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3-(1-f3-(1, 3-Benzot hi azol - 6-yl ) propyl car banoyl | cycl oal k

WO 200408998 0i ¢ Acid Derivatives as NEP | nhi bi t pesngises/ecns22

invention relates to inhi b_i1t_ors of neutr al
endopepti dase enzynme (NEP), uses 5 thereof, processes
for the preparation thereof, internediates used in the

CREB-P B BehAsthidrol 8l rdpafolc Acid
nhiplrtors. S I Nhi

of t herapeutic ar eBerivatl\IesllasﬂEPdnhltﬁmment of male

and femal e sexual dysfunction, particularly female
sexual dysfunction (FSD), especi ally wherein the FSD i s

TR e i b ¥ neClabamPenttioe Moy modNEP). uses
B o oo 2*“%’?@?%3"?23“@&@’“?@%‘*34?&“ =)

prepayation thexeof ahdz composm@nefconmmngrsaw intilitdrer These mhlbltors

oy bty Jo Gevariehe op ecaRie it Giens oG ha dSalmenkebmaye and

A ol oy A R oA IR Pl BRSPS

espdmalhpﬁvhé@n 477 FSﬁ)femﬁle semnmwodsaqu sdrder CngﬁBnt
In

invention are al so selective for NEP over
addition to their selectivity, the conmpounds of the
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obior@ag & EPt,288473ui t abl e duration of action for in
vivo efficacy. "25 Accor di ng to a first aspect the

i nvention prOV|des a conmpound of general formula (1)
har I cepta sal t , _Sol vate
TR P habBor o fieRBRGF D Botiediossd i BP°Ea87. 7ag-A1. The
usééf RIE inhibitors for treating male sexual dysfunction (MSD) is disclosed in
WO 02/03995.

The present invention provides a class of potent NEP inhibitors, which have the
advantage of being selective for NEP over soluble secreted endopeptidase
(SEP). The compounds of the present invention are also selective for NEP over
ACE. In addition to their selectivity, the compounds of the present invention also
possess unexpectedly good pharmacokinetic properties, in particular good oral
bioavailability and suitable duration of action for in vivo efficacy.

According to a first aspect the invention provides a compound of general formula
(1) or pharmaceutically acceptable salts, solvates or polymorphs thereof

wherein
R'is H or CHa;
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WD 2004/080985 -2 R2 is Cl1-C2 al kyl; and nislor?2.
PCT/ 1 B2004/ 000822 A preferred aspect of the invention

waoaroe4d/as9n8founds of fornula (1) wherein n is 1. PpETHB2004/000822

anot her preferred enbodi ne Rl is nethyl. In yet

anot her preferred enbodi nefft” R2 is nmethyl. A

parti cqul arly preferred enbodi nent of the present

i nve [fagdnds of formula (1) wherein Rl is
th)r’:lt 'grc‘acgaﬁ(gt’hw and nis 1; Rl is hydrogen, R2 is

10 etrhigliang. n is 1; Rl is nethyl, R2is ethyl and nis

1; and R1L is hydrogen, R2 is ethyl and nis 2. The

npounds of the invention are

Ayﬁiea%s%@%svﬁ%ﬁ@s{'%%@%ﬁ@%é?@@@%@f@*@‘yﬁ’%ﬂk ihefdngis 1.

Irl)another 3preferred embodiment R' is methyl.
3-(1- hyl - 1, 3- benzot hj azol - 6-yl ) propyl ] car banoy

Ih yeyam@nbenpmf)ap'edrmnbo@mem is Fnelinyl.e 2) ,
(R -2-Methyl -3-(1-{[3-(2-ethyl-1, 3-benzot hi azol - 6-
yl ) propyl ] car banoyl } cycl opent yl ) propanoi ¢ acid (Exanpl e

Asbﬂ 9F§IV Rraferred pmpodi %%%tz%fttﬂegzr gpoqt mY??J‘Po”p?ﬁ %%n;lgounds of
fdﬂrﬂltﬂaC(PWMiﬁ R wmw Raiy d\eﬂ'ﬁﬂw‘i@l ni‘ls3‘) R' is hydrogen, R?is

enzot hi azol - rop I'] car barrg

e;m;l@y@rbusekﬁnfprmpﬁw@l%p iszathyl e(n;kan@neae«;l '4s hydragen, R is

%ﬂ SI;? -1, 3- benzot hi azol - 6-yl ) propyl ] car banoyl | cyc
; ‘opanoic 25 acid (Exanple 6),

(R)-2-Methyl -3-(1-{[3-(2-nethyl -1, 3- benzot hi azol - 6-
yI)propyI]carbanDyI}cycIohexyl)propanoic acid, and
te) campaungys oBﬂ(eJm{:{am«(mam hyl -1, 3- benzot hi azol - 6-

(éﬁ PRSI o B eSs R e ' %0
yhpropyllcarbamoyl}cyclopentyl)propanoic acid (Example 1),
3-(1-{[3-(2-ethyl-1,3-benzothiazol-8-yl)propyl]carbamoyl}cyclopentyl)propanocic
acid (Example 2),

(R)-2-Methyl-3-(1-{[3~(2-ethyl-1,3-benzothiazol-6-
yhpropyljcarbamoyl}cyclopentyl)propanoic acid (Example 4),
3-(1-{{3-(2-ethyl-1,3-benzothiazol-6-yl)propyljcarbamoyllcyclohexyf)propancic
acid (Example 3},
3-(1-{[3-(2-methyl-1,3-benzothiazol-6-yl)propyl]carbamoyl}cyclohexyl)propanoic
acid (Example 5},
3-(1-{[3-(2-methyl-1,3-benzothiazol-6-yl}propyl]carbamoyl}cyclopentyl)propanoic
acid (Ekample 6),

(R)-2-Methyl-3-(1-{[3-(2-methyl-1,3-benzothiazol-6-
yhpropyllcarbamoyl}cyclohexyl)propanoic acid, and
(R)-2-Methyl-3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-
yl)propyl]carbamoyi}cyclohexyl)propanoic acid.

Preferred compounds of the invention are
(R)-2-Methyl-3-(1-{3-(2-methyl-1,3-benzothiazol-6-
yl)propyljcarbamoyl}cyclopentyl)propanoic acid (Example 1)

19 MAY 2006




15

20

25

(R) 2- '\/E‘t hyl - 3- (1-{[ 3- (2- met hyl - 1, 3- benzot hi azol - 6- 19 MAY 2006

) ] car banoyl } cycl opentyl ) propanoi ¢ acid (Exanpl e
wo%’ Bﬂ'@ Y 2006 WD 2004/ 080985 -3 PCT/ 1B2004PCTABAR4/000822
3-(1-{[3-(2-ethyl -1, 3- benzpt hi azol - 6-yl ) propyl ] car banoy

| }cycl opentyl) propanoi c acid (Exanple 2),
(R -2-Methyl -3-(1-{[3-(2-ethyl -1, 3-benzot hi azol - 6-
S-MI-Q[ar(BquawmmptI}ia;m@mmpw]mmamuyl}cydopanpmpdmic

(@‘3{"[@9(2} et hyl - 1, 3- benzot hi azol - 6-yl ) propyl ] car banoy

(%}zﬁgkﬁgﬁﬁﬁﬁw%3’?&'28{*%@ -eGSg/I ) pr opygcar banoy

yl)?]_’%ﬂb&ﬂ@fﬁég ] éh%—éﬁ@pgﬁaz@%%l ag{;ﬁ n?il opyl ] car bano
3-Ml-ﬁwimwﬁmwbmmﬂnml@w@ropaﬂwbeﬁowl?py@loﬁéxyl)mepanoIc

erred conpounds are:
W - 3- (1-{[3-(2-net hyl -1, 3- benzot hi azol - 6-

ac
3-Y-184 B Meth§R1, SBEiKEBRE bl IRBRSy R cfore Ry itpanoic

aciﬂ (Exahdle B3 @vdhy! - 1, 3- benzot hi azol - 6-yl ) propygcar banoyl
propanoic acid (Exanple 2),

I t I
3- %F&Cﬁgﬁgﬂiﬁ 3 l@liﬂqf{tl!la(ml@wﬂpropyl]saﬂmn@yl}ﬂyamenM)propanmc
@éﬁ@* ]Giar banoyl } cycl opent yl ) propanoi ¢ aci d ( Exanpl e

3-(1-{[3 (2-ethyl -1, 3-benzot hi azol - 6-yl ) propyl ] car banoy
| }cycl ohexyl ) propanoic 20 acid (Exanple 3).
Mae prefeced:compoyndscarpt abl e salts of the conpounds of

d h d.add d b |t
L ERb g LRI pSBEENG rsSei
t t
YRRy feat .n°3"}639'°bﬁﬂf@?"?b’%d“@éé@a@?"aﬁ*ﬁ@ Rngoate,
3- (kleﬁsul(zmehyl-1l:ﬁ-banlzotlrﬂaaﬂ@ﬁhﬂ'opymarbamdynb%wpentyl)propanouc
ate, citrate, edisylate, esylate, fumarate,
acvé] @%ﬂ?ﬂl@@ gl uconate, glucuronate, hibenzate,
(RPBIMEFY-81(1 Ip3-E2LetyI-953-benzothiazol-6-
yhpropyljcarbamoyl}cyclopentyl)propanoic acid {Example 4), and
3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-yl)propyllcarbamoyl}cyclohexyl)propanoic
acid (Example 3).

Pharmaceutically acceptable salts of the compounds of formula (I) include the
acid addition and base salts (including disalts) thereof,

Suitable acid addition salts are formed from acids which form non-toxic salts.
Examples include the acetate, aspartate, benzoate, besylate,
bicarbonate/carbonate, bisulphate, camsylate, citrate, edisylate, esylate,
fumarate, gluceptate, gluconate, glucuronate, hibenzate, hydrochloride/chloride,
hydrobromide/bromide, hydroiodidefiodide, hydrogen phosphate, isethionate, D-
and L-lactate, malate, maleate, malonate, mesylate, methylsulphate, 2-napsylate,

nicotinate, nitrate, orotate, palmoate, phosphate, saccharate, stearate, succinate
sulphate, D- and L-tartrate, and tosylate salts.
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hydr obr oni de/ br omi de, hydr oi odi del i odi de, hydr ogen 19 MAY 2006

hosphate, isethionate, D 30 and L-lactate, nalate,
w&rﬁ‘l“é@?@?s mal onat e, mesyl ate, methyl sul phate, PCTAB2004/000822

2-napsyl ate, nicotinate, njtrate, orotate, pal noate,
phosphat e, saccharate, stearate, succinate sul phate,
D and L-tartrate, and tosylate salts. 19 MAY 2006 WO
Suiitabl® Base saltd ArETOANRA MM BA32E wWitich 4bing noRstoxAédlRs, Examples
are formed from bases which formnon-toxic salts.

nudel te alminiga,t REACDIM, LarglrmmmIInenaatfmegu aloiym, choline,

RO, N 0P, S, LA, AL ctamine
PRI, Sodh ] oL A a2 e oal L, 8 For @

revi ew 6n sult'a
Handbook of Phar rmceutl cal Salts: Properties,
el ection, and Useg, -VCH, Weinheim Cer
@ﬂi/tﬁ

0@2)review an peHitakige al38e aStadpt aﬁdewal‘fﬂuﬂn‘ Handbook of

AR, SIS Erobbele S Al b RSV, Weinnoim,

- Gémanyd(2002). desired acid or base, as appropriate. The

salt rmay precipitate fromsolution and be collected by
filtration or may be recovered by evaporation of the
vent . acc tabI e solvates,. i

. A pbaTa m%ae%ﬁﬁéﬁt &7 CRmipgud ofyfi aFmula (I may be readily

. pfg‘gat/,ggffe%veﬁ&r m&ﬁ?ﬁgblyﬁﬂﬁs o tggyé&gbépﬁqtdf forfidla % and the
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dbbIBEH qidid Ar base| abiappripristeo ﬂ'heQialt fray! preeipitats frdfe solution and
clathrates, drug-host inclusion 20 conplexes wherein,

becallgatadby kt@tlpﬁ@rzm@y BRaRcoveIed byoevapasation péthe sejvent.
and host are present in non-stoichionetric amounts. For
a review of such conpl exes, see J Pharm Sci, 64 (8),

Phapfatatticdlly abdzéihhblénsélﬁdwssh é@@&ﬁan&@rﬁtﬁ‘%é Shvetitlon include

references to conpounds of formula (I) include
hydrales sk selyatas whereln the ssabesntaofdcnystadizatianemanrte isotopically

e o] nds, o la (I) and salts
S@hg‘ﬁtgg%ﬁ esrﬂ'gé?QVé%%Bﬁ‘qsn@Mg@sﬁjﬁal | pol ynor phs of the
conmpounds of fornmula (1) as
Also within the scope of the invention are clathrates, drug-host inclusion
complexes whersin, in contrast to the aforementioned solvates, the drug and

host are present in non-stoichiometric ameunts. For a review of such complexes,
see J Pharm Sci, 64 (8), 1269-1288 by Haleblian (August 1975).

Hereinafter all references to compounds of formula () include references to salts
thereof and to solvates and clathrates of compounds of formula (I) and salts
thereof.

The invention includes all polymomphs of the compounds of formula (I) as
hereinbefore defined.

Also within the scope of the invention are so-called “prodrugs” of the compounds
of formula (I). Thus certain derivatives of compounds of formula (1) which have
little or no pharmacological activity themselves can, when metabolised upon



her ei nbefore defined. 30 Also wthin the scope of the 19 MAY 2006

i nvention are so-called "prodrugs" of the conpounds of
WO R@HWB0985 (1 ). Thus certain derivatives of conpgumdsosdfooos2?
formula (1) which have little or no pharnacol ogi cal
activity thensel ves can, wien netabolised upon 19 MAY
2006 WD 2004/ 080985 PCT/ 1B2001/ 000822 -5
[ [
a@:ﬁiﬁlstréﬂdrﬁﬁﬂ@%r oﬂt@ﬂﬂ? b@d’* %@é‘ﬁsQQﬁboggis ids &QOPrﬁula (I) having

conpounds of fornula I ng activi !

thstﬂﬁsmdractaitvaucladenvaﬁ\esraré refereed topas tprodstigs”. |
Prodrugs in accordance with the invention can, for |
exanpl e, be produced by 5 replacing appropriate

P 5 i faned SOOI o 5 B P, oo by
5 replacing eppmmtatéffun@tﬁarﬂﬁﬁéé Bbé%ént ifh @i @isﬁiﬁ@:luﬁds'dI fom)mla (1) with

Desi g Pr odr ugs" undgaard (El sevi er
cerl&smms)letlee knawm tﬂoﬂi’pse rﬁkﬁ!edfmftberart as('pyo-nm;etles as described,

fof BRARIPIS. (RyDs Bagi asca,ff’!%@gf U %c{qﬁ&é@%ﬁ%ﬁﬁf e or

e
T nmore asymetric carbon atorrs can exist as two or nore
optical isoners. Where a conpound of formula (1)
Finally, zientain eompblndy lof éormailk dh yhaynthepnseNes getarseprodeugs of other
g cis/trans (or Z/ i soners are possible, 15 and where
10- “?HEW@B%H@UPH“H ins, for exanple, a keto or oxine

group, tautomeric i somari sm('tautonerism ) may occur.
It follows that a single conpound nay exhibit nore

Coinpounde of Yormalha (()Seurtainiiy oh@ o YAcE a%ﬁrﬁhﬁtﬁé‘éa%ﬁpﬁoms can

of the present invention are all optical isoners,
e We O imoie-eptical dsamenso Vhere a compaind ofethmmﬁa) (Ih gontains

arf Ry R %é@'sf‘b'biéﬁrg PR PR 3ns (et ) Sgmers fre possible,

15  arfPrehéreesef eo ﬂaeénthﬁ@””f{(o? ﬁdm fo SSPRERJ &t B)(nl e group,

conventi onal techm ques wel nown '25 those ski
tautomaeric aisomerism etaupdrasrismyc than abc«mrysltalfdﬂlm i that amdsingle

chroma Cpnv tlonal tec ues for the
00@%%%%&5’%% HW'% %‘? ONRAYRE ‘¢§|° &Moi soner s
i nclude the conversion of a suitable optically pure

precursor, resolution of the
Included within the scope of the present invention are all optical isomers,

20 geometric isomers and tautomeric forms of the compounds of formula (1),
including compounds exhibiting more than one type of isomerism, and mixtures
of one or more thereof.

Cisltrans isomers may be separated by conventional techniques well known to -
25 those skiled in the art, for example, fractional crystallisation and
chromatography.

Conventional techniques for the preparation/isolation of individual stereocisomers
include the conversion of a suitable optically pure precursor, resotution of the
30 racemate (or the racemate of a salt or derivative) using, for example, chiral
HPLC, or fractional crystallisation of diasterecisomeric salts formed by reaction of
the racemate with a suitable optically active acid or base, for example, tartaric

acid.




30 racemate (or the racemate of a salt or derivative) 19 MAY 2006

using, for exanple, chiral HPLC, or fractiona
crystallisation of diastereoisoneric salts formed by
WO 2048809850n of the racemate with a suitabl e opPCTABIONH 000822
active acid or base, for _gz_r_an‘pl e, tartaric acid. 19
MAY 2006 WO 2001/ 080985 PCT/ 182004/ 0011822 The present
i nvention also includes all pharmaceutically acceptable
isotopic variations of a conpound of fornmula (1). An

o A S, i et oo
vrBERE o Syl EHGTHE Al PG BB

whishidt ddst drig atom lisiraplacedby am &P AEVIAG the saffe atomic number,
i nvention include |soto§§s of hydrogen, such as 2H and

butan atemtig snassdifferent figw the atamic, mass uusugliyn foundtin nature.
15N, oxygen, such as 170 and 180, phosphorus, such as
32P, 10sul phur, such as 36S, fluorine, such as 18F,
. . Subst i : . _
e aiSchfbeg, Sulta® for Inclisipf it e bBPOBRAS R the invention
incldgetismﬁopss of hwlrogen, ?mp aé Pbr dnd €, @'ar%ddlw,esmeu% !‘?C and C,
. advant ages rgsultin rom greater tabolic stability,
"“’mn’é&ﬁﬁ%ﬁé,ﬁfqn&xb@g‘&dsﬁ@h @S\?Zohaﬂ‘ﬂ T‘Fof phespheusc such as 2P,
; a 3L i ()] be pref eggted in
- sulfiiRceion a8 o MBBRE ufen A0 BB BN GE T.  ne
. conmpounds of fornmula (1), for exanple, those

i ncorporating a radioactive isotope, are useful in drug
Subsfitution elithe campounds wé thelinveritiont withn isctopies sucilas deuterium,

L. ) B8Y, Yok USRS, MBI aSratsbes " aocli e arater

metaBolic Mablity. 18} 'exafifloIncrI&RP I ViV hattild 5° FélERABBsage

etectl | sotopic varirations o conpounds
reqéicements, @hd hencegmay el prgfdreod irepamedileyimstaocesent i onal
techni ques known to those skilled in the art or by
processes 25 anal ogous to those described in the

Cer?éiﬁqmplq Q& bf thé e pfo‘?:‘i’z"i'jrsa@i %ﬁ}u&%mp?%rawg[e, those

approprtate i sotopic variations o
incorperatingpauratitoadtiveoisotdpe, (dre 0Sefubin fdregzndlbt 8lbstrate tissue
. .spray-dried, or evaporatively dried to pgoV|de a solid
d'StBB%gH sbiches. The radiogctive isatapes tithumol.earidr andwarbon-14, ie.
”C,gglteﬁééé@icy!)s}rﬁ(?lﬁ%ﬁ[)ﬁ)ﬁﬁg e;?tﬁrpf:%g'i VidW B GRSY olsh! H%nE8horation

and ready means of detection.

Isotopic variations of the compounds of formula (f) can generally be prepared by
conventional techniques known to those skilled in the art or by processes
analogous to those described in the accompanying Examples and Preparations
using appropriate isotopic variations of suitable reagents.

The compounds of formula (I} may be freeze-dried, spray-dried, or evaporatively
dried to provide a solid plug, powder, or film of crystalline or amorphous material.
Microwave or radio frequency drying may be used for this purpose.




10

15

19 MAY 2006

19 MAY 2006 WO 2004/ 080985 -7 PCT/ 1B2004/ 000822
Conmpounds of fornmula (1) nay be prepared by the
wo?@%ﬁ%sﬁg process as described in scheme (| )PGHAB3UR4/000822

(CH2)n OH PG O 2 (a) PG HO 5 Conmpounds of formula
(1'V) may be prepared by reacting conpounds of fornula
(1) and (I'l1l1) under the conditions of process step (a)
Corripsainds of foronuta(l) snay be ypréparsacdy thefollewirigeprogess ad
out . under wi de variety of conditions well known to
d@?r?élbgai!mssgem@ tﬂo‘ﬁ/pi cally, the carboxylic acid may
be activated by treatnent with an agent such as

1,1 -carbonyl diimdazole (CDl),

fluoro-N, N, N, Nt | f or mam di ni um

hexaf | uor ophoggh TFFH), or a conbinatiop of

reagents such as N
i Oni\>-FH'R2
( Py AOPi, lnd

azaber26t@ia
hexaf | uor oposphate 1

1- hy [)oxy-7oazabenzot iazole (HOAD). A ternative?y, ﬁpe
reacti'on may be carried out by addition of a peptid )
coupl i ng agent such as 19 MAY, 2006 WO 2004/ 080985 -8
PCT/ 182004/ 000822- O ( 7- azabej'zot riazol-1-yl)-N N N;

QHs(p rrolidino)d

N - urani um hexaf | uor ophosphatle(®HATU), or

0- benzot dazol -1-yi -N, N, N; N - iy ani um hexaf | uor ophosphat e
(HBTU), or N, N=di cycl ohexyl carbodii m de (DCC),

1, 3-dii sopropylcarbodiimde (DIC) to a

(CH,)n N
N 2
H\/\/@S%H

PG-O

HO

Compounds of formula (IV) may be prepared by reacting compounds of formula
(ll) and (1) under the conditions of process step (a) Amide bond formation —
such reactions may be carried out under a wide variety of conditions well known
to the skilled man.

Typically, the carboxylic acid may be activated by treatment with an agent such
as 1,1’-carbonyldiimidazole (CDI), fluoro-N,N, N’ N-tetramethylformamidinium
hexafluorophosphate (TFFH), or a combination of reagents such as
azabenzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafiuorophosphate
{PyAOP) and 1-hydroxy-7-azabenzotriazole (HOAL). Alternatively, the reaction
may be carried out by addition of a peptide coupling agent such as



15

20

25

19 MAY 2006

m xture of the acid and anine. The reaction is carried
out in a suitable solvent 5 such as CH2Cl 2, Pyridi ne,

WQ 2004080988 hy| f or mami de (DMF), N, N-di net hyl acet ROTAB2004/000822

(DMA) or 1 -nethyl-2-pyrrol pdi none between 0 C and the
boi l i ng point of the solvent. Preferably, the
conversion is effected usi ng CDl, triethylamne and

OqFrazabenzoliiizokd e}l)at\er\l,mwraﬁmm héh@fhmr@shéé itdte (HATU), or

&ocess step (a) is then treated under the condltlons

barzetriazol- 1syldgi N.Bj Nzgraniam hexafiuorephosphate (dBTEE or

@L}ﬁ'ﬁl? Sy a&'?fﬂgdﬂe%ﬁ%) 3 2alisoninpykarkedimidaoic) fo a
mhiddfdY ! dtid 81 arfi8, T rel2fidn i BErfRfBliih ¥ Suitable solvent

reqU|re or renova protecting group ten

syohcas CHo0b, RyhldineqrmmmdtnylwrmmldMBMF) ons for
t heir renoval &(DM ound in references 'such as

stdmeethylmetam &) pr 1rnethy-Lrpgraidingne betwaegh’C and the
@z@% hE‘SJni f %IBIH etyr I ntersci ence and Koci enski, P.J.

Lol AUy 8 GRPYeNT; ene. Preferably, PGis a
tert-butyl group and deprotection is acid catal ysed

using a suitable solvent at room tenperature.

Feéérablye dthe conversiorsisaffected ﬁbmg@li;&tuemgmmde and isopropyl
di chl or onet hane. 25 19 MAY 2006 WO 2004/ 080985 PG O (a)

mST3eIMeB4/ 000822 In an al ternative process,
conmpounds of fornula (1V) can be prepared fromb5
compounds of fornula (X) and (VlI) by process step (a)

Trenprodiich of prbcfysxlst@ (&) is tissw Brobfst uﬁ@éﬁmbl cOrishs' 6ffdcess

are well known to the person skilled in the art.

gaayal ﬂbﬁtﬂje%tlf’(@@fWGeSpﬂéb@rgmups ane desprinadiin

" |, Lakl vilam n y cess

Brotefig ot hOREnE PuithRRb Ry TVl Chiaa S B. Gh, was,
JOhn'Wiéy ant Stiteinca1ggfe vari ety of condl tions well

known to the skilled 10 person.
The conditions required for removal of the protecting group are often specific to
that protecting group; conditions for their removal may be found in references
such as Greene T.W., Wuts, P.G.M. Protective Groups in Organic Synthesis,
Wiley-Interscience and Kocienski, P.J. Frotecting Groups, Thiema.

Preferably, PG is a fert-butyl group and deprotection is acid catalysed using a
suitable solvent at room temperature. Preferred conditions are trifluoroacetic acid
in dichloromethane. -
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Conpounds of formula (I1) and (I111) may be prepared 19 MAY 2006

according to the processes described in WO02/079143.

WO 20HBORAY 2006 WO 2004/ 080985 PCTI | B200410008BCT/IB2904/40p822
addi tion, conpounds of forgula (111) may be prepared as
descri bed below PG (V) PGPGR2 (I11) 5 Conmpounds of
formula (VI1) may be prepared from conpounds of fornula
(V) and (VI he conditions of process step (c)
an aryl -al I§v1 coupling. Suitable conditions are well
kn o aim [ inthe art. Particularly
su%b‘{) ondif %e t 0

e Suzuki-M yaura
coupling|jeaction [fJAngew. Chem Int.” Ed. 2001, 40(24),

4544- 4568] with a @ydroborated internedi ate, prepared
from 10 an ap(m)opri at eliy protected allylam ne

derivative (e.g. D (teft-butyl) allylimdodicarbonate
Bi oor gani ¢ & Medi ci nal AR mi stry Letters, 1999, 7,
1625- 1636) and a borame derivative, such as 9-BBN.
Conpounds of fornmula (111) may be prepared from
conpounds of fornula X H)@} 15 under the conditions of

process step (b) ﬁae ™ protecting group-R
descri bed herein.z 1 2906 WO 20114/ 08098
rnativel
o5

(V1) (epGRTT/ 18RQ0

PG-O

In an alternative procass, compounds of formula (1V) can be prepared from
compounds of formula (X) and (V1) by process step (a) comprising an aryl-allyl
coupiing. Suitable conditions are well known to the person skilled in the art.
Compounds of formula (X) may be prepared from compounds of formula (1) and
allylamine by process step (b) comprising amide bond formation. Such reactions
may be carried out under a wide variety of conditions well known to the skilled
person.

Compounds of formula (11} and (111} may be prepared according to the processes
described in W002/079143.
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process step (a) conprising reduction of carbon-carbon
and carbon-nitrogen 5 nultiple bonds. Suitable

W@ 2Mdi08098hs are well known to the person skil | eRrCT/IB20E00822

art. Particularly suitabl e_1§9ndi tions conprise

treatment with Boc20O N Cl 2 'and NaBH4 followed by

deprotection of the resultant tertiary butyl group as

descri bed above. Conpounds of fornmula (VIII) can be
repared fromacrylonitrile and conpounds of fornula

frwadrtjs;nm@megun@s ebforapla OHpmay be prepated iasdesgribed below:

coupling where X is a 10 hal ogen, preferably i odine.

