16 Decenber 2005 WO 03/000663 5-HT RECEPTOR LI GANDS AND USES THERECF 5 10
PCT/ 1 B02/ 02261 FI ELD OF THE | NVENTI ON The present i nvefhiDecembiez[2808s to
pyri m di ne conmpounds that act as 5- HT receptor ligands, in particular
5-HT21, receptor ligands, and their uses in the prevention or treatnent of
di seases | ] o the activation of 5-HT20 receptors,d .mals.
BACKGRCUNEbgéﬁﬁg tors for serotonin (5-hydroxytryptanﬁﬁgﬁBg@tﬁﬁ are an

i mportant class of G protein-coupled receptors. Serotonin is thought to
play a role in processes related to | earning and nenory, sl-eep,

t her noregul ati on, nood, 1s notor activity, pain, sexual and aggressive
behavi ors, appetite, neurodege &y ned | on, and biol ogi cal rhythns.
As expected, serotoninis Tﬁ@% Z ol ogi cal conditions such as
anxi ety, depression, obsessi‘Vt* 4%% di sorders, schizophrenia,
suicide, autism mgraine, enesis, alcoholismand neurodegenerative

di sorders. 20 The serotonin receptors are currently classified into seven
subfam]ies (5-HT1 through ) D., et al., "VII
Interna%ional Uni on of Phafﬁ%?§@§§§§§ﬁﬁgg?pgﬁﬁtion of receptors for

5- hydr oxyt r ypt affieyresentinantiet mlateReypyriBidine LoMpR08dY thabagt asthe subf ani | i es

have been further divided intqg s pes. For. ex +HT2 receptor
is currentfy fﬁ?ﬁﬂtﬂ'é@afgs’i‘E‘.Pﬁ”‘?'ﬁ?%ﬁ'%ﬁ%?ﬁ@@ i'%']q‘%g%&@emggéﬂ 5- HT2c. The
three subtygeseRintdn!df fealhRGe Bt dlssastsdinkediitatle botivatios phtHase C with the
generation of two second nessengers, diacylglycerol (which activates
protei n kinegepto® ingmmalsosi tol trisphosphate (which rel eases intracellul ar
stores_of Cat*). The 5-HT2c receptors have a very high density in the

chor oi ﬂiopl exus, an epithelial tissue 30. that is the primary site of
cerebrospinal fluid production. BAE&KGREabY s- Bush, E. and S.E. Mayer,

> Hydr oxyt ryptF?ége%%rg ?c?rrs%tro onin )(S-E%r% ; (r)yrpte"xi %3! §-ti-ﬁ7 %Peda&ﬁm%f er 2005
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



WO G3/ 000663 PCT/ 1 B02/ 02261 2 Antagoni sts", Goodman & Gl man's The

Phar macol ogi cal Basis of Therapeutics, Chapter 11, 91§De@embd2G0sawHill,
New York, NY (1996). Julius, et alL, isolated and characterized the 5-HT2c
receptor and later reported that transgenic mce |acking the 5-HT2c
recept or wdushdsssei zures 5 and an eating di sorder resupdimsgizieti ncr eased
consunption of -food (see, U S. Patenty Nos. 4,985,352 and 5, 698, 766,
respectively). Consequently, conpounds selective for the 5-HT2c receptor
may provide useful therapies for the treatnment of seizure and eating

di sorders without the side effects typically associated with

nonsel ecti VIAwag@fusfté'febeaﬁq@ﬁ & &imSsahalPregiBesiogisalBusks sieen proposed as
5-Hl2c, receptor agoni sts t;}ta goni sts for use In the treatnent of

obesity andﬁﬁ@&.ﬂ@ &a‘t"@@t@ﬂéeﬁsgg MemawrHill ewi ok A e f 1928k d o
neurotransm ssi oy lf&% éteéptlé?{‘étag'ﬁlﬂgg%gf ?izecﬁﬁ‘% kﬁzfgmce'ﬁﬁ’r %ﬁﬂ;@_@ (azetidine

and pyrrolidine er|Vat|0e trlcy pyrrol erivatives);
EP 655440 ( sepusiedtthatddanisgenicimiet fadkingritebdtlz; reEIéptIcB exnP868izyesr azi noi ndol e

d W098/.630548 | kyl i ndaz - /56768
(te H X;f:: \égsé‘?ﬂrﬁBle@t‘ﬁ%’?Af ‘F%{BT* ’?ﬂaﬁ“ﬁ@%(??ﬁa?é€‘3°“sk}@p¥§‘gﬁpg’§§?e\@g%’e igi Ze and

pyrrol i di ne pednt WRisi ¥08%,359QnA%. 6881 265, cr@épdcuvdmdrcnaﬁmhaﬂwna' kanam ne
derivatives); WO 00/ 12475 (i ndoli ne deri vat i ves) 28/ 12482 (i ndazol e

deri vat i vesPOﬂWMﬁ’ selgdive(foy ihed-duirpraniorananP@¥id api’kD 00/ 12510
(pyrrol of D4 Bordne RUAHAGI A 8L BuRIhERR RRARAY Syt eu.theermwdev&m VO 00/ 28993

(napht hyl ac pl perazi ne derivatives 4737 (am noal kyl benzof uran
derivat i ves)ypmaﬂyl aﬂﬁb@ﬂbﬂ@@%({rﬁe@cn\dﬁymmlm&]ﬂed pyrazi nes). The

Chai Tengd. 11 sSevepHarate il e e LG S B AR S
contributesgr bﬁ’ta@@rﬁnbt@%r @sbvi ﬁﬁﬁ@tré&tdﬁnﬁéﬁcﬂ@é@ avbdthasreladd diseasat i ons and
cardi ovascul ar conplications. Therefore, hﬁ eorema.l ns a r] for

sel ective 5apaamiatedwithdgrroaspy ARWGIranyissiel o NS 5B B00RS3 3
e.q., EP 863136 (azetidine and pyrrolidine derivatives); EP 657426 (tricyclic

pyrrble derivatives); EP 655440 (substituted 1-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.



PCT/1B02/ 02261 SUMVARY The present invention provides conpounds of Formula
(I'A) which are useful as 5-HT2 receptor |igands (in pagPDecdphtiy 2005 HT2a and
5-HT2c receptor ligands). 5 (IA) wherein X and Y are CRand Zis N, or X
is Nand Y and Z are CR, where R for each occurrence is hydrogen, haI ogen,
(C1-4) al pno, or (G- lo C4)alkylam no; Wis oxy

(C1-CA4)al @‘#?{1@@0 or acetylam no; at 3l east one of Ria, Pﬁhﬁio‘i’f%zgi“ and Rle

i s independently selected fromthe group consisting of halogen, nitro,

am no, cyano, -C(O NH2, (Cl-C4)alkyl, halo- substituted(C -C4)al kyl,

(C1-A4) al koxy, and hal o-substituted(C -C4)al koxy, or 1s Rla and R b taken
together forma five- or six-nmenbefigdmaaienatic or partially or fully
saturated fused ring, or Ria taken together with R2a .or R2b forns a five-
or si x- menber ed, THeulresent inventior graviges ompeyindRob oMY BAY ¥Bich a8 Rea and R2b

h d d | full :
St ur at od ({280 B reef BRBRir 6P aedat S TRE PHIR RSP 1 R Lt or s
a five- or |gjasdagenbered, fully saturated fused ring; nis 0, 1, or 2; R3a

and Rib are each independently h)@lrog (G -CA)al kyl, or (C - C4)al kyI
substituted with hydroxy, fI uor (G C4|;q?| kBxy; 2p R4 is hydrogen,

hydr oxy, (Cl-C4)al kyl, sub t i hydr oxy or cyano,

(C1-A4) al kyl car bonyl (Cl CA car bonyl ,

(C3-CA4) al kenyl, or an anf no- rot t| nY ‘ /= glg'mer 2005 4 a nltrogen
of ' e

oxi de thereof, a prodru he conpound or t n oxide; a
pharnaceutlcally acc®’ ajt of the corpéund, the nitrogen oxide, or
t he prog;ug, or a solvate or Rydrate of the conpoﬁhd the nitrogen oxide,
the prodrug, or the salt. (1A)

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-Cs)aikoxy-
carbonyl, (Cs-Cq)alkenyl, or an amino-protecting group;



4a In a first aspect of the invention, there is provided a conmpound of
Formula (I A) (1A 16 Decenmber 2005 wherein X -and Y afgrfeteabé 2605s N, or
Xis N.and Y and Z are CR, where R for each occurrence is hydrogen; Wis
oxy; at 'l east one of  Rla, R b, Rld, and Rle is independently selected from
the group consisting of hal ogen, nitro_,4 am no, cyano, -C(O NH2, and -
(G -C)alkyl, or Rla and Rib taken together forma five- or six-nmenbered,
aromatic or partially or "fully saturated fused ring, or Rla taken together
with Rea or R2b fornms a five- or six-nenbered, fully saturated fused ring;

R O is hydrogen; R 2a and R?b . are each i|ndependently hydragen.

(G -C4)al kyl, pard ME§AgenAx q{'ﬂefeff’fs%tpﬁ?%weéﬁ ?‘3%%%'}%9955’& PtrOgEfone of
whi ch t aken t ' I ok |y

sat ur at ed fu‘i@%‘gﬁﬁgaﬁﬁ%éﬁ Eglgié;d%t%ﬂe{e %ﬁl\é%&ﬂ% %(?rgisgacﬁ ?%gggoeqlécﬁent |y

hydr ogen, ( @bddat)althylprodnug( @i a Salvatekgt hydsatesefi thatcetpaund, thedriregent | uor o,
or (Cl-C4)al koxy;.. R4 is hydrogen, hydroxy, (Cl-C4)alkyl, (Cl-C4)alkyl
substi tut ed %'Q% thﬁ?&?%)'(’)g' 8?8‘%3/53#0, (Cl- C4) al kyl carbonyl, (Cl-C4)al koxy, -
(C-CA)al koxy-carbonyl, or (C3-C4)alken_yl;. a nitrogen oxide thereof, a.
prodrug of said conpound or said nitrogen oxide; a pharmaceutically
acceptabl e salt of said conpound, said nitrogen oxide, or said prodrug, or
a solvate or hydrate of said compound, said nitrogen oxide, said prodrug,
or said salt. 4b In a second aspect of the invention, there is provided.a
compound of Formula (1A "Y R2b X



Rib Rid (1A 16 Decenber 2005 wherein X and Y are CRand Zis N, or X is

N and Y and Zare CR;or when Zis N, then X is CH and1¥Dec&hbar2085i s CR and
Yis CHor when Xis N, then Yis CHd&&d Zis CRor Y.is CRand Zis CH,
wher e R for each occurrence is hal ogen, (G -c4)al kyl, amno, or

(ClcH) @ gne of Rla, Rib, Rid, and Rie is-
|ndepen ent Ie%bgéeil’ogﬁél ror’ntt%?] #5 group consi sting of hal ogen, nitro, .am no,
cyano, - C(D)ddm@pouiit of Bypmhidgl(1A)hal o- substitut ed(Cl- C4)al kyl, (Cl-C4)

al koxy, and hal o-substituted(Cl-C4)al koxy, or Rla and R b taken t oget her
forma five- or 5|x menber ed, \ar\omatlgbor parphal ly or fully saturated
fusedrlng or akentogethérzvmﬁ'u ReB or bgrns a five- or six-

menbered, fully satu ted f $ed rlng jrogen; Rea and R2b are each
|ndependently hydr ogen;

fully saturated

" (C3-C6) cycl oal kyl, or| one of whi ch taken & Muih Rla fornms a - five-
or six-menbered, W/N\h)%urated fused ring,”m™y's 0, 1, or 2; R3a and R 3b

are each independBnt |y hydgegen, (G -c4)dtkyl, e (Cl- C4) al kyI substituted
wi th hydroxy, fluoro, or (Cl-C4)al koxy; R4 is hydrogen, hydroxy,

(Cl-A)al kyl, (C -C4)al kyl substit Mzd wi th hydroxy or cyano,

(C1-A4) al kyl carbonyl, (C1-C4)al koxy,' (G -C4) al koxy-carbonyl, or

( C3- Gihetdianyl ; a nitrogen oxide thereof, a prodrug of said corrpound or
said nitrogen oxide; a pharmaceutically acc table salt of said conpound,

sai d nitrogeNdXie CR@\"dsZaISd\'pQ'bﬁﬂ%Q‘ aRfl Yeandof @sg ERoWhRraRA @ of sai d

conpo .de, said prodrug, or said salt. 16 Decenber
2005 %Qgh 0&% ﬁc'?%fsa Qé“df the invention, there is provi ded a, conpound

of For mul av\(!isﬁc)xy,
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. - '



(1A wherein X and Y are CRand Zis N, or Xis Nand Y and Z are CR
where R for each occurrence is hydroddn, hal ogen, (Cli&t)eaédiydr.20081 no, or
(Cl-C4)al kylamino; Wis thio, amno, (G -C4)al kylam no, or acetyl am no; at
| east one of Ra, Rb, RRd, and Rie is independently selected fromthe
group Conslrﬁé$éb§n@fasdb@fﬁgﬁdhnvéﬁtlbrﬁCtheré"B;ﬂ@vldéWano -C(O NH2, (Cl1-C4)alkyl,

hal o- substituted ) al koxy, and _

hal o- subst|tuteﬁ(é@“@ﬂ?éﬁ?gé9”“®cﬁﬁia and R ." taken together forma five-
or six-menbered, aromatic or partlally or fully saturated fused ring, or
Rla taken together mnth Rea YEQb f ﬁ?#ipéa ort§|x- menbered, fully
saturated fused ring gen @ R2bRYT e each |ndependently
hydr ogen, (G - C4)a|ky| g;;hg iﬂ Y ated (C3-C5)cycl oal kyl, or
one of which taken t th W \or g, & e- or six-nmenbered, fuIIy
saturated fused rlng, ,1,or2; R3a and are~gdth i ndependent |y

hydr ogen, (G - C4)RR gG C4)a|ky| uted wi th hydroxy, fluoro,
or (Cl-C4)al koxy; i s hygrbgen, hydroxy, (Cl-@®al kyl, (Cl-C4)alkyl
substituted with hydroxy or cyan, (Cl-C4)alkylcarbonyl, (g -C4).al koxy,

(C1- C4) al koxy-carbonyl, or (C3-CAjla)kenyl; a nitrogen oxide thereof, a -
prodrug of said Conpound or said nitrogen oxide; a pharnmaceutically

accep reinsal t of said compound, said nitrogen oxide, or said prodrug, or

or “sai d sat 2§ HeRR et i AR e R For mita (1 4) o

t hose \Aherwrvénamt;m Hen XﬁRC&hahdZYusORooK iXOR aNdanik CHaod Z are CR, where

i o et R B LB and S U i Bt BB ana o, o
a”d R&gﬁm(?@éa egcggcagggce i hélbg&'r\],,b(d 50J7§|’k99%ﬂun8,‘36ﬂ‘y' , or methoxy and
(C1C4)alkylamino
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-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-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;
nis 0, 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.



(iti) Ra and Rib are each independently hal ogen or nethyl and Rid and Rle
are each hydrogen, (iv) R b and Rid are each independgfDeyenittdr@00h or
nmethyl and Ria and Rle are each hydrogen, (v) Ria and Rid are each
i ndependent |y hal ogen or nethyl and Rib and Rie are each hydrogen, (vi)
R18 'and Rie are each independently hald6gen or nethyl and Rib and Rid are
each hydrogen, or (vii) Ria, Rib and Rid are each independently hal ogen or
nmethyl and Rie is hydrogen; Wis oxy or amno; nis 1, R2a and e are each
i ndependepi] ﬁ‘ur&%é@& oiqﬁe mbé’rﬁi'bﬁgﬁéfe igpravigéyl Ri b are each independently
hydr ogen or (Cl- (preferably (2R)-nethyl or (2R)-ethyl); and R4 is
hydr ogen or (G aCéc)mbbuhd ofFomtuladd®n oxi de thereof, a prodrug of the
conmpound or the nitrogen oxide; a pharmaceutically acceptable salt of the
conmpound, the nitrogen oxide, /Q'r\the 2Pr odbdlg pler a sol vate or hydrate of
t he’ compound,. t he ni 3aogen oXidez th prBdrug, orpgfhe salt. Wen Z is N,
then X is preferabl Y i OR]| wherf fag occurrence i s hydrogen
or nmethyl; (i) Riais A N : f | uoronet hyl , net hoxy, or
trifluoromethoxy, andf R b, Rl d"and Ri r5~Delcenber 2005 WO
03/ 000663 PCT/[BOZA;Q.EN.QG)é hydr ogen, ¢ hal ogen, nethyl, or
-~ methoxy and Rl a, d an bare each h

rogen,.@iii) R a and Rlb are each
i ndependent |y hal ogen or hyl and R d and R Rare each hydr ogen,” (iv) -
R b and RId are each independently(I P)1al ogen or nethyl and Rla and R7e are
each hydrogen, (v) Rla and Rid are é each i ndependently hal ogen or nethyl
and Riwha&sth R e are each hydrogen, (vi) Ra and Re are each i ndependent |y

hal ogen or net h& and R b and Rid_ .are each h %%Fél (vi If) R'a R b and
Rid are eachanddependBnd ZimNogesX is &t and vhgn R, W beryBf8hen; Wis oxy

B i, L e ey
and R4 i s Wds tdgenamind, @T+-Ch)alkHaininog 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;
nis 0,1,0r2;
R3 and R* are each independently hydrogen, (Ci-Cayaliyl, or (C1-C4)alkyl

substltuted with hydroxy, fluoro, or (C4-Cgs)alkoxy;
R'is hydrogen hydroxy, (C-Cs)alkyl, (C1-Ca)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,
' er said prodrug, or a solvate or hydrate of said compound.‘said nitrogen oxide,

said prodrug, or said salt.



nitrogen oxi de thereof, a prodrug of the conmpound or the nitrogen oxide; a
phar maceutical ly acceptable salt of the conpound, thelgDetsslns 2085 de, or
the prodrug, or a solvate or hydrate of the conpound, the nitrogen oxide,
the prodrug, or the salt. is Wen XiggN, then Y is preferably CR where R
is hydrogen or nmethyl; Zis CH (i) R a is halogen, (Cl-C4)alkyl,
trifluoronethyl, nethoxy or trifluoronethoxy and R b, Rd and W are each
hydrogen; (ii) R b is halogen, nethyl, or methoxy and Ra, RId and Re are
each hydrogen, (iii) Rb and Rd are each independently hal ogen or nethyl
and R-a and Rio a?x%f@@@dhcB@nprﬂd@cfEﬁormla((iaﬂg)argthoﬁldh&a)(?mﬂi Eaed '

an

i ndependent Igl hal ogen or nethyl and R Db Rl e are_each hydrogen; Wis
amino; n i's GR aRE s, rok MRy N £des SriaHIaTS Fhis RYIrogen lesgen: Raa
IS hydrogen,f?lé%ge)&frpa%m_, or (2R - ethyl; and R 3b is hydrogen; and R4 is
hydr ogen or -'C4) a > a nitrogen oxide thereof, a prodrug of the
compound or the ri)trodel ishaibeena(REChatiyhadiudronathyl, meteptyabt e sal t of

t he conpound, the nitrqgen oxi d rt or ate or hydrate

e, o odr a .sol
of the conpound, the ! H‘%@BT?tWYdé‘Pdtﬁg Rﬁ%ﬁ*ﬁg‘fa@e@%h ogen,

Non-limting exawoes beighgfogbﬁeﬁ‘ewgﬁ] d:nqﬁuggp(z%iﬁ%ﬁm%éjde;

-{2-chl oro- benz Xy) - 4-pl perazl n- rim dine,

.uor o- benzyl oxy) - 4- pi pechziyrirdgenyi - pyri mi di ne,
2-(3-chl - be | azin-1-yl - 16 De WO
0 35 008668r gcr/ePZB)(glﬂ?)é)zl)é%% arl)'lﬁlpﬁ{baazi‘ (IE réach%ndgagr:cgn% ri]'l%!ogen or r%%%? ‘rf;\ng%5 .
2- (3-chl or o-benzyl oxy) (R - iperazin-1-yl)-pyrimdine,
2- ( 3- net hoxy- benzyl oxy%nﬁépiéggrégpﬁw -rﬁ%}gyri m di ne, 1
(3- chl or o- benzyl Xivi 2- (R BamazR -ate gachyindepatidendy yiajogen eranethyl and R

(3-chl oro-benzyl) - (4-pi in-1-yl-pyrimdin-2-yl)-amne, 5
(3-fl uor o- benzyl ) - (4- [ﬂ%%rﬁﬁf—cﬁhﬁ?ggﬁ'di n-2-yl ) - ani ne,

3-1 Uor 0= benzyl Yoy 2- BB Az - ks VWP didTicdi ocH b
(3,11 e benayl ol > e e echadpaiarty o gy s °
2[5 vor; phonyl s R oscinyaregany 1-y1pyc i dive,  2[1 - (2ch

- - - 4- -1-yl - , 1b
2-[1-(3-chl oro- pz@Xyl )Ah‘glar'[‘)fl‘iixlg‘]é .ﬂﬁﬁd{?brlﬁg?ﬂﬁrﬁ%ﬂ%y W}qgﬁrhprn@,ethyl 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



3

fl uor o- benzyl oxy) - 4- pi per azi n- 1-yl - pyri m di ngg December 2005

fl uor o- benzyl oxy) - 4- pi perazi n-1-yl - pyri m di ne,

fluoro-benzyl oxy) - 4-(2(R) - et hyl - pi perazin-1-yl)-pyrimndine, 15
Qzbenzyl oxy) - 4- pi perazi n-1-yl -pyrimdin

Sﬁ%@po benzyl oxy) - 4- (2(R) - riret hyl - pi per azi n- 1§CTISBO%)/(§/2rzflm di ne;

, 5-di chl or o- benzyl oxy) - 4- pi per azi n- 1-yl - pyri m di ne,

2- (3, 5-difluoro-benzyl oxy) - 4- pi perazi n-1-yl -pyrimdine, and -

4- pi perazin-1-yl-2-(2,3,5-trifluoro-benzyl oxy)-pyrindine, 20 a nitrogen

oxi de there gr of the 1eﬂ| 0 1e gxi de; a

phar naceult"w@%q"y(’ﬁé@e&q%d?%erky%tﬁ@ ﬁ@ﬂ&)&%o&dﬁd hggﬁl r%’éen oxi de, or
t he prodrggph IRidrege|iiaR'e amd m‘fidr@éa:mﬁdéﬂmdenﬂphamgenbhmethylrogen oxi de,
the prodrug, or the salt. Preferre

2-(2- chl onedl BE yare aagh B)éﬁ"&!?fh%l’fé 4‘?@% qr%eéf’h@"deﬁ?m%@ﬁl ori de;
2- (3-11 uopgy ggp&ry.lpgfﬁﬂ f{jﬁ'a%‘{cﬁﬁ’%réeaéh RYGrbgbeli(ER ' dnaddeld or | de
2- (3-chl oro-béenzylo erazin-1- Ryrim dine, ¥‘dr ochl ori de;
2- ( 3- chl opachdadepdnobesdy klal()QQerF mthyyanqaﬂpeamlzlﬁnﬂle;elaph pgregeR.di ne,

hydr ochl o 1,1 oro i m4 yI )- am ne,
hydr ochI o W)g:g é’ hfl@r‘%fi é%’qe%ndie%ﬂ ? %ﬁ#%%%' aﬁaﬁyﬁ@ﬁ 2-yl) 30
am ne, eQsith d en or (vii) R'®, R andF{ are each mdependently halogen

(3f|uoro benz I pi perazin-1- rindins Zys)a hydr ochl ori de;
(3-fl uoroorblaﬁtiryl gnctle’ it E}ét#f&ﬁ?ﬂ»‘&’% §frfr"m"8r Is1 'ﬂﬂ A'HEC 2005 WO

3/000663  or hydrogen; and R* is hydro en 2R)-methyl,
-(2, 3-di ?%uorg%enzg%yﬁﬂly -o|ro|h¥)e(r) 'n-1-vyi - yyrl ng di r(le 4 hydr ochl ori de;
- (

(

(

d

2-[ 1- (3-chl oro- phenyl) - et hoxy] - 4- net hyl - 6- pi per azi n-1-yl - pyri m di ne,
2-(2,3-di

2-(2,5-di

2-(2, 5-di

2-(2, 5-
2-(2,5-
2-(3

di
di
di

2, %o di &t (m)«atmermym%‘zge hynrpgmra@ﬂum ls_hydrogw Pr{Gi-Gealkyl Ry dr ochl or i de;
-(2,5-dichl oro-hen - deochlorlde
3, 5. i SHpabonn Sared e S B b el gk S0, PG,
nd 2-(3, Ehé?hfabé@tid&ﬂ@ﬁ@éeﬂtalw)saﬂopthpmoamaund e niiyogem thdee ot theydr ochl ori de.
Non-limting exanples re pri erred conp %undts of E)?whg (1 A)
i ncl ude; PpodBIGRY 6|S§lVBEf’nQ' ISKS1P o 1063 %’i"%@""ﬁ' YRt
2- (3-chl Ob%dhﬁﬁa’h@‘éﬁt 4- (2(R) - net hyl - pi perazin-1-yl)-pyrim di ne
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
2
2
2
2-
a

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,



3-chl oro-benzyl) - (4-pi perazin-I -yl-pyrimdin-2-yl)-am ne,
3-chl oro-benzyl)-(2-piperazin-1 -yl pyrimdin 4-yl) - agDeeember 2005
3-fluoro-benzyl)-(4-piperazin-1-yl-pyrimdin-2-yl)-am ne,
3-fluoro-benzyl)-(2-piperazin-1-yl-py(mdin-4-yl)-amne, is .

(2, 3- &d b3nosses benzyl oxy) - 4- pi pera7in-1-yl - pyri m di negTABI2/02261

(2, 5-difluoro-benzyl oxy) - 4- pi perazA n- 1-yl - pyri m di ne,

(2, 5-di fluoro-benzyl oxy) - 4- (2(R) - net hyl - pi perazin-1 -yl)-pyrim di ne

(2, 5-di chl or o- benzyl oxy) - 4- (2(R) - net hyhp| perazin-1 -yl)-pyrimdine,

(3, 5-di chl oro- benzyl oxy) - 4- pi perazin-| -yl -pyri mdine, and 20

4- pi perazi n- 1- Yl X M - : a nitrogen
oxi de t hereof, ¥6{3 %P’g)ﬁ)r g%% in’%@%‘ﬁp %%@%% ﬁ)?y)tépgg{eﬂlnﬁe’oxi de; a
phar maceut i cal Ry3-nuatieptyeiizineylomy)t4-pibetalim- Golqpuitmidine t he nitrogen oxide, or

t he prodrug, or sol vat hydrate of the co ound the nitrogen. oxide,
t he prodrug, aﬂ%mstiﬁ )'%P'péﬁ’&frﬁﬁ'y @I’ be conpounds of

Formula (1C) 1@.@9@,@%@% RIEIQZQ}’S{ QW,R@]W@QQ{QOZZM 8 wherein X and

Y are CRand Zis N, Y and Z CR, where R for each

occurrénce is E%ﬂii%@@ﬁﬂm#dyéﬁiﬂlOﬂl&llwyﬂélidkly?*yi)mlﬂé. or (G- s
C4) al kyl am no; fSVYILIO?o-%éx ngdefﬁﬂh ﬁ&%o@n@i ka¥|l] 5n no, or acetylamno; O
rom

is a heteroaryl group o group onS|s’t| ng of pyridin-2- yl,
pyridin-3-yl, ﬂmi%ﬂiﬁambhehyl) aihe?y]yd-meﬂiyi-@pimrazm—yiyl-pymnIdpieen 3-yl,

t hi | -2-yl, I I I i nolin-2-yl
qu: ﬁgloi n- 3ny 2y g’&%ﬁﬁ'(mip%ﬁhﬂfé%’?ﬂ'ﬁ[ﬂé?ﬁ%‘ﬁ QFZP%QWWX 'beﬂ;gpﬁr:ﬂg 3- §I
i sobenzof ur an- 8{ya- ci'ii@!'@Z;SHe'ﬁ Wpﬁger&pﬁf@pﬁw,ﬁmﬁgn 3-yl, indol-2-yl,

i ndol - 3-yl, 2I—I-| m dazol - 2-yi , . Isoxazol -3-yl,
1, 2, 418xadi az ol B{3ehiorp: I@GWB'I@FIH)Z%]'4'BIP?F32WHWI pyrnidingx at hi azol - 3-yl, where

d het th
Substi tuents | Rhepeaioie R RN e e bl LB, 1 o
(Cl- C4) al kyoxy2- (z,s-dﬂymrcabehz?i{ixym@imn it tytipyrémidimet | y hydr ogen
(Cl- ) alkyl, 8% -(2, g%fiuoro-lagnzy? oxy)- X-pﬁérész?ri— -y?—b)?rgmiggi?é ) cycl oal kyl;

2-(2,5-difluoro-benzyloxy)-4-(2(R)-methyl-piperazin-1-yl)-pyrimidine,

(
(
(
(
2-
2-
2-
2-
2-

15 2-(2,5-dichloro-benzyloxy)-4-piperazin-1-yl-pyrimidine,
2-(2,5-dichIoro-benzyioxy)-4-(2(ﬂ)-h'Iethyl-piperazinJ -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,

20 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.

