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10
BACKGROUND

Receptors for serotonin (5-hydroxytryptamirie, 5-HT) are an impottant
class of G protein-coupled receptors. Serotonin is thought to play a role in
processes related to learning and memory, sleep, thermoregulation, mood,

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., ef al., “Vil 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-HTas, 5-HT2, and 5-HTz.. 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 intracelluiar stores of Ca?). The 5-HTzc

‘receptors have a very high density in the choroid plexus, an epithelial tissue

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

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



HT rieceptor ligands, in particular 5-HT2, receptor |ligands, and their uses
in the prevention or treatnment of diseases |inked toléDRcafibér2805on of
5-HT2c receptors in animals. BACKGROUND Receptors for serotonin
(5-hydroxytryptam ne, 5-HT) are an inportant class of G protein-coupled
recept or swaSsnatani n. i s thought to play a role in proaesmesozeal ated to

| ear ni ng and nenory, steep, thernoreguj ation, nood, 15 notor activity,
pai n, sexual and aggressive behaviors, appetite., neurodegenerative

regul ation, and biol ogical rhythnms. As expected, serotoninis linked to
pat hophysi ol ogi cal conditions such as anxiety, depression,

obsessi ve- C aiRRidoRiste, Gb@@m@ﬂraseﬂﬁ\amzmemﬁhacoiﬁgcsuEdms gutism mgraine,
emesi S, al coholt sm an neur ode nera Ive I soraders 0 The serotonin
recept ors adbe@pepties, Ghapiesidi | uMﬁ@%@ﬂ'&rN%‘Mlﬁ%‘ﬁnNY@sggGXS HT1 through
5-HT7). See, O‘?ulrus ot c’;[iletlébl?ted agb %@E@hﬁé’d {@@HT?%B@%BF anoﬁﬂt%? macol ogy

classification recéptors 1or roxytryptam né harmacol . Rev., 56,
157-203 (199@orteiﬁhbatstcmfsgeni0|mtseI!awkmgblmeﬁ H'&stewptormxmbdedtzuneﬁo subtypes._

For exarrple the 5-HT2 . re tor,.isS. current hr ee

subt ypes3 aﬂ??ﬂ eaging fisor ?lﬁeﬁul‘-ﬂgz'@ '“Gfﬁﬁse[ «5'3” gg@ﬁég’ogﬁé receptors
are |inked toidhhaRpRNEloBBIHR Vs, 698,76 regieiwly)onCohsdquenthgcond

nmessengers, di acyl(ghg/cerol (whi ch activat es prot ej kleé%wee[e% and inositol

t r i sphosphacempaidmselettvedesthe-Hizdptapiemay pravidegss %he 5-HT2,,
receptors hﬁﬁ?@tr&ﬁ'{rﬂerﬁ'o‘ﬁQeﬂ@f@éﬁd’e&iﬁﬂg%rﬂ‘é}@ﬁrﬁhguﬂh@%eﬂ@@tsep' thelial

ti ssue 30. primary sit cerebrosplnal fluid production. See,
Sander s- Bus liypically aasabi@et wittryansglecbviiyod pt am ne ( Ser ot oni n) Receptor

agoni sts and 16 /00 / ng& goni st s”
Goodnman & G | man gvef%ﬁc ?‘1?38&‘\0}5%5 .9.»%@%@‘%&@@2 8 C!ﬁ\ig&"?:hapter 11,
OmEd., M Goﬂﬁhthbbﬂnsts ¥ermuséoinkhe ¥atnbBO&)obedity andsothet r@lated uilsezisas ed and
characterized the 5-HT20 receptor and |l ater _reported that transgenic mce

| acki ng the a§3m® with é'ﬁFEﬁaS@Q RewoiraRwRisgicR of IPTARAINIR MARTHY dPSor der
5o 03 0% S GO i QAR o0 s
pyrrole derivatives); EP 655440 (substltuted {-aminoethyl 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-
hydronaphthalenatkanamine 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 (naphhylacetylpiperazine 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. i is 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-HT20' receptor

ligands.



conpounds sel ective for the 5-HT2c receptor may provide useful therapies
for the treatnment of seizure and eating disorders Wt [@pDecdniter2008 effects
typically associated with nonselectivity of the ligand. 10 Several
conpounds have been proposed as 5-HT2 receptor agonists or antagonists for
use in th nt of obesity and other related disea iated with
decreased%]%ﬁsfoﬁﬁggnsm ssion of serotopin in mammals. Sezefﬂg?,gﬁ,%EP 863136
(azetidine and pyrrolidine derivatives); EP 657426 (tricyclic pyrrole
derivatives); EP 655440 (substituted 1-am noethyl indoles); EP 15 572863
(pyrazi noi ndol e derivatives); W98/ 030548 (am noal kyl i ndazol e conpounds);
WD 98/ 56768 (tricyclic.pyrrole andgpyipgple derivatives); WO 99/43647
(azetidine and pyrrolidine derivatives); W 99/58490 .(aryl - . ‘

hydr onapht hal enaitegrasenénuesiion pravides)compoupds ebromnyia (dd whicd ader i vat i ves) ;

WD 00/ 12482 (i.nda er i , . 2997 I i i ne 200
derivati ves‘jsfef%%ﬁ%gef.e’B%’?ﬁi@fdg%‘%’? m&gé&p% | ﬁ%d%ﬂgg Ggﬁgétg!%{api noi ndol e
deri vati vesjgand). 00/ 28993 (napht hyl acetyl pi perazi ne derivatives); WO

00/ 44737 (am noal kyl benzof u ran derivatives); aqﬁd WO 00176984 (2, 3-
di substituted pyrazines). The P@ﬂ\(@gl eqﬁ’viﬂ oR1i gapds for the various
n

5-HT receptors remains gy chal pnge It 4 uspgcted*that the
non-sel ectivity of some I} ndfj\co,aLLi but€ v i ous adverse side
effects such as hal | uci nati olfs af¥ cafdilovasge ) olgpl i cati ons.
Therefore, there remain gg%ed for selective 20 receptor |igands. 16
Decenber 2005 WO 03/ G066 PET/ 1 BO2/ 0226 R MVARY; The present invention
provi des. conpounds of Formul aR(1A) which are usef B as 5-HT2 receptor

|l igands (in particular, 5-HT2a and S_WZC receptor ligands). 5 (l1A)
wherein X and Y are CRand Zis N, A is Nand Y and Z are CR, where R

wherein
X and Y are CR and Zis N, or Xis N and Y and Z are CR, where R

for each occutrence is hydrogen, halogen, (C1-Ca)alkyl, amino, or (Cs-

10 Cglalkylamino;
W is oxy, thio, amino, (C1-Cs)alkylamino, or acetylamino;
at least one of R’ R"™, R, and R' is independently selected from the
group consisting of halogen, nitro, amino, cyano, ~C(O)NH,, (C4-Cy)alkyl, halo-
substituted(C+-Cgatkyl, (C4-Cs) alkoxy, and halo-substituted(C+-Cs)alkoxy, or
15 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; i '
R is hydrogen;-
R2 and R? are each independently hydrogen, (C+-Ca)alkyl, partially or
20 fully saturated (Cs-Cg)cycloalkyl, or one of which taken together with R forms
~ afive- or six-membered, fully saturated fused ring;
nis0,1,or2;
R% and R® are each independently hydrogen, (Cr-Ca)alkyl, or (G+-
_ Cyalkyt substituted with hydroxy, fluoro, or (Ci-Ca)alkoxy;
25 R* is hydrogen, hydroxy, (C+-Ca)alkyl, (C1-Ca)alkyl substituted with
hydroxy or cyano, (C1-Ca)alkylcarbonyl, (C4-Ca)alkoxy, {C4-Cyq)alkoxy-
carbonyl, (Cs-Cq)alkenyl, or an amino-protecting group;



for each occurrence is hydrogen, halogen, (C-C4)alkyl, .amno, or (G- 1o
C4) al kyl ami no; Wis oxy, thio, anmino, (G -C4)alkylam ggpeeémp&etopsamn no;. at
| east .one of Ria, Rib, Rid, and W is independently selected fromthe '
group consi sting of hal ogen, nitro, am no, cyano, -C(ONH2, (G -C4)alkyl,
hal o- substituted(C -C4)al kyl, (Cl-C4) qil koxy, and

hal o- substi tut ed(C. - C4) al koxy, or 15 R d and Ri b taken together forma
five- or six-nmenbered, aromatic or partially or fully saturated fused .
ring, or Ria taken together with R 2a or R2b forns a five- or six-nmenbered,
fully saturated fused rin i s .hydroge ea a are each

i nde%endent ly hyd? ngen(cgj*dedﬁ%ﬁ% Pr?}gpgpg %G%POEBQPIGF“%“@QQSPat ed .
(C3- C6) cycl qalidy 'a} Bﬁ?rn@ét?edﬁt:al dé'd% z?cg@@aﬁ%ﬁ{é‘é‘émgbﬁﬁﬂ Rha nﬁtﬂf@a a five-

or six-nenbered,’ y saturate rrng; nis and R 3b -
are each i ndeqm&;dnﬁheerdgpgemlsol@memI)Wrm of the c(cmpomai) tﬂeklyltrogalh)stl tuted-
wi t h "hydr oxy, | koxy; 25 R4 is hydrogen, hydroxy,

(G - C4) at kylox"%eb;{ﬁ &WP OEhhﬁgq ut ed with hydroxy or cyano,

(G -A)al kyl carbonyf, (G -C)al koxy, (G -C4)al koxy- carbonyl,

(C3-CA)al kenyl, or an am no-protecting group; 16 Decenber 2005 4 a ni trogen
oxi de 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. oxi.de,
the prodrug, or the salt. 4a In a first aspect of the invention, there is
provided a conpound of Formula (1A (1A) 16 Decenber 2005 wherein X and Y
are CRand Zis N, or Xis Nand Y andZ are CR, where R for each
occurrence is hydrogen; Wis oxy;



" (Cl1-A4) al koxy-car bon I )aI Kenyl' 7.
prodrug of said c&mp&hs)%r sai d nitrogen , oXd¢;
accept abl e salt of* sai und, said anirogen

at least one of R a, Rlb, Rld, and Rle is independently selected fromthe

group consisting of halogen, nitro, am no, cyano, -C( QO Bdeember005
(Cl-C4)alkyl, or Rla and Rib taken todéther forma five- or six-nmenbered,
aromatic or partially or fully saturated fused ring, or Rla taken together
wth rrenbered fully saturated fused ring;
Rlc |saﬁra1&y ﬁégctog{hg%n@n{jdnégr@irs |ndependently hydr ogen, o
(Cl-c4)al kqflcompomcabfﬁowmulaf(lml y saturat ed (C3-C6)cycl oal kyl, or one of
whi ch taken together with Rla forrrs a five- or six-nenbered, fully

saturated fused ri ng, nis O, 1\(Q 43 _ghd R b are each mdependently
hydr ogen, (Cl1-C4)al , or 1 E&)al 3% ubsﬁl tutg® with hydroxy, fluoro,
or (Cl-C4)al koxy; R |s hydrd) hydrf oy ; 4y al kyl, (Cl-C4)al kyl
substituted with c§/ i -3 g¢ar bonyl, (Cl-C4)al koxy,

4 pgen oxi de thereof, a

a pharmaceutically

gxi de, - or said prodrug, or
a solvate or hydrate of sa conpound sai d nltﬁbgen oxi de, said prodrug,
or said salt. 4b In a second aspec{)A the invention, there is provided a
conpound of Fornmula (1A X~'Y z R3 X Rid (IA) 16 Decenber 2005 wherein X
and. YwheeeifR and Z is N or Xis Nand Y and 'Z are CR;, or when Z is N,
then Xis CHand Y is Xis CRand Y.is CH or_whenXis N, then Y'is

CH and Z i X and ¥ ar¢ GB %ﬂ%ﬁd\lz‘)"% ieN anghrand pese CRaavhaseifdrence i s
hal ogggcﬁég&u%%}@é @lh/d&?@é or (C1C4)al kyl am no; Wsoxy; at |east one
I's i

of Rla ndependently selected fromthe

W is oxy;

at least one of R™, R™, R'%, and R is independently selected from the
group' conéisting of halogen, nitro, amino, cyano, -C(O)NHz, and (Cq-Cy)alkyl, 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-membe.re_d, fully saturated fused ring;

R is hydrogen;

R? and R? are each independently hydrogen, (C4-Ca)alkyl, partially or
fully saturated (C3-Cg)cycloalkyl, or one of which taken together with R' forms a

_five- or six-membered, fully saturated fused ring; -

nis 0,1, or2;

R* and R® are each :ndependently hydrogen, (C1-C4)alkyl, or (C1-C4)alkyl
substituted with hydroxy, fluoro or (C4-Cy)alkoxy;

R* is hydrogen, hydroxy, (C1—C4)aikyl, (C4-Ca)alkyl substituted with
hydroxy or cyano, (C1-Ca)alkylcarbonyl, (C+-Ca)alkoxy, (C1-Cy)alkoxy-carbonyi, 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 nitr_ogen oxide,
said prodrug, or said salt. - '



group consisting of hal ogen, nitro, am no, cyano, -C(O NH2, (Cl-C4)alkyl,
hal o- substituted (A -C4)al kyl, (Cl1-4%) al koxy, and 16 December 2005

hal o- substi tut ed(Cl- C4) al koxy, or. R a_  and Rlb taken together form.a five--
or six-menbered, aromatic or partlally or fully saturated fused ring, or

Rla taken tmgécbﬁaawécfbf%e?.avamomner&wmw@ecflve- or six- nenbered, fully
saturated fused rin

dr.o R2a and R2b are each |ndependently
hydr.ogen, (C1- @)%?'%POUB‘AP?F9¥ 3% fully saturated (C3-06)cycloal kyl, or
one of which taken together vvlth Ra forns a five- or six-nenbered, fuIIy
saturated fused ring; n |s /‘I\ or E{zb R%zaanpt‘?? 3b, are each mdependently

hydr ogen, (Cl-4) al WF Substi t utR® with hydr oxy, fl uoro,
or (G -C4)al koxy; R4 dr gen, hyd Q &) al kyl , (Cl-C4)al kyl
substituted with r cmano,W

‘N aar bonyl , (Cl-C4)al koxy,
(C1-4) al koxy-car bon r (C3-CA) al kenyl ;

h oxide thereof, a
prodrug of said CB said nitroge a pharmaceutically
acceptable salt of said comﬁ'bund sai d nitrogenpdsi de, or said prodrug, or
a solvate or hydrate of said compound, said nitrogen oxide, said prodrug,
or said salt. 16 Decenber 2005 4c {IA)a third aspect of the invention, there
is provided a, conmpound of Fornmula (1A (1A wherein X and Y are CR and Z
is N, Wherinjs N and Y and Z are CR, where R for each occurrence is

hydr ogen, %ﬁ@‘?ﬂare@éaq@flié%' or 81 Roand'¥ difdlz b dfkydam no: Wis thio,

am no, (Cl- I'kyl"am no,” or atety east one of Rla, R b, RIld,
and Rte- |swhmtd\eZ§wNemdessaCbbaxwYﬁs@Rth lS@R)QlﬂdCf)BCH; iong of hal ogen,

(L Gy "al Rien X, g7ty Solott PRGZaa L oL IGRRd 215 G and R taken
ot ur ere K %a%?‘?}wé*%ﬂé L PRRE Oy 2T t*ﬁéﬁé’ﬁr or "Ret forms a five-
or sixCCpatkglamuinof ul |y saturated fused ring; :
W is oxy; ,
at least one of R'?, R™®, R", and R'® is independently selected from the
group consisting of halogen, nitro, amino, cyano, -C(O)NHz, (C4-Cyalky!, halo-
substituted(C1-Ca)alkyl, (C1-Cy) alkoxy, and han—substituted(C1-C4)alkcjxy, or R"
and R taken together form a five- or six-mémbered, 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;
R? and R® are each independently hydrogen, (C1-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;
nis0, 1, or 2; | _
R and R* are each independently hydrogen, (Ci-Caalkyl, or (C1-Cs)alkyl
substituted with hydroxy, fluoro, or (C4-Ca)atkoxy;
R*is hydrogen hydroxy, (Cs-Ca)alkyl, (C1-C4)alky! substituted with
hydroxy or cyano, (C{-Cs)alkylcarbonyt, (C4-Cs)atkoxy, (C1-C4)aikoxy—carbonyl or
(03-04)alkeny!
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.



Rl is hydrogen; Rea and R2b are each independently hydrogen, (Cl-C4)alkyl,
partially or fully saturated (C3-C6)cycl oal kyl, or omngDeten¥dr@00s aken
together with Rla forns a five- or six-nmenbered, fully saturated fused
ring, nisO,1,0or2; R3a and R b are each independently hydrogen,

(C1-C4)al kyl, or (Cl-C4)alkyl substitut*d 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 ¢0xifirg A55E0¥f the Mlentibldn&d)iprs@ded ; @ ni trogen oxide thereof, a
prodrug of said conpound or said nitrogen oxide; a pharmaceutically

accept abl e sal t sotompodnd offformdla $&) d ni trogen oxide, or said prodrug, or
a solvate or hydrate of said compound, said nitrogen oxide, said prodrug,
or said salt. 16 Decenber 2005v4d Prefzgerrﬁda cegipounds of Fornula (1A) are
those where X and Y age CRX¥Nd™ZisRN\ o X ijs N gl Y and Z are CR where

R is hydrogen, chloro, flu/ﬁ’tL(Z’//ongne hyf n (i )<Rld 1 s hal ogen, (Cl-C4)
OX)f oxy, and Rib, Rid and W

al kyl, trifluoromnethyl,
are each hydrogen, (i) b i s hal ogen, thoxy and Rla, R d
, (1i11) Rla and_Rib™afe each independently

and Rte are each_hydog
" hal ogen or nethyl Rand Rd l:€md Rle are ed8h hydriogen, (iv) Rlb and R d are
r

each i ndependently hal ogen nmethyl and Ria a Rle are each hydrogen, -
(v) Rla and Rid are each independeghbiy hal ogen or nethyl and RIb and R e
are each hydrogen, (vi) Rla and Rl re each independently hal ogen or

met hylwiggtdinR b and Rid are each hydrogen, or (vii) Rla, Rib and Rd are
each independent|ly hal ogen_or nethy Wis oxy or

ani no; n i X andpoaregR FwhZds N, QEIKH.L iN?g'gféé’Eégﬁltzlsﬂ{ gﬁéﬁ‘g’ﬁgfﬁ R for
each occurrence is hydrogen, halogen, {C1-Ca)alkyl, amino, or (C;-Ca)alkylamino;
" Wis thio, amino, (C+-Cas)alkylamino, or acetylamino; '
at least one of R', R™ R, and R'® is independently selected from the
group consisting of halogen, nitro, am.ino, cyano, -C{O)NH;, (C4-Cs)alkyl, halo-
substituted(C-C4)alkyl, (C4-Cy4) alkoxy, and halo-substituted(C1-C4)atkoxy, 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- of six-
membered, fully saturated fused ring;
R is hydrogen;
R? and R? are each independently hydrogen, (C1-Ca)alkyl, partially or
fully saturated (Cs.-Cé,)cycIoalkyL or one of which taken together with R*® forms a
five- or six-membered, fully saturated fused ring;
nis0,1,0r2; o
R3 and R* are each independently hydrogen, (Ci-Ca)alkyl, or (C1-C4)alky!

subsiitqted with hydroxy, fluoro, or (C4-Cs)alkoxy;
R* is hydrogen, hydroxy, (C+-Cs)alkyl, (C1-Cs)alkyl substituted with

hydroxy or cyano, (C-Ca)alkylcarbonyl, (C4-C4)alkoxy, (C4-C4)alkoxy-carbonyl, or
(Cs-Caalkenyl; | |
4 a hitrogen oxide thereof, a prodrug of said compound or said nitrogen
- oxide; a pharmaceutically acceptable salt of said compound, said nitrogen oxide,
' br said prodrug, or a solvate or hydrate of said compound.‘said nitrogen oxide,

said prodrug, or said salt.



hydrogen; R3a and R 3b are each independently hydrogen or (G -C2)alkyl
(preferably (2R)-nmethyl or (2R)-ethyl); and R4 is hydi@pegensber@005 C4) al kyl ;
a nitrogen oxide thereof, a prodrug of the conpound. or the nitrogen

oxi de; a pharnmaceutically acceptable galt of the conpound, the nitrogen
oxi de, or the prodrug, or a solvate or hydrate of the conpound, the
-nitrogen oxide, the prodrug, or the salt. When Zis N, then X is
preferably CH Y is CR where R for each occurrence is hydrogen or methyl;
(i) R is halogen, (G-C4)alkyl, trifluoronethyl, nethoxy, or

trifluoroenmethoxy,pPaferréd bomEodn@eﬂdf Roendlagl/ganh tﬁﬁs@@ﬁ@f@)ﬁram&ra\o
03/ 000663 PCT/ | B02/ 02261 5 met hy

( en Rib is hal ogen , '
met hoxy and GH&ndrL ép @n@r&'é&@@? e@i’té‘lzl@w EWherFIﬁ”s) )Fdfﬁgﬁlﬂpcph@@, are each
i ndependent 'fPﬁoP@' *ﬁ{‘ met hyl and Rid and RbO are each hydrogen, (ivV)
Rib and Rid are’each i Hdependently halogen or nethyl and Ria and W are

each hydrogen, (\)) 131H‘aaslualagdna(®1-€4)aﬂqh trlﬂldwpmmwllhwthmtyogen or net hyl

and R b and RIB are eac hydr ggen, giéil g;ua go %qeh V&h i ndependent |y

hal ogen or nethyl andt %OQHI?t'P@’ﬂ’ ag g8t e hydioger 5 Ri b and

Rid are each ind nd e 1al i e Wis oxy
?meR %‘béélﬂgﬁbgﬂ Hwt c’h |n§ep<§ﬁ{i¥§é‘nvn B ﬁﬂfiw e

or.amno; nis 1;""Rea an are t1y’ met drogen;
antd R3a is hydr ogen, (é?d%)‘l— d:gén, |o or (2R)-ethyl; and R3b is hydrogen;

and R4 is hydrogen, or Fé‘g ,% nitroge xi de there a_ pqedrug of
the compound or t#: ni réga E‘nﬁm& qne a’@@@M Qﬂpg'{satt of
t he conpound, the nitr, q‘ydtrﬁieﬂ prodrug, or a solvate or hydrate
of the conpound, the ni ogen OXIQ . prodrug, or the salt. is V\hen X

is N then Yis mwgaf e Iapdmﬂdanbeaehmd@mydmﬂgmmgemmthyl ardiRi®CH, (i)

Rla i s hal ogen, rgé%eé l, uo onet hyl , methoxy or trifluoronethoxy
and R'b, Rd and V\é a ctﬁrﬁy"@rc OQ‘?W) Rbis hal ogen, nethyl, or
met hoxy and Ria, (?' ‘@"aﬁe ﬂj&mx y bialdgerPbbmansyl Bhd R'ere each
i ndependent |y hal'dgen or net hyl R e”are "'each 20 Hhydrogen, or

(tiv) Ra and Rd are aralch’ elardaaﬁhdwdwgemal ogen or nethyl and R b-and R e |
are each hydr Oge? Vi) Wi IF?"“ drﬁ" are eacll'n lndepencpantl%alogen of E\%thyl and R“’
and R'? are each hydrogen, or |
| (vfi) R™ R™ and R* are each independently halogen or methyl and
_ R is hydrogen;
) W is oxy or amino: nis 1: R and R? are each independently methyl or
hydrogen; R and R¥® are each independently hydrogen or (C+-Cz)alkyl
(preferably (2R)-methyl or (2R)~ethyl); and R* is hydrogen or (C1-Ca)alkyl; a |
nitrogen oxide thereof; a prodrug of the compound or the nitrogen oxide; a
phamaceutically acceptable salt of the compound, the ﬁitfogen oxide, or the
prodrug, or a solvate or hydrate of the compound, the nitrogen oxide, the
~ prodrug, or the salt. _
| " When Zis N, then X is preferably CH; Y is CR, where R for each
occurrence is hydrogen or methyf; (i) R'is halogen, (C{-Ca)alkyl,
trifluoromethyl, methoxy, or trifluoromethoxy, and R'™®, R' and R'® are each



iI-ndependent|ly nethyl or hydrogen; R3a is hydrogen, (2R)-nethyl, or (2R)-
ethyl; and Rib is hydrogen; and R4 is hydrogen or (C {&headdilydr;2085ni trogen
oxi de thereof, a prodrug of the conpound or the nitrogen oxide;, a 25
pharmaceutical |y acceptable salt of the conpound, the nitrogen oxide, or
the pr Wooo@s @ solvate or hydrate of the corrpound ,#[H;%, } ogen oxi de,
the prodrug, or the salt. Non-lim¢ting exanpl es of p erred corrpounds of
Formula (I A) include; 2-(2-chloro-benzyl oxy)-4-piperazin-1-yl-pyrimdine,
30 2-(3-fluoro-benzyl oxy) - 4-pi perazin-1-yi - pyri m di ne,

2- (3-chl or o- benzyl oxy) - 4- pi perazin-1-yl -pyrim di ne, 16 Decenber 2005 WO
03/ 000663, PCT/ 1B02/ Qg2 1a qid 1e

2-(3- chl ot ‘B‘%ﬁﬁ‘z%(gg %'?%ﬁ%‘ﬁgf@%ﬁ}’@f%z‘? R IRyI ?”dﬁru ACdi ne,

2- (13- et h@&dﬁi’ﬁ/@lﬂ?@dno )R 4 -apid R are Bacﬂfrhﬂewrdemlyihalegen or methyl
(3-chl oro-benz | perazin-1-yl

g (g 4
(3-chl or oalﬂibﬁzﬂwiéﬁﬁﬁ pag hydyogen,|( “’S Kii; #‘ azeﬁaf:h g{ﬂeﬁ@hd@ﬂy
(3-fluorop @8@+r)m%§1ypérﬂfﬁwédﬁ R*¥re @M&Wh\ﬂ:lragé’n )({r)) REMHMYR ' are
fl uoro- pr perazin-1-yl-pyri -yl)-am ne,
(8- féamrandqmdphuy lealbgeny br meﬂwtmd B%r)g zmqolar aaze @a@h {pvdregen.mi di ne,

3-f et hax aki 1d2-[ 1 2-ch
bherOiH SeRg R 2 mc&gpé%a%vd%h@ﬁgé#%m&a?‘%%@%@h LU
( 3- ChleURMY gmdeh @,thpyma R iR dzire edelyindependendiyhalogen
(3-chloro- hen oxy] - 4-met hyl - 6- pi per .z -l-yﬁgbp}/rlmdlne,
d| 1 m@thas |=%iay9|f059%» Wds 9%y At amipo. E '%ﬂ‘é’

;ga‘ﬂaé h -methyl,

%uor O- enz“{'fﬁﬂhﬁofgﬁ?% Qmsé}l-':lap|mg§e5{dzfldgg|d;l1 r@m;/)l ) - p)’/’rl m di ne, 15

, d| oh{28)-etiygrengl yehyﬂrpgm;ra@gﬁ\ ig hydirogen pr(eti-waalkyl; a

5 PR RaRER AR Ploda) 1B PR gl bl | o e
4 pi por azh DRy hﬁ@‘ﬂ“ﬂ?ﬁ@?"“‘“‘“”??i‘me'"“‘“.’@rﬁeé‘m"‘m"“2 i trogen
odeg t hep@dfugaf Eﬁ@ﬁ'ﬁ[ﬁf’fd?y HE oéﬁ??p h?eﬁ/ {F?Q?rbéfgﬁe “%gl de; a )
phar naceub*ogﬂ}d’ VO Tofot ool abll e salt of the corrpound t he nitrogen
15 When Xis N, then Y is preferably CR, where R is hydrogen or methyl;
Z is CH; (i) R' is halogen, (C+-Cq)alkyl, trifluoromethyl, methoxy or
trifluoromethoxy and R™, R'® and R'® are each hydrogen; (ii) R'™ is halogen,
methyl, or methoxy and R', R'® and R'® are each hydrogen, (iii) R™ and R"
are each independently halogen or methyl and R and R*® are each
20 hydrogen, or (iv) R' and R™ are each independently halogen or methyl and
| R™ and R'® are each hydrogen; W is amino; nis 1; R* and R are each
independently methyl or hydrogen; R is hydrogen, (2R)-methyl, or (2R)-
othyl; and R® is hydrogen; and R* is hydrogen or (C-Ca)alkyl; a nitrogen
oxide thereof, a prodrug of the compound or the nitrogen oxide; a
25  pharmaceutically acceptable sait of the compound, the nitrogen oxide, or the
prodrug, or a solvate or hydrate of the compound, the nitrogen oxide, the

(0]

1-
1-
O-
1-
1-
2, 3-
2, 5-
2,5-d
2,
2, 5-
3

(_
2-
2-[
| or
2-
2-
2-(
2-(
2-(
2-(
2-(
2-(
2-

prodrug, or the salt.
Non-limiting examples of preferred compounds of Formula (lA) include;
2-(2-chloro-benzyloxy)-4-piperazin-1-yl-pyrimidine,
30 2-(3-fluoro-benzyloxy)-4-piperazin-1 -yi-pyrimidine,
' 2-(3-chloro-benzyloxy)-4-piperazin-1-yl-pyrimidine,



oxi de, or the prodrug, or a solvate or hydrate of the conpound, the
nitrogen oxide, the prodrug, or the salt. Preferred $&iJcsehbs!200%

2- (2-chl or o- benzyl oxy) - 4- pi perazin-1-yl 25 pyrim di ne, hydrochl ori de;

2- (3-fluoro-benzyl oxy) - 4- pi perazin-1-yl-pyrimdine, hydrochloride;

2- ( 3- chiwoo esrbssez y| oxy) - 4- pi perazi n-1-yl - pyrim dine; hygisagihari de;

2- (3-chl or o- benzyl oxy) -4-(2(R) - nethxi pi perazin-1-yl)- pyrimdine,
hydrochl ori de; (3-chl oro-benzyi)- (2-pi perazin-1-yl-pyrimdin-4-yl)- am ne,
hydrochl ori de; (3-chloro-benzyl)-(4-piperazin-1-yl-pyrimdin 2-yl) 30

am ne, hydrochl oride; (3-fluoro-benzyl)-(4-piperazin-1-yl-pyrimdin-2

yl)-am ne, hy }

(3-fluoro- benzgl@(&w??({)?%glly x}’)n4 12(5) methyll%ip&razu}l Q’P)pyz!{%"ii‘ée 4 C 2005 WO

03/ 000663 f umag4B-emetioxyhebzrdoky) ui@pipelimmzyquawl)mdiﬁ@,l perazin-1-yi-pyrinidine,
hydr ochl ori de; di f| toro-benzyl oxy) -4- pi per azi n-1-yl - pyri m di ne,

hydr ochl ori de; (é r%@log) LTF%P'BGW%HE 14s %"é ?@E‘i n- 1-yl - pyri i di ne,
hydrochl ori de; (%K[&oﬁyé&tgil @?I?BIQ&I?\Z'V din-@'—yﬂ)eérﬁiﬁen 1 yl-pyrimdine, 5
hydr ochl ori de; and uor o- bénZzy pi perazin-1 -yl -pyrim di ne,

hydr ochl ori de. (MW%WMWH& @R%iﬁ%ine‘sylwﬂmfééﬂi)@'@ﬂ?ed conpounds of Fornul a

(1 A incl ude cfréb% _(@(Fﬁ?&ﬂbqw)pgﬂmwlrpg yﬂzd{ﬁin& yl -pyrimdine, -10..

2- (3-chl oro- be yloxy I 'perazi yl)-pyrimdine,
(3-chl oro- benzg-l[)-(&-ﬂacpoipmea)zl) e’ehﬂ:xy&iti—wmyh&wlpm{&iryliayi-ayﬂmidme

3-chl -b ) -( 2- pi d

(31 or o bens ot 1A BERAR - Aboxiié Biernct Hvitidndn ne.

3-f I uor o- benzyl}-{d- &i&oﬂﬂfeﬂ?l)iéihb(yj-zi pip(erazﬁi NyfpyHnlidmel ne, 151 _
3-di fl uoro-benzy y)-4 pera7in-1- "y?/rlmdlne 2-(2,5-diflu o

2

(beriQyI oxy) - alb(?p@iifa@rﬁhelﬂyﬂﬁh%}’]ﬁ"ﬁipérw1 -pyrimidine

2,5-difl di

(2. 5-di ol or 21 bERGyP DRl e YL AEIR I SARTEAE CrbyidgY| T Re

(3, 5-dichl or@{&éﬁﬂmb&n@iqup@mmrmﬂ-iyﬂ pyimidimedi ne, and 20

4- pi in-1 flu b -nyrimdine; It id
her bof - pr ok kR Be Tl RB TS R RLORER. oxi de & oo OO
phar maceut i cal py2 geiioldbémzyRod)-4-g0(F) hesteypiperadn-1 tyepyririgingen

15 2-(2,5-dichloro-benzyloxy)-4-piperazin-1-yl-pyrimidine,

(
2-
ro-
2-
2-
2-

2-(2,5-dichIoro-benzyioxy)-4-(2(ﬂ)-Methyl-piperazin—1 -yl)-pyrimidine,
2—(3,5~dichIoro-benzyioxy)—4—piperazin-1 ~yl-pyrimidine,

2-(3,5-difluoro-benzyloxy)-4-piperazin-1-yl-pyrimidine, and
4-piperazin-1 -yi-2-(2,3,5-trifiuor0~benzyloxy)-pyrimidine,
t 20 a nitrogen oxide thereof, a prodrug of the compound or the nitrogen
oxide; a pharmaceuticaliy acceplable 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.

Preferred salts include 2-(2-chloro-benzyloxy)-4-piperazin-1-yl-

hydrochloride; 2-(3-chloro-benzyloxy)-4-piperazin-1-yl-pyrimidine, -
hydrochloride; 2-(3-chloro-benzyloxy)-4-(2(R)-methyl-piperazin-1-yl)-
pyrimidine, hydrochloride; (3-chloro-benzyl)-(2-piperazin-1-yl-pyrimidin-4-yl)-

|
i 25 pyrimidine, hydrochloride; 2-{3-fluorc-benzyloxy)-4-piperazin-1-yl-pyrimidine,
|

amine, hydrochloride; (3-chloro-benzyl)-(4-piperazin-1-yl-pyrimidin-2-yl)-
30 amine, hydrochloride; (3-fluoro-benzyl)-(4-piperazin-1-yl-pyrimidin-2-yl)-amine,
hydrochloride; (3-fluoro-benzyl)-(2-piperazin-1-yi-pyrimidin-4-yl)-amine,



oxide, or the prodrug, or a solvate or hydrate of the conpound, tﬁﬁ
ni trogen. W@%%OGGPM prodrug, or the salt. Yet another enbodi e ; may be
conmpounds orfmula (1C) 16 Decenber 2Q05 WO 03/ 000663 PCT/ | B0O2/ 02261 8 .
wherein X and Y are CRand Zis N, or is Nand Y and Z are CR, where R

for each occurrence is hydrogen, hal ogen, (Cl-C4)al kyl, am no, or (Cl- s
C4) al kyl ami no; Wi's oxy, thin, am no, (Cl-C4)alkylamno, or acetylam no; Q

TR AR L8 ML e
thi azol - 2-yl r&amcsﬁ&eﬁgé gem%f@%n%ggdma{ptaé@zmwz -pyfRdIY, | n- 2- Vi,

qui nol i n-3-y 1 'soqul ran-2-yl bénzof uran- 3- yl,
i sobenzof ur aydfechlorides lﬂ(@;Mmhlmo—b@ﬂWloxy)bfbpmminﬂhﬂrpﬂwﬂlﬂe,l ndol - 2-yl,

i ndol -3-yl, 2Him da 1 soxazal

115 s oxa AT -6 8ol RnaAoN RIPAgh ol I8 3 y1 . where
sai d hetero @ﬁtﬁa e \éaé;_hn.q fimidiiee ‘ :
substitug %lmr'm&fen énat%dctps ?Eﬁ:![ugy @%‘%ﬁw El ] gﬁq& or _
(C1-c4) al ky rocﬁﬁorR@ and R2 are each |ndependently hydr ogen, —
(C1-4) al kyI art.iall ‘saturate ~and
"Rib are each i ndé\g@'ﬁh {? @Prm%é&pgﬁaﬁ%ﬁ ﬁ%‘%‘& :
substi t ut ed & hydroxy, fI uor o, or (CL-4)al koxy; R4 is hydrogen,

hydr oxy, (Ci al kyl, (Cl-C4)alkyl substituted with 20 hydroxy or cyano, N

(C1- c4) al kyl car b@aga-chbm-bemmbmwpupemz:%ﬁlrmﬁw in&ar bonyl |
(C3-A4) al kenyl, aqr,an am hereof, a
prodrug 18f the C(?n@fﬁw@ ‘6 3?’# k%%ﬁ“%@h@eg%ﬁ ﬁﬂ?gﬁﬂt".ﬂ‘?‘ém y
eptabl e sal t érgts‘f q%ﬂag,r}? -1 AesoAmidiniaiel)-amtinghe prodrug, or a-
‘gb?vate or hydrage the ¢ E“g'dmb@‘ﬁtzhe r¥ipar9o en 2 )0X| de t he prodrug, or
the salt. Non-Ii r(Bmm:god)mlqyﬂ)e(ﬂ-mﬁemm-hyi-ﬁu“Mﬁd‘d‘ﬁ&@r@iﬂeFor mula (10
i ncl ude: 4p|per ridin-.2- K ne, 2-(6-methyl-
pyrl di n- 2-yl et hgéﬁlw&@'é ég r‘?'%r%m Q}Y@@ﬁﬁ@ 2%85%&1
2-(6-chloro- pyr| {38nsro-benzyl)-(2-piperazin-1-yl-pyrimidin-4-yi)-amine,
' 15 '2—(2,3-d|ﬂuorofbenzyloxy)-t}—plperamn- -yl—pynmldsne
. 2-(2,5~difll__1oro-benzyloxy)-4-piperazin-1--yl-pyrimidine,
2-(2,5-difluoro-benzyloxy)-4-(2(R)-methyl-piperazin-1 -yl)-pyrimidine;
2-(2,5-dichloro-benzyloxy)-4~(2(H)—methyl—piperazin-1—yl)-pyrimidine,
2-(3,5-dichloro-benzyloxy)-4-piperazin-1-yl-pyrimidine, and
20 4-piperazin-1-yl-2-(2,3,5-trifluoro-benzyloxy)-pyrimidine;
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.

Yet another embodiment, may be compounds of Formula (1IC) -



yl-met hoxy) - 4- pi perazin-1-yl -pyrim dine; a nitrogen oxide thereof, a prodrug
of 30 the conpound or the nitrogen oxide; a pharnmaceutg Drbénbea@oept abl e
salt of WD 03/000663 9 16 Decenber 2005 PCT/I1B02/02261 the conpound, the
nitrogen oxide, or the prodrug, or a solvate or hydrate of the conpound,

the nit K@E@noe¥s de, the prodrug, or the salt. Non-Ii mdingyexanpl es of nore
preferred conpounds of Fornmula (1 C)g include

2- (6-net hyl - pyri di n- 2-yl met hoxy) - 4- plpera2|n 1-yl-pyrimdine and 2- s
(6-chl oro- py(di n-2-yl met hoxy) - 4- pi perazin-1-yl-pyrimdine; a nitrogen oxide
thereof, a prodrug of the conpound or the nitrogen oxide; a '
pharmaceutically acceptable salt o{ }he conpound, the nitrogen oxide, or
the prodrug, or a solvate or hydrate of the conpound, the nitrogen oxide,

t he prodr wgherein t he salt 10 Sonme of the conpounds described herein

contain at |east on A S ihled in the art -
wi || appreciat aﬂﬁﬂ? defégg& r%\%}l %ﬁageﬁdeingﬁ ?’%hglpélléaﬁd

di ast er oi %F@doh)oc@ﬁrréh&éi%mmg@dshaibd;éru$®{-@ﬁ)a&kyamlm wEsed herein are
within the scope of the présent invention. In addition, tautoneric formns

of thescorfpdalldamiloe al so within the is scope of the present invention.

