectdll e dysfunction, also known as nal e
erectile dysfunction (MED) (Benet et al 1994 - Male Erectile dysfunction io
assessnent and treatnent options. Conp. Ther. 20: 669-673.). The conpounds
of the invention are particularly beneficial for the prophylaxis and/or
treat ment ofcaakingtionykerapias ae ddministened) in coejunctionivéth exerciseland a
dysfunction J%ﬁ% dinthe female - femal e sexual dysfunction (FSD),

a

e.g. female % busal disorder (FSAD). is It is known that sone

I ndi vi dual s can smépmIschtaiven@itolssstytaddents frsfsenith® Gokldittion¥ED is
defined as: "the inability to achieve and/or maintain a penile erection

for satisfadhrinaseutiedl GaEmpesiirnit and(methodssi dea inventien eaoecpepReet:l  on

| npot ence, v i . val epnce of erectile
dysfunct i%onjh?%@ méjho@?ﬁg@ﬁﬁgggﬁgég% (r?ﬁﬂralhh ”,I hﬂﬁ‘&@%@t r §ﬁ%lm8gehpl ete

i npot ence) isbEPAMINe cambe 4Peparedisydsucsibetidn UGSt PahiNgher 92@es: i n t hose

ol der than 70 (Mel man, A %@ G ngel |, J.C. .(1999). The epi dem ol ogy and

pat hophysi ol S§{NAsiPERe San ke Prgparathas descrited inrBiS Rat1les. 8,752)814mmnd
condition h gL ' | t - - [ life of the
pati ent anda‘%Kg?’sr%gé?m%??&%tf%bzﬁ%?@pedggﬁ%% ndgé%?ﬁblgﬁggg‘g%eggﬁ Sety and

t ensi on whi ch2T4,448; 5@20c30% $5540)94Tidand 8648874, cAll et the NbeVeazitto decades

ago, MED wa rimarily considered to .be a psychol ogical disorder (Benet,
A E. et I ?{gggjg?e%\ééeg}cg&qrp dé?/@l“hﬁ%tr‘?'%ﬁg%essnent and treat ment
options. Conmp. T : Todditiord nl 0L 1t | miority
of patients thergﬁ}esdg%gﬁggplgy@%mg%ghlégﬁg%\édg%%!%gé’x@éé'fégtﬁjpp ?g@{lch
progress hafdesdnvitredso be deterallyfdaépemdehtuporatramisen offfaciorsrirciynting | e

0 TR Lol o R B i e
msel o and VasCalatur e o Cp o e e G, GRS [BHEnaEaE BRI cu of
erecti | @5 dy@hdribeinsirerpiihe effeghtesicattl Ingeneagaleihd dosagelrangeatfagyaritio:
obesity agent is in the range of from about 0.001 mg to about 100 mg per
kilogram body weight of the individual per day, preferably from about 0.1 mg
to about 10 mg per kilogram body weight of the individual per day. However,
some variability in the general dosage range may also be required
20  depending upon the age and weight of the subject being treated, the
intended route of administration, the particular anti-obesity agent being
administered and the like. The determination of dosage ranges and optimal
dosages for a particular patient is also well within the ability of one of
ordinary skill in the art having the benefit of the instant disclosure.
25 In another embodiment of the present invention, the compounds of
the present invention have been found to be useful in the treatment of sexual
dysfunction. Sexual dysfunction (SD) is a significant clinical problem, which
can affect both males and females. The causes of SD may be both organic
as well as psychological. Organic aspects of SD are typically caused by
30 underlying vascular diseases, such as those associated with hypertension or
diabetes mellitus, by prescription medication and/or by psychiatric disease



5 1246-1255). Corpus cavernosal snooth nuscle is also referred to herein as
corporal snmooth muscle or in the plural sense corpus cavernosa. Rel axation
of the cowpuws/oewmeer nosal snooth nuscle | eads to an increa®€d/IBORAIf | ow
into the trabecul ar spaces of the corpus4kavernosa, causing themto expand
agai nst the surrounding tunica and conpress the draining veins. This io
produces a vast elevation in blood pressure which results in an erection
(Naylor, A'M (1998). Endogenous neurotransmitters nediating penile
erection. Brsuch asidepreppi@il: Physioltgical fathersdihaude $eah aerfoonancalankisty t he

til I d y I, hi gh .d i - or di nat ed
cont ol i nvort MyBtBcS S coRaRh: Sol G sepl BPaEfit, Apkistts sdhat he
endocri ne syggteah{ ey distuptb3RFSonAIFERALASHIPERB R HY SIS BBIdoRG} | ON 1S

nodul at ed by _s%/rrpat hetic noradrenergic innervation via activation of
post synapt i cdigireggir bhitheeglinde, D digerdensyhaye bearodivisieddnta female sergalease in

t he endogeno Clys f e Lpus..cavern However, the
process of caRiaTaI RO Serddit &nd R SeXBRES IR QOSE pERITSL
non- adr ener giMeintaaneciolgoeer FSD is(DANQefingd metthe Ffit @S] ONinabiligs 6f are a
nunber of other NANC neurotransmtters found in the penis, other than NO

such as cal AVeBNfodEskesatisiaciioadn sextalRXAressey. Mﬂie@%%&lcdysﬂmqﬁﬁﬂesh i nal
Bdidvi ! SoeE _ : f Ve !
PP axat i on | SO} GBHtaly SrfyiBonfh BredPAXIT AN, el FRHTES b te by

nitric oxi deeregtilehdysturidion) (MERMBendtldEal 094+ M8 E3pctilRelyaiinetishi p bet ween
contraction and rel axation in human d rabbit corpus cavernosum U ol ogy

42: 698-fo4)assessnent ﬁBG_dFﬁat'EnI%f Opp%’éﬁi&%pcmﬁoﬁgl G¥69Bh- nuscl e tone may
aid NO to induce T 83@iHoRRdSof tﬁé‘ﬁv%@fi@ﬁ‘%ﬁﬁé{ﬁkﬂ%?grﬂaer@ﬁ%& arpﬂ)rstﬁéual

arousal in the male, NO'is rel eased r eurone e endot hel i um
and bi nds t goraptiylagisi arat/estreaimentef sguaalyd\efiendtipolindlee (b e lgoaatied in the

PO R AT R TS e N I
monophosphat@SmEYR). ewed %xuﬂvia%dééﬁiéow&%ﬁlm@ds to a rel axation of
the corpus cavernosumdue to a reduction in the i'"ntracellular calcium
concent rigti on ([ d¢hB#nown thad someniowividual aan suffet froogmmale erdctileol ve prot ei n
dysfunction (MED). MED is defined as: “the inability to achieve and/or
maintain a penile erection for satisfactory sexual performance” (NIH
Consensus Development Panel on Impotence, 1993)”
It has been estimated that the prevalence of erectile dysfunction (ED)
20  of all degrees (minimal, moderate and complete impotence) is 52% in men
40 to 70 years old, with higher rates in those older than 70 (Melman,A. &
Gingell, J.C. (1999). The epidemiology and pathophysiology of erectile
dysfunction. J. Urology 161: 5-11). The condition has a significant
negative impact on the quality of life of the patient and their partner, often
25  resulting in increased anxiety and tension which leads to depression and low
self esteem. Whereas two decades ago, MED was primarily considered to
be a psychological disorder (Benet, A.E. et al (1994), Male erectile
dysfunction assessment and treatment options. Comp. Ther. 20: 669-673),
it is now known that for the majority of patients there is an underlying organic
30 cause. As a result, much progress has been made in identifying the
mechanism of normal penile erection and the pathophysiology of MED.



5 kinase G activation (possibly due to activation of Ca 2+ punps and Cat +-
activated K+ channels). The categories of femal e sexual dysfunction (FSD)
are best weofosewss by contrasting themto the phases of noPgaliBéxized3e sexual
response: desire, arousal and orgasm (s¥e S R Leiblum (1998), Definition
and Classification io of Fenmal e Sexual Disorders, Int. J. Inpotence Res.,
10, S104-S106). Desire or libido is the drive for sexual expression. Its
mani f estati ons often include sexual thoughts either when in the conpany of
an interested parPabile ereciioaris adxgarsedynamiotevent whisth is depiendent uporousal

i ncl udes the,v lar response to  sexu stiul ation, an inportant
conponent  of tﬁaﬁ#nﬁ%o@gﬁrﬁ{%ﬁl%w bez 'tonﬂf tﬁ%ﬁof%%@éﬂc’%&m?h

| ubri cati on, melselRaid easAfiatufe ol 8@l F6hig (IbrhBE 'S ES efla/ @©9B).aA review of
sensation/sensitivity and a subjective excitenment response. Ogasm is the

rel ease of sekeghle dusidnglion: naw iRaightaand mareguestionsy dr dodagy 14%nce, FSD

occurs n ) | U Isfactory .response
n any one of 2 eesh It i hosd REHEM P el pASGHRLER S P ERGaem
The Aneri cancdippediisatodth mssale bain the plles sehé€ sofrsRdaveatods Reldhedionnct i on
(FSD) into four classes: FSAD, hypoactive sexual desire disorder (HSDD),

femal e or gasH t@%ﬁ"é%‘l‘%@@?’ﬁ@?',s% hyaysae Igadsnto an insreases! fleod flow
O agnost 1 - anip SRR epace i oQfils GRRIGHS ey finem GRapgRa ' " °

(DSM1V)]. [CR)ainat thefsunesindivg fuoica andissmpress theldraiwirig WSRE) Thier si stently
or recurrently deficien f ant asi es and desire for

sexual athi WPPUCEHE ‘ﬁa&bs%ﬁft‘)ﬁ%}@ﬂ?@égﬁ@ Which sesulissB e TestioRide by t he
e he S, MRS, e kUi DUIROBRBR 505" 23
FSAD - Per si&eetien.oBrréddiolegit 8lndB41431). to attain, or to maintain until
Fesponseof sexali® Eanedninel otk R Sodile RPoTSAE NP BERE i n, or
absence of , @HARE A high degree of co-ordinated control involving the peripheral and
15 central nervous systems, and the endocrine system (Naylor, 1998).
Corporal smooth muscle contraction is modulated by sympathetic
noradrenergic innervation via activation of postsynaptic oy adrenoceptors.
MED may be associated with an increase in the endogenous smooth muscle
tone of the corpus cavernosum. However, the process of corporal smooth
20 muscle relaxation is mediated partly by non-adrenergic, non-cholinergic
(NANC) neurotransmission. There are a number of other NANC
neurotransmitters found in the penis, other than NO, such as calcitonin Qene
related peptide (CGRP) and vasoactive intestinal peptide (VIP). The main
relaxing factor responsible for mediating this relaxation is nitric oxide (NO),
25 which is synthesised from L-arginine by nitric oxide synthase (NOS) (Taub,
H.C. et al (1993). Relationship between contraction and relaxation in human
and rabbit corpus cavernosum. Urology 42: 698-704). ltis thought that
reducing corporal smooth muscle tone may aid NO to induce relaxation of
the corpus cavernosum. During sexual arousal in the male, NO is released
30 from neurones and the endothelium and binds to and activates soluble
guanylate cyclase (sGC) located in the smooth muscle cells and



5 follow ng a normal sexual excitenent phase. Wnen exhibit w de
variability in the type or intensity of stinulation that triggers orgasm
The di agrnweiog/oafeeo FOD shoul d be based on the clinician's jpaagBeeeost hat the
wonman's orgasmic capacity is less than4wul d be reasonable for her age,
sexual experience, and the adequacy of the sexual stinmulation she
receives. 10 Sexual Pain Disorders such as Dyspareunia and Vagi ni snus.
Dysparenuia - Recurrent or persistent genital pain associated wth sexual

i nt er cour se.endstfislivemieadingde anrelavation ipdnisacaliiar dyelio guanesipe 8hasm of t he

muscul ature e i f .t vagin interferes wth sexual
i nt ercourse.rﬁ)é%édbgﬁ%%@é &C@@Eg{&ﬁsg‘eﬂﬁﬁ%ﬁ 'ﬁ&gﬁ% l%?éﬁ f‘}?{%%&?r} gst 0 be
sexual , and th82srpifs ClverevsER iRl totdhidubtion M tHeARtrasbRfar ddltient ype of FSD
can be caused by |owtestosterone |evels, due either to natural menopause

or to surgi é@ncenisalign(ICa” I e nkaeWB Neehaniams Preughs to fnvede prateian (i . e.
wonman wh re- t 2 @i es) as well
as 20 pogt-ﬁ%%aﬁs@oag%wsﬁmgggﬁ??ﬁ%e{\gast!%%n%c %atl néseéﬁgtl ue,

depressi on agtiddted Kihetiarinels)Fact ors having a potential (conscious or

sub- consci ous) chol ogi cal , j npact such as relatjionship difficulties or
religious fact or%teﬁ ioephieaiple sexwal dysingiios (FRLU&vebgshaefinast HSDD i n

femal es. Th j i LStd e i can
Peyehi ai ri ¢ Py ORER0AG thermtg ¥ Bhases oM YAl foRorsBiatTR.AD) s
bei ng: "... asougs@sdsirgasmosee & Briresioium, 18098), Defindioatdral Glagsificatiomi nt ai n

til | et f th | tiyit d te lLubricatjon- 1
Fesponsabor ChESMAe SextiabRBndersTit Jilabatein domdl. Sa04S ek besitet  ess
or interper gpNBidods fthé klé Yor sexual eﬂﬂ}%slﬁbﬁpst%! méﬁﬁé&ﬂﬁ&f&ﬁé‘l o

vasocongestion in the pelvis, 30 vagina ubrication and expansion and
swel | i ng of sexealdhoeghisleitienimheniia tharhempdny tofilebdniceestad pesinenokettedi st r ess

o L eRE LR et B o N B RS TR G Aot o = 2
( hornone r gpkaslestRliafidreraPynddrRR LonpidRRnt bf whigh i§§§ﬁﬁé%rﬁﬂ>r§éﬁnant
concom tant disorders such as depression, cardiovascul ar di'seases,
di abet ed5 an@ndrrgjeasedvaging) lulrisatiers reiongetionmefithamagina and increased

genital sensation/sensitivity and a subjective excitement response. Orgasm

is the release of sexual tension that has culminated during arousal. Hence,

FSD occurs when a womari has an absent, inadequate or unsatisfactory

response in any one or more of these phases, usually desire, arousal or

20 orgasm.

The American Psychiatric Association classifies female sexual
dysfunction (FSD) into four classes: FSAD, hypoactive sexual desire
disorder (HSDD), female orgasmic disorder (FOD), and sexual pain
disorders (e.g. dyspareunia and vaginismus) [see the American Psychiatric

25  Association's Diagnostic and Statistical Manual of Mental Disorders, 4th
Edition (DSM-iV)].

DSM-IV defines the four classes as follows:

HSDD - Persistently or recurrently deficient (or absent) sexual
fantasies and desire for sexual activity. The judgement of deficiency or

30 absence is made by the clinician, taking into account factors that affect
functioning, such as age and the context of the persons life.



5 consequences of FSAD are | ack of engorgenent/swelling, |ack of

| ubrication and | ack of pleasurable genital sensation. The secondary
consequerte9300066-SAD are reduced sexual desire, pain duriPeg/IBoYEeLBoOUr Se
and difficulty in achieving an orgasm %4t has recently been hypot hesi sed
that there is a vascular basis for at |east a proportion of patients with
synptons of FSAD 10 (CGol dstein et al., Int. J. Inpot. Res., 10,

S84-590, 1998) with aninmal data supporting this view (Park et al., Int. J.
| mpot . Res., 9, 27SAR - Resipteniprugcuandt inabdity fooattaineat iongaksip,uniihi ch ar e

ther api oot retpieancl ng SRR ED RlrdRie b BTG s RUAESREPES of uo
types of forefiidexubbexcitenaéntor sublingual 15 nedi cations (Aponor phine,

Phent ol am ne, phosphodi esterase type 5 éPDES) inhibitors, e.g. Sildenafil),
and prost agl andi nF‘nglﬁ?rsdfﬁa'ﬂt Qrlecurpetdelay invrorahgenreoérargasmansur et hral |y

in men and t{Qpd I ' |, -Ba ~ NE ] ds_of, .t.he
pr esent i%nvef%?dl)‘gﬁlga%/gbgaégﬁ)glggé%@éb@e@& h[?\r@%\'/i Prmgé}]ae)@g'ﬁgw]eoyarﬂae@ﬁ%ri ng a
nor mal sexudh the typsabr intsitysE stirmaatidrythat tiggess edygeni Tak di id bpw

| eadi ng to vaginal, itoral and labjal engorgenent. This will result in
i ncreased va@@h&%qqubﬁéﬁsﬁgr?'\/' 8 %P%SHQQ%M%@UH? WerdrBSsed vagi nal
conpl i ance 5T GASRS ' 1l b I t invention
provi des a rqrg %Srﬂfc{) rest\o/?g,msrg?h%@m@ gtger%é{?%%mgg&’n%‘%@e?gggﬁ% ar ousal
response. Byexpenehee ganl the adedquacyial the serazal: stitibatigeshéd adcalvegans consi st

of an internal d external qgroup. The internal. or s are situated within
t he pel \}IBS and %aﬁ:am B&ng?réssu‘:}‘l‘?es hy\%ﬁ’?rﬁénﬁ@%ﬁp%mfﬁ%&and t he

vagi na. The B¢paraialia - W&o of pekhieeht émtallai i i |dgpPhr agm
and bel ow the pelvic arch. 3o Thgy corrprlﬁse at%’%"‘w%ﬁ%%%%?@'*ﬁ%’g@bi a

maj ora and nMigERQUIBRd¥aginismue - Redurient or petsisteatinvbluinégrytspasiubfithef t he

i bul e, i VD 03/000666 PCT/ | B02/ 02293 47
o anos” (o 3 Rl B RLoEP biErhe YRohR R P IR e el R o Levi n

t eaches us fiftatcduesause "... male and fermale genitalia devel op
enbr yol ogi cally fromthe comon tissue anlagen, [that] male and femal e

geni tal 13t ruct ur E&SREPS pregam itawesarhas sgwadittts desiee tonoe bexualTang t he

has no or few sexual thoughts or fantasies. This type of FSD can be caused
by low testosterone levels, due either to natural menopause or to surgical
menopause. Other causes in both pre-menopausal woman (i.e. woman who
are pre-menopausal and who have not have hysterectomies) as well as

20 post-menopausal women include illness, medications, fatigue, depression
and/or anxiety. Factors having a potential (conscious or sub-conscious)
psychological impact such as relationship difficulties or religious factors may
be related to the presence of/development of HSDD in females. The
Diagnostic and Statistical Manual (DSM) [V of the American Psychiatric

25 Association defines Female Sexual Arousal Disorder (FSAD) as being: “... a
persistent or recurrent inability to attain or to maintain until completion of the
sexual activity adequate lubrication-swelling response of sexual excitement.
The disturbance must cause marked distress or interpersonal difficulty. ...”.

The arousal response consists of vasocongestion in the pelvis,

30  vaginal lubrication and expansion and swelling of the external genitalia. The

disturbance causes marked distress and/or interpersonal difficulty.



5 clitoris is the penile honol ogue and the | abi a honol ogues of the scrotal
sac. (Levin, RJ. (1991), Exp. din. Endocrinol., 98, 61-69). In sunmary,
FSAD i s cWwearaonowssé sed by i nadequate genital response to $ETUBI2/02293
stinmulation. The genitalia do not under§o t he engorgenent that
characterises normal sexual arousal. The vaginal walls are poorly io

| ubricated, so that intercourse is painful. Orgasnms may be i npeded.
Arousal disorder can be caused by reduced oestrogen at nenopause or after
chil dbirth and diBABRgslachighlyippayalast sestual aisorger affecdinggse-, \werihandscul ar

conponents such as di abetes and at heroscl erosis. causes result from
t reat ment \Hqsz'"aﬁ'?ﬂf:lﬁqs@gi kR R %?”Qﬁ?f%ﬁ%‘%ﬁ;m@@?-g“ el ective

15 serot onidgsbeﬁ@é@mhidmbehﬁ@pfd(eﬁfc%ré)sggp ﬁ%é@?&@ﬁ&ﬁ,%hmaggagg s. FODis

the persistent or recurrent difticu ay I n or absence o0 taining
or gasm f ol |diséaspss didbietéand sicogeaiitas (W@ Hisordersaitheaprimagl , whi ch causes

personal distress. Sexu I n disorders (includes dyspareynia. and

vagi ni srus)*CAPEAYNHR? ac§‘§ i%fsﬂaﬁwgﬁfﬂgf’f@smﬁ ?W&”W_)éo%%éfé%t}fmleﬁ_ and
sexual act igfid MR plERsurdtie GRARECsdNsaNBA] TR é@&%n&@gﬁébﬁs%%éﬁféé’ef i cation,
endonetriosis, pelvic inflammtory disease, inflammatory bowel disease or
uri nary trdsrABase redgcedseatalidagire.apain fduringdntessmpase andtdiffipulsiont

I nvention Lt onal l ovides a nethod for the.treatoent and/ or
prevent i on%g;ﬂli%rlliggéﬁgagh gish%ﬁ/g ﬁ@y i%‘?”(W@B&h,eﬁ'ﬁ?“E@‘P?ﬁﬁiﬁé% qnal e
erectile dyakooier basis(fyER) lessBa prosatiBRIOF patittswiGPSRAPR/IMS bf EQRDPT esent
I nvention as detail ed hereinbefore. Particularly greferred for the

treat méAt dEolgateineiads it ddmprdr Bes., 19, S84-S90,1998) wi_th animgl data _
S, (5, O OB e B B EL PR SR AL & APBRYIgEY | hocoralng

to a yet fur spect, € preseén 30 provides a
net hod for the tDregtoaniidsaes fartraxtiegePSADN whilchalecursddt ilestiduibnfsrt | on vi a

treatment wi_t h a conbinatjon of a conpound of the present 03/ 000666

PCT/ | B02/ 0SHRCY4874 RUA(IVopreasleqbsivaiondhaianing Bieé pemmonarapatiasy e
oot e SRS, THAR sBRRRLL i pBO AR L SRBBATS,
i nhi bi t15t henedicatorisy(AgomadipRine, Phentolamine, phosphodiesterase type 5
(PDES) inhibitors, e.g. Sildenafil), and prostaglandin (PGE;) that are injected
or administered transurethrally in men and topically to the genitalia in
women.
The compounds of the present invention are advantageous by
20  providing a means for restoring a normal sexual arousal response - namely
increased genital blood flow leading to vaginal, clitoral and labial
engorgement. This will result in increased vaginal lubrication via piasma
transudation, increased vaginal compliance and increased genital sensitivity.
Hence, the present invention provides a means to restore, or potentiate, the
25  normal sexual arousal response.
By female genitalia herein we mean: “The genital organs consist of an
internal and external group. The internal organs are situated within the pelvis
and consist of ovaries, the uterine tubes, uterus and the vagina. The external
organs are superficial to the urogenital diaphragm and below the pelvic arch.
30 They comprise the mons pubis, the labia majora and minora pudendi, the
clitoris, the vestibule, the bulb of the vestibule, and the greater vestibular



5 Men who display an insufficient response or |ack of response to
treatnent with ViagraTM may benefit either fromtherapy based on treatnent
wi th conpword®owhe t he present invention alone or via conbiPEAIB@022Yser apy
based on conpound(s) of the present invention and a cGW PDE5i, such as
for exanple sildenafil. Patients with mld to noderate MED shoul d benefit

I o from conbi ned treat nent based on conpound(s) of the present invention
al one or in conbination with a NEPi, and patjents with severe MED may al so
respond. M glandsfd@eraa’lseﬂ\rmmwe@e@ecmﬁemel 3B Americen Editian).t B.4 heviman

skilled in the art ui dance can be d in. The Journal of Urology,
vol 151, sga Blie? Hﬁﬁh%&QQ%aUSTS I\/ﬁﬁﬁﬂ’fjef% 43‘?868’%3’6\/62?" PRire described in
nor e det ai | ginpnfdibdicam) fromwdhwmqissaéamg@n &szgvﬂaﬂa,an@rwn@@pt er 3 of
the book by I. "Eardley and K Sethia "Erectil unction - Current

| nvest i gat |@enléaﬁértrwatt.ag%aéemargue@ublbesh@@omg%ﬁ@wrmheraﬁéuam ol | ows:

h d I
Gyt unet ord AL Role ey B o o/Bods 8k G e BT AT o Bl ol ol
factors, particeviar RyJ. \(¢ggg)$rﬁxp (y/augﬁaocrﬁmlg 98| 81®8)P PDES inhibitors for
the use in conbination wth a conpound of the present invention for the

treatment of NEDNaEBM@NhG $'%Dt'$1§ha'i§¥0§%’§@ﬂ bm‘@éﬁ?ﬂ%ﬂelgﬁﬂ”@h@SP@ﬁée [§9r azol o

[ 4, 3-d] pyri di B
[ 4, 3-d] pyrlér]rg\ |an§§mg%'§ndl-§%§ gahfanrh%ﬁ%ﬁ" (ﬁé gé Jntéggorgél onal appl i cation
WO 01/ 27112¢hdraetepipeanormal dexdrad hpousali The-vagimaesvalidiaseposdgl i n publ i shed

I nternational application WO 01/27113; the indole-1,4- dio di sclosed in
W95/ 19978 IHRHCtRE. 80 thati IRtescRHEs ‘%P@'@Ms&fgiaﬁmﬁdﬁﬂ' Qﬁé@pieaﬁér nat i onal

appl i cat i ony gf 3é6ﬁr c%% DPESUSIFH FE R R SostVFeR Ml HeridtfdusBor

5-[ 2- et hoxy-b-

pi |[oer :m g;?/ammmuwrprpmgupngmmamn %melbampyhlmaseed,l meascmlarv\l)
03/ 000666 PCT/1B02/ 0229}; 4(% 6 razol Cl/epé ﬂb 7-one I(?e naf i
al so known SRMRORERAIS SHICH a5 aHFes an T{‘ﬁfﬁs $i5: LPPbEFHSSS tirom

H-pyrazol o[ g, &h?HrRWdHTHl@féﬁc'é Hhﬁhlé’(ammes antidepressants e.g, selective
et hoxyphenyl?sul phonyl | - 4- met hyl pi perazine (see EP-A-0463756) :

5-[2-et tﬁoxyse?o(mremmtgk@mm!zltors 1SPRis) prantinypestensiveagents, - 3- et hyl - 2-[ 2-
FOD is the persistent or recurrent difficulty, delay in or absence of
attaining orgasm following sufficient sexual stimulation and arousal, which
causes personal distress.
Sexual pain disorders (includes dyspareunia and vaginismus) are
20  characterised by pain resulting from penetration and sexual activity and may
be caused by medications which reduce lubrication, endometriosis, pelvig
inflammatory disease, inflammatory bowel disease or urinary tract problems.
According to a further aspect, the present invention additionally
provides a method for the treatment and/or prevention of male sexual
25  dysfunction (MSD), in particular male erectile dysfunction (MED) via
treatment with a compound of the present invention as detailed
hereinbefore. Particularly preferred for the treatment of MED as detailed
herein is 6'-(3-Chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl.
According to a yet further aspect, the present invention additionally
30 provides a method for the treatment and/or prevention of male sexual

dysfunction via treatment with a combination of a compound of the present



5 net hoxyet hyl ] -2, 6-di hydr o- 7H pyr azol o[ 4, 3-d] pyri m di n-7-one, al so known
as 1-{6-ethoxy-5-[3-ethyl-6,7-di hydro-2-(2-nethoxyethyl)-7-oxo0-2H

pyr azol o[WO3I3MPgwyé i m di n-5-yl ] -3-pyridyl sul phonyl } - 4- et hylPpirgBe2zaneyse (see
WO 01/27113, Exanple 8); 48

5- (5- Acetyl - 2- but oxy-3-pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6- 1o
di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one (see WD 01/27112, Exanple 132);
(6R, 1 2aR)-2,3,6,7,12, 12a- hexahydro- 2- et hyl - 6- (3, 4- net hyl enedi oxyphenyl)
- pyr azi no[ Hventios as defineiddurainbetdre mshal @l pdmdire cemploGnds suhich andbitf i | )

.e. th d of ol 7 d 95 of bli. 5 int ti I
b i cat 1 ol BeBYGd FDELR Htf A ormEouae BkD R EOARADYD & 577 and
and 2-[ 2- ebbpy FDES- @it ofd BE ik Rompalindd which inhibit the activity of
- sul phonyl ) - phenyl ] -5- et hyl - 7-
propyl - 34 NBRjazo[ 5, 1-f][1, 2, 4] tri azi n-4-one (vardenafil) also known as
1-[[3- . . -
(3. 4-di Pydr o- 5 MW 155, 30 SyHiFSTh eRRISS, 975 GLBPPISR 1. 2-y1)- 4 20

et hoxy phenyrehehémheitty Viagha €t ful Depefiegithee flom therahebasstpen idatrhesxanpl es
20, 19, 337 and 336 of published international application W99/24433);

and phar ma@éithqogeRqunds«d dpe RERSENS Mvestiemaloasror viceemiinagon sherapur t her
aspect thebB&&&@chpQﬁBéi{Ngksgfbg%& fo)‘:e)?;} _ﬁwg@f?&%ﬁa%‘é&MTﬂ%DE@EsB&ﬁa&”‘?“t of

MED conpri sirng enz

3, 4, 5, 6-t eforadxaeipe 2itgriafil’ Phtigyts adinyiid énchosleraieMEDI sholiitebengfitabi ity of
any particular cGQGvP PDE5 inhibitor for use i&)ﬁ?onbi nation with a conpound
of "t he 1Hr e ¥R COMbinedi tigatgAt Baseday cPPoYBE fegrriepealiaveRiiaron of its

potency andisl SGhicBhipindtRinith LIS Hgg paH@ﬁt@%ﬁkgéVelré’WbW@Féﬂ%“at ion of
its toxicity, absorption, netabolism phar macoki netics, etc In
accor dance regponds tMild) anodgrhte amd sendre MEPrveitt bederm$\En68hH G0 te6than

PCT/ 1 B02/ 02293 .. 50 Preferred, cGW PDE5, i nhi bi.tors for erei n have an
TCa0 ot 1 oaked et Hik BORinat camBeiopPa it Jourdal ot ifolihekdso
nanonol ar, 189r£4-cR(GhHABBLY still at |ess than 10 nanormolar. Preferably the

cGW PDE5 inhibitors for use in the pharnmaceutical combinations according
to the1s presenMEDypatienbgroups, weichcarevdesicabed lire mRDESIedqikprfelinicalef er abl y

they have Andrology vol 23,n0.4, p773-782, and chapter 3 of the book by . Eardley
and K. Sethia "Erectile Dysfunction - Current Investigation and Management,
published by Mosby-Wolfe, are as follows: psyhcogenic, endocrinologic,
neurogenic, arteriogenic, drug-induced sexual dysfunction (lactogenic) and
20  sexual dysfunction related to cavernosal factors, particularly venogenic
causes. A
Suitable cGMP PDES inhibitors for the use in combination with a
compound of the present invention for the treatment of MED according to the
present invention include: the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in
25  EP-A-0483756; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published
international application WO 01/27112; the pyrazolo [4,3-d]pyrimidin-7-ones
disclosed in published international application WO 01/271183; the indole-1,4-
diones disclosed in WO95/19978 and the triazin-4-ones disclosed in
published international application W099/24433.
30 More preferred are compounds such as, 5-[2-ethoxy-5-(4-methyl-1-
piperazinylsulphonyl)phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-



a selectivity of PDE5 over PDE3 of greater than 100 nore preferably greater
than 300. More preferably the PDE5 has a selectivity over both PDE3 and
PDE4 of gweasmeostdhran 100, nore preferably greater than 300CTSBOERR9VI tYy
ratios may readily be determned by th# skilled person. 10 1C50 values for
t he PDE3 and PDE4 enzyne may be determ ned using established literature
nmet hodol ogy, see S A Ballard et al, Journal of Uology, 1998, vol. 159,
pages 2164-2171. Preferred herein are NEP inhibitors wherein said NEP is EC
3.4.24. 11 pyragolobt8-dipprimidint Ayonh ésicienaiiatsoNarowmas Bi-f{31(6i7sdibydret ect i ve

nhi bi t or 1 4. 24, ra ctive NEP inhibitor
:s 1’1 Isel ecﬁl'%tﬁchﬁ' -%—Iprqw-%é&pgp%%ﬁﬁ%i&pxﬁﬁﬂﬁ}%@ g’n II\C/:50 of :esls !than
100 M | at Sui t abl
ASon (= otemphatlinagovotnipsammbotay Eraoseameg || 2. S {0l

preferred NEPi &d h%Sf(érethxlpmzamnaﬂrylsa@@ﬁnyl pyidinreyl]-Beethvi-3-te
3 nat |

treatrret | S ribed in
co- pendl g1 ERERIER & SR RBRAaGR 3 R D B8 h o 581, (e
18t h M':lr Ch‘lé{eﬁ&hoﬁSBE{B*eihj/I)G praifhyedroedi(2- methoxyethyl) -7-0x0-2H-
(S)-2-[(1-{[3-(4-chl orophenyl

car banoyl| } BY/@zel %ﬁr@apyﬁ@umm%ylwrmtrmwmh%w&%eﬁwlmpefazsnez@ee WO

phar macuet a salt such as the sodiumsalt thereof as

det ai | ed bWﬁlexs ?Qg@g)%)éFPCT/ | BO2/ 00807. Details for the synthesis of
this conpound 5+(5 Adfeiylsmmmys&-lpyndmgl)fﬁ ethydéehiethylk&aEmﬁ@inj/Imm-al Section

her ei nafter Acc 0 rther,aspect se Lnyention provides a
30 conmpbsi HiYArG- gHjFPW%Z 'P&gﬁrfﬂﬂw"ﬁld"ﬁ%%% F‘Psﬁ&é 6‘911/?31%% d# fzyl oxy)
}A(S))og/ ??(1)6??3)DCT/|802/ 02293 51 3, 4,5, 6-tetrahydro-2H[1, 2' ] bi pyrazi nyl and
chl or ophenyl ) pr (653,11 PaB)2a816y1, ] 2 yiCacigpahy dto-Benetly]-643#t hoxybut anoi ¢ aci d.

o L0 e en R DR LU B I 4 MO B s, o
Tﬁ\r/mellnte| zﬁxgté’;]etrﬁgé{agnctéotﬁe(c%ﬁﬂ)oun%%foéﬁmﬁﬁle&cmm 98 of pEBRsHedof the pr esent
15 international application WO95/19978, as well as the compound of examples
1, 3,7 and 8; and
2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phenyl]-5-methyl-7-
propyl-3H-imidazo[5,1-f][1,2,4]triazin-4-one (vardenafil) also known as 1-[[3-
(3,4-dihydro-5-methyl-4-oxo-7-propylimidazo[5, 1-f]-as-triazin-2-yl)-4-
20 ethoxyphenyljsulphonyi]-4-ethylpiperazine (i.e. the compound of examples
20, 19, 337 and 336 of published international application W099/24433);
and pharmaceutically acceptable salts thereof. ’
According to a further aspect the present invention provides a
composition for the treatment of MED comprising 6'-(3-Chloro-benzyloxy)-
25  3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl and sildenafil.
The suitability of any particular cGMP PDES5 inhibitor for use in
combination with a compound of the present invention can be readily
determined by evaluation of its potency and selectivity using literature
methods followed by evaluation of its toxicity, absorption, metabolism,

30 pharmacokinetics, etc in accordance with standard pharmaceutical practice.



provi ded use of a conpound of the present invention and one or nore
additional active agents for the treatnent of fermal e sexual dysfunction
(FSD). 10owBrgferabl y, the one or nore additional active a®@EmIBOY/@LEW e
selected fromthe group consisting of 501) estrogen receptor nodul ators
and/ or estrogen agoni sts and/or estrogen antagonists; 2) testosterone
repl acenent agent and/or testosternone (Tostrelle) 15 and/or

di hydr ot est ost erone and/ or dehydroepi andr ost erone (DHEA) and/or a

t est ost erone i mirefarreBGRR PR inhistoropeusariteraimdnaseyan 1Ge st dassne or

medr oxypr ogest ne acetate S, a_conbi nat or ,estrogen and
net hyl tes?’&%’? Sbgﬁ'@nﬁmm@ r@pﬁ%@(&%@%t E'ﬁé?érﬁﬁ%@é)ﬁhowfw e or nore
doparmi nerglp(ﬁe@@&flp%tu||§i|éé@ﬁhaﬁ 10 dPholan PRYefdbikiHASRMFIPDEYS | nhi bitor;
6) one or nore of” a nelanocortin receptor agonist” or nodul ator or

mel anocor t ﬂmhlbmfarf@ét@ew) thenghaymansuiicalfcommbingionmacrardingdadodept i dase)

o) one o mErBIm el e dvelob e o PRa RS PGl bBY ARt o1 abil v,
said FSD I%é@é@ti\myaﬂms@w@umwmgrémér {HaBAD0 mofé pestariiy graatersai d FSD
Is femal e orgasm c di sorder (FOD). In a further 30 alternative, said FSD is

hypoact i ve tRaxgap. ddererpy efﬁrébb’dbﬁ RMsDhgs a selgetivity oxer HipBBESENd
PCT/ 1 B02/ 0 4 o?ﬁrJeHéF ﬁl]eér a%%%r%rg%rgégrggﬁgépt 6exual pai n di sorder,

preferably Sihra or rogen receptor

nmodul at ors and/ Gel@@ttvftggaﬁo@gtay rehaglily bodietarnansd @gehe 3hilleg@ersdrs, i nclude
ral oxi fene or | asof oxifene

phenyl 18- [ ACgValyes B?H"HPrFqEélanét%@')enEWé‘ﬁWfty begleiennipgd usiiEdr onapht hal en
e oy oo SSRATTPO SRAERIE HGREASRLTFLE S ERyhEEedl (poEPOLOBIAS), bel o)
1998, vol. 159, pages 2164-2171.
Preferred herein are NEP inhibitors wherein said NEP is EC 3.4.24.11
and more preferably wherein said NEP inhibitor is a selective inhibitor for EC
15 3.4.24.11, more preferably a selective NEP inhibitor is a selective inhibitor
for EC 3.4.24.11, which has an ICx; of less than 100nM (e.g. ompatrilat,
candoxatril, candoxatrilat, sampatrilat). Suitable NEP inhibitor compounds
are described in EP-A-1097719.
Particularly preferred NEPi compounds for as auxiliary agents for use
20 in the treatment of MED according to the present invention are those
described in co-pending International Patent Application PCT/1B02/00807
filed on the 18th March 2002.
Especially preferred is (S)-2-[(1-{[3-(4-chlcrophenyl)propyl]-
carbamoyl}cyclo-pentyl)methyl]-4-methoxybutanoic acid or a
25  pharmacuetically acceptable salt such as the sodium salt thereof as detailed
at Example 22 in PCT/IB02/00807. Details for the synthesis of this
compound and the sodium salt are provided in the Experimental Section
hereinafter.
According to a further aspect the present invention provides a
30 composition for the treatment of MED comprising 6'-(3-Chloro-benzyloxy)-



10 Ho Compound (a) An exanple of a testosterone replacenent agent is
dehydr oandr ost endi one. 15 Exanpl es of hornone replacenent therapy agent

i ncl ude Pwematbdasp6 Cenestin, Qestrofem nal, Equin, Estrac@®CTHBOY@R®EM

El leste Solo, Estring, Eastraderm|TS! Eastraderm Matrix, Dernestril,
Prenphase, Preenpro, Prenpak, Prem que, Estratest, Estratest HS, and

Ti bol one. Exanpl es of dopam nergi c agents include aponorphine or a
selective 20 D2, D3 or D2/ D3agoni st such as, pram pexole and ropirinol (as

cl ai ned i n3,4H6alerabgdio-2H b 2bipyrazinyiane®)-PNUIEB66 (as di scl osed in WO
0040226) . | f NP tid i i bi i | yde .NPY1 NPY5
Cahi b t by <SP ERy by e R ARE b Santla kRl A M AGioRpg or < ou

(i ncl udi ng NPY Xgcarashd\dYyefa fdnm@r@ggé&df%@peésérﬂ%ﬁ/édﬁan,&{é@@rﬂ nmore WO
03/ 000666 PCT/1B02/ 02293 " 53 preferably | ess than 50hM Sui tabl e NPY, and

i n parti cuPEVidgovase phawonmoundaiibe pissend invendionfobive treatmenhol 097718.

Exanples o I r el C r agoni st or nodul ator or nelanocortin
enhancesrS ifr?c Jggseﬁtgﬁgﬁ%%fgﬁcth% -’14, PT-141 or conpounds 5 disclosed in

WO- 09964002, WOABEOrdify fh avihePasset of t 3enPBhtion WReADRS58361, WO 001
14879, WO- 001, 13112 or WD 09954358. Suitable NEP inhibitors are as
descri bed REvidashusr el a caaRQuRdRf the psesant inventigs @ik one aemeresent

i nvention i . EL0 t f risin

6 (5 oo orAbAE sl RIFRS I8 weBimb Aol ARITES A yRICRARP | B 19
(S)-2-[(1-(ASD).4-

chl or ophenyl r I rbamoyl } cycl o- pent.yl ) met hyl ] - 4- net hoxybut anoi ¢ aci d.
Pr ef er t&d )IQD)Epi ﬁ%ﬁh ’stﬁﬁr%\efmyé“afqﬁ%%ﬂ@gn%,aclﬂygﬁ?geﬁt%lﬁ}aéei% GR4 or,

r ef er abl kidhihpi~g-or and nore preferably a PDE5 inhibitor (as
gescri bedyﬁgﬁgﬁﬁa rgvg;é:én?ril%g?ep?ﬁ'ef erably sil genafi | . )1/5 According to a (

further aspech), esthegen eeceptor modulaiars apdboriatbrogan agomisis andan f or t he
treat ment of Fsg)st(rzgg r(iarsl{.arg];%n?slts';- ( 3- Chl or o- benzyl oxy) -

2) testosterone replacement agent and/or testosternone (Tostrelle)

15 and/or dihydrotestosterone and/or dehydroepiandrosterone (DHEA)
and/or a testosterone implant;

3) estrogen, estrogen and medroxyprogesterone or
medroxyprogesterone acetate (MPA) (as a combination), or estrogen
and methyl testosterone hormone replacement therapy agent;

20 4) one or more dopaminergic agents;

5) one or more of an NPY (neuropeptide Y) inhibitor;

6) one or more of a melanocortin receptor agonist or modulator or
melanocortin enhancer;

7) one or more of an NEP (neutral endopeptidase) inhibitor;

25 8) one or more of a PDE (phosphodiesterase) inhibitor; and

9) one or more of a bombesin receptor antagonist or modulator.

Preferably, said FSD is female sexual arousal disorder (FSAD).
Alternatively, said FSD is female orgasmic disorder (FOD). In a further
30 alternative, said FSD is hypoactive sexual desire disorder (HSDD). Inyet a



3,4,5,6-tetrahydro-2H[1, 2' | bi pyrazinyl and sildenafil. Preferred exanples
of one or nore of bonbesin receptor antagonists or nodul ators would be
ant agoni swe 0a1000suelul at ors for BB1l, including those 20 de®Cmiibexd229s

PCT/ GBOL/ 05018 (filed 14 Novenber 2001)52and PCT/ GBOQO' 04380 (filed 17
Novenber 2000). Also preferred are bonbesin BB2, BB3, or BB4 receptor

ant agoni sts. Preferred bonbesin receptor antagonists are also nentioned as
"auxiliary agents" in PCT/1B01/ 02399 (filed 10 Decenber 2001). 25 It

shoul d be futthedattématisef sAitl AS[3is atepoalgidin disbadet, prefaedblyact i ve agent s”
can be foupd in PCT/1B01/.02399 (filed 10 Decenber 2001) - and are

descri bed F¥SPAHERNE Ay %B@m%‘s‘ therein. In accordance with yet another
aspect of the pegs@pled dhestdgen reeéhier mduuidides A8G/BPESIrogaRaLshistsTRY be
used in addition to a conpound of the 30 present invention, Such 5-HT2c
receptor a@fdosestrogen agiagopiats,dnelugderaloxiienear lasefoxifepse(-irisch-osed in

54 (2000) P @Rl TR el F B AR Bae e e
1687 and #iopdhe phadmapegcalig&eeptabld §@l?63therébfl{gsmpfouhh€(aﬁbélum,_ (2001),
26(4):383-393 (see especially Figure 2 on@p&ge 385). For the avoi dance of

doubt , t hethgfepatiionsauniplits detziled i Ve @ %or at ed herein by reference
5intheir entireties. Preferably, said 5-HT2c receptor agonists are

sel ective 5-HT2C receptor agonists. Receptor binding data or binding
selectivity data may not always correlate with or reflect functional data
or functional selectivity data. For 10 exa N.a conpound may be a 5-HT2c
recept or agoni st when bi ndi ng assays are angﬁggég, but functionally the
conpound may have the sane potency at_ oTher 5= receptors. Thus, the term
"sel ective" as used herein in relation to the present invention with

respect to nmethods of treatnent for _seyual dysfunction neans "functionally
@ aspect, the present invention

sel ective". 15 Thus, according to a
additionally provides the use of 5- 2 recltor agoni sts, preferably
Compound (a)

sel ective 5-HT2,

10 HO

An example of a testosterone replacement agent is
dehydroandrostendione.

15 Examples of hormone replacement therapy agent include Premarin,
Cenestin, Oestrofeminal, Equin, Estrace, Estrofem, Elleste Solo, Estring,'
Eastraderm TTS, Eastraderm Matrix, Dermestril, Premphase, Preempro,
Prempak, Premique, Estratest, Estratest HS, and Tibolone.

Examples of dopaminergic agents include apomorphine or a selective

20 D2, D3 or D2/Dsagonist such as, pramipexole and ropirinol (as claimed in
WO-0023056),L-Dopa or carbidopa, PNU95666 (as disclosed in WO-
0040226).

Examples of NPY (neuropeptide Y) inhibitors include NPY1 or NPY5
inhibitors, preferably NPY1 inhibitor. Preferably, said NPY inhibitors

25 (including NPY Y1 and NPY Y5) having an IC50 of less than 100nM, more



receptor agonists, for the treatnment of FSD, preferably FSAD, FOD, HSDD or
a sexual pain disorder (such as Dyspareunia or Vaginisnmus). According to

t he net howle oefodshe i nventi on, a conpound of the present POTiIRe2022930n or a
conmbi nati on of a conpound of the presefdt invention and at |east one
addi ti onal pharmaceutical agent is admnistered to a subject in need of
such treatnent, preferably in the formof a pharmaceutical conposition. In
the conbi nation aspect of the invention, the conpound of the present

i nvent i on RIAtErablyless thasm@Onvih Suiighia MEYe @nddalpasii@ar NEYJ. mhlbﬁ@r - 25

obesity ageiy; %?‘cfsr I stered either separately or in
t he phar mateutT Ca ggﬁgiggg?ﬁ/%anmggﬁ 'L?qggzqu%ot h. It is generally preferred

that such adm nEgamplesaf ometaridcortidomeeptor adonidtorsndgwatorioei ng treated is
unable to svval low, or oral adm nistration | % ot herwi se inpaired or

undesi r abl 8¢ %@Feﬁtnewnar&erm%mmmo anh M Tsi 4.7 o IRy CPBPURSISopr i at e.
30 ACC%rd'c?Q?Ith& ﬂ?V\f@tdé@@ﬁO@%W@Obgygﬁf’%),qmo—wg%%‘%%er pﬂ@*d@ﬂ) f a

conpound o e present 1 nvention an east one armaceutical WO
03/ 000666 WCRODBBEBEL2®)-06%148/ENtWEr-60 titlri 18 ot W@ @9864858er, such

adm ni stration ca e tial i t , | t th th
si mul ;taneoufs ﬁw&ﬁ%&fﬁﬁgu’gﬁwﬁaﬁfg aﬁldéggpgégi%b%ﬁ?gg‘&gﬂ:nm al ©
adm ni strati On’A@c&Bﬁ?)tBanréjflﬁfhetrfé% eétewbrés@ﬁemvbﬂﬂoﬁ@%m@s aaddi tional

phar maceuti cal agent be adm n stere In any order. It is 5 generally
pr ef er r ed edmpositien ferdhenreatmant ohFSB earaprising 6-§3- @i\bﬁ@rbﬂﬁzquxv)af erred

bresents | i P ANABR EhaI O Py A TR T HiGent. are” adm nist ered
sequenti al én{ordplh@nWﬁﬂdplyﬁémtahwyl}@ifcl@a}fémﬁﬁﬁemsu Wnié!ﬁomarmic Byiadi f f erent

met hods. io Accord e_invention, onmpound of the

present i nventi?r@fer@@d &DJointibitars drclede a R Bnd, 6f710Iﬁ§ lﬁhlbg@ht i nvention

~Conbi nat {5 8T APEPay ATy HPRRCHY bR aPoRnb kR EFS I bonEtLr  cal ©

conposi t i afesofibedtérsigphpove), pesa puadratly ishigemefisent i nvention or a 15
combi nation can be administered to a patient separately qr together in any

conventSi onal orAfcording g a further aseeshlthe peasent Bpvention Pgevideaap! e,
| ntravenoug;mnosition for the treatment of FSD comprising 6'-(3-Chloro-benzyloxy)-

3,4,5,6-tetrahydro-2H-[1,2"bipyrazinyl and sildenafil.
Preferred examples of one or more of bombesin receptor antagonists
or modulators would be antagonists or modulators for BB+, including those

20 described in PCT/GB01/05018 (filed 14 November 2001) and
PCT/GB00/04380 (filed 17 November 2000). Also preferred are bombesin
BB., BBs, or BB, receptor antagonists. Preferred bombesin receptor |
antagonists are also mentioned as “auxiliary agents” in PCT/IB01/02399
(filed 10 December 2001).

25 It should be noted that a full list of possible “additional active agents”
can be found in PCT/IB01/02399 (filed 10 December 2001) — and are
described as “auxiliary agents” therein.

