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WD 2004/ 080985 PCT/ | B2004/ 000822 -1
3-(1-13-(1, 3-Benzot hi azol - 6-yl ) propyl car banoyl ] cycl oal

woypbjmseganci ¢ Acid Derivatives as NEP I nhi bi PoTABZ0€000822

i nvention relates to inhi bI.FOI‘S of neutr al

endopepti dase enzynme (NEP), uses 5 thereof, processes

for the preparation thereof, internedi ates used in the

3211, 3B enzetitiazobbyl)propvicarbameoytiowckiabkyi}propaoic Acid
|n||tors These inh{ bitors tjlity in a

variety of therape&ﬂ'&‘&%@u@h@ﬂ% t r eat nent

of male and female sexual dysfunction, particularly

femal e sexual dysfunction (FSD), especially wherein

The if@Dtion réfated o ishibitats af meisel edidspepitdasersmyme (NEP), uses
NEP i nhi bitors di scl 91/ 0

$1Braeio PIOCEEPD S9TIDS PISOHE w@%?"ﬁ@fegnagé‘f%%méﬁ
é@q‘t‘%&rﬁfhe’?gtgpéﬁlw%@bgg‘ilgoﬁAlé’&onﬁrﬂéﬁﬁﬁqgﬂlgggﬁ?giwrs These inhibitors
have btilityirs afvariety @fatherag)emabelre@& m@ludmthmtf@amer(t \wbpjale and

Isreste e Al Ryetlaotn. BoriEiE eshTn PERTg s ETER (REp)

b8SeciafVRAbRHE R FOBi 8 9erpaleesd uet afdusalNEBomIs(FSAD)bI e
secret eéd endopepti dase 2Q (SEP). The conpounds of the

present invention are also sel ective for NEP over

. , [ e [
(B, kel SRelRak S Qe B Wb o 1BesB Y P25 13, wo
02QFonaBrdmceRI N2%s 471 opert| es, in particular good
oral bioavailability and sui tabI e duration of action
for in vivo efficacy. 25 According to a first aspect

118 5D GBI oSN loyeari i foar. e

neé mmﬁﬁlfﬁthﬁﬂ'@ﬁir tFéatKr@hlﬂare ééxu\aj dy&hbtﬁ)rF(i\ﬁSD ) {d disclosed in
wherein 30 R1 is H or CHS;
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 endopeplidase
(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 pharmaco'kinetic 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

(I) or pharmaceutically acceptable salts, solvates or polymorphs thereof

wherein
R'is H or CHa:
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WD 2004/ 080985 PCT/ | B2004/000822 -2- R2 is Cl-C2
alkyl; and nis 1 or 2. A preferred aspect of the

wonvamgiss are conpounds of formula (1) wher ei RCWVIBE04/000822

5 In another preferred enboglinent RL is nmethyl. In yet

anot her preferred enbodinment R2 is nethyl. A

particularly preferred enbodi nent of the present

i nvenRf CqGe atiopanchds of  fornmula (1) wherein Rl is
methyl, R2 is nethyl and nis 1; Rl is hydrogen, R2 is

10 etAy§ 18 n is 1; RLis methyl, R2 is ethyl and n

is 1; and RL is hydrogen, R2 is ethyl and nis 2. The
conmpounds of the invention are o
ARyrefbrivist agpecs-of he ngentiomerchgomposnde Al ormuie d) whereimn is 1.

AR 0By blSTaRE TR HehPRETY Mot opanoi  aci ¢
fr Yét‘e{r{o'ihéﬂpr%\‘éwéd dmbolrnamtiRt ikzakttt.yl ) propyl ] car bano

yl }cycl opentyl ) propanoic acid (Exanple 2),
(R -2-Methyl -3-(1-{[3-(2-ethyl-1, 3-benzot hi azol - 6-

| D5, GRARABREMISISNSRE BE e HeBBANRVENTSH Sre compounds of
| ’ 2

Borfrild [ wherehR! is In@hhle RPas histiagll arfet iy i9 pr Rbisl AyokogenR® is
yl }cycl oh_exylr%propanoi c,.acid éExar[EI e 3%, 1. 5,
sthylapg oL ig L fetinynethylaRonotbivhaagd 611s . gndl gt dpywfleegenaf is
gwtyig I OIE?(yI ) propanoic acid (Exanple 5),

- E‘?é‘ -met hyl - 1, 3- benzot hi azol - 6-yl ) propyl ] car bam
oyl }cycl opentyl ) propanoic 25 acid (Exanple 6),

R)-2-Met hy] -3-(1-{[ 3-.(2-nethyl -1, 3- benzot hi azol - 6-
3h?rﬁ°@2ﬂﬁq‘{d§r@atﬁﬁﬁ‘£e@'§r‘&5%xyl ) propanoi ¢ acid, and

D 1%l oA £ isrorenzot hi azol - 6-

Sﬁ %r%g%@&%aq ggi.ngzyﬁﬁh cﬁéﬁg%k())%;agﬁoanoi c acid. 30
Ph pfopytearbeomgytiopclsperfityhpropenormdid (Exareple 1),
3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-yl)propyllcarbamoyl}cyclopentyl)propanoic
acid (Example 2),
(R)-2-Methyl-3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-
yl)propyl]carbamoyl}cyclopentyl)propanoic acid (Example 4),
3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-yl)propyljcarbamoylicyclohexyl)propanoic
acid (Example 3),
3-(1-{[3-(2-methyl-1,3-benzothiazol-6-yl)propyllcarbamoyl}cyclohexyl)propanoic
acid (Example 5),
3-(1-{[3-(2-methyl-1,3-benzothiazol-6-yl)propyljcarbamoyl}cyclopentyl)propanoic
acid (Example 6),
(R)-2-Methyl-3-(1-{[3-(2-methyl-1,3-benzothiazol-6-
yl)propyllcarbamoyl}cyclohexyl)propanoic acid, and
(R)-2-Methyl-3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-
yl)propyl]carbamoyl}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),
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(R -2-Methyl -3-(1-{[3-(2-nethyl -1, 3- benzot hi azol - 6-
yl ) propyl ] car banoyl } cycl opent yl ) propanoi ¢ aci d

wOBs@Empdass 1), WO 2004/ 080985 PCT/ | B2004/ 000822 PCT/3B2004/000822

3-(1-{[3-(2-ethyl-1, 3-benzaof hi azol - 6-yl ) propyl ] car bano

yl }cycl opentyl ) propanoic atid (Exanple 2),

(R -2-Methyl -3-(1-{[3-(2-ethyl -1, 3-benzot hi azol - 6-
Sléxqua‘émﬁﬂ }%w)ddthmzbl@ql’)plsdp)/ﬂcamarrmyd:}cyclopentyl)propan0|c

QC'MEK?@peZébt hyl - 1, 3- benzot hi azol - 6- yl ) propyl ] car bano

e Ebent r%g@f@@é}ﬂws BsiAiRam e 3),

1; 3-’benzot hi azoI 6-yl ) propyl ] car bam
piydrbpylidarbampll} @rabpzerdyiypropancic (aEich (Biaenple,4)and

3-(1-{[3-(2- [ - . .
A eI EE@%FZ@ZCWF%W W L e
Ex 6 Mo d
5@2‘“‘5 FAES2 BE byt 3 e{[lé (omethyto1 o compounds
331 R mstiad o, 3®enzothiazo -6-yl)propyl]carbamoyl}cyclohexyl)propanoic

%I@bgﬁggﬁécg{ barmyl }cycl opentyl ) propanoi c acid
3=(4 Yrd- gzﬁw(e%hﬁnhsibehzaﬂiv@zmtﬁ d;fl‘é%(l]t@fb’émbglmbdldpbﬁlﬁ)ﬂmpanmc

% opentyl ) propanoi ¢  aci

ael (ék £).3- (1-{[3-(2-ethyl -1, 3-benzot hi azol - 6-
yl ) propyl ] car banoyl } cycl opent yl ) propanoi ¢ aci d
(Exanmpl e 4), and

Mdslp{éférréac@h’fpdunl;ls%rbenzot hi azol - 6-yl ) propyl ] car bano
exyl anoi ¢ 20 acid (Exanple 3).

Lcycl oh )
2 ZTM%@MW'&M{ (Caretint-dpt-BeBzPthiazel6t he conpounds of

e .4{8@@&#@@%&2 3pafgB id (B APR D32 11 on
Sl t{§3-a2- etHy!I}ri (B behzathiazol-8s/)promticadamadieytlopeotyl)propanoic

salts. | es include the acetate, aspartate,
ﬁéﬁiz@ﬁﬂm'%ggyl ate, bicarbonat e/ carbonate,

f E'N?élﬂ&le:a ?g@agéaéw 1Y bédinias@ilsy! ate, esylate,

rat e; gl'uconate, gl ucuronate,

igl) pmpy&«:arbahw@t}oynwpemtgl&pmplanmoo&gld (Example 4) and
h%(ﬂ ﬁ@ghy‘fég’{ﬁ ggth@%gé%/ll %%pdy car Oil'rr(%loyl}c:yxﬁl)%e%?lppropa,n0|c

acid (Example 3).

Pharmaceutically acceptable salis of the compounds of formula () 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, hydroiodide/iodide, 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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30 and L-lactate, nalate, nal eate, mal onate, nesyl ate,

nmet hyl sul phate, 2-napsylate, nicotinate, nitrate,
wonrei4asess pal noat e, phosphate, saccharate, steRCatB2004/000822

succinate sulphate, D and,L-tartrate, and tosylate

salts. WD 2004/ 080985 PCT/ I%2004/ 000822 -4 Suitable

base salts are fornmed from bases which form non-toxic

Saitalsle Hasengilesarei forrhed éranh basés nihichuformanem-tdxiensalts. Examples

T
és?lgﬁvslé\ﬂgle p%(ﬂéﬁir*ém %ﬁ"le“”lysf Isfiffn 2Nflegluitine, olamine,

For revi e on sul tarLI e salts, see Stahl and
bétassium, s‘d@mdbptndamefhanmharambzmc saki$. Salts:
Properties, Selection, and Use, WIey-VCH Wi nheim
CGermany (2002). 10 A pharnaceutically acceptable salt

gBr aaCPémé\H”%nOfsuftabI@ms%Ité' )sdyshl r gadi Wermutrpargedoook of
m xi1 ng toget her sol utions of the conpound of

Pbarmaeet(tlc)al Saltst Fyopediesr &election, andbiise, Wiey-VCH, Weinheim,
g{ﬁ The salt may precipitate from sol ution
( ?ected by filtration or may be recovered by
evaporati on of the solvent. 15 Pharmaceutically

acceptabl e solvates in accordance with the inventi
Anpharmacenyionlit accapiaplg dalizefea carwosnd afrermagla,dhimayrbe readily

[ t44t
Elab 8 SO RR 1SR sERRIRE SElHel orMBREhd of By ) and the
teviesd aeil or basd, ashapprepriatd. dhehsalt maycpresipitate #6m solution and
conpl exes wherein, in c rast to the afor emen% ci
beicpleeted Qyﬁgtrgy%ogﬁ@yoq%@coge@ ee¥gRoration o the Solvent.

non-stoi chionetric anounts. For a review of such
conpl exes, see J Pharm Sci, 64 (8), 1269-1288 by o
Fabebhtaumidaiv poceepEdis solveiee im aicterdance wigh dheriaeantiop include

Ez%%?%%ﬂ%q«%a"tég“@%r%d " Soieh &f hoaRIERIPhSpRf dsmisotopicall
Qﬁb% (e aré'ﬁg@%e&ﬂ{é-é& oMsceal.. The invention

I nc pol’ynor phs of the conmpounds of formnula
(1) as hereinbefore defined. 30

Also within the scope of the invention are clathrates, drug-host inclusion
complexes wherein, in conirast to the aforementioned solvates, the drug and
host are present in non-sioichiometric amounts. 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 (I) include references to salis
thereof and to solvates and clathrates of compounds of formula (I) and salts

thereof.

The invention includes all polymorphs 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 (I) which have
little or no pharmacological activity themselves can, when metabolised upon
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Also within the scope of the invention are so-called
"prodrugs” of the conpounds of forrmula (1). Thus

woeoddamepsser i vati ves of conmpounds of formul a (PETAB10041000822

have little or no pharnaco%{glcal activity thensel ves
can, when netabolised upon 2004/ 080985

PCT/ 1 B2004/ 000822 -5 admi nistration into or onto the
bddyms’gjaucm m'te @rmt@mqommwgvﬁ rié@ torabenppLnda @ fergula (1) having

Y dgsions ey BigPaguA s e ob R profids” s 1
i nvention can, for exanple, be produced by 5

repl aci ng appropriate functionalities present in the
Cooghoigadis accdrdancg avith Jhaninventionrean, nformexemple, kadweduced by

th t h
RREARE cppropiRe S BiaEifes, oRisel R T b ERDGEt fymyta () with
BEREBAMOLES! IGRrefo thbe8%killed iRahkYart a8 prd- mmmﬁusdﬂescnbed
of formula (1) may thensel ves act as prodrugs of oth

o eamanins' Qesigroehiiragnggs” bydd rﬁ}m@m@r%ﬂilﬁ@vlﬁm 1986). )
containing one or nore asymetric carbon atons can
exi st as two or nore optical isoners. Were a conmpound

Findllgr cetiadin Compounigiofisornaula §) keay thepnsehvdecast! sangrodrugs of other

group 8eorretr|c cis/trans (or Z/E) isoners are

p‘@moyn s of forgwie (ther e t he conpound cont ai ns, for

exanpl e, a keto or oxinme group, tautoneric i someri sm

("tautonerism ) may occur. It follows that a single
safyfoemlieb {1} comtaiind) ane aremosepasywhmesticreaibomatoms can

Gomeourtd
'é%%fé't oL Modhnoptoa 188mgl MBI & ettt fhforuia 1 contains

IQ o &l r%f r"oi]ﬁ %@%@Hﬁd&sﬁfaﬁsc(bma iSbrhers are possible,
|nc °’ng conp s exhi

Iting nore than one type of
mdrmrhmen theen comipaLunde sonteinsnéoroexaspde,t eketsf .or oxime group,

i s/trans .i soners be se ated by conye onal
S RHIedEe S HBFTo R B TBT 58Y BEPYF ol TGS p & single
fc%hg@&@u@f%é e&hmtm@@ﬂhaﬁfdh%tl? é'&?édrﬁéhs’#ﬁ.d
chr ogra%hy Conventi onal ftechniques for the
preparation/isolation of individual stereoi sorrers

IGLRE WG R SoBbR "of R 556 iRitRibh Bl ‘qipghlical isomers,
ROTEREE iebmrsadid ahulkehidritatibigy ofSiing, cdmpoumadsmel eiormula (1),
chiral HPLC, or fractional crystallisation of

@@@@lél&ﬂrﬁwdsceﬁablﬁ@gfm@f@e apyOone AR ghisgmerism, and mixiures
of one or more thereof.

Cis/trans isomers may be separated by conventional techniques well known to
those skilled in the art, for example, fractional -crystallisation and
chromatography.

Conventional techniques for the preparation/isolation of individual sterecisomers
include the conversion of a suitable optically pure precursor, resolution of the
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.
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the racemate with a suitable optically active acid or
base, for exanple, tartaric acid. W 2004/080985

wOeCTU40B®894/ 000822 -6 The present invention aP€D/1B2004/000822

i ncludes all pharmaceuti cal l'él accept abl e i sotopic
variations of a conpound of forrmula (I). An isotopic
variation is defined as one in which at |east one
atomis replaced by an atom having the same atom c

A0 Sese, Wl 488, U, S R RAY Bcepile oo

i venlatipas of &l ¢arhpeurid of faraluls (IPNAK Rsdibisic GaRRBoN S défined as one in
ntion 1 nclude isotopes of hydrogen, such as

tz\?lﬁish%\{ st onepdiem sueRrlagsd fycam atp Aavingiherssyae atomic number,
I B0y Sm S A Brort Hoh % 6Mie Hias usy PR i fgture.

as 18F, and chlorine, such as 36Cl. Substitution of
the compounds, of the invention with isotopes such as i
oéﬁﬂfep'gg & isptopes,giitahig ol inclusiein 4he QORI picthe invention

A rea21er, j 13 14
SHEO08S0 R AT ) DO ) g U ana

ritlogen slibage "NSoxygen, rseicbrass | Quatidn¥6; hosphoris, such as 2P,

AT 85 B e T 67 o i P o
exanpl e, those incorporating a radioactive isotope,

are useful in drug and/or substrate tissue
Puhstitgion ehthet crimpeundshef thedinvartiony withssetopes such as deuterium,

trjteym L.e : -14. i.e. 20 14C . e

plaér't i%’ulrgkfly yaﬁéa uq%?'%gf a{h%%beﬂ‘ﬁ'tl;pégé'apég\??e\ﬂ?%‘f%?$ drom greater
anstabofic istabilifgoriet efamphs) dntradEd BRI MalHRfeest rdduced dosage
| sotopic variations of the conpounds of formula (1)

daAuiRRenks ppdhiensedpay ba PRsTeriedrin semesisturneienaegues
known to those skilled in the art or by processes 25
anal ogous to those described in the acconmpanyi ng

@a_tmh @sotapit Vargimnat ofolhe corbpogndyd BF @@lrnhmae(gi, ot Qj@én?aple, those
variations of suitable reagents. The conpounds of )
fRTHBPERNNG) @ ragiqastive deotepear ARl UsspH d9- diugeand/er substrate tissue
NARBLRSH O i Vil -' lug A4
qrﬁl‘gi ligllnfnddo%ﬁjﬁeyssiw %%B%Qrvgr#gggwgﬁéﬂhg&ép’ieal H’ %@d&rbon 14, ie.
MGy amapartiovlarigdiseiirfeq ilia pyrpies imgviswyoibidieirssabef o incorporation
thids gar pose. Vf\D %004/ 080985 PCT/ | B2004/ 000822 -7

and ready means of deiection.

Isotopic variations of the compounds of formula (l) can generally be prepared by
conventional techniques known to those skilled in the art or by processes
analogous tfo 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.



Compounds of fornmula (1) nmay be prepared by the
follow ng process as described in schene (1) below R
wOCHR)m0ISSs PG O OH ~>-R2 H2N' S (I1) O 0 (I11PCTA§2)4/000822
R (CH2)n N HR PGONS_.Q(I\/) I (b) R(CH2)n N 2
HO~ SR OO(I) Conpounds of formula (1V) may be
prepared by reacting conpounds of fornmula (11) and
Cobhipounddef férnsule ¢ dnay be pregarpd dydhe fallaning progetiscrs
bond formatjon - such reactions may be carried out
feeribed 'WS&EG%(i')ZQ%jOWf conditions well known to the
skilled man. 10 Typically, the carboxylic acid may be
activated by treatnent with an agent such as
1, 1' - car bonyl di i m OHg) (CDI ), fluoro-N, N, N;N
-t et ramet hyl f orfdani di i um hexaf | uor ophospha

or a coppi Aati o ofreageyfs such as N 2
azabenzgﬁ@ - rs( pylLlrlﬁ [ R
hexaf | uor ophasphat e 15ll( PyAOP) & S

1- hyd{dxy- 7- & abenzot rPazol e (HOAt). Alternatively, (Il
the reaction nmy be carried out by addition of a

pepti de coupling agent such as| WO 2004/ 080985

PCT/ | B2004/ 000822 (a)

PG-O

HO

Compounds of formula (IV) may be prepared by reacting compounds of formula
(II) and (11l) 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 hexafluorophosphate
(PyAOP) and 1-hydroxy-7-azabenzotriazole (HOAt). Alternatively, the reaction

may be carried out by addition of a peptide coupling agent such as
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-8 O (7-azabenzotriazol-1-yl)-N, N, N N urani um
hexaf | uor ophosphate (HATU), or

wo2bEmsassi azol - 1-yl - N, N, N, N - urani um PCT/IB2004/000822

hexaf | uor ophosphate (HBTU),,or N,

N di cycl ohexyl car bodi i ni de §DCC) .

1, 3-diisopropylcarbodiimde (DIC) to a mxture of the
ex(7dazabraotrizzol-THyd- Neg bt Nooraniumarexafidorphosphate (HATU), or

t abl | h 2 i di ne,
L hermoaza okl BoRim Fex dorel RS (HRTYY, or

« - . o d n
R e
mixtuer of the dcid ahd emine. Thierrgaclinn istcardedhpuhin asuidakle solvent
i | 1 t at | t. T t of
Siabas Erly PRI N AETmERuIERAmIBE (BIRT Congi 11 ons

iRe8facctapRid (DMREEPY2heibl/ -2 tendinBee HebPerPG:°C and the
gﬁ’l\lgg Ige grcﬁ%s argj dggcri be%l |§In Q?'Er otective G oups

bailidy gpaimtof Symsolkens” by T. W Geene and P. G M
Wits, 15 John Wley and Sons Inc, 1991. The
conditions required for renoval of the protecting

Pr&EREY, &hefdoRve EReFisidifectet usiRgICDY, @idthylantngandisopropyl
conditions for their renoval may be found in

pe¢taieeas solvedtich as Geene T.W, Wits, P.G M
Protective Groups in Organic Synthesis, 20
W ey-Interscience and Koci enski, P.J. Protecting

Eheynsdudiiifpiecesshitep ¢ajibliyen Beatetl andarthe lvohglitiops afiprocess
and deprotection is acid catal sui .t ab) e

d i ]
SH5IP/B) REIOVa) Oh PIABICETOLS. P B1 SHERPIE IToWRRIAT GeRoTibRg in

05360 A ST hgY BT S 5 e

e Wildy dhd Sbds (z) 19RL (CH2)n / N

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-Inierscience and Kocienski, P.J. Proieciing Groups, Thieme.

Preferably, PG is a feri-butyl group and deprotection is acid catalysed using a
suitable solvent at room temperature. Preferred conditions are trifluoroacetic acid

in dichloromethane.



H>R2PGONXS OO0 (VI) (X (a) RL (CH2)n N H
PGONS OO0 (IV) In an alternative process,

woanpmsepds of fornmula (1V) can be prepared froRCHIB2004/000822
conmpounds of fornula (X) a[@I_ (VI) by process step (a)
conprising an aryl-allyl coupling. Suitable
conditions are well known to the person skilled in the
art. Conpound CHorrmul a (X) nmay be prepared from
conpounds ofBf¢rnuNa (I11) and allylanine by process

step,&Lb), co g apyde b Mion. Such
reac éée? ra:'_gd olite RQ W de variety of

condi tiong| well kno to the skilled 10 person.
ConpoundsQf formul@ (11) and (111) may be prepared
according to t(hl¢ processes described in WO02/079143.
F?(? 4/ 000822 -10 In addition,
I'Y" may be prepared as
N (V) PG x (VI) (c) PGN?2

15 WD 2004/ 080985 PCT/ |
compounds of fornula (I
descri bed below. PG R2
~ R PGNS

PG-O

In an alternative process, compounds of formula (IV) can be prepared from
compounds of formula (X) and (V1) by process step (a) comprising an aryl-allyl
coupling. Suitable conditions are well known to the person skilled in the art.
Compounds of formula (X) may be prepared from compounds of formula (l1) 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 (II) and (lll) may be prepared according to the processes
described in WO02/079143.
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(M1) (b)) VN ~~-R2 H2N\ S (Ill) 5 Conpounds of
formula (VI1) may be prepared from conpounds of

woaommosesg\V) and (V1) under the conditions of POTOB®SE000822

step (c) an aryl-allyl coup_ll'_ng. Sui table conditions
are well known to a man skilTed in the art.
Particularly suitable conditions are those of the
Suzuki - M yaura coupling reaction [ Angew. Chem Int.

d. 01, 40(24 4544- 456 with a hydrobor . .
Tingen: se@poptenar G iin BlabSBPaERT 6 Bk§tibed below
protected allylamne derivative (e.g. Di(tert-butyl)
al I yli mi dodi carbonate Bi oorganic & Medici nal Chem stry
Letters, 1999, 7, 1625- 1636) and g eranB derivative,
such as 9-BBN. ConpouRfs of formul
prepared from conpoungs of fornul g 5 under the
condi tions of (95 oFagS s*efﬁib) Renmoval of Pprofecting
group PG described herein. WO 2004/080985 (V)

PCT/ 1 B2004/ 000822 -11/ N1 \> R2 N X (VI) (b) N

\>- R2 SN (VII)
J (c)
N
PG
A\ 2
PGS
PG S
(VII)
o
¥

N
HzN\/\/©[S\>_ i

(1
Compounds of formula (V) 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 suitable
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-butyl)
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 formula (VII)
under the conditions of process step (b) Removal of protecting group PG
described herein.