Anot her enbodl %toﬁm?%qmﬂoq?acg&%mﬁgl of&sBAsicon that conprises (1)

a conpound of Fornu a nitrogen oxide thereof,a prodrug of
t he conpound oR iskehatéoantgroupsrledted fwmﬁiﬁagfmg@ﬂ-ﬂ'&i'aglof/?ﬁt%b abl e salt of

th d t

ot o oEB ARSI St et dhigBhet AL HiBplics BRI LS O
(2) a phargyepayi, ?wrblseﬂ fmmlstﬁ qum.nm ﬂnﬂulndld—:m-ghtqumnola‘a%—yi er. Yet

anot her enbodi nen t

5 HT2)0 © eRpgRIa &l BEHP R RIdSORBABAT B DonaoBReedly cers in an’
her apeut 128 c&%‘%ﬂ?@?ﬁ*ﬁ%@é{%\ﬁﬂi‘d%%r%%"fﬁﬁﬁ‘%“? B ) . 16
Decenber Z@@&zol -3-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-triazot-3-yi, and 1,2, 4—oxath|azol -3-yl,
where said heteroary! group is optionally substituted with one to three
substituents independently selected from halo, (C+-Ca)alkyl or {C+-Ca)alkyoxy;
15 R and R® are each independently hydrogen, (Cy-C4)alkyi, or partially
or fully saturated (Cs-Ce)cycloalkyl;

A% and R are each independently hydrogen, (C1-Catkyl, or {C1-
C4)alkyl substituted with hydroxy, fluoro, or (C4-Ca)alkoxy;

R* is hydrogen, hydroxy, (C1-Ca)alkyl, (Ci-Ca)alky! substituted with

20  hydroxy or cyano, {C4-Cs)alkylcarbonyl, (C4-Cg)alkoxy, (C1-Ca)alkoxy-
carbonyl, (Cs-Ca)alkenyl, or an amino-protecting group;

a nitrogen oxide thereof, a prodrug of the compound or the nit.rogen :
oxide; a pharmaceutically acceptable sait of the compound, the nitrogen
oxide, or the prodrug, or a solvate or hydrate of the compound, the nitrogen

25 .oxide, the prodrug, or the salt,
Non-limiting examples of preferred compounds of Formuta (IC)
include: 4-piperazin-1-yl-2-(pyridin-2-ylmethoxy)-pyrimidine, 2-{6-methyl-
pyridin-2-ylmethoxy)-4-piperazin-1-yl-pyrimidine, and 2-(6-chloro-pyridin-2-
ylmethoxy)-4-piperazin-1-yl-pyrimidine; a nitrogen oxide thereof, a prodrug of
30 the compound or the nitrogen oxide; a pharmaceutically acceptable salt of



WO 03/ 000663 10 PCT/1B02/ 02261 wherein X and Y are CRand Zis N, or X is-
N and Y and Z are CR where R for each occurrence is (ythessdasher 2084 ogen,
(Cl- C4) al kYO V3MR9643, or (Cl- 5 C4)al kyl amino; Wis oxy, thPGI/IROR{0RST
(Cl-C4)al kyl ami no, or acetylam no; Rla,9Rlb, Rte, RId and Rte are each

I ndependent |y hydrogen, hal ogen, nitro, cyano, am no, (Cl-C4)alkyl,

hal o- substituted (Cl-C4)al kyl, (Cl-C4)al koxy, halo-substituted :
(Cl-C4)al koxy, -C(O NH2, Rla-and Rlb taken together forma 1o five- or .
si x- menber efle coARPOERid, theonitgeh ioxidey ovithé prddrug,adna soleakef arsieydiratendf, -or Rla
taken together with Rea or, b forpms a five- or six-penbered, fully
sat ur at ed, thﬁlﬁﬁ'ﬂpqqﬂﬁb,‘h%ﬁoﬁﬁﬁOﬁﬂ?ﬁ"r‘%p@%ﬁHg’i &BE ently hydrogen,

(L2t pakibhabling S s b Aoty Aebird Sopage St o

whi ch taken together w | ve- si x- nmenber ed,

saturated finslederd-(Gmethylpyfdih-2yRnethely)-amipdaninat-gl-paahidinelapdident | y
hydrogen, (Cl-C4)al kyl, (Cl- C4)alkyl substituted.w th hydroxy, .fluoro, or
(C1- O4) &1 kdRyehin-peidiyanigetionydriegrazic: Aopyimidine: 7 plcgaTowde

substi t ut edywi r . Reatnacetlicly) al koxy,.
(Cl- C4) al kg‘-!?é@édéa?t{?g%d;}\f/’g 03?“{9(%1-‘@%?‘2‘??&% n@%bﬁ"@? oxi l<}1e"°‘trme(r*ﬁé}él?f, a
prodrug of ddveptablpeatdf tie cdmmpound,dhemitregerdexide, grtihe paodiug, oaRl y

accept abl e salt, of the .coppound, the,njtraoge ' r ug,ror a
sol vate or SRRIGIE Wgrqtﬁé’ HG?’"‘Fh@ed}'ﬁ?@ﬂb&iég'ﬁgﬁ'ﬁ%@nﬁ%g”g‘?%dr ug, or
the salt. @#lﬁrnativel y, compounds having Fornmula (1C) above may al so be

used as the erapeutic agent. .- Non-limting exanples of preferred
conpounds of For®eorne of iR compolndedescribed herein contain at least one chiral

ooyl o erion Garsaaaniy,hoeg Sl NG il Bfpreciate thatall
Doy - (4 BRSPS O et Sttt oloomes) Bl e ST PSube”
illustrated and discussed herein are within the scope of the present
~ invention. In addition, tautomeric forms of the compounds are aiso within the
15 scope of the present invention.
| Another embodiment', may be a pharfnaceutical composition that comprises
(1) a compound of Formula (1A) or
(1C), a nitrogen oxide thereof, a prodrug of the compound or the nitrogen
. -oXide; a phannaéeuﬁcally acceptable salt of the compound, the nitrogen
20 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
l) excipient, diluent, or carrier. o |
Yet another embodiment, may relate to a method for
treating 5~HT2 (preferably, 5-HTac) receptor-mediated diseases, conditions,
25 or disorders in an animal that includes the step of administering to the animal
- a fherapeutically effective amount of a compound of Formuia (18)
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benzyl - (2-pi perazin-1-yl-pyrimdin-4-yl)-am ne, 16 December 2005

2- (3-fl uoro-benzyl oxy) - 4- pi perazi n-1-yl - pyri m di ne,

2- (3-chl oro- benzyl oxy) - 4- pi perazin-1 -yl -pyrimdine,

2- (3- chixgr @nbgezy! oxy) - 4- (2(R) - met hyl - pi per azi n- 1- yl Jrceaséniebine, 5

2- ( 3- met hoxy- benzyl oxy) - 4- pi perazi ngl -yl - pyri m di ne,

2- (2-chl or o- benzyl oxy) - 4- pi perazin-1 -yl -pyrimdine,

(3-chl oro-benzyl)-(2-piperazin-1 -yl-pyrimdin-4-yl)-am ne,
(3-chloro-benzyl)-(4-piperazin-1 -yl-pyrimdin-2-yl)-am ne,
(3-fluoro-benzyl)-(4-pi perazi"n-l Y‘B pyrimdin-2yl)-amne, 10

(3 fluoro-benzyl)-(2-piperazin-1 -yl-pyrimdin-4-yl)-an ne,

- [ 1- (3- f wheretn phenyl ) - et hoxy] - 4- net hyl - 6- pi perazi n-1-yl - pyrimdine, 2-[I
- ( | uor o- ph e I I

( xépe} qrﬁ%}a (jzg L RELAE 1§'N &YQQ((‘i Z'Hr@b@?wh@re{h

(

f

chl or o- ph |péra2|n yrim dine, -

chl or gy Iéb@ﬁﬂMbéuﬂ@nhexa/ﬂlyd%gnrpha!a:gen,—(&-vjh)qi&d; amiop e, (015

(3-chl oro-phenyl ) - et hoxy] - 4- met hyl - 6- pi perazi n-1yl - pyri m di ne,
, 35di Erabyemidizyl oxy) - 4- pi perazin-1 yl-pyrimdine,

1-

2

2, 5- dlfluor ne, 1Brmino; B agatylamigh; ne,

2, dlfluoro gﬁ%ﬁ %Xé{ Mb 1 'i)él‘lﬁ‘yeth“}ctplp@e’W - ¥ r}/rlmdl ne,
2

2

3,

g di chl or@® .bBWzE:{ oﬁy am:i W%&qhdﬂ epejde at?zwlﬁl;’]faﬂe,l?e
5 ChL oL Bl o110 Sk Bl BBk BRI o ks 1 e

per azl n-1 -

3, 5-di hhlucyuasth@t@axw@))aim| -BEDHRT a]!ld ﬁb‘é Itahmdomﬁéhefé@rm a

4- | a d
e e e St ey G PN i e e U

phar mce“idk%ﬁ'tc%gét t{ﬂtﬁmo?ﬁ%fbﬁm@é fitdror eixrrnombdred; fully saturaderbn oxi de, or
the prodrug, a solvate or hydrate of the conpound, the nitrogen oxide,

the prodlfusgdmg,the salt. Non-linmting exanples of nore preferred
conpounds i ncl .Y %%e t @g o' 4l artiaiii m di ne, 30
benzyl - (2- pi pe az‘r’lrﬁﬁq %{?%%h@ﬂﬁ%é A P f (@@Olzankzy;/)d 4- 1gl perazin-i
-yl - pyr i mogidly 2aikated {C#Es)cycloalkyl, or one of which taken together wit

15 forms a five- or six-membered, fully saturated fused ring;

2-|
3-
2-
3-
[
-
- (
-
-
-
- (
- (

NI\)I\)I\JNI\)I\)I\)'

nis9, 1, orz;
% and R® are each independently hydrogen, (C-Ca)alkyl, (C1-
Ca)aliyl substituted with hydroxy, fluoro, or (C1-Cs)alkoxy; ‘
R* is hydrogen, hydroxy, (C1-Ca)alkyl, (C1-Ca)alkyl substituted with
20  hydroxy or cyano, (C1-Ca)alkylcarbonyi, (C1-C4)alkoxy, (C4-Cy)alkoxy-
carbonyl, or (Ca-Cy)alkenyl; _
a nitrogen oxide thereof, a prodrug of the compound or the nitrogen -
- oxide; a pharrnaceuticall;} acceptable salt of the compound, the nitrogen
oxide, or the prodrug, or a solvate or hydrate of the compound, the nitrogen
25 oxide, the prodrug, or the salt. Alternatively, comp'ounds having Formula
(IC) above may also be used as the therapeutic agent.
Non-limiting examples of preferred compounds of Formuia (IB)
include 2-benzyloxy-4-methyl-6-piperazin-1-yl-pyrimidine,
| 2-benzyloxy-4-piperazin-1-yl-pyrimidine,
30 4~benzyloxy~2¥piperazin—1-yl¥pyrimidine,
" benzyl-(4-piperazin-1-yl-pyrimidin-2-yl)-amine,
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4- benzyl oxy- 2- pi perazin-| -yl -pyrimdine, 2- benzyl oxyigmb@ﬂjeazoosl
-yl -pyrimdine, 2-(3-chloro-benzyl oxy)-4-piperazin-1-yi-pyrimdine,
2- (3-chl or o- benzyl oxy) - 4- (2(R) - net hyl - pi peraazi n-1-yl )-pyrinmdine, s
(3- chl ongo BdES ) - (4- pi perazin-1-yl-pyrimdin-2-yl) - apeheezn261

(3-chl oro-benzyl)-(2-pi perazin-1-ylyypyri m di n-4-yl)-am ne,
(3-fluoro-benzyl)-(4-piperazin-|-yl-pyrimdin-2-yl)-an ne,
f1uoro-benzyl)-(2-pi perazin-1-yl-pyrim din-4-yl)-am ne,

, 3-di fl uoro- benzyl oxy) - 4-pi perazin-1-yl -pyrimdine, 10

5-difl uog %q::gg . fnRAN-B=yh=athingyr i m di ne,

, 5-d |quorg zyl oxy H4W§R nmet hyl - p yra2|n1yl) pyrim dine,
, 5-di chl oEdSifhﬁnqub@%Vi %‘ﬂﬂ%‘aﬁ@ﬂh)ﬂ'rm/ﬂmggf‘%m n-1 -yl)-pyrimdine;
,5d|chl | I m di ne, and 4-pi pe
razin-1-yl - 2(9’?“@?%5{‘?'? gfltlgﬂn[%f oi)})rvl y?ﬁnmef ne; 1s a nitrogen oxide
t hereof, a pr QG{BLmIanBﬂDEth[mME(BfR) methytkmwfazmo‘gﬂhpmn@@e

phar maceut i cal | tabl e of the.c the nitrogen oxide, or
the grodrug, 2d @eE@&/Q?@VMyBPﬂ@"bF' ?ﬁ@?@gﬁjpwnd the nitrogen oxide,
the prodrug, 29b- crhﬂﬁo-ﬁéhi |O@aq9p§rdﬁan- Hpygmitimsient i nvention may be

adm nistered in 20 conbi natlon W|th ot her pha maceut i cal agents, such as
apo- B/ MIP ml(&bhlptﬂ*i@enmﬁi(?@'%@ﬂ deybpytadingd-Y@Mie%:s, nonoani ne reupt ake
i nhi bitors oA Sintiné £Cept or agoni sts,
dopam ne agoﬁ%ﬁ‘&b%’grﬁg 5&? e- st m}pg?ﬂ horlr)mne receptor anal ogs,
cannabi noi d | (3Jle@emeuzylpc(4~plgemzst-byl pyrinicin2-ybAEEe r at i ng hor none

ant agoni st s, tin_anal o pt or agonists, galanin
ant aghni st s, I@BH‘%’Q‘ %H%M%SPEW'%@IHE@WHB 840?.'? {"wneuropeptlde Y

ant agoni st s, t2t[yr Gl dﬁy{én@g@ﬂﬁ@(y]-4mbwmpemnmmymmnm@nw anal ogs

t her eof, glucocort|00| recept or agonls S _or antagoni sts, orexin receptor

ant agoni sts, @'[dd@ﬁMDW-M?QWI)WCBWB winerazingd YEOMFRIINe. o ycagon- | i ke
peptide-1 rec%ctgtcg?)gél?ﬁg@%%bw ,ﬂ%iﬁhrgqjynﬁ“&ﬁefactors AGRPs ( human

(_

2-(2
2-(2,
2-(2
2-(2
2-(3

agouti-relate cept or
_ 2-[1~(3-chloro-phenyl)- ethoxy]-4—plperazm- -yl-pyrimidine,
15 2-[1-{3-chloro-phenyl)-ethoxy]-4-methyl- 6-piperazin-1-yl-pyrimidine,

2-(2,3-difluoro-benzyloxy)-4-piperazin-1 -yl-pyrimidine,
2-(2,5diﬂuoro—benzyloxy)—4-piperazin-1-yl-pyrimidine,
2-(2,5—diﬂuoro—benzyioxy)—4-(2(R)-methyl-piperazin—1 -yf)-pyrimidine,
2-(2,5-dichloro-benzyloxy)-4-piperazin-1 -yl-pyrimidine,

20 2-(2,5-dichloro—benzyloxy)-4-(2(Fl)—methyl~piperazin—1 -yl)-pyrimidine,
2-(3,5-dichloro-benzyloxy)-4-piperazin-1 -yi-pyrimidine,
2—(3,5-diﬂuoro-benzyloxy)—4—piperazin-1-y!-pyrimidine, and
4-piperazin-1 —yl-2-(2,3,5-trifluoro-benzyloxy)-pyrimidine;

a nitrogen oxide thereof, a prodrug of the compound or the nitrogen oxide; a

25 gﬁharmaceutica!ly 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. '
Non-limiting examples of more preferred compounds include
2-benzyloxy-4-methyi-6-piperazin-1 -yl-pyrimidine,

30 benzyl-(2-piperazin-1-yl-pyrimidin-4-yl)-amine,

benzyl-(4-pipetazin-1 -yl-pyrimidin-2-yl)-amine,



- WD.03/ 000663 13 16 Decenber 2005 PCT/IB02/ 02261 antagoni sts, histam ne 3
recept or antagoni sts or reverse agoni sts, neur onedi ng Deca@abtZD05agoni st s,
and the |like. The conbination therapy nmay be adm nistered as (a) a single
pharmaceutical conposition which conprises a conpound of the present 5

i nvent i oo @fnodseAst one addi ti onal pharmaceuti cal agenicrdeexmnidried above and
a pharmaceutically acceptabl e excipigpnt, diluent, or carrier; or (b) two
separ at e- pharmaceuti cal conpositions conprising (i) a first conposition
conprising a conmpound of Forrmula (I1A), (1C, or (I1B) and a pharmaceutically
accept abl e excipient, diluent, or carrier, and (ii) a second conposition io

conprising at l2'%&??%5%@@%@%?2%&92%%@Ut I cal agent described above

and a pharnaceutica ipient, diluent, or carrier. The

phar maceut i cal gdepagoty-épipenan-hey/-pynmiting er ed si nul t aneously or

har mceut ] al | EEPBIo RSBy ARdatln VRIS, Dravent 6.2

recept or - nedi at Iﬁ_#sié:hﬁ#@@@ﬁzykﬁ@}ldi DiRIARethgFpigémaindeylspyimiaineani mal
(preferably; 5-HT2. receptor- nediated di seases, ,conditions or disorders).
The kit Sconpri sd8-chjorerben)alripegaalyW-MaFHiBerdBiNGg a conpound of the
present inventiop, ] . e] [difhRY-amingt hod of using the
dosage formto r‘%*é'?%g‘?a)ﬁ%@%h[d&%ﬁgs”%ﬁﬁr@ rlecjggtot-medi ated di sease,
condi tion, or d{ZHuaterhenyd}-(4apipetazin-tiybpyimigint2-WaamiNe, a phar maceut i cal
kit. conprising; a fir S form SN a conpound of the
present invent K%ﬁ&%md’-‘e(’ﬁrﬁﬁ'(?g&ﬁ%%ﬁgﬂl’f’@ﬁ'ﬁf“fg'zg’é‘é{i%b| e carrier,

exci pi ent or di byemtgifiioro-tansgery)d-pipeagin-f-gkpyriovdipe. si ng. (1) an
addi ti onal pharmaceutical agent 25 descrjbed abov&:- and (ii) a

phar macléut i cal | ?'(B@CQB@‘HBTb@“éﬁP’H)@r?‘péﬁirbﬁ;‘h@y"g?l & | uent: and ¢) a |
cont ai ner. Anot ek £5RQ0H.! _A-8at-adiv-pipaRizie - rifridiag, ng fenal e
sexual dysfunct ?32#@@%@%& I?@i»r;{gét(hje st@p@ggﬁadm- rslfib?tyeri_ to a femal e
in need t her eof 2e2iheichiprdbénzsloxy)-&{2E) toatbylpiRaiaain-dry Py nd of 30 the

present inventign. -The el bad (YA Widdi&in i W byiiRididae aRdM ni stration of
4-piperazin-1 -yi-2-(2,3,5-trifluoro-benzyloxy)-pyrimidine;

15  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.

Compounds of the present invention may be administered in

20  combination with other pharmaceutical agents, such as apo-B/MTP
inhibitors, MCR-4 agonists, CCK-A agonists, monoamine reuptake inhibitors,
sympathomimetic agents, s adrenergic receptor agonists, doparmine
agonists, melanocyte-stimulating hormone receptor analogs, cannabinoid 1
recepior antagoniéts, melanin concentrating hormone antagonists, leptins,

25 | leptin analogs, leptin receptor agonists, galanin antagonists, fipase inhibitors,

- bombesin agonists, neuropeptide-Y antagonists, thyromimetic agen_t_s,
dehydroepiandrosterone or analogs thereof, glucocorticoid receptor agonists
- or antagonists, orexin receptor antagonists, urocortin binding protein
antagonists, glucagon-like peptide-1 receptor agonists, ciliary neurotrophic |
a0 factors, AGRPs (human agouti-related proteins), ghrelin receptor



one or nore additional active agents for treating FSD. The additi onal
active WO 3 14 16 Decenber 2005 PCT/ I B02/ 02244

sel ect ed f‘g(g @ﬁgp"group consisting of (1) as estrogen mg’%?g?z"?%ﬂul ators,
estrogen agoni sts, estrogen antagoni st®¥ or conbinations thereof; (2)

test osterone repl acenent agent, testostenone (Tostrelle),

di hydr ot est ost erone, dehydr oepi androsterone (DHEA), a 5 testosterone -

i mpl ant, or conbinations thereof; (3) estrogen, a conbination of estrogen

-~ and nedr oxxylmgmgw's,dnlenamlne 3medeptoypntag@m&§$ OnESveree ageniskiPA),  or estrogen

and.nmet hyl testos ne rrmne pl a t herapy agent; (4) one or nore
dopani ner g€ 'éfﬁ'@?ﬁt‘ (%Se WaQﬂm r%"cgﬁ.‘nelﬂéel\lPY (neur opeptide Y) inhibitor;

(6) one or m)reTﬁEcﬁarﬁﬁhWﬂféﬁ@ﬁ%%@@dmﬁﬁst@maﬁa sifigliul at or or
mel anocortin enhancer; (7) one or nofe of an NEP inhi bltor (8) one or

nore of a BnErmmemeabcemana:tnpeyvmtecwnpmea@mspoméberprewﬂépt or

ant agoni st . or The tr arousal .

di sorde? ( IFRYERYON ?%t Qﬂegﬁg‘?lff pz'gfrggPé@%)gggﬂﬁ?/%%% \eﬁeb% gé%’lm desire
di sor der (?%ma@éuﬁ@i&%cc@ﬁtdbl@bﬁ@?i@ﬁf diliBntepidagiergob(iitnent . may rel ate
to a method‘for treating male erecti ysfunctlon MED) co r|5|ng t he

step of adeparate phamgaewt@ahmmppﬁtimqomﬁeslesf(l)aa rﬁ%épa eféu ly

effective am)unt e t "ﬁﬁg '
enbodi ment © ?'@&a"‘f @@8%%%8%8%%#4@5{3%@%9 d?@ﬁlarrreathcomyent in an
edi bl e ani Heée ARl deiment, Hﬂuéﬁtear edrriadréirmi @ ?‘9 argevgnticontositiedi bl e ani mal a
| ean neat |ncrea3| ng anmount of a corlggound t he present b%entlon or a

conposil i ocomprigingstieastianccadditenal porrmageyicas agent Prrtibe

fconpounds of  th resen ventl r to the edible
aﬁm)ral in apdas AR ‘?%l a%?egg%lggx?lﬁiwﬁgg?ﬁon rﬁélgh.g%rraceut i cal
agents desgﬁ% e%hi@ﬁ?corﬁﬁbmﬂbhsﬂ‘&ﬁjbeﬁédmﬁtek@i simuitaneeuslyran " al kyl "

refers to ydrocar bon radi cal the. general formula CnH2,,+1. The

al kane r adseca.len’m;lylaﬁdslﬂmygﬂﬁebr branched. 30 For exanple, the term
(OOl Yl e e i A He"h phs Bkt kifor use by a consumer to treat or
prevent 5-HT; receptor-mediated o
diseases, conditions, or disorders in an animal (preferably, 5-HToe receptor—
mediated diseases, conditions or disorders). The kit comprises a) a suxtable
dosage form comprising a compound of the present invention; and b)
instructions describing a method of using the dosage form to treat or prevent
20 ab-HT2 receptor;mediated disease, condition, or disorder. ‘ '
ol Yet another embodiment may be a pharmaceutical
) kit comprising: a) a first dosage form comprising (i) a compound of the present, '
invention and (ii) a pharmaceutically acceptable carrier, excuplent or diluent; b)
a second dosage form comprising (i) an additional pharmaceutical agent
25 described above, and (ji) a pharmaceutically acceptable carrier, excip_ient or
,dlluent and ¢) a container. '
Another embodiment may relate to a method for treatmg
female sexual dysfunction (FSD) comprising the step of administering to a
. ‘female in need thereof a therapeutically effective amount of a compound of -
| 30 the present invention. The method may further include the administration of
one or more additional active agents for treating FSD. The additional active



branched al i phatic group containing 1 to 4 carbon atons (e.g., nethyl,
ethyl, 16 Decenber 2005 WO 03/ 000663 PCT/|S02/02261 156!Deb61ﬂ1§5ﬂ2£)05 propyl,
n-butyl, FYRPIN6G butyl, t -butyl, and other constituti onedT/ABoHOBEI S
cont ai ni ng 1 to 4 carbon atons (i ncI udi n@ stereoi soners). The al kane

radi cal nmay be unsubstituted or substituted with one or nore - substituents.
For exanple, a "halo-substituted alkyl" refers to an al kyl group 5

substituted with one or nore hal ogen atons (e.g., fluoronethyl,
di f | uor omet hyhents'mby %@fé%!l@étéd lfronpﬁfeféfaap%hméhn%@lﬂk@r m&m¢en br ormoret hy!
and the like)” Simlarly, the alkyl portlon of kyl am no,

di al kyl am nofeagpte pdu t@Sgeﬁmmqmssammhgoa&abkyl def i ned :

b dth l bstit t hal t ted al koxy,
Lo al Kyl am ROV DUTERAS thered B} BaldpBRe B Rsames B06RL WSReiitg ng ac
hal o- subst i mss@réua} lﬁlhydi@fes'ft%iel%h@VGeh?&f@ebi@hﬁfoé?@fddeadd%ﬂ afully

saturated cycl oal ky refers to nonaromatic Tings that are elther
partial | y5 ortefsmstgrqmﬁcirr@@ﬁaoemmbmattemﬂmrepf b&keﬂmgqn,@comlmhatpmaf urated

| ,ud h | |
(et ooy, Sl B phoSmBesBy b &nbith OB aRE erd SXERINER
cycl ohexyl, G:Véétﬂi@éfeaudi m&Mﬂ't@Q@é@%r@é‘Mbm@%‘ réfl&cérleat thelrﬁﬁﬁger& ecified

otherwi se, the term"fused ring" refers to partially or fully saturated as
vel | as ar onfd) i0peceir oty dopamineigin agents: ¥2) ore of mgrewf@aMiPY Pref er abl vy,

rom i o1 oguine B aRic N MLiteref baf el BhRRR TP RERFL ERploy 20 o' cct

cor r espoffi nNeyarist SrRodiiatet dranélidfdeotineritiaficht, T8) 6xe P nesredi ahUsEr ri ng
syjt ens i nclude naphthal ene, indane, indene, isoindene, benzofuran,

i Sobenzof ur dnhibijeri8) bpemr@mrercé a BeRAshibjtoriansH@h enei ordopee of3H i ndol e, |

H- dol I 2H 1
%5 benyopyr AeTRaeREerRle? BREoNRS of FRAUARR, Frad S iRmsnisthéitde; 5
benzoxazi ne feﬁ‘létléséxﬁﬁ@@&@él' diSordéH{ES AP g8rRIeaidgasmié digbrder @’QIDPX&ZI ne,
2H-1 2-benzoxazi ne, 4H--1, 4-benzoxazine, and the |like, The term

"het er oar y| "hyps@aetive ﬁexualcdmredilwdet WDQ)L)@V Qﬁ’%‘ﬁé pRin disatdersyst ens
containi ng 1ozor Ar?otggrteen%)o%lﬁrr?grﬁ r{lgydl% ate 4 oeap;[nleﬁ'loﬁel _ect _eq fr om
| for treating male erectile dysfunction (MED) comprising the s’gep of
~ administering o a malé in need thereof a therapeutically effective amount of
a compound of the present invention. '
Another embodiment may relate to a method of increasing -llean
20 -meat content in an edible animal comprising the step of administering to the
) . edible animal a lean meat increaé'ing amount of a compound of the. present
invention or a composition comprising the compound of the present -
invention. The cbmpounds of the present invention may also be
ad_miniStered to the edible animal in combination with any one of the

25 additional pharmaceutical agents described above.

Deﬁhitions
As used herein, the term “alkyl” refers to a hydrocarbon radical of the,
general fonnula'Can.m,' The alkane radical may be straight or branched.
30 “For example, the term “(C1~C4)alkyl"_ refers to a monovalent, straight, or
braneh’ed aliphatic group containing 1 to 4 carbon atoms (e.g., methyl, ethyl,



30 nitrogen, oxygen, and sulfur. The heteroaryl group may be unsubstituted :
or  substituted with 1 to 3 substituents. Preferred subpkédmtnt2603 ncl ude
hal 0 (Br, 16 Decenber 2005 WD 03/000663 PCT/| B02/02261. 16 C, 1, or :
F), (Cl-4) alkyl, and (Cl-C4) al koxy. Suitable heteroaryl groups include

pyridin r|din-3-yl, furan-3-yl, furan-2-yl, tp -yl
t hi opheﬁ‘%ﬁ%mpwg%lhl azol -2-yl, pyrrol-2- yI pyrrol - 3- ylll&ggé}?zho - 3- yI

qui nolin-2-yl, quinolin-3-yl, |soda|nolln 3-yl, benzofuran-2-yl,
benzofuran-3-y|, 5 i sobenzof ur an- 3- yl, benzot hi ophen-2-yl,

benzothiophen 3-yl, indol-2-yl, indol- 3-yl, 2Him dazol - 2 yl, oxazol -2-yl,
| soxazol - 1, 2, 4- oxad

1,2, 4- oxzﬂ'lePH!iof‘P@Wllv n- F‘@Z'RW ¥ tR‘étylleBtyi trloﬁ%tﬁ@f'?q{[ﬂqo@&l neans that a

hydr 0gen ;g SR QBneiTRY Wh%ard&ﬁ%t&ﬂ@%n&@ﬁir@%@&e%bheﬁa)dlrﬁé erent atom or
nol ecule The atomor  nolecule 1o re t he hydrogen atomis denoted
Uﬁigw

as a "suladkaneuetical mavmbeuawhsﬁtmtgi@rtwt@at ftin pB%LF’f (OEhvi si ons and al | ows

for subst r general ly
under st oD USRS EoCrdthls & HERPRSST aloF robRBRatol brop JTORI S Y

sel eced sapstﬁatg‘dmimnead\momao@hfa&omS (elye flwbeornetby| ogi cal characteristics
of the co ound or agversel %III nterfer use %ﬁwt he nedi canent.

The ter md Of‘?fB@@'H' lugeomey rg@%ypgﬁ@(@ﬂ?@y{]ﬁ@n&g{p jon of at |east

one of t e e BHNNR Bral aglikiemirio)g of the conpounds
of Forw:égl (rﬂl’\ém%% @m“é})‘ Mbg., nono- Igl?@ |-¥)|X| déze The nitrogen

MONO- OXi mwiawr@xoealkﬂ&magr@un@a&tlﬁﬁagamem%ﬁnm%@wkvi figedyi xt ure of 20
p05|t|on X|de pyri m di nes
o™ & i aparE 3R e fodumeully ] Boon i s M bdRER ABNE T e et i ng

gr oupm OhlkyPgm[ﬂcefdﬁllejlarmm os alkgithio genup hasatheisamegoeaning s balet oyed to bl ock

or protect partlc a unctionality Wmle reacti ng other functional
groups oﬁUP UE%'rﬁS'SUHB{"qQoa;L é—f?anpl e, an "amno 25 protecting group" is.a

substi tuent atrhaqg@sl daptiadp orillP SaflirXel dybiohikil esfls tonon@oatatict s the ani no
functionality 1n the conpound. Suitable am no-protecti ggm R’ oups i ncl ude
0

acetyl , ringsthaicaregiieenpartially oufullyjwdrgshgled. Fgoeyxampley, Xy car bonyl
(CBz) anquIR/ st Pl LA RY PR YGAES GRXIps (STiBR 88 cyclopropyl,
15 cyclopropenyl, cyclobutyl, cyclobutenyl, cyclopentyl; cycipentenyl,
cyclopentadienyl, cyclohexyl, cyclohexenyi, cyclohexadienyl, and the like.
Unless specified otherwise, the term “fused ring” refers to partially or fully
saturated as well as aromatic carbocyclic and heterocyclic ring systems.
Preferably, the heterocyclic ring contains 1 or 2 heteroatoms independently
20 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[blthiophene, benzofcjthiophene, indole, 3H-indole,
1‘H-iéoindole, indazole, indoxazine, benzoxazole, anthranil, tetralin, 2H-1-
25  benzopyran, quinoline, isoQui-noEine, cinnoline, quinazoline, 2H-1,3-
benzoxazine, 2H-1,4-benzoxazine, 1H-2,3-benzoxaziné, 4H-2,1-
benzoxazine, 2H-1,2-benzoxazine, 4H-1,4-benzoxazine, and the like.
The term “héteroaryl” refers to aromatic monocyclic or bicyclic ring
systems containing 1, 2 or 3 heteroatoms independently selected from
30 nitrogen, oxygen, and sulfur. The heteroary! group may be unsubstituted or
substituted with 1 to 3 substituents. Preferred substituents include halo (Br,



Simlarly, a "hydroxy-protecting group” refers to a substituent of a

hydr oxy 30 group that bl ocks or protects the hydroxy famneédntbealooy .

Sui tabl e protecting groups include acetyl and silyl. A "carboxy-protecting
group” refers to a 16 Decenber 2005 WD 03/ 000663 17 PCT/ | B02/ 02261

substi t uento @foodskre car boxy group that bl ocks or prot ecisaghgnsar boxy
functionality. Conmobn carboxy- prot ec%ng groups i nclude - CH2CH2SO2Ph,

cyanoet hyl, 2-(trimethylsilyl)ethyl, "2-(trinethylsilyl)ethoxymethyl, 2-(p-
t ol uenesul fonyl )ethyl, 2-(p-nitrophenyl sul fenyl)ethyi,
2- (di phenyl phosphino) s ethyl, nitroethyl and the |ike. For a general

descript i

protect i vo. € b (G A G GIALY Sl naGRaMg oS CNC, 1001

The term "lingiade pylﬁdﬁﬁerﬁ pysidia- 3‘,vlntnmmﬂ-yt man-lzl-yh.dblopbemeyhcept or. As used

Qﬁi Py, TiorpRRged ke pen ettt et pveRn B P RERY A ount. of
conpound lgﬁoﬁn gi?fsegﬁﬁéud-@!%&hﬁmrb I(be\\zbfuﬁiﬁ-s- r prevents the

part i cul ar I seas di sor (i) atf enuat es, amel i orat es,

or elimnat Beberanﬁxrm-warbens@thppbﬁt2ﬁ'i b@ﬁ@fbﬁph@bﬁ'lyhﬂ“dﬂ"gé&é%do tondi tion,

or di sorder ay/. &Eéﬁ?z | nore

synpt ons_of tﬁgH 4 {'J%'Xf’) 9%&”'23@%0)(%%@3?’?”594 or |gg§ gﬁezdgscrl bed

herein. Thetrfh@dil-’ﬂ-ylanem%xaﬂfﬁcﬁﬂwltandhberakes conpani on ani mal s (e.g., dogs,

cats and horses) food“s urce ani ﬂ] g_lo ani na@&om mar | n| mal s, birds

and ot her sinil Jrheéﬁm?m‘—\ stijutode Meang-Hjah g Dydiog PQ@erPge ©f 0od- source 20

ani mal s SuChaASadeflacdt ith atiMeAEniisin oP Hiddale, The amh asmolaebier maceut i cal |y
|

accept abl e” cates that the substance or conposition must be conpatible
chem caliby wplicing thekydregeyiion isﬂenomedraStawéub%ﬁm i Ht ®HMent s conprising a

Lot g sl DA Bl AR ApREIG BB R Lo
pr ophy! act i gormAbe irpik lariatHowever gt generally bederstood by thasewsitied 81t he pr esent
' nventi on” unlrtettsxgt tﬁg gﬁl‘)st;tuents zhould be selected so as to not adversely affect
the pharmacological characteristics of the compound or adversely interfere
15 with the use of the medicament.

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), (B) or {IC)(e.g., mono- or di-oxide). The
nitrogen mono-oxides may exist as a single positional isomer or a mixture of

20 positional isomers (e.g., a mixture of 1-N-oxide and 3-N-oxide pyrimidines or
a mixture 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-
25 protecting group” is a substituent attached to an amino group that blocks or
protects the amino functionality in the compound. Suitable amino-protecting
groups include acetyl, trifluoroacetyl, #butoxycarbonyl (BOC), '
~ benzyloxycarbonyl (CBz) and 9-fluorenylmethylenoxycarbonyi {Fmoc).
Similarly, a *hydroxy-protecting group” refers to a substituent of a hydroxy
30 group that blocks or protects the hydroxy functionality. Suitable protecting
groups include acetyl and silyl. A “carboxy-protecting group” refers to a



i-dentified otherwise) refer to conpounds of Formulae (IA), (1C and (IB),
ni trogen oxi des thereof, prodrugs of the conpounds or 1pDecafiget 2085 des, .30
phar maceutical |y acceptable salts of the conpounds, nitrogen oxides, and/or
prodrugs, and hydrates or solvates of the conpounds, nitrogen oxides,

salts, 1 r 2005 WO 03/ 000663 PCT/ 1B02/ 02261 1 rodrugs, as
wel | as, G‘XBﬁg@{agﬁseoi soners (includi n% di ast er eol soner%cgﬁ%&%hggant | onmers),

tautomers and isotopically |abel ed conpounds. DETAILED DESCRI PTI ON 5 The
present invention provides a nethod for treating or preventing 5- HT2
receptor-nedi ated di seases, conditions, or disorders by admnistering

conpounds of, For nul | B) which - | d f bl
- Hrze. andpupsBiomofing gebpddprtdiaEess pi bt R AbotP R o U 2 e &R Hna
Py ogen, | R B e o o s ANl Ky am o W i

, - i, am no, or, - ; ’
thin,a nejarceibrignasts ooy REo e 10, "ria 'ang Fia
are each i yar Wt i ' -C(O NH2,
(CL- Oy al I AREAERISY ?&@%3%%9??ﬁ%@?‘%@‘i@%’?@%ﬁ&‘?“@’ 29
hal o- supst ethyt, eilrophyh abt) ihelike.y , FaRPeganeta! Hescrt ikl af peiRating greupsm a 20 five-
Ria" 1 akenatBielnep thert i S PRyt orblhs K GEAHERAGE ™ 1 Py I
??:ELUE;?L; e:ijglsmme)E&raﬁnsﬁegma{]@ﬂf,ﬁ@mare each i ndependently hydr ogén,

- a , partia r t - | oal kyl

whi ch take% togﬂimmwﬁﬁngﬂﬁs&s%a@gm‘%ﬁlé& gﬁ&&'dﬁc@ §i¥§90 %é’rﬁ‘éd?rfﬁrfym
saturated fusehorh!he iGahd nidy pbsséds farkdliof il ehist br afitagdnistl6 Decenber 2005

10 activity.
The phrase “therapeutically effective amount” means an amount of a

compound of the present invention that (i) ireats or prevents the particular
disease, condition, or disorder, (ii) ‘attenuates,,ameliorates, or eliminaies
one or more symptoms of the particular disease, condition, or disorder, or
15 (iii) prevents or delays the onset of one or more symptoms of the particular
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
20  animals such as cows, pigs, sheep and poultry.

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.

25 The terms “treating”, "treat", or "treatment” embrace both
preventative, i.e., prophylactic, and palliative treatment.

The term “compounds of the present invention” {unless specifically
identified otherwise) refer to compounds of Formulae (1A), (C) and (iB),
nitrogen oxides thereof, prodrugs of the compounds or nitrogen oxides,

30  pharmaceutically acceptable salts of the compounds, nitrogen oxides, and/or
prodrugs,ﬁand hydrates or solvates of the compounds, nitrogen oxides, salts,



PCT/ 1 B02/ 02261 R1 and e are each independently hydrogen, (Cl-C4)alkyl, or
(G- C4)alkyl substituted with hydroxy, fluoro, or (¢éDcdembd®005 R4 i s
hydr ogen, hydroxy, (Cl-C4)al kyl, (Cl-C4)al kyl substituted with hydroxy or
cyano, (Cl-&4)al kyl carbonyl, (Cl-4)al koxy, (Cl-C6)al koxy s carbonyl, or
(C3- C4) al ¥ hiosés Nitrogen oxide thereof, a prodrug of péhges@sgound or the
nitrogen oxide; a pharmaceutically acceptable salt of the conpound, the
nitrogen oxide, or the prodrug, or a¥sol vate or hydrate of the conpound,
the nitrogen oxide, the prodrug, or the salt. 10 Conpounds of the present
invention may be synthesized by synthetic routes that include processes
anal ogous to those known in the cheni cal rts.,. rticularly in |ight of
the descri pRiy RBHRGer e elLsse A SieRisoatess raing dasipfegistmes i ner al 1 y
avai | abl e fgntiePers! BLRMSOMMTiISsopibAlY |A5eléd 8smpdundehem cal s (M | waukee,
W) or are readily prepared using nethods well 1s known to those skilled in
the art (e.g., prepared by nethods generally described in Louis F. Fieser
and Mary Fieser, Reagents fo ﬂ '% _ﬁigg {s v. 1-19, Wley, New York
(1967-1999 ed.), or Beilsteiqu:k %ﬁ} G2 iaid ani schen Cheme 4, Aufl.
ed. Springer - VerThegpreSentlinveption providds agnathpg farrieating ¢aprevendingibt abl e via t he
Beil stein i ne_dat aba 20 For illustrativ rposes,. t.he reaction
cchenee derila BAeRE S Ay Hisgesssorardtiont. oiscr e EpRTHEtE ng « he
conpounds Qfonﬁﬁlﬁnnﬁ&@‘ﬁﬁﬂﬁmﬂlﬂ‘fﬂﬁ?ﬁvhi@ﬁ adbas BT, raseptéligantie (pistdialyes. For a
nore detail ed description o he i ndividual reaction steps, see the
Exanpl es sdrtilerndieicHTe4iererier igandfe art will appreciate that ot her
synthetic routes may be used to synthesize the inventive 25 conpounds.

Al t hough specific starting materials and reagents are depicted in the
schenes and di scussed bel ow, otb&%bsta.mingfmaqéPial1 and reagents can be
easily substituted to prgvide vard ety of/derijvatiRes and/or reaction
conditions. In additiom ny af %HQ_COymau ds/prgpared by the nethods
descri bed bel ow can be fght bet nndi fived\in J G of this disclosure using.
30 conventional chem str, | known to thosels zR'in the art. For
exanple, a sulfide h? (i.e., W-- S)Rm:n bg easily oxidized to its
correspﬁpding sul finyl 16 Degéhber 2005 WO 03/ 0083

(IB)
wherein -
XandYareCRandZis N, or Xis N and Y and Z are CR, where R
for each occurrence is hydrogen, halogen, (Cs-Ca)alkyl, amino, or (Cy-
15 Cga)alkylamino;
W is oxy, thio, amine, (C1-Ca)alkylamino, or acetylamino;
R R™ R, R" and R'™ are each independently hydrogen, halogen,
nitro, cyano, amino, -C(O)NH,, (C+-Ca)alkyl, halo-substituted (C+-Ca)alkyl, (C{-
C4)alkoxy, halo-substituted {C,-Cy)alkoxy, R'® and R™ taken together form a
20 five- or six-membered, aromatic or partially or fully saturated fused ring, or R
taken together with R% or R® forms a five- ar six-membered, fully saturated
fused ring; y
R and R are each independently hydrogen, (C4-Ca)alkyl, pariially
- or fully saturated (Ca-Cg)cycloalkyl, or one of which taken together with R™
25 forms a five- or six-membered, fully saturated fused ring;
nis 0, 1, or 2 (preferably 1 or 2);



PCT/ |1 BO2/ 02261 20 or sulfonyl group (i.e., W= SO or SO2) using comon

oxi dati on prpcedures (e.g., oxidation with mchloropesbebaabs 2805d). In
the preparation of conpounds of the present invention, protection of
remote functionality (e.g., primary or secondary am ne) of internediates 5
may be necessary. The need for such protection wll vary depending on the
nature of WOH&™fiot e functionality and the conditions MSf"PR&* 5 epar ati on
nmet hods. Suitable am no-protecting dPoups (NH Pg) include acetyl
trifluoroacetyl, t-butoxycarbonyl (BOC), benzyl oxycarbonyl (CBz) ’ and 9-

f I uor enyl nmet hyl eneoxycar bonyl (Fnoc). The need for such protection is 1o

readily determned b ne skilled i h : I pti
protecting gr ml%g ?ﬂﬁéagﬁ@i gaééﬁe@baeéﬁng@ﬁg@jgﬁlgﬁge'[@{‘/’ed(Caarsglrjl ptOIr Sgnﬂ:
Synt hesi s, gﬁgw S%hﬁmne?s‘m{ﬁo m&ﬁ)"’ﬂﬁ&b,kor (ég_@;)anggplerre | illustrates the

preparatio corpou e ‘present ' invention where Wis 0, S, amino

or, (Cl- cH:4;|) al klylFf'ris hydrogén Dyclenye (CrsOploniCo S driod subsituted Wi, 1 R4+ RU
— Pl &oor cyand (. JanyiddBa D108 yadxd, (CRCfamal N Hal - Ra=N~-~ ae

Ph
5 carbonyl, or {C3-Cs)alkenyl;

a nitrogen oxide thereof, a prodrug of the compound or the nitrogen
oxide; a pharm_aceutica!ly 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.

10 Compounds of the present invention may 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
Chemicals (Milwaukee, W) or are readily prepared using methods well

15 known o 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 (1 067-1999 ed.), or Bellsteins
Handbuch der organischen Chemie, 4, Aufl. ed. Springer-Verlag, Berlin,
including supplements (also available via the Beilstein online database)).

20 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

-appreciate that other synthetic routes may be used o synthesize the inventive

25 compounds. Although specific starting materials and reagents are depicted in
the schemes and discussed below, other starting materials and reagents can
be easily substituted to provide a variety of derivatives and/for reaction

" conditions. In addition, many of the compounds prepared by the methods
described below can be further modified in light of this disclosure using.

30  conventional chemistry well known to those skilled in the art. For example, a
sulfide linkage (i.e., W = 8) can be easily oxidized to its corresponding sulfinyl



TIV.Ph W= -0, -S, -NH, or (Cl-C4)al kylamne Ph = substituted or
unsubstituted phenyl Schene | .5 Reaction of the di-halggrRest&sSioosut ed
het eroaryl conpound of Formula Il with a conpound of Fornmula Il (R4 may
optionally be an am no- protecting group) in a suitable solvent (e.g.,

et hanol , {ygudfaiegd . n-butanol, toluene, dioxane, THF, pdMEo2he1
acetonitrile) in the presence of a suyjtable base (e.g., sodi um car bonat e,

pot assi um car bonate, cesium carbonaté, 1o sodi um hydrOX| de (NaCH),
pot assi um hydr oxi de, 1, 8-di azabi cyclo- [5.4.0]undec-7-ene (DBU),
triethylamne (TEA) or pyridine) at about 25C to about 200C for about 1 to

beT/ 1 031 0o SeoB R Gk S S R0 uahd aREH R patcl ofRulids OO0
appr opr i at e(eay aﬁdaﬂ@nawthmlcmerﬁpemngmca&tip-i t- BuO—I d| oxane, THF or DMF)

in the presence of a abI base sodi | r.bonate . pot assi um
carbonate, cesi JmiP %BFQBB 9%0 "é’ﬁ@’?m JPFORRGIOB,  pyri di ne)

at about 256t fethote flbRlIdNaREQE ], gy’rlnﬁaWBF sécoh&ar?faﬁiﬁﬁe 7of Y EnddifEsIces

intermediate V wherein W “i's™an ammno |1 nking arou or a (Cl-C4)alkyl
subst i t ut edmayibedqieckssanngTiy vegst for smhmte@hqhw aany dﬁﬂamd@gmt\w ami ne,

3-chl orobenz AI ternatively,

i nt er medi at & tp(?aﬁﬁaggeﬁ Otéémgﬁﬁﬁ#%ﬁ%a@r?ﬂ glﬂo%rf]& tﬁ@ﬁrédggagrroop“ at e al cohol

or thiol :cnrl;@ﬂmtsvmﬁglﬂeammo fﬁldFectmgbrmlpe NH+Rg§a1wdeDMéIyi beﬂzene or a

m xture o nzene and wat er u a, ca as

18- cr own- 6 WHlugioaGetyl sbutpRycy ”b’ @Q@ ¥)VI b‘im{lgé%%cﬂﬂdué'S hours to

yi el d compogpst nﬁﬁeft@feﬁﬁb@cé(rﬁﬁhﬂr(FhﬁcWTﬁe Qeééf foPsuchsrof@tiemistay be obt ai ned

by treatnment of the Correspondi ng al cohol or thiol with a base (e.g., 15
pot assi um c@aﬂﬁmdetemlsedbmnnﬁylﬁﬂecu@ the gdi drer & paneyR| drscripiangli um

protecting groups and their use, see T. W. Greene, Protective Groups in
Organic Synthesis, John Wiley & Sons, New York, 1991.
Scheme | illustrates the preparation of compounds of the present

invention where W is O, S, amino or {C1-Cy)alkylamino.




hydr oxi de, potassiumt-butoxide, or sodiumnetal) in an inert sol vent
(e.g., toluene, dioxane, DVF, THF, or benzene) at abogbDedifbdr@0edpout 200C
for about 1 to about 24 hours. Suitable alcohols include benzyl alcohol,
a- phenet hyl al cohol, 20 phenethyl al cohol, 3-1uoro-benzyl al cohol,

3-chl oro-benzyl al cohol 3- nmet hoxybenzyl al cohol, 2-chl orobenzyl al cohol,
3 f1 uor o-WORMENEBhy| al cohol, 2-chi or o- a- phenet hyl al SHBY20326 4 or 0- a
phenet hyl al cohol, 2,5- difl uorobenzy1!1 al cohol, 2, 5-di chl orobenzyl al cohol,
3,5-difluor obenzyl al cohol , 3,5-dichl orobenzyl al cohol,

2- hydr oxynet hyl pyri di ne, 2-hydroxynethyl-6 25 chl oro-pyri di ne,

2- hydr oxynet hyl - 6- met hyl - pyridine, and the |ike. Suitable thiols include,
a-t ol uenet hi ol , (2-nethyl phenylsfnet hanethiol, 3-(triflutkemethyl)-a

t ol uenethiol, 2-chloro-a-tol uer,het hi ol , (3-nethyl enyl ) t hanet hi ol ,

2-chl or 0- 6- f | uorgBerz zyl mer carp’ta\n 0- f1 uor obenzyl N Ny :
m chl or obenzyl r capt art, ne{-hy!—be-nzyl n{arcajpt an, ang the like. 16
Decenber 200p, 63 p 02/ 02261 23 Thg‘/'%*sLL\l de I|nkage can be

oxi di zed to the correspondl ng sul finyl or suI'?onyI w1 ng standard

oxi dation proceduri#gs well knownlito those skilled in thelVart. Wien R4 is an
am no-protecting group, internediate Vis deprotectpd s to give the am ne
VI. For exanple, a BOC protected anm ne may be deprpte d Ry treatnent
with trifluoroacetic acid (TFA) in CH2Cl 2. The secpnd m ne VI can then
be alkylated to the amne VII by nethods well kno t ose skilled in
the art. A preferred nethod is reductive al kyl ati onlPh Qener §, reductive
al kyl ati on reactions convert internediate VI into Schiff 10 base by
reaction with the desired al dehyde or ketone in a polar solvent at a
tenperature from aboyt 10C to about 140C for abOLg/Y&Zto apout ,24 hours in

t he presence of 3AXhor2CUREr $feves. Typ| h edui vai\e or a slight
excess of th& al deltydglor ne is added egaqﬁ%, bl e pol ar
sol vents inck rret Hyl Phh d.e,._i.,_; dijc I oet hanéV | sul f oxi de,
15 di net hyI V@I cohol s (e.g. or et hanol) or m xtures
t her eof . F@nrred ol vent is net hano I n ®ffe s¥me reaction vessel, the
'mne is
/Y§ 2a b
- NZ R R
s A
| ﬁ(\NAN/l\W TPh
4N
R R
W =-0, -8, -NH, or (C,-C jalkylamine
Ph = substituted or
unsubstituted phenyl
Scheme |
5 Reaction of the di-halogen substituted heteroaryl compound of

Formula il with a compound of Formula Il (R* may optionally be an amino-
protecting group) in a suitable soivent (e.g., ethanol, -butanol, n-butano!,
toluene, dioxane, THF, DMF, or acetonitrile} in the presence of a suitable
| base (e.g., sodium carbonate, potassium carb.onate, cesium carbonate,
10 sodium hydroxide (NaOH), potassium hydroxide, 1,8-diazabicyclo-
{5.4.0)undec-7-ene (DBU), triethylamine (TEA) or pyriding) at about 25°C to
about 200°C for about 1 to about 168 hours gives intermediate IV.



then reduced to the tertiary amne in the presence of a reducing agent at
tenperature fromabout 0OC to about 10C and t hen war megs Dec@nb&P00s at ur e
from about 20C to about 40C for about 30 minutes to about 2 20 hour s.
Sui tabl e reduci ng agents include pyridine borane conplex and netal

bor ohydr i g@%séudesh as sodi um borohydride, sodium tri aegiBipmper ohydride
and sodi um cyanobor ohydri de. Suitab%; al dehydes or ketones include

par af or mal dehyde, acetal dehyde, acetdhe and the |ike. Al ternatively, the
am ne VI may be acylated or converted to a 25 carbamate . according to
met hods well known to those skilled in the art. Conpounds of the present

I nvention ere W.is. o j-nki Al kyl am no i nkin
aroap can ol ears o oflpaaf i rrdss Us riproBief ne Al ' 1600
attached t osdnemt (/g EiOH,BUOH piika@neTEHF onDMES in thelpissenat efiai n Schene 11
bel ow. The synthetic procedures are anal ogous to0 3?ethose descri bed above

for the redutigPipdage (50 EPEHMSRMONALS RAFSSIID oG, 88FUMe | . 16 Decenber
208 Y9, B Lt R, CPVESEA kg g vt e
5 about 206°C for about 1 to about 7 days produces intermediate V wherein W
is an amino linking group or a {C4-Ca)alkyl substituted amino linking group.
Suitable amines include benzylamine, 3-chlorobenzyl amine, 3-flucrobenzyl
amine, and the like.
Alternatively, intermediate IV may be reacted with an anion of an

10 appropriate alcohol or thiol in a solvent (e.g., THF, toluene, dioxane, DMF,
benzene, or a mixture of benzene and water) with or without a catalyst such
as 18-crown-6 at about 25°C to about 200°C for about 1 to about 48 hours to
yield compounds of formula V wherein Wis O or S. The anion may be
obtained by treatment of the corresponding alcohol or thiol with a base (e.9.,

15 potassium carbonate, sodium hydride, sodium hydroxide, potassium
hydroxide, potassium +-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, -

20 phenethyl alcohol, 3-fluoro-benzyl alcohol, 3-chioro-benzyl alcohol, 3~
methoxybenzyt alcohol, 2-chiorobenzyl alcohol, 3—ﬂuoro-a;phenethyl alcohql,
2-chloro-o-phenethyl alcohol, 3-chloro-a-phenethyl alcohol, 2,5-
difluorobenzyl alcohol, 2,5-dichlorobenzyl alcohol, 3,5-difluorobenzyi afcohol,

- 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)methahethiol,

3-(triftuoromethyl)-c-toluenethiol, 2-chioro-o-toluenethiol, (3-methylphenyl)-

| methanethiol, 2-chloro-8-flucrobenzylmercaptan, o-fluorobenzyl mercaptan,
" m-chlorobenzy! mercaptan, 2,4,6-trimethylbenzyl mercaptan, and the like.



