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FI ELD OF THE | NVENTI ON The present Invention relates generally to
1- (1-(2- et voxyethsalr)s- 3- et hyl - 7- (4- et hyl pyridin- 1 PCT/IB2006/003132
2-yl am no) - 1H pyrazol o[ 4, 3-dj pyri m di n- 5- Api per| di ne- 4-car boxylic
acid and its salts. The present invention further relates to
pharmaceutical conpositions conprising this conmpound or its salts,
net hods of treatnent enploying this conmpound or Its salts, and

met hods of preparing this 10conpound or its salts. In general, the
conpound and piwzerd fa$3im)pviiMIpiine ey)C beervgveuEy bsHDEeAS PDE5S INHIBITORS
nonophosphat e- speci fi ¢ phosphodi esterase type 5 ("PDE5') enzyne.
BACKGROUND OF THE | NVENTI ON Hypertension is a condition associ ated
wi t h, anmong ot her physiol ogical problenms, an 15 increased risk of
str-oke, nyHcardial infarction, auEbaFTHEDWENTI@YI on, heart failure,
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desired. Addi¥isofehods FféfF%{'ﬁ%FﬁF'?“FVQ@@HP%“PF‘BF °’t"ﬁ galte pRypsiRedt of preparing this
hypert ensii®n ampluod or fte$alis. delgepernldihe jomprandangitssplis|inhibly e estip, sugngigipe cl ass
of t her apeut i onaghesphete-sr@ g thesphddistéripe tyba 8 (D& Uereyrass usef ul for the
treatment of hypertension are inhibitors of the PDE5 enzynme ("PDE5

inhibitors"). In general, vasg%,@gﬁognggph@lw@m |'s secrete nitric
oxi de which acts ﬁn vasc
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one enbodi men®PortE HEMPARSHE PERFOLBIHI PYFE" §‘y' compournids o680 reports anotrel!
1- (1- ( 2- et hoxsass ﬁYﬂazBm@tarﬂqYUﬂﬁdl(lyl;compounds EP 1348707 reporis another class of

met hyl pyri di npy2eydi4awtinanidibcpymoasie| of 4, 34Jj pyri mi di n-511) Pi per| di ne-4
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o[ 4, 3- dl pyri#tiuFeds: yepi peri di ne- 4-carboxylic acid, or a
pharmaceutically acceptable salt thereof, and a

phar maceutgpcal | y-acceptable carrier. In anot her enbodi ment t he
i nvention conprises a pharmaceutical conposition 10conpri sing
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et hyl - 7- (4- met hyl pyddi n- 2-yl am no) - 1H pyrazol o[ 4, 3--cl i pyri m di n-5-yh
pi peri di ne-4-carboxylic acid, or a pharmaceutically acceptable salt

t hereof , orveoen7/nsIre addi ti onal therapeutic agents, andPaT/IB2006/003132
pharmaceutically acceptable carrier. Conditions that can be treated
in accordance with the present Invention include cardiovascul ar
conditions, netabolic conditions, central nervous 25system

condi tions, pulnonary conditions, sexual dysfunction, pain, and renal
dysfuncti on. I n anot her enbodi nent, the invention conprises
use of 1-(1-(2-ethoxyethyl) - 3SHWMMHRY QF THEINVENTION

