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certain class of azetidine conpounds, and their 5
pharmaceutically acceptable salts, solvates and

prodrugs thereof, to their use in nedicine, to
conmpositions containing them to processes for their
preparation and to internediates used in such
processes. The conpounds are preferably antagonists at
the prostagl andin E2. (PGE2) receptor-2 so_known
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of retrograde dissemination and implantation of endometrial tissue into the peritoneal
cavity during menstruation. Following attachment, the fragments of endometrium
recruit a vascular supply and undergo cycles of proliferation and shedding under local
and systemic hormonal controls. [n women with patent fallopian tubes, retrograde

menstruation appears to be a universal phenomenon (Liu & Hitchcock 1986). The
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endonetriosis. The major sites 'of attachnment and

| esion growth within the pelvis are the ovaries, broad
and round liganents, fallopian tubes, cervix, vagina,
peritoneum and the pouch of Douglas. At its 5 nost
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a reversible hypoestrogenic state (Chrisp & Goa 1990; Chrisp & Goa 1991; De Leo, et
al. 2002; Ishihara, et al. 2003).



However, the future di sease managenent of both uterine
fibroids and endonetriosis wll rely on the
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safer agents than those that are currently avail abl e.
There are long termdel eterious effects (principally

al tered sexual function, decreases in bone m neral
density as well as increased risk of 5 cardiovascul ar
and thronbotic conplications) of existing agents that
conpl etely suppress ovarian function and lead to
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aberrant expression of COX-2 in patients with
endonetriosis appears to have a 5 nunber of
consequences (Sal es & Jabbour 2003). Firstly, PGE2
appears to augnent the expression and activity of
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Angiogenesis, the sprouting of ‘cépillaries from pre-existing vasculature, occurs during
embryo development, wound repair and tumour growth. The increased COX-2

expression and vascular densities which accompany the development of adenomas in
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mal i gnant conditions of, including but not limted

to, ovarian, dermal, prostate, gastric, colorectal and
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with endonetriosis release nore PGE2 than those

wi t hout endonetriosis (Karck, et al. 1996; W, et al.
2005). One of the effects of elevated |evels PGE2 on
peritoneal 5 nmacrophages is to inhibit MwW-9

expression and thereby atterfuate macrophage

phagocytic function (Wi, et al. 2005), leading to the
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endometrial carcinoma, prostate carcinoma, pulmonary carcinoma, testicular
carcinoma, gastric carciﬁoma, macular degeneration, inflammatory and neuropathic

pain conditions, cancer pain.

Particularly of interest are the following diseases or disorders: endometriosis, uterine
fibroids (leiomyomata), menorrhagia, adenomyosis, primary and secondary
dysmenorrhoea (including symptoms of dyspareunia, dyschexia and chronic pelvic
pain), chronic pelvic pain syndrome.
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N. Tokushige, R Markham P. Russell & 1|. S. Fraser.
Nerve fibres in peritoneal endonetriosis. Human
50 WO 2008/ RGP BRH08/001070

Russell & I. S. Fraser. H gh density of small nerve
fibres in the functional |ayer of the endonetriumin
wonen with endonetriosis. Hum Reprod 21, 782-7

(2006b). 5 T. Tulandi, A F& enban & M F. Chen. Nerve
fi bers and hi stopathol ogy of endonetri osis-harboring
preparticotae the campaumdsauicdebyativen bf the peesersdnv@ntiazexgibit activity as

i L5808 b2y YeBEEnists and may be useful for treatment
begRbnaile, Y0E RUtLbaN Iek2) HilaGinists and may be useul for treatme
wheredirzecepiar aplRIRIKN Sdedtigatedeh der Aerzte zu Wen 37,
577-81 (1860). 10 C. L. walker Role of hornonal and

eprodyctive factors i an of
ks PevSiaiotpotarpoRei atd BpoiaHeedt e iorsrph BV Pk ph e
bseful2at freQting eHdO@gtrio&ls aWd/onitérine f@ﬂld"se(letonwomewt s in the
pat hogenesi s of endonetriosis. Cinical Obstetrics 15
& Gynecol ogy 42, 566-85 (1999) C A Wtz
Phe Feitpe ritseating'of treat'd oniiraeinosit'sas usedfrseip aggyintended to embrace
@tﬁtp‘?é\fehﬁbnl éh‘ﬂec%hfr& fﬁev\gﬂ)pﬁ?!actlc5gn068allfaﬁ@@éatm3@c d¥ltheIndicated
Y. Shoji, C. Chuang, C. C Lin, M F.
igng S, 3. Tsal Suppression of matrix

nmet al | opr ot ei nase-9 by prostaglandin E(2) in

PRé ples@re rventioh@raeade cospagsioof fatrada:t h severity of
endonetriosis. AmJ Pathol. 167, 1061-9. (2005). 25

K. M Zeitoun & S. E qu omat ase: a key nol ecul e
in the pathophysi ol ogy*\of metriosis and a
t herapeutic target. Fer I|ty and,Sterility 72, 961-69
(1999). The conpounds of the present invention have

been found to have potential®y useful 30
WhSEiaceut i cal properties. Their potential use

i ncl wrieg, abpiienyls groap {obtidriaty 'stjbstltLEEBiZ byaditea g niwet substituents

erti | b

OB P Ro s LR R 0 Ty b e A By S hEER: oRby
rerftuordi@gd alkyl anteprotposCse al\smwhar gzteé'ﬁblydg@wmbgwup,
dys”@@%brégeﬁéaelr&qln%m .synptons of dyspareuni a,
dyschexia and chronic pelvic pain), chronic pel vic

pai n S5 &8PFRRTOPr ecoci ous puberty, cervical ripening,
breast 35 caroi noma, coloQ carcinoma, famlia
adenonatous.deypﬁgls Qnigrag§g$ adepgnes.cy |
endonetrial caréi noma, prosMate carci nons, pulnnnary
carci noma, testicular carC|nona gastric carcinoma,,

nac ul Rerandejanel at Cogalkyil (dptiamathpsurstituteddyido Bdiparires atoms);

Ar is an aromatic group consisting of 1, 2 or 3 aromatic rings, which aromatic
rings are independently selected from phenyl and a 5- or 6- membered heteroaromatic
ring containing 1, 2 or 3 heteroatoms independently selected from N, O and S;
and which aromatic rings, if there are 2 or more, can be fused or linked by one or more
covalent bond, and which aromatic rings are optionally substituted by 1, 2 or 3
substituents independently selected from F, Cl, CN, OH, C., alkyl, C4.s alkyithio, per-
fluoro-C1.s alkyl, perfluoro-Ci.s alkylthio, perfluoro-Ci¢ alkoxy, Cis alkoxy, SOsR*,
NR°R®, NHSO,R’, SO,NR®R®, CONR'’R" and NHCOR'?;
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nmenor r hagi a, adenonyosis, primry and secondary
dysnenorrhoea (including synptons of dyspareuni a,
dyschexi a and chronic pelvic pain), chronic pelvic

pai n syndronme. WO 2008/139287 PCT/1B2008/ 001070 12 In
particul ar, the conpounds an& derivatives of the

present invention exhibit activity as. prostagl andin

E2 ( ICERS, R & mORS, R, HE2 pnadiRi*agre miast indepehdastly Hher Ci.s alkyl

) f ; t ] 2 receptor antagonismis
:(I(?PS'H':J;&]\I?' 8 %Stlgﬁ%ﬁyftgg rf{u% §?'F§,’ t he conpounds and
der i \andi the Phammacheiicpiveacsaptablp selit. i solyates (inplading dudragtes), and

bRJdnlgs@drédtg endonetriosis and/or uterine fibroids
Fleionyonata). The terns "treating", "treat", or

"trea ' a d herei.n e inte d to enbrace ..
BETHoH dvelfts SRSduaropBrah aioStERaTY, bk, B B Efhptivents
jradepératentie stlected drent FoLl, tCve alkydi Cat etitylthio andridistalleng). or a

' nt iles. f.o ; :
FARER R b3 Mo p e RS ne iR Eprchety, sucgguted
by Fa Ch eaiihaxy @r 6thoxy) @b ei tefraklyrppyams group: &@t mpreoprefegsbly R is
WWpIoRepRShYIL URRHuSropheHE PESHERNT | 3-cHidrEsHeRyl, f Oshdxypridnyl,  2-
Br, CN, 8’1_4 al k F,&%iA alﬂ I'thio ?ﬁ{g& 4 aI&I}gg(ly,y
RSy RhSFY CEBChPRPIEh FEPPRPBPRLCL 4B RIRTY 0P o 4
ieeHoxaingalyl O pYstamyple prefergbly K' riegrobesphenyd alli 4-fusrodhiemt. oVlost
NH: L$.selected fromO 11R2 H SO2R3 and E--CN 20
ﬁﬁéf%{ﬁéygiilsar'{leuoifpg'?n 1 6 al kyl (optionally substituted
by ah alierr@tivé embpdiment Binis) sel@gted droamther walkesi essgeiatad with the
¢Qambiel b@gwof 1, 2 or 3 aromatic rings, which aromatic
rings are 1 ndependently selected from phenyl and a 5-
or 6- menbered heteroaromatic ring containing 1, 2 or
Prévelably cabpRBeritaidapenmant |y sel ected fromN, 0 and S
25 and which aromatic rings, if there are 2 or nore,
can be fused or |inked by one or nore
Preferably Z is

Q
(——Jl\ /RZ

0

. More preferably Z is CO2H.

Preferably Ar is a biphenyl, pyridinylphenyl, or naphthyl group, optionally substituted by
1, 2 or 3 substituents independently selected from F, CI, CN, OH, Ci alkyl, C1
alkyithio, per-fluoro-Cy. alkyl, perfluoro-Cy.s alkylthio, perfluoro-C1.s alkoxy, C4.¢ alkoxy,
SO:R*, NR°R®, NHSO,R’, SO:NR’R®, CONR'"’R"" andNHCOR".

More preferably Ar is a biphenyl, pyridinylphenyl,, or naphthyl group, optioﬁally
substituted by 1, 2 or 3 substituents independently selected from F, Cl, CN, C1, alkyl
and Ci.s alkoxy. ‘

Yet more preferably Ar is-a biphenyl, pyridinylphenyl, or naphthyl group, substituted by
F, Cl, CN, methoxy or ethoxy.
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al kyl thi o, per- fluoro-Cl.6 al kyl, perfluoro-Cl.6

al kyl thio, perfluoro-Cl.6 al koxy, Cl.6 al koxy, SO02R4,
NR5R6, NHSO2R7, SO2NR$R9, CONRLIDR11 and NHCORI 2; 30 WO
2008/ 139287 PCT/ 1 B2008/ 001070 13 R4, R5, R6, R7, RS,
R9, R10, R11l and R12 are eath independently H or Cl_6
al kyl (optionally substituted by 1 to 3 fluorine
Atrthes Jrioreaprelfetdbly Avhiasatedeiftancal | y acceptabl e salts,

sol vates (in Iuding hydr at es), pr odr ugs t her eof .
LT )
subst i yut ey one or tmo s\bsf i

2t ¥y and
|ndependently
selected fromF, O, Cl.4 al kyl, Cl.4 al kylthio and
<y Oor a tetrahydropyranyl group. Mre
pr ef eyab /-<ms a phenyl group (optionally
) by F, d, nmethoxy or ethoxy) or a
t et r aRydr opyranyl group. Yet nore preferably Rl is 10

| or.ophen yor on phenyl ,

§@?ﬁes?ta€mfﬂféfa*§w'ﬁsﬁ'§p R 5 mat hoxypheny!

|, 3- ethoxyph.' NFRt hoxyphenyl or 4-
Y S C4-arid|l or ophenyl
i's
In an alternative enbodinent Rl is
select-o bhe val ues associated with the 15
pel/ow. Preferably X represents a direct '|ink.
y Zis 0 .RR 20 0 More preferably Z is CO2H.
Preferably Ar is a’ biphenyl, pyridinylphenyl, or
Fasvar gt maje oaferaklptr srsaleripd §ast i tuted by 1, 2 or 3
substituents i ndependently sei;\ted fromF, G , CN

omper - fl uoro-Cl. 6
o7/ perfluoro-Cl. 6
NR5R6, NHSO2R', SO2NR8R9,

f bl Ar i
ﬁ:' ”ﬁ%ﬁ@?ﬁjﬂvp@ﬁ tePer BRARL e. o bt by aroun.

opt i ona substituted by 1, 2 or 3 substituents
i ; °Mselected fron1F a, CN, Cl.6 alkyl

In an alternative embodiment Ar is selected from the values associated with the

Examples below.

A preferred group of compounds, salts, solvates and prodrugs are those wherein R, Z

and Ar have the values associated with the compounds of the Examples below.

A more preferred group of compounds, salts, solvates and prodrugs are the
compounds of the Examples below (especially Examples 2, 5, 6, 10, 14 and 16; more

especially Examples 2 and 14); and their salts, solvates and prodrugs.

Pharmaceutically acceptable derivatives of the compounds of formula (I) according to

the invention inciude salts, solvates, complexes, polymorphs, prodrugs, stereoisomers,
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and Cl1_6 al koxy. 30 Yet nore preferably Ar is a
bi phenyl , pyridi nyl phenyl, or naphthyl group,

F, G, CN, nethoxy or ethoxy.P@¥B2008/001070
2008/.139287 PCT/1B2008/ 001070 14 Further nore
preferably Ar is selected fromN \ (CN, For C) (CN
For Cl) and W Further yet nore preferably Ar is
selected from\ / N\ (CN, For CI) \ / \ / C and 5
Further yet nore preferablyi®r is selected from/ W
-0-0-F and \ / Most preferably Ar is represented by
Ohbmétric momeist ’euhme'rio;@rresrmd isetopic variations st¢aspostidsf of drrmula
&I ePr\éer ﬁéﬂﬁ%@é ga%édibéﬁéq rnv%ﬂe%%%p%ﬁn&eéf%u@ )}

eferre roup o nmpounds ts, solvates and

'p@r@gwa@g@ltarseIV@th%ﬁtevm@nndwof the cogpgungs g fayeulgl. More

\6ﬁslfé’r§l§ly, §%c@atﬁrauwacsptémgd&%ﬁ@éwéorﬁéouhagoﬁam ®are
e

nore preferred alts,
§@Fs~vé‘f'@esa‘?'ﬂ§’ REPiesu ddora Preterily g%ﬁ‘ﬁ?& e yoarCC?FH%b
ExavaERlSof behpoun(e sTTemIL (lyarExammnesowates., 6, 10, 14

and 16; nore especially Exanples 2 and 14); and their
salts, solvates and prodrugs.. Pharmaceutically

dbe ghtmidceutitally satptable saits ohecammunds obformaea rtl)lieclyde) the

ggiggpgh,g}gagdooﬁg Sglgqhérgcyfentl on include salts, solvates,
co

exes ymor phs, prodrugs, stereoisonmers, WO
2008/139287 PCT/ | B2008/ 001070 15 geomnetric isoners,

%@H%Wc}dc a&amcms s%@,n fGreI $dgfqe@| ffor¥ iRt vAids fafm GRANSHN GSlts.
or nul.a rerera C
ReeBpEtbI Boilr | et | eaBe %S'H%Sunaép%& ﬂ?ﬁ%%at?l ) besylate,

biathohate/cambhate, diBlipkdte/sylpless ebsraten taanyldies difatd, heyclamate,

Cﬁnﬁg unds tsﬁatef O'Eo”Hgf% ( Ifl) rg/t%r € lu%@fat%r a%‘ onate %IucaJronate

cal | y acceptabl e terivatives
d)fexeffbpmh@pbat)? ahlée@aiml tfydroshiw@t/@@rldﬁd b&rdwzrﬂelglﬁle/bromlde

W&r@m@ﬁ@ﬁo@fo‘ébl ﬁéethﬁhﬁé”qﬁﬁéﬂe' Crﬂ]ellla’bé aﬁﬁ%@feabhﬁlonate mesylate,
derivatives of oun s of ornu a gl are sal tS an

asthylgulphate, naphthyl e, 2-napsylate, nicotinate, "nitrate, orotate, oxalate,
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate,
pyroglutamate, saccharate, stearate, succinate, tannate, tartrate, tosylate,

trifluoroacetate and xinofoate salts.

Suitable base salts are formed from bases that form non-toxic salts. Examples include
the aluminium, arginine, benzathine, calcium, choline, diethylamine, diolamine,
glycine, lysine, magnesium, meglumine, olamine, potassium, sodium, tromethamine

and zinc salts.

Hemi-salts of acids and bases may also be formed, for example, hemi-sulphate and

hemicalcium salts.

For a review on suitable salts, see “Handbook of Pharmaceutical Salts: Properties,
Selection, and Use” by Stahl and Wermuth (Wiley-VCH, 2002).

Pharmaceutically acceptable salts of compounds of formula (I) may be prepared by
one or more of three methods:
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The pharnmaceutically acceptable salts of the conpounds
of formula (1) include the acid addition and base
10 Suitable acid addition sal t BCEIB2008/001070
formed from acids which formnon-toxic salts.
Exanpl es include the acetate, adipate, aspartate,
benzoat e, besylate, bicarbonate/carbonate,
bi sul phat e/ sul phate, borate, cansylate, citrate,
cyclamate, edisylate, esyltie, formate, fumarate,
gl uceptate, gluconate, glucuronate, 15
hiex afoly vesctnmdibs pbapa,ndiof ftemaa{lpwith the desired acid or base;

dr r
ﬂ% dr ;%&rﬂ%%\hfqeé@ IQJ:Q érlq)gg L% gr%fe%{Mgdg/ogﬂt; grmn%funtable precursor
mal eaf the comipowsk &f formg@;,(l)@f by rlngqmeny\gmuﬁgﬁi@ gyclic precursor, for

naphtbyhat e Ia&oﬁ‘@@ﬁ%t%%snd@'tﬁ@&éé‘}é& ﬁeld B basat &,
or ot at e, oxal at e

BHos P 20BY SRS we?ﬁ“p?fo% ﬁ%me?wmﬁf J?f&@%('bwo@mmf &y reaction
pyr oglitdt #TapropiAs abidr @t ase Sdretyr Alegtns sfi@csultable,ion exchange
t annat tartrate, tosylate, 20 trifluoroacetate and
xinofB@?@ salts. Suitable base salts are forned from
bases that form non-toxic salts. Exanples include the

& YRl fégbtlo%gg%'@oﬂglﬁlﬁe%ﬁ&r oll€in %@'uﬁbﬁ*‘n’l'hec hQlutting: salt may

di et hyl am ne cine, lysine, magnesium

Risgipliate el ansl hergoliectechipp f&féaglpu 9] May be (RROVETES R BYRRRTAEN Of the

3@vé¥ﬁ‘ Orhei dagreda iohisatid?iTh tHRakéfingfsaR Gisfl SagTdnbasaseteMionised

al so be formed, for exanple, hen -sulphate and
EQFPPUHW? fts. 30 For. a review on suitable salts,

see "Handbook of Pharnaceutical Salts: Properties,

d.
S350 AL i, Sy A bl W tption
distfate methads pf syntigsipiag fheeqompedndsyof foymaladh. T-h@rséﬂllgq! person will

%B;grgﬁatgqﬁﬁoﬂé COM\@L%QQ%* ARG EhY l3\%Ql(pfﬁsld%@s,:lsotﬁQreofl @ould be

reactin he conmpound of fornu %I%H
nedle rRygmathogs ead%eé* ﬂm )Spﬁg}f'qa&\hes?%'bedd of°f 8¥amp'e by
RasRatloalifltee pegtibed mathods orIPy frietioua keoln abihe epir eExanptes of
g{{llh%gag p@lg% S‘fj Irégntﬁé%%a Pg”%ipﬁal}&'g)m& rlntg%oﬁ\)e%ng %Q% 3 ep%tectmg
loeciparate. Lseng t he desired’acid or base ’or 5 (ii1) by

C@Wﬁéﬁé e & arﬁ@ﬂanﬁ&rﬁﬂ@ns@ BReURF Rl VEA rF’UBIIﬁe(sl Ihe. t(13989

anot y reaction an ap roprlate aci d

bas
devangedeQraanio Chemisivi Bl ‘e Maseh. & Sc'%ﬁu(ﬂﬂ%)m esigning
e smfésisoagisavﬁ/@rréry Wnré@hritefs@afoel(mdzsq:ut)rgamcsm;lnw]bs.en The

ELEebiit bt B A g Bk
gl St;tntlmslsbby RK&Mackle and DM Smith, Longman (1982); “Protective Groups
in Organic Synthesis” by TW Greene and PGM Wauts, John Wiley and Sons, Inc.
(1999); and “Protecting Groups” by PJ, Kocienski, Georg Thieme Verlag (1994); and

any updated versions of said standard works.

In the general synthetic methods below, unless otherwise specified, the substituents

R' X, Z and Ar are as defined with reference to the compounds of formula (I) above.

The routes below illustrate methods of synthesising the compounds of formula (). The

skilled person will appreciate that other methods may be equally as viable..
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sol vent. The degree of ionisation in the resulting

salt may vary fromconpletely ionised to al nost

i ncl udi ng t hosSECT/IB2008/001070

mentioned in the Exanples and Preparations, 15

illustrate nethods of synthesising the conmpounds of

formula (I). The skilled person will appreciate that

t he conpounds of the invention, and internedi ates

thereof, could be nade by fEthods other than those

specifically described herein, for exanple by

Sdoehatl diostctest the prepanatibeof et lcomisounds yf fototiadh via ether
| A

Syn%ﬂ;esflﬂvng m&dﬁ%@ategglﬁ%hgﬁ’lb%heres%tlrﬁ@‘g?s QQUI%%% Ie&m group

I Nt erconver si ons,

Bmecesseiyrfysuitable deage ﬁﬁych &8 potasgjyra:carbopaigt @pp@tp{sqdd@ve such as

g&@ﬂtd&d@é%ﬂ&%ﬁ&%ﬁé SRnt &k bBQdé}éH ock, VCHbPUSJ' i i/gefﬁ
vance ani ¢ em s " by rc
taé’ye Ipa¢ @8‘1"‘@\'&%"’@1@8@) pmeﬁégtfagtﬂ?yll?de gani ¢
Synthe3|s by S Warren, Wley Interscience (1978);
"Organic SMPtheS|s - The Di sconnecti on Approach” by S

Warren, Wl'ey InterSC|enceeﬁgﬁﬁgmﬂmnculdebook 0 25
Orgagj c S@Fﬁhsw by-&K Mackie and DM
(1982}); rot ecti ve Goups in Oganic %&ngﬁb3|s

TW G ee and PGM Wit s, John’ VVIey and So I nc

(1999); And "Protect i C?oups by PJ, Koci%®néki,

Georg Thiene Verl ag (199%9 any updated verS|ons

of said standard works, 30" Fn the general synthetic
ﬁmlt:amsndatwe\thatunaye@;er@plnﬁdmg@vssﬁer@tgfthe@zettctrr@ of formula (il)

(? HP3d L)lr{ﬁ'&ysan{l %mpgu ndzotafb%rﬁé (ﬁﬂ Qog%ﬁ"le‘ij Q\flth "k%tlaéé’lutrh carbonate

erence to ounds formul a ahove.

P@%t@ﬁt@@t%% f Isd’éétZP el ﬁlslaé%? e%Pth dn dimeivy ﬂgphoxnde
WQQ)J RiSetifofnteniitid @MH))or a&eh@utnﬁekatl d t%dtp@l%tlfr@ Bf ftdrh 50°C up to

ciate that her tho e.e
TROETE @hiar it ethe SO iy tabad s By b b, ARadive (uch
iab lsoditm dddie drharqbuepmnabmnmn igfidet) e welb ep o asks Ay suitable high
(
O Gt oo BPHEEL [ old PMALE . Pt e
gAgvaient of fhenet@@g%atg hwrgwlatvamrepqyag dlll} gud At Igast one equivalent
Bpthe%%bét SRR (RONRY e%n%i@ééérof 8Rdlbt 5atrem(a§ us ms@es.f d§s@r€d UQVhen

iodide), and a suitable solvent %
§JPPF§WE$ P@@t%gs b inpstermedizig é")cand 'ts? det'fa t?égs,% ip tgpresent
osMl iRt cofipdund ofZfornil£ (1) @e hyeirdais ih B8 donelikssitu, Ay afltting a

@uit\éb% égse, )O(IT wggelr,)to (tl!u-!-, Irgac?ﬁonomcl)xttgrcla )after the ether formation has taken
place. Suitable bases for this hydrolysis include lithium hydroxide, or sodium
hydroxide.

Scheme 2 illustrates the route used for the preparation of the azetidine intermediates
of formula (l1) from protected intermediates of formula (IV), wherein PG is a suitable N-
protecting group. Any suitable nitrogen protecting group may be used (as described in
“Protecting Groups in Organic Synthesis” 3" edition T.W. Greene and P.G. Wuts,
Wiley-Interscience, 1999). Common nitrogen protecting groups (PG) suitable for use
include tert-butoxycarbonyl (t-Boc) (which is readily removed by treatment with an acid
sueh as trifluoroacetic acid, or hydrogen chloride in an organic solvent, such as
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Schenme 1. Typical conditions that may be enpl oyed

involve stirring the azetidine of formula (I1) 1o and

conpound of forrmula (111) t OPEL/MB2008/001070

wi t h potassi um carbonate, cesium carbonate or

1, 8-di azobi cycl o[ 5. 4. 0] undec-7-ene (DBU) in dinethyl

sul phoxi de (DVsSO), dinethylfornmam de (DWMF) or

acetonitrile, at a tenperature of from60C up to the

reflux tenperature of the sddévent. A suitable

alternative is to use an additive (such as sodium

distiochenetitaneet aral i4tdidxaaeyroandirbengydi (lichags welatlilyagemoved by

I

hg@rs%e iynnlﬁ LEIH% @gL A ch E% géé\ﬁ%ﬁ{al d(l)))r%g 8‘) B%Q%aetﬁlght%{ﬁéagm&oethyl

GHQFOfCé@aileal ent of the internediate hydroxyaryl

conpound %I Il) and at | east, one equi val ent of # he

base shou be us@dtecﬂkrm ex ess of one or both

used if désw{e pr sentS—C("O) C1 aI ,)d)

muge?‘rredlée(ll) anle i +esirabl e Q.K

represent C2H in the corrpound of formula (§), the

hydr ol ysi.s, can be done in , by adding a

sui t abl eh@b or water, tdw he reaction mxtz(ﬂ)re after

t he et her for rrati on has tgikeme 20! ace. Suitabl e bases

for this hydrolysis include Iithium hydroxi
mpemdsrﬂyﬁqfw'?d'é/) SagL bty mptieds UelbIopR L ﬁaa% &illgd dnythe

%ﬂr fdrhexam’pfbep avitat iefdferel fohkte@ies i pededentst fvdree dihat Reparaifions

a (L1) from nt er nedi at es of
g Ssrcr'?lgj?éw?rial{}) or t%(/ﬁceuuge ﬁ@@%tnoéﬁl}ieq%o& table N protecting
dheapmpdumg of farmalb () qantblecn@h hyremeal piihe Yrroetpcting\grdyg (PG).

$SE B 1025 bt g, g 56140 100 e v
Waseyes At ar wtitpllp c-*@tawggy) by teaimsAt Mith rba%?fo?thsdt@lqrvfﬁ@ate

GURIADS rdpréaknts W dirld ikl BE G{®§R1 r&fﬂ ME be introduced by acylatlon of
reno

rt-but car bon rea
el bt L CarBomiL, (Lo Vot e b S eariion femmtetucr
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skilled in the art with reference to literature precedents.

When X represents —NH-, the C(O)NHR1 group may be introduced by reaction of the
intermediates of formula (V) with a suitable isocyanate R'NCO to provide the
compounds of formula (lI). The urea formation is preferably carried out using the
isocyanate with a suitable base, such as ftriethylamine, in a solvent, such as
dichloromethane, 1,2 dichloroethane or tetrahydrofuran. l.socyenates R'NCO are
either commercially available or will be well-known to those skilled in the art with
reference to literature precedents.

When X represents —O- standard carbamate chemistry may be used to introduce the
C(O)OR1 group. The carbamate formation is preferably carried out using the
appropriate chlorocarbonate, R1O(CO)CI, and intermediates of formula (V) with a

suitable base, such as sodium hydrogen carbonate, in a solvent, such as
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protecting group may be used (as described in “Protecting Groups in Organic
Synthesis” 37 edition T.W. Greene and P.G. Wuts, Wiley-Interscience, 1999).
Common nitrogen protecting groups (PG) suitable for use include tert-butoxycarbonyl
(t-Boc) (which is readily removed by treatment with an acid, such as trifluoroacetic
acid, or hydrogen chloride, in an organic solvent, such as dichloromethane, or 1,4-
dioxane), and benzyl (which is readily' removed by hydrogenation in the presence of a
suitable catalyst, or by treatment with 1-chloroethyl chloroformate).
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illustrates two alternative routes for the preparation
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nitrogen is protected, and C(O XRLl is introduced in

the 10 final step, or by utilising internediate

al cohol (M). z A)eCH Z z PG -Ardeprotect n I (I_ NO

N ether NN'0-Ar A formation PGH (1V) (MI1) (IX)
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pre y, via .
described in Scheme 2, where the azetidine can be protected with a suitable nitrogen

protecting group (PG) as mentioned above. The preferred protecting groups are t-Boc
or benzyl.

Compounds of formula (VI) can be prepared from intermediates of formula (XI), in a
similar manner to the preparation described for intermediates of formula (ll), where

deprotection followed by acylation provides the product.

Scheme 4 illustrates a route for preparation of the alcohol intermediate (XI) from the

azetidine intermediate of formula (IV), via acetate (XII).

z z .z
,_;‘_\ displacement ,_j_\ hydrolysis ‘
N LG N O OH

’ ’ N

PG PG Me-—< PG’

(Vi) xiy (X1)

Scheme 4.
Intermediates of formula (VII) can be converted into acetates of formula (XII) by stirring

compounds of formula (VII) with a suitable metal acetate in order to displace the
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(1) may be prepared froman al cohol of fornula (VI),

where the Ar group may be introduced by displ acenent

of a suitable |leaving group, for exanple, from an

aromatic precursor of fornmula (X) where L& is a

suitable |eaving group. Suktable |eaving groups

include F, A, Br and |I. The displacenment 1o reaction
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(XI1) ScheRe 4. d| ates of fdérmula ( W2 can be
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Scheme 5.
iiy Certain compounds of formula (I) can be converted into certain other
compounds of formula (I) by functional group transformations, for example by

transformation of the “Z” moiety (Scheme 6)

For example, compounds of formula (I), where Z is CO,H can be converted into
acyl sulphonamides (where Z is CONHSO,R®), via amides (Xill). The acid is
suitably activated, then ammonia is added in order to provide an amide (XIil).
Activation with ethyl chloroformate in a suitable solvent, such as dichloromethane,
is preferred. The amide is then stirred with a suitable base, at a low temperature,
then treated with the appropriate sulphonyl compound' R’SO,LG4 (where LG4 is a
suitable leaving group such as Cl) to obtain the acyl sulphonamide. Preferred
conditions are sodium bis(trimethylsilyl)amide as the base, in tetrahydrofuran as the
preferred solvent. '



| eaving group (LG . The preferred method is to use
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CONHSO2R3), via am des (

can be converted into alcohols (XI) by hydrol ysis of
the acetates, using a suitable base in a polar
organi c solvent, preferably potassium carbonate in
ethanol . 5 Alternatively, compounds of fornula (1),
havi ng particul ar. At groups?2 may be converted into
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The compounds of the invention may exist in a continuum of solid states ranging from
fully amorphous to fully crystalline. The term ‘amorphous’ refers to a state in which the

material lacks long range order at the molecular level and, depending upon

" temperature, may exhibit the physical properties of a solid or a liquid. Typically such

materials do not givé distinctive X-ray diffraction patterns and, while exhibiting the
properties of a solid, are more formally described as a liquid. Upon heating, a change
from solid to liquid properties occurs which is characterised by a change of state,
typically second order (‘glass transition’). The term ‘crystalline’ refers to a solid phase
in which the material has a regular ordered internal structure at the molecular level and
gives a distinctive X-ray diffraction pattern with defined peaks. Such materials when
heated sufficiently will also exhibit the properties of a liquid, but the change from solid

to liquid is characterised by a phase change, typically first order (‘melting point’).
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will be the norm.

Also included within the scope of the invention are multi-component complexes (other
than salts and solvates) wherein the drug and at least one other component are
present in stoichiometric or non-stoichiometric amounts. Complexes of this type
include clathrates (drug-host inclusion complexes) and co-crystals. The latter are
typically defined as crystalline complexes of neutral molecular constituents which are
bound together through non-covalent interactions, but could also be a complex of a
neutral molecule with a salt. Co-crystals may be prepared by melt crystallisation, by
recrystallisation from solvents, or by physically grinding the components together - see
Chem Commun, 17, 1889-1896, by O. Almarsson and M. J. Zaworotko (2004). For a
general review of multi-component complexes, see J Pharm Sci, 64 (8), 1269-1288, by
Haleblian (August 1975).