In accordance with yet another aspect of the present invention, other
5-HT,. receptor agonists may be used in addition to a compound of the

30 presentinvention. Such 5-HTy receptor agonists include, but are not limited
to, those disclosed in Chaki and Nakazato - Expert Opin. Ther. Patents



I ntramuscul ar, or subcutaneous) intracisternal, intravaginal,

I ntraperitoneal, intravesical, local (for exanple, powder, ointnment or
drop), orwbuweoaless or nasal, dosage form 20 Conpositi onsPSHiIBedn2e93f or
parenteral injection generally includé4 pharnaceutically acceptable sterile
aqueous or nonaqueous sol utions, dispersions, suspensions, or enulsions,
and sterile powders for reconstitution into sterile injectable solutions or
di spersions. Exanples of suitable aqueous and nonaqueous carriers,

di |l uents, (200v&Mtig] 1m 6¥ANBeRdsee BSpeciallyu8ectiant 819, — &Hianoh pagel1p87s

&"L?ﬁ?ei”m%& Eire 75 baur 168Rh of 145a : olids ot Be mtlie BB I ht anr e
organic esw(u 389 BV PG Rt dipeclli§ Higure™ BRYagh! 3851 %rwap&daﬁé,é Bt ai ned,
REEREERS

for exanple, Dby the use of 'a coatihg such as lecithin, by the maintenance
of the reqﬂmulﬁdtmmfor@henmrm publidagiona e mcom@gtadslner@m bwrefersnce30 t he
use of surfﬁﬁt ant V\D 03/ 000666 PCT/|1B02/02293 56 These conpositions may
al so contaf ﬁﬁje EHeS- such as preserving, wetting, emulsifying, and

di spersi ng agenpfefeRdihy eid SIHPY, retsitepaganmstarecda@ivemHTON of the
conpositions can be accorrpl i shed wi th various antibacterial and anti f ungal

agents, folecepiansigonigisr abens, chi orobutanol, 5 phenol, sorbic acid, and

the like. It ma for

exanpl e, sugar sﬁeé%’%t gﬁmﬁ&gbé% $reb|E§mlg w&gy%’%&%ﬁ* &ge%%%%zor ption of

i nj ect abl ecgrieinipwiN or ¢aflect fumaBnal dam @ﬁnnbt&)ﬁﬂl@ewmhvﬂbdam‘a Fot the use of
agents capabl e of del aying absorption, for exanple, alumnum nonostearate

and gel0at | PXamplesg| GaMpRRIT LY fend Srig T2cgPGEP R FORNSE MAENGHNIRE | ude
capsul es, Q%}/@tasre an% & But @tlQﬁQBH]h%SC r&ﬁﬁbnﬁ’{b‘:ﬁ\a?q{a‘vg JHQ%@ forms,

corrpoundo pres |nve 'on 0 lon“is adm xed with at
| east one poienty ad:oﬂ*tem&HSF rpbapms:eﬂihusatheemn ﬁs@ed:tn(edrasamadl lerinsuch as
sodiumcitrate or %cal Ci umér[?hosp at % il er or e tenﬁars (e.g

starches, Nge{aliop toiBe presesy VaRioR; wigh re resg 9 meingds olirea Ue) ; (b)
bi nder's (e sékug| dgéruheﬁm%éaﬂsomdﬂbﬂéﬁy sdlgtpgt es, gelatin

pol yvi nyl pyrro one, sucrose acacl a and the Ii ke) (c) hunmectants (e.g.,
glycerm and th&huskagcordidy to another aspect, the present invention additionally
provides the use of 5-HTy receptor agonists, preferably selective 5-HTz.
receptor agonists, for the treatment of FSD, preferably FSAD, FOD, HSDD
or a sexual pain disorder (such as Dyspareunia or Vaginismus).
According to the methods of the invention, a compound of the present
20 invention or a combination of a compound of the present invention and at
least one additional pharmaceutical agent is administered to a subject in
need of such treatment, preferably in the form of a pharmaceutical |
composition. In the combination aspect of the invention, the compound of
the present invention and at least one other pharmaceutical agent (e.g., anti-
25  obesity agent described above) may be administered either separately or in
the pharmaceutical composition comprising both. It is generally preferred
that such administration be oral. However, if the subject being treated is
unable to swallow, or oral administration is otherwise impaired or
undesirable, parenteral or transdermal administration may be appropriate.
30 According to the methods of the invention, when a combination of a

compound of the present invention and at least one other pharmaceutical



di sintegrating agents (e.g., agar-agar, calciumcarbonate, potato or
tapioca starch, alginic acid, certain conplex silicates, sodium carbonate
and the 280loBkedsps (e) solution retarders (e.g., paraffin &ou/iBéx2eeke); (f)
absorption accelerators (e.g., quat er¥¥ary anmoni um conpounds and t he
like); (g) wetting agents (e.g., cetyl alcohol, glycerol nonostearate and
the like); (h) adsorbents (e.g., kaolin, bentonite and the |ike); and/or
(i) lubricants (e.g., talc, calciumstearate, nagnesium stearate, solid
pol yet hyl eager@le;realdmmﬁ@md&bgﬁ’therasuyfh aduiiistraticmean e sequential im t he case

of capsul e and tablets f

agent s. 8 %(?H‘BB@ ’E?C{H? tr%? % 386'?%/?%%69@%@2’:%¥§5g§5%ﬁ“ Ingr s in
soft  or hﬁbﬂséqdén@iél Q@hﬁﬁétfht@ﬂf)éldoﬁﬁ)dmw& 158! p FosBNE InVb TGS aRg theact ose or

m |k sugar, as wel hi ecul ar wei ght pol yethyl ene glycols, and the

li ke. 30 sadduﬂon@ﬁ@éma@eutmaéagﬁmaean%a@w'sf@rec{;@e@wer gsultés, and

aranul e BRP BB SRRLE U n B SR ¥l P BRI RS,
They nay at® soefbahiniswaidr vé oeal 2persimultansbusc aWheh socdmpaindsofche
conposi tion that they rel ease the conpound of  the resent I nvent i on and/ or

the additi Qmenbtﬁ\é{ﬁ and ¢he addidanaliphagmaeeulical acepiAie AdniRigiRieds of
embeddi ng gg@@éﬁ )A%? atd?r%lsﬁ'ﬁﬁor?‘af Us&tcan Be%yplﬁe HRId & W@ﬁé%‘h@es and

waxes. The n cro- encapsul ate form appropri at e,
w th one omegmods.of the above mentioned excipients. Liquid dosage forns

for oral admnlstratlon | clu Ceutl | 1 t I
sol uti éhs, suspéRSPHEHY §%‘gﬂ°’ & Xve '%PngtCSaccep acgﬁﬁ? %p%?z'ltggfmound

of the pregeph dbﬁ 'étéd?ﬂbiﬂ'éltléﬁ‘%f swgﬁga}dooa théfﬁeséﬁtqm&t@awaf orm may

contain inert s commonl in the art, such as water or other
sol vent s, mﬁshbnelazidﬁg)rmyphasnamﬂteahagemtl(eefgrredsioﬂ'\@reln@Saanle et hyl

al cohol , 0 b th I

2l conol | bFyPPBERSAR BrerBl Fb gRnRo e Teh el i Eosulifl s

di et hyl fo'bBﬁ'lEo@ﬁlonO'A&dr&ngly, a%rﬁéﬁlﬁﬁﬁ@f tﬂle'pregémuwbmtonocbﬂa corn ger m
oil, olive or'l, castor oil; 'sesane seed oil and the |ike), glycerol,

t et r ahysr obon'fhlmqtlon @arcbh@ﬁmlpﬁtejéd g Reratiogt geparaieln ar fegatheripianyest er s of

sorbitan, or m res q
2onven lona oral, rectal, transdermal, parenteral, (for example, intravenous,

intramuscular, or subcutaneous) intracisternal, intravaginal, intraperitoneal,
intravesical, local (for example, powder, ointment or drop), or buccal, or
nasal, dosage form.

20 Compositions suitable for parenteral injection generally include
pharmaceutically acceptable sterile agueous or nonaqueous solutions,
dispersions, suspensions, or emulsions, and sterile powders for
reconstitution into sterile injectable solutions or dispersions. Examples of
suitable aqueous and nonaqueous carriers, diluents, solvents, or vehicles

25 include water, ethanol, polyols (propylene glycol, polyethylene glycol,
glycerol, and the like), suitable mixtures thereof, vegetable oils (such as olive
oil) and injectable organic esters such as ethyl oleate. Proper fluidity can be
maintained, for example, by the use of a coating such as lecithin, by the
maintenance of the required particle size in the case of dispersions, and by

30 the use of surfactants.



t hese substances, and the |ike. Besides such inert diluents, the
conposition can al so include 20 adjuvants, such as wetting agents,

enul si f yiwg oaebesuspendi ng agents, sweetening, flavoringpPCandozpeed3unm ng
agents. Suspensions, in addition to tHé conmpound of the present invention
or the conbination, may further conprise suspendi ng agents, e.g.,

et hoxyl ated isostearyl alcohols, polyoxyethylene sorbitol and sorbitan
esters, 25 mcrocrystalline cellulose, alum num netahydroxi de, bentonite,
agar-agar, andlhessgearaposifions meyxalseo esniain abpyansudstheas pegsearidgt he | i ke.

Conposi ti hj tal i nal . adm ni. strati or, f er abl : '
supposi t orWedNTATEAFIVG, BRCTHRRRIPIG 3PTH x PHSAETITRPPUPRRRRT pr esent

| nvent i on gy AmARRNNG the RoMddaitRiistca 5o BEEbrhpRidHeRt Wil vansuPi ent s or
carriers, 30 such as cocoa butter, polyethylene glycol or a suppository
wax whi ch antibastdriad aad antitingal pgeotsyfereaaengie uparabens) ¢hjaiabuandlody

tenperature an 03/ 000666, PCT/ 1 BD2/ 02293, 58 t herefare .t .in the

rect umor @%@ﬂaﬁv&g\ﬁq@ ?rﬁgp’_@g&er SPE?% aopﬁedaeggpﬁ[?eto 'EB‘Hggﬁ%%Pt‘@). Dosage
forms for Aqitsaor adainple tsughi<)Bodfurk BRICFABPaHA Hse Ate.t PROloRgESENt | nventi on
and conbi nati ons of the conpounds of the present 5 invention with

ant i - obesi alisaipion of injgctalaphas@aseutical gompossigmerean ke begught ahgui nhal ant s.

accept abi L fo S oG Roe R BLlr iAfig abs it rtyaMigE RERIIAS )

may be reqwbhesteatbtair gélatif.or mul ati ons, eye ointnents, powders, and
solutions are also intended to be included within the scope of 10 the
presentd i nvent i 90lid dpsageifaras feg o cdgriaishatior Nigludcanees.daklets,
formul atio S . : n "nf%

adm ni strati o%&%f gﬁﬁ@%%@r%%’u#élggéﬁlgoqcﬁéopr%s@xﬁ%i ﬁ\?ean [ o@da%%gﬁ%onbi nati ons
of the conpessdsinoéntidreopaesenriiination/isrddroiredivtith airfeastodresineyt agents can be

conpound U PBap BEEATaNERL BB (BRBITE PU 6P SOHUBABRIRGTof t ho
present i nYeRiciAR pAoEPhAR GBI HifME DriokictiNé (4.9., starches, lactose,
15  sucrose, mannitol, silicic acid and the like); (b) binders (e.g.,
carboxymethylicellulose, alginates, gelatin, polyvinyipyrrolidone, sucrose,
acacia and the like); (c) humectants (e.g., glycerol and the like); (d)
disintegrating agents (e.g., agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain complex silicates, sodium carbonate and the
20 like); (e) solution retarders (e.g., paraffin and the like); (f) absorption
accelerators (e.g., quaternary ammonium compounds and the like); (g)
wetting agents (e.g., cetyl alcohol, glycerol monostearate and the like); (h)
adsorbents (e.g., kaolin, bentonite and the like); and/or (i) lubricants (e.g.,
talc, calcium stearate, magnesium stearate, solid polyethylene glycols,
25 sodium lauryl suifate and the like). In the case of capsules and tablets, the
dosage forms may also comprise buffering agents.

Solid compositions of a similar type may also be used as fillers in soft
or hard filled gelatin capsules using such excipients as lactose or milk sugar,
as well as high molecular weight polyethylene glycols, and the like.

30 Solid dosage forms such as tablets, dragees, capsules, and granules

can be prepared with coatings and shells, such as enteric coatings and



adm ni stered such that an effective dose is received. Generally, a daily
dose that is admnistered orally to an animal is between about 0.01 and
about 20 wWEOB000ss¢ kg of body wei ght, preferably between alPcutiB®/@293and
about 300 ng/kg of body wei ght. Convediently, a compound of the present

i nvention (or conbination) can be carried in the drinking water so that a
t herapeutic dosage of the conpound is ingested with the daily water
supply. The conpound can be 25 directly nmetered into drinking water,

pr ef er abl y others eelklgrawrnin #he aguiTbey weayealso sontain epaeifiyes agants, @sdch as an

aqueous so [ =sol upl . i I ound of the
pr esent in\bghtaﬁ’é(;bnﬁ)%8?s@@ﬁ%ﬁ@%ﬁ@%@%ﬁ!h@gsle&%@éﬁ%ggﬂ‘lgﬂopggqugﬁ o the feed,

as such, oprésert irevedntiomfd/antherdduitiond padrrmagnliRakagentdhsodslayed red to as

a prem x or concentrate. A prem x or 30 concentrate of the conpound in a

carrier isMAMEcERHMIOs ohemigsdingeomnpasitiong fhadican ke usatkaggent in the
feed. Suit i Mo [VINfs Be) 1.d, 66 PCT/1B02/ 02293
59 desi ?ed?gm%éu% rel%gSe'?/'l(llérj %&gs'nggégﬁﬂsi ccﬁﬁzaslgga)f)ggrlllggg'g}eal , Soybean

meal , cot eaoapsdaieid fomaalf appropéatd, with omear momerofcthb aeae-raeadtioredn neal |
nol asses, urea, bone neal, and m neral m xes such as are commonly enpl oyed
in poul try®FeREENS-A particularly effective carrier is the respective s

animal feed its i ' it e : rier
P tares | Hduid doghge fornft Y ﬁ?ﬂfg‘“ﬁf@%ﬁ'@ﬁgﬁé‘ﬁﬁe%ﬁgq}‘ﬁﬁﬁlﬁﬂ?feed Wi th
whi ch t he apcepiiakle amblsionis doluhoatesudpensiarise sgmpsoand elisirs. hior oughl y

bl ended intqg the em x and, sequent.|. he feed. In.this respect, the
conpour magaien tafad Zobuibla GHiBE SRR ertdfarafF sontbigrlontE & such ac
soybean oi liqui@ichldﬁagb'form%ﬁy’bbﬁ@%?ﬁ?férlodi|uen?§§'oﬁwhfbdly liSed i theard s(ighati | e
organi c solvent and then blended with the carrier.” It will be appreciated
that the paspéater onethelr sobignds rs@lubilizing egentisant emulsifigrs, asifsibl e of wi de

", 3B Mo Reho R SREBRL M BB AR T e
obtai n a deshp@ditsvst! behzyt beRgoae, pidpytdr@hglpesic nbeyreRNGlyedies nay be
bl ended by the feed manufacturer wth protelnaceous carrier such as
soybeans oi dimetyifamaamidee oilfdaids, caitonsaed oili geyngdpsetell, aosn gesBrile
concentr at g SURPLEAENGF sehfd's o Yhli#08 fike), glycerol, tetrahydrofurfuryl

alcohol, polyethylene glycols and fatty acid esters of sorbitan, or mixtures of

these substances, and the like.

Besides such inert diluents, the composition can also include

20 adjuvants, such as wetting agents, emulsifying and suspending agents,
sweetening, flavoring, and perfuming agents.

Suspensions, in addition to the compound of the present invention ‘or
the combination, may further comprise suspending agents, e.g., ethoxylated
isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,

25  microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar,
and tragacanth, or mixtures of these substances, and the like.

Compositions for rectal or vaginal administratior: preferably comprise
suppositories, which can be prepared by mixing a compound of the present
invention or a combination with suitable non-irritating excipients or carriers,

30 such as cocoa butter, polyethylene glycol or a suppository wax which are

solid at ordinary room temperature but liquid at body temperature and



for direct feeding to animals. In such instances, the animals are permtted
to consune the usual diet. Alternatively, such concentrated suppl enents
may 20 beweaddeobedé rectly to the feed to produce a nutriti @ealBy2/2a93anced,
finished feed containing a therapeutid®ally effective | evel of a conmpound
of the present invention. The m xtures are thoroughly bl ended by standard
procedures, such as in a twin shell blender, to ensure honbgeneity. If the
supplenent is used as a top dressing for the feed, it likewise 25 helps to
ensur e uni thereforg msit initbe re¢ium onvaginaltaviy iferely releesivg thaactivy of t he

dr essed fegd gﬁ%@:&')ng wat er and feed effective for increasing | ean neat
deposi tion O'BR or~/if nproving lean neat to fat ratio are generally prepared

by nmixing a coppesgs fermd foe tepiealedministeion@i thé Ebmpoantié otirent amount  of
animal feed to 30 provide fromabout 10"3 to about 500 ppm of the conpound

in the feeBresent iRyestion andeonuyosiEwsFetine BOMERALSlS Oofdte PFRSEH ef er red
e e PiBon Wb f-o5agRRadis BRR odREMkdBRfNBhSY pofiRBlhrdjsom about

1 to about grans O a C resent I nv

conbi nat i oand pritaldrgts. dthef dregs drbadopxedrundansterile danditidrewith aani mal s usual |y
bei ng about 50 to about 300 grams er ton of feed. 5 T[he )preferred poul try
and donest Phargeacautisally acerpiblecartian andrlY Presenvatiug? Rufles® Jr ans and

f bl | t t
Pref er abl yoRRRbnkUnbPrafiBE il BhREIC SARANSS S eldifnRsifen

I nvention per' ton of feed. For parenteral adm ni'stration

i n ani mal spowters; andmohdtionsfaretedso prtersdet ta ey edluded (idhindbeliscope 0bn) nay be
prepared in the formof _a paste or i0 a pellet and adm nistered as an

i npl ant® u legelhH¥PNEAR skin of the head or ear of the animal in which

nerease in | eathERalowtABGHbyaPNS MbscHIPLRUAIRIY fofinliaathdTeRbabes | al ratio
I's sought. In general, parenteral adm nistration involves injeclion of a

suf fi ci ent etcawseful farfnan-bomaoanimets. t e pdeinisiration ehthiegenipeunsisrdli nat i on)
L0 B bt PRy b oB s b8 BB g8 TR T o
goats and fRBRESH WithPaitBobssityaddifis can®R sffedté®Bralyuindh-8flly ¢e.ghout 10
nmg/ kg/ day of body wei ght
15 by injection).
An amount of a compound of the present invention or combination of
a compound of the present invention with an anti-obesity agent is
administered such that an effective dose is received. Generally, a daily dose
that is administered orally to an animal is between about 0.01 and about
20 1,000 mg/kg of body weight, preferably between about 0.01 and about 300
mg/kg of body weight.
Conveniently, a compound of the present invention (or combinatioh)
can be carried in the drinking water so that a therapeutic dosage of the
compound is ingested with the daily water supply. The compound can be
25  directly metered into drinking water, preferably in the form of a liquid, water-
soluble concentrate (such as an aqueous solution of a water-soluble salt).
Conveniently, a compound of the present invention (or combination)
can also be added directly to the feed, as such, or in the form of an animal
feed supplement, also referred to as a premix or concentrate. A premix or
30 concentrate of the compound in a carrier is more commonly employed for the

inclusion of the agent in the feed. Suitable carriers are liquid or solid, as



of drug. Paste formul ations can be prepared by dispersing the drug in a 20
phar maceutically acceptable oil such as peanut oil, sesane oil, corn oil or
t he |i ke.wPaBloetteso cont ai ni ng an ef fective anobunt of a compewAv2Wf2293he
present invention, pharmaceuti cal co?r%osi tion, or conbination can be
prepared by adm xing a conmpound of the present invention or conbination
with a diluent 25 such as carbowax, carnuba wax, and the like, and a

| ubri cant, such as magnesi um or cal CI um stearate can be added to inprove
the pell etd%gedp‘é‘&l‘e%waﬁ@r, varioys mealy sech asaligha maplispvbeasree@han one

pell et ma [ I red dose |evel
whi ch wi | ?602( pI’OVI gﬁ%ﬁﬁﬁ%@g@%ﬂl rE?ean n@gtgl %ﬁ%géﬁfmgﬁﬁand | mpr ovenent

i n | ean mgAdlastes fL&éaIMm@nM|arﬁﬂmm‘dramms sucnmmgalrt&scommoalyso be made
periodical |y WO 03/000666 P /IBOZ/O 3 .61 dur g ani nal , treat nent
period i n sppieyed i paviby deRds gy eﬁgct]lvg\,@qm H$ RECERRTINE s body.

The Pr seiniinBY Rl |g§é|fhﬂ§aﬁ§vae§rﬁ5u BHSH SOSRHSeLE! Th RaferaafiS For
t he pef owner or veterinaridn who W s to increase | eanness and/or 5 trim
unwant ed fuatifofmadisipibutiamiofriescornpeumnch &t tnet finisharhteeowiphh wickethet he means by

whi ch t hi b I
il z;t | BreB: SRS F e e seBo TR B Feras iR eni i <
t hat m'p%aﬁmaaaeéuﬁsféqﬁeaﬂy aR8 fééd)”erl*ﬁ’s mtect nﬁéabmpouﬁabﬁaly BBnt s of the

present ention are il usttated th [ owi 'ng is to
be under std;smﬁrsed\mmsomaﬁhm et Mt@rﬁ%ow Mehlclﬁ gifch msoybaﬁeh n})@@”aﬂé not

ther eo w OSSRl 16 g, Brt ansTaie RIGIRE SRyvelhadh IEnpéRRsaL o 1o
one of or diifnne ééﬁ*nleP ftwill Be aﬁrec@éﬂ\tBlaEﬁe BrdpYftissofsdepepdurgidnot her wi se

starting materials are generally available fromcomercial sources such as
Al dri ch cibeiceacenitate i qapablecel wige)variatign sirpesthesymewalsefdhe | nc. (W ndham

NH) . Acros o%@@lmac fh t‘] %lnﬁél*?e%e%ay be adjusted by blending the appropriate

proportion of premix with the feed to obtain a desired level of compound.

15 High potency concentrates may be blended by the feed manufacturer
with proteinaceous carrier such as soybean oil meal and other meals, as
described above, to produce concentrated supplements, which are suitable
for direct feeding to animals. In such instances, the animals are permitted to
consume the usual diet. Alternatively, such concentrated supplements may

20 be added directly to the feed to produce a nuiritionally balanced, finished
feed containing a therapeutically effective level of a compound of the present
invention. The mixtures are thoroughly blended by standard procedures, |
such as in a twin shell blender, to ensure homogeneity.

If the supplement is used as a top dressing for the feed, it likewise

25  helps to ensure uniformity of distribution of the compound across the top of
the dressed feed.

Drinking water and feed effective for increasing lean meat deposition
and for improving lean meat to fat ratio are generally prepared by mixing a
compound of the present invention with a sufficient amount of animal feed to

30 provide from about 10" to about 500 ppm of the compound in the feed or

water.



Maybri dge Chem cal Conpany, Ltd. (Cornwall, England), Tyger Scientific
(Princeton, NJ), and AstraZenaca Pharnaceutical s (London, England). 20
Gener al Bxpesiomsnt al Procedures NVR spectra were recor dedPCR/IBONERI3AN
UnityTM 400 (available from Varian I®€., Palo Alto, CA) at room
tenperature at 400 MHz for proton. Chem cal shifts are expressed in parts
per mllion (S) relative to residual solvent as an internal reference. The
peak shapes are denoted as follows: s, 25 singlet; d, doublet; t, triplet;

g, quartet: m Tiwe prafered reedicaiedzawine neptte; sheep andgost feglaeneralimspheri ¢

P consT StBrtam AoegL B HERE 00 BRFnbay icktbalf] BB HARER 07, Ty

from M cr gRpéstidd (br HRBIAEESH per i of faeiTitsabpiimhy aiount farssesspectra (Cl)
were obtained on a Hewl ett - Packard TM 5989 i nstrunment 30 (amoni a

i oni zat i oraniFRIBUSEAll beipg abpubaf teabeut 30 erains P@b?ﬁihﬁfyfeeﬁal o Ato, CA.
5 ect 1 aspray | OB R LEN 35, APERL LR Rk J0PTe ALl IS AR NP 000560

PCT/ | BG2/ 02293 I nstrumien carri er acetonitril e:

avai | abl e for gsBufa0er granfsodmd prevetably dbodN0 toMieswe 40tegramieafaty of chlorine
or brom ne-cont ai ni ng] ions are described, the r;xFF)ﬁect ed intensity ratio was
8

observed (eqippesndai Bigpregent inyenBgT(oreamipahie MgNi%iRe%End 1:1 for
79Br /'S’ Br-cont agpy ;E'Qren?él% %Iét%lé] iRl Yh@f:oﬁfbbﬁnﬂ@%f kfer nmass ion

S gl ven. I n song Tase resentative ea S are given. 1Y/S)
peaks are pregent evehtion &b commaapbne)smaﬂbxe p:rapareﬁ mttherfermmfama@tt@om ned on

Vel | esity, 3 pRJGUATH oIS GeR amen TR, XocabEgantng SRy & R deed: eq
tenmperat ur g, @%Id fw@ drirnal ﬁﬁﬂhl@ﬁ ihcteh ¥ Ik lﬁ@h@@é@ltl&@éﬁ@nt ration (c =

g/ 100 m.), vent. Col umm chromat ography was perfornmed with either
Baker TM si impravgmient (Mi@am méaflto fBhtadio, :smught psburg, NJ) or Silica Gel 50

L T A
B e S AL S n gl e onppstion o prove
15 the animal with about 0.01 to about 20 mg/kg/day of body weight of the drug.
The preferred dosage for poultry, swine, cattle, sheep, goats and domestic
pets is in the range of from about 0.05 to about 10 mg/kg/day of body weight
of drug.

Paste formulations can be prepared by dispersing the drug in a

20 pharmaceutically acceptable oil such as peanut oil, sesame oil, corn oil or
the like.

Pellets containing an effective amount of a compound of the prese'nt
invention, pharmaceutical composition, or combination can be prepared by
admixing a compound of the present invention or combination with a diluent

25  such as carbowax, carnuba wax, and the like, and a lubricant, such as
magnesium or calcium stearate, can be added to improve the pelleting
process.

It is, of course, recognized that more than one pellet may be
administered to an animal to achieve the desired dose level which will

30  provide the increase in lean meat deposition and improvement in lean meat

to fat ratio desired. Moreover, implants may also be made periodically



A m xture of 2,6-dichloropyrazine (2.98 g, 20 mmmol ), piperazine-1 - 20
carboxylic acid tert-butyl ester (3.72 g, 20 mmpol ) and sodi um car bonat e
(2.12 g, WO oamwiey6 i n t-butanol (50 nL) was heated at refl BXTOREN2298 t r ogen
for 65 h. The solution was concentratéd in vacuo. The residue was
partitioned between ethyl acetate (50 nL) and water (50 nlL). The aqueous
phase was extracted with ethyl acetate (3 x 30 nlL). The conbi ned organic 25
extracts were washed with brine (50 nL), dried over magnesium sulfate,
filtered, duringibecarmahireatmeniparios NPrgerie maintainithe pé@mfdiima level1 a) as a

V\:hItESO|I MHz, CDCI3) S 7.96 (s, 1 H; 7.82 (s, 1 H);
3.52-3.60 ﬁthe a@ﬂﬁy&lé’@p( oH). MB (ES+) Calc: 298.1, Found: 299.1 (M1).
30 WO 03/ 000666T iéw/irﬁiéman Ha3$ deversranlvantageiouk vetaninedy ddatures.

- (3-Chl oro- benz 2356tetrah ro 12Ib| razinyl - 4- boxvl
aC' dt ent - ERRYPP Rabs e(’IQr velgrinagiam whe wis it th Thcreash Teanness and/c():rar oxylic

- chl qro-
o en g o iy ﬁwﬁ? e‘?ffa?ﬂ%ﬁ%gei[én %él%'tﬂgrﬁs?éﬁ‘tyhvﬁrp i O;gr@@)édﬁscth S (0. 142
5m, 1.2 tmyrwh)qh tkid-Hmayde ag;orﬁpkshenioll-*)oramﬂmmmnd GWIRE bekaiess, rrg, 0 04 mmol)

n tol L t fl f
vacuo. - Thetigalian el S isshed o1 Blestrenetiskihustyeks HeySaae B (30 ).
The aqueolgo el NBRePEARTAESY 1M RKieat iiRilay h Cr2C 2 (2 x 30 L) The

conbi ned organi c extracts dried and concentrated in vacuo. to The
crude product V\EmWImestdetﬂye praseat lventomae ilastalediyithe @iRBINY to

?fsf orld \ _he L %Ss R@%Jbe yﬁ%rs bc}d %\3%evgp%h§t%tﬁ?§w&%§% tle | 3) 8375?3
(s, 8H) 1|n45nt€c§n aHot Ii'?ﬁte(di@*the k6ific @@'Pall@uof thetienExarApes Oag Mhla} 15

Preparation of 6 -(3-Chloro-benzyloxy)-3 4
6 tetr ahvdvaﬂamﬁns therephivilheknemn, orlap@ar@ntan §ghiefitba ingtant disclosure,

aci éSt gmo 8 Tf‘?fdfﬁ%?{ %ﬁ%ﬁwg rttgt rgzlh?/n(?r:)?); |[ﬁ 2' ] bi pyrazi nyl - 4-carboxylic
EXAMPLES

15 Unless specified otherwise, starting materials are generally available
from commercial sources such as Aldrich Chemicals Co. (Milwaukee, WI),
Lancaster Synthesis, Inc. (Windham, NH), Acros Organics (Fairlawn, NJ),
Maybridge Chemical Company, Ltd. (Cornwall, England), Tyger Scientific
(Princeton, NJ), and AstraZenaca Pharmaceuticals (London, England).

20 : General Experimental Procedures

NMR spectra were recorded on a Varian Unity™ 400 (available from

Varian Inc., Palo Alto, CA) at room temperature at 400 MHz for proton. |
Chemical shifts are expressed in parts per million (8) relative to residual
solvent as an internal reference. The peak shapes are denoted as follows: s,

25  singlet; d, doublet; t, triplet; g, quartet; m, multiplet; bs, broad singlet; 2s, two
singlets. Atmospheric pressure chemical ionization mass spectra (APCI) were
obtained on a Fisons™ Platform Il Spectrometer (carrier gas: acetonitrile:
available from Micromass Ltd, Manchester, UK). Chemical ionization mass
spectra (Cl) were obtained on a Hewlett-Packard™ 5989 instrument

30 (ammonia ionization, PBMS: available from Hewlett-Packard Company, Palo

Alto, CA). Electrospray ionization mass spectra (ES) were obtained on a



20 CH2Cl1 2 (6 mM -) was added trifluoroacetic acid (1.4 nmL). After stirring
at room tenperature for 2 h, the solution was concentratesl in vacuo. The
resi due we3pensté ti oned between 1 M HC (20 m-) and Et ORCT(B@/12R93. The
aqueous phase was washed with EtQAc 62 x 30 nL), basified with 3 N NaCOH,
and extracted with EtQAc (3 x 30 nL). The conbi ned organic extracts were
25 concentrated in vacuo to give the title conmpound (1 -A(252 ng) as an
oil. 1H NWR (400 MHz, CDCI3) 5 7.62 (s, 1 H; 7.56 (s, 1 H; 7.40 (s, 1
H; 7. 28-WakssM"MZMEHnstram@éit (carri@tas: aca®niitile: avhilabke bem(Waters) ; 1. 96 (s,

1 . M5 ES Cal ¢: 04.1, F d: 3Q05. M:1) . 0 P t. f
h :%3 o $ P MITIG NAY. avhess 814 teriiy of chiSnS ior BorPBEHRANRY, ©
| f
& Egcchfg?ﬂgﬁﬁeﬁg&?‘:éﬁ’?@-% 6%ﬁeﬁgﬁsﬁ??&m%fsw’eaﬁﬁg‘??%ﬁ??1°A) in

CHZCI 2 (4 3o @l/%(&:dl@antaimpmw anadvl Adpr Br/e¥3fe¢ont@mm ighs))anghiéet hen

h 4 Th | dt th

s ocH orintpaste Pt Sty The o Rgss e B Bkl T abER ARt iy 107 %8 (br s, 1
H: 7.72 (r%preke'rﬁatlvé 15\0N(\/m f\)/séks!'&we va9- R/@ﬁeélm aHepofied®or(dir s, 2H); 4.00
(br s, 4H); 5 (bs Calc: 304.1, Found:_305.1 (NH)

Pr epar at i oexamples QW'@]QI f@i&iﬂﬁ‘émﬁ‘ rmaingd gnaL 'F@'fki'bﬁm‘@fo 4

& -3+ chi araebr Gl RSP A8 TekiRme s BRI IR uspo the sodium o

mg, 0.83 nyphe ()8 58IThH) Wk m@lﬁdlc&w@%eretulr@and&re réportsttasMelbivé 1 nL) was
added 0.5 Mfumaric acid in MeCH (1.86 nL, 0.93 nmmol) in one portion. The

relsuldtlong m]glETrL‘irennﬁltra:lolrl(@d %1006‘64);@1&79@V%Ture 15 for 1 h. The white
trat d y fol | owed
33 Lexﬁﬁi oo dopbmn ntareloStasty GBS phBBITSY Wikt ke sifcd 801 400
o 6?3%408“@—(;% %?‘ ﬂ’ﬂllhgéﬁ)@% (\I”?J%o%g‘ﬁoa C_ﬁ‘el‘lﬁb (EM deibhcest™34-7.28 (m

20-3.24. (m 4H). MBS
(APCI +) Caibbstdn,INJFougiass eaﬁnms(mm)ﬂaszmw&@iagaw ealusins (ISC,

~(3-Cnl Olrncc): bghét%n )éyl)) under?ow nltrotgre%hgyroelggurzeH (1,2"1bipyrazinyl,
15
Example 1
Preparation of Intermediate 6'-Chloro-2,3,5,6-tetrahydro-[1,2'lbipyrazinyl-4-

carboxylic acid teri-butyl ester (I-1a):
A mixture of 2,6-dichloropyrazine (2.98 g, 20 mmol), piperazine-1-
20 carboxylic acid tert-butyl ester (3.72 g, 20 mmol) and sodium carbonate
(2.12 g, 20 mmol) in t-butanol (50 mL) was heated at reflux under nitrogen

for 65 h. The solution was concentrated in vacuo. The residue was

partitioned between ethyl acetate (50 mL) and water (50 mL). The aqueous

phase was extracted with ethyl acetate (3 x 30 mL). The combined organic
25 extracts were washed with brine (50 mL), dried over magnesium sulfate,

filtered, and concentrated in vacuo to give the title compound (l-1a) as a

white solid.

'H NMR (400 MHz, CDClg) § 7.96 (s, 1H); 7.82 (s, 1H); 3.52-3.60 (m,
8H); 1.46 (s, 9H). MS (ES™) Calc: 298.1, Found: 299.1 (M+1).

30



succi nate (1-D): To a solution of

-(3-chl oro-benzyl oxy) -3, 4,5, 6-tetrahydro-2H [1,2']bipyrazinyl 11=A (183
ng, 0. 60 wpwByodens a m xt ure of |soprop | ether (3 25 nl) pamdBoA&ed3( 1 nl)
was added 0.5 Msuccinic acid in MeOH%1.32 rnL, 0.66 nmmml) in one portion.
The resulting solution was concentrated. The residue was dissolved in a
m xture of MeOH (0.5 nlL) and isopropyl ether (4 nlL). The clear solution
was kept at roomte erature for 19 h. The vvhlte solid was col |l ected by
filtrati onPeoparatiomein/ni hi@ronpenzyieXyonged, SifirtetrgiiVeirane and dri ed
In vacuo tgq 4 o ) WO 03/ 000666
PCT/ | B02/ 0ZZ (s, 1 H; 7.57 (s, 1 H;

;7:, gg g d, 1 H; A?mﬁt‘hfé’ 0?-8‘ 6lmbrd?vE|)3 55rtéﬁah§dr02ﬂﬂl)2 |b3oytaziByF4-caroxdtil ;

(D). qumgemtsasﬁtamhm (500 gt TR qcﬂerowﬁkéwgﬁﬁﬁqﬁzfgf o3 in
Tabl e % g KGH%Q?%{; 002 3mBRIR 1 gr egtee{a@eoqm reactions

descri bed a he™ prepar a onpoun cor r espondi ng
hydr ochl or md&;l)sml tblL(e'hb=(B)mLf wamrstitredsa Ireflyx fot),. 5 brar@mnaeaﬁrateﬁam (1-D).

%hgﬁoczgté@%ﬁﬁiﬁg s}i Liégvagpo 1t he corresw&r&%e b z:mg Si mlar
'-(3- TIri fﬂn\f?r?ggt ¥ %éé)sépaﬂraédﬁancﬁéﬁtréctéé%ﬂn CH%C §E(E XB®- 2H 1 2'

bi razin | Tr| | uor onet hyl - benzyl 1 339.1
tetrah dr omRy- Tﬂ]eZionhbme(amrg‘anlc exirets vmﬁzqne@i@ncgcqncwrerat@d iANGeHD- 2H-

279(3_%}730?66% @%’f{ %’,aﬁ,%"'&ea ?’;P?.{(ﬁglaﬁ%g""%ﬁ[&zg‘%/°1'\"39'§‘ ' C'f”iCI?)Zto bi razin
I 1-1 6" - ( Zdigupeaniermpaing d3bt(38¢nigt rahydro-2H 288.1 289. 1
"H NMR (400 MHz, CDCly) § 7.63 (s, 1H); 7.59 (s, 1H); 7.40 (s, 1H);
7.27 (s, 3H); 5.26 (s, 2H); 3.51 (s, 8H); 1.46 (s, 9H). MS (ES™) Calc: 404.1,
Found: 405.0 (M+1).

15
Preparation of 6-(3-Chloro-benzyloxy)-3.4,5.6-tetrahydro-2H-{ 1.2'bipyraziny!

({-A):

To a solution of 6'-(3-chloro-benzyloxy)-2,3,5,6-tetrahydro-
[1,2'bipyrazinyl-4-carboxylic acid tert-butyl (1-1b) (380 mg, 0.94 mmol) in
20 CHoCl, (6 mL) was added trifluoroacetic acid (1.4 mL). After stirring at room
temperature for 2 h, the solution was concentrater in vacuo. The residue
was partitioned between 1M HCI (20 mL) and EtOAC (30 mL). The aqueous
phase was washed with EtOAc (2 x 30 mL), basified with 3 N NaOH, and
exiracted with EtOAc (3 x 30 mL). The combined organic extracts were
25 concentrated in vacuo to give the title compound (1-A) (252 mg) as an oil.
'H NMR (400 MHz, CDCl3) § 7.62 (s, 1H); 7.56 (s, 1H); 7.40 (s, 1H);
7.28-7.25 (m, 3H); 5.26 (s, 2H); 3.49 (t, 4H); 2.95 (t, 4H); 1.96 (s, 1H). MS
(ES*) Calc: 304.1, Found: 305.1 (M+1).

30 Preparation of 6'-(3-Chloro-benzyloxy)-3,4.5. 6-tetrahydro-2H-
[1.2"lbipyrazinyl,_hydrochloride (1-B):




[1,2" bi razin 1, hydrochloride, 1-J

'-(2-Chl oro-benzyl oxy)-3,4,5,6-tetrahydro- 304.1 305.1 2H][1 ,2" bi razin
1 1-K 6' -WB-slwse- benzyl oxy) - (2S) - net hyl - 3, 4,5, 6- 318. 1 BCI/IR02/12293 ah
dro-2H 1,2' bi razin i 1-L 6'-(3-Chl &fo-benzyl oxy)-(2R) -nethyl -3, 4,5, 6-
318.1 319.1 tetrah dro-2H 1,2' bi razinl 1-M

'-(2,5-Dif|uoro benzyl oxy) -3, 4, 5, 6- tetrahydro- 306.1 307 1 2H[1 ,2" bi
razin |l 1-N 6 {3 5-Di chl or o- benzyl oxy)-3,4,5,6- 338.1 339.0 tetrah
dro-2H 1,2 bi @azsplutlonlof@-@-ctlt@rtsbaﬁzvlew)o?«6&1@@@%@2 -5, 6-t et r ahydr o-

306. 1 307
6'_-(2-Tr|fjft?c§|ﬁc|3%e ';‘)ﬁ(beﬁz'@%" l2 @1'2‘2%""83 agided dranwise IMHGI eiher o1 1 2
bi razin I(1M$/aaa(!ﬁ@@heﬁam BOL) 2281 dded. Mhe $olid WaspoileutedNang Cal c.

Found No. 2-Trifluoro thox enzyl o 3,4,5,6- 354.1
5551 N ordriad @aivaind hydroorprite sak (LB G0 gy Y oY)

l?LOFFungh@#X)ﬁy@oxyﬁg@m)r%?t et@aﬁydr f?%zl‘?) b‘?@é 12 [?I r2a2|bln

(rjaZI ng i tH); 6’39( 2.33 (o, @H)@sm&@gsgllaxw e%(télréwfﬁ-}) 338. (bs3819).01St et r ah
ro- bi razin Qr o- benzyl oxy) - (3R) - met hyl - 3, 4, 5, 6-
318 1 3109. (f-5+b &ala B0 &rbfﬂ-lﬂdiBQ&(ﬂt{M*r Tzin | 1°V g

- (3-Cnhl oro- benzyl oxy) - (3R, 5S5) -dinet hyl - 331.1 332.1 3,4,5,6-tetrah
dro-2H— 1,2" bi razinl 1-W6'-(3,5-Bis-trifluoronethyl-benzyl oxy)-3, 4,5, 6-
406. 1 407. Breparation of 6-(3-Chloro-benzyloxy)-3,4.5.6-tetrahydro-2H-[1.2'Ibipyrazinyl,

10 fumarate (1-C):
To a solution of 6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-

[1,2bipyrazinyl 1-A (252 mg, 0.83 mmol) in a mixture of isopropyl ether (8
mL) and MeOH (1 mL) was added 0.5 M fumaric acid in MeOH (1.86 mL, 0.93
mmol) in one portion. The resulting mixture was stirred at room temperature

15 for 1h. The white solid was collected by filtration and washed with isopropyl
ether followed by hexane and dried in vacuo to give the title compound 1-C.

'H NMR (400 MHz, CD30D) § 7.77 (s, 1H); 7.59 (s, 1H); 7.44 (d, 1H);

7.34-7.28 (m, 3H); 6.67 (s, 2H); 5.35 (s, 2H); 3.82-3.79 (m, 4H); 3.29-3.24. (m,
4H). MS (APCI*) Calc: 304.1, Found: 305.4 (M+1).

20
Preparation of 6'-(3-Chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'Jbip vrazimi

succinate (1-D):
To a solution of 6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydrc-2H-
[1,2'bipyrazinyl 1-A (183 mg, 0.60 mmol) in a mixture of isopropyl ether (3
25 mL) and MeOH (1 mL) was added 0.5 M succinic acid in MeOH (1.32 mL,
0.66 mmol) in one portion. The resulting solution was concentrated. The
residue was dissolved in a mixture of MeOH (0.5 mL) and isopropyl ether (4

mL). The clear solution was kept at room temperature for 19 h. The white
solid was collected by filtration and washed with isopropyl ether followed by

30 hexane and dried in vacuo to give the title compound 1-D (240 mg).



tetrah dro-2H 1,2" bi razinl 1-X

6' - (3-Fluoro-5-trifluoronethyl-benzyl oxy)- 356.1 357.3 3,4,5 ,6-tetrah
dro-2H 1w@'03kdoss@zin | 1-Z 6' -[ 1- (3, 5-Di fl uoro- phenyl) - ePhTABI2/B298B, 5, 6-
320.1 321.3 tetrah dro-2H 1,2" bhi ra®in | 1 -AA

6' - (3, 5-Di net hyl -benzyl oxy)-3,4,5,6- 298.1 299.3 tetrah dro-2H 1,2" bhi
razin | 1 -AB 6'-(2,5-Di nethyl-benzyloxy)-3,4,5,6- 298.1 299.3 tetrah
dro-2H 1,2 bi1razi nl 1-AC

6' - (2, 5- Di f1 uor d4 DRHERWMHZ, QDFOB) D&t Fautsy dHY: 7.886s31HR 7.4t (RAH)L |, 2 bi

razin 1, f r 1- 6. ~3-Chl,oros - - et hyl £.3,.4, - 318.
319.3 tet ?%y@?g-(%%: 5#3?%'23’%@5% ‘IJJ‘%% 52@3@ E*L‘[”?ﬁéo & .
R) - Phenyl - gHhomd (Ai?GV’EC@id: sbuah) FoLed28b5.28M144)285. 3 [1 ,2' bi razin |l 1
-AF 6'-[(1S)-Phenyl - et hoxy]-3,4,5,6-tetrahydro-2H 284.4 285.3 [1 ,2' bi
razi nhl 1- ASH? - (2-Chl oro- benzyl oxy) - (2R) -net hyl - 3, 4,5, 6- 318.1 319.3
tetra ro- DI I - . . .
6 (2. H vor o- berp e T dtBhPitieiting materials, s cgmpgynds listediny, gy o. o1t
%bg ' 3bl t 2: ?:rrgﬁleloﬂ \lvegéHpGélpdzrédErh uarah_dmwf mﬁghel(tbﬁherwth)éheéoﬂré'ao@ionQOZ. 3

: r o- ' -
6 - (2, 5~ Di EREIRECARA {51 §)e PIRAIAAMG] comBRNd §A)9r its carissBOREngan
008 3 Bl K Enpiale e Sy LD bl ©. 5. &
6' - (3- Fl uosalidherry prepared 3I9m thed borreshohdingire8 Basés 38 gisintilat r ah dr o- 2H

1,2 bi razin |. WD 03/ 000666 PCT/ | B02/ 02 _
Found 10  procedures. 293 67 M5 Ex. Conpound Nane Cal c.

TABLE 1
MS

Ex. Compound Name Calc. | Found
No. (M+1)
1-E 6'-(3-Trifluoromethoxy-benzyloxy)-3,4,5,6- 354.1 | 355.1

tetrahydro-2H-[1,2'lbipyraziny!
1-F 6'-(3-Trifluoromethyl-benzyloxy)-3,4,5,6- 338.1 | 339.1

tetrahydro-2H-[1,2'lbipyraziny!
1-G 6'-Benzyloxy-3,4,5,6-tetrahydro-2H- 270.2 | 271.2

[1,2'Tbipyrazinyl, hydrochloride
1-H 6'-(2-Fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H- | 288.1 | 289.1
[1,2']bipyrazinyl

1- 6'-(3-Fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H- | 288.1 | 289.1
[1,2'lbipyrazinyl, hydrochloride,
1-d 6'-(2-Chloro-benzyloxy)-3,4,5,6-tetrahydro- 304.1 | 305.1

2H-[1,2"bipyrazinyl
1-K 6'-(3-Chloro-benzyloxy)-(2S)-methyl-3,4,5,6- 318.1 | 319.1
tetrahydro-2H-[1,2'Tbipyrazinyl
1-L 6'-(8-Chloro-benzyloxy)-(2R)-methyl-3,4,5,6- | 318.1 | 319.1
tetrahydro-2H-[1,2'Tbipyrazinyl
1-M 6'-(2,5-Difluoro-benzyloxy)-3,4,5,6-tetrahydro- | 306.1 | 307.1
2H-[1,2']bipyrazinyl
1-N 6'-(3,5-Dichloro-benzyloxy)-3,4,5,6- 338.1 | 339.0
tetrahydro-2H-[1,2'Tbipyrazinyl
1-0 6'-(3,5-Difluoro-benzyloxy)-3,4,5,6-tetrahydro- | 306.1 | 307.1
2H-[1,2']bipyrazinyl
1-P 6'-(2-Trifluoromethyl-benzyloxy)-3,4,5,6- 338.1 | 339.1
tetrahydro-2H-[1,2'Ibipyrazinyl




No. (M1)

dro-2H 1,

1- AM 6' - (Napht hal en-1 -yl nmet hoxy) - 3, 4,5, 6- 320.4 321.3

2' bi razin 1, hydrochloride 1-AN

t

etrah

6' - (2, 3- DVDloawewebenzyl oxy) - 3, 4, 5, 6-t et rahydro- 306. 3 307 P8T/IB6/(2293 2' bi

razin | 1 -AO 6'-(2,3-Dichloro-benzyl #y)-3,4,5,6- 338.1 339.2 tetrah
dro-2H 1,2' bi razinl 1 -AP 6'-(2-Chloro-benzyloxy)-3,4,5,6-tetrahydro-
304.2 305.3 2H[1 ,2' bi razin |, fumarate 1-AQ
6'-(indan-(1S)-yloxy)-3,4 5 6-tetrahydro-2H 296.4 297 3 [1 _2' bi razin |
1- AR 6'|-(1|2csian-(|(jRE1?/| oxy%)-3,4|,5, 6-tetrahydro-2H 296.4 29MS8 [1] 2' bi
razin - - (3- or o- ben 0 - 44 | -3,4,5, 6-—31B1319-3F r
dro-2H 1,/2" ¥ rdzin | 1-AT é&nz -%%B&gﬁ%gnzyl oxy)-é-ﬁéf%ylgg,‘% 5,:3?t "
202.(3 3|03.4 N@trgh dro-2H 1,2' hi razin | 1-AU (M+1)
" - (2- Fl ugro0gnZyr X%} T X T 2 7 bi razin
BoET B e LR
. o Ny a1 1~ v
6' - (Pyri di|n- 2 Imetggf{' f-}'g,mzr,ﬁg',?@l'?’é\f)@ﬁfd‘?'é?"azhzyi’.f‘i' 273. %434 395 L | i
razin | hydrochl orligig < lpipyrazigy!
6' - (3, 4- Di|f | WoBo- hehA¢tiIugio-Benzyion) 134 Shneiraydso@tt 13888.4 | 289 | 2' bi
razinyl 11|-AY 6'-({J1£Lbiggbsnygt benzyl oxy)-3. 4.5, 6- 339d.1 3393 tetlrah
dro-2H 1,]2' BT r az6'r2|5-DichidrosbedZA(d)-Gd,6163- phenyl ) -(e83ity| -3894) 5, 6-
318.1 319.)4 tetr ahgtebydid-2H11,2Zbigyraziagi n | 1- BA
6' - [ 2- (4- CNT Or.gr PHEAYBICKIOFEEhzyioky)RER)-maby 33964 [tsigahydigRH [1 ,2
bi razin | }.:.BBr 6 -&%—ab;dﬁ_yﬂqq:@gw iitlﬁt hoxy] - 3,4,5,/6- 302, 1 303.4
tetrah dr a—2H g EEnLAEbEnkyioxy)-(3R,55)-dimethyl- | 331.1 | 332.1
3,4,5,6-tetrahydro-2H-[1,2'lbipyraziny!
1-W 6'-(3,5-Bis-trifluoromethyl-benzyloxy)-3,4,5,6- | 406.1 | 407.3
tetrahydro-2H-[1,2']bipyrazinyl
1-X 6'-(3-Fluoro-5-trifluoromethyl-benzyloxy)- 356.1 | 357.3
3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl
1-Z 6'-[1-(3,5-Difluoro-phenyl)-ethoxy]-3,4,5,6- 320.1 | 321.3
tetrahydro-2H-[1,2'lbipyrazinyl
1-AA | 6'-(3,5-Dimethyl-benzyloxy)-3,4,5,6- 298.1 | 299.3
tetrahydro-2H-[1,2"lbipyrazinyi
1-AB | 6'-(2,5-Dimethyi-benzyloxy)-3,4,5,6- 298.1 | 299.3
tetrahydro-2H-[1,2']bipyraziny!
1-AC | 6'-(2,5-Difluoro-benzyloxy)-3,4,5,6-tetrahydro- | 306.3 | 307.3
2H-[1,2'lbipyrazinyl, fumarate
1-AD | 6'-(38-Chloro-benzyloxy)-(2R)-methyl-3,4,5,6- | 318.1 | 319.3
tetrahydro-2H-[1,2']bipyrazinyl, fumarate
1-AE | 6'[(1R)-Phenyl-ethoxy]-3,4,5,6-tetrahydro-2H- | 284.4 | 285.3
[1,2'Tbipyrazinyl
1-AF | 6'-[(1S)-Phenyl-ethoxy]-3,4,5,6-tetrahydro-2H- | 284.4 | 285.3
[1,2']bipyrazinyl
1-AG | 6'-(2-Chloro-benzyloxy)-(2R)-methyl-3,4,5,6- | 318.1 | 319.3
tetrahydro-2H-[1,2']bipyrazinyl
1-AH | 6'-(2-Fluoro-benzyloxy)-(2R)-methyl-3,4,5,6- 302.3 | 303.3
tetrahydro-2H-[1,2']bipyrazinyl
1-Al 6'-(3-Fluoro-benzyloxy)-(2R)-methyl-3,4,5,6- 302.3 | 303.3
tetrahydro-2H-[1,2']bipyrazinyl
1-Ad | 6'-(2,5-Dichloro-benzyloxy)-(2R)-methyl- 352.1 | 353.3
3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl
1-AK | 6'-(3-Chloro-benzyloxy)-(3S)-methyl-3,4,5,6- | 318.1 | 319.6
tetrahydro-2H-[1,2']bipyrazinyl
1-AL | 6'<(8-Fluoro-benzyloxy)-(3S)-methyl-3,4,5,6- 302.4 | 3034
tetrahydro-2H-[1,2'bipyraziny|




1-BC 6'
razin |

1 -BD 3-(3,4,5

, 6- Tetrahydro-2H-[ 1,

| ox et h WO-03j0bmsng/| am ne 1-BE
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2' ] bi pyrazi nyl

[1,2 bi
-6'- 285.1 286.3
PCT/1IB02/02293

4-y| met hoxy) - 3, 4, 5, 6-

278.1 279.2 tetrah dro-2H 1,2' bi razin | 286.4 1 -BG
'-(6-Methyl-pyridin-2-ylnethoxy)-3 4 5 6- 285 2 tetrahydrao-2H {1  2' bi
rNgmzi ?NIH;/\D 23/ ggogGG( ECT/IBgZ/ 02293 68 M5 Ex. OonrpOLnd NaM$ Cai c.| Found
: ur an- ne 4,5 6-tetra 2H=—260-2 261.4
[1,2bi raziE¥ 1B 6 - B?é)%ﬁ‘{ﬂ %y) - 2- et hyl - yz,jﬂrcs, ni:°§§?.1 323.4
tetEahydrc-ZPNO[l , 2! bi ra2|n | 1- (M+1
‘- (3-Cnl JAN P -'Nép}ﬁmﬁ?éﬁ‘ )n ~‘6"-Cf1 Sl 5320.4 321.3
S A oot ok tllﬁaﬂwf&éw A FiosAlige et o b
razin | 1| Bi-AN( Tgﬁﬁgﬁﬁ? gg@%yﬁﬁéﬂi%geﬁaﬁgﬁpahy§@%3 7B %073
2H-[1 ,2' thi_razin yl-6'-(pyridin-2-y| thoxy)+3 45 6- 285.1
286. 3 ' tet|r AR o- FHC & Dichlomrbarin i Sei R IR
2- Met hyl - §' - (pyri di tetrahydiree2Hd 2 loipyaazing- 285. 1 286.d tetrphydro-RH [1
, 2" bi raZgi n1{AR- BG'32MBhibyd-b6hzyl6xyied, B8, 6igtratltydro?- vyl |nBOhaxy 305289, 2 300. 4
3, 4,5, 6-t gt r ahydr o- 2K i '2'|Bidyeaziyylpflimarate
1-AQ | 6'-(Indan-(1S)-yloxy)-3,4,5,6-tetrahydro-2H- 296.4 | 297.3
[1,2'Tbipyrazinyi
1-AR | 6'-(Indan-(1R)-yloxy)-3,4,5,6-tetrahydro-2H- 296.4 | 297.3
[1,2'lbipyrazinyl
1-AS | 6'-(3-Chloro-benzyloxy)-4-methyl-3,4,5,6- 318.1 | 319.3
tetrahydro-2H-[1,2']bipyrazinyl
1-AT | 6'-(3-Fluoro-benzyloxy)-4-methyl-3,4,5,6- 302.4 | 303.4
tetrahydro-2H-[1,2"]bipyrazinyl
1-AU | 6'-(2-Fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H- | 288.1 | 289.1
[1,2']bipyrazinyl hydrochloride salt
1-AV | 6'-(Pyridin-3-ylmethoxy)-3,4,5,6-tetrahydro- 2711 | 272.3
2H-[1,2'lbipyrazinyl
1-AW | 8'-(Pyridin-2-ylmethoxy)-3,4,5,6-tetrahydro- 2711 | 2723
2H-[1,2']bipyrazinyl hydrochloride salt
1-AX | 6'-(3,4-Difluoro-benzyloxy)-3,4,5,6-tetrahydro- | 306.1 | 307.4
2H-[1,2"lbipyrazinyl
1-AY | 6'-(3,4-Dichloro-benzyloxy)-3,4,5,6- 339.1 | 339.3
tetrahydro-2H-[1,2']bipyrazinyl
1-AZ | 6'-[2-(3-Chloro-phenyl)-ethoxy]-3,4,5,6- 318.1 | 319.4
tetrahydro-2H- [1,2']bipyrazinyl
1-BA | 6'-[2-(4-Chloro-phenyl)-ethoxy]-3,4,5,6- 318.1 | 3194
tetrahydro-2H- [1,2']bipyrazinyl
1-BB | 6'-[2-(3-Fluoro-phenyi)-ethoxyl-3,4,5,6- 302.1 | 303.4
tetrahydro-2H- [1,2']bipyrazinyl
1-BC | 6-(3-Nitro-benzyloxy)-3,4,5,6-tetrahydro-2H- | 315.1 | 316.3
1,2"bipyrazinyl
1-BD | 3-(3,4,5,6-Tetrahydro-2H-[1,2']bipyrazinyl-6'- | 285.1 | 286.3
| yloxymethyl)- phenylamine
1-BE | 3-(3,4,5,6-Tetrahydro-2H-[1,2'bipyrazinyl-6'- | 313.1 | 314.3
yloxymethyl)-benzamide |
1-BF | 6'-([1,2,3]Thiadiazol-4-ylmethoxy)-3,4,5,6- 278.1 | 279.2
tetrahydro-2H-[1,2']bipyrazinyl
1-BG | 6'-(6-Methyl-pyridin-2-ylmethoxy)-3,4,5,6- 285.2 | 286.4
tetrahydro-2H- [1,2'lbipyrazinyl




fumarate 1 -BP 6'-(6-Met hoxy-pyridin-2-yl nmethoxy)-3,4,5,6- 301.1 302.3

tetrahydro-2H [1

,2']1bi razinl 1 -BQ

Met hy| - (ewoeBkydsspyr i di n-2-yl methyl )- (3, 4,5, 6- 298.2 299. 2CTHBOYERSAIr 0- 2H-
[1,2" bi razin|-6'"- 1 -amne 1-BR (®8Fl uoro-benzyl)-(2-nethyl -3, 4,5, 6-