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,



R3a and e are each independently hydrogen, (Cl-C4)alkyl, or (C;-éﬁQQQ&gyl .
substituteggwgkﬁmgﬁdroxy, fluoro, or (Cl-C4)alkoxy, R4 is hydrb% o -
hydr oxy, (CIL- al’kyl, (C1-C4)al kyl sub%tituted with 20 hydroxy or cyano, .
(C1-A4) al kyl carbonyl, (Cl-4)al koxy, (CI-C4)al koxy- carbonyl, : =
(C3-CA4)al kenyl, or an am no-protecting group; ‘a nitrogen oxide thereof, a
prodrug of the conmpound or the nitrogen oxide; a pharnmaceutically '

acceptabl e salt of the conpound, the nitrogen oxjde. or the prodrug, or
asol vat e or Wy@raiee2de. Jrgiflue @Wkﬁ'@'ﬁﬁq'@?'ﬂgﬁﬁi'pfgn@ﬂede, t he prodrug,

th I t. i e L i8R RARAY i F I | C
iOLcI uge:sa4- &@%ﬁ%ﬁ’@%%@’%@@ﬂﬁ? n- &%tggxy) - pyri mﬁg]:dri]ﬁee' gr EntJS ﬁe'g hyl) -
pyridin-2- yIhvﬂnj_mbm)det}aeqa;&d&:tione-begtylp)gy)i-t#phﬁanezinelnyl-pyn_m|<.:ime,. . :
oxt de- 1 her ogyOrAIRTIE: 24 cor-dedbon BB AP eratiE RV CRBRRIRG el o o
phar maceyt | §atkde s bRl 22(58ldiulo MEhARLAOEER R CABIAMIARSS |

PCT/ 1 BO2 “the cortpound, 'the nitrogen oxide, or the prodrug, or a _
sol vate or Inydredidoride. t he compound, the nitrogen oxide, the prodrug, or -

the salt. Non-limiting.exanpl es of nore preferre ' la (1
O include 2-( aﬁ%ﬂ&“}%g{gﬂml@ﬁ%M?ﬁ?@eﬁﬁﬁﬁ@g@&#%@ﬁ{%{ﬁ% di n((a |
and -2- s (63@{!&%;0- py(di n- 2-y-I met hoxy) -.4-- pi perazin-1-yl-pyrimdine; a .
nitrogen oxide thereof, a prodrug of the conpound or the nitrogen oxide; a
phar maceut i cal | y 2-(8:chioradbieazgaxy)-bpipenaziodnpoRyTimiding nitrogen oxide, or
the brodug. or ehid-caldre-bedavabiur LFmtBTHEBRAR T PRilidnarc ! O
ontain at | east Chi iekr 24/)eatingkil led in the art
S\T | appreciate t(g{a}'?ﬂ%ijlal-ﬁéﬁszlygfggélg%rrer%rﬁg%.ﬁgs?ﬁdgﬁazn?i o‘r’re_pg' and '
di ast er oi soner s) .(8icHidre-enmyuEepiperarinitii-pydmidingt-yl)SiB8ed herein are

e e scoke (ot By AR o B S 8 2 o L o
AN oo T RS KR BRI gy amitgat compr ses- (1)
- 15 '2—(2,3-diﬂuoro-benzyloxy)A—piperazinJ -yl—pynmldzne,
. 2-(2,5«difluoro;benzyloxy)-4-piperazin-1--yl-pyrimidine,
2-(2 5-difluoro-benzyloxy)-4-(2(R)-methyk-piperazin-1-yl)-pyrimidine,
2-(2,5-dichloro-benzyloﬁ<y)-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; - o
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) -

A4

w0 RSZ
%(\N/l\ ¢I\W: | Q

2a

N

R ®

R



(2 C, a nitrogen oxide thereof, a prodrug of the conpound or the nitrogen
oxi de; a pharmaceutically acceptable salt of the conpogndcehbe 2005 ogen 20
oxi de, or the prodrug, or a solvate or hydrate of the conpound, the
nitrogen oxide, the prodrug, or the salt, and (2) a pharnaceutically

accept ayeos@ugs pi ent, diluent, or carrier. Yet anothgsrahedsnment, may
relate to a nmethod for treating 5-HI2 (preferably, 5-HT2c)

recept or- nedi ated di seases, conditions, 25 or disorders in an aninal that
i ncludes the step of administering to the animal a therapeutically
effective anount of a conpound of Formula (IB) R9 R~ Rlalb X~-Y~R z
Rlo .16 Decenber 2005 WO 03/000663 4@y PCT/1B02/ 02261 wherein X and Y are
CRand Zis N, or Xis Nand Y and Z(a)re CR, where R for each occurrence is
hydr ogen, wWareigen, (Cl-C4)al kyl, amino, or (Cl- s C4)al kyl am no; Wis oxy,

thio, amno, (Gl- al kylLam r t.yl amng. . R , Rd and W
are each i ndep |a{p ﬁbﬁ%@g}‘f’ ﬁh%ﬁ@%é‘%ﬁ@#o&@%%ﬁé@“%%o,

(C1- C4) al Ky eadhdcRufhss isthytirsieh Hal6HOra B 1-C.)alk@l c0Maldr (@Y. |
hal o-substituted (Cl-C4)al koxy, -C(O NH2, Rla and Ri b taken together forma
lo five- deodkwtami®ber ed aromatic or partially or fully saturated fused

FUI Ty Satur at edt S B Mo (G, O RS, SR ependont Ty hydr ogen.
(C1- C4) al kyl , [bista letérpanbgroupiselectegtfanathedroaBcasyding 0baYidin-2- or one of
‘Qgi SP at 25eﬁ,légg%%jﬁgﬁu%rg-gayﬁ}t?ran%?yl,ftRiE)Hﬁer‘?-zM,\fﬁbpf?éné-iyf,( TH?ESRQ-ryEd’ fully
pyrrol-2-yl, pyrrol-3-yl, pyrazol-3-yl, quinolin-2-yi, quinolin-3-yi, isoquinolin-3-yl,
10 benzofuran-2-yl, benzofuran-3-yl, isobenzofuran-3-yl, benzothiophen-2-yi,
benzothiophen-3-yl, indol-2-yl, indol-3-yl, 2H-imidazol-2-y1, oxazol-2-yl,
isoxazol-3-yl, 1,2,4-oxadiazol-3-yl, 1,2,4-triazol-3-yl, and 1,2, 4-oxathiazol-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



ni sO, 1, or 2; R3a and Rab are each independently hydrogen (Cl C4) al kyl,

(C1- A4)al k substituted with hydroxy, fluoro, or (CisSérahb@o00sR4 is -
hydr ogen, W@Q‘iﬁ“(Cl C4)al kyl, (Cl-C4)al kyl substituted REXHBO2PER6Rydr oxy
or cyano, (Cl-C4)alkylcarbonyl, (Cl-C4)@&l koxy, (Cl-C4)al koxy- carbonyl, or
(C3-CA)al kenyl ; a nitrogen oxide t hereof, a prodrug of the conpound or the
nitrogen oxide; a pharmaceutically accept abl e salt of the conpound, the
nitrogen oxide, or the prodrug, or a solvate or hydrate of the conpound,

the nitrogetheZorpoutel, thdpitogen oxitle, @r thé eradilig, orAl selvaiet onvtgldratecoinpounds
having Formula (1C) above may al so be used as tE Isr:‘F'Herapeutlc agent .
Non- i miti r{Qeé-‘)P&ﬁEﬂ’@ dhe B‘F@Q@F‘P&ﬂ%&'ﬁ%& 9P tB8SAH a (1B) i ncl ude

2- benzyl oxy- 4- eyl gl S5iAZIeR dr iXbrepeldrial @fmpodndieauBb i 16 Pe

razi n-1-yl-pyrimdine enz oxy - pi perazi n- pyri mdine,

82/”6%:)653;1 lfrllmgg?ﬁ-(géﬂ 02%611"%]2:12 rmé F )—gmlwzhi ﬁzmlla I -,pa/r I ﬁ%@ﬁoi gl ) -am ne
2- (3- f | Gor dOpEHQIA-BYdin-2- qngg)qcﬁf} ipg az‘j@, pé{{iﬁg ine nttrogen oxid ;
2- (3-chl _

(3-c ordh Eenz&,%g%c} ﬁ_ofﬂfé%@rﬁéﬂg&?ﬂrﬂﬁ’é’hitr@g@h ide; o pharmaceutially

2-(3-chlor pi perazin-1 -yl')-pyrim dine,
2- ( 3- et homcdepmueoa&bf theptqrapeund,- tmemltnpgen oxide,rer the prodrug, or a

(3 ohi or o- by Puiaie of e cermpgungy efididoiie. tpnredrug, or the

(3-chl oro- yl')-(4-piperazin-1-yl-pyrimdin-2-yl)-am ne,
(3-fluoro-benzyl)-(4-piperazin-1-yi-pyrimdin-2-yl)-amne, 10
(3-fluqpo- benzyl Smhéoﬁmlwecmpoumds,'deagmbeﬁ bereimegntainatileast one chiral

%41 (3. 1| Gorier RanaqueBitickype sidienan b AR EBRlRidp thagal ' ™ < 1
2 1051 lzotrtglsp 2 W : %egq SHe pllof)neé}';.sgflcﬁ@ h_@gellm%dﬁpe%) ro:f rtpeejbompoanbé
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 :nvent:on
| Another embodlment may be a pharmaceutlcal 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 phannaoeuﬁcally 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-HT (preferably, 5-HTzq) receptor-mediated diseases, conditions,
25 | or disorders in an animal that includes the step of admumstenng to the animal
- a therapeuttcally eﬁectave amount of a compound of Formula (IB)

Y
~z




s 2-[I-(3-chloro-phenyl)-ethoxy]-4-nethyl-6-piperazin-1 -yl-pyrimdine,
2-(2,3-difluoro-benzyl oxy) - 4- pi pera7i n-1-yl - pyrim di N5 December 2005
2-(2,5-difluoro-benzyl oxy) - 4- pi perazi n-1-yl - pyri m di ne,

2- (2, 5-di fluoro-benzyl oxy)-4-(2(R) - et hyl - pi perazin-1 -yl)-pyrimdine,
2-(2, 5- dl(fd‘j}’oﬁlj’s@;— benzyl oxy) - 4- pi perazi n-1 -yl -pyri m dipegmmd261

2- (2, 5-di chl oro-benzyl oxy) - 4- (2(R) - fget hyl - pi perazi n-1-yl)-pyri m di ne,

2- (3, 5-di chl or o- benzyl oxy) - 4- pi perazi n-1 -yl -pyrim di ne,

2- (3, 5-di fl uoro- benzyl oxy) - 4- pi perazi n-1 -yl - pyrim di ne, and

4-pi perazin-1-yl-2-(2,3,5-tri.fluoro-benzyl oxy)-pyrimdine; a nitrogen oxide
thereof, a prodrug of the cor"rpound]gB? the nitrogen oxide; a 25
pharmaceutically acceptable salt o he conpound, the nitrogen oxide, or

t he prodwhereiror a sol vate or hydrate of the conpound, the nitrogen oxide,
the prodrug, por - ferred
conpounds | nc|>§88‘5 q%“%@%i‘@?gsg gr?eit(#ﬁag\é%t(?g??%d@%egﬁ m di ne, 30
benzy! - ( 2¢dpicRen 82duirdncylis Mydrbgand halogen| (C+-&halieyl, amino, or (G-

benzyl - (4- p| erazin-1-yl-pyrimdin-2-yl)-amne, 16 Decenber 2005 WO

03/ 000663 Crelfyieping:02261 12 4- benzyl oxy- 2- pi perazin-1 -yl -pyri nidi ne,

2-benzyl oxy- 4-jiipg z{g.e, dmiHo, RYLE PaiiBfino, or acetylamino;

2- (3-chl oro- benzylo era2|n 1-yi-pyrim

2-(3-chl oro beRZyREXR)° B‘f@( ﬁ@thﬁﬁiqj?@ngﬁﬂlg"lydme" BRlP9eYi ne, s

ol o b 4 RS ;énfgya c+-sW§iliu@écP| (GGl @R,
(3- H uor Ohglerwbsllsﬁtutégms—m)aa@m—m@)ﬁ\ﬂmﬂ andi Ea'@n)togﬂweféorm a
el a7l e 4 ) B o

5-di MG Jor B20RRS ATV drsldd-mémbemddiuhyesaturated
, H‘%@E e@?ﬁzyﬁ oxy)-4-(2(R) -methyl - pi perazin-1 -yl)-pyrim dine,

5-
, 5- d! tsedmiogbenzyl oxy) - 4- (2(R) - et hyl - pi perazin-1 -yl)-pyrinidine,
5- di chl or geaenzadeQxy )2 45 RuBSERIENTY hyotbydi(CwClianes, parshlly
or fully saturated (Cs-Ce)cycloalkyl, or one of which taken together with R™

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

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

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,



4-pi perazin-1-yl-2-(2,3,5-(ifluoro-benzyl oxy)-pyrimdine; 1s a nitrogen
oxi de thereof, a prodrug of the conpound or the nitrogeDeeothlsie 2085 '
pharmaceutically acceptable salt of the conpound, the nitrogen oxide, or
the prodrug, or a solvate or hydrate of the compound, the nitrogen oxide,

the pro@ssdbooggs the salt. Conpounds of the present i pygRioheRsay be
adm nistered in 20 conbination w tfi ot her pharmaceutical agents, such as

apo-B/ MIP inhibitors, MCR-4 agonists, CCK-A agonists, nonoam ne reuptake
i nhibitors, synpathom netic agents, (ia adrenergic receptor agonists,
dopam ne agonists, nelanocyte-stinulating hornone receptor anal ogs,

cannabi noi d 1p.KEH- redH-29 ARy SREn-g8)adhieconcent rat i ng hor none

ant agoni st s, ngfﬁ’%?’%%s | ept’i n?anal_og?,) | epti.n receptor agbnists, galanin
ant agoni sts, PRiBdkiera-penzylay)-4-pipasaandsyhpYHEYHINGt s, neur opept i de- Y

ant agoni sts, thyrom et 2Nt 1eNAe]d |cfglr ost erone or anal ogs

t hereof, gl ucggé?ﬁﬁé%ﬁ%h%é@%gtaﬁp%%%ﬁPs}?g%@r ant agoni sts, orexin receptor
ant agoni st's, rGohidro-behiyiakiyig-(@(R)tracthyl-iperagioni-g)-pyrinidiieagon- | i ke

pepti de-1 receptor onists, ciliary neurotr ic 30 factors, AGRPs (human
agout i5- r el at e8-(6%@3&9@?“2&%!*‘#?'9@%%?3?E”(K%q@&f'%ooo663 13 16 Decenber 2005
PCT/ 1B02/ 0226%_(Q%ﬁg@_ﬁbﬁiﬁoxywsiﬁ@éfhﬂﬁ-‘13y|-lp@'ﬂ|$|ﬁiim, ant agoni sts or reverse
agoni sts, neuronedin U recéptor agonists, and the |ike. The conbi nation

therapy may b3-ablatabenzyh4e-piperazly yl‘gym@d@"l_"ﬁnmg?euti cal conposition
addi t1 onal - ph iAo Dl D o L har maceut T cal Iy -
accept abl e ex¢3fluerothendyl)-(depiperagin-tat-pyreniding-yl-8minauo  separat e o

2 Corflound of (SMAREY R pBREA Byl Toten. car T o
acceptabl e exglgl@hiordegotary]-s-Mathylie-pipadzini -yl myrissdiond composition io
conprising -at |edst one additional pharnmac ut c?l _agent described above

and a phar mac & i(3dnptp-phanyfredhay- RSN VT or carrier. The
B T g S

phar maceut i cal2-ifH{8-chiro-phenylyethoxyirispiperazind -yrimidipe,

15 21 —(3-chioro—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,



- prevent 5-HT2 receptor-nedi ated di seases, conditions, or disorders in an
ani mal (preferably, 5-HT2,, receptor- nedi ated di seases Degcaabért2008s or

di sorders). The kit conprises a) a suitable dosage form conprising a
conpound of the present invention; and b) instructions describing a nethod
of usi ngwd@dssage formto treat or prevent 20 a 5- H@nsexepsor - nedi at ed
di sease, condition, or disorder. Yet,another enbodinent may be a
pharmaceutical kit conprising: a) a f‘I rst dosage formconprising (i) a
conpound of the present invention and (ii) a pharmaceutically acceptable
carrier, excipient or diluent; b) a second dosage formconprising (i) an
addi tional pharm LGab . 25 : bed above, and (ii) a

phar maceut i cal I%%@&%%%Pg’gg%ﬁr} ?3’# gﬁ@ﬁ%’?ent or diluent; and c) a

cont ai ner. Anot diengyibodi-piperaziny-w-pyamisineg a net hod for treating fenal e

sexual dysfunct] SD) comprising the step.of .adm nistering to a female
i n need t her eof b"gglcﬁg’t'%fé@?ﬁy&}"?W'@?r%éﬁﬂi"b@gﬁé)dlﬂn’ of a conpound of 30 the
present i nventi ona_chitfo-BBhAYRSky B 2{R)bik-piperauidel -yippyriiding, st r at i on of one

or nore additional active agents for treating ESD. The additional active WO
03/ 000663 14 16 (Bebiarebennbod-piperazingoyRySEdN£g8R 8Ty be- sel ected from

t he group consi -&ngoqigerfz@-é%?p%?éii@-gﬁ&pyﬁﬁmhgn"am{:wl ators, estrogen

agoni sts, estrogen antago hat ons the[eo’f ; (2) testosterone
repl acement age(8-flusresicnsyiptepiperazinobyl-pyriraiflin-21ylhaeNns: est ost er one,

dehydr oepi andr o ron . .fest neh qpdant, or conbi nati ons

t hereof; (3) esﬁ'ﬁﬁ@'ﬂ?beg'%@gﬁiﬁ)'ﬁg{q%%%y8%@?&6@&'?\@5 'medr oxypr ogest er one
or medr oxypr ogest(erPdfudedeadoyyRipiperazinot-yepirimidies, and net hyl

t est ost erone hornmone repl acenent t her ar%é.a ent ;. %4% one or nore

dopani nér gi ¢ agér{ed-difiugrodrazdepurRiPetazkh K&(y“"ll B%r opepti de Y) inhibitor,
(6) one or noresgh @y ! baN-4- DipagRm- sy Pyrimidlué,at or or

‘mel anocortin enﬁé{%&?l?ﬁé@@@%@%ﬂ ‘{ngér@pgﬁ%gﬁgp i_nﬁyﬁ)ﬂyor;_ ﬁg) one or nore
of a PDE i nhi bi Ree;5-dintlogehenayloxy)-4-(@Ra-regthy-pinpsasied riy-PEERIBNS  ant agoni st.

(FSAD) - fenai e SrGaumebChagpdloh] Btz QR 8haar ousal i sorder
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



hypoacti ve sexual desire disorder (HSDD), or sexual pain disorder. Another-.
enbodi nment |ate to a nethod for treating male eﬁﬂes 5unct|on
( MED) conp‘y?galﬁ"dfﬁéhe step of adm nistering to a male in g&?g%l@

t herapeuti.cally effective anmount of a13corrpound of the present |nvent|on '
Anot her enbodi ment may relate to a nethod of increasing | ean .nmeat content
in an edible animal conprising the step of admnistering to the edi bt e

animal .a | ean meat increasing anmount of a conpound of 'the present
- invention entagonistpdistamine Soepeptor aptageisis op LRMEIS® BIPASIHr esent

I nvention. The co nds of the.pres vention may al so be adm ni stered
to the edi BPHr%?%% etpg ﬁﬁn %Fh?l y one of the 25 additional
pharmaceuti cal ~gperdcmisiaaton ﬂ%ﬂa@ﬁﬁwb@ﬁmmxétemwasf@ alsp@lcherei.n, the
term"alkyl" refers to a hydrocarbon’radi cal of th eneral for rrula

CnH2" +i . Tphaahdt@méloahdtbmabsmay mﬂnctst:@rapgﬁ@s 81COoPN thepiesest exanpl e,

e oot e iRnfoh A hsn o SiRub G bARR AL R apBhl A8 Mibed ho B e
Decenber 2Qgﬁaa\‘}ﬁaeéﬁ%&wf&caﬁﬂﬂl@@%@%aﬁJd:l&énnd@rdamén of (Mrapy! , n but yl,

I - butyl, butyl, and other constitutional isonmers_containing 1
to 4 car boaemram;pbamawtwgl eoppesitiermeemprismadi) afilshrempagiiedl nay be

bstituted I
hal o subsEprarelEO rmeehld of ForigBBIAY () G (B aBud pitcelealG TIE & 7
mor e hal oggR:aHtahRe diflent, iluaitoaredyibr, ard (i) awevvatlopmpdsitionl uor onet hyl ,
perfluoroethyl, chloronet hyI br ononet hyI and the |i keajeg Imlarly, the

al kyl p@rtcumpﬂslnarﬁtdﬂ%&ﬁme addijjonatipharmaceution) parnhdeseibediaboVe hi o™ gr oup

has t he sarre rre as,.a e t stituted al kyI'
pgft i on of R4 A @%ﬁ?ﬂ‘?’%‘t@/ %cc%ﬁ%ﬁ}%gxci@%ﬁf d q‘}h‘ﬂﬁcﬁgé -E#)am' no or

al kyl thio gﬁmémnchh@ompaﬁwﬁ@mas@eaadm:aermbmumltane@usmdcy| def i ned
above. The term"partially-or fully saturated cycloal kyl" refers to :

nonar onat i sequentigdy engtinany atieher partially or fully hydrogenated. For

xanpl rtiall r
exanple, part aYet >almgther embodiment may be, a pharmaceutical kit for 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, excuplgnt or diluent; b)
a second dosage form comprising (i) an additional pharmaceutical agent
25 described above, and (i} a pharmaceutically acceptable carrier, excip_ignt 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



fully saturated (C3-C6)cycloal kyl includes groups such as cycl opropyl, 15
cycl opropenyl, cycl obutyl, cyclobutenyl; cyclopentyl, 16PDecqaatdr@ogs ,

cycl opent adY@##006@y c| ohexyl , cycl ohexenyl, cycl ohexadi enylecrusg2iien! i ke.
Unl-ess specified otherwise, the term"fuged ring" refers to partially or

- fully saturated as well as aromatic carbocyclic and heterocyclic ring
systens. Preferably, the heterocyclic ring contains 1 or 2 heteroatons

i ndependently 20 selected fromnitrogen; oxygen, and . sul fur (optionally

oxi di zed to hféntsGRhY BERYISIET ok fHé'EroQE g@ﬁb&ﬂﬁgyh)&@aﬂr&g@ﬁ! ng exanpl es

of fused ring- systens include naphthal e I nda I'ndene, T soi ndene,

benzof uran, recepaRotiulaters, e@tmga[rbngnisiaheﬁ@gaﬁemitagomts ophene, indole,
Cetralin. 2rEqniRions Sheiesh CRGRIGelone FoReR el AR dFsinserie
qui nazol i ne, (%bt#éheﬁ'dzilﬁﬁfé@%t&%he?hbﬂy&oégi%ﬁgw&%e (bHER), ¥ benzoxazi ne,

4H 2, 1- benzoxazine, 2H 1, 2-benzoxazi ne, 4 - benzoxazi ne,” and the |ike.
The t er m 5 hetesiesiesarne imgiants ot combinaiions tharaok (3) esiragersiacgambioatiomgf

systens contai,ning 1. ,2 or 3 heteroatons in endent L.y sel ected. m 30 -
T ogen. oxatiteeh.dnd Byl eSS Bl e SRR MRAN o o
substi t ut ed- Wéélrdz%érpaﬁd ﬁ#&iﬁ%litéétéﬁfe?on@héﬁﬁéﬁ@ﬁb laSsiehtBidrapy Agddtde hal o
(Br, 16 Decenber 05 WO 03/000663 PCT/1B02102261 16 C, |, or +),(Cl-C4)

al kyl, and ((@8)-008)ormrExgopanine:Er agrblse (Bkeye ogmsupof aniiPde

ridin-2-yl 1 di.nr 3oy eafurane 3-vi.. fu - 2= t hi,oaphen-2-vyl ,
PYi ophon- 3. yinetopesiie s ppividaBy pad oy mot 3 2gmélancBip Redafery | o
qui nol i ng@- yagonisiubrabibiatoryor. mélanesoifldriaded (706N o wicre-of anlNEP
enzof ur an- 3- E/I_I .. 5 I sobenzofur an-B-éI ,. benzot hi ophen- 2-yl, _
benzot hi ophdnhibitpr;, (8) eaelor mgre, ofian@BE-inBibjtor; and (Grone i moreof a-oxazol - 2-yl |

i | - 3-yl 2. 4- di | - 3=yl . 1 - teiazols3- N

50 oxat ni beyPedinypBaRl Bffhdoisfor magindtor ThEERD Yiekkoants jagiude  nay
hydrogen at gghfle defiRhenBuSal diSsrdBRFEARR fafrdb Biddndicdisdraes(FOmY, om or
nol ecul e. The atomor nolecule to reE)I aci ng the drogen atomis denoted

as a "subst ihypsactive sexvaldesireuliserder (HADE)cen 9axsial piredispEiesns and al | ows
for substitutions that are common in th{e artth However, it is generally
under st oBd by t hosBnetken grakpdiment, may relate o amethod =

for treating male erectile dysfunction (MED) comprising the step 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,



the art that the substituents should be selected so as to not adversely -
affect the pharmacol ogi cal characteristics of the corgDessntssr 2605er sely
interfere is with the use of the nmedicanent. The term "nitrogen oxide"- or
"N-oxide" refers to the oxidation of at |east one of the nitrogens in the

pyrim di razine ring of the conpounds of For h (IB) or
(19 (e. 8&?03%{5)06@&_/ or di-oxide). The _nitrogen nono- oxir‘g!es ém@em st as a

single positional isoner or a m xt dre of 20 positional isoners (e.g a
m xture of 1-N-oxide and 3-N oxi de pyrim’di nes or -a m'xture of 1-N—oxide
and 4- N oxi de pyrazi nes). The term "protecting group” or refers to a

substituent that | o to, bl tect,a particul ar
functi onzﬂ‘l?rPQV'V\l‘iP‘TOQY' f’%é'ng{f’i r%‘tygt *élﬂ%rgFrEM GREI° %Iberggﬁgﬁgtpnphe conmpound. For
exanpl e, s@?ne:@@oﬂ%nﬁﬁq(ﬁ’rt&ﬁ%ﬁ?ﬂoﬁgﬁéﬁlg‘ﬁﬁcludﬁtg%tél‘éb@bmbr@nﬂ'h@ttaChed to an
am no group that s or rotects the afino functionality in the

conpound alkanietratice! may h@umlthsﬁ’wﬁd@ sulstiyed il poeler BE v |

trifluor r ) r CBz) and

9-fl uor e%@ﬁ%hﬁ%?}ﬁ-eﬁ@ﬁy@%ﬁ@%‘@%{d&n@%@t%ﬁ rg%(fh%)& }Sgﬁ‘"w {%?33 protecting
group’s r%ﬁﬁétﬁﬁteg vﬁttﬁmﬂf@ﬁmu@ﬂtﬁlqg‘eneatgmr(em fRoragnetiy, t hat bl ocks orI .
protects the roxy.functionality. itabl e protectin roups i ncl ude
acetyl am¥flugremethylatr @amﬁ@ﬂ %’hé@f’?ﬁ’éf &Blﬁfﬂ'ﬁe&%ﬁ@t@' etg Y16 Decenber 2005
VO 03/ Oo%ﬁ@?th%i‘kégcﬁuﬁﬁ%/ G2y ﬁahehldflaﬁralk@@ 4lkgla@iopoxy group that bl ocks

or protects t arboxy > functionality. Common car box prot ecting groups

i ncl ude dtauadms@zphalkylttm@@p g thezsqme MRAIRY ag aliyl

2. (p- i ¢ POSKE RN T PISEBA R =11 pdich e HFRRS ‘t??ﬂ“’é%“’%“‘%%‘” ni tr oet hyl

|
and tjpe lalkgbamiray, dmllqmmnalor digithio gtouprhasfthprsatrwdneargn@a%bpé and their

use, see T, W Protective Groups in Organic Synthesis, John WIey
& Sons, ﬁé‘ﬁﬁt‘?ﬂt‘aﬁa Sgﬂneﬁ.@oyg.rm ‘ligand” refers to a conmpound that binds

to a recept or ThASemt'§RAIdNG 0PNy shhtﬁatbquadamrezassemnmmanal or full
agoni st or antagonist 1o activity. The phrase "ther eutA ?I Ily effective
amount " wiegs shatrare sithertpagially or fully hydrogenated For example, partially o

fully saturated (Cs-Cg)cycloalkyl includes groups such as 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-ieoindole, 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-benzoxazine, 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,



conpound of the present invention that (i) treats or prevents the
particul ar disease, condition, or disorder, (ii) attpDatnther20® i orates,
or elimnates one or nore synptons of the particul ar di sease, condition,
or disorder, or 15 (iii) prevents or delays the onset of one or nore

synpt ons fo dsheosger ti cul ar di sease, condition, or di sg@gh@escribed
herein. The term"aninmal" refers to q%mans, conpani on animals (e.g., dogs,

cats and horses), food-source animals, zoo animals, marine animals, birds
and other simlar animl species. "Edible aninmals" refers to food-source 20
animal s such as cows, pigs, sheep and poultry. The phrase "pharmaceutically

accept abl e" .| ndi_cat t re A t be conpatible
chem cal ly gL&ﬂ’&ﬁ’t@{%ﬂ%g& @fﬂ @%@%ﬁg}ﬁ&.hguutagﬁ@r?él’iohgfr?g@@% S conprising a
f or mul at i onincladd poridiit-Reyl, mayetaL3-Heiungn-8yk ddrag-2-yi Heiophen-B-yl,25 The terns
"treating", "treat", or "treatnent" enbrace, both reventatjve, i.e.,
prophy! act i RioPRRR-3pd thiazelr2,¥, PYr@z'tzﬁﬁ'rﬂyf roﬁﬁ'é(l’lp}!ﬁ??b’:g%ﬁq%ﬂﬂ@gbgﬁ the present

i nvention" hifd ' hiolg heptzbrraM-8§), refer to conpounds
of For mul ae&l?wﬁls@{i?%)sﬁgﬁ%ﬁ?#—gbehir?%qrbgéggg oxi des thgr eof , prodrugs of the
conpounds oisobenzotityam3yk ibesgoth®phermayinbeazethiopheny3-yb degalgtlhdndili t s of the

conpounds, gi en, 0xi ©hQk [UGS N 1 ¢ sol vat es of
the compouriadh 2RATIBGAHE Sk el nQatis 1 P8RS TR B 500665

PCT/ | B02102gi60l8Byland/4asxattiaghl-3g4, andthevikd, as, al |l stereoi somers (including
di ast ereoi soners_and. enantioners), taut rs and isotopically |abeled
conpounds. DETAITIIEGQW%@gﬁﬁﬁen@?IWQaWb%Pg&gWQQVﬂ&é‘ﬁf’f’@rﬁﬂ%‘&?des a net hod
for treatin [ 8MaRsd With adi I861R Pt Aiole¥aIY, The dichh semdieulecondi ti ons,
or disor der@aﬁeeg'cf@ny]ﬁ?ésdt@??ﬁéjlﬁ%gnrﬁpﬁﬁdsﬁg! For mul a_él_}ﬁl? whi gh act as 5-HT2

recept ono | i wgplaging(the bydregen gtom is-damoted asd@ 'sHbalitygnd.” FRor 1igands). 10
(1B) where Substituted specifically envisions and allows for substitutions that are
common in the art. However, it is generally understood by those skitled in
the art that the substituenis should 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



Xand Y are CRand Zis N, or Xis Nand Y and Z are CR where R for each
occurrence is hydrogen, halogen, (Cl-C4)alkyl, am no, 18Detémber2B05 ‘
C4) al kyl ami no; Wis oxy, thio, ami no, (Cl-C4)alkylami no, or acetyl ami no;
Rla, Rlb, R10, Rl1d and Rle are each independently hydrogen, hal ogen,

nitro, cy. .no, -C(O NH2, (Cl-C4)alkyl, hal o-substi Cl-A4) al kyl,
(Ci- M)‘gﬂﬁgﬁ@‘%hal o-substituted (CL-C4)al koxy, Rla ?r?é‘h%%@gﬁﬁgken téget%er
forma 20 five- or six-menbered, aroMatic or partially or fully saturated

fused ring, or Rta taken together with Rea or R2b forms a five- or
si x-nmenbered, fully saturated fused ring; Rea and R2b are each

I ndependent | y hydrogen, (Cl-CA4)al kyl '
(Ca- o) cyorubaRAPt SRS sakbogy OtPa tindl & bRl s HON " 25 Torms o
(pr of er abi 1 e Vi 0000605, 10 PCT] B0/ 022
; cenber
e zgr;a. eachcyaneeiwhaditmsthyisibile h,2-@rme@1'§i§4’)ﬁ OFYWP&WE%%;BQIZ{(SIZZM R and
substitute ' , o] I '
v oxy. - ( LdeRuaY: 2 G Richofistiony i A ot oy ano.
g% ggzl tgtfqhmﬁr’mﬁyiar(c[ibe@R&ahﬁmw}ger’(e@demfwiﬂbﬁﬁp@t%qmﬂcﬂfﬂ”ﬂs or
- nyl:.a nitr - ax
i trogen R e uaSpter aeieee, PREGRE GO RGNS sliReRETROUT OF "
Phterg?tepoggﬁfhrdglﬂ?gg%ﬁ, lﬁé‘ﬁok(rjdﬁq,wgn.at ?,Ol valte orohégr ate of the conpound,
, -the prodrug, or : ) d
i nvention may bENEs@HR H@@ng”e@fwﬁ%’%yﬁpmﬁeﬁ}%h@y‘% ﬂggg%uﬂﬁn@rslﬁ%; ;chgggzgm
anal 09ous. },0.d S HBMENA telyiocCORMiAd or AllagonRbt atdbaniby Tn 11 ght o

the description co _ e starting nmaterials are generally
avai | abp e &ctivitycommerci al sources such as Aldrich Chem cals (M I waukee,

the art (e.o peaei i SRR Athht sl mbtde e 2 L Se,
and Mary Figfgund®s BEesresentanvaationthat (i) treats or prevents the particular
disease, condition, or disorder, (ii) ‘attenuates,,ameliorates, or eliminates
one or more symptoms of the particular disease, condition, or disorder, or
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,



Synthesis. v. 1-19, Wley, New York (1967-1999 ed.), or Beilsteins

Handbuch der organi schen Cheme. 4, Aufl. ed. SpringeneYecémber 2805! 1N,

i ncl udi ng suppl enents (al so available via the Beil stein online database)).
20 For illustrative purposes, the reaction schenes depicted bel ow provi de
pot ent i al wigQWjo®ses’ Or synt hesi zing the conpounds of thep@iRsARtei NVention as
well as key internediates. For a nore detailed description of the

i ndi vidual reaction steps, see the I':1>§anpl es section. Those skilled in the
art will appreciate that other synthetic routes nay be used to synthesize
the inventive 25 conpounds. Al though specific starting materials and

reagents are |cted in the schenes and d beI pw, other starting
material s a ? Agdres, %%‘Hem @ea@g‘?f‘ﬁoﬂwm&‘ﬁ‘ﬂ# R E?;{"c{/ari ety of
derivati Veserﬁ?ﬂb@n@ré)elaﬁfdﬁﬂsaﬁdﬁQ&bblbﬂIyslabélé’d Qéiﬂpéu@@; many of the conpounds
prepared by the net hods described below can be further nodified in | i ght
of this disclosure using. 30 conventional chem stry vveII known to those
skilled in the art. For exampie§ai&p pesH onkage (i.e., W= S) can be

easily oxidized to its correS'pt'thh‘n'q—mm—l\gG Decenber 2005 WO 03/ 000663
PCT/ 1802102261 Aheqpresentimeptioryprovides a.neethod\for i18aGling oiq@RYendisg by conmon

oxi dati on cedures oxidation. with chl or,operbenzoi¢c acid). In
t he prepar 'ﬁ’ 8&“05HPFE?@%}%‘Z‘JE‘SS?SF-’?h%C’%ﬂE’Qén‘PF ‘ﬁ?}aﬁ _b(yp "H?'%FE'&Ql on of
renote fU“CddnﬁmﬂinUh)bf FerrBula f(lBﬁ WhRh)acPas S9ERNEeeptoniianes (préfetabiyer medi ates 5
may be necessary The need for such protection will vary depending on the
nature of t&hHT eoeaﬁﬁ/@rs-blﬁane@emprllg@ndﬁd the conditions of the preparation
nmet hods. Suitabl e am no-protecting groups (NH Pg) include acetyl,
trifluoroacetyl, t-butoxycarbonyl (BOC), benzyl oxycarbonyl (CBz) and 9-
f1 uorenyl met hyl eneoxycar bonyl (ENge) . ﬁﬂe rl;_?ed Her S| ch protectionis to

. Hor aRdeneral description of

readily determ ned by orgg ski |

protecting groups and thyj i ?Q T. giey” Protective Groups in
Organi ¢ Synthesi s, John & "BonsWN 991. .Scheme | illustrates
the preparation of conpQiy of the present inves BIY where Wis 0, S,

am no or (Cl-C4)al kyjgasi
10
(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;
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);



WD 03/000663 21 Hal N Hal H I N Rh Ra Ill PCT/I1B02/ 02261 ' Y~z Rsa ~- N

NHal R7N\ sb RIV Ph W= -0O -S, -NH or (Cl-C4)alk '
. . =S, , Y6 BEcas
substituted or unsubstituted phenyl Schene | s Reaction of t]?leeragio-ghal ogen

substituted heteroaryl conpound of Formula Il with a conpound of Fornula
11 (R4 ma é{Btlonally be an am no- protecting group) in a swtable sol vent
(e.g., etWRWHMO6E3. hutanol, n-butanol, toluene, di oxad&THP¥E26h\E of

acetonl trile) in the presence of a diitable base (e. sodi um carb

) onat
pot assi um car bonate, cesium carbonate, 1o sodium h3(/drgxi de (NaCH) e
pot assi um hydr oxi de, 1, 8-di azabi cyclo- [5.4.0]undec-7-ene (DBU), ’

tPgT,E gflj'glsg“h FEROE Rlecasrbandarenienly fyosdeenbuCa GaPts) cooces
Appr opr | at §%§@%%blﬁtﬁ?éd%ﬂf nRiobPIBSERHGL ek h an, excess of the
in the presencer'd$ hgdrogen, hydroxy, (01-04)a|ky1 (C1-C4)alkyl substituted with or DVF)
hydroxy or cyano, (Cs-Ca)alkylcarbonyl, (C,-Cs)alkoxy, (C1-Co)alkoxy-
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 statting
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



sui tabl e base (e.b., sodium carbonate, potassium carbonate, cesium
carbonate, NaOH, sodium hydride, DBU, TEA or pyridine)egfecaips2085C to 5
about 200C for about 1 to about 7 days produces internediate V wherein W
is an amno |linking group or a (Cl-C4)al kyl substituted am no |inking
group.  Syig@hbeeM nes include benzyl am ne, 3-chl or obgagyl,madne.
3-fluorobenzyl amne, and the I|ike. ternatively, internediate IV nay be
reacted with an anion of an 10 appropriate al cohol or thiol in a solvent
(e.g., THF, toluene, dioxane, DWF, benzene, or a mxture of benzene and
water) with or without a catalyst such as 18-crown-6 at about 25C to about

wis 0 or <o MR, s gﬁ“%%ﬁﬁ&ﬁ“@%ﬂwéﬁﬁﬁﬂ@aﬁﬁ?@%e B asponding

al cohol or (d.pbxiddtioh withbashlofopedenzdib apid}. assi um car bonat e, sodi um hydri de,
sodi um hydr oxI de, I?Ot assi dr oxi '-l"@ﬁ&’é tass ut oxi.d or sodi um

metal) in an i ndPdNS PGPS S%QP mpo prgﬁ BRIOREEN o phenzene)
at about 25; g gle@@ﬂ}hbtlc?r%i@ (E%;r prlﬁgé_?%br §edoﬁdé\?%%nc%4>fhﬂé¥rﬁed1§éétab| e

al cohol s inclu benzyl alco henet h al cohol tﬂheneth yl

a: COEO: )5 3- ma?memel@esﬁayv Theogasl for suathprotes mwnﬂwaryaqi@ﬁﬁadmgca*? fret hoxybenzyl
5 ohl or o- o FRURLEHGE fetheBiRIBeai and R SrtuBIEohO Kot aiRR”,

d: 1(‘: Lﬁglr obenm}ethdclmlgﬁiﬂg?gble&nﬁaoigliactdgﬂnggmupyl NHJngc)lmdludf-BacﬁPdl,l f | uor obenzyl

g hydroxyrrei"%??roé‘:% Eg b&ﬁic E'P%’g?%?g} %Qé ar?éﬁ:yl pyri di ne,

and the i kﬁ‘uor%&iltné %nb@*ﬁlaﬁ)ohg({FHﬂfé} Thd Rbdepaesiinprotection is

(2- met hyl pheny net h -(trifluoromethyl)-a-tol uenet hiol,
2-chl or & a- teaidibedetermiopd by gnerski Iprtbwrt) Fong opBgrel gessription of

2-chl oro-6-f] uor. el m chl or obenzyl
mer capt an, Q‘r ﬁecé’ﬂgﬁf]‘ﬁr%’lﬁ'[@f’@ieﬁ}% ﬁ‘%rcapt gﬁg&ww@%‘ﬂ% Decenber 2005
VO 03/ 00066@rd%ﬁﬁ$ﬁﬂﬁé@36ﬁn%le?*&e$emd Nededekmmje can be oxidized to the

correspondi ng sulfin - sul fon standard i dation procedures
well known to t fég@n'@ll qsgateﬁ the Ql)é@argf f compounds ofthe presen_{1

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




When R4 is an am no-protecting group, internediate Vis deprotected s to
give the amne VI. For exanple, a BOC protected am nejg®scéifher@6ps ot ect ed
by treatnment with trifluoroacetic acid (TFA) in CH2Cl 2. The secondary
amne VI can then be alkylated to the amine VII by nethods well known to

t hose skllled in the art. A preferred nethod is reductive alk Iatlon
Gener al | yVOR¥OMESBi ve al kyl ation reactions convert intFrREEPARSI into a
Schiff 10 base by reaction with the d&sired al dehyde or ketone in a polar
solvent at a tenperature from about 10C to about 140C for about 2 to about
24 hours 1in the presence of 3 A nolecular sieves. Typically, an equival ent
or a slight excess of the al dehyde or ketone is added tqQ the am ne.

