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er I( di n- 11@_ g%gﬂgﬁ 3550&1& gwrth(theuglh lngsgecl‘?‘ccon?poundsy roxy-3 i met hyl pi

chl or opyri d| n-2-11) pyrrolidin-1-yl] pyridazi n-3(2H)-one;
6. 1(38, 45 pfetrbd GbUp@r @pPp6Unds, Baitd Ishivade dnfi pBRNgEHCRE) thdse(vWerkindi f | t r or ophe

nyl)-4-hy tﬂésythéva%agéseﬁ Jﬁﬁu@%mﬂw&a&m&p&n&e ypyrrolidin-1-yl]pyri

dazi n-3(2 one; armaceutically acceptable salts, solvates
(i ncl (i ng hydrates), and prodrugs thereof. Mst preferably the
conpound A BiresistsITEdOrsuPGheomPADIS,GalE DYBTERREPATEITIEE Susgisten :

9 R, R', R? and Het have the values associated with the following specific compounds.
6-[ (3S, 4S) 3- (5 chl oropyrl di n-211)-4- (PR, 411, 53) - 4- (4-fl uoroPhenyl) -4

- hydr oxy 5-cl i met i Peridin-1-
| | car bonWieWWfﬁlc?‘EﬁgH'P Is SHECI5G P BFazi ne- 3- carbonitril e;

6- [ (38304 K35, f{ﬁ)(agﬁcmnrbpa@)nw)@a{{(aﬂhﬂ@ﬁ%&ﬂéﬁm@hwwmw S-dmetyipparigip{ipi
Eﬁlr :)?logya- bk BaRlpaRydig- 1-9ﬁp§rgazme -3- carbfmtnle r -
6-1(38, 48 R%"n‘l% 3%%9){&{5’% o &n"l@ﬁ “%S”{%?%yﬁé 4@?@4 T eS?%%yri clin
-2-yl)-4- ﬁ]yﬁPWyrgo idjn~1- yrndazme -3-car onltrﬂe o

di met hyl pé-{ies.43)iar5-ahioypdpjriciardadryll (BRYR B4t oliirony B, EydirBstid-wetridipLylpiperigindr n- 3(
é:‘) 3%”48 yl]carbony[}p rrolld:n 1~ yl]pyridazme-s -carbonitrile; -
o R A L8 S,
et hyl pyr i Wazrbanimymatigin- E)‘M‘@V" azin-3(2H)-one; o

64[ ﬁ, 33 483-{(33 gﬁ-aqﬁb%@mdﬁzmnﬁzziﬂ B3)-4LHy4r R 3ERYIBA) - 4-pifetylbibedidin-dPheny 1)
- 4- Ny ar OX sy TRERGiIRLY-APe- Rty 3(2Hone;

yacar b%n y?ﬁ(gg £§) %-{f(SCH A{E{ X—(J é?‘r\ﬂ:l;'c;pgenle 4 hyd(oxy[_g 5 (almeihylp:pendln 1-yllcarbonyl}-4-(5-

chioropyridin-2-yl)pyrrolidin-1-ylj-2-methylipyridazin-3(2H}-one;



0 "keto""enol" Also included within the scope of the invention
are nul ti-conponeht conpl exes (other than salts and 5 sol vates)
wherein the drug and at | east one other conponent are present in

st ol chl onetwbey@redrgnst oi chi onetric anounts. Conpl exespotmtHiosgpe
I ncl ude cl athrates (drug-host inclusieon conpl exes) and co-crystals.

The latteg @é@syw@icmab&ngw @E@Réﬁ 5§f¥?%ﬁ!ﬁl’o%ﬂﬂ@n @ﬂ@h@»@ﬁs@f neutr al

mol ecul ar const.i tuen e ugh non-coval ent
interacti 8‘H’§ihyfﬂﬁﬁ"d]86J?‘ﬁrbﬁﬁ‘y§9y’r§]@'“'1 V%Lé' rryg) 'd57f' gaﬁr‘]eu?r gl mol ecul e with
a salt 106KpBS.éS)a{e{chicteriridn-2-H}- ﬁ{[@ﬁéﬁé%‘b@:Mfiuﬂfp@eﬁyﬂ'\ﬂé‘ﬁfﬂrf”@ﬁ Sefirpethylpiperidin-
'Ziog-om Cahhyiea b@%ﬂ:ﬂrr@ﬁmﬁ@ﬂ@%&ﬂglﬁyrﬁﬁzﬁﬂﬂma (1), for exarrpl e where

-y begslnahg cnPndie A en 4§$‘Sf‘ﬁ’§fﬁ'°§f‘{ G dHERERRTS Stmatbfotan
her ei n usM@ﬁai?élﬂwi@di‘g"d@rﬂd']?%@[ﬁwga%% PH t he art or routine

nodi f i cat BqQBS,sslex-{EohlorodyBdiAsy)-n{iBB 4RE8)-4- woml%éwmpﬁédmwgwfplpafdlnt1he
conmpounds Rk bk bR Ly gja{eg,y;wnagﬂntb @fiengcope of the invention. Thus

cort 00 RV e, RO 4 o Mot e

adm n|‘sﬁeﬂwphwﬁr&éﬁ'"@ﬁw'@mfﬁié4t§’bdy be converted into conpounds of
fornul a ( t3R,4mB6)-ngEsias)- d(s%bmﬁ;rrﬂin-@rylmt(@l-methmdsfpyﬂdealn‘ﬁ{y&gyrrdydmi@y}diﬂaﬂiml}r‘b
cl eavage. cygy,ﬁllap;g EHY{%&M}J] ‘d‘g_lg_%[ referred to as 20 'prodrugs'. Further

i nformatign on S y n Pro-d S vel
Dol i very &g 434{ R e T S A et e
Stella) afibra@henydd Eiviebispeidinriosr s i n Druq Design, Perganon Press,
1987 ({. sfiss, E@@xwm&mmwam Pt[(an,nassem {aciabropheist)aingdroxg3)s-dinGainpiperiin-1-

corrpoundsy,%% l_g,r "gm_(1 eso t hensel ves act as prodr ugs of ot her
P-4k

ot gilps. U wﬁm«?t b SR Seafisfiup-e

synt hesi s flfarapgricin-2sdipyrefidinet-dipitridezneidyeariglepr ecur sor or resol ution of
t he racengi@s,49r3-GNeorsppaidrdge- (R, 4R, 58) dhyaroxyehes-diniaiyl-a-ghenyisipanigin-1f or

Sramp & . GibahnBhaRnALARAMER. & bathas N omRt 09T aphy (HPLS). 30

ted
Wt b suPTEB A é%ﬁ)mew@‘epaewa G PR R LR ©
or, in théucwssinddperotidirel-dowiderinad-cafoofidlenul a (1) contains an aci d| c
or basic glp(egag),a AR AT 5S)-4ql-c e@ﬂ@hyc&&xyiaarcﬁrmnymipammdi -ytarbonyl}-4-(5-

1- phenyl e! Apgrtgnnf %Qﬁdz wnﬁ (g,?)q)gereomerl c mxture may be

se ar at ed n%?? %5 r_fractional iza n, and. one
P v@@o@%@%@wﬁm S BABAB GO T R e s SRR

convertedyﬂcerbbﬂyépwdldmdaﬂWIngi%p%rb@ltl@ﬂant| onmer (s) by nmeans well known

pr ecur sor o9 W pragmoras *‘Mﬁ@”’?“*ymwf’:“ﬂ??:‘;Ff‘;‘“&“”gﬁ}ﬁ i

f orm usi ng' @g ﬁl?ﬁ 30% I;ﬂg!nan asymetric re

wth a m%1£@%4@rﬁafg R RO TP PR ST E PP BT AR e or

hexane30 cowrthatypyridig-2fyhmmoiling eyl]ty0dazbg-3eabenitie;of | sopropanol, typically

from2 to 3%94%53?—@44 fU%bbpﬁéﬂFlf—ﬁ{[(@S ﬁﬁ)oﬂ&i@luér&ayﬁcﬂﬁ-:bw M@ﬂéﬂ‘ﬁx@fmdﬁhm +y)pyrrolidin-3-
alkylamne e eluate affords the enriched m xture.

The absol ﬁ'lcgrgg'gﬁ% dg'?etﬂ}yﬁ'p rﬁ'"td'ho«lé nobi | e phase wil| be delg)endant upon
the chi r a3RetfbaS-anNESy ShicblooryiginRay! pyridegisp-ypyrolgnatylgagponyiyt

routes beklmph&mﬂhﬂdﬁm@ybhaﬂe%ﬁnt| oned I n the Exanpl es and

Prepar & i @i@s 4&)-d- dé%h&%&ﬁd.ﬁrﬁ ﬁ@ﬁ@a@h sSY RIRShSHAS- 4qgmwmmaﬁyimwdwia
(r). The5|II ?}?'[dﬁgl‘ ematethat t he conpounds of the

i nventi on* élil?any "8 d’]%%agm 8’?0 coul d be made by nethods ot her

t han t hos &lEp4erF-Ewhlpopyidesvi-#-BE8 RS- f-fluprapheadriyiirexyisys- %\ﬁﬂﬂﬂ%f‘%“
of the rre@lht@t%nyﬁ@&ﬁlrdlnhe,q shestrebwidadires(2epeaspl e by nmet hods known in the

15 art. gér 14 onsz 1Q['SJ§B%Z E@chﬁ%ﬁwalﬁfel-yﬁ 2171 SRR cﬁb!@ -h]Efid42R-6-yipyrrolidin-3-

i nterconv ot ect| are for exanpl e
0 yljearbonyi}-4-(4- ﬂuorophenw 3,5 dlmethugpe%dln '?Lof npi €




"Protective Goups In Organic Synthesis" by TWG eene and PGM Wit s,
John Wley and Sons, Inc. (1999); and "Protecting G oups" by PJ,

Koci enski, Georg Thiene Verlag (1994); and any updated versi ons of
sai d standa@ 2MBRES3 25 | n t he general synt heti ¢ nmet ho8ST/BEPGH00456
unl ess ot herwi se specified, the substituents R Rl, R2, X, Y and Het
are as def3RHFBBHNES. ARN-1LE-chivpfopyridin@el) ! dmitidre(1 @@Wuanms-ylmfoﬁdmraﬁjbﬁabqnvl}ﬂ
above. Thesfielebieh pgg gfmew"}, 4if-abe et hods of synthesising conpounds
of fornul |.e ci at ods
my be eq APPSR SRR AR 4 (ARRR e B il e B ek
conpounds YisproeryRpyrpligindrylpwiniding@pi-Pige coupl i ng of Intermediates (I1)
and ( Ihl éa ) A6, 4$)€El&:(6{eﬁlarbyyndiﬁl-dlylllg-{[ﬁﬁSBJSB)aébdd-eludilaﬁerllya-mdwdmxyﬂﬁgimaﬂ;ﬂmpéﬁﬂmelh
as 1-hy r "k%g met hyl am nopyri di ne
35Schene ﬁﬁﬂ%ﬁéﬂ: Zig}l}gs ;’%g 2 r§004 6 12 Al tel' native g ﬂ%" ,0nS
enpl oyed i‘arﬁl‘@ B hlGloeprgnral S methevnidarynECgR Frogemta {
formul a ( fudropheraD-BAaimetividpaiingeheral fornula (111) toget her with

1- (3- di neiys asjiavenepBhlorshyadit LR b6 @audiptems-thaxdxge,s({ ECU) ,

t th b t I

o e AP MM oSS0 20 )

di chl or ont H%tﬁ%? J(Befyrogriurrenyiin-t Hp F(‘E%)O*A&‘j'“%‘iph?rﬁi'@)ﬁmdéﬁ’%%?at ure. A
furt her abimethyigiperidie-1gikatbailpyrpidbcedewidazhs(@ ot ir a sol ution of the

i nt er nedi ar[ @s @garm@um&s 3@liorgHm-ady-4 méwh 85yl Hucrpelergf aYdrdxy-B.6r mul a
(rrer) tog L t Ipl n Q1 %ﬂ@)}m@%qud%n\/e ’\@}@: )r grret hyl ur on| um
hexaf | uor ﬁ on| c’aci'd cycli

anhydr ifde § ~dgjporgny 2 3") ﬂx 55 %h?nv%hxﬁm%aww&ma%ﬁ
in place q)iyl]cbrlbmepmalrdmnempmmaheeearbmmm ein inert 10 sol vent neans a
sol vent V‘@{Q@fﬂﬁ@ﬁ§ 5@9&@@3&@2% @{[(WF@@%ML(& Quadph&hyRi-hFdxPBEMirRthyipiperidin-

secondary val ent of each of the coupllng

reagents -ﬁlg]arhanygpeyrmlldgg @Wﬂdaéiﬁ%gﬁt%'?s of either one or both may

used if dE¥R$ER3-G.5-ditugsenyding -t TERARFn4Fdyorophemit-Rusy-$. ﬁé‘"ﬁW%’%ﬁﬁ‘E‘m

i nventza)n1-pl[canbnnjmrrammeLyllemtemymdam:ﬂzmmn@ounds of 15 general formula
(I11). Schy %«éj alldrisd 5@&6{&@5@%@ mﬂ xy@ srdm&r@xp.t)é}rdmhtmca%ﬁ,mmll on

ving a range of "Het groups,

of conpou
vi a um)l i g;/““?ﬂw q)gyrg:gq?ﬁ EF%UE ‘{afba?'@ . Scheme 2 PG ls a suitable
ni t r ogen- BHEED3i( ghlgpmﬂm @S@m@dwa@onbﬁnyﬁﬁwhvmw@ S(dimgfhylpipgridin-
and (VI) aypaboygdyasidenbosirideins-acabonttdi® | nvention. In schene 2 the

ani ne it Sfﬁ@ﬁ)@t{ﬁzﬁa ﬂ-’i @QQ@E}?AropEQ{yMJh?dn‘x%s}S d%ﬁayl?b&?dfﬁﬁltﬁéérb%{ﬁ}fﬂhl di ne

acid inter e are coupl ed "usi ng standard-
pepti de cmr[?‘?ﬂyﬁ%' %@f”ﬂb"gg iglﬁ P@V] %@I %descri bed in schene Ito
provi de aStslipPEdSaleronyridn- %ﬂl“é{{@ﬁ AREPIre@idtfiuorermenyBridydiexyBardmatyipipg/din-

from whi chhylich@oryilpyrrolgi-y]M@i2R8@HP&RT 63Pa/ 1132007/ 000, 156 13
protecti ”anﬂﬁ@dthQmFa@éhn&‘ﬁ 5&%‘%@2{@%0@&e§6r@mﬁﬁqﬂdgﬁ?)%n?i}%ﬁ&bﬁﬂereof

strategies t urni sh a conpoun general Tornu
SU|tab nitrogen protecting groups may be used (as described in
" Pr ot ect i Mgre@refambly tharolpepanisge'®yadtivmsi s* 3rs Edition T. W G eene and

P. G Wit Sg-[(¥¥ kD)\8-(b-BAI@EBAGIARS-{[(38,98 5S5)-4RANEhhENiy]) -4 BgfdkyH EAInetHylbPefidn-1-

P f | d t f bt b |
?Io‘éﬁi)( e B ABR A iR DEEROC U0 | OF - DU OXy eI BOTY]
L1 1 uor oSS P b Ar ERESF o S A EIROT T such
as di c$ oylbarberyipyeolidin-1y{lpdrddeivecderhonittittd benzyl , which is readily

removed by Ee/@tx)aqgamérb@mm ﬂt‘f-ﬁgsﬂﬂﬂsmlﬁrd@f(y@s&Métﬁy@-b-bl&nﬂ@ﬁeﬁh%‘it or by

-~

treatrrent formate. The "Her group (where
"Her is aylﬁ%e%&y%agﬁ IP'R'IS’%": 521 nt roduced by di spl acenent of a

sui tabl e 3% 'é'%l@r(?r@m@'?w Z-v'b‘i* (@R ARB P HVEIg R 5 ‘H’é?t@f' 68‘?‘%5%1?61"8'“ 1
pr ecur sor ypérbdngpyudiiain- HH&E—rﬂethylmeazia -A2H)sn® suitabl e | eavi ng group.

Sui t ablg b @ay h)G-(@rOADSs) A0S b hEFH- 286Gy -3 sRinfBibipérdinaag&Rohyial@l t i on
chloropyridin-2-yl)pyrrolidin-1-yl]-2-methylpyridazin-3(2H)-one;




15 Alternatively, conpqunds of general fornula (1) having particul ar
Het groups may be converted into other conmpounds of general formula
(1) having different Het groups. For exanple: i) Conpounds of fornula
(la) , wher®OHBR7/08EHM ai ns a suitable | eaving group L, BUTRBAY/EEEOoxy
or chlorine, as shown in schene 3, c@&n be converted into conpounds of
formul a (l6ipS48)sS-(5-idmmpytidn-2phefER 3R, 58y-GByderopwidn-g-yidbiwroxeBther aci di c

or ?aSI f g ﬁhmbméﬁaﬁq yﬁ‘éibghﬁpﬁr@ﬂﬂlﬂyﬂ]@ﬂlﬁetl@@yrﬁ% ﬂﬁl-ﬁfo]fié red, find
particul ar
Doeti o acesPORMP bt P AL ER N B+ GRS Py el B e Bpnth
fornul a (I1dﬂcafbvméﬁyéo'éi”ﬂ9"1'8TWEHW'BY“C'W%‘3°F%act ed with an aI kOXI de of
formul & Z(:_f,bmﬂ ad)ta{[@SZS) cs(sa:hlsmpgﬁ-fazbl'egl)-opygmm-qaylmrelidwangcag:mmm 4t o give
an |nter o Where L is OZ. Subsequent

E\ﬁ\gﬁ Stimemg i nﬁhq ol

gigﬁgf gCt | on glrg%\émn :H;I) %ﬁﬁ@ﬁ-ﬁ% @flgc]:é JQ%{ m%qgsgi dme?hyipipendm 1-

hydr ogenaylioanhonyl}mrﬁlém-pfv&%q‘a(«:le@@ﬂ) eresui t abl e catal yst Scheme 3 WO
2007/ 0967@@@%)131@3@&3@9@@4%4 4R uR)BQQﬁG@iﬂUUWHﬁe@f) -AThQdr RS A-dirtithylpipbreiner -

[ , can be converted |nto
corrpoui'f(jajlsy i ?ngll}p%ﬂ?lﬁ'ﬁqgﬁ\w;&h?@g@ 3?_, %ﬁ—’ 6{3& sh
St LR AL {5 WAL A A PV B L T A LA e L
appropri awamiyvmﬂuo@mmﬂm@dmatsmpeﬁdm #cll ude sodi um hydride, |ithium
di i S?pr Opyj:azm 55108 Pcd(stm?o#a@ﬁa.na PLyJirﬂJia%b[h %]pﬁﬂazu@@ltlﬁy&blidﬁl -Afkaoadii-ng
agents in

tosyl ate, dinethyl sulfate and

th
ethyl iod D'QPW" dé%%gylpépe ‘Uﬁf"s i ncl ude t et rahydr of
di met hi8 f 41@E&AS B arpmomaﬂ%@ Hiy4-IERAGSNA-Gdvgrenhenyl; Aﬁwwﬁéﬁavet%w?ffdff\ﬂe,
such as ayichibbiylpyrsidhit-yidvithishatHberem de for exanple, may al so be

lro(r)‘j tsgn} O'r 0.8 8s rﬁ@@ﬁlér@d}ﬂ&m %EI}JJ: §(aR,; lkﬁ 5S 4n(g ﬂggélﬂﬁaﬁnr)]? ggd%%ﬁgiﬂ&g}ptpm;n -
SR G it iy CRT RN
fornula (¢ [upailtiily] ation
RR2MVer 26 ?lireBlififarigih-3-yidatoBigymdldinXiijpyridaziae-gwarbgnitdie;depr ot ect i on

2. 1 esol ut ;9as 85od HhQhs %Gﬁ?ﬂ}ﬁdir@ yl- e, " %)&Rﬂlé’ﬂpﬁe@h I hRES$-3,5-

protectin |c aci d protecting group.
5 Corrpoung@%[wp'ﬁ%@ﬂﬁ%%% I'}?yl "d% q’%@'ﬂ T&%@ and (XI1) are either
COMMET Ci aBf[(;is-é%)aii-(ﬁ'&'hi¢f@3ﬁﬂd°fvm’l' n-2y¢)- Wr(‘*‘f['éf’“tpﬁ% 4EIPYEF in the
art with ﬁﬁfe&ﬂlﬁmﬁm-twl]darbb@,n}mztﬂrdm PlecadypyrBaAmd2idrong;he preparati ons

herei nyy Irr@eggt 3efd.ﬂgb%b9.rﬁ4 apwyﬂaanééﬂm IGRIENG)- %%eoxm@m?@mddm-

asthe des or simlar oleflnation

2l dehyde THUEPRRAPIPENIPIg y&#&%s with a suitable ylld
e.g. net hpHE3aSK@EPilersavirinProl@mgR. b fl%@b%nvw hwoxsr%ﬂwwafﬁ%ﬁd@-
ani on e. g4-ykRfbMesirbiipmygaiainaea-ban of trimethyl phosphonoacetate.
Many al t ef 2@&. ég)ea (IEIE tdﬁﬁ’di’ép%ﬁ‘&&{ S{a-iBr LA @S)ltl'-(h-ﬁﬁc@&pHér?l) ﬁ-ﬂ?dr&x?-@ SRITREHYBHERAM-

of unsatur I ncl udi ng

pr ot ecf? oﬂ'VB?arb&”yBPyé’e]lﬂ‘}“ ot 2@%&”&8”%%&3 B&rivative (Vi 1) usin
st andar d_BHGRBEHIERAHFSHERhorenteny) divdsey-A§-dimesmiippidinHiayIParonyr &6~ wi t h

a suitabl @?|a5,5yyidj"a2g pﬁm.awmﬂ]pyﬁaiﬁ@a‘ cafefililefs t. butyl acrylate, in the
resence |
'Pr et hyl a% ﬁé@‘#} utﬁr?%?ts Lﬁ{gp,ﬁ?.@sﬁ -BUldiRbLMeRA Sy SHEE- &ﬁethyipipertdln

ntermedi ate of general fornula
(V1) willl v{lﬁ?ﬂﬁ%}wﬂaﬂd FMBrSZRRECAPEIS) | d
35 6-[(35,45)-3-{(3R,4R,5S5)-4-(4-chlorophenyl)-4-hydroxy-3,5-dimethylpiperidin-1-yijcarbonyl}-4-{5-

chioropyridin-2-yi)pyrrolidin-1-yflpyridazin-3(2H)-one;
6-[(35,48)-3-(5-chloropyridin-2-yl)-4-{{(3R,4R,5S)-4-(3,4-difluorophenyl)-4-hydroxy-3,5- dlmethylpiperidm
1-yilearbonylpyrrolidin-1-ylJpyridazin-3(2H)-one;

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

0
Most preferably the compound is selected from:

-~



cycloaddition by reaction with an ylid precursor of general formula
(XI'1), to provide a pyrrofidine with 20 al nost exclusively the
trans-stereochem stry. This reaction requires an inert solvent such

as di chl or oebb@es7ey tol uene or tetrahydrofuran and agéygasoreatsy
one or nore of: (1) an acid catal yst,» such as TFA;, (2) a desilylating

agent suc idl v idin-1-
2007/ 0967%%@%@ Hs e "B%Wé 4 {géﬁ)m QQ%%@% opn b ae}r'I w5 pimethyipiperidin-?
(XI11) obVEFrH%‘H}FFVF‘B‘ THEPYIRRISHRRMTSh reaction is a racemate and may
require r64e%49)i3dH3R,47 )b chiampenyl-drbydroxgAadimetinpipidinviylearbondird-(Be

achi eved QMorEHyﬁiﬂ'ﬁE Airiefir-PUG-Hahygridzic-BieHpdnest at i onary phase.

