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WD 2007/ 096763 PCT/ | B2007/ 000456 1 MELANOCORTI N TYPE

4 RECEPTOR AGONI ST PI PERI DI NOYLPYRROLI DI NES Thi s
wonesaat7eBnvention relates to a certain class 8€T/1B2007/000456

conpounds, and their pharmateutically acceptable 5

salts, sol vates and prodrugs thereof whi ch are

agonj [

their use in nmedicine, to conp05|t|ons contalnlng

This 'brb%gﬁt ﬂv@ntloﬁ FEREESD %%enftéi’rf clhd3&k Eon‘?do‘ﬁﬁ’&r Qﬁd tﬁ’éir pﬁm@ﬁna{c@utlcally acceptable

er nedi at es used such proces
sals ?Pé"aiiﬁsé‘é‘% BiocTum Dl WrioH P 2berisa @ e TapiarOebTit + g receptor, especiall
to setegivel MC4 @dopist 00d1pmmﬁls JAY thed usalin reedicineyo domissitisres ashtaiiy them, to

proc%él@ifo fah g@gératl gﬁﬁ{@rlm sk %F%}lh QlkR rpr&gﬁsél\/’im% parficlar the present

inverpiigp %’[Qﬁ'tm a clpgs ofmg‘pﬁm ag%glgkggef@noy@y@ohdgp £ORAuRds useful for the treatment
of selxtid] @yshunaiige dbksitytidbetes ahd dabraioriefs! i[TH terme “Jewt IeSreceptor”,

“Mcﬁﬁ’r ‘ll\h/cecldﬂfégrgr%s%d ‘%r%%@a%&%%[en ns (POMC) that bind to

ant activa el n“co receptors (GPCR s) of
t he nel anocortin receptor fam ly. Melanocortins

Melah&ﬁ)ﬁlnahﬁ pRptidds Yefve@frér ﬁhﬁdpldhfeléhbb@ﬁr@ I@@MGﬁthatMrﬂQ@ﬁl&ﬁ&tlvate G-

o DR I BR3P P o
dlverﬁ@@@me@ piphysielegicahreceseasrinalydingsexuahMoretion andRRxual/BptRwviour, food intake
and NY6EYolistYCRere B8 fveth QarRSEHiE 8 iork thal/ v Bkh didn§§ LI\)‘K§R1 Mok, MCRs3,

f | |
vicRISHEBE Spals pcrbesed anii skt BICH] KRS aal P ouebied Tt penocyes
and melaransd cefls, MRS, is IERSTHseceploratulis exprashsd i rgreral issde.i MCR3 is

pred&rhﬁarﬁl& @kﬂ?es%@&jmltﬂerﬂ?élﬁ as/iitd tﬁd@ySMChﬁ ISVWI(.%%J hpRERIES 8 Brain and

soing Forp e Bl Steesty %&‘?‘%ﬂé’r'&?ﬂyﬁﬁw U5 HieRg k. adose
tissug,lskeletalaraiigoie sad Anphoid Sseie. MOEB@taglbe invslgdddn tharedntto) afsesiatfunction,
food ‘nlta':kéléﬁd th o). be involved in the control of sexual
function, ood 1 ntake and thernogenesis. MA-R s
aG protein-coupl ed seven-transnenbrane receptor
MC4{R is ae3-prioteine zqupled se@nitrandninen dngheotdepton prirsarily dxprepsedantihe diypothalamus,
. I 3

hlpp&%@pt&%i&&@%élﬁg@%ﬂhﬁ&t glc é9§39 % BIQI 55%1 2@%?74 15&79) The receptor is
impliggied incihe cgntral sqgylabien sfhbasy W IW@{, Ghie acq\y@‘@d F@y, @-melanocyte-stimulating

hormaﬁé (M@-l)ﬁ(dh@'y |sademidamaf: mbe:p@tﬁeréub@hinrw\d h@ﬁ\&@lﬂﬁe(ﬁ Wb@ou’u gene-related

protem %{E’.P&/ gt Im‘éﬁcéea r O lg (‘S’R?rS?Sg%% 8&0%? S)fpé Sﬁlol(l B\Eﬂgytl protein results in
obesw WEhe ageuti oues (e gh':tl 1998 datunk 88% 5168 Le et @pi 294 Nature 371:799-802).

Add.tﬁmre%@sm%rﬂor%e r@gwmm.@w Rt reg@ambﬁ t§te¢12fr%rgk§s%lémoék%ut model in mice
u

(Husiew e&% ggﬂl& Cfggé? %\Iaf %I) gnc@qﬂalo&fgg? y muta}i‘gml i hmp (Vaelsssse et al. 1998 Nat

Genat2DdEdrde4;fYpo e hie1996| Nat Glendii2a:1RI+in2vidinnglytet alet9b at GliorEndocrinol Metab
e 1

s SRRl PRI BARUAO 1EREL) by A LSRR oPhae s e

age ThralPBIRT AR T egeis an @t e, Ve 'heRY S eaais-ype itomates

wher@d: Hbindzybds miieot redlesalvere 24598 HeatierGaharewild2pelcbitrds Mice heterozygous for

the A)Izll‘zpﬁ %1”5,%15 e&? %8 m%_lﬂemgﬁfé% {HQII se%h%d-'ﬂ/ge and hogwozygous mutant

84. l kout mce
Iltter%@py t%,d@ﬁpnqj\,ggngoq qepe 9R$age (__effg%; ofalg@4-§{ Q,gjgtlorB9n bg@én/e]_gglt regulation. The
food \Wiaked MDZYEQPUS MUtaE twak aitiéaRed W HS0%0IA cAMPArBEE to tHat Mewild-type sibs

(Hus%a? epﬁ a1\@é7 %%ll g?ﬁhqml [E'roWR,ﬁ J khl@oglﬁ%f eéﬁ 150\{\'{:’ E&?‘S@Q] MCR4 activation

gous ler t
has Rgep éh?‘fxfpf@ iRdype peslile erem'%ién F@Peﬁs G2 Y 'n@ﬂva@gl h3fcbeprabewn to cause
obeskN@SANd IS RAIE 1 FoVRIroNtY ARidrBcl. rd8ef FER dvadoergted af H0AD, Pharmacol Res.,

wi | d-type and honpbzygous nmutant |itternmates,
42(5)tﬁ§§14282n0nstratl ng a gene dosage effect of MA-R

abl ati on on body-wei ght regulation.. The food intake
of honobzygous nutants was increased by -50%in
conmparison to that in wild-type sibs (Huszar et al.
1997 Cell 88:131-141). [From Am J. Hum GCenet.

65 1501 1507 1999] I\/CR4 actlvatl on has been shovvn to

o o g, o o o R AN A
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40 obesity (reviewed in Hadley, 1999, Ann N Y Acad

Sci., 885:1-21, Wkberg et al 2000, Pharnmacol Res.,
W0O2(0)0967893- 420) . WD 2007/ 096763 PCT/ |1 B2007/ 000¢54B2087/000456

Chaki and Nakazato, in Drugs O The Future, 2004,

29(10): 1065- 1074, refer to potential therapeutic

cneil LGRS ik, b FRER B RSt 1B Yo LS BBl morapt
appllé&ﬂ)@@ﬁﬂgﬁﬁ%ﬁng ANDORACO GREBT. batennaiide) PAGSPBBaticnrliblication numbers
WO Ié@?@/ﬁ%kow 5’2%6%@57 % | V\f@t ¢2?@68§8é3 Clid %Qgﬁfoggzbgt%nt Application

certarn per car bony| pyrrol | di nes
PCTIRBAORRABRF L (" JO SPUA PRETSBIR DAY PYEUSEEs St ARG FS et I reating
sexua:!bc@rsﬂuhgtlpnsjl@bﬁtyﬁﬂlamek atchetheddsatieer The 'ﬁl‘eeectlﬂgeplﬂiﬂicallgns are hereby
(=
mcor;?q"%’ggcjis '{‘e?%]% ﬁ{tﬁelpﬁWWltﬁ %@?@Q? H%t nﬂaeﬂr%gtrgc{e 25 ?%?g@g% l(\:/l@4 agonists of
this inyenticRe MC4 agoni sts of this invention. 10 Conpounds
of the present invention are useful in treating

Com%oum?% gf%lﬁ% Hr% n?i&gntlﬁﬁ(eruégfgp’b ttljegtﬂl?; ﬁ%g%g n&éo\(c?ers f:rocogcri]igons responsive
to activatigql af thedWiGrhlecenjesfingisindons i ncl udi ng hypoact i ve sexual
maledé?}‘al feﬁ‘\a@' Mﬁeﬂysfuﬁﬁ%h@hncwﬂiﬁglS’r@boacﬁk?esgéxdafdesﬁ’é Qimdrdef; sexual arousal

disor (1]’ eog?a'srnéc Cgi})é elﬁ ﬁ%@?r gﬁxualoxga nS(F ?oyée? g{jer%éka?lj rr%'ua‘e engctlﬁ d%lsf{:l%tlgn
obesityn(by eedsicing appatiteh driciegsingametabelicdalei reguding fat maéik @r grducing carbohydrate
crav,r{g?%gl ng car bohydr ate 15 cravi ng) and di abetes
ucose erance
crabelps b (RSN ShepRep B Ao S mehe
The dormpeurtds ohtha ingention enatpoiahtially usséd inltreplingtfurthat disrgsésu diserders or conditions

mcluo‘#ﬁgS Stﬁgngﬁrm il &pﬁ@r%{té'nsfaﬁ Fﬁlﬂé}ﬁjdlée‘n@éf‘ %stebd?fﬁl'lﬁédbé?)%r Stola8dr disease,

ted
sleep Qe JPRTHIOD] S 0ol RO IO TR i sordr gpbsigpoe abuse,
pain, &vare aflardegioasigimane madwatieoh yrheurwatgd adirits skin wniog esne and other skin
dlsor#é?sc‘ ‘meﬁ\jo%Fm Qn&jbocgﬁﬁl\qeec{nd nﬂm MQ&eﬁQHﬁﬁolud% tf@l’é&tment of

., Intlammti on, | mmune atlon
Alzhegpqrﬁldisgﬁsoe tr%a}gm?ptpbh.%ehﬁrmaa/cﬂ%ct Qﬁﬁuqﬁtl%@ncggpgl Urlnary Incontlnence -
overadiiveaiadieers increased dpytioted@tyieney, abclurizo gnaeridyeinanm thcorgimancg (any condition

in whgn %Flaclg a% ﬂbolbﬂ% %deg;g f_lm'ﬁef fn@lﬂ& Hggﬂesg’fjrmaﬁj lﬁ&)ﬁ?r{éﬁée §rge urinary

ease, lrea I'n (% uncti on

incontingnes arfl AeLITInARIRFORRERAS: PYREsRiee Hara B apraplaeg LRI Roontinence,
enurdsﬁpﬁdbﬁﬁr@erdﬁé&sl_ eantifivots) iiaghinconiehes; situatianageinary incontinence such as
R n . .
mcongr.ﬁ]énlctﬁé%lné %g)gﬂ lhtPr%Q\& (a%q%éw%rﬁplﬂ%r& 'trgcg s%rinﬁ JY:‘@ %H’S £§5§atéosw1th benign
prostegicihyegrflasia ¥ Acroy otharr'g@cwn%wow in }he 8 Vﬁﬁ@ﬁr@@ceérpatem
appliditig®¢d urinary incontinence, overactive bladder wth
Com%ﬁ:ﬁ secgﬁieepdr%s%i nu%oasa?%gﬁr}ﬁr]cg,%ﬁygu%able Fx‘?“éa“?ﬁ%?‘emaﬁ %&Lkér @% L1nct|on male
erectierdyﬁfangtlon rebesilyi diabaice. asd éwda@ns of hewerUrinandi eacyysfurgtion.

sexual intercourse, and |ower urinary tract syrrpt ons
The t%régl:' }atn%i’s ﬁt eg’f{#é”ﬁgrﬁt"g%wS% hedg h %%r?tt rlmgeﬁ é%gr%rg%eﬁboth prevention and
contrelfhev proptefastic nméma"pmeémtm eapysithededi¢atadondi®ns.Conpounds

of the present invention are particularly suitable for

oesr S Bipieb I IE RV oERBCH BBl e RRoMuES: cosrave wors
agomsbwmnctasuasadegallércr bereindligs fsalectivinofor MR agoniew versue MGRig'and/or MCRS,

and/or M@ as déitéuﬁdtﬁeﬁeﬂaﬂ&nsoth A8sitdBi8 Mdvat Sgcrms@b&eﬁdvtaﬁa @adcttv@y for MCR4
race bo

vers%%ﬁvr 5‘8? pr Ven(i{?q Mgﬁpvgoctd Elgqm@egtfcak Hr@pertnes such as physical
stabilityn dblolilitg coral miuauaﬂabmss apBopriés metbblie qtabmtyeamut;em displact/BRAEP from the
Mc4 AgeRLst conpounds of the present invention include:

c %Qslfnr abl e MCR4
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agoni st potencies as detailed hereinafter; selectivity
for MCR4 agoni smversus MCR1, and/or MCR5, and/or
worRB/0ac768let ai | ed hereinafter; both desirabl e RCHRB2007/000456
agoni st potency and selectBvity for MCR4 versus,
MCR1, and/or MCR5, and/or MCR3; good bi opharmaceuti cal
roperties such as physical 10 stability; solubility;
The ‘g?#t iByesHRRRr s for comPoyAd S Srad)iret abol i ¢ stability:
ability to displace AGRP fromthe M4 receptor. WO
2007/ 096763 PCT/1B2007/ 000456 3 The pr egent I nvention
provi des for conpou of formula (1): H3C O X Y 2
HON RR H3CN |8 (I)%:V\her,l one of X and Y

is N and the otheHds Ris . CF3 or
met hoxy, with the Er“ N, Ris not F
or A, 10 R is pheny\, CH cycl oal kyl

or CH2(C3-C6 cycl oal ky/f), he rRng noiety is
optional ly substithit@d by one re substituents
i ndependently selected fromF, CN CN, nethyl and
met hoxy, RR is H For d, wth | ¢ provi so that when
Yis N Risnot For d, 15 is a 6-nenbered
ring containing one or 2 N atons, wherein the ring is
either aromatic, or contafs 2 double bonds in the
ring and a =0 substituent, which ring is optionally
whereilpst it uted by one or nore substituents independent!y
selected fromF, d, OH CN, nethyl, ethyl, NH2,
one oKGAIB Y isN{ @mMBihe othaids Chet hoxy, 20 or alternatively, Het
is a 6-nenbered ring containing one or 2 N atons fused

. the 3,4-positiopsg, relative to. t .attachpent to

R s 5 o 8 PP iR e s Vi e Lol S BT B 1 ng
contai ning one or two further N atons, which

R' is PpERATREHAG), "d.08 dySio MRt bpﬁﬁ{(d}%Cgs%%Elk&lﬂ%gremﬁh%@%iety is optionally
t he ‘pharnaceutically accepta &e salés, Eo v&{les

substttqtﬁ%lgwer?émﬁgpos[ugit@gt’s "}S’ﬁﬁgnﬂ?@ Fﬁlatge flr]cg? o 1, ,Z%ethyl and methoxy,
Non-limting exanples of suitable "Het" groups are

R? is BNPWNCIPREAME proviso that when Y is N, R2 s not F or C,

Het is a 6-membered ring containing one or 2 N atoms, wherein the ring is either aromatic, or contains 2
double bonds in the ring and a =0 substituent, which ring is optionally substituted by one or more
substituents independently selected from F, Cl, OH, CN, methyl, ethyl, NH;, NHCH;, N(CHa), and
methoxy,

or alternatively, Het is a 6-membered ring containing one or 2 N atoms fused at the 3,4-positions, relative
to the aitachment to the pyrrolidine ring, to a 5-membered aromatic ring containing one or two further N
atoms, which 5-membered ring is optionally substituted by OH.

and the pharmaceutically acceptable salts, solvates (including hydrates), and prodrugs thereof.

Non-limiting examples of suitable “Het” groups are shown below:



NNIT \NIT \ I I\
NI \ NNN \ | F

H HN  NVeP&ETB2007/000456
M J// 1 Me Nomt

. 5 Preferably IS

WD 2007/ 096763 PCT/ | B2007
~IVIV N QA 11 O
wOl2 79O O H O Me | |
FMOOOON ONON
N- Preferaply X is

e or subst i
rom|F, Cm, et fy| | | \\T
rably s ph =N
4-fl uorophenyl. In an
preferably -C6 cycl _0

cycl opropyl or cyclohe)xyl. Preferably R2 is H orHF Me
15 More preferably R2 s H. WD 2007/ 096763
/1 B2007/ 000456 5 P'eferably Het ;i s pyridin-2-yl,

-1, 6-
ydr Bpyri ni yl,
0xe-1, 2- ﬁfL\ ﬂ ch\
yrldazo 6-

or 6-oxo-1, 6-

l NN NN
L rL

Preferably R’ is phenyl optionally substituted by one or more substituents independently selected from F,
Cl, CN, methyl and methoxy.

Preferably X is N and Y is CH.

Preferably R is chloro.

10 More preferably R'is phenyl, 4-chlorophenyl or 4-fluorophenyl.

In an alternative embodiment R'is preferably Ca-Cg cycloalkyl, more preferably cyclopropyl or cyclohexyl.

Preferably R® is H or F.
I5  More preferably R%is H.
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5 OH, CN, nethyl, ethyl and met hoxy. More preferably

Het is pyridin-2-yl, pyridin-3-yi, pyridazin-3-yl or
w6-2000m9d766- di hydr opyri dazin-3-yi, optionally PCT/IB2007/000456

substituted by one or noressubstituents independently

Prefelsasg?@{ i§ ng?‘dfn lgﬁldlr@lwyl gynd% yll 6-851,6- Hﬁ?d?@d&}ﬁdaz%ei-yl @6)@) 1,6-

gy 22200 AP, R SIUORF -+ 2-oroT 2
dlhydKoWrﬂhLMﬁ ihidadolie2-bipyridazin-Bi, [1¢R,4lidazolgt, PYipyrolkriasyeor 6-oxo-1,6-
dnhydr'g§¥n N 24, Q%%o fy S%%l tec{%{ %Y mor¥RabstRERE fFleRnderdte beibded from F, CI,

at the para-position
OH, CFN;I”@MW@“!'@“ metheend | i nkl ng to the pyrrolidine

More "BreRtaply Byt G&H,pyfidhh- Q-IS/I NRFNOBY, Pyrigat-Byir ed agcmum -difiydropyridazin-3-yl,
optlorwﬁ;gguzafﬁ&ed bﬁ%e}:ﬁr rpldc’rg s¥?}s&fa§m uee;’);eré@%ﬁl gtélg é&? @ﬂ%%%%ﬁ% methyl and

methdxyl | ow ng speci fic conmpounds. A preferred group of

Yet nﬁ%@f‘éﬁgﬁ Heblp S/ﬁdmt %9!' df@f/mzﬁ-ﬁ@l R&EACHT WGRH iissibstiRed RtAlEpara-position
e.va

ue ass e h the
relative g YhS\RP'deg'B%tE’%?? Ryrrel Jﬁ?ﬂé%y %%ﬂ ghr??@gg%r *d group of
Most pefigpaiinide,is pyiidazin-3giotubsiitged antie Pﬁ@tﬂoﬂ@@ ieladyaui@ehe E@'giehnklng to the

pyrrol grn%,él, by ORZci8smEskyval ue associated with the
l'ow ng specific conpounds A preferred group of

conpounds salts, solvates and prodrugs include those
A prefafred grioup of conhbrtunusasaltshml\xamswed aodiugs inclede thpsetwhetedn :

R’ hag me VAl ?&oé&@@hﬁﬁ fhe WQRR@%@MC dompduhddl t her preferred

group of conpounds, salts, solvates and prodrugs
i nclude those wherein : R Rl, R2 and Het have the
A preféarbd §BUBE 20MbAINGS] siitst foliates aha blodmbnigelsqeatbodei wherein :

R hasgggpa%é%%&mat R th SABloWid B GRMBAREAa.S Sel ected from

6-[(3S,4S)-3-(5-chloropyridin-2-yl)-4-{[ (3R 4R, 5S)-4-(
A pref’érréd bﬂé@d &I@hﬂﬁdﬂnhs 4altty stlvaxes-a3d prodiugEinblydenthpserwhdietn :1-

2 3- b tril
o g bOALORILARY O Bl VbRV G pBi 7 S hon L e,
ydr oxy- 3, 5-di m et hyl - 4- phenyl pi peri di n-1 -

A preté'rr]e@ D@&)&bt}]p&fnﬂﬂsbﬁ Bolviates! ah prod@igg inBledeheserviderdirt :r i | e;

d 3R 4R, 5S)-4-h
Het h%ﬁﬂ%@uesa%f’%ﬁt%@'ﬁ% ST pbidRr a1 o8
yl ] carbonyl }pyrrolidin-1-yl]pyridazi ne-3-carbonitrile;

A furtﬁer[p(é?&eﬂ %)o‘u of &hfpﬁhr%’sosﬂb‘}té |s€|'v£\e¥adﬁ| &odﬁ‘ugrs[lr(oﬁﬁe 4BsSWherdin h
R, R y'i* ¥ ea sty d”ﬁy?'f‘%ﬁy ssgraitad iy B PR Fedicnyesngs

6-[(3S,4S)-3-(5-chloropyridin-2-yi)-4- {[(3R 4R, 5S)-4-h
Prefe ‘?ﬁ%y omp %ﬂ'lé@&i@d'ﬂ%mphenw pi perl di n-

6- [(3%% );1 (ESFWP 352"0%' 23)?)2«1}_#{ Bn éé@@]‘dr (A? -fluorophenyl)-4-hydroxy-3,5-dimethylpiperidin-1-
yllcarberlylyi3BoltiS) +-Blpfrldedie-aBarb@)itrild: (4- chl or ophenyl ) - 4- hydr oxy
6-[(3S, i"Ef 15 @'c%#og?f‘dm"ﬁﬁ)r A-flisR; 41?' éé) h@@&rgﬁp\’yé }im‘ét I5 henylpiperidin-1-

#grro di n-1-yl ] yrlda2|n
yl]cargqrmyrrawé\ ~1-Xfpyrislggna-giserreiriecT | 32007/ 000456 6

6- [(3s§54$)(33(?roma)opﬁfd(n&mh4 {[(3R,4R,5S)-4-hydroxy-3,5-dimethyl-4- pyrldlnlz-ylpiperidinﬁ-
yI]carL I‘dgm'{] l v Ia &3Lhb3RridR 5S) - 4- (5-chl oropyri di n- 2-
61339 %'ﬁiOBBéﬂdI”d% WA GRIARADGHYIPYS -Bmel e ahepyipioeridipst:
yucarbwywrbmm ﬂ}pﬁ‘(dﬁhl)-ﬁ@ﬁ*@‘pne

6- [(3§§)(§(§ §|§ fpﬁldh il og{? %3§ irﬁx&gw § 5- élgffewyrgﬂpl%ylplpendm -1-
yl]cargormmygplpw'q bylb%mpt@ylp,yndazm 3(2H)-one
6-[(3S,45)-3-{[(3R,4R,5S)-4-(4-chlorophenyl)-4- hydroxy -3,5-dimethylpiperidin-1-yllcarbonyl}-4-(5-
chioropyridin-2-yi)pyrrolidin-1-yl}-2-methylpyridazin-3(2H)-one;
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1-yl]carbonyl }pyrrolidin-1-yl]-2-methyl pyridazin-3(2H)
-one; 5

wW6-20(7B86%S) - 3- (5- chl or opyri di n-2-yl)-4-{[ (3R, 4RCDB32047/600456
ydr oxy- 4- (4- met hoxyphenyl ) 63, 5- di net hyl pi peri di n-

6- [(3§4Q5'd G BRIBYA Y- R isfl 4k, S5) WL b cRio Bl d-slardxa3( 2H)

d'me‘BY'P e%§'n41szllcarb<ery'}@fﬁpwbby'}? mekvipyrippsindCH-eR 4R 55)-4-¢
6-[(39,6$)B B cplorobyduire-pa- BRORESFat (Bydiiuprephiedijad-iydroxy-3,5-dimethylpiperidin-
1 yI]cX bl)%Bﬁl%Péllll—h-elYérn% HyBlRadin btd-y andet hyl pyri dazin-3(2H) - o

6-[( 35( 3@ HUR-oblgapyridi 3-Ast-H G 4R {4 nHrEreh{A-TetaPivphesyl;p.p-dimqthyipiperidin-

1 yl]cal‘bbtli}ﬂ}b)@@ldm dJymz%e»Hyhome{arzuﬁismmn& yl ] carbonyl}-4-(4- 10

1oy A Y RREMAn R e ROtk Gory- 5 gimettyiopgrig- -

yllcarbmytbpwpwri [oy: 2 met@ylpvr\dyzlm 82Hiene; 3- vl | car bonyl } - 4-

(3R, 4 %)ﬂnmswé) 13(6-'éh|6ﬂoaﬁmzm pa(s-ghisrogyriaih-2-y) pyrrohdln -3-ylJcarbonyl}-4-(4-
4- (5-chl di | 5- f

GOl R RO R

(3R, 4RES)-01ilR518) Yi-(8-chigroptiridine- Y- (%ngbcmywndfmmﬁ Wipyrraligin-3-yilcarbonyl}-4-

cycloﬁ’o;[)ﬂ §§dﬂ1@thy'ﬁ5lp{eﬁdlﬁ-mopr0py“ di n-2-yi) - 4- {[(3R 4R 58) 4-(

(RS L o s P BT B PR ndarvonyy-o-e-
fluorophdriy3-8,54BhetByidifefi@RA4R, 5S) - 4- (4-f | uor ophenyl ) - 4- hydr oxy
61(35.49) ) @'cﬂBFdBde-zPW A ﬂdsﬁ 4R 595dJ41(2%6?9;méh§|) z(fjthdﬁsXy -3,5-<imethylpipericin-1-
yl]carpqr]yppygoly din-1 yl]nlcotlnonlzriogl rolidin yI'lpyri dazine-

6-[(3H43) (B3R 3R:58)- Q-E-mdotﬂphﬁwﬂffddmxﬁ?: Fldimethylp[pe@R)- A-HR]1EaBonyl}-4(5-
fluoro\ﬁﬂ @Kr??"%hq%r] dz%e@@d? cfm’ll@e“ din-1 20

bonitrj]
ORGP LR U B PR e G REHGA B oRIF 65y
yllcarbéhyfpyetolidert- hytjopidagind-gHearbbnitrilg] ] car bonyl } - 4- (5-

633, %é&o{@([?% RSS2 Hi R A-RldRbg3 Bl PRI RALIRS -y R PR (5-

ﬂUOfOBW[d("'%"MPS)“Q“S'ﬂ{' Viipridagresisyarbpnitile;ch| or ophenyl ) - 4- hydr oxy
6-[(33,45)3-{{BRERIBEI- m@aﬂdr@bhanw) 4~ ydtox@6 Baiiyéthylphetibin-1-yllcarbonyl}-4-(5-
fluoro];w{/rgig\ré) ﬁ%yﬂrg‘ldln 1?yl]¥)Jn)ingnr é(QHf éHe“ 1-yl]pyridazin-3(2H) -one

6- [(38;4%)(33@ czg@pgld(ng_ %{K@By‘ﬁﬁﬁ)—ﬁ (Qﬂgqrgphgm{)fél(-@m'ozms ggjme];b)ﬂmpendm -1-
yijcarb {/W@W 1p):ndézuhet81b@rwmtane5 di met hyl pi peri di n-

et R R
methoxspyidini 3udpyrpligin-palinyddazine- &o,arqoalaﬂq@onyu 4- ( 6-
6- [(35%)@{11«3%'5@ -B(BibkopReHY!)-ALHyHoRy-3,5-in ey Ipipe Adin - N9 cArRRYTP (5-

meth??(y 3(r|§@%4>@?yrzph?rr {HRYIFZBEP-RDCIMS: Lor opheny! ) - 4- hydr oxy
(3R,4RDSp4 d-fiusrdppbmd) peli(BSI#R)-1-(5-Nojopridinahyll-4- (&metﬁommrldm -8-yl)pyrrolidin-3-
yl]car%ﬁﬁ@)syd?r){éthm&nam)ﬂ& .pyrrolidin-1-yl]pyridazi ne-3-carbo

(3R AR A 4G AooRE B P S Rl 2 ylepopy o
fluorophengl)-a,63tinpdthylpdpefiGindet;hoxypyri di n- 3-yl pyrrol i di n- 3-

{ 1 -
6- [(Sé’ A3 Qaa%tbﬂﬂ%lp%nd% é)é)dtl Q%ﬁ 4@@5@ 48&#!%?%%\;&!)81 %ydroxg// |3)5 dlm%tr)\/yrlp:lperldm -1

V']CarB%fﬁ'pF?Y"S"‘V% by)lpv'&ﬂgwa-?ﬁ OO ] carbonyl }-4-(4-
6-[(33 43) - Grrhieroplr)dinR-B)-4H[ (3B14ME )4 e-fluatophedy)ed-hydBby-3,5-dimethylpiperidin-1-

it et 1) D

(3R, 4{]'{|5]Sé A )}4£(§1cplaqop3ﬁlpﬁ Zlyl)y] 16%4?@23 Z"Bﬁ élpyrrolldln -3-
ylJcarberlyt-3 4-Amyrepdefyh-adimebpyipérdinrd-a; y1 ) - 4- { [ ( 3R 4R, 5S) - 4- (
4-f | uor ophenyl) - 4- hydr oxy- 3, 5- di net hyl pi peri din-1 -
yl ] carbonyl } pyrrolidin-1-yl]-2-nethyl pyridazin-3(2H)-o0
ne;
(3R, 4R, 55)-1-{[(3S,4S)-4-(5-chloropyridin-2-yl)-1-[1,2
,4]triazol o] 4, 3-b] pyri dazin-6-yl pyrrolidin-3 .0
yl ] carbonyl }-4- (4-fl uorophenyl) -3, 5-di met hyl pi peri di n-
4-o0l ;
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(3R, 4R, 55)-1-{[(3S,4S)-4-(5-chloropyridin-2-yl)-1-im
wodewmpdie2- b] pyri dazi n- 6-yl pyrrolidi n-3-yl ] car bomyB3007600456

(4-f1l uorophenyl) -3, 5-di net hyl pi peri di n-4-ol;

(3R, zﬁ’trés(,) 3§[(é'§l8)34 {sih%mp@{d@méﬁ ﬂlngdad%o%z%baﬁ/ng%géﬁd@ﬁoﬁbﬂ3 $ncarbonyl}-4-

4f'“9’|°]3'&f‘é'V'b6ﬁ3ﬂ'rﬁ§WFFRﬂ”FEI14r?' 'l-yl]pyrimidin-2(1 H-one; 5
4-[(38 4 ¥ BG;chidlopPridirb2-giRt-q(ITMR, 53 14A(4 2lugrophedylf- {1 63&1R)x443 SedBpethylgiperidin-1-
YI]carﬂ?iﬂééwoﬁm? %:ng m@n%ﬁ-ﬁ%ﬁg 3, 5-di et hyl pi peri di n- l

bonyl g/4] nmet hyl Xrlmd
4 [(3 Joh&- chloropyn n-2-y)-4-{[(3R,4R,5S)-4-(4- ﬂuorophenyljp -hydroxy-3, 5- dlmethylplperldln -1-

yilcarbsriyiydyrofdin-1 Slﬂ{-ﬁﬂeaﬁpﬂrﬁaldlﬂﬁ(ﬁb oid;or opyri din-2-yl)-1-(6-m

(3R, ﬁ%‘gg% ‘ﬁ@ ‘f 5§hé Og}’ R‘%’%y t%@%ﬁ%}'ﬁyrbgﬁf 9 %lXI réhddh éfhcarbonyl} 4-(4-
fluoraphgrys 8, s4Bnetyigiserighit4onio- 3- f i

6134186 ostdhﬂirdlsﬁudhb ridin-2 -3 153U 58 )= Aealidhodop kel Ip phpdidNyI3; 54 -

d'me@y‘wgﬁfﬁfbﬁ)"f"@bﬂwﬁpﬁ s HBNIAEFRE BioBPP A Ie: 1- yI | pyri dazi n
6-[(32:43)-3 rdntom-3-fludrenyridiG2yij-3-4(IFG)R, 38 ) B ubropireng)-f-hydroxy-3,5-
dime hﬂﬂib&ﬁlw1 g]cgrbgny}}by)rroﬁ’d‘r{{ L RictBEn 3@ Hné;4- f | uorophenyl ) - 4

S ST SN2 LR P P B Y Y3 B

dimetbyipip&{dH)-yllsarbenylipyrrolidin-1-yi-2-methylpyridazin-3(2H)-one;

6~ [(3%4%)(%35 A uo pglr'f_ﬂ' 3 klpﬁ ﬂf&‘ﬁ 4 Eh*:‘? aifg(@-YIﬁérgéH%nﬁ)'N Lhydrdky-B5(dtRetfyipiperidin-

uor o
1-ylcaibamAlAyT ‘F‘BéTy|]Q}'F'?PZTeS?’r‘?Eb8P‘B%yI }pyr rolidin-1-yl]-2-net
6- [(3$1¥$)F&‘¢3L5§tﬂmorbpﬁ(cﬂi-ﬁ yIBHE(3RUR,5S)-4-(4-fluorophenyl)-4-hydroxy-3,5-dimethyipiperidin-
1yl]c§2?£>l§y§§¥r%§ in- @azgl* é}él—ﬁ prr' din-2-yl)-4- {[(3R 4R 58)

uoro 3, 5-di rretg)}/ ﬁ per i
SORIGHT G BRI U AT S P harsBhor S DR S ppiericin-
1- yl]c&rbonyl}pyrrohdm -1-yl]-2-methylpyridazin-3(2H)-one;

6 [(3@31%) f{ﬁ?ﬁm o8 QZ4 @méjrbéﬂ LP@QHX 3% %ngth))lq ﬁerﬂjk(@@ca‘hgo 2@1 (5

ChlorququS"} -2abwal r}‘pyl dslaping- B?JDWII'ByH dazi n- 3( 2H) - one;
6- [(3334é)(33@ chidtopgridin32-iy- d{[(dw sR)r (B didiftudropheny i 4-hldrBi3ERiimEhylpiperidin-
1 yl]cireor(y%pyrrolr'é:l in- QR/P peyﬂgaz?ne% FnPrﬁ(ey 3, 5-dim et hyl pi peri di n-

6-[(32.45) I EEREBHR)-Hi4rehlerpihgnyd-4hyerqxy-3.5raimeihyipigaridia d 2llearaqnyif-(S-
chlor, ﬂ(ﬁn -2- yl)p rrolldm 1-y1] %rldazm 3(2H)-one;

6-[(3 %)53 g %)&y,n ﬁ@ﬁ z@ ?ﬁ% 4((§,r4 J}Ih@rlro? eEyI? h?/droxyr?iysd dlr%e%ylplperldm-

1- yl]ce!tbbml}pmqhdlm-ﬂfyﬂm/ﬂgdzrrﬁjw)cﬂned| n-1-yl ] pyridazi ne- 3-car bon

and tﬁé ﬁHaLrﬁaceutﬁ:aﬁ;(a%&e;ﬂa@e s%ﬂ% Sol@dles (including hydrates) and prodrugs thereof.
| oropyri di n- -4-{[ (3R 4R, 5S) - 4- 34d|fluorophenyl

) - 4- hydr oxy- 3 5 d| m et hyl pi peri d| n-
More breférplathb corybdupd isrselettdd fierd:- yI | pyri dazi ne- 3-carbonitri |

6-[(3%4 23(5-chloropyridin-2-yl)-4-{(3R 4R,5S)-4-(4~fluorophenyl)-4-hydrox 35d|meth Ipiperidin-1-
it ?) % pé é?? ﬂf? 1 ( chl%ro{))hen{/l y hyd ro})’<y

y']carb@y pyé"ﬂ‘f’é{ fiyl i[' ing-dicD '2"‘y'|e] car bonyl } - 4- ( 5-
6-[(3%: 1n$5)e3- Bpohlorapiyiviri22-yl)-34\AaR 45, 5 14rhy droyy-3, ylim afteyz #-phediyiRibridm e

yl]carPonlyg g’lr i n% z#ﬁe §Q é)onltrlle uor obhen
6-((35:49)- Cﬁh@;@py@erZ M-l %ﬁ) ﬁel}yp%)?%S {5 dlmethyl -4~ phenylpigerldl -1-
yilcarbenyl}pyeralidie Mvyilpyfidazin€idHHone; 1 - yI ] pyri dazi n- 3(2H) - one; and
o154 0. PUATRSRAALE AL AL 80,55 0 VB
yllcarperyti VQH"VW'%% ”@MU@F}B“ P& é@'l‘eect ed from

6-[(394$)( BH3A IR;53)-4 F4-Chbroprepyly-4-ijdroxid-3)s-Jiméthyipike3iRin 41 BBy ong}-4-(5-

oS AEREIN e BBt S L v o per L

6-[(3S,4S)-3-(5-chloropyridin-2-yl)-4-{[ (3R 4R, 5S)-4-h
ydr oxy- 3, 5- di et hyl - 4- phenyl pi peri di n-1- 35
yl ] carbonyl }pyrrolidin-I-yl]pyridazine-3-carbonitrile;
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6-[(3S,4S5)-3-(5-ch

[ oropyridin-2-yl)-4-{[ (3R, 4R, 5S) - 4- hydr oxy- 3, 5-di m
wetbhylosgrsphenyl pi peri din-1 - PCT/IB2007/000456

yl ] carbonyl } pyrrolidin-1-yB] pyridazi n- 3(2H) - one;

6- [(3§4é)(33(§ cﬂ1§ao ;?frd(n52 M ﬁ(sﬂpwssiu%%hwﬂo;‘oyrﬂm{i L3 RhyRxR8): 4- h
d'me%}" 'E%PB&WF?%WSWF%WW QP%/F’F hgp‘ﬁ@?ﬂ ?@V%P%m n-3(2H) - o

6-[(39)45)-3-(5@hloropyridin-2-yl)-4-{[(3R,4R,5S)-4-(3,4- dlfluorophenyl) -4-hydroxy-3,5-dimethylpiperidin-

1yl]c§r}°;£xél§§»rr%f§)irh$ I”Z(n%%y@ﬁ!o%@\ B‘@H {-dachl orophenyl) 4- hydr oxy

(GRABESH a@maaﬁr{?-zﬁ@q%'yxsvmr%w»u%mdazm Yebrofiit-Ryosghondia 4,
fluoro’ﬁ(\éﬂyb 3 grmetMDIROGK/4a86763 PCT/ | B2007/ 000456 8

6- [(3§§§)(33(§ @@ogﬁ'ld(ng‘z @{'JL g 3%9%‘{5%:)1 '4'131%%&%}%%3&{){%&@%&55 dimethylpiperidin-1-

yl]carmmyﬁglldmrb)élpvr aﬁﬂ'f(zﬁ)]oﬁ%r bonyl } pyrroiidin-1-yl]-2-nmet
6- [(3@&3)@)’(6%[3!%&)%@31(22&@-4 -((38,4R,59)-4-(4 guor?ghezyl){dE r(ayec’i;;\c:x%/r g 55dér;1etlz‘rylp(lperldm -1-
0 y
yl]carg r&l&pa{ r?l|db 1@%%@%@’ yr@aﬁ#é(‘rzqi(gh 3 5-di m et hyl pi peri di n-
(SR 4&5,‘50 }&[&Wr(wgrlmogvridtmr%wﬂ @}a%ﬂtzamwblpmdﬁ@a@wlﬁyrwIQFt)3
&7&@—4 fluorophenyl) -3,5- dlmethylplperldm -4-ol;

(3R 4 al-3§ ﬁ { ?g/?saé IPI‘(?P“I%% 2y¥lﬁ-1 lgpt%éa ?R)Yp n?a&m % yI;yyrr%hdl in- :? Wcarbonyl} 4-

(4-flubragreopR®rgimett§ippeddiméohy| pi peri d| n-4-ol ;
4 [(3@4&)(33@ cﬁ@oﬁﬁudﬁﬁz -APA- ﬁ(sﬁwswm-ﬂudf&aheﬁyl){z{ -hy3Rx$ B,sﬁ:fﬁ}uetﬁyldupendm 1-

th
CarWP"é%(FrﬂB’H'yﬁ ¥'}B§TF‘?"6‘P |26I1¥ﬁ Baias yI ] pyri Idggl nyS?IZFI—);r Ionlen
4- [(3$4$)(33(5°m5)0m"b‘*d(n52-¢h4 (BB S {4-Bucybhenyi4-(\BRXFR 55 B etayiperidin-1-
yI]carg‘? Q@ﬂ@%ﬂhf )neﬁ]‘lylwmlcﬁﬁqﬁﬁ Segdi et hyI pi perl din-1- 10

6- [(3 ) -3-(5- chloro oEorpgrldlm I2 9!) 4-{[(3 4R SSr)nEA‘lt (4¥lug|%phena%4 ﬂyd3 éx%@S

dlmetﬁﬁﬁbefiﬂnES)]e&bdr{yﬂrﬁ/BQM)-‘r Alpfrsiagind-Bcarpynitridi n- 2-yl ) -1-[1, 2
6-1(38 ﬁs} Y. (:5%8 ﬁ’ufb g&cﬁlé b iﬁkﬁﬂriﬁ %@)DN(& rﬂglarbmeﬂylﬁzt hydroxy-3,5-
P,

dimek)évlmrﬁmﬂ IF%JP?{W ygpldine g wﬁaé@)’i(?-tﬁ one;
6-1(3S 4$)(33(81c|448r)o HioPopgilire2-gIpY-{(am, 4R, 25)yik (1-fillorophenyl)-4-hydroxy-3,5-

d.metpﬂ@besgr% cgrbc%(w @ﬁ-@ Q]?mlélh@%{ﬁhﬁiuﬁ Slf-ghey! | o bogy'}
6-[(3&4%)(33@5415”.10@;)xrym Yot {j@ﬁﬁ%ﬁS}ﬁj&%)/tpqomeW)(@dey gé)dlrgretrcylplpendm-
1-yilcArobhyeyredie nyilipyridhzing-BrcamyniBiled- di met hyl pi peri di n-1-

6- [(3%’4% ?g@% i@ﬁo@gB{ gm%#l)di 3}%\#}6#82-){ éll ﬂ?[lc?g)ﬂ} fyﬁ)ltlz@d Zf%{?g g)dlrﬁet}zylplperldm-

1-yllcarbpnylippiotisirh &dijaylidazint@HeRe:- 3, 5- di et hyl pi peri di n-1-
6-1(3Yh3)cA6 BANbloBYHdN-jidd-[iak; 47 59)-3 ( Aabdinesiy-43hydiory-8 Eimethylpiperidin-

1 V”"'%_p" V@@'“@‘é‘i’” SV MRy Sagn PRSP BBy ri di n-2-y1 ) - 4- {[ (3R 4

6- [(3314399){{(313 ¢8,56)-dri-ehprenneghyl)-4hydoay- éﬁydlrmetwlwﬂdm -1-ylJcarbonyl}-4-(5-

chior&HyR@t-By ﬂ%r&@fn'—ﬂj/lfbf/rﬂdaﬂ& -§-84rB&Mmyik} pyrrol i din-1-yl]pyrida

6 [(3%4{5 % gt O%Ergi 1 luergpheny))-4-hydr ethylpiperidin-
A& chlggopydine2- Uk B ER 483 Skerapherg Ly v Gy et