The compounds of the invention may also exist in a mesomorphic state (mesophase
or liquid crystal) when subjected to suitable conditions. The mesomorphic state is



WO 2008/ 139287 PCT/ 1 B2008/ 001070 23 The conpounds of
the invention nmay al so exist in unsol vated and

waeoelosases’ forns. The term'solvate' is used heCEIB200SH001070

10

156

20

25

30

descri be a nol ecul ar conpl ex conprising the conpound

of the invention and one or nore pharmaceutically

accept abl e sol vent nol ecul es, for exanple, ethanol.

The term ' hydrate' is enployed when said solvent is 5
water. A currently accepted2c| assification systemfor
organi c hydrates is one that defines isolated site,
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6ﬁkkr¢§ﬁined st0|ch|onetry i ndependent of humdity.
en, however, the solvent or water is weakly bound,
as in channel solvates and hygroscopi c conmpounds, the
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e B FheRRY compleretra e SERAR st ang o ey
wbrhpunent dvenpiexep endliquidneystate/efrsbitotheot nul ti - conponent
conpl.exes (other than salts and sol vates) wherein the
drug and at | east one other conponent are present in
A6 diditrteshebovec sercalled npodisioe Hf dhecpmgowids aftfermula (i) are also

(RAR uex 8Sop8Tof ttlna' Bvdntiee Thlﬁh%éﬂ@ﬁl d@ri@ét%@bﬁ&orﬁﬁb’d%s BDfE)tfmuIa
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compl exes, see J Pharm Sci, 64 (8), 1269-1288, by

Hal ebl i an (August 1975). The compounds of the .
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Prodrugs” by H. Bundgaard (Elsevier, 1985).
Some examples of prodrugs in accordance with the invention include

0] where the compound of formula (I) contains an alcohol functionality (-OH), an
ether thereof, for example, a compound wherein the hydrogen of the alcohol
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tenperature is described as 'thernotropic' and that
resulting fromthe addition of a second conponent,

such as water or another solvent, is described as
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Edi t ingiérisgiyaieH, & -'NPiRdwhér87F@)# H)1Qn Henigd Rhd AT foflekample, a

references to conpounds of formula él ¢l ude

r ef eP@WE%‘g‘dt‘M’eé%{P’t%s the £a3&,LRE LS. AR ¢ 0%59@6?9&1?? of the amino
C onplfgneesnaityf thedo mBowiays taalat(h e feptared by (GeC vatkesqyl.
mul ti- conponent conplexes and |liquid crystals of

salts thereof. 15 As indicated above, so¢-called

Fprthed ewgrsples bf tehlaceroent @unvs i Bcdoptance witll the feragoinb syamples

gﬁd Biddios 5&?}3&0%9 Wp@s Irn'éy BOFdLAR in the H%r&ﬁéﬁtr@héﬂ references.
erivatives of conpounds of fornula (1), which may
have little or no pharnacol ogi cal activity thensel ves,
RRREDE, EARMLEINRbUNANGIToRRUED QLIMENS tHefnsEIOss TRt @s(drddrd]‘gsVdeer

t he de red actjvity, for exanple by hydrolytic

EPrERRKE % Bdmi nistered into, or onto, t he body.

Such derlvatlves are referred to 20 as 'prodrugs'.

onLtnrggud ! nf n’gﬁ uggop%nottﬂg h\feﬂ@ a%gﬁrg{a glﬁ?%)" ppﬁpfulnds of ’

fotmuladi, iﬁywpmmnws@rﬁoesed(ﬂﬁ viviei upae Iadmmawn ofSheldrue) Thus

%ﬂﬁin il %§¥ %E E‘gqh\%ng%{ Er’eeé'n%séérEdQF\éJ thedb3litg8 of thE&oARPEYSs of

ress, E. Roche, American Pharnmaceutica
smglei(Bwhemiormedinpivedr ugs i n accordance with the
i nvention can be produced by repl aci ng appropriate
functionpalities present in the conpounds of fornmu

GBI o 8 BTG N SN oIS BT e FE Fap exist

b Gvdbt mae steﬁé@scrmarﬁt Wiete asordesint iob etimulbdlh) centainplas alkenyl
rodru s" .b d I

bokeRIE oBe. GESRBHEURYg lonitds SPRES, b BERELRL, wpere

stecturalviesrhérerare. itsireawerfibly mlow ereegyckammirsuiattopteric isomerism °

g%ru eﬁsr(r‘)) a(ﬁordt:?) NS T#f3 %@QQ@' tHel Rt ‘Bf‘&HrétBry teatbhlbrism in

ereo for exanp , a conpoun ereln t he
ﬁy@p@g\éﬁ opformua (BicewrpinavVior exRyYie, 3mimo, keto, or oxime group, or

P&Iélle@&%c@‘ﬂtﬁdr@ensﬁf’ﬁ Bt duaB@which ddhtainnen GRsRQidNdoiedy. It
gﬁlaws that S S|21gllesc’:orrnggun%crr?gy et))<¥|rb(t %%re %6')‘ ‘rcj}ne< %Bg X# |g8( ermrz"stmhyI

Included within the scope of the present invention are all stereoisomers, geometric
isomers and tautomeric forms of the compounds of formula (1), including compounds

exhibitiné more than one type of isomerism, and mixtures of one or more thereof. Also

‘included are acid addition or base salts wherein the counter ion is optically active, for

example, d-lactate or Ilysine, or racemic, for example, di-tartrate or dl-arginine.



(ii) where the compound of fornmula (1) contains a
primary or secondary amno functionality (-NH2 or

wo didR1sthere R # H), an ami de thereof, for exanpdEIB2808/®1070
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conmpound wherein, as the case may be, one or both

hydr ogens of the am no functionality of the conpound

of formula (1) is/are replaced by (Cl-Clo)al kanoyl .

Furt her exanpl es of replacenment groups in accordance

witli the foregoing exanpl e and exanpl es of other

prodrug types may be found in the aforenentioned

Ciftane ivoeers mapbd/bemnated by cemeaiianatenipugued sved fknpwn tauthase
. e ounds

i L e S el

invention are netabolites of conpounds of 15 fornmul a

Ehnventidial tebithique? "m%&%érgﬁdﬁﬁ%lé‘tﬁn \GoF h‘l@lvldﬁﬂrénantlomers include
adn1n|strat|on of

8l PG 8 Ui e ey B PR gecmate
@O KROBSHRatefof afsak Budaivétive) udhey) féraxample] chiral Nigh pressure liquid

g@ uggﬁgy@gﬂggnula (1) containing one or nore

n atons can exist 20 as two or nore
stereoi soners. Were a conmpound of formula (1)

ﬁﬁ’é}ﬁﬁfvg S@IE raé:éﬁ%@é/ kor £FacBhltEHLER) ﬂéf%@we&@&f‘ﬁﬁﬁ bGsuitable

cis/ | soners are OSSI

@tvcaléyt aptie ?WP@ ieF PXPmPISy (A DBRG: Pl 10 S LLapgyhere the
e dNd Bﬂfd‘rﬁ_lw_ﬁhlé (1) tc@fwénﬁm Ia&dlb SPP&RYid m?bty( atbasy onaid sith s 1-
can O | an t m o
Py ey G rep i, Rlasr o, e, gav be
§maraie(cab¥)bh?rprrﬂtmgraphy]end/kleﬂrartlom cuysfaiieatipncang, ongrorzasth of the

igst%%olsgge?éaéoﬂo&f‘edttgL{ﬁé) wésﬁ{i'ﬂdlﬁbf &f}?%‘aaﬁk%e% By means well

arn an aromati c nol et that a single
keavrda edkited/peiseii- bit nore than one type of isomerism
Included within the scope of the present invention are

al|l stereoiso tric .1Soners aut
BbFaHE0BPOUiE SBIBIER B COFiISIeP PrFE) Y g colaned i
emartiomBdGlly-extthbd t forrg oeing thanatogrephy peypishllyi St i em an

gsyénn%t%(t: l%%ﬁ%v t;%f olﬁgoglre %%ggogs+t¥h§ro\?‘%fhydfa‘lz§rgﬂ$ %Ig'icgw ﬁ’e?)%e or
hexane scopfsiringairdny 04 50% &y velume obisaprppanol, dvdicaly Biere 2 to 20%,

Y " 59,368 Wofimd BF £Xal dltgdigdiy ' @412 Qlethyl
bnd a@é’?ﬁ? D osames S P@/IEEOOVQIOO%O?O Sgviamine.
I

Epaganraiin of hsrrlyale aliRrdpiBe saitked MU By convent i onal
VeeRning vakemaed &ryéwmwe ctrgzstélsh obt@o differdrit §bes aret fuasialkt The first

or ex chromat o and .fract
P EPP e Enc AR AP SABP L AR pgprs pporom one
POMPWEDUSwamSIﬁIcmstabm wbdicedicentdining tfaarandamers in equimolar
LReLMEe TRe g&oﬁal(t)ylp\%Y%Q edethid i é‘orséHan%me%t@WﬁérErﬂltM forms

pure precursor resolution of the racemate
pheneTielaee ppdyced #) equlpolyeaamapats sash CrBpTifyg & %frgl%%ﬁ?ﬁ%ef
chiral high pressure liquid chromatography (HPLC).

While both of the crystal forms present in a racemic mixture have identical physical
properfies, they may have different physical properties compared to the true racemate.
Racemic mixtures may be separated by conventional techniques known to those
skilled in the art - see, for example, “Stereochemistry of Organic Compounds” by E. L.
Eliet and S. H. Wilen (Wiley, 1994).



Al ternatively, the racemate (or a racem c precursor)
may be reacted with a suitable 10 optically active

weorposme] for exanple, an al cohol, or, in thePCEER2008/001070
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where the conpound of fornmula (1) contains an acidic

or basic noiety, a base or acid such as 1-

phenyl et hyl am ne or tartaric acid. The resulting

di astereoneric m xture may be separated by ‘

chromat ogr aphy and/ or fract?onal crystallization, and

one or both of the diastereoisoners converted to the

Tior pesspainidvengjorp inchides atit iherregcgutjcally apsntpblenisptopically-labelled
n&sooiaf ' é l(lﬁ@llh@l%rns@r{é orhork %Iton@%qgglgecedoéy 4tBRs having

I nvent1on iral precursors thereof

tﬂstsameeatomw num%ﬁﬁt Pty plerliq agh Py E1RER NHEPRR %E?fﬁ@t from the

S MRIRALRDT ARIBY nurhbétiviidhl tyeddHiidatesaf nétire. asymmet r i ¢

resin with a nobil e phase consisting of a hydrocarbon,
typi cally heptane or 20 hexane, containing fromO to
Bdvoriys Moi;uimsmﬁmats@mr oplkioh jn mymombthryisqu ¢re iRvgntion include

3 1&h kiy,

b R, iy M W S, B 216 3, s
élllQbeﬂﬁe °Gf flusrige, auel aéanl: idisg, %Cﬁtaﬁr eI a'W\eri 'a?ﬁ‘}get“aﬁlé?ﬁa”lse
Gho/ giNa|oi<)}g§ﬁ5sucﬁr'c*)é5*1ls©| §00dndt Yo, ﬁﬁd‘sbﬁdrﬁ@tsubl.’{@@§2mra€|d sulphur,
pOSS|QL The first type is t racem c conpound

BYshpe ﬁ%oenate) referred to above wherein one 25
honogeneous form of crystal is produced containing

oth enantio l.ar h e 1Y
P BRaARERfneD. FMGT o AL, o So2 B9 YU
frmomeratlm acrrgcm@hveanwtcmeomn@e@efm I@qdrum@foramﬁ@tg tissue

gﬁﬁlgut%%@u i MehPradioBative iRspRE kRRRT, . dNihe ch‘%F‘-Wfle

crystal forns present I1n a racem c nmi xture have
PEfRicUlRHY peRfdli ferathlsmrp@% efiqy elstheif gase qhdRFoFpR(Ation and feadv

tHebhies@nrtechbl/Si cal properties conpared to the true
racemate. Racemic m xtures nmay be separated by

conventi onal techniques known to those skllled in the
Substitutisr ayithf beaviex degidpes $USh ese detieriving t irey bif n@ygalfrre certain

T e

incesssed i rivenhalblife i aicledured @eqagwaq%e@ms' @&Wgﬁnce may be

FESRIGaP L& SiRluRRtsmadd. Y- | abel | ed conpounds of formnul a
I) wherein one or nore atons are replaced by atons

having the sane atom c nunber, but an atom c mass or
ISABKituidAtveih psbsftrfoareemttm@ rmnpbaesuchaasoﬁc;:‘gﬁa% and [Phssan be

f
I, P, i), B0 e S o
rdvepion venupamay. IWMbMCH‘ﬂY'IabSHﬁdO{@G@OQ'ﬁdeNUQ@(') carcgengeally be
?"@gﬁﬂﬂ b%’égg@ﬁl?rfﬂ tecAMGlbsdfowirto thale 8MRd hihe HHErdyi 'pFB%esses

uori ne, such. as 18F, iodine, such
apalagaisdo Yose desarbed fcdhe awmaagnq%wm%%a%%ep@ﬁw@ fising
$H Cébp?&pnééo isofbpRaBdbeki8d  reEDs M QilaLe, ofs U naslaBeiRd madent

prev%ugly employed.

Pharmaceutically acceptable solvates in accordance with the invention include those
wherein the solvent of crystallization may be isotopically substituted, e.g. D20, ds-
acetone, dg-DMSO.



WO pwenpsat i ng a radi oactive i sotope,
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10 such as 35S. Certain isotopically-Iabelled
conpounds of fornmula (1), for exanple, those
are usefRdLT/iB008/001070
drug and/ or substrate tissue distribution studies.

The radi oactive isotopes tritium i.e. 3H and
carbon-14, i.e. 14 C, 15 are particularly useful for
this purpose in view of their ease of incorporation

and ready neans of detecti®n. Substitution with

heavi er isotopes such as deuterium i.e. 2H my

id eoohpowtds aofnformbler Apehidult kedessessage forr thsin| hidpphgrmhaagpiical

?rlr,] g&%gg gﬁf Q?%Ii.lﬁ’lliti%ﬁ?i_s})iupyn stfaﬁ)iﬁtggﬁég{é%l @-'I) p&@neablllty efc., in

reased In vivo - e or osag
erdguia eelfesitthe nagsd apgrﬁgréatqai)@sqg@ fo,gmeqr@r jodte piadrpipistration for

FédtmEREr BRGRSposSWRaichiioAl | On Wi th positron em tting
I sotopes, such as 11C, 18F, 150 and 13N, can be

useful in Positron Em ssion Topography (PET) studies
tempmmonihegn&umwah@d fasprrameq:wocal osn:mpabeydministered as

|caII Iabel O (
I 'g B]érphfnéspg gCtgy Cog %{ | ona?arrlggc ni é(i%]eg%kr?cs)vsvr?“d
plggs, hweieeskuolr Ifirdls by mpbody sudy apypresiniietiofs exystalizaliong dipsze
lnb Ngs8, a9RE T drRedhdritive RyiRe CARRARYE BBrakisarELIEcyaRfing may

eparati Ons using an appropriate
P%B?QS’HP"C"HISIWEHO%eI | ed reagent in place of the
non- | abel | ed reagent preV|oust enployed 30

armaceut.i c table s v.a, a . .
&F‘? ﬁompl%undﬁ\?gh}ey |8Y]eq | lnlS e e?léheng'f ﬁ ?ﬂ(}l%\%g%q with
ofie or ymtaabﬂherzenmmndayf the m\zeotmpprcml goynbingtien mitiytoag or more

Bt 11805 S0P o Ao pounds of formila (1)

shoul d be assessed for their biopharmaceutical
Phepempowsls of wioh peesergdhvention may diedadiainistieragninsgogipiratiery with

Fﬁ%%oﬁﬁl .PcH! Rk MRapig J{ﬁey’asﬁ%& of thd |m@ﬁﬁ’c§|r th&te S8 Pélided a

e nDs propri ate dosage form and rout e of
sbirmaPeiticeit piofgt orontaining e RP2 ANtageRish PR oY of more PDEV

hﬂﬂilt@@tds%co%lm@pﬁl%n%r tiRIthriR64) tse pdraiendresed@shtifilonse in
arnaceut e my be adm nistered as crystalline

UeRHTYR LR F@ﬁﬁ@?s They may be obtained, for
exanpl e, as SO|Id pl ugs, powders, or filns by nethods

PPHel i%bi%rrse&gema#oqg%ﬁgmin rvéftﬁtc@HPb@rﬂits'o?{he Jré&ﬁtzlﬁventlon include,
drying, spray drying, or evaporative drying. Mcrowave
bt gradeidinfitedtpiency drying may 10 be used for this
purnes ePre%B%lwm&H&@%-@fmétnﬁqlprbéee\“ztriy@mpﬁawl)mwl] 1-methyl-3-
adn1n|stere gﬁ qqﬂ m%
n-propyl-1 6 ydro 7H pyrazo 3~ cﬁlpynmldln -ohe (sildenafil, e.g. as
sold as Viagra®) also known as 1-[[3-(6,7-dihydro-1-methyl-7-oxo-3-propyl-
1H-pyrazolo[4,3-d]pyrimidin-5-yl)-4-ethoxyphenyl] sulphonyl}-4-methyi
piperazine (see EP-A-0463756);5-(2-ethoxy-5-morpholinoacetylphenyl)-1-
methyl-3-n-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see EP-A-
0526004);3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-n-propoxy phenyl]-2-
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one (see WO
98/49166); 3-ethyl-5-[5-(4-ethylpiperazin-1-ylsulphonyl)-2-(2-
methoxyethoxy)pyridin-3-yl]-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo
[4,3-d]pyrimidin-7-one(see W099/54333); (+)-3-ethyl-5-[5-(4-ethylpiperazin-1-



one or nore other conmpounds of the invention or in
conbi nation with one or nore other drugs (or as any

w@eooBi1sms7 on thereof). 15 The conpounds of theP@r/EBRe08/001070
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i nvention may be administered in conbination with

PDE5 i nhibitors. Thus in a further aspect of the
invention, there is, provided a pharnmaceutica

product contai ning an EP2 antagoni st and one or nore
PDEV inhibitors as a conbi?ed preparation for

si mul t aneous, separate or sequential use in 20 the

tr eat nwlsUIpbényéﬂeKGﬂmtquv)s(&) -mdifathaxghi bi teyrdin-§y8Lcmetg2,6-
combi Niggy Wﬂpﬁ%@&é‘ﬁ@ ﬁ#ndlgh9 -REESAY Khdess ls%yl 5-{5-[4-

i ncl ude, * but ar

5. [ 2. etkuPResZ L Heiipipny 2 5415@12a{é¢tvé>q)v§5{1%hxﬂﬁ5¥'5%¥i@ﬁg9|ny

3-
- 1- met }}12' Methy2, GldIWd@cpﬂH-p‘}razcﬁo[dB d] pyrimidin-7-one (see

Yo, B RNy b Lo AR
I [[3 (eﬂwmB impithoxy: thyie2, BrgihydrorkisryBazolobAps Hipyrimidin-7-one, also

gjfg:}gﬁ@})\?& 4*a§ ql{@é’iﬂo@ i NatRyid 2-giflyded- Eg?‘)fﬂh%%ﬂ 2)7-oxo -2H-

perazine (s
5- (2- etqy@;glog %p\ﬁmbqhn ﬁ'dgéé’(y ) &’H?‘M} -4rethylpiperazine “(see WO

met hyl -037274 3,0py! - Iefanﬁbmydro Byf5f3-IsaBukaxy4;(8-ethylpiperaain-1-
din-7-0

a- ety Sy T SEA hanypenon 2 dhuodt,
oxy pheayszplofd.3-d] pyrimidin-7-one(see WO 01/27113 Example 15);5 Ethoxy—

(py“ d'd"(4?em§)|;?6?r‘$z*w#-y@u|§noq %ﬁ&%%wm&rﬂheﬁyﬂz% -ditlyaet

3 et hyl%&[rngz-o ot &L RYIIAinr A ﬁeg G AR 61| 5amnfe; 66):5-(5-
met h - oxatetyh2ssopoy3-pyridinyl)-B-cthyl2-| +-iderrpyyl-8-adetldingh-2;6ydifydro-

Fﬁt ng]{mxrﬁo@[@gﬁgﬁ@ 1131-67’;r r%g%‘elze%sg 127112, Example 124); 5-(5-
(+) - 3- eAdetyl-2Hufosy-B-yrilirty) 3itpeR-4E-thyIB- wld_mm 8-giypag-7H-

P|CT/ II Bh %lé)lgpflﬁﬁgyrm%&n -7-ohe (Ree WO O‘It /2h71 12, Example 132);
%yf:'ldr)r@lgylg%ﬁz)_ 22§ ﬁgt1|gy1|2a-@e@hyd 0-2- meth%/ 1-6-(3, 4om¥t?1ylened|oxyphenyl)

" di hydr@raEHogzyi'@zmyﬁBétsa Hihgoye-1 giditing (tadalafie|C-881s Cialis®), i.e.

g?gwpﬁﬁ% F%mPOLX]E o‘? eicar]'lp[l?]s 78 Td 85 ()[ [Jtibllshed international application

R) - ne\t\l@@ﬁma?ﬁn@srvgalleqsm}na]cowpw pldgxarrples 1, 3, 7 and 8; 2-2-
yl}-2- g J5 (@b ﬂblpé/rgilﬂ’l-gﬂr-&}mlﬂ)% bBIB%iy@-‘Sdﬂ\ethyl 7-propyl-3H-

di
gyEIZmet';‘i&@O[gH%ﬁ SeﬁfgﬂZﬁ roieadpiaenal, LEMTHRG R) 19y nean es 1-
3-yl '] - 3i3-@t4nyihydeo-f Hwel‘lﬁt-‘hoxyﬁpropyllmldazo[S 1-fl-as-triazin-2-yl)-4-
ethyl] e%%c\)l)\%&en}//l?su%hgﬁ]ﬂyé’t%%e%z% éj]ﬂpeyédrﬁBOGMIOf xQMSIes 20,

al so
1-{ 6- et‘r&;)x%NSalﬁOB«"»é@ rof | published i infpehationzl @pplisationo XYRIYRA4P3 the

/- 0X0- found of example 11 of bllshed international appllcatlon W093/O7124
pyrazol o

t hyl pi p(gﬁs(ﬂ gmeé@@?\mmoﬁé fgntéfy” %ngg QA } 36t02 a3,
5-[ 2- i s125BuUt 0xY4-bhirdb&iziiydnpPhp@ T 3ztimethoxyqlinazoline;  N-[[3-(4,7-

yI sul ph(gh%ilrc) P—ﬁ{ecrgd ?9?_? é/b °|P§ 1?{ ‘g’?%f %{4&%@‘3}[%"{)5%2' din
pyr| m mrnPXYPWQ%IE@WMDMN&?MBO"dB@ainfépqr@)“'de ['DA-8159"
5-[ 2- Et @QX¥ple 68 of WO000/27848)]; and 7,8-dihydro-8-oxo-6-[2-propoxyphenyl]-

1H-imidazo[4,5-glquinazoline and  1-[3-[1-{(4-fluorophenyl) methyl]-7,8-
dihydro-8-oxo-1H-imidazo[4,5-g]quinazolin-6-yl}-4-propoxyphenyl]



5- (4- et hyl pi perazi n-1-yl sul phonyl ) pyri di n-3-yl]-3-ethy
| - 2-phenyl -2, 6-di hydro-

wQ bbopstsagDl o[ 4, 3-d] pyri m di n-7-one (see WO 01/RFUWIE008/001070
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Exanpl e 66); 5- (5-
Acetyl - 2- propoxy- 3-pyridinyl)-3-ethyl-2-(1-isopropyl -3
-azetidinyl)-2, 6-dihydro 15
7H pyrazol o[ 4, 3-d] pyri m di n 7 one (see WD 01/27112,
Exanpl e 124); 5-(5-
Acetyl - 2- but oxy- 3- pyri di nyl ) 3-ethyl-2-(1
- et hy| -cartmzanideli nyl ) - 2, 6- di-f(§-¢hlorord-misthoxybenzyl)amino}-2-[(2S)-2-

g;%?l Nf@ﬁ?”‘gih &rﬁhﬁ“ V@N(’(Bﬁm(l&ﬁg-vm’(my 27112, pyrimidine-5-

6,7, 12 cr@&xm%ahydr@ 174% hy | 3 @=eh -7 rRxp IR RRYE B Sy pige! H-

nyl ) na)yfaaalbmcz{ Apyrikidif-53]) N2 dofedhyloybblidreny getiiy14- di one
(tadal af i | C-351

o " exaEeR Ay 4En ghE BN Lo S PrpiraR e R AR Hilptabi
appl i cagltotheregd95/ 19978, as well as the conpound of
exanp| e43b mo%- (ﬁyrld@%ﬂ%lan%m{)% [3- (4 chlorophen 1)-propoxyl-
gt EE;( hyq ipﬂfdéﬁ'y?"%l—l- er1 6[14% I[(? 3- beXzodloxol 5 ﬁ etm//l()e?mlgnof6 cHoro 2-
i m daZQ{u&oiolfn]/l[ 4—p2>eﬁdnﬁd—bﬂﬁ0>d9ho4 acie, (wendsodifinl |, salt;  (+)-cis-
LF;/ ! -(FEAS (9%? §y§a heéé]r&g toﬁf—liﬂ(ﬂnﬂgc;(rgm?thw %henylmethdl -5- gteg‘ny

- as- t r i yelopert-4yplinidazaiB, 1-bjpurin-4(3H)one; furazloculln cis- 2-hexyl -5-

et hoxy Hﬂ&ﬂ%'a]é#é&’ﬁ@ny bl - écté?gb})sgyéloesrﬁtﬁza%nﬁudaio{ze \jjhﬁh -4-0ne;
conmpound of exa h _gfl_ 5
i nt er nat P -( n‘@P"OE%RZW%ﬁ -PURRYY/ Bdes: tﬁ%r % yf (

exanpl echlotolzhzydbpropyliadolé-bicatbbatdtanal - appl i cat i @rbromo-5-(3-
V0937 07tk Blisihin o EOIRRNMRT o Bibob) o OB EARRE 1-

4- ( 4- chhethgSehmptohalinoaest-27n-BopaxypRenyb & RioRYA Y Bidinydro-  7H-
N- [ [ 3- (yrezolons- Qt@ﬁrﬂnﬁfﬁ Aoeet h’NE4 I @B&ugd@)&ﬂlséﬂmelhyl)ammo] 8-

H | o] 4, 3-
prg%:(s;‘f%g%f?]s@f) %qulﬁplp?@m%? ?gb%/rrafi'fjl dimpaosodium  salt;

pr opanapiaiaapropéts 86.94516 Flaxp|veeliG8me), RNED0AZTBAS) llg. 5051
and 7, 8-di h d e

and. 7 d(gagTr IBIQar%\ g'%l%azof"g 86&&@&69)3 HXMo see WO 96/26940);
1-[ 3- [|Prﬁa(rmawmmts@{m§ﬂ§a (ScheringyRiquap); @F-bﬁqé?ﬁw%lam Biehicome);

H i m daz@bfo anddkagidazedi Ba 3&@6454& BE QRS HRREMFH229634 and
2008/ 139287 PCT/ | B20 8 30 car boxam de;

4- [ ( 3- cHR%A889%( Hﬁ%&)«fﬁ 88 no]-2-[(29) - 2-
(hydroxyrrethyl)pyrrolldln 1 yI] N-(pyri mdin-2-yl nmet hy

gr?f%}éhfg %edFBEV%hltﬁ@F B %'3169 gro&-rﬁd%r?azp)tadala]_ﬂ vardenafil, DA-81569

0XO-
pryld az ob-H2- &thexyeﬁ fﬂyqethy’rmluerrﬁzwﬂwlsylphplfyzpa(r@m%vlh%eﬁyl‘? Fringthoxy
@n&'&aﬁm ¥H ‘by:%z&B[Q%Od‘jb!ﬁmﬁﬁ%ném f PBaMipAferbbl) HESHDES
harmaceuti cally acce | e alts thereof
4”'19?“8?1'6ﬁﬁde("ﬁﬁk'relné;Hhﬁ@?ﬁ??!“&ﬁﬁ'yrﬂffe%a'f‘% sqifp. tE?fFBf o%'ﬂé!%ﬁ/l %'“?}e Is
rQRersitéd sai( 2H) pyri dazi none;
1-[4-[ (1, 3- benzodi oxol - 5-yl net hyl ) am ono] - 6- chl or o- 2-

qui nozol i nyl ] - 4- pi peri di ne-car boxylic acid,
e @ospaliinds of diiet preéent irvjestion may be administered in combination with a

V1a antagonist. Thus, in a further aspect of the invention, there is provided a

pharmaceutical product containing an EP2 receptor antagonist and one or more Via



10
5,6a,7,9,9, 9a- hexahydro-2-[4-(trifl uoronethyl)-phenyl m

weedghiz@snet hyl - cycl opent-4,5]imdazo[ 2,1 PCT/IB2008/001070

-b] purin-4(3H)one; furazlocillin; cis-2-hexyl-5-
net hyl -3,4, 5,6a,7,8, 9, 9a- ‘

oct ahydr ocycl opent[ 4, 5] -i m dazo[ 2, 1- b] puri n-4-one;
3-acetyl -i-(2-chlorobenzyl)-2-propyl indole-6-

car boxyl ate; 3-acetyl-1-(2-31

chl orobenzyl ) - 2- propyl i ndol e- 6- car boxyl at e;
dntaganists &5 4 @nilined preparation for simultaneous, separate or sequential use in

?%qengg§gﬂgbgmgmg%36 (3-(4-chl orophenyl) propoxy) - 3-
pyridazinone; 1-

met hyl - 5(5- nor phol i noacet yl - 2- n- pr opoxyphenyl ) - 3-n-pro
RYduithble Gfagcbd?é@érnovn? HsceBt‘)F 2RROHid, i3; tbr xainpled(AH7Banag:5-(4-

e are TR R AL A SRR o

Blad Tbipyriditty8r whiph d§ Erdrspl&l@s id5¥6 ZW@)?&OW\EN fudinar) gxample of a

BRI, e U FRNgN) o LSS

10

15

20

25

30

gmahmgH(I’salbmyruﬁgylréry@@ﬁwshhvctgﬂhi B.40k-tetrazzs-

gﬁﬁﬂene & $BAGnRBELtEaIR OdlefthbiS &bk jor BaVatd GhetBdD which is
38 94 FR229934 ‘and FR226807 (Fujisawa);

Eﬁﬂnﬂﬁﬁ'%W@% 37‘2‘?:913referably the PDEV inhibitor is
selected fronrslldenafll tadal afi |, vardenafil,

g r[tl'fr gf(ﬂg@ gf \(ago%rteﬁ b/ﬂ% éercg tor antag/?nlsts[ f°|!'] use W{[h the laventron
aFey ISR4304%x tﬁ%plcozar{t@ ngpﬂm(y(Tr@ttqpyeG]),. @nﬁ/adtan (¥M 08% VPA-985,
ya?er {j"&a@éﬁ%é\ﬁ OJnQ[(‘.{)lP(g’Z%ISB PYAddoAAIy; ﬁTeOV?a rédepfor antagonists

bitor is sildenafil and
ﬁ%rrlhertléd(%@éﬁﬁ%%ewfa&lﬂ far usg)in LeiiEPls . Si | denafi |

citrate is a preferred salt. 30 The conpounds of the

esent inve be.adm ni st 0
¢ ﬁelgpm\?ga og{lile erenﬁrﬂn g1ay bﬁ g ﬁjsterﬁcé ?1 %%lbl‘? Q/Ith an
Bbenti whign lawers esth@ee leelsp rop wihiehd astagqrties nthe aﬁrpm receptor.

TEA7S G0 e S8R i bt

aontaigivaisspregesierane fﬁ%ptﬁre@tgg@ﬁlagq iOB® Of Hlore agents which lower

SLiBYeh anRRY Sy arﬂgé?:ﬁr" seltRe @EtréyRA U@depto’rﬂ a§J§ %orinbrnedl Peeparation for
treat nent of ressin Via

MBI@%}HS aqepgre[erﬂrgleqqeg? 511118? in % qtrérent of en o etriosis.
(4-[4-Benzyl -5-(4- 5

g%irpro}\(%r cﬁ vr%arhé} dg%e]n I\é{é?% ﬁ?gl}gh% 8ér]r_aLdL>ﬂ'%ﬁn ﬁ%ésh&hzl‘fynﬂghé’ G]nRH)
Egonigis.c GPRH @nia@piigle 421317 @gimogen ﬁyj\theﬁ@r Il'@jpgﬁlﬁ e Agentg which

%Hiaﬁ@rﬁ%eg tﬁ@@ﬁ%ﬁ@§%&{)f€r aid. eééﬁ'@éé?rr re2Bhta0 anth§dnidts include anti-

CEYYEAG-dr 0- 2H-[ 1, 2' ]blpyrldlnyl 4-yl)-5, 6-di hydro-4H 2
,3,5,1 (b- tetraazo benzo[ e] azul ene, or a

ceu ce . f
%ﬂé—ﬁaqogrs %H;Fn pgeseg %%gérﬁ 5%&%@%[1;\.% efin {ﬁ]—g&g{? Wyeth),
buserelin (Suprefact - Shire), goserelin (Zoladex — Astra Zeneca), triptorelin (De-
capeptyl — Ipsen), nafarelin (Synarel — Searle), deslorelin (Somagard — Shire), and

histrelin/supprelin (Ortho Pharmaceutical Corp/Shire).