H X PC |1 1B02/ 02261 Schene 11. 5 The conpound of Fornula VIII can be
converted to the benzyl am ne Xl by nethods well knoygpDeferhbe 2005. A
preferred method is reductive alkylation as described earlier in Schene 1
where a Schiff base is formed wth internmediate | X and then reduced with
an appropriate reduci ng agent. Suitable al dehydes and ketones (i.e.,
conpound‘wpoﬁgpﬁﬁla | X) include 3 io0 chIorobenzaldehy(‘F(Q,TIIBO2"”2:261 .
3-fl uorobenzal dehyde, m chi oroacet openone, m chl or opr opi ophenone,

o- chl oroacet ophenone, 2-fl uorobenzal dehyde; 2- chl or obenzal dehyde,
2, 6-di chl orobenzal dehyde, 2, 5-di chl oroacet ophenone,

2- chl oro- 5- et hyl acet ophenone, 2,5-difl uoroacet ophepone .2, 5 16 Decenber
2005 WD 03/ 00068% Rdfifelsbagaoashe oxdiged to hessre QF\S“&%H@?V' or

2, 3-di chl or @E@S‘@Z%iﬁ%§%§,rd %xi?ﬁp%r‘} g}dégﬂl??Q e kASHY ffthose skilled in

2, 5-di fl uoP uor oacet ophe none,
5-chl or o- 2¢iedioxybenzat dehyde, 2-fl uoro-5- net hoxybenzal dehyde,

2, 5-di chl or obenzal d de, 3,5 5 dichl orohe :

3, 5-di chl or oace ﬂg&é;n@" a@?@:HP%CﬁBQ g5 z@ﬁ%@%@ig%eéd@ s deprotected

2,3, 5-tifl yok iAey.d td4 BOCusrorerdtapiine nayhe 2, 3, 5-

trifl uo% op%%'?%g%%@ﬁg!wf%ﬂ%ﬁﬁ%hl or(t);ggnz h%ig d é 3E6-

tri f | uor obdapratetisd oydreakment wigh Viﬂlé@f.oa??*é%ﬁ(?‘é ?/" &h‘é kel t ant conpound of
Formula X with piperazi 5 ' t ds @dditanol ,

t - but anol , SﬁCOIB’gBﬁ?’Qﬁéf"TS?W&Qn% Q@%ﬁ?ﬁ@?ﬁTﬁhgmb%?eg?efqm trile) in the
presence ofn@wn Blihbebsidlicdds ehd art.g A prefedied metlodis medustive alltadiplim car bonat e,

sodi um hydroxi de, TEA, U ar ridi ne . 200 0C for about
1 day to ﬁ?ﬁ@fa"gé@g‘#f:“&%ggy@%@é\gg 'Hﬂ%ﬁ%‘m%hd&‘g&#éed'égr\mﬁ%%&c@nvent i onal
met hodg, a”gé\% b* Pé‘a@ﬁﬂrﬂﬂﬁtl‘@fde%ﬁééhﬁidh?ﬂe ankbtore ipwr pélacsalvam akaown to one of
ordi nary ski n the art can be used to _isolate ounds of the

present i niempérature Biamabbut HEC thabeyt 1416 fpm*&uh%wgpe@% BUS ed t hereto.
such techni “gsbrg\ét—:-lnlce bes Wel LicknaVBields. Chipicty, nddiiValeritior bl stight
excess of the aldehyde or ketone is added to the amine. Suitabie polar
solvents include methylene chloride, 1,2-dichloroethane, dimethylsulfoxide,
15 dimethylformamide, aicohols {e.g., methanol or ethanol), or mixiures 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 agentata
temperature from about 0°C to about 10°C and then warmed o a
temperature from about 20°C to about 40°C for about 30 minutes o about 2
20 hours. Suitable reducing agents include pyridineshorane complex and metal
borohydrides, such as sodium borohydride, sodium triacetoxy borohydride
and sodium cyanoborohydride. Suitable aldehydes or ketones include
paraformaldehyde, acetaldehyde, acetone and the like.
Alternatively, the amine VI may be acylated or converted to a
25  carbamate according to methods well known to those skilled in the art.
| Compounds of the present invention where W is an amino linking
group (NH) or aikylamino linking group can also be prepared by reductive
alkytation of an amino group attached to the pyrimidine or pyrazine ring as
illustrated in Scheme 1l below. The synthetic procedures are analogous to
30 those described above for the reductive alkylation of intermediate VI in

Scheme I.



the art and may include, for exanple, all types of chromatography (high
pressure |iquid chromatography (HPLC), columm chronat egrrbyvbaer00s 20
comon adsorbents such as silica gel, and thin-layer chromatography),
recrystallization, and differential (i.e., liquid-liquid) extraction
t echni queggg o3AdigsscOMpounds of the present invention maychgeeaated and
used per se or in the formof its pharmaceutically acceptable salt, solvate
and/or hydrate. The term "salts" refers to i norgani c and organic salts of
a 25 conmpound of the present invention. These salts can be prepared in situ
during the final isolation and purification of a conpound, or by separately
reacting the conpound, N-oxide, or prodrug with a suitable organic or
inorganic acid and isolating the salt thus forned. Representative salts
i ncl ude the hydrobrom de, hydrochloride, hydrol odide, sulfate, bisulfate,
30 nitrate, acetate, trifluoroalethhte, oxal ate, besylate, palnitiate,
pampate, malonate, stealage 3 g, malate, borate, benzoate, l-actate,
phosphate, 16 EEgenber 2005 W 0663 PCT/ 1B02/ 02261 26
hexaf | uor ophospfiatz, benzewe syl futiate, tosylarg, forgate, citrate,
mal eate, fumaflatgl sutcinate, afartrate, napfithyfate® medyl ate,
gl ucohept ongi-€, "NT atipbi onat e, ixand Iaurylﬁ | t amt the |ike.
These may include cationsghasad: on the al'kal i andial ka earth netal s,
such as sodi um 4| it hi um—petassiam—eal ci um nagnesi d the like, as
wel |l as non-toxic ammonizumeH et er nary annnniunlxaﬂﬂeanl e cAtions
including, but not limted to, amonium tetramethyl anmg um
tetraet hyi ammoni um  net hyl am ne, di net,hyl am ne, trinethylam ne, .
triethylamne, ethylanine, and the li%ke. See, e.g., Berge, et at., J.
Pharm Sci., 66, 1-19 (1977). 10 Thefﬁkﬁn1"nit 0gen oxi de" or "N-oxide"
refers to the oxidation of at |ea®trong®t tHe nitrogen atons in the
pyrim dine or pyrazine ring. Oxidatio of Aromatic nitrogens is well known
inthe art. Typical oxidizing agents jncllde reagents such as hydrogen
peroxide, trifluoroperacetic acid, m Chforoperbenzoic acid and the Iike.
In general, the oxidation is acconplisied 15 in an inert solvent (e.g.,
met hyl ene chloride or chloroforn). The position of the N-oxidation may
vary dependi ng upon the stequ§hinderanc§ from

. Ha

Haa\ )xl\/j\ § R;'b
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Scheme ll
5 The compound of Formula V!Ii can be converted to the benzyl amine
~ XI 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 IX and then reduced with an appropriate reducing agent.
Suitable aldehydes and ketones (i.e., compound of Formuia IX} include 3-
10 - chlorobenzaldehyde, 3-fluorobenzaldehyde, m-chioroacetophenone, m-
chloropropiophenone, o-chloroacetophenaone, 2-fluorobenzaldehyde, 2-
chiorobenzaldehyde, 2,6-dichlorobenzaldehyde, 2,5-dichloroacetophencne,
2—chlord%—methylacetophenone, 2,5-difluoroacetophenone, 2,5-



substituents on an adj acent carbon atom The N-oxide or m xture of N

oxi des can be isolated or separated using conventi onaljgpieeaaper®sssuch as

| i qui d chronmat ography and/ or selective crystallization. 20 The term
"prodrug” neans a conmpound that is transforned in vivo to yield a conpound

of For mul A |B or I1C or a pharmaceutically accepta t, hydrate
or sol vat @(%43!09%&3 conpound. The transformati on may occtﬁll/%?/zm%@éri ous

mechani sns, such as through hydrol ysi2& in bl ood. A discussion of the use
of prodrugs is provided by T. Hi guchi and W Stella, "Pro-drugs as 2s Novel
Delivery Systens," Vol. 14 of the A'C.S. Synposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche, Anerican

Phar maceut i difitorppropiophenane, 2iiddichipghemraldaiyde, 2.3987. For exanple, if a

conpound . of ..t he ' 14 | } oxylic acid functional
group, a pr@@ﬁgﬁ%{%ﬁ%@h%@%ﬁﬁlﬁ&gg?@rﬁﬂe@d@f E@B@% t he repl acenent of the-
Enégrggg;l ?Lmnwlfcetdinheﬁﬁmfl @WIMEtmolayt@malﬂﬁhydﬂah 2dmo(ce?- Cg) al kyl , "

- Cl12) al kangyl oxynet - an 0 et.hy aving from 16 Decenber
SG0s e 03 DOBBEBCPEIPbI: BEngen ORIy 351 at ons,
1-methyly| -éia‘umﬂeﬂiﬁ(gd@mde} BBldidhotbatdpHRbRe,tH5-tflluotbehridetydes
al koxycar bonyl oxynet hyl "having from3 to 6 carbon atons, 1-

(al koxycar ba8pHdlyorebengaldehydeg. 3, banfupraaselopgneihh %dens, 1-nethyl-1 -

(al koxycar hapyl ox awi atons, N5

(al koxycar bHﬂ%ﬁfﬁ%ﬁﬁhﬁé{‘ﬂ% &hdg%fr&cg%?&r%r%&@dtégﬁg’?%on atonms, 1-(N

(al koxycar bigithydrpleerizaljebiytey, ardaké hige. f Treatment of e resultsobcempavnd o8- pht hal i dyl ,
4- crotonol act onyl mya- but yr ol act on: 4- i -N 1; | am no( C2-
c3) al kyl ( s‘f&rﬂ‘uésxﬂ"%ﬁcﬂﬂi’%?ﬂﬂ?é Qﬂi"rﬂ)%l{“ﬁ?ﬂe)%él‘vc?gf g%%?ﬁa%@r !—@%ﬁt}% ) (

N N-di (gl (o Shiene \asRe, T: SRIFdrerbionAlopirthe pfisence ofyr 1 ol i di no- or
10 norpholino -C3)alkyl. Simlarly, if a conpound of .the present

i nvention caiteblerasete.gl, sodiam carberate.etassiing Garbogaley 8RAWE can be forned by

e’ 8. cabadh RIS R AR b QY AR TORAIL  %, Y0
-((CL 15 @f)ialdbabiadvenydags bives compo@R)sofkiox roanuayl oxymet hyl , N-(Cl-
Conventional methods and/or technigues of separation and
15 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
pressure liquid chromatography (HPLC), column chromatography using
20 common adsorbents such as silica gel, and thin-layer chromatography),
recrystallization, and differential i.e., liquid-liquid) extraction techniques. |
The compounds of the present invention may be isolated and used
per se or in the form of its pharmaceutically acceptable salt, solvate and/or
. hydrate. The term “salts” refers to inorganic and organic salts of a
25 compound of the present invention. These salis can be prepared in situ
during the final isolation and purification of a compound, or by separately
reacting the compound, N-oxide, or prodrug with a suitable organic or
'~ inorganic acid and isolating the salt thus formed. Representative salts
include the hydrobromide, hydrochloride, hydroiodids, sulfate, bisulfate,
30 nitrate, acetate, trifluoroacetate, oxalate, besylate, palmitiate, pamoate,
malonafe, stearate, laurate, malate, borate, benzoate, lactate, phosphate,



C6) al koxycar bonyl am nonet hyl , succi noyl, (Cl-C6)al kanoyl, a-am no(C1-
C4) al kanoyl, arylacyl and a am noacyl, or a am noacyl t@DagénitesCp05 where
each a-am noacyl group is independently selected fromthe naturally
occurring L-amino acids, P(O(OH)2, -P(O(Q(Cl-C6)al kyl)2 or glycosyl (the

20 radi calygg8fstsés Ng fromthe renoval of a hydroxyl gnQupsfoidie
hem acetal form of a carbohydrate). ,Jf a conpound of the present invention

i ncorporates an amne functional grdup, a prodrug can be fornmed by the
repl acenent of a hydrogen atomin the amne group with a group such as
R- car bonyl, RO carbonyl, 25 NRR -carbonyl where R and Rare each

;nngf 3Pafng%élﬁ%8§6$§p§§tex§%q#§$ sglfo%ghtg 3{8513(?&%3 k[ﬁ g{"ﬁ? %{é a%glﬁgiagccar onyl is
- (Olg)l < 04O) Q\!ﬂfme&éu(}cuésiﬂes tdrtract:é Cﬁggﬁﬂiy&dtk,yhesﬂate bghmmhpbtoggt@( OYO|) Y1 wherein Yo

S a an I's

am no( Cl- Cdﬁgpéwa@" enRsdIRpnEe *mé(r@fh%g&e %¥§? e kyl, -C(Y2)Y3

wherein Y2 BartiNmet! 6h adsdilriel- C&) al kyI am no,
nmor phol i no da;’f)ll E%??Sﬁéqufﬁ@ﬁaxagg/krapgwl i n 1e T Su16aDece|rrbér 2005 WO

03/ 000663 nm‘umpmaesmmcal@umhmagoeqywnmdml%ﬁ@ﬁpﬂféls%wﬂon ®Ent i on nmay

contain asymetri in different
st er eoi sonﬁmwop%'ﬁtgqhaﬁef@%% ?ﬁ%mﬁ@ dt%qiﬁ e c%%ﬁ%@?%mﬁf)tc fornms of the
conmpounds  gimitdtloparaa@hium, ltemaﬂliéthy)aimamnumh lteteesetimilarnmnosisint, her eof , i ncl udi ng
racem ¢ m xtures, form of . the | pvent i In a

present i nvealygmiagh &Eﬂa@me tr{ﬁ’é%ﬁ\ggﬁrni‘e'%eﬁﬁw VIR %ﬁﬂf‘mmseo%ﬂ#t | C)Fort e

exampl e, | find k0 TBBNSk.OBoigBLet A1) 9SPAm. BYENG, amI mepTpor ates a double bond
or a fused rIng, he ¢is- and trans forns, as as, mi xtures, are

enbr acetd wi t hi n Thedese Hjiteogen axide™ of IN-eNge iefersin weth@am@i & posi ti onal
of the. pyr (ERRhHE LA PR GBI I ATRIBAE of fitehe Rig; CRIENOR T O, Cat ! on
present i nvgrirbeatic ﬁitr@gér@n@w&n khowmirdheraes Typivabexidizipgragerté i nto their
G 1 er encedneyde RAROESUABAF PUISHEN PETEPTs LTLRioPPEsel ey ¢ “such as by
chromat ogr aé?ﬁkyroperbenzoic acid and the like. In general, the oxidation is accomplished
15 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 separated using conventional procedures such as
liquid chromatography and/or selective crystallization.
20 The term “prodrug” means a compound that is transformed in vivo o
yield a compound of Formula (1A, IB or IC) or a pharmaceutically acceptable
salt, hydrate or solvate of the compound. The iransformation may occur by
various mechanisms, such as through hydrolysis in blood. A discussion of
~ the use of prodrugs is provided by T. Higuchi and W. Stella, “Pro-drugs as
25 Novel Delivery Systems,” Vol. 14 of the A.C.S. Symposium Series, and in
Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987. .
For example, if a compound of the present invention contains a
carboxylic acid functional group, a prodrug can comprise an ester formed by
30  the replacement of the hydrogen atorn of the acid group with a group such
as (Crba)alkyl. (C-Crz)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl having from




15 and/or fractional crystallization. Enantioners can be separated by
converting the enantioneric mxture into a di aster eonmggifecéhbdr2065 by
reaction with an appropriate optically active conpound (e.g., chiral
auxiliary such as a chiral alcohol or Msher's acid chloride), separating
t he di ast ereoi soners and converting (e.g., hydroly2| fqé@@mindiVidual 20
di ast er eo"OIMEPE3 6 t he correspondi ng pure enant i oner’s sone of the
conpounds of the present invention ridy be atropisoners (e.g., substituted
bi aryl s) and are considered as part of this invention. Enantioners can al so
be separated by use of a chiral HPLC colunn The conpounds of the present

I nvention may exi st in unsol vated as as so}vated forms with

phar rraceut4@9I@r®®(%@mab1@%wlﬁdﬁ*%"m) Stf‘yl b@fiRg o818 and the Ii ke,
and it | S RAh am qnd unsol vat ed
f or ns. {:@'B@F q%éd%goﬁ(&%%@x@w&@grrpou%ﬁgmoéf)ﬁ{@hg&g!rﬁésent i nvention may -
exi st i n d{dioxyearbonydoty)ethyi lavingrfrom 4 émd catblonsaiems; bimeihykile enbraced wit hin
30 the sco of t n r.e I he tautomeric formnms of
the ini da B@'BX}%&%‘W%"E‘&&H’“??%&S r?@e% rl?%hN Al'so, for exanple, all
keto 165De arBQﬁ’ﬁ AKhORERYORRK gl?ﬁé'ﬁi Blf@/dé&ﬂﬁ‘ﬂatﬁmsem@” and i m ne-enam ne

forms of the npounds are included in the vent i on. Tgﬁafr sent

i nventi on eallwy@avbamd&nm@mwh@m fwméﬁeﬁ@&% BRSSP ' present

I nvention e I - | lafmo(Cer 5 the fact

t hat one o%@&%&éﬁoﬁ Qérrjgﬁ?ebp acegteﬁngr %ﬁ&apgo gi)/zl?%lﬂygn at( oérnn C nass or
mass nunbeg,)dikif @uemes Brdimtﬁymnammmw) cabamoy-(@sS2)alpib¥N-dileval |y found in

nat ure. Exanples of iso hat can b nco rate into conpounds of
the i nventCe)ﬁ'kVﬁémﬁ‘ﬁpw é‘gt”éééh‘yl(ﬂ“dkﬂﬂﬁrtﬁﬁpn py(g B'H oFdn trogen, oxygen,
phosph 5usrn§§#m§g@f§-@a§%kﬁhl orine, such as 2H, 3H, 13C, 14C, 15N, 180, 10

1'Q 3 and 36Cl, respectively. Certain
i sot opi cal | y | Bieiiledy, doapomponcysf ﬂﬂ&léfeﬁﬁ’é’islévﬁ“tioﬁ\f-‘é’ﬂﬁ"lﬁﬁ"(%Cg‘d t hose

di str buti BCEEgeuPr P aF pY orediy e B AR = T AL g o Ssue
hydrogen atom of the alcohol group with a group such as (Cs-
Ce)alkanoyloxymethyl, 1-((C1-Ce)alkanoyloxy)ethyl, 1-methyl-1-((Cs-

15 Ceg)atkanoyloxy)ethyl, {C+-Cs)alkoxycarbonyloxymethyl, N-(C+-
Cs)alkoxycarbonylarminomethyl, succinoyl, (C1-Ce)alkanoyl, a-amino(C+-
C.)alkanoyl, arylacyl and o-aminoacyl, or o-aminoacyl-o-aminoacyt, where

each a-aminoacyl group is independently selected from the naturally
oceurring L-amino acids, P(O)(OH)., -P(0)(O(C+-Cs)alkyl): or glycosyl (the

20 radical resulting from the removal of a hydroxyl group of the hemiacetal form
of a carbohydrate).

If a compound of the present invention incorporates an amine
functional group, a prodrug can be formed by the replacement of a hydrogen
“atom in the amine group with a group such as R-carbonyl, RO-carbonyi,

25 NRR'-carbonyl where R and R' are each independently (C1-Cio)alkyl, (Cs-
Cy)cycloalkyl, benzyl, or R-carbonyl is a natural c-aminoacy! or natural a-

* aminoacyknatural a-aminoacyl,-GOH)C(O)OY’ wherein Y is H, (Cr-Ce)alky!
or benzyl, <C{OYo)Y; wherein Yo is (C4-Ca) alkyl and Yy is (C1-Ce)alkyl,
carboxy(C-Cealkyl, amino(Cs-Ca)alkyl or mono-N- or di-N,N-(C+-

30 Cgalkylaminoalkyl, -C(Y2)Ys wherein Yz is H or methyl and Y; is mono-N- or
di-N,N-(C1-Cs)alkylamino, morpholino, piperidin-1-yl or pyrrolidin-1-yl.



I sotopes are parti cul a'rIy preferred for their ease of preparation and 15
detectability. Further, substitution wth heavier isofgprRsembis2005
deuterium (i.e., 2H) may afford certain therapeutic advantages resulting

fromgreater nmetabolic stability (e.g., increased in vivo half-life or
reduced degp@Roeoss£qui renents) and hence may be pref er r gérjphmae
circunstances. Isotopically |abeled_conpounds of the present invention can

generally be 20 prepared by foll ow nés procedur es anal ogous to those

disclosed in the Schenmes and/or in the Exanpl es hereinbel ow, by

substituting an isotopicall y | abel ed reagent for a non-isot opi cally

| abel ed reagent. ound the present. inventipn are us 5- HT2

partial agonistst oqrg'?%‘?f‘ |tg‘f" presspUipentignnay. qq?%én B?Vrgmﬁﬁ‘f YBarti al

agoni st's orcHyal 888l Said, Iheré’f@ré ReisehWifforeirbsisorasiofbirmeNtt i the present

I nvention is a phar maceut i cal onposi tion conpri Si n%lq t herapeutically
Bt

effective dﬁiﬁjnﬁﬁd&até" é@mﬂwr@rforrmmf the @g@n@undﬁxpé #seMd a
phar maceut i 5al nbraeGan c@ﬂh&nﬁé&?ﬁ@k&'ﬂﬁnﬂ&ddﬁ@@&gﬂf mixRES ! Bfm payt YPi cal
y mXing a conpo or t

fornmulation 1S prepare , he pr esent 0 invention
and a caﬁrn@‘rthedrdseahnvennioaxm quiditian, theupresdsit mvealion enbracds hllent s and

exci pients are kno those the a I ncl ude materials
16 Decenber MW%@?M@O'ﬁ% I éﬁffﬂ@@%ing&OEl?@Hnaé’?@‘&r bohydr at es,
waxes, wat giresontieAtiGNHcaHorIES 4 ablisle POhd OB fused g/ Iosthitid cisor hydr ophobi ¢
materials, gelatin, oils, solvents, water, and the |like. The particul ar

carrier, diangelnsiorascasvelhas mwwarpmwmth%ﬁopﬁ@é and purpose
for which t fs | appl i ed.
Sol vents ar ﬂggrgﬁgf Fﬁhgel@‘bﬁ%@rﬂﬁgg off v@;lhtdsréof%ﬁ%drglﬁ!zed by persons

ski | | edid n istreems resultingsfedre tiedRAR]dation bfsthaqlxyﬂmlcmaaamﬁpyl’a@ma ringsmal . In
gener al , safeaisol vmﬁlﬁare no t 0XI C equs, sol vents such as water and
ot her non- tYKi ‘ SCPRAP @P@rgﬁﬂ vgng)In mscible in water. Suitable
aqueous sol vent %laﬂéﬂeuﬁh@n@/ﬁ‘hﬂﬁl;esﬁiah@l@@epamtmﬁioetheiril‘idl’\ﬂdﬂial 10 pol yet hyl ene
gl ycol s (eré e PE&00, PEG300), etc, and mxtures t hereqf . The

a

fornul atio Sﬁoiﬂogt?"ﬁ ot thechasisnef taeir prysicabehardical difaransasivyi ng agent s,
surfact ant S, . M3HL Wl kKRG IoPthosd Bkl Geth 19 aR 48R Bs by BhFGhta§Fabhy SUS pendi ng

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

20 diastereoisomers to the corresponding pure enantiomers. Also, some of the
compounds of the present invention may be atropisomers (e.g., substituted
biaryls) and are considered as part of this invention. Enantiomers can also '
be separated by use of a chiral HPLC column.

. The compounds of the present invention may exist in unsolvated as

25  well as solvated forms with pharmaceutically acceptable solvents such as
water, ethano!, and the like, and it is intended that the invention embrace
both solvated and unsolvated forms. '

It is also possible that the compounds of the present invention may
exist in different tautomeric forms, and all such forms are embraced within

30 the scope of the invention. For example, all of the tautomeric forms of the

imidazole moiety are included in the invention. Also, for example, all keto-



agents, preservatives, antioxidants, opaquing agents, glidants, processing
aids, colorants, sweeteners, perfum ng agents, flavorjgpeaasydtr30end ot her
15 known additives to provide an el egant presentation of the drug (i.e., a
conpound of the present invention or pharmaceutical conposition thereof)

or aid in_the manufacturing of the pharmaceutical product ﬁi €.,
medi canment¥P 93440863 o nul ati ons may be prepared using cAWVERYGHA

di ssolution and m xing procedures. For exanple, the bul k drug substance
(i.e., conpound of 20 the present invention or stabilized formof the
conmpound (e.g., conplex with a cyclodextrin derivative or other known

conpl exation agent)) is dissolved in a suitable solvent in the presence of
one or norenafantlmirexerigninniosms of thei dospouads ae ingiudedBidund of the present
invention js typically fornmulated into pharnaceutical dosage fornms to
provi de an'%ﬁ@gcﬁ'/ control |l abl e dosage of the 25 drug and to give the
patient an el egey pie8entdd@ntion sl dhbadides igotopinally-lalidied pbrapourgisut i cal

o ays. depdhamresand BT Mhieve Heuea oo Rl BRRE arug o oY
Gener al |y yafa&lthhGd diordiafirhid Bl bBRcb By Uflord haiRg bfisitichavi ng

deposi ted erein pharmaceutical formulation in an 30 appropriate form
'Sui tabl e comassioneess aumbarditferenidiemitie alepde MaRS Of B@SP AUNRE  art and i ncl ude

materials such as battles (gl ' genber 2005 WO
03/ 000663 My%y@a%@%&ﬁ@%ﬁ@%ﬁ%@ﬁ%C%igé?%‘&é%%_ 8'5/%?t Pnders, and
the 1ike. %'mpgﬁmsajfwmmionmhcﬁmé i@tbpd@Ofah%dnmm’r, eaxbﬁo;fnl’aembljgge to )
prevent indiscreet access_to the ontents_o paskageis, s ition, the
cont ai ner @weﬂeﬂﬁméﬂlstmléﬁﬁnﬁch%ﬂﬁiS"(Gll?é"ls%Cgé'r iathSgt hgl'ccg%tents of the
cont ai per .17 et |35 @68, fclBbdiRielvappropri ate warni ngs. The present

I nvent ?%n fgjslbt r?é?i%ro%?a:é?hfamt(ﬁbdsﬁof tryeati ng 5- HT2, re(_:erP{ or - nedi at ed

di seases, condiGéntais jsopictilg-tabeledcamponnda ef g Present EWenEIN (8ich t r eat nent

ot "ot “BSeR RV ol 05 PSUTIL o Fasl spke o1 o511
conposi t i ofssE@HKtHBIG 8ars Rithiedy.antidnandtarhordaficiniChf t he present
nvention iggt%pgs gpg E)gr%gl.?lg}h; Sr%lfe!r?éd SegRkanLe o%rceipgira%gt% ang! | UENt, or carrier.
15 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
requirements) and hence may be preferred in some circumstances.
Isotopically labeled compounds of the present invention can generally be
20 prepared by following procedures analogous to those disclosed in the
Schemes and/or in the Examples hereinbelow, by substituting an isotopically
labeled reagent for a non-isotopically labeled reagent.
Compounds of the present invention are useful 5-HT> partial agonists
or antagonists (preferably 5-HT 2, or 5-HTy; partial agonists or antagonists);
25  therefore, another embodiment of the present invention is a pharmaceutical
composition comprising a therapeutically effective amount of a compound of

the present invention and a pharmaceutically acceptable excipient, diluent or

carrier.
A typical formulation is prepared by mixing a compound of the present
30  invention and a carrier, diluent or excipient. Suitable carriers, diluents and
excipients are well known to those skilled in the art and include materials



The nethod is particularly useful for treating 5-HT2c receptor-nedi ated

di seases, conditions, or disorders. Preferably, the cogped&adser@0os he
present invention act as a partial agonist at the 5-HT2c receptor site.
More 15 preferably, the conpounds of the present invention act as a parti al

agoni st JybRsmmkds2. receptor site and as an antagoni stp@lghdaBaer- HT2C
receptor site. Preferably, the 5-HT2 receptor-nedi ated di sease, condition,

or disorder is selected fromthe groth consisting of weight |oss (e.g.,
reduction in calorie intake), obesity, bulima, prenenstrual syndronme or
| ate luteal 20 phase syndrome, depression, atypical depression, bipolar
di sorders, psychoses, schi zophreni a, ?k%ralne alcoholhs t obacco abuse,

pani ¢ di s@ﬂﬁléﬁs carhehudrgtespyaxes, WaiRhspi lable POMPESss, denenti a of
2910, SORialooRfoB! Ayargphdss irater bl fan@esrowetms/ V\Fa‘{erdhﬁd)ﬂq‘éer di'srupti ve.

behavi or ers I'se control “di sdrders, borderline personallty
di sor der, Be olﬁb@pantio@acmmar slilvent or exnipient used Milhdepenst ungndhe y ndr ome,

| d f I d til
Gt rcul t o metg ot Duiks@inf Bk ot ST fRsaitintdriin B €LPCCL S < o
sl eepl (s gé)elngsdpp%ﬁ aﬁﬂees)nts a@?lgeﬁémllyssalwﬂlfcebahedmdmlwntsapl | epsy, nutism
spinal cord injur ana the centra s trauna,
s!toroke 30 rwgﬁé@é‘ %v'ik iligH dry @ét@rsaf%&?%xgﬁq lﬁ%/%ért'"r\ﬁie?ﬁls di seases
mieswch(e. 9.,
i Srbost o0 RS IRGeRERIAE SGlonts N s e g suoh( ©- 0

gast r oi nt esasiwaiér aidsaiheraran-ioxicgolvenisdhatee polublerordaiseibls iR waltari nal
T ot SRS BB e Bt aRsER aiseT S 101y, e
S5- HT2 rlﬁce@b%th ERdighiools (¢lg eREEE00,REGBID),mis. arul mikhwres theraof. Consequent |y,
t he conpounds of the present nvent i on .he comositi ons and
processes Jbeaormtﬂ?émﬁrﬁ&) ?OBE”{@é}ﬂ‘el% QE%BHJa?fﬁf gt%p{ljglgg&ge “nedi canent for
nvent i on G G, e o oa T avele in (he ange
of from abagent, meagvabvamautmﬂdm onngn@a@@ﬁ%&lgﬁant% progesfiithal  adul t
human havi ng, a Bedy; el 3Blenls, pRAHingRdshts, flavoring agents and other
15  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).
The formulations may be prepared using conventional dissclution and
mixing procedures. For example, the bulk drug substance (i.e., compound of
20 the present invention or stabilized form of the compound (e.g., complex with
a cyclodextrin derivative or other known complexation agent)) is dissolved in
a suitable solvent in the presence of one or more of the excipients described
above. The compound of the present invention is typically formulated into
. pharmaceutical dosage forms to provide an easily controllable dosage of the
25  drug and to give the patient an elegant and easily handleable product.
The pharmaceutical composition {or formulation) for application may
be packaged in a variety of ways depending upon the method used for
" administering the drug. Generally, an article for distribution includes a
container having deposited therein the pharmaceutical formulation in an
30 approprate form. Suitable containers are well-known to those skilled in the
art and include materials such as bottles {plastic and glass), sachets,



dosage in the range of fromabout 0.01 ng to about 100 ng per kil ogram
body weight is typically sufficient. However, sone vaié Betdmber 2005t he
general dosage range may be required dependi ng upon the age and wei ght of
the subject being treated, the intended route of admi nistration, the
particular 1.5 conpound being adm ni stered and the like, The determ nation
of dosageworoéﬂlﬂﬂ@é‘ and optimal dosages for a particul arP(B‘QP?ZéOﬁ%ﬂi's wel |
within the ability of one of ordinatly skill in the art having the benefit
of the instant disclosure. It is also noted that the conpounds of the
present invention can be used in sustained release, controlled rel ease,
and del ayed rel ease fornul ations, 20 which forns are also well known to one
of ordi nar gmpkules, plasticthagar metatredindeispanchidne lise. The sontaifeni@yn nmay al so be

used in conjuncti | [ oAl treat ment of
t he di seas@é%"bci"!ﬂ%?? %&ﬁ@@g%}sﬁéﬂ&hggﬂﬁéﬁg}e o?éet,sacgrg%sh%g’ie of treatnent
t hat i ncl ugshtete o tHetaekbge Incdeiitiondtheabnizirer hae depesitediiarecma in

conbi nati on Wlehh theZE Z%Z%har r’r?ceL{Ei cal .agenﬁpt‘sﬁ Ia 8 al so, provi ded. Suitable
phar maceut i2Bgi t ﬁb&?ﬁcﬁ e hetcopignts,f 1@ ENIAIHEE o ﬁé?ifﬁﬂyé\%s?h t he conpounds
of the pre ' | | ude anti-obesity agents such as

apol i po%ro?g@ﬁ?gbﬁs crhtaﬂ%ﬂrqmbcrosonal triglyceride transfer protein

(apo- B/ MTP) i nhihsi present invankon fuiden pewises aihedsaftisriing A-F 2 cck- A)

agoni sts, nonoamni ne..r 30 1 nhi hi - ' ’ :

s 3 npat honi WE?P@%@W%& HEE Jégefd 8%#‘:@’%&&6'0&#%%@%#3& agég ﬁb%ﬁﬁs f‘é%oggn' ne

agoni sts (Suhraeasmbnoiacinciptié adninistefirgiodye enitréil Bdoerapeutic25 WO 03/ 000663
PCT/ 1 B02/ 02261 33 stinul ati ng hor nopne recetpt or_.anal o% c nﬂgqqi noid 1
recept or a#ffesym ANt Of AEQIRPOY e Preg etV anyPAsha i‘ﬁfr%%ﬁll s, leptins

(the O pr&irﬁ;i)dé)iﬁorﬂ é?iﬁtlnﬂhr!%g}gaélﬁéﬁ&‘ﬁve hRUKTblEsRipcUndag @ presentgal ani n

antagoni sts, Tipase | tor&@ﬁjsuch as tetrahydrolipstatin, i.e.
orli stat), ineenticsicandea phaymaseyiinady ageepialie Axdrient ilugibrdailieNeur opept i de- Y

herdor* Dok HHR R R o B 0 AlshaRi e o 4, e,
ant agoni st gigeatfeecedriditioris] oxdiserders: Rreferakiy) theoompowndsgif dlapieaenti ke
B o et S S saebbl o ST RcoBR i Rl s (such as
15 preferably, the compounds of the present invention act as a pariial agonist
the 5-HTx; feceptor site and as an antagonist at the 5-HT2, rebeptor site.
Preferably, the 5-HT. recepior-mediated disease, condition, or
disorder is selected from the group consisting of weight loss (e.g., reduction
in calorie intake), obesity, bulimia, premenstrual syndrome or late luteal
20 phase syndrome, 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 controi disorders, borderline personality disorder,

25  obsessive compulsive disorder, chronic fatigue syndrome, sexual
dysfunction in males {e.g., premature ejaculation and erectile difficulty),
sexual dysfunction in females, anorexia nervosa, disorders of sleep (e.g.,

‘sleep épnea), autism, seizure disorders, epilepsy, mutism, spinal cord injury,
damage of the central nervous system (e.g., rauma, stroke,

30 neurodegenerative diseases or toxic or infective CNS diseases (e.g.,
encephalitis or meningitis)), cardiovascular disorders {e.g., thrombosis),



1o Pharmaceuticals, Inc., Tarrytown, NY and Procter & Ganbl e Conpany,
Cincinnati, OH), human agouti-related proteins (AGRP) 16@hkcahbér 2008ept or

ant agoni sts, histam ne 3 receptor antagoni sts or reverse agonists, and
neuronmedi n U receptor agonists. O her anti-obesity agents, including the
pref err edw@@pRbcesset forth hereinbel ow, are well knownpc@goiizbds be readily
15 apparent in |ight of the instant g%sclosure, to one of ordinary skill in
the art. Especially preferred are anti-obesity agents selected fromthe
group consisting of orlistat, sibutram ne, bronocriptine, ephedrine,

| eptin, and pseudoephedrine. Preferably, conpounds of the present

i nvention and, conhi nat.ion therapies are 1.1 A | Beconj unction with

exerci se ar@%OI%?QEﬁ@?%B%’SB?QP %y%HBﬁggeﬁ%P@ﬁ{egﬁfﬁnﬁ)@é@t y agents for

use in the GapdtbsHsigidis, andtyps Nafidietds: ahcoordingiy) the eompoas oftiehods of t he

I nvention can be prepared using nethods known to oa_g rgfg%ogrdl nary skill in--
2

the art, fcpressniipvestion desniibed heteln argiissll By Egaling - ?rbed in U S
Pat. No. 4, " r Ao b pabed in U S
bat | Nos.  Jneaaiettjsdasel GTRABAEIGL BRoffS. CCoRERRBHAY, 1REoH o e oo
descri besl iof the BresBat invéution (inbluding ihsiGympositisIuE; Precasses - and
5,643,874. Al .qof the aboye .recit A ' ed herein
by ref er endBer é"%g%l{j@e%'ln t@%@aB@gF?JF%ﬁTa? R—Eert?ﬁaﬂr%ngeggfj iﬂﬁ:egﬁ% gerjll?é(e. g.,
anti - obesi tap lieftichaitishridd Herghso be general ly dependent upon a nunber of
factors includin the health of the subject bein t.re%tﬁeqj t he extent of
treatment desir ddie aampoupdpetiBppEasenbipye ”(f@f”&ﬂ)%g@n'ﬁ 86>/ 02261 34
nature and i of sQBE WVeRTh Hd1BRGPY: irbiy Rkt 0.Hlg d¥bdul PODBREY Of

t r eat ment e nature of the effect desired. |Ih general, the dosage’
range ofip arpaniay: Fobesionyakasithuinanihavinge bedigueight afebaviai8di® 20. 00 1 ng to

about 100 per . kilogra od i of, t I WH Wi ; day,
pr ef er abl yn‘?qséﬁ?é'?) fagga%f%%{’@‘ﬁég@tfn% a@%u{pg?ﬂ P@Pﬁ’%g‘ﬁ'?ﬁﬁ’%dy wei ght of
the indivi Ok?&:l WEIGhIda Yypiddnyeficient, HovRsvenrsonis Variapiliyintitegerenalr al  dosage
range may a sg be required dependi n'%; _u&on t me age acgd A i(ﬂﬁ.tle of the
subj ect bei dagagedangaimay he requiied flgpending HBOR NS AILTPREDA® t he
particul ar é"‘lfbtjéét%gﬁ'@' theatdd T inRRbBd route of administration, the particular
15 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
is also noted that the compounds of the present invention can be used in
sustained release, controlled release, and delayed release formulations,
20  which forms are also well known to one of ordinary skill in the as.

The compounds of this invention may also be used in conjunction with
other pharmaceutical agents for the treatment of the diseases/conditions
described herein. Therefore, methods of ireatment that include

~ administering compounds of the present invention in combination with cther
25 pharmaceutical agents are also provided. Suitable pharmaceutical agents
that may be used in combination with the compounds of the present
invention include anti-obesity agents such as apolipoprotein-B
- secretion/microsomal triglyceride transfer protein (apo-B/MTP) inhibitors,
MCR-4 agonists, cholecystokinin-A (CCK-A) agonists, monoamine reuptake
30  inhibitors (such as sibutramine), sympathomimetic agents, s adrenergic
receptor agonists, dopamine agonists (such as bromocriptine), melanocyte-



adm ni stered and the |ike. The determ nation of dosage ranges and opti nal
1lo dosages for a particular patient is also well wthigDebenisdei2005y of one
of ordinary skill in the art having the benefit of the instant disclosure.
I n anot her enbodi nent of the present invention, the conpounds of the
present inventi are useful in the treatnent of sexu f tion.

Sexual dy‘gPL?f‘(g'{[’?%n (SD) is a significant clinical progchﬂ[ﬁ’\fﬁ h can affect
15 both mal es and femal es. The cause® of SD may be both organic as well as
psychol ogi cal . Organic aspects of SD are typically caused by underlying
vascul ar di seases, such as those associated with hypertension or diabetes

mel litus, by prescription nmedication and/or b sychiatric dj sease such as
depr essi onstimHialing hegans TQF%QQE@]Q%PQIH@%F@ﬁ 1 P‘?fépp%raﬁiﬁ%ggghxi ety and 20
| nter per SOPrgéllarﬁﬁ’ B{:xide%irati%?rﬁ?bﬂ%%ﬁta?ﬁ?ﬁ% IpfiRé GRETE protaiMeptishes sel f -

est eem and srup ers el ati onshi ps thereby inducing Bersonal
di stress. hnalohs leptintiecept@agtinists, dalanimantagertstp, lpase HPIoR §UeRnal e sexual

dysf ti ESD) . di. . ' di d

(el man ot aafopgioinpalis. Bl TouRradt BlenlyGUYTE: RBISE) T BITLY of
a 25 mganabgnggl\}'%qqle@apéﬁfdgnﬁ aitagoisis sthwamimelic eganten. Mal e sexual
dysfunction™ (MSD) is generally assoc] at ep E%’t h r?r egt |(I:e§§ysf unction, also
known as mepbydregriandrraleipner ARENGIPY IR GBICAEPTIBYIOLYPE84 - Mal e Erectile
dysf unct | 08, fsa e AN olekFAYeEEbr ARk GISts, Bo0drtin Birding 20 669-673.)