1-yllcR &)} pyirolidin-1yilpyrideainesSydajbortitriley dr oxy- 3, 5-

6- [(3§'h§5!%( Yk BRRES-bU-BmdropHehfPd-RRR]-B BYirh &hyishdhaid-1 Yyt Rydnyfa-(5-

chiorgpy C("B V'%5f°'§"”(‘5y'19md8f1'63é2“? Por opyri din-2-yl)-4-{[ (3R 4 :

6- [(3$£4$$}(5¢hl()|4>pﬁrldm VphER,IR.58) 184 oikiyerdptienyl)-4- -hydroxy-3,5-dimethylpiperidin-

1. y,]cﬁllbpﬁﬁ}wgm"pﬂ,lwh{%z* 33(5,_])%5 bonyl } pyrrolidin-1-yl]-2-net

and teg rr'\eg@ca@)caly 3eaePiidl s, a?‘x?ﬁwna'vﬂnswr%tesa anfl progrugRingspt.
-4-(4-f luorophenyl)-4-hydroxy- 3, 5-di net hyl pi peridin-

Mostgfaéribmwwaobm;grsautga fork- Y1 1 pyri dazi ne- 3-carboni tril

6-[(3S,4S)-3-(3,5-difluoropyridin-2-yi)-4-{[ (3R 4R 59)
-4-(4-f luorophenyl)-4-hydroxy-3, 5-di m et hyl pi peri di n-
1-yi]carbonyl }pyrrolidin-1-yl]pyridazin-3(2H)-one;
6-[(3S,4S)-3-(3,5-difluoropyridin-2-yl)-4-{[ (3R 4R 59)
-4-(4-f | uorophenyl)-4-hydroxy-3, 5-di met hyl pi peri di n-
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1-yl]carbonyl }pyrrolidin-1-yl]-2-nethyl pyridazin-3(2H)
WOQamE1096763 PCT/IB2007/000456

6-[(3S,49)-3-{[(3R 4R 5S)-4-(4-chl orophenyl) - 4- hydr oxy

6-[(3S, 3’? @l cﬂBFoBVrldW :Pﬁ{ b Gy 4 34 4C(§ffIQQBMe}1yI)44 byiroxy-3,5-dimethylpiperidin-1-
ch oroP/ ggrr0| 1-yl pyr|da2|ne30arbon
yl]carp?r}y|}q>yéro in- 1 yl]pyrlda iné-3-carbonitrile;

6-[(3%14$)(BB3H SR :53)-{-B+critdrophapyiy-4-tjdroxg-3ypt im ety B AR I6Bporgi)-i-(5-
cmo@p ‘h; bf ;g,%na@hﬁﬁé )neﬁ‘n&l %%mg Shedi m et hyl pi peri di n-

't dazi ne-3-carbonitril
6- [(3%4 (5 chloropyn -yl)-4-{[(3R,4R,5S)- 4 Ioropyrldln -2-yl) 4 -hydroxy-3,5-

dimefylbipetBindiS)icabdrySiorkn- 5&) E%e(rﬂ}p@rmbﬂm-e@hienm ) - 4- hydr oxy

6- [(3%%?‘))53r %pcﬁf g?’nd%zfﬁ g | n 1%'1%5 z/)heﬁ'ﬁél }/]drg)zyzﬁ_g dumethylpnpendm-

1-ylcarbod}pyr@Biint By- %n(eslytpmmc@ﬂo@gaﬁ)@nﬁ 2-yl)-4-{ [ (3R 4R,
6- [(3§$3) 34(5(o'ﬁboﬂrp¢ridfn| AUQY-DABENH, 33)4=(By1dsrophenyd)-BhybirdRy-3,5-dimethylpiperidin-1-

yl]car? Wﬁﬁrﬁﬁﬁbt\ajp}'%%?g (GRS 1-y1 1 pyri dazi n- 3(2H) - one; and
6-[(33,49)-p@shierpwisin-2 w)-4-{l (SR F) A dueraphesyl)-&bydjery 8- dimethylpiperidin-1-
yI]carQb ;Wr\Gﬁ(ﬂ& ﬂh@fh@lﬁ?ndaﬂrﬁldepw egd:ugs thereof. 10 Most

6- [(3§6§7?7-{[)(§8§é ?P@@gw?pﬁb%q@ggx&?ét edd metﬁﬁplperl\c/i\llr? 1-yllcarbonyl}-4-(5-

chlor@y[mssyv;@re@m(Eyupvrictano@ymr@omtn@ y1)-4-{[ (3R 4R, 5S) - 4- (
6- [(3§]r 2 )I #@rcﬂﬂ% |ir*)-2 ﬁ Q’RQ‘?WSS?) 45(3 dldmﬁﬂﬁﬁdhglpﬁ-'hy&bﬂrd 5~ dlmethy|p|pend|n-

rro yl 1 pyri dazi ne- carbonitril
1- V']"Grbf”@yﬁ@/rrz? ('%ﬁ?”ﬂ °§§° iy 5?4 chl or ophenyl ) - 4- hydr oxy
6-[(3S, 33)58-@3%3@) m(@dﬂmrdbhenﬂl)—#h)]daacybm9thylpu@<51dm -1- yl]_carbon_yl} -4-(5-
chiorti Qg%@rgndm - Ryblnda%h s@H) Gh&- 1- Y1 | - 2- met hyl pyri dazi n-

6-(3549)BE; Norgidre2 Whi- i FR B 2-dflupronnenyl-4 Ryd|pxveidy diethylpiperidin-

1-yllcarbomiipyrapgin-i gipyri@zink32H)-dagdr oxy- 3, 5 o

and tﬁ%/ {%@rﬁ%&g@t&?lﬁ%ﬁ%ﬁb&o%ﬁ, %91(/&95‘.1()440%9%5 ﬁﬂrété’é),rhngi chJd}ugg HERof.
6-[(3S,4S)-3-(5-chloropyridin-2-yi)-4-{[ (3R 4R 5S)-4-(

The phafiddbiitichly aogEpepel shitslof ityeddomppariis of e Mratlbyl) piclpes ihdacid addition salts

theregT )r§| llaglg a@x? a)ﬂ%ﬂéo?rysa Llje%r (eg If_li)om acids which form non-toxic salts. Examples include

the aeetﬁtee@ms) a@a(t%tecbﬁné?aé@Wﬂéﬁt% bzsasbpyata!camr@r? hiruigigye/siighate, borate,
camsQIafeI HiR4t0 Iy e At - éb‘l M B3¥ated f&mdte[fﬁjhﬁya{té)Iglﬁéptéibngldconat&,(blucuronate

VS -
isethignaté, Lavtdphoaigle) nmlemed RAAE, eyl myihwﬁtﬂmaitew\qpmtgv'ate 2 napsyiate
nicotihth C AifrRe N Yoty  x@latedipamitaié! Joarioste! Padsphdté/Rlrdgan Hhdshhate/dihydrogen

phosé}\afe( ggogr@)amgte{ fi‘%ﬁ?rﬁtﬁ gtg.}tratf E%c @ﬁﬁeb}aggﬂ%ntﬁlrtsate tchsg;late trifluoroacetate
and xir@fdateciali® Hapispitsodd thegicigsimay\glsp ba fasmag. fyr-ezaqgle, hemnsulphate For a review
on stﬁt%l@ rséﬂﬂay EdeOili&hBooK! of PRIk flicA-Skity:| Hropeiicd 2g4180tos -anaae by Stahl and

We"%““f ‘%EV@ 4%k chl or opyri di n-2-yl)-4-{[ (3R, 4R 5S)- 4- (
3, 4-di fl uorophenyl) - 4- hydroxy 3, 5-di net hyl pi peri di n-
The gorNdoLﬁd%r RORY LdiPss d BroBruds ¥t IHBYindeARA M8y 3xisiaih RARbrhéric! zwitterionic,

polyn@pr;ri’cos Sryatgjln%llqu[d(qgﬁtagjﬁeﬁ fgfm(s 2AIL$1eR f BB éwpsludgd wtalp maﬁcope of the
inventidh. Pxscinnexainyle po plestiath a-tdlioneric aelatonsHi, t#b ¢dsrpound where for example the

“Het”%dﬁﬁ?@é’ Lofth Baibi Y8 P E{o® b dHeRsrliadtb B e @ Zrd mdiiddd widhehe scope of

“Het"dor|theasmpaynds of 8l & opyri di n- 2-y1 ) - 4- {[ (3R, 4R, 5S) - 4- (
3, 4-di fl uor ophenyl) - 4- hydr oxy- 3, 5- di m et hyl pi peri di n-
20 1-yl]carbonyl }pyrrolidin-1-yl]pyridazin-3(2H)-one;
and the pharmaceutically acceptable salts, sol vates
(i ncluding hydrates), and prodrugs thereof. The
phar maceutical ly acceptable salts of the conpounds of
the formula (1) include the acid addition salts
thereof. Suitable acid addition salts are fornmed from
acids which formnon-toxic salts. Exanples include
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25 the acetate, adipate, aspartate, benzoate,
besyl at e, bi carbonat e/ carbonate, bisul phate/sul phate,
woao@ie¢76sansyl ate, citrate, cyclamate, edi syl aCEIB2007/000456
esylate, formate, fumarateto gl uceptate, gluconate,
| ucuronate, hexafl uorophosphate, hibenzate,
ydrochl oride/chl oride, hydrobrom de/brom de,

dr oi odide/io " i sethionate, lactate, nalate,
Neate, malo , 1mesyl ate, nethyl sui phate,
nalsnt hy=tes ylate, nicotinate, nitrate,

fotate, oxal atey” pal mtate, panvpate,
hosphat e/ hydro phosphat e/ di hydr ogen 30 phosphat e,
yrogl ut amat e, sdctcharate, stearate, succinate,
,tannate, tartrate tosylate, trifluoroacetate and
kgltof oat e sal t"8Nollemi salts of the acids may al so be
formed, for exanple, hem suiphate. For a review on
sui tabl e salts, see Handbook of Pharnmaceutical Salts:
Properties, Selection, and Use by Stahl and Wernuth
Also (nélubley witGHihe 2861 of 1B inVérgios arpmulidsnpa@hit mpieaes fothes than salts and
solva?e{l\éf \AﬂérgﬂrtHg%rL%f arIdhﬁ léa{é\’%ﬂé 'oﬁ’i@r Wpoﬁér‘atsatre 'pFés&rﬁqltl QRhiofetric or non-

rionic cry
stmcfe?'v%tﬂ%ﬁw% Compb e VA il Hepiatap ot e gige gomplexes) and
co-cryétdlfli Thetlireer a60Rpicalif defired dsrnatline komplsxearof eratrg n@lecylar constituents

whlc% e%sohéda o%etﬂer t%[l&fﬁfﬂ' &y{@t %térg&ﬁné Rut LR &WH Renplex of a neutral

roup i s as shown bel ow,
molegjdg with fk%%"o and "enol " tautorrers bel ow are i ncl uded
within the scope of "Het" for the conpounds of

Also &CBHFA wkl'(m he SV\QJeZ ?fngﬁ\%érﬁgg’ aF Cgétéﬁgem? Hbgl Ab%ﬁigodlngs I}“ﬂ;ormula (1), for

exampleawherg/ é—hf’hi,orp a,Ng @Lgrptheb@ﬁtgmewp wg;gwﬁqa@ge\ghl?rbm%lpe made by suitable

variafidhost tﬁé‘lls%ﬂ’neﬂ@ ¢hethRd$ Béa¢ABeSHeraM @EiRY Methdes difidifagerts Riown in the art or
one .ot r Corrponent are pr esent in

m“t"?trg?c@‘ﬁﬁtb%é???o or non- stoichionetric anounts.
Conpl exes of this type include clathrates (drug-host

As inbi&tked! %Qﬁllé&oﬁ%rﬁg@ﬁﬂth@ BandEtﬁdMSf)f&h@as(l) aTJhﬁitleﬂthé €topalofthe invention.

s GHRA o B e & Sy Wt BBT S e g bhbiogioas actvty
thembéivesucam, woen advizistenad iritmoreorie thie gy, be genvede intoomgouns gf formula (1)

havm‘éotﬁpld@&regfacﬁ\ﬂlﬂ)ef& Eﬁdmplﬁ@y%@ﬂo@tld’\’clfeibaae SRk -deddititdsSate referred to as

orocf iy Byfien LRI 3 b BEHGS G125 R Crg-crugs, s Novel Delvery
Systexa vpl. @4, WGS BynHdsiuBHerigé8(J, HigGN; ar_IgBW Stellad eifveBioiexeysiblp darriers in Drug

Desi@‘_!, ?Friggr‘ﬁgﬁ P %§t1 ﬁéjﬁ E}.’m’:‘ ﬁhom ARSridR PRahacaltbd) A Riation).

tion o e synthetic nethods described herein
usi ng nmet hods and reagents known in the art or
Certdirodtirippendsptibim utgt) iman albhibe@edives & adprodnigs dathedgompounds of formula (1).
so-call ed " prodrugs' of the conpounds of formula (I)
are within the scope of the invention. Thus certain . .
Convgatiangldeshpisisesfor Bgrsenarriien/splatiasy afuindiyiduphenagiiomers ifglyde chiral synthesis
from @mﬂtablbtdph@llpbur@(pr@h&brralc adsolglionadi tae tdcemnaitg (or the racemate of a salt or

" ) t he
A A MG
having the desired activity, for exanple,
AlterfatidéI | thd iré‘ceﬁlb@a(%ag&aceﬁti@ Predexsory atdy\WeSreadted wmf arduitabld optically active

com%olyg%'?or geEanﬂpBe Lgagsellc]oh . < d’ IID% 5&-:{ \me%la %}n n& Pﬁ@fﬁa @ contains an acidic
or bgyietraiely. w0l acidor baes ssympa?s T%fﬁaﬂcsacidegr oﬂphﬁny@%ﬁm% gThe resulting

diast¥Me&h 8iid rAiktur ¥HayBheOdepiiled bl birofaiobiaptiySantfor fdtéhal crystallization and one or
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Desi gn, Perganon Press, 1987 (Ed. E B Roche, Anerican

Phar maceuti cal Association). Certain conpounds of
woanimveregl ) may al so thensel ves act as prodr ugesTaB2007/000456

ot her conpounds of for nul alil). 25 Conventi onal

h . R |
o GOl LB R IR) A PR et o o
askifet REESON v pure precursor or resol ution of the racemate

(or the racemate of a salt or derivative) usi ng, for

Chir. ﬁ@@étﬁd@éﬁﬂ?@gerﬁ%ﬁ%rﬂ chirvat #ﬁe u serggl?%eo hr%%yrrl?t Qr? egine( 8nantromerrcally-
enrighee EQrMsdRing d‘ﬁyﬂ@iwra@wcb@dalw HM.Ca o5 Leint agymenetsiot regja ity a mobile phase
consitfid \éﬁa rr;;erasra&wnd typically ﬁéﬁ:ﬁdﬁl@' & he&Qn@'c%ﬁtQiﬁing ffofn 0't5‘ %‘%eby volume of

son SR} Pkl (45 £ e e oy 20T Gt 46 e B V3P of an aamine
Congeairatign ot the eludteaffortls iieeansiched mpttered filke abBhlateroespbdition @f the mobile phase
will BiBSdrRERRAPEH e chiiaXdtstioRarBiYash GasB PR R T& ?h) Bfected,

chromat ogr aphy and/or fractional crystallization and

one or WD 2007/ 096763 PCT/|1B2007/ 000456 11 both of
The tobtes delas tins@irigioose menionad irtheckkamples laad Beparatiqpe ritlistige methods of

syntiedisRg @&ﬁwuh%rf&ﬁhla?ly I&d% dsbn lﬂ/n %ﬁ@e&&te Ht @5 'c:{)wrjnﬁo%ftds of the

rnvergrs%ggg @Eﬁr@eéraa@e@ n‘g) Fﬁwj bﬁén%’ﬁlb&mg@d? pther than those specifically described

hereie/Tandxampierbly adhdiation bf tﬁmrmethbmdieéaibmi herbifGor example by methods known in the
I P ' '

art. S‘?Jﬁatﬁé@.ﬁ%g B@%tﬁeﬂg g@tcﬁcﬁt % l?t rfrt%é:o ) rsﬁ)ﬂﬁ,j/‘tgér,( g@ét%%rﬁg bfotipd] etc., are for

examplgsi cal |y hept ane or hexane, containing fromO to 50%

“Conipyehendiven®rgaric TiaBsS@rnapeigOdy, RG V4rockalVCH PubiRAra IfcO(1 888} 9Advanced

Orgaﬁt? g)hPrﬁ%tryﬁ%Qttl aﬂg%ﬁlff g/g@ %{eﬁ’%heﬁeo{% th)%éé QJDF,ngr%meg ar%anrc 8}éntt{eﬁrg by S Warren,
W"elé'ﬁterseﬁe‘ef (P78 iPegani Ggnthgsis ol ThediscompestiantAngreag” by fdVarren, Wiley
Inetrstizhtd @ oH)ASRIdetdok ko ORasle SRR bURIORMaéEar@DM Shith, Longman (1982);

Protgétﬁ% bpoﬂgg f/\ Cprhz%?c eﬂtﬁ% énge tl'woé e%ﬁéaﬂq) o(ﬁtzg\a?sn S%W V%r?ey ang Sons, Inc.

( QQM‘pP@?CW"WI@pW Rat, Km@sku Géqrg Thieme VerdagH{$284); @hd any updated
versiGnéith Bed sishdaed wetkpounds of forrmula (1). The skilled

person will appreciate that the conpounds of the

i nvention, and internedi ates thereto, could be nade by
In thermmhr@tj@ntbemethmnebtmm@ssptbermse@aédlfpd,de@mbstumm R, R', R% X, Y and
Het ahe4sedeNned PovewNit TieRnBY to AEARERbIRE oPformh ke @bl ds

descri bed herein, for exanple by methods known in the

15 art. Suitable guides to synthesis, functional group
The fagtee below illgstsateomsthodssi syothepisiog ecmmqugdsgnf 6umpsia (I tThe skiled@erson will
a refc%fe th@c)éﬁﬁptngthod ' gani ¢ Transf ormati ons”
P RC Lar ock, V%ﬂ%egéarg@ g%(ga%c. (1989); Advanced

Organr c Cheni st ry" by J. March, Wley Interscience
Scheng A8 B)sirateHE®i pyeparagioDoiyem pourisig rdf esiuia (1) lvia fSphtikerdoaling of intermediates

(D) an(y R A&Eéﬁ@%@.ﬂ& g ski gaﬁlz%%se %%diiﬁ/e%&&fr Ié§?-iétgdrc')xytm‘razotriazole hydrate

Di'sconnect | on Appr oa rren,
or 4-JrglhyrpineRyEding)1982) ;. " cui debook to Organic Synthesis"
by RK Macki e and DM Smtm Longnan (1982)

Prqtective Groups n an| c Synt hesi s" Greene
GM Wit s, i and Sons, Inc. (18?
ﬂrP otgcti n Groups P{.l{z ﬁ@ggdeeagpmg,reagg@gg
QH(19 and Rai
st andgy d wor ks the gener aI synt heti c n¥ hods N
bel ow, unl ess ot ervvr %e specified, the substituents Ret
R, R, X Y and Het are gg frned above with
reference to the conpounds o? or mula (1) above. The
routes below illustrate nethods of synthesising

conmpounds of fornula (1). The skilled person wll
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appreci ate that other nmethods may be equally as
viable. 30 Schene 1 illustrates the preparation of
woaopgmaeds of forrmula (1) via peptide coupli ngrPaf/iB2007/000456
internmediates (I1) and (l112), if necessary adding a
sui tabl e base and/or additive (such as
1- hydroxybenzotri azol e hydrate .  or o
Alterlgfatia% SROC Saﬁ??pr!%ﬁ? py@yen%l)f Ing sQuthqdf Wg Ripesiding af ggnerad forimyia (1) and the
acid biyenBtal formul&ipepéthelewithou(3Hdimeihylanaigmandy!)-BthyR2ariadiivide hydrochloride

\ | | .
oo bRl b MrhsiBhobnlfie ot , Pafchdfazoie nyarate (HOBY in
dimeghyiFan2mign DM fetipbysrefvred (THD) stishidemgihanes@QiD ioh sthyr acetiie (EtOAC) at
roomPieppelatlidl A @frthge aRdrediivé uittbleaprédebdireaisdo tflie a safiitich @f the intermediate

o505 Bon TR s 9B D1 g g s
tetramettiviwenivre hpxpduoregroenhate ¢HBITEL eryl-RiAPWRRogRhonic acid cyclic anhydride in CH.Cl,
or ERVAGEARYSUNEKI® Hehti SdfemNHayl bd MEHHON YRRB 2P s @ ZtdnBorleY Hbadel wherein inert

solveiwl;%n)s aI&BI(\{?Sﬂt g/bgﬁ‘tglé%ld{gggog%i c%étio%?%b/lp togérrg\?h grrs%%%'lnrea&)amine. At least
one gyuivaleni oheach ohHibe sowplieg reAgdnisrshhidd be Lsedrand iah excesspleithérene or both may
be udth@GBsdage is to stir a solution of the internediate

conpounds of general formula (I1) and general fornula

(I'11) together with O-benzotriazol-1-yl-N, NN N -
Accotdirtgr taree turtiyéruenabridinnanh theafrescot npdntigp havideg RBEUINtesmediate compounds of
genersl REARY{iBhosphoni ¢ acid cyclic anhydride in CH2C 2 or

Et OAc. Any suitable inert solvent may be used in place

of those nentioned above, wherein inert 10 sol vent
Schemeaitusiatso v altetnaiive ohiedoraise pregaration bbeampaundsrdd general gormula (1), having

' j ; i At | east one

aran %Bﬁegprgﬁéé’ g’?%yg fa;";pféi%lﬂg@ r}gtﬂp iangy'r eagents shoul d be

used and an excess of either one or both may be used

if desired. According tora further enbodi nment the

paESENt i nventi on rgg)’i es novel internedi at eve

i {7
0
Q nds of nexa) fo ] h \e
@ﬁﬂat e% an]Pg?t Jat weé 1192@'{4@ "%aE%”‘Q?Cm ;@;N% 2
i cor“pounds of ge al formula (1), having el ang N
PG

of Het” groups, viva Eility of a protecting groupy l
strategy. R R HO OXY\ M (r) XY\ R+ HO _
peptide coupling reagents HO 3N NH R2 R2 I\/&a 1LII'N
PG V PG deprotection eprotection

y R
R .
Me Y~ Ve 0o X \
o X "Hetylation" HOY/ N &=
HO N \\\‘-— . R(\“ & RZ
oy & 2 -
e N
w o H

R ; R v
Me [}]
I Het

Scheme 2
PG is a suitable nitrogen-protecting group.
Novel compounds of formulae (1V), (V) and (Vi) are further embodiments of the invention.
In scheme 2 the amine intermediates of general formula (il) and protected pyrrolidine acid intermediates

of general formula (IV) are coupled using standard peptide coupling methods as previously described in
scheme 1 to provide a coupled and protected intermediate of general formula (V) from which the nitrogen
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R RM MYOXHOOX"Hetylation" HON2 R NRZR

MR NMI VI H 20 Het Schene 2 PGis a suitable
wWoi2007mgers3 pr ot ect i ng group. 25 Novel conpoundsPaf/iB2007/000456

formulae (IV), (V) and (VIp are further enbodi ments of

proteétinﬁ gr@u?se%h'b%%mb%dsmal?daH@e BN sﬁk@@i@e% adrgish af compound of

generpHPER R B BbSUgHe g@ﬁwrot%ﬁ%roapi PR b hell G gBtbed in “Protecting
Groubéslnngrgﬁﬁla@ﬁhékweﬁt EdfiioncDupl iGrepneetnd0dS. déutspr\Widyduisisgience, 1999).

ComrB? &8%9% darothtm? %EFBSJP? (Paf %ntQBIQ‘férdt%e%eFéw pkiags @é)ﬂoutoxycarbonyl (t-Boc),

ener al or mul g

whichyip reaflilytreraoved oY EEférﬁe'Wy'tQ @0??‘959@?6‘@ t'l‘ﬂﬁ'ﬂrf’?cﬁﬁ)éég Brdyg@gen chioride in an
organ?&sme‘m 86dnl Y diBkiSdMemaie be 1xeioxues angibegzys tveidhais dreadily removed by

hydroggﬁ@?nqalp ?Pfet e npc?o? %}s? %b%ﬁ:a{agst orb 1re°‘$ﬂnéht GRTPLMBefi chioroformate.

e nltrogen protecting
groups may be used (as descrlbed in "Protecting

The ﬁéfi’% ' Whé% Q@é'i' 3 ast‘{é'ﬂérbﬁﬂl gioupP Erd\ylﬁélll’itlodubeﬂf by\Misp@ceeere of a suitable

Ieawqgl Qrprgéq{ eﬁ?l'aiﬂg érlo[nn%%atle@a%rgwsé\%cb&xjec%ra?rt cﬁ)nu%a “ggm%ere L is a suitable
leaviryayraipn Suitable Usheing grouphintlosey kaieds ot ce(r[amg@ggs tragsWn wpiaj catalysis (e.9.
pallac{ @rﬁ‘dx% hy orf, SPRKEH @%or‘wﬁlﬁﬁbm bdBpre [REhdIsEHcdd BB-binaphthalene-2,2-

R

4- di oxane, and benzyl, which is readily renoved by

Alterrpa\/l%{; g?ﬁ'ﬁogjh&rbf ngne‘i’é] %rﬂﬁ@ﬁﬁ ﬂ%gopfart@uﬁt{"r'iét JRJups May Bé ¥silverted into other

1-chl ré% ¥ g | or of ormate. The
compopds'of gans(abloymfifchaving fiifereat Het grofing. BA ™ BIFoup) may be
)i Nt T @bkpechds vt dint @) e whert Hef cantainsiatsaitebie leavihgigeapilingyich as methoxy
grou CEIS@%{WH s nfd @ectaﬁrb@%méﬁéd ﬁlt&é&ﬁﬂbﬁﬁd&r of@Gbrmula (Ib), as

formi I's a suitabl

Sui t beven nSghaMeyS. dqyduﬂ;gly@ﬁ EP9eq @lthﬁzélag@% ﬂl‘sbaS'C co gglﬁcengl ,gmdlc conditions
casesrd ;ﬁraf@ﬁéd', e parRduRtly prefearby Biteattrentpf compiedundsidfdermula (la) with acetic

copp ﬁaapdst % t%%?g f% %'Altgrﬂﬁp/hlgag éd?rfbo\%ot& fGmRRQRH MHaR L is chioro, can

d| yI thlegercisideriiap koIEe ﬂfef°r"?Péﬂ/Z‘5’e "‘{héfflﬁ is@pufiaple, pypen otecting group,
the neQik ré?ﬁmfé%léﬂldtél ®f Porodiacia), whéreAl tseORaBubsehyent deprotection then
conpound ener a I e readily be
gr oupt™ f‘ﬂsﬁ gﬁ’e 3‘88‘\‘/%’]? toéggr%{aa(lbg ﬁor Q«Qé{rhd?éi Vn@:' gs %% . i reacly
generremmfed byrydeogenation g e egRnee @frae?ﬁ‘tta%‘fat@sbu ps. For

exanpl e: i) Conpounds of forrmula (la) , where Het

contains a suitable |eaving group L, such as methoxy

or chlori ne as s in schene 3, can bqwconvertedy R
into co sCofoo rrula(gq) as shown Mn-sc n‘h\é
by hyd nd ther QIUTE or baé‘l\‘ i onY. ,
Aci di ¢ ZORare preferred, and i y
preferretﬂ"el s t tment of conpounds of for'Vh‘uI a (I
with acetig acmzbtat refl ux tenperature. b Het

Al ternatively, a conpound of fornmula (la), V\,here Lis

ch| oro, can be reacted with an al koxi de f or multa
re Zi% a suit bI e oxygen protec g gr , N7
to glv QR int dla f fornul a @dta), ﬁﬁe LllsNH A |
se o

iquentl d prot t on then

SN L o N

Scheme 3
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provi des the conmpounds of fornula (Ib). For exanple,

when Z = benzyl, it can readily be 25 renpved by
woydrragenat i on in the presence of a suitabl e cataligan7/600456

R M OXY\ Me p XY HO N4 hydrolysis HONR,, R2

R,,, R M NM la Het Ib Het NI Het= N Het= NH NH

O-"N H NNL*"NOOLLL---N LN L GNO Schege

7 W0 CGRIPHISS T SaTETIO] e Hib i % Sk i SR doNaE S H, can be
of f aofehtad it compb@ide oHetmuls idashadi Bive nethysatetye aststama in scheme 4,

\‘j'ag{ﬂ'eal?r%gt 9% a B%% ?\Gtaﬂdalﬂlyﬁ i QQ%HPR YH mﬁpr@é}naﬁ@é&%h@ Euxtable bases

by AT A T dmroawara'rﬂkyncaww bryamethyidisigside, suitable
appr gng !aﬁﬂg%g‘éﬁ’cls wamae moMilticileembdgiassyhie, tivkigautasantethyl iodide and

Eg)cjralr?g? vgi'ﬂi%m g %&%ﬁﬁ’%@%ﬁ‘ &’%Ftﬁggrrﬁﬁ%ygﬂd N- methyl—z pyrrolidinone.

i ncl Lﬁd@pnmah@ddﬂw)éw@eas arfighivy paly tﬁ@yméﬁr%md%ph@iawle may also be present
sul f g4 geddti®timxilrel 0di de and suitabl e sol vents

i ncl ude tetrahydrofuran, dinethylformam de and

N- et hyl - 2- pyrrolidinone. An optional additive, such

as a lithiumsalg, lithiumbrom de for exanple,
al smebe pres 4’(\ in the rgm,brpn mxt %ZlooR’@ve

, Abk igon‘y
Heglw R3 =Me or Et
Me N N
o 1y Ro=H et R3=MeorEt
= =
Nps o o 1}1
R R’

Scheme 4

Scheme 5 illustrates the route for preparation of the pyrrolidine acid intermediates of general formula (V)
from unsaturated intermediates of general formula (V).
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Het NN = NRB N, FOONONF NR3 QOR3 R3 O Schene

4 Schenme 5 illustrates the route for preparation of
woOher7wgé768! | di ne acid i nternedi ates of gener al PEOAB20DA000456
((V) 15 fromunsaturated ifnternedi ates of general
formula (VI1). WO 2007/ 096763 PCT/$B2007/ 000456 15 I X
HaLxt Hard 2 R K2 PG R | xi 11 Heck coupling

/ Prjpt gct i oh D'~ 0~ PG 22 RI R2 Wttig
oetr¥Ynation R R2 MO NSi ( Xivior simlar VII PG

PG XII XIIl (racepic) 1.deppOtection 2.resol ution

""" ~resol WekdBuokhRY R O Orotectidd depr ot ecti on P&

11 R R IV PGPOWIII ¢i ngl e enantionmer) Scheng % Q

PG [ a sui table nltro%en pr@t ecting group. P&pj
Ma ca.Lbox_)gL 1 gt | ng—group—->5-> &%
nd or mul IJd), (IX) and
R (X#“' ?uar Z\géﬁﬁﬁf@ﬁ Eo pl 1y avai I e |8r§v§"\3)P be '
wel'l -

known to those Skl Ted in the art V\n;“h ref erence

to literature precedents and/or the preparati Xill (racemic)
herein. Conpounds of general ﬂ.ﬂéﬁmb&ioﬁ\jy/cg: be
made predom nantly as the desi Resbolutians~1"somnmerredpiption

Wttig or simlar olefination of a | dehyde

i nternediate of general forrrula (Xf) with a suitable g

ylid e.g. nmethyl 10 1 ,y\

(triphenyl phosphor anyl a tate, osph at‘Q

anion e.g. derived fram% onatj SRP"? o‘?§'{) h$ =,
t he™ngr

et hyi phosphonoacet at e alRernative net hods ek
inthe literature for \ oduction of unsaturate
i nternmedi ates of gengyal Heornmula (VII1), includingPG
protection of a precursor ci nnam' c aci d deri vadi (siRgle enantiomer)
(M11) using standard 15 ?ﬁ"t or Heck reaction of

an aromatic halide (I X) w aswtable acryl ate

derivative (X), such as t- butyl acrylate, in the

PG Bré?%aiﬂib% throgerpf}oke%ﬁﬂgl GroG@t BEY S¢ a2 Bltable SeHroxilic€adith Beatecting group.
Compounds g“sfo}mrulla%t(om 6“9) &) (XI) and (XIl) are either commercially available or will be well-

known to those skilled in the art with reference to literature precedents and/or the preparations herein.

Compounds of general formula (VIl) can be made predominantly as the desired frans-isomer by Wittig or
similar olefination of an aldehyde intermediate of general formula (XI) with a suitable ylid e.g. methyl
(triphenylphosphoranylidene)acetate, or a phosphonate anion e.g. derived from deprotonation of
trimethylphosphonoacetate.

Many alternative methods exists in the literature for the production of unsaturated intermediates of
general formuia (VI1), including protection of a precursor cinnamic acid derivative (Vill) using standard
methods, or Heck reaction of an aromatic halide (IX) with a suitable acrylate derivative (X), such as *
buty! acrylate, in the presence of a palladium catalyst and a suitable base, such as triethylamine.

The resulting E-olefin intermediate of general formula (VII) will undergo a [3+2]-azomethine ylid
cycloaddition by reaction with an ylid precursor of general formula (Xil), to provide a pyrrolidine with
almost exclusively the trans-stereochemistry. This reaction requires an inert solvent such as
dichloromethane or toluene or tetrahydrofuran and activation by one or more of: (1) an acid catalyst, such
as TFA; (2) a desilylating agent such as silver fluoride; (3) heating.
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The resulting E-olefin intermedi ate of general fornula
(M) will undergo a [3+2]-azonethine ylid

woyel’maddati on by reaction with an ylid precur 8oT/iB£007/000456
general fornmula (XI1), to psovide a pyrrolidine with

The gch RUMPSHgeRarall ibfriuLebM) bhgindd #&ﬁth%tc%l@éa@ﬁlme%&tfo){ is d fdcémate and may

actlon requires an inert s u
roqui BETPR IS TSRV 1TGRerS ot P o e oy PEgpgrtive HPL using a
chirabsttionary ipbaseb Witernaively trepaai infermédidte ahgenerall farmtlal( tcan be resolved by
i
stam% urgcratlh@o% (JEAforn(aglgn I@fn \;\%}ﬁlt%n% "’?‘8’8@% g§/ reSb R ant lch X bmerically pure
reagent; BEREAION P @9(?&5'8”9 i@?teﬁfé"%%ﬁb%\!ﬂﬁﬁ B‘Pth@%@daﬂ'eaf“ﬂg foac (V).
(XI'1'l) obtained fromthe cycloaddition reaction is a

Inter%&ﬁeﬁ%n%aeoglﬁ &%\énerglefgr%tf ae%:]ls%% B b&@erjt&it 0 cgr‘?lao%lds of general formula

e aC
(IV) By ¢lshieigetiape oHleCPigiacting groug HYG aIMaé‘V amPtb?ﬁfr ?Vepﬁ\%‘%b'e to achieve this
transfhrh&ioh Abée/ Adyaricb® GrGarfit ICREREINE CRedlconef Maemlsils, aRd MBiludure, Fourth

Editi !)M%Trgﬁ Ia.Jgrnnp g ]séé;“ ?,§|3?§ gas(tﬁlngps% 9 gyg&ﬂ?ya@gw ggr% (\E 'é%‘@?.ilrb%articular, for base
labileygiretecting oioHRen treamenti o alcoppeiind of gderad ffavia (X|§)e\pi‘$\rm daoepus alkali metal
hydrd&fde tsBltidne sudht ésnllhl% AHUBKIGL FBHiSM My drBkNS bE %taéﬁﬁm ﬁ’ﬂﬁoxﬁl@ Un a suitable

oraarfe Al el e orespotdie BT o e BTN RO M Picfgrebly water
miscibie ownle pa-{soWQmm(guqh as(1,Aflioxape delstratydiofuram acf alschdilised in such reactions.

If red&l’r&l e Feﬁ&uoﬁ rr@éilpbé:’ @atedvﬁn%s@ﬂhquf&ro@&? E4in (;@?Pgﬂe@nnbcbroups are more
sformation

coanaJ]eQH;{ ggfqrcg}yse%érb@?l? Bﬁgndltwgé 1ethi &R ylé}r]&egzﬁ]y%&ltqf?eés Such esters can be
cleavBd by tréatrhént dth tanlyirouskacids ,sucheasrtyfjuoﬂ;ﬁ@éll,c goid B Rgar8RB chloride in an inert
orgarttAveREch VaiddrethddeW York, N Y. USA). 1In

particular, for base |abile protecting groups,

t reat nent of a conpound of general formula (XI11) with
Novebsompaurels bifoa e (Xliretedlirthehgroiscdimenes o dlelriviestion. such as

|'i t hi um hydroxi de, sodium hydroxide or potassium

hydroxide in a suitable organic solvent will provide
Schelfnﬁ@ llyétfa,tw&nﬁ@/edm& m§rqppraﬂ@hglaaqmgfe(ﬁqqﬂqog1e( pf\yble pyrrolidine acid
internkydestec sfad@hyravatnela (1) Berh theat0aig@ Mite?m 6@ate bivgdnml (o@mmh (VII), using an

oxazcﬁiﬁlnc}nedéﬁ%' cﬂ%ﬁgﬁxu%gy H‘ﬁ%&ﬂéﬁ%r&fuﬁr(@lg m%{ﬁe grltglr?etdl‘bg {;mt%%n of (Vll) and

then piyeried te @ aixed anhydride W@Pw%ﬁo@ wsardiginenepbereiin greferably phenyl,
tertia@bAtyP Sr RO-Propyly & prsmwamnwnhéd(atwﬂfo%u@ edv). mltaﬁatdw the reaction of a

compgﬁ’r[&d&tfc')r%ﬂ?é Ip(e eé\\% b yI (t)géé ? {nytge %"hlu a‘ﬁr ? gr& oxazohdmone ina

suitalig salkenty e shThh‘s) may 4'$W9W°Wl®f@ﬂu'h@éwbgen
chloride in an inert organic solvent such as dich

e RSP RS R RS S S b rostonvin e
comppiinduat gersera dormnpladKil)e torrmevideadiasterromef X Vi hied (iVyénichtcao he separated by

chron%ftog?e}pm/s gg g@s@mﬂ&ﬁ QheER dpé:yse@eo gvé EOAyrrshdg@ AGbrFhula (IV) Altematlvely a
|

m u
compprhochn Pt fomur 15U R oo RBPRIES g HeeTPORS &gegﬂra? a4, for
examplig &y téatrdeni st sediuna metioxidd inadimethyl @arbonaféliehend?Gf =gdMe).

formula (VII1) may be obtained by deprotection of

(M1) and 25 then converted to a m xed anhydri de and

coupl ed to an oxazolidinone (where R4 is preferably

phenyl, tertiary butyl, or iso-propyl) to provide an

internediate of formula (XIV). Alternatively, the

reaction of a conmpound of fornmula (VI1) (e.g. when

P& = OCO-Bu) with the lithiumsalt of an

oxazolidinone, in a suitable solvent (e.g. THF), may

al so provide a conmpound of forrmula (XIV). 30 The

conpound of forrmula (XIV) will undergo an

[ 3+2] - azonet hine ylide cycloaddition by reaction with

the conmpound of general formula (XIl), to provide

di astereoners (XV) and (XVlI) which can be separated by

chromat ography or crystallisation and hydrol ysed to

gi ve a pyrroI|d| ne of forrrula (IV) Alternatlvely, a

o o o o o o Y
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deprotection PGAIl OHNO 02 RR2VII RR VIII XIV
we200/096468 McO -'~ N -'"SiMe3 PG R R R F Y O ecOmr/xo4s6
O)el XX-\ AOX HO- hygdrolysis O separation OO
RR R2RR+ R 441V PGXVI PGXVI PGR4 xv PG R4 =

Cl- Cojyjal kyl d rrotJJpenyI R OXYPP& R2 Xl N PG Schene A
l/ | (%eJ_e%_eﬂL,Qm ' oni tragen jprot ect i ng’sy ™y
Ups. P& is sel ect o sui tabl e carboxyl i pd o o
: B and v 140 B R o

5 proviecting groups, R ent groups nry be
enpl oyed with respect to conpounds (VIl) and (XI11).
Novel conpounds of fornulae (XVI) are furthex ___
enbodi ments of the invention. Scheme 7Xi Y4t @fgt &eq
route for preparation of the pyrrolidine acid

i nternedi ates of general fornmula (I11) 10 from

i nt ep.Edi at es of neraly.f rrrula(XIII).oOnceltYhR
m ofecy i ng group KG ios Xepved, using anf Suixt a§| e

HO—Konvex(t i byiadysit echnNades ~Ket gFFIR may b\ nt+educ
ui R°abre met ho o@ ried=above te 2R+
val of the agjd p ltecti ng group PG3¢ asndescrib

[

IV i rPscheme 4, then gppowales the acid of %ggeﬁal
formula (111). WO 2307/ 096763 PCT/1B2007/000456 18 R

R* = C,-C; alkyl or phenyl

v R
o X \
PGL%S‘
S Hg
xm N
PG
Scheme 6

PG is selected from suitable nitrogen protecting groups. PG? is selected from suitable carboxylic acid
protecting groups, and different groups may be employed with respect to compounds (VII) and (XIil).

Novel compounds of formulae (XVI) are further embodiments of the invention.