met hyl pyri di n- 2- yl adib neybotikdeny rigez Ghvefitidn Secothpised ni-rilGetSuxystyPe-gi-1-ti ne- 4
-carboxyl i ¢ aghyibyrdRleRnBRReedH4 Sahiyidacappeaiab-a-csaixyic t fir eof fis f or
the manufact yre of wa,edicaep for the treatment of a condition In a
subj ect.. Such™Cond £y ons, el Ul £ AL 0hQASEN BhabRg dhRfon
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| NVENTI ON "Ih'S det %{jed ﬁsr@-{]]'ng&ét%‘n b%];rﬁ QPP Wi b Nt €nded
only to acquahipacalifaly FREr CELF  WERE art Wit Tcanfs'
i nventions, iptesenbiryenfion [l cardim@ssHiaecopiigns PR eI e G 66t hat
ot hers skid | eghtamtotdiiensapuimarerycaadiiqns sexdal dysjyptisn. paeandigRPat s Rl n t hei r
numer ous forms, ag atdiRYenitRyaEa:, iR S iverliGsuintrioe ubaoof ikiel2ebouptdideivd-(bf a
particul ar uglgmylgﬁ&ﬁgwhﬁ}{éﬂ.I.;Jpg}gz%;0M}'@l’bﬁ,{,@;fﬁ@{@yl)piﬁd’ri&nm&rdokyﬂt goicbrao t he
embodi ment s - dESErL Bod L0t RS SREGH i i hou @0 SRl 4o Rkl
modi fied. A PREBFEUCN FSHE and jh’nlt ns . As used.in reference to
1H NMVR, t he <jisefiion kesufiegh SUPNFon “*fﬁ e Céhé)‘r*ﬁs%,g’f el 15 As_ used
in ref er edce conitiri JAVR! nepRe SyHTR @ORiens BYmonpY conpiligng pexup! SYSIEipn B 1 1y
NVR si gnal . Aadesedsitioref erence to 1H NVR, the abbreviation "d" -
refers to a doubl gtnglidr M¥RBdRERKheTvARoLBApHstametrefiForanabies 1-0-(&H NVR, t he

abbrevi ation gnf refens, £Q An0bitih-Byishinckrk-MVEolbe lpyrfdins egipdrinine-d-
reference toeihlgf‘yﬂk)ae'ee'gt e (gbbrgbur 8 Y f@rs to a quartet 1H NWR

AN L Qi IhGhE.
peak. As usecFa'ib?i‘ylPé'f'%Péan%hgﬂa%euij@@v%&?%gnaglbre'vi ation as” refers to
a singlet33lH NWR peak. 20As used In reference to 1H NVR, the ,
abbreviation t refers to a BRIEpPESCRIRTIQNRE BEREAMHRS abbr evi ati on
"BSA" refers to benisee sioes b gt insiring heRfest eitodnesv oifereapl oalr ef er s -
to carbodi | m gewdhe fRbL@winadéim-3sbNEE-metafipids- 2ty bt-pyydzgaid $-oxi de.

The abbreviation " ' Gl Shdxicd ShaiciRgeh QRsld kb B cortinbind
abbrevi ation ‘ﬂ%ﬂﬂ‘ﬂ‘%ﬁgl’u gﬁc@@_tﬁ oég% r}é%ﬁ%&féi’iﬁgmgeq;gceti c acid. The

abbr evi at #n W“PiEWES’“' ir} %cro&%ou? sgonta
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The abbreviation "SPA" refers to scintillation proximty assay. The
abbreviation "THE refers to tetrahydrofuran. The abbreviation
"Tris-HCl " wetwr/essrs Tri s( hydr oxynet hyftam nonet hane hy@coabdoodiosis2
WO 2007/ 054778PCT111320061003132 The term " cGW- nedi at ed
condition"” refers to any condition nediated by cGw, whether through
direct regulation by c@Gw, or through Indirect regulation by cGw as
a conponent of a signall i ng pat hway . The term

" PDE5- nmedi at ed condition” con on. e

PS5 enzyme. . Paure : Sye FaciPen o AP YeE R Sk D AT o ppdlen l®
subj ect havi rgMRisEenabHE i(gphoxgtivg- %F %6(4@%%"#&2@ gt §pypzolol4.3-
hypert ensi on dpyringdissdjpipérdine4-taboaylityosdt mefesiiyeratdypri alonoand infcombgtation
treat ed to phraNediap@in a AdtbisGhontr@bs yypetdvershaBrl. The term
"pharmaceutical ly acceptable carder refers to a carrier that is

conpati ble wth 10t he ot he[g élp_g['r?]g c?a’%rxpcg %mmm tion and Is .not

del eterious to the subject nace ally
acceptabl e materi d de@ﬂﬁ%ﬁ%‘i@‘?“&ﬁ”’@ﬂ”‘@@‘ﬁ ‘%'Fténd\é%‘ffg’ﬁ" %?E"ag' ‘?“i'eﬁﬁf%adﬁ'r
solid filler thegwiefplcaps bnqaticaptts prigelpiepeane itppraciralaRpeaiPgo hagopiR Bl |

i nvol ved i n oathe 3 mey adapt 4 apptyprenitvenmignsdn ticlrepme @k fosgpesstthey Thebededf er r ed
CO”DOSi timn deRetdse redbirdnitats BRI pAAELaPilise. 68 validna fthetdfore, 4 Aot libitelTo the