(a) N ~~R2 H2N s (II1l1) Alternatively, amne (lI1)

can be prepared from conpounds of fornmula (VIII) by
wonrop@sesst ep (a) conprising reduction of carbeaTaBIbEMOS22

and carbon-nitrogen 5 multiplie bonds. Suitable

conditions are well known to the person skilled in the

art. Particularly suitable conditions conprise

treatment with Boc20O N Cl 2 and NaBHA_ f ollNowed by

deprotection of the resultant ter put gr as

descri bed above. dsjof fo VIll) c be
prepared from onitrile and _estpounds~cqof fornul a
(VI) by process step (b) conprXsing an aryF al |yl

coupling where X is a 10 hal ogen pref §vBbl y i odi ne.
Suitabl e conditions are well vvn to the person
skilled in the art. Particul suitabl e conditions
conprise treatnent with Pd( )2 P(o-tolyl)3, and
NaQAc in DVF. WD 2004/080985 PCT/ | B2004/ 000822 -12 N
H\ R N +\ OOIC S (IX) (a) N \~R2 (M11)

Al ternatively, conpounds of fof I11) may be
prepared from cyanoacetic @ s of
formula (1 X) by process step sati on.
Suitable 5 conditi 3 nowd to a man skilled

|n the art. Suijadle conditions are described in
"Advanced Organic Chem stry" lem Jerry March, 4th

edition, WIey-
l@

\> 2
H,N 3
(It

Alternatively, amine (lll) can be prepared from compounds of formula (Vi) by
process step (a) comprising reduction of 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 tertiary butyl group as described above.
Compounds of formula (VIIl) can be prepared from acrylonitrile and compounds
of formula (V1) by process step (b) comprising an aryl-allyl 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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Interscience, p. 945. Conpounds of forrmula (IX) are
known in the literature (e.g. Zhurnal Qoshchei Khimi

w0 20@d809834(11), 3801-6). 10 Al of the above PeagBi00#H610822

and the preparations of nOVﬁ% starting materials used
in the preceding nmethods are® conventi onal .
Appropriate reagents and reaction conditions for
their performance or preparation as we pcedur es
for isolating .the dgugired products 4

to those 'l ed\yh the art with refe
Iiterathe/brece nts and tthe Exanple S
Preparations herenbel ow. 15 TheH@npounds of the
present invention are a class of NEP inhi@ktors,

sel ective for NEP over SEP. In general i )s
inportant for a drug to be as selective as possible
for its desired 20 target pnzyme; additiona
activities give rise to the| pgssibility of side
effects. SEP was relatively recently identified and
its exact physiological role has yet to be fully

det erm ned. However, irresp ct|ve of whatever role SEP
may or may not play, it W

PCT/ | B2004/ 000822
precept to ensure
closely rel atea rar ge% of unknown

physi ol ogi cajN W t hout being bound by any
theory it is becom ng cle VI qhat NEP and SEP are 5
capabl e of hydrol ysing naqy of the sane biologically
inportant pepti des such as enkaphalin, endothelin

e ShERnRu R T LAt Bl R B oaceno
aee we&ﬂbbeﬁwofﬁjrm (m b?@'fd&&b%% i6p i) contfenkhtiéh, Suitable
patient is treated with t hat inhibits NEP and

wwdltlom arg wel lkpews tofa mﬂars,klI@ﬂ infleg @rtp§pttaialé§omﬁ@u’is are

bRy Ao DY G e B S RIFER k) Sfign it

lrﬁdt&@ﬁ;ﬁc@nﬁ 91115 Cempbanes of fdratfa (IXphrelRAowh lih the literature (e.g.
therefore I ncreased. A nunber of side effects

Zbyeal Shsichpt Khimdl (1964)i B4(hD). |138R-8).of t hese

pepti des nmay be posited: blood pressure may be 15

| oner ed when ANP | evel s are increased; increases in

@ikt pihabbové e@'ait&)nmdl thatbreparations géaovel gharting materlals used in

per ception; endothelin-1is a /gtent vasocons%r C
theipescey ing met ods are conventional. Appropriate reagents an reactlon

-13 i S

di-cRAal chemistry
sel ectivity over

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 hereinbelow.

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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the | evels of conversion of Big ET to ET, or the
hydrolysis of ET-1 may lead to changes in bl ood

wonresi®semss 20 Thus if the patient is given a NBET/IB2004/000822

sel ective inhibitor, the ingrpeases in levels of these
substrate peptides will be I'ess since active SEP

enzyme Wi Il still be present. Any side effects

ae @cﬁﬂt@derdedpml chemisiy precepiiol ensore thad Saysrpgihasselectivity

e elas e RIEE it atriiol gty AP ubfhd bhlgBicidit: FiRton.

Ievels including in the testes, heart, brain,

kldney, sal ivary gl ands, thyroid gl ands, Elacenta,
siiheut baieg bpHad Byariaegry(it is braonaing sleardnat NEP and SEP are

L s s g

AermEBhamhleeldeT)ﬂmgseﬂﬂNhelmhqu@g ETSHbtadgkinhe sabstadice P,
ik to have the 30 advantage 0 greater potenti al

faéTg'CﬁeBW@ dneiriaphgisivpptiggreniid R) and \%nQQQHPB'QGQ@@S'nQ

I?FF 0822 -14 Surprisingly, inidentifying a
ass of inhibitors selective over SEP, it has

been di scovered that these conpounds have favourabl e
ar macoki net i opert r tratjon. 5,
Aha prastys e wRbebiia B3t bRRIRITERFILSER, I nydonsis of

Bh&ady 8i inelk| Igﬁag)tlde;‘s Qﬁb?iéf)\ﬁﬁlcﬁkélre'nblfl Ive'deﬁﬂ‘u Hébi?r'i;ﬂ%%ment in

the gastr ol tin tract and ve a metabol'lc
rseo(eabfuahtmmassomatedszvuﬂbNEmnhma:twrt amasxbemedumd and the levels of

T e RpetdRs i the SR ReteaStA Auihar o s, Hireet pesociated with
eligd Pl theagvels bf tHereepdiaes m&y Bé%‘slté@' Blb¥d pPesERIE may be

conpound wi I | be renoved by netabolismas it passes
ilpweretoviher AN leygiscargiinerigieaed increases imeokephalin lewels may lead

e NRAETR o A BT RS bt Bl recucin

dnelteviels diheorivemion of %Em@t@bqirltﬁ@h?ar@ygé B¢ EWL 1 hay Iead to
lead to it having a short dur ati on action. Thus,

ichappesin Dlopd\Riesstiee for drug nol ecul es to have the
properties of being 15 readily able to cross the d
tract, and being only slowy netabolised in the body.
ThrisGANDR- aiirss Bygiven a MERalgjedivedniiibilonueinctedses in levels of

edicting the ability of a .given nmol ecul e to cross
B asuigimais Pophdesikes|ass WAt e SRR HANIIS be
hRdSentIRAY sfddEPreeté hi¥ociated 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, small 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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20 The majority of metabolism of drug nol ecul es
generally occurs in the liver. Therefore the use of

wauanernsodsser m crosomes (HLM is a wi del y accepCeaB2004/000822

met hod for neasuring the Sﬁ eptibility of a given
mol ecul e towards netabolism™in the liver. The

conpounds of the present invention are stable towards
Suidristigldmidertifgingdal classhelNESdnHibiscEelettivexovaariERribhas

table t ds H.M dicted to h d L.
Beondiscoaerad it s commRyinisiavedavediable.ahagmagakinetic
? éﬁi%@b@gdﬁsﬁ@@goﬁf conpound as it passes

oug e Iiver) an

a long residence tine in the
body - sufficient for the drug to be efficacious. 30

Addi tjonal Ly th f "the inventi , "
A bl RSt SRP LR o B R 2L Bat s abiy to
Léédfﬂ 'droé@fh@g%as%irﬂeghr% gt)m@ct RAGLH/e R FlatalssiRyratedsuch that it
andl e. WD 2004/ 080985 PCT/'| B2004/ 000822 - 15 The

isompcaulbiiact 46 exiemsivevaatabolismras it pRERS Hew 1be GlHeact into the

S BER, A ABD v BB BLGRR e REpfiach & vt tower
bibaeanAIMy Ws InhorerripduRl WillsRaranovart B nictalbelidnbas tpasses into
This enzyne is involved in the breakdown of several

Hieosystemie @rq@?imﬂrm@sa deygeigvn Hie pEpemiR g aionhe metabolic
BT Aol PLAGERRDIE AR 5edpiot Spp,arl e ooy

PEftintketa b OHSWR)of aldrat &l eaddioatii&ving @, shoad duration of getien.

rel ated peptide, endothelins, enkephalins,
neur ot ensi n, substance P and vasoactive intestina

[ [ ; :
TS SEF 8oy ool 58U, LB progertos o poin
reddilylaidd ic castithe Gl tact,redl beiag thibslbely metaedlised i the body.
Thus, the conpounds of the invention, by inhibiting
the neutral endopeptidase EC 3.4.24.1 1, can

ﬁﬂb%‘%b@-ﬁ_ﬁ%géy R gm@g abe&hibathsdaffoPhRtingahe ability of a
pept1 des. us, 1 n particular the conpounds have
ghvieni myleicolet toecrose then@htract. Thermalestlesfofdhe prerant invemtion have

i_ncl,ydj ertensi on, pul nonary hypertension,
§8Pﬂgﬁ%¢§r%§§-cu| ar disease, heart failure, angina,
renal insufficiency, acute renal failure, cyclical

oedemm,
The majority of metabolism 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 salt formation and are thus particularly easy to handle.
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Meni eres di sease, hyperal dosteroneism (primry and

secondary) and hypercalciuria. The term hypertension
wonoed4odessal | di seases characterised by supraROTABI004/000822

bl ood pressure, such as esseatial hypertension,

pul nonary 20 hypertension, secondary hypertension,

i sol ated systolic hypertension, hypertension

Jheasinpahds oftthdiinnertion, ara ymhibitensaif dhe Zincode pansentynautral

POBRSSTAAREaEG .4 AT cre IS Bratipsifiad i ot of the
m\fé‘hﬁoﬁr\nﬂﬁ %éﬁtHeSdléeé%é@%téé fEted BEIGW. Tﬁ{écéﬁﬂh{&is){nvolved in the
term "treatnent of hypertension” includés the

]tcb'r it ofoseveraiieactive adigopepiides; slaaying peptide bomfgs on the
e AEp o SRonF iy e AR espidps melpioted

Andidatrzl hattRirelld poISTUIER, (NNmabbﬁfbeeﬁ'n@lradWWhl @dlcitonin gene-
i ncl udi ngt renal failure, obes| ty, and netabolic

delataskeeptiden endathelinsceritepnalins, swﬂetﬁ%)n snbstapeeiFcand
Fg&?&% |h1%§ |Hglgp>é,dhd%‘?$o%6@ﬁ1egé I%%E) @és ﬁﬁg% hg@g ;v,ﬁgodllatory

ucosSe 't ran Inclhu comp I ons

&udhwmohbmimm functibng apadeliy andthatndretic aetivitycor mediate

neur opat h In addition, because of their ability to
@@h@ﬁppé?ée?tﬁe effects of ANF the conpounds have

utility in the treatnent of glaucoma. As a further

result of their WD 2004/ 080985 PCT/|B2004/ 000822 -16
dinusj the campolmds of theénveniionaby éntdbiting tthelasatral endopeptidase

5GP 4 Toan hefertiAE Rsctiplogioa) Slecter RRAGINeAPUGSS. Thus, n

%’éﬁmﬁlé‘r th8 %orﬁﬁ&ﬁ‘fd@%ﬁveqtlllgﬁiﬂ%é ‘i'@atr%ﬁ%fj& hamber 8f 8fs®rders,

'abour, pre-eclanpsia, end triosis,
mmbmdmg @ypeﬁemlsm pdmon@es bmrwn@cmm@mp@mlwamwer disease,

raRhiue! SnoPS: 1ehAL it a8srenal ftte, cyplieal oedema,
'Wﬂ@ﬁe‘s%ﬂseéééo Wyﬁeidl@@éte@ﬁéiﬁm(pr*wﬁéhﬁéﬁ@kéé&hdary) and

| eukem a, pain, cancer pain, depression, drug abuse,

@Npew@mwna equ @Wypmeéalom@cludeaaﬂ@hseaseé wbaracierge by

APbtssiire BRBG-SFbr. SRS o ks SEMATIDE ARG Al tlomary

wpéﬂ@n‘mam yenondiaheayparnctsn sl aleHysydidiedtyiperiengion,

venous ul cers and pressure 10 sores),. septic shock,
fBerigRriPAEseACiatedyyilh Piabeias, ivpeHFRsiIPB @SSPﬁ@ted with

taﬁ ég@gloss?g H%@?Bg&%ﬁodm 'rteg%@'hg%a& RS Sxtends to conditions
ml’rwhlebsbé\mted; biood 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 effects of ANF the

compounds have utility in the treatment of glaucoma. As a further result of their
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In a preferred enbodi nent the conpounds of the
i nvention are useful in the 15 treatnent of male and

woenmlosomsexual dysfunction. The conpounds of t RET/IB2004/000822

invention are particularly ﬁsenefl cial for the

treatment of FSD (especialy FSAD) and mal e sexual
dysfunction (especially nmale erectile dysfunction

ADNE)tD. lnhlbltﬂm:nedwcmwdmpeptldam Erv.8mt.R4:1,1 themompousgs of the
defined as the dif

rgorformamiapaaivi i obsTiemPaiis atehsicludlsgtot BFMple the

fg?iﬂ étro‘sf ??{r%ﬁﬂaf Hfsorséé;S e;%l?t%rg; }é%’gglfl ﬁnrléfélﬂcl)aﬁmgﬁiéu ahdometriosis,

amdxsmrbduaﬁveomsonfdem (esipeciadly uadle dinsdemale infertlity, polycystic

ggqp c,t%ﬁsnfq%lrg%sé&pégpt&‘? 49‘?01@?9@5? tr?%ﬁ@ﬂguﬂg%g he invention

sisdid Heak @8ihmd, ﬂﬁﬂléiﬂﬁfa@ionp@bk@ﬁfw jjemh agncee painaeprsion, drug
and treat nment opt| ons. Urol og , 385 25 391). The

abuise airdyodisiapilepek affective .dﬁ@rd@rSf dementia apc geriatégsanfusion,

Pﬁ%sgé/g SihndflfegllblipHeSh BUppE AR, dfufiUEA A7 LR bowe

%%)éundl Realing: (especiadly alitetigi amal verous L&wsczﬂmi pressure
cause FSD. Treatnents in_ devel opnent are tarqete

seieal, sopdieishpek.dhemyedidation Pfs@ﬁStﬂP aghIeaRion, he dieatment of
@%r‘?‘é&@ﬂ?ne ,b?Qﬁcgﬁ[?r%SISspesw Qé‘tcﬁgﬂ(%tL gllé:a%la rfhd
con

rasting (R ses o
atherebsdl@orise sexual response: desire, arousal and
orgasm (Lei blum S. R (1998). Definition and
classification of femal e sexual disorders. Int

B PSR OR R85 S0 82 BPHeOR0B o aryu@m in the

sire or Is the drive for
geatméniefpnalssinuifemals seraali dysfuratioonthe tompaunds wdéhe
sexual thou

e seabgdictiady s s deauFETER s B pEReqialy FSAD)
ahé 'méle seRUAUS A unichBsp¥@ampindle ERTARNGRFlSCIRAXMED)).

stimulation, an inportant corponent of which is 5
geni t al engorgerrent and i ncl udes i ncreased vagi nal

LaredRab e SRR EhEPo Cabandi kit d 88 S HFARGCHr inabiity
Bf a vashidako hﬁcﬂ‘%&ﬁé’fa&:ﬂ% in&swelbrpRakien. fF«S[D i a tNSSBle term for
Hence, FSD occurs when a wonan has an i nadequate or

severe divatstedeynala esxedslisasdersn(Laigums Stiedi@98hddeiinition and
Braes] flcﬁ{’tlglrﬁ3 81‘ fetnal8" %%ﬁglld@érd%@qﬁpi ﬁ’ﬁ‘ﬁ)otence Res., 10, S104-S106; ,

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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cat egories include hypoactive sexual desire disorder,
sexual arousal disorder, orgasmc disorders and

weoeenuaigogsai n di sorders. Al t hough the conpoundsPof/iBive4/000822

invention will inprove the nital response to sexual
stinmulation (as in female exual arousal disorder),
in doing so it nay also inprove the associ ated pain,

Resdil9t 6194- &T@B)dilmmmfmrlhdmsdhéaimd for séxuaherpressiope Its
and so treat other fenml e

Mpbifasiations SHRNANCIER FPRUA; ta%wgﬂ?éﬁ qﬂbebwgsem the cgmpany of an
Wé‘r@@t at’t}?er%r \A/Hem) %)‘g%djs%ﬁl' tothé&r er%ﬂc%ﬁﬁﬂfﬂ' Ar@[]galhﬁhe

sexual ts or fantasies. This type
Fﬁamesﬁﬁnmtocwew stiyuladiant aeumpoéanfr@mpomrﬁ of GMBCh is

G e A TE AR 36 es 8 valEL BB B RBon of e
? hé)%fﬂdqch%@eé@éhﬁbb@en‘é@ﬂ@h@e%ﬁﬁv@ @lfgwﬂhs iﬂie&@lét%b of

I's characterised I nadequat’e genital
se)&[airhsmsmlmtlmmwt&nlnmédurjm ampusaleni tal i a do not
undergo the engorgenent that characterises nornal
sexual arousal. The vaginal walls are poorly

H@hbé CREBhbectifs hah d RoRahthdsSan irfadequafaibr urkdagisfastory
be i npeded. Arousal disorder can be caused by

r@cmméa i@y b Hraseaphasesoysudlly dasirg; aEuUSahP! atgasnh FSD

SRELaEH PR B Rhue 3ol o il g Parisorcer,

atdepintie digr@sissand¥deral painsdisordesst| AltHougin the eeannmumds of the
wth diuretics, antihjstamnes, antidepressant é 1ge
sRNEon yill umproNg Yee JERLRIESRRRSH 19 SaxabbimABigodas I Fmale
g&_ ddl %%8(93%%‘?5%33 |n]d% rﬁéyﬁ Asdim F&%rtﬁe%%SSClated pain,

areuni a and v haracterised by pain
dmhs lamg! discomioein asgmlam wititimencobesecand sd ileat other female
nEdI i ons which reduce Ilubrication, endonetriosis,
E@Wﬁ I3HPPEmat ory disease, inflammtory bowvel
di sease or urinary tract problens. 5 The preval ence of
FSD is difficult to gauge because the term covers
k&’peaamve se;mad; desirgdisordenis poesendif awootardnas ao for litkgl desire to

0 neas and bec s e th e F
b8 SRS} e 4 net B W it sl 52 aridibh Sblecifeb BESD can
AeSRekal ey lSWtiéﬂbSE@r()%IévéléMdb@ difter ke ﬁﬁi@al&ﬁ@h@@ause or to
process of With chronic illnesses

surgical menopause. 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 arousal. The vaginal walls are poorly
lubricated, so that intercourse is painful. Orgasms may be impeded. Arousal
disorder can be caused by reduced oestrogen 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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10 such as di abetes and hypertensi on. Because FSD
consi sts of several subtypes that express synptons in
weoeeparaeamss phases of the sexual response cycl ePCrhBI084/000822
is not a single therapy. Cyﬁ%ent treatment of FSD
focuses principally on psychol ogical or relationship
i ssues. 15 Treatnent of FSD is gradually evolving as
Sexealqdinidisvrdersd elzaslyspareivaiecand vagidisssusirie cardickarised by pain
to the jnvestigation of this nedical prqgblem Fenale
SN0 beRenStEtoR A TR be C sty BEARafiOns, Which foduce
Rﬁiriaﬁﬁ&a{,%ﬁao?ﬂatﬁoséfséw ihiarh atoW%aéé?‘i‘hﬂ’drﬁHﬁ't@ry\M@Wel
may have a conponent of vascul ogeni c dysfunction (ég
BisaBse comrinatyuracigproblems overal | femal e sexual

conplaint. There are at present 20 no drugs |icensed
for the treatnent of FSD. Enpirical drug therapy

TRE! g18¢RAenES &t FSOEB dRFBUR icﬁ?é@éé BBcauseineeti coversseveral
hor mone repl acenent therapy), ~androgens or

ipes-ofipreblery someyef which age diffisylt iomeaskre, ragdraaeise the

T Lt opt | r t |.S§

TSRS FRREESER8 el réatl MaiiEheRif SR pfdifloms are
Bk86¢iatiedt dithes direstly Ritathe ednialkeeagitg prodessatriwith ¢tBbnic ilinesses
phar macol ogi cal |y, therapy consists of the

sueh asidirpetes apdhypsgessiPNcounsel | i ng,

over -t he-counter sexual |ubricants, and

i nvesti gational candi dates, including drugs approved

Becaosd FSD conmuistsiod severbi saletypeslithiattaxpnsscoymptomsin separate
horrmna& agents, either testqsterone or

.3
ehasehat therexyel mspopsgoycigninare ds Gk @ S Wisaamp, Gurrent

r . s I
A Qs Rinally S Y IR B (R e
Hasatresth ofl E@bhistgrateallyt evdleng esymefd dini¢al @ndrbasiestience
FSD,. WO 2004/ 080985, PCT/ | B2004/ 000822 19 T
SitileR gis Sediiog g ine (e aRaEiL AN DYBepicpUPEbigRe Female
ABRIAI GRS AR hdiCall pﬂﬁ@ﬁ@lo%;da@m gthbopR§sibRER! 8specially for
Sexual Arousal D sorder (FSAD) as being: "a
teoss isdividuats wheduay bave arcghpongnt o vasewpgenrje dysfunction (eg

R bt o SRR PRt el BBy RERyp AL Thafe are at present
eadrhigsRtdnsether thalirsbidang ¢3IDIs Engatiss drbg Map%/ includes
di stress or interpersonal difficulty."” The arousa

cespegrr adaiRipkeiion fiopigalicehge BRIBANG FerliAGeHENtingrapy),
YA8kdlns! b 585H8ANg 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 counselling, over-the-counter sexual
lubricants, and investigational candidates, including 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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and expansion and swelling of the external genitalia.
The di sturbance causes narked di stress and/or

wonvarogessonal difficulty. 10 FSAD i s a hi ghl yPCT/IB2004/000822

preval ent sexual disorder g{?f_ecti ng pre-, peri- and

post nenopausal (HRT) wone It is associated with
concom tant disorders such as depression,

'Clae Diagyrasstic! s SMHEMMarwadthSNB o thusAdnesinageP sy chiagric

AR AT AVIaR TG SPel ASPUSHL SR ol TovABh A PEIID: of

rgét%%?é‘ﬁla&l r@c@ﬁ?httlﬁéblﬁtg%aéﬂ or fU“ﬁ\aﬁﬁﬁiﬁﬂﬂﬂﬂ ¥ompletion of the

onsequences O re reduced sexual desi re, paln
slexuatgctmtyeadnmuas@Iwunmanmesfrweﬂmmgtrysp@n%a:ﬂf sasuggexgitement. The

disdtBhes dusheatresmagkey SSaRs by MBReP S FnhARL: on

of patients with synptons of FSAD (CGoldstein et al.
Int. J. Inpot. Res., 10, S84-S90, 1998) with ani mal
ke ar@uqmmequwetqmwsw @f,qunmopag@stlcm in the pelvig, vagmal lubrication

?B@ gﬁPﬂ@SlﬁglgB% ﬁ)()?ﬁmg‘ﬁgf tég?ﬁ%erpah%s ||a; zlif‘lfaoﬂl@ﬁﬁﬁaﬁég causes

Rk Bistreds andriimeridryoralatifiicligy.dysf unct i on
therapies that promote circulation to the male

genitalia. They consist of two types of fornulation,

I~ Qr j rRi ;
B B A a8 el 4 RaE' 9B Doy and post
highopalsals(+BIRT) wdhéule itd$ akociated witlo soacpraitahirdig¢raels such as
that are injected or adm nls éed 306{a &Eure hral |y
dﬂp??éﬁlonaﬁarcl'%\iﬂsl%l\alr;?“Ste@S?ﬁ ighgtesAnaUAd S The
compounds of the invention are advantageous by
providing a neans for restoring a normal sexual
Fheysmhany eppeageencesafd SAD eoe deckeaf @‘@mrg@heb‘i/weﬂhlﬂg dack of

2004/08 PCT/|BZO 4/ 00Q d
Wogtatton 280 Gk 8iPlancirbls SAMTEhSen st TS APy
&Sﬁé’éctu(fn'&eé ¢ FeaTedre MaRicBalsckUAN desiel Eaand@h m$erBourse and

tran ation, increased vagi nal conpl i ance an
bliﬁmwb!se@cgawﬁga&ln otgasim.i vity. Hence, the conpounds of
the invention provide neans to restore, or
potentiate, the normal sexual arousal response. 5

WitzhadkbeRBY PSe BYRSHBYsbH el ihereisevae aitialis for at least a
neur opeptides such as

proporiion of patienis with symptoms of FSAD (Goldstein ef al., Int. J. Impot.
Res., 10, $84-S90,1998) with animal data supporting this view (Park et al., Int. J.

Impot. Res., 9, 27-37, 1997).