Al ter nast E( #%2%3 %ﬁ r%_:ghﬂ* fgf?@hﬁﬁﬁ;@f%@%ﬂ&%h?ﬂ SUAdkl 3. can be

resol ved g di ast'er eoreric

deri vat i ve@elyyripesidad visaroonvinyraiFind wiRmedwey R iG8F e 5 reagent,

separ at i 06-{(8$43)e5iesorytdimayleh-E8B, R R)rE(e.d-difiyorgphgryD 4hydroes Sobistaaiderdin-
cl eavi ng t,glécg@b,qd}ﬁy}r},{])ﬁﬂ1@@.@_@@{};@%@&@, inds of general formula

(XI'11) can §6§)%m{|8hl ?p&ld&% ﬁ) ft gHg ﬂ“‘ﬁ?&ﬂgnyﬁe{'%&%gyé%@(%\%?%gl e

depr ot ect Py
to achﬂlavﬂ]carhti?fyl}nwf@ﬁ@'ﬁﬁﬂW'@r ke Advanced Organl c Chemistry:

React i ons a-[(8&;4%)3A5-Sitiopyfdinel- ik 4- (81, UM, BS)-4Ho-tudrdphdryl)-Edycr dxp 8, 5-divethglhiperidin-1-
Jerry, 19%‘”? ,}Pé,zm?.@ %%);lh‘@ﬁi{ﬂﬁﬂé‘&m Hbhey, New York, N Y. USA). In

Compound 81 %@@r@? A Gy R B e e

hydr oxi dechiesbrutidirohy)pytidin- ‘aﬁlp?ridﬁm@mawﬂem de, sodi um hydroxi de or
pot as s{gl N ysla9pe-(eenidrshymirtait AlibR, 4 mEF) a8 @-dBiadrapheryl)-wihjdroxp 8 S dintehylbheridin-
corr espongw}%bg Wg%!ﬂgq yﬁ’Jyn&?ﬁ‘é?é @alrba;ﬁ}ﬁ dqula (1V). Preferably

o e 3 T P e S ety TR S a oo e ¢ ot

t he react chimonvédin-PH)pinelidiretlylipysidaginsd(@-on¢ie hydrol ysis. Certain

pr ijeCt I NEH(ES, B8} 5-BH@opyiire2 ﬂpﬂmemmﬂaé)uy(la hyﬂ!ﬂﬂdb&pﬁaﬁl}i-4-ﬁ1¥]ﬁrc&9-i3,didmnethylpIpegidin-

condi t i on ryl esters. Such esters can be
éélo b? ylﬁar%or%yh@[:r&aqu?w;mﬁ% Q@F\Fé}bé

cl eave ous. aci ds as .trifl Qace
aci d or hyHRRIA™MERUETIAS PPy ﬁa'isr'f"@?”t‘te%(f“&é{‘ﬁ?gg’y‘%tw&?? p@% %eée°
di chl oronet hane. 20 Novel conpounds of formulae (XI11) are further

ermbodi mentge ghbrniab@uticalVR6d0ta08 salSeheatontoirds YRk fatraR (RRcladetifrap@iatian®n salts

route for thteﬁg QLERSQ@%C?OI ddg{kn ltsaaresfon@d?rcﬁ ! # &ﬁéﬁ&rmq{on Ecﬂ% 391\85 rlfxghblgé R&ude

acid interne om unsat

i nt er n¥di He &yt aﬂ'@ﬁ%@éﬂaﬂ?tﬁ-rwc’ﬁm'(twlf'i e b %rf’?f@te%m?j’??zﬁ?‘l ngtF(S‘ﬂ@a?sb"éate
chiral auxanidylaieysitrald eyclawatd, soifsyldte resyidta f@matp,l fymaraly, disenidie. glupangiepglucuranate,
depr ot ect héacaﬂdaf-opﬁov,bﬂa}e aidnzaR, tHy@BcHoRd @l RydroBromikiyBremias hyididdRie/mbide,
coupl ed t g gna?g( q’o)%}e) g‘{a 82%&!@%90@?& 'n‘%ss‘?e[t@frﬁéftlgeblgha h%é‘% uyla:éié pafide,

butyl, or™rs
Al ternat i Oléqt'yatetﬁ'@t‘%‘ O, opralgte. PATRIEIR HETBRIS f PhPSPPaIR(MAroesA PlospREtefyATn
P& = @00phdSpiateywpyrigitdnete, sdcohamie, Steatatep Sucanate dannetei ditmtentesyldtey trijluoroacetate

sui t abI e §1Qi AeRbte @@ts.g-{est’altsJ &t Ihe aBBYma a%0 b fdﬂ‘h{éod@r daRpspenBdpHale. Fo b e

30
E ;(L\Z% az Oﬂ%?tﬁllab é) ggﬁolsae Handb o% owgnatrméc)éutb | éNlts P erﬁie% g%f C and Use b 3! an]g

% 70addi T on reactron e conp
gener al ftﬂermHﬂa(V*(‘%rY% 28%)-pr ovi de di astereorrers (XV) and (XVI) V\/m ch
can be separated by chromatography or crystallisation and hydrol ysed

to gi VF‘& aTQé’EJnmohrﬁilg NGt fsorf sk %rcfd UHQ of tﬁletlrﬁléﬂi@ﬁ mé¢ |e)ﬁst m"’-taﬁf%ﬁigﬁw E@Lttéﬂﬁmlc
general f or mul

0ol (e Ao kS S i APt ARl H e o e
di met hyl nuentienAs en exdmsle t@@&ka@@utomqr@rez@wm%qusmw‘ema%
17 XVI +REuXé as shdr@belB®, toth “keto® Bhd lesorselianteishiov apanduted altfirethe scope of

ni trogen g_!egtf&%lcg,g ogﬁ&tapfgrm c?g% is selected fromsuitable carboxylic

acid 5 protecting groups, i fferent groups may be enployed with



WD 20071096763 Xl Il (single enantioner) Scheme 7 PG is selected
fromsuitable nitrogen prote€ting groups. PG 2 is selected from

sui tabl e carboxylic acid 5 protecting groups. Novel conpounds of
formul ae (Xy¥bhdo7asstsd XVI 11) are further enbodi ments of pehgsbineeisd on.
As illustrated in Schenme 8, piperidine internedi ates of general
formula (11), can be prepared by addition of 10 organonetallic

nucl eophi |l esTto ketones of pgeneral formula (XIX) containing a
sui t abl e ni en protecti roup (PG to furnish internedi ates of
general fo nul% (XX). Thej|stereochem stry of the addition is favoured
such t hat up-Nn the product is cis to the two nethyl
groups. Cont¥oll ed additionfto carbonyl systens such as this have
been describged in the litergiure (e.g. Journal of Medicinal Chemstry
(1964), 7(6), pp 726-8). Such nucleophilic addition is generally
carried outmngajsel ow t enper gnlb[ue 15 in an anhydrous ethereal or other
non- pol ar sol vent, using I'gnard, organolithlumor other suitable
organonetal lic reagent. These organonetallic reagents can be made by
hal ogen- met al exchange using a suitable halide precursor, Rl-Br or
R1-1 and ng Q;r}-[cbﬁljed \M{hiﬁ' tHérladabe Bf'tﬁlélﬁ'uyéntrdn' &@h”lﬁ%on@éhér@@&nﬁ:l@é@&ﬁ@ﬁthé}gsaits and

groups | nc :
it ch by SHARGRLNEY t V% o i R e BE AR byl e
par a- met heiwighienelyd agdoye) Caprierss qfrﬁ*jﬁ type incliddelbraes (dryodsst Rsiveion porple

20 CAN or gd-cghbtarmoetdmyl are bbiodlp Heinahbeorydatina bénmpleted bfenedtet inplechilar constituents
pi peridingy, fcﬁ'gar%rﬂgﬁr‘ry Br RlougeRRlAaehOrBbiBng blitdcouldbbd £ EdnieR of a neutral
protecti ngﬁ;e (?ug%‘t under certain conditions the protecting group
may be | aPlH&we Y ment with the orgartometallic reagent, and so
bot h tA@&nsformati ons may be acconplished in one step. e.g. when PG =
Boo the pIapba@iubaOwIEBInOhE sdthy ofSHsTRdnim@Sard Botopieby ieicklesh@mpountie oiferdiuiat (Bsfor

of formula he?erzﬁ d'Hr @é“ﬁ@' 94 Bth@‘%o%ﬁ&aﬁr@ Eﬁ’é‘&r rétb& whiBFe8/ He-made by suitable
ve eo%wmfiérﬁrjé i e s eR PRS0 A ol EVERhet

PG | s sel emmmmﬁdiﬂemosthﬁneefbl e nitrogen protecti ng groups. S The

skilledggman wil | appreciate that, in addition to protecting nitrogen
or acid grg %ﬁa’r &3 @éu%& Qﬁﬁeeéo?ﬁ@tfn% foorﬁhiaYl?érb%ﬁn b BRSe GiURd iRention.
t he synthes of 'the

protect f JPH%{'(?F‘G‘"@?‘%S'@@% %[gs Pf(;?rmglg]gwpi%ﬁ mwﬁﬁé&e ob?ooo[?]rgrgmaccﬁi{gﬁal agtwlty
sui t abl e preoiseessi ¢rg, Wrep @pministied infeearovte thethedip b eaararies Hogegegynds\l fapya ()
for depr Othﬁﬁrw 88 defire@ AYIVBA Fdk lefdnipRl by Ryt tisbibdvaghe Sedhddetivatitel aarel Bferred to as

ﬁ;? ngtg r&"r@g’pﬁﬁﬁ%{ 18\? bauer gftggmseo&‘ c?dﬁ]gb o3 bg%{%@hqlﬁ'é H:’ﬁg: as Novel Dellve_mq
and PGM ermg- ypl é&&f-?ﬁﬁgmpq;\%ﬁ@rsg (ﬁwgg Jg\&&?]%r} S ariers b

met hyl et rmmgg. Bengeratngressoi$8TEa.d B Revhe, Aostidad Phaymacextsatfiseocielinmpr i se
refluxing in 48% aqueous Her, or by stirring with borane tribrom de

I n dichl Oiﬁo I3 %o% Sungd bl QQ{I) ¥ot Eﬁes%c:'%x% o%tﬁ&"&nip&rn@é Siealeg.

as a benz epro Itrons coul d for exanple conprise
hydr og@hati on wit h a pal | adi um cat aI yst 15 under a hydrogen .
at nospher eonvahiionalftedhhiquea ieiie repaetiindseiatieme individugh eequtirzerd ipriusle shirahgiibpsis

starting nRkes bikSe uaeﬁhy eret ﬁi&u@Bﬁ&Q@Boﬂrﬂon@Hﬁ?ﬂ&nﬁ@@ﬁ PaVraRmedla s dr
appropri at a 0 t1,0n 4 %l%ell a BES ARS8 prepar ation
as wel | asdeﬁvlagvggﬁ&rgggr ‘?‘amp[? gy ﬁ} hﬁres cIg‘esr r eag d@ﬂfd@ ?(? will
be. wel | -known to those skllledlnthe art with reference _ ]
30 Altemnatively, the racemate (or a racemic precursor) may be reacted with- a suitable optically active
compound, for example, an aleohol, or, in the case where the compound of formula ([) contains an acidic
or basic moiety, an acid or base such as tartaric acid or 1-phenylethylamine. The resuling
diastereomeric mixture may be separated by chromatography and/or fractional crystaliization and ane or



20 to literature precedents and the Exanples and Preparations herein.
A pharnmaceutically acceptable salt of a conmpound of the fornula (1)
may be readily prepared by m xing together solutions of a conpound of

the forml awbldeaded he desired acid as appropriate. Tperfabdrohiads

precipitate fromsolution and be collacted by filtration or nay be
recovered b i f 0, n 25 Phar maceut | cal |

accept abl eb%ﬁﬁ?tﬁggg%@%%&ngg%ﬁaéﬂgﬁ? th%/%ﬂr %Po?%g Rky" '°%?’§§%¥WE§“%‘§F"5W“ to
or nore of2¥HpERE™RBt hods: by reacting the conpound of formula (1)
with the desired acid; 30 (H)Yby renoving an acid- or base-labile

pr ot ect i NOCEHAIQUApdLR@ Bt theStlkhtB lfid BIr8GHHCS96rs %@Q faf 9{&%{{39 inradiBh k-
(1) or hy ring- enin suitable ¢ F|I precursSor;, for exa f'e ~a

| act onesore”f'%?gq g‘:ﬁ? Uﬁg& ﬁ%"?‘ﬂtggr §i1¥p§%' Vé?ﬁ'&: 9 En @Fﬁ")"!?ﬁ'cdﬁﬁﬂlg?rtngﬁb’bwase
sal t of t rensisgirgefum dydscatbon, fypically(heptaneoordhivisariae contaningdaot © dnSa% i valume of
appr opr i atigpipael, Gpsily Idmne 8209 fan@ il ichdih @roh WNtoeeE BRAGENL S ahMEkyiafirle.

three react] I j Q.S ion. The resulti
LB £ g SaBAE  fO B GO el Bl Sk sl e
recover ed HPeSGREHEANLYAOB e shirat sipbionan Phess (asylrieregiisledtd. i oni sation in
the redalting salt may vary fromconpletely ionised to al nost

non-i oni seme rouldbald) Hci0ARARRE REAtbAed HR AR BR ShatPepdiRfons AR MET0BS of

formula (I f.. t ] ap. utility a 4 agoni sts in
et aat it Soph e ok DL AL el Rt bl el o ot
agoni st's dWRitiem endinteimedipied fartororid brepadg by Meiodyciher thadnse speeifigaiveis ersbed
as an ECsdgreingoexartpiaby ssibmation dir@Omeiodeadzs@ibiat iefair, mbéxgmblometettiddgown in the
500nM 1y etart/BUbIYURESE 38Rhksib, @iBHond! BB it BN Lgr
still | over. f ?ear?%bout g%nM wher ei %agbai gr%é{c‘)’%%&% %gg?téemn@gﬁ%r&%g e%tla—llglf&
functional pcfJ éncy can be carried out using Protocol E as descri bed

i n | nt er natSruFAEnsa Cagapic Apiier@ations AY B bareckaYGroPublinhas &e. (1989); Advanced
2005/ 0779 Zbgani)Shengsttyhibys). barsia Wilewiotempeenae @ 98y CDEsdhing Olganid Hiethisise BESWarren,

i nventi on y@xhRistieRe H@?%,t ‘b@f; Sﬂﬁ%%%eﬁsc&ﬂ@ct%ppﬁd%z; B OvaffeiP ﬂﬂ%{s ed
T o T e e e e

functi onal “potency
are sel ectTrotectiyfrowpsimOiganis Syniteeis” byIVE Beeergring PN utavidstn Vilgoand Soes, av e
a sel ecti \(i9ey); €nd (PrdksRAg Grers” BER IKaskheskicGeorg PhisndWehkh (1 ®ar pidehny a@esd St S
are at | egglioRlodsty IPat WeRs, preferably at |east about 20-tines, nore
preferably at |east about 30-tines, even nore preferably at |east
about 100-tines, nore preferably still at |east about 300-tinmes, even
nore pRef éylhageperaisynthetiametheds Selows bajeps obgwise srreidedatiel substieents & RYR%LE, and

| east abotikt atd@etnedisovavittereftefiatd 0@ edrpyurae biesrinul @) dvove. 2 MCR4
receptor as conpared with the MCRL receptor wherein said relative

selectivity assessnepnts are based on the neasurenment of MCR1L and MCR4
f unct i onal "B BRER BTRILIRRRE Roat CLariieieg AR AUPRYa(hdherils gt
descri bed aprsscigteihat piherprethetls yaydaiegualleRyiakleioni st s have a selectivity
for MCBW over MCR3 wherein said MCR4 receptor 20 agonists are at
| east abo -t 0- 1. .

WEnerhd 1 iluSRes ?B[%%%Q‘l % cBhpdufR S foﬂplﬂe?%g)rxiﬁb;feyrcgﬁ:?lfplhﬁg{f ﬁ‘\teérgesc?ates

pr ef er abl y at st about, 100-t1 mes, nore pr )

bout 30011 Pl RacesReatreumng ayiesles Suicr ety (st hilioahenii6eo s
and especpatdigetaminepgidingbout 1000-ti nes nore functionally sel ective
for a MCR4 receptor as conpared with the MCR3 receptor wherein said
relative sel ect im}éity assessneny s,.axe based on the neaglyrenent of

and MCR4 functi@ gnal potenci ) can be carried o (ng thie
assays as ZSHti%scTi bed, hereﬁ%e HRI ptlic GRPIRG LRSS hggg n i, BT 8, .
functional pgé NH at t he MCR4 cept—o-lh-as—def—i—ﬁed—ﬂaerﬁ' n bef oy e fnd
are selective for uMCR4 over ,.M:Féa Preferably said MCR4 eagq)ni d's have

a selectivity for MCR4 over MCR5 wherein said MCR4 receptor dtbnists
are at3d east about 10-tines, preferabtigmati | east about 30 30-tines,



10 receptor agonists are at |east about 10-tines, preferably at | east
about 30-tinmes, nore preferably at<|east about 100-tinmes, nore
preferably still at |east about 300-tines, nost preferably at |east
about 1000-/ functionally selective for a MCR4 S
conpared wit h%@eog&l\/%:%B and MCR5 recepgors. Conbination tﬁlé%r}rﬁr{?%%a@
compounds of fornula (I) or their salts, solvates or prodrugs, of the
present invention nmay be usefully deli vered in conmbination with an
auxi | i ary Ademative sapditicas enplayed fuoite sitgnd § $olitien ok B¢ piaprding fof gespidifariga 4D ggd the
I nterest, ssidahgemsralsionual (11 yoybttigradith aA3-dietngaminopropgx 3rethy-cectiodithideohydrechioride

obesity aqg,_l,@ RS kics - orf YE ﬁ imorﬂhgﬁlecgﬁﬂjwm&xﬂgngoﬁéﬂél Fyddd @OBY in

their salts, So S pr ent n
sone ca§esd‘”%‘ylﬁ’é’“?5'§§9f ?’{‘?f ‘\fg‘fr%ﬁFW gw rq}' %?{) gﬁ aﬁ%@% I('%t j
ef f ecti ve ramt tewgerigend fader tamr\atu@dwahlmpm@ﬂuréﬁ%sq gllr aSenitions of the ftesmediate
auxiliary caﬁédum o@@@@faﬁfomlj‘gﬂ) FR\geifal REmUkSE) koeR@vih Medchoi@zop{-yHNYe N, N

present | QV%Plsihﬁﬁ}odlth hedSforo os;rcr‘i%mﬂ 3 '}A’ﬂ'b[?,{jﬁ e ¢ gch@ rﬁ‘a?&nh@ﬂ ol

natriuretic ar ‘a |cfa

25known a$r giqﬁica‘f‘"yrﬁ&l‘ﬁ.?feéﬂ‘?rﬁtsﬂﬁ’éﬁtm%é? ”5'E§' ipyARee @05@ ’PW@“"H MRS Inert
fact or 90 s wolenasedns h séivenosidchaipesmetontah a exthorpie p@mi diasiway ndsecondapsniing At least
the Comowgéqﬂﬁéﬁﬁféaﬁofm&dh BRRnts Bhol&p8 2deld ARd dh exi¥es Br2AREB Bikor bdmay
02/ 079143 ,and gP 4, especi al |y the conpound of Exanple 22
of w0 02/ 6947434 ng 2( [ 143 4( chl orophenyl ) propyl I am no} car bony1) -

cycl opentyl ] net hyI} 4- met hoxybut anoi ¢ acid; 30 2) Conpounds which

i nhi bit angbddirgnts ianfutien eabbdinmat ﬁammtﬂmeﬁmo:asroedml repe iiftgrmexdiate caxrpounde &bf
i nhi bi t,gr 1 nsi n-converting enzyne and neutral endopeptidase
such aggo%'ggéatlﬁf}?laét)é 63) Substrates for NO synthase, such as
L-arginine; 35 4) Cholesterol |owering agents such as statins

at or vast atSchgme3 iivsrains i aliefoptive 19kta fos e PIEPER PlFgBACUNEL ¥ gensre! WB‘HU‘\ (Qt iag
and/ or estaragen Y@ a wiltgdfarprestirgeaensiergagoni st s, preferably

ral oxi fene or | asof oxifene
((-)-cis-6-phenyl -5-14-(2-pyrrolidi

-1 -yl -ethoxy) - phenyll 5,8,7,
t et rahydronapht h@l ene-2-ol, and g
thereof the p ration of whpck i

maceutical ly acceptabl e sal lv
detailed in V\096 6
2007/ 09676; P&Y] 00A 00048\ 228 , APPAHe cPuRlie BFRY0F
er,

parti cul arIyMa 2, 3, 4, 5 of 8 inhibitor, pref 2 or
PDE5 i nhi bitor and m)st prefl‘erﬁbl y a PDE5 i nhi b| tor (see

herei nafter), said inhibitors SFef erably having an | C50 agal n§'{3 t he
respective enzyne of |less than 100nM (with the provi sao ot‘eh t_’mgPOE 3 and
4 inhibitors are 5only admnistered topically or by i &t'dn to the
penis for treatnent of Mle Erectl | e Dysfunction); 7) Vasoa tive
intestinal protein (VIP) VIP tic, VIP anal ogue, nmre -.Y\
particul arly medi at et re of th%’cYAP rece ggy‘
VPACI , VPAC or PACAPH denylate cy Tase act i mety g ti
one or nore of a VIR 4(gll:)‘%aﬁm st or a VIP anal oguge(e. g~y

Ro- 125-1553) or a VI Pelofra one or nore of a u- adreqloceptor
antagogjst with VIP conbli nattedn (e.g. Invicorp, Avipladll); 8) A
serotonin receptol agoni st, antagoni st schd dul ator, nore particularly
agoni sts, antagoni sts or m)dul ators for 1A (i ncI uding VM. 670

[ W02/ 074288] and flibanserin [US2003/0104980]), 5HT2A, 51-1120,

5E113 and/raris 5iitéble rdicgpi-potesting polpddi ng t hose described in
WO 09902159, WO 1500002550 and/or WD 00028993; 9) A testosterone

repl ac ent | udj d d ten erone

(or o B leutt P B et o3 iy O P 3 LR BBy hE RO er one

i npl ant; 20 10) Sel ective androgen receptor nodul ators e.g. LGD 2226;
11) Estr ogeschegs? the gaine ifameitrsaX ypeaeaiiafiaed potededpyoulidipe adiiserredintes
acetate (IPhineal tofula@fr) Gre SRR NS hd Qihkiard REpti@SLJURAE heBEs dEBINMBisly described in

scheme 1 to provide a coupled and protected intermediate of general formula (V) from which the nitrogen

),




13) An agoni st or nodul ator for oxylocin/vasapressin receptors,
preferably a sel ective oxytocin agoni st or nodul ator; 14) An
agoni st or nodul ator for dopam ne receptors, preferably a 03 or 04
sel ective agondwwss 35nodul at or e. g. aponor phi ne; andeCiBBR00A000456
antienetic agent, for exanple a 54-113 antagoni st or a neurokinin-1
I( NK- 1) dang,rgiggmb Soup StH bRinRvea- ISihg sRtarg Bnpraiedion sicdtaghie to hmtishaa eonmotnd of
imted to, ni set.r o, ndanp: : in "Protectin
pal onset r el RAMEY- 2y o %E@é?%eéﬁ@*eaﬁnégﬁk*%iﬁwg‘;%fmﬁ@bﬁ@ et
Sui t abl e fkeugs BrPvaRPIstess’ fc| ke Thit Gipese ﬁB{] Praﬁn ‘E%?Iﬁ@éﬂ‘,““s"'e”"e' )
apr epi t antomes Aipiged Biotectng lgopipd (A suitabll digri useerein include tertbutoxycarbonyl {t-Boc),
net upl ta ”‘Ea?iéi}eiﬁ Feladly teibed\9 tr@in bR WhAdbcR G ok kifldoacslic Beidbrdrédeh Lhigrde imeh
géf | phenyorgaenic ggi( e;lt4§ugf15_as di_chlt\)/l%)mgthgng 109%gt?déo:?ca%g/a&dlggl%zﬁh@c%qg$&dily removed by

(di met hy| ayfageatientinpd presepcesnt @ sltahlesatalysiaomsiaaimentyrip Srhieraethyl ey APMERy | )
nor phol i ne. See for exanple International Patent Application
publicatign n Q ' IntrScubedby b BERHRRET hQutzbie
use of thﬁheq ﬁggﬁ){r{%gﬂ%% 't%fgé%ﬁ{v%ma%%rgﬁpg?] a?ﬁée feeal rr‘é:nttl_t,::og1 LQWer o itable
uri narip sleayingcdrouy e eREPRJIR™ TBABPHAITBREURY A SYHEr "agent'€° may *
i ncl ude btvirargouposuittientedving gtoops indluse hzlpashs: Ineredalny FaspraTanFIlon Mstab pRiyels (e
?nt agoni Sbaluﬁéi@fﬁl RSneh) Cdpli@kMTh Bebinafbrplit AsHosInRSE Jdead Bm@ﬁﬁar-bimhif@ﬁﬂgﬁ‘
n partic r.an [ ARk SlaRks, @an al pha
adr ener gi %‘V'ﬁédé@ﬁ?@%gﬁ'%"a'g n}?eesr} ?c?u%octo E&ng%ﬁgeq%gé engr g?c recept or
agoni st or partial agonist, in particular an al phal adrenergic
receptiy Afagmvelystompounpast geraial fgovi @thavinerpadictlas HetE@pR@REIRepgRted into offer
recept or @%%hn%% ofend@ fdrhidd ()3BARY dterenbidT goupRgFnbamplesee WO
2004/ 096196),, Sgr CsRsy %r&ﬁ%% N8 b LRIl O GRS OlsudERehony
Nor adr enal i ¥ r eufP'® e ShPE: or % suc}'n as reboxetl ne eHher as
its racenic or (9 Shjoriesmah et FEPHPNT P8 °°‘\‘/3H§I' DFUPRPNEE § SPT'U(E\M’
ant agoni st, such skas/mnegesanas, by hyddiysis agdse bithar dcidigann dasicsagaditios Acidic conditlons
gabapegfin or pregabaied and fflciidiyridiRe aeQmeR 6 AundOd Rimsita (15 hifil aetic

recept or ant agoni st _ar S5HI1a C d Vv j i
receptor ant agonf"@é arr ﬂ.uﬁl.érrmﬁgf{ur?‘eg@h%@re b%n%%?%ﬁ?gﬁw %(l\?\rf?ﬁ%gﬁ?h%mf o
the use of the copfrotierithen afkerigpnf g’“{“f‘ﬁ Z-00n vPEiR Z{S RSPRPYST pbc’g'é@'lgtgg/oup‘
and rel at ed di sotdgivesan inkemeiatp olufodsartia), ahe® Lbe Ods Stgequent deprotection then
conj unct i oln \(/jm th p%@l@%ﬁh@é&ﬂml}%?égf fodnuRO@N For e;&mbk,&h%eﬁ_zaélbénz:ﬂhaﬁhtrgedily be
agent s _include cannabj noi .CB- Faryi sts (such as

ri mona®ant), apolref"t%‘ft)drb&ﬁ\éc\g%‘?@(“%%gf)gtp feg%? %ﬁ%ﬁg@@%@?&{%i gl yceri de
transfer protein (apo-B/MIP) inhibitors (in particular, gut-selective
MIP 25 I nhibitors, such as edi patapide or dirlotapide), 1113-hydroxy
st eroi d dehydrogenasie- 1 (3611,3‘- S1) type 1) inhibitW¥es, pepty YY3. se
and anal ogs t her eofio CY$ i ni n- AYga@SK- A)  agdmy ~ moleam ne
reupt ake i nhi bit or $%{ Y si%urWWatm%age‘ﬁt s,

[/ 33 adrenergi c receptor a sts, dopam ne recept orMeagonist’'s (such as
bromocri ptine), mel angcyte-tstinul ating hornone recept pr anai 0gs,
5HT2c receptor agonists, nelanin concentrating hornone antagoni sts,

| eptin (the 013 protein), |eptin analogs, 30 |leptinAreceptpr
agoni sts, gal anin antagoni$ts, |igase inhibitors ( h as_ ~ N/|
PN

tetrahydrolipstatip>y.e. | i stg€)y, anorectitet=agelt §u(suthpgs a
bonmbesi n agorﬁeé't), ro idel_-)\é ceptor antagoniBts (in o
particul ar, NPY5 regeptor Aantagonists), thyrom met i & agent%,

dehydr oepi andr ost erone or an anal og thereof, glucocgrticoi;d receptor
agoni sts or antagonifsts, oftexin receptor antagonists, gl%égﬁﬁn-like
4&33 0

pepti de-1 receptor ni s ciliary neurotrophic fAgtor ch as
Axoki neuvl avai l a? ro eneron 35 Phar maceutg s, I'he
Tarrytown, NY and Pridcter & Ganbl e Conpany, Cincinndti, OH), human

Scheme 3



24 levels. Such naturally occurring conmpounds are commonly called
nutraceuticals and include, for exanple, garlic extract, Hoodl a plant
extracts, and niacin. Especially preferred are anti-obesity agent s

sel ect ed frwon2ndr@egsoup consi sting of CB-1 antagoni st SPCTIR0EMDESEE | ve
MIP inhibitors, orlistat, sibutram nea4 bronocrlptine, ephedrine,

| eptin, peptide YV346 and anal ogs thereof, and pseudoephedrine. 5
Preferably, d'?ot he {nlp%a sn%f;t?rmu%rlgs%%rel Qg{?@&g %&wﬁ@séﬁ&ﬂ@'ﬂt%wﬁms H, can be

therapies f |t|%
admini stered i n coMptasdte WPW“E‘%“&?(’@F‘E?%@“G&%E ismelaf & vl agfingyn in scheme 4,

Preferred CB-1 amy&gaers iveh 4 bask uakearRaikgatiadapett I SRipsoPESYsolvb8oSUtadeppses

under the traden [ AbHRdiAbe, b
descr i b% din U S%Edéo‘go%ml\lfo A A i ndpy b8 inee@ifirh heRgmbhad: suitable

(0] S Cll
U.S. Patent Nos. d¥gigagsi '“°l’§§4r§§“3§3’§§ Iﬁ@ e, é‘lé’lfq’ytﬁq‘%% d%‘%ﬁ\t‘éd{& and
Publ i cati on Nos. sweeeemmmegmeneumguweezmoﬁmemﬁmseeﬂeee&%ﬂwﬁwfmweﬂemmw
and 1. 152004/ 0214@3BhonMlaSitvEaldhnb  ARhisai ithin bSeide dr etdople LfdyaTkbHE Present

filed on Cctober 4 d PCT Patent Publication Nos. WO
02/ 076949, WO 03f§§%§é@81W%@%1048317, W04/ 013120, and WO 04/ 012671

Prefer#®d gut-slective MIP inhibitors include d|rIoIap|de described
in U S. Patent No. 6,720,35ﬂ