301.2 302.3
(6- Met hyl - pyri di n-
[1,2']bi pyrazinyl -

tetrahydro-2H[1, 2' ] bi pyrazinyl -6'- |

2-ylmethyl)-(3,4,5,6- 284.2 285.3
6'-yl)-amine formate salt 1 -BT

-amne 1 -BS
t et rahydr o- 2H

(3- Chl Iorg- belnzyl )-[(2-nethyl-3,4,5,6- 317.1 318.3 tetrlah drM®H 1,[2' bi
razin | -6'i- -amne 1 -BU 6' - -pyridi n- 3- + Y=—3—4-5 6-
301. 1 302.2 E%trah dro-2H 1C§%%ﬁ$§ﬁ§§8¥ 1d- EVS VI TEEER) Fauna’) ©
6'-(2, I4? chiNg-o- benzyl oxy)-3,4,5,6- 338.1 339.1 tetrjah dro} iM—”i, 2' bi
razin -BYVBH - (&1 B 2 T 8 85. 2
2H[1 ,2 b?‘lrm;;i n [ '\(5]% Crgﬁémﬁxgxﬁisl?é%;yhgg% §§y4%6062t g%?%ﬁydro-
300. 1 301. 22+ HF a7t —3=18¥
6' - (3- Chl cro-15§LzyI%§zg-’gl%Q' F%‘g%ﬁ%‘eﬂ?yﬁ‘?ﬁ‘}f’&z. 1 33P 1 EPPSA dr o- 21
1,2" bi rdzin | 1 | BHaEydio?2 IRWARZINVE .2 5 di pet hyt -3l 4 5 6-] 332. 1
333.2 tet]r ahBH o- BEGBGHOTaihipphenr 2 MBINEBdbBe-PCT/d Hbb) D3EBE 69 NG
Ex. Conpound Nane |Getrehydwudd-[11]bigykeziny! hydegchloride
6' - (3- Fl ugro-benzy|sady) -2, 5-dinethyl -3,4,5,6- 316.2 317.3 tetrah dro-2H
1,2" bi rdzin-BK1 | €8Teiogbenzyyinbthary)-33,3i68eiahpdoahy2itehi 2H272.86. |1 287. 4
[1,2" bi jrazin | | 2H-[1,2']bipyrazinyl
1-BL | 6'-(Thiophen-3-ylmethoxy)-3,4,5,6-tetrahydro- | 276.1 | 277.3
2H-[1,2'lbipyrazinyl
1-BM | 2-Methyl-6'-(pyridin-2-yimethoxy)-3,4,5,6- 285.1 | 286.3
tetrahydro-2H- [1,2'bipyrazinyl
1-BN | 2-Methyl-6'-(pyridin-3-ylmethoxy)-3,4,5,6- 285.1 | 286.3
tetrahydro-2H- [1,2']bipyrazinyl
1-BO | 2-Methyl-6'-(6-methyl-pyridin-2-yimethoxy)- 299.2 | 300.4
3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl,
fumarate
1-BP | 6'-(6-Methoxy-pyridin-2-ylmethoxy)-3,4,5,6- 301.1 | 302.3
tetrahydro-2H- [1,2']bipyrazinyl
1-BQ | Methyl-(6-methyl-pyridin-2-ylmethyl)-(3,4,5,6- | 298.2 | 299.4
tetrahydro-2H- [1,2']bipyrazinyl-6'-yl)-amine
1-BR | (8-Fluoro-benzyl)-(2-methyl-3,4,5,6- 301.2 | 302.3
tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine
1-BS | (6-Methyl-pyridin-2-yimethyl)-(3,4,5,6- 284.2 | 285.3
tetrahydro-2H- [1,2'bipyrazinyl-6'-yl)-amine
formate salt _
1-BT | (3-Chloro-benzyl)-(2-methyl-3,4,5,6- 317.1 | 3183
tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine
1-BU | 6'-(2-Methoxy-pyridin-3-ylmethoxy)-3,4,5,6- 301.1 | 302.2
tetrahydro-2H-{1,2']bipyrazinyl
1-BV | 6'-(2,4-Dichloro-benzyloxy)-3,4,5,6- 338.1 | 339.1
tetrahydro-2H-[1,2']bipyrazinyl
1-BW | 6'-(2-Methyl-benzyloxy)-3,4,5,6-tetrahydro- 284.2 | 285.2
2H-{1,2']bipyrazinyl
1-BX | 6'-(3-Methoxy-benzyloxy)-3,4,5,6-tetrahydro- | 300.1 | 301.2
2H-[1,2']bipyrazinyl
1-BY 6'-(3-Chloro-benzyloxy)-2,5-dimethyl-3,4,5,6- 332.1 | 3383.2
tetrahydro-2H-[1,2']bipyrazinyl
1-BZ | 6-(2-Chloro-benzyloxy)-2,5-dimethyl-3,4,5,6- | 332.1 | 333.2
tetrahydro-2H-[1,2'Tbipyrazinyl
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"6'-(4-Piperidin-1-yimethyl-bénzyloxy)-3,4,5,8-
tetrahydro-2H-[1,2'lbipyrazinyl

367.2

368.5

1-CH

6'-[1-(2-Fluoro-pyridin-3-yl)-ethoxy]-3,4,5,6-
tetrahydro-2H-[1,2'lbipyrazinyl

303.1

304.4

1-Cl

6'-(7,8-Difluoro-quinolin-3-ylmethoxy)-3,4,5,6-
tetrahydro-2H-[1,2'bipyrazinyl

357.1

1-CJ
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15

6'-(2-Phenyl-pyrrolidin-1-yl)-3,4,5,6-

309.2

tetrahydro-2H-[1,2'|bipyrazinyl

310.2

Example 2

Preparation of Intermediate (3-Chloro-benzyl)-(6-chloro-pyrazin-2-yl)-amine (I-

2a):

To a solution of 2-amino-6-chloropyrazine (100 mg, 0.77mmol) in 7.7

mL of anhydrous toluene was added 3-chlorobenzaldehyde (87.4 pL, 0.77

mmol) followed by 50 mg of activated, powdered 4A molecular sieves. The

reaction was refluxed under nitrogen for 3 h, then cooled to ambient

temperature and treated with sodium borohydride (43.0 mg, 1.16 mmol).
The resultant slurry was heated to reflux under nitroger: overnight. After

cooling to ambient temperature the reaction was filtered through a pad of

Celite®, and the flitrate was concentrated in vacuo to a brown residue.

Chromatography on a silica gel preparatory TLC plate (1:1 hexane:ethyl
acetate) provided 71.0 mg of the title compound |-2a.



Preparation of Internediate 6'-(3-Chloro-benzylam no)-2,3,5,6-tetrahydro 5
[ 1, 27bi pyrazi nyl--4-carboxylic acid tent-butyl ester (1-2b): A m xture of
(3- chl or owben/pgisyé ( 6- chl or o- pyrazi n- 2- él)-anine (1-2a (7PCO/1MREL/0209328
nmmol ), piperazine-1 -carboxylic acid t8rt-butyl ester (260.2 ngy, 1.40
mol ) and 1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (208.9 pL, 1.40 mmol) in 1.0
m - of ethanol was refluxed for 18 h under nitrogen. The io reaction was
then cooled to anblent t enper at ure and oured into 20 nL of water. This

was extracted 2HkNMR 400MHz, I5PChael 78 (BndH)HB7E dabl Mk d-3%7 @i, extract s

aver was Ambe s 15 B aFD R GRET St R Foufl 28 mdBhtlac e i

vacuo to a yell ow residue that was chronmat ographed (prep. 15 TLC, 1:1
hexane: et h / to gi ve the tCI } I ebcorrplound (I32b as adwhl te solid,

. 9= 7.25-7.18
(m .8H); oH). M5
(ESH) [ fon of

(3-Cnloro- benZYA)ﬁlﬁ(ﬁLrédb(S@htoeémhzﬂb%-zmdrb pyzama@wammw(__y yl)- amine
(2-A): The_title conmpound (2-A) was ared fr
benzyl am rid) 02"@ 9. FEF‘PQWRJEI‘P@Z[”P ?Cﬁmpw*'ﬁﬁpfﬂlﬁeﬁb%t&\'%%&QQ Acid

tert- butyI ) was added
trifluor oacgt [ (@Z@ﬁ{ l)(i?%gfs g&??ﬁcﬁabgh%ﬁﬁé?ﬁ%@a ur eﬁ@ %O , the

m xt ur e wasimuiuinedOimit of &tHdnoNaakl reﬁuk@(torraetrednuertﬂmtrcglém ahel x 35 n).
The organic | ayer wa washed with b |edadco cent to afford
the ti f@@%%“ M@sa@ea COPreé’etharH‘ ien mp%%/ﬁ.’a‘ég%%*ﬁ H iég 293 71 'H
NVR (400 ; s, 2H);

3.41 (dd, %ercg%@?gc?&ﬁ% I\/é%(dl%l;)&éﬂ %%Cégaté@ndﬁg%r?gﬂn Bd s (MH1). 5
Exanpl e 3 diganid exifacts ivese matsbed avithed xatS mé. wateh dollowest by i 8pale bhg conpounds
of

1.46 (s,

brine. The organic layer was then dried over sodium sulfate, filtered and
concentrated in vacuo to a yellow residue that was chromatographed (prep.

15 TLC, 1:1 hexane:ethyl acetate) to give the title compound (1-2b) as a white
solid, 13.5 mg.

'H NMR (400 MHz, CDCLsg) 8 7.38 (s, 1H); 7.31 (s, 1H); 7.25-7.18 (m
4H); 4.81 (bs, 1H); 4.48 (d, 2H); 3.46 (bs, 8H); 1.46 (s, 9H). MS (ES™) Calc:
403, Found: 404.3 (M+1).

20
Preparation of (3-Chloro-benzyl)-(3.4.5,6-tetrahydro-2H-[1,2'lbipyrazinyl-6-yl)-
amine (2-A):

The title compound (2-A) was prepared from 6'-(3-chloro-

benzylamino)-2,3,5,6-tetrahydro-{1,2']bipyrazinyl-4-carboxylic acid tert-butyl

25  ester (I-2b). To a solution of (I-2b) in CH,Cl, was added trifluoroacetic acid.
After stirring at room temperature for 3 h, the mixture was poured into 1N
NaOH and extracted with CH2Clz (1 x 35 mL). The organic layer was
washed with brine, dried and concentrated to afford the title compound as a
free amine (2-A).




the present invention wherein Wis oxygen and further illustrates conpounds
of the present invention where Wis oxygen not illustrated in Exanple 1. 10
Exanpl e 3waoBoewes ati on of | nternediate PCT/IB02/02293

3-(6- Chl or o- pyrazi n-2-yl oxynet hyl ) -benZonitrile 1-3a To a sol ution of

3- hydr oxynet hyl - benzonitrile (2.0 g, 15.0 mmmol ) and 2, 6-di chl oro-pyrazi ne
(2.24 g, 15.0 mmol) in THE (150 nm.) was added 60% is NaH in mneral oil
(0.9 g, 22.5 mmpl ). After stirring at anmbient tenperature for 2 h, the
reacti on m xtur lﬂH\MMRr(éOGMHzn@Bs@DNSHCBS((Q,OU'MY)ZMmEeémréld) eld46\€$th Et hyl

(raoson . 2R CERLdod ) S AL BT e S YEST] BB 380 ol o o s

chr omat ogrémma)d over Silica Gel '(40g) eluting with hexanes (1000 m.) 20
fol l oned by ethyl acetate (500 ni) to obtain 3.53 g of the desired pure
product (I-3a as a white solid. IVB ( ES+) Cal C.: 245.0, Found: 246.1 (M+l).

HNI\/RA%CDCI3) S 820 (d, 2H), gﬁigf '7.69-7.62 (m 2H), 7.5(t, 1
25 Preparation of %ﬁl ate 3- (3, 4 5 6-Tetrahydro-2HT

1 27bi pyr azi nyl Es‘zampyé MBI Atdeanes ndthbes (dr-p?bbanp?g abmtpumad@‘of
3(6 chl or o- pyrazi n- 2-yl oxy rrethM benzonitrile 1-3a (3.53 , 14.4 mol)
and pi per alfieneregept invgntiamwheeeim\lig oxygen ﬁaﬁ&lrﬂqqrz:uusﬁqtemgmp@unﬁﬁ ed under

f
the resi dugl hedareBuTaaon RBle b Bl R SRR St ERae Y Seet ate
sol ution was washed with H20 (4 x 125 nlL), brine (125 nlL), dried WO

03/ 000666 PCT/1B02/ 02293 72 (Na2sSi4), filtered, and concentrated to
dryneséO The crude nmateri aI was cﬁf?( fﬁ)@‘i"’aphed over Silica Gel (40 g)

using 5% _tHé(,a, Shapt to gl ve
3.03 g of S ' T d Cal c.
295. 1, Fou(_lct?a1296 2 (IVH) 1HNMR (CDCI 3): 8 7.71 (d, 1 H), 7.68-7 58(23+m

IAZ;Ir_l)epar?atAfi?f);1n 01iL ?D(QSQJUB&‘ of %ER tﬁyﬁbé@%lﬁr@ %6@2%}3} "E‘g rﬁ§/P[352ymst hyl ) -

2,6-dichloro-pyrazine (2.24 g, 15.0 mmol) in THF (150 mL) was added 60%

15 NaH in mineral oil (0.9 g, 22.5 mmol). After stirring at ambient temperature
for 2 h, the reaction mixture was poured into 1N HCI (100 mL) and extracted
with Ethyl Acetate (1 x 250 mL). The organic layer was washed with brine,
dried (Na;S0,), filtered, and concentrated to dryness. The crude material
was chromatographed over Silica Gel (40g) eluting with hexanes (1000 mL)

20 followed by ethyl acetate (500 mL) to obtain 3.53 g of the desired pure
product (1-3a) as a white solid.

MS (ES*) Calc.: 245.0, Found: 246.1 (M+1). "HNMR (CDClg): § 8. 20

(d, 2H), 7.75(d, 1H), 7.69-7.62 (m, 2H), 7.5(t, 1H), 5.40(s, 2H).

25  Preparation of Intermediate 3-(3,4.5,6-Tetrahydro-2H-[1,2'lbipyrazinyl-6-

yloxymethyl)-benzonitrile (I-3b):
A mixture of 3-(6-chloro-pyrazin-2-yloxymethyl)-benzonitrile [-3a (3.53
g, 14.4 mmol) and piperazine (12.4 g, 143.70 mmol) in ethanol (144 mL) was

stirred under reflux for 48 h. The reaction mixture was concentrated to
30 dryness and the residue was dissolved in ethyl acetate (300 mL). The ethyl
acetate solution was washed with H,O (4 x 125 mL), brine (125 mL), dried



| o benzam de (3-A): A solution of

3-(3,4,5,6-tetrahydro-2H[1, 2' ] bi pyrazinyl -6' -yl oxy- nethyl)-benzonitrile

| -3b (3.080@3/00@663 mMV) in a mxture of methanol (10 m -) PemdBR/1A2989a0H
(51.3 nL, 51.3 mvl) was heated at 60C’2or 24 h. The reaction mxture was
partitioned between H20 (150 nml-) and ethyl acetate 15 (300 niL). The
organic | ayer was washed with H2O, brine, dried (Na2S™), filtered, and
concentrated to dryness. The crude material was_ chromat ographed over
Silica Gel (NagSQy), iiberayl, aoohanncratiated toglipesmeThe brusts miatatial was % NHAOH as

NE (Bt cerforieBgiaBiiet fiafsiits Be G B S8R Eme tdnpuedyitloge 37! 1%y %
7.80-7. 78((ibﬂloritieF0n¢h 196 RH,CH9 s the eludrit to F;wé@ ®3§2éf&hmde%hlbd pr&dwd (s, 2H),

3.53-3. 51( 2.87-2.84(m 4H). Exanple 3-B Preparation of

| nt er medi atde_b)k@\ﬁd’\”@?fb@ﬂ if-- 6-f 1 uoro-pyridine (1-3c): Conmpound I-3d was
prepare accordl n 2000,

65, 7718-7722. 6%%%%!‘?0 o $¥Fg‘§s‘£§;ée£?'@+& WWF%&?I?)-C%-W) et hanol
(1-3d): 307Tw1(a| spl ureervgs 2%+ﬁhlmom b 16?1‘5@2'(9 zmr Bdwssb(x%c (1 43 g,
9.84 mol) in 3\/& -) was adde 2.8 mol).

reaction lﬁWt@ﬁ@ 5(@“4 ed overni ght at refl ux. The cool ed aqueous

m xture was first WO 03/ 000666 PCT/ 1 B02/ 02293 73 extracted with heptane (2
x 20 L) and , ) t }ayers wer e
conbi ned, wasHed PN Z SOP = aHd——co1 0 dryness.
The crqde rbngguﬁdg\/ﬁg.,aghrormt ographed over SI I I ca gel (15 g) using 2%

met hanol / methylene chloride with 0.5 % NHAOH 5 as the eluant to yield
518. 7 ng of the A selutios &hBdPtS B-ted@hygra2iidl BlRipirazinyliGpmiexy cDCl 3) : 8

b opar at 1 oS IheoFRARmE bR 07 o o R st ot afknstol Gy i o

%ggzl ne (2 |a"ggei)N NEDR (59/3uinl.081 & mbfolf WHE heamt AearCfor o4 ietrhanol  1- 3d
i reaction mixture was partitioned between H,O (150 mL) and ethyl acetate

15 (300 mL). The organic layer was washed with HyO, brine, dried (NaxSQ,),
filtered, and concentrated to dryness. The crude material was
chromatographed over Silica Gel (40 g) using 10% methanol/ methylene
chloride with 1% NH4OH as the eluant to yield 834 mg of the title compound
(3-A) as a white solid.

20 MS (ES*) Calc.: 313.2, Found: 314.3 (M+1). '"HNMR (CDCl): &
7.96(d, 1H), 7.80-7.78(dd, 1H), 7.62-7.59(s+m, 1H), 7.46-7.42(s+m, 2H),
5.39 (s, 2H), 8.53-3.51(m, 4H), 2.87-2.84(m, 4H). |

Example 3-B
25  Preparation of Intermediate 2-Chloromethyl-6-fluoro-pyridine (1-3c):

Compound |-3d was prepared according to the procedure described
in the J.Org.Chem., 2000, 65, 7718-7722.

Preparation of Intermediate (6-Fluoro-pyridin-2-yl)-methanol (I-3d):

30 To a solution of 2-chloromethyl-6-fluoro-pyridine |-3c (1.43 g, 9.84
mmol) in HxO (22 mL) was added K,COs3 (1.77 g, 12.8 mmol). The reaction
mixture was stirred overnight at reflux. The cooled aqueous mixture was first



mmol ) and 2, 6-di chl oro-pyrazine (431.2 ng, 2.89 mM in THE (14.7 nlL) at
room tenperature was added 60% NaH in mneral oil (174 ng, 4.34 mmol). The
resul ti ngwoiogiooses was stirred at anbient tenperature for PETHBeAR295
concentrated. The residue was purified3by col um chronmat ography (et hyl
acetate /hexanes= 1:4)) to afford 560 ng of the title conmpound (-3e). M5
(ESt) Calc.: 239.1, Found: 240.1 (Mt1l). "HNMR (CDCI3): S 8.24(s, 1 H),
8.19 (s, 1 H, 7.85-7.79(q, 1 H, 7.34-7.32(dd, 1 H), 6.91-6.88(dd, 1 H,
5.42 (s, Z2&ktractéd Wim@emahe@ af20 mL)and then ethyl acetate (2 x 50 mL). The

6' 46- Fl uor o- pvri di n- 2- V|

(3-B): Fol F6N AGetalRelayermars 5%’989@1?&% yasbpau %fdr S et (oS0 B 2nove,
2- chl oro- @oﬁ&(rglggéﬂ 9 B%[rfe%n'l'%eyérﬂﬁé hesidlie mé{saél'lrama&dé}ﬁﬁﬁﬁd oQeft2 ol ) and

25 pi perazi ne mmol ) were reacted to give the title corrpound

(3 B). Thesﬁ:czmgel(ﬂﬁ@)rlusamg@&’sn]ﬁlham¢|émelﬂw|@m@pbloadew\éthTQ@ BINALOB%

met hanol / neth th %. el d 23

of the 111 fg)thepély@a&o pistihy 76 viing che W CoMeBigt 13l AEAYeY A" 1y 1y ™
- H)2 7.30(dd, 1

TR i 82(d§-n?1%/ﬁ=? Cég;éesgé S,717'5J('&| 1|-T)4€r41§7613’((n23 Hsbbag %23 L (ﬁn

4H), 2.23 (Hl), 4721 sHH).WO 03/ 000666 PCT/ | BO2/ 02293 74 Using the

appropriate starting materials, the conpounds listed in Table 2 were

prepared in anan_alooy manner t t he s¢g eonce aof,. reactions , descri bed

above for 33,04 E di =2 M5 Ex.
Corrpoun6i : -3 ound No. (I\/H) 3-C
-(2- EASE hoxy) -3, 4,5, 6-tetrahydro-2H 285.4 286. 4 1 , 2" bi

r azin | 3 D 6'- (r&-erd)Iutlon |mf/(6-ﬂuorozpyﬁdre%yjj<-yr)etbamla.§g (368518, 3
tetrahyds On'nzrrl_\iél) and’ 2 ,6- dbchloro-pyrazme (431.2 mg, 2.89 mM) in THF (14.7 mL) at
room temperature was added 60% NaH in mineral oil (174 mg, 4.34 mmol).
The resulting mixture was stirred at ambient temperature for 19 h and
15 concentrated. The residue was purified by column chromatography (ethyl
acetate /hexanes= 1:4)) to afford 560 mg of the title compound (i-3e).
MS (ES*) Calc.: 239.1, Found: 240.1 (M+1). '"HNMR (CDCl3): &
8.24(s, 1H), 8.19 (s, 1H), 7.85-7.79(q, 1H), 7.34-7.32(dd, 1H), 6.91-6.88(dd,
1H), 5.42 (s, 2H).

20
Preparation of 6-(6-Fluoro-pyridin-2-ylmethoxy)-3.4.5, 6-tetrahydro-2H-

[1,2']bipyrazinyl (3-B):
Following the general procedure for the preparation of |-3b above, 2-
chloro-6-(6-fluoro-pyridin-2-yimethoxy)-pyrazine (100 mg, 0.42 mmol) and
25 piperazine (360 mg, 4.17 mmol) were reacted to give the title compound (3-

B). The crude material was purified by preparative TLC using 5% methanol/
methylene chioride with 1% NH4OH as the eluant to yield 23 mg of the title
product (3-B).
MS (ES*) Calc.: 289.1, Found: 290.2 (M+1). "HNMR (CDCls): & 7.80-
30 7.74(q, 1H), 7.64-7.63 (2s, 2H), 7.32-7.30(dd, 1H), 6.84-6.82(dd, 1H), 5.36
(s, 2H), 3.49-3.46 (m, 4H), 2.94-2.92 (m, 4H), 2.23 (br s, 1H).



Exanpl e 3-E Preparation of Internediate

3-(6-Chl oro-pyrazi n-2-yl oxynet hyl )-benzonitrile 1-3f : 10 A m xture of
2, 6- di chlwowpyomsé ne (400 ng, 0.671 mol ), 3- hydroxynet hpCThBoz@2Rd3t ri | e
(428 ny, 0.805 mmol), KOH (181 ny, 0.805 mol) and 18-crown-6 (28 ny,
0.027 mmol) in toluene (10 m-) was stirred at reflux for 6 h and
concentrated in vacuo. The residue was partitioned between H20 and et hyl
acetate. The aqueous phase was separated and 15 extracted with ethyl
acetate twi ce Usingiheapprdpoatgastating raieciass, wmeompashdsllisxiedﬁnwat er and

brine, dri concentrated in cuo. The c 667. 2

ons used f SADRAIEIT SEPRATEH duan ANAGHISIATPELE e fectehen of [asshns. (3, ™
4,5, 6-Tet b tril

(35 A b B B Bl O b BT tril o 1:af
(667.2 ng, 2.716 mol ), pi pera2| ne (297 nmg, 3.531 mml), sodiumt- butoxide
(287 nmgs 2.987 mmmol ), BINAP (67.7 nfABLE@9 mmol ), and Pd2(dba)3 (49 7 ng,

0. 054 mmol —4-nh-toluene (1n faal \ was—heated—at—90 G 25 pgverni-aht

TS

sol ution V\Jas codl ed to roomterrperature and filtered throungsa- cel te pad.
The celite VT%,OW hie ethyl acetate several t eg )0666
PCT/ 1 BO2/ 02 co ned filtrate was concentrated i’ n {I@Clrf 1 0 give
the crude it?e conpound. The product was purified byl chronh i phy
(silica, 1D%-CVe@Y(gimfidm-BafiansxyM3 4 56-tethdiiOrd-2Ho of 285.130280.4
3-(3,4,5, 6t t(cajtvﬁ W}Zﬁfgﬁyzé’inhﬂ 2' ] bipyrazinyl -6"-yl oxymet hyl) - benzoni{rile
(3-E). 5 NVRUE 774 (d] B m 2H);
758 (1 1Y tég dgg%ﬂdmg}p ;h O P54 (t, ?@53‘ gg?t iH) . VB
(ES+) Cal e—295- \ALam oy e |_X6‘1i"|M= e—3—+F—to—r ePa& at-t-or—of
| nt er medi ate 3' - ChI oro 6'-(3- chI oro benzyl oxy) 3,4,5,6- tetrahydro-2Hf 1
2' | bi pyrazi nyl - 4-carboxylic acid tgj(g, gyl ester (1-3h) and Internediate

5' -Chloro-6'-(3-chloro- benzyl oxy) 3,4,5, 6- tetrahydro 2Hf 1
2' | bi pyr azifng 28105 & edia drhloraipyiazi ARY!)-benzonitrile

[-31):

10 A mixture of 2,6-dichloropyrazine (400 mg, 0.671 mmol), 3-
hydroxymethyl-benzonitrile (428 mg, 0.805 mmol), KOH (181 mg, 0.805
mmol) and 18-crown-6 (28 mg, 0.027 mmol) in toluene (10 mL) was stirred

at reflux for 6 h and concentrated in vacuo. The residue was partitioned
between H,O and ethyl acetate. The aqueous phase was separated and
15  extracted with ethyl acetate twice. The combined organic extracts were
washed with water and brine, dried and concentrated in vacuo. The crude
product |-3f (667.2 mg) was used for next step without further purification.

Preparation 3-(3,4.5,6-Tetrahydro-2H-[1,2'lbipyrazinyi-6 -vioxymethyl)-

20  benzonitrile (3-E):

A mixture of 3-(6-chloro-pyrazin-2-yloxymethyl)-benzonitrile |-3f
(667.2 mg, 2.716 mmol), piperazine (297 mg, 3.531 mmol), sodium &
butoxide (287 mg, 2.987 mmol), BINAP (67.7 mg, 0.109 mmol), and
Pdx(dba)s ( 49.7 mg, 0.054 mmol) in toluene (10 mL) was heated at 90 °C
25 overnight. The solution was cooled to room temperature and filtered through
a celite pad. The celite pad was washed with ethyl acetate several times.



A solution of 6'-(3-chloro-benzyloxy)-2,3,5,6-tetrahydro 15
[1,2" ] bipyrazinyl-4-carboxylic acid tert-butyl ester (1-1 b) (322 ng, 0.80
mol ) i rWaHeA®66d0 nl) at 0 C under a nitrogen at nospher @CRABOZ02e¢% ed Wi th
N- chl orosucci nam de (106 ng, 0.80 nmmoP). The resulting mixture was all owed
to warmto roomtenperature and stirred for 16 h. The reaction m xture was
partitioned between CHClI 2 and saturated aqueous NaHCO3 sol ution. The 20
organi ¢ phase was washed with twice with saturated agueous NaHCO3 sol ution
and once W bhé chmbired filtiatel was @onpgBiatedanKagre de piver theterde tilad

trated h
(G0 2- r comaBuntd ik prdfuct {3 8 oo TR e % G i ng
el ution orW@OH/@icﬁmrﬂmtnaﬁ@mmeermmomﬁo gge 1880hg B@PEyed 25 (116 nyg,
33% and Conpound 1-3 e structures, Qf

t
nonochl orlmltaéwdtﬂ'@ﬁddt 62‘%15%%@6/%9" hyxbenzgitilgdaete). V\C,(c))rrpound 1y3 ,:

1192 £20, RS, Bl o fShir o i gy 2, (1

(ES+) Cal Cy 5438 1H): P, 14895246 (& PH WMJ HANGHE8EAH). RI3/(B8203 76
Conpound I-3h3(81H NVR gsd 4@ c& & 1. 9118 (8 9 ). 3,48 § 53)9 (m 8H)
5.35 (s, Q)alc 29§%Fmd( &96@6\“ 41 7. 42 (m 2H. MS (ES) Calc: 438.
Found: 439.2 (Mtl). 5 Preparation of

3'-Chloro-6 -(3-chl oro-benzyl oxy)-3.4,5,6-tetrahvdro-2H [1, 2'| bi pyrazi nyl
hydrochl oride (3-F) A solution of Example 3-F

3' - Chl or o- 6 -(3-¢chl oro- benz on )-3,4 5 -tetra dr

hio

2H—
O

3 S8 I-3g) (40
. éét@ﬁ 1&5h)Wrdd? HCO in

0 m XL Ur e was stlrred

ether to - ARg 2% 1H NMR (400 MHz,
DMBO-d6) 5 3. 18§(§;§ut&|'%ﬁ6i’(‘>35é'—hl&%5be y2]23§?5 @tetr&%d?dﬂ) 7.40 (m 3H),

7.52 (s, 1 9. 32 Cal c: 338.1,
Found: 15339[132 g iazinyl-4-carboxylic acid tert- butyl ester (1-1b) %322 mg, 0.80 mmol)
in CHCIz (10 ml) at 0 °C under a nitrogen atmosphere was treated with N-
chlorosuccinamide (106 mg, 0.80 mmol). The resulting mixture was allowed
to warm to room temperature and stirred for 16 h. The reaction mixture was
partitioned between CHCI, and saturated aqueous NaHCOs3 solution. The
20 organic phase was washed with twice with saturated aqueous NaHCO3
solution and once with brine, dried over MgSO4 (anhydrous), filtered and
concentrated in vacuo. The residue was purified by flash chromatography
(CHCI-EtOAC 99:1 to 95:5). Three compounds were obtained in the
following elution order: dichlorinated material (45 mg, 13%), Compound |-3g
25 (116 mg, 33%) and Compound |-3h (30 mg, 7%). The structures of the two
monochlorinated products were assigned by nOe experiments.
Compound ]-3g: 'H NMR (400 MHz, CDCls) & 1.46 (s, 9H), 3.34-3.37
(m, 4H), 3.51-3.54 (m, 4H), 5.25 (s, 2H), 7.24-7.26 (m, 3H), 7.37 (s, 1H),
7.57 (s, 1H). MS (ES") Calc: 438.1, Found: 439.2 (M+1).



Exanple 3-G 5'-Fluoro-6'-(3-chloro-benzyl oxy)-3,4,5,6-tetrahydro-2H [1

2' | bi pyrazinyl-4 20 carboxylic acid tert-butyl ester (I-3i): and

3 -FIuordwe(B@@mmhloro benzyl oxy) - 3, 4, 5, 6-t et rahvdr o- 2H—fPCTﬂB0ymn93

1, 2' | bi oyrazinyl - 4- carboxyllc acid tefé - butyl ester (I-3i'): A solution of
6' - (3-chl oro- benzyloxy) 2,3,5,6-tetrahydro- [1,2']bipyrazinyI-4-carboxyIic

acid tert-butyl ester (1- 1 b) (600 nmg, 1.49 mml) 25 in acetonitrile (12.4
m) at O C under a nitrogen atnosphere was treated with Sel ectfluorTM

[ 1- (chl or onet h@iompburidiedi- IHNMRA#60iMBzcGDIGH)D 2.48](s, 9id),&h48-3.57

[

(
al 1 owed t o(TaPH) 35 Gbi kot ALkt Bnadtd det 17t oy 2db MS Gt on
m xture wag 383" %hheng§9QWn CH2Cl 2 and water. The organi c phase was 30

washed twi cé wWth wi th saturated aqueous NaHCO3 sol ution and
twice with brine, dried over MySO4 (anhydrous), filtered and WO 03/ 000666

PCT/ 1 BO2/ 02293 7 . The yesi i fied by flash
chr omat dgr &p8R : , : Sk 2o M%ﬁf@ﬁﬁ’g—aere obt ai ned

in the fol} o, a%} h ro@hléﬁﬂe gJ;:quorl nated rraterlal (160 nmg, 25%,
I nt er nedi a I nternmedi ate 1- 3i 229 . The

141
structures of tHescﬂutmeha'nGhloln@ﬁl f&cb@@ﬁ@dz&i@&yﬁ%ﬂ&é @ifgfﬁbéiiotaﬁ'nucl ear

oo 23”‘”265 Braginy FdcafhBRYlc B gerbUb SFf Gl B 20 5T
J=3, 1 H), of 9310m§rh”61) 3, 4- diofend 4 0.5l 53mlb'|)at 238 WiStbafed] with H3.id.1,4o0und: 423. 4
(Mm+1). 10Interrred|ate l-3i": gI_OOM—|z CDClI 3) 6145(5, 9H) 3.49

(m 8y, Hixxaned4 MH) ,237ml1@'Q‘draneJ)3 he mpsulting migtwre yias stirregiat s, 1 H M

6~ (3- Onl oFeRBaREReEARyye o1 5 b b pich & BRRAAE pBesred) pnd treated

(1 2" 1 bi py ki dhibr.f PRERLE] Wis@ollebictPbyilt@fiorfand washed with ether to
-(3-chl oro-benzyl oxy)-5"-fl uoro-3, 4,5, 6-tetrahydro-2H

[1 2' ] bi pyaﬁ@rdwmewﬂa:@mmpwmd@_E&Znger?tZ/@uty| ester (1-3i) (50 ng, 0.12

o) g "o AR (B, DSO-dFS 28168 U SIS0BS! SIREABES Tor 2

and
15 2H), 7.40 (m, 3H), 7.52 (s, 1H), 7.77 (s, 1H), 9.32-9.39 (m, 2H)

MS (ES™) Calc: 338.1, Found: 339.3 (M+1).

Example 3-G
5'-Fluoro-6'-(3-chloro-benzyloxy)-3.4.5 .6-tetrahydro-2H- [1,2'Tbipyrazinyi-4-

20 carboxylic acid tert-butyl ester (I-3i): and
3'-Fluoro-6'-(3-chloro-benzyloxy)-3.4.5.6-tetrahydro-2H-[1.2'bipyrazinyl-4-
carboxylic acid tert-butyl ester (I-3i'):

A solution of 6’-(3-chloro-benzyloxy)-2,3,5,6-tetrahydro-
[1,2'lbipyrazinyl-4-carboxylic acid tert-butyl ester (1-1b) (600 mg, 1.49 mmol)

25  in acetonitrile (12.4 ml) at 0 °C under a nitrogen atmosphere was treated
with Selectfluor™ ([1-(chloromethyl)-4-fluoro-1,4-diazoniabicyclo[2.2.2]-
octane bis(tetrafluoroborate)]) (526 mg, 1.49 mmol). The resulting mixture
was allowed to warm to room temperature and stirred for 16 h. The reaction
mixture was partitioned between CH,Cl> and water. The organic phase was

30  washed twice with water, twice with saturated aqueous NaHCOj3 solution
and twice with brine, dried over MgSQ, (anhydrous), filtered and



concentrated in vacuo. The residue was triturated three tinmes with ether.
20 The title conmpound 3-1 was collected as a white solid (15 ng, 34%. M5
(ES+) Calwoo03@a@eds Found: 323.4 (M+l). Exanpl e 3-H PrepaPamiiBoe/axp9o3
3' -Brono-6' - (3-chl oro-benzyl | oxy) -3, 4,8, 6-tetrahvdro-2H 25
[ 1, 27bi pyrazi nyl -4-carboxylic acid tert-butyl ester (1-3i) and
5' -Bronp-6'-(3- chloro-benzyl oxy)-3, 4,5, 6-tetrahvdro-2H [1 ,27bipyrazin
yI 4-carboxylic acid tert-butyl ester (1-30: A solution of

- ( 3- chl ocandenteyéd iy yaia, Bhé residuaivad mevifipd by flashpshramiatggraphyar boxyl i ¢

gt Rl A aBab Niat Tk ot RlaREed TR o (6. 4o mo,

3. 53 mmol ) foliblithd ERtbh IdMderTdfudriRakREmYAR rXB/( 18 28 | IrReRheRaR3- 78

allowed to vvarmqo roomtenperature and stirred or "h. The reaction

i i(t ure waﬁ_h(ﬁarmgi5%h@dldtietaml§ﬁ“3£tﬂm_2(1éh(ﬂn@aﬁ%ht 'Eﬂe stjueisiies Rblh@CB
t T
ol Ut o ahtp marR Bpfin@ap e Ve R alineR o BR COvEHATRYP BT T

concentr at %?%Wmntghe residue was purified by flash chromat ography
(CHCI 2- Et OAC to 96:4). Three conpounds were obtained in the follow ng

el ution order: Etemﬁhaa i: it WM R(4QQsIHA CDIGt) 8 1 it fswOil) e84 1181 (176

monobr ofr rATL Bl (aet e 5@#43 20 gnlR Gyl et &retle abf |

(nOE) expems@? Calet gzapdFetsd:1428.4 (M1 NVR (400 IVHZ CDCI 3) 6 1. 49 (S
3.32 m 4H), 355358(m4 % 27-7.31 (m
3H) 7141 (s, mte{)memams_-_@s H NYR H@OG\M)C@@M 146‘;'2 (& 9|‘Ftb§rﬂi9 (m83. 4

2, " g o MR R S (27,2 (7

482. 1, Fomsigzé mamz FELRORE 2 0. | nter edi at e
6' - (3-Chl oro-benzyloxy)-3'-nethyl-3,4,5,6- tetrahydro-2Hf

127bi pyr azi nyl - 4-carboxylic aci d tert-butyl ester (1-3k): 20 A m xture of
3 -bromo- 65 £ 3 b9 bPs DKl B by ):LliEHd-3 86 darbhydro-2H-
15 [1,2']bipyrazinyl formate (3-G):
A solution of 6'-(3-chloro-benzyloxy)-5'-fluoro-3,4,5,6-tetrahydro-2H-

[1,2bipyrazinyl-4-carboxylic acid tert-butyl ester (1-3i) (50 mg, 0.12 mmol) in
formic acid (96%, 0.5 ml) was stirred at room temperature for 2 h, and
concentrated in vacuo. The residue was triturated three times with ether.

20 The title compound 3-1 was collected as a white solid (15 mg, 34%).
MS (ES*) Calc: 322.1, Found: 323.4 (M+1).

Example 3-H
Preparation of 3'-Bromo-6'-(3-chloro-benzyloxy)-3,4,5.6-tetrahydro-2H-

25 [1,2'Ibipyrazinyl-4-carboxylic acid tert-butyl ester (I-3j) and 5-Bromo-6"-(3-
chloro-benzyloxy)-3,4.5.6-tetrahydro-2H- [1.2'Ibipyrazinyl-4-carboxylic acid
tert-butyl ester (I-3J°):

A solution of 6’-(3-chloro-benzyloxy)-2,3,5,6-tetrahydro-

[1,2']bipyrazinyl-4-carboxylic acid tert-butyl ester (1-1b) (1.5 g, 3.7 mmol) in
30 CHCI; (44 ml) at 0 °C under a nitrogen atmosphere was treated with N-
bromosuccinamide (6.49 mg, 3.53 mmol). The resulting mixture was



[1, 2" ] bi pyrazinyl -4-carboxylic acid tert-butyl ester (1_SI) (82 ng, 0.17
mml ), nmethylboronic acid (15.3 ng, 0.25 nmmol ), K3PO4 (72 ng, 0.34 mmol),
dppf (4.WOreg/00@6®©085 mml ) and Pdd 2dppf (CH2CI 2) 2 (6.9 mpCTOB@DBR293nmol ) in
THE (anhydrous, 1.2 nml) under a nitrog@n at nosphere was heated to reflux 25
for 16 h. The reaction m xture was cooled to roomtenperature and filtered
through a pad of silica gel, eluting with EtOAc-hexane (6:4). The filtrate
was concentrated in vacuo. The residue was purified by preparative TLC

( Et OAc- hexallwvm v warm i soomdenpenaiurs and stitred fer tBhp rgactiQn ( >99%

yield) 30,08 CF5a seBlibinetlhnoh 1, 419 shuh e aalR RN GREESS

PCT/ | BO2/ 0

. (3-Cnl Oééluﬁl@mZYhQWQar&cplﬁabbWas’ﬂwésﬁecﬁmﬁthtsaahmtbd)aadreodslNﬁlﬂm@yr azi nyl

hydrochlorlde (3-H): A solution of Intermedi at 0.17 I
HCl in 1, 4solyiiegxand with lw[m% dries over MgePy (%l% yﬁ%o@mﬁgér@é. %ﬁf%ed rg]g?n )

t enper at ur t t ted

w th ether ONEled i yadid, fife U Beb H%?'F'E?%iﬁﬁgﬁﬁgéﬁﬁa@féﬁt ether to

Effofj d gfng(m-I(()lf%EltMcgr ﬁgheto smmpgum?e&dﬁamaﬁmwededobtamdiﬁm Cal c: 318.1,
oun e unds listed i.n r repar .s'

?Raljogoms fOHOWH'tQ:%IHUP@@‘g &B@@'Qﬁ% r@q}\englf{gg p‘i"éﬁe‘ﬁw &—Ju o

ydroc o hbd% I A
N-chl or osu CI na /)ﬁ?@rlg?n%?tﬁéﬁﬁﬁge, Qng% 45;}( Fe]g-trﬁétggfﬂb;“u(;?s an%hreodum ng
t he hal ogetwmntamobtmnpwtm prosluctsyerer AsRignad b nuelear Cvgrbausereffest Cal c.

Found No. d% Ei -Chl oro-6'-(3-chl oro-benzyl oxy)-3, 4,5,6- 338.1
339.3 ¢ et Weﬂmef{i 2' bi razin | hydrochl oride 3-

ooy A O 90 St St 1.2
322.1 323.8.37 (m, 4H), 3.55-3.58 (m, 4H), 5.28 (s, 2H 7.27-7.31 (m, 3H ),74 (s,
1H), 7.65 (s, 1H). MS (ES) Calc: 482.1, Found: 483.4 (M+1).
Intermediate I-3{: 'H NMR (400 MHz, CDClz) § 1.48 (s, 9H), 3.50 (m,
15 8H), 5.35 (s, 2H), 7.28-7.32 (m, 3H), 7.43 (m, 2H). MS (ES") Calc: 482.1,
Found: 483.4 (M+1).

Preparation of Intermediate 6'-(3-Chloro-benzyloxy)-3-methyl-3,4,5,6-
tetrahydro-2H-[1,2'lbipyrazinyl-4-carboxylic acid tert-butyl ester (I-3k):

20 A mixture of 3'-bromo-6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-
[1,2']bipyrazinyl-4-carboxylic acid tert-butyl ester (1-3j) (82 mg, 0.17 mmol),
methylboronic acid (15.3 mg, 0.25 mmol), KsPO4 (72 mg, 0.34 mmol), dppf
(4.7 mg, 0.0085 mmol) and PdCldppf(CHCly)2 (6.9 mg, 0.0085 mmol) in
THF (anhydrous, 1.2 ml) under a nitrogen atmosphere was heated to reflux

25 for 16 h. The reaction mixiure was cooled to room temperature and filtered
‘through a pad of silica gel, eluting with EtOAc-hexane (6:4). The filtrate was
concentrated in vacuo. The residue was purified by preparative TLC
(EtOAc-hexane 1:1) to provide 72 mg of the title compound [-3k (>99%
yield).
30 MS (ES™) Calc: 418.2, Found: 419.2 (M+1).



tetrah dro-2H [1 ,2'" bi razin | formate 3-L

3' -Bronmo-6' - (3-chl oro-benzyl oxy)-3,4,5,6- 382.0 383.2 tetrah dro-2H 1,2
bi razin wofoeommse 3-M 5' - Bronp-6' - (3-chl or o- benzyl oxy) - 3P¢TBB&/02382. O
383.1 tetrah dro-2H [1 ,2' bi razin 1° hydrochl oride 15 Exanple 3-N
Preparation of Internedi ate 3- Chl or 0- 5- (3-chl or o- benzyl oxy) - pyr azi ne
(1-31): A solution of 3-chlorobenyl alcohol (9.57 g, 67.1 mol) in tol uene
20 (134 rﬂ) at 23 C l;nder a mtrogen atm)sphere vvas treated W|th NaH (60%

to reflux; oomterrperature The m xture was
treated WO6S 80 with 2,6-dichloropyrazine (10.0 g,

67.1 mol) and A%’ﬁllﬁfbﬁ@flh@érhtﬁdlat@rl 1-8(712. mgTbel7rramdl)| iorHB! it yde was cool ed
to roomtenperature and partitioned between water and Et OAc. The organic

phase was diexaae (4iM.h1.Brmhd mmaleat 233 waswstied aliepat tmperatyreder &d and

trat Th t h
(G2 2 neRdrutnd BHiEh o PIEbTaC s Rt o Bl el T Yeles 1 25c e
clear oil G@g‘@otleéteﬂ N\ﬁtréﬂ@@awbﬁ/vaéﬁé@hﬁdh 8iifer36 afford 86)mg of fhid it 3H),
8.18 (s, 1 H), L H N6 (ESH) Calc: 254.0, Found: 255, 2 (M) i o

Pr epar atloﬂompolJﬁﬂé:!ddaﬁ%tﬁle )Chl or 0- 5- ( 3- chl or o- benzyl oxy) - pyrazine 1-
oxide (1-3m: A + h o- benzyl oxy) - pyrazi ne 1-31
(500 ngy, 1.97 k'%é )0(5'%%&138 1E8ptﬁ?'5%f§%?@+ﬁpt'der a nitrogen atnosphere,
was treated w The@dnpaur(ds. IMedﬂmTétblm&:Wémpqwalnedmeing aElogqueCPBA) . The
15 resulting mxture was allowed to warmto roo0 enperat ur e tirred at 23
C forlde ROGeEkresIOthosefysed bethezpfﬁpaFﬂi'OBdeﬂ%g] (E'%(qppgbﬁ% pr&ﬁ%ﬁépgre The
reaction m‘fﬁ’t’é C Em?é rred at
room t errpenra ?f“ 3{0? Séﬁ)neé'ﬁg em‘%t e%ﬂ%ﬁé@%ﬁl %@m'\'/agf%‘é’ ed I%Tﬁéa-lza 2.

The filtr abe Setutifiwafongsrodecimgabethialegen dntodte pyeazing 80d9. (anhydrous), 20
filtered, and concentrated in vacuo. The residue was purified by flash

TABLE 3
MS
Ex. Compound Name Calc. | Found
No. (M+1)
3-l 5'-Chloro-6'-(3-chloro-benzyloxy)-3,4,5,6- 338.1 | 339.3
tetrahydro-2H- [1,2']bipyrazinyl hydrochloride
3-J | 3-Fluoro-6'-(3-chloro-benzyloxy)-3,4,5,6- 322.1 | 3234
tetrahydro-2H-[1,2'lbipyrazinyl hydrochloride
3-K | 5'-Fluoro-6'-(3-chloro-benzyloxy)-3,4,5,6- 322.1 | 3234
tetrahydro-2H- [1,2']bipyrazinyl formate
3-L | 3'-Bromo-6'-(3-chloro-benzyloxy)-3,4,5,6- 382.0 | 383.2
tetrahydro-2H-[1,2']bipyrazinyl formate
3-M | 5'-Bromo-6'-(3-chloro-benzyloxy)-3,4,5,6- 382.0 | 383.1
tetrahydro-2H- [1,2']bipyrazinyl hydrochloride

15

Example 3-N
Preparation of Intermediate 3-Chloro-5-(3-chloro-benzyloxy)-pyrazine (I-31):

A solution of 3-chlorobeny! alcohol (9.57 g, 67.1 mmol) in toluene
20 (134 ml) at 23 °C under a nitrogen atmosphere was treated with NaH (60%
dispersion in oil, 2.5 g, 67.1 mmol). The resulting suspension was heated to
reflux for 30 min and cooled to room temperature. The mixture was treated



chromat ogr aphy (Et OAc-hexanes 4:6) to provide 465 ng of the title conpound
(1-3m as a white solid (87%. 1 HNWR (400 MHz, CDCI3) 5 5.3 (s, 2H), 7.27
(m 3H), wolg/¢wes 1 H), 7.69 (s, 1 H, 7.77 (s, 1 H M PE®MBIaeRE: 270. 0,
Found: 271.2 (M+l). 25 Preparation of Bhternedi ate

' - (3-Chl oro-benzyl oxy)-3 4,5. 6-tetrahydro-2H [1 27bi pyrazi nyl

4' - oxi de-4-carboxylic acid tert-butyl ester (1-3n): A solution of

3-chl oro-5-(3-chl oro-benzyl oxy) - pyrazine 1-oxide (1-3m (200 ng, 0.74
mol ) in aeethanBidichierd@yratine {holerg,&7n1 mrogkandthaaied to eefluxgor 38 h r eat ed

W th piperazine-1 -carb I d but yl .
and heat ed T8¢ e8I ”’F'{St?-"' Wi"i‘% C‘aﬂ%léeq {92” fjgrﬁpg,-(rl%tﬁrgr é%%'ggg%&t ESr m %
03/ 000666 B@Mé&%/a@%@% EfGAEETRR GthHAR pH¥deRAad WakREE dvilpesrivrs irieat er and

Et OAc. The organi ¢ phase was washed™w th saturated aqueous NaHCO8 sol uti on
and was drioggr Mg8O, wmdrmaa)hfyltafedﬁ)'ld dancesiratedaiicvasyre dher rgsisl¥e n vacuo.