Furt her exanpl es of vasopressin V1 a receptor
antagoni sts for use with the invention are: SR49049

w@ ReBaspespt an), atosi ban (Tractocile(r)), coniREPIEN08/001070
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(YM 087), VPA-985, CL-385004, Vasotocin and OPC21268.
Additionally, the Via receptor antagonists 15

described in WO 01/58880 are suitable for use in the
invention. The conpounds of the present invention may

be admi ni stered in conbinat®dn with an agent which

| owers estrogen | evels, or which antagonises the

EsRHog ergonistsepiitable forthegresént invefiiant ingwdeqtsperelix (@fsotknewn as
ént\éﬁen;)' geareﬁmfn&ak.é DB plamnRBAICARARY, | £Bbrefl RsHiGlide —

confalnlng esterone_receptor antagoni st and
ondAdfedigg).@n @é’r"ifeﬂ pRNraNGWef9anYBt r ogen | evel s, or

ant agoni se the estrogen receptor, as a conbi ned

BOERRIAEHS Y0k e b AR heu RO Bl MRl
Zenenn), eglbxitepe n(seevedanbescbiude (699 dCanapi Res. eb® a0l 074),
'Pé? {?gg% %,(@5” F% La%ﬁe I%geg%ﬁog; ¥ ﬁl@dgﬁéi]é&%mﬁmﬁltﬁolWZB)
antagonlse t he estrogen receptor, i.e. estrogen

R &JtnOsy nﬁf{étségﬁmblfbt@ suitdbfd 1 8h@tdsentmlERBR NSeluden BHmatase
%Pnlsts suitable for the present invention.includ

EP&Prér el IEI':?( Q?Stoo{p arorv@}g %) mhlb@cgs binelidg) | r?rmestane (4-OH
Rupstehadidne), ESbinesthne, gaastioeble NAr{ndidda ded Letroksler a
Zeneca), triptorelin (De- capeptyl - Ipsen), nafarelin
(Synarel - Searle), deslorelin (Somagard - Shire), and
fihs tcompounds b headresent iverition Pias bewdainisteraf Ceanpirsiiion ayjth an

?@hggoﬁt&?ﬁggrﬁy Ty, \B2eG#EePAdR o BE lmmrﬁ'?ﬁ@é’q&"‘m%haed a

resent I nvention include tevere
(paarg@cm@ahpraguct &ﬁﬁtaan@m%(progaﬁarp@? irscepier @htagpryst.and one ore

ﬁﬁgﬁ@l pha Bhiltaagaidt, 4524 Sorhbifed pre@ﬁltaﬁc?ﬁel' Bmmg@fébugts;eﬂagte or
alutran - anon
,&ﬁ‘ﬂ‘i‘e”g%tufﬁé) e ﬁs%r‘ga'b%”?%‘? 'scf?ésgpr esent - i nve%t i on

i ncl ude tanoxifen, Faslodex (Astra Zeneca), idoxifene

?I%ng? o&b g%h&-&-ﬁf é% i@%&o%@orcﬁ@ec & e Spresr%ﬁt n?\@ﬁ@)n]- QA dnose

ene
@@pwruisgpb@h@mamtlcgwoacceg@ble28_@115 therggft ,gg@qgﬁlly or specifically

%@fogéﬂnsusmﬁﬁﬂ Padtichiahy Q%i{é 1, EtP|'6ﬁ1 $80¢ pefitularly pregabalin,

SRR LR 5Bl TR Ao b U @ B AT s,

amdn@snsmﬁnlonenNoExeme&%BQe Ampagicalatol e (Ari rf{1dRe56,65)-6-
nrglnlgr%te{hglﬁ? I){nclo{ 5@8&9 %R@Ig%ollg n% id, t U\PO Rrgﬁf’ﬁ 6%5 ' Bé/rﬁtmlér@n 3-(1-
@Inmmmahuﬁewqilewhgaﬁw 4L, 4]0P<¢p“%20f-§mt1¢1 e@ngs getir(16ftetyazel-5-

G QBohd MR BethPlaRingY | d@-A-gobFsphar fmﬁi@bﬂamﬁ al (38,4S8)-(1-

%qa?%w% 30 BRSPS e e JAHED /ggoé”&\%c?%”d@@ws
PaRRaAEAN | 0N14,96,58)(SHhindnRAMI-bicGaSaL A IRpeB-yI)}SesHeeNnt bad
UESP%641n33t0h?N6 88/%29 Woi %Slié par{lcularly (358,5R)-3-aminomethyl-
5-methyl-octanoic acid, WO-A-03/082807, particularly (3S,5R)-3-amino-5-methyl-
heptanoic acid, (3S,5R)-3-amino-5-methyl-nonanoic acid and (3S,5R)-3-amino-
5-methyl-octanoic acid, WO-A-2004/039367, particularly (2S,4S)-4-(3-fluoro-
phenoxymethyl)-pyrrolidine-2-carboxylic acid, (28,4 5)-4-(2,3-difluoro-benzyl)-
pyrrolidine-2-carboxylic acid, (2S,4S)-4-(3-chlorophenoxy)proline and (2S,4S)-4~(3-



w@b@seeeuti cal |y acceptabl e salts thereof,
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Exanpl es of al pha-2-delta |igands for use in the
present invention are those 20 conpounds, or

g ePET/H20§8/001070
or specifically disclosed in US4024175, particularly
gabapentin, EP641330, particularly pregabalin,
US5563175, WO A-97/33858, WO A- 97/ 33859,

WO A- 99/ 31057, WO A-99/ 31074, WO A-97/29101,

WO A- 02/ 085839, particularl$ [ (1R 5R, 6S)-6-

(am nonet hyl ) bi cycl o[ 3. 2. 0] hept-6-yl ] acetic acid,
mmrdbeﬁgjl)ﬁﬂcﬂ]ﬁé EB&TRBD%I BiP130134Q, 1IW25AR9431 974, WO- A-03/000642,

@!Egﬁ 6! AONLIBEEN! ) viblaedzl0sdr hasadbaigisod; owo-A

e WL ob S 1o 5758 A VOS82 i ar

inBdrbbratéddetain S)Brﬁferé}@s ( 1-
am nonet hyl - 3, 4- di net hyl - cycl opentyl)-acetic acid,

WO A- 01/ 90052, V\DA 01/ 28978, particularly (1
RreBaredagpit- 2 deltzokigants ydr -use Oly(tha)paniﬁnatlon of the present invention

B2, ittty PR B B0 oo
Blagelichgfid o cB-4hamiromethyl-cy wwﬂuﬁﬂgb[‘l ﬁ%?fafiiaé‘ehf’aﬁﬂe C-1-
E1$§te§§§o1 §yﬁ‘ﬁ'€tm cgclﬁﬁ‘émlmetm{nﬂ@m c a‘(?SSMS) 1-aminomethyl-3,4-

R) - 3-am no- nonangi ¢ .aci d a]rl_)
(ilggtkg[sgyc@pgrﬁylhacetls 2R, h)}pﬁgép%(ﬁ(ﬁrrgnod@p@y icyclo[3.2.0]hept-3-yl)-
M@né\aaaQ@é@&@%@?nmmﬁymuﬁawl-wctéﬁ& A&, 3S,68)-8-aminocs-methyl-

- b i
RIS LR L S5 Sh Stb SoSh T b e
acthhic ( 28¢cidS) - £98S)ehBahopipbemxy)ppiiod i ne apdd  (2S,45)-4-(3-

e batitn IS BB 00
WO A- 99/ 31074, WO A-03/000642, WO A-02/22568,

PQuitsr Q2£RRET Lip h‘é@d‘é‘ltga/ msfbr\ﬁ@e/}n QRé l:@l@lﬁﬂatlonV‘Q e present
02/ 100347, V\D— A 02/ 424 V%{J 2/ 32736
RAPERe

WeEiop2/ #5881 (BSPR-H7m aqoﬁcor?fbcf at &3P PRFERRINC-S-
methyoaareic e. adid, Pr ¢3re4R 68)-alapire-25-distetiyHepganids faod and
kﬁff%ggg-g % ?non?é% pﬁét%rc% ofcgﬁ%lidl?] raﬁF?ﬁjé phém‘%@édteglly acceptable
RalBRYG )T 6 (am nonet hyl ) bi cycl oi 3. 2. 0] hept - 6-

yl ] acetic acid,

3&1 am nonet hyl - cycl ohexyl met hyl ) - E g t] z?qha zol
Pg @W@rly g’_e[eired (aipha-Z -delta Ilgands for Use in t e tombihation of the present

ihvERtoh @ belScted MdHh Bitbapertits bregaimiv (3S HE)-Biydnams-Sienethyloctanoic
%?iﬁgf %@i"ﬂy&@lﬂgﬁﬁ&lg%lylggc‘é(?lpésgﬁ@p%Rt-s(yi)-acetic acid, (25,45)-4-(3-

@hidmphenokPpeulihe) - aret M¥$,4S}G@ﬂmf®eﬁzmbmm -@- phagrmaceutically
acetic aci d 5R) - 3- am nonet hyl - 5- net hyl - oct anoi ¢ -
58?6(5‘)3 t%?lt%%eceo&am no- 5- met hyl - heptanoi ¢ acid,

(3S, 5R) - 3- anm no- 5- net hyl - nonanoi ¢ acid ,
e@g Aé}oé)hd?@f tHe rﬁeé@% iﬂyén‘tlor‘?ﬁ{@rﬂ)@'a‘anﬁﬁétgred in comblnatlon with an

4 chl or ophenoxy % proline and Tziyg Ig
merwwgﬂr)eaﬁsm"ﬁfe SRSy H A ieBeh P%P&Pi§ 'QES%"QB there is
%ﬂivtd‘éd tah@laandceutlidal flotilidiesntpiniad erﬁr@gés&lrm&e&pdelahmgomst and

aor;g Smgr(e) ro v oglnI erﬂntagonlsféonbI n%ct:)rln prepg?atlerq q‘§|e Eﬂnultaneous

separate or sequential use in the treatment of endometriosis.



i nvention are (3S, 5R)-3-am no-5-net hyl oct anoi ¢ aci d,
(3S,5R) - 3-am no-5- net hyl nonanoi ¢ aci d,

W@ 3R8ARR28R) - 3- ami no- 4, 5- di met hyl hept anoi ¢ aci dPemTB2008/001070

10

15

20

25

30

(3R 4R 5R) - 3- am no- 4, 5-di net hyl oct anoi ¢ acid, and the
pharmaceutically acceptable 20 salts thereof.
Particularly preferred al pha-2-delta |igands for use

in the conbination of the present invention are

sel ected from gabapentin, p34egabalin,

(3S, 5R) - 3-am no- 5- net hyl oct anoi ¢ aci d,

Examples, baphledimireveptoe tanydgeolists ysritalld . fer. Olehpreser8- igventierc @re
tic acjd,. -4- I o=
oSSyt 28 ki ireind REPBRETRENMICASh ThiaRfy and
AS-66p30sHBerogabfs t hereof . The conpounds of the present

i nvention may be adm nistered in conbination with an
oxytocin receptor antagonist. Thus, in urther . .
Hagperntertst of e PHRPBRY pant am@wom%me@&“ﬁ? e gy m partoar
pBagdreet Ubintudde pr € tHerapeoticallyiatiyeacqmmanedd ef dine claims and

S P boCaE trRleit 3fs, RS RaRA TRl i H5F Chttety by reforence
teratd.t aneous, separate or sequential use in the
treatnent of endonetriosis. WO 2008/ 139287

PCT/ 1 B2008/ 001070 34 Exanpl es of oxytocin receptor, )
B eyensiuadssofdhg prasent inveptiop ey sisedepdminigierst i"b‘?P"ﬂi"@“"” with
ahyosriel ot 6the Rllovid®) , bar usi ban (Ferring AB), TT-235
él\lort hwest er.n _%Jﬁ_ver sity), and AS-602305 (Serono SA).

) Th&"UBHESHPUOY: ( he publ i shed patent applications

(iient iNoiolear tadboomes reaeydlon modedatdri cul ar  t he gener al

ar my| g .therapeutically active conpounds of
{"ﬂemélngﬁﬂgegﬁg%@égnpl i fied conmpounds therein, are
(incoMéirdpkibitaier ein in their entirety by reference

Wer itase Mpjpk® conpounds of the present invention may
also be adm nistered in conbination wth any one or

Mr e Foptein famegy ﬁfﬁﬁfﬁﬁ?e("i"}'b"ﬂfnrrat ase inhibitor; (ii)

Nic| easstdroidrecsptoremegbaist; nodul ator;  (iii)

Angi qgenesi s;. i nhi bi vt (1v) VEGF inhibitor; v
Q’l"ﬁaggoslt?ﬁiel‘rgfnt%Fi;hg(a%?;nh@%t ein farnesyl transfer age)
{(bohi Hiefleranoid;vi i ) Prost anoi d receptor antagoni st;

@i LIy iRG bg.andi n synt hetase inhibitor; 20 (ix)

I of | avanol d; : ) o
(xi)y  Microtobule modulator, e.g. Microtobule stabilizer;

(xii) Topoisomerase | inhibitor;
(xiii) Protease inhibitor;
(xiv) Chemokine receptor antagonist; or

(xv)  Neuroendocrine receptor modulators.

Thus, in a further aspect of the invention, there is provided a pharmaceutical product
containing a progesterone receptor antagonist and any one or more of the following

(i) Aromatase inhibitor;

(i) Nuclear hormone receptor modulator;

(i)  Angiogenesis inhibitor;
(iv)  VEGF inhibitor;
) Kinase inhibitor;



(x) Alkylating agent; (xi) M crotobul e nodul ator, e.g.
M crot obul e stabilizer; (xii) Topoi sonerase |

WO pdvsh308T; (Xxiii) Protease inhibitor; 25 (xi vlCT/IB2008/001070
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Chenoki ne receptor antagonist; or (xv) Neuroendocrine
receptor nodul ators. Thus, in a further aspect of the
invention, there, is provided a pharnmaceuti.cal product
cont ai ni ng a progesterone receptor antagoni st and any
one or nore of the followng 30 (i) Aromatase
inhibitor; (ii) Nuclear hornone receptor nodul ator;
(i i Préisigifagesybisansferashiirthittitor,; (i v) VEGF i nhi bitor;
2008/ 139287 PCT/ 1 B2008/ 001070
@E)) \*ﬁr%?%%nd.@ ﬁ}Pcptaﬂ{a 0

ot el arn %/ftransferaseinhibitor; (vii)
Wﬁlbstpa?ﬁﬁgiﬁﬂd@csé‘pth%tﬁs%ﬁ Béni st; (viii) Prostagl andin
gynt :’Bﬁﬁ@%oid’]hl bitor; (ix) Bioflavanoid; 5 (x)
a (XI ) M crotobul e nodul ator,. e.qg.
Q é\ﬂﬂlﬁdﬁ% gget“ébl lizer; (xii) Topoisomerase |
(d)hi Migrotobulé xiadulatoPread. U&setobuﬂh'sﬂabilimr;; (xiv) Chenokine
{Xﬁ)cegiog&soqg%g%ol%ﬁgltoror 10 (xv) Neuroendocri ne

tors. 'as a conbi ned preparation for
é¢llhuIFtr<atﬁ@Q9u3h|bl’@épar ate or sequential use in the

{ G aldRRokiRE r&eafanaﬁago%t $r Cenerally, conpounds of
i nvention wll be mnistered as a formulation in

@‘EQ ad\eyEqendessne \r/ﬁc?ll’it%'ﬁ% L’(5?°'r|5‘mr e pharmaceutically
ascepbmbihed Eﬁ%évamtlemthr simulitendols Msepagate | @i saqientiab uss 6al the
eento§i | be any ingredient other than the

8?}5'8%?5("9, ”?Shs i nvention. The choi ce of excipient

will to a large extent depend on factors such as the

BRhikfL| Rmpdnsls 6f tf@dm\/é\*\tﬁﬁ M@l g adhifitepdd @8ta dbmiulfion in

exci pient on ol ubi | Xand stabilit and. the nature
apsogciation y4ih oner e morez(g armaceutically accegtable exmplents . The term

‘excipient’ is used herein to describe any ingredient other than the compound(s) of the
invention. The choice of excipient will to a large extent depend on factors such as the
particular mode of administration, the effect of the excipient on solubility and stability,

and the nature of the dosage form.

Pharmaceutical compositions suitable for the delivery of compounds of the present
invention and methods for their preparation will be readily apparent to those skilled in
the art. Such compositions and methods for their preparation may be found, for
example, in “Remington’s Pharmaceutical Sciences”, 19th Edition (Mack Publishing

Company, 1995).

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

Formulations suitable for oral administration include solid, semi-solid and liquid
systems such as tablets; soft or hard capsules containing multi- or nano-particulates,
liquids, or powders; lozenges (including liquid-filled); chews; gels; fast dispersing

dosage forms; films; ovules; sprays; and buccal/mucoadhesive patches.
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Phar maceuti cal conpositions suitable for the delivery
of conpounds of the present invention and nethods for
be readily apparent toPCTITE008/001070
skilled in the art. Such conpositions and net hods for
their preparation may be found, for exanple, in
"Rem ngton's Pharmaceuti.cal Sciences”, 19th Edition
(Mack Publishing 25 Conpany, 1995). The conpounds of
the invention may be adnmini#tered orally. Oal
adm ni stration may involve swallow ng, so that the
Kiquigh oforralulatitner mclutie p@pensonst eolutions) yrupst andyrelixiesy:  Such
I i e,
6l e 4l Bfoa IR 1 S ST LALCLRS (P Yo
irqre geiRtin ror IeFaiPrapYmeEYIeiiios®) and bipicgliva pomprise a “carrier, for

é@W{pﬂé Hafar! étﬂandl nﬁdlmleﬁelgwol §®li5yle|$é)blyébl améthmqumde ora
steng Ssu

AP ALY A 1 oG PRGN Batae el ORI gL
foanalatiohs mMayztsodesprépanad hyckhe geconsiitltidn of 4 balid) for ekample, from a
gel s fast dispersing dosage forns; filns; ovul es;
sSpr ays and buccal / mrucoadhesi ve patches. WO
2008/ 139287 PCT/ 1 B2008/ 001070 36 Liquid formul ati ons

oﬁh’&o%ﬂ%gnﬁwerﬁl@h Ul‘hb\‘i’r@so L Wesd andrel- dilﬁédl\hhg, fast—

Such ornmul ati ons ers i.n_so
Ghinfearaing e 6ame Ees Yore Beaifntdn ExparbRRgBn I Thgeute

hateRte xyIneR 9B 1986, Iruyluwblauu chen (2a0t). t ypi cal |y conprise a

carrier, for exanple, water, ethanol, polyethylene

gl ycol, propyl ene glycol, nethylcellulose or a

Eori tabibl dosape formsdiepensling omanse, Emdrus Mgy mgkawe fies 1 weight %

‘ @{éjd \9% 8}%‘% R cﬂga&%% Smork itfpiiafly fr&WHWél?ﬁ"’)O Iﬁ§6(§7ﬁ)ﬂght % of

pr epar ed the reconstitution g

teafnseee fqr%Mnaadcgtg@ht@tthe g, %ﬁ@ﬁﬂ@a fcqqtpén a 9 élntegrant
ERAREd @N diﬁﬁ(egﬁ'érﬁ@ IMJd@Sﬁﬂlulnﬂ sfaect gldd:(ﬁaiel sodgn chebskymethyl

e e
Qﬂivnﬁzﬂtﬁ'rromonm raeihyl aaIdeIc(Shemlc(ozweta)lme [:ijlqsg,tjqn\@qr aﬁjw wgututed
V\zJ r%rogﬁ%%ﬁlﬂg%g sl%ﬂ:hd H’s‘éd @fa‘r’cgw Wsoﬁﬁh@albﬁﬁatﬁ I @&hdrally,

f
tlymlszglgegrgntf\mlbmrgorﬁe ?rgﬁ}ﬁ weight "/6@ %ﬁé/y "/Q)/./ooEﬁaferaIilg frPrHe‘S weight

9PRIDSdight M ofltie @skdbd forn. t 0 the drug, tablets
general |y contain a disintegrant. Exanples of

di si ntegrants include sodium starch glycol ate, sodi um
B&fdb&xyr&bh}érallycséeldutookmartc edhesven qalitisxipnet ﬂayllet formulation.

% |tabll‘e B’ﬁ?ers ﬁ'lrcﬁ?l?g ﬁ{m érys?ﬁlfnh ﬁi‘éﬁlhé%%‘r (ﬁétfﬁs B4 PBFethylene glycol,

rro
mafclrab@ntysmilhéttucrwn@emlmrtwafohd@% rregelafinised piataht rdeypropy!

YRR BéHEI Q@Xrloxfp%ﬂyph@ﬁ?lcelﬁfogé Clrablets %%!' a’:!éd (ﬂjn@ddlﬁkﬂtﬁ céuch
AN ag a8 gl pat er nqb& Ly t2 rt1l~\|'¥3 (o) SInn heq{(g mannitol,

 IacieSB BPTaR PR b AR GO Bl SRR

RyIRSIe daltasef s0srode, nadrgitt!, midrdctys2lineecalblbsép starchhend dibasic

%gl%:ﬂ%eph%gyghnzgte dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium lauryl

sulfate and polysorbate 80, and glidants such as silicon dioxide and talc. When

present, surface active agents may comprise from 0.2 weight % to 5 weight % of the

tablet, and glidants may comprise from 0.2 weight % to 1 weight % of the tablet.



Bi nders are generally used to inpart cohesive
gqualities to a tablet fornulation. Suitable binders

w0 p@BOsR8™M crocrystalline cellul ose, gelatin, BCyE28(8/001070
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pol yet hyl ene glycol, 25 natural and synthetic guns,

pol yvinyl pyrrolidone, pregel atinised starch,

hydr oxypropyl cellul ose and hydroxypr opyl

nmet hyl cel | ul ose. Tablets may al so contain diluents,

such as | actose (nonohydrad%®e, spray-dried

nonohydr at e, anhydrous and the |ike), mannitol,

Xahléts cdiso demeraltys epntain clubrivantsseuchi aimagmegividc ﬁtyéflaﬁl | qafpdim
%g%{]a 9 né ste%?af’é:rggﬁh@fﬂ Qi Ahefrate Cﬂd%lﬂiﬂé&%%&@ﬂéﬁum stearate

0 ets may al so optionall rg)
with ﬁ%@\ é?@wl \?'ép'aaj%n#%bncgfe}% ﬁe'é%a'hfcﬁsrmﬁ?ﬁr Eé? ‘g?J?*f"a(f fp 10
ABighPR] prerrpRtiRnbes waket Bltb daright HLE l‘heaa‘blstl l'i con
di oxi de. and talc. When present, surface active
agents nmay conprise fromO0.2 wei ght %to 5 weight % of
Olter pasbiblet ingeetiendd iidkdurtes antvpxidantspr cgleurintemflevauringi agents,

9 =y % l et. WD 2008/ 139287

g&%‘%\égg%@%g%itg‘f@%k%gggé ‘ets al so generally contain

| ubricants such as magnesi um stearate, cal cium

ER&?{EI%%U%& BéntSih %Brt@é@out SMIdﬂurg %@laéb)éht meagmt% fo asulit 90

m xtures of magnesium s S

GO e 0SB RRHHE P 5o B b et i avout 2

Wélggi‘% t8/aﬂidmt 10welighi ‘@hilsuﬂégrqmt edr@rfabl gbout 0.85 We@ht/\?élt@ Albout 0
% of the tablet. 5 Ot her possible

Wﬁ'&ﬁ antl ncl ude anti-oxi dants, col ourants,
fl avourl ng agents, preservatives and taste-nasking

QQ&Q{I ﬁ?ndme%%EFe@Qéoeéll%thb?'r&Ie% fbeh RbRtst T%Ql% blends or

drug, from about 10 wei % t0 about 90
BPHiGE of HATS RN UMY Kieioe Pl GURIcSraRSIEY dﬂ‘i"g@“gea'ed
df b)’dﬁlﬂéd béforablBing. Phe Wil @atnultidromay carhprise onveiog irtordtayers

|nt ra t, and f.rom about 2 ' % to about. 10
$ A)c?%ﬁ‘? Prispated T SV gﬁ Eca:%g{)'/lg%é conpr essed

dlrectly or by roller to formtablets. Tablet blends

, g‘ﬁe fgrﬁmul%%ﬁ 'opﬂl%le%f lskﬂls%ﬂgg%dqﬁyPﬁa{rﬁ'l%&@Eél \t%sbigebﬁor\ﬁ%t Tablets

-granul a mel t congeal ed or _extruded
N@?ér@/ Hdﬁﬁb@fmﬁrhﬁ’d '-Tlﬁédfm"’lﬁ'e(l\"af‘i?f'ﬁ‘ih st NsW Vg 1880pr i se

one or nore |layers and nay be coated or uncoated; it

%’%{}Sgr@g ncagrg,ﬁmﬁj\s 8Lﬁ-[>li]e iate nglébgt IOE@F%r s&fél%\oﬁ tﬁln film

'Eakﬁgethrms whiéh wayl be rhpidlyydissolving ebmncmmdhesivg dnd typicstiyreemprise

%a ﬁo néJounaDefl%gr%Lﬂa {NF %’f%‘? Hfm‘né%v\giner aqﬂr% r?&JI\%nP %a}lumectant a

are t - sol u
msnmses,weqstauhﬂee of emnlsrflen mV'SGQ%T&g@dF\@'?W% ﬁ'acha gefyente Some

IaRbOHentstir ObMhIstioR rm%ﬁ&ﬂhﬁSﬂeW%@&@ fiydlibgal 1y

conprise a conpound of formula (1), a filmformng
pol ynmer, a binder, a solvent, a hunectant, a 25
mhai‘flrh#‘drﬁwg poﬂmﬁr&hﬁdﬁ Bes€dlectyd fﬁcmulnsiiufdl @olysacharides, proteins, or

Vsiynt etlc hygroga%ldfs anggs ta Si%‘é] p?es%ntqn r\éﬁg% 0. 01?‘%@9 weight %, more

typically in the range 30 to 80 weight %.

Other possible ingredients include anti-oxidants, colorants, flavourings and flavour
enhancers, preservatives, salivary stimulating agents, cooling agents, co-solvents



conponents of the formulation may perform nore than
one function. The filmform ng polyner may be sel ected

wo cawsnsmsur al pol ysacchari des, proteins, or SRCL/B208001070
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hydrocol l oids and is typically present in the range

0.01 to 99 weight % nore 30 typically in the range

30 to 80 weight % Oher possible ingredients include

anti-oxidants, colorants, flavourings and fl avour

enhancers, preservatives, s#ivary stinulating agents,

cool i ng agents, co-solvents WO 2008/ 139287

ARCLAING206)3 £OOERE) buBlihg(dgants Latitifgaroing eyents pifadtants and taste-
a@ents, anti-foam ng agents, surfactants and

Rggbgﬂ%hasklng agents. Filmnms in accordance with the

invention are typically prepared by evaporative drying

Bifms i dcBbrBar@UABUSe fnlvbl’ﬁﬁn %@éﬁyﬁﬂalb}rﬁr@paﬁiedowéé\@bﬁtlve drying of
one

acki ng ort. or
(R, Foout BRofoered Bl S HeppbRuracRy, sHehst Harsh o bp mey be
doresin a dwmgbyvénrceemaeu typlcalgl a comhigesi oaten gryeGor byl freeze-drying
gﬁJ@Hﬂﬁh ons for oral adm nistration nmay be fornul at ed
% diate and/or 10 nodified release. Mdified
rel ease fornul ati ons include del ayed-, sustai ned-,

§Hltoef39nulatlo?|9 %rrd?éll é%‘ﬂ‘nmst?a%&g &=9 beXBEMUNMitEQ E@Bé’fﬂﬁimedlate and/or

rel ease. fied releas tlo s for

TRE oA 58 MGRTE @ Ges HH BTP e e e = g Pulsed,
Bstinendd- Nargefed Ha6 pgrammeat reiehse.of ot her suitabl e '
rel ease technol ogi es such as 15 high energy
di spersions and osnotic and coated particles are to be
Boitantk inndifiehelease tomilstions Tardhmpirpeges Of thej innentiopaye aipscribed

th 34 ptdht Y WO@%G@/ DeHO &) othgrhﬁ.utblﬁg rélgaseot’éMo icd Wth as

to achi eve controlled rel ease is describ

bigh 30y d‘Fﬁ%fs@B?rr?@Eln%“QS'F 2k CP'T‘\t%rﬁﬁ"EﬁlanﬁS? iq 06 found in

aﬂmnfécsebﬁéemeainbl@gy Oyi-linétt Qs(uhe 1l ppWern2Detsd! (20aM). Thetuse of
nMUuscl e

b arafo achishe RonuipleieBRsq R e eI VO sfedBa s T Of

intraarterial, intraperitoneal, intratheca
LI'H% Qﬁl{dsc&l tﬂé 'ln\)eHﬁJnaMFfta%%e aﬁlﬂﬁrs?e?édeﬁﬁ&lﬂy into the blood
rac anial, 1 ntranmuscu i ntrasynovi al and

stiRRTUt Wi GUISCleSET tfp| @ dUeRles’opDr pHitabif egns for parenteral

@anﬂa'trﬁﬁdnat lirRRidk NChivslenare dligtrdaraediud ﬁﬁﬂ@per%%pnaﬁﬁﬂltﬁécal
I n] ect Or%§ nee

B EG, Mg e Tgp et G1AGRaEl AMemure Ty praspyel ond
amtelcamaomlsmmmaﬂemsddsr penteralrsdaiinisteation iptlace Seedwmqludmg

L T o

appllcatlons they may be nore suitably formnmul ated as
@’a%n?érél f@rnmpeﬁlon@gﬂée@ﬂf?a"? %b&’édu@ %oﬂﬁorﬁsswlﬁcrd fn'a? Qohtaih r@xtzlplents

be used in conj unction

Suehassalis¢ r@rlpqhgdram '365 ngfqu@ @gﬁg{s épre}erabK/ toa pl-?of f3 rom 3 {0 9),

but, for some applications, they may be more suitably formulated as a sterile non-
aqueous solution or as a dried form to be used in conjunction with a suitable vehicle

such as sterile, pyrogen-free water.

“The preparation of parenteral formulations under sterile conditions, for example, by

lyophilisation, may readily be accomplished using standard pharmaceutical techniques

well known to those skilled in the art.
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The preparation of parenteral fornulations under
sterile conditions, for exanple, by |Iyophilisation,

pharmaceuti cal techniques well known to those skilled
in the art. WD 2008/ 139287 PCT/|1B2008/ 001070 39 The
solubility of conpounds of formula (1) used in the
preparati on of parenteral solutions may be increased
by the use of appropriate firnul ati on techni ques, such
as the incorporation of solubility-enhancing agents.
ﬁ&@élﬁmﬁtﬁtdf anmpbordspelr fohaa gl) @sedi ini the repaoatiomayf pasenteral

u&%}a‘é %é\? He hrdrdl8ed mglug% Gt Q@%ﬂ?{a @ngéqoﬁ Qed'hﬂlqﬁé'sg Such as

release ¥ il ation |nc ayed-
tbe drtcatipnestion ofnplubiiity-enhanaaadeMsed- , t ar get ed and
progranned rel ease. Thus conpounds of the invention
be formul ated as a suspensi o r as.a solid,
ariatenS ar PRSP RUTPBREn R HecIOrBH (oS P T it Spdor
REdifidl ﬂel@b@nmeﬁifldﬂfé%s@foﬂﬁmldﬁmg inchudk fdelage d-cd ustedred pulsed-,

{ f l.at.i
tp{e WPese eBEPRg s ERAR, “Tu coihdy3F g ehimay
o2 Syewptagings @oaq}qpe@m‘g orjaaga, bejidd sgmi-solid, or thixotropic liquid for
%ﬁhl“l@ﬁgtlohaﬁ | ?ﬂ%} Q@ldeﬁataﬁffo%dﬁﬁ%)jlf ec!n r@fe9§ephﬁrtﬁ§ active

e compounds o e 1 nventlon
SRIPRONNG { eﬁ@aﬁptesp?fc%HCh;fom(ti'qﬁw%)%f’ﬁeﬂrvqfcoa&?d stpgts and semi-

§d1ia9 26 'sIBden¥iohd cbhgrisig diu@loatiRi: peIN(d-Eyti- @alycolic)acid (PGLA)
formul ations for this purpose include gels,

PNPERSBBRPS, | otions, sol utions, creams, ointments,
dusti ng powders, dressings foans filns skin

ﬂ% gc!?ﬁqsdun&@éﬁfué inveiteh @%&%lso%@%%ﬁﬁster@& bt‘l'fpﬁl%:%tlly, lﬁﬁf?é;@&ﬁr%lly, or

croemnu |1 ons. osones be ‘use
trqtmde@la"mé@ Hecskin onB1ugeRs. aTvRiARb formuiaiens or Fh'%]@wap%inp'ude

éIQUIH)QIr@I%fsr qﬂtl@ﬁéj r@oldﬁﬁhé rdiis, @r&héﬁk &lléf ﬁ@rploWders dressings,

ene 20 | ene
géﬂ@tr $0AK 'Enﬂ ﬁ*leér Eﬂ%{fl Efg ’oFBS’?%FEg%reS Jgndgges and
ﬁﬂb@d&'ﬂ?ﬂnﬁsnon& Eipasdméﬁcmay &&o(ldd))JseCQSHyﬂEé] ca&u;eréanﬂuda agvthol,

gaﬁ?ﬁng ra (%Ilr ch ]egﬁ%%} @hfl@ betﬁﬁﬁgﬁ @Yceeb? Pdgg@ hglene Iglycol and
popylemholyed.i fengtraﬂn@ pnhﬁr@grsgna)sbqn mﬁr@p@qus $h%g for example J
ghm%l (€0)°5541620 b§ FhhiR @nd Rictyan é@toB’&V‘ﬁb@Q) ect TM

loject T, étc.) I'njection. Fornu ations for topical -
adn1n|strat|on may be fornulated to be inmedi ate
& Olmeal®diof i | @6106l6| e&iﬁﬁrﬁstra&vﬁdl fclede r eble@se by electroporation,

atlon s
E’ngﬁ'@d pho 6‘&8? %dsoé'ﬂ ﬁ'Y OF ogg & gélme Oﬂsgdé%sog e glg'ﬁ?g eg.
emwwawnﬂ%I&meMHEekﬂwvﬂmpmn can al so be adm ni stered
intranasally or by inhalation,, typically in the form
of a dry powder (either alone, as a mxture

Exrantiatiens ifor tapigalyadnynisiFriionineay bex fqreiatedoto %.s 'famﬁﬁ“%tsoa“d/“
FRABEN A asBARJdRLE reldRE f@MARBRGIR indiidecdblayel) sustained-, pulsed-,

controlled-, targeted and programmed release.

