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sexual arousal disorder (FSAD). 10 NEP inhibitors are dbgg ;5\/\0
91/ 07386 and WO 91/ 10644. The use of NEP inhibitors for trié%:tﬁ?%?@ Dis

di scl os®d0pHO7BRE 097 719-Al. 15 According to a first aspBET/IBR2RBSO7nventi on
provi des a conpound of formula (1), a {pharmaceutically acceptable salt,
sol vate, polynorph or prodrug thereof; (1) wherein 20 Rl is Cl-6alkyl

whi ch mmay h@ﬁhﬁhﬂ?ﬁﬂ_&r@oﬁg QNS:%},%tLRéd Gﬂﬁé‘raa%itlé%éri\)éﬁ{?éssas Mﬁmhhuﬂﬁdfshﬁ the same
or different, selecte Fom ydr oxy, oxy, hydroxyd

- 6al koxy, EBADBai koxyd - 6al koxy, car bocycl yl (preferably C3 7cycl oal kyl ,
C3- 7cycl-oal kenyl or phenyl), carbocyclyl oxy (preferably phenoxy), Cil-

al koxycar bocycl yl oxy (preferably Cl- 4al koxyphenoxy) het erocycl yl, 25
het er ocycl The swentionristes to iNmbitaRG! newirel smigEplidaeeaavate (NGFRD) s theregior?

and - ﬁ%éééé%h eﬁ{re;ggraﬁrﬁn ﬁ?fé%?%{tﬁ ‘Médlét@é %&Lﬁﬂh& p@parzﬁ‘o\acth&@b!%a or

phenyl eterocyc stituted one or nore
subst i t uepeBpPesiinRsHNtRiNing said\irfikfiers Jti@f»e tflhdmip§ hﬁi’? tﬁ@wtin@ \@aﬁw abr

di fferent ; 1o [exiR o §f h¥ghnogen,
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are carbo r 7cycl oal kyl or phenyl) or heterocyclyl
(each of \%\%ﬂa}}"’lérougﬁcﬁg subE?Aﬁit ed by C1, 4al kyl, hydroxy or Cl.. 4al koxy);
or ar hydrogen or 5 Cl..4alkyl; or R2 and R3t ogether with the nitrogen to
whi ch the r il i no, norpholino,

i perazi ng/<| 'ﬁhlbﬁ% f@gg?lé&%c?hf\‘lgg?’%éﬁéﬁg d&}ﬁo\ﬁg%g4 élégl hydr ogen or

datkyi; R5 is Cl-4al kyl, CF3, carbocyclyl (preferably phenyl), Ci-

vl ky[ car . I ' oxycar bocycl yl
(prefer abjl?ﬁgn%x '2!%% I‘(‘Q{cﬁ% tﬁ%éc@&%’w&e 3ﬁ|31 %%3@2# -NR2R3; R6 is
Cl. . 4al kyl, carbocyclyl preferabl y phenyl) heterocycl yl or NR2R3; and R7

is Cl4al car bg refera or

het er cyc%ﬁ’drd'ﬂgt%agﬁl&f%pﬁét eﬁ"’eﬂ ?ip(giﬁgz%% g@é’%&ﬁi" &m%n(()fg (CH2 )q o
(wher ei n pharmazbttivale dedeptdtiesaly goeats; poireosihror ppodrugthereok hydr ogen at ons
in linkage X may be repl aced i ndependently by Cl1-4al koxy; hydroxy;

hydr oxyd - 3al kyl ; C3_7cYcl oal kyl ; carbocyclyl; heterocyclyl; 20 or by
Cl-4al kyt optionally substituted by one nore fluoro or phenyl groups; n
is 3, 4, 5,6o0r7;andgis2, 3,4, 50r,6; and phenyl or pyridyl, each of which
may be substituted by one or mﬁﬂj\gro ‘ ch ymy be the same or
different, wherein R8 is hydrox 3. _-Hale , cyano, acyl; am no;
nono( C1" 4a| kyl )ami no; di (C1, 4a no; llcarbocycl yl or 25 heterocyclyl
(either of which is optional'?: substl tuted9y Cl1-6al kyt, hal oCl-6al kyl ,

Cl- 6al koxy, hal oCl-6al koxy, C1..6al kylthi o or hal ogen); C1-6al koxy;
‘phenoxy; ' ® .

whereln

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;



Cl-6al kyl thio; phenylthio; or alkyl optionally substitubed gynbgh@@é koxy,
hal oCl- 6al koxy, Cl1-6al kylthio, hal ogen or phenyl; or two Rg groups on

adj acenywgaidrofyzat ons together with the interconnecting gerksmnoodd at ons
may forma fused 5- or 6-nenbered car bgcycl ic or heterocyclyic ring,
optionally substituted by Cl.6al kyl, | oC1- 6al kyl , Ci1-6al koxy,

hal oG -. 6al koxy, C -8al kylthio or haI ogen. 2 Septenber 2005 WO 02/079143
PCT/ | BO2/ 0080¥€r8inpy ef er abl y RLis hydrogen Cl- 6al kyl, C1-6al koxy,

oot L L7 s A S T A I
Cl- 6al koxy, Cl-6al k(wgf&abf;eﬂ:é&ybycﬂqau@'t arrpﬂdnyl) onhetmo(qyﬁly} @atkyf whioh may .
Cl- 6al koxyCl- 6al koxyd - 3al kyl (preferably nethoxyet hoxynethyl). More
preferably stil F- RD§ §UQ§1M%Q hx/pwqalkéis BY@TEKX/%)@OW“?OXXS} OCQTBGHF’I&QW@ 3al kyl
10 (preferably methoxyd .. 3al referably methoxyeth

preferfed group of €owalykheER ,a@d t@@ﬁ*g‘éﬂ‘&ltﬂ@e ritrogen tPr"@?‘é‘r%ﬂY?"% is 3 or
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may be 20 repl aced\lﬁ@m;m&yt)mmmzmylcg‘roﬂﬂ;e groups defined for Xin the first
aspect. Preferably R8 is Cl-6al kyi, Cl-6al koxy, hydroxy, nercapto, halo,
cyan, carbocyclyl R4 1$19yckog@yoﬂ(y1_4alhyl‘tm R8 groups on adjacent carbon
atons together with the interconnecting carbon atons nay forma fused 5-
or 6-nmenbered car de?/ﬁIGMdkyIZSFg,eiad:ramwwl (prefenablygpheopl),i @ngalkylcarbbsydiy ut ed
by Cl-6al kyl, haloC 1 -6al kyl 6al koxy, hal oCl- 6al koxy, Cl1-6al kylthl o]
or halbgen. Wien R8 is c&FH8 é’?b’lcy'/l-t‘s aM@F‘B’FY'b@1@4@J&W¢ﬁ¢é‘C (Rsptenanly | .
cycl opropyl, cycl ohexyl or en 30 2 Septenber 2005 WD,02/079143
PCT/ | BC2/ 00807 4 When R8Cﬂ-éaﬁ)f€l‘l§¥'8@)%h9ier° i & 1Ak NRERS: pyri dyl
oxadi azol yl , pyrazolé/ or triazol is phenyl and two %%é)ups on
adj acent carbon at dfs & ‘otraflfdh CWPquh@refPFﬁt@fE@W@ch?tﬁ@%%"%#% ms form
a fused 5- or 6-ne ed carbocyclic or 5 heterocyclyic ring, preferred
fused ring systens are naphthyl, quinolinyl, isoquinollnyl, indolyl,

i ndazol yl, benzim daze) @} 4 atkyrnéézra@e%wpvéferéblmgrﬁb@ﬂéﬂﬁﬁl&rPn&ﬁ d) or
benzoxazol yl, i ndanyl, en2|soth|azolyl and ‘benzof hi azol y referred
conpoénds of the i rwdemocwiylare: 10

(2R)-2-{[1-({[3-(4 X nyi )pr opyl ] am no} car bonyl ) cycl opentyl ]

met hyt } pent anoi c adgﬁad]?Eég)p% e 16),

3-{[ 1- ({[8is(the hekdgex—ﬂ@ﬁgr)y—l Qrp(@rby) @n{whﬁremr\bnrqﬂa):hgrbtaipemyge]nmr\ﬂmmm c
acid (Example 18), 15 3(# @3@ 3-di hydro- |
_benzof ur an- 5YANESH SRS RTQIS 'B%W!")‘@%Kdﬁ@h?? FeRiRsEdnearendeptiydPY Exanpl e

21), 2-{[I C1-galko ,h droxy; hydroxyC4_salkyl; Ca_7cycloalkyl; carbocyclyl; heteroc clyl
-({[3-(4-chl orophenyxy p?(op gm r)% %g’r b())’nyl ?(’:ycl opgnt yl] rrl{a yhyl }-4 } y'hoxybu
t anoid or by Cq_4alkyl optiona!ly substltuted by one or more fluoro or phenyl groups; n is

ey

3,4,5,60r7;andqis 2, 3, 4, 5 or 6; and
Y is phenyl or pyridyl, each of which may be substituted by one or more groups RS 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,
_hanC1 -galkoxy, Cq.galkylthio, halogen or phenyl; or
two RS groups on adjacent carbon atoms together with the interconnecting carbon
30 -atoms may form a fused 5- or g-membered carbocyclic or heterocyclyic ring,
optionally substituted by Cq_galkyl, haloC1.galkyl, Cq.galkoxy, haloC4.galkoxy,
C1.galkylthio or hélogen.



acid (Exanple 15), s
2-{[1- ({[3-(4-fluorophenyl)propyl]amn no}carbonyl)cycl Openteﬁﬁmberm%

met hyl } wlo gpéApesybut anoi ¢ ' 20 acid (Exanple 4), PCT/IB02/00807

4- met hoxy- 2- {[ 1- ({(3- (4- et hoxyphenyl) Ry opyl ] am no} car bonyl ) cycl opentyt] -
met hyi } butanoic acid (Exanmple 1), 2-{[I-({[3-(2,

3-di hydr o- 1- benzof ur an-5-yl ) propyl ] am no} car bonyl ) cycl opentyl ] --net hyl } - 4-
met hoxybut anoi ¢ acid (Exanple 11), 25 (2S)-2-[[|

S Lo AU AT B ai, KTNSO BARKLY BACARBIEY. Jellgh Y ) -4

met hoxybut'anoi €
(29) - 2- { [ Jo{ fhiRokyl 1 Xsaltdxydy SmkybenZ phukasubstituted by phenyl. . .
yl ) propy! ] am no} carbonyl ) cycl opentyt]- nethyl}-4-methoxybutanoi c acid
(Exanmpl e 25). 30 A particularly preferred conpound is
2S5)-2-{[ 1- 3-(4-chlorophenyl ) propyl | am n
((: ar %)o n?l{ g M&{Pgﬂi@c !(?I’E%Pf}} lﬁiﬁf&d}’g&%ﬁz{gﬁg : L&h@lﬁ%‘@‘ya&:ﬂ S EenGpaaliobipreferblys s

ot herwi se | ndj e u € j branched and is of
| to 6 ca{{r1 %g%’&g%o%glfwgtgﬁk?w' é@%ﬁéa‘gﬁ! @ilr%{aéar y I to 3 carbon
atoms. 14 m&hdxyetih@mbsi)2005 WO 02/ 079143 PCTI | BO2/ 00807 5 Unl ess

ot herwi se indicated, any carbocyclyl group contains 3 to 8 ring-atons, and
may be saturated, unsaturated or aromatic. Preferred saturated carbocyclyl

| R - turat ed
i booyel SO P RBYRRITEC SRR reRrf Bl EY O b n ST oL o' ©
car bogycl YhreBsrablp methddyeq Ydalkyl Meorbgirsfefabpambioyyedtiylhoul d be sinilarly

:anstrued. 1n addition, the termcarbocyclyl includes any fused
@ehbi nati on of carbocyclyl groups, for exanple naphthyl, phenanthryl,

i ndanyl a i i ] pndi,cated, any heterocyclyl group.
cont ai ns y?ﬁ%ﬁ%@%@@@ﬁpggzg\%fﬁnﬁ@g\}\%i ch may be hetero-atons such as
nitrogen, oxygen and sul fur, and mey be-saturated, unsaturated or aronatic.
Exanpl es of heterocyclyl groups are fu w hi enyl, pyrrolyl, pyrrolinyl,
pyrrolidinyl, imnmidazolyl, dioxolanyl, oOxazc yln thiazolyl, imdazolyl,

i mdazolinyl, imdazolidinyl, pyrazalyt’, sz>i(,rﬂ/I , pyrazolidinyl,

i soxazol yl, isothiazolyl, oX¥#fazolyl, trifzolyl’ thiadiazolyl, pyranyl,
pyridyl, piperidinyl, dioxanyl, norpholi no, di t hi anyl, 15 thi onorpholino,
pyridazinyl, pyrimdinyl, pyrazinyl, piggrazinyl, sulfolanyl, tetrazolyl,
triazoyl, azepinyl, oxazepinyl, thiazepinyl, diazepinyl and thiazolinyl. In
addition, the term heterocyclyl includes fused heterocyclyl groups, for
exanpys bengfepiniag B ¥bs 4, herznseeatiyB, | i dazopyridinyl, benzoxazinyl,
benzot hi azi nyl , oxazol opyridinyl, benzofuranyl, quinolinyl, quinazolinyl,
qui noxal i nyl, di hydroqui nazolinyl, benzothiazolyl, 20 phthalimdo,

benzof ur apgierdpfing R 62 hovel prefepstsy g1 and isoindolyl. The term
heterocyclic should be simlarly construed. Hal o nmeans fluoro, chioro,

nmo or iodo.. 25 For the avoidance of doubt, unless otherw se indicated,
ter m $hbatdplyX &L(OB3)s wiRkds bhé oF Afbrd iy BgeP ol A liHRAdd R tha/iIps. | n
he case where groups nay be selected froma nunber of alternatives
group2) t neplacEdanyt arek qrrroonesof dise/giewips Kefirssifor Kiin thef firet aspect. For t he avoi dance
of doubt, the termindependently nmeans that where nore than one 30
substituent is selected froma nunber of possible substituents, those

substi t uepigrofity RO CNRaKHITE 1 Yalithxy| Bidetiy, m%mea:ram@?aﬁé,%mdéygw or

veterinarily acceptable salts of the compounds of formnula I
heterocyciyl, oriwo RS groups on adjacent carbon atoms together with the

interconnecting carbon atoms may form a fused 5- or 6-membered carbocyclic 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 HI, 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  tinieroopaPEling gedhamsaon form a fisecumor BanembRfed RRGPRYPIRAT zi nc,
di ol agi “%et&bgeyﬁfrinﬁt@gkﬁ@s%@ syblcREBABa1Ehb Rty §hMBlIdR isdgRardiai ne and
di et hanol am n alts. "For reviews On suitable ph |

I ] armaceutical salts see
Ber ge et iadolylJindazeiid, banzipidazoldchengiserazohd diydrohenggiyranyl, hengexarolbnal
Jour nal 1 ; 1 201-217; and Bighley et a!,
Encyclopg@qag]gg%)ggﬁ%ﬂr}%g@zlt%@a 'Izéc noI}yidgy, Marcel Dekker The, New York
1996, Vol une 13, page 453-497. Hereinafter, the conpounds, their
phar mcelﬁrﬁ@?ﬂehycoﬁﬁ)%ﬁ%@mfﬁeql"?\}e‘hﬁon Lheir solvates and pol ynorphs, defined
in any aspect of e 1nvention or preferred enbodi ment (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)ompylianainplcarmybcycpentyleiopanais 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 diastereol soneric salts formed by

r eact i on D{14(fid-(&onlomppendiprgpyllavinmicarbantleydopentyliinetbylbatmethipkybuiancios e
- 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 %et&épé'ﬁaﬁlggggxgﬁ%%ﬁgg)’form a- pyridonyl. 9 It will be

appr eci atf1lf3(hdskhyski- enzofurare@-yhpropyllamincleatwingl) gyctopeotylicmelbyl-¢at | ves

~of 5 conmpoupds ., of the i.n (o whi ch may be nade prior to a final :
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t hereafter t ised.in-the orm conpounds of the invention

whi ch ar @?ﬁg@&%ﬂoﬁ%ﬁﬁ’?%? ?gg."“hguch derivatives may
(2S)-2-{[1-({[3-(2,3-dthydro-1-benzofuran-5-y)propyllamino}carbonyl)cyclopentyi]-
methyl}-4-methoxybutanoic acid (Exampie 25).

30 A particularly preferred compound is (25)-2-{{1-({[3-(4-chiorophenyl)propyl]amino}
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
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rret abol i shnnﬂchbelsnrm;a:lyfoonshx@*rpl e, increased in vivo half-life or reduced

dosage requi renents and hence may be preferred 20 in sonme circunstances.

| sotopi c variations of the conpounds of the invention can generally be

pr epar edHelp meanssihudronadlorpr brosduordésgdcsuch as by the net hods or preparations

gscribed in the Exanpl es and Preparations hereafter using appropriate

g0t opi c variations of suitable reagents. 25 The conpounds-of the invention

are 2mhi Ebrttheavoiﬁ:land:eofzdiasubt Aeessddirerwise dndicated, ta@waemﬂsﬁm eads 4. 24 11.,

ggg 5' tig ﬂastIPLRetf By ohe otr morg dgf?n%()gl#g&ips ?f thter}:%s«'a r\]m\ﬁ%pé br%rlljp\émmay be se?gcttg

from a number of alternatives groups, the selected groups may be the same or different.

For the avoidance of doubt, the term independently means that where more than one
30 substituent is selected from a number of possible 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,
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inplantation failure). Also the corrpounds of the invention should tre
asthma, inflammation, |eukem a, pain, epilepsy, affective disorders,
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" at hereoscl'%’?%%q“s In a preferred enbodi nent the conpounds of the invention
are useful in the treatnent of nmale and ferral e sexual dysfunction. The

- conpounds_of the invention are par cuI benefi ci for the.treatnment of
PS50, * 168 phemACRyIGRIKBpoSHo R SO Al e CRTSTHGS Line Y A1 P m, ¢
erectile fyfhisRdhdgpr. (MED)). in accordance with the invention, FSD can be
defined as the difficulty or inability of a woman to find satisfaction in
sexua?0 expression. FSDis a collective termfor several 35 diverse female

sexual di §g& @%Eo&d&' dt |tl%‘inv§1t%n én@iﬂ%}me@éfésrfhéy 9@59@3& ofib @B fioke eRitdlon of

femal e sexual disorders. | npot ence Res S104- S106; Berman
J.R, 2 Septtesed Do ozmgmﬁ%tewefﬁpm@eﬁ@mﬂféﬁfee'ﬁﬂ@ﬁfs grid

Gol dst e ”mufture& 19890t ark SRl RS MERbcIPE F tikChregant ihvepkidance,
. pat hophysi ol ogy, eval uations and treatnent options. U ology, 54, 385-3
The woman nay have | ack of desire, difficulty with arousal or orgasm

W th et efrﬁﬁ’fﬁﬁ?eﬁnh@me?@ﬁ%&%tdﬂ?&n% b&Q%fi @r&m&ﬁﬁue§ﬁh%ﬂo tenkaeaf

di sease, trons, Injuries or ogQi cal ens can cause FSD.
Tr eat ment cherisilsve! aphe hgharessuse yém@a ategr@al?v &E'Del&)quéh%%fweg digg FsD,

pr edom Napideafteey |ﬁ§a%0ﬁ?]ﬁé%!=l§é\ ugbéﬁwwﬁa A8 Ggbalgitctorthe FSD are best
defined by contrastin to has€s o normal  feral e sexual

r esponse: dlaetsreoesorraaf@@éts fmddrsgr@gmqm@‘ﬂm gefrespording raognateyd :pyilable 10
and cl ass d lyRetignce Res., 10,
8104-'8106?§t%|{£€?t&é b%g&%fa;ﬁﬁéﬁﬁét?h% r| ve Jﬁd&g%)e(létgre expr’§55| on. Its '
mani 3kt apsaudocpiiaddnei(ses Beapasdion9).

Separation of diastereoisomers may be achieved by conventional technigues, e.g. by
fractional crystallisation, chromatpgr‘aphy or H.R.L.C.

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.
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30 following compounds,'which compounds also are inhibitors of NEP
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25 trazodone. These treatment options are often unsati s gepmbefdsyd 0 | ow
efficacy or unacceptable side effects. Since interest is relatively recent
in trealddghFelds Phar macol ogi cal Iy, therapy consists of pderseldog ng: -
psychologlcal counselllng, over -t he- c%ﬂnter sexual lubricants, and 30.

i nvestigational candidates, including®rugs approved for other conditions.
These nedications consist of hornonal agents, either testosterone or

conbi nati ons of oestrogen and testostatlone d-ore recently vascul ar

drugs, that have prove ective in rale | e dysfunction. None of
these agents has beem ratedg to ke very tive yn treating FSD

35 2 Septenber 2005 ‘Q}KfWD agnostic and -
Statistical Mnual ( t he A iatri’c Association

defi nes Fenmal e Sexual© Bi sordgr (FSAD) as'being: "a persistent
or-recurrent inabilitydto atain or to naintain until conpletion of the .
sexual activity adequate Iubricatiog melling response of sexual

exci tement: The disturbance nust causg nmarked 5 distress or interpersonal
difficulty.” The arousal response conf§ists of vasocongestion in the pelvis,
vaginal lubrication and expansikk_apt swekli ng of the external genitalia.
The di sturbance causes marked distYess ¥nd/ dr interpersonal difficulty. 10
FSAD is a highly preval ent sexual d} er affecting pre-, peri- and post
menopausal ( HRT) wonen. It is assocrg @i th concom tant disorders such

as depression, cardiovascular diseg di abetes and UG di sorders. 15 The
primary consequences of FSAD are | ac engor genent/swel I ing, |ack of
| ubrication and | ack of pleasurable genital sensation. The secondary
consequences of FSAD are reduced sexual desire, pain during intercour
and difficulty in achieving an orgasm 20 It -has recently been .
hypot hesi sed that there is a vascular basis for at |least a %%,por |on of

patients T\lﬂﬁ@%"@i&b@%@@@%“@%ﬂ*%&hﬁ“& igmethgxyethyland es., 10,
S84- £90,.40 pi mal data supporting this view (Park eta!, Int. J.

i npot . Reci1 %eﬂ%iﬁ?ﬁﬁ 1997). 25 Drug candidates for treating FSAD, whi ch
are under investigation for efficacy, are primarily erectile dysfunction
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in nen, opi ¢ to t genitalia 1 n wonmen. The conpounds of the

i nve®i oratamie nmwﬁudy gu:sd tsyn%uw&ﬁaﬁwle@ ofespiepgsdhat gant ke inferparatedinayl
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e compounds o g, I nvention provi'de means 4z
restore, esamplef #nsé it which Rgadioactivg isefepaisticheaso tken | Cdsinepgerated, are

15  useful in drug and/or substrate tissue distribution studies. Tritiated, i.e. ®H, and carbon-
14, i.e. "C isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with isotopes such as deuterium, i.e. 2H, may afford
certain therapeutic advantages resulting from greater metabolic stability, for example,
increased in vivo half-life or reduced dosage requirements and hence may be preferred

20 - in some circumstances. Isotopic variations of the compounds of the invention can
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
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The compounds of the invention are particulariy 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,,
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B

Hypoactive sexual desire disorder is present if a woman has no or little desire to be
sexual, and has no or few sexual thoughts or fantasies. This type of FSD can be caused
by low testosterone levels, due either to natural menopause or fo surgical menopause.
, Other causes include illness, medications, fatigue, depression and anxiety.

30 . _
Female sexual arousal disorder (FSAD) is characterised by inadequate genital response
fo sexual stimulation. The genitalia do not undergo the engorgement that characterises
normal sexual arousal. The vaginal walls are poorly lubricated, so that intercourse is
painful. Orgasms may be impeded. Arousal disorder can be caused by reduced

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



Prot' . (I ) 2 Septenber 2005 WO 02/079143 PCTI | BO2/ QQBQéeﬂaén'fﬂér%!?@t ively,
t he acidl am ne coupling step nmay be perfornmed via the acid chloride in the

presencqu@bsd18xcess of acid acceptor, in a suitable sopyggmgoebe acid
chloride may be isolated or it may be generated in situ. Preferred
reaction conditions conprise reacting 1?he acid chloride of 11 (1-1.1

equi valents), 1l (or its salt, 1 to 1.5 equivalents), triethyam ne or

N- net hyl frompleatmerd with. duréticss gotivistaatines) antidepdissafts(ege S8R oat room

t enper at uge. . Compounds of fornula 11 can be converted to the
acid chl o?iﬁtg‘&%rit%%g'?%@ég?'t reatment with oxalyl chloride in dichforonethane
In the presence of a catalytic anpunt of dinethylformamde for 2 hours at

e pr ot cePuR PR aiArddEs (£0BareE Rl i) e e b ool 0oy

see " rﬂot ﬁulﬁngﬁgn'mmmtriaﬁolmmarriaylbesgaus%by giedicafurGndtde retiude RBkictidrg. For
| Dot i _ : . . L :
Feacting Swagiicis 53 B eeEE T S knaf o BB ey

vol une), pitobleren tenperature for 2-18 hours, optionally in the presence of
a carbocation scavenger, e.g. anisole (10 equivalents). Wen X or Y
contai ns a hydroxy group, base hydrolysis of the internedi ate

tri fl uor ofiaepievalencalofis3Ris ditficult b paugeszwayse ettemmadvere sevdraidgesogfy f or

d ' wh P. o - ' ' | V. wi,t h,.

o O ot e 1 it e e 8 bbb bt bing

AR -enindiareal fostwdiviersin tyiee supinstedob i r
is not..i . . g :

er 1 With e B At iR Sy oS <% puch Bs BRI o of ©

gener al fypadkeasib/ are novel . Therefore according to a further aspect, the

I nvention provides a conpound of fornula IV. A nunber of conpounds of
formula If are known in the art (see EP274234-Bl1 and W9113054). O her

conpoisndspedause FSU consistcaisaverah sepmpadthate predsaymptorha ihdeparatd phasssmpounds
of general_ fornul and 11 | S dr ogen i ral

h
centre at Of[th% sg)gpgﬁ?pgﬁea%éedweﬁé% ||"?Otl %ﬂ?@ggwfﬁpyen W?%ﬁ%%ﬁﬁ%@f?gg obt ai ned
by a var i gicisesqirinoiphinods piyubwivgioal ohelaibndHip Ssobe Trebtsnertwt FSBssf rom a

di ticall N i at ' i ferred
O hed of SieBlabvelfd 2 Bl cinted] SIS Ga s et Frtdelicaft Bl o6 Tt 5064
Ej(?rrpl et ;ﬁv?ﬁigamﬁbf.thﬁ rﬁaﬂd&f ?W?QOﬁém %&ﬁ?&ﬂﬂ;ﬁh. aifh{s aﬁ’@'Hot?DZ/ ]90f807 11
. ernati ve CQO Qun (0] . Qr MUl a . l.e. chifla (0] oun (0] or mul a
her AU oelBorR T PRhoBlysidib R Bat i sts fops Pyl e balt gL { ueat
on the O cdmpdieht ghagputdgdiio dgsfufctionRég FSAD) eoftribstingaiBine byeralfamale
Sl e e T N

Empirical drug therapy includes oestrogen administration (fopically 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, and

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
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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.
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(1) and tﬂe@xd&susrce&o%emuaginawdlase as appropriate. The salt may
precipitate fromsolution and be collected by filtration or may be
recovered by evaporation of the solvent. 2 Septenber 2005 WD 02/ 079143

PCT/ 14302/ Tfi8GRe pBehiaverdiunds adeanddgeohe i ihelis povidpar tneand far tegtoring a
( 28) {14 rrn{a[ sex(.ral arousal response - namely increased genital blood flow leading to vaglnal

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

20 sexual arousal response.

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

25
| It is to be appreciated that all references herein to treatment include curative, paliiative
and prophylactic freatment.

_ The compounds of the invention find application in the following sub-populatibns of
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.
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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.
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agoni sts and/or estrogen antagonists, preferably ral oxifene, tibolone or
| asof oxi fRier panic@bdy br ' it i ing It (1-1. ivalent
phenyl 5 4123 PRGN QIR SOOIGRE e g | 110 ol

t et r &Ry drSHaphaseraswklimidszoledhd - reauivdleets) incasuitablesobientlstich 881 t s t her eof
the prepagmatyarof@anBbsiopliacd sk dr |t&ge'ri o%\mé&ygﬁd?t%ﬁﬁ -llzliﬁﬁﬁltsg?ﬁnersaﬁm e

nodul ators of cannabi noi d"receptors. 24) One or nore of .
( neur ope ¥t MRiEh epse ARiasganis basesiueh gartietbiieming omdunig's basaleyweseh) #ia or |

S ana NS g Rl Fogth koo SHBE! mur e S0 pr ot erably | ess

n 50nM An assay for identifying NPY inhibitors is presented in

25 Scheme 1
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f

-

WO- A- 98/ 52890 (see page 96, lines 2 to 28). 25) One or Q’@’eﬂpté?,flbé{-% ctive
intestinal protein (VIP), VIP mnetic, VIP anal ogue, nore particularly
nmedi at egoligeesnazor nore of the VIP receptor subtypes VPRCI/IBRAGWTr PACAP
(pituitory adenylate cyclase activatin ,ﬁkpeptl de), one or 25 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 conbjnati oaé gi Lrh%ll corp,
Avi pt adi |Altermgiyelprise geidfaspiae spuplingsiemBay beinericareh Vigthe geidilonde bgul at or
or melan 058 HecBSionsh 230kaHe bbivemMTTAS acill thitfide @fayayTpounds
cl ai med ﬁﬁQ%c@%E@%%mo a%i\t;\l} 8%%04679 V\0099g65679 \7\?}00105401

VO 00058 3sdatedor donaaisrasnermed d 344 Prefeingd praptian sandifigns eameprise regtiBdor a

ser ot oni [ FHORES 11l @F iRk PloO1.5 <BRVE) rticularly
agoni st S%é%@g%@%ﬁgég}?ﬂ (§t1 y g(?“a{ tor Sé)}?})r@ﬁz i‘ﬁind ugﬁﬁg \3n|\/L%§1670) S5HT2A,
5HT2C5 5Hrrethmmerormthvbaf@mwlae (1 ﬁdpﬁauwg'm <8 dighlrpmsthane @t (§em 35
09902159, tsg%ggg.%%aﬁ% AR Ao QRAZA A ulc?!) SEAbERIAVeRRAE MD:03 RIEAISS

PCTI 1 BO2/ one or re an androgen such as androsteraone,
dehydr o- dnditoby treaiment wita xaiyt @H@m@ m dishlosamnathens hibeqresence phrataldic
andr ogen. afroestradiol, oestrone,
oestri ol adrﬁ%)nt%&n@t ﬁﬁa@fsde?gﬁgﬁ%gsg%ﬁ&g%%roéen benzoate 5 30) One
nore of a m)dul ator of transporters for noradrenaline, dopam ne andl or
sero ) 8 pRbteBRHEgrBlip.adeur i nergic
recegp %tﬁﬁgg&gﬁgwé&ghg?ﬁat orsg%@%fg%géa ornQ;mrpgée agegneur oki ni n (NK)
recept or eaaan‘@gasmfwotecﬂmfdﬁnrﬁgcﬁm@h@é@léﬂY el ‘Protectiys 0woiea d08rganly 33) One
nore of pi , antagoni st or nodul ator, prefer
agonl sts%ygf;ﬁ%?'% %%%greggégia or. 34y 01e or nore of an agonist or nodul
for oxytocinlvasopressin receptors, preferably a selective oxytocin .
agoni st t I JRE&ifavigul arly
a PDE 2, %?r ezngh% gfnen %gatigaq ‘ﬁlﬁ)tl)!{q) d%pﬂ;t%c?lgﬁ eraglnahsbb&ﬂﬁ%sr PDEg@? nhllbl tor
and st tﬁﬂmremmmcmfdms—omﬂmamet(dﬂ-z b by evohunedi atammtpmmﬁturelfﬁh?ﬂﬁt ors

f bl th
Ii)(r).gn(l\a/lr aS 0[U5§3|03P@'@q}9> 'JP%%H %%lc%sc{for S &%@ﬁg%\}séggegg?/o%ﬁlsgfg (It1gsts he apesent
i nventi ore dvalamhe) wWaenther Yyoataiisa fyirayd)rpyp. baseitydpiysiscel e iden te n

EP- A- 0463756;
EP- A- OSZéﬂg%’m 3C%r az o%r%%ébg g{:@%mﬂé&ag %&ﬂg@ﬁ%ﬁ% (Fhra\c’[bogbl i shed
i nt er nat i el Probisdet-tapp bomans@ﬁrmwﬂwmwquli@ﬂcla@&m dichlgsgingihgne at

[ 3, 4- ]pyrlmdln o t

appl i?at i"SA™B™8 %%iérgbﬁﬁ E?ﬁglzao 889'5. ones PSF(% oseé |n%“%§'|§’§ﬂ%}é 25
i nt er nat ivoedf mmamlnmmemmmamﬂ@d%teﬁ hetypyri do

[ 3, 2-d) pydm di n-4-ones disclosed in published international patent
application WO 94/05661; the purin-6- ones disclosed in publ i shed

i nt er nat l‘nmtropaisesmcom:rm focBthenre WWores L0ber astest obihedinvsingon.

[4,3-d] pyri mdin-7-ones disclosed in published international patent
appl i cati on WD 98/ 49166; the pyrazol o [4, 3-dl pyri nidi n- 7-ones di scl ose
30. pabl iiaRedediates o gehenabiorpateelvt ara poléic Bhérefore\Bceg imgla 3; fudther aspecizol o

L 2 L B e Bro%ES aUohlaRa e e 0999751 the pyrazolo

t or’

A number of compounds of formula Il are known in the art (see EP274234-B1 and
W09113054). Other compounds of formula Il can be prepared in analogous fashion.

