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N- Phenpr opyl cvcl opent yl - Substituted QG utaram de Derivatives as f\@

| nhi bi t @ 03/@m143FSAD The i nvention rel ates to inhibitorsPET/IMEH0§0EI
endopepti dase enzyme (NEP), uses thereaf, 5 processes for the preparation
thereof, intermediates used in the preparation thereof and conpositions
cont ai ni g Sadrfhrd l»SJBB%ﬁﬁed GMté}hhﬁféDé}%ﬁvéEéé NEP [hiibRor¥ @dri ety of

t herapeuticareas 1 nc 0 I
dysfuncti G8AD parti cul arI y ferral e sexual dysf unction (FSD), especially
wherein the FSD is femal e sexual arousal disorder (FSAD). 10 NEP
inhibitors are disclosed in WO 91/07386 and WO 91/10644. The use of NEP

i nhi bi t or $he mvenﬁ@afteilatgs todphibitorg jof 6wl gndepephdassoanzy e (NEP)1wseadaesedl, ng t o
aflrs appes fBPtHeS%@;E%rhﬁHh PRk Ci'ﬁ%r‘ﬁecﬁé’t@?%é@m%eg;?éﬂ&ﬂétﬁ)n(théreoﬁand

phar maceu |ca y acce e sa sol vat e rodrug thereof;

(1) 10 wheempesiions mta:mnma:emhttytors«ﬁ here mﬁgblt@@ lsayssﬂdlwn@dfabwcﬂﬁe or nore

substitue 8 I the |ist:

nal o, hyabiiopotll SibEing B el ofih 8h6 el SR ARy

car bocycl particyady @rram 9e>@al awwman Kiy$D), e@@ecra!ydvf@aqﬂnélw SBris tﬁm«\m ),

car bocycl f oxy), Cl- al koxycarbocyclyloxy (preferably

Cl- 4al kog‘lj e%'%%/ Oﬁlﬁ'{?er{ggew 25 heterocycl yl oxy, -NR2R3, -NR4COR5,

- NR4SRR5, CO\IR2R3 -S( O pRe, _COR7 and - -CO2(Cl-4alkyl); or Rl is

carbocyc! Kepliffis &&E%Péaaéﬁsgo%%%ﬁdha% and e ogis heterocyclyl, each of
whi ch may stl one Or nore substltuents fromsaid Ilst whi ch

stituents may be the sane or different, which |ist further incl udes

Sept ember TB0HE Y3158 MBS Ry tf%éﬁﬂ?%%@*%ﬂ@ﬂ?g%ﬁ%ﬂ Q7 I8ATha R, “whi ch
may be the sane or di fferent are carbocyclyl (preferably C3-7cycl oal kyl

or p yl ach o y Cl. 4al kyl
nyr oy oPoRrai B 353! Seter 8 fcflial Blode B earbRupy BT i, Y =3

t oget her phdrmalcbeticaily amntaﬂlmsaﬂ;sohaibha@ymomh atprmirhgdhéreoﬁm a pyrr oI i di nyl,
pi peridi no, norpholino, piperazinyl or N (Cl-4alkyl)piperazinyl group; R4
i s hydrogen or Cl-4alkyl; R5 is Cl-4alkyl, CF3, carbocyclyl (preferably
phenyl), C1. 4al kyl carbocyclyl 10 (prgFerahly Cl-4 al kyl phenyl)

Cl1- 4al koxycar bocycl yl - (preferably Cl.xyphenyl ), heterocyclyl,

Cl - 4al koxy or -NR2R3; R6 is Clﬂg\l kyl , ~sarbocyel yl {preferably phenyl),

het erocyclyl or NR2R3; and R7 Cl%%O y ar\b)geycl yl (preferabl y
C3_7cycl oal kyl or phenyl) or (65/ cycllyl; p'is 0, 1, 2 or 3; Xis the
| i nkage -(CH2 )n- or -(CH2 W (wherein ?is attached to t he oxygen);
wherein one or nore hydrogen atons in |linkage X may be repl aced
‘independently by Cl1- al koxy; hydroxy; hydroxyd 3al kyl; C8 7cycl oal kyl ;

car bocycl Mhereiﬁet erocycl yl;

20 F{1 is C{.galky! which may be substituted by one or more substituents, which may be the
same or different, selected from the list: halo, hydroxy, C1-galkoxy,
hydroxyC+-galkoxy, C1-galkoxyC4.galkoxy, carbocyciyl (preferably Cs.7cycloalkyt,
03_7cycloalkenyl or phenyl), carbocyclyloxy (preferably phenoxy),
C1-qalkoxycarbocyclyloxy (preferably C1.4alkoxyphenoxy), heterocyclyl,

25 heterocyolyloxy, -NRZR3, -NRACORS, -NR4SOoR5, -CONR2R3, -S(0),RS,

~CORY and -CO5(Cq-4alkyl); or R1 is carbocyclyl (preferably Cg.7cycloalkyl or

phenyl) or heterocyclyl, each of which may be substituted by one or more
substituents from said list, which substituents may be the same or different, which

list further includes C1-galkyl; or R? is hydrogen, G4-galkoxy, -NR2 RS or
30 -NR4S05RS;



20 or by Ci-4al kyl opt| onal Iy substituted by one or rmrgg‘eb% r9pophenyl -
groups; nis 3, 4, 5 6or 7; and qis 2, 3, 4, 5 or 6; and I's phenyl or
pyri dyl weegdvefs Whi ch may be substituted by one or norepgrmpmofR® which
may be the sane or different, wherei nn$8 i s hydroxy; nmercapto; hal ogen;
cyano; acyl; am no; nono(Cl_4al kyl)anfno; di (Cl-4alkyl)am no; carbocyclyl
or 25 heterocyclyl (either of which is optionally substituted by Ci-6alkyl,
hal oCl- 6al ky(Wheréif. 6al koxy, hal oCl- 6al koxy, Cl 6al kyl thi o or hal ogen);

Cl- 6al koxy; phenoxyes t hi henyl th al k nal |y
substituted by Cl1- 6‘5 E‘% Wﬁ\éﬁh q?aeaﬁlﬂﬁ(??é" %%{Ie%ﬁf%fyﬂbg‘%%‘yggen or
phenyl; or two R8 g(rpcefpzsab{yrf:@.qlpmcmﬂ{yl cmﬂwyl)@r betroagyt feach oi wiich ey
i nt erconnecting carbon 30 atons na?{%form a fused 5- or 6-nenbered

carbocyclic or het et?%»yzﬁhmt%d |i3¥ﬁg|-48 bhydesy PyCqumationy ) pearedydogesarky | |
hal oCl1- 6al kyl , C1-6al koxy al koxy C 1 -6al kylthio or hal ogen. 2
Sept erfber 2005 WO OQIG?M(AQF F’ ?’QR?WlththPrréﬁf@Q%ﬁPW?@m@Yﬁ%rogen

Cl- 6al kyl , Ci1-6al ko 6al Cl-6 oxyCI 6a| yCl1- 3al kyl
o C1. Al kyl sunst | HHeBEC A Bimamil s tcipp oPeRTR PSRN B sgen.

Cl_6al kyl, C1-6al km(-y(c1_q;a|!@aplheoayiﬁ§u-g”b‘ahﬂ;yl (preferably nethoxyCl-3al kyl)
or d -6al koxyCl 6al koxyCl_3al kyl (preferably methoxyethoxynethyl). More
preferably still- RlR‘i‘ssﬁ;Zdrdgérktyﬂ C{.palegier abl y propyl) or Cl-6al koxyd _3al kyl
10 (preferably methoxyd 3alkyl, nore preferably methoxyethyl). A preferred
group of conpounds RY s G>f_4albylnGFg, daabocR‘ﬂyl](ﬁrmrabwr;&imlnyl) C{.gal8ylcarbdcyalybr e
preferably 3. Preferably g is or )preferabl . Preferably X is
- (cHAh- wherein one or Qﬁ’fﬁ%ram)’d?bgékylﬁ’hﬁﬁﬂ |Q1~4§"K4{>@[ﬁéfbﬂc¥@)9 (nseteralgy ;
repl aced by one or nore of the groups defined for X in theR% st aspec
Preferably R8 is Cl-6ai k91l-4au§9336’3f3113&(99t%‘6’1‘3[¥k>¢1-é@!‘%’@[;ﬂroN Bo cyan
carbocyclcl or het eéoc clyl; ortwo groups on adj acent car bon
together with the ™nts% béﬁﬁ&‘c??rﬁacy@bﬂ %ﬁeﬁ%f@hﬁfﬁ@ heferacxclyl gg SR ’or
6- menber ed car bocyéddﬁ het erocyclyic ring, optionally substituted by
Cl_6al kyl, hal ocl yl, Cl-6al koxy, hal od -6al koxy, Cl-6alkylthio or

hal ogen. When R8 i SR GOGuYYba 1 ﬁ&g&ydr,

cycl opropyl, cycl ohexyl ﬁ-% W% m%ﬁég(%g%gﬁlﬁng%@gg%lgwgvg 0 /)079143

PCT/ I'802/ 00807 4 W&iHORdelS het erocyclyl, preferred groups are pyridyl,
oxadi azol yl , pyraz qr2 |3azol yl. Wien Y is phenyl and two R8 groups on
adj acent carbon at dns (%oge ef wth the interconnecting carbon atons form
a fused SXisdhe 8rkegebdCld )geantb{Clye) -0- Gwhesehel iBrattaghed tocthe iowggen@;rwmmmed
fused ring systens are naphthyl, quinolinyl |squ|noI| i ndal yl ,

i ndazol yl , berPﬂerﬁfdra%HWmQS@rﬁﬁ%wd%ﬁ% TR DR FoRiaGes %ﬁpﬁﬁ ntly by

benzoxazol yl , C{paReN); hyawlmidig@;_%bhk&t V30, dyelamyh bﬁ%b})’diyl. H&%gf’élﬂd

conpounds of the i nvention ar

(2R) 22 {[ 1- ({ [Bby4npelkgbopibmaily Isypstingyt pyonee ozore dogio)anptzoy gnyps) mes hy| } IO

~entanoic acid (Exanp
3-{[1-({[3-(4- ﬁo@?bﬁe@l]}i‘) 1% By H & HAar bonyl ) cycl opent yl ] pr opanoi
acid ( EXW' p‘?nenyl or pyridyl, each of which may be substituted by one or more groups R8 which

may be the same or different, wherein RS is hydroxy, mercapto; halogen; cyano;
acyl; amino; mono(C1.4alkyl)amino; di(Cq_4alkyl)amino; carbocyclyl or

25 heterocyclyl {either of which is optionally substituted by Cq.galkyl, haloC_galky,

' | C1-galkoxy, haloC4_galkoxy, Cq.galkyithio or halogen); Cq_galkoxy; phenoxy;
C1-galkylthio; phenyithio; or alkyl optionally substituted by C4_galkoxy,
haloC1_galkoxy, Cq.galkylthio, halogen or phenyl; or

two R8 groups on adjacent carbon atoms together with the interconnecting carbon

30 -atoms may form a fused 5- or 6-membered carbocydlic or heterocyclyic ring,
optionally substituted by Cq_galkyl, haloC1.galkyl, Cq.galkoxy, haloC4.galkoxy,
C1.galkylthio or hélogen.



18), 15

3-{[1-({[3-(2, 3-di hydr o- 1- benzof uran-5-yl ) propyl ] am no} gasre E)erﬁ?/ rc???:? opent vyl
| propangy@ o2/60i8 (Exanple 21), PCT/IB02/00807

2-{[1- ({[ 3- (4-chl orophenyl ) propyl ] am no‘% car bonyl ) cycl opentyfi net hyl }-4-meth
oxybutanoic acid (Exanple 15), :

2-{[1-({[3-(4-fluorophenyl) propyl]am no} carbonyl ) cycl opentyl ]

nmet hyl } - 4- met hoxybut anoi ¢ 20 acid (Exanple 4),

T b B R B g o o1

ro-1- benz@ﬂéﬂﬁo@@ﬁh@dﬂ(&?&k]gam m%émrmbmmhwmwﬂ -met hyl } - 4-
met hoxybut anoi ¢ aci d” (Exanple 11),

(2S)-2-{[1-({[3-(4-chl orophenyl) propyl ] am no} carbonyl)cycl opentyl ] et hyl }-4
- met hoxybut anoic a

(2S) - 25(] M?re[psefeza,bgfi- '%? %ﬁggglf?’péé)zéﬂ"%p%ﬂ-@'@ﬁ%%@ﬂ'ﬁ%h@?&}@fﬁfﬁb’yc| op
prefer;ed conp ;Jﬁ‘éﬁl ( 1-59 -(1{ -(4- orophenyl’)’pr opyl ] am no}
entyl] r’r%%%@é r@@ho%g)uéagw aﬁ&&gﬁ%@%@grﬂ%ﬁp A particularly

car bonyl ) ghighepemaddneeihy! } - 4- net hoxybut anoi c acid (Exanple 22). Unless
ot herwi se indicated, any al kyl group nay be straight or branched and is of

1 to 6 carbon atons, preferably 1 to 4 and particularly I to 3 carbon-

atons. O ‘ 220 / 0) I ot herw se

i ndi cat edﬁ%@ﬁﬁ‘%’%@ cyﬁcllﬂal IQg%ﬂc') 6‘%3’%{% %ﬁ@@g}é{h@%fﬁ%ﬁt@% may be

sat ur ag ed,(pleRsably hasteskyor _llgTmidre préferiosr methosadthyiat ed car bocycl yl groups
e cyclopropyl, cyclopentyl or cyclohexyl. Preferred unsaturated

@@ bocyclyl groups contain up to 3 double bonds. A preferred aromatic

car bocycly, | rhocylic should be simlarly

construed.ﬁl ?'%{Eea Ig#?téé}’@@%&@(%?%&fé%éﬁg@@?ﬁ) i ncl udes any fused

conbi nati on of carbocyclyl groups,g¥for arpl e napht hyl, phenanthryl,

i ndanyl and indenyl. Unl ess .ot herwi se ated, any heterocyclyl group

i [;1 may e hetero-atonms such as
eﬁfﬁmsaturat ed or aromatic.

n

nitrogen, oxygen and sul fur, and

Exanpl es of heterocyclyl grdts are furyl, Hhie , pyrrolyl, pyrrolinyl,
pyrrolidinyl, imdazolyl, dioxolanyl, oxazo@yl, t hi azol yl, i m dazolyl,
i mdazolinyl, imdazolidinyl, pyrazolyfiay pyrazolinyl, pyrazolidinyl,
i soxazol yl, isothiazolyl, oxadiazolyl, triazolyl, thiadiazolyl, pyranyl,

pyridyl, piperidinyl, dioxanyl, morpholino, dithianyl, 15 thionorpholino,
pyri degi nyErefeRably Misth B4, meermeierstly 3pi perazi nyl, sul fol anyl, tetrazolyl,
triazinyl, azepinyl, oxazepinyl, thiazepinyl, diazepinyl and thiazolinyl.
In addition, the term heterocyclyl includes fused heterocyclyl groups, for
exanmpl e bengierabilad Bl ¥ br 3, heRzReferlyp, | m dazopyridinyl, benzoxaziyl,
benzot hi azi nyl , oxazol opyridinyl, benzofuranyl, quinolinyl, quinazolinyl,
noxal i nyl , .di hydroqui nazolinyl, benzothiazolyl, 20 phthalim do,

a#nzof ur apybierdpfR RAi(GASH- MHerein BAGIOY mofe HydregémgRhg in lifikagd X hidy be
heterocyclic should be simlarly construed. | o means fluoro, chloro,

br ono2®r ireplacediy @& dronorerd the/gictips defingfd fdoXln theuivseaspest.her wi se
indicated, the termsubstituted neans substituted by one or nore defined
groups. In the case where groups may be selected froma nunber of

al ternat i ypsreibBR8 is €1 aakel, €Ll OMRFoyRMhePGpid ks Bafs, difdcpaiprir. For

t he avoi dance of doubt, 'the term i ndependently nmeans that where nore than

one 30 subhddyRiorivo RElgeeuRbT s@atent BaBBA btdHhs ﬁgﬁméalvﬂth&u@sti tuents,
e

t hose substituents may be the sanme or different. Fﬁpﬂhar maceytically or
vet er i nar iNtGCARRARSHPAGRLOBAIYES BiaY(TREN 8 dwisshinds ComemberRy garpocyclic or
25 _heterocyclyic ring, optionally substituted by Cq.galkyl, haloC{_galkyl, C1_galkoxy,

haloC4_galkoxy, C1.galkyithio or halogen.

When RE is carbocyclyl, preferred groups are cyclopenty!, cyclopropyi, cyclohexyl or

phenyl.
30 '



whi ch contain a basic centre are, for exanple, non-toxi | hhd ON
salts formed with 35 inorganic acids such as hydrochl or?c?%%kle?/ndt?eggpé%‘l c,

hydr oi otww@o2/eatfzuri c and phosphoric acid, with carboxyl PETABIHESHT with ‘
organo-sul fonic acids. Exanples include the HCI, HBr, 2 Septenber 2005 WO
02/ 079143 PCT/1B02/00807 6 H, sulfaté or bisulfate, nitrate, phosphate or
hydr ogen phosphate, acetate, benzoate, succinate, saccharate, funarate,

mal eat e, Whei RBds hetietooytigl, ptafetredgreups) brecpytialyk pxadiamjp aiyeazolyl or triazolyl,

met hanesul f onat e, et hanesul fonate, benzenesul fonate, p-tol uenesul fonate and
panmpate salts. Conpounds of the invention can al so provide

phar maceyyhcahiy pREn ShE & R8I drfups &Pé@ﬂé@ﬁbﬁrb@iﬁ%m§ﬁigﬁgﬂ1erimhﬁﬁé“ cul ar

non-toxi c al kal1 "and al kal i ne "'earth nmetal salts, with ases. Exanpl es

i ncl ude tinierospapEling geshamsaon form a fisecumor BanembRfed RREPRYPIRAT zi nc,
di ol agi n%eté?hé}ﬂlﬁi{ig&}d&%ﬁe%@%@ syblcPEArB3iEh Ay, §0Melidl#, iscrRendia ne and

di et hanol am n r reviews On-suitabl e pharmaceuti'cal salts see
Ber ge et ditdoly, indmiedid yergimidazaly, benzisgxazply}, dinyarebenzgiuganyt. fedrersazothal
Jour nal 1 i SSRGS Sivi - - 201-217; and Bighley et a/,
Encyclopg@ng]gg%)ggﬁar}r}%gezt%?a 1Z:ec noIMogy, Marcel Dekker he, New York
1996, Vol une 13, page 453-497. Hereinafter, the conpounds, their

phar mcelﬁrﬁ@?ﬂehycoﬁﬁ)%ﬁﬂaém Beiehfion kiRl r solvates and pol ynorphs, defined
pect of e

in any as invention or preferred enbodi nent (except 15
i nt eftfredi at e conpounds i n chemi cal processes) are referred to as "conpounds

of the i(BRpE{[1e{3-(4Tnethpkytheariinropydiamigolaabepysyclepedylineiayiiegntangic

conpoundsdlc%f Erxgﬁ] ieny@nti on include hydrates thereof. 20 The conpounds
the inven o(n and o nt'er nedi at es may possess one or nore chiral centre

so exi st I-fit-drrethaypsen)ompylianainplcarmmybcycpentyleiopanais psics(Example
m Xt ures 1t8k)1ereof are included in the scope of the present invention. 25
| ndi vi dual™""enanti onmers may be obtained by a variety of techni ques known to

t he dBi | 13{1-(E3rBslihydoudibenzofsanti-yhprppyianineicribgoyiryslepenudiegpapty ( HPLO)

of the cq | racemate using a suitable chiral support or by
fracti onacgngﬁ&gﬁﬁw‘?‘ls)ati on of the diastereoisoneric salts formed by

react i on {f14(fid-(&onlomppendiprgpyilaninmicarbantleydopentyliinetyl-dpnetbaxybpianeid ve
- base, asr%gﬂ@ghitp%t %) A preferred optically active base is 30
n

pseudoep see’Preparation 69). Separation of diastereoisoners nmay be
achi eved B{[1-¢sefAucropaenyllpoipyllapipe}cashanylbyclofansdimeatindl-4-cngtsexybuiaseici on,

chronpgt ogr {%J r,H,P.L.C. 35 The conpounds of the invention may exist in
one %B n%rcgp a&'@#ﬁs‘?}l’c forms. Al tautoners and m xtures thereof are

i ncl uded 4ametiony-2HE!-HEB emethaxihgnyberepyllaminejeaitonyl)eyceppnbiiber 2005 WO
02/ 079143 P | BO2/ r,exanple, a claimto 2-hydroxypyridinyl
woul d al gget&épé'ﬁaﬁlggggxgﬁ%%ﬁgg)’f orm a- pyridonyl. It will be appreciated
by t hose S{i{({2¢C, Buaiihydeo-drttenztiatare®yhpriopyljaroinejchddny@eyicliopentylisnethylb4-
_ conpounds the inventi I may be made prior to a final deprote

st age, WJQ&&B"VM&“S&%C%@S}H@%@O| ogi cal activity as such, but may, i
cert @sn i(as)-aqded[3-@eachiadphenyyprepeiaroinalcavbanyi)patopeniilaietiyledrd t hereafter
met abol i-sed, in the bod for) ounds of the invention which are
phar macol™ 8’&1‘%“&@&?%%@%%@%“ ves may therefore be described as
"pr gdr ugS(.‘Z?)-E{[ﬁt-@[eL(z,a‘,dihygtiom-?mnmﬁuad—ﬁ—sd)‘pmmdjammc&' I'I Mrbmwi)m%logmtyﬂ- as .
prodrugs 0 er - conpounds of. e iny ion. Al protecte erivatives an
pr odr ugs 'B?th@})'aﬁﬂ%‘ﬁagy”ﬁaqqﬁ%a?ﬂ@m@%agie included within the scope of
the invention. Exanples of suitable pro-drugs for the conpounds of the_

30 A particularly preferred compound is (2S)-2-{{1-({{3-(4-chiorophenyl)propyilamino}
carbonyl)cyclopentyllmethyi}-4-methoxybutanoic acid (Example 22).

Unless otherwise indicated, any alkyl group may be straight or branched and is of 1 10 6
carbon aforus, preferably 1 to 4 and particularly 1 to 3 carbon atoms. '
35



present invention are described in Drugs of Today, VQI_ug%e%{)emg}yg‘ggg 9,
1983, pp 499 15 538 and in Topics in Chem stry, Chapter 31, pp - 316

and i n wwigaRjogsrs9f Prodrugs" by H Bundgaard,  El sevier, dO8meztapter 1
(the disclosures in which docunents are incorporated herein by reference).
It will further be appreciated by thoSe skilled in the art, that certain
moi eties, known to 20 those skilled in the-art as "pro-noieties", for
exanpl e dslegesiharyieg indicaed B ¢geerrlyl groupeeanigine B teedtngeajems,(andemay

di'scl 0sUbg safhrifl GihARFHERY, aldhdtRCPIdHAT SAluARIPLDbY ol BloBbelRe) may be
pl aced on appropriate tunctionalities when such functionafities are
present yeeRrAPY heyclapepbliteyciohexyhd refered tinsaturaied Padiosyehd @roupsdontn f or
coMpoUNdg, Qb 5'daioleMERRL! A Brdrbitdd S8makie babBey A GRARAL PnBANCHRs 1ol - esters.

phosphate esters, nitro esters, ate esters, £s, am des,
car babat egrbogyis-sheuldmsioarrasivethilraddition, fastemiasarbasyhiyrisgludessanyl s and

ket al s. CBW J %%é i fo\iYal L0 V]
formul a Fﬁslr%gy orm tb he %BaﬁP oymg’nﬁpconﬁgﬁggﬁtﬁmkﬁ%a& bﬁ'ﬁ gﬁéo are
i nhi bi t oiglepyl. NEP HO (M | 1) 2 Septenber 2005 WO 02/ 079143 PCT/ | B02/ 00807 8
(X) These netabol ytes are forned in particular when R is nethoxyethyl and
-XY is 3-(4- 5 chiorophenyl)propyl. The invention also includes all
sui t abl e Unisss offieswisgrindicatepsanythetsiecysyhgioup ¢oniginstthte 7 ring-atonisoup toshof
i sot gpi C iat j lef | e | ' tomi s, repl aced
by o ot SHER T B pprd o choe Wi, S3EN £l b and My B BT T
the 10 atosateratatser aroumakic.\Exampias ofhekerocyclyl goupapreturgf thiepgt pypreslylt hat can
e | ncor ' ' : ' ' ee} ' . Of

r ogenPHEdhgh pifoRing JERRNNE JBLobRG, SRAGH, Wikl iiiBoll HEBRIOR,
_chl or i neirgidazolidinyR Byregplyl, pg@zolinyCpyregnlidinyT,dsoxazalyl, Bbkhiazdh2 Rxa8BEsHlyll 8F and

36 O, .y RS = HOSY . Con
ovanpl o TEROEh EALoN DI IRBIOAbE AR, AURIE rirhdie BHERNLOT. T
i ncotpor Hiaerphoknol Bytdazingd, pyrimitinyty parrectinyt, pineszimdt sutfolanyl Eteizsltyl | but i on

ar 1 cul KPRy Befloy ofpaftin, ARSRRU Bpertin sy Sodln JPoRRR, B, ,

Furt her , hetebmyciylincludesvuskd ihsterenyolyl groups, dor ekauripte bermimidaeoiyllz H, may ba}‘ ford
i h ic.. Y : t i tability,
For  oxanpraorBell EudGaAOhaRiCRateA R b AR Leb IR C °) St s

and hencbemmjurbsylpgeihelinyg diul@zolimyk gnieoxalingly dibydogemazolingt, bpnzotviarolyf i ons of

or oc@bur Baeinfio. et KEN hetRadRRny i ot RRSIEIY 1t e Rahe "

Exanpl esshould Pe ejpaitaalyiconstrimst eaf t er usi ng appropriate isotopic variations
of suitable reagents. 25 The conpounds of the invention are inhibitors of

t he zi nc-dependent, neutral endopeptidase EC. 3.4.24.11., and it is

pr opos edHelvahearts=flwosopahlordsbromotdrdodonvent i on wil | 2 Sept enber 2005 WO
079143 PCT/1B02/ 00807 9 treat the disease states |listed below. This
ynme is involved in the breakdown of several bioactive oligopeptides,

cl ea®§ ngFpethtiaveidancalef doubt hmiessiatferwisddndifated\tte tahositstianedweass d

resi dues. .Th tides nmetaholised include atrial natriuretic ept | des
(e AT By pAS o e SR Erolshy I8 257 har bR riande slirbthol 1 ns.
5 enkephgbinrsnumber aftaiteaiativesoioaps ibesdlectad gragRanay be thasend bnditfereant | de.
Sone of these peptides have potent vasodil atory and neurohor none
functions, diuretic and natriuretic activity or medi ate behavi our effects.
Thus, t heorcihepetiddacebf ddubt, thy s independentyvinbahd that Wherd@bie bn one
endo?oept Iszﬂyas?lg.lent is selected from a number of possibie substituents, those substituents may

be the same or different.

- The pharmaceutically or veterinarily acceptable salts of the compounds of formula |
which contain a basic centre are, for example, non-toxic acid addition salts formed with
35 inorganic acids such as hydrochloric, hydrobromic, hydroiodic, sutfuric and phosphoric
.acid, with carboxylic acids or with organo-sulfonic acids. Examples include the HC, HBr,



10 EC.3.4.24.1 1, can potentiate the biological effectssyef @nﬁg ¢ b
peptides. Thus, in particular the conpounds have utility I ﬁ the t‘r)(yefgt ment

of a nurRPEh@er i sorders, including hypertension, pul nopmyisiy@sst ensi on,
peri pheral vascul ar di sease, heart failure, angina, renal insufficiency,

acute renal failure, cyclical oedemm, Kenieres:disease,
hyper al dost eronei sm (primary and secondary) and hypercalciuria. In
“addi ti on, Hhestifaiear bisutiftel hitiate, phiobphate bohyuipogan phasphatheaedtbiecbenzohieANF t he

ds h il ' h f I
of Thol r s seeeatmEn . RERAE ol el Pl oy S
conpounds nefthdrizeulfonass) etremesaljortzdes, doeaetnesilignate) ppicheEneshibrapeand parnoaas

| abour . PRl CPARRERGS OaARERIPE v Ssg RV R O Byl

(espeds al bycapudite mathl sails, fire partieuianhen-taxid dliyali gndl aficaline iearthwaetalsalts ywittr orre,
inplantation failure).. o,the conmpounds of ,the.invention Ld treat
hoEhor, 1 HtesmieBiEs ngHIS e SodiTooMaT g, iy Ry B iR, 4R
denmenti a diothngigs,icddrmine, etpletsdiamine regiethanineg, dpicitte, aegutarhine@hddi sor der s
(especial ly diarrhoea and.irritable b I ndr one u i
(especi al pf}t%na%lg}u?%s@%a PrVeABuE o Isgg‘?\ﬁe Bﬁ%ﬂﬁpggté‘%ﬂ ﬁg@o%]e%s#‘ssé ggg’r ¢ shock,
L he nodul ghagn, Y., 66St-19,C157¢1 B L. @bulemtehatinal de%&no_éﬁhaﬁnacer]_ﬁcs, 33 -
yperrenin cystic fibrosis est enosi s i abetic icatiQns,an
at herHbsc K&%&%“ﬁﬁ %”‘f)&@ﬂﬁyr@dﬂéﬁ%ﬂlpﬁﬁﬁ? of ﬁga"&ﬂ%tﬂtdﬁ?& g‘gg%q(f@ }Vﬁm%nt i on
ar e usef upekiertife Ngwevbimergospoeieet 3 pdgé a6Bl497sexual dysfunction. The
conpounds of the invention are particularly beneficial for the treatne

FSD 30, (especially FSAD) and nmal e sexual dysfunction (especially nal e
erectile dypdinttet,thd cothbitids, tdir pereacanicaliykdceptable satecthelraolvatesiandan be

.defined as the difficulty or inabiljty of . .a woman to find safjsfaction in
sexual exPPEIEIRS: deﬁ@Bdi"g agy @6‘?‘?@5‘% tr\?é"‘feé‘#ﬂﬁ' PBP‘%E%FU%{) WBQ%WPB{?FQ@% enal e
sexuds di FREfARURtd tathPbuHBs iPcRemichPPBtessPe] areirbicredan ds ctaapodridsaf en of

ff

femal e sexual disorders. Int J. Inpotence Res., 10, S104-S106; , Bernman,
“J.R, 2 Skpegigfer 2005 WO 02/ 079143 PCT/ 11302/ 00807 10 Berman, L. & '
Gol dstein, 1. (1999). Femal e sexual dysfunction: Incidence,

- pat hophysi ol ogy, eval uations and treat t options, ol ogy.. 54, 385-391):
The woman TheRpamarsulicall ageenialilp sgiva S1r’§ H’ﬁj‘l“f’?p%"fjﬁ ogfqﬁ,rgg%/ﬁtgp A M pai n

W th i nt epgdfeSehdteo® conbination of these problems. Several types of

di sease, nedications, injuries or 5 psychol ogi cal problens can cause FSD.

Treat#®nts in devel opnent are targeted to treat specific subtypes of FSD,

predoni naftht KofBShridR SRSk MVENER arfll mfinfebiates Ty fedseobhewr aford Shkalr e best

defined by contrasting themto the phases of normal fenale sexual
r esponse: CefEssiand sqraxist i) a AHEbSF ghstrecisemsrigforms. Rl stergaisemeisAichi tj on 10

and cl assifliGak il ark HERIRISH M cobe R kitkhresedtifvendion! Npot ence Res., 10,

. S104-S106). Desire or libido is the drive for sexual expression. Its
mani festations often include sexual thoughts either when in the conpa

- an i nger eglieeh BALAMRbNRYs MAS BeBHRAREE bY 8 vARESof tetihRiques khbiHkd theAllilegal i's

t he vascuﬁ%jr response to.sekual stinulation, an inportant conponent of
whi ch i s ghemiskhbuenapby bighirestvge ligdd daresatograas € Liadifiae conmsperdifgon, 15

el ongati o ; i 1 ! } itivity.
O gaam 1 o R et g B B e B T ur | ng
arousal . tleslemoisesRriscalis formesibyreasiinriibe commesheadBguacemate Wisasyisblect or y

response jn. u ' Usk i@r orgasm FSD

cat egori eé‘gt'"%@?/ e fe%r?g??)g;%t ?é}ga%tgéﬁggfé%%cgﬁéﬁeéa | ggtg\%er, sfge)xual ar ousal

di sor3fer , psaugasphiadride {egalBrepamtiondi®ual pain disorders. Al though the

conpounds of the invention will inprove the genital response to sexual

stimulation (as in femal e sexual arousal disorder), in doing so it nmay also

i nprove t Sepastacifatizxieiealsomeds maydesachieved by convasionakdegnigiasd ey Py

i nt.er cour . ﬁH@JI di sorders. 25 Hypoactive
ﬁg{?ﬁgﬂ%i ngsrt%méaq%h eﬁljaﬁ{até [ )goﬁﬁg‘%bhas no or

sexual desi er 1s presen little desire to be

35 - The compounds. of the invention may exist in one or more tautomeric forms. All
tautomers and mixtures thereof are included within the scope of the present invention.

w



sexual , and has no or few sexual thoughts or fantasies.,&p@nipepeos§ FSD
can be caused by |ow testosterone |levels, due either to natural nenopause
or to syWdbf@higenopause.  Qther causes i nclude illness @cp beRhde9ns,
fatigue, depression and anxiety. 30 Fepal e sexual ar ousaT I sor der ( FSAD)
is characterised by inadequate geni tal7response to sexual stinulation. The
genitalia do not undergo the engorgenent that characterises nornal sexual
arousal . Fotexemglenalciaiml tp 2-ydeoxgpyidingt Wobldiatsot eer sotautemeriafomn.cour se s
pai nful . O@ﬂg@{{s may be inpeded. Arousal disorder can be caused by reduced
35 oestr menopause or after childbirth and during lactation, as well
as by illnesses, wth vascul ar conponents such as di abetes and

o oo g Bt SPHRES o) nc R SURF o RBRRAMR PR B0 * °°
gnt i dgpr espsepoupdg of the lrSSRIlcm), which neayttienyipde priorso aﬁnalmptcﬁectiﬁﬂstt;qb, may n

! e
eaul 11 g Posbese MARRGEIRORAAMIABH IR BT ey R IEMRE b9 ot cduce

| ubri cat | asiministeratborally orgsirenteraly mcmembftarmaﬂaboljsednrsma%dy 'tcrnbhammt ory
bowel | ens. . The preval ence of

ai 111 oul o boye 2 fitotd it BpireBTRrwBILeahe; SIS SHaIRE BRb! om
sone of Jhéreforebe dasdribied aist'prodrugs’a Furiaer, aedatbeompemndshﬁ fhenihegrdioh may act .

t r eatsing ' LV rece woren' s sexual problens are
assotglbat e%%g?‘#rﬁgé Sﬁr?tb%%fc{riﬁ)ouﬁﬁ %ttf‘?\gw?%t??& e ageing process or with chronic

i1l nesses such as diabetes and hypertension. 15 Because FSD consi sts of

= I I
bonse 8GR SR RER T BB IR P Bmbdlri P Sy Bikundhusd Vit
f ocuses phe¢ acipeaifite nverﬁmycﬁdnﬁgéscm’lsummé ploadrugs folnithe d:cﬁtfwﬁmds dfthat ment of

odi cat e B e et it BB ffod ot E58 v Blline ol Sofilioceids ™ ©

conpliéi nt&388and im@bpied in Qeeristy Mbhpigt 84 ppi 306]063’@@@ RI“DeSIgN of Iel%ﬁﬂ@'sabi y for .

those in of vas eni c d sfunction (eg
FeaDy codt- 1 BiBrig E5eTRL 198% Bxdpter 2 TR SR Cbsen i Eh AGRIDNTHE o ar o at
present ricatpargtedihensim by ceférencd)he treat ment of FSD. Enpirical drug therapy
- includes oestrogen admnistration (topically or as hornone replacenent

t herapy), androgens or nood-altering drugs such as buspirone or 25

t razodondt wilfiether be appresiztediptthesessidlieg nmihbéaﬂt thas adst=hl Aoictiey, Icho@nt® | ow
e_ffl cept abl e side effec ceintere is_relatiyely recent
o1 1 20! fese kB REPR I AR BBl ool s P beT by H pufediard i Vgt
psychol ogDesign f:bammgsr (the dts&l%ulré gﬁwﬁiw ﬂb@!m@ﬁl@iﬁborgtbl?fédqméhaﬁ byandd_30_

i nvesti gafj.onal, can i ncl udi n u ove or other conditions.
hese. ! SabefiEe) 780 by HET op pPiEP A i ci e R Rk fpaciPpaties b or

conbi nat ipmmnmmhinwa:mmna@dfme%@aﬁcﬁf one and nore recently vascul ar

gs, that have proved effective in nmal.e erectile dysfunction. None of
se agents has been denonstrated to be very - effective in treating FSD.

25 22Sepﬁ=lrel’ef\r/gd aaﬁal lgg\éﬁ* &Iihillﬁi];ﬁ&léﬁf e TrveRfat ;ﬂg&@é hesﬂe?s U&ﬁ)gia%‘b' Kergind
tatistica nua of the ri can Ps |atr|c soci ati on
defines F& 3@!@&? %%E'ﬁp egeg%gﬁg © epigggppulinXides; gigides.Lanangtes.dke- or
recurr entcompnalh?dsl phasmﬂrrﬁdésa%mcdﬁdeboetﬁ&bné@téls HAd kétagonpl etion of the
sexual activity adequate rication-swelling response of sexual

exci tement: The disturbance nust cause marked 5 distress or interpersonal
di ffi cul Dyug metabolism studies have shown that in vivo, compounds of formuta | may form the

30 following compounds,'which compounds also are inhibitors of NEP

1
HO

N

{viin



The arousal response consists of vasocongestion in the pebMiefmbeya@igal

| ubrication and expansion and swelling of the external genitalia. The

di sturb ﬁﬁes mar ked di stress and/or interpersonal p@r/iﬁagmi;(t-;y 10
FSAD i s a preval ent sexual di s%rder affecting pre-, peri- and post
menopausal ( HRT) woren. It is associated with concomtant disorders such
as depression, cardiovascular diseases, diabetes and UG di sorders. 15 The
pri mary consequences of FSAD are | ack af! engergepent/swelling, |ack of

| ubrication and | ack of§ asurabl e geriital tion. The secondary
consequences of FSAD g ' pafjn dury ng i ntercourse
and difficulty in achveyi
hypot hesi sed that thehegys a4)4

= basis for @t |east a proportion of
patients with synptof p—FJADH(Gol dgtein et al .9 Int. J. Inpot. Res., 10,
584- S90, 1998) with aniwal data supporting this view (Park et at, Int. J.

| npot. Res., 9, 27-37, 1997). 25 Dr% candi dates for treating FSAD whi ch
are under |nvest|gat|on for efficacy, 5 primarily erectile dysfunction
t herapies that pronote circulation to the mal e genitalia. They consist of
two types of fornulation, oral ®&lsubMi ngu medi cati ons (Aponor phi ne,
Phent ol am ne, phosphodlesterase typp 5 (\PDES)Y inhibitors e.g. Sildenafil),
and prostaglandin (PGEl) that are
in nmen, and 30 topically to the gen
i nventi on are advant ageous by provi a nmeans for restoring a nornmnal
sexual arousal response - nanely inc gJed genital blood flow leading to
vaginal, clitoral and | abial engorgenent. This will result in increaseg
vagi nal lubrication via 35 plasma transudation, increased vagi nal
conpliance and increased genital sefsitivity. -2 Septenber 2005 WO 02/079143

PCT/ 1 B02/ 00807 13 Hence, the conpounds of the inventio g(w de @eans to
restore, Toespmetabolyiasaredamneibriasiculas yhen Par’%ﬁ'@ﬁ?"xb’@%bﬁ’ige Ut bei ng

boundg by | i eve that neuropepti des such as vasoactive
i ntes |nac?1 F(g{o%é %gﬁ?@?m are major neurotransmtter candidates in the
control of the female sexual arousal response, especially in the control of
geni tal R 2 RSHIe RISHIRPER GRS ofthe dRoaAaslér et abol i sed
by NEP Eg?g%fh '%Isbr(hﬁé NEEIP |hn Fbl tors w III Ggotentl g?fe t he en geenous
vasor el ammntmfl@mtsowo\ﬁravlaaﬂenesa@@med@ﬁmg in whish S jeastrane alg s TeRIdeeY 0 a
treatment, H%Ba]:o?ﬁ‘lﬂawﬁb'\?@eﬁﬁrn ﬁ'hu ?‘Bﬁ% &8ﬁf6%s§ﬁ%¢erﬁ@ofﬂﬁ‘é’ and hence
ave

geni tal gor genent ovvn that selective inhibitors of NEP. EC
3. 4. 2. 1 Btamib mese up@allyf@umewtm fxaglas ofieptenas thaberndee inqerperled inte,

vagh el Sl Al e ke KobgBIGH hiigart LRSI HRIER, SORER (015

enhance nerve nedi at e tions o 1?@ vagl ng W@J 15 -

Thus the pbosm‘@ms sriphu fiumn%alaﬂoldmrwﬁwhs%akl |h| DoV Pde Oy “Weans f or
rest ori nge sy Wl‘@pe@ r‘iﬁﬁ% ‘?cva]ri'& Mf&Q%\%ﬁﬁW fgeni tal

. bl ood flow’l eadl ng to va tor aI bi a],_engor gement. This
result i rexampleeﬂilseejlr\mfgdmal raﬁabcﬁ\@awt@?ﬁ ok asp&\"h@!'rractlff megpemtedAre| ncr &
vagi [ esent
Vel onRLD LR SlEhBRe AU Mbtlion Sflce, ridtieq, LETEE an e eSCR

ar ousal I‘léSl[:B) fiisolupbe apeparsituldsy prefertaddor th&@l&ﬁé@@f pegparatiosand| e

dysfuncti Y. E),

anor gasBeprRY PR HRRRHT i Sfihes 3o BE RBLIEFL 874, ich AchPD)
hypoact i ‘oertaammhpeimmadeanlages desultin dicke pfeaten meatabelici stabiéy)for @gmplei s to be

o Fat D yffedzad %\?M) B GeRRadtr idkieBe uultoRRiEAy hilfde gy B4 pRétbitSd

20 - insome c;rcumstances Isotopic variations of the compounds of the invention can

at’| a~on wonen. The conpounds of the

Ty
ed

generally be prepared by conventional procedures such as by the methods or
preparations described in the Examples and Preparations hereafter using appropriate

isotopic variations of suitable reagents.

- 25  The compounds of the invention are inhibitors of the zinc-dependent, neutral
endopepfidase EC.3.4.24.11., and it is proposed that the compounds of the invention will

e |y been -



The conmpounds of the invention find application in the
sub- popul ations of 30. patients with FSD: the young, t% g@%&?m%

pr e- mengpail ﬁ’ ped menopausal , post- nenopausal wonen w@ﬁ;mmwgtyhout

hor none rep acerrent t her apy. The conpounds of the invention. find
application in patients with FSD ar|5|ﬂg from- i) Vascul ogenic etiol ogies
eg cardiovascular or atherosclerotic diseases, 35 hyperchol esterol em a,

ci gar et t efreatuike digeasti sidtes Gsted ppfuw. t Biis pazyme iadivabved in thedbrepldowneall ¢ r aum,

Sept anver 2Btk iR Geier RN bR PO n YRRIAD MESET | o1 o es

such as shydmaphobieraiinajpoidiresidoes. dinequeptdesonetahelised ingiyge a’ﬁﬁ‘é? Rajiiareliy st em

|l udi 09, It PhGo® ShRESSh Sy HUBRR! SaetcRR doh 83031 Pen BB SRIAMARE 21

acci dent sP® ur opa aurra r radical pelvic surgery.
iii) Igor mﬂ@lphalnntoneumtensm; sisipres R achvamadivefiniastina pepfide. feme of these

hypot hal ami ¢ Es Eg%eégé}éwgfl% §§%torg)é'nﬁ n ohgﬁﬁ&galn@h?t%soﬁlu%ﬁ MHaltfietic

dysfuncti B’?‘P rgl ca castration, androgen

def i ci encagtivity ghmediatechdhationgeffesiel s of prol actin eg hyperpr ol act i neni a,

nat ural nenopause, premature ovarian failure, hyper and hypothyroidism 10
I v) Psychogenic etiologies such as depression, obsessive conpul sive

di sor der , Thuseetompstiuads dfethe |pvmﬁinalwinbibmn9§1ﬁ naviraBabyorsiptigase enot i onal

and f@gggéeg%msue (ol {E G RR HrEL of BRELAR p tﬁ%?rﬁ‘pugﬁf“”c“o”a'

attit |g|05|n rauna
exper i encparticuldr the ugmpamﬂsdmveemuwlm thestfeatmentod armberiquilﬂqrdﬂrs,tln@iu@w with

t t 15
" depr cREHENTRa YRR, PR el PR R BacBBS, foatEfaire,
ant i - hy peaigims irgreal iriseffizienes, awwmtaﬁanwe; Wchbahgedem&rMenlerescﬁlmase

contraceptive pill ther Patients r
benefit for¥aRd %‘x‘é‘?"ﬁ@?{ﬁ"@&l{'ﬁa %ﬁ?ﬁ%%? ';HZ% hekﬁ%\g/a:n on and %%t&l ént s
Wi t h 1gevesfah&iERbilig o th%ﬁtlaftesmeﬂectHoﬂ\AMErthe eampoundaeseiuglilyiimtie suggest

that th t f nt J: VED
w1 b Greaent ot ot Ehen ot 8 fudft Tediiabalin b RiBfBl i Rlurd S0700 M0
sevelr3 e }\/E&adupbbudz_?ﬁt&gm kmm?e 3ombeurrds;mfslﬂd ihverdionmmathbawr activityin Qhrs;"g a$ ﬁe
can be fo e of U g e
corrpounds#‘ﬁfaﬁeHﬁc pifRFE r'ﬂcr qqoﬁ(?"%”p"B‘qué r?%@e"}gﬂmeéér g s!;ﬁfbr&g&éi)enn
sub- popul l&bb@nﬁr@éclarﬁp&a eemd@nmtlﬁdssclléwéﬁd rmpdm@wdmpr@nsl&apen@ltmma& and  and
neur ogeni i nduc sex an
Cexuedd dy it sl Stlybieie il SV Eme” PRk OR Tt IlE) AR, efnRRue).
Xagsels beaﬁie |f’grghtlc§rﬂéh09fdlm ?amn@lesﬁzmhrbatd:t f leghmma. dﬂmebﬂemwaﬁwmh ?:al
ndr ol ogy ,vo no chapt er ardl e
and K aenie’s: Hpgetta B et eodien s brand gt Games farer T ¢
Nﬁnagemén(espﬁcﬂéﬂwcﬁé}ﬂib@)andl‘vﬁﬁweYﬂbﬁvfa&yn&mmm:)mdmddieahhg (espeeidlly dizbety be
repared i n kno nner.in a varie
N (F:)t i on %%\é??@é‘sé'ﬁgr%@?degﬁ?ﬁwe SoRT gieph?vﬁﬁr e @é@ﬁgﬁg{&k&%’%@and Y are
he Imvention 2. Sepenher 2005 Y0 o) 07 o140 BCTt| Boor 0007 — 15 Thr o ﬁf t
e invention, 2 Se er ughou
t he speci ?Q'EQEC?BWS%@@ SEOPGPIASIS I 2 PE ﬂ@f ‘E}’H‘?ﬁc‘éﬁ gé{h% %&W%ﬂﬁ%@‘g g,
111, 1V efnGentionipeusSefdfinthe fFeatiait bhmalctinifemalesexudiedyshatttion. | a, | c
etc, .... IVa, IVb, 1[IVc etc. 5 Conpounds of general fornula I nay be

pr epar ed- by reacting a conpound of fornula II
The compounds of the invention are particularly beneficial for the treatment of FSD

30 (especially FSAD) and male sexual dysfunction (especially male erectile dysfunction
{MED)).

in accordance with the invention, FSD can be defined as the difficulty or inability of a
‘woman fo find satisfaction in sexual expression. £SD is a collective term for several
35 diverse female sexual disorders (Leiblum, S.R. (1998). Definition and classification of
female sexual disorders. /nt. J. Impotence Res., 10, S104-S106; , Berman, J.R,,



(where Prot is a suitable protecting group) with an am peependtRf St 111 to
give conpounds of formula IV followed by deprotection (see Schene 1).

Preferr g 68@6iss0n conditions for the acid/ am ne coupli pgrat@pognpri se
reacting li with Il (or its amne salf) 10 in the presence of anactlvatlng'
agent, optionally a catalyst, and an eX¢ess of an acid acceptor, in a
suitable solvent. Particularly preferred reaction conditions conprise

react i ng Bermen, 1. & Gelflstainl 1eti999). Femalg smunt dysfianction-Incidertgui val ent's), in

th _gdHyd

hydr oot GATRBAYsigiRB e SRR sSSPt By 36, 564 200 The woman,

equi val enmay hav_&lw'dﬂw@sluenétﬁtcum‘tyiﬂeafojuaamre)r%‘sr(l HIEBTyviti in efcourse ora

di mreth I 1 h I

(o ErERfRtoh o et PHam sBuerpl oyt ASC, MericRE, InggRRnel 1 e

di chl &r omsybthnegical prajdeme ean cause 3D Eretmestsdn dequpm@mt al%bxwtﬁém S. .
Furth f t 11
(115 el pelifiigibeioSich ops pideRinaihy Rt bhd R sayag=_ 08 112 05) i

a suitable solvent (such as tetrahydrofuran i sopropyl acetate or tol uene)
foll d dit, I

bgseogﬁch E’? Ioéllfa%?ﬂfgﬁpnaé'e(?r(e d yggﬁtéasslﬁgg tP%‘@ém S}Ia%gésreac% gﬁm :

t enper at Lfemaleeﬁmalrresmmt cegirel artwsa audd:r@@@n (&blBah &R (19%}0Beﬂim1pmo} 88% o7

Y- X-NE2( 111 Pr o 0 9 2

I6 Do iepspioaidbotiealls e Brenistor dpriRy e 8 e o s 18 e

ac: d chI d:"reI?ﬁe ornbatibﬁsl tmrcgwemtagﬁafaaxpmlss?az lsfmardfedtatiocepiter include aexualt abl e
sol vent e chl.ori may be i.sal.ated.o ma

B ef o r odNELE PSS SRR s ey 8 e el B wBFn SERESH GRS, 3
(1-1. ﬁ eqaumﬁo%tmﬂl\nks)mouéefl i the vﬁﬁclﬁulaa‘eéponketto séxdal etmuta?d)r;%msmpoﬁant
triethyam ne or t.hy oline en

i chi of oeeaREntir g deBianapteaterh And Indiies S SaReRaatedl WP lPRul o 1
can hs camgatiatof metxiaglr@car@ indregsddigenitanseisatioyensitivity. mOndaswm klhthexal yl
chlorldel di chl or opet han n_the ce of actalytlc anount of

i ot hy! PR P8l EooRn et ha SRR ABEPErrsS™ 10 et hode. Tor
deprotection of an acid group depend on the protecting group. For exanples
of prote on/ rotection nmethodol ogy .se ot ect ro 0

oynt hes: Hencay T8 BHas i APTan s R hapaples Msaliterbs BSbdie T AP, )1
depr ot ectyf ﬂibs@@hdbés %&awﬁymsmue@mr b@shﬁl EBD h:ate"g‘énés include hgpmz&itwe

dl hi et h t f -
hr el o ReRua BhlE Bitotdsis Seiglattiesi elrdet, e SRR aals et BPRualBRin’ 1 o) o

(10 equi Wéc@d&@)mtﬂﬂﬂ@ﬂ the aémb’ommtcaﬁmmaeﬂitwmyngﬁwme draitel reyprsleytsi s of
t he i nternediate trlfluoroac tic necessarg@AIternatlve

it hodor SE5S SHMUIEIPR(EH I BRaIe dRHaI S EROETY BTG SoIaTRL B0, 1 nt ny TV

Wi t h hydhigine theagicthtéd paih Cdib s Ridhsnafort28ssoerd witpietertaurse and sd
. hours. For th@ avoi dance of doubt, Prot as tort-butyl is given by way

exanpl e d%@t¢ ehsmale sexbdisPEieR |imited to tert- butyl . The process

accopgling to Scheme 1 forns a further aspect of the invention.

| nt ermedi at es of general fornula |V are povel. Therefore a corcti E to a
Gherdmoite o/

further &Ypesstive semal.q%ﬂmsemeﬁ ioRieaRt iba womsshas nororl A number

of conpoyadsal Qifndf RIS 8r IeIN ﬁxﬁaﬁﬁ@ughtg Br tda@as@éé fﬁ@@pEB?- F4RAmbh @ided
W)9113054) . her conpounds of fornula Il can reRared i n analogous

f ashi on. bydovcinsirsierese dgvele due githerde matusal mawapaur»e yoigal mengpguse
hydr ogen ohResERSss thofillieifless, medications, fatigue, depression and anxiety.

30 .

B

Female sexual arousal disorder (FSAD) is characterised by inadequate genital response
fo sexual stimulation. The genitalia do not undergo the engorgement that characierises
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

35  oestrogen at menopause or after childbirth and during lactation, as well as by ilinesses,
with vascular components such as diabetes and atheroscierosis. Other causes result



centre at the carbon attached to R . Individual enantloglyeﬁterﬁmérlggog)bt ai ned
by a variety of nethods known to the skilled chem sts, such as froma

correspgftglbﬂtgwpgt ically pure internediate or via resol up&piigo2fopr7ef erred
met hod of resolution is via the (+) BSW\%seudoephadri ne salt (see WX113054,

Exanpl e 10 therein). 2 Septenber 2005 02/ 079143 PCT/ 1 B02100807 17
Al ternatively conmpounds of fornmula Ila, i.e. chiral conpounds of formula Il
where R frem taatrmentatithydigetics, ientitislanmiiiesc antidgprdsahris de.g. BSRid)er subst i t uent

on the C- 6@} Eey.njter%vgllég; ﬂ&flned for R in the first aspect),- may be

pr epar ed B yrme r ydrogenati on of conpounds of formula XI, X, or
XIl'l according to reaction schene | a. 5 Prot Prot (X111) OH OH OH Prot CH

Typi cal t ' la X,
X or x Epid BAR ARl o\aB3reRR Rl N BN A9 °t her cof |
with &s urdsalnhg frasypanetmiion ayd mey deataused bntmedigstionsndiich edderca tubdicatjalr, ogen

Chiral 11 oS PR Raror BEREK Ritarfi@intibie: GREAH S BB oy ©

sui tabl e p:roalamstl on et aI (for exanpl e rhodi um ruthenium iridium

pal adiunm). Preferred catal ysts are: 15

[(R-(+)-2,2"-bis(di phenyl phosphino)-1, 1" - bi napht hyl chl or o( par a-cynene) ]
r ut heni u rrT ndprevaldecd Jf FER ir difficaltio da@e bdﬁﬁus@tﬁﬁ%%kcovers several types of

b ot S erdpiet 3ome o SRR Yo AR antiBeduce tho interest i ooty

01/ 94359) FSDis relatlvely recent. Many women's sexual problems are associated either directly

] ooct It METPTERGSIN RByoRor I 8v fréreed SR AR oRRARR S, . To07
119, 620K p@aaaa.onz Sept enber 2005 WO 02/ 079143 PCT/ | BO2/ 00807 18

[ bi s-((2S,5S)-2,5-di net hyl -1-phenyl phosphol ano) (1, 5-cycl ooct adi ene) ]
rhodi um (1) tetraf | uor obor at e (Tetrahedron: Asymm, 1991, 2, 569-92); and

L( R) ‘55? G?eﬁmFWswmwe;érﬂ gulntypespiha‘fs@thﬁge;ym:bdtﬂns phtepagdt? phbseni um
is ri or oacet at e referred reacti ndi t i
conpri se %H ?ﬁ?’ﬂ’é’ Wsspégegwrcg g’?é- s?%'ﬁ%f}glﬁéhe@% u”?'gg'@fif é%%i’r ature
bet ween Oio@nsbslﬂmciﬁampoaebwmbbﬁzcﬁo?rt eiddionsDip isBued. eTreatnadlof E8Dss dar fe
r ot n 10 15 In la, ..
Pormul a (SeAra SoVRE Bmpls FLFRLR proteSiencd Rde Sra B liRlRS: s chene 1
]9 for lms amftéﬁti@hﬁfn @f&hschedléallpkmcllar:‘jlvﬂetnalnmen&btmmmms@m rmogmounds of f
. I t
neadet ot e oA T o8 BeB BRI AbEGahigr R MRl o BARBESA of" ©
for mul adl ¢drﬁpone_neof vaeamagmde dsaéﬂéihﬁicm(bg FBI::\D) ohetributiig 18 thé eba}agsfemmayl bev
repared according.to Jeacti C [ st mul a
gndgr go t¥fxud E?P? "étacfrf%?‘la(/ﬁ %]Wrgﬁ?%&ﬂr?% l'cgnF%J {og:.g'nr%t[r%él g foé ' suitable
cat al yst piypiriesndiug theddpy includes oestrogen administration (topicatly or as hormone

replacement therapy), androgens or mood-altering drugs such as buspirone or

25 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, énd

30 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 fo be very
effective in treating FSD.