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 (PDE5) inhibitors e.g.
Sildenafil), and prostaglandin (PGE-) that are injected or administered

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

The compounds of the invention are advantageous by providing a means for
restoring a normal sexual arousal response - namely increased genital blood flow
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vasoactive intestinal peptide (VIP) are major
neurotransmtter candidates in the control of the

wobenwmlosomsexual arousal response, especially i nPCIEB2004/000822

control of genital blood flogw. VIP and ot her

neur opepti des are degraded/ netabolised by NEP 10

5C3 4,.24.11, Thus, NEP inhibitors wl]l _Ipotentlate t he
PRIIGE ke agings Sitarahanst labial seeeragmantp This wilkesullin inegeased

g@@t '(l)uubr-gé'tlé ‘é\‘ﬂha%: élgkﬁ*%%%r‘fﬁu%ﬁhéﬁgﬁ%egg gﬁ@ﬁgs%‘ﬁgnce and

decretatd gegmalmmvlty V\elenbeyihesturpolintd ofsheaeidntion provide
i nhibitors of NEP EC 3.4.24.11 enhance pelvic nerve-

JPeaNT ia wtRdONPRIENialgs the NaEnalsexyal aroysal iesPoRsRY
clitoral blood flow. In 15 addition, selective NEP

i nhi bitors enhance VIP and nerve- medl ated rel axations
Withogiddeing ou ag ibydheary] weThelisve hieatmeagepéptidesesuichars

BB RRRTESANERb e WP reinaler TRudBRatnien gadigates in the
lo@ﬁfr@ﬁéﬂ‘ﬁxe@f@ﬁidl@beﬂié!%%xﬁéd?‘ﬁés s'eeégbékg? P)Pin‘{ﬁé 'cBﬁ{rol of genital

clitoral and |abial engorgenent hi's resu
|h*QQCbﬁ@\@dVlFégnd @Itherumur@mptmIes\ara q@gaadmd/tmalabohm&d bleEP

ERRAEET 1y o e AR S AP ento e dnabPPug Gasorelaant

@f@ﬁﬁoﬁ VIP Féi‘ééﬁcﬁdumi%mat | Phi8 Wil R dtPiortre &R of FSAD, such
arousal response | e sexual dysfunction includes

A8l teraugbcenhancegdganiat bl@ﬁd flopaand heoes genitarangosgesenh We

TP SUREH ARG NERTE ORI LRRRAL B e
Isyipndatbd \emadsERimidudes irrcee@hemhd@glr(dl apld ditorhlbleseJlow.
IS to be appreciated that all references

30 |t
ﬁ@ébﬁ%‘ ﬁ%‘eﬁﬂ\é%NEé;’nmhih»ﬁ@r%@h%m%Vl R/and nesyg-mediaied salaxations of
eat nent. WD 2004/ 080985
ﬁg%éz‘%@ﬂ%‘g%g -21 The conpounds of the invention

find application in the foll owm ng sub-popul ati ons of

tients wth,FSD.. the youn the el derly
1Pus 5 ppeirntinvaptien 5 afivanidgesys a%&sh@%ﬁ@p(&l?sﬁlmeans for
YWESTBAndValbrital Wbk
fou! cogmaourf lal 8¢ %e‘&?% E%kgorfs% rﬁéﬁ'ﬁ@@% ?Qé@@énlté blood flow
mqlm‘]t@va@mal FiBDra reinglilaigizl @mgmgen)em‘/aé' tid wiaesuli in increased
g%@gggg@%aﬁe h %%rp !as?n%g Fa%lsa&at%n mcn%raggg le;é%a‘ compliance and
increased vaginal sensitivity. Hence, the present invention provides a means to
restore, or potentiate the normal sexual arousal response.

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).

Itis to be appreciated that all references herein to treatment include curative,
palliative and prophylactic treatment.
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hyper chol esterol em a, cigarette snoking, diabetes,
hypertensi on, radiation and perineal traunsg,

wonrenrmaedss i njury to the iliohypogastric puden#ai/iBf04/000822

vacul ar system i) I\Ieurogeg c etiologies such as
spinal cord injuries or dist dses of the central
nervous systemincluding nultiple sclerosis, diabetes,
H'&ré@crmpmhmde ofctheébvmmlcfmmameahdnﬁn the fodlowjrteswd-populations
ur gpat hi es or al| pelvic surgery. .15
9 .p)a R Bien B0 doy oW b GHdsilve BresNanoRsuda arinengpausal,
I .

ot ienopEBsaioREnaU bENR IRRRAR rotcpmdth: therapy.

pancreas surgl cal or nedical castration, androgen

SR b eSS PSS HSUASHTESB aring
quan fai I ure hyper and hypot hyroi dism 20 iv)

Psychogenic eti oltgg@es such as depression, obsessive
donpul\siseslogenisoe guea@gucarglouasmﬂare@r atbemamratlc diseases,

< CucdpRRRIeRHER clogfe hEBRing, Effbelids Bhb88hsion, radiation

dysf urasml gﬁé”rﬁieal ghliray dasimaaieiniaty Rl |ﬁk§hy o@lasmcqcnﬁjendal

inhibition or a traumatic past’ experi ences.
Dr ug |Vﬁ§u@éQY%t§mJaI dysfunction resulting from t her apy

o SFFERHE sUBREREIch SEHBRAKEoRTAN PEb Y Fude BB Bt ne
maj or obharaqmﬂvbus eystem mietudiny pritige stieeodibadiabétes,
synpat ho| yti c drugs, chronic oral contraceptive pill

t her afRArkiggomig, SRrebravaseuian QPQQ?%d@r%rm%ﬂwh@s trauma
benef '&rraéleg‘éélﬁew with a conmpound of the

I nvention and patients W|th severe MED may al so
riigspo nrtbrmdm)cendocrlmeilq{ogles asith %tdysﬁmcﬁmggé&he t h at

tne BBl amiandBah T axis, ot Qusbnien SR siaries,
IE)/IDFS %ﬁ&é 69%@%‘?@@5@?@5§@9@ cQPﬁ(B@%dlca%aétﬁ‘aﬁdﬂ ta?iblrogen

ate and severe terns
t he rrmleflsienby chighicirculatingleveldot prgxladnar&gahmrpb:ﬁad&tmamia
in The [nal of Urol o%/, vol 151, ?4-6% éJan %994&1. .
na ura menopause, premature ovarian’failure, hyper and hypothyroidism.

iv) Psychogenic 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, religious 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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5 The conpounds of the invention find application in
the foll owi ng sub-popul ations of patients wth MED

woyEmgeass c, endocri nol ogi ¢, neurogeni c, arter POGAEBI004/000822

drug- induced sexual dysfun@él on (Il actogenic) and
sexual dysfunction related to cavernosal factors,
particularly venogeni c causes. These patient groups

anhibitere dld, praveraterancesenaraiMEPwiltberiraas knawndp digg man skilled

3§ o B g i i o Bl REPAE o 9t Dbl o7 351, 54-61

Q@ ¢Bb4).nvesti gati on and Management, published by
Mosby- Wbl fe. Assay conditions 15 Production of native
NEP enzyme: NEP is isolated fromkidneys follow ng the

ﬁny ﬁ&?ﬁcﬁé wiﬁﬁﬁ%ﬂﬁwgpp@%gwg‘ig‘%g@kwﬁlg%uﬁg‘populatlons
i’4 patibhisanith ISEEFD EYEOgeis, @mdnhmedbgmlrrwr@gmmfartmgemc drug-
aueedl ezt Jhgraneion Gartopaior pdé sPuedlalyhinclon fgleted to
@a@émd%aPQCWs ébltarlg %ﬁsgeﬁ%& Jc%gs(le's;."!t‘]ﬂaes‘erﬁatlent groups are

I'T pof ectam ne cri be
Idesofileed amimoes de’myentCllpraal Amdrol()gylvblta‘a)geﬂ p7d3-782, and chapter

P | | i is h t 24 48
ortb&tinokt; 1 Fafuey Bod K v %ﬁé@eﬁy%q%as Grlpents
bﬁvés‘?lghhbﬁ aaatmaﬁhg%mé’&og%réweoﬁb Mgo@di a is

then dialyzed overnight "at 4 C aga| ns 50rrM HEPES

pH7. 4/ 10% gl ycerol, using a "slide a lyser"” from

? grcg gg@ Egrner, Chester UK. The dial yzed sanple is
n aliquots and stored under |iquid

nitrogen. 30 Method 2: A stable human enbryoni c ki dney

SPZEK) cell line producing reconbinant SEP has been
geuelipmelirativaddl @naymes st andard nol ecul ar and

Sk 180 TR 90300 5B 58] BB g oy e

Voot @B dothr AtGCRIKeringt AREKI 824) Biochemiedi4e, 575-581).
suppl emented with WO 2004/ 080985 PCT/ | B2004/ 000822

-23 hygromycin B. Media is collected and centrifuged
et a3 2 1€l O AR 8 el o £ R s

(50m\/| HEPES pH7. 4/ 10% gl ycerol) for at least 6 hours,
ﬁé’tﬂgd%:" ?3! é&ﬁ;rg o!fy&%ése Hamster Ovary (CHO) cells is transfected with
the plasmid NCIMB deposit nhumber 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 Warner, 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 biology methods. This HEK-SEP cell line is cultured in flasks or roller bottles
according to standard protocols for HEK cells, in media supplemented with
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from Pierce and Warner, Chester UK, wth at |east one
change of dialysis buffer 5 during the 6 hours. Assay

woR0BEBoss NEP pepti dase activity The pepti daseCT/1B2004/000822

activity of SEP or NEP is nﬁgsured by nonitoring its
ability to 10 proteol yse tH8 synthetic peptide

substrate Rhodam ne green-d y-d y-dPhe- Leu-

AygrainyeiNaB .- Qylediasié/golltbted BHE cerfRdfagedt st B000d fier 15 minutes at

assay are first prepared as foll ows: A suybstr
é’BPm{Te‘éﬂp‘?r@tWﬁd”@p[ﬁiﬁ ghef &?i'rfbebjlszmqgﬁamgf with dialysis buffer

[e] {3 3y
g@eﬁhmen_'gmv%éﬁ%mm/o cerol) for r 3 le_aag P&W)lﬁm% a ‘slide a lyser
$tome IPisrcewandWamer, Mteﬁe&svmf dtdeasgtone chahgeref diaysis buffer
é?{ Hg(ﬁ éntratlon of 21tM An aliquot of SEP or NEP

PEeNG 9‘1‘ 'Bed above is thawed then diluted in 50nmV
HEPES, pH7.4 containing 1 EDTA free protease inhibitor
cockt ai | tabl et 20 (Roche Diagnostics, UK) per 25m .
Assayiof {EB\pepligaselactivityi ned fact or specific to
each enzyme bat ch, such that 151 contains sufficient
enzyme to convert approxi mately 30% of substrate to
Aredpeptidhyd altl\lilﬂﬁoﬁSEW or NE@iOYREéasurea! hﬁtfhltonng |ts ability to
conprised of 4nil t) pl us 96m 50mM HEPES pH7/.
proigpbisaribs. symtfpet@dgem %suw@tm@hcpﬂﬂ@mee@re@p @NoﬁhygdPhe -Leu-

nto 250 | enzyne sol ution

%’qgéo‘rg @U@% @@P@%I l_? ion, and incubating at 37C
for 16 hours. 30 Assays are set up as follows: In a

bl ack 384 well mcrotitre plate, 151 of enzyme
Hapagenimfardhe agsay ats first peparad@eieows| uti on.

7 Sphalaraabetas ﬁﬁ??éﬁ%&ﬁfﬁﬁﬁ@za@@”@hﬁ%ﬁﬁﬁgu Bfodamine

@reéW@@&Wh@tLMA@W@%M%&QSV??-BR@I\H—QM stock solution in

phosphor am don. 30ul of substrate solution is then
afedd HOPBGthuftei@hvs4 4Figae) UIK) airk condaniratioa of i2ui\d i s

i ncubated for 1 hour at 37C. Follow ng incubation a
fluorescence neasurenent is taken (Ex485 / Enb38). BMG

oH akiqudt! @pswgnmp eriAgafetiesi¥ad-aBol€ (8194084 9Ben diluted in
O f enber r man

y).
50mM HEI%ES pH7.4 containing 1 EDTA free protease inhibitor cocktail tablet
(Roche Diagnostics, UK) per 25ml. The dilution is by a predeiermined facior

specific to each enzyme batch, such that 15pl contains sufficient enzyme to

convert approximately 30% of substrate to product during the assay.

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

A product solution is prepared by adding 500ul of substrate solution to 250 ul

enzyme solution plus 250ul 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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The proteolytic activity of the enzyne corresponds to
the fluorescence of the sanple mnus the fluorescence

wohod4v80986n- speci fi ¢ background bl ank. 10 A PCT/IB2004/000822

fluorescence neasurement takgn from 601 of product in

a well on an identical mcrotitre plate may be taken.
reqwred this value is used, together with the

ﬁ’ié’%@uretbef I Wles@fsné& urPMSQ r solution Sefditisnaly t @ontains  40puM

ﬁﬂlo‘é?hﬁ% I Hgﬁ ﬁ@@t? %ﬁgp %gé@f i eogljégq? E@%gltrhl the assay and
Mrmdnfﬂheog@we@qmumw%ﬁ 1 Hb@r ?E Wcuﬁ%ﬁlﬂlfv r{gf”intc%batlon a

sfuch as n strate prot eol ysed/ m n/ nd

PFFgSC@HEe é@%@%ﬂ reme@éﬂ%tahene(Eo(nas v cE?ng:ES)ofBMEFEgPaaaw fikdtescence
C5 or
ﬁkﬂ%"([ ors (B;Bgreggﬁglb egegh%EBl 7 ,' 20 mul tiple

assays are perfornmed as descri bed above with a range
c].f tes concentrations of inhibitor included in the
B @GW@BY'EM ohihe (@nmepgorrappenss tattke dluonesaamce of the

SRR B R I Gk ol el B b banic
graph fitting conputer program a signoidal dose

i i d | ot of | i nhi bitor 25
AR ERESartoPomeasliameiiBken SanbOph lcarmdietin arwvell logsan dentical
i.nhi:hi ) t t n .c )
h‘gc@?’gg;‘élﬁ%eﬁmﬁ %h?kéﬁ‘ lfﬁ’rbgafre Q@l@c\g{luéa@'q%gg (&eﬁﬂgr with the
fasurach Aubescence asttsr rogetef SEP l28a) 18 éaMRilkid He % of the

ff hal f | uni
SRR Ao Derl e '1”%ﬁu%3m@arb@trpnggegw@raw convert the
r I e
T Mo seefod YcRBE At BRIk st SRPCAY nghgubstrate
pieieelvesd/pin/enepagmesed is reduced to approx /10th to

1/ 20t h; The substrate concentration is increased to _
5M and the i ncubation tinme increased to 3 hours. This

Usingrtae beeapes @ i
PCTT | B2604] 000823 ™ 2%“%'?8?%0 of R gﬁ?lsr%—l:t) Jnhibitqr

assay to a |evel where The 1C50 estimate of conpounds

t re not limted _
g@% émérﬁ%)?}hﬁéeib@oncgﬁ{':g §f %F '@2@&% me@h%n@oramldon),
mu&wmtassaygrmeO@éﬁf@Viﬂeﬂeeast gsi@thdn %reaﬁ,ﬁ@y% range of fest
above, Al the conpounds are potent NE or

GRANCRNHAlIQs Of dmhikiior ninehudisidain svel 15p1 of DMSO solution. (Made by
appropriate dilution of a 10mM 100% DMSO 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 ICs
determination, a dose range of at least 10 inhibitor concentrations used differing
in half log unit increments is used.

For inhibitors that give an ICs, 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

SuM; and the incubation time increased to 3 hours. This lowers the potency limit
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a selectivity for NEP over SEP of at |east 1000 fold.
(R -2-Methyl -3-(1-{[ 3-(2-net hyl -

wa 28048085t hi azol - 6-yl ) propyl ] car banoyl } 10 PCT/IB2004/000822

cycl opentyl ) propanoi ¢ acid Exanpl e 1) has an activity

agai nst NEP expressed as an 1C50 of 1 nmand 1900

fold selectivity for NEP over SEP. The utility of the
c(tigipichindi@gdimit)hﬂ the aseayt td alevel imhere herGgt estiiatandf compounds

IVIED rther determnined, usi ng the.technjigues

B8 00 15 invghe) BFissa 1 19 AEEM B elpied by e enzyme
mbgﬁﬁ%metl cs of the conpounds of the present
invention nay be denonstrated by using the CaCO 2

test. The CACO- 2 assay is a widely accepted nodel for

PR bR 6 AR S A PR Bh T eTod B BRRaye above.
WMﬁeMﬁbM%é’refddﬂénld‘eEPﬂﬁld|bﬂ§rsz\9|tlﬁ ahlloBs -of quﬁdﬂﬁmar and

with an apparent perneability 8& val ue in CACO 2

@ewl@ctl\@wfsswﬁﬁ’ ®@ISER of apleast 490 FeId>15x10- 6cnf s (at
pH 6.5) are considered to have good perneability and
predi cted to be well absorbed across the G tract. The

i(Ey-2-Metro08dU el BR-astigst, Biderotitazoke-yIfTopsiidarbammoyt e

|
Caco-2 cells were seeded in 24-well Ycon
YFloPgeHY %p.rqpe}n%ﬁ acid{Exampls 1) bas aaaqtlglﬁmgamswgP expressed

I
G 10 8 SR BRIl R P
suppl enent ed 20% Fetal Bovine serum 1 % non essenti al
i @%ﬁ%@%ﬁ%&%ﬁ%@%ﬂ%&h@% 1485 ED may
‘Méel*&rl%?' dbtegnffdd m@s%cﬁbeﬂn WO@Q%Q?%@.

CO2 and at 90% re at Per neabi |
2004/ 080985 PCT/ | 82004/ 000822 -26 studies were

when t.he nonpl) ayers re bet we and 18 . ,
TP leta kRS RO R Rcn Bt L rorABe UiEionBediasaig invention
?ﬁéﬁ@é@e’nﬁdd‘st@{é@ ﬁsm%tﬁé@a@@sé té’s@“ﬂ%‘@%@’@% assay is a widely
prepared as a DVBO solution, 62.5 1 of th
accepted model for predlctlng the ability of a given molecule to cross the Gl tract.
The compounds of the present invention have good CACO-2 flux defined as
follows. Compounds with an apparent permeability (Papp) value in CACO-2 cells
of >5x10°cm/s (at pH 7.4) and >15x10%cm/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® plates 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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solution was then added to 25nL of transport buffer.
Nadol ol (25M was added to every well as a marker of

woendariaessi nt egrity. These sol utions al ong Wi t RCT/IB2004/000822

transport buffer were then _ggrmad to 37 C. Transport

buf fer was HBSS (Hank's 10 [ anced salt solution) at

pH 7.4 or pH 6.5. Before the comenci ng each study
shodiesmeod apaduciad wizeshie mbnelayerstesrabetvedBSS and 18 days old.

Tcansport Buffer with no opund added was placed in
é:(!ﬁ?ﬁ‘g befueen %@agegg}?’ﬁﬁ‘@pi cal side and 1 nL
into the basol ateral well. The study was comenced by
addi ng drug solution to each donor well, 250 | to the
aﬁmmagﬂjéy_&@gg 1 nL to the basolateral well. 15

Fol  owi ng a two-hour incubation at 37 C for two hours
sanples were renoved fromall wells for LG M5-MS

%hﬁ%bﬁeorﬁ@@uﬁ@ W%%Lmééar‘éfd dds 1@hﬁ\§1 PSONS0EGRBNSYiEof this
a CACO 2 A-

Human |1 ver m crosomes are
solitidal wasltimpacdnhbdﬂmj%mf_mf transpox tuffgr.t Nadolok250M) ivas added

b GuPTY WL 85 BB AL AT bR PSR TTIperRaliprsralon with
PP VRSB E o7 G Ty R L Bfeiic B (Hanics
qmlandeﬁ satsolatien) @t @H THeok pid 6351<Befarqomam¢mmenelrw each study

S“"bmér‘@'s?&”@%st siidueB et MIBIHESE! FratsRenaButter with no

CRMRSURCa R wal BIERRINADEH AdREnRI GRaN5hY BRitheBpical side and

clomidinto ¢l basdlatdraleell. She\dtadp sasedornmenbed ibyresiofd drug solution
i ncubations were carried out In a thernostatted

dpgrrhglonar wellpgeh ubio e apical palls ansclibhtte the heaplataral well.

SR WBE Houngbs f R el BF MO TP RRmpRE WEi Heoved

Gns bl WelisGbr LCIVISNIBALRIyss. ™ MyCl 2 x 6H20, SV
DL-isocitric acid and 1 unit/nml isocitric

dehydrogenase, highly purified. Al reagents vvere

SIREFGEAd R R Hygrfon ﬁa%"%@@;%ﬁ

dlssolved in acetonitrile with the final
?g on|tr|Ie concentration in the |ncubat|on m xt ure

2 iyaiimisrasemes a8 2 el acgarisshinedebion prdietg thel
InRgidBafid 9BBilit Bf @l RERBLICTRBhErdSHILKSiishPinthR iBer. The

compounds of the present invention are stable towards metabolism by HLM.
Compounds with a half-life in HLM of <90mins are metabolised oo 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
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i ncubated with mcrosones, substrate and regenerating
systemin the absence of NADP for 5 mn at 37 C. The

woeeHosmsswas started by addition of NADP. | nedinaBioo41000822

time was 1 h. 1001ul aliquoi,s_were renoved after 0, 3,

5, 10, 15, 20, 30, 10 45 & mn. The aliquots were
extracted with 4001 1 Macetic acid and 2. Orl of
deaoneredng sysign lheensjsied abyl .2 mMBIABRP, § mi\/ld\dgﬁbmﬁlslzo 5mM

B IsoE e e TIATE 2 BB BlockeSa, oG Syich X

rraagerats|werecouwd|vemg|nqwhcspntateebuﬁerrxsgsﬁwIpamzl 14 SI'I‘Pé substrate
esters thereof. Suitable prostaglandins for Use

[rONEeRtratinn was Tebhaibaiates wrre dissalvgd ot agelanitrile with the final

RSB AL SLd B Sionhbshon 0.1% . o

eyaoshitteel from&tdmlh@l ireyibatiehd. ¢n all @xpeAmeAts, BuMi18s Were pre-
rogt a%q}andl ns and derivatives thereof i ncl udi n t hos

Withjmicygsomess substraiedanst rageneraizm, a@emse ifaelabsence of

MO AMBALT e rseRfSh BT EedB) Baidh ofuang,
Pl a1 SO S W 18 £ 5200

dorfe FPIBIN; Theeliguaisnivers, extmatiknvjihd®0phdM-acetic aidsnd 2.0ml of

tune, tiaprost and
%ﬂiﬁé)éﬁqa{eeaﬁgéﬁ%%&gﬁyr‘r&s&iiwadr energi c receptor
ant agoni st conpounds al so known as a - adrenoceptors
or a-receptors or a-blockers. Suitable conpounds for

use herein include: the a-adrenergic receptor

VBT ERRE AR AP By BB Yurer ace
ihgedients sdectbdviftine the Bdtat i ng to a-adrenergic

rﬁcep ors are incorporated herein by reference and
ilhcl e Ydnars Naturaly. erpuging: eps\sithelic prpstaglardios epesters

bl ock j : .

out t abao8lD SOBHS BBt KBRS BBl HAfdEESmpounds such
(x1- adsetmoehadd;pwblstagmwn ERcproseaglandinte)| a8] 14 - dihydroprosta
phent o{%nﬁ] nﬁ gr azodone, al fuzosin,

i ndor i HIN ‘afp("B%tﬁS andin Epepresingl. nadyiahewatbetic and semi-
phenoé})ﬁﬁﬁéﬁ@ﬁi qgléﬁéiﬁ@’é%ﬁ defh AR herdANhIBLMNG those described

rauwol fa al
in WO- 00033825 and/or US 8,037,346 issued on 14th March 2000 all

incorporated herein by reference, PGE;, PGE;, PGA1, PGB, PGF, o, 19-
hydroxy PGA;, 19-hydroxy - PGB, PGE,, PGB, 19-hydroxy-PGA,, 19-
hydroxy-PGB,, PGEs«, carboprost tromethamine dinoprost, tromethamine,

dinoprostone, lipo prost, gemeprost, metenoprost, sulprostune, tiaprost
and moxisylate.