Sui tabl e polar solvents inclu nmet hyl ene chl oride, 1, -Xﬁgﬁnoroethane,
dlnethylsquOX|de 15 di net hyl fior mam de, alcohoH& (e.g. t hanol or
ethanol ), or nixttles t her eof” ™A preferred sol ve gl . In the
sane reaction ve seL t He Rirme TR then—+esuced J e tertiary amne in
the presencepgé” anNe | ng adémr)at a tenperatyr ‘\on1about 0C to about
10C and then warned to a tenpehature from abou® 20C tR about 40C for about
30 minutes to aboutl 2 20 hoursdlt Suitable reducing agent® incl ude

pyri di neborane conpl ex and netal borohydrides, such as sodi um borohydri de,
sodiumtriacet oxy borohydride and sodi um cyanobor ohydrj.de, ,Suitabl e

al dehydes or ketones include paraformal dehyde, acefal yde, acetone and
the like. Alternatively, the amne VI may be acyl atped gr_¥Xonverted to a 25
carbamat e according to nethods well known to those HIT\ ed ghe art.
Conmpounds of the present invention where Wis an ang no |inking group (NH)
or alkylam no linking group can al so be prepared by reductive al kyl ati on

of an am no group at{(ached to the pyrim di ne or Ling,as
illustrated i n SchEmeSEl B&A| o The synt hetsj ¢ p esﬂ anal ogous to
30 those des8ri bedlaboye f he reductiv rmediate VI in
Schene |. 16¢ ek 2 BMQQO@G;B_M Hal VN PR
HN._ Héb VI
/Y\ R?
2 LA
|>(\NA Ph
H4/N -
VI

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.



NNN 1 H R42n XI -Rm A'" Hal NN H X 1C Schenme Il 5 The conmpound of
Formula VIIl can be converted to the benzyl am ne Xl 1§pet@hb&d®0sel | known
inthe art. A preferred nethod is reductive alkylation as described
earlier in Scheme | where a Schiff base is formed with intermediate |IX and
then reduggsibdsts an appropriate reducing agent.  Sui tyghfigsahsighydes and
ket ones (i.e., conmpound of Fornula I I ncl ude 3 |l o chl orobenzal dehyde,

3-fl uor obenzal dehyde, m chl or oacet opfienone, m chi 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 chi oroacet ophenone,

O A P A RBAADY e LU ARE AR Grgd 5a £ 202 07201
2005 WO 03/ b Be.g., EXOH, +BuOH, dioxane, THF or DMF) in the presence of a
suitable base (e.g., sodium carbonate, potassium carbonate, cesium
carbonate, NaOH, sodium hydride, DBU, TEA or pyridine) at about 25°C fo
5  about 200°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.



PCT/ 1 B02/ 02261 25 di fl uor opropi ophenone, 2, 3-dichl orobenzal dehyde, 2, 3-
di fl uorobenzal dehyde, 2,5-difl uorobenzal dehyde, 2-chl ¢4 PeSember 2005
fl uor oacet ophenone, 5- chl or o- 2- nmet hoxybenzal dehyde, 2-fl uoro-5-
met hoxybenzal dehyde, 2, 5-di chl or obenzal dehyde, 3,5 5 dlchlorobenzaldehyde
3, 5- dlchloroacetophenone 3, 5-di fl uor obenzal dehyde,

2,3, 5-t ri VPIHPYMEnzal dehyde, 2, 3,5-trifluoroacet ophend’ﬁg’m‘}?ﬂ%z‘%

trifl uoropropi ophenone, 2,3,5-tichl c¥obenzal dehyde, 2, 3, 6-
trifl uorobenzal dehyde, and the |ike. Treatment of the resultant conmpound of
Formula X with piperazine Ill in a suitable solvent (e.g., ethanol,

t-butanol, n io butanol, toluene, dioxane, THF, DM or ionltrl I e) in the
presence of a Ehe sufisledinksagrecanebe oxidized taifecarBEeRANCING ﬂ'@ﬁry & um carbonat e,

SO Y EOya P REu b S Ry 2o S n200C T or bl

1 day to Formul a A. Conventi onal
met hods anghedrt.t echni ques of separation and 15 purlflcatlon known to one of

ordinary skill | art can be u ed to of the
pr esentyi nvent |‘B[r]‘|1 “EE'SV@I @mwfffﬂbecx)asi PRYE: 'iﬁe@%@@{ Vi es eI at ed t her et o.
Such te hnt&gigétn@émm@v:%ﬂe o@btedrmmamaysbell in the art and

may i nclude

or exanple, all é of chro %g p% h pressure
l'i quid chrdepmtﬁﬂ@iﬁwlre(ﬂﬂpﬁm)wmt Iﬂ té: § Snf™®0 comon
adsor bents_such,_as gfiab ell
recrystall pecaqngﬁ( arﬁh%\/gé?r?g{regnlfégwi%feeﬁ ﬂﬂ)éeéna;ﬁ{-?wf@}q%@ o{liﬁwext raction
t echni quesknowi & hospskilleddn die altheArpTeiBe“ﬂd niathvashis ireduating abylatieny at ed and
used per se or int har maceut. alt, solvate
and/ or hy@eag@"%'lfﬁguqﬂé? ﬁ{pygil?'f' fea QP%P Vt%g 'ﬁtﬁgib%a‘a%llggﬁgmh%g%@aﬁl c salts of
a 25 cq 0 ?&ﬁréa@ﬁo%ﬁ%tdésﬂééﬁldeh?de Shiesenesiala polassolantpt @pared in situ
duri ng I solation and purification of a cogBound or by separately

reacting ttmmnma’qmoerim alioulx1 1€, togabot M Gondhont 3 13 aPpud4h Y ani ¢ or

i norgani c acid and iso in t N et ve salts

i ncl ude t h& W?(ﬂ'%?tﬁ"S?rPL@h 'H@‘&lg‘@gh?g{!és ﬂﬂﬁcagf gim gﬁ?ﬁt‘lgﬁﬂ bi sul f at e,
30 nitrat eexaﬁéé%tcﬁ‘tt% alaéhyﬂeldﬁk@whetlahddecbboahaammeb@wt@ﬂ&apdpel mtiate,

Bﬁg‘; SLSt e, sgl@emgtm}ﬁgge Sﬁn?%lr)%tgrete Clrli%lfll&g:[ 1e D- CH(‘EHOI’OQ hari OrcxamSmyBﬁﬁéQ@é e, lactate,

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.

Aliernatively, 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.



WO 03/ 000663 PCT/ 1B02/ 02261 26 hexafl uorophosphate, benzene sul f onate,
tosylate, formate, citrate, maleate, fumarate, succi pgiRcedBél2005e€,
napht hyl ate, nesyl ate, gl ucoheptonate, |actobionate, and |auryl sul phonate
salts, and the like. These may include cations based on the alkali and

al kal i ne @gydkhoedt al s, such as sodium 5 lithium potapskik@mmsal ci um:
magnesi um and the like, as well as non-toxic anmonium quaternary
anmoni um and am ne cations includinaf but not |imted to, anmoni um

t et ranmet hyl ammoni um tetraet hyl ammoni um et hyl am ne, di net hyl am ne,
trinmethylamne, triethylamne, ethylamne, and the |like. See, e.g., Berge,
et at, J. Pharm Sci., 66, 1-19 (1977). 10 The term "nitrogen oxide" or
"N-oxide" refers to the oxidation of at |east one of the nitrogen atons in
the pyrimdine or pyrazine ring. Oxidation of aromatic nitrogens is well
known in the art. Typical oxi diRZi ? agents include reagents such’ as

hydr ogen peroxide, trifllogeg hs acid, m chloroperbenzoic acid and
the like. In gengral, the oxi on'is acconplished is in an inert solvent
(e.g., nethylere <hloride gt ctf ordform). The.pgsition of the N-oxidation
may vary dependi ngl upch the st@’ic hinderanc f£§31 fibstAt uents on an

adj acent cafpon "Wt oy, The N-oxixde or nixtﬁé &f J caw®be isol ated
or separated using conventj;pRahsprocedur es” such ash Cchr omat ogr aphy
and/ or sel ecti veVlEr yst al H-zat--or—28—Fhe tern1"prodr¥9 pdns a conpound
that is transformed in viaeskmeatyi el d a conpound of ¥Ornufa ¥ A, 1B or 10
or a pharmaceutically acceptable salt, hydrate or sol vatg of the conpound.
The transformati on nmay occur by varioys nechani snms, such as through

hydrol ysis in blood. A discussion of the use of, prodrugs i s provided by T.
H guchi and W Stella, "Pro-drugs aS{QB\thel livery Systens,” Vol. 14 of
the A.C.S. Synposium Series, and i®—BigrRverdible Carriers in Drug Design,
ed. Edward B. Roche, Anmerican Pharnaqgutic Associ ati on and Perganon
Press, 1987. For exanple, if a conpoungl ofthe present invention contains a
carboxylic acid functional group, a progug can conprise an ester formed by
30 the replacenent of the hydrogen atom of the acid group with a group such
as (Cl-C3)al kyl, (C2-C12)al kanoyl oxypet hyl, 1-(al kanoyl oxy) et hyl havi ng
from

X/YQ'Z ﬂ% R )
e AL A
[ S N Sy
J H
P ~ N \"\Rab R" R

H‘!d
Xt

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-



16 Decenber 2005 WO 03/000663 PCT/1B02/ 02261 27 4 to 9 carbon atons,

1-nmet hyl -1 -(al kanoyl oxy)-ethyl having from5 to 10 gg1eEmBéIoS
al koxycar bonyl oxynmet hyl having from3 to 6 carbon atons, 1-

(al koxycar bonyl oxy) et hyl having from4 to 7 carbon atons, 1-nethyl-

(al koxycaghonyl oxy) et hyl having from5 to 8 carbon ato

(al koxyca&g)oﬁépgﬁﬁ% nomet hyl having from3 to 9 carbon M’ii@(l\k

(al koxycar bonyl ) ani no) et hyl having f2dm 4 to 10 carbon atons, 3-phthalidyl,
4- cr ot onol act onyl, gamma- butyrol acton-4-yl, di-N, N (Cl-C2)al kyl am no( C2-
C3) al kyl (such as J3-dinet hyl am' noet hyI) car banoyl - (C1- C2) al kyl,

N, N-di (Cl1- C2)al kyl car banoyl - al k and pi peri di no-, pyrrol I di no- or
1o nor phol i ditifctopropipphénydne, gla-nuctdm enz deé"Y@%» 3und of the present

i nvention rodrug can be fornmed by
t he repl ace‘ﬁﬂlhq%tg%é@gﬁﬁ&%% Sggwg’p%'ﬁnﬁg@hyﬁée%amoﬁo? group with a group - -
iUCh ﬁsl (Flfé%&@o@tdphamyﬂmﬁymmﬂ memr?@l:@hzﬁ)ehj{dﬁaiﬁgmm% gt hy: -

-met hyl -1 - n al koxycar bonyl oxymet hy

N- (Cl- C8) a’l“ﬁ&?@i\‘j,bﬁnﬁﬂ)ﬁ 3&% %o%v@?%%iotbeé{ﬂméﬁgg( Cl- Cs) al kanoy!l , a-ami no(Cr
C4) al kanpy| gicbpbafdiaétyde 33, smlmsa&etop?fenan@ra sdiiuptobenadidetydey| , wher e
each a-am noacyl group 1's 1 ndependently sel ect ed fromthe naturally

occurring Lza;ﬁrtnthw@ﬁ:malde@m@mtnfhp(@cetg(p@fn@@, "k91)2 or glycosyl (the
20 radi cal r Su'#ﬁﬁ?’&[‘éﬁgﬂe Be%é'ﬁ'fﬁﬂ}f)%be% @eﬁy @)gé group of the hem acet al

form of atf:' a conpoun present invention
i ncor por at etﬁfl@d?obéﬂzamehﬁlmcanddhahkegr'Ematmemtpf tmrmgulmm@‘epﬁtmdrﬁd by the

R car bony! R B BnbeTaan RN BB LS R bR R uen @S
l ndepenﬂﬁntﬂmaﬁ&]tbﬁéﬁé %l%{ne ﬁ'ﬁ? DR g )b omithte) in thélpzeéenc@of & carbonyl is a

nat ur al “a- am noacy natural a: am noacyl - nat yr al C{n noacyl ,
- C( OH) C( O) Guitablerbaise (&g.,isediMm Qamo@g,am@asw%rsa@eﬁﬁkﬂ 80 'tEt'ovo) Y1 wherein Yo

an ﬁ,cc,%c?) i %ég,ql S IEAGHI R P W‘? &S %ﬁ’é@ﬁ?@n@dﬁgﬁ? kyl, -C(Y2)Y3
wherei n Y2 gy th abbureivienidags dives compounds-ditthe Formula |
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,



di - N, N- (C1- C6) al kyl am no, norpholino, piperidin-l-yl or pyrrolidin-1-yl. 16
Decenber 2005 WO 03/ 000663 PCT/ B02/ 02261 28 The conppsDeceniier2D@5 pr esent

i nvention may contain asymmetric or chiral centers, and, therefore, exist
in different stereoisonmeric fornms. It is intended that all stereoisoneric

fornms of Wwoseeeeounds of the present invention as wWeldyaggdeit ures
t hereof, including racem c m xtures, rT{)orm part 5 of the present invention.

In addition, the present invention eitbraces all geonetric and positional
i somers. For exanple, if a conpound of the present invention incorporates
a doubl e bond or a fused ring, both the cis- and trans- fornms, as well as

m xtures, are e 1t hl ' At the single
posi ti onal %%ﬁg’%ﬁﬁ%@h‘ﬁﬂe&%ﬁgﬁgg ulﬁo %I?f,it%%éeft@,%rrx?dé%,ﬁd&?@@.ﬁgg@ﬁ{epng fromthe
N- oxi dat i ofuffardtBesueyinais, thrtrete avphinytaie, mesyldteggucoheptonblep within the scope
of the present jnvention. D astereongeric  xtur can be separated into
their i gdi vagighionaig; a@qol@ﬂafguﬁ'ﬁﬁ% Sgﬁstwqb%blfesﬁ?s‘? H@H“@‘H&si cal cheni cal
di 11 er ences.dayns FREASP UM SRE Wkalif bBUS MBS Slas Sodilne, art, such as by

chromat ography 15 and/or fractional crystallization. Enantiomers can be
separ at ed Highiugp polassiumgcaltivmemagnesiwey ard theslkeras welt @5 BONioXt er eoneri ¢

m xture by reactio ] ri.ate .. Leal v aet | ound (e.g.,
chiral auxiqm@PQ'unE@@#eg@rg%ﬁwwgn?o o‘ﬁgs):?&ﬁjgs'%ceh?(ﬁéé’\gli ﬁegﬁl ori de),
separ at i ng fintiad 19 aareniai, smeichyadmoniveg tetrasghylanmoniuiydr ol yzi ng) the
I ndi vi dual 20 dj astereoisoners to t correspondi.n r.e_enanti,omers. Al so,
sone of théﬂe@&fﬁﬁﬂ@ﬁld@“@fhylﬁwglepp&%aﬁamm%ﬁﬁﬂmﬁrﬁlﬁg' %ﬁyléﬂ’w@pﬁé@mrs (e.q.,
Subst it ut edng hica! Bba)e GNBoRbCOANS ARamsl a8, eBTHIONRY. S nvent i on.

SO

Enanti oners can a e séparated b use of a chiral HPLC colum. The
conmpounts of thé'fprtemﬁ"ﬂtrogwaxlde"onf‘ﬂ’é?mdﬁl@fer$wmﬁ%|®3?’éﬂf%'s 2s well as

cthanol . aneequaeidt RGOS (ne ARETADAS) Fradhd BhC OXENORS oo both
sol vat ed ang suveatlivatregerfsds well khown i thiesant. plypicaboxidizingtagemts conpounds  of
LD DL eSOt e eacante e af Fudiogen paraxide, EftiofoP8lRBRE hGa M ™. and all
chioroperbenzoic 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




30 the scope of the invention. For exanple, all of the tautomeric forns of
the im dazole noiety are included in the invention. Alg®ecéfber@oespl e, all
keto 16 Decenber 2005 WO 03/ 000663 PCT/ |1 B02/ 02261 29 enol and i m ne-enam ne
forns of the conpounds are included in the invention. The present

I nventi on_al s/o gnbraces I sot opi cal | y-1| abel ed corrpoundsP ﬁiﬂt"g?ﬂpresent
i nvent i onWRHPEHYr e i dentical to those recited herein, ¥ 5 the fact

that one or nore atons are replaced By an atom having an atomic nass or
mass nunber different fromthe atom c nmass or mass nunber wusually found in
nat ure. Exanples of isotopes that can be incorporated into conpounds of

the invention include isotopes of hydrogen, carbqn, nitrogen, oxygen,
phosphor us4 19 9 garioncateme, trm&ﬂml-ﬂdaik%fwipxé{ketiwﬁ"@#{‘g H@‘@,g ‘?gé 15N, 180, 10

170, 37 P R&GLA B i s. 1-
| sot opi cal %_ﬁpg%&?@sdﬁﬁg%%ﬁ%@&%&mte L@Fpr esdeﬁﬁhﬁn?(ﬁ?%rggﬂag% ., those
| abel ed wi {dikoxytarbonylda)ethylehavingffrom 4 to ¢ caponradomad]-oretiiibst rate  tissue
di stributi assays. . Tritiated. (i.e 3 -14 (i.e.,14C
i SOt opes a%@‘%ﬁ‘%ﬁ@ﬂ’%’%?ﬁk@&&@&%& 5203@[5?. %g@gﬁg? pr(epar ati on) and 15
det ect abi | fAmbxyEatbbMAyamiferdethyl ievirgrfrom Bho beavbar atoms! bifds such as
deuterium (i1.€e., 2 may afford certain therapeutic agvant &s resul ting
from gr eat koxyearkpayamine)etivl hayjng fzorg .4,t°i1ﬁ&ag§qéﬂt°m§' ﬁﬁ'aﬁ&ff -life or
reduced do e ) LENRKHBRAInolC.some
ci rcunst an . otopically el'ed conpounds” of tThe present invention can

ond gt G nAi0aaeR Sy I S G ep RiiaReos
general |y bgakyl @uepas gcimgttyizintinodtmd), pahaatiyl-63-Gz)akpg 1t hose

Hakyl @ 8 Hyial G)akygNdiG

di sclosed in the Schene d/or in.the.Exanpl es. herei nbel ow, by
subst i t ut | Fejalicatsmay- 1~§9a‘w1m|wrﬂgygﬁrq‘ﬁ§woy on-i sotopi cal | y

parti al® ag R oinbEFHRRR. 1! o1 26@ cf arably 5 HT23 or 5 HT2c par i a
agoni sts or antSiglaflytity compeundef Qﬁ_@fﬁé?nﬁﬁﬁm@ﬂ@ﬁ%ﬁ%ﬂf‘g@' the present
cf'foct i ve GG BrouE: aampshlingeEPE REireu L e RbInGsar el BP2ut ol Ty
phar maceut hﬁﬁbgyn aeeeot iablatcobstgrpuewith adjroupstcioas (@arri er .
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.



A typical formulation is prepared by m xi ng a conpound of the present 30

i nvention and a carrier, diluent or excipient. Suitablgpeashhereosdil uents
and excipients are well known to those skilled in the art and include
materials 16 Decenber 2005 WO 03/ 000663 PCT/IB02/ 02261 30 such as

car bohydr fegmoexes, water sol uble and/or swell abl e padyBicee hydrophilic
or hydrophobic materials, gelatin, oils, solvents, water, and the Iike.
The particular carrier, diluent or e%%ipient used wi |l depend upon the
means and purpose for which the conpound of the present invention is s
bei ng applied. Solvents are generally sel ected based on sol vents

i zed b i L] the art be ad tered
o a mammal .1 h BB RERUNGS g Bresgt BventEn ab. BT AHIERHE Aol vent o such

as water anghigl b&riterd0dnd, Midréfofd leXRihiffdrait stargoisarhoid Ror@e. Fisci bl e in
water. Suitable aqueous sol vents include water, ethanol, propylene glycol,

10 pol yet hyll'ltﬁﬁ'é'eélﬂ”jﬁééﬂ stefavigpmeriodopmsnot thecampqundsiaf thexpresertxt ur es t her eof .
T Lot o b AP TN B niifid fBr M indlicifleRofi hidres SbARbARZ| 10 agen: s.

surfactants cdatin ents sifrer suspendi ng
agent's, Pr esfahe ptésestinvention.oki atiditics, heqagsent gvegiiont enbgiceslaiht s, processi ng
flavoring,.agents and ot her

d | f
1< Known adRaYE e PaTErRlsORR e S pre Lo PaBehe AP B0E oy g (i e,

conpound  of praEéntiveResH mbmarates)@d@ﬁbl@banm@wseaa:hgcmmw tison ther eof)
or aidin the manuf acturi ng of the phar rraceutlcalrwgroduct

nedi canent )andr#ﬁ@ﬁf‘&ff?ﬁl%ﬁ‘f\@h%s FrixiUTes, e Spraged it “T?o?ﬁ?@ﬁ&’fﬁﬁal
di SSO' uti angér}glogmg@ﬂ? RIrkEsbbitiohal E0hefXiRhRuré b ﬁﬂze rug substance

(i.e., conpo present 1 nvention or sta _ _f orm of the
corrpound) (asgnerscreaqﬂi@dmmmeﬁ o)qctatlonlekmelmrlmﬁhne/md pwagine oingser known
conpl exation a ent I n Lt abl e solvent in the presence of

one or rmr@Sfa '}'ﬁ&kﬁe;ﬁ‘:@ﬁ‘?g 8&!??98&&“’9@‘5’ e. The conpound of the present

i nvention is tymigablepmeRE Miktaieatahbe®e Pai‘a@émmﬁhbircmjmdmage forms to
provide an easily controllable dosage o the 25 d % and to give the

pati ent an dirsigmeisogien entie Rﬁsi‘ﬁaqﬁfdh@hm&@'% ehemieal eReRsNaceut i cal
S hays: uonhiot: TS ot BRER LR Tl ihgighy @ var ety
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, ethanol, 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-



adm nistering the drug. Cenerally, an article for distribution includes a
cont ai ner having deposited therein the pharnmaceuti cal 14 pe¢aghik2oos i n an 30
appropriate form Suitable containers are well-known to those skilled in
the art and include materials such as bottles (plastic and gl ass),
sachets, 16 Decenber 2005 WO 03/000663 PCT/I1B02/ 02261 31 anpqul es, plastic
bags, met %P %N%¢ders, and the like. The container mayCTAPEYH%cl ude a

t anper - proof assenbl age to prevent i%Adi screet access to the contents of

t he package. In addition, the container has deposited thereon a |abel that
describes the contents of the container. The | abel may al so s include
appropriate warni ngs. The present invention further provides nethods of
treating Senflandimoeperamineidims ofitheicompovads awnaludeshi® thdr di sorders in an
animal in need'f.of such treatnent that include adm'nistering to the aninal
a therapeui”i"ﬁ% qr&., effective anount of a conpound of the present invention
or a phar maceutTigapresentGenticn 4ls0 embeagsi issiopically-lalidled compoundsunt  of a
conmpound of the present _invention, and ar maceut i cal | ept abl e

exci pi ent , oldhe peegent We'&t!ﬁnr"i’m‘:"h are-mg'ﬂ%ﬁf?380§esfeﬁ§? ri‘e(fﬁﬁnagll’\?sﬁsef ul for

treati k3 5@%& theC&HR &gﬁcﬁé;&iﬁiéﬁ dhREas BF anGRstA hhiiAgan atsmidi sor ders.

Prefera e conpounds o resent invention act as a partial
‘agoni st at miabe obAES2 Bumberditienentirers thavaiomiq Mags 6f BREHNYMOBhe conmpounds of

the present inventign act . ' ' . regeptor site
and gs an 'éwaﬁggqﬂ%ﬁ"&??%zé%aﬁ@%%'gé@gg gwas%?%bgﬁgrg e%tg I“?,B Ito he 5-HT2
r ecept or - NEsthaéeliscf FRpmdentionirbiudedisotopes of syalroigan, carbee) wrogan. from t he

group consisting of weight loss (e, g., reductimnnas,i®@.Caloisheid-Ntake),
obesi ty, b@XMQﬁﬂaPh?ﬁPEﬁ@QsﬂWHPa§§ﬁb%ﬂﬂﬁ-%fc I%ﬁl'ﬁ'teg’l 0 bﬁagé] syndr one,
depres? on1,70ats15pp' a5l %ﬁaiaffm,reg' &qivgﬁ,_ di sorders, psychoses,

schi zophrenra, i grai e, 'al cohol i sPn t obacco abuse, pani¢ | sorder,

anxi ety, post - tCentamisobopicatiyHabeied campntids 6§ the pIesaNk invantign égg'ng, soci al

B o o - hERRRIELATH PR PE) AL SR Pl ettt G
obsessi ve gauBWisibion eayke Tritatudane s *Hpandcabey-id (i’ Cexual
dystunet! oirs]otiorg]ms'smglrcsze [S)argigillgr'lﬁ prggeerre tng t‘}a‘leﬁje%%g lo%}e%gra?iglq a EleCt ile difficulty),
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 e)kcipient. Suitable carriers, diluents and
excipienfs are well known to those skilled in the art and include materials



sexual dysfunction in fenmal es, anorexia nervosa, disorders of sleep (e.g.,
sl eep apnea), autism seizure disorders, epilepsy, nuls$ecembér?abscord
injury, danage of the central nervous system (e.g., traunm, stroke, 30
neur odegener ati ve di seases or toxic or infective CNS diseases (e.g.,

encephal ivvip%sMios@deNi Ngi tis)), cardiovascul ar di sorder Spdy@mpbhizzes T OMbosi s) ,
16 Decenber 2005 WD 03/ 000663 PCT/ 1 B02/ 02261 32 gastrointestinal disorders

(e.g., dysfunction of gastrointestin¥fl notility), diabetes insipidus, and
type Il diabetes. Accordingly, the conpounds of the present invention
described herein are useful in treating 5-HT2 receptor- nedi ated di seases,

conditions, or disorders. Consequentl t he conpounds 5. of the present

i nventi on @Nﬁ@ﬁﬁﬁ@rﬁﬁhyqfét%‘o\“(ﬁé%ﬁ'W%§¥@H'ﬁ a‘gn,dfgg?é’\geﬂglgjlggp M&$erein) may be
used in th i '&«Pﬁgahm Qs Idtfvenfie vaRe hhdtheappl | cat i ons
descri bed ﬁ'gre ﬁﬁl@%@%@ﬁ%@ﬁ%éﬁ%ﬁé{ th pr[_ése?ft i nvention can be adninistered:
to a pati dke. Fbe padiager caviet, diluent ohexaipignjarsed wilk depensoinendhs ng to about

shout 79 kanediSant Phpde ofuRPh Fi oditung B R hrasibtuor Y 10 B 00" g
Dari klb: ??[ mf"r? t gemgﬁglrctg?tismr%ggﬂ]@ralrys:l?édbasiedrmSUi [ de(rj, Zgg}en upon t he
s e weT P TSl B LB Lihliepgac g, vPon
admi ni St raty ginarhig] ng(fg;gggt&l,asfafe%@ém@%%nhema@gﬁdamswsawtmoand the Iike.