Sui tabl e conditions are well known to the person

skil'led in the art. Particularly suitabl e,conditions
conprise treatnment wiply Pd(OAc) 2, Fol' Wl ) 3i ,and
NaQAc in DVF. 19 MAY 2006 WO 2001/ - oHC

” o_d
PCT/ 1B2004/ 000822 A| +Nrnatiael v, g g5 of formul a
(MI11) may be(¥}e edk??gﬁ¥5ya aceti ¢ aci dgpd
conmpounds of fornula (1X) by process step (a)
condensation. Suitable 5 conditions are well known to a
man skilled in the art. Suitablg conditions are
descri bed in "Advanced Organic gnjstry" by Jerry
March, 4 th edition, Wley- Intgr & ence, p. 945.
Conpounds of fornmula (I X) are krfown in the literature
(e.g. Zhumal OCbshchei Khimi (1964), 34(11), 3801-6).
10 AIl of the above_reactions 3 t hpy preparati ons of
novel starting mat eﬁ’ﬁal S used he\)iﬁ%%di ng mnet hods
are conventional . Ampropki ate ent g and reaction
conditions for tR@&Tr perfomfance Br eparation as wel |
as procedures for isolating the desiredMBoducts will
be well-known to those skilled ijn the art with
reference to literature preced n@a and t he Exanpl es
and Preparations hereinbelow 1 e compounds of the
present invention are a class off NEP inhibitors,
sel ective for NEP over SEP. In general it is inportant
for a drug to be as selective as oosshble for its
desired 20 target enzyne; addf e

ctiyities give
ey e

S

rise to the possibjlity of sid
HN

(ny

Compounds of formula (VII) may be prepared from compounds of formula (V)
and (V1) under the conditions of process step {(c) an aryl-allyl coupling. Suitable
conditions are well known to a man skilled in the art. Particularly suitabte
conditions are those of the Suzuki-Miyaura coupling reaction [Angew. Chem. Int.
Ed. 2001, 40(24), 4544-4568] with a hydroborated intermediate, prepared from
an appropriately protected allylamine derivative (e.g. Di(tert-butyf)
allylimidodicarbonate Bioorganic & Medicinal Chemistry Letters, 1999, 7, 1625-
1636) and a borane derivative, such as 9-BBN.

Compounds of formula (Ill} may be prepared from compounds of formuta (VII)
under the conditions of process step (b) Removal of protecting group PG
described herein.

19 MAY 2006
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was relatively recently identified and its exact

physi ol ogi cal role has yet to be fully determ ned.
However, irrespective of whatever role SEP nmay or nay
WO 200408891 ay, it 19 MAY 2006 WO 2001/ 0811985 PCT/IB2004/000822
PCT/ 1820114/ 000822 -13_1i1§ a sound nedicinal chem stry
precept to ensure that any drug has selectivity over
closely related nechanistic targets of unknown
physi ol ogi cal function. Wthout Agi ng Qound by any
theory it is becomng clear tf P and, SEP are 5

capabl e of hydr e many o same piotRbgi cal |y
i mportant p des such as epks ndot helin (ET),
bi g- endot hdT’n (Bi g ET), by ady KNt n, s§ost ance P,

‘angiotensinl, atrial natriuretic Eﬁﬁ ide (ANP), and
gonadot r opi ¢ rel easi ng or none ( O I(1 Ifoa
patient is treated with A{llug that inhibits NEP and
SEP, the hydrol ysis of ny of these peptides (nost of
whi ch are not involved th the inprovenent in sexua
function associated with NEP inhibition) nay be reduced
and the levels of these peptideg,will therefore

i ncreased. A nunber of g#d fFEChs associated with a
rise in the levels of these pe $ be posited:

bl ood pressure en ANP | evels are

i ncreased; ip : iSh levels may lead to
changes in Na'n perception; endothelin-1 is a potent
vasoconstrictor, reduci ngyhe | evels of conversion of
Big ET to ET, or the hydrolysis of ET-1 may lead to
changes in blood pressuref 20 Thus if the patient is
given a NEP sel ective inh|kd)tor, the increases in

| evel s of these substratg peptides will be | ess since
active SEP enzyne wll still be present. Any side
effects associated wt . Nn level s of these
peptides will therefofe al N\ ess.225 In addition
the nRNA,f [ t tissues at
varyi ng "'eve testes, heart, brain,
ki dney, salivary gl ands, gl ands, pl acenta,
smal | intestine and ovafll} (i n house data and Bonvoul oir
et al). In the case of mce, SEP RNA has al so been
detected in the spleen and adrenal glands. A NEP

R, b . ot i
Atoridp Y, SHink"B) €85 S Blo bl emSEuteuideLFaryll (71 by
proceskestepr (g)hgsmprisinge sddyptiohi be.carbon-carbon and carbon-nitrogen
multiple bonds. Suitable conditions are well known to the person skilled in the art.

Particularly suitable conditions comprise treatment with Boc,O, NiCl; and NaBH,
followed by deprotection of the resultant fertiary butyl group as described above.
Compounds of formula (Vill) can be prepared from acrylonitrile and compounds
of formula (V1) by process step (b) comprising an aryl-allyt coupling where X is a
halogen, preferably iodine. Suitable conditions are well known to the person
skilled in the art. Particularly suitable conditions comprise treatment with
Pd(OAc)z, P(o-tolyl)s, and NaOAc in DMF.
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Surprisingly, in identifying a class of NEP inhibitors

wO2shdgse over SEP, it has been discovered tFé"ffll%i?ﬁﬁﬁmszz

conpounds have favourabl e pharnmacoki netic properties
for oral adnministration. 512n orally adni nistered drug
shoul d have good bioavailablity - that is an ability to
readily cross the gastrointestinal (Qd)_tract,Zand have

a netabolic rate such that it is no DY 0

ext ensi ve ol j as it passes frpmthd|d R?
into th ystemiic circul ati on. Ml egul es Iphi cly are
qui ckl N'fet abol i Slity as

ed will Hhve |g ,
more conpound wi®l be renpved Svﬁﬁetabo ismas it
passes into 10'= the systemc circulatioE)QChce a drug
is in the systemc circulation the netab ch rate i s
al so inportant in determining the tine of residence of
the drug in the body - fa$t netabolismof a drug wll
lead to it having a short (ygption of action. Thus, it
is clearly favourable for grug nol ecules to have the
properties of being 15 readdily able to cross the d
tract, and being only slowy netabolised in the body.
The CACO 2 assay is a W g&f 1ceelft ed nodel for
predicting the ability d ule to cross
the G tract. The nol ec nt invention
have good CACO-Z R 28 e magority of metabolism
of drug nol fﬁres generally occurs in the liver.
Therefore the use of humﬁyl iver mcrosones (HLM is a
wi dely accepted nethod f ﬂlhEasuring t he
susceptibility of a given nol ecul e towards netabolism
in the liver. The conpounds of the present invention
Aleraatively| eotnpoands oHfdvimwa (VN poavtie pwwqudffwm pdacetic
CACO-2 flux, and are stable towards H.M are predicted,
agid angheorgpeends af fosmula, ) Bisipreessy glepdaheandensation. Suitable

) i 20 : :
oGRS S0l kOB i B Sl g 4 B bariRR Bf
dée;.tc?!ﬁ_bed fin l“Advblg%bd Orgatit iCHeaistrioby UbRyWMaight 4™ klition, Wiley-

ef fi caci ous.
Interscience, p. 945. Compounds of formula (1X) are known in the literature (e.g.

Zhurmal Obshchei Khimii (1964), 34(11), 3801-6).

All of the above reactions and the preparations of novel starting materials used in
the preceding methods are conventional. Appropriate reagents and reaction
conditions for their performance or preparation as well as procedures for isolating
the desired products will be well-known to those skilled in the art with reference
to literature precedents and the Examples and Preparations hereinbslow.

The compounds of the present invention are a class of NEP inhibitors, selective
for NEP over SEP.

In general it is important for a drug to be as selective as possible for its desired
target enzyme; additional activities give rise to the possibility of side effects, SEP
was relatively recently identified and its exact physiological role has yet to be fully
determined. However, irrespective of whatever role SEP may or may not play, it
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Additionally the conpounds of the invention are

crystalline in the free acid form wthout recourse to

rmati on and are thus particularly ea
wo 2i3obeh®” 15"\ 20 5006 W0 21134 0B0oss PCTT | BadkT By
-15 The conpounds of the 4lBvention are inhibitors of
the zi nc-dependent, neutral endopeptidase

I L e Y e
ouELBay Vot TBr e fhent M prSeRRln,

on the 5 am no side of hydrophobic am no acid residues.
The peptides netabol jsed include atrial patriureti
SRP are

Withoutineing baurd by @hydbeesy, it iskesamingisleardnatl NEH and

cabE B SG mEGE EE tio ARIGHRAN IMiiondlfHebhBRs slpn as
enk&silin? @RHOIRTN BT, igiatiotvaliro@i§ ETO! bradyRihin, substance P,

neur ohornone functionS, diuretic and natriuretic
angiotengini, atriaimatriartadicieplidedANR); aatiigonadotropicsrelaasing

compound f the invention, by inhibiting the neutra
hOEﬂgﬁﬁiﬁﬂ se EC. 3.4.24.1 1, can potentiate the

bi ol ogi cal effects of bioactive peptides. Thus, in

particul ar the conpounds have utility in the treatnent

If apatientisrtreatesf wilh 2odmgribat ibhibitsd B8 argl SEP¢ thehgdrolysis of
pul monary hypertensi on, peripheral vascul ar di sease, .
- manyefithese pap ,e%ﬁgpﬁfa?f whighjare Aot involveshwith the: imrrovemant in

okl A PionCindkliod YRR, BRI Tl hE T56icad and the levels of

s
thewensaptides iwill tifereldre iheroasbil PA MuMise st sids bifder ddsbciated with
di seases characterised by supranormal bl ood pressure,

a risgon the laveizot thesempgplides mayhe pegitadkipgd pyessure may be

I Sj onda rtension, ispola olLiC
o BAMHEIEARR o985 I8 TheteASRATbERSHs3 1n PReRhain BBl dney lead
to BNAGSIATA péﬁ:?i‘oﬁ& eAdutHeNN- PisNe pont 9588EShstddter, reducing
renovascul ar " hypertension, and further extends to
thecleneistof @onvefsion of BighEdl to\&I,caf the dydrglysis of ET-1 snay lead to
known, ri sk factor. Accordingly, the term "treatnent of
changrRs INHICPd RFeSSWPudes the treatment or prevention of
conplications 25 arising from hypertensi on, and ot her

associ ated co-norbidities, including congestive heart
Thi:iifl the patienpisrgivers arMER, seigctive anlibitontiaé iredeasssin levels of

functi on i ncl udi renal .failure, esity, and .
thesey supsTAte apRURwiltha Eoaainep AbhaLShP enzyie Wil stil be
present. Any side effects associated with changes in levels of these peptides will
therefore also be less.

In addition the mRNA for SEP can be found in other tissues at varying levels,
including in the testes, heart, brain, kidney, salivary glands, thyroid glands,
placenta, smali intestine and ovary (in house data and Bonvouloir et al). In the
case of mice, SEP RNA has also been detected in the spleen and adrenal
glands. A NEP inhibitor that does not inhibit SEP is therefore likely to have the
advantage of a greater potential for a cleaner physiological profile.
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Syndrone). Metabolic diseases include in particular
di abetes and inpaired glucose tolerance, including

WQ B8 i ons t hereof, such as diabetic reti nqnatﬁmmmmn

19 MAY 2006

and di abeti c neuropat hy In,addition, because of their _, .%".:

ability to potentiate the éldects of ANF the conpounds

have utility in the treatnent of glaucoma. As a further
HEingh/, in iR Wela

e ) B e PN SRRy SPRefve oyer SEP ithas

tmmlbqhspovereddhal these £opdundshiaveciavourable pharrnacokmetlc

inve ma v, |V|ty in other therapeutic areas

HrﬂE?ﬂ 3 "Pfgaéﬁ%i ?’@ 'PRe treatment of nmenstrual

di sOrders preterm I abour, pre-eclanpsia,

endonetr|03|s and reproductlve di sorders (especially

Rmbmllqmﬂrﬁi&i@é@d drugrsriculd Mav@@bbﬁﬂéa\iaﬂ%bwal tiidt is an ability to
syndrone, inplantation failure). Al so the conpounds of

readlly eFpsaithe ngastralmtestmaééﬁl)atmat and haviel amaiabokic rate such that it

i i RiBet Blortbasls eteBlidtn A hpasseniiom thenhfact aathe
sgsgdgﬁgrdir%ulgégﬁﬁ“ﬁdd? uleé’gﬁﬁdrﬁi(rea&&c ﬁ'éﬁtb%%& %\@lﬁh?ve lower

ers (especially diarrhoea an

biganailabiity, asimanel complound witthieeeinadved Iy Aiztabelism@s it passes into

venous yl cers and pressure 10 = sores), septic shock,
the,systemic sirculation. @ase & drugds in the syateatic credation thevmetabolic

o SRR A 8 B ey PBim0 i o oy
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- fastraetabdlismbefth ary willlead qam%\mg afsHofeduraYien iof aetien e

useful in the 15 treatnent of male and fenmal e sexua
dysfunction. The conpounds of the invention are

AL 8 AT RSB S04 B g of b
s 108 e sndisigehy oMbty o by

the difficulty or inability 20 of a woman to find
FSD i s, a collectjve

at ion in sexual expression
THE GREDFD e s nidal e Boled madietfer prafisingahe Fbilty of a
ek
9%@%‘%‘%&%&4& OB 2L The ila@iipe °$#€%§*4%sﬁ‘ﬁ%°" have
g6edLATOS2 flux. Berman, J. R, Berrmn L. & Col dstein,
(1999). Femal e sexual dysfunction: I nci dence,
pat hophysi ol ogy, eval uati ons and treat nent options.

THeGhaRYity 8f'metatolism of drug molecules generally occurs in the liver.
Therefore the use of human liver microsomes (HLM) is a widely accepted
method for measuring the susceptibility of a given molecule towards metabolism
in the liver. The compounds of the present invention are stable towards HLM.

Compounds which have good CACO-2 flux, and are stable towards HLM are
predicted to have good oral bioavailability (good absorption across the Gl tract
and minimal extraction of compound as it passes through the liver) and a long
residence time in the body - sufficient for the drug to be efficacious.

Additionally the compounds of the invention are crystalline in the free acid form,
without recourse to sait formation and are thus particularly easy to handle.

. w

-
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25 391). The woman may have |ack of desire, difficulty 19 MAY 200

Wi th arousal or orgasm pain wth intercourse or a

WOHKHMIBAMS: on of these problems. Several types BET/AB2004/000822

di sease, nedications, injuyges or psychol ogical
probl ens can cause FSD. Treatnents in devel opnent are
targeted to treat specific subtypes of FSD,

Tiheectumpoiands pf thesinventiemaresinhibitars of ther zinc €lepadd@ht neutral
best, defined by contrasting them

q%ﬁ%ﬁ%ﬁﬁégeﬁf%éfggﬁ%ﬁﬁ,f@p fitisrepesad hat tae 6 unds of the

AT o248 e AREaB0 43588 Ebally, T epeh 8T inotved i he

beéalaiovat 6f sévral ﬁioabﬁ@b@tfp@pﬁaeweaﬁﬁg gé;atia@%rﬂ%me
PCT/ 1 B2004/ 000822 -17 Res., 10, S104-SI06). Desire or

amino side of hydrophobie aminosasid tasidugs. dhe peptidassmetabolised

B85 PR bS8 5 S s gone
SRS, I A g b e

vasoaciiverintestinahpeptides Sonae of tidseqiupstides TRiVe Fétent vasodilatory

i ncludes increased vagi nal |ubrication, elongation of
apd ceurehpimong tunciiens.diucetigand aatriuretic activity or mediate

bﬁ@ﬂ‘zﬁghgﬁé@?n& tivity. Orgasmis the rel ease of sexual
*has cul m nated during arousal. Hence, FSD
occurs when a woman has an i nadequate or unsatisfactory

lo r response in any of these phases, usually desire,
Thus, el cosnpoungdssef thedoverntiony byiiekibiting themeutrad entopeptidase

G104t polar Bl e Bibiibica) SHRci obiaastive pémtdasgrThus, in
phRRuETRE nds'ifave &H@ng‘ttﬁﬁl}r&zﬂt{ngﬁ? 8‘?9.1r11$€r - of disorders,

~geni tal respdnse to sexual” . ~(as 1n
including hypedersion; puimiberary hipedension spehpheralvadcalar disease,
e the associated pain, 15 distress and di sconfort

i (e} ] .
hgatt faluie cangingnTq ientys AgUtRyranab failuge ayclicalpadema,

MEPIRNES B Rl beraiBanelin T Aly 460 epEofyas] afe ' °
hymercalciurien T hestermchyperfonsiopanoiatot L e Ssew cHaatRHESS by
Thi s tgxge of FSD can 20 be caused by | ow t estosterone

sypraapanalblgodinrassureosueh as gsseetial siypedensionppulmengry al
Wk guz@fﬂ'sego“%rfﬁ\ﬂfeﬁfet{sw,%jcﬁaééd J88ic AL rERlens: | ‘
hypertension associated with diabetes, hypertension associated with

atherosclerosis, and renovascular hypertension, and further extends to conditions

for which elevated blood pressure is a known risk factor. Accordingly, the term

“treatment of hypertension” includes the treatment or prevention of complications

arising from hypertension, and other associated co-morbidities, including

congestive heart failure, angina, stroke, glaucoma, impaired renal function,

including renal failure, obesity, and metabolic diseases (including Metabolic

Syndrome). Metabolic diseases include in particular diabetes and impaired

glucose tolerance, including complications thereof, such as diabetic retinopathy

and diabetic neuropathy.

In addition, because of their ability to potentiate the sffects of ANF the
compounds have utility in the treatment of glaucoma. As a further result of their
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depression and anxiety. Femal e sexual arousal disorder 19 MAY 2006

(FSAD) is characterised by inadequate genital 25

WO 2e04080985t 0 sexual stinulation. The genitalia sermRyoeos2?
undergo the engorgenent th characteri ses nornal
sexual arousal. The vagi nal l1's are poorly
| ubricated, so that intercourse is painful. Orgasns may
%glg}’ﬁgen g%hgnenopa!uesﬁgj Zr ia?tésé(?g??dbl fhebé'{dmgﬁyﬁﬁgd the
ineention may have wdivitpin other therapeatic aveaﬂnuhmg for example the
conponents such as, 30, di abetes and atheroscler05|s

trgatment of menstrual disordars, predermmlahous; pre-eflampsia£ndometriosis,

i *ﬂ%y%é@@ﬁﬁw% (FEEHT fhge shieniis ibr By pnlyeysti

@ﬂﬂf&ﬁ@&%lant&ﬁoﬁ%iﬂﬂb) WBB the éégﬁ%;mdé%f%e invention

ys ar éuni a and vagl nl snmus I s charact ed y pal n
treabasthma, mﬂmnmatlonn edkamimypdin, cancet (aliry, depression, drug

d| cati,ons whj.ch C l.ubrication, endonptri osis
q0USH) EIrThQBISs ARUSRRY, ( afeche gisorders Aemientia fiatric confusion,

Rty 2y UaeitolriBsing cRioraB RPEErayy diIhAH Y FREHIE bowel
syadrome), wauneshadlingr (espeocially diabetit ard vahousauldefs asdpressure

to neasure, and because the interest in treating FS

soges)e septic,Ahack; aaeemodulm;n ologastirie a@@mremrwhertaeaimnt of

SRR S ot LGB el

aARsrobkerdginsi on. Because FSD consists of several
subtypes that express synptons in separate phases of
t he sexual response cycle, there is not a single

IR ElRins Bigoodiment & adis,of the busnion arededfaln the
tRanioh bPAIAHA b/ b1 GyERERER, Tho BbRouaEs drifbC

scl ence studies are dedica e I nves |gat|on o

mvamlorlﬁatewmmnmw beneficiakioe the treathestiooFSD r(ESpeazlallylESAD)
al | 8 ych u@rgl cal i.n at hczwg Si oI ogy, .especially f

yalecl (i Vema lecoiastilecdystumction (MED)).
vascul ogeni ¢ dysfunction (eg FSAD) contributing to the
overall femal e sexual conplaint. There are at present

IR @coordangg with heraednticn, RSP chnds ddfiiedPas i difficulty or inability
Enpi rical drug therapy .includes
of a woman to find satisiaction in se:xual exprassion. FSD is a collective term for
several diverse female sexual disorders (Leiblum, S.R. (1998). Definition and
classification of female sexual disorders. Int. J. Impotence Res., 10, $104-$106; ,
Berman, J.R., Berman, L. & Goldstein, I. (1999). Female sexual dysfunction:
Incidence, pathophysiology, evaluations and treatment options. Urology, 54, 385- =
391). The woman may have lack of desire, difficulty with arousal or orgasm, pain
with intercourse or a combination of these problems. Several types of disease,
medications, injuries or psychological problems can cause FSD. Treatments in
development are targeted to treat specific subtypes of FSD, predominantly desire

and arousal disorders.

The categories of FSD are best defined by contrasting them to the phases of
normal female sexual response: desire, arousal and orgasm {Leiblum, S.R.
(1998). Definition and classification of female sexual disorders. Int. J. Impotence
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oestrogen adm nistration (topically or as hornone

epl acenent thera andr ogens or nood-altering drugs
wogg@ py) , g g g

8885 buspi rone or trazodone. These treat rROWIB2004/000822
options are often unsatlsfrfxftory due to | ow efficacy or
unacceptabl e side effects.” 25 Since interest is
relatively recent in treating FSD pharnmacol ogi cal |y,

Reben0pH10d<tt06)t Dediret trelibiidd isothiengrive fos sekoalaipression. Its
counsel I i ng, over-the-counter sexual |ubrjicants, and

men{esteligas iiaalindluda sexvaldnoakIs Rithes Whengs the sompaRy of an

infeafSlianni e BiaqskeCRoulBE efdll At BRan& e e

vASCURR TE5POREL RN'SELRE ERRURIIING af o BRiafit &S@Bhéht of which is

vascul ar’ drugs, that have pfoved effecti
gmlatengerggrnémhﬁnd includsisrincregsed eagina hmrmatlha,selbagatlon of the
denpnstrated tgQ be, very effective (n treating FSD.

vagifa apddneeased gepsalngnsaii tgﬁm@m&mz theBlease of
t IV of the
S &?%6 ts@‘{g&agtc?‘#@ﬁa&som aglé%ug Tines Fermal e Sexual
Arousal Disorder (FSAD) as being: "a persistent or
recurrent inability to attain or to maintain until
Heoes | RSP @ecurs when aseqman h,aa aninadeguataar unsatisfactory

rosibes T kR oLtse! sk ORURAe < A Gleel B orgiSm. FsD°

- cdtéé&'iéﬁn‘é:ﬁmﬂ hypddctive lsbxual dﬂﬁreadl% r, é&%&?&ﬁﬁlsal disorder,
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consi sts of vasocongestion I n t he Vi S, vagin
orgasmlmdlsmlerszam saaqmahpanrdlamﬂessvemmmmhdhetdwmum the

eni t al lﬁ The sturgqetnce causes aﬁ: FI stress
ingeafian wilimargye e geni fPFRANE, 10 seyul S%(DU afiog (ﬁﬁ@'hf%male
f r
SSHGBY tdlibal ARG A TRIESo B e a8 ifblove 6 dssofffbd pain,
distressoand aligcodiferdr dsscriatediwitisintelepuesssandiso treat other female
car |ov?&;ul ar di seases, di abetes and UG di sorders. 15
I$- consequences of FSAD are | ack of
engorgement/svvel ling, lack of [lubrication and | ack of
pl easurabl e genital sensation. The secondary

H;gmamoamaal désifediBorice is proseed ifsewomartiesd A6 or litiedesire to
uring intercourse and

be sexu , and has no or few sexual thoughts or fantasies. This type of FSD can
be caused by low testosterons lavels, due sither to natural menopause or to
surgical mencpause. Other causes include illness, medications, fatigue,

depression and anxiety.

Female sexual arousal disorder (FSAD) is characterised by inadequate genital
response to sexual stimulation. The genitalia do not undergo the engorgement
that characterises normal sexual arousai. The vaginal walls are poorly
lubricated, so that intercourse is painful. Orgasms may be impeded. Arousal
disorder can be caused by reduced eestrogen at menopause or after childbirth
and during lactation, as well as by illnesses, with vascular components such as
diabetes and atherosclerosis, Other causes result from treatment with diuretics,
antihistamines, antidepressants (e.g. SSRis) or antihypertensive agents,
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difficulty in achieving an orgasm 20 It has recent|y 19MAY2006

been hypot hesi sed that there is a vascul ar basis for at
WG 2044080885 proportion of patients w th synptons pefT/IBIAN000822

(Goldstein et aL, Int. J. Ippot. Res., 10,

S84- 590, 1998) with animal ddta supporting this view

(Park et aL, Int. J. Inpot. Res., 9, 27-37, 1997). 25

Saial Fémﬂlﬂéﬁﬁs f(@g Hy@pérenﬂlacé'@vaghisrﬂu rig cha?kﬁtensed by pain

investigation for efficacy, are prlnarlly erectil
reguiting énono penitration epdtmay bpraaused by medicatioos wmch ratduce

Bl B R iob et Saflmatory bowe
f h hodi est t 5
SBREEPRy EREBIOBRL, prosphod esterase type &

(PGE1l) that are injected or admnistered 30
transurethrally in and topically to the genitalia
The prevsiencernf hyﬁmmdti&@!bho gauge beeatigecthedesn covers several

BRI, B 8 RS TREU ol el Slioe o
@%#@28%&?@@&‘*?“ refately & nS‘*Y@%ﬁ@MﬁWﬁew&' problems are

dssbciatedaitiverodirently. wilfnthe female agring protess or avithechronic ilinesses
vagi nal |ubricatjon via glasna transudation, increased
Thcreased genital sensitivity.

Hence, the conmpounds of the invention provide neans to
restore, or potentiate, the normal sexual arousa

Beaes FSD zoWsistoot séwirabsubtynss thatdkpaiss swﬁpmhs PVgeparate

t hat neur opepti des such as vasoactlve i nt esti nal

phases of tlia/sexuarresmnsa cwienrtberawamtta emglﬁathmram eGurnent

tiadfmefiEPt £8P, ReuSOE plififialiy PR fsiphaiodief or FRRGhsHin ssues.
TRBSNNS A F@Bﬁ@g?&&d&ﬂ@%@w ) h@@k%lmiﬁ%‘l @hG'ba%%jsélénce
NEP 10= EC3.4 Thus EP | nhi bitors w

slnmleslarmdedcptecbtmtb@anuestlgamrcﬁlthasaneducaf pmbtlemf Rarrale
SGRUREEHD Y e ot A ShaprabsnL i Sooioolc SShaEal or
‘%%e’@?.“ﬁ@“fﬁﬁ iicPinaly eiiaa Eftoanishy o eutolc dhSfunction (eg
F8ADeonttibuting tee thenovsrdll Femattusexlidl compiaiat Thermglmatl present
i s 1o Veaianh s E8oE B 0o P s
o%fstrogen administration (topically or as hormone replacement therapy),

androgens or mood-altering drugs such as buspirone or trazodone. These
treatment options are often unsatisfactory due to low efficacy or unacceptable

side effects. -

Since interest is relatively recent in treating FSD pharmacologically, therapy
consists of the following:- psychological counseliing, over-the-counter sexual
lubricants, and investigational candidates, inciuding drugs approved for other
conditions. These medications consist of hormonal agents, either testosterone or
combinations of oestrogen and testosterone and more recently vascular drugs,
that have proved effective in male erectile dysfunction. None of these agents

has been demonstrated to be very effective in treating FSD.
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advant ageous as it hel ps provide a neans for restoring
WO&"‘H&W&? sexual arousal response - nanely i nCHCR{EBIN04/000822
genital blood flow 20 | eao_li|?_g to vaginal, clitoral and
| abi al engorgenent. This will result in increased
vagi nal lubrication via plasma transudation, increased
The Gliagriosticrarid Siatistical Manuwal(BSMOAIWebthecAmedcan Pisychigtric
Hence, the present ipvention proyvjde ans to.
Assatiafion definaskemeleSexialARYPAEDISoEaIAF SAL) asbeing: “a
: . I f ' A \ .
oS BRA o0 i Bl bl o 6 el BBl of e
sEXLRINBEINIY fdatfuat@ubricaliGswallily &2pbhade OF BaRidlidxtitement. The
achi eve orgasm) and desire disorders such as
5 disiusbance mustcause masked disdress on dntefpersenalfdifficully.&st in

sex). 30 It is to be appreciated that all references
herein to treatnment include curative, palliative and

H i H 8 H H
xR AR R ERSR, of {s0theckion K RIS Yidial krication
arid exbangidn andiswelling of thefeitémal genitallz. P! disturbanace ehuses
patients with FSD: the young, the elderly,
mﬁﬂ%@ﬁﬁﬁ%@ﬁﬂ’,”ﬁ@ﬁlpméﬂglﬁu!m post - menopausal wonen
10+ with or without hornone replacenent therapy. 5 The
) compounds of the invention find application in patients

- FaADN i Safual idisorascaliSaRy SreCpet- GidSosY
car dis g\?ﬁ%@?l@?v@?ﬁgt heLiaoscsloer otic d?isye@see’sééﬂ Hhgost
mapepausal (HYRT) womem, 1tds gaseciatedswitiiconconditantdisarders such as

SRR e s o B L e
system ii) Neurogenic etiologies such as spinal cord

injuries or diseases of the central nervous system
15 Thenptimanngonsaquenices ©f IFSADR iase [atkadfetrgorgerRentswelting slack of

e kit b el s, T SBESA
oo R O PSAD Y10 PRS2 A drBlrso ang
difficalty icachievinf dnhergagnr.i es,

20 It has recently been hypothesised that thare is a vascular basis for at leasi a
| proportion of patients with symptoms of FSAD (Goldstein et al., Int. J. Impot.
) Res., 10, $84-590,1998) with animal data supporting this view (Park et al., Int. J.
Impot. Res., 9, 27-37, 1997).