Scheme 7 illustrates a route for preparation of the pyrrolidine acid intermediates of general formula (1ll)
from intermediates of general formula (XIlIl). Once the protecting group PG is removed, using any
suitable conventional techniques, Het groups may be introduced by suitable methods described above re
Scheme 2. Removal of the acid protecting group PG?, as described in scheme 4, then provides the acid
of general formula (lll).
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Y~ RR P& N-deprotection 2 O X "Hetylation" O R2 PG

2 P& R PG XVII HXVIII NXIII (single enantioner)
wélkto7/depsot ection R OY2 HOR Il N Het Sebeme20d7/000456

PG is selected from suitabi8e nitrogen protecting

groups. PG is selected fromsuitable carboxylic acid

5 or ol eC‘f' ng Jroups. Novel corrpg s of fornul ae
S, 4%{0,‘&(58 furt odi rrents of t he
FVENLIo0 ZAS MTUSE _8, Hgvipier |d|

par

i nt er{medi dt es of general for "a ke1) can be pre

by addition of 10 organognet i ¢ nucl eophiles {J?

ket oné¥ of general for rrulxé("( X) containing a X 1tabi‘l§
niXtir(gjpgleengniamegt i ng group (PG to furnish

i nternedi ates of general formula (XX). The deprotection
stereochem stry of the addition is favoured such that

the hydroxyl group in the product is cis to the two R
nmet hyl groups. Controlled addition to carbonyl Y {
systens such as this have been described in the —

literature (e.g. Journal of Medicinal Chem st |H§’ 3 2

(1964), 7(6), pp 726-8). Such nucl eophilic additi S
generally carried out at |ow tenperature 15 ih an N
anhydrous ethereal or other non-polar solvent, usi
Grignard, organolithium orgghery suitable
organonetal lic reagent. These organonetallic reagents
can be nmade by hal ogen- net al exchange using a

PG isS$dldctdal feonh aliiiatlie nitrogerupstectingRyrolis. BE™ R selectad drom- dailabyé carboxylic acid

or t -butyl lithium Suitable protecting
prOteJ:t'ng%Hngl ncl ude benzyl, which may be renoved by

hydr ogenati on, or Boc, which may be renoved by
Novel dogpbafiatof fovrh lildie (a(nu)aanbl X \dlicdre asthdrfefbodiments of the invention.
par a- met hoxybenzyl (PMB) which may be renoved by
treatment with DDQ 20 CAN or 1-chioroeth o
As illustrpigd BYRanpme 8, Piregdiag NisFraediaies ¢fggnerd @rwv‘ﬁéﬁ().caﬂ R prepared by addition of

orgarioffe@illidRUtIedpates®d kelishae biedenérar ol uta (XIX) contaikihg & saibie aitregen protecting
groupg&%} gcft |!n|% lrge Red gte?&%gh’é}%q%m}%%r(%& ﬁ‘{w Qrgbéh'efﬁ%\?a/ Bﬂﬁe ﬁddmon is

grou at nent
favomﬁdgqyplmlngt taep hyd@xyleggg@mthe prieduct is ai3e mthgwgmwmpg &Qgtrolled addition

to caFEBiYyI Q@te%&cs@apéé thiB B&Vel b‘ée@&&cnlﬁfdﬂpthe ﬁte@turwéﬁgl J&Umar ofidedicinal

Chem lﬁfyé? iﬁﬁg& %gqt) glgg 8?%&%130% érgon is gen%raﬁgéé?ﬁed\ﬁﬁgﬁ low temperature

in an enlysirusethalehli ot otheranpomolar stireVe usCGianpisi prganefithigm or giher suitable
orgar%%é]lic%hgb@ FIRRE B8l ctlictbagents Win MY maddoyMaidierMietl d2ehange using
a smtable hlallde precursot, R'-Br or R'-l and n-buty! lithium or #butyl lithium. Suitable protecting groups
include benzyl, which may be removed by hydrogenation, or Boc, which may be removed by treatment
with an acid such as TFA, or para-methoxybenzyl (PMB) which may be removed by treatment with DDQ,
CAN or 1-chloroethy! chloroformate, to afford the desired piperidine intermediates of general formula (1l).
With certain protecting groups and under certain conditions the protecting group may be labile to
treatment with the organometallic reagent, and so both transformations may be accomplished in one
step. e.g. when PG = Boc the protecting group may sometimes be cleaved when intermediates of
formula (XIX) are treated with an organometallic reagent.

Me nucleophile Me Me

o addition HQ deprotection HQ
—_— Rl s Rl
Me Nopg Me N-pa Me NH

XIX XX I
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XI'X XX 11 WD 2007/ 096763 PCT/ |1 B2007/ 000456 19 Schene
8 PGis selected fromsuitable nitrogen protecting
wgnrormee765 The skilled man will appreciate thaPCTiiB2007/000456
addition to protecting nitrmogen or acid groups, as
di scussed hereinbefore, at various tinmes during the
synthesis of the conmpounds_qf fqorrmula I, it may be
necessary to protect furtﬁ%\B oups, such as for
exanpl e, hydroxy groups with a suitable protecting
: ing group. Methods for
PG '%e%?%fjgém%g%ab%% En éa%f%%f%?ggr oup will depend on
the 10 protecting group For exanpl es of protection/
The SRt ah&Cvill Gippreeiaiaotial] moatdiiee 16 Protectraf hitrégenr gl groups, as discussed

herei%ggoﬁ%:agyasfwée {}ﬁgéad?ﬂ @fﬁx\lsﬁirﬁgﬁ %t AR QOrﬁégwth&%%[m %rl |t may be necessary to

proteptefurijar gseupsr suchegsr @agqm@eh Ptygrmgy gqoyﬁs‘s witlh @ wltp@@ protectmg group, then
remo@é(mb@te@ﬁ@pgrbﬁ@ M&thddd Xfon GeprdteiBifooR G e QeBiclti gro@y whilydepend on the

prote&tlmp e?rﬂ‘ﬂ;? Ié\%leg\a%!rg?a g) é)trqr# g?nz rHegl%Fegg ond 'rn%thlogcglé)cge%e@a‘rﬂ’(?otectlve groups in
Orgahie aynjtesist, ¥Y Gratop pod B@Ml Wviz. dima*atmnbmsvh@@ual leydfopsy group is protected as a
meth§PeEp| R ﬁb@éﬁﬁd %dlmrc‘égﬁ'?@téxémplé\ﬂcbrhpr%eﬁéﬂdxﬂgllrum% aqueous HBr, or by

cat 5 under at nns
sl s e S oI PR 5 o L) oo
benzyrather, degrstecive domdmon:heputdrfg@gam plg compprisediydroggnation with a palladlum catalyst
undepﬁ hg{ﬂfys /gl appropriate reaction conditions for

el r “pertfor mance or preparation as well as

procedures for isolating the desired products will be
All ofvid dbokemantiohs atditbs prepératidne df noveltstertingmiatetiatstusedih dregieasding methods
are céﬁve%{? orlal bl Qﬁ;ﬁ{);ﬁla@régﬁﬂﬁ RbrsitdRs fdr hﬁelﬁﬁéffmﬁﬁe %F“Breparatlon as well as

arations herein n‘B.CEl]JtI cal y
procashyeb 15 7SCiAES G SBREF oo HE IR0 o1 BEFoBRIELR I wih reference
to litPditrD dreeeddnls it erExambleg eridRrepasations heyeis. of a conpound
of the formula (1) and the desired acid as
appropriate. The salt may precipitate from sol ution
A phayracesiically preeptablg saly of 3 paipguRchef th foraya Bbmpebo il @rapgred by mixing
togetRaradRRIticHsI R ddmpblirel & ahesemiula @Pariditas texired btic ab lagpropriate. The salt may

preCIBlf Zefgfngggl@ﬁ grlus Be c%llec?e%rmq‘tﬁ’aﬁcﬁ] o(?t'nagl |k ‘%#B\Zpréd Qy e;@%orﬁﬁn of the solvent.

one or
Pharmemamaﬂxgaqch@ta@@ ﬁfﬁi@@ﬁ@P“@ﬁOUNﬂC&fﬁﬂr@U'? |(') MaY by P@P?éefa@s?f\eé’a more of three
methd§d: d; 30 (ii) by renoving an acid- or base-labile
protecting group froma suitable precursor of the
compound of formula (1) or by ring-opening a suitable
() cyby legctipg Hewromppundfobiormena it hedastied 3t or | act am
u5|ng the desired acid; or (iii) by converting one

(i) r e )}:'EWWEQ\F? ﬁmg §B?ﬁ'lg%‘ﬁpé teglffn%@'grég fr&%ﬁ? a%ﬂ@atbﬁfée&}/sor ?f the compound
supit falmiuda {Ilpor Mmmg@ng:@putmle GAlic arepueser, ﬁ@'aﬁg(pmglgsa @p@ne or lactam,
U Y Ddiifthd Yol héi@@rout in solution. The resulting salt
may precipitate out and be collected by filtration or
may be recovered by evaporation of the solvent. The

(i) deby emveting i sibi the compauheof forrala ()i tagneedrtoy negptiapayilp an appropriate

fr non-i oni sed. 40 WO
085y SARAEREGa L ARG B R

All three reactions are typically carried out in solution. The resulting salt may precipitate out and be
collected by filtration or may be recovered by evaporation of the solvent. The degree of ionisation in the
resulting salt may vary from completely ionised to almost non-ionised.
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The conpounds of formula (1) of the present invention
have utility as MCR4 agonists in the treatnent of
woani’oueresli sease states. Preferably said MCRA agomBREDF000456
exhibit a functional potenzy at the M4 receptor
The om‘i‘ﬁjfoﬂﬁulé‘ﬂ) 5RO pre L Rleribrifava Reky aslﬁl@ﬂﬂ Mborﬁé?g @ the treatment of

f er abl

th 500nM t
okt N e e e
exprdsbéd aslrnUECSH0 Piventttan eatiouts 20MINECE®rS pratershly doventthapf 500nM, yet more
prefe%ﬁ?‘llovfléﬂ'ﬂ%é éBBEi\l 108 %ﬁ&ﬁo@&e@%b&%ﬁﬁ lof/Er REH abb%'t @@nM wherein said ECsq

descr térnational, Paten
measnsananE &t .'\49%%\9?%\3& PIIfNCHLGRRERe RS0 Ee8Y esmafsowq%ﬁnas described in
Interfidfibifal RaLAYAPpICHPO puislisation CuMbel WO 2005/0ME938r eldsdrmat this assay, compounds

EC
s YD Py SRR o o gl orond o on e
lowePh@T‘&Oﬂfé\él corrpounds herei n exhi bit functl onal potency

at the MCR4 receptor as defined herein before and are

PrefcioE LR (R SSPE IO OB i R SFCeRA. deined heren befor
and svheelettive $ati MCRACRVEr MRRSpt Rrefetaltyrsiist MCR4 aganisty kaysta selpstiMty for MCR4

over %ﬁﬂvmé%m & oelf/l@ﬁ@bédép@ adoﬁﬁétar@méﬁst alsdt §6-1RSs, pFBRdrébly at least about
eas

201 marimpyby & EaSieoaatimenc et M SHERED Sypey gpagp-imes. more
prefesdbiyi still @ttieaseabott 30 dimes 306 horegssferaie stillableast pbeift EpGatimes and especially

at Ie%éééc{ut 0 tlﬁ\@?ino‘g@ﬂ:%tloﬁgg sBIle&Eé f(ff‘ﬁ%@@@%@é@&rla)é c@aﬁpéﬁsd w1th the MCR1

-t1mes nore functiona el ective
rocoRloTRARI T 88 RIBH 28IoC M ATECPIATSAT eSS S8, Doy GAsHPGen o MCAT and
MCRWiIn@cional iencies ehiet candbesairied butwsiby tha aseys aeddssrited derein.

based on the neasurenent of MCRL and MCR4 functiona
pot enci es which can be carried out using the assays
Prefarb.sakHUARAGEETIS NPYch eriatiiiy TenMGRAoHer MIGBA MoPein SaciIGR4 receptor
agoni‘s@ £6 bi Madt Ybdud n 0-hiknBd, paetaablwmaast\/amw Bo-timas, dndv’é:&@ferably at least about

100- tb e%%%mref@r%?@%ﬁlpét%ac%%&t 0 é%sgve%%&g Je(?er BI ’at Ieast about 500-

S, nore
timeg e@ds@spagelf;t at lag 2y §O0-Hese mﬁf‘*eﬁ“@?t@mlv s,g[épqu ok a|"é%‘é‘i receptor as
compHRsUith3 8- MCH@é‘rece@thFWhmérnesa&f efigivalgblyctviy hisesdmdneaate based on the

measyfRinse abOUt SfSPzgR{irg ﬁ/!rdu’ﬁ%dfyr?ég IP& rLc,y sa\l/\tl léhec%ﬁtbeacgmémdrusmg the assays as

i onal rve fo
descrll@@lé’ptemr as conpared with the I\/CRS receptor wherein
said relative selectivity assessnents are based on the

Pref%nﬁﬁzﬁ%gﬁg%gerelgreﬁ( 18%8&0%5%%}%&{1 %t | ogghtlpgc g{cl)(f isgﬁeflned herein before
and greselective dorideR4 nver MGR%r Pretérablyraaiduas4 hmf@tmh@%m gslectivity for MCR4

over fMﬁF%tWr%beﬁ'{ sdiH)M@ﬁQYeéébtoF Q&)n&@%e &ﬁ@%@b&fut ag-tieled, ipR@slably at least about
ereln efore

o015 FF P AL 4 PRSP 0 8 aera & %‘&'ﬁ\(f?a?‘;%?% S00-times, even

more\iZRérablp siirat MERGbU GOStimes aridcbshSRIly almub061timeg meresiurctionally selective
for a%@% cé ﬁﬁ‘%@ Wd \0119\ thé mﬁs ré&&gﬁﬁl@%ﬁ séi& réla@i@é&el@h\ﬂtﬂl%ssessments

are o mersEPr o e R hoasiGR paBESTS WHID b bERaitied out using
the astaye apdeabritbedbbnginsti | | at | east about 500-ti nes and

especi al |y about 1000-times nore functlonally

selective for a MCR4 receptor as conpared w

PrefavpitssaiMept seoniiihaye @ Siertyty for MRg overdYieR’t P M§R5 Wherein said MCR4
rece;ﬁ&:%%ﬁrﬂﬁmb& atasaat hisse do-omed, Ipesfereialy ar leax rrbod f30NERS, morg preferably at

least% 1ob! ﬂrﬁgé UL p%?érmétﬁsat étga@ﬁﬁ%o Hﬁe%aé'vérﬁ ﬁ\@reoé’réferably still at least

aboug APQP fireRan (g évncg@@"sh a«%}%cﬂéﬁ gOé@éY!‘PM rqopPiPHAs m&@r @ *the MCR1 and
MCHYGREpRRd MCR3 wherein said MCR4A receptors agonists
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-tines, even
nore preferably still at |east about 1000-tines nore
functionally selective for a MCR4 receptor as conpared
with the MCRL and 40 MCR3 receptors.
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conpounds herein exhibit functional potency at the
worhw/mwewapt or as defined herein before and aPeT/1B2007/000456

sel ective for MCR4 over MCR1 and MCR5. Preferably said

Prefbfddicongroundsti@reiteas@ibl fFRl@al potdrcy af A MOARECPIS as Meffkd herein before

and ?%gsselggﬁ)go o 4 civerf@glgh 2%?%? a@%{;ra&{y sgg 3@422}936%3 %gve a selectivity for

MCRsp over MGR1 jgpgt é/lQﬂsew@efabl spidaMCRé asteptb @gonistd @re atreast about 10-times,
preféf@tﬁlﬁatpée@f ﬁfo@&dO)‘tm%' %bre%?eférgﬁy%t Ié:bf"g’&ult 1 O%Q%eg | rﬁ@r@ 3p C??er%?y still at least

refera
abo@gB@ErF%si B en(,jmor? gggrab%gutat Ifeﬁ@boqt lsg%-gm?ﬁﬁr@ especnally at least about 1000-
timeg umre |fwma¢>r1ayy seeative iforea FMERA rddeRér ae wembaned agithCBBPACRY and MCRS

recefflofsh the MCRL and MCR5 receptors. Preferably said
MCR4 agoni sts have a selectivity for MCR4 over MCR3

and MCR5 wherein said MCR4 10 receptor agonists are
Prefexably seicMCRI @aginistOndvi resslectpitefol Maplaybvat MERASAd mbnymherem said MCR4
receﬁgr ég'oﬁ@é arerg? [;:@st%ﬁ&jtq‘f) ﬂplley p?éfe %&z%t Iea*s? %Gat q Cﬁgegt mﬂrggeferably at least

nore prerer
aboub?(g}- gvlfn)eébninye&(efqzr@%%%tlll gblg@ﬂt alg_@@@QQ—tjn’p@smosﬁgreéerably at least about 1000-times

moreffumtionatiyigdidcyivesierl LMCRY Rocbmibr & cMnfrédred RRERE MICAR:INE MBRBELptors.
with the MCR3 and MCR5 receptors. Conbination therapy

15 The conpounds of formula (1) or their salts,

Combipation therapy prodrugs, of the present invention may be

useful 'y delivered in conbi nat| on with an auxiliary
The &;nfl;%%&svgf fgr%wlavﬁ) ﬁrg gﬁ' §fgl)£s£| g?lv %%rﬁﬁ%&e };P@\?\%ggéntt Ilnegrﬁlon may be
usefyly deliyered incambinatios witaan guxiliglyefedtiye aniile aperd fabretteatment of conditions of

interest) istidheds, seldie dyéﬁ@\ﬁiilﬁhu I%d!ér fonanyFa@PJh%réérQ oBésit S/ BRd/br §Heled: Further, the
resent |1 nvention may 1 n

§
e o e G e vy G
be usgfuilyrdelivered i qoméhytloef\l\flfb(anlawallameﬁfacevea@em ader fot the@ reduction of emesis.
Somd’ SkBIb iaQRiPf a&ﬂ@%%e ts wieHBhay Wel ARsE |@Mdlrﬂa%5%’ ?fcthé Yfesent invention

inclufdgent s whi ch nay of use 1 n conbinations
present invention include: 1) Conpounds which

modul ate the action of natriuretic factors in

1) CB@b&dn@y{NﬁiEh RAbdidiAé thB @Eﬂ% o hé“tru]crér"cfétf&tior; Q p%‘?fulﬁ 2t W e S actor (also

de),
R R B ATl eEE). B B YRR B sHaageraseet atbtors of nviral
erdodentidastei avd fepacticdar the pamidounds d@scribBe arErasHE VO 02/0251 3, WO

08165595, WO ek 46 bk BB%S%%AZ?Q Qrd 9%»@3151 tha clomgglépg 57 ERdmpiab2 of WO

02%_}@8 %‘1% ind FP- A1
styrd)-ah! @sééﬁ*ﬁ?f@p@zwww@mlrapzmbmmsyclopentyumethyl} 4-
meP&Yyb@andie 4cBk 4( - chl or ophenyl ) propyl ] am i no} car bonyl ) -

cycl opentyl ] nethyl }-4- net hoxybutanoic acid; 30 2)

Conpounds whi ch inhibit angi otensi n-converting enzyne
C%’Hg‘ﬁ E%W*éﬂav%ﬁnploteaﬁmcwﬁfgnmwymﬁ Bidbias enaapribfand combined inhibitors

of angjototsmainiertrayeneynid g re0El aﬁdofsﬂnda@%&@és omapatrilat;
endopept| dase such as omapatrl 3) Substrates for
NO- synt hase, such as L-arginine; 35 4) Chol esterol
3) SLI'"’@U@?% fﬁ@”%’@%‘ﬁ'ﬂ%e%%asdsafﬁmmi ns (e.g. atorvastatin/
LipitorTM and fibrates; 5) Estrogen receptor
[ str en_agani sts.and/ estro en
gl st T A B S
((-)-cis-6-phenyl - 5 [4 (2-pyrrolidin-1-yl-ethoxy)- phen

5) Esjtbdenredmptbr Moblidt&t 'éﬁ’J?M(UsEP Qb&]ﬁslt@%o?‘ ch o}’ger‘?ﬂqglgonlsts preferably
e
ralgﬂﬁﬁgﬁg%s%ox?e&e (%ﬁl § Ili)enal [4-(5 pyrro?ldm 1- yl ethoxy) phenyl]-5,6,7,8-
tetrahydronaphthalene 2-o0l, and pharmaceutically acceptable salts thereof the preparation of which

is detailed in WO 96/21656);

2)
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is detailed in WD 96/21656); WD 2007/ 096763

PCT/ | B2007/ 000456 22 6) A PDE inhibitor, nore
woaodaviooedear |y a PDE 2, 3, 4, 5, 7 or 8 inhibit®CT/1B2007/000456

preferably PDE2 or PDE5 inhktbitor and nost preferably

a PDE5 inhibitor (see hereinafter), said inhibitors

o) RRGG Hier a2 ety 20TR. ot n DHLMIPISG LA SRR PPES nhiitor
andanost praferdblytadtDESdnhibitar (eed heraithiten)) ssitdantddtots ppafarably aving an 1C50
%\émbﬂh@t‘é&bé&ﬂl éﬂz}rﬂbeof %@Ql}sﬁ n 688 Mﬁqh%mvlsmha%lﬁs and 4 inhibitors are

ectl sfuncti on Vasoactive | ntest
%}y&dalwtir%/ tp;)ucally/pnpbyﬁqu@%lpn t_g the\ﬁpqmsafﬂratfe@@pﬁ@t of MsleErectile Dysfunction);

particul arly nmedi at ed by one or nore of the VIP

7 vags&ﬂfé%te&mwaé i \)( I%( %g:c P g@%&ﬁg (frporé Halrﬁc?lra}r/])()medlatfed by one or

ase acflv
maorg/pithe gt?ersfqgfor BgBRPSYPA 1, \é Al pr Wiitory @deylate cyclase activating

dap’ndbg 2nd boBdre @f a WPVédEptb@ad&&%’F%NlP aﬁ’é]&gu@ r(e @Woe1 28f15883) or a VIP
TR B adraehocesior At i P EBnBRisR te.b Tnkoro, Avitaa

agoni st, antagoni st or nodul at or, nore particularly

8) ALPRbSH l%ceﬁ&zgﬁﬂ'aﬂa\z ofiét or %Mt&t b2 Jaﬁi%ularﬁ'%&lsts antagonists or

Bt DA eind NS Tt S0 fkcpeds [Uaoga/oto4osa

SHaesAHIRE, SHTScENd/dr SHTetraep®rg] @sivdind thdse desvibed 10048902159, WO-
onggogwg,@@%@ggégar WO- 00028993; 9) A testosterone
repl acenent agent (I ncluding dehydroandrost endi one),
testosterone (e.g. TostrelleTM LibiCGlTM,

9) Adbstysieronesplosimentayentqincladibgedhpdrbardessentliom) asdtostsohel(@)y. Tostrelle™,
L% &%, ¥ GarBBIb Q6 &r8GERs rorﬁgg:qHLﬁt ors e.g. LGD 2226;

EStrogen, estrogen an roxypr ogest erone or

msdroxyprogesterone acetate (MPA) (i.e. as a

10) Saedivenaridiogtn receptor@siduiaee.@naGDREREY | test ost erone
hor mone repl acenent therapy agent (e.g. HRT
especially Premarin, Cenestin, Qestrofem nal, Equin,

11) Esipgefk BStropen 3NsressyoXIPgesteronser B edmspragegeronsacetate (MPA) (ie. as a

chabih4tpa)e brastrddgan aﬁﬂlﬁﬁefhﬁldéﬁtdﬁd\@fel’ Hoﬁnor@&éb’ﬁb‘éhéht'therapy agent (e.g. HRT

E‘get%r r%ar}_lgbggérgr (a)es eerrqﬁ% E%I o E%? Lﬂ%g’fEO sjro 8?1 él?estesstolo Estring,

Eﬁﬁéﬁﬁ'@@bﬂ% rEgstfagﬁmnMataﬁ DerredsitribdrerdiisaeriAneempnd Peampak, Premique,
ES®4i6dt EtratestHE; Mbasndpupr opi on, GV 320659; 30 13) An
agoni st or nodul ator for oxytocin/vasopressin
receptors, preferably a selective oxytocin agonist or
12) Avdddiaieref transngrisspfonrpnadreraling denshinesandior $epstord sacti asdoupropion, GW-
apeeptors, preferably a D3 or D4 sel ective agonist or
35 nodul at or e.g. aponorphine; and 15) An antienetic
agent, for exanple a 5-HI3 antagonist or a
13) Aveagowikti onmeddlatoNi akytocimyaegpressit recuirs, pindierallly #i8ective oxytocin agonist
oPMb@@asH sts include, but are not limted to,
grani setron, ondansetron, tropisetron, ranpsetron,
pal onsetron, indisetron, dol asetron, alosetron and
14) Aazgenist pomodutedor Buridorseinlines rhlképlors iptedaganty < DS of Dicdaledive daohist or
w@a@atgp;g ?m,g,ggng Qng @Prepi tant, casopitant,
ezl opi tan l'apitant, netupitant, vestipitant,
vof opi tant and
15) AR arftiginefidageR) 0B exantpiesy 3-HIT§ dntagooistdr Bylkgrpkisiny I(mreti hmsagoéust(
Suntabﬁ‘e ?OQI?'[A&)%QYSG%CIE&;T / tjug?a%) 7r{op 9914&:6 to, 2gi??anlse’tron, ondansetron, tropisetron,
ramosetron, palonsetron, indisetron, dolasetron, alosetron and azasetron.

Suitable NK-1 antagonists include, but are not limited to, aprepitant, casopitant, ezlopitant, cilapitant,
netupitant,  vestipitant,  vofopitant and  2-(R)-(1-(R)-3,5-bis(trifluoromethyl)phenyl)ethoxy-4-(5-
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1,2,3-triazol-4-yl)methyl-3-(S)-(4-f | uorophenyl)m
wonpitabése. See for exanple International Patedar/1B2007/000456

Application publication nuaber W2006/049933. Wth

(dimgtayidnhind)nathyik1ed, :B‘nfrﬁﬁbm vh@eth18-(8p@-fRibro ﬁ@wyﬁ}ﬁ’ RREIS e for example
o PGB AR o,

i nclude but are not limted to Miscarinic

With @Qtﬁéd&r@&f@ﬂeh&ﬁto RAUBE bthe SIMRURR o‘ﬂhe%ﬁuoﬁ%rtt@ t];e%fn%i 5\‘%wer urinary
ha. adr ener ptor anta particul ar

ot Gy iR e o QB 5P B0 FGLHS bit 7 R i ipia

. Mcamerag;etglcmwne;ebentormniaggﬂsnsw as tdﬂ‘eﬁhme adr ener gi c

. M;ﬁ'ﬁ%ﬁ{eﬂérgﬁg&% an%gopt %1 ggrltlct?%%ﬂ a]siﬁag ?drs e?%ép%?pé% ant%gonist oran

al pha rene IC rec
a@@%?@?nerﬁ?’eﬁwwaﬁﬁa@“ﬁdrenerg| C receptor agonist or

. A&ﬁaébﬂ@her@i@@éﬁeﬁtﬁs agoﬁE%?Qanﬂ&@Qérﬁ:it i &rﬁcuﬁﬁaﬁ?@ﬁ&%g creceptor

o3l i PopisL  LREAE ABT"B FocPRRd 3908 pagal agomst
. SH&@neQmaheeeWQm&WQQmQGls racem c or
. ool a%emvadmas@ @uptsaagmbn&fzsm(am I1oid receptor (VR)

ant agoni st, suc | pha2del ta |i gand,
«  Noradrenalin rgemtialssdminiter (VA1) skakipatseloxetine, eitBet in s dereiner §iS-enantiomeric
faracept or agon|st 5HT1 a receptor antagonist or 5HT1
goni st ; Prost anoi d receptor

t
* Vgn'{o'ocg T (V@) aé‘aggﬁ'ﬁ R BPT1BFAAN agoni st. 20 W th
. alPWe'@B ligenct lechiss@aidpettineor pegatealimds of fornula (1) in

. Bﬁﬁga&’éﬁﬁblmkpt&fag% %Zity and rel ated disorders, the

useful in conjunction W|th ot her
. 555151 rﬁ%&@ﬂ?@l%@éﬁ&%ﬂﬁsw%@m levegagtdgoRiPesi ty agents
+  Pidarhoid focepbrakigambitle. 4. EFGReckbtof GERNAE_ant agoni st s
(such as rinonabant), apolipoprotein-B
secretion/mcrosomal triglyceride transfer protein
With reggyd 1a8he/Ir) of ithretdotippiands of formutea(Ntin tha lraatmeghof olsasiteartdirelated disorders,

the cd\vffﬁ?r% ) HIddibe QESFul lﬁé&ﬂjp%}%n Wﬂﬂg gt?EraéPﬁngeﬁp agen(’cesn aSsugable anti-obesity
cgont o SRR 8- ebkpi acRnSs e 98038, ghlpoprotein s

secretgndh lgrgsonneh. trigycdride tranifer pyotstirolepor BIMTR) (rﬁlBi{erAXm agmwa {gBit-selective MTP
lnhlbltm%nélﬁmag Saib A F ﬁlrloﬂaﬁaé) b 1713(?'@@0{??&&8@ %3@#(%?353@ i ( WHSD type 1)

om et c ag

'"h'b'taégﬁpgqeswsd@%‘&rﬁnﬁlegs th%fe@pqhekecsﬁ@bmns‘t € QtshiAgonigls, monoamine reuptake
inhibitors GsueR Eas E)l'blutfaﬁ')lne) I§pinpatBshYifnBticsdge Rt [ﬁ;taﬂfége@@rré'ﬂéﬁlﬁr agonlsts dopamine

receelel SR P By BN LS o AP DB Boione st Brgnioos, sHze
receppf @ogqsﬁ) mel|a@|ppmq:e@mng)lwmorgmnu@pmstﬁ lepdio étpe OB pageim)i lepti, analogs,

leptin ga%bﬁ&l a@;oﬁ&& %&Hiﬂ%ﬁ@goﬂlétﬁ AscRe InABItAL (RESad éﬂ&ﬂd@ﬁpsta’un | . orllstat)
statin anorectic a

anorec(tlc agﬁnQ%gsu% % %Oé%qeﬁlh 2 %‘gﬁ’t)slg?uroqqg[ﬁ%%@ﬁ?qtﬂ'@n@gpr&%% Qﬁmcular NPY-
S recepior ajagenistsy tyramipatict dgenik,alehydiieWiand osterorgoran analog thereof,

gluco@ﬁfc@ng %’eﬁtbﬁégom&tgw %d%ﬁ%ﬂrscoar%&}?@E&tor antagonlstsf glucagon-like peptide-1

rooon R BT € IFQG T o BT PO GIBh P PkIE ARG fog Rgeneron
Pharmgcenticals, lrexc, Sjatrapwa INYaayd ifrastes & Gambta@mmpany, kKngeat, iot,-hliman agouti-
related %@W(QGR? melﬁzﬁ§ Phr‘él‘in| rb@odor Qﬁf'aﬁomsf m&h@ E\E%%&E)t%r &rﬁéb%nlsts or

Ki ne val fromRe

'“"ersﬁﬁ%ﬁ“fféfc B‘Eﬂr?re iU rqcgiptor agenjsts gad, “kq\l\@t%ﬁf @nipphssiteggegts, including the
prefer@dapéres €0 fpthigreinGelow,iannadli knowdkflor whi beresadGpparent il Ihediaek instant

dlscloﬁfr@ttc%r{é o é@ﬁ%)y s'klﬂ b thd 5,0 r'ﬁ'ne A B&Jn‘d? of tﬁggrgg&‘?ftﬁveng?n may also be

qonl sts, histam ne receptor ant
adm'"lsi?{ﬁé?' W?@W@Wﬁéﬁﬁ'@ﬁé&rwgwome%ﬁﬂ aglgyioyipwar §lagma cholesterol
the like. Other anti-obesity agents, including the
preferred agents set forth hereinbel ow, are well
known, or will be readily apparent in light of the
i nst ant
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di scl osure, to one of ordinary skill in the art. The

conpounds of the present invention may al so be .0
wadm7vetser ed i n conmbi nation with a naturally BCTUB200TIEN0456

conmpound that acts to | owe24 pl asma chol esterol WO

level€ O8L6h Q&ﬁ%ﬁ@oc@ﬂ hd &%%ZA&%&%m% da@édﬁ‘{uﬁaceﬁht%ﬁ and include, for

exaﬂpaﬁtv 5%[@%%%%%4? dl I n n&gg‘ﬂg f“a?'” eEég%lqﬁ:égD Bre}/eérgp B ecantl-obesuy agents
seleatad froacthe gnem)mbnausmgamCBeMnt@oms'& gahiglavtivaedVITR inkibies; iodibtaly

mbut%ﬁﬁff Brﬁﬁgcrﬂn?e @ﬂ"e‘drlﬁébcgﬁfﬁ eﬁggwasae aﬁt%n%ﬁ%;@ﬁinefeﬁpQﬁof}ré%udoephedrme.

oup consistin goni st sel ectii
PrefagAtl FPROLASGH Y1e Pegepnduggtion i BRI aSrapies fob e tisgii of obesty
and repR@doriditiens ire ptiministepeiih cotun¥itd. with emercisaaal a}ga&smlb diet Pfeferred CB-1
anta%ﬂ&s@r‘?b?}dg %ﬁ‘mﬁgge(rﬁ @‘Fﬁ é"i_’ﬂ rA%Jsg rkﬁ&l’/ryundﬁrqn@f? 9 }‘Acc}nﬂ)ﬁam available
resent rnvention an I on era |es

from SpeciitSyaihelaks) degssbed iy U-%rﬁ’ateﬂwcaﬁé% 2 ang sanpeungs glescribed in U.S.
PatetN®s 16, Bil7 Sp £, &,430, 980 Bhd 6)518,209; WST PhatdX PlSlic&Rn A6, @2004/0092520

. ; 0
oSBT .
10/978689fied eatenen P2, 2804 and P@TrPgaﬁcﬁUPhCSWi*tNﬁél WE)2/076949, WO 03/075660,
Woodmge"whﬁéoum Ho@-anbPal©tla/oN671 5Pr§f3ﬂ'ec9ém—ssle6tﬂ/€ MIPTRHOASnclude

dlrlotgrﬁie %sg%gd QgJAréJ F%t@t ﬁ?’aaﬁ-}éh@%gl%ﬁ?%ét Z%ag 2 gwyl’ Lﬁ-? ? 2%§rlazol 3~

ylthio)isstiy)E- @ oR6ROeNYN-0, 3RO BA-A VLB FBEY)Phe)SPA0iDarad 1488 Bny a2rdec-butyl-2H-
1,2 4%91%4@%%&%&37# &scP@éﬁRU PPRbMRE! DEP186 'aﬁJj 5 bEQ 075 and

lmplltpﬂgq: fB@Xt1S§H5W§SC?£@% /g é\l é@ggéﬂ)%@g presentatlve anti-obesity
agentéﬂﬁ)r%é)msmeld:mMWsoﬂt&irﬁ@eumwov@oﬂmh@me Tmeihoﬁs effties ineagition can be
prep%éﬁ usﬂg‘?ﬁ%ﬁo\ﬂg kMU\Fr)l th BHé g’f' otrd?rﬁa?'y ékﬂIerl Hg ‘ﬁr‘t fgrl &aRbRPifamine can be

prepqeec? %rclieacrpﬁd (\(LQS ('?aﬁ N‘Peﬂ ﬁ%? 62@|,_prfm2cr@hqq,qa§ P§ |pregared as described in U.S.
Pat. ot 8769, 3matany B)r52 8484 oibthiorao ph prepared 4s Gesdiitmddi 8- Ratyllgsn®,274,143;

5, 426 :sngé' %Afb‘lﬁ '?yén)i %' egfg r}i_?l?f 'aﬂ 5}&%&%@@@%{ érqea;%grsfﬁaﬂgg%%bfe% 'é's described in
US Pphiicatiep %@02@1‘5 35 i'%w /827659, 075; and i nplitapide
(BAY 13-9952) described in U S. Patent No. 6,265, 431.

One ﬁ?wﬂred ﬁgo?lh %%%W 8%' c\éﬁ‘.bﬁgﬁdns Q)p %' {oﬁgo&%% %hef ﬂ%séﬁ'?‘ ﬁvérﬁ]ion and one or

morerssiiionih hrePeuE SORBEIPR GEIT BRES iphibkss; é\!f%lgh'h@fs D3 or D4 selectve
agoni&Bt bogpaldaesn e%t@og@ﬁ&e@éptd?hdbdlﬂﬁtc}fs Sdhidlol  dsflodeheagohists ar@or estrogen

antag%)rgn%{m l;geséostsé@ %%Eﬁ%re\%‘g 9a eﬁr O;tfe%gorg%?qrngdora% %&%&E opg qul@rg estrogen,
estrogen anskDedrpEEroDesteIoN OQmeWafypfq%%tem@ Fopatg (MPAK Gf eStfogen and methyl
testosterbRhda@Srie repihdehict therdpy &Rnipr epar ed as descri bed in

U S. Pat. Nos. 5,274, 143; 5,420, 305; 5,540,917; and

5,643, 874; and PYY3.36 (i ncludi ng anal ogs) can be
Prefepyee gamkichtiaes the S rdsdraent of MBS g lsbinbinations ol\the compounds of the present
mven@@(p%(d%égﬂﬁé'e P s MRidSs QRIENEP ithsory, ef erred group

herei n are conbi nati ons of the conpounds of the

present invention and one or 25 nore additional

Preferriae caplgivdtions fogdhret seatreérd oof E8Dfare sompiBEBNs phihbicompeundppPthe present

mven'tl&hérhi' AOHESnhitiBrsO hnd NE iRGbitoYe ané?&cﬁﬁ Sriss éHectlve agomsts or modulators,
dul ators; eStr recept or dul ators an

and/qgsqsprgqja nregﬁj)&ﬂ'il rg?cgjgaéq{a / %sgro a0y ?%?Q@ﬁ eﬁtfﬂgﬁﬁcﬁ‘? agfngsts and/or testosterone
replatessind s bgantm e tesiqutaxcrene nestatpeovies , implast oshdbonestmgem  estrogen  and
medrB)‘%/BFogéété?&%n ®r InfBRk&8brog &%trcgn@gg&tate gﬁb!i\?gé’s%&éhd and methyl testosterone

g %esterone or nmedroxyprogesterone acetate
hormpngsgplacegientileRRAIR tand met hyl ~ t est ost er one hor none
repl acenent therapy agent. 30 Preferred conbinations
for the treatnent of MED are conbi nations of the
conmpounds of the present invention and one or nore
PDE5 i nhibitors and/or NEP inhibitors. Preferred
conbi nations for the treatnent of FSD are conbi nations
of the conpounds of the present 35 invention and PDE5
inhibitors, and/or NEP inhibitors, and/or D3 or D4
sel ective agonists or nodul ators,
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and/ or estrogen receptor nodul ators, estrogen

agoni sts, estrogen antagoni sts, and/or testosterone
woepl7acenent agents, testosterone, testosteroneCT/IB2007/000456

i npl ant, and/or estrogen, e&strogen and

Partu&iﬁ’é} DRI HBABrs6r JUBK ESHRIIQIERIER FQNIR: Pee@hatt ®F MED or FSD are

512 étgﬁva'i’c%wﬁw?? B2 I PHEBY b B0 o GBI & Sl yero-THpyrazolfd o

djpyriddini7 B8 (sTdede AB@iculady fPegent asithacilrate patisf er r ed PDES

(6R, iz‘&ﬁb Eb*eezg@ 1f29-he>éH§7JPo gsammyn@@b Ahefistesiokphetye
yrazmq[zy &WQ"I%“ E’]H‘dﬂ@ﬂl’ﬁ/?'mf (tff Fra BRI Ul phonyl ) phenyl ]
2-[2- etﬂexv&(hsethvl-ﬁquzmwh-shlpﬁerd’l Ippehy)-5-firdtin) 7 -ampySHAMBIazo[5,1-
[ 2d4}]]tﬁé{zr il-JThi ”sznralQH?n)( SEI;{Q ﬁg&& ol bftogé‘gtpwys‘%'e&hypé BSER-38Setidinyl)-2,6-

trate's
dlhyd1c27l1~ggfa%$r9]@yr5mgn-%@p By | %25(/33::@4{[ -2rpropoxy-3-pyridinyl)-3-ethyl-2-(1-isopropyl-3-
azeti€ihyyd G 8ingr & XY-pyreryd[4,3-dfpyrimidin-7-one; 5-[2-ethoxy-5-(4-ethylpiperazin-1-

ylsul%@@%%—&l}[—%ggﬁgg[%- _{hio%%ﬂh?/r]-é,'fspo}riygrggll-ﬁﬁyﬂazélbm39cﬁﬁjrimidin-7-one; 4-(3-
chloro-4metieaxitisnzm)gmingl-2i 1’2(bycb@qy@gihyﬂp1rrolidin ~1-yl]-N-(pyrimidin-2-
ylmetthyhm@Hé-be@mM*a)mw 90p- SBf-R¥thyi7=-dX6-BRdpyla7-diydro-1H-pyrazolo[4,3-

ey Sy %L%w%i]5'%5aﬁ?fﬁva.w?sw%varﬁ%%“"f*a”ﬁ- 2 (. $159) and

pharmagegtidatiy apyegtabie @lts thereof.
di hydr o- 7H- pyrazol o[ 4, 3-d] pyr| m d| n- 7- one;

Partiwg'ly @re? NP RESRZNr SicR Vo |)oductse ¥ teatmant SHES or FSD are

the campdunds exgmplifegd B-WOW2078143H- pyr azol o[ 4, 3-d] pyri mi di n- 7-
one; 5-[2-ethoxy-5-(4- ethylplpera2|n 1 10

By crx%srgﬁe%p %er%«&o%p?nggm If’ﬁ';lt%‘ 'BV%GFW? a&tﬁpafenﬁ)ﬁ%nhg %/ \léllic_:hzcan be used
in acaihdiapcewih medntioy ywb ereay rtljeaherapﬁun@uy Q%) e@npobndirapydefimedhiy the claims (in
partic)Jr%YBfr rr 9§ £hd$hé’§plem% &BbleS A Mnid is mcorEorated herein by reference).

y pyri m di ne-5-car boxam de 90);

3-(1- nethyl 7- oxo- 3-propyl -6, 7- dlhydro 1
If a boryratian lob [adtiv8-ageijtpys iadministered, then they may be administered simultaneously,

- - . iy O |']-4-prop
sepallihfl Reehiely P IRAG G e R 1  Cally
accept able salts thereof. 15 Particularly preferred

BiolodiE? Asgdlys bi t ors for such conbi ned products for the
treatment of MED or FSD are the conpounds exenplified
in WO 02/079143. By cross reference herein to

Melagosariin reearioaganigtiagy:ispleetiyiont s and patent applications

Mea%nféﬁt@&ﬂvn@a@ iStthotey (EC 2 610RMPaINE addinshmisANEdEin steptors type 1 and
3 :Mérpaa h},@ t herapeutical l'y “active conmpounds as defined
aims (in particular of claim1) and the
specific exanples (all of which is incorporated herein

Actwiﬁbn bfh Sltﬁrﬂféﬁr‘ﬂh (M(t)freétpﬁﬂf@l a@;@ﬁlét@ FbsQIfs n@ﬁétﬂvé&%n ORI B adenylate
m ni s St ere

cyclagef %yTg%tE%t&¥1tVSlse sgcr‘%}d én%}s%}ger Sé%’l&é?ﬂ 8|F(",L&/e aijerposme 3',5"-cyclic
mondpbesphita(dAHIY. Ghenges lrmﬁMBéeveh doligwing treatmelit of recemipinanp®C1 and MC3
cell liRsQH iR 9bsE BdmpDESANSe MRBSNAS Sdtan ME LA RIMEY poRBeéstinate (ECso) calculated
ctivity; selectivity Measurenment of in vitro agoni st
(‘.’)“lsency (ECO) of conpounds agai nst nel anocortin
receptors type 1 and 30 3 (MC1 and MC3). Activation
Hum&f erﬁﬂﬂnﬁl&méﬁ (HEKi;gihwfe%& ﬁé}ﬁé?ér%vﬁw c&0RBd §t£b‘f3r t‘}a%%#ékt% whtifull length

actlvatlon 311%1”1 racel | ul ar aden

cDNq Y I%W rgge%pmﬁ% rq.?ggqbil %b évleresqs%gﬁhpg Hﬂng stXndard molecular
biologyohatitagks £Tesbabepogids ee digolved/io ldinethyhsutfoideq Opisar) et 4mM. 11 point half

log utiGAYEhent HRAGOGESd & t&@‘%méo%ﬁ@ lich®) MY s8N RL B0t in a buffer

reconbi nant MC1 and

as fol
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35 cell lines with test conmpound were neasured and an

MC1 and MC3 potency estinmate (EC50) calculated as
woabd7mee763 Hunman enbryoni ¢ ki dney (HEK) or Chi nB6®/1B2007/000456

hanster ovary cell |ines stzably transfected with full

compgstgtan phdéﬁ?h‘é?e @ﬂféf&dlsal%e MDBE)”Q M@lDMSO MheB0.08% %@FdﬁchF 127 surfactant.