The determ nation of . rar(lj?es and optimal dosages for a particular
patient i s asevdtendndrathen ran-tekicl solvgnistthat@ie selublereri migelledrvateri n t he art

havi ng t he nef i t ' i . ' noted that the
corrpognds ﬁﬁﬁﬁg aép%ét@ﬁﬁy%ék@ﬂ@ﬁ%%% %@%@éﬁﬂo}jxlehét?gcg?ned rel ease,

cont r oljped poRkigite ghtdisdelgyREGHED, REEGSI0)retul artd mixiyreg theafch forms are
also well known to one of ordinary skill in the art, ..The conpounds of this
i nvention d t 0 euti cal agents
| Thip Termiations wmaelen Inchice e Br pRYerso gl aBals

ot hods of SH B e o eTls ot i he pr esent
i nventi on iagesisnresavativesyiantioddanis, oygqtﬁm@ag@ﬂﬁgﬁiid@g& H{ﬂé’ﬁ?%?"%r e aloso
provided. Quitabl e pal Bk, (RluAigUgdnts, 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 appropriate form. Suitable containers are well-known to those skilied in the
art and include materials such as bottles {plastic and glass), sachets,



that may be used in conbination with the conpounds of the present

I nvention include anti-obesity agents such as apol i pops Die€éribds 2005
secretion/ mcrosomal triglyceride transfer protein (apo-B/ MIP) inhibitors,
MCR- 4 agoni sts, chol ecystokinin-A (CCK-A) agonists, nonoam ne reuptake 30

i nhibitors gsuch as sibutram ne), synpathom netic agents, P3 adrenergic
recept or ‘38 Ppageed dopam ne agoni sts (such as bronocripﬁfflﬁgo,mﬁm anocyte 16
Decenber 2005 WO 03/ 000663 PCT/ 1 B02/82261 33 stinul ati ng hornone receptor
anal ogs, cannabinoid 1 receptor antagonists, nelanin concentrating hornone
antagoni sts, leptins (the OB protein), leptin analogs, |eptin receptor
agoni sts, galanin antagonists, |ipase inhibitors (such as

t et r ahydr oampevtlas, plastic. bags onpiabedinlersaavst edike. dhepeRiaNSB®Yas a bonbesin 5

agoni st), ur o tifde-Y | ' y

d g hydr o)e pi aﬁﬂ ﬂ@f@r%%@"pﬁ’ %2%&%%%@%@9% Ee%%?‘,mtm%%%%%?%% tg tl‘r]eec ept or
agoni st s ogoraahite @b theyiakage. e aniditoneiie@ontairenbas depasitediivareon &n  bi ndi ng
rotei n ant agoni sts, .glucagon-|ike peptide-1 peceptor _a ists, ciliary
ﬁeur otrophﬁ_ﬁbg'ftgﬁtt r'g%%@‘ﬁgcg@eﬂi% itﬁ%gﬂﬂtﬁ’vgﬁ'l%gg?lﬁﬂ?ﬁ %ggener on 10 y
Phar ”acseUtan%bDé’aphﬁ&;?gateT@éang@"m’ NY and Procter & Ganbl e Conpany,

Ci nci nnati, n agout i -rel at ed proteins (Aqé;é_, ghrel I n receptor
ant agoni sts, hi Eeprepentdnvestien fusthes proxiglenimatiaodsyof twgiing e-Hilgoni st s, and

neuronmedin U r tor nLst.s N L~ ' t; ' udi ng t he

preferred @ﬁgﬂﬁg'%%g?at?@ggﬁéié& 8?@%w%$%’8%ﬁ+hﬁr@aﬁ§' nzpe%&!‘ | be ?eadi ly

It?] app?rer%éjdhﬁrédtrlﬂlbht tht i]EIﬂedé g&mteﬂiitgsbltbsapi?]al adhe]?pemifcatby di na][y skj[ Ihl in
e art. speci a referred are anti-ohesity agents_ se . romthe

gr oup con%ffeélﬂy?lén‘@ﬁ”g‘?flﬁ 3‘?@99”@‘36‘["? Biee ,'n‘fﬂr%%gF ﬁﬁ‘?‘?ﬁ%%‘cee@&%gdri ne,

I eptin,, a%%&ﬁﬁw_&m eff3cl& it ofdc‘apmﬁpmlma obihd presptesent

I nvention an I ndti o therapies are adnm nistered in conjunction with
exer ci se andertionzhdsephkamiasediicsily apeqpiabie AxdRiEle diyant.- 18EIA Yy agents for

et on TARMAREL ARy SR ALl SR cbbE el 17 100 01, 11,
the art, f@Qsemeaneoriitions| brdiserdene Rraferdidy, thepampounds afdpiesedt in U. S.
Pat. No. Afih\?ezt%io?lza%t as a partial agonist at the 5-HTp; receptor site. More
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 control 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),



25 bronocriptine can be prepared as described in U S. Pat. Nos. 3,752,814

and 3,752,888; and orlistat can be prepared as descrilbgrkcémbdd.2005Pat . 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

addi ti onajygaRpidegceuti cal agent (e.g., anti-obesity 3pca@eiNeM || al so be
general |y dependent upon a nunber of %act ors including the health of the

subj ect being treated, the extent of “treatnment desired, the 16 Decenber
2005 WO 03/ 000663 PCT/1B02/ 02261 34 nature and ki nd of concurrent therapy,
i f any, and the frequency of treatnent and the nature of the effect

desired. | l,.. th f Jd: | L t isinth
range of { rasaBteng! oty ed- distectinct SR Rbbres i Bt Body vei gne of
the indivi %abetaernsgﬁdus, aﬂ@f@éatdiabe&ésom@mngw,mem:gmﬁommusamma 10 my per

ki | ogram body wei gh some variability -

. of the_ individual per day.. Howeyer :
in the genepraserddd@gEon dﬁwbaﬁperglrg@eb@ewmﬁrgéém %\@%@ﬁe‘?%ﬂ"upon the age
and wei ght xﬂfadiérét%htﬁégﬁsﬁgtc 1ibAs, bf BRbRErs.t B8nsdduieRild &tk cmpPoRin@s .
adm ni stration, e particular anti-obesity agent being admnistered and
the |ikes Tofahe ptasent naention (intiudiog dhpeconmpegifionsranddpecasses Y¥ddosages for a

particul ar patient is also well wthin k] : di nary
skill in tﬂge%ﬂ"'l‘ rﬂ%sﬁas?tﬁ@\l}ﬁ%ﬁlgp#@c{g{e %ﬂ%"fe%gaan%ﬁt ﬁré@\ﬁ%@ (eal.jfr}{ n anot her
enbodi nent éﬁ lib&ori'RS6iled lvrgint i on, the conpounds of the present

I nvention areP useful -in the treatnment, of sexual d funfeiépo@% Sexual

dysfunction (SDThescompaugds of baRresent inventionsaddieasymiis . af fect 15
both mal eS Shfinf SRIsERe e if MEAARGOL Ao ENSRPOT GhiNPdStATT C0amgrel | as .

psychol ogi gani'c aspec are typically caused by underlying
vascul ang di geraiags Fos aolormaal aduli human dewingtecoody weightgf @bpdfSikenador di abet es

depr essi on. deRgea sgragr of Ben apautthef B apgH REYFBSRE Heeh SCFER Snd 20
i nt erper sgqudgqp@@ti i§ typicallly anaigmts _l—aﬂmhfak, sm?né mrbrwrhwag titi generathes sIeI f-
i strose. . 1dosege rangéimey baeaie deppacing VBoB Sk e PRI 4% cral 6 sexual
dysf unct i ong (SR offoIRIASS, ShRfbnlBd foue bHaIMNG66 the palibBE) di sor der s
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-




(Melman et a/ 1999). FSD is best defined as the difficulty or inability of
a 25 woman .to find satisfaction in sexual expression. jdBeenstx2ods
dysfunction (MSD) is generally associated with erectile dysfunction, also
known as nmale erectile dysfunction (MED) (genet et a/l 1994 - Male Erectile
dysfunction ssment and treatnent options. 669- 673 ).
The corrpo“’ﬂ(%m%‘? S%the invention are particul arly benef Iln:ﬁgpozfog%mt he

prophyl axi s and/or treatment of sexu# dysfunction in the male (e.g. rral e
16 Decenber 2005 WO 03/000663 PCT/ |1 B02/ 02261 35 erectile dysfunction - MED)
and in the female - femal e sexual dysfunction (FSD), e. g. femal e sexual

arousal disorder (FSAD). It is known that soqﬁ I ndi |du | s ﬁgn suffer from
mal e er ect stimulaigg hamanegaceptegnalagspeaial EEPC:?Q OMhility to

achi eve an eqartw EP@'RQ%%{]“@‘E@@E |alggar9§h%g§ :fr?ﬂné Ghe OB ﬁ)i@q,)t piin sexual

per f or mance’ nt P on_ | otence 1993)" It has
been esti mahaldgs, hamutmeemomgnm@aianuremawm%tSdgp@ﬁa inhibitoFs BEeY  of al |

d 40 to 70
vears ol d. e irENERaRy ] oo ge g RN ReY gt BERfitesR, g 15
G ngel | 4 Jagomét}%&)m Jﬁlﬂe&paﬂagmmﬁegtﬁy@ndmpm hognitgsi ol ogy of erectile
dysfunction. ‘Ur ol ogy 161: 5-11)

E lp I tion hﬁ gorgnl ficant
negative i ﬂpbﬂroﬁﬂaﬁqfésﬁﬁﬁ‘lelqrﬁ“(ﬂ“alqgﬁ erget, SHHCORRHIPY %ﬁ‘? their partner,
often  resubbhing dr AntddenRs sbxHSbEs: Agdifes] @aculih tindigads to depr essi on

and low s esteem eréas t wo cades ago, MED was &Mrrarlly consi dered
to 1s be appiyinlzotaypnisid, giicagontlite yapdidet], TBAGEOi‘ agonigts,ajl Mal e erectile

O e R A 5ot 20 55 £
or gani Gy C@%ﬁﬁnae‘éﬁuaaié CE] Tarrymh lﬂY(wdﬂectba& Guwabie Goipanyl, i dent i fying t he
mechani sm of normal penile erecti o nd, the ophysi ol o°f MED. 20
Poni et cQincomatn 08 e aRHTE LRI (R, BRI Ron he
balance o oGRRRIRE: BRI Etgtst aniystd bersereummangsal amoth
erectil e dyefronediroy:recepion agoiniis. some@ anbﬂbeqweagan%gmc xgilng\j% ogy 149:
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 selected 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



1246- 1255). Corpus cavernosal smooth nuscle is also referred to herein as
2s corporal smooth nuscle or in the plural sense corpusDe&nsidt0as

Rel axation ~of the corpus cavernosal snmooth nuscle |eads to an increased
blood flow into the trabecul ar spaces of the corpus cavernosa, causing
themto exyp@@eosgal nst the surroundi ng tuni ca and comF@gsdRag drai ni ng
veins. This produces a vast elevatiqgn in blood pressure which results in
an erection 30 (Naylor, A M (1998).3Endogenous neurotransmtters nediating
penile erection. Br. J. Uology 81. 424-431). 16 Decenber 2005 WO

03/ 000663 PCT/ 1B02/ 02261 36 The changes that occur during the erectile

| ex, .and ' hi gh_d ' trol
P ivotving « REURERIhRaN of cdrfiietsdnally L ruhy BHERel saBREO IR aocr  ne
syst em ( NayhQd thelf@Rb of tHeef @dsirsaD i Herdisicing dosadd rmige@han antrodul at ed by

synpat hetic 5 noradrenergic innervation via activati 3 ﬁ?f &ostsynaptic a,
adr enocept opBesity aEENR N @rmifmabwtprpoamm%&@ 09 A RRE endogenous

smoot 1 WSCkiﬁgﬁérﬂ@ﬁg@efgﬂ?ﬁ)ﬁﬂém&%vséwp}gééﬂgg@wn abdi 00 pgess of

corporal snpo e-relaxation I's nedi é_ I partly by non-adrenergic, '
non- chol § netogalmut ( OldgPerkéograny kodyweightof thendvidual per dayuHpweveli ot her NANC

10 neurotransmtters.found in t ni 0 uch as calcitonin
gene relat %@“Béﬁf'%‘&y E%E?&Igfn%rﬁw?ﬁoﬁSa{%?%/@H?%Fégg Fﬁgﬁ'e;ipt ide (VIP). The
mai n el axjgseroaki @on'tes 8GO ahd weigheof tredubjectigingreated)thaat i on is nitric
oxide (NO, which is synthesized fromL-ar I tric oxide synthase

nesi z J i.pine by n
(NOS) ( Taubintended roge ohadminisirafion,tae Q@T‘GW%%H"MéHeBW%Ct i on and
rel axation | ; arabhit ; irdd: 698-704).
st hougRimiHiRRa g BitideR e adeitetionf BB Mol Al il Kot o
i nduce nel adesdges farfa parheularqratiest is atserweiwithin berabilily eleonedf ar ousal in the

male, NOis released. frommneurqnes a : ' and binds to and
activat es SB'T({e’I!ﬂ%Sk’th9Pﬁl@vwgﬁ%ggné}g&iﬁllﬁéﬁe@ |dr‘1slt!l ie snmooth nuscl e
cel I's and 20 endgtdnelHersimbbaiastingef the present imventionnthiercanmiouadebf ul ar cyclic
guanosi ne 3',5' - nonophosphate (c | evel s. . Thi s rl%e I.n CcGW |l eads to a

GVP)
rel axati on tfe present wepiien agusehb LR dvatoent of seal dyunglign he
intracel | ul g, calGLttion (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



concentration ([Cali ), via unknown nechani snms thought to involve protein
ki nase G activation (possibly due to activation of CaPgDetumilser2oss Ca2+ 25
activated K+ channels). The categories of female sexual dysfunction (FSD)
are best defined by contrasting themto the phases of nornmal fenmal e sexual
response: _desire arousal and orgasm (see S R Leiblu 9 Definition
and C assmgé‘ﬂ?ﬂlﬁ@n of Femal e Sexual Disorders, Int J%ﬂ%@%@#&e Res., 10,
5104- S106). Desire 30 or libido is tie drive for sexual expression. Its
mani f estati ons often include sexual thoughts either when in the conpany of
an interested partner or when 16 Decenber 2005 WO 03/ 000663 PCT/ 1 B02/ 02261
37 exposed to other erotic stinuli. Arousal includes the vascul ar response

to sexual ghdhiEtydtinetion aMED)RALIRINe femaleorfemalecdexvbl dysfunstigreni t al
engorgenent and i ncreased vagi naL Jubrigcatiqn, elongation of the vagina
and i ncr eadRD), gnfample sexadlaresabdRTe] Wand a subj ective excitenent

response. O gaseioir i Sthé el en il FORIde bgdtidras cul m nat ed

during arousal. nce, occurs when a woman has an absent, inadequate
or unsati stigsfunstipn (MEoMED indefimed age “ibe inabiliy ira 'ﬂ?ﬁﬁses, usual |y

desire. 3 H . . o oL | e
fonnl o Soxaaing pey e dtedop o sl RLlony SoridY folttbhbe IS L BF ° 506! oS
sexual desUoﬁser?ﬁu%fﬂéi@[om)aneﬁc&ﬂmgetmama)” di sorder (FOD), and sexual
di d .g. d areyni a _and vagi ni spus)...[ se i can
oychi atri e acisbas Beenpeumed i did eresaands areraeyie BVbdBatER) ' ban: ai
Di sorders, ﬁﬂr‘de@& {rﬂﬂir@%ﬁéﬁa}e arkPediSible\mpefdnaepistai2es hatien cl asses as
ZVPer's

fol | ows: HE stently or recurrently deficient &g{r ag?‘ent) sexual
fant asi es d0do @@years didyrwithebighér ratesiiv fhoge thardfheieimgr.Aiét i ci ency or

Functi oM nGGEchC-L ST Tha SpREmGRN A petheh R o R kD —
Per si st ent godruA@R! e Wroidtgb161:15y11)0 Tabtcanditiomhas e sighificeal n unt i |
O e ne 'ctwtc}.eimS Sot on th%(ﬁtda}ftg/to)( lfe ot s SR Snd HIRS feitlef) drate! 1 ng
response hegai p
resulting in increased anxiety and tension which leads o depression and low
self esteem. Whereas two decades ago, MED was primarily considered to
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).



of sexual excitenent. FOD - Persistent or recurrent delay in, or absence
of, orgasm follow ng a normal sexual excitenment phaseg D@désEbBereebsbit w de
variability 25 in the type or intensity of stimulation that triggers
orgasm The di agnosis of FOD should be based on the clinician's judgnment
that the WBHBHoss3Cr 9asm c capacity is less than woul dpbgpheasqnabl e for
her age, sexual experience, and the adequacy of the sexual stinulation she
recei ves. Sexual Pain Disorders such3as Dyspareunia and Vagi ni snus. 30
Dysparenuia - Recurrent or persistent genital pain associated wth sexual

I ntercourse. Vaginisnus - Recurrent or persistent involuntary spasm of the
16 Decenber 2005 WO 03/000663 PCT/ | B02/ 02261 38 nuscul ature of the outer
third of the vabhehangss thaiosericduwingihe aresile pipcesse FeBR@dHSDD i s

present if [ ' - has no or few
el t holhyE oy 8308 dlodiitdy 5ital Avppatna BiRlore®Rg 170, "ol "
t est ost er ooentta neh®us dysteris| aed thecendatimeasystem diaylere 1888k o sur gi cal
menopause. O her, causes in bob? r e-.menopaus b hg‘c e. woman who are
pr e-rrenopaQQﬁ?or%'rﬁ?‘Qﬁz%”Wé\?‘?W raﬁ%sm%@%lf%@ %W@@%ﬂ Ll wel | as

post - ”EE‘Opﬁb‘t%t"i‘ﬁeﬁgg@t@ thriofatiofl ¥id 4dtivalich of REIyALHIG, adrBho@pRars.depr essi on

and/ or anxi ety ors having a potential (conscious or sub-conscious) lo
psychol ogi MED maydetassocihtegswitremincaasaiipthe endoganeysesmenth FRISEi ous fact or s

b ted,to th f ' les. Th
B agnost | ookt diedrdfis BaferTRsifn, HoREsT, fR/BPeost ooy, B> The
Associ at i opygelbiresaticeris intedisd parthrbyuram-adiesargide nof-E8albergis being: "... a

persistent or recurrent inabili to attain or. t.0 intain until conpletion
of the 1s E¥ANG) "%E&P?f@’l‘ﬁ’?'sﬁ'ﬂﬁqh-gé@?rﬁﬁrﬁwqrcﬂipb?ﬁém% response of sexual

Sfﬂ |t gu t”t neurbftendthbhy f@ﬁﬂ&ﬁ] fﬁﬁjﬁeni&?ﬁﬁ@r RNk, slichtdsAslicihini giingr per sonal
y.. .o e arousal response consists of vasocongestion in the
pel vi s, vagilatet! peptidd (2ERBhanthuasnastivesininstiaplPeplide (YIFg- dhe _ ext er nal
i1 cul ty oG eeth Ry TRRTBIAR et o8l LIDECPE 070
peri- and 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




post - nenopausal ( hornone replacenent therapy (HRT)) wonen. It is

associ ated with concom tant disorders such as depressi®Dec&abadi200nscul ar

di seases, diabetes and urogenital (UG disorders. The primary consequences
of FSAD are | ack of engorgenent/swelling, |lack of lubrication 2s and | ack

of pleas nital sensation. The secondary conse FSAD are
reduced g‘&@?f%ﬁwg@si re, pain during intercourse and di ffti Wvgﬁn achi evi ng

an orgasm It has recently been hypotthesi zed that there is a vascul ar
basis for at |east a proportion of patients with synptons of FSAD
(CGoldstein et aL, Int. J. Inpot. Res., 10, S84-S90,1998) with aninmal data
30 supporting this view (Park of al., Int. J. Inpot. Res., 9, 27-37, 1997).

16 Decenberexpodéd Wbihdl SofHcaniiCTAIBS: AfARES tBO vadculpr cespdnsatoes f or
treating FSAD, are unpder t efficac ar e primarily

whj C i nvestigatipn,.f
erectile dysoKuAlE tme%mwapﬂa?ma?'%%‘?f&f’gwt!'f’ﬁéﬁﬁ%‘etﬁ ?f‘goi{%e"?‘reeﬂ e genitalia.
They consi : lofini thé in® dhdl ineeRssbd nedi cati ons
( Aponor phi ﬁ%&éﬁ%‘ﬁ?ﬁ%ﬁﬁ%ﬁf?&%ﬂé@ﬁggﬂggﬁﬁtﬁ{% y@%g 55 (Pﬁggsr‘ibnhi bitors,
r

e.g. Sil dergehita)sensationjsensitaity andirisubleciive) exclemeniashansec

adm ni stered,tr r VA Leal lcbalia in
vonen. - the 1t st oL tenbBofR R bul iRk dufing rddsfl Afdcke |

provi di ng F9madsurt Whenasveamanbas anabsernt, inadequatapunsatisieetoponse - namel y

1o increased genital blood flow ] eadi to vaagiwnal .. clitar and | abi al
engorgerrentT?SPgI]?ﬂS@ inany opg oLMeTe ﬂg ‘?‘ﬁﬁer ﬂ@%ssa- w&h‘ﬁa?s‘ﬁemék‘?‘@%ﬁ‘on via plasma

transudatiqﬂga$ﬁpreased vagi nal conpliance and i ncreased genital
sensitivity. nce, the present invention prqQvides a nmeans to restore, or

potentiate, the Thedimelicandlayahiatiicdssariaiisplasailies lemals,Seudhl ¢ genital i a
herei n we an: . T ' . i : LAt | and external
group. }Pheraifﬁfuéllp“%#l']ﬁf#@ghltsoqg?'g&%%é%a‘fggﬁw&pﬁ?%u@hﬁg xgglcﬁsgé and consi st of
ovaries, t hfisgitier (H8DD), fersale otgasuic disdrdeh FQR)yiand seXUad peitt er nal  organs are

ficial h i tal diaphr, bel ' h. Th
Compr i So ¢ HESHTURE (B ASPAPAR S YRSAREa) e O AP HCaE el F 0
clitoris, tAe Kegbh'BHiggnostiCany Biatilical ManuabsfiMerial Disordetshéthgr eat er

vesti bul ar
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



gl ands" (Gray's Anatony, C.D. Cenente, 131h Anerican Edition). R J. Levin

teaches us that because "... nale and fenal e genitali 8 Dey¥ahig 2005
enbryol ogically fromthe conmmon tissue anl agen, (that] male and fenale
genital structures are argued to be honol ogues of one another. Thus the 25

clitoris % dshgeddeni | € honol ogue and the | abia honol oguesmpfridie scrotal
sac. (Levin, RJ. (1991), Exp. din. Endocrinol., 98, 61- 663 In summary,

FSAD i s characterized by inadequate ¥enital response to sexual
stinmulation. The genitalia do not undergo the engorgenent that
characterizes normal sexual arousal. The vaginal walls are poorly 30

| ubricated, so that intercourse is painful. O gasns. % be i npeded.
Arousal di sesgelatusanf the asirrdaird ehine vagipa thabkde Qf@‘éﬁ”tgl% %‘Lﬁﬁopause or 16
Decenber 2005 W0.03/ 000663 PCT/1B02/ 02261 40 after childbirth and during
| actation, as well as by illnesses, with vascular conponents such as

di abet es and atH8DDPss peesasi § a vanhar hassnpserditttedesite tobersextaleandhent with

diuretics, ,antihistam ne anti depressants.e cti tonin
reupt ake. | AR 87 B6 Y TRl o 0Ghs gF i ighile L BaReeh'te el

per si st gnt pllow REtsteRbhe Bivbis] Gud éher tehailiral menbpatisessrde sorgicaht t ai ni ng
orgasm follow ng sufficient sexual stinulation and irousal . I ch causes

personal dimanepause. SkarraysEsn B@@&@E}%‘OI@@W@!‘ WEERNIL S YRRIhYEC and
vagi ni SIS Ly 258 maRFRACAIIIARD o Ralehididlebibnticsifiais ati on and
y ‘and rmay sed by

sexual acti Vi 0 be cau Ications which reduce
| ubri cat i opestanetepatsalosssen neludi diness, nsadicationy, fatigusa slepresioN armat ory bowel

di ' t t bl. , ' t, th
pr esent | naBilpr Sl PEPSRENRYR B pas i b sukdn SO S0 Tt ana or
pr eventyp onpgfchBRbRabimpaat sudhyad reltibhship (iBtiesion religidusdadters maf e erectil e

dysfunction (MED) viais treatnent with compoupd qf e present invention
as detail elie fﬁ@‘ﬁ@ﬂ@\ﬁ@fﬁfﬁé@“@ﬁ:@&eﬁ?'ﬁ@“@@% B 'bf]el"'l’?g?s'ﬁ'ﬁect , the present

;)P\é\elgtnlt io?)nﬁcgf}(ﬂnkr%ézat,E e sde%tgggﬁ&é;l\/@ﬁgﬁgﬂgﬁ W?’;ﬁﬁ%@tg ﬁrr%atnrpﬂ%lcpﬁmg gg?x‘{)io:\at i on of
a conpoundAs$oddiienmieisemFemale Sexual Arousal Disorder (FSAD) as 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).




20 invention as defined herei nbefore and one or nore conpounds which
inhibit the activity of PDE, in particular conpounds igiheebmberP00st t he
activity of cGwW PDE5, and/or one or nore conpounds which inhibit the
activity of NEP Men who di splay an insufficient response or | ack of

response gSeat ment with ViagraTM may benefit  ei tp@t &?3 A her apy
based on eat w th conpounds of the present invention al'one or via
conbi nati on therapy based on conpoufRi(s) of the present |nvent|on and a
cGW PDE5i, such as for exanple sildenafil. Patients with mld to noderate
MED shoul d benefit from conbined treatnent based on corrpound(s) of the
present invention 30 alone or in conbination wth a, NEPi gﬁpatlents wth
severe MED may &lrsgcandidaiesior treating, meﬁ@awd@éwpﬁt‘w 'l be terns

knovvntoth man 1 0 k J} 1 skilled in
theart . bty AR eHEER ko ArsiRir LEes e protE cbddiont Bl 2d 1n
?:14 61 (i]an ,&édwél geniteln, pmgeyemnstst oht;\;nstyg%nzoﬁfométdahm'soralloemt:cilngﬁ@irg dEt gl I 1i n
i ni ca ndr ol ogy and .c r t he boo y
Eardl ey s dﬂ%ﬂ'kﬁtlogét(%‘)&"@rﬂh'@@téﬁ%’ﬁ@?@%{fp?%mw@%% tyS? ﬁvest i gati on and
Managemgnt (P DESH RtBH, B)rg Mﬁé&t{aﬁ%ﬁcﬁpro@fa@laaamf(emq)ﬂmat asythjeoigdni c,
endocri nol dgic,® neurogenic, arteriogenic, |n uced, sexual dysfunctlon
(1 act ogeni ayadnmls@adjsﬁnsu;%ﬂrahtﬁmeﬂ piag &P@@'Y thegepitdigdn fact ors,
particul arly venogenic causes. 10 Suitable cGW PDE5 inhibitors for t he

use in conf8¢%on with a conmpound of the present invention for the
treatment of MEBhacombdinnds dfahé pmsemnawﬂmnlawamamgaqumbude the pyrazol o

[4, 3-d] pyrimdi h-7-ones dlsclosed i n P- A- 4637 E' PY.E

[ 4, 3- d] pyr iRiPVifling ArBeRNS TaT EslasRE R HMBEBFXU8 %r us seDr0 g? é ﬁﬁé appl i cat i on

VO 01441 Lang b érﬁéﬂﬁl@odﬁe@tééhﬁt?ﬂb%?hﬂt Eht@mandﬁtﬁhiscl osed in published
a

I nternati ona applTcation WO 01/ he i ndol e-1, 4-. diones disclosed in
W95/ 19978 mgdrgdmrﬁrThlz will resuih insingieased vaginal fubricalion WRRIRSMA or nat i onal

g? I[Olzl g? Llogar a/ S {eagg{l Gafth &' RpRdnas SndFRERRLEE ot Borditivity.

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



pi per azi nyl sul phonyl ) phenyl ] -I met hyI 3-n- propyl 1, 6-di hydro-7H 20
pyrazol o[ 4, 3-d] pyri m din-7-one (sildenafil) also knowy Becember 2005
1-[[3-(6, 7-di hydro 1-methyl - 7-oxo- 3- propyl -

H pyrazol o[ 4, 3-d] py(m di n-5-yi)-4-

et hoxyphegy dé ?h' ghonyl ] - 4- et hyl-pi per azi ne (see EP-A- %gﬁﬁ?iﬁhﬂ

5-[ 2- et hoxy- 5- 2 et hyl pi perazin-1 -yl sul phonyl)pyridin-3-yl[-3-ethyl-2-[2
met hoxyet hyl ] - 2, 6- di hydr o- 7H pyr azol ¥ 4, 3-d] pyri ni di n- 7-one, al so known as
25 1-{6-et hoxy 5 [ 3-et hyl - 6, 7-di hydr o- 2- ( 2- met hoxyet hyl ) - 7- oxo- 2H

pyrazol o[ 4, 3- d] pyri m' di n 5-yl]-3-pyridyl sul phonyl ] - 4-et hyi pi perazi ne (see
WO 01/27113, h

5- (5- Acet yRfier Wﬂ@ﬁbﬁnédﬂwg ariajien. ag welhgs byillnessgsnyiin VAsSYlaYy | gi nyi ) - 2 6-

di hydro- 7H; hgg&{ EOMEr Sduised kdsult fromanpl e
132); 16 Dece er tgélgcg \Rgodl%%t%%%%%gmé&%&%%ﬁozzal 42 (6R 1

2aR) -2, 3, 6traamemwahuwetlwdamtmmammeayantdep@ssam%Qhw ReIai oxyphenyl )

YT e o e BB ROl By ipane b, 351, tadalafil).
appl i cati on vwgﬁomggtm fea@smm dr resurtdre d(ﬁncrqlisa,Ldadh}uﬁ oepbsgicef 5 1, 3, 7 and

8; -
-s U?Bﬂoﬁyl[ ;Zatt;}agg);qrgasgx f?ggthp%lsyﬁlc ent Egéxual stn%ulatlon and arousal, which

propyl - 2,4]triazin-4-one (vardenafil) al so known as
o el

1-[[3- 4-oxo-7-propylimdazo[5,1-f]-as-t(azin-2-yl)-4
et hoxyphenyl ] suB@tuahyaih dwomtemg(nwp@eadyapa(qun@ arpn@g ¥ of exanples 10

20, 19, 337 and 336, of 124433);

and phar naE'éQf?gt@5¥6f(§/bya %@Béée‘f@@qu'ﬁbgﬁ etirogroéﬁ Hs ccor tg('):it?](c)ng urt her
aspect 14 heppicagssi by mudications which fediese mbrlcattquoemdmmtnosas, pehdc t r eat ment of
MED conprising a compound o the present . invention afll 15 The
sui t'abi | it ipfl @W"&ﬁ’i‘%’gp iseape, Nt E@E@ disgaseof Bpnqrg?rﬁgtséﬂoiag ¢onbi nati on
with a conpound SOBER NTh PreseAtintishtion adiditipnaljet er m ned by
eval uati on of |€‘§sg0;r)dc;ﬁ€ncy an %eﬂgtlv?ty usi ng Ilterattgllﬂge met hods

lis

fol | owed bprovidssweneitnd 6dr the treaimnentiangi/or RryeRAN Yfrinalgse
dysfunction (MSD), in particular male erectile dysfunction (MED) via

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



phar macoki netics, etc in accordance with standard pharmaceutical practice.
20 Preferred cGvwW PDE5 inhibitors for use herein havejgpeddastierabod €ess than
100 nanonol ar, nore preferably, at less than 50 nanonol ar, nore preferably
still at less than 10 nanonolar. Preferably the cGW PDE5 inhibitors for
use in the pharmaceutical conbinations according to the resent invention.
are sel ecVPY¥%¥%4 t he PDE5S enzyne. Preferably they ha\?é:TQg“zEz’éél ectivity of
PDE5 over PDE3 of greater than 100 nare preferably greater than 300. Mre
preferably the PDE5 has -a selectivity over both PDE3 and PDE4 of greater
than 100, nore preferably greater than 300. Selectivity ratios may readily
be determ ned by the skilled person. 1C50 values for the PDE3 and PDE4

enzyne may skifedpiiis BitNeA guribng &6 tesfoaid insTiexiJoumal obtmwlegyreelhodol ogy, see S
A Ballard et at, Journal of Urology, 1998, vol. 159, pages 2164-2171. 16
Decerber 206%, HePbBIeDIEBE: PCT/ 1B02/ 02261 43 Preferred herein are NEP

i nhi bi tors wher gy ieflt NEBDE SyHRS: Srettieddribbl in Aftte BBt imChfiedlabl y wherein
sai d NEP i nhi bi Pfg'rrb ?@ieg @EI gc’ﬁ’ ve inhibitor for EC 3.4.24 11, nore

pr ef er abl y Amdsalbgytrdl 28,NERpY 7 82.tand ghepter 36f therhank BydnEadleyr  for EC
3.4.24.11, [ as, | S Mt e. ~hat, s
candoxafr i |a\,','\flg3§$§ﬂ}!%téﬁ?ﬂ%ﬁ@hﬁi@ﬁ?g@ [ryl%%%llsg cE’P i n%}gmeb gr conpounds
are fj_escri @ggliémd}fj&mos'bﬁ)gﬂ_ﬁﬁaaﬁ@m fdllowbzpéyyc?cgeefoeenéfabriﬂlé!ogiceorrpoEnds for as
auxiliary agents for use in the treatnent .0 r t he present
i nventi on &EHrageBiEearteiOgeRicHEYIIRFUCES ﬁ@ﬁ&b Hﬁfpﬁpﬁgﬁ)‘)@ggﬁgﬂﬁem

or o, / iPofd it ofic Especi al |
ADPL cat | OBkl SARARABRRIA ol eond ridtrs itolkitolerdgodio Espec al |y

car banoy! } cpases. pent yl ) met hyl | - 4- met hoxybut anoi ¢ acid or a
Gorai 1o at BxaHprEs SN FRERMIDLTtE R SR AT 0L 25 of
(113, 12 coummpninaornoproges i tr ot st UED aom o e o |
provi des apresent invention include: he pyrazdlo [X,%—d}]]pyrimﬁ‘lﬂﬁc-énés Qsdoseh
EP-A-0463756; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published
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); :




conposition for the treatnent of MED conprising a conpound of the present

i nvention and (S)-2-[(1-{[3-(4-chlorophenyl) propyl ] cajpirexhb&arobs 20

pent yl ) net hyl ] - 4- met hoxybut anoi ¢ acid. According to yet a further aspect of
the present invention, there is provided use of a conpound of the present

i nvent i onwhQBndob treatnent of fenale sexual dysfunctp@mmbduskd. According
to anot her aspect of the present invention, there is 25 provided use of a
conpound of the present invention antf one or nore additional active agents
for the treatnment of femal e sexual dysfunction (FSD). Preferably, the one
or nore additional active agents is/are selected fromthe group consisting

of: 30 1) estro%en recept or_ nodul at ors .and/ or ﬁ%@g‘gen agoni sts and/ or
estrogen ant agot@Rs12aR)1836s6 441 - hexawdiRr sty PCT/ | BO2/ 02261 44 2)

testostero 2 ) zﬁﬁ,gér te Bk rparpld-1asdisRl (&) and/ or
di hydr ot es?@%@@%‘%@&%g%@ﬂ gjghay r e'gi'%?\@?%%g’r ourslle ( DHEA) [ an“d/ or a
t est ost er 0i351] taphlafil),; i.e3}hescmpayed of examplge 78 and Ieeefryllighedlgest er one or s

medr oxypr ogest er.one acet at [ ' en and

met hyl tesﬂ%@?‘@f‘%ﬁ?zaﬁBE@RﬁW@g@é@%ﬁﬁgw&ﬂg gggbglg@)ﬁ%m@%ééw or nore
dopam negr gifc3apeni 8;ad one or nore of an NPY (neuropeptide Y) inhibitor;

6) one or nore of a nelanocortin receptor agqnis r ul r, or 10

mel anocortin enBdRretioxy-pridomByldiPgrasRic 'ﬁ??%@gyb'rpgﬁpﬁg'%%hﬂgépt i dase)

i nhi bitor, Q€ > 116 . h&rRT e kAdwh BEA YISt or; and 9)
one or rmrgﬂg')fyl gﬂg@ﬁ{?ggﬁﬁ?;]gd%’%ltiﬁaﬁﬂggﬁgghﬁr modul a\'tvor. ?053 Preferably,
said FSD i s§3,ﬂejﬂwldeo-§enemyl-4mnu§a1ropwigtiﬂaaé[’f',(ﬂ@ﬂjﬂazmﬁ?‘yaﬁhat ively, said FSD

hypoact i ve cERuReyERARROTHI:L PRI 4] e Homebnt'dh Barffles St € FED 1
10 20, 19, 337 and 336 of published international application W099/24433);
and pharmaceutically acceptable salts thereof.
According to a further aspect the present invention provides a
composition for the treatment of MED comprising 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 PDE5 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.



further alternative, said FSD is a sexual pain disorder, preferably
Dyspar euni a or Vagi ni smus. 20 Exanpl es of estrogen re¢gpeesmba@obst ors
and/ or estrogen agoni sts and/or estrogen antagonists, include ral oxifene
or | asofoxifene, (-)-cis-6- phenyl-5-(4-(2-pyrrolidin-I|

-yi -ethoxy)-phenyl]-5,6,7, 8-tetrahydronaphthal ene- 2-0 ngw_
phar maceu\x'b@g(f’qo 3accept abl e salts thereof (conmpound ( éng?z 6,1 t he

preparation of which is detailed in ¥ 96/21656. 25 16 Decenber 2005 WO
03/ 000663 PCT/1B02/ 02261 45 Conpound (a) An exanple of a testosterone
repl acenent agent is s dehydroandrostendi one. Exanpl es of hornone

repl acement therapy agent include Premarin, Cenestin, Qestrofemnal,
Equi n, Estrace, Pesforrel horeirEileddER indisitors wikereinrgid NEBds Faded-A¢ 11,

East rademm Matri X, rmestril, Pr .. Pr. ce iRk rem que,
Estrat est, 9 trpgﬁeég{aDFqL%)ﬁy ‘ﬂhﬁreiﬂ %cf@'ﬁgﬁﬁlﬁ@tﬁgﬁgﬁfgghv&l gi;i)ga}?n&nEe(?gi c agents

i ncl ude apaWppRRNMAE priiablg alseletiveREPIBhibitor (¥4 Belagiive ishibigarch as,

pram pexol e and ropirinol (as clainmed in_ W00 56) . L- a or car bi dopa,
PNU95666 ( 4 BCsk4-84dd, whicknhrs 80 ?&959 M%&@%rgﬁﬁ#ﬂ%ﬁﬁm opepti de V)

i nhibitqrs | il h NBLIkBIO NEP iRRiBfi@TcdRippuMY1 i nhi bi tor.
Pr ef era%l yFaQQJI;%%lﬁ'P@E’ﬁ%x?@;dtﬂos}@p |Er11t?:l udi ng NPY Y1 and NIgY Y5) having an

| C50 of | esge deseribk@idn BP-Ad08771% ef erably | ess than 50nM Suitabl e NPY, and

in particular NRYL.inhjbitor I o | {% 1 097718.
Exanpl es of a nﬁaiﬁ%%{ytﬂrﬁfgp‘é%g‘%ﬁ?@g@%@%ﬁ%&%‘%@ﬁt %ﬁhoﬁgge mel anocortin
enhancer i RelidRedthicanet @aD!decordihgé thdpresddt inventiompuruiidse  di scl osed in

WO- 09964002, \WO- 00074679, WO 09955679, WO 0010540 361, WO 001
14879, WO Glesciladin Q@rp&r@rw9@253?3'8!13!?@?@@@}RéIQ"i]Pr%TIM%EZr e as ,

?ﬁsg:]'t |b g Bﬁgﬂ"@@?ﬁﬁh MAGES6@E. ng to a further aspect, the present
: Especially preferred is (S)-2-[(1 ~{[3-(4-chlorophenyl)propyll-
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;



25 conmposition for the treatnment of FSD conprising a conpound of the
present 16 Decenber 2005 WO 03/ 000663 PCT/ 1 B02/ 02261 46 DeRMeHYri2005 and
(S)-2-[(1-f[3-(4-chl orophenyl ) propyl ] car banoyl ) cycl o-

pentyl ) net hyl ] - 4- met hoxybut anoi ¢ acid. Preferred PDE inhibitors include a
PDE 2, 3, whaosmeosds Of 8 inhibitor, preferably PDE2 or Riaqdphkibitor and
nore preferably a PDES5 inhibitor (as s described herel nabove), nost

preferably sildenafil. According to%4 further aspect, the present invention
provides a conposition for the treatnent of FSD conprising a conmpound of
the present invention and sildenafil. Preferred exanples of one or nore of

bonbesi n receptor antagonists to or nodul ators V\oul&%be %nt agoni sts or
modul ators f 8} iesoesterane repipermenicgent andientesiestenenpChottste) 05018 (filed 14

Noverber 2001) pf PELIRRERLO4A shlick eniTodbNRTBSBAGIBHEAR s0 pref erred

are bonbesin receptor antagonists. Preferred bonbesin
receptor ant agmdiortsstestosterdmedmptant;i oned as "auxiliary agents" in

PCT/ 1 BO1/ 02399 5 (filed 10 cenber |t should be noted that a full
list of poss?’bleé}maémiqﬁﬁ%%ﬂ any me%xgejéﬁ?%‘%m@a% be found in PCT/IB01/ 02399
(filed 40 Decerhsdrodiddesterons acdtte (MPYQI(adadonmbiration), bi estiogegent s”

therein. In accordance Wwth yet anot herqﬁas ect c'{? t he doelr 2sent i nvention,
other 20 5-HTZ&dmBelBp testosigmmedicsmaRg f ‘%&ed'tf TAYHYSSn to a compound of

the present 4 %Y:%rgrirﬁd}edggﬁlﬁir@%giﬂ@;cept or agonists include, but are not
ed | [

limted to, those disclo and Nakazato - Expert Opin. Ther.
Patents (208} )onelsk (Mdrg of 67 RPY6@Rutapeptida Wpiphlitpy Section 3.9 - 5HT2. on

page 1687 and Figure 7 on e 1686 r - the Future
(2001), 25 2§k&P.‘aﬁéﬂ%@@?wﬁg‘é‘?ﬁ’g&%F?@°k%%°3’ﬁsg°ﬁ”@ﬁli%§‘b@f’385). For the
avoi dagge of  qRalBhecoriiteestiapeeent i oned publications are incorporated
herein by reference in their_entireties. Pt Rib%rsai d 5-HT20 receptor

fera

agoni st s ar e7seneqrimarest prNEP (nextighendopgeifasesin
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.