2) One or more o - adrenergic receptor antagonist compounds also known as
o, - adrenoceptors or a-receptors or a-blockers. Suitable compounds for
use herein include: the o-adrenergic receptor blockerss as described in
PCT application WO99/30697 published on 14th June 1998, the
disclosures of which relating to o~adrenergic receptors are incorporated
herein by reference and include, selective oy-adrenoceptor or op-

adrenoceptor blockers and non-selective adrenoceptor blockers, suitable
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Recordati 15/2739, SNAP 1069, SNAP 5089, RS1 7053, SL
89. 0591, 5 doxazosin, terazosin, abanoquil and

wonremmsiIss a2- bl ocker bl ockers from US 6, 037, BA®/1B2bd4/600822

March 2000] di benarni ne, toI gzol ine, trimazosin and

di benarni ne; a-adrenergic receptors as described in US
patents: 4, 188,390; 4,026,894; 3,511, 836; 4, 315, 007;

3, 527 oﬂ@édreﬁo@@ﬂtoﬁbl@pkem |5ﬂad65;9her40la®rﬁn65ﬂ1entolamlne mesylate,

3,381,009:;: 4,252, 721 and 2, 599, a of which 1
e Ecehe HafizeRN, s T OPi i@pﬁvJel%@pfﬂaP'prazoﬁe
ol ok iroRgheiiimine! BBLOKAIE ol RARAHOJOIMDIRADAYAGHA Skloics

hydr o opt oha resence
cari otRnenardatyéEtQ?@@cBNaﬁd’ ﬂ)OGQa&NAé’ 5089, B&1 H53n&1e89.0591,

NGO donor ( NQ- agoni st ounpds.. Suitable on
conpouﬁa@&%n G RTPRE 06 SR opbiRckeEBlokers from
such I[]flfthyiérch%'éoﬁl b%hgf*nlﬁé Bl é trlmazosm and

nltrate eéter5| rinitrate

known ohlsenarmmeogdramenenrgic recepm;rslasotms&nbedamusmmnts
i sosorbide dinitrate, 5511aer%t hritol tetranitrate
0%

er yt hri: 159,30t 4.936:8%s irft: ?ﬂ@ P85 4=/ ofS1; @ﬁﬁb’) 666;
3- mor @?63 pesy 4 %P'd@sng 39 (2?0\%0433252’72515 dHd 2,886,000 each of which
N- acet peni ci I'TTam ng ( SNAP)

Snit nsmoi\b@‘atécahdmeaﬂby tetbikeridet - Adrenoteptyr blotkét8 include:
arginine, anylnitrate, |insidonm ne, |insidon ne
chi or SIRidiReepapayaing) Papaygrinahyirochiorge eptipnally in the
di aze edi nitrate,
L- argmﬁgﬁ%ﬁiéﬁ%g%?t&@%?%%g%a "&sﬂf'@?dom ne, Re -
A)47, Ome onmdraiNﬁl—dmamr efy@yag@mhet) compourds.s Bahiakble NO-donor
NM -678-11 an ie cribed in published PCT
appl i CAMRAY 86%‘.;% gre'%" LRWARIC RHRES, SHSR &8 JReno- di or fri-
channel; I
chan@1‘“‘%”%2%02%%%ﬁf‘ﬂé"%;@é@%r'“%‘ﬁé“é‘"ﬁ?r'%eﬁﬁ?%@ﬁ%}é%'SO known as
ni cor a?rnmglycerm ) pisogaibidg Smmmm‘maﬂeaisomrblmm@m

i naci di | bdot.oxi
61 ybureaein st ARthahHeurarAREn SSURM Baprussice

dopani(8aIFy| S-nﬁ&?hbﬁnoé?/ﬂﬂﬁﬁfnﬂhb)fnélﬁﬂ'@%ﬁ@' ORittdsA N-acetyl
sel ecti ve / D3agoni st such as,

pr ani pexdiliaming (Sj]éﬁ\P_ foitrose: gl@tai’g@ner(SI\LmGJM)goEBeroxy -L-
PNUO5G0G, 3 el ALFELL LR UG ARS0RRRm MO AR TGRS SIN-1) -

PCT/ |

nitroso - N-cysieine, diazenium diolates, (NONQates), 1,5-
pentanedinitrate, L-arginene, ginseng, zizphi fructus, molsidomine, Re —
2047, nitrosylated maxisylyte 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, levecromakalim, 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/Dzagonist such as, pramipexole and ropirinol (as claimed in
WO-0023056), PNU95666 (as claimed in WO-0040226).
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6) One or nore vasodil ator agents. Suitable
vasodi |l at or agents for use herein include ninodepine,

woizoemsaiss, cycl andel ate, i soxsupri ne, PCT/IB2004/000822
chl oroprumazi ne, hal o peridg), Rec 15/2739, trazodone.
7) One or nore thronboxane agonists. 5 8) One or

more CNS active agents. 9) One or nore ergot
dkol dPae or suireamisedidatgoagentkalSiitableavasaiiiatariagedts for use

S 6, 037, ' d. on. 14t h ,Mar ch, 2000 and
el bt Rebiag nimeabBRALDindliol b ARidire! laxeftfine,
ci anergifdroprum8giher Balbrddridiol, Bed 5/PYBI Eiraz idHRIOVi ne

mal eate, ergotamine tartrate, etisulergine,

| Br gotPne er maredhigineoxane AR egomists. ne, et er gol i ne,
ter ' LG8, ' ergol i de, propisergide,

p%;ot e?‘gﬁé%ﬁf"@@'ﬁﬁﬂ%ﬁ{éﬁ%ﬁme or nore conpounds

v@)i ch Omelot aicre tehgotealkoloisoBunablewrgdl alkbidsPar déscribed in US
particular atrial naturetic factor (also known as

at ri alPai@RLR 887 346dpruasbon 1ath Maseh 2000 engypelude acetergamine,
endopent oo/ gR8ne PoRfiduite, HHCtAMS dlprdGiie. tisdiraine

angi otergsnovice maleatengrgoiamine tasiuate, stiswomyme, lergondle, lysergide,
conbi ned inhi bitors of anﬂi@?t ensi n-converting enzyne

and néﬂ??ﬁ?fg@?ﬁjdﬂéﬁg‘a%@a RIgoIRMEIRa pIREr 9P, PEIgOlidRe
or norrﬁoﬁigg%(géi’@bfggg@,g@%@uﬁagagon| sts such as

| osart an. e substrates for
NO) sy f2mmeoemasa chmpoundamdiich maduldid ih@aetion ofmatturetic factors in

cal o BTN LhTSHB RS PRI P o Fopice), 5
i nhi bityis Bn@IC typadfithihicIaGORYQIdH 29irfFOS or Helirsne

or nore chol esterol |owering agents such as statins
(e.g. cadepepkdaRs.n/ 25 Lipitor- trade mark) and

fisbr a r antiplatel et, and .

01 ¢ 575 8 RulouRBs Syl RIS @doreiiiconyering enzyme
hi r udisochaé erdpei, drity orhbinet WwibitbesF.antfRansiA-converting
thronbopl astin activating factor inhibitors. 18) One

or noEBZymeAnchnadrliandepaptidagesuchsas pmapatdatl i n and

RBPOaIGi A6 More ARgRUHYS et plodintdloRER lfen as losartan.

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

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

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.g. atorvastatin/
Lipitor- frade 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.
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19) L-DOPA or carbidopa. 20) One or nore o
acetyl chol i nesterase inhibitors such as donezipil.

waryo4@sessr nore steroidal or non-steroidal PCT/IB2004/000822

anti-inflammtory agents. \W3;2004/ 080985

PCT/ | B2004/ 000822 -30 22) e or nore estrogen

receptor nodul ators and/or estrogen agonists and/or
) r odene ghinuie eistogen seeanipamiogulaidisaridiorestrodas agenists

() - o SRS sl antagouisis, prefpraniratoyiens, HBORE HFeny
I'] - 5, GagofSxifére, (ystoqtrmiyl-Bq4 gD y2rofitlinagl-ethoxy)-phenyl]-5,6,7,8-
pharmaceutically acceptable salts thereof "5 the

pr epartQVﬂMr@ﬂagWhéWnﬁsz'@b@'&d pbarmacentically acestablexsplts thereof

On LRI ors. 24)

e ornEBrEpaIRtsh 8 Bhitrts SRIBIOR LSS RIRBETT o v e

23t i et md}@modblfbatom’_b’gc?\lrgi\}iMcﬂqrgect:e;mefseE abl ?/ E_F’Yl

i phi bi f nhi bitars i ncl udin

B V05 ar Risve S5aniNRY feupretite 4 inhisitor fats pagiswarly NPY-
Fdent (T RSPk b @Irabl PR hiofe, BR8RI8T Said NPY innibitors
VO A- $BICBRBEDNPYE¥T pageNBE,Y3)ihawing?an (C2@bf e28)th&md 0onM ,

i ot eorS T BfeTabl et e AN, A B sa v JoRnngmEaY ighibitors is
one Ohrg®difedin WB-AbE/52B0PRE8E pagke) RRSs !Ffé%&.\/i’/gc

or PACAP (pituitory adenyl ate cyclFase activatin
Eopt | d¥)e oomere of wasaaative intesimal peeteiro(VIRyOVIRsMimetia VIP

or moPiaRite, (e aRRicdi R dlatf b aitecar B SUe Vi receptor
conbi sabtypes MRACNWVFAT _r PACAP qitlilory 3Bbn{afe SYcld®Y Sctivating

of a nel anocortin receptor agonist or” nodul ator” or
mel an®E€BHESk cBfRImReie Ofsu¥ P Ercaptoraganist arla VIPrandlogue (eg

- | ai med in WO 09964002,
U5 0007 A675, 1508 B8 San oM B, B 96 st She eideeneeplor
WO- 00 ainfatbnst Wit ViFLcd@bibdiiodsg W&frﬁﬁﬁvgggdil)@e or

nore of a serotonin receptor agonist, antagoni'st or
#Bdul &ner or mpts ef @ melagegaertin yecrpior ageniston ragdulasarsoror

L A S R e e
compounds claimead in WO-02264002, WO-00074672, WO-02955679,
WQ-00105401, WO-00058361, WO-00114879, WO-00113112, WO-
09954358.

27)  One or more of a serotonin receptor agonist, antagonist or modulator,
more particularly agonists, antagonists or modulators for 5SHT1A (including
VML 870), 5HT2A, 5HT2C, 5HT3 and/or 5SHT6 receptors, including those
described in WO-09902159, 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.



descri bed in WD 09902159, WO 00002550 and/ or

WO 00028993. 28) one or nore of an androgen such as
wanougseass one, dehydr o- androst erone, test ost ePONAEB2004/000822

andr ost anedi one and a synt h_%t1i_c androgen. 29) one or

nore of an oestrogen, such as oestradiol, oestrone,

oestriol and a 30 synthetic estrogen, such as -

@23t r dre obarare af @. n3uYkidine(NI) neoeptooaintagoniki) iatiding those

transpgrters fo r i ne, dopam ne and/or
ser ot |Sﬁ56§%%%@%§gﬁ§§€'on, GW 320659. 31) One or

e @ndoPHidre ®f ahGpicid $8¢&toPagoMISE apfRlist or modulator,
mul ator. WD 2004/080985 PCT/|B2004/ 000822 ~-31 32)

One oPresgrablyfagenisis fosikhe ORL-Nipcepiospt or ant agoni st ,

a5 Rl 58 o RS R8P D8 Sho Peedh
nmodul abesptors)pedferadiy ¥ sagsuiive toxytadin h§enishér hodulator.
receptor. 5 34) One or nore of an agoni st or nodul ator

3o g@n%er RIova 6 priidk inhibitere spare partiganiea ik 223, 4, 5, 7 or 8

oor o Ui BrieldbiR PRS0 HERIOHLRO AN [R5t Bigetibiya PDES
4, 5, inhibitorysee rhieiréihaﬁ)?r,), ﬁ?ﬂrﬂﬁbﬂgbt)ré é)?&%ﬁ%lﬂglh?% aSneLCSO against
i i bi a I I

hor ci 16 [eSPPtR Bh2yhA ok 5% thast 40@ Mo ByitaeloiGQME PDES

Loonm S BOEe BRREGD R U5 BIeEe Invefiftn ke
according to the present invention_influde:_the
: di.n-7- S.e
Eb. A d¥oaysDia Mt B o3 dciaecin bR A 0456 the
di scl i?&&d@[@@-ﬁﬁ‘p ﬁﬁi@@\oﬁon‘ég%i&ﬂé@?ﬁnﬂ%ﬁ%ﬁggmm; the pyrazolo

[4, 3- yrimdin-7-ones disclosed in p (
i nter Efdinwlmmﬁmnmsa:lomd tmpuidishadoseddaticriae patent

e pePPuR AEohBefof P AP el S oncs
93/ 07 HifElosislidn publiSiegPinkdAtioNaHAESICA FHedlidMWO 93/07148; the

published international patent application WO o
93/ 12aymazelig-4gngsidiseigsed i pyblishiediinteanasional paterit application

o2 BB E a0 1 B L5 R Fbuorsnec
i nt er ivd¢ir@tiahapzdient agpickiicat/VOrRMEE83 :GR4 DrintdBnes disclosed
pyr azl%l gublished international patent application WO 94/00453; the pyrazolo
[4,3-d]pyrimidin-7-ones disclosed in published international patent
application WO 98/49166; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed
in published international patent application WO 99/54333; the pyrazolo
[4,3-d]pyrimidin-4-ones disclosed in EP-A-0995751; the pyrazolo [4,3-
d]pyrimidin-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
WO95/19978; 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 international
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[4,3-d] pyrimdin-7-ones disclosed in published
i nternational patent application WO 98/49166; the

wORoEnNs098s[ 4, 3-d] pyri m di n-7-ones di scl osed i RCT/IB2004/000822

publ i shed international pat %Qt application WO

99/ 54333; the pyrazolo 25 [4,3-d]pyrim di n-4-ones

di scl osed in EP-A-0995751; the pyrazolo [4, 3-

d] pyr iaARdication WD 1R &% shelcomppubtis dissibsed in EP-A-1092718 and

oyr arane oo RE PR B o iT occa i n' epr
0995750; the conmpounds disclosed in published

i nternational application W05/19978; the conpounds
di scl dakther sujiablei RPEE inkibiterades MS%@C%ﬁlﬁngﬁh©W%nt

nt o TeriRH ihAGdEORRE BRGE TE B3I DA PSGngnynphenyt-
[ 4t 3- d} pwthyhaaln-rpfé’pyldtn@-si|W%@-Ig¢lﬂlsg¢’f%glop1{%d]piﬁmﬁld|n I7 one
nt er ation e azo
L4, 3 AFRRTAR e roSRasd: LSS ImTIHEHSRE S Bropy 11
oot | YA SSRGS %’@M?%@un UGS
EP- A- Tostbylpiperarinet(bee EMA488756) ;5 (Dethakyrb-

ui t abl e PDE5|n|b| rs for th

EP- A- 1092 Fur t h t

use a&gpépﬁ@oqq%rtylﬁﬁe@ggéﬂ@thgl ~PHRVRIOPY 5 h. G- ‘H'EVG’EPJH -pyr azolo[4 3-
5-[ 2- |

|[0| pgﬁ@gﬁ?h Z‘bﬁl phée(ofsngié)Epl?w eAnO %6004 3-ethyl-5-[5-(4-ethylpiperazin-1-
et Mﬂmmuqnybr%pwrompwmwelwt]%epwqubmmhw ~B6efiipyro-7H-

di denaf.i | I
11 3 PP ela G ey e igRe Joes ARSBRAZ0): p-pinyi-5-5-a-

J ym i i A
S
5 ( 2- ¥brsk I@ glihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see

o RO RO Skt QL adBH b Y-
EP- A- BSRORM R)?m@itHFWéth&%%y(ldm% pgigo:ﬂ@gf A2 @dlih)yr%? m-

yl °6. 59%&[ wpy&r?&ﬁé? oPﬂe,Salﬁi‘PquWﬁ as g-athyire{34ke
Z“?ﬁ?f Sl iSberadi Y RO AI1RY S methosys smRiyS bylpypyricin-

i n- 3- ghjI}-2-r(piyyi-8joadidydin-7H- pyra/_olo[zi 3-d] ﬁ)yilmldm-?’-one (see

Bél %gw&%@%@%%%g-ethwyp 4-@1 lyl%léergzm P y{éuﬁghonyl pyndln 3-yl}-

( *) - 33edthyilo-P2-histhdxyRtit |- 1ePGin e o7 - r S8R Y yrifnidiif-7-one,

met horlsol(rRvmas yfoesthoxy-pe@rathlyle, 3-dithjdra-aw2-mdth@yetiayl)-7-

 hydr 8xo B—H -pyrazolo[4,3-d]pyrimidin-5-yI]-3-pyridylsulphonyl}-4-ethylpiperazine
(see WO 01/27113, Example 8); 5-[2-iso-Butoxy-5-(4-ethylpiperazin-1-
ylsulphonyl)pyridin-3-yl]-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-on‘e (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 H-pyrazolo[4,3-d]pyrimidin-7-one (see WO

1-
1-
i
1-
Py
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pyrazol o[ 4, 3-d] pyri m di n-7-one, al so known as
3-ethyl -5-{5-[4- ethyl pi perazin-1-yl sul phonyl]-2-([(1

wepeR/oseshoxy- 1- net hyl et hyl ] oxy) pyri din 20 PCT/IB2004/000822

3-yl}-2-methyl -2, 6-di hydro- 74 pyrazol o 4, 3-d]
pyrimdin-7- one (see WD99/54333);

5-]2- ethox¥ é4 et hyl pi perazi n- 1-yl sul phonyl ) pyri di n-
3- y| 01/27112, Example 132) (6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-

o e TE Al Rl By oy G AInGe %6, i REbRE 2 pihdor-1,4-
1- { 6- ediboa IC535 B); e hthle-donipelirtty 8f &xadnplds 7t Ak ¥5 o published

- . .
oxo- 2HPigrRatienab Pnplmﬂlpﬁ;WQﬂSdi 9078, \as|wall ay theigompbpnd of

%' %24| So%ltg%)@;ég? 8¢ hyli(Qrle p8§’<§3§| @’%ﬂ%&pe@%m"? yi-1 gmphonyl

yI suI nj‘rtawl])aemelthijl-ﬂ—;&opy!-?ﬂa |ﬁﬁd‘ad0[21(fj(1 mmzm-ﬂ%héj(\fardenaﬁl)
di hydro- 7H- p%'r azol o[ 4 pyri_m di n-7-one

(ees o ko o8 B NGRS bty - Bk 7 propyiimiaazo(si-f-as-

o O M RIEAN edotny+ tyren . vo

di ?ydrO@leGprdrdze)daoﬁpdesQG] b9 337 dinah 3361 paib(isiesd Mdrnational
01/ 27113

5- (5- APEfl Wﬁx@“@@%ﬂ%?@@;}q thergampaund af example. 1 keppuplished

pyl - 3jmedidtidnaY Application w093 71 ;
2, 6-di hydro-7H l%/F?azo l o /? py2r4|§n|%Arz gn%rggn}pgggd% and 14

01/ 27 from RotsdienbiRs »&Me) Chem 2000, 43, 1257.
5- (5- Acetyl - 2- but oxy- 3- pyri di nyI) 3-ethyl-2-(1-ethyl -3

azet i @tildtherZsuitadidPDES inhtbRYfinelueb%4-Brd@y.i m di n- 7-
one (see WO WD 2004/080985 PCT/1B2004/ 0008 - 33

01/ 27m'dymamlaémm9)zﬁ [3t(rrhiaraphenyBp&mpPOXY]-3(2H)pyridazinone: 1-
12,12

6- (3, gﬂﬂzﬁy%enedl OXY I¥ijﬂ WB?W&\%%%%NO'P 2ggujnozolinyl}-4-

] pyri oqiem,dmdea:amdgylbac;é mdh@é@h(lh{éa?rﬁ@) cus $6a,7 89 9a-
conmpoynd of exagg‘ 78 and 95 of published

i nt er AEXARYHP-2alpitiituarosietidophamdmethydS-methyl-syciohent-

g ongog gﬁgago[?ﬁaﬁlﬁl ‘ﬁf\ %Bl-lzr%e; Ifﬁ%%lo%}”m, cis gm%ﬁ%ﬁ)}p?thyl
phenzB]lL ,5,0apt, 8P, Q- qmmmdreayﬁd)mtﬂ?iz@]hhdaid[éﬂ Blotlihi4-8ne; 3-
zin one

1-[ [ 32¢3Yh! ééﬁ&"eg%n%ﬁwowl'Bséeleﬁw&ﬂ@wylﬁiedézaq%ylﬂ-(z

f]- aSchlorobenz 1)-2-
triazin- yz)l ?r"g%';'/% %I?iy (I‘arbf)x¥]l lne I4] brgmec% P])‘?pl per az
i Pe pyredylmﬁmydmﬁmmﬁd(se@ @l')dampihealylz@roﬂ&y)%é%lﬁ);%naaﬁmone I-
of pu ion I cation
and t e‘@%l%%% Ry Php: %9%?3\('@ FPrRpOHRBENKrEon-propyl-1,6-dinydro-
| nt er Pt a@dlo@lpisﬂd frhidith %91%/@ 4 e%%g
ouncpws and D&?r om Rot el | Y[D%é é? groxéﬂg
2000 ylmthn[agmno] 6-chloro-2- quinazolinyl]-4- plpendmecarboxyllc acid,
monosodium salt; Pharmaprojects No. 4516 (Glaxo Wellcome);
Pharmaprojects No. 5051 (Bayer); Pharmaprojects No. 5064 (Kyowa
Hakko; see WO 96/26940); Pharmaprojects No. 5069 (Schering Plough);
GF-196960 (Glaxo Wellcome); E-8010 and E-4010 (Eisai); Bay-38-3045 &

38-9456 (Bayer) and Sch-51866.



10

15

20

25

30

Still other suitable PDE5 inhibitors include: 4-bronp-5
15

wopywiodydsset hyl am no) - 6- [ 3- (4- chl or ophenyl ) - pr epoAy3008¢00822

2H) pyri dazi none; 1- [4- [(1 benzodi oxol - 5-

yl met hyl') am ono] - 6- chl or o- 2: cA1U| nozol i nyl]-4-

pi peri di ne-carboxylic acid, nonosodi um salt;

(For {reiating, 2D, Aihe, nYeounds of the invention may preferably be combined

h hydro-2-[4-(trifl h thI5- t hyl
N EoN on orh cfive e eSS kA g, o™
gd)zfaé 'éégbgs'gﬂgibggf,'rﬁoﬂé%léferéb&% [B‘éth%&y—S (4 methyl-1-

oot ahypipereginytsulrhony)) Bhenyi traneihyl- anb@rpwi-h&dibywo -TH-

ac ftg')ay(%{oio[ﬁg §[p§?@p&ﬁ¥'} E}Qe Bl $28R)-2,3,6,7,12,12a-

chl or glsan diao 2nietaple-(3daheth§ieraioeryphahg) -
4- br ono- 5-

YT i d;ﬂymnhg[eaﬂn%}pyedpmt leawl@rbﬁht@m {1ICBD o Ry R-ethoxy-5-
2
ot hytEtaRA R Y 1 -sulRhony)-RhenV S TSR PsoRYRH o
py! - 1 ipidtizopsin 4][22, zV]hiramﬂ Aﬁﬂ@@érc%né)ﬁms*[maih@xyzsqme

1-[4-[ (1, 3- benzodi oxol - )y % ]Jarnl noé
qui na YHVP]"aZAD'ﬂﬂﬂ%UIPhQFW' H’J(é'@li\’ v dy3-ethyl- d,'zd“nethoxyethyl] -2,6-

nonos

Vel | ooy ORISRIIBl Rflin g eond A -5 288ty butoxy-3-

Phar mgyridjngyt)tS-etiiyl-2650 esthylk3-aneatidifigkR6- ﬂfk’qelrdﬂwlg pyrafglo[4,3-

96/ 26940) ; Pharmaproj ects . 506 Scher.i ng u :

30 GF- @%%@'wé%%oa&iph%rmem@aﬁo%c%@ Baagherant

% Saighy NBSYWY . & 38-9456 (Bayer) and Sch-51866.
2004/ 080985 P B2004/ 000822 -34 For treating

BED, ta‘téopammmmlsifsuch @si apaeneipbinenaya pelecivablyDber
conbi tone or nore activ a(ﬂof %%Hedl ents sel ected
from :fargﬁms £}CQ S8 pRRMTRRI YRy MObor ef er abl y

o[ 2- ef ekatrorofiitr i@b?hdrabomst or modulator or melanocortln enhancer,
pi perazi nyl sul phonyl nmet hyl - 3-n-propyl -1, 6-d

i hydr @remrawymwlan@ﬂao[lh Pjydﬁ’rpm'ﬂrmdl n-7-one

%i;;ﬂ%@a%é@ %%ﬁ(}qg%é%%r 2103%‘?%9 fé°%§3'flzggf/;phenyl )

Py azignodstrogkn r@cépﬂo@ﬁddiﬂél@r‘bé@ﬂd @ﬁ@@ﬂsiéaﬂd@?%sirogen
(IC351 2-12- ethoxg f4- eth pi perazin-1 -yl -
lyrfe %?

suI p gm@ﬁega@eﬁ@ra Hifene. ifralene oglasofoxifens;
[ 4Lt 0 r
h%’r;(o;roéél%% %& t%?d?&%t%reo?'z?z ?%hﬁéﬁ% mggferane testosterone,
yI sulandmmah@dnondlandfh syrithSicchgiog@n| 2ndret hoxyet hyl ] -
6-
%} 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-b]indole-1,4-dione (IC-351); 2-[2-ethoxy-5-(4-



10

15

20

25

30

di hydr o- 7H pyr azol o[ 4, 3-d] pyri m di n- 7- one; and
5- (5-acetyl - 2- but oxy- 3-

wOR0i4ehisongE ) - 3- et hyl - 2- (1-et hyl -3-azetid i nyl) PET/IB2004/000822

6- di hydr o- 7H-pyrazol o[ 4, 3- djyri m di n-7-one and
pharmaceutically acceptable salts thereof; b) an NPY
Y1 inhibitor; 15 ¢) a dopam ne agoni st such as

apormr?ih}"rf@f)@li‘azﬁ\ émlvécsulmorwi) piEsyi5-nth sz goop d-BH-

such nol, : nocar
recep?md% I@%I at‘g ek:) %ﬁ)@gﬁ?tﬁ % (t4
enhanceihylpln@r@ilﬂﬂaylbulpﬁbhﬂmlr@ﬁh Blyl]- ?EtlﬁkA—;?ﬂ_@Tméﬂ"ﬂoxfy@’ahyl] -2,6-
an agoni st, _ant a&f)nl st or_ nodul ator for '5

an ;est ylrR-TH-e¥ zololfsudipytivdingseneiang Eujﬁraog?d -2-butoxy-3-
d
£ bot GRS SIS A% R Sl oo i atorols,s-

andr oaﬂ]pymmeim-d&maimd phdrmac‘.wti@aﬁy atesptablessMadhereof;