30 . _
Compounds of general formula | and H, where R'is not hydrogen, possess a chiral
centre at the carbon attached to R'. Individual enantiomers may be obtained by a variety
of methods known fo the skilled chemists, such as from a corresponding opiically pure

: intermediate or via resolution. A preferred method of resolution is via the (+)-
35 pseudoephadrine salt (see WO9113054, Example 10 therein).



ones disclosed in published international patent applicati 745;
the pyrazolo [4, 3-d]pyrimdin-4-ones disclosed in EP-A- 89%&%@399%1)@&
conmpounds. _di sciosed in published international applicatpemai@8e19978; the
corrpounﬁ??:2 "H*scl osed in publ i shed i g ernational application WD 99/24433
and the conpounds disclosed in publisHhed international application WO
93107124. The 2 Septenber 2005 WO 02/ 079143 PCT/ 1802/ 0013%7 4 Hﬁ azol o

[ 4, 3- d] piterratively Zoropesnddics frowdaiila, i.epoliral sp@BoRRHSSH Ao H|W%2ﬁ5€ i Bation
WO 01/27112; th I - i g ' ) toupnidiihég hed

i nt er nat iogﬁ%'?auﬁﬁlﬁél{%%é??%s%}@' @%’T%’?ﬁ%'ﬂ‘?ﬁgb%%@?‘ﬁﬁﬂg'fg} gségﬁlggged pi n EP- A-
1092718 dodRt ihehefinspaspeds, miay be psepagethbrrsyrorngis ydrogenalion pf&empoupds) o
PDE5 i nhi bi.t or oLt rdi : sent invention include:

5[ 2- et LR XL) Kl %‘F%%ﬁﬁ‘@rtgé.%‘@@&?@ﬁ"aﬁ@% phenyl | - 1- et hyl - 3- n-
propys- 1, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri m di n-7-one (sildenafil) also
known as - 31 (6, 7-dihydro-1 -nethyl-7-o0xo0-3-propyl-1

H pyrazol#ﬁ%—(ﬁ, pyriimdin-5-yi)-4 10

et hoxyphenyl ] sulkkphonyi]=4- net hyl pi perazi ne (see EP- A-0463756);

5- (2- et hoxy- 5- -
nor phol i noacet yl phien

- met hyl - 3- n- propyl - 1, 6-di hydr o- 7H pyr azol of 4, 3-
dl pyri mi i gi p? ®H0526004) ; 3- et hyl - 5- [ 5- (4- et hyl pi perazi n-1 -
yl sul phony?) - 2- fi- propoxyphenyl | - 2~(pyri di n-2 yl ) net hyl - 2, 6-di hydr o- 7H
pyrazol o[ 4, 3-d] pyri m di n-G-one (see 98149166) ;

3-ethyl -5-[5-(4-et h}/l pi perazin 15 Q@

1-yi sul phonyl) - 2- (@‘-)mat hoxyet hoxy) pyri di n- 1]-2-( py}@i n
ydr o- 7H- pyrazol o[ 4, 3-d] pyri m di n-7-one (see V‘098154333

a-)-3-ethyl -5-[5- (4-rethyl pi perazin-1 Prot””
yl sul phonyl ) - 2- ( 2- w 1(R) - met hyl et hoxy) pyridi n-3tyl]-2-
met hyl - 2, 6- di_bydr gk7Hpyr azaho[ 4, 3- d] pyri m di n- 7-one,© al so knofh as
3-et hyl - 5Pro(’§- [ 4f et hypi perazi n- 1-yl sul phonyl ]-2-([(1 R)(- ?- met hoxy- |
- et hyl et hyl ] oxy) pyri di n- 20 3-vyi } - 2- et hyl - 2, 6- di hydr o-%—l— pyrazol o[ 4, 3-d]
pyrim di n-7-one (see W)99?54333); 5-[ 2- et hoxy~5- (4-et hyl pi perazin-1
yl sul phonyl) pyri di ngg-yl ] - 3- et hyl -
2-[ 2- met hoxyet h -2, 6-di hydro- 7H pyr gz0l o[ 4, 3-d] pyri m di n-7-one, al so
known as 1-(6-ethoxy-5-[3cethyl-6, #<d ihyd '
0- 2H- pyfazol o[ 4, 3- d]pyrimdln-5
-etdiyl pi perazine (see WO 01127113, .25 Exanple 8);
pi perazn- 1-yl sul phonyl ) pyridin-3-yl]-3

) net hyl - 2, 6-
OH '

5-[ 2-i so- Bet'oxy-b- (4-€t hy

et hyl - 2- ( 1- o o :

nmet hyl pi pe(di n-4-yl) -2, 6-di hydro- 7H pyrazol o[ 4, 3-d] pyri mdi n-7-one (see WD

01127113, Exanple 1#8) 5-[ 2-Et hoxy-5-(4-ethyl pi perazin-1-

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

dl pyrimdin-7-one (see WD 01127113, Exanple 66); 5-(5- Acetlé- 2- propoxy-3 30
] i di nylﬁyg&aehm¢gei‘ratiﬁg beiiasydontprise deating gompoursis aif figun XH)&/? E?E'!h o[ 4, 3

- rimdin-7-one (see WD 7 ' i ut oxy- 3-

oye 1 By ot el s i S ot o shhfum S e ot} 4t a Slobicigthardc 0 Oy 5

yri m di n-hydrogeraticesatif3tQhiiardiétatethydiogen paspuie in a suitable solvent. Prefefred

(6R, 12aR) %

> et y1 <GBt e DR HRE gty preprab i pspin fgande,

] pyr i do[ Zobrdnaisdin) £ siitablefantitomemetabiasaample dodiuie rEIRRBIMdTIEIMex anpl es

(e compdRREGN: ErRRre e BbRE oL U amber 2006 W0 02/ 079143 PCT) | 8021 00807 25

3, 748nd 8;  [(R)-{+)-2,2"-bis(diphenylphosphino)-1,1"-binaphthyichioro{para-cymene)]

2-[ 2-ethoxy- 5_r&tAﬁérelitun¥<l:ﬁlgriicPee(f argn'&ﬁélnlﬁlgbi%é),%@(—l? pphenyl ] -5-methyl -7-

| [(5)-3,3'4,4'5,5-hexamethyl(6,6'-diphenyl)-2,2"
diyl]bis(diphenylphosphino)rutﬁenium bis(trifluoroacetate) (see WO 01/04359);
[(R)-(-)-4,1 2-bis(diisopropyiphosphino)—[2.2]-para¢yclophano—(1 5

20 cyclooctadiene)] rhodium {1) tetrafluoroborate (J. Am. Chem. Soc. 1997, 119,

6207-6208);




- propyl -3Himdazo[5,1-f][1, 2, 4] triazin-4-one (vardenafi b)Septentbdf2one as
1-1[3-(3, 4-

di hydr owo éj7hbk - 4- oxo- 7- propyl i m dazo[ 5, 1-fj-as-triazi npgpibdzhse7

et hoxyphenyl ] sul phonyl ] - 4- et hyl pi per ama i.e. the conmpound of exanpl es
20, 19, 337 and 336 of published int effhat i onal application W99124433; and
the conmpound of exarrgl e 11 of ﬂubl i shed internati onal ? plication

W93107124 ( BPISAI3S,5ghd. ScdmsBirhirphendphpspholpnel oeysiqagtzdigne)] shodia (1)
Chem , 2000, 43&aﬂu’e¥§50raﬂﬂ7§irbhédr9$ ) m?h“ g@@f &, BBGm2) Ul pi tors

i ncl ude 4- br onp-5- ( pyr met hyl am noj - b-

(4- chl or ophenyl{#): @r%‘ﬁ!ﬂ?‘i{‘ x(binesyira. 4 yi}bdﬁ(@lphqm[lnhcpqpbm)b@ﬂmurmm --5-
yl met hyl ) am or‘(gifn,@f&;]gg&&é) gpggg—f@ol i nyl]-4-piperidine-carboxylic acid,
nmonosodi um salt; (+)-cis- é .9, 9a- hexahydro-2-[4-(trifl uoronet hyi )

pheny Pnet '?f?fef@drfé?ﬁgﬂm@y’élt@p% ﬁﬂmnma 2 hydiage] pressigeirimios(Ssbaret a
f 8
oct ahy: SE7e R ERPPIREE 0o 810 o 0 5 protros savens

3-acetyl arepmtmhi;tmlmmxﬁa)wlza}mthmﬂl ndol e- 6- car boxyl ate; 3- acetyl
1- (2-chl orobenzyl ) - 2- pr opyl i ndol e- 6- car boxyl ate; 4-brono-5-(3-

"pyridyl met hyl am no) - 6- (3- (4-chl or ophenyl ) propoxy)-3- (2H)pyridazi none; |-
met hyl - 5(i6-soiwerpddh) covapaing of Zormute OfIN)Xiy tiepidforred staplir@patetialt- di hydro- . 7H
20 Py azol o(4, 3-d) pyrim di n-7- one;

1-[ 4- P(l 3- benzodi oxol - 5-yl net hyl ) ar ni no] - 6- chl or o- 2-

qui nazol iTheldredessigfsthetnadadoipexy furthengssbet BPhesAdntiBnsal t;  Phar mapr oj ect's
No. 4516 (d axo Wellcone); Pharmaprojects No. 5051 (Bayer); Pharnmaprojgsats
No. 5064 (Kyowa Hakko; see WD 96/26940); Pharmaprojects No. 5069 (Sch ng

Pl ough) ; AREMERIGEP Qofripbands YEbaaa® hnd Br gg;ea@gr %ﬁ%oﬁ%b}ﬁ_ﬁ%ﬁﬁhémc

Bay- 38- 32_‘8 & 38- 945% gﬁeré and Sch-518

conpoundsSVYHPIERRIN U IBRERED SPEPRids-qarespayding f¢ XI.(X1} ang XUI.

chl onaphenyl )pr opyl ] am no} carbonyl)cycl opentyl ] et hyl }-4- net hoxybut anoi ¢
acid referably be conbined with one or nore active

i ngr ed| e éﬁf’£@r i Hignhe- iremppunds offormuiantid wherg i olCHalrp @y heef er abl y
5-[ 2- et h(m)psﬁed éccﬂ?ﬁ‘ﬂlhg lto teaction Scheme 2 Fu‘stly, compounds of formula V undergo the

he 1- h i h TH | o[ 4,
g' pg]r gf,'r H% Eu G?i ﬁ'-p qé’é’l{&ff ‘nﬁgé p e@ﬁnq@g S _stgl able catalyst )slggsrté)m sucnp%’sf azol of
3,6,7,12, ﬂ’aﬁldi‘rﬁmh)@ib@ss?béﬁ%téuch'a@'trlét RyldmiRt SHA4-REKV IS YIHARRY {o)ﬁve

- 4- dol 1, 4-di (1C 35
,PY528, naks e Syl YT ceatlon consichis opmATSebRuikS SEAATS E 7-

pr opyl dmaaéSa b Givibn® oFldabé, ax Bq&vé’l@ﬁts(dfgfaﬂéﬂ'iﬁﬁ'l Calalyst (bréferhblp XY - 5- (4
2 Sept enbeQ 2 /079143 PCT/'| B02/ 00
et hyl pi pER “W"@G@%h(ﬂ%??%ﬁ'?'ﬁﬁ Rf Bbgaphine.ligang (preferablydtigoxyet hyl | - 2, 6- d

|3 h)F/) S; IO;jI Ychy s@hﬁie@[rm A= bEdiehitte oPDRIF BRderathyPadishitfiie)at RIfLRXY

2-(1-eth &E‘Zﬁ PéOH};IPb&\é‘ a5e dhansbisstad toyseialwichyrrogenatipniogive n- 7- one God
pharzaceubmgauﬂds @F%ﬁﬁﬁlélﬂlaﬁ Wﬁic&ﬁwfdﬂf‘deﬁgﬁon d?&or@cd}ﬁmdns@uéaﬂn%g , €) a
dopani ne_agoni st such as aponorphi'ne or a sel ective : agoni st
such as, Rghayiisksldn ethane! @Fdﬁﬁﬂﬁﬁ@lataﬂeﬁ?uﬁpéh@(t@ﬁﬁﬁ) psigend@5andBPoBi st or
‘nodul at o Telol o~ Preferably nelanotan 11, PT-14,

PT- 141; F1:'E)€§ée m?n'ﬁ% onlol%{h@%@%ﬁ?%g; or nodul ator for 5HT2C, an estrogen
receptor nodul ator, estrogen agonists and/ or estrogen antagonists,

prefer abehérﬂé%Xi fene, ti bol one or | asof oxifene;

e

acrylonitrile Y ' hydrogenation Y

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



g) an androgen such as androsterone, dehydro-androster opGepicadicpIbes one,
andr ost anedi one and a synthetic androgen; and an oestrogen, such as

oest r adi one, oestriol and a synthetic estrogen, oest rogen
benzoateg Eagﬁﬁﬁéatlng MED, the conpoqus of the inventigﬁ§ipa§?§?ularly-
(2S5)-2-{[1-({f3-(4 chlorophenyl)propylTam no} "

car bonyl ) cycl opentyl ] net hy I - 4- met hoxybut anoi c acid 20 (Exanple 22

pr ef er abl Pase(felsams QM“{rﬂ Wéieo#'fh'ﬂm ghigtigs/Hanigs hresipesadium ethoxide marom
the 1ist: s@arfe Sdfhent biYoohi tbmmrawee(f&reséﬁrpetﬁ.mébh%ﬁn@ draﬁ gdrbrist By - 1-
plpera2|nyIsquhonyI?pheny ]-1-methyl-3-n-p I o- 7H—pyrazo|o[4
3- d] pyri diedvhethegid O@emtaraﬁiéftqon)of ceeRoqmdaq:i)foméa Ul

12, 12a- hexahydro- 2-nmet hyl -6 25 (3, 4- nethylenedloxyphenyl)
-pyrazino[2',1":6,1]pyrido[3, 4-b]indol e- ,4-dione (1C 351);

2-[2- €t hogﬁﬂ@- et hyl - pi perazin-1 -yl - -su | phonyl') - phenyl ] - 5- met hyl -
propyl -3Hi m dazo[5,1-f] [1, 2, 4] {4rlcazi ne (varden 1) ;

5-[2- et hoxy-5-(4- Y-—CHO hEJ C%Pkb)@(ﬁ \ CN
et hyl pi perazi n- 1-yl sul phonyl ) pyri di n- 3- yI] 3- ethyI 2-[2- nethoxyethyl] 2,
6-di hydro- . 7H pyr az%A o[ 4, 3-d] pyri m di n-7-one; and

5- (5-acetyl - 2- but oxy- lpyr| di nyl) - 3- et hyl 30 V)

2-(1-ethyl -3--azetidinyl)-2,6-di hydro-7H pyrazol o[ 4, 3-d] pyri m di n-7-one and
pharmaceutical |y acceptable salts thereof; b) an NPY Y1 inhibitor; c) a
dopani ne &deimrtely gararaings of fosmy 'Eﬁ'i’%’e‘)e pepared @cserdingdoSzhems 4or

D2( D3agoni st such as, pram pexole and ropirinol; 35 d) a nelanocortin
ccept or agonl st or nodul ator or melanocortin enhancer preferably

antt anScheme#- 14, PT-141; and 2 Septenmber 2005 WO 02/ 079143

PCT/ 1B02/ 00807 27 e) an agonletnaloralaa«a%ﬂmwmomr nodul at or for 5HT2C, |
Particul arly pref eryre epnbi na? PoRE P eat i ng Fsm—e\re
(25)-2-{[1-({[3-(4- chl'orophenyl)propyl]am no} CO,H

carbonyl ) cycl opentyl ] met hyl } - 4- met hoxybut anoi ¢ aci d 5 (Exarrpl e 22) and one
or nore active ingre@ients selected fromthe |ist:

5-[ 2- et hoxy- 5- (4- net hyl - |

- pi per azi nyl sul phonyl ) phenyl ] - 1- net hyl - 3- n- propyl - 1, 6- di hydr o-

7H pyrazol o[ 4, 3-d] pyrim din-7-one (sildenafil);

(6R 12aR)- 2, 3, 6, 7, 12, 12a- hexahydr o- 2- et h;%. ng(S 4- et hyl ened| oxyphenyl)

pyrazino[2',1':6, 1?!@%%"@%{43 § b]|ndol e 1 one (1G351);
2-[2-et hoxy-5-(4 e sw—p-h-eﬁyl-) phen 5 rret hyl 7- pr opyl
34 imdazo[5,1-f][1,2 4]triazin- 2 o'#ee (vardenafl); N,

5-[ 2- et hoxy- 5- (4- ethylplpera2|n 1-yl sul phonyl ) pyri di n-3
yl]-3-ethyl-2-[2- nethoxyethyl] 2, 6- di hydr o7H pyrazol o[#aB-d] pyri m di n

3 pyri ai ryRIerSompaRis a0, (V) (4D ap0 (Vi) ars eliher suaieble figm gammercial
- par azol of doBeet; [kyowmnrdhapviomié, orzgorberprapared frorre¢ca"rmtmds Ikhpwn RTthk4srior
of 0Xi T ahgy. o IAhGIE KefEr in 1hd BRLAEor yAR IR AEARER oBUGREAHeRIA (GRS T one:

ehydr o-, a ostero
15  Examples and Preparatlons Sections).

All of the above reactions and the preparations of novel starting materials used in the °
preceding methods are conventional. Appropriate reagents and reaction conditions for
their performance or preparation as well as procedures for isolating the desired products

20 * will be well-known to those skilled in the art with reference to literature precedents and
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 precipitete from solution and be collected by
filtration or may be recovered by evaporation of the solvent.



andr ost anedi one and a synthetic androgen; and an oestroggaptemyéhzg@

oestradiol, oestrone, oestriol and a synthetic estrogen, such as

oest r ogWp padvspate. Particul arly preferred conbinations i:g'mmrmgavng MED

are (2S5)-2-{[1-({[3-(4- chl orophenyl )prpyl ] am no}

car bonyl ) cycl opentyl ] net hyl ) - 4- met hoxybut anoi ¢ acid (Exanple 22) and one

or nore active ingredients selected fromthe list: 30

5-[2- et hoxy-5- (4-net hyl -1 - pi perazi nyl sul phonyl') phenyl ] - 1- met hyl - 3- n- pr opyl -

1, 6- di hydige Z:Hpeuﬁc%z&fltm ﬁwén@hgyéﬂt.mnmymz@)ozlmgﬁ {genafil);-

(6R 12aR)-2, 3,6, 7,12, 12a- hexarg ro- 2- met met hyIlEnedl oxcyphenyl) -

pyr azi no[QhO'PPh@Y']Pp@mﬂ%[r@} ga PFHMF‘@P‘?L“WB'E?WH(W@ gxyputanoic acl

2 _[ 2- et hopseapar] Hal deiiAfdd Wwith one or more further active ingredients selected

-1-sul piﬂ%(aﬁ.f) pé)inyl] 5- et hyl - l7 %?eopyl 5eH 35 I'md J

azo[55l f{r f]}tbeh?ttrl azin- 4- one (vardenafil); 2 Septenber 2005 WD 02/ 079143 .

PCTllBOZth/)SO?On%S:r%c;g u&iﬂ %E'QWtHé fn%%t ta'ndlns or esters thereof. -

-yl sul phonyl ) pyri Ig - E oxyet -2, 6- di

hydr o- 7H pyr az§li6?h¢e am} dtrmf@w WGYhQSﬂ@ m@ﬂ@%ﬂ@!@e@% @%P&ﬂpmstad“

3-py(di ny') 3 gagm’m{nl Faé'tag?a.ﬁﬁﬁ dusnxhl dwérdiir&uéi@%naiﬂ 1Jloyrazcn o[ 4,
I ne ; and : |

3-d] pyri one; onor nmel anot'an If a

conbi nat i on of Pwtagmdaglénﬂyog mﬁqrﬁh synghatis angﬁgml—éswgyemﬁi@rogt@glandms ._
adm njgstered 10y §of |§/@§‘(ﬁ@l‘é§\‘ hclud 3&@8¥sc9ibe§ Wbb@ﬁé&% amﬁ;rmrpounds |

of the I nvention can be adm nistered al one but, in human therapy wll
general |y be a@0BRi3¢6dssugd ion MWﬂtQhr?é’O@Aqﬂh"@@@fﬁf@ﬂ?%ﬂﬂ%{ﬁﬁ%@lﬁﬁ cal

exci pi ent dil usg;trl]sa’ Ig{s_gﬁgj %eﬁgi%ghlgé}:eg ){% hgd,roggp@ht@ ﬁktﬁogqptpggedp

adni ni stration ractice r’ exanpl e
conpounds of theﬁzmmdrmry-PGAQ 19ehyaitonyHP GBerREEwur, aanbpprdst:trombﬂyanume

sublingually in _the t.abl gt s apsyl es C |n

capsul es), ovu&@gpmg &amrg%lcﬁ ?‘?Sﬂéc"g‘?*q?ﬁﬁﬁé%ts elcgﬁsp ro%,}ﬁ%{t}én%y cont ai n
flavorging or mbmfmﬁgtlmesﬂaad rhaiisyRlei nredi at e-, del ayed-, nodified-,

sust ai ned:- controll ed-rel ease, or ulsatlle deljv catlons
The compodhds BNeicRETh perIFr IR ORPLS astasin: rPEpRds Sre kel es &

di spersing or f@shoéisRloruiecaRerdst d-Blbbkers Maiithbie dompbangsions hetdelrat i | e
rel ease dosage forns may contain excipients such as, 25 those detailed for

i medi at e r el elshidgothggiadrenersicregentpehlookarss asdesrBRAIN BEdiapPEcRIONt hat act
as rel ease rat Wdﬂ%@%ﬁ sublisieSsh ?ﬂhgg?é%éﬁ%efarsgl&%:% df Wrdﬁq@%ﬂh@ td he

body of the device ease rate no lers inclu but are not
excl B vel y | i oiadeshergic redepthroayepinopporated iereieby wference aed ingludeel | ul ose,

sodi um car boxy | cel I | ose y te,
pol yet hyl ene oy ﬁg% ﬁ%[wcaﬁ‘ﬁtﬁfgr(%’f %%'%ﬁ?é:ed at%?ﬁ o?%#ﬂngﬁrﬁggggﬁ%‘%t e
copol yner,, hydém@ﬁa@ém@k ek, sitable aaaawnacwmr blpeicad mcmmhemﬁhmMGose
acet at e pht hal dr ox yl met h | 1 ul as ht hal lic
- acid copol ynerP %%meiaﬁv g%gatghtéq@nge I\%@F’P?'Bdng‘@g% é‘agt dlﬂ‘%@ﬁl" ig'é
r elje?se dos agedé;ﬂw&oiaam?emwmaanme nd@ftoﬁam @fraxai, yomining, elweedia rat e g
nodi fyi ng- exci pients. Rel ease_rate nt bot
W thiZh {he dosalaioKs: Rereraal fa/enss ST 1tes: SAB SEbE R SIS SE A 580 e
‘I;Cc’:[r /ml Bb-Zfbogggaoﬁd%snﬁUfe?&%%:noébé}%hn BAd prazesit MisckePBlockdrs HdnPi8143
6,037,346 [14th March 2000] dibenamine, tolazoline, trimazosin and dihenamine;
a-adrenergic receptors as described in US patents: 4,188,390, 4,026,894,
3,511,836; 4,315,007, 3,527,761; 3,997,6686; 2,503,059; 4,703,063; 3,381,009;
30 4,252 721 and 2,599,000 each of which is incorporated herein by reference; o-
| Adrenoceptor blockers include: clonidine, papaverine, papaverine hydrochloride,

optionally in the presence of a cariotonic agent such as pirxamine.
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



29 Fast dispersing or dissolving dosage formulations (FPBepleniBrY 260Nt ai N
the following ingredients: aspartane, acesulfane potassium citric acid,
croscarnel | ose sodium crospovi done, diascorbic acid, ethyl acrylate,
ethyl c¥PBOGEE gelatin, hydroxypropyl nethyl cellul os&CT: %‘:‘E@?{’um
stearate, mannitol, nmethyl nethacrylatg, mnt 5 flavouring, polyethylene
glycol, funmed silica, silicon dioxide, sodiumstarch giycolate, sodium
stearyl fumar ; i . L t j i\ng or dissolving as
used herein ?%&ﬁgiagé%@ﬁb "fég’l"’g'ﬁ'g{edég@ﬁ@eﬁmﬁ%%ﬁ’%?@ﬁ?bﬁubi.| ity of the
drug subst ancenerpkalinosydneninyipe melsidrsnine ugnisgbe-t Mscetyl peniciiamiob|(8NAP) ast

di spersing do ; e i stance is

sol Ebl e agf as'fsq gﬁgésdéf\l\[ﬂl%mgg%a(gsg{ cf?'(%% wgglﬁpﬂrgwhl%%&s'@E‘g‘%e'ﬂgnﬁ#eé’ conposi tions
of the invent iliosidemipeplinsidgming shlerabydigie, SiNett Shitjosot-iNooystélineg diazeniposi ti on
may bg formul a4 e4 A p et ate | C [ . S,
su%cu aneous, %)cg%?éaﬁqu%ﬁaﬁg@t 31%5'?3 or t rangﬁ%%%@ﬁ@%#h?é’}q’ g@b@'ﬁ?/&%gendi ng

upon the 15 neralsiderhinealge rt204dynitresviatet miadsylyteddenivativedomeh @b NiMieBTBo1101 t o
30 ny/ kg body inflit ¢ ferably from
0.1to 1 nyl kf\p@c')@@ %%h%@ﬁ%%ﬁ%ﬁﬁiegﬁ?g?@%@ WO PERS el very by

viral or 4)on- \Qnexir riareipotagpsisen channel opksiers/ermodutatorsaribgtabld potdssilen but are
not 11 ted tQnad@iBuiddlimiBhIRS ol IR TRIURIAE AP Lckdtfiim20 vect os,

her pes viral vector roviral vectors, ntivir vettors, and
bacult@vi r al vdeMcrarsakalilolemskealim, piabidig roliazexideaminoxidilj chdryltistdxpi d nedi at ed

transfection, kgﬁ@gr%eﬁinw?kgag@sones, i pofectin, cationic facial

nphi phil es ( 0 nati'ons thereof. The routes for such delivery
Bchani s | nénecw rhare dapamitergit agentedpreferably apahorphimeadr,a setactive D,, Ds

or i the al ¢ RADARST U2 sERRRlcle o T el B0 2Bt the

present i nventRNLIDSBEG (dmeclaivhEdin YYOrA40BY6)di rect injection. In addition or

int ter iV it Lons rts thereof.) of the

pr esgﬁt ?éﬁven%norigég%gggaa%?n&r#éﬁef eg % %'%S’rég‘?‘fﬁg‘%%sgg?‘éff%‘b‘ﬁ? el he
genitalia). | inchaiiriinodepine,ipinadidil, eydandekals, isoxebming) chiompowaazine haio( or
conponent parts . eﬁggf,% % LhS RLSs ent i nvention may be adm nistered by

i nhal ation. | F°Hadi tTon %r ‘CM Re aFTS't ernative the conpositions (or
conponent7)par tQne drimeoredhifprdfoxaeABragenists. i nventi on may al so be admi ni stered
by one org,nor e, of . for exanple, as a nasal spray or
aerosol far in '%ﬁ%-trﬁ%wgétwa@;‘n&qéhgséstabl e solution such as by an oral
rout 0 or9)by Oneeorendrereagotratiiaidsuriitabldelrgotaikaldids ane desciiligctintidpatefior m 35
such as, for . r 0 ] including intravitreal or

i nt racaner al )f%)’(% I?%génc ‘fiﬁ ﬂaﬁ%rr g@d]n%{(g?ﬂglgé‘? aéﬁ@%ﬁ??’%ﬁﬁﬂfg?h"e' :

i ntrauterine, bvagengatide cignergniiner dedlorgo i) disuizeging GAHoMRiI2Maleaks) 3

PCT/ TBO2/ 00807 _3 j i . | nt it I i nt I ,
ot ravenons.  eranio At R e oo, BerbiRe FissfiRRdlng melbidi) '
nsder mal , I inﬁtergptaninin@rr?rgqlin?t pag;oﬁr_ia’, arqpiseirgide,qsrtetee@lmﬁeem@drmel ar,

t , t i, Nt rayter or renteral .(e.d., .
it 28endth® ioneifvBSohonp b RHT TS 1Rla@Bhar helritent Btk i ar)
route. 5 By \A@ﬁrtmﬁlagamamh_‘ _ atﬁuretibéaqmaaaimd«aum@alauﬁmm&éﬁd pérﬁid% Bfﬂ}?e 10
i nvention ma m_nj st.er i n_accor.dance w a.reqi nen .o 0
times per daz,ang&cﬁpgga@ﬁ%g: fggtorﬁwcﬁéasd@?'&g%@q ﬁ‘ét@ﬁggi)??%daﬁfse | evel and
1; r equgncyiwf aeagen témrc?&][ppupas Whmulinflﬁtgp@igi;aghsin@tapﬁv@gnga?iy?%,gfl%l as y
epend upon a vari.e of f.actors.includin e acti.Vi 0 e specific
coﬁp(jundperrpl Syaeril ?%C%E?‘Q‘B‘ﬁ)ﬂ?'@"tgfsa%qnﬂ nNECPVRENG %yzy@@ﬁngmegyalf hat

30 endopeptidase such as omapatrilat.

12)  One or more angiotensin receptor antagonists such as losartan,
13)  One or more substrates for NO-synthase, such as L-arginine.
14)  One or more calcium channel blockers such as amlodipine.
15) - One or more antagonists of endothelin receptors 'and inhibitors or endothelin-
35 converting enzyme., ‘



conpound, the age, body weight, general health, sex, di QtSep(g}@[%rqoggtl me of -
adm ni stration, rate of excretion, drug conbination, the severity of the
parti culgh o480 di tion, and the individual undergoing thepapyzi,Jasfence, the
term"adm nistered” includes but is not limted to delivery By mucosal )
route, for exanple, as a nasal spray 2% aerosol for inhalation or as an

i ngestabl e solution; a parenteral route where delivery is by an injectable
form suct6)as, Ohebr AxmeBhdesiedl lowblifPa@IRsISuct & satuseL. aftorvastaticut aneous
route. 20 SUChH-BlgglF % ﬁﬁ E%EI n excl pients such as mcrocrystalline
cellul ose, lac ragRImaHe) %A% cal ci um carbonate, dibasic cal ci um
phosphat etand Qhy et Are dntﬁjlaiélegamrﬁutr&umboﬁ@ag@itgré:@ 1Rl BPA] @&fatircor n,

. potato or tapi.oca croscar.nmell ose sodi um

and certain cowd&g't%c?ﬂ%@é@&irggéﬁgﬁ o E\eggq%ﬁhrgh%gl,agﬂg actyating }actor

pol yvisnyl pyr r aghhigpsye, hydr oxypropyl met hyl cel |l ul ose (HPMC), 3
hydr oxypr oyl cel l ul ose 25 (HPC), sucrose, gelatin and acacia. Additionally,

| ubri catf?é agefit O Bigkmingyl ﬁ'@%‘r‘ﬁﬁge%fﬁéa&éﬁé rez\ig gpg dyges! !Faemi%gﬁfst
behenat e and tgich ipRlel ncl uded. Solid conpositions of a simlar type may
al so be e %I oyed as | I lers in gelatin capsules. Preferred excipients in
this regard i nePQré pacarbldepa.st arch, a cellul ose, nilk sugar or high 30

nol ecul ar2p)ei gbhe BPLES Mtﬁélﬁmﬂééf@@b@mhﬁ%r@&mcﬁé&mnm ons and/or .
'eI|X|rs t he conpounds of the invention nay be conbined with various

sweet!@ni gt or PRAGLTrHEeroiiabat RoN-s8laidAl antg;ln#’@m@atoafraw&%, with

enul si fyizg angidsr ﬁiéﬁ@é’élﬂig@ﬂ re"tesﬂir ﬁm@%t&ktda.dfd#ldsusﬁérﬁams afdmpt er,
et hanol , propylene gly ycerin, and conbi nations thereof. 35 T

conpounds of t%ogﬂvéﬁia%'ﬁ%d?f e@r aRly E%O’ﬁféﬁﬁrﬁ%l’m lzspieAtene ol }§is-6f or
exanpl e, int r;ihéﬁ?%lﬂ &rpyrﬂﬁlﬁlﬁ‘laﬁieﬂdxgj bIYeny‘l]fﬁ 6?833fe'tr%\§/‘tﬁ'6h%bhthalene-2—ol

i ntrathecally, raventri cul ar |

PCT/ 1B02 10080ﬁndaﬂbar'ﬁﬁ?%%llwﬁca@wtﬁblﬁ ﬁau%me@qu prepafitionaf afichis getailed

i ntraguscul ar iy vao gpyegbaneously, or they may be adninistered by infusion
techniques, In_addition, they nmay be adm nistered in the formof an

i mpl ant .. 29)r Q@]OFHEPW@?I%WOMQQH%QW'&'@W%@? are best used in the form

of a ster e or -
_ A4l W&Uﬁoﬁ@éﬂﬁd Iucose el mkeﬂﬁ'ﬁdlﬁr% rﬂf'w of

exanpl e, enoua 5 salts or g SO utlon Isotonic wth

‘bl ood. The aqU¥Rd(inkditge ipssferablydiff it inhbitew prefbraplpeaid MPYdnlipitaser ably to a
pH of from 3 t@eBling rﬁpmrqea?ﬁwmvgma\mgeMc%q aneég‘maﬁwobﬁm | T d@@rentera'

f ormul ati ons under terile conditions IS rea acco st andard
phar 88ceut i calPreéfetaily geehandOnMy Abwesayior W@@éfym NP\émhlmtome mesented in

Par ent er al fqﬁm_@@yﬁgomﬂg@efg@rm&@ or i medi ate-, del ayed-,
10

nodi fi ed-, sustained-, dual- contro -rel ease or- puI satile delivery.

The fol | & ng %@g@oqee:fefagoa&hw @taﬁénalmf&ge(w@»édl@ miaetic.VIBragalogeet he
h k h
average nhuman p, feu aég?\‘ﬁé?%t@d B\%F&DB; rhgfwsftﬂé\ﬁnb ‘%ée gs“rsfuﬂtevBP 9. The

- skilled person WI|| e to determne t osag evel s
required for é/%ﬁfb‘],ﬁl?ﬂc\m&@&%ipgh@ff adelwlaietoycbeeabﬁ\@tlngbepfadﬁgmnesmrch

chi lg&en and human
pat i 2o, “t he Tip Y E3Ab YoodiR bfist GOvPS AR Ao P ISR YED o
salts or sol vitagswenheanest nwirg bfalsctﬂﬂrér)ocbatdnaotagbﬁlstmtllmconmglnetmn &gngl e or
di vi ded doses)I (.%Q?Tékﬁ;?l ' or exanpl e, tablets or capsul es of the conpounds
of the inventiond ?g sol vates thereof may contain from5 to 1000

ng, such26p 5Qne &GAompf efmeiamciometln reoepiouagbrfusirormbddﬁtslt mlahélanoci:irmgl y or
o o R B IRRIES L APl SRR o |
i ndi30 dual paidbagdO wmmowmmywoms%mhwcagmmww WO&)MSBw‘pwee of
the particul abo44870, Wo-00113112, WO-09954358.
27) One or more of a serotonin receptor agonist, anfagonist or modulator, more
| particularly agonists, antagonists or modulators for SHT1A (including VML 670),
-BHT2A, 5HT2C, 5HT3 and/or SHT6 receptors, including those described in WO-
35 09902159, WO-00002550 and/or WO-00028993,




patient. The above dosages are exenplary of the averagegwmﬁ@agb%can of |
course, be individual instances where higher or | ower dosage ranges are
merited gph@anGls are within the scope of this invention. ed
person w II al'so appreciate that, in the treatnent of cé’ﬁ%@@gwdltlons
(i ncluding FSD and MED), corrpounds of €Be invention 30 may be taken as a
single dose on an "as required" basis (i.e. as needed or desired). The
conpounds 28 t bee onmens bban aladrogérsmoh@seuimrdiétémeméﬂyﬂtd anisdérope or by

i nhal ati on delivered,i the formof a dry powder

i nhal er or an %gfagg%ﬁ %,pq?@;os??”éé @ﬁ@gplaownﬁl?eg andMeels uri sed cont ai ner,
punp, spray) orormbumofambéstﬁdgen useh ab oastradiols bestadiec obstAfiehd ant , e. g.

[ i fi t hane, dichl orotetrafl uoroethane,

di chl orodifiuo trichjporofluoro

a hydr of | uor oaﬁﬁ“ﬁéﬂ%ﬁ?ﬁg&g sich a3 05sifogangnzGAEet hane (HFA 2 Sept ember 2005
WO (¢)2/ 038)143082 dP@idre BO 2/nistRMtorla 4AnEpdrasts foraidcddrehaline, dopamine and/or
1,1,1,2,3,3, 3- g$r§0atl %orﬁg ﬁﬁane H§® g%%@%s[trade mar k]) carbon di oxi de
or other suita é’é& UFh 9p REPIORO suri sed aerosol, the. dosage
unit may B¢ def)aeru‘n&ﬂebiamuﬁﬂe@cﬁgc@tmﬁég&ustt@nﬂﬂh’)b‘aﬁla@orﬁe'[ ered anount.

The pressaris contain nebul | ser. contain a_sol ution
or suspenglﬂon @ﬁeﬁ”m?ée gf‘f\?ﬁ”&%ﬁ:@‘@{m&%ﬁg a'ﬁ@@?ﬂﬁa’"ﬁ“’é'ﬁaﬂ@sﬁﬂeﬁfﬁﬁ%l and
t he propel | ant ind&¥O-p@o6s1008ent, whi ch nay additional | y contain a lubricant,
e. r bi riol eate. and cartridge e, for exanpl e, from
ge?atfdr)\) ?gc)r uég‘Ia Oﬁmaoﬁe"oﬁﬂ%BE‘P'ddrg'c‘?m%rLﬁgqnﬁtoﬁlmt%%‘;P'ﬂé” "?Qﬂufﬂy?ra?rg@r'rglﬂycont ai n
a powder m x ozhgca'nm@fqmu@wmh tézgpaonventlon and a suitable powder base

h as | E)t os§Hor starc Aerosol, or dry powder formnulations are

arr

f er abl 686 Mobe PhaR a@%ﬁ a8t exyteginvasaPressHYREAAS: from | to

50 ng of a conmxetamblgpfa sidlwwmsqnémmagcirﬁétd#%dxd@éwrto the patient. The
over al | gose wi th in the ra ge of fromlto 50 ny
a

whi ch may % Br Bloks ofF PRE R8Pl tom ba tspiary g RO S A 61 7 PRE di vi dog

dosestsls thr ouighibitbr, phefedibly. PIED arrmaEs wzumr%aamwsﬁafé}fabty@q:mwmﬂneﬂ can
be administered in the 8p05|tory or pessary, or they may be

appl i ed t opi catP§ NeRE ffﬁ’hﬁf’&‘; “E"%bl forPigEerably fiaxing; 40 'qsﬁ@QﬁWSFB%PeﬁHYe

hydrogel , | ot leﬂzynﬁOd)futeB@manC‘r(mﬂm. seitéﬁz@eemﬂpné@sﬁmmar@wuseThe 20
corrpounds of the IH Poa on may al so be dermally adm ni stered. The conpounds

of the inventT&R" fgprerent eRIPBIRENYS: admi ni stered, for exanple, by
‘the use of a Skl n patch. They nay al so be adm ni stered by t he ocul ar,
puI or. opht hal mi c use, conpounds can be f or mul at ed

ary or ct al
P TR i ceq Bf eREReRIH S RVaBIdrE PR Giscigpedn oMb Be e BvEPPne. ot
pr ef erably, as[4$@dﬂpwmmu-mma§ alsBibédy infEb-a0dspond theﬁ/l%fiolo% %fﬂ]%)y{'(}ﬁnl_dtn-

opt i onal | Yy I ne_./ﬁonbl nation, wt a preservat I ve such as’a enzg{o onl um

chl oride. Al t &rfiags ¢aripsed 'Hé%”bwd%emﬁ'ﬁﬁ? Raéentiappligation \YGh830630G Hhe s
petrol atum Fdsomed pmtd:l@'[e hQ@jaﬁﬁiuduﬁ(—Al&mésftﬁscﬁdﬁbéa if ghﬁl s%é'iﬂté’méﬁbﬁahe

nds _of i nventi on can a suitable

t al
It mi1 nlt az:ont a{?rgﬁ?'ﬁepph@ﬂaetWQe%éQ? Buhe %ﬂfﬁ@ew&é@r@s dcﬁck@gqi memxbiwhed‘ or
exanabe, a mi xm@mtwharpa%m a@bndmbﬁm 9%?‘&0@91 ﬂh@ gﬁ&: B, f‘dﬂﬁflﬁlkdlrp—h-—oneg' qui d

petrol atum rol atum prop ene ene )

pol yoxypr opyl é‘@?%‘%ﬂﬂﬁﬁﬁﬁ's@ﬁmfgmﬁgq 0 ﬁf‘lloé ﬁbﬁh&/@#l‘w-ﬁt hey
can be fOFrTU|ciﬂe€dis%>ﬁ)s%d$N tisih&d | ﬁh\?ﬂﬂv&? finol ved
in, for exanple, I m xtBre o} g%erh%’tibn%i ?ﬁb% oW ng m neral oil,

'sorbitan. no rRyﬁzé’!ﬂ ét%dlpé(”'?"%ﬁtoéﬁ% discloged arvwbj@hedzmemamw ga@azt/ 00807
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



33 polyethylene glycol, liquid paraffin, polysorbate COp Septethb@SBssS wax,
cetearyl al cohol, 2- octyl dodecanol, benzyl al cohol and water. The

conmpoun 1§ invention may al so be used in conbinati parNkdho7
cycl odegfq %075{% Cycl odextrins are known to form i ncl usi oﬁTanJé

non-i ncl usi on conpl exes with drug nol e€dl es. Formation of a
drug-cycl odextrin conplex may nodify the solubility, dissolution rate,

bi Oﬁvgi | abi |'i tﬁy@.leétbm,aawﬁhﬁdiw-ﬂesmd?selaﬁ? puistishigd méérﬁaﬂd)ral aﬁ}lsllagtiond

cycl odextrin conpl exes are genera seful for nost dosage for an

admi ni strati onwrggﬁ‘_f:?gé?z’,&@e g}‘faé‘?'f’é‘l‘*ﬁﬁ’hlﬁ’wm?‘ﬁ'?d?’?%c‘ﬁsﬁ?ﬁ%ﬁgfﬁ{”i‘%'ggwi th the
drug the cycl oggathifidhaBplieaichOVG 82751 Rthedsbthpouakly didibise WweEPA-g. - as a |
carrier, diluent or solubili ser.lggl h?-, cgegs- 3@3 Tg’gmm-cycl odextrins are
most commonl y G8%4Y 1§anddls ceppeH afﬁ?ﬂf&e NEPHAEPEER in WO A-91/11172,
VO- A- 34/ 02518 and WO- A-98/55148. In a preferred enbodi ment, the conpounds .
of the invention are delivered systemn call

15 (. h Iy, |1
and subl i ngual Fygtherftablg POES BRPlors ey e g@?@%&%ﬁ&?“‘?ﬁ%&’%g‘@ﬁﬁ%ﬁﬁos?

preferably oralydnEp-shbri-538-rhthisepipbRzhyeabhbeyhendp tathgssi-unct i on,
preferably FSAD. Thus 1n a particularly preferred enbodi nent, there is
provi ded t he uE@P&SH:@T@Y@B?rgHLW&ZO'%3Zﬁ] ¥rimidipryena (sidenafikaiRe FAMFSSct ur e

of a system cahlps @et hugdBN-tBiglelorblavprepal inipaabds e ReipyRRdine for
t he treatnent gﬁepdrébphly%xi S O?ﬁFSD nneeb%lr ef%ﬁgblxﬁlr:SABy gzre erred oral

A
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hypertensi ve. mmetiapdinwibydrogdbbpxezooidrdipyimiin-pong aisy vesoRss-ethw-en| v
t he conpounds @f (4 ' ot b X A ]&?y’p in-SD i n
t he sexual ly Sggl %%YIB@%E%H gmsﬁf boﬁggﬂfgﬁg ﬁ%ﬁfﬁ%{*itﬂﬁ\f\lgﬁﬁg%n oy'iqﬁri?:l ude
vi sug0, audi t oByi}-Bmettatib-dhydrorill-ayrpeelpld. Srlleoysimidint @M@ Fe8an be before,
after or durin | @ﬁgn [ | 804 iR - APy i -3 tion
enhance the pathl%g%/lg?ne 'hgalﬁé&r}g "ﬁgﬁ eﬁﬁﬂﬁ?ghqsg%a[ .aroﬂ@éé?h%%ﬁ%??énnl e
genti al i a rest 8f2mpetooxyeiylid\G-tiydive’ Soxipapiols dlmimidingoerse alsodngwn @&l
stimulation. T r 6efrg ' | | he s ound of
~the invention ?ﬁéfeﬂle&&%toﬁﬁ%e arat | ﬁ’%’?‘k%mﬁe%"ggﬁ‘%ﬁ?e?*ﬁﬁ? ra‘t%#)e t' ment

prophyaxi s of Sfprimidin-fe/list-pyridytsuiphonylhdiethiniperering ésea WHRLY/244E3, a
Formitat on | nExRBEER: 2o mRGR. B PLENRRRTIR S UAN o RRERINS-©
veterinary 15 stiyg2ghmethyipipericdin-diyie2,61ehydosT gpyrazgloté3-dnwimidine £oog
adm ni stration whivgl §i/bt1 L ERTble PHPSPRENRKS. 5 @letfyiPBERAM a7 ani mal .
' 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 WQ95/19978, as well as the compound of examples 1,