"therapeuti Caeln}oxdafﬁa‘nfs%gscmem@mp&rﬁcm&esr@r iy bflafiddél maiByNt of drug or
15pharmaceuti cal agent that w elicit t}ge bi ol ogi cal or nedi cal

response of a tissue, stemor aninmal that is being sought by a
resear cher or2-AERRY .dDEf'""'c'“s The term "treatnent' (and
correspondi ng t er Asused in esferencedip tH MR, S symivel T refersdd 2 dYRsamisakbshiitye r
restoratiise, and pseyeintaibdnoeo tH N, me afbreyitica "t udipreoR brodd el NMErsignal.
"pal liative treat gBRbd in k@t tHONNH, 88 biiRRthtich Rkl £60ublét 'H RUR @&t he

effect or intensi wusgé in ?efe%a&% 4] iR, Ime a@me%fammtmfaee{olmﬁ.prw kigpeat e

condi t| on. The t i 1 | ng
term " prophyl acti és ‘ESF‘@&{B ‘:‘i’i"EE"ai rﬁ\eﬁe hgd b’e‘” £°icér8%m°a§uaﬁq H h'ge)gonset
of a preclinicall §ewed -aeafﬂreneedﬁmwwavbfeawrfewfe o L RS

onset of 2D precl i néead in efaraiesty Hs’ﬂ"é‘é;é’eekﬁbreet‘attoeﬁ'd’ﬁfﬁfﬁéﬂ?‘!'ﬂ*?tat'Wﬂ)‘]eé‘&t The
term "restorativeThdaBabuamsiBsA efiests bdvide tsn@editwmint t hat- halts the

progression of, regduegsidilitchiRrRhOgivsdinpai f estations of, or entirely

el imnates a condif, agaedfamonaoag@n&&md%@hﬁsum%s bovpi per I di ne Conpound
I n one enbodi nment i nv t he conpound

n
havi ng the struct E?fe@bbre‘faﬂ@ §?QP [ore t%él E't”?'a((’drgrgm@uf ‘arly the
phar maceu?d cal | y- Zeecsbyeviaiore ERTY teleys *%T‘hﬂeﬂ%"ﬂﬁ‘@ﬁiﬁ‘ff’&%" acih e '
30corr espondi ng nawebwévialin “HERFSeesET-R-Hydroxyethyl)-1-piperazinesthanesulfonic acid.
1- (1- (2- et hoxyet hyhe)abievidibry HRMS"(relers® HRY REspitiod Mass Spectroscopy (electrospray
yl am no) - 11- IavLag ebsilébean dl pyri m di n-5-y1) pi peri di ne- 4- carboxylic
aci d. Unl ess ot heqy a%&e@an.f?nt fibact b oiBFBGRGe 3l | tautomeric forms of
t he conpound, and lf &(;@ a1 L\ig cep E e sa S%gmrgs ghe
conpound #hd its f”éFLPPU FRLersp gty °?rahly erred to in
this application 5‘3%@?[@‘"3‘“”"(5@%6'255& Bdéﬁ"’fﬂ’?ﬂ’ém@ﬁﬂ'fpound The