30 Receptor binding data or binding selectivity data may not al ways
correlate with or reflect functional data or functi ongd Deedngsek 2903y dat a.
For 16 Decenber 2005 WD 03/000663 PCT/ | B02/ 02261 47 exanple, a compound nay
be a 5-HT2c receptor agoni st when binding assays are anal ysed, but
functionally the conpound may have the sane potency at other 5-HT
recept or SWYOPHP8663t he term "sel ective" as used herein RGITB®%46on to the
present invention vvlth respect to nmewhods of treatment for 5 sexual
dysfunction neans "functionally selective". Thus, according to another
aspect, the present invention additionall y pr ovi des the use of 5-HT20
receptor agonists, preferably selective 5-HT2C receptor agonists, for the
treatment of FSD, preferably FSAD, FOD, HS or a sexual pain disorder
(such as Dyspareunia or Vaginisnus). 10 Ac?(zr:?ng to the nmethods of the

i nvention, a conpound of the present, tTon or a conbination of a
conpound of the present invention and at |east one additional
pharmaceutical agent is adm nister Q a subject in need of such
treatment, preferably in the form pharmaceutical conposition. In the
conmbi nati on aspect of the inventio yound of 15 the present

i nvention and at | east one ot her | agent (e.g., anti- obesity
agent descri bed above) nay be adsi her separately or in the
pharmaceutical conposition conj It is generally preferred that
such admi nistration be oral. Hawews f the subject being treated is
unable to swallow, or oral ¥m nrstrdtion is otherw se inpaired or 20
undesi rabl e, parenteral or transdermal adm nistration may be appropriate.
According to the nethods of the U?)Yr% @T when a conbi nation of a
conpound of the present invention and at 'I'east one other pharnaceuti cal
agent are adm nmai@(a&q)léogaatelsmsterenmremmehtsagenhls)n can be sequential in
time or sinmultaneoys with the sinultaneous nethod being generally

pref erred. Q@Vg 3@&%\4{%&1 adm ni stration, a conpound of the present

i nvention and t@(an@ﬂ&l SfiHRAAbNP FeplaRATRt inordpyament |mhldel17€em“n,n| stered in
any order. nerally preferred that sucri:(yadm a[%%ﬁl on be oral. It
i s especi al an@aha;‘ e$te;demtrlﬂhtE°@ublESHa¢ﬁ sy etest ﬁStl? SR si nul t aneous.

V\hen a Conpgaé}%d%rm% Eastraderm Malrix, 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




present invention and the additional pharmaceutical agent are adm nistered
30 sequentially, the adm nistration of each can be byi§Dbec&atbee 2005 by
different nethods. 16 Decenber 2005 WO 03/000663 PCTI | B02/ 02261 48
According to the nethods of the invention, a conpound of the present

inve”tionwf?fdoaﬁmﬁ%”bi nation of a conpound of the presenl;%liﬂgmﬂ%on and at
addi'tiona 0

| east one | pharnmaceutical agent (referred t erern as a

"conbi nation") is preferably adninis¥ered in the formof a pharnaceutical 5
conposition. Accordingly, a conpound of the present invention or a

conbi nati on can be adm nistered to a patient separately or together in any

conventional oral, rectal, transdermal, parent %F’;\al &&c&r exanpl e,
i nt r avenoulgivention anthi@ i l3-(Gehiorpbaedng arbafcy “ernal ,

I nt ravagi n@éwﬁﬁ%{hﬁgf_"{n&% Mandd‘%éi(ﬁveSi cal, local (for exanple, powder,
p), "or b or 1

oi ntnment o uccal , nasal , dosage form Conpositions
suitabl e for paPrefermdPDE ijlidtroinclydaa™DE 2, 3,46 buder 8prabieceuti cal |y

acceptabl e ster] eo r_.ona L ONS llﬁﬂ% F NS,

suspgnsi oanetf%’Pb&WBBE',SESHH‘%P@%W&'%%&%&%EIQO%PD}rzgeIE:onst ﬂéf}t ion into
steril esi njgsdrbBH hefdthatiove)) tndet prbfsralely sildomafil, Exanpl es of 1s suitable
aqueous and nonaqueous carriers, diluents, SOl%fg‘?’hfPi’@'ﬁ‘ie vehi cl es include

wat er, et hanol ,Agsrging $0 F&@Wﬂ%ﬁ%’t:dhﬁif@fﬂs?m&w 51 ycol , gl ycerol,
and the |1 kehoosilr RP i Matidhest PIIPERRbrisPABbABbENCH the pragolt as ol [ ve

oil) and inje organi ¢ esters such as ‘ethyl oleate. Proper fluidity
can be nmuinvtatioreahd $iienafifanpl e, - by the use of a coating such as lecithin,

by the 20 mai ntenance, of the requir ' :Si | ase of
di spersi ons, ar’% eges)'req Framples QIfO%g hid %ﬂ’éggﬁ"{%’ﬁ{’%@g&%‘ﬁﬁg‘%ﬁ? ﬁ‘g%s may al so
cont ai R, adpiiaaiatcrs MouRSbEAREGINIEI or modelators for BEyUinslutiipgiiinseand di sper si ng
agents. Prevention of mcr oor{%ani_sm ﬁ@a{“ argﬁniéhﬁn of the conpositions can
be acconpl fiesesibedin ROTAABGUSHS (Hlediihdeqverng’ < %{Wt i fungal agents, for
exanpl e, p?bﬁ%@é@lgﬁ@é(? gf?é?i’ﬁaﬂ%embé?%ﬁm. , AIBO pRif6rrésar bamitsbsiche i ke. 1t
may al so be~desirable I'nclude 1sotonic agents,_ for exanple, sugars,
sodi um chl BB, d3B,, an BBy hecdpidt @ntagooistsn Rreferred bombesin receptor
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



absorption of injectable pharmaceutical conpositions can be brought about
by the use of agents capabl e of del ayi ng absorption, {@Degnatgrl2605 al um num
30 nonostearate and gelatin. 16 Decenber 2005 WO 03/ 000663 PCTI | BO2/ 02261
49 Solid dosage forns for oral adm nistration include capsul es, tablets,
powder s, 3ﬁ&%&ules In such solid dosage forns, #ﬂﬂ f t he
present invention or a conbination is adm xed mnth at |"east™ Oné i nert
customary pharnaceutical excipient (# carrier) such as sodiumcitrate or s
di cal ci um phosphate or (a) fillers or extenders (e.g., starches, |actose,
sucrose, mannitol, silicic acid and the like); (b) binders (e.g.,
carboxynethylcellulose al ginates, gelatin, polyvinylpyrrolidone, sucrose,
acaci a and dxampld, lseompoahd mayﬂxaaaﬁ#-ﬁ'z(mcqotpf agonigvdiendtiadingie |ike); (d)

di t t t tat

Fapi ocat o SEArCHo aaplbea dul pPE0ely fle o BsTpH B RRIG GamBe i U
carbonate %Hi'eﬂc?%tt othek8HT (e%bpt@ﬂi UIHu@nthé@ém‘f telewtive’.ap. usefideedii i n and the
like); (f) ‘absorption accelerators é uatﬁ ni.um conpounds
and he |1 Heyelaliagio thispierag ingaiion with repPectidretharizligramention o)

nonost e ats%xgé‘q*ygﬂ[iﬁgﬁqn“ﬁéans( mnctl?ﬁﬁlgrsel%f!ﬁ\%"(e g., kaolin, bentonite and

thellke cants s talc, calmumstearate
magnesi um st ear Ahas, asobridihgdolapcthey aspeet, die/present inerstion addilionally sul f at e and

the |ike). he case fornms may al so
conpri se bd:fr?\é E?Sr@eéﬁ%rq? é I'ﬁ% 08&?’6%%%9%@%6%@%09& gag?tsn%?‘)gﬁ?ﬁpe may al so be
used as filh@ipior dyonRld, forake tr@me‘nt bﬂrasbgaéf@tamy ESA@!,IF@@ HWSDy such
excipients as |actose or m |k sugar, as wel | Uﬁégh nmol ecul ar wei ght

pol yet hyl erf agieyead|pain @ﬁ@rdeh@uphﬁ%DYS@@W%%XsEWSHF such as tablets,
dragees,, capsul g8, rpfﬁg taﬁmcr}le Bﬁ'ﬂe%eﬁfi&i’%rtﬁﬂnﬁbdd& @R pregéntand shel | s,
such as enteric coa an ers wel

known in the art. They may al so
contain opame‘nyonngragennbmatlamdfac@mpwm@ftﬁ@e nguﬁﬁv%fﬁl@ﬁ@@ﬂﬁfon that they

e e TR e Ve Bl B SR RI0 gl on
conposi ti O%eﬁ%@\&u@ﬂ_'?ediﬁleﬁﬁ 9%f@fabg u?meym?n ioCaphhﬂnmm?saland \r/]vaxes The drug
8? nt ﬁ'esgbg\e;@'m%%géﬁmﬁg%%m%ﬁﬂa%ﬁ aspé)crt n} the inw e%r fth {a%or%pouné one or nore
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.



excipients. 30 Liquid dosage forns for oral admnistration include

phar maceutically acceptable emul sions, solutions, SusppB&ingies208¥yrups, and
elixirs. In 16 Decenber 2005 WD 03/000663 PCT/1B02/02261 50 addition to the
conmpound of the present invention or the conbination, the 1|iquid dosage
form may wonbadokssi nert diluents commonly used in the apdrymseipisy as water or
ot her solvents, solubilizing agents gnd enulsifiers, as for exanple, ethyl
al cohol , isopropyl al cohol, ethyl carbonate, ethyl acetate, s benzyl

al cohol, benzyl benzoate, propylene glycol, 1,3-butylene glycol,

di met hyl formam de, oils (e.g., cottonseed oil, groundnut oil, corn germ

O anohive Ot ccbiieh ) fneu%?wgphéﬁs&t&h'ae&ﬂ ia.mﬁhsgmsgwcerol

tetrahydrofurflﬁ ene coI and fat acld esters of
sorbi tan, :menﬂbntonaesminatlbhemcsuipstmdloﬁthe pwmbnt imgemud(mndl‘cﬁ Besi des such

inert diluyents, t sition.c uvants, such as
wet ting age®it §neéﬁ’§m9§‘? ﬁ%ﬁ'ﬂn t E&ﬁ% ag‘?ﬁ%m' SBet eni ng, flavoring,

and perf uri:Banhiaasn$is p%@mammsté@dwmetfbmot@phammmund of the
present invention or ‘the conbination, may further conprise suspending

agents5 e.apmpasitionx yceersingly, psompesnd of (e ppsasi EVentionPiaxy et hyl ene
sor b tol AR B B M BP0 PR s ieh P tHoOREr indy ™ U

met ahydr o entonite traga ures of these
subst ances:.onaém:dnbeor’al kextal, ﬁamqniesmai pamntelal ﬁex:emmpie, mwanaus

adm ni stration fer abI IS r| s e prepared by
mi xi ng a dOHYB fort%'@ g&l’ﬁ) "% SE%’ {' iha, @g%g?'ﬁgﬁleg’n with

suitabl e r?ﬁt?a\)ersfdaF W@o%hiﬁl@%ﬁvd@? diﬁh’fe'neérsdrop)iwbuasa! @pcoa butter,

pol yet hyl ene gl ycol or a suppository wax which are solid at ordinary room

terrperlatun’tasabﬂo’éagﬁipﬂ‘nat body tenperature and therefore nelt in the
rectumor vag gﬂmp%g?ﬁ ¥ sﬁghfinf E?érﬁ%l iﬂ%cﬁtﬂggéﬁéré%%ciﬁﬂémonem(S)- 25

Dosage forms f histration o conpounds of the present
i nvention miadnammncaﬂwmameptabfe starle aouUpoUSh OISNARqUERUPIWUEORS, | nvention with

ant1 - obes| tsype"f'1 o Suspensfoner o emulgforrltts,naenn SterilB T ‘6%% refor Prays

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.



and inhalants. The drugs are adm xed under sterile condition with a
pharmaceutical |y acceptable carrier, and any preservafs{Reembat20ess, or 30
propel l ants that may be required. Opht hal mi ¢ formul ati ons, eye oi ntnents,
16 Decenber 2005 WO 03/000663 PCT/ 1 B02/ 02261 51 powders, and solutions are
al so intended to be included within the scope of the resent |nvent|on
The fol | oWiM§*¥4agr aphs descri be exenplary fornul ati oﬁ% etc.
useful for non-human animals. The adm®ni stration of the corrpounds of 5 the
present invention and conbi nati ons of the conpounds of the present

I nvention with anti-obesity agents can be effected orally or non-orally
(e.g., by injection). An amount of a conpound of the present invention or
combi nati on of Solidaopagenidrmé fdriveal Edadrdsttation siudeosapsiikeb, tablent i - obesi ty
agent is to a ni stered such that an effective dose is.rggeived.

Conoral Ty, BRI A Ga IS ot such s Unsaps Rutnéop S TpobdH AR i i s

bet ween aboytbséhiGHventith QPQBbmblﬁaﬁgpls%ﬁﬁ)ﬂad%:trpﬁ%aé%h@'ﬁm preferably
bet ween about 0.01 and about 300 ng/kg of body Conveniently, a

conpound ofcustamasy @bampageytiest exejpienblor 6B sHER @ﬁﬁoglﬂi@- e 9e carried in

the d d

e L Bl Bep ey B S S eta At Al qgamound 5

i nt o dri nkisugross{ Brannml,&éilancahmd/ah@ﬂ‘tel"l&ej Qb)rblmdera(de pqui d, water- soluble
trat h t | ubl | t :

Convent ent | IO BIIAREINOM. HHIRaEE SRR PAVIRYPBIOICBRO UM R Rt on) 20 can

al so be ad%ﬁcﬁ'drmhéuké)%y hembelaﬂts @% fgly‘cbrolahdltﬁb fig; (@pr m of an ani nal

feed suppl enment, also referred to as rem x or concéentrate. A prem x or
concentr at eﬂzsmtegraéfng@ggmar{agh@gar-@garrrﬁaé@lums:amr@t%mﬁaiﬁpyta@msaoyed for the

el usi g0 Ao bheaRRNcid BohHF cbRRfh HLIAPkEIGAEIR R hbdu! d or sol i

as desir su’c vari us nea S’ sucC meal soybean
meal , 25 cdikepie)esiutionlretarddrs (d.9.0 paaifinairld the dike); (fpalsoptioreal and corn neal ,

n poul (1 ) SeERIgEEIOR (5. iR AT EORRURHY BP0 e AL Pospect ive
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 refease 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



animal feed itself; that is, a small portion of such feed. The carrier
facilitates wuniformdistribution of the conmpound in {§peldibg?005feed with
which the 30 prem x is blended. Preferably, the conpound is thoroughly

bl ended into the prem x and, subsequently, the feed. In this respect, the
compound §RyosR6osdd Decenber 2005 WO 03/000663 PCT/IBOZﬁg%&&%u§ﬁ di sper sed
or dissolved in a suitable oily vehh&le such as soybean oil, corn oil,
cottonseed oil, and the like, or in vol atil e organi c sol vent and then
blended wth the carrier. It will be appreciated that the proportions of
conpound in the concentrate are capable of w de variation since the anount

of the 5 coppound in the finished feed . ' l.endi ng t he
appropri at %drmib%gﬁh? iCSWPBT'nCB?éﬁ? WWF““WIOB&@%%E%@@M’ Q]edesi red | evel
of conpou ”ﬁi}uid Hb&iy ek Rty CORRIIEIRER Ailgsntsesmbronly used edthiayart, lsacti eed

manuf acturer wi th protei naceous carrier such as%sa@ébean oi | nmeal and ot her

meal s, as asj'efgtﬁfi%éﬂ’%%‘%@f&ﬁ?“{?ﬁ@m@%mﬁm rslsﬁ?)fﬂrements, whi ch are
SOTL 31" 45 0, B EfrkE b GedPAOg clrle by ints, e a1

are permt 0’ consune ( Al'ternatively, such concentrated
suppl enent lsenyy alcbisol Aokieyl inzeate] yropyend glytele,Sthytylensighieola nutritional Iy

bal anced, f,jnished feed containin [ i..Cadl i ve | evel of a
conmpound o‘ﬁ'"l%'éyq%ﬂ@g@ ; Otf%@%ﬁo&tﬂase%ﬁeaﬁg@ ﬁgéﬂg cg‘f éyrp gﬁrﬁﬁ’gm y bl ended by
standar d pgiReasitEsstor 6F sskiie S6ed dll @nd the iks)) glyterol, estcydrofurfeyis ur e

honogeneity. |If the supplenent is used as a t ressing for the feed, it
li kewi se aleohs), palyaethaneolieris Gﬁﬁﬁwa\?fd?ﬁt%ﬁsﬂ?gﬁgﬂ“@'ﬁ %fﬁmée%qnpound acr oss

the top of d 1ieri nking water and feed effective for
I ncreasi ngthpéggugngégﬁ é%@)@ﬁai"gg 20 and for inproving |lean nmeat to fat

rati o age generBddigesmsuehanartdilpnisi tiernpmposiiomssn fisodncléde present invention

wth a sufficient ampunt of aninpl f _Drovi : out 10 to about
500 ppm ofaqlﬂ@'g%ﬁﬁgﬁﬁﬁw iqg}?egeggeamglf'sﬁymtagg_S?l%%%g{ri%@%d medi cat ed

SW ne, Caté‘,{,&teﬁihg,eﬂh\/@ﬂﬁg,mt etfasshepsgeettal |y 25 contain fromabout 1 to
about 400 granms of a corrpounc? of the presenéefinvent in?ﬂlvgnr conbi nati on)

per ton of feedSuspeasieps.inaadiiemioihe compeHadef the prese lon or
the combination, may further comprise suspending agents, e.g., ethoxylated

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,



ani mal s usual |y being about 50 to about 300 grans per ton of feed. The
preferred poultry and donestic pet feeds usually cont g peadgitdr 205 t 0 about
400 granms and preferably about 10 to about 400 grans of a 30 conpound of
the present invention (or conbination) per ton of feed. 16 December 2005 WO
03/ 000663 _PCT/ 1B02/ 02261 53 For parenteral admi nistratign in animls, the
corrpoundsWBfB’f"’r%6 present invention (or conbination) rwﬂg%mﬁ?ﬁépar ed in the
formof a paste or a pellet and adnbhi stered as an inplant, usually under
the skin of the head or ear of the animal in which increase in |ean meat
deposition and 5 inprovenment in lean neat to fat ratio is sought. In
general, parenteral admnistration involves injection of a sufficient

amount of ap@qunmlmd sofutivteeayer dseinterided énbé teluded V\ttfbrrbﬁhﬁéﬁpm‘)’ to provide

t he ani nmal th ab ?;3 01 to about 20 ng/kg/day of body weight of the
drug. The 1\&”!3 ©8ye for poultry, swine, cattle, sheep, goats and

donmestic lo pet srhbsonowlﬁdwara?rwﬁs@tesdrib@r@xempaaty for@blations kiveages) g/ kg/ day
of body weight of drug y . di spersing

formul ati ons e%n ared
t he drug | neta usehd foraeaduman agimalse dhe adminigigl OQQEHP%Q 6 sesane
oil, co hﬁﬁ)rresehpﬁvéﬁt%ﬁ anﬁsco'ﬁ‘?dtﬁﬁbﬁ Sﬂ%%bﬂipﬂ%dﬁ‘oﬁhé%%dehﬁ amount of a

conpoun esent invention, ar maceuti cal osition, or

conbi nat i onmvaﬂtohavmhrampa:bedmbgzgemslnambe\gﬁ@tedmﬁa&manm-of&“& (%ﬂesent

i nvention or cpnP ation with a dil uent such as carbowax, carnuba wax, and
the like, agingecy! ?Iﬁrl cant, such as "magnesium or cal cium stearate, can be

added to i nproved iRttt bf thﬂ@oﬁﬁd BY 16 @rssent invértionadr oomhlrxﬂlpmoécognl zed
that nore than one pellet may be adm ISterncngeto an ani mal to achi eve the

desired dosaco@peun |ﬂ@€hpﬁﬁi99ﬂt inyprdion Mith@RANIROBENE RIS ¥ ean neat deposi tion
and | npgov a%&ﬁlhis{é?%ﬂ ?@cﬁtﬂﬁg@ 8ffébt|fvéﬁo é"?s'r@céi\%%l r&sherbly, ey dos#pl ants may

al so bel%m erio urlngt e animal treatnent period in. order to
mai nt ai n t hgapisedeinistereg draH/yeﬂo an animakis heiween abogb@1 and about
1,000 mg/kg of body weight, preferably between about 0.01 and about 300
mg/kg of body weight. "
Conveniently, a compound of the present invention {or 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 referred to as a premix or concentrate. A premix or
concentrate of the compound in a carrier is more commonly employed for the
inclusion of the agent in the feed. Suitable carriers are liquid or solid, as
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



The present invention has several advantageous veterinary features. For
the pet owner or veterinarian who W shes to increase |gpRRSaser20080r trim
unwanted fat from pet aninmals, the instant invention provides the nmeans 30
by which this may be acconplished. For poultry and swi ne breeders, 16
Decenber Z@Q33000§2:03/ 000663 PCT/ 1B02102261 54 utili zat iﬁ}ggélmtz ¢ nmethod of
the present 1 nvention yields | eaner animals that coman I gher sale 2
prices fromthe neat industry. Enbodf ments of the present invention are 5
illustrated by the followng Exanples. It is to be understood, however,

that the enbodi nents of the s invention are not Iimted to the specific

details of these, Ex | es,. as gther, variatiqns thereof.w]| e known, or

appar ent iQ'ﬁﬂqrﬂ?qOrd:ﬁsr'rﬁp%‘@di"hﬁtsaﬁ?aﬂp%ﬁ’ (e suC @%sqyﬁgagpll,\é&oa%l Rgry skill in

the art. XANRided oiyah&%}%l&e,e&ﬂ ihia8RIAM 6y uhis Solvehidrid then bleinded al s are

general ly available 1o rrom comercial sources such as Al drich Chem cal s

Co. (M | wewitheibe carrer. Itavikbe eppresipiedibal the propertiondoh gamREUNGHN,  Acr os

Organics (

i , ' | G %)ﬁt . (Cornwal I,
Engl and) , t%&@?%@r\#%ﬁag%}égi hﬁ%@f@ﬁﬁ%ﬁe g‘% tr ggeh%ec_a :
Phar mage utdofrgdosing Iimﬂl?dimishﬁd fheaivipy be @djusted|bytbigredingrietappraprieteedur es 1s NMVR
spectra were recorded on ari an, Uni,t.yTM 400 . (avai e om Varian Inc.,
Pal 0 Al t o,PrepgrioR OEWEFHW Wﬂb&eef?ﬁq o &{t&iﬁ@%%dﬁ%ﬁﬁ%&amem cal shifts
are expressed Hb%t%ﬁcgp&fncéﬁﬁétwﬁwa@% e dRidi byethd feddanbnlifatturesol vent as an

internal reference. - peak shapes”are denoted as follows: s, singlet; d,
doubl et ; wwithtprpisinaceods cayriersush;asmoybean eibmeal anskothey Ba/ISAshgl et ; 2s, two

vero " obt el bhBRILIE S P plenBh e bz 2. (APCL)
acet onpt r ifbradirectie@idingltb @animaisn M suchinstances dhe aindie arepermiligd toCheni cal
| mot  amen@onRaHRET deuebes e eE e iR E FERRIR Y packar d
Corpany, - Bglpjdéd dﬁb&f&rto(ﬂ‘?é feckl 16 prodReB banltitonaRpbalancet sisisiedCt ra (ES) were
obtained on a WatersTM ZMD i nstrunent (carrier gas: acetonitrijle:
avai | abl e féacheaniainings therapeuticaily effective 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.



Corp., MIford, MA). Were the intensity of chlorine or brom ne-containing
ions are described, the expected intensity ratio was pdpesensér 2005
(approximately 3:1 for 35Cl/37C -containing ions and 1:1 for

79Br/ 81Br-containing ions) and the so intensity of only the | ower rrass i on
Is given. In sone cases only representative 'H NVR peaks are given.

peaks ar eWHBOME for all 16 Decenber 2005 WO 03/ 0006%C§’1B?5‘1‘72%6%02/ 02261 55
exanpl es. Optical rotations were detsynmined on a PerkinEl mer TM 241

pol ari meter (available from PerkinEl ner Inc., Wllesley, MA) using the
sodium D line (7, = 589 nm at the indicated tenperature and are reported
as follows [a]otenp, concentration (c = g/100 nL), and solvent. 5 Colum

%hrk omat gﬁrﬁrhy E?@Spm%saammumfﬁdmoemMmaﬁatéﬁ?mmunasftym (4otm J. Iu )
aKer , | I pspur jIC C es St own,

in glass cdresandi %ml'cﬂ‘ zqfﬁg'ﬁ‘ gt &%Wé@@G%?'e(% %Pﬁg lQ’PSheI ton, CT)
under | ow (r)hl% IRO5R Bﬂﬁﬁﬁé{ér)%d oA FHARRI, AshallfrmaRF Bid skin 6fihd N Medi at e

4- (2-Chlor rimdin-4- | perazine-1- carboxylic acid tert-butyl ester
(1-1a): To caeaobtmhe@mrnal nqwmwbuimase@pmnml@ntwpeﬂt%a@q 20.1 mol) in 100

m. of ethanpol rbonate (2.1 g, 20.1 mol ) and
15 pi per5a2|"ﬁ'8rqve g@ﬁggn@]%gg@ﬁﬁgﬁ?g G?ﬁtaester (3.75 g, 20.1 nmol ). The
regct i on was hegt gehdral, patfehwralfadmrrﬁstrauonmvotvlesnn;eotidm ataglﬁtcmm ]Eenpﬁriat ure
and concentrated I n vacuo. u i n of ethy

acetate andegintgha eampRyRd gﬁﬁ@prqsggfd 'Pné?lracoﬁ?t?'ﬁ%t l&ﬁﬂ‘mj The organi ¢
phase was ttﬁgﬁnﬂ{dmﬂh%%htg@fi'tdléﬁo‘whéﬂ{gﬁq/aay éﬁi&ﬁ}w ot tieaprag.r ated in 20

vacuo to a clear oil colum chro ogr aphy ica gel, gradient
elution fr Jmem@muﬁosag@toapeulmm 0@6'%@%%: H?ﬁtseﬁf'gt W‘exanes)

oo o et R g RSB, ° 5
298, Found ofaﬂ_g;} 1 (Mtl). 25 Preparation of Internediate 4-[2-(3
>-Difluoro-benz lagtxeyfomﬁ)e{lg{icgp;sdéarr]{bd.é_p\%ﬂéred by dispersing the drugin a

pharmaceutically acceptable oil such as peanut oil, sesame oil, com ol 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,



pi perazine-1 -carboxylic acid tert-butyl ester (1-1 b): 3,5-Di fl uorobenzyl
al cohol (227.5 pL, 2.01 mmol) was dissolved into 15 rdpDeensita2oopus
tetrahydrofuran and treated with sodium hydride (80.3 30 ng, 60%

di spersion in mneral oil, 2.01 nmol). This was stirred under nitrogen for
15 m nut egoabe@pddl ent tenperature, then the reaction vwasnktdegenber 2005
WO 03/ 000663 56 PCTI |1 B02/ 02261 treated with

4-(2-chl oro-pyrimdin-4-yl)-pi perazi?ﬁ*—l -carboxylic acid tert-butyl ester
-1 a (500 ng, 1.67 mml) in one portion. The resultant m xture was

refl uxed under nitrogen for 4 hours After cooling to roomtenperature, the

QGSCEBORL)Wﬂﬁm%ﬁ%S&B' S e breselt ke BRRRIc BERERANeR B0 (20 my,

then dried.Qn ana Sl haéﬁfrorfnlthéﬁ{e%@mdaﬁl@/ concentrat ed. The residue was
purified by col um “chr omat ography (silica éb?ltﬁrlg et at e: hexanes)

to afford 605. Embgdumenlswétha Rresery ip@ntien @'E '"Uft@te '900 MHz, CDCB)

8 8 04 (d, F%QHL%%GH ,%g éguggm%ﬂ? ﬂ@%r tﬂat e mEQd:ﬁ’:eﬁf% df;ihe 1H,; 533 (s,

3.63 S+) Cale: 406.4,
Found 407irdehiléhlgre nBY npitedkid tenspecifz detalls of these Examples as other

(35D fl uoro-benzyl ox razin-| a solution of
4-[2-(3, 5- Yargt @ng‘eﬁéﬁf‘é\ %%O%Pr W%rﬁntﬁxﬁqp ﬁg]%qn%éerlrﬂ@?c}?ea% carboxylic
aci d tert - QUbyd odiRary'skilth $8@8t. 2 mo, 1.49 mmol) in 5 nl of
di chl oronethane was added trifl uoroacet |§ acid (1.72 m, 22.33 mmol) and

t

the mixture was stirred for 3 h &XAMB tenperature. The reaction was

concent rat ed 1N yRLGhedhiRd &#{M&Sh@g@%mhr@e gEndral} biileBr) (70 n).