The conpou the. Pnvention are particularly benefigial for the 30
pr ophy! axi praieit/antagonisis, giagort-likeepeptidedyrerepior aganists, GIRY nal e (e. g. male.

16 Decenber 2005 WD,03/ 000663 P, Q202 | dysfunction - MED)
and int he”P%WgPBh'g fﬁ"i?fﬁﬂ%”@e%ﬁ&g@sf 3&%‘% fgj)enﬁg'?%gﬁe?lb}e@g. femal e sexual
arousalydi ppEARAcUHSHE)Inc.! Taﬂ@o%ﬁ,ol\w dnd@Rrocteng GamgbleiGhumpanycan suffer from
mal e erectile dysfunction (NMED). NE(E i s,de@c;%'g) ag li"th%bé}abi lity to
achi eve an@inginna, Qkl).rhuman aggdielaleproring r): SRIQIDFEEPLYy sexual
per f or mance” E?ééﬁ CTEGOnist8 Befevertel agonists)@ad 1993)" It has
been esti @E@gbﬁﬁéfﬂ@ﬁm@??\fa né():e' of“erectil e dysfunction (ED) of all
degrees ( mneuromedimddecerier agoaistn nPther enti-opesiyradents, nclstipg the e,
preferred agents set forth hereinbelow, are well known, or will be readily
15 apparent in light of the instant disclosure, to one of ordinary skill in the art.
Especially preferred are anti-obesity agents selecied from the group
consisting of orlistat, sibutramine, bromocriptine, ephedrine, Iep_‘tin, and
pseudoephedrine. Preferably, compounds of the present invention and

combination therapies are administered in conjunction with exercise and a

20 sensible diet.
Representative anti-obesity agents for use in the combinations,

pharmaceutical compositions, and methods of the invention can be prepared
using methods known to one of ordinary skill in the art, for example,
' sibutramine can be prepared as described in U.S. Pat. No. 4,929,629;
25 bromocriptine can be prepared as described in U.S. Pat. Nos. 3,752,814 and
'3,752,888; and orlistat can be prepared as described in U.S. Pat. Nos.
5,274,143; 5,420,305; 5,540,917; and 5,643,874. Al of the above recited
" U.S. patents are incorporated herein by reference.
The dosage of the additional pharmaceutical agent (e.g., anti-obesity
30  agent) will also be generally dependent upon a number of factors including
the health of the subject being treated, the extent of treatment desired, the



40 to 70 years old, with higher rates in those older than 70 (Ml man, A. &
10 Gngell, J.C (1999). The epidem ol ogy and pat hophpetcphtngRoos erectile
dysfunction. J. Urologv 161: 5-11). The condition has a significant
negative inpact on the quality of life of the patient and their partner,
often resyddsioi@sd N i ncreased anxiety and tension whi Chop@ash2410 depression
and low self esteem Wereas two decades ago, MED was primarily considered
to 15 be a psychol ogi cal di sorder (Be"ﬁ A E. etal (1994), Male erectile
dysfunction assessnent and treat nent optlons. Conmp. Thor. 20: 669-673), it
I's now known that for the magjority of patients there is an underlying

organi c caus ul t ess I fying the
nechani sm ofi& W&ﬂ%ﬁﬁﬁ%ﬂfwc@?‘ﬁtﬁ%}ﬁ qvh@"%@?ﬁ%ﬁﬂ?@&&&%%‘h%D 20

Peni | e er echh@thd fatidre of BRIBIRXNEEIRDE EGénatdll] the dosagteregg@htinaptin  t he

bal ance of contraction and rel axation of the Cotrgpatf g%grnosal snoot h

muscl e and Ola%%WI@?OTrlé"b*hetf@Rer@ﬁ@“ abH RL0T Ry TG A revi ew of
erectile dyﬁlw%ulbga @Wt bﬂ m\ﬁdﬁﬁuﬁﬁfpwﬁﬁly% adout Br0hgay 149:

1246- 1255) S chvernodal - smot scl’é"is also referred to herein as
25 cor pos al msaimn 10 mmﬂr@lmgrammdyeuqagmroéthesamduaimep day.cHOWEYRIs a.

Rel axation of t caver sal to an i ncreased
bl ood fl ow S?fﬁFHaf'?FEﬂY Eﬁﬁ%@ﬁpgﬁa gsrgrgé)e ‘?ﬁ@%@?’%uﬁ@@er nosa, causing
themto expaﬂ%n@i@ﬁkp@)ﬁtthé hge and mmghdbﬂﬂefsuh]ecta)mream@rtbas t he drai ni ng
veins. This 'produces a vast elevation jin bl Oﬁ&q%r essur which results in

an erecti onlaneﬂdwtglof agmipisiretiondhe padigwlgedrit &PQ?? tters mediating

penile ere BrGeyhes optitsl VO
03/ 000663 %ﬁ%d%ﬁgﬂéihag&ﬁe (%lenges oﬁg%hgsccur during tiﬁe erectile
pr ocess 1@r edosayas dor apatticularationt ia alsiogrelosthietheabilivekenarft ed cont rol

I nvol vi ng the,_peri nd the endocrine
system (NayP'Eﬂl 'YL@@E tﬁeéﬁ?ﬁﬂwgﬁﬂghﬁﬁfﬁ%wgﬁse@ﬁoﬁn !%c éTaon i s nmodul at ed by
synmpat hetic 5 n%%bﬂ‘@?é@b@drmwmblmem meluttomyﬂrE|mnmpﬂund$>o‘stsynapt|c al

adrenoceptors. MED nmay be associated with an, incr g\?«? n_the endogenous
snoot h muscihe preaﬁmlwenwbar@drssn%lrb@eéﬁeﬁ&% fF%U\@E stuRglignyr ocess of

corporal s ”§8§<5‘a! dysfunction (SD) is a significant clinical problem, which can affect
i5 both males and females. The causes of SD may be both organic as well as
psychological. Organic aspects of SD are typically caused by underlying -
vascular diseases, such as those associated with hypertension or diabetes
mellitus, by prescription medication and/or by psychiatric disease such as
depression. Physiological factors include fear, performance anxiety and
o0 interpersonal conflict. SD impairs sexual performance, diminishes self-
esteem and disrupts personal relationships thereby inducing personal
distress. In the clinic, SD disorders have been divided into female sexual |
dysfunction (FSD) disorders and maie sexual dysfunction (MSD) disorders
 (Melman et al 1999). FSD is best defined as the difficulty or inability of a
25 woman to find satisfaction in sexual expression. Male sexual dysfunction
(MSD) is generally associated with erectile dysfunction, also known as male
erectile dysfunction (MED) (Benet et al 1994 - Male Erectile dysfunction
assessment and treatment options. Comp. Ther. 20: 669-673.).
The compounds of the invention are particularly beneficial for the
30 prophylaxis and/or treatment of sexual dysfunction in the male (e.g. male



nuscle relaxation is nediated partly by non-adrenergic, non-cholinergic
(NANO neurotransm ssion. There are a nunber of ot her14\Bdeniser 2005
neurotransmtters found in the penis, other than NO such as calcitonin
gene related peptide (CGRP) and vasoactive intestinal peptide (VIP). The
main relaxing factor responsible for nediating this reé(‘%@%%%q Is nitric
oxi de (NO)”,003 5h is synt hesi zed from L-argi ni ne by nt / de synt hase
(NOS) (Taub, H.C et al (1993). Relstionship between contraction and

rel axation in human 15 and rabbit corpus cavernosum Urol ogy 42: 698-704).
It is thought that reducing corporal snooth muscle tone may aid NO to

I nduce rel axation of the corpus cavernosum During sexual arousal in the
mal e, NO i grdcfileafisRctibh OMBIYEhahehedomalchdematiogdxabi dysfumetiohi nds to and

activates sol ublé guanylate cycl ia e (S | qcated in the snooth nuscle

cells and HKERhad&: F@F@'Brﬁﬁxm%éd‘%ﬁé 3’80'” xid tion in intracellular cyclic

guanosi ne 3', 5' p JYRRANWASPUSHE iniRidBls daeier frdimalbieféctlen CGWP | eads to a
t

rel axation of e corpus cavernosumdue to a reduction in the
i nt racel | udggfunctioni(MED)c AR i defined ms{ (b inabylity i achigve WP nechani sns

t hought to involve protein. ki | ' i due to activation
of Ca2* Spuffntain Q%t'lf %@Q@?PC@%@&@F%%%E\%%*@E% @zla%{egori es of female
sexual dystnssnses ddvedpntone Paasitordafpotede, 1893)ont rasting themto the
phases of normal feral e sexual response:, desife, .arousal,. rgasm (see S
R Lol bl um | ( 1008fias barr ARSI 41 1 Begppes el e paiERioR EnR

O sor der s, of Bf aelrod SRANFRACMBAGate 4 comidreFHpBloncbpiaions: Mnen | i bi do i s
the drive Pof" Sexua expression. Its manifestations often jinclude sexual

t hought s eiDhe70 whans dld, withchigbergaiep inthoge older hasstGdelaande or when 16

st mul 10 Al P e Trrgops TRl Rt BRR ey TPt Fon, an
: rrEo_r t a{lft @%ﬁllﬁkﬁ%ﬂ? t.J(.)fUﬁNhi_gg[?‘:1 61 59t Tak cgm_jﬁoghaeat;igréﬁmn![ nlcr eased vagi nal
sensat | on/ Segaiveipast o e aliyiol e et LB e AaliRL SRty jasm s s the
occur s whe D e A At sractay
self esteem. Whereas two decades ago, MED was primarily considered 1o
15 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
cause. As a result, much progress has been made in identifying the
mechanism of normal penile erection and the pathophysiology of MED.
20 Penile erection is a haemodynamic event which is dependent upon
the balance of contraction and relaxation of the corpus cavernosal smooth
muscle and vasculature of the penis (Lemer, S.E. ef 2/ (1993). A review of
erectile dysfunction: new insights and more questions. J. Urology 149:
- 1246-1255). Corpus cavemosal smooth muscle is also referred io herein as
25 corporal smooth muscle or in the plural sense corpus cavernosa. Relaxation
' of the corpus cavernosal smooth muscle leads to an increased blood flow
| into the trabecular spaces of the corpus cavernosa, causing them to expand
| against the surrounding tunica and compress the draining veins. This
produces a vast elevation in blood pressure which results in an erection
30 (Naylor, A.M. (1998). Endogenous neurotransmitiers mediating penile

erection. Br.J. Urology 81: 424-431).



response in any one or nmore of these phases, usually desire, arousal or
orgasm The Anerican Psychiatric Association classifi ¢speesmhs 2005ual 1o
dysfunction (FSD) into four classes: FSAD, hypoactive sexual desire

di sorder (HSDD), female orgasnic disorder (FOD), and sexual pa| n disorders
(e.g. dy o and vagi ni smus) [see the American Psy,

Associ at ?@% gﬂ%kﬁgnost Ic and Statistical Mnual of I\/Entéz{)h% sorders, 4th
Edition (DSM1V)]. 15 DSM |V defines3the four classes as follows: HSDD -
Persistently or recurrently deficient (or absent) sexual fantasies and
desire for sexual activity. The judgnent of deficiency or absence is nmade
by the clinician, taking into account factors that affect functioning,
such as age and Ine]@hfmﬁsémt%ﬂuawmséh%gmﬂlﬁuﬁr@ce%@@smlexP@ si stent or

recurrent é\h‘wrb liﬁh Hgg%t&;cﬁ'ca?rc@'[ atdd Wopﬁ]%lollntjriﬁé Fen;ﬂ%'aﬁﬁ' on of the

sexual act |ca I on- swel esponse of sexual
exci t ement cerﬁfd])nervlaessymmt ard theeendocm&s;@wm&Naylor 699&)bsence of, orgasm

fol l | | d bi | i
011 0% 9 Bt Pl oo G S R VB o oc T2 T
di agnosgs HBra'éFé?\ cgeHIr o IrPaCtaNdr6t Whlsphaptiyisadrufampiirs L hat 1 he

woman' s orgasm c apacity is less than be reasonable for her - age,
sexual expMBRmay be assdciates witheam inctease in ’ﬂﬂ@ %’@ﬁgﬁﬂo@t smhegtamusaleshe

Dy spar onui e s Syt oBeriEhtn S HElp e, MEEpo SRRl TN (20,0

| nt er cour sgystagerkaionsis mddisted partly byrnapeadsesdrgiat nbmbblmergn y spasm of the
16 Decenber 2005 WO 03/ 000663 gT/ | BO2/ 022%%{@38 hwm ture of the outer
third of tﬂ%NﬁbP‘?\‘Ho’éfﬂ%ﬁmﬁsﬁ‘PE-rf ERArR; & e pther ourse. HSDD is

presenty SREABR BEndin thelichs, B ERNINObAIRI ElsioAMderias no or few
sexual hou ts or tantasies. I's type of FSD can be cause 5 by | ow

t est ost er ormtbd\peptsde (G@RE) am@wasaacwe& ntestingiepide 68FYr TheMaiR gi cal
relaxing factor responsible for mediating this relaxation is nitric oxide (NO),

which is synthesized from L-arginine by nitric oxide synthase (NOS) (Taub,
H.C. et al (1993). Relationship between contraction and relaxation in human
15 and rabbit corpus cavernosum. Urology 42: 698-704). [t is 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
from neurones and the endothelium and binds to and activates soluble
guanylate cyclase (sGC) located in the smooth muscle cells and
20 endothelium, leading to an elevation in intracellular cyclic guanosine 3',5'-
monophosphate (CGMP) levels. This rise in cGMP leads 1o a relaxation of |
the corpus cavernosum due to a reduction in the intracellular calcium
concentration ([Ca®];), via unknown mechanisms thought to involve protein
‘kinase G activation (possibly due to activation of Ca?* pumps and Ca™-
25 activated K* channels).
The categories of female sexual dysfunction (FSD) are best defined
by contrasting them to the phases of normal female sexual response: desire,
" arousal and orgasm (see S R Leiblum, (1998), Definition and Classification
of Female Sexual Disorders, int. J. Impotence Res., 10, S104-5106). Desire
30 orlibido is the drive for sexual expression. lts manifestations often include
sexual thoughts either when in the company of an interested partner or when




menopause. Ot her causes in both pro-nenopausal worman (i.e. wonman who are
pr e- mnenopausal and who have not have hysterectom es) &8s Daeéhbeéx2005

post - nenopausal wonen include illness, medications, fatigue, depression
and/ or anxiety. Factors having a potential (conscious or sub-conscious) 10

psychol og] | ppact such as relationship difficulties | gi ous factors
may be ?@ﬁ%@&%o t he presence of/devel opnent of HSDdJ(?I{/\IBFZZ%qqu. The
Di agnostic and Statistical Manual (DSM 1V of the Anerican Psychiatric
Associ ation defines Fenmal e Sexual Arousal Disorder (FSAD) as being: "... a
persistent or recurrent inability to attain or to maintain until conpletion

of the 15 sexual activity adequate |ubrication-swelling response of sexual
exci tement expbsedictthebantiestmal Ausal imnthidesdhelvadcules sesponsentoer per sonal

a1 o S B RRBr LSRRG E o o RS, o oy

genitalia. ' SR RLFiBHRAT elBRbkBsh 6f thé vagita andlirereadsad er per sonal

di fficul ty.a%n%%%\%&iy{s’ a h?ijgb(killl ymgreevapent sexua?‘éﬁdzilsordere affecting pre-,
a

ped- and ~ [gesitaissnsghiedsensitivigoans asubleptivecaxeitementasnanee REI9M wonen. 1t is

associ at ed .wi,t h_econconi LSO | | ovascul ar

di seases, d%e‘ieieéaggr?? S%’?‘%geglls?g'ltﬂﬁﬁsﬁﬁﬁgﬁg@aﬁgﬁﬁfghﬁﬁkgb onsequences
of FSAD ar ¢rSmokcit wirencr gemanhas anlabsery, inadeduats o urisatisiacioon 25 and | ack
of pleasurable genital sensation, The secondar nse of FSAD are
reduced seXBHPONEEINABY OPACHMEGIR ?W&e?'en?téqs@éu‘r'%@“%ﬁgm%’ %Pcﬁ%ﬁ%y in achieving
an orgasm dré?g]ﬁs recently been hypot hesized that there is a vascul ar

basis for at”least a proportion of patients with s% tonms of FSAD
(CGol dstein et allhelAmerican RayplygiricRssociatien clagsitiesder g%‘%‘}’aw th ani nal data

30 supporti thi.S W . - t VIRRbkualResire 9, 27-37,1997).
16 Dec eWberdﬁVgB’(?gh%(@ydé@gé% %F%%é(:)%lg?l}vg% aglg Drug candi dates for
treating FeidordehHIDRY, ternaid ergasmie disogler (fODY, and sexval paiy, are prinmarily
erectile dysfunction therapies that .pronp Cigr . . e genitalia.
They consi SlsaRomAa-& el sraurabeans) opa it AmElRET Pt C Pnl | One
( Aporror phi f}@e}soﬁaﬁaﬁ'egﬁégd&%ﬁc BROSRItRtE Mapiaher Momsl (isGrdefDE) i nhi bi tors,
e.g. Sildenatil), an ostagl andin (PGELl) that are injected
Edition (DSM-IV)].
15 'DSM-IV defines the four classes as follows:
HSDD - Persistently or recurrently deficient (or absent) sexual
fantasies and desire for sexual activity. The judgment of deficiency or
absence is made by the clinician, taking into account factors that affect
functioning, such as age and the context of the persons life.
20 FSAD - Persistent or recurrent inability to attain, or to maintain until
completion of the sexual activity, an adequate lubrication-swelling response
of sexual excitement. :
FOD - Persistent or recurrent delay in, or absence of, orgasm
following a normal sexual excitement phase. Women exhibit wide variability
25  in the type or intensity of stimulation that triggers orgasm. The diagnosis of
FOD should be based on the clinician's judgment that the woman's orgasmic
capacity is less than would be reasonable for her age, sexual experience,
~and the adequacy of the sexual stimulation she receives.
Sexual Pain Disorders such as Dyspareunia and Vaginismus.
30 Dysparenuia - Recurrent or persisient genital pain associated with sexual
intercourse. Vaginismus - Recurrent or persistent involuntary spasm of the



or admnistered transurethrally in nmen and topically to the genitalia in
wonen. The conpounds of the present invention are advagDegaabe 2005
providing a neans for restoring a normal sexual arousal response - nanely
10 increased genital blood flow | eading to vaginal, clitoral and | abi al

engor gemegig ozdkdkes Wi |1 result in increased vaginal | ungﬁﬁbi,@gklvi a plasm
transudation, | ncreased vaginal conpliance and increased genital

sensitivity. Hence, the present inve€ntion provides a nmeans to restore, or
potentiate, the normal sexual arousal response. is By female genitalia
herein we nmean: "The genital organs consist of an internal and external
group. The internal organs are situated within the pelvis and consist of
ovaries, t musgulaiureef thasauder thirdef e ¥agina Kt HRfferes Wiiee®id ernal  organs are
superfici a'intén‘&oﬁr@@ urogeni tal di aphragm and bel ow the pelvic arch. They
conprise the ' nons pubis, the labia majora and m nora pudendi, the 20
clitoris, the vidSDDts pegsenhit abvdntarotias noeonidiis desitedo barsexualcangt eat er

vesti bul ar | ands" (& ay..s at o C.D. Lean Edition).
R3.  Lovi nhaf bAghiw XAl pugRRiar Bivasies” To GPE, Pop b RELET "\ el o
enbryol 9gi gglidwickicataromnes levelaue &itiks ten@nlabarehopatdesdrito sadgicahnd femal e

genital structures are argued . to be honol O%‘lljﬁe of or}e anot her. Thus the 25

clitoris i S1anepayseni PBeRENes dBOBNE-MEBCPASEAWRBIEI bEudnat Whhe scrot al
Lo i | o) As- . 61-69). |
>ac Fg%?ﬁélrﬂem@raég?l(a}%%ﬁda %ﬁé it Hglé g‘,{séégefbﬁ;ﬁlésl‘,)@s well ). In

sunmary, I's' C erized by inadequate genital response to sexual
sti mul at i opostfhenapansalateraeniimchude illness; mogdicationsfgtiguss deplessinat

characterizes, nornmal sexual, arousal. The vaai nal 1 1 oorly 30

| ubri cat ed:"“"é/Br ?%n‘?{y'i Eﬁgté’é%ﬂ?‘g'ég ?80185’%]?%?"%%@36‘1%’%@"’ ﬁé@%@srrrpeded.
Arousaljgdi %Fc%@[oglééﬂi ot HESh felatibRshis ditficaltist ov geliyicas fastorspaayse or 16
December 2005 WO 03/ 000663 PCT/ | B02/ 02261 40 aft rch!hil bi rth and during

| act ati on, bagelaiedto e presendeeidoxalopmprlphialiiin Rents such as
G et 2. hLRRL AR RN ARDSh  epvEb e i T L
reupt ake i Absduidtionslefi@ERFenaterSexual AppsalDiserder(RiAMas being: *... a
persistent or recurrent inability fo attain or to maintain until completion of the
15  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,
vaginal lubrication and expansion and swelling of the external genitalia. The
disturbance causes marked distress and/or interpersonal difficulty.
20 FSAD is a highly prevalent sexual disorder affecting pre-, peri- and
post-menopausal (+ hormone replacement therapy (HRT)) women. Itis
associated with concomitant disorders such as depression, cardiovascular
diseases, diabetes and urogenital (UG) disorders. The primary
_consequences of FSAD are lack of engorgement/swelling, lack of lubrication
25 and lack of pleasurable genital sensation. The secondary consequences of
'FSAD are reduced sexual desire, pain during intercourse and difficulty in
achieving an orgasm. It has recently been hypothesized that there isa
'vascular basis for at least a proportion of patients with symptoms of FSAD
(Goldstein et al., Int. J. impot. Res., 10, $84-S90,1998) with animal data

30 supporting this view (Park et al,, Int. J. Impot. Res., 9, 27-37, 1997).




attaining orgasmfollow ng sufficient sexual stinulatijgmeagigbé2005al, which
causes personal distress. Sexual pain disorders (includes dyspareunia and
vagi ni smus) are characterized by pain resulting from penetration and

sexual . acgj vi nd may to be caused by nedications | ce
| ubricati R,Osé%')g%net riosis, pelvic inflamatory di sea\é\g(l,:ﬁlﬁrq{’@gmmt ory bowel

di sease or urinary tract problenms. Mcording to a further aspect, the
present invention additionally provides a nethod for the treatnent and/or
prevention of male sexual dysfunction (MSD), in particular nale erectile

dysfunction (MED) via 15 treatnent with a conpound of the _Eé?sent I nvention

as detailed heDsugoarditaies focteatinaftSAD, whigharer whden kvegtigadieh fort he present

i nvention additionally .oroyide / or
prevention CHfRy %’gghﬁ‘%{& e?%é@? %%S?'f@hn\% 55@%%2.{&?ngtlc{n€(?métgﬁ&f@gpnbi nation of
a conpound t@gnélélgﬁl}ﬁfaﬁé.?mﬂeﬁﬁzﬁswfﬁﬁt\:\'rmliype@ofdeﬂ?uﬂgﬁbme@ionb@zilﬁgé?‘and one ord
nore conpounds. Wwhi i nhi pj activi i cul ar conpounds
whi ch i nhi BREJiEHENE RPARRPNIGE, P'&Qﬁe\iﬁla%?héﬁf’gfe%ﬁ%éegﬁ%re conpounds

whi ch i ghi QPPEtSEﬁH -bstb.ngSﬂ(ﬁen gand%s%&ndiﬁp@i) that arsnjtiedi ent
responsé or [ack of response to 25 treatment with mgga may benefit either
from t her apy adadristerad transureiielly ininemaedinpisahyte Be gepBalidiBsent i nvention

al one or via conmbination therapy based on conpound(s) of the present

i nvention MM cawP. PDESI, such as for exanple sildenafil. Patients with
nmld to noder at ehicbnpbawdsofitien pfastnt ifivention andadeaniagests bgnt based on

R e hra Besehorus i speBl ok g PR BRI ¢ 2
Rer] clC e om et epnal ianseniated, 00 0 100002
Journal of ddgorgegyent.y dhis wilbresulbin iggregggcﬁ,vqg;@a”ubrwegprbg@ip%ﬁm%r oups. whi ch
are descri t{%%siuaat%?{ ﬁlcpe%gﬁ k/aéiﬂalgo}ﬁﬂliﬁﬁée and increased genital sensitivity.
Hence, the present invention provides a means to restore, or potentiate, the
normal sexual arousal response.
15 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.
They comptise the mons pubis, the labia majora and minora pudendi, the
20 clitoris, the vestibule, the bulb of the vestibule, and the greater vestibular
glands® (Gray’s Anatomy, C.D. Clemente, 13" American Edition). R.J. Leyin
teaches us that because "... male and female genitalia develop
embryologically from the common tissue anlagen, fthat] male and female
- genital structures are argued to be homologues of one another. Thus the
25  cliforis is the penile homologue and the labia homologues of the scrotal sac.
..." (Levin, R.J. (1991), Exp. Clin. Endocrinol., 98, 61-69). -
In summary, FSAD is characterized by inadequaie genital response o
" sexual stimulation. The genitalia do not undergo the engorgement that
characterizes normal sexual arousal. The vaginal walls are poorly
30  lubricated, so that intercourse is painful. Orgasms may be impeded.
Arousal disorder can be caused by reduced oestrogen at menopause of



Androl ogy vol 23, no .4, p773-782, and chapter 3 of the book by |I. Eardl ey
5 and K. Sethia "Erectile Dysfunction - Current |nvesid patdnttr200s
Managenent, published by Mosby-Wlfe, are as follows: psyhcogenic,
endocri nol ogi c, neur ogeni ¢, arteriogenic, drug-induced sexual dysfunction
(1 act ogeny sexual dysfunction related to caverQQﬁﬂh Bl Or S,
particula¥$9%@gﬁ%benic causes. 10 Suitable cGW PDE5 in |%|tors for t he
use in conbination with a conpound ¥ the present invention for the
treatnment of MED according to the present invention include: the pyrazolo
(4, 3-d] pyrimdin-7-ones disclosed in EP-A-0463756; the pyrazolo

4,3-d rimdin-7-ones disc] osed i h, t ti I licati
0515074 oo R g o Pt e LR o2 "

publ i shed Fﬁﬁn%@%l 8!83?1'& %&»étﬁ@&h@ﬁth%&ib’r@s@l@met beusesdeduit-flord- di ones

di scl osed e triazin ones disclosed in published :
i nternat i oﬁehtnm;bhmtbdtur@msmwmnms amidepigpeants £8dsYPEiVEorpounds such as,

gl |[o§r S'EZIh(r)]?/ %'i?ﬁ P%% mlﬁorﬁ@%ﬂlﬁwr @tlhy%erlensw age%ts di hydro-7H 20

pyr azol 9[ 4, 3- d] peDiigitdi persistenieor(retlidemalifiidulty adelay ik oahsarse of
1-[[3-(6, 7-di hydro- I ousal, which
1- met hy| - 728aiping-opasy folawing puifisiant pexusl SimpyRinAne &oypsh. ut

et hoxyphen dxet hyl pi perazine (see EP-A-0463756);
5-[2-et hoxéél&‘:ﬁwﬁi [sqleperam n-1-yl sul honyl)p ridin- 3- yIl} 3-ethyl -2-[ 2-

met hoxyet hyl ] 25 @<udi mud@omera)gn@lu@s)gyspamm@m Maginismu al so known as
25 1-{6-et 2H

pyr azol{o[i }{tﬁ{)?%q??ydéﬂxgeiqt]%gg} g%ge ﬁaﬁg W%&N ) "g.'ﬁﬁfam ne (see
WO 014 871&§ca meditations which reduce IUbl’IcatIOTl endometriosis, pelwc

5-(5-Acetyl - 2- but 3- d 1-et l)-2, 6-
i hydr o 7L inBomEA Eﬂt\fﬁe@s%]ylwm” Rt Do SR o yOY st BB L %50

132 16 De nb Fotal
o )12aR) D ge6 Cf@'?@"\%@ﬁpg% tﬁgﬁ%’sbﬁﬂa(/é?ﬁiaﬁhdé ofially

met hyl enedptmmlsemyletjloﬂoralae tre@uznerm aﬂG/OIPE%YP'WRS{@ MR SPRR| e- 1, 4- di one (I G
351, tadayald ) bron (MED) i HaRRY Wisle Qlechie iRt ftidiPAES) M of publ i shed

15 treatment with a compound of the present invention as detailed

hereinbefore.
According to a yet further aspect, the present invention additionally

provides a method for the treatment and/or prevention of male sexual
dysfunction via treatment with a combination of a compound of the present
o0  invention as defined hereinbefore and one or more compounds which inhibit
the activity of PDE, in particular compounds which inhibit the activity of
cGMP PDES5, and/or one or more compounds which inhibit the activity of -
NEP.
_ Men who display an insufficient response or lack of response fo
25  treatment with Viagra™ may benefit either from therapy based on treatment
~with compounds of the present invention alone or via combination therapy
based on compound(s) of the present invention and a cGMP PDEDi, such as
for example sildenafil. Patients with mild to moderate MED should benefit
from combined treatment based on compound(s) of the present invention
a0 alone or in combination with a NEPi, and patients with severe MED may also
respond.' Mild, moderate and severe MED will be terms known 1o the man



International application W95/19978, as wel|l as the conpound of exanples
51, 3, 7 and 8; and 2-[ 2-et hoxy-5-(4-ethyl-piperazi nid p¥éenkber 2005

-sul phonyl ) - phenyl ] - 5- et hyl - 7- :

propyl -3Hi m dazo[5,1-f1[1, 2,4]triazin-4-one (vardenafil) also known as
1-[[ 3-

(3, 4- di hyWP3863t hy| - 4- oxo- 7- propyl i mi dazo[ 5, 1- ] - as HATBPORZ6D_ yv1 ) -4

et hoxyphenyl ] sul phonyl ]- 4- et hyl pi perazine (i.e. the conpound of exanples
10 20, 19, 337 and 336 of published international application W99124433);
and pharmaceutically acceptable salts thereof. According to a further
aspect the present invention provides a conposition for the treatnent of

VED conpr i skited i the BRONRGuidindd @angtecisand in: Thexdowrnalof brologysvoldenaf i | . i's The
suitability of an?/ ‘gﬁrticul ar cGWw PDE5 inhibitor for use in conbination
with a conpbiinft-8t (JeRd98Hesent invention can be readily deternined by

evauation of 1 iEPORRRAFYOARE viidiPabldesbibedsih ibré derlat Glidcalret hods
foll owed by evaluation of I1ts toxicity, absorpti [

tion, metabolism
phar macoki eidralegy il ESJnn.%pZN-a&&@d\MhﬁﬁteéBé’ﬁﬁ‘&rwoﬂﬂp&r'ng@r@ Yi cal practi ce.
20 Preferred P a]a] o) f | t less than
100 nanéml@fﬁ%ﬂ%@?@gﬁ%@ég}n -%%@ﬁhﬁﬁé@?ﬁﬁg%ﬁo ara??ﬁngp g preferably
still at | ggplisHzamyMosbywold,are afaibesaisyhcagesicc GMiodDEBYIC, nhi bi t ors for
use in the pharmaceuti cal conbinations accarding. nt invention
are sel ect iNRBIGGGAICE ﬁ@fmﬁBlceWEQ'r@ucﬁaé?@faiaysgu?cﬁ'gbqﬁé&§95§f g‘z&sel ectivity
of PDE5 ov ITR@rspiaficnat) verggesiter  than 300.
Mor e pref e(r‘g'% ?ﬁﬁ?%@ﬁ%%eggﬁg%d%t&gg?@g% Vi tysg?/erI b%gyh Pr%ES and PDE4 of

greater thaaudd), nore preferably greater than 300. Selectivity ratios may
2 e SO R BB s, 1 0
B e e 1 herei
are NEP i hmr%%Wemiﬁﬁ"Hg%‘é\"%leE@ Pi‘?’%@ﬁ)@{"ﬂ?@zpﬁyﬁg&aﬁ#ﬁ%@ﬁpr ef erably
wher ei n saiggh W ahPh6:RbE Biraz8lo, SR SniNA-7-oristis ehsseddin phiblished

international application WO 01/27112; the pyrazolo [4,3-d]pyrimidin-7-ones

15 disclosed in published interational application WO 01/27113; the indole-1,4-
diones disclosed in WO95/19978 and the triazin-4-ones disclosed in
published international application W099/24433. '

More preferred are compounds such as, 5-[2-ethoxy-5-(4-methyl-1-
piperazinylsulphonyl)phenyl}-1 -methyl-3-n-propyl-1,6-dihydro-7H-

20 pyrazolo[4,3-dlpyrimidin-7-one (sildenafil} also known as 1-[[3-(6,7-dihydro-
1-methyl-7-oxo-3-propyl-1 H-pyrazolo[4,3-d}pyrimidin-5-yi)-4-
ethoxyphenyljsulphonyl]-4-methylpiperazine (see EP-A-0463756);

5-[2-ethoxy-5-(4-ethylpiperazin-1 ~yisulphonyt)pyridin-3-yll-3-ethyl-2-[2-
- methoxyethyl]-z,6-dihydro—7H-pyrazolo[4,3-d]pyrimidin-7-one, also known as

25 1-{6—eth0xy—5—[3-ethyi—6,T-dihydro-2-(2-methoxyethyl)—7-oxo-2H-
pyrazolo[4,3-d]pyrimidin-5-yl]-3—pyridylsulphonyl}-4-ethylpiperazine .(see woO
01/27113, Example 8);

| 5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1 ~ethyl-3-azetidiny!)-2,6-
dihydro-7H-pyrazolof4,3-d|pyrimidin-7-one (see WO 01/27112, Example

30 132); :




3.4.24.11, nore preferably a selective NEP inhibitor is a selective
i nhibitor for EC 3.4.24.11, which has an |C50 of | e38pehafiber005M (€. g.
onpatrilat, 5 candoxatril, candoxatrilat, sanpatrilat). Suitable NEP

i nhi bitor conpounds are described in EP-A-1097719. Particularly preferred

NEPi conpgehsigst@dr as auxiliary agents for use in. thepdp@drgt of MED
according to the present invention are those described in co-pending

| nternational Patent Application PCT# B02/00807 10 filed on the 18th March
2002. Especially preferred is (S)-2-[(1-{[3-(4-chlorophenyl)propyl]-
car banoyl } cycl o- pentyl ) net hyl ] - 4- met hoxybut anoic acid or a

phar macuetical |y acceptable salt such as the ' salt thereof as
detailed at Exé(ﬁﬂ%315)22,3@7:W??ﬁ@@rﬂggbaim%éﬁ%'@"f or the synthesis of
this is co r{lﬂﬂ ,,,b ol e RAE]8 406 hdole- 1 AedidraeT nent al
Secti on h;ﬁ?égﬁﬂ%? er ﬂ%’éﬂfg’ylﬁ%‘t ';. ’E]?Yheér{ ;lggect the present invention
provi des a 354 ptaplalafil),iien teororapaund ot exaraples 38 ave95cfmdiighedy a conpound of

t he present . inyention.and

(S) - 2- [ ( 1- femaliona) applisaion WORHIR9A8 a5 well as ihe compound of examplas 011 4-
net ho;<_ylgut q?gjpaﬁgg,dandkccp(rjdijng to ]}/et a furthgr ?SFﬁCt of the presetn_t

for the. tf eal meat2-gihoxyenirandeiReinziag of drdn i pEes I Ref8Rl 72 " o anot her
aspect of {gy PERSHRIazb Pl SirdRAenb JvardBnaMPalso kAows & ¢[sa compound of

t he presen entron a mor e itional_ active agents for the
treat nent g8, 4fdhvare5saathyl-4-oyeprepyiovdazofssbfl-asiigzdry 2l t he one or nore

1% onesthobd SRl AP BRI el iRTER AR 10 2L B0
ant agonjst $p, 6 B7eRmEas AQPUDIMRAIREARNORE JpElitatisoiNODRE433); 2)
testoster Og(rald.rp(raiglrﬁ&o%ﬁ%%tlyaago%géta%%déa% thetrgc% osternone (Tostrelle)
According to a further aspect the present invention provides a
composition for the treatment of MED comprising a compound of the present
invention and sildenafil. |
15 The suitability of any particular cGMP PDES 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,
phamacokinetics, etc in accordance with standard pharmaceutical practice.
20 Preferred cGMP PDES inhibitors for use herein have an ICso at less
than 100 nanomolar, more preferably, at less than 50 nanomolar, more
preferably still at less than 10 nanomolar. Preferably the cGMP PDES
inhibitors for use in the pharmaceutical combinations according 1o the
_ present invention are selective for the PDES enzyme. Preferably they have
25  a selectivity of PDE5 over PDES3 of greater than 100 more preferably greater
than 300. More preferably the PDES5 has a selectivity over both PDE3 and
PDE4 of greater than 100, more preferably greater than 300.
Selectivity ratios may readily be determined by the skilled person.
ICso values for the PDES and PDE4 enzyme may be determined using .
30 established literature methodology, see S A Ballard et al, Journal of Urolog.y,

1998, vol. 159, pages 2164-2171.



and/ or di hydrot estost erone and/ or dehydroepi androsterone (DHEA) and/or a
testosterone inplant; 3) estrogen, estrogen and nedr ggpRéaaIRE200HNe or 5
medr oxypr ogest erone acetate (MPA) (as a conbination), or estrogen and
met hyl testosterone hornone replacenent therapy agent; 4) one or nore

dopam nergi c_agents; 5) one or nore of an NPY (neuropeptid _.inhibitor;
6) one or‘%ﬂﬂ?"g‘%ﬁ? a nel anocortin receptor agonist or %&P@t’"& 815 10

mel anocortin enhancer; 7) one or noré of an NEP (neutral endopepti dase)
inhibitor; 8) one or nore of a PDE (phosphodi esterase) inhibitor; and 9)
one or nore of a bonbesin receptor antagoni st or nodul ator. 15 Preferably,
said FSD is fenmal e sexual arousal disorder (_FSAI;()}. Alternatively, said FSD
i s fenal e or gasirefertod becin areRdER inhibitors whereinaseaid MEPds Bat3484.1daid FSD i s

hypoacti ve sexual desire disorder o JU rnative,
said FSD i €4 r‘é‘%’)‘?ﬁ?‘%ﬁ%ﬁ?ﬁwh?r?&%q &EE?@'Q‘FJ&E? é%ﬁa/g‘{)egp%@ﬁré@o%@Vagi ni smus.
20 Exanpl eg £b483! FREE prefcalslp adelattviNEPAnisibitordd aselestivedgiabitergoni sts
o s e e oL had DR S 63 k! Pl BB, e ()1 >
phenyl - 5- (40 FollildwV 50 : Q- , :

-yl -ethoxy)e il ¢ t O8aipdHId NEPTARibItGH-dompannds

phar macgut icgﬁp%%g%gé%@évig&sﬁﬁ@y ergof (compound (a) tl))gl ow), the

pr epar at i omretiestvibeld in EPAAIAOTHE®. i n WO 96/ 21656. 25 WO 03/ 000663 45

GeTD e ben st WG TRTPASE Sh ORI GEAFS0RR) oo .
i ncl ude Pr gpHd featnifen8BNED acc&aigrto tieorbresbnt ikwantion astwsee, Estrofem
s S ot b b il il e R Mlpg T ™' L
Sebectre ORI PnilynloRBT 00 516,001 5 LorL e, PR P ) %
clainmed in Especially preferred is (S)-2-[(1 ~{[3-(4-chlorophenyl)propyl]-
carbamoyljcyclo-pentyl)methyl]-4-methoxybutanoic acidora
pharmacuetically acceptable salt such as the sodium salt thereof as detailed
at Example 22 in PCT/IB02/00807. Details for the synthesis of this
15 compound and the sodium salt are provided in the Experimental Section
hereinaiter. '
According to a further aspect the present invention provides a
composition for the treatment of MED comprising a compound of the present
invention and (S)-2-{(1 -{[3-(4-ch|orophenyt)propyi]carbamoyl}cyclo—
20  pentymethyl]-4-methoxybutanoic acid.
According 1o yet a further aspect of the present invention, there is |
provided use of a compound of the present invention for the treatment of
female sexual dysfunction (FSD).
According to another aspect of the present invention, there is
25 provided use of a compound of the present invention and one or more
additional active agents for the treatment of female sexual dysfunction
(FSD).
' Preferably, the one or more additiona! active agents is/are selected
“from the group consisting of:
30 1) estrogen receptor moduiators and/or estrogen agonists andfor

estrogen antagonists;



WO 0023056) , L- Dopa or carbi dopa, PNU95666 (as disclosed in WO 0040226) .
Exanpl es of NPY (neuropeptide. Y) inhibitors include NRYDeedmbéryo05 15
inhibitors, preferably NPYLl inhibitor. Preferably, said NPY inhibitors

(i ncluding NPY Y1 and NPY Y5) having an 1C50 of |ess than 10nM nore
pref er abl wd Brpsctran SOM  Suitabl e NPY, and in parti cadagedR¥sy | nhi bitor
conmpounds, are described in EP-A-1 097718. Exanples of a nelanocortin
receptor agoni st or nodul ator or 20 4wel anocortin enhancer include

mel anotan It, PT-14, PT-141 or conpounds disclosed in WD 09964002,

WO- 00074679, WO 09955679, WD 00105401, WD 00058361, WO- 001 14879, WO 001
13112 or WD 09954358. Suitable NEP i @ygwtors are as_descr.i bed herei nabove.
Accor di ng t 02h tesipstrmnegsplaeamentagept ttepl H%*smqneiT @jj?)des a 25

conposition for =1 TAT [ t he present
16 becerber 2005ib R Uo;,sse@é?ﬁ“@@%?%“%"é?é@%“?%ﬁﬁ"rﬁ‘*%ﬁﬂﬁﬁ"
(S)-2-[(I- ([3 (ahdid’rlaiesnohbrqrie)ippmm ] car banoyl }cycl o-

tyl}methyl]-4-meth bt PDE i nhi bi t | ud
PoE 3. 5. 4, 3% spogem ety Pl oes or PoES | nii bi tor  and

more pr ﬁf er abl )fnédrBRFﬁo%é’slférBhé BéctaRYMFA)das amh%ahmn)eoneélmgeh nost
preferably sildenafi ccord to a further a%f)ect f present invention
provi des a corﬁp‘ﬂgﬂ@mb‘ﬁe$tﬁ$tef‘%"§ BERAERRIaceMans 'ng a conpound of

the present 4}3%Yl%rgr'n?&e%gamﬂeﬁé’ﬂgédté Preferred exarrpl es of one or nore

of bonbesi n receptor . anta or nodul ators woul d be antagoni sts or
modul at ors f &) ddBlor marelofidn h@’\t (nesopegtideY) Ipbipitpl PCT/ GB01/ 05018 (fil ed 14

Novenber 2001) and PCT/ 4380 f r Al so preferred
are bonbesi n® }ﬁﬁforf’!ﬂf@ 35'?9 &'%ﬁ%@f)}%%ﬁ%{g’%tds E}%(r%)éf erred bonbesin

r ecept g ant agﬁé]hﬁééi,rﬁ{@nmin@@r menti oned as aUXI liary agents" in
PCT/ 1BO1/ 02399 15 (filed 10 December 2001 ELBL{I d be noted that a full
tldase) inhi

list of possVbloseqiaareiodpaNETCieytal Eeps

8) one or more of a PDE (phosphodiesterase) inhibitor; and
9) one or more of a bombesin receptor antagonist or modulator.

15 Preferably, said FSD is female sexual arousal disorder (FSAD).
Alternatively, said FSD is female orgasmic disorder (FOD). in a further
alternative, said FSD is hypoactive sexual desire disorder (HSDD). Inyeta
further alternative, said FSD is a sexual pain disorder, preferably

Dyspareunia or Vaginismus.
20 Examples of estrogen receptor modulators and/or estrogen agonisis

and/or estrogen antagonists, include raloxifene or lasofoxifene, (-)-cis-6-
phenyl-5-[4—(2—pyrrolidin-1--y!-ethoxy)-pheny!]—5,6,7,8—tetrahydronaphthalene'-
2.0l and pharmaceutically acceptable salts thereof (compound (a) below),
the preparation of which is detailed in WO 96/21656.



can be found in PC/TIB01/02399 (filed 10 Decenber 2001) - and are

described as "auxiliary agents" therein. |In accordancg peidnheepo@not her
aspect of the present invention, other 20 5-HT2c receptor agonists may be
used in addition to a conmpound of the present invention. Such 5-HT2c
receptor agonists include, but are not limted to, those disclosed in

Chaki andVfRa¥#9efo - Expert Opin. Ther. Patents (200FCHBR0I% - 1677- 1692
(see especially Section 3.9 - 5HT2a aen page 1687 and Figure 7 on page
1686), or lsaac - Drugs of the Future (2001), 25 26(4):383-393 (see
especially Figure 2 on page 385). For the avoi dance of doubt, the

af orenenti oned publications are incorporated herein by reference in their
entireties. Preferably, said 5-HT2c recept oni sts are selective 5-HTI2c
receptor agonists. 30 Receptor binding data or/binding selectivity data may
not always correlate with or reflect-funetiofal data or functional :
selectivity data. For 16 Decenber 2005 WO 03/000663 PCT/ | B02/ 02261 47
exanpl e, a conpound may be a 5- HT2¢ eptor agoni st when bi nding assays
are anal ysed, but functionally the ound may have the same potency at

ot her 5-HT receptors. Thus, the te ) as used herein in
relation to the present |nvent|on w th rg to nmet hods of treatnent for
5 sexual dysfunction neans "fun - el ective". Thus, according to

anot her aspect, the present inj
5- HT2c receptor agonists, prefe el ective 5-HI2c receptor agonists,
for the treatnent of FSD, prfer.ny FSAD, FOD, HSDD or a sexual pain

di sorder (such as Dyspareunia or Vaglnlsnus) 10 According to the nethods
of the invention, a conpound of ﬁ E?t invention or a conbination of
a conpound of the pr esent |nvent|on an | east one additi onal

phar maceut i cal agﬁ@&umjeeﬁmkmkmkﬁomﬂmm&maﬁ@ﬂbﬁgwﬂ18n need of such

treat ment, preferagly the form of a pharmaceutical conposition. In the
conbi natd ond%wﬁéf@t" te(r!aé)“ienventl on, the conpound of 15 the present

invention and atgfafhids &%rrﬁbr‘i@Fedl&b%ﬁféﬁ:@mt‘dpy&“igeagmm%d?rgmaﬁa,nt i -
Cenestin, Oestrofeminal, Equin, Estrace, Estrofem, Elleste Solo, Estring,
Eastraderm TTS, Eastraderm Matrix, Dermestril, Premphase, Preempro,
Prempak, Premique, Estratest, Estratest HS, and Tibolone.