200 m 5 - S U PhEh ARERBO P VR AR B0 AL TIPS 61 s

9 3.
g” c: HLZO étf@%thrl]%&mﬁu%d(wﬂ@a clreérgilgi?ﬁgzﬁl-l) 7.38 (s, 1 H M8 (ES+)

gil 8:2| ﬁ;gr beﬂlﬂleMB/M(m ml—sz @E@b} &ﬁﬁﬁ(sf,ZH [1.32 (midYr 84&#p TH0
- 0 rl
_(3-chi ol %z?lz@'ﬂ)og% é?zl),%?'A‘-é&ba@ﬂ?‘gz%ﬁ-z[(wi' 1bi pyr azi nyl

4 - oxi de-4-carboxylic acid tert-butyl ester (-3n) (100 ng, 0.24 mol) in

HCJ in 1, 4-dioxane (4 M 20n1 at 23 C was stlrred at room)

t enper aour Prepardtidomoiintaras G ChIs plilg BZY40 k@zine lhe 15 sol i d

was col lected b tration and vvashed with ether to afford 85 ng of the

Ebtle4(ﬁ§m5ﬁﬂe—é—é@34 ( L;Sé;? 1H NVR (400 MHz, DMSO-d6) 6 3.10 (bs, 4H), 3.73
S ﬁsol j of?s—éﬁo%é Qlﬁhlcﬁbl)beﬂz 16X rakintd 1-39(5P6-18g32 (m 2

M5 (ES+) Caic: 320.1, Found: 321. & 26, E%g-ﬁ%l e 3-0 g 932 { K

1.97 mmol) in CHCl3 (10 mi) at 0 °C un er a nitrogen atmosphere, was

treated with 680 mg (3.94 mmol) m-chloroperbenzoic acid (nCPBA). The

15  resulting mixture was allowed to warm to room temperature, stirred at 23 °C
for 16 h, heated at refiux for 2 h and cooled to room temperature. The
reaction mixture was treated with Ca(OH)2 (680 mg, 3.94 mmol), stirred at
room temperature for 3 h and filtered. The solid was washed with CH2Clo.
The filtrate and washings were combined, dried over MgSQO, (anhydrous),

20 filtered, and concentrated in vacuo. The residue was purified by flash
chromatography (EtOAc-hexanes 4:6) to provide 465 mg of the title
compound (1-3m) as a white solid (87%).

'H NMR (400 MHz, CDCls) § 5.3 (s, 2H), 7.27 (m, 3H), 7.36 (s, 1H),
7.69 (s, 1H), 7.77 (s, 1H) MS (ES") Calc: 270.0, Found: 271.2 (M+1).

25
Preparation of Intermediate 6'-(3-Chloro-benzyloxy)-3,4.5,6-tetrahydro-2H-

[1.2'Ibipyrazinyl 4-oxide-4-carboxylic acid tert-butyl ester (I-3n):
A solution of 3-chloro-5-(3-chloro-benzyloxy)-pyrazine 1-oxide (1-3m)
(200 mg, 0.74 mmol) in acetonitrile (2 ml) under a nitrogen atmosphere was
30 treated with piperazine-1-carboxylic acid tert-butyl ester (343 mg, 1.85 mmol)
and heated at reflux for 5 h. The reaction mixture was cooled to room




Preparati on of |nternedi ate 5-Brono-3-(3-chl oro-benzy(oxy)-Ayrazin-2-

y/am ne (l-30): 3-Chl orobenzyl alcohol (2.36 nm., 20 mmvol) was added slowy
with 25 Wwoesousestirring to a suspension of NaH (60% di speTaB@02293 ni ner al
oil, 0.80 g, 20 nmol) in THE (25 nlL) &t room tenperature under dry
nitrogen with vigorous gas evolution. The resulting suspension was stirred
for 10 mn at roomtenperature. 2-Am no-3, 5-di bronopyrazine (2.53 g, 10
nmol ) was added in a single portion to give a dark anber solution. The

sol uti on viesngerahrataed partitiefediketwserowater aod KA dThe organic pbager at ur e.

The sol vent d t whi ch
di ssol ved 1S Hased b saiufatetiep el ap G saln AL EAS AR ek at ur at ed
aqueous Nafgad) V@nﬁ%ﬂ% Gfﬁte?ééf éh&%%@@ﬁﬁ&ed&ﬁ viaéhoMrhe rébidublat#d3 sol ution

was back extracted W th g m.). The conbi ned Et CAc extracts
were was hepumﬁedqby\@rmar@nmﬂh{;) Acmamgesdrs) teLprovigei 20 mear thei2sos,
filtered, d concentr @4% a viscous oily solid. The residue was
filtered t ﬁﬁ'ﬁ‘pguﬂgt@ﬂo ?tica gel, eluting with CH2Cl 2, 5 discarding

the first two vqwhmn MGBMHQHG nﬁ"-ﬁ 1h3é§t%¥@5mneﬂmt5 at(gdzmp a pinkish

solid. The solid was |sso ved | and freated with 4 M HC in
1, 4- di oxan@.311(n,r8H), ZB8rtsp11H) WISe(E&Bﬂ&G: ARG sheuryd: (ﬂ?‘lv@ﬂ\/‘sﬂ) rred 30 nin

at roomtenperature and the precipitate collected by filtration, washing

o' 0 ve 3. Eredarkfiof bl 6RO By p 5 BB PGP 1 Bbykdihg Vacuo

free base Byoxitg o Hibridg 1AN)at Foomterrperature I n saturated aqueous

NaHCO3 (100 ni) a gEtOAc(lOO m). After 30 min, the h% es were

separ at ed and tﬁes%éﬂ@bgfssdﬁé‘dﬁof\ﬂage@y{qxé&% \ﬁieﬁra@’@)%b F‘Z x 50 nL). The
nmbi ned t hyd ,

il tered, DiataBragiir 4 Eaass- Sl A 1o bRl Bt (e 0l 2 2s

pi nk sol i do(Zl @éndl) inEe bhl BUdioxar N\ﬂ Q@ﬁwl I\EHmmﬁID@t 23 °6 Wa§§tu(red 1 H;
7.44 (d, 1 H; 7.35-7.31 (m _3H); 5.36 (s, 2H); 4,87 (broad s,_2H). M
(ES+) Cal cat B8N tempsiaidre 91 20amin(Guting which a precipitate appeared). 'The

15  solid was collected by filtration and washed with ether to afford 85 mg of the
titte compound 3-N (99%).
'H NMR (400 MHz, DMSO-ds) & 3.10 (bs, 4H), 3.73 (bs, 4H), 5.34 (s,
2H), 7.39-7.5 (m, 5H), 7.73 (s, 1H), 9.26-9.32 (m, 2H) MS (ES”) Calc: 320.1,
Found: 321.3 (M+1).

20
Example 3-O

Preparation of Intermediate 5-Bromo-3-(3-chloro-benzyloxy)-pyrazin-2-

viamine (1-30):

3-Chlorobenzyl alcohol (2.36 mL, 20 mmol) was added slowly with
25  vigorous stirring to a suspension of NaH (60% dispersion in mineral oil, 0.80
g, 20 mmol) in THF (25 mL) at room temperature under dry nitrogen with
vigorous gas evolution. The resulting suspension was stirred for 10 min at
room temperature. 2-Amino-3,5-dibromopyrazine (2.53 g, 10 mmol) was
added in a single portion to give a dark amber solution. The solution was
30 heated to reflux for 2 h then cooled to room temperature. The solvent was
removed in vacuo to give an oily brown solid which was dissolved in EtOAc
(50 mL). The EtOAc solution was washed with saturated aqueous NaHCOs



Preparati on of Internedi ate 15-Brono- 3-(3-chl oro-benzyl oxy)-pyrazin-2 yl]-
carbamc acid tert-butyl ester (l1-3p ):

5- Br onp- 3wW330bl66s o- benzyl oxy) - pyrazi n-2-yl am ne 1-30 (1. 82TgB022893 ol )
and triethylamne (1.22 nm., 8.7 nmol) §kre dissolved in 1, 4-dioxane 25 (29
mL) under dry nitrogen. 4-D nethyl am nopyridine (71 ng, 0.58 nmol) and

di -tent-butyl dicarbonate (1.9 g, 8.7 mol) were added in single portions
and the solution was heated to 95 C. The solution was stirred at 95 C for 3
h then an é&hlintl)ohhé NaktOs solutidiAvaObadk exiracted withdE{OAn (R Hi75treL ). - but yl

di bonat dd T I t d 3
addi 11 onal T80 Srmbified EQATERpRcTHPrEaS e it Rt (08 i Srfatned it
brine, and(BXHLachfet BléNESHE fﬂté?éb an)d comn&été@@améowaweom th WO
03/ 000666 3 PCT/ 1 B02/ 02293 brine (12 O nL), dried over Na2SO4 (anhydrous),

filtered, a'ha reelduerwaaﬂlée;fedrihrowgbuaopm ofsilicatgal, elutingwithdPH2Cleuri fi cati on

) o182, WBoeFRhd T HAEATASBIFNRS, anthneald bt @eahisior ane,
yi el d) 5 EMM&I@WM@@h%@s%%&@ Et50 (50MhL) dndHrebd Wittin:M7. 33- 7. 26
(s ; ME (ES+) Calc: 413.0, Found: 358.2

(m 2H)
([ M 56] +1HG dm B hriioxappd 19 Mgr?&lmng@he?h@ ses\dting suspensignyvaseiigesr at i on of
I nt er medi a I r vloxv)-2, 35
6t ot r anvaPa- R S TPBTEP AT TE SR AT SR Pt ThebRIbY frpfde o
(1- Bq%) [;SV\EISQTI@\BHIQ E{gml(wqmauy.wrhmo)‘f-wwasonﬁ ab';ehmelctwabamedb lmcu d .
tert-buty ester perazi ne- 1- car oxy i c_aci
tert-bifyl VAs¥@fo give. 21@§@ oféhg’hwﬁmwlo Qﬁﬁ%ﬁn Ths fa wasGAwerigdiathe 7 4
mol ), rac
tris( benzy??r%geneachgD g‘lé %&%V{rﬁ%l um {ggérépeﬁd?ﬁirleolg satura)ted aqtée% aced in a
Vi aIh gqul ppadtHOOE trlﬂﬁ) sﬁpmm@mc (gl@@ rlmL)aI Aftes 30 envinciingt prihsssdvdrackf i | | ed
W t ry nitrogen three tines, a t ol uene 11rr1_ xture was
heated 1o SBPRIAeH apdfhe ﬁ@He‘B%P 854 /oP EOrACIEC B BIOAG (CreS0riing
suspensi Onm@scotrmﬂé{a exirahslife ?%Wtﬁ'?)rﬂé‘z@l%d %Qeﬁnaggencent rated in
vacuo to an anber solid. Purification b I ca col um
(hexanes/ E(@iydrods), gmredt and pontmttmaﬂolmnracuo Bygixe theytﬂeloommnml_( 560 ny,
25%yiel d) 30 as a pink solid (1.83 g, 58% vyield).
'H NMR (400 MHz, CDCls) & 7.67 (s, 1H); 7.44 (d, 1H); 7.35-7.31 (m,
3H); 5.36 (s, 2H); 4.87 (broad s, 2H). MS (ES*) Calc: 313.0, Found: 314.2
(M+1).

20
Preparation of Intermediate [5-Bromo-3-(3-chloro-benzyiloxy)-pyrazin-2-yi-

carbamic acid tert-butyl ester (I-3p):

5-Bromo-3-(3-chloro-benzyloxy)-pyrazin-2-ylamine [-30 (1.82 g, 5.8
mmol) and triethylamine (1.22 mL, 8.7 mmol) were dissolved in 1,4-dioxane
25 (29 mL) under dry nitrogen. 4-Dimethylaminopyridine (71 mg, 0.58 mmol)
and di-tert-butyl dicarbonate (1.9 g, 8.7 mmol) were added in single portions
and the solution was heated to 95 °C. The solution was stirred at 95 °C for 3
h then an additional amount of TEA (0.61 mL, 4.4 mmol) and di-tert-butyl
dicarbonate (0.95 g, 4.4 mmol) were added. The solution was stirred an
30 additional 30 min at 95°C then cooled to room temperature, treated with

brine, and extracted with EtOAc (120 ml). The extract was washed with



1H NWVR (400 MHz, CDCI3) b 7.48 (s, 1 H); 7.42 (s, 1 H; 7.32-7.28 (m 3H);
6.73 (broad s, 1 H); 5.33 (s, 2H); 3.55-3.5 (m 4H); 3.43-3.39 (m 4H) 25
1.51 (s, WH)3/H000648 (s, 9H). M5 (ES+) Calc: 519.2, Found: PEOIBO(RE) .
Preparation of 6'-(3-Chloro-benzyl oxy)8-33 4 5 :

6-t et rahvdro- 2H T1. 27bi pyrazi nyl - 5' -yl am ne (3-0)

5'-tert-But oxycarbonyl am no-6' - (3-chl oro-benzyl oxy) -2, 3,5, 6-tetrahydro- 30
[1,2"] bi pyrazi n‘?ll -4-carboxylic acid tert-butyl ester 1 . (50 r’rq 96 gnol)
was di ssobfieel (120 miRcined aven Nazi{ds {anhm(@#%aﬁléﬁtrﬁe, ard eoéﬁqeﬂﬁa?d\ﬂés added

with WO 03 6 eSLLL L B 0G: erature. The

sol ution \/\289&6&?"5%;{ zgtel?%%%%% (%%rrbe&i{f%?g&? gp%“gﬁkgéﬁ%g'ndrﬁm)ut ed with CH2Cl 2
(20 nl). ThexarsSEA0M 91t i pandadiuvatinedithviheRanes (6 mljtgadedheadilas NaHCOB (3 x
50 nL) and brine (25 nlL), dried over Fésgl ( pyd,rP s), filtered, and
concent r at €AMPRUIAHBR 392 §ligatly yellaw selid & @rgpggr{ﬁy@-cg' as a reddi sh- br own
solid (29 ng, 95% .l ' | T4 . ;
733-7.50 (m 3y MR GopMHz RGP Ie HPATR TR, 5 o
(dd. 4H), SHO5s dd (s 42h); 188 (E9H). MBI(ES'SCRICL 4180y ROUNE2G58.2 (L) .~ 10
Exanmple 3-P Preparation of the Internediate, . _

3' Ani no- 6' 5BMdmearbagnis agpid 8?9&1%'7@9899[31?;9?‘;595“5%'?{9/)# -4-carbolic acid
tert-butyl ester (1-3r): 2-Am no-3,5-di bronopyrazine (1.26 g, 5.0 nmmol)
and pi perazine-1 carboxylic acid tert-butyl ester (4.64 g, 25 mmol) were

pl aced i n ®rdparaRBh of Iiteanddiaéab et rirBtitoxgcanbon ino- h rodry
nitrogen. Mlten m xture was tirred.at this tenperature for 6 P and
cool ed 1@ o PERAYVIOXIn@S3:2.QrIgIARYL S QIBUraZIN e 4-LAlDQNIC 4010 IEUPLVE h Et OAC
(20 ni) an%s‘grjsy_éﬁg for 20 mn. Amine salts were renoved by filtration and
washed wit 3x5mnm). Filtrate was washed with pH 4 buffer (35 nl)
and brine (35 n3-BrdmoesH(@chlord2dagloRy)-pyazird2-olisgarbamia aeidderthumdyl
concentrated in vacu The residue was rified . 1 r t ogr aphy
(hexanes/ EC8IRY 1803 18 Ge %'tri’i‘énqu’ﬂp@r%ﬂ%tjﬂ bP’-‘YéEy%%é ké}iﬁgweﬁ ite solid
(1.64 g, 9% ! :§ i NI AR ridbizoxideo 3N § 7.488mbY, rdceric BINBP (m  2H) ;
3. 75-3. 38 ?1/'1%951 -?%@?9’.2.9‘5 (m at): 1.47 (g, 9 MO&S (ES+) Calc: 357.1,
Found: 1858.(896 mg, 315 umol), and tris(benzylideneacetone)dipalladium (96.5mg, 105

PaYyners

umol) were placed in a vial equipped with a septum cap. The vial was
evacuated and backfilled with dry nitrogen three times, and toluene (11 mL)
added. The mixture was heated to 80 °C for 2 h then cooled to room
temperature. Resulting suspension was transferred to a flask with CHxCl»
20 and concentrated in vacuo to an amber oily solid. Purification by silica gel
column (hexanes/EtOAc 7:3) gave the title compound [-3q as a yeliow foam
(560 mg, 25% vyield).
'H NMR (400 MHz, CDClg) § 7.48 (s, 1H); 7.42 (s, 1H); 7.32-7.28 (m,
3H); 6.73 (broad s, 1H); 5.33 (s, 2H); 3.55-3.5 (m, 4H); 3.43-3.39 (m, 4H)
25 1.51 (s, 9H); 1,48 (s, 9H). MS (ES") Calc: 519.2, Found: 520.1 (M+1).

Preparation of 6'-(3-Chloro-benzyloxy)-3.4,5.6-tetrahydro-2H-[1.2'lbipyrazinyl-
5-ylamine (3-O)
5'-tert-Butoxycarbonylamino-6'-(3-chloro-benzyloxy)-2,3,5,6-tetrahydro-
30 [1,2bipyrazinyl-4-carboxylic acid tert-butyl ester |-3q (50 mg, 96 umol) was
dissolved in CH.Cl» (1 mL) and trifluoroacetic acid (1 mL) was added with




25 (MFl). Preparation of Internediate

3' - Am no-6' - (3-chl or o- benzyl oxy) - 2, 3, 5, 6-

t et r ahydrwo[o3/o@epbi pyr azi nyl - 4- carboxylic acid tert-butyl PETIBI2/(2R933S) :

3' - Ami no-6' - (3-chl oro- benzyl oxy) - 2, 3, 58%-t et rahydro-[ 1, 2' ] bi pyrazi nyl -4 30
carboxylic acid tert-butyl ester 1-3s was prepared from 3' - Am no-6' - br ono-
2,3,5,6-tetrahydro-[1, 2" ] bi pyrazinyl-4-carboxylic acid tert-butyl ester
l-3r (1.0 g, WD 03/000666 PCT/1B02/02293 85 2.8 mmol) and 3-chl or obenzyl
al cohol (0s8Ginglat rGorh templeyature. aThesaktion avesl siigedsattroomceppenatute forb i n

o345 i AraenglifeeRih S e 2tmk 578 Cr ek taiio T wpS bathSiRuh 7' 1y 15
7.32-7.22 y % 56 : i ver3. 76-3. 34

a9 3. s0. SEeEHNEERe HRQ0 gty M fn BV B una 20,5
(Mr1) . PreptSOsdantydreus), filtered, and concentrated in vacuo to give the title

(3-Chf of o- beneyl 060 2% 4 T QbR LIGIN SRS G bl Ss4iBgf oz 1 - 3 -yl amine
3' - Ani no- 6" - ( 3- ¢HINAIRY (%OZMHQXMD%)%ﬁ4@§§6,e1tn%)ahz§g%q¥:§%frﬁ; 3h); v, nyl - 4-

carboxylic acid tert-butyl ester 1-3s (1 was di ssolved in
1, 4- di oxarél)(B361(p, 2i) 486 (hobad s| H); &2 (dch@H)L3.05(dd.,i4iH)1 MSdESXane, 3.6

mol ) was d ith stirpring,at,.40 C. The solution was stirred at 40 C
for 18 h Eégﬁ‘é‘t tq*’épegéb% @’Z"&Uo to approxi mately 2 nL. The nixture was
diluted 15 with Et20. The resulting brown solid was collected by filtration

and washed twice with Et20. The sgli purified by preparative HPLC to
gi ve tag title conpound 33=P as ag{g%p\éf%?ifg (19 ng, 17%vyield). 1H NWR
(400 MHz, @B ; ' 3 5P tetrahiydfon  3H), 5.28
(s, 2H); 3. ES+) Calc Found: 320.6 20 (M+l).
Exanpl e 3- z AR 2

(2- Met hyl - t hi aza) 4yl
2,2,6, 6-tetrarre;£nArL}"a/ é

- j 4 “. . ._._P? t & t .

-HTR; = 3t): r LS A et -
yl pi pert llbﬁﬂ?éyrélzm ,()' ft?@ 5%’3“@&?5 dééé‘%iZ'QSJI ved in dry
THE (50 nl)aisoxglié beideerdiutyl dskir (4164 g, @S mehdlpweiBpl@ced itea ddy RBR t r ogen. A
solution of n-butyllithium (4.8 nL_ Min hexanes, 10 mmol was added

slowl y 10 tame hasiedwits Stigingie 188 #o S‘t%‘ﬂérr@rr)(d‘.itrqgﬁﬂ-r@@u?@ MYWRWAS W
stirred at this temperature for 6 h and cooled to room temperature. The
resulting slurry was diluted with EtOAc (20 mL) and stirred for 20 min. Amine
salts were removed by filtration and washed with EtOAc (3 x 5 mL). Filtrate
was washed with pH 4 buffer (35 mL) and brine (35 mL), dried over Na;SO4

20 (anhydrous), filtered, and concentrated in vacuo. The residue was purified by
flash chromatography (hexanes/EtOAc 7:3) gives the title compound |-3r as
an off white solid (1.64 g, 92% yield).

'"H NMR (400 MHz, CDClg) 8 7.81 (s, 1H); 4.54 (m, 2H); 3.75-3.38 (m,
4H); 3.37-2.95 (m, 4H); 1.47 (s, 9H). MS (ES™) Calc: 357.1, Found: 358.3
25 (M+1).

Preparation of Intermediate 3-Amino-6-(3-chloro-benzyloxy)-2.3.5.6-

tetrahvdro-[1,2'lbipyrazinyi-4-carboxylic acid tert-butyl ester (1-3s):

3'-Amino-6'-(3-chloro-benzyloxy)-2,3,5,6-tetrahydro-[1,2'|bipyrazinyl-4-
30  carboxylic acid lert-butyl ester |-3s was prepared from 3'-Amino-6'-bromo-
2,3,5,6-tetrahydro-[1,2'1bipyrazinyl-4-carboxylic acid tert-butyl ester |-3r (1.0 g,



solution was warnmed to O C, stirred for 30 mn and cooled to -78C. A
solution of 4-nethylthiazole (455 L, 5.0 nmmol) in dry THE (5 nL) was added
30 by carw0loa/ooibbe resulting solution was stirred for 30 ®CA/IBO2/02ZBC. Dry
DVF (774 L, 10 nmmol) was added with $firring over 5 nmin. The sol ution was
WD 03/ 000666 PCT/I1B02/02293 86 stirred at -78C for 1 h then warned to room
tenperature. After stirring 1 h, the solution was diluted with EtOH (20
m.) and sodi um borohydride (0.57 g, 15 mml) was added with gas evol ution.
The sol ut i28 mvas!) sindr3-ehlofalyer2yhaic ool (Oﬁﬁunb,omrmmoaqueduane@t urat ed NH4C

100 mL h t ed t t ed
W th CroCiedbLess S Bounae B e g s aro SR RaiEhed i ch -

bri ne, drlﬁqamgggsl\ggyv,sé@mp@gu% 44%hed1€d, and concentrated in vacuo.
The residue was, purified by flash c%romatography (3% MeCH i n CH2CI 2) to

give the title d':beﬂﬂl(‘FtDOlW’[Z &DClg) §@lbds; bii); 7(4253 ﬁdﬂ) BB% 22 (am) . 10 H

e (9. S 5y ok 4eAPa 08 Byodd Skt g sen4 () a0 BY o
| nt er medi A4; 6148(@ y@ghxsg@sgz@acaw w&ﬁw)@éz@% @ tet rahydro fi
yl ar 15

2' 7bi pyr azi tent-butyl ester
(2-Methyl -thiazol -4-yl)-methanol 1-3t (155 ng, 1.2 mml) was dissolved in
5 ”,

tert- butyl3'?gé,ﬁrne(@.pg a) (299 ng, 1 00 rrrml) povvder ed KO-l (191 ng, 3.4
nmol ), an - Cr own- (132 %} th stirring. The
m xt ur® was hea$ dmimo- ﬁdﬁmmormhemzvtogb)- 3, §tteﬁrahycgo-[‘26]h1ﬁwamw dre was

Femved | reBeal sebiereRu(EeEEs fsd Mt B TR B e 4 ayer -
chr omat ogr @gnd { WBhB%qliCl lﬁ&ﬁ‘@f@@hﬂqmlwﬂf\%ﬁ@xhhé@S gemglpund | - 3u

as a viscous anber oil (375 ng, 96%yield). 1 (400 WHz, 13) 6 7.68
(s, 1 H); wasaddsd wuh@nymfg 884Q 8C. The,solution was stirsd 840 °G fasi§ B, 2H);

?éafsi 338? énrg p@%tra@gmzv%qyplt? a%pfcg%g%%ly‘%?qﬁlof TAS rhigture Wek ailfRd AP *)
( . ( 4- l\ébt Ml EUCRZ Phe Ze3iiR] BROWA sclidwés Bollctéby Hrtightandvadherly r azi nyl
twice with Et,O. The solid was purified by preparative HPLC to give the title
compound 3-P as a tan solid (19 mg, 17% yield).
'H NMR (400 MHz, CDsOD) & 8.44 (s, 1H); 7.45 (d, 1H); 7.39-7.27 (m,
3H); 5.28 (s, 2H); 3.46-3.34 (m, 8H). MS (ES") Calc: 319.1, Found: 320.6
20  (M+1).

Example 3-Q
Preparation of the Intermediate (2-Methyl-thiazol-4-yl)-methanol (I-3t):

Freshly distilled 2,2,6,6-tetramethylpiperidine (1.8 mL, 10.5 mmol) was
25 dissolved in dry THF (50 mL) in a flame-dried RBF and cooled to -78° C under
dry nitrogen. A solution of n-butyllithium (4.8 mL, 2.1 M in hexanes, 10 mmol)
was added slowly to the cooled solution with stirring. The resulting yellow
solution was warmed to 0 °C, stirred for 30 min and cooled to -78°C. A
solution of 4-methylthiazole (455 ul, 5.0 mmol) in dry THF (5 mL) was added
30 by cannula. The resulting solution was stirred for 30 min at -78°C. Dry DMF

(774 ul., 10 mmol) was added with stirring over 5 min. The solution was



30

- (4-Met hyl -t hi azol - 2-yl met hoxy) - 2, 3, 5, 6-tetrahydro-[1, 2' ] bi pyrazi nyl -
car boxyl iwoasiabéser t - butyl ester (1-3u) (376 ng, 0.96 mMDIPLTHRE/ 2% O ved
in dry WO 03/000666 PCT/|B02/02293 8 61, 4-di oxane (4 nL) and 4 MHO in
1, 4-di oxane (4 nL, 16 nml) was added W|th stirring. A gummy solid
I mredi ately precipitated. Methanol (2 m-) was added to solubilize the
solid. The resulting solution was stirred at room tenperature for 4 h and
concent r at gtitrachata7§0@Gnigr ¥ blthenwesmied to TeemteripgrrRiues. WAlemsiisiing &d, by

Combi ne exhesalicivas BBy R QI S el PR Belg g - T

concent r at ¢l ol AstddedAitgRS bvelution. TiTRe @olutidnlvidd stitrethfal 2 trgni n vacuo
to give the title conpound 3-Q (274 rrg, 98% yield). 1H NVR (400 M—Iz, CDCI 3)

6 7.67 (s, pauney:intp. speosis satun)ateoBNEzCI(qooinlk) TJhEtpha%eSGNe@ $gparaiedsg (s,

2H); 3.57-3,

(APCI +)5 Ca?'agﬁ'ﬁagalie %o?nﬁ%c{%é%g% %(1[\%(1%& éégslgﬁﬁ%par at ?o§3o1l‘_|2) "o
5' Br ono- 6" céRbfairgahieniiraeteeredndstied it btme,f‘drthdm‘(cermgsw

[1, 2" | bi pyrazi nyI formate (3-R): A solution

5' - br ono- 6(anfydeam tnsor il zqndog@r)ce@trgteg ig- \{agypaﬂ'pgrrgs@p@ was purified by
[1, 2] b PYhesH o8 om%té&{a&@? é%ﬁ\g%@rﬁj t@HéClWélV@%ﬂtléC%P&&% g ad)- 052

mol) in ed at roomtenperature for 2
h, and congellowiolid368 m@cw'/l% TEfel). t|tIe conpound 3-13 was col l ected as a

Wmte 20 SO|Id(26 9999 . I\/IS(ES 3 M+1

EXZmS)l gOS S PreddMﬂP(ﬁ‘lOQfMU - 8P&e-% 5@?&% g%@eﬁ gﬁi@ﬁﬁgmﬁdé .
,6-te 2 I ul fonate (3-S5): A

sol ult i on 01EI F@’hggbgﬁbg% )-. F/gé&%? c@raléﬁ @3?% ox%dngbg?!gﬁg t et rahydﬁo- 2?—|—

[1,2"] bi pyrazinyl -4-carboxylic acid tert-butyl ester 1;31(25 ng, 0.052

mol) in b Q‘aﬂéﬁ@?hft@rrﬁedibﬂe - s ek Btk 201-Lhyiime g18.56ni c acid (6.7

FI t0 éOSOtmm was S II rrre roomterrperatuge for 16 _h. The m xture was

reate ANy OE Toipyeaeti-4-Garg : . ' Hat ant was renpved.

The o, 03/ 00066?2 R’Xé%ﬁﬂ?a&%?%% methanol |-3t (155 mg, 1.2 mmol) was dissolved

in dry toluene (5 mL) under dry nitrogen and 6'-chloro-2,3,5,6- tetrahydro-[1,2']-
bipyrazinyl-4-carboxylic acid tert-butyl ester (I-12) (299 mg, 1.00 mmol),
powdered KOH (191 mg, 3.4 mmol), and 18-crown-6 (13.2 mg, 50 umol) were
added with stirring. The mixture was heated at reflux with vigorous stirring.

20 The mixture was stirred at reflux for 3 h then cooled to room temperature.
The toluene was removed in vacuo . The residue was purified by preparative
thin layer chromatography (10% methanol/ 90% CH,Clz) to give the title

compound 1-3u as a viscous amber oil (375 mg, 96% yield).
'H NMR (400 MHz, CDCls)  7.68 (s, 1H); 7.62 (s, 1H); 6.88 (q, 1H, J =
25 0.83 Hz); 5.58 (s, 2H); 3.65-3.35 (m, 8H); 2.45 (d, 3H, J=0.83 Hz); 1.48 (s,
9H). MS (APCI+) Calc: 391.2, Found: 392.2 (M+1).

Preparation of 6-(4-Methyl-thiazol-2-yimethoxy)-3,4.5,6-tetrahydro-2H-
[1.2'bipyrazinyl, (3-Q):

30 6'-(4-Methyl-thiazol-2-ylmethoxy)-2,3,5,6-tetrahydro-[1 ,2'|bipyrazinyl-4-
carboxylic acid tert-butyl ester (I-3u) (376 mg, 0.96 mmol) was dissolved in dry




88 residue was treated with ether. The supernatant was again renoved to
provide a solid (26 ng, 87%. Ms (ES+) Calc: 382.0, Found: 383.3 (M+l). 5
Exanpl e 4avBoafmpices 4 il 1l ustrates alternative nethods for pPeEpaABIZP2B0Npounds
of the present invention wherein Wis8nitrogen and further illustrates
conpounds of the present invention where Wis nitrogen not illustrated in
Exanples 1 and 2 above. 10 Exanple 4-A Preparation of Internediate

(3-Fl uoro-benzyl)-carbamic acid tert-butyl ester |-4a A m xture of

3- f | uor o- béAzgibsane &4 (d.) 28dA M HChip hirsligxane(4onLt €6 mrmel) was agidegr bonat e

for 2h. THERSUERG oA Suiby e luarhadiug bloBtgl, PN I WL et e
W th Et OAcafidectc?€olublize Tessliddamerdsaltipgsoiion wassiimed at washed Wi th
brine, dried (Na2SO), and concentrated in vacuo to yield the title

conpound leraperaiys fery} h andaearcentaies)to aggummysyeliow) solig. sihe residue 6. 91- 6. 98
(m 2H) -7, L. - Pr.e. j

| nt er nedi a‘]’gg%&g E%ﬁo%@%@nﬁﬁpfnfﬁ @ P@?g# 'Iﬂlfz) %8%%%9‘]%"‘@2? g?ﬁbgqsge;i d

tert- But y: 2@ sler 'I(HefédThbing extrlaots Wgr@dridﬁﬁérdﬂug@mqgnhmm?a},lﬂaeied, aci (cji .
tert-but ester |I-4a (1.21 g, 5.37 mMmo i n . -), was treated wt
60% NaH | nahg ﬁ@'ﬂ%ﬁm@t?é ('mg@a?ﬁ;t,o arpampgr ?'l'WIBP)OR\éFPHée(? e YNG4 KIGUUr e was
stirred at ' ; ) ' evol ution ceased. The sol ution
was treat GW%%tl%c?g?@P?gﬁ%%Rg% m@%&%ﬁe . 5.37 mmol) and the
reaction m xt ur H WMRH400 dHEZ,CBOG) BITET (\AHND.6156] tiHE®.8D(q,9H).J The

reacti on was cool e concentrated i n vacuo to§mgﬁgroxi mat elhggll 3 vol une.

d and
The reHtti B83HiKE 888 Wa2HpohP&B-5H(M, b I 2[4 KRG BREYed wi t h
Et hyl Acet aig X . gang mﬁ shed with H20 (4 x 50
m.), bri ne,é'%?rl-iqéd ?’%2@5’?%” c?atg}n% é(yc;hg(ra#n@rr,g?ggét 0 dTWess. The WD 03/ 000666
PCT/ 1 BO2/ 02293 89
Example 3-R
Preparation of 5-Bromo-6*-(3-chloro-benzyloxy)- 3.4,5,6-tetrahydro-2H-

15 [1.2'Ibipyrazinyl formate (3-R):

A solution of 5'-bromo-6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-
[1,2']bipyrazinyl-4-carboxylic acid tert-butyl ester |-3j (25 mg, 0.052 mmol) in
formic acid (96%, 0.75 ml) was stirred at room temperature for 2 h, and
concentrated in vacuo. The title compound 3-R was collected as a white

20 solid (26 mg, >99%).
MS (ES™) Calc: 382.0, Found: 383.3 (M+1).

Example 3-S
Preparation of 5-Bromo-6"-(3-chloro-benzyloxy)- 3,4,5,6-tetrahydro-2H-

25  [1,2'bipyrazinyl methanesulfonate (3-S):

A solution of 5'-bromo-6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-
[1,2']bipyrazinyl-4-carboxylic acid tert-butyl ester |-3j (25 mg, 0.052 mmol) in
1,4-dioxane (0.5 ml) was treated with methanesulfonic acid (6.7 ul, 0.104
mmol) was stirred at room temperature for 16 h. The mixture was treated

30  with ether to afford a precipitate. The supernatant was removed. The



crude product was purified by chromatography (EtQAc/Hex 5:95) to afford the
title conpound I-4b (1.14 g) as a colorless oil. M5 (ES) Calc.: 337, Found:
338. 1 (MMD.o3beMR (MeOD): 8 1.4(s, 9H), b5.1(s, 2H), 7.0@cir/1B630229. 3(m 1
H, 83(s, 1 H, 9.1(s, 1 H. 5 Prepar&ion of Internediate

(3-Fl uoro-benzyl)-(3,4,5, 6-tetrahvdro-2H [1, 27bi pyrazinyl-6'-yl)-carbam c
acid tert-butyl ester (lI-4c): A solution of

(6-chl oro-pyrazin-2-yl)-(3-fluoro-benzyl)-carbam c acid tert- butyl ester
(1.14 g, 3rSdueiap teealegwithratheneTlid supematart wasagainremowed(d@4 10 nl -)
was stirred_at reflﬁé Egr 19832 The reaction m xture was cool ed and
concent r at BEPViGP 850018 (240 ¥PHue was di ssol ved in Ethyl Acetate and
washed w th H2Qd §g+ ) 0alBL382.0r FBend:d38xd (M¥agSO4) . and concentrated to
dryness. The crude product was chromatographed on Silica Gel (90g) using
500 MeOH in CH2Cl 2 as the eluant to give the title conmpound 1-4c (1.09g) as
a pal e g/el low oil. 15 M5 (ES+) Cal C%“J%ﬁze Found: 388.5 (Mtl). 1HNMR
(MeOD):”8 1.4(s, 9H), 2.8(m 4H), ﬂ 5.1(s, 2H), 7.0(m 3H),
7.3(m 1 H), 7.8kam hi)ltlus‘iraﬁé§altémﬁllve nﬁétﬁads #driprepafing compounds of

(3- Fl uor o- benzyl ) - ( 6-tetrahvdro-2H[1, 2' Jbi pyrazinyl-6'-yl)- am ne
(4-A) 20 thn%p@sput |rtyﬁnt;epn wherein W is nitrogen and further illustrates

Sei d tort- BapgrubEs o e abepBh iHARTuEie by s hivoBEDREL MipralbdiK, ) GGty
with trifl Eaéﬁﬁﬁ@ﬂ(anﬂczdb()@e5 m-) and the resulting mxture was stirred

at anbient tenperature for 19 h. he r _Aon m xture was poured into 1 N
NaOH (40 nl-) and extracted with ate (1 x 40 nL). The organic

layer was Zp vashed 1]@ : 2 ] ggtetro gi ve
the title conpou : S ) .4(NH).
1HN|\/R(CDC@Q)829(m 4H) , 35(m 4H) , 45(m 2H) 48(bm 1 H, 6.9(m

compounds. |1 st ek ML AR SARBNE s My £ntd BERG) nd o tsﬂiwes
-?_iSBEEI ged S et R (0] rﬁLabol‘QemY\‘ldlf‘mtﬁEIFi‘QPﬁ@ﬁhbé‘%ﬁrré@ at bhitgentmat eri al s.
15 temperature for 2 h. The reaction mixture was poured into H2O (15 mL) and
extracted with EtOAc (2 x 20 mL). The organic layers were combined, washed
with brine, dried (Na>S0Q,), and concentrated in vacuo to yield the title compound
I-4a (493 mg). "HNMR (CDCLa): & 1.4(s, 9H), 4.3(d, 2H), 6.91-6.98 (m, 2H),
7.02-7.04 (d, 1H), 7.26-7.30 (m, 1H).
20
Preparation of Intermediate (6-Chloro-pyrazin-2-yi)-(3-fluoro-benzyl)-carbamic
acid tert-butyl ester (I-4b):
A solution of (3-fluoro-benzyl)-carbamic acid tert-butyl ester |-4a (1.21 g,
5.37 mmol) in DMF (50 mL) was treated with 60% NaH in mineral oil (430 mg,

25 10.7 mmol). The resuiting mixture was stirred at ambient temperature until the

gas evolution ceased. The solution was treated with 2,6-dichloro-pyrazine (800
mg, 5.37 mmol) and the reaction mixture was heated to 80°C under N and
stirred for 5 h. The reaction was cooled and concentrated in vacuo to
approximately 1/3 volume. The reaction mixture was poured into H,O (50 mL)
30 and exiracted with Ethyl Acetate (1 x 200 mL). The organic layer was washed
with H20 (4 x 50 mL), brine, dried (Na,S0,), and concentrated to dryness. The



5 Ex. Conpound Nane Analytical Data No. 4-B

(2- Fl uoro-benzyl)-(3,4,5,6-tetrahydro-2H M (ES) Calc.: 287,

[ 1, 2' ] bi pyoazioengbe 6' -yl ) - am ne Found: 288.4 (Mtl). hydr o®lTagBixe2%al t
IHNVR (MeOD): 6 3.3(m 4H), 3.9(m 4HpP, 4.7(bs, 2H), 7.1(m 2H), 7.3(m
2H), 7.4(m 2H). 4-C (4-Chl oro-benzyl)-(3,4,5, 6-tetrahydro-2H M (ES+)
Calc.: 303, [1,2']bipyrazinyl-6'-yl)-amne Found: 304.4 (M1l).

hydrochl ori de salt 1HNVR (MeOD): 6 3.3(m 4H), 3.9(m 4H), 4.6(m 2H),
7.3(m 5|-brhdérprd)dhct4~£‘s pérlﬁéwbychhwnawg)ramﬁ/ Et0AR/IHex 685)do affdkd thés ( ES+)

Calc.: 287, yra | -6 m ne, Found: 288.4 (M1
hydr ochl orf'%Lg@PP Tﬁ @A%jas y@} %ﬁ 3.9(m 4H§ 4) 6(m 2H),

7.1 2 7. B

(2, (5le ch:_?)ro benzﬁ% (l?%alﬁ gégmt:cent"?%d%sysﬁ% '(_Ml\/é (EyMRC%eOD) 317.4(3 oH),
2H-[ 1, 2" | bbpys, BIZI-H)IWLG(Eh aH)m(lmal-ﬁpaMs /P32 (6MH).. ' HNMR (MeOD): 5
3.0(m 4H), 3.6( 4H) , : 3(m 5H). WD 03/000666

PCT/ | B02/ 02293

Preparation of Intermediate (3-Fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-

[1.2'Ibipyrazinyl-6"-yl)-carbamic acid tert-butyl ester (I-4c):

A solution of (6-chloro-pyrazin-2-yt)-(3-fluoro-benzyl)-carbamic acid tert-

butyl ester (1.14 g, 3.39 mmol) and piperazine (1.75 g, 20 mmol) in EtOH (34

10 ml) was stirred at reflux for 19 h. The reaction mixture was cooled and
concentrated in vacuo. The residue was dissolved in Ethyl Acetate and washed
with H2O (4 x 50 mL), brine, dried (Na;SO,), and concentrated to dryness. The
crude product was chromatographed on Silica Gel (90g) using 5% MeOH in
CHCl, as the eluant to give the title compound |-4c (1.09g) as a pale yellow oil.

15 MS (ES*) Calc.: 387, Found: 388.5 (M+1). "THNMR (MeOD): § 1.4(s, 9H),
2.8(m, 4H), 3.4(m, 4H), 5.1(s, 2H), 7.0(m, 3H), 7.3(m, 1H), 7.8(s, 1H), 8.3(s, 1H).

Preparation of (3-Fluoro-benzyl)-(3,4.5,6-tetrahydro-2H-[1.2']bipyrazinyl-6'-yl)-

amine (4-A)
20 To a solution of (3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-

6'-yl)-carbamic acid tert-butyl ester |-4¢ (30 mg, 0.08 mmol) in CHxCl, (1 mL) was
added with trifluoroacetic Acid (0.5 mL) and the resulting mixture was stirred at
ambient temperature for 19 h. The reaction mixture was poured into 1N NaOH
(10 mL) and extracted with ethyl acetate (1 x 40 mL). The organic layer was
25 washed with brine, dried (Na,SOy,), and concentrated to give the title compound

4-A (19.3mg).

MS (ES*) Calc.: 287, Found: 288.4 (M+1). 'THNMR (CDCLs): § 2.9(m, 4H),
3.5(m, 4H), 4.5(m, 2H), 4.8(bm, 1H), 6.9(m, 1H), 7.0(m, 1H), 7.3(m, 3H).



91 Ex. Conpound Nane Anal ytical Data No. 4-F
(3,5-Difluoro-benzyl)-(3,4,5,6-tetrahydro- M5 (ESt+) Calc.: 305,

2H[ 1, 2' [WwDpgewbhayl - 6' -yi ) -am ne Found: 306.3 (M+l). hy@cogRéxneee sal t
1IHNMR (MeQD): S 3.3(m 4H), 3.9(m 4HP, 4.6(m 2H), 6.8(m 1 H), 7.0(m
2H), 7.3(s, 1H,7.5s,1H 4-G (3,5-Di chloro-benzyl)-(3,4,5, 6-tetrahydro- M
(ES+) Calc.: 337, 2H[1,2"]bipyrazinyl-6"'-yl)-am ne Found: 338.3 (Mtl).
IHNMR (CDCI3): S 2.9(m 4H), 3.4(m 4H), 4.4(m 2H, 4.9(m 1 H, 7.2(m
4H), 7.4(m 1|—rr he¢emp(ommﬁsﬂistadjor'EaU¢Q|4zvy¢r)e-mrepare}1 gsingtthalgede@ NS (ES+)

Calc.: 305 1 b, am n ound ). 1HNWR
(CDCI 3) Sb@cgg eslfiﬁéc@%é ‘Exgﬁjple a}%(a?ﬁov% wi (erﬁppfoﬁﬁgteftél%mﬂﬁ 3H) |

7.2(m 1 Hpatdriflés, 1 H. 4-1 (2,3-Dchl or o- benzyl) (3,4,5,6-tetrahydro- M
(ES+) Calc.: 337, 2H][1,2']bipyrazin I- %I) am ne Found: 338.2 (M1).
IHNMR (CDCI3): S 2.9(m 4H), 3.4(m (m 2 49(m 1H, 7.1(m 1
H, 7.2m2H.7.4m2H 4-J (2, 6- lelJJOI’(') henzvl\ (3,4,5 6-tetrahydro- M
(ES+) Cal d. Ex305, 2H [ 1.Compppnddame - 6' - yi ) - ani nAnlytical Baig. 3 (1) .
1IHNVR (CDCQl Blp. iS 2. 9(m
4-B | (2-Fluoro-benzyl)-(3,4,5,6-tetrahydro-2H- | MS (ES*) Calc.: 287,
[1,2'Ibipyrazinyl-6'-yl)-amine Found: 288.4 (M+1).
hydrochioride salt

"HNMR (MeOD):

8 3.3(m, 4H), 3.9(m,
4H), 4.7(bs, 2H), 7.1(m,
2H), 7.3(m, 2H), 7.4(m,

2H).

4-C | (4-Chloro-benzyl)-(3,4,5,6-tetrahydro-2H- | MS (ES™) Calc.: 303,
[1,2']bipyrazinyl-6'-yl)-amine Found: 304.4 (M+1).
hydrochloride salt

THNMR (MeODy):

6 3.3(m, 4H), 3.9(m,
4H), 4.6(m, 2H), 7.3(m,
5H), 7.4(m, 1H).

4-D | (4-Fluoro-benzyl)-(3,4,5,6-tetrahydro-2H- | MS (ES*) Calc.: 287,
[1,2bipyrazinyl-6'-yl)-amine Found: 288.4 (M+1).
hydrochloride salt

"HNMR (MeOD):

& 3.3(m, 4H), 3.9(m,
4H), 4.6(m, 2H), 7.1(m,
2H), 7.3(s, 1H), 7.4(m,

3H).
4-E | (2,5-Dichloro-benzyl)-(3,4,5,6-tetrahydro- | MS (ES™) Calc.: 337,
2H-[1,2']bipyrazinyl-6'-yl)-amine Found: 338.2 (M+1).

"HNMR (MeOD);

3 3.0(m, 4H), 3.6(m,
4H), 4.6(m, 2H), 7.3(m,
5H).
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rForid: BB8@ATNI+1)as s
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"HNMR (CDCl3):

0 2.9(m, 4H), 3.4(m

4H), 4.4(m, 2H), 4.9(m,
1H), 7.2(m, 4H), 7.4(m,
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ht r at ed

4-H

(2,3-Difluoro-benzyl)-(3,4,5,6-tetrahydro-
2H-[1,2bipyrazinyl-6'-yl)-amine

MS (ES™) Calc.: 305,
Found: 306.3 (M+1).

'"HNMR (CDCls): § 2.9(m
4H), 3.5(m, 4H), 4.6(m, 2
4.8(m, 1H), 7.1(m, 3H),
7.2(m, 1H), 7.4(s, 1H).

4

(2,3-Dichloro-benzyl)-(3,4,5,6-tetrahydro-
2H-[1,2']bipyrazinyl-6'-yl)-amine

MS (ES™) Calc.: 337,
Found: 338.2 (M+1).

"HNMR (CDCly): & 2.9(m
4H), 3.4(m, 4H), 4.6(m, 2
4.9(m, 1H), 7.1(m, 1H),
7.2(m, 2H), 7.4(m, 2H).

4-J

(2,6-Difluoro-benzyl)-(3,4,5,6-tetrahydro-
2H-[1,2"bipyrazinyl-6'-yl)-amine

MS (ES¥) Calc.: 305,
Found: 306.3 (M+1).

"HNMR (CDCls): 8 2.9(m
4H), 3.5(m, 4H), 4.6(m, 2
4.8(m, 1H), 6.9(m, 2H),

7.2(m, 2H), 7.4(s, 1H).




resi due and chromat ographed on Silica Gel (40g) using 10% et hyl

ccetate/ hexanes as the eluant to the title conpound I-4d (458 ng). 1 HNWR
(CDCI 3) : Wou3mwsp6 OH) , 4. 3(bd, 2H), 4.8(bm 1 H), 7.1(m PCHIB02/022%( bm
3H). WD 03/ 000666 PCT/1B02/ 02293 93 Preparation of Internediate

(3-Chl oro-benzyl )-(6-chl oro-pyrazin-2-yl)-carbamc acid tert-butyl ester
(I-4e): A solution of (3-chloro-benzyl)-carbamc acid tert-butyl ester (458
ng, 1.9 5 nmol) in DMF (20m.) was treated with 60% NaH in mneral oil (152
ng, 3.79 |mBx.)|. The res@dmpounichdiame was stirrned aAnalytical Dataper af ur e
until the |gp®. levol ution ceased and 2, 6-dichl or¢- pyrazi ne (282 ng, (1.89

m: 2:a¥v23 Aded. (o-CABré-EaRIr BeFp (B 2508 STI TTaMSa Eﬁgp@awntsmcg gfebdaﬁ
poured intjo Et h%ﬁihg‘?}é’t%qi%ém Faz egb@ Elﬁﬁﬁl—éo arl#c?i?dbr?%e (\Miﬁg or gani C

| ayers werje conbi ned, dried (Na2804) and conce ,\F@g C;) ly| e title
conpound I}-4e (|199 ng). M5 (ESt+) Calc.: 353, Foun&Q % E)? NIVR
(cDCL3): 6 1.5()s, 9H), 5.1(s, 2H), 7.2(m 3H) ( il ié}‘ 1H,
9.1(s, 1 H). 15 Preparation of Internediate 4.8(m, 1H)

(3-Chl oro-jbenzyll )-(3, 4,5, 6-tetrahvdro-2H [1 2' | 3.2m, aﬁﬂh?ﬁ(& ﬂji),c r bami ¢
acid tert-jputyl| ester (l1-4f): A solution of 7.4(s, 1H) 81

(3-Chl oro-benzyl ) - (6-chloro-pyrazin-2-yl)-carbamc acid tert- butyl ester
| -4e (68 ng, 0.19 mmol) and pi perazi ne (994;1;, 1.15mol ) in Ethanol (2
m-) were refluxed overnight. The r SRR xture was cool ed and poured 20

into 0.1 .%ﬁaﬁl o?@ grs%gggkg @g;gb-taggh@r%;zﬁ-p?,ggb@igﬁn#/%n was
washed w ; etitle

conpound 1aAfine Q,@Q@lgr/d&&glf@m Cal c.: 403, Found: 404.3 (M+1l). 1HNWR
CDCL3): 6 1.4

SRR IR G M T T IS E T AN

Ej; 31! or 0- BeN7.ub dsdndic hert frt-BLyPONEF Raglth Iob &'2.8 Prrh¥l) 3 Mbtharkbl(8!mi) ani ne
( 3- Chl or o- emzidated Hjth, HOGA muahgrd(mzmu P82 frimalyr ABrenigaction yhixtuear bani ¢

acid tert- \%%g)(sltlrr%%ta%ramﬁlent {empera{mé for Pgh and] gon\lé%%tra{eaa;ne\(}acvl.\l"& hl'h% M

residue was repulped overnight in a mixture of Methanol (56 mL) and Ether (40

10 mL). The resulting tan solid was filtered and dried under high vacuum to afford
the title compound 4-L (745 mg).
MS (ES™) Calc.: 287, Found: 288.4 (M+1). '"HNMR (MeOD): § 3.3(m, 4H),
3.9(m, 4H), 4.6(s, 2H), 7.0(m, 1H), 7.1(m, 11H), 7.2(m, 1H), 7.3(m, 2H), 7.5(s,
1H).
15 Example 4-M
Preparation of Intermediate (3-Chloro-benzyl)-carbamic acid tert-butyl ester
(I-4d)
A solution of 3-chloro-benzylamine (0.25 mL, 2.05 mmol) and di-tert-butyl

dicarbonate (0.47 mL, 2.1 mmol) in THF (10mL) was stirred at ambient
20 temperature overnight. The reaction mixture was concentrated in vacuo to a
residue and chromatographed on Silica Gel (40g) using 10% ethyl
ccetate/hexanes as the eluant to the title compound |-4d (458 mg).
"HNMR (CDCls): & 1.4(s, 9H), 4.3(bd, 2H), 4.8(bm, 1H), 7.1(m, 1H),
7.2(bm, 3H).