25 Drug candidates for treating FSAD, which are under investigation for efficacy, are
primarily erectile dysfunction therapies that promote circulation to the male
genitalia. They consist of two types of formulation, oral or sublingual medications
(Apomorphine, Phentolamine, phosphodiesterase type 5 (PDES) inhibitors e.g.
Sildenafil), and prostaglandin (PGE;) that are injected or administered

30 transurethrally in men, and topically to the genitalia in women.

The compounds of the invention are advantageous by providing a means for

restoring a normal sexual arousal response - namely increased genital blood flow
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dysfunction of the pancreas, surgical or nedical - -

castration, androgen deficiency, high circulating
| evel s of proI actin eg hyperprolactinem a, I

WO 200408038 se, premature ovarian failure, hyper Pgﬁt&]lﬁzgd-mmszz
hypot hyroi di sm 20 iv) Psy0khogeni c etiol ogi es such as
depressi on, obsessive conpul sive disorder, anxiety

leaidiif It VdginBh EfteFHind BRI BroPRierhant, ﬂ“éw" resil nfibRased
vagihéFlﬁbﬁcaﬂdﬁthﬁﬁq}anﬁfd%wdﬁﬁreé@ﬂ)\?é%ﬁﬁ%rﬁ liance and

el gl ous tion or a traubatic pas Xperi ences.

incéasgd genitalisedsitivity.s blenae, theséompbunds obthe invedtién provide
therapy with selective serotonin reuptake inhibitors

me@ssmsrysmﬁa. ot prientiate;, Hephernalexuadatset regpanseycl i cs

and major tranquillizers), anti-hypertensive therapies,

S synpat hol ytic dr ugs chronic oral contraceptive pill
itHesit I d
W bene??%h ?gumﬁ?P at rgrxf Wi tét?elvg t@%%poungggﬁdéf%éﬁag
- vasoactiveiintestinal pm:tlder(Nsle\atmn'wmemwrbE@nsmmalcamdldhates in the
e respgnd. . However, early investigations sug est that .
e contigl qaé%&weﬁemt@l gfoysl respansg, espeqally in fheceonteal of genital

bioD 1, Yo v DetinescarP HBlisAdbu obisdiedq B e

10:  ECBMR4I 110Thu| NEP iibilsitors il poteitines the\BiRidgérodsevdsireRxant
~ known to the man skilled in the art, but guidance can

. effert afd(IRreleaspskduring awusat. Thisiwilyead to aiiaatmsmt e&FSAD such

as niflof hencsq beRuaCEBRY IeR: Saabahep sete L Aloerpement. e

havshewh thai $dledfa inAMTORAIBNNEP ERY9AT24194 %@\'hﬁr\ce pelvic nerve-
neur&d?em c, arteriogenic, drug- induced sexua

stirayiat anddHPemduc@@ mreasmm \eaginal ant/clitorat blood fiew aired

15 addfion SSRGS hices Bahonde Vb ahiclTemeraediatal foimtations o

i ol ogy vol 23, no. 4, p773 782, and chapter
So%ﬁvgaéggwﬂl‘e book by |I. Eardley and K. Sethia

"Erectile Dysfunction - Current Investigation and
Assay conditions

Thqgﬂ]qgenem gﬁeﬂ.hﬁﬂfﬁ@@mgbgégﬁ ;\bﬁlﬂf I"?elps prov:de a means for
restoring a normal sexual arousal response - namely increased genital blood flow

20 leading to vaginal, clitoral and labial engorgement. This will result in incraased
vaginal lubrication via plasma transudation, increased vaginal compliance and
increased vaginal sensitivity. Hence, the present invention provides a means to
restore, or potentiate the normal sexual arousal response.

25 Male sexual dysfunction includes male erectile dysfunction, ejaculatory disorders
such as premature ejaculation (PE), anorgasmia (inability to achieve orgasm)
and desire disorders such as hypoactive sexual desire disorder (lack of interest in
sex). |

30 Itis to be appreciated that all references herein to treatment include curative,
palliative and prophylactic treatment.
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NEP is isolated from ki dneys foll ow ng the nethod
descri bed by Kenny and Booth (Booth, A .G & Kenny,

WOZ&JM 4974) Biochem J. 142, 575-581). Reco f)ﬁibm%ﬁﬁi;zz

enzynme i s produced using one of two alternati
met hods: 20 Method 1: A celfture of Chi nese Harrster
Ovary (CHO cells is transfected wwth the plasmd

THeGRABROUASS ot NHeaY 34 abplaice heah%ﬁécfv&taé‘aq&populanons

of ﬁﬁﬂ%@%\%@f ':gw Hﬁggsuné4lg]ehour® ?g n|1J%ﬂ%nas c’tﬁ n, anghasal'
post-ﬁwm@aatsambmeaaum br iwdthbut EeMmiond refacaneat thaeahe

for 5 mn. The nedia is then dialyzed overnight at 4 C
aga| nst 50mM HEPES pH7. 4/ 10% gl ycerol, using a "slide a

Chester. UK. .
T R R S
f;d,lﬁlder liquid nitrogen. 30 Method 2: A stable human
embryoni ¢ ki dney (HEK) cell line producing recombinant

i) SEPVassulogenicnetitdogies legueardinvasculangr athesdsoidtit diseases,
nol ecul ar and cel| bjol ogy methods, This HEK- SEP_ cel |

| i nByperchglesigralemia, cigasrie smaking, siabries) Rypernensinniiradiation

supShaReRrEar RbAE yayRtioThlory o b ipRgBistic pudendal

PCPAhEAaP4yE10AR22 - 23 hygromycin B. Media is coll ected
and centrituged at 3000g for 15 m nutes at room

Tt errblatmgﬁruc etolagies suchas spinal getst rnmnasrmdnsleasqas@fdhe

For Captrl i Su? RysfBln inol b urtple Goidfosts diabBle Cr
P! e PafldASOikHY, RefebrbDasdutar adbidelits h%é#ﬁﬂésﬁﬁemsgp{@%quuma

of dialysis buffer 5 during t Assay
or EFadJeaitpeMesumryw ty The peptidase activity of SEP

i) pr o FoBmpBelSRIETIR AAIPISS S SimuFrieotihgdani ne
:gr eﬁg%gnt séﬁf' Rﬁgﬁg@gﬁ%@%i rgﬂ?gﬁuﬁé’gé@ﬁ%% 8@'??%%

A sdpsfunetien sbtha pmreasnaﬂgloabobmeﬂldaltaeﬁaﬁon androgen
2m\/! 1 0%V RG
gr e8Al @evcs@?yg Pﬁsuleaugie\@lsxpgpwctw hvesprelatinemia

st ofku 38! MbhB8Palifle, premature ovarian failure, hyper and hypothyroidism.

iv)  Psychogsnic etiologies such as depression, obsessive compulsive
disorder, anxiety disorder, postnatal depression/"Baby Blues”, emotional
and relational issues, performance anxiety, marital discord, dysfunctional
attitudes, sexual phobias, religicus inhibition or a traumatic past
experiences.

V) Drug-induced sexual dysfunction resulting from therapy with selective
serotonin reuptake inhibitors (SSRis) and other antidepressant therapies
(tricyclics and major tranquillizers), anti-hypertensive therapies,
sympatholytic drugs, chronic oral contraceptive pill therapy.

Patients with mild to moderate MED should benefit from treatment with a
compound of the invention and patients with severe MED may also respond.
However, early investigations suggest that the responder rate of patients with
mild, moderate and severe MED will be greater in combination with a PDE5
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of 21AM An aliquot of SEP or NEP enzyne descri bed

[s thawed then diluted in 50mM HEPES,
woz@g%ﬂ ing 1 EDTA free protease inhibitor Co%%qﬁwmmszz

- Inverstiga
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tabl et 20 (Roche Di agnostitds, UK) per 25nl. The
dilution is by a predeterm ned factor specific to each

R g Bobo G B kS e
in faftopurtiydancy g bl fokE R e JoinaEsTINIag; yol 191 54-61
(Jani 9994}, solution is prepared by adding 500gl of

substrate solution to 250 | enzyne sol ution plus 250l
of 4% DVMSO sol ution, and incubating at 37C for 16

T hodies ot e ot Had BpBeatizn "85 foftdindibspciilations
of ey MO SEoRefit oot oy B o, g
indided ssaadtysichictia? (adiogeor? andsbxual dysfuhetidr talated 6%

DMSO so] ution additionally contains

[ ( 40M ]
capemosablagtergopartigularly yenogesic causeso T Hese patient gronps are

e rEmaps Relatin Trita ool 2t BT 78R ahd chapter

3 dfl tHe bR ICIE Eardiey aPEK! Sbihid ABRItt(EBYSanttiGi® ShirerBMG
gal axg@l;l uorescence 5 reader gBI\/G Lab technol ogi es,

andddamagsmentripublished by \MosbyaWalfe. t y of the
enzyne corresponds to the fluorescence of the sanple
mnus the fluorescence of the non-specific background

AsBh@ebnditidnd f ! uorescence neasurenent taken from 601 of
_p_g'd‘t't‘r uct Tn-

inawll on an identical mcrotitre plate may
be taken. If required this value is used, together with

%‘ge ,rreafsured r{!# orescence units fromthe SEP assay to
Pr ‘I’@lﬂrb?enqt_l’@ éfe_r{zlw‘e-sybstrate pr ot eol ysed during
NEPSs ]isslgiéq 'R bﬁ&h%’sgs ﬁ‘@l‘id\ﬁiﬂgofhé ?né’tﬂ?ﬁeﬂésérfb%& by Kenny and

nmeasure uorescen I nCreaSe I nto other use

Bootit (Boothpd.G L& Keratye A.J.J1074) Sidoireenl n1420676+681)E.
Recombinant SEP enzyme is produced using one of two alternative methods:

Method 1: A culture of Chinese Hamster Ovary (CHO) cells is transfected with
the plasmid NCIMB deposit number 41110 using the lipofectamine method as
described in the lipofectamine reagent protocol (Invitrogen Ltd, Paisley, UK). The
cell media is harvested at 24 or 48 hours post transfection, and cleared of cell
debris by centrifugation at 3000g for 5 min. The media is then dialyzed overnight
at 4° C against 50mM HEPES pH7.4/10% glycerol, using a “slide a lyser” from
Pierce and Wamer, Chester UK. The dialyzed sample is then frozen in aliquots
and stored under liquid nitrogen.

Method 2: A stable human embryonic kidney (HEK) cell line producing
recombinant SEP has been made in house according to standard molecular and
cell biclogy methods. This HEK-SEP cell line is cultured in flasks or roller bottles
according to standard protocols for HEK cells, in media supplemented with




Using the assay to determine the IC50's of NEP and SEP
inhibitors: To determine the IC50 of SEP or NEP

wozmoggstors (for exanpl e phosphorani don), 2
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assays are perfornmed as described above with a range o
test concentrations of inrB-bitor included in the 150 of
DVBO sol ution. (Made by appropriate dilution of a 10nM

hygERVRY B i, € pcl Bkl il el ot MRl 1o inces at
roofr? eI %{aotugéf g@gtamov@ ﬁl'egeal]%brig,?ﬁgegf SWWT&SIWE t(%lffer

Itte of log Inhibito concentrati on’vs

(50mNi HEPES pHY . 474 0% glycenol) fonaat 62t 6 hoorl, wsiray el *slisletddyser”
i nhi bitor concentrati on causi \r;g 50 % nmaxi mal

fromiffiersa asd Watnerc Ghegter dJKawijh at deastzne ehangeehdialysis buffer
e of at least 10 inhibitor concentrations
durﬁ'@tﬁ%ﬁﬁhsg%ng in half log unit increnents is used. 30
For inhibitors that give an IC50 result |ess than
approximately 2nM the assay is repeated under

AssaybhffSER ocNEP peptitiaseadtivity whi ch: The quantity of

enzyme used is reduced to approx 1/10th to 1/20th; The
substrate concentration is increased to 51AM and the

. . . . ) i i hey o
Td BB MUY o SER T3 erei oo T oSG ity o
proteolyskd tHE) 4yMBetié Deptide dubstiate Rhudangingigreén-Gly-GipePhe-Leu-
assaé to a | evel where The | Co estimate of conmpounds
akCysQS¥7)-pAla-blgé of -0.2-2nM are not linmited by
the enzyne concentration. 5 The conpounds of the
present invention have been tested in the assays above.

Reif@slgyg?r @%’Eﬁgg%eﬁﬁ pﬂ@%&l@d QEF)I?OW%'E bitors with an

onol ar "an a selectivity for NEP over
A sifiBtrate solutionsis hidie upl by diluting a 2mM/100%DMSQ Rhodamine
(R -2-Methyl -3-(1-{[3-(2-methyl -1 , ,
gregniSaiy alyrakhesl et Ay Maoyat CrelQSY ey BalaiH, stock  solution in

sorfCHRBER Bt HE X Isioa, Ui 3t Elpieniralios ol 26860 1 ol 4
selectivity for NEP over SEP. The utility of the

conmpounds of the present invention to treat FSD and
An [alineot oh\SER erf NEFhenzytoe edesanibeduationg ish thawath thapudiluted in

d j [ 021079143 The advant agequs. .
sofEHRRIR: n7i€ conina ¢ B is Biotoas fatiSier cockcail tablet
(Rdch¥eDiddidstics, UK) per 25ml. The dilution is by a pradsiermined facior
specific to each enzyme batch, such that 15ul contains sufficient enzyme to
convert approximately 30% of substrate to product during the assay.

A 4% DMSO solution comprised of 4ml DMSO plus 96mi 50mM HEPES pH7 .4 is
prepared.

A product solution is prepared by adding 500ul of substrate solution to 250 ul
enzyme solution plus 250u! of 4% DMSO solution, and incubating at 37°C for 16
hours,

Assays are set up as follows:

In a black 384 well microtitre plate, 15ul of enzyme solution is added to 15ul of
4% DMSO solution. A similar non-specific background blank is also set up in
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may be denonstrated by using the CaCO 2 test. The
CACO- 2 assay is a wdely accepted nodel for predicting
the ability of a given nolecule to cross the @ tract.

The conpounds of the present invention hax,sgﬁﬁggggﬁe 2

WO 2004980085 defined as 20 foll ows. Conpounds wit

pf

10;

pernmeability (Papp) vald-in CACO 2 cells of
>5x10' 6cm's (at pH 7.4) and >15x10%cnis (at pH 6.5) are
permeabi lity and pred| cted to

consi dered to hayve
whichy e the| 118hs Pfheft%ac rﬁ%& h&olytion 5 additiopally e gontajins  40uM

phosqHGH. A S 3blsaE:, LAY o< o sl iy 1% B, and

blanka*thén Qhe r@g e FClidcubatdd fofr hehe@+ la$ 37°Ce FHIRWN 'i'ncubatlon a

ture I'a consisting of mninumessential 30 nmedi um
quoresmmccm niEdavem2n) lsstakphe(&mBSd 20538k (BMCBgalany fluorascence
essential a acids, 2mM L-gl utam ne and
readei&ﬁ@%ﬂabﬂeﬁmqjoalﬁ& Sr#ﬁé‘getgil(i‘%m@%dl um was repl aced
three times every week and the cells were nmaintained
at 37 C, wth 5% CO2 and at 90% relative humdity.
The ietatitiy ki iMB/lﬁ f Y eifymeeoses 6ﬁ§9385the fluorescence of the
l*I';:E?:T/ 2004/ 0822 -26 Studies ng‘e conducted when th
sampleominus, thesfluarescenaseidhe r®respedific bagkground blamk. | S vver e
used between passage 23 and 40. Perneability Studies 5
Each test corrpound was prepared as a 10mM DVBO

A ﬂuozgérﬁ_btdc%'\pregﬁg rp%gb ak?h ?ronila%gg{ bfﬁr% g ”wélpgﬁ %nt i?entical

"+ microtiveplatee hiayabeatakenk r reglirsdnthisanaluenisegséd, ytogétr@awth the
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solutions along with transport buffer were then warne
measyeds flucresreans plmits borm dne voEP Hessay Henralculaty tha %ﬁq@édhe

substie, prbtodtys el it e € sRurPbieibayet Retlot, 2L e conyert, the

meashfét?ﬂu&ééd:eHB@ﬁncF&a%@Sﬁﬂétotﬁéf fusefut ddits @ucﬁcasoagnghbstrate
added was placed in each acceptor well, 250 pl on the

prote@lwse;ﬂmlnﬁmlsarmymel m_ into the basol ateral well. The
study was comenced by addi ng drug solution to each
donor well, 250 | to the apical wells and 1 nL to the

Using?Ré ds3h§ 1@ 'detéitrine the IC50's of NEP and SEP inhibitors:

To determine the ICs of SEP or NEP inhibitors (for example phosphoramidon),
multiple assays are performed as described above with a range of test
concentrations of inhibitor included in the 15ul of DMSO solution. (Made by
appropriate dilution of a 10mM 100% DMSOQ stock of inhibitor with 4 %
DMSO/50mM HEPES pH7.4.) Using a suitable standard graph fitting computer
program, a sigmoidal dose response curve is fitted to a plot of log inhibitor
concentration vs % inhibition or % activity. The ICsp is calculated as the inhibitor
concentration causing 50 % maximal inhibition. Typically for a given 1Csg
determination, a dose range of at least 10 inhibitor concentrations used differing
in half log unit increments is used.

For inhibitors that give an ICso result less than approximately 2nM, the assay is
repeated under modified assay conditions in which: The quantity of enzyme used
is reduced to approx 1/10™ to 1/20™; The substrate concentration is increased to
5uM; and the incubation time increased to 3 hours. This lowers the potency limit
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15 Foll ow ng a two-hour incubation at 37 C for two
hours sanples were renoved fromall wells for LC Ms- MS

WOZGW is. The conmpounds of the present invelﬁk‘f'i"lfﬁioﬁ‘-ﬁ\)gﬁsﬁ

2 A-B flux > 5. 20 Human |iver mnicrosones are
wi del y accepted nodel for2predicting the netabolic
stability of drug nol ecul es towards netabolismin the

. Livers The. (o] f iAvent.
tiobt Eing B PRSP a bl SR Mhay o ERltre (i pmeounds
whosg fKl 1i5€ in nthe! lebhgé 6P 00D 2S2rNIC af@t ABOlinifst LI9Y the enzyme
quickly and are predicted to show a prohibitively
congeptratiorsi dence tine in the body, and 25 reduced
bi oavail ability conpared to netabolically stable
conmpounds. The conpounds of the present invention have

The'Bbinplouhfs of fha bhdseit iveEbA havd BeehiiBhtetin e Esca ¥ aBbve.
All v eormpouh@s apipotent NEM inhitsitsre Witkcars IGE0 0b<2@nanohwildr and
at 37 C. Each i1 ncubate contained 0.5M CYP. Cofactors

a selectivihuios NER ovpDREP19f aldgastol@®0/fold004/ 080985
PCT/ 1B20041000822 -27 regenerating system It consisted
of 1.2 mM NADP, 5 nM MyCl 2 x 6H20, 5mM DL-isocitric

Ty bl e LG
cyclogeintyl)propandit actd (Exgmpl@Hly hashan aetivity againest NER eixpressed
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i ncubation m xture |lower than 0.1% (v/v). NADP was
omtted fromcontrol incubations. In all experinents,

The atility @f the compoands of thmprssent invention ¢ treat FSBudrsd MER: may
nd regenerating systemin the absence of NADP for 5

be fyrthesdetermined nsi teehniques deseritad I WQRR/OTIIAS

NADP. Incubation tinme was 1h. 100pl aliquots were
renoved after O, 3, 5, 10, 15, 20, 30, 107: 45 & 60

Thé'atvarithgesls pHaifayslitetis! éfahé @dmpdundd U thd pkéssraimeention
acid and 2.0Or of ethylacetate and anal ysed by .

may bevismenstrated hyrsing the GaGO tasl The CAGR-Aassay imayridely

acHpidtP friade i Brearfihg ¥e abitty 8% G6RThSieREe! Glst WG tract

The compounds of the present invention have good CACO-2 flux defined as

follows, Compounds with an apparent permeability (Papp) value in CACQO-2 cells

of >5x10°%cnv/s (at pH 7.4) and >15x10%cmv/s (at pH 6.5) are considered to have

good permeability and predicted to be well absorbed across the Gl tract.
The test is conducted as described below:
Cell culture

Caco-2 cells were seeded in 24-well Falcon Multiwell® piates at 4.0 x 10*
cells/well. The cells were grown in culture media consisting of minimum essential
medium (Gibco 21090-022) supplemented 20% Fetal Bovine serum, 1% non-
essential ammino acids, 2mM L-glutamine and 2mM sodium pyruvate. The
culture medium was replaced three times every week and the cells were
maintained at 37 °C, with 5% CO. and at 90% relative humidity. Permeability
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1) One or nore naturally occurring or synthetic
prostagl andins or esters thereof. Suitable

| andi ns for use herein include conpo
woz@gﬂé p?ost adi |, prostaglandin E1, prostagl am@@%’%ﬁ”

;i;’!!'
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14 - di hydroprosta gl andi26-E1, prostaglandin E2
eprostinol, natural synthetic and sem 20 synthetic

-0St agl andi ns, and, der.i vati ves t hereof includin se
SRS ol GOnHHcRR Wi KIS Blonolavsrs B1878 hebyeen d 51l 18 dys old.

C I j d herein by reference,
c@é&@;%ﬁ,&é@ g%f?' é@f@gﬁ%ﬁgfﬁw- hydr oxy PGAL,
19- hydroxy - PGBl, PGE2, PGB2, 19-hydroxy-PGA2, 19-
hydr oxy- PGB2i PGE3a, carboprost tronetham ne di noprost,

Parmeabilitv Btudies 25 di noprostone, |ipo prost, gemeprost,

nmet enoprost, sul prostune, tiaprost and noxisylate. 2)
One or nore a - adrenergi c receptor antagoni st

EdSATRSH {uffodlid weHiBpdRes A TOFLORERR SRy B-5 ot tis

.y .

S0 e?@rﬁ%gfdldjn %{g}zappﬁ@@%ﬁﬁ V%99/ g(';%g?mpl)gg: il S @gg osarﬁj ded

to evely welhas Eomarkeriof membednes integrityf Thése bolutibas atung with
a-adrenergic receptors are incorporated herein b

transpert Hufer wereithen wasmeddpdit T eanspartddies was HESSuHank's

basBR RSt Sl oH & € keB305 " Geftib uis sBrisaareiRg satn stuay

" eabr MBIy WA Yirsheddfiren %egﬁﬁiﬂﬂﬂm.qfr?ﬁéﬁ&'f Buffor with no

I ncl ude: ™ phent ol am ne, phent ol am ne nesyl at'e,
compoundaddedwas pleced inisadbbr acteptomaéel, @804l on the apical side and
tamsul osi n, dapi prazole, . phenoxybenzam ne, idazoxan, .
1mi; inte ihebagelateral well. Tha eivdywvas ramenenrced iy addipgidrug solution

to égéﬁ;ggpﬁ %'éﬁg?%@g&%é%ﬁ%g‘%ﬂs?ﬁiq?}ﬁaposé]e ?as%?gterlal well.
Fﬁ%\gﬁﬂg‘% Iﬁg&-lﬂu‘? .‘i‘ﬂﬂ:ﬁfb%tigrloc{m?% fordwe s .[s]af]ﬁﬂ%We‘f@ removed

enar ni ne, azoline, trimazosin

froth Bitnaeiis for LE-MSFISanalysisecept ors as described in US
patents: 4,188, 390; 4, 026, 894; 3,511, 836; 4, 315, 007,
3,527,761; 3,997,666; 2,503,059; 4,703, 063; 3,381, 009;

Thé omMpdirdBfine: preseRORvERfSh Rhvée ERCo-2 A-B flux > 5.

Human liver microsomes are a widely accepied model for predicting the
metabolic stability of drug molecules towards metabolism in the liver. The
compounds of the present invention are stable towards metabolism by HLM.
Compounds with a half-life in HLM of <90mins are metabolised too quickly and
are predicted to show a prohibitively short residence time in the body, and
reduced bioavailability compared to metabolically stable compounds. The
compounds of the present invention have half lifes in HLM of >110mins.

The test is conducted as follows:

Microsomal incubations

All incubations were carried out in a thermostatted shaking water-bath at 37 °C.
Each incubate contained 0.5uM CYP. Cofactors were added as NADPH

19 MAY 2006




:}‘!f

1(F. is incorporated herein by reference; 19 MAY 2006
a2- Adrenocept or bl ockers include: clonidine,
papaverine, papaverine hydrochl ori de, optlonall |n t he
WO 2004/p8088%nce of a cariotonic agent such as piP /00§22
One or nore NO-donor (N@yagoni st) conpounds Swtabl e
NO- donor conpounds for use herei n include organic
nitrates, such as nono- or tri- 15 nitrates or

regengrating aystem feonsiated of i r&mm NAPR @WNQ%N&H@: YnM

DLisbSHrirrai . fyE) sbRRie B3y oSS HidhW Fargen, Al o

reagerft$ Waré El s%bﬁ'ed%?@%bhé{e Eﬁ?iﬂ?btrhﬂ‘ EH 729, 'H'iB substrate

ni troprussi nor phol 1 nosydnoni

concentfationasas ¢ swstrase?s werendigbyived meacetddntnwmtﬁésﬁﬁﬁl)
S-nitroso-N-gl utathi one (SNO-GU), N hydroxy -

acetoartglernmanmomn thet iscubatinn odrtireslowsr \banl arfi%évlv) NADP

was Qi armcanGPLEubatdgs in Al exPeRments, SEe ere prge.

s B s i oA oo
NADPKS B ritin &L 32r°C. Ve re@dflonwadasaned by ddditiarbof SABE, PCT

b@g plication WO 0012075. 25 4) One or nore got assi um
incubatian tigre wasridy: 30041 aliguatswere rersaved after Opd: &sH), kB, 20, 30,

10: 45 & BB T0Ra RS EUeRoNBresTiActod Wb DS TR Aol AR 4 2.omi of
- ethyl%"{;%&lréﬂ@ean%ég&ﬁ i gepmaexi dil,  charybdot oxin,

15

25

am n pyrldl ne, BaClZ 5) One or nore
dopam nergi c agents, preferably aponorphine or a
sel ective 30 D2i D3 or D2/ D3agonist such as,
pram pexol e and ropirinol (as clainmed in W) 0023056),

The coRAHLIR e 21k BB Golbinis S s eamors iher e

ingrediaRfidiosted fRIR MG listSui t abl e vasodil ator agents for use
herein include ni nodepi ne, pinacidii, cyclandelate,

1 Qsmrmpme natusallyoeequring o senthetic erostaglasdinsresters
13&{?@? Shidigpoiaoihoipiiof ke teleih YR libdinos such
323 %@géﬁ@ﬁbrﬂé@hﬁdﬁ%h §%§t§§l‘aﬂdﬁf Bot13l14al Bhysroprdsta

glandin E,, prostaglandin Ez, eprostinol, natural synthetic and semi-
synthatic prostaglandins and derivativas thersof including those described
in WO-00033825 and/or US 6,037,346 issued on 14th March 2000 all
incorporated herein by reference, PGE,, PGE,, PGA,, PGB;, PGF; o, 19-
hydroxy PGA¢, 19-hydroxy - PGB, PGE;, PGB, 19-hydroxy-PGA;, 19-
hydroxy-PGB,, PGE;, carboprost tromethamine dinoprost, tromethamine,
dinoprostone, lipo prost, gemeprost, metenoprost, sulprostune, tiaprost
and moxisylate.