The compounds of the invention can also be administered intranasalfy or by inhalation, .
typically in the form of a dry powder (either alone, as a mixture, for example, in a dry
blend with lactose, or as a mixed component particle, for example, mixed with

phospholipids, such as phosphatidylcholine) from a dry powder inhaler, as an aerosol

PCT/IB2008/001070



phosphol i pi ds, such as phosphatidylcholine) froma dry
powder inhaler, as an aerosol WO 2008/ 139287

weans1BR208/ 001070 40 spray from a pressuri SepCT/IB2008/001070
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cont ai ner, punp, spray, atomiser (preferably an

atom ser using el ectrohydrodynam cs to produce a fine
mst), or nebuliser, with or without the use of a
suitabl e propellant, such as 1,1,1, 2-tetrafl uoroethane
or 1,1,1,2,3,3,3- heptafl uotiopr opane, or as nasa

drops. For intranasal use, the powder may conprise 5
spréj travelnee piegsuriage wontaiher, peranpbray, atbmiserséprefernably an atomiser
&%{rgtimag&?%{}drgdyngﬁﬁtls RS g?‘o%%é 36fle (ﬁ%{} Yr Q\@Sullspru With of NitRdut the

r contal ns solution or
ps 9B res iswikablst pf%é"%nﬁ‘éﬁh‘né% sh 1, éﬁ-t?tr?é'uprﬁ@@ﬁw i 1,112,333

ﬁ&imru?l%gfbganef QF a8 KA LR ps. CFHARRnasal A &R Powddranyl conPrise
a Sulta

S Phaane e o1 Satpl e SRR 1% active, 4
propellant(s) as solvent and an optional surfactant,

'E § arggs}g?eoc]é coall*{t:a?llﬂ r, [F_;ln% %BFag atgrlnﬁlac OPE%P:LIIS&I II’IS arsolutlon or
susppraii ointhzcromplorind (einof 'l!"hen‘mntl@" p@rﬁer@mg |f<§ eﬁamptﬁmey@aol
% e@usc"e?ﬁan%l‘*“éraglﬁmfaﬂé Sekianes )égQM fdﬂhﬁé&frén%‘ solublllsmg or

ypi cal I ess than m crons
a%md@\saere'eeﬁe aripe aﬁwoaﬂ%léa%fﬁﬁ st 3"4/@? HB‘ﬂf“a%?}':EfﬁCta"t
afchsRisbditan Bibledle| bleib @cidf drandligesttic atid.m | 11 ng,
supercritical fluid processing to form nanoparticl es,
hi gh pressure honobgeni sation, or spray drying.
Prgrdol biesin(endrg pwdiaror exspepsien fofmdatiopethatdryg rpduct is micronised
E)yéj%l%( dﬂgﬂg%‘ér@éﬁw ﬁﬁhhé‘fét%ﬁ?tgf)lcglly'lecs‘é%a% 5 AR This may be

or use 1'n an I nhaler "or insufflator nma

pefrigvgH M@ay eppreRiftaremmainuiingmethodrisicives spiel ieb milgn %Ped

Iehemlllfﬁge%hbé}ﬂntlcal $IUi'dt pRIcessMEEe I foR@Skardpaiicles hiakt preesure
or starch and %ﬁﬁ ormance nodi fi er such as

pomegrajsation. AEFAEH BYINd-or magnesi um stearate. The

| act ose may be anhydrous or in the formof the

EB@&IQQ‘@%ES : foP F Jdrrg{l %, dlofm gélgtﬁ {)raﬁafdﬁd'xypr%ﬁﬁéthﬁ%lhﬁagé)e blisters

eudt bantrtﬂges >t<3r| Yseon, an phaley ettnégféatog oty dgefogRglated to contain a

boGaR IS & th@ccﬁHbJLﬁQ o the Ghvidhiid) afsQ’fefﬂé ovideNbAdr su@ﬁ as la@tose
an atom ser USlngeeCtroer mCStO [?

n
Pf gtarghi aqd ReRerioBTRNGE MPYiEh Sf%gqy
seaRM! Uﬁe@éctééé&nayrwmymﬁus oen tl*@dbmabﬁ thoen manohytilm preferably
ﬁ-&ggtgetéi rfsglltJ ﬁ a)ic%berl??s nléclud'eoc@xt]rargleqlutgg%%g%ﬂbse S rPItol xylitol,
froctose, auqrése, andrtiepgibsme gl ycol sterile water, ethanol
and sodi um chl ori de. Alternative sol vent s mhich may be
used instead of propylene glycol |ncludegg cerol and
potujtable gplutien fgrmpdaion fopiseoinsnTadoniser ing ¢lRSTsRIreegTYss to

ﬁﬂedﬁélé L @hd midt ndyonhtin BaieNpato PEAG BOthe @BfhpbGosTRIE INOENtioN

%trar actu atloﬁnaegds 'thesgcc::tnat%ﬁ \?’o ucrgeh?nay vary from 1yl to 100ul. A typical

or magnesmm

formulation may comprise a compound of formula (I), propylene glycol, sterile water,
ethanol and sodium chloride. Alternative solvents which may be used instead of

propylene glycol include glycerol and polyethylene glycol.



or saccharin sodium my be added to those
fornmul ati ons of the invention intended for

woO pdvat1iaad8T nt ranasal adm ni strati on. 5 For nul at PONYEB20@8/001070
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i nhal ed/i ntranasal adm nistration may be fornulated to

be i medi ate and/or nodified rel ease using, for

exanpl e, PGA Mdified release fornulations include

del ayed-, sustained-, pulsed-, controlled-, targeted

and programmed rel ease. Th#& conpounds of the

invention may be admnistered rectally or vaginally,

$uitabe(laexasysHueh as mebthel and ﬂemm&nfaolsqmmtmsﬁysucb@§§a¢<§ha“n

glr sa%g\%{gﬁ sogfgfﬁoﬁﬂag He %@Jed 15 tHosd fo"f'tthtaﬁcg@%f theSMRRES hidh¥ed for
tvariou ternatives may be used as

ab@e@mﬁrﬁmsel adrgriptAtiaki ons for rectal /vagi nal

admnistration may be fornulated to be i mmedi ate

?g{g{u%(ryen%gr W@Iad[ n?rggﬁag?%alstratloﬁgna&fh & 8@nu|£t8& Fubealtrr%rr?er(]isate

sdiér @bliget reldége getngd fannstappleg P&ire dModifiech sseas§Hermulations

EERR0P b AFak D Sanfl o RN Ol isee
and SU|tabIe derlvatlves t hereof or polyethyl ene

?’ Cc%lnpoﬁr&ﬁt 31’ tHe BhvBRiod "REP bel BdriihdRfed ‘PedtélIPr&Veadirﬁﬂy I for
ubi | dissolution rate, taste-

BYaSH R 1 BT SHBPRSHOY ST SPaPe CaSFPLRyS Bfredena
alppositRybaseNied vame sitarhativas ran bs Lsed ascampropriate.

Drug-cycl odextrin conpl exes, for exanple, are found to
be generally useful for nobst dosage forns and

Rdmutdtiots dori ental\Gginek adBioistiationcingy ibgnfogmgated to be immediate
ﬁcﬂon’ MSJilﬁ%Qd %a@@“&ioﬁmsé relgaéqur)hu%oh@ﬁglud@ae@%d- sustained-,

ternative direct conplexation with the drug, t he
é?‘é?cbd‘éb@fria'leﬁ ﬁaget%a%@egra@nﬁﬁ el§8Set i ary additi ve,
as a carrler diluent, or solubiliser. Mst

SO R EE, L BN BTSSR D W e

entitient fch atsi ayoladexiPmt @t sullpipe ideatativess thiiesf Omlyethylene glycol-

g%t&lﬂrﬁhg poly?m% %4 n0gritP 5”\91 We SReir %ﬁ@lhﬁs QilésalﬂﬁcmJ Cdte 2aste-

Ietoa Pster a co at1on active
a@n’gw riipavaifagiity aé'ié/&#‘réﬂa@"tYff‘éfrUSPW?sa@U?fﬁb% éfomw'e%ﬁq gdes of
Raminiediigy, di sease or condition, it is within the
scope of the present invention that two or nore
phar maceuti cal conpositions, at |east WO 2008/139287
Bily-¢yBRaext i dripléxes Afdr exenmé, ambifainddo beajensrally essfp jemdost
ng?%%ﬁgrk%aann%faﬁm rilgratt Qr? fouﬂ—:‘\ée °L‘h§ﬁf't1ﬂ§?/ gﬁf@%’rﬁﬂbl@ﬁ&r{ é{om&@xefs
owadei usedt Aatanaitemativelie diestisomplexation witlifgs drugethg icyclegsfextrin

H%Z HY&IL ésOQn SO 86dieWe. Os AREFicS WAL S solublllser Most
r maceut i cal 5 ConpOS|t|OnS at |e st one of

é%'ﬁﬂ‘@ﬂ'ﬁs”%?dc@ﬁﬁmﬁ?dp‘wo?eérﬁﬁl gpha-y bpta- a”r’é'eo‘i’alﬁ%%éyc'%eftﬁns
leRemplay @ntvHh, navobmma ih OlhteBreftanzat Rdtgnt r Apticationg Neai dvO

SR 8BS n25tC a0 Bs 55148,

Inasmuch as it may desirable to administer a combination of active compounds, for
example, for the purpose of treating a particular disease or condition, it is within the

scope of the present invention that two or more pharmaceutical compositions, at least



contai ner, divided bottle, or divided foil packet. An
exanpl e of such a kit is the famliar blister pack
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like. 10 The kit of the invention is particularly
suitable for adm nistering different dosage forns,

for exanple, oral and parenteral, for adm nistering

the separate conpositions at different dosage
intervals, or for titratingtthe separate conpositions
agai nst one another. To assist.conpliance, the kit
dnepof edich cootaimp i compouiidr ia atdantance with thgrinventien, may sanvegigqtly
DY R dG W%ﬁl‘t Ritsis oRLdRFiIMIBIEREY ofthé contoshiBhs.
admnistration to human patients, the total daily dose
of the conpounds of the invention is typically in the
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the typical range.given herein. These dosages are
based on an average human subj ect
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X S, qutsiae tnis r C a ; i
e o5 et o PR ol Yo hob i Baipcflong g, one
tmattadtr” Tormesist dooplidricevtha kit typigeiiyt compriseseditentionatier administration
?ugo“ﬁ@{} b@ﬁro%&é\%ﬁl? Q90 BalleB WA XigOr pernmanent basis, or

prevent or slow the appearance of synptons. The
term"treatnent” includes alleviation, 30 elimnation

Efar Mﬁi@t}f&t@ﬁ t6 @iukian rpta_ﬂéhts?,l thfﬂmﬂrcwtlly dose pgmdem&rpb_ unds of the
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af the SMAREFA) RErGRh, fBlY SRLIGSTS! 1A typREITAMe giveaNtginat i on
(dysmenorrhoea), painful intercourse (dyspareunia),

pai nful defaecation (dyzchexia) or mcturition
(HysUddsayes Areobazksé dnlyn arnsier uaanosubjech havinga pedight of about

: A _ § , . of 2
O i R85 1, EH PRl s Bt B YTRLRHRing BLESFRA sybiects
Whese Weighidalls leatyidg)this range.cpyethas iantssng the elderly.

(pol ymenorrhagia) or infrequent or irregular periods
(ol i goanenorrhoea or anmenorrhgea) either og%unr%n

138 ! B i n
PRIssBaRiR e tepetiteating”patchdP JBFT ( FeP URCAIFYRI Smptorms,
elirfihhteeh® |lcaestitiog e/ o a Renmptedry of ysimament bastsa)or t@prevent or

slow the appearance of symptoms. The term “treatment" includes alleviation,
elimination of causation (either on a temporary or permanent basis) of, or prevention
of symptoms and disorders associated with endometriosis and/or uterine leiomyoma.
The treatment may be a pre-treatment as well as a treatment at the on-set of

symptoms.



association with endonetriosis, adenonyosis,
pol ycystic ovarian syndrone, or uterine 10 fibroids
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enconpasses not only the nanagenent of the pain
synptons associated wth the abovenenti oned

conditions, but also nodification of the disease
progression itself, i.e. a clinically neaningful

benefit to the patients is 4% achieved. Mdification

of di sease progression may result in reduction or
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Using this assay, compounds according to the present invention exhibit a functional

potency at the EP2 receptor expressed as a Ki lower than 1000nM.



10 assays described herein. DPl activity is neasured
using Protocol 2 below Preferably said EP2
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wherein said EP2 receptor antagonists are at | east
about 10-tinmes, preferably at |east about 30-tines,

nore preferably at | east about 100-tines, nore
preferably still at |east about 300 15 times, even

nmore preferably still at |e#st about 500-tinmes and
especially at |east about 1000-tines nore
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The conpounds of the present i nventi on may be tested
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recombinant human Prostaglandin E2 receptor in CHO cells

The prostaglandin E2 (EP-2) receptor is Gs coupled and agonism of the receptor by
PGE2 results in activation of intracellular adenylate cyclase enzymes that synthesise
the second messenger signalling molecule, adenosine 3',5-cyclic monophosphate
(cAMP). CHO cells expressing the recombinant human EP-2 receptor are stimulated



harvest ed and re-suspended in 90% growt h nmedi a/ 10%
DVMBSO. The cells were frozen wusing a planar freezer
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nitrogen until the day of the experinment. A vial of
cells was defrosted in a 37C water bath for 2 mn,

then transferred to 10m of Dul becco's Mdified

Eagl e's Medium (DVEM . The cells 15 were then
centrifuged for 5 min at 1080g and the pell et
re-suspended at 1,000,000 cells/m in DVEM 5,000
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est abl i shed using standard nol ecul ar bi ol ogy nethods.
Test conpounds were di ssolved in dinmethyl sul phoxide
(DMSO) at 4mM 11 point half [og unit increnent
dilution series of test compound were prepared in DVSO
15 then diluted 1 in 40 in 46 buffer conprised of
phosphate buffered saline (PBS) and 0.05% pl uronic
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compound as a standard to track assay consistency and allow fair comparison



The prostaglandin E4 (EP-4) receptor is Gs coupled and
agoni sm of the receptor by 10 PGE2 results in
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that synthesise the second nessenger signalling

nol ecul e, adenosine 3',5'-cyclic nonophosphate

(CAMP). CHO cells expressing the reconbi nant human

EP-4 receptor are stimulated wth PGE2 (6nM
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diluted 1 in 40

conmpound were pre th
Teﬁ°5'bﬁlfi‘f‘f Rymag, E‘b‘ﬁp dd‘? Efj ﬁ%‘fB“?él"éSE'Qf“feé'? ed saline
{RB&pstagidndif) EQZFP @) woeptocisFGE 23usen fiataégumism &irtes hdogptor by

T

thel $e§0mé m@sfsmgpe n‘»lgnalkrngh g101§cplbaﬁd¢nosmé e Srcyalrd mepephegrhate

{cﬁl\/ﬁDr Oéﬂ‘—rb @éll% %&&E&lﬁd‘thg Y @bMaft hundr EPMdeéprdr %@#ﬁlmulated
of the experi pent

' ng P@g? ,(@g\@)eqﬂquwﬁleat tg -p@owfr@[.elyolza(ﬁp Y%llleséo lgHVﬁ ?he tpﬁ)gwal cAMP

tigens Detreaskstiv cAlRlievefs f&ld)le@deéhﬁerNb%tfrmMecEmgbrableant EP-2
[ .
M?'ﬁ WP et adteEnast emedtRe A8 Do, M g ®odce

cﬂ@ﬂaémtsmWWBNENl 5,000 cells (5ul) were added to 5ul
Rf Cﬂi R&seCR éi“&ba?U Léﬂid) OEk?uslﬁ{e' QSbly 'tr%nﬁegtgcfé Wi f}m RHSAYCDNA

te an re-incubat ed at
awﬁingthuo@n NAregiagiegoin EﬁWPBsstﬁB"SQP%S%maﬂsi@ m\ﬁé%wﬁaa'alﬂ’gv

ﬁb@ﬁmﬂé Ate86comPoli ey wdrd aidbaiedn ﬂmfet}amsmwmate (DIAZO) afdmeM. 11
re lve C

Grandeo Gl hgaeriate $2Poel a2emeRdyl wB propilih m owso
therminen@ﬁmt mt 40in awufiedcompriséthefephdsphaté ufferednsalinet (F8S) and
P‘ Og%OHISJOﬁICCFNI\% C?.léfahts f ﬁl%gﬁlﬁlﬁﬁéd EQI@ B0-ddl% cdﬁﬁ@ence were

m nescence, rea rom eac assay wel

nevestethandiergpendes "p@’/e gowthempdial! 0%PMEPy Enet ‘@"ﬁﬁ’iferﬂﬂﬁe
GaRY Eﬁlan%#ré&emggg@dmﬂgﬁﬁ digddts BEHBMDORAWGGd nftdgen until

di
oot RSOGO Sl o) el e SeBSy I RIS S9inRs 2B
}henetfd’rhyie}re@wthbofamllbbcéwmﬁéﬁ)ﬂiéa@)s Meltiuro (BMEM) eThet cells
%P’ee h"é‘E. fgg;ﬁfpg ffse L v at @o@&%h&’de éHEe | ond@gér%efj'atttl%o 000

or concen ercent
eélfsémltm DMEDE G, (@theﬂm(ﬁeli; wese addedtte ﬁnh Qﬁ e epsnpoHed dilution series

9101991 @%I@Eéé&? pgte Eﬁﬁbregm&%‘ %rgﬁo%lﬂ%t @Wcﬁf fSQICJf a@oﬁlﬁ' BnM

et ween t om and as

in 8BF tagye ZﬂMstAcmg@s e B pieh f%%ﬁ"e'PF‘fPé‘Fﬂd for 90 min at

'3‘?“@ uggd reddtivk CAMPI&SnBEanGH inoghch GelltviR théd aicasute® using a p-
conpound as

galactosidase enzyme fragment complementation method purchased in kit form as the
Discoverx cAMP |l kit from GE Healthcare, UK. The luminescence readings taken from

each assay well were converted into percent effect relative to maximum control wells
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a standard to track assay consistency and allow fair
conpari son between values obtained in different

with the |igand concentration in the assay to
determi ne Ki values for antagonist dose 1o responses
usi ng the Cheng-Prusoff equation. Consequently an
agoni st dose response curve is carried out for each
experinment. using the sanme #hncubation as the

ant agoni st - plate. WO 2008/139287 PCT/1B2008/ 001070
dfrespandingtto @ Biui o'gM(@l) 1B Chlomx2xtfpthborepenzyjoxy)riignzoylaminol-

%ﬁ@ﬂﬁ#@glgp% (Ji<'3 V‘%@%@ gr dé?ﬁUFQﬁ'éted 1460 29/645 %EXI%aI ?effect
Siggogel cesm@.ssvesqﬁtmpmlotwofmo ishibAe Eopcen bR BoYE Sect
%ﬁﬁisggéfbs%@det&%lﬁedlasﬁﬁe %cZntrallan d0ebt compddnddgividarBeffct
Bty balyest g ol and 1o adineisSs 37 SRty Tefbaee
difive2 IEaEhGépéfintent dOluled 4n K5, dSertrinafidn 27 the lg@atuG2canpogd as
lés 'ta%dgrd t’{)lfPac(R aégy chr’{'s 8@%@ e%pale fair comparison between values
obtained in different experiments. The EC50 of PGE2 is used in combination with the
ligand concentration in the assay to determine Ki values for antagonist dose
responses using the Cheng-Prusoff equation. Consequently an agonist dose response
curve is carried out for each experiment.using the same incubation as the antagonist

plate.

The EC50 of PGE2 is used in conmbPCEIB2008/001070



24 103.0 69 560.0 25 122.0 70 707.0 26 125.0 71
587.0 27 146.0 72 748.0 28 175.0 29 196.0 30 206.0

W@200833287 32 271.0 33 304.0 34 338.0 35 52BCDIB28/001070

705.0 37 752.0 38 31.4 39 22.5 40 2.0 41 4.9 42
5,0 43 5.2 44 5.6 45 56.7 WD 2008/ 139287

PCT/ 1 B2008/ 001070 50 The invention includes all

pol ynor phs of the conpounds of fornmula (1) and crystal
habits thereof. The conmpoumdfs of the invention may
have the advantage that they are nore potent, 5 have
la-~itbo B&logical &ataon of acti on, have a broader range of
activity, are nore stable, have fewer side effects or

ar exaope sel eEP2 KignMdr| have ol Heemesr ¢ usef &P2 Ki (nM)
promeheres |than the conpounds_B¥Me%e prior art Thus —
the ihventibn pr®®idest 10 (i) —a Snapound of fHremla
(1) o2 a pharmacklitically acc o derivatiRdo
theredf: (ii) a focess for the pjtc“par At ion Cf1719270
rnrrlrmgmd of L for 1{3:1 (1) or a - L

6 2.3 51 333.0

7 1.4 52 182.0

8 2.3 53 615.0

9 6.6 54 10.9

10 . 3.1 55 24.7

11 10.5 56 71.3

12 3.3 57 192.0

13 6.0 58 388.0

14 6.5 59 824.0

15 7.0 60 268.0

16 7.5 61 4.6

17 19.5 62 12.4

18 19.7 63 50.6

19 21.2 64 7.5

20 24.4 65 55.6

21 27.7 66 . 102.0

22 53.9 67 110.0

23 101.0 68 603.0

24 103.0 69 560.0

25 122.0 70 707.0

26 125.0 71 — 587.0

27 146.0 72 748.0

28 175.0

29 196.0

30 206.0

31 233.0

32 271.0

33 304.0

34 338.0

35 525.0

36 705.0

37 752.0

38 31.4

39 22.5

40 2.0

41 4.9

42 5.0

43 5.2

44 5.6

45 56.7
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pharmaceutically acceptable derivative thereof; (iii)
a pharmaceutical conposition including a conpound of
15 pharnmaceutical |y accept abCE1B2008/001070
derivative thereof, together with a pharmaceutically
acceptable diluent, carrier or adjuvant; (iv) a
compound of forrmula (I) or a pharmaceutically
accept abl e derivative or conposition thereof, for use
as a nedicanment; (v) a conp®und of fornula (1) for use
as a nedi canent for the treatnment of a 20 disorder
W triventiou | inclidsedlii polfmarphsEf2the rvosrgowidsnef fosnula {Ihend seystal
ound of formula (1) or of a pharmaceutically
Réb'tgtlfe%t;q? derivative or conposition thereof, for the
manuf acture of a nedicanent for the treatment of

i @(ﬂﬁé&u‘n@§ bBthe uﬁ\@m.dheméy RivRI tRS a(l\}aﬂt&ﬁ}tmﬂﬁéy) are more potent,

menor h&sgrh%ggtlo?" ?%25]% oﬁ@\’? 3 %gﬁ%{ gqu élf a fyi%i%% Snﬁnoqg 'SYable,

ﬁlawcfb@én sidaflectd bo Aiecmprel selectiyeaion haveostherhmonei wsefub etOpezties
ndr conpound of formula (1) or of a

E"ﬁ'alI rra@qumlg@:\ Offyq/he cg:e%it ‘abl e derivative or conposition

thereof, for use in treating of endonetriosis, uterine

ﬁ-hlﬁrtﬁé%em&)h tRfeemat a), nenorr hagi a, adenorTyosi S,
primary and or secondary 30 dysnenor.rhoea

| udi.ng.
sy fibt orfs cemPesipal Eimiia, (')d9rséh’§3ar'ﬁa%ﬁ'1'acaé'}’1 relﬁ’ﬁé@‘%% gjlel{){’]%“’e
pai n), tRéreshironi ¢ pelvic pain syndrome; (viii) use as
di sord ' d i pSi
ané‘i( 4 )”htpé?‘?eﬁ% %f |t8? oﬁ”aeaf?ﬁ%r& SLfgrr'%’{en iff '2"%/‘%%%3@@3@@ 2
PCT / | Baibash&euicaty a@épt@blg)dewabmlper@nﬂ as in (viii)
O B RBRRE Lo B0 S o UBLEIES) Ryt
t r eat mrmceathaﬁymmccqmﬁbdq edf»‘“ o miteredisi sogetheer iviie @

fibroi %arrﬁé&hwpa%ar)ablemf rcaﬂigr & ad,mgmorryom s,
primary and secondary

rrhoea (incl g .
sy Rk or?scwpw@ppérf@rm'aa(') 8’;@ @H@Wge%ﬁa"vcﬂ%ma 'ep‘%”v?tﬁ’e or
pai n), dbhfpfb@.t.@q {helevf, for?ééﬁssmdrcﬁrﬂéntt ncl udi ng treating
sai mal  wi,th_an ctive anmu
Folfhul & Earmpasfoygt iy (i dakcesch Tiediop e BPRHRFerebr -
der| v at discedeyiwhinhivpodki ﬁeinefntfrphéil:&)éntas{omsm a nethod as in

( ngylwhetfmg 6&9% g'c% &noOBf fgllrﬁt% gffar bﬁﬁgjﬂm%uﬂcg Scceptable

uteri n | br ol X11) novel
i nt er nedirigatve o sompesitiangeereefefosithe manufacture of a medicament for

the treatment of endometriosis, uterine fibroids (leiomyomata), menorrhagia,
adenomyosis, primary and / or secondary dysmenorrhoea (including

symptoms of dyspareunia, dyschexia and chronic pelvic pain), or chronic
pelvic pain syndrome;

(viy a compound of formula (I) or of a pharmaceutically acceptable derivative or
composition thereof, for use in treating of endometriosis, uterine fibroids
(leiomyomata), menorrhagia, adenomyosis, primary and / or secondary
dysmenorrhoea (including symptoms of dyspareunia, dyschexia and chronic
pelvic pain), or chronic pelvic pain syndrome;

(vii) use as in (vi) where the disease or disorder is endometriosis and/or uterine

fibroids (leiomyomata);



(xiii) a conbination as described herein. (xiv) a
conpound, salt, solvate, prodrug, process, nethod of

WO e@atisest, conbi nation therapy, internedi at ePCr/1B2008/001070
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pharmaceuti cal conposition, 15 substantially as

descri bed herein. Oher aspects of the invention wll

be apparent fromthe clains. The Preparations and

Exanpl es that followillustrate the invention but do

not limt the 20 inventiorslin any way. Al starting
material s are avail able comrercially or described in

t hgx)l | becoaiponed adlih (Vidnpberatthe etisease of Wisgrder|iy gadometriosis

col um d t Mer ck

o7l oo fApATB IRV n“\%%ryéf chr omat 2' raphy (

wakx) caermetodteft treanenief @K“%!T‘m? | dq trg@h engems 'Qf'gsl}{‘ g’?f%"'ds
::“ VIII d;gQiB &ﬂétﬁ) t h@r@krﬁé@c%dﬁﬁw@slsegﬁmﬁaﬁl arﬂrrmumﬂary

ce trave

on ' 5 7o Boca B oG HGPEs o RN B BRp R e Hbric
usi ng pel@al gaiipkehngnidVPEE6 Pampgyadamesinclutingatreating said mammal
uncorr e@%ed %ﬁ%l\)@a%m%ﬂw 2, o&ﬁ?nwﬁéﬁc{]/g)fafo%aﬂ)' Wi lvith a

| nova spectroneter
400|sz phmaspécallvmré@ble flerystiverns cemprsitiop yherogis

g@' ed rﬁé‘thod*%é R 8 WieRNihgadisay b BisBrdes isMihdBmetriosis and/or

rupol € el ectrospray mass spectroneter or a
F| nni gateripefbradel(leirgyematBhct roneter. 30 Wiere it is

Qﬁl)ed nbiEintérapiates @s dwfneecphaaar ed in the manner
Prepar ation or Exanple, the

descri bed for . .an
skf’ﬁ'"ﬁe@ BEPLSHON, G esgrbbpegélg [Mte that reaction tines,
nu@dgr aofcompoingdal sait ssabfate, eprgdmigs rapaess.eamathash of treatment,

t enper %B%Bﬁatb yt&@ﬁaég bﬁ?é?mgaﬁbf | d %@%ﬁé&ﬁg%g%posmon

PCT/ I B for each specific reaction, and
that i tsubsigntiabuas daseriedderfin- necessary, or desi rabl e,

to derrpl oy different work-up or purl fication

conditions. The inven Ll ust tedb t he

BBTS 63ER OhALeHaN I PERARTL LM SARER Che &

foll ow ng abbreviations and definitions-are used: APCI
AberBspheations gudsampEesdhafolonl ilistatedbe Ingentiondyt dp pettlimitrhe

MLORGR" gryh\b‘%; ﬂ&g %gfha@h&@%re &%‘Iéﬂl@&&r’)\mgl‘claﬁﬁﬁr (ﬁﬁ&rﬂed in

chem ca ectrospray Ionis

teliccraugh Advtemperebires jain CchF'@ﬁ'hﬁ%‘@F'aﬁWymatogfapﬁv was carried
out using Merck silica gel 60 (9385). Thin layer chromatography (TLC) was carried out

on Merck silica gel 60 plates (5729). “R{ represents the distance travelled by a .
compound divided by the distance travelled by the solvent front on a TLC plate.
Melting points were determined using a Gallenkamp MPD350 apparatus and are
uncorrected. NMR was carried out using a Varian-Unity Inova 400MHz NMR
spectrometer or a Varian Mercury 400MHz NMR spectrometer. Mass spectroscopy
was carried out using a Finnigan Navigator single quadrupole electrospray mass

spectrometer or a Finnigan aQa APCI mass spectrometer.