35



pal | adi um and excess base such as triethylam ne or 4-neiBy@RiRPSdge to

gi ve 20 conpounds of formula VI. Typical reaction conditions conprise
1.0-1.5 WQROAI&hts of the aryl halide, 3 equival ents ofPGFABEV0GIT )
equi val ents of pal |l adium catal yst (prefgrably palladium(l1) acetate), 0.2
equi val ents of phosphine |igand (preferably tri-o- tonIphosphine) I n

Compounda o7 Crap et o) Saficilliad@l P ShaRy Yt BEFARRGh FePhyab aSrodiion |

gi ve 25 cdeinssiitmald Sémahﬁmlsaﬂmtaord"éyﬂ?W) dsg/bmmgéaaetsmiemtmmcurr@nts

t a
comnr! o° ke Biefh o¥id henBBINL AR 200k niPhigRRle ot o
and 25C. @bﬁmt@n'zsmmlllﬂglremnyé ofsexuial exciiernent: ~Tt@\dn§lﬁrbunb¢ niysfi cagperragrked Y
NH2 %I I |a‘%trél, &rﬂgédey%jng Qg@wnds of fornmula VI may be prepared according ‘

to reaction sc ng conpounds of formula VII with
di et hyl cyanonet hyl phosphonat e. Typical reaction conditions -conprise

021 079143 PP gBTE080 nerge BL 8 phgestioh by e el RrbpUPPREROR Bl U
chl ori de/ éxpaingtenlaad eweliing otiihe extdrhabgeddlid. nTtee distuitcabé eaasdsvearkeat room
t enper at Otflgtrés Ogrgg&iﬁgipg Halh(#lﬁgg‘rret hane, tetrahydrofuran or diethyl

et her) f ound of formula VII. 5 Schene 3 Y-CHO
NC- CHR- P(O) (Et O 2 Y-\ RCN Alternatlvely corrpWids of formula Illa may be

pr epar ed d| 0 Sche 0 Sche ic acid

v me, PR s Binhebrotalil Seriat Sibomfar Fertng prompetna PR EORRESA) oo
CO., H LI AHR%) wnmeﬁiHa nﬁh&amawdzmutﬂ bdnﬁ:bmn@hh@irso:@emmn@s dedprdseionyl a (111
(Vv), (V) and E are el her, avai l able from comercial sources; knowsin
the pri orcaé‘?'f’v S(?Pia diseiesy '@B%t?%é‘"fjrl@r‘?rfj nds known in the prior art. by

usi ng nethods known in the prior art or by using nethods described herein

(see, .15 | es and Pre Secti o ove, reactions
tna. Afic oA SABScbeRGRa FSAR predgol st siomemerdisweliio, Hek obr ocedi ng
mﬁt hods dulsricationN and ieR af pleARPEBIBgenits) slrelﬂgﬂﬁﬂi ST r@rsdécb lo@ﬁsé@}fﬁl@ﬁd:és ¢ins hf or
their nce or pre tion as we oce Qlatin t e
desired d; %%feﬁ'ﬂc%ﬁpﬁ’ﬁ%‘? SRIP1 DA GHHNG E‘t‘i‘rﬁg‘g'ée §R‘;’lj F’&‘iﬁ!‘ ity/dn aFueving ary

referenceoryasrhi terature precedents and

20 It has recently been hypothesised that there is a vascular basis for at least a proportion
of patients with symptoms of FSAD (Goldstein ef al., Int. J. Impot. Res., 10, $84-
S$90,1998) with animal data supporting this view (Park et al., Int. J. impot. Res., 9, 27-37,
1987).

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

30 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 leading to vaginal,
clitoral and labial engorgement. This wilt result in increased vaginal lubrication vig

35  plasma transudation, increased vaginal compliance and increased genital sensitivity.




the Exanpl es and Preparations hereinbel ow. A pharnaceuts eahlehbafs@p abl e
salt of a conpound of the fornula (I) may be readily prepared by m xing

t oget he{vos‘pzlm%f'_‘?ns of a compound of the forrmula (I) and f)?ﬁlﬂ‘i/‘%b&rﬂ?d 25 acid
or base, as appropriate. The salt may g?{/eci pitate fromsolution and be
collected by filtration or may be recbVered by evaporation of the solvent.
2 Septenber 2005 WO 02/079143 PCTOB02/ 00807 20 The conpounds of the

i nvent i onHéneer thecahpolipdg oBhednyention plogide4neatisito resibren gl peleoiaie, [then no}

car bonyl) \V = 4- met hoxybut anoi ¢ acid (Exanple 22)] may be
conbi ned '\?@@hp%%gé‘odrr&ﬁgaﬁpt%er active ingredients selected 5 fromthe
list: 1) One or nore naturally occurring or synthetic prostagl andi ns or

ot B3 BR85! 08baR e RUrRaAE ik g omPoUns

di hydisopr iostna peptitien(VIP), arprogivagguraisansnitter capdidstesriothe enntrot efitheynt het i ¢

q oy . . . ! . ool o
Those desilis i pieh BRBee Menpoa I EatinPh d6iiel HEEE Row PG, 0,
2000 al | otherepoopesplidesaneadagraded ofatahalised by RERECRER4,11PGhys, NBEBL, PGFL a,
19- hydr oxy, . .19~ - Bﬂ?, - 2

19- hgdi giﬁ"ﬁ@ﬁ }”"é‘?%%‘i‘%%ﬁ%%‘b@%{‘ Olféra\gr%éﬁ%m néﬁe‘%i%ﬁ(%%@@?‘eﬁ ?@ﬁ%ﬁﬂ ham ne,

di nopr ost amesal.l This will leat! to gdresmesttol RS0 sueh as throudh enfignced geniel bibbdpr ost

and i syl at e - OF - r Q) . i npounds
al so%om%o“g%ndahq@cggfl gﬁ%‘cee'ﬁaﬁesrﬁ%'}t' @gr%ggg %‘&g E%ﬁggte%f“éc é@g&@ §E N%’gl e
conpoundsEE G4. 24 ¢1 bainarice paivic hanre-stimuiaied antt ¥ikingiiced incrases inblaginebarss as

cribed_in_ P | i j 7 bl ne t he
cl osur JLOgP %%afgqﬁv tj'i%g{jﬁﬁré’ ﬁ\éﬁ)&%géa- %d?@ﬁ@r% %(F:‘ ﬁg%‘gée\éﬂsg%@ iebl\ée"fngleg(;%?e&o rat ed
er ei n byretazhttonsnrd tsoluiekl vagihasall. sel ective a, - adrenoceptor or -
a2- adrenoceptor bl ockers and non-sel ective adrenoceptor bl ockers, suitable

a, - adrenocept or bl ockers include: phentol am ne, phentol am ne nesyl ate,
t r az ogpneThusl the pasent inverdiondsiadyantadacup iadiitl helpsoprevide s meangifapigstaringlae,

Rocor dat | PaapLsye! ARARH Thens Rk REABYHOSRE Jul BRUT0ORuERT (To00RE, |

t er azosi neliterbleameidaiibl erydrgeragmuts iTinjs Wil résutidh wcrdssed kagmal lubricatien via, 037, 346

[ 14th March 2000] di benarnin tol. L ri in_and.di benank.ne;

a- adr ener §R¥M3 g@hﬁdﬁggm&{gc“&ggﬁ }’%dé'gﬁ i%P\ ns: taéﬁ?i&%ﬁ?ef&é,j%u&s ,Qg'}??tg}fg, 894;

3, 511, 836Hexke3 itz [1105ent InveRfion plgvides FATieBEGD rEstdbas ob pbientaféGRe Bbithal

3,38]6? 009; 30 4,252.721 and 2,599, 000 each of which is incorporated herein
by red%r et A9USAhIRSBRBR%pt or bl ockers include: doni dine, papaveri ne,
papaverine hydrochloride, optionally in the presence of a cariotonic agent

h ' i ne. ' i tabl
T T 2 S T
di or trias@emaiure ajaeslation ¢PEHrinorguEstnicaimability tor achieve erdasg) gid/desirg
bR A By R BB el RGBS B 515
PCT/ |02/ 00807 21 tetranitrate, erythrityl tetranitrate, sodium
N gt L e R U
N- hydr oXyand prophgadiiciteat@gsd. nitrate, |insidom ne, |insidom ne
chl orohydrate, (SIN-1) S-nitroso - N-cysteine, diazeniumb5 diol ates,

(NONCates), 1,5-pentanedinitrate, . L-arginene, ginseng, zizphi fructus,

ol si doni MRe cdrfpoundd 4T thelinténtin fidegbpiietion i thefolt@ing Ub\peBulSEHR ¢S
NM -678-11 . ) .
30 patients with FSD: the young, ihe elderly, pre-menopausal, peri-menopausal, post-

menopausal women with or without hormone replacement therapy.

The compounds of the invention find application in patients with FSD arising from:-
i) Vasculogenic etiologies eg cardiovascular or athéroscierotic diseases,
35 hypercholesterolemia, cigarette smoking, diabetes, hypertension, radiation and
perineal trauma, traumatic injury to the iliohypogastric pudendal vacular system.



and NM -937 as described in published PCT appl i cation Vp gg‘%ﬁ’%ﬁo‘ﬁ] One or-
t

nor e _pot assi um channel openers or nodul ators. Suitabl e potassium annel
openers/‘i@gﬂ@i@rs for use herein include nicorandil, creppkadivise7 10

| evcromekalim lemakalim pinacidil, cliazoxide, m noxi di |, charybdot oxi n,
gl yburide, 4-am ni pyridine, BaCl2. 5) e or nore dopam nergi ¢ agents,
preferably aponorphine or a selective D2, D3 or D2/ D3agoni st such as,

pr ani pexoi/)e anblepeagieniceiiplogies syrhpasainacopdinjgieser sjseaseneidBesenyas ci ai med
i n WO 0040226) ﬁ%u@s @ﬁlﬂudﬁ#ﬁnuﬂﬁ%@l&@&l@rd@%@é ParigHédritdh e vasodi | at or

agents for use ereln I nclud Ine, pinacidil, cyclandel ate,

i soxsuprine, chesbuyasewariassidents) @e”Rﬁ@l’a{ denroprihies; Gpumaer radical pallise. 7) one

or nore thronbgy I?QIAZ agoni sts. 8) One or nore CNS active agents. 20 9)
One or nore ergo | kol oi ds. Suitable ergot al kal oi ds are described in US
pat ents 6iiip37, Bloenpraligadoasine Biiplegiasrstish 28 dgsfynetianfitigle acet er gami ne,

brazer gol i ne, 55 AIHiiRarHGARBALRL) BPcyAGRAPASE id Greridh G or

ergonovi ne mal € otam'mme tartrafe, etisulergine, lergotrile,

| ysergi de, nes thepagicrass, srrgisabeimedical Cﬁ%ﬁf%tﬂ?@oﬁﬁ‘ﬂfpﬁ@n deﬂlwcgom*gfhe
ergolide, pro nor e

(F:)orrgounds V\Ei cﬁfr%éﬁgg‘?ve s?%@ré%%%&ﬁyp%@{oﬁgtlg%?\? ?'gt(ﬁ%%g I a‘%partl cul ar

~atrial nat ur et preniatgtecva(ian fallufen dyperandvpolilyraidisiir et i ¢ peptide), B type

and &ot YPfgynat %ﬁéﬂn%e&@%{u&&gleﬂﬁ& ﬁ&gé@%‘sgbﬁ beeSSivdEdthp@bive BdeRRP! | dase.

-11) nDre an |o ensi n-converting enzyne such
enapri I anuxiety disorded, woﬁmajahdnmeasbrd’ﬁgwa|.rermimélraﬂdrrglaéﬂliqlne and

neut ral 30 e“%%ﬁ%ftsoesuc 8 %Fv %glf,?ug%ﬂé}tdéfjgfd 8){&%)10@?1‘3! St B, SRl ot e

receptor antag of nore substrates fo
NO- synt hase, spbtbias rehgmugumimhkon ol 4 fra@matio pastexpedaicesum channel bl ockers

i bi tor© o BRERTASRY e bicho f?%‘gsﬁgﬁQ'f@‘f?f“%‘??"?‘f"tn%%d%%%%“"" e

02/ 07%143 PCTI tBR2AKROGEIDIRS (Sﬂiuslaaad otherentidepresisest thersipidsdivisytlisg aadent s

such as statin f es.

o or mor e antiA 1RuediosE i Perorn, bifpids) BufnROtG A, bt

war farin, hir oc notregdeptivegyill tHerambl n i nhibitors, heparl n, thronbopl astin
~activating factor 5 inhibitors. 18) One or nore insulin sensiti si ng agents

such as rezulin and hypogl ycaem c agents such as glipizide. 19) L-DOPA or
car bi dopaPafZél')ts @itk mild toooeierate MEER kbduild benefit froen iredtitient with asooipousd of

agontd 2 inanlieh ot B ine PG sEh T MEB nst ABR oo SRSl Pogan o
?ggg; z; ;sf ggﬁét@etmm&tugggﬁﬂhairﬁagespmﬂer raje of patmbisywithrainid,i rhederatetdnidol one or

phenyl - 5- fqlv (%%Wg%arﬁat?rvmﬁmgw “[% %E;P]ESénlgbltPr Ml%tnf'% R reoar?apht hal en
e-2-ol asslephMEDWi beitemid nasTiepthabian sdlletidn tﬁeeamdjutghldamasmlmfoundof
whi ch |sd ai |l ed V\096 1 or nore nodul ators of
cannabi noid 'fee'koé’ a(glogUrogo 5§ g%%?(ﬁ%r% %NPY (neur opepti de )
i nhi st or, nore particul arI y NPYl or NPY5 inhibitor, preferably NPYl
i nhi bi tor referably. sai.d NPY i or.s PY PY Y5)
vt ng. anThbBeMBRcises B EvoTim e <PhliciBaat R3PS "ﬂB&?NP bt dom  an
assay for patibﬁﬂi Wity MED: b@édgﬂhicbemdﬁcﬂnblsgﬁr sagogetc,ianteriogenic, drug-induced
sexual dysfunction (lactogenic) and sexual dysfunction related o cavernosal factors,

particularly venogenic causes. These patient groups are described in more detail in _

30  Clinical Andrology vol 23.n0.4, p773-782, and chapter 3 of the book by I. Eardley and K.
Sethia "Erectile Dysfunction - Current Investigation and Management, published by
Mosby-Wolfe.

_ Compounds of the invention may be prepared in known manner in a variety of ways. In the
35 following reaction schemes and hereafter, unless otherwise stated, R, n,Xand Y are as
defined in the first aspect. These processes form further aspects of the invention.




WO- A-98/ 52890 (see page 96, lines 2 to 28). 25) One or mgtéa{bey% ctive
intestinal protein (VIP), VIP mnetic, VIP anal ogue, nore particularly
medi at edy@Yp@e0r nore of the VIP receptor subtypes VPREEsvPAes®f PACAP
(pituitory adenyl ate cyclase activati n%g peptide), one or nore of a VIP
receptor agonist or a VIP anal ogue (eg!®Ro-125-1553) or a VIP fragnent, one
or nore of a a-adrenoceptor antagonist with VIP conbination (eg |Invicorp,
Aviptadil). 26) One or nore of a nelanocortin receptor agonl st or nodul at or

clai a1 0togs o FROGRE oty shsBa g8 S deranioan Gpstop My A"

WO- 000583811V #0 BilisbASathesaedRdal Idiriiae e A9iHEd 368, 21} efpe..dVanivbe of a
ser ot oni MLggEPt or agoni st, antagoni st or nodulator, nore particularly
agoni st s, &t agoni sts or modul ators for SHT1A (i ncl udi ng VM. 670), SHT2A,
5HT2CB 5HT3 and/ or 5HT6 receptors, including those described in WO 35

e e e M R i T

dehydr o- amiteasPrt e suitdblssproetirigogreuppwiih aataamed bbioemata A & gy@t hetic

oestrvol camipouPBE oPlonBldv Saifhy By HebliRCuer Gd Pt h ERSstPH SE7%5) e

or  nor e cfonditionsl for sheacidbniincrspig step doﬁrEpriserr@abtuﬂ@alwmrnelll (dntzsaimrne saityl/ or

h b G\N 3206 31
o0 U g e B R S e B oS B BT
recept or amobplgniin atsuitatile bd%m@émmarlﬁﬁ@éﬂr&eéachdh ARAHIDAS 46MBrisd 0 33) One

f j.0] t d | at
B ot s Tpafhellicks SFaRuRL o orile s Bl S e isapdts of-Thaut at or
for oxyt aﬁmaﬂwy@aﬁmmspjim-emﬂﬁaﬁmudemy@?@m&idﬁ (WSCIIP6E NYNE- oxyt oci n

i st 35 bi t | ‘|
SRR, HicvButibaginade (DSt AT areduivent, Vg RS 2SRRI AR o1 t o
andf nﬁs'[) I(bllcm*lé)lbahinyetmldﬁ’ﬁ&bcso pyﬁd’HdDGtﬂl‘?AP) (5681t m?écﬁmmérn@r Nvma&y!dnbmh?ﬁid ors

n
oo - ol o efivemisede 3% e ey it S GEnaBRE o ihleerEoPaBe B s ent

| nvent | Obdniédrtdim @dehAuidA2Rke it 161dliyd,m di n- 7 ones di scl osed in
EP- A-0463756; the pyrazolo [4,3-d]pyrimidin-/-ones disclosed in -

EP- A- 0526004; the pyrazolo [4, 3 d] pyri mdin- 7-ones disclosed in published
l nt er nat impdkr Eﬂlwérlﬂﬁﬂfér%trb&ﬁgm%{tﬂﬁéQﬁmgﬁé'@reab R{1-$. ﬁdtﬁ\?é?érﬂs)

3,4-d]pyrimd 4-ones di scl ose ished Tnternational paten

appl PRat ia8d Wrcaehanyidiioridazale (hﬂfﬁwmvalﬁnm) mgl!l@bbcﬁlob@éb(siuﬁh aam i's hed 25
internati { |

[ 3, 2-d] pﬁﬁyg ftﬁ&%ﬂ oﬁggﬁgglgéét%tgc% r\ggggéé)ﬁgg‘%ﬁ %Wée‘d ﬁ]]tcg?lrl] %rl |tg nazgl-I '"35’? l(E,nt
appl i cat ipWhigD c3a¢ @pEBganic basesuech msdretbyleming erchivigs base isupesericet a

L 5o py By REn BB 0B LR BRI, P onal pat e

lication WD 98/ 49166; the pyrazolo [4,3-d]pyrimdin-7-ones disclosed in
publ Lshec rnational patent application WO 99/54333; the pyrazolo [4,3-
d] pyr 2§ dh@ %Pes di scl osed in EP-A-0995751; the pyrazolo

[ 4, 3-d] pyrimdin-7
appl i cation WO 00/
EP- A- 0995750; ) t he

di scl osed in published iftg

the pyxawghn [4, 3-d] pyTi
pds  di-sel-esed=+n pybl i shed

Tqt i onal pat ent
4-ones disclosed in

appl i catign eOdonpounds  prot””
d i o o
) | ' )
Rr1
Deprotect i
T i "
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35 disclosed. in published international application 28951 t he
10712

f

-

conpounds di scl osed in published international appli catl on V\D 93 4. The
2 Sept egane2e€Q WO 02/ 079143 PCT/ 1802/ 00807 - 24 pyr azol BCT/IB02/00807

[4,3-d] pyrimdin-7-ones disclosed in pyblished international application
WO 01/27112; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published

i nternational application WO 01/27113; the cpﬁrﬁrfpoun s, dj scl,o&gd Jn. Elg A-
1092718 aMtsmaiivelydivg aaidiamiae sevpling siemmepbg Perigamed viadng geidiclonde in s o

PDES i nhi Q Bé@é.ﬂnthe az»faramdaia maydeude:
5-[ 2- et hc#? %%z?%gﬁ e&é&l&%ﬁ%&ﬁggﬁﬁl uﬁ%ﬁ?ﬁ et hy ?-333?-

propyl - | l@olateﬁ@d ﬁ@%—b%ﬁlﬁ@ﬂeé [ SHL Brefer P‘Pri"?ﬁqﬁ'o'?pﬁﬂ%ﬂ?'!ﬁ q?Qﬂ’éWf!f'F"‘er?Ct'ﬁgso

H‘ g;"? a?g I o% 2[; é%gfoﬁd? [5] ﬂl(h-\fi ?LilivéT@ﬁtg')V it (O 8% Qaid- PioORE leglivalents),

et hOXﬁphénﬁfW‘Y@fDinpr@GrNrm]eml ot aipline ik 49iesuivaleats)dp dihiramptisne at room

o>- (2- et hqx ompounds of formula il can be converted to the acid chloride
nor phol i noa g‘i"’?/ rSﬁ%rnzﬂ[')mu{S 2 'ﬂ(}? -N-pro dro- 7H pyrazol o[ 4, 3-

d] pyri mi di rsdﬂby)neaméwg@oxalvM)m dyhgmyeﬂ@ﬂ?sl %?%ﬁﬂ%u%@rcaﬁﬁ ic1.-
| sul ph I | -2, 6-di hydro- 7H
)y azol o[y PR %“o”éefl’fégé%%g‘?%ie%@m@y R
3-ethyl -5-[5-(4- ethylplpera2|n 15

1-ylsul p YRV - ) net hyl - 26-
ai Yy ab 0! s OF HEpRRGAGTKS ARG i o e g i Bue. et

(+)-3-et twdanﬁle{s&f protection/deptotection methodology see “Protective groups in Organic
(4-ethylp razi 2- met hoxy- 1(R) - met hyl et hoxy) pyri di
1] -2- rretﬁ’(ﬁﬁ" %% thy ‘?’E‘QQE@%’%ZO %[4 3-d] pyri mdin-7-one, also known
3-ethyl -5- {5-[4-ethyl pi perazi n 1-yl sul phonyl ]1-2-([(1

D 3 o e ko Whef Pl s S4B, efrotédlion condiions comerise reacting IV with

W099/1543381ju0r0acet|c ac:dldzchloromethane (1:1-2.5 by volume), at room temperature for 2-18

215 et MR chR AP REAFEFpt 2R Y Ripe et eblafonC VL

known as equivalents). When XorY contains a hydroxy group, base hydrolysis of the intermediate

" o pyr i ttoackyE ek el B Akeccaft ATEIRRIRY Boliobioty Bol ORI 501 15

25 Exanplwheh) Prot is terf-butyl compnses treatlng lV with hydrochlonc acid in dichloromethane at

5-[2- |so But - 5- e Qﬂ%ﬁﬂs k)

et hyI 05, (f W&?%ﬁgﬁ(tgerl F?‘Z‘?Qé‘q’%’ﬁhﬁ%gr 0- pyF?é{zé%eFfAfwaS} yr| R%"dl n-7-
one ( seenARfGkADPELSNd Emmmmdaﬁl)tp belipitegtit éoribdyl 4- et hyl pi perazin-1- -

yl sul phonyl) pyri di n-3-yl ] - 3-et hyl - 2- phenyl - 2, 6- di hydr o- 7H pyr azol o[ 4, 3-

d] pyri mdin-7-one (see WO 01/ 27113, Exanple 66) 5- (5- Acetyl - 2- propoxy-3 30
pyri di nylyhedpreténsl acofding woPehmmyd 1 &ramaiumalya?pezt@“ﬂemwnbom-l- pyrazol o[ 4, 3
- d]pyrimdin-7-one (see WO 01127112, Exanple 124); 5-(5-Acetyl-2-but ox@gn3-,
pyridi nyl)-3-ethyl -2-(1-ethyl -3- azetldl nyl ) -2, 6-di hydro- 7H pyrazol o[ 4,
yri mggi n-inférrasdiatesad gétealiamubAY dfzmnpéieTﬂaﬂfqre according to a further aspect,
(6R 12aR) 2a- hexahydr.o

>-met hyl tbeE’%’eﬁf%Prﬁyi%‘Sﬁé‘ﬁ@ﬁ%'ﬂgr?ffﬂwa&’. no[2',1':6,1 ] pyrido[3,4-b]i

ndol e-1,4 35 dione (1C351), i.e. the conpound of exanpl es 78 and 95 of

publ i shed tional | ca n W951 t npound of
exanpl es "i””'?h %a %g Iﬂfﬁmﬂ'o ig%%??%%% 4%@ 'gé) 7 and 8;
2- [ 2- et hoyp 1859 tbﬂierpoﬁ@baﬂdmeﬂfoyhmauwnmmmppquhaaynial]agaus@sh:ph 7-
propyl 3Him dazo[5 -f][1,2,4]triazi n-4-one (vardenafl ) al so known as

1-[[ 393, 4-

di hydr o- ﬁjéfﬁ?&)ﬂds%f@éﬁerét wmmd li ariddf 2eePs R‘ {9 nathytirdgen| poskeys h-chiiral
ethoxyphenyl

sul phon per.az the ¢ n exanpl es
20, Fhieeebol afaet it PHREkAL i Bmely ey SRR D 8 SYAIEY® and
the comlﬂﬁ@{ &ds mtwpdoehé $kiléd thé]his&hgﬁbh a8 fromed cmrreﬁpoaﬂipblopﬂd:albrpure
W93107124 (EI SAI); F?nﬁ% % 3 and, 14 fromRotell a Med.
Chem , zoo@rmggate rmreso ulio eferred method of resolution’is via the (+)- _
35 pseudoephadrine salt (see WO9113054, Example 10 therein).




10 Still other suitable PDE5 inhibitors
i ncl ude: 4- br ono-5- (pyri dyl net hyl am no) - 6-[ 3- 2 September 2005
(4-chl or %g%n I % propoxy] - 3(2H) pyri dazi none; 1-[4-[ (1, 3-hepradosms?! - 5-
yl met thV) % - 6- chl or o- 2- qui nozol i 3)9 ] - 4- pi peri di ne-carboxylic acid,
monosodi um salt; (+)-cis-5,6a,7,9,9, 9a'hexahydro-2-[4-(trifluoronethyl)-
phenyl met hyl - 5- net hyl -cycl opent -4, 5] i m dazo[ 2, 1- b] pur.i n- one-.
f ur azl ociAtlermativéipcompedhdset jornGilantia, Hyet C‘IBE@&PB’PBQE"VJ,SS?“@‘?’QH‘%EWhem R'is
oct ahydr ocycl o i ' F salkyt group defined
< acetyl iR Rlodn 2 Ha s B bRt Dyt g
1- ( 2- chl dooiRbin2he firsRagnechyinaybie pregret by asymmetic hydiioshgtion ¢t ompounds
pyri dyl methyl am o), 6- - r )-3- (2H) pyridazi none; 1I-
met hyl -5 I )@I' %(Hb%rg)ép%%m%]aﬁ%r}gg%%%gﬁgﬁ%ﬁfqéyn propyl - 1, 6-di hydro- 7H
20 pysazol o(4, 3-d) pyrim di n-7-one;
1-14-1(1,3; benz,lodi oxol - 5-yl net hyl ) ar ni no] - 6- chl or o- 2-
gui nazol i%?ﬁp-&-ﬁpe i peri di necarboxylic acid, nonosodium salt; Pharmaprojects
No. 4516 (G axoQ\é e); Pharmaprojects No. 5051 (Bayer); Pharmaprojects
No. 5064 (Kyowa Ha ge WO 96/ 26940); Pharmaprojects No. 5069 (Schering
Pl ough); GF-19696¢ ( Wel | cone); E-8010 and E-4010 25 (Eisai);
Bay- 38- 3045_&°38-92 BayeP} and Sch-51866. For treating FSD, the
conmpounds of thg inventigp [partivularly (2S)-2-{(21-({[3-(4-

car bonyl )tycl opent yl ] net hyl } - 4- met hoxybut anoi c

chl or ophenyl ) pr opyl ] am ndj

acid (Exanple 22)] may preferably be c ined with e or fmhre active

i DE5 i nhi bi_ore pref erably
2- et hoxy- 5- (4- net Ryl - 1- =

redi ents sel ect 30 fromthe list: a)

pi per azi nyl sul phony¥) ptrenyl ] - 1- net hyl - 3- n- pr opiyllor/I? chi M ?/‘-rl azol o'[4,,
3- d] pyrimdin-7-ofte enafi 1), (6R 12aR)-2; 3,6, 7,2,
12a- hexahydr go2- net % (Zp4- net hyl enedi oxyphenyl ) @pyrazi né{2', 1':6,1

] pyri do[ 3pweD] i jione (1C 35 351); \

2-[ 2- et hoxy-5- (4t et hyl - er azi n-1-yl - 1- sul phonyl ) - phen)s'lz])- 5- et hyl - 7-
vardenafil); 5-[2-ethoxy-5-(4
7 26 '

2 Sept enber 2005 Wg.H2/ 079143 PCT/ 1 B02/ 0
et hyl pi per azi n- =yl sul phonyl ) pyri di n- |]-3-ethyl-2-[2-nmethoxyet hyl]-2,6-d
ihydro- 7H pyrazol pyrim di -one; and '
5-(5-acetyl - 2-but oxy- i di nyl )<3-ethyl -
et i di gotdi hydr o- 7H pyr azol o[ 4, 3-d] pyri m di n-7-one and

salts thereof; 5 b) an NPY Y1 inhibitor; c) a
dopam ne agoni stysuch as gponorphine or a selective D2, D3 or D2/ D3agoni st
such as, pram pexole and ropirinol; d) a nelanocortin receptor agonist or
nodul at or or nel anaggleytin enhancer, preferably nelanotan |1, PT-14,

PT-141; 10 e) an agoni st, antagoni st or nodul ator for 5HT2C, f) an estrogen
receptor nodul ator, estrogen agonists and/ or estrogen antagoni sts,
f er ablTypical ydrégsmeting condibons compirise dieating eerapouyXisaf femiia gbrkercitas

d t dehydr o- andr. - : ; d
aynt Rt ; dSEapisgaN o TraBANE RorF (e i S TherO ity AUMBI AFRGRANE 270 ©
oestri ol tydebganaton draiist unsler elgeated hydben praseuiierin gestitableslvest. Freferred
t ti . .th X d f I I A ;
BT Ty AR B et
car bonyl aopedinaedioyk bueibhy iranskianembiak fotexampte thegium, Jothepiumndume) | nay

preferably be conbined, wt ne_or nore active ingredients selected from
the |i st B/a:lﬁd? )P%EVﬁ‘flnFﬁa&? ARore preferably 5-[2-ethoxy-5- (4-nethyl - 1-

~ pi pengzi nyl s_uI[p#)qmyb)zibg(wﬂ)ﬂenyiphesfbi}ihe)s*r,m'-tpjnmih}llqmﬁoﬂi’ﬂfﬁtw&eiﬂﬁﬂ pyrazol of 4,
o dLpyri m i e ghe, (Rl LASTAbI ond obAHY, chod T

12, 12a- hexahy dFHeDURE
' [(S)-3,3‘,4,4',5,5'-hexamethyl(@,6’-diphenyl)-2,2'-

diylibis(diphenylphosphino)ruthenium bis(trifluoroacetate) (see WO 01/94350);
[(R)-(-)-4, 12-bis(diisopropyiphosphino)-{2.2]-paracyciophano-(1,5-

20 cyclooctadiene)] rhodium (1) tetrafiuoroborate (J. Am. Chem. Soc. 1997, 119,
6207-6208);




- 25 (3, 4-net hyl enedi oxyphenyl ) . 2 September 2005
-pyrazino[2',1':6, 1] pyrido[ 3, 4-b]indol e-1, 4-dione (1C 351);

2-[ 2-et hqxw(ﬁgﬁg et hyI pi perazin-1-yl - 1- sul phonyl ) - pheny lpl-ras®oys - 7-
propyl -3H-i m dazo[5,1-f][1, 2,4]triazi n1é one (vardenafi 1) ;

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

ethylplperazml IsuI hon yr|d|n3y| ]-3-ethyl-2 -CEZ met hoxyet hyl ] -2, 6-d
i hydro- 7H pyrBEd % hﬂ-&mewim;)hahaao)m .5-cyclooctadiene)] rhodlum )

5-(5-acetyl - tbﬁém}afoﬁaraﬁér oﬂhauéaraﬁ /%%/mhl) 01, 2, 6992 ;an

2-(1-ethyl -3-azetid razol o rlrﬁdln 7-one and
phar maceut i call{fy @ %‘BP@M%E“% ﬁé?lﬁlbﬂs(dlbhe@)ﬂph@phm){ mitfiepiutrobis c) a

dopam ne agoni(&iiubRiRERAREr389pMr phine) or a sel ective D2, D3 or
D2/ D3agon| st such as, pram pexole'and ropirinol; 35 d) a rrel anocortl n

recepfor RGeS reastionswnoiions comprise ahyliogen pressHemelp to 150gs

nmel anot a P, 04,0

PCT/ | 502;}8%%5”?%???6@” gnb]eiéé%%'?@g"&&ﬁ %g‘ﬁrﬁg‘?fﬁ%‘ﬂ%&\éﬁo C?(é? ; i‘“r"%’ﬁ?&"é“"ﬁo
Par t i cul aarkprgfice$ertr admetAmbhatetiom®l.f or treating FSD are
(2S)-2-{[I-({[3-(4- chl orophenyl)propyl]am no}

“car bonyl ) cycl opentyl ] net hyl } - 4- met hoxybut anoi ¢ acid 5 (Exanple 22) and one
or nore dotsthame gy adnpoirs of ébmuieKifiyionhd pefdrired starting material. :

5-[ 24t hoxy- 5- (4- et hyl - |

- pi perazi nyl sul phonyl ) phenyl ] -I - net hyl - 3- n- propyl -1 , 6-di hydro-
7H pyr az dine[ptocsd]af geherndita-fdmena furhiet depsat bf the iGGdtibaaR) - 2, 3, 6, 7,
12, 12a- hexahydro 2-met hyl - 6- (3, 4- net hyl enedi oxyphenyl) - :
pyr azi no[ 2 : 6, 1] pyrido[ 3, 4-b]indol e-1, 4-dione (I G 351); 10 -
2 [2-et hw&ﬂﬁﬁ(lélyebhtpbunm oeoanilad any v Imawaqﬂ@ Wéd“dmé%ﬂy by asymimBéty! - 7- pr op

- 3H | azo f triazin one (vardenafi
5 [2-eth gmge%ﬁt‘@c?f%ﬁﬁéﬁég|°HmP°9”(§.H°6W§éW‘;'59F??ft‘ r?%'éa‘}q XUi3- et hyl - 2-[ 2-me
t hoxyst hyl ]1-2, 6- di hydro 7H pyrazol of 4, 3 d] pyri m di n-7-one;
5-(5-acet -2-b ridinyl)-3-et 1-ethyl -3-azetidinyl)-2,6-dih
o 7oy ompuadt SRl 4 kokpRusds o M & o JCkbinaibe 1.

PT-141; Ip@@pa‘r@a(aé@wng taeearoﬁb@sbﬁ@ﬁsz Fﬁ'ét@ob@ﬂﬁoun@é‘oﬁﬂﬁﬁQQWnﬂﬁde #e

andr ostea_i) E ﬁ g_é%er one, testosterone, androstanedi one and a

ot et | ek he S Wil ot breseagr o & sulkaille FRRYSE sysmﬁ«@h%s

oestriol panaﬁm%mtéxeéss:bﬁatémg@ tri@H@BMER ordp S EsHO: '
Part | uIarﬁ?&%@tjred conbinations for treating Dare 28) 1 ({[3-(4

chl ofBph&A fPHRiRON- Depigsd Fﬁﬂ@@}/@?‘lﬂﬂ@ﬁﬁ)ﬂﬁ%ﬁ?ﬂ D140 g 9 anoi ¢
aci d (EWBI’laﬁiab 2RfuRaRNRI ofFREE, (BF bhNiPalbRE FPABdBN &ltagd Gotefdraly t he

|ist:

5-[ 2- et hBi’gﬁ%urf'ﬁ")rﬁqu@ﬁ?) P-3eqdvalonts of sursphisg/ioamedriaferablyidohy| - 3- n- propy! -

1, 6- di hy esigiph
(bR 12 a)lg o ﬂgh@ﬁé') nggl%a@aﬁ%??@tﬂg ﬁr’e [?M? (Bﬂ-’ffel(a‘ﬂ 2} &f‘é?&fnirﬁeh 38{95'% sheny

pyr azi no[coMpoungs Q%WFPHOYIC?rQI'Iﬂﬂ sr‘r@tﬂcéidltoz‘?ﬂéﬁ‘mh qr@Q@M‘Pn fo give ;

2°[ 22t hexyipSurich: cﬁrtf&&ﬁhulalnpcﬁ icBr Hydrdgehafioh W&Y 7- propy

I -3H 35 im da 5 1-f n??r [ ary n- g;f one (var déeansa [ éehreéﬁﬂ?(/h eﬁ? 2005

WO 02/ 07&aney pi uBnge@ggwneﬂ_ngnol at a pressure of 15 to 150 psig and 25 and 80°C.
Preferably in ethanol at 30psig and 25°C.

Scheme 2

acrylonitrile Y ' hydrogenation Y
Y—-Hal - I bk

N,

30 V) ) _ EY

' Alternatively compounds of formuia VI may be prepared according to reaction scheme 3
by reacting compounds of formula Vil with diethylcyanomethyl phosphonate. Typical
reaction conditions comprise reacting diethylcyanomethyl phosphonate with a suitable



5-[ 2- et hoxy- 5- (4- et hyl pi per azi n- 1-yl sul phonyl') pyri di n- 32 Beptegntrlr ghs 2- [ 2- ne
t hoxyet hyI] 2, 6- di hydro-7H pyrazol o[ 4, 3-d] pyri m di n-7-one;

5-(5-acgy, g,,*l{;toxySpyrldlnyl) 3-et hyl -2-(1-ethyl- Saﬁ. kg 2, 6-di hy
dro-7H pyra o[ 4, 3-d] pyri m di n-7-one;,,5 aponor phi ne; ano an 11; and
PT-141. 1f a conbination of active ageﬂ?s are adm ni stered, then they may
be adm nistered 10 sinultaneousl Y separately or sequenti aI I

conpounds base (ferexamplansqdin bsridse litinm shistide/Hunigs base apsodiym eﬁ@?ﬁﬁﬁ'} treer apy
wil | gengﬁieéd;eysaﬁenagmoe%ﬁfp@%w.@ xéﬁ-Pf |<‘M!6er'éﬂ§éHet @%’aﬁi’d‘iﬁﬁ{e %?SPU“ cal

exci pi ent [luent or carrier selec regard to the in rout e of
admi ni st rdteiﬂ’mheﬁlﬁﬂ f@%%@dﬂﬁ'oﬂﬂiﬁﬁ%@%q ‘éfafpmﬁﬂ%u\/ﬂlr ce. For exanple, the
conmpounds of the invention, can be admi nistered orally, buccally or
sublingually in the form of tabl ets, capsules (including soft gel

capsulfs) S¢ , elixirs, solutions or suspensions, which nmay contain
flavouring or colouring agents, 42 b di ate-, delayed-, nodified-,
sust ai ned-, dual -, ¢entatdl | ed oy Q,(d)wg—s-&t-i | e deli ¥y applications.
The conpounds of the invention may al so be adm nistered via fast

di spersing or fast dl&aol ving dosage forms. Mdified re| ease and pul satile
rel ease dosage forns &/ contain excipients such as 25Phose detail ed for
i mredi ate rel ease dosage forns toget her wi th additional excipients that act
as release rate nodifiers, these bei coated on and/or included in the
body of AHemativahcempesings ebfommyla | Y, o ropaen @FEOrdlgt tostcaemetd.
exclusively limted to, hydroxypropyl nethyl cellul ose, nethyl cellul ose,
di um car boxynet hyl cel | ul ose, ethyl cellulose, cellul ose acetate,

yetthy| Sgkemedde, Xant han gum Carbomer, ammoni o 30 net hacryl ate

copol yner, hydrogenat ed castornmaldm;caa«amﬂdnb&max paraffin wax, cellulose:
acet at e phthal at e, ah_y_dé,@(ypro o3 P BT RN "R | ul oge phtvha] ate, nethacrylic

aci d copol yner m xtures thereof. Mdified rel ease“af@,thul satile

rel ease dosage forms may contain one or a conbination of release rate
nodi fyi ng exci pi ent s(vilRel ease rate nodi fying excipients nmay be present
both within the dosage formi.e. within the matrix, and/or on 35 the dosage
form i.e. upon the surface or coating. 2 Septenber 2005 WO 02/079143
PCT/ r BO2/ 00807 29 Fast dispersing or dissolving dosage fornul ati ons
(FDDFs) may contain the fol lowing ingredi 34 aspartane, acesul fane
potassium citric é)c‘*le@H l'izﬁftﬁsc rrrel | ose socb%ﬂ"gme cros done, diascorbic
acid, ethyl acryl a §8§ a—a%—ﬁiﬂqydrmw met hyl

cel I ul ose, nmagnesi um st ear at e o, methyl methacryl afigy, mnt 5

fl avouring, polyethylene glycol, furred silica, silicon dioxide, sodium
starch glycolate, sodium stearyl fumarate, sorbitol, x¥®ltol. The terms
di spersin, i i nt

o Dt 5Ly PR i RS (YIS cho QupS e ERES 1 oSN
Wbst ancesowces; kobwibingha prigsartdirngerhs; mgpafeéérgm mmumla Knewn m’drpqmed and

re the I an be
br epar 8109 FRBS AR eloRe R O blorer B3y (rkARHoRd RS reRIEL

di r ects i nErartiples and Rezpacatiope Sectiors)may be for rrul at ed for parenteral,

mucosal , i-ntranuscul ar, intravenous, subcutaneous, ocul ar, int raocul ar or
transdernmal adm ni stration. Dependi ng upon the 15 need, the agent may be

admi ni st eAldf this aoch)mcmbna‘ arghthe.pddpareti@ s ofpbkel skartiyg watarlzls usesitinitheas from

acini i st BPERORG pERis g i Al AbPafias ece it 2Nt oo R o7

delivery th@&qjeeformamelonq:mpmeﬁmtaaweﬂ amprdceamreeﬁbmmlad'@mmldeﬁfed/mtiocﬁts

SRR s L By G PRS0 b B Y 1

the Examples and Preparations hereinbelow.

A pharmaceutically acceptable salt of a compound of the formula (1) may be readily
prepared by mixing fogether solutions of a compound of the formula (I} and the desired

25 acid or base, as appropriate. The salt may precipitate from solution and be collected by
filtration or may be recovered by evaporation of the solvent.



Non-viral delivery mechanisms include |ipid nediated tragspRaitephoos

| i posones, inmunoli posones, | i pof ectin, cationic facial anphiphiles (CFAs)
and comydaddons thereof.  The routes for such del i very peehesoese | ncl ude
but are not limted to nucosal, nasal oral, parenteral, gastrointestinal,

topical, or sublingual routes. 25 In a&gl tion or in the alternative the
conpositions (or conponent parts thereof) of the present invention may be
adm nistered by direct injection. In addition or in the alternative the

conposi t'?ﬂéc&aﬂbo&f&%@ﬁé‘hv&ﬁfoﬁ?&ﬁ&ﬂ&w 129) 24[ [pesent invention may be
adm ni stered topically (preferab nltalaéhpln addltlogn or in the

al ternati %OWBBM)PY@UH%ETO} P@'HQ"!(’WCIQB%M ﬁthy%ﬁ’r"(‘ REQULRIIOIC A { he

present '(E&% |é322)§§ié VIR QeHimEHET 65k obMoldiRhaF 4Re idlediflstseitear in the ‘

alternative the co Sitions (or conponent parts thereof) of the present

i nventd onfl’ﬁwh&ll%to be admi nistered by one or nore of: a nucosal route, for -

exanple, gp a E‘ﬁé r NG AYn fliy%%&ﬁﬁiﬂb ok Q%nthaf@bl%%taglénﬁfns@ edfbrd hapsgrabl e

sol ution ‘such y an oral "‘route a parenteral route where delivery
is by an inj ecﬁalﬁfée Pmsifﬁglegﬂlfﬁlf@hu%heff-‘@r*n@%ﬁ%@@POWSéUPB@Fé‘ﬂpm%fﬁ‘m hal mi ¢

(i ncluding int k3, Ea|1b 14'1 roprsts ftindin B¢l udi ng buccal
and subl i ngual F‘%\étﬁ{@mg}'f)nde% gi nal orf parenteral 2 Seé)t e%ber 2005 WO

02/ 079143 PCT/ RIOSGRIDBE0T:, guc%ﬁn%ln?mrﬁ!gsygmﬁmmﬁésﬁg—synfh? apestegleREins |
i ntraggscul ar, 4 Héxﬁ\{éﬁv%eréo?%m g"iﬁbse db&drhas iPicboossd2sainda el . and

epi dural) transderna Intraperit I ntracranial,

i nt r acer ebr oveb 0BV Sdbagsuedt ﬁﬂﬂéﬁbM@tﬂhaaOOUlaﬂtlH%@rﬁF?&‘I hereipthyJafesoncse, or
parenteral (e. r 0 i a t r dep
i nt ranuscul ar)EIG Ib@'& 6}AI@Q‘V\EE;B(S 1963& ép‘}é]ﬁ{’?mwp%?ﬁg%e |’é§a| ﬁ%%?fpog@f Hs -
of the inventi BGBgnw bﬁ:lrondh@hh,sngemmbxyFPGB@d?Gﬁmeanhoprosatromgthmm@f 1to
10 tinmes per day, sugch as_once o tw.ce RES da h e |level
and frequency %‘%OB@ g&é‘"}eﬁfa"%{ﬂ?r %9‘%(?%8?% ‘pBJF? thgél;n%%&bfe\ﬁeft/%rﬁpe ?and will
depend upon a y@pioettmepfaﬁrmttand?nmxw!aidl ng the activity of the 10 specific
conpound rrpl o] the netapolic stability and. |l ength ac t hat
conpound, )the é@@ OF RIS HiAdRTIeriG AP %gqrvgtcgglﬁouﬁ Seqiso EB‘B'E“ %%18 time of
admi ni strati Onadrreﬁbé‘ep%rs%\‘&[r@%;ﬁﬂfs SHoliBlotlsr] Saithife cofnPBuRkE/RF uby hekir he
parti cuI ar condition, and the individual under 0| ny ther&sya&?15 Hence, the

term "adni ni st sckde: theo-adreseigrereptachlogkarss as ?%P gd iy licatiRlc os al
route, for examhéds o8 RubNSRA ord PERYILAL 1985 Otﬁe'd:sfcfaéuﬂe%?kmdhq'éla@ﬁ @ an

i ngest abl e solutlon arenteral route ere delivery by an |njectable
f orm20such as, oc#adremgm]nda@ptcam arg intorgosted seraimby egfersacs and teluglgbcut aneous

route. ZOSchtalets n e alline
ceIuI ul ose, :Jac?%g Weé’ﬁcﬁ%&@&?fé’f %%'é‘irﬁﬁgﬁ?ﬁr@%%#%%rﬁ%%%ﬁ gg‘é%f@}ecal ICI um
phosphat e and %Mﬁbflﬁ)tomhrﬁkat@Sﬂmﬂ@asadll‘enaeeptet blockers jmokider plisniolamine,

otato or tapioca starch odi .um starc col |.at e || ose._sodi um
, gnd certain goﬁ'ﬁ)@’ﬂ?‘aﬁ"ﬁ Q?YZ%IG téﬁ?d’daP%rﬁ?ﬁung'Bn'“B?’ﬂH@w g‘ﬁgﬁ ’ar%ms"“gg'"'
pol yvi nyl pyr r ofésigragele Nyt n@ﬁuﬁd@m)tbxmldfarhm yohiRidie, rauwolfa

or oat i ﬁgyééékééldéﬁﬁﬁgéeémj%‘é AR nadcoihr Sl hdf A TsL Mieu )™ '

behenat e and t gb: B8, BRao8R! wl%quﬁahdi ﬁré‘z«_’%%l?t@%;}ﬂldﬁkér BlocRers sl 85 type may
al so be enpl oyed as fillers |hr512 atin capsules. Preferred eXC|p|ents in
rcl &}Q}

this regard i ne03aa4p dtdtodia wlbeaame GP'@%@'“%‘T‘N@@EQ&P shberagingo
mol ecul ar wei g&tadpéﬂe\@ﬁ NBRfs 8 H%Qéribed’fr?[lsa&g@%stl 145,80054,685 89410/ of
elixirs, the co

I nventi on e conbi ned vari ous
sweet eni ng or 35&1«@361 £ 915,808 %.337,¢); &997@%5@05&5’: 45@651353\/\53{331 009;

ethandl . propyreeTan Sg kbR Her o horfiratHetoR R R B
corrpotjg ds |O];1 : ﬁ ;gt\treeir:gumbﬂ Mﬁliefa;m:lrtﬂerdﬂmladm ﬁ?\erla?jlqtapaemraia{drgchldr@e,
Pt Tt hecal 1y, YRR Epe ppaeeb! £ bhRinic poBh JRB i wiRERel

3) One or more NO-donor (NO-agonist) compounds. Suitable NO-donor

compounds for use herein include organic nitrates, stich as mono- di or tri-
35 nitrates or organic nitrate esters including glyceryl brinitrate (also known as
nitroglycerin), isosorbide 5-mononitrate, isosorbide dinitrate, pentaerythritol

i



WO 0 2/ 0 79 143 PCT/1B02/00807 31 intraurethrally int rgs@g{eﬁme}ggw
intracranially, intramuscularly or subcutaneously, or they may be

adm ni st er ed by i nfusion techniques. In addition, they may be adm nistered
in theVPRATBF an i nplant. For such parenteral adnini stPFifIPWO?Wey are
best used in the form of a sterile aggeous solution which may contain

ot her substances, for exanple, enough 5 salts or glucose to nmake the

sol ution isot q%rgé%%%ﬁet a@aq%&kiﬁz rg@dt’ﬁ% (ngds};gu td be suitably

buffered (pref rom 3 afy. .The preparation
of suitable pa@reml@ﬂwdnﬂen’nmﬁ- mwtumﬂ!t@s@rrﬂﬁa@eWMImmmn@e|($NAEhd| ly

accompl i shed st SRAARERIR SFREBLLSAAERP! AUESHE! i, L0 1 hose

skilled in the ar nterat or mul’at i o‘rrm f or
i medi at e-, ddinsijeding, kmtﬁmlé%lmlo%hs’d@’t&:éam '1)cﬁéraltroso Mcxsdmmer,mllazedrunel ease

or pukoat | e SRlyke KONBel ol s SRR, . S PerBidRBHR out 65
to 70 kg. The m¢i$id¢mhj8plﬁes-(ﬂ94w hltl'0$3é@t§ﬁ Inyamlyteadﬂr@atlmscmmhrammﬂmelﬂos age

Level's Teau 1 eflaigli Sy RChoIIEaSaNCT allibR NGB0l Es 1 range,

such as children an or oral paren istration to
human patd)ent Qnetoren@raunotasawag@nrei/emer@rs eivgodulatopo UBuikble pdtdesiimmvent i on

| t ' I : I
O oSS MRS ik Rt i, ERffDa, (1 <1 ol e
conpdQnds of tidwsrdnmakafini emakealimapingcidif, cliazsixidat eénoxiiy eefrybdmoxagont ain from 5
to 1000 nm, Lbyﬁuﬁt?e iérﬁlnﬁgﬁlo{% %fadlctl ve conpound for admnistration

ngly or two ) “as ‘appropriate. The physician in any
gent wi 18) detQmrenirmeore iepamingadic agseigeprafaratily apdthoripbinensta slddtiedDe Dor 25

of "the. part 1 oo SADABRERHoH s rarnintROiL Skt (A0 i OB o
case. There c&NUIHB6E dar deimeddia WQdI0A0A26) | nst ances where hi gher or | ower
Tho 81 1 10a pee M EodBibraBh StualbN AU T c3ERR Soisrifr St "oart ai n

The d person W SO apprecia
condi tions (i riedludd rgogine mincel) pyMW@xsﬂpﬂdeechlanmmhéﬁ@natmy be

taken as a si n tﬁ%dﬁé&%ﬁ? tra%d&%‘u' red" basis (i.e. as needed or

desired). The'C bund ‘e 1'nveriti on can al so be adm ni stered
intranasat)l y dneby moredhrahiboranand agopistsonveni ently delivered in the form
of a dry owd r ol spray presentation froma

pressuri sed cgcﬁﬂ &Rﬁ‘#'%%@%ﬁ egda?/'%sdr nebuliser with the use of a 35

sui t abl e §)r opedreamtmore eggotdiliciidids. Gliltbblecrgoteilatoids aterdesblibsdih UL patent hane,
dichlorotetra t.h e,s . .

1,1,1, 2-tetr a# koot oﬁ@%@fa@éﬁ%ﬁi&‘@gﬁg %%W@%&??ﬁ‘ﬁ?"f‘%oz/ 00807

32 134A [t rade)rmmel‘g]mdx«r clhnérdolifie Jedorgo it dislilenginaprrgpaaing iilldaR2 7EA [trade

aor 050l ;e abuskyfitediuale, ByORErch, I diedBRorobiS. GRS ar Sl a1 ver

nmet er ed am)umtergﬁtaammeprrmgmlmeedergohdaprtmisergjdamromaglmdeprergwmel i ser may

ont on or. sus |on e . Usi ng a
it abe g0 ot R S SRBRIPD N Rh ek E 4B SR ABRURR: bt
addi t i gnal I%/ deaﬁtcaianaHIaI mmrenalfmtore(ag;o kmowhigsatridl Natlrews mpu&epmw@ and
cartri ges (nma

for fro an inhal er or
i nsuf f1 at or mi';'gtsze p?B?%qgtfgﬁmfsos%%sdﬁﬂb‘g‘Q%B %&r%eﬁgﬁ?e@déﬁﬁmound of the
i nventi ongand caneecwmabloemmumdewmasmm@’fg.asné.mbﬁmn efifyiectuch e Aer osol
or dry povvder fo&gu?%f%ns are ef er abI arranged at each netered

dose ~or "puf @ ipednn tB%Qf%?g ognsin-¢ Hﬁq%cérwn‘ﬁﬁé‘dlwgﬂtlon f or

deliggry to tfmdommdm:sucﬁl“as@ﬁaﬁdthlht daily dose with an aerosol will be in -
t he range dm ni st?red in a single dose

or. nore L?rgu al rva or rﬂor&a\?pﬁ)ﬁ%geggptor aXtagomgls sucl osartan.