The follow ng fornul ati on exanples are illust rat Ive onlysaﬂ@n%ezm
intended to limt the scope of the invention, "Active ingredient" neans a
conmpoun i nvention. 20 Fornmulation 1: A tablet is usi ng the
foll ow g‘é&ﬁzﬁ%—@gal ents: weightfng Active ingredient250 @F%ﬁ%@’eﬂﬁ%

m crocrystal | ine400 Silicon dioxide, f3gredl0 Stearic acid5 Total 665 the
conmponents are bl ended and conpressed to formtablets. Fornulation 2: An

i ntravenous fof Mymatd; Qf[zJéﬁibe-% (Tgﬂeﬁ@-fpﬁfbréﬁn—f‘los}lh%hon@ﬁ%‘h&ﬁﬂ-ﬁéﬁkﬂﬁﬂt
100ng Isotonic saline 1,000mL ical formul ationS usefu

adni ni st eri ng RreRY-8BnRwiaReS. bﬂ[1t31€|tﬂ5ﬁtf\sﬁt°ﬂérﬁvqr€?ﬂﬂfﬁlqlﬁp krown a1 ériBdal i a

are. as fol | oviiiargsSanhatsn 200 HAG4E10463 daaforuel L1on 3 A spray
Active ingredi ent (1.09" in 1sopropanol b wat &r'.  PCT/ 1B02/ 00807
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acid,gcetyl alyeohgy andi‘@f%é“dﬂ pubﬂﬁfe@?ﬁ%%ﬁﬁfﬁﬂﬁ&ﬁlonmmm&% ad Be
pol yvinyl al cohol’, pro y ene ?Hycol sodi um car boxymet hyl cel | ul ose,
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water and i SOQEtm?an&Qorﬁﬁ&GﬂHs% é:?d’@m;ﬁx B6tefia BP, 1N M SHBHL, Stoo, ggcusat e

sodi um BP, i sopropy al co P, propylene glycol, sodium hydroxi de,
car boner 934P,128énzoi c acid and purified water. For mul ati on 6: A Cream 15
Active ingredient, benzoic acid, cetyl alcohol; lavender, conpound 13091,

nmet hyl par aben, ropyl ar aben, propyl ene glycol, sodiu
car blikymet hyl &l mneogwtableslaaﬁa nisors I Moo HmetdaminG)-6-(3-

| triethanol m nﬁd pur| gmmpg*ﬁggﬂji)%ﬁ@%rgnem I[47 (1305@,%5;6%,r54dr oxi de,

bic acid a ati1on A pessary Active

redient, catrestadlesgencl-SomtoreR-quinesaliayihdiniperiving-caspviacid000 and
purified wat %onol&ﬁuﬁt%‘éﬁ*rﬁ ~8i'§ ?dé'jéij?tg' é’@éihle)(a d)&%—éq&?mﬂ@&o(ﬁe}hﬁ

phar maceuti cal conp05|t|on he | nventi'on, together

wi th a phar maebemimathyhs- wﬂ%@m@l@'@ﬂ(ﬁ]mlé&lﬂoﬁ diblrusine4(3H)ang: furezlocifin; ) A
conpgund of thg 4 ﬂé‘)@%'n%h)ﬁ%rdt E%Sg?@ Q@anﬁg%ﬁfﬁi%wclop{e'ng}hb HhiBatsi8 10f 2

conmpound of the 1nvention ament treatin preventing a
condi tion for bigwioH-eney draseiybild2-chinsohgraul)-2cproedipdele - carbaxdateg 8-acebbt ai ned

Che. Pevent: on'ZRaRARL 2 prapiRaIRE ibG b A pin 08 o o compound Ol
desire disor déytldytre&tbﬂammomﬁﬁéﬂmhmmy% @r@mm—@- {(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]triazi_n-4-one (vardenafil); 5-[2-ethoxy-5-(4-
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elhyk$-age "Sﬁ)r%ﬁﬂhmmﬂliwaaﬁel%&d]nmn@wénw and i s

i 11 ustrated byhahadalicany aGepabid s bidigoexanpl es in which the fol I owing

abbreg

Pr ec

botd)
Pr Q;p

ons a deflnltlons are used: 10 Arbacel(r) br Boc CDI SdA
DVRN IR YIopRetoEs+ ES' Ex h HOBt HPLC mz nin MS NWR

d.a dogantihe %géﬁi@f%uch é%réﬁéﬁﬁr%lﬁrl%e?nbé”sefé}éﬁ\% BOH, or D/Dsagonist

carbonyl di i m dazoie chem cal shif

10

15

20

25

30

35

d)

e)

f)

g)

h)

such as, pramipexole and ropirino;
a melanocortin receptor agonist or modulator or melanocortin enhancer,
preferably melanotan I, PT-14, PT-141;
an agonist, antagonist or modulator for SHT2C;
an estrogen receptor modulator, estrogen agonists andlor‘estrogen antagonists,
preferably raloxifene, tibolone or Iasofoxifene;_
an androgen such as androsterone, dehydro-androsterone, testosterone,
androstanedione and a synthetic androgen; and
an oestrogen, such as oestradiol, oestrone, oestriol and a synthetic estrogen,
such as oestrogen benzoate.

For treating MED, the compounds of the invention [particularly (2S)-2-{[1-({[3-(4~
chiorophenyl)propyljamino} carbonyl)cyciopentyllmethyl}-4-methoxybutanoic acid

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

‘a)

b)‘

d)

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-
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—
2-(1-ethyl-3-azetidinyl)-2, 6-dihydro-7 H-pyrazolo[4,3-dJpyrimidin-7-one and
pharmaceutically accepiable salts thereof
an NPY Y1 inhibitor;
a dopamine agonist (preferably apomorphine) or a selective D, Ds or

Do/Dsagonist such as, pramipexole and ropirinol; -
a melanocortin receptor agonist or modulator or melanocortin enhancer,
preferably melanotan II, PT-14, PT-141; and

~

-
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chr omat O%MWO 2~ 1TBG}Zp3}ﬁ@§[3kE§]hd¢f@ﬁi4Ldmg{éﬂ(f]@f%ﬂO silica gel TLC using

| | travelled b d
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Mel ting qm,dgzg[gmeﬂg ggﬁ,ﬁzm Nofe pedragnainPer kin El mer DSC7 at a heating rate
20C m nut e e powder X-ray dlffractlon PXRD) pattern was determ ned

ng a & thyweﬁ%ér)"%'ﬂtwy'&ﬁw@ v'b%ﬁ@ﬂéﬂ%me@wqtfpyl 20~

aut omat i lemJTﬁ_WA 3_ ﬁriﬁﬂ&nﬁ-‘ﬂ-&@é a gom orret er automati c beam
di vergence slits, seco nonoch Sci ntlllatlon counter.

The sarrpl%(WMT%‘B&PW“PWC"%)Wa&?mykz'ﬂ/'eﬂ'@{!f%%@“@ﬁﬂ) p&udiydrendHro  a silicon

waf er15spe§yg'5@ib[4rgl.{ﬂlgym$&ﬁ Aeesi men was rotated whilst being i rrad| ated with
copper K-al pha, X-rays (wavel ength = 1.5406 Angstrons) with the X-ray tube

oper at ed apomorphine;
melanotan Il;

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

~ oestrogen 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); '



20 at 40kV/40MA. The anal ysis was perfornmed with the gopigepriviter2gd#i Ng in
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shift,.according.to the Bragg equation - n. X = 2d sin 0. These 2 Septenber
2005 §\D G897 lf? "PCT/ 1 BO2/ 00807 38 vari atlons generated by use of

al t er nat imvetanutarellesgi hs are within the scope of the present invention.
EXAI\/PLEl 4 Metho -2- 1- 3- 4-nmetho hen ! ro amno carbon 1 ¢ clo en# 1
met hyl 46'| c acid mew O HO e Hydrogen chl ori de gas was passed through a
sol ution of the tert-butyl ester frompreparation 1 (302ng, 0.72mmol)

dichloro tha t OC for 30 mihutes. Th 10 reaction m xture was
Coneent r TGS iad 7 adlie priens Bia SHIOMSIASGT- BHR I TR B SPEITER hane & o
gi Ve'!lDhesﬁmﬂtbﬁeam@@ébdrawyary@ﬂubﬁﬁﬁll?'| (233ng, 0.6mml, 82%; 1H NWR
(CDCl 3 400MHz) 8: 1.4-1.55 (m 2H), 16175(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, $h&'c:0t5|88urﬁds of]thbl)nveﬁn& cdnthe ddthinisferbd Gibneddtt; inlHoMEn tﬁéréfaﬁ%ﬂl (M
and HRVS nmlz 392. 2430 (C22H33 15 rﬁ%;;res 392.2432), The fol ovm ng

corrpoundSeQﬁra'%lP?rﬁﬂ@'q'St?%eQé“ ?ﬁ'ﬁl’@ri)""t rhssmeaewicaheidian diluenti ogous
tot hoseopéarﬁé.aémé&edwfth@égérb@o helifteRddd tolks bPadimREMliGR bnd Q@heaﬁed (1) 20
Tabl PrecR- X- YDat a 2Prepnet hoxyOV e' H NMR (CDC13 400MHz) 8: 1.1

2et h (tP ﬁ)aceﬂt*@' PRACcig®) , 1.9 (m 4H), 2.0 (m 2H), 2.5 (m 3H) 3.2 (s,
Me31-1), 3.3 (m 2H), 38(t 8H) 4.0 (s, 1 H, 5.6 (d, 1 H, 6.8 (d, 2H),
7.1 (d, 2 LRVS: nlz 4045 . 2 Septenber 2005 WD 02/079143 ExPrecR
3Pr epnet K X@X&@;{I@Mpe compoun softhe 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.
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herein to describe FDDFs are dependent upon the solubility of the drug substance used,
i.e. where the drug substance is insoluble a fast dispersing dosage form can be
prepared and where the drug substance is soluble a fast dissolving dosage form can be

10  prepared.

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
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10 spebiﬁc compound employed, the metabolic stability and length of action of that
compound, the age, body weight, general health, sex, diet, mode and time of
administraﬁdn, 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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Prec Pref Qﬁgfrﬁg; tical techniques well-known to those skilled in the art. Parenterat

fonnulatlons may be formulated for immediate-, delayed-, modified-, sustained-, dual-,
10 controlied-release orpulsatile delivery.

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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cartridges (made, for example, from gelatin) for use in an inhaler or insufflator may be
formulated to contain a powder mix of a compound of the invention and a suitable
powder base such as lactose or starch.

Aerosol or dry powder formulations are 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 single- dose or, more usually, in divided doses
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) in
the form of a gel, hydrogel, lotion; solution, cream, ointment or dusting powder. The |
compounds of the invention ‘may aiso be dermaily 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
‘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
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 following:

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
‘mixture of one or more of the foliowing:' mineral oit, sorbitan monostearate, a
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1P 25 R $S) - methoxy ethyl (S)- nethoxy- ethyl (S)- nethoxy
he compaunds of the invention may alsc be used in combination with a cyclodextrin.

Cyclodextrins are known to form inclusion and non-inciusion complexes with drug
molecules. Formation of a drug-cyclodextrin complex may modify the solubifity,
dissolution rate, bioavailability and/or stability property of a drug molecule. Drug-
cyciodexirin complexes are generally useful for most dosage forms and adminisiration
routes. As an alternative to direct complexation with the drug the cyclodexirin may be
used as an auxiliary additive, e.g. as a carrier, diluent or solubiliser. Alpha-, beta- and
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
(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
of the invention in the manufaciure 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).

- In afurther preferred embadiment, the compounds of the invention are administered

topicall'y, preferably directly to the female genitalia, especially the vagina.

Since NEP is present throughout the body, it is very unexpected that the compounds of
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
cardiovascular parameters, such as causing a s_igniﬁcant hypotensive or hyperiensive,
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Thus a preferred embodiment provides the use of a compound of the invention in the

10  preparation of a me
patient.

dicament for the treatment or prophyaxis of FSD in the stimulated

For veterinary use, a compound of the invention, is administered as a suitably

acceptable formulati

fon 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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brs, 411
E equi res ??fiéal'l%genzoate pﬁosphorlc acid, polywnyl alcohol, propylene glycol, sodium
carboxymethylcellulose, stearic acid, diethyl stearamide, van Dyke perfume No. 6301,

purified water and isobutane.

10 Formulation 5: A gel-=
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:
)] 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.

(v} The use of a compound of the invention as a medicament for treating or
preventing hypoactive sexual desire disorder, sexual arousal disorder, orgasmic
disorder or sexual pain disordér, preferably sexual arousal disorder, orgasmic
disorder or sexual pain disorder, more preferably sexual arousal disorder.

35 (v) A method of treating FSD or MED i In @ mammal including freating said mammai
| -with an effective amount ofa -compound of the invention.
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‘The invention is iflustrated by the following non-iimiting examples in which the following
abbreviations and definitions are used:
10

Arbacel® filter agent’

br " broad
Boc tert-butoxycarbonyl
CDI carbonyldiimidazole
8 ~ chemical shift
d doublet
A heat
DCCi dicyclohexylcarbodiimide
DCM dichloromethane
DMA - dimethylacetamide
DMF - N.N-dimethyfformamide

. DMSO - dimethyisulfoxide 7
ES" ~electrospray ionisation positive scan
ES” electrospray ionisation negatlve scan

"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

$ ! singlet
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2H), 7.10-7.20 (m

265(t Aep, 320 (s. 3H), 3.35 (t, ,

7.35 5 i t&ﬂuonr/%’weﬂg%c z 412 (MH. OCHN 0.15 CH2CI 2 ' HNMWR
(CDCI 3i ) 8 1talmhyﬂrqura(nm 10H), 1. 75 1.83 (m 1H), 1.85-1.96 (m
3 205 15" (m y 2.57 (t, 2H), 3.21 (s, 3H),
3Hé5 (bs, TZ?D (5 80 masye%fﬁ%"?at‘g&@éﬁid 1 H, 6. 9(5 (d, H? H, 7.23-7.30
(m 1 H.TBRVS: ES* ﬂmrmosg@y(wmsatjqn pdéﬂmedCarC 59.36, 59.17; H, 7. 30,

7.27; N, 2. 69. 746N303 M+ 0.29
pent ane +W§(:!H TFA + Ky @%bv{ﬁ’f" mlﬁopro V "eP@fE?@d ‘Z’ﬂﬂ\ﬁ’%""@ QﬂCE’»S

1 .
"H Nuclear magnetic resonance (NMR) spectra were in all cases consistent with the
proposed structures. Characteristic chemicat shifts (8) are given in parts-per-million
downfield from tetramethylsilane using conventional abbreviations for designation of

5 major peaks: e.g. s, singlet; d, doublet; t, triplet: q 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

1 .



1 H, 1.40-1.82 (m 11 H), 2.0 (m 3H), 2.38 (c,2Seppmbar BW5(t, 2H),
gmos 3H)18 (m 7H), 5.(46_ (brs, 1 H, 6.80 (d, 211), 7.25 (s, 1 H. LRME: |
ES' nlz 3 CHN: 0.36 CH2CI2 0.6 H20 ' HNMR (CD3OD, 400MHz) 6: 1.23
(d, 2H), ?’ %’%115315 (m 4H), 1.72 (t, 2H), 1.81 (t, 2H), BCDBBQEMSIT2H), _
216(t 2H), 2.60 (t, 2H), 3.15 (t, 248, 6.77 (m 2H), 7.08 (t, 1 H).
LRVS: ES- miz 338 (MH). CH\ 0.51 CH2CI2 2 Septenber 2005 WO 021079143

Prep H 42
o ok Bm o0 4 T T 00

PCTI | 502/ tipgendeps pat a ' HNMR (CD3CD 400MHz)- 5:1.45 (m 2H),
1.51-1.65 (m 4H), 1.75 (t, 2H), 1.80 (t, 2H), 1.95 (m 2H), 2.15 (t,
211), 2.6 2H), 3.18 (t, 2H), 6.85-7.95 (m 3H. LRVE. ES- miz 338
(MH). oﬁ%—mo HNI\/R(CDaOD 400|sz) 6: 1.47 (m 2H), 1.52-1. 692(m
AH), 8l 73-Mdtho §94bheth ifBr carfortficidoocily. 260 (T 2H).

methvl tbutanoic acid

Me\o
O\
o n\/\/@
O O

Hydrogen chloride gas wés 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 in vacuo and the residue azeofroped with _
~ dichloromethane to give the title compound as a yeliow oft, (233mg, 0.6mmoal, 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).

Thé 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 - H
. Y
CH-CHy X

HOzc/ . O

)
20
_ Table 1
Ex | Prec |R’ X-Y | Data

2 | Prep | methoxy OMe | 'H NMR (CDCl; 400MHz) 5: 1.1

2 |ethyl \(f\/@ | (&, 3H), 1.5 (m, 8H), 1.9 (m, 4H),

‘ 2.0 (m, 2H), 2.5 (m, 3H), 3.2 (s,

Me 3H), 3.3 (m, 2H), 3.8 (t, 8H), 4.0

- (s, TH), 5.6 (d, 1H), 6.8 (d, 2H),

7.1 (d, 2H). LRMS: m/z 404 (M-
HY.




3.18 (t, 2H), 7.1 (d, 2H), 7.23 (d, 2H), 7.68 (brs, 2SejtembBMBIOSES . 1z

386 MH
2.16-2.

. CHN: 0.

g%(%dn%mg‘é% 7

1 H20

" 90-3. 08 2H), 3.18-3.50 (m .
2.90-3 (m 2H) , " HNVR ( BSDTIB2/04500 VHz )

7H),

"HNMVR (CDCl 3, 300MHz) . 8:1.40- 2.80 gm181(2H) ,
. S,

1H,

7.20-7. .77 t, | H), 8.50 (d, 1 H.
8:1.35- 1.43 (m 2H), 1.55-1.65 (m 4HBY 1.66-1.90 (m 6H>,2}1-g7ég-0? (m
2H), 2.20-2.29 (m_2H), 2.58 (t, 2H), 2.80-2.90 (m 4H), 3.24-3. LRV
2H), 5.4PE¢bisPret HR, 6.90] {8y T H), 6.92 UDaa ), (. 10T, sd 3 36
ES- m z Ba2 {Riep)|.meftoupd; C, c/3_LT, 73771 (%b %2 he ' HNWVR
Requiresl C,|373.{&khyiH, ~ 9} 06; N,75 (M 4 15 8 (m 7H)
(CDCI 3, -BOONHz) §:1.50- 2| T Tori¥f), 2.4§- HQ , e
4.25 (s,{3H)], 5|77 (t, 1 H#e 6.65-6.75 (r (2P0, 2. 51 (m
mz 420 { MH. 1HNMR (CDCI{3, 300MHz) 8: 1.3 L it
1H), 2.68-2.83 (4, 2H), 3 23-3.50 (m 7H) , "@ )
3H, 7.§7-7.490 (m 3H), §.72 (d, 1 H. LF 2 43 Prep
Sept enbdr 2405 WD 02/ 079143 46 PCT/ 1B02/ 0C A ]
HBr * HNNR ((D3CD,| 400MHz) 8L 451'?:.2.: L §1r\r 3. Sin o 17 (¢ “’i—i) 2.55
1. 72- 1. 1% (MPréF) metnBa; - 90 é'” A E g \g XCDCh480MIRE) 3.3 5 380 (M H) .
(t, 2H,3.17 (t, , 7106 (d, s %m .G m, i&é2H)C, 157, 10:
‘Found: ¢, 57.52, {57.59; H™G6 6; N, ._9‘3,],1,2?;_,)' Py m,l?ln,z.z;'(m,’
H 6.58] N, |3.58[(M+ 0.13 pentane 1H), 3.2 (s, 4H), 3.3 (t, 2H), 6.0
- (bs, 1H), 6.9 (t, 2H), 7.1 (1, 2H),
10.4 (bs, 1H). LRMS: m/z 379 (M-
H).
5 | Prep | methoxy 'H NMR (CDCl; 400MHz) 5: 1.4~
5 |ethyl M/@ -1 1.6 (m, 10H), 1.8-2.0 (m, 4H), 2.4
(m, 1H), 2.6 (¢, 2H), 3.2 (s, 4H),
3.3t 2H), 3.3 (¢, 2H), 5.9 (bs,
, 1H), 7.1 {m, 3H), 7.2 (t, 2H), 10.4
(bs, 1H). LRMS: m/z 374 (M-H").
6 | Prep | methoxy ~'| "H NMR (CDCi; 400MHz) &: 1.5-
6 |ethyl \/\)@ 1.6 (m, 10H), 1.8 (m, 3H), 1.9 (m,
1H), 2.0 (q, 1H), 2.5 (m, 1H), 2.6
o (. 2H), 3.2 (m, 4H), 3.4 (q, 2H),
5.9 (bs, 1H), 7.1 (d, 3H), 7.3 (m,
' 2H). LRMS: m/z 362 (M+H"),
7 | Prep | methoxy - _~0H | 'HNMR (CDCl; 400MHz) 5: 1.6
7 | ethyl \/\Q’ (m, 8H), 1.8 (m, 2H), 2.0 (m, 2H),
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
. ‘ __{ (C24HsNOs requires 378.2275)
8 | Prep | methoxy - F "H NMR (CDCls 400MHz) 5: 1.5-
18 ethyl L £ | 21(m, 14H), 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-
H"). HRMS m/z 430.2206
' _{ (CoeHaNOLF; requires 430.2200)
9 | Prep | methoxy . Et [ 'HNMR (CDCi; 400MHz) 5: 1.2
- fe 7 ety \/\/Q/ | (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), 3.4
' ' (m, 2H), 6.9 (bs, 1H), 7.0 (d, 4H).
LRMS: m/z 388 (M-H"). HRMS
m/z 390.2639 (CpsHasNO,

requires 390.2643)



46 Prep HVe ' HNMR (CDCI 3, 400MHz) & 1.41- 46N, 1.55 % Sept@idper 2007-1. 73 (m
4H), -N1.82-2.00 (m 6H), 2.33 (t, 2H), 2.78 (t, 2H), 3.33 (g, 2H), 4.07
(s, 3H w5 1 H, 7.22-7.36 (m '2H 7.51 (s, 1H7%1C€§mg, Z{)Prep
HCI\I'HNI\/‘EE(O%%E*%% 400MHz) & 1.45- 671.52 (m 2H), 1.58 y‘“’s

1.75-1.90 (m 4H), 1.93-1.95 (m 2H) 24®5-2.29 (m 2H), 2.66 (t, 2H),
3.22-3.30 (m_2H), 5.67 (bs, 1 H, 7.27 (d, 2H), 7.51 (d, 2H). ES mz 327
(M H) . Fduind] Reec J&R'78, 58-89 H, 6. 96, 6. 9@athl 6. 40, 6.41. Requireg: C,

58.57: H| 16. §@repl| by W + ey uaionts + 1ﬁﬁqm(cg, Fgmw;,_n RNV (4DCI 3r
400MHz) §: 1. 49047 Nderyi m :.%ﬁﬁm‘i% -ﬁH) n% H)

2.77 (t,|2H) | 3.39 (g, 2H), BRS,2.4 2 (tC 2H), ‘
7.45 (s, |1 HY, 7.40 (d, 2§), 7.87 (s, 1 H). 25 7 49 Prep
Ho ' HNVR|(CD§I 3i - 400MHz) & 1.40- 481.53 (m 5( g égH), 2.28
(t, 2H), {2.56 (t, [2H), 2.77 (t, 2H), 3.27 9 7 36 (brs,
1 H, 6.7t (d, 1 H), 6.82[(s, 1 H), 688(8 ,(MH), ES.

Anal . Foynd € 69.81; H §.09; N, 3.88% CILUbskidit 10. 17;
H 8.13; WN 3.90%! 2 Sept g¢mber 2005 WO 02/ Q7 @13@ ﬂ*’l%“w%f‘%é7 51Pr epH
50 2PrepH 51|53Prgp(S)- 52net hoxy ethyl 54 un@@; 67.71; H, 8.74; N,
3. 41 CasHuNO50. ‘15H20 requires
C, 67.67; H, 8.72: N, 3.43%
'H NMR (CDCl; 400MHz) 5: 0.9
(t, 2H), 1.3 (m, 2H), 1.6 (m, 8H),
1.8 (m, 3H), 1.9 (m, 1H), 2.0 (dd,
1H), 2.4 (m, 1H), 2.6 (t, 2H), 3.2
(t, 2H), 3.3 (m, 5H), 3.4 (m, 1H),
4.5 (t, 2H), 5.9 (bs, 1H), 6.7 (d,
1H), 6.9 (d, 1H), 7.0 (bs, 1H).
LRMS: m/z 404 (M+H"). HRMS
m/iz 404.2434 (CpaHaNOs
requires 404.2431)

12 | Prep | methoxy ' - | 'THNMR (CDCI; 400MHzZ) 5: 1.5- |
12 | ethyl : 1.6 (m, 3H), 1.6-1.7 (m, 6H), 1.7-
- 1.85 (m, 3H), 1.9-2.05 (m, 4H),
, . OH 2.5-2.6 (m, 1H), 2.7 (t, 2H), 3.1- -

11 | Prep | methoxy
11 - | ethyl

3.2 (m, 1H), 3.2-3.3 (t, 1H), 3.3
(s, 3H), 3.4-3.5 (m, 2H), 6.6 (bs,
1H), 6.7 (d, 1H), 6.8 (t, 1H), 7.0-
7.1 (m, 2H). LRMS: m/z 376
(M+H"). .
'H NMR (CDC!; 400MHz) 5: 1.5-
1.75 (m, 9H), 1.8-2.0 (m, 5H), 2.1
{dd, 1H), 2.5-2.6 (m, 1H), 2.6 (1,
2H), 3.25 (s, 3H), 3.25-3.3 (m,
2H), 3.35-3.4 (m, 2H), 5.9 (bs,
1H), 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)
'H NMR (CDCl; 400MHz) 5: 1.5-
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
} (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)

13 | Prep | methoxy
113 ethyl

14 | Prep | methoxy
14 ethyl




_X-Y 47 W Me PCT/|B02/ 00807 Data 1HNVR (CDCl 3, 400M-ByptSmbes 2005 1. 45 (m
2H), 1.56-1.59 (m 4H), 1.73-1.90 (m 6H), 2.23 (t, 2H, 2.40 (s, 3H),
2.55 (t, 24 (dt. 2H), 5.60 (brs, 1 H), 7.05 (d, 2H, 7.14 (d, 2H).
Ol Wb (MH, ES-. Anal. Found G, 63.68; H 7PEBIEN08767%
CLOF27N03S.0.09 TFA requires C, 64.04;4H 7.59: N, 3.89% ' HNVR (CDO 3i

400MHz) 5:1.20 (d, 3H), 1.40 (m 2H), 1.50-1.90 (m 10H, 2.20 (m 2H),
Lo Y R A (W) 450 (1‘ 2H)

2.60 (m | Bx Hpread. 0% (M T _K 35 (t—2H)n; —25 - , ,
( re@ % ( ‘NJY“ - ) Q_até) z \l; l IDI\/R s 358

JU

5.50 (brfs ) 1 .
MH , (Esr.%' i@@é@(%ﬁ?g{%m b d!"}%, (1}%2? 151 eo (m
6H), 1.9¢ 4H) | 2.%30 0 (t, . 1
H)H? 4. 50 (E,mzH)H? 5. 40 (((jm 1°H),  6.65 E % {dd 1%)512(41251 1H)6 9: (s, 1
H. LRVS]{ nl 3 358|(MH), ES-. 'HNMR (CDd 3 2§(843t115329%a (m 8H),

1(. H

1.78-1.94 (m| 6H),| 2.41 (s, 3H), 2.45-2.5( >-3.4 (38 ,
3.22-3.27 (m| 5H),| 3.32-3.37 (m 2H), 5.72 &5 @  2H)y 7 d(%t*-erD, 7.15
(d, 2H). {LRMB: iz 406 (MH, ES. Anal. F f§239 éNﬁt*)MRMSM- N,
2.87% :22AH/$3NO45 0.26 E{OAC requires C, |6¥2896.TR43 (o4liNQsCB. 1694 ' HNWVR
(CDCI 31 {AVHBI ST & A8 53—m—3H) 15 5880.1888) 1 70-1.82 (m
1H), 1.8B-2. Geipm 4?5), P. 28 (t, “"3 3 NM&EgDClssOﬂMF(m a8H) | 4.23
(t, | H| -4. (t] 1H), 1 H, |6 3 1.95 (), 16HB.BB(O: [. 1 H),
7.11 (t, |1 H), 7.18 TH), 2.55 (m, 2H) 3.25 (m, 2H),

3.7 (s, 3H), 5.7 (s, 1H), 6.8 (d,

2H), 7.1 (d, 2H). LRMS: m/z 374
(M-H). HRMS m/z 376.2485
{Ca2HasNO, requires 376.2482)
'H NMR (CDCl; 400MHz) 5: 1.18
(d, 3H), 1.45-1.96 (m, 11H), 2.08
(m, 1H), 2.41 (m, 1H), 2.59 (t,
2H), 3.3 (t, 2H), 3.8 (s, 3H), 5.67
(m, TH), 6.82 (d, 2H), 7.08 .
2H). LRMS: m/z 348 (M+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 1Pgep_ H | | 'H NMR (CDCl; 400MHz) 5: 1.47
(m, 2H), 1.73 (m, 4H), 1.77-2.00
l _ N Cl (m, 6H), 2.31 (m, 2H), 2.60 (t,

17 | Prep | (R)-Me

18 |Prep | H

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").
'H NMR (CDCl; 400MHz) &: 1.40-
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").

"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 (t, 2H), 3.26 (q, 2H), 4.53 (t,
2H), 6.59 (m, 1H), 6.70 (d, 1H),
16.90 (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. CyoHa7NO40.25H,0
requires C, 68.65; H, 7.92; N
4.00%

120 {Prep H.
20 |

21 {Prep |H
- 121




(dd, 1 H. LRVS: miz 330 (MH ES-332 MHO 354 M\a*.EStptemibdnagos Found C,
69.81; H, 8.09: N, 3.88% C21H29NO4 requires C, 70.17: H 8.13; N, 3.90%

.o 005 WO 02/079143 ExPrecR 55Prep(S)- 54nethoxy eth
56Pr ep(g)b g@rref oxy ethyl 57Prep(S)- 56nethoxy ethoxy ndtdiyiB Oy@slﬁ/ep (9

57 met hoxy- ethoxy nethyl 48 -X-Y Me 4M PCTI 1 B0O2/ 00807 Data ' HNVR ( CDC3,
400MHz) S: 1.47- 1.70 (m 8H), 1.73-1.79 (m 2|—|) 1.94-2.06 (m 5H)
2.45-2. SIEL M pred [FA. 2. 59 Ky ZH), 3: 1?3‘ -

3. 33-3. 321 nﬂpreﬁl'i)s)ﬁd (T 2H - 6.g6 (brs & "6,0’*'*', .,, 6.89

(d, 1 H| 7.0% ( otho w/@%oz (m 19'%"'9 o 46.36; H

8.20; N 3.29% (¢ reqwr %5 [ N, 3.34%
2?

"HNMR (dDCI 3, 400 8 1.50- 1.70 (m er , 9 2.[05 (m
§3c (m

5H), 2.20 (8, 3H|, 2.50 [(m 2H), 2.55 (t,
5H) | 3.30 (mh 2H|. 4.50. | (t, 2H, 5.80 (t(g:s ﬁ“( 2@?2}:3 6.85 (s,
L H. LRVS: jmz 1432 (MW ES-. MP 75775, LRMS miz 394 (M-
| H).
23 | Prep | (S)- F 'H NMR (CDCl; 400MHz) 5: 1.4-
23 | methoxy- \/\/Q/ 2.1 (m, 14H), 2.45 (m, 1H), 2.55

sthyl (m, 2H), 3.2 (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"). [0, +0.4
(EtOH, ¢ 1). HRMS m/z 380.2232
(CazHaaNOs requires 380.2225).
Anal. Found C, 63.73; H, 7.92; N,
4.11. CaqH3zoNO,F0.67H,0
requires C, 63.62; H, 8.04; N,
. 3.82%
24 | Prep | (S)- OMe 'H NMR (CDCl; 400MHz) 5: 1.4-
24 methoxy- \A/Q, _ 1.70 (m, 8H), 1.80-2.05 (m, 6H),
ethyl [ 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 | (S)- . ' o 'H NMR (CDCl; 400MHz) 5: 1.41-
25 | methoxy- \/\/OZ) 2.06 (m, 14H), 2.43-2.60 (m, 2H),
ethyl 13257 (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). [oJp 0.00 (EtOH,
¢ 0.93). Anal. Found C, 66.85; H,
8.24; N, 3.35. Cy5HasNOg0.5H,0
requuresC 66.97; H, 831N,
: 3.40%
26 |Prep |H - N, | "HNMR (CDCl;, 400MHz) 8:1.13-
- 26 _ || 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).

\




'HNVR (CDCl 3, 400MHz) 8: 1.43- 2.06 (m 12H), 2.57 (t2S@pmbarB®5 (brm 1
H, 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), 7.080®07%4H ~ |LRvS: mz 432 (MH), ES-. Anal. FoundCT/IB62003G7 H,
8.16; N, 2.99% C24H35NGCs.0.5H20 requggres C, 65.14; H, 8.20; N, 3.16%
' HNMR (CDC13i 400MHz) 8:1.42 (s, '6H), 1.47-1.67 (m 7H), 1.76- 1.86 (m
4H) 5 o. o MQL\LI\ ) (o ’)I-l)

3 5% g g:EkU .P[‘qé“ R'l 2:?5 I_gd._Y_ZH) —2-592; at 3} S+—=H

. = . ly \b, y Q. U~ 9. Y 1 T O T

6.00 (br s?ylgﬁ%.gﬁ? il 1) Yo7 d, 1y o '?EQ@Q!& 4GYMHZY a0 1 2 460
N (0)

o1 N Q40 N 3%5 2 A2 (m ,3H),
(MH, ES. Ahal. nd G%56-62; 6. 93:| (i 2b). k66 m, L AENGs_ 1.[2 TFA
requires{ C, b7.00f H, 6.77; N ~2.34% 2 $ )t 80k 29 Opy D143

:

: . ’ 30 Gile 404
ExPrecR B9Prep (R)- 58netlhyl Prep (S)- 604 } e 4§’H)g'~
X i 1 HRESHAHE 08 ( 3g2net hox
géLﬁolrrethoxy ethyl[ (S)- 63Prep methoxy 6letfHr Sy 2H)§ﬁ7.10(§,82lgl)?)7.20 y
y (d, 2H). LRMS: ES+ miz 392

(M+H). HRMS: m/z 392.2431
(C22H33NOs requires 392.2422)
Me | '"HNMR (CDCls, 400MHz) 5: 1.30
{m, 2H), 1.40-1.70 (m, 6H), 1.80
(m, 2H), 1.90-2.10 (m, 3H), 2.30
s (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).
"HNMR (CDCls, 400 MHz) 5:1.60
{m, 8H), 1.90(m,4H), 2.00 (m,
0Bn | 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).
'HNMR (CDCls, 400MHz) 5:1.43-
1.76 (m, 10H), 1.80- 2.15 (m,
oMe | 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 | methoxy MeO OMe | "HNMR (CDCls, 400MHZ) 1.50-
31 |ethyl 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 %) -
"HNMR (CDCls, 300MHz)
1.50-1.78 (m, 12H), 1.91-2.13 (m,
OMe | 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™ m/z 406 (M+H).

28 | Prep | methoxy
28 ethyl

:

29 | Prep | methoxy
29 ethyl

-

30 | Prep | methoxy
30 ethyl

-

d

32 | Prep | (8)-
32 methoxy
‘ ethyl

é




Prep (S)- 6463methoxy ethyl PCT/1B02/ 00807 -x-Y 49 CR SplembirR006D0 3,
300MHz) 8: 1.40- 2.23 (m 15H), 2.43-2.63 (m 1H)( 23&{;)295(m7613|—|%
3.29 (s, wifd a 1H\WR (CDCI3 400MHz) . S: 1.08 (s, m m
7H), 1.80 2’075925’ , 1.88-2.0 (m 2H), 2.10 (m 4BC L}’%’f&

(t, 2H), 328(m 2H) | 580(brs 1H)44682692(m 2H) 695(dd lH).