Where it is stated that compounds were prepared in the manner described for an
earlier Preparation or Example, the skilled person will appreciate that reaction times,

number of equivalents of reagents and reaction temperatures may have been modified



LRVS | ow resol ution mass spectrummmnultiplet mz
mass spectrum peak NMR nucl ear magnetic resonance
woe@p/1prepar ati on psi pounds per square inch PBCTE08401070

Rt retention time s singlet t triplet tlc thin |ayer

chromat ography UV ultraviolet For the avoi dance of

doubt, nanmed conpounds used herein have been naned

using ACD Labs Nane Software v7.11 TM 1o Were

conmpounds are purified by HRLC, there are three

met hods used, shown bel ow. WO 2008/ 139287 .

fEICGE{ch BROOBY 186d1B7and3Batbmay deverthvelesioe receptalimer derirpleeto
: m : &k %.50 mMmmid Tenperature

eﬁﬁ?ygaﬁft@eréﬁtﬁ‘g@éﬂnﬁ é"wﬂ’é‘ﬁ%%’ﬁ%@gﬁiﬁ 0.05%formic acid in

wat er 0.05% ammonia in water 0.05% formic acid in

TheORYeRioRDRI ifudtrated MPPithee fdloame MralbetimaniExarmples in which the

etonitrile Gradiept..- Initial 5%B 5%B Time 0 mns
5 f%@t“ﬁ'%%tb?"a??%ar% fﬁﬁ?&"'@s"@% %5‘%8% B Time 4 nins 98% B
@B% B TiatmmoshhériprassubdshBnicd BnisFtionenassisheriruBts B 5% B

Fl at e; / mn 1.5mM mn Injection volune 5
L'Jblr@q\getl efﬂ}é'i%g ¢ Phenonenex Luna |Qu Cl18(2)

broad
Celite® filter agent
S : chemical shift |
d doublet
ES electrospray ionisation
HPLC high pressure liquid chromatography
LRMS low resolution mass spectrum
m muktiplet
m/z mass spectrum peak
NMR nuclear magnetic resonance
Prep preparation
psi pounds per square inch
q quartet
Rt retention time
S singlet
t triplet
tlc thin layer chromatography
uv ultraviolet

For the avoidance of doubt, named compounds used herein have been named using
ACD Labs Name Software v7.11™., '

10 Where compounds are purified by HPLC, there are three methods used, shown below.



150 x 21.2 (nm 10 Columm m cron Tenperature Anbi ent

Mobi | e Phase A water Mbile Phase B Acetonitrile
wokmsl1892Phase C 2% formc acid (aq)
A=90% B=5% C=5% Tine 0.6 m ns A=90% B=5% C=5% Ti ne
8.50 m ns A=5% B=90% C=5% Tinme 11.50 m ns A=5% B=90%
C=5% Tinme 11.60 mins A=90% B=5% C=5% Tine 14 mns
A=90% B=5% C=5% Flow rate 25 m/m n WO 2008/ 139287
PCT/ 1 B2008/ 001070 54 Exanpie 1:
1- (4- Chl orobenzoyl )-3-{[ (4" - cyanobi phenyl - 4-yl ) oxy] net
hyl } azeti di ne- 3- carboxyl ic acid O C]—| CI 3~ ~N O -
- < IR
- Hydr oxy- 4- blphen Icarbonltrlle 0.15 nmol)
é?l*?bl'"rﬁlot assi umSuafediS4d X §ogm iy tefﬁa ‘?@% %e
FB&rafupe @ St iAnmigishtsol ution of et h)yrhbnent
4 chl or obe 0
|%?'6é?‘?€t’ﬂhyl ) ao?éi’ ?oé'f’ﬁ@c'g InWEhxy | 4P PEYINR In Yl
mol ) (see Prepeivat i tonmB) ianid diinme@.B§% sul sowicdie (3 in
f suI xture was sti 130 C for
Bﬂ O%Ee E@aﬁsr sBe %ﬁg'tr?gl nm) was then&g%‘eﬂgand t he
Geadient - it eac Bn i xture was hea®®® at 80 C for 10
RMihso nlids Was tdepg all owed to cool &mfere being
part | tioned between aqueous 10 hydé%gl oric acid (2M
Jimg 3yninsnd di P onmet hane (5 ni) organi c | ayer
Wahe 4 dinsed ovegsysBdi um sul phat e an@B%dncentrated under
d [ ess The residual br oil was purified
Bﬁ"ﬂ% @E?Teth;gdﬁa) LCVMS Rt 3. 54 m% ES m z 446
[MikeH misxanpl % B to 13 were pr epa’ﬁéd3 according to the

G adi ent PCT/H20084101070

Wk descri bedabeye for 1.5 ml / min
Injection volume 5 ul 5 ul
Method ¢
Phenomenex
Luna- - 10u C18(2)
150 x 21.2 (mm) 10
Column micron
Temperature Ambient
Mobile Phase A water
Mobile Phase B Acetonitrile

Mobile Phase C
Gradient - Initial
Time 0.6 mins
Time 8.50 mins
Time 11.50 mins
Time 11.60 mins
Time 14 mins

Flow rate

2% formic acid (aq)

A=90% B=5% C=5%
A=90% B=5% C=5%
A=5% B=90% C=5%
A=5% B=90% C=5%
A=90% B=5% C=5%
A=90% B=5% C=5%

25 ml/min
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15 Exanple 1, starting fromthe appropriate halo
conpounds of fornmula (Il) and the appropriate

w@b@ehsi287 of fornmula (111): R OH X N 0O O ArPERIB00%/001070

Data 2 cl - H NVR (400 MHz, (CD3)2CO) - 6: 4.22 (m 1
H, 4.38 (m 1H, 4.47 (m 1H), 4.53 (s, 2H), 4.70
(m 1 H), 7.05 (d, 2H), 7.42 (d, 2H), 7.48 (d, 2H),

7.60 (t, 4H), 7.75 (d, 2H). APCI MS nfz 440 [MH + 3a
LCMS Rt 3.06 nins, ES mz 8 / /| 457 [MH + (Method a)
WO 2008/ 139287 PCT/ | B2008/ 001070 55 4 cl \ | \ \ / ci
Hetdvip 16 400 (4MNEtiorob&r28Y REXN4 -cyanokipBSyl- ml)okth)qthyk}_aggtidmeﬁ-

1 H), 4. 50-4 57 3
7;07“ 2H) 7gr7n(d|@a "z%@s(d 2H) . gsegd'(tZH)'

2H), 7.75 (d, 2H) AP "h’iZ456[M—|]+\/\\/CI
LCMS Rt 2.39 mg 457 [WH + (Method a) 6a
LCVMB Rt 3.55 mn

CN 429 [MH -
(Method a) 7a N | QM >|§=;;gz s 464
[MH + (Met hod a) N 8a° LCIVSRtSlS ES mz
4’-Hydroxy-4-biphenylcarbonitrile (30.9 mg, 0.15 mmol) and potassium carbonate (109
mg, 0.79 mmol) were added to a stirred solution of ethyl 1-(4-chlorobenzoyl)-3-
(chloromethyl)azetidine-3-carboxylate (50 mg, 0.15 mmol) (see Preparation 8) in
dimethyl sulfoxide (3 ml). The resulting mixture was stirred at 130 °C for 0.25 hours.
Water (1 mL) was then added and the resulting reaction mixture was heated at 80 °C
for 10 mins. It was then allowed to cool before being partitioned between aqueous
hydrochloric acid (2M, 5 mL) and dichloromethane (5 mL). The organic layer was
dried over sodium sulphate and concentrated under reduced pressure. The residual
brown oil was purified by HPLC (method a).
LCMS Rt 3.54 mins, ES m/z 446 [M+H]"
Examples 2 to 13 were prepared according to the method described above for
Example 1, starting from the appropriate halo compoundé of formula (lI) and the

appropriate alcohols of formula (lil):

‘ |I:<‘ %OH

XN

| T

Ex R’ Ar 1 Data

2 | C F. H NMR (400 MHz, (CD3).CO)
5. 4.22 (m, 1H), 4.38 (m, 1H),
4.47 (m, 1H), 4.53 (s, 2H), 4.70
(m, 1H), 7.05 (d, 2H), 7.42 (d,
2H), 7.48 (d, 2H), 7.60 (t, 4H),

7.75 (d, 2H).
APCI MS m/z 440 [MH]"

30 ) C Q . LCMS Rt 3.06 mins, ES m/z
\ 0 457 [MH]+ (Method a)




F\ 458 [MH + (Method a) N,N 9a - CI H NVR (400 Mz,
DMSO d6) N 6: 4.12 (bm 1 H), 4.27 (b

(bm 1 H), 4.37
W@ bowp/139289) , 4.47 (s, 2H), 4.59 (bm | H),
2H), 7.29 (m 2H), 7.75 (m 2H), 8.31 (d, 2H), 8.94
(s, 2H); LRVS APCl miz 442 [MH + Ipa H NVR (400 Mz,
(CD3)2C0) F\ / \ \ cl 6: 422 (m 1H, 4.40 (m 1
H, 4.50 (m 1H, 4.55 (s, 2H, 4.73 (m 1H, 7.10
(d, 2H), 7.22 (t, 2H), 7.48 (d, 2H), 7.61 (t, 4H),
7.81 (t, 2H). ESI MS mz 438 [MH WD 2008/ 139287
gi.;rm EzoO@mo 0 H‘SWF'\ /'H\NVIR @#0Q_giAz, (@D:3C0
m| ns, 4 had. 0

; QD30OD) S: |F - ci 4.43 (d, %'Q)Z:ii@flzw’fgmw’ﬁﬁp
Ak, |4.66-4.72|(d, 1H), 7.07 (d4FH-57 (W’ZiH)(t,'%l-ﬂ”,'
é'nr;;?'iil(EnNHfH) s Z'cic\)/é (R?’zz?)a'w"ﬁ% (dl.2H), HI7 (t-BNB
$ iz + . i-ns, ES i
o Me [426 [MH +|(Method a) a) TR 2 75 e, S, b
Prleparjation 5 k) refers back to (PRHpa7@(MoH)17 )

refers| back to Rreparation 19 Y B X *
14(4- Kl uor obenzayl)-3- {[ (6-net haxy- ztﬂr?aﬁ]ﬁzt]{sgl[vmnﬂ net h

yl }5%\2e§| L@é car poxyl 'T\agj d LCMS Rt 2.39 ‘mins, ES m/z
. \D/ 457 [MH[* (Method a)
6° . . o LCMS Rt 3.55 mins, ES m/z
429 [M-HI" (Method a)
NZ l LCMS Rt 3.38 mins, ES mi/z
SW/Q 464 [MH]" (Method a)

F :
F :
: N
8° LCMS Rt 3.13 mins, ES m/z |-
~ ()
_
F :

73

458 [MH]™ (Method a)
N\
(o

A
= ™H NMR (400 MHz, DMSO d6)
}C' 5 4.12 (bm, 1H), 4.27 (bm,
‘ 1H), 4.37 (bm, 1H), 4.47 (s,
2H), 459 (bm, 1H), 7.10 (d,
2H), 7.29 (m, 2H), 7.75 (m,
2H), 8.31 (d, 2H), 8.94 (s, 2H);
| LRMS APCI m/z 442 [MH]"
C| TH NMR (400 MHz, (CD3)2CO)
5: 4.22 (m, 1H), 4.40 (m, 1H),
4.50 (m, 1H), 4.55 (s, 2H), 4.73
(m, 1H), 7.10 (d, 2H), 7.22 (t,
2H), 7.43 (d, 2H), 7.61 (t, 4H),
7.81 (t, 2H).
ESI MS mi/z 438 [M-H[

9° N
\

10°

;

7. 18CT/t2008/001070



OOHF\ NO O O M 2-Hydroxy-6-net hoxynapht hal ene
(32.3 g, 0.19 nol) and potassi um carbonate (51.3 g,
waod/132snol ) were added to a stirred sol uti orCDiB2008/001070

et hyl 1-(4-fluorobenzoyl)- 3-

(chl oronet hyl ) azeti di ne- 3-car boxylate (37.1 g, 0.12

nol) (see Preparation 5) in dinethyl sulfoxide (200

m.). The resulting m xture was stirred at 120 C for 50

m nutes. Water (50 m-) was®added and the reaction

m Xture was heated at 80 C for 1 hour and then
allowed to cool, before being partitioned bhetween

afatSys dr dchl ofi FIZMLCMSQ RE )3-Sfhanins, 5§ m/z

aget at/€ )| The\ary aylau2 PAE]” diéteed aover
sodi um sul phat e |and concentrated under reduced

prgs=Ure. er es;ﬂtg@gmasc THANMR 400 MHzy @DgaD) 8:
wilt h ci%‘[@iﬁahe n erslt n

SOl i d was ool | edted By fiTiratilon Ghit “%4%% 4ihg
then gurified by colum chroma\tcgi’rfiqaf’n?/Zéﬁh1*5|i)I7‘<},7a(dgél'i

elfluting with 97.5/2.5/0. 25 7 1 (t, 2H 773786 4H
ditchl dr onet hane/,net hanol / aceti c 2 d( ) ord (W )

tiltl e | 20 conpouynd as a pal e pi nk79¢,4o(F’|%“)rﬁ5‘/?%14]'|)el d,

39. 3 WO 2008/1139287 PCT/ | B2008/RPEL8E On/z 541 [MH]NVR
(400MHz  CD3QD) lh: - 3.84 (s, 3H)

A 27 (A 1N A A9
1§F ) VARl Llcr ﬁ‘l ,Rt?Bgl T | ’—r% Ln:'I/Z
(rzo (D""@# i

L2mMBPF)MetiSd By z 410
[ M+H 4 5 Exanpl g

~—+

(o]

1-1(4-Hl vyorobenzd plthyi)oxy]ﬁetl‘
yl } azeti di ne- 3- ’oégﬁ&i&?ﬂ“ﬁ[ﬁ?&ﬁ&& O Me Et hyl
© 1- (4-f1 uorobenzoyl ) <Beférk f<bk wetehaatiyn - napht hyl ) oxy] met h

5 yl}azetid ine-3-carboxylate (50.0g, 114 rmolzI (see
Exappledidaoh( 4339:omzsﬂs@}é{@de@thw-%m&wl)wim@ Viswetidine-3-
and 10 sodiumtrinet hy[:a?rbg,,@npgc@ge (14. 1g, 126 mol)
and water (2.05 n_, 114 mm wer e added. The ‘
suspensi on was stirred ient tenperature for 4
hours. A 10% (v/v) aque@g—\ phoric acid solution
(100 ni, 171 nmdi n .o@ md. the reaction
m xture was all owe tir for gard at anbi ent
tenperature and then a °further 2 hours at OC. The

@ﬂ-@lgl‘oiﬂ' Bl’ﬂﬁe@ndﬁ?&apﬁ@ialeﬂé (38 grohovasihas porbssrimbdrbonate 61.3 g,

10 f%? )(;PH’ HEeTe qu dggﬁpgzlﬁtg'd gg ggle&?ﬂr e(%u %ﬁ%l p{ ?ff?dé)l}oebehgoyl) 3-

(chloromethyl)azetidine-3-carboxylate (37.1 g, 0.12 mol) (see Preparation 5) in
dimethyl sulfoxide (200 mL). The resulting mixture was stirred at 120 °C for 50
minutes. Water (50 mL) was added and the reaction mixture was heated at 80 °C for

1 hour and then allowed to cool, before being partitioned between aqueous
15 hydrochloric acid (2M, 1.2 L) and ethyl acetate (1.5 L). The organic layer was dried

over sodium sulphate and concentrated under reduced pressure. The residual brown

solid was triturated with diethyl ether (1.5 L) and the resulting pink solid was collected

by filtration. The pink solid was then purified by column chromatography on silica gel,

eluting with 97.5/2.5/0.25 dichloromethane/methanol/acetic écid to afford the ftitle
20 compound as a pale pink solid in 77% vield, 39.3 g.
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15

20

solid in 85%yield, 39.5g. 1H NMR (400MHz, CD30D) b:
3.84 (s, 3H), 4.27 (d, 1H), 4.42 (m 2H), 4.44 (s,

wWQ@Rkhog/1392867 (d, 1H), 7.07 (m 2H), 7.20 (m 4HCT/IB26®/001070

(m 2H), 7.72 (m 2H); ES mlz 410 [M+H + 20 Exanpl es
15 to 38 were prepared according to the nethod

descri bed above for Exanple 14, starting fromthe
appropriate halo conpounds of fornmula (I1) and the
appropri ate al cohols of forfful a (III) R OH xYN O
1OAr Ex -X-R A Data 15 M LCMS Rt 76 rains

A M8 ( FMPWH-Z QORLE: NB* 29G8). 1@@728171%?/123(200%1)0616?% 2H),

45§7 i 1’ﬁ 7b7 (szlhﬁ NV (A0 Mris3 (CBR), 208 (mB2H EB2m(zna10
. (m 450460(3 3H) 4.75(m
[ 710(d 2H) 717730 (m 4H), 7.57-7.66 (m
4H), 7.82 (t, 2H). ESI MS mz 422 [MH 97a LOMS Rt
Bxdrdplaiab: 1 (Matllhwcbea)zoyl)%{[(ﬁenét%mapathsnbmmhyl}@geﬁﬁirze-s-
436 [MH + (Method a) O"\bajgﬁ% LCMS Rt 4.32 nins, ES
mz 404 [MH+ (Method B) Rt 4.32 mins, ES
n z l\/|9392[|\/|4]+(|\/bth§/_£):21/\- H NMR (400 Mz,

DVBO- d6)

Ethyl 1-(4-f|uorobenzoyl)—3-{[(6—methoxy-2-naphthyl)oxy]methyl}azetidine-3-carboxylate
(50.0g, 114 mmol) (see Preparation 33) was suspended in acetonitrile (500 ml) and
sodium trimethylsilanolate (14.1g, 126 mmol) and water (2.05 mL, 114 mimol) were
added. The suspension was stirred at ambient temperature for 4 hours. A 10% (viv)
aqueous phosphoric acid solution (100 mL, 171 mmol) was then added and. the
reaction mixture was allowed to stir for 1 hour at ambient temperature and then a
further 2 hours at 0°C. The precipitate was collected and washed twice with water (2 x
250 mL) and dried under reduced pressure to afford the fitle compound as a white
solid in 85% yield, 39.5g.

'H NMR (400MHz, CD;0D) d: 3.84 (s, 3H), 4.27 (d, 1H), 4.42 (m, 2H), 4.44 (s, 2H),
467 (d, 1H), 7.07 (m, 2H), 7.20 (m, 4H), 7.63 (m, 2H), 7.72 (m, 2H); ES m/z 410
[M+H]

Examples 15 to 38 were prepared according tb the method described above for
Example 14, starting from the appropriate halo compounds of formula (I) and the

appropriate alcohols of formula (lll):
0

o
G N
T

O\Ar

Ex - X-R' A Data

15 . C . . " LCMS Rt 3.76 mins, ES m/z
e .
’ 420 [MHT" (Method b)




6: 4.12 (d,
2H),
w(Q2008/139287 70 (m 11 H);
LCVMS Rt 2.52 mins,
LCMS Rt 2.47 nmns,
(Method a) 24 Me LCMS Rt 2. 14 mins,
Me 409 [MH + (Method a)
F\
2.17 m ns,
2008/ 139287 PCT/ |1 B2008/ 001070 59 27

(s,

mz

1 H)
4.57

/
ES m

, 4.28 (d,
d, 1 H)),

ES mz

ESmz ci \

-N 25

N Me 395 [ MH + (8kthod a) 26 - |

z N M 411

1H),
7.04 (d, 2H),
LRVS APCI nifz 388 [ M}&T/B82008/001070
407 [MH + (Method a) 23a

[ MH + . (Method a) ci

4.35 (d, 4. 42

1H,

1H),
7.31 (t,

/ ~N Me 411 [VH +
ESmz F\ /[ \
LCMS Rt 2.09 nmins, ES
LCVS Rt
WO

(-N - 1CMNS Rt

2|46 fins/~KS m 3 F/N\ 408 "H VB {HRLVEF. Efs)2¢0)
NIVR (40':0 , CD30D @ f&% mﬁz % 200) (m, 449,14 401 (m 11t
4146 |(d, 1 H), 4.46 (s, 2H), 4.65%((% Fél% 7._%1)%
(dd, 1 H, 7.25-7.76 (m 11 H):| 43HEN )y Hn (M,
[MH +]29 - Me LCVS Rt 2.99 mins,| 1ES @10 () 2H)0 7T VM-Hp&-| -
(Method a) 30 LCVB Rt 2.99 nins, (g‘s IZ 787468 i M)
7.82 (t, 2H).
ESI MS m/z 422 [M-HJ
17° LCMS Rt 2.54 mins (Method a)
)~
18° ONe LCMS Rt 2.30 mins, ES m/z
Q—' =" 436 [MH]" (Method a)
C)—_\Me
19 C M LCMS Rt 4.32 mins, ES m/z
F
Q O 404 [MH]" (Method a)
20° LCMS Rt 4.32 mins, ES m/z
C O\Me 392 [MH]" (Method a)
21° C 4_. TH NMR (400 MHz, DMSO-d6)
O O 5. 4.12 (d, 1H), 4.28 (d, 1H),
4.35 (d, 1H), 4.42 (s, 2H), 4.57
(d, 1H), 7.04 (d, 2H), 7.31 (t,
1H), 7.40 — 7.70 (m, 11H);
LRMS APCI m/z 388 [MH]"
22 (_@_@ LCMS Rt 2.52 mins, ES m/z
F‘
C N7/ | 407 [MH]" (Method a)
23° Y LCMS Rt 2.47 mins, ES m/z
CI——< >—> |
mm 411 [MH]" (Method a)
24 Ve LCMS Rt 2.14 mins, ES m/z
: F—< >—>
j/ N—me | 409 [MH]" (Method a)
=N
25 C Z LCMS Rt 2.09 mins, ES m/z
F
mm 395 [MH]" (Method a)
26° \m LCMS Rt 2.17 mins, ES m/z
>/: S we | 411 [MH]" (Method a)
cl




401 [MH + (Method a) 31e - | LCMS Rt 2.09 mns, ES mz

~N Me 407 [MH + (Method a) Me-O 32c H NVR (400 Mz,

wOrBeHsRy7 ~ ~N Me b: 2.61 (s, 3H), 4.14 (bm BCFJB2008/001070
4.29 (bm 1 H), 4.36 (bm 1 H), 4.48 (s, 2H), 4.58

(bm 1H), 7.29-7.39 (m 3H), 7.44-7.56 (m 3H), 7.68

(d, 2H), 7.81 (d, 1 H, 8.12 (d, 1 H; LRVB APCl m z

377 [MH+ 33 i LCMB Rt 2.92 mins, ESmz F ~NI| 381

[ MH + (Method b) 34 i NNVR5400 MHz, DVSO-d6) FEtO N |

Me 6: 1.33 (t, 3H, 2.61 (s, 3H, 4.08 (g, 2H, 4.1

(2k3)m7 I H—/—4 27 (%3 LOMS Rt 2-44 ming, £5 (nz

M), 4. m. 1 |HT\&AN\(d, 2

3H), 7.64 (d., 2H), 7.81 (dN 1 w'ﬂbs&ﬁqﬁ?@%’:ﬁé@mﬁm LRN

APEB® ff z@% VH]|+ 3924 7HPMR (EP0FE7.FRER) O

60 35a - Rt |2. 44 ES Miazzo @ 18), 4.4422, {HyH.46

(Method a) 36¢c - [LCMS Rt 2.37 m g,ﬁgsﬁrngz §8[ +

(Methéd a) 37 - LUOMS Rt 2. 38 ni ng,' AP (o ‘é)’zt‘o%wd’

[ MVH +|(Met hod a) |38a H NVR (400 |MH, 7DVEEHDEY), A25-776

[|\" oM Me (m, 11H);

LRMS APCI m/z 362 [MH]
C Me | LCMS Rt 2.99 mins, ES m/z
F 0
CO 410 [MH]" (Method a)
30 AN s LCMS Rt 2.99 mins, ES m/z
O~ | " |
N 401 [MH]" (Method a)

29

31° NP I LCMS Rt 2.09 mins, ES m/z
4 S me | 407 [MH]" (Method a)
Me—0Q
32° C AP~ | "H NMR (400 MHz, DMSO-d6)

SN Me 5: 2.61 (s, 3H), 4.14 (bm, 1H),
4.29 (bm, 1H), 4.36 (bm, 1H),
4.48 (s, 2H), 458 (bm, 1H),
17.29-7.39 (m, 3H), 7.44-7.56
(m, 3H), 7.68 (d, 2H), 7.81 (d,
1H), 8.12 (d, 1H);

LRMS APCI m/z 377 [MH]"

33 - <:> \(j@ LCMS Rt 2.92 mins, ES m/z
Sy 381 [MH]" (Method b)
34’ "H NMR (400 MHz, DMSO-d6)

EtO

!
I

ve |5 1.33 (t 3H), 261 (s, 3H),
408 (g, 2H), 4.12 (bm, 1H),
4.27 (bm, 1H), 4.39 (bm, 1H),
449 (s, 2H), 4.60 (bm, 1H),
6.97 (d, 2H), 7.29-7.40 (m,
3H), 7.64 (d, 2H), 7.81 (d, 1H),
8.13 (d, 1H): ‘

LRMS APCI miz 421 [MH]*




8: 0.96' (t, 3H), 1.68 (m 2H), 3.82 (t, 2H), 4.06
(d, 1 H, 4.41 (d, 1 H, 4.50 (m 3H), 4.55 (d, 1H),

w®2®8/18.87 4H), 7.51(d, 2H), 7.66 (d, 2H), 13.PBCT/B2068/001070

10

15

1 H,; LRVSAPCI mz 404 [MH + a) refers back to
Preparation 8 d) refers back to Preparation 22 D)
refers back to Preparation 23 e) refers back to
Preparation 21 5 c) refers back to Preparation 6 f)
refers back to Preparation 60 Exanple 39 :

3-{[ (2" - Chl orobhi phenyl 4- yI)oxy] nmet hyl }-1- (4-fl uoroben
z3\353 [azel+di ne- iLCMS G 244 N ES-mz O
10 2- ¢t @ enyl

cesi um car bonat e ?”'ZEQMH? @étﬂogrgpl )

nmol’) an
t gtggaki s I pheny
0.{007 re

AdiMB8RR)2.38B nbnsythS miz
3-|[ (44 br onophenoX

) | 458 PuBP! (MEhBE af T
];rlrnlﬁ)v 'r(aen yazeti o M—OMS i 238 3RS ES /DY
ar ) [ n ter
(31 |3 m? The |mi xthy 4 a)t"é’g P28 =l 0. s
heregctiog— Xt ure wagy g Mgmg@ D6
cc:ﬁsa ej‘ng @ onedmbet ween 3{4?_' 6 :
(15 oM dodi u ydr oxi de| § 100%nt) : )th %éfﬂe%'d)s
I(gxler]\g/afn rr;ade 3CI dic vvlth aquepdise Rysipahbqa, tH)agid
, -) and |extracted with d I er, (1
The dijet hyl ether| | ayer was dri eogdov'g))r/“é@o&hr’?ﬁ"é’ 45?)%15‘%
and was concentrated under WO 20084)188289, 4H), 7.51(d, 2H),

PCT/ 1 B2008/ 001070 61 reduced pr I \.ng |’
regsidde was triturated with dieth e;gggde%H q@srgﬁﬁéhﬁ |

(1 1) | to afford fthe title conpould%l\/l%ﬁp%"ﬁ‘?ﬂ“vﬂﬂﬁ“ﬂe
H-e— 719 yiretd—<221g)—TH NVR (400 VHz,” DVSO d06)
6 4,12 (d, I H, 4.28 (d, | H, 4.37 (d, | H), 4.43
(S 2'5) refeld bR to(Febpardtih 8 7. 03 ( d) ref@biack 6 PRparatiod (m
b?r%fer@%ck i]o'_FQ'epathroX @3 (m 2H)3) ref!er% to5re@f gt:rbnm z 440

were pr to the
met hod Eﬁ%@é:ﬁ%& reﬁ?f%'\?'ésf or %?%gl%g( tgsrgr%%?%npgg from
the appropriate aryl halides and the appropriate
b A5)416 39 8-{[@S Chlorobiphenyl-4-yl)oxy]methyl}-1-(4-fluorobenzoyl) azetidine-3-
carboxylic acid

0
2-Chlorophenylboronic acid (23 mg, 0.147 mmol), cesium carbonate (50 mg, 0.147
mmol) and then tetrakis(triphenylphosphine)palladium(0) (8.5 mg, 0.007 mmol) were
added to a stirred solution of 3-[(4-bromophenoxy)methyl}-1-(4-
fluorobenzoyl)azetidine-3-carboxylic acid (30 mg, 0.07 mmol) (see Preparation 9) in
1,4-dioxane and water (1:1, 3 mL). The mixture was heated to 100 °C for 0.5 hours.
The reaction mixture was then allowed to cool before being partitioned between diethyl
ether (15 mL) and 2M sodium hydroxide (10 mL). The aqueous layer was made acidic

with aqueous hydrochloric acid (2N, 15 mL) and extracted with diethyl ether (15 mL).
The diethyl ether layer was dried over sodium sulphate and was concentrated under

3




5

10

10 Ex -X-R Ar Data 40 F LCMS Rt 3.48 mins, ES nmlz
p, Me 434 [MH + (Method a) 41 / F LCM5S Rt 3.69 nins,
wEDRN928F -\ \ F 441 [WVWH + (Method a) 42a ci PENMWR008/001070
(400 MHz, CDCI3), S@ N 4.37 (m 2H), 4.58 (d, 1 H),
4.79 (m 3H), 7.40-7.54 (m 5H), 7.67 (d, 2H), 7.82
(d, 2H, 8.30 (s, 1 H, 8.46 (s, 1 H; LRVS APCI m z
424 [MH + 43 / ci LCMS Rt 3.81 nmins, ES mz 440 [ VH +
(Method a) 44 FLCMS Rt 3.6 mins, ES mz 442 [MH +
(Method a) \ / F a) refers back to Preparation 10 WO
200BH pBAR6E. FEF resBRIOGBYsBI0E W26 trit@atefydtmgiathylether/pentane (1:1)
- 3 Phenviykiol A-Mbo ey lamhgy| } azeti di
%é"ﬁg{aﬁgér/{'}%?gﬁp%é"gcu YRR At e 127 hqé?dri de (L1
gNME. (#80 Mz, PMRR-dgkBed- Roldahily dridud: dihdriyld: TH), #43 (s,
S| B0, 064)( 203 B, 1DH)) 7.28-7 4O QM) TieTIESARUUTIE), 476 (81, RHY, @BMS
under a nb\?rogen at nosphere, for 30 mnutes. A
ARG B¥HN - benzoy! - 3-( hydr oxynet hyl )
azetidi ne-3-carboxylic acid (30 ng, 0.13 mol) (see
reparatian i n_di ' I i
ERRETPIRE AR s o el EhATE Rority RO ethct foatrindfbove for
- Bxample @9, atartinpdrom thepaupepriate, aryidialides andhtieeappropriate boronic
2addhl oro- 5-phenyl pyrazine (27 ng, 0.14 mmol) was then
added and the m xture was stirred, at 10 room
tenperature, for 4 hours. The reaction m xture was
thenggdi TPt estg® t | water ArI5 nl-) and wasbath with
diethyl ether (2 . .
acf did® i ces/Mndr pehl o i P RURE ™5y
extracted w dilet hyd et (3° Dt 31FMHAT)(Method a)

41 F  |LCMS Rt 3.69 mins, ES m/z
" C F 441 [MH]" (Method a)

42° C /N—\>_®_Cl "THNMR (400 MHz, CDCly), &:

;—“N 437 (m, 2H), 458 (d, 1H),

479 (m, 3H), 7.40-7.54 (m,

5H), 7.67 (d, 2H), 7.82 (d, 2H),

8.30 (s, 1H), 8.46 (s, TH);
LRMS APCI m/z 424 [MH]*

Q o |LCMS Rt 3.81 mins, ES m/z
440 [MH]" (Method a)
LCMS Rt 3.67 mins, ES m/z
442 [MH]" (Method a)

43

-~
O

O
A

F -

a) refers back to Preparation 10



These conbined diethyl ether |ayers were dried over
sodi um sul phate and concentrated under reduced

w@e@s3sme7 The resulting residue was purified ByI/IHER008/001070

10

15

20

25

chromat ography on silica gel eluting with ethyl
acetate: nethanol: acetic acid (95:5:1) to give the
title conpound, after being crystallised from hot

di ethyl ether, as a white solid in 60%yield (30 ng).
1 HNW (400 Mz, DVsO-D6) #: 4.16 (d, 1 H), 4.27 (d,
1 H, 4.40 (d, 1 H), 4..51(d, 1 H), 4.74 (s, 2H,

7 Edandple @5( 1¥BeitHddyl- 3—{{(5631e@ﬁpyré&lﬂ@-Z—yI&Wﬁne(tlull}amme-@ Qafbogq_bjlc
1H), 8.80 (s, 1H), 20 13.3,4br s, 1 H; LRVS APCl nz
390 [IVH + Exanples 46 to 49 were prepared according to
the method described ab8we® or Exanple 45, starting
fromthe appropriate al |s & fomula (VI) and the
appropriate chlo S.N ) 25 0 WO

2008/ 139287 PCT/ | 001070 -X-R1 Ar Data 46
NLCMS Rt 2.69 min, ES°mz N\ \ / M 420 [ M+

(M?LH?‘H rfél)e 4 ‘%Sg 0:28-mmbl) WQ/Ba&feQiQoMﬁﬁ dr&@Qﬁn%kthyl&ulphéx@g (1

'T'L)lit roctra tempqtﬁt re-,ang@"fp(r%d quLﬁr a rS;qu\ggn @ osplg?_l"f 1&»’73%51}_1%1393 A
2dtltion 708 3-befzoylL3-tydrox@méyl dzetidlide;3-taRbEyIRPGCidm(30 44 0.13
I%M_Q) (%e%ge??ﬁau%%gﬁw%ywmf%l(? h'nL)Z ENa(s é}llve% a'ﬁq)%& dEE% 8\/3936
érsi, the 2¢4ulting n@8uredyasistikgd, af ra@um femperatuysy, for ‘VS mRues, 24Chloro-
{%hen}lp@%zﬁ%‘&vs#ﬁp 1Z Pr?‘ﬁol)(\ﬁas %e%ddeﬁ At thél midurklwas %tl@gd at
room temperature, for 4 hours. The reaction mlxture was then diluted with water (15
mL) and washed with diethyl ether (2 x 15 mL). The aqueous layer was made acidic
with aqueous hydrochloric acid (2N, 2 mL) and extracted with diethyl ether (3 x'15 mL).
These combined diethyl ether layers were dried over sodium sulphate and

concentrated under reduced pressure. The resulting residue was purified by
chromatography on silica gel eluting with ethyl acetate:methanol:acetic acid (95:5:1) to
give the title compound, after being crystallised from hot diethyl ether, as a white solid
in 60% yield (30 mg). '

'H NMR (400 MHz, DMSO-D8) 6: 4.16 (d, 1H), 4.27 (d, 1H), 4.40 (d, 1H), 4..51(d, 1H),
4.74 (s, 2H), 7.4-7.56 (m, 6H), 7.68 (d, 2H), 8.01 (d, 2H), 8.38 (s, 1H), 8.80 (s, 1H),
13.3 (br s, 1H); LRMS APCI m/z 390 [MH]"

Examples 46 to 49 were prepared according to the method described above for
Example 45, starting from the appropriate alcohols of formula (VI) and the appropriate

chlorides.