10 " Examples of dopaminergic agents include apomorphine or a seleclive
D2, D3 or D2/Dsagonist such as, pramipexole and ropirinol (as claimed in
WO-0023056),L-Dopa or carbidopa, PNU95686 (as disclosed in WO-
0040226).

Examples of NPY (neuropeptide Y) inhibitors include NPY1 or NPY5

15 inhibitors, preferably NPY1 inhibitor. Preferably, said NPY inhibitors
(including NPY Y1 and NPY Y5) having an I1C50 of iess than 100nM, more
preferably less than 50nM. Suitable NPY, and in particular NPY1 inhibitor

* compounds, are described in EP-A-1097718.
Examples of a melanocortin receptor agonist or modulator or '

20  melanocortin enhancer include melanotan I, PT-14, PT-141 or compounds
disclosed in WO-09964002, WO-00074679, WO-09955679, WO-00105401,
WO-00058361, WO-00114879, WO-00113112 or WO-09954358.

Suitable NEP inhibitors are as described hereinabove.
According to a further aspect, the present invention provides a
25 composition for the treatment of FSD comprising & compound of the present




obesity agent described above) may be adm nistered either separately or in
t he pharnmaceutical conposition conprising both. It isjgerRembdreonseferred
that such adm nistration be oral. However, if the subject being treated is
unable to swallow, or oral admnistration is otherw se inpaired or 20
undesi rab teral or transdermal adm nistration propriate.
Accor di ngk‘?)oos{aﬁé%nnet hods of the invention, when a conb%%%%gf a
compound of the present invention ar§ at | east one other pharnaceuti cal
agent are adm ni stered together, such adm nistration can be sequential in
time or sinultaneous wth the sinultaneous nethod being generally

preferred. 25 For sequential adm nistration, a con'%&r'}ji of the present
i nventi on venionanddlid-il blai(4shigrapherylinrenylicabame %e adninistered in

any order. P%@W'Erg}f@ﬁ%%@{f{°§gmﬁ°ﬁé&@ that such adm nistration be oral. It

I S especia t such administration be oral and sinmultaneous.
Wien a conpoundPrefertduePDB imsktors inoludeaiRDE 813 4, be? 208iivhii9sl phar maceut i cal

byt he- sanBregerably 4 of BRES ey ud ipsd BERIGHENA SR8 EReEi50060s° ™" °
PCT/ | BOZ/ Odg&stibad heediRalstvey) nicat pleforally Bikdenadif. t he invention, a conpound of
the present invention or _a conbination of g geg{{pound f the present

i nvention and afccarding {0 a fiatherasnachibe PISREPHEYRITON PEVidiSdht (referred to
heroin as &mPgﬁﬁ%{o%gi Pfeambtt B FRIPEHMISIRAALOIBOGHEP thepident or m of a

phar maceut I'ca 1on. Accordingly, 7a conpound of the present
i nvent i on imventiorcambsikignalin can be adm nistered to a patient separately or
t oget her .in any

onventional .oral I epteral, (for
exanple, intr avPerﬁg‘?J’ée, XqHYIe Rl oG pgpfo?%?) s%@%%%ﬁ%%&@;aﬂ}aﬁte hEl cter nal ,
i nt r avagi ng} mohiiiator® Molldeatiagoriis bAvedilawrs fdr&8a) in¢lidingdesepl e, powder,
ointnment or drop), or buccal, K or 10 ?h?sal , dg@&ﬂe fdor m Conpositions
sui tabl e fdesqsbedin BEZIGBO]/82q18dfilegdAdiameniper EPUR phar maceut i cal |y
accept abl eppiRbhhGIOAIF AN £ NBRHASHHERE0). kv ptdiared ald mstissirons,
suspensi ons,” of “emul'Sions, and sterile powders for reconstitution into
sterile i nBBgBHY, er BB wedapits aotagdnisise Ryetened bormbesinggeepior
antagonists are also mentioned as “auxiliary agents” in PCT/1B01/02399
15 (filed 10 December 2001).
It should be noted that a full list of possible “additional active agents”
can be found in PCT/1B01/02399 (filed 10 December 2001) — and are
described as “auxiliary agents” therein.
In accordance with yet another aspect of the present invention, other
20  5-HTac receptor agonists may be used in addition to a compound of the
present invention. Such 5-HTzc receptor agonists include, but are not limited
to, those disclosed in Chaki and Nakazato - Expert Opin. Ther. Patents
(2001), 11(11):1677-1692 (see especially Section 3.9 — 5HTy, on page 1687
“and Figure 7 on page 1686), or Isaac - Drugs of the Fuiure (2001),
25 26(4):383-393 (see especially Figure 2 on page 385). Forthe avoidance of
doubt, the aforementioned publications are incorporated herein by reference
in their entireties.
Preferably, said 5-HTx receptor agonists are selective 5-HT2c

recepior agonists.
30 Receptor binding data or binding selectivity data may not always

correlate with or reflect functional data or functionat selectivity data. For



I's suitable aqueous and nonaqueous carriers, diluents, solvents, or

vehicl es include water, ethanol, polyols (propylenelgtmgaﬁmyQQOyethylene
glycol, glycerol, and the like), suitable m xtures thereof, vegetable oils |
(such as oIive oil) and injectable organic esters such as ethyl ol eate. |

Proper flyj an be maintained, for exanple, by t a coating
such as Ig) @i&'ﬁ& by the 20 mai ntenance of the require pa@z{ﬁ%ﬁ[‘e size in

the case of dispersions, and by thed4uuse of surfactants. These conpositions
may al so contain adjuvants such as preserving, wetting, emulsifying, and
di spersing agents. Prevention of mcroorganism contanination of the
conposi tions can be acconplished wth various 25 antibacterial and

anti fungal eageple a dompoardnyde paidbereseptocganigiwheartdnding phenol , sorbic
d, dthe lik be .d t
For exanpl cosaalp anabsf e LRITRIE T gri b e 53085 absorpt i on

of i nj ect alider @lt Hﬂ‘i@?sll-l‘Fﬂa‘cep‘t@fmomutslmasemﬁhetwtlm"camdaﬂemﬂ by the use

of agents capable del ayi ng absorptlon for e Ium num 30
nonost ear ati@ f%{@idmdélﬂéﬁ prigsentdnysadianyih respest fwﬁ%@%@&? BeRYIPB02/ 02261 49

Sol 10 995208, Q1B bOfonfihBlne Aol 3bleBlver 1ol ude capsul es, tabl et s,
ul

powders, granu such so osage fornms, a conpound of the
present i nvent | Fhusraceordingtio mavihenaspsch i w@aemﬁlwer‘é@@nlaédﬁﬂnﬂﬁe i nert

customary phar. utica n giumcitrate or 5
di cal ci um pﬁf%@‘aﬁg Use Ok Q’?ﬁi? chptt?r éﬁ%%clge‘ﬁ%@ %blfg&gc.;, %?hes | act ose,
Sucrose, m%@é‘éﬁt&'a ohistd, Edreh@ festnintof FED |pr&fe)ablf BBAD, ﬁdﬁr kiS([ID g.
carboxynet hyl cel | ul ose, al ginates, gelatin yin pyrrolldone sucr ose,

acaci a and Qlgesexpapin diseryler ﬁu%@%@y@gﬁ@@f@or%g B and the Iike); (d)
di sintegrati Q?a}ﬂgﬁd}ﬁﬁp(ﬁ“& meﬂ"@gé o%@ﬁnveﬁ%ﬁ'd’éﬂrﬁﬁdmrtﬂﬁi% piegérat 0 or

t api oca 10 ginic actd, certain conplex silicates, sodium
car bonat e aimbrmbleoracmb;na(m) ot@bmnpmdrtﬁﬁmﬂ@sgnf(lﬁv%[ﬂlon@aﬂéff| n and the

)b ) WERTOEend PR EAGHRCA oy cofiRIER FRBIUT, comounds
monost ear ateafisidiirédit@ht, ptddrab ﬁﬂfebfenh of é@hgrmadmmmln bent oni te and
the Tike): mpostion. 2 ha Bombmatis ae ect of the invention, the compound of
composition. In the combmatlon sp p
15 the present invention and at least one other pharmaceutical agent (e.g., anti-
: 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
20  undesirable, parenteral or transdermal administration may be appropriate.
According to the methods of the invention, when a combination of a |
compound of the present invention and at least one other pharmaceutical
agent are administered together, such administration can be sequential in
 time or simultaneous with the simultaneous method being generally preferred.
25  For sequential administration, a compound of the present invention and the
additional pharmaceutical agent can be administered in any order. Itis
generally preferred that such administration be oral. It is especially preferred
" that such administration be oral and simuttaneous. When a compound of the
present invention and the additional pharmaceutical agent are administered
30 sequentially, the administration of each can be by the same or by different

methods.



15 talc, calcium stearate, magnesium stearate, solid polyethyl ene glycols,
sodiumlauryl sulfate and the like). In the case of cppputesherrds abl et s,
the dosage forns may al so conprise buffering agents. Solid conpositions of
a simlar type may also be used as fillers in soft or hard filled gelatin
capsul es weiosvgoosdsch exci pients as |actose or m |k sugaggrasenas wel |l as
hi gh nol ecul ar wei ght pol yet hyl ene ycols, and the like. Solid dosage
forms such as tablets, dragees, capsules, and granules can be prepared

wi th coatings and shells, such as enteric coatings and others well known
in the art. They may al so contain opacifying agents, and can al so be of

such conpositi ?{aﬁcé@g %Eﬁé{n{eﬁ%&??}gméﬁ@é@ﬂmogeslmgéﬁ"g@gf dtgéﬁggsgﬁpnt I nvention

and/ or the add ar mace ina nner. Exanpl es
of enbeddiingrtiomoeaicombirmtivhaf a campband stitie presenpinvention andsatbst ances and
ed.form if appropriate,

. The d _also.be in nicro- |
ym@;(ﬁsone ﬁ?a%?@%@ﬂmgﬂ O%%é&%@ﬁ%'{%?@ﬁ%@ﬁ%ﬁﬁéﬂ?& 458 Liqui d dosage forms
for oral agdgihBinali6i®) isQRefeRfiipSGMPIASBBGE tHe fomh bia gaaﬂmﬁea@ckae enul si ons,

sol utions, suspensions, syrups, and elixirs. In_16 Decenber 2005 WO

03/ 000663 deCdsiion/ Ao dingly, aeempoynd obtheHEe IR FEAROHEr  he present
I nvention .he. i Wela |, Okl : tain inert
di l uents ccg’mn ?ﬁ&@g@%}#nﬁ 'gtetér toéh%#rﬁggﬁaag% r&gpa%t elp%ggl vents,
sol ubi | i zigogvagionaborah deaatl tranddeemal, parentaral, (fexexauiple, isirawenods$,cohol ,

i | al cohol , et hyl bonat hyl tat. | cohol , benzyl
envont o, IpraPyRLRS. o bsiana s haaprinbal FRLRb R PaBRf¥edam ae! ofls

(e.g.. cotitenzApd Mdal (6K SR tbolider, GiRifrenBer dfop), lor buedal,\we oi |, castor
oil, sesame seed oil and the like), glycerol, tetrahydrofurfuryl alcohol,

pol yetlty| evasalydpsagesioamd f atty acid esters of sorbitan, or mxtures of
Copesi | on- Lo ERtEH Ryl sl AgRuas iy et on o e
enul si fyi nhaandcauispigraticegtablpesterie ageaees enlangauesussutegs, and perf umi ng
g?e”t—s' S%Sis%%?gibr?sqséhsﬁerhs%%%i L o Rnt N FABRe Watls fofe Present invention
reconstitution into sterile injectable solutions or dispersions. Examples of |
15 suitable aqueous and nonaqueous carriers, diluents, solvents, or vehicles
include water, ethanol, polyols (propylene glycol, polyethylene glycol,
glycerol, and the like), suitable mixiures thereof, vegetable oils (such as olive
oil) and injectable organic esters such as ethyi oleate. Proper fluidity can be
maintained, for example, by the use of a coating such as lecithin, by the
20  maintenance of the required particle size in the case of dispersions, and by
the use of surfactants.
These compositions may also contain adjuvanis such as preserving,
wetting, emulsifying, and dispersing agents. Prevention of microorganism
contamination of the compositions can be accomplished with various
25  antibacterial and antifungal agents, for example, parabens, chlorobutanol,
phenol, sorbic acid, and the like. It may also be desirable to include isotonic
agents, for example, sugars, sodium chloride, and the like. Prolonged
absorption of injectable pharmaceutical compositions can be brought about
by the use of agents capable of delaying absorption, for example, aluminum

30 monostearate and gelatin.



t-he conbination, may further conprise suspending agents, e.g., ethoxylated
15 i sostearyl al cohols, polyoxyethyl ene sorbitol and sgD¥:t@ERer@d0Er S,

m crocrystal line cellul ose, alum num netahydroxi de, bentonite, agar-agar,
and tragacanth, or m xtures of these substances, and the |ike.
Conpositions for rectal or vaginal admnistration preferably conprise
supposi t oMOS0GEH ch can be prepared by nixing a conpotfdB8F 224 e present
20 invention or a conbination with sugetable non-irritating excipients or
carriers, such as cocoa butter, polyethylene glycol or a suppository wax
which are solid at ordinary roomtenperature but liquid at body
tenperature and therefore nelt in the rectumor vagi nal cavity thereby
rel easi ng t he a@dlidelosagefoons fur sl ad@inifetiag hdedensapsaies} tabletsal

adm ni stration, of the conpounds of t resent invention, and conbi nati ons
of the compRRIRS.ANYgRN %;ﬁ@ﬁyc’h ?Nﬁ%ﬁgﬁ?WnaaﬂW%%@eﬁ‘ﬁ? agents may

conprise ol jro8BittifvenfONELE BomBiRBANPis alitfikdd WAl aNé&st ohBenei ugs are adm xed
under sterile condition wwth a pharnaceutically acceptable carrier, and

any preser eusiareary pbampageytical exgpiept (opeatigr sych aasoditin et Oqui r ed.

Opht hal g ¢ ; ' " c 03/ 000663
PCT/ | BO?/ 02@%@%@\%@%@&@8’“%%? %%Hgégr(gsalgg%sﬁ%%%ﬁae%\ﬂ o be included
Wi t hi n t he sucogse, nfannitdlesiiieacih and thedike); db). bifders {@pl,owi ng par agr aphs
descri be exenplary fornul ati gns,, dosages etc. useful for non-human :
ani mal s. Tk@?@@%‘%‘/ﬁﬂyﬁ Wiog %@'”@tﬁ& OGWH@@’PV"@'(’PH% PLESENt i nvention
and conbi n&fdapmsarf thé hl?e)cféﬁrﬁﬁm@@tﬁn%f(ebh.fqm@&ﬂ QAH the W@t @pn with
anti-obesity agents can be ef fect ed orally or non-orally (e.g., by

i nj ecti on) .digintegrading vgentsde.go mgstagarotal¢in® qarkanate, notaie 8f 18PiPCar conbi nati on
of a cgnp Of ;i ‘ ' t s 1§D e | agent is 1o
adm ni sl([%er% sn'c 19'&%2?%%%@&8@&&\% ég@gtg‘% %&#@ﬂgg\%é]?@)éﬁietbél ly, a daily
dose that like); éelrsahitivheciadicrs &.4.y peraffmraraithetike); ) bledonglion about 0. 01 and

ot R o o Rk A i iGh BoRPotndS b 3 (RBRYY O O and about

' wetling agents (e.g., cetyl alcohol, glycerol monostearate and the like); (h)

adsorbents {e.g., kaclin, bentonite and the like); and/or (i) lubricants (e.g.,

15 talc, calcium stearate, magnesidm stearate, solid polyethylene glycols,
sodium lauryl sulfate 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,

20 as well as high molecular weight polyethylene glycols, and the like.

Solid dosage forms such as tablets, dragees, capsules, and granules
can be prepared with coatings and shells, such as enteric coatings and
others well known in the art. They may also coniain opacifying agents, and

- can also be of such composition that they release the compound of the

25  present invention and/or the additional pharmaceutical agent in a delayed
manner. Examples of embedding compositions that can be used are
polymeric substances and waxes. The drug can also be in micro- '

" encapsulated form, if appropriate, with one or more of the above-mentioned
excipients.

30 Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs. In



Conveni ently, a conpound of the present invention (or conbination) 15 can
be carried in the drinking water so that a therapeuti ¢gtesagser@0os he
conpound is ingested with the daily water supply. The conpound can be
directly metered into drinking water, preferably in the formof a |iquid,
wat er - solspedspncentrate (such as an aqueous sol uti%ﬁ*oﬁozmter-sol ubl e
salt). Conveniently, a conpound of the present invention (or conbi nation)
20 can al so be added directly to the feed, as such, or in the formof an
animal feed supplenent, also referred to as a prem x or concentrate. A
prem x or concentrate of the conpound in a carrier is nore commonly

enpl oyed for the nclusion of, the agent in._t f : lL.tahl e carriers are
liquid or &l toa{be CHQQPP%{,% the, piesg 'Wé‘%’gﬁf’ oeﬁ}el éoggnlﬂé@hsﬁ@uch as alfalfa
meal , soybmgmj AB&Hge 3 aRtiyiconaaeiteridiiuemetomonaedddn thermrhlsucttor ncob meal

and corn neal rmq asses, urea '

, bone neal , %Ed m ner al g;’éxes such as are
commonl y  asvwhisyed ofher selverts,solubiiging agepis aNemusiiersed$ Bt i ve carrier is
t he respecy] ' ' : ' draten of such feed.
The carri e%*q’\{ﬁ%l?%{b Qféég&fﬁﬁ%o?&o?ﬂ %]?%ﬁdr?'la%m@gab%gfa fgtélE{ehyl[c)ég!rrpound in the
finishesl fpenkyhalcbholhbartzyttenzedepropylens glypolehddautylenaglgealbl y, the conpound

I's thoroughly, blended.|nt he rem u I e feed. In this
respect , tﬂﬁeé'?)ﬂ%{iﬂﬂ'&'dr‘?aﬁﬁ)% -%@%B%e‘ﬁag%@%@e@sﬁ%@é@%usoz/ 02261
52 di sper sgieQil, ShS6PbiN 88sdnie Sectlbit &l the iké)y glyedvok; erraydivfurfurgloybean oi |,
corn oil, cottonseed oil, and the |ike a_yol atil.e orstgﬁm c sol vent

e, or i
and then balepkridpolygthyiens glyeals andfatty acd egters %éo@ﬂf)?-&fir%ﬂd@f? at the
roportio d,j t concentrate are capable of w de variation
Prop “@ﬁg% ﬁ@f?ég?ﬁ.#ﬁéaga‘the IRE. p

since the conmpound in the finished feed may be adjusted by
bl endi mg t he appesides ach ingt dilbentsi e compesition canialse ip¢eds eed to obtain a

desired | evel of conpound.. Hi ah, pot . CQ e bl ended by the

f eed manuf E'\fﬁ‘rg?=Wnﬁﬁsvﬁﬁ&gqu%&sgS@&ﬁ'Pﬁ%@?%sﬂ%é%@é@éﬁ)%an oi | meal and

ot her meal §yedténing SfvoliRg Gindlipeviamirigagemesiuce concentrated suppl enents,

which are suitablée 1o for direct feedi ng t(g ﬁni mal n_such_ i nstances,
mecuad gt thg;

the ani mal s ar ESyspensiopsdn egdiigmioihe cp pé@_%’ﬂ};jnyglpqp& fvely, such
concent & il HRRARRL iy Rihor Ui spenamtdgehe, 16 eaglal produce 2
15 isostearyl alcohols, polyoxyethylene sorbitol and sorbitan esters,
“microcrystalline celiulose, aluminum metahydroxide, bentonite, agar-agar,
and tragacanth, or mixiures of these substances, and the like.
Compositions for rectal or vaginal administration preferably comprise
suppositories, which can be prepared by mixing a compound of the present
20 invention or a combination with suitable non-irritating excipients or carriers,
such as cocoa butter, polyethylene glycol or a suppository wax which are
solid at ordinary room temperature but fiquid at body temperature and
therefore melt in the rectum or vaginal cavity thereby releasing the active
component(s).
25 Dosage forms for topical administration of the compounds of the
present invention and combinations of the compounds of the present
invention with anti-obesity agents may comprise ointments, powders, sprays
and inhalants. The drugs are admixed under sterile condition with a
pharmaceutically acceptable carrier, and any preservatives, buffers, or
30 propellants that may be required. Ophthalmic formulations, eye ointments,



feed containing a therapeutically effective |evel of a conpound of the
present invention. The m xtures are thoroughly bl endgglpRyensiiczdos d
procedures, is such as in a twin shell blender, to ensure honogeneity. If
the supplenent is used as a top dressing for the feed, it |ikew se helps
to ensure uniformty of distribution of the conmpound across the top of the
dressed fWOYHOWFE | ng water and feed effective for irré“rrlﬁﬁgl{"ﬁﬁﬂl ean neat
deposition 20 and for inproving |leaAltneat to fat ratio are generally
prepared by m xi ng a conpound of the present invention with a sufficient
amount of animal feed to provide fromabout 10 to about 500 ppm of the
conpound in the feed or water. The preferred nedicated swine,. cattle,
sheep and gpewddrgamdgelutons are alswintendad to beringlided withirdthgtseope alo0 grans of a
conmpound of the rFsent. i nvention (or conbination) per ton of feed, the
opt i num arm@ﬁtpr‘?%“"f‘ﬁ%@@n' ani mal s usual | y being about 50 to about 300 grans

per ton of feedThEhsIdWiIRf Paragfhphe desdribe@xemgianefotmalations,fdeedges sual |y
contain about 1 to _about 400 grans and pref_er%bl y g%)out 10%%‘(5 gbout 400
grams of a elgoussiinsmnes-Temannimalss dfe a0pistalon of fe CUMBYEEi%n) per ton

of feed. . 16,DeramheinaAlin AR GHAABAS ARTLLRPSIARPENE Brdseit par ent er al
S, np f the

adni ni stt at I'n ani ma the conpounds o present invention (or
conbi nat i onjhversipnwthEnémbesity agerts carf be affestedoaliy penep-orally i@t et and

adm nistered as an.inplant, usually under the skin of the head or ear of
the ani mal PHINBSIYH: i ncrease in | ean meat deposition and 5 inprovement in

| ean neat to fatay #hbuhtoba $6r@BLNd bhthe preseat invertioardreceaibirediohof st rat i on
i nvol ves injection of a sufficient unt of .a ,co%é)r#nd of the present

a *
i nventi on (@eoBRAIdRIHGAPSER! iﬂvaaé"'q‘gta{'i'@@'rﬂbﬁﬁ’lty "Bbout 0.01 to about
20 o/ kgtg? %(gﬂ'h'sﬁ'%g%d’p st 1 ar?faﬁé%ﬁe%é@is rec?&?\gedgr@éﬁéréﬁﬁtaﬂhﬁlﬁﬂasé or poultry,

SW ne, goat's ‘and donestic 1o pets is in the range of from
about 0. 05 that isladminidiGredpriaky ean arfimabis petusienraboub®.0d ang abolkt e ’

Formilati ong ,088 rrhgﬁ(eg H'oody Qveeclighl?}/ pr%%e?goefyg Shideh BBod'd/81 aRd Bbout 300
mg/kg of body weight. "
Conveniently, a compound of the present invention {or combination)
15 canbe caried in the drinking water so that a therapeutic dosage of the
compound is ingestéd with the daily water supply. The compound can be
directly metered into drinking water, preferably in the form of a liquid, water-
soluble concentrate (such as an aqueous solution of a water-soluble sait).
Conveniently, a compound of the present invention (or combination)
20  can also be added directly to the feed, as such, or in the form of an animal
feed supplement, also refetred to as a premix or concentrate. A premix or
concentrate of the compound m a carrier is more commonly employed for the
inclusion of the agent in the feed. Suitable carriers are liquid or solid, as
desired, such as water, various meals such as alfalfa meal, soybean meal,
25 cottonseed oil meal, finseed oil meal, corncob meal and corn meal,
molasses, urea, bone meal, and mineral mixes such as are commonly
employed in poultry feeds. A particularly effective carrier is the respective
animal feed itself; that is, a small portion of such feed. The carrier facilitates
uniform distribution of the compound in the finished feed with which the
30 premix is blended. Preferably, the compound is thoroughly blended into the
premix and, subsequently, the feed. In this respect, the compound may be



pharmaceutically acceptable oil such as peanut oil, sesane oil, corn oil or
the like. 15 Pellets containing an effective anount ofg peQnRevnes of the
present invention, pharmaceutical conposition, or conbination can be
prepared by adm xing a conmpound of the present invention or conbination
with a di{be8bhwesuUch as carbowax, carnuba wax, and thePdTi,Ig%, 2%pd a
| ubricant, such as magnesi um or cal cium stearate, can be a c?e to i nprove
the pelleting 20 process. It is, of? cour se, recogni zed that nore than one
pellet may be admnistered to an animal to achieve the desired dose | evel
which will provide the increase in | ean nmeat deposition and inprovenent in

I f ' ' ., .M I npl . d
per i od cal ISpesasanpRphendn & ISR e SYReAR BT ob i nc i n t he

proper dr YgbRY&QI oil, an&h}%m@j éﬁh'as;olmnbforg'arﬁ@ sBIveAkdlid thew Blehtied has sever al
advant ageous veterinary features. For the pet owner or &/’_'e#_erlnarlan who

wi shes t o witihcthe getriare Hiwikbe appreciaied thai the oreRerions of SomPPWI Bet ani nal s, the
i nstant i | oV . i | be acconpl i shed.
For - poul t A B euRleCastEatio 8t WEE Brdfornd D frbrglicg offi 05 2ccomPLI hex
FCT/ | B2/ Q:Bﬂlﬁ)buﬁﬁ imﬂielfinmmd(ﬁe‘eq:hﬁy be adjlmstedd)_ydflenc:cing ]dme@ml‘t:t|:>ri&1ﬁﬁ\/ganE:I i on yields
eaner aninals_ thay command hi r sale pric e nmrat industry.
Enbodi nentlzgol?ﬁm?%ehff?@%w ﬁ'ﬁ\r}@%‘i‘ F%?ﬁ%ﬂp@ (?qsllrﬁéiefvg[% PRE ol 1 owi ng
Exanpl es. 1t i ﬂiqmpéi@néy%béﬁt%ss A WeMSEndekiithé Fendanbmdactarers of the 5

invention are not Timted to the spécific details of these Exanples, as
ot her vamittproieinaceeuscarior suchigs soybean oibmeakansk Aher MAalsi Fht of the

cpect 11 ed oRRY eovos BAFRRicl cofpaiild sypicriohs, Wi S sutsENCT D, FTom

commergi alforsditgctizedingab anisnatd. diny stich Gretarices) me@oimz_(ls/are/\aeméi@d W), Lancaster
S e coning e i e N eB v oSy sbhifray evor! doe
be added directly to the feed to produce a nutritionally balanced, finished
feed containing a therapeuticaily efféctive level of a compound of the present
invention. The mixtures are thoroughly blended by standard procedures,
15 such asin a iwin shell blender, to ensure homogeneity.
If the supplement is used as a top dressing for the feed, it likewise
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
20  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
provide from about 10 to about 500 ppm of the compound in the feed or '
water.
‘ The preferred medicated swine, catile, sheep and goat feed generally
25  contain from about 1 to about 400 grams of a compound of the present
invention (or combi‘nation) per ton of feed, the optimum amount for these
animals usually being about 50 to about 300 grams per ton of feed.
The preferred poultry and domestic pet feeds usually contain about 1
to about 400 grams and preferably about 10 to about 400 grams of a
30 compound of the present invention {or combination) per ton of feed.



(‘Princeton, NJ), and AstraZeneca Pharnmaceuticals (London, England). GCeneral
Experinental Procedures 15 NVR spectra were recorded pgDacevier 2003nltyTM
400 (available from Varian Inc., Palo Alto, CA) at roomtenperature at 400
MHz for proton. Chem cal shifts are expressed in parts per mllion (5)
relative to residual solvent as an internal reference. The peak shapes
are. denolH3AW66%| | ows: s, singlet; d, doublet; t, tripEY2HL quartet; m
multiplet; bs, broad singlet; 2s, tws 20 singlets. Atnospheric pressure
chem cal ionization mass spectra (APCI) were obtained on a FisonsTM
Platform Il Spectrometer (carrier gas: acetonitrile: available from

M cromass Ltd, Manchester, UK). Chenical ionization mass spectra (C) were
obt ai ned on a Hgwt palenasikrindnidtiatiol §Panimals; theecumpduemisohthe | oni zat i on,

PBVS: avail abl e from Hew ett-Packard an RPal,o 25 to, .CA).
El ect rospr a‘%fe‘-ﬁﬂfﬁfrk’&f'ﬁ'%(or‘rﬁ%‘b@ﬁ%}?@y refz\%’ﬁg 'Bhleat%HB@% BRaste O%l\at ersTM ZNVD
| nstrunent %ﬁ@%éﬁcﬂ a@Rhistée8 R ntimblhRt, udyalylunalkette skin Makersad Corp.

MIford, MA ere the intensity of chlorine or brom ne-containing ions
are descri brear vhibeanpaetiewhichtratieaseyn legniroeatseprspiion 88d (approxi matel y

3:1 for 35C 137C] - t.alnj | . or"Br/81Br-containing ions) and
the 30 i*ht é'r‘ﬁ'BH"%’lﬁQ'?@H%‘%%g‘1"3&%?@%53?” %11;1 Is given. In sone cases only
representative hyéfédralpalcstcaladginisiratioVBipbakdnjactionfpaufisientor al | 16
Decenber 2005 WO 03/000663, PCT/ | B02/ Q2261 55 exanpl es. i rotations
ver e det er rAvpR gha SompapRd ﬂféhﬁ@FeFﬁ?téﬂ‘ie“%BBE%rr? r@g&ho&@érpﬁ@%e from

Per ki nEl ner. ; I [ du$ DO Eh Ho6H veightethe dfug 589 nm) at
t he indi cattg%jgﬁlén%@?gta??gﬁ%%%:%% reporgtllg%das fb(;jlqyomsd, [ﬁl Do enP,

concent r at i The freferreg tosagerfoy pouling swine eattle, shagh, gratsEand SH¢ aphy was

performed w th eithe 1] J e ﬁ%ﬁ?r if2hi | |1 psburg,
NJ) or g ipc?ils 'éiﬁ‘h?dra{‘ﬁ%@f!ﬁ;%ﬂr@%%E’cébo%‘gﬁgmﬁ@/k%ﬁgy?n g zgvseééﬂgol umMms or in
Flash 40 BigiageTM col ums (ISC, Inc., Shelton, CT) under |ow nitrogen
pressure. 10 Exanple 1 Pre(§)aration of | nternediate

4- (2- Chl or o- pyr Paste IRtmulaligns ragdeprepared by dSRERING e AR t or t - butyl ester

(I-1a): pharmaceutically acceptable oil such as peanut oil, sesame oil, com ofl or
the like.

15 Pellets containing an effective amount of a compound of the present
invention, pharmaceutical composition, or combination can be prepared by
admixing a compound of the present invention or combination with a diluent
such as carbowax, carnuba wax, and the like, and & lubricant, such as
magnesium or calbium stearate, can be added to improve the pelleting

20 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
'provide the increase in lean meat deposition and improvement in lean meat

" o fat ratio desired. Moreover, implants may also be made. periodically
25 during the animal treatment period in order to maintain the proper drug level
_in the animal's body.

The present invention has several advantageous veterinary features.

* Forthe pet owner or veterinarian who wishes to increase leanness and/or
trim unwanted fat from pet animals, the instant invention provides the means

30 by which this may be accomplished. For poultry and swine breeders,



To a solution of 2,4- dichloropyrimdine (3.00 g, 20.1 nmol) in 100 nL of
et hanol was added powdered sodi um carbonate (2.1 g, 2% bectisier 20080 15
pi perazine-1 -carboxylic acid tert-butyl ester (3.75 g, 20.1 mmol). The
reaction was heated to reflux for 5 hours, then cooled to roomtenperature

and conce@brodsessl N vacua. The residue was taken up i npcd@@osida2daf et hyl
acetate and extracted with water (100 m.) and brine (100 nlL). The organic

phase was then dried over sodium sulFate, filtered, and concentrated in 20
vacuo to a clear oil. Flash col unm chromat ography (si lica gel, gradient
elution from 10% et hyl acet at e-hexanes to 50% et hyl acet at e- hexanes)

ToS 150 iduonol o methal gSRaPERRN Ve dign i KShe Aineina PEs | O 5 O
298, Foundgpgtng rﬁdﬂbi)saleﬁyﬁc&ﬁomrtﬁéhmmfduéw ermedi ate 442- 3
5D|fluoragento- rimd - | erazine-1-carbo lic id.tert-bu 1 or |-

fb : 3,5-Difl uoEnbedwntsa:fMBsqrﬂzweBt'gLarezlll@YaW)fh O8indsol ved i nt o
B M OF R K35 FAUNAEHI Ry hAREenbbaifpordram Nydr de (803

30 ny, 60 n Ih mnera This was stirred under
ni troges fMVeﬁﬁerraubBIBnlwd ta it mcmceiems@tmeee Emanlesh@s ?thect i on was 16

Decenber 2005 V\D 3 56 PCT/IBOZ/ at

4-(2-chl orMarﬂﬂ;PPﬁf a?% rﬁ“@e?&??%en %g&'}) |'§£%R({:¥&l 'Eoes}l{e butyl ester
I-i a (500 d"&méfo@&m@i’ﬁf%kmmme%le portion. The resultant m xture was

refl uxed under nitrogén for 4 hours Aft§r cooling to roomtenperature, the

reaction was poured into water nd extracted with ethyl acetate (2

x 5 50 n). Theuﬁlggé) ﬁ[e fate rm?dﬁatéﬁél% are gBRsta kvailabiene (20 ni),

t hen dried over and concentrated. The residue was
purifi egl bﬂ'oﬁi&dmmemlal emmc«mgslﬂthas Aklricliz Ehegisils Go.(MinaykeaWDat e hexanes)

?3004&2 Ijor ‘f ggc?as%er%ncf@ms?ﬁf blgmaggﬁ ﬁ\!ﬁtllk_étoéo?%an%ﬁhﬁg‘r\4gﬂh)w5 33 ( S
Foun d o 07@?%% ChemB8l Conpdi, Ltd. (Gérriveall, BhhlandiSTydeESgierdiiice: 406. 4,
(Princeton, NJ), and AstraZeneca Pharmaceutlcals {London, England).
General Experimental Procedures

15 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 inferal reference. The peak shapes are denoted as follows: s,
singlet; d, doublet; t, triplet; g, quartet; m, multiplet; bs, broad singlet; 2s, two

20  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 Hewieti-Packard™ 5989 instrument
~ {ammonia ionization, PBMS: available from Hewlett-Packard Company, Palo

25  Alto, CA). Electrospray ionization mass spectra (ES) were obtained on a
Waters™ ZMD instrument (carrier gas: acetonitrile; available from Waters
Corp., Milford, MA). Where the intensity of chlorine or bromine-coniaining
" jons are described, the expected intensity ratio was observed (approximately
a1 for FCI*Cl-containing ions and 1:1 for Br/*'Br-containing ions) and the

30 intensity of only the lower mass ion is given. In some cases only
representative 'H NMR peaks are given. MS peaks are reported for all



Preparati on of 2-L3,5-D fluoro-benzvl oxv)-4-12!oerazin-I-YL-Pydm dine (1-A

To a solution of 4-[2-(3,5-difluoro-benzyl oxy)-pyri m t§ peditick 20465
pi perazi ne-1-carboxylic acid tort-butyl ester I-i b (605.2 ng, 1.49 mol)

in5 nL of dichloronmethane was added trifluoroacetic acid (1.72 nL, 22.33
mmol) and the m xture was stirred for 3 h at anbi ent The
reacti on WRI¥¥Hcentrated in vacuo, and the residue o‘%@%&\)@%ﬁql nlM

HCl (aq) (70 mL). This was extractedswith ethyl acetate (40 nlL), separated,
and the aqueous 20 | ayer was adjusted to a pH of 12 using 5 M KOH(a. This
aqueous m xture was extracted with dichloronmethane (2 x 100 nL) and the
conbi ned organic extracts were dried over sodium sulfate and concentrated
to give 4l4xamples. dptisalabiationsowsredetesmireidontehBerkinkdmerZt @i ned to be title

5050 (ar ,\ petprimel. Glighié gpr hégrEishe, Wetdle! Isbtnd sclfuns: 21 1
4H) . M5 (AR r%)@%—%@nm?@ﬁh@mdﬁﬁtéﬂienﬁ@?&t@e@?ﬂh}e reBosgrhastoliows of 2-

3.5-Difluoro- | oxv) -4 erazin-1-vl-pyrimndine hydrochloride i-B: nrro 30

2-(3, 5- Dfl[u}gi"‘ﬁ" bemcaptration) (c4- g/t Gembyiandisolenioyri m di ne 1-A (27.5 ng, 0.09
| d f d hl 1 M 16
g‘éeim\ggszobzs OSW'E)%@H%} Fphy @%’%ﬁ‘%%‘ﬁy@‘ﬂg@%&?ﬁ’h a%érl n et her

(89.8 pL, Qg@ . Bakad Ffﬁl%gnrfﬂm ﬂsm@aautm(EMlsmeneasw; on was then
concentr at u

nder ‘a stream of nltro en to give 30 ayellowso||d
as the tit I@bbsmwnuhidb i(1 IgleBis colupmMISR iig E@@ m%lot@gg oltgn”rgs &C 7 05
E (rjnd 4|2‘|)|_|) id)n éﬂgmerég‘%ﬁﬁr&goundg%\%? ig( I(\/rslrl) .2H)Pr egaﬁzt |( (Tn g:‘_b § 328
2-13.5-D f' UOfO bongi doxy) - 4: pi per azi n- 1- YL-Pyrimidine, funmarate f1-C) 10
2-(3,5- Di f I uor o-benzy| oxy) - 4- pi pergzin. 1oyl -pyrimi dine (1-4) (414.3
Preparation of Intermediate 4-(2-Chloro-pyrimidin-4-yl)-piperazine-1-
carboxylic acid tert-butyl ester (I-12):
To a solution of 2,4-dichioropyrimidine (3.00 g, 20.1 mmol) in 100 mL
of ethanol was added powdered sodium carbonate (2.1 g, 20.1 mmol) and
15 piperézine—1-carboxylic acid tert-butyl ester (3.75 g, 20.1 mmol). The
reaction was heated to reflux for 5 hours, then cooled to room temperature
and concentrated in vacuo. The residue was taken up in 400 mL of ethyl
acetate and extracted with water (100 mL) and brine (100 mL). The organic
phase was then dried over sodium sulfate, filtered, and concentrated in |
20 vacuoio aclear oil. Flash column chromatography (silica gel, gradient
elution from 10% ethyl acetate-hexanes to 50% ethyl acetate-hexanes)
yielded 4.63 g of the title compound (I-1a).
H NMR (400 MHz, CDCls) & 8.06 (d, 1H), 6.39 (d, 1H), 3.65-3.50 (m,
8H), 1.46 (s, 9H). MS (ES*) Calc: 298, Found: 299.1 (M+1).

25
' Proparation of Intermediate 4-[2-(3,5-Difluoro-benzyloxy)-pyrimidin-4-yll-
piperazine-1-carboxylic acid tert-butyl ester (I- 1b):
| 3 5-Difluorobenzy! alcohol (227.5 L, 2.01 mmol) was dissolved into
15 mL of anhydrous tetrahydrofuran and treated with sodium hydride (80.3
30  mg, 60% dispersion in mineral oil, 2.01 mmol). This was stirred under
nitrogen for 15 minutes at ambient {emperature, then the reaction was




ng, 1.35 mmol) was dissolved in 10 nL of 10:1 nethanol:isopropyl ether

and treated with a solution of 0.5 M fumaric acid i njgelebamsr 2085 70 ni_,

1.35 mmol
nm. of iso

CD30D) 8 8
(d, 1 H;

306. 3, Fou
conpounds

sequence o0
conmpound (
respective
1- D4- Met hy
1-E2-[1-(3

rimdine 16

1- G- (4- Ch
1-H2-[1-(2

10

15

20

25

) and stirred for 1 h. The resulting slurry was diluted with 35
propyl ether and stirred for 10 min. Filtration followed by air

dryi ng i swirg@¥eced 549.4 ng of the title conpound (1=Gchighddrd400 Mz,
6. 49

.06 (d, 1 H); 7.03 (dd, 2H); 6.86 (dt, 1 H); 6.67 (s,

5.37 (s, 2H): 3.87 (m 4H) 3.19 (m 4H. MS (APCI{) Calc:

2H) ;

nd: 307.1 (M+l). 20 Using the appropriate starting materials,

listed in Table 1 were prepared in an anal ogous manner to the

t he

o e P e a2 e B BRI ERBS B amt 1 |

bster g-‘i a¥ (S80Emg, V7 niBxoldargne podidka TG EeUIRGY mixing. Was- 1)

| - 2-(3- ph -b -6-376..4377 | L N=du - rimdi
e WO ONOPR AT oo At g lpprf sfiesidlieg g ¢ 1y 7 7)1
a@ﬁ&?ﬂgé’ Bﬁ@l@afmtméﬁ/ @@ @\ﬂ.g AnBEkirk&ed dnnathyl dcéBteHX xConpound
NaneCal c. Found No. (Mr1) "1-F4-Methyl - 6- pi perazi 8 J,-l_P/I - 2((28 ?8. 4369, 1
trifluosoms0mi)- Ebﬁtcoﬂ% fe washed wittbririe (20 L},

inedrgrgqnic giracts we

AP B by o R0 v

purified by column chromatography (silica gel, 1:1 ethyl acetate:hexanes) fo
afford 605.2 mg of the title product (I-1b).

H NMR (400 MHz, CDCl3) § 8.04 (d, 1H); 6.96 (d, 2H); 6.72 {t, 1H);
6.20 (d, 1H); 5.33 (s, 2H); 3.63 (bs, 4H); 3.50 (m, 4H); 1.47 (s, 9H). MS
(ESY) Calc: 406.4, Found: 407.3 (M+1).

Preparation of 2-(3,5-Difluoro-benzyloxy)-4-piperazin-1-yl-pyrimidine (1-A):

To a solution of 4-[2-(3,5-difluoro-benzyloxy)-pyrimidin-4-yi}- -
piperazine-1-carboxylic acid tert-butyl ester (-1b) (605.2 mg, 1.49 mmol) in 5
mL of dichloromethane was added trifluoroacetic acid (1.72 mi, 22.33 mmol)
and the mixture was stirred for 3 h at ambient temperature. The reaction
was concentrated in vacuo, and the residue dissolved in 1 M HClig) (70 mL).
This was extracted with ethyl acetate (40 mL}, separated, and the agueous
layer was adjusted to a pH 0f12 using 5 M KOHgg. This agueous mixture
was extracted with dichloromethane (2 x 100 mL) and the combined organic
exiracis were dried over sodium sulfate and concentrated to give 4143 mg. -
of a clear colorless oil that was determined to be tifle compound (1-A).

H NMR (400 MHz, CD;0D) § 7.94 (d, 1H); 7.02 (dd, 2H); 6.84 (di,

1H); 6.37 (d, 1H); 5.34 (s, 2H); 3.62 (bs, 4H); 2.81 (m, 4H). MS (APCI)

‘Calc: 306.3, Found: 307.3 (M+1).

- Preparation of 2—(3,5—Diﬂuoro-ben;zlom-4—9igerazin-1-yl—pvﬁmidm

30

hydrochloride (1 -B):

2.(3,5-Difluoro-benzyloxy)-4-piperazin-1 -yl-pyrimidine (1-A) {27.5 mg,

0.09 mmol) was dissolved in 1 mL of dichloromethane and treated with 1M



I~ erazin-1- i- rimdine 1-12-(3-Chloro-benzyl oxy)-4-nethyl -6-pi perazin-|

-318.0319.1 |- .rimdine

16 December 2005

1-J2-[ 1- (3- Chl or o- phenyl ) - et hoxy] - 4- et hyl - 6-332.0333.1 i erazin-1 - |-
rimdine 1-K2-(3-Methoxy-benzyl oxy) - 4- pi perazi n- 1 yl -300.4301. 2 ri mdine

1-L2-[1-( phenyl ) - et hoxy] - 4- pi per azin-1 - m di ne 1-M
. 4- Pi per azi ’Ono}ﬂofﬁ 2-(3-trifluoronethoxy- 354 3355 1 be#é’i&%@éﬁ di ne
1- N2- (3- Chl or o- benzyi oxy) - 4- pi perazi AZ] -yl - 304. 0305. 1 pyrinidine 1-02-fl

- (3-Chl oro- phenyl ) - et hoxy] - 4- pi per azi n-I - 318. 0319.1 1-

ri mdine

1- P2- Benzyl oxy- 4- met hyl - pi perazin-1-yl-320.2321.1 rimdine, hydrochloride
1- @2- (4- Chl oro- benzy| oxy) - 4- pi pera2| n-1-yl-304.0305.1 rimdine 1-R2-[|
- ( 2- Chl or o-hysksegan) rﬁ@xrygathar {fi%krhA W@s@t@k@ far onevigkice .