2) One or more « - adrenergic receptor antagonist compounds also known as
o. - adrenoceptors or a-receptors or a-blockers. Suitable compounds for
use herein include: the a-adrenergic receptor blockerss as described in
PCT application WQ99/30697 published on 14th June 1998, the
disclosures of which relating to a-adrenergic receptors are incorporated
herein by reference and include, selective oy-adrenoceptor or o-

adrenoceptor blockers and non-selective adrenoceptor blockers, suitable




patent 6,037,346 issued on 14th March 2000 and i ncl ude 19 MAY 2006

acetergam ne, brazergoline, bronerguride,

woO Rofoseegrol | ne, delorgotrile, disulergine, ergenasdesoos2?2
mal eate, ergotamne tartrate, etisulergine, lergotrile,
| ysergi de, 10. nesul ergi ne28net ergol i ne, netergotam ne,
ni cergol i ne, pergolide, prop|serg|de protergurlde,

215[ ?g hﬁfend'%}ﬁ@l??@f aCtOI‘QQI n cu1 ar ? f‘s rﬁ3§ylate,

nat utrgiddond citfizosinl indokain rﬁﬁto@idm oémsalbsrneuapnprazole

peptide), B type and C type naturetic factors such as

i nhi phenmxybenzamine,ddazaxas, efarapandyehimbire, ranwota afisleids,

suchh und@aﬁ“ﬁiﬁcfﬁﬁﬁn%ﬁég’nﬁ&?@ﬁﬁﬁ' G HSTHosY) <6 BBor,
Zﬂggﬁégﬁﬁgﬂ'g H %ansg aif Eﬁpg:{?gzﬁl;ﬁ B%lglocrker blockers from

angl 056,037 MF ﬂlﬁ’ Maeh 2000] dibenatiife Q&Idz@ﬁﬁétﬁmazo%ﬁ'l and
13) One or nore substrates for NO synthase, such as

L-ar qlbanamlne,ld-)admmrgrc meptaralasl deacnbedmeUSJpatehm's
such as ani odi or nore anta

endot 188390, 4026 8P4; %15& 1u5\?rﬁ 14,815,008 3,527, 7613, 997 666;

e S5 0 984100 58205 e 588 gnp o i

at orj %Qﬁe&po%ted%rém ByPfaterldnde odiendtishtor Blbéké% inéiGte:

One or nofe antiplatel’et and antithronbotic agents,
e. g. cloRidine; papavediné sppapaverinetydroehidride rmphctnallpmbthe

i nhibitors, 0?eparl n, throrrbo&l astin activating factor
i nhi Pf&senge of & canelonjc agsnk SUGR @sinikaBNRe i si ng agent s

SEh0t ) A AR iy Sy oo

acet gompolinds $éraustshernaimingludy organwwnuaatek; sazh s mondLdli or tri-
One or nore steroidal or non-steroidal

ant i DitrafesehAXgANC adale esters ingluding géyoaryl binitratgdalse known as
-30 Eﬁyglﬁ%%f:/ |Qggo%%e 5-mononitrate, isosorbide dinitrate,

pentaerythritol tetranitrate, erythrityl tetranitrate, sodium nitroprusside
(SNP), 3-morpholinosydnonimine molsidomine, S-nitroso- N-acetyl
penicilliamine (SNAP) S-nitroso-N-glutathione (SNO-GLU), N-hydroxy - L-
arginine, amylnitrate, linsidomine, linsidomine chlorchydrats, (SIN-1) S-
nitroso - N-cysteine, diazenium diolates, (NONOates), 1,5-
pentanedinitrate, L-arginene, ginseng, zizphi fructus, molsidomine, Re —
2047, nitrosylated maxisytyte derivatives such as NMI-678-11 and NMI-
937 as described in published PCT application WO 0012075. -

4) One or more potassium channel openers or modulators. Suitable
potassium channel openers/modulators for use herein include nicorandil,
cromokalim, leveromakalim, lemakalim, pinacidil, cliazoxide, minoxidil,
charybdotoxin, glyburide, 4-amini pyridine, BaCls.

5) One or more dopaminergic agents, preferably apomorphine or a selective
D2, D3 or Do/Daagonist such as, pramipexole and ropirinol (as claimed in
WO-0023056), PNU95666 (as claimed in WO-0040226).
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22) One or nore estrogen receptor nodul ators and/ or 19 MAY 2006
estrogen agoni sts and/or estrogen antagonists,
preferably ral oxi fene, tibolone or |asofoxifene,

WO 2004080985 s- 6- phenyl - 5-[ 4- (2- pyrrolidin-1-yl - cPEHIBZP04H006822|

]1-5,6,7,8- tetrahydr onagg%_hal ene-2-ol and
phar maceutically acceptable salts thereof 5 the
preparation of which is detailed in WD 96/21656. 1Q 23)

8) OnOnerommore vasodilatarragemts.c Saitablenaisddilatoe pgents. fokdse
One or nore of an, NPY (neuropeptide Y) inhibitor, nore

pahefeininglude Rimadepingypinagidi, cmcmd,elqiee\s@xatmqr:qngvl

palfel _ o o NPV ok b . .

NPRNIOSRH e, Fll ha, e 154255 tez8Bnel an 1 00nh
7) m%e%%sr@mrmb@iané APaginidls, An assay for

identifying NPY inhibitorsTis presented in
8) DA mafdCNS activecagert§, |ines 2 to 28). 25) One or

o btk RS s S Al B e
I
pABafSh B 840 1Pt 1AE WMo 2000 i Sattigimie,
pebfazérgoline) br@rher‘%rriﬂepéiaﬁe&cﬁ’iné?dém\ﬁmrﬂw Qisudrgitie, @

VI P anal ogue i g 0- 125-1553) or a VIP fragment, one |
or efgenevise malpaie, ergetarpinertarteate aglisulenging, dergotrite, lysergide,

o PP, el OibecBia SLRHRE, i BB
geTb?ﬂg‘ég@‘d% pPOBAJLIRIS, té‘Pﬁﬁdé‘.S mel anotan I, PT-14,

conpounds clai ned in WO 09964002,
10) WEO0eGt4866 coibpoandse/Mch madulzte titeadtion\of nald@tic factors in

ropatGHIsk ARl Na e facah ls0 KOBHRSS aldal nukei beside), B
ORI YBETBIRIE 16t dicrP OBk rs BEhRaRE oL
SHeadbpdptitiasand/ or 5HT6 receptors, including those

descri bed in WO- 09902159, W0O- Q0002550 and/or
11) C¥dH0re COmMPOUREs whichinbibw angiotgpginoernvesing,eazyme
. = , t .
o nSHAT e BRaR, ARAMSIAETIIbRS SR angldshaRicT8fing
nmoeszyrhe andassitral @adopeptidasaessuntsas odiaplatrilgest r one,

oestriol and a 30 synthetic estrogen, such as

12) oeONeRjdnorangiatansin receptor antagonists such as losartan.

13) One or more substrates for NO-synthase, such as L-arginine.

14)  One or more calcium channel blockers such as amledipins.

15)  One or more antagonists of endothelin receptors and inhibitors or
endothelin-converting enzyme.

16)  One or more cholesterol lowering agents such as statins (e.Q. atorvastatin/
Lipitor- trade mark) and fibrates.

17)  One or more antiplatelet and antithrombotic agents, e.g. tPA, uPA,
warfarin, hirudin and other thrombin inhibitors, heparin, thromboplastin
activating factor inhibitors.

18) One or more insulin sensitising agents such as rezulin and hypoglycaemic
agents such as glipizide.

19) L-DOPA or carbidopa.

20) One or more acetylcholinesterase inhibitors such as donezipil.

21)  One or more steroidal or non-steroidal anti-inflammatory agents.




30) One or nore of a nodul ator of transporters for
nor adrenal i ne, dopam ne and/or serotonin, such as
bupropi on, GW 320659. 31) One or nore of a purinergic
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2004/ 1180985 PC7R82004/0Q@822 -31 32) One or nore of a
neur oki ni n (NK) receptor “antagoni st, including those
descri bed in WO 09964008. 33) One or nore of an opioid

22) r eQrig OF Mo estrbgen néeEstor ﬁiod@latﬁmbrhcﬂbpéstrogé@hgl)ﬂfsts/
agoni sts for the ORL-1 receptor. 34) One or nore of

an aaglnnestrogemmﬁwmsats pmfem@ly oaiomertes dibotans or
RS T A S SH s .7
Gy e g B i S o oot

PDite preparaiiéroof whith isaletaifeaf ineW)O 96/421é56nhi bi tors
preferably havi n ﬂ an |1 C50 against 10 the respective

23) enQﬂﬁeOimer%Q’!O rqobﬁamn ingidypeeptor®: PDES

24) | 1Ol dndrs,Bf an 39 Y e fppanfid I ihubilsr, Phoia Whrticuiagy by 1
d' éﬁw rih‘ibtf?? PreféabhPRPYY hﬁhlﬁi’&&f ﬁ?r@fé?ablg said NPY inhibitors

[4,3-d] pyri mdin-7-ones disclosed I’ 26004
py (laclutimglﬂ PiY4Y8 an]:lmlPerffi)l having andCH0 f llessethannl OOnM

Ito Eg{éfg?ﬂigﬁrgt eb&% a%@fﬁt EP@ﬁSa l Ilagatllfg(mvﬁP%ngbitors is
v@%ﬁ%wﬁe 'bga‘?&‘f]b;?% 'b?doneg ligB Y 28! |O| i cation

25) puwneséraﬁormbﬁvammmlmmmmtpr@m l(vng ViP nVi@letlc VIP
93/ 12095; the pyrido [3,2-d]pyrimdin ones di scl osed

i naaalﬂgughewre@amﬁtéar maﬂl@tadﬁm@m oumere o the NIRweceptor

b 00iBes VEFCEABAC SrRRC AR, BHRSF Ao Ald 2y bRiSE botvating

Dﬁg@ﬁﬁdié) ohé. o%wﬂbmowwraa&emaﬁa @mgf:bp&ewpl afhalogue (eg

i shed i nternational patent application
98 Re912851 568 opadPdragrhent3 cdppyrmoreddfina a-axdmoceptor

v oA G B
)] 39}&%%&@5#53?6@%85@@ BELARE dobRiskBr ARG br
pumelahesbriin enhanten sach stmelanatm HCRT %) PT-141 or
compounds claimed in WQ-09264002, WO-00074679, WQ-09255679,
WO-00105401, WO-00058361, WO-00114879, WO-00113112, WO-
09954358.
27) One or more of a serotonin receptor agonist, antagonist or modulator,

L

more particularly agonists, antagonists or modulators for SHT1A (including
VML 670), 5HT2A, 5HT2C, SHT3 and/or 5HT6 receptors, including those
described in WO-09802159, WO-00002550 and/or WO-00028993.

28) one or more of an androgen such as androsterone, dehydro-androsterone,
testosterone, androstanedione and a synthetic androgen.

29) one or more of an oestrogen, such as oestradiol, oestrone, oestriol and a
synthetic estrogen, such as oestrogen benzoate.

30) One or more of a modulator of transporters for noradrenaline, dopamine
and/or serotonin, such as bupropion, GW-320659.

31) One or more of a purinergic receptor agonist and/or modulator.
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WO 00/ 24745; the pyrazolo (4, 3-d]pyrimdin-4-ones 19 MAY 2006

di scl osed in EP-A- 0995750; the conpounds disclosed in
published international application W95/19978; the
WO 20046898%inds di scl osed in published internati BEA(TB2094/000822
application WO 99/24433 agd the conpounds disclosed in
publ i shed i nternational appl ication WO 93/07124. The

pyrazol o [4,3-d] pyrimdin-7- ones disclosed in
32) pumnesnemoreoé armeLrokinin (wﬁ)l recepiop antaganigt2inchaling those

A
o I P AR T

Eﬁé oﬁ@ts“foiﬂﬁ@@‘ﬂ@1 regeplopr sui tabl e PDE5
bi tors

or the use according to the present
34) i | nne oomore of an@gosist or maodulgtos igroxytadigivasopressin

;P raipts; bretarahly A sl SABIR Ao AORgISLOLMAEMIAON pyr i m
)'dH@?PH@rebﬁh(ﬁb;E?ﬁmbut}%@ﬁcge DRIy ropy|D§3f 3,4,570r8

yi‘rih‘ibltar[ ﬁre’ierﬂhlw PDE200mPOES inhibitot hnd)'mdisi?; fesably a PDES

phon - et hy Iﬁ) perazi ne (see EP-A-046
5 (I‘)j’ll%l[(ﬂ'(ﬂé?e hergjnafter), said inhibitors preferably havmg an IC50 against

OB LAARAGE ARG o oG, SBaBR Ao e BRI

3- ﬁiHiUﬁor@fbﬁﬂfe%ﬁébddﬁdlhgftéithé‘ esent invention include:

yl sul phonyl ) - 2- n- propoxyphenyl |- 2- (pyri di n- 2-yl ) net hyl -
2, 6-di hydro-7H pyrazol of 4, 3- d]pyr|n1d|n 7-one (see
vm 8149166

By eple, (43 AR i Gaes dsqosernERAPABRTI o Me
i ?x@z}?‘%f‘ﬁ%ﬂlwﬁﬁ*ﬁﬁsﬂgﬁgfﬂ I BPf- 05000 o piazele
( s[;e 3-dipgamnishi®-F)nes disclosed in published internatlonal patent
it Ao A R tadot K LA b
i R ) AR B o S

R qﬂm&bhn&yedes dlst:lb}sédudn Ubﬂéhédoiy\terdaﬂori?él atent application
2-nmeth; 2,6-di hydro- 7H-pyrazo|o[4 ]
pyM;, Qﬁ/ﬁ2$9$ﬁge@!ggo¥$@g@]pm n-4-ones disclosed in published

> IefeidBig path a{)méa%n%zg@fo%eéh SHPRHEI M dibBoded

in published international patent application WO 94/00453; the pyrazolo
[4,3-d]pyrimidin-7-ones disclosed in published intemational patent
application WO 98/491686; the pyrazolo {4,3-d]pyrimidin-7-ones disclosed
in published intermational patent application WO 99/54333; the pyrazolo
[4,3-d]pyrimidin-4-ones disclosed in EP-A-0995751; the pyrazolo [4,3-
dlpyrimidin-7-ones disclosed in published international patent application
WO 00/24745; the pyrazolo [4,3-d]pyrimidin-4-ones disclosed in EP-A-
0995750, the compounds disclosed in published international application
WO095/19978; the compounds disclosed in published international
application WO 99/24433 and the compounds disclosed in published
international application WO 93/07124. The pyrazolo [4,3-d]pyrimidin-7-
ones disclosed in published international application WO 01/27112; the
pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published intemational




3-ethyl -2-[2-met hoxyet hyl ] - 2, 6-di hydr o- 7H pyr azol o] 4, 3-
d] pyrimdi n-7-one, also known as
1- (6- et hoxy- 5-[3-et hyl - 6, 7-di hydr o- 2- (2- met hoxyet hyl ) -7
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5-yl]-3-pyridyl sul phonyéz} 4- et hyl pi perazi ne 25 (see

. V\o 01/ 27113, Exanple 8):

5 [ 2-1 so- But oxy-5-(4-ethyl pi perazin-1 -

%ppn Wmﬂmﬁ thé é% ds?diéélosed in EP-A-1092718 and

peridin-4 ydro-7/

Dyrthecbn{pbu’ndd]dlsﬂlom dlmElP-Meges'z’ee V\D 01/ 27113,
Exanmpl e 15); 5-[ 2-
Et hoxy- 5- (4- et hyl pi perazi n- 1-yl sul phonyl ) pyridin-3-yl]-

o Fybfer §Hﬁ5§'?ya’*z’%ﬁé['ﬁﬁ'9maﬁspfw the 455 a55qwing Lo the gresent

! -(4-methyl-1- ,
5 (5 Aoty S o- pr%é%%myﬁ?r(?d"ﬁ%y f‘peraf‘“V'S"'thsvl)gheny]

y| ‘1amethet {3dh+propyl- Beawdmeﬁl-b-pvrazolom 3-d]pyrimidin-7-one
4, 3- /- WO 01/ 27112,
Exiﬂ@f a%béglso ﬂkg%{alarg ‘F h%—(e 7o ihy 70-1 1-methyl-7-ox0-3-propyl-1H-

. BV §1F8M‘sﬁﬁ?’ﬁa§-xﬁyﬁeﬂ*d%b%ﬁ%‘féﬂ“@%fv&%. w7
On@néthg% Neele EFOA-MBE21ER) 15-"(@-"6@8)55/—5-
P e O s Exanpl e 13

(6mqrpa nqacatﬁphennl)z-umathwﬁmmwl A, Gl ro-?H -pyrazolo[4,3-
S oS 15 o - DX B iA” B AlyBa 13-4 eefvipiperazin1-
i n?éﬁra mr%?aﬁ%i cat i O%ﬁ%g%%r‘géhﬁﬁﬁ-dlhﬁﬁg?ﬂ

co ppmmib[éfS-ﬁ]wxmﬂimE—ona (3¢ WEIEB/49166); 3-ethyl-5-{5-(4-

5h%ﬁlﬁﬁ>ﬂh’§f%w?ﬂ§ﬁs PpbBp G Mol et P S pyegin-2-
VPR BLaRe oy fol 0 byiiinidin.Toone (see ¢

] WO99/54333 ); (+) 3-ethyl- 5-[5-(4-ethylplﬁerazm 1-yisulphonyl)-2-(2-

triazjn-2- - et hoxypheny| ] su onyl ] - 4- et hyl pi per azi
nemethewi@? ety pv@dm@néﬁzmthybz Gadinyeli b6

on ERIGAL IR SRE) 2198 knBRf s Piaf o-fpe-2445%
i nbmyipcbbnmh @ﬂadxlphahylpa Fg[/mﬁlzﬂ?rﬂeiﬁofﬁh -‘iﬁbﬂwyleﬁﬁﬂ]oxy)pvrsdln-
npounds from ella DP, J

20@@{&-&3%@@2 6-dihydro-gHhpyrazalo{4,6-d mmdlmhmet (@:-e@

W%?(%‘%’{i"%ﬁﬁﬁw 44 @1“!@3198{%?\eny'rsybmg%&md'% oot
y ro 2 (2 methoxyethyl) 7
oxo—2H-pyrazolo[4,3-d]pynmnd:n-5-yI]-3-pyr|dylsulphonyl}-4-ethylpxperaznne
(see WO 01/27113, Example 8); 5-[2-iso-Butoxy-5-(4-ethylpiperazin-1-
yisulphonyl)pyridin-3-yi]-3-ethyl-2-(1-methylpiperidin-4-yl)-2,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one (see WO 01/27113, Example 15); 5-[2-
Ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-phenyl-2,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see WO 01/27113, Example
66); 5-(5-Acetyl-2-propoxy-3-pyridinyl)-3-ethyl-2-(1-isopropyl-3-azetidinyl)-
2,6-dihydro-7 H-pyrazolo[4,3-d]pyrimidin-7-one (see WO 01/27112,
Example 124); 5-(5-Acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-ethyl-3-
azetidinyl)-2,6-dihydro-7 FH-pyrazolo[4,3-d]pyrimidin-7-one (see WO
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(+)-cis-5,6a,7,9,9, 9a-
hexahydro-2-[4-(trifluoromethyl)-phenyl net hyl - 5- net hyl -

WO 20040918%pent - 4, 5] i mi dazo[ 2, 1- b] puri n- 4( 3H) o RETAB2004/000822
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furazlocillin; cis-2- he% 5-met hyl 20

3,4,5,6a,7,8, 9 9a-

oct ahydr ocycl opent [ 4, 5] -i mi dazo[ 2, 1- b] puri n- 4-one; 3-
acﬂaV&THE Exaniple r@23n(BR, 12aR)-213/6, 7/t | 2ahexahydraox@-nzathyl-

(C»ﬁ%l@?ﬁbyleﬂeélowebgmwmymne[%ar%mm 4-bjindole-1,4-

BAEDE2a8 1T, L) e baeEddNd BLkihoRs (7l Ala 08 pltiiSred )

rr%tavﬁat%'?m appli&aﬁbhrwwm?ﬂe rhdquaélﬂﬁ’é‘ eBipbuAd'bEPr Op
-1,6-di hydro 25 7H pyrazo ) pyrimdin-7-one;

1qxarr[mas 3; 3,e'hand|8;ﬂaﬂz-ethoyymmybppamlﬁdeyl+bsulpnonyl)
e B S RRGRIE e 2 A A0S Vet
P%?Wﬁ* SR, 45%%6(5%%2%%bi%?mﬁf@ée@ﬁ'%@ﬁ?s fhas-

NeriaZiR 2y 1f-3cdtho ym honyP4dth &zi0&l ice Ghe
Wl | cone E- 801 an E EOlgg?El sa?l?@%gayl 38- 3045 &

3@%@5&@4@%@ 29.c 495382 and B36\efpullisheinternational

2 09 0822 -34 For treat

¢ ROPlICHRL RO 2 s iR Semprilge b exambiy § T biblisned
c | Hdh

f ?‘2‘?%*’%’6‘%‘5’“6?““?*"'”%"@&?%%%@%&'” Tore pr%‘?“er A 7ghaca
5f|[02n &dhdIQ/DEP,(;ﬂM hghem., 2000, 43, 1257.

pi per azi nyl sul phonyl ) phenyl ] - 1- met hyI 3-n-propyl -1, 6-di
hydro 7H pyrazol o[ 4, 3-d] pyrim di n-7-one (sildenafil);

@%Iljtﬁ@ﬁ) Lﬁtaﬁlésﬁf)ébzmbgﬁf rs | t(:g1u e: 4-br

hexahydr enedloxyphenyl) -
IOB(Pﬁ'ﬂmbmylamm@)-ﬁ}[ﬁy(mddbmphehyl)mww 3{2Islbmmelazmone 1-

5 h I
(@ﬁ(éh%l@p;o@ ;,.Jp.' ﬁ%@m;{ mlgtmo]\é -@S}iqrggaiéblrﬁozoynyl]-ti-
s Biegiieodriodie &cid] HidrRbBiuf: SBE; (+2I<'887.5)8 0a-
ehbxahydmram (tnﬂuarlom}éthympwehpwetﬁym%emhyr Sycidputit- 2- [ 2
met hoxyet
A Slimezei2yl blpsiop@HIonp pazipeilie; piscrbexvikarmethyl-
5’¥(45,5§.%e‘})é|9 alBkVarbeyclopent4,5]-imidazel2, 1-blpurin-4-one; 3
acetyl-1-(2-chlorobenzyl)-2-propylindole-6- carboxylate; 3-acetyl-1-(2-
chlorobenzyl)-2-propylindole-6-carboxylate; 4-bromo-5-(3-
pyridylmethylamino)-6-(3-(4-chiorophenyl) propoxy)-3- (2H)pyridazinone; |-
methyl-5(5-morpholinoacetyl-2-n-propoxyphenyl}-3-n-propyl-1,6-dihydro-
7H-pyrazolo(4,3-d)pyrimidin-7-one; 1-[4-[(1,3-benzodioxol-5-
yimethyl)arnino]-8-chioro-2- quinazolinyl]-4-piperidinecarboxylic acid,

monosodium salt; Pharmaprojects No. 4516 {Glaxo Wellcome);
Phamaprojects No. 5051 (Bayer); Pharmaprojects No. 5064 (Kyowa
Hakko; see WO 96/26940); Pharmaprojects No. 5069 (Schering Plough);
GF-196960 (Glaxo Welicome); E-8010 and E-4010 (Eisai); Bay-38-3045 &
38-9456 (Bayer) and Sch-51866.
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pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-dihydro
-7H pyrazol o[ 4, 3- d] pyrimdin-7-one and

eutically acceptable salts thereof; b
WOWN 15 ¢) a dopam ne agoni st such as kﬁ@ﬁﬁw Elézz

or a sel ectlve D2, D3 or -2/ D3agoni st such as,
pram pexol e and roplrlnol d) a nel anocortin receptor

Fc?y%&%friﬁébﬁ'éﬁ’eﬁh&%%ﬁuﬁ&s %E%r?eTﬁw%%rp 1 478) By starablydi cambined
willRE R rigreartiRCnoRdnts Soictld fronf he Boi0 ©5ct Pooen
a)ant &g POES ihhllﬂtd?f ﬁfo@b |pYef9¢ét§l§$ i5E@ngthokyBo{4enmtioy-1-
| asof oxi f ene; g an androgen” such as androsterone,
degymlpemwlswp onyélmhawﬂtbn‘:jaﬂ;yﬂf&n-prapwrb,etdlhyéd'oO?ld-
a an an

o osnaaraIol o Tt gxnd [Siehall (8 heaBFRa 85 2 12a-
?ﬁér'ﬁ%%ﬁ%?“fg?ﬁz@?ﬁ‘ﬁ’ AHenRneashapnod L1 oo N9 MED
Conmyraﬂmofz'nmmpyﬁm -plirkidlevied idigiee(CeB5 1), 2¢Raathery-5-(4-
fromthe list: a) 5 inhibitor, nore referabl

5- [ 28thyhpipprazin-d- yi-e‘t-aylphmnglarphenyll-s methyl-? propyl-3H-

h 6- di

b hriidagotyt HEe AR Bpb: twﬁém#boﬁéﬂéﬁ?ﬁéh:—;%. s

6R, . D 8.
o pipeazin®] {lsbioroftoyridin 3-y1l 3 ety 2.[2-methoxyethyl-2,6

pyr ahhymh[cﬁ?l,—l razdloﬂqo&mpmmudm-ﬁion&j mind 5.- a—aﬁemlre butoxy-3-

(36 Bl aaﬁmzwﬁ%éf?fﬁm Aty e KOpiASeiol -
o B AR REE  lsdSALPEEEAT oofs Proot

onrer pr am pexo roprr

b)PCT / drBRIFOANY Qﬁﬁibﬂor
et hyl - pi perazi n-1-yl - 1- sul phonyl ) - phenyl ] - 5- met hyl - 7- pr

C)opyia depamineiagenist sueh ps apomarphing or-aiselestive Dy, D3 or
(vargopal Lodist sudifas figiipexdid and ropirinol;

d) a melanocortin receptor agonist or modulator or melanocortin enhancer,
preferably melanotan ll, PT-14, PT-141;

e) an agonist, antagonist or modulator for SHT2C;

f) an estrogen receptor medulator, estrogen agonists and/or esirogen
antagonists, preferably raloxifene, tibolone or lasofoxifene;

g) an androgen such as androsterone, dehydro-androsterone, testosterone,
androstanedione and a synthetic androgen; and

h) an oestrogen, such as oestradiol, oestrone, oestriol and a synthetic
estrogen, such as oestrogen benzoate.