Ca. r boxypi peri di n&heGbbrpdrtiond NAN{TIHR)E feielrs to wwrnemwﬁm@'s"@@e an | nhi bitor
of the PDE5 enzyngue abbreviation “pflinei@rai® pRaleadini@inits. t he present invention

s directed to tngul kg fud Ml @hahiifof@ioxypl peri di ne Conpound.
o oot ol s R REE RGN Fb@ﬁmg&g@@o@u sgected to the

phar maceutt cal | 3l peridi ne Conpound.
W02004096810 repoi”EE’s,aID e‘ﬂf’é?ihg’%fef%%ﬁﬁ%mpﬁ ty gEHEI’I cal Ly enbraces
the Carboxypi peri dherrbbrSaatprOTINT refend te lebahytio™W@P 004096810 provi des

exanpl es of speci fricabBromgueiLImesOKirdids i Tihgdrgemetsyamnibondthes hirstchididecl ose
t he Carboxypi peri di ne Conpound Itself. The 10Car boxypi perl di ne -
Compound, however, possesses at |east one or nore different
properties :




relative to the specific conpounds described in W2004096810. These
properties include, for exanple, efficacy (e.g, greater In vitro, ex
vi vo, and/ ovokw7e$4rm pot ency), safety (e.g., greater selrexiBaobdyo3i3z
and/or | ower toxicity), pharmacokinetic properties (e.g., C'," |onger
hal f-1ife and/or | ower clearance), and manufacturing properties
(e.g., ease of synthesis and/or availability of 15starting
materials). C Salts As noted above, the Carboxypi perl di ne Conpound
may be in either the free acid formor In a salt form Different salt
forms of the Car Bbssml BRIttt NEC AP HENE A IR D phy si cal
properties rwlebithreugh diregtaredulativh hesGMPA gl Ipidieg) reoddpayicE¥R2%9F  t he :
speci fi c sal domb&ernos signifngGarv2gxypi peri di ne Conpound potentially can
| mpact, for examg}SwemPPPRAMs ERidn hirs BladfcoRdion Mediatdd by B gBEsDf
tenperatuges_and/or humdities), conpound solubility, and other

conpound phySFEaT properties that can affect a drug product, fm*nn

addi tion, salts dPe® h@’?%ﬂ?}qu?eﬁierreﬁﬁii%aew@?pcnﬁ%’ﬂ__ Pgener a ﬁ W have -
great er aquebesiegspilisertension ¢r rgaePikido & BHPPIERTHSE FAHY! "?“P‘ér@at%d(fi’ *¥gfm 25
Wher e t he saddntradfuch yper@asidmoxypl peri di ne Conpound is adnministered to a
human or ani nal SYPjeRFbhdRRaIRNOREHEbOcanTO Fefestaatiiey thal Seorfimtivld witbvi tro -

testing) ipt hge SRl ingREGHEd: AP bonpbsiioRard 'féaiBtr@I@l?ﬂbhé o e kibjeaC oA kaldramayal t .
The term “phar n%cre lé(t: Iugc%!lylax eﬁgb(ferpatte%ﬂlc%m @*it;n or&e‘ﬁfc]@fﬁchtaga ﬁ’quﬁ_%rl&lidtfih@,t I'S
general |y colfstReTeed St abl e Tor . huma gonls%rs;rrptl on (particularly a
non-t oxi ¢ safignt exsypiantyeRvENef LePPR g A I PSSR PE Yo 6T Ude base

addi tion sal themigal dgent Tep RaiRIEE sopRosiien depengt ondiedneBod g APRIUREIRG ng free
aci d. These sal t sthi iepi ttalabsuticatinetidvtivepmeysti refats th rateeaveeidiuppfal neans
from t he 151 egnaafueslitid adel@nalvar dientepiopgita atneicalsgoueinth tissue, systom or .
|11 ustrative hase addihsQon SR kssa@fer blaficlear boxypi peri di ne Conpound
i ncl ude metafTic ﬁalang-jtrQés?ra?n?gaq Edﬁ'gﬁﬁ’a%‘”& ﬁalrmsr'\fﬁéa‘%xld%aﬁ%‘ﬁn&ucle@ﬁzhﬁ'alﬂ@;»_

al kali metal (group [ ch -as, Lum, di.um a assi um
salts), al kalFRetve:ant eYpRrtyr reaypepiih? T%ﬁ‘jt'_ -@"gltetr@ Pe @%‘éﬁ%ma‘? °C a?fé}l {am and
magnesi um salreatent (B8 azsds errederes Hrsiertar igeshyal » cdipinaspiiechiiaf cdng ¢ s
(such as 28! utie BahamiE dhatermCpreahtilvd reaBregitipidiheiresgonfing BINIRORYPYE made