30 HCI/Dioxane (2 m., 8 mol). Methanol was added until a clear solution is
formed and the m xture was stirred overnight at anbient tenperature. The WO
03/ 000666WP@FNIEOR/ 02293 94 reaction m xture was poured PETABR/INHCI and
extracted with ethyl acetate. The aqu¥ous phase was brought to pH 14 with
5N KOH and extracted with Ethyl Acetate. The organic |ayers were washed
with brine, dried (Na2sS&4), and concentrated to afford the title conpound
4-M (23.3 ng). 5 M5 (ES+) Calc.: 303, Found: 304.3 (Mtl). 1HNWVR (MeOD): S
2.9(m 4H), 3.5(m 4H), 4. 5(bs 2H), 7. 3(bm 6H). Exanple 4-N Preparation
of (3-Cnlo ion b 6-tnforb YPASAB-PY-Lafbanit) - 1 ©

an ne fume

Mg b—,@’@’%@}%‘%‘-‘&wiﬁn@ 2 eoor et hanol (15 oo} and . | Shprapyl
e her (90 5 - Aenolatiashobi-chlor- B HRANGATBAMI oK ey e e asBnac] & ( 434
4 RN Seﬁpf'i‘%f? OB qin! Y Rebtod Win BB NH'D, i g1 132 M 70 2 10
et ting 2’2??‘&2“32?‘2“‘91‘??2’;‘?5@?‘? oL e fg°°"?geﬁ""§emgﬁu§0mgase.s ae
vacuum tg g¥eldiian cRased and 2,68 HCPVJaNn?%gé , 1 &g )Waéaﬁ‘ ecP3g3
N S i 0 e e MO o

6- tEtrathmSZidnﬁdlet% |m@wmuonyhmﬁlrewa)scmdanumwemmo|Eiby|s@detat(eh 0):
25 The general procedure described jn Exa 4- A, was .1 o 1;dd usi ng 2-
chl or olbenapd avashedauth HeOxang bringy he 903 C EW@%P"@;S%FQN?WPPC@E el first

| nter medi af rgagssoﬁbéﬁd Boh88ntR(a RS YleRf it ERABBANd A8 RBOHRGL N9 group was

renoved by

(2- chl or o- benzyMs (BS‘Z) (5a|6 136‘3( Ebudd 035U [(M+2) ] HNIMPRAGDGL3): 6'1-5(5) kdhr bami ¢
acid tert-butyl ester m_,} m\/& i n et hanol é‘i m-) and 30 treating
it with 1. @W(ﬂ(ﬂ‘ﬁbth%(lm(fﬂ'*)é rﬁlmﬂ"ﬁ k& V), Prl(Sy 8B ti ng ni xture was

stirred and additi onal Met hanol was added until the solution was clear. The

15  Preparation of Intermediate (3-Chloro-benzyl)-(3,4,5,6-tetrahydro-2H-

[1.2"bipvrazinyl-6-yl)-carbamic acid tert-butyl ester (I-4f):

A solution of (3-Chloro-benzyl)-(6-chloro-pyrazin-2-yl)-carbamic acid tert-
buty! ester |-4e (68 mg, 0.19 mmol) and piperazine (99 mg, 1.15mmol) in Ethanol
(2 mL) were refluxed overnight. The reaction mixture was cooled and poured
20 into 0.1M NaOH and extracted into ethyl acetate. The organic layer was washed
with H20, brine, dried (Na;S0O,), and concentrated to give the title compound [-4f
(38 mg).
MS (ES*) Calc.: 403, Found: 404.3 (M+1). "HNMR (CDCLs): & 1.4(s, 9H),
2.9(m, 4H), 3.4(m, 4H), 5.0(s, 2H), 7.1(m, 3H), 7.2(m, 1H), 7.8(s, 1H), 8.3(s, 1H).
25
Preparation of (3-Chloro-benzyl)-(3,4,5.6-tetrahydro-2H-[1,2'lbipyrazinyl-6"-yl)-
amine (4-M):
(3-Chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyi-6'-yl)-carbamic
acid tert-butyl ester I-4f (37.5 mg, 0.09 mmol) was treated with 4.0M
30 HCl/Dioxane (2 mL, 8 mmol). Methanol was added until a clear solution is

formed and the mixture was stirred overnight at ambient temperature. The



WO 03/ 000666 PCT/I1B02/ 02293 095 reaction m xture was then stirred overni ght
at anbi ent tenperature. Ether was added to the reaction m xture until it
turned clwodg/oemes t hen stirred for an additional 15 m nuP€IABRR2%%0! i ds
were filtered fromthe nixture, washed®®ith Ether, and air-dried to afford
the title compound 4-0 (41.8ngy). 5 M5 (ESt+) Calc.: 303, Found: 304.4 (M1l).
IHNVR (MeOD): 5 3.3(m 4H), 4.7(bs, 2H), 7.3(m 3H, 7.4(m 2H), 7.5(s, 1
H). Exanple 4-P Preparation of (2

5- Di f | uor ordzmtionIMix{Bedves peuredrintoyti diCiHardiedradiegwithzéthyl adtatel )The o

am ne hydrochl oride salt .. .Jh edur e de cr| Exampl e
A A e foRfdsGe BB Wasrought Bars Tanty PN K S SaleiE naRENPLG
preparati opcefaid, h?h&ldrgénlbné;%rwbrétv@am wiVBRné LdRst (Na SO, ahye the

BOC- pr ot ect ed conpound he protecting group was rermve by "di ssol vi ng

(2, 5- di f | uconceardratgd Yo @ﬁsmt meentteeqqrammdn_m (28.3 mg).

2 Y o s B B3R RuR b4 SN i Bl S B B! . oo

mol ) and 3 @’(HMWHQA’@SBS rg_@cylﬂgn{n&bure overni ght at ambient tenperature.

Addi ti onal Cl' /et her "(2m.) was 'added to the reaction nixture and
stirring continued overnight at roomtenperature. The reaction was still

not conplete, therefore 20 conc. %ﬁﬁgf?]g ) was added and the resulting
m xture stirred at anbient tenpera ght D ethyl ether (20nm) was

added to t%fg@@ﬁbh@ﬂ(Mab%e@w @4,5{6-:‘@@@%&%-2@,2'@%@ ztafinzﬂ@'gdém I ds
were filtere romtihe reaction m xture washed w t t her, an ried
g?er &%ggﬂ%&m@j&@ﬁ!ﬂﬂm title conpound 4-P . 25 MBS (ES+)
Teim ony 7 ofmoidiel & @t E%I»@%@Gié@v%%@rf‘w%wﬁgﬁyn§| 2 4-0

30 Prepar ayl?rymmé J-MGIFT@%I 8174 mmol) in a mixture of methanol (15 mL) and
6' -f Met hyl = (6- met hyT - | n- 2- yl met hyl ) - am nol - 2356tetrahydrof I

2' | bi pyr azisepropy ?a%r |ME) W@deQMWH t%/meé’%@@"c(qo-'lﬂ@n ofiigmasicanibes 96
PCT/ | B02/ 0
- chl or o- %8%43?66‘ % M(? T?L % L r|nB1orl)azTrr‘1(_} reSX Itlnagr mlxtuH'e \(/:va%gtlged at

t ent - bug yl r@ﬂheembeﬂatare(ﬁﬂ 1nfg A@ldil"bnamsbbropyl Ether (120 mL) was then added
methyl - (6- g)e %hhe rleacygrlw %Dr(]tu%e and stmy ng continued for 10 minutes. The resulting solids
were filtered from the solution and dried under high vacuum to obtain the title
compound 4-N (1.25 g).
MS (ES*) Calc.: 303, Found: 304.2 (M+1). '"HNMR (DMSO): § 2.8 (m, 4H),

20 3.4 (m, 4H), 4.4 (m, 2H), 7.3 (bm, 6H).

Example 4-O
Preparation of (2-Chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6"-vl)-
amine hydrochloride salt (4-0):

25 The general procedure described in Example 4-A, was followed using 2-
chloro-benzylamine as the starting amine in the preparation of the first
intermediate to obtain the BOC-protected compound. The protecting group was
removed by dissolving (2-chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2"bipyrazinyl-
6'-yl)-carbamic acid tert-butyl ester (102mg, 0.25mM) in methanol (1 mL) and

30 treating it with 1.0M HCl/ether (2.5 mL, 2.53 mmol). The resulting mixture was
stirred and additional Methanol was added until the solution was clear. The



amne (29.6 ng, 0.22 mmol), sodiumtert-butoxide (45 ng, 0.46 mmol ), BI NAP
(8.4 ng, 0.014 mmol ), tris(dibenzylideneacetone)di palladiun(0) (6.2 ng,

0. 006 5 nwolop/odases ol uene (2 mL) was stirred at reflux for PRTHBOZII2@93 eact i on
mxture was cooled, diluted with ethy!’ acetate, and filtered through
celite. The filtrate was concentrated in vacuo and the residue was
purified via preparative TLC (5% nethanol in net hyI ene chloride) to yield
the title conmpound | 4q (14.2 ng). M5 (ES') Calc.: 398, Found_ 399.4 (Ml).
1HNI\/R ( CDCrepctiog mixg(re, wag-fhen stgred @(efnlgmﬁt agbjent tempgeratgres( Btheswas 4. 9(m

ol 2 bl s 5B by S Sy g o

1 2' ) bi nyr adtiivhabi 5 winu@ei %d@ol@s wére filtered from the m:xture washed with
-[Met hyl - (6- et hyl - pyri din-2 hy)) - am no gﬂ%tetrahydroHZ]
b| pyr azi ny hﬁﬁ:éf‘@@%y‘ﬂr@,d Kb@fiﬁor@éh? Wﬁt‘f}ﬂm%‘{r@r—@- 1 -8m9)-depr ot ect ed wit h

TFA as _the pro f e npound
40 NE (Eoe) ONRE (e DRREL R FODp FOR KA @F{@B%O?? SPYE A

2.9(m 4H)473)bé,(2|—|) %(m&gR)(,m4(4rlrl)2H)47as ;185 , 6.9(m 1 H, 7. O(m 1 H)
7.4(m . Exanple 4 Preparation of Internediate 6- N@thyl p

yridi ne-2-carbonitrile (l1-4h): 2-Methyl-pyridine 1-oxide (10.9g, 100 mmol)
was di ssolved into nethylene chlori ﬁBQLﬁL) and dried over MgSO4. The
solution was filtered 25 and the filfrat'e was added to trinethyl silyl

cyani de ( 1@r@phratiddof 1asHDifleoro-pehird 3,4 Sdeteahidro-2Fb[ W hibyraainyé-G 8 gkt
dropwi se a solution of  dinethylcarbanyl chloride (11.5 nm, 125 mmol) in
met hyl éhe M@mﬁgﬁﬂ@resulti ng mixture was stirred at anbi ent

tenperature for d r%nébr‘alsﬁrjoﬂéﬂﬁ’ﬂé ®scrib@efi %%i-@%ﬁbﬂ% Wsiry 2, *59

reaction mxture strrring was conti nue or 10 mnutes after the
addi ti on vvalﬁllmmbleazﬁamThe atsabrenamlmenretmepmpataitbrmfdhetﬂnsi intprmediate apdr was

extracted e chl qri 2 X5 : 03/0

PCT/ | B02/ o%"ng tqwawe?sﬁa%ﬁ?é PéS?"tePg%ﬂ[mgmBPB”?r bg F’(’R%S%&Q)gm%d
concentr at | glpt npound 1-4h

(o 6a g) %ﬁl\;%n?d&e%f.dls%ﬂﬁfg @%.ﬂ@%ﬂb@hkﬁ {3 2l l6 téﬁ?ﬁydrb@l_?-? e

: [1,2]bipyrazinyl-6'-yl)-carbamic aC|d tert-butyl ester (99 6 mg, 0.24 mmol) in

methanol (1 mL) and treating it with 1.0M HCVEther (3.68 mL, 3.68 mmol) and

stirring the reaction mixture overnight at ambient temperature. Additional 1.0M

HCl/ether (2mL) was added to the reaction mixture and stirring continued
overnight at room temperature. The reaction was still not complete, therefore

20 conc. HCI (2 drops) was added and the resulting mixture stirred at ambient
temperature overnight. Diethyl ether (20mL) was added to the reaction mixture
and stirring continued for 1 h. The solids were filtered from the reaction mixture,
washed with Ether, and dried under high vacuum to give the title compound 4-P
(64 mg).

25 MS (ES*) Calc.: 305, Found: 306.3 (M+1). 'HNMR (MeOD): § 3.3(m, 4H),
3.9(m, 4H), 4.6(m, 2H), 7.0(m, 1H), 7.1(m, 2H), 7.3(s, 1H), 7.5(s, 1H).

Example 4-Q

30 Preparation of Intermediate 6'-[Methyl-(6-methyl-pyridin-2-ylimethyl)-amino]-
2.3.5,6-tetrahydro-[1,2'lbipyrazinyl-4-carboxvlic acid tert-butyl ester (I-4q):




S Preparation of Internediate C (6-Methyl-pvridin-2-yl)-nethylamne (1-41):
To a cooled solution of 1.0 MLIAIH4 in THE (35.6 nL, 35.6 nmol) at 0C was
added dr opaios@omsesol uti on of 6-met hyl - pgai di ne- 2- car boni t PCITaB2/02R93( 2. 0 g,

16.9 mol ) in THE (34 nmL). The reaction m xture was stirred at 0OC for 5

m nutes after the addition was conplete and then quenched with the addition
of io 1 N NaCOH (20 nL). The resulting reaction mxture was stirred for 1 h

and filtered thAqucdmr@e:wef@hmm@s enﬁdt& FR €2 Fig1-Uiddrbekyiiciid
diluted with 1 NNaO—I‘Z m-) and (?r’wgnlg Imgkr"asgg'aradte )fhc

organi c | aytart-Rulyl esien lladRedng;i QA7 remphememyléa mmzemydm%wrr@ihﬂént rat ed

|2 n5\(/§cug H; Oagi %ﬂéé‘gﬁﬁﬂég?ﬁr}%@#&&y@%h b@&ﬂgg (ﬂéme%ara HRo Cgﬁ\,gr‘b 8

| nt er medi at 8.4 6nd/e0.0y4 nmnbl)ﬂirm{cﬂbahmﬁbnbaeetanbmmlaaliurd (@) G(etzﬂng; 8.006st er
~: The general procedure, in Exa owed to obtain the crude

20 produtt . M) Fuiakane@wms) W@lslﬂft'lr@ﬂl Egrf ’Ffoa'2 '@Befrh€4§§§>t‘%ﬁ\'?§um)‘9'@ét hyI

Garc.: 225 CRauaann e vl Qi dcpelafo ey i@ GPERREN Jrid v asSyl,

4. 4(m 2H), candEninat@Hin ve?am amd iheHesidiie Wae parified oia prieparataeEdl 5%

tor - but yi " EEtarngi 1 Figthyishe ehinseR S eb b e somesing 82142307 f'owed
Lo give the orudgs meadusiyc. B8, PoUe a5 £11RH), RN (GOCE: 0 5id of

(40g) using 15% et acet at e/ hexanes as t | uant t tle

COWpoundO | - 416(71‘33"'?’531265?)3% &(m, 883,4.86n2t), B3B(ng (Hf 7)1(m, 1|HNNR4((@C| 3):

1.4(s, QHéH 57(' ? 5.2(s, 2H), 6.9(m 1 H, 7.0(m 1 H, 7.5(m 1

. 8.2(s, 4Hl756MotH). 1" H). WD 03/ 000666 PCT/IB02/ 02293 98 Preparati on
of Internedi ate (6-Methyl-pvridin-2-ylnmethyl)-(3,4,5,6-tetrahvdro-2H Ti

2' | bi pyr azi Pfég@ranahbfwmﬂ{ts_f@ ﬁggﬁdl’h lehﬁéth?_lzﬂs,w,fﬁ,@ zéﬂrbhza%ezfg-ener al
procedure in anp e Was folfTowed to yie e crude product. The
crude mat er [A27RB goramiae gé«€Par at i ve TLC using 10%

met hanol / met hy| e M%f\bylr (et bytiai- 2 brgH -dhihof o U8 6-fetral - H1S-

desired! conpoun
bipyrazinyl-4-carboxylic acid tert-butyl ester -4g was deprotected with TFA as

the procedure described in Exampie 4-A to afford the title compound 4-Q.
MS (ES*) Calc.: 298, Found: 299.4 (M+1). "HNMR (CDCly): § 2.5(s, 3H),
2.9(m, 4H), 3.1(s, 3H), 3.4(m, 4H), 4.8(s, 2H), 6.9(m, 1H), 7.0(m, 1H), 7.4(m,
20 3H).
Example 4-R
Preparation of Intermediate 6-Methyl-pyridine-2-carbonitrile (I-4h):

2-Methyl-pyridine 1-oxide (10.9g, 100 mmol) was dissolved into

methylene chloride (100 mL) and dried over MgSQO,. The solution was filtered

25 and the filtrate was added to trimethylsilyl cyanide (16.7mL, 125 mmol) at
ambient temperature. To which was added dropwise a solution of
dimethylcarbamyl chloride (11.5 mL, 125 mmol) in methylene chioride (25 mL).
The resulting mixture was stirred at ambient temperature for 24 h. A solution of
10% KoCOj3 was added slowly to the reaction mixture and stirring was continued

30 for 10 minutes after the addition was complete. The layers were separated and
the aqueous layer was exiracted with methylene chloride (2 x 50 mL). The



M5 (ES+) Calc.: 384, Found: 385.4 (Mtl). 1HNMR (CDCI3): S 1.4(s, 9H),
2.5(s, 3H, 2.8(m 4H), 3.3(m 4H), 5.1(s, 2H), 6.9(m 2H), 7.5(m 1 H),
7.7(s, 1 WP,0300@68.5(s, 1 H). Preparation of I|nternedi atePCT/IB02/02293
(6-Methyl -pvridin-2-ylnmethyl)-(3 4 5 69t etrahvdro-2H [1

27bi pyrazinyl -6'-yl)-amne (1-4m: A solution of

(6-methyl -pyridin-2-ylnethyl)-(3,4,5,6-tetrahydro-2H1[1,2']- 15

bi pyrazinyl-6'-yl)-carbam c acid tert-butyl ester 1-41 (196.9ng, 0.51 MM
in et hyl eombitdcboigdeiq @xirdcts wems drieddNagS@), landrddnceatrateckipi dryness! (0. 39

m., 5.12 I The resul ti.n ure was st anbi ent tenperature
over ni ght . mTﬁ@ higha@cugm m&?@rﬁe@ WHM?‘%SQ Hur at ed NaHOD
solution and th f u ely 10 usin
1 N NaOH. The r?élc!mﬁrflc%ﬂﬁ §?u%r?§ ggi@yg{mbﬂg)u thyfenerwpf o?/i de and )

separated. The aqueous |ayer was extracted W|th rret hyl ene chl oride and the
organic | ayers vvere c )n’ and cancentrated to dryness

to affof d {HEORS -mesyiaming, (4l). og5 3 25

Preparation of (r@ %\/?65%31 s%Y tio%l& 1203”‘ gﬁilnﬁﬁﬁ(@ (#{%’ At gg HHI a

27bi pyr azi nyl - amne tunmarate s € geheral proce ure |n

Exanpl e 4- dee@ dir@pwibelalsowtlbﬁ -d¥s-imetthyl-pyridine-2-carbonitrile I-4h (2 0g,
pyr|d|n2ylmethylz 4,5, 6-tetrahydro- 2H-[12]b|pyra2|n6 | )-am ne
| -4m as t 8-S mmel mgTHEt (B#inak). tBW%/rQMIOf\HBIXturﬂV&aSc r /000666

ggT/SI( SBOZ/ %38‘@3&?‘%%{5&@0%5 ﬁ?_'@f\gldéle ?HQ%?_‘%%%&%W%&&%N@P@@
7. 3(m 12H) AN'NEOH (2D iriL). Ererpbeitidg Yeactionapixtaei was sfirréd fer Tradinat fittered

3-1(6-Cnl 2-yl thvll-_b tril f
2 6:0i chi Sﬁr%p%é%zeh% waém%é’v?%?vs%em TTnedirats woweinpe wih bHEO o) 73

7503 5o Dl BRIl T orgArROR BTl 1n8h WIRNEA S 70,

heat ed at beihbpdriesh(da,301)r ane cohoentidietl .in Vaeuo kobiveitba desed podbdititi@ir oom
t enper at ur?1 %rzldg)fi | tered through a celite pad.

15 THNMR (CDCls):5 2.5(s, 3H), 3.9(s, 2H), 7.1(m, 2H), 7.5(m, 1H).

Preparation of Intermediate (6-Methyl-pyridin-2-yimethyl)-carbamic acid tert-butyl
ester (I-4j):

The general procedure in Example 4-A was followed to obtain the crude

20  product. The compound was purified on Silica Gel (40g) using 20% ethyl
acetate/hexanes as the eluant to yield the title compound |-4j.
MS (ES*) Calc.: 222, Found: 223.3 (M+1). 'THNMR (CDCl): & 1.4(s, 9H),
2.5(s, 3H), 4.4(m, 2H), 7.0(m, 2H), 7.5(m, 1H).

25  Preparation of Intermediate (6-Chloro-pyrazin-2-yl)-(6-methyl-pyridin-2-yimethyl)-

carbamic acid tert-butyl ester (I-4Kk):

The general procedure in Example 4-A was followed to give the crude
product. The crudelmaterial was purified on Silica Gel (40g) using 15% ethyl
acetate/hexanes as the eluant to afford the title compound |-4k.

30 MS (ES™) Calc.: 334, Found: 335.3 (M+1). "HNMR (CDCls): § 1.4(s, 9H),
2.5(s, 3H), 5.2(s, 2H), 6.9(m, 1H), 7.0(m, 1H), 7.5(m, 1H), 8.2(s, 1H), 9.2(s, 1H).



The celite pad was washed with ethyl acetate several tinmes. The conbi ned
filtrate was concentrated in vacuo to give the crude title conpound. The
product W® 0piedehé ed by chromat ography (silica, 5% MeOH dipchliBozi@edsane) 15
to give 37.6 ng 3-[(6-chloro-pyrazin- 28yl am no) - met hyl ] - benzonitrile 1-4n.
Preparation of 3-f(3 4 5 6-Tetrahydro-2H-f1, 2") bi pyrazi nyl -6' -yl am no) -
meth yll-benzonitrile (4-S): A mxture of

3-[ (6-chl oro-pyrazin-2-yl am no) - net hyl | - benzonitrile I-4n 20 (37.6 ny,

0. 154 mol ), piperazine (16 rrg, 0. 185 mml) sodi umt - but oxi de (18 ny,
0. 185 mmol \ 0 '?'t droPP3
mol ) in toreRHe Opniermy, : : A - The
sol ution mm@%ﬁr_pﬁc s %r&t,&g&tggg{,/gg}érwgg through a celite pad.
The celite ed n etnyl acetate several tinmes. The 25 conbi ned
filtrate was co'rlibergemeraalcproaedweun BExample d-Aasciollaweditolyield hpeiuse 4-S.

Th duct f h t

VeOH di £hi BrtChanBe e MaysnaLivey SUi Via Thesftve S LG HS0919%. 5 (10
ng). 1H Nw%étﬁ%l%gthg%@)lor%dvﬁtﬁ 105 NH, O ;asth6 Blfght 1o groe the. ddsired, 1 H) ;
30 7.45 (t H) ; 8 (s, 1 H; 4.52 (s, 2H); 3.40 (t, 4H);
2.80 (t, 4Bb)mpolv|$d(l_$+) Cal c: 294.1, Found: 295.3 (M+1). WO 03/ 000666

PCT/ 1 BO2/ 02293 T Pr f

(34,5 6 M URSHrerRis: 84! FougR gt Wty HNERTRODELS A PARE 01 1

acid tert- t )33/r\1ra 8 §sOBH), 6.9(m, 2H), 7.5(m, 1H), 7.7(s, 1H
6' - chl oro- gtgég ﬁf 238 rﬁzlﬁﬁgro ([ H)}bllgyraz? nyl( ca)r box(yl iC ) 5 a(C| d )

tert but yl 8(:5{tseiHII 1 a) (100 ng, 0.33 mmol ), (S)-1 -am noi ndane (49 ng,

0.37 mol ), sodiumtert-butoxide (57 ng, 0.46 mmol ), Pd2(dba)3 (21 ny,

0.023 nmmol ) and Anmphos (29 ng, 0.073 mml) in toluene (anhydrous, 2 ml)

under a ni tFae8mAtBhBIIRRENE RS (Gasstad-pridieyimetion)- 15415, 6-TeteahyemodHbn
m xture was cool ed T0 roomtenperature and filtered through a pad of silica

to gel, el ui The filtrate was concentrated in

vacuo. The resi d e(al. §A4) to
orovide 26 N &gﬁHﬁ'&ﬁ ofkgeHétﬁg @fﬁ@g@ﬁgy&y 23Tk G 4-Riydissrng 81
15  bipyrazinyl-6-yl)-carbamic acid tert-butyl ester |-41 4l (196.9mg, 0.51mM) in
methylene chioride (2 mL) was treated with trifluoroacetic Acid (0.39 mL, 5.12

AV

mmol). The resulting mixture was stirred at ambient temperature overnight. The
reaction mixture was quenched with saturated NaHCOj solution and the pH of
the aqueous layer brought to approximately 10 using 1N NaOH. The reaction
20  mixture was diluted with methylene chloride and separated. The aqueous layer
was extracted with methylene chloride and the organic layers were combined,
dried (Na2S0O.), and concentrated to dryness to afford the desired product |-4m.
MS (ES™) Calc.: 284, Found: 285.3

25 Preparation of (6-Methyl-pyridin-2-yimethyl)-(3.4.5,6-tetrahydro-2H-
[1,2'lbipyrazinyl-6"-yl)-amine fumarate salt (4-R):
The general procedure in Example 4-N was followed using (6-Methyl-
pyridin-2-ylmethyl)-(3,4,5,6-tetrahydro-2H-{1 ,2'lbipyrazinyl-6'-yl)-amine |-4m as

the starting material to yield the title compound.




M5 (ES+) Calc: 395.2, Found: 396.2 (M+l). 15 Preparation of

| ndan-1-vl-(3,4,5,6-tetrahydro-2H[1,2' I bip 1, 27bhoyrazi nyl-6'-yj -am ne
hydr ochl owoda/000666l) : A sol uti on of PCT/IB02/02293

i ndan-1-yl -(3,4,5, 6-tetrahydro-2H1[1, 29 bi pyrazi nyl -6' -yl ) -

am ne-4-carboxylic acid tert-butyl ester I-40 (26 ng, 0.066 nmmol) in HCl in
1,4-dioxane (4 M 1.0 nl, 4 mol) at 23 C was stirred at roomtenperature
20 for 2 h. The m xture was treated with ether, and a precipitate appeared.
The solid was ®48I(ESteCalky. 484, FoalthBSS’.Bt(M-sbl THINWR (Me©D)t & 2B (sn3HEt hanol
and concentrated in vacuo to affordthetltle conp T (1 41 ©
VB (St Gk Hm 2458, B6(mm i 498, Sy AU, 215 7 SIEnEAD. & At mpder S0
illustrate representative conpound of the present invention where Wis
an acetylanmino. Preparation of Internediate

N- ( 6- Chl or o- pyra2| n-2-yl)- acetam dé&xaingay:S 30 A sol ution of
6- chl or o- pyr azi n- I 50 acid (1.9 nL) was
t reat edSwi tHEBR@UOH O 1i21Q -l (RrLINOr0, 2525 i MMEUre was heat ed
to reflux f d to roomterrperature then poured into saturated
NAHCCB ( 30 251 bylhe % cted with ethyl acetate (2 x WO 03/ 000666

PCT/ | B02/ 02293 AlmlxthBotZS dibkloopysazioe (35 eng 002 noabi Sred, washed with

PTtle compaimaomem g Pensoniti (7S ma s6g Nighh &b P R e 0o (WD)
1 HNVR (CDG &4 nﬁn@l)@n\uﬁptﬁz 5§ 0. o§o$ﬂm6§, aﬂd'ﬁ)dggdba% Qtzrmg 0510 2 24(s,

3H). Preparation of "Internedi ate 6' - Acetyl am no-2 -tetra #dro-
1, 2' |b|1pyraamnt)||n49|uane<§2ymh )Jovag heategrat- raﬂwun@emtmgentﬁ@rﬂoh het ure of

N- ( 6- chl 2-yl d

o1 per azi ne soienouds FrdelaP3Sb B oo ah Meluiodth a3 i Erg. 7

et hanol (2 THe) celRé patiidsiashed Wthtethi‘/lcdce?t’eﬂtefsev@m tmmtnr@ncmmede was
diluted with ethyl acetate (40 mM-) and washed with 0.1 MHC_ (3 x 35 L),

brine, dri ddrateavesoagneantiated dyvaciifogive e care tilepqrrreund e cr ude
residue was, punihiSpB¥idd 6P 3hAirhdRgfadhy-E&liRE, 8% Mol GnRtndhg el uant

to
15 to give 37.6 mg 3-[(6-chloro-pyrazin-2-ylamino)-methyl]-benzonitrile 1-4n.

(I

Preparation of 3-[(3,4,5,6-Tetrahydro-2H-[1,2']bipyrazinyl-6'-ylamino)-

methyll-benzonitrile (4-S):
A mixture of 3-[(6-chloro-pyrazin-2-ylamino)-methyl}-benzonitrile -4n
20 (37.6 mg, 0.154 mmol), piperazine (16 mg, 0.185 mmol), sodium t-butoxide
(18 mg, 0.185 mmol), BINAP (3.8 mg, 0.006 mmol), and Pdz(dba)s ( 2.8 mg,
0.003 mmol) in toluene (2 mL) was heated at reflux under nitrogen for 10 h.

The solution was cooled to room temperature and filtered through a celite
pad. The celite pad was washed with ethyl acetate several times. The
25  combined filtrate was concentrated in vacuo to give the crude title compound
4-S. The product was purified by chromatography (silica, 10%
MeOH/dichlormethane with 1% NH4OH) to give the title compound 4-S (10
mg).
'"H NMR (400 MHz, CD30D) § 7.67 (s, 1H); 7.63 (d, 1H); 7.55 (d, 1H);
30 7.45 (t, 1H); 7.22 (s, 1H); 7.18 (s, 1H); 4.52 (s, 2H); 3.40 (i, 4H); 2.80 (t, 4H).
MS (ES®) Calc: 294.1, Found: 295.3 (M+1).



15 afford the title conpound I-5b (36.9 ng). M5 (ES+) Calc.: 321.1, Found:

322.3 (M+1l). 1 HNWR (CDCI3): 8 8.75 (br s, 1 H), 7.86 (s, 1 H, 7.70 (br

s, 1 H 2v0o08®0068¢), 1.46 (s, 9H). Preparation of | ntermPdiraBe/02293

6 -fAcetyl-(3-chl oro-benzyl)-am nol -2,1805,6 20

tetrahydro-f12')bi pyrazinyl -4-carboxylic acid tert-butyl ester (1-5c): To a

solution of 6'-acetylam no-2,3,5,6-tetrahydro-[1,2']bipyrazinyl -4-

carboxylic acid tert-butyl ester 1-5b (36.9 ng, 0.11 mmol) and 1-

br onmomet hyl - 3- chl or o- benzene (15. 8Ekanm>lel_4 7Frm)l) in DMV (1.1 m-) at room
0. mmol ). 25 After

il .
stlrrlnga gr e was poured Into

H20 (10 nt)nt@pﬁ Qg»gz@gise@gvammea aaibggms a&@téﬁfbﬁes@%%@rgam ¢ layer

was washed pr 1 N rie ered, and
evaporated to dlAyrmmﬁere gihe-chlorde? Bﬁ,@ﬂemahydm-buz ]b:pyg@zhnyl ﬂfca@laﬁo)admve TLC

=109 227 Seiilondity Glstet inkh abho e 38 Biroh o MraBiineindgnd 44 it TP aun
Found: 4460 237(Mh4<)|}5 s?dd%témmldegsﬁ 704§mrﬂo szzdﬁé)s((mrrsg 1H),
7.33-7.16 (m 4H) 2 ( 1.46 (s,

9H) 5 Prepdd2g mplbanwﬁ(répmﬁs (ﬂeomleams)mmcﬂ)smzto e@et(anhmcﬂfpus&mm f

-1 ;2 '6{) g;|r %ﬁgeﬁla @Fﬁ%ﬁﬁ@@%ﬁﬁgﬁg ﬁvﬁgsr}é%eggg @ L{?(q‘épﬁ B 18k reaction

hydro [1, 2rﬁlmuﬁwmlCﬁ‘odledltcﬁﬂfd?ﬁwhpéraa@ﬂechﬁcﬁfIterbdttMiOL@fhtaepadoSGlhéé7 1 ng,
0.06 mmol) in nethylene chloride ed trifluoroacetic Acid (1

nL). t a0 Thaet chdindWithiEiOhcchaxased ﬂr)r Jd‘eafﬂ”rﬁiﬁ)Wﬁ?é’ﬁ‘ﬁEWétﬁiﬁé IR HECUO1 he

Narocs (20 ey EREEES pAliRLET RiGAd AR T EORE ARSIty e

organi c | apermg oﬁ\/ﬂn@tm@n:bmp@dnddmoe((ﬂaoe/NaZSO@ fil tered and concent rat ed
to dryness to e t|tlec 0 6.2 nmg). 15 M5 (ES+) Calc.:
345. 1, Found: 3i/é$éE‘(3 H@w%ngﬁgdﬁ%ﬁ (@“%‘% (s, 1 H, 7.74 (br s, 1

H),732711(m4H) 497(5, 57352m4H) 300296(m4H)
.26 (s SPFM‘_OH_QIM@ -3|-W-(34 5 6-tetrahydro-2H-[1.2"lbipyrazinyl-6-yl)-amine

hydrochloride (4-T):
A solution of indan-1-yl-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-
amine-4-carboxylic acid tert-butyl ester -40 (26 mg, 0.066 mmol) in HCl in

1,4-dioxane (4 M, 1.0 ml, 4 mmol) at 23 °C was stirred at room temperature
20 for 2 h. The mixture was treated with ether, and a precipitate appeared. The

solid was collected by filtration. The solid was dissolved in methanol and

concentrated in vacuo to afford the title compound 4-T (10 mg, 41%).

MS (ES*) Calc: 295.2, Found: 296.2 (M+1).

25 Example 5
Example 5 illustrates a representative compound of the present

invention where W is an acetylamino.

Preparation of Intermediate N-(6-Chloro-pyrazin-2-yl)-acetamide (I-5a):

30 A solution of 8-chloro-pyrazin-2-ylamine (50 mg, 0.38 mmol) in acetic
acid (1.9 mL) was treated with acetic anhydride (0.04 mL, 0.42 mmol). The
mixture was heated to reflux for 1h, cooled to room temperature, then
poured into saturaied NaHCOj3; (30 mL) and extracted with ethyl acetate (2 x



Exanple 6 20 Exanple 6 illustrates the synthesis of NEPi Conpound -
(S)-2-1(1-{[3-

(4- chl or opbenydoeps opyl ] car banoyl } cycl opent yl ) net hyl ] - 4- mePROIABO22LEBNOI C
acid referred to herein below for use i0h conbination with the conpounds of
the present invention for treating femal e sexual dysfunction. 25
Preparation of Internediate 1-f2-(tert-Butoxycarbonyl)-4-nethoxybutyll -
cycl opent anecar boxylic acid (1-6a): A solution of tert-butyl 3-(1

- car boxycy@Danknt The prgmamm&ees wer@ gpmbirted; washed(wite bER /@34 B1, Exanpl e
35) in dry te ydr of ur an oom s added to.a ed soluti n of
lithium di m&#@B g&%e&eaf‘ HP?“‘%@FGQQ GrYRSSSUPLIYR ﬁ??e{k 80'(‘89%‘5‘

t et rahydrofg E{fn@‘)—?m) at -78C under nitrogen. After 1 hour a sol utlon of
2- br ormeth rret ether in WO 03/000666 PCT/|1B02/02293 103

t et rahydr of ur an MSQIBT))CMS FddeFomicht1 ARr0 (M+1 héHNMREERGs)e5 842 78C.  The
reaction mxture was allowed to war p.to roomtenperature overnight. The
m xture5vva§31q1dﬂ9m§k%(%1t*'ﬂ,Wépr§ibg}712)24é$rc?’ idified to pH 1 with 2M
hydrochl oric acid, and extracted with ethyl acetate (2x 150m). 5 The

conbi ned organic extracts were dried over magne5| um sul fate and

concentr at éttearaﬁlaumlmer' i Ot gira@qrohr omat ogr aphed on
silica. El anol i n di chl oronet hane
(neat ai chilb2dRiyraz . 25. 6nmmol , 529 ; Rf 0.3
met hanol , di chl gf ke?&ﬂoraopyﬂfaawgsraa@tén@@qwgs@engl das o0
1417(m7H) 17519 1H
3.3 (s,103HmMmM8I) :ar@piperaznm—ljﬂcarbmlwc aqriottezelguwl»eﬂey( 3% e1ga.843 meJ}

e e ) ) AR AL b B i 3

(+)- pseudoemb@éirwmeewgn acét%ﬁém AiLl) iapedvad e wtthrmeﬂ\nfmgméwsgmq_)to give a
white crystaline soli e salt was dissolved in eth acet at e washed

with 0.5M IbyldJEOdhedJKN@z%@JL)demFEédaGQ@Naﬁ@@ﬁ%%i%ﬂwn@é‘ﬁpﬁ'@@éf%ﬂ concentr at ed

+30% 66 (cAGHER A @urﬁf%?et%gé%‘?%vﬁwél i aCerd s B BuBt P O 1 1T

15  afford the title compound |-5b (36.9 mg).
MS (ES*) Calc.: 321.1, Found: 322.3 (M+1). "HNMR (CDCly): 6 8.75
(br s, 1H), 7.86 (s, 1H), 7.70 (br s, 1H) 2.20(s, 3H), 1.46 (s, 9H).

Preparation of Intermediate 6-[Acetyl-(3-chloro-benzyl)-amino]-2,3,5,6-
20 tetrahydro-[1,2']bipyrazinyl-4-carboxylic acid tert-butyl ester (I-5¢):
To a solution of 6'-acetylamino-2,3,5,6-tetrahydro-[1,2']bipyrazinyl-4-
carboxylic acid tert-butyl ester |-5b (36.9 mg, 0.11 mmol) and 1-
bromomethyl-3-chloro-benzene (15.8 uL, 0.12 mmol) in DMF (1.1 mL) at

room temperature was added 60% NaH in mineral oil (56 mg, 0.13 mmol).

25  After stirring at room temperature for 4 h, the reaction mixture was poured
into H2O (10 mL) and extracted with ethyl acetate (50 mL). The organic
layer was washed with H>O (3 x 10 mL), brine, dried (Na2SO,), filtered, and
evaporated to dryness. The crude material was purified by preparative TLC
using 50% ethyi acetate/ether with 1% NH4OH to afford the title compound |-

30 5c(27.1mg).



the 6 3.3 peak of the (+)-pseudoephedrine salt; 1H NVR (CDCl 3 400MHz) 6:
1.4 (s, 9H), 1.4-1.7 (m 7H), 1.75-1.9 (m 2H), 2.0-2.15 (m 3H),

2. 35- 2. 45w0rmp/oaoekh , 3.3 (s, 3H), 3.3-3.4 (m 2H); [alD - BCTIB&@RY3 c 1.2).
25 Preparation of Internmediate tert-bufyl (2S)-2-{(1-({t3-(4-chlorophenyl -
propyl | am nol carbonyl ) cycl opentyl | met hyl | - 4-net hoxvbut anoate (l1-6¢c): To a
solution of 1,1'-carbonyl diimdazole (73.9 g, 0.45 nol) in azeotropically
dried isopropyl acetate (339 m) was added the isopropyl 30 acetate

sol ution of theMS(EST)etalar ¢46: BFoundh 4462 (N-nt). AINMK (QBBED)ad 8.07 nospher e

of N2 over riod of 1.5 hour e transfer lines were then WO 03/ 000666
PCT/ | BO2/ 0529 %D, 165 Gsh3R) . ?ﬁs7d?‘§?msé[3' (%@éﬁat%é%@d%m The
resul t ant 8A Qtfésg g‘q 1t5@\% |rred at GOC for a further 4.5 hours and

S

t hen the reaztl ‘ur e éllowed to cool to roomtenperature and
stirred for 15 hours To the resultant solution was then added

3- (4- chl or GHERGGION QL A4 Ve - lelanyy hem, 1996, 39,
4942- 51)(9&@11512“ ﬁ(l—%‘ﬂ]:l%acgfh?mb@it&mza”t mxture was then heated to 60 C
for 7 hourS pefore cooling to room en’Perature Dei oni sed water (100 m)
was then added To a selutieraof Bojacaiyk(3ncslonptiengyl)aming]-213% 6detra- by aqueous
hydr ochl o 190 aqueous

| ayer to 3"%eﬁ’w%%'ﬂyg%ﬁ%ém%é%Q@Lfggﬂé‘“&g%?rL§§@ﬁérﬁ‘%@?ﬁat ed, and

the or ganhﬁncblweméfmﬂer«f@@hmdwﬂ mrwas esideatamsoroateias Reiat en(R0 m of a
0.5 Msolution). The aqueous Fhase was separated and organi ¢ phase was

was hed 10 tﬁhgae@@tme@wrenwa% e & rqqmdempﬁratur%uatqldaaaga¢ta3rewa$vas t hen

vacuum to GPVBIRd THBTSeRE ARl e RELPe 18 Fpllia s biot, B8, LT o5
yield); 1|—hﬂi|)/|§n6@i@a%téﬁ’d)ﬁfﬂmzheﬁ le’he4cﬂ1l(n$de©2k|)15 rﬁLﬂSTﬂxeiﬁgeﬁrﬂb Iélydr§ 1. 56-

1.74 6 1.74-2. 11 32-2
3. 22- (m30 WH)HE? compjneds dwd( az§a)~» flltsr%ba@dwmt@t%to Gywsé%foes (H) m br, 1

H, 7.13 (ﬁeldzth%%tl'ebcor%pglgndgh_A%Z@ mbﬁNB (ES positive): mz 452 [M+H +

(3501).
15 MS (ES*) Calc.: 345.1, Found: 346.2 (M+1). "THNMR (CDClg): § 7.95

(s, 1H), 7.74 (br s, 1H), 7.32-7.11 (m, 4H), 4.97 (s, 2H), 3.57-3.52(m, 4H),
3.00-2.96 (m, 4H), 2.26 (br s, 1H), 2.13(s, 3H).

Example 6
20 Example 6 illustrates the synthesis of NEPi Compound - (S)-2-[(1-{[3-
(4-chlorophenyl)propyljcarbamoyljcyclopentyl)methyl]-4-methoxy-butanoic
acid referred to herein below for use in combination with the compounds of
the present invention for treating female sexual dysfunction.

25  Preparation of Intermediate 1-[2-(tert-Butoxycarbonyl)-4-methoxybutyl]-

cyclopentanecarboxvlic acid (I-6a):

A solution of tert-butyl 3-(1-carboxycyclopentyl)propanoate (12g,
49.5mmol) (see EP274234B1, Example 35) in dry tetrahydrofuran (100ml)
was added to a stirred solution of lithium diisopropylamide (130ml) in a
30  mixture of hexané (52ml) and tetrahydrofuran (200ml) at —78°C under
nitrogen. After 1 hour a solution of 2-bromoethyl methyl ether in



Preparation of (2S)-2-ff 1-(([3-(4-Chlorophenyl)propyl7am nol carbon yl)- ¢
cly opentyl)nethyii -4-nmethoxybutanoic acid and its sodiumsalt (6-A): To
a sol uti owowB/odmwber nedi ate 1-6¢ (9.6 g, 21.2 nmol) in 25 @cthBeyaest hane
(52 M) was added trifluoroacetic acid0i{16.3 m, 212 mvol) and the
resultant solution was stirred at roomtenperature for 3.75 hours under an
at nosphere of N2. To the reaction was then added aqueous sodi um carbonate
solution (95 mM of a 10%w v solution) with stirring until the pH of the
aqueous Iat;e&nahyodmfbrﬁrm(dﬂ@nﬂ)—wasaddeﬂ mainéaihiagehe terperatrsnat3@8&@par at ed and

t he organl r. was, extracted w th agueous, sodi um ca onate solution (2
« 20 ot The TRARIRRMizdiia Wan AlowRe to SRELLP 1% RipPateRoc 6o

PCT/ 1 B02/ 0 0 fhen
added, fol ?\(?)ea@@r% ﬁ'@éﬁ@%{[@‘%m@?%ﬁé}%cﬁ@wR/\i’étéﬂglr@fsdn&]gﬁfﬁggmlﬂea ﬁ and the
aqueous | ayavithiad h;@:mMonedcaﬁgand exirabtezl with sty acetats 301%”)\') The

mbi ned t d d t t
ot mosprier | e cennife pipariE eSicnaliaasp ot abRatalih Rl it act on
occurred apghddHiratéd inVacyew gidé kvd efids ddid Mm wasthrématagraphddienpr oduct

was then collected by filtration and dried at 50C for 65 hours under
vacuum t o giliga Ehaicsrwitle inaseasing paerortions phmethand ig gighiprameiRang whit e

solid (5.7 f t | ows. To
the crude. estcis RouotSngas fo ik el AtYol CE T cAS shia SAPREES ' 015 )
and the repfRithams, u;aawrumefhmeeoal was removed by filtration. The
et hanol was then r enoved b azeotro distillation at at erErTsheri c

pressut® (to renid\NMBl@[h@ $0081z) t1)4é$uﬂH)r dgt-ddednifth TefIny19%cet at e

(145 m) wher t al cur ystal i sed
product wa 25&%8%%@{@@15‘3@3#??42%}] qul_[ u%d?’e{g H&U‘E%L#h?% g-lf\/e the pure
sodi um sal LRMStrhﬁz po¢ (M-mnoduct as a white crystalline solid (4.51 g,
10.8 mml, 51 ;. mp. (ethyl acetate) 214-216 C, 1H NVR (DVSO d6 300MHz)
8: 126158(m 8 H, 1.62-1.74 (m 3 H), 174186(m 1H) 1.91-2.07
(m 3 H,
7.22 (d, 2
[2M H] 15 ( 3&W®
product (i.e.

. t, br, 1 ;20 LRI\/IS (ES negatlve) 789
'6b or anal ytical purposes the title

qer%@&a?&\ 821 a%s (+)-pseudoephedrine were recrystallised nine
times from hexane to give a white crystaline solid. The salt was dissolved in
ethyl acetate washed with 0.5M hydrochloric acid dried over magnesium
sulphate and concentrated in vacuo the (S)-acid was obtained in 31% vield

20 as a pale yellow oil in >90% ee (enantiomeric excess) by NMR analysis of
the & 3.3 peak of the (+)-pseudoephedrine salt;

'H NMR (CDCl; 400MHz) &: 1.4 (s, 9H), 1.4-1.7 (m, 7H), 1.75-1.9 (m,

2H), 2.0-2.15 (m, 3H), 2.35-2.45 (m, 1H), 3.3 (s, 3H), 3.3-3.4 (m, 2H); [c]o -
5.2 (EtOH, ¢ 1.2).

25
Preparation of Intermediate tert-butyl (2S)-2-{[1-({[3-(4-chlorophenyl-

propyllaminojcarbonyl) cyclopentyllmethyl}-4-methoxybutanoate (I-6¢):
To a solution of 1,1’-carbonyl diimidazole (73.9 g, 0.45 mol) in
azeotropically dried isopropyl acetate (339 ml) was added the isopropyl

30  acetate solution of the Intermediate |-6b with stirring at 60°C under an
atmosphere of N, over a period of 1.5 hours. The transfer lines were then



obtai ned by dissolving this sodiumsalt in water, acidified with 5 M
hydrochl oric acid and extracted wth dichl oronet hane. Renoval of the

sol vent byoOlBwowieng a stream of nitrogen over the sanpl e g&ea/MBém2e9xt|le 25
product; 1H NVR (DMBO-d6 300MHz) 8: 1189-1.80 (m 11 H), 1.81-1.96 (m 2
H, 1.96-2.08 (m 1 H, 2.93-2.27 (m 1 H, 2.53 (t, 2 H, 3.03 (q, 2 H),
3.11 (s, 3 H, 3.16-3.25 (m 2 H), 7.20 (d, 2 H, 7.30 (d, 2 H, 7.51 (t,
1 H; LRMS (ES negative); 789 [2MH " (35C), 394 [MH " (35C) ; HPLC
(col um: 3@ashed whtﬁakyﬁ@p(rﬁﬁylmdéi&l& (60ml) rrﬁbelresmitmﬁsolu’i@mamm e acetic

acid (95/5/ t npi ent ;
i nj ection %WQF%P’@ %’rlﬁcll"ﬂ\ﬁ%g/%a?@@ ar%@e\pghg,{%a %am%ﬁr&\g@?: gﬂ W@ 220
_rl‘_m Sanpl e, gRRsed Eéél'ter?ooﬂﬂ t@rﬁﬁrﬂ‘ﬁjre RhERAFRE foN15BBLIS 'Pd‘i@ﬁ@) Retention

i me: mnor enantioner , maj or enanti oner mn (94.3%.
5]c Pg eRaE gg fesultant Mﬂummmahen aﬂdedén@t uianmneeﬂ% 1, Oe4 Q\md)) f@llqueﬂ)d. um sal t
0

The resu tgxaé?(ér%ﬁ?gm%sgv%w?méé”wrﬁeﬁ kR FmelinoheRt: S5 e by

filtrationg 91@%1@( ?to%\mol) heahbakkanamaniRiRE warsiheariediés tedoi’G Tabl e
bel ow. 10 TABLE Intensity Angle Intensity Angle Intensity Angle

Intensity fqz?rlh@:rab 12-apding to ypomTtRBeratiye.- Priariseyl wates. (é@@"ﬂ% 8 17.708

13.5 22. 88% .33 6413 e tesptioft ?< 3 rind o dwé 165 9.526
3.1 18. 313W85 BT p4ideq o thestedplio Tofiqued Py 3meeu3 " 1es 13, 9
31.788 13. Hydrliéhﬁﬁ’ﬁal’c‘id31Q@nﬁbﬁaw&fbl&w)lﬂmﬁtr@plﬂlmtﬁﬁlaﬁuedﬂs yeb 19.7
34.2 24.588 22,7 32998133 12.369 3.7 19,978 100 25 013 25. 8 33.375 18.8

12. 93910 3, wasdetwsen@Hb2 2nd=3. 4 The agugeus ieyet wasithen $epasatgd G He 51, 9
25. 987 25. 3 hi?RYel frad wash&Pwith dofiebls Bothstiint cArbotife 50 AidPats 15 7

M solution). The aqueous phase was separated and organic phase was
washed with saturated brine solution (100 ml). The aqueous layer was then
separated and the organic phase was concentrated by distillation under
15 vacuum to give the title compound as a yellow oil (200.3 g, 443 mmol, 98%
yield);
'H NMR (CDCl; 300MHz) §: 1.45 (s, 9 H), 1.45-1.56 (m, 1 H), 1.56-
1.74 (m, 6 H), 1.74-2.11 (m, 7 H), 2.32-2.43 (m, 1 H), 2.64 (t, 2 H), 3.22-3.30
(m, 2 H), 8.27 (s, 3 H), 3.30-3.38 (m, 2 H), 5.75-5.85 (m, br, 1 H), 7.13 (d, 2
20 H), 7.26 (d, 2 H); LRMS (ES positive): m/z 452 IM+H]* (°Cl).