FFGWCBEL&%& Xeﬁs Cﬁ cga@.lepr%et Wl Earvqszesc{] ag@g%%%a%gﬂgd Wé?qébecco s Modified
Eagl@lsé\wi%@MﬁM)d@fiﬂét (h:000orl MG i26,60¢ oMBO)1 ) wdre 4dded tdlthe test compound

dllutlbﬁ isBiestiph Bad dé&ytpla‘tenéﬁdmﬁétedjfo VH')\%? 0t $5¢.1168 rqutlvé @/WIP

oppound, pically starting wer e prepared

concznisgier &e%%z'bw tb@m%@urpéwn%z@owmws@ npgne ragment.
complempntat‘kmdneifﬁodmmmaéwﬁrekltbu’hf &7 tB6l DB advie@AMPE it from G Healthcare /

B L LA e T i

of 750\ Wéi)'éﬁd@@ "? BMBMIab deaelisswere th-$uspehdedEfog hesag The tilaneacence readings
takeh @Nﬁl\éhch %layb wellwePe %Qerfe@ ﬁnt&@cen?@ﬁégprglafl\%r to M;;d)n uWoﬁtrol wells

cor SEPTANUE 2 PO Rlon A AIRRAERLs 1B RN R g presaepifpove
maxing effdct SighaiR! dinee wereritteditbiptits of Hbgﬁ)amﬂblmedohcemsnm hve percent effect

usmé"ﬁ @§é{'<5rﬁ‘ thabls Ldidhar aBPhcgﬁ’An%ﬁéai%lé AY§ aﬁdqléé( mé?t if-8 'Egﬁhwned by the

i n‘g @rrent ation [ urchased I n
so “Bf% DB PRCENFABN 9f 168t f°"?H°H’PH g enfieRidal way betwlrtameﬁpm and top
assyBiptopes efriicesgndidal dose résporsasarvef EAdBlexperiment included an ECs, determination

for aféhé %@EH&‘){/{e s%mﬂﬁﬁn{bwgﬂ@ﬁ% nhhlﬁ@éﬁ %ng% %sacjl stgnq%Pﬂg ﬁ'gékra%géyoc%nsmtency and

M'was 1 nc cel

a"°"‘?f@'r 8‘?}%&5’&916&“"{9&‘ Egeesimatahebtaineddn differeni@xprer @&tﬁsn gs

taken from each assay well were converted |nto per cent

i mum con

MCE%BE %4 l'-_r(',e gcttl{nx/%vag getg%ﬁ%egjﬁ rd%%)cn%%cp %?assﬁ‘ymﬁ%{“ﬁﬁ Daﬂg&,{%spectwely in
USZ%(Q’rﬁ@a?ﬁ(ﬁ’?@eﬁgﬁ'ﬁQine dermonstrated to give a maxi mal

effect. Signoidal curves were fitted to plots of 10g10
' g s percent effect wusing a
L g M fecerlon on cal | ed SI GHTS and

EC50 esti rmt es determ ned by the software as the
Nle4c BritherrorM8H dn acdtatiee analagoed umsangtyé-sign weaiing fib@edne ®ISH), which is an
agon\%?)it tﬁ@‘i\k@e@cé&@ RekkP @oﬂgguniﬂg Bar’tgg' %Vﬂ@a‘te%%?th&i abi ﬂ$ to inhibit Nle4, D-

gl dose res ponse
Phe?‘% ISUd’é'd"”Qﬁ° mexdranes el exerpssing thfbMCéF MRIBY Areprapaiitig kinding assay

versL&t[ig’mlNl@i,D%ehan_mgne whi ch was used as a standard to
track assay consistency and allow fa| r comnparison

s R R S———r
differgrfiatiesitifugptan. BHOLIRANCHT erllonemizar®s averk dupledDFYTtREISVGA SPA Beads
type Afor M@b@ﬂiﬁﬁ@@Réﬂﬁ&@m%@ aﬁ@ thf%ﬁhewltgﬁ concePtratlon of 300ug bead/ml

Rece

(©. 15% Iaﬁr‘zl;rage %Slgp #)%adé)eg %{@%gag{ﬁ'gr"ggﬁ[}g mipf was lﬁcu%ated with 0 06nM ['#I] Nle4, D-
Phe7rpeM@hioangt 1d -hetf lagLdoatentnagiohs oinmpe (tdBidand, whduphcaies lnaantotal volume of 50yl

t mitah r
buffef"‘ﬁt";’r'r‘\*ve?1F (2@ mﬁgr ﬁEFBé;SI‘lrwﬁ\&W tmu Cler ‘%‘dﬁ&ﬁc[féé“ PSomplete EDTA
protegagan IRk gtagn RU7) omSReSierfReiTr WAR SSBeTIgIof bptess oplkgion of 100nM
SHUQ1he TWie4Badtisn wgs mmatecrmtnetadanorbbfruéawg\em&ays ardfplM€d WS incubated at

room [térg@alturylf@rﬂ‘l’z h@D RfﬁZ Tl%?ﬁouw#za 8%‘13’ h%xk?@fi %?tgrs\ﬂ'b Réegr%ow 1Rrad|oact|v1ty

were sub onogeni sat i
present ‘%@n"éfﬁ'mlf’% P%@%W@ilac RiAte sRntehtki dpluasayare figtergined dm data analysis using
approplie CwaMCAR cel | menbranes were coupled to

PVT- PEI - WGA SPA Beads type A for 2 hours, spun at

1000 RPM for 5 m ns and suspended to a concentration
Prefeigply Jbp GgmBads of the(mesestipvensiab exfielt a tindpgieenstapet the MC4 receptor
expre¥&d| gs. anBEaGLERGRAA N dYDXPHARS-MES léb%@v@tdth% 5$bu@16&ﬂM more preferably

[1251] Nie4, D 30 Phe7-a-MsH and 11 hal f

concentrations of conpetitor ligand, in dupllcate in

a total volune of 50I
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buffer per well (25 nM HEPES, 1nM Myd 2, 2.5 nmM Cad 2,

1% Pl uronic F68, 1 conplete EDTA protease inhibitor
woabi7awés8 m pH7). Non-specific binding was deCeaBionzaho456

by the inclusion of 100nM 23HU9119. The reacti on was

lowdr nhani S00eid, it ridie pesstadly RWerohark aBélft TBEHRA @ﬁ’c?ﬁloﬂanﬁire@ a%{){esﬁll lower than
Hhat 00 our s
ab01¥Yl% @Y‘ Vﬂ%ur gﬁﬂg%pP%iséjeg]ﬁ'éﬂereg)ﬂsmggrfe(a@PaX/é‘ﬁSErWe? ﬂ@"ﬁm)unt

radi oactivity 35 present was determ ned using a

of
Nle haé-o hibitiomatetie MB3 re¢adteres wer e det er mi ned by

data anal ysis using appropriate softvvare Preferably

Nle4t @P%@@M§nq§ Etaﬁl?%} %B&%C%t mbBNR m%’ﬁ hglgolgrtgwa (MSH), which is an

bi ndi nﬁéé:onst ant a recep
agonigt af; i (MC3 ipspriat (MG3ES, Camppnss -cgn WBHVdﬁatdefmnheirlwmty to inhibit Nie4, D-

Phe2BMSH Hifdiy WYim & dhel ﬁ@rﬁm%&tﬂx{drﬁ%%o% M\%&Q&%&E a competition binding assay

Versﬁﬁé'tﬁgg%ég%%‘?ﬂ%gz lag\gﬁtr 100nM and nore pr ef erabl y

still lower than about 50nM wherein said Ki value is
Celldetpemssing @ MESR getehaubgssahotegaridaliataith®y énenra, fragment isolated by
d|ffe@mPah§eZ13rgudN¥g$ﬂ Ibgi@a@dgé M3 Ak %%}ﬁbr%& &e‘?&?&ﬁo@d 1PN-BELwaA SPA Beads
PrafriinuR: BRugat Fr?ﬂoeﬁ“"\f'u Ij’f ﬁm"iﬁﬂﬁ‘é S('wspﬂed to/aifieal apsay gpnceniration of 800ug
beamdmesg mambiahe, 4003 beRCiEspivel). Béﬁaﬁﬂmbr@wm& W3 ncGisleddith 0.06nM [']

Nle4e% @b ﬁ)%—lf glj;d {pﬁdlf-l?ggg nc%r;g'gtlon% s. ﬁ;opboﬁ*lterequagd &&p&% Wga total volume

of 5mt@ffmwa%(2ﬁgnm I-lEBEfSetnnM Mgll.12.5 0ivMhQaGis 3 &yPluresit 568 1 complete EDTA
proteEQe'2 W}ﬂ)ltd?*"t@d]etls@'nﬁ r]:ﬁ-??) %Wemﬁeﬂ) J*\(ﬁnge?ﬁgi @éﬁﬂnﬁ%dt lﬁ/ethé\/%l?)smn of 100nM

e.su eni sat i on an
SHUWEgF%enVFg‘ﬁ'QB Wae M'ai?ﬁ' Y 1o afidftiers plebfapinembeanes prdigfates ware incubated at
room(papeCREreNME3R hoatd (thedind haures avmate sicakep), @r wisich the amount of radioactivity

presé:) WasP @térm%d B3 ﬁg g@@éﬂﬁc %Stx, B@un@rtﬁ dalaem&% %eteﬁrﬁllfgb bg( data analysis using

?P? m ns and suspen to a fina
appr‘??{iﬁtﬁé {"Yaé‘il on of 800ug bead/m (1. 2ug nenbr ane, 40ug
bead per well). Bead/ nmenbrane m x was incubated with

High Oett¥in MugIRGd interdsties,(DDY Blng CoaxtdifSidraand 11 hal f -1 og
concentrations of conpetitor [1gan in duplicate, in
a total volume of 50i buffer per vel | (25 mM HEPES,

A drugrimterrefion 3 a situgtioniin @aich 2,sulistéeneé affents the BEBity df anothial 2t i.e. the effects

are ifckebfedler qUcRIaSAE @r tdabhbl ﬁ@&f prb@Rbet Aeﬁ\p eﬂ’éct EEV %er%tgfr roduces on its own.

cifi et erm ned
o SR B G St RS LD e s o
affectg dfii Rheoracokindiies di anetier ynisisbitnycthe byadaheomeeiP450ittt tegibbides it. Because

of th@ﬁmpo"t@&@ dragsRr ﬁf{eHérﬁerfaoﬁsslegsrm?mV of tHel BSI %&érﬁ L QPH%W %ﬂ?rﬁical entities

r V\Ihl ch the anount I 0acC

(NCE% '%?@ﬁ@erﬁggn%’g?@reﬁ‘i? in fhe |dH’§ disconery Riecess-at e count er .

Ki values were determ ned by data anal ysis using

The ﬁﬂQBQ@eﬁl's@Fe@n %Pﬁ& lﬁ/er r%gro's_%)( @%@rz b er %”é‘gm L W8mated fashion and the

ﬂl"er acti ons é 3uM Co
aim of ReGERER ioif AR & SPEISPPBASEPRSMRNICH toe BRbBetealeof new chemical entiy
(NCEa’eéteccats Vb @gaindt ihei 4t prinafy HReHrBas PA50Ehzyhest 143, BB6 Eidotml SA4.
are increased or decreased, or together they produce a
new ef fect that neither pr oduces on its own. 25 Dr ug
The subgiraiegoekiaiharnieash e R4ae DDb siilizes bimaralivieomisrgspmes getber with isoform-

specifieUdinieal Htlgadrébée layd peH® lﬂ'leoé'}ﬁult'aﬁedﬂg @rfe%s@@rﬁerq fo¥! %e%ﬁlhﬁﬁh Sf P450 1A2,

2o S POB0 BB e BOBIT s Bl abh g simtons

detecqlom% meiarelesoly LEMSEMP hEhio metnad has besrsthenughif testbe afdDbvaluated using
stand@ tendduads, fTRE pRBYsGIRGERS Bded B ditdnGSthe (febRlon! S

considered inportant early on 1n the drug di scovery

process. 30 The DDI cocktail screen in human liver

m crosones (HLM is run in a fully automated fashion

and t he



10

15

aimof the screen is to provide a single-point

assessnent of the DDl potential of new chem cal entity
wWONREE/9%w3sted at 3 M against the 4 prinmary cyPOTHBINE000456

P450 enzynes, 1 A2, 2D6, 289 and 3A4. The substrate

Mlérb’éb’r“rfe"So'urc@W' oactTfor PA50 DPRodiEd hureaPSivétimierasdmeéer

sones toget her with isolorm 35 snecifie—ecliniecal

A2 \"ARE NN EAVE®Y

Ml@@%@e&%%@aﬁlﬂﬁ‘d permits the $ 0¥ Aheous measur enent

P49(T)thri‘c%ntlrdﬂBrln bitron of P450 IA] 00321@9 2D6 & 3A4
activities in a si-ngle-ineubatian Hs—+dh——htgh

RegpietAlighpYA®hi t h si mul t aneous N@bPHé N)of met abolites

AsBay ke M5/ M5, Thi's net hod has B @xeim thoroughl y tested
anrd—evatdated uaﬂlg standar l{ Lunpuunds. The pr obe
substrates used are given inlthe tahle bhel ow WO

PraREUOsETEBZPETIPIEE) 07/ 000456 COPE AP osome Sour ce

Tver m crosones, Mgrosone
Concent ration Q1 nmg/ml P450|Concent+ation—0-—-03—A

ol U UJ

Reéwfé‘?r@t?i(?&? System NADPH (13 m*™ Assay Tine 8 nin

—PT IR romEdorprah @0ernZynme Probed @qm:entrati on Tacrine
(1A2\ 2M r]ﬁf‘l ngodrfaf(’)m\ éﬁ )rhyf r obpnt [ 2N

SMMidgzala? §3Akh (3A4) 2M I nhi bi to@ll%;;einﬁéﬂgﬁ ' NCE
{test compound) 3 M M conazdl e (universal control) 3

nece aof thoa ot abhaol £ ~n
M- e—or— e —EtadoTrTt stbstrate s
'”"H’E“Qﬁired over tine in the Dre?é’ﬁ%egﬁgt’ﬁ) absence of the
I\ICENC(EI(wtcoomnwm)md/l nhi bi tor) at 3Moncentration of 3

The ooy

L\ | £ . .
1 L7 SGULIE o) FoS€SSEY 10T, Ter T T it bi tory
potl\g% & oé(’g f a‘lg(?Hcel%t age vallue é\hl nterpreted using

t he foI | owi ng scherre These data are 5 then used in

Appeﬁ%lﬁéeucg I"ﬁfe: r?é‘tat‘éﬁhfel"bf RLALLULHRAS I8 MRIEBIIES oved tidé @l halpestive and absence of

wap&w%ph@% @ﬁ:&gcentj/'gzh% %:IIM ’ﬁwh SSHcg%‘;faEE%eﬁed for their
|nh|b|&>'fy pdHtidl-ab i\percenip@ovaiud G infGiRied péidoihe ifdiawing sepogt j These data are
then usep‘ﬂ c,eoqiuﬁétﬁh Gl otﬁé%:a)suﬂeﬁleﬁ‘ts ] &Qluélfaftﬂerﬂuﬁ%llw MDEB @HG o help with the

I nverse agoni st for M4 receptor (Lu
deSIgétan‘éngfei%‘@fc‘Nm%‘f‘%s 371: 799- 802 Qlnman et al.

997, SCi er%enh.bﬁﬁnl% 138) GRP | evel s arl@50

upr annl atad by - faoctl A o AA bl 1006
e gurateo—o St +1g \ M-—zun S IVOODS 199

Endocr i nol ogy. 2 £40: 4551- 4557) and t heref of o1t is

I mpor t ant t025awess the abilify of anti- obe@im\lﬂ/ agent s

act-Rrg—thr uu%ésb/llc McA—receptpr—toT i bt {drw

b

AGRP Inhibition

Agouti related protein (AGRP) is a high affinity endogenous antagonist/inverse agonist for the MC4
receptor (Lu et al., 1994, Nature 371: 799-802; Oliman et al., 1997, Science 278: 135-138). AGRP levels
are upregulated by fasting (Mizuno & Mobbs 1999, Endocrinology. 140: 4551-4557) and therefore it is
important to assess the ability of anti-obesity agents acting through the MC4 receptor to inhibit the
binding of AGRP. It has been ascertained that this C-terminal fragment of AGRP contains the MC4R
binding determinants (Yang et al., 1999, Mol Endocrinol 13: 148-155), therefore, compounds can be
evaluated for their ability to inhibit AGRP binding to membranes from cells expressing the MC4R using a
competition binding assay versus ["*JAGRP(87-132). To this end cells expressing the MC4R were
subject to homogenisation and the membrane fragment isolated by differential centrifugation. CHO-CRE
MC4R cell membranes (12ug protein) were incubated with 0.3nM [*IJAGRP(87-132) and 11 half-log
concentrations of competitor ligand, in duplicate, in a total volume of 100ul buffer (26mM HEPES, 1mM
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10

15 binding of AGRP. It has been ascertained that this

C-termnal fragnment of AGRP contains the MAR binding
wdeb@rooswant s (Yang et al., 1999, Ml Endocri neCTAB2007/000456

148-155), therefore, conpowids can be evaluated for

Mgctlghelshwbad;lg oY% BSA M bb)t N ecfﬁb BHkiRG w&@dé!@rﬂ#r{e%ﬁhe inclusion of 1uM

S_expressi usi n npetit
SHUS SRR e s e 16 eHoRGRI BYPTBsmsS OB Yergriapubated at oo
tempeasatire fe)éphce& iThe) retabiion M24 Rervitiriated iyurlgie titratiod onto GF/C filters (presoaked in

1% b@l?"@ er?‘d;ér] ?z?:g rﬁ@gﬁ%&?er?&l%w%@ ggfr VB%80/) @ﬁ%m% ﬁ}tiﬁ%d ggﬁ]dbu?fgr (Binding buffer

contiinifng peRNd Ne@h.ghe If'@tf%Wﬁ)? spilted in S0pldvintitatiowiiuichar@. tBnamount of radioactivity

presért 2k it &ityligdd scflatibh c&ﬂ"tlﬁg h@Ghiues %%Jrﬁh%& Egd%% analysis using

etltor ligand, in duplicate, 1n a total volu
app@%’ﬁ) WNFE  (25mM HEPES, 1mM WO 2007/ 096763

PCT/ 1 B2007/ 000456 29 MyCl 2, 2.5mM CaCl2i 0.5% BSA pH
Prefgralg? the'%p%gﬁd%' &l tﬁe kﬂ'é%gr'\tnlg _ﬁeﬁ?cﬁqr g)ﬁﬁb‘ﬁ%ﬂ)ﬂ@l Ql}fnstte[h? 85 the MC4 receptor

I NC USIOnO eacti on wa
expreRped Re aqi W"Gr@gﬁv’shﬁ%?ﬁﬁé%”e&ﬁ'@”p?@%éo%nﬂe More Riiskerably lower than
500nddt, yetooore praferpigly ltverr ad abbou? 16 and Mbe pf@@téﬂily Sl 1¥&@Sr than about 50nM,

wherbf réﬁld%t\ﬁﬂe %’d&t@rm n%% L&s*n% i és%gy B BT o % ng this assay, compounds

g r esoak in a vacuum arve
accorag f&k%“xjp%?ﬁnf ln\\i%nt%ea(h'% hl@ ing poristaat atdheiMivdJecebtor Bearessed as an Ki
valug &gjaimeli ABRMbwérananSioogiM.al ni ng 500mMM NaCl ). The filters

were soaked in 501 scintillation fluid and the anount

of radioactivity present was determned by liquid
Fooddpiaka Siutly To@asass thetsffiegey dlian\M4umgeniesunedoatchiakeramesbd Weight over a 24
hour é{o@ ifRalvRi s using appropriate software. Preferably

he conpoun&s of the present invention exhibit a
bi ndi ng constant at the M4 receptor 10 expressed as

Rats @il blélac&h&iatl&da@ﬁmg@ﬁouéi@gn@fevér%tﬂdb%ﬂdlﬁm@ 3OLQPme for

fRE
appr i S PR Rt re GESIar oL iy Sl 6 aebPystsfd 910 Frgabca
ScientificEauipmsnt” (53 vpges\aRrpEnately 24 dowts pretiiaibe sis:d;d@ye r Rets1eit be randomly
assighied 10@ tieBneASGFaY dhasehbRRg oﬂth@!él@dy t&éb@& ﬁs%e?gl’@ﬁﬁ-@)fre%tment) Each rat

rdln i nvent i on_exhi
will elﬁlggggﬁ%gtée E’@%’% on ﬁt ogfe%tcﬁ Msﬁée‘g ?){Jql;}s g&gﬁ} gglw(lpgeggs:a%the rat will
be impjediately] plasecbagk mgp tha(GiRE dagevend fodrhintak@@indter tonsaoption will be monitored
througHouBE cavr$6Clf the EBRIIRBRADSrs]. h_%c&ﬁcﬁtbr‘%@ﬁ\)(ty Qrfll af%B b%nﬁ’&gﬁhg'qe form of

i ntake and body wei ght over a hour peri
"ghtb%gmtbr?ea%ﬁal e rat Rats will be acclimati sed to single

At therrid of g staryiraisenilbpesidlied iy thanngr@mrdwrtdeaemm(e@ar%éﬂ’fwla by Isoflurane.
BloodiBe ol from2Re ARBY QXdisESRENrelane
biom start of the st%dyw Rat'éé%vm rebae SWF%? ?@gagqctgntf%ngn levels and
om af'é(f %incal Scientific Equi pmsnt* (TSE) cages

approximately 24 hours prior to the study day. Rats

The dédalare Q@rers%b%'ﬁléén a?l‘i’l\lgmghgal%oﬁg %&'ﬁ% e ShPHRnERe i ment is

f t t
analy PR ANPYR, St iilononss acofPen aca bR <8681 ve t he NI

agoni st or vehicle orally just before Ilghts go out.

In_vitlo et sHMidH RARSH I minBor! @umih ! iver glﬁ:rds 4 el Il/al’ lgrosome RLM

eenQ2CK 1N TO The [SE cage and 100d I
SS&V onsunption will be nmonitored 25 throughout the course

Many dfug$ be rsdtatablised D4 tHeanHoshromé @S0 Mbiey- o@@én'aé/é §y)§tem frhis @J‘lz%/ﬁ‘\e is found in

non QBB 1Pl 05, £ UPle o\ A BERLTRS) oo, e
enzymengyetem %a}nn%%nta'%ﬁﬁa'esspwe@wrae%ytatesfm Iha meawecanoerfome hapdtic microsomal

fractiobe: B g 4 campoun@s IlitrbYialtReé i 86chRHEslHT Sroﬁ@é!s a useful indicator of
metab@flaétéﬁ% for drug concentration |evels and
ers. 30
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The data are expressed as nean SEM and conpari sons
between the control and the treatnent is analysed by
wWANRWMAsSBat i stical significance is accepted aPCHIBEOBH00456

of p<0.05. In vitro MetaboBé sm Rate Determ nation

(Human Liver Mcrosonme (HLM Rat Liver Mcrosone (RLM

35 Asiéég Many drugs are netabolised by the cytochrone
Matepglg An EBRygenase system This enzyne is found in
All rdagerits reMdldbAR gtadans in the liver and is bound to the

endopl asm c reticulumof the hepatocyte. The enzyrre

ystem can be obtained in sem-purified state by

1. 208?*%”&}%@*18&@6@* Eigmahel9ami tM Rh?ﬁpgete Rffer pH?. ééF?%‘f?Q with 200m MiliQ
watebat idcassarypH shotiiie @ujasted® witicontéritrated ahtfiophbdpRoricracRiUe BiH @.4, made up

I ful indicator of tO netabolic
m°"@¥§b§%@§?&{%?a§ﬁ#o 6763 PCT/ | B2007/ 000456 30
Materials And Reagents All reagents are ANALAR grade.
2. 0.6 MgCQBWI Be Az, deubicin (GHINMIQ ndR0Ed JMLPRARRRAR 5°C).
buffer pH7.4 dissolved with 400m MI11iQ water.
necessary, pH should be adjusted with concentrat ed
3. 0.Q2M NN (i) - it & 3mg digsdived jrH 0POwl Millid wetetpandritentsteirgd rafiigerated (2-8°C)
for furhéugél refrigerated (2-8C. 2. 0.1 M MyCl2. 6H20 ( BDH)
- 2.032g dissolved in 100m MIliQ water, and stored
refrigerated (2-8C). 10 3. 0.02M NADP (Si gma) -
4. 0.1\ D3 ntepcifiiicsasisl (Siguha) n1 2200 Ajskolwdlin $rQ) MikiQevater - antdherhstored refrigerated (2-
8°c) fok fRe usef rigerated (2-8C) for further use. 4. 0.1 M
D-L Isocitric acid (Sigma) - 129ng dissolved in 5m
MIliQwater - and then stored refrigerated (2- 15 8C)
5. Isocityic debydrdgenasesype B! (Sigsa i-istored! refieibgraied (e8iase, Type |V
(Sigma) - stored refrigerated (2-8C). 6. Stock
sol ution_of substrate (approxi matel rrg/m) in
6. Stqgk SRIPpNET bGP LrRIGKIRatRlS MyTRihinAusGhlg PrgRfiA Solventy such as methanol,
ethanet dravatdr, staredvairigerated {8°€yl refrigerated (2-8C). 7. 50mMM
p Ni troani sole (PNA) (Al drich) - 7.65ny di ssol ved in 1
met hanol , and stored refrigerated (2- unti |
7. 50mylardl§}rtrp%}rso!%(gNA)Z®ldgch) 5@@5111@ dNP?'YQS’d'h érﬁUpet(rm fmct %prgdrgg)frigerated (2-
8°C) untiOre6@fgr wbessol ved in 100m water and stored
refrigerated (2-8C). 9. 20% Trichloroacetic acid
é\) - 209 dissolved in 100mM MIIliQ water,
8. SOwMe 't(,ﬁ?h?rﬂ @R Sianen) 2 8 69 e dissaied 4t OB water gnd Giered refrigerated (2-8°C).
tenperature. 30 10. 10M Sodi um hydroxi de (BDH) - 40g

9. 20‘9i1‘?i§r%rx %tré\:lﬁcrdl&%[q gﬁll-}l)l ﬁtg (%N% I?/edc’ réﬁgérﬁol\ﬁmgg\r}a%ﬁ?rgade up in amber
glaSSW%f&@W étﬁreid@f @Q@t’fq’i@?ﬂ'ﬁt@f? made up in "saf ebreak"
gl assware and stored at roomtenperature. 11 Hepat iC

S I.X.m d
gy e TR ——
prepagingithigisolotionsasdhis neactioMid dxpiffenmas) enadel® i Tsefehies!t”alasswdré ynd stored at

room §MPef@lrbed shaking water bath set to give a
tenperature in the incubation of approx

11. Hepatic or Supermix microsomes stored at -80°C should be defrosted immediately prior to use, kept
on ice and dispensed.

12. MilliQ water.

13 .Thermostatically controlled shaking water bath set to give a temperature in the incubation of approx
37°C.
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Reagent for term nation of incubation (typically
wongameresol vent, acid or base). Methodol ogy POT/IB2007/000456
Vitro Rate Determ nation Bsing Hepatic & Superm x
tokdaRR@oREH Qitidi o bhdey. @ t ot al
14. H%%ﬁ%ﬁa&%oE%uﬂﬁ&m@gmgw 1g The fol | ow ng ?n xture
is prepared in a test tube: Reagent St ock
MethddOIB@/ETDk VraViir@Ratk Medahinatien ddide Hepatio dce st
i ncubation (for 1.5n |ncubat| on) Phosphate buffer pH
7.4 200mM 50mM 375% | ) e°2nM 75111 Isocitric
The megiod oglinedipelomwns fpsa tptal I”§‘699'?W‘1°f9"}? )}é%genase on bottle
1. Thelfowwlﬁg iRUred prép&&einaéspube:* Thi s vol une is cal cul ated
for each new batch of isocitric dehydrogenase 10 e.g.
Protein concentration = 18nu/m Enzyne activity = 3 3

Rewgant S/ My t her ef|@teckSpeci f i c| Gendepiraljonin3 3 x| Yglume added

uni ts/m = 59 ”l:'ok?éﬁﬁaugﬁr Pinduidiibni NCubat i on gf&r $5ml incubation)
units of enzyne Ivity are required = 59 x{1000 =

Phd@hdtpbuffeISHZ4 0Pt i cr okeMd at room t enpafa ure

gam add—suffiTi emMm‘croso Psmfi0 gl ve a Tl na 75|.|l
concentratiaon lof 0 sl et sehr-ere—P450/1

e 1 T JUT T11

Isopiie@®at i on e. g | F0 a 1.5 n] ®TWcubation, the %f‘ume of_

Isdalricidemarseendse [lm batided is: | PdSlpecomtent rat i pace below”

F-8-GHeH~~-8—-A—~RE B atorr——rattiyatromvotume—CytoThTronEe

P450 concentration in m crosomal prep. 20 3. Add
s Urhis gdlend isivalcliier foneagh new baicl ef igocités dahyqreRsB i on

déme ﬂ&e}.cﬂ;ﬁ’c’émramﬂ 1E%egmye 237.5p1 of incubation mx
pl ace I n test PNA positive control. Add

2 5pl OFMZPRACIHYT ?SUW %l rlimx, and put tube into a

rack i nherbiere Specifioadtisityi=ch3 k §8 el 6159 bt Pak ng water

bath 25 5. Renove 100pl for no substrate centrol and

di P @A B! inBuda@icn 1.5 uhits.of Bhzgne attivity are tHuEirédF 1ORO0 £ B5.4ul.

the thernostatically controlled shaking Per bat h.

6 Add substrate to the incubation. The substrate
2. De{;gqt %Qsag'legtatdg?rp a%nrrlé(}elgl ﬁl(a:r?(:g d%ll {fl %rkt%crgéon{lasw%we-r Qﬁnal concentration
of 0.5bmbGRtobiTbmE ReMat of mubasnorcagdm aat-2anl leubplen, WO'umRm\nnsemSOmes to
beadd@@#ébat' on vol. x initial cone. in incubation 10 1000

stock substrate sol ution_conc., WO 2007/,096763

PCT/ | B20B4i0smesiration reguied 1 meybationss Reubafign xplume

sol vent addegshauthelP48I! comxaneion id Mtiabsanta prag al

i ncubation volunme. 7. Renove 100pl of incubation m x

into test tube for no cofactor control. Wiirlimx and
3. AdB8tiffidier MilkQ warektoigive a total incubation volume of 1.425ml.

4. Remove 237.54l of incubation mix and place in test tube for PNA positive control. Add 2.5ul of PNA
solution, whirlimix, and put tube into a rack in the thermostatically controlied shaking water bath

5. Remove 100yl for no substrate control and dispense in test tube. Place test tube in a rack in the

thermostatically controlled shaking water bath.

6. Add substrate to the incubation. The substrate should be at an initial concentration of 1uM. The
volume of substrate required in the remaining 1.162.5ml incubation is calculated as follows:
RMM x incubation vol.x initial conc.in incubation
1000 x stock substrate solution conc.
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5 the thernostatically controll ed shaking water bath.

8. Pre-incubate the tube containing the incubation
woin7/086%8 positive control and no cofactor tubes/IBW07/000456

the thernostatically cont3eol |l ed shaki ng water bath

S ?;Q-ﬁ)d ' d RotAslebelARR, bfand Wiat | at €

r 2\21% Ihgﬁl&ﬁ%%%for %ﬁﬁld&i%lizshéﬂﬁ i ncubation m X,

12”®PﬁI°“W@J“’B%S|t|ve control tube and 5pl to no

substrate tube) and take first time point inmediately.

7. Re-grllégesﬁh@tog %?ﬁb%ltl%%&% ety benf d&%@%P&ontr@lo QiHifthixAREpRhto a rack in

. ubes are | houb for the total incubation
thetheinmta’fl@@yC@@%@éh%@mat%lbﬁtﬂuots up to 9 different
sanpling points fromO to 60 mn (usually 0, 3, 5, 10,

8. Prq_@ﬂﬁ:@‘e th%télgeoc%g amm% i uﬁ&bgﬁo'ﬂ)m&‘%gog%ﬂk %@rﬁtﬁ)l érﬁ:arﬁ)tdo%@tor tubes in the

ti nes after
thermwbtatidatieconindlled @haésms/a@ébailﬁ P& RIS TorIRBPPEAEYN- on rray be
term nated by addition of organic solvent, acid or

base. At . the en f.the in t] :
9 .Add Blrt\ggttq)lpltlgﬁ EFaﬁt@ngﬂ%g {ore eI'éjl . &%#)n?l (l)ricgtghltlﬁﬁ @'&g ?%54! gb??cirgrg\r/]enczeorr)trol tube
and 5l te no sttetrate hise)anaitake firdhime aviet Im@agjaal. ThHPNA possig control, no cofactor
contr@%ﬁ& hé ¥ st?aﬁ'@{uﬁég ar Qa6 héblafihcubBgnfiimeal sanpl e has
een ta renmove the positive control and add 1 mi
20% TCA to this tube. Also prepare a tube containin
10. R2Bm6w 100fil atiquetsRips¢ 8 diffaredt sampHQEVintsHipmn G@F0 MipdusoayPT%A, 10, 15, 20,

30, 4¥\?'66 lrﬂwWaﬁd RehiRath HRgfond 'ﬂgnde?ﬁylﬂ)afl&lrtln%@ RE®Ke Goel] tut,lafer 120 min the

rotein to a
mlcrqs%@%dqt%lpra%p ﬂ-lhﬁ feagtion; rﬁay ke t%ﬁnr]ai?gtby a&%t}ﬁn i%rlga%?golv%% de or base. At
the eRdEMgainBUbRBAPLEess thd nadofacsm ped mrastuaqsttatemmtrgs icesimigr manner i.e.

termlﬁ%%am{ﬁ,g% g,légg di scard the remainder. Add 1m 10M

e supernatant, whirlinix, and | eave to stand
for approx 5 mn. Blank 30 spectrophotoneter with
11. piiagbiilije@aniwmbrecedate: 400 nm t hen neasur e absor bance of
the PNP standard against distilled water. The
m crosomal 4-nitroani sole O denet hyl ase activit

1S .
c abiteithetfiaal sgmplehas Pesndakemgpaoyedbe psitiye cqnire! ang §d(¥ 10;ng20 % TCA to this
Ab§BE DAEE e SedTR lube Xoramih@250RNIP aiPNPStadard ati5(Me and add 1ml 20% TCA.

1%@@1&5@ oy IR0 B bt el e FrolbRa presiiate.

33 The activity value fromthe incubation MJST be

gq é@flﬁrlfhéé lgﬁh ﬂb&abﬁppiolﬂ &nis Mdnadstruhent seean 35@#{}% I?]emﬁove Henl of
atch use t I, nc If this

cr PHREMAEN @dﬁ’[?f Wg‘%("eatnl{es{fl{u% %1 dlégaégg\g}l%éﬁ%r%st be

repeated. 5 11. Anal yse sanples (including no cofactor

an ﬂd&‘ﬂnﬁ%bﬁ\iafoﬂ 8 tw:bé@étbnt%mm&p@@uéavs s aaiforfapprok Benin. Blank

substrate to er. ran
S i SOVEE A HEREREIER, MRl o e s
desgainsbdistiledeater. Jan rmmoqq)u@hct nifrpasisole - @J@Fqﬂyla@p agtyity i IS calculated as
suhgstyates in vitro intrinsic clearance (dint).
Providing that the substrate concentration is bel ow
Km the netabolism

Calculation of results

Absorbance sample x nmoles PNP in standarc_i (ie 12.5nmoles)
Absorbance PNP std x 60 x 0.125
= nmoles/min/nmol P450
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shoul d be 1st order giving a | og-1linear plot of

substrate di sappearance with tinme. The in vitro
wboabd7/béfee of the substrate can be determ ned BgT/1B2007/000456

plotting the natural |ogar3thm (In) of a nmeasure of

I ehtdoifty SaRSHdnAhE irfe QBeNIUST b BqlaPioDr gt@élﬁ@thbrﬂg&% Bﬁhe mean value
st andard rati o

Lt o PG S P et s
t hee rbpeatdd. or der rate const ant (k) for the substrate
di sappearance and is determ ned by regression
ysis. This rate constant can be copverted. t
. AﬂaAYSP SP’F‘P'éS gnetging NP ePTRACT ARG NP BHOSERAR ﬁ‘@j‘"@@ Bsg PF&?ﬁ'f'c a?Sﬁv for the
substidtd to@eteahihe the tieapedradge HireBlcs. k Al ternatively the rate
constant can be converted to an intrinsic clearance
(Adint) according to the follow ng 20 equation: Cint
Analysis OPaferrg) = (k/protein concentration in incubation
(mg/ m))*1000 Preferably t he conpounds of the present
i on.exhi bit

Data 8%%1{}% usmg sﬂ}a frocg)d(ur? ggsscggé%ra%gse Can%% rf[tlﬁ{cm\ [é?tq? Efythé ggustr?tes in vitro

& are
intringdO@errkrica (G- Rovidinginet the alistjatp gorsentiaignis belgw Km, the metabolism

shouid 86 ﬁ’ét/oFﬂeFlélﬁﬂg a bglinds® bIBt P sedsaaRisipdearmée withaimeabout 50

oo B TRl Ehoe Saeauletyalaon ATl BRafRg thy ot a messure
of relative syhstrate nencemixation (e@ndnadrintsnah stardapybratio) agairgt dige @milttmthe line of
best fﬁ‘ tcﬁhi@ @5@” @‘ﬁe raNEH: of thl@ ﬂnezlg Q‘neﬁHt BPd@/ 1 collrit (W) $dr it duBdtrate

isaPRREA A SR R ROLP (REJSSHI AT S G G| Fa PR P e to e
half-liferaccadiog phisafsliopingegadtion :-They may be obtai ned, for

exanpl e, as solid plugs, powders, Oﬁnél I ms by nmet hods

such as precipitati anvirehatisiteadl,) zat+6h, freeze-drying,

spray drying, or evaporative drying. kKM crowave or
Altern%ﬂ%ly(ihé TaRCHSREEY c&H B dogveray 12 ibtBRsL Jléhrrant:@ (Ginf) dEqRRY to the following

They may be adm ni stered al one or in conbination

eq“at{ﬂ"th one or more other compounds of the invention or

i N conbClinagul/roin/mg) t ik/prateinaonceniraioo rtir¢ubstion e o/l 1880 any

combi nation thereof). Generally, they will be

adm nistered as a fornulation in_association with on
Prefeggply it €oprRupdintlclie iPtesptynveption tXhiblt @ QisaEasretit dotermined by the above
assayt edxpres@xXiC bpientlle i lowerd tHaar adont 200désiokrighana@aypreferably lower than

inaredi t :
oo 0Bt AR 3, PR )i s st e
aboutclpHedn/Bg. HKES WiscssakpPImpaupdsaccerrige teie eraser dpyenipngrhich have been
tested @@bRBSIeataaE IOFerttza 2papl/mithgr node of

adm nistration, the effect of the excipient on

solubility and stability, and the nature of the dosage
Admirigiration Meihedsnaceut i cal conpositions suitable for the

delivery of conpounds of the present invention and 5
Com[:}ognc{1 SH ostgg ?&eﬁt?ﬁﬁterﬁie? P& p%ta A IC%I uslg %rxnlgggpegir%nsrystanme or
amorphst$h pdudts Theyaay qubéqmdator @famﬂ?y aﬁ) éohfi @im@l pofvgers, or films by methods

such QX drdlpRatiohNc zaﬁi'toﬁe&e%ﬂfgnaﬁﬁylwy&@ orSEJaBEERB, drlifld. Microwave or
any, 1995). Accordingly

rad'°Fﬁ%‘eB?yed§é?ﬂm?yrR?éﬁ?‘% %Fl th’H(P s Tor a phar maceut i cal

conmposi tion conprising a conpound of 10 formula (I)
They Aa{ b& aBRiAGIERE Alohé 63h LdmBRABR WAPSR ol orEdther @bmBdints 8fthe invention or

in combination with one or more other drugs (or as any combination thereof). Generally, they will be

administered as a formulation in association with one or more pharmaceutically acceptable excipients.
The term ’excipient’ is used herein to describe any ingredient other than the compound(s) of the
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10

Any suitable route of adm nistration may be enpl oyed

for providing a mammal , especially a human with an
wehieabéwe dosage of a conpound of the present PCT/IB2007/000456

i nvention. For exanple, ora (including buccal and

mverﬁlarb"l‘h@ GHAe SRRENES WII% h %{P@e exiép€ HéHend b Rice suchad t‘ﬁ@béﬂtleular mode of
adm'@'ﬁtﬁ?t'&}éﬁé) é’%}%tsoga’@ qa(gpl op ﬁ@%@)éar}da%qb@{ysann%z%ﬁtgg of the dosage form.

di spersions, suspensions, solutions, capsules,

Pharina&&tii&al c‘ah%ﬁ%ﬂg %wta%f‘er 35 Yhes deli%w d hﬁ)n”pblgfgi cﬁ) rtﬁé %Fé@thtylnventlon and

oun are adm ni ster é/
methpgﬁn{gé}pgg 8rqp9ratlerh\@ll Ee fe%glbl a\p@aralgggg'@se)ﬁkllggm (pé art uch composmons and
methbdegioettieie priepratain oy e fayid \iarexad pip an Giemihgon’s tPharmaceutical Sciences, 19th

" LCtl I%Rﬂpﬂﬂﬂ enpl oyed, the node of
Edlt@jm%ﬁfg%b?‘gétl on gr ags?erl stics of the mammal to be
treated (e.g. body weight), the condition being

Accotdir@fyitRel pr@Bsht inbiéntioR pRUitdsyfol0d phidh@aceafichl Edr@idsiBer dhprising a compound of
for mlM ﬁ)agn%% Sq(h%iln Qg&%&@%ﬁ e%%le%ﬁ n?g'r c%rne ined readily by a

son art. t reat ment of sexual
dysfunctlon compounds of the present i nvention are

Any €Lt rdufe @ a8RRRtratdA YRy Bk emphyédd RAbRNAGHY a%a@@ﬂal especially a human with

o fje A /B 0 P 5 AP, TR b o

subligualoadmigistrasionb aeatal,1 BOicaty parentaln onware pyimehayabispl, fandrine like may be
emplé\}é@Ut DBs Q]foﬂ% ‘n‘élud@k?é?ﬂétts SRdchas, @%‘ée@%ﬁ@%@bér&loﬁg OsﬂSlutlons capsules,

crearﬁ%l mentsp ragliogasdtﬁng; %ejg Erseﬁ?% )P cogwggn(%go(jj‘?qrg) ula r(I grg agmmlstered orally

orintrgagsdlly.spray. For exanple, oral adm nistration may
require a total daily dose of fromabout 0.1 ng up to

about 1000 , cWhile an i avenous dose pay onl )
The SBate, orge, M 2ot POSHS0, FPAVRY Ty ‘B BRSR DR partisyler compound
employetiathe daide f ddrsigistnaipn, mbaracdeistics dfehe dwammaistorigal teeated (e.g. body weight),
the cgh&fﬁdﬁeﬁeu%o{‘?@a‘feoag thgaééverlw oit e RANRdCh éﬁ%%ﬂéo‘scrs V&ﬂH 865age may be

out si d %Eﬁ range given herein
ascerfginedreagily %%%%W Sk'i"?? j#incti on with di abetes and/ or
hyper gl ycem a, or al one, generally satisfactory