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-
35 converting enzyme., ‘



15 throughout the day. Alternatively, conpounds of the preesppdnhisti 2085 be
adm nistered in the formof a suppository or pessary, or they may be

appl i ed y (preferably to the genitalia) in the § gel ,
hydrogel"&(%””?ﬂ 13 sol ution, cream ointnent or dusting pOV\E &Iﬁ?ﬁ“e
conpounds of the invention may al so be2dlernal |y adm ni stered. The corrpounds
of the invention nmay also be transdermally adm ni stered, for exanple, by

t he use ofg)a S®h@or mtr@bhoréﬁrew lowgried agerite sachadstating @, tatommamul ar,

pul nonary or r c ute ht hal m ¢ use, conpounds can be for rruI at ed
as mcroni sed ¥ eH? )ﬁngﬁbf""g‘?ﬁom c, pH adjusted, sterile saline, or,

pr ?f er alb: 1 /4] aSOﬁﬁgtlEﬂo@@énﬁﬂlbtelémmmrthrﬁﬂﬂb?ﬁ& Hgérad, .. SPAl IbJPA WAfAITE
optionally in conbinati ser arve such as a enz onrum

P or 1 de. ” Al ¢ RGN G §iot PsymhiaTRIoRo PRI SO PoRasE: REwes S o

pet rolsat um thmamlsr cation topically to the skin (preferably to the
genitalia rrgounds of the 30 invention can be fornul at ed as_a suitable
oi nt ment nt a? ¢ ApMorRingkin %S'E%%HM%H%EM%"B?"% YROFIVCHEMIHA09Nts
exanpl e, a m xdu¢h@sdibizidene or nore of the followng: mneral oil, liquid
petrol atum. whit et rol at um propyl ene glycol, polyoxyethylene

pol yoxypr@ﬁyl e'rTQ b‘EﬂﬁB‘ ORful si fying wax and water. Alternatively, they

can be wl@ﬁ@drﬁ@r@a@wr&mh&,téreéé %:t%@énﬁ;was &mepppded or dissol ved
in, for %lsrrple a 35 mxture of one or nore of the follow ng: mneral oil,

sor bitPan nos%%%'ff@fe%Fe@'@éarmﬁﬁmﬂﬁbenmf@mmwmerﬁ@w[802/00807 33

pol yet hylzne aby&et motd suth eﬂ?éc%bfdr%odﬁ@td@%h@ﬁir%s@@ger?é‘é&hst@§h@l6§ wax,
cetearyl alcohol, 2- octyldodecanol, benzyl al cohol wat er .

conpounds of t%éfogﬂvemagewsﬁﬁa@re%ﬂrew f?éo’ii?éﬁ iiholensndsi |@ﬁi¥@’6ﬁ$“ﬁu (rhc'%re‘
cycl odextrin. I'én@@{@@eﬁrfdh&lﬁ-1a§l%ﬂm9mé®l]f§6 md @%Hﬁdr@ﬁaﬁﬂ%lene—&ol

non-i ncl usi on COI’Tp| exe nol ecul es. OI’I’TB. i on of

drug- cycl odextad @Wﬁ?@'%ﬁcﬁﬁ%ﬁ#’@ sl theseqfiihe preparationss arhmreﬁeﬁa&%

bi oaygi | abi | i tjyy ywodeps1esgabi | ity property of a drug nol ecul e. Drug-
cycl odextrin conpl exes are generally useful for nost dosage forns and

adni ni st @i orPng efnete madulatarsaficappriingid reeepiprect conpl exation with the
~ drug the yycl Qﬂ%éﬂn&é‘éﬁém\l%éﬁ paée .rmraﬂor' % Restuiddyieet 8 as a

carrier, diluent or solubiliser. et a- Emgamm C Iodextrr ns are
‘nost corrrmnl NREindHfos prefatghbly NG h@ﬁoerpéefae%rs PYhinhipitera- 91/ 11172,

VIO- A: 94/ 02518 (FRACHE P31 S 1) Rl b IS omBRORTaBG MorgOMpOUNdS

of the invention aré delivered systemc as oral’'ly, buccally

and 2@bl i ngualfreferabipiess EhaéTS@F'MbM agsay fioyi dyenﬂ@m MBY ynhiitars isysesanted ibnpst

preferably orakp. adEigdsss (el RBeiod, HRRD d)r eat femal e sexual dysfunction,
preferablzé FSAD. Thus i1 n a par cufar Iy preferred enbodi nent, there is

provi ded 20he e @TmPWeDfdéﬁ?ﬂmYﬁI@fesﬂoa@FOtﬁﬁe(\ﬂ"ﬁ)/é&W mimetie, VIR@nalogue.act ur e

f t t f
Thetr aat mant ¥ pRRICUERL Beddbi pEbAPOY mBE! e Vb R RpRSBRRLE ST oty
formul ation u3€¥ ACaIFd?A%Fe@@QItQFHBﬂeImafe@YCbaSECMDQPQPW),CIPHG<19 f‘
di SSppVing dOSAGE of 8NVIH!aldR 2abAIHES] virPahdiBadk (U RAIESs REE I PP

enbodi nent, the conpounds e 1 nven |on ar nrs ere opi cal ly,
preferably di rfragtﬂeyit,tcmetdn mdre nbd e-ageendcapion antegoaist with yiP k:embmgtrmm(egSr nce

NEP i s present_tfhrou «~the body, it is very unexpected that the
conpounds of tl%gﬁrﬁ'e%ﬁﬁgé'”ti on can be adm nistered system cally and achi eve
a therap@}i c Orespansre df a me¢lhrododitaieeegenadgaiistaormnddutaior arraelakbdugtin
“intol erable ( se) 7 719- i he, .an model
herei nafter, %ﬂ“ﬁﬁﬁ?ﬁ h\ﬁ% “?‘?‘.%’%"%\@5 ﬁﬂ'ﬂ ﬁ- 3 or&&mpﬁpgﬁ%glgﬂledomgb 5:bb| t

moded0 (i n vi vOPIG40I2e WQ-ADDT4670c NER00865T VWD -00H 054D 1, MOG-00088861, Y¢®ual
arousal (mm i r.\v.e [ tion) wthout adversely affecting
35 cardi ovasc@ﬁgﬁ%ﬁ?g‘{*@t@?iﬁ,ﬂ"léux\ﬁd@g&&%& ng a significant hypotensive or
hypert engfye. CheSephaeiata s2fiénin receptor agonist, antagonist or modulator, more

particularly agonists, antagonists or modulators for SHT1A (including VML 670),

BHT2A, 8HT2C, 5HT3 and/or 5HT6 receptors, including those described in WO-

35 09902159, WO-00002550 and/or W(O-00028993.




WD 02/ 079143 34 PCT/1B02/ 00807 Preferably the conpounds2&eptdithdrPggsti on
are adm nistered for the treatnent of FSD in the sexually stinulated

pati ent | stimulation we nmean to include visual,; | 1or or
iBape s,

tactile stimulation). The stinulation can be before, aft g said
adnministration. 5 Thus the conpounds o£3t he invention enhance the

pat hways/ mechani snms that underlie sexual arousal in the fermale gentialia
restoring28r i ape ovimeg: bhan asdogen auchusaindresoons edelyarsaxdiedterdhe,mul at i on.

Thus a pref err%%to%ﬁgﬁé,g%%éoﬁ%g@%#%ewﬁl_lleq{%fa[n% conpound of the invention

in the 10 preparati EfSent or prophyaxis of

FSD i n t h@9st i poé at sxbre pfaaari ee‘dtrogE@,rsu\tg:aeRie@ﬁé@iol)&gflstr@}el}@ﬂﬁlﬁélladd@f t he
i nvention, is I ni st ered as suita acceptable forrmulation in
BTl ek o

accordance wit T SUPEP Ry TUTE 25 O5PURASNREERA: he veterinary 15 surgeon
wil |l dzteBdi neOnker duse nfamegiulgor dRAnssoHes r rRdddrBhslineaddpamivdasdion | | be

nost  appropri for a particul ar ' .The follow ng formul ation

exanpl es are igérg}gc{nl"htsf"g aﬁhf‘?’“&'ﬁﬂ' %%gﬁé’%mmtended tolint the scope of

the i nvenBilon ODAetor weork g & eaiisergic reicr &yoniTRALRE nitfduldle. | nvention. 20

For nul at i g% 1: gA toabl et ts[rl%r%ﬁa[ eMsi ng .the foll ow ng jngredients:

vei ght / ng°Zct i vETiChJIERCLAMSRIPRIAL] NIY Secebion antaganisl arlpding Mnge deperiigd

di oxi de, funmedbONE-@2964008ci d5 Tot al 665 the conponents- are bl ended and

corrprﬁsegato ormtabl ets. F.orc{ml ation 2; An intravenous fornulation may

be prepar3d as 1ol BWESChRR PYIOIG TRETRICH 2aanssorregtition modiairirefesiii 25

Typi cal for nul agardsts farsré TRLEDFecpidr.ni stering the conpounds of the

[ vention3 'opizéal-l eni tal ic%eare as follows: 2 Septenmber 2005 WO
5

to he
079143 P?rﬂgmf% ﬁ* an agonishan oguigterdor Atesin/NaToPrassiRCeRIONSs opr opanol
oot h o acid Ol mck Al oo e SRl incuidor. oy L naredient,
par ahydro§< bgn 8‘395?“%%8@%h@rﬁaiehig@rdf"‘%?)PWPﬁlﬂly’QIP&ﬁlghv4p§o¥)9T%ne gl ycol ,
sodi utd car boxiphibltdry pasfelablyEBE2 6t BRES fniliSiicl and infidh ptefSraSRAPDEie inhitaar Dy ke
perfune No. 6_3@1 h Ul’lgeléed water and i sobutane. 10 Formulation 5: A gel
Active ingredi SRt egeé'&ﬂ } &2l dehipiierapreterably g an ICSARgamet the resppclyr

gl ycol , sodi Unenzys 6ixied$ tharTODANE Sullsti® cGRENPDIES iRGbithra Ret titidd | ed water.
Formul ati on 6:_A %’%E@ 5 Active ingredient, benzoic acid, cetyl alcohol;

| avender, conmpttif e Presanf inveniioadesudssr opyl par aben, propyl ene gl ycol ,
sodi um car boxynet hyl cel | ul ose, sodiumlauryl sulfate, stearic acid,

‘triethanol mn acet i ci lacial, castor oil, ot assi um hydr oxi de,
sor bt aci aﬁaeggﬁzpﬁae@,qﬂ&p%,imidin-ﬁones disclosed in' EP-A-0463756; the pyrazolo

{4, 3-d]pyrimidin-7-ones disclosed in EP-A-0526004; the pyrazolo [4,3-d]pyrimidin-
7-ones disclosed in published international patent application WO 93/06104; the
isomeric pyrazolo [3,4~d]pyrimidin~4—ones disclosed in published international
patent application WO 93/07149; the quinazolin-4-ones disclosed in published
25 - international patent application WO 93/12095; the pyrido [3,2-d]pyrimidin-4-ones
disclosed in pub!ished international patent application WO 94/05661; the purin-6-
ones disclosed in published international p'atent application WQ 94/00453; the
pyrazolo [4,3-d]pyrimidin-7-ones disclosed in published international patent
application WQ 98/49166; the pyrazolo [4,3-d]pyrimidin-7-ones disclosed in
30 . 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 intemational application WO95/1 9978; the compounds
35 disclosed in published international application WO 99/24433 and the
-compounds disclosed in published international application WO 93/07124. The




20 Formul ation 7: A pessary Active ingredient, cetomacr 9@ptekQQ} ABhs Citri c.‘
acid, PEG 1500 and 1000 and purified water. The I nvention addl tionally

i ncl ude A pharnaceutical conposition including g-¢pEpRuRd of the

i nventi gvn 82?07gie4%3her wi th a pharmaceutically acceptable @m prent, diluent

or carrier. (||) A conmpound of the invé#tion for use as a nedi canent . (iii)
The use of a corrpound of the invention as a nedicanent for treating or

gg evegti ng 3 E %(Biquﬁ Wﬂ(ﬁ#}:@dﬁ&i‘wds@ﬂa" pmtflehe@mmatmmaqﬁ&eumﬁn ]E)e
. Obt al ne the In ition n 0 | use o1 a
conpound of th Qﬁ\?@:\'t”% %Ey‘ﬁz‘ﬁ@&‘*géﬁ@ﬁmg‘ﬁd{ gﬁ%a‘i'? e&’r“‘ ?’lé'%/ggﬁtl ng
hypoactive sexjmméefsial & Jﬁbéﬁlfndﬁb OFeRIE; tiw@unﬁ;aiurﬂswm@d IMERaSN €

di sorder or sexual_pain or der ef era I 8 rousal disorder,
orgasnic di sof‘@%@ﬂéra@é?&%&i’mﬁ%‘fwso‘:{ 3 @Jﬁ rably sexual arousal
disorger. 35 (v) A rrethod of treating FSD or MED in a manmal incI udi ng
treating said manmal | an effective anount of ound

i nvention. 2 sggﬂ!a&r@é'ﬂa%@’@%wf@f?é%ée Bes PF‘E?HQV‘@@% S?Qil")"e HorFSD or

MED treating pRafARCSys-bed -Sthi/ll‘loﬂf)éz%ﬁﬁylbﬁlbﬁ@nﬂ)pﬁ@ﬁiﬂplluﬁﬁbtﬁbfl-S-rt-he
invention together with a pharmaceutically acceptab excl p| ent,-dil uent or

carrier. (vii )PWP&'bhﬁtﬁJW@"Qﬁ HiyeazoiRi ArdlRRinigip-1pene (sidenalialsqkiess 3% VD,
5 (viii) The ug QP% ﬁdﬁ?JFBDNﬂétr@f—YId’x‘S-sL;ﬁPé I1Im@érhﬂol Tﬁ% HRyHARm-BLH-0f a
medi canent for reati ngw preventing Qﬁint lon is
i |1 ushr at ed byethasyihenyl ﬁﬁ"@"ﬂbﬁm‘FtWF'Pﬁ@ZWa(ﬁ?ﬁ ES- “l""H“ﬁW T gI-Bwi ng
abbrevi at i ons hodehyi Ry HEmEE RS- Rasah(an-7ipyResodE S d A
DCCl ﬂ{b%?\r/lf:&i eg} v fﬁ?Ex n#‘?o%t Hg py m F] NV
Prec pr ep d]pyrirmidin-7-one (see EP—A -0526004); 3—ethyl-5-[5-(4—ethylp{peramn-1-
yisulphonyl)-2-n-propoxyphenyll-2-(pyridin-2-ylymethyl-2,6-dihydro-7H-
pyrazolo[4,3-d]pyrimidin-7-one (see W098/49166); 3-ethyl-5—[5—(4-ethylpiperazin~
15 1-yisulphonyh-2-(2-methoxyethoxy)pyridin-3-yi]-2-(pyridin-2-yi)methyl-2,6-
dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see W099/54333 ); (+)-3-ethyl-5-[5-
(4-ethylpiperazin-1-ylsuiphonyl)-2-(2-methoxy-1(R)-methylethoxy)pyridin-3-yl]-2-

methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one, also known as 3-ethyl-5-

{5-{4-ethylpiperazin-1-ylsulphonyll-2-([(1R)-2-methaxy-1 -methylethylloxy)pyridin-
20 3-yl}-2-methyl-2,6-dihydro-7H-pyrazolo[4,3-d] pyrimidin-7-one (see
W009/54333); 5-[2-ethoxy-5-(4-ethyipiperazin-1-ylsulphonyl)pyridin-3-yl}-3-ethyl- _'
2-[2-methoxyethyl}-2,6-dihydro-7H-pyrazolof4, 3-d]pyrimidin-7-one, also known as
1-{6-ethoxy-5-[3-ethyl-6,7-dihydro-2-(2-methoxyethyl)-7-oxo-2H-pyrazoiof4,3-
d]pyrimidin—5-yl}-3—pyridylsuiphony%}-4-ethylpiperazine (see WO 01/27113,
25 Example 8); 5-[2-iso-Butoxy-5-(4-ethyipiperazin-1-yisufphonyl)pyridin-3-yl}-3-
| ethyl-2-(1-methylpiperidin-4-yi}-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one -
(see WO 01/27113, Example 15), 5-[2-Ethoxy-5-(4-ethylpiperazin-1-
yisulphonyl)pyridin-3-yl]-3-ethyl-2-phenyl-2,6-dihydro-7H-pyrazolof4,3-
d]pyrimidin-7-one (see WO 01!271 13, Example 66); 5-(5-Acetyl-2-propoxy-3-
30 pyridinyl)-3-ethyi-2-(1-isopropyl-3-azetidinyl)-2,6-dihydro-7 H-pyrazoto[4,3-
dipyrimidin-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-pyrazolo4,3-d]pyrimidin-
7-one (see WO 01/27112, Example 132); (6R,12aR)-2,3,6,7,12,12a-hexahydro-
2-methyl-6-(3.4-methylenedioxyphenyl)pyrazino[2',1":6, 1]pyrido[3,4-blindole-1,4~
35 dione (1C-351), i.e. the compound of examples 78 and 95 of published
international application W095/19978, as well as the compound of examples 1,.




g s filter agent broad tert-Dbutoxycarbonyl car bonyl dzsgp@m}ggogshem cal |

shift doubl et heat dicydohexyl carbodiim de dichloronethane

di et hyk,@&g}/@m_{]e N, N- di et hyl f or mam de di et hyl sul foxl, sla/IBﬁe”(a@r ospray
i oni sation positive scan electrospray ionisation negativ 4R anpl e
hours 1-hydroxybenzotriazole high prassure |iquid chromatography mass
spectrum peak minutes nass spectrum nuclear negnetic resonance precursor

preparation auardmts; 25[%910&% 52(f4%q9§|%ﬁ@éaﬁgq5 ﬂ@l%n%r%iaé%lﬁe?-mem yl-7-

PCT/ 1B02/ 00807 t triplet Tf | uor onet hanesul f on Iuoroacetlc
acid THE tet rﬁ?@ﬂ'@ﬁdm‘?‘-’—ofﬁ@mkﬁﬂtﬂaéy\sﬁ‘"oﬁﬁr(\fﬁfﬁ? )b/ known g ilifd3gdr ay

I oni sation p0Sill‘ide@Sfrﬁé%ﬁglmLT-propyllmldazo[S 1-f}-as-triazin-2-yl}-4-
1- (3-di net hyl am nopropé | car bodi i m de hydrochl’oride 11-1 Nucl ear

magnetic reso uf@*ppéwﬂﬁaﬁwplaewn&b -e-dBe eampevr et e@mAles #.t he
proposed strucfoiBgs an@b@é a%&méd ifiteFiiidnaPAppRGAtdn WOBD/ 21483 BritPiel N

parts- per-mlllon downfiel'd fromtetramethylsilane using conventional

abbr evi at i ons dewoHed Phg@maim1bef puhliphed tb’é%[ﬂ@tio"@' applisation) WH/G7124 doubl et ;
t, triplet; o(Emay:LR cor%oﬂlﬂsts BhE14 B ROERAD-P, T Ried Shbavi 3190, 4

abbr evi ati ons have been used for comon solvents: CDJ 3, deuteroch?oroform
DVSO, di met hyl'@8Fphoxi de. The abbrevi ati on psi means pounds per square inch
and LRMS neans | ow resol ution mass spectronetry. Were thin |ayer

chromat ography (TLC) has been used it refers to silica gel TLC using

silith gel 60 3tisthessuitable PRES jnfibitpss m@'udﬁét%'ﬁﬁ@-ﬁ-ﬁwévlﬂwwlﬂobﬁﬁ%ound
di vided by thesdhst Eﬁy!)térﬁﬁﬁiah %gz%yﬁ&?zt%lev?g—%rﬁgnzoﬂﬁxﬁ 5LLC pl ate.

Melting points were eterm Per k at a heating rate

20C/ m nut eyimethd)apternd6-chlgren2-eriinggolinyll-dwineriiRe)capaylie acidas det er ni ned
using a SI EMERG, ﬁ(ﬁ@m saft (ﬁ?\e{é%’(aé(?rg?gigéﬂhfe&él%wﬁ%& RrifdibrohfethyL t h an ‘

automati ¢ sanpl e changer,
phenylmethyi-5-methyl-cyclopent—4 5]:m|dazo[2 1-bjpurin-4(3H)one; furazlociilin;

15 cis-2-hexyl-5-methyl-3,4,5,6a,7,8,9,9a- octahydrocyclopent[4,5}-imidazof2,1-
blpurin-4-one; 3-acetyl-1-(2-chlorobenzyl)-2-propylindole-6- carboxylate; 3-acetyi-
1-(2-chlorobenzyl)-2-propylindole-6-carboxylate; 4-bromo-5-(3- '
pyridylmethylarmino)-6-(3-(4-chlorophenyl) propoxy)-3- (2H)pyridazinone,; |-
methyl-5(5-morpholinoacetyl-2-n-propoxyphenyl)-3-n-propyl-1,6-dihydro- 7H-

20 | pyrazolo(4,3-d)pyrimidin-7-one; 1-[4-[{1,3-benzodioxol-5-yimethyi)arnino]-6-

chloro-2- quinazolinyl]-4-piperidinecarboxylic 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. - '

For treating ¥SD, the compounds of the invention [particularly (25)-2~{[1-({{3-(4~

chlorophenyl)propyllamino} carbonyl)cyclopentyljmethyi}-4-methoxybutanoic acid

(Example 22)} may preferably be combined with one or more active ingredients selected -
30 - from the list:

a) a PDES inhibitor, more preferably 5-{2-ethoxy-5-(4-methyi-1-
piperazinylsulphonyl)phenyl]-1-methyl-3-n-propyl-1,6-dihydro-7H-pyrazolof4,3-
d]pyrimidin-7-one (sifdenafil); (6R,12aR}-2;3,6,7,12,12a-hexahydro-2-methyl-6-

_ (3.4-methylenedioxyphenyl} -pyrazino[2', 16, 1]pyrido[3,4-bJindole-1,4-dione (IC-
35 351); 2-[2-ethoxy-5-(4-ethyl-piperazin-1-y-{-suiphonyl)-phenyl}-5-methyl-7-
propyl-3H-imidazo[5, 1-f][ 1 ,2,4]7triazi_n-4-one (vardenafil); 5-[2-ethoxy-5-(4-



goni oneter, automatic beam divergence slits, a secondary Sepraderooms or and -

a scintillation counter. The sanple was prepared for analysis by packing

the powdayomefy®@ a silicon wafer speci men mount. The spegiitRoWee; I ot at ed
whil st being irradiated with copper K%@I pha, X-rays (wavel ength = 1.5406
Angstroms) with the X-ray tube operated 20 at 40kV/40mA. The anal ysi s was
performed with t gonlo running in step-scan node set for a 5 second

count per 0. oSt @H%‘B WBOW‘E’U R-3ridk3-sthybB-[Runatboryethyilis-dihgdior t s

t abl es " Angl e 7Z4-plagtolof4, S-diRkrinli®el 7L dhet &56{3" 4.
crystal, and thgﬂnlgnt g%m N[ﬁ)ﬂ |\Zedr?llea§ﬁ%5qgﬁ:cghﬁ@g{gto h@m’g@at esy peak
(1/1i). 25 Theé" k?tPV'é%raEﬂfé@S&? @l@ﬁf%?Hwyrazomﬂﬁﬁ pmr@ldtrhaﬂne ped rel at i ve

i ntensities ofphaRfac@akallyBocepidlesdtdthdr@ot number of factors such as
orien atlbﬁn effﬁﬁlgs of crystaPs in the X-ray beam or the purity of the

mat er ei ngdNRY YslelBhBHO% he degree of crystallinity of the sanple. The
peak posid)i ong d@enﬁﬁé&?bmsﬁmla% dﬁ%ﬁ%h.ﬂ?é’&régsle%%%g%;&roo)ﬁ Qﬁ’#rﬂt remain

substantially as tabul a I n addition, neasurements erent
wavel engt h maypueh agcamivexelq and @Rirnek t he shift according to the Bragg

equati ond) n7.a melkfosbAin Pece B‘?&%ﬁoﬁnsﬁﬁﬂ% Stor &P B@ %Pﬂcgﬁfnoe%%ﬁg?er

PCT/ 1 BO2/ 00807 38 vari ati ons er at use o ternative wavel engt hs
are within ther<embly welangian IhRIsthPT-tdbnt | on. EXAVPLEI 5

4- Meoxy) 2- f bh-dgbhidt, (aﬂﬂé@;,{fgqéy%@g%{o}% I no) car bonvl ) cycl opentyl I

met hyI)bI#)Oanm c acid en chloride gas was passed through a

sol uti on'bf tRB qsgpﬁe‘b[ﬁ%t@ﬂwiﬁt@fowtmmamandlpseshmen(anmmls, in
di chl or onet haﬁ?efél%b%lcﬁéfeﬁé:tfbgfonégr [BsBtixfisne; The 10 reaction mixture

concentrated in vacuo and resi due azeo rdped wi t h di chl or omet hane
give the9litl énéﬂﬁfﬂm@ﬁ%a&ay@rqscﬁmm,|dehm®arg1roﬂemmotastcsmoe 1H NWR -

CDCl 3 400MHz 5 1.75-1.85 2
(2 25 i hn&ost]an%d%né%nﬁrg s@uhqzetl %n&?%ﬁ ?{(dzn 3.3 (m 2H) 4 4(?}[ |2_DH)
3.8 %, 9&» gn @e§tfogqn H}JCh @s 9est(aﬂroi,mstrome,10e{smnolm)1 a syRticiesro®a) (M H ) ;

and HRVB i z 394 gg&ggsﬂ%érg@ el5 requires 392.2432). The follow ng

conpounds of formula e 1) may be prepared by nethods anal ogous
to those of Exanple 1 fromthe tert-butyl ester precursor indicated. (I) 20

Talhe) 5 ForbaRNbonis ERIRRRBL P AR AP M Ta T L o
4.0 (s, glppropge@lngopw]ﬁymn cgrt(qmyi)candppeﬁwmn@myl}miynethﬂyﬁutantlz aéd4 (M H 2
Se ptﬁﬁbe(Eﬁﬂ% 22)] 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-
' piperazinyisulphonyl)phenyl]-1-methyl-3-n-propyi-1 ,6-dihydro-7H-pyrazolo[4,3-
d]pyrimidin-7-one (sildenafil); (6R,12aR)-2,3,6,7,12 12a—héxahydro—2—methyl-6-
25 - (3 4&methylenedloxypheny!) -pyrazino[2',1":6, 1]pyrido[3,4-blindole-1,4-dione (IC-
351); 2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1- -sulphonyt)-phenyl]-5-methyl-7-
propyi-3H-imidazof5,1-f][1,2,4]triazin-4-one (vardenafil); 5-[2-ethoxy-5-(4-
ethylpiperazin-1 -ylsulphonyl)pyridin-3-yli-3-ethyi-2-[2-methoxyethyl]-2,6-dihydro-
| - TH-pyrazolo[4,3-d]pyrimidin-7-one; and 5—(5—acetyl—2-butoxy»3-pyridinYI}-3~ethyl—
30 | 2-(1-ethyl-3-azetidinyl)-2, S-dihydro—?H—pyrazolo[4,3,—d]pyrimidin-7-one and
‘ pharmaceutically acceptable salts thereof
b) an NPY Y1 inhibitor;
c) a dopamine agonist (preferably apomorphine) or a selective D, Ds or
Do/Dsagonist such as, pramipexole and ropirinol; -

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

-




WD 02/ 079143 39 PCT/ 1 B02/ 00807 ExPrecR-X-YData 3 Preprreglsggsﬁéﬁ{be}-lzd)\dj\gﬁ (CDbCl 3
400MHz) S: 1.4 3ethyl< (d, 3H), 1.6 (m 8H), 2.0 (m 4H), (dd,IH)
25(m (d, M 3H), 3.4 (m 2H), 4.0 (q, 2H), ,

(m 1H “‘1‘?}’6“73‘% 7.2 (t, IH, 7.4 (d, 1H). LRVE: mZ"ﬁlép‘?N}P%??). HRI\/S
mz 412.1885 (C21H30NC13CI requires 41224813 4Prepnmet hoxyF1H NVMR (CDCl 3
400MHz) S 1.5 dethyl yl(m 2H), 1.6 (m 4H), 1.8 (t, 2H), 1.9 (m 2H), 2.0
(m 2H), & 4 (s adoribt, adador(st or AtdduiadorFo( SHTA), 6.0 (bs, 1H), 6.9 (t, 2H),
7.1 (t, 2H), 10.4 (bs, 1 H). LRVB: mz 379 (M H+ 5Prep methoxy' H NVR
(CDCI 3 400MHz) S: 1.4- 5 ethyl1.6 (m 101-1), 1.8-2.0 (m 4H), 2.4 (m 1
H, 2.6 (Partidlihrly preferfed] coftthinations fdrttreati FSD.a%e (2S)-2{H-({[8# (bs, 1H), 7.1

3 6P t hox H .
St ol W mhi@reéimvw@@@'iﬂra'r%cgﬁ ey oA -4 Ty AEno 258 (m 1 1
2.0 (g, 1(%5!1 & 22)(@d oheldt mofe Gcilive i ln mn&s'éle(cmdfﬂchﬁ],th@kﬁ (d, 2H), 5.9 (bs,

dooMe) éﬁ-EZIef@Omé'éﬁ%mf‘éfﬂlﬂﬂrR'P&fa%y abanylherily-methytpyiopy1 Sl ory

3.2 (s, .%z8|5 3711:1 l*hdnr?ﬂfbn(er(mio%kihﬂ ;5.7 (bs, 1 H, 6.7 (d, 2H, 7.0 (d,
i ros @as.z%f%s ma(@%e”ﬁadraéﬂmﬁyFéS Togihensdien %% FEL
pyrazinof2',1':6,1]pyrido[3,4-blindole-1,4-dione (IC-351); .

10 2-2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-suiphonyl)-phenyl]-5-methyl-7-propyl-3H- .
imidazof5,1-fi[1,2,4]triazin-4-one (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-ethyi-2-(1-ethyl-3-azetidinyl)-2,6-dihydro-7H-

15  pyrazolo[4,3-d]pyrimidin-7-one; |
apomorphine;

melanotan |l;
PT-141;
lasofoxifene;
20 raloxifene; |
tibolone;
_ an androgen such as androsterone, dehydro-androsterone, testosterone,
androstanedione and a synthetic androgen; and
an oesti'ogen, such as oesfradiol, oestrone, oestriol and a synfhetic estrogen, such as

25 ocestrogen benzoate.

Particularly preferred combinations for treating MED are (28)-2-{[1-({[3-(4-
chiorophenyl)propyllamino} carbonyl)cyclopentyllmethyl}-4-methoxybutanoic acid
: {Example 22) and one or more active ingredients selected from the list:

30 - 5-[2-ethoxy-5-(4-methyl-1 —piperazinylsulphonyl)phenyl]-1—methyl—3—n?propyl-1 ,6-dihydro-
7H-pyrazolo{4,3-dlpyrimidin-7-one {sildenafil);
(6R,12aR)-2,3,6,7,12,12a-hexahydro-2-methyl-6-(3,4-methylenedioxyphenyl) -
pyrazino[2', 16, 1]pyrido[3,4-bjindole-1,4-dione (IC-351);
2-[2-ethoxy-5-(4-ethyl-piperazin-1-yl-1-sulphonyl)-phenyl}-5-methyl-7-propy}-3H-

35  imidazo[5,1-f][1,24}iriazin-4-one (vardenafil); '




4, 3.2 (s, 2 (s, 2H, ), 3.3 BB ( 2H, 3. 2H), ), 3. 42r3ep€é,ﬁg{émzog$-l) 6.8
(s, 1H), 7.25 (d, 2H), 7.5 (d, 2H). LRVS: mz 428 (M H+). HRMS niz

430. 2206/00H3ONEAF3 r uires 430.2200) 9Prepet ht hoxyE' H NRRTIBDA0E7400MHz)
S: 12 9ethyl\. (m 3H, 1.6 (m 8H, g9 (m 4H, 220 (m 2H, 2.5 (m 1
H, 2.6 (m 4H, 3.2 (s, 3H), 3.3 (m 2H, 3.4 (m 2H), 5.9 (bs, 1 H, 7.0

390, 2643 2T S BB e T e e b SIS e

10Pr epedinyssovEH-QYeZdIdiB-SEBidnFofdz) S: 1.5- 10et hyl 1. 85- (m |1 H)

2.0-2.2 3 5 3.3

(s, 5y, STosoy 2ot py n@%—sth%%v&%a% Wil STy 1y 7 6
(s, I'H. pMezales 3-afiyrinflib:7-odeg 406 (MrH ). HRMS m z 406. 2597 (C23H35NCB

r equi es 406 \%51@ Anal . Found C, 67.71; H, 8.74; N, 3.41.

C23H3 equires C, 67.67; H, 8. 72; N, 3.43% 11Pr epmet hoxyo' H NV\R -
(Ccbel 3 4%\&1@&6" gh® 1llet hyl (t, 2H), 1.3 (m 2H), 1.6 (m 8H, 1.8 (m :
3H), 19P 4111-1), 2.0 (dd, 1 H, 224 (m 1 H, 2.6 (t, 21-1), 3.2 (t,

2H) , 33( 51-1), 3.4 (m 1H), 4.5 (t, 2H), 5.9 (bs, 1H), 6.7 (d, 1 H),
6.9 (d, 1 , 70(bs 1 H. LRV mz 404 (MtH ). HRMS niz 404. 2434

(C23H34 404.2431) 12P N OOI\/HZ 8: 1.5-
{5athol TE% ingiion Gt ssiie avnls SiEAITISITod, thah SISV Ty BeRAMPIGeSd0s (1

4H) , 1@"2sﬁuﬁtaﬁeétmly,b|ébara2@lio(&equahﬂally3 1- 3.2 (m 1H), 3.2-3.3 (t 1H), 3.3
(s, 31-1), 3.4-3.5 (m 2H), 6.6 (bs

The'compounds of the invention can be administered alone but, in human therapy will
generally be administered in admixture with a suitable pharmaceutical excipient diluent

or carrier selected with regard to the intended route of administration and standard

15  pharmaceutical practice.

For example, the compounds of the invention, can be administered orally, buccally or
sublingually in the form of tablets, capsules (including soft gel capsules), ovules, elixirs,
solutions or suspensions, which may contain flavouring or colouring agents, for

20 immediate-, delayed-, modified-, sustained-, dual-, controlled-release or pulsatile delivery
applications. The compounds of the invention may also be administered via fast

dispersing or fast dissolving dosage forms.

Modified release and pulsatile release dosage forms may contain excipients such as

25 those detailed for immediate release dosage forms together with additional excipients
that act as release rate modifiers, these being coated on and/or included in the body of
the device. Releaé_e rate modifiers include, but are not exclusively limited to,
hydroxypropylmethyl cellulose, methyl cellulose, sodium carboxymethylceliulose, ethyl
cellulose, cellulose acetate, polyethylene oxide, Xanthan gum, Carbomer, ammonio

30 methacrylate copolymer, hydrogenated castor oil, carnauba wax, paraffin wax, cellulose
acefate phthalate, hydroxypropylimethy! cellulose phthalate, methacrylic acid copolymer
and mixtures thereof. Modified release and pulsatile release dosage forms may contain
one or a combination of release rate modifying excipients. Release rate modifying
excipients may be present both within the dosage form i.e. within the matrix, and/or on

35 the dosage form, i.e. upon the surface or coating.



1H), 6.7 (d, 1H), 6.8 (t, 1H), 7.0- 7.1 (m 2H) . LRWVE: plehfbdvibbbs -

13Pr epnet hoxy H NMR (CDCl 3 400MHz) S: 1.5- 13ethyl1.75 (m 9H), 1.8-2.0 (m
51-1), % I(I*J1€‘1I—I),2526(m 1H, 2.6 (t, 211) ér/%io 8073I—I)
3. 25- 3. 3.35-3.4 (m 211), 5.9 (bs, 1 , 7.15-7.25
(m 31-1). LRVMS: mz 396 (M+tH ). HRMS 1z 396. 1949 C211 131N04C1 requires
396. 1936) 14Prepnet hoxyCl'H NVMR (CDC13 400MHz) 8: 1.5- 14ethyl1.75 (m 9H),
1. 75 2 0 Fast diggprsirgy dr diskeb)virlg dsage faduwintiess (FRDHs)Hay Gordsin the folldwing , 3. 25

411y Bt gofnil sndsuipngt oSt Qg dob SlBeatidher sl o'

396. 1936 @GroSppiidonbedia2@hbic WCd)ghgl7atvidgie AdthRCellBOL /ge8D7 ExPr ecR- X--YDat a

15 1 05 PIroREpo O catiosh, bl iedhu: alinfleufl Agatit i, ")

31-1),5 3. Révadrify, (polyeRiieneIhasi, Juied milic H)!lporﬁdtbm@bssodlﬁm,sta]‘ctiglycblaté,l-i) 7.2

395. 1956) STuBneffeh) Mifebl Botytel PR Tha e elrord B apoing ab B8 1 %5,

( m 16H) , héreb ibresdrife, FODESarerdep2hfient 3pah themolidiility ofstheé drag si@idtanch.uged,s, |

, 6.8 (d 4 (M . H m z 376. 2485
17Pep( R) - ( k%&%?ﬁééké}gu?%%lﬁ%&’h%‘e 3’39-?%%@8&9:? %ﬁ’/ﬁ?} S 1.18
(d, 3H), ﬁreﬁére]i 294 whare fhkeHrug 2ulBaifey is isolhple aAadfldisnlving Hpsade. foln Can b&H) ,

3.3 (4 d@&' B (s, 3H), 567 (m 1H, 6.82 (d, 2H), 7.08 (d,
18Pr efH REPRI®Y LRVE: nlz 348 MFH 'H NVR (CDCI 3 400MHz) S: 1.47 (m 2H),

1.73 (m 1.77-2. 00
The compositions of the invention may be administered by direct injection. The

composition may be formulated for parenteral, mucosal, inframuscular, intravenous,
subcutaneous, ocular, intraocular or transdermal administration. Depending upon the

15 need, the agent may be administered at a dose of from 0.01 to 30 mg/kg body weight,
such as from 0.1 to 10 mg/kg, more preferably from 0.1 to 1 mg/kg body weight.

The term “administered” includes delivery by viral or non-viral techniques. Viral delivery
mechanisms include but are not limited to adenoviral vectors, adeno-associated viral (AAV)

20  vectos, herpes viral vectors, retroviral vectors, lentiviral vectors, and baculoviral vectors.
Non-viral delivery mechanisms include lipid mediated transfection, liposomes,
immunofiposomes, iipofectin, cationic facial amphiphiles (CFAs) and combinations thereof.
'The routes for such defivery mechanisms include but are not limited to mucosal, nasal,
oral, parenteral, gastrointestinal, topical, or sublingual routes.

25 .
In addition dr in the alternative the compositions (or component parts thereof) of the
present invention may be administered by direct ihjection. in addition or in the
alternative the compositions {or component parts thereof) of the present invention may
he administered topically (preferably to the genitalia). In addition or in the alternative the
30. compositions {(or component parts thereof) of the present invention may be administered
by inhalation. [n addition or in the alternative the compositions (or component parts
thereof) of the present invention may also be administered by one or more of; a mucosal
route, for example, as a nasal spray or aerosol for inhalation or as an ingestable solution
such as by an oral route, or by a parenteral route where delivery is by an injectable form,
35  such as, for example, by a rectal, ophthalmic (including intravitreal or intracameral),
| nasal, topical (including buccal and sublingual), intrauterine, vaginal or parenteral




(m6H) 2.31 (m 2H), 2.60 (t, 2H), 3.29 2H), 3.8 ool 57
1 H, 6.82 (d, 2H), H)7 11 19r<(apH(d,H)21-1). (ngrs H)niz 334;&%/?&{%%&2%% (m

(CDCI3 4,88%%;94% 1.47 (m 2H), 1.73 (m 4H), 1. 77.2.00 Gcinobidser 2- ) (m
6 ), 3.29 (m 21°1). 3.8 (s, 31-1), 557 (m 11-1). 6.82 (d,
2H) 7 11 20repH(d 2H . LRVS: miz 3383WH . ' 200 H NVR (CDCl 3 400MHz) S:
1.40- S1.98 (m 12H), 2.37 (t, 2H), 2.58 (t, 2H), 3.23 (g, 2H), 5.57 (m
1H), 7. 07(ifchadiddrBubclizt@olsl 1nt2§lﬁ)entcﬁ‘daaph'ﬂillaw&scmlﬁlz ir32fehbitd, intrddeP@sl, NMR ( CDCl 3
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ExPre@R X- YData 22Prep(S)-a' H NVR (CDCI 3 400VHz) 5 1.5- 22nethoxy-11.7 (m
s o i way of Saiab, S pliisicpuis Sambtors ot s Rvbor by v (14 213
2H), 7.2 g@minddtbred Wa&ﬁr@aﬁ@e v\htRlﬁ‘egmﬁéh S%to(1dHtinkks ﬁéfRfa?PéGt)hfs bh&\ﬁ

CDC -2. :
Sry 3.2 (SR esidals The SpRANOApe Svalantfrsaphey & dSeggTor Ay paRicgr Rptat
LR&/B ( m 2%13%):29 ;&ﬂe&aﬁ@ﬁail depbhd ub&iVBvanéty oﬁ?a%tder&udnr@ﬂw@ adlivity ¢fEheH, c. 1) .
7.92:1 q\LZ apegific W@%ﬁ%&%@ﬁ%&éﬁg&hc s?ab%lty agd iennt?ul of ac?agrrll Cc]|>f t%at 63.73; H

compound, the age, body weight, general health, sex, diet, mode and time of

administration, rate of excretion, drug combination, the severity of the particular
condition, and the individual undergoing therapy.

16  Hence, the term “administered” includes but is not limited to dé!ivery by a mucosal route,
for example, as a nasai spray or aerosoi for inhalation or as an ingestable solution; a
parenteral route where delivery is by an injectable form, such as, for example, an

infravenous, intramuscular or subcutaneous route.

20 Such tablets may contain excipients such as microcrystalline celiulose, lactose, sodium
citrate, calcium carbonate, dibasic calcium phosphate and glycine, disintegrants such as
starch (preferably corn, potato or tapioca starch), sodium starch glycoliate,
croscarmeliose sodium and certain complex silicates, and granulation binders such as
polyvinylpyrrolidone, hydroxypropylmethyl cellulose (HPMC), hydroxypropylcellulose

o 25  (HPC), sucrose, gelatin and acacia. Additionally, tubricating agents such as magnesium

stearate, stearic acid, giyceryl behenate and talc may be included.

Solid compositions of a similar type may also be employed as fillers in gelatin capsules.
Preferred excipients in this regard include lactose, starch, a cellulose, milk sugar or high .
30 . molecular weight polyethylene glycols. For aqueous suspensions and/or elixirs, the
compounds of the invention may be combined with various sweetening or flavouring
agents, colouring matter or dyes, with emulsifying and/or suspending agents and with
diluents such as water, ethanol, propylene glycol and glycerin, and combinations thereof.

35 The compounds of the invention can also be administered parenterally, for example,
intravenously, intra-arterially, intraperitoneally, intrathecally, intraventricularly,
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The following dosage levels and other dosage levels herein are for the average human

subject having a weight range of about 65 to 70 kg. The skilled person will readily be

able to determine the dosage levels required for a subject whose weight falls outside this
15 range, such as children and the elderly.

For oral and parenteral administration to human patients, the daily dosage leve! of the
compounds of the invention or salts or solvates thereof will usually be from 10 to 1000
mg (in single or divided doses).

20 |
Thus, for example, tablets or capsules of the compounds of the invention or salts or
soivates thereof may contain from 5 to 1000 mg, such as 5 to 500 mg of active
compound for administration singly or two or more at a time, as appropriate. The
physiciah in any event will determine the actual dosage which will be most suitable for

25  anyindividual patient and it will vary with the age, weight and response of the particular
‘patient. The above dosages are exemplary of the average case. There can, of course,
be individual instances where higher or lower dosage ranges are merited and such are
within the scope of this invention. The skilled person will also appreciate that, in the
treatment of certain conditions (including FSD and MED), compounds of the invention

30  may be taken as a single dose on an “as required” basis (i.e. as needed or desired).

The compounds of the invention can also be administered intranasally or by inhalation
and are conveniently delivered in the form of a dry powder inhaler or an aerosol spray
presentation from a pressurised container, pump, spray or nebuliser with the use of a
35  suitable propellant, e.g. dichlorodifluoromethane, trichlorofiuoromethane,
dichlorotetrafluoroethane, a hydrofuoroalkane such as 1,1,1,2-tetrafluoroethane (HFA |
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5.60 (brs, 1 H, 7.25 (m 1 H), 7.35 (m 1 H), 7.45 (m 2H), 7.70 (d, 1 H),
7.80 (d, Hejosorondy pdwddHprmiluBiifis 48 preferably arranged so that each metered dose

or “puff” contains from 1 to 50 mg of a compound of the invention for delivery to the
patient. The overall daily dose with an aerosol will be in the range of from 1 to 50 mg
which may be administered in a smgle dose or, more usually, in divided doses

15 throughout the day.

Alternatively, compounds of the invention can be administered in the form of a
suppository or pessary, or they may be applied topically {preferably to the genitalia) i in
the form of a gel, hydrogel, lotlon solution, cream, ointment or dusting powder. The
20  compounds of the invention may aiso be dermally administered. The compounds of the
invention may also be transdermally administered, for example, by the use of a skin
~ patch. They may also be administered by the ocular, pulmonary or rectal routes.

For o;ﬁhthalmic use, compounds can be formulated as micronised Suspensions in

25 isotonic, pH adjusted,rsterile saline, or, preferably, as solutions in isotonic, pH adjusted,
sterile séline, optionally in combination with a preservative such as a benzylalkonium
chloride. Alternatively, they may be formulated in an cintment such as pefrolatum.

For appiication topically to the skin (preferably to the genitalia), compounds of the
30 invention can be formulated as a suitable ointment containing the active compound

-suspended or dissolved in, for example, a mixture with ane or more of the folldwing:

mineral oil, liquid petrolatum, white petrolatum, prdpylene glycol, polyoxyethylene

polyoxypropylene compound, emulsifying wax and water. Alternatively, they can be

formulated as a suitable lotion or cream, suspended or dissolved in, for example, a
35 mixture of ohe or more of the foliowingf mineral oit, sorbitan monostearate, a
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gamma-cyclodextrins are most commonly used and suitable examples are described in

WO-A-91/11172, WO-A-94/02518 and WO-A-98/55148,

In & preferred embodiment, the compounds of the invention are delivered systemically

15' (such as orally, buccally and sublingually), more preferably orally. Preferably such
systemic (most preferably oral) administratidn is used fo freat female sexual dysfunction,
preferably FSAD. '

Thus in a particuiarly preferred embodiment, there is provided the use of the compounds
20 of the invention in the manufacture of a systemically delivered (preferably orally
delivered) medicament for the treatment or prophylaxis of FSD, more preferably FSAD.

A preferred oral formulation uses immediate release tablets; or fast dispersing or
dissolving dosage formulations (FDDFs).

. n afurther pi'eferred embodiment, the compounds of the invention are administered
topically, preferably directly to the female genitalia, especially the vagina.

Since NEP is present throughout the body, it is very unexpected that the compounds of
30 - the invention can be administered systemically and achieve a therapeutic response in
the female genitalia without provoking intolerable (adverse) side effects. In
EP 1 097 719-A1 and the animal model hereinaftef, we have shown that NEP inhibitors
administered to a rabbit model (in vivo) sjrstemicafly increased genital blood flow, upon
sexual arousal (mimiced by pelvic nerve stimulation) without adversely affecting
35 cardiovascular parameters, such as causing a s_igniﬁcant hypotensive or hyperiensive,
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2005 WO 02h03 apéerred embodiment provides the use of a compound of the invention in the
10 preparation of a medicament for the treatment or prophyaxis of FSD in the stimulated
patient. '

For veterinary use, a compound of the invention, is administered as a suitably
acceptable formulation in accordance with normal veterinary practice and the veterinary

15 surgeon wili determine the dosing reglmen and route of administration which will be most
~ appropriate for a particular animal.

The following formulation examples are iitustrative only and are not intended to limit the
scope of the invention . “Active mgredlent” means a compound of the invention.

20
Formulation 1: A tablet is prepared using the following ingredients:
| ' . weight/mg
Active ingredient 250
Cellulose, microcrystalline ‘ 400
Silicon dioxide, fumed : 10
Stearic acid 5
Total _ . 665
the components are biended and compressed to form tabiets.
Formulation 2: An intravenous formulation may be prepared as follows:
Active ingredient , 100mg
_ Isotonic saline 1.000m|
25 R

Typical formulations useful for administering the compounds of the invention topically to
- 'the genltaha are as follows:
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Active ingredient, docusate sodium BP, isopropyl alcohol BP, propylene glycol, sodium

- hydroxide, carbomer 934P, benzoic acid and purified water.

Formulation 6: A Cream

15 Active ingredient, benzoic acid, cetyl alcohol, lavender, compound 13001,
methylparaben, propyiparaben propyiene glycol, sodium carboxymethylcellulose,
sodium lauryl sulfate, stearic acid, triethanolmine, acetic acid glacial, castor ail,
potassium hydroxide, sorbic acid and purified water.

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

water,

The invention additionaily includes:

D) A pharmaceuﬁpa! composition including a compound of the invention, together
with a pharmaceutically acceptable excipient, difuent or carrier.
(i) A compound of the invention 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
30. 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 Qesire disorder, sexual arousal disorder, orgasmic
disorder or sexual pain disorder, preferably sexual arousal disorder, orgasmic
disorder or sexual pain disorder,r more preferably sexual arousal disorder.

35 (v)- A method of treating FSD or MED in a mamimal including freating said mammai
-with an effective am_ount of a compound of the invention. |
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"Ex° . Example
h hours
HOBt 1-hydroxybenzotriazole
HPLC high pressure liquid chromatography
m/z mass spectrum peak
min  minutes

" MS  mass spectrum
NMR nuclear magnetic resonance
Prec precursor
Prep ' preparation

qQ . , ‘quartet
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3 t, 90 (b 1 6. 68
Egln, 1;)'), ?%‘g[’fd, 1%0(8*1?’"%@“{%}'3‘%51’59’?_ ?ﬁ?}@dﬂﬁ‘;?e(wqqychf(%{es anal’ Foond
C, 64.90; H, 8.16; N, 2.99% C241-135N06.0.51-120 requires C, 65.14: H,
i3 B h SRl WA it 1
2. 55 net hfopesedstrutiures. eaamc@asﬁmhemb&t shﬁtsg 4ré ,g.\%}. .ﬂ,)pagt% p%f "ﬁ'l%‘%bo '
rs,

1 Y, 6. aowé!f’wteé%é‘}eq@ﬁ’ Aj@“ ot 1%?@“813%'9\/'@;% fonflesigtBOioh bf H), ES. .

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: CDCls, deuterochioroform:;

DMSO, dimethylsuiphoxide. 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 Fas, plates, Ryis the -
10  distance travelled by a compound divided by the distance travelled by the solvent fron{
on a TLC plate. Melting points were determined usmg a Perkin Elmer DSC7 ata heating
raie of 20°C/minute).

The powder X-ray diffraction (PXRD) pattern was determined using a SIEMENS D5000
15 powder X-ray diffractometer i tied with an automatic sample changer, a theta-theta

gonlometer automatic beam divergence slits, a secondary monochromator and a

scinfilfation counter. The sample was prepared for analysis by packing the powder on to

“a smcon wafer specumen mount. The specimen was rotated whilst being iradiated with
copper K-alpha, X-rays (wavelength = 1.5406 Angstroms) with the X-ray tube operated
20 at 40kV/40mA. The analysis was performed with the goniometer running in step-scan
mode set for a & second count per 0.02° step over a two theta range of 3° {o 40°, In the
results tables “Angle 2-Theta” is related to the interplanar spacing of the crystal, and the
intensity is given as a percentage of the greatest peak (I/1)).

25  The skilled crystallographer will appreciate that the relative intensities of the peaks may
vary due to a number of factors ‘such as orientation effects of crystals in the X-ray beamn
or the purity of the material being analysed or the degres of crystatlinity of the sample.
_ The peak positions may vary in sample height but the peak positions will remain
| substantially as tabulated. In addltion measurements using a different wavelength may
30 result vanatlon in the shift accordmg to the Bragg equation - nA. = 2d sin 8. These



Found C 56.62; H 6.93; N, 2.41 % C26H39NCB. 1.2 TFA Sepfainbes2ads 57. 00; H
6.77; N, 2.34% 2 Septenber 2005 WD 02/ 079143 PCT/|B02/ 00807 49
ExPr ecR—éOO%%éa 59Prep(R)-0 F' HNMR (CDCI 3, 400MHz) S: 1.08 58net hyl F(s,

0276 ¢ 7H), 1.80 o(t, 2H), 1.88-2.0 (m 2H), PCTABQRMST H),
245(m 1 H, 2.60 (t, 21-1), 3.28 (m3®H), 5.80 (brs, 1H), 6.82-6.92 (m
2H), 6.95 (dd, 1H). LRVS: nlz 396 (M H) ES-398 M 420 Ma' ES+. Anal .

Found C, 9hridlibi

ol e e U A R S
59net hoxyPEPSGQﬁ-BWG'E'Oﬁo 1.85 (m 12H), 1.95 ethyl (m 2H), 2.45 (m 1H) 2.65
(m Ml H), 3.05 (m 1H), 3.15 (t, 21-1), 3.25 (s, 3H), 3.30 (m 3H), 4.50

(t, 2H), 5.60 (brs, 1H), 6.70 (d, 1H), 6.90 (d, 1H), 7.00 (s, 11-1). LRVE:
mz 416 (%ﬁjﬂ@_ 61Prep(S) Me O HNI\/R(CDCI3 300|sz) S 1.50-

60met h})xyl&t’x& . ; b Dy 2.21 (s, 3H),

2.50 (m (ni, 2H), 4.50
(m 2H, 660(s 1H) 695(s 1H). LRVS: i 2 416(MH)

ES-. 62Prep(S)- CI'HNI\/Rmc.,CDCIB 300MHz) S: 1.50 61methoxy(m 21-1),
1.60-2.00 (m 10H), 2.60 &hoxy(m 3H), 3.20 (t, 2H), 3.30 (s, 3H),

methyl 3.45 (m 3H), 3.55 ( 3.60 (m 1 H, 60(brs 1H, 702 (d,
2H), 7.19 (d, 2H). LRVS: nf Dr e . HNVR (CDCI 3,
400MHz) 6: 1.3 62net ho>n£/)(s 1.8 (t, ethyl21-1);
1.93 (m 2H), 2.42 (m 3 (s, 31-1), 3.38 (m
2H), 4.55 (t, 2H), 5.5 (brls:, 1H), 7(d 1H, 7.1(d, 1 H. 7.2 (s, 1
H. LRVS: MH 430. ES' 64Prep(S)- @' HNVR (CDCI 3, 300MHz) 6: 1.40-

Hydrogen chloride gas was passed through a solution of the fert-butyl ester from
preparation 1 (302mg, 0.72mmot) in dichloromethane (5 mL}) at 0°C for 30 minutes. The
10. reaction mixture was concentrated jn vacuo and the residue azeofroped with
dichloromethane to give the title compound as a yeliow oil, (233mg, 0.6mmol, 82%); 'H
- NMR (CDCl; 400MHz) §: 1.4-1.55 (m, 2H), 1.6-1.75 {m, 6H), 1.75-1.85 (m, 2H), 2.4-2.5
(m, 1H), 2.6 (t, 2H), 3.2 (s, 3H), 3.2-3.3 (m, 2H), 3.4 (t, 2H), 3.8 (s, 3H), 5.9 (t, 1H), 6.8
(d, 2H), 7.1 (d, 2H); LRMS: m/z 390 (M-H"); and HRMS m/z 392.2430 (CaoH3sNOs
15  requires 392.2432).