Preparation of (2S)-2-{[1-({[3-(4-Chlorophenyl)propyllamino} carbonyl)-
cyclopentylimethyl} -4-methoxybutanoic acid and its sodium salt (6-A):

To a solution of Intermediate 1-6¢ (9.6 g, 21.2 mmol) in

25 dichloromethane (52 ml) was added trifluoroacetic acid (16.3 mi, 212 mmol)
and the resultant solution was stirred at room temperature for 3.75 hours
under an atmosphere of No. To the reaction was then added aqueous
sodium carbonate solution (95 mi of a 10% w/v solution) with stirring until the
pH of the aqueous layer was between pH 2 and 3. The layers were then

30 separated and the organic layer was extracted with aqueous sodium
carbonate solution (2 x 20 mi of a 10% w/v solution). The aqueous layers



14.345 37.9 20.926 28.4 27.395 30.6 35.989 14.1 14.887 16 21.443 52.7
27.869 19.2 36.514 16.7 15.16 16.8 21.611 41.6 28.716 21 38.151 14.6

16. 372 24W0 020016 21.2 28.788 19 38.925 17 16.813 6.9 2PCINBIZ2R28 28. 989
27.2 39.091 19 17.203 22.1 22.472 47.¥530.232 13.4 39.961 13 17.408 32.7
Differential scanning calorinmetry (DSC) was performed using a Perkin El ner
DSC-7 instrunent fitted with an autonmati c sanpl e changer. Approxi mately
3ng of the sanple was accurately weighed into a 50 mcraolitre alum nium 15

pan and cr wase sembigedand satyatgdbrne (BQ M) was themadied, falowethbyed at
20C/ mi nut t h ' '
Conyar ari oR el Bg AP EGyR R tidse AN FROEIAIR KOs ¢ e

212 and 22%xfraciBaeageih WitR-patamnewll x 5apfly.eThacenitiaéd brganieldyersy  poi nt

may vary outside this range as a result of sanple inpurity. W 03/000666
PCT/ | B02/ 03858 thamdriedbyarestiopicdistillaiion al ain@sphalic PIRSsYR#iband 6- A gave

the fol Lowi I i ' |

| Cenci by yBRim BE7BRAINASroubbA ' fistaflsdiiH focri &MY the Hife elld &
2-Theta 0 Wilgtetheitia2-Botandine(Z0 Mipo The PARIULL Waslified tolleGed BXilFator80 28. 926
23.8 6.654 100 18.083 31.7 23.36 56.5 29. 802 23.5 7.546 66 18,64 28.8
24.126 31. @“éc?ﬂ@%ats‘%%@ fg@%ﬁ'@%& %%BY%&"@%‘? E"%h%é“é% 599@6‘? §ak 29 2
10.953 9. 7o 1Ol Anhodfid 22 Lanfle3bidfs 76 q)indt 543 38 BudfetBp 33, 9 25298

26.7 32.66 8 12.5 . 502 31. .4 34.027 23. 13. 287
22.9 20. 683caystalizeaiizn asiollovss Todhe TTude paBluct was adsiepicetbyiactate 27. 151

24.2 38,0130 dRa SHarly (73 &l 2R3 1 ien&ihing ind8luble’Fiatsrial Was”
removed by filtration. The ethano! was then removed by azeotropic
distillation at atmospheric pressure (to remove 110 mi of solvent) and
replaced with ethyl acetate (145 ml) whereupon crystallisation occurred. The
resultant crystallised product was then collected by filtration under vacuum to

15 give the pure sodium salt of the title product as a white crystaliine solid (4.51
g, 10.8 mmol, 51 %); m.p. (ethyl acetate) 214-216 °C;
'H NMR (DMSO-ds 300MHz) §: 1.26-1.58 (m, 8 H), 1.62-1.74 (m, 3
H), 1.74-1.86 (m, 1 H), 1.91-2.07 (m, 3 H), 2.57 (1, 2 H), 3.08 (q, 2 H), 3.10
(s, 3H), 3.13-3.27 (m, 2 H), 7.22 (d, 2 H), 7.29 (d, 2 H), 9.16 (t, br, 1 H);
20 LRMS (ES negative); 789 [2M-H] (**Cl), 394 [M-H] (**CI).
For analytical purposes the title product (i.e. the free acid) was
obtained by dissolving this sodium salt in water, acidified with 5 M
hydrochloric acid and extracted with dichloromethane. Removal of the
solvent by blowing a stream of nitrogen over the sample gave the title
25  product;
'H NMR (DMSO-ds 300MHz) &: 1.22-1.80 (m, 11 H), 1.81-1.96 (m, 2
H), 1.96-2.08 (m, 1 H), 2.93-2.27 (m, 1 H), 2.53 (t, 2 H), 3.03 (g, 2 H), 3.11
(s, 3 H), 3.16-3.25 (m, 2 H), 7.20 (d, 2 H), 7.30 (d, 2 H), 7.51 (t, 1 H); LRMS
(ES negative); 789 [2M-HT (*°Cl), 394 [M-H] (**Cl); HPLC (column:
30 ChiralPak AS (25 x 0.46 cm); mobile phase: hexane/IPA/acetic acid
(95/5/0.5 viviv); flow rate: 1.0 ml/min; temperature: ambient; injection
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#?ﬁeéﬂ(%& 03/, 00066€%%§ BQ2/ 02@371&’3&8 3H SHT
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Vor

honogenat e was added to each tube, exed I ncubated Tor 30 m nutes
at 37C. Sanpheseupaneit W&’ériS@'é!ﬁdjbylel’atlDérEHe @mmct\g@uadhe\f@ltqweg FX$Kat r onT™
cell harves fr ecul ar Devices Corporation, Sunnyvale,
CA) using Gé%@e’%‘ﬁls?%‘# g‘bﬁ@'&i%w'n 0. 5% pol yet hyl enei rm ne (PE), and
washed ywth 2X 5 nL cold 50 MM Tri s- ffABLESBI ter mats were renoved and
counted in a VAllac Betaplate counter (avail le fro PerkinElner Life
Sci ences, GaiAMgler <HEFP?)5“YI\ )“.”Q‘P’er é@?j}snﬁ{ Whf\BEe | pItERRis peftialq ¢ ‘P@”%ﬁygdl ng by
test c [
of Lest Conpolil Heogtsad s TRE ) ?‘E’ftt Lo TR byt bl e A
bi ndi ng for 33:1552 rarﬁj dTa! 1—75%@ GOon cﬁunig 883 fh%fs 042 abn@e——
denonstr at ed K544l uek 17¢QﬂIT >(‘ ¥ nd J’i?l$ J:L&aaan {9§§ VA 0.1 nMto
586.5 nM ( HxrB80e |1. AW 18313 12 23478 | 151 [ 31437 | 157

10.359 15.7 18.545 23.9 24.088 13.9 31.788 13.9

10.608 14.3 18.811 14 24.313 12.6 32.114 24.6

11.03 5 19.7 34.2 24.588 227 32.998 13.3

12.369 3.7 19.978 100 25.013 25.8 33.375 18.8

12.939 13.2 20.273 90.6 25.514 29.9 33.815 14

13.233 12.3 20.627 51.9 25.987 25.5 34.266 14.4

13.835 14.2 20.829 29.4 27.107 18.2 35.705 15.7

14.345 37.9 20.926 28.4 27.395 30.6 35.989 14.1

14.887 16 21.443 52.7 27.869 19.2 36.514 16.7

15.16 16.8 21.611 41.6 28.716 21 38.151 14.6

16.372 24.9 21.881 21.2 28.788 19 38.925 17

16.813 6.9 22174 24.3 28.989 27.2 39.091 19

17.203 22.1 22,472 47.1 30.232 13.4 39.961 13

17.408 32.7

15

Differential scanning calorimetry (DSC) was performed using a Perkin Elmer

DSC-7 instrument fitted with an automatic sample changer. Approximately

3mg of the sample was accurately weighed into a 50 microlitre aluminium

pan and crimp sealed with a perforated lid. The samples were heated at

20°C/minute over the range 40°C to 300°C with a nitrogen gas purge.

Dehydration events occurred at between 50 and 150°C and a main melt

between 212 and 225 °C. The skilled person will appreciate that the melting

point may vary outside this range as a result of sample impurity.



15 5HT2A Bi nding Procedure Affinity of conmpounds at the serotonin 5HT2A

bi nding site was determ ned by conpetition binding in NIH 3T3 nouse cells
t ransf ectwo mioodscs t he rat S5HT2A receptor using 1251-DO . TPaa/1BeX (e85 was
adapted from 20 Leonhardt et al., Ml eéul ar Pharnacol ogy, 42, 328-335
(1992). Frozen cell paste was hongenized in 50 mMMtris-HClI buffer pH 7.4
containing 2 MM MCl 2 using a Polytron and centrifuged at 45000xg for ten
m nutes. The resulting pellet was resuspended in fresh ice-cold 50 niV
tris-HCl buffer pH 7.4 containing 2 mM MgCl 2 using a Pol ytronTM and

centrif ugednagdiousadalf?5 45000xg for ten minutes. The final pellet was

resuspended 1n 50 mMtris- HCl buffer 4 contai hing

concentrai on of Thengpdium S%Pf §°mp%“§@£egﬁv%ltﬁ?éOI&YHf‘lerPéBDNga‘EGrBf 0.7 nM
1251-DA ( and 25 gL of vehicle (assay buffer), blank
(10 Mci naﬁ%gg%tﬁaggérstbes corrpound (1 OX final volune). 200 1 of tissue

honogensit e was added to 30. each weMABLULEI6i ncubated for 15 mnutes at 37C

on a Shake s Wer-e 1 hnn E:Lnl r~| \l 'F| | t _’rl 'unrlnr \rl:ar\nnm wit h a Ce| |

har vest er (Sﬁ@&?r%dﬁ* sitidi Ag9R0 ('J?:‘?o B0 668"95CTd N Aygle q|féengiy H filters

pr esoaked e %t % pa] yet Igyrlhgtgel ' Elr%eta ' . col d 50
‘( VAAE

nmM tri s- HGH 4 Her—fats & | ac
Bet apl at e cc?' gjcr. m’iﬁtf l“‘ ,'( on of
speci fic H-AlPHg andtoc :j;."eﬁtr d to 5
det er mi ne [tHe2Pca0 £8; dadh: con based on
t he Cheng- Prq;@% eqila‘?’ e Tal & +
concentr atli 4% t h&’r adi ;‘969@” i el Kd was
based on Iré»\‘rﬁ?f'n sB8-9r At PHH06s T dial i Tﬂlﬁrsrghpounds
fromt he Bxd@®bed atth¥e |déhefitst ng in the
range fron 03B8HNI 1229 R1.8834 as
gener at ed |f 0P 12 gqnpdEE 1- AF942] - V SW Ss
3T3 cel |l s |expbesdi nBP-3 - SHAREFY eptors
wer e seeded16#03 dehsZty 8f8982,

17.024 62.2 22.274

BIOLOGICAL ASSAYS

The utility of the compounds of the present invention in the practice of

10 the instant invention is evidenced by activity in at least one of the protocols
described hereinbelow.
5HT,. Binding Procedure
Affinity of compounds at the serotonin 5HT¢ binding site was
determined by competition binding in Swiss 3T3 mouse cells (available from
15 the American Type Culture Collection (ATCC), Manassas, VA) transfected
with the human 5HT2c receptor against 3H-5HT. The method was adapted
from Roth et al., J. of Pharm. And Exp. Therap., 260(3), 1362-1365 (1992).
Cells were grown in DMEM high glucose medium, harvested, homogenized,
centrifuged, and resuspended in 50 mM Tris-HCL. They were incubated at
20 37°C for 15 minutes, centrifuged, and then resuspended into assay buffer
(50 mM Tris-HCI, 4 mM CaCl,, 0.1% ascorbic acid, and 100 uM pargyline at
pH 7.7) at 100 volumes per gram. Assay tubes contained 25 uL of 10 nM



bl ack/ cl ear col |l agen-coated plates. Forty eight (48) hrs later the cells
were |oaded with the calciumsensitive dye, Fluo 4-AM (4M di ssolved in
DVSO corwaiosioongepl uroni c acid) in serumfree DVEM i n t hePpTaBeieI3of
probenicid (2.5 mV) for 75 mnutes atlod87C in a CO2 incubator.

Uni ncor porated dye 20 was renoved by washing 3 tinmes with a HEPES-buffered
saline containing probenicid (2.5 W using a SkatronTM cel |l washer
(final volunme 30L). Plates were added to a fluorometric imging plate
reader (FLIRBHEBE AMelinadlzbac)  amd 26t ofivalicleeiassay btier)pblahk g0 uM

i ndividually and fluorescence neasurenents were taken every 2 seconds over
an 85 secomigNgssinodr. tesbeempoend oHPoiinal valdme).o380 wkpEtissi®e si mul t aneousl y

t |l 384 | | t 2 f ' '

CSncent o nifonBRs Goe AheBEI8 R g YEREbaR, BT RCEARA 5100, o

(avai | abl enfifnas Gt apPCadpabiebaicte thém fapidipdikekde dAdeSPcuUnd wRBGD! St
efficacies were generated as % of the response to 10 M 5-HT (consi dered as

1009 . £st Skatronlt céll batvagteni(avaizdlepomidoteculdr Dexicem@orporaiiomer e
gener at ed neasurj i.nhi hiid of the test 03/,0006p6 PCT/ |1 B02/ 02293
170" conpoultinPECH S CAT H G- Gr/E R S prediiaketie A5 YR REPYRRETTING Fron) - and

appl yi ng t {EEChadwBsHE @ WitheZX 8trhRikoldT 56 mMMGis-H0R! FilRl madtefwdrge conpounds
listed in the Exanpl es above wutilizing the 5-HT2c expressed NIH 3T3 cells

i s summar i esdoyRd ang coumeshiplaW allap Betaplatghcaunter (aveilabledtgn 1-J, 1-L, 1-M

1-0, 1-P, A- - - .\ M N - AU.4 hr ough
1.0, "2- n, PardlE e S5eed Ritngtaslly, M)y RAERHERRIGON ogsktine
denonsig at pihdiFePby ¥t déempdudsis vidwiisall icecaladiateothe K, bt ekrappibes 1-E, 1-F,
1-K, 1-Q 1-S, 1-X, 1-AB, 1-AJ, and 1-AL to denonstrated EC50 val ues
great er t heenaentragionmf daph eesnpound negessany fo inhipjt anezhalf ohjie toigle  1- AF,

1- AH 1-AL - - - nd 4-D acted as an antagoni st. Exanpl e
1-V denons?‘?%?'%ég&r?g% Ir\;a%agﬁ-&gﬁplogﬂd‘? 15 Spont aneous Food I ntake W star

rats was adm ni Thercethgmsidsdmm thi Exairiphes abovd dgmonstatedukiarahoesfoy i n a

30% 0-cycl odextrin vehicle 30 mnutes prior to_th
° Y 5HTy. binding in the range fromuabout%.% nM to 5@6.% nM (Example 1-AW):

15
5HT,4 Binding Procedure
Affinity of compounds at the serotonin 5HT»4 binding site was

determined by competition binding in NIH 3T3 mouse cells transfected with
the rat 5HT24 receptor using 1251-DOIl. The method was adapted from

20 Leonhardt et al., Molecular Pharmacology, 42, 328-335 (1992). Frozen cell
paste was homgenized in 50 mM tris-HCI buffer pH 7.4 containing 2 mM
MgClz using a Polytron and centrifuged at 45000xg for ten minutes. The
resulting pellet was resuspended in fresh ice-cold 50 mM tris-HCI buffer pH
7.4 containing 2 mM MgCl, using a Polytron™ and centrifuged again at

25  45000xg for ten minutes. The final pellet was resuspended in 50 mM tris-
HCI buffer pH 7.4 containing 2 mM MgCI. at a concentraion of 5 mg/mL.
Wells in a 96 well plate contained 25 uL of 0.7 nM 1251-DOI (70 pM final
conc.), and 25 uL of vehicle (assay buffer), blank (10 uM cinanserin), or test
compound (10X final volume). 200 ul of tissue homogenate was added to

30. each well and incubated for 15 minutes at 37°C on a shaker. Samples were

then rapidly filtered under vacuum with a cell harvester (Skatron™) using



onset of the dark cycle. Food intake was nonitored using a conputerized
systemthat nonitors the intake of individual aninmals. Food intake was 20
noni t or edwbaes/0aite6é east 16 hours after adm nistrati on of tRETHUB&Y2eWTPOUNd.
Sexual Dysfunction EXAMPLE A - Treat nent®of MED A representative conpound of
formula (1) has been denonstrated to 25 induce increases in penile

I ntracavernosal pressure (ICP) in the conscious male rat. Test Conpound:
6'-(2,5-Difluoro-benzyl oxy)-3,4,5,6-tetrahydro-2H [1,2']Dbipyrazi ng/(l
(Exanpl e | G&/Biftierepraseesed in Ri5% pelxatihylesaimipe BEl angd v@shedamth@Xneasur ed

in 30 the_cqpsgci t, . el | i aeter i s
surgi cal | y5 rﬁﬁpﬁ%!acﬁgédﬁ@r;flg)ﬂqgﬁ@?%g{scgégh%@ﬁ\ﬁé&%ﬁ%%e% %‘ﬁu'ﬁ%émigt het er
i's linked ypalfadBe12p(16@00ARtePCTINBRAtrAAa3espdrisedauirve® of thie %hinhibities,
processes, and transmts information digitally from gjvisthi n thgttani mal . A

recei ver cOhsReEific biingand 1og eencantiationdyLiest FoMPPHBAS Wase ASBALY a digit al
pul se sire ' a I  h based
system %:ol ?je@([:%rgﬂ'b eeF@em(?ﬁog@b%éllﬁlgg?@gﬁqg@ﬁgﬁggbﬁgﬁl IVQE" e;%ég@r%ed B_elihﬁa u@g and

mai nt ai n gene ChengrRresbheguations(ii e IB980/ (tefl/Kdpetele Lis thecarri er gas of
0.5 Umn oxygen and 1 Umn njtrous oxide to .induce anaesthesia, reducing
to 2% | sof pega%tr@t&n %thﬁtréHQE%miHéﬁgﬂ%m %‘Pd‘nﬂdﬁ%yﬁ'ﬁ&@%‘? B§Ssub

cut aneousl K i5h "SRty BN _ Injection, 50 ng/m,
Pfizer Ani %%éij—ie%e;m'%?bg’tsgaﬁugggﬁjon o%ég\%ltgggtéﬁgg'iég?@ end 10 of day of
surgery and on fTihe campowmdsfrom thetEximpipe abovedgemgnstmted Ki wakiesgai n  and
di sconfort. | nplantation of corpus cav osal .pr.pbe:- S e th in of the
vent r all0 ab@®hea PLIFING iR mecranseif&w Qoé n&LE’ iaéé{\ﬁ é&éﬁml% E'gé()pelﬂ? S'@Eﬂ

ventral scrg LiS,| -AEea.alP .ARe rat in 15
dor sal rec&%@%?&@%g%r%%@WéEEﬁ@gﬁ%n %gmﬂfhg Aé‘?(?ggﬁa%hbase of the
penis, running caudally for approximately 2 cm Locate and expose the

i nternal structure of the penis d ident,i f¥ t he corpus cavernosum Make a
m d-1ine | aparotony, approximatefWNFHORAIASPEKgth to access the abdoni nal

Swiss 3T3 cells expressing r-5HTzc, 1-5HT2a, h-5HT2c or h-5HT24
15  receptors weré seeded at a density of 12,500 cells / weli in 384 well
black/clear collagen-coated plates. Forty eight (48) hrs later the cells were
loaded with the calcium sensitive dye, Fluo 4-AM (4pM dissolved in DMSO
containing pluronic acid) in serum free DMEM in the presence of probenicid
(2.5 mM) for 75 minutes at 37°C in a CO; incubator. Unincorporated dye
20 was removed by washing 3 times with a HEPES-buffered saline containing
probenicid (2.5 mM) using a Skatron™ cell washer (final volume 30uL).
Plates were added to a fluorometric imaging plate reader (FLIPR 384
available from Molecular Devices Corporation) individually and fluorescence
measurements were taken every 2 seconds over an 85 seconds period. Test
25 compound additions were made simultaneously to all 384 wells after 20
seconds of baseline recording. Concentration-response curves were
generated using Graphpad Prism™ (available from GraphPad Software,
Inc., San Diego, CA) and agonist efficacies were generated as % of the
response to 10 uM 5-HT (considered as 100%). Estimation of antagonist

30 potencies (functional Kis) were generated by measuring inhibition of the test



cavity. Pierce the abdom nal wall via the caudal incision with a suitable
20 trocar and cannul a, taking care not to damage any internal organs. Place
t he i npl awD Boabs6é n t he abdom nal cavity with the cat het ePConBexit2ad3ed
caudal | y and pass the catheter tip thrbdlgh the body wall via the prepl aced
cannul a. Inplant used is nodel TAl1l PA-C40, 8mm catheter, with nodified 3
mmtip (Data Sciences International Inc.). Secure the inplant body to the

25 abdom nal wall using non-absorbable sutures and partially close the
abdoni nal icooipoiuod.reReensscto S4El (1Gnkifor BdH perind 60 &M 011 5-Helne) andd r act t he

caudal incision to ORtim urgical field. Carefully isolate

appr oxi mat @PV&'%%%@E‘WQ?P%%?&%%Tucture of the penis fromthe
surroundi ng ti sy funEierdl Walta idrahé @empdudide disiBdsintne Eiapsples aboeee side to
gi ve access to the 30 corpus cavernosum Access the corpus cavernosum using

a nodi fi ed uligng thes-HEadxpresaaseNil 318 gelinds symmarizediglew. | ntroduce the
cathetet 1 Vi &xEhN0:021H008A9 - BCTIA FH2LBR20F 1 H14 iy fRY appd soat het er

and advance unt I'nser ul'l'y®rendve the ' acCess’cat heter and
apply a suiAGbi-aD itsAGe 1aalhasAKe1 M theughsieAR, drAFItheughChE); 2eA B

| eakage. C ose the subcutaneou at la in the caudal incision before
cl osi ng w ﬁwthéﬂugi'bﬁr%pﬂ“ﬁaf‘e&aﬁjgo%ﬂﬂﬂrbxgjﬁmdéﬂ WPPS’%@SB%WM% 55 m
of warm sal i r m nal incision and conplete closure of the
md-line i rllécélé?f‘gﬁ.oq usaﬁeﬂfhe SKin incision with an appropriate absorbabl e

suture. Post opeExamsies arE; t-FVRaguT-Q, 168013 -AR, drAd,drake-Alnd noni t or
bodywei ght daily for at |east 7 days post surgery, then 2-3 tinmes weekly.
1o G véo LedeamsinpigdECzevalnas gigateeiarn)-OiuMdr i nki ng water for 3 days post

surgery. House rat Logly, 4 ahd fransfer,to,nevexse, light/ r ondi tions
5 days post su%@&ﬁeﬂgﬁ&@ %/gﬁepi’ ﬁgﬁy?ﬁjrgé&ﬁ%(%ﬁ b&ﬁ?‘ﬁ*ﬁi '%%’gﬁe a
certificat a®f1-Ag, NeAT, 4. Y 4-Migcidddaysn BAtigomistgery. Start using rats
experinmentally 7 days post surgery. 15 Experinental Procedure:- Perform

v

experiment in r&xampleH -V slesnensirated ho/agdivity abh@iM.ons. On day of
experinment, place rat in hone cage on receiver pad (PhysioTel (r) Model
RPC-1, Data Sciences International Inc.) and |leave to acclinmatise for

approxijgat el y one hour. Ensurgpbéhsiinddifs Fébdatake
Wistar rats was administered test compound either orally
or subcutaneously in a 30% B-cyclodextrin vehicle 30 minutes prior to the
onset of the dark cycle. Food intake was monitored using a computerized
system that monitors the intake of individual animals. Food intake was

20 monitored for at least 16 hours after administration of the test compound.

Sexual Dysfunction
EXAMPLE A -Treatment of MED
A representative compound of formula (I} has been demonstrated to
25  induce increases in penile intracavernosal pressure (ICP) in the conscious
male rat.
Test Compound: 6'-(2,5-Difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-
[1,2'bipyrazinyl (Example [-K)

ICP Protocol: Intra cavernosal pressure (ICP) can be measured in
30  the conscious rat by means of telemetric recording. A catheter is surgically
implanted into the corpus cavernosum. The end of the catheter is linked to a



food and water ad lib. Take baseline reading of intra cavernosal pressure
20 (ICP) for approximately 5 mnutes. Transfer the data via a floppy disk
to an BExwelosspreadsheet. Inject the rat with conpound sulpChtiBo@% y or
via the jugular vein catheter (JVC). IM!using the JVC flush through with
sterile saline after dosing and seal with a saline / glucose |ock
solution. The interval between adm nistration of conpound and | CP
measurenment will vary with 25 the conpound to be tested. An interval of
30-60 min p@e\tic&,.whlcﬁrsa'eeaeas,omope%es, goddransmits. informatiestdigitatydiams wer e

dose of _5- 1UMeeSHEL etk Sefhe Ragtaes it e =
hem hydr at eingStagin® sAdigRaBpuiss sheat ket isSrefadab%SCtl):}PaQiét@&oHedimi dylstmcont r ol
as it has pro-erectile properties. Record 30 | over a 15 mnute period,

starting at TBePa-hased spsiem ¢oljasts tedemetred datafroautheranididl.ni nut es and

repeat for two f r.. L UHEmB R | t / 000666
PC_T/IBQf;) 02293 g—@%d—z-’g% e pogﬁﬁ%'ﬁfbéé‘%%%?‘g%m%ﬁg e B "post
i nj ection resHeene®einya camee gas of OB If/ain brygemane dL/minTiigowd okidemo t he

recei ver pad feeds through to the Data Exchange Matri x@and hence to the
sof twar e ( DROHgRasacHResin) redusig i 3% deefliyane far naintensare apassthesiar nat i onal

Inc.). Trangfer .th t i f [ r t for
anai vsi s. - TAOTInASY iRy S8Rl 8y COptdleR iAo IR BUVGE! gt e
t est corrpowgébti@fn 5@rngg/hﬂt, Rizer Anirasidealke dit iediriibhef ah8esthBSiadaténd n Tabl e
7 denonstrates that -(2,5-Di fluoro-benzyl oxy)-3, 4,5, 6-tetrahydro-2H

[ 1, 2' ] bigyr aidayoef suigeryeanden trecmorniag of fiest day ipasteiwgenniooniiBiseaiain This 1o
conpound sign@f lsgglq&#% i ncreased the nunber of erectogenic events in a 15
m nut e test B F| 'n dosed at 5ng/ kg s.c.. There was no difference in
the nunber of erpgplaaetion of $s cavbrneshlairoB@o Shaveites skint sfrthgosi ng.  TABLE

7 15N NNOF HN, ,) F _ _
ventral abdomeén and extend to include the area around the penis and

ventral scrotum. Clean and disinfect the shaved area. Place the ratin

15 dorsal recumbency. Make a mid-line incision from the external base of the
penis, running caudally for approximately 2 cm. Locate and expose the
internal structure of the penis and identify the corpus cavernosum. Make a
mid-line laparotomy, approximately 4 cm in length to access the abdominal
cavity. Pierce the abdominal wall via the caudal incision with a suitable

20 trocar and cannula, taking care not to damage any internal organs. Place
the implant body in the abdominal cavity with the catheter orientated
caudally and pass the catheter tip through the body wall via the preplaced
cannula. Implant used is model TA11PA-C40, 8mm catheter, with modified
3 mm tip (Data Sciences International Inc.). Secure the implant body to the

25  abdominal wall using non-absorbable sutures and partially close the
abdominal incision. Reflect the tip of the penis cranially and retract the
caudal incision to optimise the surgical field. Carefully isolate approximately
10mm of the internal structure of the penis from the surrounding tissue.
Carefully reflect the corpus spongiosum to one side to give access to the

30  corpus cavernosum. Access the corpus cavernosum using a modified over-
the-needle catheter to puncture the tunica. Introduce the catheter tip via the



Nunber of erectogenic events @60mn 1.5 0.3 Nunber of erectogenic events
@120mn 1.3 0.5 EXAMPLE B - Conpounds of Forrmula (1) in conbination with
PDES5i f orwotoms@etssent of MED 20 The effects of concom tant padBeR/@ee3at i on of
conmpound(s) of formula (1) in conbinatl2on with a PDE5 inhibitor on the
penile intracavernosal pressure (ICP) in an anaesthetised rabbit nodel of
erection can be neasured according to the follow ng protocol. Experinental
Protocol 25 Male New Zeal and rabbits (-2.5kg) are pre-nedicated with a
conbi nat i oprepladdxtieqtheteati anel adaricearrtil JYllydnseriék gCarefaliyszmbee the (i . m ),

d ] | 0.25m / kg, 1. whij | i i ni i k
V8 a f acBORRRNCARAE FRBIARKY 3 autePle RSue NSty 01 TRSSSBAR SIEM Uncut 1 ed
WO 03/ 0006 &R fo‘?gé’él%%%z%lo%é‘{hé@%gﬁtﬁﬁesé‘% féttrag rdn i (:anaalriﬁa_hion

di aneter), connecte ntilator an mal nt al ne F’at_ a ventilation rate of
30- 40 br eabkborpetosimguith, anwapprogriateapipsaskablatsaiturnied instiv approxiroételys520

and a maxi mym.ai r wa ressur f 10, cm H2Q . Anaest hesi s then switched
Co 1 2ot §ur Y werkrepl et B aptsiifphDetsdl 280 Gomels ST m n.  The
ri ght mar gii@mi@fhe YitisioNa TI6SEHE SHiR theisibh WithPar? appRipriddé-apséibabRy . and

Lactated Ringer solution perfused at O0.5m/mn. The rabbit was maintai ned

at 3% | sof sultd@e during invasive surgery, dropping to 2% for maintenance

cannul ated v t nEgsianerktf o “fielsAToBRRR farel ftaRe BRBONIGS, o o
drugs and bb@ng@h; gamp o seastifedayesf podiserderg) #endd-3tiftees allkly. was shaved

and a vertical incision was made approximately S5cmin | ength along the
t hi gh. 1The Giwerbeetade@ (Pfizendnimakiigalifrie dsiosingawater $&1 3i0laps gast t hen

cannul ated W th a RPVC catheter 170 for. the infusipn of drugs d
conpounds. SELHR aﬁl‘?%sr? (/%E S%ﬁ(néja‘r%%sf%cﬁp rtep{grqeelf,@]jf;qiar%ﬁo '?’rﬁs erting
t he cat het gayé post sieBbh . oNaffienvéterinapUSargeohbr Depubpitbdstie 4 eached the

abdom nal aorta. This arterial catheter was .
certificate of fitness to continue 2 days post surgery. Start using rats

experimentally 7 days post surgery.
15 Experimental Procedure:- Perform experiment in room with reverse

light/dark conditions. On day of experiment, place rat in home cage on
receiver pad (PhysioTel® Model RPC-1, Data Sciences International Inc.)
and leave to acclimatise for approximately one hour. Ensure that the rat has
food and water ad lib. Take baseline reading of intra cavernosal pressure

20 (ICP) for approximately 5 minutes. Transfer the data via a floppy disk to an
Excel spreadsheet. Inject the rat with compound subcutaneously or via the
jugular vein catheter (JVC). If using the JVC, flush through with sterile saline
after dosing and seal with a saline / glucose lock solution. The interval
between administration of compound and ICP measurement will vary with

25 the compound to be tested. An interval of 30-60 min post s.c. injection is a
good guide. The test compounds were dissolved in 50% B-cyclodextrin in
saline. They were administered at a dose of 5-10mg/kg subcutaneously
(s.c.). Apomorphine hydrochloride hemihydrate (Sigma A-4393) at 60 pg/kg
s.c. was used as a positive control as it has pro-erectile properties. Record

30 ICP over a 15 minute period, starting at 30 minutes post injection i.e. from 30
to 35 minutes and repeat for two further 15 minute periods commencing at



linked to a Gould systemto record bl ood pressure. Sanples for bl ood gas
anal ysis were also taken via the arterial catheter. Systolic and diastolic
pr essur esw@ss@omseasur ed, and the nean arterial pressure c&CruBexredI3usi ng 20
the formula (diastolic x2 + systolic) 3. Heart rate was neasured via the
pul se oxyneter and Po-ne-nah data acquisition software system (Ponenah
Physiol ogy Platform Gould Instrunent Systens Inc). A ventral mdline

i nci sion was made into the abdom nal cavity. The incision was about 5cmin
| engt h j usBOabivtes pestpnjeicion and 120 minmdesrpost isjectibnwaspaestivety. y di ssect ed

I ' ) h d It
oo o 2o Fiord e TP EBBBhIES. DR Bl BBe B Bad e i la ., b
to avoid d%’i@@g‘f@E&Bﬁarﬂé‘é’Ma’#nx@%d&i Fr’érﬂ:e%ttﬁéléoﬁWaG@ (Dh@aqRieeYARTE@e pubis.
The sciatic and pelvic nerves lie deeper and were |ocated after further

di ssection acquisﬁ@no&yswh Biatke Sofenche Imtam:attonadme) t Reansfenmthedatemiee i s 30
identified, ted. The termpelvic nerve is

,he p ve,was a ilty
| oosel y5 apﬁl ﬂék%ﬁ?%@@pr&ﬁ ﬁ%e sf%f‘@%alysﬁsal | to identify the nerves
i n WO 03/ 000666 TREW I BAHRASSthe IEFS datd dbtairra freltslidies ey test | Mul at i on

of the nerve causes an increase in intracavernosal pressure and cavernosal
bl ood f | owcompunardfoaniler(l)ds descrined hareinbetpren Thendatgdniablehér ve was

ol oot ode. SEERTAES P Bt b G o B R B SR BB o BT T £ {2a o
gi ve sonme {epgbipprazimgmdlvedeireetdditeefiects i ericetsdioudrtl Thi.
Approximately 1 m of |light paraffin oil was placed around the nerve and

el ect r dble. CPAIPPUAEtsigrifcantht ipceaseddh ewmbﬁmf erectogenicrRMents il 18r event s
bl ood cont { I r ele dto a
Grass soo GG eBEp8riod Rsh GReQERmIRG e THARE R g cfifPaRE: fE

fol | owi ng fieg aumbers)feréc\{og@ubmemsdhbu&cﬁam2@muameerafm‘r deisingul us 20’
seconds with a frequency of 16Hz. Reproduci bl e responses were obtai ned
when the nerve was stinulated every 15-20 nlnutes Several stimulations
usi ng the above paraneters were perfldBeE 7t 0 establish a nean contro
responde. The conpound(s) to bhe tested were infused, via the 15 jugul ar

vein, using a Harvard 22 infusion punp jal | ow continuoys 15 minute
stinmulation cycle. [The skin and connect|i V%\tr& Oa,r\j@,ﬁ he penis
HN
F
Number of erectogenic
events @ 60min 1.5+0.3
Number of erectogenic
events @ 120min 1.34+0.5

EXAMPLE B - Compounds of Formula (I) in combination with PDE5i for
treatment of MED
20 The effects of concomitant administration of compound(s) of formula
(I) in combination with a PDES5 inhibitor on the penile intracavernosal
pressure (ICP) in an anaesthetised rabbit model of erection can be
measured according to the following protocol.

Experimental Protocol

25 Male New Zealand rabbits (~2.5kg) are pre-medicated with a
combination of Medetomidine (Domitor®) 0.5ml/kg inramuscularly (i.m.), and
Ketamine (Vetalar®) 0.25ml/kg i.m. whilst maintaining oxygen intake via a

face mask. The rabbits are tracheotomised using a Portex™ uncuffed



was renoved to expose the penis. A catheter set (lnsyte-W Becton-

Di ckinson 20 Gauge 1.1 x 48nm was inserted through the tunica albica into
the | eft woropusree@aver nosal space and the needl e renoved, [P€aBIP2293f | exi bl e
20 catheter. This catheter was |inked ¥fa a pressure transducer (Chneda
5299- 04) to a Gould systemto record intracavernosal pressure (I1CP). Once
an intracavernosal pressure was established, the catheter was sealed in

pl ace using Vetbond (tissue adhesive, 3M. Heart rate was neasured via the
pul se oxynendotrachpabdulpe 3iBHintamal diaqoeter) connegedaventitarand Ponemah 25

Physi ol ogy Pl.atfor Goul .nstr e I 1ot vernosal bl ood
fl ow was r%’%&ﬁ?@%&%éﬁ"@é{'ﬂ%ﬁ%‘éﬁﬁaﬁﬁﬁs ngm'?lﬁ@’ %ﬁ ter using
Po- ne- mah ag@ﬁbmaté fdAliveNurie iof WL2D (it rfiTa inayiiivier airwa%/ prégdure ot oCGoul d

| nst runment stems Inc), or indirectly from Gould chart recorder trace.

Cal i br at i oamidsOs d&nasisthasia weagi than syitshed he Isoilisane® and \@miifadion25

m /mn/100g_tissug). 03/ P00666 PCI/I BO2/ 02293, 116 All data are reported
s means s cantifia i & o < PTG (he IRL Ao gAT Feibaes Eaield.er e

i dent i fi edyypighiloSEUSIEU G Tathdtes tand LEHteatb@RingeesBItGS perBssd gt ssol ved in
50% [i-cyclodéxtrin in saline. tThey were admnistered at a dose of

5- 10ny/ kg Suisemimethe rgblitwas ynaiptairechat 8¥%elspfluranediuringsiovagivel

h I nbef i cial ef . t .

concon  anpoihrroPpia B Bribgrifybling Aarinesa” 1Hd BHitolsf véie

benzyl oxy) waslexpoteticisoriydaaditien tarnhlibtaywid iaFVC(cathder (T7 kduge £. ) and a
sel ective inhibitor of PDE5 (3-ethyl-5-{5-]4-ethylpipe rzino)sulphonyl-2

pr opoxypheiy() for ihe-ipusiar of b?l?fldéhefﬂe%ﬁqm@-l@% pyr azol o 4,
3-d] pyrim din- e7l?f_? @ﬁ%iff\aasreg%??ﬁdé Pa%%it'\ﬂaé’\eﬁg{mﬁtg%rq? )veriicdl¥diSon

I .v. (intravenouslYy) ese studi es sugges ere are a nunber of

clini caLI b]?;a];sfmadle@b?ccﬁmmwjr/]&ntt‘)n inafdngﬂhni aﬂbnigttrinje)thi@m. Ehé’ﬁEﬁo’rz?Mem tor Snd a
conmpound o ormula (I). Such . benefits include increase i cacy an
oppor t uni t ABY artery wele eyppsed:HgplaiRskand fan ‘éﬁi‘rﬂ{%teﬂéﬁ'gbﬁg’\? C@&Wé%/f VED

ron:er B 2% ok yEAIERE S04 o St sl ooept
15  for the femoral artery, inserting the catheter to a depth of 10cm to ensure
that the catheter reached the abdominal aorta. This arterial catheter was
linked to a Gould system to record blood pressure. Samples for blood gas
analysis were also taken via the arterial catheter. Systolic and diastolic
pressures were measured, and the mean arterial pressure calculated using
20 the formula (diastolic x2 + systolic) +3. Heart rate was measured via the
pulse oxymeter and Po-ne-mah data acquisition software system (Ponemah
Physiology Platform, Gould Instrument Systems Inc).
A ventral midline incision was made into the abdominal cavity. The
incision was about 5cm in length just above the pubis. The fat and muscle
25  was bluntly dissected away to reveal the hypogastric nerve which runs down
the body cavity. It was essential to keep close to the side curve of the pubis
wall in order to avoid damaging the femoral vein and artery which lie above
the pubis. The sciatic and pelvic nerves lie deeper and were located after
further dissection on the dorsal side of the rabbit. Once the sciatic nerve is
30 identified, the pelvic nerve was easily located. The term pelvic nerve is
loosely applied; anatomy books on the subject fail to identify the nerves in



increases in female genital blood flowin the anaesthetised rabbit nodel of
sexual arousal. 20 The nornmal sexual arousal response consists of a nunber
of physiwbegioembe r esponses that are observed during sexuZCTAReY/@2e98ent .
These changes such as vaginal, |abiallland clitoral engorgenment result from
I ncreases in genital blood flow Engor genent | eads to increased vagi nal
lubrication via plasne transudation, increased vaginal conpliance
(relaxation 25 of vaginal snooth nuscle) and increases in vaginal and
clitoral seuwlicientdetall. Hewever, sixulatioaral dkenetieseauses a(rFsA[gaaesma hi ghl y

post menopaliaoy e BiREH 4ottt dedd thtlnBl e By Pl g cea

geni tal e g@merr@mn Phe peRiid hedeWas fre88 RWaSSFemidus@uhdify Bssuatndf

vagi nal rication and a | ack of 30 pl easurable genital sensation.

Secondar y & biuathipelar |SHmLL®t@9r@aqf¢@@re wesplagediariung, theaiafveiul hag
| ot er oour shoARdl LAt e B ANLEHNEAA0A0n MO 24RRAOGE, PCT/ 1802 02203

117 The nost contmon ecrea’s flow resulting

i n reducedse@gedah poémbnalApmdxmiatélyﬁa:hl aftight gamﬂiﬁ oil Raisaced . , Col dstein,
., Werbin, T. E %iqg Doubl e blind placeho controll ed study with
crossover 2QuRdd §§eéY9 689 t%qqede-mi? Arls RS ﬁlﬂf@ﬁe&t'@i%pélcaﬂh?oam ers of t he

C1068) CvalEhBaiBRIBAR bidod dhflamindfidn oPfhe iERlHaL “ The diectbdiwdR™, = R

(1998) . Vascul ogeni e sexua nction: vagl nal "engorgenen
clitoral eccmnedted tmatﬁrbss@ﬁ&:Stlmylalbrorfﬁm pdalntcne?velwqmd;tlmﬁhmd 10,

S84-S90; Park ol dst d C.,, | . (1997 Vi |

P SO B3 g B Al b, Sl s e
ff I ot I t

2211 st ettt mgpEorkat ey Th0Lerce

Ef fect of elkiringd whéenthaneoe \amishrglulatedl e@eryi t2R0bhinoited. | Beweéral wonren wit h
sexual sti r'{ul at t he present

.. h
i nvention PFBYR 3893 HSihed h? gogye %@T@@rﬁd"%ﬁ P&%’P@W@ﬁgp erﬁaeqlﬁg %ormal sexual
arousal regRaALRNtOI Vé?sl&ﬂse 15rh@156n%¢u1w(§)rt@rb&@%d Wér@ﬂﬁéélé‘d Rgh BRI tal

bl ood flow. Method Fenale New Zeal'and rabbits (-2.5kg) were pre-nedicated
wi t h al5 jugular vein, using a Harvard 22 infusion pump aIIowmg a continuous 15
minute stimulation cycle. The skin and connective tissue around the penis
was removed to expose the penis. A catheter set (insyte-W, Becton-
Dickinson 20 Gauge 1.1 x 48mm) was inserted through the tunica albica into
the left corpus cavernosal space and the needle removed, leaving a flexible
20 catheter. This catheter was linked via a pressure transducer (Ohmeda 5299-
04) to a Gould system to record intracavernosal pressure (ICP). Once an
intracavernosal pressure was established, the catheter was sealed in place
using Vetbond (tissue adhesive, 3M). Heart rate was measured via the
pulse oxymeter and Po-ne-mah data acquisition software system (Ponemah
25  Physiology Platform, Gould Instrument Systems Inc).
Intracavernosal blood flow was recorded either as numbers directly
from the Flowmeter using Po-ne-mah data acquisition software (Ponemah
Physiology Platform, Gould Instrument Systems Inc), or indirectly from Gouid
chart recorder trace. Calibration was set at the beginning of the experiment
30  (0-125 mi/min/100g tissue).



conmbi nati on of Medetom dine (Domtor(r)) O0.5m/kg intranuscularly (i.m),
and Ketam ne (Vetalar(r)) 0.25m/kg i.m whilst maintai ni ng oxygen i ntake
via 20 a wawse/ommsk. The rabbits were tracheotom sed usi ngPETRBIZ@2BM
uncuffed endotracheal tube 3 ID (intéthal dianmeter), connected to
ventilator and mnaintained at a ventilation rate of 30-40 breaths per
mnute, wth an approxinmate tidal volune of 18-20 nml, and a maxi num ai r way
pressure of 10 cm H2O. Anaest hesia was then switched to |Isoflurane(r) and
ventilation 25 Abdataariregoriedoss meapty siean. (HandargRmorefghaameatr vein was

cannul at edq, US4 4 . ' sol ution
per fused aﬁ'gl@l."%%t ?H%ﬁé;egl)'h@?? %ﬁ'g%gﬂ%ﬁ#{a gbﬁ%g'%ﬁgB%h ngﬁ urane(r)
during i nvaginpBungs Wees Yisseiverith D% B-AfidduxtimiméAinan CEhaywerd hesi a. The
|l eft groin area of the rabbit was shaved and a vertical incision 30 was

made appr oadmieﬂeyffahaiﬁ@seaﬁ@t‘rﬂfag&@gﬁmﬁ:@taﬂﬂ%ﬁ!y (B@®).-f enpral vein and
t [ t . i WO
05/ 000606 PeT) | EBSIE3omeBEaBRE R BRROR el sftefit ot BT '

conpounds. c&apBWecthoEiraes ferapeadondomitant athirfiswation ofé't(@(3Diflueser ti ng t he
catheter to a depth of 10cmto ensure that the catheter reached the

h
abdoni nal BeRZTEOXYITS. 4, 5aftelrahydre-2Hhbh IbiRWaziny {RedOtRo/k9Eki) ANddst em t o
d bl - : VLY I t ak [

thoart or i aneEhfes ififior of FNEE -8inyPeREdaah B AN R A2% 20 L ea, and
t he mean apiopoxgphemasay e eialyimbthlbd, eiimgirotdheplezold[4, I-djpysmidine x2 +
systolic) -3. Heart rate was neasured via t}ge_ pul se ox?jrrlglger and Po- ne- mah
data atqui ¢ianei@sdssciined ‘%y\é@@%&@ﬁgﬁ@réﬁng Ev_é’r(ﬁ]_t@_dﬁnp 8 )or-l;ﬁes_@oul d

| et T UMeNt o ERdelf dnat tflord 48 hamodt 8f bftficlMartrfNoVEsncBRtifark Nt 0 ¢ he

cavity. e t

abdom nal I'nci sion was abou cmin length Just above the
pubi s. Theafiatinisingtiorusth ®DEGMNibitortdng alcempound chfemula (Hedewh t he
to

top el oseopRsithindies maspamecptiEas) BunoBponYer o yeat M SIB8RyRanmgi ng
t he fem)ra*ha‘f‘%{o_rhc?trigsﬁéﬁc?fd’ath\é’?m'%&@ﬂ@fﬁpiie&the pubi s. The sciatic and

pelvic nerves lie deeper and were |ocated after further dissection on the
dorsal !side of the rabbit. Once the sciatic nerve is identified, the

pelvic nerve was easily | ocekafrpLE - TRé4THieRt BF ESADT Ve i S
Serotonin 5HT2C receptor agonists potentiate pelvic nerve-stimulated
increases in female genital blood flow in the anaesthetised rabbit model of
sexual arousal.

20 The normal sexual arousal response consists of a number of
physiological responses that are observed during sexual excitement. These
changes such as vaginal, labial and clitoral engorgement result from
increases in genital blood flow. Engorgement leads to increased vaginal
lubrication via plasma transudation, increased vaginal compliance (relaxation

25  of vaginal smooth muscle) and increases in vaginal and clitoral sensitivity.

Female sexual arousal disorder (FSAD) is a highly prevalent sexual
disorder affecting up to 40% of pre-, peri- and postmenopausal (tHRT)
women. The primary consequence of FSAD is reduced genital engorgement
or swelling which manifests itself as a lack of vaginal lubrication and a lack of

30 pleasurable genital sensation. Secondary consequences include reduced

sexual desire, pain during intercourse and difficulty in achieving orgasm.



| oosely applied; anatomy books on the subject fail to identify the nerves
in sufficient detail. However, stinulation of the nerve causes an increase
in 20 vagwoaB/iensds cl i toral bl ood flow, and innervation of PCRABRAI2293C
region. The pelvic nerve was freed awdy from surrounding tissue and a
Harvard bi polar stinulating el ectrode was placed around the nerve. The
nerve was slightly Ilifted to give sone tension, then the el ectrode was
secured in position. Approximately 1 m of light paraffin oil was placed
around t he Tinermesbcamm2h ceaLaetcvfd%SADTﬂ decmased@m:abblobddbi\mnesuumg cant to

t he nerve and revents con atio elect | ect rode
was connect"é!ie yped va@@s!a%gg %QQOTQﬁ@%é?S?Enﬂ%r I@ﬁ | at ed
using the fwbhf?HV'ﬁ%teﬁa(ﬂ@@@ar:rt?oublémm@wa%%bwwd&oﬂeéwdyw it i on of
stimulus 10 seconds and frequency range of to 16Hz. "Reproduci bl e

responses \wossovBt ae&esmfecis@f stdenaiil 0o RM§IO$QQIGQIIFEF@EUG@Q/T§@ the- 20

xpor | nint PG SrUA) SSRRTBR LT d SfcP0S) SRbRA TR Pegib08; 116"

optinum fr mygsac)Vats@urég@n@sremeﬁ@beﬁr@aqldvefurroﬁanom@naxrmgm bineftiand A
ventral mdline incision was nmade, at the caudal end of e publs to

expose t helijupl eregtileansuibaicacy ﬁV@dﬁqné%ﬁjén(/\ds IvRek RE§ -t (9 ©8403801t he tuni ca
f th t t |
The 5 ext ertil GagFARHEIE T, Ay, £ g8l (1987, oBEubuaTcTs e Bl Eveel o

tissue. OpyshastionDPRS hemddypaniic bbelswiaSvaglaarémgbr@emelnhirtsuﬁrwenwg| na, so
that half the probe shaft was still visible. I%i@é d%h%o \Mﬁs sitioned
so t hatl0j t aW'lt?f@é?f%Péﬂﬁ/@bﬁﬁ@'Wer"ﬁaV lemrateneg Redi 19 2 &M@ ofr: of

t hese prob gn e t j4l nd probe
was pl aced?%‘ﬁﬁ%r V& Ef&ﬂ%#‘;tl'sﬂertﬂcgggg) %ﬁ%oé\é%g%%gtmmgﬁ%eég? rQnaI

vagi nal waldn g&utdl bsarbitow ienemen withedxial stvsulation.. J. Téwr., TohfEBa)ds:

one, whi ch cor 1 cApENAENGS ReTA die PSR TiekPn SR ER A AFaN Rixper t 15
S e ol g e i Sl st 1 o
t he Future ulffihy, frdlﬁ(FrSABBBy 8eBaricieg gendalrload fiowpage 385).
Method
Female New Zealand rabbits (~2.5kg) were pre-medicated with a
combination of Medetomidine (Domitor®) 0.5ml/kg intramuscularly (i.m.),
and Ketamine (Vetalar®) 0.25mi/kg i.m. whilst maintaining oxygen intake via
20 aface mask. The rabbits were tracheotomised using a Portex™ uncuffed
endotracheal tube 3 ID (internal diameter), connected to ventilator and
maintained at a ventilation rate of 30-40 breaths per minute, with an
approximate tidal volume of 18-20 ml, and a maximum airway pressure of 10
cm H.O. Anaesthesia was then switched to Isoflurane® and ventilation
25 continued with O, at 2i/min. The right marginal ear vein was cannulated
using a 23G or 24G catheter, and Lactated Ringer solution perfused at
0.5ml/min. The rabbit was maintained at 3% Isoflurane® during invasive
surgery, dropping to 2% for maintenance anaesthesia.
The left groin area of the rabbit was shaved and a vertical incision
30 was made approximately 5cm in length along the thigh. The femoral vein
and artery were exposed, isolated and then cannulated with a PVC catheter



8,9-dichloro-2, 3,4, 4a-tetrahydro-1 H pyrazino[1, 2-a] qui noxal i n-5(6H)- one
was dissolved in 50% [ 3-cyclodextrin in saline. It was adm nistered at a
20 dose oWO3a@hlegs subcut aneously (s.c.). Data recordal VagcmaBozmeclit or al
bl ood flow was recorded either as nunbéfs di rectly fromthe Fl ownreter

usi ng Po-ne-mah data acquisition software (Ponemah Physiol ogy Platform
Goul d Instrument Systens Inc), or indirectly 25 from Gould chart recorder
trace. Calibration was set at the beginning of _the experinment

(0- 125m / i hGQlog the d¥usipn Af dregs and fempeybes <danrulation wasdepaatedd error of

the mean ( Lanifi . i i fi i .

ttests, RRUINELmopHer ARG AR Ao £ BB 4thort 8 Bisarbucent

(2% oGk ipaseisch gt ostsamaie. 20 e
.C.) acts as a 120

pel vi c- ner isked {a@IGAHd sysieg) 1q 1Ro0ed Blaod; We§§‘§1"iena§a"ﬁﬂés fg%ﬁgt agearégﬁgggr f IO];W

in the ana i | ; i i Bhjqkki ON was
signifi gan? ﬁ%&%&n@&%‘ %l%‘?t?%ﬁ%r( §'§§Q%ﬁ‘gde§ﬁg°g?}§%%esﬁgﬁ g:veg?iegl%%ogg: circa 1l hr.
The 5HT2c pgessusés hade neasiufed tarmhthibarseén geterinbpreissotdcdlClatachusing he
absence of PNS (see Table 8 bel ow), .Thi E\ rei nforces our view fhat a 5HT2c

reCﬁpt or n?aaﬁnf@mu}a (diagielianée %Y?éz’ljﬁ)o*@s earldaip was yasedma e ng the
mechani s ' Jdrideh
BhisE Gyt AU £ ThaR BALS GodiSioh BpRaROS) SRt (Pdreffiatpy

treating F _ not~ I'nduce arous sexual
sti mul at i oPhySiolsy PlatioemaGould Irstmiment iBystems lind)or al bl ood flow it is
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8, 9-di chl ok Q52,3 w%g“éb&ﬂtéc?ﬁﬂreﬂgilh st BY6G tHohdbid: Phél tatAhUsciB( 6H) - one
(5my/ kg s.c.)) potentrates pelvic~nerve stimulated increases in genital
bl ood | owwas olanBpdisabtiad awdy ta vealithe yhagaistria peivewhiah rirs down
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wall in order to avoid damaging the femoral vein and artery, which lie above

15  the pubis. The sciatic and pelvic nerves lie deeper and were located after
further dissection on the dorsal side of the rabbit. Once the sciatic nerve is
identified, the pelvic nerve was easily located. The term pelvic nerve is
loosely applied; anatomy books on the subject fail to identify the nerves in
sufficient detail. However, stimulation of the nerve causes an increase in

20 vaginal and clitoral biood flow, and innervation of the pelvic region. The
pelvic nerve was freed away from surrounding tissue and a Harvard bipolar
stimulating electrode was placed around the nerve. The nerve was slightly
lifted to give some tension, then the electrode was secured in position.
Approximately 1ml of light paraffin oil was placed around the nerve and

25  electrode. This acts as a protective lubricant to the nerve and prevents
blood contamination of the electrode. The electrode was connected to a
Grass S88 Stimulator. The pelvic nerve was stimulated using the following
parameters:- 5V, pulse width 0.5ms, duration of stimulus 10 seconds and a
frequency range of 2 to 16Hz. Reproducible responses were obtained when

30 the nerve was stimulated every 15-20 minutes. A frequency response curve
was determined at the start of each experiment in order to determine the



Compound 8, 9-di chl oro- vagi nal blood flow stinmul ated i nduced
2,3,4,4a-tetrahydro-1 H increases in potentiation of pyrazino[l,2-

vagi nal bwowmdobdeesv st i mul at ed vagi nal a] qui noxal i n- 5( 6H) PcmaBe/@@ees f | ow
(Laser Doppler (Laser Doppler min unil%) units) Pre dose 148+/-6 241+/-10
- 15 185 292 21 30 162 325 34 45 150 295 22 60 127 325 34 75 137 252 4
90 132 247 2 20 WD 03/000666 PCT/1B02/02293 121 CLAIMS Wiat is claimed
is: 1, A conpound of Formula (IA) ,YRb Rea Rl alb R3a XZ R )N~-WNnN 1
~ le RRt eoptmam fReqdericyalo us amerseibrmeximal iespeifen nosmalyi4hzae each

e bl ek s ARRs SE R BIER: b of 1 ROB8: phase”
(C1- &4) al kleapiihie aré4. @ophebive tissuclRagremnessd t@agpede Rkatunialof théd, and
Rte is independently selected fromthe group consisting of halogen, nitro,
am no, (Clcligyial qx@qqmgrmgt tjr;eawgl,l was free from small blood vess%ls. The
5  external vaginal wall was also exposed by removing any connective tissue.
One laser Doppler flow probe was inserted 3cm into the vagina, so that half
the probe shaft was still visible. A second probe was positioned so that it ley
just above the external clitoral wall. The position of these probes was then
adjusted until a signal was obtained. A second probe was placed just above
10 the surface of a blood vessel on the external vaginal wall. Both probes were
clamped in position.
Test Compounds:
8,9-dichloro-2,3,4,4a-tetrahydro-1H-pyrazino[1,2-a]quinoxalin-5(6 H)-
one, which corresponds to Compound 75 of Chaki and Nakazato - Expert
15 Opin. Ther. Patents (2001), 11(11):1677-1692 (see Section 3.9 — 5HT2: on
page 1687 and Figure 7 on page 1686), or Compound (6) of Isaac - Drugs of
the Future (2001), 26(4):383-393 (see Figure 2 on page 385).
8,9-dichloro-2,3,4,4a-tetrahydro-1H-pyrazino[1,2-alquinoxalin-5(6 H)-

one was dissolved in 50% B-cyclodextrin in saline. It was administered at a
20 dose of 5mg/kg subcutaneously (s.c.).
Data recordal

Vaginal and clitoral blood flow was recorded either as numbers
directly from the Flowmeter using Po-ne-mah data acquisition software
(Ponemah Physiology Platform, Gould Instrument Systems Inc), or indirectly

25 from Gould chart recorder trace. Calibration was set at the beginning of the
experiment (0-125ml/min/100g tissue).All data are reported as mean +
standard error of the mean (s.e.m.). Significant changes were identified
using Student’s t-tests.