For treating MED, the compounds of the invention may preferably be combined

with one or more active ingredients selected from the list:

a) a PDES inhibitor, more preferably 5-[2-ethoxy-5-(4-methyl-1-
piperazinylsulphonyl)phenyl}-1-methyl-3-n-propyl-1,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one (sildenafil); (6R,12aR)-2,3,6,7,12,12a-
hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) -
pyrazino[2',1':6,1]pyrido[3,4-blindole-1,4-dione (1C-351); 2-[2-ethoxy-5-(4-

19 MAY 2006




et hyl pi perazi n-1-yl sul phonyl ) pyri di
n-3-yl]-3-ethyl-2-[2-nethoxyethyl]-2,6
di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one; and

WO 200480085 acet yl - 2- but oxy- 3- PCT/IB2004/000822
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pyri di nyl) - 3- ethyl 2-(1-gt hyl - 3-azetidinyl)-2, 6-di hydro
-7H pyrazol o[ 4, 3- d] pyrit di n-7-one and
pharmaceutically acceptable salts thereof; 10 d) a

w@mqﬂpémmmmutphm%npﬁénmésmh}rgﬂotrg%vlﬁw PT- 14,

%ﬁ‘&%‘}f}é&éﬁ@%”&%l?é%mé (eavdomail; ;Srf2opthomyseor {or
F aIpiper s onBupHal B dES- ﬁﬁgf AR e’
o RIS YRRl IRy RRIAN R 0RE A SlP AT BN

pyritinyl)-Bethyple(dyéthil-B-azetidinyl)-2,6-dihydro-7 H-pyrazolo[4,3-

d| hydr o- 7H-pyr azol o[ 4, 3-d] pyri m di n-7-one (sildenafil);
( sipyriraidjn-Z-anesand p armaceutically acceptable salts theraof;

12, 2- net hyl - 6- ( 3, 4- net hyl di h I
b) aﬁﬂ]ﬁgﬁt rg%{ﬁ‘[[é’ 6, TS] py);rl doES 4- g}sl néolegelI nglooﬁgy )
c) ( 'aciﬁcgi:&ﬁme%o?ﬂétz( féfgﬁrlr;éy aﬁo&iﬁr[ﬁ‘ifhéj oPa %%!eﬁn\r& 0., DYlor!

eny
i razéla:ag[omstsupnnszp:qmwmamm mmnmolar denafl 1);

d) F@%ﬁ%ﬁpé{#ﬁgf@?ﬁ@ﬁ%%&&l%ﬁ or melanocortin enhancer,

THROIRKASY Wdihndah PP AUOPTE 1! oL 4, 3-d pyr i mi di n-7

e) S-antaguristy hnfagonist oy ndodulatod fonBHiT2Cet hyl - 2- (1- et hyl - 3-
azetidinyl)-2,6-di hydro-7H 25
pyrazol o[ 4, 3-d] pyri m di n- 7- one; aponor phi ne; nel anot an

P i PO ey ST B
oSBT g S8 g gugaon oo

5-[2-¢thoxy z(eelmﬂwsmpermmlpmwb@mylléumtmd-& -propyl -1,6-
dihyc@éﬁ-{;égﬁzolo[&%-é]b%%idm 720hé ?S|!aaerr]1gf|ﬁ‘, synthetic
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) -
pyrazino[2',1'.6,1]pyrido]3,4-blindole-1,4-dione (IC-351);
2-[2-ethory-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phenyl]-5-methyl-7-propyl-3H-
imidazo[5,1-f]{1,2,4]triazin-4-one (vardenafil);
5-[2-ethoxy-5-(4-ethylpiperazin-1-yisulphonyl)pyridin-3-yl}-3-ethyl-2-[2-
methoxyethyl]-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one;
5-(5-acetyl-2-butoxy-3-pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7 H-
pyrazolo[4,3-d]pyrimidin-7-one;

apomorphine;

melanotan I;

PT-141;

lasofoxifene;

raloxifene;

tibolone;

an androgen such as androsterone, dehydro-androsterone, testosterone,
androstanedione and a synthetic androgen; and

19 MAY 2006
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such as oestrogen benzoate. Particularly preferred 19 MAY 2006

conbi nations for treating MED are the conpounds of the
5 present invention and one or nore active ingredients

5-[ 2- et hoxy- 5- (4- nethyl :beglpera2|nylsulphonyl)phenyl]

1- et hyl - 3- n- propyl -

di hydr o- 7FprrazoIo[4 3 d] pyri m di n-7-one (sildenafil);
an d&%oggﬂbxgcgln éﬁ?eétréarol?@édﬂ@f@ ek fiof afBd ¥ynthelic eétraFém,
suchasasistrigen, lenzéatd.pyri do[ 3, 4- b] i ndol e- 1, 4- di one

(1CG351); 1Q

2-[ 2- et hoxy-5- (4-et hyl - pi perazi n-1-yl - 1- sul phonyl ) - phen

Parfapl, Bféioion FpRitiRdiand Tortreating MEP,are do gormpounds of the
pres%r{t ?n@ri%ﬁyﬁn%‘ 6?9 BF Mor8ideeiva Ihdredionts SbrReesY froRviHedist: 3

-tzmbwﬁe(mmlhymmpemmmmphowmmrwum -thethyly3-nrpropyl-1,6-
dlhygrﬁ}heﬂa;ploﬂ Budleymidingg-oae (sildenafibt hy| - 2- (1- et hyl -
(6RAZER)S 36,712, LCboudtnd Bty 6-(3.4. m%ﬂ*x'e"edrl%wgnsw&

pyrézinofant!:6, Flpyfiddis, %pﬁaoleu aadibng (n:aesn pvascul ar

di sorders, tgartlcular ert3n3|on t he conmpounds of

2-[2tathoxyrbe{dretbyl-pinorazin- ddﬂﬂl'ﬂ@lﬂhﬁnylh-pbﬁay% methyl-dcpriopyl-3H-

S hBor 8Ly BiasAL R Bl @@~3-@@??§W'a%&§ﬂ2‘dch

methex)ea’thyi]}E;ﬁ-dmydu)-7ls!t-purazelp[¢seedjpgmnailm7vase at | n;

5-(5capahdrApUIoRy o Pyt S 4T Sthyl--az86idingl) 2 -2,6-d1hydro-7H—
yr&biat{%g@-g@mﬂ?y gbé'ul phonyl ) pyri di n-3-yl]-3-ethyl -2-[2

apomdnphine TH pyrazol o[ 4, 3-d] pyri m di n-7- one;
(5-acetyl -2-but oxy-3 30

melwtaallhﬁr'fis et hyl - 2- (1- et hyl - 3-azeti di nyl ) - 2, 6- di hydro
PT—‘IZ“ pyrazol o[ 4, 3- d] pyrimdin-7-one and; the

pyriazol o[ 4, 3-d] pyri m di n-4-ones dlsclosed in

W00/ 27848 particularly N[[3-(4,7-di hydro- 1

- met hyl - 7- oxo- 3-propyl -1 H 19 MAY 2006 WO 2004/ 080985
For treating cardiovascular disorders, pariicular hypartznsion, the compounds of

the invention may be combined with one or more active ingredient selected from

the list:

a) angiotensin receptor blockers {ARB), such as losartan, valsartan,
telmisartan, candesartan, irbesartan, eprosartan and olmesartan;

b} calcium channel blockers (CCB) such as amlodipine;

c) statins, such as atorvastatin,;

d) PDES inhibitors, such as sildenafil, tadalafil, vardenafil, 5-[2-ethoxy-5-(4-
ethylpiperazin-1-ylsulphonyl)pyridin-3-yl]-3-ethyl-2-[2-methoxyethyl]-2,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 5-{5-acetyl-2-butoxy-3-
pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7 H-pyrazolo[4,3-
dlpyrimidin-7-one and; the pyrazolo[4,3-d]pyrimidin-4-ones disclosed in
WO00/27848 particularly N-[[3-(4,7-dihydro-1-methyl-7-oxo-3-propyl-1H-
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pyrazol o[ 4, 3-d] - pyri m di n-5-yl) -4-propxyphenyl ] sul f onyl
]-1-net hyl 2- pyrrolidi nepropanam de [ DA-8159 (Exanple

wO 2004608184 W00/ 27848)]; beta brockers, such 2CTABZNSIONIS2Dr

10;

carvedil ol ; ACE inhibithg, such as qui napril,

enal april and lisinopril5 al pha-bl ockers such as
doxazosi n; sel ective al dosterone receptor antagonists
( Wlo{&yﬂ}b}-ryﬁmiﬂi%wqu:nrcﬁxymmﬂMGOlf_ HP ™ nethpi2-

i mdazoline Il agonists, such as rilnmenidine and

moyBRlidinepropananide (0881 3t(Example 68 of WOGQ@7B48)r e
\ist d, b m ni st d
o) PR bickalEisybR R APl Y cavedio ' ol Ty - The
D GNOR MBS, Silh b8 daaght, iitabth Mghondt *1. S ored
g) i aiphiblockers sudhhasidexazosin,e 15 phar maceuti cal
exci i.ent diluent or carrier selected with regard to

h) | REleRve AR toTOge BCRR R ANTAG TS B S ARAInaUSh a8 @Iarenone or
DQEEHHGﬁﬂﬁdd%ehnpractlce. The present invention provides
a Ica

arnaceu conposi tion conprising a conpound of
) T émiddzoligs ), agzomi‘.ter swgheas ritAbhMIrRe 860 nediohidin! S,
sol vates or 0 pol ynorphs thereof, and a
phar maceutically acceptable diluent or carrier. Ora
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gastroi ntesti tra
adm ni stration may be enpl oyed by which the conmpound

t h | Qod_ st di tly f t h Jth.
The GARRINAS G Bedierlisnciarte aRETIniated Alona PR Nimane

theraég Wi!ﬂgéﬁéﬂﬂg%@ éﬁ?ﬁin%!éﬂédﬁﬁ.ad?ﬂigﬁﬁ@'vﬁ{ﬁa \ﬁglﬂﬂﬁl‘él es
nt al' ni ng articul ates, I quids, or po ers, | ozenges
pharnfaceuticdil excipiemt diluént drexdyriecsaastedwith regarddo the intended

ngno-particul ates, l's, films (i.ncluding nmuco-
fouteﬁﬁsgﬁow,ahemngéta rehpharmpceloalpresherl ati ons. 19

MAY 2006 WD 2004/0811985 PCP/ 1B2004/ 000822
The present invention provides a pharmaceutical composition comprising a
compound of formula () or pharmaceutically acceptable salts, solvates or
peolymoerphs thereof, and a pharmacautically acceptabls diluent or carrier.

Oral Administration

The compounds of the invention may be administered orally. Oral administration
may involve swallowing, so that the compound enters the gastrointestinal tract,' or
buccal or sublingual administration may be employed by which the compound
enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid formulations such as
tabiets, capsules containing particulates, iiquids, or powders, lozenges (including
liquid-filled), chews, multi- and nano-particulates, gels, films (including muco-
adhesive), ovules, sprays and liquid formulations.
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-38 liquid fornul ations include suspensions, sol utions, '?MAY?"M

syrups and elixirs. Such fornulations may be enpl oyed
as fillers in soft or hard capsul es and typi cal
WO 20888985se a carrier, for exanple, water, et hB&&1B2004/000822
propyl ene glycol, nmethylggllulose, or a suitable oil
and one or nore enul sifying agents and/or 5 suspendi ng
,agents. Liquid fornulations may al so be prepared by the
Liquist Jemaulations rinelude suspensions, selutions, syrups ancheiixirs. Such
on, may, al so be use

foriulatiogeo ey, e SmpRYed 4 LlleRri S0t By Gt cabsieh dnd, ypically

cofprddc e Gy, "gangs, et shahl TBIEHRHY © vcol
methyicalilosenbdret switable gil, epii edeust ngoret Qnﬂﬂéiﬂﬁrglgy &£ and/or

known to a fornulation chem st, for exanple, i rect

suspemging sagentsgr biguid: fermylatigns watay oalsondie ) prepsred by the
ling,. oh extrusion. JThe tablet, formulation may
rec@ﬁﬁ%ﬁﬁg@ Ogﬁesoé'p' ﬁ%e%@el H?g}@sgﬁﬁe%y be coated or
uncoat ed. Exanpl es of excipients suitable for ora
adm nistration include carriers, for exanple,
The etdmpounds i theuimventioonaay, alsdbds wsed in dast-dissolving, fast-
mannitol and_ sodiumcitrate, granul ation

dist%a?é)gsfgagé e@%ﬂ@éﬁﬁﬂﬁ, Sweh \as 1pess rdesaribede in Jbxpert Opinion in

ThetdRoaty PRRSEEL (o) 830, o BY LRt S e VE0R) i <7 e o

gl ycol ate and silicates, lubricating agents, for
exanpl e, magnesi um stearate and stearic acid, wetting

A bpioal stabiel reaynbe eprepasad ubsingusiandardppsoeesses known to a
' ti : tl-oxi S, . fl d I .
LR RSB 1o Bk 5 et LRV SRS wet, o
méty! Meltaiorielafing Cor EXPHIAH EThe RabIer fdiﬁﬂﬂdéticﬁpn{ﬁ &GHfifrise one or

Modi fied rel eaSe fornul ati ons i nclude del ayed-,
momlayarsand mayube esvatedonunedated. dual -, targeted and

programed rel ease. Details of suitable nodified
rel ease technol ogi es such as high energy dispersions,

ExhpREi 6f i ' iBH" theifye
IFPRY' LSBRET SUREE) 1oyl ek rlB iy drs, o
exampe, ¢alludage, caldiem cartohated dibesiaealciumn ghbseham nédritol and
escriped in US Patent No. 6,106, 864. 19 MAY 2006 WO

sodyihs, 6ees SERMUANG04 DOdes: Wy example. ' polyvinylpyrrolidine,
hydroxypropyicellulose, hydroxypropylmethylcellulose and gelatin, disintegrants,
for example, sodium starch glycolate and silicates, lubricating agents, for
example, magnesium stearate and stearic acid, wetting agents, for example,

sodium lauryl sulphate, preservatives, anti-oxidants, flavours and colourants.

Solid formulations for oral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, puised-, controlled dual-, targeted and programmed release. Details
of suitable modified release technologies such as high energy dispersions,
osmotic and coated particles are to be found in Verma et al, Pharmaceutical
Technology On-line, 25(2), 1-14 (2001). Other modified release formulations are
described in US Patent No. 6,106,864.
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Parenteral Adm nistration The conmpounds of the
invention may al so be adm nistered directly into the

woO 2004/0sks stream into nuscle, or into an intepipipaéHdnas2:

Sui t abl e neans for parenteral 5 adm ni stratl on 1 ncl ude
i ntravenous, intraarteriaB9- intraperitoneal,
intrathecal, intraventricul ar, intraurethral

' r racrani al, intranuscul ar and
Pa _tra lt'tabl e deV| ces for parenteral
adm ni stration include needle (including mcroneedle)

injectors, needle-free injectors and infusion

The eompounds. of It arentioa may atsobeé aidministered dingetly itothe blood
aqueQus sol ufions, which mamaiont ain_ excipients such as
stragfp; intocmussiey Arainke am intelal Groag. Syitable maanseiofppgrenteral

achidedfidn oclbc dpionttes. e Rl HeBBBpHSH) iratnecal,

intraventAiBURPY'S irt@lursthedl, Olinthastarril) emtfavrémhp hAtrafedcuar and
conjunction wth a sui tabl e vehicle such'as steril e,

subsutangous r Suitakleedevicas Thoe parepterat @mnnfstqa&ommh:ﬁe needle
(GO el g ST b AL geR enniles

standard pharmaceutical techni ques well knovvn to those
skilled in the art. 20 The solubility of conpounds of

Parfemteral fothulations are tippicall dyepaqw@oum smlutl@neemmralmay contam
solutions may be increased by suitabl e processing,

excipigits such as salls, earbahydratas,and putiering-agents (preferably to a pH

o Sy3RE1 O R S AGHEAERRN, Ao B B B ot

as a0stafld nbi-aRjURDS| stlutickoentas. a hietofoi & b@fifsefdoh conjunction
parenteral adm ni stration may be fornul ated to be

ith arfstifablecvehisle/ suchrasasteriied pyergenstsee Mader.i ed rel ease
for mul ati ons include del ayed-, sustained-, pulsed-,
controlled dual -, targeted and programed reI ease. 30

The 9Pé§érht|&ﬁ‘ B HavbhiteFdl I8rmtRtisASRAIRH %téﬂ‘le 'i:BﬁdIt‘GHS MdrYkample,

be adm nistered topically t he skin
by mmlmony may réadilyche taﬂqoa)pltshedwmega standardr pharmaceutical

tech SRS el inave SRR Tk i ¥RL Gl 10 MY 2006 VO

The solubility of compounds of formula (1) used in the preparation of parenteral
solutions may be increased by suitable processing, for example, the use of high
energy spray-dried dispersions (see WO 01/47495) and/or by the use of
appropriate formulation techniques, such as the use of solubility-enhancing
agents.

Formulations for parenteral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled dual-, targeted and programmed release.

Topical Administration

The compounds of the invention may also be administered topically to the skin
(preferably to the genitalia) or mucosa, either dermally or transdermally. Typical




PCT/ 1 B2004/ 000822 formul ations for this purpose include
gel s, hydrogels, lotions, solutions, creans,
oi ntments, dusting powders, dressings, foans, filns,

WO 2003480989at ches, wafers, inplants, sponges, fREK/ERI04/000822

15

20

25

bandages and m croenul si gfgs. Li posones may al so be
used. Typical carriers include al cohol, water, m nera
oil, liquid petrolatum 5 white petrolatum glycerin

formauldtipns ol shiseputpose! indhathe gels, ihydregeis niotions nsglutiens, creams,
' - f I Fi nnj d. Mo , J
oint[fsp(gﬁnI Bnts p%&%ﬁiﬁggp@ié%s,géés%é%‘?(&m I 2 |ing@,8&}<in (gra%..gr,?es, wafers,

i B SR 15 AR 300 R LBBBambY may aeo

be gseRPTpHieal safitts TACKIE- AIESRoN 'wates Rikesal ®ill Bquid petrolatum,
injection. Formul ations for topical adm nistration nay

whiteepéteolatur; glycedntand propyilene glyodd.dPenetration edhanterssmay be
incaiidiated o g0e, T3k ELaBPE, damincnc Martian.  Rrigge sei 86:(10), 955-

el ease. Thus conpounds of 15 the invention
958 tgﬂggﬂ?ggﬁalated in a nore solid form for
Othednineadt’ ¥fi epieal aadminigitaidnednditilet dulioshdi B iontophoresis,
| ong-termrel ease of the active conpound. )
electioparasion, nphenephoresignisenepharasis arg Neediesfree uor sigfoneedle
.. L.he invention can al so be adm nistered intranasally or
i) N-i nhal ati on, typically in the formof a dry powder
(either alone, as a mxture, for exanple, in a dry
blend with | actose, or as a m xed conponent particle,
Formulations daptopicatiadministratiop imay be lfopndialed toobe dmdiediate and/or

er inhaler or as an aeroso] .. spray from )

mod¥fel Shieasan Mositiarnisioas, tprmaaiiags. Rbies played-, sustained-
[ I
puispB" CEREY. Bllak 3aT@Bl S SRR gy, TS Eihunds of
the ihention mayabe dotrabiated iro pemoratsoliduiobmafor administration as an
. dichl orof | uoromet hane. The pressurised container, punp,
implaptad depelproyiding iang-lewm relaasecelithgiastiva cosepeundn or
suspensi on of the active conpound conprising, for

exanpl e, ethanol 30 (optionally, aqueous ethanol) or a

Inhaded/Irafdrasal Adiiaistraioagent for di spersing, _
solubiTrsing, or extending rel ease of the active, the

propel l ant (s) as solvent and an optional surfactant,

They o BRRaT T 5 riebdas i Aie s polipaserad ifrafasall or by

inhalation, typically in the form of a dry powder (either alone, as a mixture, for

example, in a dry blend with iactose, or as a mixed component particte, for
example, mixed with phospholipids) from a dry powder inhaler or as an aerosol
spray from a pressurised container, pump, spray, atomiser (preferably an
atomiser using electrohydrodynamics to produce a fine mist), or nebuliser, with or
without the use of a suitable propellant, such as dichlorofluoromethane.

The pressurised container, pump, spray, atomizer, or nebuliser contains a
solution or suspension of the active compound comprising, for example, ethanol
(optionally, aqueous ethanol) or a suitable alternative agent for dispersing,
solubilising, or extending release of the active, the propellant(s) as solvent and
an optional surfactant, such as sorbitan trioleate or an oligolactic acid.

19 MAY 2006
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-41 Prior to use in a dry powder or suspension

formul ation, the drug product is mcronised to a size
suitable for delivery by inhalation (typically |ess

WO 20MM818% i crons). This may be achi eved by HfyI/1B2004/600822
appropriate conmm nuting ogt.hod, such as spiral jet
mlling, fluid bed jet mlling, supercritical fluid
processing to form 5 nanoparticles, high pressure

Prigfoleo 88 iDaai &y, pewdep aiysuspansion domuilation e they diug gproduct is

. . ion.for ] tom ser. Usi .
micltihd 3, &rees rulleBls Tof UsMha. BV inkiialoh, aypicaly tess than s
. AR
T iy g e Benichod B 2l ritof B RtinfiytriEmethod, such
as spiral jet anillingpifiuid bisab jet. milingp sypercetica diuid | processingyto form
conﬁrise a conpound of forpula (1), propyl ene glycol,
nangparticles, kigh-pressura hemogeaisalignuat PRy driiBg- Al ter nat i ve
sol vents which may be wused instead of propylene glycol
i ncl ude gl ycerol and pol yethyl ene glycol. Capsules,
A siitatsié eolutivhdomilatioAdesuseiflan dtemisex a8geeletir8Aydrodynamics
gelatin or HPMC) for 15 use in an inhalér or insuff
to preduse waffnemisbmay eoriain froco g to A0mgnatthercempoundeof the

RS a5 50 0 RS AR,
oI forhpicemafE S e £ oTpRRRS IS ERA )2 prb ovcol

- sterimiwates, ethaaohianddsodionbghloriales Alfernative selvents: which may be

15

20

25

30

elivers.a netered anpunt., Units [ n accordance with the
usefl;RRINEH o Puorege Svap! Yickidelyesrol 8nd arnettadane Slycol.

net ered dose or "puff" containing from1l pg to 50ng of

the conpound of formula (1). The overall daily dose

Capsulds, biigiecsiahyl daptridgeshenade)der éxaple) fidngelstire br #PMC) for
to which nay be administered in a single dose

50y, v
use i ,awgég‘ﬂ'ﬁﬁ asuffiates mary badarmulated tcontgino atpowden mix of the

confRing' SR iorRED, B bA T, s A8 AR anc
a perfdraasee rivodifibr sach ak sdaing dhardlosEmagRkyilen stearate.

del ayed-, sustained-, pulsed-, controlled dual-,
targeted and programmed 30 release. 19 MAY 2006 WO

In "iéd) %ﬁ%fg zqqrgiﬁlpgﬁdér%ﬁ%l&é %88a2e2rosbl§,zth%e 8to§<l=1g/;<|e rﬁtnrita'l\éa@étg%ined
by m=ans of a valve which delivers a metared amount. Units in accordance with

the invention are typically arranged to administer a metered dose or "puff”
containing from 1pg to 50mg of the compound of formula (). The overall daily
dose will typically be in the range 1ug to 50mg, such as 1mg to 50mg, which may
be administered in a single dose or, more usually, as divided doses throughout

the day.

Formulations for inhaled/intranasal administration may be formulated to be
immediate and/or modified release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled dual-, targeted and programmed
release.




The conpounds of the invention may be adm ni stered 19 MAY 2006

rectally or vaginally, for exanple, in the formof a

wo SRgsekd ory, pessary, or enema. Cocoa butter pes/daqismos2:
traditional suppository base, but various alter natzl ves
may be used as appropriat ed42- Fornul ati ons for
rectal /vaginal adm nistration nmay be fornulated to be

. . ;fi.ed rel ease. Modified rel ease
t ) n% ayed-, sustained-, pulsed-,
controlled dual -, targeted and programmed rel ease. 10

Ccul ar/ Andi al Adm ni stration The conpounds of the
Thecompoundsapf dhe dnventiadninaysbe radininistersd sectallyt be vagimally, for

or . ear,, yp'#call¥ in the formof drops of a m_cronised |,
exarapien Jndtheo1orgh oh18 §HPPRSIONY o PERBRTY, O @NRMa: &Pcoa butter is a

5 o fibbaloidsion fhal o JoPHE BREs i i Bou ¥ eifbropriate.
Foimaatons #6r rRctdlivagind adnmiBtratien imay Be Mesulatet] 10888 ihmediate
and non- bi odegradagl e (e.g. sili cone%3 i npl ants, wafers,

and/os e edifiegharelease.atModifiede seteaiser fosmulatiens sindiudes delayed-,
ni.osones qr Lipos S pol r, such as
SUSSE80n ninecks CROTLRY et Tardaled,80g prddramrasd aplease.
hyal uronic acid, a cellulosic polymer, for exanple,
hydr oxypr opyl net hyl cel | ul ose, 20 hydr oxyet hyl cel | ul ose,
105 Qculariéirivid] Adrminigtegtion or a het er opol ysacchari de pol yner,
.. for exanple, gelan gum may be incorporated together
' with a preservative, such as benzal koni um chl ori de.

oA B9 e Mgy to o e o

ed@gypically ahi e forn lof drepsLbfahemidronked sUSH@iéh or solution in
and/ or nodified rel ease. Mdified rel ease fornul ati ons

ispianic; cpHadjusted, sterile sadinge @thep forsrulation suitableetor ocular and
- ar ed, .or proagr d rel ease. abl in
15 ol ArbBidERY wiiudd hRTHES, (SiofidoRiebl eid vabsebable gel
Fgmqy' ne ' S b IBISd eRihAhAS S
s cyc gaeg(t)“rﬂigr?hgr QIB% bg?hyl e%ggaglagrgoﬁ-ébqéntgﬁé?é{? g “glg yrtg’r Swafers,
lensed andiyyatioctRtavor A@sicul a8HSESMBCSUOR G34N0B08R23 or Waosomes. A

PONReE S, i, CroRRL ANl PRl SR, Beinyiaigphol, hyaluronic

acid, a cellulosic polymer, for example, hydroxypropylmethyicellulose,

o

20 hydroxyethylcellufose, or methyl cellulose, or a heteropolysaccharide polymer, for
exampile, gelan gum, may be incorporated together with a preservative, such as
benzalkonium chloride. Such formulations may also be delivered by
iontophoresis.

25 Formulations for ocular/andial administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled dual-, targeted, or programmed release.

Enabling Technologies

The compounds of the invention may be combined with soluble macromolecular
entities such as cyclodextrin or polyethylene glycol-containing polymers to




Drug-cycl odextrin conpl exes, for exanple, are found to 19 MAY 2006

be generally useful for 5 nost dosage fornms and
ﬂﬁhsﬁ kstration routes. Both inclusion and b ol
'ﬂgr 4
WO 20 exes may be used. As an alternative to |‘rir'}{eictl"m’h
con‘pl exation with the dre#- the cycl odextrin may be
used as an auxiliary addltlve i.e. as a carrier,

mmnl sed _for.
impfie Bt ShbBh.Hisebion. 112, SRR H? HohHiehils snor
staqmn’pl es of which may be found in Internatl onal Pat ent
Applications Nos. WD 91/11172, WO 94/02518 and WO
98/ 55148. Dosage For adm nistration to human patl ents,
the total daily dose of the conpounds of 15 th

Dmlrﬁyslqdeertn gomqbe)e%a Ifor example,r afegtoupdit etgermdwseful for

5 S fora® o cfinisRRubA ol R GPICE &t Rfrinclusion

con?l% ﬁme?é’fusﬁﬂoms% alterrEiNe . difdtt *&oﬁfplékéﬂBrﬁwhﬁ the drug,

e an Intravenous dose may onl'y require from
. the@yﬁlbdemtnmnaylb@umwﬁsm ghxlhauyuxddlm ifer as @ cdrrieo, diluent, or
- npre preferably fromO0.1 to 1 ng/ kg body wei ght.
soluh\ltsqrot Most oeommanjy ?ﬁi’yﬂlﬁﬁeaﬂh'ﬂ?ﬁsﬁse%@ alphai, fta- and

r
syt B rﬁgséeomf&?@%ﬁﬁ 155, RS ? To@iaf ftent
10- Applicatiors Nos\WO 91¢81H 72, WO 9402518 atelt WOpBsEsiages for
: subj ects whose weight falls outside this range, such as
' infants and the elderly. 25 The skilled person w ||
al so appreciate that, in the treatnent of certain
——i?ﬂﬁdltlons (|nclud|ng FSD and MED), conpounds of the
i nvention may be taken as a single dose on an "as
required” basis (i.e. as needed or desired). 30 In a
Forpadmiaistmmoanﬂoohumm patiands ctheptatalodailyf dose of the mmpounds of
are deli.vered em _cal | such ora bucc
5 the Jipragnii¥ RiRGaIN i theepds, 4 LD | a0 ippengiisy of salie. on
r {
the THGdH BF SRThEualloR. e LB et Abmamiiratg e8fire ol

daily Sd@se ]{ﬂ‘ foavh mg Wwo THMMG8cash &#CTHdM2G040 OPOGAG, while an
Thus in partic I ar | ﬁlégref erred enbodi msnbhdt here is

intrayenAUadipseh aysanly reatied feasmgbahde Mg PRJEAYGIGt. SHCh as
frorh 81 U TRGAY! Mdth Fref¥abif Tdr'd ¥ 16'S! hyRgHBbdy weight. The total

20 daily dose may be administered in single or divided doses.