The following compounds of formula | (see Table 1) may be prepared by methods
- analogous to those of Example 1 from the tert-butyl ester precursor indicated.

Rl i
: Y
. CH-CHy X

HOzc/ . O

, U
- 20
_ Table 1
Ex [Prec R X-Y | Data

2 grep methoxy OMe | 'H NMR (CDCl; 400MHz) 5: 1.1
| ethyl Y\/@/ | (& 3H), 1.5 (m, 8H), 1.9 (m, 4H),

! 2.0 (m, 2H), 2.5 (m, 3H), 3.2 (s,

e 3H), 3.3 (m, 2H), 3.8 (t, 8H), 4.0
' (s, 1H), 5.6 (d, 1H), 6.8 (d, 2H),
7.1 (d, 2H). LRMS: m/z 404 (M-
HY.




63met hoxy2.23 (m 15H), 2.43-2.63 (m 1H), ethyl 2. 80-256@efmber 2045, 3. 29 (s,

3H),
2H), 7.3
PCT/ | BO2

3.03-3.57 (m 3H),

Pt oot o

6 2.17 (m 17H),

2.40-2.58 (m 1 H), 63%et

. 3.60-3.83.(m HX®1-1),
LRVS: MtH, 426. TS 2 Septenber 2005 WO 02/079143 50

ecR- X-YData 65Prep(S)-cl' HNVR (CDCl 3, BODKBZpo®7 1. 17-
3.61-3.77

5.99 (br.s, 11-1),

hyl 2:98-3.57 (m 7H),

7.19 (d,

(m Me2H).. 5.93 (br.s, 1 H), 7.20-7.43 off(m 4H). LRVE: MtH, 440. S
66Pr ep( SLENE! PdvH RCDA 3,] 309ME) 6. I 40 GEHEET TOXY 2 18— (TT—16H);
2. 43-2. 683 ( m Pi@dp) |, methayy ¢l 3. TS~ _3H, 3|2 ‘ £ 1 3H),
5.83 (brk, 1M, G.@Byi(d, [LH, 7, 1H)], ¢y 73 )  Miolnd C
60.01; H 7./60; N, 3.00% %'m@ SHNGS. 0. 75H2D 84 ) 9 M| 7. 68;
N, 3.19% 67Prep(/S)- o' HNMR UEDCI 3, 400MHz) )‘i <} 5 f%(c, 31-1),
1.45-1. 66 (8H), 1.74-1.80 ethyl (m 2H), 1.|82J15d50 s Z“ 2102 (1
H, 2.42-2.55 (m| 39, 2.[75 (dd, 1 H), 3.3¢3.20 g &5 di )36 (m
oH), 4.do-4.187 (th 1H), .77 (brs, 1H), 6. &1 ARMSy 6. 03
(s, 1 H| LRVS: WM+tNa, 440. ES . Alternati ¥ g be pnepared
as foll qws: | (2S)-2-ff1-([f[3-(4-Chl or ophenyl b isqk Fequires
car bonvl )myclm@l@rt,ﬁéthgﬁ v ) =Z4=—methoxvbutragtig 0 lonJof the
product |f romaPrepafgii on 122 (9.6 200 Ohk (52 m)
‘was added t1iflugroacetiq“ag m, 2 d¥ihd-& @it ant
sol utiof wag stifdred at rjoomtenperature f fbed-4 4R af nospher e
of N2. To the re%ction"fi\'ias t hen added aqug¢ ¢ ?‘lfbr?ﬁ)eﬁ;%ol uti on (95
mM of al10%w v $olution) vith stirring ‘ : £-hé ddleolis | ayer
bet yeenipH 2|and 3. The layers were t -8 (ES78 - br gani ¢
er Wiag exer ' Myi' atteous—sodi-vm-carbonate solution (2 x 20 m of a
10% w v sol {il 6n E?T‘ue aqueous | a ver ¢ i OWMR (eBCRAPOMIHaNpat.6d | brine
(80 m) [was|then §WEd, 1 oLl oved - but ad&En. (91 B-2.0tm, 4Ry 2ds| wer e
separat ¢d and thp aqueous$”l ayer Was ext r agfBdtiAyaithtweha 32 (sudldnone (2 x 50
m). Theé cprbinkd organic |ayers were- t hed-3ddiZh, By (bt 5.8bs
distill ftioh at htnosphefic 15 pressure tpl1E)vol kX, 72 (traHWhede|ipon
‘crystal Fpsatpan-peewtediand—themxture - 1Hp. . Wz ¥4AMedtanpne (70
m ). The prpduct %{ﬁg]%m col | ectegNpy fi|tH NMR(CREH 400MbiE) 811.550| C for 65
hours uhder| Yacupb®¥h gi sodi LB, 1106, t.8¢émt BH), d.Cempbund as
. | 1H), 2.0 (g, 1H), 2.5 (m, 1H), 2.6
- (t. 2H), 3.2 (m, 4H), 3.4 (q, 2H),
5.9 (bs, 1H), 7.1 (d, 3H), 7.3 (m,
7 B ' . 2H). ERMS: m/z 362 (M+H").
[57P ":ﬁt?oxy - .OH | "H NMR (CDCl; 400MHz) 3: 1.6
ethyl \/\Q’ (m, 8H), 1.8 (m, 2H), 2.0 (m, 2H),
_ 7 2.5 (m, 64), 3.2 (s, 3H), 3.25 (m,
2H), 3.4 (m, 2H), 5.7 (bs, 1H), 6.7
(d, 2H), 7.0 (d, 2H). LRMS: m/z
: ‘ 376 (M-H"). HRMS m/z 378.2288
.8 5 _ - { (C24HayNOs requires 378.2275)
srep ";gﬂlloxy ~F "H NMR (CDCls 400MHz) 5: 1.5-
| euy | £ |21(m, 14R), 2.5 (m, 1H), 2.7 (m,
- F 2H), 3.2 (s, 2H), 3.3 (m, 2H), 3.4
_ (m, 2H), 6.8 (s, 1H), 7.25 (d, 2H),
7.5 (d, 2H). LRMS: m/z 428 (M-
o (F(!;‘). HHRMS m/z 430.2206
, ' . 22Ha0NO,F; requires 430.2200)
9| g g:ﬁ;';oxy - Et | 'H NMR (CDC, 400MHz) 5: 1.2
. - | (m, 3H), 1.6 (m, 8H), 1.9 (m, 4H),
2.0 (m, 2H), 2.5 (m, 1H), 2.6 (m,
, ‘ 4H), 3.2 (s, 3H), 3.3 (m, 2H), 34
[ {m, 2H), 5.9 (bs, 1H), 7.0 (d, 4H).
LRMS: m/z 388 (M-H"). HRMS
m/z 390.2639 (CasHasNO,
requires 390.2643)



a white solid (5.76 g) that was then purified by recr¥Sepkbea2dimn as
follows. To the crude product was added ethyl acetate (87 m) and ethanol
(13 M) wodhRR4d enaining insoluble 20 material was re . Ltration.
The et hanol was then renoved by azeotropic 2 Septenber %W%@P%?QMB
PCT/ 1 B0O2/ 00807 51 distillation at at heric pressure (to renove 110 mni
of solvent) and replaced with ethyl acetate (145 m) whereupon

crystal | i|$x ildheoqddirred. |TReY resul tant crydakli sed product was tHen
col I ect eq 1oy {fRrep rlahétoxunder cumane gi VEHNGRREDEISAPMHS) :galﬂs 0 the :
title pflodudtioas {atiwhite g&We sol iﬂ 145 -QH)lﬁ)o@ 1 p.
(ethyl agetatle) 2134 5 216 ( DVBO )2§ ml14 2365)2 (rP 8 H) , _
1.62-1.74 (mj 3 Hf, 1.74-1.86 (m 1 H), 1CJQ,%§) ’3_1,-95(23,.5 (t, 2 H, -
3.03 (g, |2 Hj, 3.10 (s, 3{H, 3.13-3.27 (m 323531}3(,“ 29(d,
2 H, 9.16 (4, br,| 1 H; LRVE (ES negative)s d8H Ed ﬁ);
[MH - (3%Cl) J For janal yti ¢al purposes the t|1t|_|)eMpr1q Ufgoo ILRSAS: ee
aci d) wa$ obhtained by digsolving this sodilumgsglH* PIRWéﬁ{!zw@g? ed with
5 Mhydrochlgric 4cid and| extracted with digh N@‘;Pf cf t he |
sol vent Iy bllow ng a stream of nitrogen O“ﬂnai gap@ tIe ‘
product; ' H NVR ([)I\/BO dé 300|\/Hz) 8: 1.22-1. 5ﬁ§
‘H)., 1.9642.08 (m 93-2.27 (m 1 H), 6265%
3.11 (s, H m 2 /7. 20 (T,
H: LRVB ??zs fﬁi%,c ?"eﬁf’e’ 789 [2M 501 ) 4 k :
(col'um: | Chi gal Pak AS (25 . ts ' $
acid (9545/0}5 v/ /v) flow rate: 10rﬂ/m) &\ élg)t
injectioph volume: [20 |; deétection: W@ 220 H
ng/ M prepared inj{nobil e phase) Retention T
(5.7%, [mjof enamtioner 14.3 mn (94.3%. 1
a) Mono-hydrate To the sodiumsalt of Exam %
of a 3.9powajer i i sopr ppanol sol ution. m gtirred
for 12 dpys ywheredpon it yas isolated by 1iFIf1' L 24 6duct gdve t he
‘foll ow nJTEX““r“at‘cgrb 2o—Angte—tntenstty 5 g RS .a. fOI 3 ensity
Angl e | nj éefis ébzgg%zé(y%? Thet a Thet a 0 HZ) 15"'
3.55230. B17. 70813] 527" 881p§30.67 .1548’ @;2 1@112 (m, %"1113_?271:7 5
9.5263. 1)18. 3131223. 47815. 1317 437157 ), 10205 (¢
10. 35915} 718) 54528. 924. 08B13. 931. 70%813. 9 25‘25('”" 1"') 27“ 2H), 3.1~
10. 60814} 318| 8111424. 3131P. 632. 11424. 6 11. t)?@%(g' @}_I#i) 732 99813. 3
12.3693. [719. p7810p25. 0132p. 833. 37518. 8 ), 34' m, 2H), 6.6 (bs,
12.93913f 220] 2739. 625. 51%29. 933. 81514 1H), 6.7 (d, 1H), 63(t 1H), 70-
13423312} 320} 6275]. 925. 98/25. 534. 26614. 4 | 7-1 (M, 2H). LRMS: m/z 376
13. 835142201-82029-427 10718 235 70515, 7 $M+H ). .
14. 34537] §0 ?g)z BMePX40530 635, 98944, 1 | 'H NMR (CDCl, 400MHzZ) 5: 1.5-
: ethyl \/\ﬁ 1.75 (m, 9H), 1.8-2.0 (m, 5H), 2.1
cl {dd, 1H), 2.5-2.6 (m, 1H), 2.6 (t,
' 2H), 3.25 (s, 3H), 3.25-3.3 (m,
2H), 3.35-3.4 (m, 2H), 5.9 (bs,
TH), 7.1 {d, 1H}, 7.15-7.25 (m,
3H). LRMS: m/z 396 (M+H™).
HRMS m/z 396.1949
: (C2iH3INOLCl requires 396.1936)
14 |Prep |methoxy |  Cl 'H NMR (CDCl; 400MHz) &: 1.5-
14 | ethyl \/\:Q 1.75 {m, 9H), 1.75-2.0 (m, 5H),
' ‘ 2.1 (dd, 1H), 2.45-2.55 (m, 1H),
2.75 (t, 2H), 3.25 (s, 3H), 3.20-3.3
-f {m, 2H)}, 3.35-3.4 (m, 2H), 6.1
(bs, 1H), 7.1-7.25 (m, 4H). LRMS:
miz 396 (M+H"). HRMS m/z
396.1946 (021H31NO4C| I'eqtili'es
396.1936)



14.8871621. 44352. 727. 86919. 236. 51416. 7 . 2 September 2005
15.1616. 821. 61141. 628. 7162138. 15114. 6 2 Sept enber 2005 WO 02/ 079143

16,8136 S350A5]

16. 37224.921.88121. 228. 7881938. 92517
328.98927. 239. 09119

17.20322. 122. 47247. 130. 23213. 439. 96113 4.40832.7 Differenti al
calorinetry (DSC) was performed using a Perkin Elmer DSC 7

PCT/IBO2/008G7

mat ol Dy Af +ha o
I T T e

fitted wiijthe d

Pragt

was accurlagsel
with a 5{perf
range 40¢ to
at betwegn 5(
person wifl | 3
as a resuylt d
Exanpl e 22 g3
Angl e I ngensi

Prgf!

300C
and

5. 46312, P17. 1

6. 654100'3—045‘6 24

9. 33631. B18. §%@5
6

11. 57155] 920

12. 5610. p20. p0231

13. 28722§ 920
15. 12533} 620
66760 321

gisat g
Lppr-eq
f sa

ty A
§1495.

150 C an
iate that the nelting poi Bk
ple impdrity. 10 b) AnhyddBugHhS3s-FAdms 2l sal 1
we the fol | opi ng PXRD patt er n| &% {-h btk ¢-20dg2H). | v
igle Inténsity 2-Theta 09@L tﬁFgWé
622. 7353028. 92623. 8 m/z

e Xa Vo Wl Vol i, 3

- NfgOG UM H )y
6.1943 (CyiHg;NOLCI

| ERUAIES 39649860 12631930

scanni ng
i nstrument

qeat Ic qappy € changer—Agpgst-ratety—31g sgnpl e
gﬁfﬂgjqpt_u a S5O0mcrogtt Datg - —afhchcrinp |
Gyt d-~ The esT

with a

seal ed
t he
urred
skilled

range

of
itensity
%

45430. 7

5599

Q026

BiPheah 94 B8R (@DGL @OOMHZ) 57225, {
38. 925. 298; {t, 3H), 1.2-1.95 (m, 16H), 2.3 (m,
825. 57920 1H}, 2.55 (m, 2H), 3.25 (m, 2H),
68345. 426. 71 3.7 (s, 3H), 6.7 (s, 1H), 6.8 (d,
9423[l. 527. 15[124. 236. 01119 2H), 7.1 (d, 2H). LRMS: m/z 374

D. 627. 46R2. 736. 99717. 4 (M-H'). HRMS m/z 376.2485

B31. 4821

PCT/ 1802/ 008

1-(f f 3 (4-jmetho
cycl opentyl | jmet hv

£ 4031722418986
17.02462.552.%5?3
D

5

5(

6227 73720 238 70421 2 i (CoHssNO, requires 376.2482)

Resep7. 130, e b HN RG], 200MHAD0RT D7
3 PREPARALI ONS PARATI [, 3H},ehr45-B96y(In, 41 hipt hox v}
xyphenvflpr opyl'Tant no} car plomylH), B41 (m, 1H), 2.59 (t,

f but anedte Mew O C Me Of 2, 3.3 (t, 2H), 3.8 (s, 3H), 5.67

(m, 1H), 6.82 (d, 2H), 7.08 (d,
2H). LRMS: m/z 348 (M+H").

18

Prep
18

H

'H NMR (CDCl; 400MHz) 5: 1.47
(m, 2H), 1.73 (m, 4H), 1.77-2.00
(m, 6H), 2.31 {m, 2H), 2.60 (t,
2H), 3.29 {m, 2H), 3.8 (s, 3H),
5.57 (m, 1H), 6.82 (d, 2H), 7.11
(d, 2H). LRMS: m/z 334 (M+H").

19

Prep
19

"H NMR (CDCl; 400MHz) 5: 1.47
(m, 2H), 1.73 (m, 4H), 1.77-2.00
(m, 6H), 2.31 (m, 2H), 2.60 (,
2H), 3.29 (m, 2H), 3.8 (s, 3H),
5.57 (m, 1H), 6.82 (d, 2H), 7.11 -
(d, 2H). LRMS; m/z 338 (M+H").

120

20

Prep

1.98 (m, 12H), 2.37 {t, 2H), 2.58
{t, 2H), 3.23 (g, 2H), 5.57 (m,
1H), 7.07 (d, 2H), 7.20 (d, 2H).
LRMS: m/z 338 (M+H").

21

Prep
21

"H NMR (CDCl; 400MHz) 5: 1.46
(m, 2H), 1.66 (m, 4H), 1.73-1.98
(m, 6H), 2.29 (t, 2H), 2.58 (t, 2H),
3.17 (&, 2H), 3.26 (q, 2H), 4.53 (t,
2H), 6.59 (m, 1H), 6.70 (d, 1H),
'6.90 (d, 1H), 7.01 (s, 1H). MP
94.5-97.0°C. LRMS: m/z 346
(M+H*). Anal. Found C, 68.50; H,
7.78; N, 4.01. Conz-,rNOq_’O.stzO
requires C, 68.65; H, 7.92; N,

‘.\/\/Q,OMQ
‘\_/\/@/Cl * | "H NMR (CDCl; 400MHz) &: 1.40-
*\/\@

4.00% '



The product from Preparation 68 (325ny,

(178ny, 1.08mmol),

2/979133r| et hyl anmi ne (0.3ml, 2.16mmol) we
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c40c

), R4 (i), 2.55
), 8.2 (s, 3H), 3.25 (m, 2H),

3 35 (m, 2H), 5.9 (bs, 1H), 6.9 (m,
2H), 7.1 (m, 2H), 10.4 (bs, 1H).
LRMS: m/z 378 (M-H"). [o] +0.4
(EtOH, ¢ 1). HRMS mi/z 380.2232
(C22HasNOs requires 380.2225).
Anal. Found C, 63.73; H, 7.92; N,
4.11. CpH30NOLF0.67H,0
requires C, 63.62; H, 8.04; N,
3.82%

.4 t2r

24

Prep
24

(S)
methoxy-
ethyi

'H NMR (CDCl; 400MHz) 5: 1.4-
1.70 (m, 8H), 1.80-2.05 (m, 6H}),
2.4-2.5 (m, tH), 2.6 (t, 2H), 3.2
(s, 3H), 3.2-3.3 (m, 2H), 3.4 {t,
2H), 3.8 (s, 3H), 5.8 {bs, 1H), 6.8
(d, 2H), 7.1 (d, 2H). LRMS: m/z
390 (M-H). [a]p -0.01 (EtOH, ¢
1.87). HRMS m/z 392.2425
(C2H33NOs requires 392.2432)

25

Prep

methoxy-

(S)-

ethyl

'H NMR (CDCl; 400MHz) 5: 1.41-
2.06 (m, 14H), 2.43-2.60 (m, 2H),
3 2.57 (t, 2H), 3.18 (t, 2H), 3.33
(s..3H), 3.24-3.4 (m, 4H), 4.53 (1,
2H), 5.80 (bs, 1H), 6.66 (d, 1H),
6.88 (d, 1H), 7.0 (s, 1H). LRMS:
m/z 402 (M-H). {o}p 0.00 (EtOH,
¢ 0.93). Anal. Found C, 66.85; H,
8.24; N, 3.35. CasHasNOs0.5H,0
requires C, 66.97; H, 8. 31N,
3.40%

26

Prep

\

'HNMR (CDCls, 400MHz) 8:1.13-
1.98 (M, 10H), 2.16-2.28 (m, 4H),
2.70-3.03 (m, 4H), 5.60 (brs, 1H),
6.88 (d, 1H), 7.40 (d, 1H), 7.57

(d, 1H), 8.08 (d, 1H), 8.17 (d, 1H),

8.86 (d, 1H). LRMS: ES m/z 353
(M-H).

-
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27

Prep
27

methoxy
ethyt

MeO

'HNMR (CDCls, 400MHz)-5: 1.20
{m, 2H), 1.60 (m, 8H), 1.80 (t,
2H), 1.90 (m, 3H), 2.50 (m, 1H),
2.0 (t, 2H), 3.20 (m, 5H), 3.40 (m,
2H), 3.80 (s, 3H), 6.00 (brs, 1H),
6.90 {m, 2H), 7.10 (d, 2H), 7.20
(d, 2H). LRMS: ES+ m/z 392
{(M+H). HRMS: m/z 392.2431
(C22H33NOs requires 392.2422)

28

Prep

methoxy
ethyl

Me

:

'HNMR (CDCls, 400MHzZ) &: 1.30
(m, 2H), 1.40-1.70 (m, 6H), 1.80
(m, 2H), 1.90-2.10 (m, 3H), 2.30
(s, 3H), 2.42 (m, 2H), 2.60 (t,2H),
3.20( s, 3H), 3.30 (m,2H), 3.40
{m, 2H), 5.85 (brs, 1H), 7.15 (brs,
4H). LRMS: ES+ m/z 376 (M+H).
HRMS m/z 376.2484 (CH3aNO,

requires 376.2483).

29

Prep

methoxy
ethyl

-

OBn

"HNMR (CDCls, 400 MHz) 5:1.60
(m, 8H), 1.90(m,4H), 2.00 (m,
2H), 2.50 (m,1H), 2.60 (t, 2H),
3.20 (m, 5H), 3.30 (q, 2H), 5.00
(s, 2H), 5.80 (brs, 1H), 6.90 (m,
3H), 7.20 (t, 2H), 7.40 (m, 5H).
LRMS: ES+ 468 (M+H).

30

Prep
30

methoxy -
ethyl

-

Ole

'HNMR (CDCls, 400MHz) 5:1.43-
1.76 (m, 10H), 1.80- 2.15 (m,
4H), 2.50 (m,1H), 2.60 (t,2H),
3.25 (s, 3H), 3.30 (m, 2H), 3.35
(m, 2H), 3.78 (d, 2H), 4.01 (t, 1H),
5.75- 5.95 {brm, 1H), 6.10- 6.45
(brm, 1H), 6.70 (m, 1H), 6.90 (m,
1H), 7.18 (m, 1H). LRMS: ES+
392.2 (M+H).

31

Prep
31

methoxy

-ethyl

MeO OMe

d

"HNMR (CDCls, 400MHz) 1.50-
1.70 (m, 8H), 2.00 (m, 3H), 2.10
(dd, 1H), 2.30 {m, 1H), 2.60 (¢,
2H), 3.20 (m, 2H), 3.30(s, 3H),
3.40 (q, 2H), 3.8 (d, 6H), 6.10 (
brs, 1H), 6.30 ( brd, 2H), 7.00 ( d,
1H). LRMS: ES+ 422.3 (M+H),
Anal. Found C 65.16; H 8.46: N
3.17 %. (C2sHzsNOg Requires: C
65.53; H 8.36; N3.32 %) -

32

Prep

32

(S)-
methoxy
ethyl

é

OMe

"HNMR (CDCls, 300MHz)

1.50-1.78 (m, 12H), 1.91-2.13 (m,
4H), 1.48-1.62 (m, 3H), 3.20-3.47
(m.7H), 3.80 (s, 3H), 5.82 (t, 1H),
6.83 (d, 2H), 7.10 (d, 2H). LRMS:

TS" miz 406 (M+H).
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XY
33 |Prep | H 'HNMR (CDCls, 400MHz) 5:1.40
33 (m, 2H), 1.55 (m, 4H), 1.80 (m,
O 4H), 1.90 (m, 2H), 2.2 (m, 2H),
3.1 (t, 2H), 3.3 (q, 2H), 5.60 (brs,

1H), 7.25 (m, 1H), 7.35 (m, 1H),
7.45 (m, 2H), 7.70 (d, 1H), 7.80 ]
(d, 1H), 7.95 (d, 1H). LRMS: ES
m/z 352 (M-H), 705 (2M-H).

34 |Prep |H O O 'HNMR (CDCl;, 400MHz) 5:1.40

(m, 2H), 1.50 (m, 4H), 1.70-1.90
(m, 6H), 2.20 (m, 2H), 2.80 (t,
2H), 3.30 (g, 2H), 5.60 (brs, 1H),
7.25(d, 1H), 7.40 {m, 2H), 7.55 (s,
1H), 7.70 (m, 3H). LRMS: ES” m/z
352 (M-H), 705 (2M-H).

135 | Prep | (S)- HNMR (CD;0D, 300MHz)
135 | methoxy \/\/@i §:1.45-1.88 (m, 8H), 2.0-2.12 (m,
| ethyl 3H), 2.45 (c, 1H), 2.65 (t, 2H),

3.20 (t, 2H), 3.25 (s, 3H), 3.35 (1,
2H), 7.10-7.20 {m, 2H), 7.35 (d,
1H). LRMS: ES m/z 412 (M-H).
CHN: 0.16 CH.Cl»

'HNMR (CDCls, 400MHz) 5:1.45-
1.70 (m, 10H), 1.75-1.83 (m, 1H),
1.85-1.96 (m, 3H), 2.05-2.15 (m,
2H), 2.43-2.52 (m, 1H), 2.57 (,
2H), 3.21 (s, 3H), 3.35 (bs, 2H),
5.80 (bs, 1H), 6.89 (d, 1H), 6.95
(d, 1H), 7.23-7.30 (m, 1H).

LRMS: ES* m/z 436 (M+Na).
Found: C, 59.36, 59.17; H, 7.30,
7.27, N, 2.68, 2.69. Requires: C,
58.96; H, 7.46; N, 3.03 (M + 0.29
pentane + 0.11 TFA + 0.80 water)

{37 [Prep [(S)- "HNMR (CD3OD, 400MHzZ) 5:1.25
37 | methoxy \/\Ij’ (m, 1H), 1.40-1.82 (m, 11H), 2.0
| ethyl (m, 3H), 2.38 (c, 1H), 2.60 (t, 2H),

36 | Prep | (S)-
36 methoxy
ethyl

3.08-3.18 (m, 7H), 5.46 (brs, 1H),
6.80 (d, 2H), 7.25 (s, 1H). LRMS:
ES" m/z 396 (M-H). CHN: 0.36
CH,Cl, 0.6 H.O

'HNMR (CD;0OD, 400MHz) &:
1.23 (d, 2H), 1.32-1.45 (m, 4H),
1.72 (, 2H), 1.81 (¢, 2H), 1.93 (m,
2H), 2.16 (t, 2H), 2.60 (t, 2H),
3.15 (t, 2H), 6.77 (m, 2H), 7.08 (t,
| 1H). LRMS: ES m/z 338 (M-H).
CHN: 0.51 CH,Cl,

'38 Prep | H
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39 [Prep [H 3 "HNMR (CD4OD, 400MHz) 5:1.45

ES” m/z 338 (M-H). CHN: 0.08
H.0

"HNMR (CDs0D, 400MHz) 5:
1.47 (m, 2H), 1.52-1.69 (m, 4H),
1.75 (t, 2H), 1.88 (f, 2H), 2.0 (m,
2H), 2.17 (1, 2H), 2.60 (t, 2H),
3.18 (t, 2H), 7.1 (d, 2H), 7.23 (d,
2H), 7.68 (brs, 1H). LRMS: ES"

2H), 6.85-7.95 (m, 3H). LRMS:
40 {Prep | H
0 '\/\/Q/

m/z 386 (M-H). CHN: 0.1 H.O

41 [ Prep [ (S)- 'HNMR (CDCl;, 300MHz) 5:1.40-
41 | methoxy \/\/(fj 2.80 (m, 12H), 2.16-2.43 (m, 2H),
ethyl 2.90-3.08 (m, 2H), 3.18-3.50 (m,

7H), .18 (s, 1H), 7.20-7.31 (m,

2H), 7.77 (t, 1H), 8.50 (d, 1H).

42 | Prep | H JHNMR (CDCl,, 400MHz) 5:1.35-
42 ‘v\/@ 1.43 (m, 2H), 1.55-1.65 (m, 4H),
| 1.66-1.90 (m, 6H), 1.97-2.05 (m,

2H), 2.20-2.29 (m, 2H), 2.58 {t,
2H), 2.80-2.90 (m, 4H), 3.24-3.30
(m, 2H), 5.49 (bs, 1H), 6.90 (d,
1H), 6.92 (s, 1H), 7.10 (d, 1H).
LRMS: ES" m/z 342 (M-H).
Found: C, 73.71, 73.77; H, 9.08,
9.18; N, 3.36, 3.36. Requires: C,
73.81; H, 8.06; N, 3.75 (M + 0.06
EtOAC + 0.34 pentane)

43 | Prep [ (S)- "MNMR (CDCl;, 300MHz) 5:1.50-
43 | methoxy \/\/@ ] 2.12 (m,14H), 2.48-2.62 (m,3H),
| ethyl 3.23-3.47 (m, 7H), 4.25 (s, 3H),

5.77 (&, 1H), 6.65-6.75 (m, 2H),
6.81 (d, 2H). LRMS: TS" m/z 420
(M+H).

-X-Y
39 E (m, 2H), 1.51-1.65 (m, 4H), 1.75
(t, 2H), 1.80 (t, 2H), 1.95 (m, 2H),
2.15 (t, 2H), 2.61 (t, 2H), 3.18 (¢,
OCF,
~
o
N
—
| o

44 1 Prep | (S)- "HNMR (CDCls, 300MHz) 5:1.37-
44 | methoxy 2.02 (m, 14 H), 2.40-2.51 (m,
| ethyl 1H), 2.68-2.83 (q, 2H), 3.23-3.50

(m, 7H), 5.61 (s, 1H), 7.22-7.38
(m, 3H), 7.67-7.90 (m, 3H), 8.72
(d, 1H). LRMS: TS* m/z 439
(M+H). '
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45 | Prep | H Br | "THNMR (CD;OD, 400MHz) &:
45 \/\/O/ 1.42-1.51 (m, 2H), 1.55-1.68 (m,
4H), 1.72-1.79 (m, 2H), 1.83-1.90

(m, 2H), 1.98-2.05 (m, 2H), 2.17 .
(t, 2H), 2.55 (t, 2H), 3.17 (t, 2H),
7.06 (d, 2H), 7.35 (d, 2H). LRMS:
ES” m/z 380 {M-H). Found: C,
57.52, 57.59; H, 6.65, 6.66; N,
3.37, 3.35. Requires: C, 57.19; H,
6.58; N, 3.58 (M + 0.13 pentane)
46 |Prep | H e | "HNMR (CDCls, 400MHz) &: 1.41-

M
46 N, | 1.55 (m, 2H), 1.57-1.73 (m, 4H),
| ‘v\/@/)\' 1.82-2.00 (m, 6H), 2.33 (t, 2H),
' , 2.78 (t, 2H), 3.33 (q, 2H), 4.07 (s,

3H), 5.59 (t, 1H), 7.22-7.36 (m,
'2H), 7.51 (s, 1H), 7.91 (s, 1H).

47 [Prep [H CN | "HNMR (CDCls, 400MHz) 5: 1.45-
67 \/\/@/ 1.52 (m, 2H), 1.58-1.65 (m, 4H),
1.75-1.90 (m, 4H), 1.93-1.95 (m,

2H), 2.25-2.29 {m, 2H), 2.66 (t,
2H), 3.22-3.30 (m, 2H), 5.67 (bs,
1H), 7.27 (d, 2H), 7.51 (d, 2H).
ES m/z 327 (M-H). Found: C,
58.78, 58.89; H, 6.96, 6.96; N,
6.40,6.41. Requires: C, 58.57; H,
6.58; N, 6.80 (M + 1.17 water +

0.55 TFA).
48 |Prep | H =N, 'HNMR (CDCl,, 400MHz) 5:1.49
| 47 ' NMe | (m, 2H), 1.65 (m, 4H), 1.90 (m,

6H), 2.30 (t, 2H), 2.77 (t, 2H),
3.35 (g, 2H), 4.27 (s, 3H), 5.63
(brs, 1H), 7.23 (d, 2H), 7.45 (s,
1H), 7.70 (d, 2H), 7.87 (s, 1H).
LRMS: m/z 358 (M+H), TS.

e
(49 TPrep [H | O, | "HNMR (CDCl;, 400MHz) 5: 1.40-
a8 | \/\/@’\J 1.53 (m, 2H), 1.74-2.03 (m, 12H),
| - 2.28 (1, 2H), 2.56 (t, 2H), 2.77 (&,

2H), 3.27 (t, 2H), 4.14 (t, 2H),

5.56 (brs, 1H), 6.71 (d, 1H), 6.82

(s, 1H), 6.88 (d, 1H). LRMS: m/z

358 (M-H), ES". Anal. Found C,

69.81; H, 8.09; N, 3.88%.

CaiH2NO, requires C, 70.17; H,
8.13; N, 3.90%.
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50

Prep
4%

H

"HNMR (CDCls, 400MHz)5: 1.37-
1.45 (m, 2H), 1.56-1.59 (m, 4H),
1.73-1.90 (m, 6H), 2.23 (t, 2H),
240 (s, 3H), 2.55 (t, 2H), 3.24 (dt,
2H), 5.60 (brs, 1H), 7.05 (d, 2H),
7.14 (d, 2H). ). LRMS: m/z 348
(M-H), ES". Anal. Found C, 63.68;
H, 7.66; N, 3.67%.
CioH2sNO3S5.0.09 TFA requires C,
64.04; H, 7.59; N, 3.89%.

51

Prep

'HNMR (CDCls, 400MHz) 5: 1.20
(d, 3H), 1.40 {m, 2H), 1.50-1.90
(m, 10H), 2.20 (m, 2H), 2.60 (m,
1H), 3.05 {m, 1H), 3.15 (t, 2H),
3.25 (m, 1H), 4.50 (t, 2H), 5.50
(brs, 1H), 6.70 (d, 1H), 6.90 (d,
1H), 7.0 (s, TH). LRMS: m/z 358
(M-H), ES".

52

Prep

'HNMR (CDCl3, 400MHz) 5: 1.10
(d, 3H), 1.40 (m, 2H), 1.60 (m,
6H), 1.90 (m, 4H), 2.30 (m, 2H),
2.50 {t, 2H), 3.10 {t, 2H), 4.00 {m,
1H}, 4.50 (t, 2H), 5.40 (d, 1H),
6.65 (d, 1H), 6.85 (d, 1H), 6.95 (s,
1H). LRMS: m/z 358 (M-H), ES".

53

Prep

(S)-
methoxy

1 ethyl

\/\Q/SMG
s
' Me
s
Me : 7
\/\/@Shﬂe

Prep

'HNMR (CDCls, 400MHz) 5: 1.45-
1.64 (m, 8H), 1.78-1.94 (m, 6H),
2.41 (s, 3H), 2.45-2.50 (m, 1H),
2.58 (t, 2H), 3.22-3.27 (m, 5H),
3.32-3.37 (m, 2H), 5.72 (brs, 1H),
7.07 (d, 2H), 7.15 (d, 2H). LRMS:
m/z 406 (M-H), ES". Anal. Found
C, 65.02; H, 8.54; N, 2.87%.
C22H33NO,S.0.26 EtOAc requires
C, 64.84; H, 8.46; N, 3.16%.

| 1H), 5.70 (brs, 1H), 6.78 (dd, 1H),

‘Anal. Found C, 69.81; H, 8.09: N,

'HNMR (CDCl;, 400MHz) 5: 1.43-
1.53 (m, 3H), 1.58-1.69 (m, 8H),
1.70-1.82 (m, 1H), 1.83-2.01 (m,
4H), 2.28 (t, 2H), 3.33 {t, 2H),
3.42 (m, 1H), 4.23 (t, 1H), 4.60 (%,

6.88 (t, 1H), 7.11 {t, 1H), 7.18
(dd, 1H). LRMS: m/z 330 (M-H)
ES™332 MH" 354 MNa* ES*.

3.88%. CzHxNOQ, requires C,

170.17, H, 8.13; N, 3.90%.



Nt

Il coto
-

I Mn,
=r=~(V =E -ar

N M-
(h Nr

“odrerd

NV=NN(MJ

N OON C7~Q\i
N~t0 N " oy
.. Vi(nv co : [of0) | ~
r(ON~ N 66 C 4 Via’ |O48ECONOO ~i C 7~~i o:mQ@WP?WO N -

<Mt n2 -

+ -NE =ao (D -1t U) 28eptehiler200%
C4AN ~..r
NVE~~. "

Ev-0)C6 N- OE

Ex

Prec

R1

-X-Y

Data

55

Prep
54

(S)-
methoxy
ethyl

'HNMR (CDCl3, 400MHz) 5: 1.47-
1.70 {m, 8H), 1.73-1.79 (m, 2H),
1.94-2.06 (m, 5H), 2.45-2.51 (m,
1H), 2.55 (1, 2H), 3.15-3.18 (m,
4H), 3.23 (s, 3H), 8.33-3.36 (m,
2H), 4.53 (1, 2H), 6.26 (brs, 1H),
6.75 (dd, 1H), 6.89 (d, 1H), 7.02
(d, 1H). LRMS: m/z 402 (M-H),
ES". Anal. Found C, 66.36; H,
8.20; N, 3.29%. CasH33NO5.0.14
TFA requires C, 66.66; H, 7.96;
N, 3.34%.

56

Prep
65

(8)-

{ methoxy
ethyi

'HNMR (CDCls, 400MHz) 5: 1.50-
1.70 (m, 6H), 1.80 (t, 2H), 1.90-
2.05 (m, 5H), 2.20 (s, 3H), 2.50
(m, 2H), 2.55 (&, 2H), 3.15 (¢, 2H),
3.30 (m, 5H), 3.40 (m, 2H), 4.50
(t, 2H), 5.80 (brs, 1H), .70 (s,
1H), 6.85 (s, 1H). LRMS: m/z
432 (M-H), ES.

57

Prep
56

(S)-
methoxy
ethoxy
methyl

'HNMR (CDCls, 400MHz) 5: 1.43-
2.06 (m, 12H), 2.57 (t, 2H), 2.63
(brm, 1H), 3.18 (t, 2H), 3.27 (q,
2H), 3.34 (s, 3H), 3.44-3.53 (m,
3H), 3.58 (t, 2H), 3.64 (brt, 1H),
4.53 (t, 2H), 5.90 (brs, 1H), 6.68
(d, 1H), 6.89 (d, 1H), 7.00 (s, 1H).
LRMS: m/z 432 (M-H), ES".

Anal. Found C, 64.90; H, 8.16; N,
2.99%. CaqHgsNQOg.0.5H,0
requires C, 65.14; H, 8.20; N,
3.16%.

58

Prep

(S)
methoxy-
ethoxy
methyl -

R
PUes
«SI<

'HNMR (CDCls, 400MHz) 8:1.42
(s, 6H), 1.47-1.67 {m, TH), 1.76-
1.86 (m, 4H), 2.04 (dd, 1H), 2.55
(t, 2H), 2.69-2.65 (m, 1H), 2.04
(s, 2H), 3.23-3.28 (m, 2H), 3.32
(s, 3H), 3.46-3.50 (m, 3H), 3.55-
3.62 (m, 3H), 6.00 (brs, 1H), 6.60
(d, 1H), 6.87 (d, 1H), 6.92.(s, 1H).
LRMS: m/z 460 (M-H), ES". Anal.
Found C, 566.62; H, 6.93; N,
2.41%. CueHagNOs.1.2 TFA
requires C, 57.00; H, 6.77; N,
2.34%.

~ AZO=Or

]
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59 | Prep | (R)- 0, ¢ | 'HNMR (CDCls, 400MHz) 5: 1.08
58 | methyl \/\/Q: Yo | (s, 3H), 1.42-1.76 (m, 7H), 1.80
o (t, 2H), 1.88-2.0 (m, 2H), 2.10 (m,

1H), 2.45 (m, 1H), 2.60 (t, 2H),
3.28 (m, 2H), 5.80 (brs, 1H),
6.82-6.92 (m, 2H), 6.95 (dd, 1H).
LRMS: mfz 396 (M-H) ES 398
MH" 420 MNa® ES*. Anal. Found
C, 55.84; H, 6.20; N, 3.01%.

- 020H25F2N05.1 H20021 CHzCig
requires C, 56.03; H, 6.38; N,
3.23%.

*HNMR (CDCls, 300MHz) 8: 1.20
(d, 3H), 1.40-1.85 (m, 12H), 1.95
(m, 2H), 2.45 (m, 1H}, 2.65 (m,
1H), 3.05 (m, 1H), 3.15 (f, 2H),
3.25 (s, 3H), 3.30 (m, 3H), 4.50 (i,
2H), 5.60 (brs, 1H), 6.70 (d, 1H),
6.90 (d, 1H), 7.00 (s, 1H). LRMS:
m/z 416 (M-H), ES".

61 | Prep | (S)- "HNMR (CDCl,, 300MHZ) 5: 1.50-
60 | methaxy \/\Jij[) 1.70 (m, 8H), 1.75 (t, 2H), 1.90-
"~ ethyl 2.10 (m, 4H), 2.21 (s, 3H), 2.50

60 Prep | (S)-
59 methoxy
ethyl

{m, 1H), 2.60 (t, 2H), 3.25 (s, 3H),
3.30 (m, 2H), 3.35 (m, 2H), 4.50
{m, 2H), 5.80 (brs, 1H), 6.60 (s,
1H), 6.95 (s, 1H). LRMS: m/z
416 (M-H), ES..
'HNMR (CDCls, 300MHz) 5: 1.50
(m, 2H), 1.60-2.00 (m, 10H), 2.60
(m, 3H), 3.20 (t, 2H), 3.30 (s, 3H),
3.45 (m, 3H), 3.55 (m, 2H), 3.60
(m, 1H), 6.0 (brs, 1H), 7.02 (d,
2H), 7.19 (d, 2H). LRMS: m/z
424 (M-H), ES".
"HNMR (CDCls, 400MHz) 5 1.3
(s, 6H), 1.4-1.79 (m, 10H), 1.8 (t,
2H), 1.93 (m, 2H), 2.42 (m, 1H), |
Me Me 3.17 (m, 4H), 3.3 (s, 3H), 3.38 (m,
2H), 4.55 (t, 2H), 5.5 (brs., TH),
6.7 (d, 1H), 7.1 (d, 1H), 7.2 (s,
1H). LRMS: M-H, 430. (ES)

64 | Prep [ (S} . Ct | THNMR (CDCl,, 300MHz) 5: 1.40-
- 63 | methoxy 2.23 (m, 15H), 2.43-2.63 (m, 1H),
: ethyl - 12.80-2.95 (m, 1H), 3.29 (s, 3H),
, 3.03-3.57 (m, 3H), 3.60-3.83 (m,
‘ HO .

2H), 5.99 (br.s, 1H), 7.19 (d, 2H),
7.30 (d, 2H). LRMS: M+H, 426.
‘ (TS)

62 | Prep | (S)-

61 methoxy
ethoxy

| methyl

63 | Prep | (S)-
: 62 methoxy
ethyl
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Ex [ Prec [R’ -X-Y Data
65 | Prep | (S)- cl 'HNMR (CDCls, 300MHz) &: 1.17-
64 | methoxy 217 (m, 17H), 2.40-2.58 (m, 1H),
ethyl 2.98-3.57 (m, 7H), 3.61-3.77 (m,
Me 2H), 5.93 (br.s, 1H), 7.20-7.43
OH (m, 4H). LRMS: M+H, 440. (TS")
66 | Prep | (S)- OMe | THNMR (CDCly, 300MHz) 5: 1.40- “
65 | methoxy \/\/@ 2.18 (m, 16H), 2.43-2.68 (m, 3H),
ethyl Cl 3.30 (s, 3H), 3.26-3.48 (m, 2H),

3.88 (s, 3H), 5.83 (brs, 1H), 6.83
{d, 1H), 7.04 (d, 1H), 7.20 (s, 1H).
Anal. Found C, 60.01; H, 7.60; N,
3.00%. CaaH3:CINOs.0.75H,0
requires C, 60.13; H, 7.68; N,
3.19%.

67 Prep (S)- 0 'HNMR (CDCls, 400MHz) 5: 1.42
66 | methoxy \N©:)-Me (d, 3H), 1.45-1.66 (8H), 1.74-1.80
, ethyl (m, 2H), 1.82-1.95 (m, 3H), 1.97-

2.02 (1H), 2.42-2.55 (m, 3H),
2.75 (dd, 1H), 3.20-3.27 (m, 6H),
3.31-3.36 (m, 2H), 4.80-4.87 (m,
1H), 5.77 (brs, 1H), 6.61 (d, 1H),
6.85 (d, 1H), 6.93 (s, 1H). LRMS:
M+Na, 440. (ES).

Alternatively Exaﬁ‘lpie 22 may be prepared as follows:
(28)-2-{] 1-(ﬁ3-_(4-Ch!orophenv!)bropvﬂamino} carbbnvl)cvclopentvﬂmethvf}-4-

methoxybutanoic acid

5 To a solution of the product from Preparation 22 (9.6 g, 21.2 mmol) in dichloromethane

(52 ml) was added triﬂuorbacetic acid (16.3 ml, 212 mmol) and the resuitant solution was
stirred at room temperature for 3.75 hours under an atmosphere of N,. To the reaction

was then added aqueous sodium carbonate solution (95 ml of 2 10% wiv solution) with
 stirring until the pH of the aqueous layer was between pH 2 and 3. The layers were then
10 $epafated and the organic layer was extracted with aqueous sodium carbonate solution
{2 x 20 m! of a 10% wiv solution). The aqueous layers were combined and saturated
brine (80 ml) was then added, followed by 2-butanone (40 mi). The layers were
separated and the aqueous layer was extracted again with 2-butanone (2 x 50 ml). The
combined organic layers were then dried by azeotmplc disttliatlon at atmospheric
15  pressure to a volume of 70 ml whereupon crystallisation occusred and the mixture was
~diluted with 2-butanone (ro mi) The product was then collected by filtration and dried at
50 °C for 65 hours under vacuum to give the crude sodium salt of the title compound as
a white sohd (5.76 g) that was then purified by recrystalllsation as foliows. To the crude
- product was added ethy! acetate (87 mi) and ethanol (13 ml) and the remaining insoluble
20 material was removed by filtration. The ethanol was then removed by azeotropic
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distillation at atmospheric pressure (to remove 110 ml of solvent) and replaced with ethyl
acetate (145 mi) whereupon crystallisation occurred. The resultant crystallised product
was then collected by filtration under vacuum to give the pure sodium salt of the title
product as a white crystalline solid (4.51 g, 10.8 mmol, 51 %); m.p. (ethyl acetate) 214-
5 216 °C; 'H NMR (DMSO-ds 300MHz) 5: 1.26-1.58 (m, 8 H), 1.62-1.74 (m, 3 H), 1.74-1.86

(m, 1H), 1.91-2.07 (m, 3 H), 2.57 (t, 2 H), 3.03 (q, 2 H), 3.10 (s, 3 H), 3.13-3.27 (m, 2
H), 7.22 (d, 2H), 7.29 (d, 2 H), 9.16 (t, br, 1 H); LRMS (ES negative); 789 [2M-HT (P,
394 [M-HI (*Cl). For analytical purposes the title product {i.e. the free acid) was
obtained by dissolving this sodium salt in water, acidified with 5 M hydrochloric acid and

10 extracted with dichloremethane. Removal of the solvent by blowing a stream of nitrogen
over the sample gave the title product; 'H NMR (DMSO-ds 300MHz) &: 1.22-1.80 (m, 11
H), 1.81-1.96 (m, 2 H), 1.96-2.08 (m, 1 H), 2.93-2.27 (m, 1 H), 2.53 (t, 2 H}, 3.03(q, 2
H), 3.11 (s, 3 H), 3.16-3.25 (m, 2 H), 7.20 (d, 2 H), 7.30 (d, 2 H), 7.51 {t, 1 H); LRMS (ES

_ negative); 789 [2M-HT (°CI), 394 IM-HT (¥CI); HPLC (column: ChiralPak AS (25 x 0.46

18  c©m); mobile phase: hexane/I[PA/acetic acid (95/5/0.5 viviv); flow rate: 1.0 mi/min;

temperature: ambient; injection volume: 20 W; detection: UV@ 220 nm; Sample
- concentration: 1.0 mg/mi prepared in mobile phase) Retenfion Time: minor enantiomer
11.4 min (5.7%), major enantiomer 14.3 min (94.3%).

20 Sodium Salts of Example 22

| a) Mono-hydrate ‘
To the sodium salt of Example 22 (200 mg) was added to 1 ml of a 3.9% water in
isopropandl solution. The resulting slurry was stirred for 12 days whereupon it was
isolated by filtration. The product gave the followfng- PXRD pattern.

“Angle |Intensity| Angle |intensity! Angle |Intensity Angle | Intensity
% % % %
2-Theta®l % {2-Theta® % _12-Theta®| % [2-Theta®l %
3.652 30.8 | 17.708 { 13.5 | 22881 35 1 30672 15
7.154 8 | 1793 | 2¢ 23.141 | 232 | 30952 | 175
9.526 3.1 . 18.313 12 23.478 15.1 31.437 15.7
10.359 16.7 18.545 | 23.9 24.088 13.9 31.788 13.9
10.608 | 14.3 | 18.811% 14 24313 | 126 | 32114 | 24.6
11.03 5 19.7 34.2 24588 ) 227 | 32998 13.3
. 12.369 3.7 19.978 {100 25013 | 2568 | 33.375 18.8
12939 | 132 {20273 | 906 | 25514 | 299 | 33815 14
13233 | 123 120627 | 51.9 125987 | 255 | 34.266 | 144
13.835 | 142 [ 20829 | 294 {27107 18.2 | 357051 157
14.345 | 379 | 20926 | 284 | 27.3905| 30.6 | 35.989 14.1
14.887 16 21.443 52.7 27.869 19.2 36.514 | 16.7
15.16 | 16.8 | 21.611 41.6 | 28.716 21 38.151 14.6
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16.372 | 24.9 21.881 212 | 28.788 19 38.925 17
16.813 6.9 22174 | 243 | 28.989 27.2 39.091 19
17.203 221 22472 | 471 30.232 13.4 39.961 13
17408 | 327

Differential scanning calorimetry (DSC) was performed using a Perkin Elmer DSC-7
instrument fitted with an automatic sample changer. Approximately 3mg of the sample
was accurately weighed into a 50 microlitre aluminium pan and crimp sealed with a

S - perforated lid. The samples were heated at 20°C/minute over the range 40°C to 300°C
with a nitrogen gas purge. Dehydration events occurred at between 50 and 150 °C and a
main meit between 212 and 225 °C. The skilled person will appreciate that the melting
-point may vary outside this range as a result of sample impurity.

Y10 b) Anhydrous salt ,
The sodium salt of Example 22 gave the following PXRD pattern.

Angle |intensity] Angle |Intensity] Angle |intensity| Angle [ Intensity
- % % : % %
2Theta® % |2-Theta®f % {2-Theta®] % (2-Theta®| %
5.463 122 | 17.714 | 956 | 22.735 30 28.926 | 23.8
6.654 100 18.083 | 317 23.36 | 56.5 20.802 | 235
7.546 66 18.64 288 | 24.126 | 31.9 30.454 30.7
9.336 31.3 18.902 | 824 124388 | 452 1308851 29.2
10.953 9.7 19.696 | 40.1 24.72 25.8 31.48 21
11.571 55.9 | 20406 | 33.9 | 25.208 | 28.7 32.66 16.8
1256 | 109 | 20502 | 318 | 25579 | 204 | 34.027 23.1
13.287 |~ 229 | 20683 { 454 | 26.718 17.6 34.494 17.6
15.125 | 336 {20942 | 315 | 27.151 | 24.2 36.011 19
16667 | ©60.3 | 21.559 | 926 27.46 22.7 | 36.997 17.4
16.403 172 121898 | 66.2 | 27.737 | 202 | 38704 | 21.2
17.024 | 622 | 22274 | 366 28.56 27.1 39.961 18.7
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PREPARATIONS

PREFPARATION 1
fert-Butyl 4-methoxy-2-{11-({{3-(4-methoxyphenyhpropyllaminolcarbonyl)-
5 - cyclopentyllmethvilbutanoate

Me
~o

. Q
i \'Me
o .
Meﬁ/o kl
0]

Me 0

‘The product from Preparation 68 (325mg, 1.08mmol), the product of Preparation 73
(178mg, 1.08mmol), HOB (146mg, 1.08mmol), WSCDI (207mg, 1.08mmel) and
triethylamine (0.3ml, 2.16mmol) were stirred together in dichloromethane (5ml) at room

10 temperatfure for 14 hours. The reaction mixture was diluted with dichloromethane (10ml)
and washed with water (2x20ml). The org_ahic layer was dried over magnesium sulphate,
fittered and concentrated in vacuo. The product was purified by column chromatography
using dichloromethane, then 99:1 dichioromethane:methanol, then 98:2
dichloromethane:methanol (R; 0.2) to give the product as a yellow oil (267mg, ‘O.Bmmol);

15 "HNMR (CDCl; 400MHz) 5: 1.4 (5, 9H), 1.6 (m, 5H), 1.8 (m, 4H), 2.0 (m, 1H), 2.3 (m.
1H), 2.6 {t, 2H), 3.2 (s, 3H), 33(m 2H), 3.7 (s, 3H), 5.7 (t, 1H), 6.8 (d, 2H), 70(d 2H);
LRMS: m/z 448 (M-H").

The following Examples of formula (IVa), i.e. compounds of general formuia IV where

prot is terf-butyi, were prepared by methods ssmtlar to Preparation 1, from the precursors
_indicated (see Table 2).
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Alternatively Preparation 22 was prepared as follows:

To a solution of 1,1"-carbonyl diimidazole (73.9 g, 0.45 mol) in azeofropically dried
|sopropyl acetate (339 ml) was added the isopropyl acetate solution of the product from
Preparation 69 with stirring at 60 °C under an atmosphere of N, over a penod of 1.5
hours. The transfer lines were then washed w:th dry isopropy! acetate (50 mf). The
resultant solution was then stirred at 66 °C for a further 4.5 hours and then the reaction
mixture was allowed fo cool to room temperature and stirred for 15 hours. To the ‘
resultant solution was then added triethylamine (46.1 g, 0.46 mol), followed by 3-(4-
chiorophenyl)propyiamine hydrochloride (J.Med.Chem., 1996, 39, 4942-51)(94.3 g, 0.46
mol). The resultant mixture was then heated to 60 °C for 7 hours before cooling to room
temperature. Deionised water (100 mi) was then added to the reaction mixture with
stirring, followed by aqueous hydrochloric acid (190mlofa s M solution} until the pH of
the aqueous layer was between pH 2 and 3. The aqueous layer was then separated, and
the organic layer was washed with aqueous potassium carbonate (50 mi of a 0.5 M
solution). The aqueous phase was separated and organic phase was washed with
saturated brine solution (100 ml). The aqueous layer was then separated and the

- organic phase was concentrated by distillation under vacuum to give the title compound

as a yellow oif {200.3 g, 443 mmol, 98% yield); 'H NMR (CDCl; 300MHz) 8: 1.45 (s, 9 H),
1.45-1.56 (m, 1 H), 1.56-1.74 (m,6H), 1.74-211 (m, 7 H), 2.32-2.43 (m, 1 H), 2.64 {t, 2
H), 3.22-3.30 (m, 2 H), 3.27 (s, 3 H), 3.30-3.38 (m, 2 H), 5.75-5.85 {m, br, 1 H), 7.13 (d,
2 H), 7.26 (d, 2 H); LRMS (ES positive): m/z 452 [M+H]* (CI).