Results

30 The serotonin 5HT2C receptor agonist (8,9-dichloro-2,3,4,4a-

tetrahydro-1H-pyrazino[1,2-a]quinoxalin-5(6H)-one; 5mg/kg s.c.) acts as a



-C(ONH2, (Cl-cC4)alkyl, halo-substituted(Cl-C4)alkyl, (Cl-C4) al koxy, and
hal o- substituted (Cl-C4)al koxy, or Rla and R 1 b taken together forma
five- or WD3/0merbered, aromatic or partially or fully sararaBed2tused
ring, or Rla taken together 15 with R 22 or R2b forn'is a five- or
si x-nmenbered, fully saturated fused ring; Rlo is hydrogen; Rea and R2b are
each independently hydrogen, (C -C4)alkyl, partially or fully saturated
(C3-C6) cycl oal kyl, or one of which taken together with Rla forns a five- or
si x- menber gubtehtdiharcer of pelvit-hervedstimuigted®NS) incfeasés iwvaginaR8ad and R3b
are each indepenpdentl|y hydrogen, halogen, (Cl-C4)al kyl, 6 or C1- C4) al kyl
substi t ut ecF(]l'ﬁé)r?Eb ROE @X/P’/‘ t&‘?@&é@?%‘ﬁ%&fﬁ'@é’} é%&%lelﬁlm@wﬂy(& h8gen,
hydr oxy, ( -ﬂ%@q@ : L t.u i ano,
(Cl- Ca) al kﬁbg%%m\{va? slghitieah Eéi“y'”sgf‘@%* %Ei) gﬁ%@?b?z{re Eoigni'y@é'g?éte%
( C3- ¢4) al kdaytircantho Jhe0&68c BgonisBbad tp2Ftect dbADbasahgenita)doarkfioke in her eof ,
a prodrug said co or 1. d _nitrogen .oxide; a pharmaceytically
accept abl eqéﬁl SSW%&FEKL%W&%'Q?%%IOW?; ?B@e’ﬁ'rg%’@é,&rd’ﬂe‘@gm%_aprodrug, or
a solvate %mfe%b?t&fag%ﬁiié?{ WiIPBRAHAEe thfbudhf Fe%ﬁ%ﬂs@bg%tent?a%ing prodrug,
d 1 Yis'N X an

or said salt. 5 2. The conpound of Claim1 wherei Z are
each i ndepdhe@meehaniGRn(sifikatecortiodsexualiarousaligepitakblosd floyw therehy chi or o,

fl , WYl ga ks i I Cl- al kyl ., trifluoromethyl,

et hoxy, ottalporsA Py il Al oBEE arodsat e atitbriess e UBLan hyiir ogen.

(i) Rib istiffliegsn.SiAes Hese adertealddniitetitoraRbodTbviRt & Kely each

hydr ogen, (tl ii) Rla and Rlb are each independently hal ogen or nethyl and
Rt

R d and0 RitBatiney &t Rersftachye in thestreatmenkob osgrerpicdliserdetmch i ndependent |y
hal ogen or met hyl, gnd [44, i {g/rf’artg@;ﬁ%@%%gﬁ?ﬂm&@hy%]rg-ﬁﬂd Ridare

each i ndependently hal ogen or e
pyrazino[1,2-a]quinoxalin-5(6 H)-one (5mg/kg s.c.) potentiates pelvic nerve
stimulated increases in genital blood flow circa 35% after subcutaneous

administration in the anaesthetised rabbit model of sexual arousal.
15

TABLE 8
Time after injection of Unstimulated Pelvic nerve Compound-
Compound 8,9-dichloro- | vaginal blood flow | stimulated induced
2,3,4,4a-tetrahydro-1 H- increases in potentiation of
pyrazino[1,2- vaginal blood flow | stimulated vaginal
ajquinoxalin-5(6 H)-one blood flow
(Laser Doppler (Laser Doppler
(min) units) units)
Pre dose 148+/-6 241+/-10 -

15 185 292 21

30 162 325 34

45 150 295 22

60 127 325 34

75 137 252 4

90 132 247 2

20



R e are each hydrogen, (vi) Ria and Rie are each independently hal ogen or
met hyl and Rlb and 20 Rld are each hydrogen, or (vii) Rla, Rlb and Rld are
each i ndewperdesishy hal ogen or nmethyl and Rte is hydrogenpPCWIB&/@298 or
amno;, nis 1; 25 Rea and R2b are each independently nethyl or hydrogen;
R3a and R 3b are each independently hydrogen or (Cl-C2)alkyl; and R4 is
hydr ogen or (Cl-C4)al kyl; a nitrogen oxide thereof, a prodrug of said
conpound or said nitrogen oxide; a phagnmaceutically acceptable salt of
sai d compound, said nitrogen oxide, W 03/000666 PCT/I|B02/02293 123 or
said prodrug, or a solvate or hydrate &fkﬁ@ﬁf d conpound, said nitrogen

oxi de, said prodrug, or said salt. 3. (,Sorrpound of Caim1l wherein Y
is N 5 X %‘saz]ElSirﬁ hsFal ndependently CR, where R for each occurrence is
hydr ogen or et T (0 ia is halogen, nmethyl or trifluoronethyl and Rib,
Rid and Ri e are 1eachAroinpoerd of FonmwaKIA)s hal ogen or methyl and Ria, Rid
and Rie are each hydrogen, 10 (iii) R b and Rid are each independently
hal ogen or nethyl and Ria and Ri e ave eacﬁé\hyd%agewaor gg v) Rla and R d
are each independently halegen or Xret hygl a Ri/b and RiB are each

hydrogen; Wis oxy or am noy 15 ilsl;/ Rea @ ach i ndependently
met hyl or hydrogen; Ria i ydxoge ( R -ethyl; and R b
i s hydrogen; and R4 is hydrnogenjor (G -C4)al R'°

N

R* R
(1A)
5  wherein

Y is nitrogen;

X and Z are each independently CR, where R for each occurrence is
hydrogen, halogen, (C4+-C4)alkyl, amino, or (C+-Cs)alkylamino;

W is oxy, thio, amino, (C1-Cs)alkylamino, or acetylamino;

10 at least one of R'™2, R™, R, and R'® is independently selected from the
group consisting of halogen, nitro, amino, (C4-Cg)alkylamino, cyano,
-C(O)NHz, (C4-Cy)alkyl, halo-substituted(C+-Ca)alkyl, (C4-C4) alkoxy, and halo-
substituted(C4-Ca)alkoxy, or R and R taken together form a five- or six-
membered, aromatic or partially or fully saturated fused ring, or R'@ taken together
15 with R% or R fornis a five- or six-membered, fully saturated fused ring;

R'® is hydrogen;

R? and R® are each independently hydrogen, (C1-Cy)alkyl, partially or fully
saturated (Cs-Csg)cycloalkyl, or one of which taken together with R™ forms a five- or
six-membered, fully saturated fused ring;

20 nisO, 1, or2;

R% and R® are each independently hydrogen, halogen, (C4-Cs)alkyl, or
(C+1-C4)alkyl substituted with hydroxy, fluoro, or (C-Cs)alkoxy;

R* is hydrogen, hydroxy, (C1-Cq)alkyl, (C1-Cs)alkyl substituted with
hydroxy or cyano, (C+-Ca)alkylcarbonyl, (C4-Cg)alkoxy, (C1-Cs)alkoxy-carbonyl, or

25 (Cs-Cys)atkenyl;



20 a nitrogen oxide thereof, a prodrug of said conpound or said nitrogen
oxi de; a pharmaceutically acceptable salt of said conpound, said nitrogen
oxi de, owoOgajoebeps odrug, or a solvate or hydrate of said ecrgBwit293sai d
nitrogen oxide, said prodrug, or said salt. 4. The conmpound of Caiml
selected fromthe group consisting of 25

-(3-chl oro-benzyl oxy) -3, 4,5, 6- tetrahydro 2H[ 1, 2' ] bi pyrazi nyl ;

-(3-chl oro-benzyl oxy) - 2-et hyl - 3, 4, 5, g2 tetrahydro-2H [1, 2 ]blpyra2|nyl

-(3-fluoro-benzyl oxy) -3, 4,5, 6-tetrahydro- 2H—[1 2' ] bi pyrazinyl ;

~(3-chl or o- benzyl ey d B8 TELILME Bpfdtud o ShAINp Stk L dbgs 221 ™

-(3-fl uor %)bee,za/}mmsfhaéé—?tﬂ)cawfab&fept&bpe Salbot edit oot shid mitrbBeRYoxREd, nY!
; WO 03/ 000666 PCT/|B02/ 02293 " 124
- (3- chl or REHY Presiyip. ar 2 sohvdte ef hygiaie ¢f seid aormpPwIghyaasd Nitkagen oxiste de;
-(2,5-dic m 456tetrahydro 2H[1, 2" ] bi pyrazinyl;
-(2-f1 uorggagaﬁzy oéyépgé@?%e tetrahydro-2H[ 1, 2' ] bi pyrazi nyl ;
(3-nitro-benzyl oxy) - 3, 4, 5 6 tetrahydro 2H[ 1, 2' ] bipyrazinyi; 5
4,5 6-tetra dro g ra2|n\él-6 -yl oxynmet hyl ) - benzonitril e;
5-8i f | uor o-benzy Q@W WRRTSURH-[ 1, 2' Jbi pyr azi nyl ;
ono- 6' - (3-chf gy Q- benzyl oxy) 3 4,5, 6-tetrahydro-2H [1,2']bi pyrazi nyl ;
br ono- benzyl oxy) - 3, 4, 5, 6-t et rahydro-2H[ 1, 2' ] bi pyrazi nyl ;
4,5, 6- tetraﬁydnd-ZZa#e[aadﬁ iriepgndanihy CH5' wndreﬂfmftéadh)eqmer@mbarts ne; 10
2- met hy enz ﬂ4 5, 6- tetlr@.hydro 2H[ 1, 2' ] bi pyrazi nyl ;
-(3-chlord é (5‘3( ro5 Uiy BF BIeihY; 5. 6 t et rahydro-2H[1, 2' ]bi pyrazinyl ;
-chl oro-6'~-(3-qgfyl or mbenpyl G,-&, b Ligk bi pyr azi nyI ,
_(indan-(1 S)- $Poxy) 3,4, 5:§é“e§réh§g‘r'§' Pa@gf@h%y%%{@?’ﬁ dr
- (3-meohy- benzyl oxy)tnﬂyaromeﬁh@m,ramdyla oR2 ]ahepyxcla:hyd;dgen 15
-(3-chloro- ben | OX\) 153 6-tetr ydro 1 a2| m ne;
- (2-chl or o- ben onﬁ ésﬁag)ggnt dst yafr@eg‘#%ylé@ }qbl’ yr ate dhc
-[2-(3-chl oro- phenylh)fd -3,4,5,6-tetrahydro-2H [1, 2 ]b| pyra2| nyl;
(2 chl or o- benzyl ox t hy I-3 4,5 6-tetrahydro-2H[1, 2'] bi pﬁram nyI
- (3, 4-di f | udtib- b z@naxaﬁm eea@hendepemymai@gqmoemeﬂnmwﬂ ydnd 20
(3 5-di f | uor o- benzye rahydro-2H-[ 1, 2' ] bi pyrazi nyl ;
3-fluoro-benzyl)- (3, é@?é?é&%%%l—l—[l 2' ] bi pyrazinyl -6'-yl)-am ne;
15 (V) R™and R are each independently halogen or methyl and R'® and

1

2,
r
3-

1

3,
(
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(
3,
(

"‘CD“'CDCDCDCDCDCDU‘ICDCDCDCDU‘ICDCDCD

R'® are each hydrogen,
(v)  R™and R" are each independently halogen or methyl and R™, and
R’® are each hydrogen,
(vij  R™and R' are each independently halogen or methyl and R™ and
20 R are each hydrogen, or
(viy R™ R™and R are each independently halogen or methy! and R'®
is hydrogen;
W is oxy or amino;
nis 1;
o5 R** and R* are each independently methy! or hydrogen;
R* and R%® are each independently hydrogen or (C¢-Cg)alkyl; and
R* is hydrogen or (C-Cy)alkyl;
a nitrogen oxide thereof, a prodrug of said compound or said nitrogen

oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,



(3-chl oro-benzyl)-(3,4,5, 6-tetrahydro-2H-[1, 2' ] bi pyrazi nyl -6'-yl)-am ne;

( 5-di fl uor o- benzyl) - (3 4,5, 6-tetrahydro-2H[1, 2' Jbi pyrazinyl -6'-yl)-am ne
WO 03/000666 PCT/1B02/02293

3- [(3,4,5,6-tetrahydro-2H[1, 2' ] bi pyrazi nyl -6' -yl am no) - net hyl ] - benzonitril

e; 25

(2 5-di fl uoro-benzyl)-(3,4,5,6-tetrahydro-2H[1, 2'] bi pyrazi nyl-6'-yl)-am ne

123
(3 5-di chl oro-benzyl)-(3, 4,5, 6-tetrahydro-2H[1, 2' ] bi pyrazi nyl-6'-yl)-am ne

(3 chl or o- berqzselld) pr(og nrjw% %r g solvate O%h¥d<arta tre %f Sdar]d cgmptoi{néj ]Sgldp%rgg?rr]])? 'd6a yl)-
am ne; said prodrug, or sald sa!t

(3-fluoro-benzyl)-(2-nmethyl-3,4,5, 6-tetrahydro-2H1[1, 2']bi pyrazinyl-6"-yl)-
30 amine; WO 03/000666 PCT/IB02/02293 125

(2-chl oro-benzyl - (3, 4‘?}%&1’?}6&;@&‘&%1@%"%"# whedeihbi pyrazinyl -6' -yl ) - am ne;
(2-chl oro- 6- quoro benzy )-(3,4,5,6-tetrahydro-2H[1, 2' ] bi pyrazinyl-6"-yl)-
am ne;

(238 oo bt S S SR B

acet am de; hydrogen or meth I
-(3-chl oro- benzill sul f.a 6-tetrahydro-2H[1, 2' 113b| pyr azi qéll and
6 “benzyl sul f any(il 3, aReE @dﬁ@@@am\,yrﬂeﬁlymc[rmuzvrcymamw aﬂd R'%and RS

oxi de thereof, a prod conmpound or said nltrogen 10 OXIde a
phar maceut i cal | y acce%?g%?&d%yeﬁ of said conpound, said nitrogen oxide, or

sai d prodrug, or (id soR\}%tsmaogérydr miathylfareeRE, GOfRAURI® af8iedchiHyHagsh,
oxide,  said pr ogr ug, saidgsalt. 5. The conpound of Claim1 select ed
from t ¥ group coMsi Sﬁ ngnef = are each independently halogen or methyl and R and

- (3-chl oro- benzyl oxgye ydro-2H[ 1, 2'] bi pyrazinyl; 15
- (3-chl oro- benzyl oxy) %294‘?;3@%&105%}:’46]{5 6-tetrahydro-2H

[ 1, 2' ] bi pyrazi ny{iy) R'™and R are each mdependenﬂy halogen or methyl and R and
6 -(2-ch| or o- penzyl ox%)e Rgacrﬁertn)ba/rlo-ggnél , 6-tetrahydro-2H

1(3 f1 uoro- benw,gca%,)or(éﬁgn rret hyl -3, 4,5, 6-tetrahydro-2H-|
, 2' ] bi pyrazinyl ; -(2- f uor o- benzyl oxy)-3,4,5,6-tetrahydro-2H |
;2

] bi'dyr azi nyln is 1
3 vororbengd gkad . & LRSS AR IS T et oyt
RS"‘ is hydrogen, (2R)-methyl, or (2R)-ethyl; and
R* is hydrogen; and
R*is hydrogen or (C1-Cy)alky!;
20 a nitrogen oxide thereof, a prodrug of said compound or said nitrogen

oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,

or said prodrug, or a solvate or hydrate of said compound, said nitrogen oxide,

said prodrug, or said salt.

4, The compound of Claim 1 selected from the group consisting of
ok 6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl;
6'-(3-chloro-benzyloxy)-2-ethyl-3,4,5,6-tetrahydro-2H- [1,2'bipyrazinyl;
6'-(3-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyraziny;
6'-(3-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-[ 1 ,2'bipyrazinyl;
6'-(3-fluoro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-[1 ,2'|bipyrazinyl;



'- (2, 5-dif | uoro-benzyloxy) -3, 4, 5 6-tetrahydro-2 H-[ 1, 2' J b
pyraz i nyl;

(
a
2, 5- dvohBoswebenzyl oxy) - 3, 4, 5, 6-tetrahydro-2H[ 1, 2' | bippyaBe2/02993; 25
3
I
h

5-

5-di fl uoro- benzyl oxy) -3, 4,5, 6-tetrahydro-2H[1, 2' ] bi pyrazi nyl ;

or o- benzyl)-(3, 4,5, 6- tetrahydro 2H[1, 2" ] bi pyrazinyl-6'-yl)-an ne;

or o- benzyl)-(3,4,5,6-tetrahydro-2H-[1, 2' ] bi pyrazi nyl -6'-yl)-am ne;

di fl uoro-benzyl)-(3, 4,5, 6- tetrahy@r‘lo 2H[ 1, 2' ] bi pyrazi nyl -6"' -yl )-am ne

(3, 5-di chl or o- PRz Lalofoden ok glb Ay Bl @irahydrb-ZHI R PIISALAN)r - cridd; - am ne

: WD 03/ 000666 P
(2-chl or 0- 6-fl uosoeﬂo@mﬁldroéﬁenﬂzyﬁn@)—ﬁet B dhtetiabydita-2H;[ 2, F bipyyazizyinyl - 6' -yl ) -

Z-m_ g)e(, de: ~(3-chl or &. fugrzoytgeonxzyy?oxy -3.4, 5 6- te?rahyhl%délq %2 LlpyI"aznl kf' pyrazinyl

N- (3- chl oro- benZ%LIsr-Iﬂt&%é}uz@@yy@zd,ﬁ,@@mhw&%%1 IbRykaghy! -6 -yl)- 5

acet am de;
- (3- chl or o- ben3yBsb fGaheyr‘a}nyGroéIZIS-,[tB,Qt]btovaﬁ&@ﬂ@'-ylexymezhglbbmtriwI and

6' -
o s Uner oot oAt B SR AR R ® 0 oo

phar maceuti cal | y56&%ﬁm-ebI$cﬁaI&b@ﬁzﬁ@w 3@&1@@%%% gHp gf Q(}IQQVraQIﬂy‘Ije
said 10 prodrug, or a solvate or hydradte of said oun sald nltrogen

oxi de, said pr oar@brmomwy@ayrs 465, G‘I'fﬁéfabm@ﬁ@o%HdT Ibpysazing; sel ect ed

fef 2t chil or o bendypday St hydre-2r 1 2oyt B;vioxymelydsghepamine;
- (3- fipuor o- bengy, qz%zé)hy@béniylaxyem@mﬂma o-2HR[ 1, 2impyrazingly! ; 15
- (3-chl oro-benzyl o 3,4 h

5 tetrahydro bi pyrazinyl 4'-oxide;
(3 f1 uor o- benzyl §= ((3331’11015) b@&Y@W&‘I@HH@%ﬂ@@Z@W@@@% B&PJIBPW@IZWhm ne;

3 hi b I
; (5 5 di 11 eSS A 3 s AN oA Y P Y
(2 5-difl Uor%RﬂWgﬁ)) @(g&ﬁ@atﬁtraaIyudj-quh’rszpiyr&ﬁnwyr azinyl; and 20
-(indan-(1 S é/l tetrahydro yrazinyl; a nitrogen

OXI de t hereof, Bdﬁﬁ‘ﬁ‘g’ Renzyiexy) é”@ﬂ"@&]ﬁ@ga@?yd id- [%‘n?t] W@?'MI de; a

EQ?B”"‘S?EEIESI R e Aok G AT AR R L SR iR S,

oxi de, said pr o@hf(ag:hlamo tm\zyICS@rI-B 4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl;
6'-[2-(3-chloro-phenyl)-ethoxy]-3,4,5,6-tetrahydro-2H- [1,2']bipyrazinyl;
6'-(2-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyi;
6'-(3,4-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;

20 6'-(3,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl;

(3-fluoro-benzyl)-(8,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl-6'-yl)-amine;

u
I

6'
6'
(
(
(

r
(
(

3-f

3-c

3, 5-

3,5

(3-chioro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl-6'-yl)-amine;

(3,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;

3-[(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-ylamino)-methyl]-benzonitrile;
25 (2,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'|bipyrazinyl-6'-yl)-amine;

(3,5-dichloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl-6'-yl)-amine;

(8-chloro-benzyl)-(2-methyl-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyi-6'-yl)-

amine;
(8-fluoro-benzyl)-(2-methyl-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-

30 amine;



25 7. A compound having the followwng formula N | N O N W 03/000666
PCT/ 1 B02/ 02293 127 a nitrogen oxide thereof, a prodrug of said conpound or
sai d nitrwg@eaoexbele; a pharmaceutically acceptable salt @®@CTgRIAM2eBNPOUNd,
said nitrogen oxide, or said prodrug, or a solvate or hydrate of said
conpound, said nitrogen oxide, said prodrug, or said salt. 5 8. The
conpound of Claim1 wherein said conpound is a fumarate, hydrochloride,
citrate, L-malate or D, L-tartrate salt'28f 6'-(3-chloro-benzyl oxy)-
3,4,5,6-tetrahydro-2H1[1, 2" ] bi pyrazinyl. 9. A pharmaceutical conposition

i si 1 d im1l, 2 3, 4 5 6 7. or 8. 10,
it ogen oxi de t FRPBRFS-BETEY AP dob b etan U EeR A Iy P S S oxi de:
a pharmaceuti cal t%cﬁl@?@—l@tmhhé-b‘é%bﬁl))/—gfg,4%49@%%&@“-[ﬁQ‘i_]tﬂpWaE_f ge0ypxi de,

or said prodrug, or a solvate or ate of said conmpound; said nitfrogen
oxi de, saidMWdrug, or said salt; and (2) a pharmaceutically acceptable

Gaim o turther PotriuAeBin @28 S et R B e ik RS R e,
The pharpaceut i cHl(3schtpasbehay)-piF ﬂ,ggma@nyd%.gmﬁs,gqmp er@agt¥|).one ot her

pharmaceutical agent is an anti-obesity agent. 12. The pharmaceuti cal
conposi t i onPEHaM @ m 11 wherein said anti 20 obesity agent is selected from

t he group consi sii 3 rﬁz@% i NRIAD Nop YR A i St CCK- A
agoni st, a rmnoaém(ggebr?(férggtgg |Uﬁ‘/ﬁlp@rf3 b@?’é;{eﬁrgé%&%gmﬁ@%ﬁg@aﬁn@ (33
adr ener gi ¢ r ecepd'dreragisuifanyl-34 dopeatrarydegab-[§t 2" bipyragihgnocyt e- sti mul ati ng
hor none receptor apal og, nnabinoid 1 receptor antagonist, a nelanin

concentrating hdt RBRY @ﬁ@%%ﬁ%’@?fﬁe%ﬁqdﬁqg gt paigiGampeidgr saig nitreggn i n
: ) o . . . et _ !
[ ecept 00 g !a pRadRhEdlifEaR EBIAEBIe sdit bf £35S ﬂgté%?r,d ABaEhERIdL,

agoni st, a neuropeptide-Y antagoni'st, yrom neti'c a
PCT/ | BO2/ 022%&id prodrug, or a solvate or hydrate of said compound, said nitrogen oxide,

said prodrug, or said salt.

5. The compound of Claim 1 selected from the group consisting of
6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl;

15 6'-(8-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-

[1,2'bipyrazinyi;
6'-(2-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-
[1,2']bipyrazinyl;
6'-(3-fluoro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-[1,2'Tbipyrazinyl;

20 6'-(2-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyraziny!;
6'-(3-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'Ibipyraziny!;
6'-(3-chloro-benzyloxy)-2-ethyl-3,4,5,6-tetrahydro-2H- [1,2']bipyrazinyl;
6'-(2,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(2,5-dichioro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;

25 6'-(3,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyi;
(3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'|bipyrazinyl-6'-yl)-amine;
(3-chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;
(3,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'Ibipyrazinyl-6'-yl)-amine;
(3,5-dichloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;



128 dehydr oepi androsterone or an anal og thereof, a glucocorticoid receptor
agoni st or antagonist, an orexin receptor antagonist, a urocortin binding
protei n WOtlagewbst, a gl ucagon-1i ke peptide-1 receptor a®cmiIBe202293cili ary
neurotrophic factor, a human agouti-related protein, a ghrelin receptor
antagonist, a histamne 5 3 receptor antagoni st or reverse agoni st, and a
neuronmedi n U receptor agonist. 13. A pharnaceutical conposition conprising
(1) a conpound of Fornmula (IB) )(/Y z'Bb RRa Ra lb Rrall R NI N WRIc
R4/N 1le Rirb RRia (IB) 10 wherein Yis N, X and Z are each independently

o1 (CL- i) al ky! ardp Oy PG Doy b ¥t Ao e OO G itk AR e 1

acetyl am no; ghindri @, R b, Rlc Rid and Rl e are each independently hydrogen,
hal ogen, nitro, 'cyano, am no, (Cl-C4)alkylam no, (Cl-C4)alkyl,
hal o- subst i t ut ed 8'€B-ciyr-hgnzylex)-3, M)@Ieitﬁlwdrml'bﬁsaﬂiEPYltathrE’M'-OXIde

g|C>1< %ﬁlergﬁ?/ ar gﬂ%h&ﬁ%@%‘%}%g’ﬂ%bff Fbyg gﬁa{te%]% H”Y'Vﬁg}" or R a

t aken toget hedetsinide;R2a or R2b forns a flve- or six- rrerrbered fully
saturated, 20 fused ri ng; R2a and R2b are each mdependently hydr ogen,

(Cl-c4)al kyl, par® 1(atqh}or@rbenzylauyagwr)&%»ﬁeﬁﬁe(t@lygm -2ftiledlnpyrazisw!; @m &f

whi ch taken t Ty nbered, fully
saturated f rﬂ%‘% @%3 3}%){)5 SF’%% ﬁ?étpﬁh@;ro%yg,égé giﬁéﬁ{@b are each
i ndependent |y hydx nmgenlwidngmerec(f@p%ragIofbalc(@iﬁpé‘dr)cabks{éldwmgérimbti@@t
w th hydroxy, fluoro, (G - 043 al k0f<y' V\g 03/ 000666 PCT/1B02/ 02293
a pharmaceutlcally acceptable salt of said compound, said nitrogen oxide, or said
10 prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said

prodrug, or said sait.

6. The compound of Claim 1 selected from the group consisting of
6'-(8-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl;
6'-(3-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyt;

15 6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl 4'-oxide;
(8-fluoro-benzyi)-(3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl-6'-yl)-amine;
6'-(3-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(2,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl; and

20 6'-(indan-(1S)-yloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;

a nitrogen oxide thereof, a prodrug of said compound or said nitrogen oxide;
a pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said
prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said

prodrug, or said salt.

25 7. A compound having the following formula

B! -
@ N o/\©/



129 R4 is hydrogen, hydroxy, (Cl-C4)alkyl, (Cl-C4)alkyl substituted with
hydr oxy or cyano, (Cl-C4)al kyl carbonyl, (Cl-C4)al koxy,

(C1l- C4) alwoxgrwemsbonyl , or (C3-C4)al kenyl; a nitrogen oxipd@/IBépzressf , a
prodrug of said conpound or said nitrogen oxide; a 5 pharnaceutically
acceptabl e salt of said conpound, said nitrogen oxide, or said prodrug, or
a solvate or hydrate of said conpound aid nitrogen oxide, said prodrug,
or said salt; (2) an antiobesity agent; and (3) a pharnaceutically
accept abl e excipient, diluent, or carrier. 10 14. The pharnaceuti cal

Che”or oup.caureuBh Sxie HARES Aer ol el Eampoiho HaRie nEsRRnos 2ok A
agoni st, a PRAAAAESSIdAYRIcEKEtabERt bPSaidEonsyd#, R H?’rb%;%n%ﬁg,’or%a%

adrenergi c receptor agohi st, a dopam ne agonist, a melaf ocyte-stimu

| ati ng hor morrdrugcepa solvataion jydrate h Aaibi grsnpound, saép nitroged exideygeaid st , a
nmel ani n con t] harnone antagonist, leptin, a leptin analog, a

| eptin receéfcg]trr[@géﬁ%lagagpgal anin antagonist, a lipase inhibitor, a
bonmbesi n agoni st, a neuropeptide-Y antagonist, a thyrom netic agent,
dehydr oespi andr ost erone_or an anal o]\g thereof, a glucocorticoid receptor
agoni st © or ant a§oni stThegerapeunchol eleéptbwhargingaid eempaund ikafuinaratendi ng

oo 20 SSRGS R R oM,

recept or an8dgnBietrahadiv-2tdni2ipipydaziegiept or ant agoni st or reverse agoni st,
and a neuronedin U receptor agonist. 15. The pharnaceutical conposition of
Claim 13 or 14 wherein said conpound of Formula (IB) is selected fromthe

roup consi stinggof 2 , - -
3 “benzyl oxy- 3, 475, 6. f A PATageutcn compgsiion comprising
' - (3- chl or o- ben{dylacoompdyr] &f (lﬁlairaﬂr, 2h8d4’05’&t17[' (lja,rB', ]ZEII- pyrlagi ]mtgl ; I
'-(3-chl oro-benzyloxy)-2-ethyl-3,4,5, 6-tetrahydro- , 2" ] bi_pyrazi nyl ;
' E 3-f{Qor o- ben@él’t@é{%”-%’?a‘?é,GH-ePEﬁ%rW&HQ)Q FRIHCOMPYHNA PESRIFitrogen
'-(3-chl orgg I - 2 1 hi i nyl
3 chl oredens phawydcd ARk TBbEY mBIctsa Sr 444 AR SaldnitrobBh R

- (3-f | uoras-Seish pydaug) of 2Bpivake by hydrade Bf Saitiatarapyuticy-s2lith itiogjshtixiye,azi ny!
’ said prodrug, or said salt; and ‘

e e Ne)NerNerNeop]

(2) a pharmaceutically acceptable excipient, diluent, or carrier.

15 10.  The pharmaceutical composition of Claim 9 further comprising at
least one other pharmaceutical agent.

11.  The pharmaceutical composition of Claim 10 wherein said at least
one other pharmaceutical agent is an anti-obesity agent.

12.  The pharmaceutical composition of Claim 11 wherein said anti-

20 obesity agent is selected from the group consisting of an apo-B/MTP inhibitor, an
MCR-4 agonist, a CCK-A agonist, a monoamine reuptake inhibitor, a
sympathomimetic agent, a 3 adrenergic receptor agonist, a dopamine agonist, a
melanocyte-stimulating hormone receptor analog, a cannabinoid 1 receptor
antagonist, a melanin concentrating hormone antagonist, leptin, a leptin analog,

o5 a leptin receptor agonist, a galanin antagonist, a lipase inhibitor, a bombesin
agonist, a neuropeptide-Y antagonist, a thyromimetic agent,



3-chl oro- benzyl oxy)-3,4,5
2, 5-di chl or o- benzyl oxy) - 3,
2- f | \om3boenssy| oxy) - 3, 4, 5,
3-nitro-benzyl oxy)-3, 4,5, 6 tetrahydro-2H[1, 2' ] bi pyrazinyl ;

- ( etrahydro-2H-[ 1, 2' ] bi pyrazi nyl 4'-oxide;
-(
|
3,4,5,6-tetrahydro-2H[1, 2' ] bi pyrazi nyl -6' -yl oxynet hyl ) - benzoni tril e;
(
-bro
(
3,

6-t
4,5, 6-tetrahydro- 2H-[1 2' ] bi pyrazi nyl ;
6-tetrahydro-2H[1, 2'] bi pyraﬂrﬂydn/ozs%

2, 5 d| fI uor o- benzyl oxy) - 3, 4, 5, 6-tetrahydro-2H[ 1, 2' ] bi pyrazi nyl ;
- (3-chl oro- benzyl oxy) - 3, 428, 6-t et rahydro-2H [ 1, 2'] bi pyrazi nyl;
3- brorm benzyl oxy) - 3, 4, 5 6 tetrahydro 2H[ 1, 2' ] bi pyrazinyl; 10

( h d 2 6' -yl h I
e AR EShas W F%[giuegoqoﬁ.%q,aa i

chl or razinyl ;
-chl or o- 69r ﬁ&?ﬁ %?ga%gaez{}h ggé%btép ém%@ FSgtérg ro- gﬁc{arﬂqg&&?@%yr azi %yl ;
6' - (i ndan- (ams)goxniabx@/gk&agpﬁ ltket paptidley t recepitb] agcﬂ‘@biapx;mayinwlrotrqmﬂc
6' - (3-nethy; I -3,4, 5, 6- d 1,2
: 23 oot o RS MR Batu Sl LRI R el sdosioP AR it e
- (2- cf or grbesRYt ANtEgoRIt O révd B Iyt Oar?d‘la[njeugor]n'é'dWU%éme‘or agonist.
-[ 2- (3-chl oro-phenyl )- et hoxy] -3, 4, 5, 6- tetrahydro 2H [ 1, 2' ] bi pyrazi nyI

-(2-chl oro-benzyl oxy) - (2R) - net hyl - 3 4,5, 6- tetrahydro 2H[ 1, 2' ] bi pyr azi nyI
206 (34dif oro dro-2H[ 1, 2' | bi pyrazi nyl;
-(3,5-difluoro- enz@ﬁg%ﬁa%éﬁ g&&%qs&t&% ﬂ-s'[nﬂ 2' ] bi pyrazi nyl ;
(3 fl uor o- benzyl()1)(33c<ﬁn§o@n<ﬂ©ﬂ=@hﬁdra0(-|gj+[1 2' ]b| pyrazi nyl -6' -yl )-am ne;
(3-chl oro-benzyl)-(3,4,5, 6tetrahydro 2H[ 1, 2]b|pyra2|nyl 6' yI) am ne;

(35d|fluoro benzyl) - (3456te ro- [1R2f]b]?)yra;b|nyl -yl)-am ne

. 25
3-[(3,4,5,6-tetrahydro- 2H[%<;])lhyr !

(25d|fluoro benzyl) - (34 c etrahydro 2H-[12

6' -
6'
6'
6'
3-
6'
5'
6'
3-
6'
6'
5'

ot

7 o) - rret hyl ] -benzonitril

AH'hyl -6' -yl ) -ani ne

4’(

(3, 5-di chl or o- benzyl ) - (3 4,5, 6- t[ﬁbrahydro 2H—[ﬁ2 ] bi ¥ azi nyl -6' -yl)-ani ne
; (3-chloro- benzyl) (2- rrethyl 3,4,5,6-tetrahydro-2H |
1,2']bipyrazinyl-6"-yl)- am ne; 30 (IB)

(3-fl uox d@}nzg@% (2-methyl -3,4,5, 6-tetrahydro-2H[1, 2' ] bi pyrazinyl-6"'-yl)-
am ne; 66 PCT/1B02/02293 131

(2-chl oro-benzyly rs(ﬁ; 4,5, 6-tetrahydro-2H[1, 2' ] bi pyrazinyl-6'-yl)-am ne;

X and Z are each independently CR, where R for each occurrence is
hydrogen, halogen, (C1-Cg4)alkyl, amino, or (C1-C4)alkylamino;
W is oxy, thio, amino, (C4-Cg4)alkylamino, or acetylamino;

15 R'™, R™, R', R and R are each independently hydrogen, halogen, nitro,
cyano, amino, (C4-Cy)alkylamino, (C4-Cs)alkyl, halo-substituted (C4-C4)alkyl, (C1-
Cs)alkoxy, halo-substituted (C4-Cg)alkoxy, -C(O)NH,, R'® and R taken together
form a five- or six-membered, aromatic or partially or fully saturated fused ring, or
R™ taken together with R? or R? forms a five- or six-membered, fully saturated,

oo fused ring;

R* and R® are each independently hydrogen, (C4-Cu)alkyl, partially or
fully saturated (Cs-Cs)cycloalkyl, or one of which taken together with R*? forms a
five- or six-membered, fully saturated fused ring;

nis0, 1, or2;

o5 R* and R* are each independently hydrogen, halogen, (Ci-Ca)alkyl, (Cs-
Ca)alkyl substituted with hydroxy, fluoro, or (C4-C4)alkoxy;



(2-chl oro-6-fiuoro-benzyl)-(3,4,5, 6-tetrahyd

ro-2H[1,2' ] bipyrazinyl-6"-yl)- am ne;

(2, 3-di f I worentseezyl ) - (3, 4,5, 6-tetrahydro-2H[ 1, 2' ] bi pyr aPCmyiBe232298 ) - am ne
;5 N-(3-chloro-benzyl)-N(3,4,5,6-tetrahydro-2H[1, 2'] bi pyrazinyl-6'-yl)-
acet am de;

6' - (3-chl oro-benzyl sul fanyl)-3,4,5, 6-tetrahydro-2H-[1, 2'] bi pyrazi nyl; and

6' - benzyl sul fanyl - 3, 4,5, 6-tetrahydro-2HK281, 2' ] bi pyrazinyl; a nitrogen

oxi de thereof, a prodrug of said conpound or said nitrogen 10 oxide; a

h ti [ 1 | t abl |t of i , [ .OXi de,
P o odr o or BEEIREcas W aRh T SRR D Galifh Subsh Rarmy Ter o
oxi de, sai ﬁf@@[@g@yéﬁo, §@i|-¢4§a’:1k}t'lcarb@n]yﬂ' iie D1 palkaas YC -G alkoxypoaitcnyt) aof

Claim 13 or wherei'n said conpound of Forrmula (IB) is selected fromthe

group consi $Ebtig)akeny; o | |
o~ (3o or &R P LB BCpidy ot el BT PRABH oo airoge oxice:

?' - (2 3]- (tl) Bl or @hlaa’nlayé@me)ny(a:bcamam byl oBsdidcdnpaindsaii nibFogien oxide, or said
1, 2' ] bi pyrazinyl ; . N . .
6. (2- chl or G1PRINEY PbAPPINEIRPT YEFAIP OF SaickcQmPRYRc AR pithgensyide, said

[1, 2" ] bi pyr azi ; ; .

6 - (3-fiuor ﬁ%@ﬁ?y%i?ﬁs@% _met hyl -3, 4, 5, 6- t et rahydr o- 2H [ 1, 2' ] bi pyr azi ny!
6' - (2-f1 uor o- i@nay boligheStydader: ard r ahydr o- 2H[ 1, 2' ] bi pyrazi nyl ;

6' - (3-fluoro-benzyl oxy)-3,4,5, 6-tetra ro-2H-[ .1,.2']bi pyrazinyl;

6' - (3-chl or o- ben%)l %95%‘[@3‘%@";???”53?99@%&?&)@ r@-ﬁ‘g[&’ (Fr{qair'frbi pyrazi nyl ;

25 6'-(2,5-difluoro-benzyl oxy)-3,4,5,6-tetrahydro-2H[1, 2'] bi pyrazi nyl;

6' - (2, 5-dichl oro-benzyl oxy) -3, 4,5, 6-tetrahydro-2H-[1, 2'] bi pyrazi nyl ;

6I

(

(

(

- ]S |3 5todi 1;) | uor o4 léenzWheW)armm,eﬁtiaaltmmﬁ}ﬁanfZ@qlm,123 wbemsin aa?dw@mtj-
3- - 1)-(3.4,5, p- “2H [ 1.2 1.bi i Ny LByl ) 5 ani ne:
3 chlor o- baHeuM aganijs defscre MY fecaliichristBb Y AR EIAT YRR A 50
3, 5-di f| uopEReNZydnist 3 BCK-R=agohistiy tichodrhihd rguptakevritasitty la- 6' -yl ) - am ne
WO 03/ 000666 P | BO2/ 02293 32 (3, 5-dich

| or o- benzyl pyropathoBicatistaganior 8s 26kgriergic necepioaziganist,@ dopaming agonist, a
(2-chloro- 61} Ao Qi REidinghormond fetehfrPaafod & tdnradindiB &zeptor & Y1)~
15 antagonist, a melanin concentrating hormone antagonist, leptin, a leptin analog,
a leptin receptor agonist, a galanin antagonist, a lipase inhibitor, a bombesin
agonist, a neuropeptide-Y antagonist, a thyromimetic agent,
dehydroepiandrosterone or an analog thereof, a glucocorticoid receptor agonist
or antagonist, an orexin receptor antagonist, a urocortin binding protein
20 antagonist, a glucagon-like peptide-1 receptor agonist, a ciliary neurotrophic
factor, a human agouti-related protein, a ghrelin receptor antagonist, a histamine

3 receptor antagonist or reverse agonist, and a neuromedin U receptor agonist.

15.  The pharmaceutical composition of Claim 13 or 14 wherein said
compound of Formula (IB) is selected from the group consisting of .

o5 6'-benzyloxy-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl,
8'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl;
6'-(3-chloro-benzyloxy)-2-ethyl-3,4,5,6-tetrahydro-2H- [1,2']bipyrazinyl;
6'-(3-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl;
6'-(8-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-{1,2'bipyrazinyt;



am ne; 6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H1[1, 2']bipyrazinyl
4' -oxide; 5

N- ( 3- chl owo-obeowyé ) - N- (3, 4, 5, 6-t et rahydro-2H[ 1, 2' ] bi pyr aPChyBex302298| ) -
acet am de;

-(3-chl oro- benzyl sul fanyl)-3, 4,5, 6-tetrahydro-2H-[1, 2' Jbi pyrazinyl; and
6'- (indan-(1 S)-yloxy)-3,4,5,6-tetrahﬁﬂro-2FL[l,2']bipyrazinyI; a nitrogen
oxide t hereof, a prodrug of said conpound or said nitrogen oxide; 10 a

" pharmaceutically acceptable salt of said conpound said nitrogen oxide, or
said prodrug, or_a s?lvate or hydrate of sai d nitrogen

oxide, said prodPug: fltﬂrosbﬁ”&y@éh (2R)7mettyy 3;%%16 nggﬁir’]‘%@am"‘({bﬁﬂ%@y@z&‘:’l»of
Caim13 or 14 whal@lshsai-HensAeRAWd, 56-tEPAKpHr6-2H-B), 205ip5al-Afi 8dokiam t he

group consi sting of 15
6 - benzyl oxy- 3, 4, 6;(@;8-dichag-dreozglexy)13 2,3, BitplyalaxiroydH-[1,2'] brpyrazmyl

CL (3 el or - Dol ekl Sy Gt b LA B b b Eitﬁérrgi’nﬁ k
- (3 chor o. benzal@syikodefighiofy) Suiabydianibloh B 2piipyesrny! 4" - oxide:

(3 fl uo ro-benzyl)-(3 ~tetrahydro-2 yrazi
nyl - 6' -yl ) - ani ne; 3494, 5,6- tetrahydro-2H 1,2' blpyrazmyl 6'-yloxymethyl) -benzonitrile;

R R ST B

(2 5-di f 1 uoro- Baeﬂ@mboas(,’mwc%ofbeﬁrz Rixy RBVCE, eﬁamaﬁ ird-dHM [y BEByRadinyiand
ey B

-(indan-(l1 S)-yloxy)-3,4,5, 6-tetra a nitrogen

ydro-2H | F‘L 5 azi ny I
OXI de thereof, a%ﬁ@d}fg@wewl@(ﬁtﬁa‘ﬂ)@@&t@hym& it ﬁyeyra@myue 25 a

B o 5?33', Py o e R R o e A i
oxi de, said procB*-l(Q-méthyIS@m&yﬁ:edyb 3,4{‘@,60@&1@139&’@6214?@32!]%9{&2%@3 133 18. A
met hod for treatip recept or - nedi_at i sease, condit’ion,

di sorder in an afl ‘Phl%?q‘j)ﬁﬂgylﬁgj)’)r%éluﬁ%ﬁ "05 SafG‘FﬁiHV@'loe?HTib zﬂblpyéﬂzdﬂ)d,m mal a
therapeutical |y of bRk Ee(RERURS-b8h2 o) B ke arhaISBHR [P D ikt 2

R2b RRa Ra 1b R R
6'-(indan-(1S)-yloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;

15 6'-(3-methy-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl;
6'-(8-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-3'-ylamine;
6'-(2-chioro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl;
6'-[2-(3-chloro-phenyl)-ethoxy]-3,4,5,6-tetrahydro-2H- [1,2'lbipyraziny!;
6'-(2-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;

20 6'-(3,4-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
(8-fluoro-benzyl)-(3,4,5,8-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;
(8-chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;
(8,5-diflucro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;

25 3-[(3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl-6"-ylamino)-methyl]-benzonitrile:
(2,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine:
(3,5-dichloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;
(3-chloro-benzyl)-(2-methyl-3,4,5,6-tetrahydro-2H-[ 1,2 Jbipyrazinyl-6'-yl)-

amine; '

30 (3-fluoro-benzyl)-(2-methyl-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl-6'-yl)-

amine;



n RRc R4/\NW\ ie RRb RR1d (IB) 5 wherein Yis N, X and Z are each

I ndependently CR where R for each occurrence is hydrogen, hal ogen,

(Cl- 4) alwglog/oemsbho, or (Cl-C4)al kyl ami no; Wis oxy, thiopPCanBerx2293

(G -CA)al kyl am no, or acetylam no; 10 Ria, Rlb, Rlc, Rid and Rle are each

I ndependent |y hydrogen, hal ogen, nitro, cyano, am no, (Cl-C4)alkyl am no,
(Cl1-C4)al kyl, hal o-substituted (Cl-C4)al kyl, (Cl- C4)al koxy,

hal o- substituted (G -C4)al koxy, -C(O N34, Rla and Rlb taken together form
a five- or six-nenbered, aromatic or partially or fully saturated fused
ring, or Rla taken together with R2a or R2b forns a five- or six-nenbered,

full'y saturated, (2Phlgradeanzyiing;4 iatedradyrrar2hrld . 2kipyragimypendEamipe;

hyd , (C1-C4)al ' fal t - Ve kyl ,

one. of whi ch 1 akda T behRSeRarhdle A e iRt SR TRLANERSE Y i

saturated fuasgdering; nis 0, 1, or 2; 20 Ra and R 3b are each

i nd dently h , _hal - (C-CA kyl , 1- CA)al kyl substituted

e varowy 1) 2Rkl B e i g sty
Cl-C4) al kyl, (Cin ] W (¢,110) i %agm 1-6'-vI)-

EO’ - 043 a kzl ca§ bc,)\];\;@fl bﬁll{)@{b@? giﬁt@o&%h%g%?é%%q?ég%(@wgﬁ%g% ,l cl)r6 I

(C3- 4) al keagktandBea nitrogen oxi de thereof, a prodrug of said conpound or
idnit | de; ti I t abl I f i d d,

Sai d nitrogen oxPar B bER0B0EEE IR ¢ BrbTomyaro2uh o et Ve aR0G. or o

sol vate or hydrageb@,ﬁzﬁﬁj@n?p%}acégi{%qﬁgg it [ PApPreiigs: said prodrug, or

said salt. 19. The net'hod o erei n said conpound of Fornula
(113) is sel ect 8ditrpgen pkigledhegefca psodiugred sefd Gompound or said nitrogen

6'-b enzyd OXXS’(iae;A'a%h%’rxtn%éS{i]é/aqlryoéc%g'p[ajﬁlez Islaﬁio%él%z ci:onr?{bbund, said nitrogen oxide,
or said prodrug, or a solvate or hydrate of said compound, said nitrogen oxide,

said prodrug, or said salt.

16.  The pharmaceutical composition of Claim 13 or 14 wherein said
compound of Formula (IB) is selected from the group consisting of

15 6'-benzyloxy-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-

[1,2']bipyrazinyl;
6'-(2-chioro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-

20 [1,2']bipyrazinyl;
6'-(3-fluoro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(2-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl;
6'-(3-chloro-benzyloxy)-2-ethyl-3,4,5,6-tetrahydro-2H- [1,2'bipyrazinyl;

25 6'-(2,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(2,5-dichloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyraziny;
(3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'|bipyrazinyl-6'-yl)-amine;
(8-chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyi-6'-yl)-amine;

.30 (3,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;



6' - (3-chl oro-benzyl oxy) -3, 4,5, 6-tetrahydro-2H-[ 1, 2' ] bi pyrazi nyl ;
"-(3-chl oro-benzyl oxy)-2-ethyl -3,4,5,6-tetrahydro-2H [1, 2']bi pyrazi nyl;
- (3-f | vwp®3loensasy | oxy) - 3, 4, 5, 6-tetrahydro-2H[ 1, 2' ] bi pyr €irApé2/0226 - ( 3-ch
| or o- benzyl oxy)-(2R)-nethyl -3,4,5, 6-tetrahydro-2H[1, 2']bipyrazinyl; 10
-(3-fluoro-benzyl oxy)-(2R)-net hyl -3, 4,5, 6-tetrahydro-2H[ 1, 2' ] bi pyrazi nyl
; -(3-chl oro-benzyl oxy) -3, 4,5, 6-tetrahydro-2H[1, 2' ] bi pyrazi nyl
4' - oxi de; 132
'-(2,5-dichl oro-benzyl oxy)-3, 4,5, 6- tetrahydro 2H[1,2' ] bi pyrazi nyl ;
-(2-f|uoro-benz | oxy) - 3, 56t t dro-2H-[1, 2' ] bi pyrazinyl ; _
- (3-ni tro-benzy éggf@fﬁ gl égl‘gﬁ'f’é fiedrapydior2b-| ﬂb?lb}ma@mnyf/@ yipamine;
3<3456tetraz¢rﬂpo%tsiﬂa?ob@h DDA ©
-(2,5-difluor onbenzy | oxy) 9 ﬂ)ﬂ f%trél%T ’awﬁéﬁéﬁ?w?ﬂg"ﬁ ‘f%%ﬁ)(/r} b
5 - br ono- 6' -an@nehl or o- benzyl oxy) 3 4 5 6- tetrahydro 2H [1,2 ]b| pyrazi nyl ;
6' - ( 3- br ono- benz I, 5 6tet ro 2 ] bi azi ny
S- (3, 4,5, 6- tetra# }éhﬁ-ﬁ’{%ﬁ”% ﬁot’J‘V)p ntﬁralﬁ_% é’sé hﬂwaﬁﬁé‘rﬁ%ﬁﬁie 20
- (2- mgt hy! - benaytDubibrben2yBN- H@a’ii’ét?a ererﬂé' -
-(3-chloro- benzyf oxy)-5"-fl nglr ogg % ]B%S/P&?élﬁW@ Y-
6 t et r ahydr 8cetamide' | bi pyr azi nyl ;

-Er'nzz;; 0Bl laduted, SR A B b g
- ( 3- met hyiheazy1 SxylbxP)- 3,455 8- tetrahpdiedpiq- [w'ljrbibf/?aiuhgpyr azinyl; 25

-(3-chl oro-benzyl oxy) 3,4,5,6-tetrahydro-2 I pyrazi nyI 3' -yl am ne;
- (2-chl or o- ben2y¥ &%ﬂ@lﬂe@m%ﬁrmgwgﬁm CQrTwo}depwrsam miyrbgen oxide;

E% (1 crasanaseaoong SR i Sl PRSARNIR. Bt b B SRLIGZY |
: - (3, 4- mﬂfummalmmaﬁb@rmd&té 0B sGidtsrpsurt], @at-hilrd 8n]o&ldéws§1€' ny' 30
6'-(3,5-dif|u r o- benz%‘lg%’;i%/ -3,4,5,6-tetrahydro-2H[1, 2 ?bl pyrazi nyl VO

03/ 000666 FRf‘P fUsh or 62 135 (3-fl uoro-benzyl)- (3 4,5, 6-tetrahyd
ro-2H[1, 2' ] bi pyrazinyl-6'-yl)-am ne;

(3-chl oro-benzyl)-(3,4,5,6-tetrahydro-2H1[1, 2' ] bi pyrazi nyl -6"'-yl)-am ne;

(3, 5-di f I uor o- betfzy! ) Fi@phamdoduticabtomiposifn HACRIhbiYF #7 Whsheif'sal ) - am ne

3-1(3, 4 5 SRR FRralg 1B i $pI5Gted fram thesgropp-sansistingeathy | ] - benzoni tri |

e S 6'- benz lox -3,4,5,6-tetrahydro-2
(2,5 d|f| uor o- benzy %y y 4’5 6-tetr hr%rygl-ﬂbip)ga]zbybyram nyl -6'-yl)-am ne
6'- 3 -chloro- benzyloxy) -3,4,5,6-tetrahydro-2H-[1,2'bipyraziny!;

(3.5-dichl oro- b%“(sY RorotbéhnSe) 84 BN ATt AuT1 1R bl%y?g.zzuhﬁyl 0'-yl)-amne
6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[ 1 ,2'bipyrazinyl 4'-oxide;
(3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1 ,2'Ibipyrazinyl-6'-yl)-amine;

20 6'-(3-chloro-benzyloxy)-(2 R)-methyl—3,4,5,6-tetrahydro-2H-[1 ,2'|bipyrazinyl;
6'-(3,5-diﬂuoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1 ,2'lbipyrazinyl;
6'-(2,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1 ,2'|bipyrazinyl; and
6'-(indan-(1S)-yloxy)-3,4,5,6-tetrahydro-2H-[ 1 ,2'Tbipyrazinyl;

a nitrogen oxide thereof, a prodrug of said compound or said nitrogen oxide;

25 a pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said

prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said
prodrug, or said salt.