Thi s was extrac%J ethyl acefa , separated, and the aqueous
20 | ayes Wasmeshnwatethl soureepsliahf asialddsh @emuqeda@((yuyvauw NBqueous i xture

extract s wbhaoaRar&yntpas. oaimetams S Adte S lFaPRyRRLIVC 21975 by
&‘I‘\/Ra( Zggamb@&@eﬁeﬂcm aﬁya?o_t@lE(Cernwaugﬂnglandu)ewgerlSmenirrﬂpound 1-A . 1H

6.37 (d, 1(H1t)nceszre,bPJ[ andAgjre gn@;;a E%@ml@%lzh %&H r—fﬂq?‘l cé/st ( AP?:;S+)1 H)Cal N
306.3, Found: 307.3 (M-l)ganeral Experimental Pracedures
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



Preparation oft (3,5-Difluoro-benzvl oxy)-4-piperazin-I|-vl-pyrimdine,.
hydrochl oride (1-8): 30 2-(3,5-Di fluoro-benzyl oxy)-4- pgpgé@zaegz@os
-yl-pyrimdine 1-A (27.5 ng, 0.09 mmv)) was dissolved in 1 nL of

di chl oronet hane and treated with 1 M 16 Decenber 2005 WD 03/ 000663
PCT/ 1 B02/ 02261 57 hydrogen chloride in ether (89.8 pL,_ 0. | ) and
shaken foVOdY&%¥nute. The reaction was then concent rPé?rgg%l’fﬁ%r a stream
of nitrogen to give 30.8 ngy of a yebiow solid as the title conpound (11B
1. "H NWR (400 MHz, CD30D) 6 8.09 (d, 1 H; 7.05 (dd, 2H); 6.88 (dt, s 1
H; 6.54 (d, 1 H; 5.39 (s, 2H); 3.93 (m 4H); 3.28 (m 4H). M5 (APCI{)
Cale: 306.3, Found: 307.1 (M+l). Preparation of 2-(3

5-Di f | uor o-éxanp}elsoﬂ;iredl—rpﬁapmmeradeterminqd\ﬂnlaﬁ’erkm@lmﬂfﬂ‘hﬁ’iht e (1-0: 10

i gg w;lg&mlﬁ?%rgay@%ﬁ%)quge ngzléﬂﬁc w%?%%‘ﬁp A*I §08 rop§% %‘f‘ﬁgrB agg’
treated w t[?lu?e @ 0 ?@9 ) aifth@m‘a]eutédtsmper‘atmladdlare rpbhedad foll@ws0 ., 1.35

mmol ) and Irr . The resulting slurry was diluted with 35 rnL of
i sopropyl ¢6RpE, eaubmtramre(d:a‘gﬁoqmma\md splvepk ati on fol | owed by air drying

ded 9.4 f h | CD3CD
éssp(ragw(sde 15ﬁ|) Copifgnc f&hw t'%fé@%%%%g%ﬁ%@a@&@%ﬁé%é% (d, 1 )
H); 5.37 (5(%0%{13B%T(e(,mhltli’déburg?"r\m?oﬁﬂlcéabl 50EM Garabdg™ Cal c: 306. 3,

Found: 307 Using t appro&sl ate stargti n mat é als, the
conpounds |Glbb£idwnnNJ)Ta@aSSDOlNﬂlf§ QiR p Bdroaiotéﬁearfél‘ﬁﬁ%@ nner to the

and the. odnr-eoholl g HIAOR AR Hiecs¥eimy at e 5al is 1B and (EQ.
respecti veI y. 25 TABLE 1 Ms... EX Conpound NaneCal e. Found
10 . Example 1
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 mmeotl) 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-13).
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




No. (Mt1l) 1-D4- Met hyl - 2- (3- phenoxy- benzyl oxy) - 6-376.4377. 1 pi perazin-1

-yl -pyri mdine 1-E2-fl-(3-Fl uoro-phenyl) -ethoxy] - 4- re{§Pecdnktd '

. - E2- 1 08817. 2 i
erazin-1 -yl-pyrimdine 16 Decenber 2005 WD 03/ 000663 PC'IQ;:lBOZI 0226

EX- Conpound NaneCal c. Found No. ( M+1) oS

1- F4- Met hylo-oBnidedder azi n- 1-yi - 2- (3-368.4369. 1 trifl uor opped nz to
rimdine 1-@&-(4-Chloro-benzyl oxy) -4z net hyl - 6- pi perazi n- | -%%?%319. 1
glrapy:ll T dllne 1- 52 [ -1(|22CPI or o- phenyl ) - et hoxy] - 4- net hyl - 6- 332. 0333. 1 i
Zi rimdine BChIoro benzyl ox 4rreth| - pi i n-
-318.0319.1 |- rimdine d V- yi-6-piperazin-i

1-J2-[1-(3 I h n@ﬁ/ | n-1 |
rimdine 1t% ?%% 3r8§)¥\8’f&¥)ll‘-4 W é})ﬁ%nrng;f%%b 33%18 t%rgg?% pyrim dine
i k/l24[ él égeﬁbbgﬂj (Bt!)eﬂmb)? 67 huml] lnlbnplmﬁmlerﬁlelreyﬂlltammIﬁ@BBV@ pyrinidine

razi trifluoro 0X
1- N2- ( 3- Chreilﬁlese%k!'ﬁi%j HJOf%‘éﬁ"ﬁz Cﬂﬂ){"@g"d_"ﬁbéﬂl’%@gﬁ +ih |“n<ran dine
1-02-[1- (3ré§&h&{ @a@[ssmaéh)mtstméybom?lanerearradstedj m&tmaeetmel @ni mi di ne
1- P2- Benzyl oxy- 4- erazin- | - 32 % jh . Lm.di ne
hydr ochbkor Ba@l). The combtned orgamc extracts were washed wit baney(zb mLj,

then dried over sodium sulfate, filtered, and concentrated. The residue was

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, CDCls) § 8.04 (d, 1H); 6.96 (d, 2H); 6.72 {t, 1H});
10 620 (d, 1H); 5.33 (s, 2H); 3.63 (bs, 4H); 8.50 (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-difluora-benzyloxy)-pyrimidin-4-yij-

15 piperazine-1-carboxylic acid tert-butyl ester (I-1b} (605.2 mg, 1.49 mmol)in5
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

20 layer was adjusted to a pH of12 using 5 M KOHgq. 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,

25 1H); 6.37 (d, 1H); 5.34 (s, 2H); 3.62 (bs, 4H); 2.81 (m, 4H). MS (APCIF)

‘Calc: 306.3, Found: 307.3 (M+1).

- Preparation of 2-(3.5- D:ﬂuoro-bengﬂom-4—ngerazm 1-yl-pyrimidine,
hydrochloride (1-B):
30 2-—(3,5—D|ﬂuoro-benzyloxy)-4-pi'perazin-1-yl-pyrimidine (1-A) (27.5 mg,
" 0.09 mmol) was dissolved in 1 mL of dichloromethane and treated with 1M




4- Chl or o- benzyl OXy) - 4-pi perazin-1 -yl -304.0305.1 pyrimdine

- (
-[1-(2- Chl or o- phenyl ) - et hoxy] - 4- pi per azi n- 1- 318. 034 Pedentber@O05 M di ne
ES 4- Di chl or o- benzyl oxy) - 4- pi perazi n-1-yl - 338. 0339. 0 ri m di ne

(4 Fl uor o- benzyl oxy) - 4- pi perazin-1 -yl -288.1289.1 pyrim dine

, 0- benzyl oxy) - 4- pi perazi n- 1-yl - 306. 130 di ne

1 V2- (2- ¢ l}f:’(‘JM)génzyl oXxy) - 4- pi perazi n-1 -yl -304. 1305. 1 %@ﬁ?ﬁ‘ﬁy{f' {?e

drochl oride 1-V2-(2-Fl uoro-benzyl oxy¥?4- pi perazin-|-yl-288.1289.1
pydnAi di ne, hydrochloride 1-X 288.1289.1

2- (3- Fl uoro- benzyl oXYy) - 4- pi per azi n- l-yI pyt hi m di ne, hydrochloride 1-Y_

306. 1307.1 2-(2,3-Difluoro-benzyl ox?% pi perazin-1 -yl- rimdine,
hydr ochl oruméirqgemcmczldsmmpu(ﬁ%ﬁ Yerf#9 qullmqoﬁh@é?aiqf&ﬂf inuge6. 1307. 1

(1 mdine, gl ekl | enR FRBARAR GRED 20BN AARRGRNRETHLTRAY 02261 59 18

EX. Conpound
1- AA2- ( 2, 6-riagiof egelovbsolidydsaky fitle epmpeunrad{1B)1- y| - 306. 1307. 1 pyrini dine, h

drochl orfde 155 e ¥ obl 8BS 8 Y A Pl B B 522 19291
5 1H); 654 {d, 1H); 5.39 (s, 2H); 3.93 (m, 4H); 3.28 (m, 4H). MS (APCI*) Calc:
306.3, Found: 307.1 {M+1).

el el e
%G%%Q

Preparation of 2-(3,5-Difluoro-benzyloxy)-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(];&)_'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



hydr ochl or

ide yi-pyrimdine, 1-CC. 304.1305.1

2- (3-Chl oro- benzyl oxy) - 4- pi perazin-1-yl- pyrimdine, bhytheeahib&riods
1- DD2- ( 2- Chl or o- pyri di n- 3-yl met hoxy) - 4- pi perazi n- 305. 1306. 0
1-yi-pyrimdine, hydrochloride
1- EE2- (2, roliseiusey 0- benzyl oxy) -4- pi perazi n- 1-yl - 338. 1388mBoisdim di ne,
hydrochl oride 1 -FF2-(2,6-Di chl oro- b%nzyloxy) 4- pi perazin-1-yl-338.1338.9
pyri m di ne, hydrochl oride
1- GX2- (2, 3-Di chl or o- benzyl oxy) - 4- pi perazi n-1-yl -338. 1339.0 ri m di ne,
hydr ochl ori de 1-HH2- (3, 5-Di chl or o- benzyl oxy) - 4- pi perazi n- 1-yl - 338. 1339. 0
rimdine, h—eroghloride
1-114-Pi pgrazin-{l-yl-2-(2-trifluoronethoxy-354.1355.1 HE% to qimdine, h
drochl ori J4- Pi per azi goppoumdNaté i f | uor omgt pgle. 3PPodady- 1 ben to
rimdine, hy%( ¢hl ori de M1
1- KK2- ( 3- IOLo-benvava)-4-[(ZS\-nethyl-?18 1319, 1 | bkrazindl- |
ri mdi ne, [h 1dFodHHdethges-piperazin-1-yl-2-(3- 368.4 | 369.1
- LL2- ( 3- Chl or o- hanifluptamsthexd-ber2ifpxyjeytimidirsd 8. 1319.1 i efazin-1 | -
ri mdine, [hydgodk@rdidéro-benzyloxy)-4-methyl-6-piperazin-1- | 318.0 | 319.1
i-mﬁg-gg (hloro-@gﬁﬁyhgmg) 4-[ (3R) - net hyl - 318|1313 1 pgoerazin-lll ;iridine
- - (3- 0- 1 -3 erazi n-
ri mdine J- glj ?%g(ﬁ Mbpﬂeh?‘&h&?&-g%éf? TInatjor o- bg%gyé/ 3)?3?531132’4. 1325.1
rimdine 3=PPg- enzy o 4y G1357.1
erazin-1 | rﬂ;‘l (?@yﬁgbﬁﬁy@x%%?h?mﬁ ﬁ'édgr{)hﬁﬂé?ﬁyl é%%gz /@%ﬁ 4-406. 1407. 1
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-phenyl)- ethoxy]-4—piperazm- -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 | 319.1
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
yl-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




pipe in-11- rimdine
1- RR2- (2, 5- D chl or o- benzyl oxy) - 4-[ (2R) - met hyl - 352. 13584 Depéthedranosn-1 | -
rimdine 1-SS2-(3,5-Dichloro-benzyl oxy)-4-[(2R)-net hyl -352. 1353. 2 |
erazin-1 1 rimdine

1-1T2- (2, 5-Di.fl uor o- benzyl oxy) - 4-[ (2R) - net hyl - 320. 132 ' in-1- 1
rimdine Y—%qt’f@, 5-Di fl uor o- benzyl oxy) - 4- [ {ZR) - et hyh%@%@%3 I
erazin-1- | rimdine 16 Decenber 200% WO 03/ 000663 PCT/ | B02/ 02261 60 MS
EX. Conpound NaneCal c. Found No. ( M+1)

1- W2- (2, 5-Di chl oro-benzyl oxy)-4-[(2S)-nethyl -352.1353.2 i erazin-I- |
rimdine 1-WA-(2,5-Difluoro-benzyl oxy)-4-[(2S)-nethyl -320. 1321. 2 i
erazin-1 1| [rimdine 1 MS
XX2- (3, 5- Di|f | uor ¢- benzyl oxy -4-L éﬂl met hyl - 320. 182% | | n-1 1
rimdine 1-\YBKPjperazin-1-Y¢mp é‘ INamG i f| uor o- pehralpr oxﬁiuig 1.1325. 3
pyri m di ne |1-M&21 ( 3- Fl uoro-5-tri fl uoronet hyl - benzyl oxy) -4 8. 1357.3 |
erazin-1 | mgydi - - :
1-AB2- [ 1- (4, M) Pﬂ%rfﬁ?‘% %’r‘?&?ﬂ%‘ﬁf@fﬁ'i’%@ﬁpﬂe\ﬂazi 1351 163974
rimidine 1-lAco—(pPETRIING, IYQORNAINS oy 4t oo
pi per azi n- | wﬂ‘p /?{(?ﬁ'(‘dﬂq{g-fi—ffuoro-beﬁ'zﬁfoﬁﬁ-tl-plﬁe‘r Th-1-
1- AD2- ( 3, 5-|Dimet hyrPYEENeDedydrochlonde,, oo; n | vl 248 1290l 3 aue{ nidine 1
S AE2- (2, 5- T 6y R-{B&gharmaxidipeiaza- vk vi - 2983@h89] $OBYr { i di ne
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

U=
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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




|

1- AF2-[ (1R) - Phenyl - et hoxy] - 4- pi perazi n-1 -yl -284.4285. 3 pyri m di ne

1- AG-[ (1S) - Phenyl - et hoxy] - 4- pi per azi n-| -yl 284. 4285. 3 1gip8.8hP& 2005

1- AH2- ( 3- Chl or o- benzyl.oxy)-4-[ (3S)-net hyl -318. 1319.5 i erazin-1 | rimdine
1- Al 2- ( 3- Fl uor o- benzyl oxy) -4-[ (3S) - net hyl - 302. 3303. 6 piperazin-1 1 rimdine
1- AJ2- Beng o@isoisd- Pi per azi n- 1-yl - pyri m di ne, 306. 3307. 3pdip@eanazdiydr o 1- AK-
320. 0321.1 2-Benzyl oxy-5-net hyl -4-piperazin-1-yl- pyrimdine, h drochloride.
1- AL2- ( 3- Met ho) cy- benzyl oxy) - 4- net hyl - 6- pi peraz7i n-314.4315.4 1- |-

rimdine Exanple 2 Preparation of Internmediate 4 (4 chlom

Dyrim di n-2-V1)-Pi perazine-1- s carboxylic acid tert-butyl ester (1-2a): To

a suspensipgh—ef2-4—dichtoeropyrtmdme (17007, O 71 W) Inil3.4 nlL of
t ol uene wéi adddd 4-net hyl - pi perazi ne-1-carboxylijc acid tort-fHutyl 16
0

Decenber W) 03/ 000663cHEPpoURANAREE1 61 estef (ale.34 Found.|71 ol ). The
reaction SN edted to reflux overnight, then copled to (Madjitenperature
and concentrated in vacuo The residuec-sas—taken i 20—=10f wat er and

extract ed WIVWV dt3,5-Richicie-bepzyioxyld-[{AS)-methy- copBPRdd 8?\39‘3&% c layers were
washed witlh bri nepiger8zirdl}yyll-pynievididei ed over 5 sodilimsulfiate fliltered, and
concent r at|eHWW |\&@SDiftcrrbentflonf)id-g2S)emethyl- F| asB28d| 4n¥lctrionat ogr aphy
(silica ggl, grddijsstbzieyijipyrimidicen 5% et hyl acetpt e- hexanes tio 20% et hyl
acet at e- heXqRGE)| L5 Bflorb-behzgoRy)-4- IS} methgl- 320.1 | 321.3
piperazin-1-yi]-pyrimidine ’
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-phenyl)-ethoxyl-4-piperazin- 320.1 | 3213
1-yl-pyrimidine _
1-AC | 2-(3,5-Dichloro-benzyloxy)-4-(28)-methyl- 352.1 | 353.2
piperazin-1-yl}-pyrimidine - _
1-AD 2-(3,5—Dimethyl-benzyloxy-)-4—piperazm-1-yl- 208.1 | 299.3

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!




conpound 1-2a . "H NWR (400 MHz, CDC13) 6 8.15 (d, 1 H; 6.52 (d, 1H); 3.80
(m 4H); 10 3.48 (m 4H); 1.47 (s, 9H) . M5 (APCl +) Cpd Deced@ter 260und: 299.1
(Mtl). Preparation of Internediate 444-f 1(2-chl oro-phenyl)-ethoxy-

pyri m din-2-vl}- piperazine-1-carboxylic acid tert-butyl ester

1- (2- Chl or o- hen | )-ethanol (31.4 ng, 0.20 nmol) was djssolved into 1s 1.7
nL of anhyBP¥IE%et r ahydrof uran and treated with sodi L}’rﬁTﬂW#F%fé (8.0 ny,
60% di spersion in mneral oil, 0.20%mol). This was stirred under nitrogen
for 1 hour at anbient terrperature, then the reaction was treated wth

4 (4-chl oro-pyrimdin-2-yl)-piperazine-l-carboxylic acid tert-butyl ester

"-2a (50 ng, 0.17 mmol) in one portion. The resultant m xture was refluxed
20 under nestenfledd 60874 mroel). sTheneaetioncyas herjed & reurPyaniebl 8l e, t he

reaction ured ( r thyl acetate
(2 x 25 m_?odciegﬁ) m&%&&g@}tﬁﬁw&ﬂﬁt@ﬁlgﬂv@g ﬁéﬁ&‘ﬂ Jﬂ?]seb“ ne (20 ni),
then dri ediakerep is 2dintoobyatbaére emak:teelnam efbmbaoetm(ﬂwf] Aamigd. Thae r]gafSI dge
was purified by prepar tlve TLC to affor
64 3 rrg of G@’ﬁ@'“?ﬂt"l’@""? vﬁfﬁa\tﬁﬁ%tﬂ'ﬂ(g*ﬂe xﬁ(ﬁiﬂiﬁm ‘ﬁ@% 13) 8 8.00
I @0@3 avhité sblid. 3.62 (m 4
3 30 (m 4561&5\'? é@‘ﬁt(e( ﬂherﬁh*)and@oﬁé«zl{tfbtedmﬂq vacuo oﬂ% 9;"17[1% 38 Ff) m H);
419.1 (I\/HFiasB(colanUpdlramamraﬁhyA(&lllCB(Qekgﬂaéleﬂt 9|H"0n frorm 5% ethyl

b B RAAIBSE 0 f BA dfiod etsados vo

4-{4-[ 1- (2cehpsuirsdt @izany! ) - et hoxy] - pyrim di n-2-yl}- pi pera2| ne-| - carboxylic

Sﬁtﬁ or oot hanc MM GhGe baeicTHE P2 dy 15 560 3, 58' ol ) and
1 5
was. conbenbrin P17 e Sl MR R O e, T (20 ny - This

was extracted with ethyl acet ate (10 nL), separated, and the aqueous |ayer

was adjusted to a . OH( a0 okt ure  was
extract ed /808 '-:J—‘“‘ """"“"" ML" s D -.-. n|c

piperazine-1-carboxylic acid lert-butyl ester (1-2b):
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);




extracts were dried over sodiumsulfate and concentrated to give 58.2 ng of

10 the title product (2-A). 1H NWMR (400 MHz, CDCl3) Si@Dedenflskr 200%); 7.38
(dd, 1 H; 7.28 (d, 1 H); 7.18-7.11 (m 2H); 6.36 (g, 1H); 6.00 (d, IH);
3.68 (bs, 4H); 2.82 (bs, 4H); 1.56 (d, 3H). Ms (APCI+) Calc: 318, Found:

319.1 (M+io gshtvekd eparation of 4-TI (2Chl oro phenyl) egdygmidinzet
2-aiperazin-i-yl-pyrim trifl uoroace%ate 62-B): To a solution of

4-{4-[1-(2-chl oro-phenyl) - et hoxy] - py 4 mi di n- 2- yl }- piperazine-1-carboxylic
acid tert-butyl ester E22 (64.3 ng, 0.15 mmol) in 2.0 nL of
di chl oronet hane was added trifluoroacetic acid (177.4 L, 2.30 20 mmol) and

th t t t Th ti
Concont rat ed. - ol eeRl %ef’%&%l@@e@ﬂ&o&pﬁ%@ﬁ%@ﬁ%’fﬂh&ﬁ W hexanes. The
residue wa ﬁe%ﬁhﬁb ﬂiéaﬂ%@xﬁ% abumnodutylfeetetrl(na@(&nmm&mﬁol) idH NMR (400
MHz, CDCI3) 'a 8.01 (d, 1 H); 7.38 (dd 7.18-7.11 (m

250 6. 36 @ mi afiichipramaethane wasipdded b@uz)lsgceﬁ%c'd éggzi ¥bL3%H) ; 25 1.56
3 VS
Searcimg naibph andheliifice HGS g it 1,5 & dmbidhics mdé%xg%;ﬂ%engzzpr "o

anal ogoys m@m@waecbimmemand thed rasmetcﬁasqlged tret bt HBgahy HBA0- f or t he
preparation of conpoun ch d was fornmed
30 corr espJﬁtﬁ%ﬁg’Bfaﬂegdé %&a‘%{' taé%ﬁo '(‘Ef {e%e%é‘%ﬂee gqé%gkgv\o 03/ 000663
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formation o I'n Exarmmpl e 1. LE 2 gbﬁqqﬂnd NaneCal e. Found
No. (M+1) 2w@é-dxlragtad afth ethyl pertais ()?-@ﬁﬁﬂeizfﬂéthsl% or8#8'C0319. 2 1
-yl -pyrim dine 20 B4 bhed &iePabRUAT AIRRYAnd &nbeidied 10giRg 582 fig 4 8. 0319. 2
10 the title product (2-A).
'H NMR (400 MHz, CDCls) & 8.01 (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 41 -(2-Chloro-phenyl)-ethoxy}-2-piperazin-1-yl-pyrimidine,
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 uL, 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



1 -1- rimdine 2-E4-(4-Fl uoro-benzyl oxy)-2-pi perazin-1 -yl-288.3289. 2.
pyrim di ne 2-F4-(3, 4-Di chl or o- benzyl oxy) - 2- pi per azi n- 16 Decand®er2869. 0

pyrimdine 2-&-(3,4-Dif

| uor o- benzyl oxy) - 2- pi perazin-1 -yl -306.3307.1

pyri m di ne 2-H4- (3, 4- D net hyl - benzyl oxy) - 2- pi per azi n- 1- 298. 2299. 2 |
hydr ochl ori de

ri mdine,
2-14-(2, VB PUEY - benzyl oxy) - 2- pi perazi n-1-yl - 306. 13

&FTPW?% di ne,

trifluoroacetate 2-J4-[1-(3-Chloro-phenyl)-et hoxy] -6-net hyl -2-332.1333.3 i

erazin-1-

rimdine,

trifluoroacetate

2- K4- ( 2- Et hoxy- benzyl oxy) - 6- net hyl - 2- 328. 4329. 3 i

trifluoroacetate 2-L4-Benzyl oxy-2-piperazin-1-yl - p){é{;
hydr ochl or i@ raMRRAARAlegBIsHp dirapracedie desarived fordhe

A m xture of

erazin
imd

-1 1

ri mdine,
i ne, 343. 3344. 3

renation of (1-B)

4-12-(3-Chl. = vl am no) - pvri m di n-4-v11- piperazi ne-1-carboxvlic acid
tert-butyl '@E?ae'?ﬁlng-ﬂa) :
4-(2-chloro-pyrimdin-4-yl)-pi per @ABLE2car boxylic acid 1o tert-butyl

ester 1-13—1060—rg—0-33—~pl)—3—cht-oroberzyramre{0-65—+w—-—5.3 nmol)
and potasgi um car ponate (71 ng, 0.67 mmol) in etHhanol ('\Egm-) was heat ed
at ref luj fgh 7 pays. The ¢@ﬁ§buﬁ@w@ ure was cogja%l_ t@@ﬁn _
t enper at une, ppoured into H20O (15 m -) and extractjed wth ci(2 x 20 nm).
The conbi ned orfgahic extracts were washed with H2Q (3 x.11 )} brine, 15
dried (Na2SOR)C anpd-¢b(@:-Chiaraphenyl)rethaxyld-pikiazinedi 4d8.0ngs 3p8LI |i ed by 16
Decermber 2005 WO PBAPPRGHIAINBCT/ | BO2/ 02261 64 preparativg TLC (10% McOH in
CH2C 2) to gpy® a ¥W£Whﬁﬁé—f)ﬁenyﬁt§hmqﬂ]~b%er§ﬂhi d was.of 1[i BYg.2t ¢d with MeOH
(1 m) and the sof {4i-WafmiaRl! ected by
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

10

15

Example 3

Preparation of Intermediate 4-[2-(3-Chloro-benzylamino)-pyrimidin-4-yl}-

- piperazine-1-carboxylic acid tert-bulyl ester (I-3a).

A mixture of 4-(2-chloro-pyrimidin-4-yl)-piperazine-1-carboxylic acid
tert-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,
dried (NazS0,4) and concentrated in vacuo. The residue was purified by



filtration to give internediate (1-3a) as a white solid (48.5 ng). "H NWR
(400 MHz, CD3OD) 6 7.74 (bs, 1 H); 7.35-7.17 (m 4H); 16Réember@bes 1 H);
4.45 (s, 2H); 3.54 (bs, 4H); 3.37 (bs, 4H); 1.44 (s, 9H. M5 (ES+) Calc:
403. 2, Found: 404.1 (Mtl). Preparation of (3 Chloro-bent

1) - (4- pi pwmg}omgg pyri mdin-2-yl)-amne. hydrochl ori defiBezAis1 10 To a

sol ution of 4-[2-(3-chloro-benzyl am no)-pyrimdin-4-yl]-

pi perazi ne-|-carboxylic acid tert- bLff’yI ester (L-3a (48.5 ng, 0.12 nmml) in
CH2C12 (1 m-) was added trifluoroacetic acid (139 L, 1.8 nmol). After
stirring at roomtenperature for 3 h, the m xture was poured into 1 N NaOH

(0, e T oA G S el B R e v 1=
free am ”e%olfﬁf\@aé ﬁ‘lﬁj)?a@ﬂ]\lﬂfh MBOEHR WiLY ahd tﬁé—éolidaﬁamtdledteﬂd»yl MHCO in ether

(0.10 nL . After stirring for %é soomterrperature t he
sol uti on whlratemioagive tﬁﬁ%ﬂleﬂi@tﬂ/@ﬁ@baﬁ 6“&#‘?‘%%"‘1 J¥¥-ochl ori de salt 3-A

758" (o hy 7 PHAMFEYOO RIS creoD) B £ bl s 7R S 0 ("04%5

4H) | 3.29 (HastHiH45 (&52(1{;« ?b , 418); 8:37308.42]); Fdér(el 9|$)04M3('¥

Preparatlon of g, Loro enzyM%s (4-pi perazin-i-yl-pyrimdin-2- yI) am ne.

25 f urmar at €alc340§-2, iepng: 484-4dMa)- of i nter nedi ate 1-3& (274.2 ng, 0.90 mmol )
in 10 nL of 10:1 nethanol :isopropyl ether was added a solution of 0.5 M

fumaric acid in rrethanol (1 80 _m_, 090 mmol ) and stirred for 1 h. The
resul ting Braparafi fo-denmilk(4-giverazinJryiPYHRVRZ-VISRIRIBE: and stirred for
10 min. Fi|tratj,on,3 IIovved by air dry| ng provided 356 8 ng of the title

conpound (BYgRChigy er 2005 WD 03/ 000663 PCT/ | B02/ 02261 65 1H NVR- (400
MHz, Cigg0D) 8 71-’03:1sbldtloribb4—[%(33¢ﬂ1k7rolﬁn(zylam416)-pyﬁnmn-4(ﬁ,] 2H): 6.16 (d, 1H);

0205 bbb b s bubiSeed e VR P 2 G 207, 2, Fournd
conpounds 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, CDs0OD) 5 7.82 (d, 1H); 7.38 (s, 1H); 7.35-7.26
(m, 3H); 6.51 (d, 1H); 4.60 (s, 2H); 4.04 (bs; 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).




were prepared in an anal ogous manner to the sequence of reactions

descri bed for conpound 3-A above. 16 December 2005

(3- Fl uorobenzyl ) - (4- pi perazin-1-yl -pyrimdin-2-yl)-amne. hydrochloride
(3-0O: 10 1H NVR (400 MHz, CD30D) 8 7.82 (d, 1H); 7. 30 7.26 (m 1H) 7.12
(d, 1 H; 7.05-7.02 (dd, 1 H); 6.92-6.91 (td, 1 H); 1‘?&&% H)y; 4.52 (s,
oH): 3. sTOLMEEY 41p 3120311 (m 4H). Ms (APC +)F %1"’25%7 2, Found:
288. 1 (I\/Hrl) Benzvl - (4- pi perazin-i-¢ -pvrimdin-2-yl)-am ne, hydrochl ori de
(3-D) 15 M5 (APCI+) Cale: 305.3, Found: 306.2 (Mtl). Exanple 4 Preparation
of Internedi ate 4-f4-(3-Chloro-benzyl am no)-pvri rri din 2-vll-

Pi perazine-l-carboxvlic acid tert-butyl ester (l1-4a): 20 A m xture of

4- (4- chl or o- py (THNMRZ490 MHRj CBICR) $HE-8i- (daﬂ-lb)oi;,ﬂﬂr?d&ﬁhdH)I@ﬁff butyl ester

potassi um dhv it Er i Sode P BD b A Fah e AR Frcar " rer

| ux for |0Tm2¢?gh@qm4rg fe was cooled to roomtenperature, poured
into H20 (1 and extracted W|th Et OAc (2x 18 nlL). 2s The conbi ned

organic extracts were washed with H20 (2 x 10 m.), brine, - dried (Na2SO4)

and concentr at eqo'sﬁ{'[bntgl ﬁérogé'é}g ﬁ{ﬂgﬁ'ﬁ“‘%‘é"ﬁ wfbﬁd\lﬁﬁba??m?&m dJamat ogr aphy

usi ng 40% Et OAC vent to the title
corrpound | -wigre (P&paregdl inpen mahagwshmmeotdtheselqwme(oﬂfc&}idwlzs, CD30D) 5 7.69
(d, 1 9 30 (m 3H); 5.88 (d, 1 H; 4.49 (s,
2H): 3. 64 ﬁ%ﬁ“é?ﬁfoﬁmﬁp@“ﬁ'wf#ﬁn 4H: 1.45 (s, 9H. M5 (ES+) Cale:
403. 2, Found: 404.4),4ddbdhzv i DlAE63 PCT/ | B0O2/ 02261 66
Preparation of ' pi pera2| n-1-yl-pvrimdin-4-yl)-an ne,
hydr ochl or ihyargohiorde (g titl e corrpound 4- A was prepared from

Cert-bulyl ost erHAMAGHVRE.CROBIT 2 @, 1l TR ab el 7ol Y That
descri bed i, 1H); 7.05-7.02 (dd, 1H); 6.92-6.91 (td 1H) 6.16 (d, 1H); 4.52 (s, 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, hydrochloride (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).




Exanple 3. 'H NVR (400 MHz, CD3OD) 8 7.74 (d, 1H); 7.35-7.25 (m 4H); 6.15
(d, 1 H; 4.60 (s, 2H); 3.97-3.94 (m 4H); 3.27-3. 23 jgDecthiber DB APCI +)

lo Cale: 303.2, Found: 304.1 (M+l). Using the appropriate starting

mat eri.al s, conpound 4-B was prepared in an anal ogous nmanner to the
sequence Rb ¢sBRedsi ons described for conpound 4-A abovgafchhis

correspondi ng funarate salt 4-C was ?17; prepared using a procedure anal ogous
to the process for preparing the f8farate salt described in Exanpl e 3
(compound (LB 3. (3 Fluoro benzyl) (2 piperazin-|l-yl-pvrimdin-4-v!)-am ne
hydrochl oride (4- 20 'H NWR (400 Mz, CD30OD) 8 7.76 (d, 1 H); 7.32-7.28 (m
1H; 7.112 (d, 1 H, 7.05-7.01 (dd, 1 H), 6.93 (td, 1 H); 5.94 (d, 1 H;
4.53 (s, 2H); 3.90- 3.87 (m 4H); 3.13-3.11 (m 4H. M (APCl +) Cale:

287. 2, FoudidnagfiBn bf (3 Ohdlo-b j -y inidi24-yl)-amine -

pi perazi n-T-VI-pviTnm diLn-4-y umarate (4-C: 'H NWR (400 MHz,
CD30D) 8 thydroghipride (#44): 7.30 (dd, 1 H); 7.11 (d, 1 H), 7.02 (d, 1 H, 6.93
(td, 1 H,; 6.6 : . , . 87 (m 4H); ,
3.13-3.11 (m %ﬂ%ﬁ'“?/é&a’ﬁéﬁﬁé@aﬁ"ésb%g?@%%ﬁéﬁ%ggﬁ (M+1). 30 Benzyl (2
pi per azi n-Beneylaming)pydmidin2ypiparirioe-f yahreudlioasid éerl-autyhesterdbol +) cal e!