4- (4- (4-(4- ((2444- met I 1,2, 4- t@mgagl 3- Mﬁ

yl t hi o) met hyl ) n@s heny2-1,3-di-oxolan- enyl ) Pi Per
azi n- 111) Pheny BJ* utyf 2H 15 1,2, 4- trlaﬁ hg{gon@ (R103757)
described in U Sue P? Nos. 5,521,186 and 5, 92@ 0

i mpl i t api de (BAY 13-995%) d&sitribed in U S. Patent . vy X85 MegnEt

QG her representative anti-obesity agents for use in the conblnatlons

phar maceuti cal conposi ions nd . net he i Mvention can be
pr epared usi ng net hod one ord &1 in the art, for
h e pr8pa ed 85 escr

exanpl e; si but r d#ffhe U S. Pat. No.
4,929, 629; bronocri pti ed inUS 20 Pat.
Nos. 3,752,814 and 3, 752, 888 orllsta can be prepared as descri bed
in US. Pat. Nos. 5,274,143; 5, 420, 30Bhed 4540, 917; and 5, 643,874; and
PYYs..ss (including anal ogs) can be prepared as described in US

Eg P L: ﬁaglr %nt&eg\rﬁ)sl tﬁu%? I%%sﬁée 0a§ ?ﬂhﬁg raY\QtO% %%%r?? azi]acmﬁermécﬁa{t&ro? S50 BRI (l\l}

resent invention and
one or 1®5 fiRpuesaHRied Mtemeietes sgEliervent s sel ect ed from PDE5
inhibitors; NEP inhibitors; D3 or D4 selectlve agoni sts or
nndulators; estrogen receptor nodul ators and/ or estrogen agonists
and/ or estrogen antagonists; testosterone replacenent agents,
testosterone or a testosterone inplant; estrogen, estrogen and
medr oxypr ogest erone or medroryprogesterone acetate (MPA), or estrogen
and net hyl testosterone hornone replacenent therapy agent. 30
Preferred conbinations for the treatment of MED are conbi nati ons of
t he conpounds of the present invention and one or nore PDE5
i nhibitors and/or NEP inhibitors. Preferred conbinations for the
treatment of FSD are conbi nati ons of the conpounds of the present 35
i nvention and PDE5 I nhibitors, and/or NEP inhibitors, and/or D3 or D4
sel ecti ve agoni sts or nodul ators, and/or estrogen receptor
nodul at ors, estrogen agoni sts, estrogen antagoni sts, and/or
test osterone repl acenent agents, testosterone, testosterone inplant,
and/ or estrogen, estrogen and nedroxyprogesterone or
medr oxypr ogest erone acetate (MPA), estrogen and nethyl testosterone
horrnone repl acenent therapy agent. W?2007/06763Fal/ 202007/ 000456 25
Particularly preferred PDE5 inhibitors for such conbi ned products for
the treatnment of MED or FSD are
542- el hoxy-5- (4-net hyl - 1- pl per azi nyl sul phonApheny11- 1- net hyl - 3- n- prop



35 cell lines with test conpound were neasured and an MCl and MC3
potency estimte (ECso) calculated as follows:, . . Human enbtyonic
ki dney (HEK) or Chi nese hanster ovary cell lines stably transfeoted
With full leggtdins@NA encodi ng human MCI or MC3 recept 9&§ 20070 0456
respectively, were established using;gtandard nol ecul ar

met hods. Test conpounds were di ssolved in diethyl Su|fOXI de (DIVBO)

at 4nM 11 pei nty half | og enitXi ncremer% dillution series of test
conmpound, typi %al!y stmrN,@ t 50uM rePdred in a buffer WO
2007/ 096763P 7/ 000456 26 co

roofviiphosphat e buffered
saline (PBS), 2.5% DVSO an 05% pl urpohic F-127 surfactant Freshly
cultured cells at 80-8Qke5H uence r Prdgg¥ovest ed and re- susp%

in Dul becco’'s Mgdified Eagle's m (DVEM . Cells (10, 000 4 o¥

20, 000 for I\/L};& re added to th test conmpound di |l uti onp ie n a
384 well ass y/pl 8t e -and—-rreubatyg chour—at——37C The refati V&
2

CAMP 5 con i ON withy RARIHVWA t hen nﬁa@my\eﬂsm)pg ai N

gal act osi dase ®nzyneofsmdgment conplvenent ation metdtod purchaseﬂﬁ in kit
formas the Discoverx CAMP || kit from GE Heal thcar &/ Aner sh@teemic)
Bi osci ences UK In the case of M1, 3-| sot? Oer met hytxant hi ne (| BVX)
at a concentration of 750 p. M was i ncl udgi%gﬁ% as theuke! gs wer e
re-suspended for assay. The fluorescence reg?yxgs taken from gach
assay well were converted into percent effe relative to max

control wells 10 corresponding to a co:jﬂtrati on of al pha

stimul ati ng hornone denonstrated topgkve)a malégepr ffeétds_’};9

curves were fitted to plots of | bi t of*PEEARLNL P
percent effect using a custom nade go t War e application cd]l | GHTS
and EC50 estimates determ ned by theNSoftware as the concertration of
test conpound giving an effect haif E}@y bet ween the bottom™nd top
assynpt opes of the signoidal dose response curve. Each X8gingiejensntipmer)

i ncl uded an EC20 determ nati on 15 foiscidresa nmel anocyte stinul ating

hor nrone, which was used as a standard to track assay consi stency and
allow fair co arlﬁon bet ween ECZOeEWQ{mest talg di ff are ent
experi menf§. s MO5YSHE WG"E&?C@EWWt v Wy AaBY RN H %yﬁsacge%rgff BBy
assay i ofotrsuedsf fvgulge (VRIS EX)5 081apd ({ib aegition seronaredly avaighiems ill be well-
28-30) . 2@hol RANosPsikiiea ke M tafdiénbe foiliRraiund prédadentdadd/biaioaipdparationt adrein.

D Phe7-a-MSH i s a stabl e anal ogue of nel anocyte stinul ating hornone

(MBH), which is an a |st tthelVC4re r rrpun an
b eval o CUBPH o PR BBIATYY) CoXpetad BiornEgly 4% celies FEETRREL A
t o menbr asiwiar folefiretionedl| an aidehiyde dudrmediatdef gemm fermpthlaWtﬂbarp@tab!@ yiisire-g. methyl
bi ndi ngp a&ﬁ:ﬂh’nyﬁﬁos\éﬁﬁwﬁieﬂe}%&m bE @4 phobbhhaty afiioMViatd. demlet Sirg @ERGSalh of
the MAR Eﬁrﬁlﬁb h%ﬁé % honogeni sation and the menbrane fragment

i sol at ed Y¥rerentral centri fugati on. CHO CRE MCAR cel |l nenbranes
wer e coupl ed to PVT-PEl - WGA SPA Beads type A.for 2 hours, spun at
1000 RPM WMery Stemptive realithds gsigieindibd lie@tue oo theepieduction @h utsBtu@ed unjermediatesbf
(0. 15ug nedHRapRRulal@MY dRash REECiVRb o) preddRBO4MTBRR 26 Ceriitie (BH usmg standard

' nCUbaif d V\fhsng, 91‘ l-?egﬁ' M]a%tgé %fLaA\%lxrgnatlcgalldg’ ﬂXﬂbﬁ?a ?mté\@i\c%g cileﬂivaﬂ%l (&z/ F&l as t

concentrat i ons’ of
of 5041 bbty asvigiein %Prﬁse("%%’f W"FEPE@E‘SEHW ﬁﬁ@aﬁ'e baze@umswwlzmma%
Pl uronic F68, 1 conplete EDTA protease inhibitor tablet/SO m pH7).

gardg i ?SC' e v E-g;em@%téﬂrﬁéﬂérwg&em fénh@al(wglw IuRdr fam@p&éomemme yiid

S ol ai c&/SRRERT b GaeleR S ph sl ot Serdt 35tpih O, % sRARE'p BRERARY 1
hour off aalppdt excigpivgbethe, ratststereopliemishy-t His Jpastiont regpiref @ d&&t?"«'ﬂ?@tys@!i as
present washidiahetant Beoludns onglrahyd dlirbroshd phtakton bpensibemore kit (1yad dtidarampst.auch

det er m negsﬁ;;A %ﬁ@ﬁmhﬁeﬁ sHRI20 SvaRRE AR Rk Qingof tware. Preferably

t he conpoun e present I nvention exhibit a binding constant at




Cell's expressing the MC3R were subject to honopgenisation and the
menbrane fragnent isolated by 10 differential centrifugation. C O CRE
MC3R cel | nmenbranes were coupled to PVT-PElI - WGA SPA Beads type A for

2 hours, s RPM for 5 m ns and suspended to hkbad y
concentr at P@%zo m%%%g bead/ nl (1. 2uggnenbrane, 40ug bggfr perm@v\gﬁf).

6
Bead/ nenbr.ane mi i .t h Nled. .D Phe7: a- MSH
ona 11 hare Fetpolld 8 Serb BEnRl S blcheld i M ohcdion Neion 13 e B Ry
a total vdpdyheregutigpinioits serelitusnt enaptiofsrs) wiinrapRe pbispsg by PraveRlye 21PLO Using a
MM Cadl 2, chfél Bhtionam pitasé:Gierndiivelp thel aeit antdnbddiatd bf genartigamelai (Vi bdnl tieoesalved by
tabl et/50 s%}uda?%%%ﬁﬂ&dg I(_| \NR B AR bif didsteRbMSH:EnvaRSs AEEEKSH WA%n Qﬂﬁ?ﬁ&?eﬁcally pure

i ncl usi gn , 119. . The reaction was, injt] at by the

addi 11 on GPRORTEEETRIFLY sde LFe asieiepners Resrioeah Bribor B chevpesg R (V)

tenperature for 12 hours (the first hour on a plate shaker), after

\AVQ : ?:h t hle IRérRkdite dmpbads eag‘ehl bidil férhul r(ﬂg)asaﬁ byesveted mfdﬂoﬁzsamussaff@sneaaa formula
ac p 0 ; . £, { SLS: o s

usi ng app?lgg rb§ a#@gtgéllp? V\Iﬂ/(l:lru)e(é.31 Pg’geﬁ'iﬂtﬁgﬁﬁg‘t‘ieﬁé i t"@g“?)?ﬁ%% %‘g" ?‘fﬁ%e}]?eagot %‘is)mr?ge this

(DOD 3uM dBesiamsiion deseediyanced Qgrnionbhemipy:i Bacioss sMecharipts) GRF SHUGHS JTpudl

subst ang e Esttiére blarsh, térey, t0OR,ippidT83asfpuldisieti b Wilely Ney Yark, 8. Y.1USa). &f feeictls, fartase

inc [ ﬁas ed 1 Blie Q&ﬁﬁ%_@%s. tféEtn‘Ie@tgﬁE B&ﬁpoﬁr_ﬂﬁ?‘ gare&fgémaa(xm?w%%zaﬁaéous Q@ipetal

nei t her produces its 1. ug inter i.ons .be the resu

of vari ot MEEalle i St Rl S BROURLS, RGBT weRiet Pt thetle

af fect s t RERHREPYPRICW PIRWES B8 caresppnsing spmRoynds i igpraral fymula &VE efreshivorer-

P450 t hat mebilajenis assovbnts Bedvassigl-tidkariche teirahydniuancee aifo dtitsed th such reactions,

Phcne) T o (En8E HEELIGH miée Hdlod itk i nviB0sid) Behéih BletiRl ok irb iore
ocoss - SovanapREi b R Al eetlone o8 R 3 peeind a8 i overt g be
i s run | nclaavedpy Sveaamnbwiﬁt aflydras BEigsughas Yiliieroagslic afid erhwdregensalgridedn grpinert

provi de aogmumgéoren euchas deiseasaens. of the DDl potential of new
chem cal entity (NCE, tested at $ gM against the 4 primary

cytoch P450 en s, 1 2 2C9 and $A4. The substrate
cockt a?‘? ng'ﬁfﬁl 8°£@H““?%$?M%FA%B&E’§?‘{“F?Y£@E° P PEFI0 cr osomes
together with isoform 35 specific clinical drug probes and permts
the sinul Satieee@siusRes uh erBativeabutd 1BCthd pragabitibn @R shble BXER{bonieAal, theyHolidRO fcid
thr oughpul e efrd AU (YD Bl Bl of oy Bl f) v an
Thi o ot hHHEE SR BB U Ty G il ool epeerlap ey e
conpoufls therisenvgrted liea mingd anhydiios and eelipisd o api axezelidinene frehetedb i prblerabliyphenyl,
WO 2007/ 0 iéah3Ha6i] bOisapopil) @ Prdtide SntMnEias QMRrbmIpns. Aenkiey,hiRaction of a
liver m CLARR ¢ . GRS 88E LYdAR : ‘é rr%? lidi ;
Concentr at |_0%U®.S%§é\(§fl\}}|5§§§g%r at l?o% S?Stde?%l)m%ﬁ@ i = 0’5‘%?/' l"Ilfnr?iam8a
mn  ProfYE%eELeReTE TPER IPNESIY Bl A FoRoH i atE G ) Tacr i ne (1A2) 2
gi M Dicl ofenac (2C9) 5 gM
30 The compound of formula (XIV) will undergo an [3+2]-azomethine ylide cycloaddition by reaction with the
compound of general formula {XI1), to provide diastereomers (XV} and (XVI} which can be separated by
chromatography or crystallisation and hydrolysed to give a pyrrolidine of formula (IV). Alternatively, a
compound of general formula (XVI) can be converted to a compound of general formula (XHl), for
example by treatment with sodium meihoxide in dimethyl carbonate (when PG® = OMe).




Dext r omet hor phan (206) 5 gM M dazolam (3A4) 2 gM Inhibitors
Concentration NCE (test compound) 3 gM M conazol e (universal control)
3 AM Appearance of the netabolite of each substrate is neasured over
time ih theyphesRHGe and absence of the NICE (test PCT/IB2007/000456

© conpound/in |b|to§l§’ at a concentratioy of 3 p.M The conpounds are
assessed for their inhibitory potential as a percentage val ue and

i nterpreted usingfthe fq%lgl owi ng schene.pThese data are 5 then usfd
conj unct i op-" ger_TRAPerre
NCEs and & p with the desi nlh

luate the suitabi
or
| nhibition 1050 :M5%< 1 gM 25-759 fov

N
ression of conp 2 %_Ag
5 1810 8| <25% > %@ gM A o
I nhibition 10 Agouti related protein (AGRP) is a high affinity
endogenous ant agoni st/inverse agoni st for the M4 @&)G&Ht’gémé u et
al ., 1994, Nature 371: 799-802; Olnman et al. Sgience |278:
135-138). AGRP levels are upregul ated by fasti ng (M zuno & Mybbs
1999, Endocri nol ogy. 140: 4551 4557) and therefore it is igmportant to,

assess the abilj of anti- s t ents acti ng r8u M~ he A g
receptor tH% H& I‘Iygl'ﬁysis -S_)ﬁ separation -gQ ﬂy;\il?

N
v xvi i xy PG
l R4 = C,-C; alkyl or phenyl
v R
o X \
PGE =
HE
xwm N
PG
Scheme 6

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

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

Scheme 7 illustrates a route for preparation of the pyrrolidine acid Intermediates of general formula (Il

10 from intermediates of general formula (Xill). 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 desctibed in scheme 4, then provides the acid
of general formula (lIl).



15 binding of AGRP. It has been ascertained that this Cterm nal
fragment of AGRP contains the MCAR binding determ nants (Yang et al.,
1999, Mol Endocrinol 13: 148-155), therefore, conpounds can be

eval uat ed f% M),ﬁ]% 2@bi ity to inhibit AGRP binding toppepbi@Ressd Fom
cel |l s expressing e MZAR using a coppetition binding assay versus

[ 12511AGHI P(87-132). Tlg this end cells expressing the MR were
subject to hom)genl gayl on and the rrenbrane frr agnent i sol ated by

differenti al cen _ugation, cel | nmenbranes (1
protein) wer e g wi't prﬁfe%?ﬁ'l\/\, @(87 Heyponand, 41 %\ig_} 0g
concentrations of etl tor Iigar gand, upki cate, in a ot
of 1000 buffer (2 nMHEPES 1mvi V\D‘ﬁo 096763Per/ 13200440 6 29
MyCl2, 2.5mM Cad 7% 0. 6% BSA pH 7. O’f Nan- speci fi ¢ bi ndi'ng

det er ni ned by XHgingleapntianesh of | i aM SHU9119. The reaction whs
initiated by the addition of nmenbranes and pl ates weterotpgigubat ed at
roomtenperature for 2 hours. The reaction was termnated b rapid
filtration onto GF/C filters (presoaked in 1% PElI) using a vacYu
harvester followed by five 2001t1 washes of Ice cold wash ufyf
(Binding buffer 5 containing 500mM NaCl). The filters wep _é#ﬁd in
5Qul scintillation fluid and the anmount of radioactivity pre entf® was
determined by liquid scintillation counting. Ki valuesgwerey

determ ned by data anal ysis using appr oprl ate software. Pr efter abl y

t he compounds of the present inventi %ra hibit a binding constant at
the MC4 receptor 10 expressed as an vaI ue agai nst AGRP of | ower

t han about 1000nM nore preferably |ower than 500nM yet nore

pr ef er abl paliowasctddHam il nitk@nrbiacidg gore. PEek elediddyfrogt $uitebld eamerylic acid
t han abpu m% m&@rel n said Nl value is determ ned using the assay
descri bed above. ing this assay, conpounds according to the present
i nvention exhibit a binding constant at the M)4 receptor expressed as
an N val devehermipaands sidmmulpeGH) and Y Brediker TBodBIF 9f he ANeiSt udy: To

assess the efficacy of an MC4 agoni st on food intake and body wei ght
over a 24Agﬂhgtra@8 rn'éaﬁlerderb Blb&ldﬂ@%@rﬁeﬁfate Reitgenafd! idm L (1968 bk pRpdresy aﬂdﬂlon of
20 appitx PRAFEIAIE s e ko o B B OO oo s AREh it
be accl i matous &) todurﬁwemtv@tﬁﬁratq&awe@ca'@m'% (X¥)- EefLatgspAShRmisty pidhs addligs
appr oxi matfbytedsbichibatiife pdroxyt grdup int thepradudtdycistathe Ratahygroups. bbnﬁ‘tzﬁeﬂimtﬁl%
assi gned rmoegzD o sgkmegﬁchqi BidRafbebr olBEI1A B l.teﬁatum@g%mﬂa oARRHaION

O G At B s Sl M

agoni st of°?
t he ratis wir 4n dolydiosretiiérenl erlojheplonmeler solert URRG GrgnarHoropapithiugiE 0@%"*88&%
| nt ake angy allﬁ%§éiﬂﬂ‘h¢s@largémdn'le‘aa\le reEgHNistoat IE0nas by halaeghetakexthaage using

course of Sn@ap%ﬁqgﬁgx pls ohw'hﬁar mﬁm{yﬁ&m%kw Mh|%|§ulta%\esp@bt&ﬂng groups

t d
T i ] fns&ld%ﬁ"%a'hwm@x@d%@ A R R
| sof | ur aneth B isthucli 45/ TFBeor pwmcvbmﬁﬁwéwht@n maypecemaIPHRy TdmeRtizbDO,

and anahysed dr phishbdig) sHRRSRNEE, A6 AR thedseited pREIn intsiasdieddsf gea@raﬂfdmula (0.

sno"c e RSl L R oo o s
accept ed aratgeptadiaine gajas Sreagent andisq both jrang omr%&qyb%?ﬁaq@[s ¥ one
Det er mi natsiepre.d. Woeret thhe bteatios@ens nayistetimmsite deavesiwhrn plewesgigies PRLM)

35 Assay) ioMei YxI9 diifealRl QithE ARALHSAR riyedthe cytochrome PA50
nDNO- 0X ;égenase system This enzynme is found In high concentrat.ions in

the liver and is bound to thfﬁ)q%@dopl asm c reticulumof the Me g
hepat ocyte. The enzy syst“@ n be qlgt F ned % 1, - purgd state
by the preparationP _h.epaf_l_s.mqito ol h 9‘ Q@@ﬂ ning a
conpound' s in vi thS .fPGI ifein sucl"\,1 &em pI’OVI des xR I

XIX XX I




2. 0.1M MBC12H20 (BDH) - 2.032g dissolved In 100mM I1iQ water, and
stored refrigerated (2-804 10 3. 0.02M NADP (Sigma) - 15.3ng
di ssolved in 1000pIMII1Q water - and then stored refrigerated (2-8QC)

for further.: 4. 0.1M DL Isocline acid (Signma),.- -

di ssol ved iﬁ%’@ﬁ?ﬂ\%’ﬁfﬁo wat er - and “i‘sﬁ” stored refri ge%gT%%&%ggmi%
8C) for further use. 5. Isocitric dehydrogenase, Type |V (Sigm) -
stored refrigerated (2-8C). 6. Stock solution of substrate
(approximately 1ng/ml) in niscible ofgavied sol vents such as net hanol,

20 ethanol or water, stored refrigerated (2-8C). 7. 50nmM

p- Ni troani sol e, (P L, - Lssolved In | nm nethanol,

and stor e(lj’%riseﬂelgtﬁgl\l?% é‘@‘lﬁ%‘l—“‘?@)’d} pré%%lég{@?"g%dy for use. 25 8. 50pM

p-Ni trophenol (PNP) (Sigma) - 0.69ng di ssolved in 100nl water and

stored refhé gaidtned wilRafpiaciatedtha Ooadditoo e prokailgtritegancordacld TyPAps, (eBRidpussed

20g di ssolyeddide 10k Minkd &riMPthSsynin 8RR h Borhgduf BEbrllad SR bE nadBetary to

stored at roorr%t enper at ur%é 30" 10. éO%rSodl am h\}é/.%r oxufd@ f;B I ro‘&ngen

di ssol ved PR HEHE BAPS G'¥hadel?” BRHPE DREH OIS ERet &1"edy PRltehd oo

pr epar i ng rémuve theopreledting geoup-t Watkeds éeicepreinctips ob gt prelcHiprcgroupnits gergpd o the

" saf eb@alprowgind SHNRl Eoraadmpled bE groRttioh/OToteempanahddoiegy see ‘Profedtive groups in

Hepat i c %ﬁ%ﬁ??ﬁn‘fﬂa&ﬁaﬂ!ﬂﬁ%‘?&@%ﬁu 15(%305?%9 ety eia%@g, et LaRsy g6l iOateded as a

i medi ately" prior to use, kept 3 oin I ce and dj sgagnsed. . 12 B

M 111 Q weei etner, dopraleciioh eanitirs 2p4eLiay PSmeln ROPRIT EIIHEA At ERE ) Bh 41 Y

set to gi st it ypeneitibrorids in dichieroinethanbfittiewaiively whaspa bydroxngrgupds protggled as a

2007/ 0967 83RHTHER eprbidciiddRdbiiotslcould foftexafmpla g@idrisé Ridrob@ationMah & palladddm catalyst

[ ncuba&' on ({ewﬁgfogérl é{mg{pg&@ c solvent, acid or base). Methodol ogy For
0 e

in Vit rmnation Using Hepatic & Superm x M crosones 5 The
met hod outlined belowis for a total incubation volume of 1.5m . 1.
The f ol | owl nighedbricrestions apd bppregktipns chnavelstarting eterialsusedyip e pBeesing methods

concent I atj0fnfeRithQNink abprotiale TedoishlddaditicRs fo¥ Glek Bridkel aledl of prepardtio®ad well as
| ncubat i o rﬁ?oc ¥ 028 Pop ?s%lgt‘mgltﬁefa%gireg IB“OZUG?& ﬁp&%i%’dﬂ}{' oo sk e Qrt S refEMnce

75111
20 to literature precedents and the Examples and Preparations hereln.

A pharmaceutically acceptable sait of a compound of the formula (1) may be readily prepared by mixing
together solutions of a compound of the formula {[) and the desired acid as appropriate. The salt may
precipitate from solution and be collected by filtration or may be recovered by evaporation of the solvent.

25 Pharmaceutically acceptable salts of compounds of formula (I) may be prepared by one or more of three
methods:

() by reacting the compound of formula (1} with the desired acid;

30 (i) by removing an acid- or base-labile protecting group from a suitable precursor of the compound
of formula (I} or by ring-opening a suitable cyclic precursar, for example, a lactone or lactam,
using the desired acid; or

(i) by converting ane salt of the compound of formula (f) to ancther by reaction with an appropriate
35 acid or by means of a suitable ion exchange column.

All three reactions are typically carried out in solution. The resuiting saft 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.

40



Isocitric acid 0.1M 5nmM 75pl1 !soci al dehydrogenase on bottle 1 unit
- per nl * see bel ow* *This volume is cad cul ated for each
new batch of isocitric dehydrogenase 10e.g. Protein concentration =

18ng/ml En ty = 3.3 units/ng therefore Specif =
3.3 x 18 uﬁﬁ?@ﬁb&%Q units/m 1.5 Igﬁ)r a 1.5m incuba Fg"n ﬁ&@}{d&é’

of enzyme activity a

ni cr osomedh ‘é?""?PB'('J%f P‘éﬂ‘ﬂ’é"gglbl ﬁ{tge %[?F&"%’H&“q%ﬁ"?cﬁ*& it Nﬁﬁ? %%s% i fhe freatmert of
a final coaentiseasd daiesofPraferginpid WW%“@H@GWW&“%W@"%MNC&HECGP"W
e.g. for axdestedld ah M&Q&Waﬂ%antéﬁmt\ﬁ@bﬂmw ndfe plcferbFOoRS thad Mnmdﬁemore

is: P450 ¢ %C%@t o8 B R tohi dnd ot Osomno 'rﬂzﬁ;gagb&mnw S Bid ECso

cyt ochr ong" oncen in rni

suffi ci @ntmem;qrqn'pem ol MEBF Tyngtiqzal/etescy (=3‘i""a‘°e PR ?;Htllﬁﬁg \F(S?tPﬂ’?Cgo?s described in
1.425ml. 4nterieiony Bat@® ApBiatidn elblicaticruinanbeoWOnR0R5/67 7835 | by thie assal tcompiiinds
for PNA p%é& %% tﬁ@ﬂ%&eﬁﬂ inveMiH it B dunBtfond? P¥ency at the MG EpioPdkpressed as an ECso
whirlimx, ‘gﬂrﬁ (Mielntoaracklnt %erm)statlcally

control | ed®"&h ter bath 25 5. Renove 100pl for no substrate

control and dispense in test tube. Place test tube in a rack in the
t her ND§§ atrrdiatel Yorf0iids PefeRCexRibibdihdighal\stkenty 41aHeMCH! redutbr asibsihadaterint hefore

the i ncubaph gl BHNER: Bldt 1AL bl fga.m% AUl G BRG fons

of 1pM THE! t
ncubat i o SIGEH MEEIPH R VS PP adonit 27 LSSt SR IBA PR ATl aes shou

initial ca@odimes)miorsgraierttihoai leadt@beO GC-timast @vek mgr@lmf&r%mseat et gboub H0dimge more
WO 2007/ 0%@?&&’@@&’ { 4PR28 QidLOEHIRRs, 3denMhdrs praibrebly il BnEsiho@ EQRIMeS asddsyeily

added g @t%asggéoufe%ﬁgﬁrﬁes o ?u%tmﬁ{]?setiegﬁ\fglfor a%%l%ée Or el HHE-ed with the MER1

REITDVE

ot
control . Vfeptp whesein3ag rﬁ’ﬁ?"elsﬁ'?@""y FESRERMEYP Fe PFﬁ?dtc’ﬁé'?en'B%a(sHP‘in‘érﬁI" WCR1 and
cont r ol | edicradilictiogalnatereies baibincan b carfdeul wioaiibe eesaystre desgiired berpinai ni ng
the incubation mx, also posi tive control and no cofactor tubes in

;BSF EQGE %{g'gbllyce%lldl Mcid erxlgtorru lhg\g & &?el& Jﬂygfombﬁﬁ o@%ﬂ%%he%h éﬁ%éﬁlrreceptor
20 agonists are at least about 10-times, preferably at least about 80-times, more preferably at least about

100-times, more preferably still at least about 300-fimes, even more preferably siill at least about 500-

imes and especially at least about 1000-times more functionally seiective for a MCR4 receptor as

compared with the MCR3 receptor wherein sald relafive selectivity assessments are based on the

measurement of MCBE3 and MCR4 functional potencies which can be carried out using the assays as
25 described hetein.