For tﬁeerﬁe‘éln'ie%t af s%gc&@ﬁ%'fdﬂ%n%rﬁ B%J}n[ﬁ oﬁRé‘B%]Hé?ﬁ' ﬁnv&ftuoﬁ he ng/[erg @%ose range of

tion

from FPW&% (riligan 0 Reoey 1980 He: Efe@t?bHdVO"b?@PbP A% §pg to about 500 mg,
moregJigiexiabl oM labott 0.GD1ahe tit ath 001 00Tng, r@nérempureqfraé@blwroakmunt 0.001 mg to

abou{)soorgg II;E? %8m%§?r%1 a%glglo'ﬁ‘éz ﬁ'ﬁ;} 0 ?g‘o%e% l% p¥r Iag@rgrrn opb?%?%/efagt preferably

ogr a
as a pipglp é‘P%‘Pf?"Yqu\?ér@ maﬁalaﬁpeu'ngpeew@ erlai ROIp AT caYl ke  total dlly

dose biffork Bbdut 8.1Md®So abamyooo%g, wRilsarsihPavarsls dosd meﬁ@u;f refiite from about

0.001:]%%% ?o %ti%ﬁte 1e (&ergleKg th% dfu cjosea Blsgﬁ nadr%ln%tre%t@ S|{'|%e gnb%w?ed doses and
may, 3500 p*wglc'arrh ﬂecréwafgéotrte@q ofdhe tiRigal taaoeglyandresain. t o
FOVI de the optimal therapeutic tO response. WO

Wherzzi e@ﬁéqo% 6ez Blnﬁ%ﬁé éﬂ@fho(ﬁ 3%%?@{3 %E?FPQCG”}J{% owglprge ggnerally satisfactory
results aleeobtakiesieden theqromppgge dithe pfesent ilverdian ascdpinisteted atfa daily dosage of
from BISSufY b@o1| meﬁeasbﬁeioob,mgge{éeér@fh;} AboSied. o&frﬁgt&éabum‘é%d $nore preferably

abouft s B Ahapic e FreCeecrel seuco s v Wb Bp ey ngram of anima
body abigit p@feldbly gitpnurpa sioglabeastor FOQvidey! doees twkitd giytimes @fay, or in sustained

relea@rbmal In Yoo tYARNIS] agfbtkg aemewaﬂbwto% uaw dbgze Vil §én@@ll3¢béjﬁ)§r#about 0.7 mg

di vi ded I X
up 16t R Mo TS Sorage HPOTAN PHAY Een S0 v&aa thgqptnal therapeuti
respohsgran, the total daily dose will generally be from

about 0.07 ng up to about 350 ngy. This dosage regi men
may be adjusted to provide the optiml therapeutic
response. These dosages are based on an average human
subj ect having a weight of about 65kg to 70kg. The 10
physician will readily be able to determ ne doses for
subj ects whose weight falls outside this range, such
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as infants, the elderly and the obese. The conpounds

of the invention may be adm nistered orally. O al
wadmi7vetssat i on may i nvol ve swal | owi ng, so t hatTaB®07/000456

compound enters the gastrodntestinal tract, and/or

WheR %&iﬂb diabétBgMalitud andsiHybetg ;V@Im@@mu 8t bb/ agbasééor%orders for which

ound ent er tream direct|
coniiihi 05, EQPOU 0t €75, L0 Blood S Lean AL EET IV, compounds o
the peedienit friverition arecauiniimsiérad et ssdily dosageofifropodtiod: GO rhg aputo dbout 100 my per
kllogr%)ﬁsgf SAFhaPhid) w%ﬁg_hf %@f&&b‘?y givenath & sﬁ’lble%géjoﬁﬁQﬁlHkﬁ ﬁoses two to six times a

conalnlng t1 - or nano-particul
day, gghaustalned| %‘E%Sﬁd%@ (In e 1 79 ecasoh b, é’?f)tOtal:Ci'?é&o\gC’SG will generally
be frorelabputfaest mdiuppie rabbumBsd os@ g Ehis doseme rédimem mag\bel iRisted to provide the

optm%pthg}g? ut,@ggp(plggcal / mucoadhesi ve 20 patches. Liquid
ations I nclude suspensions, solutions, syrups

and elixirs. Such fornul ati ons nmay be enployed as
Thesk idbda@es alerbased bn af atkradé mmlshqsct(mad@a V\'feﬁyht JERgi ey 65kg to 70kg. The

physpal‘? W gx?a}d@; ﬁe ab?e to uh %égml%( X@seg Po¥ \'J‘Bgécpsy\kiho%l RRAgIEs olu{]mde this range, such

I'S€ a carr
as lnfét“ﬁéhﬁﬁﬂdeflpél‘ci/@?ﬁwséne 25 gI ycol pr opyI ene gl ycol ,
nethylcellulose or a suitable oiI and one or nore

The ?%&Uph;?ﬁdgﬁ tE% gw lgrtw i)lag g/ %n BIFtSI‘S Péa V. @gltaﬁlgnms‘iratlon may mvglve swallowing,
so thatgieeoepstpoung dntans the gasiriritéstinal fraat, andfoahysicel, lingua gt sublingual administration
by w%%@éompﬁﬁ% eﬂte?@thb%lo@ﬂ %Fb%ﬁﬁﬂe&w flofi@hd AB@ASt i tution of

a solid, for exanple, froma sachet. 30 The conpounds

of the invention may al so be used in fast-dissolving,
Formfllaticins duisbletf@gral eimistiadadelutiosoti, sessbiidand tiguid gystems such as tablets;
soft GtaRfd b Qeé Borﬁéﬁﬁﬁé 'i‘nu@'op 'n% ﬁaﬁlcmgféﬁ alﬁfkhg' & deWd@r@t f%zen%és (including

L an%
Ilqu1d§§@%c%d:gew% rgﬁlg fa é*&@ﬁfaﬁ ﬂao%\ﬁe % f|$r? 3 QVERS) aprma%%cﬂgxucoadheswe
patches.om 1 wt % to 80 w % of the 35 dosage form nore
typically from5 w%to 60 w % of the dosage form In
addition to the drug, tablets generally contain
Liquidjifsmyigliags am'udea%ﬁﬁrsggs ofolieRs: Yeg? AvfsCliKkt | I feraw#au?ﬁs may be
emplgkedr ab dillarsolirat eoft sadi ham  capshiexy (madey | faeldxathplige, from gelatin - or

hydroﬁ@r%“@h&@élm%é%h I?\)eﬁ;licaﬁ‘yeéolv-n%é?esaefar%rq‘gtcg mﬁlel \Qactgr ﬁthfinol polyethylene

glycol QTWH?WVCOWWE’PW&I Qr éh%é""%@? P'ﬂjlaﬁg @ne [op{ere emU'S' ying agents and/or
suspéﬂdiny|agsmtb.slthdldm@muhydifsommpél@@ybb pré@irédibp @, reBbrdfiion of a solid, for
e e I

exam?{% \gcg-lv @gé;rrgn @5% p@%%re%oogl tHgnj_@c Q%tmgr? ff g%gﬁié %r é%ample from a
sacheit o preferabl y from 5 vvt%to 20 wt % of the dosage

form V\D 2007/ 096763 PCT/ |1 B2007/ 000456 36 Binders are
The %gr@s%r} f‘% t#’nﬁli?vge{\tl ognmggjsg ro[t a% seg aa%r %solgv H& Fa {- J smtegratmg dosage forms
such g thoer: fepsiibed|in FepertePriniproivd, herggq;qu |Pgten§ubh(6g, 981 -986 by Liang and Chen
(2001po! yet hyl ene gl ycol, natural and synthetic guns,

pol yvi nyl pyrrol i done pregel ati ni sed starch,

hydr oxypr opyl cellul ose and hydroxypr opyl
For tateet lpsage | foraiso dependimaioh estose, rifgey drap swaycoakeaiimirern | Tuetis to, 80 wi% of the

dosaé%l#@% Ford a@groﬁpwwww oislﬁé @Msa@é If@rﬁh mﬁmfoaﬁ@ drug, tablets
ge“efa@x%/?‘f?ﬁﬁs a?%@l% E*?HIF‘E t‘%5|“"13161 fFﬁgé%sc W@‘{%FP‘?O Y@ starch glycolate, sodium

carbogwhdthyl aslllosst a‘alcihmandbqb(yma@ylc cellolgbasi gmsqahn@lpi;mtsedlum crospovidone,
polyviyiiYdidhe - mé:(ﬁsblc@ﬁl%sgabﬁlc‘?dc%@tamﬁ’é canpkd YIoﬁé’rml’EJI §l§bstltuted hydroxypropyl

cellul%ﬁngtarﬁ%,' W@Qﬁ‘%‘g’ﬁ%ﬂg 8’(6!‘0% fﬂ?a SQF"‘"B aﬁlﬁugag% Lﬁﬁqeggy, ghq $IEIBTﬁgrant will comprise
from tivkio®s wadachréfatably fidihewiphirie 8&wt% oishe fasage fach.i ve agents

may 10 conprise from0.2 wt%to 5 w% of the tablet,

and glidants may conprise fromO0.2 wt%to 1 wt% of the

tabl et.
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Tabl ets al so generally contain |ubricants such as

magnesi um stearate, cal cium stearate, zinc stearate,
weadinsssearyl fumarate, and m xtures of magneeTAB2007/000456

stearate with sodi um | auryl3ésul phate. Lubricants 15

Bindgesnars gbheyallp 0542 to S8pdrt &:li\ivaez@aiMe{Ot& 8 tabldt Mﬁ(ﬁlaﬂneéﬁ[aﬁlglbi'nders include
. 9% 10 % of the
mICI’it)% érHé'@i_e ?ﬁ '@SE Iq%;(? e arﬂjigqr%xip(?&ﬁl&e,nec %@r dfffwal and synthetic gums,
polyyinviRygalidoney Pﬁg@ﬁt‘@sedpﬁ’f@“@e rhyerokypespylagetiulesesare- hyarsigpromyl methylcellulose.
Table@end is&dantﬁmetrmér@sr ¥udnad!
and eulﬁ 3;55} rom 6 9 é% wt % t'g‘;t‘?:\sﬁg@? ﬁé'géiatéﬁ’ Sﬁr%’ %Eg %c%ngg/é?ate anhydrous
L5ate) m3niie /0X¥I 6t[ﬂse’8%‘°if9ts%S&i‘i“?ie‘ﬁtcmcfyﬁﬁpﬁ‘%%'ulps? s{@rainand dibasic
calcitipy phpephate tibydketes di si nt egrant, and from about 0.25 wt %
to about 10 wt % | ubri cant. Tabl et blends may be

res gl ctI or by roller to formtablets.
Tablertanrﬁ P PHan pr‘iqeoﬁgfam a5livenagentsp SUphyas sodium lauryl sulfate and
polyspriiabe 8t eind/ glidgntl euchests-silicdt YiexideddndriEt. tWinastedent, @GacBRktive agents may
comrRB 48R ESlwiolto @gﬁb/ Urqﬁé;jtag% %Fic? dgikitls i E/Ic&g%risgt?rgﬁiag ‘Jﬁﬂ@ b fp1 Wt% of the

tblformilationrra nor e
abletpat ed or uncoat ed |t rray even be encapsul ated. The

fornul ati on of tablets is discussed in Pharnaceutica

ber man and
TabIQQ %Qg ?ﬁrll:qullp?wg; Rkﬂ.lbﬁ@lt(sks\{t%!‘l af\lét‘i\ﬁgwyoslu)ﬂt Sti@’gﬁ) ca B SteRtatsy ginc stearate,
S°d"’(5r|‘ at]earyll fumarateo Anch (iidiesoPf agnesiym steprates withasasiiuny piybsulphate. Lubricants
genefHlly edvhRissvadre 0:26 V4K 3 £0 VPs, PRetRAb g&i’bﬁi 0.8RtE to 3 Dedorftid tbiet.
dosage forms which may be rapidly dissolving or
mucoadhesi ve and typically conprise a conpound of
Othet prsgiledngredientst in¢lyref antiwpiidants solpurents, favdriring agents preservatives and taste-
maskimglagert.,, a humectant, a plasticiser, a 35 stabiliser
or emulsifier, a viscosity nodi fyi ng agent and a
sol vent. Sone conponents of the fornulation my
”‘W@W@P'ﬁ*ﬁ ReTRN tih irebowBOPaxtred, ifrom. abdilite 0 awspoabutit 8F wto% binder, from about
0 wtoh @raiblitas wtaaucRe o taBbut DNiddhd Qod?if 1d Wocﬁiémla%a?t/'\and frpm about 0.25 wt%

ubl e conpound typically conprise
toabg\@ggw ;ﬁ}l’?cg '80 wei ght % nore typically from 20 wei ght

%to 50 weight % of the 10 solutes. Less sol uble

Tablet BIERR WY De FBrvipreSJER rdiréc,‘?iy or Wr@lﬁb@f&r@%@ﬁ% 6‘t/ag>%t BEndsf portions of blends

Sjtion I ca

may %’%2‘?‘? o‘tﬁr'%iod%g@f '@e}fy %@P%dg Atelt pppgealeg.cor gxfrudegiefore tabletting. The
final famuiatioanay ebyprisehanecs mare tayesf anti onapBeacdatdd®ot UPGodtéy; lithRay even be
encadsQiaf@yof nul tiparticul ate beads. The filmform ng

pol yner may be sel ected from natural pol ysacchari des,

proteins, or synthetic 5 hydrocolloids and is
The foynpilatiah o taiets entiistusséchen PRAMGGCAiE] DdBadd Fwsgh’hbi%s Vol 1, by H.
LiebefRin@ink }fﬂ_aei%éry giaﬂ:ei B&k&apgﬁ 3R {é%o 80 werght %

possi bl e 1 ngredi ents 1 n¢lude ah xi dant s, colorants,

flavourings and fl avour enhancers, preservatives
Consadblevaralifilnss fonblingdn stgeRGRMY Gse £6 %icé] pﬁeﬂﬁ‘é‘iﬁl&er soluble or ivgter -swellable

thin fifn? dﬁ&lggqant I#&lc lnléﬂ bggragdlysd}s’sglvrpg 35{@3{)%}13% ancp g/pically comprise a

°°mP°eL§§t<é oy hg‘" iaigiefﬁtr@ng pplyrnsr ianbindst.or delmerne, avihumetthw, a plasticiser, a
stabilisenvearhilsifierad Asdoyipthdditliflg BieRPaideAlsdNene VEURRY @ pbBerfl ¥t ormulation

maprﬁthhﬂeﬁﬂHS&yﬁn&klns coated onto a peel abl e backi ng
port or paper. Yhi s may be done in a drying oven or

tunnel typically a conbined coater dryer, or by

The cbmpana- dﬂﬁofmn? IOi{hay’ 86 H’&Hf@rfégiublé%r \??%Utuglgf?W%ér%wuglg}ofn?f)und typically
compr%%@&rorﬁdtmwegélft } go b@ lwgnﬁ’y %, more typicaii)‘r;l frgm 200weight % to 50 weight %, of the

solutes. Less soluble compounds may comprise a greater proportion of the composition, typically up to
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Modi fied rel ease fornul ati ons i ncl ude del ayed-,
sust ai ned-, pul sed-, controlled-, targeted and

wonrogriaensed rel ease. 20 Suitabl e nodified rel eR6E1B2007/000456
formul ations for the purpos®s of the invention are

88 deightr bbef the) sbifteSabiRMatiDely, thé. cbRPoGdor KRhakL! ISm‘afl be in the form of

mm@kn%&mﬁg'ﬂ?ble rel ease technol ogi es such as
I'spersions and osnotic and coated partlcles

are to be found in Pharmaceutical Technol ogy On-1li ne,

Therﬁl(n%rmuﬂg %ﬂlyﬁib‘r MRy g %Ele&éd fr(o%p%r%ral Td&@g%b?lﬁ;ﬁ%s C&@%Qg or synthetic

i eve contral l ease
o AT S S GreRsi RS aG10 GG 99 MeBht oomOidYPIAINGD the range 30 o
80 weighti¥mi ni stered directly into the blood stream into
muscle, or into an internal organ. Suitable nmeans for
arenteral adm nistration include intravenous,
OthanP‘?Sé [e; dnoredients ngldey peFoXigBRI coleramte.aflpeerngs and flavour enhancers,
presemativas, salivaiyctialatingiagérts ebéling badnts, lcd%cﬁl@]tsqfnﬁladimg oils), emollients, bulking

agerit@taﬁt@f%ﬁﬁmg%genté Q&ﬁa@%ﬁé%ﬂ& Bte- mé? % nov' al and

subcut ane evi ces Mentera

adm ni stration include needle (including mcroneedle)
Films injaecdrdarse wite e lieiition @rd tgp.@my 2] eFarté@ By é\féf)&&ﬂl\t@rlirymg of thin aqueous films

a ations are

coatéoecargkgé géje?aiﬂe b%gklrﬁig \Aﬁérﬁr%] I'p n%erofhé Sy the %%?8 Ilrb? %l%@méeﬂ @ﬁ}{]agel typically a
°°ml§'°'af?dt‘§’ater Her o IRy Hpezewleyingrad Vwﬂm@m ng agents (preferably

to a pHof from3 to 9), but, for sonme applications,
o Y o B0 A o a5 pE e A it rlase
Modifigsh fﬁ'ﬁ%qel é?fmwat'qiils aingludle adslayedse usthiveds i hulseds, sdoetrdlled, targeted and
progamiegesledsece water. 35 The preparati on of parenteral

formul ations under sterile conditions, for exanple, by

ophilisation, may readily be acconplished using

Sunagé amdiied rqkese mmj@lettms fr thegqmimusepiefsheneVdntibmaranedatibédin 35S Patent No.

6, 10@364' begild & difee s@fable reIJat}.@ 1SPh&ibdidd du¥n Q% h%ﬂ @R@ry)r/]g*§?e9£lons and osmotic

o ML b S BE ft ebgea bet S S5 114 e o

(2001 piheaipe piathewihg gunu teeeichieve ¢optbilet crkase issieedibadintVin® 00/35298.
i ncorporation of solubility- enhancing agents. WO
T 2007/096; 3. PCT/ 1 B2007/ 000456 38 Fornul ati ons for
© PIPRIHIYE PLINe SYWRRYAR BRY aiEP BRasmiyiststed oeaii ini thel bioed gesam, into muscle, or

into @nnintediah brgamrdlitalrle mednd foe(fbal’eﬁie%&&mlmsf/ﬁld)hfm&@e rlﬁl'aﬁéﬁiﬁs intraarterial,
intrapbAbRB4), a'thl%f?lécél nﬂtﬂ%g%ﬁlhlayﬁgrauret’m’é?t %gn gtgrngl lg racrﬂwﬂ, intramuscular,

cont rol | ed-
'"t’asmb%ﬂ’i‘o%’ ?H*ar\eﬂl@ ?'Hi?étheléﬁﬁe%‘ayp%@wr@'raﬁm'r@ﬁtretmnascltaie needle (including

microsesifed infectors, osediesired irfeciddd il infGEIA teBiiduels. Or t hi xot r opi ¢
liquid for adm nistration as an inplanted depot
prOV|d|n9 nodified rel ease of the active conmpound.
Parergsral fjpimudatigns argclipiqally aaHeats selations chisdenalr cytafroexaipibnts such as salts,

carboBydedéssarairtliffenig agslﬁ% (iserabid to $Y8 Fbeﬂ]&’n QNS 9? ‘B[ﬁ?fdr %bArﬂQ applications, they
mey 4 5 SRS . SRS LEUEL i s e s
COHJU'E%OMFH Feuiiplle é@!"q!ecﬁypfa:&i $tgrile, ynageraljaevatel |y, or

transdernmally to 10 the skln or nucosa. Typica

The pFngtag%r?&J @ag%u{ra forgmu'a? oa% Ieg{;:qggﬂg@g ?oa Sé%npqu‘% rb?/%’yeolpf%ﬁsatlon may

readlhplaﬁ/@féia@phsmcb@w i3tgodard maeeﬁnwdnephrsqaemwﬁmnohem those skilled in the art.

waf er s, |nplants sponges, fibres, bandages and
i cal

e sion somes may al so be used. Ty
e BT ot hE e SPRERID  Usoel &1 PRPHICR o ereni argl cfglugions may be
increapest Py lthet uge ofv\anptoenqjetfcprmlu@tnmrtec@@uee,r sush aachy @icbipb@féh of solubility-

enhang,hgg?ntsand propyl ene glycol. Penetration enhancers
i ncorporated - see, for exanple, J Pharm Sci,

88 (10), 955-958 by Finnin 15 and Morgan (Cctober
1999).
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O her neans of topical adm nistration include delivery

by el ectroporation, iontophoresis, phonophoresis,
weamopheresi s and m croneedl e or needl e-free (ECHIB2007/000456

Powderject TM BiojectTM et38.) injection. 20

Formul ati ons for topical adm ni stration may be

Forrﬁlﬂac}lgws ﬂ)tr Sgreﬁtgrapsdr%ih'i; at| Enla)éﬁ% o/rrﬁ@iatgg gc; %eg.ﬁggﬁ@gtee%d%r modified release.

Modifigd ¢ @iqaé%l formyatiors - mch@lgnﬂ¢lweﬂedsqstaurwdgep@sbdandontroued- targeted and

progedniriéch rengae. r'ﬁiu@?érﬂpouﬁb@?ﬂﬁm&r\ﬁﬁ n?a(y t%dﬁ%rn‘uﬂaf? b qu%ﬂsmn or as a
solloaLesn% s%‘ed or {n H(Qt{(ﬁ)g iqu fc%rglprhﬁg astgn Y nc{egpttaqﬁclgy?dlng modified release

of thg|agiwg comgommdnﬁxempiee of $ush famalaixine, mclude arL@Fc)batbdi et8hts whd Semi-solids and
susdeﬁﬁ&r@%@mpﬁ%ﬁnga&ugaloﬁﬂeﬁ%gly o 9&??8@%&30“&3%% %P@é_g) m c%spheres.

exanpl e, m xed
phosphatldylchollne) fron1a dry powder inhaler or as

The gempmeindsdf| thes jpvaxgiod mayralso s adiibiste@dogical, AhtAdermBWS: transdermally to
the ﬁdﬁf &y mué’dsgml' al foﬂﬁt‘ﬁgtﬁ)ﬁ?mr% s ?Urpgé olrrr\]clhgemg%lushyg%pels lotions, solutions,

el eg trohg ynam cs
Creang IRt d‘&ﬂ"tgrPOéﬂ’Fefw Qrﬁ%}ﬂ’ﬂs tf?Fé'”Sué'@Soﬁk"apatShﬂSt wifbre, implants, sponges,

fibreg rtxapdﬂdealahd micnedinuisiond., Lipckoded Riay afsb war Red. hﬁyﬁﬁal%mers include alcohol,
waterk nﬁn&al% 3Irq§|d %elbcﬁzﬂﬁrﬁf i ggtporle?lﬁ% gﬁycm PO Mﬁ@y?@srgyp& §Bd aropylene glycol.

dr ops. I i petratatat,
Pe“%’???&oqﬁ‘a@nc@@ MmRYIRtincorrsFatash A | fer, example ok Birarp 1Sci, 88 (10), 955-958 by Finnin
and ldgrodro@eicber 1999)The pressuri sed contai ner, punp, spray,

atom zer, or nebuliser contains a sol ution or

suspensi on of the conpound(s) of the invention
Othegpawtsi o itgpipal adgrinigisedipminelyudecdtetivenolby, elentropwalidn sibiiaghotesis ophonophoresis,
sonophosasistaala Inferor@edi lof fdeRtilel Go. & PBRberfeli™, Cﬁlo?&@fﬁsétgglnjectlon

sol ubi l'i sing, or extending release of the acti Ve,

propel lant(s) as solvent and an optional surfactant
Formylgtians dar topicd)i administielian way be faineiatedacibe, imotediate and/or modified release.
Modiftldi @aidaet Fbmatidis REL® deRyddS e shiflaifedd uQQd’Vd onfl led-  dggeted and
|ng-m%§§ |on formul ation, the drug product s mcron
P §'9&%suitabl e for delivery by inhalation

(typically less than 5 microns). This may be achieved

The db&hp@!iﬁdsaﬁ’ﬂfeqme'nﬁdnecan]a(psofb%%érgg IHWEJ:IJ%Q orsov(frn\aﬁﬁon typically in the

form &y erkd é%}‘effe}'%%aaspar BB GBI A (Yéth {eciop@ o1 as a mixed
comphieyh ppttige.siar examupt) greaxedseithi ghasphalipid sash ﬁh’ MhdéﬁhatIWiéholme) from a dry

powd@rqma(lé? %@ Z@ §n ngécfl @8.99 7 érg g&ﬁ‘%@urlség CS%"RQ ?Lﬁn )H( ggrﬂ/ Lﬁtogg%er (preferably

rom atin or r ox
an at%m.?egtuglp% elgﬁa:h ?qypar@@'%fg pfqgipce eufg'@ mlﬁt (—gﬁ nelyfigelr.evith @r without the use of a

suitabiengropdliast euchnasy1, ln,e 2ftetrafudredtiefhe top 19‘10’(]2 813/3- @gﬁﬂlﬁﬂfﬁ?epﬁhé( or as nasal
dropsofzmI lhﬁ"an%gmg nﬂe w&é}ema)} c?% % a%hessgvre]tcagqreﬂtaﬁdg gexample chitosan or

| base such as actose or’s
cyclodexiiif i er such as / 5 | euci ne, nannltol or magnesi um

stearate. The | actose nay be anhydrous or in the form

V. rab
The p mfserEE? & exCi pnql Fn%t i hc’ﬁmcef £ ae’;Y&bruESﬁr Ccﬁ\ttﬂbsoas%og“ﬁ%f”t%’é%ens'°” of the
comppAisy tah| the  inventiano Fomrising t ts eexampler ethenchndauereh athase,. o\a suitable

alternativé bgdnit tor 8lispating BolliNsig)] @tekl@ﬁldnﬁ@trelebl%oﬁtﬁb &ival ‘Bmpélﬁ'ﬁtés) as solvent
and arlr'§r5tl‘8|gal g%r?a% a[h? hycg]ra%dgrg n 6!‘1%&% org ﬁc S aﬂ%ﬂ%&cmaﬂs t he

con
|nvent|on per actuatlon and the actuation volune my

Prior ty @s¢/infar @Wbd!lﬁﬂer blosul;%?@llm foﬁm&lé(tﬂ;‘nctﬂle de@rd;@Hu@ttlé Hﬁrmd to o3 size suitable

for deﬁ\%gj&{ ‘?h‘?lalg lon &%lctalﬁ/alﬁ%ﬁ thgrh & @ané)mll‘bm )F E%%Qfﬁeveg by any approprlate

comm ;qp@r@rmghqcy guog(ﬂs\;sgml fet willing luieyedlies milkray) supesdrigentflud processing to form
nanopRiti€1ey/ hRA BreBbure RbmddaRsABE, dLpardphg.and pol yet hyl ene

glycol. 15 Suitable flavours, such as menthol and

| evonent hol, or sweeteners, such as saccharin or

saccharin sodiun1 may be added to those fornul ati ons

of the invention intended for inhaled/intranasa

adm ni strati on.

,_
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Formul ati ons for inhal ed/intranasal adm nistrati on may

be fornmulated to be i medi ate and/or nodified 20
woebwameresisi ng, for exanple, PG.A Modified rebPeasrs2007/000456

formul ati ons include del aygd-, sustained-, pulsed-,

controlled-, targeted and programed release. In the

case o0 ry powder inhaler nd aeros t he dosage .
Capsifs . PR AP PR OOUT OBV bl i earides for
use ia amdtfedesdr insofifiatbr mianibe Jormulageddo redataivea pavider triveof the compound of the
mven'hSH’ %nédltéme ﬁEﬁdJr%Qb&?¥éhy saiEEtgéég@rdstér% ake a%ﬁbﬂaﬁ&@ Fno@mer such as K

nmet ered dose or cont al ni.n rom 0O ng t
leucirgy mgAnNEgheore B‘ﬁ?ﬁ?ﬁwﬂ‘ searetsr e dachs)% may, ge cﬂ?‘@Ydé‘P‘iS Efai”l We form of the
mondh@dateVpréferably theclaitdryOther sunaidexcipintgandudaGibxtray, §lacos, matose, sorbitol,

. I G- jered in a single dose or, nore

xymo}a@%‘:g%ﬁwm?g%(mmg&agdoses t hr oughout the day. The

compounds of the invention nay be adm ni stered
A smfaﬁl@fsalbﬂldﬁ ferulaBien oA Ldeyin ah @formfsen g PeledtrbhydPiyhpiies tbroduce a fine mist
may cf‘onga&uffogno r#laglt ) ZXmB 8§ t?:s <r)r¥p cri oﬁﬂ% men\;lé%? ﬁ%ruaggjgf tn:a:nﬁ Iése aactuatlon volume
may ey freye lukted 08iy- émmcébflofﬂat‘@on FSY 19O BiSecheontreknd of f0fmu|a (|) propylene

glycof gretie! warer0éthadol asiTsditmt ERbAdRNAIRMALRS sbnELvRELay Be R8ed instead of
ease. Modified rel ease

I
pmpyfeSF HQTOZWSB% &Ycﬁrcql ?ﬂigoo Sﬁ?‘q%&? ¥eOls st ai ned-, pul sed-,
controlled-, targeted and 35 programred rel ease. The

SuitaGl& M '?E\Qitd%d §udP|f ast Renth&VRatikvRmeRm, & %e&‘ﬁe@d Q&dﬂ' ét %é}ﬁnn or saccharin
rec

sodlua'ar, dB%y 8¥ gé)cﬁ:l C‘ooﬁ?{)g% Cforéwzaagr}es gﬁh%rln\émlant m&eg\decg for m?\aled/mtranasal

adminig@tioni ¢, pH adjusted, sterile saline. Oher

fornulations sui tabl e for ocul ar and aur al
Formtllgtlogs fo?tu{y%tgb/grgﬁab%%i %gny@isotlragiérgeﬁxggzé f%%lu%&&éﬂ de rgg gtg and/or modified
releaseousinig) fod expnata PIGEA( mo@ﬁedsbllehﬁdnm)ulatlmpﬂ iacitds, delayedr sustained-, pulsed-,
contr&l@&‘-:c’t% e@d%nd P@%&h%d%l@as@r vesi cul ar systems, such as

nloso s or osones. A pol yner such as

crossed-1i nked WD 2007/ 096763 PCT/ | B2007/ 000456 40
In thepcdsy ot kil doﬂrda(:uhlchlerpehg/uémsdlsaltfmodmshge tnyliais Weterioediby thear® of a valve

whlchhgedll/éfl'g %Sﬂngte%%l é{rﬁ'ﬁfn rﬁ}F lr?)é@éypéaﬁw with the Hlv?ntlon arei g/glcally arranged to

ul ose dr oxy
admlrgeterrpemﬂeqed @gq;q Q1 “B‘:‘ﬁe corg;umag fq@m Qrogbmgytg ée Hlﬂeﬂf fthgecom pound of formula (1).

The dveray 6K do§eOwill yoREM 12, in Gl ramyedl 01 M@ 40emd ARk fay Bk @dministered in a
coot r benzal koni um
Smw%ﬁgggp%omL@ucwquﬁﬁﬁﬁd¥§%ﬁ§8ﬁh§&%ﬂgg§be del i vered by

i ont ophoresis. 5 Formul ati ons for ocul ar/ aur al

The oaﬁlxawmid§ bfftﬁé invéhtﬁw\alp Be %&hm{eaédedctélg obeagjﬂarm gdrak&@mple, in the form of a
suppcfsq?r}(nﬂegﬁaryo ﬁ ?erq&e} ‘égcéoa d%"ltter is é{qradlg rga{ gupﬁ %]t%% bas Sbu’c \_/arlous alternatives

may kegiseq ad appeppriate.ar get ed, or  programmed rel ease 10 The
corrpounds of the invention may be conmbined with

Formléﬁta)ng d?r nﬂa\"évagn}éele chw%;éaﬁ&{ hgyg%f foHpu %81? j%tb%ylfnlg%gla e ancﬂor modified
releaggl Yodifieccstease farmglatipok yneiude deipyedarsuetringd. pulsagr wpetralipdi fargeted and
prograc,,ﬁ,lng@,lebbgé/ di ssolution rate, taste-masking,
bi oavail ability and/or stability for use in any of the
af orenenti oned nodes of adm nistration. 15
The cBmpgundy ofl toel pxéntiommey aipd b adminiftered dikentip toethe ayecor fear tydictlly in the form
of erﬁs aene Fnﬂ:lrclrﬁ'seHsﬁszénsfoﬁror”rohﬁttoF‘ oiﬁ all&orﬁl@r Bﬁ a808led, sterile saline. Other

dm ni stration routes. I ng
f°rm“|'?6ﬂ”3| FHtpRlR {95 PoBhpih e ?FHV“ fﬁ’@“% @a'ud%g'"ﬁfr?ngsr geFnRitdeggdable (e.g.
absorbable gel rspartges, amfidger)adridomonwiddagradiedledfelyy silitdne) implants, wafers, lenses and
parhcﬁl)ﬁt%l cﬁ)%éﬁ&fldr g@%s bs%cH%?%o@ém@snoralg%lferﬁ%r A &%eﬁ 'sh’rf?v as crossed-linked
. as YrTer uent ubi [ 1 ser.
connDnIy used for these purposes are al pha-, beta and
ganma-
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10

cycl odextrins, exanples of which may be found in

I nternational Patent Applications Nos. WO 91/11172,
waQoon09&%s 02518 and WD 98/ 55148. | nasnmuch as i PCIAB2007/000456

desirable to adm nister a #onbi nati on of active

polya‘&gﬂpo‘d&{}i {P%ylglwl qiyai‘.:%mt hgid, pUe[ p@&l%lo@if: t}BCﬂ’ﬁf‘érnngﬁ example,
ar di sease or condition

PRI o BEFRIS RN of 1B <GP oo eteropolysaccharce
polynfenaforee@mbplec gklac ayupn séy dasincaporbteddogethee with ahpreservative, such as

benzelctiﬁc{\}éuﬁl Oorifle. SRAPRHMattoRs rﬂﬁf&&ﬁ@e’%ﬁv@éﬂ BidrifophB@sis.

ention, may convenient e conbined in the form of
a kit suitable for coadmnlstratlon of the
Form@iaiigne $ar o @drfurall idisinisthiok mby b4 fotningatedtoda irmediate apd/orsesdified release.

Moditltle\gg g%]ease Eo‘?mﬁlgt\?aﬁg a{;&u&’&aé &?Utéugﬁlne&’ozﬁ?ﬂ%%ﬁt | Qﬁﬁolleﬁt targeted, or

. one conta S a conpoun formula (l)
programmad éagad@nce with the invention, and nmeans for
separately 30 retaining said conpositions such as a

The C%Q%?Sllp%ers% thgéXvL?ﬁtlog bOt e c’o{nﬁ ge? th ds%ﬁ:ble%gcr@@&g&ﬁa‘r eAﬂles such as

cyclodaxdrith anst suithiele platt\kaagﬁSn@er@Pf @raml@tfylenwbgfehce@a'a'n@ "oobmers, in order to

lmprdvb lﬂféir sglhﬁlltiﬂ 'dtss&utloﬁ R, i tANE MY, biSavafdbliityb/arF stibility for use in any of the
tering different dosage forms, for

i
afore@)?%?ﬁ?‘ém%ersé’lfa nHW% 3[558? ‘enteral, for administering the

separate conpositions at di fferent dosage intervals,

DrugfciddRkirid b&rﬁ;ﬁ&e@ Gor esémf@ear% RAb QJ S‘e e Ry nﬁﬁﬁnﬂd%&ée forms and
ohe anot her.,

s Gutse Gt SELBREN GPRGHART SoPATED Ty fhaf At atematie o
dlrecmompieda[(bn wiith theairggn the ey diexinne may pe asadl, as@nlakiliaxg pestiive, igf as a carrier,
diluergh% sgl}ﬂ@f‘}%} OrMcﬁf Q:orﬁmé rlﬁts@ %r‘ {?15%_?_ I bé%'sr@re al;Ma— beta- and gamma-
cyclo@ggwﬁ? exafpigs WIMam omm IW.W%?M'% em,]A 9?"’}“8?19 lg?s WO 91/11172,
WO snorPbes arldW80 obBbi46i EC50 MSH Ki AgRP Ki (gUnmin/ (i Umi n/

3A4 netabolism (nM (nM (nl\/p (nM (nM qu ng) at
3 UM 1 <0.52 43.9 39 <7.0 <8.5 54 2 4,53 27 4.26 124

Inasrygh apt agqesiggble 4o admigistega &omplnﬁlogfé aglivg Gomaoujlgs goisgxample, for the
purpd@ of #edifg apatidilar2isdabbar condifor?  iSWithirbthd Scébelot @@ pre€ent invention that

two Q gricg gﬁarméc%lg a% g%g%oéé\g%g %\ b %&% 10?\ gg wg %r()) éor{lt:grgé) % Qé@\ p&ﬁl\é Gh accordance
with 19g jnverstign, 7oaySoaveniegily beicompined, irthg form of @it gitalle f2f 8‘8‘%@"1%’“3“0“ of the

compdéitibhs1020 106 6 14 115 129 <9.0 <9.75 15 53.9 >3340

Thus the kit of the invention comprises two or more separate pharmaceutical compositions, at least one
of which contains a compound of formula (l) in accordance with the invention, and means for separately
retaining said compositions, such as a container, divided bottle, or divided foil packet. An example of
such a kit is the familiar blister pack used for the packaging of tablets, capsules and the like.

The kit of the invention is particularly suitable for administering different dosage forms, for example, oral
and parenteral, for administering the separate compositions at different dosage intervais, or for titrating
the separate compositions against one another. To assist compliance, the kit typically comprises

directions for administration and may be provided with a so-called memory aid.

Other aspects of the invention are enumerated in the claims.

Biological Data



0O 16 34.3 323 251 <45.5 <8.5 83 17 1.59 112 54.9 332

20 >440 >510 35 18 55.5 >8520 965 67 68 34 19 6.5
we300y/042%63568 79 21 21 50 20 16.4 251 1120 10BOTABR03d00456

51.5 35 21 2.81 283 66 144 58.5 25 22 19.8 1050 5560

5960—+£ 96— GA 23R 7 ﬁ@ 7 2PAT7 Ol ORKM- I it
L R T e T gﬁ'ﬂqp A0, S
numiEr8| 3RRn172 Gy 26(RB. 5 4RO 36§nﬂ 351Rg)bl| 21G)4./54 at3uM
1390[ 155131 62 48921 4 938 1649 516 ;}3) S 445 29 54
255°0 488 che LQSJqAN.gg&?’w)%O 102,4;07 6158 112 1744 £9.5 38 31 4
Sca £ 419 13 4 193 366 1ss 72 ho 34 34 P50 Jg 5 60
450 |35 62.12 878 3865300 92 46| 3B1164 1680 k7 17 50 38
537 B253422 19.5 2328% |38 102 33%2<7.|0 <9 5| 5827 39 34
62100 8% 95 58 30 1480 69.8 58D 488 <7.0 <8.5 &85 41 32
7655] >3K330 3750 14600 b2 42 p20pd0 888225 25 &0 U3 19
33978, 5730 U8 37 [Hhgf0] 20077 006768 PUTLIRFODTLORDARE ot
DA WS 0 B G O TVl
QG omhodid of E%m)l 495 ht Hhnl kg 283d 1orAlkg|onte. 19
Ticunil altil vel food intake|over 24 4idurq, Afd hody wej ght
ixzhahgeiever 24 haqurs, ¢onpared to vehi ci382 ar 88.5
1EXpressed | n Figurespol|and 2.| 5106 6
14 115 129 <9.0 <9.75
15 53.9 >3340
16 34.3 323 251 <45.5 <8.5 83
17 1.59 112 54.9 332 20 >440 | >510 35
18 55.5 >8520 965 67 68 34
19 6.5 85.4 425 568 79 21 21 50
20 16.4 251 1120 | 1020 253 31 51.5 35
21 2.81 283 66 144 58.5 25
22 19.8 1050 | 5560 5960 179 96 54
23 4.75 65.7 185 264 79 <15.5 <8.5 35
24 59.3 2510 >055 355 >510 87
25 12.4 10.9 189 | <0.105 278 308 172 16
26 22,5 4210 363 70 >510 61
27 4.54 390 100 51 31 64
28 24.4 938 1670 516 33 51 77
29 7.54 40 105 36 59
30 5.77 61.5 112 141 69.5 38
31 22.9 410 526 188 292 60
32 8.78 150 76.6 456 160 8 <8.5 31
33 13.4 193 220 186 72 19
34 39.2 375 <7.0 <8.5 50
35 62.2 878 386 100 92 46
36 168 1020 <7.0 17 59
37 325 422 19.5 23 45
38 102 336 <7.0 <8.5 58
39 2100 751 95 58 30
40 69.8 580 430 <7.0 <85 64
41 655 ~3530 3750 21 30 52
42 >2980 888 25 25 59
43 49.3 1590 248 37 44




The invention is illustrated by the foll ow ng
non-limting exanples in which the follow ng

weaht7awé@msi ons and definitions are used: 10 APCI/IB2007/000456
at nospheri c pressure chem agal ionisation mass spectrum

apal D SpRCT T Cc 1ot Lé&%.athp?? n§h§g[h road- CELﬁi?nr) 27
' Uel STt O LTI LAl SO0 T L U O CT Ot v ] T

4éoutliﬁe'gl electroasptay io:ﬂ.is:‘tiéf‘i."U Ex 848 RN 69

P owlreddl ution maks<P0&hdct Piim Im d8d ti bl s70nlz s 74

spectrum peak NVR nucl ear magnetic resonance Prec
precursor Prep preparation psi pounds per square inch
The effegisaf thetcompeyind gf Btampte 2 at Bpbksy and tOmdiikgron annatative food intake over 24
hours; Ah@ BEHy MBI APERANFePvePYANJIRL EdifafIaME Dridis gre\’%}blleged'imﬁ ures 1 and 2.
many i nstances compounds have been initi al Tsol at ed
5 in their free- base form these have often been
converted to their correspondi ng hydrochloride salts
o R 1SR 5O B BE5u umstrviaens
and qefipifigns greused:’s consi dered provi ded herein. For the
10 avoi dance of doubt, named conpounds used herein have
APdieen naamebspisdrio reléie bifdaficaNanBatioPafabyeedtron- 1 1 TM 20

EXAMPLE 07/ 096763, PCT/ | B2007/ 000456 43 Exanpl e
[0Joq 6-r(3§?¥t@)°?§'gtt°§%g’%’o”?"0pvri di n-2-yl)-4-fr(3R 4R

br 5S) - 4- (&#oRfluor ophenyl ) - 4- hvdr oxv- 3

celikedi Net QydrBggeri din-1 - _ _ o
y_Il carbon ,ig%&rol|d|n-I-vIInlcotlnonltrlle a wm o

chemic
d doublet
dd double doublet
El electrospray ionisation
Ex example
LRMS low resolution mass spectrum
m multiplet
m/z mass spectrum peak
NMR nuclear magnetic resonance
Prec precursor
Prep preparation
psi pounds per square inch
quartet
singlet
i triplet
tle thin layer chromatography

For synthetic convenience whilst in many instances compounds have been initially isolated in their free-

base form, these have often been converted to their corresponding hydrochloride salts for analytical

identification purposes. For the avoidance of doubt, both the free-base and HCI salt forms are
15  considered provided herein.