LRVE: m 7z_396_(MH ES' 398 M+ 420 MNa+ ES+. Anal. Found C, 55.84; H,
6.20; N, [Ex01%ec CROH25172MN0%. 1 H20. 0. 21 CHPGk®Z requires C, 56.03;}H,
6.38; N, {33. 2Beép | HNVR (CI 3 - 1'@AvR @Ddl 400%& 5%4@5 m
12H), 1.95 (& 2H), 2.45 n(mlzm 5% dh, 3]15 (t,
oH), 3.5 (&, 3H, 3.30 % OZN)bE% mleb 6| 70 (d,
1H, 6/90 {d, 1/H, 7.0p zﬁa F&H),%%o brd NMR
(CDCI 3i 300MHz) 8} 1.50- 1. : )1(1 ,725-%1 -il;-|),99-35?{ éH, 4H) ,
2.21 (s,|3H)| 2.5p (m 1H), 2.60 (t, 2H), 34 %H ,311-§,07 PH)
3.35 (m|2H)] 4.5p (m 2H), 5.80 (brs, 1 é Rrv% '(5 I H)

LRVS: m} 46 (MH, ES-| 'HNWR (CDO 3, 3 (

1.60-2.0 H"%’%) ﬁ%‘b 73’ ;15(9m(d,
éﬂ 80 (t,

3H), 3.5
2H). LRMS:
- 2H), 3.30 (q, 2H) 560 (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)- F | 'THNMR (CD;OD, 300MHz)
135 | methoxy \/\/@i §:1.45-1.88 (m, 8H), 2.0-2.12 (m,
| ethyl o | 3H), 245 (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: 0.15 CHzCIz

36 | Prep [ (S)- ~.-C | 'HNMR (CDCl;, 400MHz) 5:1.45- |
36 | methoxy \/\/@ 1.70 (m, 10H), 1.75-1.83 (m, 1H),
ethyl F | 1.856-1.96 (m, 3H), 2.05-2.15 (m, |

2H), 2.43-2.52 {m, 1H), 2.57 (t,
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)- Fu F | THNMR (CD:OD, 400MHz) 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),

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: 0.38
CH.Ci, 0.6 H.O

38 |[Prep [ H | _ F | "THNMR (CD,OD, 400MHz) &:
38 | 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 (i,
1H). LRMS: ES” m/z 338 (M-H).
CHN: 0.51 CH,Cl,

n




-1.8(t, 2H)

(s, 6H), 1.4-1.79 (m 10H), 1.93 (m 2H Sefled®ef o5l H), 3.17
(m 4H), 3.3 (s 3H) 3.38 (m 2H), 4.55 (t, 2H), 5.5 (brs:, | H, 6.7
(d 1 Héwézé H, 7 2 (s, 1 H. LRVB. MH 430. (ES-) 3.03-3.57 (m

3 / §4(3m - 5.99 (br.s, 1 H), 7.19 (d,PCHyBo24088@0 (d,

LRVS: M+H, 426. TS+.
ExPrecR—X—YData 65Prep{S)-cl"’

2 Sept enber452005 WD 02/ 079143 PCT/ | B0O2/ 00807 50
HNVR ( CDCI 3, 300M—|Z) 5: 1.17- 64nmethoxy2. 17

(m 17H)[ER. FE(M_T Ry _etnyl 2 98 S M PH—3-64-3—77—m Me2H),
5.93 (briso [Pl H. 20- 743 OFM 2k CRVET I —440—S466Rrep( S OVE' HNMVR
(cDA 3, SOOM-ng . 1. 40- |65net hog(yZ.k:18 (m ﬁ%‘gﬂf@gﬁ?ﬁo@@ Z)p- 189
et hyl 3. 30 (s, 3H)|, 3.26-3.48 (m 3. 88 §Hé 1- -6§9§"I=6 19498 | 6.83
(d, 1 H] 7.04 (d 1 H, |70 4s, - Apdp ef Qj(tg? bd-‘%ﬁm:r%H)v.eo; N,
3. 00% 622H3201N05 0.751-|120 requirés C, 4 6ét 1%%
67Prep(S)-O HNNR (CDQ 3, [400MHz) 6: 1.42 ¢ r%% g@g RMS:45]1. 66
(8H), 1.74-1,80 :|1), C- lethyl (m 2H), 1.8 M CH 1608 2 92 (1 H),
2.42-2. BT N 275 (o L..,, 3—20-3- (m 6H) 3 31-3 36 (m 2H),
4. 80- 4. %mpﬁﬁl 1)H, 5.77 {(brs, 5Ot HNMF%sO@ . @90Miiz) &: H) , |6. 93 (s,
1H. ; 440. E$Q.. A t i vel y ):20524 i’bé\'lpfﬂé)palJ ed as
fol | ows:| (29)- 2 4f 1- 3- [4-XhI oF0 hén ro <1ﬂ17r$dte?éﬂbbﬁ3t(t é-"‘BJZ)Oém | meth 1
- 4- metHo bdt anoilc acid To a solution of {&E)FbaliciHY 260 @r2par at ifon 22
(9.6 g, |21. 2 mml ) in di¢hioronethane (5] ’3r?18)(t\3é?9 A ddo2h), 71A3uds o@cet i ¢
acid (1¢.3 i, 212 mmol) fand the resul tant 2Hy| 708 sk LERNSTES afr room
terrperauﬁ Johets—under—an—alros| SR {MAD. CH: OlfeHs@act | on  was
en add (] c(if%%ll )%_(,)dl um car bon ol ut dT'NMﬁHQiﬂC!@BO&M]:&%BW/%-soI ution)
h sfirrifn rh ?’We M@ueou 21888, 1) 2ot8-2@8(npIaHg, and 3.
The layeérs were {f 2.90-3.08 (m, 2H), 3.18-3.50 (m, '
7H), 6.18 (s, 1H), 7.20-7.31 (m,
et 2H), 7.77 (t, 1H), 8.50 (d, 1H).
42299 "HNMR (CDCl, 400MHz) 5:1.35-
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 (1,
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, 336 Requires: C,
. 23531 H, 8.06; N, 3.75 (M + 0.06
: . S tOAC + 0.34 pentane)
I P ®& O, | *HNMR (CDCl;, 300MHz) 5:1.50-
ethoxy ] 2.12 (m,14H), 2.48-2.62 (m,3H),
. ethyl | 0~ |8.23-3.47 (m, TH), 4.25 (s, 3H),
| - |87 (t, 1H), 6.656.75 (m, 2H),
- 6.81 (d, 2H). LRMS: TS" m/z 420
: (M+H),
44 zep g‘»e);h . "HNMR (CDCls, 300MHz) 5:1.37-
ey Xy 2.02 (m, 14 H), 2.40-2.51 (m,
y 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).




10 separated and the organic |ayer was extracted wit P Geptember Zmdi um

carbonate so

vol unme off

ution

The | ayers were

(2 x 20 M of a 10% w v solution).
were conbi ned and saturated brine (80 nl) was then added,
2- but andM@ 0RAPIA ) |
extracted again with 2-butanone (2 x 5
were then dried by azeotropic disti

an nar\nrrnrl gnrl i-lnn mvfllrt;\ \

f ol | owed

The conbi ned organic |

The aqueous | ayers

by

separated and the aqﬂemuwzmemer was
CUDE !
Ion at atnospheric 15 pressure to a
\as

ayers

retpon

UTT

di | uted

filtrati
sodi um s
purified
et hyl acy
mat eri al

azeot r opi
at at nos
ethyl a
crystall
the pure

45
| t

c .

sed

sod

n-ar
(€]

bher i
cetate (1

onoe
TUTTCO

\

i a
§5t he
(87|m) and

2 Sept enber
C pre

ct WwWas
L.t _of t

prod

LS

at  §
title ¢
by fecrygtalli sat
bt at ¢
‘wa$ rengved by filtration.

pssure (1

et hanol (13 m)

Y005 WO 02/ 079143

then col | ected by
ne_ title product

ooty

50 C for ir s | UFAHMR

b Qnpound a whil tlefZsbPil dm BHx 6.

i on a3x”foFT ows. TéHhe? & d8dm,

al: 2k 1598205 (g
The et KaRd) 2bs(tt 2 31 b D, by

o renmove 110 m ¢
15 m ) whereupon crystall

Y

CARH08Myz) & th
1'@&&[‘1!%
JLE3- 1k

Zh ol Ubl

BOP (dsdi). Ga50H, 28) LIRS |
hESs 5V, 38 (M- dFeungt &ced

§Z5207 .62:01r6.6%.. 6.9%id\,r es
3137, B:3at Requitan & ST48ubm
§é53a giddientang) s

I

D

(4.51 g,
( DVBO- d6) |
H, 1.91¢
3.13-3.2
(ES nega
pur poses

. BPEeRl

H 51 9%
B: 1. 26-
3 H, 2
H), 7.22
D [ 2M H]
P_produc

E)
/ (m
2
. 78
titl

m p.

L.58 (m NL.
(d,™2 , 71.29 (

(35C1), 394 [M
I (i.e. the free

(ethyl ape{ HNYRACDG,, 206MEZ) 5:H AR

52.56. (4 2t 1.57-H)73 (in, AH)1. B

3 1(@72Q0 W” 6‘&)1 2@3((3, ,2|'ﬁ, H)

12H)Y)7 56, 1D 720N @Ed 1HY. di

this sodj:
extracted w
of nitrogen
300MVHz)

2.93-2.2
(m 2 H),
789 [2MH "

0.46 15 [cm;
rate: 1./0 m
W@ 220 jnnt -
Retentign Ti

.

it

H wat er
chl or one
t he sanj
22-1{ 80 (m
1 H, 253
20 (df 2 H),
35C), 394 [M
nmobi
mn;|{ tenper
Sanpl e conce
mMe. nj nor eny

SBfep
t 67 di
over

e phasel!

- acidifieg
thane R.

11 H), 1. 81 1.96

2 H, 3.03 (q
.30 (d, 2.H, 7.
H" (35C); HPL
hexane/ | PA/ acet
ature: anbient; i
ntration: 1.0 ng/
ntionmer 11.4 mn

b HIIRACOCN, a0oRiHaY §:0; 250
152 (eQRMENL5EY 85 ( a
01 FEOAOE {my, 4H, W3-
£R), 228420 ImOBHS,- 2065 (tm
521@1 t:;tﬁzﬂ-{s Eg%ﬂa b, C(%Ea bs, 3
274d
O=6TRf288T. M:é? rrdunal Q)AS
58&3!58&9954 65,%.96:W,V) ;
N6 @016.4M ReaLine®:C, 2 47; Hief

'6.581 RPGLBE 4N AP Ridtar -Phakp
5,55%FA)maj or enantiomer [l

b

D

(94.3% .| 40
of Exangl e -2
solutiorn. TH
i sol at eq by
Angl e |1t eng
-Theta 92- TH

%muSalts
247200 ng) we
e resulting ﬁ
filtrfation.

ity ‘Angle Int
eta Y2- Theta

he product gave tihg
ensity Angle Inte
% 3. 55230. 817. 7081

of ammL-Z% m
S added
| O s red

WMR*E&@E:@ 2001AHE$ 1 200 U
r%a? \cﬁetﬁﬂ)'fbo ROP'

3§@& Izrw @97% e

Pg %er ni
r%rﬁ?%%ﬁ 1éi—‘f§ %7(%1

Th
LRMS: m/z 358 (M+H), TS.

' 49

Prep

_ H
48 |

'HNMR (CDCls, 400MHz) 3: 1.40-
1.53 {m, 2H), 1.74-2.03 (m, 12H),
2.28 (t, 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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7.154817. 932923. 14123. 230. 95217. 5 9. 5263. 118. 3131223. 238ftembad 20437 15. 7
10. 35915. 718. 54523. 924. 08813. 931. 78813. 9

10. 6081«V%18.8111424:31312.632.11424.6 11. 03519. 734. 224. 58822. 732. 99813. 3
12. 3693.Y?92873440025. 01325. 833. 37518. 8 PCT/IB02/00807

12. 93913. 220. 27390. 625. 51429. 933. 81514,

1342331' 2. 320. 62751. 925. 98725. 534. 266' 14. 4 13. 83514. 220. 82929. 4' 27. 107

-18. 235. 55& 345 o:. Q26-902628-427.-39530. 635 98914 1
14. 887- 1@ Eo o2 86 Y36 51416 7 14 Data_ .

16.821. 6114 g .{7162138./15114. 6 : qTHBIMR (OB CYCHTIMIG) $14.37-
PCT/ 1802] 00807 54 16. 37224%92]. 88 228. 18184938, B25156-1.59 (m, 4H),
16. 8136. P22.[17424. 328. 98927.723909T19 1.73-1.90 (m, 6H), 2.23 (t, 2H),
17. 20322} 122, 47247. 130. 23213. 439. 96113 17.|40838G, 3HDI X.5% (te), al24gdapni ng
calorinmefry |(DSC) was perjf ornmed using a Pgr2d)n5.80ens, D705 [n2HY, urent
fitted wth {an adtomatic |sanpl e changer. Agptbid, Bi.cl \LRIWS ok 3ube $anpl e
was accuratgly wgighed irffto a 50 microl it déMst)mSiiAnal.Faund el 68.68p seal ed
with a § perfforatjed |id. {The sanpl es wer e |libJtG& Nat3.67067 i nut e ovel the
range 40C tq 300€C with g nitrogen gas pul§aeHOy8.0409 TFA segaindssCpgcurred
at bet ; H0-and-150-C dnd a__nnin nelt bhéhOdeh, ZED; Nnd.89%6 C. The skilled
‘per son q‘&f ?)‘?eé'rat e th 2N { PENMR (GYC,400MHE) 81020t hi s range
as a redqult sanmpl e i ny @, @k, $aoYm] bel),sesh- ug“osa t of
Exanpl e |22 dave f#he f ol g ) (MADGH X 2120 @ SH)Y2.60 ntensity
Angle Irtengity Angle | ntenS| tyM@ Thet a 9%@41Mhe3.05 4B, 1HH 8l Y2H]| het %
1217]7149%. 622. 7353028. 92623. 8 6. 654 LBAHS . 10634.80 (17 28), 3650
0223.5 7{5466618]6428. 824. 12631. 9B(brd 58306770 (d, 1H), 6.90 (d,
1318]9028P. 424. 38845. 230. 88529. 2 1D18RFN (s, IH-HAGHAS LA %%25 831. 4821
11. 57154 40683 925 29826, 732. 6616 8 1p(M4N0E§20. 502.

31.825. $P820Prpu| 2723, 1 THNRER (GO0, 408 BYELA 6
15. 12533. 6209942B1. 527. 1 (d, 3H), 1.40 (m, 2H), 1.60 {m,
15. 6676(. 321. 559p2. 627. 4 6H), 1.90 (m, 4H), 2.5-!0 {m, 2I-'l),

_ 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".
'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:
miz 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%.
'HNMR (CDCl;, 400MHz) 3: 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 (i,

1H), 5.70 (brs, 1H), 6.78 (dd, 1H),
6.88 (t, 1H), 7.11 (t, 1H), 7.18
(dd, 1H). LRMS: m/z 330 (M—H)
ES 332 MH" 354 MNa* ES".
‘Anal. Found C, 69.81; H, 8.09: N,
3.88%. CzHxNOQ, requires C,
1 70.17: H, 8.13; N, 3.90%.

53 | Prep { (S)-
52 methoxy
- ethyl

54 | Prep |H
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cycl opentyl | met hy4but anoate Mew 0 e Me4® O The product from Preparation 68

(325ng, 1.08mmol), the product of Preparation 73 (178ng, 1.08mmol), HOBt
(146ny, {1EXgnPret)] RWSCDI [((Xo¥ng, 1. 08nmol )| @aig  tri et iyl am ne (0. 3 ,
2. 16mol |)55vererept fi (Syed t dget her 1n_di Chl or]OpRiiR DCB@OO OCi)Qi_I7J_
t enper atjure [fSr l4mbbuoks. m“W@(M’a@-I H‘?‘é
di chl orgnet ane (jlethyrl ) (amd_wa cho it h waqtg‘{_ iilc | ayer
was drigd over nggnesi umjfsul phate fi terem) g@ (p n"l r‘i vacuo.
The proguct jwas pgurified]by col um &hr omat;Qgy ng3 _30:%1 mgt hane,
then 99:|/1 dilchl orlonet hang: et hanol , then C @'.5 LS g ?d?§1 hqnol (Rf
0.2) to|givd the |product Jas a yel | ow oi | gr B 41y, 302 H|NVR
(CDCl 3 400WHiz) 8:] 1.4 (s} 9H), 1.6 (m 5H) =) P (- 1IH), 2.3
(m 1 Hf, 2.6 (t,] 2H), 342 (s, 3H), 3.3 (r L‘ﬁnai?F b . 7 (t, 1 H ,
6.8 (d, {2H) | 7.0]|(d, 2H))] LRVS: nfz 448 . £ £l Y arrpl es of
formulaj(1Vvd), Lé. 'conpgunds of general f FW{'Ie L &A’&f %—Fﬁ% If's
tort-bufyl, jwere|prepared by nethods siml 3t§;)yrepa’r 1, rornthe
precur soiBg | d d (S¢e Tabte 3 WO 027 Lo—g :
PCT/ 1 BO2/ oo%gg&é; ?fé%hgx& 7 C% Ovi ch, 30_-r éAH’zTE &Sﬁ" M~t..
ZEEN_Z,NG,C: ui C01-- g( ), 2.50
(m ZH) 255 (t 2H) 3 15 (&, 2H),
3.30 (m, 5H), 3.40 (m, 2H), 4.50
(t, 2H), 5.80 (brs, 1H), 6.70 (s,
1H), 6.85 (s, 1H). LRMS: m/z
' _ 432 (M-H), ES..
57 | Prep | (S)- 0 'HNMR (CDCls, 400MHz) 5: 1.43-
56 | methoxy \/\/Q/\) 2.06 (m, 12H), 2.57 (t, 2H), 2.63
: ethoxy ' - { (brm, 1H), 3.18 (t, 2H), 3.27 (q,
methyl 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%. CxH3sNO.0.5H,0
7 requires C, 65.14; H, 8.20; N,
: 3.16%.
58 | Prep | (S) O me | 'HNMR (CDCls, 400MHz) 5:1.42
57 methoxy- \/\/@:)(Me (s, 6H), 1.47-1.67 {m, 7TH), 1.76-
ethoxy : - .| 1.86 (m, 4H), 2.04 (dd, 1H), 2.55
methyl - (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%. CzeHagNOe. 1.2 TFA
requires C, 57.00; H, 6.77; N,
2.34%.
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Ex [ Prec |R' -X-Y Data
59 | Prep | (R)- 0, ¢ | 'HNMR (CDCls, 400MHz) 5: 1.08
58 | methyl \/\/Q: ><o | (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

| methyi

63 | Prep | (S)-
: 62 methoxy
ethyl
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Ex [ Prec [RT -X-Y Data
65 | Prep | (S)- c 'HNMR (CDCl,, 300MHz) 5; 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) Retention 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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PREPARATION 1

fert-Butyl 4-methoxy-2-{11-({{3-(4-methoxyphenyhpropyllaminolcarbonyl)-
5 - cyclopentyllmethyllibutangate

Me
~o

. Q
i \'Me
o .
Meﬁ/o kl
0]

Me Q
‘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).

m
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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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r C3=NL\ | NCOCl;) 8t £:@0 (s,-9H)NN 45-£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), 7.54 (d, 2H); LRMS: m/z (ES*) 407 (M+Na).

5 PREPARATION 68
1-2-{tert-Butoxycarbonyl}-4-methoxybutylicyclopentanecarboxviic acid
Me\

(0]

Me
Me O OH

Me O

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

10 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

15 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), 8.3 (s, 3H), 3.3-3.4 (m,
2H); LRMS: m/z 299 (M-H*).

Alternatively the compound of Preparation 68 was prepared as follows:

25 Toamixture 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 hydrochlonc acid (2.6 L of a 5 M solution)
was then added with stirring until the pH of the aqueous !ayer was between pH 2 and 3.
The layers were separated and the aqueous phase was then extracted with heptane
(20.6 1). The combined organic layers were then washed with saturated brine solution

30 (15.5L) 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 (t, 2 H); LRMS (El): m/z 244 [M-C4H8]+, 227 [M-C4HOO}+, 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), ethyl 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 title 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%.




~CQ rlt M- -NCNCO r' C7tti E E.F..r 46 C.0 (oC. "' . 2‘$eptembe@@0(?5:|\/|\"'
Q. _(

V?=C 4 r
~, W\ oW@Fi9143 CO Nc Mct ; t EMIEE ~IQ) NO 00 04 BR a>CC1J-CC1J,
o Sk

rrcomQd ="' =r- tt LU2NC7~(f}—OV\,NCVCIOOod- -

PP_'"N (00 ~= NO Er.~ D=r _ (c) ENS C3=z™ (c)~=N.-: W

10

15

20

25

30

PREPARATION 69
1(25)-2-(tert-Butoxycarbonyl)-4-methoxybuiviievclopentanecarboxvlic 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

 at50°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 crystalline 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
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
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

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) 5: 1.44 (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,
rate 150 °C/min, final temp. 230 °C; oven program: initial temp. 100 °C, rate 10 °C/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:

hexane/IPA/DEA (80/20/.5 viv/v); flow rate: 1.0 m¥/min; temperature: ambient; injection
volume: 20 pl; detection: ELSD) Run time: 20 mins followed by 10 mins rinse with
hexane/lPA/acetic acid (98/2/0.1 v/v/v), followed 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%).

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™-
bis(diphenylphosphino)-1 , P-binaphthylchloro{para-cymene)] ruthenium chloride (J. Org.

‘Cheim. 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 tinse with hexane/IPA/acetic acid (98/2/0.1 viviv); retention Time: R 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

15.5 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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Ql _ d co (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 nﬁixture was stirred at 45°C for 18h and




C,4N

0
oQ C

>-g

10

15

20

25

30

35

viQNZ..,;OZO?—LI =i x'.c?=" ti

d )o @Sepl@rrﬁ)e@()(g\/l com gfl

:
SC O w. OCCdQCT t1fl. Q0 .0..Q r r ner)nC )nC )c

|
0
~7 Goathiks - a0)C It d ti E . . ' 10EE - PCT/IB02/00807

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 déscribed 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; température: ambient; injection volume: 20 pl; detection: EL.SD) Run time: 20
mins followed by 10 mins rinse with hexane/IPAfacetic acid (98/2/0.1 viv/v), followed by
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=3 to OAD mins n%lse with %exane/!PA/acetlc 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

C7r CD-
E ~

10 ) carboxylic acid (see EP274234B1, example 35) (27.52 g, 118.6 mmol) in THF (50

mi) and the reaction 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!

16 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

320 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 5: 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 (3, 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);
TLC (diethyl ether/heptane 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).

2-(tert-Butoxycarbonyl)-4-methoxybutanoic acid

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
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, -
67.4 mmol, 56% yield); TLC (diethy! 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).

- lert-Butyl 2-(2-methoxyethy))acrvlate

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
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 2x400 ml). The combined organic extracts were then washed with
hydrochloric acid (400 ml of a 2 M solution) and dried over magnesium sulfate.

Removal of the solvent under reduced pressure gave the title compound as an

ol H NMR (300 MHz, CDCla)(‘S 1.50 (s, 9 H), 2.56 (t, 2 H), 3.35 (s, 3 H), 3.46-
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“crystalline solid (48.0 g); m.p. (heptane/ethyl acetate) 84-86 °C; TLC (ethyl

80
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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sol ution of 3- %élz(@{b@r henyl )propanoic acid (commercially available 5
from Maybri dge @‘q 77.1 mmol ) in nethanol (400nl) was added acetyl

chloride (50ml) and the reaction mxture was refluxed for 20h. After this
i) Sodium 1-(1E)-2-(fert-butoxycarbon I-4-methoxy-1-butenyl] cvclopentane

arbog[ate
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




reaction mxture was left to cool before being concentygep@niteeesos educed
pressure. The residue was then dissolved in DCM (200nl) and washed with I M
sodi um hydroxi de solution (100m ). The organic layer was dried with
magnesi wip dodwdsphat e and concentrated in vacuo to give PAEBEUOPpr oduct
as a brown oil -(15.7g, 77mol, 100%; d+#NVR (400MHz, CDO 3) 8: 2.55 (t,
2H), 2.9 (t, 2H), 3.6 (s, 3H), 7.1 (d, 2H), 7.2 (d, 2H). ‘b)
3-(4-chl OFD I_l) ananl de 15 The product from stage a) above (1 5g,
75. 7mmol ) i n nmet hanol (400n1) bef ore being,cooled to OC
Ammoni a g3g(2m-3-idheButbxsdiveth xopt ianeeaibRVig 808 for 4 hours and
the reaction was left to stir for 3 days soI vent was renoved under
reduced pressure and the residue was trjdu ad with hot pentane. The

: e title product as a 20-white
powder (11.32g, 61.8mbl, 829~} * GXI13) 8 2.45 (t, 2H), 2.9
(t, 2H, 5.3 (bs, 1 H, 55(bs 1H) 71(d 2H), 7.2 (d, 2H).
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the sol ut iy a8 phlke/enbelo ir3003teas byINBIR a:&mlsofrtheﬁﬁ 4 preak ofdhR t)on was
hed By the addit f t Et OA
(sont) . m@éﬁw%mﬁ‘gwé’%e%w%ﬁ%@”?%@w I APT i, = OO

oi | . Thi S 4 t 8panati }L’I:mm(EitGHptauﬂrhn using 7: 3
pent ane: Et c asiﬁgn%%cﬁﬁlsygp%he%?ltl)é%gr oduct, 6ng (169 ; 1HNWR :
(400MHa, . . 2 Septenber 2005 WO 02/079143 PCT/IBOZ/ 00807 68 CDCI 3) 8:1.40
(s, 9H), 5 2H), 1.62-1.64 (m 4H), 1.79-1.83 (m 4H), 1.94-
2.00 (m 3.22 35(m2H) 5.65
(brs, 1 HIA(FRRZ A Py PN U A(OGNTYTH PN Y HEACKE 107 (MtNa). 5
PREPARATI ON 68 | - 2- tent Buto car bormH-4 rret ho bu ¢ cl o entanecarbo |s

acid mew O OH Me O O A solution of tlent butyl
3- (1-carboxycycl opentyl ) propanoate (1 49. 3 ) (see EP274234B1,
Example 35) in dry tetrahydro;lttran (100n’£) : ded to a stirred 10
sol ution of Iithiumdiisopropy? e. (138
and tetrahydrofuran (200nmi) a&4,C=¢8C unf greTt
of 2-bronmoethyl methyl ether iHgctetr h (100m) was added .
mai ntai ning the tenperature at -78C. The reacPion mixture was allowed to
warmup to,r ab 4. émemmbmhM(WQvater
(Toom ) adariaiie oo s efbuptab BB femelly b speeros bt e
with ashyl 91aeesat@<a(mte 1(5)qrmg 35174=mm@6 ﬁtﬂd A8% @%‘B&M%%Q'E?’S%'é%@

over magneg) Brafiird forl 1BEndiNsI (FheaCi d
whi ch  was® %’B‘SY“&B@Q‘%"% SI %{:gg IdStalrgﬁﬁ\l/i\AQEn i ncreasi ng proportion
of net hanqleabtibn mixture 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); [ofp =-3.3° (¢ = 0.09, ethanol)

Hafter 1 hour a sol utlon

ydr of ur g

PREPARATION 72
: 3—(4»Methomhenyll-z—gregenenitrile
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A solution of 4-iodoanisole (1g, 4.2mmol), acrylonitrile (0.3ml, 4, 7mmol), tri-o-
tolylphosphine (243mg, 0.4mmol), paliadium (il) acetate (90mg, 0.4mmol) and

25 .



di chl oronet hane (neat dichloronmethane to 1: 50) gave an Q'S|e {gngé;,zog§ 6mol ,
52% ; Rf 0.3 nethanol, dichloronethane 1:20; 1 H NMR (CDCE3 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. (o b2/4H1433-3 (s, 3H), 3.3-3.4 (m 2H); LRVS mz 299 (MH}.

Al ternatively the conpound of Preparation 68 was prepared RsST/IRoRIoo883: 25 To
a mxture of heptane (41.2 L) and water 30.9 L) was added the product from
stage b) below (5.15 kg, 12.9 nol). Dilute aqueous hydrochloric acid (2.6
L of a 5 M &sthylaming (1 W&@ Hmﬁloﬁdimgdetmmtrile Q0imiy wagreitokdd uidee ninbg 1ok B
aqueous | a se arated and the
aqueous phggjrgv@e? %ﬁﬁgg?lgtgg%g%ﬁm?{ﬁd ? ﬂégg?g(%y\%“{w i perdigm
organi c | ayBidEodeecaranate (188 el the Ol’gaslwti&yeamd dnradl&eersrﬁhgﬁés@ﬂm?&lﬁléﬁe 51)

and were t e t, erlc ressure to give
the titl ehﬁiggpﬁg%ﬁi The ﬁ%%%k‘ms %@%Jrétje? i %}U%ESV é'ﬂuﬂﬁg‘ggy %P' Pution in
hept ane ( t d%héﬂm%t@@raphbnsmmeghnemneo 9ktp)pentameadthy] WoktabR thepeng: Aken and the

sol vent 2 02/ 079143

ST 1 Bo2! oORheelef hodtAeit Biednd ‘““%55@5’&??*{6% o oBRmP urs of gis42 (s,

9 H), 1.452nd8@n¢isonersfs yellowsdydialk) HNMFB(Gﬂ)Gia 11OGIQH Eézb 'ED?( L RE
“])HAnaf

(ZEP;, Zrﬂlg (2?), ‘f’%@dﬁé]ig @2%[ W&F@alﬂﬁéw IWMMQ U(ldﬁ] ec{or

program i dfwdat, $.66pN, B3E, ColisDIAARIHLD rquired 0) k. 4?9HP5 6530 agRven S
progragp initial tenp. 100 C, rate 10 T mn, fi nal t enp. 230% *final ti
10 min; colum, BP-21 7256 mx 0.25mm I D x 0. 25um FT; det ector FID) RT 16.

m n. PrepaEﬂEthng Material's a) Crude 1-

f ort- byt 4- met hoxybut yl 1cycl opent anecar boxylic acid 10 To
a ?olutlong e ﬁBH )1 l'i thium diisopropylam de (9.63 kg of -a
2M solution in tetrahydrofuran/n-heptane/ethyl benzene, 23.7 nol) in 1, 2-
di met hoxyet hane (25 L) at -10 C under an atnosphere of N2 was added a

sol ution of 1-(3 tert-butoxy-3-oxopropyl)cyehqpeMane carboxylic acid
(EP274234B1 - see Exanple 35) (2.5 kg, 10 1I) in 1,2-di net hoxyet hane
(12.5 15 L) with stirring overH:b.perirqd of flour s whi | st mai ntaining the
reaction 20 tenperature at -10 C. The headef” tank was washed with

1, 2- dithet h@sgiatldilanifﬂhebﬁ)cﬁci_ﬁ'omfp(ﬂe dtbiforVBs( 44@5*@%%&@@@&@%%1@ hhe.

reaction to stir at -1 r [BAVEOXES ¢ he

resul ![anti f@ﬁ%ﬁaeg Sihgd l@y’\e WRg ik !ﬁwunqerfwdmenwt4mmywmenhmu (2.73

. kg, 14.4 ro0Omg) mzhdumem@ tiba Afixt aadRqhours.

: T?le react |vg} ) Otlw B }c?agtf t hi sﬂrt%gvrfdpsglr,%rﬁtg??ugn%ﬁb&%l&; Bﬂ}e re

warmng to Q'Oe\%r!?v ‘Q ﬁa%yvag eNararated A(W@t?ucstplgmathgtlﬂe cohpaund

t enper at un(ess ,181rhma& beast ! nm e {t I 0

aqggo 3 it @&Oté:gwﬂ Qﬁtoﬂpm lﬂ'kl % ﬁl on) Pﬁ)@t%ﬁ tzapc@‘fsa%@ 1(12.5

L) wa$ th J o POILLRMSSMM 376 (MAiHP)) was
T e A R (ko

~then added with stirring to adjust the pHto between 2 and S. The two

ses mts[g \r’?i)%ged and then separated. The organi c phase was then extracted
ee ti ' nds gf %@P@rﬂll?é,rlwomaowmanﬂmnex(aofo&nbh&w WitekOR:
37.5 L, 1&$cH,)andetdmBpireddDv@ e hases was then
added n- h%)% 2 é *d‘i% and aﬁﬁg%suémﬂqgr oc%%rslg@éleé@'ﬂ}r Rafawpns 7grangd 5 v
sol uti on) PHhe Preqursass indidated-he pH of the aqueous | ayer was between 2
and 325The | ayers were then separated and the aqueous phase was extracted
wi th n-heptane (15.6 L). The conbi ned organic phases were then washed wth

saturated brine (3.1 L) and were tdq _~__Y

(lila)

ne
1

Table 3
Prep | Prec Y Analytical Dat
a
74 ; -bromo-tl;ﬁf{yl , & 'H NMR (CDs0OD, 400MHz) §: 1.1
C(;z]nzepe!(c rich (bs, 3H), 1.7 (bs, 2H), 2.6 (bs,
emical Co} SH), 84 (bs, TH), 7.1 (bs, 4H).
LRMS: m/z 164 (M+H").



concentrated under vacuumto give the crude title conpoprd
8l %yield) as a solution in n-heptane (21.8 kg totaP solu

nol ,
- wel ght)

8.3
n

AveRhRTRer 2005 WO 02/079143 . PCT/ 1 B02/ 00807 70
Cycl ohexanam ni um 1- T2-(tert but oxycar bonyl) 4- met hoxybut ylpeyakengpiane
carboxyl ate A solution of the crude prodg@ét from stage a) above in

2

n- hept ane (551 IC<F 18.3 not in a total solution weight of 41.4 kg) was
concentratqf@dy {drreci | | ati on at 3 yat m)spnerl CP efove—20—L
n- hept ane [T t hd 4-ewuio-BnietsGl UL | ?E%Mlé%im .." {182 kg
18. 4 not) las a gdiniaoclofiancasterhept 5 \'@"% 8I'f\@)ﬁrs
The transfier lirjes were then was 211 ( 35 (@ was
added to tlhe redction. The resul %é d K
agitationlat 22IC for a period o ]Eﬂﬁ b ect edj by
filtratior 7hd W&shds2)®th n-hepg Lanf solli d
was dried {under | diydeobentof@an C f 3a(ﬂOpMMﬁ)!3e1 .8olli d
(6.2 kg, 15.5 mp(Maympigsuspended| i %@'ﬁ 2H),) 2.4 g 2Hhe
resul tant | suspgGhemivalds heat ed| e ' a?H)s:@F tti 2. debs(t,
obt ai ned. | The resultant _sol utign was then cool e % 64g, Bl &, bl df
aut henti c|@ryst pplUt@feed (1 € CTomgoungd (16— d to_seed_the
crystal |i gati onfiodbBerzb)s LaiidRS| N9 ) vV was It Bd6PEh, ¢80MbIzh:ovet |4
hours and|was theRemicancd.pt ed at] t enper at]dfe2tb 2.0 (ts2Hh &% (¢, 2
product whs theh col | ect ed by fifl fratfon and wa7 (B 74 (h T higpiane | ( 2
X 6.2 L) ppgore QBidFﬁbrf& eﬂéluu vaeptm-at—45 (MVEA72. 1 (Miiurs. The
resul tant{ whitd. (Aﬁﬁch hE A hb MR e DBe d00MIHDS: 2.0
i sopropyl| acet gty (0, 20k 29 Gin,ciHBar.aqel, 3H) 0\
was obt gi ned. The resultant sol E&iﬂedPﬂDT’BerCSHmdLBM% ;
of aut hgffg c Uy FHo'n!a e fyz (&) 486 @d+Hp _seed t he
crystallilsation. (A! F;f.l S %f ' s HéNMFb(ﬂ:!H@%a,t@Dcﬁm-iz@aozqr il
hours and ther g%t t hi {ror2k)23® (hg@ty, 3.7le, prpdlct
was t hen {25 col I ect ed by filtrafi 5 R8dmy2t), msl(mpizlape'xgnx 5.5
L) before being dried under va THG 7B (maurHy. LRIS: MR/t he
title product—(5 15 kg,  12.9 n fﬁaﬁ)mmewape) 121 C, 1
H NVR (Cp8P3, 3Beepvid, 6: 1. 06} 7
(m 5 H, 1.67{1.86 (m 5 H), 1
2.80-2.98 (m L H, 3.29 (s, 3 337(;%),
Anal . fofind C |66.20; H, 10.26; : % H
10.34; N3 511 % . 2 Septenber A0 02/ 079 1%8
PREPARAT] 8N 69| 3.4-ailerdiokgnt But 0 _carb = a—ent-anecgr bo
iic acidi Mw g_non@bé"!hmnproduct fr ep ati wﬁ ‘éﬁ;@&g}gheri ne
wer e recryst al |l (Laachster8ynthsit) e he %ﬂ i e
solid. The sallt was dissol ved)in ethyl © a?'dg’ "““"e"f"'"y' itriles:
_ "HNMR (300MHz, CDCls) §: 4.25-
4.39 (m, 4H), 5.30 and 5.70 (d,
(1H)1?_183 -7.00 (m, 3H), 7.21-7.40
82 2-bromoanisole MeG ' L
. HNMR (MeOD_ 400MHz
L ) &: 1.9
(Lancaster Synthesis) D (m, 2H), 2.6 (t, 2H), 2.8 (g, 2H),
3.8 (s, 3H), 6.8 (t, 1H), 6.9 (d,
lggwgirfld 1H), 7.2 {1, 1H).
83 T4 z (TS') 166 (M+H).
bromotoluene Me "H NMR (MeOD, 400MHz) 5: 1.9
(Aldrich Chemical
Co.) : (m, 2H), 2.2 (s, 3H), 2.6 (t, 2H),
_ fﬂ{a ((tTgl;;),']O(s 4H). LRMS;
84 3-iodoben - z 150 (MHtH).
benzene (i)l(clic;;gl{l "HNMR (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 (T8%) 242
1 (M+H).




acetate washed wi tht0.5M hydrochloric acid dried over %unirﬂyr hat e
and concentrated in vacuo the (S)-acid was obtained i n@%s/o i ‘e?g&gs a
pale yellow oil in >90%e by NVR anal ysis of the 8 3.3 peak of the

(+) - pseudbQYHEWAIhe salt; 'H NMR (CDCl 3 400MHz) 5: 1.4 (S ﬁl’ﬂ*ﬁi 1.4-1.7
(m 7H, 1.75-1.9 (m 2H), 2.0-2.15 (m g@H), 2:35 10 2.45 (P07 3 3 (s,
3H, 3.3-3.4 (m 2H); [u.]p -5.2 (EtOH, ¢ 1.2). Alternatively Preparation

69 was pré¢peEFdl ol Of tOWs—To = ten—ef—the-praduct from Preparation
4 e L 15 g AnalyticebDatai on wei ght  44.10

68 (3.90 Kge T3I& T heptank (58 1
kg) was adggd illlgﬁgr%ﬂ'% :%Igg%gdane (2. 18 kMRLUETICipmiodMiapgr an

at nospher ¢ of njtrogen a The pensi on (&% Aedbieatp@.1 ¢, 219), C
with stirfing until a clear sol ufon Was @bt ai ne8 (dHiH)s6.3c8.4 (l, waly, 6. 7en
cooled toj40 C| and a sanple of juthentic cryst[dddi B 6t9 d eH); Trp@aneH)( J. 8

g) was ad¢iggt Méosati on. _The It enperature of the m xturje
was nai nt gl ned (af ; e 20-NHen [tURMS] miz §T STemeqanigd 10|20
C over 6 hours. "éé g t hen ected by filtration and was
washed wi hedtane ‘2.3 L) [thent deted undgr vacuum for 22 hours atf 50

Cto givel$4 S| 5Biomo-Bgdr oxy- Nmet byl 1-ghenyl|a ‘
1-j (2S) - 2f (t er t| dimethyid,3car bonyl}) - 4 B foy fNWF? a0
(3.20 kg,| 6. 87 |fBlydrastgglbiumn s dn. 86k 14 '
salts as [reasurédrebgrationNRE) . THE product 25 (
suspendedi ptane (30 L) andjheated to 70 C

obt ai ned.| 8fhe |&Hrbmant sol uti of was N_@o00! TRUAN AP of
henti d crysf{ tdtfahydebbentdpgrarofpou a CX ] 2GRl e

ciyst al | ilsat i op(Préharaioh d25pN wWas tAen 1 R0 48 b, t hen

cooled tq 20 € over 6 hours. The“S| uFfy Wwas t £l 2P1-278(mo} . 12

hours. THe progluct was 30 then ¢ollected by fi MragHheBBEddu) t h

H(
“E

PRz, CRELY By It at5e] .
S ep i fae A
$5-5%58 9B (m, RMSDA1 3,
(9B H), 1.74-1.]00

X BBad Fude WitB 3 gmgfgg;ﬁéiﬂ B . 66

d
heptane (2_x 2]L). Drying in a yacuum oven at "g;%’dhré—%l\d&e (1
S, 2S) - 1189dr og§-bhemeipdifihorRDeNy :
1-[ (2S) - 2- (t en} bénzbdioxeiangonyl ) |
2 Sept enper 200FWMBLEBNG79143 7
solid (235 kg, 5.0 mol, 73%yi
300 MHz) }=8-—2t08(d 3 H) 1748 (
gm 3 H)H ?Zlbgﬁig%?%gggw ethyl':?) 2 ( dracteridationt - b
S, : LS 1y O racterighatiort: -
7.27-7.4p (m éFﬁ,afﬁ}'t!Ofg?m, br}, 4. % found C, 67.06; H 9.35[ N,
3.04; C2bHA3NQ6 requires C, 67.{07; H, 9.31; N} 3.01 % The title conpqund
was obt aj gRd H\5-BifaKriRethife Sdt t<as—ftetHoews—Jo a_stirred suspension df
(1S, 29-1 _Hydsoxy--N-nethyl - @ = ropz;Hh'M%i(‘i:ﬂﬁMHZ, CDClz) 8: 1.9

1- [ (29) -[2- (t enidithdidbens 1) xyut;i( E.opéreadtd), edisbixatnt e
S B IR ) DR B

: was gdded aqueous hydrochl ori I il :

- 3Bl ) untfid SBToRlo-6 Gt ts—-ayrer—was—het. (D H2JESY). The | ayers
were thgn sepgpafed, and the ag 5 NV 610001, I0DEIS0RT Gy
~acetate (630 hyarpe ch r]jagoe, S\\E 1, Adpizinga, sHid2ueghed t h

RS0 )

saturatd4d br 8. Hnad (tleaHy g emt [ at ed
by distillati )gﬁrae?a}aggnos erig  8Hbve.51(m, UHYf 61&%&[ qﬁ'aﬁ“f

_ acet ataﬂrto glve the title conpound 15 as a sblaMSoM+iH) tiea¢psypyl acet pte

whi ch suse direectly—in-thelnext step al i quot can be taken and|the
sol vent |rénov g‘g[r o ytical sapsle; 'HNIW% D REY G S
1.44 (s} 9 H) H, 1. p9=(l. 72 [(3#), 3.9012.18 (m22i), 2508632 H)
2.03-2.18 (m m 7 gﬁs;

.31 (((m, B)H.883d@AH) 3, | RVB
199 {14, Wé}b,;ﬁf&?;l-l Léct pr

6.90 (d, 1H), 6.95 (s, 1H). LRMS:
M+H, 192." (ESY.