Preferred compounds herein exhibit functional potency at the MCR4 receptor as defined herein before
and are selective for MCR4 over MCRS5. Preferably sald MCR4 agonists have a selectivity for MCR4
over MCRS5 wherein said MCR4 receptor agonists are at least about 10-times, preferably at least about
30 30-imes, more preferably at least about 100-times, more preferably still at least about 300-times, even
more preferably still at least about 500-times and especially about 1000-times more functionally selective
for a MCR4 receptor as compared with the MCR5 receptor wherein said relative selectivity assessments
are based on the measurement of MCRS and MCR4 functional potencies which can be carried out using
_ the assays as described herein,
35
Preferably said MCR4 agonists have a selectivity for MCR4 over MCR1 and MCR3 wherein said MCR4
receplors agonists; are at least about 10-times, preférably'at. least about 30-times, more preferably at
least about 100-times, more preferably stil at least about 300-times, even more preferably stil at least
about 1000-times more functionally selective for a MCR4 receptor as compared with the MCR1 and
40 MCR3 receptors,



10 9 Add NADP to initiate reaction (75pl to each 1.162.5m incubation
m™, 12.5pl to positive control tube and 5pl to no substrate tube)
and take first tinme point imediately. The PNA positive control, no
cof act or cowbreleadek N0 substrate tubes are incubated pornd:ie/ctnaial

i ncubation time. 10, Renove 1001. 11 atiiquots up to 9 different

Z grrg | |6 (r)\ g pg;fmé% dog'mﬁun_@s heseirDBkniBl undtidgall Bdtknby O theSMCR4 rebdhtor %? deffith hejré:r’rb:?e%re
i i 0 ngesr i ncu n times can be
used, but, @g} ot t%ﬂmﬂﬁﬁfﬁfgﬁﬁ]&%{%ggﬂ i g %8%@%"? ?)ar‘dgtﬁ_%éqpaﬁﬁ@sr? RAR R PertvRaTPT
be ternmi nadfed* BV MiR1136 MSTE Wherpinpaid YI6R¢ aereptoraggonists erepatsleast About hetimes,
end of t hepréferehlitidasimbout 8ttirss, rhdiepraiorabip aekNiboid NOD-Mes SHAS breiaBly stll at least

control g idboi 380-fithdsPé j il 8 41 . agent .
SR pqﬂtaeg ii}( j veRRBI8 @Feidrabfy sttﬂtﬁle?%t%rﬂ&?ﬁégtﬁgﬁ %{beessgﬁ%ﬁyeitﬁeg% i s

trql procedure; ,
t aken, renove t‘ﬁ%?%gt's? P%‘?’vsglecg%% TH Mgﬁﬁ "SGR RS caRpBred CHitht e MGRI and JUCRS
Al so prepdf®PESt ube contai ni ng 250p1 of a PNP standard at 50pM and
add 1 m 20% TCA. Whirlimx both tubes and | eave for approx 5 mn to
al | ow t he Hsghsy & : i u h f or appr ox
S mn 45 ap ) f*‘gg“@%?‘ag@%@jgﬁﬁ%ﬁa%%ﬁ%@%ﬁ% SRS s G e SRR
and pl Ace TG BT Bicqesepit L0-trppscRrefprably 3 deapt it Fisies, meteipreimpbly giNgast
NaCH t o t Reous{gSdimentman preforaily 4til afiloast ahod 300atimee, niost dfaatty 4t est aRRT W80-Bmes
m n. Bl anknoBOemeaianepbatones RERWedditoPhsthinbdriflieleMcRand MBRERLIRES
measur e absorbance of the PNP standard agai nst distilled water. em
icrosom al, 4-nit r%ani sol e O-denet hyl ase activity is cal cul ated as
fol | ows: CSPRIRAIIRNGERt [ osylts 35 Absorbance sanple x nmoles PNP in
standat®d (le 12.5nnol es) Absorbance PNP std x 60 x 0.125

nrrFI es]{ i Mﬁ:tf’lti@ﬁpo%@f Tonkdi2 A0 tRSAOSHAs3 %Qlﬂt{ﬁ@r%&{n@g%%@ ;g%e;mg@%wgyth%
value fro , . al. to or greater than o of the
mean val u[B O@F?éﬁwﬁﬁ %Ohn%ﬁgtgyiﬁiﬁ]o%eﬁuﬁ%%i eﬁ’%‘ﬂ%%;?"r“&%ag?@t*%H“e\}'a?tr"a'?f of genditjopg of
criteria ﬁ’gerer%tsucﬁé‘ﬁ SeuglSystyngtion; IRkas IR OTRchiRstdets eobesity @ad/erdliabGest Further, the
Anal yse searoensis of froluladi) ergheirealis slolattor paditigs) of tisa ikt aiventioromiy 9 somatatsed
speci f2cc pssiuly @iivetdatn sdtBmbicAWwEn bPallRL G EFIRR able a#gnﬁ@lptﬂg ?e'a%{f\&{aof emesis
ki netics. i t.a, obtal ned usin he procedure e
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intrinsi c'"g‘l’ arance (dint). Providing that the substrate
concentration is below Km the netabolism should be 1st order giving

ﬁ : ?gl-! | NBaCobdidstihich idlidiethSalbS @ ARAGER RERraM Ea*&icﬁlhr%ial n-gF.lﬁeti!: ﬁct%‘lj d&téqo
al f-1gsf  OfnddAGs SHUSLIA1G8A0, DEpdeherm ned By Bl otLLNd Lhe Natura
logarithm (1IN of & Neasurer or T epaiidvdvre NatyrptsfastossHenasinnibiore oy newraly
dr ug/ i nt er n§T9CREPHTFGS RN 7 RAtcYy thegampands depsibedrid tlrimed in V@ PROZBIRNWf 15
best fit toO0/PR9eS5 I ee/07FHe agd ERIA-a2EB4 T, ahdésBedidifife dofpbii@ of Exafblo 85 SH9Y0
rate const an/orohds ES)loyi-ErsSHisihedhs sl ¢ 2t ernined
by regressi %@thé\gﬁ’dt(ééﬁ%cgci@éi S Fségt?)@oﬁgtan %g@ﬂb c’%ﬁvﬁe@h@g&to t he
hal f-1ife according to ?’he followi ng equation :- in vitro half-life
(ti,l?? - -n2k Alternatively the rate constant can be converted
to an intd)i Gehmoundsedicainbist {r@btemsinconeang eizfge suth Rk, bRWREIn@Lnhibitors

equation: - Glah@terlsinlcbrivalifd dMBhine= bbbt ratl N

i ncubati on (ng?lm ))* 10%?8%r ef g;ag%{%ﬂ%[%gé%gortr]g%ggﬁgtaso%%p%éﬂatbr esent

i nvention exhibit a clearance, as determ ned by the above assay,
expr essed aSubstrajes ferdCopmthasqeskchrasarargiireut  200pUr ni n/ g, nor e
preferiably | ower than 25 100pUm n/ ng, yet nore preferably |ower than
about 50 41 &g i J It N bout
200U i . e oo P SRR o 8 A ok bl PR B s et
i nvention which have been tested exhibit a clearance | ower than 200
pi / m n/ r‘r@) Estrogen receptor modulators and/or estragen agonists and/or estrogen antagonists, preferably

raloxifene or lasofoxitene ((-)-cis-6-phenyl-5-[4-(2-pyrrolidin-1 “yl-ethoxy)-phenyl]-5,6,7,8-
Q0 tetrahydronaphihalene-2-ol, and pharmaceuticaliy acceptable salts thereof the preparation of which
is detailed in WO 96/21656);



Adm ni stration Methods Conpounds of the invention intended for
pharmaceutical use may be adm nistered as crystalline of anorphous
products. They may be obtained, for exanple, as solid plugs, powders,
or films bywhBlfIRGEsSUCh as precipitation, crystallizapbfibaoormo0sss
freeze-drying, spray drying, or evapagative drying. M crowave or

radi o frequency drying may be used for th| s pur pose They may be

adm ni stered, al on n conbi hation nEounds
of the |mFén"f‘FBﬁ'ngP"f%W&ﬁ?B'F%WFBHEmﬁ Sohel Bdfﬂh'%r%ef‘éfﬁwf’ %BE igfploitor
as any comnbi avatriostpreiérarcfES iGivitee (saé hgrematﬂh@.)sawnhlbltotﬁ@rﬁmhlwhasmm'dﬁfas

a fornul ati ogyaing tfﬂﬁﬁ@@ét@é ér@ﬁnevur feds tRHAG OGM Wme ﬂh@éonmem 8 & 4 idhibitors are

:ﬁ;elphgg legl :3“{1‘?,} a@’{nﬁl e?etd }callyﬁ mbec ounlﬁ? §e) Is fi r%r{a%men i%eérgcﬂ E%VQSHCPOHB be

2007/ 096763PCT/ 1132007/ 000456 34 invention. The choice of exci pient
will to a7 avageactvetieedtinadppiein (ViR vIP abtatic, &/ IFsaraloguesmbrk parjiralatlyl reediated brokeor

gI agld Irr: {"ys t rrﬂ&rb Bfthe \tllla‘?ecgﬂtér%%y &f VFI;t\bﬁE vBXE brﬁ*ﬁ@f& Uttoﬁ&]démfa elchdfas@ Blivating

u
conpos! 1] ondPoBliel 2 5 or S v R S Sl g
i nvent idn anfthoBentednhotvoré ofra crddeenecepieraptagenist with VP £dmbinetion e invigorp, Avipiadil);
apparent to those skilled in the art. Such conpositions and nethods

]I;ﬁ;r ﬁrgglelrj t8 rﬁ? ?c@%ﬁﬂer%%: mglomff %ﬁ;ﬂﬁt orfrn% W%é-arqg E?rﬁcl.u rlﬁ %@E&Q oRists or
1995) . mRdulioRs fefHy 14 Gelugizadt 13581 39¢ Hbﬂ"a% [996&?% 104980,
phar maceut i c&lT%.cﬁhﬁaG,lsHT@mdboﬁﬁ B lres;emcgs dnctudingiborediessfibetl ) WO10RR02259 WPO-
and a phar meapestssEadoywareesbabl e diluent or carrier. Any suitable
route of administration may be enployed for providing a mamal,

| h th ffect d f d of the
D 5ot 1 v dhEFBRETTR PSRBT (EFEITS PP A B RO BTPHGY,
admi ni strat ildGe™), dibjdadtsstobterpnenmh fespogteremtimblantocul ar, pul nonary, nasal,
and the |ike may be 15 enployed. Dosage forms incl ude tabl ets,
L1 ochesn IS Bhial Bied SRR Ao BRL OB, CosUL oS, crear,
(I') are adm nistered orally or intranasally. The effective dosage of
acti ve i ngueHstepdn, eswphadredimedmxypragestercrese medmxypogestehie patatd (MBAR].e. as a
conpound 20 @pBha%Rder ckfged Bd Ge@i teee&brehesﬂohﬁsnb%ac&#wtﬁ&;p%g&i leSHRT

th |t b
(e T L S L o RO HI b ok a4 ace
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treat nent ofEspataacstratyss fiS,Miblomsk conpounds of the present invention
are given in a dose range of 25 fromabout 0.001 mlligram(ng) to

about 100 m about 0.001

ot of er abl y21 EpPAdircl Ageihas® REPE AR g S SR P S5 e Y-
from about ®20%% ngy to about 50 ng and especially from about 0.002 ny
to aboss 25 ng per kil ogram of body weight, preferably as a single
dose oral Ly B aBstr mmorm@%cm/ﬁ@apreéﬁpe%ﬁm gremrab@%bl tﬁé&?&&.pgboﬂey
require a total Iy dose of from about O. up

while an int¥ 292 ‘ﬂ"s dose may only requi re from about SO 0.001 ng up
to about 100 ng. The total daily dose nay be adm nistered in single
o][ dihvi ded4)d@sg6nid BthdtRytior faltdoﬁdhﬁ'ter?&ﬁv\ﬁ‘bt@j padTerahlfkk B@érgﬁis;&éhtivécq’gblﬁistﬁut si de
of theytypl In en treating obesity, In

conj UI’]C%I onqﬁéd{ﬁhéﬂéﬁ%gg%ﬁe@gﬁéw hyper gl ycem a, or al one, generally
satisfactory results are obtai ned when the conpounds of -t he present

i nvent i on 18rAe aniimield ageetr ferbxartpleca HlidTslaptaghmisheye nefirol@tin-T (Nirh) arbemonistd. 0001
My to abogtitbRONHND antiorte Nty Rbat ndl. BRdd &) JranisBRMU bnRREEHE) . trddREiRN,

D e o artBgh, fhifldno Rk ol ey dOlo A S30GR 'a’ 'y about 0. 005

ng to abo 9 preferably gll ven
10  Suitable NK-1 antagonlsts lnclude, but are not limited to, apreplta casopltant ez[opitant cllapitant,

netupitant,  vestipitant,  vofopitant and  2-(R)-(1-(R)-3,5-bis(irifluoromethyl)phenyl)ethoxy-4-(5-




soft or hard capsules containing nmulti- or nano-particul ates,
| i quids; or powders; |ozenges (including liquid-filled); chews; gels;
fast dispersing dosage forns; filnms; ovules; sprays; and

buccal / nucoa,gr}g?s,hy@@’zo pat ches. Li quid fornul ations i n?b’r‘lﬂﬁummoms&
suspensi ons utions, syrups and elgsxi rs Such formulations may b

Sg});ﬁ/ﬁdoﬁaﬂ& lalnﬁﬁo‘inétﬁylﬁ QEImaQJI mﬁeﬁhl A4S Hgﬁ%ﬁb f“?/ﬁ% g’r%g})iog RNl
carrier, hg?rx a}%ﬁ%ﬁ%@%‘%ﬂ% llcﬁté?ﬂﬁ‘lm?beb pﬁ%@f‘?ﬁ%@ﬁe 25 gl ycol,
propylene egcoI nmet hyl cel l ul ose, or a suitable oil, and one or nore

enul si fyi ngithpgaais refnehc to isLBH 611H OB pRBEY: Hie invbrilbH 15 tﬁ&FemMeﬁttdf BRS uIRYy
al so be:tapfn%&%ﬁsﬂﬁet}%x cgmengt@ﬁsmgubar%%% mc%dst%'g 'argpgt‘;qo{ﬁd‘?xa”p e, from

a sache cons % solid, for
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those descrifypgh idronErsR6E in Therapeutic Patents
981- 986 hy Lﬁ%ﬁg ar?g?émeéﬁpt%g%g Et For tabl et dosage forms dependl ng

on dose, theRiPaYCRRIGIC TreapIor apgnistioppartial agenistsippegtisulat amalphattadeenaigic torniay e
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car boxyr nét i °°88|a[1‘8 gagenal IE”c‘ﬂt ?H" QF’E}@?‘? thyl cellul ose,
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cel l ul ose, nmmyocrystalline cellulose, |ower alkyl-substituted
hydr oxypr op el atI ni sed starch and sodi um

al gi nat¥52 v X)amﬁ%:?ai {e&bt%fﬁm)%& °"‘Q 'S4 efﬁ? REPFT conprise 10 from1 w%to
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st ar ch20 hydr oxypropyl cell ul ose and hydroxypropyl nmet hyl cel | ul ose.
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0 administered in combination with a naturally occurring compound that acts to lower plasma, cholesterol
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gonist at the MC4 receptor (MC4R). Compounids can be evaluated for their ability to inhibit Nle4, D-
Phe7-c-MSH binding to membranes from cells expressing the MC4R using a competition binding assay

25 versus ["**l] Nled, D-Phe7-o-MSH.

Cells expressing the MC4R were subject to homogenisation and the membrane fragment isclated by
differential centrifugation. CHO-CRE MC4R cell membranes were coupled to PVT-PEI-WGA SPA Beads
type A for 2 hours, spun at 1000 RPM for 5 mins and suspended 10 a concentration of 300ug bead/ml
(0.15ug membrane, 15ug bead per well). Bead/membrane mix was incubated with 0.06nM ['%*1] Nle4, D-

30 Phe7-0-MSH and 11 half-log concentrations of competitor ligand, in duplicate, in a total volume of 50u!
buffer per well (256 mM HEPES, 1mM MgCl,, 2.5 mM CaClp, 1% Pluronic F68, 1 complete EDTA
protease inhibitor tablet/50 mi pH7). Non-specific binding was determined by the inclusion of 100nM
SHU8119. The reaction was initiated by the addition of bead/membranes and plates were incubated at
room temperature for 12 hours (the first hour on a plate shaker), after which the amount of radioactivity

35 present was determined using a Wallac plate counter. Ki values were determined bj data analysis using
appropriate software.

Preferably the compounds of the present invention exhibit a binding constant at the MC4 receptor
expressed as an Ki value against Nle4, D-Phe7-o-MSH of lower than about 1000nM, more preferably
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lower than 500nM, yet more preferably lower than about 100nM and more preferably still lower than
about 50nM, wherein said Ki value is determined using the assay described above.

Nie4, D-Phe7-0-MSH Inhibition at the MC3 receptor

Nled, D-Phe7-c-MSH is a stable analogue of melanocyte-stimulating hormone (MSH), which is an
agonist at the MC3 receptor (MC3R). Compounds can be evaluated for their abiiity to inhibit Nled, D-
Phe7-c-MSH binding to membranes from cells expressing the MG3R using a competition binding assay
versus ['%*]] Nle4, D-Phe7-0~MSH.

Cells expressing the MC3R were subject to homogenisation and the membrane fragment Isolated by
differential centrifugation. CHO-CRE MC3R cell membranes wera coupled to PVT-PEI-WGA SPA Beads
type A for 2 hours, spun at 1000 RPM for 5 mins and suspended to a final assay conceniration of 800uy
bead/ml (1.2ug membrane, 40ug bead per well). Bead/membrane mix was incubated with 0.06nM [12°]]
Nled, D-Phe7-c-MSH and 11 half-log concentrations of competitor ligand, in duplicate, in a total volume
of 50ut buffer per well (25 mM HEPES, 1mM MgCl,, 2.5 mM CaCl;, 1% Pluronic F68, 1 complete EDTA
protease inhibitor tablet/50 ml pH7). Non-specific binding was determined by the inclusion of 100nM
SHU9119. The reaction was initiated by the addition of bead/membranes and plates were incubated at
room temperature for 12 hours (the first hour on a plate shaker), aiter which the amount of radioactivity
present was determined using a Wallac plate counter. Ki values were determined by data analysis using
appropriate software.

High Bensity Drug-Drug Interactions (DD 3uM Cocldail Screen

A drug interaction is a situatlon in which a substance affects the activity of another drug, i.e. the effecis
are increased or decreased, or together they produce a new effect that nefther produces on its own.
Drug interactions may be the result of varlous processes but a relatively common one is where one drug
affects the pharmacokinetics of another by inhibiting the cytochrome P450 that metabolises it. Because
of the importance of these phenomena, assessment of the DDI potential for new chemical entities
(NCEs) is considered Important early on in the drug discovery process,

The DDI cocktail screen in human liver microsomes (HLM) is run In a fully automated fashion and the
aim of the screen Is to provide a single-point assessment of the DDI potential of new chemical entity
(NCE; tested at 3 pM) against the 4 primary cytochrome P450 enzymes, 1A2, 2D6, 2C9 and 3A4.

The substrate cocktail approach for P450 DD utilizes human liver microsomes together with isoform-
specific clinical drug probes and permits the simultaneous measurement of the inhibition of P450 1A2,
2C9, 2D6 & 3A4 activities In a single incubation. This is run in high throughput with simultanecus
detection of metabolites by LC-MS/MS. This method has been thoroughly tested and evaluated using
standard compounds. The probe substrates used are given in the table below.
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Microsome Source Pooled human liver microsomes,
Microsome Caoncentration 0.1 mg/mL
P450 Concentration 0.03 pM
Regenetation System NADPH (1.3 mM)
Assay Time 8 min
Probe Substrate (Enzyme Probed) Concentratian
Tacrine (1A2) 2
Diclofenac (2C9) BuM
Dextromethorphan (2D86) 5uM
Midazolam (3A4) 2pM
Inhibitors Concentration
NCE (test compound) 3uM
Miconazole (universal control} 3uM

Appearance of the metabolite of each substrate is measured over time in the presence and absence of
the NCE (test compound/inhibitor) at a concentration of 3 UM. The compounds are assessed for their
inhibitory potentiat as a percentage value and interpreted using the following scheme. These data are
then used in conjunction with other measurements to evaluate the suitability of NCEs and to help with the
design and progression of compounds.
% Inhibition

> 75%

25-78%

< 25%

1C50

<1uM
1-10 pM
>10uM

AGRP Inhibitlon

Agouti related protein (AGRP) is a high affinity endogenous antagonist/inverse agonist for the MC4
receptor (Lu et al., 1994, Nature 371: 798-802; Ofiman et al, 1997, Science £78: 135-138). AGRP levels
are upregulated by fasting (Mizuno & Mobbs 1999, Endocrinology. 140: 4551-4557) and therefore it is
imporiant to assess the ability of anti-obesity agents acting through the MG4 receptor fo 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 abllity to inhibit AGRP binding to membranes from cells expressing the MC4R using a
competition binding assay versus ["*[JAGRP(87-132). To ihis end cells expressing the MC4R were
subject fo homogenisation and the membrane fragment isolated by differential centrifugation. CHO-CRE
MC4R cell membranes (12ug protein) were incubated with 0.3nM [*AGRP(87-132) and 11 half-og
concentrations of competitor ligand, in duplicate, in a total volume of 100yt buffer (26mM HEPES, 1mM
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MgClz, 2.5mM CaCl, 0.5% BSA pH 7.0). Non-specific binding was determined by the inclusion of 1uM
SHUS119. The reaction was initiated by the addition of membranes and plates were incubated at room
temperature for 2 hours, The reaction wes terminated by rapid fiftration onto GF/C filters {presozked In
1% PEI) using a vacuum harvester followed by five 200l washes of ice cold wash buffer (Binding buffer
containing 500mM NaCl). The filters were soaked in 50 scintillation fluid and the amount of radicactivity
present was determined by liquid scintillation counting. Ki values were determined by data analysis using
appropriate sofiware,

Preferably the compounds of the present invertion exhibit a binding constant at the MG4 receptor
expressed as an Ki value against AGRP of Jower than about 1000nM, more preferably lower than
8500nM, yet more preferabiy lower than about 100nM and more preferably still lower than about 50nM,
wherein said Ki value Is determined using the assay described above, Using this assay, compounds
according to the present invention exhibit a binding constant at the MC4 receptor expressed as an Ki
value against AGRP lower than 1000n.

Food Intake Study’ To assess the efficacy of an MC4 agonist on food intake and body weight over a 24

hour pericd in the male rat

Rats will be acclimatised to single housing and reverse lighting conditions (9.30am - 9.30pm) for
approximately two weeks before the start of the study. Rats will be acclimatised to the Techineal
Scientific Equipment* (TSE) cages approximately 24 hours prior to the study day. Rats will be randomly
assigned to a treatment group on the morming of the study based on its weight (n=5/treatmenf). Each rat
will either receive the MC4 agonist or vehicle orally just before lights go out. Following dosing the rat will
be immediately placed back in to the TSE cage and food intake and water consumption will be monitored
throughout the course of the study (24 hours). Locomotor activity will also be monitored in the form of
light beam breaks.

At the end of the study rats will be killed by exsanguination under terminal anaesthesia by Isoflurane.
Blood will be removed from the rat by cardiac puncture and analysed for drug concentration levels and
biomarkers.

The data are expressed as mean = SEM and comparisons between the control and the treatment is
analysed by ANOVA. Statistical significance is accepted at a level of p<0.05.

In vitro Metabolism_Rate Determination (Human Liver Microsame (HLM): Rat Liver Microsome (RLM)
Assay)

Many. drugs are metabolised by the cytochrome P450 mono-oxygenase system. This enzyme is found in
high concentfrations in the liver and is bound to the endoplasmic reticulum of the hepatocyte. The
enzyme system can be obtained in semi-purified state by the preparation of the hepatic microsomal
fractions. Determining a compound's in vitro hali-life in such a system provides a useful indicator of
metabolic stahiiity.
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Materlals And Reagents
All reagents are ANALAR grade.

1. 200mM Phosphate buffer (Sigma) - 100m| 1M Phosphate buffer pH7.4 dissolved with 400ml MilliG
water. If necessary, pH should he adjusted with concentrated arthophosphoric acid to pH 7.4, made up
monthly and stored refrigerated (2-8°C).

2. 0.1M MgCl,8H.0 (BDH) - 2.032g dissolved In 100m| MilliQ water, and stored refrigerated (2-8°C).

8. 0.02M NADP (Sigma) - 15.8mg dissolved in 1000l MiliQ water - and then stored refrigerated (2-8°C)
for further use.

4. 0.1M D-L Isocitric acid (Sigma) - 129mg dissolved in Sml MilliQ: water - and then stored refrigerated (2-
8°C) for further use.

5. Isocitric dehydrogenase, Type IV (Slgme) — stored refrigerated (2-8°C).

6. Stock solution of substrate {(approximately 1mg/ml) in miscible organic solvents such as methancl,
ethanol or water, stored refrigerated (2-8°C).

7. 50mM p-Nitroaniscle (PNA) (Aldrich) — 7.65mg dissolved In 1ml methanol, and stored refrigerated (2-
8°C) until ready for use,

8. 50uM p-Nitrophenol (PNP) (Sigma)} - 0.69mg dissolved in 100ml water and stored refrigerated (2-8°C).

8. 20% Trichloroacetic acid (TCA) (BDH) - 20g dissolved in 100m! MitiG water, made up in amber
glassware and stored at room temperature,

10. 10M Sodium hydroxide (BDH) - 40g dissolved in 100ml MilliQ water (care should be exercised when
preparing this solution as this reaction is exothermic), made up in “safebreak” glassware and stored at
room temperature,

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

12. MilliQ water.

13 .Thermostatically controlied shaking water bath set to give a temperature in the incubation of approx
37°C.
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14, Reagent for termination of incubation (typically arganic solvent, acld or base).