2§drost aﬂﬁ@ﬁ @gd a synthetic androgen; and h) an
str e Ts lifest radi ol , oestrone, oestriol and
g)synt 0

S triﬁééﬁ“'“%%gﬁﬂgﬁ?gﬁ@ﬁfﬁe&wﬁ@é.%%ﬁ?@%ﬁé’% D5 or

pr ef eyiDyagonist suibh @ed pramipexoleerst rapiimlact i ve

i b1 Pl PH el AP os i B apTanaasyti enhancer,

30 refer

pi pera?m ny?tgﬁ%(ﬂgﬂ?/tla)ndkew;/ﬂf PT141H)?] 3-n-propyl -1, 6-d
i€y dr @7agonistr anisigonist 8r diquiulatar ftirSHTF2Ce

(sildenafil); (6R 12aR)-2,3,6,7,12,12a-

hexahydr o- 2- et hyl - 6- ( 3, 4- met hyl enedi oxyphenyl)

IEF?dCr:ﬁ%USIJ:EJLW Bref%rzreg {:éodxﬂy%isﬂ_di'@[fér ftoBtin ﬁ'ﬁg r% theUdMiSounds of the

PCgFrBIVENIQD GERONe gan@trwmam m@r@d]entslsel@ﬂ;ted from the list:

A Ao R IR ey ooy o

mﬂyﬂf@Vhbpyraéele 3-dlp rlmldm 7-one (sﬂdenafll)

pi era2|n 1-yl sul phonyl ) pyri di n-3-yl]-3-ethyl -2-]
Zelg‘g Byf] QZ@_hexahydro- -methyl-6-(3,4-methylenedioxyphenyl) -

Byhtige: ﬁe?@bgﬁ@égg ApfiadbieX 1 ddhe -5 and

ﬁy{@reihow 5 (3-eahy|ymp@refzih-myhytmﬁ@mm)LmW| }5-adh ALY pyI-3H-
BB T 24l Bl ideamtit:  ner cof ;
5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)pyridin-3-yi]-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
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b) an NPY Y1 inhibitor; c) a dopam ne agoni st
(preferably aponorphine) or a selective D2, D3 or

wO20@3Bagsni st such as, pram pexol e and ropiri nBCT/IRD04)00822

a nel anocortin receptor agopjsst or nodul ator or
mel anocortin enhancer, preferably nelanotan 11,
PT-14, PT-141; and e) an agoni st, antagoni st or
rajtaesireger, such @saEstrrdiali eastwney opsisibbanadd synthetic estrogen

cggp ing FSD are the conpounds of the
reseélﬁpé%e\?o%?'{zroﬁ?%nd one or nore active

|ngred| ents selected fromthe list:
5-[ 2- et hoxy- 5- (4- et hyl -

1Pqﬁl§@haay .nﬁgﬂegr@ﬂmnquwr}remmgwm -age the copypounds of the
prg Qﬁ(t%?erﬁtﬁrp%@a%%kﬁ% %Jc@?% ii8r8hiRnts $8cted from the list:

denafi

E[Z:égrzdlxy-)awmewh)ﬂﬂ blsdz1 étg Iio by ndo?m%@wx@eﬁ%wpw -1,6-
(0| I%{%gﬂH p&@azolo[4 3- d]pynmldm -one (snl]denafll

FiIZ 2;&@2%,?,@7,71@ Péé‘%{exeg‘b@% BBty 8L a1 HERNEA¥ b enyi) -
|pmraiano|[251 '16 ﬂ]mm(jﬁ[sé}z}bﬂlndallen*r 4-diore (ICagsBnafil) ;
%—% X)é{?h% -e yt&})g}/azp rlw ?)II a12| qphoﬁ/ ll)Sglhgr?ﬁ k Imetquyl 7-pr6pyl-3H-
%ﬁd&b}’@ﬁf’f}{ﬂzﬂt@&% BysHePvaFenArRz 0! ol 4, 3-d] pyri mi di n-
55 [(%eﬂil@ﬁy-)ﬁ (“zethyipipgradnplyyisdipmphyhByritimahy R3{ethdihjd-- 3

B Gyt B mird 2 Inte s swiigin- rome:
L a@é’@Psz'utoxyEﬁ' piAdiny) BSSthora i ey I- 3392ét%'n%?ﬂ 50 hydro-7H-

ol one; an androgen” such as androsteron
Mﬁ%@*@f‘lﬁéﬂﬂyﬁﬂwlﬁ eoneest ost erone, andr ost anedi one

%mgg@ hetic androgen; and WO 2004/ 080985
1000822 -36 an oestrogen, such as
oesitnhadindl;,ameest rone, oestriol and a synthetic
%s_[:qg?en, such as oestrogen benzoate.

For ireaiing cardiovascular disorders, pariicular hypertension, 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-
dpyrimidin-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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Particularly preferred combinations for treating MED
are the conpounds of the 5 present invention and one

wonrommsesact i ve i ngredi ents sel ected fromthe PCEB2004/000822

5-[ 2- et hoxy- 5- (4- et hyl - -37-

1- pi per azi nyl sul phonyl) pheny% ]-1-nethyl -3-n-propyl-1,6
- di hydr o- 7H- pyr azol o[ 4, 3- d; pyrim di n-7-one

(sil d@y&&mly[« -6Rpyrimidin-5-yl -4-propxyphenyljsulfonyl]-1-methyl2-

228 - PutdfeblonlREIBX A5 RN ¥ Srnb A P 1

edi ox eny _
le)yr i duft8 blodiers)duich-ab, atefbdlonsr Arvedhdl) : 10

-[2-e Xy-5-(4-ethyl -piperazin-1 -yl-1 .
-%)::LI pr%egllg{hlgﬁéfﬁyﬁﬂlC%aﬁeumprﬂzq@\adﬁml aeelulsu}qpln)l;
idyi da . HegdShed.one (vardenafil);
g-)‘l[ 2- ﬁ%ér%%%éﬁyéip%%zsﬁh 1-yl sul phonyl) pyri di n-
3yl | sslestiiglaldogt@rone receptor antagonists (SARA), such as eplerenone or
met hoxyet h Q@Jc 2, 6- di hydro- 7H pyrazol o[ 4, 3- d] pyri m di n-
7- one; wgn%é L %Wdz- but oxy- 3- pyri dinyl)-3-ethyl-2-(1
qet hy limigeenhé 4 éﬂistg; Qjé;i hy ﬂfn‘?érﬁbfne]é:’rhd moxonidine.
pyrazol o[ 4, 3-d] pyTi m di n- /- one; aponor phi ne;
mel anotan 11; and PT-141. 20 For treating

! : . 2 . o

s e T RN AT p%ﬁjh&? bﬁe) °
i i ' j ] h ist: a

@unTRistorad siraltamas ), %@bﬁ'?%'??’i%%ﬁpéﬁﬂ%'wt- elis

angi ot ensi n receptor "bl oc _ as | osartan,
val sartan, telm sartan, candesartan, irbesartan,

h .25 . cal ci h |
ISRRERRS st BadRaof bepdierdiimiaerad Bloneditondaan
Hearappstibgenerally bERiminierebtie Gemisued with Ssbhitpnaf i |
tadal afil, vardenafil, 5-[2-ethoxy-5-(4-
QEHWW%W& excipiepi dilsim o gayrisy sietiaied with re@art foythe 2afended

5‘?%5??%%%&%&%%ﬁﬁ?ﬂ@ﬁfgargwmwapwtmH@ctice-

> 5 |5d|a(r:1elt yI_ 32etbgt ox¥ ?1- et hyl - 3-azeti di nyl ) -2, 6-di hydr

%%—P Qidﬂ&?’l",’ RIPYIFIe i dpharmasestieald compesition comprising a
8dPaahal 47 Jortha i(gi ﬁ? rbh%'n‘ﬁ%éuﬁéaﬁ@l %ggpthgle salts, solvates or
W00/ 27848 particularly

RRIy[r@ipias theadiebly dind-al pnganiadeuTicalkoadapiamg dille it MRarrier.
2004/ 080985 PCT/ 1 B2004/ 000822 -37

Qral 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
tablets, capsules containing particulates, liquids, 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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pyrazol o[ 4, 3-d] - pyri m di n-5-yl ) -4-propxyphenyl ] sul f ony
[]-1-methyl 2- pyrrolidinepropanam de [ DA-8159 ( Exanpl e

wo20mfosWBOO 27848)]; e) beta bl bckers, such aBCT/IB2004/000822

atenol ol or carvedilol; f) i nhi bitors, such as

qui napril, enal april and I|S|nopr|I 5 0)

al pha- bl ockers such as doxazosin; h) selective .

dligislt é@rmtéaﬁmmmd%rﬁus@ensbns, (eshians, aywpsasand elixirs. Such

TR ERBRE ol BECHRRRAL b Hoct bl T b ecapa@eﬁ fng typically

CUThp iy | @n Qarrdt! | for ags@hiplar e waieh, ni sthaher. Plene glycol,
the ma admi ni stered si nul t aneous| y, separ at e
éym%nlqsal

loy . FHidaklenpibuand arfe ﬁhénwnevemulwfylrcgaageats and/or

}3’% A Sbiies e daPnaTRfe  HSL Heeh F corepaged by the

Irlecphstitotereot & calid &ve eparaple, fiomig¥achet.carri er
selected with regard to the intended route of

adrri ni stration and standard pharmaceutical practice.

e RIRRSSUndsBE Thé °|ﬂv8ﬁfi’d/d qﬁﬂ%}é 3ar!§5‘ 2(?@%8?% Mj\ Ef%?t)-digsrolving, fast-

conposi t'1 on conpri si ng
pdisintemrating mhjslageatc:ram asbbb asl ﬂhssesdéscatbw i EX4fert Opinion in

CiherERe s Peiars dc. e 28 T B Bantiend & hreCo0bounds
of the inventi on may be adm ni stered oral ly. Oal

adm nistration 25 may involve swallow ng, so that the
donfypipadl tahtedr mayhdegguepaied: estrighatandardt processeackadbwn to a

TR AT R g A AR MR

t heltiovibh cohgeanHgaior @xfrusisht TRk eabiet ihliation may comprise one or

adnmini stration include solid fornulations such
tra@ﬂeel@semca{&mawecmtad oF Bgcpaledi cul ates, |iquids, or
powders, | ozenges (i ncl uding quuid-filled), chems,
mul ti- and nano-particul ates, gels, filnms (including

ramples hels iexepierny Ubiitabls FoRYSraRHrhinftiafion mclude carriers, for
formul ati ons. WO 2004/ 080985 PCT/ | B2004/ 000822 -

E}gMRie 15 Ikasgs saaIm ﬁ@rh%@tes (Wibrsie calgium @bpaph@tﬁs man(;utol and

I X | agi.on e I -
%é[j#{?ﬁ I g@gafé %@u ar r@’éeg%m E&Sr aﬁé%ﬁca(ﬁg&/%ﬁ)ym"dme’
hydroxypropylcellulose, hydroxypropylmethylcellulose and gelatin, disintegrants,
for example, sodium siarch 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-, pulsed-, 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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conprise a carrier, for exanple, water, ethanol,
propyl ene glycol, nethylcellulose, or a suitable oil,

wana4msessr nore emul si fyi ng agents and/ or 5 sSBEPEBZINH0822

agents. Liquid formulations jyay al so be prepared by

the reconstitution of a soli’d, for exanple, froma

sachet. The conpounds of the invention may al so be

(Rareniarafl Adtinissatadnvi ng, fast- di sintegrating dosage

fornms such as those described in Expert Opinion in 10

Ther apeutic Patents, 11 (6), 981-986 by Liang and Chen
(BROdmpOubY®iof fe i9BhESN t tly into the blood
st andar gégrocgssesfﬂgnom Waag?ornu a??soﬁl%c Fr?ctyl 00
fadreadx,ainid enussledior doio ann‘ptweall orgargrStmtabd& imearislifgr, parenteral
wef .. or nmelt, It con ing, or extrusion.. The .
ibmicRusasBRy idend nifRRYR0 SBtaRbel " HaRRHoNeR) o avathecal,
aﬁﬁa\l@i/m&ﬂaf?Oah%uféthwl‘cOﬁ@@terﬁéﬂ”ﬂhﬁémﬁﬁlaﬂ?xcIr@ﬂa%ﬁs%ular and
suitable for oral adm nistration include carriers, fo

Subepianeotis| |Suitable deviasisufierc paberarad, admmratlommmlwﬁ needle

APRBENES e PRRRAIER miB s, SORIA TGP B s 2L 86h Wonnigues.

hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose
and gelatin, disintegrants, for exanple, sodium
sﬁ%neawrgl yJeunmulations e tyricallys adquapus cselifionsgiiel, may contain

{/\%{C elﬁﬁgggg}gﬁta &e%a%anl%fd?&%@ gfﬁ%}f@aﬁ%ésgﬁgﬂe&@bly to a pH

mfdsen \Gid 9)e but,dot sowei afpplitationd, akey nrayebel ntore auitablysformulated
25 Sol i d fornul ati ons (or oral adm,ni th)ratl on may be

5 Auitatiednensageepussaiulipr oraatiAcHNeR MM &y heew%%dsw conjunction
[ I ed-

slvﬂgit éisﬁggg,@ pu seg%ﬂ]é%%?érrggspe%egég?@eqﬁ%%et ed and

progranmmed rel ease. Details of suitable rmdl fied

ﬁﬁ?f@%ﬁ@fﬂ&?g Fieid Fotriletid vt mcitonsy Jar example,
Q)opfzmﬁigéf iGRCRIAYI @@Ull?%eTaé&S}ﬂbH’Q‘)éooﬂsLg”ﬁanaéfo?gharmaceutical

001 O hér nodified rel ease | at1 ons
d@@mm%@sjweﬂ koswhdodhosenekilles] oibiesst. WO 2004/ 080985
PCT/ | B2004/ 000822 -39- Parenteral Adm nistration The
conmpounds of the invention nmay al so be adm ni stered
ditfeesdlupiliynbp cbim@obhO @i isiidan) iisdPirmMbEChRpafitidbPparenteral

an i nternal organ. Suitable neans for parenteral
soluiions 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
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5 adm ni stration include intravenous, in_traarterial,
intraperitoneal, intrathecal, intraventricular,

wonbasess hral , intrasternal, intracranial, PCT/IB2004/000822

intranuscul ar and subcutanggus. Suitable devices for
parenteral administration include needl e (including
r? croneedl e) injectors, needle-free injectors and

iR

frdiadang denthis DEEROSEO iNsdudamgelsahydiogdels, dotianss satusions, creams,

_ . . i
Ly S N ——
dopards ( sperfigesyifibyes,cbandegesodnd meiorodniwsihs. Rigosofrils may also

' ' , t b re suitably =~
o8 Hp: b eab CAire TR HCahRIeYeSs AN deraroibrlicuid getrolatum,

- . nCLi . . |

R PERORh R, SBCE R oL, Freafof BrifioBrs may be

phegaeatedn sefe, far exarapla, Fﬁrmimdnal:] Mlo_rgam_nﬂEhaﬂhGSdiJ 88 (10), 955~
dit i ons exanpl e, by lyophilisation, my

%o‘ﬁ%;&%%r 1aé‘%an'pl I shed using standard pharmaceuti cal

t [ I i Kiidd] | Bk apl- | h .

e sl OB Scmbsnafon R | BohBRy S fpnorei

Hegienaration, opheropharesis) sosophuresiss and ynded|e-ficiee 86 anicroneedle

l?ﬁ(' él%ﬁ abl e processing, for exanple, the use of high

eﬂgrgy ‘'spray-dried dispersions (see WO 01/47495)

and/ or by the use of appropriate formulation

techni gues, such as the use of solubility-enhancing
agEmulatiops fegiopitad edpnristration mayrhesicamubatet no berimmediate and/or

. f at £.0.be i ' .andlor nodjfied .
PR e R A B R R A, sustanea
pelsmgledcantraliedt dialedargated and progranimed reidadeathus compounds of
eted and programmed rel ease. 30 Topi cal

% %H}%'Pﬁtmég beh oy Hipiedniasa anofiengolichieim ifeomadeynisiration as an
i r ' L4 | eferably to
PRSI AR] k¥ PelkdRe SEl Tk pfeSieinBouna
transdermal ly. Typical WO 2004/ 080985 _
F /] q04/ OOP 2. -40 formul ations for this purpose
iﬂ%@@ﬁ‘—%ﬁ&,&gﬁ%@@m otions, solutions, creans,
oi ntments, dusting powders, dressings, foans, filns,

skin patches, wafers, inplants, sponges, fibres,
BBAdeBRoUuNds Wil dheeimuesiiamsanLalpososresiministatgiointranasally or by

inhalation, typically in the form of a dry powder (either alone, as a mixiure, for
example, in a dry blend with lactose, or as a mixed component particle, 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.
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be used. Typical carriers include al cohol, water,
mneral oil, liquid petrolatum 5 white petrol atum

waqahkywemsiass and propyl ene gl ycol. Penetrati on enhR@naB084/000822

may be incorporated - see, for exanple, Finnin and

Morgan, J Pharm Sci, 88 (10), 955- 958 (Cctober 1999).

Q her nmeans of topical adm nistration include delivery
bYrieniA diskoinedi dry pewder raspsuspeinsion fovondatia, ebiesdrug product is

' d - ' dl. 0.
SRRRBIRES o557 0e JERRHE 50 SeBlarlL ARG, @Riostyege han 5
braickongyu Taise thalycbd achievedi ks Qn@@%wpria’f@@bfﬁ fhuting method, such
rel ease. Modified release fornmulations include
RS apial jet Jniling, flbd bedpjgatsailing, carperesiticad flaichiprocessing to form

t . I . Thus ds of 15

RURPERCIEE hidH RSB HofrSu B RBB o, Y SEREBBAN S Form

for admi nistration as an inplanted depot providing

| ong-termre|l ease of the active conpound. _

|‘§ ﬁgﬁ%@ﬁ qt@ﬁ?@ﬁﬂllb&&ﬁﬂ hPHsaln m atamisaeusipaRiReiRhygrodynamics

t : r r r

S ProOHERd e TR R pStaf ol ThG G 9y G Tonafting of the

(lmvenion péoactuaten anditke wctyatiosr volarenmlag, varg fomirtyil to 100pl. A
| end actose, or as a mxed c ent particle

ith. |
siB8 Yot 28 cdpRSe o SDRBOHBE (A forula dpippylene glycol,

Rediler whtthabfian®l o8 S6UiaRT Rtide S RitBihdivEdvents which may be
pressuri sed contai ner, punp, spray, atom sSer

Ysedrinstaryof aropdena glycekinciuge mlycsrelcntpyigeibhwiemenglgsol.
to produce a fine mst), or nebuliser, with or
wi t hout the use of a suitable propellant, such as

@ auutes) idlis e BRERIMRIdgED §nididRS o &aRRbIE OftbA §fatin or HPMC) for

punp, spray, atomizer, or nebuliser contalns
dsEURiashinbRles s pesiTialier 12yt be farcnuletedciorgmuiaid a powder mix of the

SO S0 SR 8y BB 20kl e g sarcn an

& sgréoreiarge modlifibr Such A€ J-levicirtX hedhiny dreh8geesith dtbsrate.

active, the propellant(s) as solvent and an optional
surfactant, such as sorbitan trioleate or an

P it 'cﬁgéiﬁoﬁz@w&r&gﬁﬁﬁéésogﬂg %%rgﬂé,htgég&é% Q2084 is determined

-41 Prior t powder or
grmedie oba valbevitch gefivard ucinelsred rinesuit] BaHs IPadedbighce with

i t.abl e. f del i by inhal ati t Iy |
?fﬁ%dggen%mngrag%iyblég @r%@?tééﬂ%%ﬁrgﬁcg@érede%%se or “puff’

BBR{MMAG Ftdin YA 8D of M @8mpdURll 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.
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as spiral jet mlling, fluid bed jet mlling,
supercritical fluid processing to form 5

woanmpwasasscl es, high pressure honpgeni sation, 8CTARI08Y000822

drying. A sui tabl e sol ution formulation for use in an

atom ser using el ectrohydrogynam cs to produce a fine

m st may contain froml pg to 10ng of the conpound of
tRectal/inrevadioal Administrationi on and the actuati on vol une

may vary from1 pl to 100pl. A 10 typical fornulation

may conprise a conpound of formula (1), propylene
g’fhéC@bm{)oﬁhaé | df &eheahesntio?t Hl%ﬂlolbe %lﬁ%@él‘e@ @&Eéﬂ'&/' &evagmally, for
Al ternative solvents which may used instead

exapiplent e doimiaicd supPEsiaryy QBS%ﬁW 06| nemnng.| Gn@oa butter is a

Hetfitne! suPBAAGEY abe, Sl pEakef iy fETREA s Hppropriate.

IFYMRURItioPks fop ﬁéb‘téll’ﬁgﬂ'ial raamhmrémsma@l losl fdrmm@t@tjab bedimmediate
powder m x _of the n@ound of the invention,
S

ﬁmd(%bl@oﬁkﬁﬁderrel?%@ eflifigd Iraloasse formuations @ﬁuudea delayed-,
ugd
RS R P|oEHE ol o8l e 1rgb B 4 prstRARIAY rolPhse

and aerosols, the dosage unit is determ ned 20 by

eans ,of a yalve which delivers a netered anount.
peUular/AndigLAGMIIAKANGNA t h  the i nventi on are typically
arranged to admi nister a nmetered dose or "puff”

containing fromlpg to 50ng of the conmpound of formula

(Mhe. carhpoonds af thejmvbytlordmag/ alsblbe adnrmaisﬂeyedadlrecﬂ)t toethe eye or

1 S ch as
SaraRis, by U T S gPE Glo8amironREHes RRAMBIAN s solution in
Hotbaied P@ﬁé&ﬁlsféﬁf Qéwh@%ahn@ athsr %ﬁ‘nulgﬁﬁﬁykaﬁéﬂlésfof %ular and

i nhal ed tranasal adnministration nay T or mul at ed
lradial nadianinisieationd/inelude dointreentsel I@aé@gramblef i(ed. absorbable gel

shpBaas. BiRdEI PR aehfSiearnlEb B ey SHEYRINRRR ety waters
gnsRasand VRrRME OFORSUPAFT, é)}@é&@%g@lﬁ)%%zmoséﬁes or Ilposomes A

Rectal /I ntravagi nal Adm ni stration The conpounds of
PRY/Mely SHED oAs erpserd-llachipsivacedicr asidal pgly\dnylalcohol, hyaluronic

4307 e ARG, [ B5alPE ORIl cluiose

swroyetocliohse, obmetwgﬁrdeﬂul@séj bes ﬁh@t@r@p@lyﬁ%l@@@%ﬁﬂymer for
as appro riate. Formulations for rectal/vagi nal

FUATIIS 1 92len SN Mvepay s BratRcsTied tpgeﬁ@rl\’\‘i’i’?ealpé@%ewaﬂve such as
benzalkonium chloride. Such formulations may also be delivered by

jontophoresis.

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
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and/ or nodified release. Mddified release fornul ati ons
i ncl ude 'del ayed-, sustained-, pulsed-, controlled

wduaed4/08098ar get ed and progranmed rel ease. 10 PCT/IB2004/000822

Ocul ar/ Andi al Adm nistrati on The conpounds of the
i nvention may al so be adm ni gtered directly to the eye
or ear, typically in the formof drops of a
mnpraove dheir ssoiplaitityl, adissoluan ubteyntaste-maskirgi bioavailability and/or
H-agt&ust ed, sterile saline. Qther formulations
W% e for ocular and 15 andial administration
i ncl ude oi ntnents, biodegradable (e.g. absorbabl e gel
sponges, collagen) and non-bi odegradabl e (e.g
@nugsmlﬂdektrm apmplexest éprsexamples ése émnqbao tba: generallpruseful for

35 ciorind ne, 2B Rkl PR 8Py IREESR 2o hon-inausion

nymex% Blay0h® usely Ak WHrPakérafdd ¢ dﬁe@ﬁéd;mlo;é&bﬁon W|th the drug,
| ymer, for exanple, hydroxypropylnethylcellul ose,

Hpa cysipgenyingeay begssed as aneuliars addthwesee @ﬁ aacarrler dlluent or

AR RSB e AR ! o 7L 4, BB et ana

agammarogfaldd@mrm @xlampl@@ of Sumdsh fnmwbbaabmdannw:aralaﬁ@nal Patent
be del i vered nt ophor esi s Fornnul ati ons for

AnglionRias. WEroR LT W3 TGS ad INOEBS1 45 he

i mediate and/or nodified release. Mdified rel ease

formul ati ons include del ayed-, sustained-, pul sed-,
| 1 ed dual -, targeted, or progranmed rel ease.