These dosages are based on an average human subject having a weight of
about 65 to 70kg. The physician will readily be able to determine doses for

subjects whose weight falls outside this range, such as infants and the elderly. -
25

The skilled person will also appreciate that, in the treatment of certain conditions

(including FSD and MED), compounds of the invention may be taken as a single

dose on an “as required” basis {i.e. as needed or desired).

30 In a preferred embodiment, the compounds of the invention are delivered
systemically (such as orally, buccally and sublinguaily), more preferably orally.
Preferably such systemic (most preferably oral) administration is used to treat

female sexual dysfunction, preferably FSAD.




(preferably orally delivered) nedicament for the 19 MAY 2006

treatnment or prophylaxis of FSD, 5 nore preferably
FSAD. A preferred oral fornulation uses i medi ate

WO 2000@Bmase tablets; or fast dispersing or di ssROVIB2004/000822
dosage fornulatlons (FDDEg) . 10 Ina further preferred
enmbodi ment, the conpounds of the invention are
adni ni st er ed topically, preferably directly to the
femal e genitalia, especially the vagina. Since NEP is
present throughout the body, it is very unexpected that

Thustia aipartisuigdy Raefesred ermbodivaent, tiereds prvidediihe use obthe

corfeFn e fnfMoR iKY FndhgbelkEBPH s bicigBE aBinvetel "
(prek @ 6y Sfliforet) HdcicanBnERoring Ybafi8nidy BRIHSGS of FSD,

ani nafter have

5 morerpreferablyFSADi ni stered to a rabbit nodel (in vivo)
systemi cally increased genital blood flow, upon sexual
arousal (m m cked by 20 pelvic nerve stinulation)

iy APEERSEbrARR RN 3%%‘iﬁ'@%qqﬁ%ﬁ%qv%séﬁlﬁié-ﬁ%msﬁ Fsing or

dissewney Hesahe fornfulsieisPDDESE conpounds of the invention
are adm nistered for the treatnent of FSD in the

sexual I'y stinul ated patient (by sexual stinmulation we
. to i.ncl de 25.Vi s audi t or r,tacti
10 In aJifier Graraied Statiotisent it oA Stsng Fentonare o
- adnfliiste? s
admiFelchBdISpiCafl R Stesg diidkily 101 Iotfalb eI Fesbocilly the
vagimader | i e sexual arousal in the female genitalia
restoring or inproving the sexual 30 arousal response
to sexual stimulation. 19 MAY 2006 WD 20041080985

Sin@ecﬁﬁﬁgﬁggﬂéégﬁoﬁ?& ol tHe) U3a i fsfewﬁffrk @ﬂgﬁ%@?ﬁ't Pfhe t he

provi e use a conpou

15  compoends aff tive irventioneandsnadininisloréd eysteAicaIBNAN® échleve a
prophylaxis of FSD in the stinmulated patient. 5 For

therapeulis rasppnsed) the femplewgrniiliamithqubpeonaking intolerable

(e B0 n BIEKI T oy melo VAT R e B finater, we

hava shewnthay NEW iafibitoss binfisisRIred 16 allaBb asedl (irPaivBED
and route of adm nistration

systemically increased genital blood flow, upon sexual arousal (mimicked by

:f#l'

20 pelvic nerve stimulation) without adversely affscting cardiovascular paramsters,
such as causing a significant hypotensive or hypertensive.

Preferably the compounds of the invention are administered for the treatment of
FSD in the sexually stimulated patient (by sexual stimulation we mean to include

25 visual, auditory or tactile stimulation). The stimulation can be before, after or
during said administration.

Thus the compounds of the invention enhance the pathways/mechanisms that
underlie sexual arousal in the female genitalia restoring or improving the sexual
30 arousal response to sexual stimulation.
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which will be nost appropriate for a particular aninal.
10: The followi ng formul ati on exanples are illustrative

wOoQyosasyd are not intended to limt the scopeP@{-" M&H‘mn
t he

i nvention. "Active ingredient” nmeans a conmpound 0O
invention. Fornulation 1: M&ablet is prepared using
the following ingredients: weight/ ng Active

r : [ o
TRl BhetSired oottt broucs, B es B SofiiGlel of fi8'invention in
te praparation of & rhedicdabr fr ibertrsRaRed of 9r6;§|rylﬁ£i§®f FED in the

Formul ation 2: An intravenous formnul ation y be
siiruied patient.ol | ows:  Active ingredient 100ng | sotonic
saline 1,000m 20 Typical formulations useful for

adm ni stering the conpounds of the invention topically

THEYPUTTARE e, & Roebupiorthe AEnIER T laglhrdy 4 Sy
aceeptablelfOrilatiinin A600Pd4HIORRN AorMallvetBAARY/ MHathszand the

-46, Formul ation 4: A foam Active ingredient,” acetic
valaripagy suigeon will dedermigeithe desing regirenand rostengl administration

AR B8R 8 Bl ™

car boxynet hyl cel | ul ose, stearic acid, diethyl
stearam de, van Dyke perfune No. 6301, purified water
Thedollewipgtfarmulationraxamples ate illastyativeroniy\and ar matiinteinded to

lilgmﬁé %Egpg% 'tHemlnE\sr%htilofci.o “Hc?i%lingrle%?eqﬁi m%ghsggg%bgﬂﬁd of the

invention.

Formulation 1: A tablet is prepared using the following ingredients:

weight/
mg
Active ingredient 250
Cellulose, microcrystalline 400
Silicon dioxide, fumed 10
Stearic acid 5
Total 665

The components are blended and compressed to form tablets.

Formulation 2: An intravenous formulation may be prepared as follows:
Active ingredient 100mg
Isotonic saline 1,000mi

Typical formulations useful for administering the compounds of the invention
topically to the genitalia are as follows:

Formulation 3: A spray
Active ingredient (1.0%) in isopropanol (30%) and water.



10 sodi um hydroxi de, carbomer 934P, benzoic acid and 19 MAY 2006

purified water. Fornulation 6: A Cream Active

wo%%ﬁ%gntléogi’nzm c acid, cetyl alcohol, | avﬁ%q'ﬁ[nommmszz

105

15
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nmet hyl par aben, propyl paraben,
propyl ene gl ycol, sodi um c4g-boxynet hyl cel | ul ose, 15
sodiumlauryl sulfate, stearic acid, triethanol m ne,
acetic acid glacial, castor oil, potassium hydroxi de,
sorbic acid and purified water. Forrmulation 7: A

Chi i ngredi ent, cetonacrogol 1000 BP, citric
FWM égégmland 1000 and 20 purified water. The
AdtivéangicRiordabéticcadit gladiar benesic ddid, démfaé@ﬁaemdtml

conposi tion including a conpound of the invention,
parahydroxybenzdcate, Mmp%mstaowt,apdlywayicﬂmrmjj pm»ytena @chol
djil uent, or carr A coppo of the | ventlo
054' cao Iy ‘c@ﬁvmga\% 8pE A ﬁ@ﬂvi stggrarpide, yan Dyke
icament. (i |) The
use é‘?{foo%gb @ﬁﬁ{d“"%w lgérl?dn\%én |%}r31éjas a medi canent for
treating or preventing a condition for which a

benefi ci al therapeutl c response can be 30 obtained by
Farmulation 5i Aigeh of neutral endopeptidase. (iv) The use

I f th i f
Actvedngiegiant, 33@?@%39?4%?&3@9&38@? S BE prapyiene giycol,
sdé'luﬁﬁ’rgﬁfcrmé@% on@r?@%ﬁ ? id an8 RAFEHGAiles O der

or se pai n di sorder, 'preferably seXual arousal 19
MAY 2006 WD 2004/ 080985 PCT/ 162004/ 0041822 -47

dIS rder eggg'asmc di sorder or sexual pain disorder,
6 P8M sexual arousal disorder. (v) A method

it hralieHd, Bk e MeDcbl) AIBBavadUobABoLaFA0e

sal t1ve dnoun onpoun

méihylpanaipen, Imo[;:ylﬁatabén sropyiene iglydol Mdﬁﬁhldm‘boxymethylcellulose,
phar maceut i ca osition conprising a conpound of the

sodivre faunghsultades steanaaci, Arigthanatmisgt Aealia geidglagiaksastor oil,

B

Formulation 7: A pessary
Active ingredient, cetomacrogol 1000 BP, citric acid, PEG 1500 and 1000 and
purified water.

The invention additionally includes:

(i A pharmaceutical composition including a compound of the invention,
together with a pharmaceutically acceptable excipient, diluent or carrier.

(i) A compound of the invention or a pharmaceutically acceptable salt,
solvate or polymorph thereof, for use as a medicament.

(i)  The use of a compound of the invention as a medicament for treating or
preventing a condition for which a beneficial therapeutic response can be
obtained by the inhibition of neutral endopeptidase.

(iv)  The use of a compound of the invention as a medicament for treating or
preventing hypoactive sexual desire disorder, sexual arousal disorder,
orgasmic disorder or sexual pain disorder, preferably sexual arousai




B
¥

(viii) The use of a conmpound of the invention in the 19 MAY 2006

manuf acture of a 10- nedi canent for treating or
WO 20060883 ng FSD or MED. The invention is il| uPCTAB24M0822
the follow ng non-limtingggxanples in which the
foll owi ng abbreviations and definitions are used:
Arbocel (r) br brm Boo CDI 6 d A DCC DCM DVA
DVF dipnsler, eigasniisdiserder orseBual pRinclisordeer magepteferably
broad broad m]JIti et tert-butoxycarbonyl
1,1'8 8mNSA F’l‘ﬂdgg?ol e chenical shift doublet heat

(v) A method of treating FSD or MED in a mammal including treating said

~ mammal with an effective amount of a compound of the invention.

(vi)  An FSD or MED treating pharmaceutical composition comprising a
compound of the invention together with a pharmaceutically acceptable
excipient, diluent or carrier.

(vii) A compound of the invention for use in treating FSD or MED.

(vil} The use of a compound of the invention in the manufacture of a
medicament for treating or preventing FSD or MED.

The invention is illustrated by the following non-limiting examples in which the
following abbreviations and definitions are used:

Arbocel® filter agent

br broad

brm broad muliiplet

Boc tert-butoxycarbonyl

CDlI 1,1"-carbonyldiimidazole

5 chemical shift

d doublet

A heat

DCCI dicyclohexylcarbodiimide

DCM dichloromethane -
DMA dimethylacetamide

DMF N,N-dimethylformamide

DMSO dimethylsuifoxide

ES* electrospray ionisation positive scan
ES electrospray ionisation negative scan
Ex Example

h hours

HOBt 1-hydroxybenzotriazole

HPLC high pressure liquid chromatography
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di cycl ohexyl car bodi i mi de di chl or onet hane 19 MAY 2006

di met hyl acetam de N, N-di net hyl f or ram de
' Fﬁﬁﬁlg | sul foxide electrospray ionisation pﬁg i
woz@éa ‘gl ectrospray ionisation negative scan %ﬂnzp\‘ﬁémn
hours 1 -hydroxybenzotri aggl e high pressure liquid
chromat ography 19 MAY 2006 WO 2004/ 080985

PCT/ | B2004/ 000822 -48 mmultiplet mz mass spectrum
Peak nin MWtPBE M P. Melting point M BK Met hyl

| 50- but yl spectrum NMR nucl ear magnetic
hggonance %@%?M? Prep preparation g quartet
Ay N qui Nt @hinufessi Nglet t triplet t-BMA

tent - but yl mat hyl ether Tf trifluoronethanesul fonyl TFA

m.pf | uor oaddalting point THE t et r ahydr of ur an

MiBK Methyl iso-butyl ketone
MS mass spectrum
NMR nuclear magnetic resonance
Prec precursor
Prep preparation
= q quartet
" quin quintet
s singlet
t triplet
t-BMA ter-butyimethyl ether
Tf trifluoromethanesulfonyl
TFA trifluoroacetic acid
THF tetrahydrofuran
TLC thin layer chromatography
TS* thermospray ionisation positive scan
WSCDI 1~(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

'H Nuclear magnetic resonance (NMR) spectra were in all cases consistent with
the proposed structures. Characteristic chemical shifts (8) are given in parts-per-
miflion downfield from tetramethylsilane using conventional abbreviations for
designation of major peaks: e.g. s, singlet; d, doublet; t, triplet; g, quartet; m,
muitiplet; br, broad. The following abbreviations have been used for common
solvents: CDCls, deuterochioroform; DMSO, dimethylsulphoxide. The
abbreviation psi means pounds per square inch and LRMS means low resolution
mass spectrometry. Where thin layer chromatography (TLC) has been used it
refers to silica gel TLC using silica gel 60 Fag4 plates, R is the distance travelled
by a compound divided by the distance travelled by the solvent front on a TLC

plate. Meiting points were determined using a Perkin Eimer DSC7 at a heating
rate of 20°C/minute).
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TLC thin layer chromatography TS+ thernospray
i oni sation positive scan WSCDI

wo 2d0+{oovls met hyl ani nopropyl) S-ethyl car bodi i m g@TaAB2004/000822
MVR)

hydrochl ori de ' H Nucl ear magnetic resonance (N
spectra were in all cases4onsistent with the proposed
structures. Characteristic chemcal shifts (8) are
given in parts-per- n1||g%%ygﬁﬁgiield from
tetramet hyl silane using nal abbreviations for
5 desi i
doubl et

conmon solvents. CDCf3> deuteréchlorofornl DVSO,
di met hyl sul phoxi de. The abbreviation psi nmeans pounds

per square inch and LR

MS neans | ow resojuti on nass
spectronetry. Were t
been used it refier

yer chr aphy (TLC) has
|I| using silica
gel 60 F254 pla h d| tance avelled by a

conpound di vi ded ¢ A stance travel l ed by the
solvent front on a TLC plate. Melting points were
determ ned using a Perkin Elnmer DSC7 at a heating rate
of 20C/ m nute). 19 MAY 2006 WO 2004/ 080985

tenb8utyl E(QMI&JBMBEU =({{3-@xmethyd-113-benzothiazol-6-yl)propyl]-

anfiticAibayie BT bRstionts (Brebattiane aof draparation's) (7.4g,

16{ERim&lY Wis dl?so:g\_/?dl In ?lfgloe‘ometh%el (1 {J mL) and trifluoroacetic aCI:Id (10

(2R)-2-neth 2- et -benzot hi azo
mb)wapatiled anithé oeixture ghijregd ct mwnttgh']neramm tartBe hours. The

redglioniias GeBehad Py ie ABABRB ARSI siboriata (1% adueous
soﬁﬁlbﬁtfﬂ’égﬁ&eﬂis&)ﬁ% ‘E':a(é Zgr-%n[L‘l’J\;%gu gfri')e g'h%r\%shﬂiﬁg mixture

Irre room ours

wasasttaicted with dbtﬂnrdme@thhnet(aec L) @nddhe Reimibinéd Brganic
carbanate (10%_aqueous solution) to adjust the BH to

layegs dded with MgbQyandevanasated. Tih@ rewuetwaﬁgpws@cm ¥ flaghs

en BRSSP PR Rk R A 45 e

desivedacil £5a cldg dil(568'§, 87%).0Tis batsh Wis tbAHind® W|th 1 4 g of

chronatography [ SI Q2 nethanol i n dichl oronmet hane 1%t
mategiakfeorra prayiQuseaun and stirred in pentane (100 mL) for 3 hours The

pentane laysr was removed, the residue scratched to lcosen up the gummy

residue and stirred with a further portion of pentane (100 mL) for a further 2
hours. The resulting white powder was collected on a sinter funnel and dried
under vacuum at 45°C to afford the title compound as a free flowing white
powder (m.p. 105-106 °C) (6.52 g). Found; C, 64.93; H, 7.29; N, 7.18.
C21H2sN20.8S requires C, 64.92; H, 7.26; N, 7.21. 'THNMR (CDCls, 500 MHz) &y:
7.85 (1H, d), 7.61 (1H, d), 7.23 (1H, dd), 5.89 (1H, brm), 3.25-3.35 (2H, m), 2.81
(3H, s), 2.74 (2H, m), 2.45 (1H, m), 2.10 (1H, m), 1.98 (1H, m), 1.89 (1H, m),
1.88 (2H, m), 1.55-1.68 (5H, m), 1.49 (2H, m) 1.17 (3H, d). *C NMR (CDCl,, 125
MHz) 3¢: 180.5, 177.4, 166.7, 151.7, 138.5, 135.9, 126.7, 122.1, 120.7, 54.5,
42.7, 39.6, 37.4, 36.6, 36.1, 33.4, 31.3, 24.0, 24.3, 19.9, 19.3

nvz (electrospray negative ion) 387 (M-H")

19 MAY 2006




. ‘e  138.5, 135.9, 126.1
‘2. 37.4, 36.6, 36.1, {

desired acid as a clear oil (5.66 g, 87%. This batch  19MAY2006

was conbined with 1.4 g of material froma previous
gstirred in pentane (100 m-) for 3 h
wo%@ﬁ’t"gﬁg | ayer was renoved, the residue scrat gﬁ%@"%zyvﬁmn
| oosen up the gumry reside®-and stirred with a further
portion of pentane (100 m-) for a further 2 20 hours.

The resul.ting white powder s collected, on a, Si r .
OptRalotdlion Aredsire el Wete ikl wedariol S0l ian B.Emg, in SmL)
it t .a free flowing white powder (mp.
%gh%@lﬁ@ﬂpgaggﬁ%) Found; C, 64.93; H 7.29; N, 7.18.
C21H28N2O3S requires C, 64.92; H 7.26; N, 7.21. '"H NWR
(CDCI3, 500 MHz) SH_ 7. 85 (1. H d)y 7 61 (1 H d),

7.23 (1 H, dd), 5.¢ H brm|4325-3.45 (2H m,

2.81 25 (3H, s), 2. 2H, m, 12.45 (1 H}| m, 2.10 (1

H m, 1.98 (1 H P4 89 (1 H-48, 1.88 (2H m,
1.55-1.68 (5H, m, f (2H, m! 1.17 (3141, d). 13C NMR

(CDCl 3, 125 MHz) $G._2980.5, I{C[ 166. 1, 151.7,
,C[“]mz. 1, 12(.?‘,% 54.5, | 42.7, 39.6,

4 24

Yof;
74

3433452435 19.9, 19.3
mz (el ectrospray rfdgRisi ve ion) 28 (M HE) 30 19 MAY
2006 WD 2001/ 080983 PCIH.-B2004/000822 -f | Opti cal
rotation rreasurerrert[a]ﬁlyere t akgn18® net hgnol sol ution
(5.7 ng, in5m) Wwith the follloning resdlts: zs 4.4
[a]s,9-4.4 -4.6 [a] 5;6-5.4 ]s9 -7.9 [a,, -13.0 [au]

.5 Purity was assessed as > 99% by HPLC analysis using five different reverse

AR

phase columns:
Percentage Purity
225nm 254nm
Main Main Main Main main peak
Peak impurity | Peak impurity retention
time/ min
Phenomenss: 100% - 090.95% | 0.05% 3.8
Phenyl  Hexvl
3um
Phenomenex 99.95% |0.05% 99.9% 0.04% 3.8
Synergi  Polar -
RP 4ym
Develosil Combi | 100% - 99.9% 0.04% 3.9
RP C30 3um
Dionex Acclaim | 99.95% |0.05% 99.9% 0.03% 3.9
C18 3um
Gravity C18 3um | 99.4% 0.06% 99.9% 0.04% 3.6

10



Purity was assessed as > 99% by HPLC anal ysi s using 19 MAY 2006

five different reverse phase columms: Percentage
2L ] 225nm254nm Mai nMai nMai nMai nnai n pea
wo 2‘@@%{?{“%13uri tyPeakl npurityretention tine/ m EPCT"BZ‘"””(""}SH
Phenonmenexc100%99. 95%0. 0588 8 Phenyl Hexyl 3pm
Phenonenex99. 95%0. 05999. 990. 0498. 8 Synergi Pol ar RP 4pm
100999. 990. 0498. 9 RP Cso 3pm Di onex

Devel osi | Conmhi,

Accl a?‘i?é&%%?'@%%&& oodndlybgalg c18 3pm Gravity Gs
3pnmB 9442 99. 990. 049 : 19 MAY 2006 WO

2004/ 3@6&?&9%/ 182104//%9&39}% -51 HPLC condi tions

Anal ypetadtionTenper at ur e22grpmnam Det ection 225, 254 nm
Mobi | e phase A: Water: MeCN. TFA 95:5: 0.1 % (v/v) B:

MeCN Mobdephgseadi ent el At Wate(MeENsdFd) Flow rate 1
m/mn Sol vent gradient cggcgtol S

o (VIV)
B: MeCN
e Linear gradient elution (see below)
o Flow rate 1 ml/min
Solvent gradient conditions:

Time %B
0.0 0
0.2 0
5.0 95
7.1 95
8.0 0

5  Chiral purity was assessed as 98% by capillary electrophoresis by comparison to
an authentic sample of the opposite enantiomer prapared by a similar route, -
using the conditions described below:

CE
conditions

Capillary Agilent fused silica extended light path capillary
64.5 cm (56 cm effective length), 50 um 1.D.
Temperature | 15°C

Detection UV at 230, 254 and 260 nm

Sample c.a.1 mg/ml in run buffer:water:methanol:acetone; (1:10:1:0.5)
dissolution

System/ data | HP 3DCE (see attached printouts)

file

Injection 4 seconds 50 mbar sample then 2 seconds 50 mbar water




Ti me9® 0.00 0.20 5.095 7.195 8.00 5 Chiral purity was 1 MAY2006

assessed as 98% by capillary el ectrophoresis by
conmparison to an authentic sanple of the opposite
WO 2003/8M8Soner prepared by a simlar route, usPAE1BE4/000822
condi ti ons descri bed bel Qgp. CE conditions
Capil laryAgil ent fused silica extended |Iight path
capillary 64 5 cm (56 cmeffective length), 50 pml1.D
Rurebyiferat uf 256 rogecyciodextivand SEBOG SBE-Rncyciédexinin dissolved

o Fer - wa 11 PEYbshx Biller &0 mM (Aglent CB solitioshy & mlor
B0 ecti ond NOHL GAILAE, 1T LGy BP0 TPaRh 1D MBI S0
cofifiionity ©f BbiwéErY rdB86 2RI A /9380Rbar T/ MIGRGOH, 4ie22 sec
50 Ty R

-52 Run byffer250 ng a-cycl odextin and E-R-
cycl odext [ watel, 4sninutes 980pnBar Aurbbuffer buf fer, 50 nM

LA l_Cnt L ool it i ANy [~ DPra .'\‘.Ie‘.,'\.' G i AL 10

Vq)ﬁgélt es 9%5;@&&5?‘@%@ \éﬁ?aQ$§?q Bet V\Eve_n runs: 2
RN TES O P80 iR T M RacH—Tse—2—sec

An alternative procedure for the production of the title compound is given below:

P T

" tert-Butyl (2R)-2-methyl-3-[1~({[3-(2-methyl-1,3-benzothiazol-6-yl)propyl}-
5 amino}carbonyl)cyclopentyl]propanoate (Preparation 7 and Preparation 8) (2.4g,
5.4 mmol) was dissolved in toluene ( 7ml) and trifluoroacetic acid ( 4.1ml) was
added and the mixture stirred at 17°C for 6 hours. The reaction was quenched by
the addition of sodium carbonate (8% aqueous solution) to adjust the pH to 3 (30
ml required). MiBK (15 ml) was added. The organic phase was separated and the
10 product extracted into sodium carbonate (9% aqueous solution, 2x 5 mi). The
product was extracted into isopropyl acetate (35 ml) by pH adjustment with 5M
HCl to pH 4.5 over 1 hour. The organic phase was concentrated to 5 ml/g with
respect to starting matetial by atmospheric distiliation. The oil was cooled to
ambient temperaturs, crystallised and granulated at 0 to -5°C for one hour. The
15  solid was collected using vacuum filtration, washed with isopropyl acetate (5 ml) -
and dried under vacuum at 40°C overnight to afford the title compound as a free
flowing white powder (m.p. 105-106 °C) [1.3g, 3.3mmol, (62%)].

20 Example 2
3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-yl)propyl]

carbamo clopentyl)propanoic acid

HO\N/\QrH\/\/@:H




water, 4 mnutes 930 nBar run buffer Voltage25 kV 19 MAY 2006

(ranped 0-25kV over 30 seconds) Run Tinme20 m nutes An

woO Rho§/Bs09sd | ve procedure for the production of ppgnbichl/Feos22
compound i s given below ter- Butyl
(2R) - 2- et hyl - 3-[ 1- ({[ 3- (%53ret hyl - 1, 3- benzot hi azol - 6-yl
)propyl] 5 am no)carbonyl)cycl opentyl ] propanoate
(Preparation 7 and Preparation 8) (2.4g, 5.4 nmol) was
di ssolved in toluene (7nl) and trifluoroacetic acid

Trﬁé cbmﬁdunuaﬁ;asqﬁdgdrewdsuhg%\ prodedufe %hardg©ds<’31b thaCdésdribed in

hours. The reaction uenched b t Re addition of
Exarm%lamsdar betading _(Sfmmaq L!edﬂmtylol Bt-[ﬂcf/n{{ﬁ -{Coethyl- 1. S-benrothipzol-6-
Vigropuiianipeliad o) %ﬁﬂém%p@ﬁanpﬁg fi@f“pﬂ"@%(ﬁ%o" 8¢
5 m; 2 5208 O MR RIS AQNPRIRSY T P, 763 (1

$)2P SR 3P STBY (W, Rrinada a7t (myi AR5, Tl 2176 [ Aer, 231

over hour or gani ¢ phase was concenf r at

(2K, gy 4196-1 zagpeeiﬂ, m) st.Z20+1.55 (did, em),an 4% (SHnﬂ)sDﬂb'Z |(ES+) 411

M ﬁgé‘%&%m&t&é) B3 5 Ehona B ety 72 N, 714,

C?f‘gﬁh%g? u"eg'@dé&gévqh flogag §0j4 ected using vacuum

_ washe | sopt opyl acetate (5 m) and
10~ dri ed under vacuum at 40C overnight to afford the title

. _conpound as a free flow n[g white powder (mp. 105-106
Puity was;gssessadas > §8%py. EbC@lgmwtg ysing three different reverse

2-ethyl - 1. 3-benzot hi azol - 6- yUpr opvl |
Ph%&%%’&?%‘@!’%@d opent vf propanoi ¢ acid HO 19 MAY 2006 WO
2004/ 080985 PCT/ 182004/ 000822 -53 This conpound was
prepared using a pracedure analogous to that descri bed
in Exanpl e ]Pestentagefusihom tert - butyl
3-[1-({[3-(2{ethyl -1, 3-benzot hi azol -

yl') propygam nepgafponyl ) - cycl oppgum-h] propanoate f|rom
preparation 9. 5 mp. 127 - 129.5 C 1H NVR (dg- DVBO

400 MHz) SH: | Mal® (11 Malrd) 7. Main 1H, |Main7. 25 ([1mair, peak

o Y LS PRl ) idnddy oTheak oy [aiPuriihy. 3 rBention

(4H, m, 1.47 (3H t)]| mlz (ESL 411 time/ min
Luna Phenyl | 99.26% | 0.51% 98.79% | 0.56% 9.80
Hexyl Sum (150

x 4.6 mm)

Phenomenex 99.25% |0.49% 99.14% |{0.44% 9.98

Synergi  Polar
RP 4um (150 x
4.6 mm)

Curosil PFP | 99.31% |0.4% 98.21% |0.84% 9.05
(150 x 4.6 mm)

15
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(MNal, 389 (MH); rw (ES) 387 (MHL. Found; C, 64.74;
H 7.28; N, 7.14. C21H28N2(3S requires C, 64.92; H,

. 7.21. 10" Purity was assessed as > 9
wogorélﬁ%’?% using three different reverse phasg%%zﬂg‘b&n
Percentage Purity 225nn254+gap- Mai nMai nMai nMai nmai n peak

Peakl mpuri t yPeakl npurityretention tine/ mn Luna
Phen}:/)hg, L25%0.51 9%98. 79%0. 5699. 80 Hexyl 3pm (150 x 4.6
1)) tione5op. s8Dplytidalop. 4499, 98 Synergi Pol ar

55. 23&@%9/6{%%@3 gg) (%ﬁﬁ’i‘i"ﬁf. gFﬁﬁ? ' % 19 NAY 2006 WO

2004/ PRgsstfonPCT/ 182004/ 999 85E) nt HPLC condi ti ons
Anal ytical Tenperature Anmbient Detection 225, 254 nm

Mobi | Mobilaphage Wat er : MONatenMe@NIFA. 1 % (v/v) B:
MeCN gradi ent el ution (sess%qloow/ Flow rate 1 ml/mn
onds WL +]

(viv)
B: MeCN
R gradient elution (see below)
Bl Flow rate 1 mi/min

R ¥

Solvent gradient conditions:

Time (min) | %B
0.2-15 0-100
15-18 100
18-18.2 100-0
18.2-20 0

Example 3
3-(1-{[3-(2-ethyl-1,3-benzothiazol-8-vloropyl]

carbamovl}cyciohexyl)propanoic acid

N -
HO Hv\ﬂsh
o

10 0

This compound was prepared using a procedure analogous to that described in
Example 1, starting from fert-Butyl 3-(1-{[3-(2-ethyi-1,3-benzothiazol-6-
yhpropyllcarbamoyl}cyclohexyl)-propanoate from preparation 12.