Methadology For In Vitro Rate Determination Using Hepatic & Supermix Microsomes

5 The method outiined below is for a total incubation volume of 1.5ml.
1. The following mixture is prepared in a test tube:

Reagent . Stock Concentration in Volume added
concentration incubation {for 1.5m! incubation)

Phosphate buffer pH 7.4 | 200mM 50mM 37541

MgCl, 0.1M amM 751l

Isocitric acld 0.1M SmM - 75yl

Isocitric dehydrogenase | on botile 1 unit permi * see below™

*This volume is calculated for each new batch of isocitric dehydrogenase
10 e.g. Protein concentration = t8mg/ml
Enzyme activity = 3.3 units/mg
therefore Specific activity = 3.3 x 18 units/m! = 59 units/ml

For a 1.5ml incubation 1.5 units of enzyme activity are required = —1-5—'§—x 1000 = 25.4ul,

15 2. Defrost microsomes at room temperalure and add sufficient microsomes o give a final concentration
of 0.5nmol cytochrome P450/ml of incubation e.g. fora 1.5 m! incubation, the volume of microsomes to
be added is:

P450 concentration required in incubation X incubation volume
cytachrome P450 concentration in microsomal prep.

20 3. Add sufficient MilliQ water to give a total incubation volume of 1.425ml.

4. Remove 237.5 of incubation mix and place in test tube for PNA positive conirol. Add 2.5p1 of PNA
solution, whirlimix, and put tube into a rack in the thermaostatically controlled shaking water bath

25 5. Remove 100pl for no substrate control and dispense in test tube. Place test tube in a rack in the
thermostatically controfied shaking water bath.

6. Add substrate to the incubation. The substrate should be at an initial concentration of 1M, The
volume of substrate required in the remaining 1.162.5m! incubation is calculated as follows:
RMM x incubation vol.x initial cone. in incubation
1000 x stock substrate solution conc.
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N.B. The volume of organic solvent added should not exceed 0.1% of the total
incubatian volume.

7. Remove 1004l of incubation mix Info test tube for no cofactor control. Whitlimix and put Info a rack in
the thermostatically controlled shaking water bath.

8. Pre-incubate the fube containing the incubation mix, also positive control and no cofactor tubes in the
thermostatically controlled shaking water bath set at 37°C for approx 5 min.

g .Add NADP to initiate reaction (75 to each 1.162.5ml incubation mix, 12.5p! to positive control tube
and 511 to no substrate tube) and take first time point im mediately. The PNA positive control, no cofactor
coniro! and no substrate tubes are incubated for the total incubation fime,

10, Remove 100yl aliquots up io 9 different sampling points from 0 tc 60 min {usually 0, 3, 5, 10, 15, 20,
30, 45 & 60 min) and terminate reaction. Longer incubation times can be used, but, after 120 min the
microsomes deteriorate. The reaction may be ferminated by addition of arganic solvent, acid or base. Af,
the end of the incubation process the no cofactor and no substrate gontrals in & similar manner i.e.
terminate with the same reagent.

11. PNA positive control procedure:

After the finat sample has been taken, remove the positive control and add 1ml 20% TCA to this
tube. Also prepare a tube containing 2500 of a PNP standard at 50UM, and add 1ml 20% TCA.
Whirlimix both fubes and leave for approx 6 min to allow the protein to precipitate.

Centrifuge both tubes for approx & min In an Instrument set at 3500rpm. Remove 1ml of
supernatant and place into clean test tubes, discard the remainder.

Add 1m! 10M NaOH ta the supernatant, whirlimix, and leave to stand for approx 5 min. Blank
spectrophotometer with distiled water at 400 nm then measure absorbance of the PNP standard
against distilled water. The microsomal 4-nitroanisole O-dernsthylase activity is calculated as
follows:

Calculation of results

Absorbance sample x nmoles PNP in standard (le 12.5_nmoles}
Absarbance PNP std x 60 x 0,125

= nmoles/min/nmol P450
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The activity value from the incubation MUST be equal to or greater than 85% of the mean value
of the batch used for the incubation to be valid. If this criteria is not met, then the incubation must
be repeated.

1. Analyse samples (including no cofactor and no substrate confrol) by a specific assay for the
substrate to determine the disappearance kinetics.

Analysis Of Data

Data obtained using the procedure described above can be quantified In terms of the substrates in vitro
intrinsic ciearance {Clint), Providing that the substrate concentration is below Km, the metabolism
should be 1st order giving a log-linear plot of substrate disappearance with time,
The in vitro half-life of the substrate can be determined by plotting the natural logarithm (In) of a measure
of relative substrate concenfration (e.g. drug/internal standard ratio) against time and fitting the line of
best fit o this data. The gradient of this line is the first order rate constant (k) for the substrate
disappearance and is determined by regression analysis. This rate constant can be converted to the
half-life according to the following equation :-
in vitro half-life (tye) = - }_]1{12__

Alternatively the rate constant can be converied to an intrinsic clearance (Clint) according to the following
equation:-

Clint (Wmin/mg) = (k/protein concentration in incubation (mg/mi))*1000

Preferably the compounds of the present invention exhibit a clearance, as determined by the above
assay, expressed as a value of lower than about 200ul/min/mg, more preferably lower than
100uL/min/mg, yet more preferably lower than about 50 pL/min/mg and more preferably still lower than
about 20uL/min/fmg. Using this assay, compounds according to the present invention which have been
tested exhibit a clearance lower than 200 pl/min/mg.

Administration Methods

Compounds of the invention intended for pharmaceutical use may be administered as crystalline or
amorphous products. They may be obtained, for example, as solid plugs, powders, or films by methods
such as precipitation, crystallization, freeze-drying, spray drying, or evaporative drying. Microwave or
radio frequency drying may be used for this purpose.

They may be administered alone or in combination with one or more other compounds of the 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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invention. The cholce of excipient will to a large extent depend on factors such as the particular made of
administration, the effect of the excipient on solubility and stability, and the nature of the dosage form,

Pharmaceutical compositions suitable for the delivery of compounds of the present inveniion and
methods for thelr preparation will he readily apparent to those skilled in the art. Such compositions and
methods for their preparation may be found, for example, in Remington’s Pharmaceutical Sciences, 19th
Edition (Mack Publishing Company, 1995).

Accordingly the present invention provides for a pharmaceutical composition comprising a compound of
formula (1) and a pharmaceutically acceptable diluent or carrier.

Any suitable route of administration may be employed for providing a mammal, especially a human with
an effective dosage of a compound of the present invention. For example, oral (including buccal and
sublingual administration), rectal, topical, parental, ocular, pulmonary, nasal, and the like may be
employed. Dosage forms include tablets, troches, dispersions, suspensions, solutions, capsules,
creams, ointments, aerosols, and the like. Preferably compounds of formula (1) ate administered orally
or intranasally.

The effective dasage of active ingredient emplayed may vary depending on the particular compound
empioyed, the mode of administration, characteristics of the mammalt to be treated (e.g. body weight),
the condition being ireated and the severity of the condition being treated. Such dosage may be
ascertained readily by a person skilled in the art.

For the treatment of sexual dysfunction compounds of the present invention ére given in a dose range of
from about 0.001 milligram (mg) to about 1000 g, preferably from about 0.001 mg to about 500 mg,
more preferably from about 0.001 mg to about 100 mg, even more preferably from about 0.001 mg to
about 50 mg and especially from about 0.002 mg to about 25 mg per Kilogram of body weight, preferabiy
as a single dose orally or as a nasal spray. For example, oral administration may require a total daily
dose of from about 0.1 mg up to about 1000 mg, while an intravenous dose may only require from about
0.001 mg up to about 100 mg. The lotal daily dose may be administered in single or divided doses and
may, at the physician's discretion, fall outside of the typical range given herein.

When treating obesity, in conjunction with diabetes and/or hyperglycemia, or along, generally satisfactory
results are obtained when the compounds of the present invention are administered at a daily dosage of
from about 0.0001 mg to about 1000 mg, preferably about 0.001 mg to about 500 mg, more preferably
about 0,005 mg to about 100 mg and especially about 0.005 mg to about 50 mg per kilogram of animal
body weight, preferably given in a single dose or in divided doses iwo to six fimes a day, or in sustained
release form. In the case of a 70 kg adult human, the total daily dose will generally be from about 0.7 mg
up fo abouf 3500 mg. This dosage regimen may be adjusted to provide the optimal therapeutic
response.
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When freating disbetes mellitus and/ar hyperglycemia, as well as other diseases or disorders for which
compounds of formula | are useful, generally satisfactory results are obtained when the compounds of
the present invention are administered at a daily dosage of from about 0.001 mg up to about 100 mg per
kilogram of animal body weight, preferably given in a single dose or in divided doses two to six times a
day, or in sustained release form. In the case of a 70 kg adult human, the total daily dose will generally
be from about 0.07 mg up o about 350 mg. This dosage regimen may be adjusted io provide the
optimal therapeutic response.

These dosages are based on an average human subject having a weight of about 65kg to 70kg. The
physician will readily be able fo determine doses for subjects whose weight falls outside this range, such
as infants, the elderly and the obese.

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

Formulations suitable for oral administration include solid, semi-solid and liquid systems such as tablets;
soft or hard capsules containing multi- or nano-particulates, liquids, or powders; lozenges (mcluding
liquid-fifled); chews; gels; fast dispersing dosage forms; films; ovules; sprays; and buccalimucoadhesive
paiches.

Liquid formulations include suspensions, solutions, syrups and elixirs. Such formulations may be
employed as fillers in soft or hard capsules (made, for example, from gelatin or
hydroxypropylmethyicellulose) and typically comprise a carrier, for example, water, ethanol, polyethylene
glycol, propylene glycol, methylcellulose, or a suitable oil, and one or more emulsifying agents andfor
suspending agents. Liguid formulations may also be prepared by the reconstitution of a solid, for
example, from a sachet. may also be prepared by the reconstitution of a solid, for example, from a
sachet.

The compounds of the invention may also be used in fast-dissolving, fast-disintegrating dosage forms
such as those described in Expert Opinion in Therapeutic Patents, 11, (6), 981-986 by Liang and Chen
(2001).

For tablet dosage forms, depending on dese, the drug may make up from 1 wit% to 80 wi% of the
dosage form, more typically from 5 wi% to 60 wt% of the dosage form. In addition to the drug, tablets
generally confain a disintegrant. Examples of disintegranis include sodium starch glyeolate, sodium
carboxymethyl cellulose, calcium carboxymethyl celluiose, croscarmellose sodium, crospovidone,
polyvinyipyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl-substituted hydroxypropyl
cellulose, starch, pregelatinised starch and sodium alginate. Generally, the disintegrant will comprise
from 1 wt% 1o 25 wi%, preferably from 5 wi% to 20 wi% of the dosage form.
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Binders are generally used to impart cohesive quaiities to a tablet formulation. Suitable hinders include
microcrystalline cellulose, gelatin, sugars, polyethylene giycol, natural and synithetic gums,
polyvinyipyrrolidone, pregelatinised starch, hydroxypropyl cellulose and hydroxypropyl methyicellulose.
Tablets may also contain diluents, such as lactose (monohydrate, spray-dried monohydrate, anhydrous
and the Iike), mannitol, xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and dibasic

~ calclum phosphate dihydrate.

Tablets may also optionally comprise surface active agents, such as sodium lauryl suffate and
polysorbate 80, and glidants such as silicon dioxide and tale. When present, surface active agents may
comprise from 0.2 wi% to 5 wi% of the tablet, and glidants may comptise from 0.2 wi% o 1 wi% of the
tablet,

Tablets also generally contain lubricants such as magnesium stearate, caicium stearate, zinc stearate,
sodium stearyl fumarate, and mixtures of magnesium stearate with sodium tauryl sulphate. Lubricants
generally comprise from 0.25 wi% to 10 wi%, preferably from 0.5 wi% to 3 wi% of the tablet,

Other possible ingredients Include anti-oxidants, colourants, flavouring agents, preservatives and taste-
masking agents,

Exemplary tablets contain up to about 80% drug, from about 10 wi% to about 90 wi% binder, from about
0 wt% to about 85 wi% diluent, from about 2 wi% to about 10 wi% disintegrant, and from about 0.25 wi%
to about 10 wi% lubricant.

Tablet blends may be compressed directiy or by roller to form tablets. Tablet blends or portions of blends
may alternatively be wet-, dry~, or melt-granulated, melt congealed, or extruded before tabletting. The
final formulation may comprise one or more layers and may be coated or uncoated; it may even be
encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms: Tablets, Vol. 1, by H.
Hieberman and L. Lachman (Marcel Dekker, New York, 1980).

Consumable oral films for human or veterinary use are typically pliable water-soluble or water-swellable
thin film dosage forms which may be rapidly dissolving or mucoadhesive and typlcally comprise a
compound of formula |, a fim-forming polymer, a binder, a solvent, a humectant, a plasticiser, a
stabiliser or emulsifier, a viscosity-modifying agent and a solvent. Some compenents of the formulation
may perform more than one function.

The compound of formula | may be water-soluble or insoluble. A water-soluble compound typlcally
comprises from 1 weight % to 80 weight %, more typically from 20 weight % to 50 weight %, of the
solutes. Less soluble compounds may comptise a greater proportion of the compositlon, typically up to
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88 weight % of the solutes. Alternatively, the compound of formula | may be in the form of
multiparticulate beads.

The film-forming polymer may be selected from natural polysaccharides, proteins, or synthetic
hydrocolloids and is typically present in the range 0.01 to 99 weight %, more typically in the range 30 to
80 weight %.

Other possible ingredients include anti-oxidants, colorants, flavourings and flavour enhancers,
preservatives, salivary stimulating agents, cooling agents, co-solvents (including olls), emollients, bulking
agents, anti-foaming agents, surfactants and taste-masking agents.

Films in accordance with the invention are typically prepared by evaporative drying of thin aqueous films
coated onto a peelable backing support or paper. This may be dohe in a drying oven or tunnel, typically a
combined coater dryer, or by freeze-drying or vacuuming.

Solid formulations for oral administration may be formulated to be immediate and/or modifled release.
Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed relesse.

Suitable madified release formulations for the purposes of the invention are described in US Patent No.
6,106,864, Details of other suitable release technologies such as high energy dispersions and osmotic
and coated particles are to be found in Pharmaceutical Technology On-line, 25(2), 1-14 by Verma et al
(2001). The use of chewing gum to achieve controlled release is described in WO 00/35298.

The compounds of the invention may also be administered directly into the blood stream, into muscle, or
into an internal organ. Suitable means for parenteral administration include intravenous, intraarterial,
infraperitoneal, intrathecal, intraventricular, Intraurethral, Intrasternal, intracranial, intramuscular,
intrasynovial and subcutaneous. Suitable devices for parenteral administration include needle {Including
microneedle) injectors, needle-free injectors and infusion techniques.

Parenteral formulations are typlcally aqueous solutions which may contain excipients such as saits,
carbohydrates and buffering agents (preferably to a pH of from 3 to 9), but, for some applications, they
may be more suitably formulated as a sterile non-aquecus solution or as a dried form to be used in
conjunction with a suitable vehicle such as sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for example, by lyophilisation, may
readily be accomplished using standard pharmaceutical techniques well known to those skilled in the art.

The solubility of compounds of formula (1) used in the preparation of parenteral solutions may be
increased by the use of appropriate formulation techniques, such as the incorporation of solubility-
enhancing agents.
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Formulations for parenteral administration may be formulated to be immediate and/or modified release.
Modified release formulafions include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed release. Thus compounds of the invention may be formulated as a suspension or as a
solid, semi-solid, or thixotropic liquid for administration as an implanted depot providing modifled release
of the active compound. Examples of such farmulations include drug-coated stents and semi-solids and
suspenslons comprising drug-loaded poly(dHactic-coglycolic)acid (PGLA) microspheres.

The compounds of the invention may also be administered topically, {intra)dermally, or transdermally to
the 'skin or mucosa. Typical formulations for this burpose include gels, hydrogels, lotions, solutions,
creams, cintments, dusting powders, dressings, foams, films, skin patches, wafers, impiants, sponges,
fibres, bandages and microemulsions. Liposomes may also be used. Typical carriers include alcohal,
water, mineral ail, liquid petrolatum, white petrolatum, glyeerin, polyethylene giycol and propylene glycol.
Penetration enhancers may be incorporated - see, for example, J Pharm Sdi, 88 {10), 955-958 by Finnin
and Morgan (October 1999).

Other means of topical administration include delivery by electroporation, jontophoresis, phonophoresis,
sonophoresis and microneedie or needle-free (e.g. Powderject™, Bioject™, etc.} injection.

Formulations for topical administration may be formulated to be immediate and/or modified release.,
Modified release formulations include delayed-, sustained-, puised-, conirofled-, targeted and
programmed release.

The compounds of the invention can also be administered intranasally or by inhalation, typically in the
form of a dry powder (either alone, as a mixture, for example, in a dry blend with lactose, or as a mixed
component parlicle, for example, mixed with phospholipids, such as phosphatidylcholine) from a dry
powder inhaler or as an aerosol spray from a pressurised container, pump, spray, atomiser (preferably
an atomiser using elecirohydrodynamics fo produce a fine mist), or nebuliser, with or without the use of a
suitable propellant, such as 1,1,1,2-tefraflucroethane or 1,1,1,2,3,3,3-heptafiuoroprepane, or as nasal
draps. For Intranasal use, the powder may comprise a bioadhesive agent, for example, chitosan or
cyclodextrin.

The pressurised contalner, pump, spray, atomizer, or nebuliser contains a solution or suspension of the
compound(s) of the invention comprising, for example, ethanol, aqueous ethanol, or a suitable
alternative agent for dispersing, solubilising, or extending release of the active, a propellant{s) as solvent
and an optional surfactant, such as sorbitan trioleate, oleic acid, or an oligolactic acid,

Prior to use in & dry powder or suspension formulation, the drug product is micronised to a size suitable
for delivery by inhalation (typlcally less than 5 microns). This may be achleved by any appropriate
comminuting method, such as spiral jet milling, fluid bed jet milling, supercritical fluid processing to form
nanoparticles, high pressure homogenlsation, or spray drying.
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Capsules {made, for example, from gelatin or hydroxypropylmethylceiiulose, blisters and cartridges for
use in an inhaler or insufflator may be formulated to contain a powder mix of the compound of the
invention, a suitable powder base such as lactose or starch and a performance modifler such as -
leucine, mannitol, or magnesium stearate. The laciose may be anhydrous or in the form of the
monohydrate, preferably the latier, Other suitable excipients include dextran, glucose, maltose, sorbitol,
xylitol, fructose, sucrose and trehaloss.

A suitable solution formulation for use in an atomiser using electrohydredynamics to produce a fine mist
may contain from 1pg to 20mg of the compound of the invention per actuation and the actuation volume
may vary from 1pl fo 100pi. A typical formulation may comprise a compound of formula (J), propylene
glycol, sterile water, ethanol and sodium chloride. Alternative solvents which may be used instead of
propylene glycol include glycerol and polyethylene glycol.

Suitable flavours, such as menthel and levomenthol, or sweeteners, such as saccharin or saccharin
sodium, may he added ta those formulations of the invention intended for inhated/intranasal
administration.

Formulations for inhaled/intranasal administration may be formulated to be immediate andfor modified
release using, for example, PGLA. Modified release formulations include delayed-, sustained-, pulsed-,
contralled-, targeted and programmed release.

in the case of dry powder inhalers and aerosols, the dosage unit is determined by means of a valve
which delivers a metered amount. Units in accordance with the invention are iypically arranged to
administer a metered dose or "puff’ containing from 0.001 mg ta 10 mg of the compound of formula (I).
The overall daily dose will typically be in the range 0.001 mg to 40 mg which-may be administered in a
single dose or, more usually, as divided doses throughout the day.

The compounds of the invention may be administered rectally or vaginally, for example, in the form of a
suppository, pessary, or enema. Cocoa butter is a traditional suppository base, but various alternatives
may be used as appropriate.

Formulations for rectalivaginal administration may be formulated to be immediate andior modified
release. Modified release formulations include delayed-, sustained-, pulsed-, controlled-, targeted and
programmed release.

The compounds of the Invention may also be administered'direcﬂ)-r to the eye or ear, typically in the form
of drops of a micronised suspension or solution in isotonic, pH-adjusted, sterile saline. Other
formulations suitable for ocular and aural administration include olniments, gels, hicdegradable (e.g.
absorbable gel sponges, collagen) and non-biodegradable (e.g. sllicone) implants, wafers, lenses and
particulate or vesicular systems, such as nlosomes or liposomes. A polymer such as crossed-linked
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Farmulations for ogularfaural administration may be formulated to be immediate andfor modified release.
Modified release formulations include delayed-, sustalned-, pulsed-, confrolled-, targeted, or
programmed release.

The compounds of the inventfon may be combined with soluble macromolecular entities, such as
cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing polymers, in order to
improve their solubility, disselution rate, taste-masking, bicavailability and/or stabllity for use In any of the
aforementioned modes of administration. '

Drug-cyclodexirin complexes, for example, are found to be generally useful for most dosage forms and
administration routes. Both inclusion and non-inclusion complexes may be used, As an alternative to-
direct complexation with the drug, the cyclodexirin may be used as an auxitiary additive, Le. as a carrier,
diluent, or solubiiser. Most commonly used for these purposes are alpha-, beta- and gamma-
cyclodextrins, examples of which may be found in International Patent Applications Nos. WO 9111172,
WO 84/02518 and WO 98/55148.

inasmuch as it may desirable io administer a combination of active compounds, for example, for the
purpose of treating a particular disease or candition, it is within the scope of the present invention that
two or more pharmaceutical compositions, at least one of which contains a compound in accordance
with the invention, may conveniently be combined in the form of a kit suitable for coadministration of the
cormpositions.

Thus the kit of the Invention comprises two or more separate pharmaceutical compositions, at least one
of which contains a compound of formula (1) 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 intervals, 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.

Biotogical Data
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herei n hhve lbeep Wé8ed usi nd AD | abs Nane3%of t wat® v7<88Tm 20 54
EXAVMPLES| W@ 20P74696763FCI/| 182907/ 840456 28 ExaitpPel 1 31 64
6- 1( 3S, 4P) - &(5-Chlingopyri di n- B4 1) -4-{113R 4R | <70 <198 60
5a) - 4- (4T yor ophenvi)- 4- hydrexy- 3, 5- di fret byl p| pesol di n-7- 38
VI i car bofivTTgovT [ ORgAl fi- I- v ifnegpti noni t {1 1as2 5] <7.0 27 34
2- Chl or of 5-@Yyanppyg g dne (9% figp 0. 69 n|iDIgssWap added kesa |sol utgeon
of the pyrrogrTdimgfTpmpregaigpion 10 {2043l G456 | Mmp) ) [2nd 4g
N-et hyl di--sgpropyLamt .1?(0.221d9 ST, T T BBt ONLERI e (L QqTT )
and the pFturewisS—heated—at G—under ooEn (5] Ili‘_@g%lt. The
sol vent was—enpveti-h—vacy 2 CEL thereb 23 'vﬂrszéﬂrifi ¥y w1'§8....
chr omat ography si9c; '(u{i .ﬁ?}g Wit %ﬁdi: ghr%gc t..a.‘l%c i %f'asﬂ r‘.gﬁ
polarity 1 016060 hefHandl _in_dichl t hhnet!’: o gi.l\fn { he—tite
conmpound| (1% ng, 9799 as alwhitel solidl 1+ NMR 2352 cD3BB, 1400 Mz) 5
0.4-0.6 [6HI34 k 6 0.78-0.810201] 60-1.68 WA 1 97-2105 (2H 3x 6y
2.73-2.80 (144, m 118.00-3.20 044 | m . 3|68-4.37 BH |[nf®76]62 (1H
m, 7.01}7. andsgg37-7.48 |(*8¥0 2 x m| 7.74 {1H n], 7.8(Q and 7.95
(114, 2 kdd), B 40 (1H )+ 8957 and 81 60 (IH 2 x—¢)-—LRNE~EH)—
534 [M-11:1§c1ko8347 0 (c=x 8215  Meoh) 251 s 585 £3
6- 1( 38, 4-‘) - ??— ( [ CI*rFQ)r O\/“I"Iédijl5®9 vi) S38 § (??(Q].F\) -_\R’/f414 - A??ﬁpuqrnr‘h -
- hydr oxvi 3, 8 di hefR%i pi peri di>F52pP- 965 67 68 i
vi | car bapy! i®vubl i6di ni 1864 pvieddalzi B8 31 cardbon|trdl el K 50
3- Chl or o} 6- yanppys4 daizi2ae (|priepay e2@dcecordBng| t B1US|35687,1691) 3520
mg, 0.14|mmpi) assadded to|a28D kol uti bn 6 t heipyrolsBdi ne fr &n
prepar at { onzal0 { 4@o.erg)] 0. 09 [masb) | aswdo N etshed d| | Jopr ppysaanine (G406
m, 0.37|mmpd) | nagsejomrsyriit agd 10 pé4d andzé he] msisul e <8@s fheat exd at
70C undel ML TOPERHVET Ni gN|. s5ihE| SOT VENT u&s [ empyved bsovdcua agrd
the resi duesyasT P AT €U GY [CQEINTT B MesOMBT AT apnyod Si|T14¢a) el utifag
W!th di chto ome ;Igé-lg,.lllblccbh ? ot ari |y 368 SY6 TeRX TNk 4 61
di chl or O-i‘E'f—E’u freT—t oy girve—the ;lg.g He—conp un.HJp(LH_ T, 339@1 ay a WHre
sol i d. | | =NVRHEB561D—406- Mt —b—AA—b—6 E6H—Ax—t- p—78-0785, 257
1.60- 1. 60 afit 1| 0%5 1o (om| 9% Latord £ 558g 1 Saa” 1 5h o-3—2%
(1H, m), | 3. 88-4.385%al oy lg 99.7 08 ahd-7.38 ?.J1~u (R'—peJQ—x At 70
(1H d), [Z 80 ahd57704 (1H_ 126454y g &g HAd 8 df1 (11695 5 38
LRV (Elh) 8B5 [ MRS w0 20d7AtalaapcT] 11989007/ d8hags 294 Bxami®s |

32 | 878 150 76.6 456 160 8 <B8.5 31

33 134 193 220 186 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 g5 58 30

40 69.8 580 430 <7.0 <8.5 64

41 655 >3330 3750 21 30 52

42 >2080 888 25 25 59

43 49.3 1590 248 37 44




(3RAR 53)-141133,4.9)-1-(6-Chl orapvridazin-3-yl)-4-(5-chloropyridin-2
-vl | pw ol idi'n-3-vil carbonvil -4- (4-

fl uor ophenvll- 3, 5-di net hyl pi peri di n-4- ol Cl 5

1, 6- Di chl orwpyoiraeezsne (173 ng, 1.2 mmol) was added t orer/szherod@ss of
the pyrrolidine frompreparation 10 (400 ngy, 0.23 nmol) and

N-et hyl di i'SQRrofyTagi Ne (0. 1B-d&kg [0. 93 1MDIikol 1] acetgmi trilp e (5 pt)

sol vent ‘%Umv_ebv 1y vVacuy %ld _l rr@5 e~| urll§4 ﬂb #ldl T %% L,UI erll

and the Eg‘gre WG 4eared af gaQCumnder BEPUETT HRET mgrg LA

chromat o Fapny—(StT1¢€ ) —etut Frg—w tH ul\.,lll oronrethalie—+REreast n1v)

polarity to 5% nethanol in dichloronethane, to give the titre

conpound ( t 10 4
0.4-0.6 6 PR f Jg”ﬁ@@%ﬁ%ms’iag{)d"%’kgé% M gn bR g"fﬁq“gﬂ‘w @gfg
2.72-2. 80 h@lirﬂ aanO v Welgi otmngesoveriad hoygy, compagss tayvebigle aag-pxPigysed i Fiyres 1

and 7.38-7.50 (61-1, 2 x m, 7.70 ORd), 7.80 and 7.94 (1H 2 x dd),
8.58 and 8. 61 (1H, 2 x d); LAMB (El k) 544 (MH1. Exanple 4 15