49 TH NVR (400 MHz, CDCI3) 8 4.37 (m 2H), 4.53 (d,
1 H, 4.73(d, 1 H, 4.80 (s, 2H), 6.88 (d, 1 H,
WO 2®347257 (m 8H), 7.68 (d, 2H), 7.87 (d, 1HCT/B2888/001070

(d, 1 H; LRVS APCI nlz 389 [WMH + a) refers back to
Preparation 16 WO 2008/139287 PCT/|1B2008/ 001070 64
Exanpl e 50:

1- (4- Fl uor obenzoyl ) - 3- {[ ( 6- net hoxy- 2- napht hyl ) oxy] met h
yl}-N- (nethyl sul fonyl ) azeté3di ne- 3- carboxam de O,

-MONH VI NOO\'" ~ OO M Sodium
bis(trinethylsilyl)amde (130 pl of a 1. 0Msolution |
tet rl:'ahydreX-Brlan, las added B#8pwi se to p
S L%s AN mr@s@w ES miz
naph hyI car boxam de &
0.113 mmp 420 VR r(Msihe @Puran (B
nmy) at -60C under a nltrogen at nosphere. The resultin
m [X4g¥ € wa [Towed t \ 0 -|[4AQNMRA406MHENE€DCls) &:
sul f ony|l© e A4 p .13, rIn) s tégem 1H),
added. [The resuljting m xture wayg: a I ‘o warm't o
room 10 t enperature and quenched 445 (@, ﬁé)thOét%adZH ), 7.1
aqueous| anmoni um chl ori de sol uti 3@ 1(hl) b, 2‘|'|Ji)e7 52 (m,
m xture was partitioned between |eth th (25 m_))
and ammpni a sol{ution (0.880) (253"9(L75 b(flﬁéo(ﬂsm
| ayer was acidiflied to pHL with @\(bd—(@lzmpd extract ed
with ethyl acetate (25 nL). The (qr ' Xpr re
washed With water (20 nl), dri eg"?g@g}?‘sﬁg@%éélgﬁz@hﬁe
sul'ptle, A Ttered ang cent r at"8dNMRd@00 MaHh) GRC1s) 155
pressur e< %?rem i fi RL tﬂ_@d
LOVB RT| 3.55 nin, MZ@SZ[WH] g%ﬁ%l o8 TR A9
~1-(4-fluorobenzayl ) -3-{[ (6- met hoxg- 2Hnaptet tdy 1 iHd 4G h
yl} ~azetid in a-3-carboxylate o 4. Mg fy Mr)N LLsMeH)
\1 ) . 1 k) - ’ )
7.25 (d, 1H), 7.44 (m, 4H),
7.65 (d, 1H), 7.74 (d, 1H), 7.92
(d, 1H);
LRMS APCI m/z 393 [MH]"
49 TH NMR (400 MHz, CDCly) &:
< >_> 7 N\
— 437 (m, 2H), 453 (d, 1H),
4.73 (d, 1H), 4.80 (s, 2H), 6.88
(d, 1H), 7.37-7.57 (m, 8H),
7.68 (d, 2H), 7.87 (d, 1H), 8.39
(d, 1H);
LRMS APCI m/z 389 [MH]"

a) refers back to Preparation 16



20 O Ethyl chloroformate (38 pL, 0.40 nmol) was added
to a stirred suspension of 1-(4-

wo bawsnahenzoyl ) - 3- {[ ( 6- met hoxy- 2- napht hyl ) oxy] P&L/IB20)sa01070
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et’i di ne-3-carboxylic acid (150 ng, 0.36 mml) (see
Exanpl e 14) in dichloronethane (3 nL). The m xture was
stirred for 16 hours. Amonia solution (0.880) (29
pL, 0.44 nmol) was then added and the 25 resulting

m xture was stirred for a férther 2 hours. It was then.
partitioned with water (20 nL) and extracted with

di clExemplesithialn@- F(Ilznrobezaoyﬁtia’){[ 6-Tirthx2bianbily axylasithy(-N-

extracts were diiathsQirsh)SRauinB30bBRaRhge 2and
concentr at ed ug@ rsed(ﬁf:/ed prlessure WIJ%OOS/ 139287

PCT/ 1 B2008/ 001070 65 The rC&gJ.\,gue was purified by
chr omat ography on silica Soel ut i ng Wi th a gradient

of heptane: ethyler agetate O 20 to 0: 100) to afford
thetltle conpound\‘*‘le 3%y|eld(102
ng). 'H NMR (400MHz> COCl 3) ‘b 3.91 (s,
3H), 4.28 (q, 2H), 444’(m 6 57""12(m 6I—I) 7. 64

(m 2H), 7.72 (m 2H); LRWS ES mz 438 VH + Exanpl e
Sadium bls(trlmethylsﬂyl)amlde (130 pL of a 1.0M solutlon in tetrahydrofuran 0.13

Ehrr{oﬁ Whd QHARE EPWlisk- t% {a[e(oﬁmeﬁt&'foxm fﬁ:omhidWJS){RByﬂdﬁmixb-z-

azetidine-3-carbonitrile _~i

oap_t@ylv?)fygflﬁgylgﬁ?w&e(%%egb%@mldf P9 rHQm(P 33 nam]r)ofrﬁea%reparatlon
Q(’i)' iR lidtrPydrdfirdi3 ML)/a -0 )mc%ﬁda ﬁlﬁ@g‘En dmpseyd. The resultlng

BB Bhgn oot e R b kS Qi Borab e B 01
Amlof)- whs! Qh@b@aa@yl )FH@- tds(iingrenikiasey was nallpwedytb )veary| fetréom
i ne- car 0X a
{egﬁogr%[ qLTH ean|Fn %L ﬁ{:egr%‘ugmgslgrq’gggl@ }‘%‘twmlltptlon
mssulfhmmmhurxt\msepava@lhédle@@e@t digtby et M) 1Hdrammonia
éﬁl&t%rn 6%%)' (29 nﬁlg gﬁ@@ &‘;50&%9%?%& Uéé?dlfetcﬂ@ ;mm/&ntlf @\A\mﬁ and

hyl_ acetate (100 nd
EXTOIsHYh elbAC T A5 TP s REA AT S WS REL Hfer 20
|’=HL? N@riddd Qe maghésiesl Suhbte, MkgRESandNcohdeptiatee, under reduced
terelq'l and concent.r. cgb q—lﬂ’m@ﬁmeth ced pressure. The
PSP e e g Llerwefslﬁ”é tHYT ether (15 ni).
LomSI RT868 mivasn/edé8iv-B and the remaining solid dried
under reduced pressure to afford the title conmpound as

gg 19{(%'5%%%@/\ -gri-flJbrob%ongﬁl-@-{g(B ‘ﬁl\é{!hc(x?-g H"é%thylkﬁgﬁ:eﬁ@}
menti oned bel ow as Prazpliging3- Bﬁ‘fb@W'ate

FO\K%? Y

Ethyl chloroformate (38 uL, 0.40 mmol) was added to a stirred suspension of 1-(4-
fluorobenzoyl)-3-{[(6-methoxy-2-naphthyl)oxy]methyl}azetidine-3-carboxylic acid (150
mg, 0.36 mmol) (see Example 14) in dichloromethane (3 mL). The mixture was stirred
for 16 hours. Ammonia solution (0.880) (29 L, 0.44 mmol) was then added and the
resulting mixture was stirred for a further 2 hours. It was then partitioned with water
(20 mL) and extracted with dichloromethane (2 x 20 mL). The combined organic

extracts were dried over sodium sulphate and concenirated under reduced pressure.
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25 Exanpl e 54:
3-{[ (4" - Chl or obi phenyl -4-yl )oxy] met hyl }-1-[ (4, 4-difluo

w0 ogabuBexyl ) carbonyl ] azeti di ne- 3-carboxyl i BCEHDB2008D01070

OHF- - FANO\ / C 0 WO 2008/ 139287
PCT/ 1 B2008/ 001070 66 The title conmpound was prepared
acEO{ding to the nmethod described in Exanple 1, using
et hy
3-(chloronmethyl)-1-[(4, 4-di%l uorocycl ohexyl ) carbonyl ] a
zeti di ne-3-carboxylate (22 ng, 0.07 mml) (see
‘Precreaitiog was pRrfjedarydchterodtbgraphydon biljer aatydliinganiin a gragient of
I{.%Laae%thgll??mg .)(86:90 o 695& th frobd th Qitie RQERBBIHE & b &lear oil in
purifrcation.. 5 LOV6E Rt 2.51 mins, ES mz 463
§Iyield(MAMPH a) Exanples 55 to 59 were prepared
aeARRJi40avte, Ehe,)®t hod (desyrd.ded, shnwed @ 2HRing 6H),

72 1o (A 85 e i Bl SRS E b B R o T o

(I11). 0 RROH | X NO-A 10 0 Ex -X-R Ar Data 55

FO\(NCP\O Ve

Triethylamine (238 uL, 1.71 mmol), ammonium chloride (39 mg, 0.73 mmol) and then

ojt—l-

4 [MH

1-propyl phosphonic acid cyclic anhydride (50% by wt. in ethyl acetate, 466 mg, 0.73
mmol) were added to 1-(4-fluorobenzoy!)-3-{[(6-methoxy-2-naphthyl)oxylmethyl}
azetidine-3-carboxylic acid (100 mg, 0.24 mmol) (see Example 14) in tetrahydrofuran
(4 mL). The resulting mixture was heated at reflux for 18 hours. After cooling to room
temperature, the ‘mixture was partitioned between ethyl acetate (100 rﬁL) and water
(100 mL). The organic extracts were then washed with brine (50 mlL), dried over
magnesium sulphate, filteréd and concentrated under reduced pressure. The residue
was triturated with diethyl ether (15 mL). The liquid was decanted and the remaining
solid dried under reduced pressure to afford the title compound as an off-white solid in
94% vyield (90 mg). '

LRMS ES 391 [MH]"; R¢ 0.75; DCM/MeOH 95:5.

NB Example 53 is mentioned below as Preparation 9.

Example 54 : 3-{[(4'-Chlorobiphenyl-4-yl)oxy]methyl}-1-[(4,4-difluorocyclohexyl)
carbonyl]azetidine-3-carboxylic acid



10

(Method a) 58a LCMS Rt 2.22 mins, ES mz 420 [VH +
(Method b) 59a LCMS Rt 2.44 mins, ES mlz 429 [MH +

w@ keshatsn) a) refers back to Preparati on 25 REI/1B2008/001070

2008/ 139287 PCT/ 1 B2008/ 001070 67 Exanple 60 :

1-[ (4- Fl uor ophenoxy) car bonyl ] - 3-{[ ( 6- met hoxy- 2- napht hy
| )oxy] nethyl} azeti di ne-3-carboxylic acid HO O \ OYN
O/ O M F Sodium hydrogen carbonate (43.1 ng, 0.513
nmol ) and 4-fl uorophenyl 36chl orocarbonate (19.7 ng,

0.113 mmol) were added to a stirred solution of ethyl
The{tftle Gompound was prepared according to the method described in Example 1,

LR 5 G RARRRAA REMIGTR R A otk B ARG gt

mmhé1 (see Preparation 6@3& %q
(& o, G Gneielr{seq Braparationnéd) aad -ehiaier 4nixdr iy (14 mg,
cﬁé? .Hn%ﬁ td é?{orr]d thé tihgb'érﬁpouhﬁ aﬂ@ﬂ-id PL@%Uriﬂd_:attiﬁh.edt Wi t ?2 0
i chl or onet hane =) shed wi wat er :
LS Bb%é?@'”ﬁé%mée@?ﬁ'}gﬁgmﬁ@\ﬁﬁa a phase separation
cartridge and the organic 10 | ayer was concentrated
nder r C S Y S§asPiided dddFe
Haetiieg 5515 3 WHECEFEed Rotinty T B Rishlopaecphieg diof o
Exabhpl¢ 64,1Ganing rpmithe apgthpdate Thato corapptniv Al fpaaulaclit aed the
%grggg%efa%h&sgpﬂ}rmtﬂé‘ﬁll)t. hen mai nt al ned at room
erature overnight. The solution was acidified
wth 2M HCl and extracted w At hyl acetate (5 niL),
the organic |ayer was donc rated under reduced
pressure and the residd 5 dissolved in DVSO (1
m-) and purified by HPL/C LCM5-Rt 2.97 mins, ES mz
426 [WMH + (Method a) Exanples 61 and 62 were prepared

acc@xdi hg XeR't hd net hod Afescri bed above foPataExanple
60, 58t aff | dm t hg—|p ri_at e| l{\S i Rt Addmiss, ES miz
flor mul a| ( ang e pp riate Malppgcar bonates. O
H Ri F
(Method a)
56 4_._ LCMS Rt 2.46 mins, ES m/z
F F
VO/ Q O 447 [MHT
F ) .
(Method a) .
57 - n =\ LCMS Rt 2.61 mins, ES m/z
VO/ D \iN 3/ 464 [MH]"
F
(Method a)
58° LCMS Rt 2.22 mins, ES m/z
=N
CO/‘V O O 420 [MH] ,
(Method b)
59° 4——"‘ LCMS Rt 2.44 mins, ES m/z
Cl
@/ Q O 429 [MH]+
(Method a)

a) refers back to Preparation 25
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X'"I(NTOO 20 O M Ex -X-R Data 61 ci LCM5S Rt 2.39
mns, ES nmiz 440 [MH (Method a) &0 \k 62 M, O\ ' o~

wWo AN 15082. 29 mns, ES nlz 438 [VH (Method a)P@¥AB2008/001070

2008/ 139287 PCT/ 1 B2008/ 001070 68 Exanple 63:

1-{[ ( 3- Fl uor ophenyl ) am no] car bonyl } - 3-{[ ( 6- net hoxy-2-n
apht hyl ) oxy] nethyl }azeti di ne-3-carboxylic acid HO O
HNyNOM F Triethylamne (44.3 pL, 0.318 mmol) and
then 1-fluoro-3-isocyanatol¥nzene (14.1 ny, 5 0.10
nmol ) were added to et hyl

FExan(de 6@t hm{k@Fqnagmxvl)yar}agwﬁﬂ{ﬁ(ﬁﬁmﬂ;ﬂm@tnaﬂhml)ommethyl}

car boxyl ate tosyl at égze(.aipe HGarbdli0adg0! ) (see
Preparation 28) in dichloromethane (1 nL). The

resulting mxture was sti under nitrogen for 17
hours. The reactlon mas uted with dichl oronet hane
(2 mM-) and mash The | ayers were

separated usi ng a separa artridge and the
organi c | ayer ma ~oncentrated undef r educed

Slihovaroset - FEaNete ofierE oy G0ET) MG UK, luorgphen
dhéaodartmnatel (£9.7 ne, 0d$3 mesl)edraaddedd askirad mulpn ofetly! 3-{[(6-
%Qtﬁg%ﬁ-had’h )@{y&rﬁ&%&ﬂ%@rﬂa‘rﬁ&}d&@r togﬁatg C{H@ Sml_%le"ﬂ) mmol)

reac aci d

(ese Prapatation; 28hingdigjgroragthang: @ nila- g reS‘F'H%G B‘P‘&gﬁ wgs P‘é[?é’rfm
WeRours OR w2l ttﬁé:ht Sidted VA didhRFbIEABarY @SBll)Iz@d andhédaith water (2
resulting residue was, di.s rq Q
Dhk TS ATaTS SRTELSFPRIPRE ISR PGS Sopg il o e A inp proanic
l[aMrﬂwbs(cNﬁééh&dted ahdeExeﬂqcbdasreﬁéhre o Gite weoleurtﬁse pér Elee resulting
Cor do ing g{ﬁan %ﬂﬁ i ReéHR i) w@@&]@de The
E?F’ et

proprlate a di nés  of
rfeactrml wag hee)technm b?efor 20hagppnd meﬂhmemtawéyaérfa?f@stem@@qre

overnight. The solution was acidified with 2M HCI and extracted with ethyi acetate (5
mL), the organic Irayer was concentrated under reduced pressure and the residue was
dissolved in DMSO (1 mL) and purified by HPLC.
LCMS Rt 2.97 mins, ES miz 426 [MH]" (Method a)
Examples 61 and 62 were prepared according to the method described above for
Example 60, starting from the appropriate azetidines of formula (IX) and the

appropriate chlorocarbonates.

Ex -X-R' Data
61 o LCMS Rt 2.39 mins, ES m/z 440 [MH]" (Method a)
@ N

62 | /@o\ LCMS Rt 2.29 mins, ES m/z 438 [MH]" (Method a)
e
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WORMWS/13ES nl z 425

Ex -X-R Data 64 cIl HLCVS Rt 2.36
MH (Method a) 65 LCMS Rt 3. 37

WMH (Method b) F \ WO 2008PABB2818/001070
PCT/ 1 B2008/ 001070 69 66 F HLCMS Rt 2.24 nmins, ES nlz
425 [MH (Method a) N Exanple 67:
1-{[ (2, 3-Di chl or ophenyl ) am no] car bonyl } - 3- [ (4- propoxyp
henoxy) net hyl] azeti di ne-3-carboxylic acid OH
OO NC 1 OM 5 Sodium if8dide (33 ng, 0.219 mml),
4- pr opoxyphenol (67 ng, 0.438 mml% and Cs2C03 (360
ngxarbple®3nte(3-Fiveraphanitieniinplsagory}-$-flEdmetbpxyr3-aphgyoxy]

ethyl 3- thylazetidine-3-carboxylic acid
(chl oronet hyl ) - 1- {T yz} - d| chl or ophenyl ) am no] car bonyl }

azeti di ne- 3- carboxyl ate (3 ong, 0.219 mmol) (see
Preparation 29) in DVr ("1 ). The resulting m xture

R XYNOO OM
mns, ES nfz 441 |
[

was stirred at 9 8 ho Water (5 m) and
met hanol (5 ) ed and thesI® resulting
reaction m xture sstirred at” room¥enperature for
30 mnutes. 2M HCl m) was then added and the

Trisglaningy(46i3) - Qééﬁémql)cﬁ'?d\%‘é‘ Do S 1RATBEEIREER (141 MO,
Ned HiméIE Qvetd Jadasd t6liettyl QE{RBlﬁ{éﬂﬁiﬁ—z(n%ﬁhthill)oxy]me&lyl}azetldlne-3-

GRS i bt ey

). . ThEheswiting riatsire yoas stifrieé dndey nfttogsinfor HY drersodhe Wﬂon WaS
ﬁg ﬁlL anl; %ré) %F\FT‘ t l%ntgaq% é“rﬁD)%d%%hé? witly Wgte}QPmQ oTl;ke':’layers were

sampab&m@slrmsa ahasg@eganatlon'rqggtlrlgg% anggge orglg\\fﬁq%fl%yggwt'%, ccpqu@rated
Sr{qne} BaQiq grfeQSngé Vq’h& rﬂc‘:,esuftlhé k&idee WRWsorRsd anethérol (thinLeand
am d\gaO(i-{ (0. 53,|:qj_) wgs ?Qdeii 8'{{% rﬁ?ctlgpbmlxt%r{eg?as?q_lzategc%g? ff’g 1 hour
418 then stirred at room temperature for 17 hours. The reaction mixture was then
acidified with 2M HCI and extracted with ethyl acetate (2 mL). The organic layer was
concentrated under reduced pressure and the resulting residue was dissolved in
DMSO (1 mL) then purified by HPLC. LCMS Rt 2.29 mins, ES m/z 425 [MH]" (Method

a)

Examples 64 to 66 were prepared according to the method described above for
Example 63, starting from the appropriate azetidines of formula (IX) and the

appropriate isocyanates.

Ex X-R Data
64 C'\‘ H LCMS Rt 2.36 mins, ES m/z 441 [MH]" (Method a)

65 A LCMS Rt 3.37 mins, ES m/z 425 [MH]" (Method b)




2H), 4.32 (s, 2H), 4.38 (d, 2H), 6.83-6.92 (m 4H),
7.24-7.34 (m 2H), 7.65 (m | H: 20 LRVB ESCI nz

wWaBBsidhef] Exanple 68 : PCT/IB2008/001070

10

15

20

‘ (600 pL, 150 pnol of a 0.25M solution in

3-[(2, 3- Di net hyl phenoxy) et hyl ] -1- ({[ 4- (et hyl t hi 0) phe
nyl] am no} carbonyl)azetidine-3-carboxylic acid OH
NNMM YO M,s 0 W 2008/139287

PCT/ 1 B2008/ 001070 70 To a sol ution of ethyl

3-(chl oronethyl )azeti di ne- 39car boxyl at e hydrochl ori de

chTorFoet ane)| LOMSRTZ. 2painat ED m/z1325,{p] aiedd a)

1300 -pL of a 0.25M solution in
[ e{\'hgne) and 1-isocyanat o-4-
Ith ened (650 pl of a02'%|\/|qn|utinnin

1, 2-di chlor oet hane). The vial was 3;:{?)‘8 and
\Eramphect :ait-{[(2 Sopichlerplesruibarpiaclparponys- P@pmv&a'e%}oxx()@ethyl]

m-) was added and aidigin¥izadarbiRgictaB@n vortexed and
centrifuged. The aqueous gayer (1.8 nL) was renoved

and additional saturated a us NaHCO3 (2 ml) was
added to the organ c Iay

; vvas t hen vort exed
and centrifuged agai ni.T or yer (1.8 mM-) was
transferred to ‘é\iec OI on vi a chI or oet hane
(2 m.) was added he aqueous 10 Iaye,\y‘,e and this was
then vortexed and centrifuged again. The organjc

odivm -ipdigrad3s fmoardsdr mew PHRSRGUENACET dR 5478 i) ane
éQZ'gé@i nj %g H@e p@@aﬁﬂnsl)lwer Sddefin® Solsvesd sshsion r@:frrethgld 3-
unaer requc

A e A G e R e

G80 hQN@LED firbl) ($a3) Prepamdtion2d)io DI @ohiit Tmres@lihty pixfure was

AR08l TagiofRenaRet b B0 s el Bl et Peena e

sesliting graciion mmw@ maa Stibag-pt ropﬁetempawatqnaéorc?&pwwie&now HCI
§1 ?lﬁ%nwgst thdn LRAEE 5@& H{eeregultlr%o@yfé%pez{glonhﬁéér§artntBh@d between
vent .was renoved under red UCﬁ'zfdg ﬁ ﬁ_@ | r was dried
water 438 o) Angr dishleremethape Y20 Mis 'q ?r8"’te NG i'&fe!
tmﬁlzbgwd Ryndatraa the(rl&ﬁﬁecpbr)ss@ﬂ@ltol divera dark I'Eytblloil'hﬁ @il was
sol ution
SERELL i gt e WU B e 000
n2reasiug $o 9RMD:HEE \BO0 tp lgwemtlttehmmmad@es arfed ke Th¢ &Il was
ﬁ@@le\ﬁoﬁf eI-?f‘L gnetﬂ-&? of R2Gild B2 WRTolipBIhdCANER B8 Rolid in 4%

ressure and the resulting residue was
dielddbimgdd i n nethanol (800 pL) and water (400 pL) for

WNMR CAoVPR; CDRB@) &S11m62t, 34@11 MR+ (5218 3871 (€2HH94.18 (d,
3%%352? sh 2R 4 S0 PSR 405 Qmt B9, FLDPLh 5554 PBE (m, 1h);

LRMS ESCI m/z 453 [M-H]

. Example 68 : 3-[(2,3-Dimethylphenoxy)methyl]-1-({{4-(methylthio)phenyl] amino}
carbonyl)azetidine-3-carboxylic acid
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Exanpl e 68, starting fromthe appropriate azeti di nes
of formula (V) and the appropriate isocyanates,

wo eioBases” by t he appropriate phenol s of fornmul BCT/IB20)8/001070

Ri OH x)- N O O-Ar WD 2008/ 139287 PCT/ | B2008/ 001070

71 EX -X-R Ar Data 69 Me Me LRMS ES niz N 397 [H +

70 CL C1 LRMSB ES mz cl\ 430 [MH+ 71 Me H LRMS ES

mz M 413 [MH+ Me 72 | LRVSE ES mz N~ 427 [IVH +

Me~S Me Preparation 1 : 70

N- Benzyl - 3-chl oro- 2, 2- bi s(chl oronet hyl ) propanam de |

To &lsolutibrl of ethyTI3- (bhlSroWiethyhgdetndjm-&ma@exwaze) hgdraghlorizig 3600 L,
CpL ol V\@g fﬁf gollgt%n% q(ﬂ dﬂ:ﬂl&get? ne§ i@%lﬂfe ar%tlgn 4) was added

ionic ac 0 mmol
ttl@thylamee((m@@ mchf a m@n gPlitianyia 1 %@ghlgrpﬁth?'@j apg rigqe %B?tO-“-

.(f'n%'f yﬁﬁo)ﬁ@ﬁ’{eﬁe (@0t ! or\H 0. 24M %blmﬁbnl if 1%&0@6@’[3@1&!} atreévial was

reduced pressure and P
GFPEH] ST N FTTRSFATE A8 BIPH oo TSP @ariaveg agfesand
tﬁ@ b@m@ithsmlnbrttxedgndT dsanertﬂlrgeldar‘rhe aqfetds Gyal (1.836R). wasmwbyed
?}{)cﬁ §at1{r:gted (az§ rﬂl'aoHr(Tzé 8(‘2 gﬁ@gg d@ergeto tﬁg %ﬁ%n‘cola?er
Tmet Maaethérsﬂoﬂemed)ardt Cen0®ge¢h@a'ﬁ xtlepeoramc &aver (ef mly was
&ﬁgf@rﬂéﬁ%’g Biddlich Hiar 13- B@h’lﬁl%eth@ﬁé & mMivedaddedRo ite é{@%ous

concentrat ed, under reduce pressure
g%mL) was

|?Yﬁ§ @ng H&s wes than voikaxes adh sentrifugadagainy 6‘§ ofganiciayer
yasfenas e dhavichiection wian ecombMihgnihk, orfarid tayeds. b¥hevasblyent was

Gapes Meen s RTSHE 574 o 1 R (400 Nk (DOl 3
Anhydrcb? MFE (614 pL)4wé3;2aq¢bd eHpe rssm@ng(rgsmqq-bfolloweggoy( ¢gsium
?a'_p)dnate (150 mg), sodium iodide solution (600 uL 150 pmol of a 0.25M solution in
anhydrous DMF), and 2,3-dimethylphenol (600 pL, 300 pmol of a 0.5M solution in
anhydrous DMF), the vial was capped and shaken at a temperature of 80°C for 20
hours. The solvent was removed under reduced pressure. Tetrahydrofuran (1000 L)
was added to the vial, followed by methanol (1500 pL) and lithium hydroxide solution
(400 pL of a 0.5 M-solution in water). The vial was capped and shaken at room
temperature for 12 hours. 2M HCI (300 pL) was then added and the vial was vortexed.
The reaction was then concentrated under reduced pressure and the resulting residue
was dissolved in methanol (800 pL) and water (400 L) for purification. LRMS ES m/z
401 [MHT

Examples 69 to 72 were prepared according to the method described above for
Example 68, starting from the appropriate azetidines of formula (V) and the

appropriate isocyanates, followed by the appropriate phenols of formula (EI).
0

R @:OH
i
XN

T

O\Ar



LRVE APCI nfz 294 [VH + WD 2008/ 139287
PCT/ 1 B2008/ 001070 72 Preparation 2:

wa2®enzeBz 3, 3- bi s(chl oronet hyl ) azeti di n- 2- one PEIB20¢8/001070

10

15

0 Aqueous sodi um hydroxi de (10M 58.5 nlL, 585.0 nmol)
was added to N benzyl - 3-

chl oro- 2, 2- bi s(chl oronet hyl ) propanam de (57.4 g, 195.0
nmol ) (see Preparation 1) 5 and tetrabutyl amoni um
brom de (12.6 g, 39.0 nmol )71 n di chl or omet hane (230
m.). The m xture was stirred at roomtenperature for
2 hours and then partitioned between water (500 i -)
arjd Ex cHl or or¥tRiane (200 ). Mne aqueous!|| aydpataas
rd-esardct &k with dijchl or onpthane (50 nl|}RMAdEShEVZ
cqnbi ned organi B extrlacts ed Wi t hagmategT |

drji ed over 1, e umisul fate and then cong¢entrated
under reduc pressure. 10 The residue was$ then

pyri 7o ed célu Hr omat oghephy-bn si |l i ¢hRYSEl ES miz
eliuting wi @Qﬂ riomet hane lﬁ afford thg3d [MH]’e

cgnpound a in 100% yield, 50. "H NWR

( 0051‘\_/;—2, %DCI3) 0 44 (S, .84 (S| LAM)S B5. 47z
(s, . ; LCI ¥ 258 15
"Rreparati o@m\ﬁt hyil LWMH]

1-lbenzyl|- 3 ,\)(Echl or omet hyl ) azeti di ne- 3- car boxyl ate .
hydreghijoride 7- VO NCI sol ut 1 on [ QRMSO@SUM/z
etlhoxi de % et hano m., 205%. 27 mL) in
etihanol ,\QJ/@/ added t sol ution

1-lbenzyl | 3,3~ bi s( chl or onet hyl )3 et“f'edl n- 2- one (50 4 g,

|
1950 mwol) —{see Preparati-on—2)—ir—ethanel—216—m—)

at 0C. The mxture was 20 stlrred at reflux for 20
hour s Rraparatiem1 pArBenty-drbtbrd2Rwistenlorarnethyl[pP@@namide  and
di chl or onet hane (300 nL). dhe aqueous | ayer was

re-extracted with di ch.onolet hane (100 mM-) and the
conbi ned organi c sol ufi o wds t dri ed over
magnesi um sul fate and ncent r at€d under reduced

PRIERT WhRril® (86.5 rd 283 coFatf)ewsd bdded ®0h Wolution @f 3tdmdro-2,2-

gne»'uaaoh%w%&%%&’%g% AR oL e Mo R Spie T8 ) Phfintore
Whs 2ffbdrdt refluarieh 17heours afiertwhich tijoerinyvap cendepiratad gnoljvageduced
t

r(relﬁ%)ul’rlé %ta zevgtrtoa%ale{vm!jlchlﬁrg%@ag%{ % ré 9’{ %C‘(ﬂ%ﬁsﬂ'dé .ag fl_?ream

e Sol
piNpurédie@idvHz, CD3OD) 6: 1.32 (t, 3H) 4.11 (s, 2H),

4’rié’tﬂylérmhe‘tw.0 n‘ﬂ_-, %gz.ﬁ%mélﬂ)and benzylamine (28.1 mL, 258.0 mmol) were
added to a solution of the acid chloride (52.5 g, 234.0 mmol) in toluene (340 mL) at
0°C. The mixture was stirred at room temperature for 3 hours, after which time it was
partially concentrated, under reduced pressure, and then the solid, which was
collected by filiration, was washed with toluene (100 mL), followed by water (500 mL),
to afford the title compound as a white solid in 83.1% vyield, 57.4 g.

'H NMR (400 MHz, CDCls) 8: 3.92 (s, 6H), 4.52 (d, 2H), 6.20 (s, 1H), 7.33 (m, 5H);
LRMS APCI m/z 294 [MH]"
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7.51 (m 5H); LRVS APCI mz 268 [ MH + WD 2008/ 139287
PCT/ 1 B2008/ 001070 73 Preparation 4: Ethyl

w@2¢oshsusonet hyl ) azet i di ne- 3- car boxyl at e hydr opdit/mB20e82001070

HN O C Me Pall adi um hydroxi de (20% on carbon, 5.7 @)
was added to ethyl 1-benzyl- 3-

(chl oronet hyl ) azeti di ne- 3- car boxyl ate hydrochl ori de
(57.0 g, 187.4 nmmol) (see 5 Preparation 3) in ethanol
(200 m -) and hydrogenated %#30 psi, 60C) for 3 hours.
The reaction mxture was filtered through Arbocel TM

t hen t hePreparatian @ : weBsnzyb3Sens(caeronethybrretidin-gwiieed
pressure. Trituration of the residue with diethyl

ether (100 m -) affor th i Ie compound as a
white solid in 96. 0% , 1H NWMR (400 MHz,

CDCI3) 6: 1.30 (t, 3H), 405 @I 2H) 4.19 (s, 2H),
ugdus( %dl@ﬁ%ydroﬂi@e 4103,0 5(8C5 m2H585.0. R \REE addett t7/8-benzyl-3-

+ P
B A2 AP RS, (4,8 PP aoeD s, Preparation 1
aHd&b@buEIIe@lmc\murMbroeré)(QIG é- 3. mUmuxb)eunzchghlor@mtbanedmo mL).