(El): mz 244
progranf init




20 rate 150 U mn, final tenp. 230 C, oven program i niibébteﬁﬁ)%’gz g0 C,
rate 10 U mn, final tenp. 230 C, final tinme 20 mn; colum, '-%1 25 m X
0.25mMm I D x 0.25um FT; detection FID) Retention Tinme 16.0 mn; HPLC
(colum: WHe207Paie AD (25 x 0.46 cm); nobile phase: hexane/| PA/ acetic acid
(98/210.1 v/v/v); Rinsing nobile phase: hexane/ LPA/ DEA (80F&HIBBH00347; ) -
flowrate: 1.0 mM/mn; tenperature: anbiénht; injection 25 volune: 20 pl;
detection: phESPARRYHN bAE: 20 mins followed by 10 mins rinse with

hexane/ | PA/m-gSBIZIO. 1 v/iviv), followed by 10 mins rinse with
hexane/ 1PA/Zxt&Chloro-FlueropbendiiBoiopehuhile Ret ention Time: ninor enanti omer
155 mn (3.3%, major enantioner 17.5 mn (96.7%. 30 Alternatively the
product from Preparation 69 was prepared py~asypfitetri.c hydrogenati on using
i) Hydrogenation 1 The
starting material fromstage c) be S| Q.21 mmol ) and [(R)-(+)-2,2'
35 bi s(di phenyl phosphino)-1, 1'- bi'Wapht yl chl"or o(par a- cynene)] rut heni um

chl oride ( Diethylgyanofieeipl pASGh : Yt : ,..0. 002 1) were

char ged.t o Lge pLessure sesselor.]ét% %%g?’é%%‘"&ﬁd%%‘%@%‘h% &0”“) at

pCT/ | B0/ 0§80 #nterdifeden, and stimeghas p 60Yeall dispersion iof ngar(mymg,rmhggmg to
10 bar andatiteipororivisdovdi s j recedure was then repeated a
further 4 hj,(g}as. Degassad met F]%.rﬁg{ g’?%g’ﬁgﬂlﬁ%gfeyﬁwms thea stisedal was
pressuri se qrﬁhh%gﬁa@g%ﬁolptm Wffe-FhlotokR:fiiare Mcagh] deRI’_é‘r%*‘a'éféré,?chQ&Q)i n with

hydr ogen ({33, hgo ] stirred at 65C (oil bath 5 tenperature)
for 1 8h. g‘gt er ?&%Pﬁg@ﬁ%@?#?@%?&?‘ﬁ'ﬁ& trf'ﬁé“’hﬁ e3glien wassthenlabagetl and

e i Lt

2 kG RS R P e kS oo
hexane/ | PAl aceti c_aci (8 'S FWG‘?‘? PIIREYGEJvars Meare diedi@dgS0O,) and
hexane/ | PAVBRAAtsIoZayeliswgilwhigh whs puriffeattsy: colurfin cr%h{mgrﬁ%m%{g%w e:
anbi ent ; im@tiﬁg&tggéag%iuaafd . Qg% ctt'igon: LSD) Run t7 ne: °m ns
followed by 10_mng rinse w R gﬁ R/PER@HGE @5 ganigture of geanatrivisore)s
fol | owed H -49=160°4ﬁ-i:nl§NMRIé@OMHz,1Gmaaraes.BE’Mag%t 79938] fHf 984340 INADE
retention (i {m i ' ant’i ol g-l Sﬁ/d (30

ntion @ {%, 7_32%@5]{ 4R R #3&1%q Senant’ioner 17.5 %"
conver si on, S-‘enantidneér, ‘ee 'B %% 1 'F‘%’N‘é@hatlon 2 15 The starting-
mat er 181 from stage c¢) below (82 ng, 0.27 mml), sodiumtert-butoxide (25
ng, 0.26 WF)AWRM% -3,3,4,4',5,5" -hexanet hyl (6, 6' -di phenyl)-2, 2" -
~diyl]bis(drphen i no)rut henium bis(trifluoroacetate) (see WO01/94359)
(2.5 ny, Sd4zhigrordRuorontems haogddmire t he pressure vessel. The vessel was
purged with nitrogen by pressurising to 10 bar and then venting. This
purgi ng procedure was then 20 repeated a fu Y times. Degassed nethanol
(2 M) was then added. The vessel was pr§g ) sed with hydrogen (10 bar),

then vented and pressurised adaNa_w dr oge (10 bar). The m xture was
then stirred at 65C for 18h. The vessel” was™t henFal |l owed. to -cool to room

St t ufhe v dsdeft, d. th ti i Xt

was. ;gzn“@%g';’“ é’%;hgég@éiﬁfﬁfﬁ?*ﬁ%‘%? S350, Z 25 himel Sk dedtitoiats ol acl d (1
M |? {n") A ;g) gg N zﬁdﬁme Sllsanskghaken whasdngrdfsd‘wwaa{tm%&é" U{nh
sul fate - S oS Ne B : .. reduced pressure to give
title co nd.as aurl; oi?, ELEE‘?%’? #&'&@ﬁr? HE%‘I%Q%SY‘%P%Q@J‘A%)C@%;
mobi | e pﬁﬁien@m@aﬁ PgRocaed é1 vadud ap8aitetLburiic/by/cshimn BhibiaRirapy | ©
hase: h eJok107; / £ te: 1.0 mMImn;

F e?rf)gr at szglg Fg {f@dﬁﬁ(ﬁ&ﬁi %ﬁgjc% %}%5\? % Ie}é(r?ég fozqﬁvefo%ﬁe&@? E’&thﬁﬁ (339E$Dg2‘mn tinme:
mns 30 M Hﬂg{?' &b :)ﬂﬁﬁ-?.ﬁéémvxk_ H)) 2tesxame/(PAHR s @qu?%@g 2/0.1
vivigg, fisl)]oeed, WW),108M8: v KT@qug\A(MQHpexane/ | PA/ aceti c ac 12/0.1
v/ivfv); Retention Tinme: R enanti oner ; :

20

.The following compounds of formula (M1a), i.e. compounds of general formula il where X
I8 -(CHz)s-, were prepared by methods similar to those described in Preparations 93 and

o 94 from the precursors indicated.
30
HN Y

(Ila)}




15.5 mn, S enantionmer 17.5 mn; >98%onversi on, R enanpi %

ii) Hydrogenation 3 35 Using the sane nethod as des(:r'i%eguorbé?%gé

Hydr ogenati on 2 above but using [(R)-(6,6"-

di met hoxyWiOdR&I9H3 2, 2' - di yl ) bi s(di phenyl phosphi no)] rutheni um bis
(trifluoroacetate) 2 Septenber 2005 WO 021079143 74 PCTI | BYZ/ 5906807
(EP398132) as the pre-catal yst gave the §itle conpound as an oil, HPLC
(colum: Chiral Pak AD (25 x 0.46 cm; nobile phase: hexanel/l PA/ acetic acid
(98/210.1 vlvlVv); Rinsing nobile phase: hexane/[ PA/ DEA (80/20/.5 v/v/v);

fl ow rat el Pre® hPred. aldehydnpEvat ur 67 ambient 4 :cﬁl;é'- ef—volume 20 d;
det ect i on] 9L SD| SRalbréHRoreZD T DR S5F Ot H2ns +inse with |
hexane/ | P{V acet | beriddh{@$/ 2J 0. /v), fo %J(g Midz, GRGIS & 11620 VTII th
hexane/ | PN acet | (Laacagie 9812/ 0 [v); Repsif iy b 795 (R2ED64 Brer]  15. 5
min, S-enhnti one8yrifiedis)i n; [57% convetsi on, | Srelia 3_- i 2He7344d, | )

Hydr ogena} 86n 4| 48-difierST ar [ff Myt ert+at—H e s Eade . 0. 25
mol ) and| [ (R) - béﬂZéldéﬁyde HNMR {400 Hz, CDCly) 8: 1.66-

bi s( di i sopr opyl |pfnaager0) - [ 2 cycl ophlah®® (M: 2H)e 2 EBBueh alidhe)

rhodi um ([1) t et Syfihesgy) obor & m  Chen ©-&%8-98{an3H). 1LRMSEm(77TE2(8)

F
te y

(1.8 ny, 10,0025 nmml) _were |chkar to a prle¥Sur@MiEssel . The vessel [was
Fqr re-yer

t hen pur de¥ wi t|2-Sridifluotgen by 1 sTNg (AN . SRy ng.
Thi s purdi ng pr|desaaidehydas tlhen ¢dated a ygﬂm ' mes DEgassed
met hanol (2 m )| (kancasieen, added elvessel ‘ﬁéﬁ)-e ; hydf ogen
(10.5 bar)), thgreyethesisYl and|pfess[rised agaiyfy W : bar) .
The m xtyre wag then stirred. at oomterrperal)'ure “pressure
) t hen |98 eaj\éd'riﬂﬂ'cno{ he re¢act i oR_M SCEy € Y VI
c

was
HPLC

et'her and 2M hysBtieadyl ori c @ci g ]

phase was sepay beezhldahyded RO agnesi Uy
renoved @inder ¢ é&dddgd presspr€ to-Qgi ve thaﬂgE‘ [ € . ,
(col um: |.Chi r al Bakmidal C&3 x| 0. 46 cn); nobit € pha PA/ acetjfic acid

()
; I\
; Rahen|
(98/ 2/ 0. 199/ v/ YPreparatenng2npbi | e phasg: ek r&;ga%gm PEA—{-80/20/ 5 v/ V) ;
3 ool 33 ;

flowrate: 1.0fmM/mn; tenp
detectioph: ELSD) Run tine:
hexane/ | PA/acetic 25.. acid
wi th hexahed | PA4-gmethyRhiak!
15.5 ninj S enpindrizaiehyde’ . 5
v) Hydrogenat i joialdricBO The s

0.25 nmmo} ) _and Cliémicd.Co.) 4,4
hexanmet hyl@®6, § 2,81 phenyT =3
bis(trifjl uoroaq;eﬁ@[ng;)enz&ﬁi_ﬁe
to the gressurjdquigssel . €
pressurijsi ng t@aﬂgﬁxﬁgdgwdear

repeated a funtPaipafhtibh s,
sel Jas pregggyised wit

iinse
danti omer

{4 -Hﬁaﬁ%h@k 1.6%8 |91 %
2 %@‘Og(’tf.&;), ? 7%@2@5 _2{2 i

V.
N
|
i1
5

v/ iw)i
1

)
2R 4y ) 182, Jm
if@ {3ePNjdn CRGE) §: WBV8 | char ged
et i 264 6 RHOG2A3 1Y 2H),
. & 21, 4@, Pl GtBufdsl, was t hen
{5 g»‘-iﬂSn{c; s 735 (chetHpdded. The
- Mihhel78y RS8d and

pressurised agai n W th hydrogenr—{+6—5—ba)—The mixture was stirredfat 45C

for 18h and 2 Septenber 2005 WD 0 2/0 79 1 43 PCT/1B02/00807 75 then
allowed to cool to roomtenperature. The pressure was then released and to

the rea@REPARAKON fo2vas added tent butyl methyl ether and 2M hydrochloric
acid and {he  phases were m xed. The organi ¢ phase was separated and dried
over g -6-carboxaldehyde

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 o cool to room
temperature, taken up in MeOH and presotbed onto silica gel. Chromatography using a

| 3:1 mixture of pentane; EtOAc provided the title product (236mg, 21 %); "THNMR

10



- To the resultant sol uti on was

sul fate, and the solvent was then renoved under reducedy %s@gg;eezg@; give
the title 5 conpound as an oil, HPLC (colum: Chiral Pak AD ( 46 cm;
nobi | e phase: hexane/] PA/ acetic acid (98/2/0.1 v/vliv); Rinsing nobile
phase: heXQM@PTIAT DEA (80/201.5 viviv); flow rate: 1.0 mydiiko00s07
tenperature: anbient; injection volune: gag0l14; -detection: ELSD) Run time:
20 m ns fol |l owed by 10 mns rinse with hexanel | PA/acetic acid (9812/0. 1
viviv), folhonmvae, lpd) arrme-fs@ aney | 8/2/0.1 10
vivliv); Ret(sntro Ti me 9 enant ?grr%vrﬂtbdégé ﬂQ{ Béye%g'ﬁt( ?ﬂf gdoﬁ(@ ; >98%
conver si on, ﬂﬂéﬁéﬁt). BH?e(rES b@T@(ﬂMH\)r) Hydr ogenation 6 The starting materi al
fromstagel) below(80rrg 0.25 mmol) and j(R-(+)-2,2" 15

bi s(di phen hasphi no) - 1 - bi napht hyl] ruthenium bis(trifluoroacetate)]
- (2.4 ny, %ﬁﬁ‘f&; ((R) (+)-2,2'-bi s(di phenyl phosphi no) -1, 1' - bi nap

ht hyl clg or a{palct ]bu i um chl oride (J. Og. Chem 1994 . 59,
3064-76) ( ng, O. ol re charged to the pressure vessel. Using
t he sane procedure as descri B¥aPy paration 6 gave the title conmpound as
an oil; HPLC (columm: Chiral Pak AR ; nmobile 20 phase:

hexane/ | PA/ acetic acid (981210.1 | g nobi | e phase:
hexane/ | PA/ DEA (80/20/.5 v/v/ v) H,m n; tenperature:

anbi ent ; ]( @t on vol upe: det ectr on ELSD Run tine: 20 mns -
fol | owed by ‘§ OH%PW%“MQBUW'PWCWAM@ Chemiesd Gog) (a1 G4masN) W, cﬁssolveﬂv)
fol | owed higt 5bAM DCWVbatid m&ﬁlymﬁl&tdbeﬁaebﬁl 1X %ﬁr‘iﬂ# é&de@cdrgeﬁ‘gg/vﬁtﬁ%ﬁ;@g A%

Ret enti on ‘}Il'r mé R enantioner 1 mn, S enan
conver si orf*® 9oL Weg farppleis, t’%@%‘”"@r“@s thﬁlureftyeeahtqrdrh Thehshenbwas ng

terital f &d
g?rrgt Ihoxybrim_mw WCM rh&bqg&tﬁ(%(}jdl p gﬁh%?%%g?s I no?ﬂ rut '3(&??’%10{” S

e -
(trifluord&ck 5%33"”%@"(%9@@2’)“’ el “39 thrgnybcmze hadﬁe)enwenmvedmjrgeﬁb to the

pressure \weskahixtudsi ThishhiQufawa [ ion 6
gave the title con‘goung as . an Oeﬂfﬁﬂﬁﬁdé&%(@ﬁlﬂnﬁﬁgeﬁl raﬁhra&ﬁ% i3?1""8‘:’46

cm); mobi S8MUAReL0.88NRs alD Chaffirrdhe sdditoriwag oahpikt:, mwmme)wasatmu Rg nobile
phase: hexmngielorfMdERyeAY 2 Mlied dﬂe}fl JNLQC%%WG e%é%ergﬁe(cﬁ&gweﬁtg]%we PIOAUGH e

tenperature: anbrent; 'injection
20 3511 n@SEINVINIG RS B themmidn £1.50) sdichivids Usedarit! ndAirtheepidhicasord ( 98/ 210. 1
viv/v), followed by . 2 Septenber 2005 WO 02/ 079143 PCT/ | B02/ 00807 76 10
mns rinse Wth hexane/ | PA/acetic acid (98/2/0.1 vivlv); Retention Tine: R
enant i omw enantiomer 17.5 mn; X98% conversion, S-enantiomner,
ee >98% Ry ik h-bebdaint materials 5 a)
1- (2-tent - But oxycar bonvl-4- oXy- 3- oxo- butyl)-cy_cl opentane carboxylic
acid A solution of diisoprop§Ps 35.0 M, 250 nmmol) in THE (70 nm) was
cooled to -15C under nitrogen. yl1ithi um(2 5M 100 m, 250 mmol)
was then added dropw se, whil st taining the tenperature beI ow -10 C.

4, 1- (3-tent

but o .@%( 8 %%%) cl opentane 10 carboxylic -aci dz(see EP274234B1, exappl e
35) . 5 proqgyal f PRration a8 (B8 0.2Amoleskivahaddestpdrtionuivet 4 Steredst

g]t né?hilosottﬁgtnﬁg &mH}(tt B? d. Qoﬁtﬁﬁsw 6t('9q:,_l'=ErH(él dHé ﬁﬁ%ﬁ%gtﬁ% %? d(? g)g J%’E‘ :1 (r)llt ution
i xtur o) v BRBS Mitrisnasedssayed bbaddion ofdrpéoe(d00mi) aaratl robieg tisg i 1 red for
1) and. i s ere e 1oy B b e et AR R BT o BRORL TG £ e
with 2m Rpfige Zcﬁawmt PemplotqsHing decompesifion ofithe hyticie) AAsaNe elifing
25 | solution was then acidified with 1N HC! and taken up by extraction into water (2x200ml).
-Basiﬁcaﬁon of the aqueous extracts with 2N NaOH, extraction with E1OAg, drying
(MgSOQ,) and evaporation led to a yeliow off of crude amine. This oil was refluxed in
160mi aqueous HBr for 4h, and was then poured onto 100mi water. Solid Na,CO, was
| then added until a pH of 9-10 was obtained. The mixture was thoroughly extracted with
30  DCM (3x100ml), dried (MgSO,) and evaporated to a white solid which was recrystallised

from benzene to give the title product (6.49, 35%); m.p. 114-116°C.




separated and t he aqueous phase was then extracted Wthz*s@ﬁfegm& 1)]05"“ hyl
ether (250 m). The conbi ned organi c phases were then was W th water
(250 rﬂ)méggd then brine (250 m ), dried over nagnesium sul fate, and the
sol vent PHEWIB0 renoved under reduced pressure. The cr i*é%/[ﬁéz?do?m
conmpound was then purified by flash chrggatography on silica gel using
ethyl acetate/ heptane (1:2 to 1:1) as the eluent to give the title
conmpound (17.35 g, 55.2 mol, 49%vyield);'H NVR (400 MHz, .CDClI3) 8: 1.43
(s, 9H) 19‘% %’I(S H), 2.17-2.05 (m 2 H), 2.18(dd-, 1 H, 2.32 (dd,
1 H, 189 (t, 1 H, 4.17 (g, 2 H; "C NMR (100. Mz, 25

cDal 3) o 2 ot BURE 4 3fyifbutABerdty 2, 53.3, 59.2, 82.3, 168.3
183. 4, 203.2. 8- Met hoxynet yI-6-0x0-7- pi rof 4. 5L ecane- 9- car boxylic

acid tent butyl ester A solytionof the product Qm sPdge a) above (10.50
g, 33.4 mmol) in nethanol me 0 nif) was cooled tg jJo - 5C under nitrogen.
To the resultant sol ution wgﬁé}o he orohydri de (2.02 g,
53.4 nmmol ) in portions, k@%pi ngPthel}’l ’ ufe Defow 0 C. The reaction
was thep stirred for 1 hour. Ethyl acetate (150 m) and water (150 m)

wer e then ddidedbulrhdicarhenate (506, pmmmiMmes adRiddh bheHolien ?&Q'sﬂsged ution

I
hydr ochl Ol’ldfﬂ%)ﬂ, stirring ﬁo ases
t hen separ aj ed aﬁg&%ﬁgmapﬁé%%ggn %g EL%QQ @‘%‘P@e é’aam'ﬂﬁree@fmﬂteratsomwat e

(100 n). ﬁ’f@‘ae&m!hw@ﬂecmg@gen ﬂ'hasreacﬂmmastémﬁdwsﬁ%daﬂéﬁﬁnﬁ? % (50. ni)
and then b (l% g‘o neg] u s washings were t Sept ernber
2005 WO 02 079143 SRR 90(?83 7*'“”5‘ )&%P ?%H’%etl??f@qwd&l@énfmee@m m)

The conbi néRf adurfer %ﬁbé@ aomapleiﬁ!y h}adrs!yneaﬂy eétbﬁfbnﬂéﬂ adrify fle BRARGS TR sul fate

) t hip so under, ressure to give a pale
yel | ow oi | H(bﬁtez‘%ﬁa é"gﬁsﬁ'ap% Bgf {np r‘ﬁ“‘ﬂ‘?ﬁ BHQ}'E'G g@@e'ﬁ IgYer iseparateds difest

'FI)'lIfIIrE i ]Ell ggt :Tg‘)\‘ﬁr Mg%qndﬁvamratedm awélio(rvldil %egzl.utv{r‘&gt(ﬁmgmgdl ol %sﬂggs%l ved in
ant sol ution was" adde
d| cycl ohex n%@%gg??ﬁ%g% i%&ga;'@ﬁ eﬁhﬁ%ﬂe PHRNCHPREmE8§kY 'HNMR stirred
room téﬁ’ﬁ@“‘ﬁt GPE:} &r1.491 I6ayns 13MY, 2, W(trgqp@-,@r(ny\@ﬂ%t@gg 3)«;% gpaghanol
(5 m ) #mrﬁlﬁ é%g%nwgrﬁ d the mixture was the stl o]

m nut es. Sol vent noved under reduced pressure. The crude
produd‘t5 was then 10 suspended in ethyl acetate (50 m) and the reaction

by- productlsHE\pA + (%d by filtration. The filter cake was washed wth

et hyl aceta d the filtrate was then concentrated under reduced
pressure. B - dea@smatdren purified by flash
chromat ography on silica gel using ethyl acetate/ heptane (1:3 to 2:3) as

the eluent to give the tltlme corfpound as a 2:1 X OMgf 15

di.ast ereoi soners (8.19 g !g 49;”;8 , 80%; For tical purposes a sanple
was purified by flash c h L si ng Et QAc/ hept ane
(1: 2) as the eluent; i H| gh8r rffsp

(si ngl e' o ast er eoi somer); 1H NWR
AC@Q}% 8147 (s, 9 H, 150215(m 9 H, 230(m 1 H, 2.90

CDCl 32 8 ESP APy nﬁ@er@tqul ok, 2 0ol dhs aadéa io a}w 8, 5§dté’9073%
0

79.5, 81. pmm?%%&gm fﬁg&mﬁa@ &%Pg‘gsgaf"““?'ﬁ@tﬁ? %Fté%'l‘)?"bepar at ed,
3.5:1 mix Rerfrecingex iﬁl&@%’r sﬁmmturemmn(e@emma b ,gg pa or

“(2-tert %P%N@%%’BWMWEWMQQWMd \Eést@dwhw)ﬂw | st og,qq g@ml ic

acid To Bh ro above 49 ol
. %ue S6lghib UyePhrad &%@6@“&8& 86 pur Sby chromatography usnng DCMas - ).

eluant to provide the title compound (500mg, 85%); 'HNMR (400MHz, CDCY,) 5; 1.40-

1.63 (m, 13H), 2.57 (t, 2H), 3.13 (m, 2H), 3.78 (s, 3H), 4.46 (1H, brs), 6.82 (d, 2H), 7.06
(d, 2H).




(50 M) was added 1, 8-di azabi cycl o[ 5. 4. 0] undec- 7- ene . (3 SépwnbeR 4008 Mol ),
and the resultant solution was then heated at reflux under nitrogen for 5
h. The g@%&td gf was then cooled to roomtenperature and the sol vent was
renoved Ad8H3r educed pressure. To the resultant resideperae/doben added
dei onised water (100 m) and the m xtuge was then extracted with
tert-butyl nethyl ether (30 mnml). The phases were then separated and the
aqueous phEREPARATHONdigi ed to pH 2 with hydrochloric acid (15 mM of a 2 M
sol ution) en extr ted with tent- butyl nmethyl ether (2 x 30 m). The
conbi ned ofg& hen washed 35 with water (30'm) and then
brine (30 nl) and dried over magnesi um sul fate. Thf, sol vent was then
renoved under reduced pressure to give the de”title 2 Septenber 2005 WO
02/ 079143 PCT/ 1B02/ 00807 78 corrpound (6.28 whi ch was then crystallised
fromheptane (15 mM) at 0 C : 2 ot1d was col l ected by
filtration was then washed vmth i ce-cold heptane (2 x 5mM) to give the

tit Le conﬁf@rﬂiod@ctérmmnﬁ@amiondomsciﬂn 1. 8mholRds také’@% zr%ml'o?@j@\ﬁ aii}gsI gned
on basigs

f Q CDCI 3) X
1.45-1.770 cé"'%?gwﬁjc théﬁ@eézﬁﬁq?r (‘H{"g?" f-éf 16% g"/Hz e("s?'miéwas ﬂfsef&’@%i(ﬁgomo 5t 4 09
gg 02 |5_|)5, 37'5’%59“99”5)50“3'3@0““32({ e or 167. %.}dilhg% 3 Th f %(%![“}
. The filtration
li quors vver e Cg%éneeﬁf?é?g%?qygrsgwgg dé'eg}@'%@%?nd everppaigy to ravide fsditler e .10

was puri f ipeatiusl (J00ae]) 9abis) owhitio gaensed with b indfergRtifisktiong et hyl acetate/
heptane (1:2 + 0.5% acetic acid) as the eluent to give m)re of the title

conmpound and a colourless oil (2.43 g, 1.1:1 ElZ ratio); -(2-tert
But oxy@ar R&@Aﬂ__m but 2Z-enyl)-cycl opent ane car boxyl ic acid:
(400 MHz, Bdi 5|n%nal s) 1.48 (s, 9 H, 2.65 (s, 2 H 3.33 (
H, 4.29 15 A sanple of the vinyl ether

1-[(3E)-2- (tent buto)qcarbonyl) 4-
acid was al so isolated by fIashHé‘hro
‘basi s of coupli ng constant): "H NMR (400 13) S 1.42 (s, 9 H),

140170(m6 203d2H) 2.06 (m 2.17 (m 1 H), 20 2.83 (s,

, 6.35 (d, 1 H: '3C NVR (100 M,
CDClB) 5 Bmpy‘é@)’% (‘4045@?&&3 §aetfﬁ anydrisie (294g) wane%mlwmcsat r@ﬂt(ll 80. 9,
101. 9, l4®@ntperatiie}and a@cdut@n ot KCRG(HQMQ) id 260/ oPlWaler Has fadded dro%whse Jothe

2- met f t d
(1 TS Y NastoIiEn TP Fad Of iion atem cchisted tominiettlegentic TAEX, 3061 ) was
cool ed toadﬁttﬁnﬂmkecompiete?ﬂmmx{@e WBQ ref[u.&éél'f&aﬁh %hH"tI‘ie?/ plyl"%f a%%ﬁﬂfgag%’%{ a

ut enyl } cycl opent anecar boxyl i c
(E geonetry assi gned on

period of u a sol ution of benz tern nat e
360 mmol )2 ‘fﬁs‘%g % ¥ E‘rﬂ”)""’“ﬁﬂ%ﬂ%é@ﬂt'@ﬂ %/Fhs%mmrwgs ealratcwbvdlth BOMIrm to
room teméﬁ@hl)rmemamﬁeh%neﬁ%%pdné %"je‘)a@}‘?’lr%e%{b 'Q’WH f‘ﬂ >e<t ﬁ re re

was t hen %gled to ? ain, and a solution
(50.0 g, dISFI' PREVITAISY RBmmhlerprasstise. a’herprcaﬂuptamsmudm\;er@s 5

'h T 0 | d |
to stir o 'é"?ﬂaéﬁ'?’s” U7l So ikt thel it HRLEBHBNBOATH HHH05E Bodhiy. °04 1
bofore  AoBTH0) Was tasemtlp ineah o EIPH antidrastied péhcmiof DRENHySsues apdldec
dei oni s ebonsy GTRA. (AfiniHure Aad hf&}S%ﬁ{a‘%Q&‘SI 0B Rﬁnﬁg’@{%ﬁ s €Y/

-acetate gﬁ‘]‘ 500 m). organic ases wer'e
magnesi ufi&\flfesed apd &VWé’feﬂﬁ@IWQ theetifteeprbduct188.3200mg) which was used with no

further purification.

25
PREPARATION 109
2-Acetyl-2H-indazole

N O
| N;{
o
i Me

Indazole (3.5g, 29.6mmol) and acetic anhydride (35mf) were heated at 60°C under
30  nitrogen for 3h. Excess acetic anhydride was evaporated and the remaining oily residue




WO 0210791. 43 PCT/ 1B02/ 00807 79 concentrated by disti |2 stptembendess r educed
pressure to give the product as a crude oil (100 g). The product was then
purified col utm chromat ography on  silica gel using 10%diethyl ether in
hept ane Y83 di et hyl ether in heptane as the el uent, pCoagi26sgyhe title
conmpound as an oil (37.1 g, 120 mmol, 38%yi el d); 5 TLC (di et hyI

ether/heptane 3:7, visualised with Dragendorff s dip) R 0.25; "H NWR (300

MHz, CDCl 3pargt:on;ed4ae(c\geer93‘16|)a,qu@od:3l\léld003 @Orh!) aid BROAS (SO%ITDThégoré éfaye on [

3.51
-4- rre§ tho bu]fipé a?até% %%fdﬁpgbé) g’&%ﬁ\’é}pﬁfit‘c’) tq Wé"’g@&ﬂ%éﬂe Prpéﬁﬁféflége@@}) above

(37.1 g,  1HNMPgHQONIz, RGIge 2.807@03M), 7.3mE Wat 2Ll
pot assi umﬂydrom de (6.73 g, 120 mmol) vmthM? |rr|((n )'[I?He
solution was ' then stirred at roomterrperature for 19 hours. The soI vent

was thén renoved by distillation under reduced pressure and the resulting

concent rat,gﬂg‘g&%gﬂg& Eﬂg wi th deionised water (300 nl). The aqueous 15

sol ution with diethyl ether (3 x 400 M). To the agueous

phase wash-Broem-aHdmihzbloMrigyihoet-9Hiikiaaeled until the pH was 2, The
acidified solution was then extracted with ethyl acetate (3 x 400 m) and
the conbi ned organic |ayers-mere_nhen dried ove r',ijesi um sul fate. The
sol.vent was renoved by dis t‘"o?}\"ynde; red pressure to give the
title conpound as an oil . ' i otd): TLC (di et hyl

et her/ heptane 3:7, visudii sed Rf 0.20;'H NMR (300

p
e, OO e i e Balhie ﬁqﬁ’m%@mt NCHELICN okl dust Garpct |
m $@ ag @n@;stlra&ﬂ)ateroém(leﬂnpgr,atﬂé uBdenmirogd) mmlugd,; Q?%’?‘ﬁﬁ‘%ﬁr%yawgf%ra%gﬁp 130

) di X
D b1l ik 20l 058 readtlor B Rlpke [ Bl B, oeniomias vas iy The

reaction h’ubhllng@Itmenghemrahgmﬂmmmoﬁﬁ@3dnﬁnrw@érbufgﬁ@ L8 a&gd s'él i rrgd
ation under reduce

;?:elséﬁr g"zirf;; E‘ﬁ;g;gaes m&i&‘geer{r]en;&iﬁ:%‘x‘%édax‘él&%fﬁtléie%f&mre%d(m@m)

ol | onwe es tmturateuom atffdh Thereahf %Ebt asf it gﬁ]gﬁcg

ZBSZW q&ﬁﬁ‘f@&“@éﬁ%‘%&&ﬁ%ﬁ @ﬁbﬁgﬁéo%%yﬁvq@am ah mmmél ortc
i 400w @ iS5 Csfo

H, 3. 46 (RgSEn) endbevapbi’éiéd W};:Oéh@dr&i@a%ﬁﬁn&@&&égﬁﬁ]&.ﬁg?fffﬁ,eﬁ%(‘fp'b?%{ H

5.54 (s, }
Cla) &: 7.41 (d, 1H), 7.49 (d, 1H), 7.92 (s, 1H),

caloq +. naﬁa%@rlgorgﬁqs( ﬁ-lNMRI&OOMHz, C

( 2E) 28- ( B.oeshomyet hyl ) - 31(4- - met 4v] phenyl ) sul fonyi | - 2- propenoate 5 To a

stirred solution of para-toluenesul fonyl iodide (J. Chem Soc. Perkin

ans. 1, 1988, 1029) (11.4 g, 40.2 mmol) 'in dichloronmethane (25.0 m) was

ed a PﬂHRARNﬂCIN‘hHhe product from stage f) above (5.0 g, 26.8 nmol) in
10 i), roomte per at ure under _nitrogen. The resultant

cool ed td 0C and 10 tri et hylam ne (5 4 g, 53. 4 rmDI)Mwas t hen added over a
period of 15-20 m nutes

N—Me *
o
Br - .