(3-chl oro-benzyl )-(2-nmethyl -3,4,5, 6-tetrahydro-2H[1, 2' ] bi pyrazinyl-6"-yl)-
am ne;
( 3-f 1 uor owbenmgdeye ( 2- met hyl - 3, 4, 5, 6-t et rahydro-2H[ 1, 2' | bippfrABe2/02993- 6' -yl ) -
10 am ne; (2-chloro-benzyl)-(3,4,5, 6-tetrahyd
ro-2H[1, 2' ] bi pyrazinyl-6"-yl)-am ne;
(2-chl oro-6-fl uoro-benzyl)- (3, 4,5, 6-tetim3dghydro-2H1[1, 2']bi pyrazinyl-6"-yl)-
am ne;
(2, 3-di fluoro-benzyl)-(3,4,5,6-tetrahydro-2H[1, 2'] bi pyrazinyl -6'-yl)-am ne
; 15 . . . -
N- ( 3- chl or o- benzy!5 - N4 816184 dor e atind 3 Pl bprqcePer BefiAtad dignese: congition,
acet am de; or disorder in an animal compnsm? the step of admmlsterln to said animal a
- (3-chl oro-benzyl sul fanyl)-3 et rahydro-2 I_gj)yr azinyl; and
6 - benzyl su|ﬂﬂgr@pleuscall%eféethsramgmtcpfza{cprmpguqlcd)pbifosmulwwf (IBa nitrogen
oxi de thereof, a prodrug of said CONRo und or_said ni t,0gen oxi de; a 20
phar maceut i cal | y acceptabl g salt o /saFP carRoum’® SAid r’}gbrogen oxi de, or
said prodrug, or a sol vatR\or hyy@t f saj¥ ai d nitrogen
oxi de, said prodrug, or sai EE?&\RF 21
conpound of Forunula (113) | ec ‘ g
6 - benzyl oxy- 3, 4, 5, 6- tetrgwdr J2H[ 1, 2' ] bi pyra2|n
- (3-chl oro- benzyl oxy)Fé gt r ahydr o- 2H—[Ek
6 -(3-chl oro- benzyl oxy) (2 R) rreﬁhyl 3,4,5, 6-tetrahydr-
[1,2']bipyrazinyl; -(2-ch to ro-be nzyI xy)-(2 Ry -methyl -3, 4, 5,
6-tetrahyd ro-2 H [1 2' ] bi pyrazinyl ; '5’8/ 000666 PCT/|1B02/ 02293 136
6

r&_s{jcsti ng of 25

razinyl ;

f Euor greesiay! oxy) - (2R) met hyl - 3, 4,5, 6-tetrahydro-2H[1, 2'] bi pyrazi nyl
-(2-fluoro-benzyl oxy)-3,4,5,6-tetrahydro-2H[1, 2'] bi pyrazinyl ;
f 1 uor o- benXyibdky) - 3, 4 5 6 t et rahydr o- 2H-[1 2' ] bi pyrazi nyI

t
3-
3-
2. 5 i T1 uor XU AR R8Iy Sy dF BorA Fer oasbppghaGR e, |
:2),,5 di chy@iogeRena aﬁygc?»c@aﬁ« érﬁ%babb’g!‘r, Ify;lar%lricp' pyrazi nyl ;

5-di f | uor o- benzy 6-tetrah Bi pyrazi nyl ;
W is oxy, thio, amino, (C+- C4)alkylammo or acetylamino;

2
e
- (
6' -
6" - (
6" - (
6" - (
6 - (
6" - (

10 R'™, R'™, R, R" and R'® are each independently hydrogen, halogen, nitro
cyano, amino, (C1-Cs)alkylamino, (C1-Cs)alkyl, halo-substituted (C+-Cg)alkyl, (C+-
Cy)alkoxy, halo-substituted (C1-Cy)alkoxy, -C(O)NH,, R™ and R taken together
form a five- or six-membered, aromatic or partially or fully saturated fused ring, or

?

R™ taken together with R? or R® forms a five- or six-membered, fully saturated,
15 fused ring;

R* and R* are each independently hydrogen, (C+-Ca)alkyl, partially or
fully saturated (Cs-Cg)cycloalkyl, or one of which taken together with R'@ forms a
five- or six-membered, fully saturated fused ring;

nisO0, 1, or2;

20 R* and R® are each independently hydrogen, halogen, (Ci-Ca)alkyl, (C:-
Ca)alkyl substituted with hydroxy, fluoro, or (C1-Cg)alkoxy; ,

R* is hydrogen, hydroxy, (C-Cs)alkyl, (C1-Ca)alkyl substituted with
hydroxy or cyano, (C4-Cs)alkylcarbonyl, (C-Ca)alkoxy, (C4-Cy)alkoxy-carbonyl, or
(Cs-Cy)alkenyl;

25 a nitrogen oxide thereof, a prodrug of said compound or said nitrogen

oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,



(3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H[1, 2' ] bi pyrazinyl -6'-yl)-am ne;
(3-chl oro-benzyl)-(3,4,5,6-tetrahydro-2H[1, 2' ] bi pyrazinyl-6"'-yl)-am ne; 10
(3, 5-di f I worentseezyl ) - (3, 4,5, 6-tetrahydro-2H[ 1, 2' ] bi pyr aPCmyBe232298 ) - am ne

’(3, 5-di chl oro-benzyl )-(3,4,5,6-tetrahydro-2H-[1, 2'] bi pyrazinyl -6'-yi)-am ne

’(2-chl or o- 6-fl uoro-benzyl)-(3, 4,5, 6-117“[& rahydro-2H-[ 1, 2' ] bi pyrazinyl -6'-yl) -
am ne; 6'-(3-chloro-benzyl oxy)-3,4,5,6-tetrahydro-2H1[1, 2']bipyrazi nyl

4' - oxi de; Eg%ig r?dwq 91 7 ohyatp gr h%j)r/%fp ff,grc{ GorPPHNT $3I9 NP9 OXIFF.

N- ( 3- chl or o-

acet ar ni de; said prodrug, or said salt.
-(3-chl oro- benzyl sul fanyl)-3, 4,5, 6-tetrahydro-2H-[1, 2'] bi pyrazinyl; and
6'- (indan-(1 S)-yloxy)-3,4,5,6-tetrahydro-2H[1, 2" ] bi pyrazinyl; a nitrogen

oxi de ther eof . a1gr odiyg ol seldl IRRPIEIhAESELE BHMRRFNAX e B0 (8

phar maceut i cal | y acceptable salt sard conmpoun rogen OXI
sai d prodrsajected feorsdhaf@rmmcorhmslmmg ef of sai d conpound, said nitrogen

g)(;irrgg;m I'o?' ror narse iy 545 Sdrkanadionto Eﬁ@*ﬁg?a;ffpw?oﬁ;f“ Sting of 28 ¢
6' 3,
(5 b o b bergyLany 5 M@"&ﬁgﬁh@;‘f RGP 2 lbipyrazinyl
{E e o e b s e soh ame
1SI3ugr o- benzyl Y%gf?ﬁgﬁe@zﬁgw éﬁ%ﬁ%¥é}@q’[yf %‘E]lhﬁp%m%ﬂypylﬁy yl)-am ne;

(3
30 6'-(3-chloro- benz loxy)-(2R)-methyl-3, 4 5,6- tetrah dro- 2H 1,2'bi
6' - (3-chl oro- benzy(l oxy) - Y %I) ) %/ etrahy d H 3 I]oglrapz;/r} :!12| nyl

V\D 03/900666 H=(BiflBORI- bggmoxw)f{ZR methyl 3 4 5 6 tetrahydro 2H [1 2]b|pyrazmyl

E‘Z’ S 11 wor & DR B cvE ok b B RAHE SHE BinrBVEEiaRee: ang
-(indan-(1 S) -WJ(ESYdlcﬁofb EGﬁZ)II@Ey)QiW,Q @t&ﬂéh&éiro’-zi-lb[ﬂmb irdhy|; & ni trogen

OXIde thereof, a prodrug of said npound or Said nltrogen OXIde

phar maceut i cal [ ' é%‘é'é@f%%@@z)é@% 304 5§ai9@f3@&ﬁ’f§baﬁc{1 Zlainyradinylogen oxi de or

oo e, R, BRI YA By R B OPR A S 167050, o

21 wher ggn sai d 35(34,8,8-wteptydro-2H-[1,2'bipyrazinyl-6'-yloxymethyl)- benzonitrile;
6'-(2,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
5'-bromo-6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H- [1,2'bipyrazinyl;
6'-(3-bromo-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
3-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yloxymethyl)-phenylamine;

20 6'-(2-methyl-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3-chloro-benzyloxy)-5'-fluoro-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl;
5'-chloro-6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H- [1,2']bipyrazinyl;
6'-(indan-(1S)-yloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3-methy-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;

25 6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'|bipyrazinyl-3'-ylamine;
6'-(2-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyraziny!;
6'-[2-(3-chloro-phenyl)-ethoxy]-3,4,5,6-tetrahydro-2H- [1,2']bipyrazinyl;
6'-(2-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-[1,2'bipyraziny!;
6'-(3,4-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyraziny!;

30 6'-(3,5-difluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[ 1 ,2'lbipyrazinyl;



medi at ed di sease, condition or disorder is a 5-HT2c receptor-nedi ated

di sease, 1 0 condition or disorder. 23. The nmethod of Caim 18, 19, 20, or
21 wher eiwoOgaloebebe HT2 recept or- nedi at ed di sease, conditi ®aT/IBO2/@e%or der i s
selected fromthe group consisting of weight |oss, obesity, bulima,
prenmenstrual syndrone or |ate |luteal phase syndrone, depression, atypica
depression, bipolar disorders, psychoses, 15 schi zophrenia, m graine,

al coholism tobacco abuse, panic disorggr, anxiety, post-traumatic
syndronme, nenory |oss, denentia of aging, social phobia, attention deficit

hyperactivity disgrder, disruptive behaviaor disorders, inpulse control
di sorders, border(g fﬂ@rﬁﬂ%ﬁ 13t4y5@rf§éfr35¥¢r° 855@3%]%@6%% s)('hé"t!ﬂ%order

chronic fati gue s(ﬁfﬂﬂ&r%e gyé;{é{w f2|H1[ Igﬁagr&?ﬁy glg_séﬁngctl on

in 20 fermal es, anorexia ner s i sor i zureé
di sorders, epil eéas‘aydlﬂaurtq lsemzysk)p(ﬁnfaﬁ Getatrhydjas2 ;| 1®]bweamthylt8‘wl)ezenmal

i abetos 1 nsi p et da b ppBN 4R by Ay h e B tyHanERg Teke:
preventing a 5- HT2 s@RaBicherBl)-& 2%, BRetfhHRASDH- gpégbngyfahn#\gfe gl )SRhfRE 10

an ani mal conprising the step of adm nisterling

t herapeutical |y €3.6edehipeo- /bﬁbwﬁ (#5610t a?rh/mhi@-QH a2 Tipyrpoisiy/k-6'o)- artnrineCl aim
G ai'm 24 wher ef n (SR IPSTRFY) 08 LRk B ek G BUATRIre A, SRz oo o

di sorder i samife;HT2Cc receptor- rredl ated di sease, condition or disorder. 26.
The nmethod of Claim24 wherein said 5-HT2 receptor-nediated 5 disease,
condi tion, or di §flHaro- b@n@@r&m@mwwﬁn@tr@hwd@ 23 i2gbipysaziny vetyHht

| oss, obegi Lyndul ima, premenstrual syndrome or |ate luteal phase
syndrone epré55|on atypi cal depression, bipolar disorders, psychoses,

schi zophr eni a, (ﬁ-ghmrmﬁnaywm % metrtanm@cm—iqb@]mpymﬂnﬂ @Ilﬁ)oaﬂﬁfe

anxiety, post-traumatic _syndrone, nenor denentia of agin soci al
phobi a, attentio GBLPf%ﬁtf'UP@OWﬁéYQrﬁ tha, gﬁetﬂ@@ﬁfﬁéw 1R iﬁlmﬂﬁzwl-geﬁhw or
di sorders, ém.se control disorders, Dborderline personality disorder,
obsessi ve conpul’si ve di sorder, chronic fatigue syndrone, sexual

dysfunction in nideslflimeabehzyy$s 4G 6iteratiydrb-@rk| €2 bipyrazewi-8'-yl)-amine;
15 N-(8-chloro-benzyl)-N-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-
acetamide; Q
6'-(8-chloro-benzylsulfanyl)-3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl; and
6'-benzylsulfanyl-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
a nitrogen oxide thereof, a prodrug of said compound or said nitrogen oxide; a
20 pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said
prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said
prodrug, or said salt.

20.  The method of Claim 18 wherein said compound of Forumula (IB) is
selected from the group consisting of
o5 6'-benzyloxy-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl;
6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'|bipyrazinyl;
6'-(3-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-
[1,2']bipyrazinyl;
6'-(2-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro-2H-
[1,2'Tbipyrazinyt;



nervosa, disorders of sleep, autism seizure disorders, epilepsy, nmutism
spinal cord injury, damage of the central nervous system cardi ovascul ar
di sor der swol3/0¢msé r oi nt esti nal di sorders, diabetes insipida3/IBext293ype ||
di abetes. 27. A nethod for treating or preventing a 5-HT2 receptor-nedi ated
di sease, condition, or disorder conprising admnistering to an animal in
need of such treatnment a) a therapeutically effective anmount of a conpound
of Formula (IB) R R3a X- z R2b RZzaiBka 1!l 1 b 20 NNWn Rl R4~ NR b
Rre R1 d (I B) wherein Yis N X and Z are each independently CR where

R for each occurrence is hydrogen, hal ogen, (Cl-C4)al kyl, am no, or
(C1- C4) al kyl ami no®' Wa‘lgevcebeméoweﬁaammé@ﬂ 5,63etrahydroozki:[1 iHbinyrazinylo,

C -C4)al kyl t d Ri h
ndependent |y hyaPonBORRARIOR .6 RS2 L2 Byl ¥y Pamt o,
gg ocgﬁgls:(?/lt ut le 66@23?13%@1&9&54% wghﬂgm 2 m%br?’z{"o' ether 5 form
a five- or six-ne @’@’Eﬂor%PéﬁﬁY'PéYOg eﬁ?a)ﬂﬁ ‘él5l,§rtQ$FaI'TYl§1IT<I>WﬁHse{ﬂLﬂ btm/(ﬂallméléd

i ng, Ri a tak menber ed,
;:Jlnlgy g;t urafleda gn r| ng,%ﬁ&glﬁﬁﬁs%%@ga@ggﬁ) ?ﬁo[epée’@d%??hmydrogen
(Ci -C4)al kyl , parﬁl-(ﬂ 5-3d|cmiorof-lnért3ylcsq®w@,Seﬁite(t@ry@ﬁd-ﬂ‘ﬁlwa’ﬂtbwyrazml one of

whi ch taken toget nenbered, full
sat ur at ed fuseg rg @g\n ﬁilfﬂgor@%epzy@p(y)zB 4,8,6-tetrahygro-2H 12]b|pyrazmyl Y

(8-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;
(8-chloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;
10 (8,5-difluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl-6'-yl)-amine;
(8,5-dichloro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-amine;
(2-chloro-6-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl-6'-yl)-
amine;

6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'|bipyrazinyl 4'-oxide;

15 N-(3-chloro-benzyl)-N-(3,4,5,6-tetrahydro-2H-[1,2'bipyrazinyl-6'-yi)-

acetamide;

6'-(3-chloro-benzylsulfanyl)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl; and 6'-
(indan-(1S5)-yloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyi;

a nitrogen oxide thereof, a prodrug of said compound cr said nitrogen oxide;

20 a pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said

prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said

prodrug, or said salt.

21. The method of Claim 18 wherein said compound of Formula (IB) is
selected from the group consisting of
25 6'-benzyloxy-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl,
6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'bipyraziny!;
6'-(3-fluoro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2']bipyrazinyl;
6'-(3-chloro-benzyloxy)-3,4,5,6-tetrahydro-2H-[1,2'|bipyraziny! 4'-oxide:
(3-fluoro-benzyl)-(3,4,5,6-tetrahydro-2H-[1,2'Ibipyrazinyl-6'-yl)-amine;
30 6'—(3-chloro-benzyloxy)-(2R)-methyl-3,4,5,6-tetrahydro—2H—[ 1,2 bipyrazinyl;



Ria and R 3b are each i ndependently hydrogen, hal ogen, (C -C4)alkyl, (G -
4) al kyl substituted with hydroxy, fluoro, or (G -C4)al koxy; R4 is

hydr ogen,wbydioaeye (Ci - C4)al kyl, (G -C4)al kyl substitut edP@rtino2@298ydr oxy
or cyano, (G -C4)alkylcarbonyl, (G -C4)al koxy, (G -C4)al koxy-carbonyl, or
(C3-CA4)al kenyl; a nitrogen oxide thereof, a prodrug of said conpound or
said nitrogen oxide; a pharmaceutically acceptable salt of said conpound,
said nitrogen oxide, or said prodrug, 7 a solvate or hydrate of said
conpound, said nitrogen oxide, said 20 prodrug, or said salt; and b) a
therapeutically effective anount of at |east one additional pharnaceuti cal

agent sel ected f Pof-bHdlugrebsnedryy)ss Aiybdetralyv eI W IPipyragEngl t or, an

MCR-4 agoni st, asCeK=A: li D N akerqd sy bi .

Symat hom met | o Soent ORepd Ehrd SRR AR RG IR SR P alhu o o
agoni st, a nel anéeftaars{iInylaky)rRi4/5os-tatrehydes-2pit[dr2 hipragnyla cannabi noid 1
recept or antagonist, a nel 8ni n concentrating hornone antagonjst, leptin, a

| eptin anal og, aalr\étfﬁgerp 2 _%ﬂi‘?fﬁo Goostug cy ST SAMPOHRAE £ AIGRItrogen oyliee
i nhibiter, aanRRRRES R:aﬁ?‘é@béﬁtab% mr;é%ﬁ?@&bﬂﬁbﬁ/n&@ﬁ@ﬂ # n cﬁ(icéé]ﬂr%?dmt' ¢

agent, “~dehydroepl androsterone or an anal og thereof, a g cocort1’coi

recept or 30pmgng,sir cosoleaieaydnyidsate odisainh @mpouret; spicnitragen gaities saida
urocortin bij n((jji n r ot ei A ant agoni st, a glucagon-1|i ke peptide-1 receptor
agoni st, a &9 i”éﬁg;f’?r?@l?f%ﬂophi c WD 03/ 000666 PCT/|B02/ 02293 140 factor, an
AGRP, a ghrelin receptor antagonist, a histamne 3 receptor antagonist or
reverse agoni st, and a neuronedin U receptor agonist. 28. The nethod of

Cl ai m 27 wher ei n22ai dTeemribad b Clasr 48] 39,(2B)or 24 wheneingaid kiTdaectptoeof

a prodrug of._sal n .. S Al i trogen j-de: a harmaceutical ly
accept abl e @gﬁfat%q 8%%%%%%@%3‘2@‘)99&0@?{9? vao%ﬁﬁbfﬁ%@?o émegé%?%gdtﬁe%?ug, or
a sol valiﬁz aforfrlittbradediebrderl d conpound, said nitrogen oxide, said prodrug,
or said salt, and said at |east one additional pharmaceutical agent is

adm ni stered simultaneously. 29. The nmethod of O aim 27 wherein said _

Compound or col ¢ D mnodlr SAREIET O Br AT SuPRHT: tellprde ¢

sai d conpounddiated diseabe ogattiion, &2 disurdesistelected from the group consisting of
weight loss, obesity, bulimia, premenstrual syndrome or late luteal phase
syndrome, depression, atypical depression, bipolar disorders, psychoses,

15 schizophrenia, migraine, alcoholism, tobacco abuse, panic disorder, anxiety,
post-traumatic syndrome, memory loss, dementia of aging, social phobia,
attention deficit hyperactivity disorder, disruptive behavior disorders, impulse
control disorders, borderline personality disorder, obsessive compulsive disorder,
chronic fatigue syndrome, sexual dysfunction in males, sexual dysfunction in

20 females, anorexia nervosa, disorders of sleep, autism, seizure disorders,
epilepsy, mutism, spinal cord injury, damage of the central nervous system,
cardiovascular disorders, gastrointestina! disorders, diabetes insipidus, and type

Il diabetes.

24. A method for treating or preventing a 5-HT, receptor-mediated
25 disease, condition, or disorder in an animal comprising the step of administering
to said animal a therapeutically effective amount of a pharmaceutical composition
of Claim 9, 10, 11, 12 or 13.



prodrug, or a solvate or hydrate of said conpound, said nitrogen oxide,
said prodrug, or said salt, and said at |east one additional

phar macewpDaalomgent is adm nistered sequentially. 15 30PCThBO2@R980d oOf
Claim 27 wherein said conmpound of Formula (IB), a nitrogen oxide thereof,
a prodrug of said conmpound or said nitrogen oxide; a pharnmaceutically
acceptabl e salt of said conpound, sai d3réitrogen oxi de, or said prodrug, or
a solvate or hydrate of said compound, 'Sai d nitrogen oxide, said prodrug,
or said salt, and said at |east one additional pharmaceutical agent is 20

Compound of For fita (I8 MORIGH of sk B BeTemsrihH ePaainneniaes! d
conmpound or diiade, BoAdINEE Br Aidof®sr i3 W?@d&dt@ﬂiﬂeﬂnﬁé@%éﬁ%’eecéﬁaﬁloﬂ

sai d compound, sai d nitrogen oxide, or sai d prodrug, or a solvate or
hydr at e of §§Kﬁd@bnpound said nitrogen oxide, said prodrug, or said salt,
said at | east one additional 25 pharmaceutical agent, and a
pharmaceutically acceptabl e excipient, diluent, <carrier or a mxture

thereof. WO 03/ 006666 TREThEMBRY 1229 2h4tharbin Ik SRt Q8 ptolhfddiated

wherein said conpound of Formula (1B), a nitrogen oxide thereof, a prodrug
of said %onﬁ’ééﬁa rongifion, firdispyeer isaedescted frosh thergrsin cangistingefospighbl e

I f I
o hyarat o poameptyt buitid) B fllalidion oty BRaET sy Blirdtes cur o
salt, and s@emfeamoheas'tplccmeeprwsmd:ma»laladjlsammé p@oh@@b@lﬁrﬁiﬂreﬁ@ t wo

separ at e phar naceut sitions conprising (i) a first conposition
conpri si ng 4’ an@oﬁ‘}ﬁﬁﬁ& ﬁﬁl@“@?Bﬁ’a”‘é %Qr QGQ@WV&OQH&%MIC a

d f t
Becept abl ¢ AT OmBe TREHOR B0 S o b o Sede R MBI AT Y g, o

a sol vai® owypeyactivity disorslat oﬂn&ﬂpﬁwbehavior slmodderst moeiBe evnttel digerders,
prodrug, or_s euti.call é]PﬂJ ccept abl e exci pient,

di | uent, orb%gﬁaﬁn@rperﬁﬂ'&&qy %)S%é éfg%@ﬁa%mrﬁe e Hisepiers chgnia atigugt
| east one HPFBRE USSR Qﬁﬁkné‘rﬁ‘% E@é‘n%rs@ﬁgﬁfwﬁﬁﬁéﬁbrﬂﬁcfgﬂfaea neanor§x1a

exci pi ent, diluent, or ca rier. t ho I ncreasl ng
content in W@Qﬁ slisordaraef slgep, caimsm saa@remhsmdeps ebilapsy, mhetistnj sginab sai d

edi bl e ani rE%lrd %ju@a@a?ﬁgge oP t?\eecaesﬂt%? nervous sys?em card%a%ggla?t:hslzo%gursl a (1B

15 gastrointestinal disorders, diabetes insipidus, and type Il diabetes.

27. A method for treating or preventing a 5-HT, receptor-mediated
disease, condition, or disorder comprising administering to an animal in need
of such treatment

a) a therapeutically effective amount of a compound of Formula (IB)

X /Y\\ R® R® R'a

Raa A
20 P&
N W n
N\){ R1c
4
R 3b R'®

R R1d
(B)

R1b

A

wherein

Yis N;

X and Z are each independently CR, where R for each occurrence is
hydrogen, halogen, (C1-Ca)alkyl, amino, or (Cs-Cy)alkylamino;



3a X'Yz R2b Rea Rla Ib RR NNn Rc RNRe R3bRLd(IB) whereinYis
N, 20 X and Z are each independently CR, where R for each occurrence is
hydr ogen,wbhaBogesne (Cl-C4)al kyl, am no, or (Cl-C4)al kyl amPe®/IB¥/(22930XY,

thi o, am no, (Cl-C4)alkylamno, or acetylamno; Ria, RRb RlLo Rd and W are
each independently hydrogen, hal ogen, nitro, cyano, am no,

(C1-A4)al kylam no, (G -C4)al kyl, hal o-substituted (Cl-C4)al kyl, (C1-

C4) al koxy, hal o-substituted (Cl-C4)al kagg, -C(ONH2, Ria and R b taken

t oget her WO 03/ 000666 PCT/I1B02/02293 142 forma five- or six-nmenbered,

M OhR 22 or Rob RoeSatityahing - Eatgirie. e amittat ea - fused |
ring; Rea and RZH:{W geagh chmenﬁ%ﬁeléadwﬁagg@rﬁuedwlm%gerﬁ ﬁétdé@nahhad 5

partially or fully saturated - %cloal kyl, or ohe of "which

t oget her wi tdyanRiamins, ré@r&d@%anmo {Cx-Gmallsgr balo- SHMSIISUT%@(Q'(-@&MKW L(§‘ed

(1o al ky oS RoP- AUl deliof. M?é)ﬁﬁaﬁﬁf“eﬁi%r%%%ﬁ%gether

(Cl1- C4) gl kOXgrm h(ﬁvB4 or swhymdhﬂ%@d émdmizs)or pe@ial r&hlllsyéatu(aft‘éd fbedl find, o

substi t ut ed oxy ar cyano,,(Cl-C4)al kyl carbon Cl- C4) al koxy,
(Cl- C4) al kol @P hQSrW'*rB% z§’|fR(cm§ﬁflV§ Ar sxggeni >E@?kﬁ}f.gieful!yrﬁeattaltsarted,a

prodrug of 5% ? ound or sald nitrogen oxide; a pharmaceutically
acceptabl e salt of”’said conpound, said nitrogen oxide, 15 or said prodrug,

or a solvate or Wﬂm@eR%Pfareaaathaodppemdbnﬂymyﬁmgém q@mgall@l?parﬁ@lyﬂbr
prodrug, or ean meat ‘content in an

, | t i ncreasin
edi bl e ani mi 'ﬁ’ %ﬁ%}t?g K&rg qe%r‘%aglﬁﬂ of" ARPhW: %ﬂf@ntﬂag%f&?awet&% dOHR$ Ral a
| ean neay i KReEESSEIRIMembered, fully saturated fused ring;

nis0,1,or2;

R%* and R® are each independently hydrogen, halogen, (C1-Cg)alkyl, (C+-
Cas)alkyl substituted with hydroxy, fluoro, or (C4-C4)alkoxy;

R* is hydrogen, hydroxy, (C1-Cy)alkyl, (C1-Cy)alkyl substituted with

15 hydroxy or cyano, (C4-Cy)alkylcarbonyl, (C-Cs)alkoxy, (C1-C4)alkoxy-carbonyl, or

(Cs-Cy)alkenyl;

a nitrogen oxide thereof, a prodrug of said compound or said nitrogen oxide;
a pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said
prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said

20 prodrug, or said salt; and

b) a therapeutically effective amount of at least one additional
pharmaceutical agent selected from the group consisting of an apo-B/MTP
inhibitor, an MCR-4 agonist, a CCK-A agonist, a monoamine reuptake inhibitor,
a sympathomimetic agent, a Bz adrenergic receptor agonist, a dopamine

25 agonist, a melanocyte-stimulating hormone receptor analog, a cannabinoid 1
receptor antagonist, a melanin concentrating hormone antagonist, leptin, a
leptin analog, a leptin receptor agonist, a galanin antagonist, a lipase inhibitor,
a bombesin agonist, a Neuropeptide-Y antagonist, a thyromimetic agent,
dehydroepiandrosterone or an analog thereof, a glucocorticoid receptor
30 agonist or antagonist, an orexin receptor antagonist, a urocortin binding protein

antagonist, a glucagon-like peptide-1 receptor agonist, a ciliary neurotrophic



amount of a pharmaceutical conposition of Caim9. 20 34. A conpound of
For mul a (IC)pX 'Y~z R2b Rea R3a N~ N-WQ R4,-N R b (1C) WO 03/000666
PCT/ | BO2/WR2980068613 wherein Y is N, X and Z are each i ndependexikss CR,
where R for each occurrence is hydrogen, hal ogen, (Cl-C4)alkyl, amno, or
(C1l-CA)al kyl amino; 5 Wis oxy, thio, amno, (Cl-C4)alkylamno, or
acetylamno; Qis a heteroaryl group selected fromthe group consisting of
pyridir.-2-yl, pyridin-3-yl, furan-3-yl40 furan-2-yl, thiophen-2-yl,
t hi ophen-3-yl, thiazol-2-yl, pyrrol- 2-yl, pylrrol [:13-y|01" uPyLagol l—3-y| ,

ui nol i n-2- UL Nl A B33 Y. | enz -2-yl,
(t:])e nzof ur an- %ﬁaﬂd} TLUE %b%ﬁ Do L#”é%'i’i?e#,p@e%{ﬁégﬂ'i}{?c?b ﬁews%’?/'ﬂe Cﬁl@cep}/or
benzot hi opheantagghist bnenlerge whonist deld 8nigliroratin deespioPaybnisoxazol - 2-yl

i soxazol -3- yl, 1,2, 4-oxadiazol -3-yl, 1,2,4-oxadiazol-5-yl;
1, 3, 4- oxadi azol - 2-yi, 1,3, 4-oxadi azol- 5-yl, 1,2,4-triazol-3-yl,

1, 2, 3-thi adi azol -4k yl , In@eN PRVA 1Pl adi -2-
I3 2 thi adi azol -2y | e bR EIaaRe7 dmerein st @Bt’ﬁ’é’ﬁgg%?’lﬁé@éﬂ’%h%a
group i s optiroger byideuthstadfua edodmugtof cas cchDEUolae of gt nmgt@h Dxide; a
I ndependent |y selected from1 al o Cl-C4)al kyl , cyano, nitro, am no,
(Cl- I004) ap ky|pik%r'ﬁ‘8?eﬁﬁci'&1@%$?gﬁ9?§/8§9 ;0(f Raid %&mpwyaﬁ%d sHraganRIsgR RISty y
hydr ogen,  { Blo@iiabkelsolie AT LakbXr Gaid é%bxﬁﬁ@}éﬁ{i&%ﬂﬁgﬁ%@%%@boa' kyl
R3a and R 3b are each independéntly hydrogen, hal'ogen, -t)a 1Y , or
( C1- C4) al kylPreditigk Pt gaigldsali, endreadt eklpast b:]ﬁrafidltmga( phar?ﬂ%@éd_{?ﬁya @g 'Riy' z r
hydr ogen, h ) = al kyl , (Cl-C4)al kyl substituted w ydr o
czanofJ (C1- @@ﬁ%ﬁrégwb?ne‘%’ﬁYM) al koxy, (Cl-C4)al koxy-carbonyl, or
(C3-C4)al kenyl; a nitrogen oxide thereof, a prodrug of said conpound or
sai d nitrogen oxide; ) ) )
29.  The method of Claim 27 wherein said compound of Formula (IB), a
10  hitrogen oxide thereof, a prodrug of said compound or said nitrogen oxide; a
pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said
prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said
prodrug, or said salt, and said at least one additional pharmaceutical agent is
administered sequentially.

15 30.  The method of Claim 27 wherein said compound of Formula (IB), a
nitrogen oxide thereof, a prodrug of said compound or said nitrogen oxide; a
pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said
prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said
prodrug, or said salt, and said at least one additional pharmaceutical agent is

20 administered as a single pharmaceutical composition comprising said compound
of Formula (IB), a nitrogen oxide thereof, a prodrug of said compound or said
nitrogen oxide; a pharmaceutically acceptable salt of said compound, said
nitrogen oxide, or said prodrug, or a solvate or hydrate of said compound, said
nitrogen oxide, said prodrug, or said salt, said at least one additional

25 pharmaceutical agent, and a pharmaceutically acceptable excipient, diluent,
carrier or a mixture thereof.



a pharmaceutically acceptable salt of said conpound, said nitrogen oxide,
or said 25 prodrug, or a solvate or hydrate of said conpound, said

ni t rogen wwiodegoss@i d prodrug, or said salt. 35. The conpecmdBaf02&¥3ai m 34
sel ected fromthe group consisting of

6' - (pyridin=3-yl net hoxy) -3, 4,5, 6-tetrahydro-2H[ 1, 2'] bi pyrazi nyl;

2- et hyl -6' - (pyridi n-3-yl net hoxy) - 3, 4, 5, S-tet rahydro-2H [1,2']bipyrazinyl;
30 6' -(thiophen-3-yl met hoxy) -3, 4,5, 6-t et ahydro-2H[ 1, 2' ] bi pyrazi nyl; WO
03/ 000666 PCT/1B02/02293 144 6'-(

[

, 2, 3] thiadiazol -4-yl hoxy) -3, 4, - tg,ﬁ%} = Pl I i
6' -(]6-fl uor o- pyr ynng%ﬁlrﬂé%]ﬁgx(é)éa%bg - éﬁ gﬂéﬁ%ﬁ%@b@?@dgxg@i ﬁyl ;
[Zi m;t ]h%! -6’ ni&v@g@?ﬂtd%i’dée Markdi, a-prodtupdieads compbundéor seid aftyaten- @title; a

: i pyrazinyl ; , - : .
6" ( 6 met hy PhpyPacaviically reemaRlp) Sait of 304 CORPONRGSBIZIOgan SXifg: By SAR ny -
and . . . . .
6' - (6-chl OrBF_OF%Wg,OCI’ 2 EOV?WE?%@dJ?tGSOES%d é:_o {n &orugﬁy ?'(gj-nZItl-rI???Lr,] g'xﬁdgi’ Sglrdazi nyl ;
a nitrogen piidigg!dresaaobaltpamdt ediduy ledstomiedparmpnentical agaitds admimgtened
oxi de; a pharmaceutically acceptable salt of said conéjggngi, tsai d ni.ttrogen
oxi de, 10 ofS d4P §epRIAIP PHamHACIULGH! GaFPOSHIORS SORRIISHIY dLhAJTNHANRMRIICR ai d

ni trogen oxj oAl FRARin .a B Bdwthdrest, brsetiiupoPr
preventing %&gppﬁ@@r%é@é%?@{ﬁégg ?gt ed @ﬁgg&sa&@rggﬁgi tion, (gr di spgr@deL{w_ion an
ani mal conpsaigicognpdindsorgaidhitaayemoxiter & pharmaceutiaally gicaaptalle salt of said

t herapeutically effective amount. of a c ound of i I gen
oxi de ther_e%‘?r,n\p/au q,oiﬂjgl@ﬁmg%?)adgomﬁﬁp%&ugapaagpﬁ}.rag%g)ﬁhxgﬁai%;OPgéf’do

phar maceit | gahbyuRg el aRtycrblidef sadipfodaaPerssid sl endid piegatacetioslly or
said prodrug, or a solvate or hydrate of sald conpound, said nitrogen

oxi de, sai dacqapiablegxcipiertaiiuenti or caTier; AN (i araaeont COMmPoRitEy oprapEFiNgsai d

5- HT2 - medi d 20 di L ' . ' - HT2
Cecept or - net AL cBR A AT T ALt 2hp &op SIS o i
36 wherein @@iﬁeﬁtldﬂgeﬁ@@@@hmgmedi ated disease, condition, or disorder is

sel ected fromthe group consisting of weight |oss, obesity, bulima,
premenstrual syndrome or |ate |uteal phase syndrone,

32. A method of increasing lean meat content in an edible animal
15 comprising the step of administering to said edible animal a lean meat increasing

amount of a compound of Formula (IB)

~
’><\N N
N
N
RBb
(iB)
wherein
Yis N;
20 X and Z are each independently CR, where R for each occurrence is

hydrogen, halogen, (C1-Cy)alkyl, amino, or (C+-Cg)alkylamino;

W is oxy, thio, amino, (C1-Cy4)alkylamino, or acetylamino;

R'® R'™ R R'and R' are each independently hydrogen, halogen, nitro,
cyano, amino, (C4-Cs)alkylamino, (C4-Cs)alkyl, halo-substituted (C4-Cs)alkyl, (C+-
Cs)alkoxy, halo-substituted (C;-Cs)alkoxy, -C(O)NH,, R' and R taken together



25 depression, atypical depression, bipolar disorders, psychoses,

schi zophrenia, mgraine, alcoholism tobacco abuse, panic disorder,

anxi ety, WwosBaomweaunmati ¢ syndrome, nenory | oss, denentia ®CTABI2AR293s0cCi al
phobi a, attention deficit hyperactivity disorder, disruptive behavior

di sorders, inpulse control disorders, WO 03/000666 PCT/|B02/ 02293 145
borderline personality disorder, obsessjve conpul sive disorder, chronic
fatigue syndrone, sexual dysfunction i #2mal es, sexual dysfunction in
femal es, anorexia nervosa, disorders of sleep, autism seizure disorders,

i | epsy, mutism. spinal d injury, d Tof th tral .
system  car SBVALVRT aF Sharagipered. asomati opPARELY on illyheleraing bisediringe oes
| nsi pi dus, @itlidencobétrdi ARAIAS or3F (dinfleh oL S HiGAbLAY, FATRRuSRe

dysfunction (FSD) conprising the step of adm nistering to need
thereof a tRSe88&ically effective anmount of a compound of Claim1l, 2, 3,

4, 5 6, 7, 8, 3420 2b i.trogen oxide. thereof, r odr f.said

conmpound or sai dﬁ_ni %nglen%i%eégﬁg'éd’ep; Qpﬁﬁ]é(g[ﬂqe&l% %Z‘gt'g;ﬂ)ajkﬂalt of

sai d conppupdrtiafiniod fullyt sa1geie @XCHEs)cyeloalid) o6 sIbEGhicPl taRef WJcthEr Mith

hydr at e of q;gg)(co ound, said nltergcagden oXi de, said prodrug, or said salt.
f

40. A netho meraebive-rRy Sxmerabered Mlilysaltiated fused BRD) conprising the
step of admi nistgrd & 2 femal e in need thereof a therapeutically

g4t

effective 15 armun?’ 1)’f a’'conpound of Formula (I1B) ~. Y~ z R2b R2a Rla 1b
R3a X R n 1/ RRE &dd R are Bath RdbpendbRily hy@@@ehn(m-bg)dmyl,&(ﬁr@4)éll@re
each i ndepencl%g. I g 3 '\£¥hﬁere 3 for each gccurrence is 0 Hhydrogen,
hal ogen, (G ’%’g Ryith BYHrRxY, Thiorpcat ExyauriKoxMi no: Wis oxy, thio, anino,
(C1- C4) gfkyl-am ng4 isomve8LY! jWABYy (Bl 0 : are each
i ndependent |y hydr Ioge)ﬁl, %?{’o?gr{?&ﬁ(t&r’?f)ﬁwl’ %’ C'})é]ik)q S%%g“&gd it

hydroxy or cyano, (Cs-Ca)alkylcarbonyl, (C1-Cg4)alkoxy, (C4-Ca)alkoxy-carbonyl, or

(Cs-Cy)alkenyl;

a nitrogen oxide thereof, a prodrug of said compound or said nitrogen
oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,

5 or said prodrug, or a solvate or hydrate of said compound, said nitrogen oxide,
said prodrug, or said salt.

33. A method of increasing lean meat content in an edible animal

comprising the step of administering to said edible animal a lean meat increasing
amount of a pharmaceutical composition of Claim 9.

20 34. A compound of Formula (IC)

RZb F{2.':1

o f‘%z
%\N/ NAW
(IC)

Q



cyano, am no, (Cl-C4)alkylam no, (Cl-C4)alkyl, hal o-substituted
(Cl-C4)alkyl, (A WD 03/000666 PCT/1B02/02293 146 C4)al koxy,

hal o- subswptoaveeq C1- C4) al koxy, -C(O NH2, Rla and Rlb takeaTiuBegER2ber form
a five- or six-nmenbered, aromatic or partially or fully saturated fused
ring, or R a taken together with Rea or R2b forns a five- or six-nmenbered,
fully saturated, fused ring; 5 Rea and R2b are each independently
hydrogen, (Cl-C4)al kyl, partially or fullly saturated (C3-C6)cycl oal kyl, or
one of which taken together with Rla forns a five- or six-nenbered, fully
saturated fusgd.fiing; nis 0, 1, or 2; R3a and R 3b are each independently
hydr ogen, hal ogen, (Cl-C4)al kyl, (Cl- 10 4)al kyl substituted w th hydroxy,
fluoro, or (Cl-C4ydd Kioxy; R4 is hydrogen, hydroxy, (Cl-C4)alkyl,

(C1-C4)al kyl substituted with hydroxy or cyano, (Cl-C4)alkylcarbonyl,

(Cl- C4) al koxy, (Clabg)apreggch denty CF{@@@)%W@@QQ ogcuirancegen oxi de

t hereof, a ;Qﬁlé i I Sal it . axi de; a

phar maceut i g{l I yé%c’g{ea[ﬁ%rﬁe(@ga@‘?glg?" ggqlga’c%n@du%g,g@!ﬁ]‘ﬁmﬁi trogen oxide, or
sai d pro@rug, or W iseixyathéo,camimpd(@i-€,4)Hlkdainihe; amzeetydamasi;d ni trogen

oxi de, said prodcéu o;; sai d salt. 4118 The nmethod of C.ajm 39 further
conprising the st &g%]he HGAMHOLUR $HECISALTIR e BEOURRANSITING Of RyfidiFe2ahent s
for treatingyhiSa- - i i of_ 1S3 _step
of adm ai st ﬁg 3.3k tden- 48 RN IRG), Bliob H’?c':?}’égh%{ehtﬁpgé yh R ?ﬁ&%@u
43. The net Rod, pYrradtS&ynogiazet-342, quieeli-8-y$ ajuinaine3-yt, isaquinalime3-yl, onal

eceptor - mba0r kB2t stan st SRneRi P e christpeRen arvn 10"
conbi natjpongehhsthiphent2y, %dl@sﬂpiﬁgigﬁg?‘ﬁ m@%%ﬁml,%ﬁﬁ%l»-z-gi?écﬁ%tz@f-@p”e

(Tostrelle), dihydrotestosterone, _ oepi andr eérone (DH
t est ost er on&l, il faadiazol-gambl . Azt-pxadiazaltieyle 813,4-O3pdiagok 2y, 3 4-oadinzvkt i on

O e AR SRS ik SIS S LAY
yl, 1,3,4-thiadiazol-5-yl, and 1,2,4-oxathiazol-3-yl, where said heteroaryl group is
optionally substituted with one to three substituents independently selected from

15 halo, (C4-Cg)alkyl, cyano, nitro, amino, (C4-Ca)alkylamino, or (C4-Cy)alkyoxy;
R* and R? are each independently hydrogen, (C-Cj)alkyl, or partially or
fully saturated (Cs-Cg)cycloalkyl;
R® and R* are each independently hydrogen, halogen, (Cs-Ca)alkyl, or
(C1-Cas)alkyl substituted with hydroxy, fluoro, or (C4-C,)alkoxy;
20 R*is hydrogen, hydroxy, (C+-Cs)alkyl, (C4-Cy)alkyl substituted with
hydroxy or cyano, (C4-Cy)alkylcarbonyl, (C4-Cg)alkoxy, (C4-Cs)alkoxy-carbonyl, or
(Cs-Cy)alkenyl;
a nitrogen oxide thereof, a prodrug of said compound or said nitrogen oxide;
a pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said
25 prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said
prodrug, or said salt.

35.  The compound of Claim 34 selected from the group consisting of

6'-(pyridin-3-ylmethoxy)-3,4,5,6-tetrahydro-2H-[1 ,2'lbipyrazinyl;

2-methyl-6'-(pyridin-3-ylmethoxy)-3,4,5,6-tetrahydro-2H- [1 ,2'bipyrazinyl;
30 6'-(thiophen-3-ylmethoxy)-3,4,5,6-tetrahydro-2H-[1,2'lbipyrazinyl;



hor none repl acenent therapy agent; (4) one or nore dopam nergic agents; (5)
one or nore of an NPY (neuropeptide Y) inhibitor; (6) one or nore of a
mel anocorwPDm3fesept or agoni st or nodul ator or nel anocorti RCEMReR2ee3; (7)
one or nore of an NEP inhibitor; (8) one or nore of a PDE inhibitor; and
(9) one or nore 5 of a bonbesin receptor antagoni st or nodul ator. 44. The
met hod of O aim 40, 41 or 42 wherein said FSD is female sexual arousal
di sorder (FSAD), female orgasmic digggder (FOD), hypoactive sexual desire
di sorder (HSDD), or sexual pain disorder. O45.h A tmat ho]g fgr_ t_re?tl _nggrr;aloea
erectile dysfunctio ED) conprising 10 _the step of adm nisteri :
mal e in negd t her 6@1 é’%i@%@ﬁé&?‘?ﬂiﬂ@%%ﬂr%&ﬁiﬁéetrahw@r?ldfﬁé’]btmp@nnyi, of
Caiml, 2, 3, 4,596 . iSo_ ¥ B % e 4
prodrug of said CG(S) GOﬁ’nOJBJ)f @ﬁg y;'fhte %%@_2 3%éﬁd{eétpcgﬁgﬁg?n#;@ééibﬁégrg%vyﬁ
acceptabl e salt o2-rseihyl-GeGpuetiy/-pyddin-2{ytmetheny 848 6-tetahgdiod2igs odr ug, or
a solvate or Q_I}(@)rate .ofl_sai d conpound, said nitrogen oxide, 15 said
prodrug, or [§ P & RYAREINYE

5 6'-(6-methyl-pyridin-2-ylmethoxy)-3,4,5,6-tetrahydro-2H- [1 ,2'Ibipyrazinyl;

and
6'-(6-chloro-pyridin-2-yimethoxy)-3,4,5,6-tetrahydro-2H-[ 1 ,2'bipyrazinyl;
a nitrogen oxide thereof, a prodrug of said compound or said nitrogen
oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,
10 or said prodrug, or a solvate or hydrate of said compound, said nitrogen oxide,

said prodrug, or said salt.

36. A method for treating or preventing a 5-HT, receptor-mediated
disease, condition, or disorder in an animal comprising the step of administering
to said animal a therapeutically effective amount of a compound of Claim 34, a
15 nitrogen oxide thereof, a prodrug of said compound or said nitrogen oxide; a
pharmaceutically acceptable salt of said compound, said nitrogen oxide, or said
prodrug, or a solvate or hydrate of said compound, said nitrogen oxide, said

prodrug, or said salt.

37.  The method of Claim 36 wherein said 5-HT> receptor-mediated
20 disease, condition or disorder is a 5-HT,, receptor-mediated disease, condition or

disorder.

38.  The method of Claim 36 wherein said 5-HT, receptor-mediated
disease, condition, or disorder is selected from the group consisting of weight
loss, obesity, bulimia, premenstrual syndrome or late luteal phase syndrome,

25 depression, atypical depression, bipolar disorders, psychoses, schizophrenia,
migraine, alcoholism, tobacco abuse, panic disorder, anxiety, post-traumatic
syndrome, memory loss, dementia of aging, social phobia, attention deficit
hyperactivity disorder, disruptive behavior disorders, impulse control disorders,
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borderline personality disorder, obsessive compulsive disorder, chronic fatigue

syndrome, sexual dysfunction in males, sexual dysfunction in females, anorexia
nervosa, disorders of sleep, autism, seizure disorders, epilepsy, mutism, spinal

cord injury, damage of the central nervous system, cardiovascular disorders,

5  gastrointestinal disorders, diabetes insipidus, and type Il diabetes.

39. A method for treating female sexual dysfunction (FSD) comprising
the step of administering to a female in need thereof a therapeutically effective
amount of a compound of Claim 1, 2, 3, 4, 5, 6, 7, 8, 34 or 35,

a nitrogen oxide thereof, a prodrug of said compound or said nitrogen

10  oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,
or said prodrug, or a solvate or hydrate of said compound, said nitrogen oxide,

said prodrug, or said salt.

40. A method for treating female sexual dysfunction (FSD) comprising
the step of administering to a female in need thereof a therapeutically effective

15 amount of a compound of Formula (IB)

3a X/Y\\z R} R® R'® 1b
N A ’
2
%\N N w 1
NN i
4.
R RSb R1e R1d

(1B)
wherein
Yis N;
X and Z are each independently CR, where R for each occurrence is
20 hydrogen, halogen, (C4-C4)alkyl, amino, or (C4-Cs4)alkylamino;
W is oxy, thio, amino, (C4-C,)alkylamino, or acetylamino;
R'%, R™®, R, R" and R' are each independently hydrogen, halogen, nitro,
cyano, amino, (C4-Cs)alkylamino, (C4-Cy)alkyl, halo-substituted (C1-Cy)alkyl, (C+-
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Cu)alkoxy, halo-substituted (C+-Cy)alkoxy, -C(O)NH,, R'® and R'® taken together
form a five- or six-membered, aromatic or partially or fully saturated fused ring, or
R'® taken together with R?® or R% forms a five- or six-membered, fully saturated,
fused ring;

R* and R? are each independently hydrogen, (C4-Cy)alkyl, partially or
fully saturated (Cs-Ce)cycloalkyl, or one of which taken together with R' forms a
five- or six-membered, fully saturated fused ring;

niso, 1, or2;

R* and R* are each independently hydrogen, halogen, (C-Ca)alkyl, (C+-
Cs)alkyl substituted with hydroxy, fluoro, or (C4-C4)alkoxy;

R* is hydrogen, hydroxy, (C4-Cys)alkyl, (C4-Cy)alkyl substituted with
hydroxy or cyano, (C1-Cs)alkylcarbonyl, (C4-C,)aikoxy, (C4-Cs)alkoxy-carbonyl, or
(Cs-Cy)alkenyl;

a nitrogen oxide thereof, a prodrug of said compound or said nitrogen
oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,

or said prodrug, or a solvate or hydrate of said compound, said nitrogen oxide,

said prodrug, or said salt.

41.  The method of Claim 39 further comprising the step of
administering one or more additional active agents for treating FSD.

42.  The method of claim 40 further comprising the step of administering

one or more additional active agents for treating FSD.

43.  The method of Claim 41 or 42 wherein said one or more additional
active agents is selected from the group consisting of (1) as estrogen receptor
modulators, estrogen agonists, estrogen antagonists or combinations thereof; (2)
testosterone replacement agent, testosternone (Tostrelle), dihydrotestosterone,
dehydroepiandrosterone (DHEA), a testosterone implant, or combinations
thereof; (3) estrogen, a combination of estrogen and medroxyprogesterone or

medroxyprogesterone acetate (MPA), or estrogen and methy! testosterone



WO 03/000666 = PCT/1B02/02293

10

15

147

hormone replacement therapy agent; (4) one or more dopaminergic agents; (5)
one or more of an NPY (neuropeptide Y) inhibitor; (6) one or more of a
melanocortin receptor agonist or modulator or melanocortin enhancer; (7) one or
more of an NEP inhibitor; (8) one or more of a PDE inhibitor; and (9) one or more

of a bombesin receptor antagonist or modulator.

44. The method of Claim 40, 41 or 42 wherein said FSD is female
sexual arousal disorder (FSAD), female orgasmic disorder (FOD), hypoactive

sexual desire disorder (HSDD), or sexual pain disorder.

45. A method for treating male erectile dysfunction (MED) comprising
the step of administering to a male in need thereof a therapeutically effective
amount of a compound of Claim 1, 2, 3, 4, 5, 6, 7, or 8, 34 or 35,

a nitrogen oxide thereof, a prodrug of said compound or said nitrogen
oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,
or said prodrug, or a solvate or hydrate of said compound, said nitrogen oxide,

said prodrug, or said salt.