OR 4R, 53)-1-{f(36.43)-445-chl or opyri di n-2-v11-1-(6- et hoxvpyridazin-3
-vopwr ol i dibg Igentjon lﬁlgqsggpﬂ,qwthejgllewng non-limiting examples in which the following abbreviations

f | uor opheraud defiBitidns dieneddav | pi peri di n-4-ol Owve Sodi um t - but oxi de (31
mg, 0.3g mmol ), 3-chl oro-6-nethoirypyridazine (34 ng, 0.23 mol),

tri s(cbli b(egaydr:]ﬂ delneﬁﬁtﬁlbﬂdher)cd)i'daﬁlré @dmmm}g&ulmloﬂ &ﬁEsl sﬁ@:iru:{(i 009 mmol ) and
2,2'-bis enyl p 20 bi napht hal ene (11.5 ng, 0.0185
rrrml ) wer etogdded tog%aﬂéoijlaﬁ%c}nc]?trléaépmt he pyrrolidine frompreparation 10
(100 mg, 0P23 nmmol ) PP# t ol uene (10 L) and the nixture was heated at
80C under geltaGbgen tieeagantght. The sol vent was renoved in vacua and
The residug was takgamitRishig ethyl acetate (25 nlL), washed with water,
dried (M3384) and eélaglor ated. Purification by colum chromat ography
(silica) efuting w § chl or oret hane, .incre.asing polarity to 5%

met hanol i Ad di chl or éivbledetist gave t he title conpound (48 25 ng,. 409
as a yell ow foam lékedNdiprdy(iB&ion 400 MHz) 6 0.4-0.62 (d+t+t, 6H),
0.86 (m 1), 1.65 § ‘;‘.11)193208(br 1H, 2.75 (m 1H, 3.17

(t, 1H), 3 'H%‘ 3.96-4.21 (m 3H), 4.32 (d,
1H), 6. 98- l7‘1"25(m 5@%)’95""7“"%8‘2%%83‘% 2H), 7.79+7.48 (2 x dd, 1H),
8.56 (d, 1F); LRVS MEiipet540 [M - 11 V\D 2007/ 096763PCT/ 132007/ 000456
45 Exanpl emk mass spectrum peak

(3R 4R 55) ygn(4-chl in%la}{ I}H'eLé]i{aﬁ& 4S1- 1- (6-chl oropyri dazi n-3-v11-4-

(5f|uoroD\/r|d|n2v I n- 3-
vl i car bonvB®8, 5- di n@’?‘ﬁ’{ﬁobl peridin-4-ol d 5
Toasol ut i oﬁ@b( 3R, 4Rpre@yatign (4- chl or ophenyl) - 1-[[ (35, 45) - 4- (5-f | uor opyr
i di n-211) pydirolidi npc&nds)ﬂe}gqaarbmayl}- 3, 5-di net hyl pi perl di n- 4- ol
(prepared y the sa get hods as used for the am ne of preparation
starti ng fromt aI dehyde of preparation 17 and
(3R 4s, 55)F4- (4-chl %’?gé?bhenyl) -3, 5- di nmet hyl pi peridin-4-ol, prepared
accor di ng to I nterngbletonal patent application publication number WO
2005/ 07793fy (120 nBin ifYerdBromBigriphyn di net hyl sul foxide (2 nlL) was
added 3, 6-di chl oropyri dazine (98 10 ngy, 0.56 mml) tri et hyI arri ne
(0.12 m., 0.84 mml), and caesi umfluorldec§J n9
m xture waS SREHF senverenss weistimeany ipaes FERPRBYs he %*E?G'F E“t'a"Tl’f'@'aP&é{'éF‘?‘HF?e
m xt ur e wassedbim,trece have ofterebdsamolvertds toitheir andeshandie Hydxehlorida sl analytical
80| UtrrE e'ldé?ﬂﬁ@ﬁoﬂ\ﬂph? sﬂ?t #@gﬁﬁb a(rdéﬂiﬁ/lﬁﬁnl_gv&uﬁmﬂtotﬁaﬁé Free%@de@lrah?mﬁtiﬁ@lt l!‘)orrn_s are
i me X wed by in nethanol to elute the basic
pr oduc%(é EIA'%’]”SB 'Je?%bw e(a\kl/grg renmoved In vacuo to yield the title conpound
(74 mg, 49% as a colourless gum 1H NVR (CD30D, 400 WMHz) 15 7.70
(714, m, FBr.tiavBiddee (fiidutt, namdd compivisdy dskd-herdrlidbvé badn hamddxaingAED Gabs Mame
6- 113S, 4SkpRiatelf733®. 4R, 5S1- 4- (4-chl or ophenvl) - 4- hydr oxv- 3. 5-di net hyl p
fperldin-1 -vllcarbonvl)-4-(5-

20 EXAMPLES



WD 2007/ 096763PCT/ 1132007/ 000456 46 3.14-3.20 (1H, 2 x m, 3.62-3.79
(3H, m, 3.86-4.17 (44 m, 4.31-4.35 (1H, m, 6.88-6.91 (1H ny,
7.30- 7.42 (5H, m, 7.47-7.57 (1H, m, 7.63-7.68 (1H, m, 8.44-8.48
(1H m; LFWB 2063he7626 [ MH] . Exanpl e? 5 64138, 43) - 34f poyg2007/000456
(3R, 4R, 58) - 4- (4- chl or ophenv11- 4- hydr oxyv- 3, 5- di met hypi neri di n- 141car bo
nyl) - 4- (5. Example 1
fl uoropyrlg Bs 45
To a sol ut n . MERH
i n di net hyeakepiiavrlidin-d-vigicotinggiileadded sodi um hexanet hyd| silazide 1M
in tetrahydrofuran (0.07 nL, 0.07 mml) and litliumbromde (6 10 nyg,
0.07 mmol ). The m xture was stirred erature under
nitrogen for 30 minutes then methylHQ ] 4 m., 0.07 mml) was
added and the nixture was stirredj Uyt pgen at room tenperature
for 2 hours. The solvent was re _ and the residue was
purified by colum chromatography (silica) egluting with

di chl or onet hane/ net hanol / agq. amroni a 951510.B. This yielded the title
conpound as a yellow solid. 1H NVR (CD30D, ' ¥00 MHz) $ 0.44-0.59 (6H,
4 x d), 0.94-1.03, 1.64- 1S 1,73 and 1.95-ZN04 (2H, 3 x nm), 2.68-2.78

(1H, m 5 22-Ofiors5@yknadking.(deing {)%@I rrﬁﬁe:l)'wa@ac?@emasglut@gof?{h bifge #rdP) preparation

3.87-4.17 Iy 7-

7567 34 (M ”%még'f’%"dﬁgfﬁf“ﬂo opfihineda 85043 nﬁaﬁ i sfptontite ip i gt the
(1H, m), ghpyegrazdiesisdiat THC updexmitrogeni overmighfoTHesalvant wag aempsived & vagep and the
(3R 4R, 531res:’1dueM@&riﬂ@)by&di@‘nmtﬁrm@quaphﬂblmaﬂemﬁd.wiﬂrc(ldﬁ}ofomémén%pMérbﬂin@paaﬁly
1) pyr r oI i db B%%re\»hlamardtéﬁt&wﬁqué’m&o ghlé b Bl DehpdtinPME Al vy ¥d PIRESHE. 'H MR

n-
(3R 21Be @ ?’@z@éﬁ%@ o DAY OB 7305 o) PTRASBGH,
y11- 3, 5- diTet-PA2UdH . gk 3. 6%372(857!1 ) B2 [1dfi m), Z.06¥.08 sRtret (B, 2bhm), BAEH,
met hod as m)sesb &nar.ob ey, 20td)es.4f (1B Pasdnb 080 &P 1o §a)aLﬁM§&a+?%4f[MW[a]D =-

(3R, 4s, 53)73, g_géfge,p, - 4-pyrl df n-2-yl pi peri di n-4-ol prepa
accor d| ng to internatidnal patent application publi catl on nunber WO

2005/ 077935) (50 ng, 0.12 mml) in toluene (5 nL), was added 3-
br ono, 18- {Bxemyedyri dine (25 ng, 0.14 nmol),

tris (() dbgg @Lu_f@méamgm@vnalfmmﬁ@@gz; fﬂj{)ﬂz@%em\% @@é@mé Jnemﬂ d&ﬁé’ﬁ. 4.6

ny, xi de 6 g, O.

m xt ure \Afg‘éﬁsﬁ%xl}’]‘?%@%ﬂg %ggtcargﬁ&flrclogen overni ght The sol vent was

renoved in vacuo and the residue vas, purlfled

2007/ 096763PCT/ | B2007/ 000456 47 by rrat ography (silica)

el uting w th dichl oronet hane/ net ‘?é)‘l a 99/1/0.1, increasing

polarity to 95/5/0.5. This gave le/c rrpound (11 ng, 18% as a

yell ow gum | H NMR (CD300, 400 0.38-®¥.53 (6H, 4 x d),

0. 81-0. 93, 181192and208228(214 n),269278(114 n,

2.99-3 20 (1H, m, 3.61-3.94 (51-1, M, 4. -4.23 (2H, m), 4.34-4.42

(1H, m, 6.81-6.90 (1H, rr) 5 7.26-7.50 (314, rr), 7.70-7.94 (414, n,

851862% %LRMS El-i-) 510 ffs.4H+1l. Exanple 9

(3R 4R, 5SPIAROontfaes forenared ggsyiinads HS 3.5375811P i QttrnmolBwasiasyectiok

i dl n- 320/ | baldioh ofrthd pynBlice diometrépatatich 100M0 mgi MoLmmbIp brige-beliidiscbrapliamidd) (0.06

To a sol U'Enl_OmaﬂfxmoI) in acetomtnle (10 mL) and the mlxture was heateda 70°C under nhilrogen oyerni

(2R 4R SOleddhtiedBads bzl aLspy Ll S ATER L L o TR

173 5 d 3R It A taeflucyucs; %P@.sgp@an SotHsrE R i)

net hod as e'H@éd‘ﬁF SFh"PrPfée“éﬂﬂP ri@ﬁf%ﬁs'”?) Pelpir Wt5%meth@nol is tdiehipiomethane, 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,

25 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
(El*) 535 [MH].

pyr i dazi n- 3(2H)

fiidrophenyli-A-bydrox,

one LN 01




from (3R, 4s, 58) -3, 5-di net hyl - 4- pyri di n-2-yl pi peri din-4-ol, prepared
according to International patent application publication nunber WO
2005/ 077935) (50 ng, 0.12 nmol) in DMSO (2 nL) was added 3- 15

chl oropyri i ng, 0.24 mmol), caesium fluoride B %507/080436
mol ) and dtﬁlée m%%% ne (0.05 nmt., 0.36 mmol). The mx%é?e 7"?0
stirred atE;??nggsunder ni trogen over ni ght The reaction m xture was

diluted w m T et hyl acetate and vvashed vmth3x20nt of vvater
The conbi nE8-4BSEELIESARYE tlofon) igyrielicing Al o
and the c [o | dimeiby ttcrira@bs vvere vvashed vvlth 10 mL br| ne, dr| ed

(MySO4) and the solvent was renoved in vacua. Tge residue was
purified by colum 20 chromatographwe(silica),qluting with

di chl or onet hane/ net hanoVaq. ammoni & 71 II\] creasing polarity to
95/5/0.5. This gave the title co il 279 as a yell ow gum

| H NMR (CD3013, 400 MHz) 8 0.20p6~27md 61- 1 "X d), 0.91-1.13,
1.67-1.76 and 1.94-2.09(214, ax m, 2.54- 2 2 (1H, m, 2.87-2.93 and
2.99-3.05 (1H, 2 x m), 3.61-3.74 (314, m,F. hl96 4.08 (4H, m,

4.20-4.26 (1H, rr), 6.83-6.88 (114, m, 7. N7.44 (4H m, 7.63-7.78
(214, m, 8.30-8.46 (314, m; LRVMS (El+) 498 [ MRS 25 Exanple 10

6- 113S, és)'r @Dlé[’ffor hé%&lf?@%’fﬂh&“l%ntﬁ%t)%:a&&édé%gsglaon%ftﬁéspy?rgndmreg)grx re arer&wn 10
v11- 4- hyd prep

G et Py i GRNTSEO72S s a6 s WSO oraaR 016,01 .53 TR iy FppieB i) e
4)-one Cimigure wae) he@ey AOTRT 831eCHitrd@A GO NIBB.0THeGsol &t Was aerswbd) i wnucodnd the

t he car boxydidue was pitidd @@blﬂﬁrﬁ@tﬂfnﬁﬁdg%ﬁh I[o@ﬂ@utxﬁ@wﬂh@m@ﬁmﬁi@iﬁbﬂe In&easmg polarity

di chl or omgg Q‘?‘@rﬁett&ﬁm m%%lomgthgngdtg%wy e & Y cl:oq-upat?r@ gizorﬁ%g???)] as acfgh% Qha rﬂ? 'NMR

0. 25 mml) enzotr

1- (3- ditftet ﬁ?q%ﬁ%\ﬁt B P00t e QTP 16422 29 HTTRED @@ 6l B8 80 (1H,
stirred umdes.00s.2s ghem), B.68-4.30(8H] ) 639-7.03 s AJE-78D (61,1 @Y, FFaEH, b 7.88 @nd
was added 7aagi, Be o) gswneaw@ﬁHSéM)r@ttns{Eﬁﬂw[u ¢ 0ogen 5 overnight. The
reacti on m xture was luted w th di chloronmethane (20 mL) and washed
with saturated NaHCO3 (20 nL) and brine (20 nt.). The organic |ayer
was dri ed—Eé%fMgSOl f| I tered and evaporated to gl ve a yellow oily

with di ChIﬂQJr %%E‘di g}gg,g(a;ﬁl ng t he polarlty to 95/5
di chl or onet hane/ net ano 0 yreld the title co ound as yellow solid

(31 ng, 67%. IH NWVR (CD30D, 400 3 0.36-0, m 61-1), 1.18 (br,
1H), 10 1.89 (hr. 1H), 2.16 (br, 1 .7(@01H) 3.13 (m 1H),
3.6-42 (s + m 91-1), 4.33 (d, 1 «0, 88 (\d, ¢ , 7.2-7.5 (m 3H),
7.78-7.92 (m 2H), 8.56 (d, 2H)_ XLHE 358 [ MH+] . Exanples 11-46
Exanpl es 11-46 were prepared accordi ng to ffhe met hods descri bed above
for exanples 1-10, starting 15 fromthe appmopriate pyridine

al dehyde' and the appropriate 4 substitut &gN

3, 5- dinethylpiperidin 4-01.2 |. 2-Methoxypgkeé di ne-5-car bal dehyde is

(2:0m]’-rt7ar C'lg%l du %} oxn e (31 mgr,]efl 3? lmmoydg sh!or -met%gx%yln a?:%el &4p{n8.p%r2%t Im?nrt]:ls)
tns(dtbenzylideneacetone)dlpallad|um (0) (8.5 mg, 0.009 mmol} and 2,2-bis(diphenylphosphino)-1,1*-
20  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 sclvent was removed in vacue and the residue was taken up in sthyl acetate (25 mL), washed with
waler, dried (MgSO4) and evaporated. Purification by column chromatography (silica) eluting with
dichloromethane, increasing. polarity to 5% methanal in dichloromethane, gave the title compound (48
25 mg, 40%) as a yellow foam. 'H NMR (CD;OD, 400 MHz) § 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), 8.17 (&, 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"].




2. (3R 4s,55)-4-(5-Chloropyridin-210-3, 5-di met hyl pi peridin-4-ol is
described in preparafion 16. The syntheses of the other required

~

pi peridinois are described in international patent application
publ i cat i onw@Qodesdresy WO 2005/ 077935. Exanple X Y R 18dy/ie3dh7inelascDat a
11 CHN-OMe H..-6 NLRVS (APCI+) 586 [MH] 12 CHN -OMe is I-1 A v

\ N C LRVBEfkits 488 [ MH+]

10

15

20

25

{3R.4R.58)-4-(4-chlorophenyl)-1-f{(38,48)-1-(6-chloropyridazin-3-y)-4-{5-fluoropyridin-2-ylovrrolidin-3-

Vllcarbonyi}-3,5-dimethylpiparidin-4-ol

F‘
0 3
KL
cl Me N
ZN

NI

Cl

Toe a solution of (3R,4R,55)-4-(4-chlorophenyl)-1-{{(3S,48)-4-(5-flucropyridin-2-ypyrrolidin-3-
yllcarbonyl}-3,5-dimethylplperidin-4-ol (prepared by the same methods as used for the amine of
preparation 10, starling from the aldehyde of preparation 17 and (3R,4s,55)-4-(4-chlorophenyi)-3,5-
dimethylpiperidin-4-ol, prepared according to Infernational patent application publication number WO
2005/077936) {120 mg, 0.28 mmol} In dimethyl sulfoxide (2 mL) was added 3,6-dichloropyridazine (98
mg, 0.56 mmal), triethylamine (0.12 mL., 0.84 mmol), and caesium fluoride (13 mg, 0.084 rmmaol). The
mixture was stirred at 110°C under nitrogen for 3 hours. The reaction mixture was diluted with methanol
(5 mL) and loaded onto an SCX column, eluting with methano! fo remove non basic material and
dimethylsulfoxide, followed by 2M NH; in methanol to elute the basic product. The solvent was removed
in vacuo to yield the title compound (74 mg, 49%) as a colourless gum. 'H NMR (CD4OD, 400 MHz) §
0.44-0.60 (6H, 4 x d), 0.95-1,02, 1.64-1.73 and 1.94-2.09 (2H, 3 x.m), 2.69-2.79 (1H, m), 2.99-3.06 and
3.16-3.22 (1H, 2 x m), 8.74-3.79 (3H, m), 4.01-4.24 (4H, m), 4.32-4.36 (1H, m), 7.02-7.07 (1H, m), 7.29-
7.70 (7H, m), 8.45-8.49 (1H, m); LRMS (El+) 544 [MH+].

Example 6
6-[(38,48)-8-{[(3R,4R,58)-4-(4-chlorophenyl)-4-hydroxy-3.5-dimethvipiperidin-1-vilcarbonyll-4-(5-

Y
d}m

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/ag. ammonia
95/5/0.5. This ylelded the title compound as an off-white solid (37 mg, 55%). "H NMR (CD;0D, 400 MHz)
3 0.43-0.59 (6H, 4 x d), 0.94-1.08, 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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3.14-8.20 (1H, 2 x m), 3.62-3.79 (3H, m), 3.86-4.17 (4H, m), 4.31-4.35 (1H, m), 6.88-6.91 (1H, m), 7.30-
7.42 (5H, m), 7.47-7.57 (1H, m), 7.63-7.68 (1H, m), 8.44-8.48 (1H, m); LRMS (El+) 526 [MH-].

Example 7

To a solution of the pyridazinone from Example 6 (30 mg, 0.057 mmol) in dimethyiformamide (2 mL) was
added sodium hexamethydisilazide 1M in tetrahydrofuran (0.07 mL, 0.07 mmel) and lithium bromide (6
mg, 0.07 mmol). The mixiure was stirred at room temperature under nitrogen for 30 minutes then methyl
fodide (0.004 mL, 0.07 mmol) was added and the mixture was stimed under nitrogen at. room
temperature for 2 hours. The solvent was removed in vacue and the residue was purified by column
chromatography (silica) eluting with dichlcromethane/methanol/ag. ammonia 95/5/0.5. This yielded the
title compound as a yellow solid. "H NMR (CD50OD, 400 MHz) § 0.44-0.59 (8H, 4 x d), 0.94-1.03, 1.64-
1,73 and 1.85-2.04 (2H, 3 x m), 2.68-2.78 (1H, m), 2.95-3,01 and 3.14-3.21 (1H, 2 x m), 3.62-3.81 (€H,
m), 3.87-4.17 (4H, m), 4.31-4.35 (1H, m), 6.87-6.90 (1H, m), 7.25-7.34 (4H, m), 7.38-7.42 (1H, m), 7.48-
7.58 (1H, m), 7.64-7.69 (1H, m), 8.44-8.48 (1H, m); LAMS (El+) 540 [MH4].

To a solution of (3R,4R,58)-1-{[(38,48)-4-(5-chloropyridin-2-yl)pyrrolidin-3-yllearbonyl}-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, preparéd according to international patent
application publication number WO 2005/077935) (50 mg, 0.12 mmol) in teluene (5 mL), was added 3-
bromo, S-fluoropyridine (25 mg, 0.14 mmol), tris(dibenzylidineacetone)dipaliadium (4.4 mg, 0.0048
mmol), BINAP (6 mg, 0.0086 mmol) and sodium tert-butoxide (26 mg, 0.27 mmol). The mixture was
stirred at B0°C under nitrogen overnight. The solvent was removed in vacuo and the residue was purified
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by column chromatography (silica) eluting with dichloromethane/methanolfag. ammonia 99/1/0.1,
increasing polarity to 95/5/0.5. This gave the title compound (11 mg, 18%} as a yeliow gum. "H NMR
(CD40D, 400 MHz) & 0.33-0.53 (6H, 4 x d), 0.81-0.93, 1.81-1.92 and 2.08-2.28 (2H, 3 x m), 2.68-2.78
(1H, m), 2.99-3.20 (1H, m), 3.61-3.94 (5H, m), 4.01-4.23 (2H, m), 4.34-4.42 (1H, m), 6.81-6.20 (1H, m),
7.26-7.50 (8H, m), 7.70-7.84 (4H, m), 8,51-8.62 (2H, m); LRMS (El+) 510 [MH-].

Exarnpie 9
(8R.4R,55)-1-{[(35.48)-4-(5-chloropyridin-2-yi)-1 ~pyridazin-3-yipyrrolidin-8-vilearbonyl}-3,5-dimethy|-4-

pyridin-2-vipiperidin-4-ol
0 (5
Me
Ef‘“

To a solution of (3R,4R,55)-1 -{[(SS,48)-4—(5-chloropyﬁdin~2-yl)pyrrolidin-S-yllcarbonyl}-a,s-dimethy]-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 mmoal) in DMSO (2 mL) was added 3-
chloropyridazine (28 mg, 0.24 mmol), caesium fluoride (18 mg, 0.12 mmol} and triethylamine (0.05 ml,
0.36 mmol). The mixture was stirred at $00°C under nitrogen overnight. The reaction mixture was diluted
with 10 mL ethyl acetate and washed with 38 x 20 mL of water. The combined aqueous extracts were
extracted with 10 mL ethyl acetate and the combined organic extracts were washed with 10 mL brine,
dried (MgSO,) and the solvent was removed in vacuo. The residue was purified by column
chromatography (silica) eluting with dichleromethane/methanolfag. ammonta 99/1/0.1, increasing polarity
to 95/5/0.5. This gave the title compound (16 mg, 27%) as a yellow gum. "H NMR (CD50D, 400 MHz) &

. 0.20-0.37 (6H, 4 x d), 0.91-1.13, 1.67-1.76 and 1.94-2.09 (2H, 3 x m), 2.54-2.62 (1H, m), 2.87-2.93 and

2.99-3.05 (1H, 2 x m), 3.61-8.74 (3H, m), 8.86-4.08 (4H, m), 4.20-4.26 (1H, m), 6.83-6.88 (1H, m), 7.11-
7.44 (4H, m), 7.63-7.78 (2H, m), 8.30-8.46 (3H, m); LAMS (El+) 493 [MH-].

Example 10
6-[(38,48)-3-(5-chloropyridin-2-yl)-4-{[(3R,4R.58)-4-(5-chloropyrid in-2-yl)-4-hvdroxy-3,5-

dimethvipiperidin-1 ~vilcarbonylipyrrolidin-1-vil-2-methylpyridazin-3(2H)-one
Ci

ng 2 Q
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To a soluiion of the carboxylic acid from preparation 15 (42 mg, 0.08 mmal) in dichloromethane {3 mL)
was added N-ethyldiisopropylamine (0.04 mL, 0.25 mmol), 1-hydroxybenzotriazole (15 mg, 0.095 mmal)
and 1-(3-dimethylaminopropyl)-8-ethylcarbodiimide and the mixture was sfirred under nitrogen for 30
minutes, The amine from preparation 16 was added and the mixiure was stired under nitrogen
overnight. The reaction mixture was diluted with dichloramethane (20 mL) and washed with saturated
NaHCOj; (20 mL) and brine (20 mL). The organic layer was dried over MgSOy, filtered and evaporated to
give a yeliow oily solid. This was purified by column chromatography (silica), eluting with
dichloromethane and increasing the polarity to 95/5 dichloromethane/methanol to yield the {title
compound as yellow solid (31 mg, 67%). 'H NMR (CD;0OD, 400 MHZ) § 0.36-0.6 (m, 6H), 1.18 (br, 1H),
1.89 (br, 1H), 2.16 (br, 1H), 2.71 (m, 1H), 8.13 (m, 1H), 8.6-4.2 (s + m, 9H), 4.33 (d, 1H), 6.89 {d, 1H),
7.2:7.5 (m, 8H}, 7.78-7.92 (m, 2H), 8.66 (d, 2H); LRMS (EI*) 558 [MH"].

Examples 11-46
Examples 11-46 were prepared according to the methods deseribed above for examples 1-10, starting

from the appropriate pyridine aldehyde' and the appropriate 4 substituted 3,5-dimethylpiperidin-4-ol.?

1. 2-Methoxypyridine-5-carbaldehyde Is commercially avalleble. Other aldehydes are described in
preparations 2, 17, 18 and 22,

2. (3R.4s,65)-4-(5-Chloropyridin-2-yl)-3,5-dimethylpiperidin-4-o! is described in preparation 16. The
syntheses of the other required piperidinols are described in international patent application publication
number WO 2005/077935.
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PREPARATIONS

Preparation 1
5-Chlore-2-iodopyridine

Acety! chloride (11.05 mL, 0.155 mol) was added fo a solution of 2-bromo-5-chloropyridine (20.0 g, 0.103
mol) in acefonitrile (120 mL) followed by sodium iodide (23.3 g, 0.155 mol) and the mixiure was heated
at reflux with a drying tube fitted for 8 hours. The reaction was cooled in an ice bath, carefully basified
with saturated aqueous potassium carbonate then extracted with ethyl acetate (2 x 100 mL). The
combined organic layers were washed with saturated aqueous sodium sulfite (200 mL), dried {MgSQ,)
and evaporated. The residue was then re-submitted to identical reaction and work-up conditions in order
to ensure complete reaction and this gave the title compound (18.71 g, 75%) as a brown solid. *H NMR
(CDClg, 400 MHz) & 7.30 (1H, dd), 7.65 (1H, d), 8.35 (1H, d); LRMS (APCI*) 240 [MH".