25  The mixture of isomers from Preparation 110 (400mg, 2, Ommo!) was taken up :n MeOH
(Bml) at room temperature under nitrogen and NaOMe (223mg, 4. Ommol) added in one
portion. Mel (0.32ml, 5mmol) was added dropwise and the mixture heated at reflux for

- 4h. The reaction was allowed to cool to room temperature and then concentrated to 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

' ghromatography using 99:1 DCM:MeOH as eluant to provide the 1-Me isomer (100mg,

Br




whi | st maintaining the tenperature at 0 C. The resul t aptSepteritidreop@s t hen
stirred at O Cfor 0.5 hours before then warm ng to roomtenperature and
stirringyf 52@79113urther 5 hours. The reaction was then quenched by the

addition o cfei onised water (100 m) and the | ayers were POTABOY@ser at ed.
The aqueous phase was then 15 extracted®i th di chl oromet hane (100 m) and
the organic extracts were conbined and washed with hydrochloric acid (50
m of a | RB%dRU therd-MeTisemer ayith(1d 2ingy 26%);viallethiyeisomes RENIMWE {400Rze0US

sodi um t hi g o tion) d then wth deionised
wat er ( 100%'35 95I'ﬁgé i€ %:Em %9{] a@%&%t 2@% L(ﬁr‘li?'ﬁdigg 2?’ 1 '%aﬁﬁ‘@%%’ﬂ HHO8Ef at e
and the sol NidMR (4@EMHENDDEY) Sntles (3, SHNCRSE @1, @615, U7.59 [ 181)VE.82 (s, PG, £esde

pr oduct as4@ dark oil (7.5 g, 22.0 mmol, 82%yield). This reaction was
repeated tw e nore using the sanme conditions and the conbi ned crude.
productss (74.6 g) were then purified by flash chromatography on silica gel
usi ng hepﬁ,ﬁgs‘/& E\I?‘ q tate (4:1) as the eluent to give the title conpound
as a V\hite—vrys‘ﬁa-l-mg—gol id (48.0 g); mp. (heptane/ethyl acetate) 84-86
C, TLC (et yi-MeSwheatinderohsnt)anprobedenivilesual i sed with UV L 254 nnm) Rt 0. 20:
1H NWR (300 MHz, CDCI3) 8 ppm1.45 (s, 9 H), 2.48 (s, 3 H, 3.14 (t, 2 H,
3.30 (s, 3 H, 3.51(t, 2 H), 7.10 (s, 1 H, 75 (d, 2 H, 7.83 (d, 2 H.
30 1-[(1 _E)-2-(tert Butoxycarbonvi)-4-npehQxy-nl- but enyi | cycl opent ane
carboxylic acid To a stirred solution ¢ : L)W di i sopropyl am'de (64..6 m
of a 2 Msolution in THE heptane/ et hyl Af < i n anhydrous THE (200 m)
at 0 C was added a sol ution of NgycPdpentane carboxylic acid (7.0 ml, 58.7

o agen. “Hect gty Bofner foRT Bl AR RERER Primal ikt deeann

stirrifig f(6ml)2ams pajessium Tadonateu(7Rany, 0.52msdl) eiylonaeiet (DOB56RD. S5hhen 0

over o por 5eoak s o b)Y TrEiR GO Bramph e atdate Vo
02/ 079143 SPIRCBOPH)G0Ton s e reliexedsibi 81 QAdSrel nikOgeh Atthdpher@tdid® t he

resul t ant t] .. solution of the product from stage g) above
(20.0 g SBOUIS Rt RanBRRIe. Jitohne Hheofahd sty bl eibisel Pt GHORAR B os)
The react itisfitwaietin vaciwe sTHeTesidat wasdten ét&bnﬁtd@%ﬁh’ed%ﬁiiﬂ?%:wm:ﬁﬂe@% the

t enpesat ur e reaction 5 was then allowed to warmto ‘
room ?%rrm ﬁ’gﬁ ﬁér %a%ﬁ%ﬂ??’gg %%‘{2) 193 Of'l"'f'n‘éa"‘i H30% 9RPMERIS Isomsiquenched
by the addHNMBN(300MHzoPDARBOL1{ I8BH)) §.40eldblem (d ). 878008 (Hem).St i T ed
for 1 hour. The reaction mxture was filtered, and the soli y-g)roducts
were then washed with THE (10 nl). To the filtrate was then added

dei oni sedPREPARAMION 1l3) , aqueous sodi um hydroxide (200 of a | M 10

sol uti on)3__ Ko h et ate (1600 m ). More deionised water was added (600
m), and &1 e e @nBieed by filtration. The |layers were

t hen separated, and to the aqueous phase was thgg added hydrochloric acid
(1 Msolution) until the pH was 2. The aqueous phase was then extracted
WwWth ethyl acetate (2 x 700 m), the orgaf ers were conbi ned, driggd .
over magnesium sul fate and then 15 t he sp a8 renoved by distill at0on’
undel, educed pressure to gi he-Trygde A as a yellow oil (16.7 Q).
The product was then purified by flash chromatography on silica gel using
di chl or onEheRdUGEOMREpataion) 1 12956img, eLomniol) was Bkee uEhﬁ ethahblqasgapgund as

a yel | ow @j 10 ;ﬂw,@%ﬂl Y%.vield),  TL di chl or onet hane/ met hanol
9:1, Vi sUa??’glﬁéagF% Jmt?tg[oﬁ (E@Q’ ﬁer%tgclzz? 'éd'ﬂ?e)“ﬁ“%‘ st and room temperature
; under 10mg of 30%w/w RaNi for 2h. The mixture was filtered through a short plug of

~ Atbocel and the filtrate evaporated to give the title product which was used with no
25 further purification. '




20 (300 MHz, CDCI 3) 8 ppm 1.48 (s, 9 H, 1.67-1.90 (m 2&eplembtr2d92. 48 (m

2 H, 258(t 2 , 3:32 (s, 3 H, 3.48 (t, 2 H, 6.83 (s, 1 H; LRVS (ES
negative); z 253 [MC2H -. i) Sodium 14(1 E)-2-(tent

but oxycarg" -nmetho y 1- buts ivll cycl opentane . ,ﬁgﬁg@s@.}e To a
stirred sol utlon of the product from st&ge h) above (15 0g nmol) in

. isopropyl acetate (300 ni) was added sodi um net hoxi de (3. 0 g 55.6 mmol ).
The resul tEMEPABAPOINIDH was then stirred for 19 hours at room

t enperat ur e, HTgﬁ)m;?;Q] hﬂ}%% coll ected by filtrati on under vacuum and washed
W th isopr fore drying in a vacuumoven at 50 C for 19
hours to give the title conpound Bra ite solid (10.0 g, 31.2 mol, 62%
yield); mp. (isopropyl acetate) 19 C, 1H NWR (300 MHz, CDCl 3) 8 ppm
1.48 (s, 9 H, 1.51-1.72 (m 6 H), (m 2 H, 2.61 (t, 2 H, 3.34
(s, 3 H, 3.51 (t, 2 H, 6.86 (s, | : ("&§ negative): mz 253
[MCO2Na) . .35 . 2 Septenber 2005 WO 02/ 07143 82 PCTI |1 B02/ 00807
PREPARATION 70 1 j (2R 3 ter Butoxy-2-net hy¥ pxapropyl | eycl oent anecar bo
is acid M 0 0 The title conpound was prepared according to simlar nethods
to Prepar at Béd16M taﬂp@xar&zsﬁ‘% 4mbs, 5@“"@‘1)@68 ad@ﬂﬂ@#oﬁvﬂsé’*cﬁ&@hr?éd | solutio

2- bronoet hyl eu hedr| ne salt was recry spzﬂf i sed
three tigma)éf @%%%}‘:eé%%{e & ggtéqr?"@g@ #f (asTidb ehi6e6. |The:tlﬂ%.1rg/w&éd as a
Pt LS“"W' e o i \0Rag f Bl (BB )

u ¥
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1 10" PRERGRATIEVET 901, Rl 2 Ftoqnphﬁm_goﬁ@y 088 adad, tGilbwhdfmfrlediatlly 21
|
?R) 2 [Ec(talgrﬁ%n?@%d?_{r(ﬁg%%o nT'éerl‘Q’h?ledf\?@lséiﬂéﬁtahmntwanxgtbrec acid (WO

15 9111:9054ovemahq;)trenm;apc(rateego lo%b( 14 cﬂurﬁé‘gnég%tngtﬁn;@ Eibpﬁ{;ﬁﬁ"a'

600 t
'EerrprenF] ?alt :J%e }6 %qﬂ "Fé %"5‘%)&0%8@3( 5?3@2%@! Watet andbririeni200l),
Ar bocel (r )drmk{MgSﬁh) fund e\ra@bmt@;vaab rb@ﬁj@é e |V%[Sepsl%#'§c§bt 0 Igl ve the

titl | o505 T HORNE T
1 Zzelcggpc?w&qig%a%hﬁ ho rﬁo'l’e&ﬁj‘e Se&%m t myvnd@ﬂ@anle nt@dl(otr(ssgj) 2 24
(m 20 1 HP6); g MHE 238 (Bs*ocFGana ©86.684N ANDEYo, RRER o‘éﬂi&é@ ‘%%ﬁ%ﬁ {4H'Vbt ho

hen | 4 n le A solution of 4-iodoanisole
acryl on| t r:)lr‘l?ec?('Siyi'l‘(srﬁ')0 4. 7mmol ), tri-a- tolyl phosphine (243rrg 0. 4mol ),

pall adium (11) acetate (90ng, 0.4nmmol) and . 25 2 Septenber 2005 WO
027079143 BREPARATION 115

3-(2,3-Dihydro-1H-inden-5-vl)-propanoic acid

g

20  3-(2,3-Dihydro-1 Hinden-5-yl)-propenoic acid (500mg, 2.66mmol) (available from
Aldrich) was taken up in ethanol (40ml) and hydrogenated at 16psi Hz pressure with
40mg of 10% PJ/C for 4h. The mixture was filtered through a short plug of Arbocel and -

the filtrate evaporated to give the title product (560mg, approx. quantltatlve) which was

. used with no further purification; 'THNMR (400MH2 CDCls) &: 1.98-2.07 (m, 2H), 2.75 {,

25  2H), 2.80-2.90 (m, 6H), 6.95 (d, 1H) 7.03 (s, 1H), 7.08 (d, 1H); LRMS: m/z ES" 189 (M-
H). _



PCT/ 1 BO2/ 00807 triethylamne (1.78nl, 12nmmol) in acet?Septeiviber p@ ) was
- refluxed under nitrogen for 14 hours. The reaction m xture was diluted
W th Etoéﬁg (‘]?gmli)l and washed with 2M sodi um hydrogen carbonate (100 m),
the organt @ "WAPa# was dried over magnessium sul phate and fddtmeneeko; The
filtrate was evaporated in vacuo and pugjfied by columm 5 chronatography
usi ng pentane, then 95:5 pentane: ethyl acetate, then 90:10 pentane: ethyl

acet at e t opgEpaRhTfOfitlke conpound (414ng, 2.5mmol) as a mixture of cis
and trans |soners as yellow crystals "H NMR (CDCI 3 400MHz) 5: 3.8 (s, 3H),

5.7 (d, 1 2,3 i 1 Hindpn-5ayl namidd , 7.4 (d, 2H); LRVS: mz 176 (M-NH4
); Anal .. Found C, 74.44; H, 5. 66, N, 8.36. C oH39NO 0.1 H2O requires C,
74.42; H, 5.65; N, 8.41 % 10 PREPARATI ON-F3™8 44 _Met hoxyr henyl
-1-propariamne Ove 15 A solution of the p w om preparation 72
(414ng, 2.6mmol) in ammonium h gv oR.{1 Or) and ethanol (1

Om ) was shaken under hydrogen at wth Ra-Ni (100ng) for 12
hours. The reaction, m'xture was fa l tered through arbocel and washed wth
trate was evaporated in vacuo to give the title

h | (2
ggrrggand( ﬁﬁrags‘&’”ct‘ T’OT Riepptation 115 mqw1 gimel) was Kigrolverd BCAD@MHz)t r8c>m1 7
( bs 2|‘él) témﬁer@hse uRtlr, nikBgeh, %nﬁtftrsﬂz}h‘hzw?(:i_}%gﬂrﬁél £ola l?éhgaﬁ,é% lﬁ‘i’gls#'%'? 6.7 for rrul a

LRVE:
(| 1i a) (cgo 8";&,‘{45 aggi éeﬁ@%&eﬁﬁemasczencelhmmfdm the miktGidAYs stirky €
prepar ed myrmmréﬂuréfcﬁ@ht@‘dttﬁ@ﬁ@m@g@ﬁt ‘ﬁ Pr arations 72 and 73
TESGUEVES honzene

fromthe Q@e{cursars i ndi cated. 25 Pr
(Aldrich TeHEmY ob (HEvand(Q.6mkof oI, ss}lul’oﬁtad@iadj ancthe ma@teasnrﬂdd%ﬁ

I(—i) CD30D, 4@Qiye.) The réaoilon @@%quﬁh%heﬁiwlﬁn \M&% gg&'%axt n%cg?d &8% EQ%F%’%} %?l}rl&ge o
br o 10 PPN SR He R iec (M OBkard YeRbTRIGCRCEo ORI B (02 )

2 7 (M 289%),3HKRIR ooz, COCL) 5: 1.96-2. 05 (m, 2H), 2.49 (, 2H), 2.81-2.92 (m, 6H),
5.32 (brs, 2H), 6.93 (d, 1H), 7.05 (s, 1H) 7.08 (d, 1H); LRMS: m/z (ES)189 (M-H).

PREPARATION 117
15 342.3-Dihydro-1H-inden-5-yi)-propylamine

HzN\@

The amide from Preparation 116 (170mg, 0.9rmmol) was dissoived in dry THF (3mi} at
0°C under nitrogen and stirred as a solution of LiAlH, in THF (1M, 0.9m, 0. 9mmol) was
. added dropwise with considerable effervescence. The reaction was warmed to 60°C

20 . and stirred at this temperature overmght The mixture was quenched with water (1ml),
1N NaOH solution was added (1ml) and the solution extracted with EtOAc (2x50ml),
dried (MgS0y,), filtered 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%); "HNMR (400MHz, CDCl3) &: 1.72-1.77 (m, 2H), 1.96-2.03 (m, 4H),

28 257 (1, 2H), 2.70 (t, 2H), 2.80-2.85 (m, 4H), 6.90 (d 1H), 7.02 (s, 1H), 7.09 (d, 1H);
LRMS: m/z (T S"‘) 176 (M+H)



(m 2H), 2.25 (s, 3H), 2.58 (m 9 16.65 (m 2H), 7.01 % 8eptériter 20053 (M
2H), 7.5 (m 2H), 7.7 (m 1 H, 7.8 (m 1 H. LRVS: mz (ES') 186 (M-H).
(m 2H), 3.0 (m 2H), 3.1 (m 2H), 'H NWVR (CDCI 3, 400MHz) S: 2.1 !l (S+ 186
MeH . (WOOMYTI1 9 (m 4H), 7.4 (m 3H, 7.6 (m 1 H., Befkioofld) . LRVE:
"H NVR (MeCD, 400MHz) S 2.0 mz 172. 1(MH). (m 2H), 2.6 (t, 2H, 2.7 (t,
2H), 6.7 (m 2H), 7.1 (m 1 H. LRVS:”H NMR (CDCla, 400VHz) 3: 1.64 'H
NVR ( CDCf Bref WGygl 8 (M 2H), 2.6 (t, 2H), 2.7 (t, 2H, 3.1 (m
2H), 3.3 Tt t, 1 H, 6.6 (d, 1 H, 6.9(d, 1 H, 7.1 s, 1H.

) S 1.78-1,88 (m 2H),
. 7.70-7.77 (m 2H), 7.92 (d, 2H),

2

) - - 6 (d
LRVS:  m z3448rdvmephenyl)-2kirdbdRea@el 3, 4
|_|)

rube am ne was used with

2.68-2.83 (m N4H), 7.19-7.36 (m 3
8.69 (d, 81 3,4-ethylenedioxy- 0 1 H.

br onobenzene no purification. Data for s . (Lancaster Synthesis) O
and-trans mxture of vinyl nitrites '

AVR_£300MHz, CDCf3) 8:4.25- 4.39 (m
4H), 5.30 and 5.70 (d, 1 H), 6."@-7 7.21-7.40 82

(M~ 3H),
s At U 875 B SRR 0,
e o R i g {67 0,1
(t, 2H), Wg%ﬁeﬁig&w&éﬁﬁﬁ%ﬁ&eﬁcﬁ@_aﬁgbgf%-_ OiBbenzyl oxy- mz TS+
150 MH .4-brogiobenzaldetiyde ( iy, 4ctmmeal) s thenhdtbR or B ad WMHEdN §i 20mie ( bs,
2H, 2.6 T(I'hfpanﬂ e n’ﬁﬁd&é(alﬁéwed to warm to room temperature overnight. The reaction was
quenched with water, extracted with EtOAc (8x50mt), dried (MgSQ,) and then filtered
and evaporated to a yellow oil. This oi was taken up in a 9:1 mixture of pentane:EtOAc

from which the title product crystallised (5.89, 52%); 'HNMR (400MHz, CDCl,) &: 5.82 (d,
1H), 7.21-7.28 (m, 3H), 7.50 (d, 2H). , '

PBEPARATION 119
15 3-(4-Bromophenvi)-1-propanamine

_ Br
HaN\/\/©/

The title compound was prepared by a modified procedure of that described by iddon et
‘al. (J.C.S. Perkin I, 1977, 2357). Solid LiAlH, (1.2g, 31.6mmol) was suspended in diethyl
ether (35ml) and stirred under nitrogen as the suspension was heated to ca. 50°C. A
solution of the vinyl cyanide from Preparation 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 or_gani_c layer was separated, dried (MgSQ,) and évaporated :
25 ~ 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) 3: 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 (TS™) 214 (M+H). , S




enber 2005 Prep 85 86 87 88 89 90 90a 91 92 Prec 3-bronpani sol e
(Sﬁgilcast r Synt hesgs) 2, 4- di met hoxybrono- benzene (Al drich Chem cal Co.)
5- Br orm-‘g'f.z{’-z %Mt hyl - 2, 3- di hydr obenzo[ b] f uran (Pr epar at PERIRREY80- Br ono-
t etrahydrobenzopyran (Preparation 125)96- Brono-2, 2-difl uoro-
benzodi oxol ane (Fl uorochen) 5-bromp-1 -nethyl- [11-1f-indazole E
( Prepar at iIRREFAHATIBDNB1Z00- 7- met hyl - 2, 3 di hydr obenzo[ b] furan (Preparation

- - §- et hyl - 3 di hydrobenzo[b] furan (Preparation 138)
é?gzogo?;%@wMano[bjfuran (Preparation-127) 85 Owve

Oove : NH,
0\/1\
o
Cl

The product from preparation 121 (11g, 55.2mmol) in diethyl ether (41ml) was added

5  dropwise to a suspension of lithium aluminium hydride (4.1g, 108mmol) in diethy! ether
(110ml) under nitrogen. The reaction mixture was refluxed for 4 hours before 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 diethyl ether
10 (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 title product (2.5g, 20%), m.p. 126-127°C; 'H NMR (CDCl, 400MHz) 5: 1.5 (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,
15 3H); Anal. Found C, 48.9; H, 6.0; N, 8.5. CgH1aNOCI, requires C, 48.7; H, 5.9; N, 6.3%.

PREPARATION 121 _
1-(2-Chiorophenoxy)-2-propanone oxime

20  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

25  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 (CDCl3 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. CoboNO.CI requires C, 54.15; H, 5.05%. -




PCT/ 1 B02/ 00807 Anal ytical Data 'H NVMR (CDClI 3r 400MHz) 8Septembettpo2H) ., 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, T H, 7271 (m 1 H. LRVS: nmz (TS+) 196 (M+H). | 1HNMR (400MHz, CDCl 3)
8: 1.40 WRm20®146H), 1.70 (tt, 2H), 2.54 (t, 2H), ne 2. rukerodkdr 2. 95
(s, 2H), 6.68 (d, 1 H, 6.86 (d, 1 H, ¢6.91 (s, 1 H. LRVMs MH 206. S}
"HNVR ( 400MHz, z, CDCI3) 8:1.62- 1.78 (m 2H), 1.84-2.03 (m 2H),
2.44-2.58 (m 2H), 2.61-2.78 (m 4H), 4.03-4.18 (m 2H), 6.67 (d, 1 H),
6.79-6.93 (m 2H). LRVMs: nhz (M+rH) 192, ES+. ' HNWR (400MHz, CDCl13) 8:
1.75 (qufgiﬁﬁf\,&ﬂwo (t, 2H), 2.67 (t, 2H), 6.80-6.95 (m_ 3H_). LRVES:
| urlflcatlon or characterisation.
.1 (s, 3H), 2.55 (t, 2H), 2.85 (t,
1H), 6.80 (s, I H. LRMVS MH,
2H), 2.2 (m 3H), 2.6 (m 2H),
sCm 1 H), 6.6 (m 1 H. LRVG:

2H), 3.10 (t, 2H), 4.45 (t, 2H), ®.70 (s,
192 ESQ . ' HNMWVR (400|\/HzHS Ci)CI43% 8:
2.9 2H), 3.1 (m 2H), 4.4 (m
M+H,(T92 (H)Es+). H(NI\/R(400M-IZ, CDCl 3) (d, 3H), 1.90-2.10 (m 2H),
2.50-2.63 (m 2H), 2.88 (dd, 1 H), 3 dd, 1 H, 4.90 (m 1 H, 6.66 (d,
1H, 6.90(d 1H, 6.95(s, 1H. LRvs: MH 192. (ESA'). . 2 Septenber
2005 WO 02/ 079143 86 PREPARATI ON 93 844-Ch loro-.3 f

| uor ogfhenyifstoyrimpealishydd (R6Y (42348 5008RY 2RBLoRdINL (0.8 ra)afatwb) were

phosphon a&ﬁéﬁb&&ﬁér arie? rr%%g)en na suﬁluryl chidride (510I g,% 37mo|$a) 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

‘ OhMe
# | - 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
title product (75mg, 24%); "HNMR (400MkHz, CDCl5) §: 1.60-1.74 (m, 2H), 2.56 (t, 2H),

30 267 2H), 3.82 (s, 3H), 6.79 (d, 1H), 6.98 (d, 1H), 7.15 (s, 1H).



OC under nitrogen, and stirred as a 60% oil di spersi on2&keptatbef 26650,
18.9mmol) was added portionw se over ca. 10mn. The resulting grey
suspensi on was then stirred at OC for 1 h, before a solution of

4- chl or o2 #1788 benzai dehyde (Lancaster Synthesis) O(3gpct8s@wesy) in 5ni

THE was added dropwi se. The whol e reactgon was then allowed to warmto room '

tenperature over 60h. Water (5nml) was a ded, and the m xture extracted with
Et CAc (3x50m ). The conbi ned organics were were dried (MgSO™4) and
evaporated to a yellow oil which was purified by colum chronatography

usi ng 5% BRECARATIGMIANe as eluant to provide the title product as a

m xture ofp SQgptric isonmers (2.4g, 70%; 1HNWR (400MHz, CDCI3) 8: 5.82 (d,
I H), 719‘%"E§H), 7.23 (d, 1 H, 73015(d 1 H, 7.42 (app.t, 1 H);
LRVB TS} 199.1 (M+NH4 ). PREPARATI ON_84 - Chl or o- 3-f l uorophen -
)-1-Dronyl am ne H2N The vi nyl cyani 6m P eparation 93 (500ng, 2.75nmmol)
was taken up in ethanol 20 (36nl) g fl. 88 NH3 sol ution (18ml) and shaken
wi th 150ng of 30/aw w RaN under 15 essure overnight. The catal yst

was fléter throu%ﬁh rt plug of Arbocel and the filtrate was
evapor at ((a RS 1&eﬁ£ﬁ* Amnael) was é@iﬁnrﬂrg;hpgimawueimw Smsi ng
900 10: 1 ( BE&M¥Imrhol) &ﬁiﬁacéﬂd@moﬁ@o 6)léi?fﬁ!it refi@xdl f‘6§ ttE gllC%? Copl 5 g,

?3 /01 H 1@@2?({ ?@" © %éfﬂ%R)qi 2)6!1121’ 5§/ \Z{gw(henmﬁid torthe s(otﬁeptiﬂahé Mihble. The
f ol | ow nghydropenties apiog. €1, ﬁy&@géﬂl biecbur (ffoﬁ-!aﬁio &H£gl§3tq¥%§ﬁfe§ e@hgfg or rrul a

11 where X prepared by nethods s

descri bedp?%oﬁ@ﬁé? a”c’{dcm% fl'@'gtwpomeq et (Bal)pobane. s"ﬂnesremnimngthqdld vas H2N

Y (l10 Gl 7 h -
3- CI(‘1| or g} ‘glls?l E%ngﬁ;(g@rﬂgég@a%égﬁég%é% t@mh‘nem 303@‘ @ﬁ?ﬁ’ﬁSge

benzal deh§RR)- Qlayerayas driesh aver MUBQ.02) Depaatotn aopdle gellaw oHNVR
(400MHz, T} whis chibineltif 408aiOHperfaritoldive fEdkite prdfict (2.1g, 85%);

THNMR (400MHz, CDClg) 8: 1.93-2.04 (m, 2H) 2.79 {t, 2H), 4.18 (i, 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).




2H), 6.97-6.99 (m 2H), 7.14 (d, _M. LRMS: niz TS+ 183S&pleMiher 2005INVR
(400MHz, CDCI3) 8:1.66 1.78 (m 2H), 2.58-2.75 (m 4H), 6.83-6.98 (m 3H).
LRVS: mz TS+ 343.1 (2M—I+) 97 2,6-difluoro F ' HNVR (400MHz, CDCl 3) 6:1.68-
(Lancast W0 02679143~ 6.70-6.92 (m 2H) 7.01-7.22 (m  Synidwmiosioshs H) .
LRVS: mz TS+ 172.1 (M—|+). F 98 4-trif guor o- ocF3 ' HNMR (400MHz, CDCI 3) 6:
1.70- nmethoxy 1.82 (m 2H), 2.60 (t, 2H), 2.73 (t, benzaldehyde 2H), 7.07

(d, 2H), ?IM@(AI drich LRVB: nlz ES+ 220 (W. Chemcal Co. 99
Pr epar ati OOMHz, CDCI3) 5:1.66 (m 2H), 1.89 (m 2H), 2.42

(m 2H),5 -dim -3 EihyArdn furdhl, 8. 02 m 2H,8.93 d, tH. 100
4- (et hyl t hi o) - benzal dehé/de 101 (Aldrich Chemcal .Co.)
di hydr obenzol[ b] 2 3 car boxal dehy =+\128,,( Preparati on PREPARATI ON 102

5 Qin oIine-6-carboxaIdeh}LdOO—I , CDCI3) 5: 1.68- 1.75 (m

2H), 1.42 (s, 3H), 2.59 (t, 2H), G2HMe7.07 (d, 2H), 7.16 2H LA
VB MHH, 182. (TS+). HNMR (300MHz, COBCI3)°6: 1.78 (tt, 2H), 2.64 (t, 2H)

2 (7)2 (t, 21BDimeind2, d-ﬂzhy@:&enz%[l‘ﬁ]ﬁjréﬁ (pria\;lﬂred Becfiaing ® the'mbhod Bf 8kddng! -
(Q §ht|z_&;!n J. Brg Chem 281 1%63 24%8 (500mg, 3. 38mmol) was taken up in
dichloroethane (5.5ml) and stirred at room temperature under nitrogen, and N-
bromosuccinimide (661mg, '3.72mmoi) added in one portion. The reaction was then
refluxed for 2h, etherwas added (10mi) and a white precipitate of succinimide filtered
off. The filtrate was evaporated fo dryness, and then punf ed by column
10 chromatography using 5% ether in pentane as eluant to give the title product (604myg,
79%); "THNMR (400MHz, CDClg3) 8: 1.43 (s, 6H), 2.92 (s, 2H) 6.54 (d, 1H), 7.16 (d, 1H),
7.19 (s, 1H); LRMS: M+H, 227. (TSY.

PREPARATION 127

15 5&- Bromo-2-methvl-2,S-dlhydro- -benzolbifura
Br._
C :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 2,8-Dihydrobenzofbjfuran (Maybridge Chemicals) (25g, 0.21mole) was taken up in DCM
(500 mi) and stirred under nitrogen at 0°C. SnCl, (36.5mi, 0.3mole) was added in one
portion to produce & pale yellow solution. Dichloromethyl 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 (1 000 ml). The




6- Met hyl - qui noline (Aldrich Chemical Co.) (1 g, 7.0mD} BepRAfhesob@ni UM

di oxide (2.32g, 21.0mol) were conbined in the absence of solvent and
heat ed alvolfd@Goiynder a 'nitrogen atnosphere for 16h. The reaction mxture
was allowed to cool to room 10 tenperature, taken up in BAXHPP3PT esor bed
onto silica gel. Chromatography using awOS: 1 mixture of pentane: EtOAc
provided the title product (236 21 99 ; 'HNWR 2 Septenber 2005 WO

02/ 079143 Heaniyanes woaored. zvmrgm WIBDEEE) (281 00fal} &N HBR (0w 2 brike98 (d,

I e
4- (4- |vet h S?Ha'éﬁ?ilt?aaﬁteyawam gave/ tlack bil, Griohi wad siljedted 29ilashO. 4mm|) was

di | d dde

it opei v roremabarbollk iy 1094 BRko fiheRldrio bk TR HIA Biodot (10RO was

t hen rfl uk'é’&"ﬁ @PoMHz, GB@ls)sé‘ﬂ &Eﬁ(t 2HY 4175 (te;m)y@gsl(ﬂ 1¥R.CHR0 (AOHS { @dded
|

and then g f yele ddi,t | on/ evaporatl on conti’'nued
until all m}e)ﬂ{ fsequr LHW@ ng) 51% Eé rﬁ?’%‘n‘%{}‘@ ?L"rg%'f’@ﬂ‘é S.46%d CohieQ ur e.
Thi s m xt ifUIrgaE, Eﬁ%dﬂv@dtl%n 20mL DCM and added dropwi se to a stirred
solution of 0.88NH3 at OC. After the addition was conplete, the whol e was

stirred for 4h, the organic | ayer separated, dried (Na2CO3) and evapor at ed
to give tﬁﬂﬁﬂﬂﬂﬂﬂbﬁd_d_a_&ct 15 as a white solid of the amde (1 . 5g), which

was ugged wgetp, 59 pification. PREPARATI ON 104
4- (4- HydroX \ 'Q SloRi e HO NH2 20 The product from Preparation 103

(38g, O. 20m)l es) was added portionwi se to a-airred solution of LiAl H4
(159, 0.40moles) in 1 L of THF, and the whole then refluxed for 16h. Th
excess hydri de was destroyed by aggitt of "Et OAc (400nl), and nost of
solvents were then renoved under ed Py essure. Addition of 30ml of
NaCOH -solution (CAUTION') conpl et &g corrp05| tion of the hydride, and
the resulting 25 solution was then acidi |ed with 1 N HCl and taken up by
ext ract i ddodiurh bydviieqR68aY 269 Hmo!) wBa Sk us. extracts with
2N NaOH, eggtﬁi atﬁt!' on Wlttht OAC, )ryl ' ﬁ%gﬁﬁgﬁ'gﬁ.ﬁé}ﬁ'&gf‘@g‘?t’"ﬁnﬁé’& ®f0 a
yel | ow oi P9ty qirnomatiy ph?ﬁplgorggqtqa( 9l, Baitroodpadded drbp@ide agurewholgBr f or
4h, and valsreulmmsmrg‘.d;d@,méya LH@& t hen added
pEsREn (oR8ch o PG i tper s

?btalned he mx ure cted with

unt il-a p
Djb?/l 'ﬁ‘i@ﬂﬁ? pn WP "\ﬂlﬂP & Ryt rape tempptature dot 45min. mnetreaamh IvfhsVdIUféh was
r ecr yst alv{nllﬂE@Acf 1510 BRAXRAS (¥ Sml)! 4 2
114-116C. M% 8ﬂ t e(:rsgg'? 2005 V\(S 02?()%@1%%%5@%&%%@%@% (fﬁg %S‘?cﬁ dé%@ | - 4-
4-n dro KMESO 3¢ evapeigied andibeaesidue flash chromatographed using 0-5% EtOAG in
pentane to give the title product (940mg, 91%); 'HNMR (400MHz, CDClg) &: 3.77 (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 (189 |

~ 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,



PCT/ | B02/ 00807 5 Di-tent-butyl dicarbonate (1.06g, 4.8mSeblenwas2eaklied in

one portion to a stirred solution of the product from Preparation 104
(400mg, 2.4mmol) in a mxture of water (1 Om) and dioxan (1 OM) under

ni trogenWOR&7PHacti on was stirred for 72h, after which thEEmh@Rsi UM
carbonate (2.0g, 14.4mmol) was added i ygane portion and the mxture stirred
for a further 23h to conpletely hydrol yse any ester formed during the

reaction. e a se arating funnel, and the
organic | a%%‘?bgééga@}d;@bggd?z %aﬁé‘% (?%& 5. pg%éﬁéﬁd fé’ &8da el %43 @dy2H),ow oi | .
The oi | wek5TwdoiH);dfiEdeH uBNgES*R: 1 mixture of pentane: Et OAc as el uant
to give the title product (555ng, 86% ;' HNMR (400MHz, CDCI3) 5: 1.41-1.62
(m 13H), 2.53 (t, 2H), 3.12 (m 2H), 4.48 (1 H, brs), 4.80 {s, 1 H), 6.74
(d, 2H), EREPARATINM 1315 PREPARATI ON 106 Tert Bu |- 4-4-metho hen bu

| car bagat 60% di sper f NaHln m neral oil (88nmg, 2.2mmol) was
added tgg 20 SWhydr 2P bl A0 olh oduct from Preparation 105 (555ny,
2.1 mol) in THE (7ml) at roomtenperatur dnder nitrogen. The m xture was
stirred for 15m n, before adding Mel (0 14 NHZ 2mml ), in one portion and
stirring at roomtenperature for b er 16h.? The reaction was dil uted
with Et OAc (20mL) and washed wt aHOO8 solution (15ml). The organic

| ayer was dried over MgSO™ and p LYy chromat ography usi ng DCM as 25.

eluant to provide the title conpound (500ng, 85% ;' HNMR (400MHz, CDCl 3) 6:

1. 40- 1. 63hé prodldtiromProgarbtion £30 ¢ ,Zoﬁrré?ﬂ Qm%n%'? ‘56%? %(VU? %%’PA@Z 46 (1 H,
tF)>r|=es|é)PA|=eAT| %NS %,,?2;} ‘fﬁwﬁ\g?’%ign%ﬁy?rog@m h@cﬁéthmmds/Bwa/fW Ahe
pauct T RombPEeng oRbatan sl ARRNEnd haBIL hydfB5ehdhs B 4 a3l 0ok DM

133 n&) nd Stirred under nitrogen
pour e 6a§@ﬁq‘er312 a HeratRlR vas fl!i@nedttﬁ:rongbh sNa& @R @fnﬂbbé'él? MMdaAdi cs
ext r act edfifirbfelevib&Mted i@ cPHEL) : iR ers were dried
(MyS™4) and vaggr ated to pr ovm%—bﬁe t %#1@9"’%#8‘8’ “’f"f% Uﬁﬂ’a@i%hy whi ch
was used YHEHIYSO0 JPeMAeQRIN Ha@mlumtommvmmmpmu&om At2s59uydin -1- 1o
anam ne Mmu@mﬂgl@@m c an % 204q9), were conbi ned
at room terrper(ature Q)]é)El 14{?&“1”.%} fbﬁgﬂ E% %gigﬁgi% L *EWkR et nas
added dr dpeR &elkld 4tfffé(t,1’8‘l)s E|7|2r(dn‘!j-l‘5 6185t (t, ), The (t,atg, 0bo afdihi i9fvBRs
adj ugied MQHnmmt@ga a gentle reflux. After the addition was conplete, the
m xt ure was refluxed for 22h, and the pH of the solution then adjusted to
8 with aqueous Na2CO3 sol ution. The m xture was extracted with DCM (600mL),
the extr gekESpARAE »@\( MySO4 and then evaporated to a brown oil. The oil
was then_vacuum Ied at apprOX| mately 0. 6nmmHg pressure. The product
(2Eand 2; 3 D h 7O O-bGtdneni@do yi el d. The oil of

20 To a siirred 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,

25  the organic layer separated, and the aqueous layer extracted with EtOAc {2x20ml}. The
combined organics were dried over MgSQ,, 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,

30 1_H) 6.7 (d 1H), 7.2 (d, 1H), 7.3 (s, TH); LRMS: M+NH, 203 (ES™).



1.5mmol ) was taken up in 6nml of EtOH and treated w th 2kpefmbhrdBbbi3
solution and 50ng of RaNi. The m xture was hydrogenated at 30psi H2
pressure_for 16h, and was then filtered and evaporated to give the title
pr oduct é)a.z"(’ﬂ?)’d;’rg) whi ch was used with no further puri fRCEIBO2008025

PREPARATI ON 109 2-Ace | -2Hindazol e NygoN Me I ndazole (3.5g, 29.6mmol) and ‘

acetic anhydride (35nl) were heated at: 60C under 30 nitrogen for 3h. Excess
acetic anhydri de was evaporated and the remaining oily residue 2 Septenber
2005 WO 02/079143 91 PCT/1B02/00807 partitioned between 3% aqueous NaHCO3
(20m ) an®BERABATIONNI3 The organic |ayer was separated, dried (MySO4)

i i duct (4.5g, 96%; ' HNMR (400MHz,

: 2. ) S o , -58 (t, 1 H, 7.75 (d, 1 H, 8.46
(d, 1 H). 5 PREPARATION 110 5-Brono- 2f¢ i ndazol e and 5-brono- | Hindazol e
Br' v B The product from Preparation 19 (450ng, 2.8mmol) was taken up in
acetic acid (0.5m) 10 and s';.,j?h[ ed A pRrat ure under nitrogen.
Brom ne (0.5nl) was added over about 1 mi ad the reaction then stirred
for a further 16h. Excess brom ne was remed-s bubbl i ng nitrogen gas

t hrough the solution for 30m n, whereupon a thi ccf< solid was produced in
the fl&@skTheplodutt frarh Weasaration #8itings dRBvédR MRk (AP Sh@LRFhdrMuacuo ~ and
t he resi dgﬁd%?i%uraﬁfg_f %th ﬁﬁ\%t age (1{5511) The remaining solid was filtered
of f and 157 UPRLGSUIHIREF Gmlk: ok the pple WRkigenatpdat BAP s rahyakeaengTressuks sieTH and
Et OH  The200my of BowisaRakMiaberbH. 0A Rl 900rhg lbf 8aEIYENRSs MlehUMadd bAgaRP! o
room t enpgyr w‘%ﬂ%}' The tE#C]—| Waﬁ{r@\éa?orag(gg, and the residue extracted with
DCM (2x10n¥‘f’, o cRRInuer] dor furibgr 1oty Hesyseagtion Bpdwsrwasditerest Graugh£oony of
a 3:1 i nssipat plog of Aibstell an@fhetm@atbietvh@or&teki;iﬁﬁau&t&d&&@?weﬁoﬁ% :%'sigée HNDE,
(400|\(|dz,‘<ﬁ;g%%h8: 7.419(Pd 1%, 74969d, 1H, 7.92 (s, 1 H), L
(s, T°H). BRYAVERP e BorydpHene EXBPRdo semove laatiracss af water to provide
- Vet hy| - Sthrtitieprodutt (780mgbevs)Bwiicifdvad\sed fith n%lfmﬁ%ér%uiliﬁ ioRO'HNM M Xt ure
of |sorrer(s hwg ?I‘_&_LI on 110 (7400 , .2.0mol) was taken up 1n MeOH
“(8m)  at (4P0Nkz 'ﬁ%@ gt ?éd,ﬁ{@eﬂ-dﬂt%@rﬁmwa@%mzshgs-m.eﬁm.qs added
i'n one . p@raH)e.6 (HeiHY 6. S0 Py and the mxture
heat ed af@ref)lpljx (for.X4r§{%¥%2)react'i)1g¥l\@agg§yﬂg3\g% p%?i’ool to room
tenperature and then concentrated to low volume (ca. 3ml) before

part 6 onPREPABATESN 154 OAc (20nl) and 3% aqueous NaHCO3 :

7-Meﬂ1vl-2,3-dithro—1 -benzofuran-3-ol

O

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).