f r om secondagyumdn®y bk foeribnstevdhing 86 Brastyf Spciialysucdnt @sditon gwetheeati ne,
di et hyl am nﬁ?re éel;'lllngill‘ﬁ)e &4 Qﬁpeclﬁwf'@%@#ﬂ@@aerbea cobifh Fanohiani meem

tri et hanol ani ne, enedi am.n |- di " hA i B6aic
melgi um ne ( NERETFNA | (?%eegﬁré?&m%me%hg hglglt%%@%%%&g%g%ggh?ﬁga%ol i ne)

rocal ne,
and salts nadenEHERIChE] SHEK SinRelsa eTtRE MASHRI% as ar gi ni ne, |ysine
and histizdine). Exanples of suitable acid addition salts include,
hydr ochl ori de, chysaenaniaepcuhd dr of | uodde, hydr oi odi de, borat e,

fl uQroborate, phogpghakBedirmiihe gedntvesighBinprisesthdyssipaadinvind tosyhatre,

gi ycer ophosphat e, hexafl uor ophosphat e, t aphosphate, nitrate,
bi car bonat e, carbonate, bisul ghate, sul/??‘e, dodecyl sul fat e,

sul fonate, nmethanesul fonate, etdpanesul figndtte, Sbenzenesul f onate,
t ol uenesul fonate, trifluoronet hakesulNondte, tol uenesul fonate, 2-
hydr oxyet hanesul fonate, cycl ohexyl gaj ul f onat e,

2- napht hal esul f onat e, canphorsul f e . acetate, adipate, .
anthranilate, aspartate, ascorbate/ aNgelNat®, irifluoroacetate,
phenyl acet ate, benzoate, p-hydroXybenzoat QVI ate, butyrate,
8- hydroxybutyrate, canphorate; cansyate, citr@te, enbonate,

edi syl ate, esylate, formate unmar I n ;

di gl uconat e, [EM4/%5 @?”'cf'ﬁré'lﬂzti”c?&?ﬂ?c@‘,%{:?w'ﬁ%e 3%%5?‘ %f“*%é %0 Foye" T:.e ,
hept anoat®, gbrsershdns name aiitis comeavaHe it 2o APBUND-ALEY- 17 '@?‘WFpgrhfj'a’f e,

| sot hi onat e, ylaabb)aHeyratciptasdiyomidit-ey)pireridae-é-carprxilie agice Uniaespaivise gated.
mesyl ate, ni G doRpduRd, alB@émRkeiomaXsEthedompoupd hid iheathemagmativa biaecepiable salts

pant hot henat g, DEGELIRALR s RUEHEAE BrmsRietBilstivay reRirb MR Mplication as the
cycl opent anepr opi ohat e, 3-phenyl propi onat e, pyruvate, saccharat e,
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30havi ng or susceptible to having such a condition by adm nistering
to the subject a therapeutically- effective anbunt of the

Car boxypi pave dioness@mrpound. | n one enbodi ment, the treatpo®mg20bd00380
2007/ 054778PCT/ 132006/ 003132 preventative treatnent. |n another

enbodi ment, the treatnent is palliative treatrnerit. Th still another
enbodi nent, the treatnment |s restorative treatnment. In another

enbodi nent, the condition is a PDE5-nedi ated condition. In another
embodi ment, the condition is a cGVP-nediated condition. A condition
I'n Swhich, foP2PHHraHne Comprupr+ The Carprrvpipesitioe Pampqundsussiul.dos psBRIB A% 20 'and
whose pr oducthiiter gbtheRRE5greying nodul at'ed I n response to the PDE5
enzynme, woul d t hemehosmiotiment, tapicckariehiion iddisadddene rediidbachifiy cGWP. In
anot her  enbodamebiperdtiil@cspaghdl i on is sel ected fromthe group