Beaml o 5 B8pATEA BROBIG P REaapansesan SRR | el

(1-5a): Ag{aynﬁlégjsk was charged with 25 nL of anhydrous tetrahydrofuran and

s 6-chl oropyridi ne-2-carboxylic acid (2.00qg, 12, I ngd then cooled to
10C. This \%Ls t'HeMﬂB@QﬂMbimy@DsQPﬁﬁﬁ%‘tﬁdaﬁgﬁgoﬁﬂéﬁmfﬁémz' .0 M sol ution

in THF, 38.1 .0 -).-0ves  1Q J4. 44 efH). TisSape)stirred with
cool i ng f%ﬂ 11'%’1’ F‘riar(?d?'gé",')’ 3r??n§§%?@n%ﬁg§f2ﬁ%%%@?aﬁ)re ﬁ(r 4 t)1 The reaction
was thgn qumd-ebsie FOGhd:@0d. LML), of water were added slowy. The 10
resultant m xture was poured into 50 nL of 1 M aqueous sodi um hydr oxi de

and extracted 2 x 75 nL of ethyl acetate. The organic extracts were
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).




conbi ned and washed with brine, then dried over sodiumsulfate and
filtered. Concentration in vacuo yielded 589.1 ny of jgpwniler 3003 d as t he
title conmpound I-5a . 15 1H NWR (400 MHz, CDCL3) 6 7.67 (t, 1 H); 7.25 (m
2H); 4.74 (s, 2H). M5 (ES+) Cale: 143, Found: 144.3 (M+l). Preparation of
I ntermedi ate 4-[2-(6-Chforo-pyridin-2-yl methoxy)-pyri

yl ] - pi per"&?P*’ﬁ@"Jf carboxylic acid tert-butyl ester (I ?C&]ﬂof@nfhe title
conmpound (5b) was prepared from (6-ahl oro-pyridin-2-yl)- nmethanol |-5a and
4- (2-chl oro-py(m di n-4-yl)-pi perazine-|-carboxylic acid tent butyl ester
Q 11 s according to a procedure anal ogous to that described in Exanple 1.
H NVR (400 MHz, CDCL3) 6 8.03 (d, 1 H; 7.63 (t, 1 H; 7.43 (d, 1 H; 25
7.21 (d, 1 H); 6.16 (d, 1 H; 5 42 (s, 2H); 3.59 (m 4H); 3.45 (m 4H);
1.46 (s, 9H). M5 (ES+) Cale: E Fo&ﬁ 406.1 (Mtl). Preparation oft
(6-Chl oro-pvridin-2-yl met hoxv) - 4= in-1-Vi-pyrimdin, hydrochloride
(5-A): 30 Htfoh f FRIRRHR: @&Mﬁﬁnmﬂmvmme&nm (I-5a):

4-[2-(6-ch pyT 1 di N- Z-

yl met hoxy) - rMnﬁurﬂ@shwschprqg@lrvam%mLOéaFWWS@t%BY%rOF@Qa%ty| ester

A ;)?E’ci%uf’@%ﬁﬁifﬂgaﬁﬁgi%@*9%2@3?9?@4 VB FEn0elTE (a00 Moo
(CC[iBGi)) H§3 815 @‘?10'&18 wasHjeated 8@phise Wlth—f}airaﬁgd%tefu(an bqrange {1.0M 8?;&'@115 éa :—I)e 2023
Found: 306'"0T"GFI-\/§3§)1 mE&?Y‘F‘d 1?)@&%%?{ gl{rgg%rg ?lhﬁ% er‘Fgfl] s, the coﬁpounas

listed in A r‘HSWﬁFnﬁte%rfﬁéﬂreﬁ(érﬂﬁ'brﬁ“tbrﬁﬁéthm%JWMﬁHﬂw rdaotidhe sequence of
reacti ons %&1 g?ﬁ] bed above for the pr epar atlogdof [o]0) nd 5-A 10 TABLE 4

M5 Ex. Conpwas thenanoeled|te OfG.ang 10 mL of water were added slowly.
10 resultant mixture was poured into 50 mL of 1 M aqueous sodium hydroxide

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 ' NMR (400 MHz, CDCLg) 8 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) -




No. (Mt1l) 5-B4-Pi perazin-1-yl-2-(py(din-2-ylnmethoxy)-271.1272.0 rimdine, h
drochl ori de 5-C2-(6-Methyl -pyridin-2-yl met hoxy) - 4- 28514 P8&nther 2008021 n- 1- |
ri mdine, hydrochloride Exanple 6 Exanple 6 illustrates the synthesis of
NEPi Conpound - (S)-2-[(I1-{[3- 15

(4-chl or gphehahdskr oPy! ] car banoyl ] cycl opentyl ) met hyl | - 4rimohmeyr but anoi c
acid referred to herein below for use in conbination with the conpounds of
the present invention for treating femal e sexual dysfunction. Preparation
of Internediate 1 (2 (tert-Butoxycarbonyl)-4-nethoxybutvll 20

cycl opent anecar boxylic acid (1-6a): A solution of tent-butyl

3-(1-carboxycycl opentyl)propanoatené3 29, ,49. l. 4234B1,

Exanpl e SQHd#@ﬂWQf@mﬂé%?@fQS’FQW&@ %’@8%}03\?3@3‘&%3‘&&9@(&?5 irred solution
of lithi urg di | sopropyl am de (130nl) in a mxture of hexane (52nml) and
tetrahydrofiuran (200nml) at-78C under 25 nitrogen. After 1 hour a solution

of 2- br onpet hy'HMRY“O@ Mitz; CDROD) & 8:108H{gid 1 B, dr8th(t,(HB0 AP (Yeldladded

mai ntai ning the tenperatu t -7 c r 0663

PCT/ | BO2/ Ogﬁﬁidséé")ggréﬂ%a@i%ﬂ’ ﬁ%?@r@%ﬁ?ﬁﬁ?&%g‘m%ﬁg% 0 room

t ' . Ix t hed with t 100mL d
bl Ot b CalcRy, Follie: SORIAMRIL LEP o1 oe Bed. and. extract od with el hyl

ydrochloric acid, and extracted with et hyl
acetate (2x 150ml). The conbi ned organic extracts were dried over

magnesi um sul fgﬁ%a{p% r?%pgﬁﬁ%géafgléﬁflgﬁ}aité}ia‘fé}‘iﬁ@cérﬁp&jnde listeg igr ude aci d which

was chr omat ogr on wth increasing grogortions of

net hanol iTailé @M@é?i’@iéﬁ@dﬁa an(amalkdgods glanpeoiedhe gaeuanse of e an oil
(7.79, 25.6mml, 52%; R 0.3 net ha}nol Oﬂb I"g_ﬁ onet hane 1:20; 1H NWR
(CDCl 3 400Wasgribed abave for thguyreparatipn,ot £o[TR > 75-1.95 o (m 2H),

2.0-2. (m 3H, 2.3-2.4 (m 1 H, 3.3 (s, 3H, 3.3-3.4 (m 2H); LRVE:
mz 299 (MH+). Preparation of Internediate
1-r(2S)-2-(tert-Butoxvcarbonvl )-4Tﬁ'Bl-ﬁd’Xybut vl |- cycl opent anecar boxviic

acid (1-6p— NS
EX. Compound Name Calc. | Found
No. (M4+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.




15 Internedi ate |-6a and (+) pseudoephedrlne wer e recrystalllsed ni ne

times fromhexane to give a white crystaline solid. TieDsadmhberasosli ssol ved
in ethyl acetate washed with 0.5M hydrochloric acid dried over nagnesium
sul phate and concentrated in vacuo the (S)-acid was obtained in 31%yield
as a pal S oil in >90% ee (enantionmeric excess) alysis of 20
the 8 3.3 }pl)g’yﬁﬂ%gé’; the (+)-pseudoephedrine salt; 1H N&E%a&ioomm S
1.4 (s, 9H), 1.4-1.7 (m 7H), 1.75-16%9 (m 2H), 2.0-2.15 (m 3H),
2.35-2.45 (m 1 H), 3.3 (s, 3H, 3.3-3.4 (m 2H); [alD- 5.2 (EECH, c 1.2).
25 Preparation of Internediate tert-butyl (2S)-2-fr1-(ff3-(4-chlorophenyl -

propyl [ 'am nol carbonyl ) o~cl opentyl | met hyl | - 4- met hoxvbut anoate fl To a
sol ution ofThé raaotnoammtu;a wa$ alidvesidovannap. 1o rgomdempengity in  azeotropically

dried isopro cetate |jte solution
of the Inlto é’?’%@hgt @L\? "@8&% Ef?%4%"&6?%‘5%@%%g%dr@grgﬁgﬁ&%e@foﬁ%sphere of N2 -
over a per i{qgthadM hy8roahiaris aciihand éxarasiedrwith eth}d acetate (hets0miashed with dry
i sopropyl acetate m).. The resul%_ gt solution was . then 16 Decenber 2005
W0y B Dh06 e POTPIBIN B X L AR RO GV SR BRI SHIRERDE 5. 5 hour o and

then the I eafiddnRic ivibdo Wive MblANRKAPWRRA wdsriaiRgiogRisRed hur e and

stirred for hours. To t resul tant solution was then added
t ri et hyl anisiiea.( Bigition wjth incteasing pcopenzhomamfemeth@pol in dichloromethane

3-(4-chl orophenyl ) -npr | ap achl:ari-de 1996, 39, s

4942-51)(92’?9‘?%&@?%8&%???3 #ﬁgﬁgggtﬂﬁ%éﬂ? ﬂri}f 2§§F‘ erh@v\igsszﬁ;ﬁr{bhseat ed to 60 C

for 7 hour gndaednot, &lichisrtbimethang amm t enper at ur e. De| oni sed water (100 m)

was then added to the reaction mxture wth sti 1-§|ﬁ|-18¥\5d by aqueous
e

hydr ochl ori ¢ am"HNbe@Q\@aéﬂoMHE)ﬁ/ﬂs‘b(supl"c))n'b“ﬂrﬁ m, °the aqueous
| t ed, d
tho o B gURra 802t 3 2o MR IHEENS (o B S 98P WREAEEP S 2 050 T of

a 0.5 M SQRMS aﬁizggm-lﬁ’queous phase was separated and organi ¢ phase was
washed with saturated brine solution (100 m ). The aqueous | ayer was then
separated and the organic phase was concentrat ed by distillation under

vacuum t o @rams b2 (tariEl OXVE: danetboybubvla nmol , 98%

cyclopentanecarboxylic acid (l-sb}

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




is yield);. 1H NVMR (CDCl 3 300MHz) 8: 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 (M6 betmber-20d5(t, 2 H),
3.22-3.30 (m 2 H, 3.271s, 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; LRVS (ES positive): mz 452 [MH + (d).
3520 Prepaipasieteof (2S) 2 ifi ((f3-(4-Chlorophenyl) prgfavieianieio} car bon
vi)- cy clopentyllnmethvl} 4 net hoxybut anoic acid and its sodiumsalt (6-A):
To a solution of Internediate I-6¢c (3 6 g, 21.2 mmol) in dichioronethane
(52 M) was added trifluoroacetic acid (16.3 m, 212 nmol) 2s and the
resul tant sol ution was stirred at roomtenperature for 3.75 hours under an

atmosphere of N2. To the rea n was then, 6 adde odi um car bonat e
sol uti on (Sbradat&0 gfq’@o}p %EBHPWS&W ‘H‘i'ﬂ Wesr?{f‘q\pﬁﬂ"g&@'ﬁ?wﬁét he pH of the
agueous laﬂﬁuéﬁﬁﬁcBSf‘tW@dTn@éT‘nﬁerﬁﬂﬁeﬁndghﬁedf@V%ﬁomr &otthen separ ated and

the organiCc layer was extracted wth aqueous SOdI um 30 .\(,:@i te solution
(2 x 20 i restiltant Soltion was dhan adsieyl iriathenminedded 9. g @ol) mbi ned and

031 000663 e FabBreRebHorafing ﬁﬂﬁﬁwﬂ%@“ﬁ@dWh@z??ﬁ@”‘iﬁ;ﬁﬁ?idv‘é’m
t he aqueousgdBFEN94:89, 0.68 ticlc B egaltant mnxtmezuaajhan@ﬁeteézc ﬁ0§6 The

nmbi ned I th d t4d | at t
ot mospher | o7 gmsvipdorsosling B oAE BMPRGHE, HETISRREr (BN, ?Sna

occurred o dhixtﬂrewuthtsmn folivwedbeaiéusi ) . The product
was t hen %g?ect eé(}id%ﬁ”ﬁ?ﬁ]e‘t’@gfl gn nd dried Q under

r 65 h

vacuum t o lgydrechioric mea@mmf@rﬁ Mbsqlutloa) upifl thg Pﬁlogtr@oqﬂ.‘ﬁ?% %é{gﬁa white
solid (5.76 hat N s@hhiaf, badtRs fol lows. To
the crude ‘Hﬁgbﬁ ﬁ&hgg 61qua9§g§ ayenﬁ%‘héﬁ barz]a et hanol (13 m) and
the refpmi %l@ﬁnicﬂéﬁdrwdsavamedwltalaqmsus potamn@arwafq 60rakaf @P-5 The et hanol
was then renoved by_azeot ropi % distill a e(t& n@ %ﬁg@ﬂ?@%’l WEgPressure (to
renove 110Mrﬁ0|l570“§or%ﬁg'-)e°é’ﬁ ape WRs SRE I tq{g 1145 )
wher eupon \g,%lg@é(ﬁdviﬂ? SRty B sdlGsbn (T0@ miy. emel dcquious layet whsthesd product was
then coll ec tratlon under vacuum t
separated and the organic phase was concentrated 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)
»s  and the 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-




give the pure sodiumsalt of the title product as a white crystalline solid
(4.51 15 g, 10.8 mml, 51 %9; mp. (ethyl acetate) 2146 Di&enther 2B0NVR ‘
(DVBO-d5 300MHz) 8: 1.26-1.58 (m 8 H), 1.62-1.74 (m 3 H), 1.74-1.86 (m
1 H, 1.92-2.07 (m 3 H, 2.57 (t, 2 H, 3.03 (q, 2 H), 3 10 (s 3 H) ,
3.13-3.27 7.22 (d, 2 H, 7.29 (d, 2 H, 9.16 LRVS
(ES negatWé? fﬂﬂwa [2MH - (O), 35394 [MH' (350). W%ﬁﬁm ytlcal
purposes the title product (i.e. thefree acid) was obtai ned by dissolving
this sodiumsalt in water, acidified with 5 M hydrochloric acid and
extracted wth dichl oronet hane. Renoval of the solvent by bl ow ng a stream
of nitrogen over the sanple gave the title product; 25 'H NVR (DVBSO d6

300MHz) 8: bétaﬁ%né(ﬁ@nﬂ)mThbjlaﬂd)s wére&‘epér&@d &ndl th2 addeoud la@é&-v2as08 (m 1 H),
2.93-2.27 (m , 3.16-3.25

(m 2 H), mwt@faagammth éb@gnqr@ (22‘%”‘“7%&’ celp_?blrpd@rgaq_%}éers( ES negative);
789 [2MH Y, H&g k AS (25 x 0.46
cn); nobi | & @(sgg &%Zeaxdgl\é ﬂﬁ%ﬂlg‘ﬁél %ﬁ%l?g&i@% RO ?IE?/Q%J@H\?V/ V) ; (f | ow rate:
1.0 M/ mi nvoltamqm‘r‘iél mfwhemuhvr‘emystalhsqtleotqogwred/@mdlﬂ’@ mixirg waglet ecti on: W@

pCT/ 1 037 09B5ed FR s BaPe 17 i THEBHug e p RBlestodty e T 0003
enant i oner gid dﬁeﬂhﬂso‘(@fo?% hoﬂf@]uﬂderefmnu veltﬂieiﬁ:ruder‘soﬁﬁim &) . Preparation
of Mono-hydrate of the sqdi um sal he so salt of 6-A (200
ng) was adetdetitlecompayhdasg Vﬂ%\ﬁﬁf"g& 76 As ‘%Wﬁﬁm @%‘?@f i on. The
1t at ] on o . g g o e e i Tabl e 5
bel ow. TAB{E ﬁsal)/amgll athanmol (e*r&mt)yand\t@ r@marme@nmspwble material was
10 removed by filtration. The ethanol was then removed by azeotropic
distiliation at atmospheric pressure (to remove 110 ml of solvent) and
replaced with ethyl acetate (145 ml) whereupon crystailisation occurred. The
resultant crystallised product was then collected by filiration 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;
"H NMR (DMSO-de 300MHz) &: 1.26-1.58 {m, 8 H), 1.62-1 74 (m, 3
H), 1.74-1.86 (m, 1 H), 1.91-2.07 (m, 3 H), 2.57 {1, 2 H), 3.03 (9,2 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), 303(q,2H) 3.1
(s, 3 H), 3.16-3.25 (m, 2 H), 7.20 (d, 2 H), 7.30 (d, 2 H), 7.51 (, 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



Angle Intensity Angle Intensity 2-Thété %’2-Th.éf.ém().oké:'l'.r”l.eta %2- Theta %
3.55230. 817. 70813. 522. 8813530. 67215 7. 154817. 932923. 1 2 75
9.5263. 118. 3131223. 47815. 131. 43715. 7 £6 Doctrlibr 208517
18.35915.718.54523.924.08813.931.78813.9
10. 60814. @d8s/Bibdcs424. 31312, 632. 11424, 6 11. 03519. 734. 2241aBHAR:6132. 9981
12.3693. 719. 97810025. 01325. 833. 37518, 8 HernBiidizef 32. 99813, 3
12.93913. 220. 27390. 625. 51429. 933. 81844
13. 23312. 320. 62751. 925. 98725. 534. 26614. 4
i2.83514.220.82929.427.10718.235.70515.7

' 34537. 920. 92628. 427. 39530_635..98914. .
14. 887162 19&&%@@%@?%@%@'1@98@8%&'&& 3%@931’“‘"0’ enantiomer 11.4 min
15. 1616. 82k Bl i SRafiindi3t 3 ol 0ashp. 37224, 921. 88121, 228. 7881938. 92517
16. 1136.9 2.1%42&.328.98927.é39.ogai9 P ' '
17. 20322. 12247247. 130

; he sadiun 2,7 10 Differential scanning
fittedglvithan%g e '-."-‘-e (1€ SREE . Jo ‘El mer DSC-7 i nstrunent

jlifh saR'BPBEA ¢ wad RRicePtb TerhEbDa 3.8%0waler t he sanpl e
was accurqtel y wel g%%%l Into a—mwgitre alum nium pan and crinp ggal ed
with a perihdgapreminbl sblutibheTha rgsublingwiirey wassstisgdder 1342/ ni nut e over the

range 40C to 300C with. a,ni . regik A

02, a0C MR MDA AR TR SRt SRR RIARPYRD £ cocir e
person w Iﬁa@ppﬁmmtﬁmd@bebm melting point may vary outside this range
as a result of sanple inpurity. 1_?ABEEe5nber 2005 WO 03/ 000663 73

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.



Anhydrous salt; The sodium salt of conpound 6-A gave the foll ow ng PXRD
pattern listed in Table 6 below. TABLE 6 Angl e | ntengg D¥ceditsdragdntensity e
Intensity Angle Intensity % 2- Theta %- Theta % %2- Thet a%

5.46312. 217. 71495. 653028. 92623. 8 6. 65410018. 08331. 756. 529. 80223. 5
7.5466618, 8428. 8631. 930. 45430. 7 9. 33631. 318. 90282. 4845. 230. 88529. 2

10. 9539. MY Y8, 1k25. 831. 4821 11.57155. 920. 40633. 98 26. 732. 6616. 8 2.
12.5610. 920. 50231. 8920. 434. 02723. 1 13 28722. 920. 68345. 4817. 634. 49417. 6

15. 12533. 620. 94231. 5124. 236. 01119 15. 66760. 321. 55992. 6622. 736. 99717. 4

16. 40317. 221. 89866. 2720. 238. 70421. 2 17. 02462. 222. 27436. 628. 5627. 139. 96118. 7
5 BI OLOG CAL ASSAYS The utility of the conpounds of the present invention
in the pragrhydrogs salthe i nstant invention can be evidenced by activity in

| ; : . c Ve
r ocedur e art 1 ni SeARROSIE e 82l fletoRufi Phbrphtem? 1Ol g
listed in Table 6 below.

TABLE 6

Angle | Intensity | Angle | Intensity | Angle Inte?sity Angle {Intensity %

% % %

2-Theia® Y% 2-Theta ® Y% 2-Theta ® % 2-Theta ® Y%
5.463 122 17.714 95,6 22,735 30 28.926 23.8
6.654 100 18.083 31.7 23.36 56.5 29.802 23.5
7.546 66 18.64 238 24.126 31.9 30.454 30.7
9.336 31.3 18.902 82.4 24.388 452 30.885 202
10.953 9.7 19.696 40,1 24.72 25.8 31.48 21
11.511 55.9 20.406 339 25.298 26.7 32.66 16.8
12,56 10.9 20.502 31.8 25.579 204 34.027 23.1
13087 | 229 | 20683 | 4564 | 26.718 | 176 | 34.494 | 176
156,125 33.6 20.942 31.5 27.151 24.2 36.011 19
15.667 60.3 21.559 926 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 22.274 36.6 28.56 274 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



determ ned by conpetition binding in Swss 3T3 nouse cells (available from
the Anerican Type Culture Collection (ATCC), Mnassasj]sVPetehbaobect ed

wi th the human 5HT2c receptor against 3H 5HT. The nethod is adapted 15 from
Roth et al., J. of Pharm And Exp. Therap., 260(3), 1362-1365 (1992).

Cel | s ar e wgy @¥uek? DVEM hi gh gl ucose nedi um harvest edpeh@iDasdii zed,
centrifuged, and resuspended in 50 Tris-HCL. They are incubated at 37C
for 15 m nutes, centrifuged, and t heff resuspended into assay buffer (50 niM
Tris-HCl, 4 mM CaCl 2, 0.1% ascorbic acid, and 100 M pargyline at 20 pH 7.7)
at 100 vol umes per gram Assay tubes contain 25 L of 10 nM 3H 5HT (1 nM

final conc.), and 25 | of vehi assay buff . (10 M 16 Decenber

2005 WO osm@@%@).mmf@@mpemfgtﬂ%’iﬁm e -rﬁa%f%gﬂg conpound (10X fi nal

vol ure). Z%g)ﬁoggﬁafei@?kfﬁ’ed f&%@g%@é fortekeadatedliricabatad fortadhminutesr t exed, and
es at 3/C. S

I ncubat ed m nu anpl es are then rapidl Mr&l tered under
vacuum wi t it 87%kaSamplEs' are trein rapidiyJidenedundet vaguam with acHeieNEcul ar Devi ces

Cor poration, Sunnyval e, s CA i GRLB.f] S LN 0. 5%
Do o Romaboea i For LR RS SRR SRk 0 %,
Filter L CAR; EEflieAd Preseghultie d.595 pely¥iblleneinine #PEtandc ount er

(avail ab rom Perki nEl mer Life Sciences, Gai hersburg I\/I%} Per cent

i nhi bi ti on veshegadhf2Xc5 errwf%éOHWEFE%-HC*-cl%l‘FBB{IWE%aﬁes‘eG‘S e cal culate the
Ki, or extrapolat ' i PerRhENReds@ary to inhibit
one- hal f ofcoﬁﬁtgat'rg?gﬁgﬁgétgélé@&oﬁﬁﬁeh@%g&%g?ﬂp conpound. The foll ow ng
conpounds fapnckseGatmrshes, MDpverdentuntibiion etispecific biRdingy 8t 5HT20

201, RS sy R R g0 6 L

vV, 1 }’é{< Jc'oiﬁpoﬂmJ edadsan/oAhibil ofiBhalioffe totat Scifit-timling locpach. HH,  1- 11,
33, NP PR CC, 1- 00, 1-PP, 1- QQ 1-RR, 1-SS, 1-TT, 1-UU,
W 1-WN comggpnd- YY, 1-ZZ, 1-AB, 1-AC, 1-AD, 1-AE, 1-AJ, 1-AK, 1-AL,

, 2-C, 2-D, iﬁﬁ%‘@’f@%ﬁfﬁq}@"‘gﬁgﬁﬂ‘% Egcghlp!é’s afoveicorsi®ed4- A, 4-B, 4-D

A
d 5-A Exanpl denonstrated Ki val ues greater
an 500 nIKjyametibesHBywindimpindontange ¢§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, 1-L, 1-M, 1-
15 0,1-P, 1-Q, 1-R, 1-5, 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

1
1
1
2
a
t

n
h

were not determined.

, 5HT.4 Binding Procedure
Affinity of compounds at the serotonin 5HToa 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



wer e not determ ned. 5HTz4 Binding Procedure Affinity of conpounds at the
serotonin 5HT2A binding site is 2s determ ned by conpesidecaab&iandsng in NI H
3T3 nmouse cells transfected with the rat 5HTz receptor using 1251-D0I. The
met hod was adapted from Leonhardt et at., Mol ecul ar Pharmacol ogy, 42, -
328-335 (1992 Frozen cell paste is hongenized in 50 ri.s- HCl buffer
pH 7.4 coﬁ'toa(%:’)rq{'"rq@ 2 ™ MCl 2 using a Polytron and cen‘f%ltﬁdégﬂat 45000xg
for ten mnutes. The resulting 30 pel#set is resuspended in fresh ice-cold
50 mMtris-HCl buffer pH 7.4 containing 2 nM MyCl 2 using a Pol ytronT"' and
centrifuged again at 45000xg 16 Decenber 2005 WO 03/000663 PCT/ I B02/ 02261
75 for ten mnutes: The final pellet is resuspended in 50 nMtris-HC
buffer pH Tordercmintudasi T hahpblld BirasupeadabinddnmairistH@bufenpglAnl. Wells in

96 well pl i 0.7 nM.1251-DA, (79 aM.f i pal .), and
251 of veRiGiBH0a 2y Nac 5l = BoreeReint ovp Orahe BYAPR 4 BE AT compoune
(1 OX final P%;é/é&rlﬁtﬁbs 198 07 /il 1256808 (FPPMERARIcNC) SamdigiedlL bp each wel | and

i ncubat ed 15 mnutes at 3/C on a shaker. Sanples are then rapidly
filtered undehicle{assay el blanicd0luMeinarssario), of 8kshcomptupd (IOXfpalF/ B filters

presoaked in 0.5% pol yet hyl enei m ne, (,PEI nd shed wt X5 nmL cold 50
MM tris-3 HCVC.’IU'FaP)-t%& W&? dis YROGRNEIE I &F%%%a?ﬂf\p’a%é]ﬁ?rﬂ”?%aie%l | ac

Betapl ate i LU}~ K i fi Uhdigihi bition of
cpeoific. biondBidles of MTAL BEhaRE SaRRRe Y BB el I a1 o

det er mi ne t kacuulGhith & cell hawbsteo(§iatrod™) nding GF/Rifillerd preseakedun at ed based on

t he Cheng- Prusof eguati.on (Ki..=_|C50/ +( 1/ i S the

concentr at i E#Q/EPOWE“GP%JHW@ @5&%&“@@8“%“"&%@ %’bic\lé?lgle%@@%{nghd the Kd is
based on pr gy Okiferipa®aird rérhbdd, Slitd e covritdd inewallde Betephng. The fol | owi ng
conpounds from the Exanpl es above denonstrated a . Ki val ue for 5HT2a

bi ndi ng 19 n eounterapacentraiop-raspansespp/esof fiseiphipitinp of specilis 1-p 1-E 1-F,
115, 11 ook drglpbaidrif oyl wisGped ggbrngind. - 1L
1- 00, 1- PP, ICs fReath BRnpourgSand th€'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



TAJ, 1-AK 1-AL. 2-A 2-C, 2-D, 2-E, 2-F, 2-G 2-H, 2-1,2-L, 3-A 3-D, and

4-D. Exanple Nos. 1-NN and 1-UU dem)nstrat ed no bi ndlmpeaé;ﬁuemngs and the
remai ni ng conpounds were not determned. 25 Functional assay Swi ss 3T3

cell s expressi ng r-5HT2c, r-5HT2A, h-5HT2c or h-5HT2A receptors are seeded
at a densiiVs R4 25000e||s/we|| in 384 well blac

col | agen- coat ec? pl ates. Forty eight (48) hrs later the'ﬂcg‘gﬁﬁgozzgge | oaded
with the cal ciumsensitive dye, Fluo7@-AM (4M di ssol ved in DMSO 30
containing pluronic acid) in serumfree DVEMin the presence of probenicid
(2.5 M) for 75 mnutes at 37Cin a CO2 incubator. Unincorporated dye is 16
Decenber 2005 WO 03/ 000663 PCT/ |1 B02/ 02261 76 renoved by washing 3 tines
with a HEPESMbued by wasking Bhigesayithea HERE S-puftasechsaling coptalfingy) using a

Skat T™M cel [ t

¥ aor ot r iobeiSR 655 st e s QR el waghé @l AR O o) ccul ar
Devi ces Cor por afpjfieg atctidet toia klLiyroditrid imayir@mancreades (REBRB8EMTEeNt s are
taken every 2 seconds over an 85 seconds, peri ound additions

are made siavailatindemsYglepdaripevicrsCopprationy 'f‘@‘?"d%“V %@J@W CBFC%asel i ne |
d @ aphpad
Igra?g%T:\/I%?avnz%) {I‘hé@& A k@ﬁﬁ%}g@ SHDNES o Ry @n S52R85RsYhridal TestG aphpa 3
3

Software, Inc., San Diego, CA and
agoni st ef faommuad add@owemc@csrmltaaeﬁuswealI68w§|fbmf§,%r 10 M 5-HT

consi dered as_10 | functional Kis

<(31re generatsgﬁo%# %ﬁé&ﬁ‘ﬂ%&%ﬁﬁﬁb. qng%%a%tﬂhwggéonsg%@g%g%né response to ) J
S-HT (10 nMchefatéd tbidg Gagshpad Pﬁwmﬂa\&llhﬁl%@onaﬁchphﬁ’aﬂlaam:gr& he Cheng |
Prusof f equation. The fupctional data for the co Oul@f ysted in the
Exanpl es abieseSan Diago; CA) ang aewt@ﬁw&wﬁ%@% el s is

Dot RO Gonodol A pinafr i L B
havi ng an [pohciessiunetional Kis) areggemﬁra@dmyenqmsmm@ inhibition dfdhe teise 5- HT20
ot ed as.f GOMPSUMAFRERGERE 6 ST 0Py VERE o bl BB B A B e 1 )
whi ch applying the Cheng Prusoff equation.
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-S, 1-U, 1-Y, 1-FF, 1-GG, 1-HH, 1-l, 1-KK, 1-LL, 1-MM, 1-PP, 1-SS,
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



denonstrated no 5-HT2c functional activity at 10 Mand (iii) Exanple No. 1-
ZZ which were not determ ned. The functional data forigec&atrgouesis |isted
in the Exanpl es above wutilizing the 5-HT2s expressed NIH 3T3 cells is
sunmari zed beI ow 25 Exanple Nos. 1-A through 1-AL, 2-A through 2-L, 3-A

t hr ough 3- A through 4-D and 5-A through 5-C act I al agoni st
havi ng an @C%‘B““ﬁﬁ?al ue in a range of 0.16 Mto 7.6 pM \?ﬁ%ﬁ?ﬂ@gﬁéxception of :
(i) Exanmple Nos. 1-S, 1-U, 1-Y, 1-FF 1-GG 1-HH, 1-11, 1-KK, 1-LL, 1-MM

1-PP, 1-SS, 1-WU, i-VW, 1-WN 1-XX, 1-YY, 1-AC, 1-A, 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) Exanple Nos. 1-D, 1-F, 1-AG 1-AK 1-AL, 1-NN, and 1-QQ
whi ch denorfahdtiahalcaotioitylat e ddrdrer (jiip ERampleVIEZD SV B0o8sBNeICT/ | B02/ 02261 77
functi onal aCtI\[lt at 10 M and (iii) Exanmple 1-U which was not

det er ni ned.d SiHM% No. 1- NN denpnstrated no functional activity with

ei ther the 5-HE2amplo NHSI-RNEEMNERERE $Rdusetiohsl actilihyhwitgbitientheci s- i somer
(Conpound 5 1-NN) I's not active, it does not necessarll prlgcgest that the

trans-i songi-Himuardhe 5tH e mxpressesicells. uhlthaugh dhe gistsamer (Cer t aneous Food

I nt ake ‘W | I lly to or
subcut agao @f“&' %nﬁ"&%ﬁ@\é/ea?@‘%gi‘ﬁ’ﬁg%%? wv I C eaglggr%taﬂﬁtlsedspﬁ%rl or to the
onset of th@otﬂkﬂiﬂd’ﬁW@tra@dcﬁmﬁbﬂt&vﬁles.mni tored using a conputerized
systemthat nonitors the intake of individual aninmals. Food intake is
nonitored for at |east 16 hours after adm nistration of the test conpound.
15 Sexual Dysfunction EXA anddsokéddintake VED Conpounds of the present
invention can be screened for effect of penile intracavernosal pressure
(ICP) in the coldsiastals arg admisistered teshicorgpeund either R&lods descri bed herei n.

20 e o Otoc}%%cutclal%guaslyalﬁveédg/o ﬁ%ycl%&ﬁﬁﬁ'@&lélé%@mﬁ%s%of’%&\ﬁé’r ed in

onset of the dark cycle. Food intake is monitored using a computerized
system that monitors the intake of individual animals. Food intake is
monitored for at least 16 hours after administration of the test compound.

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



the consci ous rat by means of teI erretrrc recordr ng A cat heter is
surgically inplanted into the corpus cavernosum ThegmnidcahbddP®osat heter
is linked to a device, which senses, processes, and transmts information
digitally from within the animal. A receiver converts the radio-frequency
signal fromobhRegd® i mplant to a digital pulse streamt hoSnasgadabl e by a
data coll ectron system The PC-based system collects tel emet red data from
the animal. Surgery:- Induce and mai At ai n general anaesthesia using 5%
| sof lurane(r) in a carrier gas of 0.5 Umin oxygen and 1 Umi n nitrous oxide
to induce anaesthesi a, reduci ng to 2% I sof l urane for maintenance

anaest hesi a. 30 Adm ni st .sub, .cut aneouysl s,C.) .Carprofen
(R mady! ( r )oficaY gESyEsRAaD Om E'P ,OfETtBé{rF%YHP?LL#ﬁl‘%%?OZ%ﬂ"%F% alth) at
i nducti on BFha&sitbgsi a, at end 16 Decenber 2005 WO 03/ 000663

PCT/ 1 B02/ 02261 78 o day of surgery and on the nor ni ng of first day
post-surgery t o lmplantatior ohadraus eaveransakuieber Bhaveesitmeithe of cor pus

caver nosal S, nd extend to

i ncl ude theyeﬁ'gga%qoﬁ%%ﬁﬁt@ ang%aé llP'E a&ééaﬁ%t%ﬁﬁﬁslﬁe%)@?rﬁan% ean and

di si nfegt tymtahsotedrarGlean Ehdidleirtfdmttrwshaved dmes dPiacethenbincy. Make a
md-line incision fromthe external hase of t ' LNg caudal |y

f or approxrfilﬁ[? IFWWWCVLMP I"@k%%"[’ﬂ@qﬁ?ﬁgge?@ aééjg{}hgure of the
penis and i r 'ruNnrﬁi@atﬁiﬁﬂbe?aﬁﬁr\bﬂfnﬁbﬁél @cnﬁ/ﬁkﬁza?!eamléxﬂ)msmmapar ot ony,
appr oxi mat cmi to access the abdomnal to cavity. Pierce the

abdoni nal vtalelmahSHUt:th@ sziﬁ!@lﬁen@ aad idesiifyihe ROrRUS GRYIBPEMt MBEER and cannul a,
taki ng care t t bR ant body in

t he abdoni ngdolw\}&%g&?r&eaﬁﬁréxﬁ%ﬁg? ?rmg‘: ﬁ(tﬂ gd Cgla%gﬁd%/rﬁ'g%id pass t he
cat het efg t i gavitir Piegde thbabdoriinalwhll viaithe bmmlqumicmedh asdighie a. - | npl ant used
I's nodel TAl 1 PA-C40, 8nmm.cat heter %ivr drf Eeé’)q?mpééeo (Dat a

Sci ences | rifesanand Gaaiulg. faking case ot o agerﬁﬂya'ﬁ er ‘83%9 14 abdoni nal

wal I using FEHE @ AOSRRIh ﬂwéaﬁdtrnﬂﬁar%adnmnﬁ th@'da!heiéloatemdtted abdomi nal
I nci sion. the ti he penis cranially and retral%ta(i) caudal

i nci sion tocanqdallyraecbpasaadﬁe Gﬁ@ﬁt%ltlpﬂh@ll@‘ therasly (yall via the Bie roxi mat el y
10mm of -t he i 0t Rr NRlblatt (56 Wirfodd ThF $PREY0S 8ffnd BxthBRer SWtH MdORlead ti ssue.