30 solution. The organic |ayer was separated, dried (M Spjenstitd2po5ified by
chromat ography using 99:1 DCM MeOH as eluant to provide the 1-M isoner
(100ng, . 2 Septenber 2005 WO 02/079143 92 PCT/1B02/ 00807 23% and the

2-. Me i SUPER20ENES (112ng, 26%; 1 -Methyl isoner; 1 HNMR ¢QaNseoseDCl 3) 8:
4.08 (s, 3H), 7.30-7.50 (m 2H), 7.82 ( 1 H, 7.92 (s, 1 H); 2-Methyl

i somer; ' HNMR (400MHz, CDCI3) 8: 4.13 §3 3H), 7.35 (d, 1 H, 7.59 (d, 1

H, 7.81 IJBR Oﬁﬁ%(s, 1 H. 5 PREPARATI ON 112 341 - Methl -
7H i ndazof=5- =2= nenitrile NCB The 1-nethyl isomer from Preparation
111 (100ng:M ihydra$-beakefor. in dioxan 10 (6ml), and potassium

carbonate (72ng, 0.52mmol), acrylonitrile (0.035m, 0.52mmvl), Pd2(dba)3
(43ng, 0.047mmmol) and PtertBn3 (0, 038R _O~16mMmDI ) were added in sequence.
The reaction was then refluxed for a nitrogen atnosphere before
cooling to roomtenperature, filteriag tH Q| gh a short plug of arbocel and
evaporation of the filtrate in vacuo.] The resi due was then chromat ographed
using 99:1 DCM MeCH to 15 give the tigfe product (57ng, 66% as a mxture
of cis and trans geonetric isoners; '"HNWR (300MHz, CDC13) 8: 4.11 (s, 3H),
5.40 and 3°§sstigd splutign offthg preducs from PEiEpratiBREBARON 313mdH (i acdtet hy| -

M i nda&zol a6 ' p tion 112 (55my,
0. 25mo ) " A deaE L e by e .S b Rl SRR S BTt
subj ect ed“FRTHIERISHLPrRN, ienaallopeddd wanth to som tenmpeatateloger 16hd SIOWIRIRE/Of
309 w Rafd et i h hort . pl f
A bocel an R ora B 1o i ¥Gtor b EFodeleftt ABpRIChiSIT ch s
ed wi t hPiESYS Tei it rogin iemperaturen The caiisbwhaefilte?60 Thrd@yi0 3 /phaPdi3 93

/1 BO2/ - n, 1- ridine BuLl(.1l.6M i
Shanes. 34 so ool bl Al dPheiabihRus W rean o s
1, 4- di%r oWERIYREIAEIOAS (3D, 3Ehet Withvate niaxear!) MaHOOE (20ml), GPied (Wag0gj Xt ur e
s sti ; i . f | ut f ZnC12 (0.5M
o, | 1S pRipolhea b sbeld Dbfoi SEPAUELN LS BRlReGy bolitur hhtaodBE 21 | oved
to war m t G EQARIR Patane as whiang tmprovidarit: ftleqodett PRAGHY, 48207 fadim©re s
dded, f i k. - pyLi di 50mml ). _The whol
s st r rogQoure, COCRILBE1S, atBto 2R R Rt bAE s E\Thmo B Gurt by 7084 10 )

vol une antiMil uted with Et OAc (400nt). The solution was washed with a

sol uygon of 32g of EDTA in 200nl water and brine (200m), dried (MySOH4)

and evaporated to a yellow green solid. This.solid was purified by colum

- chr omat o?RERARALION 136 1 hexane: DCM as el uant to provide the title product

A - . - 0 0 0

g8529h4;315,%0mg174{1 : 34 . + -beﬁgo xr}rdanc 56.61 % H 3.37% N 5.90% Cal cd.
Br

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 rso!id which was purified by column chromatography using
1% EtOAc in pentane as eluant to afford the title product {1 1-2rng, 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 - |



PREPARATI ON 115 3- 2 3-Dihydro-1 Hinden-5-yl)-propanopge oFlah@
3-(2,3-Di hydro-1 H. inden-5-yf)-propenoic acid (500nmg, 2.66mmol ) (avallable
from AI‘;%G0 }1)} was taken up in ethanol (40nt) and hydrogenated at 15psi H2
pressure 1 4bng of 10% Pd/ C for 4h. The mixture was fHOWEBOROPSOhr ough a
short plug of Arbocel and the filtratgsgevaporated to give the title
product (560ng, approx. quantitative) which was used with no further
purlflcatp@EpAﬁ;Nﬁdmﬁéﬁow CDClI 3) 5: 1.98-2.07 (m 2H), 2.75 (t, 25 2H),
(d, 1 , 7.03 (s, 1 H, 7.08 (d, 1 H; LRV mnmz

= spethyhenzalisinalepCT] | B02/ 00807 94 PREPARATI ON 116 3 (2
3-Di hvdro-1 H i nden- 5- vI) ronanam degy The product from preparation 115
(190nmg, 1nmol) was dissolved in DCM (gm) at room 5 tenperature under
nitrogen, and firstly 1320 (1.5mmmol ) 0f_ ogx@Hyi chloride, and then 1 drop
of DMF were added. After the effer\é ce had subsided, the m xture was
stirred at roomtenperature for 3hHsg then concentrated in vacuo. The
resi due was redissolved in 2m of THE and 0. 6ml of 0.88NH3 sol uti on added,
and the whole stirred for 4 days. The reaction was quenched with water and
extracted into EtOAc (2x1 Ori). The, 10 combi ned organics were dri ed
(MySO4) Tioch stirpubschition df@-rﬁmhﬁ-ﬁlﬁﬂot(ﬁ @2&1’@@%&@&9@&%& adodin  FNWR

Eﬁ?gwkﬁ%@é"ﬂf"d? OQGP ‘%‘?"@g}dﬁ (4 n@gog?mmol)r&nd Lﬁifastyfawnﬂe( ES—)5 >

189 (M HYO. GERIEmbm\IAﬁéhdxﬁm%araf&debhfd@ Q@@nﬁnaa Wahadd 4 ne The
am de fr mgﬁ(ﬁgaratlon 11 ssol ved In dry THE (3nl)

at 0Cu SHggdat hQRi’%s‘Pi T% hesregetion @mtw&vwrs diliediith waterH{2001) M

0.9m, OaRdaBiiXicwasth 2 @,
reaction V\E'%ﬂgalerred to gg’?:t‘%pﬁmﬁf?%@ ﬁﬁ%‘é{dﬁ&g@cﬂgﬁ%ﬁé i %%ﬁ%q g

The mi xt W & (2Rrehhied (MobR)iltessd and eyaporated tp N@&Wm@l uThls)nll was added ( 1
M) wnd pldiesByiddi@in %Ki‘dni’éiég?gpw l{léhﬁ%dﬁ@ﬁﬁ%ﬁne T s H\Q'é% the

filtered_and concentrated el | ow ol I'S 0| was puritied by
col um cﬁtll%ﬂ"ﬁpﬁﬁfr(ﬁéwgu%‘f%b ‘QUM%)(‘@O HeMCDHDE; 2.8H8,) 3H)s 6 6 am H),&7.86 ve t he
title piRqust 3 (400MHz, CDCI3) 8: 1.72-1.77 (m 2H),
1.96-2. Og (En'§ %@%H)iﬁf/@;@ SWH% 2.70 (t 2H), 2.80-2.85 (m 4H), 6.90
(d, 1 H, 7.02 (s, 1 H, 7.09 (d, 1 H; LRVMs nmz (TSB') 176 (M:H). 2

_ SeptenbepggﬁﬁﬁA%QZ{‘s%?QMS PCT/ LB02/ 00807 95 PREPARATI ON 118 3- 4-Bronp
-Z-"roenenftrite NC A 60% suspension of NaH in mineral oil (2.16g,
-BroRe-Gomeiwhd S-dihydraheRzefutRDM ) and cool ed to OC under nitrogen.
54.1 mmol ) was added dropw se and
nbenzal dehyde (10g, 54.1 mmol)

P THF, and the mxtur'ill owed

54 f5
. Di et hyl -cyanonet hyl phosphonate (8. 74nl,
the whole stirred at OC for 30m n.
was then added dropw se as a sol utioni
to warmto roomtenperature overnigh

- The product from Preparation 137 was taken through 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



quenched with water, extracted with Et OAc (3x50m ), dr2sdpeivberiposnd t hen

filtered 10 and evaporated to a yellow oil. This oil was taken up in a 9:1
m xture of pentane: EtQAc fromwhich the title product crystallised (5. 8g,
529 ; ' MMRAABGMHz, CDCl3) 6: 5.82 (d, 1 H), 7.21-7.28p(mB®Rbedy7, 7.50
(d, 2H). PREPARATION 119 15 3- 4-Bronoifgn | -1- ro ananine H2N The title
conpound was prepared by a nodified procedure of that described by iddon et
al offer BRI tid\olo L7 1) was
suspended@lgn glret hyl eteer da%é@telgsgll%@'elféﬁlé# fﬂef@?‘g%é'r'ld‘ggy?he
suspensi offHREQIVe Bt aprex 1&m! andﬂi@"@(ﬂdﬁ’@ﬂ@hawle‘me sol’um;d ofitni de fr om
Prepar at i gtk (d6f) 2R68ided <8 ti-g0
et her (20m) and g)he mx'?urae ?Pihge)arjl eat ﬁ?ﬂ&,@ ggﬁl&%ﬁﬁv‘i@t 3%)&@1%{ f&- t he
heati ng wRGdUeSHS|RYEES Wﬁfﬁoﬁepﬁ@te%@@ﬂ|r©ﬁxme@wlthm\/lé2x1rﬁoﬂm'[I'erqmmbmed e for
16h. gt NMesward NaGH and the
whol e stlﬁggd Vi goﬁ%udsﬁfl\ﬁﬁ%@p‘ﬁggwn&ny e or ‘/g%lgc?:ﬁ 9@%"‘%@ g"@%ﬁ%ﬁ%d dried
(MySO4)  ahtdifigd By Gpwhrgr@amr@mveqsingwwo%\ﬂtoan nwaentpue aé eldntiy providen

chromat o (1 n i.d

11 e pr odoeiy phiakieetig 8ad (R Mg CooRa 3¢ B S0 U3 R 6oy
2.52 (t, 41'*)652“613”116752@”")7 JR2(d, dH), 23 (s, 1H) 5748 (d 21H)) LRMBVIM+H,M gD, (TS*)
214 (I\/H—I)( Sept ember 2005 WO 02/ 079143 PCTI | BO2/ 00807 96 PREPARATI ON 120
1(2-Chl orop enoxy) - 2-orocanani ne G The product from preparation 121 (11 g,
55. 2ol ) in diethyl ether (41 nml) was added 5 dropwi se to a suspension of
lithium aieﬁgmmq%de (4.1 g, 108mmol) in diethyl ether (11 On) under
itrogen m xture was refluxed for 4 hours before the addition
B et hyl -Sifle2dntemone | ayer was acidified with 4N
ydrochl oric aci d shaken and they separated before been nade al kaline with
40% sodi um hydroxi de sol uti on.

he aqueous | ayer was'then extracted with
diethyl ether 10 (3x100m ) and tWe coxbi ned _organic extracts were dried
over magnesi um sul phate. The M&jj et Hyl extr cts were acidified with

hydrogen chl oride and the resulting pred f| | tered. The solid was
recrystallised from et hanol / pet rol eum et 60- 80 degQC) to gi ve the

Y ( . l
sy 2 g R R
(d 15 H) an@hg@rogbsated 5t 36p.5.1. Md*3 ogefrp M%X%q ov} 2@0 1065 P%}legnﬁu hﬁ%'13'\'<23f3' 2
requires ) oro henox -2-
roqanon (')‘@ft né%s@} %‘?“‘26”91‘ 2 §h‘5ﬁP|398 @%@L?%é@&%ﬁtﬁfﬁ Bpasateddn ke ) (J.

Am  Cherrto Soaloyrlets, oilb@tGdh wad Bér):ﬂedlwicoﬁdﬁﬁ Shictnato§rapHY LSIA Q&z@%’éﬂ%ﬂ% @M ne
hydrochl ride h%drOX|de sol U?IOH and

27
sufficie ?ntg'f'% rlo"%S t'&‘?”&g %Fog'r“étg? 5§3'I ?ﬁ%’bn N (4008837, &0 ':ﬂrﬁx?-l] r(®, was
requxed3H 2.73Q, 2Hy)ateLg, 2HEB.1 53, ! c S € was
extr g g‘?’ ¢ n}g{é}iﬁ%@? qg)r(g;.gormja Qﬁ%f?ﬁ?&%f’ﬂ?ﬁ?ﬁgaﬂw?ﬂ@?@ywere
dri € R 5&*&5&3 ‘phat e and concentrated in vacuo. The residue was
stiIIed to give the title produet (134-136C/ 1. 35mMHg) (4.5g, 3.9%; 1H

(OO AeARANERY S % 05 (5

~ 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



3H), 5.00 (s, 2H), 6.90-7.00 (m 2H), 7.10 (t, 1 H), 7288ptebel20ds 7.60

(s, 1 H; Anal. Found C, 54.95; H, 5.05. COHIONC2CI requires C, 54.15; H,
5. 05% gegt enber 2005 WD 02/ 079143 PCT/1B02/ 00807 97 PREPARATI ON 122 3-
4- Met hoxXV 98284t 0 hen | -1- rolanmine 0 5 4- Met hoxy- benzedTheagdesot Al dri ch)
(42g, 0.31 nmole) and pyridine (0.6nt, g?%al ytic) were stirred together
under nitrogen and sulfuryl chloride ( g, 0.37nple) added over 30mri,

Ther e was 000 P MBOERBCHEERTA I §u8nole dibdicn@Puta, SE0TBMR room

in
There was a“vi gorous evol ufi

t enper at uf490Miiz, €Dk Bh €13 (d38k), 1.8 @ﬂ,dzlﬂ(ij)hg_ls (WRFB s gt, éﬂ()ﬁ ;§_gr(maupH)’ XBE8S
reagents. evapgratio in vacuo and the residue taken up
in 50m dlé[ﬁi’(;%pé %W&ﬁgﬁ’ %ﬁdﬂﬁgdﬁeﬁ")bww%d\ﬂhﬂs 192 x@&SE)-wi t h vi gor ous
stirring, fromwhich the product precipitates. The solid was filtered off
and-m%shegggﬁqﬁéﬁé_ﬁggggnd then dried in vacuo to give the title product
(40. 3q, ; . 6C, IHNWMR (400MHz, CDCA 3) 5: 3.99 (s, 3H), 7.05 (dd,
1H, 7.9 -dibvyiio; ohutafats; H 4. 14%
C81-17Cl102 requires C, 56.33; H 1 . 0 123 3- 4-Metho
-3-chloro hen| -1- ro lanine O C[ 49 The product from Preparation 122
was. converted to a diastereomepjecc M ALure.of the corresponding vinyl
nitriles according to Preparation 9% Th |~ e (300ng, 1.55mml) was
taken up in DCM (6ml) at room tenpetfatur  trogen and tetra-

"but yl - anmoni um bor ohydri de (1..6g, 6.2 added portionw se over 5rnin.

The 25 'xt\%gre (yvas then refluxed for 4h nd then evaporated to dryness.
The resi dift? REEed $Qlylian @fP-asetdrhs-itydebenzsibliven Kkri¢h) 1), ndmiudrinr ef | uxed

f f untdln ' v t i th Et QA 3x3
dri e% (@gﬁﬁ?ﬁ@?ﬁ%ﬁiﬁ@?@%@% S1e T a0r 8 78l R et )
95/ 519. 5, G8tMe!) Bosere - rARE0.Bol, §.3remoh@ndtthe hofr @fiwedd i 25Dean- 24% ;
" HNVR ( 4 @Wizappafatlsitor 36h 1 1881 , t, 2H),
3.82 (g, sl CRENEN S?h'mT,ﬁgé%‘b%%?Wf%?s %9@?(’{@%8“%%@"3%' é&@@%ﬁ%r h0s
VO 02/ 07 RiPmBobrinm Rl griewivgSRa) 20N evaporabin torm pelbvbresidihs Thsnol
‘Al dri ch)edi ; [ | o id 3.5m,
6. Grmol ) ans s P A SR APy 0aiR 15 0o R BRRG I erbiig Fovied 1o
cool to FHEAM taRAYde shetite rroducty962mg,1607% MM MNRHR @00NH, DTIdde@sls, t he

| g | f 16h.
The Cat ayDoEol 2P 0 (¥ BB, €8 (f IP 05 o g H b FR LM
evapor at M;”Wn 128 (BB} vol ume. The remaining liquid was 10 dissolved in.
Et OAc (30nl) and washed with water, then NaHCO3 sol ution (100m of each).

- The or galrzl,iﬂc | ayer was dried over MgJSO4 and evaporated to a pale yellow oil.

EPARATION 143 ,
: Methvl-2-cvapo-3-( 2,3-dihydro-1-benzofuran-5-yl}-3-methvi-butanoate
Me Me

MeO,C

20 | . -~ 0

Copper (1) iodide (109mg, 0.57mmol) 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 10min,
a solution of the product from Preparation 142 (100mg, 0.41mmol) in ether (2ml) was '
added dropwise and the whoie 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
(10ml), dried (MgSQy,), filtered and evaporated. The residue was then purified by
column chromatography using 20% EtOAc in pehtane 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, TH),

4.5.(t, 2H), 6.7 (d, TH), 7.1 (d, 1H), 7.2 (s, 1H); LRMS: M+NH,*, 277. (ES*).
30 ' . |




This oil was columed in 10% Et OAc/ pentane to give the2Seplethberogort (2.1
g, 85%; HNI\/R (400MHz, CDCI3) 8:1.93-2.04 (m 2H), 2.79 (t, 2H), 4.18 (t,
2H), 6.78-6.83 (m 2H), 7.00-7.10 (m 2H). 15 PREPARATI ON 125

6- Br orchr(b??é%S’b‘:"The product from Preparation 124 (1 g, 7PEMmIz)ossas taken
up in DCM (1 OM) and 20 brom ne (4030,107. 8ol ) was added as a solution in
DCM (3nl) over several mnutes. Towards the end of the addition, a brown
col our pePSIERARATIONIf@ sol ution. The mixture was stirred at room

t enper atug,e_f.or 3h and th n vvashed W|th water (20nl) and brine (20ni) and
t he or ganFe==ay ydroelsbenzoi z vaporated to a thick yell ow
oi |, which was pur|f||ed by coI um chr hy using 5% EtOAc in
pentane to give 25 the title product (1 N\, ' HNWVR (400vHz,. CDClI 3) 8:
1.90-1.98 (m 2H), 2.73 (t, 2 2 6.61 (d, 1 H, 7.08-7.15
(m 2H). 2 Septenber 2005 WO O A3 997PREPARATI ON 126 5- Brono-2
2-dimeth |-2 3-di h drobenza b furap’B\RCT/ CB02100807

2,2-Di met{]gl -2,3-dih drobenzo[b]furan (prepared according to the method of
Baker and §%Hﬁ¢§P'H omof thp groduet pm Breparegies 143 488, 5%)419;10[31@&&%!) was
t aken sup qmsrell)@xhaerose@ﬁ s %%d%ﬂdkbﬁ%ﬁ@%ﬂ%é@@ﬁw bis under

ni trogen, br onosucci ni m de (661 %l portion.
The react %ﬁa%tgefltﬁéﬁr 6ty eT'T%S@@GU?'bﬁ‘")QHTe V& sheanoratsatad de dadub #Bd Jissalvdd@n Whi t e

or ec pi t akarepl STl 1Bl Ly oP R wedibo ARGl (3 ¥ aRRALEY 1o

dryness, and t puri f+-ed by col um 10 chromat ogr
pent ane ﬁ*bw&%ﬁ{" *ﬂ@ fegmy whichdhe pchue«cbwa@la@raqt@nwmﬁtome@mmwm (400MHz,

CDCl 3) H§3 or%al‘hé Idy@rs \ﬁé’}b’co%b?\?_leéag %sﬁé%wutgxaﬁ%@ﬂ)} dgi%d él&g#@r}f,gﬁerﬁg%m 7. ‘19

37di Hodr c?OPCB@F%d 7 vagrate @forﬁl@ntqran@e oi, ordm waaesanwqﬂanemrﬂfeam

2- et hyl | abj.e f TCl,
Japan) b eeRedloRy HI AR0MEE SOCLS, L6 ILadn § airbe S R Bae).
87%; (D ORAHAC, 1EDCT-22 (8 1H) A:BMS Msnm ,2630(E$ﬁ) ThisHdit wab dRed Q.

(
II;DREPiRi?'I %} gﬁ%h%aqdé &benZ(‘:)ﬂ[TBF%B Z'gihe"?g[?yﬁfjg&ﬁ?‘dé W@@gpﬂgm
2,3-Di hymﬂdtﬂn’gdp@m@anmévtqduﬂmdgmdﬁimsed»rﬁ:)anﬁ-&&g in Vaduo 4R BinWas taken

up| r nitro nCl 4 36 s,
o o) eoNad L BB . Bl SRS Hios Yors atoged will bnsdrom diseon.
D| f:hl or OIMQ-?@&, fillereti phd eomantt@:& &nﬂapuﬁ;&éffdﬂ‘dlaﬁ%orﬁwe éulhﬁrlmsaxg&?ﬁurﬁﬁ g
sol ution ihch t the . cooling bat em)ve
20 1t 0n s oA Tt 191 ESOAE b fnd B ushch ke 55
02/ 079148100mg, 32%) "HNMR (400MHz, CDCls) 8: 1.45 (s, 6H), 2.55 (s, 2H), 8.2 (t, 2H), 4.5 (t,
.2H) 8.7 (d, TH), 7.1 (d, TH), 7.2 (s, 1H); LRMS: M+NH,*, 219, (ESH.

‘ 20
PREPARATION 145
_ 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




100 PCT/ 1802/ 00807 organic | ayer was separated, washed2@ebtemiak 2005
(2x100m ), 2N HClI (100m ) and brine (50m ), and then charcoal (30g) and
Na2SO4 WeifnRdslgyl to the solution. Filtration through Celite and
evaporation gave a black oil, which was subjected to flasRCT/EHRER ogr aphy
usi ng 7-10% Et OAc in pentane to give th®&itle product (190ng, O. 010/ 0); 5
" HNVR (400MHz, CDCI3)6 3.24 (t, 2H), 4.75 (t, 2H), 6.93 (t, 1 , 7.40
(d, 1 H), péifetiéat, 'HNME)(400@H2 EBCI

D o e R R0 alae O, LI ML i) zé%aﬁﬁml o

Found: C 9 requires

o 2B B, Py % e SO () BT, TP T A 1ADETS, ( FiHOI
slurried l\lﬂBOszﬁe{E (£48m ) at OC under nitrogen and diethyl cyanonethyl
phosphonate (1.1 m, 6.7mmvl) added dropwi se and the whole stirred for
45m n. 3- Coumaranone (Lancaster) (900ngy, 6.7mml) was then added 15
dropwise anﬁpwlnmwm eatirred at roomtenperature for 45mn. The reaction
was dil ut eg E OA and vvater (15m), and the organic |ayer was
t hen sepa¥ré 0 gmapdniaEmeand t he resi due fl ash

chr omat ographed usi ng 0- 5% Et OAC in pentageto.give the title product
(940ng, 91 %; ' HNMR (400MHz, CDd 3) S 2H), 7.25-7.40 (m 2H),
7.52 (dd, 1 H), 7.58 (dd, 1 HH,NT.B6A (S, AL : MENH4" -, 175. 20
(TS'). PREPARATI ON 130 2- 1-Benzofurap{3- ™-eth fam ne NH2 25 The product
from Preparation 129 (400ng, 2.55mk gs conbi ned with amoni um g
hydr oxi de solution (1 Om), ethanol (20m) and 30Mb6 Ra-Ni (120ng, cat.) and

hydr ogenated at 30p.s.i. hydrogen pressure at roomterrperature for 16h. The
cat al yst ThaSrobittiRIR BrofH RN i a&p bo : r
fil trat e chromat ogr aphercfm usl ngﬁs b@gﬁ/b I'n %@Pg |'é§¢“ﬁﬁ%ﬂ?%€

;F))E%jl BE) 2;@@@?@ | stigoh as)mdueyenadiovide, ge@ vdeph uztmé%ﬂhi’rﬂ@& tH@sGﬂtl@VﬂllélSnﬁlQl
7.15-7. 25 W’?Q"ﬁgsﬁﬁg&)ﬂ&b@tﬁe '}eaggg? qukttie %9 a%‘%’é‘ t°|\‘i#"’lﬁ“ *?690"‘( ES').

PREPARATIthQ@IUIB gnd Sinedigrizio - ThédsolatithuwanfiGoddd witt SnbaEions) NHithhe

e G A T o P e A

pressur e dried umsar vaouuhuic dies th2Qitlg podduma(ﬂlw : GaNIes 1(49@01]-& hﬂe Be

hydr ggenat 6 0 er 72h. The catal st was

fil tggedalt%&(buhl)l Pgéﬁbﬂ_’) ;’;51% 0&)1\3&0@@2%)51# &H)s 6.6(Pattd. €048 Hiled to
dryness. 7ihs, rléts);lIdRMSmMa-l-pawf(ml*).by col utm chr omat ogr aphy using 90/10/1
DCM MeOH/ NH3 as eluant to provide the title product (11 nmg, 55%; ' HNWR
(400Mz, CDCI3) 8: 1.81 (m 1 H, 1.98. (m 1 H, 2.75-2.83 (m 2H), 3.50
(m 1|—|),REP,@IQNI4H) 460(t 1 H, 6.72 (d, 1 H, 6.85 (t, I H, 7.10
(t, 1 H pa 9 31» 15 MrH, 164. (ES-). PREPARATION 132 (2E and
?Z-3- 2.3 T ERE O OB A28t eneni tri | e.

Ct

‘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 gvaporated to give a dark brown oil, which was purified by column chromatography using




Me 20 To a stirred suspension of sodi um hydr| de (247ny, @eg, & dry
THE (6nml) at OC under nitrogen was added a sol ution of diethy cyanomet hyl
phosphonate 0 98ml 6.1 6nmol) in 2m THE and the whole stirred at 011C
for 1 h.W §¥ - 2, 3- di hydro[ b) benzofuran (Al drich) (1PgII80A@aoDI) in
THE (2nl) was added dropwi se and the Wi8le stirred at roomtenperature for
16h. Water (20m ) and Et OAc (20nl) were added, 25 the organic |ayer

separ at ed2: 1aDﬁMﬂ5mtammelaadt&y@me & i t@oﬁor@duw 8 ngE?@%\P Qi Mobmi e
conbi ned mnl cgaﬁg d_b 58 ?V '\{9 | tered and evapor at ed fo afford
apale b )& AR oP- PRI 16 Bﬁ(%teéﬂdﬁﬁé (quhﬂ'B 43R AYs7 /10 i ed by

colum chHpnat ogr aphy usi ng 20-30% Et CAc in pentane as eluant to give the
title product (789ngy, 69% ;' HNMR (400MHz, CDC13) 5: 2.4 (s, 3H), 3.2 (t,
2H), 4.6 (t, 2H), 5.5 (s, 301 H, 6.7 (d, 1 H, 7.2 (d, 1 H, 7.3 (s, 1
H); LRMVS: PNENA‘R/Q‘Q@[\(‘E@*’) 2 Septenber 2005 WO 02/ 079143 PCT/ | BO2/ 00807
102 PREPARATI.ON 133 3-Dih dro-I|-benzofuran-5- | -but lamna M H2N 5
The prod Ing:2-44 lwas di ssol ved in ethanol (20nL) and
ammoni um hydr oxi de solution (5m), and the.whol ghhydr ogenated at 30p.s.i.

hydr ogen pressure over 200ngy of 30M¥% Ra- @ A further 100ngy of
catal yst was then added and trhe hydr ogeng continued for a further 16h.
The reaction mxture was filt&red royggh “a~~Short plug of Arbocel, and the
filtrate evaporated in vacuo to | ow vofunme. The residue 10 was then
co-evaporated fromtoluene (2x20nl) to’'renove |last traces of water to
provide the title product (780nm, '@%% whi ch was used with no further

i fi CatTtﬁHlproHNM:frorﬁ Wé}i\érﬂmn@;@ﬁ(%ség,h 35&1%01)%%3 tgrle(r? ud B ]@thr: én? ( m

i), 2.65
7.0 (s, &LW‘SW?&M @S'OJ\ fisﬂltﬂR@mAml\@plgmm Iﬂﬂvlﬁ,ﬁ1lmrﬁot31rd| h

d b f "
C H)o ?Fd:"l(zigff dt 8vc ﬁnQér d‘ff?o%e?io TRe %ﬁdct[:Fee\ﬂa? Wfﬂ%'gg? 5033& A ng%tb'ﬁ? T%’ ' gé ontum

(1. 16g, ?%C} '1060’1’@ W@ewﬂﬁ@ﬂenlwaﬁedde@ folldvaddyf 8M ag@olstsolution of
2- drox | ded in
30% THy %?gﬁgﬁé i mnggﬂgﬁl %ﬂ%%géllﬂﬁ Pﬁa%'ﬁ{yﬁ#g%uéﬁgwg?%ﬁaﬁ)r ed®t refl ux
for 5h. \mxseenszpsms)summaamgnaruummmrem gad thesfilingle @vapdrareiie & dw,ub\h) et her
3x50m S er ed
((evapor a% ed in v%mgm QF g‘raégﬁﬁé (%ﬁ”e %ﬁcli %ﬁgag&%gw%hsp{%é tE’Ga(Qrﬁwm')
chr ort@t ogllﬂ'a@'hwaaéhel’gbﬁieﬁﬁ%iﬂm% isnlufientapi 10 ang lexmdtétﬁwtth EheAd ?E)l%ﬂ}j u Ct
24, 50
o 6a (1o apetAios Wb iba BugSoR At ofadbraigls gt the ke progusy | >
Sept enber(ﬁdmgszwa) dzu\mmmwp@:rcmmmcomw 05 (13, ARERABATOONN133), G.ddkth | -2
3-Dih dr P Qﬁ 13 yg astlrred solution of the product from -
Pr epar atl on I? 8(5@17 (rg in acetic 5 acid (5ml) was added acetic
anhydride (0.63nil, 6. 7mm|) and the whole stirred at reflux
20 PREPARATION 149

tert-Butyl-(4-chlorophenyllacetate

Me 0 ¢l
vl
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).




under nitrogen for 2h, then allowed to warmto room tenp&epldiiteroyes 16h.

| Ot % Pd/ C, (30ng) was added directly to the solution and hydrogenated at
40p.s.i. hydrogen pressure for 16h at roomtenperature. The catal yst was
filteredwokrovgis a plug of Arbocel and the filtrate congRipasGeet N vacuo
to a pale yellow residue, which was 1044§ssolved in EtQAc (20nml), washed
with water (3x20m ), NaHCG3 (20m), dr| ed (MJSO4) and evaporated to a pale
yellow oil. This oil was purified by columm chromat ography using 3% Et CAc
in pentane as eluant to provide the title product (261 ng, 58%; 'HNWR

(400M Hz, PRECABATEON2LSR (s, 3H), 3.2 (t, 2H), 4.55 (t, 2H), 6.75 (t 1 H,
6.9 (d, 1 Ezg %éé‘@i‘%'ﬁ% é SQI 15 PEEPARATI ON 136 5-Brono- 7-net hyl -

3-di hvdr = D9 i rred solution of the product from
Preparation 135 (200ng, 1.49mmol) in 20 di chlqroeghane (2.5m) was added
N- br omosucci ni m de (318ng, 1. 79n%k @ e stirred at reflux for
16h under nitrogen. The m xt Bfee ' #d in vacuo to afford a pale .
or ange- brown solid which was ngiT i Ppy-"coMm™ chr omat ography using 1 %
Et OAc in pentane as eluant to afford the title product (112nmg, 35%; ' HNWMR
(400MHz, CDC13) & 2.1 (s, 3H), 3.15 (tMe2H), 4.5 (t, 2H), 7.0 (s, 1 H),
7.1 (s 1 H). .25 . 2 Septenber 2005 WO 02/ 079143 PCT/1B02/ 00807 104
PREPARATI_ON 137 2 H drox -4-meth |-benzaideh de CHO CH M To a stirred
sol ut i on ©e Pfogyst fxam Brepgmtiop 14§ was aliniated aceordipgue ae iddital procednesTto

t enper at t 4 |
r1 e bty e ed i HORFGIYE Rz A0 Rty rodd ho M ald Rk dhe 01 1y,
20. 3nmol Profist was @@teumﬁﬂ mt?é"/mmlpleaﬁ@r puiifisatian by e0IGmIncThrdrBlatogiphy skt i on

m xture ﬁﬁﬁﬂh t H
The sol u\t@geng\%améh?%n\rféai% th (4?(@@%% b%i‘lﬁe‘dsa\tﬂ gh&'l}lr“ﬁ@ (32'5
dri ed0 ( M, 1HLtTe2R &, @lﬂk%(ybeﬂ)ed to a brown oil. This oil was 10
purifi ed by col unm chromat ography using 5% Et OAc in pentane as eluant to
prow de the title product (319nmg, 25%; 'HNMR (400MHz, CDA 3) S: 2.3 (s,
6. 7RRERABATION1BE (d, 1 H), 9.75 (s, 1 H), 11.00 (s, | H.
PREPARATI ON 138 15 5-Brono-6-neth |-2 3-di h drobenzofuran 20 Me The
product from Preparation 137 waget aken t hre@ghtcClt he title conpound by an
identical 3-step sequence asygdetlail n.' in Br epa] ations 134-136; 1HNWR
(400MHz, CDCI3) 5: 2.3 (s, @b > 4.5 (t, 2H, 6.7 (s, 1 H,
7.3 (s, 1 H; LRV MrH, 214 (ESA?. PRERARATI ON 139 3 -4- 2 3-Dih
dro- 1- benzof uran-5- 1 - 3-but en- 2- ond™®

CN
- The product from Preparation 150 was alkylated according to an identical procedure to
15  that described in Preparatidn 137. The title product was obtained in 82% yield after
purification by column chromatography, using 35%, then 70% DCM in pentane as
eluant; "HNMR (400MHz, CDCl;) : 1.40 (s, 9H), 1.74 (s, 3H), 2.80 (d, 1H), 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




2, 3- Di hydrobenzo[ b] f uran-5-car boxal dehyde (Al drich Chen g@b@né{eggg
13.5mot), 25. acetone (2.73nl, 37.1 muol), water (1.35ml) and 1 zsNaCH
(aqg.) (0.34nl) were added 2 Septenber 2005 WO 02/079143 PCT11B02100807 105

“toget heWQBHIPHE whol e stirred at roomtenperature for 1p8raddiResee! | ow
solid was redissolved in approx. 15n1113C|\/I and 2N HCl added to achieve a
solution of pH2. Water (10m ) was added and the organic |ayer was

extract edsvai 1 DN Gdx a re separated, . and

re- extragfed )\r;vi1th D%a\/l xlbgr@l{t? 1%?@@%&@%&#@%?@2%& Hg)-@cﬁz
(MySo4) dfd!er & rdy dlbd-38Kdvablo to a yel l ow solid which was purified by
col um chr.omat ogr aphy usi ng 15-30% Et OAc i n pentane as eluant to provide

the title_product (2.13g, 84% ;' HNVR (400MHz, CDCI3) 8:2.3 (s, 3H), 3.2 (t,
2H) , 4.631@,2%2@@.8&@.555(d, 1H, 6.75 (d, 1 H, 7.3 (d, 1 H), 7.4 (s, 1 H),

7.45 6d, 1@50NantRNS .10, PREPARATI ON 140 4- 2 3-Dih

dro-1 - benzof ur a%- 5- hfwéﬁpgéﬁgsn%fgégﬁﬁb%og AR ?Wééé’b%{?é’%fe&ﬁ'”ng
(2.12g, Pengmmghedsdesarbrdin pyblishedpatantaeippldiich)ER (B7a1@lAhysiragiaprs ed at
15p. s. i . [h3as) es s % Pd/ C for 4h. The nmXture was
filter ed[t hr ougﬁggﬂsﬁg?;& %? %g‘%sf&%rg%g%(iPgﬁﬂwy?rﬁgqqqueg?@'@iﬁgrf’&fde in
vacuo t G3RINgdIdsgy| lasasidision, IWeilGH0 walse pLisdniie eompyusdy ¢ffife RREGIBARGEaphy
usi ng 1542k¥% i d (.de the title produc 1.53g, 71 %;
"H N_MR 400@%?3&@%%@'%%i*lef?,"ag!‘f’? wgre ng%f t‘?&‘ga’@ll{eszH), 3.1
(t, 34y datesmined using capirgsNEE, . 1 H), 6.9 (d, 1 H), 7.0 (s, 1 H:; 20

LRMS: . MEFNH4, 208. (ES*). PREPARATI ON 141 4- 2 3-Di hdro-1-benzofuran-5- |
2-butanamne H 25 To a stirred solution of the product from Preparation
( 50018 compawmls ofi the invenhtiomodre poRHminhibitess GidMEH ang AR RE Shamhst (4. 050,
52. 6mmol popnd sodi um cyanobor ohydride (661 ng, 10.5mml) and the whol e was

stirred at roomtenperature overnight. The reaction m xture was
concentrated in vacuo and then partitioned between Et QAc .(20m) and water

(20Mg . Thetigs j ted and washed with water (2x20ml), dried
30 (MySOo4 andgﬂﬁgﬁﬁ}dﬁ?"?ﬁ‘%&c eg%{? %E?W%Iga%F&%?@a'ﬂﬂé\'ﬁ?uﬂ(’??%@'aﬁﬁoeoI um
chr onat oB¥aphy 2 Sept enber 2005 WD 02/ 079143 106 PCT/ | B02/ 00807 using 5%
MeOH in DCM as eluant to give the title product (187nmg, 37% ; 1HNVR
(400MHz,_CDCAI3) 8: 1.3 (d, 3H), 1.8 (m 2H), 2.6 (m 2H), 3.1 (t, 2H), 3.2
(m 1 H) Thelidecempourmisiof Ezamipled 1-25, 17376 30-410434850-58 4 555 67 Enéiied LRVE:

MrH, 192 —&ﬁ%T thy -2 -2- -3- 2 3-dih
dro- 1- be%ggcﬁc%grﬂlg- 1 - i %\lleh%fé{ gguep/io ﬁ%ﬂ@ Wc%gg'gthvﬂtEBV%ro‘FéEPf)n of
5- acdt y| greater han@0biskhzo[ b]f u ran (Aldrich) (1 g, 6.17mol) in tol uene

(60nl) was added net hyl cyanoacetate (0.60nm, 6.78mvl), benzylam ne 10
(0.07nmL, 0.61 mml) and acetic acid (0.3nl, 5.3mml) and the whol e refl uxed

in a De dﬁ_particular, the title compound of Example 3 showed an IC80 against NEP of 22 niM;
the title compound of Example 4 showed an IC50 against NEP of 4 nM; the title
compound of Example 21 showed an IC50 against NEP of 3 nM; the title compound of
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 Mode{ 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




Stark apparatus for 16h. The reaction m xture was cool egISeig@ bt h 2N
HCl (30ml), NaHCGB (30mi), brine (30nl), dried (MgSO™?) evapora ed to a -
yel | ow r\e/é&?}d? This residue was purified by colum chronat ography using
15-20% E 9d4i)ent ane as eluant to provide the title pPCHUHRA(BO2Ny,
60% ;' HNMR (400MHz, CDC13) 8: 2.65 (s, 118 3H), 3.25 (t, 2H), 3.9 (s, 3H),

4.6 (t, 2H, 6.8 (d, 1 H, 7.25 (d, 1 H, 7.8 (s, 1 H; LRVS: MNH44, 261.
(ESA"). PRERSATHENPLARIsHE shiHe Plepyaine) So thaBndhdlof the selected compound was

dr o- I-ben@% a%%’ é 3_net hyl -but anoate Me_ M McQ2C 20 Copper (1) 1 odide
(109nm, (A& added to a stirred mxture of ML (1.4Min ether,
0.76m, 1. 07mm|) in ether (2ml) at -25C under nitrogen. After stirring for

10m n, t|on of the fro re tion 142 (100 0.41 nmmol)
in ether I@n%i ¢ compauiyd. 3?%5&?&‘3’"5’?‘7@ 'Eerlf%‘P 3?%9% ﬁ@ﬁ*f%ml%%g'aa@ed ngicf or
2h, arfil. t hervé eﬂma!afaﬂlhheasé’éunvgj‘dnitﬂ b%mw% Fé)%w‘%Gr) Phb BBlebtdd

added and .t he anl wer e extractﬁ Q , dried

filtered SHE" 8@%&% ncreﬂge egstia R%‘i\%l?‘ﬂé’ﬁ UpUiP iS6i%e th=19) and glitarah blood

chr omat ogilaxply 505%i (ng3PESMbAredco time ﬁﬁﬁmﬂ%dnqopih@.x@aggst he title product
(92my, 86%; ' HNMR (400MHz, CDCI3) S: 1.55. (d, 6H), 3.2 (m 2H), 3.59
(s, 3H, 3.62 (s, 1 H, 4.5 (t, 2H, 6.7 (d, 1 H, 7.1 (d, I H,; 7.2 (s, 1

, LRVB:F howa e efieGof. adafin t 7
F’DCT/I ozlfﬁgggdﬁo R ePARATI§§\I 14{Ste§nm SAEREd SR B4R GeRR blood

7,
3- Di Hydr 0" 'B&Z8IL HIF seleqts O'H%?WI%{%?FH‘F%P?IV‘PIT\?W s watelPNS) a stirred

sol uti on infreades ipgeditaltbldodovinaReaRddsittisds rélﬂ@l()fﬁgdeljofééfﬁgl)éf usgl. gt Pﬁnm
and the

1.5ml was, added solid KOH
| \(Nhol e )st H?Pregﬁ"ea?"q?%ﬂfjfﬂgi“%‘% ‘BW"'a%dedW@QdfePWUﬁé)ie inFEeanes lncgmaelrhlwt ed i
vacuo andiod (ﬁlatdh\eaCBarﬁ) A\dﬂilﬁﬁtrétﬂaﬁ ik ihe J&ﬁe@ﬁdﬁ@lﬂﬁn&! id%r ﬁ@%ﬂ %
tquene&) gtﬂ? andth alfledt Hl with 2N HC |y eproduct
was extr e i 'E Sg yegips! bl 'O%ng{ﬁ'?‘l‘:by QWQXIVR@K %tifc!dﬁlmmed
washda Wftehu&lid:é&(e@?ﬂﬁd)bouﬁfak@ﬂto(lﬁ&% otfsbNeﬁrcﬁﬁﬂﬁ'?iﬂ'le% fcﬁ@&%ﬁﬁﬁ&t ed in

vacuo to rd an or.ange oi was used wt
purifi cats? t'?z'ﬂﬁ\WR" M‘ggﬁpﬁmlﬁk‘ﬂ@j&@afﬁ Tae(fallovgpg smult@meeus 2H), 3.7 (s, 1