Enabl i ng Technol ogi es 30 The conpounds of the

i nvention may be comnbined with sol ubl e macronol ecul ar

EF'Hr'édrﬁiﬁ|s‘§r‘é1‘t3it3n"’lé I‘ﬁ)’rﬁ%ﬁ?@dﬁghﬁg 1R tg%gﬁggygggeof the compounds of

gl ycol -contai ni ng po
Mﬁnmonllﬁmly |n4Be|rapg@@e‘i rp éod ﬂO@ﬁmgodeper}dmg, of course, on

THAE b daiiSyet Vel e Al A0Chishaed apfequire a total

@aaypa@se affefrbAt Hing %bqogeﬁ@ adihch ta%ewmf@rt_o S00RR), while an
dosage fornms and adm nistration routes. Both inclusi"on

AMEEVENQUE riiisgsnay ordy eduiseefromaQ.0detoud@ ang/kg kody weight, such as

KA BAEle 10 n') B cEACRULAORER ocf yiclie ot weighl e tota

il doas M be ddhmrigisredlin 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.

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).

In a preferred embodiment, the compounds of the invention are delivered
systemically (such as orally, buccally and sublingually), more preferably orally.
Preferably such systemic (most preferably oral) administration is used to treat
female sexual dysfunction, preferably FSAD.
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sol ubiliser. Most commonly used for these purposes are
al pha-, beta- and gamma-cycl odextrins, exanples of

wohbevsemy be found in International Patent 18CT/IB2004/000822

Applications Nos. WO 91/11172, WO 94/02518 and WO

98/ 55148. Dosage For adm nistration to human
patients, the total daily dose of the corrpounds of 15
the invention is typically in the range 0.1 ng to

SRR o R oo B B Bl of e

reamponds dfthalinvetiohlin Gas taplufddtem @ffwsys!erlﬁ&mw}ehvered
such as from5 to 500ng, while an intravenous dose

ateterably P@#Mudeévq’fﬁghmdﬂam@nta‘or thg Weatprn} ongirgphylaxis of FSD,

to 10 ng/ kg, nore preferably from
qu'}é &%{ergb kgé)'%%dy wei ght. The total 20 daily dose
may be adm nistered in single or divided doses. These
% es e Based Qn an average human subj ect having a
PisilerTed oralainulgEon Hsewgmeﬂlﬁéeﬁﬁgegsef@mew or fast dispersing or

o diiNg 88 ﬂoses for subjects whose
wel ghtI gal fga%ﬁ%rm |s ran such as infants and
the elderly. 25 The skllled person will also

at e hat et atrrent of certain
3B ReEthEh S ?”‘ﬁ@ Pﬂﬁm@“ﬁ@% b gomeeynds GhitsLRYENtian are:
ladvelniste}Bd TYick ‘p?é‘i%ﬂa ditesiy@
required" gggl slﬁ/ i.e. atgﬁne(eade)g © gg%%e@?h'@'&’ %ﬁp%mally the
Yegines r ed enbodi rrent t he conpounds of the invention
are delivered syst em' cally (such as orally, buccally
and sublingually), nore preferably orally. Preferably

Sigde KER lefprésérimMOL@h@ﬁ?ﬂ'@bd)d’d)D itad »e%m&gébféh P e

used to treat  female sexual dysfuncti’on fera
EQIpoUnds 20 Hag yediion paT besrboimisteeexysienicaliihasd mhmve a

£ h
PR e dspeREe B BB b ok Rl S
(muhm‘rm)tslde effecis. hyEPeNDOAIY-ALhhd ehe dnintdBb8s I ¥inafter, we
del ver ed). nedi canent for the treatnent or

ral
BRER R PR RIS ONE P R D o aainistorest @t AEaADRAR! (11 vivo)
t
BESEAICHN) sk B0 M35 U SE b B imceo o
Pelvinuhaitve atisn (&R s)ithout adversely affecting 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
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
arousal response to sexual stimulation.
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10 In a further preferred enbodi nent, the conpounds of
the invention are admnistered topically, preferably

wdizoEmsiggst o the femal e genitalia, especially PO®1B2004/000822

vagi na. Since NEP is presen_t4 throughout the body, it

is very unexpected that the 15 conpounds of the

i nvention can be adm ni stered system cally and achi eve

T huslepraiened embesiroapeprionideilsehé esalof ageampalind of the invention in

i t hout pr ovoki ng i.nt ol er abl e adverse) si ef f ,
fhe BParBlisn Sha MeciGaeft 67 i HEAMIGHST niBbhYiags T SD in the
\3g Mémﬁgw that NEP inhibitors adm nistered to a
rag]bi t el” (in vivo) systemically increased genital
bl ood flow, upon sexual arousal (m mcked by 20 pelvic

rve, stinulation) wthout adversely.affecti.n :

& SBsvel pe. £ HPmbobiR o RS HERRQY i RIFER as a sutably
ScesptabRAIMUYARRINGA HokBrddincBYRET hErhsalWRtertiRY pradlick and the
t he conpounds of the invention are adm nistered for '
vaterinasasuigeonorill degpmine theedediRg segignedn andreite f administration

BRSSO NRE Bl E L baRoty Bl © hrc! vde 29

stinmulation can be before, after or during said
adm ni stration. Thus the conpounds of the invention

diedrtewingdopatialiap sxarmiemharniustrative Qrlyapdiase £k ignded to
lemhRat eni kal k Ster ' '

ft 188 sckPe'diine FRLEPAC AT IbrbRhE hBEne R QU the

Wendion/ 080985 PCT/ | B2004/ 000822 -45 Thus a preferred

enbodi nent provides the use of a conpound of the

invention in the preparation of a nmedicanment for the

HoRAUIERRh A RIfaNY :p?%ﬂa?reafus r@qhierfoﬁ&ﬁinﬁﬂﬁ%@dﬁ%g&d

patient. 5 For vete ary use,” a conpou

invention is adm nistered as a suitably aweight/abl e
formul ation in accordance with normal veterinary
practice and the veterinary surgeon will @t ernine

the dosing regi@RAg@ikbriiout e of admi ni strapsen which
w Il be nost aPpropriate for a particular animal. 10

The fol | ow rgelivesayInicrastysiallingl es are il 14@8Qrative
only and areg, N d limt the scgpe of the

i nvention. %ﬁ?é@g'o%%rgﬁpéﬁt " means a con% und of the
I nvention. Siearic 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 1,000ml

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.
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Formul ation 1: A tablet is prepared using the
follow ng ingredients: weight/ ng Active ingredient

wa304/08ed85 ul ose, m crocrystalline 400 SiliconpPdiagiode000822

funmed 10 Stearic acid 5 Tgral 665 15 The conponents
are bl ended and conpressed to formtablets.
Formul ation 2: An intravenous fornul ati on may be
prepared as follows: Active ingredient 100ng |sotonic
I|n 1,0 20 Typical formul ations useful for
Fag ‘Pr‘fg}% conpounds of the invention

tpgeﬂve %drﬁdfeﬂt (deerigeRid gk Achzak k| RAPr albdHaT nattyen

ray ACtive ingredient (1.0% in iIsopropanol

qotaoaby mybmzeate phogploaricacid gpolpdmy| oot/ I@WHIe glycol,

soiuey Pafiopfilyca fosel MBAEAT dPRYFREHmidRy Foh Dyke

mmh@mxse@nmﬁ@d wéares BRQidsbaghsl, pol yvi nyl
al cohol , propyl ene glycol, 5 sodium

carboxynethylcellulose stearic acid, diethyl

v Dyke perfunme No. 6301, purified water
Z\Ftr?g'%:hs oﬁ?‘;}arﬁea& Formul ation 5: A gel Active

IAE@W@Mg?eﬁl,eninbweai@ saflumnBBAsoppR alpgholdBR op@p g%ﬂe glycol,
propyl ene gl coI 10 sodi um hydr oxi de, carboner
Sedk& Byad QV%VF@'T?%P \/%QZP'C agie aRdI Rurifigd vwaten

Cream Active ingredient, benzoic acid, cetyl alcohol,

| avender, conpound 13091, met hyl par aben,
ﬁwmwlqtmnaﬁJ@Cr@mpyl ene glycol, sodium

%%'in%”f#g'?%&%}’ﬁ Cben20|c aCId cetyl alcohol, lavender, compound 13091,
methylparaben, propylparaben, propylene glycol, sodium carboxymethylcellulose,
sodium lauryl sulfate, stearic acid, triethanolmine, acetic acid glacial, castor oil,

potassium hydroxide, sorbic acid and purified water.

Formulation 7: A pessary
Active ingredient, cetomacrogol 1000 BP, citric acid, PEG 1500 and 1000 and
puritied 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 arousal



15 sodium lauryl sulfate, stearic acid,

triethanol mne, acetic acid glacial, castor oil,
woab@Egsasm hydr oxi de, sorbic acid and puri fi edPGaIBI004/000822

Formul ation 7: A pessary Ac_;,ri7_ve i ngredi ent,

cet omacrogol 1000 BP, citric acid, PEG 1500 and 1000

and 20 purified water. The invention additionally

i ncl udisorden, prgasphiadistrder drcsexuad ppinsdisordier, moteupichierakly

conpound of the i tion, 25 together with a

d ve
phar nﬁ%ﬁfﬁgl%gp?y t¥HBtabl e excipient, diluent or
GAT 11 A methdd of Me&tHGPPIDDLIMEDNA d méﬂﬂhanncmairg treating said
pharmaceutical |y acceptable salt, solvate or polynmorp
t her edlammal withearneffectivednewriral a ¢ompyurhef thecinyention.

ound ' i 0 e for i

S ARUERP: e D e et s R corpRbin g%
t her apeHgotntiast R frivention sgetRér whh al prednizceubically acceptable
i nhibition of neutral endopeptidase. (iv) The use of a
conpo@xeipignt: ikienh PERANNER as a medi canent for treating

i) PY ec‘!&ﬂhbﬂﬁd ?H%%@bé?(ﬁor?@f‘ﬂn%b.iﬁ%%bﬁﬁg HIPLARED.

exual arousal " di sorder, ~—orgasm c disorder or sexual
pdiin  diheousteof, a pombeund lof teevehtian truthe mdBufacture of a
2004/ 080985 PCT/ 1 B2004/ 000822 -47_di sorder, orgasmc
di sor @&Rdieament o4 tregiing of pEyeiding Frky Qrb/? erably
sexual arousal disorder. (v) A nmethod of treating FSD
or MED in a mamual including treating said mammal _
vinehinyantien ég illusérataeh byittheffollowingpaomimiting g¥amples in which the

[ 3t | (V] : ting

l{)ﬂraé\)r%\?%é g&? {ec:i/éét}/d{% nﬁ%ﬁ%ﬁﬁér&sﬁ%@ rlﬁgsel%ﬁg a conpound of
the invention together with a pharmaceutically
acceptable excipient, diluent or carrier. (vii) A
covipegal® of kR 398Ménti on for use in treating FSD or

. (viii),.The use of a compound of the invention in
{\/Etg manuf act%i}og%of a 10 nedicanment for treating or

prigent i ng Fofda@rmlyiblet The invention is illustrated by
the follow n%rgon-l imting exanples in which the

f PP®wi ng abMERURKYEABOBYId definitions are used:
CDI 1,1’-carbonyldiimidazole
S chemical shifi
d doublet
A heat
DCCI dicyclohexylcarbodiimide
DCM dichloromethane
DMA dimethylacetamide
DMF N, N-dimethylformamide
DMSO dimethylsulfoxide
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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Arbocel (r) filter agent br broad brm broad nultiplet
Boc tert-butoxycarbonyl CDI 1,1'-carbonyldiimdazole

woO 20d1m80988] shift d doublet A heat DCCl PCT/IB2004/000822

di cycl ohexyl car bodi i m de di chl or onet hane DVA

di met hyl acet ami de DMF N, N-di%et hyl f or mam de DMSO

di met hyl sul f oxi de ES+ el ectrospray ionisation positive
scan ES- el eqiltiplepr ay ionisation negative scan EX
Exanpl e h hours HOBt 1 -hydroxybenzotriazole HPLC

hi BHZ pr essur 83SSERSSIEIA BABK ogr aphy WO 2004/ 080985
PCI{:l B2004/ 0 -48- mnmultiplet mz mass spectrum
pecia%"l) mn mﬁﬂﬁéﬁes MP. Melting point M BK Mt hyl

I sor.putyl ketaliing pBintress spect rum NVR nucl ear

mﬁ/ﬁﬁki C resmeatﬂgﬁso-%?ﬁ KRl ecur sor Prep preparation

MS mass spectrum

NMR nuclear magnetic resonance

Prec precursor

Prep preparation

q quartet

quin quintet

s singlet

t triplet

t-BMA tert-butylmethyl ether

Tf trifluoromethanesulionyl

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 (5) are given in parts-per-
million downfield from tetramethylsilane using conventional abbreviations for
designation of major peaks: e.g. s, singlet; d, doublet; t, triplet; g, quartet; m,
multiplet; br, broad. The following abbreviations have been used for common
solvents: CDCIs, deuterochloroform; 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 Fgs4 plates, Rs is the distance travelled
by a compound divided by the distance travelled by the solvent front on a TLC
plate. Melting poinis were determined using a Perkin Elmer DSC7 at a heating
rate of 20°C/minute).
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g quartet quin quintet s singlet t triplet t-BMA
tert-butyl methyl ether Tf trifluoronethanesul fonyl

WORA4080985 uor oaceti ¢ acid THE tetrahydrof uran PTLAB10h4/600822

| ayer chromat ogr aphy TS+ thelém)spray i oni sati on
positive scan WSCDI

1- (3- di net hyl am nopropyl ) - 6- et hyl car bodi i m de
hydrochl ori de 1H Nucl ear neEpxehple T esonance (NVR)
spectra were in aII consi st ent Wlth t he
pr oposed {541l 2 } gHiazgl

(S) are given in ﬁbéﬁoﬁ@éxclégér{%i '%QSQ%E a%iod from

t et ramet hyl sil an tions for
5 designation of major peaks: e.g. s, singlet; d,
doublet; t, triplet; g, quartet; m rrultlplet br,

ﬁ ﬂtl ons r@'\sn usgfj for

dlnethylsulphOX| ronSpsi Sneans pounds
§ans | ow resol ution nmass

connnn sol vent

per square inch an LRVS ng
spectronetry. Were thin [ayer chromatography (TLO
has been used it 10 refers to silica gel TLC using

lica gel 60 F254 pl ates is the distanc
tPERIYILER) &m@tmwp{adﬂ@ @rmeﬁwmb%rbenéothlagphﬁwapropyll

BB AR OB g Fepnon o 7.,
Diﬁ(’] nahol wesadlissgved at @lcblbr@rﬁ@fharm(ﬁ 0)mL)VEh@ tHIKIoPEAAe acid (10

/1 B200 0082 -49- I 1
waﬁx@fﬂéya a@d(fﬁe mixture SHB’EE%? rqom tgpeEAtHre a5 lsoyrsy The

REQOYA wak JUBAERY b Yité 8Gibn of PoBRANR Carsdrfhié!(1 0% HJueous
solution) to adjust the pH to ca. 3 (ca. 120 mL required). The resulting mixture
was extracted with dichloromethane (3 x 100 mL) and the combined organic
layers dried with MgSQO,4 and evaporated. The residue was purified by flash
chromatography [SiOz; methanol in dichloromethane 1% to 2%] to afford the
desired acid as a clear oil (5.66 g, 87%). This batch was combined with 1.4 g of
material from a previous run and stirred in pentane (100 mL) for 3 hours. The
pentane layer was removed, the residue scraiched fo loosen 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.
C21H2sN203S requires C, 64.92; H, 7.26; N, 7.21. 'H NMR (CDCls, 500 MHz) &y:
7.85 (1H, d), 7.61 (1H, d), 7.23 (1H, dd), 5.89 (1H, brm), 8.25-3.35 (2H, m), 2.81
(8H, 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 (CDCls, 125
MHz) éc: 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

m/z (electrospray negative ion) 387 (M-H")



Yi--_ NS 5 OO tent-Butyl
(2R) - 2-net hyl -3-[ 1- ({[ 3- (2- et hyl -
wa 26804p80088t hi azol - 6-yl ) propyl ] -

am no} car bonyl ) cycl opent yl ]_géppanoat e (Preparation 7

and Preparation 8) (7.4q, .7 mol ) was dissolved in

di chl oronet hane (10 nlL) and trifluoroacetic acid (10

ﬂmtida] ratatior doeabuaemhentsewere takea intmethadobsolutionm(5.7 mg, in 5mL)
Eﬂg@g h”e for 5 hours. The reaction was quenched by

t"H Plewingdesiitz:assi um car bonat e (10% aqueous

solution) to adjust the pHto ca. 3 (ca. 120 niL

required). The resulting m xtur was extracted with

di chl oronet hane (3 % [4f0 nL) and-4HKe conb|ned organic

| ayers dried with l\/té

PCT/IB2004/000822

(r¥4. and e¢vaporated| The residue
was purified by flag
flane 1 %4to 29 tolafford the
desired acid as a cl i& soll (5.6654@, 87% ]| This batch
was conbined with 1. g“ﬁof
ane (100|bgp Tor 3| hours. The
pent ane | ayer was r4 the residue scratched to
| oosen up the gumry
éﬁ @ne (100|nt) for alfurther 2 20
hours. The resul ti ng—whirtepowter—was —cott ected on a
tFheity ividse acooguidnds as 99% geHPLOVanglysfd U@ingﬂﬁ)@jaﬁferent reverse
(mp. 105-106 C) (6.52 g). Found; C, 64.93; H, 7.29;

. . @ 5 chr omal egsaphy [ B O2;

nmet hanol in dichl orqgne

mat ¢rial froma previous
run and stirred in Fﬁ%

§|0ue ang— rred wth a

further portion of g
sinter funnel and dried under vacuumat 45C to afford
mha$éP9“"n@%1H28NQOSS requires C, 64.92; H, 7.26; N,

7.21. 1H NMR (CDCI 3, 500 MHz) 8H 7.85 (1 H, d), 7.61
1H d, 7.23 (1 H dd), 5.89 (1 H brm, 3.25-3.35

2H m, 2.81 25e(oéHta®)Pumy74 (2H, m, 2.45 (1 H|m,
2.10 (1 H nm,|1.98 (I H rr), 1.89 (1 H m, 1.88

ZH M, 1.55- 5H T 495¢ m— 1. 17 (3H ] d).
L3C NVR ( CDC 312%2{1 I\/Hz) bC 188.5éﬁlml77 4, 166.7,

151. 7, 138.5, {M@Aairp, 1236Main 122 Main20. 7 NFa41n5 42m§in peak
89.6, 37.4, 36,4, 36.1,] 33.4, 31.3, 24.0{ 24.3, 19 .
10.3 'z (el ectFebray |HERXMNe | FSRK 387 MWWy 3p r%tlon
P004/ 080985 PCT/ | 82004/ 000822 150 Optl cal r ot at i ohtime/ min
| N nnit Io-\l\ Al on aon (L 7
E“@ﬂﬁwen\%ﬁ(t h ti]@oéol | dWii ng resl PPo5% Q) 38
Phenyl  Hexyl

3um

Phenomenex 99.95% | 0.05% 99.9% 0.04% 3.8
Synergi  Polar

RP 4um

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




25 -4.4 [a] 25 25 -4.6 1al578 25 -5.4 1al546 25
-7.9 1 489 25 -13.0 1x1365 5 Purity was assessed as
wo 200%8wgs HPLC anal ysis using five different re¢eaBmo4/000822
phase columms: Percentage Pyr,ity 225nm 254nm Main Main
Main Main main peak Peak Irnpurity Peak Inpurity
retention tinme/ mn Phenonenex 100% - 99. 95% 0. 05%
3. 8 PhenPUGsgnditiGisam PheAredgtivak 99. 95% 0. 05% 99. 9%
0. 04% 3.% Synertr:;i Pol ar mm Devel osil Conbi 100% -
0. 689PFIYUrp 30 3/

99. 9% Bhbnex Accl ai m 99. 95%
0. 05% 99 93% 3.9 C182 vity C18 3ym 99. 4%
0. 06% 99!3%3%%.004% 3.6 10 \%’ g%? 080985
PCT/ | B20bwhile phage A: Water:MeCN:TFA
95:5: 0.1% (v/v)
B: MeCN

Linear gradient elution (see below)

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 opposiie enantiomer prepared 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 |.D.
Temperature | 15 °C

Detection UV at 230, 254 and 260 nm

Sample c.a.1 mg/mlin 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
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20

-51 HPLC conditions Anal ytical Tenperature Anbi ent
Det ecti on 225, 254 nm Mobil e phase A: Water: MeCN: TFA

wO30E08®s81% (v/v) B: MeCN Linear gradient el uPCOmBZ08€€)0822

below) Flowrate 1 m/mn Sg@ vent gradient
conditions: Time 98 0.0 O .20 5,095 7.1 95 3.0
5 Chiral purity was a@sessed as 98% by capillary

¢IRut buiferor e5280 )0 acaystodextin and 5G:mgGBEep cycledeniiire dissolved

Tout o U8t g Sophaen BHEE" Eﬁﬁﬁsgﬁﬂé‘%%&so@ﬁ'on 5 ml.

¢engi tions [(RBW lll’arﬁgﬂb Riihuted 920 Bkt §3 I@P(Nﬁ
lli ght pathcglllary 64.5 cm (56 cmeffective |ength)

seopgitioning, | Belwrararuns 2 minutest 23 mhar®/1aw Na@H ZB’:&e 2 sec

Dt 1 or - vt er] Bt Al g byt

brintouts) ile Injection 4 seconds 50 nbar sanple

E
divatabet i on 92§kvf(1rarﬁpbé OEB518D6e (3B Se@didayhed
{ i 'Einlﬁacondgo sunWiesr wat er

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

tert-Butyl (2R)-2-methyl-3-[1-({[3-(2-methyl-1,3-benzothiazol-6-yl)propyl]-
amino}carbonyl)cyclopentyljpropanoate (Preparation 7 and Preparation 8) (2.4,
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 (9% aqueous solution) to adjust the pH to 3 (30
ml required). MiBK (15 ml) was added. The organic phase was separated and the
product extracted into sodium carbonate (9% aqueous solution, 2x 5 ml). The
product was exiracted into isopropy! 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 io starting material by atmospheric distillation. The oil was cooled to
ambient temperature, crystallised and granulated at 0 to -5°C for one hour. The
solid was collected using vacuum filtration, washed with isopropy! 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%)].

Example 2
3-(1-{[3-(2-ethyl-1,3-benzothiazol-8-yl)propyl]

carbamoyllcyclopentyl)propanoic acid

N
H N
HOW/\Q!/N\/\/Oig \
o o
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15

WO 2004/ 080985 PCT/1B2004/ 000822 -52 Run buffer 250

ng a-cycl odextin and 50 ng SBE-R- cycl odextrin
wdizesmisesss in pH 9.3 borax buffer, 50 nM (Agi PEMIBIOR4/000822

solution), 5 nml. Pre- New capillary: 10 m nutes 930

mBar 1.0 M NaCH condi ti oni ng~ Between runs: 2 minutes

930 nmbar 0.1 M NaCH, rinse 2 sec water, 4 mnutes 930

nmBar run buffer Voltage 25 kV (rarrped 0- 25kV over 30

ﬁ' 5?303%523995{@&@2 E%pé?e&{“ Hglng, 5’ PLO %% ég\ée %Q[ﬁ {j d&Seribed in

| Bl from tert-b tyl  3-[1-({[3-(2-eth I13 benzothlazol 6-
FgRWZGrrethyl ?dl ({[3 u%/ -1, 3{ enhzot |azo -6-y

W) n»nowﬂaﬂmrm}amkmyb@vblon?hwdipmmm@ﬂteyf@m pieRAtation 9.