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

20 EXAMPLES
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HONN F ~M NN CN 5 2-Chloro-5-cyanopyridine (96

ng, 0.69 mmol) was added to a solution of the
woporevéddne from preparation 10 (200 ny, 0. 48CTmB10)7/000456

and N-ethyl diisopropylam net3(0.32 ni, 1.8 nmmol) in

xq@@@tonltrlle (10 nL) and the mxture was heated at
. n vmsremwed

- 45)-3- { 1N {[{ L-hydrg ¥
e ihytreliginaimtinic ) elutlng mnth dlchloronethane
i ncreasi ng polarity to 5% net hanol ing
di chl oronet hane, to give be title ound (191 ny,
77% as a white solid. 'Ho ( , 400 MHz) 5
0.4-0.6 (6H 4 x d), 0M. 68 and
1.97-2.05 (2H, 3 x n}ylifB 2. 80 H n, 3.00-3.20
(1 H m, 3.68-4.37 (8H , 6.62 (1 H m, 7.01-7.08
and 7.37-7.48 (5H, 2 x , 1.74 N m, 7.80 and
7.95 (1 H 2 x dd), 8.40 (1 H, J8.57 and 8.60 (1 H
2 x d); LRVS (El +) 534 [ MH]; [ahR?S =- 47.0 (c =
0. 215, MeOH). 15 Exanple 2
2-Clero-63pndsiyidide (45-ridn|0cB90vol) Wasedded/lo)a-sbiufior( &heldyrrolidine from preparation
10 (’Q)Cé)mé"o(d«é nfn#drb%rne N@I’\W#ngop‘}oppl\émng)w 3§mL 1.8 mmol) in acetonitrile (10 mL) and the

perid
m"‘t&ifﬁ ek, *E?&?%Gl At gPr Gnsietinfrogen ovestightdBhe RRlvest wias eevedi i eacuo and the

residOe walpur@etHby ol@ih ctirorRatbiraphyNsilic@Neluting with dichloromethane, increasing polarity

to 5‘7’3 rrggflaﬂglgn]_@ ?g grﬂgtngrre %agj\)e'me ftgg cgﬁggueﬁg éﬁﬁcrﬁ%dlzy 9%&1 wH’?e solid. "H NMR

<CD:Q§4 489 MH2)Sf 0496 ( VH‘ Y}, 87 8r0-82+ 6FA-hept 97T-205 BBI, 8 40), 2.73-2.80 (1H,

ipiperidin-1-

m), 3100-3.80 0191 myrtd d8-a81(sh: ﬁir) fa(ézﬂ(HHSmP'?@ﬁw @anG% 4707 &6(5H“}x m), 7.74 (1H,
). Pag B IO il B 00 B B X b ) G B oo™ =-

47.0\es 02 deOH).i n vacuo and the residue was purified by
col utm chr omat ography (silica) eluting with
dlchloronethane increasing polarity to 5% nethanol in

——Jﬁﬁ%ﬁloronethane to glve the t|tIe conpound (41 ny,
/ - ‘ e ChMoR

(1 H m, 3.68-4.38 (8H, m, 6.99-7 08 and 7.38-7.50
(6H 2 x m, 7.70 (1 H, i

dd). 8.58 and 8.61 (1 HMa/x WX LRME (El+) 535
[ MH+] WD 2007/ 096763 [PCY/ 820091000456 44" Exanpl e 3
(3R 4R, 5S) - 1- {f(SS 48) ~%- \1&- Chl pyridazin-3-yi)-4-(5

-chloropvridin-2-yl)pvrrolidin-3:vl|carbonvl}-444
fl uorophenyl) - 3, 5-di net hvl pi per dﬂh-4 ol C

CN

3-Chloro-6-cyanopyridazine (prepared according to US 3,637,691) (20 mg, 0.14 mmol) was added to a
solution of the pyrrolidine from preparation 10 (40 mg, 0.09 mmol) and N-ethyldiisopropylamine (0.06
mL, 0.37 mmol) in acetonitrile (10 mL) and the mixture was heated at 70°C under nitrogen overnight.
The solvent was removed in vacuo and the residue was purified by column chromatography (silica)
eluting with dichloromethane, increasing polarity to 5% methanol in dichloromethane, to give the title
compound (41 mg, 83%) as a white solid. '"H NMR (CD;0D, 400 MHz) § 0:4-0.6 (6H, 4 x d), 0.78-0.85,
1.60-1.69 and 1.97-2.10 (2H, 3 x m), 2.72-2.80 (1H, m), 3.00-3.23 (1H, m), 3.68-4.38 (8H, m), 6.99-7.08
and 7.38-7.50 (6H, 2 x m), 7.70 (1H, d), 7.80 and 7.94 (1H, 2 x dd), 8.58 and 8.61 (1H, 2 x d); LRMS
(EI*) 535 [MH].
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20

M HO FI ~M NN d 5 1,6-D chloropyridazine (173
nmg, 1.2 mmol) was added to a solution of the
woRorevéddne from preparation 10 (100 ny, 0. 2BCTmB10)7/000456
and N-ethyl diisopropylam net4(0.16 n., 0.93 mml) in
Exampletzoni trile (5 nk) and the mixture was heated at 70C
) ht..

was ..rempyed in
idin-% nP(Mn-S- llcarbonyl

i ncr easi ng poI arity to 5% nethanol i

di chl oronet hane, to give & e title ound (52 ng,
429% as a white solid. mb , 400 MHz) 5
0.4-0.6 (6H 4 x d), 0 , 60 1 69 and
1.97-2.10 (2H, 3 X 8 , 3.00-3.23
(1 H m, 3.68-4.38 8H , 6.99¥7. 08 and 7.38-7.50

(6H 2 x m, 7.70 (1 H, d), 7 80zand 7. 94 (1 H 2x

dd), 8.58 and 8.61 (1 H, 2 x d);\LRMS (EI) 544 [ MH].

Exanple 4 15

(3R, 4R. 55)-1-{((3S,4S) -4-(5- chloropvr|d|n2yl) 1-(6-m
1,6-Leassayridazing §17B8maB 1.2in) rpely was addemtofirsaluhmmf tr@pytrdlicthe (dm preparation 10

(1 OOnt1gJ @Q@ﬁhﬁ&)’hﬁd’ l&eﬁy]@isﬂﬁ%{ﬂénﬂh@@ éianl(" g}é) %@to’ﬁ@rl%\l@ mL) and the

t
mlxtLge énﬁrsd'lesteg q(t?\g/?ﬁo%pﬁlg, %Irtrrlag%r] H\éa?r)((lém sq{yeggwmn)oved in vacuo and the
residtie wgg prlfiech by ¢dlutenehemettagnaphd i(gitizh) @.diny Wittq 91):h16r8m5th€|& mcreasmg polarity

to 5"9 mg%nmb 3hl<ﬁ'5}getﬁan% fo |\%(tq%@g5r!mrrﬁol:ﬂ3%s(§g ano)f%’/b’ as e%\ghltg solid. 'H NMR

hal ene

(CDsQB+ f&R%% ") & 0-4-A <@4yr4r i U7$10.85.r 1A oL B712019 (26, 3 X MO@.72-2.80 (1H,
m), 3W:-3.28 A8, niyrd.g8-4.38 (801 ke A8 Bild 7.9818 58 (B, B 7870M&S, d), 7.80 and

o 908l MU LSRR LB, T

ethyl acetate (25 rrL), washed with water, dried

Exan{o¥SO4) and evaporated. Purification by col um
(3R4HEQTT hﬁz‘iﬁ& ¥ gfﬂ%éolo\'/r%‘[’r‘?z-)é‘?g-ﬁ-@-rﬁgr e S et hane}aon f1-4-(4-

Mgﬁﬁ@h&l@nﬁﬂmﬂmﬂmd (48 ?5 ng, 40% as a yellow
foam 1H NVR (CD3OD, 400 M) 6 o 4- 062 (d+t+t, 6H),
0.86 (m 1H), 1.65 (m lneH) 08(br 1 H),

2.75 (m 1 H), 3.17 (t, 3.95 (s,

3H), 3.96-4.21 (m 3 %_) 69871(m

5H) 738748(m2F:;“9+ (2 x dd, 1 H), 8.56
1 H; LRVB (El) 540 [ MH+]. 2007/ 096763

PCT/ | B2007/ 000456 45 Exanple N
N

OMe

Sodium t-butoxide (31 mg, 0.32 mmol), 3-chloro-6-methoxypyridazine (34 mg, 0.23 mmol),
tris(dibenzylideneacetone)dipalladium (0) (8.5 mg, 0.009 mmol) and 2,2'-bis(diphenylphosphino)-1,1'-
binaphthalene (11.5 mg, 0.0185 mmol) were added to a solution of the pyrrolidine from preparation 10
(100 mg, 0.23 mmol) in toluene (10 mL) and the mixture was heated at 80°C under nitrogen overnight.
The solvent was removed in vacuo and the residue was taken up in ethyl acetate (25 mL), washed with
water, dried (MgSO4) and evaporated. Purification by column chromatography (silica) eluting with
dichloromethane, increasing polarity to 5% methanol in dichloromethane, gave the title compound (48
mg, 40%) as a yellow foam. 'H NMR (CD;0D, 400 MHz) 3 0.4-0.62 (d+t+t, 6H), 0.86 (m, 1H), 1.65 (m,
1H), 1.93-2.08 (br, 1H), 2.75 (m, 1H), 3.17 (1, 1H), 3.74 (m, 3H), 3.95 (s, 3H), 3.96-4.21 (m, 3H), 4.32 (d,
1H), 6.98-7.1 (m, 5H), 7.38-7.48 (m, 2H), 7.79+7.48 (2 x dd, 1H), 8.56 (d, 1H); LRMS (EI*) 540 [MH"].
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(3R 4R 5S)-4-(4-chl orophenyl)-1-(f(3S

4S) - 1- (6-chl oropvri dazi n-3-vl)-4-(5-fluoropyridin-2-yl
w®poerroeéiesli n- 3- yl I carbonvl }-3, 5-dim PCT/IB2007/000456

et hyl piperidin-4-o0l M HO4% NN C 5 To a solution

Exa®ble 5

_&J-l-é&&BS, S)-4- 5-fJuor?p

3R 48 Bsft {45Chlar ~1- S ‘F oro in-3-yl)-4-(5-fluoropyridin-2-yl)byrrolidin-3
Vicajhonyl k3 Brsliiativioerdinitebt hyl pi peri di n-4-ol (prepared by

the same nethods as used for the am nepof preparation
10, starting fromthe al delayde of Py aration 17 and
(3R 4s,5S)-4-(4-chl orophew B

di et hyl pi peri di n- 4- ol ~peRar to¥ding to

I nternati onal patent tion ﬁ bl i cation nunmber WO
2005/ 077935) (120 ng,” 0.28 mmol ) I¥'n di net hyl sul f oxi de
(2 nm.) was added 3, 6-di chl oropyr ine (98 10 ny,
0.56 nmol ), triethylanine (0.12 &N 0.84 mvol), and
caesium fluoride (13 ng, 0.084 ). The m xture was

stirred at 110C under nitrogen for 3 hours. The
To raacsdldgionmi wit ur@RWASSIEH-(4ethiatbphiryh)- 1R BS a8)e4-(5-fUbropYrinaagpyrrolidin-3-

yllcatbeadiesls-aitfethyBperRfirs-60 g I rede!afttﬂcﬁq%%%;rf?estﬁ%g%rgée’ot for the amine of

reFDv$ n?n,baﬁéc material an ) _
Prepgraiiqn, 1 FaSing KAtk RiFetyds 195 RrsPariatione | 1igRad (34538 i4d4-chlorophenyi)-3,5-
dimefiwipigaridin-4-6h @repated eactoriag to' ékadvagidnal ipatewBapplication Yutdikation number WO
2005%%??\%254(2@ ang Mﬁ@ol%irﬁ%hyié&@%%i%ﬁ%g%%%Eﬁéeﬁ%k%-cgéﬁ%ropyridazine (98
mg, 6,58 imolgiethyiagipe {0.13mkn 484 mypi)anshcgesha flzoside) (18 mg, 0.084 mmol). The
mixtupe 68s Sirréd af 110°C under nroR-13r. Difoud) he Readtfon Inixddre (whs khiuted With methanol
(5 mE? anra3 Iogéédg%r_?tg ag )&g%_l(.lmrﬁ)é?l}tf?éirét_ﬁ r%ét%no?jﬂ_lrewg _ng'h %gsig 1material and
dimetgnylgrlg p’gigigéoll@wecﬁ’)y ’NHE iqwtfoaﬂoh.tp egumthF M&ﬁ(} pr’og;cah:pe eol@nP @Pas removed
in vabud b 3BId4fR ﬂt& &qﬁ(oairﬁ_;d“(ﬂ 51@ 4%)((: é;s; % g&&{n@@;@(ﬂ%{ 1) e YSB.808Y 400 MHz)
- s di ne | idin-1-v v| }-4-(5-
044D 0 o 5‘y"rﬁ§)d%§' 593) 1)%5/&30?'1"&-%:219%@%%Fi"aa%?%g-é? P MrR99-3.06 and
3.16-g28 B HD2 XHD), BI7/43.7GI(3H, B, AD1-A24 (H, 6r), 48250361 Hom), @3f02-7.07 (1H, m), 7.29-

7.70 @Al @Y, 8Rstd AA7HNR); [RNgYEXAMMGHA. (70 no, 0.13 mml) was
di ssol ved in degassed acetic acid and stirred at

reflux under nitrogen overnight. The sol vent was

Examplerfoved in vacuo and the residue 25 was purified by
6-[(3508) M 3A NRETRL QAL AR el 4-hyTifbey -8 54firh & ithin-1;yllcarbonyli-4-(5-
" di chl or onet hane/ met hanol /aqg. amronl a 5.
uorapyridinzgsoyiralidin: eyllpyridazins 18s an of f-white solid (37

, 55%. 'H NVR (CD30D, 400 MHz) 5 @ 43-0.59 (6H, 4
x d), 0.94-1.03, 1.64-1. Meand } 9% % 03 (2H, 3 x m,

2.65.2.78 (L H m. 2. 97105@Na%°\N
C|/©Me

N

[N
NH
(@)

A solution of chloropyridazine from Example 5 (70 mg, 0.13 mmol) was dissolved in degassed acetic
acid and stirred at reflux under nitrogen overnight. The solvent was removed in vacuo and the residue
was purified by column chromatography (silica) eluting with dichloromethane/methanol/aq. ammonia
95/5/0.5. This yielded the title compound as an off-white solid (37 mg, 55%). 'H NMR (CD5;0D, 400 MHz)
8 0.43-0.59 (6H, 4 x d), 0.94-1.083, 1.64-1.73 and 1.93-2.03 (2H, 3 x m), 2.65-2.78 (1H, m), 2.97-3.03 and
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WD 2007/ 096763 PCT/ | B2007/ 000456 46 3.14-3.20 (1 H, 2

X nm, 3.62-3.79 (3H, n), 3.86-4.17 (4H, m, 4.31-4.35
wO200/096%3 6.88-6.91 (1 H m, 7.30- 7.42 (5H, Pay/IB2007/000456

7.47-7.57 (1 H nm, 7.63-7.468 (1 H n, 8.44-8.48 (1
3.14k.20n0 H, 1.0¢MD% A(63-31)9 @H6m[ Nldsla. 176X, 8.31-435 (1H, m), 688691 (1H, m), 7.30-

8 ] BN R P e

quoropyridln 2-yl)pyrrolidin-1-yll-2-

Eka@|@ylpyr|da2|n 3(2H)-one F Me O HO CI M N ~N Nx O
! Sé igluh; it the D r|da2|none fron1ExaqPIe F (30

~ 007mm|) and |1 thium broni de (6 10 my, 0.07
nnDI) The m xture was stjgred at %iE?tenperature

under nitrogen for 30 nmi Ryt mephyl i odide
(0.004 nL, 0.07 mmol) was~&dd nd thhe m xture was
stirred under nitroge Moom {efperature for 2

hours. The sol vent wds remdved i Wvacuo and the
resi due was purified by colum gomat ogr aphy
(silica) eluting with dichloro k h hane/ net hanol / aq.
amoni a 95/5/0.5. This yielded th Stitle conmpound as
a yellow solid. '"H NVR ( CD3CD, 460 WMHz) S 0.44-0.59

To a 6@itrlion 4f the d?rldaﬂn&éfrbm@amibleMSdﬁ Jo.05¥ rﬁ‘rﬂg) i d%‘tl?yif%amlde (2 mL) was
addeggg!ﬂung héﬁaﬂ:leihyﬁlsﬁa%de 1@n eﬁa@@ %?irgrigﬁ (%sl_inll_:‘> (H?17 m@ogﬁnqlhtﬁ_lym bromide (6
mg, QQ?Hnmﬁlj _Thg mixurg w3g s@r[‘pdﬁt rogin, terﬁpqgatm@ ud@er(nttroglen o) 30 minutes then methyl
iodide .(@.0047 m34 olgPHmnB), wds 38ded. 4 (h]s Hixtm 'wab é‘tﬁred 7un'é§r (nirogen at room

temp%_r‘% F%fog%&otjrm_'lﬁle sc&\‘gg%iasg?e@o!?g in vacuo arsd1 the’ resrgue was purlfled by column
chroniaiggrapy $fijca) elfing3@ih4dihloton{eihanbiretrapyitag dammania 195/5/0-5( Fhik yielded the

title chQ&ﬁB)é& 'a?efbv?’séﬁh) WNMR'(CS'db go% Mﬁﬁg B%Q—‘b'.s;\g/éélb 4. %108, 1.64-

1.73 wd 1,\%5 %pq;@ﬁp% r%‘)I 2@13 3%9%14533{)' 2.95-3.01 and 3.14-3.21 (1H, 2 x m), 3.62-3.81 (6H,
m), 3@3R, 125 B)); 4.3{-4 B8 B H| B)); B181-&9® N HOMP YIS TBAAR; i), )y RRt7 2l (1H, m), 7.48-

758 HH%)??)éhbfe@r(m %e(?!r 3238 ﬁﬂ OF{TR} ri_)écllvlsdf(rlzna SO ML sane

pyridin-2-yl Fdin pr epare
met hod as used for the amne of preparation 10,

xampledr ting 25 from
(3R, %

dimetl

To a solution of (3R,4R,58)-1-{[(3S,4S)-4—(5-chIoropyridin-2-y|)pyrrolidin-3-yl]carbonyl}-3,5-dimethyl-4-
pyridin-2-ylpiperidin-4-ol (prepared by the same method as used for the amine of preparation 10, starting
from (3R,4s,58)-3,5-dimethyl-4-pyridin-2-ylpiperidin-4-ol, prepared according to international patent
application publication number WO 2005/077935) (50 mg, 0.12 mmol) in toluene (5 mL), was added 3-
bromo, 5-fluoropyridine (25 mg, 0.14 mmol), tris(dibenzylidineacetone)dipalladium (4.4 mg, 0.0048
mmol), BINAP (6 mg, 0.0096 mmol) and sodium tert-butoxide (26 mg, 0.27 mmol). The mixture was
stirred at 80°C under nitrogen overnight. The solvent was removed in vacuo and the residue was purified
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25

appl i cation publication nunmber WD 2005/077935) (50 ng,

0.12 mmol) in toluene (5 nL), was added 3- brono,
we-20d7weéwpyri di ne (25 nmg, 0.14 mol ), PCT/IB2007/000456

tris(di benzyli di neacet one) dipal | adi um (4.4 ng, 0.0048

by ooiwhy ,chBisAGraphy ggl,lcaQ eﬁlﬂlﬂg mﬁohkhl%ﬂetﬁﬁt@/dd&hanol/aqs ammonia 99/1/0.1,
neriErby g1 B50005, HAY or 6 IR costionn! Giima THED bl sum. ™ nuam
(CDyRIY 408 iz 0i38-0806, Ard),t081-0.955 i1 Biie . 9%eemd (2L08HS. 282@HVDx m), 2.69-2.78
(1H,2R0 266366 6}, E’rFfTé 51389@%9%4?@1 489 éﬂ%m‘ioi 34042 (11, m), 6.81-6.90 (1H, m),

e EIIC S SR A yeuo

increasing polarity to 95/5/0.5. This gave the title

Exah@ggound (11 ng, 18% as a yellow gum 1H NMR (CD3OD,
Z@O—Mﬂz 0. 33-0.53 6H4xd)081093 181192

"r’vz nloropyrigin-gavi)-1<pyrips

erloﬂlé}ﬁgl&rﬂmi 4H ™ 3.61-3 94 (5H m, 4.01-4 23 (2H
M), 4.34-4.42 (1H 1), 681690(1H M, 5 7.26-7.50

(3H, m, 7.70-7.94 (4H, , 8. 51 (2H m; LRMVS
(El +) 510 [MH]. Exanplg

(3R 4R 5S)-1-{f(3S,4S i din-2-vl)-1-pyri
dazi n- 3y|pyrroI|d|n @M arbov 35d|rrethyl 4
pyridi n-2-vl pi peridin O/ HO NNN M N

10 N To a solution of
(3R 4R, 5S) - 1- { [ (3S, 4S) - 4- (5- chlqrgpyrldln 2-yi)pyrroli
di n- 3-yl ] carbonyl } - 3, 5- di net hyl -
To goyolutidhnef (3|4 58 HE3S)42)-49(5- cblafo@mr@yd@yrrénhiﬂ B&bonyl}-3,5-dimethyl-4-

pyrldﬂfﬂmn@iﬁ 4%? @)ﬁepfa%rd bgllﬂ% s%meqﬁeﬂ%d £ gda{o tIhe amln]é of preparation 10, starting

from ( §ﬁ,43.§3)5§§ d'g'egwlfﬁ Ridifyd-viRipgsiginidctln P2pgredi qmondmg ntodin@national patent
appligztierp pubdichtiae G sk rwgotzoos/mqusa &éab 1P n DMSO ‘52 mL) was added 3-

chlor J&AZM@H? %%%Q Izc%nﬁi?r}lj :ﬁ ldg é erﬁg 0§5 mmoI:)3 a?1d lethylamlne (0.05 mL,

@mo@ﬂ{ﬂgﬂm@{g ap gtirregigat #90°C Qindet nitnogdn) qemipbt iThenrehttion mixiare was diluted
with {OLBLhyl dbefble sAMOLAshad dith Bixesd Wl 3NAEr. (e QOmBiked a e&@ extracts were
cxvafBB by 1THE dRLUES, UEPSLLEE S, BL 100G noer Tt

% FIRD 1S SPRPIRLOGRIE RTRGE dere YFsPRO 167 10 mL brine,
dried n@"gésﬂm)y Endidea sokerindasvaeenddwint hacBo.x TRO rediduel wastFiied by column
chrorﬁdf@ré‘#h[l@ﬂ@@%ltﬁﬁ@ﬁ%&crﬁd%lﬁé’tﬁ&r‘%{r‘?‘f@ Ol/a%)(él{lagﬁg QQI\MOH lngrgasing polarity

o o5l Tk g flerromgore (i WﬁeQ%‘VSSﬁslaé’GﬁMW %(Q%@D 400 MHz) &

. 0.20-837 (Beint x\inD.Alentdy e 671176\RE 1®A4-2T9621 5% RN SEBePUHI b, @B7-2.93 and

2.90- éPds L?gﬁ‘ﬁ?ﬁ?ﬁ@ 9&2 ﬁéh&’oé(ghl M;ﬂ)zogé}% I}Ig,gni)wﬁ%g688 (1H, m), 7.11-
744 <r‘HcfP)e5§?ﬁ 8 (51 g}h%%ﬁ%%%m%ﬂ@@ EFhie3 Ik the title
conpound (16 ng, 27% as a yeI | ow gum 1H NWMR ( CD30D,

ExamdBQgMiz) S 0.20-0.37 (6H, x d), 0.91-1.13,
- 3176and194209(2H 3 xm, 254262 (1H
- n:‘ . 2 M - 3 o) (1 ,- 2 - -

683688(1, , - -
m, 8.30-8.46 (3H, LBVE (El +) I MH+] . 25

np|e106f(3545)'3 ooﬁr Ndin-2-vl)-4-f
f(SR 4R 5S) - 4- (5- chl or.apy dIM’% N 4- hydroxy-3 5
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20

di met hyl pi peri di n-1-vl | carbonvl } pyrrolidin-1-yll-2-net

hvl pyridazin-3(2H-one CI M HONNN C M N N
wWORN/09D62007/ 096763 PCT/ | B2007/ 000456 48 To &CT/IB2007/000456

solution of the carboxylic 48cid from preparation 15

To 4 8utidB of Pe QBB Acid forkl bFBhRGIGHES 2271, 6.88 Fimol) iNBiShloromethane (3 mL)

e A b SRS ety i e o

and 11..-@3ﬁrd¢thﬂanhimpmmlh&pthglpgrbc)dii®fdet dnyll th@imtbaate iwas ditirredh dndd @iitrogen for 30

minfeXt tHeCaRS 1Rk breBatattind s \A@%tgdg&?%né gﬁe ﬁl@(turénvﬂégt &iifred under nitrogen
6 was added and the

Th ne from preparation 16
overnSfi 4 raglongpiireotin dliieR Wi e e ethans &nmgrand wasbed with saturated
NaHCé);(ﬁQ’ rold) anti Jetiner (20 mas THeé brghieicl ::?Vértvdﬁls diiecdhdver mgso Hieeedadd evaporated to

. , t ng .. . .
o) 10 Y805 410 A IR e, o i
dichierqriedial adneatigr eeaoledy tgi B alioloramsibane/mptheediitg. vield the ftitle
compdung asgeliopoiid (3¢ thgdB7% ' W NIMFCIODIOBL KBNS 038108 GR)BH), 1.18 (or, 1H),

j i h, dichl or hane d. | ncreasing. the
1893%%#‘?%?&‘%’ 42 ggﬂ #’Ehﬁﬂf%ﬁ@?’?rﬁ@/%%ﬁ%éﬁ&m’19%')’37‘?@ (g tHAeb-89 (d, 1H),
7.2-£.5 {m.&8H).dorPeWnon. ald), §56 (b @Hy bRMS (EIB5AEVMHG7% . 1 H NWVR

(CD30OD, 400 MHz) S 0.36-0.6 (m 6H), 1.18 (br, 1 H),
10 1.89 (br, 1 H, 2.16 (br, 1 H, 2.71 (m 1 H), 3.13
Exampples 4146 © 3 6-4.2 (s + m 9H), 4.33 (d, 1 H), 6.89 (d,
Exalﬂﬁgﬁ 11-46/ wére prépafetacdriiing - tﬁéé;(n@fh%ias ﬂéﬁbrit%Z%abO\%- f5|6?)(aﬂvples 1-10, starting

. it 1 e - a L 2
rom 4 applhte it aiece diging dpbRPRAE T slnsiRa 7o B e B g+
1. 2Mrivexyrvgdines-sarpRidehyde i commaicialiyh gvailaigle.f ther teltehydes are described in
prepapione2r iat&afy22. di ne al dehyde' and the appropriate 4

i\t = di |.piperidin-4-ol.2 1. . .
2 (s '6%‘%3P?%?fﬁ‘@‘:%ﬁ%%@?%&Fﬂ?&@dw’éﬂﬁ&Tﬁsﬁce%ﬂ iy preparation 16. The
syntheses eidbg etheraeqired ap@r@f@@@e desgribksksig rintéyeational patent application publication
numigtr @@ pedsiorngss?, 17, 18 and 22. 2.
(3R 4s,5S)-4-(5-Chl oropyridin-2-yl)-3,5-di net hyl pi peri
din-4-ol is described iy preparatygn 16. The

synt heses of the otheryd ir iperidinols are
descri bed in internatipdl Nakent—&pplication

publication 20 nunber 0057077985. R Me .Y HO N X
RR2 M N Het Exanpl e Y R R R Het Data
Het |
Example | X Y R R’ R* Het Data
F LRMS (APCI+)
11 CH| N |-OMe H N 506 [MH-+]
N

LRMS (El+) 488

12 CH | N |-OMe [MH-+]

F LRMS (El+) 523
13 | CH| N |-OMe \©\ H [MH-+]
F
AeN

T
7\ 7\
{3~ (D~

7\
-

LRMS (El+) 530
[MH+]

T
7\
=

14 CH | N [-OMe




FLRVB] (APCI+) 11 CHN -Ove | H N 506 [ MHM+ N
(H 488 12 CHN-Ow | HLRVS [M] N F LRVS (El +) 523

w2063 OVe i J H - [MH] \~/ F LRVS (El+) 5BOT/IR200Th0456
N-Ove | H[ MH] F~ T-1 G WD 2007/ 096763

CT7 T BZ200 /709045 497TF FLHIVb (B 530 15 cH Nm- Ove—H
S|V NG (APGR+) 1B CH|N - H | NiRSI(EI+) 530
[I\/H-I-% oN G [N NAP:‘,I H) | CL,[4 ) N{" 5ddiH+]
[IMH#] 0[18 N CH|C H|N LRVE (MPC| +) | NcZBsN[VH+] 0
119—N-EH-E—HHN—+ C+—F N 558 [M] 0 MO
20 NCH O | |i HILRVB (APCI+ N'| 552 [M3+] 0 L2F:{LMSI\I(APCI+)
QH g ( Y & 1| NLRVE AP \©\li~ 522H[ \/H+]: &9 551 (]
CN
17 N |CH| cI O\ H N LRMS (APCI+)
AN 528 [MH-+]
0
18 N |[CH| cCl H =N LRMS (APCl+)
A\‘ E‘il{l\ 486 [MH+]
O
F
19 N |cH| cI j@\ H N LRMS (APCl+)
F N, 558 [MH-+]
(0]
MeO
20 N |CH| cCl \©\ H [N LRMS (APCI+)
N._ 552 [MH+]
O
21 N |cH| c ©\ Ho| N LRMS (APCl+)
N 522 [MH+]
(0]
X N LRMS (El+) 523
22 N | cH| c IN/ H EA(LE MH-]
~
0]
23 N | cH| cl \©\ H N LRMS (APCI+)
No_ 556 [MH+]
(0]
24 N CH Cl S LRMS (APCIl+)
A\* H - LN 473 [MH-]
25 | N |CH| C ©\ H N | LRMS (APCI)
AN 527 [MH-+]




22 NCHO (TL NH I
CH O HIN LRVE (APCl +)

wQaRoH/KAE ( APCl +)

LRVS (El +) 523

a N,

556 [ MH+]

[ Mr+]

0 24

0O ~

23 N
N CH

N 473 [MH] F F 25 N CH CPCHIB2007/000456

LRVB (APCI+) F N 527 [ MH+]50\WD 2007/ 096763
CT/TB2007/ 00045 50 [26 N CH Tl RVB X APCiT+)—486
[MH] OMe 27 N QH O HNHLRI\/IS(APCIiE 8[/H+] 0
28 NodCH € NN| Kl | NylLRVB +) 50€ HN % eRVISIAPCI+)
aQH d HY N LRVS|[(APCI|+) 517" [ MHt] CH CU8HMH+]
LRVS (EI#) 518 N H N [MH] OCN B1 NCH@JM i| N LRVB
(IE—527— NN M CF- 32 N-CH F- ¢ H LRV (El+)
535 N [MH] | CN
27 | N |cH| ©\ H LAMS (APCH)
508 [MH-+]
A LRMS (El+) 509
28 N [CH| c IN/ H ¢ [MH-]
29 N |CH| c ©\ H “°N | LRMS (APCI)
NN 517 [MH-+]
CN
X Z LRMS (El+) 518
30 N [CH| C IN/ H éﬁ MHA]
CN
S 2SN LRMS (El+) 527
31 N [CH | CI IN/ H & [MH-+]
Cl
Cl 2N LRMS (El+) 535
32 N |[CH| F \©\ H i [MH+]
CN
2 N LRMS (El+) 501
33 N CH F ©\ H i“ [MH+]
CN
F
z LRMS (El+) 519
34 N |CH| F \©\ H g‘:ﬁ MH]
CN
= LRMS (El) 510
35 N CH F ©\ H éﬁ [MH-+]
Cl




33 NCHF HJNLRVB (El+) 501 N [M#] CNF LRVB
(El+) 519 34 NCHF (~ HN[M#] CN LRVS (El+) 510

wG@300N/08k165 H N [ M+#] CI WD 2007/ 096763 PCT/IB2007/000456
PCT/ 1 B2007/ 000456 51 F i MNILRMS (EI+) 528 36 N CHF
N [ VH+ O 37N CHJF T 7 H TN ERVST[ ( T892
M+ 0 38 NCH F[F H TINNL_LRVS (Fl +) {510 L] MH]
N Cred | N NRVESH Bl 4 506 [My |0 40 o LP'%M%%)S%
N LRVS (El+) [524 | H N|[ MH+ 41N cH -OveNal |1 H'N
LRVS (El4+) 589 \| N NH [MH] O F/ N LRVS GAPCI4) 42 N
QH—Ee—H+—NH-522FVHE—0— R\~ LRMS{ ARCL+)}— 43 N CH
-[OMe H N[531|[ MH] CN| F LRVS (APCI +)| 44 NCH_L%(E'IM%
N +
N 54 [MHl | cn | F ©\ Ho| [MH:]
o)
F SN LRMS (El+) 510
38 N [ CH F \©\ H | NH [MH-]
@)
SN LRMS (El+) 506
39 N |[CH| F H I N IMH+]
(@)
F SN LRMS (El+) 524
40 N [ CH F H | I{l\ [MH-+]
O
Ci B SN LRMS (EI') 539
41 N | CH | -OMe 7 H . [MH*]
O
F SN LRMS (APCI*)
42 N | CH | -OMe H o 522 [MH']
O
F -+
LRMS (APCI*)
Z "N
43 | N | CH |-OoMe \©\ H éﬁ 531 [MH']
CN
F +
LRMS (APCI")
44 | N | CH |-OMe \©\ H éﬁ 540 [MH']
Cl
F
LRMS (APCl+)
45 N | CH | -CON \©\ H 0 525 [MH-+]
CN
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Cl F LRVB (APCI+) 45 N CH -CN H 525 [MH#] CN WO

2007/ 096763 PCT/ 1 B2007/ 000456 52 F LRVS (APCI+) 46 N
wQa007@bb163H N 526 [ MH+] CN PREPARATI ONS Pr epacatiBmn7/100456

5- Chl or o- 2-i odopyri di ne Cals2l Acetyl chloride (11.05
L, 0.1I5% noll) wWdsS added to a sof ption of
- br ono- 5- chlfor opyri dijnee (2Q. 0 g, | 0. 103 [) ijn
cet4mit fine| (@20 1Oy fon si@d{ umf7 olli de '(%“ggﬁ‘j]'*)
0. 155/ mol ]} and t he |mi xtf e™was| heat ed Nat' ref | ux
ith a drying tube fitted for 3 hpurs| The&en eagtion

oA

s—cootetd—+h—an+ece—Path—earefully basified - lwith
sat urat ed aqueous potassi um carbonate then extracted
PRERARATIONSy| acetate (2 x 100 nL). The 10 conbi ned

Prefafsigii C | ayers were washed with saturated aqueous
5.crEgSbyum sull ifmiete (200 nm.), dried (MgS™) and
—i‘?v%%éﬂgg%a.—me residue was then re-submitted to

i dentical reaction and work- nditions in order to

ensure conplete reaction and t))is gave the title
conpound (18.71 g, 75% as!a ®rown solid. 1H NWR

Acetgfaﬂid%gj 4658% %?sginé{);@za%e#ﬁ?ho{%m g}%é&ior-g-'{:w%%pyéﬁmg’ £0.0 g, 0.103
mol) dn agetqniyle, B‘)?P i i@@\@edc%ymgqua@pmfe@@p g, P|1$£[ﬂg) anghthe mixiure was heated

at reflodwithea fnyiogriube diped @t B diourd. ThkGeddtiogwas’ Eoolediah JiceViath, carefully basified
. i \ i a ) . C dto

win sk, L el S0l AL g o
comRIpAd ARG 1Ryers Were MasleRdaritirsatvrated paugussogigmngulfitegp0g mL), dried (MgSO,)
and evaporatedcihie rdsiite AAS ebn tls-OybMittel, to RIBAtICEI regttibMand wdte-up conditions in order
to en%%gpgﬁa%%rr%fg%a@%i? 5%“%%%@91‘:3&?8@“%3%595’ 75955 WkFowtsdiid. 'H NMR
(CDCeki: QA Mij7) Bof-2RHHcied) (850(1HLY), 8.3%(1hine! LRMBARLTY @40 [MH'].

dropwi se, nmintaining the tenperature bel ow 0C. The

Pre rrg{?ct'on mxture was allowed to warmto room

—E?—eTﬁSgrature and stirred for 1 hour before being

5-Chlopepyrisiifies2erarhaldeliydand car ef ul |y quenched by the dropwi se
addi tion of 2ZM HCl (100 nL). Aftgr the addition was

conpl ete the mixture was stiffréed at room 25
tenperature for 30 min belf nfhe pH was adjusted to
6-7 by the addition of satarated aqueous sodi um

h .gr en carag.on t irhe rgani c | ayer was separat ed
The lg%l -] t?rﬁrg %%ﬁfé ion %l @9% gwgg1 3‘93??'5}5’?% ISWI\{SH in tet%hydrofuran (100 mL) and
cooled itg 11 53¢ gnder hiragen( & SRIURDF fsbpropyT megresiuti ahitide ingetrahgdrofuran (2M, 42.2
mL, d4aBmsl) WY tRerVRRIBE Groplitd) N@lriRg th@lztﬂgtemp)eratﬁiétgy%_d b 9¥ ) he reaction
mixtuaend C%”@Enot—r Lq?d .on % q?‘t ary evaporator, Kkeepl nq t he

fe\f%se(i’ Q |te X ’&R’r% !' gur nggl Imggmamlde (9.0 mL, 116 mmol) was added
dropwise, maintaining the temperature below 0°C. The reaction mixture was allowed to warm to room
temperature and stirred for 1 hour before being re-cooled to 0°C and carefully quenched by the dropwise
addition of 2M HCI (100 mL). After the addition was complete the mixture was stirred at room
temperature for 30 min before the pH was adjusted to 6-7 by the addition of saturated aqueous sodium
hydrogen carbonate. The organic layer was separated and the aqueous layer was exiracted with
dichloromethane (2 x 200 mL). The combined organic layers were washed with water (200 mL), dried
(MgSO,) and concentrated on a rotary evaporator, keeping the temperature below 30°C, to give crude
product (13.7 g) as a brown oil which was used without further purification. 'H NMR (CDCl,, 400 MHz) &
7.35 (1H, d), 7.95 (1H, d), 8.73 (1H, s), 10.02 (1H, s); LRMS (APCI*) 142 [MH"].