, 4.5 (ehh Swérd ebsehv M+NH4+
5063 (ESS- aliﬁé)nent w rd s éﬁfo!ldwnﬂg bda Dmrdﬂmatgog‘%g hgat egﬂlat 'zf%%&f

and then' r‘?"’lﬁﬁé’d t') S‘HF’ at%sf d’&ﬁ&@@rﬁ@%@@&@ &W&?&)r@dﬁawemsg@as The

reacti on MEantdSemVEIBCHRRIYRS R hdflitdrad am! c”la@?‘b& i | ved in Et OAc’
(10 The organics were washed with brgl ne Hgﬁ})é&dﬁ over MySO4i

filt ed and concentrated in vacuo to afford an orange oil. This was
purifi edThyre wareWomaer effBsto @f REPINNIBHGY oL 6 b - uant to
gi ve theﬂt itle pI’OdUCit& (100ng, 32% ;' HNVR (4%5% ét@ﬂ%@?‘%?%gﬁ'@%@d

2.55 (s, "My, 3.2 (t, 2H), 4.5 (t, 2H), 6.7 (d, 1 H), 7.1 (d, 1 H), 72
(s, 1 H) LRI\/S MtNHA+, 219. (ES+). 20 PREPARATION 145 tart

But vl - [,_. th}a/vd iL benzof ur an- 5-yl ) - 3- et hvl but vl car bamat e
emale ew Zealand rabbits (~2. 5kgi/ were pre-medicated 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,



0O M O M M The product from Preparation 144 (250nyg, aken up
I n nmethanol (12nl) 25 at OC under nitrogen and sti rredgégp%h%‘ Y\?(Zon“:t'[ but yl

di carbonate (542ng, 2.48mmol), N ClZ (161 ng, 1.24mmol) and then NaBH4
(329ny, V2 6BHABI) were added portionwi se. The black solREi/e2aese7al | owed
to warmto roomtenperature overni ght 1a8d then was concentrated in vacuo.
The residue was partitioned between Et OAc (20nl) and NaHCG3 sol ution
(20m), Héﬁtéﬂ %hdtBer bhﬁrﬁrzeﬁéd With r&m‘é}eca’%héteﬁﬁﬂ(ﬂsfor w;nm@onf ol éhﬁ@& @nd0

extracted with Et QAc (2x20ml). The conbi ned organics were dried over MySO4,

filter ed SomARMNSEa SEPRYIEHON wa@rep@atqdéw thei fempra dfety. (nseBing, thecathelthied was

used Wit geftf éfumdﬁﬁf"to %n&%@ttﬁﬁ@% c”a@tﬁ&e%a@ﬁéﬂ%éﬁd@rﬁiﬁéﬂ Meﬁﬁ@&né&ﬁ
purification;' HNVR OVHz, CDCI 3 : 6H) ,

2H), 2.9 cgtbp@r wasi ed tp qG(opld @pﬁem t4) lgcpqgir ood grepgfure4 S‘g—m@nles @E&)ioog 985 ( d 1
H) , 75 0 %ﬂalyélis Rere 3!533 téﬁerrlwé")che Hﬂ\’ﬁi ca%%pCSygﬁﬁc aﬁc‘f—@fa)stohé pPé%'éﬁMérg\' 146

3- 2 dr o- 1- benzof ur an- 5- | am ne product from

Prepar at mﬂﬁSWAPQ and ding) meﬁ{%@ﬂ@ﬁ@l greﬁayetcal@@l@t%uslng mﬂfqrmlﬁlsdl%ﬁmhcp@ ®C and
St Tred_ Spuluia0eibhlaL i, ARasWes AL SdnERHRo! DRy SALHL DR Gl

15m n. The was stopp reacti on m xture was

warm to a@wﬁlhqremrvmmyetean@ogemh dthysiotogg P latiore, Suld instrumans Systemded

W th ethﬁ{)(ZOml) whi ch caused a white precipitate to form This solid
was flltered of f, washed with ether and dried under vacuumto gi ve t he
titl & product (177ng, 61HNMR (400MHz, MeOD) 8: 15 1.3 (s, 6H), 1.9 rn 2H)

56 (1m gl_\beﬁl\gl Wﬁb @\gg}on ?VEEA‘(’ §H é@Egﬁﬁ% @PT%‘? b?%tﬁh Oﬂlgéi%ﬂ Hﬁ_gr ounen I

- C ano5¢fb it fengiie jUSt apoveCibeNsubln Thedat and thusolewwas hiuptly dissecied apal doi ne
~8. 65m, nde ded. a
> 5n o [t rarnaybal bl oryd tich e abyfh e £gaS IRt Jiad bR Bile 86

sol ut i onclegsstoethe gigkedcuree ofthepubisO@Ildw erde? Goravgid aladraghrerthedmh@ral vein and0C. A
sol on I 4- h t 5 | (5 m)
25 viss a3 et Ao e el e FLOR SR ARE' B paViyforvay s HiRbar, pfd idre

| odoacet lopdted |after furtheo disboction 05rtkmﬁ§>rsa}a$de htheadblkitt @hemthe, sciatid nehe is

comi nedagtindt B ALUENEHe i Bl 1 8ic0 e RIRSIA R8N BYE ool aphltr 2t o

aq. NaH t he ure was concen
about 50anatemydooks caute sahﬁCt fadirio tldmfmtsethe\meme& |ﬂ\|suﬂﬁll:|em( a@am HowEher,

Puapor AN SES phh oG ool Al PSRy, 10 2

chr &éat ogrerpaijorusf mioe pe&wpt@rdneﬂhﬁowvim% WAES 1iSdPEWay Bt GD8eundiag9 2: 1

DCM pent tdy OMHz

CDCl 3) geae g‘g’d Yok e '&0%"’%?\%6%@“““? ct.%QS%&E @%ﬁ@m@%@e E‘ 1%(? 7.22

(d, 2H) ,nerveswag ellghtwl)‘ted & GiREPARATRIGN #enthdeiactiods was (shbwetb irheesitonbut anol
Approximately 1mi of light paraffin oil was placed around the nerve and elsctrode. This

acts as a protective iubricant to the nerve and prevenis biood contamination of the

electrode. The electrode was connected to a Grass $88 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 experiment 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




HO The product from Preparation 147 (235ng, 1.05mmmol) in 1 n

THE and added dropwi se to a stirred solution of L. iAI'I\ﬁg%ngéi'%r%BqéM' '
sol utlonwld'b Iy32-1 mmol ) in 10 THE at OC under nitrogen. The m xture was
then stirred at foom tenmperature for and cool ed to GEETHRALPSY 0. 08 ni) -
was added, followed by 3N aqueous sol ut‘d‘n of ~NaCH (0.08 m) and the whole
then diluted with THE (2nl) and water (0.24nl). The suspension was stirred
for 5min, f?é[rTGmPM'éﬁ any cpaneative tigsueh Oné laserDeppderdinew probd vias insgrédd Som ingeim

Thi t C I 3
Tht> as RS eRiHR SnEl NP SR EXERAAER Y4 ShodhPlab S hotloRe (0,3
wi t h Et CAGo(tBagiay just aheve trebexrieabriitpaali wall. WEeepakificadof( tgSOpjobes dvas then

t 299 HN
- Svi‘p‘érzale‘éﬂgﬁl%ﬁn&* Ui = ol W SRR ' e Buon® i b0l BB pe Sy
4H). 28 PRERNPWGY @RESEADN thersxterBalt yegingl walll Bothpprebes )nmetom:apédam pésitide. Cl
T | t b t t
184‘14%‘12?;%%‘@“ o Q‘Ebf%{ﬁ‘&%% ffg%‘?"%@“’egoe@egﬁ@ S RUBVSEn SgPhA3RM thewci o
(5.94g, 3 @ﬂﬁ@tey usind Piroevihali datacaraititinh éw@afea(PdndmathﬁPayﬂbmgy rRiatitms,
di | ut ed i d pat
N:'B.H% sm%c{]ldén%qggsérﬁ %&thﬁ-%r S?)goﬁ%écgll){d rPWg c&‘?‘? ‘Erﬁgfws?‘”aé%%é"and
evapor at edaliragoy wassevatthe bhgn;nmg lof teesexperinbhie@- 1EEmIgNIRGY0g tleewe)50% DCM
in. pgptane to give the title product (2.4g, 30% ;' HNMR (400MHz, CDCI 3)

8:1.42 30(s 9H) 344(5 2H), 7.20 (d, 2H), 7.28 (d, 2H). 2 Septenber
2005 WO OAnimy 0} Bespdrise PREPARATI ON 150 tert-B |1-2- 4-chloro

hen | ro ?\rﬁgé‘étﬁetgi ﬁa-gﬂft l\}?étﬁgéf'ocié { rom Preparation 149 was al kyl at ed
accordin e to that described in Preparation .
usi ng rret hyl iodide as the alkylating agent. The title product was o
obt ai ned f r f on, b ol um mat ogr.aphy usi ng
25% DCM i rTﬂe %ﬁ"t/ '*e‘sém‘g"’g{r%@n "%Hlﬁ}\i\g?&t?cﬁﬁ%)( “sjh’lq%@e Pgd "'B 1.41 (d,
3H), 180 gorsbmghgn witfi-jhe sel&®ivé dnd pbbent PDES u(hbxtoi‘ B-dlihyl-PRERAEAIb P a!zﬁnl‘{ G CN
The produ o ord| to a enti cal
procedur eglt%o&{fgm{ﬁ ? P%%%&érfeglgé% Y'\%f'é%éy:bﬁﬁ%ﬁ% Egé?'yqrﬁ |pﬁ'fa§°{g’i[‘gguct was
obt ai ned dipyépidiny7-eind vedre edminisierdd mat:dxﬂdad&;e witH Wolﬂwiﬁgpfd!@tﬁcﬂpmé USI ng
35% t hen S | u N )
1.74 %8&%&,,2&%@%0%1 'ﬁ ?’ W,qfa@? gﬁge( %e%ﬁ; WWPSB"% d) 2H)
20 PREPARAT @Midl5 2ortrAsrineee Rﬁusbdmlr@ra)Hhﬁfard]zipm&bhnfdﬁﬁ@él:(ﬂooﬁlmm viaa
20  3-way tap into the femoral vein. After the infusion, the catheter was flushed with
heparinised saline (Hepsaline) so that none of the selected compound was left in the
catheter. The PDES inhibitor was made up in saline + 5% 1M HCI, the compounds and
vehicle controls were infused at a rate of 0.1ml/second and left for 15 minutes prior to
pelvic nerve stimulation. |

- . 25
- Two experiments were performed: the effect on Intracavermosal pressure {ICP) of
administering a) the selected compound alone, and b) in combination with a PDE5
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



OH The product from Preparation 151 was reduced with | ol ing to
the procedure of Preparation 148 to provide the title %rsc?gl%?&?%g%j The
product of this reduction was 25 sufficiently pure that it warranted no
further WP P&t i on; ' H N MR (400MHz, CDCI3) S: 1 .22 2PGEfkEmbesr 2005 WO
02/ 079143 PCT/ 1B02100807 111 (s, 3H), {fi4s/1 (ddd, 1 H), 2.01 (ddd, 1 H),
2.60 (ddd, 1 H, 2.83 (ddd, 1 H), 3.60 (d, 1 H, 3.82 (d, 1 H, 7.27 (d,
2H), 7.38 i ' hindiorSS5@ LOf . nds of the
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compound or combination thereof. Cannulation was repeated for the femoral artery,

25 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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pel vi c nler ve was: easal’i"‘E S I(r)”(gat eda:‘e%&ﬁe term pgﬁ Oi?z%y}igl ?bang/d appl i ed
anat ony 'PEBKEePYSRMS INect fail to identify the nerves in suf ficient
detail. However, stinulation of the nerve causes an increase in vaginal
and clitoral blood flow, and 20 innervation of the pelvic region. The
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sti mul atiisig M—ﬁéirﬁé’fﬁjﬁaﬁéaa%qgi'sﬁiﬁﬁgoﬁﬁyé’ﬁéqgoﬁgﬁaﬂ%yg‘ ology?f’latform, Gould
| 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).




nerve was slightly lifted to give some tension, then thesghRaltepdoyas
secured in position. Approximately 1 m of light paraffin oil was placed
around the nerve and electrode. This acts as a protective lubricant to the
nerve aNMOpP¥&P&Ht s bl ood contami nation of the 25 el ectroderidhmog;ect r ode
was connected to a Grass S88 Stinul at gq The pelvic nerve was stimulated
using the follow ng paraneters:- 0.5- \7 pul se width 0.5ns, duration of

sti mul usCiIangeconds and a frequency range of 2 to 16Hz. Reproducible
responses—were obtained when the nerve was stinulated every 15-20 m nutes.
A frequency rAspogend otifoneulag$), d phammceaticall abisptabialkhit dbvaRch experi nent
in order to d Iern‘i e the ogii rruna_30 . frequency to use as a sub-nmaxi nal
response, nor ywrp _prqcp{g %%Bﬂnd(s) to be tested were infused, via the
femoral vein, using a Harvard 22 infus+erspunp allowi ng a continuous 15

m nute stinulation cycle. A veqtral e i nci sion was made, at the
caudal end of the pubis, to expose thespubic H35 area. Connective. tissue
was renoved to expose the tunica C(H% i or‘i\§(/ nsuring that the wall
was free fromsnmall blood vess o extlier nal “vagi nal wall was al so
exposed 2 September 2005 W22/ 079143 PCTP1B02/ 00807 114 by renoving any
connective tissue. One | aser Doppler flow probe was inserted 3cminto the
vagi na, so that half the probe shaft wadbstill visible. A second probe was
positg oned sgnhdB@t it lay just above the external clitoral wall. The
position of these probes was then adjusted until a signal was obtained. A
second probe Rbis ©f.gakyl whis mab esubSRutBH by @R of nibreuBsReshty SRl map t he
ernal vagi nal wall. Both probes were clanped in position. Vagi nal and
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Anagst het i sed Rabbj d e tit o] from-Exanple 22 ("the
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RSis Cy.galkyl, CFg, carbocyclyl, Cq-4alkylcarbocyclyl, C1.4alkoxycarbocyclyt,
heterocyclyl, C1_galkoxy or -NR2R3;
R6 is Cq-4alkyl, carbocyclyl, heterocycly! or NR2R3: and

25 R7 is C1-4alkyl, carbocyclyl or heterocyclyt;
pis0,1,20r3; ' '



grey colum; n=4) 35 2 Septenber 2005 WO 02/ 079143 PCT/ 115
Adm ni stration of a conbination of the sel ected conpoUn%g\%‘g{eﬂ%%Pg%qsecti ve
PDE5 inhibitor (1 nmg/kg iv bolus) resulted in a 704% potentiati on of
submaxi TRPPYO%13nul ated intracavernosal pressure (see FPGEIBIZN0SHark grey
colum; n=3). 19 5 There were no nmj or{4gf fects of NEP inhibition or
concom tant NEP/PDE5 inhibition on basallun-stinulated intracavernosal
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(Vetal ar (D) 0.25m lkgrdinmonear hidre hrogérdiainBiin Bni@gee dyHeksiatéd a face
mask. The rabbits vvedre tra E otom sed using a, Portex'ru uncuffed
endotracheal tube % PB‘?{'d%ﬁ %@c‘?‘eﬂa'f‘@w{/'@fﬂ‘?’w&hwmﬁ%-ﬁﬁlkﬁlﬁ Samsyclaalky; ;

ventilation rate o - b er. Jisaut it Loxi mate tidal

vol une of 18-20 ?I%gn)ﬁ%g’ ﬁgfﬁﬁ?éérr%éﬂ"6@5&'?&?‘%"%& %Qﬁt@eﬂ oheor

AnaesB hesi a was thm@ﬂhb@hﬁbﬁeﬂ?ﬂ grauist it 8NE oY 2Nhhd §lid 813, 208 gued with -
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24G catheter, and B&Ctated Ringer solution perfused at 0.5n/nin. The
rabbit was malnis phergtlonpyrit, lcaeh lotWHIBR nthyben@ibsivits MEoRd'baRbk gréiRPPI Ng

to 2% for mai ntenange anaesthesia. The |left jugular vein was exposed,
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i sol ated and the,nd((l;anny(lyﬂ%‘eaf?g\n t@q a PVC catheter (17QG ‘tor infusi'on of the
sel ected conpound“#®62 -6 Her-edkoxychalat eaalishywers-arliféie ed f opmt he
fenmoral artery, 2 1 N rt e .1 t 0 ensur ’
that the catheter %aé%%ﬁéﬁbf‘ %’%&@%ﬁg} e&tﬁatﬂﬁah#hpﬁs%['& Bg‘r@q@at het er was
linked to a Goul d gptiohely substiftasd by ) aamtoxphapelr, u@gjmj, € iobl ood gas
anal ysis were al so@?ake‘ﬁ? via the 5aB;tlle(r%igafmlgat E)Etﬁega. st1g%'%ﬁglﬁ’d di astolic

pressures were nedalegan ophenyher nean arterial pressure calcul ated using
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30 pd se oxyndPdl AYPHEN A egsitesihenvidhthainiescapeeting ( Ponemah
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t abd | ty. Th
‘length just above f{ﬂ,ﬁ%mﬁzfﬂﬁg .”Wﬁénmgg?ﬂyﬁfﬂlmﬁﬁ@glbéf Gasaisyi hlo( 1 salidect ed away

to 35 reveal the i ish : body cavity. It was
essential to keepw@%%&?’f’o&t&{g{'é@%ﬁcﬁ'@é’ﬁg&ﬁ%ﬁﬂ%%g:grs" wal | in order to
avoi d damagi ng the fenoral vein and 2 Septenber 2005 WO 02/079143

PCT/,1802/ 0080/ 116 arfer ich |lie above the pubis. The sciatic and pelvic
ner és I24 e dé%B%PP%‘fﬂﬁ‘I%#éng g%@!?'é’lﬂ 5 pharmpgeytically accepiable salt, salvalge dor sal

si de of the r?ggm h i atj FMe... | i dentifi he .pel vi c nerve
. was easily |o6c teéél.) T gﬁ%@%&@i%ﬁ%@ﬁﬁg ‘Fs*‘?f’fc?ggg (;:'1‘5&?)&"_&{(5;'63; tony
books on t he GyugallentyChadaliyl0C| SaRbXYO)_ddnoxperl sk 8r @gféa!l@l SulstiftfdorH :
However, ‘5 stimul ation of the nerve causes an 1 ncrease 1n’Intracaverno%a
pressure andPB8W8r nosal . blood flow, and innervation of the pelvic region.
The pelvic nerve was freed away from-

25 3 A compound according to claim 2, a pharmaceuticaily acceptable satt, solvate,
polymorph or prodrug thereof, wherein R1 is hydrogen, C{_galkyl, C1 -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;




surrounding tissue and a Harvard bipolar stinulating el sglhRifcrageP! aced
around the nerve. The nerve was slightly lifted to give sone tension, then
the el ectrode was secured in position. Approximately 1 m of light paraffin
oi | was VW 8¥&814r ound the nerve 10 and el ectrode. This actssRm07
protective lubricant to the nerve and pygvents blood contam-nation of the
el ectrode. The el ectrode was connected to a Grass S88 Stinulator. The

pel vic nerve was stinulated using fhe follow ng paranmeters:- 0.5-5V, pulse
width 0.5ms, duration of stimulu§ 20 ds with a frequency of 2-16Hz.
Repr oduci bl e responses were obtagned nerve was stinul ated every
15-20 m nutes. Several 15 stimnulg e abgve paraneters were
performed to establish a nmegy nse\x he sel ect ed conpound or
conbi nation thereof was inf us%d, via the jggular vein, using a Harvard 22
i nfusion punp allowi ng a continuous 15 mnute stinulation cycle. The skin
and connective tissue around the peni s(¥as renoved to expose the penis. A
catheter set (lnsyte-W Becton-Di ckinson 20 Gauge 1.1 x 48nm was inserted
20 througg t he tcﬁni ca | bi c(? into the |l eft corpus cavernosal space and the
needl e renoved, %‘Bv\"ﬁ@a%?"r B} 17 RIgeerislaimy g pharmereticellyaesepiahieed via a
pressure transsiiceolv{tehpsivaorshR Prétiflg tHarebs Wiréin VS LEI)O- &REMShein

i ntracavernosal pressure. Once an intracavernosal pres e was

est abld shed, I ¥Inoistfedrages aems idinkageXanay bis remaceddiyomrecor (nidre 96 the
adhesive, 3M. bigse measured via the pul se oxyneter and 25

Po- ne- nah dat agracquélgf?rt%?j(;ecrl]é@?ftware system (Ponemah Physi ol ogy Pl atform
Gould Instrument Systens Inc). Intracavernosal blood flow was recorded

her asy nu b : : i ng Pa- ne- mah ta
cqui sition gtc))? ﬁrgrﬂgu "P%ér?\es %’E\é)&%@flpc{%egy @h gﬁ%{m&%ﬂ%ﬁé@@q’?@%ﬁﬁ 8l
Systems | nc), Soivaie dolvearplyof prediugdhéngot; mdietein edengeesdnt ade3 ofSal i brati on
was +¢get at the begi nning of the experinent (0-125m /m n/100g tissue). . 2
Sept enmber 2005 WD 0 210 79 1 4 3 PCTI I B02/ 00807 117 Clainms 1 A conpound of
formula @), & pAmEPeRIskancowtng tp anyqeetediigelainl, &, phaaiaedticallaicyprbieh or
prodrug thereaqf; 1'R Y [\ CHCH2 \ X~ HQ2C (1) 5 Wr@rein RlL is C1 b5al kyl
which may be SABsTHYAIERPYOTBRLr Brodht betehvharpiaRE s Gnoaliyingy-6aliexy he
same or di fferr&q&?xys%l FCth fromthe Ijst: halo, hydroxy, Cl-5alkoxy,
hydroxyd -5al Koxy"' 'ET*5R %8?{9&!85'% ryROcyclyhprlrigdcyelyl peivedty goppeRy,  C1
. al koxycar boc ydjapkokgarbive bBHBGBIES WHEHBTIRSKBINLOINY carDiRRAiams Hay dRA COR5,
_.NR4S|,g)2R5, C?\!ﬁ%%% »%%%6 -CCE%? and -CO2(d -4alkyr), or RL'is
carbotyclyl o PoRyEMFMbeLed sarBecygly erhataspeyeldc spgsentiopallysubstitsied or
mor e substi t ubptGy_falkyl) kaloCy lshikil, CWiHatddxy, HERSE | same or
different, whi ctr?dl iést furt h!érsbﬁélolﬁgées xyClGaI kb#?mﬁﬁ%ag%ggﬁgen,
Cl1- 5al koxy, - RRlP9RR- or - N R4802 115; 15 wherein R2 and R3, which may be the
same or different, are carbocyclyl or heterocyclyl

9 A compound according to any preceding claim, a phamaceutically acceptable

salt, solvate, polymorph or pradrug thereof, wherein when R8 is carbocyclyl, R8
is cyclopentyl, cyclopropyl, cyclohexyl or phenyl.

10 A compound according to any one of claims 1 to 8, a pharmaceutically
acceptable salt, solvate, polymorph or prodrug thereof, wherein when R8 is

25 heterocyclyl, R8 is pyridyl, oxadiazolyl, pyrézolyl or friazolyl.

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,




(each of which may be substituted by G ., 4al kyl, hydroxy septchinef2bl9xY) ;

or are hydrogen or Cl alkyl; or R2 and R3 together with the nitrogen to

whi ch t tached forma pyrrolidinyl, piperidino, norpholino, 20

pi per azir\%élo%%lﬁ(m, 4al kyl ) pi perazi nyl group; R4 is hyd(dgea/ese7
Cl-,alkyl; R5 is Cl-4alkyl, CF3, carbocyd yl, Cl _4al kyl carbocyclyl, C1

- 4al koxycar bocyclyl, heterocyclyl, Cl..4alkoxy or -NR2R3; R6 is Cl-4al kyl,
carbocycl yl, héeezisnpebdlyl, dinydidBR2sfungl, ba%zdR%zdly, ikdan ,M"é‘lbisoﬁﬁeleagfié’rfd yl or
het er ocycl yl ; |§% ilzagf; 2 Septenber 2005 WO 021079143 PCT/ 1B0Z/ 00507
118 X i s the | PRRENUAZM D yn- or -(CH2 )g-O (wherein Y is attached to the
oxygen); wherein one or nore hydrogen atons in |inkage X may be repl aced

i ndependently Qy Cl4al kox hg&r?o . Jhydroxyd - 3al kyl; C3_7cycl oal kyl ; '
car bocycl 3% 'hgiceo &'Egﬁc,&fg}f}/ 0@'@%%@&%@;@”&?@%%0@@5@@%{%% one or
5 noré fluoro polypbmtydr odtgshereof, whdreid thedoonfpdtindfs; and q is 2, 3, 4, 5

or 6; and Y is phenyl or pyridyl, each of which ma'y be substituted by one ’

or nore groups Tl may .be the sanme or different, wherein R8 is
yclr oxy: rrer ol iAo R Ry Ramiaisarimbexclneab AT o
di (A - 4al kyl ) am no;pérﬁaﬁﬁbbei@xEka(Mp@rmﬁet erocyclyl (either of which is
optionally subgt' tdﬁ ea b Cl-6al kyl , hal oCl-6al kyl, C1-6al koxy,

hal od - 6al koxy" o %?a( w¥‘!‘ﬂi‘lﬁ"ﬁf’y' l%awﬂsmq}cwonﬂ%vﬂw Tsmenaseip, acid
Cl- 6alkkyl t hi o; phen@xafiphs 18 al kyl optionally substituted by Cl-6al koxy,
hal oCl. . eal koxy, -6al kyl thio,, halogen or phenyl; or 15 two R8 groups on
adj acent car bo%'{[agg;ﬁ"gg 6%!&\"“8?1‘WQZH&F%@%YHPE}P&’B?{H@EWWWBWN ons may
opt 1 onal |y SUbLLCHE oo p G eI P oCL 6a Kyl CL 64l koxy,

optionally substit Cl. -6al kyl )

hal oC1- 6al koxy?'wﬁﬂégg'lcg J R'?ﬁ"éfﬁ%‘f)%ﬂlﬁ RRarbopylieypiopenipbatYBdcor di ng

claim1, a phar macenéih@,ﬁj,muam@gga@*@nﬁghg); sol vate, pol ynorph or prodrug
i Cl- 6al koxy, Cl-6al koxyd

3a 91| Cr- o Restetdioeh g raaiieincisebampersqrenbiirainiatod by

phenyl. 25 3 A corrpﬁ@mdx%ﬁﬁ@{dﬂ Adld (Bxdmhié #);2, a pharmaceutically acceptable
salt, solvate,, I m)r& or prodrug thereof, wherein Rl is hydrogen,

Cl-6al kyl, d 1-gi3-6amesigphenylpropyliamingicarmmyReyolagientylial koxyd

_3al kyl. 4 A conpounéethgginaadbisackiqeeampie1y, a pharmaceutically acceptable
wherein Rl is Cl-4alkyl or

salt, solvate, I rph or, prodrug thereof,

G -6al koxyd & ﬂiﬁ@??»y*g?m%&ﬂﬂ?ﬁﬁn%amm%mr@gyliasmamamoga‘awo@enwm m a

phar @aceuti cal Iy ace@nyipalActhdR}butarift Y34 W HPY:ph or prodrug thereof,
mr 200?V\D 02/ 079%3?“@0TWBOZ/ 00807 119 Ho2C 6 A

of fornula Ia: %‘hg_?te ]
conpound accor(d T IZrg-sirerbrnvgrapyiaminglcarhenieysiapeotilmetatick pt abl e
salt, sol vate, pol yfah&XybRtarRicCalid taRgisess), whgrein X is -(CH2)n- and
V\A’] . H )
erern (@8)-2-{]1-({I3-(2,3-dihydro-1 -benzofuran-5-yl)propyllamino}carbonyl)cyclopentyi}-
methyl}-4-methoxybutanocic acid (Example 25).

25

13 (25)-2-{[1-({[3-(4-Chlorcphenyl) propyl]aﬁ'nino}cafbonyl)cyclopentyi]methyi}—4~
methoxybutanoic acid (Example 22).

14 The use of a compound defined in any preceding claim, a pharmaceutically
30 | 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.

15 The use according to claim 14 wherein the condition is Female Sexual
35 Dysfunction or Male Erectile Dysfunction.



5 one or nore hydrogen atons in |linkage X may be repl ageplamipreoogs nore of‘
the groups defined claiml. 7 A conpound according to any preceding claim
phar macey acceptabl e salt, solvate, polynorph or jpuods er eof ,
wherein V\Penﬁ‘}ﬁlrﬁe&sent nis 3or 4. 0 102 A conpound accorlg’f ng ?gﬂsgﬂy
preceding claim a pharmaceutically act bt able salt, solvate, polynorph or
prodrug thereof, wherein R8 is Cl-6al kyl, Cl-6al koxy drox nmer capt o,
hal o, cyald, cHiasRAsCpIding torfdaigh b2 yheipin thg copgifionis %ﬁ’ﬁﬁ% /H'BP%?J:ent
carbon atons tgggigeer wWith the interconnecting carbon atonms may form 15 a
fused 5- or 6-nenbered carbocyclic or heterocyclyic ring, optionally
substituted by Cl-6alkyl, halo G -6al kyl, Cl..6al koxy, hal oCl-6al koxy,

CL- 6al kyl hi o RS cOfda rioRicanesboptableal M a
phar maceut | caIlIQy aE&J %‘nga @88261?86?&& atg oﬂﬁor h n&reodru :

t her eof , wher eiaft, saﬂ\a’te Alyreompiraspegaig there, for 95%?§P‘6B€ﬂ'99‘lne Tcycl opropyl ,
cycl ohexyl or phenyl. 10 A conpound according to any one of clains 1 to 8
a pharmaceutically acceptable salt, solvate, polynorph or prodrug thereof,
wherein when R$ is 25 heterocyclyl, R8 is pyridyl, oxadiazolyl, pyrazolyl
or triazakyl. nm I3 :
phar maceutlca ]";‘ag‘ége agllr% sa i &IR Q'&Xm@ﬁﬁ @&eﬁ{%ﬂrmpr g’r 33”? Iemrseof
wher ei n when Yt%©4d3php %matl@a/{kvaczeeptglpl@@plt sawaéﬁijpa emrpb ¥ pesdreg ons
together wthy %%“?

6- menber ed car ocycﬁ%ﬁ%ﬁmﬁgfggpggr}c yl%“}’%(%&aﬂg ?8é@8%rqilﬁéﬁ%£%ggr%€rs are
napht hyl, quinolinyl, isoquinolinyl, indolyl, indazolyl, ben2|n1dazolyl 2
Sept embey g 200 I

SE SroCe 008 URFRIE B A 3Bi ek ARy b0y BEPRL 550 e o

benzot hi azol ymora_actlveﬁngredrpotﬁsblmexbfrdnnhp s claiml, a phar maceutical ly
acceptabl e sahf . S biHEinioRGh YIS Blerblabh O Mok B hemplipr oi n the

d
fg%:gz{ E:Ilzg { ([j3( ( dpiperalinyigplpbogy!)sheap-t heatiyiShu-ardpyhy |6-diwdropht y| | net hyl } -
| |
L (1 [aC 4 et AR IRV ZotrR P B i 55 2R PR BT Bl anoi ¢
acid 10 (Exanpl e lig»ahgdrbietmeting-6((3,43mdinpledediotyphenyi) -
benzof ur an-5- Y1) prapyld 453 o) Gar AR LYGlORS ) (PEERARISASYS (ExamP! ©

21);

2- ([ 1- ({[ S (4- chl cotboptpperiainrioptyl-Juiphongh phohRgchetysth DpespyyBiivret hy! ) - 4-

met hoxybut anoi ¢ aci e MNP . :
2-{[1- ({[3-(4-fl ud?’&jﬁkmbr%éﬁ'%%iﬁ’&?éﬁﬁ' BenRfiy SsleretBert -1 et ny | - 4-

met hoxybut anoi ¢ aditityigip@ainl Byisuiphonyl)pyridin-3-yi]-3-ethyl-2-{2-methoxyethyi]-2,6-

4- met hoxy-2-{[ 1- ({[ 3- (4- net hoxyphenyl ) propyl | am no} car bonyl ) cycl opent yl ]
methyl } but anoi ¢ acid (Exanple 1);

2-{[1- ({[3-(2, 3-di hydro- 1- benzof uran-5-yl ) propyl ] am no} car bonyl ) cycl opent yi
1- 20 nethyl }-4-met hoxybut anoi ¢ acid (Exanple 11);

(2S)-2-{[1- ({[3- (4-chl orophenyl ) propyl ] ami no}car bonyl ) cycl opentyl ] met hyl }- 4
- met hoxybut anoi ¢ acid (Exanple 22); and

- (25)-2-{[1-({[3-(2, 3-di hydro-1- benzof ur an- 5- yl ) propyl ] am no} car bonyl ) cycl op
entyl]-



met hyl } - 4- met hoxybut anoi ¢ acid (Exanple 25). 25 13 = 2 September 2005
(29)}2-{[1-({[3-(4-Chl orophenyl) propyl } am no} car bonyl ) cycl opentyl ] net hyl | }-
4 et hoW®0eMbisc acid (Exanple 22). 14 The use of a conpeungogtegined in
any preceding claim a pharnaceutical | 4530 acceptable salt, solvate,

pol ynmor ph or prodrug thereof, in the manufacture of a nedi.canent for

t ti t] L whi. ¢h b fi.ci.al i
obt ai ned by e i nhiBruReAiTBptrbls s ey 3t 880 Sebreb PRI 551 di ng
to clai m 14 wher ei npyfdinydedrathvl-8r( 1 icthyi-Sraabiditd x2,6-dihgio - pyranila[e3- or Mal e

16 The use. accor ai ngPYAEE e prplRod e aARoenle Sl Suee soxual

Arousal Disorber. &m NP X1duhipibund defined in any one of clains 1 to 13, a
phar megeut i cal ac L .1, Solvate ] ynor ph,or. prodrug thereof,
for use as a nlé%i ca%e%%b%x%pﬁoﬂéégﬁ ?%3&’0’9%%6%% sf‘?l?‘?"e,’gt?d’i a conpound
defined in any one B#/Dedgrinist suth te, grdmipaxplbandesgdholcal | y acceptabl e salt,
sol vate, pol ynprph gr r t her eof tqget he ith a pharmaceytically
accept abl e exg@pi en%megﬁ;'?cg}é)#?' SPeRgF ??%VS?%EQ’ORL@%A%?%%?@%PO&#" FesfFound
defined in any. onepreferablgimsdariotamil1BT-da0PDEipr nore active ingredients
sel ected fromghe |Lst: 5. 1 nhi bitqr referably
5- [ 2- et hoxy- 5_(%) 4- ma%rﬁ%gqrﬁ%t, %mFéBEms{ S it fopg‘:l?z&
pi perl&zi nyi sulfphonyar) estevgen] redeprot impluldton-astrogat agofsigidnaysteetrdden
pyrazol o[ 4, 3-d] pyrim.di n:7-aon @ i.ldenafil). (D,QlR, 12aR -2, 3,6,7,12, 12a-
hexahydr o- 2- met hyl -6~ %?nlﬁt?feqrﬁ %ﬂ%fﬁ%@??ﬁéﬁ? e 8f% 1" :6 1
] p%r : do[ 3, 4- b]Q)nilO|ﬁlf!h'inﬁ%g?mﬁmf(?ﬁaﬁﬁdétejo]ae%@e@ﬁﬁﬂfim%@sfeﬂonﬁ, teg.lt_cl)_sterone,

et hyl - pi perazin-1-y] -1-sUi on - n - 5-net hyl - 7- propyl - '
imidazo[5,1 t][1, 2%2??{“}5? -“z?-%}?ia? ?v&%wﬂrq@ep' %ﬂ‘[’ 2- et hoxy- 5- (4- :

et hyl pi perazi i} 1- ylanudgsiroggh,) suchi o desBadibl] o8steindy be@ribParited baxhaichyl 1-2, 6 2
Sept ggber 2005 WO %[;)&879143 CT/1B0210Q807 122

di hydF o- 7H pyr azol STAHApyHPARGORSHORIoNZ0¥es- (5- acet yI - 2- but oxy- 3-
pyridinyl)-3-ethyl-2-(1-ethyl-3-azetidinyl)-2,6-di hydro-7H pyrazol o[ 4, 3-
~dJpyri m dibg- 7-,0ne an armaceut.ically acceptable salts thereof; b) an NPY
Y1 i nhi bi'tzgr, Psprgye%f,dfag i 8ﬂi°£?%9’98ﬂu ot geseslfgad, a sel ective
D2, D3 or D2/ D3agoni st such as, prampe
mel anocortin receptor agonist of nodu
preferably nelanotan 11, PT-1 PT-1 alf agonj st, antagoni st or
modul ator for 5HT2C; 10 f) an-es rogen BGEept ON, ul ator, estrogen
agoni sts and/ or estrogen antagoptSt&H preflbr abl )’/‘ ral oxi fene, tibolone or
| asof oxi f ene; an androgen &8ef as androst é one, dehydro-androsterone, -
testosterone, androstanedione and a synthetic androgen; and

0]
wherein R, X and Y are as defined in any one of claims 1 to 13 or salts thereof
20 comprising the steps of: '

e and ropirinol; d) a
or nel anocortin enhancer,

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;



h) an oestrogen, such as oestradiol, oestrone, oestri o} Sspembepymisietic 15
estrogen, such as oestrogen benzoate. 20 A process for the preparation of a
conmpound ral formula | (1) wherein RL, X and Y ar ed |n
any one o g al% 1 to 13 or salts thereof 20 conprisi ngﬁ?ﬁﬁmq@é%g
reacting a conpound of. formula 11 OH (IBB) wherein Prot is a swtable
protecting group, with a conpound of fornula Ill 25 Y-X-NH2 (111) to give
a conmpound of formula IV, 2 Septenber 20 AP 021079143 Prot 123 (1V) then
b) reacting conpound of fornmula I\{ under abl e deprotecting conditions
to 5 PCT/ 1B02/ 00807 give the conﬁg{ld of |; tyen optioriaily
formng a salt. 21 A process accordi QT Q’Sxffﬁrther conpri si ng
asynmetri c hydrogenati on of ecq%? 2:orrp dunds of fornula Xi, XII or
X1l Prot" O Prot' NO Prwotiﬁhd&g‘;lll) 10 where Qis the substituent on

t he C1. 6al kyl group defined for inclaiml, to give a conpound of
formula Ila OH (lIla) 2 Septenber 2005 0 210 79 1 4 3 PCT/1BO2100807 124
22 A process conprising asynmetric hydr( enation of any one of conpounds of
formula Xi, XVI or ghbyll Q Prot Prot OH OH OH

b) reacting compound of formula IV under suitable deprotecting conditions io
, give the compound of formuia |I; then
5 c} optiondlly forming a salt.

21 Aprocess according to claim 20 further comprising asymmetric hydrogenation of
' any one of compounds of formula X1, Xt or Xil}
Q Q

‘Prot” " Prot

X3 ' : (xtn

)
10 ' where Q is the substituent on the Cy.salkyl group defined for R! in claim 1, to give
a compound of formula lla :

{la) .




} (XI11) where Qis the substituent on the Cl.ral kyl gpSeptetatidroegs for R
inclaiml and 5 Prot is a suitable protecting group, to give a conpound
of formul WO®R4791#% ot 23 ‘A conpound of formula IV Prot 10 @Gd1aB(iads07 wher ei n
R, X and Y are as dafined in any one ofoglainms Jr to 13 and wherein Prot
Is a suitable protecting group.

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 w
wherein R', X and Y are as defmed in any one of claims 1. to 13 and wherem Prot
isa sultable protecting group