(3 & A ekl R AL,

i fl uo ro-bengyt awhlevﬁsqﬂldr&srtae ltme d:empeﬂmﬁu_wp7 1 rinmdine

dr ochl or 9&2"5%@6( e urgeBGpBE i de 4 BER 4o 08 D%l oy "

pyri m dine, 4. drzaGh| ﬁl(’l)) 889 s, 2H); 3.93 (m, 4H); 3.28 (m, 4H), MS (APCI®) Calc: "

1- X2- (3-Fl Uoro- be erazin-1-yl-28
drochl ori d@%&fmdgiﬂfﬁf(l\dre?)o benzyl oxy) 4- pi perazin-|

.1 rimdine,

-yl -306.1307.1

Preparation of 2-(3,5-Difluoro-benzyioxy)-4-piperazin-1-yl-pyrimidine

fumarate (1-C):

10 2-(3,5-Difluoro-benzyloxy)-4-piperazin-1-yl-pyrimidine (1-:A) (414.3
mg, 1.35 mmol) was dissolved in 10 mL of 10:1 methanol:isopropyl ether
and treated with a solution of 0.5 M fumaric acid in methanol (2.70 mL, 1.35
mmol) and stirred for 1 h. The resulting slurry was diluted with 35 mL of
isopropyl ether and stirred for 10 min. Filtration followed by air drying

15 provided 549.4 mg of the title compound (1-C).

'H NMR {400 MHz, CDsOD) & 8.06 (d, 1H); 7.03 (dd, 2H); 6.86 (dt,
1H): .67 (s, 2H); 6.49 (d, 1H); 5.37 (s, 2H); 3.87 (m, 4H); 3.19 (m, 4H). MS

(APCI*) Calc: 306.3, Found: 307.1 (M+1).

20 Using the appropriate starting materials, the compounds listed in
Table 1 were prepared in an analogous manner to the sequence of reactions

described above for the preparation of compound‘(1—A)'and the

" corresponding hydrochloride and fumarate salts (1-B) and (1-C),

- respectively.
25 . TABLE 1
' _ MS...
EX. Compound Name Calc. | Found
No. (M+1)
1-D | 4-Methyl-2-(3-phenoxy-benzyloxy)-6- 3764 | 377.1
piperazin-1-yl-pyrimidine
“1-E | 2{1-(8-Fluoro-phenyl}-ethoxy]-4-methyl-6- 3164 | 317.2
piperazin-1-yl-pyrimidine



pyrimdine, h .drochloride 1
Z2- (2, 5-Difluoro-benzyl oxy) - 4- pi perazi n- 1-yl - 306. 1307 18 Dec&thBér 2005

hydrochl ori de 16 Decenber 2005 WO 03/ 00. 0663 PCT/ | B0O2/ 02261 59 M5

EX. Conmpound NaneCal c. Found No. ( Mt1)

1- AA2- ( 2, Srdisoboger o- benzyl oxy) -4- pi perazi n-1-yl - 306. 1 ®@fsda@¥i M di ne, h
drochl ori de 1-BB2-(2-Chl oro-6-fluorao-benzyl oxy)-4-pi perazin-1-322.1 323.1
yl -pyti m di ne, hydrochl ori de 38

1- CC2- ( 3- Chl or o- benzyl oxy) - 4- pi perazin-1-yl-304.1 305.1 rimdine,

hydr ochl ori de 1-DD2-(2- Chl oro-pyri di n- 3-yl net hoxy) - 4- pi perazi n-305.1 306.0

1- |- rimgeire—hydrochl-oride
1- EE2- ( 2, 5- Di chlfor o- benzyl oxy) - 4- pi perazi n-1-yl -338. 1 M?B 9 pyrimdine,
hydr ochl or(i 14-FF2-(2, G'Qbﬁiﬁo@ha'ﬂ%ﬁﬂéw oxy) - 4- A eai2Z[ Podnd /|- 338. 1 338.9
pyri m di ng, _gdrochlorlde _ _ &M 1)r_ o :
1-GX2-(2,3-Dichlloro-benzyloxy)-4-piperazin-1-yl -338 1 313 a m di ne, h
drochl ori de 1+F Hi2-t8thyl-Bpipetazinet-PeBy| oxy) - 4- pi pdr 868.4- 1-368.1338. 1 339.0
rimdine, Ih drodhifluorasethoxy-bendyiBpeyemidine - y1- 2-i(. 2-tr| f | uor gnet hoxy-354. 1
355.1 ben tq-.G 1 i2AudTHilero-tendyiog/Hometigl-6-piperazin-1- | 318.0 | 318.1
1- JJ4- Pi perazi n Li-ylirdiding- tri fl uoronet hyl -338.1 339.1 bpn to 4 rimdine, h
drochl ori geqly—H If PEnbRImén{iIe-S) - NEBBYD- PB3sH 319. 1
erazin-I-11- rin Bk de
1-LL2- ( 3- Ghtptod ety =318 3193 e = 0" | I T
A F = ¢ kS ARy biperintt - T 918.0°| 6T
1-J | 2-[1-(3-Chloro-phenyl)-ethoxy]-4-methyl-6- 332.0 | 333.1
piperazin-1-yi-pyrimidine
1-K | 2-(3-Methoxy-benzyloxy)-4-piperazin-1-yl- 300.4 | 301.2
pyrimidine
1-L | 2-[1~(3-Fluoro-phenyi)-ethoxy]-4-piperazin-1-yl- | 302.3 | 303.2
pyrimidine ‘ -
1-M | 4-Piperazin-1-yl-2-(3-trifluoromethoxy- 354.3 | 355.1
benzyloxy)-pyrimidine
1-N | 2-(3-Chloro-benzyloxy)-4-piperazin-1-yi- 304.0 | 305.1
| pyrimidine
1-0 | 2-1-(3-Chioro-phenyl)-ethoxy}-4-piperazin-1- 318.0 | 318.1
yl-pyrimidine
1-P | 2-Benzyloxy-4-methyl-6-piperazin-1-yl- 320.2 | 321.1
pyrimidine, hydrochioride
1-Q | 2-(4-Chloro-benzyloxy)-4-piperazin-1-yi- 304.0 | 305.1
pyrimidine
1-R | 2-1-{2-Chloro-phenyl)-ethoxy]-4-piperazin-1- 318.0 | 319.1
yk-pyrimidine
1-S | 2-(3,4-Dichloro-benzyloxy)-4-piperazin-1-yl- 338.0 | 339.0
pyrimidine
1-T | 2-(4-Fluoro-benzyloxy)-4-piperazin-1-yl- 288.1 | 2891
pyrimidine
1-U | 2-(8,4-Difluoro-benzyloxy)-4-piperazin-1-yi- 306.1 | 307.1
pyrimidine
1.V | 2-(2-Chloro-benzyloxy)-4-piperazin-1-yl- 304.1 | 305.1
- | pyrimidine, hydrochioride
1-W | 2-(2-Fluoro-benzyloxy)-4-piperazin-1-yl- 288.1 | 289.1
pyrimidine, hydrochloride
1-X | 2-(3-Fluoro-benzyloxy)-4-piperazin-1-yl- 288.1 | 289.1
pyrimidine, hydrochloride
1-Y | 2-(2,3-Difluoro-benzyloxy)-4-piperazin-1-yi- 306.1 | 307.1
pyrimidine, hydrochloride
1-Z | 2-(2,5-Difluoro-benzyloxy)-4-piperazin-1-yl- 306.1 { 307.1
pyrimidine, hydrochloride




1- M- ( 3- Chl or 0- benzyl oxy)-4-[ (3R)-net hyl -318.1 319.1 piper in-1- |
rimdine 1- NN2-(3-Chl oro-benzyl oxy)-4-[ (3R, 5S) - di net hyg D33@uBer3985 1 pi pe
razin-1- | - rimdine

1- 004- Pi perazin-1-yl1l-2-(2,3,5-trifiuoro-benzyloxy)-324.1 325.1 rimdine

1- PP2- (5- Fuuqgro-2-trifl uoronet hyl - benzyl oxy) -4-356. 1 ' azin-1- 1-
rim di gle Y—OO(B@Q“(?@, 5-Bis-trifl uo?/omet hyl>/- be%)zyl oxy) - 4- 431'8%“."%0%%1 pi pe
razin-1 - |- rimdine 1-RR2-(2,5-D ckd oro- benzyl oxy)-4-[(2R) - net hyl -352. 1
353.2 i erazin-1- 1 - rimdine

1- SS2- (3, 5-Di chl or o- benzyl oxy)-4-[ (2R)-net hyl -352. 1 353.2 erazin-|- 1-
rimdine 1 TT2-(2,5-Di fluoro-benzyloxy)-4-[(2R) -nethyl -320.1 _321.3
erazin-1- I[ - rimdine 1-UU2-(3,5-D ifluoro-benzyloxy)-M$[ (2R)+ ndt hyl - 320. 1
321.3 i erdzin-14 | - rimdine 16 cenber 2005 03/-060663——-6D
PCT/ | B02/ 0428X. M5 EX. ConpoUr@MREHBEMAME Found No. | Medle. | Foun
1- W2- (2, 5-|DiNtl or o- benzyl oxy) -4-[ (2S)- et hyl - 3521 353. o(M+Br hzin-1- | -
ri mdine 1--\7’?%(- yperam = ' Ny EVASY I )i 3P 3R1.2 i
erazin-1- 1| =7 @ﬁﬁ%&@%ﬁgﬁg@%ﬁﬁ%@%‘%ﬁﬂiyI Pxy 14 [ ?8%)1- et hyl - 320. 1
321.3 i er gz PRMALPSS LS - :

- YY4- Pi per az118B1 ] gr(2-5hjer p-Hu rPThFP%W)'ﬁgﬁ%‘?QQV)-- 3971 55834 byri mi dine 1
- 772- ( 3- Fl Jar.o- 54 YeRWimigingRydioshlonide ) oy~ 4 35611 257 B

1-CC | 2-(3-Chioro-benzyfoxy)-4-pipérazin-t-yl- 304.1" [ 805.1
pyrimidine, hydrochloride
1-DD | 2-(2-Chloro-pyridin-3-ylmethoxy)-4-piperazin- | 305.1 306.0
1-vl-pyrimidine, hydrochloride
1-EE | 2-(2,5-Dichloro-benzyloxy)-4-piperazin-1-yl- 338.1 | 3389
pyrimidine, hydrochloride
1-FF | 2-(2,6-Dichloro-benzyloxy)-4-piperazin-1-yl- 338.1 | 3389
pyrimidine, hydrochloride
1-GG | 2-(2,3-Dichloro-benzyloxy)-4-piperazin-1-yl- 338.1 { 339.0
pyrimidine, hydrochloride
1-HH | 2-(3,5-Dichloro-benzyloxy)-4-piperazin-1-yl- 338.1 | 339.0
pyrimidine, hydrochloride

14l | 4-Piperazin-1-yl-2-(2-trifluoromethoxy- 3564.1 | 355.1
benzyloxy)-pyrimidine, hydrochioride ‘
1-JJ | 4-Piperazin-1-yl-2-(2-trifluoromethyl- 338.1 | 339.1
benzyloxy)-pyrimidine, hydrochloride
1-KK | 2-(3-Chloro-benzyloxy)-4-[(2S)-methyl- 318.1 | 319.1
piperazin-1-yll-pyrimidine, hydrochloride
1-LL | 2-(3-Chloro-benzyloxy)-4-[(2R)-methyl- 318.1 | 319.1
piperazin-1-yll-pyrimidine, hydrochioride
1-MM | 2-(3-Chloro-benzyioxy)-4-[(3R)-methyl- 318.1 | 319.4

piperazin-1-yijpyrimidine
1-NN | 2-(3-Chioro-benzyloxy)-4-[(3R,5S)-dimethyl- 332.1 | 333.1.
piperazin-1-yl]-pyrimidine
1-00 | 4-Piperazin-1-yl-2-(2,3,5-trifluoro-benzyloxy)- 324.1 | 325.1

‘pyrimidine

1-PP | 2-(5-Fluoro-2-trifluoromethyl-benzyloxy)-4- 356.1 | 357.1
piperazin-1-yl-pyrimidine

1.QQ | 2-(3,5-Bis-trifluoromethyl-benzyloxy)-4- 408.1 | 4071
piperazin-1-yl-pyrimidine il

1-RR | 2-(2,5-Dichloro-benzyloxy)-4-[(2R)-methyl- 352.1 | 3563.2
piperazin-1-yl]-pyrimidine

1-8S | 2-(3,5-Dichloro-benzyloxy)-4-[(2R)-methyl- 352.1 | 353.2
piperazin-1-yl}-pyrimidine :

11T | 2-(2,5-Diflucro-benzyloxy)-4-[(2R)-methyl- 320.1 | 321.3

' piperazin-1-yl]-pyrimidine

1-UU | 2-(3,5-Difluoro-benzyloxy)-4-{(2R)-methyl- 320.1 | 3213

piperazin-1-yl]-pyrimidine




|

I- erazin-1- |- rimdine -
1- AB2-[ 1- (3, 5-Di fl uoro- phenyl ) - et hoxy] - 4- pi per azi n- 32Q¢bedehber 28051 -
rimdine 1- AC2- (3, 5-Di.chl oro-benzyl oxy)-4-[(2S)-nethyl-352.1 353.2 i
erazin-1- | - rimdine :

1- AD2- ( 3, woldsmkdiy! - benzyl oxy) - 4- pi perazi n-1-yl - 298. 1 g£9%sé@yd1i m di ne

1- AE2- (2, 5- Di net hyl - benzyl oxy) -4-pipggrazin-1 -yl-298.1 299.3 rimdine 1
AF2-[ (1 R)-Phenyl - et hoxy] -4-pi perazin-|-yl-284.4 285.3 rimdine

1- AQ-[ (1S) - Phenyl - et hoxy] - 4- pi perazin-|-yl-284.4 285.3 rimdine

1- AH2- ( 3- Chl or o- benzyl oxy) -4-[ (3S)-net hyl -318. 1 319.5

pi per azi n-d—yH—pyrr-dine—t-A2-(3-Fruoro=benzyoxy)~-$g (35) -jnet hyl - 302. 3
303.6 i erfazin-12- 1 - rimdine | -AJ2-Benzyl oxy- 4t pi perazin-
yl -pyrini di ey 30d6. 3 307. 3 bompethdMame Calc. | Found
1- AK2- Benzquéy- 5- et hyl -4-pi perazin-1yl-320.0 32[1.1 11| ((Msddrie, h

drochl ori de_1-All2- (3- Met ho) ry-%@t By-e—pi-perarrr- 314. 4 315. 4
1- - rimi|diABY Breatab-DichlorPhenafiani-orias)-meler medf ape-14] ®3Ailoro- ring To
a suspensilon of |ZigerdzinHhdmmimidingdi ne (1.00 g 6 71 mwm, 4 mL of

t ol uene walS1-AANE - FBiwto-lEnzgoRy)i4k2%)-rmathybxy| i £ 388ild {t& 2 ut yl 16
Decenber 2005 WO (isdrafiRd 68-pyfimiditi®2/ 02261 61 ester (1.34 g, 6:771 mol). The
reacti on WasJeatem S PifueidhbhzploRy)-ifEs)-methgh  copldad.1t ¢ 32iedn |t enperature
and concentrat ed F;ilgbrgﬁﬁ_qqﬂ]mﬁnﬁcﬁﬁé due was
1YY | 4-Piperazin-1-y-2-(3,4,5-trifluoro-benzyloxy)- 324.1 | 3253
pyrimidine
1-ZZ | 2-(3-Fluoro-5-trifluoromethyl-benzyloxy)-4- 356.1 | 357.3
piperazin-1-yl-pyrimidine . _
1-AB | 2-{1 -(3,5-Diﬂuoro—phenyi)-ethoxy]—4—ptperazm- 320.1 | 3213
1-yl-pyrimidine _
1-AC | 2-(3,5-Dichlorc-benzyloxy)-4-[(2S)-methyl- 352.1 | 383.2
piperazin-1-yl}-pyrimidine - _
1-AD | 2-(3,5-Dimethyl-benzyloxy)-4-piperazin-1-yl- 298.1 | 299.3

QD

pyrimidine _ . |

1-AE 2-(2,5-Dimethyl-benzyloxy)-4-p|perazm-1-yl- 208.1 | 299.3
" | pyrimidine ‘ _

1-AF | 2-[(1R)-Phenyl-ethoxy]-4-piperazin-1 -yl- 284.4 | 2853
pyrimidine _

1-AG | 2-[(15)-Phenyl-ethoxy]-4-piperazin-1-yi- 284.4 | 285.3
pyrimidine

1-AH | 2-(3-Chloro-benzyloxy)-4-{(35)-methyt- 318.1 | 3195
piperazin-1-yl}-pyrimidine

1-Al 2-(3.-Fluoro-benzyloxy)-4-[(38)-methy|— 302.3 | 303.6
piperazin-1-yi]-pyrimidine ‘

1-AJ | 2-Benzyloxy-4-piperazin-1-yl-pyrimidine, 306.3 | 307.3
hydrochloride _

1-AK | 2-Benzyloxy-5-methyl-4-piperazin-1-yl- 320.0 | 321.1

“pyrimidine, hydrochloride _ - _
1-AL | 2-(3-Methoxy-benzyloxy)-4-methyl-6-piperazin- 3144 | 3154
1-yi-pyrimidine

Example 2

- Preparation of Intermediate 4-(4-ch!oro-gzn'midin—z’-VI)-piperazine—1-
s carboxylic acid tert-butyl ester (l-2a):

To a suspension of 2,4-dichloropyrimidine (1.00 g, 6.71 mmol) in 13.4
mL of toluene was added 4-methyl-piperazine-1-carboxyiic acid teri-buty!




taken up in 20 nL of water and extracted with ethyl acetate (2 x 40 niL).
The conbined organic |ayers were washed with brine (£6Dstdmbdriens dri ed
over 5 sodiumsulfate, filtered, and concentrated in vacuo to an off-white
solid. Flash colum chronmat ography (silica gel, gradient elution from5%
et hyl acetat e- hexanes to 20% et hyl acet at e- hexanes) yielded 1.14 g of the
title comp8H8 - 2a . 'H NVR (400 MHz, CDCI3) 8 8. 13RO 6755 (g,
1H); 3.80 (m 4H).; 10 3.48 (m 4H6l 1.47 (s, 9H). MS (APCl +) Cale: 298,
Found: 299.1 (Mtl). Preparation of Internediate 4 1- 2-chloro- hen - -efho
- rimdin-2- 1 piperazine-l-carboxylic acid tert-butyl ester (1-2b) :

1- (2-Chl oro-phenyl)-ethanol (31.4 ng, 0.20 mmol) was dissolved into 15 1.7
n. of anhydsteuél $égr@ﬁymmihr'ﬁle reaction was a@atamtweﬁaﬁpmmwwm% (8.0 nm,
60% di sper si n nder nitrogen
for 1 hour % E°8FR %{@ﬁ@{"% d\%"%ﬂﬁnwﬂ%%m ‘%&3‘8??@%%%%{9%% ed wth

4- (4-chl or&g@wn;;rmQOWn!ZoW&tepam@)amlcfml-vmtl‘cwibkmzelate(%x#lml.ér fiheut yl ester
-2a (50 ny, n one port vvas refl uxed
20 under nfembiped OFQﬁ"'Ql‘aM@'ﬁr"‘éer '!é‘?&WBI&BT'ﬂ%&%(;m}’gﬁﬁq fure, the

reactiop %@au@%ﬂﬂfﬁ ﬁé@d%né&ﬁr&ﬁdh@ﬁo%hﬂ@ﬂwﬁte\&bﬁdﬁ ethyl acetate
mL he co

(2 x 25 |ned’ organi c extracts were washed vmt‘h brine (20 ni),
then dri edFlasheplusauchrnmatagrany (sifiga gl gadiephelubmbROaeY  The residue

e ouri ) By B SRR ol g PE T ;Osangzz 1
H); 7. 38- 7oddpéund ,6.35 (g, 1 H: 6.02 (d, 1 H: 3.62 (m 4H): 3.30
0 b i Goathe b5 WD (R i in 4151,

(Mr1). 30 Pre amhl

8 S DI OO0 R 52 To @ ol o

pi perazi ne-l-carboxylic acid tert-butyl ester (L-_2b (64.3 ng, 0.15 mmol)

i2 T]30 2.0 nt P?gpa%t%w O?‘I;'!(T)tge : hél érl}e 4%-? 1 -?éj-gﬁlgr O-Bﬁéﬂf\é)'%&? F&; (f inﬁd;ﬁ-%'—ﬂ}- ( 1r7.4 L,

g;gerazme— 1-carboxylic acid teri-butyl ester (I-2b):
1-(2-Chloro-phenyl)-ethanol (31.4 mg, 0.20 mmol) was dissolved into
15 1.7 mL of anhydrous tetrahydrofuran and treated with sodium hydride (8.0
mg, 60% dispersion in mineral oil, 0.20 mmol). This was stirred under
nitrogen for 1 hour at ambient temperature, then the reaction was treated
with 4-(4-chloro-pyrimidin-2-yl)-piperazine-1 -carboxylic acid tert-butyl ester
(I-2a) (50 mg, 0.17 mmol) in one portion. The resultant mixture was refluxed
20 under nitrogen for 4 hours. After cooling fo room temperature, the reaction
was poured into water (20 mL) and extracted with ethyl acetate (2 x 25 mL)..
The combined organic extracts were washed with brine (20 mL), then dried
over sodium sulfate, filtered, and concentrated. The residue was purified by
- preparative TLC (7:13 ethyl acetate:hexanes) to afford 64.3 mg of the title
25 product (-2b). |
'H NMR (400 MHz, CDCls) 8 8.00 (d, 1H); 7.38-7.13 (m, 4H)§.,6.35 (a,
1H); 6.02 (d, 1H); 3.62 {m, 4H); 3.30 (m, 4H); 1.57 (d, 3H); 1.45 (s, 9H). MS
' (APCI*) Calc: 418, Found: 419.1 (M+1).

30 Preparation of 4-f 1-(2—Ch!oro-phen vl)-ethoxvl—z-pinerazin-1-vl—pyrimidine
2-A);




mmol ) and the m xture was stirred for 1.5 h at anbient tenperature. The 5

reacti on was concentrated, and the residue dissolved i®@Décdhiidci2009! (10
m.). This was extracted with ethyl acetate (10 nlL), separated, and the
aqueous |ayer was adjusted to a pH of 12 using 5 MKOH(aqg). This aqueous

mxture WaspsRidséacted with ethyl acetate (2 x 15 m - )p@igedsis:conbi ned
organic extracts were dried over sodgiumsulfate and concentrated to give

58.2 ng of to the title product (2 . "H NWR (400 MHz, CDCI3) 8 8.01 (d, 1
H; 7.38 (dd, 1 H; 7.28 (d, 1 H; 7.18-7.11 (m 2H); 6.36 (q, 1H); 6. 00
(d, 1 H); 3.68 (bs, 4H); 2.82 (bs, 4H); 1.56 (d, 3H. M5 (APCI"') Calc:

318, Found: 319.1 f 4-f1 -

>-chl oro. hen |T°é§§HNE'%8"}°F&%H (2-phibroginshup bR miydhghaLac | on Ot 4t

gc(g Eér 5 2 ! rﬁ&?@?@?@lmﬁd&ﬁéﬂb@@sﬁr@ an 26%13}119 @L’;femnl)ne 1- car boxyl i ¢
i u -

di chl or ome12t0m‘é qt/ds:hb)mmh&iﬂe waaggga%mﬂueroaeet@ 3@@7(7173 4_”[[1? é\)ﬁ) 20 nmmol ) and |

th t t
Concont r a SuTo% AR iHefifute lad sipy B SR Ao ERMBRRIR. THee, @ ooe o e
R/ﬁil dﬁ\i\/?e%cﬂigﬁg;fb@ob&elﬁ&téu , agd difie tdseiueddselve@npb%UCkaqH'lo miy. Tg/R7(zl120(
6. 36 %r@s wag gt aefeéd‘"kwnethﬂ fa(‘%?@sml“g%épai?@ ég%ﬂge(%‘i”ec’ﬂ . 25 1. 56
(d '3H). Nﬁ{ R&#hﬁ;ugﬁh% a%ﬁof fousifg 534 ROHLMihis ad,ﬂmdll@ rhiklereappr opri at e
materil a

starting e compounds listed in TabI Brepared in an
anal ogous wasrextractod with cthylacetate (@rx tembl arshibe g ‘-? gr(gaal ove for the

preparation of .co A @@gg Jebgid hyef oacet at e
salt 2-B.. SfaCH e%%é‘%&éz’d'gﬁfﬁ"%% e e B B8 WD 03/ 000663
PCT/ | BGg/ Oa?eﬁﬂﬂeq%omntwnner anal ogous to the procedure described for the
f t f (1 Al

ormation of { 'H ?\IMR (400 MHz CDCIs)g- %HE(d 1H); 7.38 (dd, 1H); 7.28 (d, 1H)

7.18-7.11 (m, 2H); 6.36 (g, 1H); 6.00 (d, 1H); 3.68 (bs, 4H); 2.82 (bs, 4H);
1.56 (d, 3H). MS (APCI*) Calc: 318, Found: 319.1 (M+1).

15 Preparation of 4-[1 -(2—Ch.'oro~phenvl)-ethoxv]—2—piperazin-1-vl—pvﬁmidm

trifluoroacetate (2-B):
To a solution of 4-{4—{1-(2-chIoro-phenyi)-ethoxy]—pyrimidin-z-yl}-
piperazine-1i-carboxylic acid tert-butyl ester (1-2b) (64.3 mg, 0.15 mmol) in
2.0 mL of dichloromethane was added _triﬂuoroacetic acid (177.4 ut, 2.30
20 mmol) and the mixture was stirred for 1.5 h at ambient temperature. The
reaction was concentrated, and the residue solvent exchanged 6 x 4 mL of |
hexanes. The residue was found to be 62.1 mg of the iitle compound {2-B).
TH NMR (400 MHz, CDClg) & 8.01 (d, 1H); 7.38 (dd, 1H); 7.28 {d, 1H);
7.13—7.11 (m, 2H); 6.36 (q, 1H); 6.00 (d, 1H); 3.68 (bs, 4H); 2.82 (bs, 4H});
25 1.56 (d, 3H). MS (APCI*) Calc: 318, Found: 319.1 (M+1).

Using the appropriate starting materials, the compounds listed in
" Table 2 were prepared in an analogous manner to the sequence of reactions
described above for the preparation of compound (2-A) and the
30 corresponding trifluorcacetate saft (2-B). The hydrochloride salt was formed



M5 Ex. Conpound NameCal e. Found No. (M+1)

1- (3- Chl or o- phenyl ) - et hoxy] - 2- pi perazi n- 318. 03196 Dedembédr2005 m di ne

| - (4- Chl or o- phenyl ) - et hoxy] - 2- pi perazi n-318.0319.2 1- |- rimdine
Fl uor o- benzyl oxy) - 2- pi perazi n-1-yl-288.3289.2 rimdine

[

-[

-(4-

-(3,4-Di chl or o- benzyl oxy) - 2- pi pera2| n-1-yl-338.0339

- (3, %35210:27}6?{‘ di ne
- (

EQEEEQQ

AVB 90163 o- benzyl oxy) - 2- pi perazin-1 -yl - 306. §ﬁ
3, 4- Di net hyl - benzyl oxy) - 2- pi pefdazi n- 1- 298. 2299. 2 yl - pyri m di ne,
ydrochl oride 2-14-(2,3-Difluoro-benzyl oxy)-2-pi perazin-1-yl -306. 1307. 1
imdine, trifluoroacetate 2-J4-[|
- (3- Onl or o- phenyl ) - et hoxy] - 6- net hyl - 2- 332. 1333. 3 pipe in-1- |- ri md| ne,
trifluor oacreazm@ngr malpaoatnélwpme@ye gzrs9ribed fﬁ@ttlw farmagiomoldas) 3
erazin-1- rﬂglgpe trifluoroacetate 2-L4-Benzyl oxy-2-pi perazi n 1
-yl -pyri m & 3.3344. 3 hydrochloride 5 Exanple 3 Preparation of

e

2-
2-
2-
2-
2-
2-
h
r

Interrredlate4f2 3-Chl oro-ben afABLE2rim din-4- IL ierazin-1-carboxylic

aci d tern but—ester1-3a—Amxture—of
4- (2-chl orfo- pyri nj di n-4-yl)-pi perazi ne-1-carboxylfi c acif® 10 tert-butyl
ester 1-13 (0 np, 0.33 m’@d,,},pogngwag{é)benzyl amNegAd. 5dlind 15- 3 mmol)

and potassiu car ponate (71 ng, 0.67 mmol) in etHanol (5 1) yas heated at

ref lux far %davk. The reaction mxture was coolied to rloom ° énperature,
poured info BAD ({L&[H3-Chionotpbeniy)eathexy]-Bipiper&riAd G280 203ML. | The

conbi ned ¢rgani ¢ pxyl-pyrimidiner e washed with H20 (3 x 15 L), brijne, 15 dried

(Na2SO4) anda2qpncpa{i-¢-eRlord-pHasiiCethd -2 pisdraxia- Was18.0r I|f Bed2by
1-yl-pyrimidine

2-E | 4-(4-Fluoro-benzyloxy)-2-piperazin-t-yl- 288.3 | 289.2
pyrimidine

2-F | 4-(3,4-Dichloro-benzyloxy)-2-piperazin-1~yl- { 338.0 | 339.0
pyrimidine

2-G | 4~(3,4-Difluoro-benzyloxy)-2-piperazin-i-yl- | 306.3 | 307.1
pyrimidine

2-H 4-(3,4-Dimethyl-benzyloxy)-2-piperazin-1- 298.2 | 299.2
yi-pyrimidine, hydrochloride
24 - | 4-(2,3-Difluoro-benzyloxy)-2-piperazin-1-yl- | 306.1 | 307.1
pyrimidine, trifluoroacetate
2-J 4-[1-(3-Chloro-phenyl}-ethoxy}-6-methyl-2- 332.1 | 3333
| piperazin-1-yl-pyrimidine, trifluoroacetate

2-K | 4-(2-Ethoxy-benzyloxy)-6-methyl-2- 3284 | 329.3
piperazin-1-yl-pyrimidine, trifluoroacetate
2-L | 4-Benzyloxy-2-piperazin-1-yl-pyrimidine, 343.3 | 3443
hydrochloride
5
Example 3

Preparation of Infermediate 4 [2-—(3—Chloro-benzylammo)—DLmrdm-4-vn-
- piperazine-1-carboxylic acid tert-bulyl ester (I-3a).
| A mixture of 4-(2-chloro-pyrimidin-4-yl)-piperazine-1-carboxylic acid
10 terk-butyl ester 1-1a (100 mg, 0.33 mmol), 3-chlorobenzylamine (0._6§ ‘_mL,
5.3 mmol) and potassium carbonate (71 mg, 0.67 mmol) in ethanol (5 mL)
-was heated at reflux for 7 days. The reaction mixture was cooled io room
temperature, poured into H,0 (15 mL) and extracted with EtOAc (2 x 20 mL).
The combined organic extracts were washed with Hz0 (3 x 15 mL), brine,
15 dried (NazSQq) and concentrated in vacuo. The residue was purified by




16 Decenber 2005 WO 03/000663 PCT/| BQG2/ 02261 64 preparative TLC (10% MeCH
in CH2Cl 2) to give a yellow solid. The yellow solid \mget;ém[géme()gd W th
MeOH (1 m-) and the solid was collected by f||trat|on to give
internmediate 1-3a as a white solid (48.5 ng). 'H NVWR (400 MHz, CD3OD) S

7.74 (bs, wh oviosds 35-7-17 (m 4H); 6.01 5 (bs, 1 H); #orABoeszer2H); 3. 54
(bs, 4H); 3.37 (bs, 4H); 1.44 (s, QI%J). M5 (ESt+) Calc: 403.2, Found: 404.1
(Mt1l). Preparation of 3-Chloro ben 4-Opt erazin-1- |- rimdin 2- | -am ne.
hydrochl oride L3-A): 10 To a solution of

4-j2-(3-chl orobenzyl am no) -pyri mdin-4 yll- piperazine-1-carboxylic acid

L1111 vor bapieprege THC 1adug0R 6 g o158, el oo 20oe

teﬁpefawr?ofd%a@tnturatbhwm Mé@ﬂfﬁ VL3 aR@ tHeasblidnas douucﬂela@yi (10 ni-) and
extracted W|th GH2C 1 x 35 he org anlf léx@, was 15 washed with
bri ne, dntﬂtrammmcgwa:@ fﬁ‘@ﬂ@@ ahag awiite meliq (48 mpound as a free

am ne. The free,am ' S 2lggqn ether  (0.10
m., 0.10 nmol). W@f@?p@g G#D}Snﬁ_hnﬁ% mjj(r*g%bm??g#pnwha uﬁroe1 t he

sol uti og s, mpexem(rsazaﬁssncbapm) B@7ybel4H); ha4Hg O MBESIE salt 3-A
(32.4 ny) Qa/elowsolld 20 1H NVR (400 MHz, CD30D) 8 7.82 (d, 1 H);
7.38 (s, Cab34 Be-oungs404.(Msith - 6. 51 (d, 1 H): 4.60 (s, 2H): 4.04 (bs,
4H); 3.29 (bs, 4H). M5 (APCI+) Calc: 303.2, Found: 304.1 (M1).

Preparation of (3 Chloro benzyf)f 4 p| perazm 1-v1l |02yr|md|n 2-yl -am ne
25 f umar at Brépaation s (3-Ghidraibenrylif o 2 nmy, 0.90

rnmol) in 10,ni, of met hanol [ sopr opyI ether was added a sol ution of
0.5 M fum&@w&ﬁethanol (1.80 nL, 0.90 nmol) and stirred for 1 h.
The regyl ting Stdis byluYes of 44{2-(8-eoroitshzyismirio)- priinitipdaflyl et her and stirred
i1l e conpaRntz{ie: BrameeasRD 0 bet s ibE sBh DA fof - 2 M0 O The

CH.Cl (1 mL) was added trifluoroacetic acid (139 pl, 1.8 mmol). After

stirring at room temperature for 3 h, the mixture was poured into 1N NaOH

(10 mL) and extracted with CHzCl (1 x 35 mL). The organic layer was

15 washed with brine, dried and concentrated to afford the title compound as a

free amine. The free amine in CHxClz (1 mL) was added to 1M HCl in ether.

(0.10 mL, 0.10 mmol). After stirring for 10 min at room temperature, the

solution was concentrated in vacuo to yield the hydrochloride salt (8-A) (32.4

mg) as a yeliow solid.

20 'H NMR (400 MHz, CD;0D) 8 7.82 (d, 1H); 7.38 (s, 1H); 7.35-7.26
(m, 3H); 6.51 (d, 1H); 4.60 (s, 2H); 4.04 (s, 4H); 3.29 (bs, 4H). MS (APCI")
Calc: 303.2, Found: 304.1 (M+1).

. Preparation of (3-Chloro-benzyl)-(4-piperazin-1 -yl-pyrimidin-2-yl)-amine,
25  fumarate (3-B):
To a solution of intermediate (1-3a) (274.2 mg, 0.90 mmol) in 10 mL of
10:1 methanot:isopropy! ether was added a solution of 0.5 M fumaric acid in
"methanol (1.80 mL, 0.90 mmol) and stirred for 1 h. The resulting slurry was

diluted with 35 mL of isopropyl ether and stirred for 10 min. Filtration
30 followed by air drying provided 356.8 mg of the title compound (3-B).



65 PCT/1B02/02261 'H NVR- (400 MHz, CD30OD) 5 7.81 (d, 1H); 7.32-7.18 (m
4H); 6.67 (s, 2H); 6.16 (d, 1H); 4.50 (s, 2H); 3.80 (Bechber28031 (bs,
4H). M5 (APClI ~ Cale: 303.2, Found: 304.3 (M+tl). 5 Using the appropriate
starting materials, the foll ow ng conpounds were prepared in an anal ogous
manner to_the seqsuence of reactions described for COE?)O'TIIBd 3- A above. 1
(3-Fl uor o HRAH f (4pi perazin-1-yl-pyrimdin-2-y)-am T 02/02261 _
hydrochl oride(3-C): 10 1H NWR (400 &4z, CD30OD) 5 7.82 (d, 1 H); 7.30-7.26
(m 1 H; 7.12 (d, 1 H; 7.05-7.02 (dd, 1 H); 6.92-6.91 (td, 1 H; 6.16 (d,
1 H; 4.52 (s, 2H); 3.81-3.78 (m 4H); 3.12-3.11 (m 4H) M (APCI')
Cale: 287.2, Found: 288.1 (M+l1l). Ben jzvi-(4:piperazin-1-yl-pyrimdin 2-
1-am ne hydrochl‘HrNME (QGOJVIHZ,l(SDm)(a\PBH}()i 1td); :323088 By, 4HLBS7 306. 2 (Mr1).

T er a b A g T 4dbge it 260 ey a1 b AHG MR o T 2

4- (4-chl orq;ggrgd@gjlpamﬁd;goh jazine-l-carboxylic acid tert-butyl ester
I-2a (100 ng, 0.33 mml), 3-c Iorobenzyl amne (0.65 nL, 5.3 nmol) and

pot assi um carbonate (71 rrg, 0.67 mml) in ethanol (5 rrL) was heated at ref

nto 126 (16" my ouisnE bponlhy Stifhd BaaR, B b CombalfR 2 TLE, 0T o
organi ¢ extwarotpsepured invasiredbgous marper {ihe sequericp,of t:each@s dried (Na2SO4)

and concentr at ed vacuo. The residue was purified by chromatography
usi ng 40% HEICERA Eb941{gﬁ§9‘aﬂ%‘"'9@agpml ng solvent to afford the title
conpound 1-4a ( i ] Milfe M1z, CD30D) S 7.69
(d, 1 H; 7.32 ] 3H); 5.88 (d, 1 H; 4.49 (s,
2H); 3.64- 8 Qa8 1.45 (s 9H). M5 (ES}) Cale:

403.2, Found: 4Q|4 NM&W&@ MHz]éD;EBﬁFS"?%’z (%O‘E’lfr) 7.30-7.26 (m, 1H); 7.12
(d, 1H); 7.05-7.02 (dd, 1H); 6.92-6.91 (td, 1H); 6.16 (d, 1H); 4.52 (5, 2H);
3.81-3.78 (m, 4H); 3.12-3.11 (m, 4H). MS (APCI") Calc: 287.2, Found: 288.1

(M-+1).

Benzyi-(4-piperazin-1-yl-pyrimidin-2-yl)-amine, hydrochlotide (3-D):
15 MS (APCI*) Calc: 305.3, Found: 306.2 (M+1). ‘

Example 4
Preparation of Intermediate 4-{4-(3-Chloro-benzylamino)-pyrimidin-2-yil-
Qigeraziné-1 -carboxylic acid tert-butyl ester (I-4a):

20 | A mixture of 4—(4,-chloro-pyrirnidin-2-yl)-piperazine-1-carboxylic acid
teri-butyt ester I-2a (100 mg, 0.33 mmol), 3-chlorobenzylamine (0.65 mL, 5.3
mmol) and potassium carbonate (71 mg, 0.67 mmol} in gthano! (5 mL) was
heated at reflux for 24 h. The reaction mixture was cooled to room '

~ temperature, poured into H2O (15 mL) and extracted with EtOAc {2x 18 mL).

25  The comhined organic extracts were washed with HzO (2 x 10 mL), brine,
dried (Nagso;) and concentrated in vacuo. The residue was purifie_d by
chromatography using 40% EtOAc in hexane as an eluting solvent to afford

 the title compound |-4a (93 mg) as a colorless oil.
H NMR (400 MHz, CDs0D) 8 7.69 (d, 1H); 7.32 (s, TH); 7.28-7.19

30 (m, 3H); 5.88 (d, 1H); 4.49 (s, 2H); 3.64-3.61 (m, 4H); 3.37-3.29 (m, 4H);
1.45 (s, 9H). MS (ES™) Calc: 403.2, Found: 404.0 (M+1).




WO 03/ 000663 Preparation of 3-Chloro-ben PCT/1B02/ 02261 66 hydrochl oride {4
A): 2 piperazin--Wyrimdin-4-vll-amne Uf; The titl® Deeadendods A was
prepared from 4[4-(3-chloro _ 5

benzyl am no) - pyri m di n- 2-yl ] - pi perazi ne-|-carboxylic acid tent-butyl ester
(1 4 and WoAs Beearding to a procedure anal ogous to thgicgsshided i n
Exanple 3. "H NVR (400 MHz, CD3CDg774(d 1 H; 7.35-7.25 (m 4H);
6.15 (d, 1 H; 4.60 (s, 2H); 3.97-8 194 (m 4H); 3.27-3.23 (m 4H). M
(APCl +) 10 Cale: 303.2, Found: 304.1 (M+l). Using the appropriate starting
materi al s, conpound (4-j 13 was prepared in an anal ogous nmanner to the
sequence of reactions described for conpound 4-A above and the
corresponding funarate salt 4-C was 15 prepared using a procedure anal ogous
to the propession oPf3eOmbIoer Amidigst-y)@einé,n Exanpl.e 3
(conpound . 3- Fl uor o- ben - 2-piperazin-1-yi-pyrimdin-4-0-an ne.

hydr ochl orlindeochiorle (44AINVR (400 MHz, CD3OD) 6 7.76 (d, 1 H); 7.32-7.28 (m
1 H; 7.11 (d, 1 5.94 (d, 1 H);
4.53 (s, 2H): gi'sgﬂ'eﬁg@gé'fﬁd &m&%‘ggﬁp@w&d ffonpd: [ﬁiglch‘brdd) APCl +)  Cal e:

287. 2, sFousethzylamho)- py(mv}fﬂn-2-y11€plm6az:ﬁ¢-ﬁcnabb%h&§¢l¢ iGFEbEWb%Sﬁ%”z(Ln - 1- _

oo g T B THIR  propbig® eag'%%&f%“'&ea‘g@g?@d %680 s any

5.94 (d, 152,@“ 4353 (s, 2H) 3,87 (m 4H: 3.13-3.11 (m 4H) VB (APC +)
Cal e: 287 IPound 288.1 (M+l). é@ ri m d| n- 4-
1- ami ne hydrocNHMMB@OQ\MH@A@DeQP) (3:5}7(4 (dsé)t! gsﬁ%@%é‘“ 4 E'Zﬁ . 16

Decenber 2005 A3 099°837.3.94 (m, 4H); 3.27-3.28 (m, 4H). MS (APCI)
10 Calc: 303.2, Found: 304.1 (M+1).

Using the appropriate starting materials, compound (4-B) was
prepared in an analogous manner {0 the sequence of reactions described for
compound {(4-A) above and the corresponding fumarate salt (4-C) was

15 prepared using a procedure analogous fo the process for preparing the
fumarate salt described in Example 8 (compound (3-B).

(3-Fluoro-benzyl)-(2-piperazin-1 -vi-pyrimidin-4-yl)-amine, hydrochloride (4-
B

20 H NMR (400 MHz, CDsOD) § 7.76 (d, 1H); 7.32-7.28 (m, 1H); 7.11
(d, 1H), 7.05-7.01 (dd, 1H), 6.93 (td, 1H); 5.94 (d, 1H); 4.53 (s, 2H); 3.90-
3.87 (m, 4H); 3.13-3.11 (m, 4H). MS (APCI") Calc: 287.2, Found: 288.1

(M+1).

25 (3-Fluoro-benzyl)-(2-pi
"H NMR (400 MHz, CDsOD) 3 7.75 (d, 1H); 7.30 (dd, 1H); 7.11 (d,
1H), 7.02 (d, 1H), 6.93 (td, 1H); 6.69 (s, 3H) 5.94 (d, TH); 4.53 (s, 2H); 3.87
(m, 4H); 3.13-3.11 (m, 4H). MS (APCI") Calc: 287.2, Found: 288.1 (M+1).