Preparation 3
teri-Butyl (2E)-3-(5-chloropyridin-2-yiacrylate
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product (13.7 g) as a brown oil which was used w t hout
further purification. 1H NMR (CDCl 3a 400 MHz) 5 30

W@ 28B/00d768, d), 7.95 (1 H, d), 8.73 (1 H, s), ROTAR2002000456
H s); LRVB (APCl+) 142 [M48]. Preparation 3
tert-Butyl (2E)-3-(5-ch|oropyr|d - &-vl)acrvlate WO
2007/ 096763 PCT/ 1 B2007/ ‘g0c9456 t BuO O n-Butyl
lithium (2.5 Min hexan&% N85 nmol ) was added
dropwi se to a solution of Oert-butyl

n- BL@I ‘ﬁfhm ??ﬁ/ﬂ]%gﬁl%g ﬁ’rlﬂ(jég anc{m‘ \gaseﬁd%ﬂgcjrgpgvgﬁe tplq,]aol%gg of tert-butyl

d'ethd'emﬁph@@acw (80! mLn81 Ared) ot dieshyl ethet K89 whuate-78°@ ehyetenitrogen and
stirrifig V048 dbhﬁrml@ﬂ ﬂi B@ﬁ’quA @Slﬁﬁbmo?t%e %rLﬂHQideinﬂe forh B%ph@%ndf(d‘gﬁnga 1 mmol of

te IEPERereflar i e PHEEL 5 Lt hon s ioges, Kosmng th tomperature
below H§5°§d QnW the agdiiorcwaspdotpiete the mikiutelwas allesedaiol veane do rédm temperature

over \&ﬂxbﬂﬁstb@foFé)&rﬂgtcﬁﬁfB%l@&déh&ed%‘ﬁg{& a%dﬁ]@r%f%aﬁ?aftéﬁra%u&g} A monium chloride

(200 I l)lt'fgﬁu B Snehed dd%/ ith diéethy elpey (I%E)q 50 mhhand the cerebiRgscorganic extracts

weremsh@tw@dbmvpt(zownlet tiried (Mgﬂ@x) ah@ exapblednirie @sidud Wes purified by column

chro@é&ﬂ@’bﬂﬁlq&ﬁhrag %ﬂa’tu&\ﬁ%ﬁt Jegféhé incG i Wlﬁﬁt‘g p\%tgﬁe d&@l agete{te 89 to give the

evap orat

title caﬂeppmdﬁ BY 92%%% @@teewraﬁm g PR (@@pu34 ‘tQQ)MHIéISul Bhg9H, s), 6.79
(1H, &i, 7.85 pieh) RS2, (16, Fap Fs86r YH, ), B55UYH, Iy, PRI @PEFRadayH"

acetate 8:2, to give the title conpound (13. 34 q, 74%

over 2 steps) as an oil. 1H NWR (CDClI 3, 400 MHz) b
Prepgrationd (gH, 's), 6.79 (1 H d), 7.35 (1 H, d), 7.52, (1
2E)-$4(5-COhlorogyrid - lic@eil trifiBerocetid aditi sdit) ; LRVMS (APCI +) 240

[ MH] . Preparation 4 15

( 2E) - 3- (5- Chl or opyri di n- 2- vl ) Plc acid

trifluoroacetic acid sal® N O A solution of

trifluoroacetic acid (10 gL) in dichloromethane (10
added dropwi se to an ice cooled solution of

A SO'W?@ ‘g§f'fE’Pr°P?Q§'ﬁwaﬁ'ﬂé&m inogictdorometdgney(108nly wastddped dropwise to an ice
cooled is6ilionrad iRt db8s €rofh Idepatation B Y2048, 8.7 ﬁ%ﬁl)tlﬁ Hﬁhl&b?ﬁ%ﬁﬂﬁﬁa %%L ) and the

resultﬁ‘né'n{l)(tﬁlg \ﬂgg s{ere%er F’oom?rhgc% gt{J%CPVET@ﬂL,&F \éentgv&%g’ar\l{lg% in vacuo, toluene

I'N vacuo
(10 mi g% @eldedrangd Femeved ril vatiue lsho dishietohvetihend (10 mil))wasesided! dediremoved in

o I
vacuoata@lvﬁ%@ﬁt@@oﬂnﬁounﬁ %%Lf)gdtsﬂ 9 |a¥% rb %E)g &-)I W%WQ%é Iéng)GS 6.86 (1H,
d>7%1<2§, | aB? B B8 a 300 Hi: LAV ARG Aes ') 8. 56 (1 K,
LRVS (APCI +) 184 [MH]. Preparati gn 5225|) ).
4-B | -3-[(2E)-3-(5-chl oropyridin vl ) prop-2-e
I_S?gi\a/\zol i Ejl(n )2 oné c -me(/:I ~N O A sol ut| on

tetrahydrofuran (15 m_) \/e@\:?/ocool e tQ;|-

0]

A solution of the acid from preparation 4 (2.44 g, 8.2 mmol) in tetrahydrofuran (15 mL) was cooled to -
78°C under nitrogen. Triethylamine (2.85 mL, 20 mmol) was added dropwise followed by trimethylacetyl
chloride (1.11 mL, 9.0 mmol), controlling the rate of addition so that the temperature stayed below -65°C.
The mixture was then stirred at ~78°C for 2 hours. "BuLi (2.5 M in hexanes, 4.26 mL, 10.7 mmol) was
added dropwise to a solution of (4S)-4-benzyl-1,3-oxazolidin-2-one (1.74 g, 9.8 mmol) in tetrahydrofuran
(15 mL) under nitrogen at -78°C, controlling the rate of addition so that the temperature stayed below
—65°C. After stirring at -78°C for 20 minutes the solution of oxazolidinone anion was added via cannula
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78C under nitrogen. Triethylamne (2.85 nL, 20 mmol)
was added dropwi se followed by trinethyl acetyl
wohborwew3 (1. 11 nl, 9.0 mmol), controlling thePCcatB2001/000456
addition so that the tenperdture stayed bel ow -65C. 30
to tBmeixed arhydriele 6BIGtidn e A783C] THeeeholitn mikitie WAY stiged ILI7BYC for 20 minutes then
allov;\!l%a’t'g'dva&ﬁ '(;sﬁoWJg%%? ge?rgbgfaal{rlé 8%3(?'33%[" Thleor'ethm% q\l/J\e/ansched by the addition of
saturaies) aquepysramymaniung clisrisle SPIHEANH3® mbhend ther? dongent@ted imveamu to remove the

tetrahfrbiaitah 2 M6l rsefid pRBipitdtel WaBliitterdd dgky wééh[a&’%ﬂh&}éthw dier to give the title
e

rolLi ng the rat f. addition so that t
Cf’m?@%é?g% g 340 %2 30l 1< whoc Voo verr eapargiecio dryes, sturied i
diettfybether@neilanecste giviadurthed produon(0a gp¥E2)01H NIVIRGOBCE 00 MHERS 2.84 (1H, 1),

3.379944), Mbé‘(éiﬁﬂg,%?a dwa%%?{-ﬁ? ?%kﬁ?ngf %{7 g@?ggﬁ/gggﬁigﬁi 701%54(1 H, d), 8.23

to the m xed 1de”’so
(1H’|‘il§)’>§t6@r(@"’\/§%ié-n§4&‘1 (IA¥€H)%[3[MHE}'C for 20 mnutes then
allowed to warmslowWy to roomtenperature overnight.
Prepil¥Bod §acCt i on was quenched by the addition of
sat urat ed aqueous ammoni um chl ori de solution (30 nlL)
(45)4:Ben -A+p-ehipronyrdiar2 roliri onyl}-1.3-oxazolidin-2-one
tetrahydrofuran. The solid precipitgte was filtered
and washed with diethyl etper to<g'§ve the title 5
conpound (1.52 g, 54% ff\.salid. The ether
washi ngs were evapor at ed Jeds, slurried in
diethyl ether and filtered)t pve further product
(0.42 g, 15%. '"H NMR ( 3, 400 MHz) 5 2.84 (1H, t),
3.37 (1 H d), 4.22 (2H) , 4. 1H m, 7.2-7.4
(5H m, 7.51 (1 H d), 7.69 (1 d), 7.86 (1 H d),
. 8.23 (1 H d), 862 (1 H s); LRVS (APCI+) 343 [ MH].
Triflugrgagstie Eg‘gl £30 1dn 1.8 mmol) was added to a suspension of the oxazolidinone from preparation

5 (1.698) 54-Raog qia'rl&rf)&é’tﬁarfé?%g :IﬁLk?eclﬂéVIJI-5e41'z§|—5\7—ﬁ&&f&%ﬁg&f@g@%fhylsilylamine

=ylYpvrrolidin-3-vl|carbonyll-1 3-o0xazo 3
(2.3 @_ &%mrbol) Wfisrhef’ﬁ%‘?CJo&8@'¥'?%g‘§&i18 niges. After e agditign wass complete the
reactigaldrerg allowed ustsen goam tefperdigre cvamighi. diha aBstib @fitture was treated with
saturb€ Bauicdlis 8diun? hf/c*og%% Grboraté sHFYN @b %Lq |l by r |8§,EP§ vr\]/éarre]eseparated. The

20 nl) an I
aque&ﬁ’ﬂ@ﬁﬁ gyﬁg Rf-%faﬁ@fj Mfﬁgpme)r\apq: ReX ﬁg,rrg_p PRd HAicambingdsorganiglayers were
dried ¥19S@,) Bncherabyraied SThehestdua dde gurtlied pyesiEmOMREmABgrapHY (ilRE), eluting with

ethyl AbdtRE/pEMEh PSS iﬁérgelt%inp@gl%ﬁz?g@n%gtg t VAGhd Sr‘?&:e"siire%ﬂ(t4§9frpleé1zyl-3-{[(3ﬁ,4R)-1-

[ ] dto stir T re overnig
benzy?' éé@%*ﬁ?mpyﬁm?w@ww& n-gyicatbenyiind-3-Axazeligincd-ence - iy ge dd®%) as the first
eluting edinpeneht aidoitye rlesire (@B)ed-ieen2 D BYI(3SMS) (1262n 12 X 5-86tobyR&in-2-yl)pyrrolidin-

. ; g us . lLaver was ’

oot B A 2 PR o 187 af e BE0 SR oo gt franwm (cci, 400

MH2) 8 i REdMbRPRATH M)a3ed @Huwi): 827 (. &0, 3.68y@EMDN), @rld (2H, m), 4.23 (1H, m),

4.50 (@ManRB8Y etH, mhie10-250 due, Mes sPHH, bines! A + *
chr onat og?-lap-gy (sil iga) ,rwgl ut |Hng V\)/I ?ﬁ@gg‘?@f EWS (APCI') 476 [MH'].
acetate/ pentane 2:8, increasing polarity to 2:3 to

Prepaggtiga 7t he undesired (4S)-4-benzyl -3-{[ (3R 4R)-1-

MethyP@BZBY-1 bef £ 5 PloRdiidirdd-MpdrdidhB¥ daflokiliid - 3- Y1 ] car bony

}-1, 3-oxazol | g as the first

el uti ng conponent and the desired®
(4S) - 4- benzyl - 3-{[ (3S, 49) - Obﬁl -4-(5-chl oropyri di n-
2-yl)pyrrolidin- 3-yl]cH yl§=NL, 3- oxazol i di n- 2- one
(1.18 g, 45% as the second/eluting conponent. 'H NMR
(CDCI 3, 400 MHz) 52.75(2|—N§ m, 2.92 (1 H m, 3.20

X

(3H, M, 3.27 (1 H br), 3.6 H br), 4.14 (2H, m,
4.23 (1 H m, 25 4.50 (1 H, 4.67 (1 H m,
7.10-7.40 (11 H m, 7.58 (1 H¥dd), 8.50 (1 H, d);
LRVS (APClI +) 476 [MH]. Preparation 7 Methyl

(3S, 4S) - 1- benzyl - 4- (5-chl oropyri di n-2-yl)pyrrolidine-3
- car boxyl ate
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Cl Oc/ ~~\) MON N WD 2007/096763
PCT/ 1 B2007/ 000456 55 Sodi um net hoxi de (664 ng, 12
waoni7josevas added to a sol ution of the oxazol i dPADMB2007/000456
frompreparation 6 (1.17 @5 2.5 mmol) and di net hyl
Sodiv@t lethalide (684 Mg, fﬂt—mmbﬁ wWaE Bbae_dlt@a@blﬁtfﬂnclff W'éecixﬁﬁ)rll@nc(nt@&_from preparation 6
reaction wa rred.at_room. erature
1175 PR S, SRR BB, G b i o e Bieiiraesang (s mL) and ne
reaciigie W@ Wirrad atrpem femieige aeasnighisr Thetréastigum reraneascoatdmyrhted in vacuo and
the RBRALANWEs p&rftioRbd betRBsh MR Getdtd 50 Thi)-
et\/\%s({) : ﬁt %lﬂ;' .i see? ply i‘lﬁ% Q«’%@l ?:;Ogﬂ; )oafnggﬁt{?g@@ﬂf Té@ﬁ@ieous I.ayer was
neuliglized Pk e c3sidiian of aMeldCh G Gnd 168 GaBs¢ndated \jayacuo. The residue was
tritulla_tGidt\Mith acatehituile (26 m)end thenffiltéred. (C@bcemtrytion oflth Miete gave (35,4S)-1-benzyl-4-
(5-clf1Ibﬂgﬁ@gﬁ)ﬁ‘%iy_l)gﬁ%ﬁ@f\%—%ﬁérb%ﬁ@&i& (183 Tld, L16AJ Gs 9A4K solid (see preparation 8 for

3S, 4. .
SPeQUSSCORK Sflshy PRV 2CgiRlepiyar dfas (firie (MuRQq Lo yavarerajed. Purification of the

residué 2§ cofgmn thtnatwgrapey {SET[W)S@M%:@ lw(itﬁ emyliceRthiafd 28, hereasing polarity to
28 %%%@%Wé Sl BT, 596 68 pbu ST o MM EDckebodlieF S 271 (.o,
2.97YH. 3l BARKRH: AN ohidd iy mp1BB3((8HIm)cAP2 (¢, gt i7rg-nvast(eH,eb)hy.b5 (1H, d), 8.46

(1H,3% eRRceAPENtBAEUEY 8, increasing polarity to 10 2:3
gave the title conmpound (371 ng, 45% as a col ourl ess
oil. 1HNWR (CDClI 3, 400 MHz) 8 2.71 (1 H, t), 2.97 (1

Prepgratien8 3. 05 (2H, m, 3.23 (1 H m, 3.63 (5H m, 3.82

- i focAide( 1
+ reparati o

(3S,4S)-1-Benzvl -4-(5-chl or op&/r' ih-2-yl ) pyrrolidine-3
-carboxylic acid bis hydrocld o Cl OHON N OA
sol ution of NaOH (135 ngHO343 .

ester from preparation

7 (371 ng, 1.1 mmol) in dioxane (10 nL) and the

m xture was stirred at room tlegpgrature overnight.

The reaction m xture was conceat ed in vacuo,, taken

up in water (10 nL) and neutralt¥sed 20 with 2M HCl
A solutidn & NBOH (1BBEmE 33 Wrfo\\ASyatd? 95 9 WS Habidd R, |

trit ur %ed(V\q &gi:a et oni)t ri I&ATEZO ?rLr‘]‘ﬁ;a ,aP}%} Fol TEQ?t}é}g%%e ester from
Prepalions i@ T 20! °j)c'f‘ Gloxansd 1 hEhanship@ Midyre gfas sirfedzas goom temperature
overrgith Clia treatigdmixiure aves! cortcentgitedein vhoio} takdreup i avapsd YTodm ()28 neutralised

ith S8 HCPBYY7 .?hesnm b wadth %{E y - - tr

wi 340, % ARG )f, ' 4w%§; ,n(: , g!?_yv g%?gmgél)ategmth r;%fe,tomtnle (20 mL)
and fijfteregl. 't'rf f’q’ra glyvas gglg@ed( Vit ’M @W)efeauﬁ@)@n@ /go@ep)ratgqm Va0, give the title
compﬁﬁnd:’(ze@&fg?%%ﬁr;@a song. 4 |]\-|MR (CD30D,44OE) MHz) |8 3.40-4.20 ((jGH, m), 4.53 (2H, m),

i &R = 1= -1 Y41 (5 ropyridin-2-v
740 ?)%ée\(/r r o?’i%' |1#] Ig’-o)(}ﬁ?%oa&bbtﬁb Eﬁpé-(%ﬁqf)laaaﬁ@aﬁenyl )-3 5-

di met hyl pi peridin-4-ol C M
Preparation 9
(3R.4R.58)-1-{[(3S,48)-1-Benzyl-4-(5-chloropyridin-2-yl)pyrrolidin-3-yilcarbonyl}-4-(4-fluorophenyl)-3,5-

dimethyipiperidin-4-ol

[
[) in water (5 nlL)
was added to a solution of t

Me
o ¢ \
HO N \y

A, %

1-Hydroxybenzotriazole (230 mg, 1.7 mmol) and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochioride (354 mg, 1.8 mmol) were added to a solution of the acid from preparation 8 (522 mg, 1.5
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HOO NON FI ~M N O 1-Hydroxybenzotriazole (230

nmg, 1.7 mmol) and o
wa-20@B/démset hyl am nopr opyl ) - 3- et hyl - car bodi i m decT282007/000456
hydrochl oride (354 ng, 1.8 5nol) were added to a

mmo&pinwichrontthahd € 0asli) @nd friéfli‘ylﬁmﬁlgg’g .83 inply, ABm(T@%%nHﬂwe nlixtlre was stirred at
b o et e
dimethyipipemiginy-ch hytirachiorige mapaedwagor@mg 1orléR12e05/176T@1(384 mg, 1.5 mmoal). The
mixth@NIRR! sEred & rbéth te%be?ﬁttﬂb‘b@ém?ﬁf b SoitdHe was Hrt dved irPfacuo and the residue

was SRRy R NE? A ﬁ°§at8|<g¢:9‘&¥€f@ﬁ%¥?ta%aw9%%ﬂdyaw hydrogen carbonate (50

mL) athemrghnicdayeiovdsSv@BEbwithAsing 20 nil3 SatiedghigSOH amﬁ‘mlaborafébler he residue was
punfi@dxﬁw&ﬁun‘ﬂ’aéhé%étB&rQ&mya{;anﬁégoghﬁngnpﬂ ﬁir:llrlérgmgtégrqen &Wéasm& polarity to 5%

was [enoved

methanplin dickieraneiianeniodivediate camaeusd 4546:te. Hl %) astioll. T NMR (GD;0D, 400
MHz$ &t 08-a666H, 200 1.3 $inym hydbwﬁn O RO g £.69 1HTtm)> 2 90-3.20 (3H,

(Api %@i?ﬁm L%E%T(ﬁaf%y@ 9 gé’t;&f(?b'}b\,g ) (7§ mél)@a agflgpe(m d); LRMS

obaaMEhr onat ography (silica), eluting with
di chI oronet hane, increasing polarity to 5% nethanol

P I[‘]ﬂ,[gll | or omet hane, to give the title conmpound (546
—r—egF‘rgLE?@/@ as an oil. 'H NWR (CD3CD, 400 M—|z)50306
B . l“ v - B it [ - 5 0 - i . Y, B~
dlmehliylp_tg)emdlr24-8l5 (1 H m, 2.90-3.20 (3H, 10 n) 3. 45- 4. 05
(5H, 4.32 (1 H, d), 7.02 (3H m), 7.20-7.50 (7H,

m, 7.80, (1 H dd), 8.5 e(1 H d); (APCl +) 522
[ MH]. Preparation 10 ( S 1f\
f(3S, 4S)-4-(5-Chl oropypi \ Kol i din-3-vllcarbo

nvl ) -4-(4-fl uorophenyl t hyl pi peri di n-4- ol
Cl Me HOO NON 'V'NH 1NChIoroethyI
chloroformate (0.3 nL, 2.8 nmol) fwas added to a

1-Chbedethyi dh[&:rdﬁcfrmhf@féo adez 8inirRdT) wriseeaéPibladiuflon &fHlarfiBe fr&in freparation 9

1o S Ao ORI 1, % ol s daorBBi 1 0

the mpgture aep b%at@o?t f%luhfm Bdouraf Afier canting tiomepnt emperatwe the solvent was removed

in vabiRgpa l‘tlﬂatrgénﬁletv@e pﬁl‘ﬁh?h%ﬂbetW@& L @t Qus%gtnc héld (G@Q\’;LQ aﬁ@gichloromethane
sSlLaue WwWas ar n e n

20 A JhE Do g o2 A8 wshas? B e o5 (“ééla #ﬁj’ MgQs Aymypeorated. The

resulfingyderk glawasialshaw inimethanelt(€d m{LBandnepied it rafidx (dk/gSB@dl)s Thedsolvent was

remo@ébafi’;o&a%b@gnd iﬁéeresﬂl?esw& 'pﬂrglggg?i%oﬂllﬁn m&r@%&{%l{ghdap%wtmg with 5%

91 Q H refl ux

methgrzﬂ {/neﬂ? | e hane mcreasmg polarity to 10% methanol in dichloromethane, to give the title
compound (305 mg, 100%) as an oil. "H NMR (CD,0D, 400 MHz) 6 0.4-0.6 (6H, 4 x d), 1.00-1.06, 1.77-
1.82 and 1.98-2.05 (2H, 3 x m), 2.76-2.82 (1H, m), 3.00-3.20 (2H, m), 3.40-4.10 (6H, m), 4.36 (1H,

m)7.00-7.50 (5H, m), 7.85 and 7.95 (1H, 2 x dd), 8.61 and 8.63 (1H, 2 x d); LRMS (APCI*) 432 [MH"].

Preparation 11
Methy! (3S,48)-4-(5-chloropyridin-2-ypyrrolidine-3-carboxylate

Cl

. 0 ¢\
o SN

N
H

1-Chloroethyl chioroformate (2.33 mL, 21.4 mmol) was added to a solution of the ester from preparation
7 (1.77 g, 5.35 mmol) and N-ethyldiisopropylamine (2.1 mL, 12 mmol) in dichloromethane (10 mL) and
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removed in vacuo and the residue was purified by

col um chromat ography (silica) eluting with 5%
worbitanelsdi n di chl or omet hane, increasing pol ar PCY/IB07/000456

10% met hanol in dichl oronet¥ane, to give the title 25

the m&mﬁ@wwhe(a'féa%t F&ux fl)p@%urs?\&ftétrboﬁhﬂg to rddm dr&aliR @R sdhBt was removed

in v g tg% re(sfwe S )’cgkﬁ% up j” %th@n%é1 (% mi)'? W.il heagedoé rgt%Lﬁ(gor 16 hours. The

SOIV?IEHI&S[fymO\@dZW)VZbUQ@nq 31|e| resijue whs3@iri{iebHhy coidmn. dBnvatdgaphy (silica) eluting
with (oﬁﬂordﬂﬁethaﬁe 8.%@4&% oI%ﬁ’[ @-16'46 m%tﬁénglqa dlcﬁor@ﬁ"lelﬂ% §J & &meture of the
deSIWgtpﬁ@ct a?nd l\" eﬁ'nw%léo%épylai AR gé

me as aL oil. The oil was taken up in ethyl acetate (30 mL) and
the re8@jngPyecipit{te wekhfilerevipYird fitrate Ras/donpantratel indiace- B diaer lesidi was taken up

in ac%ﬁd?ntnlgzs nQ) reédltm%p%@i ﬁ{té)\%m eﬁ % g(/é){hg El{%éoﬁ‘lé)()ﬁnds(%1 9 mg, 48%) as

awqtgaﬂqdprrbwﬁé S 460 Ihiz) -,573é6 (;5, gg en%a; Y7 GdH), 3.74 (s, 3H), 3.98 (m, 1H),
7.42N8.ettHhyr. g (56 apy, @y (@THR e RUS (APat) 241%wn130| ) in

di chl oronet hane (10 nL) and WO 2007/ 096763

PCT/ 1 B2007/ 000456 57 the m xture was heated at refl ux
PrepargtioRihours. After cooling to roomtenperature the

MetHyO(BS @B}-1-Yé3shidr SIYRIEH-3-y)U- (SRl oRith-3- by 8RinE 4G aWBRyiate
taken up 1Tn methanol (I0 ni-) and heated at reffux for
16 hours. The solvent was rerm eflin vacuo and the
resi due was purified by ol /c onat ography (silica)
eluting w th dichl oronet Rale, . fNCreasing polarity to
10% met hanol in dichl or onet , to give a mxture of
the 5 desired product and N-®&t’hyl di i sopropyl am ne as

an oil. The oil was taken u?gt ethyl acetate (30 ni-)

and the resulting precipitdtewas filtered. The
filtrate was concentrated i nYvacuo and the residue was
taken up in acetonitrile (2§'rrL) The resul ting

To a%ﬁlﬁérpbfttﬁé g%rmnef frdrk Sfesgfaﬁ& Fl' (g@o H&e1 tsk/kl Jﬁgwtjlfoxnde (10 mL)

d g%@cﬂgrgpmdainq_dswgmg 1240 ﬁm?l}n trlqtpyjlamlge yQLG*( §1L 3%0 mmol), and
caes@mgf&o(lqla (220 kg, 1.45 middI)( The thixtdre wés Sitreddl 80°C drider Mitr&gén overnight. The
react@imﬁ)gt?@%as lta%@up( iﬁ‘B%ﬂeﬂ?yf’&ceEeMtr]d‘ waégef \Kliﬁ’:%rn?i} J)f%tejr.zl'he organic layer

was e%&%ﬁ and 16 3HPUIE JRKPF @R Ze-Rutcter ) with g Buriben 2 By efi eliyh acetate. The
com&mle)rwyadedte ehitiaets reradrileaxovéraigSO,Clilterdd and@vaporatdd tol e d\bale orange

oily sgd vzf;t_& Was ﬁ%‘dggr&olg&Ptcm‘Bthépﬁguﬁ Ql}ﬂhf% vwh aﬂ:h@ (r% L lncreasmg polarity
to 95@5’ Siesoreibrng/metipng) Efm yeldps the ditle pqﬁ@ooe@s@s aryellom. sgu;: H NMR (CDZOD,

400 MWZ)|3) 3.66 (9, €Y B 7K a1 (S76Hd, m; 3.96-492 (AIH), 7.RNE, ﬂ-@e‘ﬁhé‘mu 2H), 7.79

6 R Bl gl ) T m s s

Preparation 13
Methyl (3S,45)-4-(5-chloropyridin-2-yI)-1-(6-0x0-1,6-dihydropyridazin-3-yl)pyrrolidine-3-carboxylate
Cl
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reaction mxture was taken up in 25 nL ethyl acetate

and washed with 20 nL of water. The organic |ayer was
weoeepariat®s and t he agueous | ayer was re-extracPewiBionooo4se

a further 25 nL of ethyl ac8tate. The conbined et hyl

A sdtieh af ehlceoflyfideeing fmrpﬂepifanadwme n@&@% mnﬁdl |vba%,fo$s,§oleébdn deoxygenated
acetﬁ:va%BOJng%?Qte& 81_)!% ILX( n@erpna}r #I:I'ﬁ?% E?Lg?’h élrl ﬁ@ re\moelﬁp in vacuo and 15

mL. mﬁbm% W@ﬁﬁ@cl@dnéci mrM@a:tﬂeng)UWcathrqugh tHecrezﬁﬁquBmlxture until it was saturated
and GHeGhikiQfeareRt Snas vt Qé@iﬁ tubglal/e?n% teJI'r%erqetF%BI Wdd ﬁnoved)ln gacuo and the

res@og%%upg%t@ns %d@%%@a”iq% 2§ ?8Th(etorga_[uc|_|§ayer g/aggepgrqu dried over
MgSOm fllm\!q)j and eQdpotaled b Vigld the.tild@ compodtilas a7paldbrowd solli (87 mg, 76%). H
S it at | 1
NMFE}E b ztosgﬂsr\/ug%gl1 éf@’%é ﬁido:% 033§§7 {?M‘E X n\?)l 35’%&@ )o%&ﬂ HLS), 7.31 (1H, d),
7396“& \7 §hyrdd §2’512r€1"3 d?/l'—ﬁMﬁ’( b) 33§ilMB213- car boxvl ate Cl
ONO0-1 0N LN NH 0 WO 2007/096763 PCT/|1B2007/ 000456

Pre gplution of chioropyridazine from preparation 12
, 2.27 mol) mas dlssolved in deoxygenated
Methyi(39 .4 8)-4r(5-¢hlosenyridiar-Z ginemyifa-oxe-1mmada , S gyroli

carbby@latesS - The sol vent was renpved in vacuo and15 m_
met hanol was added. HCl gas was then bubbl ed through

the reaction mxture until it aturated and the
m xture was stirred unden a%rﬁﬁ& tube overnight. The
]

met hanol was removed in vAcho af the 5 residue was
partitioned between DCM and /10060 K2CO3. The organic

| ayer was separated, dried ower MSHM, filtered and
evaporated to yield the titlesgonpound as a pale brown
solid (577 ng, 76%9. 'H N oD, 400 MHz) 8
3.58-3.76 and 3.83-3.97 (6H, Z?n) 3.65 (3H, s),
6.89 (1 H d), 7.31 (1 H d)° 7.39 (1 H d), 7.79 (1

To atdolufléh of tﬁe 5ﬁ'ldéﬂmdﬂe b pr%oﬁ 5@"(?5573%5 {.%ﬁl}nol)w dimethyiformamide (10
) PSRl s ek it 111 forearqy e Ry 2 ¥ gme and It
bromgie d{1A% dn@ pg.00 dumolh- Bhev hepptionr was diimet Brdet aritugey | fat @0 Ghinutes before
|odothiI|\énN (0.583 NI+, 3on}§9|) \ﬁas‘sﬁdé’a 'Tﬂ@ 1 %tl&hﬁsgﬁﬁéoqﬁéé%ﬂ%gen for 4 hours and

't
o BB e e s v e
dried haea MgSy.dfilerdda and] evapistedntot gite ahyrdwofailretiich WadQuiifled using column

chron?atg)&aﬂmol(gilic%ﬂd éldtih&i YAk 100% dichloromethane, increasing polarity to 95/5
dichloromethane/methanol. This yielded the title compound as a yellow oil (500 mg, 90%). 'H NMR
(CD30OD, 400 MHZz) & 3.64 (m, 9H), 3.92 (m, 3H), 6.87 (d, 1H), 7.26 (d, 1H), 7.37 (d, 1H), 7.79 (dd, 1H),
8.51 (s, 1H); LRMS (EI*) 349 [MH"].

Preparation 15
(3S.,45)-4-(5-Chloropyridin-2-yl)-1-(1-methyi-6-oxo-1,6-dihydropyridazin-3-ylpyrrolidine-3-carboxylic acid
Cl
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brom de (173 ng, 2.00 nmmol). The reaction was stirred
under nitrogen for 10 m nutes before i odonethane

w0336k, 1.30 nmmol ) was added. The reacti onPGEEB2007/000456
stirred under nitrogen for 3 hours and then

To Padliitioh iop frRdedtR tiAE Prepirkioh m@b@h@ 439 rﬁﬂa&l ﬁgk??%eéﬁé efo mL) was added
socigh dudfbli, 102 g 30 ) 3 8loab B 1€ 570 e rpreien Was sered under

dW'WPQﬂ?VﬁFa@hprN $divedt wasi ragovedlinvarug, Ghecrlasidueatasgalep lup in water, neutralised

with GlgliV. @R2m HEI Hﬁd é\ﬂ c‘!l’eutetii ﬁQQe@io@b W&E errmnh §B%L of acatonitrile and fittered to
as] (?g%g‘o artla % 09! | or omet hane/ ano

aive ot S3EL B b B Rt 5t i GRS Broghst oitio8 Negb N (CDLOD,

400 Miiz) 8B, 2Ht, BIBR (s, 3ENACD;, #H)03.0/) 31, B, (m) 7937D(d 1H), 7.41 (d, 1H),

779&8&3&})( %2{?%}4) gﬂﬁ% é'%gséim%l by (dLR%/ISHz El +) 34& !

[ MHL. 25 Preparation 15
Prepaationt®®) - 4- (5- Chl or opyri di n-2-vl)-1 -(1-nethyl - 6-oxo-1

3R 45,55 QY SLERE B bYA= 35-Hiknk u.g%dindA ge- 3- car boxylic acid
‘—*—’—)—X—%‘J@—m PCT/ | B2007/ 000456

59 To a solution of the este rom preparation 14 (500

ng, 1.43 nmmol) in dloxan ) nMas added sodi um
hydr oxi de (172 ng, 4.30 a solution in 5 nmL of
vvater The reaction vvascs under a drying tube

A solg@pmoﬁz bmoﬁwmmﬂmde (ﬁ/@i@@ﬂ atnmiol) IPII'IIIEudhe:GQCdUE)W%&ooIed to ~78°C under
nitrogeh! #- Bﬁﬁllt%l’h QZ ?AQ lmexgﬁes"}‘ﬁ%tnﬂ_n s}, B'rrin?ol)%% dabidd cﬁBrﬁlﬂB C{r?/eﬁm minutes and

g contalnl qui v
the ik Yo Bt 8t T7HGy TRach FOUr A IRARTCIB AR5 OG- REBgybonzyl) 3.5
dlmetbylalpﬁrld(nm or%l—{prepareﬁlhcécsdln@fd)mteﬁkat?onél patént bﬁ:pllcéhoﬁ plBfication number WO

2005%'79935?(3?% g( 5k 4 Jnnw) érk% (.éﬁe 619 L}w’{%{}gﬁ é:fed (dngé F;(ﬁ'”f) minutes and the

mixtuge @fﬁa tgﬁd éh- %C j@” a further 3 hours before belng aIIowed to warm to room temperature.
The ro3iredgasmibpnohed by pduring DRYJatuektet @niibniurs chlottieN®dd Wl yHnB4ter stirring for

o millehy e ity ep BB S8 sbvoen aer 50 ) i it 98 )y e oreae
phas§ was *Eﬁpaﬁat?étaﬁq i39eequaP sg Wi e)qrag,:tﬂd wtith duitherf ethyl acetate (2 x 300 mL). The
combiheb oyahic BxtedetsOldd® WnddibvaEmbgnediuf, suffdie, 2iitBTER lahd then bRAPIRIAR to dryness

to glvg%% {nn%e lme%%?é g’q%ff\??tloJSC nde ropfg}gmggy %&}lc@ GIW ywth 2% methanol

in dichjgromginges) "’Iﬂ’fQ@EW pelaiy to 1OI/Q(1IQI1HUQ'[E@0&$&§) anirsonid)dén dichidromethane, gave

(3R,488S)-5 {5-dhlofspyiddin-2- ?I&@(i—%th&xﬂﬁ@ht&l%3é—dﬁﬁ’éth&ﬁﬁ ig¥AdiRf4-ol as an orange oil (8.48
g 83‘% R, 5S) - 1- (4- met hoxybenzyl)

’ nethylp|oer|d|n 4- one (prepared according to

B ol chlorapyrdin-2-wh 3 bidimsthvipiperditiot at i on nunber WO

The Br@@.@f @Zﬁgﬁa A %53 9, 18%8m%oms) dikdbiea! IHW d(c%l%rome}hane (100 mL),

oo 8, LS R e £ L0 b Bt
Chlorgaiifytshiorofasinalg @HI OWetl 9t mmeR rwast added aiodvdsepter thieUstiered sdloeion and on
compfé'héﬂdiraﬁdlmstha H\%&\.ﬁ@ ﬁfgs QMreB%Prd ﬂghér {50 oo &1 gn‘peratui% The mixture

wast@en hOLn&‘h{qJ de 100%&1 after stlrrlnE
n0t%eY B af{eRps P2 i?é?%? iSQlERN Get $eBh) Higd @ver magnesium
sulfat¢ BIY eviaporaind teedrimdss.akhetcatde of 3@6 hedigd unbleeretitxgiamiethanol (100 mL) for 2.5

hours and the solvent was removed in vacuo. The residue was dissolved in dichloromethane (100 mL)

and methanol (10 mL), solid potassium carbonate (10 g) was added and the heterogeneous mixture was
stirred for 30 minutes. The solid potassium carbonate was filtered off and the filirate was evaporated to
dryness. The crude product was then purified by column chromatography (silica) eluting with 10%
methanol in dichloromethane, increasing polarity to 20% (10:1 methanol:880 ammonia) in
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phase was separated and the aqueous phase was

extracted with further ethyl acetate (2 x 300 nL). The
woanrimmeds or gani ¢ extracts were dried over nagRESIBIONT/000456

sulfate, filtered and then évaporated to dryness to

dich@irotRethdh@, ©r sdethk NE CoMEbLAL Q337N ik cas b %luotméh Cé%’id{' "R NMR (400 MHz,
no |

O B B HLle $H1ch B2 Rt 14 G £ L3945, £0) 749 0, 1, 778 e,

1H) 8 Hod); BB(bantp Qisa)brj tH)CLRMMS cvroms Rhaae] 243aME25
(3R 4s,5S)-4-(5-chl oropyridin-2-yl)-1-(4-nmet hoxybenzyl

araior1gl met hyl pi peridin-4-o0l as an orange oil (8.48
513 839 . B: (3R, 4s,595)-4-(5-chloropyridin-2-yl)-3
Sy BLALLACR o di n-4-o0l The product fromstep A

(6.56 g, 18.2 mml) was disso Fin dry

di chl or onet hane (100 niL),  trji efjhyl amine (2.02 g, 20.0
nmol ) was added and t he SST tir®dn was cooled to 5C
under nitrogen. 1- 30 Chl or8ethylchloroformate (3.1 g,

The dille Sorfiptohd w8 SreBalES bk QY ' | HE 100D o i
ealn %n CO WI ﬂegn of %éﬁ%"i‘ﬁe {T%g%%e?(%%%ammggssgt#é |r2 é%&amng from 2

oror R e T STl ERSYANRGHEEAHATGEEn 2 iy sther which was

usechwitttout ferthenpurifittion. 'eire (COEIL, od MzPE) S0 UEH, RIDL 6% (1¥Md), 8.62 (1H, d),

10023F?§?§h@sgghﬂtHgggmgbx 50 nL) dried over nagnesium

e and evaporated to dryness. The crude oil was
under reflux in nethanol (100 nmL) for 2.5

P he§teg

Frepaidion18nd the sol vent was renoved in vacuo. The

6-Forrevdnictiigonitdls di ssol ved i n di chl oronet hane (100 nL) 35
and met hanol (10 ni), solid potasgi um carbonate (10 g)
was added and the heterogene f xture was stirred
for 30 minutes. The solidypgtagdsi um carbonate was
filtered off and the filtriteNwas evaporated to
dryness. The crude productomas then purified by colum

A mblurensit egretyiiolrdhitriiec 3 0.6l gt BNE Minbl) dHIYGodMBt APl i73.8 mmol) in

dimewggﬂg)gigg @gﬁgﬁ?gh?%eg %ﬁll ‘3%: 2’8@;”3{9%% F‘ 80 'rzn(l)r%ote(sl((‘r)e:a%tion exhaust was
SC"“'@@‘TM“BQGW‘/"OMM@ dingghytiuffsiel Péierecdntingdo raom tginperatutresaturated aqueous
sodidnm bib&bEREALUNALY Ras3ddd8d cdréfly &% the bé‘éd:liir%\’\%igthresﬁéé &ktracdt&dl with toluene

@ x 208 Mo SRSyl 55 i Fokio ) i oot
give {hg degiregjprodpct 28 apchange bil K§.65 &. 5Bk) (whicklwasl LisedwilBut(forther purification. H
. . P . 5

NMRHEDCR), 486 MHBY 5 8?&)65%# db-BM ({14 ,’Q)osg—f% gf}gg_ﬂggﬁ.{}%je\_ﬁ*':] }

Preparation 17 | uor opyri di ne-

Pre 5%%%H§he title conpound was prepared according to the
s of preparations 1 and 2, starting from 2-

5-Me methfipyidinepyri di ne. This gave crude materi al

contai ni ng tetrahydrofuran agd gli ethyl ether which was
10 used wi thout further pgﬂgﬁgééfion. 1H NMR (CDCl 3,

400 MHz) 8 7.57 (1 H, dt); 3 (1 H dd), 8.62 (1 H,
6-'"9%3/'8!65%%'3 spialg 0458 %ﬂiﬂ’)bﬁ%%éﬁagﬁ%?#gwé%%ﬂm@ﬂ (€939, 1.83 mol)
in dimathytsuifaxide {756k ahy theintixttiierwesildfir tb st of dddmQe®per8iirebunasiiogen for 1.5
hours@ﬂl@th&l%ﬂid&%d %Q,- &3.399, /481 E3\1ch‘SW\T/?Js)thé.nrhdded dropwise over 1 hour to the dark brown
mixture (exothermic). After stirring at room temperature for 1.5 hours water (1.0 L) was added and the
mixture was exiracted with ethyl acetate (2 x 300 mL). The combined organic extracts were washed with
brine, dried (MgSO,) and evaporated at 40°C on a rotary evaporator. The residue was purified by column
chromatography (silica), eluting with pentane, increasing polarity to ethy! acetate, to give the volatile
product as a ~1:1 mixture with ethyl acetate (40 g, ~23.3 g product, 41 %). 'H NMR (CDCl,, 400 MHz) &
2.45 (3H, s), 3.79 (3H, s), 7.02 (1H, d), 7.08 (1H, dd), 8.16 (1H, d).
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di met hyl sul f oxi de (150 nlL) was heated at 150C under

nitrogen for 20 m nutes (reaction exhaust was
weaenurberd3wi t h bl each to renove di net hyl sul fi #€Y/1B2007/000456

After cooling to roomtenpernature saturated aqgueous

sodi um bi carbonate (200 nL) was added carefully and
Pregatetion 28ul ti ng m xture was extracted with toluene 20 (3

. [} : > j ned organi c extracts were washed
SM%h %rq%& ',;J'- ik SO4) and evaporated to give the
desi red product as an orang V(5. 65 g, 50%9 which
was used wi thout further puykjfdcation. 1H NWR (CDCl 3,
400 MHz) 8 8.06 (1 H, d), 8. (1 H dd), 9.05 (1 H,
d), 10.12 (1 H, s). Preparation 19 25
m-Chlerdpérhenzyic Zeiddbhy by py2970m 6ip whk-£ddad bbrtiofdise to a solution of the compound of

- ri di.n-3- . S ed to
ool DY 15l e 255 T80 5y S e 1500 m)
and e RIXTHRR | Wag (STiese; &) écorisperatuye fand heuss Ansolution ef speism| seffite (45 g) in water
(250tr®L)SNaisrtha’{ adde@ t@g@@dtiaﬁb 4he tnégd&guém&% g:@? f$r01|r5) thingtes, at which point
.S, | , . . . was .
sarcf ) ihicall plr ool ccosb 51150 monce L UOR LTI geni laver wes
sepafated: dried queMe$arant eyapomtadde give aipaievglontsolic§fng) which was a ~1:1 mixture
of thé @&5Red plotlict adrh-cAoPbéHbit Scid@hEBA) HhiSwhs tamn@ﬁi\%%llﬁwﬂg step without

t he .. m.xtyr trac ith ethyl acetate (2 x 30
rrtnge KR, % RPP s ARFMER S orsd B e & GHCHE 730 (i 9 7.4 it
mCBB), i7r8,(1Hdird, e@BANE SOHH, dndCBARPOY dtHe d, mCBANE3®(1HAdY. Ot ar y
evaporator. The residue was purified by colum

Prep&ifiehmat ogr aphy (silica), eluting with pentane,
5-Mét cxrer”j__ 0 arilty to ethyl acetate, to give the
as a -1:1 mxture with ethyl acetate

(40 g, -23.3 g product, 41% AVR (CDCI 3, 400 MHz)

8 35 2.45 (3H, s), 3.79,4(%3#;)%> 7.02 (1 H d), 7.08
(1 H dd), 816 (1 H d). M007/ 096763

TriflubiedéehiBAARYGHAP B8 20m L b3 (FEH Wad a8y %?Qv&ise KI)+ an Oice gooled solution of the

5- Met hoxy-2- net hyl pyri di ne 1- oxi de _
proc ] 441 BIPBNRIET 018 THRIL Patloamginae 93Ty inp elyeagaatpved to varm
to roquotetmperaivire end siirred evelnight. difc avialysis indicatag still tatgedf starting material so a further
sl A S . o b SEIA B e e o v
to S“f?f‘ﬂ a futher 27Hiours; ket [Paetignwas ivanpiad byithe eayHeus @atignaf mreghanol (250 mL)
and I¢foio sBr fhiokfrisinutds sadbra beiog caricertatidumyaub.f2.5 M sbdibm Gydrbide (100 mL) was

then Yfe§ CautibdenParldlde Mﬂglre]tc ‘g%%f@ggngﬂﬁ%hg%%%g?'ﬁﬁﬁ%% 'ﬁz? )g 1 % ?uL} BRe combined

m xture was stirre

organg grigagiskpeiendficdatMaSOuagad syerasated e glivei e desised pdugthd2 g, 64%)
contapiiraseing® @éoa/@t?éij @RRing mEieiaD{-J&obs). aarmﬁl\@;;odapa,oq MHz) & 3.80 (3H, s),
t [ I orated to give a
a0 OBRE. 3ifiar S oo™ 80 L0 th AP T T i R D e” o

t he desired product and m chl orobenzoic acid (nCBA).
Prepafalion 28as taken on to the fol l owing step wi t hout

5-Methowyb¥riihe2wiaitfaideldide on. 1H NVR (CDCI 3, 400 MHz) 8 3.84

(3H, s), 6.97 (1 H dd), 7.19 (gf H -d), 7.34 (1 H t,

MCBA), 7.48 (1 H, d, WCBW ~1 H, d, nCBA), 8.04

(1 H s, nCBA), 8.36 (1 ®irt)\# 15 Preparation 21

(5-Meth oxypyrid in-2-yl)m ethanol
MnO, (97.0 g, 360 mmol) was added in one portion to a solution of the alcohol from preparation 21 (12 g,
86 mmol) in dichloromethane (500 mL) and the resulting suspension was stirred at room temperature for
64 hours. The reaction mixture was filtered through Celite® and the solvent was removed in vacuo to
give the desired product (8.6 g, 73%) contaminated with 5-methoxy-2-methylpyridine 1-oxide (15 mol%)




10

O~ HO'(")" Trifluoroacetic anhydride (28.2 nmL, 203
mol ) was added dropwi se to an ice cool ed sol ution of
woheo7/opém@sluct from preparation 20 (-135 mmol) PAT/IB2007/000456
di chl oronet hane (500 nlL), téke m xture was allowed to
as aw.amge%@ HONWIR QO EB AR Y 563, w@Hsé 706 @110\, P9 iH, ), 8:37 (1H, o),
9.94 gg ?naly5|s indicated still largely starting nateri al
4 a’furt her portion of trlfluoroacetlc anhydri de (15
nm., 108 mmol) was added dropw se and the m xture was
allowed to stir for a further 27 hours. The reaction
was quenched by the cautious addition of methanol (250
m.) and left to stir for 30 m nutes before being
concentrated in vacuo. 2.5 M sodi um hydroxi de (100 ni)
was then added cautiously and the m xture was
extracted with dichl oronethane (4 x 100 nL). The
conmbi ned 25 organic extracts were dried (MpJSO4) and
evaporated to give the desired product (12 g, 64%
contam nated with recovered starting material (-15
nmol %9 . 1H NMR (CDClI 3, 400 MHz) S 3.80 (3H, s), 4.40
(1 H br), 4.66 (2H, s), 7.16 (1 H dd), 7.20 (1 H
d, 8.17 (1 H, d). Preparation 22 30
5- Met hoxypyri di ne- 2- car bal dehvde O~ O IN M02 (97.0
g, 360 nmmol) was added in one portion to a solution of
the al cohol from preparation 21 (12 g, 86 mmol) in
di chl oronet hane (500 nlL) and the resulting suspension
was stirred at roomtenperature for 64 hours. The
reaction mxture was filtered through Celite(r) and
the sol vent was renoved in vacuo to 35 give the
desired product (8.6 g, 73% contam nated with
5- met hoxy- 2- met hyl pyri di ne 1-oxide (15 nol% WO
2007/ 096763 PCT/ 1 B2007/ 000456 62 as an orange oil. iH
NVMR (CDCl 3, 400 MHz) S 3.93 (3H, s), 7.26 (1 H, dd),
7.91 (1 H d), 837 (1 H d, 9.949 (1 H s). 5 10 W
2007/ 096763 PCT/1B2007/ 000456 63 CLAIMS 1. A
conpound of formula (1): 5 R HBCOXHORCN |
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Het (1) wherein one of X and Y is N and the other is
CH 10 Ris F, d, CN, CF3 or nethoxy, with the
wonrovimees hat when Y is N, Ris not F or O, RRCTAB2007/000456
phenyl, 2-pyridyl, C3-C6 cyxl oal kyl or CH2(C3-C6
cycl oal kyl), mherern the rigigumei ety is optionally
substituted by one or nore substituents i ndependent |y
selected fromF, d, CN nethyl and nethoxy, 15 R2 is
h the proviso that when Yis N, R2 is
1'A£r_156?p% 3 ! is a 6-nenbered ring containing one
or 2 N atons mherein the ring is either aromatic, or
contains 2 double bonds in the ring and a =0
substituent, which ring is optionally substituted by

one or nore 20 substituents independent sel ect ed
fromF, d, OH CN, NHCH3, N(CH3) 2
and net hoxy, or 6- menber ed
ring containing one t the

3, 4-positions, relgti'v t to the
pyrrolidine ring, to a romaRc ring

contai ning one or twhCfurther ns, Wwhich

5-menbered ring is optionally suldstituted by OH 25
and the pharmaceutically acceptaggﬁ salts, solvates
(i ncluding hydrates), and prodru thereof. 2. A
compound according to claim1 wherein Xis Nand Y is
CH, and the pharnaceuticaljy acceptable salts,
sol vates (i ncluding hydrat and prodrugs thereof
whergip 3. A conpound accor di ng to any one of claims 1 or 2
wherein Ris chloro, and the pharnmaceutically
one @ XcaptydabNend thletother s@H/at es (i ncl udi ng hydrates), and
prodrugs thereof. WD 2007/ 096763 PCT/IBZOO7/000456 64
ound according to ang@one of cl %ﬂ 2 or

Ris B CLANG R BHESEERT Haf e Bagny S & APt Eor

sol vates (including hydrates) and prodrugs thereof,

|sm§|8rqe)}? 'En%}my{l I &.-6 h?@?ﬁ%lé ARk nbplg%f by cﬁ:‘l& g tvg'te?étin py rﬂﬂ‘?nd?éty is optionally

cube s D ﬁgrww%psndsnﬂmeestﬁﬁaamr 5, 68 aping cpgmetnon,

claim4, and the pharnaceutrcally acceptable salts,

2. 2 j e odr ugs thereof,
o LN b Rl B paes
4-fl uorophenyl. 6. A conpound according to any on of

Het i€ b@inﬁ@nbbredz'mg lcodainifg Ond 612 N AdmBBARWIN ]alihy is@aiee ptatie, or contains 2

doubfeﬁlléc{né la/n%t O(éu@%gdegg r\]m(ﬁhrcpryr &%ﬁ%dn?@}q%‘bgﬁt&gé ngne or more

el n cIo
substigentsy mdenynti@ﬂarwleetﬁd dront:FaPmCB* %dmeﬁé' ethyl, NH, NHCHs, N(CHs), and
methBR2 rnaceutrcally acceptable salts, solvates

and rodru S r eof rej .
or aIt&T rvgkll %oeb%[ HEW erg%i rrgglr&cfn&qlﬂ %r ZN oms fusedvg’? %e%,zt-npo%%ons, relative
to the attachment to the pyrrolidine ring, to & 5-membered aromatic ring containing one or two further N
atoms, which 5-membered ring is optionally substituted by OH,
and the pharmaceutically acceptable salts, solvates (including hydrates), and prodrugs thereof.