Alternatively 3-~(4-chiorophenyl)propylamine was prépared as follows:

- To a stirred solution of the staring matérial from stage b) below (11.3g, 62mmol) in

tetrahydrofuran (500ml) was added borane dimethyisulphide complex (30ml) and the
whole was refluxed for 12h. The reaction mixture was quenched with methanol (100mi),

- concentrated it vacuo and reﬂuxed for 4h in 3M HCI (200ml). The aqueous layer was

30

concentrated to 50mi in vacuo, the precipitate was filtered off and dried under reduced
pressure to give the fitle product as a white powder (10.1g, 59.7mmol, 96%); "HNMR
(400MHz, MeOD) &: 1.9 (quin, 2H), 2.65 (t, 2H), 2.9 (t, 2H), 7.2 (d, 2H), 7.25 (d, 2H).
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Preparation of Starting Materials
a) Methy! 3-(4-chlorophenvlipropanocate
To a stirred solution of 3-{(4-chlorophenyi)propanoic acid {commercially available
5 from Maybridge) (14.5g, 77.1mmol) in methanol (400ml) was added acetyl
chloride (50ml) and the reaction mixture was refluxed for 20h. After this time the

reaction mixture was left to cool before being concentrated under reduced
pressure. The residue was then dissolved in DCM (200ml) and washed with 1M
sodium hydroxide solution (100ml}. The organic IaYer was dried with magnesium

10 : sulphate and concentrated in vacuo to give the title product as a brown oil (15.7g,
77mmol, 100%), 1HNMH {400MHz, CDCls) 8: 2.55 (t, 2H), 2.9 (1, 2H), 3.6 (s, 3H),
7.1 (d, 2H), 7.2 (d, 2H).

b)  3-{4-chlorophenvi)propanamide
15 The product from stage a) above (15g, 75.7mmol) was dissolved in methanol
(400m) before being cooled to 0°C. Ammonia gas was then bubbled through the

reaction mixture for 4 hours and the reaction was left to stir for 3 days. The
solvent was removed under reduced pressure and the residue was triturated with
hot pentane The remamlng solid was dried in vacuo to give the tifle product as a

20 white powder (11.32g, 61. Smmol 82%); "HNMR {400MHz, CDCl3) 8: 2.45 (t, 2H}),
2.9 (t, 2H), 5.3 (bs, 1H), 5.5 (bs, TH), 7.1 (d, 2H), 7.2 (d, 2H).

: PHEPARATION 67
terl-Butyl-[1 ({[3~{4-cvanoohenvl)propvl]ammo carbon minojcarbonylcyclopentyllacetaie

25 A

- The product from Preparation 45 (44mg, 0.1mmol) and Cu(t)CN (13.4mg, 0.1 Smmol)
were taken up in DMF {0.5ml) under nitrogen and stirred at ca. 130°C for 16h. After this

time, a further 18mg of Cu(f)CN were added and the temperature raised to 145°C for
16h. After this time, a final 26mg of Cu(l)CN were added to the solution and the whole
30 _ heated at 160°C for 24h. The reaction was quenched by the addition of water and the
organics exiracted with EtOAc (50mi), washed with brine and dried (MgS0,) and
evaporated to a yellow oil. This oil was subjected to preparative TLC purification using
7:3 pentane:EtOAc as eluant to give the title product, 8mg (16%); HNMR (400MHz,
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CDCls) 8: 1.40 (s, 9H), 1.45-1.49 (m, 2H), 1.62-1.64 (m, 4H), 1.79-1.83 (m, 4H), 1.94-
2.00 (m, 2H), 2.12-2.17 (m, 2H), 2.65 (1, 2H), 3.22-3.35 {m, 2H), 5.65 (brs, 1H), 7.23 (d,

2H), 7.64 (d, 2H); LRMS: m/z (ES*) 407 (M+Na).

10

16

PREPARATION 68
1-2-{tert-Butoxycarbonyl}-4-methoxybutylicyclopentanecarboxviic acid
Me\o
Me
Me a] OH
Me (0]

A solufion of tert-butyl 3-(1-carboxycyclopentyl)propanoate (12g, 49.5mmol) (see
EP274234B1, Example 35) in dry tetrahydrofuran (100ml) was added to a stirred
solution of fithium diisopropylamide (130ml) in a mixture of hexane (52mi) and
tetrahydrofuran (200mi) at —78°C under nitrogen. After 1 hour a solution of 2-bromoethyi
methyl ether in tetrahydrofuran (100ml) was added maintaining the temperature at
-78°C. The reaction mixture was allowed to warm up to room femperature overnight. The
mixiure was quenched with water (100mi) and acidified to pH 1 with 2M hydrochloric
acid, and extracted with ethyl acetate (2x 150ml). The combined organic extracts were
dried over magnesium sulfate and concentrated in vacuo to give the crude acid which

was chromatographed on silica. Elution with increasing propottions of methanol in
dichloromethane (neat dichloromethane fo 1:50) gave an oil (7.7g, 25.6mmol, 52%); Rf

0.3 methanol, dichloromethane 1:20; 'H NMR (CDCl; 400MHz) §: 1.4 (s, 9H), 1.4-1.7

20

(m, 7H), 1.75-1.95 (m, 2H), 2.0-2.15 (m, 3H), 2.3-2.4 (m, 1H), 3.3 (s, 3H), 3.3-3.4 (m,

2H); LRMS: m/z 299 (M-HY).

25

30

Alternatively the compound of Preparation 68 was prepared as follows:

To a mixture of heptane (41.2 L) and water (30.9 L) was added the product from stage
b) below (5.15 kg, 12.9 mol). Dilute aqueous hydrochloric acid (2.6 L of a 5 M solution)
was then added with stirring until the pH of the aqueous layer was between pH2and 3.
The layers were separated and the aqueous phase was then extracted with héptane
(20.6 1). The combined organic layers were then washed with saturated brine solution
(15.5 L) and were then concentrated by distillation at atmospheric pressure to give the
title compound (3.90 kg, 13.0 mol, 100% yield) as a solution in heptane (total solution
weight 44.0 kg). An aliquot can be taken and the solvent removed under vacuum to give
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an analytical sample; 1H NMR (CDCI3 300MHz) &: 1.42 (s, 9 H), 1.45-1.58 (m, 2 H),
1.68-1.70 (m, 5 H), 1.70-1.90 (m, 2 H), 2.03-2.18 (m, 3 H), 2.32-2.46 (m, 1.H), 3.27 (s, 3
H), 3.35 (¢, 2 H); LRMS (El): m/z 244 [M-C4H8}+, 227 [M-C4H9O}+, 199 [M-C4HO02C]+;
GC (injector program: initial temp. 0 °C, rate 150 °C/min, final temp. 230 °C; oven

5  program: initial temp. 100 °C, rate 10 °C/min, final temp. 230 °C, final time 10 min;
column, BP-21 25 m x 0.25mm D x 0.25um FT; detector FID) RT 16.1 min.

Preparation of Starting Materials
a) Crude 1-[2-(tert-butoxycarbonyl)-4-methoxybutyllcyclopentanecarboxylic acid

10 _ To a solution of commercially supplied lithium diisopropylamide (9.63 kg of a 2M
solution in tetrahydrofuran/n-heptane/ethylbenzene, 23.7 mot) in 1,2-
dimethoxyethane (25 L) at -10 °C under an atmosphere of N, was added a
solution of 1-(3-tert-butoxy-3-oxopropyl)cyclopentane carboxylic acid
(EP274234B1 - see Example 35) (2.5 kg, 10.3 mol) in 1,2-dimethoxyethane (12.5

15 L) with stirring over a period of 4 hours whilst maintaining the reaction

temperature at -10 °C. The header tank was washed with 1,2-dimethoxyethane
(2.5 L) and this was added to the reaction. The reaction mixture was then allowed
to stir at -10 °C for 1.75 hours. To the résultant solution was added a solution of
2-iodoethyi methyl ether (2.73 kg, 14.4 mol} in 1,2-dimethoxyethane (10 L) over a
20 period of 1.75 hours. The reaction was then stirred at this temperature for 4
hours before warming t0 20 °C over a period of 4 hours. After stirring at this
temnperature for 8 hours the reaction was quenched by the addition of aqueous
'ammonium chloride (25 L of a 2.8 M solution), ethy} acetate (12.5 L) was then
added. Aqueous hydrochloric acid (10 L of 5 M solution) was then added with

25 | stirring to adjust the pH to between 2 and 3. The two phases were mixed and

then separated. The organic phase was then extracted three times with aqueous
potassium carbonate solution (0.3 M solution; 37.5 L, 12.5 L and then 6.25 L). To
the combined aqueous phases was then added n-heptane (15.6 L), and aqueous
hydrochiloric acid (14.5 L of a 5 M solution). with stirring until the pH of the

.30 - aqueous layer was between 2 and 3. The layers were then separated and the
aqueous phase was exiracted with n-heptane (15.6 L). The combined organic
phases were then washed with saturated brine (3.1 L) and were then
concentrated under vacuum to give the crude titie compound (2.50 kg, 8.32 mol,
81% yield) as a solution in n-heptane (21.8 kg total solution weight).

35
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b)  Cyclohexanaminium 1-[2-(tert-butoxycarbonvh)-4-methoxybutyll cyclopentane
carboxylate
A solution of the crude product from stage a) above in n-heptane (5.51 kg, 18.3
mol in a total solution weight of 41.4 kg) was concentrated by distillation at
5 atmosphetic pressure to remove 20 L of n-heptane To the resultant solution was
added cyclohexylamine {1.82 kg, 18.4 mol} as a solution in n-heptane (9.9 L}
over a period of 0.5 hours. The transfer lines were then washed with n-heptane
(1.1 L) and this was added to the reaction. The resuitant slurry was then
granulated with agitation at 22 °C for a period of 19.5 hours. The product was
10 - coliected by filtration and washed with n-heptane (2 x 11.0 L) and the resultant
solid was dried under vacuum at 50 °C for 20 hours. The resuttant off-white solid
(6.2 kg, 15.5 mol) was suspended in isopropyl acetate {37.2 L) and the resultant
suspension was heated to 80 °C until a clear solution was obtained. The resuftant ;
solution was then cooled to 50 °C and a sample of authentic crystallised title
15 compound (1.0 -g) was added to seed the crystallisation. The crystallising slurry
was then cooled to 20 °C over 4 houfs and was then granulated at this
temperature for 0.5 hours. The product was then collected by filiration and was
washed with n-heptane (2 x 6.2 L) before being dried under vacuum at 45 °C for
11 hours. The resultant white solid (5.5 kg, 13.8 mol) was then suspended in
20 isopropyl acetate (55.0 L) and was heated to 80 °C until a clear solution was
obtained. The resultant solution was then cooled to 50 °C and a sample of
authentic crystallised title compound (1.0 g) was added to seed the
crystallisation. The crystaliising slurry was then codled to 20 °C over 4 hours and
- then granulated at this temperature for 22.5 hours. The product was then
25 collected by filtration and was washed with n—heptane (2 x 5.5 L) before being
dried under vacuum at 45 °C for 16.5 hours 1o give the fitle product (5.15 kg, 12.9
rriol, 94% yield); m.p. (heptane) 121 °C; 1H-NMR (CDCI3, 300 MHz), §: 1.06-1.37
{m, 7 H), 1.42 (s, 9 H), 1.50-1.67 (m, 5 H}, 1.67-1.86 (m, 5 H), 1.86-2.18 (m, 5
- H),2.30-2.58 (m, 1 H), 2.80-2.93 {(m, 1H),8.29(s,3H),3.35(q,2H),7.29(s,
30 - br, 8 H); Anal. found C, 66.20; H, 10.26; N, 3.50; C22H41NOS5 requires C, 66.13;
' H, 10.34; N, 3.51%.
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PREPARATION 69
1-[(25)-2-(tert-Butoxycarbonyl)-4-methoxybuiviicvclopentanecarboxvlic acid

Me
The product from Preparation 68 and (+)-pseudoephedrine were recrystallised nine
times from hexane to give a white crystaline solid. The salt was dissoived in ethyl
acetate washed with-0.5M hydrochloric acid dried over magnesium suiphate and
concentrated in vacuo the (S}-acid was obtained in 31% vield as a pale yeilow oil in
>80%ce by NMR analysis of the & 3.3 peak of the (+)-pseudoephedrine salt; 'H NMR
(CDCl3 400MHz) 8: 1.4 (s, 9H), 1.4-1.7 (m, 7H), 1.75-1.9 (m, 2H), 2.0-2.15 (m, 3H), 2.35-
2.45 (m, 1H), 3.3 (s, 8H), 8.3-3.4 (m, 2H); [¢], -5.2 (EtOH, ¢ 1.2).

Alternatively Preparation 69 was prepared as follows:

To a solution of the_product from Preparation 68 (3.90 kg, 13.0 mol) in heptane (58.5 L,
total solution weight 44.0 kg) was added (18, 28)-(+)-pseudoephedrine {2.13 kg, 12.9
mol) under an atmoSphefe of nitrogen at 20 °C. The suspension was then heated to 70
°C with stirring until a clear solution was obtained. The solution was then cooled to 40 °C
and a sample of authentic crystallised title compound (0.8 g) was added to seed the

ctystallisation. The temperature of the mixture was maintained at 40 °C for 2 hours and

then the slurry was cooled to 20 °C over 6 hours. The product was then collected by
filtration and was washed with heptane (2 x 2.3 L) then dried under vacuum for 22 hours

at 50 °C to give (15, 2S)—1 -hydroxy-N-methyl-1 '-phenyt-z-propanaminium 1-4[(23)-2-(ter1‘~

butoxy carbonyl)-4-methoxybutyljcyclopentane carboxylate (3.20 kg, 6.87 mol, 53% yield
as an 86:14 mixture of diastereoisomeric salts as measured by 'H NMR). The product
(3.20 kg, 6.87 mol) was then suspended in heptane (30 1) and heated to 70 °C until a.
clear solution was obtained. The resultant solution was then cooled to 58 °C and a

sample of authentic crystallised title compound (1.0 g) was added to seed the -

crystallisation. The solution was then held at 58 °C for 1 hour and was then cooled t0.20
°C over 6 hours. The slurry was then granulated at 20 °C for 12 hours. The product was
then collected by filtration and waé washed with heptane'(2 X 2 L). Prying in a vacuum
oven at 50 °C for 22.5 hours gave (18, 25)-1 -hydroxy-N-methyi-1-phenyl-2-
propanaminium 1-{(25)-2-(ter-butoxycarbonyl)-4-methoxybutyl]cyciopentane catboxylate
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as a white crystailine solid (2.35 kg, 5.0 mol, 73% yield). m.p. (heptane); 95 °C; "H-NMR
(CDCf3, 300 MHz), &: 1.08 (d, 3 H), 1.48 (s, 10 H), 1.56-1.74 (m, 4 H), 1.74-1.90 (m, 2
H), 1.90-2.03 (m, 2 H), 2.03-2.27 (m, 2 H), 2.4-2.53 (m, 1 H), 2.66 (s, 3 H), 3.08 (dg, 1
H), 3.24 (s, 3 H), 3.38 (q, 2 H), 4.58 (d, 1 H), 7.27-7.45 (m, 5 H), 7.70 (s, br, 3 H); Anal.
§ found C, 67.06; H, 9.35; N, 3.04; CosH4sNOg requires C, 67.07; H, 9.31; N, 3.01%. The’
title compound was obtained by breaking the salt as follows. To a stirred suspension of
{15, 25)-1-hydroxy-N-methyi-1-phenyl-2-propanarninium 1-[(28)—2-(tert—butoxycarbonyl)~
4-methoxybutyljcyclopentane carhoxylate (210 g, 0.45 mol) in deionised water (1.26 L)
and isopropyl acetate (1.47 L) was added aqueous hydrochloric acid (39.5 mlof a 5 M
10 solution, 0.50 mol) until the pH of the aqueous layer was between pH 2 and 3. The
layers were then separated, and the aqueous phase was extracted with isopropyl
acetate (630 ml). The organic extracts were then combined and washed with saturated

c .

brine solution (420 ml). The organic phase was then concentrated by distiitation at
“atmospheric pressure (to remove 1.4 L of isopropyl acetate) to give the tille compound
15 as a solution in isopropyl acetate which was used directly in the next step. An aliquot can
be taken and the solvent removed fo give an 'analytical sample; 'H NMR {CDCl;
300MHz) &: 1.4 (s, 9 H), 1.48-1.59 {m, 2 H), 1.59-1.72 (m, 5 H), 172193 (m, 2 H),
2.03-2.18 (m, 3 H), 2.35-2.46 (m, 1 H), 3.31 (s, 3 H), 3.38 (t, 2 H); LRMS (El): m/z 244
[M-C,He]", 227 [M-C4HgO]", 199 [M-C4HeO-C]"; GC (injector program: initial temp. 0 °C,
20  rate 150 °C/min, final temp. 230 °C; oven program: initial temp. 100 °C, rate 10 °G/min,
final temp. 230 °C, final time 20 min; column, BP-21 25 m x 0.25mm ID x 0.25um FT;
detection FID} Retention Time 16.G min; HPLC (column: ChiralPak AD (25 x 0.46 cmy);
" mobile phase: hexane/[PA/acetic acid (98/2/0.1 v/v/v); Rinsing mobile phase:
hexans/IPA/DEA (80/20/.5 viuiv); flow rate: 1.0 ml/min; temperature: ambient; injection
256  volume: 20 pl; detection: ELSD) Run time: 20 mins followed by 10 mins rinse with
hexanellPNacetic acid (98/2/0.1 viviv), followéd by 10 mins rinse with hexane/IPA/acetic
- acid (98/2/0.1 v/v/v); Retention Time: minor enantiomer 15.5 min (3.3%), major
enantiomer 17.5 min (96.7%).

30  Alternatively the product from Preparation 69 was prepared by asymmetric
hydrogenation using a number of catalysts and conditions as follows.

i) Hydrogenation 1 _ : _ _
The starting material from stage c) below (62 mg, 0.21 mmol) and [(R)-(+)-2,2™-

35 bis(diphenylphosphino)-1 , P-binaphthylchloro{para-cymene)] ruthenium chloride (J. Org.
‘Chem. 1994', 59, 3064-76) (2.0 mg, 0.0021 mmol) were charged to the pressure vessel.
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The vessel was purged with nitrogen by pressurising to 10 bar and then venting. This
purging procedure was then repeated a further 4 times. Degassed methanol (2 mf) was
then added. The vessel was pressurised with hydrogen (10 bar), then vented and
pressurised again with hydrogen (10 bar). The mixture was stirred at 65°C (il bath
5 temperature) for 18h. After cooling to room temperature, the pressure was released and
the solvent was removed under reduced pressure to give the titie compound as an oil,
HPLC (column: ChiralPak AD {25 x 0.46 cm); mobile phase: hexane/IPA/acetic acid
(98/2/0.1 vfviv); rinsing mobile phase: hexane/IPA/DEA (80/20/.5 v/v/v); flow rate: 1.0
ml/min; temperature: ambient; injection volume: 20 pl; detection: ELSD) Run time: 20
- 10  mins followed by 10 mins rinse with hexane/IPA/acetic acid (98/2/0.1 v/viv), followed by
10 mins rinse with hexane/IPA/acetic acid (98/2/0.1 viv/v); retention Time: A enantiomer
15.5 min, S-enantiomer 17.5 min; 91% conversion, S-enantiomer, ee 97%.

ii) Hydrogenation 2 _
15  The starting material from stage c) below (82 mg, 0.27 mmol), sodium fert-butoxide (25
mg, 0.26 mmol) and [(S)-3,3',4,4',5,5'-hexamethyl(6,6"-diphenyl)-2,2"
diyllbis(diphenylphosphino)ruthenium bis(triflucroacetate) (see WO01/94359) (2.5 mg,
0.0027 mmol) were charged to the pressure vessel. The vessel was purg_ed with
nitrogen by pressurising to 10 bar and then venting. This purging procedure was then
20 repeated a further 4 times. Degassed methanol (2 mI) was then added. The vessel was
pressurised with hydrogen (10 bar), then vented and pressurised again with hydrogen
(10 bar). The mixture was then stirred at 65°C for 18h. The vessel was then allowed to
‘cool to room temperature and the pressure was then released. To the reaction mixiure
was then added ethyl acetate/heptane (1:1, 10 ml) and hydrochloric acid (1M, 5 ml). The
organic phase was separated and dried over magnesi.um sulfate and the solvent was
* removed under reduced pressure to give the title compound as an oil, HPLC {column:
ChiralPak AD (25 x 0.46 cm); mobile phase: hexane/IPA/acetic acid (98/2/0.1 viviv);
Rinsing mobile phase: hexane/IPA/DEA (80/20/.5 v/v/v); tlow rate: 1.0 ml/imin;
temperature: ambient; injection volume: 20 uh; detection: ELSD) Run time: 20 mins
30 followed by 10 mins rinse wuth hexane/IPAfacetic acid (98/2/0.1 v/v/v), followed by 10
" mins rinse with hexane/lPAfacetic acid (98/2/0.1 viviv); Retention Time: R enantiomer
i5.5 min, S enantiomer 17.5 min; >98%conversion, A-enantiomer, ee 91%. '

iii) Hydrogenation 3 _
35  Using the same method as described for Hydrogenation 2 above but using {(R)-(6,6'-

dimethoxybipheriyt-z,2'-diyl)bis(diphenylphosphinc)] ruthenium bis (trifluorcacetate)
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(EP398132) as the pre-catalyst gave the title compound as an oil, HPLC (column:
ChiralPak AD (25 x 0.46 cm); mobile phase: hexane/iPAfacetic acid (98/2/0.1 viviv);
Rinsing mobile phase: hexane/IPA/DEA (80/20/.5 v/v/v); flow rate: 1.0 ml/min;
~temperature: ambient; injection volume: 20 wl; detection: ELSD) Run time: 20 mins
5 followed by 10 mins rinse with hexane/IPA/acetic acid (98/2/0.1 viv/v), followed by 10 -
mins rinse with hexane/IPA/acetic acid (98/2/0.1 v/v/v); Retention Time: R enantiomer
15.5 min, S-enantiomer 17.5 min; 57% conversion, S-enantiomer, ee >98%. '

iv) Hydrogenation 4 :

10 The starting material from stage i) below (80 mg, 0.256 mmol) and {(R)-(-)-4,12-
bis(diisopropylphosphino)-[2.2}-paracyclophano-{1,5-cyclooctadiene)] rhodium (1)
tetrafluoroborate (J. Am. Chem. Soe. 1997, 119, 6207-6208) (1.8 mg, 0.0025 mmol)
were charged to a pressure vessel. The vessel was then purged with nitrogen by
pressurising to 10.5 bar and then venting. This purging procedure was then repeated a

16 further 4 times. Degassed methanol (2 ml) was then added. The vessel was
pressurised with hydrogen (10.5 bar), then 'vénted and pressurised again with hydrogen
(10.5 bar). The mixture was then stirred at room temperature for 18h and the pressure
was then released. To the reaction mixiure waé added tert-butyl methyl ether and 2M
hydrochloric acid and the phases were mixed. The organic phase was separated, dried

20  over magnesium sulfate, and the solvent was removed under reduced pressure to give
the title compound as an oil, HPLC {column: ChiralPak AD (25 x 0.46 cm); mobile phase:
hexane/IPA/acetic acid (98/2/0.1 v/v/v); Rinsing mobile phase: hexane/IPA/DEA

- (80/20/.5 viviv); flow rate: 1.0 mi/min; temperature: ambient; injection volume: 20 w;
detection: ELSD) Run time: 20 mins followed by 10 mins rinse with hexane/IPA/acstic

25  acid (98/2/0.1 viviv), followed by 10 mins rinse with hexane/IPA/acetic acid (98/2/0.1
'\(/_v!v); Reténtion Time: A enantiomer 15.5 min, S enantiomer 17.5 min; >98%

conversion, R-enantiomer, ee 91%.

_ V) Hyvdrogenation 5
30 The starting material from stage i) below (80 mg, 0.25 mmol} and {(S)-3,3'4,4',5,5"

hexamethyl(6,6'-diphenyl)-2, 2'-d|yi]b|s(d|phenyiphosphmo)ruthemum b:s(tnﬂuoroacetate)
| (see WO 01/94359) (2.3 mg, 0.0025 mmol) were charged to the pressure vessel. The
vessel was purged with nitrogen by pressurising to 10.5 bar and then venting. This |
purging procedure was then repéated a further 4 times. Degassed methanol (2 mi) was
35 then added. The vessel was pressurised with hydrogen (10.5 bar), then ventéd and
| pressurised again with hydrogen (10.5 bar), The mixture was stirred at 45°C for 18h and
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then allowed to cool to room temperature, The pressure was then released and to the
reaction mixture was added tert-butyl methyl ether and 2M hydrochioric acid and the
phases were mixed. The organic phase was separated and dried over magnesium

sulfate, and the solvent was then removed under reduced pressure to give the title

compound as an oil, HPLC (column: ChiralPak AD {25 x 0.46 cm); mobile phase:
hexane/IPA/acetic acid (98/2/6.1 v/viv); Rinsing mobile phase: hexane/IPA/DEA
(80/20/.5 v/v/v); flow rate: 1.0 mi/min; temperature: ambient; injection volume: 20 ul;
detection: ELSD) Run time: 20 mins followed by 10 mins rinse with hexane/IPA/acetic
acid (98/2/0.1 viv/v), followed by 10 mins rinse with hexane/IPA/acetic acid (98/2/0.1
v/vfv); Retention Time: A enantiomer 15.5 min, S enantiomer 17.5 min; >98%

conversion, R-enantiomer, ee 97%.

vi) Hydrogenation 6
The starting material from stage i) below (80 mg, 0.25 mmol} and [(R)-(+)-2,2’-

bis(diphenylphosphino)-1,1"-binaphthyi] ruthenium bis(irifluoroacetate)] (2.4 mg, 0.0025
mmol) or [(F?)-(+)-2,2’-bis(diphenylphosphin_oj—1 , P-binaphthylchloro(para-cymene))
ruthenium chloride (J. Org. Chem. 1894, - 59, 3064-76) (2.4 mg, 0.0025 mmol) were
charged to the pressure vessel. Using the same procedure as described in preparation 6
gave the title compound as an oil; HPLC (column: ChiralPak AD (25 x 0.46 cm); mobile
phase: hexane/IPA/acetic acid (98/2/0 1 viviv); Rlnsmg mobile phase: hexane/[PA/DEA
(80/20/.5 viu/v); Tlow rate: 1.0 ml/min; temperature: ambient; injection volume: 20 pij;
detection: ELSD) Run time: 20 mins followed by 10 mins rinse with hexane/IPA/acetic

" acid (98/2/0.1 viviv), followed by 10 mins rinse with hexane/IPA/acetic acid (98/2/0.1

v/v/v); Retention Time: R enantiomer 15.5 min, S enantiomer 17.5 min; >98%

conversion, S-enantiomer, ee >98%.

vii)  Hydrogenation 7

The starting matériai from stage i) below (80 mg, 0.25 mmofl) and [(R)~(6,6-
dimethoxybiphenyl—2,2'-diyl)bis(diphenylphosphino)] ruthenium bis (trifluoroacetate)
(EP398132) (2.3 mg, 0.0025 mmol) were charged to the _préssure vessel. Using the

same procedure as described in hydrogenation 6 gave the title compound as an oil

HPLC (column: ChiralPak AD (25 x 0.46 cm); mobile phase: hexane/iPAlacetic acid

(98/2/0.1 viv/v); Rinsing mobile phase: hexane/IPA/DEA (80/20/.5 viviv); flow rate: 1.0
mi/min; temperature: ambient; injection volume: 20 pl; detection: ELSD) Run time: 20
mins followed by 10 mins rinse with hexane/IPAfacetic acid (98/2/0.1 viv/v), followed by



r, Nbyr)O 1 A~ + =E InMN V&' U Vr UNNNN ~tf) -z Cl%gl\g%%r%QJN
coint o- zzz (\j~ N=UvOud) ~Orr VX O U) MO u?Org (~r

co Lo NwodshpYsE L() E O CV) a EE tr NEryOO~vcyCT,iBOZ§0g§07 . CM =
cAc.-toMaEtfn"r~rL......thZZO ~NCON-ON- "S00Z0) a M-~

_ =3 ¢cVNUINY)r' d MNF.-.c
10 mins rinse with .hexane/!PA/acetic acid (98/2/0.1 v/iviv); Retention Time: A enantiomer

15.5 min, $ enantiomer 17.5 min; >98% conversion, S-enantiomer, ee >98%.

'F’regaration of starting materials _
5 a) 1-(2-tert-Butoxycarbonyl-4-methoxy-3-oxo-butyl)-cyclopentane carboxylic acid

A solution of diisopropylamine (35.0 ml, 250 mmol) in THF (70 mi) was cooled to
-15°C under nitrogen. n-Butyllithium (2.5 M, 100 ml, 250 mmoi) was then added
dropwise, whilst maintaining the temperature below —10 °C. To the resultant
solution was added a solution of 1 -(3Qtert-butoxy-S-oxopropyl)cyciopentane ‘
10 ) carboxylic acid (see EP274234B1, example 35) (27.52 g, 118.6 mmol) in THF (50
mi) and the reactioq was then stirred at -10 to =15 °C for 1h. To the reaction
~mixture was then added a solution of methyl methoxyacetate (18.0 ml) in THF (20
ml), and the resultant mixture was then afiowed to warm to room temperature and
then stirred for 19 hours. To the reaction mixture was added tert-butyl methy!

15 ether (300 mi} and deionised water (300 mi), and the aqueous phase was then
acidified with 2M hydrocimloric acid to pH 3 with stirring. The phases were
separated and the aqueous phase was then extracted with feri-buityl methyl ether
(250 ml). The combined organic phases were then washed with water (250 ml}
and then brine (250 mi), dried over magnesium sulfate, and the solvent was then

20 removed under reduced pressure. The crude title compound was then purified by
flash chromatography on silica gel using ethyl acetate/ heptane (1:2 to 1:1) as the
eluent 1o give the title compound (17.35 g, 55.2 mmol, 49% vield); 'H NMR (400
MHz, CDCl;) 6: 1.43 (s, 9 H), 1.69-1.47 {m, 6 H), 2.17-2.05 (m, 2 H), 2.18 (dd, 1

" 'H), 2.32 (dd, 1 H), 3.42 (s, 3 H), 3.59 (t, 1 H), 4.17 (q, 2 H); *C NMR (100 MHz,

25 . CDCly) &: 24.7,27.8, 34.9, 35.8, 36.7, 53.2, 53.3, £9.2, 82.3, 168.3, 183.4, 203.2.

b) 8-Methoxvmethvi—6-0x0-7-0xa-snirof4.Sldecané-g-carboxvlic acid tert-butyl ester
A solution of the product from stage a) above (10.50 g, 33.4 mmol) in methanol
, (100 mi) was cooted 1o 0 to -5°C under nitrogen. To the resultant solution was
30. then added sodium horohydride (2.02 g, 53.4 mmol} in portions, keeping the
temperature below 0 °C. The reaction was then stirred for 1 hour. Ethyl acetate
(150 mil) and water {150 ml) were then added, and the aqueous phase was
acidified by adding hydroe_hlonc acid (50 ml of a 2 M solution} with stirring. The
_ phases were then separated and the aqueous phése was extracted with ethyl
35 - acetate (100 ml). The combined organic phases were then washed with water
- (50 ml) and then brine (50 ml). The combined aqueous washings were then
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extracted with ethy! acetate (100 mi). The combined ethyl acetate extracts were
then dried over magnesium sulfate and the solvent was then removed under
reduced pressure to give a pale yellow oil (11.29 g), that was used in the next
step without further purification. A portion of this oit (10.89 g, 34.4 mmol) was
5 dissolved in THF (100 ml) under nitrogen, and to the resultant solution was addéd

dicyclohexylcarbodiimide {7.10 g, 34.4 mmol). The mixture was then stirred at
room temperature for 19 hours. To the reaction was then added methano! (5 mi)
and acetic acid (2 ml) and the mixture was then stirred for 30 minutes. The
solvent was then removed under reduced pressure. The crude product was then

10 ' suspended in ethyl acetate (50 ml) and the reaction by-products were removed
by filtration. The filter cake was washed with ethyl acetate (50 ml) and the filtrate
was then concentrated under reduced pressure. The crude title compound was

then purified by flash chromatography on'silica gel using ethyl acetate/heptane
(1:3 to 2:3} as the eluent to give the fitle compound as a 2:1 mixture of

15 diastereoisomers (8.19 g, 27.4 mmol, 80%); For analytical purposes a sample
was purified by flash chromatography on silica gel using EtOAc/heptane (1:2) as
the eiuent; i) Higher rf spot {single diasterecisomer); 'H NMR (400-MHz, CDCl3)
8: 1.47 (s, 9 H), 1.50-2.15 (m, 9 H), 2.30 {m, 1 H), 2.90 (d, 1 H), 3.38 (s, 3 H),
3.58 (d, 2 H), 4.62 (dt, 1 H); "°C NMR (100 MHz, CDCls) § ppm 25.5, 25.8, 28.0,

20 36.9, 38.3, 39.6, 40.'4, 47.8, 59.5, 73.1, 79.5, 81.8, 171 -3, 176.5; ii) Lower rf spot
(not completely separated, 3.5:1 mixture of diastereoisomers); 'H NMR (400
MHz, CDCls} 8: (miajor isomer) 1.47 (s, 9 H), 1.49-2.10 (m, 8 H), 2.18 (dd, 1 H),
2.43 (m, 1 H), 3.03 (m, 1 H), 3.35 (s, 3 H), 3.60-3.67 (m, 2 H), 4.72 (q, 1 H).

25 <) 1-(2-tert-Butoxycarbonyi-4-methoxy-but-2 E-eny)-cyclopentane carboxylic acid
To a solution of the product from stage b) above (6.11 g, 20.49 mmol) in toluene
(50 mi) was added 1,8-diazabicyclo[5.4.0Jundec-7-ene (3.7 ml, 24.58 mmol), and
the resultant solution was then heated at reflux under nitrogen for 5 h. The
_ solution was then cooled to room temperature and the solvent was removed
20 under reduced pressure. To the resultant residue was then added deionised
water (100 mi) and the mixture was then extracted with tert-butyl methyl ether (30
ml). The phases were then separated and the aqueous phase was acidified to pH
2 with hydrochloric acid (15 mi of a 2 M solution) and then extracted with tert-
butyl methyl ether (2 x 30 ml). The combined organic extracts were then washed
35 - with water (30 mi) and then brine (30 ml) and dried over magnesium sulfate. The
|  solvent was then removed under reduced pressure to give the crude title
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compound {6.29 g), which was then crystallised from heptane (15 ml) at 0 °C.
The resultant solid was collected by filtration was then washed with ice-cold
heptane {2 x 5§ ml) to give the title compound as a white solid {(1.79 g, 6.0 mmol,
29%, E-isomer assigned on basis of chemical shifts); ‘H NMR (400 MHz, CDCls)

5 8:1.47 (s, 9 H), 1.45-1.70 (m, 6 H), 2.05-2.10 {m, 2 H), 2.74 (s, 2 H), 3.36 (5, 3
H), 4.09 (d, 2 H), 6.75 (t, 1 H); "°C NMR (100 MHz, CDCl) 8: 23.9, 28.0, 34.1,
35.0, 55.0, 58.6, 69.2, 80.8, 132.7, 139.1, 167.1, 183.3.

, The filtration liquors were concentrated to give a yellow oil (4.02 g). This mixture
10 was purified by flash chromatography on silica gel using ethyl acetate/ heptane
(1:2 + 0.5% acetic acid) as the eluent to give more of the tifle compound and a
colourless oil (2.43 g, 1.1:1 E/Z fatio); 1-(2-fert-Butoxycarbonyl-4-methoxy-but-
2Z-enyl)-cyclopentane carboxylic acid: 'H NMR (400 MHz, CDCls) &: (key signals)
1.48 (s, 9 H), 2.65 (s, 2 H) 3.33 (5, 3H), 4.29 (d, 2 H), 5.99 (t, 1 H).

15
A sample of the vinyl ether 1-{(3E)-2-(tert-butoxycarbonyl)-4-methoxy-3-
butenyljoyciopentanecarboxylic acid was also isolated by flash chromatography -
(F geometry assigned on basis of coupling constant): *H NMR (400 MHz, CDCly)
§:1.42 (s, 9 H), 1.40-1.70 (m, 6 H) 2.03 (d, 2 H}, 2.06 (m, 1 H), 2.17 (m, 1 H),

20 2.83(s, 1 H), 3.49 (s, 3 H), 4.66 (dd, 1 H), 6.35 (d, 1 H); '°C NMR (100 MHz,
CDCls) 8: 24.9, 25.2, 28.4, 34.7, 38.8, 41.7, 44.3, 53.5, 56.1, 80.9, 101.9, 148.2,
174.5, 184.5. |

d)  1-Benzyl 3-fert-butyl 2-{2-methoxyethyimalonate

25 .To a stirred suspension of sodium hydride (14.4 g of a 60% dispersion in mineral
' oil, 360 mmol) in THF {300 mi) Was cooled to 0 °C under nitrogen. To the
resultant slurry was added, over a period of 45 minutes, a solution of benzyl-tert-
butyl malonate (90.0 g, 360 ,mmol) in THF (500 ml). The reaction mixture was
| allowed to warm to room temperature and was then stirred for 1 hour. The
- 30. reaction mixture was then cooled to 0 °C again, and a solution of 2-bromoethyl
| methyl ether (50.0 g, 360 mmol) in THF (100 ml) was then added over a period of
0.5 hours. The reaction was then aliowéd o warm {0 room temperature and left
to stir for 19 hours. The reacticn was then brought to reflux for 24 hours before
- cooling to room temperature. To the reaction mixture was added deionised water
35 . (500 ml) and the product was then extracted with ethyl acetate (3 x 500 ml). The
| | | organic phases were combined, dried over magnesium sulfate and were then
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concentrated by distillation under reduced pressure fo give the product as a
crude oil (100 g). The product was then purified by column chromatography on
silica gel using 10% diethyl ether in heptane then 20% diethyl ether in heptane as
the eluent, to give the title compound as an oit {37.1 ¢, 120 mmo!, 33% vield);

5 TLC (diethyl etherfheptane 3:7, visualised with Dragendorif's dip) R; 0.25; 'H
NMR (300 MHz, CDCl5) 8: 1.4 (s, 9 H), 2.13 (dt, 2 H), 3.30 (s, 3 H), 3.43 (t 2 H),
3.51 (t, 1 H), 520 (d, 2 H), 7.29- 740(m 5 H).

e) 2-(tert-Butoxycarbonyl)-4-methoxvbutanoic acid
10 ' To a solution of the product from stage d) above (37.1 g, 120 mmol} in dioxane
(740 ml) and water (111 ml) was added potassium hydroxide (6.73 g, 120 mmol)
with stirring. The resultant solution was then stirred at room temperature for 19

hours. The solvent was then removed by distillation under reduced pressure and
the resulting concentrate was diluted with deionised water (300 ml). The aqueous

15 solution was then washed with diethyl ether (3 x 400 mi). To the aqueous phase
was then added 1 M hydrochloric acid until the pH was 2. The acidified solution
‘was then extracted with ethyl acetate (3 x 400 ml) and the combined organic
layers were then dried over magnesium sulfate. The solvent was removed by
distillation under reduced pressure to give the title compound as an oil (14.7 g, -

20 67.4 mmol, 56% yield); TLC (diethyl ether/heptane 3:7, visualised with
Dragendorif's dip) R; 0.20; 'H NMR (300 MHz, CDCl3) 8 1.48 (s, 9 H), 2.16 (dt, 2
H), 3.16 (s, 3 H), 3.27-3.51 (m, 3 H).

f) - IertButyl 2-(2-methoxyethyl)acrylate

25 To a solution of the product from stage e) above (20.8 g, 95.3 mmol) in pyridine
(170 mi) was added piperidine (1.70 ml, 19.1 mmo), followed by
paraformaldehyde (3.89g, 130 mmol). The resuitant mixture was then heated at
63 °C for 3.5 hours. The reaction mixture was then allowed to cool to room

- temperature and stirred for 19 hours. The solvent was then removed'by
80 distiliation under reduced pressure, To the concentrate was then added
| deionised water (250 ml) followed by hydrochloric acid (200 ml of a 2 M solution).
The aqueous phase was then exiracted with diethyl ether (1 x 350 ml, followed
- by 2 x400 mi). The combined organic extracts were then washed with
hydrochloric acid (400 ml of a 2 M solution) and dried over magnesium sulfate.
35 . " Removal of the solvent under reduced pressure gave the title compound as an
| onl H NMR (300 MHz, CDCla) 3: 1.50 (s, 9 H), 2.56 (1, 2 H), 3.35 (s, 3 H), 3.46-
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3.53 (m, 2 H), 5.54 (s, 1 H), 6.13 (s, 1 H); LRMS (El): m/z 130 [M-C,Hg]", 113 [M-
C.H.OT".

tert-Butyl (2 E}-2-(2-methoxyethyD)-3-[(4-methviphenyl)sulfonyli-2-propenoate

To a stirred solution of para-toluenésulfonyl iodide (J. Chem. Soc. Perkin Trans.
1, 1988, 1029) (11.4 g, 40.2 mmol) in dichloromethane {25.0 ml) was added a
solution of the product from stage ) above (5.0 g, 26.8 mmol) in dichloromethane
(10 ml) at room femperature under nitrogen. The resultant solution was then
stirred for 60 hours. The reaction mixture was then cooled to 0 °C and
triethylamine (5.4 g, 53.4 mmol) was then added over a period of 15-20 minutes |
whilst maintaining the temperature at 0 °C. The resultant mixture was then stirred
at 0 °C for 0.5 hours before then warming to room temperature and stirring fora
further 5 hours. The reagction was then quenched by the addition of deionised
water (100 ml) and the layers were then separated. The aqueous phase was then
extracted with dichloromethane (100 ml} and the organic extracts were combined
and washed with hydrochloric acid (50 ml of 2 1 M solution). The organic layer
was then washed with aqueous sodium thiosulfate (100 mi of a 5% wfv solution)
and then with deionised water {100 mi). The organic layer was then dried over
magnesium sulfate and the solvent was removed under reduced pressure fo give
the crude product as a dark oil (7.5 g, 22.0 mmol, 82% yield). This reaction was
repeated twice more using the same conditions and the combined crude products
(74.6 g) were then purified by flash chromatography on silica gel using
heptane/ethyi acetate (4:1) as the eluent to give the title compound as a white

acetate/heptane 1:4, visualised with UV @ 254 nm) R; 0.20: "H NMR (300 MHz,
CDCl3) 8 ppm 1.45 (s, 9 H), 2.48 (s, 3 H), 3.14 (1, 2 H), 3.30 (s, 3 H), 3.51 (t, 2
H), 7.10 (s, 1 H), 7.35 (d, 2 H), 7.83 (d, 2 H}.

1-[(1 E}-2-( fert-Butoxycarbonyl)-4-methoxy-1-butenylleyclopentane carboxylic acid

To a stirred solution of lithium diisopropylamide (64.6 ml of a 2 M solution in
THF/heptane/ethyl benzene) in anhydrous THF (200 mi) at 0 °C was added a

solution of cyclopentane carboxylic acid (7.0 ml, 58.7 mmol) in anhydrous THF .
(100 ml) over a period of 10 minute's under nitrogen. The reaction was then

allowed to warm to room temperature whilst stirring for 2.5 hours. The resultant
slurry was then cooled to 0 °C and zinc chloride (38.2 ml of a 1 M solution in

~ diethyl ether) was then added over a period of 1 minute. The reaction mixture
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was then stirred for 10 minutes, and to the resultant solution was added a
solution of the product from stage g) above (20.0 g, 58.7 mmoi) in anhydrous
THF (160 ml) ovef a period of 5 minutes). The reaction mixture was then stirred
for 2 hours whilst maintaining the temperature between 0 to 5°C. The reaction
5 was then allowed to warm to room temperature and stitred for 19 hours. The |

reaction was then quenched by the éddition of isopropanol (120 mi) and the
mixture was then stirred for 1 hour. The reaction mixture was filtered, and the
solid by-products were then washed with THF (10 ml). To the filirate was then
added deionised water (400 ml), aqueous sodium hydroxide (200 ofa 1 M

10 | solution) and ethyl acetate (600 ml). More deionised water was added (600 ml),
and the resultant solid was removed by filiration. The layets were then separated,
and to the aqueous phase was then added hydrochloric acid (1 M solution) until
the pH was 2. The aqueous phase was then extracted with ethyl acetate (2 x 700
ml), the organic layers were combined, dried over magnesium sulfate and then

15 the solvent was removed by distillation under reduced pressure to give the crude
product as a yellow oil (16.7 g). The product was then purified by flash
chromatography on silica gel using dichioromethane/methanol (9:1) as the eluent
to give the title compound as a yellow oil (15.2 g, 50.9 mmol, 87% yield); TLC

, (dichloromethane/methanol 9:1, visualised with UV @ 254 nm) R; 0.70; 'H NMR

20 {300 MHz, CDCl3) & ppm 1.48 (s, 9 H}, 1.67-1.90 (m, 6 H), 2.37-2.48 (m, 2 H),
2.58 (t, 2 H), 3.32 (s, 3 H), 3.48 (t, 2 H), 6.83 (s, 1 H); LRMS (ES negative): m/z
253 [M-CO HJ".

) Sedium 1-(1E)-2-(fer-butoxycarbony! -4-methoxy-1-butenyl] cyclopentane
25 . arboglate
' To a stirred solution of the product from stage h) above (15.0 g, 50.3 mmol) in
isopropyl acetate (300 ml) was added sodium methoxide (3.0 g, 55.6 mmol). The
resuliant suspension was then stirred for 19 hours at rcom temperature. The
_ solid was collected by filiration under vacuum and washed with isoprbpyl acetate
30 before drying in a vacuum oven at 50 °C for 19 hours to give the titie compound
as a white solid (10.0 g, 31.2 mmol, 62% yield}; m.p. {(isopropyl acetate) 195-198
°C; 'H NMR (300 MHz, CDCls) § ppm 1.48 (s, 9 H), 1.51-1.72 (m, 6 H), 2.21-2.37
{m, 2 H), 2.61 (t, 2 H), 3.34 (s, 3H), 3.51 {t, 2H) 6.86 (s, 1 H); LRMS (ES
negative): m/z 253 {M—CoaNa]

35
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PREPARATION 70

1-[(2R)-3- tert-Butoxv—2—methvl—S-oxopropvﬁcvciopentanecarboxvlic acid

Me 0] 8]
The title compound was prepared according to sirmilar metheds to Preparations 68 and
5 89, using methyl iodide in place of 2-bromoethyimethyl ether. lits (+)-pseudoephedrine
salt was recrystalised three times from hexane. The title compound was obtained in 28% _‘
yield as a pale yellow oil in >95%ee by NMR analysis of the § 1.4 peak of the (+)-
pseudoephedrine salf; ' NMR (CDCl; 400MHzZ) 5: 1.13 (d, 8H), 1.40-1.60 (m, 11 H),
1,60-1.78 (m, 5H), 2.14 (m, 3H), 2.38 (m, 1H); [op —24.2 (EIOH, ¢ 1.2).

10
PREPARATION 71
1-f(ZR)—2-(tert—Butoxvcarbonvl)—4—pentvl]—cyclopentane carboxyiic acid

A mixture of (R)-1 -[2—(tert-b_utoxycarbonyl)-4-penten3/l]-cyclopentane carboxylic acid (WO
15 9113054, Example 10) (1 Og. 35.4mmol) and 10% palladium on charcoal (600mg) in dry
ethanol (25ml) was hydrogenated at 1 atm. and room temperature for 18 hours. The

- reaction mlxturer was fittered through Arbocel®, and the filirate evaporated under
reduced pressure to give the title oompound as a yellow oll, 9.6g, 95%; TH NMR (CDCls,
0.86 (t, 3H), 1.22-1.58 (m, 15H), 1.64 (m, 4H), 1.78 {dd, 1H), 2.00-2.18 (m, 3H), 2.24 (m,

20 1H); [o]p =-3.3° (¢ = 0.09, ethanol).

PREPARATION 72
- 3—(4»Methomhenyll-z—gregenenitrile

. o
\,¢'\©/ \Me
NeE T .

A solution of 4-iodoanisole (19, 4_.2mmoi), acrylonitrile (0.3ml, 4. 7mmol), fri-o-
tolylphosphine (243mg, 0.4mmol), paliadium (i) acetate (90mg, 0.4mmol) and

25 .
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under an atnosphere of N2 over a period of 1.5 hours. The transfer |ines
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m ). Thg aqueous | ayer was then separated and the organi ¢ phase was

concentrated by distillation under vacuumto give the title conpound
PREPARATION 73

3-{4-Methoxyphenvl)-1-propanamine

OMe
HaN\/\/©/

15 A solution of the product from preparation 72 (41 4mg, 2.6mmol) in ammonium hydroxide
solution (10ml) and ethanol (10mi) was shaken under hydrogen at 40 p.s... with Ra-Nj
{(100mg) for 12 hours. The reaction mixture was filtered through arbocel and washed
with ethanol (20 ml), the filtrate was evaporated in vacuo to give the title compound
(183mg, 1.1mmol) as a yeflow oif; 'H NMR (CDCl, 400MHz) &: 1.7 (bs, 2H), 2.0 (bs, 2H),

20 2.5t 2H), 2.7 (bs, 2H), 3._7 (s, 3H), 6.7 (d, 2H), 7.0 (d, 2H); LRMS: m/z 376 (M+H™).

The following compounds of formuta (tlla), i.e. compounds of general formula 1| where X

is <(CHy)s-, were prepared by methods similar to those described in Preparations 72 and
73 from the precursors indicated. '

25
HN Y
(lila)
Table 3
Prep | Prec Y Analyiical Dat
a
74 ;-bromc»z:ﬁr{yx , B "H NMR (CD,0D, 400MHz) 5: 1.1
C(;z]nze_ne!(c rich (bs, 3H), 1.7 (bs, 2H), 2.6 (bs,
emical Co) §H), 34 (bs, TH), 7.1 (bs, 4H).
LRMS: m/z 164 (M+H").



as a yellow oil (200.3 g, 443 mmol, 98%yield); 'H NWR ) 8:
1.45 (s, 9 H, 20 1.45-1.56 (m | H, 1.56-1.74 (m 6%%@@9W(m 7
H), 2.32-3y832M015l B, 2.64 (t, 2 H), 3.22-3.30 (m 2 H), 3.27 (s, 3 H),
3.30-3.38 (m 2 H, 575-5.85 (m br, I H, 7.13 (d, 2 H pctndbrdede; 2 H ;
LRVS (ES positive): mz 452 [MtH ~ (C). 8% Alternatively

3- (4-chl or gphenyl ) propyl ani ne was prepared as follows: 25 To a stirred

[ a4

sol ution o Hreei ng_materi al [fr om stage b) haig il Bt 62rre)—-n—
realt héd w th
: gé &% (el

t et r ahydr of ¢ an |(G@mor3-wethyadded borane.odd mettyth
Hlaf %’3%:

nmet hanol (j100m )], concentrated & o and ref
(200m). The aqyeous |ayer was 39 concentrated 1@ gr
precipitatije was|filtered off and dried under rejE'ﬁ
title proqui ag Sdoudf3e powder (10, 17,59 7mois o e
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Me O O The product from Prepar gt _
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O

at ca. 1BOC f orbrogivberdener thi g t a o
and t he | enper|dlancastaaiSyathetie) 142§ or\\_16h. A]SL _
of Cu(l)|CN werle added to the solution arfd the \ﬂ;}
- 24h. Theg reactfi on was quenched|by the additior4
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evapor atijed tofa yellow oil. This oil was subje

purificdt8n (2HemodnidolpENTt ang med OAC_ as ettt
6my (1699 ; 1HNVL4rtabHBynthesis) D

(MeOD, 400MHz) 5: 1.9
(m, 2H), 2.6 (t, 2H), 2.8 (g, 2H),
3.8 (s, 3H), 6.8 (t, 1H), 6.9 (d,
TH), 7.1 (d, 1H), 7.2 (, 1H).
LRMS: m/z (TS*) 166 (M+H).