30 Benzyl-(2-piperazin-1-yl-pyrimidin-4-yl)-amine, hydrachloride (4-D):
MS (APCI*) Calc: 305.3, Found: 306.2 (M+1).




PCT/ 1 B02/ 02261 67 Exanple 5 Pre aration of Internmediate 6-Chloro- ridin 2-
f -methanol !'-5a : A dry flask was charged wth 25 mjgbecnihed00ss
tetrahydrofuran and 5 6-chl oropyridine-2-carboxylic acid (2.00g, 12.69
mmol ) and then cooled to 10C. This was treated dropwi se with
tetrahydrofuran borane (1.0 Msolution in THF, 38.1 10 m nutes
under ni YO8 hi s was stirred with cooling for ¥%¥hﬂgé§&lthen at

anbi ent tenperature for 4 h. The reagtion was then cooled to 0C, and 10 nL
of water were added slowy. The to resultant m xture was poured into 50 niL
of 1 M aqueous sodi um hydroxide and extracted 2 x 75 nL of ethyl acetate.
The organic extracts were conbined and washed with brine, then dried over.
sodiumsul fate and filtered. Concentration in vacuo yielded 589.1 ng of a
white solid as the title conpouEd | - F%NB 15 1H NWR (400 WMHz, CDCL3) 8 7.67
(t, I H; 7.25 (m 2H); 4.74 (s, (ESA) Cale: 143, Found: 144.3
(M:1). Pr eglgér@téﬂaﬂ onntéane@[aF@@ @hl@ro‘lpvrmrz-vn @femanozﬂ-s'a)- i erazine-|-carbo

{ic acid utyl ester 1-5b 20 The We conpound g (5) yva rCFpared from
(6 chl or o- pyri d%d:yzflagsk)masmbamdmthl%;@L&ﬁgnhydrous tetrahydrofuran

(2-ch] |1 but yl t
I -| a ;C%gig-cﬁé?@gﬂglﬂg-% %Aér%c)&gg%@lz(ogo s 2t:e(?;ét ég?dsl?\r%lt'lg:ggfelﬁh% E)lja?/rpl gsler 1H
NMR (400 MHZC TRISGR) tréhtdd ORplvibe \ﬂuth—t)eiranyctrefu(an barapg (1.0 Msgolgdien 1 H); 25

7.21 (d, d, 2 9 45 4
1. 46 Es H))HF WS- 1('@&) °‘(%§I1<I§)m'ﬂ-’@? Lff@ﬁhﬁ'%&%%‘{'?s(%%m r"é‘r%@r ati E)nm of v
2 (6 Ch' Or%b'f@r'@rﬁh‘nbf&t ﬂ%ﬁl@taﬂ'ﬂit&ﬂ@ﬂpﬁaﬂw@ fopwrh. Nl reabiietr ochl ori de

title compound 5-A was prepared from
4 [2 ( 6- chivas mqm)popwdﬁogpc and 10 mL ofwaFt)er \nl?erea ded slow!y The

! 5h 185 Bl il el batsBSBON" R RBEPLs Spffnthidlasul vl ester

and extracted 2 x 75 mL of ethy! acetate. The organic extracts were
combined and washed with brine, then dried over sodium sulfate and filtered.
Congentration in vacuo yielded 589.1 mg of a white solid as the title
compound (I-5a).
15 'H NMR (400 MHz, CDCLs) § 7.67 {t, 1H); 7.25 (m, 2H); 4.74 (s, 2H).
~ MS (ES?) Calc: 143, Found: 144.3 (M+1).

Preparation of Intermediate 4-[2-(6-Chloro-pyridin-2-yimethoxy)-p yrimidin-4-
yi]-piperazine-1-carboxylic acid tert-butyl ester (1-5b):

20 The title compound (I-5b) was prepared from (6-chloro-pyridin-2-y1)-
methanol (-5a) and 4-{2-chloro-pyrimidin-4-yl)-piperazine-1 -carboxylic acid
tert-butyl ester {I-1a) according to a procedure analogous to that described in

Example 1.
'H NMR (400 MHz, CDCLg) & 8.03 (d, 1H); 7.63 (t, 1H); 7.43 (d, TH);
25 7.21(d, 1H); 6.16 (d, 1H); 5.42 (s, 2H); 3.59 (m, 4H); 3.45 (m, 4H); 1.46 (s,
9H). MS (ES*) Calc: 405, Found: 406.1 (M+1). :

' Preparation of 2-(6-Chloro-pyridin-2-ylmethoxy)-4-piperazin-1-yl-pyrimidine,
hydrochioride (5-A):
30 The title compound (5-A) was prepared from 4-[2-(6-chloro-pyridin-2-
yimethoxy)-pyrimidin-4-yl]-piperazine-1-carboxylic acid tert-butyl ester {I-5b) -




and TFA according to a procedure anal ogous to that described in Exanple 3.
1H NWVR (400 MHz,  CD3OD) 8 8.08 (d, I H); 7.80 (t, 1 H6Décehbberdoosl H);
7.36 (d, 1 H,; 6.53 (d, 1 H; 541 (s, 2H,; 3.91 (m 4H); 3.27 (m 4H. M5
(ESA") 5 Calc: 305, Found: 306.0 (Mri ). Using the appropriate starting
mat eri al Syobife&emPounds listed in Table 4 were prepapgrobinze anal ogous
manner to the sequence of reactions |I. described above for the preparation
of conpound (5: A 10 TABLE 4MS Ex. Coffpound NaneCal e. Found (M+1) No.

4- Pi perazi n-1-yl - 2- (pyridi n-2-yl met hoxy)-271.1272.0 5-B 5-Crim dine, h
drochl ori de 285.1286.0 2-(6-Methyl-pyridin-2-yinmethoxy)-4- i erazin-1- |-
L CLTe RS LOrS EXABLES SATBLE il bithoah ekl et o o
(4-chl or op:?enyl ) propyl ] car banmoyl ] cycl opent yl ) net hyl ] - 4- met hoxy- but anoi ¢
acid referted to herein below for use in conbination with tﬁ'ﬁ‘ conpounds of

the present i nVEMNMB400MHz 680DYS BOB:(de 1k B0 (t.dlf (ABHL - 2-
tert-Bufox carbon i -4-mefho N > afd | r Fate 1 20 c cio
ent anecar bb6 (§.d Fﬁbﬁési(gzﬁﬁi 5'23&%@59% %QP% {”é)? ?%L% Im_@'-l??qu )

- car boxycy, p@{? _rgqm ai1e (129, 49.5mmol) (see EP274234B1, Exanple
35) in %ry(?%lg'ra yéﬂrog?%ran ( 0021) was added to a stirred solution of
lithiumdiisopropylamde (130nl) in a mxture of hexane (52ml) and

t et rahydr of uran, (20 - i erodin hour a sol ution
y {h‘e‘&l@q %Qp@ftﬁpnaﬁ%‘a ﬁ@ﬁat%%ﬂé] thd e8fPourdsliste

of 2-bronvet hy er in ahydrofuran (100m ) was added
mai nt ai ni NppEiee e pespired i antanak@Ous manner to the sequence of reactions

described above for the preparation of compound (5-A).

10
TABLE 4
MS
EX. Compound Name Calc. | Found
No. (M+1)
5B [4Piperazn-iyi2pyidin-2yimethoxy)- | 271.1 | 2720
pyrimidine, hydrochloride
5-C 2-(6-Methyl-pyridin-2-yimethoxy)-4- 285.1 286.0
piperazin-1-yl-pyrimidine, hydrochloride

Example 6
Exampie 8 iliustrates the synthesis of NEPi Compound - (Sy-2-[(14[3~
15 (4—chlorophenyl)propyl]carbamoyl}cyclop'entyl)methyl]—4methoxy—butanoic
acid referred to herein below for use in combination with the compounds of .

the present invention for freating female sexual dysfunction.

' Preparation of Intermediate 1-f2-fieri-Butoxycarbonyl)-4-methoxybutyl]-
20 cyclopentanecarboxylic acid (I-6a )
A solution of tert-buty! 3-(1 -carboxycyclopentyl)propancate (12g,
49.5mmol) (see EP274234B1, Example 35) in dry tetrahydrofuran {(100ml)
was added to a stirred solution of lithium diisopropylamide (130ml) ina
mixture of hexane (52ml) and tetrahydrofuran (200ml) at ~78°C under
25  nitrogen. After 1 hour a solution of 2-bromoethyt methyi ether in
tetrahydrofuran (100mf) was added maintaining the temperature at -78°C.




16 Decenber 2005 WO 03/ 000663 69 PCT/|B02/ 02261 The reaction m xture was
allowed to warmup to roomtenperature overnight. Thes Desdmbee 2085 quenched
with water (100m ) and acidified to pH 1 with 2M hydrochloric acid, and
extracted with ethyl acetate (2x 150mLl). The conbi ned organi c extracts

were dri e%o&%{ﬁ@ﬁﬁagnesi um sul fate and 5 concentrated i&ﬁﬁ&kiﬁzéo gi ve the

crude aci was chromat ographed on silica. Elution w I ncreasi ng
proportions of methanol in dichloron® hane (neat dichloronethane to 1:50)
gave an oil (7.7g, 25.6mmol, 52%; Rf 0.3 nethanol, dichloronethane 1:20;
1H NVR (CDClI 3 400MHz) 8: 1.4 (s, 9H), 1.4-1.7 (m 7H), 1.75-1.95 ro (m
2H), 2.0-2.15 (m 3H), 2.3-2.4 (m 1 H), 3.3 (s, 3H, 3.3-3.4 (m 2H;

LRVS: nif z 9@ réadiibimmixtereewas allaveed tofwarmiupr iogaeratemperaige2- tert- But o carbon

' -4-nmetho bu ! cl opent anecar | i ' - nedi ate |-6a
and (+)-psé’t‘iﬁ6"%‘ﬁeﬁ¥?ﬂ@8 A %‘ﬁ’\?@%‘f’wgg@rg}drﬁén l??%%gla@?%{rg@gxane to give
a white crysiit 2meydkchBric &big, a&l éxtierddiittsathylegetate (24 tBinlacet at e washed
with 0.5M hydrochloric acid dried over nmagnesi um. sul phate .and concentrat ed
in vacuo t H&ecgpbinedproanic B raGts,Ware dred pVeg masﬂ%ﬁ'u'as%‘lﬁ&ﬁa"g yellow oil in
>90% ee . ( ' ' Eﬁw R | f bidarabhed dnpeak of the
(+)- pseadoggﬁgg;@{r@@gﬁﬁg&l l\‘lal\/iélé( Cmagjitgggm&ghi&z tl(@g,a%QH) , 1.4-1.7 (m
7H), 1. 75- siliea.( Rlution Mjth irtreasing propentionspi, methggolin gichlogpmethgpe 3.3 (s, 3H),

3. 3-3. 2H).. - b 2 ) ' . di
Cort bu st genRomethafio i} 5D ade sl 7 20 BRFRGL S B 01T 7L T 3 o

but anoat e ndiifanoh Midhiordmethape!Ro;on of 1, 1' -carbonyl diim dazole (73.9 g,

0.45 nol) i t ically dried i I t 339 dded th
sopropyl - acet K OVELKIRGeADOMHERE 14 PRB-4T (e (B-1089 r 11 ng i 60C

were  Hin (eeeahrdR @ o ZF2a B ME S @B 2 L Tan S
sol uti on waRpMShewz 299 (M-H').

Preparation of Intermediate_1-[(2S)-2-(teri-Butoxycarbonyl)-4-methoxybutyl]-
cyclopentanecarboxylic acid (I-6b)::

15 Intermediate |-6a and (+)-pseudoephedrine were recrystallised nine
times from hexane 1o 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% yield
as a pale yellow oil in >90% ee (enantiomeric excess) by NMR analysis of

20 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); [olo—
5.2 (EtOH, ¢ 1.2). '

25  Preparation of Intermediate tert-butyl (28)-2-{[1-({[3-(4-chiorophenyt
propyllaminolcarbonyi) cyclopentylimethyl}-4-methoxybutanoate (-6¢):
To a solution of 1,1-carbonyl diimidazole (73.8 g, 0.45 mol) in
" azeotropically dried isopropyl acetate (339 ml) was added the isopropyl
acetate solution of the Intermediate |-6b with stirring at 60°C under an
30 atmosphere of N over a period of 1.5 hours. The transfer lines were then
washed with dry isopropyl acetate (50 ml). The resultant solution was then




16 Decenber 2005 WO 03/000663 PCT/ | B02/ 02261 70 stirred at 60C for a

further 4.5 hours and then the reaction m xture was abDRv&Bbdr@00®»0l to
roomtenperature and stirred for 15 hours. To the resultant solution was
then added triethylamne (46.1 g, 0.46 nol), followed by

3- (4- chl owoRBigengés) - propyl am ne hydrochloride (J. Med.pddAgmn2261996, 39, s
4942-51)(94.3 g, 0.46 nol). The resultant m xture was then heated to 60 C

for 7 hours before cooling to room t78rrperature. Dei oni sed water (100 m)
was then added to the reaction mxture with stirring, followed by aqueous
hydrochloric acid (190 m of a 5 Msolution) until the pH of the aqueous

I bet H 2 d 3 h I . . ted, d
Lhe. 10 o i AP iaiaes haprsragnese HatelamhiERegonat ¢ (50 m of

a 0.5 Ms | WSRLSaRIfE 8Rd WRtedsiop#s hbed. dlodher gani ¢ phase was
washed w t@oﬁ&ﬁd&@g{)gﬁgg?ﬁe s%tlﬁution (100 i oquqI ayer was then
L

. Th

separ at ed msditartechitigawag thereadsedddetbyammne (dad <y Og«%ﬁarglﬁﬁ PYPERY on under

t ' t tit | . 3 |, 98%
15yl ;B Bilirdrsnty PRI Burdoniae Qey; CAGR, Tod, b Mol
1.56- 1 744&42-59(9@.3 910.26 nol)l Themesiitar) mituraavas then hepted teP0 "6 64 (1t tz) H)
3.22-3.30 ,, 3.27 (s, 3 , 3. 30-3. . (1 7hr 5. 85 r, 1
H, 7.13 (f@,(r 9]210%%9@(%@0{*'&9 f%fOPH‘SE\Q%Q‘UES%%&Ss'ﬁ?d\Z/‘”é%’ 91%9 @232 [I\/Hrl(—l]nl
(35C1). 2Q,Fx ﬂ*regn%eatt' 81 rehetda midurd withs8rring, followed by aqueous
(4- Chl orophényl) propyl | am no} car bonyl ) -

cycl opent yiyjdrectigric ackd (90t abafik Mhesiutiony vkl ekl CEERUGAHSIE 6 A To a
sol ution of |nternedi w0 . bh sbPa@ichbad eet hane (52 )
was added V@? B?%ﬁgé)é_g% ggbgcﬁgg%ﬂgegusn%}e@{g mmls) ﬁ{-125 and the_resultant
sol uti g Wagaficilaye trastwashedwith aopeatsipetasium SaRBNAR 69 M adk-> an
at nosphere of N2. To the reaction was thepn a di um car bonat e
sol ution (Mssolgtion). The aayepus pi‘ﬁ?%l”iaﬁﬁ?p%aﬁq 531%?039%%%%% Y@%}he pH of the
agueous | %ﬁ%hé’@\ﬁitl@@&tﬂ%@éﬂ Bihesoliibni(100 he). | Feeaqueces éayehens thampar at ed and
the organic Tayer was extracted wth aguequs (fodl .um . d
separated and the organic phase was concenirated by distillation under

vacuum to give the title compound as a yellow oil (200.3 g, 443 mmol, 98%
15 yield);.

H NMR (CDCls 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), 264 . 2 H), 3.22-3.30

(m, 2 H), 3.27 (s, 3 H), 3.30-3.38 (m, 2 H), 5.75-5.85 (m, br, 1 H),7.13(d, 2

H), 7.26 (d, 2 H); LRMS (ES positive): m/z 452 [M+H]" cl).

20
Preparation of (25)-2-{[1 -({f3-(4-Chlorophenyl)propyllamino} carbonyl)-

cyclopentylimethyi} -4-methoxybutanoic acid and its sodium salt (6-A);
To a solution of Intermediate 1-6¢ (9.6 g, 21.2 mmol) in
dichloromethane (52 ml) was added trifluoroacetic acid (16.3 ml, 212 mmol)
25 'Vand ihe resultant solution was stirred at room temperature for 3.75 hours
under an atmosphere of N2. To the reaction was then added aqueous
sodium carbonate solution (95 m! of a 10% wiv solution) with stitring until the
‘pH of the aqueous layer was between pH 2 and 3. The layers were then
separated and the organic layer was extracted with agueous sodium
30 carbonate solution (2 x 20 mi of a 10% wiv solution). The aqueous layers
were combined and saiurated brine (80 mi) was then added, followed by 2-




30 carbonate solution (2 x 20 M of a 10% w v solution). The aqueous | ayers
were conbi ned and saturated brine (80 m) was then adgetecdniidrooesl by 2 16
Decenber 2005 WO 03/ 000663 PCT/1B02/ 02261 71 butanone (40 m). The | ayers
were separated and the aqueous |ayer was extracted again wth 2-butanone
(2 x 50 mM). The conbined organic |layers were then dried by azeotropic

di still at WOi#3/8806@% npspheric pressure to a volune of ARSI eupon
crystallisation occurred and the m xtiure was 5 diluted with 2-butanone (70
m ). The product was then collected by filtration and dried at 50C for 65
hours under vacuumto give the crude sodiumsalt of the title conmpound as
a white solid (5.76 g) that was then purified by recrystallisation as

fol | ows. Tguiahens (4G m)P rBUSerywmsreadpacted hrydi tf&(}a&n@bas lag&7vad ) and et hanol

(13 m) and the renaining insoluble materi renoved by filtration.
The et hanopxiigaied ﬁ%'nr"\ﬁﬂﬁﬁrﬁﬂalﬂﬂﬂ%@éﬁoﬂﬁﬁ ﬁetﬂoﬁﬁﬁqdﬁ@%ﬂc@y €5t nospheri c

pressure \(Ah/% rd HERVRie é%ef)f?épléﬁigfﬂ%ﬂbﬁ a%osbﬁ@ﬂz@ﬁn@gs% tdaethyl acetate

(145 m) ereupon cryst tion occurred resultant crystallised
pr oduct vvasoluhmmfc}tﬁ] mbehergupgn drystalisation wcowded a%ﬂl@u‘ﬁwlﬂa 8% ve the pure

Toog s, coaith &-blnaRod OB Wil T Bty FasbiR c8bee TR ER (>3 i

8: 1-326 1. gﬁ% (7:"133? at BD°C for B8 hduré4infen vasuuird) o glverhe trge S(GﬂhllmlLSB&'% 2% 5(9% 220|7_|)
(7m22 (d, 20Hhe t&leg@n{gﬂ)ung aﬁ)awrgeﬁgilqul%g) tjf‘ft\“i%s 'thq_nFﬁg‘f ‘% Y negat | ve); 789
[ 2M H] ( Qeorystaitst oh'\és%ﬂo(ﬁéﬁgtple cgﬂeFﬁbdma\}a%tac@éh ofylA@s the title

product (i ree acl ai ned by dissolving this sodiumsalt
in water, (87 mi)faneletiindt (13 ) ahg theoremaining uwlt@laamte@ﬁk%sct ed with

O o e R 5 R, Ofod Fong? e BcUEB By Samof 1 ¢ 99
1.22-1.80 ﬁi‘%hl!dﬁbn"&t,atriao ic Pfoséure (® relovell 196nlofGBivend) add H) , 2. 93 2. 27 (m
7 ;?) ( 3 S%GF;E‘CGF‘ ‘g%“ eyl @eﬁ@% (1745;%11) E“’?“"'“i}'ljlfé1 C'EL%;E‘Q&"PEQC%% 25‘&'% 789 ’
12M H - (3puktantifsthiiséd prodia la héfPbSidcfedl byfittration under vacuum to
give the pure sodium salt of the title product as a white crystalline solid (4.51
15 g, 10.8 mmol, 51 %); m.p. {ethyl acetate) 214-216 °C;
TH NMR (DMSO-dg 300MHz) 3: 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), 3.03 (g, 2 H), 3.10
(s, 3 H), 3.13-3.27 (m, 2 H), 7.22 (d, 2 H), 7.29 (d, 2 H), 9.16 (t, br, T H);
L RMS (ES negative); 789 [2M-HT (C), 394 [M-HJ (*C)).
20 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
" product;
25 'H NMR (DMSO-ds 300MHz) 8: 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), 8.03(q, 2H), 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-HJ (*°Cl), 394 [M-H (*CI); HPLC (column:
ChiralPak AS (25 x 0.46 cm); mobile phase: hexane/IPA/acetic acid
30 {95/5/0.5 v/v/v); flow rate: 1.0 mi/min; temperature: ambient; injection
volume: 20 pl; detection: UV@ 220 nm; Sample concentration: 1.0 mg/ml



Chiral Pak AS (25 x 0.46 cm); nobile phase: hexane/[PA/ acetic acid 30
(95/510.5 v/vlv); flowrate: 1.0 nm/nmm; tenperature:1@pet@iber 2005 ection
volume: 20 |; detection: W@ 220 nm Sanple concentration: 1.0 ng/nl 16
getcen‘{)_er 2%05 WO 03/ 000663 PCT/ | B02/ 02261 72 prepared in nobile phase)
et ent i Oy iglKosdd NOr enantiomer 11.4 mn (5.79 e pfrBRRid oner 14,
mn (94.3%. Preparation of Mpno- hydrate of(the/iodl umalt 0%6116 A 5 Tg
the sodiumsalt of 66A (200 ng) was 2dded to 1 nl of a 3.9%water in

i sopropanol solution. The resulting slurry was stirred for 12 days

wher eupon it was isol ated by fiItration The product gave the foll ow ng

PXRD patternllstedjn TABLE sity Angle

I2n'5|_ ﬁntSI t())// mﬁaﬁf'@%wll%ﬁ@ﬁgﬁ vaﬂkg‘legeq% HE? {Ingr W@%@F 31 %@Ba 032) 2-'?'het a %
eta % pel| Mermﬁéﬁnﬁ PR 3530. 67215

7.154817. 932923.14123.230. 95217. 832(526% 118. 3131223. 47815. 131. 43715. 7

10. 35915. 718. 54523 924 08813. 931 788&3 9
10. 60814. FEPE digte0h ] alQf 61 734. 224. 58822. 732. 99813. 3

5 To the sodium salt of 6-A (200 mg) was added to 1 ml of a 3.9% water
in isopropanol solution. The resulting siurry was stirred for 12 days
whersupon it was isolated by filiration. The product gave the following PXRD

paitern listed in-Table 5 below.
TABLE 5

Angle | Intensity { Angle | intensity | Angle intensity | Angle | Intensity
% % % %
2-Theta ® % 2-Theta ° % 2-Theta® % 2-Theta ® %
3.552 30.8 17.708 13.5 22.881 35 30.672 15
7.154 8 17.93 29 23.141 23.2 30.952 17.6
9.526 3.1 18.313 12 | 23478 15.1 31.437 15.7
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 32.114 246
11.03 5 19.7 342 24.588 22.7 32.998 13.3
12,369 3.7 19.978 100 25.013 25.8 33.375 18.8
12.932 13.2 20.273 20.6 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 2.7 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 22.174 24,3 28.989 27.2 39.001 19
17.203 221 22.472 47.1 30.232 134 39.961 13
17.408 32.7 '

10
Differential scanning calorimetry (DSC) was performed using a Perkin Elmer

DSC-7 instrument fitted with an automatic sample changer. Approximately
3myg of the sample was accurately weighed into a 50 microlitre aluminium
pah and crimp sealed with a perforated lid. The samples were heated at

15  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.



12,
12.
13.
13.
14.
14.
15.
16.
17.

369- 3. 719. 97810025. 01325. 833. 37518. 8
93913. 220. 27390. 625. 51429. 933. 81514 16 December 2005

23312. 320. 62751. 925. 98725. 534. 26614. 4

83514. 220. 82929. 427. 10718. 235. 70515. 7
34537.9%0.%%628.427.39530.635.98914.1

88716 M0HY8Y¥3 727 86919. 236. 51416. 7

1616. 821. 61141. 628. 7162138. 15114. & 16. 37224. 921. 88121. 228. 7881938. 92517
8136. 922. 17424. 328. 98927. 239. 09119 17. 20322. 12247247. 130. 23213. 439. 96113
40832.7 10 Differential scanning calorimetry (DSC) was perfornmed using a

Per ki n El mer DSC-7 instrunent fitted with an automati c sanpl e changer.
Appr oxi mtw t he sanpl e was accuratel y weighed into a 50

anpl es. wer o hedbedodpte bR shblhe" B et toforiRl SRR BB (1%,
ni trogen géstedun Jable 60sdiywlr at i on events occurred at between 50 and 150C and
a main nmelt between 212 and 225 &&gﬂégkl |l ed person will appreciate that

the melting point may vary outsi

range as a result of sanple

i npurity. FORTgRCEHEEY 0 RagV O FRASY U6 Ragis 3 imemy| CAifgies diiensiies| sodi um sal t
of conpound 6-A gave, tHe fol | pwisag PXRD pattetn [listed in Table 6 bel ow.

TABLE 6 Angd-Ehelartti ensd t \| 2Ahgh | | neng R{Theti\h

| &6 | ni2Fwia

5.463 12.2 17.714 95.86 22,735 30 28.926 23.8
6.654 100 18.083 3.7 23.36 56.5 29.802 23.5
7.546 66 18,64 28.8 24.126 31.8 30.454 30.7
9.336 31.3 18.902 82.4 24.388 45.2 30.885 29.2
10.953 9.7 19.696 40.1 24.72 25.8 31.48 21
11.571 55.9 20.406 33.9 26.298 26.7 32.66 16.8
12.56 10.9 20.502 31.8 25,579 20.4 34.027 23.1
13.287 229 20.683 45.4 26.718 17.6 34.494 17.6
15.125 336 20.942 31.5 27.151 24.2 36.011 19
15.667 60.3 21.559 92.6° 27.46 22.7 36.997 i7.4
16.403 17.2 21.898 66.2 27.737 20.2 38.704 21.2
17.024 62.2 22274 36.6 28.56 2741 39.961 18.7

BIOLOGICAL ASSAYS
The utility of the compounds of the present invention in the practice of
the instant invention can be evidenced by activity in at least one of the

protocols described hereinbelow.

10 5HT, Binding Procedure

' Affinity of compounds at the serotonin 5HTzc binding site is
determined by competition binding in Swiss 3T3 mouse cells {available from
the American Type Culture Collection (ATCC), Manassas, VA) transfected
with the human 5HT,c receptor against 3H-5HT. The method is adapted

15 from Roth et al., J. of Pharm. And Exp. Therap., 260(3), 1362-1365 (1992).
Cells are grown in DMEM high glucose medium, harvested, homogenized,
centrifuged, and resuspended in 50 mM Tris-HCL. They are incubated at

~ 87°C for 15 minutes, centrifuged, and then resuspended into assay buifer

{50 mM Tris-HCI, 4 mM CaCl,, 0.1% ascorbic acid, and 100 pM pargyline at

20 pH 7.7) at 100 volumes per gram. Assay tubes contain 25 uL of 10 nM °H-
5HT (1 nM final conc.), and 25 pl of vehicle (assay buffer), blank (10 uM



Intensity % 2-Theta CIO 2-Theta Cl O 2-Theta p/ P 2-Theta % %86
5.46312. 217. 71495. 622. 7353028. 92623. 8 6. 65410018. 083316 Dedemiz@0629. 80223. 5
7.5466618. 6428. 824. 12631. 930. 45430. 7

9. 33631. 318. 90282. 424. 38845. 230. 88529. 2 10. 9539. 719. 69640. 124. 7225. 831. 4821
11. 57155. Y4Paspbifeas- 925. 29826. 732. 6616. 8 ' PCTAR02/02261

12.5610. 920. 50231. 825. 57920. 434. 02723. 1

13. 28722. 920. 68345. 426. 71817. 634. 49417. 6

15. 12533. 620. 94231. 527. 15124. 236- 01119

15. 66760, 321. 55992. 627. 4622. 736. 99717. 4

16. 40317. 221. 89866. 227. 73720. 238. 70421. . .

1 62462, 2 aHansRIDE 8 JesteamPOUAG 9KITAIeTume). G ChfISHEsAYS The uti | | ty of

the Co”pougmgf]nq@fenéﬁéﬁs REGSE R edcA A, UoHbsed, Artein2libatbd ¢6r 3Wminties | nst ant

I nvention € evidenced by activity in at |east one of the protocols
descri bed hggeidibshmpleskie Hefxapiblyritieied undstwaruua With BrialoRt conpounds at

t he serotonin 5HT2C bi ndi site js term . GO Ltion binding in
Swi ss 3T3 rslibarvesier E‘a"(ag@@g from @OfﬁFﬂﬂﬁdﬁ?Y{%&A@é&Pg%ﬁ’%ng?{ﬁh ure Coll ection
(ATCO) , 4B fi ied in 0iseh pblpethiplemeimife{RE!) rapdept or agai nst
3H- 5HT. i\r/ﬁ;@]ﬁé%ﬂ'&dﬁ?%ﬁ?ﬁgﬂ 't om Rot _etb ot Pharr . And Exp.
Therap., 266(sBid witb@X 5 siseqid 56 mM TrighiGls FlPEMAHHE PR i gh gl ucose
medi um harve R ' AT BEUpednded in 50 nM
Tris-HCL. 'fﬁﬁ@tteghaivg%;ﬁ%%ﬂg? OOE%F@C\)’% 15 gpﬁﬂtp%'g, centrifuged, and then
r esus pendeddidices aGaithershirg,aviD). (Bacesinhibitomof spegifienringieg by te8t 196 ascor bi ¢

aci d. “and 100 M parayl i ne. at, 20, AH, & 1) ohapdife Bhtiateis @sm Assay

10 combound necessary to inhibit one-half of the total spegcific binding for each
compound. '
The following compounds from the Examples above demonsirated a
Ki value for 5HTa, binding in the range of 0.2 nM to 238 nM:
Example Nos. 1-B, 1-D, 1-E, 1-F, 1-G, 1-H, 1, 1-J, 1-K, 1L, 1-M, 1-
15 0,1-P,1-Q, 1-R, 1-8, 1-T, 1-U, 1-V, 1-W, 1-X, 1-Y, 1-Z, 1-AA, 1-BB, 1-DD,
1-EE, 1-FF, 1-GG, 1-HH, 1-ll, 1-JJ, 1-KK, 1-LL, 1-MM, 1-CC, 1-00, 1-PP, 1
QQ, 1-RR, 1-88, 1-TT, 1-UU, 1-WV, 1-WW, 1-XX, 1-YY, 1-ZZ, 1-AB, 1-AC,
1-AD, 1-AE, 1-AJ, 1-AK, 1-AL, 2-A, 2-C, 2-D, 2-E, 2-F, 2-G, 2-H, 24, 2-L, 3-
A, 3-C, 3-D, 4-A, 4-B, 4-D and 5-A. Example Nos. 1-NN, 5-B and 5-C
20 demonstrated Ki \)aiues greater than 500 nM and the remaining compounds

were not determined.

, 5HT.4 Binding Procedure
: Affinity of compounds at the serotonin 5HTaa binding site is
25 determined by competition binding in NIH 3T3 mouse cells transfected with
 the rat 5HT2a receptor using 125-DOL. The method was adapted from
Leonhardt et al., Molecular Pharmacology, 42, 328-335 (1992). Frozen cell
~ paste is homgenized in 50 mM tris-HC! buffer pH 7.4 coniaining 2 mM MgClz
using a Polytron and centrifuged at 45000xg for ten minutes. The resulting
30 pellet is resuspended in fresh ice-cold 50 m tris-HCl buffer pH 7.4
containing 2 mM MgCl» using a Polytron™ and centrifuged again at 46000xg



S5HT (1 n Mfinal conc.), and 25 | of vehicle (assay buffer), blank (10 M 16
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(10X final volunme). 200 | of tissue honobgenate is added to each tube,
vortexed, and incubated for 30 mnutes at 37C. Sanples are then rapidly

filtered de cuumw th a Skatron'-11 cell harveste val |l abl e from
Mol ecul ara@e Io&og% Cor poration, Sunnyvale, 5 CA) using %é'/%@q%#gl]ers
presoaked in 0.5% pol yet hyl eneim ne (®El), and washed with 2X 5 nL cold 50
mM Tris-HCI. Filter mats are renoved and counted in a Wallac Betapl ate
counter (available from PerkinEl ner Life Sciences, Gaithersburg, MD).

Percent inhibition of specific binding by test conpounds is used to
cal cul at e t for té6i mimese XThedinal pellet saesependad iorb0onM tﬂs{HGiiiutfemhbund

t h bi t th t t al f di h
oo onat TR dtanhe BRI la boshPhRn R R T WIS A Sa i 2ol e &
Ki val ue fobia?é‘%ﬁalﬁ'zﬁgmg d.?‘nM@SF@@J%?G%M@ing} d%?oa&ﬁﬁs Mot Exanpl e Nos.
1-B, 1-D, 1°E i-F 1°& 1-H 1-10 19710k a-L 15 0, 1-P, 1-Q
1-R, 1-S, 1vahiclé{agsagbuffer)-Denki(g, uMeil%’anSBriﬂ) otimcompam‘ld ([IOMnaI 1- EE, 1-FF,
1-GG, 1-HH, 1-11, 1-3J, 1-KK . 1-RR
1-SS. 1-5T, valune)- 200 ofifsmhqn%ena% Ide%dE’f 0}"3@' a"ffﬂ@bat "AD, 1 AE,
1-AJ, 1-AK, fc% 1§kn B@te@‘gt é?‘ﬁl o@@haﬁe ﬁg%lpf s&é@ner?fa'ﬁdly%liere@ﬂhdeﬁ A 3-G

3-D, 4-A 4 B and 5 O denonstrated
Ki val ues gvmmwitﬂnarmeﬁﬂarvesﬂeatﬁkatrba“ﬁ)amgtﬁfﬁﬁ fﬁierqmemedmre not

det er m ned. Pr dur Af f. C the serotonin
5HT2A bi ndi H%WP@AG%I"QGE%&H& and ;'%‘8 i 2R 5 BF TRt ﬁ‘&? "N H 3T3 nouse
cel I's transfegt BfloMhbid arb?&né@éd ahlar@éf]a@@@mwrn alel!QcBéﬁabidw The met hod
was adapted from Leonhardt at al., Ml ecul ar Pharmacol og y, 42, 328-335

(1992) . 1Fr ogeuntere/Goncarksalionirespreganrves ®f the %dnhifition sm iCouf fer pH 7. 4
Cont 1119 B it ool bl Sy RRAGE ok S5 GomimBdRO1o v Lo
tris- HCI buf@eforpblcﬁ cdmpound and the Ki value calculated based on the Cheng-
Prusof equation (Ki = IC50/ (14+(L/Kd)), where L is the concentration of the
radioligand used in the binding assay and the Kd_is based on previous
15 saturétion studies with the radioligand.
The following compounds from the Examples above demonstrated a
Ki value for 5HT.q binding in the range of 0.5 nM to 625 nM:
Example Nos. 1-B, 1-D, 1-E, 1-F, 1-G, 1-H, 1, 1-J, 1-K, 1-L, 1-M, 1-
0, 1-P, 1-Q, 1-R, 1-8, 1-T, 1-U, 1-Z, 1-AA, 1-BB, 1-CC, 1-EE, 1-FF, 1-GG, 1-
20  HH, 1-lI, 1-JJ, 1-KK 1-LL, 1-MM, 1-00, 1-PP, 1-QQ, 1-RR, 1-58, 1-TT, 1-
AJ, 1-AK, 1-AL. 2-A, 2-C, 2D, 2-E, 2-F, 2-G, 2-H, 2-I, 2-L, 3-A, 3-D, and 4-D.
Example Nos. 1-NN and 1-UU demonstrated no binding activity and the
remaining compounds were not determined.

—

25 Functional assay
Swiss 3T3 cells expressing -5HTac, -5HT2a, N-BHT2c 0F h-5HT2a
~ receptors are seeded at a density of 12,500 cells / well in 384 well
black/clear collagen-coated plates. Forty eight (48) hrs later the cells are
loaded with the calcium sensitive dye, Fluo 4-AM (4pM dissolved in DMSO
30 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 is



Wéont_ai“r‘iimhg 2mv| I\/gCI 2 usmga 'Pol‘ ytr Vb'r'\TM and centrifuged again at 45000xg

WO 03/000663 75 for ten mnutes: The final pellet is [(6&pdshssdedos n 50 niv
tris-HCl buffer pH 7.4 containing 2 mM MgCl 2 at a concentraion of 5 nglni.
Wlls in a 96 well plate contain 25 L of 0.7 nM 1251-DA (70 pM fi nal
conc.), of vehicle (assay buffer), blank (1 ' serin), or

t est corrpagﬁr?cgﬁ%o 3OX final 5 volunme). 200 | of tissue %g%‘gg}g'?g Is added to
each well and incubated for 15 m nuf®s at 37C on a shaker. Sanples are
then rapidly filtered under vacuumw th a cell harvester (SkatronT"')
using GF/B filters presoaked in 0.5% pol yet hyl eneim ne (PElI), and washed
wth 2X 5 nL cold 50 mMtris- HCl. Filter mats are renoved, dried and

count ed i n rampued by weshiag Biimesivithcad HEPES-buliaredsalina cPBAN¥¥s ponse curves of

the % inhibition. i i L odi e I | by test

corrpo(:mds \Bégbﬂg%(gf@'i%ﬁ\ﬂ%’rfﬁ %5"5‘%@ Ic%gglafgg% @g%&&%{r?%d&%g and the Ki

val ue cal cul at epidies ek fidet fea Ghsrehetit nsfingaslaetreader (RLIPRI3EE0/ (1+(Li Kd)),

where L is the concentration of the radioljga -Sazgl f' n the bindi ng assay
|

| d
and the Kd availaie #amdvolgpdan rMcessCarppatian) iy Vil CFFFCPRE® r adi ol i gand. |
The fol | Owrﬁgadﬁ%ﬂqé’lﬂggﬁe f‘ak&%\f,é}g LR AemisidrdticTest Ki. val ue
I'ng 1n the 0 |
3

for 5l—ﬂ'fa bin range .5 nMto 625 nM Exanple Nos. 1-B, 1-D,
1-E, 1-F, Dofpobntiadditions dremade simultangousiyNp all 384 wells gfter20 1-R 1-S, 1-T,

1-U, 1-Z, 1-AA  1-13B,.. 1- 1-E - FEy 1- - 1-11, 1-33, 1-KK
1-LL,  1- MVSeEoRes of %ﬁg,melr%,dmg._ Eﬁ?,n%ﬁ'!‘:@f"%i%ﬁ?"%? cﬁg/fay?_r%«, 1AL 2.A 2-C
2-D, 2-E, Zpheratedusidg Braphphd Plisin™ JavilaBleBroraGehphPRd Sobwargl e Nos. 1-NN

and 1-UU denonstrated no binding activity and the renmai &i@ng conmpounds were
not det er nilf@egSan Biggene) é%ﬁg%ﬁa%ﬁ'@M@sar%ﬁg"%r@iepése&ﬁ# sing r-5HT2c,
r-5HT23" h- = DHT ) S il isty of 12,500
cells %Omlr$%%§3é1ggﬂ-g%(géﬁ@?%g%ggp?&'ggﬁﬁ@%ﬁ eO %&%’a?t&glss' Forty ei ght
(48) hrs | gotsncidsefuretiorsal Kis} ard gendeatedibymedsarrioginbibiionsdiies teiste dye, Fluo

' the  pr cSERBOUBH THPSBERIA-HT (10 " ik i o Hp8 SN RL BRI T 2 O
i ncubat or . JHRiiHHE Ttehg Praei daualién.Decenber 2005
The functional data for the compounds listed in the Examples above
15 utilizing the 5-HTg. expressed NIH 3T3 cells is summarized below.
Example Nos. 1-A through 1-AL, 2-A through 2-L, 3-A through 3-D, 4-
A through 4-D, and 5-A through 5-C acted as partial agonist having an ECso
value in a range of 0.016 pM fo 7.0 pM for the 5-HTz; expressed cells with
the exception of: (i) Example Nos. 1-PP and 2-F which acted as full
20  antagonists, (if) Example Nos. 2-D, 2-H, 1-NN and 1-QQ which
demonstrated no 5-HT. functional activity at 10 uM and (iii) Example No. 1-
ZZ which were not determined.
The funciional data for the compounds listed in the Examples above
- utflizing the 5-HTs, expressed NiH 3T3 cells is summarized below.
25 Example Nos, 1-A through 1-AL, 2-A through 2-L, 3-A through 3-D, 4-
A through 4-D and 5-A through 5-C acted as partial agonist having an ECso
value in a range of 0.16 uM to 7.6 uM with the exception of: (i) Example
| Nos. 1-8, 1-U, 1-Y, 1-FF, 1-GG, 1-HH, 1-Ii, 1-KK, 1-LL, 1-MM, 1-PP, 1-8S,
1-UU, iVV, 1-WW, 1-XX, 1-YY, 1-AC, 1-Al, 2-E, 2-F, 2-G, 2-H, 2-1, 3-D, 4-A,
30 4-B, 4-C, 4-D, 5-A, 5-B, and 5-C which acted as full antagonists; (ii) Example
Nos. 1-D, 1-F, 1-AG, 1-AK, 1-AI__, 1-NN, and 1-QQ which demonstrated no



WO 03/ 000663 PCT/ I B02/ 02261 76 renoved by washing 3 tines wth a
HEPES- buf f ered saline containing probenicid (2.5 mV) 16 Bebénlser3kas ronTM
cell washer (final volune 301L). Plates are added to a fluorometric inmaging
pl ate reader (FLIPR 384 avail able from Ml ecul ar Devi ces Corporation)

i ndi vi dual I% and fluorescence 5 neasurenents are tak &ﬁéﬁ?@o\é% seconds
over an 8¥OREWAHs period. Test conpound additions ar 1 5 mul t aneousl y
to all 384 wells after 20 seconds of 7basel i ne recording.
Concentration-response curves are generated using G aphpad PrismM

(avail able from GraphPad Software, |Inc., San D ego, CA) and agoni st
efficacies are generated as % of the 10 response to 10 gM 5-HT (consi dered
as 100% . Hahdtiontl aotivif atertt @doarids(iii) Eparnpleci-&2 whidvwad oetal Kis) are

gener at ed b%ﬂrreas cgl ng inhibition of the test conpound response to 5-HT
(10 nM for nd 50 nMfor 5-HT2A) and applying the Cheng Prusoff

equation. The fenghinengh. ARNAhRInstritd FoTRIBAS! ddtisihyedith aitdneheExanpl es
above 15 utilizing the 5-HT2c expressed NIH 3T3 cells is su ri zed bel ow.

Exanpl e Nosg-HIzfortthe degﬁc expessen-calls. nAlayehihe cisdsomer{COgRUAY D, 4- - A

through 4- ving an EC50
value i aDWﬁ’Sg "g?t%ﬁ{i%'gr@q%; ﬁ/lﬂf) @%@8%!)&}'9%? I%gdhg{- ﬂ%@“ﬁfﬁr"ﬁ% sed cells with
t he except iwduldhot démoristrargpiuactidnal activi®s.and 2- F which acted as full 20
antagoni sts, (ii) Exanple Nos. 2-D, 2-H, 1-NN and 1-QQ which denonstrated
no 5-HT2c functional -activity at 10 .Mand (iii) Exanple No. 1- ZZ which
were not determ ned. The furgﬁdrﬁgﬁéo@lt@odmaké]e conpounds listed in the
Exanpl es above wutilizing the 5-HT2c expressed NIH 3 3 cells is sumari zed
bel ow. 25 ExanpMéstassats areradministayed lesheompoynd eithsnigilly- L, 3- A thr ough 3-D,

4- Ath h 4D d 5-At h
o U)o QBRI AL P e SR SRR e PR DoVt g ar
Exggpl i Sg%sEﬂ?j%l\Je dakt cyl*.teY Fobdﬁrﬁakehs@ﬁ‘omtbfédi-bsmg abpmbum;e% Llé Fl g/MCi

I -
2-H, 2-1, ystemthat mltqrsshe uﬂ@e Qtﬂéﬁ'@ql\a"@‘%s oo BIHRUR ch acted as ful
ant agoni st sm Sitorad @f%ﬂ@a@t 18\N96urs Andh adhniRistrdtiof the A6t cdmpbundl- NN, ahd 1- QQ

whi ch dem)ns rat ed

15 ' ' Sexual Dysfunction
EXAMPLE A -Treatment of MED
Compounds of the present invention can be screened for effect of
penile intracavernosatl pressure (ICP) in the conscious male rgt according to
" the methods: described herein.

20 ICP Protocol: Intra cavernosal pressure (ICP) can be measured in
the conscious rat by means of telemetric recording. A catheter is surgically
implanted into the corpus cavemosum. The end of the catheter is linked to a
device, which senses, processes, and transmits information digitally from

. within the animal. A receiver converts the radio-frequency signal from the
25  implant to a digital pulse stream that is readable by a data collection system.
The PC-based system collects telemetred data from the animal.
Surgery;:- Induce and maintain general anaesthesia using 5%
| Isoflurane® in a carrier gas of 0.5 L/min oxygen and 1L/min nitrous oxide to
induce anaesthesia, reducing fo 2% Isoflurane for maintenance anaesthesia.