2. A compound according to claim 1 wherein X is N and Y is CH, and the pharmaceutically acceptable
salts, solvates (including hydrates), and prodrugs thereof.

3. A compound according to any one of claims 1 or 2 wherein R is chioro, and the pharmaceutically
acceptable salts, solvates (including hydrates), and prodrugs thereof.
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8. A conpound according to any one of clainms 1, 2, 3,

4, 5, 6 or 7, and the pharnmaceutically acceptable
weabi7996®8| vat es (i ncludi ng hydrates), and pr o#CTEB2007/000456

thereof, wherein R2 is How4F. 20 9. A conpound

4, A%ﬁx@()lﬂid%c&&n kRbip She ARG, PBES,ERAANE bRhbdeutically acaceptable salts,

sol vat Iudlng hydr at es),

SON%? @E@g&gﬁﬁﬁﬁﬁﬁﬁmdﬁﬁQPﬁF ﬁ% gmﬂn 10. A conpound

R isoreoy! dptivgaltysubsifuteshiey afe Q:Inaqrersubﬁtltu@ts Bdependditly 6elected fBom F, Cl, CN,
metf ardmeditply.t he pharmaceutically acceptable salts,

sol vat es (|nclud|ng hydrates), and prodrugs thereof,

wherein 25 Het is pyridin-2-yl, pyridin-3-yl,
5. Apypmipdaxli ave@ding to Glaix d; anémdiﬁhymgylcalwaﬁbma&rlqbalts solvates (including
hydrzgtc:asg%:d ’ro@rtg's %ﬂ!og F’%\Heﬁ d lsgphix){/ |,4-chlorophenyl or 4-fluorophenyl.

6- oxo0-1, 6- dlhydropyr|n1d|n 4-yl,
6. AZomound, &2ealiihy ds apy on di Elalﬁhsyﬂ 2 or 3, and the pharmaceutically acceptable salts,

T T
R’ is@arS 6Y a@‘y'dlhydropyrldln 2 yl, optionally substituted
by one or nore substituents |ndependently sel ect ed

7. A '&o%g&ﬁd agadr g'\)li onmﬁg ct:]Xl“na? Eélke gfpa(‘?m%\?r:gj |caﬂy gcceptable salts, solvates

(lnC“MFQHWMﬂ@’@%)t @r@eﬂf¢cyug§é|@6é?ﬁfalme@lrsal ts, solvates (including
R isltyslsppdpgisor cycRexypr odr ugs t her eof , vvher ein Het is
pyridin-2-yl, pyridin-3-yl, pyri dazi n-3-yl or
6- oxo- 1, 6- di hydropyridazin-3-yl, optionally
8. A samiouind agcerdingyo ameongof plaime 1s it #i & Geon ¥ saridriltkepf@rmdaaetifioplly acceptable
salts SRIvaeS Arbidding Wydekles), 404 pr&jmgmﬁéwdf v@@ﬁé.mﬁq.QRWF 35 12. A
conpound according to claim11, and
phar maceutically acceptable salts, soI vat es (i ncluding
9. A leguipaund sAccordingl topelaioy 8,gandt ﬂqerpbmfnacmlﬁeaileiancéﬁtﬂblei salts, solvates (including
hydré?é@}'éﬁﬂ?f’oar # ’th@lreopl(/ﬁérgiﬁ4:42EkI-i3 yl, each of which is
substitute at the para-position relative to the bond
linking to the pyrrolidine noiety, by OH CN or
10. Aredninmxnd addOrdd@Qd /209 67 8f @&ifﬁbHBZOB)?A/ BOBABB or6® ahd.theApharmaceutically
acceﬁQﬂPQéf@dsoﬁrSt%Qdeld?ﬂ'lgth drﬁ @I’ 2 Sa drl?dgqlhetr , Wherein

ar maceut | ca acc vates Q*ncludln%
Het lgwplageyé Pynd%y pqyagﬁqu%yltq@p&ﬁ dth@aﬁmﬁe\{l Qxo-1,6-dihydropyridin-3-
yl, 2-@RoF i, Zialaydmp@r-lrmbmslbm$t-0xbut69di1yﬂtopyrh&dnp}a¥y512ms-n Ridinydropyridin-4-yl,

|m|darz§[|1 @td)]f)\flﬁ%atzﬂ 8_fl qEﬁQﬁﬁ%IL Qd%ﬂ é )Pgr & X)(or ‘Pé 'dﬂgd?gpyridin-z-yl, optionally

substg@gq)pmqqg)r {ngre(ﬁugqstﬁqemtsg@eg @}nysplgqaﬁad from F I, OH, CN, methyl, ethyl and
methbxy] ( 3S, 4S) - 3- (5-chl oropyridin-2-yi)-4-{[ (3R 4R, 5S)-4-(
4-f | uorophenyl) - 4- hydr oxy- 3, 5-di net hyl pi peridin-I -
yl ] carbonyl }pyrrolidin-1-yl]pyridazine-3-carbonitrile,
1. /’ch"(psgidz@)corgmgeso ElRiMot b epel ithei Mhagagkytically(gocenabiRsals) solyatgs (including
hydrafés), 0afid- fodruddl eriebly lwhérephiB&tyik pyikei-2-0i Byddin-3-yl, pyndazm-3 yl or 6-0x0-1,6-
dlhydﬁyl/r?o%glp %r}\f/ oét%gl[y%btl)sq uped]by)()lni Qlyrrrularg g&bsp tuer%s mgépegdnénttly selec’ted from OH,

CN, g netrysnd ®)eti@xy.5- chl or opyri di n-2-yl)-4-{[ (3R 4R, 5S)-4-h
ydr oxy- 3, 5- di net hyl - 4- pyridin 2- yIpiperidin | -

| 1 car bonyl rr I|d ridazj nitri
12. %co}'rkpggdzaéaéoréi%é £0 & ﬁlrno 06{}? ¥h3] Fﬁ%%ﬂ%??ﬂtlcnl _y{a[ct: %:\;ag%)soh/atﬁs (including
hydray@b @j’(\9 p@d@g@{thﬁgphylhemmp-haén)pyrm mp&vliod pyridazin- 3-yl each of which is substituted
at theyﬂa]'élﬁdsbi@ﬁ‘bé]la}lfté/tbﬁr@ ol ﬁnlng‘té( {hle Bgﬁdn&#ﬁé fanle?/ %}'@H U or methoxy
6-[(3S,4S)-3-(5-chloropyrid R 4R 5S)-4-h

ydr oxy- 3, 5- di net hyl - 4- phenylplperldln |- 15

yl ] carbonyl }pyrrolidin-1-ylj-2-nmethyl pyridazin-3(2H)-o0

ne;

6-[(3S,4S)-3-{[ (3R 4R 5S) - 4- (4-chl or ophenyl") - 4- hydr oxy

- 3, 5-di met hyl pi peri di n-1-yl ] carbonyl }-4-(5-



10

15

20

25

30

35

chloropyridin-2-yl)pyrrolidin-1-yl]-2-methyl pyridazin-
3(2H) - one;
wW6-20(7B86%S) - 3- (5- chl or opyri di n-2-yl)-4-{[ (3R, 4RCDB32047/¢00456
5-chl oropyri di n- 2-yl') - 4- hy6 oxy- 3, 5-
13. Adé de &Uc&% & Baibr ¥4, ]aﬁ@ﬂ#éodw}r&dwutrc@lyladcdrptheyéa]ts ZolVBtes (including

hydragév % %\égpr u_gg th(-:‘% gl)mhsrlegd-lf?[ |sdr?deazzry:? ¥I Sﬂbsf tu{egﬁt }n_e{ pba§ pozfm?n relative to
the b@qddmking ioulmpyphlelmryln)mdy, hy @Ho&N oBmEthdiyiret hyl pi peri di n-
1-yl]carbonyl }pyrrolidin-1-yl]-2-methyl pyridazin-3(2H)

14. Aé’gg’géﬁf’@)@@w@s?@m bPENRA M- 2- yI ) - 4- {[ (3R 4R, 5S)-4-h
6-[(39;4iB)eB(B-ohlofopyritine2-Yip4{l (BRe1RS9)-49 4 BuatbpheatirhydiqeSiSetimethylpiperidin-1-
y|]carasorﬁ/lé|ly?r@ﬁﬁppwp§lr@éﬁﬁé}§ c%@mt%l'eyl ]1-2-methyl pyridazin-3(2H)

6-[(3%49)( G chigjorgidreR- Wi BB IRy gop-§ imefyikphearyigiRgridin-
yllcarpérlypbiensiidin- fylpyribiaging-3-darberthiriet hy| pi peridin-1 25
6- [(3é/ llé C\?{S cﬂfa}/op}r%wé W 21 8 39{ 44? é’é)]4 h%dw ;?é’ Lﬂﬂ%{Hyp@Hriﬁln%Mengm 1-

yllcafPQIR’}WROB’S)'i lleyjdezwe-a-cyrbanitfig: chl or opyri dazi n-3-yl )-4-(5
6-(3S, mL@(s%awrdpmdngin )[@HEAlFQ.ToS)dl-H?dr&éwa $-gﬁfe|fl1¥ﬂ¥bﬂen9lplbéndln -1-
n pi peridin-4-o0
yl]car%%’pﬁ%ﬁegc@)y ?p §%§@ é( (5-chloropyridin-2-yl)-1-(6-m
6- [(3%'&$1)d$<(§p>9l0rqmziinrﬁ B)- &[[&Byﬁ 5ﬁ)14d1YﬁfDZS¢ 55 pwwwm@ywendm -1-
|]car6§};sy%mi yiP2-PetlpRidayA-Bi2Rsedi N- 4- ol ;

ot L L SRR o

chiordryticin-pbryrrolidin- By52-teivdpyriiag- px@H) @nen 4-ol;
6- [(3&24&(33(@ cﬂ@opﬁrd(nﬁz QM 9(313{[1@# 55214f(5-%nMohgﬂm{i;ﬂ)%ﬁl%x?@b_ 4-(

d
ey ped s R F VRIS ey RO PR,
6-[(3%43)(B(S; chiB)opBidnt3-BIR}- {4@5%5344((44fdiﬂuwmwhﬁhﬂrh¥df akyi$yEddimgiylpiperidin-
1 yl]can%orﬁﬂ}Wrr'Ehcﬁﬁ Ayl @-'rr@ﬁ{yip%o‘ézﬂ-?;}ﬂl-ib R bonyl }-4-(5- 35

6-[(3S, ﬁ)ﬁd&p%@gfyrﬂg %\}/ )C%‘ﬁégnﬁ%.&}ssﬁély&roxy 4-(4-methoxyphenyl)-3,5-dimethylpiperidin-
1-yl]cErbpryB SrB)in-B-yi(- Z-Hfdhybyﬂﬂaym-lB(ﬁH)roﬁe yl)-4-{[ (3R 4R, 5S)-4-h
6-(39, %)%@bﬁbé ?ﬂdmei h%dl CE Mh@y&&{e& Ia0ydroxy-3,5-dimethylpiperidin-1-

go rro r|da2|ne30arbon|trlle
yllcar ’[Vk}%’gdlﬂgﬂ 3 %{"@@F&Mﬂa@s? 5 5 chl or ophenyl ) - 4- hydr oxy
(3R,4RBSH dli(3843) 31 H(picpleropytidazir- 3-yl) Jeaeidaapyriding-y)yrrolidin-3-yllcarbonyi}-4-(4-

ﬂuorofptnéh?/{) Q%YJHBQH%&HMIHLIQXHM i di n-1-yl]pyridazi ne-3-carbon

(3R 4@@%)—3@%3)@ ?Fblgppﬂﬁnggjl)_ h@(fnefbww'e?mewn’y"wdW@{Jls@{g;onyi}-ct-
cycloprdpyb 3 Bidmadtihpdigeri@ierioi n- 1 -yl ] car bonyl } - 4- (5-

o R4 o P 370

ﬂUOfOthfW%&54¥31ﬂet®dR'®f'@'9ﬁ1%pyr| din-2-yl)-4-{[ (3R 4R 5S)-4-(4
6-((3S, i$)®(6%ﬁbﬁﬂ£rld)n ﬂydﬂ#{i(rsam% Gi=(alif o bnehym P8ydtdti-8;51dimethyipiperidin-1-

rroI I.n-1-yl ] pyridazine-3-carbonitrile;
yI]car% ’%’@%@”ﬁ’?ﬁy ]?' , 5S) - 4- (4-f 1 uor ophenyl ) - 4- hydr ox X(s

6-((3S,45)5- {HBRBRIFH)- Mﬂo@omhwyl) -A:hyioed Beimetyiipefidn-1- yl]carbonyl}
ﬂuordgwipzcmymudmn syfoyibidAMerd-&drbdiitie; 1- y1 ] pyri dazi ne- 3- car bo
610 TraroBaiip P AR GRS KMo A AR She MR RRFSSs
yilcarb@yBpydolivit- hyllppideginé-gcarboniljile] car bonyl } - 4- (5

6- [(33%)@?‘(}3@4@5@ B Reridrd s hyiyd-hydidry-3 sMich byidisbadin A 8/ Sarbark Ra-(5-

f‘U°f°P§ﬁ'“4%Qy'%’§)’°“ﬂ‘”ﬂvaiPW‘B%%’fl%‘é"}ﬁ?ﬂ”)“"i {[(3S, 4R) - 1- (5-f | uor op
6-[(35/4$)eHi-{{(38B4RRISPE)- 44 Grlaverthiaoyly plyydicaly- 53 mye ynigreaitiind iwjeeBbonyl}-4-(5-

! dikin3 wRevkbaniesBMl-fHeper i di n- 4- ol ;
ﬂuoro%%%?%??@%?-lélﬁ[y?ps 4IS) (4 ’(SQEhI oropyridin-2-yl)-1-pyri
dazi n-3-yl pyrrolidin-3-yl]carbonyl}-4-(4- 10
fl uorophenyl) -3, 5-di net hyl pi peri di n-4-ol;
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6-[(3S, 4S)-3-(5-chloropyridin-2-yl)-4-{[ (3R 4R, 5S) - 4-(
4-f 1 uorophenyl ) - 4- hydr oxy- 3, 5-di net hyl pi peridin-1 -
wohRhwaweeayl } pyrrolidi n-1-yl] pyridazi n- 3( 2H) - o0RET/IB2007/000456
6-[ (3S, 4S) - 3-(5-chl oropyri dién-2-yl )-4-{[ (3R, 4R, 5S) - 4- (
6-((35,48) BB pARPYfidih=24) Y HBRXR;5S)- 5—'(4iﬂlﬂ935ph¥r||yi)l4¥}€lﬂﬂoﬂ} ®5~];I|methylp|perld|n 1-

y']CQKMn‘S:’I?nggl%W 1}\/H]\1$)rlr|rdgzme L D doilib 2- et hyl pyri dazin- 3(2H) -
6-[(3534R) AR (BRRYR S| Bomsheny)-i8wemkes, binethyipimerting1-yllcarpayi-(6-
meth ﬂwwlﬁ-é%)ﬁr‘ﬂ)hcﬁ‘i l/l%b}//ﬁdaglﬁé-Bléat@bN {ni?e}’r rolidin-3 o
6- [(3% %r{Rg&]X 4 ﬂUOf OphenWBJg%g(erXy 3,5 dlmethy|ppoI¥JI ﬁ]%gllbgrllyﬂ:4-(5-

metl(QXF{;ydﬂnJBS) pytrofidir(- BB]pBlazide-gSabbhiviteopyri di n- 2-yl ) - 1-im
(3R, if@é?ﬁ o %ompﬁé(r{yl qgf(ésf‘%@ 1%59!%5%@6@9'35&{[)34 (flrléi%xw&h Byfipyrrolidin-3-
yllea ('}3%55@9”3" @”?‘J'hﬁelvopyru di n-2-yl)-4-{[ (3R 4R 5S)- 4- (
(3R, 4R BB O (BSUSH(S- elﬂerhg&ddlmz_w\‘)? r@rndﬁzmieffwrgliqgm Hgl]darbedyl}# -0
1 rrmdin one;
ﬂ”°r¥’!’ gis?g@ %%L"r RJF]'%%:PQ yr?/d} N o, yl) E(SR 4R 5S) - 4- (
6- [(3§ - S’ﬂiw@wpmﬁdﬂ)rﬂﬁ?@ﬂ?ﬁ@ S'(Adﬂmphﬁﬂy LRy $5-gimethylpiperidin-1-
yllcaydohylpyipaidivit 1} yipyridadin-8{eR)y-dney | 1 - 1- met hyl pyri midi n-2(1

6- [(3?)43?3&5 grggroyiyrlf P (23;@ -4- {gsm 4R Fg) -def4- ﬂuro(r)ogheny {4 hy?’og% :} Sl m(eg\y Ipiperidin-1-
yilcaghoRieyslind adli2-mebyavyigazin g 3- yi | car bonyl } - 4- ( 4-
(3R.4R, BSF D36 [AB)-2-(SBcHiorebyh@h-byl)pipe, ﬁ]tr@ﬁz&oﬁﬂ@]pyné’éﬁm 6-ylpyrrolidin-3-

ynca% é@;“sﬁﬁ g}ro Fén g%hdg’?]&ﬁ‘yfp'%“ﬁo dgyrl di n 2-yl)-4-{[(3R 4

(3R.4f, ARt hilBpi4BEA(ehiaranyidin- a-ak)-wngdai}qbw b]evrldaxlmrfi Yipyrrdligip18twiearbonyl}-4-
(4-flubrdpBerd/t) BH-NMBihjIbipérRin-4-ol; _
4-[(3%4%%??%él’?%{é%ﬁ@%—?&ﬁh@k@?,?@%éﬁ%@?ﬁﬁ%{p&) %—% h)édr%x é [jg'neﬁ hylpiperidin-1-
yllcada’on!é}Pqullﬁlhﬂe'i]wjmmr@(W)}er bonyl } pyrr ol i di n-1- yl ] pyrida

4- [(33'48) @bﬁlor@@ﬂdm 2@4)-[4({% 41‘-5,)58?’4 i@u‘é%phenyl%4 hydrox -3,5-dimethylpiperidin-1-

sleaighpyofoit g ot ohe 4-fTuorob
(3R.41, 5@t hBR4PER+- (5d¢h'0r®wd fj-2-5i)-h@rinieJhoyypyrislaziok3ry)dyrrplidin-2-ylivatbonyl}-4-(4-

fluor gtééi@lzn'eﬁ‘l grhhn@ e or opyT Ldin- 2 y1) - 4- ([ (3
o oRAR R o BateroR i B AR A5 Gidopberh fyeronyas
d|meﬂdylpyobmilrpe-lyli]adrhonyl}pyrrohdm -1- yl]pyrldazme -3-carbonitrile;

6- [(3é 2%)-3-EEMRE 8 b Ey@h oGy = (ks ik BYS-h- SRR IoRpRat §-HH)GBky:S 5.

d'meé’y'[PPg@'%ky'l%fbe@!/'}syfm"?"l’ GPRYSaEN R @21 ) - 4- {[ (3R 4R 59)
6-((3848)-2<g-cHicioBapdrepyyibiN-241) ay[{BRIAR,53)- 5(4dmwphgﬂywmwrbﬂ+:n5

d|me(ﬂ)—uyt,()]én'l‘gfi’rﬁr 1S R:%”b}a@)(}&yr%ﬁ Ir‘}“1 gll] % rﬁ@tl’]ygzwlda ﬂzd %?—T)i)(\ F)( S%niR 5S)
6-1(35 451 3 (3 3-tithyasgrrediy ey M@MF@@ (4 ugrorRIY f-bidseniaet dimethyipipericin-
1-yl]chrbphypadrdiciny L) pyitdnet darbohitiid;] - 2- met hyl pyri dazi n- 3( 2H)

6- [(3%9 )e%g 4§ luogo Td(lré%ylhﬁz{[g3§4ﬂ 53) (4 flluoro%herr]1g%4 h;jdr%yr%; L rgethylplperldln-
1- yllca@%y'ievrrﬁéltﬂw rvgmﬁéﬂrbﬁ(ﬁﬂ)ronyl ] car bonyl } - 4- (5
6- [(33 h!sm @ diflbrdpyddintb-y Py [(3H, 4Fl53)-aLa il brBdHen A RZ- hfoxg-33RdiR 8RyIpiperidin-

1- yI]cg % gyr4c§ ]g m thydalyrldazm 3&2'-” er,yl )-4-{[ (3R 4R, 55) - 4- (
6-[(3848)- 3[R Qﬁiﬁéﬁymmmym Bydyoxs; SEﬁidjmﬁﬁfMplbsrldpr1psé]paqumyl} -4-(5-
chloré¥ridin-2-yl)pyrrolidin-1- -yllpyridazine-3-carbonitrite;

6- [(3%4%#%%%@%?%@ g&({aﬂ %&%@}ﬂ[é dﬁfgxg%% yl) § -hy rcr))glo3n5 gane![hyIplpendm-

1- yl]cempo@gyrzr&gima YIPVfiGRIng R, @R)onittilg; 4- chl or ophenyl ) - 4- hydr oxy
- 3, 5-di net hyl pi peri di n-1-yl]carbonyl }-4-(5-
chl oropyridin-2-yl)pyrrolidin-1-yl]pyridazin-3(2H)-one
7 6-[(3S,49)-3-(5-ch
| oropyridin-2-yl)-4-{[ (3R, 4R, 5S)-4-(3, 4-di fl uor ophenyl
) - 4- hydr oxy- 3, 5-di m et hyl pi perid in-
1-yl]carbonyl }pyrrolidin-1-yl]pyridazin-3(2H) -one; 5
and the pharmaceutically acceptable salts, sol vates
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15. A compound according to claim 14 selected from
6-[(3S,4S)-3-(5-chloropyridin-2-yl)-4-{[ (3R 4R, 5S)-4-(
wa-=2bd7wesmphenyl ) - 4- hydr oxy- 3, 5- di met hyl pi per i dPaT/1B2007/000456
yl ] carbonyl } pyrrolidin-1-ylg/pyri dazi ne-3-carbonitrile;
6~ [(315)43) 3-{[(3R,4R,5S)-4-(4- chIorophenyI -4~ hydroxy 3 5 d|methylp|per|dm -1~ y&carbozylw-(s-

Chloro(ﬁ’%‘% §I§Fgr ralldi?e} %Yr'dﬂz'ﬁﬁéhg?'ﬁ perl di ﬁ {1[ (3R 4R

6- [(%ﬂ ‘}%@r(ﬁ@hwo]DWIrraayl) 4H[BR HRYES)-93, - dilzoropheByl e hydionxi-B15kdiregthylpiperidin-
1y|]6arb&r§z%ﬁr§)id‘r31 QIEJyEJ&thsW-BhQ' n- 2- yI) 4- {[(3R 4R, 5S) - 4-h

erl

s ) b g e

6-[(3S,49)-3-(5- chloropyr|d|n2yl) 4-{[ (3R 4R, 595)-4-h
15. Xgér{?&% E’faé:of&r@ﬁ lnﬂs@!'%@tgﬂ Pe“ din-1 15

car Idin ¥\ leda2| n- 3( 2H) -
6-[( S) -3-(5- chloropyrldln -2- yI) 4-{[(3R,4R 58 4- (4 fluoro phenyl)-4-hydroxy-3,5- dlmethylplperidin-1-

yl]caﬁbc{ngl}iﬁcrdlﬁb BylpYrid3RmedRed®nitde;( 4- chl or ophenyl ) - 4- hydr oxy

6- [((3"5;'4}% C%b qﬁl&@?‘ﬁﬂb&;{l) P (rgl? %lrl%g} Qﬁgggpyyé %dl ﬁqﬁ 4 phen¥l%perldm -1-

yl]cag{ogybpy@q@m -1- yl]pyrldazme -carbonitrile;
6-[(3%;49)-3%54Mdropyridh-2o)nl LI ORUR5E)- mh?drably)sédib[eﬁmﬁaf;ﬂn&\ﬁp‘ﬁeﬂem(1-

rgdin-2- 4hdroxy3
yl]cagpoﬁglpﬁnr@ﬂ% 1e)?]f’%fldaz'%1/£% cae?‘/ bonyl } pyrrolidin-1-yl]-2-net
6- [(Wséﬁr(ﬁ-gl@igrpwngpgﬁj) 40{[@!:! 4R5S)-4-hydroxy-3,5-dimethyl-4-phenylpiperidin-1-

ylcafboh{ifp$rrétigih=13y1] (Za'né?thg sfi@ncdEyoné: Y1 ) - 4-{[ (3R 4R, 5S) - 4-(

A Pl R B B broph: ergv R BB Py

chlorogyfiglin-2-yl)pyrrolidin-1-yl]-2-methylpyridazin-3(2H)-one;

6-[(36HS)-4/%- 5@m§yrrﬁ|[1(23y§v44{@ﬁ 4R @s§) £1d. &ﬂd?@ayﬁa.ﬁlb%% Wydirbgyls By T i

|
am g e A S R iy one
6-[(36:45)-3 H-diByro@xifiB-2eMi4eli(3pyR5E)- 41-(@4 sflfll)Ombh?lM)@R)ydlﬁXﬁS)ﬁ-dME(thylpiperidin-
1 yl]éarrﬁdnylfﬁyﬁaiaﬁw;'n])z fhefl W ﬁ Ay-sHeet hyl pi peridin-1- 25

R4 SR ST X%cf@qwnyw%;%wffa.pﬁydzzw;v'pazrr?'mn%w@gy ity
fluordphiehyes, opimethylpiperdilag-dir oxy- 3, 5- di et hyl pi peri di n- 1-
6-1(38)55:3/(20Mbay AR 2 4t Sh A ¥ ] 4-G-AURIRHAY 4l Ay s S Bipericin-1-

yl]ca(bgm'l}mtzfcé@y A ylpyrigasky-3&y)-ane( 5. chl or opyri din-2-yl)-1-[1, 2
6-[(3S5415)-8i(BratodrofyiciB-2ky) EyBRI4R, 58}6(M|110Wh@iyl)-d+hlydr8xy 3,5-dimethylpiperidin-1-

yllcaMJlo % Lol ]ﬁ rﬁe"fﬁ ldy ﬂ@}ﬁ-ﬁ)ﬁkg , 5-dim

(R, ‘t% Fi[ég)‘lsh“ 5 %*wpdlss}m V)-8 bhigieapiglit Sdrlnyigazip6yyipyrrpliging-
yl]cambm[l}14 @-ilubpphdnglinz smnﬁetryyipmeha.mm(;dl n-3-yl ] carbonyl }- 4-

(3inft1 )151?(? Qggi‘}tésém%?pgno‘ﬂ% 3?(@%!%@'%%%{1 %éyiﬂyﬁrogg -3;ylgarbonyi)-4-
(4- f'%fqph%fb(f)@ y'P'EFJ'HVerbxy 3, 5- di met hyl pi peri di n- 1-

4- [(33J4bpa(d;mb;}ypwﬁml udj@3r, 4Frl Iyié)%zﬁwzﬂuqo?hﬂryl{%ﬁqsdé%xfyw.methylp.pendm -1-
yI]cariu M}ggroﬁ?ﬁ ﬁ’wyf'mzi’h”h%%p% 3, 5-di ¥ret hyl pi peridin-1- 35

B PBL A A ONPYr-o HdiFRAR 5514 i Tptonhangly ¢ oy, S methylpiperidin- 1-
yI]caern)ﬂ}Bﬁroh@n-ﬁ(yﬁ%n@yb?nrﬁxﬁm@kﬂI-| Qhe- 3-f

6- [(3#%%)?12{5; I’% S%UM'oByrlén{z[yF)%«I?[(éFB 4l§§§) 4-(4 (fﬂjo}folp enyl?&t;l nrgxy) 35

dimethyipipetai-bi/iiseronliinybligin-] vinytidazipe3mprhopiiledi n- 1- yl ] pyri da
6-[(3848L3- mr@gmuérwyh@n -2-yfalf §=$4r4§&;y ﬁ(&fﬁjofogsxenxn)ﬂy?rfxy-s,5-

d|meh1¥lpl8 rhdérh 7l car%%@a)(rgﬂ gé)é _yndazﬂ'n[s((gi-lR -on
6-[(38, |4ﬁ)e$ mmnrcpéfﬂuwjonynqn%y])ﬂdi(mm@ B34 (4rfaloioghanyll-4nldrpwyrd, Bla

] - -
dmely F'F 38, 483/ 'ﬁ%or%ﬁbgﬁmgdr'y e o0y 4 ([ (3R 4
R 55)-4-(4-f1 uorophenyl) 4- hydroxy-3,5- dim
et hyl pi peridi n-1-yl]carbonyl }pyrrolidin-1-yl]-2-nethyl
pyri dazi n-3(2H) - one; WD 2007/ 096763 PCT/ 1 B2007/ 000456
68
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6-[(3S,4S9)-3-(3,5-difluoropyrid in-2-yl)-4-{[ (3R 4R,
5S)-4-(4-fl uorophenyl)-4-hydroxy-3, 5-dimethyl piperid

wO0Rne07/096763 PCT/IB2007/000456
1-yl ] carbonyl } pyrrolidin-1-68l ] pyri dazi ne-3-carbonitril

6-[(35,45)-3-(3,5- dlfluoropyndm -2-y1)-4-{[(3R,4R,5S)-4-(4~ fluorophenyzz [ydroxy -3,5- dlmethylplpendm-

di n-2-yl 3R 4R 5
1 yI]C%L{nZEQVWPM bé’ﬁ&?ﬂ%‘?eé %gﬂ\é% IBnS d?/nét hyl pl( peri di n-
6-[(36,48) B 3,6tsidliagriopyiglinr2e) 14cll(BR, 2R 5S)-fy4-ilheoph enyB (42 iiroxynd 5-dinethyipiperidin-
1y|]§ar5<§rgﬁaﬁ'§l)d‘r3T }%yr%agh blzw%ﬁé?yrl di n-2-yl)-4- {[(3R 4R 58)

A FLaPHPREN U el 2o S TP uZoronE S eghvipericin-

1-ylleaybayl}pyrrolidin-1-yi]-2-methylpyridazin-3(2H)-one;

6- [(3@‘ Jsg %ﬁ(éhs)ﬂ §?){4{ ggﬁrﬁloﬁghgh?) 44~]yér%x3g@§ 9 rr%mﬁ/%%} idin-f-y R4 FHoRY4-(5-

Ch'°'@HleS’Fb%)¥))PW&P"H'”'2 -Wlpyyigsznest- ‘F"’tﬁt?%ﬂrie 'yl ] pyri dazi ne- 3- car bon
6-[(3St49)B45- chl&oby(nBlSZW {B3R,9R5B)-4-(3,4- dlfluorophenyl) -4-hydroxy-3,5-dimethylpiperidin-

1yl]£a%<91§ é/l'r ?yl%% éiaé}né-:g égfg% 33@53) 4-(3,4-d if |

m et hyl pi peri d| n 10
6-[(35.43)- &&3 Adjae rqh@rqpmrwl)f fwrpwwmmrl@mﬂ%? “Wiearbopyl}-4-(5-

chlo®@pyridin-2-yl)pyrrolidin-1-ylJpyridazin-3(2H)-one;
6-[( 3@ 4[3%%?5 él% rﬁéllné ih %SB 4@?3&%)1 # 4 ?‘SI,%QI é)p?\ﬁny I)yarAc')S(h¥ dr dlmééhylplpendln-

1- V']%W%V'kﬂywlidtﬂlrhylleyrgﬁﬁél'pWHbPﬁed| n-1-yl ] pyri dazi n- 3( 2H) - one
and the pRarfnadsutiéety a&eg)t@bléigblts solvates (lncludlng h drates and prodrugs thereof.
| oropyridin-2-yl)-4-{[(3R 4R, 5S5)- :g | uor ophenyl
) - 4- hydr oxy- 3, 5-di methyl pi peri d | n
16. Ajcopppuig aseeiging fpyalaim 15 aélectad fydn):pyr i dazi n- 3(2H) - one; 15
6-[(38128)- gk@cm&aﬁmﬁ@%mqm ¥R @gpapatfﬁe}o%hé@b lash ]ydr§)€§'l-3/@51%thylplperldln -1-

odrugs théreo

V””‘&8H@8Xfﬁ°él"'§8&ﬁ%? ©t 3 02 oﬁﬁtrﬁﬁr 15 sel ected from
6-[(36.4B|-3$i(3R3)R, @)(45(4@hlbmpimylv A-diatroxd-3/3-YliméthipibSRind Ry s @ory}(4-(5-
chlor’o] ilHHCZLﬁ)BﬂP(ﬂN ih-hyf2 yi?:?ﬂda%n-@'(ﬂl)%ﬁ& hyl pl peridin-1-

6- [(3%6 chkyro yP Xm 2- y|) 4?['(3”!% 4R gé)] AP ?/5 ch%?ozplyrrl]d?n -2 ylg:fil rh)t/)d?'gl(yt(iré e

dime@ [p{p8:8jint SyHcarbhylIBRcldn 5591‘2496("'41"@"“32“%@‘3) 4- hydr oxy
6-[(3S 3«8?3 . Wr{)}iﬂl&h @% Wik AR 5%;—4: @ zp&imét‘c}fhéh ydroxy -3,5- dlmethylplperldln-

roll pyri dazi
1 yl]ogl(b?pyl}_pgﬁtgldm 16/I][2(ré§2\ Jéjl agln( Hppne;
6- [(38,@8)33}}5 chibropyRdiy-PyH-4-{{3R, @RSQ,)F@B@S)JoépIﬁéi‘ryld; -A-hydroxy-3,5-dimethylpiperidin-1-

5

vial Qﬁﬁ}F Fdnéi’lb Qé/ﬁpyﬁbgzm%(i/;):%é a)r(bon yrrolidin-1- -2-met
6- [(Sﬁ,ﬁﬁb?-@/ M?qyrlgl;@ QM) 44 4R,58)-4- 2:1 fuorophenyl) -4~ hydroxy 3 -dimethylpiperidin-1-
yilcabohy(}ByBofdi-1 JH-Lametiylporidapiyaiatiyong- Y1 ) - 4- {[ (3R, 4R, 5S) - 4- (
6—[(3§,§§)'-§'i-t[féﬂlﬂ%é§m‘iﬂ¥h|$rbé‘h‘eﬂ}/’|ﬂ£-ﬂWé@za%-&lh@%h%iﬁéfrldf%'-Pﬁfcér%ou%yﬂ-zt-(s-

chlorqpyifin =) psildin-pyivédaziae-3-capnitrilep - et hyl pyri dazi n- 3( 2H)
6-[(3S,a8):3-(5-chloropyridin-2-yl)-4-{[(3R, 4R 58) -4-(3,4-difluorophenyl)-4-hydroxy-3,5- dlmeEhylplperldm-

| 2-yl 4- 3R 4R, 5S
! yl]c% t#)ﬁf!}%grf}oﬁ)mﬂﬁﬁﬂ%ﬁ%r%rso bom rl n5 d|>/rr)et hyl{ ||;3I( peri di n- )1
6-[(3§:; ﬂ?b%rﬂ@@rﬂ)ﬂ E}S@ﬁr f*'@'ﬂ'PrQPWnSL) ?PYWT%@F‘ﬁmﬂﬁlmﬂﬁmdﬁﬂlcarbonw} -4-(5-
chlor6pytid rﬁ%yﬂ@rm@dlr{ 5—yl§ﬂ9hd&!’z@@!ﬂH)@hé} 2-yl)-4- {[(3R 4R, 5S) - 4- (

i T R ——

1- yl]qq@onyl}gm'rolldln -1- yI pyrldazm 3(2H)-one;

and the paBPackRically 4béptiBIARIS %)leé’teé (ﬂfcﬁxh‘n@ h?a%@c.?ydnh oftaflgd EHRYS6L.
- 3, 5-di net hyl pi peri di n-1-yl ] carbonyl
chloropyridin-2-yl)pyrrolidin-1-yl]pyridazi ne-3-carbon
itrile; 6-[(3S,4S)-3-(5-ch
| oropyridin-2-yl)-4-{[ (3R 4R 5S)-4-(3,4-difl
uor ophenyl ) - 4- hydr oxy- 3, 5-di m et hyl pi perid in-
1 yi ] carbonyl } pyrrolidin-1-yl]pyridazi ne-3-carbonitri

6 [(3S,4S)-3-{[ (3R 4R, 5S)-4- (4-chl orophenyl ) - 4- hydr oxy
- 3, 5-di net hyl pi peri di n-1-yl]carbonyl }-4-(5- 35
chl oropyridin-2-yl)pyrrolidin-1
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phar maceuti cal conposition conprising a conpound
weaceoewridérg to any one of clainms 1, 2, 3, 4, 5, PET/IBXAY7/000456

8, 9, 10, 11, 12, 13, 14, ¥8, or 16, or a

17. ApaarResUstdl ‘é&hbdénta&?&ﬁrﬁi'@hé ac&ﬁbctund §&Jo}=b¢i1*g¢o éhy%le'éﬂélélﬁm 2,3,4,5,86,

7, 8h§ gé’p{ aaﬁ ég 14], lféﬁ{ {Guga? Ehaérlnawtmg@)[ wgﬁ? ?e%a 13 vak (mcluXmg hydrate), or
prOdsmmbgngnfdammadnavguttcellyaqgem dilient;|cairiasor djugnt.3, 4, 5,

6, 7, 8, 9, 10, 11, 12, 13, 14, 15, or 16, or a

har maceut i cal I accept abl e saI t, solvate (includin
18 gfarpacqu; acczglrdwtﬂ,t gwetqflgllalggﬂ 2,fq3f1 5, 87859510, 11,12, 18, T4, 15, or 16, or a
pharmedeatzalyn tccefifble Asalt,0 splcaie dinalndiog cHydigte), oorapyodougethefeof, for use as a
me&gdyem§ 1, 2, 3, 4, 5 6, 7, 8 9, 10, 11, 12, 13, 14,
or 16 or a 10 pharnaceutically acceptable salt,

soI vate (including hydrate), or prodrug thereof, for

19. Asempaind acdvritigaa emdnefobtlaitide, breaf syent, 809, 1@, th, s2r1der4, 15, or 16, or a

phamcgﬁlax}&ug%eﬂ%fgféaﬁ E(gl\? '\’%ué\ﬂ@%‘y@#&?eézgr pf%g&B”R%E}oP for use as a

one 0
medigameqt for]glle tregm eni gf a disprdet yhlcb, would ber@flt fgpm MC4 agonism.
pharmaceutically acceptable salt sol vate (i ncluding

20. ﬁé@%&hﬁé a%c% dm?;rt? %r(é/uc?le oP gl%%f %, éJ g??d I%f? allq, g\/?gﬂ%’hm’ 14, 15, 0r 16, ora

ment df
pharagedicl nadeentaliie @ait:t ﬁ@eﬁterémluwg thyeratelc4orr prodyo othereof, for use as a

medREMBhtSbr the %Etm@ﬁt &%Xéb’rhhltl&y whi bl 'Benéﬂbﬁ&h trbatm@hoRit £MC4 receptor
a urolo reating a

oot Gt~ e b tseRe pebclss B BRI he. N

receptor which conprises adinmnistration of a
21. hhﬁétﬁ&:et-ﬂt {r&athd % cﬁd‘oﬁﬁ@t\ﬂh}éﬁ v@d’tﬁWS@neﬁ’tffrdﬁ'n @ESHRAY ijtheslabﬁ ’receptor which

com;inse§ ad|§1|nlsAraP e 3 él%ﬁefapegtlca@y efriet?tnvelainouﬁofyal%ompfﬂnd fglt sslyate or prodrug
accot@ng granponEhad clairsallRi 3 dl $,\6, adc epitdabl, d2siad| t4, 15,alr v6toe a pharmaceutically

acceﬁ){anélsHﬁj'sBQatQWc.rllﬁan)hydr%) lBF %Hl’d@tﬁehe%f %P;;harn?éceutlcal composmon thereof, to
ﬁ i tica mposi t1on thereof a patient in

apafEel e 8@? 22 A met hod accordlng to cIa|n121
wherein the disorder is a sexual dysfunction, obesity,

22. Ajh@%ﬁ %éco%n 0 c%ﬁh ?{ h&eh & d Sl 4 Qe@(ual%%furén n, gbesijty, diabetes or a

ound, salt, vat e, pro rug, process, thod of

Uﬂmppé RAUtn. pharnaceutlcal conmposi tion, substantlally

as described herein.

23. A compound, salt, solvate, prodrug, process, method of treatment, pharmaceutical composition,

substantially as described herein.