‘ﬁ27 » %w lrred %[%8?1} tgﬁ\g?r%{u eeitop¥ lh@ﬂps 3Ad Qi”ﬁ_é% p%rtm:nec%@w&n

\@atercaso@ morenwicwamﬂmnﬁ ¢209- k) btheydaeausavRr Nas rereidiReted

\Kn?h7d| %Qné— (WPIU ar(osﬁl% c%FrfBP\%H Q)‘i'_l%éh& &drattd were washed with
uran reacti on m,xtu '?re

yaler §t'€rf+ oV& "fa@Feszum aH'Faée a%éa {hSP Ca?ﬁeeﬁa‘F? fader JPAeRy press
A REid(2 WMAs Then) pwdisd bgddehn cHrematbgrapityeomaliica peneluting with

(% ?r{l]clg:rgr%%at e@@:ﬁ%gﬁé gt ducep%uﬁc{ gssgg{sﬁrg |na‘f(f03r ﬂglgr@SQ
20NMR ( meoomazé GOl (3) 246 38448, 41D, 447)(s, 24,553 . 5H)
Ilemlef}’ﬁ)?'%/éf@f&%I .4 28 (q, 2H), 4.37 (m 1 H, 4.64
Et hy] .67 (m 2H) Preparation 6:

JPrﬂS‘é"rKﬁ% 3 3Et@1?lhl| Sérﬁﬂﬂi(hmbao&k&tyl)éheﬂﬁnésfcaﬂh@(até aydrochioride
title gonpoypd was prepared

according to the metg?gr_au on 5 using et hyl
N

Cl

A solution of sodium ethoxide (21% wt. in ethanol, 66.3 mL, 205.0 mmol) in ethanol
(70 mL) was added to a solution of 1-benzyl-3,3-bis(chloromethyl)azetidin-2-one (50.4
g, 195.0 mmol) (see Preparation 2) in ethanol (210 mL) at 0°C. The mixture was
stirred at reflux for 20 hours and then partitioned between water (200 mL) and
dichloromethane (300 mL). The agueous layer was re-exiracted with dichloromethane
(100 mL) and the combined organic solution was then dried over magnesium sulfate
and concentrated under reduced pressure to afford an orange oil. A solution of the oil
in dichloromethane (100 mL) was treated with a solution of hydrogen chloride in diethyl
ether (1M, 250 mL) and the resulting gummy precipitate was triturated with ethyl
acetate to afford the title compound as a white solid in 73.2% vyield, 43.5 g.

'"H NMR (400 MHz, CD;0D) &: 1.32 (t, 3H), 4.11 (s, 2H), 4.31 (m, 4H), 4.47 (m, 4H),

- 7.51 (m, 5H); LRMS APC! m/z 268 [MH]"



3-(chl oronet hyl ) azeti di ne- 3- car boxyl ate hydrochl ori de
(2.00g, 7.73 nmmol) (see WD 2008/ 139287

weans1BR208/ 001070 74 Preparation 4) and benzpyi/1B2008/001070
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chloride (1.20g, 8.51 mvl) to afford the title
conpound as a clear oil in 64%yield, 1.43 g. '"H NWR
(400 MHz, CDCI3) b: 1.35 (t, 3H), 3.92 (m 1 H), 4.00
(m 1H, 418 (m 2H), 4.50 (q, 2H), 4.60 (d, 1H),
4.64 (d, 1H), 7.40-7.54 (m733H), 7.65 (d, 2H); LRVB
APCI 5 nmlz 282 [MH + Preparation 7: Ethyl

3- ( Fhrégaraiort 4 \EH 3 dhbrahétbyl\seetitineyd-abedyiath mdrghlordeox

ylate M-, 0 M / ~ NG & The title compound was
prepared according to t thod of Preparation 5
using ethyl 10 0™\

3-(chl oronet hyl ) azeti di - 3- car"ﬂ)oxyl ate hydrochl ori de

F‘a?IQ&H hydrodd 188k ) o Sﬁﬁ)onprﬁepeg) a\fvhé)rhdﬂéd aBdethyl 1-benzyl-3-
}Senzo chloride to af ford

mol
@Heromethvaazet'@a?rﬁﬁa%%e aﬁwﬁm?? ige ) 517 it 1%06‘/2’?/ efMinolsFeee
arlnt‘bﬁ'&ﬁn(e‘ﬂf%ol\(abo P& Blydesgedatd@ (0t psi, BOG) fdr. ABoufs., The
rpgglog rBthU(eb PNag %"Aliil'(eg&throgglb f\rk(od:elﬂ6 &Ben %‘nH) fatr 48 Wazsf_ggnc%ﬁwéed
UNdet realiged3REssurkS Tritdr§tion BF thp aesidueoyith@lietit htgnpr (100 mL) afforded

t%F Qlﬁe g%&%ﬁﬂ@?%y%lté ?(;TRI @B 9%?/@&; Ryk)azeti d' ne 3 Car box

title co
M@N@r@éoéﬁ'&aﬁ&% 5t oI-3the. 3k AO8 Bf 2Dy 88 ét?"&n"@f’ T, 21,
4!§0be 2HREQRRASWHCI miz 178 [MH]'
3-(chl oronet hyl )azeti di ne- 3- car boxyl at e hydr ochl ori de
(600 ng, 2.32 mmol) (see Preparation 4) and
4- pfparatiba BzEYY 3(shiorontithy()444-fiogrobénzbH)azntirine-3-oaraXyiatel
the title conpound @as a clear oil in 76%yield, 558
my. 'H NMR (400 MHz, “eBx] 3) IR 1,36 (t, 3H), 3.85-4.05
(m 2H), 4.18 (m 2H) . 50 \2), 4.60 (d, 1 H,
4.83 (d, 1 H), 7.41(d, 2K 50 (d, 2H); LRVMB APCI
mz 316 [MH+ 25 WD 200& 139287 PCT/ | B2008/ 001070 75

4-Fluorobenzoyl chloride (27.9 g, 176.0 mmol) and triethylamine (53.9 mL, 380.0
mmol) were added to ethyl 3-(chloromethyli)azetidine-3-carboxylate hydrochloride
(37.7 g, 176.1 mmol) (see Freparation 4) in tetrahydrofuran (300 mL) at 0°C. The
reaction mixture was stirred for 2 hours, after which time, diethyl ether (200 mL) was

added. The mixture was then concentrated under reduced pressure to afford the title

=z

compound as a red oil in 99.8% yield, 52.7 g.
'H NMR (400 MHz, CDCl) 8: 1.31 (t, 3H), 3.92 (m, 2H), 4.19 (m, 2H), 4.28 (g, 2H),
4.37 (m, 1H), 4.64 (m, 1H), 7.10 (m, 2H), 7.67 (m, 2H)

Preparation 6: Ethyl 1-benzoyl-3-(chloromethyl)azetidine-3-carboxylate

QA

The title compound was prepared according to the method of Preparation 5 using ethyl
3-(chloromethyl)azetidine-3-carboxylate hydrochloride (2.00g, 7.73 mmol) (see
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Preparation 9 (Exanple 53):
3-[ (4-Bronophenoxy) net hyl ]-1-(4-fl uorobenzoyl)

wW@2@Bish28e- 3- carboxylic acid 0 OH F / | N O BeCT/B20082001070

title conpound was prepared according to the method
descri bed for Exanple | 5 using ethyl
3-(chloronethyl)-1-(4-fluorobenzoyl)azeti di ne- 3- car box
ylate (670 ng, 2.23 mmol) (see Preparation 5) and
4- br onophenol (967 ng, 5.594mml) to afford the title
conpound as a pink solid in 55%yield, 503 ng. 1H NMR
Fréfratidiv 4) SNRRnd6y)l chipride @4R0gh8b1 Tiql) 1. fford thmtitle igpmpound
4.53 (bn1 1 FD, 6.88 (d, 2H),
a?afiea(BTo"" ééﬁo“v'e@“‘? 39d. 2H), 0 (bm, a2 LRYS APG
‘mmwx4QD1MH{z mp@ls)p& ebd3 i 3+@n39@ H), 4.00 (m, 1H), 4.18 (m, 2H),
0‘3@”59}"4'0% 615) qfehga onﬁéfzmsa m )saxwlam(uhzm» aRBIS ACI
car boxy aci ONO-\_/ cl 15 Sodi um
'ﬁ?@ﬁ? o5 ng, 2.38 mml ) was added to anhydrous
di methyl sul phoxide (4 m-) at roomtenperature and

oS 5504 ARG P O S PR S

aC|d (255 ng, 1.08m ) (see Qpasatlon 15) in
di met hyl sul phoxi de ({ t hen added drop-w se
and the resulting m xt styrred, at room

tenperature, for 15 m notes) 2,5 20 Di chl oropyrazi ne

(194 ng, 1.3 mol) was then%added and the mi xture was
Hifd thib 8mp&ind W&%ﬁm&ﬁm o the fietfod d¥Pr&paralior 5 using ethyl

reaction m xture was dil ut 15
mpganwxlﬁzﬂ‘d@@mar@xw@}e F‘%d rgcr&%rldﬁLgS%B T&'@ ailaquee on&ma? d(see
h%\baratuuﬁ&) ERd @-cicixgibehzovl tchioriden (244 wsg, Hytdy motol) do afforddhe title

d gl di chl th 2 15
-éﬂﬁmm?%gsakﬁﬁﬁc@exhﬁggwggdﬁggﬁ%ngclaogggemesgedgleg

BV EMRNEGD Sz BDEH) BhaBe (aRd), A5t3chkint B4t del4uu SH). 4.27 (a,
%@dﬂ‘iﬁ%rpé SE5 Y. 6 bT*é.eﬂfl)e%lébt b Iﬂﬂ-l)'f £8b QUERSRMY AFC! @tz 326

Ondt o ra oh silica gel eluting with ethyl
Bt at e nethanol acetic acid (95:5:1) to give the

title conpound, as a colourless gumin 80%yield, 305

Pre\é\g)ra%gg 88/ %t%?l%sz grlgbleﬁizocy)lg%/-( %r%?n%thylggzetldme 3-carboxylate

0
(o]
N—Me
N
Cl
(e}

The title compound was prepéred according to the method of Preparation 5 using
ethyl 3-(chloromethyl)azetidine-3-carboxylate hydrochloride (600 mg, 2.32 mmol) (see
Preparation 4) and 4-chlorobenzoyl chloride (447 mg, 2.55 mmol) to afford the title
compound as a clear oil in 76% yield, 558 mg.

"H NMR (400 MHz, CDClz) 8: 1.36 (t, 3H), 3.85-4.05 (m, 2H), 4.18 (m, 2H), 4.50 (q,
2H), 4.60 (d, 1H), 4.83 (d, 1H), 7.41(d, 2H), 7.60 (d, 2H); LRMS APCI m/z 316 [MH]"



'H NMR (400 MHz, CDCI3) 8: 4.32 (m 2H), 4.54 (d, 1H),
4.75 (m 3H), 7.4-7.56 (m 3H), 7.65 (d, 2H), 8.04

w@ 20081139887 8.14 (s, 1H); LRVS APClI niz 348 [ MB}ET/1B2008/001070
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Preparation 11: Ethyl

3-[(acetyl oxy) net hyl ] -1-benzyl azeti di ne- 3- car boxyl at e
OOM O NOS5 MWW A mxture of acetic acid (163 ni,
2.84 nol) and water (200 m-) was added to a solution
of cesium carbonate (307.87, 0.945 nol) in water (1
L) under cooling with an ice bath and stlrrlng The

r ePueparatipms (Exameled®: Si4-Broswphenoxpmetiviidt(@dluaicbenzerh
tenperature, then |gze\ﬁ@i§egqg,q,gg}|,5§g,gd under reduced
pressure and azeotroped mnt , 4-di oxane (3 x 300
m.). The residue was dri ed® ~'§®r hlgh vacuumto give
cesium acetate (& g, A/888 nol) as a white
powder. A m xture g@i\‘? oduc et hyl 1-
benzyl - 3- (chl or onet hyl) zet|d| Z=-war boxyl at e
hydrochl oride (63.0 g, 07236 nol) (see Preparation
e titerdnpodidiwas patipdied (aé€arding fo Bie4iherblgscripeddionExampple 1

e

on m x n’ €00 _
mmn‘@ ¢geatRreparatign By andM-brpmaphenad@8d moah§9 imec e sifard the title

%fpo@ﬁé@%bﬁgsWdtlﬁ‘gS%%Wgéfh@% mxture (1:1, 5 x 500

Totreidon Ve S i i S ee Lt DDA 56 (om, sk
i 53 th.eH), @Bel (€\Lapor.24 @th, 2Rgler.41 (dedH):@dmO(beSQHD d.RVENAPCI

1% H s purlfl ed by chromat ography on silica gel,
u4t @ wi t h hexane/ Et QAc 100: 0- X50: 50 to give the

t|tIe conpound as a light yellowoil in 20 73%yield,

%Q?Pglrgﬂon(ﬁf 1%6?1§oyl EEWI&SM% 2y Saxy IR RasAin@ 3 chdioxylic

1- benzyl 3- (hydr oxynet hyi ) &€t i di ne- 3- carboxyl ate Me O
HO 25 Et hyl 0

3-[ (acetyl oxy) net hyl J- 1- ben yl,azeti di ne- 3- car boxyl at e
(50.0 g, 172 mmol) e riepar atlon 11) and potassium
carbonate (23.8 g, I¥Z I),Ofﬁse gnol (1 L), was
stirred at roomtenperatoure fo Nhours. The reaction

h .
BRI S e BB By
miL} 3t raord tm@ﬁ@@lﬁh@@ﬂ@@d ROy [aBHOESN @tmaspbereyfpr 30 minutes. 1-
gQrLdzgyl%f &ggpomhmietld-ﬁ@% é%FkQﬁWCC akigy Bi55 VR, SEPRT AN, (see

ueous er was re
Preparation 13) in dlmethyl sulphoxide (1 mL) was then added drop-wise and the

resulting mixture was stirred, at room temperature, for 15 minutes. 2,5-
Dichloropyrazine (194 mg, 1.3 mmol) was then added and the mixture was stirred, at
room temperature, for 3 hours. The reaction mixture was diluted with water (15 mL)
and washed with diethyl ether (2 x 15 mL). The aqueous layer was made acidic with
aqueous hydrochloric acid (2M, 2 mL) and extracted with dichloromethane (2 x 15
mL). The combined dichloromethane layers were dried over magnesium sulphate and
concentrated under reduced pressure. The resulting residue was pLirified by
chromatography on silica gel eluting with ethyl acetate:methanol.acetic acid (95:5:1) to

give the title compound, as a colourless gum in 80% yield, 305 mg.
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extracted wth chloroform (2 x 300 nmL). The organic
| ayers were conbined, dried with anhydrous sodi um

waeeiophzwe] filtered, and concentrated under r eRPCERR008/001070

pressure. The residue was purified by chromatography
on silica gel, eluting with hexane/ EtOAc 5

90: 10->50:50 to give the title conpound as a
light-yellow oil in 50%yield, 21.4 g. (Rf 0.1;

Et CAc/ hexane 1:1). Preparat/fon 13: 1-Tert-butyl

3-ethyl 3-(hydroxynet hyl)azeti di ne-1, 3-di carboxyl ate
INENNUR (ABBANEZ,0CD@:)-5: Nt.82 (FICZH)04 BAI(, et b B 696 3, &drbafn(m,

?H ro@%’\%ﬁyu%zﬂé'?@e‘.tﬂél@ %@oﬁ‘y’FﬁP’éS“ef““ﬁ”g, 85. 8

nmol ) (see Preparation 12) and di-tert-butyl

di c 1 £ gcab
g ] e B astrai et

ur

psi) for 16 hours. The cata ﬁ\ﬁas renmoved by
filtration through Cel ite shed wi th ethanol (5 x
100 nL). The filtrat rated under reduced
pressure. The residueswas purifiaﬂ by chr omat ogr aphy

R idvie ot ceelloath 118 Ehmgairohend Vet ooy b ity Siepe i3 2

sﬁxﬁ%w bﬁéﬁl,uml&rlﬁbr@te (G6F.8@, 3945 FEpDicwatex@re unda_r)coolttg vmm:an

6th and iﬁ?@g 3%2; %(Tﬂgiﬁl& )&@'e 9\%@ a’urﬂeds or(fo mlr%ws' at room

tErH))eraﬁlrQ@he(rt it whs }qpnt;_eotratﬁ@plaglqt rp@tppeg!;pressure and azeotroped with
114 ﬁ%?é%y{ )33(‘0'%9)" Om%glal\{é Wag Sﬁécﬂld&i@r I3|gﬁ %M)ﬁ/ﬂol gWeafelsiﬂm
el (68,5 S A 88 P POnsETy B EPRUE PiaE Fyldsh v T
&-nﬁ -3f(6mbrbhme(f§'$ azdlidppead- ﬁrﬂ:mlafb&)ydmlslonﬁes 6810\ 0.238 mbl)l (see

ro ride in

Bpralen 21 Faoieh s dirs ¥ 892 Hidmeton Aifoe ¢t 1
ms(itlnred anas-toneq food beurs.r ahe deagtictemixdusel wee theprasgled e room
t%ﬁ@g}ag Y ed \/Wxt&h 1511 I\%aq}agxé’dﬂ%d( 1Ad rrihe) p\%@gctt R8s extracted with

resid di ssol ved i n_ dichl or onet ha (15
hﬁ_X)andﬁtﬂ)Acrmlaurwﬁélnﬁn(e‘SOp mL)gghe ﬁtganlfgaygrwp)w% W|th brine,
afickbd, TRed it £HH§!BM[|§ S08iSmS siaye, arkded, 2ad zasporated under
tpelgiltlc?ercjl pqgssure 7'Fhe resn?iue waé’ %l?r?fsed b@cc-ll"l-{olmBa%)og(?asgh?/%]ﬂos?I%a gel, eluting
with hexane/EtOAc 100:0—50:50 to give the title compound as a light yellow oil in
73% yield, 50.0 g.

(Rt 0.16; EtOAc/hexane 1:3).

Preparation 12: Ethyl 1-benzyl-3-(hydroxymethyl)azetidine-3-carboxylate
Me, ’

)

Qo

HO

Ethyl 3-{(acetyloxy)methyl]-1-benzylazetidine-3-carboxylate (50.0 g, 172 mmol) (see
Preparation 11) and potassium carbonate (23.8 g, 172 mmol), in ethanol (1 L), was
stirred at room temperature for 6 hours. The reaction mixture was then concentrated
under reduced pressure and the residue was partitioned between water (800 mL) and



78 nmi, 6.17 nmol). The reaction m xture was then
stirred at roomtenperature for 2 hours before being

w@ewsasm2sat ed under reduced pressure. The resuPCT/IER008/001070
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resi due was partitioned between diethyl ether (200
m-) and water (100 nL). The organic |ayer was washed
W th 1M aqueous hydrochloric acid (50 m-) followed by
2M aqueous sodi um 5 hydrogen carbonate (50 nli), dried
over magnesi um sul phate, filTtered and evapor at ed

under reduced pressure to give the title conpound as a
chimkaformi 68 mb).| Theor8®ué kayerwgs separated, and thasagyepys lgysr wag Je-
th%geté;dz\gg;l? Iﬁ:&?ﬁﬂﬁ‘?‘é 4 96b ). The or?anlc layers were combined, dried with

rox met hyl ) aze I
By PP el T grsa,.qym?qmw Aoy he
rasleed w8 ﬂnlﬁ@qb@%r&'@tography on silica gel, eluting with hexane/EtOAc

h tidine- t
I e e
(RiG1rEfDAchBeneiixt)ur e was heated to reflux for 3 hours,
15 cool ed and concentrated under reduced pressure. The

resulting residue was dissolved in water 0. m- nd
weRseRatation 18: diTerttbyty! aeHwt3- (fwe)romethwiﬁéetgwgo% gic?szyel?ate
was made acidic wth 2Maqueouss hydrochloric acid (6
m -) and extracted with I ,;cetate (5 x 10 nL).

The conbi ned et hyl acetate extfacts were dried over
magnesi um sul phat e, filéem a concentrat ed under
reduced pressure. The r ési due s 20 triturated with
diethyl ether (5 m-) and filFfered to give the title,

d wh S d 0 -
ISN%B@%O(@@ %nDNlé%rﬁ%né 0&*)2 g)n w40 Yhédd, tc5 QtH?U 1-ddnzyl-3

@y@‘gxw’rdpthyj_)a;q)tldmg 310frlioaylatf (% 4 g, &5% § gmecgg) (sge ﬁﬁepa f%i&)ﬂzl?ijand
di-tsh-buth darbbiats ,(19.7 H, . 9070 46mal),5b tetrahydtdfyra? .(8W (wl). The

@E%‘}OPEE@%%@ weﬁ%yf%gge?é g I(%s'v'_grl) ff)r %g h%@ 2%@ /c;‘%%fg\zas removed
By fil¢atCinl toroabie Ot }antswemadr\mtkwtbaﬂw (5 5480 inghi) nd g filtegigras

éy‘e!por%te%cdn%er r‘éhu&!a‘ pr«géure. The residue was purified by chromatography on
silica gel, eluting with hexane/EtOAc 100:0—75:25 to afford the title compound as a
light yellow oil in 67% yield, 15.0 g.

(R¢ 0.33; EtOAc/hexane 1:1); '"H NMR (400 MHz, DMSO-D6) &: 1.20 (t, 3H), 1.37 (s,
9H), 3.70 (d, 2H), 3.77 (d, 2H), 3.94 (d, 2H), 4.14 (q, 2H), 5.20 (¢, 1H)

Preparation 14: 1-Benzoyl-3-(hydroxymethyl)azetidine-3-carboxylic acid ethyl ester

0,
Q
N \-—Me
0 HO

'1-Tert-butyl 3-ethyl 3-(hydroxymethyl)azetidine-1,3-dicarboxylate (1.60 g, 6.17 mmol)

(see Preparation 13) was dissolved in 4M hydrogen chloride in 1,4-dioxane (10 mL)
and stirred at room temperature for 18 hours. The reaction mixture was then
concentrated under reduced pressure, azeotroped with 1,4-dioxane (15 mL) and the
resulting residue was dissolved in dichloromethane (15 mL) and triethylamine ( 1.89
mL, 13.6 mmol) was added. To this mixture was slowly added benzoyl chloride (0.72



O 4-Propoxy-phenol (660 ng, 4.35 nmol) was added to
et hyl 1-(4-chl orobenzoyl) - 3-

w@ etvBosuset hyl ) azeti di ne- 3-car boxyl ate (550 ngpPCI/IB2408/001070
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25

mml ) (see Preparation 8) and 5 cesium carbonate (2.83
g, 8.70 mml) in dinethylformam de (5 nL). The
resulting mxture was stirred at 80 C for 6 hours.
Water (5 m-) was then added and the reaction mxture
was heated at 60 C for 30 mi®nutes and then allowed to
cool before being partitioned between water (30 niL)
rald6. 6T myrholac Ehearaaci@omiduye WeRdhery slétadsat PaPPMARISIUFRERE 2
I?Q%lrfb&%l‘éﬂgetbﬁ%@ﬁ%\fég rﬂn'n@éﬂ r@dlﬂ:%ﬂ %ré%@ﬁlret hee r@éﬂltfn@%ﬁdile was

| oronet h ane
R RTP bSO RE1oE (B9 264 BRRELg Bl 10 Biodtic ypves
\ﬁéﬁh@@ Rfith Alveshue BEEhydisRloEie dcup (S® &ilLy eollowdreby 2HlUEHquBog sodium

l‘(ygfpgay cgr\ga lﬁt?‘ géql\ﬁ"{’)h gréecp %’ Cmrg(ﬂ)rrlreas @9&&&@’ ?ﬂer%h Iah& @va%%tated

wHdehtedncmigdréssne:; tmgivi Mtleacoeuopmdm ajcql@olesspeitin 8% vield, 1.4
%lchloro met hane (0%to 1009 to give the title

ound as a brown solid in 47%yield, 220 ng. 15 'H
w%w@@m&wm@m) 8: 3 70 (s, 2H), 4.00 (d, 1 H),
4 11 (d, 1 H, 4.10 (d, 1 , 4.40 (d, 1 FD 5.20 (br

LRI\/B Qp@thugnlﬁéj éﬁzﬁ}_%m_é 4&%{%%&%%} %nze 3(; boxyllc acu'i_l)

4- (5- Chl oropyri di n- 2- yl=Fphenolp. &/ HO cl

Tetraki s(tri phenyl phosg . ’UIUH(O) (4 7 9, 4.05
mol ) was added to a stirred /s spenS|on of
2,5-dichloropyridine (12.8 g, 8&s1l nno

4- hydr oxybenzene boronic aC|d (21.

peragysi Uediay bBYHPdde 12V ¢ 8’111-)1 Wﬁ§| )a ﬁﬁd d,t%xan%enzoﬁ 3-
(h%@,%xmethy g@ﬁﬁildmlﬁartﬂcﬂ@& mcH. effiye esesu(ttd ng Bidxtrome) (see

BeerarioprinMyneGantt (1 by T fils fosied o i o hours,
Cotdd rhgl . co'ﬁbmtramdgandar phas;eel msmshé'bev\nesmitnm |r¢sgiue was
bika el w gF t1%q-al_§ Qébe\ﬁl'tﬂjmtﬁw&r{@ R mLy "I}hteechﬁgo@rlﬂler

concentra ed ced pressure. The resu
wes imtde agidis Withy 211 |ag\4|eous;hvér|@¢'aﬁrm e Eomly) apd %’F‘ﬁc&?ﬂ%ﬂ@l ethyl

gééﬁtb '@Qx b tb). d’l‘ﬁ‘é‘&‘:d?ﬁméﬁm gt RRYs WEH dAed bwer afahnsguim
he title co whi;te .solid in

N L L i e L e S M T
PEraeB2O0 &A1 @FRr (BMLParpditadd tngilsthe title compound as a white

Zoikidn Y. QIRPBESM) - 5- et hoxypyrim dine M N N

TH NMR (400 MHz, DMSO-d6) 5: 3.35 (s, TH), 3.72 (s, 2H), 3.98 (d, 1H), 4.11 (d, 1H),
4.18 (d, 1H), 4.40 (d, 1H), 5.20 (br s, 1H), 7.40-7.55 (m, 3H), 7.60 (d, 2H); LRMS
APCI miz 236 [MH[". -
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4- Chl or obenzeneboronic acid (7.25 g, 46.35 nmmol) was
added to a stirred solution of

_ 46. 35 nPOI/)B2068/001070
1, 4-dioxane (66 mM-) and water 5 (33 nL). Potassium
carbonate (6.41 g, 46.35 nmmol) and

tetraki s(tri phenyl phosphine) palladiun(0) (2.68 g,

46. 35 mol ) were added and the resulting m xture was
stirred at 100C for 50 m ntes. The m xture was
partitioned between diethyl ether (350 m-) and
aQuaRnstichots: (HE-BYibrobrnzbel)-Sehydro>xymethyl)adetidion 3ganpoxyfie éCId
aqueous | ayer was re(mextractgg wi th diethyl ether (2
x 100 nlL). The conbi negam i racts were dried 10
over sodi um sul phat e, i er hrough a plug of
silica and concentrated unger™reguced pressure to
afford the title conpound,Pafter triturati

4Peaphyy-phanple (660 1109 4B MMR) was \aedee 1 &thm ﬁ \éy' rog@)wzoyl) 3-

hl%}o%etlﬁ/{)gfétlglneb%o t81(B5 g, b WHmmdip( sBéEH}aﬁa&htldm 8) and
ST PR @pﬁéhﬁ%'g'“n%PﬁE‘XWWW%%@Hq (1B Irgliting
Rixébe wasdtifred 2260 Pcerpas atoursn Yl\&)er (GrersL)divass thiew exdldizeh and the
Wi)égt étuger\ﬁm artecf' 2t 60 fé? 3 e‘E’Hd tﬁ@@%l}e 8% goc(l Pefore

our S m xt ure
Imlsg pamtlorted mmeebemamre(ﬁo dnlétawﬂ etayl psetale1G0 Y. ) Thengausgus

?é Uik e%a@ﬁ UgQsts wedi ’H\m h})@&d?lgﬁie Qéﬂlﬂ baqattRers Oé%btédl W|th
00 e organic |a tracted and

eromgirare (2030 L., Tos FPRARRORR TUSF G eﬁeé%ﬁfb%*a%f oo
éuubﬂa@é efld mc&%@enumm agdusad esressackuc ethepreasiing eesidlisewas
lfr#lss d&f hcgnré:rﬁqtﬁ\;\@(%%@%hﬂ% ct:aeggel #4(8? ]g)o Vé;ﬁt@gew{tﬁo n‘{grableﬁto of
8ighlomethahetmett@Rolrageticl d¢id\NAR: 1040 0n Nisbioroamethae 9% tp, 1PP%) to
é@:‘fr il pGr 7g = hm it 4ok viel po0ti, 10 20087 159267

IH NMRA400 MblzePMEPHE) 3- {3[7@65 D oY/ (A 1 i ! K?M)Ltix‘y](}f@t B,
'4b (&Zﬁ—i)' g0 %6r 3 1‘+‘-|§HO9?@"2®97 68 (&IFQBFM 8 (I D 1H)/ LRMOAPCI

chl or of or nat e nmol ) was added
iz A2V uor obenzoyl ) - 3- {[(6 5
nmet hoxy- 2- napht hyl ) oxy] net hyl }azet i di ne- 3- car boxyl i c

acid (150 n, Pl%pgpatimw 4-E§8ﬁoropyridin-2-yl)pheno|

N=
HO%CI

Tetrakis(triphenylphosphine)palladium(0) (4.7 g, 4.05 mmol) was added to a stirred
suspension of 2,5-dichloropyridine (12.0 g, 81.1 mmol), 4-hydroxybenzene boronic
acid (11.2 g, 81.1 mmol) and potassium carbonate (11.2 g, 81.1 mmol) in dioxane
(100 mL) and water (100 mL). The resulting mixture was heated at reflux for 2 hours.
The mixture was partitioned between diethyl ether (250 mL) and water (250 mL). The
6rganic phase was washed with brine (150 mL), dried over magnesium sulphate,
filtered and concentrated under reduced pressure. The resulting residue was purified
by chromatography on silica gel eluting with dichloromethane:methanol (96:4) to afford
the title compound as an off-white solid in 81.1% yiéld, 15.5¢.