30 Administer 5mg/kg sub cutaneously (s.c.) Cafprofen (Rimadyl® Large Animal

Injection, 50 mg/m, Pfizer Animal Health) at induction of anaesthesia, at end
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and (iii) Exanple 1 -ZZ which was not determ ned. Exagpleged¥per 200N -
denonstrated no functional activity with either the 5-HT2a or the 5-HT,,,,
expressed cells. Although the cis-isonmer (Conmpound 5 1-NN) is not active,
it does n@hRspessarily suggest that the trans-isoner ymgypghpa demonstrate
functional activities. Spontaneous Food | ntake Wstar rats are adm ni stered
test conpound either orally io or subB®ut aneousl y in a 30%f-cycl odextrin
vehicle 30 mnutes prior to the onset of the dark cycle. Food intake is
noni tored using a conputerized systemthat nonitors the intake of
I ndi vi dual anjmals. Food  intake is nﬁn itored for ours after .

adnmi ni st r at9f6RY Of SyraRy @B PN BRI 55t§€¥ 88?"%&%% h%m"lﬂfﬂisg‘ LE A

- Tr eat ment Q{d(ﬁ@n@gﬁmounds of the present i nvention can be screened for

ef fect of pen e |ntracavernosal pressure (ILCP) in the conscious nale rat
according to ; €3 B8 Pioke:- %aV@m%WBBBP Intra

caver nosal ; ‘ rat by neans
surgi cal ly \Fea‘?%ﬁé*ﬁq%"@w% é‘*@%h%’% '&a@f?%"{h@%ééd‘?'g‘@ﬁr‘”@ﬂé‘ﬁ% ' mplanted i nto
\me ﬁOVBUS vonval swsum. Jlban an@ldlemfed‘nme:mdved aread. sPilacelﬂ@datid a device,
i C senses rocesses, tra.n mts .i.nf n rom wthin
t he ani mal . g é'@@—fml%ﬁnclf-o pedmid @eﬂ'%&ﬁ‘%" ?r?rg'éh 63?9@5’%‘%‘% E%/tp %m the 25
I mpl ant toH@ergé ,ﬁ,l‘ &u(ﬁﬁyﬁrwﬁ@xmyylg%m .epsteive and gxpogdsha col | ection
ol le

system ased syst'em c cts felenetred data frog}% ‘(he ani mal .
Surgery: - lintuoal Sﬁh@iumfﬁh%tpﬁl@@ﬂéi(@ln“@ﬁa%%ﬂ?é%PﬁVQ@P%“S AP &of | ur ane(r)

anacst nesi dOPERUBPHSITY. Syl ET A B P e dl o  e  a. "30
Admi ni s{ger @vu{/kemmmmmomswan fia.the. ):am mcmiamwmlRamuﬁgble r)- Large Ani mal
|njection. o0 Mol o king arahot (S damade &ty i drhefpiggpest hesi a, - at
end 16 DecdFaséf apggannula, g V
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, 8Bmm catheter, with modified
15 3 mm tip (Data Sciences International Inc.). Secure the implant body to the
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. Carefuily isolate approximately
10mm of the internal structure of the penis from the surrounding tissue.
20 Carefully reflect the corpus spongiosum to one side t0 give access to the
corpus cavernosum. Access the corpns cavernosum using a modified over-
the-needle catheter to puncture the tunica. Introduce the catheter tip via the

preplaced catheter and advance until fully inserted. Carefully remove the
~ access catheter and apply a suitable tissue adhesive to the insertion site.
25 Observe for leakage. Close the subcutaneous fat layer in the caudal incision
before closing with an appropriate absorbable stiture. Instil approximately 5
mi of warm saline through the abdominal incision and complete closure of
" the mid-line incision. Close the skin incision with an appropriate absorbable
suture. '
30 Postoperative care:- Measure food and water intake and monitor
bodyweight daily for at least 7 days post surgery, then 2-3 times weekly.



WD 03/ 000663 PCT/IBOZ/ 02261 78 of day of surgery and on the norning of
first day post-surgery to mnimse pain and di sconf ofé Detdrithed2083 1 on of
corpus cavernosal probe:- Shave the skin of the ventral abdonmen and extend
to include the area around the penis and 5 ventral scrotum C ean and

di si nf ect. haved area. Place the rat in dorsal rec Make a

m d-1ine Wh@?’gq%g fromthe external base of the peni Sﬁﬂ%ﬂzﬁéﬁ% caudal |l y
for approximately 2 cm Locate and expose the internal structure of the
penis and identify the corpus cavernosum Make a md-1line |aparotony,

approximately 4 cmin length to access the abdominal io cavity. Pierce the
abdom nal wall via the caudal incision with a suitable trocar and cannul a,

t aki ng car g, Eféd@@\';?ﬁfeﬁw NS4 in @irddiSvatel RES daydpodtnpl ant body in
t he abdom ﬁgp,%caew ty h themcat heichr ori gir?t at ed caugaF and pass the

cat het er tlwrgewodgmaelmtslm@y \eadi trapister iheeversedighié dark Q@ﬂﬁ@ﬂ%5 | npl ant used-

IScszl rerﬁggls I n‘l}@'rsrpg’té} %H{Q?Wr iﬂgﬁ%@%ﬁﬁ%wg?eé%dégﬂan{a% 1%301.@[%]2' pagggﬁr?nal

val | usi ng gaficaksor fnddsao euntiies ang prat surgblyy Starmesingas abdoni nal
incision. Reflect the_tip of the é)enls cranially and retract the caudal

i nci si orf t &W’W?@Y?ﬁ@ﬁﬂpﬁﬁw 'Yield. Carefully isolate approximtely
10mm of the int eégaahm%hfawm@au@f BARIARHEHEAT o sithiTevIse ng L1 ssue. 20

Carefully refle S spongi osurn to one side to give access to the
cor pus cavdight/dankconditions @méam‘rwgnmamep}a@@uah!mbpﬁ@ CGRIRGAI fi ed over-

th dl t het 5 t t i
the " or opt desavarras PRy SRS lGaHE G PRl Sl mAmRalae 1T T B e
the accessarﬁﬂbwéwac%nﬁhaﬂémﬂoy @maaéw@nélhsauazmmametm hée insertion
site. 25 observe for |eak aqléqkﬁ ose the sub?ut aneous f %%%'I% in the

caudal incifopdand metesrasl i dageline rzading & Bﬁyﬁlcﬂ’%’"&%d}r sut ure.
| nsti | appr@ébf@lﬁbéroﬁpéf{zlx%fm o0 TG tﬁ@ﬂ%gfh bieppPdRR®ah | ncision

and conpl et I|ne I nci ston. Cl ose e skin incision
with an appEesl spreadstisstr bijgst the mbwilh sompourRbsubspianeousle opviadhe Measur e

ng? 23392%;156 gh@eﬁg ggtg%i]elr &'@%gﬁ@gb %eVJ%qmsh ﬂﬁ’bhéh hRh sithid &Rk 7 days
after dosing and seal with a saline / glucose lock solution. The interval |
15 betweén administration of compound and ICP measurement will vary with
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
20 s.c. was used as a positive control as it has pro-erectile properties. Record
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 commengcing at
60 minutes post injection and 120 minutes post injection respectively.
" Record ICP for 15 minutes. A signal from the receiver pad feeds through to
95 the Data Exchange Matrix® and hence to the software (Dataquest ART®
acquisition system, Data Sciences International Inc.). Transfer the data via
~ a floppy disk to an Excel spreadsheet for analysis.
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Ani mal Health) in drinking water for 3 days post sur gepDécehbetd005 at s
singly, and transfer to reverse light! dark conditions 5 days post
surgery. Named Veterinary Surgeon (or Deputy) to issue a certificate of

fitness tQoG9mksaue 2 days post surgery. Start using riggmp®eexwperimentally
7 days post surgery. Experinmental Procedure:- Performexperinent in room

with reverse light/dark conditions. 3n day of experinment, place rat in
hone cage on receiver pad (PhysioTel(r) Mdel RPC-1, Data Sciences
International Inc.) and |leave to acclimatise for approxi mtely one hour.

Ensure that the rat has 10 food and water ad Lib.. Tak | jne reading of
intra caverWPEE&'SG?@POG’F@SP’P"Fﬁrﬁ"‘g’gﬂsﬁkf"ﬁ’ﬂpmﬂﬂ"g "W?’hgﬁgg‘.foﬁ'r ansfer the
data via a floppy disk to an Eﬁﬁgﬁnéﬂbpmeet. Inject the rat with
compound subcut aneously or via the jugular vein catheter (JVC). If using

the JVC, flush tiemightswifconearaitant edmsigistration af 2 eempewndhdf ed seal with a

saline / glucose.l ol ution,. The, i 1 .adm ni stration of
conpound anare??ﬁi"?%éﬁ?ﬁ%q{bﬁwqoﬁ V@gré;ﬁ%é%@h'%%er%@g}r‘r%%rﬁ to be tested. An
i nt er val 5 of infBcdv@ritsal pressurs (ICP) imaeataasthetised rabbitorodsl obierectitine t est
conpounds were dissolved in 50% 3-Cé?| Qdextrin.in saline. They were

admi ni st er eRMHRe meayyed gecaydingdedhadglioningareerobusi y  (s.c.). Aponor phi ne
hydrochl ori de hem hydrate (Si efmeARBProddcdf0 P9/ kg 20 s.c. was used as a
@;—t_l—r ectil e pl

positive control as it has pro-el properties. Record ICP over a 15
m nute period, dMale NewyZerlabrabbitat~@Skghate nrajreedicalad WitBa from 30 to 35

T nut es. postonaienimeditombinelPhot el LSRRI BT AL, “Recor o
| CP for 14 %@%ﬁv}%@@g@%ﬁW@%&%iléﬁﬁﬁhtﬁﬁin@@sﬂ% cPAApké Bineugh to the

Dat a ExChange nd hencCe to the software taquest ART(r)
acqui si t i onfasy stasky Thetrablfisiaze rashdotangiserhusiog alPariex™) unciffedhsf er t he dat a

via 8t oPRy sk B B o AP HE AR Shnh e S ettlator h Docember 2005
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

15 cmH0. Anaesthesia was then switched to Isoflurane® and ventitation
continued with O at 2 litres/min. The right marginal ear vein was cannulated
using a 23G or 24G catheter, and Lactated Ringer solution perfused at
0.5mlmin. The rabbit was maintained at 3% Isoflurane during invasive
surgety, dropping to 2% for maintenarice anaesthesia. The left jugular vein

20 was exposed, isolated and then cannulated with a PVC catheter (17 gauge /
17G) for the infusion of drugs and the test compounds. '

The left groin area of the rabbit was shaved and a vertical incision
was made approximately 5cm in length along the thigh. The femoral vein
- and artery were exposed, isolated and then cannulated with a PVC catheter

25 (17G) for the infusion of drugs and compounds. Cannulation was repeated
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 catheier. Systolic and diastolic

30 pressures were measured, and the mean arterial pressure calculated using

the formula (diastolic x2 + systolic) +3. Heart rate was measured via the



80 EXAVPLE B - Conpounds of Forrmula (1) in conbination with PDESH for
treatment of MED The effects of concom tant adm ni str g Deferifer2060Mpound of
the present invention in conbination with a PDES inhibitor on the penile 5
i ntracavernosal pressure (1 CP) in an anaesthetised rabbit nodel of erection
can be measured according to the follow ng protocol. eri mental Protocol
Mal e New WEOBAMES3 abbits (N2.5kg) are pre-nedicat ed w?&"& 2R%Hbi nati on of
Medet omi di ne (Domitor(r)) 0.5m kg i mmanuscularly (i.m), and 10 Ketanine
(Vetalar(r)) O 25m kg W whilst maintaining oxygen intake via a face mask.
The rabbits are tracheotom sed using a PortexTM uncuffed endotracheal tube
3 ID (internal dianeter), connected to ventilator and mnaintained at a
ventil ati onpaigé exmetaﬂaﬁwalreandﬂsdaaaracqiﬂaiﬁbesoﬂu’:afe systeneffionemiahat e ti dal

vol ume of 18 2Q mair re of 10 15 cm H20.
Anaest hesi aﬂ?\)é?é"'?%ﬁ%gﬁi“ﬂc(gfrgﬁdP%”P@'SF‘%A@%‘%E??’)C and ventilation continued

with 02 at 2 |1tk ok marﬂaefiné.éu&hwagrﬁwenmb tﬁ@ab&cﬁhﬂamlt@anwl ated using
a 23G or 24G catheter, and Lactated Ringer solution perfused at 0.5m fmn.

The rabbit ineisionavas aboubBeratin Brgthqustaboys thefilingTheizaend muselar ger y,

expoved 3 s bl AR HER A0EP ITRIEA P FinfooasE defld whRHRIapWEL 0 20, "3,
the ranbi 1 ae ehaved gﬁ\gageﬁbed?ha oo mas e, ADaroxi mat el y Scm
in |ength a‘l"%’iﬁ' QrHer ‘Prﬂ‘@ﬁ Wgetg?ﬁ fenotayein a&ﬁm%ﬁmn%'&'haggé ‘@(posedy

| sol ated a% tg‘u%ﬁ: Cﬁié‘%a%%ﬂd\ffeivfb rerrdddicaédiRy 8hd af'éré lbé&kdfafter t he infusion

of drugs a ounds. Cannul'ation was repeated for the fenpral artery,
i nserting tfnetheadlamo@an po the di@'palmdﬁofﬁb%nahttﬂ éinsertae seiglig nenMeiscat het er

Gyt om i OB EarRE: hve JBs vl Bhad, TR fenTholBherndif) 1 M S0
';él;gﬂr\e/lda gggs?%hpplieﬂ anatbing thebks &yﬂieosiutmemfaﬁtdummylthe néfvepiiressur es were

T o, g i Epecer, diblefon ] oAb b b esd B L e
2005 WO 03/{1968~&mosal pressure and cavernosal blood flow, and innervation of the
pelvic region. The pelvic nerve was freed away from surrounding tissue and
15 aHarvard bipoiar stimulating electrode was placed around the nerve. The
nerve was slightly lifted o give some tension, then the elecirode was
secured in position. Approximately 1m! of light paraffin oil was placed
around the nerve and electrode. This acts as a protective lubricant to the
nerve and prevents blood contamination of the electrode. The electrode was
20 connected to a Grass $88 Stimulator. The pelvic nerve was stimulated
using the following parameters:- 5V, pulse width 0.5ms, duration of stimulus
20 seconds with a frequency of 16Hz. Reproducible responses were
obtained when the nerve was stimulated every 15-20 minutes. Several
. stimulations using the above parameters were performed to establish a
25 mean control response. The compound(s) to be tested were infused, via the
jugular vein, using a Harvard 22 infusion pump allowing & 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
30 the left corpus cavemnosal space and the needle removed, leaving a flexible
catheter. This catheter was linked via a pressuré transducer (Ohmeda 5299-



PCT/ 1 B02/ 02261 81 pul se oxyneter and Po-ne-nmah data acquisition software
system (Ponenah Physiology Platform Gould Instrunmenys Beshiba: 2008) . A
ventral mdline incision was made into the abdom nal cavity. The incision
was about 5cmin length just above the pubis. The fat and nuscle 5 was

bluntly diyg% ?‘tfo@ﬁg away to reveal the hypogastric nervec@iizdsyns down the
body cavity. It was essential to keegyecl ose to the side curve of the pubis

wal | in order to avoid damagi ng the moral vein and artery which |ie above
the pubis. The sciatic and pelvic nerves |ie deeper and were |ocated after
further dissection on the dorsal side of the rabbit. Once the sciatic nerve

Is 10 identified, the &B‘LVI Cc nerve was easi | Ioc g)g The term pelvic
nerve is 08pted (podshsys toa'ﬁ‘é@fgr@“%ﬂ@oéﬂ R O #0 t o i dentify

Lhe. nerves ijhoadothbialiileut il bstabRNBY She chires |v@£3 isese@fn plage ner ve causes

an increas ntracaver nos pressure and cavernosal bl ood flow, and
I nner vat i omsing \iéibonda@lbsme:adf@gwerﬂl\/l)[hlée@éraiﬁ @Iaﬁé!ﬂ&ﬂéuwﬁé"ﬁﬁh@ed away from

surroundin i ssue a Har ?Jé Wg{s BirRpidrrde was
pl aced ar OL?PH e TR r\?é‘ 'ﬂi'ée’ érc(?g %@ 'ﬁ % St gi ve some
Itensi ong sk[@@r@|ﬁfdrﬁp%umﬁstrm®dtem Ipopl tion. Appr oximately 1 nl of
I ght par affl n oi | aced around the rF] Ee and "'%Z?ecé‘{)‘?? This acts as

a protective | ubﬁra@éYﬁmP%ﬁ'Plﬁ’@d flwpwas rererdsA SRR, as 1) m nation of
the el ectr gy mb9oRhERAMG PAT-fRANGRRDEE Al idPsAWaRREFONGABNSL | mul ator

The pel vi c nerve was using the followng p ararreters - 5V, pulse
wi dt h 0. SmPhysiotogyiRlatfarfn, Souidihsimmey Safgtmmﬁj@cmor indieqty SoeRoYidr 16Hz.

Repr oduci bl ¢ re S wer, ated every
1520 m nut gEa %Q%éﬁ?%rﬁfa% Cempg? ?@h@g%gy\%etﬂ? Slgﬁﬁg\gﬁgjara ﬁ"lgrg}éﬁ wer e

per for ngd t(@_1g§tnqphlhﬁ|lmogﬁg§,g)ean control response. The conpound(s) to be
tested were infused, via the jugular vein ' '

d f
punp al | owi ng aAlgata W@d@@oneﬂﬁlﬁﬁ‘ﬁ%‘ﬂésﬁ Fh{ﬁtﬁ?éaé&egegﬁéhéﬂ g%ﬁk: 2 ;ﬁhon
connect i Ve(glérﬁﬁé&ﬁt@ﬁ&wb@ 5}8 idé‘ﬁﬂfléd ﬁﬂlﬁésﬁﬁﬁﬂt’@ﬂteﬁs{s axeqsst the penis. A

catheter s ect on- I nSon 20 Gauge 1.1 x 48m) was inserted
t hrough t heohripounds aeks dlasoivﬁcbniﬁ()% freytlefextdn npiaing alkeyw¥@e space and t he

geg(rjlegs{uerema\éﬁgmi§§§é‘(¥%n¥ a fl ggﬁ}l@&kg %‘%ﬁ %(&chat heter was |inked via

15 Using the protocol described hereinbefore beneftcaal effects on ICP
can be demonstrated for the concomitant administration of a compound of
the present invention (5 -10 mg/kg s.c.) and a selective inhibitor of PDE5 (3-
ethyl-5-{5—[4—ethylpiperzino)sulphonyl-2—propoxyphenyl}-2—(2-pyridylmethyl)-
6,7-dihydro-2H-pyrazolo[4,3-d]pyrimidin-7-one (as described in

20 WO098/491066) (1mg/kg i.v.(intravenously)). These studies suggest that
there are a number of clinical benefits of concomitant administration ofa
PDES inhibitor and a compound of formula (f). Such benefits include
increased efficacy and opporiunities to treat MED subgroups that do not

. respond to other MED mono-therapies.

EXAMPLE C ~ Treatment of FSAD
Serotonin 5HT2C receptor agonists potentiate pelvic nerve~st:mulated
increases in female genital blood flow in the anaesthetised rabbit model of
sexual arousal.
30 The normal sexual arousal response consists of a number of
physioldgical responses that are observed during sexual excitement. These



WO 03/ 000663 PCT/ | B02/ 02261 82 04) to a CGould systemto record

I ntracavernosal pressure (I1CP). Once an i ntracaver n03§DeR&RBSINOS Was
established, the catheter was sealed in place using Vetbond (tissue
adhesive, 3M. Heart rate was neasured via the pulse oxyneter and

Po- ne-mah_data acqui sition software system (Ponemah 5 Physiol ogy Platform
Goul d | nsTHAREMEO3Syst ens I nc). Intracavernosal bl ood chamzﬁ?ecorded
either as nunbers directly fromthegfl owmreter using Po-ne-mah data
acquisition software (Ponenmah Physiology Platform Gould Instrunent
Systens Inc), or indirectly fromGould chart recorder trace. Calibration
was set at the beginning of the experinment 10 (0-125 nvm n/100g tissue).

Al data ar@angeosidthavadgiRiabisl hdlitorallehgogeheat result 6bmt he nean) .
Signi ficant changes were ‘i dentified using fqtq%cﬁi?gt S t-testss. The test

conpounds ViBeeasRssis @evidl biepdSleys. dEngpegesert incieaspAdadffley wer e

adm ni st er . andURMibe iorlJsi ng t he
pr ot ocol dg‘g%@%%*gﬁqﬁﬁ%ﬁ%@?or e léﬁé@%ﬁ%ﬁ@éﬁ?@%ﬁ%ﬂ%@# be
denonst r at egf viaginat steoath nuscle) and inskasas int vaginaband tlitarag sefsdyld of  t he

Gt hy - 515 [ 4- et RyFR st Ropeal sty AR BRGIK IR SohBL G et ny ) -
6, 7- di hydr OgigdtieyArRERh® Ul 13205 et sirn ard psin{endpaesst (AHRT in 20
W98/ 491066) (1 mg/ kg 1.Vv.(intravenousl Xb% These studies sgﬁ%gest t hat

there are awomemelheprivanrtansequsnceof £§ is gashwsadDpaital CHAPFORMEDNt ation of a
nor eased &rAvsTg i BROLM: fran @ HoRohisinalRICARAEL At 0E! 00 o
respond to médmraiVEGenitineendmtionnSesondaly EosbRudnoes incldearedusad of FSAD
ner casts | SPRHERES G SuOPisaeo o STEHE Bl G YEHr aobi ¢ model o
ooy 1o B8 e Toneanenk el taromea oy o 2 Turoer
Thesg 4 in greduced vagi?aal, labial and clitoral engorgement (Bermargu, Ju, Golgstein, o '
Werbin, T. et al. (1999a). Double blinq placebo controlied study with
crossover to assess effect of sildenafil on physiological parameters of the
15 female sexual response. J. Urol., 161, 805; Goldstein, I. & Berman, J.R.
(1998). Vasculbgenic female sexual dysfunction: vaginal engorgement and
clitoral erectile insufficiency syndromes. Int. J. Impot. Res., 10, S84-890;
Park, K., Goldstein, L., Andry, C., et al. (1997). Vasculogenic female sexual
dysfunction: The hemodynamic basis for vaginal engorgement insufficiency
20 and clitoral erectile insufficiency. Int. J. Impotence Res., 9, 27-37, Werbin, T.,
Salimpour, P., Berman, L., et al. (1999). Effect of sexual stimulation and age
on genital blood flow in women with sexual stimulation. J. Urol., 161, 688).
As explained herein, the present invention provides a means for
- restoring or potentiating the normal sexual arousal response in women
25  suffering from FSAD, by enhancing genital blood flow.
Method _
Female New Zealand rabbits (~2.5kg) were pre-medicated with a
| combination of Medetomidine {Domitor®) 0.5mlkg intramuscularly (i.m.},
and Ketamine (Vetalar®) 0.25ml/kg i.m. whilst maintaining oxygen intake via
30 aface mask. The rabbits were tracheotomised using a Portex™ uncuffed
endotracheal tube 3 ID {internal diameter), connected to ventilator and



16 Decenber 2005 WD 03/ 000663 PCT/| B02/ 02261 83 changes such as vagi nal ,

| abial and clitoral engorgement result from increasesgDecerfildpi200s bl ood
flow. Engorgenent |eads to increased vaginal [lubrication via plasm
transudati on, increased vagi nal conpliance (relaxation of vaginal snooth

muscl e) awbd @%@,ases in vaginal and clitoral sensitiVpdymohogmal e sexual
arousal disor (FSAD) is a highly preval ent sexual disorder affecting up

to 40% of pre-, peri- and post manopagﬁsal (HRT) wonen. The primry
consequence of FSAD is reduced genital engorgenent or swelling which
mani f ests itself as a Iack of vaginal lubrication and a | ack of

pl easur abl e L.t al . Se r e ude reduced 10
sexual desi m %'3?‘?13 rﬁ@atpw%ﬁe&iﬁﬂ%@ %ﬁ%ﬂgﬁgwgﬁﬁs\"?‘%achl eving orgasm
The nost Coﬁﬁﬁr@xmﬁdwﬁoﬁ%wﬁs-ﬂﬁﬂr aadadn@mumadirvdayqnelss‘uk@mf tesulting in
reduced vagi nal, labial and clitoral engorgenent (Berman, J., ol dstein,

., \\rbi ncmﬁa%ﬁna@?tbqsm@ayhewtm@d ISHﬂP@P%@@BGV@BW@M | ed study }Mth
h
CLorsoner LBoRipes i ChaR WinSThPERhAroR Bk PhBOLaRRBa STELer s o the

(1998). yasusihggmazorfﬂmahetexmu Lﬁyﬁtaﬂﬁmgmolumgupem:semgtﬁ genent and
clitoral erectile_ insufficienc Res. 10,

d
S84- S90;  PRWRIIN. | he raphiasmain ){%ng&ﬁ{??g?“@“fa"@@ ‘i{-ﬁ'"@g@‘é’*ﬁj" Vascul ogeni ¢
femal e sexuglygefly Blophiie 2% BhhaligRMaaRbésthaga s for vagi nal engor genent

|nsuff|C|ency toral erectile insufficiency. Int. J. |npotence
Res., 9, 27-37; Therlpit groirTarea cbsia rabbii was Rhavagbantbavertical iegisign . (1999) .

et o1 ek ok 50 St o5 FOnaRL b, SHE gt voen

sexual ai ne erein, the present

inventi g pARYaREY werdBRRSel Dbolaferisdnal thag cannuisiée with at PViQ catheteror mal  sexual
ar ousal resFonse In wonmen 25 sufferin fron{;FSAﬁ) by enhanci ng genital
bl ood fI ow W@)I’f@'dhe irdpiereofNugs-aad ﬁ?ﬂi Ly158i FaNUIBLonES (REFRH, o nedi cat ed

i th f, i larl
‘(N;t ? tfgﬂi‘)rr]ag P%Fﬁfs Pg')tg?ésétﬁgi@ri&éﬁéﬁt})o@\}\géﬁﬂﬂf@eh%réawscu arly

: : | st mai ntai ni ng oxygen
i nt ake Vi a tBiat the catifeleraeachekl. thér mbdotins) aeﬂaw% his arictishradhIBT Wadl using a
PortexTrm un?(lé];iftg g Gould system to record biood pressure. Samples for blood gas
15  analysis were also taken via the arterial catheter. Systolic and diastolic
pressures were measured, and the mean arterial pressure calculated using
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).
20 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 |
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 ariery, which lie above
25  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
30  vaginal and clitoral blood flow, and innervation of the pelvic region. The
pelvic nerve was freed away from surrounding tissue and a Harvard blpolar



endotracheal tube 3 ID (internal dianeter), connected to ventilator and 16

Decenber 2005 WO 03/ 000663 PCT/ 1 B02/ 02261 84 nuai nt ai ngglDatembatr@0s | at i on
rate of 30-40 breaths per mnute, with an approximate tidal volunme of
18-20 m, and a maxi num airway pressure of 10 cm H2O Anaesthesia was then
switched to | soflurane(r) and ventilation continued with 02 at 2 |/ mn.

The ri ght WPy ear vein was cannul ated 5 using a 2XGBPVBAR cat heter,
and Lactated Ringer solution perfusegsat 0.5 m/mn. The rabbit was

mai nt ai ned at 3% | sof l urane(r) during invasive surgery, dropping to 2% for
mai nt enance anaesthesia. The left groin area of the. rabbit was shaved and
a vertical incision was nade approximately 5cmin |l ength along the thigh.

The fenoral sﬁtﬁulamg)elaaebc@rm%rpramra&ommWe S’l’heamemzb was siigidly cannul at ed
with a PVC cat het er 1 TG, for the inf usd on of conpounds.

Cannul at i onff OrQé\f?e"é%’%tB“ﬂB‘F: thenstheaiegtn eaquseﬁpurq ﬁEQP?'F% the catheter to
a depth of AGGEni)SH 8t ighNBhraliiicoiGatd \ibdd £iRaAEER ridivo ahtlori nal aorta.

This arteria athet r was to a Gould systemto record bl ood
pressure. Selspirede.f Bhis btte ad ageaiedtivedubiigasit to themerve ans RIE¥&NS vi a t he

mean ar ter  eipoeootaliaBh EuB afestfoR) e CipnRoqEhia FampREA.TRT ! 5 o1 T

systolic) -@8radds8d StimtlatonThepeicin@te was dtivellated Lising the/ioiewingand Po- ne- nah

data acquisition software system_(Ponemgh s i ol Pl at f or Goul d
I nstr urrgnt W@F@tﬁ%’sq‘ ﬁc\,’) Pm%‘)’/"!ﬂth/@ﬁg‘?saau'fﬁt'ﬁf‘l E s gg%ﬁ %ﬁé into the

abdori nal _ciuhiohey Fifud 1211161z IAEpraaRbloTegdnaod A duikimeg whAve ( he

pubi s. The di ssected away to reveal the
hypogastri ctheeneme whs silmula’ted eslenynt S- thé'lllmiasjf A Hequspcy respRase ed¥ential to

k I h d dd
thet onth ol e PREgRen A eyt cetfy SStipent Pkagrla SR gLo 7, SETEo T

pel vi c ner vgstichirfl fégaSRdY 1606 ¥ hsubanainal efspense, humneﬂlg!rdll-w dsection on the
dorsal side of the rabbit. Once the s BI ati nerv ified, the

t
pel vi ¢ nerv@ﬂk@é"‘é@@ﬁl'@c'?f‘%\é(@%ﬂ‘ad?h@‘ G'\'/"ld RH?? Sn KRSl y appl i ed;
anat ony boogs, Silic, 482 EBhfdivé fikdud Rad AstRbVEMolchBosh esnibof thaf f1 ci ent
Il

detail. Howev ation o e nerve causes an increase in
clitoris, ensuring that the wall was free from small blood vessels. The
15 exiemal vaginal wall was also exposed by removing any connective tissue.
One laser Doppler flow probe was inserted 3cm into the vagina, s0 that half
the probe shaft was still visible. A second probe was pqsitioned so that it lay
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
20  the surface of a blood vessel on the exiernal vaginal wall. Both probes were
clamped in position,
Test Compounds:
8,9-dichloro-2,3,4,4a-tetrahydro-1H-pyrazino(1 2-alquinoxalin-5(6 H)-
- one, which corresponds to Compound 75 of Chaki and Nakazato - Expert
25  Opin. Ther. Patents (2001), 11(11):1677-1692 (see Section 3.9 — 5HTzc 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-dichioro-2,3,4,4a-tetrahydro-1H-pyrazino[1,2-alquinoxalin-6(6 H)-
one was dissolved in 50% B-cyclodexirin in saline. It was administered at a

. 30 dose of 5mg/kg subcutaneously (s.c.)-



30 vaginal and clitoral blood flow, and innervation of the pelvic region.
The pelvic nerve was freed away from surrounding tisgdipeadthed 2t vard

bi pol ar 16 Decenber 2005 WO 03/ 000663 PCT/ | B02/ 02261 85 stinul ating

el ectrode was placed around the nerve. The nerve was slightly lifted to
gi ve sonmeywfRnbRey then the electrode was secured in pQSifghfARe

Appr oxi mat el y I m of light paraffin oil was placed around the nerve and
el ectrode. This acts as a protective8 ubricant to the nerve and prevents 5
bl ood contam nation of the electrode. The el ectrode was connected to a

G ass S88 Stinmulator. The pelvic nerve was stinulated using the foll ow ng
paraneters:- 5V, pulse width 0.5nms, duration of stimulus 10 seconds and a
frequency range of 2 to 16Hz. Re&%[ﬁﬁ%ﬂ% responses were obtai ned when

t he nerve was st esponse curve to
was determ ned \{’% @jclﬁ%{ﬁwloaéﬂﬁﬂg}xgsgﬁcﬁgﬁ@fltrfnerrgrg(‘g'\g?ﬁ%égé determ ne the
opti mum f redpcm:ﬂyﬁromheé%metarmlhgﬁamﬂnah datepondisitiongeitwarey 4Hz. A

expose 1 helrpemanysobes e, Gofhattnidlt SPanBdnch o BIRARY Che' {uni ca

of the gl 'ﬁ&h'@oul&aﬁﬂ ieﬁ&dbhﬁécé healibpdtionwrs det eethbheginsingl df the ood vessel s.

The i s external ([JI nal wall was al so exposed by renoving any connective

ti ssue. Onexpeag®n (ﬁ)lﬁﬁ@f’mﬂﬂ@ﬁﬂﬁ%@é tg ed¢ %T?dﬁsrﬁ‘P%?é the vagi na, so
that hal f i was positioned
so that it tQﬁdé}lﬁ%gforg ove rt‘l ﬁnﬁic?btﬁ:é\r Q?éseﬁg@d%tg@gom tion of

t hese pI’ObeSSIN@.StuderBHBSIﬁSUSted until a signal was obtained. A second probe
was pl aced just above 20 the surfa f a bl ood vessel on the external

vagi nal wall. Both probes were cl in position. Test Conpounds:

8, 9- di chg or 0- 2, 3hd, sheotbwin SHTRAr reedptbagomist K&)9-Uichicad-@B. 48R4l i n- 5( 6H) - one,
whi ch corres ond t 9, Conpound 75 .of L, and Nak - t 25 Opin.
Ther . Paten‘le lﬁg’@'ﬂ%ﬂﬂggﬁé{ %Gai]qu'%’@a‘gh?%@gﬁ %W@gg) G on page
1687. and gq Hhite ?&r%ﬂ@lvkﬁ%@e stﬁﬁuléi@ﬂHPNB%rhféas@é irl vefveal andr ugs of  the
Future (20 26(4):3B3-393 (see sﬁgure

8, 9- di chl orditarabblagdifiow mthamylae@hqtl g@bmtzGSﬁB [fﬁbl? 8a'??819‘i"}1 ol¥ i n- 5(6H)
potentiation was significant 30mins after s.c. dosing and remained elevated

15 for circa 1hr. The 5HT2c agonist had no effect on basal genital blood flow in -
the absence of PNS (see Table 8 below). This reinforces our view that a
5HT2¢ receptor agonist will enhance the arousal response by potentiating
the mechanism(s) that control sexual arousal/genttal blood flow, thereby
treating FSAD, and will not induce arousal in the absence of sexuat

20 stimulation. Since these agents also enhance clitoral blood flow it is likely
that they will be effective in the treatment of orgasmic disorders.

Table 8 below illustrates that 8,9-dichloro-2,3,4,4a-tetrahydro-1 -
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

25  administration in the anaesthetised rabbit model of sexual arousal.



one was dissolved in 50%[i-cyclodextrin in saline. It was adm ni stered at
a 30 dose of.5ng/ kg subcutaneously (s.c.). 16 Decenbes [2e&hbet@008/ 000663
PCT/ | B02/ 02261 86 Data recordal Vaginal and clitoral blood flow was

recor ded either as nunbers directly fromthe Fl owmeter usi ng Po- ne- mah
data acqui }on software (Ponemah Physiol ogy Pl atfor r’% QLC) | nst runent
Syst ens | N 0309)0166 ndirectly 5 from Gould chart recor def VBRI i prati on
was set at the beginning of the expewinent (0-125m /m n/100g tissue). All
data are reported as. nmean standard error of the nean (s.e.m).

Signi ficant changes were identified wusing Student's t-tests. Results 10
The serotonin 5HT2C receptor agoni st (8,9-dichloro-2, 3,4, 4a

t et rahydro- 1H pyrazi ne[ 1, 2- a] qui noxal i n-5(6H) -one; 5ng/kg s.c.) acts as a
potent enhancer of pelvic-nerve stiypg daed (PNS) increases in vaginal and
clitoral blood flowin the anaesthet_se rabbit (see Table 8 below), The
potenti ati §mmm’tesmgm0hlotan Upsiirulatedf t ef Pelvignenesi ng pempasngi ned |el evat ed

15 for ci r ¢&ompound BEhdictindr2 ¢ vagjoaiblopd Hievy sinulgtecect on plideedgeni tal| bl ood
flowin thé3iredeisahydo-1PNS|(see Tabl e 8| Beleasgein Thi s EQ‘?H'@M& ur view
that a 5HIByazieafb®t or agonilst will enhahvaginahidoegd aysa V%@@'“B‘y
pot ent i at i pglauintralimB@ikatsn(s) that contfol sexual aroliBgPdiP®nital |bl ood
treating FSAD(LesgcPempler npilapsideprlear ousal in the absence of
sexual 20 $ upitE) o agent Luniisk 0 enhancelclitoral bldod fl ow
it is |ikely thEfedosmy will et | -1 t rent—of—or-gasini ¢

be ¥BHSctivh in 1P eq
8, 9-di chl of —3 3 ye.‘{o :lg H—py+azi nogz's—z-a] €t ﬁﬁragz =5(gH) - one
(5mg/ kg s. e)—potefttat ':Ivic1 -ve sﬁ—nﬁl—é—geﬁ-ﬁ—nc*eawital
bl ood fl ow—eﬁca—;%’raft

flow, ther ﬂby

i
b

p
er—yubcut gyeous PS admpgy Strat{om T rhe
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87 TABLE 8 Time after injection ofUnstinul atedPel vic nerveConpound-
Conmpound 8, 9-di chl oro-vagi nal bl ood fl owsti nul at edi ndyggkcember 2005
2,3,4,4a-tetrahydro-1 Hincreases inpotentiation of pyrazino[1, 2-vagi nal
bl ood fl owstimul ated vagi nal aj qui ngxal i n-5(61--onebl ood fl ow (Laser .
Doppl er (Laser Doppl er m nunits)uni t§§ Pre dosel48+1. 6241+1-10- 1518529221
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A conpound of Fornula (IA) X-'Yz Rib Rld (lIA) wherein X and Y are CR and

Zis N or Xis Nand Y and Z yare CR, wher_e R1for each occurrence is

b,RRid wnd Rte is independently

hydrogen; Wis oxy;_at |eask om\ezof 124
ro, am no, cyano,
together forma five- or

sel ected fromthe RBroup co Si ng o
-C(ONH2, and (Cl-C4) /Eq@/
si x-menbered, aromat|c or parN al | sF?‘ i.ed fused ring, or Rla
takentogether V\Ath&R?%)l’ R2bformsaf|v x-menbered, fully
saturated fused arg 535 hydr ogen; Ray and R%b are each |ndependently
hydr ogen, (Cl-C4)al kyl, tially or

(IA)

a,

- wherein

XandYare CRand Zis N, or Xis Nand Y and Z are CR, where R for
each occurrence is hydrogén;

Wis oxy;

at least one of R, R'™®, R' and R'® is independently selected from the
group consisting of halogen, nitro, amino, cyano, -C(O)NH,, and (C4-C4alkyl, 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 R2* or R? forms a five- or
six-membe'red, fully saturated fused ring;
'¢is hydrogen; _

R* and R” are each independently hydrogen, (C-Ca)alkyl, partially. or

fully saturated (C3-Ce)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, (C1-Ca)alkyl, or (C1-Ca)alky!
substituted with hydroxy, fluoro, or (C+-Cy)atkoxy;

R*is hydrogen, hydroxy, (C1-Cs)alkyl, (C1-C,)alkyl substituted with
hydroxy or cyano, (C1+-Ca)alkylcarbonyl, (C1-Cy)alkoxy, (C4-Cy)alkoxy-carbonyi, 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 nltrogen oxide,

said prodrug, or said salt.



fully saturated (C3-C6)cycloal kyl, or one of which taken together with Rla
forms a five- or six-nenbered, fully saturated fusedisDegembdr2004, or 2,
R3a and R 3b are each independently hydrogen, (Cl-C4yalkyl, or (Cl:C4)al kyl
substituted with hydroxy, fluoro, or éCl- C4) al koxy; R4 is hydrogen,
hydroxy, (Cl-C4)alkyl, (Cl-C4)alkyl s@Bstituted with hydroxy or cyano,
(Cl1- &4) al kgl car bororhpoyridlefHEymhiMaxis) ( Cl- C4) al koxy-car bonyl, or , _
(C3-C4)al kenyl ;- a nitrogen oxide thereof, a prod rug of said conmpound or
said nitrogen oxide;, a pharnmgeutical]y l%gcetaabl e salt of said conpound,

said nitrogen oxide, 3, or said p%qd_ruB, ora sgl vatggioor hydrate of said

conpound, said nitr n oxi dé, ai(zf d pnodrug, lor said salt. 16 Decenber
2005 89 2. A compoun IEI Za\Y F 1d (1A) wherein X and Y
X

are CRand Zis N, .o i$ N and Y and F{wvhenZis N, then X is
CH and Y is CR or_XN and Y is CH, or Xis N then Yis CHand Z -
is CRor Yis CRRBnd Zz7s . where R foR beLurrence i s hal ogen,

(G -cA)al kyl, amno, or (C1LCZ4)alkylamno; Wi sRoxy; at | east one of R a,
Rib, Rid, and Rie is independentl y!'is‘{ﬁ ected fromthe group consisting of
hal ogen, nitro, am no, cyano, -C(CS) 2, (Cl-C4)al kyl, halo- substituted
(G - CAhetdizl , (Cl-C4) al koxy, and hal o-substituted(C -C4)al koxy, or R a

and R b taken foget for five- or six-nmenbered, aromatic or partially
or fully geﬁ '\ét%ﬁlg‘feé%ginﬁsﬂ&,m isNANLK @i gea BB Ofi t h Rea or R2b forns

Reh iea FoRPERZ EXRRLRL I e SR SiveRbL g il - YToPeN.
fully sat uwhead {(sd3-tBenhcy s CHland Z inCRooeYaé Okhand ZtighG, t oget her with Rl a
for rrfswﬁere R for each occurrence is halogen, (C4-C,)alkyl, amino, or
(C1Cy)alkylamino;
W is oxy:
atleast one of R R™ R™ and R is independently selected from the
group consisting of halogen, nitro, amino, cyano, ~C(O)NH2, (C+-Calalkyl, halo-
substituted(C+-Cgq)alkyl, (C4-C,) alkoxy, and halo-substituted(C1—C4)alko:xy, orR™
and R taken together form a five- or six—mémbered, aromatic or partially or fully
. saturated fused ring, or R'® taken together with R* or R forms a five- o six-
membered, fully saturated fused ring; |
R is hydrogen;
R** and R® are each independently hydrogen, (C1-C4)alkyl, part.ially or
fully saturated (C3-Cs)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, (C1-Ca)alkyl, or (C1-Cs)alkyl
- substituted with hydroxy, fluoro, or (C;-C4)alkoxy; _
' R*is hyd rogén, hydroxy, (C1-Cyalkyl, (C1-Cy)alkyl substituted with
| hydroxy or cyano, (C-Cy)alkylcarbonyl, (C1-Cg)alkoxy, (C1-Cs)alkoxy-carbonyl, or
 (Ca-Caalkenyl: | -



~are each independent

five- or six-nmenbered, fully saturated fused ring; nis 0, 1, or 2; R3a and
R3b are each independently hydrogen, (Cl-C4)al kyl, or 16 Bec&hda!Zons
substituted with hydroxy, fluoro, or (C -C4)al koxy; . R4 is hydrogen,

hydr oxy, (Cl-C4)alkyl, (G -C4)al kyl substituted with hydroxy or cyano,

(G -4)al kyl carbonyl, (C -C4)al koxy,9¢ Ci - C4) al koxy-car bonyl, or

(C3- 4) al keniyogeh okl peesdcn prO@ugF said BbipeUAl o safibnitddgenof , a prodrug
of sai d conmpound or said nitrogen oxide; a pharnmaceutically acceptable salt
of .5 GpRImpcesticalivae e Srited saidhgorppUnghrssid mifrogan exidel vat e or

hydr i g C ‘Sal i i i,d.: ...0r said salt.
37 S ekl SHoF s ete S e $ S B e SO GBS B S o "R and 2
i S Nsaid podragNresald ¥atnd Z are CR, where R for each occurrence is
hydr ogen, hal ogen, (Cl-C4)al kyl, amno, or (Cl-C4)al kylamno; Wis thio,
am no, (Cl-C4)al kylam no, or acetylam no; at least'one of Ra, Rb, R,
and Rte is independently selected fromthe group consisting of hal ogen,
nitro, amho, dyap@poundofRepmuledlAL4)al kyl, hal o- substituted(Cl-C4)al kyl,
(C1-4) al koxy, and hal o-substituted(Cl-C4)al koxy, or Rla and R 1b taken
together forma five- or six-iYegber aposmatgle or partially or fully
saturated fused ringa or R er Wwth RS2 or R2b fornms a five-
or six- nenbered, ful sat rated fuged/ i ng, /<& i s hydrogen; Rea and R2b
_ i CA) gl ¥ artially or fully
saturated (C3-C6)cycl oal kyl, or one of whic en-fa6gether with Rla forns
a five- or six- e fully saturatediftiseq ring; nis0O,1,or2; R3a and
Ri b are each i ndependent| y3hydrogen, (CI*C4)al kyld, or (Cl-C4)al kyl

(1A)
wherein 7
XandYare CRand Zis N, or Xis Nand Y and Z are CR, where R for
each occurrence is hydrogen, halogen, (C4-Cy)alkyi, amino\, or (C1-C4)alkylamino;
W is thio, amino, (C1-Cy)alkylamino, or acetylamino;
at least one of R, R', R, and R'® is independently selected from the
group consisting of halogen, nitro, am‘ino, cyano, -C(O)NH,, (C4-Cy)alkyl, halo-
substituted(C4-Cy)alkyl, (C4-Cy4) alkoxy, and halo-substituted(C4-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;
R?*® and R are each independently hydrogen, (C1-C4)alkyl, partially or
: fully saturated (Cg,—Cé)cycloaiky!, or one of which taken together with R'® forms a
~ five- or six-membered, fully saturated fused ring;
-'hi30,1,or2; | |
R* and R are each independently hydrogen, (C1-Ca)alkyl, or (C1-Ca)alky!
substituted with hydroxy, fluoro, or (C-Ca)alkoxy; '



substituted with hydroxy, fluoro, or (Cl-C4)al koxy; 16 Decenber 2005 91 R4
i s hydrogen, hydroxy, (Cl-C4)alkyl, (Cl-C4)alkyl substébDdtesbar2005 hydr oxy
or cyano, (Cli-C4)alkylcarbonyl, (Cl-C4)alkoxy, (C'-C4)alkoxy-carbonyl, or
(C3-C4)al kenyl; a nitrogen oxi de thereof, a prodrug of said conpound or
said nitrogen oxide; a pharmaceuti eal | y acceptable salt of said conpound,

sai d nitrogéns Ayddgen, ﬁyd@ayokoqt@géukgl (O, @)éfﬁ&l\@%t.&ﬁa@%hat e of said
compound, said nitrogen oxide, said prodrug, or said salt.
hydroxy or cyano, (C1-Cy)alkylcarbonyl, (C4- C4)alkoxy, (C1-C4)alk0xy—carbonyl or
(Cs-Cylalkenyl;
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.