83 4-bromotoluene M :
(Aldrich Chemical /@f i H NMR (MeOD, 400MHz) 5: 1.9

(m, 2H), 2.2 (s, 3H), 2.6 (t, 2H),

Co.
| ) r2r§/8 ((t, 2H), 7.0 (s, 4H). LRMS:
= . . z (TS") 150 (M+H).
E;ﬁ;‘g,?ﬁ’;i’,’;‘;i;’,{, : "H NMR (MeOD, 400MHz) &: 1.8
chemical Co,) _ {bs, 2H), 2.6 (bm, 4H), 5.0 (bs,
. OBn 2H), 6.9 (d, 3H), 7.1 (m, 2H), 7.3

(m, 3H). LRMS: m/z (T§") 242
L (M+H).
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2H), 2.12- (m 2H), 2.65 (t, 2H), 3.22-3.35 (m 2H), 5.65 (brs, 1 H),
7.23 (d, WQH?’“7974354 (d, 2H); LRVS: mz (ESA) 407 (M-Na). %PARATI ON 68
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3.3 (s, 34 313-3.4 (m_ 2H); :
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ept ane (j41. 2 LjetmhydroherzopyBih
ow (5.115 kgi (Arepgratiok ¥25)Di | ut 5 M
solution) was|then added with $tt er
was betwgen pHi 2 and 3. The | ayers were separ P
was thenjextratted with heptane; (20.6 L). The ; * here
then wash88 wi | B-bsahoad-afubior NE 0| roT 36 \1 *
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anal ytic 1P nﬁ?gsonﬂ‘?ﬂmﬁ ¥leDcl 3 6: 1. %é&ru&eﬁ?th nép ) 2
H, ~1.5B-1.70 [{ffinslapgle 1 70- 1 T M2 darabtdrBafion Eﬁﬁ'i 5555@512'46 |
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[ M CAHOO] +, 199 [ M CAHO02(] +; GC (inj ector program initial tenmp. 0 C
rate 150 $gam f,5-B# 7IRERv- 230 € dam _initial tenp. 100 C,
rate 10 [T/ min, jgr?ﬁézerrp yl230 (%;‘Nig}g (4?%HWQD@- &1 26 im x
0.25mMm ID x 0. 45 or i r(at 3t 285 @t 24Y, i1 ng
Materialls a) ‘%ra%;ﬂ?éf% 2.85 (1, Sﬁ) 8.10 (t, 2H), 4.45 (,
oxycar bonvi) - 4- m 3%5%&6(@&&&)@%0({3%!@ 10
T T :up,ﬂ:oﬂl-fh-.. HhpA2ARBe (9. 63 kg of
gB'ftégﬁgwégwofurc ﬁ)éﬂnfggétmbﬂ%@ 18 |1nB , 2-
N ( 5 @2 (W, sHis2
solution of 1 @lhﬁrar'%glc_;ﬁ ]ggég DB &N rRH)C aribjomy LHY:; mlﬂ
- (EP274234B1 - arrpl W), i B.51(rd; dl—l)teB}m>(met1 ne
(12.5 1% L) w th stirring over hbAMS: WhiH, S921eEN! ai ni ng he
reacti O}rgﬁtm” . (\2%\» th_!m Cl_The h#ader tanlk was washed wit h
1, 2- di mpt'Noxy ef]?%ﬂ%‘y dro- 1_9 y Me 3I;I-!NMR (400MHz, CDCl,) 1.45 (d,
b S
. N d
(Preparation 127) 1H), 4.90 (m, 1H), 6.66 (d, 1[(-;)
6.90 (d, 1H), 6.95 (s, 1H). LRMS:
M+H, 192, ( S




(2.5 L) and this was added to the reaction. The reacti opgghihibefodis then
allowed to stir at -10 C for 1.75 hours. To the resultant solution was
added a solution of 2-iodoethyl methyl ether (2.73 kg, 14.4 nol) in

1, 2- di net MSx9247Bame (10 L) over a 20 period of 1.75 hours._The reaction was

then stirred at this tenperature for 4 urs before warm RST{IB‘HQ)@S(@ over a
period of 4 hours. After stirring at thi tenperature for 8 hours the
reaction vva;sﬂgpgegﬁr@@g t he addition of aqueous ammonium chloride (25 L
of a 2.8 M'solutl ) hyl acetate (12.5 L) was then added. Aqueous

hydr ochl or i &{4aehlerq-3duerophesyie-pednghinitle Was then added with 25 stirring to
adj ust the pHto between 2 and 3. The two phases were m xed and then
separated. The organi ¢ phase was then ext[a fhree tines w th aqueous
pot assi um carbonate solution (0.3 M sol ut 37.5 L, 12.5 L and then 6.25
Q To the conbi ned aqueous phases,wa addded n-heptane (15.6 L), and
aqueous hydrochloric acid (14.5 NC soluFion). with stirring until
the pH of tethACyamgtraeiys ph bn BRI VRS, n ...The | ayers were then
separ at gd $g§ tge a ueoﬁs@éﬁas%\@\f\(g?ﬁ{el’xtfac&ggv%sﬁﬁk?ﬂ%& é-?"fl@Q@l)@). The
conbi ned orgatheer i apg piTechana A% aitdisperiion af MaHL(PS6HE] 1‘@9,{1,%0& and
wer e then addeEpsrfiaiviist BRsies, ibxe the crude title conpou 2.50
kg, 8.32 \rl\rgl 8‘13 % yi el d) as@'ﬁ%%ﬁ%ﬁ“’ﬁ?{? %E%Xéﬂﬁ%%ﬁ'ma%thﬁgggww
sol uti on wiigfRn)Th, hefors %%@ﬂ@fb@%@ﬂdﬁ-m@a/b@ﬁﬁélé@lﬁ@ﬂé%&@g%esig 0 b)
Cycl ohexan¢sg, g9 i carbonyl ) - 4- met hoxybutyl | cycl opent ane
car boxyl at S‘@A soﬁgﬁlgﬁ%ﬁlq{%ﬁa@%&r gé%e@qr%‘ﬂ%?' The Whelefgaction wamthen aflowed
n- hept ane 3 egoomdempermiire ioNeRBaDt Whites @il waR a88b@tncOhe Aixidrek9) WS
concenor at@dfaetédcﬁ,;ﬁ,t;i_:tuﬂ@t('t@%brﬁ, ?E Ermﬁﬁh(iri c pressure to renove 20 L of
n-heptane To the resultant sol Gt i on HHEMEG qedamicsware mexs deed AdgSQu) 8ad kg 4
18. 4 nol ) YeParaied tord yallowroilwhidpwas puriidbyldolurary @ﬁroﬂza?@d’lrém 6!5,;1(?0? hour s
. ) and TR

The tranSfEONciWsém‘éﬁéSﬁ-%nﬁﬂtwg\zﬁ?%tﬂpn@g pt ane is was

added to t(giigrgg%t I‘ﬁﬁi\!ﬁ‘l ere f ap Renixtuge ahovamadde isbinars
agi tation PP0%E) f oMb, GDAY 555 .182y4 StH)TH! |l ect ed
O 2o B eI M oRGCHIE Y 28 19, 7t

by filtratgofan XQ&K] j -heptane (2 x 1 nt
solid was (dri e)g f}ﬁ er '535&%@5@%‘8&1@%* urs. The resultant off-white

solid15(6.2 kg, 15.5 nol) was suspended in isopropyl acetate (37.2 L) and
the resul mPAFﬁ&’ﬁQWi on was heated to 80 C until a clear solution was
~.obt ai ned. er solution was then cooled to 50 C and a sanpl e of
aut hent i ¢ St{fyLs deegoptignivi paaiiend (1.0 g) was added to seed the
crystallisation. The crystallising urry was then cooled to 20 C over 4
hours and was then granulated at this temn fe for 0.5 hours. The
product was then collected by filtration f s washed with n-heptane (2
X 6.2 L) before being dried urt8¥ z S C for 11 hours. The
resul t.'antﬂgite solid (5.5 kg, 13.8 nol") wa¥ theR- suspended in 20 isopropyl
- acetate (b ¥niloyanide fiom Peph il a glear solutjion was

obt ai26ed.(3§h raﬁuéi@ t sol Et'i%‘gﬁﬁ\?ggg’?‘ﬁﬁ%%%ﬂ@aﬁ%%@@ g edhasehpl e of
aut hénti c* p@sqn % s olptien dSmianstshakewith 166mgant 8e%vi/a F&ﬁ\ﬁ@n%&e 5
cryst al | i t5pbi ypreddife ob¥Gight! TA was then cooled to 20 C over %
hour s anda? ttégiﬁ)rgr anul at ed at Ttﬁ%?%a e%éeéflgr%?gwwg%%m%@ﬂﬁAﬂbﬂ@ebr oduct
was t hen 98 G FiTale Was gyanorated in Vamoand thaspuniiizd &y cdiunth BhibBsRIGRSH2 X 5.5
L) bef or auslogiougto: tl{DEM, ety 5.C for.16.5 hours to gl ve'the
title p%@{ﬂé@. ﬂé k 12.9'\@2%%&}5%%‘(&6 S 15 proquet (320me) 62%) C 1
H NVR ( R <98 %,Dcfh)1:@5667&.(&72HX,m5322_|71)),(m1414§2, 685 &09114),,6_&0 %0-1.‘67
(m 155H)JHJ,-m?z(b.8&);(Hﬂwf&h|i/zgﬁ§§fig§ﬂé8,_lim 5 H), 2.30-2/58"(m 1'H),
2.80-2.93 (m 1 H), 3.29 (s, o335 q, 2 H, 7.29 (s, 30 br, 3 H);
Anal . found C, 66.20; H, 10.26; N, 3.50; C22H41 NO5 requires C, 66.13;

The following compounds of formula (Hia), i.e. compounds of general formuta ] where X

I8 -(CHz)s-, were prepared by methods similar to those described in Preparations 93 and
94 from the precursors indicated.
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H 10.34; N, 3.51 % 2 Septenber 2005 WO 02/079143 PCT/ e(p,g%(p

PREPARATI ON 69 B! bods
1-1(2S) - 2- (tent - But oxvcar bonvl ) - 4- met hoxvbut vl | cvcl opent anecar boxvl i ¢ acid
Mew O MeW® @/8THg3 pr oduct from Preparation 68 and (+)-pseudoephedrine were
recrystallised nine 5 times from hexane to give a white cf§% fBQF"PW@"soI id.
The salt was dissolved in ethyl acetat fAashed with, 0. 5M hydrochl oric acid

dried over magnesi um sul phate and concentrated in vacuo the (S)-acid was

2.45 (m | H. Bbéndakiehddd , 1%%&%)6@1@’22

kg, 12.9 pol) urﬁ@fza@@hyrﬁémsppere of nltrog f‘wﬁﬁ@(@l Zfﬁ'@@a)s?*pbﬁ& o was

t enper at Ur¥ of [tHhé-diflugtaur e e Tai ned 4o £l Lu t hen
\. hour s. lfl 40 uﬁ"g 'sfﬁ ect ed
bépt ane E )'und P r

L) and he¢at ed {A@GSHC unti | ear solufj d, 3k resjul t ant

obtained in._31 %yield as a pale yellowoil in >90%e by NVR anal ysis of
the 6 3.3 fsek pPracheldeiydepSEvdoepnedrtTe b“ﬁhalytib'dkdai {-CbCH-3-400M-z)

Al ternatiyely P|@pacastéon 69 201264 80 qf the
product ffom Prpgattasdign 68 %%(’Bzr?é" 6344d,) |15
then heatfd to [7@anSastdst h gaynti|oa (ol MR S8R ikm.ati)ai ned. The
sol ution mas t NeSyrmsisd to 40 < d a san %361984[[{ Rbht HMS pé BST if sed
the slurrly was |[hsbraidehyde20

by filtrgtion eﬁiﬁg&tmshec 2H)

vacuum fdr 22 | esig} 50 ( ,

2S) - 1- hydqroxy- \ net hyl - 1- phényl - 2 pr opanam MP( %T§ ?‘?e!L{MHb)ut DXY

6:1.4 (s, |86), L3&hbrod4fmore’ %(Z 82 1c [ 3pd 4.35 10
1

total sol lg6on eBdMucfd 0 K nﬁj& [£I8 BB HhAMIF).nd (2. 13

title conpound (0 8 g)_ was 4 6 seed t He*3dr@ M"hpllsatlon The

calbony| Y28 et Haxfioroy| | cy¢l opepiancoear b 53%

yireld a¢$ an 8¢nistharyxt ure ¢f St reoissoqn? (g )s‘ilr"e@ by 1 H

NVR). Thé prodyben@ddgrgd20 kg, 16. 8Zi nol) V\ﬁiéH v%7ﬁe{bt ahe (30

e

<

)
~~

H

92)

sol uti onjwas t h&hemial 6d.)t 0 58 C and a sanp Har ystal lji sed
title cofrf8und| Pleparatipnvidg RAdEd i satien~The slol ution
was then|held ht 58 C for 1 ) W th %%éf 'flﬁ '3)@b§@r hour s.

The slurfy was]then granul wag 30
then col fectéd| by filtration“a : : 3(d 1H) m.) . |Drying
in a vacpl@d opeitmathykitlo of —2Z. 5 howms—opy

2S) - 1- hyfr oxy Naer&hmyhydf p)’4 i (ZOOMHZ CDCl,g) 5. 1.68-
1-[(25)-2-(ter+(mncaxycarb nyl ) t hoxybut: ggéﬁb a2 B8 4late 2
Sept enber 2005 G#2fiRAIIAL4T 7 ||302/ 008g7: eOE( etwhae solid
(2.35 kg, 16 0 [mB, 739 yTrety ¢ Adh 2 300
MHz), 8:] 1. 08 |(dhydotidhzofh] 4 Mﬂ?@%@ HZl ¢l?013)1674128<>0 (m 2
H), 1.9d-2.03 |(faean2r-H) , [2 d (¢ @127 (L2216 | (s, 3
H, 3.0§ (dq, |[Tarddxaiddhypfb @2226 H), £4.558(t( 2H), .98 (dd7 | 27- 7. 45
m 5 H|, 7.7Q (Prepakition3 H); ), 685061, tH), 3.085(d, NHB. 04;
HA3NGG r equitegp C, 67.07; MS’/N%e 178; (TSY. conpounfl was

obt ai ned by breakrng the satt—as—fotows- Toa stirred suspension o (1S
2S) - 1- hydr oxy- N- net hyl - 1- phenyl - 2- propanarri ni um
1-[(2S)-2-(tort-butoxycarbonyl) 4-nethoxybutyl]cycl opentane carboxyl ate
(210 9, @REPARATION6E! Onised water (1.26 L) and isopropyl acetate (1.47
L) uo _aqueo ' drochl oric acid (99.5 mM of a 5 M10 solution, 0.50
nol ) DY) ehgdeieous | ayer was between pH 2 and 3. The Iayers
wer e then separ at ed, and t he aqy F'gus phase was extracted with isopropyl

acetate (630 m). The organi c ex {hen combined and washed with
sat ur at ed

. _ =

: N

6-Methyl-quinoline (Aldrich Chemical Co.) (1g,

7.0mmol) and selenium dioxide (2. 32g,
21.0mmol) were combined in the absence of solvent and heated at 100°C under a

nitrogen atmosphere for 16h. The reaction mixture was allowed to coot to reom

t
emperature, taken up in MeOH and presorbed onto silica gel. Chromatography using a
| 3:1 mixture of pentane: EtOAc prowded the title product {236mg, 21%); "THNMR

10



brine solution (420 m). The organic phase was then congggb{eﬁ;b%qz 5
distillation at atnospheric pressure (to renove 1.4 L of | sopropy
acetate) to give the title conmpound 15 as a solution in isopropyl acetate
whi ch wasVQd&@™d#¥ectly in the next step. An aliquot can e B%K/%z nd the
sol vent renoved to give an anal ytical sagple; “H NVR (CDC13 300 ?
1.44 (s, 9 H, 1.48-1.59 (m 2 H), 1.59-1.72 (m 5 H), 172193m2

() mie gy ot 80 bttty Bgcb e ds il e

program ﬁptise( Z(ES@ 3t (3NIg. 150 Cmn, final tenp. 230 C, oven
pr ogram |n|t|al tenp. 100 C, rate 10 Cmn, final tenp. 230 C, final tine

20 mn; colum, BP-21 25 mx 0.25mm I D x 0.25um FT; detection FID)
- Retention bﬁw_&%ﬂ,‘\ THOM 193 HPLC (col umm: Chiral Pak AD (25 x 0.46 cm); nobile
phase: gexaqgMfhassdive- rg 0%8/ 2/0.1 v/v/v); R nsing nobile phase:
hexane( | P. flowrate: 1.0 nvmn; tenperature:
anbi ent; injection 25 voI uméV‘e Q loxdetection: ELSD) Run tinme: 20 mns
followed by 10 mins rinse with hfxang | PA/acetilc acid (98/2/0.1 v/v/v),
followed by 10 mins rinse with hean/eﬁ PA/ aceti gl acid (98/2/0.1 v/v/v);
Retention Tine: mnor enantioner 1 T (378% ,ngj or  enantioner 17.5
mn (96. 7/% EIO Al t rn ibvely t he product from Preparati on 69 was prepared
by asymmet F4Me Fglfé‘ HBHC @sicgldiich Gisatical CoddRel 1@ dmmmt)dvasadistiohviedns  as
follows. ii mwnmm myﬂchrdwesgaéég* RSI5HRAG hdtloof dr 8D W sthind S aHY; (62

, 0.21
rt;? s( di phe%D ﬁ@@%?"i[%)’%’ﬁpiﬁ e i EpRuBasithen tafiyaedfor vline (Tée] solvethead um

100, (o i il Sl b AT,

PCT/ 1 BO2/
10 bar and:nﬁdm&nixt(ﬁélt ThE mri&hréwaﬁ'k!fsgblg&i Wﬂﬁﬁl% a%%a@%@@r&ﬁqﬁ%ea\?gagﬁﬁrledws

further 4 t gas sed net hanol hen
pressuri s&f ‘\HP'E A §ENYyat0°Cr Afkarrthe adfrh’@oﬂ waencemipbte;i thepwhsleWwdsstite@gai N Wi th

P%?”i%;” A e et '%%e“{gf"??&%d g ThaiC ot e fora i 02 e BB o

the soPverde awlitesofid pbthe anvide (1-6d) whithpvassusedanitton@iurtet parificatidr? conpound
as an oil, HPLC (colum: Chiral Pak AD (25 x 0.46 cnm); nobile phase:

hexane/ | PAlacetic acid (98/2/0.1 v/v/v); rinsing nobile phase:

hexane/ | Pgﬁéé&frfée\@ﬁa% viviv); flowrate: 1.0 m/mn; tenperature:
anbi ent ; H%MQMMH_{% detection: ELSD) Run tine: 20 10 m ns
fol | owed y mns rinse W exane/ | PA/ acetic acid (98/2/0.1 v/v/v),
followed by 10 nmins rinse wHPk_hexane/ | PA/ acetic acid (98/2/0.1 v/v/v);
retention Tinme: R enantioner 1 n, S enantionmer 17.5 mn; 91 %

conversion, S-enantiomer, ee 979 Hyd ogenti on 2 15 The starting
_ rraterial fromstage c) bel ow (82 ) ), m%drumtert but oxi de (25
hexanmet hy] 6' - di phenyl)-2, 2" - ‘

d| yl B s(?‘TD'PRQHquﬁ%égzﬁpﬁfﬁtioﬂﬂr@@r{ﬁﬂﬁnQ#Q!mleii)me)aMQItl@)wré@m werl 98359)
(2.5 my, sdhitiRA2T LIAM) 015@/@@5 aoﬁnws?fﬁdrﬂ&ﬁmf ghdiRe Whgle;/tﬁéﬁ?‘%f&'ﬁ?? ﬁ’(j yessel vas

pur ged WI-hB?C ni tro)?& ressur bar~an hi s
pur gi ng pH§cREEsEh @e%rﬂeﬂmy@b@a@ ion SfUEtOAer(480ml)parsd mbeigAsised net hanol

(2 M) wveshehewaedrsh rig d 0 bar),
t hen vente anij gr essurremgaglggrs}nr ﬁeﬁ' ﬁégé%gen%??ﬁn%gpﬁ mﬁﬁphlur e was
then sti riPtfor{CAYHGN) CQ@ﬁietem@e\@sempom oftbe hgtliids)@fdtie resaighgt 0 room
t enpgsat Wokhign Wak ige o the.reaction m xture
was then added ot h}/lméaﬁ?%tgﬁ '\r‘r\@g’t a(?r'g%g f&ﬁéﬁﬁg%%"%%@nwar“@éﬂl@ﬁ@"ﬁh d (1
M 5m). agign gt therateprmedracswitiepd NaCi, extractior wlih GOAC, EAESI UM
sul fate gmds el e ed_pressure to give the
title coq gung%as a\’#ﬁﬂfaﬂ&ﬁ&ﬂ_@?@ﬂﬁ@, oﬂ%‘i’%l&{e %ﬁé 5 Qioxasregugst i ;
mobi | e pHEC®! agyeeyR 15 foy 4 entl vasdhen £9B6@ bAtal1 a0/ Weter. %rrasraggogmgl e
phase:  heginRideE BRI 8PHAY was Wi Thh bt fas Fiototaiy & eXtracted with

30 DCM (3x100ml), dried (MgSO4) and evaporated to a white solid which was recrystallised

from benzene 1o give the title product (6.4g, 35%); m.p. 114-116°C.

eyaporgion candiayeduatil gli ﬁfyé‘bloﬂvkwloﬂderhayﬁvednwepme@mmmshélg to‘ |

|
<




mns 30 foIIovved by 10 mns rinse with hexane/IPA/acetlc a 0.1
vivliv), &éowed by 10 mns rinse with hexane/ | PA/acetic acid (98/2/0.1
viviv); REtSHMPBNTime: R enantiomer 15.5 nin, S enantiongg ég@tﬁh
>98%¢onversion, R-enantioner, ee 91 % iigp) Hydr ogenation 3 5

sane nethod as described for Hydrogenati on 2 -above but using [(R)- (6 6 -
di met hoxybi phenyi - 2, 2' - di yl ) bi s(di phenyl phosphi no)] ruthenium bis

tenperature: anbient; injection volune: 20 I; detectiony i me: 20
Sghéﬁ*bfé%%

(trifluor oagsﬁ%@sﬁﬁzﬁéenber 2005 WO 02/ 079143 PCT/ 1 B02/ 00807 74
(EP398132) al yst gave the title conpound as an oil, HPLC

(col um: en-Blu drdRypheRyl Mrbafaki | @ phase: hexane/ | PA/ acetic acid
(98/2/0.1 v/v/v) Rln5|ng nobi 1€ phas xane/ | PA/ DEA (80/20/.5 v/v/v);
flowrate: 1.0 mimn; tenper tur% anbi ent; injection. 96l ume: 20 pl;
detection: ELSD) Run timemel 5 foIIovved by M ns rinse with

hexane/ | PA/ acetic acid (98/ 1 Y 10 mns rinse with
hexane/ | PA/ acetic acid (9@? 2/0.9 vl\ﬁv) ime: R enantioner 15.5
m n, nantionmer 17.5 mn; 57% conversion, S-enantioner, ee >98% iv)

Hydr oge at iljrfed-butyl diprrbenate (1.66, Masmrall wis acatiRERe bémh@ﬁ QW shifQ oty 2°

| d
BTHS) ( 21 [ ?2 op F{f) R/el [f)rﬁ%’)%? frlaﬁloPr_eFaraE?n 1ot z%%’l"% SHEREOP in & mixturesefovaten (@6e) jand

r hodi um (1 Yioxgaiom! U'@?iﬁtﬁlﬂﬁm@ea (I'B:e réaotiofvess stiieg forb@?ﬁaﬁér%lcrﬁ?rgg 6208)

1.8 , | r ressure vessel. The vessel was
'Ehen ggrgegg\%%? Hmr?i&t”%"é‘gaﬁ goyc qg‘r‘%‘i@ﬁl& ﬁgd?‘i'"l‘ﬁ‘e?%%ﬁ" Whﬁmﬁumtnedg

pur gi iy SiuBberddhdo mmplelﬁémhycﬁp@eé edy 8stébfdrMbd BafindHHel JQE&;OR X gssed
y

( 10. ?”E“ar§ %I)F%%nw%zhétng%ﬁae Egéfssegiﬁ?ngi i,awﬁ Uﬁfrﬁqesza;:iéﬁéﬁpar@m anermg?)e "
The ni xt ur BY&IISPreandsavieporatbciip o wekowt AITRICIUR Mm&t%ﬁra}m@dh?ﬁﬁ%rffsur e.

th t dded tert-but
ther and SR Eop SR ERACET HaRB e iR sl ErciurioRpauao i drbivEan

phase was €98 t@@Cfs)jﬁHedhz.@Ec(weﬁs ONES [tUBME was

r enoved ugqu C@% z%jtt gr?;’e Le tft |1e28(§g21_§ éégﬁ*%% 3@0 HPLC
(col urm I ra @2 cr‘r) m)bl | e phase: hexane/ | PA/ acetl c acid
(98/2/ 8. 1 viv/ v) Ri nsi ng m)bl I e phase: hexane/ | PA/ DEA (80/20/.5 v/viv);-
flow rat ezPﬁEﬁ%gﬁ@w}Oé enperature: anbient; injection volume: 20 [;

det ecti on: : 20 mns followed by 10 mns rinse with

hexane/ | PAeiEButyle(42bmathiosyrHealBhlvidambaw ., foll owed by 10 mins rinse with
hexane/ | PA/ aceti c aci d (98/2/0.1 ; Retention Tinme: R enantionmer 15.5
mn, S enantionmer 17.5 m nMe>98°(9 conver si on, antiBeer, ee 91 % v)
Hydrogenatl on 5 30 The gtarfi g/lﬁterl al from i) below (80 ng, 0.25
mmol) and [(S)-3,3', 4,4

hexamet hyl (6, 6' - di phenyMe 2, 20 di yh‘] bi s(di phényl phosphi no) r ut heni um

(triflyorqQacetate) ee WO 01/94359) (2.3 ng, 0.0025 nmol) were charged
t he pr w @S%@@@ jof f"ﬁﬂ"lén Mikerakoil (@Bsngp 2apatlovivhd aBitidd f?ﬂ&@tlrhééi solution

press2q i Some%&@tﬁorpwreﬁ?gt&gass@%@t g.él Thllf Tﬁ% &mg rocedur e was then

repeated a further 4 tines Ofthen added. The
vessel waSHEREndeTnpgen. ik midure(vids Sirkalthr 15HiANbASRL &SI el

ressuris bar The m xture was stirred at 45C
Por ™ San oAz duitidin BYg pAAGH HA i o dgrparstip émofmhe@ame'ﬂae

al | owned tr(?aﬁm qutﬂ"ﬂt?drwlﬁ'elﬁtMOnﬂa) antheagheelSaIn %, WaHGDES, ,ﬁﬁ and to

the reacCThesr et her and 2M'h ochloric
acid ggd t he gﬁlﬁl@éﬁ%@gﬂ%ﬂ% Mgeﬁu(te) %?@Wff@g%‘ﬂé@mﬁgg@@bhﬂa’nﬁ@%dsdr| ed
over “Ragrfddaiie P@M!Fiﬁiheet;ﬂeamhﬂdmdqsb%mgtsm)s1[:[;?@ Aagmy& % CL ulcgdk .
‘pressure v t Q as an_oi al Pa

(p25 x 0. 412593531’ o hf?ﬂt %@gé PR, 398 €51, 4.46 (11, brs) 682(d 2H), 7.06




hexane/ | PA/ acetic acid (98/2/0.1 v/v/v); Rinsing nobil2Sehesder 2005
hexane/ | PA/ DEA (80/201.5 v/v/v); flowrate: 1.0 mM/mn; tenperature:

anbi ent ; ‘%&b%’giﬁ%n volune: 20 ILI; detection: ELSD) Run time: 20 mns

f ol | oned ns rinse with hexane/l PA/acetic acid (98¢2iBo2loogdn/ V),
followed by 10 mins rinse with hexane/ |l &\ acetic acid (98/2/0.1 10 v/v/v);
Retention Tinme: R enantioner 15.5 mn, S enantioner 17.5 mn; >98%

conver Si on_ERBDAFKM‘W(Danz ee 97% vi) Hydrogenation 6 The starting rrateri al
from stage, | ow 80 025 mmol) and [(R)-(+)-2,2" 15

bi s(di phe b vl pht hyl] ruthenium bis(trifluoroacetate)]
(2.4 ng, 0.0025 mmol) or

[(R-(+)-2,2"-bis(diphenyl phosphino)-1,1'-# h>|lv| chl or o( par a- cynene) |

rut heni um chI oride (J. Og. Chem 1994, 59 aft- 76) (2.4 ny, 0.0025 nmmol)
were charged to the pressur gy yesse g~the sane procedure as descri bed
in preparation 6 gave the title corrpound as an oil; HPLC (col um1

Chi r al Pak ThB Hreduct f@rd Brepayationtlios (S002Ag, ﬁk@ﬁ%])h@gﬂ@ﬂé,ﬁ BANresRld B };]

(98121@ 1 hexane/ | PA/ DEA (. 80/ 20/ 5 v/ivliv);
flowr %t e: éﬁ\bﬁ)ﬁ;ﬁmgﬂgg'@%ipg?cge{m'ggeréﬁﬂﬂéth herfi"%{'?ms\;@ﬁﬂﬁﬁé‘fe@mtp@ml

ﬂet ect ; on:of BI19E afueous smmo/a Gb/f N\ama}‘ @jd PRy ; flliicslgyétmdﬂrﬁ:l W EOAY (%I&somgvI
exane/ | P. 8/2/0 v/ v/ v ol | owe y mns rilnse
hexane/ | Pﬁfrgc%g) bgn%dé‘ﬁ?l'gg?ig%yg%wire WFQKM;’S%?%?VWFWW prRvide # fittener 15 5
mn, S en@mduchtB00ii, B4PE) whieh 86 BSed Ry Ab SiGibr pRrifidatiohl oner, ee >98% vii)
Hydrogenatl on 7 The starting material fromstage 1) bel ow (80 ng, 0.25
mml) and [(R)-(6, 6'- di met hoxybi phenyl -2, 2" -di yl ) bi s(di phenyl phosphi no) ]

r ut heAPumMPREPARATICINI®O® acet at e) 30 (EP3981'32) (2.3 ng, 0.0025 minol) _
char ged tgéﬁ& -ghﬁqurﬁ vessel Usi ng the sanme procedure as descri bed -
hydr ogena conpound as an oil HPLC (colum: Chiral Pak
AD (25 x 0.46 cm); nobile phase: h ne/\PA/ acetic acid (98/2/0.1 v/v/v);
Ri nsi ng nobi | e phase: hexane/|P. BXYy/v/v); flowrate: 1.0

m/mn; tenperature: anbient; injection volune: |20 ILI; detection: ELSD)
Run tine: 20 35 mns followed by 10 mins r W th hexane/| PA/ acetic acid
(98/2/0. 12\(/3// v@, foI % (g 2. Se tenber' 2005 WO 02/ 079143 PCT/ | B0O2/ 00807
76 10 mi ng IPAREdpe andpreisa )éq"ﬂ? (Be49) werg/conbineddivear; Ret enti on

Ti ne: R eteamarmnasr andi% SoiiftioR.of RORN@BbHRRS50/ o?wHie’P wa%%%d%&&’«%}éﬁﬁs%‘ 8%e

S-en é%[ g@ t(’>5980/;?; Pragg%%on of "starting mater

1- (2- 2r t SR RGN, o hlg ¢ o0 veasadiusied {0 Wmh@r@ﬂtlarﬂuxaﬂtﬁexyiel c
acid A sochddiionnwvad cotmpen tepylxit #as ¢ gtﬁ%

cool ed toy é%é:f dgd pn|tr en._ n- Bute;ﬁémlg?ﬁélmuzmﬁ?% a'l-i‘(ggmyggugégﬂ.r[%%l

was t hen SRR %Bélé'eo ?&‘Qtoar?&lqﬁ'?ﬁi Ahagnixtyee wemewiracted witih BIGMy - 10

To the r.g800mhnthe &NI'&UtsldPiédWr fard fHehWia rag%c)l( tq?léroglg The il was

1-(3-tert; utox - 3-.0% op I ycl opent ane 10

EP2 74234é’i %%" 9‘%@% f@afefx PHrempigdrrpssiie Tmne @saiucmzsunadubvems

T eactdgon al\aéartdiﬁﬁ 1wo-1078d irbe% f tion m __

'vvas t hen: aﬁ_ged a sol uti onlo?S/]!i;%q-hﬁejatﬁk?g%y cev’g peth(qg&ﬁgm%%ﬁﬁlngE (2 :
and 3BMPBNAs taken Hp jn emiof Ht&!ndrtr@tdad)mﬂammmml@saslaﬁmﬁ hl@clfper ature

and t hems0Rig G rRehi xt ure

- tert-but Fig t hyl 1?%5?9%5‘%8}1%} {J%ﬁa&&ggf%rﬁ%le—mpvﬁs&e%\gg@ rﬂ"f' Wathd t he
aqueous é’i‘%éﬁ tefd apd eMapesaiedite Divel the title [Rdtiastdracttionig) avhivhi whs Wsdaiith ié t h
stirringurite pphfiefpnvere separated and the aqueous phase was then

extrggt ed W|th tort- butyI met hyl ether (250 ml). The conbined organic ,
phas were then washed with water (250 ml) and then brine (250 m), dried
over magpeERARSHONYSy and the solvent was then 20 renpved under reduced
pressure. The crude tftle corrpound was then purified by flash

chr omat og¥AgeRd-25tindarelea gel using ethyl  acetate/ heptane (1:2 to 1:1) as
the eluent to give the title co oundél? 35 g, 55.2 mol, 49%yield); 1H
NMR (400 — \

-

Indazole (3.5g, 29.6mmol) and acetic anhydride (35ml) were heated at 60°C under
30  nitrogen for 3h. Excess acetic anhydride was evaporated and the remaining oily residue




MHz, .CDCI3) 3: 1.43 (s, 9 H), 1.69-1.47 (m 6 H), 2.17s2p@mberpods H), 2.18
(dd, 1 H, 2.32 (dd, 1 H), 3.42 (s, 3 H, 3.59 (t, 1 H, 4.17 (q, 2 H; 13C
NNR(lOO%%i 25CDCI3) 8: 24.7, 27.8, 34.9, 35.8, 36.7, 53.2, 53.3, 59.2,
82.3, 16 785434 203. 2. PCT/IB02/00807

8- Met hoxynet hyl - 6- oxo- 7- oxa- spi r of 4. 51d8tane- 9- car boxylic acid tent-butyl
ester A solution of the product from stage a). above (10.50 g, 33.4 mol)

i n et hanopattifared hehyeanad%anobaus NaHOO, qecrrﬁl;:au@mA@(gdnggeme J@aﬁrg'gyer
resul t ant Qé yt a‘?& %?fM tsllqjep tgded sqdi,um bor ohydri de (2.
mol ) in port c#ns eeping g’ 2y ﬁ‘bae"r‘)étfﬁt’ﬁ) BVt @Jeﬁﬂﬁ’éuﬁfééég&ﬁ%hvas

t hen sti rrdrﬂ\lMBr(thOMIsz;rCD(Etgl&rE @] e 7.47 t
t hen addeg1H and t he aqueous) pha?e:( \I/vasﬁ acrl@?lfl-rmezsggga ﬁ?&&a%rﬂh‘r

acid (50 of a 2 Msolution) with stirring. The phases were then -

separ atbed and t he aqueous phase was extracted with ethyl 35 acetate (100
m). The Wc phases were then washed with water (50 nml) and
then brin conbi ned aqueous washi ngs were then 2 Septenber
2005 WO 0ZF-Biexict3HRIRbBONIFIBGMo-TH-imizbRCt ed With ethyl acetate (100 mi)-
The conbi ned ethyl acetate extracts were then drr ed over magnesi um sul f ate

and the solvent was then repeved under reduced ess e to give a pale
yellow oil (11.29 g), that sed nex p Wthout further
purification. A portion of A O (10 89 g, vvas5d|ssolvedin
THE (100 m ) under nrtr%ﬁgen And to the remd ta SO tron was added

di cycl oh Th t th t d
O o ERIRREI b drdidt D1 (4158, BBhirhon, g ik i Gnos A e
£)ni 10 amdd stireed at racindeinPeratyre amdeit ﬂmaogwt%ﬁum@a) ERG Wadlddab§ g

' idbofae
ot oducs vt A8 BRSPS et wamins ot ramnesient on

byhplr oducbybblieg aitrogen gad thrbtygﬁ }Heltsroaitrbﬁ for éﬂiﬁnfw]hér@{, pGrRK hidBSodAn ged W Ei h .
ethyl ace n iltrate .yas then concentrated un reduce
pressure. b%ﬁgc%:drsﬁ&@ {Ias?ﬁ ds E{%‘ﬂl‘?ﬂf V%%adqeﬁeﬁ“%ﬁﬁ whale ewgpdaratedtin vacuo

chr omat oganhihg residsge trlturategarhtmmnmree@shﬂ 'ﬁffeerbﬂ{a%ﬁ?%tﬁfw?s ﬁgeregd bPafa3) 2s

h t ]
Eir gstei eer gg‘rg Setgﬁuer?fse\’?%é@& et ?(73"%? l{trll‘d%'g%a" PBFMdt‘%@Vtﬁ"édﬂOﬂmr'ﬂ@srwttm sarrpl e
was puri fwasihénted toasﬂ?wbr mah@greaar&mma t&bédl G rdbh tehiier Sk q;r@er %%%La
0

1:2 her - t | di ast
E4oo) ML, W%]%fag’fya%%é f‘”ﬂf"? IF% e,%ma%%g@, ((%1531%%)\'?'{:«;10%;3&@ dhiedt) , 2. 90
(td, 1 H)(MoSCBBateevapordted tBgie8 400mg2f b')31 ﬂms@@ar(agie .-2.%(”5& of @%gﬂe'\'g@ éwn '

CDCl 3) a 20 36.

79.5, 81. '@‘Pazf‘%‘i's?s‘herf?ﬁ*‘%ﬁgr(290%%&’39&) Efot! (d, AbY, Taend, aith] 7.9 eqaray ed,

3. 5: 20m. 4.0 @&, oH).di ast er eoi soners); 1H NWVR (400 MHz, CDCI3) 8: (nmjor
isomer) 1.47 (s, 9 H, 1.49-2.10 (m 8 H, 2.18 (dd, 1 H, 2.43 (m 1 H,
03 (m 1 Hy, 3.35 (s, 3 H, 3.60-3.67 (m 2 H), 4.72 (g, 1 H. 25 ¢)

s 2- t er PHBEIRARATIONDPAV| - 4- net hoxy- but 2&envi’) - cvcl opent ane carboxylic acid
o a sol ‘étiﬂ of . the roduct from stage b) above (6.11 g, 20.49 mol) in

t ol uene SPSBFIRF-IRMO-gitdndazelesing M ; Harglec- 7-ene (3.7 nl,

24.58 mol), and the resultant sol utr on was then heaged at reflux under
nitrogen for 5 h. The solutjon was then cooled to rqromterrperature and the
sol vent was renoved 30 unde S To Lhl resul tant residue was
re')pas t hen extracted

with tert-butyl net hyl getfie :
t he aqueous phase was acr dified to pH 2 \ﬁ’th hydrochloric acid (15 m of a

2 M2l urh@nﬁxtmdaftmre%mamteeéra\ﬁbﬁht@%damé)g%ignﬁﬁ%ﬂ% \,\gﬁt her,g d&%@jﬁo m).

The conbj Orﬁqnql c extracts were then washé and
O

d
t hen bru@&‘ &0 )e'Hﬂara&FPé'Bd%rv@VomNﬁ@Mﬂam,4Uh“enol}3@ddeamh oh@s then
renoved mmtilm BAeDHOC3NI PERARDY kast RAcdBH\fopviSe BhY BR b8 HaarSR SIPe": 2005

ux for
~ 4h. The reaction was allowed to cool to room temperature and then concentrated o low

volume (ca. 3ml) before partmonmg between EtOAc (20ml} and 3% aqueous NaHCOa
30  solution. The organic layer was separated, dried (MgSO4) and purified by
' chromatography using 99:1 DCM:MeOH as eluant to provide the 1-Me isomer (100mg,




WO 02/ 079143 PCT/ 1B02/ 00807 78 conpound (6.29 g), whi glsepaintidiencs
crystallised fromheptane (15 m) at 0 C.  The resultant solid was

col | ect e@ww 13.)9“_{ ation was then washed with ice-cold heptane (2 x 5 m)
to give t % € conpound as a white solid (1.79 g, 6.0 MaIVIBO2/@8,

E-i somer assi gned on basis of chemical $Kifts); 1H NWVR (400 MHz, CDCI3) 5
6: 1.47 (s, H),145170(m6|—|),.205210(m2H),274(s,2|—|)
3.36 (s, 323%)andithe-Me isomelands(118me; 26%); H)Meth@ﬂsm(‘m@mnwmowﬂapl 3) 6:

23.9, 28.0 1, 167

183, 3. The PR Pt 088 PHIUPRT R it i G el TH2 G a3 udnglocbier (4. 02
g). This. mIﬁNMReMO(]MHn\,eGD@w&M mi(épyaf-mlzagﬁl(cghﬂg)masg)gj ap{)y7gm(§|1l|.|)c;agfg@sl

usi ng et hylI fcet ate/ heptane (1:2 + 0.5% acetic acid) he el uént to give

nore of the Title conpound and a colourless oil (2. 43 g, 1.1:1 EJZratio);

1- (2-t ént - But oxycar bonyl - 4- net hoxy- but- 2Z-enyl)-cycl opentane carboxylic
acid: 1H hggéééﬁglkﬂia_gDC|3) 6: (key signals) 1.48 (s, 9 H, 2.65 (s, 2
H 3.33 (s H, 5.99 (t, | H. 15 A sanple of the vinyl

et her 1- [(3&1NﬁmﬁnQPMnﬁmm05®Qamenghémﬂmﬁethoxy 3-

but enyl j oycl opent anecar boxylic acid was al so isolated by flash

chromat ography (E geonetry assigned on basis oﬁ“toupling constant): 1H NMR
(400 MHz, CDCI3) S 1.42 (s, 9 B, 6 H 2.03 (d, 2 H, 2.06
(m t H, 2.17 (m 1 H, 20 2.83 (s, NS, 3 H, 4.66 (dd, 1 H),
6.35 (d, 1 H; 13C NWVR (100 MHz, 4.4, 25.2, 28.4, 34.7, 38.8,
41.7, 44.3, 53.5, 56.1, 80.9, 184" 174. 5, 184.5. 1-Benzvl

ot e i RbRRE KGR obHRliaR 3 £ Y i, o ) Wghkanggon ey
THE (300 rbylvend M&Mﬂt@erﬁbn@wﬂdﬂ‘rg, oisermgs)) acfﬂbnﬁth@ (OloBBHL tcﬁ&ﬁmﬁablrr r

mal anat o (9BCBEg (- 3e B odrnol e 1ot ids i bl e s kdiRe. vas

aI | oned t Seauentet Bhe temctiorewps taarurefiusstdona@ls uhdsa rﬁtrbgéreétnﬁﬁphéremé'ftfre The

t | t 0 C | ut f
2 br omoet (5T O S pr HFrbFE STRGE et ot P et rorsbanm svanationeh
added ovel’theaf“@@temmm‘amo Thebrebiniue svasThen 6t&aﬁfatdyi‘am®ﬁ dsijogh Ioomtdon war m t o

room rrp r for The reaction was then ‘
br oug¥h§ t ea;?%dh%ﬁ%mér @%LP%P&"WH% ‘?’r‘@@%"ﬁ%ﬂ?‘?‘@%‘&r‘sﬁﬁﬂ% To the
reaction nHNMEr(éOMbIza@B@Q)ﬂm@nl@e}l{)y\aheéngﬁ Hﬁ?@ﬂ@ 1811/, BrPduct was
then extracted with ethyl acetate (3 x 500 m). organi ¢ phases were

conbi ned, dried over magnesi um sul fate and were then 2 Septenber 2005 WO
02/ 079143PHEPARBH‘ED&G&G7 79 concentrated by distillation under reduced
pressure ) ‘ as a crude oil (100 g). The product was then
purified © . 9 a6 SERPARRMING | j ca gel using 10% di et hyl ether in
hept ane then 20% d| et hyI ether in hept ane as thgeeluent, to give the title
conpound as an oil (37.1 g, 120 mmol, 33%yjeld)/ 5 TLC (di et hy!
‘ether/heptane 3:7, visualised with Drage §;"\d| p) RfF 0.25; "H N 00
Mz, CDCI3) 8:1.4 (s, 9 H, 2HlS(dt 2 .30,M8s, 3 H), 3.43 (t, 2
3.51gt, 1 H, 5:20 (d, 2 H), 9. ’e)

2- (t est - But oxvcar bonvl ) - 4- met hoxvbut anoic acid 10 To a sol ution of the
product fHhsnprodugérom) Peapevasion3in 21(5§mg12aommel) wasttalbn xie etr{aﬁélqmﬂ))anén d

water (1 dr.oxi de Wi th
stirri ng]d.%ﬂg)’r es u‘oﬁggﬁﬁ&sﬁg 0\4% Qyﬁlgorgeg?pcgr} %‘o&é’g ?’b‘f)Fﬂ Wee for
19 hour ¢indenidme pf/a@.%mwwau\hmr ahermleadlxb.ye Wasﬁilté&eﬂ&h%gh"ﬂj@fortﬁﬂiﬁbi&ed. |
D gggs lrlﬂr ® Aol BRE Rl NBRGRRET iR oS prbdubl Ghiok' s badWinre. "2 ©"

. further purrﬂcat:on




15 solution was then washed with diethyl ether (3 x. 400 Seplembep 200 aqueous
phase was then added 1 M hydrochloric acid until the pH was 2. The
acidified_solution was then extracted with ethyl acetate (3 x 400 m) and
t he conbi 6’?&'& ic layers were then dried over magnesi Wasishlslss; The
solvent was renoved by distillation und reduced pressure to give the
~title conpound as an oil; (14.7 g, 20 67.4 muol, 56%yield); TLC (diethyl
et her / hept JNBERARATION 3 i sed with Dragendorff's dip) Rf 0.20; 'H NMR (300
VHz, CDCIB)%%__%@;%E&;%‘M@Z% (dt, 2 H, 3.16 (s, 3 H, 3.27-3.51 (m
3 H) 0 f) —2=1et hoxvet hyl )acrylate 25 30 To a solution of the
product from stage e) above (20. &g, mml) in pyridine (170 m) was
added piperidine (1.70 m, 19.1 mml al | oned by paraf or mal dehyde
(3.89g, 130 mmmol). The resul tant m was then heated at 63 Cfor 3.5
hours. The reaction m xture was then a ,Co00l to room tenperature
and stirred for 19 hours. The sol vent was tffen rfenoved by distillation
under reduced pressure. To the concentrate N hen added deioni sed water
(250 m) fqllowed by hydrochloric acid (200 of a 2 Msolution). The

gqugousﬁggaﬁk&*\%@l\&fﬁélﬁxmr&ft#m& ﬁﬁmh:oqwﬁsmdt deﬁkiﬂ%vgu%étd‘aéﬁ%ﬂ oggolutfo lgroved

X ani racts were en

hgdr ochl ori ?ngowé?égé%(%gg gdﬂ Uﬁqnah?f dph B et eﬁﬂ”@vé’hmmgmswwn

sul fat e. 3SticRedhior ABmist attiiis tesmperatie bETORY a SAGHHHES ZNCES Lgmggﬁgfﬁ 1?!5%%} e
d 00 Mz, CDC3) 6: 1.

by 35 ( Somdnalih T e e Aance: S insre ies Pilowas ROAIBRALORE07. 80

3,53 ( m_ Zierpersiuiioves S0rtint hind thehP(PPhsl; (EbomgRiHRs blidd, dilchel Hrlel iy )

% 2F) - 2- (2%57“}"2‘3{90@-% 4 438 S0mm)- pﬁéwh?'@maﬁﬁﬂgreﬂathmmmmmres To a°
stirré® sobvernight, ﬂfenpmraperateﬂu@muloﬁwwlum@ﬂh@ mft %ﬁ%@o Per-é.,em )
or ome was

Trans. 1, 4
added a socfmﬁj I'on o‘%g%ﬁé%P@o%&"oﬂr"gﬁ?%f’%aé@Tﬁ)m 2Bdvwsgise mcgbnr%(zeomol) in
di chi or orredrimHMg&Gmam éva@bratéwmd aﬁ@ééﬂgoﬁa“@m éthrvP&e;gngq\g res“' tant
sol ution %51 gr égr 1for The reaction mXt
cooled to a %t hyheéﬁpﬁg aaeblanis@momtrpems:rommm@ed over a
period of 786 ovMiviza8 (TS Feaindrob6.688:) Hgs Fent LRI AL S 85 39 C,, The
resul yant Jumiyd uig s then stirred at 0 Cfor 0.5 o’ur tnéh
warmng to roointerrperature and stirring for.a further 5 hours. The
reaction was then quenched by the addition of deionised water (100 nl) and
the |ayer %FY@EF{A'H arated. The aqueous phase was then 15 extracted
wi t h di chforomettr 0O mM) and the organic extracts were conbi ned 20 and
Washed wi SH218Bitwdiot ti-inclea&ivi)- -i6roParvic géida 1 M sol ution). The organic |ayer
was t hen washed with aqueous sodiumthiosulfate (100 nl of a 5% w v
solution) and then with deionised water . The organic | ayer was
hen dried over nmagnesiumsulfate and t Nt was renoved under
uced pressure to give theH@rude . dark oil (7.5 9, 22.0
mol., 82%yield). This reaction s repea ed twice nore using the sane :
condi ti ons and the conbi ned crudg products (74.6 g) were then purified by
flasg chr hy on silica gel using heptane/ethyl acetate (4:1) as
t he %en Oﬁﬁénderrw}mqmmmamwaom 266nﬁxﬁd! {;_a@ail, Salid (48.0

g) m p. Aﬂﬁ@ﬁ |kdy &3 TLC acet at e/ hept ane
| \ b, Ak se%d ok U\P ﬁ@%ﬁ%{oﬁf (ﬁ@?glgi oqqqa t(1§9§l s bressuopwitt) S ppm
1 4 5 (s, Yy of PAPYG forFhHTheanixiurg vas Altdrpd ttodgh & Bhor plilly of Areef &nd 2
the filtrate evaporated to give the title product (560mg, approx. quantltatlve) which was
. used with no further purification; "HNMR (400MH2 CDCl3) &: 1.98-2.07 (m, 2H), 2.75 (3,
25  2H), 2.80-2.90 (m, 6H), 6.95 (d, 1H) 7.03 (s, 1H), 7.08 (d, 1H); LRMS: mv/z ES” 189 (M-

H).



H, 7.10 (s, 1 H, 7.35 (d, 2 H), 7.83 (d, 2 H). 1-((2September 2005

- B)-2-(tent-Butoxycarbonyi)-4-met hoxy-1-butenvl | cycl opentane carboxylic
acid. 30 \%80?{05“ rred solution of lithiumdiisopropylamde (64.6 m of a 2
M sol utio e hept ane/ et hyl benzene) in anhydrous THE¢20fd20gh7at 0 C
was added a solution of cyclopentane cgyboxylic acid (7.0 m, 58.7 nmmol)
in anhydrous THE (100 m ) over a period of. 10 m nutes under nitrogen. The
reacti on wegerPhgATIAN!1Q@ed to warmto roomtenperature whilst stirring for
2.5 hours._WTéﬁﬂT'—t" 35 slurry was then cooled to 0 C and zinc chloride
(38.2 m of 3P 1 rvl)-pibpariapdidet her) was t hen added over a period
of 1 mnute. The reactl on mxture 2 Septenber 2005 WO 02/ 079143
PCT/ 1 B0O2/ 00807 81 15 was then stirred fo gt es, and to the resultant
solution was added a solution of the prod w stage g) above (20.0 g,
58.7 mml) in anhydrous THE (1% e peribd of 5 minutes). The
reaction m xture was then stirred for 2 hours whilst maintaini ng the
tenperature between 0 to 5C. The reaction was then allowed to warmto room
t enper at urg, a}ﬂ'gdt?cg rrred or .19 hours. The reaction was then quenched by
the addition 'o 68%6%#?8{&*'(9‘1‘265&1%0%(1“1%) was gissolyeddns DOVb@ma) atroerd f or

I hour 5 Thempemmre@nd@ﬁ mtrﬁ?&l MR fi f‘f’éﬂngé!?q,] 53loi \Aggp?)ﬁazﬂ Cheg&aé oa?' 8'3?’%}?1% S were

t hen vvashgaq WlftlSME é he filtrate sed

wat er - (4001 s”ld%% ﬁ‘ff?h‘}?ﬁﬁﬁﬁwﬁﬁcﬁ(r@emadfsubsﬁem the ohidtuicomds srebaet hy |
t at %fbcmﬁ &l dth

?ggu?t :n'g S g’ﬁernﬂ\é?&t@r ?é?hbiﬂstl% atl on. %’9 %&é?@%@%@ ?ﬁ’gﬁ segar at ed,

and to thd® 8&" Sﬁgng Wgsa'ldﬁb@mlﬁ@e&ﬁmhhc&ddedamcﬂthéMHMGSQirﬂéﬁlfgn)

unti | th@dabrbv\mﬁe Poacibf vRRUARHENRNAREAIEP sh S SHLE RES BROM bl ELY I

aceta 8 (2. x,.70 he organi c layers were £
magnesr um canping Qr St‘f‘i%"ﬁ drteﬁléMQSDq)@nd evaporate icegive shetiiks prodiast (mmmg]der

reduced pLE%}UHRIMR (40 woil (16. 7 The
pr oduct \é\g t!zt'?henﬁéurl qu‘g'a'i:?j?%fﬁ %ﬁ%ﬁét%ﬁigpﬁﬁoﬁ%?ﬁ%‘%g ng

di chl or omBtRARE AHL 189 (d, (161)17.08¢s fhi: %086t H)f RKISY v (s 149 pp;)rrpound as
a yellowoil (15.2 g, 50.9 mml, 87%yield); TLC (dichloronethane/methanol
9:1, visu ed with W @ 254 nr’r) R, 0.70; 1H NVR 20 (300 MHz, CDCI3) 8 ppm
1.48 (s, ARATIONTIIG) (m 6 H), 2.37-2.48 (m 2 H), 2.58 (t, 2 H), 3.32
(s, 31%), i : ; LRVMS (ES negative): mz 253

[ M CC2H] -. - ut oxvcar bonyl ) - 4- met hoxv-1 - but envl |
cycl oaentane 25 car boxyl ate To a stirred _gqlution of the product from
stage h) above (15.0 g, 50.3 nmmol) i i
sodi um nmet hoxi de (3.0 g, 55. 6xj ' _
stirred for 19 hours at room tenpe€ratufe. olid was col |l ected by

& vacugs o IR DR B P g S%@r“?fep%gm?fﬁ%@me PG A o
' \i\g |5 t igg ol §°6 ynder vitrggers and stimett as 63;&&15?@%%).1?"—29&@ THF gnproogmll %?F‘ﬁ't"%‘ﬁ% .
H, 2,21 @;3% H’Mé‘%&é) obiSgareble ervpptenges s h@sreaglqﬂ)waszwme(dttp 6°C), 6ub6 &

, andRliged E8h sntegqie ) 05 WO
&y 079&3@,@5 Egﬁ"é@ rmaﬁé); B T hitd ?“%3 el dﬁ?ﬂﬁﬁ%ﬁ?@g)

met hyl - 3- 0xopr opy QPB mﬂ slution Q}ctracted Wlth EtQAc (2x50ml),
dried (MgS0.), filiered and concentrated to a pale yellow oil. This oif was purified by

column chromatography using 90:10:1 (DCM, MeOH, NHs) as efuant fo give the title
product (30mg, 35%); 1HNMR (400MHz, CDCl3) &: 1.72-1.77 (m, 2H), 1.96-2.03 (m, 4H),

125 2.57 (1, 2H), 2.70 (1, 2H), 2.80-2.85 (m, 4H), 6.90 (d 1H), 7.02 (s, 1H), 7.09 (d, 1H);
LRMS: m/z (TS"‘) 176 (M+H)




Me O 0 The title conpound was prepared according to sizBeptenibef bogss to
Preparations 68 and 5 69, using nethyl iodide in place of

2- bronoet hyl met hyl ether. Its (+)-pseudoephedrine salt was recrystali sed
three t W@829M&# hexane. The title conmpound was obtai nedpi-prgB¥useyi €l d as a
pal e yellow oil in >95%e by NMR anal y%%/azof the 8 1.4 peak of the (+)-
pseudoephedrine salt; 1H NVR (CDCl 3 40 ) 5: 1.13 (d, 3H),1.40-1.60 (m

11 H, 1 ;,\7 H) 2.14 (m 3H, 2.38 (m 1 H); [aJo 24.2 (EtOH, c
1.2). 10 -[(2R) 2 (tent
But oxy c ar Srdrigrdmdphmnpt L hinient ane carboxylic acid CH3 OH 0O A m xture

of (R -1-[2-(tert-butoxycar bonyl) 4- pent enyi ] -cycl opent ane carboxylic acid
(WD 15 9113054, Exanple 10) (1 Og, 35.4mR Bhd 10% pal | adi um on char coal
(600mg) in dry ethanol (25nl) was hydrog pd at 1 atm and room
tenperature for 18 hours. The reaetiio xtuure was filtered through
Arbocel (r), and the filtrate eWporatéd u der reduced pressure to give the

'; i t2 Izeézgg;pggﬁﬁﬁb eﬁan@%ﬁAff@Jﬂmrh%e?ai %9%% C?&ant@) C[s)%ggerlc%d(l%'r H) H)2 24

3 (4 o ) gngjceoled 1.0°C pader ritran. @:hﬁgeixhnmﬁ%m %haa 8.74m, e (1

t | sol ution o i odoani sol e (1g,
4. 2mol ) , aﬁ@ll% nltra%ﬁd%?g)%gﬁrrs%éifl g?ﬁﬂ?ﬂoje stirted at 07 9N 3M@Bphi ne (243,
(2)/ gm;gl igg:ﬁm%gﬁwwﬂ? (‘Bﬂmﬁé{lmrﬁ?@vﬂlas tffbn”dﬁmlh)?dé?@ﬂ%%%a§§p§o§iﬁgﬁfn 261> VO 0

rie am ne

acetonitril e%?gg ﬁﬁ was rg\g%g?e‘ﬁarﬂhgéroom ieppgature svemighty Jliegeactivn wasact i on
t ur e WASNEhdd withiwaliet, lexEacid m(tﬁ EOACIBGONRS biasy mgﬁoél\éﬁﬂ}ﬁéﬁ ﬂ‘ter@?! drogen
bemat %n%gg ﬁia) t{)gs' 5v9an| er was dried over magnessium sul phate
ahd fil tgﬂroe Anated aﬁ é’ﬁd@t%’éﬁﬂ%@&% rawrﬁaqumt@meﬁgo | um 5
chromat o apwplchShlmglegﬁodiLmﬂe stdﬂ%@d 5.89, 58 ;\@.fzegjbgja t 0: 10
pent ane: qw ?%ﬂglt %ﬁp$‘iréy@ t?tlg coﬁ}pgﬂﬁﬁﬁgm,’ : rﬁ)rgl ?'%géaa
m xture of “ci'S” "an "ha -as yellow crystals, '"H NVR (CDCl 3 400MHz)
8: 3.8 (s, 3H), 5.7 (d, 1 H, 6.9(d, 1 H, 7.2 (d, I H, 7.4 (d, 2H);
LRMS: M & IHN‘H) Anal . Found C, 74.44; H, 5.66; N, 8.36.
Ct oH39N s C, 74.42; H, 5.65; N, 8.41% 10 PREPARATI ON 73
3- (ﬂ%tﬂﬂéﬁmmgrﬂgj@wne Ove 15 A solution of the product from
preparation 72 (414ng, 2.6mmol) in amoni um hydr oxide solution (10m) and
ethanol (1 On) was shaken under hydrogep-at 408p.s.i. Wth Ra-Ni  (100ng)
for 12 hours. The reaction, mxture was dred t hrough arbocel and washed

‘Wi th ethanol (20 ml), the filHNate w opiat ed in vacuo to give the
title conpound (183ng, 1.1 nmol )" as a ow oi | ; H NVR (CDCl 3 400MHz)

8:1.7 (b¥he 29 corfp@irkiias fﬂféﬂare-a@y%ztﬁo&l’ﬁe oo i VeI
6.7 (d. %ﬂdg)s‘?vefr@ﬁ 5%(?&5%/)35%“1%@{ ?%3’ it e bhive dﬁ’é{ 8@@%‘8‘5 ds of

for mul a €l-2¢, & rimhrol) Was\suspendéd in sliet(yCH2) 3-
wer e pr eﬂhee@ﬂn{) aret ipda ugljé‘i' r‘tn dgérggé BRWRPERT NES nbReF SR @0 72 and
f2 soit?(w% oef‘%lmjé 3"?3;! %yénr;dele ggmePreparatlon 118 (2.06g, 9.88mmol) was added

- dropwise as a solution in ether (20ml) and the mixture then heated for 90min. After this

time, the heating was stopped, and the reaction was stirred at room temperature for 16h.