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 incieion 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 corptrs cavernosum using a modified over-

the-needle catheter to puncture the tunica. Introduce the catheter tip via the
preplaced catheter and advahce 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
suturs. -
30 Postoperative care:- Measure food and water intake and monitor
bodywetght daily for at least 7 days post surgery, then 2-3 times weekly.



20 Carefully reflect the corpus spongi osumto one side to give access to

the corpus cavernosum Access the corpus cavernosum p§peeenbeF2dosd i ed over -
t he-needl e catheter to puncture the tunica. Introduce the catheter tip via
the preplaced catheter and advance until fully inserted. Carefully renove

t he acceﬁémﬁgter and apply a suitable tissue adhesﬂqﬁﬁpg@%we I nsertion
fa '

site. 25 for | eakage. Cl ose the subcutaneous in the
caudal incision before closing with-an appropriate absorbabl e suture.
Instil approximately 5 m of warm saline through the abdom nal incision
and conplete closure of the md-line incision. Cose the skin incision
with an appropriate absorbable suture. 30 Postoperative care: Measure food

and wat er i@ghahechRge Pl AnimANIaNR) HarfiRigwatbolor 8idakepsst 7 days post
surgery, thdgrr‘l,@Z-B times weekly. 16 Dgcenber g2005 WO 03)’0 0663

PCT/ | B02/ 0226ge179 buse matscaingle @ny tamsiez & revarsgdiphiidark eonditigngibi nki ng water
for 3 days post urgery. y [ ' , twat@ o reverse |ight/
dar k condit'i(])"'fyr‘cl"sp°§§S g?'%’ weﬁ?tgﬁlﬁ@%%(@gwﬁ arégﬁr%eon (or Deputy)
to i ssue a gdriifidatd bicfRhessadb confirmessddys mehsurgery. Btakysingeats surgery. Start

using rats 5 experinentally 7 dags post surgery. Experinmental Procedure:-
Per f or m ®x peermentally 7/ yaPartsW9¥Yer se  1ight/dark conditions. On day of

experiment, pl aclﬁ(?éﬁhehfél b%@d%g@eﬁfbrm;e%@ﬁm&:it iRasbr Aisbested (r) Model
nte all on nc.

RPC-1, Data Sci al I'n and | eave to acclimatise for
appr oxi mat dight/dark deaditionE3nuday ofrexpetiment; glach sat in HOMESRIZRR wat er ad i b.

Take basel i ne readi of, 1 : sal I f approxi matel y
5 m nutes. r?Fﬁ‘H%?@d1%ﬁ‘é{s’ 23@ @nglﬁé@gpgﬁtﬁc‘géﬁ%gqgtﬁ Ha@éaelllﬂé readsheet .

I nject the 4 le&«dréfbé‘&mﬁtﬁ&foﬁg%ﬁmkmyﬁhdhﬁm.\/E@Lﬁ'élmatjmagﬂt bas vei n
catheter (JVC). If using the JVC, h with sterile saline after

flush throu
dosi ng #nd feediandinatera fﬁil-iWGP%Pﬂw@éd‘FS@E'”grélq(j‘{"?%‘ﬁ?aW‘éssI”ﬁ? erval 1s
bet ween admj,hj LOD: : | y with the
compound 0150 Pt BphERmiktely STRAURS. SpthsscieRaelusERpoyisk valy, TTEDS 4
good gui de. Exdespreatisheatpmisotithavat witbl cempburstisubeubpengsly pevisdest rin in

saline. They Uer coid Sinter (VG Plisiflg HRRveruzn HRBHGH fitrl Wy dirgus! v
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.



(s.c.). Aponorphine hydrochl ori de hem hydrate (Sigma A-4393) at 60 pg/ kg 20
S.C. was used as a positive control as it has pro-eregsDegelb&P0051 €S.
Record |ICP over a 15 minute period, starting at 30 m nutes post injection
i.e. from30 to 35 mnutes and repeat for two further 15 m nute periods
comrenci Ngodbknw@d M nutes post injection and 120 m nutRsB&kbeh Nj €Cction
respectively. Record ICP for 15 mnutes. A signal fromthe receiver pad
feeds through to 2s the Data Exchang&®Matrix(r) and hence to the software
(Dat aquest ART(r) acquisition system Data Sciences International Inc.).
Transfer the. data via a floppy disk to an Excel spreadsheet for analysis.

16 Decenber 2005 WO 03/000663 PCT/_| BO 261 80. EXAMPL - mpounds of
Formul a (1) EKAMB#Ei%a@PWW@ﬁOﬁBE@E/F%m F‘?’E&WVU&E@%’;%E effects of
concom tant administration of ageomRedpipgp the present invention in

conbi nation with a PDES inhibitor on the penile s intracavernosal pressure -
(1CP) in an anad$etefiectsed contmitantedeinistrtien eta rempownthofiee neasur ed

according to the.faol l.owin . l. A | R | Mal e New Zeal and
rabbits (- 2?@?‘(33% "3’%@*’%&%‘-‘%&5@?‘@%‘%@3"'@1%’8?5’coni??r?é‘ttf'%h&@@ Medet oni di ne

( Doni t or £ 1) ihir@cdvetriogal pressars QORYIA an ahaesthetised cabbitondde! ehéraetiofivet al ar (1))
0.25mlkg i . m whil st maintainin oxfg en intake via a face mask. The rabbits
are tracheo@%?ﬁ%@@a%?ﬂécﬁorﬁ@gttg}rfef 'EHP@gocoéndot racheal tube 3 ID

(internal dianmeter), connect eotzn;d_éﬁm@ﬁ{ai Pajtédoland mai ntai ned at a
ventilation rate of 30-40 breaths per_ mnute, with an approxinate tidal
vol une of 18- 20 Male NemZeg!landkiabhits @i2akag) aierigesupdicaied Wgh @5 cm H20.

Anaest hesi a was then i t ched. t gl saf |ur ). L lat i conti nued
N AP Pk A e AL L RO
a 236 oho 24QueiHiAVBIalard) .Aslaliod WRiIBGRaINEMING oRfperEnkke Fd At | 0. Smi i n.

The rabbi alned at 3% sofl urane during 1nvasive surgery,
dr oppi ng t ofagémfask. Fhe rbbisrare tracimetinhised using B dredd™ ynpwiedr vein 20 was

R R T e ok R
the rabbit yapisttavadh afildionesieicf 8D-40Meefh® 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



was nmade approximately 5cmin length along the thigh. The fenoral vein and
artery were exposed, isolated and then cannul ated w t g Pebitheg2bbet er 25
(17G for the infusion of drugs and conpounds. Cannul ati on was repeated

for the fenoral artery, inserting the catheter to a depth of 10cmto ensure
that the catheter reached the abdom nal aorta. This arterial catheter was

| i nked t oWQ BB systemto record bl ood pressure. SanPtEE%¥Bélp| ood gas
anal ysis were also taken via the artemial catheter. Systolic and diastolic
30 pressures were neasured, and the nean arterial pressure cal cul ated using
the fornmula (diastolic x2 + systolic) =3. Heart rate was neasured via the
16 Decenber 2005 WD 03/ 000663 PCT/1B02/ 02261 81 pul se oxyneter and

Po- ne- mah datiise aggtieiet arhcbﬁomfmabaﬁaawqmeiﬁbﬁ Boitearelsystehy@Hoobmght Pl at f or m

Goul d | nstrument Avent m dli pe i ncision was made into the
abdomi nal Cgbyqlgjoé%ﬁfgﬁomhﬁg?l@) sWé@'eB CBEAYN | ength just above the -
pubis. The fat %‘Jeﬁw%&mé. orbhﬁamaaedh@aﬁ@hsabrﬂmamvﬂyrw&al the

hypogastric nerve runs down the y cavity. It was essential to keep

close to t hlecsmem@smbwt Bemtim engitijust abme |thq pHlig. dERe feband BiUgClamagi ng t he

norves. 11 o WeEBEPTLHESAL-FE: b ByEIRIE o clRepialotn diith RiisRiy UG B0 7
si de of thethb&idolytcawﬁpdEwa@esmtlattokemc?@ee tsthbasidedente bi the pubise pel vi ¢
nerve was eaS| |y l.ocated,, The t er el v@iynerv lied;

[ | cosel y, a
anat ony boowall &Prfiﬂ'é"oﬂﬁjdé@"@éﬂgt gdemg ‘F*f‘y’“‘g ﬁ:’é‘seFYe‘P’k}'Eé F‘? ﬁbo fficient
detail . F'O%iéjfumss ¥Rt @Rd Phivic e rRgy WEGEEes B Meré ReaRaMel N

i nt racaver nobs ressure and cavernosal blood flow, and innervation of the
pelvic r egﬁurtheﬂﬂi@squm thedoreal\side ofiae sbbita Pricedhe SEiRIGRRME I8y ti ssue and

nerve vl oRPRiRR, B RhEho o A sRhFbEALe, e erpRadoReRANE | 1E DelLe: The

secured in |pesély apphedAamtomyrmbEé gn thendubidcet Kilgb idendifyathéinerveslin was pl aced
around the nerve and el ectrode. E{“PBH S as a rot ect.i ve Iu.brlcant to the

nerve and pruticientaeiil dipweayst. stimy '?emée‘é UREE 2HJRCeA el ect r ode was
20 connect %ﬂ}r eav"én%sﬁﬁﬁreme%hu Bl @hesal bBb‘a fRﬁJ \éhé intRivion@stiet | mul at ed

using the follTow ng paranmeters:- 5V, pulse wd 5ms, duration of
stimulus pelvic region. The pelvic nerve was freed away from surroundlng tissue and
15 aHarvard blpolar 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-



20 seconds with a frequency of 16Hz. Reproduci bl e responses were obtai ned
when the nerve was stinmulated every 15-20 m nutes. SeygDaktem®Bdri2005 ati ons
usi ng the above paraneters were perforned to establish a 25 nean control
response. The conpound(s) to be tested were infused, via the jugular vein,

using a RppVdbdses2 | Nfusion punp allow ng a conti nuouscheeziibyt €
stinul ation cyc?e. The skin and connective tissue around the penis was

renoved to expose the penis. A catheb%er set (Insyte-W Becton- Dickinson 20
Gauge 1.1 x 48mm was inserted through the tunica albica into 30 the |eft
corpus cavenosal space and the needle renoved, leaving a flexible

catheter. This catheter was linked via a pressure é‘tg)(r;s(gucer (GChmeda 5299
16 Decerrbe94260%GMWSM@EB’SCW@WWB@ZN@QQ@P%%”@@ &Rt d systemto

record | Nt ACAGLAASA Al ERsWASodhSTRhod s Saftplorkiab saaiRy T plagel pr essur e

was establ i was seal ed in place wusing Vetbond (tissue
adhesi ve, fibing \dhorid (tiaswee adiesivea3M). cdeart rate was maasdedyiahet er and

Po- ne-mah data acquisiti sof t | y Platform
Goul d 1 mot PUlReAYBPIaT e Hdd ol Hefa ST SPOGRE Sty Y 010
either gs Rloyy Plaifstil, Gouldestinient Syeiemed lac). usi ng Po- ne- mah dat a
acquisition software (Ponemah Physi ol og?/ Pl athf or uI& | nst runment
Systems Inc), olntiagaveraesal plood Jpwcans rgeordrd S ?re%sg%%%eﬁ LY calibration
was set at ghewRIbAfleRd g Hine iR daeabquidfor Sithdfe (RénbMah00 ti ssue) .
Al'l data alfe reported as rregn s.e.m (standard error of the mean).

Si gni f i canPhybiatugyPlakorm, Goeldtinstruroent Systens: ingh ef ingirecty diom Goide t est

conpounds were di ssol ved i .50% O- I ki Bint ' 8 Wer e
dm ni ot or CRa recoTeRIGIAT: RGN RESSeE IR belniRy SFeBpertigN (1T e
prot ocql, degarshamiaeytieaie)r e beneficial effects on ICP can be
denonstrated for the concom tant adm ni st r?t i cha&?f a qr(rilhn%oo%gg of the
present inventi 6 data aregepgtadasymeal +5im, (Eaneard TR §1ARY B } of PDES (3-
ethyl = 5-{ Sdids; LRI b ha BuRicAPSKIRRS THe)est- ( 2- py(dyl net hyl ) -
6, 7-di hydr C?L T pyr éﬁ%'&f?{s}”@gﬁd&y'ﬁ%ﬁ%ﬂ B-7- one (as described in 20
W98/ 49106Ghripbundkgere disoived in b8k frsygipiiextimpsealine.ubheswa@ggest t hat
administered at a dose of 5-10mg/kg subcutaneously (s.c.).
15 Using the protocol described hereinbefore beneficial 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-stimulated
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



there are a nunber of clinical benefits of concom tant adm nistration of a
PDE5 i nhi bitor and a conpound of forrmula (I). Such benghekbémbéciousie

i ncreased efficacy and opportunities to treat MED subgroups that do not
respond to other MED nono-therapies. 25 EXAMPLE C - Treatnment of FSAD
Serotoni n_5HT2C receptor agoni sts potentiate pelvic nerve-stimul ated

i ncr easesVOP3YEE e genital blood flow in the anaest htiGTEBRPHbi t nodel of
sexual arousal. 30 The normal sexual garousal response consists of a nunber
of physiol ogi cal responses that are observed during sexual excitenent.
These 16 Decenber 2005 WO 03/ 000663 PCT/ |1 B02/ 02261 83 changes such as
vaginal, labial and clitoral engorgenent result from increases in genita

bl ood f 1 ow. cHzRges SEIFRY vagRRfliSalia dnadlividetgygemeat resiltbroicat i on via pl asma
transudati on, I'ncreased vagi nal conpliance (rel axation . vagi nal snooth

of
muscl ) andnfreasesdinaenital blogst flow. Engergament jeads dQ HEreaseAvggingl Fenml e sexual
arousal dis . ' | ; ; %,ﬁg ' maf fecting up
to 40% of pﬁraé&,%rugl‘é rﬁl@%ﬂ%ﬁsr%"(}é E%g ﬁ%ﬁ%’%éﬁ%@? ﬁ’%ﬁ‘&“ﬁ Wor_rehrail n eél’ﬁgragﬁionar y
consequenc eofohgRgiinocth necoled dng écraasks imgpgingd ant clitowl sewiivity.ng whi ch

mani fests itself_ as,a | ack of vagi nal | cat,l f

pl easur abl e genifeglale s -?‘ES’H.Saié@é%é#%@tﬁ%eﬂ%ﬁ@g%aﬁﬁi?Igj’@gpreduced 10
sexual desi §igardBPAifbciNg L T h0%Qt prT Seti-and pdgtﬁén@Fhmsa] (FHRIDhi evi ng orgasm
The nost common cause of FSAD i s decreased genital blood flow resulting in
reduced vagworaen. Tadpeamagrepnsequancalof EB4Big Eadeed gpailagRIOgEMeRD)| dst ei n,

rbssover g hetbafin bR oA Mt np o aher o1 o0 L
15 femal e sseasrablegonits eenshtiohl Secoridaly c@BBquamiednaliide, reflucetl Ber man, J. R
G111 of 10 orERURIESIAN AuEHEE S Seanionit m b a6, O g "
e S0 e FopD e ol oG oo
i nsuf fi ci erinyeduced vaginal, labial and clitoral engorgement (Berman, J., Sgldsteln, F., gorg
Werbin, T. et al. (1999a). Double blind placebo controlied study with
crossover fo 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, $84-890;
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



20 and clitoral erectile insufficiency. Int. J. Inpotence Res., 9, 27-37;
Werbin, T., Salinpour, P., Berman, L., et al. (1999) 16 Bet@gcr2bosexual
stinulation and age on genital blood flow in wonen with sexual

stimulation. J. UolL, 161, 688). As explained herein, the present invention

provi des dBamess Or restoring or potentiating the nogmmgis@xial arousal
response in wonen 25 suffering fromFESAD, by enhancing genital blood flow.

Met hod Feral e New Zeal and rabbits (-82.5kg) were pre-nedicated with a
conbi nati on of Medetom dine (Domtor(r)) O.5nmlkg intranuscularly (i.m),
and Ketam ne (Vetalar(r)) 0.25m/kg i.m whilst maintaining oxygen intake

via 30 . a face .mask, The. rabbits g a PortexTm
uncuffed e %?'33@85? V& %aémg r‘?‘tﬁ C{f\ﬁﬁ"@rq{éﬁﬁgﬁgﬂlﬁ[@%)’ EMll(':&os"’{r?ﬂect ed to

ventil ator apgrokihaie tdnvemedsas\io lﬂﬁhﬁ@@fiﬁ&uﬁﬁﬁ/alrﬁ@@/mé%ﬁe 8410mai nt ai ned
at a ventilation rate of 30-40 breaths per m nut an approxi mate

tidal vol unemdfOrdnggsthesia &ﬁ& t'éﬁf}ﬂwtcﬁﬁ%t%lspf%?"@@ggN?Bt’la?'o'lo cm H20.
Anaest hesi aﬁg\?ﬁl ﬁ@ﬂt}%\”f{t t?hé?!ﬁlflt{rHélgﬂﬁ é%n%ﬂﬂmé@@éﬁﬂ tb@n conti nued

with 02 at n was cannul ated 5 using a
23G or 24G qsihhat33G orddG d:aﬂthetat @ntdFRlan’gtHd Riogert soutioppeffusedia®.50. 5 nl /min.

The rabbit was naintajned at 3%.Isofl ur uring.i nvasive surgery,
dr oppi ng t oMyoaiR. Jrherfﬁlpl?ﬁ‘é%ﬁ'@@tadﬂ §E%i§‘§lﬁr&2ﬂ?& ‘i“é“l"g YT area of the.

rabbit was h@ﬁ@ddﬁpgﬁ@ té{ﬁ‘?ﬂp?ﬁlmdt?ﬁdr&b%ﬂae%ﬁés@ade approximately 5cmin

| ength al ong enoral vein io and artery were exposed,
i sol at ed and t heéfhedafi guimarsa ofithenrahbibwas shavast and a yarficy! ineisior he i nf usi on of

drugs and co 10 | artery,

i nserting twgggg[&%@w xerasﬁlﬁé:g}’ﬁ’V}%?gtﬁ&éﬁgtt@éj@niumé%H @W%@ cat heter
reachedg hear@dm?gwre afdsad, |§aasedaartdahembamauehem with aaRVCcathetsst t 0 a Goul d
systemto recor | ood pressure. ggl es for _blood gas is antal ysi s were

al so taken (ﬂ|7§)lf¢féh%ﬂf‘é9{'(?'h‘l>mfﬁ§'~’n@ﬁ% mpRUids; CRNNUIRICH WAS BPPRed, essur es
were rreasur]%g @f&%o}ﬁ%@?ﬂ?@ﬁh@thébaﬁé@%En@gb‘?qbé}h% gH&irey the fornula

(diastolic x2 + systol rate was sured via the pulse
oxynet er anthaPihercathedér rdatheddbe abdominehacsts. iThigrastesiokeashetePya® mah
linked to a Gould system to record blood 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



Physiology Platform Gould Instrunent Systens Inc). 20 A ventral mdlin

I nci sion was made into the abdom nal cavity. The | ncig&Defenild 2809ut 5cmin
| ength just above the pubis. The fat and muscle was bluntly di ssected 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
avoi d dan¥$ B4 fenoral vein and artery, which |ie BPRYEE he pubis.
The sciatic and pelvic nerves |ie degper and were |ocated after further

di ssection on the dorsal side of the rabbit. Once the sciatic nerve is
identified, the pelvic nerve was easily |located. The termpelvic nerve is

| oosely applied; anatony books on the subject fail to identify the nerves

in suffici grhuld@igélketrddewRisgacesltdrouhdithieqrered. Theeneres was slightlys an i ncrease
in 30 vagi nal and clitoral blood fl ow, ar}j% i nnervati.on OB t he pelvic

regi on. Theliftasdp\give sasme,tensign thersihe eloelirde s SESHIRIIRBPHY R i ssue and a -
Harvard bi pﬂéﬁgr#&tgﬁqmﬁ{?hm@ﬁﬁhﬁ%ﬂ%@ A6&PaRBETd tHRARA2a%d 85 stinul ating

el ectrode wa aced” aroun nerve. The nerve was slightly lifted to
gi ve some telrsirade. Thisacts ke agirelectivedubricant keibamesvs anddyeyanian.

r oxi mat ej m, of l.igh ' ' he nerve and
:\Fgct rode. qlﬁpécggt@gm}glo ot)ﬁhg{%!e%ypbg -ﬁ{'.lén?ll ca?#‘l ‘?%Seﬁ@%ﬁtgre\?%%and prevents 5
bl ood cont agisnatsgmswhulbioe Thegeivioteve Wes stiedated dsingite folowisgt ed to a

G ass S88 Stinulator. The pe|lvic nerve was stjnmul ated usi the follow ng
par anet er s: Pargmetesst- ¥, Riler Widh 8.ems, duralien @ S{Uf'nmg?'ﬁﬁ?ﬁ@d%%mgeaconds and a

frequency raoaR.al hdsbrbabieHEaM LG BlbTosRTREINER dBtiRegbbRNNEd vhen

the nerve was"s every 15-20 mnutes. A frequency response curve io
was det er ni thedente whe simuaied everyatih2@ rpeuteseh freaueney ;RSPONSE 8¥Ver i ne t he

Vont a1 Tt cieRBeteRBIEH 3ttt AR e RipehERRaRe e ORI S LEL Ao
expose t hephithirf fdhaencydoNseas a\stbtrhatinel wsponssynomallycttxgose the tunica
The 15 ext cvamiial rigimRdnose VR EEcS SNEAUS TP METHHGD SR Bonnect t ve.
that hal £ (REBEE EaRe  F  one. arobe. s posi {1 oned
so that it ¢tlagrs, 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 extemnal 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 — 6HT2c 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.)-



jjust above the external clitoral wall. The position of these probes was
then adjusted until a signal was obtained. A second fggggelﬂpénggaced j ust
above 20 the surface of a blood vessel on the external vaginal wall. Both
probes were clanped in position. Test Conpounds:

8, 9- di chl YfPgsmonssd 4a-tetrahydro-1 H pyrazino[ 1, 2- a] quidiasadid25:5( 6H) one,
whi ch corresp‘;’on s to Conpound 75 of Chaki and Nakazato - Expert 25 Opin.

Ther. Patents (2001),11(11):1677-16926(see Section 3.9 - 5HT2c on page
1687. and Figure 7 on page 1686), or Conpound (6) of Isaac -Drugs of the
Future (2001), 26(4):383-393 (see Figure 2 on page 385).

8,9-dichlaro-2, 3,4, 4a-tetrahydro-11- Fpyrazi no[ 1, 2-a] qui noxal i n-5(6H) - one
was di ssolved in 50% { 3-cycl odexBataracerdad| i ne. It was adninistered at a

30 dose of 5ny/ é@%ﬁ%@ﬁg@pﬁlké;@ﬁ&ww .re%(gd%?algiﬁtgrpg? n%ﬁ%g WO 03/ 000663

PCT/ 1 B02/ 02261 a recordal Vagi nal a T a fl ow was
recorded ei flirestly fomihatiovsnetdr using Py-rierroah date aBtdisiien seftwareng Po- ne- mah

data acqui sjtion twar e Ponermgh Physi o | atf . | nst runent
Syst enms | ncg ,O%W%%ﬂ%yﬁg@vﬁafwgﬁ?@gﬂﬁmﬁeﬁ@%@%r‘ﬁ@% k ‘ﬁg"g%é.ﬁyCal i bration
was set at e dasd Srh@coidet tisce. ECdIBEAtITRWas(det A€haibeginningGfighd | ssue) . Al |
data are reported as nean standard_error of the mean (s.e.m).

Si gni i cant exaedmsss Cr2Sniingiafi00g figsie).Adidatn e JeRAIAS MPRYLEs. Results 10
The serotonip,. | St Oz Chi ;

t et r ahydr o- ‘E\E“E@%&ﬁg‘f‘ﬁgﬁf“f@g%&iaﬁ‘gﬁ"f@f‘?ﬁ%ﬁg&o@%ﬁaﬁ?t@@g) acts as a
pot ent enhaising Stideptd wiestsner ve stinul ated (PNS) increases in vaginal and
clitoral blood flowin the anaest heﬁés Sd rabbit (see Table 8 below). The
potentiation was significant 30m ns—aj"ﬁer s.c. dosing and renai ned el evat ed
15 for gjrca 1 Hhrhe sBhetofhBRT28g00emor duumhist (8,8fdicbioro-@8.448al genital bl ood

that o sHBEaRESEREBTagRR SranpnreRrapeEom el s B Bhee by "
pot enti at i Nghtent enhancer of pelvic-nerve stimulated (PNS) increases in vaginal and
clitoral blood flow in the anaestheﬁsed rabbit (see Table 8 below). The
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.



t'he mechani sn(s) that control sexual arousalgenital blood flow, thereby
treating FSAD, and w Il not induce arousal in the absestrcéhbgerosnl 20
stinmulation. Since these agents al so enhance clitoral blood flowit is
likely that they will be effective in the treatnent of orgasrric di sorders.
Table 8 below il]lustrates that 8,9-dichloro-2,3,4,4a-tetrahydro-1 H
pyrazi no[YOZB’Q?"&ﬁ’ noxal i n-5(6! -one (5ng/kg s.c.) pot e]i"ﬁr'ivlgf’%@ eI Vi C nerve
stinmulated i ncreases in genital bl ood7flow circa 35% after subcutaneous 2s
adm nistration in the anaesthetised rabbit nodel of sexual arousal. 16
Decenber 2005 WO 03/ 000663 PCT/1B02/02261 87 TABLE 8 Tine after injection
of Unsti mul at edPel vi ¢ nerveConpound- Conpound 8, 9-di chl or o-vagi nal bl ood
fl owsti mul at edi nduced- 2, 3, 4, 4a-tet rahydro 1 Hincreases inpotentiation of
pyrazino[ 1, 2-vagi nal bl ood fl owsti ry E%d vagi nal .
ppl er(lLaser Doppler

a] qui noxal i n- 5( 6M onebl ood fl ow (Lase_r
m hunits) urhrrma)aﬁlérrejecl@s@MS- [ Ungtimulated 10- | REYiEBEYL21 30169BPHBE 4515029522
6012732534 | CompangB-dciae24 vagisal bisobiave hefismulateds 88 Al ®dwgdund of |For nul a
(1A (1A \Bedelardetrabydnd HY 4re CR and Z |igenasasdn Xj s N| petentistiond z lare CR
wher e R f olf pyrazino[i,2- vaginal blood flow | stimulated vagmal
* | alquinoxalin-5(6H)-one blood flow
{Laser Doppler (Laser Doppler
(min) units) uhits)
Pre dose 148+/6 241410 -
15 185 292 21
30 162 325 34
45 150 295 22
60 127 325 34
75 137 252 4
90 132 247 2




each occurrence is hydrogen; Wis oxy; at least one of Ra, Rib, Rd, and
R7e is independently selected fromthe group consistijg®heeémba& osn, nitro,
amno, cyano, -C(ONH2, and (G -C4)alkyl, or R a and Rib taken together
forma five- or six-nenbered, aromatjic or partially or fully saturated
fused ring, or R a taken together wPEh Rea or R 2b forms a five- or
si. x- mpnber &donfgdund SFHoHRILAAS | used ring; R' is hydrogen; Rza and R 2b are
each independently hydrogen, (G -C4)alkyl, partially or fully saturated
(C3-C6) cycl oal kyl, or one of ich taken togetger with R a forrrs a five-
or six-menber ed, fulgay sat uxdt ed, f used rthg, is® 1, or 2; R3a and R 3b
are each i ndependeri® hydéfu\en (Cl orR(Cl 4) al kyI substituted
wi t h hydroxy, quoro % my\dr ogen, hydr oxy,
" (G -CG)alkyl, (Cr-C4)alk substi t %cor cyano,
(G -A)al kyl carbor)ly/LN (G C4) al koxy, (Cl-C4 coxy-'tar bonyl , or
(C3-c4)al kenyl ;. R7a nitrggen oxi de t her RS , lg{)od rug of sai d conpound or
said nitrogen oxide; a pharmaceutical ly acceptlable salt of said conpound,
said nitrogen oxide, or said prog{ yg, or a solvate or hydrate of said
conpound, said nitrogen oxide, prodrug, or sai d salt. 16 Decenber
2005 Blergin A conmpound of Formula (1A) X~'Y~z R3b "Rid (1A wherein X and
Y are CRand Zis N, or Xis Nand Y and Z are CR;, or when Zis N, then Xis
CH and Y i%a0R opreCR @ml £rislNy or X isHN aod Y ahé ¥ a6esCR, whbenRYors CH and Z i s

CR or i where R for each occurrence is hal ogen,
(G - &ﬂ%h icq%eﬁ%gﬁ%ttb@}ogipo C4) al kyl am no; Wis oxy;

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)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-membered, 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.



at least one of Ra, Rb, Rd, and Rie is independently selected fromthe
group consisting of halogen, nitro, am no, cyano, -C( @ Ndembé2008) al kyl ,
hal o- substituted (Cl1L -C4)al kyl, (Cl-C4) al koxy, and: o

hal o- substi t ut ed( Cl- C4) al koxy, or Rla and R b taken together forma five-
or six-nembered, aromatic or partiall$2or fully saturated fused ring, or

R a taken Roget AetormpdumdeFammiBagifjorms a five- or six- nmenbered, fully
saturated fused ring; Rl is hydrogen; R2 and R2b are each i ndependently
hydr ogen, (Cl-C4)al kyl, parti aH\y or fully s%taur ated (C3-C6)cycl oal kyl, or
one of which taken tggether i thzR aRforf8 a §ivetor six-nmenbered, fully
saturated fused ri ng ; % are each i ndependently

'\ nis|b, 1] or
hydr ogen, (Cl-C4)al ky, A4 2 St Ut ed wi th hydroxy, fluoro,
or -(Cl-C4)al koxy; R4lis hydrogen, hydroxy:" ( (- kyl, (Cl-C4)al kyl
substituted with hyﬂrg&{or cyano, (G -C4)a k' carbonyl, (CT-C4)alkoxy,

(C1-4)al koxy-car%onyl , a( C3- C4) al kenf? . 16 Decenber 2005 90 a nitrogen

0
- oxide thereof, a prodrug OI? sai d conpound or sald nitrogen oxide; a

pharmaceutically acceptabl e salt o!A)sai d conmpound, said nitrogén oxide, or
said prodrug, or.a solvate or hydrate of said conpound, said nitrogen

oxi dewhessind prodrug, or said salt. 3. A conpound of Fornula (1A (IA)

wher ei n and, Y are CR L Zis N, or Xis Nand Y and Z are CR, where R
for each &ﬁiﬁ\éﬂ%%%aﬂs%?‘éé\érﬂr%éﬁ Bnd Y @of-£aseaCiiior ani no, or
(CT-C4) al kypaRi RN G b, /1 b %G ' : acetyl am no; at
| east one of R a, H%%h%ﬁrbgnamﬁ?g%é}dég%@eé¥¢%e et{’){ad fromthe
group conswhenngisdf, thehogenCHrand 4,is &R anY is C&hand ZGEQMH2, (Cl- C4) al kyl

hal o substituted (Cr-C4)al kyl Cl- C4) y, and
hal o.—‘%’ﬁﬁ%e[ h“ﬁf@ﬁ%@??@f %%ﬂ"‘“ R 1'(251%2 » AN Hen together forma
fi ve-((p,tcﬁfémwgmmgred, aromatic or partially or fully saturated fused

ring, orRl a taken together with R 2a or R2b fornms a five- or six- nenbered,
fully satu¥hise®¥t used ring;

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- or 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: | -



R' is hydrogen; Rea and R2b are each independently hydrogen, (Cl-C4)alkyl,
partially or fully saturated (C3-C5)cycloal kyl, or ongDetemibér@pos aken
together with Rla forns a five- or six-nmenbered, fully saturated fused
ring; nis 0, 1, or 2; R3a and Rib are each independently hydrogen,
(Cl-C4)al kyl, "or (Cl-C4)al kyl subst?@uted with hydroxy, fluoro, or
(C1-C4)al ka)m,«ro &h damzaem@eéofza(aﬁo@rlng cﬂélsaa@cbm@bgﬁamr s@idihmgen(o C4) al kyl ,
(CT-A4) al kyl substltut ed with hydroxy or cyano, @;- ) al kyl car bonyl ,

( Ot @98 1RRarmasentigsiiy W%@e%ﬁﬁf Sa&commu )saalqt@ﬁmgeraomde,r ogen oxi de

onar saif PR SlopatoraTa Sl Sohbalbh S B Bien oxi ce, o

sai d saicbgrodyug oor saidehiate or hydrate of said corrpound said nitrogen
oxi de, said prodrug, or said salt.

3. A compound of Formula (1A)

(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;
nis 0,1, 0or2; |
R* and R are each independently hydrogen, (C1 Cyalkyl, or (C1-C4)a[kyl
substituted with hydroxy, fluoro, or (C1 -Cs)alkoxy;
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R* is hydrogen, hydroxy, (C1-Cq)alkyl, (C4-Cyalkyl substituted with
hydroxy or cyano, (C4-Cy)alkylcarbonyl, (Cq-C4)'alkoxy, (C4-Cy)alkoxy-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.