R P BT b St il 70
%gc?d?édﬁ%' rggu? df?lﬁg 3y 4, m&xg%e(gq,d)r 9d733(2H m), 2.31

eaction was quench .
24 m)om 96 1587 6hi aa),bdTak ©56904khq g ouls4 B dBH; |tbn)77/ZdES ) 411

S el sk m?z (20 Sz 0. g b 3 T 7 280N, 714,

g%ﬂ%gmgogstré@m?@éic' B4 @zspndvug“e pargpate (9% aqueous

Ion, 2x 5 he' product was extracted into
i sopropyl acetate (35 m) by pH adjustnent with 5M

R Bt oy, FBE 305 PR iternt revers

PRESE calunfys:at mospheric distillation. The oil was
cooled to anbient tenperature, crystallised and
granul ated at 0 to -5C for one hour. The 15 solid was

sopr opyl acet alt%r%FEtélge)P 'Zkgl:j?:ledwazlc;:? :I/ma:::Jlum af

OC overnight fto atford the title conpound—as—afree

fl owi ng white p%ﬁﬁftﬂi (mp. 105- L@@"i@)n [1.3g, 3.3mpl,

3 (13- (2 et Uy 3 pdaiy pi oMy pMain [ main  peak
car banoyl } cycl |opeait y! ) prioparity ¢ | feiad H /| Mpuidy N || Stention
p 0 time/ min
Luna Phenyl | 99.25% | 0.51% 98.79% | 0.56% 9.80
Hexyl 3um (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)
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WD 2004/ 080985 PCT/ | B2004/ 000822 -53 Thi s conpound
was prepared using a procedure anal ogous to that

wdesorostyss i n  Exanple 1, starting from t ert - bBRCYIIB2004/000822

3-[1-({[3-(2-ethyl -1, 3-benzaqt hi azol -

yl ) propyl ] am no}car bonyl ) - c;g’éT opent yI ] propanoate from
preparation 9. 5 mp. 127.5 - 129.5 C, 1H NWR

(d6- DVBEPLGI@Bndtions 8H:  7ABRyidalH, d), 7.63 (1 H s),
725(1Hd)569 (1 H brn) 3.37 (2H, m, 3.15
(2H q) er@Perefu(f m cAmbiento, m 1.96-1.87 (6H,

, , mz (ES+) 411
(I\/Na+) m%%%t rriz 2%7)2(% (MH+) Found; C,
64. 74; Mdbile. ritﬁiseN 7.14.A: W&M'BFAequi res C,
64. 92; H 7.26; N, 7.21. 18 Purlt assessed as >
98% by HPLC anal ysi s usi ng9p1% 8¢ %i Yi" rent reverse
phase col utms: Percent agg. fidiN Y 225nm 254nm Mai n Mai n
Main Main main peak Peak Inpurity Peak Inpurity
retention tinme/ nin Lungrdfiemysluien &% loel6w)o 98. 79%
0. 56% Hexyl 3pm (1 6 mm Phenonenex 99. 25%
0. 49% %!9"1&@}90 44% 9. 98 15%1)7@'8—!}‘9 Pol ar RP 4, um (150 x
4.6 M) Curosil PFP 99.31% 0. 4% 98. 21% 0. 84% 9. 05

(150 x 4.6 mm 15 WD 2004/ 080985 PCT/ | B2004/ 000822
-54 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-ethvl-1,3-benzothiazol-6-y)proovl]
carbamovlicyclohexyl)propanoic acid

(o)

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

'H NMR (dg-DMSO, 400 MHz) &: 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-H*)
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HPLC conditions Analytical Tenperature Anbient

Det ecti on 225, 254 nm Mobil e phase A: Water: MeCN: TFA
WO30E0s®s1% (v/v) B: MeCN gradient elution (seeThBioovw)oos22

Flow rate 1 m/mn Sol vent gérsadl ent conditions: Tine

(mn) %8 0.2 - 15 0-100 15 *="18 100 18 - 18.2 100-0

18.2-20 0 5 Exanple 3

3-(1-{r3-(2-ethyl -1, 3-benzot hi azol - 6-yl ) propyl | ]

car banoyl } cycl ohexyl propanojg acled4HO NI S 10 OO

Thi's conmpound was prepared E@-@B—a—propedure anal ogous

to that d 1,.3bahiotAfzbl-

tert-Butyl _

yl) propyl ] car banosd . QRABAICATIH om

preparation 12. 15 1H NMR (d6 DI\/SO 400 MHz) 6H 7.86

(1 H d), 7.64 (1 H d), 7.24 (1 H dd), 5.72 (1 H,

brs), 3.32 (2H, m, 3.1 : (#¥ m., 2.27

(2H, n), 1.88 (2H, qgi

1.60-1.23 (8H, HP_ 1

403 (M—|+); mz (E8) 401 MH+) WO 2004/ 80985

PCT/ | B2004/ 000822 O 55-

8X)propyl

(M\a+)

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

'H NMR (CDCls, 400 MHz) 84: 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); m/z (ES™) 425
(MNa*), 403 (MH"); m/z (ES) 401 (M-H")

Example 5
3-(1-{[3-(2-methyl-1,3-benzothiazol-6-v)propvi]
carbamovllcvclohexyl)propanoic acid

PPQeS

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

'H NMR (CDsOD, 400 MHz) &y: 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 (8H, m), 1.44-1.22 (5H,
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(R -2-Methyl -3-(1-{f3-(2-ethyl -
3-benzot hi azol -6-yl ) propyl| carbanoyl }cycl opent |)

wonropaseiss acid 5 HO _ N1 S O O The title coRpouBzI0N4/000822

was prepared using the proc%%ure descri bed in Exanpl e
1, starting fromtert-Butyl
(2R)-2-nmethyl -3-[1-({[ 3- (2-ethyl -1, 3-benzot hi azol - 6-

10);y| gz o pAPTHIY rB89 c évl hylﬁow;d;l dPenbd0Hr dpanddB% N, 8.82.

o0 kL B 8H: 7. 86
(C§21E|1,28®&W%7&é59'69 rﬁq”'dﬁs %(Dﬂ %313}%? Wél (1 H,
brm), 3.27 (2H, ), 3.12 (2H q), 2.74 (2H, ), 2.43
(1LH m, 2.11-2.05 (1 H n), 1.98-1.81 (4H, m,
1.69-1.40 (7H, m), 1.45 (3HExampleld 16 (3H, d); mz

(Efg% :22 (3 ggﬂfzgg?és@éﬁﬂ;ﬂ ,,Ig-benZOthazgl yolsgr(oMerHl ) 15

1, 3- benzot hi azol &TM&%@VTQMédentﬂ%rbémb}aéld

cl ohexyl ) propanoic acid NT ~S 20 O O The
title conpound was prepared u3|ng a procedure

anal ogous to that described in Exanple 1 starting

fromtert-Butyl 3-(1-{] s ot hi azol -
yl ) propyl]car baq:%l rom
preparation 13. 8H: 7.78

(1H, d), 7.71 (1H ®drm, 7034 (1H d), 3.29- 3.23
(obscured) (2H, m, 2.80 (3H, s), 2.77 (2H, m,
2.22-2.17 (2H, n), 2.05-1.98 (2H, m, 1.92-1.85 (2H,
78-1. 74 51 (3 44- 1.
”?an b W@@mﬂe “?p&@rchma/eo@r@ggéurrg @@éﬁpoum that described

C@P%@@é% (géf%&m S‘Prlré@gufe% EQ@ Og A1 gtg éﬁ%@“ §R§%zothlazol -6-
¥hpgopyl]carbamoylicyclopentyl)propanoate from preparation 14.

"H NMR (CDCls, 400 MHz) 8y: 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),
1.69-1.56 (4H, m), 1.50-1.41 (2H, m); m/z (APCI") 375 (MH"); (APCI') 373 (MH")

Preparation 1

Di(terl-butyl) 3-(2-methyl-1,3-benzothiazol-8-v)propvlimidodicarbonate

K
Q(O\:j“/i\/@[:»_
0

Di (fert-butyl) allylimidodicarbonate [Bioorganic & 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
solution stirred 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-
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Exanple 6 5
3-(1-{[3-(2-nethyl -1, 3-benzot hi azol - 6-yl ) propyl ]

woanhmswss } cycl opentyl ) propanoi c acid HO N ~ SPCOIR2080000822

The title conpound was prep%r7ed usi ng a procedure

anal ogous to that described®’in Exan'pl e 1, starting
fromtert-Butyl 3-(1 -{[3-(2-nethyl-

lethgihaatzbindazdle GJ. Chem. Soc. 1936, 1225 DE3528032A1] (7.80g, 34

B L ER SR W e b A S e b lowed by 1,1-

}BIS @phg@%%éﬁmﬁo?ﬂg?rogg%%ﬁélhdhﬁrslG‘ﬁ) dyﬁlozglﬁ( Lai n?hlo&orgghane 1:1

(ch;pIeﬁ (2173 G; B.84n6H,0. Mequivhtents)o8nd a6 réddfionmnixture stirred at

(rg)pm) tenmeéég}rgtfg%;l@ %{ogrsz A‘E}% 9p)r$1|xtur?9 wés concgntrated in vacuo
21t

Iif 1 P JubRaokY espin® Sfdpaicarepny, 10y, pomane: ety

acetdtenbdotherad ﬂbm@taé‘o[(Bthﬂ)dgamcb p&dusiiiasi malear 0|I (11 29, 84%)

' L 999 7. (1625- 1636 75
hENH AaRlsoived 1 atsiil %i%?ﬁi 1030 cdifla notigReyih traces o
Blvént @nd 9-BEN rré@&ﬁldé f 4 AMRY IS vgbgq\t,"slnz 88 78I )1H, d), 7.60

at 0 C, and the 25 so ution st rre roo
t(&hps), aIQBe(ﬂ-brd)AB 60 (2H, Rt 233 (Bhh, shoBgHafed, (1R 31.8%51.88 (2H, m),

THEBHTE. R Gl rhPaRy BrAVIPLAT BIHT BT Then cover ec

with alumniumfoil. A solution of 6-brono-2 WO
2004/ 080985 PCT/ 1 B2004/ 000822 -57 net hyl benzot hi azol e
[J. Chem Soc. 1936, 1225Precamligo®@Al | (7.80g, 34

mol E) t. ’] 1dé m%nz tlhflaozIr n%m Olero %mﬂ“ ghc\a'{'raosonate

added
bls(dlphenylphosph|no)ferrocene pal | adi un(I1)
di chl oride -dichloronmethane 1:1 conplex) (2.77 g, 3.4

mol, 0.1 equival ents) an e reaction mxture
stlrred at 5 roomtenperatute for 18 hours The

reaction m xture was co rate gUO

This 2-ethylthiazole intermediate was prepared in an analogous fashion that of
preparation 1 using 6-bromo-2-ethylbenzothiazole [Bull. Soc. Chim. Fr. 1967,
2812-23] as the aryl bromide component. 'H NMR (de-DMSO, 400 MHz) 8y: 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, 1): m/z (APCI") 421 (MH"), 321 (MH*-Boc)

Preparation 3

3-(2-methyl-1.3-benzothiazol-6-y)propylamine dihydrochloride salt
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and the residue purified by colum chromat ography
[ Si 02i pentane: ethyl acetate, 5:1 then 3:1] to

wahbmrododshe desired product as a clear oil (11P2T@B2004/000822

84% . 1H NMR anal ysis sho the material showed
slight contamination with tf¥aces of solvent and 9- BBN
resi dues. 1H NMR (CDC13, 400 MHz) 8H: 7.81 (1H, d),
76010(1H, s), 7.23 (1 H d), 3.60 (2H, t), 277

§’> %*gz” Pﬁtﬁé}/ﬁ %Z'J@v %metﬁz%%%amémz%é%'ﬁ Bﬁwg& Bining (1129,
?7 §5t ﬁ{ﬁlﬁlz%%é ?sbolved jn 1,4-di %(anf})ﬁgropy -and, treated with hydrogen

2-et enzot m dodi car bonat
ehlofifie (25 0MQ 4M salutios'in \1,4-Gickane, Qg@mmbt) lainalztbe esolution stirred at

gont B&%‘ﬁs?‘%ﬁ%@?ﬂ%Esﬁr@e%hs?f&%@“%? BiFS rescevartated o a white
E@iﬂ l\/Vhl&PWasCthﬁPaté:d W|t119§7m|xtl?r@ é’%é@nt%%b é‘ﬁdtd@h?F éiher (3:1) to

brom d onponent. 1H N

afford ’th@)qlesrredzlamma-blssl-jCI sanzas awhite gplid ¢5. Gﬁg( zsf/o H NMR (de-

Pyi0L 500 ) G117.9 (ot bisardff Tio®). (i (oad. 7is1 (11, o,

pMe> BaqH, ngéayfsa(@kp%ﬁ 82-1 85 2H m): m/z(APCI ) 207.

3-(2-met'hyl 3-benzdt hi azol -6-yI') propyl am ne
di hydrochl oride salt \ > H S . 2HCI WD 2004/ 080985

RPCT/ 1 B2004/ 00Q822 . - N . . . :
ATGmAEP  DiaPa(re dpb iy 1 Pradhstion. af ihe: fide yarmBowAd At oiven in
?,— arfticHay4 apthdidd. 29, 27.5 mmol ) was di ssol ved in

-di oxane (30 nL) and treated w th hydrogen

chloride (25 nL, 4Msolution in 1, 4-di oxane, 100 nmol)
and the solution stirred ﬁeg gﬁgﬁn;tenperature for 18
hours. The reaction m xtu porated to a white
sol i d gup-edeikasi ,Bridnzbetigbd-Vilbrapikting dilydresHibfdesalt
and di ethyl ether (3: 18 to |

Alternative procedure)

Step (1):
3-(2-Methyl-benzothiazol-6-yl)-acrylonitrile

NC :\>——

To a stirred 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 (2.86g, 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,0,
3x200mL). The combined organic layers were dried (MgSOQOy), 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 title compound as an oil (9.00g, 94%) and as a ~3:1 mixture of
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afford the desired anine bis-HCl salt as a white solid
(6.05g, 78% . 1H NWR (d6- DMSO, 400 MHz) SH: 7.98 (3H,

wonrej/08M™s85 (1 H, s), 7.81 (1 H d), 7.31 (1 HpCT)B2004/000822

2.78-2.73 (4H, m, 2.75 (3}—% 1.94-1.85 (2H, m:
mz (APCl+) 207. 10 Alterna ?ve procedure for the
production of the title conpound are given in
paap@fsarstS A'HUINMB (ﬁﬁ) 2185 wwpml)as.menarzﬂd 530 (1H, m), 7.50 (2H,
| -1, 3-benzot hi az propyl am ne
h?&oo(@h?/éfﬂ)l AP AYS 2Q1A01109/ﬁ6{w¢&~ procedure) Step
(1) 3-(2- Met hyl - benzot hi azol -6-yl)-acrylonitrile 20
NO\ / S To a stirred solution of
Btem(®): 2- met hyl - benzot hi azol e [V\02002090443A1 ]

nder ro

[ T2t iy ) BRI AL forpyl SStar

95. 28nmol ), then NaQAc (2.86g, 47.04mmol), then 25
Pd(QAc)2 (1.07g, 4.76mol), and then P(o-tolyl)3
(2.90g, 9.53mmol ). The resulti ure was stirred
under N2 at 130C for - 24hrs th |’>99m tenperature
for 2 days. QuencheBog G g ) then extracted
(Et20, 3x200nL). The conbi ned organic layers were
dried (I\/gSO4) filtered, and concentrated in vacuo.

The oS An S BP0 5, Yo R R BRI (0.000
35 bOpgRBATR Kk (10 LﬁfdfeWrdz tafﬂerobmt 't@mﬁ@n@?@t‘é”WaQSaé@ed Boc:O

ol (9.0 as a -3:1 mxture of
Q@GAMD%BOWWOIBMIWMQIZ {&849r alﬁs)(lmmql)sonrtbe resulting

Toviore 85 2888 oo e Somins bl ol NABPR (13,62,

?g%}.(ogﬁ\@ﬂ%y 'll'h% é%szuéttlr}% g]zngttjre waf sllrred ur]d]er (;Nazr t {gcr)no@ tempc?rature for
Pérﬁhmuhglfilme@dhroquAﬂmlaNan concentrated 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 (iH, m), 3.50 (2H, m), 7.30 (1H, m), 7.65 (iH,
m), 7.20 (1H, m); APCI-MS 307 (75%) [MH"], 251 (50%), 203 (100%).

Step (3):
3-(2-Methyl-benzothiazol-6-yl)-propylamine dihydrochloride salt

N\
HzN\/\)@[SP—

.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 solution of
3-(2-net hyl - benzot hi azol -6-yl)-acrylonitrile (9.00g,

waQook®s@8smol ) in MeCOH (1 L) under N2 at room PCT/IB2004/000822

tenperature was added Bocz (19 64nmL, 90. 00mmol ) and

then NNd 2 (5.84g, 45. OOnm) To the resulting

m xture was added portionw se over -.20mns with care

Nsite {ritGrafed with3EHRO00Br1OhL). The fillestel waag:onbemnatedw’asvacuo to

irred un N2 at roomte tur for
atorde fae tf%cﬁ?gvpo 0&8I @8n S foaife 1 980 ceb) Tudged by
i Ihel [
R A ye‘%‘*” i AR nRE Lo L Rtner.
1:1 pentane: EtoAc to afford t he t|tIe conpound as an

il 5. 00g, 69 1H N 8 .4 9H, , 1.85 (1
ﬂ rr),( 2. 6% (1:? n, 2%,( 2.98)(3H, nr),(
ﬁ) 05 (e;l-géﬂmém'w ﬁ,3%%r&ét%zdne¥lf%ré&léﬁiﬂne BihydfocHiodde it

[I\/H+] 251 (50%, 203 iV )oro p (3):

2- Met hyl - benzot hi azol - 6-yl ) - propyl am ne
Q ochloride salt N S 25 To a stirred sol ution

(Zf 4@~ éthRibanzoltrazor sy IRER) -:%lhd@l"eo‘pBLdloﬁé” bami ¢
ac[l d@t-ert- butyl ester (};ggpyﬁ . ) in DCM (10m)
under N2 at roomtenperature was added AN HCl in

di oxan (5nL) and the regulting m xture was stirred
under N2 at roomtenpefature for-AkrsN The sol vents
were renoved in va /O‘&G@-BS

PCT/ | B2004/ 000822 ] ¢ ' rased with Et20
(3x10nm.). The filtrate Wwas concentrated in vacuo to
afford the title conpoqu as an col ourl ess foam
(195ng, 99% judged by 1H NVR to be of sufficient
purity to be used in the next stage without further. 5

ToSPUaD) B Sl e gty o, 187,010 (o

am ne
plhedimica: |Jm1rpalo@feﬁhg@)|c §§iajn|§ty (1952) 17 68-76). in THF (38 ml,
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 ambient over one hour and stirred for a further one hour. A solution of
KoCO3z (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, 0.2eq.) dissolved
in DMF (120ml) and Dichloro [1,1'-bis(diphenylphosphino)ferrocene]palladium (1)
dichloromethane adduct (2.4g , 0.03eq). The reaction was warmed to 50°C over
1 hour and then immediately cooled to ambient temperature. Water (260ml,
19ml/g) and t-BME (560ml, 30 ml/g) were added and the solution stirred. The
reaction was filtered through filter aid to remove any particulates. A phase
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 granulated at 0°C to -5°C for 30
minutes, filtered under vacuum and then washed with chilled t-BME (0.4L,

4.5ml/g). The resuliing solid was dried under vacuum at 55°C overnight to give 2-
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2-[3-(2-net hyl - benzot hi azol -5-yl)-propyl]-isoindol e-1,
3-dione 10 0N S O To a slurry of 2-(2-propenyl)-1

woékbemsodsl e- 1, 3( 2H) - di one (18.7g, 0.1 nol) (aPCyiB2004/000822

pht hal i m de: Journal of Orggm c Chemstry (1952), 17

68-76). in THE (38 m, /g) was added a sol ution

(0.5 M of 9-BBN in THE (240 m, 1.2eq) over 45
MB-(@esthyeisdriZothia Asl-5- 9l)mopylyiscuri@©teweqdnaﬁeand f#0.5ghe  0.061
solution was then warned to anmbi ent over one hour and
€0li685e)-for a further one hour. A solution of K2CCB

3—@6 %96 8 20. WH gzﬁetgﬂgd T RPMHABESf 9BaS8YRES QY ¥ 72-2.77 (m,

m nut s,

B-HEpt3H3 (62 lb-l)omza(eiﬂzldﬂW?a?E)(ce 1(RY.78-78DEnNSIH).
0.9eq.) dissolved 20 in DVF (120nl) and Dichloro
[1, 1' - bi s(di phenyl phosphi no) ferrocene] pal |l adi um (I1)
@t@ﬂi‘&%mmﬂ hane adduct (2.4g , 0.03eq). The reaction

rmed to 50C over 1 hour and then inmediately
Se(@ mattyd1:8vberrathtezobénydpurpylamineatinyd@eohibride kailit / g)
and t-BME (560nil, 30 m/g) were added and the sol ution
stirred. The reaction was filtered through filter aid
to remove any particulates. A p ase Ko separati on was

NRse\r et ai ned. The

organic phase was cHgNen sQe’ cuumfiltration
to approxi nmately :%rri/?lr th respect to theoretical
product. The dark si'@ eglrvvas granul ated at 0C to -5C
for 30 mnutes, filtered under vacuum and t hen washed
with chilled t-BME (0.4L, 4.5m/g). The resulting
ol acslwap ofrd-E3 (2 ndihyINRpirothiatol-B50)- LigbihdbR-0BvVdione (20g,
2 WO 2004/ 08098 g PCT/ I B2004/ 000822 QV?M] (209
P mabeipnyatep éh3Qsnh 601/l pifpd glephpl (20€rld d Oel/g) was added

PBBEk e ttpind) ol B Suydh P1176° 1584 So155 o) over 10
fiihutes td fodn 68 ddlutich. Hrhe 7so’$taldrg,wab Hirred. it? {8&.hdurs at 25°C.
Biéhlgfométg'ar?g (%@Omsl, I%I)s'mllsg) S\}vgsp édc?ed and the reaction stirred for 15

minutes. A phase separation was performed and the organic product phase

retained. Residual product was exiracted from the aqueous phase with
dichloromethane (100ml, 5ml/g). The combined organic phases were washed
with 1M KoCOz (300ml, 15ml/g). A phase separation was performed and the
organic phase washed with water (300ml, 15ml/g). The organic phase was
stripped 1o 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)-propyl]-isoindole-1,3-dione. The isopropyl alcohol solution was warmed to
70°C and concentrated HCI (12.5ml, 0.125 mol, 2.1eq) added over 10 minutes.
IPA (90ml, 4.5ml/g) 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 hydrochioride salt [12.0g, 0.058 mol (72%)]; m.p. 215 °C
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3-(2-methyl - 1, 3-benzot hi azol - 6-yl ) propyl am ne
di hydrochloride salt: H2N/ S .2HCI 10 To a slurry

W012004/080985 PCT/IB2004/000822

2-[3-(2-net hyl - benzot hi azol - 5-yl ) -propyl]-isoindol e-1,
3-dione (20g, 0.06 nol) i %%at er (130nt, 6.5nl/g) and
et hyl al cohol (200mL, 1 Onl/g) was added aqueous

met hyl am ne (40% w w sol uPreparafigd®, 1.54 nmol, 26 eq)
over 10  m nutes to forn1a sol uti on. The,so utlo
Stlrre ," d 77' [ a¥it Orldesalt
(300nt, 15nﬂ/g) was added and the reactlon stlrred for
15 mnutes. A phase separation was perforned and the
organi c product phase retaine Ni dual product was
extracted fromthe a ueous phd di chl or onet hane
(100m , 5m/g). The bDghhjrred g phases were
washed wth 1M K2C03 (300nﬂ 15ml/ g). A phase
separation was perforned anaHCHe 20 organi c phase
washed with water (300nil, 15nil/g). The organi c phase
was stripped to a | ow vol une under vacuum and
TR 2ndRGAtkEdle | |ﬁl@ﬂ’ﬁé@i@t’é V\?dsceféﬂaréd) in @n@néﬂo@blﬁ‘@'fasmon that of
reaction vol une of respect
pregmrationns, r@'xcelpérih@’tt dlChtcnstethane was used as the initial solvent in

p i soi ndol e-1, 3-di one. The isopropyl
m%@#&%J%%¥ﬁ%lon was warmed to 70C and concentrated

t

2 o, 90 i 204 (B0 Sy (e IS (I3t @ 2.96 (2
a), /o138 é4l'pb,rm$52m9—2 02 EH smnyrt. Sj3\(\alsl Yoovz22t (dH")
reaction solution to 25C, granulated at 0- -5C for 1
hour, filtered under vacuum and washed with chill ed
I PA (40m , 2ml/g). The predesirativgy dri ed under vacuum
at SSC over night to glve
3- ( AefBuiyi (2H)L-tneliniidn)1
hydrochl ori de sal t.
C 30 WD 2004/ 08CYBSHEFP PRy
6 3-(2-ethyl-1, 3-benzothiaz
di hydrochl ori de salt N H2N

YY\Q(W@\F

A solution of 1-[(2R)-3-teri-butoxy-2-methyl-3-oxopropyl]cyclopentanecarboxylic
acid [WO0279143A1] (6.8 g, 26.5 mmol) in isopropyl acetate (30 mL) was added
to a solution of 1,1’-carbonyldiimidazole (4.76 g, 29.3 mmol, 1.1 equivalents) in

| A M P. 215
082> ““eparatlon
yI)propyIan1ne

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 6 1.15,
Me doublet for acyl imidazolide & 1.05). A further portion of
1,1’-carbonyldiimidazole (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-
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.2HCI 5 This 2-ethylthiazole internedi ate was
prepared in an anal ogous fashion that of preparation

wa@20mseyss t hat di chl oromet hane was used as t hecrmB1on4&b00822

solvent in pI ace of di oxangﬁ 1H NMR (CDCI 3, 400 MHz)

5H. 8.04 (1 H, s), 7.95 (1 7.62 (1 H d), 3.36

(2H, 10 q), 3.02-2.88 (4H, m, 210202(2H n,
lbeﬁ@othiﬁiol-B) Ipﬁégﬁémlr(d\'ﬂ’rhydﬁachhﬁudatsamfré’mtm@ba&ﬂo}hl3 4 or5 (7.1

R met hy ’ é& me 1, 3-benzot hi azo o

%&pwmol aQrSﬁoq%v i5) )‘we@%q ?Wﬁh@dﬁﬁ%ﬁeeheqtgdl-ﬁt 60 °C
0

?-{9(@4&3% TN RO arephy showed, e, orcton. was.net, gomplete

toaeioya ya i furthec i pbriioh rofomﬁﬂsdfﬂmadw@mn@e v%s Faduinsdl §650mg, 2.3
in isopropyl acetate (30 niL) was

s¥nak | ORYopaivalendsir Bmth%n wﬁhdg%ﬁls@amezde»aoulag@ mmol, 0.09

BRMpickts) SR EAREEbE)nqdlet SORRTRI R P Pl mixiure was

allewead gbtccml to coomt ’e;m;mratuueeand%head difutet witls waten{iad mL) and

38’&31/3 bl erfﬁ?ie? S F < The AMAS MR X Gacthann diethyl ether (2 x
abecrﬁeﬁgﬂdttﬁe R dﬂg@ﬁg@&rﬁ% SQI\WN&UFIC%OX'qutmL ), dried

for starting oubr]et for
(Mg8&mp| artk e'vatpo%tpd A Haurdilyeregidue i ovtaofed was purified by flash

bo dazol 645 4 | 5
EhGrERaRaTY (HOmGRERAGL T ARbIBR T 0a% 134 58] igpafiord the
) 1 ]
tio Yobduiid, 46 lodPH (1113, |06 "IN IEDEIIA00 MHz) 8 7.85
11H, d)qm SBI(6H; &), 28T (3H( A)yed. 7y I(1 H, srewaemams(@%m 2.82 (3H,