Water was added, followed by 1N NaOH (30ml) and EtOAc (60ml) and the whole stirred
vigorously for 30min. The organuc layer was separated, dried (MgSQ,) and evaporated -
to a yellow oil which was purified by column chromatography using 90:10:1 (DCM,

MeOH, NH;) as elfuant to provide the title product (740mg, 35%); '"HNMR (400MHz,

CDCls) 5: 1.65-1.74 (m, 2H), 2.52 (t, 2H) 2.66 (t, 2H), 7.02 (d, 2H), 7.35 (d, 2H); LRMS:
m/z (TSY) 214 (M+H).

25




HZN1 ) ~~~Y
Chem cal
1.7 (bs,

ilia) Table 3 Prep 74 Prec 1-brono-4-ethyl2 Sepradeae26dd dric
Cf)) Y )Et Anal ytical Data 'H NWVR (CD30D, 400MHz 56:1.1 (bs, _ 3H),
1 2.6 (bs,” 5H), 3.4 (bs, 11-1), 7.1 (bs, 41-1). LRMS: niz

-1
164 (M-H¥P ZQ%%éf)terrber 2005 WD 02/ 079143 84 Prep 75 76 THCWEBMPSIBO 81 82
83 84 Prec 4-bronp-3-methyi- anisole (98ancaster) 5-iodo-2, 3-

nzofuran (Maybridge Chem cals) 2,4-difluoro- iodobenzene

di hydr obe . (
Al drich FBERRATIORD130 2- bronpnapht hal ene (Al drich Chemcal Co.)
(1- br onona &i ch Chem cal Co.) Prep 114 374-ethyl enedi oxy-
arcas et <BrHBREENS 2 pronpani sol e  (Lancaster Synthesis)

br onobenz

10

15

20

25

The product from preparation 121 (11g, 55.2mmol) in diethyl ether (41ml) was added
dropwise to a suspension of lithium aluminium hydride (4.1g, 108mmol) in diethy! ether
(110ml) under nitrogen. The reaction mixiure was refluxed for 4 hours betore the
addition of ethyl acetate then water. The aqueous layer was acidified with 4N
hydrochloric acid shaken and then separated before been made alkaline with 40%

sodium hydroxide solution. The aqueous layer was then exiracted with diethyt ether
(3x100ml) and the combined organic extracts were dried over magnesium sulphate. The
diethyl ether extracts were acidified with hydrogen chloride and the resulting precipitate
filtered. The solid was recrystallised from ethanol/petroleum ether (b.p. 60-80 degC) to
give the fitle product (2.59, 20%), m.p. 126-127°C; "H NMR (CDGl; 400MHz) 5: 1.55 (d,
3H), 3.80 (a, 1H), 4.20 (d, 2H), 6.90-7.00 (m, 2H), 7.5 {1, 1H), 7.30 (d, 1H), 8.60 (bs,
3H); Anal. Found C, 48.9; H, 6.0; N, 8.5. CeH1sNQCI, requires C, 48.7; H, 5.9: N, 6.3%.

PREPARATION 121 _
1-(2-Chiorophenoxy)-2-propanone oxime

1-(2-Chiorophenoxy)acetone (106.6g, 0.58mol} (J. Am. Chem. Soc., 75, 1953, 1134)
was added to a solution of hydroxylamine hydrochioride (27.8g, 4mol) in 2N sodium
hydroxide solution (420ml) and sufficient ethanol io give a clear solution. The reaction
mixture was refiuxed for 30 minutes then concentrated in vacuo, the crude residue was
extracted with diethyi ether (3x200ml), The combined organic layers were dried over
magnesium sulphate and concentrated in vacuo. The residue was distifled o give the

- title product (134-136°C/1.35mmHg) (4.5g, 3.9%); 'H NMR (CDCis 400MHz) 8: 2.05 (s,

8H), 5.00 (s, 2H), 6.90-7.00 (m, 2H), 7.10 {t, 1H), 7.30 (d, 1H), 7.60 (s, 1H); Anal. Found
C, 54.95; H, 5.05. CgH1oNOCl requires C, 54.15; H, 5.05%. -




4-bronotol uene (Al drich Chemcal Co.) 3-iodobenzyloxysebenapegdsAl drich
chemical Co.) Y Me Owve PCT/IB02/ 00807 Analytical Data 'H NVR (CDCl 3,
400MHz) 5: 1.7 (m 2H), 2.25 (s, 3H, 2.58 (m 21-1), 2.7 (m 2H), 3.72
(d, 3H) ,wo@emigm 2H), 7.01 (m 1 H. LRVS: mz 180 (Mpdpméd oz (CDCl 3,
400MHz) S: 1.8 (m 21-1), 2.6 (t, 2H) 72. 7 (t 2H, 3.1 (m 2H), 3.3 (t,
2H), 4.5 (t, 1 H, 6.6 (d, 1 H, 6. 3 , 7.1 Xs, 1H). 1H NMR (CDCl 3,
400MHz) S: 1.64 (m 2H), 2.6 (t, 21 1) 2 (t 2H), 6.7 (m 2H), 7.1 (m
1 H. LRV mz 172.1 (MtH). '"H NVR (MeOD, 400MH) S: 2.0 (m 2H), 2.9
(m 4H), W 6 (m | H, 7.7 (m 3H. LRV mlz-(ES+) 186
(MtH) . 'H A .&m 21-1), 3.0 (m 2H), 3.1 (m 2H),
7.3 (m 2I- ; , 7.8 (m 1 H. LRVMS: mz (ES+)
186 (M+H). 1H NI\/R(CDCI3, 400M—Iz) ®- 1.78-1.88 (m 2H), 2.68-2.83 (m
41-1), 7.19-7.36 (m 3H), 7.70-7.71 (m ZI-?Jl 7.92 (d, 2H), 8.69 (d, 1H)
The crude am ne was used wth no pu G on. Data for the cis and trans
m xture of vinyl nitriles: "HNVR (30 CDC13) 8:4.25- 4.39 (m 41-1),
5.30 and 5.70 (d, 111-1), 6.83-7.00 . 1.21-7.40 (m 1H). "H NMR
(MeCD, 400MHz) S 1.9 (m 2H), 2.6 (t, 2HM®. 8 (g, 2H), 3.8 (s, 3H), 6.8
(t, 1 H, 6.9 (d, 1 H, 7.1 (d, 1 H, 7.2 (t, 1 H. LRVS mz (TSt) 166
(MtH) 8 H Nwﬂetbmmzéﬂ@h&dte) (Altrich) @129, 0.31mole) and pyridine (0.6ml, catalytic) were

stirred together under nitrogen and sulfuryl chloride (519, 0.37mole) added over 30min,

maintaining the internal temperature of the reaction at between 25 and 30°C. There was
a vigorous evolution of gas. The mixture was stirred at room temperature for a further

30min, and then warmed to 70°C for 4h. Excess reagents were removed by evaporation
10 in vacuo and the residue taken up in 50m! diisopropyl ether and poured onto 500mi
hexane with vigorous stirring, from which the-product precipitates. The solid was filtered
off and washed with hexane and then dri_ed in vacuo to give the title product (40.3g,
77%), m.p. 55-56°C; 'HNMR (400MHz, CDCl;) 8: 3.99 (s, 3H), 7.05 (dd, 1H), 7.91 (d,
1H), 9.86 (s, 1H); Anal. Found: C, 56.13; H, 4.14%. CsH;ClO. requires C, 56.33: H,
15 4.14%.

PREPARATION 123
. 3-(4-Methoxy-3-chlorophenvl)-1-propylamine

‘ OMe
HzN\/\/@
‘ ’ Cl

The product from Preparation 122 was converied fo a diastereomeric mixture of the

20

corresponding viny! nitrites according to Preparation 93. This mixture (300mg,
1.55mmol) was taken up in DCM (6ml) at room temperature under nitrogen and fefra-
"butyl-ammonium borohydride (1.6g, 6.2mmol) added portionwise over 5min. The

- 25 ‘mixture was then refluxed for 4h and then evaporated to dryness. The residue was
taken up in approx. 6ml of 10% HCI (aq.) and theﬁ refluxed for a further 1h. The
reaction was cooled, extracted with EtOAc (3x30mi), dried (MgSOy) and evaporated {o a
yellow oil. This oil was columned in 95/5/0.5, then 95/5/1 DCM/MeOH/NH; to give the
fitle product (75mg, 24%); 'HNMR (400MHz, CDCH3) 8: 1.60-1.74 (m, 2H), 2.56 (t, 2H),

30  2.67 (t, 2H), 3.82 (s, 3H), 6.79 (d, 1H), 6.98 (d, 1H), 7.15 (s, 1H).



(m 21-1) 2.2 (s, 3H), 2.6 (t, 21-1), 2.8 (t, 2H), 7.9 Septerblr P05 LRVSE:
mz (TS-) 150 (M+rH) "H NWR (MeOD, 400MHz) S: 1.8 (bs, 2H), 2.6 (bm 4H),
5.0 (bs, %6 9 (d, 31-1), 7.1 (m 21-1), 7.3 (m 3H). LRVMS: nlz (TS+)
242  MrHWOOMEStBnber 2005 WD 02/ 079143 85 Prep 85 86 87 BETBReARs®0a 91 92
Prec 3-bronoani sole (Lancaster Synthes4s) 2, 4-di nethoxybrono- benzene
(Aldrich Chem cal Co.) 5-Brono-2,2- dinethyl-2,3- dihydrobenzo[b]furan
(Preparation 126) 6-Bronp- tetrahydrobenzopyran (Preparation 125)

~ 5-brono- 2, 2-di f| uoro- benzodi oxol ane (Fluorochem 5-brono-I-nethyl- [1
H - i ndazolRBRERARAPKGINGIPON 111) 5-Brono- 7-net hyl - 2, 3 di hydr obenzol[ b] f uran

(Prepar at icgyp, ) 5-Brono-6-nethyl- 2,3 di hydrobenzo[b]furan (Preparation
138) 5-Br SmT-Q%ﬁﬁEt hyl - 2, 3-di hydro-1- benzo[b]furan (Preparation 127)

)

S 4-Chromanol (Aldrich) (2.77g, 18.4mmol) was taken up in acetic anhydride (3.5mi,
36.9mmol) and acetic acid (30ml) and refiuxed for 3h, and then allowed to cool to room
temperature over 16h. 10% w/w Pd/C was then added to the solution and the whole

" hydrogenated at 40p.s.i. hydrogen pressure for 16h. The catalyst was filtered through a
pad of Arbocei and the filtrate evaporated to low (5ml) volume. The remaining liquid was
10  dissolved in EtOAc (30ml) and washed with water, then NaHCO; solution (100m! of
each). The organic layer was dried over MgSO, and evaporated to a pale yellow oil.
This oil was columned in 10% EtOAc/pentane to give the title product (2.1g, 85%);
'HNMR (400MHz, CDCl5) §: 1.93-2.04 (m, 2H), 2.79 (t, 2H), 4.18 (1, 2H), 6.78-6.83 (m,
2H), 7.00-7.10 (m, 2H).

15
PREPARATION 125
6-Bromochroman

Bre_ .
The product from Preparation 124 (1g, 7.8mmol) was taken up in DCM {10ml) and
20  bromine (403, 7.8mmol) was added as a solution in DCM (3mi) over several minutes.
- Towards the end of the addition, a brown colour persisted in the solution. The mixture
was stirred at room temperature for 3h and then washed with water (20mil) and brine -
{(20mi) and the organic layer separated dried (MgSO4) and evaporated to a thnck yellow
ail, which was purified by column chromatography using 5% EtOAc in pentane to give

$25  the fitle product (1.3g, 82%); 'HNMR (400MHz, GDCiy) ; 1.90-1.98 (m, 2H), 2.73 (4,
- 2H), 414 (1, 2H), 6.61 (d, 1H), 7.08-7.15 (m, 2H).




Y Ove Ove PCT/1B02/00807 Analytical Data ' HNVR (CDCl 3, 2 &eftdiber 8005.. 7 (m
2H), 2.6 (t, 2H), 2.7 (t, 2H, 3.8 (d, 3H, 6.3-6.4 (dd, 1 H, 6.7 (dd, 1
H, 6.9 (d, 1 H, 7.1 (m 1 H. LRVMS mz (TS+) 196 (M+H). ' HNVR (400MHz,
CDCl 3) 6WP Q@K 6H), 1.70 (tt, 2H), 2.54 (t, 2H), 2. HChisedddhs 2. 95
(s, 2H), 6.68 (d, 1 H), 6.86 (d, i H,506-91 (s, 1 H. LRVS: MH 206.
(TS+) 'HNMR (400MHz, CDCI3) 6: 1.62- 1.9?8 (m 2H), 1.84-2.03 (m 2H),
2.44-2.58%%2.78 (m 4H), 4.03-4.18 (m 2H), 6.67 (d, 1 H),
6.79-6.93 : > nl/z M+H 192, ES+. 'HNMR (400MHz, CDCI3) 6:1.75
(qui ntet , Szpmo BalichethyiZ2B-ditRidfdhehbolblidth, 6.80-6.95 (m 3H-. LRVE:  MeH,
216. (ESt+). M Used crude with noBrpurification or characterisation. ' HNVR

(400MHz, CDCI3) 6: 1.9 (m 2H),°'X . 2,55 (t, 2H), 2.85 (t, 2H),
3.10 (t, 2H), 4.45 (t, 2H), 6.70 ( , (s, 1 H. LRVB: MH 192
(ES+) ' HNMR (400MHz, CDCI3) 5: 1.8 /oM@ (m 3H), 2.6 (m 2H), 2.9

(m 2H), 3.1 (m 2H), 4.4 (m 2H), 65 (nm 1 H, 6.6 (m 1 H. LRVS MH,
192 ( ES+) 2,2HDivietif-(BviithydroDER b iurdi® ing % 0-2.63
( ES+) 42 17 ﬁg%] F (drébareébﬂcorélnnggo ﬁiﬁelrﬂ%ﬁquéofggke{%ﬂ?

(m 2H, 8. (dd,, 1 H), 3.27 d. 1 H, 4.90 (
6.90 (7, %h n, g Qeg. Cdiermy, 28, 1 gel\%‘.%) apﬂl,ﬂglﬁ-ﬁﬁm was takegaptrenber 2005 WO
02/ 079143diBRloRBERMBAT ST A% siftrddlatChbia iemsarkluid LRGLIST Jg%% ropenenitrile
PCT/ 1 BO2/ Q0807 Di.et I no 0 Qnate (3. , Lo.9mmo was taken
/ / i hgl@é{il n% I &ﬁ@ge ( ‘Mngﬁy QBM)‘Q) k

up in dry” PAESHIEHTIORC 8% d% eRe parigns The reattion waseiosn o |
di sper si oreflotedNat-2k, /SthemwaslEddaa Dint) w48 a white precipitate of succinimide filtered

off. The filtrate was evaporated to dryness, and then putified by column
16 chromaiography using 5% ether in pentane as eluant to give the title product (604mg,

79%); "THNMR (400MHz, CDCls) &: 1.43 (s, 6H), 2.92 (s, 2H), 6.54 {d, 1H), 7.16 (d, 1H),

7.19 (s, TH); LRMS: M+H, 227. (TSY. :

PREPARATION 127 : _
15 5-Bromo-2-methyl-2.3-dihydro-1-benzofblfuran

Br_
: :O

The title product was prepared from 2-methyl-2,3-dihydro-1 -benzo[b]furan (cormmercially

- available fror_n TCl, Japan) using-an identical procedure to that used for Preparation 126
(87%); 'HNMR (400MHz, CDCl;) &: 1.43 (d, 3H), 2.80 {dd, 1H), 3.29 (dd, 1H), 4.94 (m,
1H), 6.61 (d, 1H), 7.18 (d, 1H), 7.22 (s, 1H).

PREPARATION 128
2,3—Dihydrobenzd[b]furan-?—carboxaldehvde

CHO
25 ,, 2,3-Dihydrobenzo[b]furan (Maybridge Chemicals) (25g, 0.21mole) was taken up in DCM
(600 ml) and stirred under nitrogen at 0°C. SnCl, (36.5m_t, 0.3mole) was added in one
portion to produce a pale yellow solution. Dichloromethy methy! ether (18.8ml,
0.21mole) was then added and the solution stirred for 30min, after which time the
cooling bath was removed and the reaction poured onto ice-water (1000 ml). The




added portionwi se over ca. 1 Onin. The resulting grey 38sperfepRoys then
stirred at OC for 1h, before a solution of 4-chloro-3-fluoro benzal dehyde
(Lancastaipo Qyhéhiesi s) (3g, 18.9mmol) in 5mt THE was added_dropw se. The
whol e reaction was then allowed to warmto room tenper atPLﬁ%IBB%}}@W“%Oh.
Water (5m) was added, and the nixture ¥ extracted wi th Et OAc (3x50m ).
The conbi ned aorganics were were dried (MgSO4) and evaporated to a yell ow
oi | whi ch AERMHEYPrWasEaparated.uvashenviiraraigr @pTopmI) i2aNHEYS1 0BhDAMd BHingeNt ane
as el uant (5OmBr N4t | | xture, of qgeonmeflric isoners
(2. 4q, 7005@? - HNNRH?I4%ﬂ(5ﬁMq|é%I t‘%@&%@’){i%ég?g’f?? @f&(efﬂﬂ)%?e ?‘?@@W'dé‘ﬁrf“?ﬂ, 7.23

(d, 1 H, Hoygh fglite pngipvagoration gawe a blatk bif, wHidRESTS1bjd@8d fo iddhNH4) . 15
PREPARATI @Nrdatodrdniy Ui 7= f,(I -1-propyvl am ne H2N The vi nyl

cyani de from Pr eéiloa?lélgﬁ| ond)géo %g@nﬁgm%gﬁ?ﬁ”ﬁg‘%‘ﬁ ﬁ@k@'ﬁ’db‘ﬁt '130’89&93;%): 20
(36m )® andHOMEBARPIMHE PRECID&: 328 (0 PHR RIS (N6 0B (H 11:5,07@0@% 13g%yggv|(]d?a|\n
under 15psiyHy. r ek ni. ght e gat st was_ filtered through’a
short pl ug %’1[__% A"?Eﬁ@ﬁ Lﬁ%%{ﬂgﬂﬁl t:}[glte‘&'(}%{zsaIL %'ngéf?a@@@; finS.48%u bl t hen
purified PAUrER Gun2.86r dn@deYr aphy wusing 90:10:1 (DCM MeOH, NH3) as el uant
to give the title product (320ny, 62%; 'HNWVR (400MHz, CDCl 3)1.65-1.78 (m
2H), 2.53-2.70 (m 4H), 6.85 (d, 1H), 6.90 (d, 25 1H), 7.22 (s, 1H); LRWM;E:
m z (TS+) EBERARGTION 128e fol | owi ng conpounds of formula (ilia), i.e.
conpoynds 1. H ﬂ -y g@ E [11 where X is -(CH2)3-, were prepared by
met hods si menQ&ﬂl%\h IB&.{& kr ribed in Preparations 93 and 94 fromthe
precursors indicated. 30 FzN~/y (11la) 2 Seg enber 2005 WO 02/079143 87
Prep 95 96 97 98 99 100 101 Prec. al dehydg 3-chloro-4-fluoro benzal dehyde
(Lancaster Synthesis) 2,3-difluo K al dehyde (Lancaster Synthes

2,6-di fluoro benzal dehyde (Lancg Synt hesis) 4-ti ifluoro-
met hoxy

Sodium hydride (268mg, 6.7mmol) was slurried in dry THF ( 10ml) at 0°C under nitrogen
and diethyl cyanomethyl phosphonate (1.1 ml, 6.7mmol) added dropwise and the whole
stirred for 45min. 3-Coumaranone (Lancaster) (900mg, 6.7mmol) was then added |

15  dropwise and the whole stirred at room temperature for 45min. The reéction was diluted
with EtOAc (15mi) and water (1 5mi}, and the organic layer was then separated, dried |
(MgS0,) and evaporated and the residue flash chromatographed using 0-5% EtOAc in
pentane to give the title product (940mg, 91 %); HNMR (400MHz, CDCl3) 8: 8.77 (s, 2H),

. 7-25-7.40 (m, 2H), 7.52 (dd, 1H), 7.58 (dd, 1H), 7.67 (s, 1H); LRMS: M+NH,*, 175.
20 (TSY). | |

~ PREPARATION 130

2-(1-Benzofuran-3-yl}-sethylamine

NH,
A\

O

- 25  The product from Preparation 129 (400mg, 2.55mmol) was combined with ammonium
hydroxide solution (10mi), ethanol (20ml) and 30w% Ra-Ni (120mg, cat.) and
hydrogenated at 30p.s.i. hydrogen pressure at réom temperature for 16h. The catalyst
was filtered through a pfug of Arbocel and the yellow-brown filtrate chromatographed
using 0-5% MeOH in DCM to provide the title product (380mg, 93%); "HNMR (400MHz,



benzal dehyde (Aldrich Chemcal Co.) 2,3- dihydrobenzo[b] furan-7

car boxal dehyde (Preparation 128 Y OCF3 SMe PCT/1B02/ 00807 Anal yti cal

1HNVR (4BOMIRT9ERCI 3) 5:1.62- 1.77 (m 2H), 2.55 (t, 2H), P@rlﬁ&%z/ﬁésm 2H) ,
6.97-6.99 (m 2H), 7.14 (d, 1 H. LRMSi4gyfz TS+ 1881(M—|+ "HNVR (400MHz,
CDCI3) 8:1.66- 1.78 (m 2H), 2.58-2.75 (m 4H) 6.83-6.98 (m 3H). LRME:

mz TS+

2.57-2.83

172.1 ( MH#).55 (ceNVR); LAR0MBHE+H,CBY, JESB). 1. 70- 1.82 (m 2H), 2.60 (t, 2H),

(t, 2H),

( 400MHz,

U707 (d, 2H), 7.18 (d. 2H).  LRVE mz ES+220 (MA. ' HNMR
CDCI3) 5:1.66 (m 2H), 1.89 (m 2H), 2.42 (m 2H), 7.36 (m

H, 7.50- w8 02 (m 2H) 8.93 (d 1 H PREPARATION 102 5 .
i OH

400MHz, CDCI3) 6: 1.68- 1.75 (m
, 7.07 (d, 2H), 7.16 LRVS: M+

(TSB ' HNMR (300MHz, 'CDCI3) 8: 1.78 (tt, . 2.64 (t, 2H), 2.73 (t,

3.22 (t,

LRVE: MtH, 178. (TS+). N

10

18

20

25

30

2H), 4.55 (t, 2H), 6.78 (dd, f/H), 95 (d, 1 H, 7.05 (d, 1

The product from Preparatic_)n 130 (200mg, 1.24mmol) was mixed with ethanol (20mi)
and 20mg of 10wt% Pd/C and hydrogenated at 40p.s.i. hydrogen pressure for 48h. A
further 20mg of catalyst was added, and the whole'hydrogenated at 60p.s.i. and 40°C
for a further 72h. The catalyst was filtered through a short plug of Arbocel, and the
filtrate evaporated to dryness. The residue was purified by column chromatography
using 90/10/1 DCM/MeOH/NH; as eluant to provide the titie product (11mg, 55%);
THNMR (400MHz, CDCls) &: 1.81 {m, 1H), 1.98 (m, 1H), 2.75-2.83 (m, 2H}, 3.50 (m, 1H)

4.22 (t, 1H), 4.60 (t, 1H), 6.72 (d, 1H), 6.85 (1, 1H), 7.10 1H), 7.20 (d, 1H); LRMS:
M+H, 164. (ESY).

7

PREPARATION 132
{2E and 2.2)-3-(2.3-Dihvdro-1 -benzofuran-S-vl)-2—butene nitrile

Me

NG

O

To a stirred suspension of sodium hydride (247mg, 6. 16mmol) in dry THF (6m}) at 0°C
under nitrogen was added a solution of disthylcyanomethyl phosphonate (0.98mi,
6.16mmol) in 2mi THF and the whole stirred at0°Cfor 1h. 5-Acetyi-2,3- -
dihydrofblbenzofuran (Aldrich) (1g, 6. 16mmol) in THF (2ml) was added dropwise and the
whole stirred at room temperature for 16h. Water (20ml) and EiQAc {20ml) were added,
the organic layer separated, and the aqueous layer extracted with EtOAc {2x20ml}. The
combined organics were dried over MgSO,, filtered and evaporated to afford a pale
brown oil which solidified on standing. This solid was purified by column
chromatography using 20-30% EtOAc in pentane as eluant to give the title product
(789mg, 69%); HNMR (400MHz, CDClg) 8: 2.4 (s, 8H), 3.2 (1, 2H), 4.6 (t, 2H), 5.5 (s,
1_H) 8.7 (d 1H), 7.2 (d, 1H), 7.3 (s, TH); LRMS: M+NH, 203 (ES™).

0515 bre b ety TR Pid B b A B o

benzal dehyde (Aldrich Chenical Co.) Preparation 102 zSepeiiber 2toD) -

dat a

2.73
1

2H) ,
H 182
2H) ,
H) .




6- Met hyl -qui noline (Al drich Chemcal Co.) (1 g, 7.0mMmobk)Septsiniss!2ansum

di oxide (2.32g, 21.0mol) were conbined in the absence of solvent and

heat ed a‘a@ Z?C under a nitrogen atnosphere for 16h. The reaction m xture
was all o %9430l to room 10 tenperature, taken up in NSTHBEHE080Y esor bed
onto silica gel. Chromatography using gge3:1 mxture of pentane: EtOAc
provided the title product (236ng, 21% ;' HNVR 2 Sept enber 2005 WO 02/ 079143
88 PCT/ 1B02/ 00807 (400MHz, CDC13) 8: 7.46-7.52 (m 2H), 7.98 (d, 1 H),

8.33-8.37 (m 2H), 9.03 (d, 1 H, 10.18 (s, 1H); mz (ESt) 315 (2VH).
PREPARATI mlﬂﬂlﬁj\/m hoxvphenw ) but vr ani de MeO NH2

4- (4- Met hax = by id Chem cal Co.) (2g, 10.4mmol) was
di ssol ved Rﬁﬁ optibiiad SvI-Ou de (1.85g, 15.5mol) added

dr opwi se W|th stirring. After the addftion was conplete, the mxture was
then refluxed for 4h. The sol vent was 0 removed in vacuo, nore was added
and then evaporated off and th!? B non/ evapor ati on conti nued
until all the thionyl chloride” had been ¢d fhomthe crude m xture.
This m xture was dissolved in 20mM DCM arh.addedydropwi se to a stirred
solution of 0.88NH3 at OC. After the addition was conplete, the whol e was

tst i rred I Fhe padduct finem Grgparationt MWa§§@t§dSlaé&F1 %tﬁé;:!&gzhdnw 3 (nqzlyygl vaaﬁr a';] ed
o give ite solid o e am de ic
wes used DTARRE SE R, PR 53 uPol by eEPates el 68 Sadwerogen préssird over

4- (4 Hydr BROmbenY0yEbRENADS 6N Hmrther Nbbing 20 cdafsPhasitch dd@iTaRe A at i on
0 |

103 (38 rtlon se to a Stirred sol ution
(1og. 00 BispdarRus batitied WG MR, 16 oh i o tion Bixtieras e biragh a . The
excess hyshortplugasAdest] au@dnebmu@cd@vhp&atéafmEh@?&to(fémmh}ne aﬁ%%&g@& of ‘4

solv {s hen re ed un reduced pressure. Addition 2
% |%§ ﬁ‘ﬁt" de fr P'H?’é% %Xﬁ%maéemegﬁ lepliraass th\@tQN@IprQ?éie and
the resulthemyebﬁawoi mzsomg, )t\hlﬁﬁh a8s didd ﬂﬁh‘ﬁbtﬂ.'ihﬁer'ﬂu%atﬁﬂmﬁl\ﬁ\hﬁn up by
extracti O@Qb&%@ hﬁ&vﬁ Basi fi.cation of the agueous extracts with
2N NaCH, t t’nzlﬁ@@w 1 ¢ A3, 2(%5@!’}) 3@& (Budpdrad (toBH).elB 0 a
yel [ ow oi t, 2H), esydel Om aqueous HBr for
4h, and v§as t)henl(poumr%(r?t lhagro‘?ﬂ(é \)\a‘ﬁfﬁglr:{ qﬂ%Z&%ﬁ t hen added
unt|I a pH of 9-10 was obtained. The mxture was thoroughly extracted with
30 Dgsl (SRREQARA“@Nnng (MgS™) and evaporated to a white solid which was
recrystal% sed benzene to give the title product (6.4g, 35%; mnp.
114- 116C.~+=2 Srado-henzolyrams/ah 79143 89 PREPARATI ON 105
Tert-Butyl-4-(4- hydr o. phenvl ) but vl car bamatg; M@ OH A PCT/ | BO2/ 00807 5
D -tent-butyl dicarbonate (I.06g, 4.8mmvl) /was added in one portion to a
stirred solution of the product fr ration 104 (400mg, 2.4mmol) in a
m xture .of water (10m ) and .- ‘

Me

. To a stirred suspension of triméthyl sulfoxonium chloride (3.78g, 0.03mole} in dry THF

(60ml) was added sodium hydride (1.16g, 0.03mole) and the whole warmed to reflux for

20  1h. 2-Hydroxy-3-methyl-benzaldehyde (Lancaster) (44, 0.03mole) was added in 30ml |
THF via syringe and the resuliing orange suspension stirred at reflux for 5h. Water
(50ml) was added, and the organics were extracted with ether (3x50mi). The combined ‘
organics were dried (MgS0,), fittered and evapdrated in vacuo to an orange oil which
was purified by column chromatography using. 1 5-25% EtOAgc in pentane fo gi\}e the title

25  product (2g, 45%); '"HNMR (400MHz, CDClg) §: 2.2 (s, 3H), 4.45 (m, 2H), 5.3 (m, 1H),
6.8 (t, 1H), 7.1 (d, 1H), 72 (d, 1H); LRMS: M+H, 151. (ESY).

|
]
|
1
|
|
|
|
|
|




di oxan (f O ) under nitrogen. The reaction was stirredSeplembdt2oaft er
whi ch time potassium carbonate (2.0g, 14.4mmol) was added in one portion
and the mxture stirred for a further 23h to conpletely hydrolyse any
ester foWRA0@UMI ng the reaction. The 10 mixture was trapgfhakioshsh? @
separating funnel, and the organic Iaye{ g}s]epar ated, dried over MgSH and

evaporated to a yeI |l ow oil. The oil was r omat ogr aphed using a 2:1
m xt ure of . as eluant to give the title product (555ng, 86% ;
"HNMR (4 , : 1.41-1.62 (m 13H), 2.53 (t, 2H), 3.12 (m 2H),

4.48 (1 HZ-Metyl-2 3-10/dr¢-$-behzdfurarh. 74 (d, 21-1), 7.01 (d, 21-1). 15
PREPARATI ON 106 Tert-Butyl - (4-4-net hoxvphenyl ) but vl carbanate Ove H A 60%
di spersion of NaH in mneral oil (88¢ pl ) was added to a stirred
solution 20 of the product from Prg 105 (555mg, 2.1 mmol) in THE
(7ml) at room tenperature under nit e mxture was stirred for

15m n, before adding Mel (0.14m, in one portion and stirring at
roomtenperature for a further 16h. 1- reaction was diluted with Et OAc
(20n) and washed with 3% NaHCO3 sol ution (15m ). The organic |ayer was
dried over©Riedselution pl the eoduet orofeepacitiap g4 (Boone, mml)%aeéﬂ:tant to

(m 150 o0 57""{ N R o b M G b O S R RS

(d, 2H), 9.% nif fweﬂéﬂ)éh fhegliosietde WE0mS0 VD Bng7ddigRe eﬁbrﬁlmPAMf%@dv@fﬂ

4-(4-Meth | 07 ,Jhe p uct from
Pr((apar ation 1 %%ig@aw %t %I%ga)%‘ﬁyﬁggénﬁ e%rﬁf 4§P SESC{W‘%HQP“ 5 3m of
TFA, and B‘i%sﬁﬁ"éciofu‘rﬁlg reQnp ﬁ%g@eratwe Tbi caiityest was filkered Wasugimaplgpstr ed ont o

TRER e S P e
05 edoTaVSstip QS (AR, washed

evapdPat e#stvastip 2081, iwash ;thbumier (3220miY, NEHCO; (MIPM%@QMQS@Q) with
furth di nyf -

e ot R o R A B

t enper at UHNY dcEY A§d'|‘ B‘?ﬂf@ﬁe 6% et {d pRYigh thetitRaHotiuaiosang, I‘58ﬁ9@)§ "aKghed

dropw se Jx i Qn S usted to
mai nt ai.n Mggiejl% %Br(%? ié@ 'rél?l{?rkl_gdjdl’slti (tg%ﬁ)/x/%\g%@n#beﬁeg afﬂ@s G he was
refluxed ¥k 22h, and the pH of the solution then adjusted to 8 with
aqueqygs Na2CO3 sol ution. The m xture was extracted with DCM (600mL), the
extracts dried over MgSO4 and then evaporated to a brown oil. The oil was
“then vac EREBABATIONA3Gt approximately 0.6mrHg pressure. The product
distille oj bl at 100-107C in 56%yield. The oil of

2-(2- cyag_ygy ?%&ﬂ :ﬂjﬁ" HE ean ) was taken up in 6nl of EtOH and
treated with 2ml of 0. 88NH3 sol utBrn 50ng of RaNl. The m xture was
hydr ogenat ed at 30psi H2 pressure fo I, and was then filtered and
evaporated to give the title product ng) which was used with no
further purification. 25 PREPARATI ON ™9 20Acetyl -2H i ndazol e

A Me
To a stirred solution of the product from Preparation 135 {200mg, 1.49mmol) in

20 dichloroethane (2.5ml) was added N-bromosuccinimide (318mg, 1.79mmol) and the -
whole stirred at reflux for 16h under nitrogen. The mixture was concentrated in vacuo to
afford a pale orange-brown solid whlch was purified by column chromatography using
1% EtOAc in pentane as eluant to afford the title product (1 12rng, 35%); '"HNMR

(400MHz, CDC) 8: 2.1 (s, 3H), 3.15 (1, 2H), 4.5 (t, 2H), 7.0 (s, 1H), 7.1 (s, 1H).
25 o |



| ndazol e (3.5g, 29.6mml) and acetic anhydride (35nl) g@@gtep,%pgglg@t 60C .
under 30 nltrogen for 3h. Excess acetic anhydride was evaporated and the
remai ni qg ér'reSI due 2 Septenber 2005 WO 02/ 079143 91 PCT/ | B02/ 00807
partitio Q4B dken 3% aqueous NaHCO3 (20ml) and Et OAc ( JGiHLIBL2/4Use7 or gani c
| ayer was separat ed, dr| ed (MgS™4) anfhgevaporated to provide the title
product (4.5g, 96%; 'HNWMR (400MHz, CDCI3) 8: 2.80 (s, 3H), 7.37 (t, 1 H),
7.58 (t, HreParATINGdy 1 H), 8.46 (d, 1 H). 5 PREPARATION 110 .
5-Brom)-2"_"|m 5- brorm | Hindazole Br' v B The product from

Pr epar at i€3 . ethyl-benzaldahide was taken up in acetic acid (0.5ml) 10 and
stirred at roomterrperature under nitgggen. Bromine (0.5n) was added over
about  1mn, and the reaction then stjrred for a further 16h. Excess

brom ne was renoved by bubbling niteogen @ds through the solution for
30m n, whereupon a thick solid was Juced in the flask. 5ml of toluene
was added, and the whol e evapor at ed Jacuo and the residue triturated
with pentane (5nl). The renmining solyYd was fittered off and 15 dried under
vacuum before treating with 6ml each of 1 M NaOH and EtOH. The m xture was
heated to 50C for 1h and then all owed*to cool to roomtenperature. The EtCH

}[Aﬁ.s evapdoat stﬂrecmmhttohgaf 3aabiidepHRNbY (&gt@QrﬂﬂfolganQbeﬁg énl %om""h' CBI was
en drig and. evapo e of a ar abl e
mi xt uge o%n?é{'\/g{r?f‘}'g ﬁ_pgéarﬂpraq arfgg?oﬁo PIKMQ ?QFbG VW 3) a:
7.41 (d, (o GirI], 2. 777rﬂ|9|o()d Aftbr 20m|n7pf98fcﬁ'ﬁ1aldeG (61391%2@%!1{@@ J«aé%dd{ RATI ON
111 2- Me ‘:‘i g& °&f320| e and 1 -Meth r ono- 1 I ndazo N 25
The i xt Iaqelsgg F‘EWQ PT%a-Fflﬁ'ieéﬁ“q’l@"’@WGW@ dilptediwiil Watea20mik en up
MeOH @ Y
f e e e
the m xt WftE H@%K%Qi“’&td" P@f(Wﬁoﬁkﬁﬂer@ﬂﬁ"d@éﬂm&@Gﬂ t®a bmm ail.| Bhigdil wascool to
r 0OMQt eNpeHifRidyEoaiin Tch@?naﬁ@%& G PELIRORN PURIERs ity A BbViBE Y ©

partitioning between Et OAc utron. The

Z and 3% aqueous
organi ¢ Fig/ PdHﬁ’s@%%’ﬁQr%ﬁ%H HY 0ONHIZA PN §: BSr(5f3HI65% (ohedet.8gr aphy

using 99 provide the 1-Me isoner (100ny, 2
Septenbe(rdIZggj\éV\O 62?3791'2%{3 %HECT/IBOZI 00807 23% and the 2-Me isoner and
(112ng, 269%; 1-Methyl isomer; 'HNWR (400MHz, CDCI3) 8: 4.08 (s, 3H),

- 7.30-7. 5pREpasAhoNGg2 (s, 1 H), 7.92 (s, 1 H; 2-Methyl isomer; 'HNWR
(400M—|zm s, 3H), 7.35 (d, 1 H, 7.59 (d, 1 H, 7.81 (s, 1
H), . s55-Bromo-B-methvk2 Sl enepfutarp 3- (1- Met hyl - |

. Hindazol -5-yl)-2-pr openenl tri | e NCB The_1-nethyl isoner from Preparation
111 (100mg, 0.47mmol) was taken up in oxan 10 (6ml), and potassium
carbonate (72ng, 0.52mml), acrylonitrife £9.035n, 0.52mml), Pd2(dba)3
(43nmy, 0.047mmmol) and PtertBu3 (0,03 .16nmol) were added in

Br

Me

- The product from Preparation 137 was taken tﬁrough to the title compound by an
identical 3-step sequence as detailed in Preparations 134-136; 'HNMR (400MHz, CDClg)
8:2.3 (s, 3H), 3.55 {t, 2H), 4.5 (1, 2H), 6.7 (s, 1H), 7.3 (s, 1H); LRMS: M+H, 214. (ES").
20 |
N PREPARATION 139
(3 _E_)-4-(2,3-D|hy ro-1 »benzofuran-s-vl)-3-buten-2-one

0

2',3—Dihydrqbenzo[b]furan-s-carboxaldehyde {(Aldrich Chemicals) (2g, 13.5mmol),
25 acetone (2.73ml, 37.1mmol), water (1.35ml) and 10% NaOH (aq.) (0.34mi) were added



sequence. The reaction was then refluxed for 3h under 2Septeni@eno@d Nnosphere
before cooling to roomtenperature, filtering through a short plug of -
arbocel and evaporation of the filtrate in vacuo. The residue was then

‘chr omat 8¢9 83078t#3usi ng 99: 1 DCM MeOH to 15 give the titl eprproBizapsds57ny,

66% as a mxture of cis and trans geomggric isoners; 'HNVR (300MHz,
CDCl3) 8: 4.11 (s, 3H), 5.40 and 5.84 (d, 1 H), 7.37-8.18 (m 5H).

PREPARATI QjethéBandthl Wl@ﬂtrr&d’%ﬂ ;eeaztgﬂnpéraxurb 14r R SPAR IR Bff \}g ¢ product

from Pr epar ation 112 ano ) and

0. 88NH3 stsdisepiyed | ('Haﬁﬁr'yx g%ml AN apd 3 HE ad;ded@geqlaevem salutidoggHaand room
e ot Um0 AR AL AP S BT 86 BBy Lt

through a short plug of Arbo e evapora ® the
title pr o%@?umvers Were sepacated, @nd m@ez&raacted with M G20 5l ftiearominegkpt enber
2005 W0 0248:8d frdrddidd .

2-(4- Brorr‘tg)l’p&)]hel r&yglﬁﬂé]deﬁ%ﬁaﬁgﬁ%c In hexanesgo]%)ie"ﬁf soltdglgma)s was
added dr opififig %bv §° rry't¢hf¢r@atogmn§w:@tmgdr5~3t5%£t%mmpemabeaseluant(ta;pragde

50mmol ) i ai r r n
Chi's t e PR, 2136, T THNR S00biEe P A S, 4484, adblfao 5

in THF wagH)a@ée(d, Hﬂb;ﬁvﬁ%(d TR & 3ot HY), & v, 14d)] DB dd;t tHWERMSE GA£H.0189.

t enper at Hover 9om n, and then Pd(PPh3)4 (200ng) was added, followed

i medi ately * by 2- brormpyrldl ne (4.8m, 50mol). The whole was stirred. at
room Qerrper ature 10 overnight, then evaporated to |low (10m ) vol une and

di luted vbg ﬁém 499m ). The solution was washed with a solution of 32g
f EDTA i and br| ne (200ml) dried (MySO4) and evaporated to
Ab Vi onei fi ed by colum chromat ogr aphy
prow de the title product (8.3g, 71 %;
mz MV 234 (TS) Found C 56.61 fp, H 3. 37% N 5.90% Calod. C 56.44% H 15
3.44% N 5.98% PREPARATI ON 1152 ( - H i nden-5-yl) - propanoi c
acid HO 20 3-(2,3-Di hydro-i /M4 ndefi-5- y| ppenQi ¢ acid (500ng, 2.66nmol)
(avail able from Al drich) was taken up.i
at 15psi H2 pressure with 40ng of 10% P for@4h. The m xture was

filt d d. the filtrat ted t
i vet he 1B PSR Bafifrebaiity 195 (148 1T artien wastokgn whMaihaneborlbod w t
no f 4%t hand pydrofenated an SpBIVRy(RAMprassGRCOr 200mb: Afit% BICEER 42Hme 2- 75

OO SR I RN O N A R

116 3- ( 2}cBa Bblbumisss-dil wmcmdasapﬁnnsd)bymdnnﬁn@mdaeatB&Ebh@QaAQQQ%%OEtJA@:
pr oduct i ssolved in nﬁ at

f
room 5 tB%@g?gqﬁ ﬁd'é‘?t ‘?"P ﬁ‘étrﬁggﬁ’d?#%} SHWHWN{HZ ﬁﬁﬁh)ﬁ Lt (§xaI yl
chlori deaHaadr (them), .8 dram), sft @Fr)e5qt, 2600665081 6), Bl

subsi ‘ﬂ hlf‘@% %ﬁé@s Stirred —at room ténper ature oiﬁ)gz\be(ﬁgl?ﬁﬁe had

onc ‘resi due was

- PREPARATION 141
~ 4-(2,3-Dihydro-1-benzofuran-5-vl)-2-butanamine
' NH,

o

25  Toa stirred solution of the product from Preparation 140 (500mg, 2.6mmol) in hethano!
(25ml) was added ammonium acetate (4.05g, 52.6mmol) and sodium cyanoboi'ohydride
(661mg, 10.5mmol) and the whole was stirred at room temperature overnight. The
reaction mixture was concentrated in vacuo and then partitioned between EtOAc (20mi)
and water (20mlj. The organics were extracted and washed with water (2x20mil), dried

3Q (_MgSQ;) and evaporated to.a clear cil. This oll was purified by column chromatography



2.52 (t,.2H), 2.66 (t, 2H), 7.02 (Y ) d, 2H): LRVE miz (TS

redi ssolved in 2nl of THE and 0. 6ntof 0.88NH3 sol uti ornadﬂed;beaﬂ@bg he whol e

stirred for 4 days. The reaction was quenched wth water and extracted into -

Et OAc ( é ; The 91 '10 conbi ned organi cs were dr| ed (MgS™) and
evapor at'tq '%¥87%3#3e the title product (1 90ngy, 999% ;' HNMRPdEODMeEs07 CDC 3)

8: 1.96-2.05 (m 2H) 249(t 2H) , 2%62 92 (m 6H), 5.32 (brs, 2H), 6.93

(d, 1 H), 7.05 is, .. 7.08 (d, 1 LRVS: mz (ES-) 189 (M H).

PREPARATI 4, 1 Hind HZN Th d
from Pr ep%‘gél%gn&%?g[ %m“gs%ﬁﬁ%ﬂ‘i’e:ﬂgﬁ% @Qﬁ’%ﬁéﬁ%ﬁ&ﬁ%pﬂﬁ@“% ) ea?m Og
under ni t {49z QDG idr # BdABHR 1O{mif 21902 8f (i, iof) H.1i(D oHyEs o4k HP 498 @

0, L) 3P0 T OB EA, okl el oS T 0T,

was quenched with water (I m), 1 N NaOH solution was added (1 m) and the

sol utigon, W Et OAc (2x50ntl), dried (MySH), filtered and
concentra yeI I ow oil. This oil was purified by colum
chromat o i . tetO give the title
product (30ng, 35% ;' HNVR (400VHz, T L7Z- T, Lr‘n 2H), 1.96-2.03
(m 4H), 25 2.57 (t, 2H), 2.70 (t, 2H5"‘e 2.80-2.85 (m 4H); 6.90 (d, 1 H),
7.02 is, 1 H, 7.09 (d, 1 H; me ; S') 176 (M+H). WD 02/ 0791432

3- (4- Bronophenvf - 2-propenenitrile ion of NaH in m neral oil
(2.169, 54. 1 mmol ) was suspended in 5 ity and cool ed to OC under

ni trogen. {] %A cyanonet hyl phosphonate (8.74m, 54.1 mol) was added
dr opwi se Eﬂmﬁs e spldian &ft5-aqeiyl-2:3-digdiobenadbifuran (Aldbclon@igeéd Zindeliyide (1 Qg,

54.1 mTD ltdlusas (BoRwas Eé&bﬂh@gﬂ Sfardac@ar b Eohis. ?gwfrp ERSFT%Z%{E ﬁ{e‘ g nt CVS

m xt QAC& dto warmto ro nperature oveln :
quentfed ¢ wammoewa?@maw {73, @@nmﬂmme wiholeefl(oMpS4) Dexmdl t hen

e 3"?‘@‘; P"W?Z%‘e’wa £ 206 The réackbh WY s COEY U ST ot B g,
52%;: 'H (f b, bris{39mi); drisd §lgBQ,) anmv,apareaemb 2 gellon residue. Th‘lﬁO (d,

2 PREPAEA ;gp,%h HON T

CI(;anound eg/‘a %}%g&gteﬁ%ﬂcﬁtﬁhgbﬁ Sé}yjé%ﬂsrl{e?é gg%&%@g&? %‘e%stl gdon at
al . (JdC an kafwdtl‘ thelé@l)mg@m(?%rsg,l 6036 ), FANMR (41)03@-:2 arbcﬂmt)ssv@st )
Sushens: ohhieEs B 28, 5.9ler 36 LB b e 3 HEOr T2 3w 7B ARt de

from Pre%‘r"ﬁ'ﬂq&ﬁ 1XBS{R. 06g, 9.88mml) was added dropwise as a solution.in
ether (20mL) and the mxture then heated for 90min. After this tine, the

- heating was stopped, and the reaction was stirred at roomtenperature for

16h. mwwﬂﬁfouomd by 1 N NaOH (30ni) and EtOAc (60nml) and the

whol e stMe[ LW VANaTe] N as separated, dried
(MgS™®) evapo’ 5285 dnid $¥ied by colum

chr omat ography usi ng 90: 10 1 (DCMMB NE ] NHB) as el uant to provide the

214 (M¢H) .
20

Copper (l) iodide (109mg, 0. S7mmol) was added to a stirred mixture of MeLi (1.4M in
ether, 0.76ml, 1.07mmol) in ether (2ml) at -25°C under nitrogen. After stirring for 1 Ormn

~ a solution of the product from Preparation 142 (100mg, 0. 41mmol) in ether (2ml) was
added dropwise and the whole then stirred at -25°C for 2h, and the fora further 2h while

- 25 warming to 0°C. Brine (10mi) was added, and the organics were extracted with EtOAc

(10mi), dried (MgSQ.), filtered and evaporated. The residue was then purified by
column chromatography using 20% EtOAc i in pentane to provide the title product (92mg,
86%); "HNMR (400MHz, CDCL) §: 1.55 (d, 6H), 3. 2 (m, 2H), 3.59 (s, 3H), 3.62 (s, 1H),

4.5 (t, 2H), 6.7 (d, 1H), 7.1 (d, 1H), 7.2 (s, 1H); LRMS: M+NH,*, 277. (ES").
30 ' . '




2 Septenber 2005 WO 02/079143 PCT/ 1 B02/ 00807 96 PREPARSEhGMbE?B005
1 (2- Chl or ophenoxy) - 2- pr opanam ne c1 The product. from preparation 121 (11
g, 55. melia in diethyl ether (41 m) was added 5 dropwi se to a suspension
of Iithi M8 BUR4Ai um hydride (4.1g, 108nmol) in diethyl ePEPIBIHISION )
under nitrogen. The reaction m xture wa®7refl uxed for 4 hours before the
addition of ethyl acetate then water. The aqueous | ayer was acidified with
4N hydr oPHERARAHONd gghaken and then separated before been nmade al kal i ne
with 40% %I hydr oxi d soI ut i on. The aqueous | ayer was then extracted
W th dietHy e lgber 2ibyvSrnatindbidanenitile] organi c extracts were
dried over magnesi um sul phate The di et.hy ber extracts were acidified
wi th hydrogen chloride and the resultinp §Ci ate filtered. The solid
was recrystallised from ethanol/pe sl ef! (b.p. 60-80 degC) to give
£26-127/C;, '"H NVR (CDClI 3 400MHz) 3: 1.55
2Me 6.90-7.00 (m 2H), 7.15 (t, 1 H),

the title product (2.5g, 20%, N p.
(d, 31-1), 380(q 1H) 420(d\de
7.30 (d, % &0 (Q; Anal . Found C, 48.9; H 6.0; N, 6.5.
C9H13 NOCl Fe%ﬁ'trﬁii é@'u n Qféhe proqiuict from Rreparation 14PRIOMRATIENHAN) in sthanol

(106, Gg, 0 B0 e xin XSG MRS RELS81S KOH (gl 1 Flth O B0 BRTE o5
sol.ution T erﬁifﬂr" %fWIfah@meTﬂﬁ/Eﬁa@EW Bliue wasTc@weniatet! jn V&c@l‘ﬁrﬁnﬂssmmed in
hydr oxi dewaiel pfsnq) ‘(Mfﬁbbu@l@e?%%& sﬁ%wﬁﬁ%{} @%gﬁ @8(3' 6§F8 ?(l? ﬂti on.

The reacﬁ@g m xture was reflux m nu
vacuo T i N fepme witiss th%i?ch&'@t was mact@u wﬂmEtOAc (@odx 2GR ). The

nbi ned
cent rated | KL oo WoSfodNh it L Yl USRIf Bedlond o oauct
(1341936 @EONCBAteR I Yagugtp affordan, orang@\m\r(r@owas USRMMiLY N8 furthed5 (s 3H)
[ Anal Pmheeton? ANRAGOMZ BCh & b, @Hcb 15l APk € B 45 CRHE 056
2 Sept entfef (GObH. Tab(@AH 7023 3s,PEH): ILBVABOPSNR,", 283, PEEPARWSQN Wektaken up
3-(4- Met b | dehyd
(Al(drl chl)w Pﬂééﬂ %1‘99%%% %@F%h%ﬁh%&%ﬂﬁmﬁe %x gé‘?g'%gapee@ ee red
g gget her amdddirred overoigbh 'Ehnzjre{amtld}mlnwktuatishlvfmr wlﬁzeﬁﬁé@d :ﬁv%{ﬂ%rﬁi)tht@ﬁge? over o5
m int e erature ction at between
%C %@R@H\C\H/agﬁ)’i P "qi oﬁ@ge\%q ?{eg\(assgg W'tgi?é' Wfﬂ'r)-éijQs)ngi rred at
rEgom ten@&%ﬂumﬁemdandcbmmuated &Omcnotc?afmm%mrwgmﬂmvg dftled .
cess r ratio in vacuo an e resrdue
t aken Up%I nﬁﬂ%@dﬂ\ﬁ S’ ?‘gbﬁ{e ﬁ@%ﬁ ool Beﬁ?’l?lﬂa@b‘@rﬂl"e W@)@Hﬁ@rwuph
{1 Prer edsuolt o aney oo P e R PSS (E k) 92 AT e
title prog3§7@g%??g7%) }?ﬁr% ?@g% (%&M@S)CDCI 3) 8:3.99 (s,
3H),207. 05 (dd, 1H), 7.91 (d, 1 H), 9.86 (s, 1 H: Anal. Found: C, 56.13; H,

4. 14% Mes C, 56. 33 H, 15 4. 14% PREPARATI ON 123
4- Met henyl ) - 1- propyl amne W Cl 20
_ tert—Butvl-B-(z 3-d;hvdro- —benzofuran-s-vl) -3-methylbutvicarbamate

e

~ The product from Preparation 144 (250mg, 1.24mmol) was taken up in methano! (12ml)
_. 25  at 0°C under nitrogen and stirred with di-tert-butyl dicarbonate (542mg, 2.48mmal), NiCl,
(161mg, 1.24mmol) and then NaBH, (329mg, 8.69mmol) were added pottionwise. The
black solution was allowed to warm to room temperéture overnight and then was
concentrated in vacuo. The resic_:lue was partitioned between EtOAc {20ml) and
NaHCOs; solution (20mi), the mixture filtered to remove all solids, and the fifirate
.30 exiracted with EtOAc (2x20ml). The combined organics were dried over MgSO,, f:ltered
and evaporated to give the title product (366mg, 96%) which was used with no further




The product from Preparation 122 was converted to a di 2Septetsh@®rooss m xt ure
of the <corresponding vinyl nitrites according to Preparation 93. This

m xture {300 1.55mol) was taken up in DCM (6nl) at room tenperature
under ni trog;eag”a%d tetra- "butyl - amoni um bor ohydri de (1.bgT 2083031 ) added
portionwi se over 5mn. The 25 m xture w8 then ref luxed for 4h and then
evaporated to dryness. The residue was taken up in approx. 6m of 10% HCl

(ag.) and pumwat:oefMWH (heomiaz,feme: 112511

extract ed b\/ﬁsgé {‘BXBOML drlig)dQI @gh? ! é%\%btl? J,ewgs%ﬁpa geﬂJfrow
oil. This? &1 HRAE. i 9@35@/@”56‘?51 168/50 {d, DWK/E@V‘IIHHBLBMSgl ve

t he titI%m@dgg@; ((,EQ 4% 1IHNVR (400MHz, CDCI3) S: 1.60-1.74 (m 2H),
2.56 (t, 2H), 30 2. ?rg 3.82 (s, 3H), 6.79 (d, 1 H, 6.98 (d, |
7.15 (s, 1 H). 2 Septenber 2005 VO 02/ 079143 PCT/ | B02100807 98 PREPARATI ON
124 @ropﬁ&pﬁpﬁ\ﬂoﬂﬂmnol (Aldrich) (2.77g, 18.4mvol) was taken up in
acetic an 36. 9mm|) and acetic acid (30m) and refluxed for
3h, and t&ep2aiNEiel-DenzohypnEovi}-gmathyibiidaminer e over 16h. 10% w w Pd/ C
was t hen added to the sol ut| on and the @r ogenated at 40p.s.i.
hydrogen pressure for 16h. The catal yst Itexyed through a pad of
Arbocel and the filtrate evapams i
liquid was 10 dissolved in EtQAc washed with wat er, then NaHCO3
solution (100m of each). The orgarkC jzgyer was dried over I\/gSO4 and
evaporated to a pale yellow oil. This oil was columed in 10%

Et OAc/ pentane to give the title product (2.1 g, 85%; 'HNWVR (400MHz,

21 1)) 766 oroft ey 14 Shomart el et ipsfibip el it " g

proddBt  fO°Eradisedeas hydragen ghiorigle gaswarbybblexsthralghrthe Bolutior@VEIrOM )

20 b | ut
Ceveral mettarer Helway Elnbed thatfE acfin BaRitd WeS Sl Bpor si ot ca
in the sdemppmiureTng stirreddoreh. V\Elsnesdlutlonadamﬂodidmfmtremef muuﬂ)ewhﬁm 3h and

Separ at od e ey EebITE) P, Thia Bfic s ke £af iated Wistienaifon was

purified dsed wuemm:mtwgmgmpm pusduey (F%nid, @Acs)t mWnt(aom\aHQ Mb@)@a{)@ the

tltl?fé qdau&t z?"'g"t?géﬁ?%"/%’ %‘%F'F%%?OW 9, 931 35")2&5 §ﬁ)(8 12")53&14%1#) 2005

WO 0 2/07749(511111’)}; [FBMBRERARATY OES 2.