LRMS ES m/z 204 [M-HT
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Exanpl e 14) in dichloromethane (3 nL). The m xture was
stirred for 16 hours. Amonia solution (0.880) (29

wW@LR080a39247 ol ) was t hen added and the m xt ur eP@EBEB2008/001070

stirred for 2 hours. It was then partitioned with

water (20 m) and extracted with dichloronethane (2 x
20 nmL). The conbi ned organic extracts were dried over
sodi um 10 sul phate and concentrated under reduced
pressure. The residue was plrified by chromatography
on silica gel, eluting with a gradient of

hept ane: ePrgdaraimatwt 2-(4-8Blorbhenyl)-SomatboRypyrnignge t he
title conpound as a white_golid in 42%yield, 63 ng

"H NVR (400MHz, DI\/BO%\ @ § 3H), 4.13 (d

1H), 4.20-4.30 (m 2H) 1 2H), 4.56 '(d, 1 H,
4ZCBI5F016eﬂ2£énebnrorﬁ¢-l;aq:ld 17.2%9,7/483% mmol)gwq; adged;tp q gtlrre}_i qq)u’uon of
%rlﬁoro% rzéth&{{lg\fm%g ﬁ'{? 70 b%fﬁ%nﬁ‘ 4n 4Q9d|$)4¥hua 166 mL) and water

epar at

@33 (naim <E’ptﬁ¢§tlmwa5homafes‘6 frb 0N 65 3D B\ AN dsteksgriphenyiPRogrpige)

perbd@tif(0) @689 Q6:3%mmbl) el &dded @hd b resulting noigtoreouststivad at

&Oegg‘[rnggq g}?pcu?erfgl ﬂ'g%él%eh gl@geytpgl?onedebe?weekr)\eéj ettlﬁ ether (350 mL)
A &dileBiO 8RS Iny@rositie dolnton3(1Marbox) atTee adeashiayerivess re-
é{?‘%gﬁegr"‘{%ﬁ gﬁﬁ%y O{ﬂer é) Z(?}ﬂlaﬂﬁ W&é’%&& Q*t%l%s%ré Qried
QR0 8¢diBH S&Ehmﬂteﬁﬂ GUSlAQDKﬁLPWQ)Of dizapnd gencgniragpd ppder reduced

% re o afford the title compound after trituration with diethyl ether (100 mL), as a
| 'or obenzoyl) -3-(chl oronet hyl ) azeti di ne- 3- car box

W'E?t?@“d BI39.6%yigl 4088 0 cl The title conpound was

mmg@saﬁ/_zagw\mdrng to the nmethod described for
Preparation to give the desired conpound. 5 LRMS ES
mz 316 [M—|]+ Preparation 23: Ethyl

3- (chl or onet Rydppration A9e2-teRlybrepkeny))\eirmidin-giohe- 3- car box

ylate o O
e
—N

2-(4-Chlorophenyl)-5-methoxypyrimidine (100 mg, 0.453 mmol) (see Preparation 18)
was dissolved in hydrogen bromide, 30 wt. % in glacial acetic acid (3 mL) and brought
to reflux for 3 hours. The mixture was partitioned between diethyl ether (100 mL) and
saturated aqueous sodium hydrogen carbonate solution (100 mL). The organic layer
was extracted and washed with water (100 mL), dried over magnesium sulphate,
filtered and concentrated under reduced pressure. The crude product was triturated
with pentane (60 mL) to afford the title compound as an off-white solid in 88.0% vyield,
82 mg. 'H NMR (400 MHz, CDCls) &: 7.42 (d, 2H), 8.29 (d, 2H), 8.45 (s, 2H).
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N\-M r0 Ocl Me The title conpound was prepared
according to the nethod described for Preparation 10
3-(chl oronet hyl ) azeti di ne- 3- car PORH2808401070
hydrochl ori de (see Preparation 4) and 3-chl orobenzoyl
chloride to afford the title conmpound. LRVS ES nfz 326
[MVH +. Preparation 24: Ethyl

3-(chloronet hyl)-1-[(4, 4- d|f|uorocyclohexyl)carbonyl]
azetidine- 15 3-carboxylatest FF O/-M O N O cl

N-[ 3- (D nmet hyl am no) propyl ]-N -et hyl carbodi i m de
hiepaetioh@0i tie-K18&oBerayy!)-B{®avethoxyed-haphthyl)oxy]methyl} azetidine-
4, 4-di f1 uor ocycl ohexan acid (76.7 ng, 0.467
mol ) and then triet h?‘fggﬁp%m(dl% AL, 1.4 mmol) was
added to ethyl 3-(chloroffathyl )azetidine-3 20

car boxyl at e hydrrechtori de . 467 mmol ) (see
Preparation 4) in N©
reaction was stirreo fr oowR t enper at ur e

: 5.o1L) . The
and then water (5 m) °was added. The resulti ng
mthy]t thigrofoasatst (38 rigg 040 ommoals was f asided tond -fralussobemeayl)-3-{[(6-

el 5y %éﬁﬁ%%&“ﬁ??%ﬂ AR IS0 0. 38 fmop (e
Emmam) amdiichioraresthanst Gdmishddher '@%‘éféa’aQSSt'HP‘ég%ru?% hours.
ﬁoﬁgssléll lbﬁ“éb %@‘ W%Mfi f \Déé Ras StdeH Ak BEGhix@re was

I'sol ute Flash 2008/ 1 CTé %008/ OOlOQZ ) with
Sred dpt Piheyes. B wasi thgn \ﬂaftFiO'PFé’tW eﬂaetf d @ k209, EXFC{qW
GieNBromBthads (Bx MiLE Bied danbinedTganioyéxédacts wees dripd clet $duRm
é_ﬁ&*?'tw_%%% cemen%ﬁjad ugd%%regt Ced%?%ssu}%(sé’g% I%Issidlg{l)\Nagzumféed by
ﬂbdmatﬁgl)aphworilﬁhc@d;,el Eljing vifP8 g(admngcpﬂ)hepmng.gthyltﬁgetaj_e (B:20 to
@ glv@‘ﬁlgt mégué% 326 V&%'thldpﬁ Q@%ryﬂstld ‘BQ n?g"3 Et hyl

hf etray ro-2H pyr é/ ?_Py‘u
atw.wﬁ@\merﬁfai%m 21 (5] e A, TH), 4.20-4 30 Tm, 272 41
2H), 4.56 (d, 1H), 7.05-7.18 (m, 2H), 7.25-7.37 (m, 5H), 7.60 (s, 1H), 7.64-7.75 (m
4H); LRMS ES m/z 409 [MH]*

Preparation 21: Ethyl 3-(chloromethyl)-1 -(3-methoxybenzoyl)azetidine-3-carboxylate

/Me
% \’—Me

The title compound was prepared according to the method described for Preparation
5 using ethyl 3-(chloromethyl)azetidine-3-carboxylate hydrochloride (see Preparation
4) and 3-methoxybenzoyl chloride to afford the title compound..

LRMS ES m/z 313 [MH]".
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O Od 10 The title conpound was prepared according
to the nmethod described for Preparation 24 to using

we@edvgl13287 chl or onet hyl ) azeti di ne- 3- car boxyl at ePCT/IB2008/001070

hydrochl ori de (100 ng, 0.47. mol) (see Preparation
4) and tetrahydropyran-4-yl carboxylic acid (50 nyg,
0.38 mmol) to afford the title conpound as a white
solidin 51 %yield, 57 ng. 1H NVR (400MHz, CDCl 3) 6:
1.27 (t, 3H), 1.55 (bd, 2H)82 2.86 (qd, 2H), 2.39 (m
1H), 15 3.39 (td, 2H), 3.83 (bd, 1H), 3.88-4.02 (m

4 Pyepadatdf 22bEthy! HH)B;chibrabénzdytl;3-( mwromtmaaz(eqwne Biqprooxylae
(bd, 1 H); LRVMS APCI mg 290/ 292 [ MVH + Preparation 26:
1-Tert-butyl 3-ethyl
3-(chl oronet hyl ) azet | e-1,3 \c_:_arboxyl ate M Me
Me-~~-Me OO ONO ON | —Me

3-(chl oronet hyl ) azeti di né- 3- cagboxyl ate hydrochl ori de
(4.0 g, 18.68 mml) (see Preparat| on 4) was suspended
The tiflefopmpagret wasepreiBisedrageording torthe meifiod Weswibed, fop Pregaration

%eqnghgm gorﬁg(gjﬁ,g foll owed by di-tert-butyl
Arbonar r\ézw 20.6 nmol). The reaction mxture
'v@ésﬁﬁéwzﬁ‘ kg under nitrogen for 18 hours. Ethyl

acetate (60 nml) was added, and then the m xture was
washed with 100

ter ., Lol lowed by Dbr.i
e B L ARl S PR el
magnesi um sul phat e and~=goncend rat ed under reduced
pressure to give the tgarc nd as a pale yellow
oil in 97%yield, 5 0¥ ¢
PCT/ | B2008/ 001070 84~°. HYNMWR (

081Me39287

OOMHz, CDCI3) b: 1.28
(t, 3H), 1.42 (s, oM, 381(d oH), 3.89 (s, 2H),
Phelftle dothpodihd waé‘pr%éar@@l acc,%H}lng 1oRNG nfethodl desetib8d [fdvtifireparation

Preparation 27 eri -
%uflpq ST Ry R ) Sy eI Prosplapfesog. Praparation
4), 3B SseRYdyRERoridvRo é)forﬂ)the(}}tle l¥Bmpeur@. ~

LRMS ES m/z 326 [MH]".

Preparation 24: Ethyl 3-(chloromethyl)-1-[(4,4-difluorocyclohexyl)carbonyl] azetidine-
' 3-carboxylate

QT

N-[3-(Dimethylamino)propyl}-N'-ethylcarbodiimide hydrochloride (89.5 mg, 0.467
mmol), 4,4-difluorocyclohexanecarboxylic acid (76.7 mg, 0.467 mmol) and then
triethylamine (195 pl, 1.4 mmol) was added to ethyl 3-(chloromethyl)azetidine-3-
carboxylate hydrochloride (100 mg, 0.467 mmol) (see Preparation 4) in
dichloromethane (5 mL). The reaction was stirred for 1 hour at room temperature and
then water (5 ml) was added. The resulting mixture was stirred vigorously for 5
minutes. The layers were then separated. The organic layer was wéshed again with
water (5 mL), dried over magnesium sulphate and concentrated under reduced

pressure. The resulting gum was purified by passing through an Isolute Flash SCX-2



M N M O~ 1-Tert-butyl 3-ethyl
3-(chl oronet hyl )azeti di ne-1, 3-di car boxyl ate (200 ny,

wW@200803928Dl ) (see Preparation 26) was di ssol vedI/iB2008/001070
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DMSO (5 nmlL). Potassium carbonate (200 ng, 1.44 nmol),
sodi um i odi de (162 ng, 1.08 mmol) and

6- net hoxy- 2- napht hol (151 ng, 10 0.86 mmol) were added
and the m xture was heated at 80C for 22 hours. The
reaction m xture was partitéoned between water (10

m-) and ethyl acetate (10 nL). The organic |ayer was
coiribgs; teduding rvdtht hethampl o give |they bitte ermpdund tases white peligt iB p9%
@@IP ger%@y acetate (10 nL x 2). The corrbl ned organic

X were washed with 1M Na

IFatR (€00VIE, GOGI B i Foth 25Del EAABIT B B e il 2H). 385

stQnPrstgaa(heQHmdﬁz ba52m)Edgee(d ﬂﬂ)elsszer(qa aH, gBAViebd, HHE); LRMS
C as a dar rown oil in 75%y|e d, 226
fgc! m@ﬁ@@%%é I, 316 [M+Boc] + Preparation 28: Ethyl

3- {[(6 met hoxy 2-napht hyl ) oxy] met hyl } azeti di ne- 3-car bo

t
ﬁ/ﬁ‘? agaﬁggu |3§ clalgog% % g qt%raRéoQiEH é&'ﬁ%?t %&gb%jl I& gzetldlne
1-tert- butyl 3 et hyl 3- {gagnoxylate
met hoxy- 2- napht hyl ) ox thyl }azetidi ne-1, 3-di car boxyl

ate (1.11 g, 2.67 see PBéTJ"éFrann 27) in
" reacti on m xture was

i sopropyl acetate (15
heated at 40C for 18 hao#irs™and then concentrat ed
under reduced pressure to giveé'the title 25 conpound

q‘ﬁ/le_uﬁtlé %n%hd {Ng% g grtegtéa;%ﬁdlrgg gd !/ﬁle thethdd\fesEhedifar Fréparation
4 10 Hupg,pthyl 3- (chloromethyl)azetld|ne-3 cgrbggy a(l)tg (-})1ydr%ghIoplrlrd%Q‘?eidal Fnlg,o{)] 47
Em(&)h{seé q*rep:hyiuan Iy {ahé Zet%m)umbyramgh eapbyyiciacid] Gariong.38
b S B 05 SRR Bt s & gl © O
't NAURe ooMblzeC Dalg)ed: ( R27rit) 3H), 1.55 (bd, 2H), 2.86 (qd, 2H), 2.39 (m, 1H)
3.39 (td, 2H), 3.83 (bd, 1H), 3.88-4.02 (m, 4H), 4.09 (bd, 1H), 4.14 (bd, 1H), 4.26 (q,

2H), 4.52 (bd, 1H); LRMS APCI m/z 290/292 [MH]"

Preparation 26: 1-Tert-butyl 3-ethyl 3-(chloromethyl)azetidine-1,3-dicarboxylate
Me Me
Mea}\Me O)
O%Nggko
cl

Ethyl 3-(chloromethyl)azetidine-3-carboxylate hydrochloride (4.0 g, 18.68 mmol) (see
Preparation 4) was suspended in ethyl acetate (60 mL) and triethylamine (5.21 mL,
37.4 mmol) was added, followed by di-tert-butyl dicarbonate (4.49 g, 20.6 mmol). The
reaction mixture was then stirred under nitrogen for 18 hours. Ethyl acetate (60 ml)
was added, and then the mixture was washed with water (100 ml), followed by brine
(100 ml). The organic phase was separated, dried over magnesium sulphate and

concentrated under reduced pressure to give the title compound as a pale yellow oil in
97% vyield, 5.01 g.



5 was added dropwi se to et hyl
3-(chl oronet hyl ) azeti di ne- 3- car boxyl at e hydr ochl ori de

W@ 208/13287 0. 774 mol ) (see Preparation 4) and PCT/IB2008/001070

10

15

triethylamne (226 pL, 1.62 mmol), in dichloronethane
(3 m), at 0OC. The resulting mxture was stirred at
room tenperature for 18 hours and then diluted with
di chl oronmet hane (20 m -) and water (20 nL). The
slight suspension was filte¥ed and the | ayers were

separated. The aqueous 10 | ayer was extracted further
i NHRA#QIMte, 6RStsh&in é-28 203k, 11249 @H) He8 t@nBih  §9 8% ghi 18

X ‘um sul phat e and
@O%%)gﬁ ?? aﬁﬁ? LLES 9%/-22782[@4#4] p

d under reduc ressure. The residue was
purified by flash chronatography (et hyl

Fep bRt aRe-bLBI §8thyl B BaAStheY-2-waphihyGékymsetipijueatigine-
to give the title conpq&w&:q%6®ﬁéhear oil in 74%

yield, 210 ng.. 15 1H CDCI3) b: 1.34 (t,
3H), 4.00 (s, ZFD Meeg (d, ZFD 4.31 (q, 2H), 4.41

(d, 2H), 6.70 (bs, %] 2H), 8.20 (m 1

H; LRVMS ES m z 365, 367 eparatlon 30:
1-tert-butyl 3-etfyl/3-(i yl)azetid i ne- 1, 3-d
i car boxyl ate Me NK:/\-NE O NO 20 A m xture of

1-tert-butyl 3- ethyl

HCE YR T VR e

Gee PPharitidn) 26) was disedive ih DMSD (5( mB)o Pdtyssivvasarkariate @G0 mg,

Bt el SR SR B2 e 4708 g 7€ a8 2 At 381 mo,
0.860mmbl) weTt eddegiand$hel w@rrem hestgsiaptaB@ g fahGZth?e"S The

¢ f 3
Féragq’cﬁ:' ﬁ:IIX{L@%/ fas g@ﬁﬂ%tﬁgé}ﬂ@{%\gatﬁf@l'om)t £H00§tHi/I atefitd 29 mL).

%ll%grgﬁwy lawﬁ@asmﬂ%ﬁwdcawag aayReys 1EyeNasd ”TV@ %%‘?ﬂﬁ%w'ﬁ‘t ethyl
aééi@cs, AL & 2)r €RS Usrabihed arbine exttdes Weré vesteanyitutid Na©Ha10

A% Y Lo LB L BBt Ve

Rﬁﬁbdm@%fmmmhe 8 dompmm a(s@@arwbmwn@nbm % tield] 2281mg.

g&¥f§%%mb%ﬂ$§M&%%§??% 3.84 (d, 2H), 3.93 (s, 2H),

2H) Preparation 31
1-tert-butyl 3-ethyl

| 3P§Jp%5a‘ti6ﬁtﬂ%05ﬂﬁyl%{{K@M&M—)ZW]\W§Mhietf@l§@idudlgavg -cafboxylate

20

r I
di car boxyl ate kaaw

Me%’

Methanesulphonic acid (308 mg, 3.21 mmol) was added to 1-tert-butyl 3-ethyl 3-{[(6-
methoxy-2-naphthyl)oxy]methyl}azetidine-1,3-dicarboxylate (1.11 g, 2.67 mmol) (see
Preparation 27) in isopropyl acetate (15 mL). The reaction mixture was heated at

40°C for 18 hours and then concentrated under reduced pressure to give the title

25 compound as a red oil in quantitative yield. LRMS ES m/z 316 [MH]



Di et hyl sul foxide (250 nlL), potassium carbonate
(37.73 g, 274 mmol ) and 6- nethoxy-2-naphthol (24.96

w@20084328Mm0l ) were added to a solution of 1-tePCFImBYH001070

3- ethyl 3-(iodonethyl)azetidine-1, 3-di carboxyl ate
(50.4 g, 137 mmol) in acetonitrile (90 10 m-) (see
Preparation 30). The reaction m xture was then heated
at 80 Cfor 4 hours, after which tine it was all owed
to cool before being partité¥oned between water (500
m-) and ethyl acetate (500 nL). The aqueous |ayer was
s e prdpatation290EthylS-(onlgamethyl) 1 (2 B-dighloraphs e mMingl@E Ry } h
water (2 x 500 mi). Jhgy ﬁé:gtc?,r%métge was renoved at

at nospheric pressure an replaced with fresh ethyl
acetate (500 m-) fiq a 'ford t tithe 15 conpound as
a solution in et hyl @ dt e suned quantitative
yield, 57.0g. '"HN 400 3) b: 1.29 (t, 3H),
148(s 9H), 3.91 (s, 3I-4) (d, 2H) 4.24-4. 30

1[;2 Qﬁglogh?; ;qu%ga%gﬁ;;?ne (102 |J3L %%4 ml_rQ]E)I) in g hlgmme%q@ne (2 mL),
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chI'{ltir()lﬁemmehc(&me) natpRichy| )‘kne<yr]amr19y rr}nxttazewasjuq’@éred at room
t?rggar% rﬁ?éa;op?é%lﬂéﬁné fén gﬁhtedl\%l?h SERbbmkthafd POl mBGERb MNater (20

reparation was added
ipkx Olheeslighs sHsnsnsien wes Ht%%%miy P LRVES(W2S B@Paﬁt@b Ffpfqueous

I%\;@ v&a%aé%?rt'a&@d Y@ﬁlelz\?)ltm giehlBdnREANE (20 ﬁ1£.91 afd tHe0ésnibinedSorganic
our s arter

et 1S T FRBOD AN BbAS O] cgaceaﬁsﬁ%m et Jofipa fhssure

Tl residiaewns quiifid ay dlasmschomhdtegraphy Gethy! \aastatechepigng e10:90

Wﬁ%g?mq Eoy J{JO 3PSeLAbG {0291 agq%ﬂ@%m{)hﬁndv@ss? RN oiflini 2 yield,

ced® press e tit compound
a‘eoragn off-white SO|IdIn 73% vyield, 49.0g. 'H NWR

zj oonﬂipo@c:l% 1,347, @H)243)U)(s 24 2804 &, 281,313, 8H), 4.41
29). 650 (l;m)1 H), % 11117{% ﬁf 8.20 (ﬂ B, %@QM% Szfpf)z(sg5 36 IMHT*

729735(m2H) 748(d 2H), 7.76 (t, 3H)
Preparati on .
tidine-1 carboxylate

1- ( '?Hal'ﬁ}%' Hﬁff B‘X% 3rHs3 Hadqm etw)ﬁzehlab St I’1yfi oxy]'met h
yl} azeti n e-3-ca ¥p oxy Iveate

Me Me )

Q 0
O)\NQ;‘%O
!

A mixture of 1-tert-butyl 3-ethyl 3-(chloromethyl)azetidine-1,3-dicarboxylate (45.6 g,
164 mmol) (see Preparation 26) and sodium iodide (73.8 g, 492 mmol), in acetonitrile
(230 mL), was stirred at 80°C for 18 hours. It was allowed to cool and then partitioned
between water (180 mL) and ethyl acetate (450 mL). The aqueous layer was
separated and the organic layer was washed with sodium thiosulfate (23 g, 146 mmol)
in water (180 mL), followed by water (180 mL). The organic phase was reduced in
volume at atmospheric pressure to afford the title compound as a light-yellow solution

in acetonitrile in quantitative yield, 50.4 g in 80 mL acetonitrile.
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M O~ O NoOw 10 F Ethyl
3-{[ (6-net hoxy- 2- napht hyl ) oxy] net hyl } azet i di ne- 3- car bo
wogioatizo2spsyl ate (200.0 g, 410 mol) (see Pr eper/EB220e1001070
32) was suspended in ethyl acetate (2800 m-) and then
triethylamne (114.3 nl, 820 mmpl) was added. The
reaction m xture was cooled to OC and 4-fl uorobenzoyl
chl ori de was added. The reaction m xture was al |l owed
to stir 15 for 1 hour, afte® which tinme 1 Mcitric
acid (1000 m) was added and the | ayers were .
"HeR e 6a MHENBDOLYANIS 1| (yak), Was (suebhediB4v(d, 2H308-G8 (9. 2H).
0 um carbonate solution (1000 m-) and
%@eﬁg%gﬁ?br (2 x 1000nL.). The ethyl acet atze was
removed under atnospheric pressure and replaced with
B3 QU ARG $H: 1-tdrLButPrESh R BLRE-EhethtR-2 GRbhtRI oy mamel) uzestiting-
twce wth cold isopro anoIG%Z X 500 nmL). The solid
was 20 then dried undet 138 essure to afford the
title conpound as a whiMeg solid in 90% vyield, 161.2g.
"H NWVR (400MHz, CDCI3) by 1.31 (t, 3H), 3.91 (s, 3H
4.27-4.47 (m THM4ud4qm 1 H), 7.10-7.17 (m 6H),
7.63-7.74 (m 4Hye $39287 PCT/ | B2008/ 001070 88
CLAIMS 1. A conpouyeN 7 S - RLz X\ /N 17
OA 10 (I) 5 wheyein RL is eEMydvegr oup
(optionally substituted by one or two substituents
Dineséyk sdénidey (258 | ralclt exdtefssiom Farbayate ¥37.73009, 274 mmalkgnd, 6-

rﬁétgéxaf?é-b%(dh‘im 2408809 Gladmilol PeYe adREN tof d BOHRNGEH_Bterlbai 3-
an erfl'uoro-Cl. 6 al koxy) "or a_tetrahydropyran -

ghﬂ@@odxm@wﬁgg%m%1,§-dmaf@&latpi(ﬁQA(ﬂ, 1&%;mm@%lnzac1yeLomtnle (90
SEJ @6d PrphFf#dh 30). The reaction mixture was then heated at 80 °C for 4 hours,
after which time it was allowed to cool before being partitioned between water (500
mL) and ethyl acetate (500 mL). The aqueous layer was separated and the organic
layer was washed twice with water (2 x 500 mL). The acetonitrile was removed at

atmospheric pressure and replaced with fresh ethyl acetate (500 mL) to afford the fitle

A
o,

15 compound as a solution in ethyl acetate in assumed quantitative yield, 57.09.

H NMR (400 MHz, CDCl3) 3: 1.29 (t, 3H), 1.48 (s, 9H), 3.91 (s, 3H), 4.03 (d, 2H),
4.24-4.30 (m, 4H), 4.40 (s, 2H), 7.13 (m, 4H), 7.65 (m, 2H)

Preparation 32: ethyl 3-{[(6-methoxy-2-naphthyl)oxy]methyl}azetidine-3-carboxylate

20 tosylate

p
WX
o

Me OMe
To a solution of 1-tert-butyl 3-ethyl 3-{[(6-methoxy-2-naphthyl)oxy]methyl} azetidine-
1,3-dicarboxylate (57.0g, 137 mmol) in ethyl acetate (500 mL) (see Preparation 31)

was added p-toluenesulfonic acid monohydrate (32.0g, 160 mmol). The reaction was

25 heated and stirred at 60°C for 5.5 hours, after which time it was cooled to 0 °C and



2 H~SO2R3 and -CN R2 and R3, R4 and R5 are Hor Cl1.6
al kyl (optionally substituted by I to 3 fluorine

W@L@sB}9287Ar i s an aromati c group consi sting of PAT/IR20e8/001070

3 aromatic rings, which aromatic 15 rings are

i ndependent|ly sel ected from phenyl and a 5- or 6-
nmenbered heteroaromatic ring containing 1, 2 or 3
het er oat ons i ndependently selected fromN, 0 and S;
and which aromatic rings, i¥ there are 2 or nore, can
be fused or linked by one or nore covalent bond, and

| gmubhechfarabous. r Thegeregipiate yas croliedtst uhyephag: Wicepyith ethyl
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%e@\'fe C% (%)-I@%LI ! q?ﬂlﬁ@ tHeﬂdcﬁféﬁrlﬁll@Qrt teusRll @esseek {0 aord the title

g Ik I thio, per 20
ormpgHRs @a%of%\\w'v?iﬂ SO'“b f3|°/u>6?' 0% al kyl t hi o,

pENIR ysoomHZ] cOCa) Koxp2 (thl—IﬁzaBKsmyl) 3RA3H), NRBRE 2H), 4.22

%WRE%Z@%“%% ART A G CEOAA Ry 2T (e

16%(d, 2HRI7I7 (sGHstituted by 1 to 3 fluorine atons); or
a pharmaceutically acceptable-salt, solvate, or

prodrug thereof 25 ound of claim1 wh

R Propasation SRyt dhr AT oA eI b0p AR B
or two substituents padigpendaddyateel ected fromF, O,
Cl_4 alkyl, Cl_4 alkylthig and Cl1.4 al koxy) or a
tetrahydropyranyl group, oy a pharnaceutically
acceptable salt, solvateo or prodrug thereof. WO

2008/ 139287 PCT/IB%QOS/ go 89 3. A conpound of
claim1l1l or 2 wherei i a direct link, or a

pharmaceutical ly cep ab e “gaky \olvate, or prodrug
thereof. 5 4. A und of cRaiae to 3 wherein Zis
OO /R2 or a phar eutically accept d¥ee salt,

sol vate, or prodrmg thereof. 5. A conmpound of clains 1

%%yhggﬁ{]rﬂe o>alr %Ahﬁyg?g}& r?%/é&etld rd 9ér E {&ﬂllateQQOO 0 g,

mmmmoi)usaa Rrepardtipe Adaras ?JSB@dééﬂféﬁthY'fﬁcéﬁieF()és‘@g meN‘d then
I‘&‘auo Ay 1&_53%@ SEb %61’1\%93 a&?e'a e QEA:ti6H nfixtavekids, cooled to

HiGc o) - TmomenzoNFHEe WRIRY. 1S BRAGR AP s

RAGGRSLE . afféf whicR igle A @itid é?c@d tmoamp\mww@dwﬁtthe Iayers were
gc?;lg\{%tg 1Tl'l\e00r anl%téy% vi‘aglev%aes O‘/es wcl)\ﬁag@%glgﬂggs m car onhate

whietioni (nom mlZ, andXtwiced with Wﬂiere(a kel 0painblkes T@@S@W' acg’@te was
Vb dbel ﬁd&romgéﬂﬂgﬁc 8|fes§|ﬁ'§ abdk AIPRICES Wit {sBbfdpanol. The precipitate
was collected and washed twice with cold isopropanol (2 x 500 mL). The solid was
then dried under reduced pressure to afford the title compound as a white solid in 90%
yield, 161.2g.

'H NMR (400MHz, CDCls) & 1.31 (t, 3H), 3.91 (s, 3H), 4.27-4.47 (m, 7H), 4.74 (m,
1H), 7.10-7.17 (m, 6H), 7.63-7.74 (m, 4H)



7. A compound of claim®6, selected fromthose of the
Exanpl es herein, or a "salt, solvate or prodrug

wao besasf287 20 8. A conpound sel ected from ExanpP@r/BB2008/001070
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14, or a salt, solvate or prodrug thereof. 9. A
phar maceuti cal conposition conprising a conpound
according to any one of 25 clains | to 8, or a
pharmaceutically acceptable salt, solvate (including
hydrate), or prodrug there®, and a pharnaceutically
acceptable diluent, carrier or adjuvant. 10. A
compound according to anyChAMSof clainms 1 to 8, or a
pharmaceutically acceptable salt, solvate (including
hydrate), or prodrug thereof, for use as a 30
medi easvaipound/dDfAGLE (D39287 PCT/ | B2008/ 001070 90 11. A
conpound according to Lany one ,Lof claime 1 to 8, or a
pharmaceutical ly acceptaggsgéalt sol vate (i ncluding
hydrate), or prodrug t° use as a nedi canent
for the treatment of a i sorder mﬁlch woul d benefit
from EP2 antagonism 5 2 conpound according to any
opf clains 1 to 8, or a pharnacedtically
acceptable salt, solvate (including hydrate 2, or .
pr odﬁjg'stﬁel?r@ﬁY' gmogp (QRtianalY FHPRITUIRY BY eONEyPTr fwo substituents

maeherasmyt sefeeted! fin F{ €8tBIECN, Cf ., emgllon:e.x alkgithics andi Ce ilexy,

BT HRIS = io) TS BeB G ey shenr T N BT ERTERH g
synpD©m$mmémﬁqdpaﬁmunna&idyscheX|a and chronlc pel vi c

painbnsg&e&gg ﬂhc pelvic pain 1o syndrone. 13." A
conpound according to any one of clains 1 to 8, or a

pharnaceutlcaﬂ y accepta l e salt sol vate (i ncluding
hydrate), o ngug t N/&%%r usend mtFating
endonetriosis, uUterine fibrivids (Ieionyonata),

menordzhagi IS, ' fl :
T OB 1 PN Al 103 e
dV@pﬁreunla dyschexia and chronic pelvic pain), or
chromiGs B la¥dntatie Jhpsdbﬂgﬁtﬂfg'%f 114.0rA Sema@iithsOlhich aromatic

f(l%qr%ur!e g}dee%dpplSy cteélvée} gﬂl qqé Iaé H) G-Zéer%%éreaﬁet)efoaromatlc

ﬁ@g’r@dﬁiﬁlﬁing $ad 6r,3 imtdruatbes indepehdegty selestedsiom NED IanxdiSDf
(g}lvhjgﬁ gro’ma fmg'%:sn Riilepd retzhogrn%[? < h B{a ﬁ[sFFgf HkEd BY one or more

d
osi t1on, descri bed
heredfmh bond, and whlch aromatic rmgs are optlonally substltuted by 1, 2 or 3

substituents independently selected from F, Cl, CN, OH, C4. alkyl, C1. alkyithio, per-
fluoro-Cy.s alkyl, perfluoro-Cs¢ alkylthio, perfluoro-C1s alkoxy, Cis alkoxy, SO:RY,
NR°R®, NHSO,R’, SO.NR’R®, CONRR"", NHCOR";

R* R% R% R’, R R® R'’, R" and R" are H or Cy. alkyl (optionally substituted
by 1 to 3 fluorine atoms);

or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

2. - A compound of claim 1 wherein R' is a phenyl group (optionally substituted by
one or two substituents independently selected from F, Cl, C,.4 alkyl, C1.4 alkylthio and
C+.4 alkoxy) or a tetrahydropyranyl group, or a pharmaceutically acceptable salt,

solvate, or prodrug thereof.
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3. A compound of claim 1 or 2 wherein X is a direct link, or a pharmaceutically

acceptable salt, solvate, or prodrug thereof.

4. A compound of claims 1 to 3 wherein Z is
[

or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

5. A compound of claims 1 to 4, wherein Ar is a biphenyl, pyridinylphenyl, or
naphthyl group, optionally substituted by 1, 2 or 3 substituents independently selected
from F, Cl, CN, Ci.s alkyl, C1s alkylthio, per-fluoro-Cys alkyl, perfluoro-C..¢ alkylthio,
perfluoro-Cy.s alkoxy, Cis alkoxy, SOR*, NR°R®, NHSOZR7, SO,NR®R®, CONR'™R",

NHCOR”‘, or a pharmaceutically acceptable salt, solvate, or prodrug thereof.

6. A compound of claims 1 to 5, or a salt, solvate or prodrug thereof wherein R1, Z,

X and Ar have the values associated with the compounds of the Examples herein.

7. A compound of claim 6, selected from those of the Examples herein, or a salf,
solvate or prodrug thereof.

8. A compound selected from Example 2 or 14, or a salt, solvate or prbdrug
thereof.
9. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 8, or a pharmaceutically accéptable salf, solvate (including hydrate), or

prodrug thereof, and a pharmaceutically acceptable diluent, carrier or adjuvant.

10. A compound according to any one of claims 1 to 8, or a pharmaceutically
acceptable salt, solvate (including hydrate), or prodrug thereof, for use as a

medicament.

PCT/IB2008/001070
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11. A compound according to any one of claims 1 to 8, or a pharmaceutically
acceptable salt, solvate (including hydrate), or prodrug thereof, for use as a
medicament for the treatment of a disorder which would benefit from EP2 antagonism.

12. A compound according to any one of claims 1 to 8, or a pharmaceutically
acceptable salt, solvate (including hydrate), or prodrug thereof, for as the manufacture
of a medicament for the treatment of endometriosis, uterine fibroids (leiomyomata),
menorrhagia, adenomyosis, primary and / or secondary dysmenorrhoea (inciuding
symptoms of dyspareunia, dyschexia and chronic pelvic pain), or chronic pelvic pain

syndrome.

13. A compound according to any one of claims 1 to 8, or a pharmaceutically
acceptable salt, solvate (including hydrate), or prodrug thereof, for use in treating
endometriosis, uterine fibroids (leiomyomata), menorrhagia, adenomyosis, primary
and / or secondary dysmenorrhoea (including symptoms of dyspareunia, dyschexia

and chronic pelvic pain), or chronic pelvic pain syndrome.

14. A compound of formula (Il), (IV), (V), (VI), (VIll}, (IX), (XI), (XII) or (XIl) as

described herein.

15. A compound, salt, solvate, prodrug, process, method of treatment, combination
therapy, intermediate or pharmaceutical composition, substantially as described

herein.

PCT/IB2008/001070