PC%%?&%E\‘” (09242 TSR ARl 55 ) B B 61 55 (om
5(334}5;‘1;]&3{%03 G%Q@Haé\)eﬁﬁégﬁlﬂﬁﬂfrh? @inZ?@D@a, 125 MHz) 8c:

ed erni
dﬁS(ﬁI&’tTﬁgG,aﬂ)E@ 5shi<5vt&3i 13@8{ 42619, 01@21%3,819@.8, 8oyl 4.8, 42.4, 39.3,

B, A bt uS) 5360, 30, S0P 88 0T BT 0L LRS! A5 e

An alternative procedure for the fitle compound is given in preparation 8 below:

Preparation 8
teri-Butyl (2 R)-2-methyi-3-[1-({[3-(2-methvl-1,3-benzothiazol-6-yl)propyil-

aminolcarbonyl)cyclopentyllpropanoate

(Alternative procedure)

n N
T

To a slurry of 1,1’-carbonyldiimidazole (154.6g, 1.02 mols) in isopropyl acetate
(2.5 mi/g) maintained at 60 °C was added a solution of 1-[(2R)-3-fert-butoxy-2-
methyl-3-oxopropyl]cyclopentanecarboxylic acid [WO0279143A1]
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5 mol, 0.09 equivalents) together with triethylam ne

(330L, 2.3 mmol, 0.09 equivalents) and the m xture
woeeaiimdoms 60 C overni ght. The reaction m xt ur BCWaB2004/000822

allowed to cool to roomter'\%ﬁrature and then dil uted

with water (120 nmL) and 2M°fAiydrochloric acid (120

m.). The m xture was extracted with diethyl ether (2 X

42@8 4‘9)()%@3d)nbl) én asrfjmooﬁﬁb@atea(etng@)SMNm b(ljarikm Na6trogen gas
x 1 " iled 1 and ev te Th
&V?KI resi@ue obPeyiged vvag/aﬁﬁfj?"?'l ed b)ﬁaﬁgéiﬁ “fert-butoxy-2-methyl-3-

CHOG IO oBBED SOl EBAIATH ooy

(@titdie ¢0.38d4). TheishivRonORE Q;rréiﬂénd/lﬂza)m&ﬂued?aﬂ& °C foth further 5
7.27

%?03'5573?‘6@5%@% cqsﬂéd 508'?05”3 Hempey Afuge 7% ethw 3 ?;%ggzothlazol 6-
%@ﬂ%pfﬂmm@ d?ﬁyd%@ﬁloﬁ@?' samfr m p%?pe{lﬁf'bn ) 4 dr 55?25'9 %5_‘ 0.93 mols)

avas a@@d\mwmw 1'Dﬁeth5‘|aymrm:(18813@, ‘686JrVI61393 wase'mcﬂad over 30
126.9, 12

é@mgt%s e pixgyeswa%ge Fe%tg § %uzs)fvgr ‘%%agﬁ%agn énamtalned
2018l Jo164 wburs( Bhd) théh/cddBd -to Adoft ‘té}hb@Fe\tuﬁé The mixture was

procedure for the title conpound is given in
piftersst @ resiove ipsplplale material epdrwashed gith ésaprepyl\acetate (2.0ml/g).

%Wgﬁﬁﬁiﬁh?%ﬁ?%g@&ﬁ, fyaie: Wois A i@ was added and the
ankius) oIy 9 pHCS opisnbuftigrSeRoshioRS a6k (76N T mixture

procedur e) 0.0 Tao a sl urrléy5
wap fllteé@%&]wrapvwmﬁ&it&l@ matstiale 4, P*laSGQSQﬁﬁ@S‘ON was performed and

'tﬁé"%r gg é)rgérg | Oﬁ%&éﬁfé @%%@gﬁggbwgﬁ%@%ﬁ%g M aqueous
lmtagshurﬁ mbmatpyédlal}mi Wtr&)japhaw%paramndwas performed and

W)0279143A1£ 2004/ 0803_35 PCT/ | 85004/ 000822 = -
S gPRg! OB AEISS [#1ainggpil Bisywass@shed Vit saralpd ‘brine solution

| t
glﬁé SE’?I@ W%% ‘i? al‘tﬁ‘ gn(g u%] g%ﬁ}lﬁgn %ﬁg@tga Wifh isopropyl acetate to
&xufy eyl ey Ichf_ﬂéledaamianeblacyebh withctalueswd weHti atmospheric pressure

S5 OEmRG WBedent AlRRy i arahleel alTen®s 2 sample could be
feMEpH@fie®to dryness o give the product as an oil (382 g, 0.87 mol, 94% vield).

Preparation 9
ter-butyl 3-[1-({[3-(2-ethyl-1,3-benzothiazol-6-yl)propyllamino}

carbonvyl)cyclopentyllpropanoate
H N\
%’Y\Q(”W@s*\
(o) o)

1-(3-tert-butoxy-3-oxopropyl)cyclopentanecarboxylic acid [WO0279143A1] (180
mg, 0.7 mmol) was mixed together with the 3-(2-ethyl-1,3-benzothiazol-6-
yl)propylamine dihydrochloride salt from preparation 6 (180mg, 0.65 mmol), 1-(3-
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5 hours and then cool ed to room tenperature.
3-(2-nethyl - 1, 3-benzot hi azol -6- yl) propyl am ne

wdizmachseshl| ori de salt from preparation 3, 4 or PET/IB2004/000822

(259.8g, 0.93 nols) was ad gd to the sol ution.
Triethylamne (1 88.3g, 1.88°mls) was added over 30
m nutes. The m xture was heated to reflux over 10

dimetrstarmindptdpsi)-3retmticarbediimiale hydrbulxloﬂde (435cmg$o 7 mmol), 1-
and then cooled to roomtenperature.

tydroxybeneeiriagoled@5vagi ae?omuml)ean@ﬂ@thﬁlaﬂane (ﬁﬁ@m@d.? 8 mmol) in

SR S Rae e ThF- TS o mi B Bl op gvemioht

aftertdolingits room teeprbived the nﬁiktu5e desye‘mbbraﬂacﬁM vacuo and the
hydrochloric acid (375mL)._The m xture was filt

tf©S'ﬂ§ﬁ@Wthdn\§k§ﬂ‘ u@rt%r @Qm!{) Hhe mixiyre Yasyikacied wﬁh\m%thyl ether (3
d d

FESOCIT aA0cng SArAREL pAEL el HBACAARE NGRS an thr

cewaporme@ Rofifidation Hﬂﬂ&hﬁhronaatpgmhyqsm, adthyiracstate in pentane

ﬁég "ﬁgﬁ& affordsd (P8 ffi‘%f?rr@ " FRmpBi E%ﬁlﬂgt " ”t.eﬁrmﬂﬁm NMR
0
|sopr:8p N@i%)a 7?? é:f gn@ﬁgﬁd bl:73 Fﬂ_l’d ahds .63 (1H, brs),

13ep0 d2kd gyvi BH2t (HHJ,eq)e 2175 E(EHpsphZeﬂd)Q ™ QSISIlulhe) 1.98-1. 80 (6H, m),
maji nt ai n const ant Vv cal_ pur
o S a4 (Sheibot 4 4Pt ©: dvEse) de7 DADET s Tur),
product as an oil (389 g, 0.87 nol, 94%vyield).
Preparation 9 tent-butyl 3-fl -({f 3-
:Al’emhaytive]y, 3hbetitin chimpoahndrgs npadep yisirgranmpthd@b analogous to that
rbon E cl o n Jé] propanoate N"~~a ONS OO
e@@“ xopr opyl ) cycl opent anecar boxyl i ¢
acid [V\ﬂ)279143A1 ] (180 30 ng, 0.7 mml) was m'xed
together with the 3-(2-ethyl-1, 3-benzot hi azol -
yl ) propyl am ne di hydrochl Brenﬁa’ﬂm 40from prepar at| on 6

: g 22%9/ Og%enzothlazol 6-vlpropvllamino}

di met hyl am no 0pybart?5rﬁ/hfaobwehmi|brda£ﬁawdr ochl or i de
(135 ny, 0.7 mm

The title compound was prepared using a method analogous to that described for
preparation 9 by coupling 3-(2-ethyl-1,3-benzothiazol-6-yl)propylamine
dihydrochloride salt from preparation 6 together with 1-[(2R)-3-tert-butoxy-2-
methyl-3-oxopropyl]cyclopentanecarboxylic acid [WO0279143A1].

'H NMR (CDCls, 400 MHz) &y: 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 (1H, m), 2.08-1.96 (2H, m),
1.70-1.43 (10H, m), 1.45 (3H, t), 1.43 (9H, s), 1.10 (3H, d): m/z (ES™) 481 (MNa™),
459 (MH")




hydr oxybenzotri azole (95 ng, 0.7 nmmol) and

triethylamne (400 L, 2.8 mmol) in dinethyl formam de
WO 200308098The reaction mxture was stirred at 68CTIB2004/000822

overnight. After cooling tg roomtenperature the

m xture was evaporated in v éuo and the 5 residue

diluted with water (50rrL) The m xture was extracted

with diethyl ether (3 x @@tlmiﬂ t he combi ned

organic fr §t| i )

evapor at ecR<Pg A : = i

[Si02; ethyl acetate in pent ane (15%to 20%]

af forded the desired conpound as a light brown oil. 1H

NVR (CDC13, 400 MHz) SH: 7.87 d), 7.65 (1 H,

d), 7.26 (1 H dd), 5.63 (1 H, 10 3.30 (2H, q),

3.12 (2H, q), 2.75 (ZH}}A)O 2.2 “lool2H M,

1.98-1.80 (6H, m, 1.68F1 1.45 (3H, t),

1.42 (9H, s): mz (ES+) 467Q I\/Na+) 0445 (M) .
Alternatively, the title conmpound was nmade using a

5 nmethod anal ogous to that described |n prepar ation 7.
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Preparati on 10 tent - But 2R) - 2-
B BaRgra Do RSBt 58 5 263 IBPB VAl UisSobisrlib T (30 mL)
Gl %gbmk.bﬁf&%@% §A@1l9 disophs ﬁléHhcfe S8IURBH o‘{@cf to —15 °C
prepared using a netho ogous at descri
f(em lmﬂ'blﬁémlnepiane/ bﬂlydhnmlenegAldnch) 24.3 mL (48.6 mmol) at such a

Tolkar Inken et hRlae pbL Fhe et Gimiure wes then stirred

ht[°eRor 2.8 fhbbr@ldéfé%é T18-codfing to —15 °C and the addition of tert-butyl 3-
net hyl - 3- oxopropyl]cyclopentanecarboxyl|c acid

[brooRpgapicrate] (5 g,rzaxﬂ/rmmgbcm I HE (B0 mllz))atesmma asarte(as tq keep the

gé@@e aiwe( I}ﬁ@'ﬁo\gsésc fﬁact@nrfmz(%_%?wgal gII%\Q{e?I n?q_| reach room

em %rélﬁrelaﬁ@ s@n’c’r@d d@erm ht, 7déffére4t31e(rba§rbn Mhixtute 41@5( én.hénched by
Pt 43 (9H, s), 1.10 (3H, d): mz (ES+) 481 (M\a

423@ dgition 37 id)@uﬁ@gogsga@@tﬂ/ wihoeHwb cogtate 268 200mL The

%roﬂ?cﬁﬁé‘a 'oPGartd layers were dried (MgSO.) and then evaporated to an orange
oil. Purification by flash chromatography [SiO,; dichloromethane/ methanol/ .880
NH; (97:3:0.5)] afforded the fitle compound as a gummy oil (800 mg, 14%).'H
NMR (CDCls, 400 MHz) 8g: 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*)

Preparation 12

tert-Butyl 3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-yl)propyl]

carbamovlicyclohexvl)propanoate

PG RN

o)

The title compound was prepared by a method analogous to that described for
preparation 9 using 3-(2-ethyl-1,3-benzothiazol-6-yl)propylamine dihydrochloride



1- (-tent-But oxycar bonyl - et hyl ) - cycl ohexanecar boxyl i c
acid OOH OO 5 Cyclohexanecarboxylic acid (2.89 g,
wa20@/o8vs5) was di ssolved in THE (30 nlL) and POTAB2004/000822
solution added to a |ithium ql i sopropyl am de sol ution
cooled to -15 C (2Min THF/6 n- hept ane/ et hyl benzene,
Aldrich) 24.3 nL (48.6 mmol) at such a rate as to
kadip from t @mmratiume ébeltogethe@ witle rleH£6)-Saferi-butoxe-2-methyl-3-
was then] red 10 a P f%{a 5 hour befo
rROPEIM ﬁ}jc'P Xai?cé“%%( It RE f&%th?rSHar oy - but yl 3-

I
suc{\;ﬂ\?/mi ?&z?\t g@gg@?g\ﬁ g) 81%37 88?‘1"9 aér@?%—rﬁ* goow O&ﬂll"lm% 5.65 (1H,
rhafm)IBx&d (@i oy, 8. 1/4a(52Hz,I q)o@ezv (2H rrepch1B qokh m), 1.95-1.27 (14H, m),

AR 0d a3 ek P ETES RaBLBNA RS R “an "
extracted with ethyl acetate 2 x 200ni. The 15

conbi ned organic layers were dried (MySO4) and then
evaporated to an orange BrépartiomfiBcati on by flash

h t djchl / t | /
ﬁréo%ogr@%#&ﬁﬁﬁmc I Tes-Be0 g a0y
oi | (800 ny, 14% . d&tha éxyl8pdfi&ate8H 2. 22
(2H m, 2.07-2.00 . 45- 1.16

(8H M, 1.41 (9H, s): m z (ES+) 279(I\/Na+) m z (ES-)
255 MH+) 20 Preparation 12 tent-Butyl

3-(1-f[3-(2-ethyl-1, 3-be hi azol - 6- rapyl |
car banoyl } cycl ohexyl )pr oQangaHe N O SN O O The
title conpound C s b ogous to

that described f !

orepara||on 9 using
3-(2-ethy|-1,3-benz-”h|azoICB yl ) propyl am ne

di hydr ochl ori de WO 2004/ 080985 PCT/ |1 B2004/ 000822 -67
salt frompreparation 6 together with

IFre B c3mpRiUhd N pYeFarBB Y b-rAethod analogous to that described for
preparation 9 using 3-(2-methyl-1,3-benzothiazol-6-yl)propylamine
dihydrochloride salt from preparation 3, 4 or 5 together with 1-[(2R)-3-tert-butoxy-
2-methyl-3-oxopropyl]cyclohexanecarboxylic acid from preparation 11,

'H NMIR (CDCls, 400 MHz) 8y 7.85 (1H, d), 7.64 (1H, d), 7.27 (obscured) (1H,
dd), 5.65 (1H, brm), 3.33 (2H, m), 2.81 (3H, s), 2.77 (2H, m), 2.18-2.13 (2H, m),
1.98-1.79 (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-Butyl 3-(1-{[3-(2-methyi-1,3-benzothiazol-6-yl)propvl]

carbamoyllcyclopentyl)propanoate

ﬁ/o\"/\%/n\/\/@:»_
o) 0




oxopropyl ] cycl ohexanecar boxylic acid from preparation

11. 1H NWR (CDClI 3, 400 MHz) SH 7.88 (1 H, d), 7.65 (1
wol20@)08098527 (1 H, n), 5.65 (1 H, brn) 3 34 PCHIBIU)4/000822

3.14 (2H, q), 2.77 (2H m, f%15 (1 H, , 1.95-1.27

(14H, m), 5 1.45 (3H t), 41 (9H, s) mz (ES+) 481

(MNa+), 459 (MH) Preparation 13 tent-Butyl

SFhel tifd Bonpourd Was-[repateshusing aanethod-aradlpgaysytolihat described for

FREPSEEDE ¢ Hrrp B CRUBITRY o phTa-taiivi] Abes A BRE Sodlryopylamine
td?r(xyd}aértulegagréémrdmr rel%%&ﬁfnat@ on & @S*td@ather with. tert-Butyl-3-1-

benzot hi azol - 6-yl ) propyl™am ne

dJ&ﬁWQ@yQIDQEEWQpSIﬂQHOBtQ)M@WSﬁéBAd)h 3, 4or5
SPRSMET iy, abomer) @3-;% BRA B eRa BRI %25 (1 Homh, 563 (1H,

Fb’rﬁﬁgsg? @H, K, 2’131 {WR Cg@'CZ@ QQ) ]ﬁ'@zﬁgfd o ﬁ%ﬁ% .36 (11H,

), Br48 (9%3, 333W25AP@))4313M|—(+$H 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): mz (ES+) 20 467
(MNa+), 445 (MH) Preparation 14 tent-Butyl
3-(1-{f3-(2-nethyl- 1, 3-benzot hi azol -6-yl) propyl |
car banoyl } cycl opentyl propanoate 25 ON S 0 0 WO
2004/ 080985 PCT/ 1 B2004/ 000822 -68 The title compound
was prepared using a nmethod anal ogous to that
descri bed for



preparation 9 by coupling
3-(2-net hyl -1, 3- benzot hi azol - 6-yl ) propyl am ne
wdaizboscdseshl ori de salt from pr eparation 3, 4 or PET/IB2004/000822
together with tert-Butyl
car boxycycl opentyl ) pr oponoatg [ WO0279143A1] 5 1H NMWR
(CDCl 3, 400 MHz) 8H: 7.85 (1H, d), 7.62 (1H, d), 7.25
(1H M, 5.63 (1H, brm, 3.29 (2H m, 2.81 (3H, s),
e {2H m, 2.19-2.15 (2H M, 2.00-1.36 (11 H m,
. 9H, s); mz (APCI+) 431 (MH). WO 2004/ 080985

PCT/ 1 B2004/ 000822 -69- Clainms 1. A conpound of
formula (1) RL (CH2)n N HONS OO(l) wherein: Rl
ils H ¢ compound of soramill)al kyl; and nis 1 or 2; a
tautonmer thereof or a phar maceut i cal | y acceptabl e
salt, solvate or polynorph of said conpound or
tautoner. 2. A conpound@ggording to clai wherein n
is 1. 3. A conpourl Acc dihg to eithe 1 of
clai m 2 wher RE i s drdlgen : poung—R
according t ' ' At 2 ~eq '
methyl. 5. A co rd|ngto any one of clainms 1
to 4 wherein ROis methylQ 6. A conpqi)nd according to
any one of clainms 1 to 4 wherein R2 is ethyl. 7. A
conpound according to claiml1l, which is selected from
QIYFae é' Met hyl - 3-(1-{[ 3-(2-nmet hyl -1, 3- benzot hi azol -
6 ([)1pyl ] car banoyl } cycl opentyl ) propanoi c acid
@fFDbECH)a; 3-(1
2-et hyl -1, 3-benzot hi azol - 6-yl ) propyl ] car banoyl } c
ﬁ:l'é[ggn@ay@ F@Dﬂnm c acid (Exanple 2), WO 2004/080985
RGL/A &2&04/ 000822
a tautomer thereof or a pharmaceutically acceptable salt, solvate or polymorph of

said compound or tautomer.

2. A compound according to claim 1 wherein nis 1,

3. A compound according to either claim 1 or claim 2 wherein R’ is hydrogen.
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

(R)-2-Methyl-3-(1-{[3-(2-methyl-1,3-benzothiazol-6-
yl)propyl]carbamoyl}cyclopentyl)propanoic acid (Example 1),
3-(1-{[3-(2-ethyl-1,3-benzothiazol-6-yl)propyl]carbamoyl}cyclopentyl)propanoic
acid (Example 2),



-70 (R -2-Methyl -3-(1-{[3-(2-ethyl-1, 3-benzot hi azol - 6-

yl ) propyl ] car banoyl } cycl opent yl ) propanoi ¢ aci d
wOBa@Emgoass4), and PCT/IB2004/000822

3-(1-{[3-(2-ethyl -1, 3-benzothi azol - 6-yl ) propyl ] car bano

yl }cycl ohexyl ) propanoic acid (Exanple 3). 8. A

phar maceuti cal conposition conprising a conpound of

f(6)BuMethiyl-B-@s{[3¢2-withed ,3-beargthiamel-6f clains 1 to 7,

SDF RS Rypbr RGNl Srartie A Example £ & abi o
Qﬁ-tPﬁsgz%thylcﬂ!‘sflde?{zotr@azldﬁ@)ﬂfﬂ%eti%ljﬁﬁﬁ%@egl'}%vc%HéxX/I)Bﬁ)panoic

claimed in any one of clains''1

@eid (exasopledd)l |y acceptabl e salt, solvate or pol ynorph
thereof, for use as a nedicanent. 10. A nmethod of
treatnment of a disorder or condition where inhibition

@. NER iphariaeditica? coffoshons BoMPrising, RIMSEurdl of formula (1) as
beneficial effect, in a manmal, conpri sing

&pimedsireranygone ehickrimaniralo &, totephpenacaidically acceptable salts,

Ioh2Ged ¢ OB 1fbr&8I Lroh Q5dticny 'ecBBtable diluent or
calrred|n&5a‘gyo%eo ai P ) 5

waarieraceuti cally acceptable salt, solvate or
pol ynor ph thereof. 11. Use of a conpound of formula
(I') as clained in any one of clains 1 to 7, or a

ar ' : h
o TOF SRR ARSI TS il IR OBl TR ora
tphaamaeetticHlly acdepiabiesalt rsobateliot polymidrph ehereohifbr us®as a

of NEP is known, or can be shown, to produce a

BReUEATeRE ef fect. 12. A conpound according to claim

9, a nmethod according to claim10 or a wuse according

to claim1l, wherein the disorder or condition is

6\ ectlethefinaohof trgpimeard od iaodisoreles entoadlition wardre rishibition of NEP is

RAGEY BEba] SRy B e B enk (el Sart: B Méimmal, comprising
PRIt W $d1d RARRRY %%he'i‘dpﬁ@]ﬂcﬁ,ﬂ? bﬁ@cﬁ\ﬁ&ﬁio@uﬁ?ﬁf a compound

with atherosclerosis, and renovascul ar ertensi on,
& rfopnulaall) \ass elained dn says enehefackairai 1 4o €7, angi pharmaceutically

: > ) ’ Ui cal
SEHBNeH A eHeREBL paB BB 50Rar aost o onei om
(primary and secondary), hypercal ciuria, stroke,

| aucoma, WO 2004/ 080985 PCT/| B2004/ 000822 _
1. Use of a compound of formula (I) 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.

12. A compound according to claim 9, a method according to claim 10 or a
use according to claim 11, wherein the disorder or condition is selected from
hypertension, essential hypertension, pulmonary 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, Meniéres disease,

hyperaldosteroneism (primary and secondary), hypercalciuria, stroke, glaucoma,



-71 obesity, netabolic diseases, Metabolic Syndrone,

di abetes, inpaired glucose tolerance, diabetic
woebi4rvspas hy, di abeti c neuropat hy, nmenstrual dPeOABENE000822

preterm | abour, pre-eclanpsia, endonetriosis, and

reproductive di sorders, mal Tand femal e infertility,

pol ycystic ovarian syndrone, inplantation failure,

abebity, meiabblie disebses), MbbbHESyndrsh e, duaa@t@er inm@aired glucose
depreSS|on drug_ abuse, cirrhosis,

é@ BranGey lisinelis reopatith HARGHE rsﬁmoe@ihwamqnéﬁeemla@,rd@ﬁs preterm

bovve ogl%t gﬂﬁﬁ@ﬂa\;\gﬂﬁgﬁﬁw ﬁoalrerg cflﬁ:ngg:ﬁfdé&rags male and

wmaresmﬁmtlhtw polgeysticovacian syaontome Shpldntatiers failuee, austldma
secretian, Ieg%&r@”em naem a, stic fibrosis

inflanamaties, e H8¢; @@BE%F’& e%ﬂ’@S?,'@ﬁuﬁng abuse, cirrhosis,
%E)ﬁ%%&f&ﬁ ta‘ffé@h&%: §'§brde?§ %f@éﬁ%ﬁ’ﬁlgeﬁiaﬁ%r éjcﬁ{fu?lf)ﬁ "B4rointestinal

arousa sor der e sexua
dijeoirdes| dizmrhoeBDritaivie bowela;mdlrmndywbundtheahng Miﬁfpehc and

hypoact|ve sexual desire disor or |sor
USRORE kloars BEH bRenslis sbies” seBliC Shocsnals acidsRgiet
H%eﬁéﬁi‘ﬁ’é@h’ﬁ'@ éy%tlé lledelslge%ﬁb&bn étﬁ@re@bélefd% f@FnaIe sexual

condition is selected fromfemal e sexual dysft uncti on
dysionctier xmSD), saexuskbaroudalsdisarsier, feoradd sexuad widusal discatier
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