5- Brono- 2, 2- dnret hyl - 2, 3-di hydrobenzofblfuran B Me PCT/ 1B02/ 00507

2, 2-Di net hyI -2, 3-di hydrobenzo[b]furan (prepared according to the nethod of
Baker an®REPARATIGIMI4A. Org. Chem, 28, 1963, 2468) (500ngy, 3.38nmol) was
t aken upMe@h Lrort ana 5. 5ml and stirred at roomtenperature under
ni t rogen OO B A P88y 3. 72mmol ) added in one portion.
The reaction was then refluxed for 2h, ether was added (1 Or) and a white
precipitate of succinimde filtered _

N

‘20 ' . COaMe
To a stirred solution of diisopropytamine (8. 65ml, 61.8mmol) in dry THF (100 mi) at - '
20°C under nitrogen was added a 2.5M solution of "BuLi in hexanes (23.7ml, 59. 2mmol)
dropwise. The solution was allowed to warm to 0°C over 20min, and then cooled to -
70°C. A solution of methyl~2-(4-chlorophenyl)acetate (9.59, 51.56mmol) in THF (5 ml)
- 25  was added dropwise over 5min, and the whole then stirred for 30min. lodoacetonitrile
(5.03ml, 89.5mmol) was then added slowly, and the combined solution allowed to warm
~ to room temperature over 72h. Saturated aq. NaHCO; solution (20 ml) was added, the
mixture was concentrated to about 50ml under vacuum, and then treated with 1N HCI
(100ml), The mixture was extracted with EtOAc (1 20 ml) which was dried (MgSQ,) and
SQ evaporated to give a dark brown oil, which was purified by column chromatography using




off. The filtrate was evaporated to dryness, and then PYIde Bte‘?ﬁbé?&ofé’l um 10

chr omat ogr aphy using 5% ether in pentane as eluant to give the tit

pr oduct &604% 799% ;' HNMR (400MHz, CDCI3) 6: 1.43 (s, 6H), 2.92 (s, 2H),
6.54 (d,"¢ 36 (d, 1H), 7.19 (s, 1H); LRVB: M+H, 22PCTIBGI00807
PREPARATI O\I 127 15 5-Brono- 2-net hyl - 2, 308€i hvdro-1 - benzof bl furan B The title
product was prepared from 2-net hyl -2, 3-di hydro-1-benzo[ b] furan

(commer ci al1l pCMapaithmbaeelfamm Jick the]ﬁw}bdual (B%ga%%ﬂ eANMERL4 Oﬁﬁlﬁ-iiedur eto

that used Pr 12 CDCI 3) 1.43 (d, 3H),
2.80 (dd, Cb% gp@e@f"d » 3.0 dqi';‘;‘%ﬁ%? 3*@0592&5101 16-!)6712'(260! 21:1)Hy.,377(d,18 (d,
1 H, 7.224{s, 1 H). PREPARATI ON 128
2, 3- Di hvdr obenzof bl f uran-7- car boxal dehyde CHO 25 2, 3- Di hydr obenzof b]furan
(I\/aybrl dge Chemicals) (259, 0.21 nole) was taken up in DCM (500 m) and
stirres upﬂgp,an‘ng_gmugat 0C. snCl4 (36.5nml, 0.3nole) was added in one
portion tq produc pal e eI | ow sol ution. Dichloronethyl nethyl ether
(18. 8m , HEANG-ErCRIAEPRAUNIDWANMY and the solution stirred for 30nin,
after WhICh time the coollng bat h was renpued agg the reaction poured onto
ice-water (1000 ml). The 2 Septenber 20050 § 9143 100 PCT/1B02/ 00807
organi c | ayer was separ at ed, hed vmth @ (2x100m ), 2N HCI (100m)

a¥, ant
solution. Filtration through Celite a d evaporation gave a bl ack oil,

and brine (50m), and then char Na2SO4 were added to the
whi ch was subjected to flash chromat.egraphy usi ng 7-10% Et OAc i n pentane

to give the title product (1 90ng, "5)010/() 5 "HNWR (400MHz, CDCI3) 6: 3.24

Bt iy g G ol
T eqw res %‘LdRe?’erQéW‘sﬁ 0 8 sfieq) SqﬂFﬁE’P,QfeAﬂ'UN(a 3, 794 solution in THF, 2. 1mmol) in

1-B f | 7 | ‘

S urrCad T P0G AR ANAGeh ThE MRSl WA M stfod ot P el SR ot BBy

phosphonzne q0plad i 0° V‘f,atﬂﬂopeanmws aridedi folioveattbyt $1¢ aydratue sobiitiohrgd f or

45 3-

dr (r)np\r/]m se andmﬁ ﬁ@gmﬂ“[é& g.% {hEP ?ﬂgﬁ%ﬂﬁ%%'ﬂbé‘mg&@ eggﬁ.r?%m%d@e{ eaction
di | utsmgpension was Gige rn, an teréd andl the filingte el

50 L Lt et e, s ey e

chromat o apheglsum ng k%( %ﬁ%&cql L pen ?‘g‘"’g" bgﬁtﬁ@sﬁq "Etloé] (Br%@llct

(7 9;1(2)ri1(§dd9u_v_hlqb wasmWR:a(sf@dM@ Nz00k 3pludion 3o ﬁmo and 3kt}actec7waﬁﬁ¥?§g s%nl)%% y.

PREPARATI 5&? %’d"bg'eﬁ%ré%ﬁ"n z%‘?rg%'é{ﬁg @é?@“’e?‘ﬁd ‘!r’_‘?aﬁ?f’FFég{ﬁ%“é% hedileqroditrt rom

Pr epar at |(6@mm299‘(/oatde|mgan HOBBIMZPCPOMS: T.6a11. 9 (nyRH ) 2 BETEW0 () 3@@599 de

sol utlonaat( é@b%tdwgéﬂf) ) and 30wt % Ra-Ni (120ng, cat.) and

hydr ogen yen pressure at roomtenperature for 16h. The
catalyst was f| | tered through a plug of Arbocel and the yell ow brown
" Q d using 0-5% MeOH in DCMto provide the title
NVR (400MHz, 2 Septenber 2005 WO 0 2/0 79 143
tert-Butyl- 4-chl0ro henyllacetate

Me 0 ¢l
"""'>l\
Me QO

. To a suspension of N, N-dimethyl-formamide-di-tert-butyl acetal (25ml, 104.4mmol) in dry
25  toluene (90 ml) was added p-chlorophenyl acetic acid (5.94g, 34.8mmot) and the whole
heated at 80°C for th. The mixiure was diluted with EtOAc (50 mi) and washed with
water (50 ml), 3% aqueous NaHCO; solution (50 ml) and brine {20ml) and then dried
over MgSO, and evaporated to give an oil. This oil was purified using 35%, then 50%
DCM in pentane to give the title product (2.4g, 30%); "HNMR (400MHz, CDCl) 5: 1.42
30 (s, 9H), 3.44 (s, 2H), 7.20 {d, 2H), 7.28 (d, 2H).




101 PCT/1B02/ 00807 CDCI3) 6:1.20 (brs., 2H), 2.80 (t, Zb*)Se %bos 2H) ,
7.15-7.25 (m 2H), 7.43 (dd, 2H), 7.55 (dd, 1 H); LRMS: H 16 (ES4) .
PREPARATI ON 131 5 2- (2. 3-Di hvdro- 1- benzof uran-3-vl)-ethylam ne NH2 The
product woemPigparation 130 (200ng, 1.24mmol) was m xed p@—[t,ltﬁo%dg@pol
(20m) and 20ng of 1 Om % Pd/ C and hqugenat ed at 40p.s.i. hydrogen
pressure for 48h. A 3 further 20ng of catal yst was added, and the whol e
hydrogenated at 60p.s.i. and 40C 10 for a further 72h. The cat al yst was
filtered through a short plug of Arbocel, and the filtrate evaporated to
dryness. HREPABAITHON 468s purified by col um chronat ography wusing 90/10/1
DCM Me & pa I;o rV|detl}et|tIe product (11 ng, 55%; ' HNMR
(400MHz, 8(m 1 H, 2.75-2.83 (m 2H), 3.50 ‘
(mlH),422(t1H) 460(t 12 (d, ot H), 6.85 (t, 1 H, 7.10

(t, 1 H, 7.20 (d, 1 H; eM+ PREPARATI ON 132 (2E and
24- 3- (2, 3- Di hvdr o- I-benzofurafh ]
suspensi on of sodi um hydri de MeZ47 indry THE (6ml) at 0OC

under nitrogen was added a sol ution of dli et hyl cyanonet hyl phosphonat e
(0.98nm, 6.16mml) in 2ml THE and the WRole stirred at OC for 1 h.
5-Ace5y| 2, 3- di hydro[ b] benzofuran (Al drich) (1 g, 6.16mmol) in THE (2m)
was addegrdropvvl se and the whole stirred at roomtenperature for 16h.

Wat er ( 20tRE)Pragict BamBreraoation 1\%@N@Sa€dladﬁted Ztscmrdmgdo gannlmtbal;mocemp@tcﬁt ed,

and the r i [ gani cs
were dri g?[{?\%g?'dl\%yﬁ P@?érét er 2? [c?Bev ap {‘aé ag ?'Fg?ﬁ"ga em? ?E‘B Pg%vg oi |
whi ch solPreduct was btainechini9sg: Y'EF’HIaf‘eS lelfwamas bp oohfnne:hrdxylamgkapm using

chromat o [ iV

pr oduct @ES%QQ&Wﬁ 90 tg&%or\ﬁ%?m (Wg @élagé%at&(s %ﬁ? %1 ?fj]??ﬂ'b
4.6 19, Mg(q516)(7s20m)2t!)|4)25512md 1H, 7.2 (d, 1 H, 7.3 (s, 1 H)
LRMS M-NHA 203 (ES*). 2 Septenber 2005 WD 02/ 079143 PCT/IBOZ/ 00807 102
PREPARATI ON 133 3-(2.3-Di hydro-1-benzofuran-5-yil-butylamns Me H2N 5 The
product BRERARATHOMNISDNn 132 was dissolved in ethanol (20ml) and ammoni um
hydr oxi de sol ution (5nl), and the whol e hydrogenated at 30p.s.i. hydrogen
pressure over 200mg of 30M Ra-Me f oy 16h. 2 Her 100ny of catal yst was
then added and the hydrogengdign coftinue a further 16h. The reaction
m xture was filtered through Jo R| O Arbocel, and the filtrate
evaporated in vacuo to | ow vol une. Th esi due 10 was then co-evaporated
fromtoluene (2x20m ) to renove | ast M¢ r acks of water to provide the title
product (780mgy, 96%, which was used withgo further purification;' HNVR
(400MHz, _CDCI3) 5: 1.2 1.7 2.5 (m 2H), 265(m1H)
3.1 (t, ﬂlﬁ PTOQ)UQBffOWtPFeMﬂOfE?@ \as awl&BEd Mrcf g tolarl—l):ienficaﬂ’p(&edarel-ﬂo LRIVES:

M+H 2. 7 3 f 3- ol

Ve To J%F?%%%'%d TP RpatoRiar o P Blotilcr s oBlaNC iR e iRE S 75, ©

0. 03nol Ui 'ﬁambwpﬁumemmmatwgpaumww yiveh 7O84 DEM ih. ﬁbﬁmnefhs‘,)Srml e) and
the whol guafg! TREMRY4b61HLXCheL) &: 1.40 (s, 9H), 1.74 (s, 3H), 2.80 (d, TH), 2.95 (d, 1H), &'

7.24(d, 2H), 7.35 (d, 2H).

20 PREPARATION 152 :
4-Amino-2-(4-chlorophenvyl)-2-methylbutanol

Cl .
H,N
Me
OH
The product from Preparation 151 was reduced with LiAIH, according to the procedure

of Preparation 148 to provide the title product (35%). The product of this reduction was
25  sufficiently pure that it warranted no further purification; THNMR (400MHz, CDClg) &: 1.22

tr|Ie Me NC 20 To a stirred .




20 1 h. 2-Hydroxy-3-nethyl - benzal dehyde (Lancaster) 7(4gzsgp@§{gé}9_605/vas
added in 30nl THE via syringe and the resulting orange suspension stirred
at reflux for 5h. Water (50m ) was added, and the organics were extracted
“with et N OYEREGNL). The conbined organics were dried (MPafroder! tered
and evaporated in vacuo to an orange oj{; which- was purified by colum
chromat ography using 15-25% Et QAc in pentane to give the title 25 product

29, 45%qs! | ; , v A4 ' 5 I :
6.8 (1 ?@*ﬁ“ﬁ?‘ﬁ?ﬁ? 0, OIS %6 Ao i e B, Bl 1B |
02/ 0791438 Hdht'&fey 24hFs38E8TPHB02/ 00807 103 PREPARATI ON 135

7- Met hyl.- 2, 3- Di hvdr o- 1- benzofuran M To a stirred solution of the product

from Preparation 134 (500nmg, 3.3nmmol) in acetic 5 acid (5nl) was added
acetic a 3ml, 6.7mml) and the whole stirred at reflux under

ni trogen room er e over. 16h. 10wt %
i C 2 30m, “anes S8 (PHIRLAG ol Vb SN Ar Ok Sk demied

40p. s. i . UerBelbads geeasibed in punlishhpatentrapplicdtien| BN 00T £9-AT\saragiaphy St was
filteredyy 0 nd the filtrate. concentr d in vacuo
to a pal é éﬁ%ﬁ&@g@mﬁé@é’%ﬂ% érg]ge@%ga?lgydq’?f%{e?‘?{“ﬁ "[%ﬁé?’,"%s hed

wi t h wat ERNNSIdHNRY) In adsitioasihe 205 yaluelof wuing byHEddndssidhemaamtionistet 0 a pal e

yel | ow oidetermited L Lo 4 | unm chr onmat ogr.aph using 3% Et OAc
i pent ang 55 S i N8P R b af WBol el eBisorore STIEE hednlRy P

( 4001z, detseminedgising ganjne NBR) . 3.2 (t, 2H), 4.55 (t, 2H), 6.75 (t, 1 H),
6.9 (d, 1 H, 7.05 (d, |IH 15 PREPARATION 136 5-Brono-7-nethyl -2

3-di hvdro-|-benzofuran B M To a stirred solution of the product from

par at il B C2BBonDAghe invaotiorodrp poten? hibitofy e OEP AAA ard Selbetvk agamsadded

\F br onospegi ni mde (318ng, 1.79nmbl) and the whole stirred at reflux for
16h under nitrogen. The m xture was concentrated in vacuo to afford a pale
or.ange- brown solid which was purified by colum chromat ography using 1 %
Et i N fford the fit roduct (112ng, 359% ; 1IHNVR
(488\':@42, %%%%%?ﬁgﬁééﬂf”?%aﬁﬁse? e S%?We%v F&Ef agqipst hﬁlﬁ of lesgthpg 409 1)
7.1 (s, My 25 WD 02/ 0791432 Sept enber 2005 PCT/|1B02/ 00807 104

PREPARATI ON 137 2- Hydr oxy- 4- et hyl - benzal dehyde CHO Me To a stirred

sol ution_of 3-nmethyl-phenol (1g, 9.2mml) in toluene (5m) at room5
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The solution was extracted with ether. (25nl), washed wth brine (20m),
dried (I\/gSO%q;iltered and evaporated to a brown oil. This oil was 10

puri fi ednipark lainthediie sompognd piixanyiiag shiivsd @ICHEO apSIREIANEP dF2Lhyant 1o
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compound of Example 21 showed an IC50 against NEP of 3 nM; the title compound of
25 Example 33 ghowed an.1C50 against NEP of 47 nM; the title compound of Example 43

showed an 1C50 against NEP of 29 nM; and the title compound of Example 51 showed
an 1C50 against NEP of 9 nM. The title compounds of Examples 3, 4, 21, 33, 43 and 51
were all greater than 300 fold selective against ACE.

30 . Animal Model of Femaie Sexual Arousal Response

The title compound from Example 22 (herein after referred to as “the selected

compound”) was administered according to the protocol described in EP1097719-A1,

paragraphs [0495] to [0499]. The selected compound was made up in 5% saline. The

selected compound and vehicle controls were infused using a Harvard 22 pump, infusing
35  at 500ul/min via a 3-way tap into the femoral vein, After the infusion, the catheter was
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was adde@nhamsmdnie aerd aibsortet oho, dride
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bet ween htdaAce $SHRAI) chatges WRlré mohkSHEd bising8s r[g%igﬂ tracted and
vvashg& with water (2x20mM ), dried 30 (%‘ O4)é?a eé\i?l%%’?%% fo. a clear
oi | his oil was purified by colum chronmat ography 2 Septenber 2005 WO
02/ 079143hESTdrBoRY/ 1ABRP &13Q6 of NEPGnIIBR; the
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2H), 2.6"¢%h 2H), 3.1 (t, 2H), 3.2 (m 1 H), 4.45 (t, 2H), 6.6 (d, 1H)
6.9 (d, 1 H, 7.05 (s, 1 H; LRVB: MrH, 192. (ES+). PREPARATION 142

Met hyl - ( 2E van 23-di hvdro-1-benzof uran-5-yi) 2-butenoate
y (Eel%alze Rl %eala%d rabbits (~2.5kg) were pre~medtcgte)d with a combination of;

25 Medetom|dlne (Domitor®)} 0.5mikg i.m., and Ketamine (Vetalar®) 0.25ml/kg i.m. whilst
maintaining oxygen intake via a face mask. The rabbits were tracheotomised using a
Portex™ uncuffed endotracheal tube 3 ID., connected to ventilator and maintained at a

ventilation rate of 30-40 breaths per minute, with an approximate tidal volume of 18-20
mi, and a maximum airway pressure of 10 cm H,0. Anaesthesia was then switched to -

30 . Isoflurane and ventilation continued with O, at 2Vmin. The right marginal ear vein was
cannulated using a 23G or 24G catheter, and Lactated Ringer solution perfused at
0.5ml/min. The rabbit was maintained at 3% Isoflurane during invasive surgery, dropping - .
to 2% for maintenance anaesthesia.

35 The left groin area of the rabbit was shaved and a vertical incision was made
approximately Scm in length along the thigh. The femoral vein and artery were exposed,
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chromat o &
s B 36 SPHERS ) BEC R Ao lbeh Mt el HHE )
32 (t, @k asla Protectiveriiblicans i@ thel netveHpnd Hrévenis blood) coritardingtion bf ihe LRVE:
VIENI+, é?&c?rod@z?%ﬁé'elg&rode was connected to a Grass S88 Stimulator. The pelvic nerve

was stimulated using the following parameters:- 0.5-5V, pulse width 0.5ms, duration of

stimulus 10 seconds and a frequency range of 2 to 16Hz. Reproducible responses were
obtained when the nerve was stimulated every 15-20 minutes. A frequency response
curve was determined at the start of each expetiment in order to determine the optimum .

30 . frequency to use as a sub-maximal response, normally 4Hz. The compound(s) to be
tested were infused, via the femoral vein, using a Harvard 22 infusion pump allowing a
continuous 16 minute stimulation cycle.

A ventral midline incision was made, at the caudal end of the pubis, to expose the pubic
35 area. Connective tissue was removed to expose the tunica of the dlitoris, ensuring that
the wall was free from smalf blood vessels. The external vaginal wall was also exposed
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4 Am no- ggﬁl\& nﬁ SBB%‘H?\?P) but anol HO The product from Preparation 147
(235p, f .05mol) vvas taken up in 1 mM THE and added dropwi se to a

stlrred sojution in THF, 2.1 mmol) in
Sﬂl/d’ékpe@m? ts were per?ormednéhe eq‘fect on }ntracavemosal pressure (ICP) o
administering a) the selected compound alone, and b) in combination with a PDES
inhibitor. The effect on ICP is shown in Figure 2. Data is expressed as the mean

| percentage (%) increase + s.e.mean. * P<0.01, Students t-test unpaired compared with
30  control increases. ’

Administration of the selected compound alone resulted in a 37+7% potentiation of
submaximally stimulated intracavernosal pressure was observed (see Figure 2, light
grey column; n=4).

35
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oil was purified usinE 35% then 50% DCMin. pentane to give the title
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Preparation, .14 t@lﬁ%h?vi de the title product (35% . The product of this

reduct i Oﬁomga ciently pure that it warranted no further
puri20 cation; ' HNMR (400MHz, CDCl 3) 5:1.22 2 Septenber 2005 WO 02/079143

PCT/ | B02,.008Q7 111 S, .3 .71 (dddg, H),.2.01 (ddd, 1 H), 2.60 (ddd, 1
H, 2. ssjré)%%g‘,g'?'“l%’?é gf %@F%h?'fl‘fawﬁavgg éﬂg' & ¥prical jcision was rgde 21H) | 7. 38 (d,
2H) . Bi oappyoxialatels Semdn fengfibdiong theahigh TR RrsTEPRIMEST el iford BYSIRLHON

agai nst i@ggte%na%d%ggn \Ac'eeirrlr?ulgt%}i %!ritw anlg\qc catheter (17G) for infusion of the selected

compound or combination thereof. Cannulation was repeated for the femoral artery,

inserting the catheter to a depth of 10cm to ensure that the catheter reached the
abdominal aorta. This arterial catheter was linked to a Gould system to record blood
pressure. Samples for blood gas analysis were also taken via the arterial catheter.
Systolic and diastolic pressures were measured, and the mean arterial pressure
calculated using the formula (diastolic x2 + systolic) +3. Heart rate was measured via the
30  puise oxymeter and Po-ne-mah data acquisition software system (Ponemah Physiology
Platform, Gould Instrument Systems Inc).

A ventral midline incision was made into tﬁe abdominal cavity. The incision was about
5cm in length just above the pubis. The fat and muscle was bluntly dissected away to

35 reveal the hypogastric nerve which runs down the body cavity. ' was essential to keep
close to the side curve of the pubis wall in order to avoid damaging the femoral vein and
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conmpound ndg}/ehi cle controls were iInfused using a
i nf usi ng ‘3% PRVIGRRIVE Masi simatedusiog i feligwing paraneiersertb54@V, pulsa widtht er
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112 flushed with heparini sed saline (Hepsallne none o he
sel ect ed "eHIPEThYCRPaingt wheR theweenia was stimulaterbewary d 5:2680miruteso Severd est ed

at chéni cinlintiond %A Ihed AR paddridtbid ' V] aEr ve
stinmulated incr aseg@ihn eni t”gf*’ﬁ?‘%ﬂ%@??ﬁ?@%@ﬁfgﬁ?@%é ﬁ‘?ﬁ'i%’é*r"gct ed
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sti mul at 04 1o agodd syelsmte geonrd intiesayrinestl ptessn. e@ses aobser ved duri ng
time matipheshventsaPhressire s sk4Hi | LS ;¢ Hat.gched bar). The
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of NEP ilREfWPeGVEMeMDasal / un-stinul ated genital blood flow . Fenale
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30 Instrument Systems Inc), or indirectly from Gould chart recorder trace. Calibration was

set at the beginning of the experiment (0-125mi/min/100g tissue).




ventilation rate of 30-40 breaths per minute, with an apgegwhiHl9odd dal
vol une of 18-20 m, and a maxi mum airway pressure of 10 cm H20. :
Anaest hesi a was then switched to 30 Isoflurane and ventilation continued
with 02WR0XA73n. The right marginal ear vein was cannetaigdodsing a 23G
or 24G catheter, and Lactated Ringer seiution perfused at 0.5nvnin. The
rabbit was maintained at 3% | sofl urane during invasive surgery, dropping
to Z%fobl rim'éntenance anaesthesia. 35 The left groin area of the rabbit
was shavetand a vertical incision was made approxi mately 5cmin I ength
al ong the t hi lcomfivend efformbiaV(@i a paathaetitsally WessHteme @8R GolvateSept enber 2005
WO 02/ 079143G$0C;T/I8Qﬁ/ 008(?7 t113 i sol ated and then cannulated wth a PVC
catheter (17 Y'OPRHE R ngi'bEHeB drugs and conpounds. Cannul ati on was
repeated for the fenoral artery, ins the.catheter to a depth of 10cm
]
0

to ensure that the catheter reqched t dom nal aorta. This arterial
catheter was linked to a Goul disystem ecqnd bl god pressure. Sanples for
bl ood gas 5 anal ysis were al so teke r'a : d&&&(ial catheter. Systolic
and diastolic pressures were { , amd the“mean arterial pressure

cal cul ated using the formli'32¢diastolic x® + systolic) -3. Heart rate was
measured via the pul se oxyneter and Po-ne-nah data acquisition software
syst em ( Ponemah.Physi ol ogy Platform Gould Instrunent Systens Inc). 10 A
ventrgal mdl iygarkfpci sion was made into the abdoninal cavity. The incision
was about 5cmin length just above the pubis. The fat and nuscle was

bl untly di sseRt mdCapalkyltwhich miagdl substittiten @ dr ndte B st Mk%ﬁmﬂg"m the
body cavity. It was essential to keep close to the side curve of t pubi s
Bl in order to dRethe samesyidifferenteselested flom/bieristhelio] Bydrote 04 _guiaxiy, | 1 e
pove the pubis. Th sc'atiﬁ an elvic perves |ie deeper and were | ocated
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nerve was slightl yd édb%ﬁ@téd%ﬂéﬁ%ﬁﬁ&%&%%t?h?@amoﬁgg?igﬁlﬁ ﬁ,hﬁﬁt rode was

secured in position, Approximately I C i o'l was placed
around the nerve atgstvessmayde thaisgmegrdiffesentawhichtlistiurther ihcladéscant to the

nerve and prevent s. bl . ination.of the 2 trode, The. el ectrode
was connected to 33 %g’g’ ‘%g:gf %{P;Yﬁmggpoﬁ-eﬁ éﬁﬁﬁﬁg?%@gtw%éti mul at ed
usi ng the foldhevsing paraneters:- 0.5-5V, pulse width 0.5nms, duration of
stimulus 10 seconds_and a frequency range of 2 to 16Hz. Reproducible

'rA\ efsponses weiR¥ angbR3, which miagrbetthﬁ saree e diffssers émdam@cwc?ﬂwte}ﬁc@m m nut es.
requency respo r etermn t start of each experiment
order to deter 313"?% ?qﬁ"é‘\f"gb’ﬁ?}%rﬂﬁﬁgﬁﬂwfsﬁ??éf?cwﬁ“gvlu%ff%%{%malm smal
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fermoral vein, usi )rééégézw}%rn ﬁ'gT‘ﬂﬂgﬂS%ro%QBUﬁﬁﬁ?Q%rn‘ﬁmy edrRgeRddus 15
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exposed- 2 Segte' Arogep o (w-afinti79143 PCT/ 1 BO2/ 00807 114 by renoving any
connective thgsu&. O{]‘S’ | aser Doppler_flow probe was inserted 3cminto the
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positioned so that it Iat/vg'gust above tEesext ernal clitoral wall. The
position of these BERRYEYIEd-4alaxy or -NR=R>;

R6 is Cq-4alkyl, carbocyclyl, heterocycly! or NR2R3: and

25 R7 is C1-4alkyl, carbocyclyl or heterocyclyt;
pis0,1,20r3; ' '
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Sept enmber 2005 WO lelogeroauphangiof B02/ 00807 115 Adnministration of a

conbli ation aqf ti{lt? sel ect ed.corrgou d wwth a selective PDES inhibitor (1
ng/ k§q i v bol eRNPE eniadiacenbombonaiansitegetaer with hadntersanarsingst i nul at ed
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oxygen intake via a face mask. The rabbits were tracheotom sed uUsing a
Por%_ﬁx %uncu fed endptracheal tupe 3 ID., connected to ventil ator and
ai |

A d at™ ORI FEROTYRC fatlaimyt. agphaipageyicalisacraptahle galk solkplen an

approxi mat e tg Dbk f - : i ai pressure of 10
. cm H2O. Anae to.ﬁ@{scir%{t wag%tcﬁ%%a%\ymgc?b“r’\eéel{' ?%2’3%9 E&J\@ ﬁ%&‘k@q 'on

conti nued wi 10y SakadyC3 ldatky, CTaaIkbkE sMHYCT Hal§Ror B8 AYPsubsRt fengyJ a
using a 23G or 24G cghéeter, gr@d Lact a?ed 'Egsjer solu iégn perfuge t
0.5m /min. TREeMdbbit was maintai ned at 3% | sof | urane during invasive
surgery, dropping to 2% for maintenance anaesthesia. The |left jugular vein
was exposed, isolated and then cannulated with a PVC catheter (177G for

t he2¥ nf i on Aotonppmainddioserding tosioud @ pharmacediicaliyt acmeptabls st solidteThe | ef t

groin area of Ithe rabbit was shaved and q_verti cal incision was nade
| polymorph or prodrug thereof, wherein R1 is hydrogen, Cy-galkyl, Cq -galkoxy,

C1.palkoxyCq.-zalkyl or Cq_galkoxyCq.galkoxyC.zalkyl.

4 A compound according to claim 3, a pharmaceutically acceptable salt, solvate,

&
30 polymorph or prodrug thereof, wherein R1 is C1-4alkyl or C4_galkoxyC1.galkyl.
5 A compound according to any preceding claim, a pharmaceutically acceptable

salt, solvate, polymorph or prodrug thereof, of formula la;




approximately 5cmin length along the thigh. The fenora)gy kﬂuﬁ?? ggtery
were exposed, isolated and then cannulated with a PVC catheter q G for

i nfusion of the selected ' conpound or conbination thereof. Cannul ati on was
repeat eV 8¥VPVKS fenoral artery, 25 inserting the cathet ectignzmogept h of
10cmto ensure that the catheter reachggygthe abdom nal aorta. This
arterial catheter was linked to a Gould systemto record blood pressure.
Sanpl es for bl ood gas analysis werg also taken via the arterial catheter.
Systolic and diastolic pressures fere red, and the nmean arterial
pressure calculated using the foEnul a astolic x2 + systolic) =3. Heart
rate was nmeasured via the 30 pul s& Nl Po-me-nmah data acquisition
sof tware system (Ponemah Phygi®l ogy ) n1\EQ6{d | nstrunent Systens
Inc). A ventral midline incisTon was made pnto the abdominal cavity. The

i nci sion was about 5cmin length just above the pubis. The fat and nuscle
was bluntly dissected away to 35 reveaf@k he hypogastri c nerve which runs
down the body cavity. It was essential to keep close to the side curve of
t he pubisgmall in order to %void damagi ng the fenoral vein and 2 Septenber

2005 WO 0%/ 079143MBeH7d serrdinatrranviessding gaiihiapharmacewicaly agseplgllsi s. The
sciatic and pesalti soletoypslyhophds RRIUGHUR Wherdi SES SIS Sand WHArBR"

di ssection on the dorsal side of the rabbit. Once the s tic nerve is

i dent iXied, -t HAGRIVPE Mergenaieme indlinkgge Xoaayebe rdpiacddaynoneariarenéthes i s

| oosely appli %ﬁbup@&éﬁr%%léﬁﬂ%s on the subject fail to identify the nerves
in sufficient detail. However, 5 stimulation of the nerve causes an
increase in intracavernosal pressure and cavernosal blood flow, and

ervatipn of i i Vi,&.nerve was freed a from
ST r oundi ng t iggﬁgpgﬁ#' éa%‘?’%a%%ﬂﬁ%?@ﬁ%‘%‘%ﬁﬂ Ip%frﬂ@ce@t“é@& 1388%0%5 sﬁ@aced
around the né&olate, PREMPlY er pradrugl theleof, whistdin edheh@resent ndoBer Lensi on, then
t he qlpectrode was secured in position. Approximately 1 m of |ight
paraffin oil was placed around the nerve 10 and el ectrode. This acts as @
prot ecti vie | ulk PeRROUNdAGChElingioanyamebepingvaaitg alpraatiacaaihiyrbceapiable of t he
el ectrode. The qutrode was connected to a Grass %.8 Stinmulator. The
pel vi c .nerve was L9Y4HE: RANIBORA R Brockia theraobwhrieb R List poalkyl, G182y, pul se

wi dth 0. 5ns, ion of stijulus 20 seconds with a frequen of 2-16Hz.
Repr oduci bl e hg’&eiéog%h SRl bagg?ﬁnﬂeﬁﬁ"mfé’ﬁ'yi ﬂ'éhﬁéfq%dmgﬂ@ﬁﬁg@yﬁﬁoevery
15- 20 ni nut es adBeeat edrbdib i hethE0N 1WeiiMBrdoRAealtRGrbeH ATR9hSy MRAC
p.erf%mad to %Sfi‘g%bsmé‘ﬂ%ta}% %?nt ol _response. The selected conpound or
conbi nati on tHe WA £ carpacyelicson higderogyelyiG &ing, ortionally subpktitedr d 22
i nfusi on punp bglCGpalkg, balG@{l_TBhIkypQﬁhéhﬁ(oay,m&&rg_éhwﬁtcﬁ%mﬁ“ﬂcﬁ‘,. The skin
and connective tissue around the penis was re ed t'o expose the penis. A
cat heter set (‘F‘Wg?f’e-w Bect on- Di cki nson 20 Gauge 1.1 x 48m) was inserted
20 through the tunica albica into the | eft corpus cavernosal space and the
. needl e renoved, leaving a flexible catheter. This catheter was |inked via

ressuPe t r ArEuraeind @crending to 5p9 prapsiling @ladmCa whdmaycitically acteptabid
ragavernos an intracavernosal pressyure was estaplished,

| % R gvs?ure Once ! ]
the Tatheter WAL SNRI%POYMIPLEEPradiugdhercat, mierein whes P iseatoryalyl, BR) .
Heart rate wais cyelpenti] cyéiopiope, wmgﬂwgﬁg\@;_ and 25 Pane-mah data

acqui sition software system (Ponemah ysiology Platform Gould |Instrunent
Systens I nc). Intracavernosal blood flow was recorded either as nunbers

di rect | y16r omAtdoengfduadrietertings aRg oR o Gaidt 878 % Avsiiasbitidlly, SOf t war e
(Ponemah Physi ol ogy Platform Gould 30 I nstrunent Systens Incmﬁ, or

indirectly fr@® i¢| salhsplvates polymherpht orgredruGahérteos Mirreinaden F8tisat t he
begio%ﬂ‘ng of %‘% exgle{ i(,%ent -125nl/ m n/ |- tissue). . 2 Septenber 2005
WO 021 079143 JA¥eY: 60dbPYricdvh apdipzaivl, pyrazalyasdiarebt fornula (1), a
pharmaceutical |y acceptable salt, solvate,

11 A compound according to any one of claim 1 to 8, a pharmaceutically acceptable

salt, solvate, polymorph or prodrug thereof, wherein when Y is phenyl and two R8

groups on radjacent carbon atoms together with the interconnecting carbon atoms
30 | form a fused 5- or 6-membered carbocyclic or heterocyclyic ring, the fused ring

systems are naphthyl, quinolinyl, isoquinolinyl, indolyl, indazolyl, benzimidazolyl,
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hal ogen) ;
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Cl- 5al kyl
be the

C1- 6al kg‘@?’”g
car bocycl yl oxy, Cl-4al koxycar bocycl yl @@, heterocyclyl, heterocyclyl oxy,
-NR2R3, 10 - NRACOR5, - NRAS2R5, - CONR2R3, -S(O) pRS6, ~COR7 and

- O2( C1- 4al ky| penzisox@iolys ditgtiohenzdfilangll b&eioraBsSMShiAnyi, warseﬂnamry%hdmy
be substituted QXor cgi whi
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Cl- 6al kyl ;.
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nitrogen to

no,
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pol

Cl1- 6al koxy,
Cl_6al kyl

- pharnaceutically aﬁ@lﬁl}lﬁblrﬁ’etﬁakﬁbutamicvﬁ&(Exampre 25).

sub

pol ymorph or prodrug thereof; RL HO2C'"'~ CHCH2 (1) 5 ﬂ’@%b@n%e'?%ow
which may be substrtuted by one or nore substituents, which may

f? fferent, selected fromthe list: hal o, rox%/
Vet oxyd - gal koxy, G - 6al koxyCl- 6al koxy, car’%ﬁ CHPEYN867

nore substituents fromsaid Irst

Rl is hydrogen Cl- 6al koxy, -NR2R3 or -NR4SOZR5 15 wherein
t he sa r. different, are car bocycl yl or

' PPouRE PSR him Jup SRR bgly EeosaPie L, SERxy or

polyawepthyidsrodesy thereod, whakdily thie ®mpgdtingigl R3 together with the

which they are attached form a pyrrolidi nyI pi peri di no,

Yy )prperazrn rou

hydr ogen or Cl(%)% [ﬁ%@'@%ﬁ ’ﬂ’g?f'ﬁ'w pr ﬁamE‘Q 693!09 ?V']methyl}
4al kyl car bocycl yl, ﬁMéﬁélK@EMQERQﬁﬁbéCﬂsg het er ocycl yl, Cl-.4al koxy or
-NR2R3; R6 is etero

Cl- al kyl,
02/ 0743 PCT/ |1 BO2/ @xafhple 183 X is the linkage -(CH2 )n- or -(CH2 )Q-0-
(wherein Y is
in |linkage X
hydr oxyd - 3al kyl ; Cﬁ-gﬁay@bgabl(gkamp;@@rﬂ)ocycl yl; heterocyclyl; or by
Cl1- 4al kyl
nis 3, 4, 5, -
each of V\/rrhéﬂhoﬂ%u@‘ibléuﬁat(EiéiﬁFgQ@)‘ one or nore grouros R8 whi ch

cIyI or NR2R3 and 25 R7 is

r%@;@’ﬁ%"‘t’lﬁ% \BI@SJ%PWIW*%}% anyisyciopentdiseransiracth0s WO
8T8 5 oS- bk aiprapy lennakekeny xR |

[ titute one aor 5 nmore fluoro or phenyl gro
S A r@hegvgpmévﬂamn@c@rboayl)cya!ﬁaewﬂrgew Yor
i s hydroxy; rrercagyji)‘;L hal ogen;
-4410

cyang% ;23 | Sagﬂﬁéﬁg ' ff@%@% 3w%ev£ﬁmm}caabwﬂcmmimt
(C::irr go?:ic: yl or het enapRyditaridié &&]Q'(E}@Hmﬂ@h h is optionally substituted by
al Ky

Cl- 6al koxy, hal oCl-6al koxy, Cl-6al kylthio or

c1 6al k &E
% L4 *"@ih%ﬁapwy{)ﬁrqsyﬂqm@ﬁlﬁamwl)cmlomwr

optionally substr tuﬁ@dqubut&iorgﬁaﬂdl{%m {Bah,0Cl- 6al koxy, Cl1-6al kylthio,
hal ogen or ph
with the inte
carbaoyclic or hetsth LMéﬁxokyHl%ndﬂpéd@(BHanéq tituted by Cl _6alkyl,
hal oCl. 6al kyl ,
A conpound acc(a

oups on ad acent carbon atons together

f%h (e ﬁgﬂ'hs@a?ﬂd??%&%ﬁ%r %appﬂoaviﬂﬁr@rn@hqgmnsncs@bpenty&mer ed

g% Gagi hal 0C1- 6al koxy, CI_6alkylthio or hal ogen. 20 2
raeg s C.i][‘?HJEherﬁ[')BWRWMB@quaEEHW‘)CY&B@@pWﬁme@Yﬁét
ynor plného gyfkr,g;é p,éMg §h8 R1 i s hydrogen, Cl_6al kyl,

o ko5 6al koxyCl- 6al koxyCl- 3al kyl
fgls,;)r ﬂé?ﬁéJ Spq?rew%fp 1 b@@?wéé%@@m@l]@ggmrb&w%yﬁénm a

(25)-2-{[1-({[3-(4-Chlorcphenyl) propyl]aﬁ'rino}cafbonyl)cyclopentyi]methyi}—4~
methoxybutanoic acid (Example 22).

- The use of a compound defined in any preceding claim, a pharmaceutically

acceptable salt, solvate, polymorph or prodrug thereof, in the manufacture of a
medicament for treating or preventing a condition for which a beneficial response

. Is obtained by the inhibition of neutral endopepiidase.

The use according to claim 14 wherein the condition is Female Sexual
Dysfunction or Male Erectile Dysfunction.



pol ynmorph or prodrug thereof, wherein Rl is hydrogen, €&eptinddr2005

Cl- 6al koxy, Cl 6al koxyd -3al kyl or . 1.6al koxyCl-6al koxyd -3alkyl. 4 A
conmpoun g to claim3, a pharmaceutically accept sol vat e,
30 pol y%@%ﬁ or pr odrug thereof, wher EI% R1 is Cl-4al kyl %ﬁnﬁ%&sm

Cl- 6al koxyCl-3al kyl. 5 A corrpound accor ng to any pr ecedl ng claim a
pharmaceutically acceptable salt, solvate, ph or prodru t her eof ,

of formul ¥ | a: The useRceaising ogainys UEPWM?OF@YW’? sdeaelsEExualouREbc 6 A
conmpound accorgisidet.0 any preceding claim a pharmaceutically acceptable
salt, solvate, polynorph or prodrug thereof wherein Xis -(CH2)n- and
wherein one or nore hydrogen atons in |inkage X may be replaced by one or
more of tfe %8&8@0&% SAREda G ?hgbljte of cl OI%OHPQ Haf@bebititalpacirptable
precedi ng cl ai'm “pharimaceutica acceptabl e salt, solvate, polynorph or
proodrug t her ecfal, saﬂwt&lpolwm@lphmf@@iwgﬁqu@fdobﬂsﬂasﬁdnﬁdﬁa@ﬁ ound
according to any preceding claim a pharmaceutically acceptable salt,

sol vat e, polynorph or prodrug thereof, wherein R8 is Cl-6al kyl, Cl-6al koxy,
hydr oxy, nercapto, hal o, cyano, carbocyclyl or heterocyclyl; or two R8
groups o ad|p UG i bon
ot oo may f or 1y Enna RS IRAAIRY o eopplif e FARRRLCI AR
ring, opti onal"lW"@Lﬁ)BbﬁWﬁU%ﬂy a@qemamlkyalt ﬂ@li’lﬂmpolquwh or QPG&!Q koxy,

hal oCl1. 6al kox any
precedi ng cl alﬁ"r%r% g@rﬁa@@u@ HE y acceg %ﬁa&ggﬂ&g{éﬁ tgitrggrr%gl ynor ph
or prodrug thereof wher ei n Wnen R8 is car bocyclyl R8 is cycl opentyl,

cycl opro !&E{% ngﬁ( : i ne of
cl ai ns 1@%/0 8, ar éhggétcgc bddaé@%ée%p’ﬁ%gpg}{ ?ﬁ sé(')ﬂvtglgg Sgﬁér?g rph or
pr odr ug t her egiore ama'eangredhats sedted fomHilas Etncycl yl, R8 is pyridyl, :

oxadi azol yl . gy a2 Qe b Hbet Ok brokhe ) EHURIARSAEGRENA L0 any one of

claiml to 8 a phar maceuttcarl pol ynmor ph or

prodrug thereof, vMpenazmylshlphoNyl)ﬁnepylpMetwm-nmp&m ,Gydibwire-Ah adj acent

car bon 2t o {00t kol AP TAETSRRSRL A FRY TR TR R (T 0 oot
A WA TR ol i g s SHIAN

benzi soxazol );;I dlﬁ@%"ﬁ%@hﬁﬁﬁpg’ﬁi%%ﬁ%@ﬂﬁijz%ﬁ e(l?%ééﬂﬁ%gé-etho '5'(4'

benzi sot hi azol yl agihly} ﬁi;muazmhiﬂazleémphonw-phemdp&mbyld?—pm -8Hng to claim1,
2, phar maceut | oal |y aGeeht ABkeo Sbksin I diuondinf 841 SHHBLY B P o0 U0

t hereof, wherein t

(2R)-2-{[ 1- ({[3- (@thwmemzinhswutpnbmﬂmmm}wmammmmmm pet hyl } -
pent anoi c acid (Exanple 16);

3-{11-({[3-(4- nethoxyphenyl)propyl]anlno}carbonyl)cyclopentyl]propan0|c
acid 10 (Exanple 18); 3-{[1-({[3-(2,3-dihydro-|I

- benzof ur an- 5- yI)propyI]anlno}carbonyl)cyclopentyl] pr opanoi ¢ acid
(Exanple 21);

2-{[1-({[3-(4- chlorophenyl)propyl]anlno}carbonyl)cyclopentyl]nethyl} 4-
- met hoxybut anoi ¢ acid (Exanple 15);

2-{[1-({[3-(4- quorophenyl)propyIjanlno}carbonyl)cyclopentyl]nethyl} 4-
nmet hoxybut anoi ¢ aci d (Exanple 4);



4- met hoxy-2-{[ 1- ({[ 3- (4- met hoxyphenyl ) propyl ] am no} car peaptehiee bogpent yl |

nmet hyl } but anoic acid (Exanple 1); 2-{[1-({[3-(2, 3-di hydro-|

- benzof uMERIBORI43pr opyl ] am no} car bonyl ) cycl opentyqg.. 20 pCT/AB02/00807

met hyl } - 4- met hoxybut anoi ¢ acid (Exanpl go1) ;

(2S)-2-{[1-({[3-(4-chl orophenyl ) propyl ] am no}car bonyl ) cycl opentyl ] nethyl }-4

met hoxybut anoi ¢ aci g ann! oand L. )

(29)-2-{[1- ({[3- (2, '-hgfﬁ)ré?ﬁ 8-??-&?% %@Tdﬂvygwjd;@-;rgr& A9 PrEmSTYHELMINT) cycl op

entyl]- nethyl }- 4- neyhdigbSethybRe 1 stfiyd 3{cErtdipylp2 B5Jihydd-7F8pyrazolo[4,3-

(29)-2-{[1-({[3-(4- %, __rm!) fam n rbon cl.opent yl ] met hyl } - 4-

nmet hoxybut anoi ¢ aci g& @&gﬁnﬁﬁe ﬁ{ﬂoﬁ%l@}géﬂb@%‘g&@b%ﬁtﬁgﬁﬁgﬁ ned in any

precedi ng ¢l aih} a ph&ifeY&unhigiidr; y 30 acceptabl e salt, solvate, pol ynorph

or pragirug thegeof, i facture of a di canent for treating or

preventing a céndi tFgép%%ﬁ%&%@Eﬂ%ﬁ%ﬂ@%&?ﬁ@r&e&mﬁ@ Débé"’a?rned by the

i nhi bition of neut rByDeaybmis stchlasprarhipefile andeopirrely di ng to cl ai m 14

wherein the cogditi ' exual .35 sf unction_or le Erectile

Dysf uncti on. .&52 Se%?neér%%%‘f(}%%%c%ﬁébﬁ?wgfﬁ%qgﬁj#?réﬁﬂ%’%@%%"l AP The use

accordi ng to cl ai msfertialy enelantdtan doPTHI4] PT-14$; Femal e Sexual Arousal

D sorder. 17 Ac ined. in a 0 ains 1 to 13, a

phar maceut i caII%y ac%i%@%g%egﬁ%gw'?t%rdv?/@aet?rn%()g&% ph or prodrug thereof,

for Ufe as a ribdi caareestrogenukespracmotiilait, sstropas aybnistsiamelordstaggen conpound

defined in any one claibnms 1 to 13 .a rmaceutical lL.y acceptable salt,

sol vate, pol ynor ph agwfrtag&pils&%d)éei!e{ﬂ&; @i‘?’“@%‘%%ﬂ@eﬁ’ﬁ%"& B¥maceutical |y

accept abl e exd)pi erdn artirbgemsucit asandrostérond dehytesrandabiteptne testostaremsund
defined in any. onengfosgl ajea;.éBs 1 tp 13 and one or rrgre active ingredients:

“selected from the [ty 'Eﬁ??ﬁmﬂlﬁ SNArEFP e3¢ ef er abl y :
5-[2-et hox?/- 5|m ;]1 nmrh;dl hstrbglen, sluch q[s oelstradiol, oestronle, ({eStrGiOIdank? e(tj syntl}eﬁli_c

pi pegazi nyl sul phon enyl ];1-ne -3-N-propyl -1, 6-dinyaro-

pyr aggl o[ 4, 3-d] pyr%éﬁl)‘gﬁ?‘?ﬂ'f-“}i'ﬁés("ﬁ{g%%?j%‘%"r’- ale( R 12aR)- 2, 3, 6, 7, 12, 12a-
hexahydr o- 2- net hyl - 6- ( 3, 4- net hyl enedi oxyphenyl) pyrazino[2',1':6,1

1pyrido[ 3,4- bl ndal e- - di oneﬁéil CBgl_) . 2-[2-ethoxy-5-(4-

Ly < i 2 PHYE8o ot the RS RYPR SEA b9V ShaeRaIOBRRY | - 31+
imdazo[5,1-fJ[1,2,4]triazin-4-one (vardenafil); 5-[2-ethoxy-5-(4-

et hyl pi per azi n- 1-yl sul phonyl ) pyri di n- 3-et hyl - 2-[ 2- net hoxyethyl]-2,6 2
Sept ember 2005 WO 02/079143 P%I B02/~6 ﬁzzig) c) d) 10e) f) 15h)

di hydro- 7H pyrazol o[ 4, 3-dj pyri mi n- 7- ghes__and\5-¢5- acet yl - 2- but oxy- 3-

pyri di nyl)-3-ethyl - 2- (1- et hyl - 3.a%%CHeli nyl]f - 2, 6di hydr o- 7H pyr azol o[ 4, 3-
dJpyri m di n-7-one and phar fe€Utically acdptable salts thereof; an NPY Y1
i nhi bi tor, ,

| )

wherein R, X and Y are as defined in any one of claims 1 to 13 or salts thereof
20 comprising the steps of: '

a) - reacting a compound of formula 1l
| 1
Prot”” N ort
o 0]
W
wherein Prot is a suitable protecting group, with a compound of‘formula i

25 | CYX-NHo ()

to ‘give' a compound of formula 1V;



a dopam ne agoni st such as aponorphine or a sel ective DBeptehber 2005

D2/ D3agoni st such as, pram pexole and ropirinol; a nelanocortin receptor
agoni st ator or nelanocortin enhancer, preferabl {ﬁg n 11,
PT- 14, Fﬁgqgﬁ?wgﬁ agoni st, antagoni st or nodul ator for SF#E ;‘gﬁ&@ztrogen
receptor nodul ator, estrogen agoni sts dRd/or estrogen antagonists,
preferably ral oxi fene, tibolone or |asofoxifene; an androgen such as
andr ost erone, dehydro-androsterone, test one, androstanedi one and a
synt heti c androgen; and an oestroqen, such a9y oestradiol, oestrone,

oestriol and a synthetic estrog such oestﬁ ogenybenzoate. .20 A
process for the preparation of a co n

nérgk fornmula | (1) wherein
Rl, X and Y are as defined /rl,asu%d 2c|ai0ms 1 to 13 or salts thereof

20 conprising the steps ®kst”a) repcting a compound of. fornmula Il Prot OH
wherein Prot is a suitable proteaing group, with a conpound of fornula III
0 (11) 25 Y-X-NH2 (IIl1) to give a co%nd of fornmula IV; 2 Septenber 2005
WO 0 210 79 1 3 3 PCT/1B02/00807 123 t (IV) 5 then: b) reacting
conpound of fornul gylY under suitable deprotecting conditions to give the
conpound of formula |I; then c) optionally formng a salt. 21 A process
according to chhi m@@cﬂmmpomrfmwlfgl\émuita Heprotepting comditiank to any
one of conpounds of ;i@ ddn I. Prot Prot NO OH OH (X111) 10
where Qis the subs%l?(‘fguent oélgl{nﬁégfg'ﬁ%'gjlﬁkwengr oup defined for RL in claim
1, to8give a Qonpowtgndly Ponirgieesall a OH (11a) 2 September 2005 WO

02/ 079143 PCT/ 1 B02/ 00807 124 22 A process conprising asymetric

hydr ogenati on of any one of conmpounds of formula Xi, Xl or Xi if Q\N' Prot
- 21 Aprocess according to claim 20 further comprising asymmetric hydrogenation of

any one of compounds of formula X1, Xt or Xil}

Q Q
o} OH o}
'Prot/ Prot/ OH
O O O s}
. 94 : _ i
. o)
10 ' where Q is the substituent on the Cy.salkyl group defined for R! in claim 1, to give

a compound of formula lla

(lla)




Prot OH OH; (X1I1) where Qis the substituent on the £BEcpRinidr 2009uUp
defined for Rt inclaiml1l and 5 Prot is a suitable protecting group, to
give a coWfdeP1e¥ fornmula Ila _Q Prot 23 A conpound of frarvmhzodsys Prot 10
(1V) wherein R, X and Y are as definegoin any one of clainms 1. to 13 and
wherein Prot is a suitable protecting group. Prot

22 A process comprising asymmetric hydrogenation of any one of compounds of
formula XI, Xil or Xiii _
Q Q

Prot/ ’ Prot/

X : ()]

Prot

: _ o
where Q is the substituent on the Cyalkyl group defined for R in claim 1 and
5 . Prot is a suitable protecting group, to give a compound of formula lla

(lla)

23 A compound of formuta IV

10 WV
wherein R', X and Y are as défined in any one of claims 1. to 13 and wherein Prot
is a suitable protecting group. -