Preparation 2
5-Chloropyridine-2-carbaldehyde

The iodide from preparation 2 (18.71 g, 78,1 mmol) was dissolved in tetrahydrofuran (100 mL) and
cooled to ~15°C under nitrogen. A solution of isopropyl magnesium chloride in tetrahydrofuran (2M, 42.2
mL, 84.4 mmol) was then added dropwise, ensuring that the temperature stayed below 0°C. The reaction
mixture was cooled to ~15°C, stirred for 1 hour and dimethylformaride (9.0 mL, 116 mmal) 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 fo 0°C and carefully quenched by the dropwise
addition of 2M HCI (100 ml}). After the addition was complele the mixture was stired at room
temperature for 30 min before the pH was adjusted to 6-7 by the addition of saturated aqueous sodiurn
hydrogen carbonate, The organic layer was separated and the aqueous layer was extracted with
dichloromethane (2 x 200 mL). The combined organic layers were washed with water (200 mL), dried
(MgS0,) and concentrated on a rotary evaporator, keeping the temperature below 30°C, to give crude
product (13.7 g) as a brown ofl 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); LAMS (APCI*) 142 [MH"].

Preparation 3
tert-Butyl (2E)-3-(5-chloropyridin-2-vilacrylate
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n-Butyl lithium (2.5 M in hexanes, 34 mL, 85 mmol) was added dropwise to a solution of tert-butyl
diethylphosphonoacetate (19.1 mL, 81 mmol) in diethyl ether (80 mL) at -78°C under nitrogen and
stirring was continued for 30 min. A solution of the crude aldehyde from preparation 2 (from 78.1 mmol of
the iodide of preparation 1) in diethy) ether (20 ml) was then added dropwise, keeping the temperature
below -65°C. Once the addition was complete the mixture was allowed to warm to room temperature
over 2 hours before being cautiously quenched by the addition of saturated agueous ammonium chloride
(200 mL). The mixture was exiracted with diethyl ether (2 x 150 mL} and the combined organic extracts
were washed with brine (200 mL), dried (MgS0,) and evaporated. The residue was purified by column
chromatography (silica), eluting with pentane increasing polarity to pentane/ethy! acetaie 8:2, to give the
title compound (13.34 g, 74% over 2 steps) as an oil. 'H NMR (CDCls, 400 MHz) § 1,51, (8H, ), 6.79
(1H, d), 7.35 (1H, d), 7.52, (1H, d}, 7.66 (1H, dd), 8.55 (1H, d); LRMS (APCI*) 240 [MH].

Preparation 4
2E)-3-(5-Chloropwridin-2-vYactvlic acid trifluoroacetic acid salt

O

A solution of triffuoroacetic acid (10 mL) in dichloromethane (10 mL) was added dropwise fo an ice
cooled solution of the ester from preparation 3 (2.09 g, 8.7 mmol) in dichloromethane (10 mL} and the
resulting mixture was stirred at room temperature overnight. The solvent was removed in vacuo, toluene
(10 mL) was added and removed In vacuo and dichloromethane (10 mL) was added and removed in
vacuo to give the title compound (2.44 g, 94%) as a red solid. 'H NMR (CD;OD, 400 MHz) § 6.86 (1H,
d), 7.64 (2H, m), 7.87 (1H, dd), 8.59 (1H, d); LRMS (APCI) 184 [MH"].

Preparation 5

A solution of the acid from preparation 4 (2.44 g, 8.2 mmal) 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 stired 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 oxazolidinene anion was added via cannula
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to the mixed anhydride solution at ~78°C. The reaction mixture was stirred at ~78°C for 20 minutes then
aflowed to warm slowly to room temperature avemight, The reaction was quenched by the addition of
saturated aqueous ammonium chlaride solution (30 mL) and then concentrated in vacuo to remove the
tetrahydrofuran. The solid precipitate was filtered and washed with dlethyl ether {o give the fitle
compound (1.52 ¢, 54%) as a buff solid. The ether washings were evaporated to dryness, siurried in
diethy! ether and filtered to give further product (0.42 g, 15%). 'H NMR (CDCls, 400 MHz) 8 2.84 (1H, t),
3.87 (1H, d), 4.22 (2H, m), 4.78 (1H, m), 7.2:7.4 (5K, m), 7.51 {1H, d), 7.69 (1H, d), 7.86 (1H, d), 8.23
(1H, d), 8.62 (1H, s); LRMS (APCI*) 343 [MH).

Preparation 6
{48)-4-Benzyl-3-{[ (3S,45)-1-benzyl-4-(5-chlorapyridin-2-yi)pvrrolidin-3-vilcarbonyll-1,8-oxazalidin-2-one

o

5 cl
Le O3
J&_jﬁm

N

Trifluoroacetic acid (90 L, 1.2 mmol) was added to a suspension of the oxazolidinone from preparation
5 (1.93 g, 5.6 mmol) in dichloromethane (20 mL) and N-benzyl-N-(methoxymethylitrimethylsilylamine
(2.3 mL, 9.0 mmol) was then added dropwise over 10 minutes. After the addition was complete the
reaction was allowed to stir at room temperature overnight. The reaction mixture was treated with
saturated aqueous sodium hydrogen carbonate solution (20 mL) and the layers were separated. The
aqueous layer was extracted with dichloromethane (2 x 20 mL) and the combined organic layers were
dried (Mg$0,) and evaporated. The residue was purified by column chromatography (silica), eluting with
ethyl acetate/pentane 2:8, increasing polarity to 2:3 to give the undesired (4S)-4-benzyl-3-{[(3R,4R)-1~
benzyl-4-(5-chloropyridin-2-yl)pyrrolidin-3-yljcarbonyl}-1,3-oxazolidin-2-one (1.16 g, 449%) as the first
eluting component and the desired (4S)-4-benzyl-3-{[(35,48)-1-benzyl-4-(S-chloropyridin-2-yl) pyrrolidin-
3-yljearbonyi}-1,3-oxazolidin-2-one (1.18 g, 45%) as the second eluting component. 'H NMR (CDCl,, 400
MHz) & 2.75 (2H, m), 2.92 (1H, m), 8.20 {3H, m), 3.27 (1H, br), 3.63 (2H, br), 4.14 (2H, m}, 4.23 (1H, m),
4.50 (1H, m), 4.67 (1H, m), 7.10-7.40 (11H, m), 7.58 (1H, dd), 8.50 (1H, d); LRMS (APCI") 476 [MH"].

Preparation 7
Methy] (35,48)-1-benzyi-4-(5-chloropvridin-2-ylpyrrolidine-3-carboxviate

Cl
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Sodium methoxide (664 mg, 12 mmol) was added to a solution of the oxazolidinone from preparation 6
(1.17 g, 2.5 mmol) and dimethyl carbonate (1.03 mL., 12 mmol) in dichloromethane (15 mL) and the
reaction was stirred at room temperature overnight. The reaction mixture was concentrated in vacuo and
the residue was partitioned between ethyl acetate (50 mL) and water (30 mL). The aquecus layer was
neutralised by the addition of 2M HCI (~ 6 mL) and then concentrated in vacuo. The residue was
triturated with acetonitrile (25 mL) and then filtered. Concentration of the filtrate gave (33,45)~1-benzyl-4-
(5-chloropyridin-2-yl)pyrrolidine-3-carboxylic acid (123 mg, 16%) as yellow solid (see preparation 8 for
spectroscopic data). The ethyl acetate layer was dried (MgS0,) and evaporated. Purification of the
residue by column chromatography (silica), eluting with ethyl acetate/pentane 2:8, increasing polarity to
2:3 gave the title compound (371 mg, 45%) as a colourless ofl. 'H NMR (CDCl,, 400 MH2) § 2,71 (1H, 1),
2,97 (1H, 1), 3.05 (2H, m), 3.23 (1H, m), 3.63 (5H, m), 3.82 (1H, a), 7.15-7.35 (6H, m), 7.55 (1H, d), 8.46
(1H, s); LRMS (APCI*) 331 [MH"].

Preparation 8
38,45)-1-Benzyl-4-

-3-carboxylic acid bis hydrochloride

5-chloropyridin-2- olidine

A solution of NaOH (135 mg, 3.3 mmol) in water {5 mL) was added to a solution of the ester from
preparation 7 {871 mg, 1.1 mmol) in dioxane (10 mL) and the mixiure was stirred at room temperature
overnight. The reaction mixture was concentrated in vacuo, taken up in waier (10 mL) and neutralised
with 2M HC! (~1.7 mL}. The mixture was then concentrated in vacuo, triturated with acetonitrile (20 mL)
and flltered. The filtrate was acidified with 2M ethereal HC! and concentrated in vacuo to give the title
compound (290 mg, 68%) as a solid. "H NMR (CD50D, 400 MHz} 5 3.40-4.20 (6H, m), 4.53 (2H, m),
7.40-7.60 (6H, m), 7.81 (1H, d), 8.60 (1H, br); LAMS (APCI) 317 [MH"].

Preparation 9

dimethvipiperidin-4-o]

Cl
Me
HOQ o ¢ Y
Me N

1-Hydroxybenzotriazole (230 mg, 1.7 mmol) and 1-(3-dimethylaminopropyl)-3-ethyl-carbodiimide
hydrochloride (354 mg, 1.8 mmol) were added to a solution of the acid from preparation 8 (522 mg, 1.5
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mmoel) in dichloromethane (10 mL) and triethylamine (1.03 mL, 7.4 mmol) and the mixiure was stirred at
room temperature for 80 minutes before the addition of (3A,4s,55)-4-(4-flucrophenyl)-3,5-
dimethylpiperidin-4-ol hydrochloride (prepared according to US 2006/176772) (384 mg, 1.5 mmol). The
mixture was stitted at room temperature overnight, the solvent was removed in vacuo and the residue
was partitioned between ethyl acetate (50 mL) and saturated aqueous sodium hydrogen carbonate (50
mL). The organic layer was washed with brine (60 mL), dried (MgSO.} and evaporated. The residue was
purified by column chromatography (silica), eluting with dichloromethane, increasing polarity to 5%
methanol in dichloromethane, to give the title compound (546 mg, 71%) as an oil. 'TH NMR (CD50D, 400
MHz) 5 0.8-0.6 (6H, 4 x d), 1.23 (1H, m), 1.75-1.95 (2H, m), 2.72 (1H, 1), 2.85 (1H, m), 2.90-3.20 {3H,
m), 3.45-4.05 (5H, m), 4.32 (1H, d), 7.02 (8H, m), 7.20-7.50 (7H, m), 7.80, (1H, dd}, 8.50 {1H, d); LRMS
(APCI") 522 [MH').

Preparation 10
(3R.4R.58)-1-{[(35.48}-4-(5-Chloropyridin-2-vipyrrolidin-3-vilcarbonvl}-4-(4-fluorophenyl)-3,5-

dimethylpiperidin-4-ol

Ct
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H

1-Chioroethyl chloroformate (0.8 mL., 2.8 mmol) was added to a solution of the amide from preparation 9
(870 mg, 0.7 mmol) and N-ethyldiisopropylamine (0.27 mL, 1.6 mmol) in dichloromethane {10 mL) and
the mixture was heated at reflux for 3 hours. After cooling to room temperature the solvent was removed
in vactio and the residue was partitioned between 10% aqueous citsic acid (30 mL) and dichloromethane
(30 mL). The organic layer was washed with water (30 mL), dried (MgSOQ,) and evaporated. The
resulting dark ol was taken up in methanol (10 mL) and heated at reflux for 3 hours. The solvent was
removed /n vacuo and the residue was purified by column chromatography (silica) eluting with 5%
methanol in dichloromethane, increasing polarity to 10% methanol in dichloromethane, 1o give the title
compound (305 mg, 100%) as an oil. 'TH NMR {CD,0D, 400 MHz) & 0.4-0.6 (6H, 4 x d), 1.00-1.06, 1.77-
1.82 and 1.98-2.05 (2H, 8 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 (APGI") 432 [MH"].

Preparation 11
Methyl (38.48)-4~(5-chloropvridin-2-ylipvrrolidine-3-carboxviate
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1-Chlorgethyl chiorofermate (2.33 miL, 21.4 mmotl) was added to a solution of the ester from preparation
7 (1.77 g, 5.35 mmo) and N-ethyldiisopropylamine (2.1 mL, 12 mmol) in dichloromethane (10 mL) and
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the mixture was heated at reflux for 3 hours. After cooling to room temperature the solvent was removed
in vacuo and the residue was taken up in methanol (10 mL) and heated at reflux for 16 hours. The
solvent was removed /n vaouo and the residue was purified by column chromatography (silica) eluting
with dichloromethane, increasing polarity to 10% methanol in dichloromethane, to give a mixture of the
desired product and N-sthyidiisopropylamine as an oil. The oil was taken up in ethyl acetate {30mL) and
the resulting precipitate was flltered. The filtrate was concentrated in vacuo and the residue was taken up
In acetonitrile (25 mL.). The resulting precipitate was filtered to give the title compound (619 mg, 48%) as
a white solid. "H NMR (CD0OD, 400 MHz) & 3.46 (m, 1H), 3.61-3.77 (m, 7H), 3.74 (s, 38H), 3.98 (m, 1H),
7.42 (d. 1H), 7.82 (dd, 1H), 8,57 (d, 1H); LRMS (APCI*) 241 [MH"].

Preparation 12

To a solution of the pyrrolidine from preparation 11 (350 mg, 1.50 mmol) in dimethylsulfoxide (10 mL)
was added 8,6-dichloropyridazine (830 mg, 2.20 mmal), triethylamine (0.61 mL, 4.40 mmol), and
caesium fluoride (220 mg, 1.45 mmol). The mixture was stirred at 80°C under nitrogen overnight. The
reaction mixture was taken up in 25 mL ethyl acetate and washed with 20 mL of water. The organic layer
was separated and the aqueous layer was re-exiracted with a further 25 mL of ethyl acetate. The
combined ethyl acetate extracts were dried over MgSO,, filtered and evaporated to give a pale orange
cily solid which was purified by column chromatography, eluting with dichloromethane increasing polarity
to 85/6 dichloromethane/methanol, This yielded the title compound as a yellow solid, 'H NMR (CD:0D,
400 MHz) 8 3.66 (s, 1H), 3.72 (m, 1H), 3.78 (t, 1H), 3.96-4.12 (m, 4H), 7.04 (d, 1H), 7.42 (m, 2H), 7.79
(d, 1H), 8.52 (s, 1H); LRMS (EI*) 353 [MH™].

Preparation 13
Methy (33,48)-4-(5-chloropyiidin-2-vl}-1-(6-0x0-1 ,6-dihydropvridazin-3-v)pyrrolidine-3-carboxylate
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X U

3, 6-di chl ﬂfnﬁ&yp’uhﬂ%hmﬁ P oo @gzbm&qH ig's%tf A% G
gt fur)rggola%"cggg: dﬁgﬁdﬁnﬁ%ug’%kg\%&?ﬁ%@ 4 e, MERAY ﬁ@ﬁﬁh‘)ﬂt ure was

taken up in 25 m_ ethyl acetate and washed with 20 ml of water. The
or gani & | §pegai2iseparat ed and the aqueous | ayer was re-extracted
with a fufGMeinoxpfyridin-2-gifmetitatyt| acet ate. The conbi ned ethyl acetate
extracts were dried over My804, filtere a@d evaporated to give a
pal e orange 20 oily solid which wagI puffi Tj ed by col um

chr omat ogr aphy, eluting wth dichl P ane incr eaS| ng polarity to

gg{ |50\(/jv| ggrﬁﬂ&%m%f&%%L gg \@ %ﬁ%g ognmtsli gn %g ngoe(drﬁolu%q)(% the
3.78 (t tict tjépng%-e%r ien r{] fSﬁpUnol)JF i lopogethana)(: 007nl,)l,2he(rr,qapurg s allpwergo warm
1H), 8205 2to(reom tppperatuREd ﬁtEEGA)Vemﬁﬁt UeiRlysis RSicdRrdesiblargs!y siartidg3natdviat o \alfurther
(38, 45) - 4pdripnehintiofiaystic eirpdrde Ois bl fosOnrRon wa@’a@ﬂe@ﬁn@ﬁﬂﬁ\’d’nh IRZA RS wd Ny
ol i di ne- 3gGar fﬁpé%hﬁerr 14 gurs, YR %%Qc?r/ &a%%lgn%ﬁgy gh%%%u i @0’%9??%' ?5191;%0%9 L)

=

sol ution of I e
VAT I R AR R U AN WS LA
ni trogen ey adgad grytiqusly arfiike mislieoras extasied withalichitrometharaqy 2 1e0dL) 1 Fhetbmbined

net harel sganicaedacts wikd dgas(wBe,)t iRneapited L %ggbtsﬁc{?f gﬁﬁﬁ?gifa 64%)
SLI

m xture u
dryi ng. t Lps @vﬁ*ed“@f?{eﬁg‘ffﬁd s 2R (e Mo SR T 60 Ml 0 @ )
resi due wh¥ QHrk t-PHREEHTSE kL AN TR (ihd). BOT41K2WC3. The organi ¢ | ayer
was separ at ed dried over MgSM4, filtered and evaporated to yield the
title corﬁm_@%%a pal e brown solid (577 ng, 76% . 11-1 NWMR (a: 130D,
400 M4p) BMahodpyadifde-adishidends- 3. 97 (6H, 2 x m), 3.65 (3H, s), 6.89
(1H, d), 7.31 (1H d), 7.39 (1H d), 7.79,(1H dd), 8.52 (1H d);
LRVS (Er) 335 M 10 Preparation 14 Me t3S

4S) - 4- (5- chloropyr|d|n201(1rre - 0xo0-1

The pyr 1 (Ga(SAES B mbes a2 rnd Basions S5 Sl of i lopppo rpparaton 21 (2.,
di net hyl fQ?r“?ﬁ!ﬁW'ﬁ @'C*('OIW‘EI'@"?T@?U flblang the e ultinaciuspendivaasetiay di redn @mpetature 1dv1
intetr afBﬁdmm‘émmrreacﬂonOﬁxtm‘le wiad filkPediielgh CUMEE lahd 1k YoRRT fE rdﬁmﬁeé vl to
2. 00 rggolgye tf@l:ﬁésﬁe%%gdb& gb %3?} 60%%%91&1{4@9%{5 LS cfg gﬁ‘u%th;dﬁ@dp% 1; 81“?9 ﬁ? Rg%)

before | odonet hane was a




WD 2007/ 096763PCT/ 182007/ 000456 59 To a solution of the ester from
preparation 14 (500 ng, 1.43 moft in dioxane (10 nt.) was added
sodi um hydroxide (172 ng, 4.30 mmpft as a solution in 5 nL of water.
The reacti owowmas?/®é%3 red under a drying tube overni ght PThasmai/cness
was renoved in vacua, the residue wasé®aken up in water, neutralised
with 4 equa'asxlan @dng2 Wi HEINMENE DeIg 2400 vkzP 81 3.0F (58, g)esk@lgﬂ M. sat(m r@féamm d),
20 nmt.. ofyg qﬁftrlle and filtered to 5 give a pbuff solid
contalnlng 3 'equiv. NaCl - 338ng product + 174ng NaCl). 1H NNR
(CD30D, 400 MHz) a 3.6 (m 2H), 3.64 (s, 3H), 3.7 (t, 1H, 3.9 (m
3H), 6.88 (d, 1H), 7.27 (d, 1H), 7.41 (d, 1H), 7.79 (dd, 1H), 8.52
(s, 1H5 LRVvs (Eli 335 [MH1. Preparation 16 10 (3R

4s,531-4-(5-chl oronvridin-2-0-3,5-di nethvl oi ceridin-4-0l d Ste!) A
(3R 4s

5S) - 4- (5-chl oropw di n- 2-v11- 1- (4- met hoxvbenzv1l- 3, 5-di nmet hvl pi peridin
-4-0ol A solution of 2-brono-5-chloropyridine (6.0 g, 31.2 mmol) in
toluene (90 nL) was cooled to -78C under nitrogen. n-Butyllithium
(2.5Mi,n hexanes) (15 nL, 37.5 nmmol) was added dropw se over 12

m nutes and 15 the m xture was stirred at -78C for 1 hour. A solution
of (3R 5,9)-1-(4-nethoxybenzyl)-3,5- dfnethyl pl perldin-4-one
(prepared according to international patent application publication
nunber WD 2005/077935) (6.93 g, 28.1 mmot) In toluene (15 nlL) was

t hen added dropwi se over 10 mnutes and the m xture was stirred at
-78C for a further 3 hours before being allowed to warmto room
tenperature. The m xture was quenched by pouring Into saturated
ammoni um chl oride (100 nL) and, after stirring for 20 5 m nutes, the
m xture was partitioned between water (50 nlL) and ethyl acetate (300
m ), The organi c phase was separated and the aqueous phase was
extracted with further ethyl acetate (2 x 300 nt.). The conbi ned
organi c extracts were dried over magnesium sulfate, filtered and then
evaporated to dryness to give the crude internediate. Purification by
colum chromat ography (silica) eluting with 2% met hanol in

di chl oronet hane, Increasing polarity to 10% (10:1 net hanol: 880
amoni a) | n dichl oronet hane, gave 25

(3R, 4s,53)-4-(5-chloropyridin-2-yl)-1-(4-nmet hoxybenzyl)- 3, 5-di net hyl p
| peridin-4-o0l as an orange oil (8.48 g, 83%. Step B

(3R, 4s, 53) - 4- (5-chloropw di n-2-v1) -3, 5-di met hvl oi peridin-4-ol The
product fromstep A (6.56 g, 18.2 mml) was dissolved in dry

di chl oronet hane (100 niL), triethylamne (2.02 g, 20.0 nmmoft was added
and the solution was cooled to 5C under nitrogen. 1- 30

Chl oroet hyl chl oroformate (3.1 g, 21.9 nmoft was added dropwi se to the
stirred solution and on conpletion of addition the m xture was
stirred for a further 2.5 hours at roomtenperature. The m xture was
then washed with 10% aqueous potassi um carbonate solution (3 x 50 m
L) dried over magnesi um sul fate and evaporated to dryness. The crude
oil was heated under reflux In methanol (100 nL) for 2.5 hours and

t he solvent was renmpoved In vacuo. The residue was dissolved in

di chl oronet hane (100 nL) 35 and nethanol (10 ni), solid potassium
carbonate (10 g) was added and the heterogeneous m xture was stirred
for 30 m nutes. The solid potassium carbonate was filtered off and
the filtrate was evaporated to dryness. The crude product was then
purified by columm chromatography (silica) eluting with 10% net hanol

i n di chl oronmet hane, increasing polarity to 20% (10: 1 net hanol : 880
ammonia) in W 2007/096763PCT/ 1132007/ 0004156 60 dl chl or onet hane, to
give the title conmpound (3.37 g, 77% as a yellow sh solid. 1H NWR
(400 MHz, CDCI3) 8 0.53 (3H, s), 0.57 (s, 311), 2.60-2.71 (m 2H)
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O The title conpound was prepared according to the nethods of
preparations 1 and 2, starting from 2- brono-5-fluoropyridine. This
gave crude material containing tetrahggrofuran and diethyl ether

whi ch was 10 used without further purification. 11-1 NVR (CDC a, 400
MHz) 8 7.57 (1H, dt), 8.03 (1H, dd), 8.62 (1H, d), 10.04 (11-1, s);
LRVS (APCI1 126 [MHl. Preparation 1&ABSornylnicotinonitrile 15 A
m xture of 6-nmethylnicotinonitrile (10.0 g, 84.6 mmol) and i odi ne
(20.0 g, 78.8 mmlf) i n di net hyl sul foxi de (150 nL) was heated at 150C
under ni't AseBRPUPGP! fEmUki(Fut es (reacti on exhaust was scrubbed with

bl each to renove dinethyl sulfide). After cooligng to roomtenperature
sat ur at ed aqueous sodi um bi car ate (200 ni s added carefully and
the resulting mxture was extg | uelge 20 (3 x 100 mL). The
conbi ned organi c extracts wer i‘/ne, dried (My804) and
evaporated to give the desi rBd" p Lange oil (5.659, 50%
whi ch was used wi t hout further . IH NWR (CDC s, 400 MHz)
8 8.06 (11-1, d), 8.17 (1H, ddS'g', : d), 10.12 (I H, s).
Preparation 19 25 5- Met hoxv-2-net hyl ovri q"epe 6- et hyl pyri di n- 3- oi
(50.0 g, 0.458 nol) was added to a suspension of powdered KOH (103 g,
1.83 nol) in dinethylsulfoxide (750 m.) and the mxture was left to
stir at room tenperature under nltngen for 1.5 hours. Methyl iodide
(30 Bt. wheB. 3 g, 0.481 nol) was then added dropw se over 1 hour to
the dark brown 30 m xture (exothermc). After stirring at room

t enper atoré 6f X & Ylis N Rt sthwas en, (1.0 L) was added and the nixture was
extracted with ethyl acetate (2 x 300 nL). The conbi ned organic
extracts were washed with brine, dried (MJSO4) and evaporated at 40C
on a rotfHF § Evelhéi aPrdveth%éwth%.pmy@omgwfﬁuww &ds pgt FeoPlimm

chr awat ography (silica), eluting with pentane, increasing polarity to

et hyl a or
ety aER‘:ESZ%“E“&‘%W%E Bt o G ey Dt R bhay
35 2. 45 se%ﬁ‘t[futeg y ofig ofgw(eSSEbs_rEl uegt); mdqpeg@en I;ﬂ_q;qlectﬁsi fromy Fd.“g (%l\i p:pettutﬁnd mgthpry,
(1H d. 05 mChloroperbenzoic acid (51.3 g, 0.297 ma!) was added
por ti onwesay ko gy, ammsb@ms&hatmsn%rmﬂue%mor@r eparation 19 (40 g of
al1 m xture wth ethyl acetate, 23.3 g, 189 mmol) in

di chor onet hane (1500 nlL) and the m xture was stirred at room

t enper atHgt ie aaneribered uing confirgglone PIChN efoms ohietsin tealinyiig ethérddonggtic,ion cantnsr
]g 2501r571—)2 dvase bHRL wﬂlﬁé‘ﬂﬁ%ﬁ&r@ 4 *‘(tﬁs&fﬁt%dt %tcﬁrﬂq%ts%tldﬁb%ﬂédﬁﬁtumsoy%b bf fbke
or m int_star ndi pape v

negat | va LHLER iPbeefibrly aSEIR i Pofit QneNTiERdy S IR ByER fuGgne

separ at ét¢thond.i ed over MpSO4 and evaporated to give a pale yellow
sol izg ( Mlﬁerr\mwﬁéfgh HOES 206-mdmBeréd MigUdoRtafing lohe o2 418hk REQOAIGHe @ﬂ-‘gosmons

m chl or i ow n ep
o ¢ hout TSEE e Bkl ol Fpd 30 KRGl g bRl iRg bty o

6. 97 ( 1Mtherdy atoms 1hicp Fpemigpred ingdg otippally substivgdsiy O, 48 (1H, d, nCBA),
7.94 (1ldnd the preaBAgenticBilyetedpidile saits BN atesBind@idgIiiraldy).theldof. Pr epar at i on
21 (5- Met hoxvpyri di n-2-vbmet hanol N- Trifluoraacetic anhydride (28.2

m, 2%03 2m$rﬁpov}ﬁt§ac%81'gﬁ§ito@a€?ﬁ)m&eih & 1@[@ ah@? |s??-g Lu%jth§ 5}11 éc@ﬂ'ttc?fg ggé’bﬁiafle

product frompre ation 2 hl or onet hane ,
t he mxtsﬂ[séq”@\g‘g"%sl 'Bmgthéﬂgﬁéﬁ)ﬁ’?% to roomtenperature and stirred

overnight TIC analysis indicated still largely starting naterial so a

further spﬂrcsmmn@éc&rarigltyaémac@.tz cvhéahmg kS0 (da tmpham%emﬂfy)ﬁgxr/@éme

added dr opw Wasa lowed to stir for a fur
hour s. fﬁ'g ‘gﬁé‘fae(%'"aﬁjéngd’ﬁ%%&%é Irer§’y the cautious addition of nethanol
(25@9nL) and left to stir for 30 mi nutes before being concentrated In

vacua. 2. Rcdhsaf auzbramgitocaﬁwﬁe 61 g 3Wa.$d hoemrasdaita &ép%@smtsaamei
the m tho va%esmfinclu&ng hy ratesq thereop \ghere|r|1 ?2“ |an1enﬁ opt:o%al]y su?ist ute gy one or more

substituents independently selected from F, Cl, CN, methyl and methoxy.