15 'H NMR (de-DMSO, 400 MHz) 8u4: 7.86 (1H, d), 7.64 (1H, d), 7.24 (1H, dd), 5.72
(1H, brs), 3.32 (2H, m), 3.13 (2H, q), 2.75 (2H, m), 2.27 (2H, m), 1.88 (2H, quin),
1.85-1.73 (4H, m}, 1.60-1.23 (8H, m), 1.46 (3H, t); m/z (ES*) 425 (MNa™), 403
(MH"); m/z (ES) 401 (M-HY)
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15

20

25

Sol vent gradient conditions: Tinme (mn)%B 0.2-150-100 19 MAY 2006

15 - 18100 18-18.2100-0 18.2-200 5 Exanple 3
3-(1-113-(2-ethyl-1. 3-benzot hi azol -6-yl)oro II

WO 2004208098800y | } cycl ohexyf prooyanoi ¢ acid HO 10 ¥d
was prepared using a progg_dure anal ogous to that
described in Exanple 1, "Starting fromtert-ButyI
3-(1-{[3-(2-ethyl-1, 3-benzot hi azol -
yl) propyl ] car banoyl } cycl ohexyl ) - pr opanoat e from
preparation 12. 15 1H N ds- O 400 MHz) 8H 7.86
(1 H d), 764(1 H, d)wH dd) 572 (1H
brs), ‘ ‘ (b ( )

(2H, m

(8H, n) : :

mz (ES") 401 ( 00

PCT/ 182001/ 11011822 -55 5 Exarrpl e 4

(9-2-Methyl -3-(1-{f3-(2-ethyl-1.3-benzot hi azol - 6- vf prop

yl 1 car banmoyf cvcl op | ) pr opanop# :I» HO 4. The title
sihg the p eols described in
ar ™NBUtY

conpound was, Rr epar
Ho
- (2-ethyl -1, 3-benzot hi azol - 6-

Exanmpl e 1,
(2R) - 2- net hyl -%[1-({[

The title compound was prepared using the procedure described in Example 1,
starting from ter-Butyl (2R)-2-methyl-3-[1-({[3-(2-ethyl-1,3-benzothiazol-6-
yl)propyllamino} carbonyl) cyclopentyl]propanoate from preparation 10.

'H NMR (CDCls, 400 MHz) 8y: 7.86 (1H, d), 7.62 (1H, d), 7.24 (1H, dd), 5.81 (1H,
brm), 3.27 (2H, m), 3.12 (2H, q), 2.74 (2H, m}, 2.43 (1H, m), 2.11-2.05 (1H, m),
1.98-1.81 (4H, m), 1.69-1.40 (7H, m), 1.45 (3H, 1), 1.16 (3H, d); mz (ES") 425
{MNa*), 403 (MH"); m/z (ES") 401 (M-H")

Example 5
3-(1-{[3-(2-methvl-1,3-benzothiazol-6-vi)oroovl]
carbamovl}cyclohexylpropanoic acid

HO\"/\Q‘/H\/\QI}— N
o

O

The title compound was prepared using a procedure analogous to that described
in Example 1, starting from fert-Butyl 3-(1-{[3-(2-methyl-1,3-benzothiazol-6-
yl)propyllcarbamoyl}cyciohexyl)-propanoate from preparation 13.

'H NMR (CD30D, 400 MHz) 3u: 7.78 (1H, d), 7.71 (1H, brm), 7.34 (1H, d), 3.29-
3.23 (obscured) (2H, m), 2.80 (3H, s), 2.77 (2H, m), 2.22-2.17 (2H, m), 2.05-1.98
(2H, m), 1.92-1.85 (2H, m), 1.78-1.74 (2H, m), 1.63-1.51 (3H, m), 1.44-1.22 (5H,




10 yl') propyl Jam no} carbonyl) cyclopentyl]propanoate 19 MAY 2006

fron1preparat|on 10. "H NMR (CDCI 3, 400 MHz) 8H: 7.86
&H 762(1Hd)724(1Hdd)581_‘_H
WO 2 fPﬁmé 27 (2H M, 3.12 (2H q), 2.74 (2H, P§TIB2004000822
(1H, m), 2.11-2.05 (1H, mM.gg 1.98-1.81 (4H, m),
169140(7H m 145(3H t) 1.16 (3H, d); nlz
S') 425 ﬁ I_SI\/H4 (CES) 401 (MH+% 15
m)gxaszZe(APC*) 389 (M ") Found 6405 H, 7.39; N, 882,

5%#6%2 I"'Pﬁ&gg‘ﬁigcﬁag 36' I%) 2 gg\e/l 2 itle

compound was prepared using a procedure anal ogous to
that described in Exanple 1, starting fromtert-Butyl
3-(1-{[3-(2-nethyl -1, 3- beExahipl@Bol -
yI)propyf]carbarmyI cycl ohexyl) - propanoate from

5 pr epar at i on 3tR1-{[3 k1 3beneothinzel-Grylipropyl
(1H, d), 7.71 (
(obscured) (2H, — : —a - ,
2.22-2.17 (2H, m, 2.05-1.98 (2H, m, 192-1.85(2H,

- m, 1.78-1.74 (2H, m), 1.63-1.51 (3H, m), 1.44-1.22

“Tt (BH, 19 MAY 2006 WD 2(8# 080985 PCT. DRl D00G22 56
m: mz (APCl1 389 ( Fpund: @ 05—+, 7.39; N
8.82. C21H26N4 s o 18° H, 7. 31:

N, 7.13. 5 Exanp

T 3-(1-{f3-(2- nethyO 1 3- b&hzot hi azol - 6- vl ) propyl 1

-~ carbanovl }cvcl opentyl ) propanoi c acid HO 10 The W
conpound was prepared using a procedure anal ogous to

1;) Tlié_1 ?f{q ?‘?@ﬁiﬁ}ﬁ‘é@yﬁ pr@%ggltﬁlrgg ﬁ%&@{;}%dl@% dA15h86 o Bist Hescribed

inzggm: ](1);3] aﬁtﬁﬂiﬁ@’ fromc [ ter®Butyl )3 (1L{8r2ahetHyl-a/B-benzothiazol-6-
yl)propylijcarbamoyl}cyclopentyl)propanoate from preparation 14.

'H NMR (CDCl,, 400 MHz) 84: 7.85 (1H, d), 7.61 (1H, d), 7.24 (1H, dd), 5.70 (1H,
brs), 3.30 (1H, m), 2.81 (3H, s}, 2.74 (2H, m), 2.30 (2H, m), 1.97-1.84 (6H, m),

15 1.69-1.56 (4H, m), 1.50-1.41 (2H, m); m/z (APCI*) 375 (MH"); (APCI") 373 (MH")

Preparation 1
Di(tert-butyl) 3-(2-methyl-1,3-benzothiazol-6-ylipropylimidodicarbenate

20

Di (tert-butyl) allylimidodicarbonate [Bicorganic & Medicinal Chemistry Letters,
1999, 7, (1625-1636] (8.75g, 34 mmol) was treated with 9-BBN [Aldrich] (136mL,
0.5M solution in tetrahydrofuran, 2 equivalents, 68 mmol) at 0 °C, and the
25 solution stitred at room temperature for 45 min. Potassium phosphate (23 mL,
3M aqueous solution, 2.0 equivalents, 69 mmol) was added cautiously and the
reaction flask then covered with aluminium foil. A solution of 6-bromo-2-



'H NMR (CDCI 3, 400 MHz) SH: 7.85 (1H, d), 7.61 (1H, d), 19MAY2006
7.24 (1H, dd), 5.70 (1H, brs), 3.30 (1H, n, 2.81 (3H,

WO 2004/0889884 (2H, m), 2.30 (2H, nm), 1.97-1.84 (6pLTAB2004/000822
1.69-1.56 (4H, m, 1.50-1.41 (2H, m; n12 (APCI'| 375
(MH): (APCI') 373 (M) Fe&paration 1 Di (tert butyl)
3-(2-net hyl - 1. 3- benzot hi azol - 6- vl ) prooyl i m dodi car bonat

e bsizotiRcie | {Choft, Pt 1938, S BERo BV SIRIE Y B0g, 34
m(rﬁm 7ﬁgaqu%lomlll)a dimettylfearhamide 550 BBNak Adidd-fdlowdd by 1,1

SMsolution in tetrahydrofuran, 2 equivalents,

bls@lnhﬂﬂyjpmsp@m)fe;mame paladigmgtl) diichlpride edfichioromethane 1:1

AL 3 RN RS b s o
S T e T R N A

amoaneoaamaae Pﬂlﬁﬁeiﬂ]byl/dwﬂﬁmchﬂﬁﬁaw ng{SKDg,hpemdne ethyl
; Chem. Soc. 1936 65 DE3528032A1]
- , 531 than 3a1letﬁt§ffqrﬁ the idasireds Rrosust ae a(@eam_))l (W42 g, 84%).

e A e i i e e

soﬂ\%n%rﬁj QBBBNnmaiduéé THeMFY BT MW‘FW-?f)i%J eA8y (YA  d), 7.60

. m xture stirred at 5roomterrpera ure hour s.
100 (1Hesht7.88 (tibktd) 8.6@ Kot 2Tt BHds), 2.7h¢2M, HardT-n88 (2H, m),

. resigdye purjfi y ogr aphy [ Si 02,
1"6@?@%@)' @P)KJAB%ASé*@tOMv ﬁg?mﬁ%ﬁ@% to afford the
desired product as a clear oil (11.2 g, 849. " 1H NWR

anal ysi s showed the material showed slight

contami nation w th traceBragaration 2ent and 9- BBN
residues. 1H NVR (CDCl 3, 400 I\/Hz) SH. 7.81 (1H_  d),
7 e@i(ted-butyly3-(@yethyl-1.3-henzothiazolb-yhpropylimidodicarkenate
(3H, s), 2.71 (2H, t), 1.97-1.88 (2H, m, 1.45 (18H,
s): mz (APCI+) 407 (M#), 307 (M+-Boc) Preparation 2
D (tert-butyl)

3-(2-ethyl-1. 3-benzot hi MG vl )orooyl i m dodi car bonat e
15 This 2-ethylthiazo Oterrre eNwas prepared in an
anal ogous fashi on that f e} usi ng

6- brono- 2-et hyl b im Fr.
1967,

This 2-ethylthiazole intermediate was prepared in an analogous fashion that of

15

preparation 1 using 6-bromo-2-ethylbenzothiazole [Bull. Soc. Chim. Fr. 1967,
20 2812-23) as the aryl bromide component. 'H NMR (dg-DMSO, 400 MHz) §y: 7.84

(1H, d}), 7.64 (1H, s), 7.26 (1H, d), 3.60 (2H, m), 3.12 (2H, q), 2.73 (2H, 1), 1.07-

1.86 (2H, m), 1.47 (9H, s), 1.45 (3H, t): m/z (APCI") 421 (MH"), 321 (MH"-Boc)

Preparation 3
25 3-(2-methyl-1,3-benzothiazol-6-yl)propylamine dihydrochloride salt




e

10+,

A il o IS BB SR e

15

20

25

30

20 2812-231 as the aryl brom de conponent. 1H NWR
(d, DMSO, 400 MHz) SH: 7.84 (1H, d), 7.64 (1H, s), 7.26

W@ 100080935 3.60 (2H, nm), 3.12 (2H, q), 2.73 (2HBCTIB2004/000822

1.07- 1.86 (2H, m), 1.47 (9 s), 1.45 (3H, t): niz

(APCl +) 421 (MH), 321 (MH¥Boc) Preparation 3 25

3-(2-net hyl - 1. 3- benzot hi azol - 6- vDpr opyl am ne

di hydrochl oride salt .2HCI 19 MAY 2006, WD 20114/080985

PCT/ 1B21104/ 000822 -58 N, N-di -tent
N,w-d»egetblmhtouyd:arbongl-wﬂmyethyl-ﬁ 3bbermth|aa0b6-y@pydap;pammé (11.2qg,
amne(law% 27,5 mol,) SdIS l\éﬁs 1, 4-di oxane
£ o) W dissaved 1 {H-HpXADBeRD B oRRddreatednwin diydrogen

RbL 5. 5B TS, Yod bt lion s a

ro6At tarperaturbUoP 1\aaﬁomannbarbaét|@@ ndixiiré vias aobp@raw;u td'a white
was triturated with a m xture of 8entane and di et hyl
)

selitewhich: was ttoturatedowitht & emikburer eldpentame and- diethyi;altluer (38:1) to

s thgideSirgd amine s HC! slbds awhite Splic 1685, 7886 cht NMR (d-

gD ad il 5,27 B, 0 8 04, 68 A8 (i, 791 K. o,

782cTBI(4H, A, :_Hirs (sHoéyct 941185 (2Hemd Al 2(AROPYR0¢, are

given in preparations and 5 bel ow. Prepar ation 4 15
3- (2 nmet hyl - 1. 3- benzoth| azol - 6- vf propyl am ne

a.faﬁ n d?rbeﬂl%w(s i odo- 2- net hyl - benzot hi azol e
p? 200 4 Al] 13.1g, 47.64mml) in DVMF (500nl)

under N2 at room tenperature was added acrylonitrile
(6.27m., 95.28mmol ), then_NaQAc, (2.86g, 47.04muol),
t hen 25 Pd(OAc)Z (1.07g, Arepasation 4 and t hen

- 1 £ A

(Altemative Drocedure)

Step (1):
3-(2-Methyl-benzothiazol-6-yl)-acrylonitrile

M
’\/O:%
NCTX S

To a stived solution of 6-iodo-2-methyl-benzothiazole [W02002090443A1)
(13.1g, 47.64mmol) in DMF (500mL) under N, at room temperature was added
acrylonitrile (6.27mL, 95.28mmol), then NaOAc (2.88g, 47.04mmol), then
Pd(OAc), (1.07g, 4.76mmol), and then P(o-tolyl); (2.90g, 9.53mmol). The
resulting mixture was stirred under N, at 130°C for ~24hrs then at room
temperature for 2 days. Quenched with water (750mL) then extracted (Et,O,
3x200mL). The combined organic layers were dried (MgSQ,), filtered, and
concentrated in vacuo. The resulting residue was purified by flash column
chromatography eluting with 10:1 pentane:EtOAc then 3:1 pentane:EtoAc to
afford the fitte compound as an oil (9.00g, 94%) and as a ~3:1 mixture of

19 MAY 2006
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temperature for 2 days. Quenched with water (750nL) 19 MAY 2006

then extracted (Et20, 3x200nmL). The conbi ned organic
wO 200y0805vwere dried (MgSO4), filtered, and cOoORCERIE2MIGNS22

in vacuo. The resulting rggi due was purified by flash

col um 30 chromat ography ®Futing with 10:1

pentane: Et OAc then 3:1 pentane: EtoAc to afford the

oSO NYFE(y 12 8 ), B34 a5 90 (11 . 750

m) PEB0! (BRD H)L WRGIAS 20‘5(9|00°/6PEMHT]S i somers. ' H NWR (SH)
2.85 (3H, m, 5.45 and 5.90 (1H m, 7.50 (2H, m,
7.90 (2H, m APCl - M5 201 (100% [MH]. Step (2): 5

Ste{ 3;4.2- Met hyl - benzot hi azol - 6-yl ) -propyl]-carbam c acid

*butyl ester BocHN Ni S To a stirred solution of

! _ ; ) a0l - ) L 08,

13- Mot bz ReRp T arbaffe YoRTIerg) ectel
tenperature was added Boc20 (19. 64nlL, 90.00nmol) and
then NNCl 2 (5.84g, 45.00nmmol ). To the resulting
m xture was added portionw se e®-N20nmi ns with care
NaBH4 (13.62g, 3Q0. 0 . eshi ng nmi xture was
stirred under N2 P #urg for -1.5hrs the
filtered through Arbocel and concentrated in vacuo. The
resulting 15 residue was purified by flash col um
chronato Cmc then 1:

I h :
Todn e Shties i o @Wﬁ%hylmeréoo%%%@fﬁwﬁ Aendangile (8.00g,

45 968@9@ |ﬁ|6ﬂﬁl%OH ;1W Nt ro%%g'de@ﬁrét#f‘é wds ?dg%h@moo

1 B, 99.00mholmand3 N1, 7
(9”64m ’ 70%%1 oljMan tl’;iéhAl(D Cle Ng&&% 34;559de1’\?le) To tI'@6 rédulting

mmg(@/()wagogdq éowmmlsa epvqrg)-eZOmms thh care NaBH4 (13.62g,
socﬁpﬁ i,h'mq U h:ﬁ glre wa% :Qtlr%d %er%z at room temperature for

~1.5hrs the filtered through Arbocel and concenirated in vacuo. The resulting

residue was purified by flash column chromatography eluting with 3:1
pentane:EtOAc then 1:1 pentane:EtoAc to afford the title compound as an oil
(5.00g, 36%). 'H NMR (8y) 1.40 (9H, s), 1.85 (1H, m), 2.65 (1H, m), 2.75 (1H, m),
2.90 (3H, m), 3.05 (1H, m), 3.15 (1H, m), 3.50 (2H, m), 7.30 (1H, m), 7.65 (iH,
m), 7.90 (1H, m); APCI-MS 307 (75%) [MH"], 251 (50%), 203 (100%). |

Step (3):
3-(2-Methyl-benzothiazol-6-yl)-propylamine dihydrochloride salt

N\
HzN\/\/C[sF

.2HCI

To a stirred solution of [3-(2-methyl-benzothiazol-6-yl)-propyl]-carbamic acid tert-
butyl ester (248mg, 0.78mmol) in DCM (10mL) under N, at room temperature
was added 4N HCI in dioxan (5mL) and the resulting mixture was stirred under N,
at room temperature for 4hrs. The solvents were removed in vacuo and the
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To a stirred sol ution of A 8

[ 3- (2- net hyl - benzot hi azol - 6-yl ) -propyl]-carbam c acid
WO 2004/080198%8 y| ester (248ng, 0.78mmmol) in DCM ( 1QrGIIB20&EN0822
N2 at roomtenperature was,added 4N HCl in di oxan
(5m.) and the resulting m xttre was stirred under N2
at roomtenperature for 4hrs. The solvents were renoved
reSiduactituranst Wih E8 129816, Wﬁ&ﬂﬁéfé)ﬁ%%%ncentrated in vacuo to
PCT/ | B2004/ 000822 -60 5 10= residue triturated wt
attard {rex ditle xompowrid lasr anecolasriess deatn i 88imig) sa%mqudged by
y% dthetltle c%rr?q_lgnd as .an col our| ess foam
WB bet Sufficirnal BN 1o.PRIREAJN SRS Hextstagewithqut further.
purity to be used in the next stage w thout further.
Preparation 5
5 3-(2-nethyl-1. 3-benzot hi apgapdratibn s opvl am ne
di hydr ochl ori de sal t (A te—r"ﬁ%mrocedure) Step (1)
2- [ 3- Ga2nmmettivyl-13he bt 1-65y bldi
-dlone N i SToasI of,.
: ,‘-: 2-(2-propenyl) - 1H-I50| u e ne (18.7g, 0.1
e B) ;allyl pht hal i m de: Journal of Organic Chem stry
%‘% é} 17 68-76). in THE (38 m, 15 2m g) was added a
24342+metwvb5nﬁ&thiﬁzo®-5%3)\propy]]hEomaélé-lrﬂsrdlbnaeQ) over.
. 45 mnutes keeping the tenperature between 0C and 5C.
10 The solution was then warned to anbient over one hour
. and stirred for a furth&r one hour. A solution of
KZzC03 (27.6g, 0.20 nol, §2 eq) in =Gl NMter was added
over 15 mnutes, (f N
2- et hyl - 6- br ono- 124 50 .09 nol,
0.9eq.) dissolved 20 in DI\/F (120ml) and Di chl or o
[1, 1' - bi s(di phenyl phosp@i no) f err ocene] pal | adi um (11)
di chl or onet hane adduct (2.4g , 0.03eq). The reaction
was warmed to 50C over 1 hour and then inmmediately

98 S 2or S orb RIS AT e I o (ol
prithéliride: Dé@rnal of Organic Chemistry (1952), 17 68-76). in THF (38 ml,
15 2ml/g) was added a solution (0.5 M) of 9-BBN in THF (240 ml, 1.2eq) over-45
minutes keeping the temperature between 0°C and 5°C. The solution was then
warmed to ambiant over ona hour and stirred for a further one hour. A solution of
K:CO; (27.6g, 0.20 mol, 2 eq) in 50ml water was added over 15 minutes,
followed by 2-methyl-6-bromo-benzothiazole (20.5g, 0.09 mol, 0.9eq.) dissolved
20 in DMF (120ml) and Dichloro [1,1"-bis(diphenylphosphino)ferrocene]palladium (II)
dichloromethane adduct (2.4g , 0.03eq). The reaction was warmed to 50°C over

nsivochloride sait

1 hour and then immediately cooled to ambient temperature. Water (260ml,
19ml/g) and t-BME (560mi, 30 ml/g) were added and the solution stirred. The
reaction was filtered through filter aid to remove any particulates. A phase
25 separation was performed and the upper organic phase retained. The organic
phase was concentrated by vacuum filtration to approximately 3ml/g with respect
to theoretical product. The dark slurry was granutated at 0°C to -5°C for 30
minutes, filtered under vacuum and then washed with chilled t-BME (0.4L,
4.5mi/g). The resulting solid was dried under vacuum at 55°C ovemight to give 2-
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reaction was filtered through filter aid to renove any
particul ates. A phase 25 separation was perforned and

woz(;ol_]wgper or gani ¢ ‘phase retai ned. The organi PCT ﬂBE‘@ﬁ N822

Wwas concentrated by vacuumfiltration to approxiiately
3nvg with respect to thegtetical product. The dark
slurry was granul.ated at OCto -5C for 30 m nutes,
filtered under. vacuum and then washed with chill ed

[3-(2-methyldenzothiazalra-)-pramd]-seindota-hg-doned wad2@iPBed  0.061

m@@g[) vacuum at 55C overnight to give 2 19 MAY 2006 WO
77080985 PCT/ | B2004/ 000822 - 61

m. ﬁ31éé°oetwwmhe§%rnm8e¥ oé.o@whﬁ% WJBM 98 f(ﬁi @%ez 2277 (m,

i one (20

su)damcémpmsmwnmma;wﬁ smmmﬂm.sﬁpzn
5H, 3.63 (t, 2 H), 7.32 (d, 1 H, 7.75 (d, 1 H),
774783(m 5H. 5 Step (2)

S%}f%?} met hyl - 1, 3- benzot hi azol - 6-yl ) propyl am ne
drochloride salt: 10 To a slurry of

- le-1,3
o o B oS g -

et hyl al cohol (200m, 1 Onlg) was added aqueous

met hyl am ne (40%vv/w solution, 117g, 1.54 nol, 26 eq)
over 10 mnutes to forma s ' ﬁi The sol uti on was
stirred for 18 hou at 25C. cATOr omret hane (300,
15m / g) was added a# e~yéacH ondstirred for 15

m nutes. A phase sgH@lati on was performed and the
organi ¢ product phase retained. Residual product was
extract ed fromthe aqueous phase with dichl oronet hane

Toyd S OR R TSN DNERTIg20 -Qkag&o@é Sndble A idne (20g.
0.0B B A Wate f‘g%‘dmrﬁg”@'}’ PEh oBIR 3alfel (A, 10 Has added

aqmwwcvheuﬁylammder (4056 Ui asolutieis,hdngggd 1\4\54 bmiok02pr eqylover 10
al cohol give a final reaction volume of 1 Onvg with
minuep clet fqrm 2 [splytipmeths | salelinromasastirred for 18 hours at 25°C.