ac



64 hours. The reaction m xture was filtered through Cents(r) and the
sol vent was renoved in vacuo to 35 give the desired product (8.6 g,
739% cont'am nated w th 5-net hoxy-2-nmesghyl pyri di ne 1-oxide (15 nol %
WO 2007/ 096763PCT/ D32007/ 000456 62 as an orange oil. 1H NWMR (CDC, 400
MHz) 3.93 (3H, s), 7.26 (1H, dd% 91 (1H, d), 8.37 (1H d), 9.94
(1H, s).58 fompeyad @EGQF‘N’E tog clainy 4 o#Adollin PhBmapRilisally goqepipble” sally pyd solvates
5wher ei ninoindngtydiétea)tierdof| vtheNinemich fhbey!, dtdnrfophshylGHit-flldrdpiedy). Cl, ON, CF3
or nethoxy, with the proviso that when Yis N, Ris not For C, 10
Rl is phenyl, 2-pyrid 03-C6 cycl oal kyl or CH2(C3-C6 cycl oal kyI)
wherein & ﬁé’OF‘P‘HJQd ﬁ‘ﬁﬁ‘){é’{%‘i ¢ §”Vd’ﬁFPB?‘|%\'F‘f§/t% [56¢ the phaEraeR)y icheacserighly wilts and
substs t wehiss finctdipg ndieands) yesefl watedRTis opCloyciGdikyl. ON, net hyl and

nmet hoxy, R2 is H For d, with the proviso that when Y is N R2 S
not F or , 15 Het is a 6-nenbered ri n% cont ai ni ng one or N at ons,
wher ei n t“H“ec?’?‘?Pg'”‘i‘ Serdgele driBnGit 3nd, the rPhagiReelicrly ?C%?B@B'Pesaﬁ%?{ﬂssqlvﬁ‘es
t he ri ndinaindingghyd@tes)theséaf tvhe rin, RKMnyclhprommq cygohepd.i onal | y substituted
by one or nore substituents |ndependently sel ected fromF, d, OH,

t et h N NHCH3,
al te&ﬁa?‘%{ 0&’(}“’0%8?“10 ing ‘%"’"H‘e"r%&l'\l‘g%im?)‘ ﬁ°g7 @Bﬁ{"ﬁu H?rﬁ’a‘:e&H@”!b?c"?pt%?‘ea%aBﬁ%”d
fused atsolvétes mcwdlp@mdtatesmbseremfemmrew% tdotRe attachnent to the
pyrrolidine ring, to a 5-nenbered arorratlc ring containing one or two

further atoms i s optionall bst tutedb

O and T HE AP CEOM Bl B eBPaBr @ Ser il <ehPoe el THcTaiag
hydr at eém0|vmlwiydﬁat6825@eofmf@mm accordl ng to claim1 wherein Xis
N ang Y is CH and the phar maceut ically accept abl e salts and sol vates

(i ncl uding Qgrgpoﬁsﬁﬁe §&0r5.9§{0%91§ pue & 3 cafms T8O g] lp%gr(r)nragéu i Occgpt sa}ts and

2 wherein oro phar racedtd c acce f'e sa S an
sol vat essobtgtﬁ%qlqg:@plﬁ@hwmsﬂ‘sg@?f Wml@ﬁ@t isgjpyridin-2-yl, pyndm 3-y| pyrldazm 3-yl, 6-0x0-1,6-

dihydropyridazin-3-yl,  6-oxo-1,6-dihydropyridin-3-yl, 2-oxo-1,2-dihydropyrimidin-4-yl,  6-oxo-1,6-
dihydropyrimidin-4-yl, 2-oxo-1,2-dihydropyridin-4-yl, imidazo[1,2-b]pyridazin-6-yl, [1,2,4]triazolo[4,3-

20  b]pyridazin-6-yl or 6-oxo-1,6-dihydropyridin-2-yl, optionally substituted by one or more substituents
independently selected from F, CI, OH, CN, methyl, ethyl and methoxy.

11. A compound according to claim 10, and the pharmaceutically acceptable salts and solvates
(including hydrates) thereof, wherein Het is pyridin-2-yl, pyridin-3-yl, pyridazin-3-yl or 6-oxo-1,6-

25  dihydropyridazin-3-yl, optionally substituted by one or more substituents independently selected from
OH, CN, F, methyl and methoxy.

12. A compound according to claim 11, and the pharmaceutically acceptable salis and solvates
(including hydrates) thereof, wherein Het is pyridin-2-yl or pyridazin-3-yl, each of which is substituted
30  at the para-position relative to the bond linking to the pyrrolidine moiety, by OH, CN or methoxy.

13. A compound according o claim 12, and the pharmaceutically acceptable salts and solvates
(including hydrates) thereof, wherein Het is pyridazin-3-yl substituted at the para-position relative to
the bond linking to the pyrrolidine moiety, by OH, CN or methoxy.

35
14. A compound according to claim 1 selected from:
6-[(3S,45)-3«(5-chloropyridin-2-yl)-4-{[(3R,4R, 53 }-4-(4-flucrophenyl)-4-hydroxy-3,5-dimethylpiperidin-
1-yllcarbonyl}pyrrolidin-1-yllpyridazine-3-carbonitrile;
6-1(38,43)-3-(5-chloropyridin-2-yl)-4-{[(3R 4R,58 }-4-hydroxy-3,5-dimethyl-4-phenylpiperidin-1-

40 vllcarbonyl}pyrrolidin-1-ylJpyridazine-3-carbonitrile;



4. A conpound according to any one of clains 1 to 3, and the
pharmaceutically acceptable salts and sol vates (i ncludi ng hydrates)
t hereof, wherein Rl is phenyl optionabby substituted by one or nore
substi tuents |ndependently selected fromF, C, ON, nethyl and

met hoxy. ound according to clai m4 and t he

phar rnacef‘u{ 4:%)1%95 at&oa%%?%w)gg% OB SRR YgjeRridpds)
t her eof ,yllwitmng]parrdRtdini 15/l piridaTink-3-cdrbatitrier ophenyl or 4-fl uor ophenyl .

6. A cormwﬂl) @se@aﬂamgd]ﬁ il By RAY(ROR 5 -4 qabaw% 5kaithQnyBa-pA o b Riin-1

phar maceyti ca 5sol vat es (i'ncluding hydr at es)
t her eof ¥ ?/ﬁﬁ'?é’l“édpﬁ”%ﬁ'" 1§ ‘é‘ﬁd%@ Z%rbTC’B%H kyl. 7. A conpound according to
cl ai i\ 6, S-S B praenyedite2/)-¢-8(3RYARESE ¢y by 8, Seditisyl-dipbengipiperiire s

((:I QF'OES'M #ggﬂm&m 1tyh-9rn%‘ﬂ‘fylp N&%Qﬁ@{zn )-he; 1 S cycl opropyl or
e Oh e e AL SO G R PN Sl B e e

and the
hydr at esfiloohgidedypyteddie 3 Rmethslpﬁdémn $2H)-@e; A conpound according to

?I ﬁlc m g e»[md; Bes-piaspyRG Ly N-E A RUREST S P5-SHrébyid-3-51)- ﬁn@m}gﬂg\gat gsnd

| udal u

acco1]r0 di (ﬂgettrgYpa{) A ?Q]C&%E'O%‘ﬂ%ﬁ‘frm“%?ﬁ 'ﬁé @etRﬁ%ﬁ?zﬁ‘ %—ﬁ arhaceut i cglp ly
accept atﬁ[@sﬁl)‘?@ W%@I'Wf&ﬂ'é@'ﬂ@ﬁﬁ&ﬁ%ﬁ@ #illuprapbewh)-4thbeedES- wher ei n
Het is wﬁdwprpeaduyh yl]oﬁmbmmﬂm%ryi-yu Pheingl AFiaEin33(3H)-oné- 0X0- 1, 6-

LY O RfsLRE b e Siokboy X O AL SR 9 Bkl o 9351 2 1 hvlr 0

pyri m di
2- 0x0- 1, dzneﬁn Flis{ryicaibRovoyyolidin- Hlﬁ%E‘GTEPBQ@ﬂWW)@an n-6-yl ,
[ 1, 2154] ter[(3828)-8{FchBropit-pyI-1-(@BRI4R;38)-y-Lydihexyl-4-hydroxy-3,5-dimethylpiperidin-1-

6- oxo-1 i substltuted by one or nore
subst i tug%aﬁhs?nmpwx'ﬁé%a"%Mpf"dg% b@ﬂf&Aey N, et hyl, et hyl

and. et KRR SIS AP AE T Yy D EpEic P i D pieatoony -G
phar mac dutrogrehylys Bdicepyipibdrgingladit s and sol vates (including hydrat es)
t her eof 3#&!@5?1’3{[ sBks L&(sQMIBHo%I’Gm%’y}ﬁH (smé'fﬂoﬁl}p d%mh( lb)aylt)d%f&lfdﬂ ];Elar%on k4

(8 zin-3-yl optlona I'tute

m)ré sut?gcf"?pf‘l?é'rﬁ’% 'F’ﬁ[gé %?’ig@ﬁfcl 'y sel ect ed from O—| CN, F, nethyl and
met hoxy.(3R.4R5321-{((2S, ¢$))ﬂ13((5t¢hldroaxrldoﬂdnl)f‘iqﬂﬂ@r@ﬁyadlm -§Ipyricidid-3tiearbonyl}-4-(4-
phar mac euébgahiiys RGkeR G RInsa)t s and sol vat gs (i ngl udi ng hydr at es)

t her eof ri daz

is substr &% égb &mb‘g{‘@r%ﬁ‘i%d"%?"g‘gﬁ@@%ﬁ%ﬁ? efi)”éi"f’(‘f@y' ‘ci)quﬁ‘éyﬁt?riﬁ“?thyﬁw V\%‘"'
t he pyr roflcatpanglnaelidiny - yinseticmitileN or et hoxy. 13. A conpound
accapdi rsg(stsgssthqwmMsmelutokwh@b@nw@walmhéth'yw‘eﬁ@m@ﬁda%ombi@ and
sol vat e?luér!&é}?% Hgﬁg&ml}éﬂ]rp%ﬁf%iaztneqca‘obopm}‘\her ein Het is pyridazin-3-yl

substitute 've to the bond linking to the
pyrrol i G648 é’i’fiPOTOBXF 'dﬂ}ﬁ -YDEAN((FR 4RE Hbvrox @ B 5-dimethyld-rheyteiarein-1-
accor di yicattongjpgrrdmid-1§plyadizne 3fcaditrile;

6-[ (3S, I 4- 1
Pal by ar SHSISEHBR AN Al Medabn oSt tn g pRge )
i ne&-¢ ZQI"‘BW' |?-?-|ygpyrrolldm -1- yl pyridazine-3- carbomtnle

6- [ ( 3S, 4383S|-SHICRI4G TR Y(4-chilanepBenyhn-tidrbt BiRiidBRh B eridinhydeambonyB4-6- di me
thyl-4- mn&%@h-@%ﬁyﬂblﬂmlf yl]pyr ZL (ZI-cIj) one;

40y|]carbony||§rr0| I n-1- I ne-3-carbonitrile;
[ (3S, AHPS4S SCWPWPHW%H 1 4%?1%{4{@9@@%& - hydroxy- ﬁwﬁwlw@esd'ra
met hy 1-1441@aytrang} pymelidinyl kyikypeazind-3icarbanitrilel | car bonyl } pyrrolid
i n- syl bRkisRazl ey HLQfUFJhé -
5 4% _g {[&ﬁr or%ﬁ r) ‘o pg_n?b 4- hydro rﬁzsss F\f):hr&eF\t)hy b é))erldln -1 yl]caga)c(zglyl}?:; (g di e
y1-4- Wp ”dﬁb m( 1 y]pyn azine- 3 carb itile;
] car b&ripBI4BYB-LIBRI4HSS)- Q{Mu'ﬂwhendlai-i‘uyﬂr@@-zI-S)d-lr(mEj[plpendln -1-yllcarbonyl}-4-(5-
h[ (3S, nfbﬁbx,%j&oﬁr@mp%&ﬁ@mntyq;syﬂaa’z.nxé)cafiaor{In(eBR 4R, 53) - 4- hydr oxy- 3, 5-di m
Y1 4 ORGP RS Sin3nh 1-1(38,4R)-1-(5-fuoropyridin-3-yl)-4-(6-methoxypyridin-3-yl)pyrrolidin-

40  3-yllcarbonyl}-3,5-dimethylpiperidin-4-ol;

6
[
[
6
th
yl
56-
et



156-[(3S, 4S)-3-(5-chloropyridin-2-y1)-4-{[ (3R 4R, 5S) - 4-cycl ohexyl-4-h
ydroxy- 3, 5-di met hyl pi perid in-1-

yl ] carbonyl | pyrrolidin-1-yl]-2-mnethyl g§ri dazi n- 3(2H) - one;

(3R 4R, 59) - 1- {[(38 4S) - 1- (6- chl oropyri dazi n- 3-y1) - 4- (5 chl oropyri di n-

2-yQpyrrolid é icar (4- quorophe 1
et hyl pi J&R#8 CORET BftSk4- @?RP‘/’EPP{WS‘S“F W hpyiggnzsyleve ‘{dﬁ‘ %WF?JP%W.VH
i n-2- yl)chQro()r&nyl’e:i ﬁolmpylpupdajmrmls yQoyrrolidin-3-yficarbonyl}-4-

20cycl opy. é} Szl %ﬁﬁcﬂ bR 3@%8%—4@4 fluorophenyl 4 -hyd roxfy -3,5- dlmethylp:perldln

(3R, 4R5 oro yr| | uoropyriclin-3
-yl) pyr r1o¥']F%{ ?'FE'ar’HB‘%@Ti”

f | uorsophekBB145)-3-(Settromytidiy-R-pi- MtﬁﬁdﬁiW@ fluorophenyl)-4-hydroxy-3,5-dimethylpiperidin-
6-[ (35, 489) lﬁb&@ﬁ%h&l@fnﬁ%@-rﬂét r.aélzbn LﬁeBR 4R, 58) 4 (4 f1 uoropheny1l)

~4- hydr g(% 4F§ ’Sg) Qﬂ % cgl%lrolpyrldm]? 9’ - [(%% riaz [0{4%y pyrl azm 6 ylpyrré)/lgdjnr?iI cotin

onitril
256- [ ( 39laB)ongi-{-{4BRoARNEB}. S-inethyplpersinegptieny 1) - 4- hydr oxy- 3, 5- di met hyl
pi peri di®@r irgE)- ﬁg{@bagyﬂfb =chiokoRyridin-2-yl)-1-imidazo[1,2-b]pyridazin-6-ylpyrrolidin-3-yl carbonyl}-
fl uo,@opy ql n é %@p‘ﬁ etl,h e% %I pyri dazi ne-3-carbonitrile;
6-[ ( szf{s{fé? “OBSTYRIPHIDAA) Z4- ([ (3R 4R, 5S) - 4- hydr oxy- 3, 5- di e
hy1- 4- mqwsp;ﬁ&pmqjqamqu -2-yi)-d-{[ (3R 4R, 55 }-4-(4-flucrophenyl)-4-hydroxy-3,5-dimethylpiperidin-
ficar b BB S trbidinty ylgpyiﬂ.cmyzn ene-3-carbonitrile;
-[(3S, 4 .
Xy 3. 5 ﬁ %Idrcﬁa? 1%n -2- gﬁli?aﬁ? Fxg.é%ﬁ KX %oroghs(\rﬁﬁi -4 éﬁéﬁr?XIXbISI,SO%r;}tlgtlh)&plpendm-
2-yl )WP?'VB?W Yr’?lLdT 1y>{[1]1p37?ti'3$%(2'?1ﬁ@-28“'&'8?%0n| trile ;
dﬁ 4PBRIREE) B{Rséﬁﬁﬁ% ~chiofofyrizin-DyiepsenytokypdridayiezaXyridlidn-Siabbyylal p
in
or opil(r'lﬁdd %%@% rrpépbﬁ%?e"d'i 4-0{ ri dazi n- %ﬂ
(3S, AH3SHSYF %%Bwqf%ﬂyﬁd”zzwy'i% RARGSRA4 LS’@P“?IWM Tyeriopheny 1) -
ydr omahy&iy@nmnhﬂdambme}pymbimm-ylﬂﬂyﬂc&zube}ﬂyérbqﬂytﬁleoI i din-1-yll pyridazi
-carg chloro-3-fluoro yrldln -2-y1) 4 {[(3R S)- 4-(4 fluorophen 1)-4-hydroxy-3,5-
p:sge%]ol( gl maegz Bduﬁ??})nﬁzxrﬁahélé‘l yl]pyridaz % H¥ rz gr Oxy-3,’5-di met hyl
met hoxy rﬁy[(ﬁsma}&iﬂ‘é Y @fvadpyddim2-¥H-¢4H [ IRAR, 5&21(%@083pbwb6mmroxy+3eﬁ-
6-[(3S, Adﬁ).etﬁm&p[e(eﬁﬁh%aﬁb%h 1}r§§£oﬂa$quﬁ%m9@w&znﬂs BdsexYy- 3, 5- di net hyl pi

ericli
et hoxy B HISHSK R SARARTGT MR B S L RREP PV e
(3R, 4R, S&yetadningridin-trylicghaedipdrolidio-{ {r3edaairy-3-earpguitfie:uor opyri di n- 3-y1) - 4-
283@ ?@‘MKQ)—? {3 %ldlguoyép)jﬁﬁﬂ --Ob-hfizr-4R 5S)- 4 -(4 fluorophenyl) -4-hydroxy-3,5-
(3R, ZR qul p[e qj,% X rbﬂn@gyryowo @D"é}a &I’Z_m rle) 1- pyridazi n-3-yl pyrro
| i di n- 3-§3% ﬁrﬁm?@ﬂuommwn £ V'%ﬂ@ﬁkﬂ&ﬁﬁiﬂ%ﬂl@mﬂh%@ AVVEPS di n- 4- ol ;
6- [ ( 3S, dnetBidiferigiih 9naamphgdiritidn-y-)-2efhlipBRadR @) ond;: (4-f 1 uor ophenyl)

| ﬁ gygr 08‘%33343'? 3R RL PR SRy A BRYRS BB folo @i Tredmarlyh RYE. daz
56- [Qoss ahigyopgricire2-WiRyrestigify wIRYTidzpe-PRbANTip( 3R 4R, 5S) - 4- (4- f | uor opheny1
) - 4- hy dr&pas,4%) -B{Sibhmdiﬂwdlrpﬂ-pk}m{[d]R%R 58)-4-(3,4-difluorophenyl)-4-hydroxy-3,5-

13QCZII;2b58 J:t%_ eﬁ&]lh H rb;lan }é}rr it ‘cﬁglﬁé g%&rb |t§[%2|]__|) ZOzet | 4, 3-
E)] pyr id a@ 1}§ ﬁ)—dl c@orophenyl) ty ~hydroxy-3,5- d|¥n hylp|per|d1n -1 !/I]cgrlngnzyl(}Jtl?

ylicar boah;oﬂo}oyr@r(mylj’pymdwph&pyydia)zma(m)dnafret hyl pi peri di n- 4-ol ;
(3R ﬁR SS:I*F@-B-((§§1IC§} rlcﬂn é?[) QM@MHQ:E mdlfﬂ)udﬂ&er;lﬂ) 4rﬂygr@>€9.{§- 2-b] pyrid

azi n- 6- yI rroI|

onr o, TR ekl Ty eaeh PRI Wingeerro o

4- [ ( 3S, 4B} 1B-pharmebdubcatipgaceplatie itydnd-sdivitey BRUARY Ifyspateﬁ} theredfl uor ophenyl)
- 4- hydr oxy- 3, 5-di et hyl pi peri di nl-yl]carbonyl | pyrrolidin-1-yllpyrimd
in-2(1H) -

15. R compound according to claim 14 selected from:



di met hyl pi peri di n-1-yl ] carbonyl } pyrrolidin-1-yl Il pyridazin-3(2H)-one;
and the pharnaceutically acceptable sghts and sol vates (including
hydrates) thereof. 15. A conpound according to claim 14 sel ected
from 67 6-[(38,48)-3-(5-chloropyrid

i N- 2- y1)6-UBS{4S)-31R-dRyr&iy)iciv2 /4K [l ARAROGE} @ 114 lujorobhdmy b Oydrex3;35-dinerryidydripinpe
ridinl- WIJL‘&%"E y,},,]dp,y.] wrgdgzﬂergc’lar%h&m/rl dazi ne- 3-carbonitrile;

61( 38, 48) -.3- I henyl) - 4- hyd - 3, 5-di net hyl
er I( di n- ¥ @;‘% ﬁ( % 54 chloroghenﬁhor%dl%gy 3% dlmeth%,(llpll[’)gr?é}:l 1 yl]carbcgngli}atl (g/ Pi p

chl or opyahlodipyrid-3rpyrrafidit-il g]-A-nethyipyridazime@Hydrey r i dazi n- 3( 2H) - one;

§62[ )(;588464[?8'4%) 635 @rmr&ryﬁméwhma?rmlésﬁ-(ﬂrﬁé&y% 5%)-2-Aydrary 3L or opyri di
di met hy! 9" % P'P&f/‘H” 1¥9ﬁajb85¥’}8¥ﬁ?{ﬁ 5V BEiPRYaZ AR nRet hyl pyri dazi n- 3(
2H) - one;6-[(35,45)-3-(5-chloropyridin-2-yl)-4-{[(3R 4R,55}-4-(3,4-difluorophenyl)-4-hydroxy-3,5-

6- [1§ 33 %a@;ﬁp'énmhQqc@&wﬁw}gyrian@n y-4)-2-Arethl bR AR BB)and- (3, 4-di f 1 uor ophe
n

0 ety e A er SR AR R A5 RBP4 YRy A RT3
2H) - @ne; MAcq P8 ryBylidB-10dp ezt yirdne,

in-2-yl)ys [&S{cl[sﬁ% éHR.ré';ﬁbmAz&%fmsﬁmmwﬂ&mﬂnéwﬁiwwo@ 3T-Gh&RidbRh-pe

ridin- i dazi n- 3( 2H) - one;

61( 38, 48) %é/ ?g'ﬁ?{ “9%1 Hd“ghyé"yr“{fl’)z'"i&lf% %GR 4R, 58) - 4- (4-f | uor opheny1) -
4-hydr o ) 31{[??& ﬁ‘é?h'fd@nﬁ‘fﬂbsk)t“]'h)’aﬁobb%@ﬁ}npShvllalmriddlﬂmﬂ]@rwyl} (et hy
| pyri dathmB(riaﬂn 21))p@toadin-1-ylpyridazine-3-carbonitrile;

6- [(1§S 438[3331 L[s &é”fﬁt 3@5&%2 §15ﬁﬂ(s%'l'R%s‘iﬁth‘é!ﬂQoroph@%g Ridowa.di met hyl pi

eri -1-yuc
E hl or opﬂ"i'%‘?yw'i)z”%}“q@'}ﬁa@PHYHPWOEP"37? Vpyidegng 3-rbeitdeir boni tril e;
156- [ ( 3&;[8)4SB3{[BRoIN, 8)-a1t4-chilaopme RA iy dmbxy-§, §-SRe thifpib@Hind=y(]Gardongli- {3101 0p
heny1) - %ﬁlg%gﬁrﬂ?ﬁﬁ'ﬁgﬁrohdm 1- yIE)pyrlda 3ES(ZH -one

di net h ol 1 di n- I ri dazi ne- 3-carbonit
rile: yl 6p{%3% 485 3-(5- chlorc}/pyrldln -2-yl)- 4 598)-4-(3,4 dlfluoro%h(lne -4-hydroxy-3,5-

6- [ (B8, 48)eitFippr(BRI-URaDS)yidyrHdire Y ipyiiakieARl)-ent: hydr oxy- 3, 5- di net hyl pi
peri di n-gq lﬁfe'pﬁé?‘hg&ﬂydahy dbedpRable salts and solvates (including hydrates) thereof.

chl oropyridin-2-y1)pyrrolidin-1-yl]pyridazin- f 5H) - one;

61(38, 48) - 3- (5-chl oropyrid in-2-y1)-4-{[(3R 4R, 58)-4-(3, 4-d

i fluor oﬂﬁeﬁypc)mpq:urpwaqacg;dy‘;g3to5cla|m 1 which is 6(35.4S)-3-{[(3R,4R,55}4-(4-chlorophenyl)-4-

20d| rTEt ImydirBityiees- dlnqbtﬁylélpéﬁﬁ ha %ﬂ]%i{lj}-ﬂ d’hQ)l'dpQdeh Z]-Yéf)ﬂrr}d?df iR Hg@-Mth?lf)?rH)jqu ne

an har maceut i ca ncl udi ng
hydr at els}% Rer eot " Brmac %'Cgﬁ%agwﬁ%%u a Oéﬁ‘gcf‘ﬁeoq"alﬁ 'Tgohy@ia% |rfgwhl chis
6-[(38,48)-3-{[ (3R 4R 58)-4-(4-chl or ophenyl) - 4-
hydr oxy <13, optainiatdizal Rbpsdsitich compnsmg a compound accordlng to any one of claims 1 to 16, or a

in-1-yl ]pﬁ EQQerﬁﬁc%ﬁyé gaglglsgﬁ g% rtnclué/ gx%c[raq%) t(ljuﬁreo

in-1-yl] azi n- ceut PharTEI'CQUt'Ca”y
accept aB‘F‘?P@B’Ff"”@Ft %%’Wﬁ’t?é‘w(’@%cl udi ng hydr at e) ther eof. 17. A
pharpaceuti cal conposition conprising a conpound according to any one

of claing Aﬁa;@oroﬂaﬁd a&eﬁ%g m&e&tcﬁ aﬁJam %C%fgtgﬁﬁnsce%ﬁéa eyg ﬁ,tgb% YAt s

(includin at e% and a r macéu
di | uent SC¥als finckiping V%?)G?Fé??f for yep asz“edRaE'B'ﬁpound according to any one
of clains 1 to 16, or a pharnmaceutically acceptable salt or solvate

( ' ncl udijgga Q&rﬂﬁo@ﬂ@)acctsmﬁl Ef(?fany 5y of%f%:ﬁn@? toa‘lﬁmafj%%mgéeutlcally a(;lcgptalﬁ?é salt or

%gnd accgq g to a %61 one of al s

phar3 c EBYaIE dnefuging pysie)dbareer. doyjupe Bthederalmapbeleeptypiieriony obpisy siskgtes or
t her eof aufaagicalsenditiont he treat nent of sexual dysfunction, obesity,

di abetes or a urol ogical condition.