ORISR (S00. J8RUE) N 5, 8N R svmge for 15
mifiites ( A2 phile $bpktatio®! was perRfinedddRd heCbrgdhic ptob8&t: phase
retained. Residual product was extracted from the aqueous phase with
dichloromsthane (100ml, 5ml/g). The combined organic phases weare washed
with 1M KzCO3 (300ml, 15ml/g). A phase separation was performed and the
organic phase washed with water (300ml, 15ml/g). The organic phase was
stripped to a low volume under vacuum and exchanged with iso propyl alcohol to
give a final reaction volume of 10ml/g with respect to 2-[3-(2-methyl-benzothiazol-
5-yl)-propyll-isoindole-1,3-dione. The isopropyl alcohol solution was warmed to
70°C and concentrated HCl (12.5ml, 0.125 mol, 2.1eq) added over 10 minutes.
IPA (90mi, 4.5mlg) was removed by distillation at atmospheric pressure. The
slurry was cooled the reaction solution to 25°C, granulated at 0- -5°C for 1 hour,
filtered under vacuum and washed with chilled IPA (40ml, 2ml/g). The product
was dried under vacuum at 55°C over night to give 3-(2-methyl-1,3-benzothiazol-
6-yl)propylamine di hydrochloride salt [12.0g, 0.058 mol (72%)]; m.p. 215 °C

19 MAY 2006
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25 | PA (90m , 4.5mlg) was renoved by distillation at
at nospheric pressure. The slurry was cool ed the

wO bedfobgege sol ution to 25C, granul ated at 0- - 3
hour, filtered under vacuum and washed wt h%ﬁﬁzg‘?ﬂ#m 2
| PA (40ml 2ml/ g). The pro#et was dried under vacuum
at 55C over night to give 3-(2-nethyl-1, 3-benzot hi azol -

6-yl) propyl am ne di hydrq¢chloride salt [12.0g, 0.058
nol (72%] m D, 215 C 3&5-@&-;53 it 06 V\D 2004/ 080985

d| hydrochl ori de sal t 2HCI Th| s 2-et hy| t hi azoI e

i nternmedi ate was prepared in an anal ogous fashion that
of preparation 3, except th G
as the initial sol \ﬁﬁr}g in pl of Yeoxane. ' H NVR
(CDClI 3, 400 MHz) S N0 ) ~87. 95 (1H, d), 7.62
(1H, d), 3.36 (2H, 10 q), 302288 (4H, m, 2.10-2.02
(2H, m, 1.53 (3H, t): MZZth(I\/Hl Preparation 7

’ ?;L t(ggtl Euirelt hyl - 3-11- ( (1 3- (2- et hyl - 1. 3- benzot hi azol - 6- vl
Tlilg{%’-?iﬂa)rilthbﬁalé‘ ﬁt%@;:ggi%!é eré/sc ALY ih AP BRERYLEs fashion that of

preparation? Sesxeept aa@txai@hmmhiemmmm sed 3é§JQP$d||hFRaI solvent in
acid [ W0279143A1] (6.8 g, 26.5 mml ) in isopropyl

.. plageckdioxa®e. m -) was added 20 to a sol ution of

‘MBS IETe Ad0 MRETe sh0s (a0sE 7,88 s8Hnihy 762 i THn @), 3.36 (2H,
o ofpiasedan s H1o2 42 ) PTG e T

evaporated to dryness and tested by 1H NWR
spectroscopy. This indicated the reaction has
proceeded to approxi mat eﬁ@%ﬂﬁ@ﬂ@er& on (Me doubl et

f Ofiert B (9 B0 320 R0 Bonk 8hidfolls-yhpropyil-

[T

1, 1' - car bony! digmindkzabenyifdeldient nodle15
equi val ents) was added an e mxture stirred at 60 C

15 for a further 1 hour. The reaction mixture was cool ed
to

. N
1 H 3
o Q

A solution of 1-[(2R)-3-tert-butoxy-2-methyl-3-oxopropyllcyclopentanecarboxylic
acid [WO0279143A1] (6.8 g, 26.5 mmol) in isopropyl acetate (30 mL) was added =
20 to a solution of 1,1-carbonyldiimidazole (4.76 g, 29.3 mmol, 1.1 equivalents) in
isopropyl acetate (60 mL) and the mixture heated for 3 hours at 60 °C and then
overnight at room temperature. An aliquot was removed and evaporated to
dryness and tested by 'H NMR spectroscopy. This indicated the reaction has

proceeded to approximately 90% conversion (Me doublet for starting acid  1.15,
25 Me doublet for acyl imidazolide & 1.05). A further portion of
1,1’-carbonyidiimidazole (645 mg, 4 mmol, 0.15 equivalents) was added and the
mixture stirred at 60 °C for a further 1 hour. The reaction mixture was cooled to
40 °C and triethylamine (4.3 mL, 31 mmol, 1.1 equivalents) and 3-(2-methyl-1,3-




40 C and triethylamne (4.3 n_, 31 mmol, 1.1 19 MAY 2006

equi val ents) and 3-(2-nethyl-1,3 19 MAY 2006 WO
wWO2001B083985 PCT/ 1B2004/ 000822 -63 PCT/IB2M4/600822
benzot hi azol - 6-yl ) propyl am ne di hydrochi ori-de salt from

preparation 3, 4 or 5 (7.1, 25.4 mmol, 0.96
equi val ents) were added and the m xture heated at 60 C

SeRESINE il ithe RGN ST Biiduen 3, 4 .1

reacti on was’'not” conp
go 25adrimimot]i 0.P6r equivalents) wese added it vy miRiude heat@d .at 60 °C
0. 09 equival ents) together with triethylam ne (330L,
oyerighto| [ hi layer ehamalogrartly sheweddhei seastionhwas awptatomplete,

iedsforBof Dt ol OF BMifls FhisrdfictiBa wie, A¥ed Pooma, 2.

. i - , h

s ka0 obb, sAvoHidy gate i el ool 2 ol o0s

equivaldmts)cand theemixtute heatedvat80eC wwemidhtl TheHehgtion Adure was
m), dried 10" (MySO4) and evaporated. The oily residu

=~ alipwed deroghdo JoenT temapesatyieaand then eliateshwithhyatesi (€20 ISL) and

AR A A e et i e o
4005 St et i 2 PRROI2 3100 0 e

107 (MgSO2) 7and 2vapoyated. 3Bhé 1ody mpsidRe08bins (Was porifiet 8§ flash
' cfn%ﬁn"a fapjhygl%(aémsr?@jt?a%g g&lqréﬁﬁ'gstbéhé%% i .b&é];ltbdfaszord the
i o 8 5'G8al 1115, 959 g0, doo P 705

(A8 d), 788 $1H28),87.22Q18, d&f. B.77MH, U, M3M§£2H,%), 2.82 (3H,
alternative procedure for 'the title conpound IS given

8), - pf dgkl M), @33 (bH) &), 2:08-20P(hamit 1 B9 (BH,em), lBﬁGy1 55 (5H,
2R) 2z - 3-1 1 - (\2: -1, ' - 6-
15 Mgl £ . AR el dPbhidi ot BRAR G, 125 Khviz) o
1784 TS, TS5 INB D98 1298412 15e08, 502,545, 424, 395
38.do 87 (H)\35.0,c33.41 81.63@8((.24.30\20.8180.0; 4016 dnét(EST) 57 MiNa®,

added a solution of 1-[(2R)-3-tent butoxy-2
met hyl - 3- oxopr opyl ] cycl opent anecar boxyl i ¢ aci d

AH%H%@%edure for the title compound is given in preparation 8 below:
20

Preparation 8
tert-Butyl (2R)-2-methyl-3-[1-

amino}carbonyl)cyclopentyllpropanoate

25 (Alternative procedure)

WQOMAQ‘(H\/\/@::\}_

To a slurry of 1,1-carbonyldiimidazole (154.6g, 1.02 mois) in isopropyl acetate
30 (2.5 ml/g) maintained at 60 °C was added a solution of 1-[(2R)-3-tert-butoxy-2-
methyl-3-oxopropyi]cyclopentanecarboxylic acid {(WO0279143A1]




19 MAY 2006 WD 2004/ 080985 PCT/ | B2004/ 000822 - 64 19 MAY 2006
(238.4g, 0.93 nol) in isopropyl acetate (2.2nm g) under

t of nitrogen gas over 2 hours. Resid
woﬁw% “-3-tart-butoxy-2-nethyl - 3- éJr?leummooszz

oxopropyl ] cycl opent anecar hggyl i c. acid sol ution was
washed in with isopropyl acetate (0.3nVg). The
solution was stirred and maintained at 60 C for a

(238:40:41.93 mplhém isopsapy! tha@tateo@ %ral gbund@rnatlﬂanbeta@fmiﬁogen gas
-(2-

°€?’§1ydr§ | ori Jimggr tZ O¥ ro I ﬂ?ﬁf’gg%r Ztt |) (E ﬂ%\ﬂ) Z{n qu? -Butoxy-2-methyl-3-

oAFRS YRG0, B S UaSCAHED. n yin soproy

acotate ©s3mPgk Thecsolutionavasstired and maihtained \at ISOfG for a furlher 5
m nutes and then maintai ned at reflux for 4 hours

5 heyrsnaed othen peolesbmt@%rtmn@atume M&mﬁl@ylvoaa-bmethnazo! -6-

virsBafiné SbERBokaERol ot fiafionat . 875iARa tg Bies mois
iy, whbadimihe sl Xiyahe B 840540 sy added v 0
mirwtes.(BYe mixturd ivasrheatadeto feflxfavier eIrOemlmnes enavthen maintained
ol Rt P R iod BB vt Tohoture s
10: fili’@' 4% réY’nE)gggné;R MJI%%S I]aﬁdﬂ%%ﬁdo%ﬁh?%ﬁ%ﬂgf §cneej8tea@60mvg).

. utl on a phase separ n was pe
- Tiuélavaabpwasowcgnbmdpmhetheaimamewaﬂé‘rl aaedaddddrand the
saturated brine solution _ unti t he ess t han

mixtire wdglegcﬂoL@HcﬁﬂMsaadlngtw Mctrﬂchlga@a@gq/(?am&)ame mixture

whi gt i Reblie MRt & mefky ESiBhg W #fiBmed and

thEon (Fé? abiganic phags Nesifed. EmlaomScmhdwa@ha@ vﬁWD‘BM%ueous
Iryness to give the product as an oil (38

15 pms$lugu%mo¢1ang sohsion ), cawpbasarsspatatgon was performed and
mgﬂqp&&ﬁrﬁe&a @'&2@% W}?'Brgeiﬁ%;‘?’ég %voalsh%dvvlv&l? rsg u\f'!':ll %nng solution

: t
ur[ihi(tﬁ’e B ¢4v§§l (1rgaorpggwbbweh%ﬁa%ﬁ§a%@g§6g gpgflcdcr@tate to
SmW/g handhehen( distitiey | arld Feplacedt withz thluéng | 3tp atrpykpimme pressure
dl h%?r ' or' d sak%fg%og&p r %%%%5 Op;]urgoéelsg Oa sampe could be

20 evaporated to dryness io give the product as an oil (382 g, 0.87 mol, 94% yisld).

Preparation 9
tert-butyl 3-[1-({[3-{2-ethyl-1,3-benzothiazol-6-yl)propyllamino}

25 carbonylcyclopentyilpropanoate

WQOW/\QVH\/\/Q::\}—\

1-(3-tert-butoxy-3-oxopropyl)cyclopentanecarboxylic acid [W00279143A1] (180
30 mg, 0.7 mmol) was mixed together with the 3-(2-ethyl-1,3-benzothiazol-6-
yl)propylamine dihydrochloride sait from preparation 6 (180mg, 0.65 mmol), 1-(3-
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di met hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de

wo 1088680985, 0. 7 nmol ), 1- hydroxybenzotri azol e pEp1BMo4/6b0822

nmmol ) and triethylamne (400 L, 2.8 mol) in dimethyl
formam de (7 nL). The reac8%on mixture was stirred at
60 C overnight. After cooling to roomtenperature the

difigthiafinkiraByB B Pl Egrmauaty ot Qﬁeég‘iéé‘rﬂﬁipgdmmom i-
hWrbiWér&bﬂ]dzoﬁI (o5 rr(g3 o7 ngn)arﬁﬂﬂle‘t ue,f 8 ¥rinol) in

fractions dried wth t hen evaporg

dmmihyhfomlamdeo{(? eSS Fl'heheanhmlmgmmlnq wWas ﬁtirredaeltlﬁlo °C overnight.
cetate in entane EﬁS%to Zo%hafforded the desired
nerAling tgs Yreemtdimths mixtuie wer e ted ino@mavagnd the

re?@u'{dl@r? 4 %tﬁ'dmﬁ%r &%Orggh(ﬁ[ﬁ'_}m)gb rfz\z?% %x{ré?{é'dzw% dteipﬁ ether (3
x 150 mLPGnd. He(cﬂirhbiﬁbd drftid - f?éi’:tlbﬁk' dfidd w&hﬁﬁlgs{ﬁ and then
n'))2 1.45 (3H, za’shl 42 (9H, s): m z(ES*)

e\émtedhﬁﬂntlmgn bylflashclromatagrap [$|02t ethyd mgetatd impentane
(15%33“@%3@%”%99 el s e dommpunth ascadgnt biown Ol 'H NMR
(G S009E) 55187 (111 2, 7198 (1) 728 1HH ddh 348 (1H. bro)

3.80r(2eN\d)) 3cvE (2He )y 2175 ﬁmnpaeqmg 1’4’hf2H | fri)€ 19B8P@ONEGH, m),
was re ared using a nethod anal ogous 'that descri bed
ﬁgm,n 4h (gl-by),dd&ﬂo(%@) 'z (ES") 467 (MNa"), 445 (MH*).
3-(2- et hyl - 1, 3- benzot hi azol - 6-yl ) propyl am ne
di hydrochl oride salt from preparation 6 together with

Alﬂerhéﬁ\F@I%the Rdrpourtl w8 made using a method analogous to that
met hyl oxopr opyl ] cycl opent anecar boxylic acid

dgsagibad in pepgratioH7NVR (CDCl 3, 400 MHz) SH: 7.87 (1H,
d), 7.66 (1H s), 7.27 (1H m, 5.77 (1H brm, 3.29
(2H, M, 3.13 (2H, q), 2.77 (2H m, 2.31 (111, m,

2.08-1.96 (2H, 1.7 1. 45 (3H, t),
1. 43 (9H, g), 1n)10 (3H(P s WO?) 481 (I(\/Nat )459

(tmgutﬁq2E@-M%tli\ﬂ%ﬁ%&@éﬂﬂs@@Eenﬁ’ﬂhiaaaDaMMmino}
carbonyl) cyclopentyllpropanoate

The title compound was prepared using a method analogous to that described for
preparation 9 by coupling 3-(2-ethyl-1,3-benzothiazol-6-ylpropylamine
dihydrochioride salt from preparation 6 together with 1-[(2R)-3-tert-butoxy-2-
methyl-3-oxopropyijcyclopentanecarboxylic acid [W0Q0279143A1].

"H NMR (CDCl,, 400 MHz) 84: 7.87 (1H, d), 7.66 (1H, s), 7.27 (1H, m), 5.77 (1H,
brm}, 3.29 (2H, m), 3.13 (2H, a), 2.77 (2H, m), 2.31 (1H, m), 2.08-1.96 (2H, m),
1.70-1.43 (10H, m), 1.45 (3H, 1), 1.43 (9H, s), 1.10 (3H, d): m/z (ES™) 481 (MNa*),
459 (MH")
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But oxvcar bonyl - et hyl ) - cycl ohexanecar boxylic acid OH
woushRbsgxanecar boxylic acid (2.89 g, 22.6 Mol pcr@m004/000822

di ssolved in THE (30 m-) and this solution added to a

l'i t hi um dii sopropyl ani de sdffiti on cooled to -15 C (2M

in THF/ n-heptane/ ethyl benzene, Aldrich) 24.3 nL (48.6

nmmol ) at such a rate as ﬁ@géﬁﬁﬁ tﬂe t enperature bel ow
0O C. The reaction m xtur tirred 10 at OC for

2.5 hour §- (E%ﬁrmbﬂmbn@mgu-ﬂaoﬁeaaﬁeéatrboﬂ@ib atign
of tert-buly ronopr opl onat e g, mTo n
THE (50 nlL) at such a rate as to keep the tenperature
bel ow OC. The reaction m xture was allowed to reach
room tenperature and stirred o i ght, before the
reacti on m xture was quenched b he addition of 2M
HCl and extracted wt tOy! eOH X 200nL. The 15
conbi ned organic |layerswerf dried( MpSOH) and then
evaporated to an orange [ PuriQcation by flash

- chr onat ography [ Si O2; dichl oiromet hane/ et hanoV . 880

) <& NH3 (97:3:0.5)] afforded the title conmpound as a gum’ry
oi | (800 14% (CDCl 3, 400 I\/Hz SH;
nega@pxyhcogc@(z Bﬁhg, a2. @e‘n |§sqlged in ila-iF (30 mL)

a%\?_hi% ﬁy@éﬁécﬁc@ﬂ gci a oﬁ{@fﬁ t%iﬁ%péﬁfﬂ%e do1ufibA cobiRd to —15 °C

(BN thr THEY (r?-h@ﬁllahbi bﬂ%rlb@ﬁ‘iéﬁé‘“maﬁbhﬁzd <) ﬁiLOﬁB 6 mmol) at such a

car banovi | cycl ohexvl )" p ropa n oate 25 The
ramm@hemmq)te&nmrawwaowa‘iﬁ:dﬂmwamgonsmmwrerms then stirred

10 ag%?érfg(%f ot g{ r%t-égﬂqn?%t%fﬂ{% gp%ndamengddltlon of tert-butyl 3-
b%C#P Pﬂgﬁgh?%ogg% g]g}{ "%ﬁ)ﬁ'f romprepa %t? ?gﬁh {%teea shto keep the

tompbratufd dlew- 080! -The oepcllomemisture3-was allowed to reach room
|ic acid from preparation

oxopr cl ohexanecar box
SPBraHIe, AR SEIRY CVRID NS DEtors 156 senqtion mbdre wasienched by
tlll'b &aditidn 2df oM I'l'icmand'5 e@(’i_’ra(':@ed" 'with ethyl acetate 2 x 200mL. The

15 combined organic layers were dried (MgSO,) and then evaporated to an orange

oW

oil. Purification by flash chromatography [SiO»; dichloromethane/ methanol/ .880
NH; (97:3:0.5)] afforded the title compound as a gummy oil (800 mg, 14%).'H
NMR (CDCl, 400 MHZz) 6y: 2.22 (2H, m), 2.07-2.00 (2H, m), 1.86 (2H, m), 1.45-
1.16 (8H,m), 1.41 {9H, s): m/z (ES*) 279(MNa"); m/z (ES") 255 M-H")

20
Preparation 12 -
tert-Butyl 3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-yl)propyl]
carbamovilcyclohexyl)propanoate
N
H \>_

\\/OY\Q]/N\/\/Q:S

25 o 0

The title compound was prepared by a method analogous to that described for
preparation 9 using 3-(2-ethyi-1,3-benzothiazol-6-yl)propylamine dihydrochloride
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brm), 3.34 (2H, ), 3.14 (2H, q), 2.77 (2H n), 2.15 19 MAY 2006

(1H, m), 1.95-1.27 (14H, m), 5 1.45 (3H t), 1.41 (9H,

woO 20080982 ( ES+) 481 (MNa+), 459 (MH ) Prepar at ipgmaB3004/000822

tent - Butyl
3- (1-{f3-(2-met hyl - 1. 3- be®ot hi azol - 6- vl ) pr opvf
car banoyl | cycl ohexvl ) propanoate 10, The title conpound

salfasréineP Feishritiorr Nt ﬂageﬁfé@' OgANS 1-H2A)E-tstEBatd)HImethyt-3-

for preparation 9 us

oxepr(opyﬂe)tdlofhemr@cammqlmaembﬂreuﬁrpﬂeparatml‘am ne 15
di hydrochl oride salt from preparatiaon

"HiNME (6DC lmﬁﬂOi\ﬂl[lw&) “B8B4ilH, smtmwm s).727 (1H m), 5.65 (1H,
orf] had YeHors SRR, B R Aed) Mo 9. gt (B 4H, m),
Rk EERTIT I 5 quk) > (1

2.18-2.13 (2H, m, 1.93-1.79 (4H m), 1.74-1.68 (2H,
m, 160123(7H m, 1.40 (9H,s): mz (ES+) 20 467
(Mal), 445 (M—I+) Pr epaPEDatation 1Ben- But yl 341 - f
f3-(2- x5 ' |

2004/ 080985 PCT/@é}gg%@%gﬁeq]ﬁoagﬁoétbtl e conpound
was prepared using a nethod anal ogous t hat descri bed
for preparation 9 by coupling

3-(2-nethyl -1, 3- benzot hi azol - 6-yl ) propyl am ne

di hydrochl ori de salt fprepar ati o3, \¢ or 5
together with tert-But “ 2

car boxycycl o Ql ) propeqoaN ] 5"HNW
(CDCl 3, 400 B%; JH: 85 (1H d), 7.62 EéfH d), 7.25

(1 Hnm, 5 63 [1HObrm), @29 (2H n), 2.81 (3H s),
2.75 (2H, m), 2.19-2.15 (2H, n), 2.00-1.36 (11 H,
1.42 (9H, s); M (APCl J 431 (MH+). 19 MAY 2006

The litle compound was prepared by a method analogous to that described for

preparation 9 using 3-(2-methyi-1,3-benzothiazol-6-yl)propytamine
dihydrochloride salt from preparation 3, 4 or 5 together with 1-[(2R)-3-tert-butoxy-
2-methyl-3-oxopropyljcyclohexanecarboxylic acid from preparation 11.

'H NMR (CDCla, 400 MHZ) 8y 7.85 (1H, d), 7.84 (iH, d}, 7.27 (obscurad) (1H,
dd), 5.65 (1H, brm), 3.33 (2H, m), 2.81 (3H, s), 2.77 (2H, m), 2.18-2.13 (2H, m),
1.93-1.79 (4H, m), 1.74-1.68 (2H, m), 1.60-1.23 (7H, m), 1.40 (9H,s): m/z (ES*)
467 (MNa™), 445 (MH")

Preparation 14

tert-Buty! 3-(1-{[3-(2-methyi-1,3-benzothiazol-6-yl)propyil]
carbamoyllcyclopentyl)propanoate

lias aacad
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conpound of formula (1) HOH N wherein: Rl is Hor
woO SHtinsd3gsis Cl-C2 alkyl; and nis 1 or 2; a tp¢ipsmbe/00822
thereof or a pharnaceutically acceptable salt, solvate
or pol ynorph of said conp d or tautoner. 2. A
conpound according to claiml wherein nis 1. 3. A

TR RpaaAd wepisRaRed S Hefhon Bhalocfulf tpPasidiied for
proparatidnor 9cl dym Zouplingi n32-methyRt [BvbenZothiazePBRANEPYlamine
according to any one of clainse 1 fo 4 wherein R2 i’s

Ghydigehloride  salt dramupteperationti 3ig 4t or ahytogathast withaitent-Butyl-3-1-
cofbgnyYSoRpnypraparals [Weioa a1 according to
5 (AR DD, 4p0(MHEY Bl FREENY o) TR FHE. 0 7228 (1m 563 (1H,

bih), 3.29 (2H , 2.81 (3H, s), 2.7 , m), 2.19-2. .00-1.

| oEm,329 (o, m) 281 (3H 9), 275 2H, m), 219.215 (2Hm), 2.00:1,36 (11K,

o e M) AAR &)y YD tAPEH)i481 (M. (Exanpl e 2), 19 MAY 2006
-70

A

(R -2-Methyl -3-(1-{[3-(2-ethyl-1, 3-benzot hi azol - 6-yl ) pr
opyl ] car banoyl } cycl opentyl) propanoi ¢ acid (Exanple

N 4), and 3-(1-{[3-(2-ethyl-1, 3-

=  benzot hi azol - 6-yl ) propyl ] car banoyl } cycl ohexyl ) propanoi ¢

.. acid (Exanple 3). 8. A pharmaceutical conposition
conprising a conpound of formula (1) as <clainmed in any
one of clains 1 to 7, or pharmaceutically acceptable
salts, solvates or polynorphs thereof, and a
pharmaceutically acceptable diluent or
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carrier. 9. A conpound of fornmula (1) as clained in any

one of clains 1 to 7, or a pharmaceutically acceptable
wozm},gogs@ol vate or pol ynorph thereof, for US € pRS/182004/000822
nmedi canent. 10. Use of a conpound of f or mul e?l? as
clained in any one of clab8s 1 to 7, or a
phar maceutically acceptable salt, solvate or pol ynorph
thereof, in the preparation of a medicanment for the
treatment of a disorder or condition where inhibition
CldiingNEP i s known, or can be shown, to produce a
—beneficial effect. 11. A conpound according to claim
9, or a use according to claim10, wherein the
dis rder or £F|t| n.is selected from hypertension,
1. ess rﬂqnéPo”ﬂd/:% % iw pul monary hypert ensi on,
secondary hypertension, isolated systolic
hypertension, hypertension associated with diabetes,
hypertensi on asso tnﬁ)mnth athero clerqsis, and
renovascul ar hygérft en i & Nl ar
di sease, heart faillur €
acute rerH i . 2 RS s
di sease, hypdgfal doster nelsn1(pr|nary and = secondary),
hyper cal ci urign, strokeQ gl aucons, sity, netabolic
di seases, Metabolic Syndrone, diab es, inpaired
gl ucose tol erance, diabetic .retinopathy, diabetic
) neur opat hy, nenstrual disorders, preterm | abour, pre-
Whe'iﬁ"'an'pm a, endonetriosis, and reproductive disorders,

R’ demale infertility, polycystic ovarian
@ﬂ g inplantation failure, asthma, inflammation,
R2 Iseokeiafleyl;Rid. cancer pain, depression, drug abuse,

ci rrh03| 419 MAY 2006 -71 epil epsy, affective
nisdl evBilers, denentia and geriatric confusion,
stroi.ntestinal  disorders, diarrhoea, irritable
et 405 SRh O PHaTSREUTICN AsteplEbi sall S RIVAIS, A morph of
saléﬁér@’ Wrlasfngse. septic shock, gastric acid
secretion, hyperreninaenia, cystic fibrosis,
rest enosi s, athereosclerosis, female sexual
unction (FSD), sexual arousal  di sorder, female
2. x% mpgungsageonding ta slaimebbereind) & Lexual
dysf unction (MsD), nale erectile dysfunction (MED),
hypoacti ve sexual desire disorder, orgasm c di sorder

andA compound according to either claim 1 or claim 2 whersin R' is hydragen. .

2

4. A compound according to either claim 1 or claim 2 wherein R' is methyl.

5. A compound according to any one of claims 1 to 4 wherein R? is methyl. -
6. A compound according to any one of claims 1 to 4 wherein R? is ethyl.

7. A compound according to claim 1, which is selected from

(A)-2-Methyl-3-(1-{[3-(2-methyl-1,3-benzothiazol-6-
yl)propyllcarbamoyl}cyclopentyl)propanoic acid (Example 1),
3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-yl)propyljcarbamoyticyclopentyl)propanoic
acid (Example 2),




N

sexual pain disorder. 12. A conmpound, or use according
to claim1l wherein the disorder or condition is
selected fromfenmal e sexual dysfunction (FSD), sexual
arousal disorder, femal e segual arousal disorder
(FSAD), mal e sexual dysfunction (MSD), nale erectile
dysf unction (MED), hypoactive sexual desire disorder,

RERRRh- ST R o0 o hefeRBal v %rrc?@ilpefbaw} |
e Qe id (B Rainple2 8, S IR L 8y

bemrthiazokéivd)psepydlebrabmbyifoyclahexylyopaneitdacidExample 3).
erectile dysfunction (MED).

8. A pharmaceutical composition comprising a compound of formula () as

claimed in any one of claims 1 to 7, or pharmaceutically acceptable salts,

solvates or polymorphs thereof, and a pharmaceutically acceptable diluent or

carrier.

9. A compound of formula (1) as claimed in any one of claims 1 to 7, or a
pharmaceutically acceptable salt, solvate or polymorph thereof, for use as a
medicament.

10.  Use of a compound of formula (l) as claimed in any one of claims 1 to
7, or a pharmaceutically acceptable salt, solvate or polymorph thereof, in the
preparation of a medicament for the treatment of a disorder or condition
where inhibition of NEP is known, or can be shown, to produce a beneficial
effect.

11. A compound according to claim 9, or a use according to claim 10,
wherein the disorder or condition is selected from hypertension, essential
hypertension, puimonary hypertension, secondary hypertension, isolated
systolic hypertension, hypertension associated with diabetes, hypertension
associated with atherosclerosis, and renovascular hypertension, peripheral
vascular disease, heart failure, angina, renal insufficiency, acute renal failure,
cyclical oedema, Meuniéres disease, hyperaldosteroneism (primary and
secondary), hypercaiciuria, stroke, glaucoma, obesity, metabolic diseases,
Metabolic Syndrome, diabetes, impaired glucose tolerance, diabetic
retinopathy, diabetic neuropathy, menstrual disorders, preterm labour, pre-
eclampsia, endometriosis, and reproductive disorders, male and female
infertility, polycystic ovarian syndrome, implantation failure, asthma,

inflammation, leukemia, pain, cancer pain, depression, drug abuse, cirrhosis,

19 MAY 2006
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epilepsy, affective disorders, dementia and geriatric confusion,
gastrointestinal disorders, diarrhoea, irritable bowel syndrome, wound healing,
diabetic and venous ulcers and pressure sores, septic shock, gastric acid
secretion, hyperreninaemia, cystic fibrosis, restenosis, athereosclerosis,
female sexual dysfunction (FSD), sexual arousal disorder, female sexual
arousal disorder (FSAD), male sexual dysfunction (MSD), male erectile
dysfunction (MED), hypoactive sexual desire disorder, orgasmic disorder and
sexual pain disorder.

12. A compound, or use according to claim 11 wherein the disorder or
condition is selected from female sexual dysfunction (FSD), sexual arousal
disorder, female sexual arousal disorder (FSAD), male sexual dysfunction
(MSD), male erectile dysfunction (MED), hypoactive sexual desire disorder,
orgasmic disorder and sexual pain disorder.

13. A compound, or use according to claim 12 wherein the disorder or
condition is selected from female sexual dysfunction (FSD), female sexual
arousal disorder (FSAD), male sexual dysfunction (MSD), and male erectile
dysfunction (MED).