consi sti ng of In anotr?e%rmog}ﬁ@ﬁ.%l REonCRBb ik &Qc_ﬁt%d b @{gf*?r!aée%ticgipndr tions,
central nervous s géagsrgfgﬂog,r"%tl gqg'g gu monary condi t1ons, Sexual
dysfunction, Parn and 7 en Crine £rapgund. | n anot her .
enbodi ment, the cBRETHFIEHOrepots agarugpioupew s that owpirdiviempprestsp ect ed from
t he group cortgibaypipaiidiod Cdmppend: ithoiigh WORIEIEE1d Pragjdes ssepits @ibpecific

hyper t ensi on,compshnte watinthdyepes, it @asiondkslose the TaBadYpeddide@oinfund itself. The

hyper t ensimn, cafegRRMaihy CINPBE RS QPIsseds Sk BdsEhe SYdPditefontpiR&RL €NSI ON,
 hyper { ensi Qa5 i bk AbobduShARE] FRoBIREHbeNRL AR Gl alEd Wi th
at her oscl er.osi s, eaequalzg engva cw ar ny glrtenm on); oﬁp "cat 1 ons
associ at ed W TRy PEr? ri%?rgﬁer?qv B4y n% VL ERPSEY RN fbrifisge
congesti ve h&8FvY gdfopierer toxiqlyy, prarmesqkigik eroreipuladofrar BFEET alrisdndlerdr enal
function)p vddwerrdeatendeh gl rignufpatiriegpropstics belos pasg nYyriivkie amgiiachvaiabiltyeon t
(PrinznetHl ) sanigg masrialgier i pheral vascul ar di sease; nyocardi al infarct;
stroke (including stroke recovery); thronboenbolic disease;
restenosis; argmriosclerosis; atherosclerosis; angiostenosis after

bypass; angi opl as i,ncl udi 2 cut anequs transl um nal
angi opl asty and [ESX"@%?%%%&'SB%P%WZDF%[‘Fﬁ%{?p°‘§'8mﬁ53ri§/e"5ﬁ ® g agd foyry o
hyper | i pi deni"? sahViy Hiferepisaliesn sftheiCapeyriperidng Sempqued raay hava diffeset ng
Kawasaki ' %) syphdira refertiehielative tf eabt athee A¢dondiodly elilastipn oDmCppetfic salt fdmeat ihe
failure, decoepensmtia dvepsuind paknlialy @n Imsacs fobdxhrpld) Sdpbunt Shtlikif(gich as
di astol i ¢ heaje afaRde eeMpordttbd ani&HRlirhidited)] BhpollroibifPhdd\dihEhcodlogHat
ventri cul ar %ﬁ@lEaﬁ chihet 6o P b Gl ol o dobblnLond Y RS EL L ORI e
Raynaud' s ph onenon reecl anpsra, pregnancy-induce I ood
o5pressure; CAPRTPEHY E@Y H@ Pavsg%tﬂﬁﬁuéﬁf é"?“b’g&'&%‘/’lﬂ? PEespending fire pUd fory,
anot her eftbodi mentherqthrsalt i Gaibppriiedding Fpanounrsisgdpinistered togrhemaner
enbodi ment , &tieal eubivchi(asicgprsedsio, frn bxawria psp fdnjrpire teging)i toaealt preferaliyos Mer
enbodi nent,  bikemaeaticki} dctspiable sqiLITHEGNA fpyanBdch@ibdlPdcodhiepie 4168k Bd-call N
anot her enmbogiiiBgtherally BéhsBRE RO Ry Hu&am%ﬁﬁ\pﬂt‘,\%bwu@ﬂy ABh-BxRRt her
enbod! nent, tPEa%m&:QJ?E l% 4109 taébr% s:glg @i?&d?l)elsg ﬂﬁ%rstai%s aﬁc? altc'féragdit'orll Qéltsaor??‘t her
enbodi rre;#o, { he coqﬁ1 L Lion 1S s%s of Ic neart rarture " I'hanot her
enbodi nent’, FHEFREITG"ET B oS gﬁ‘ﬂ’&?‘"y MAY B REPHE Y SABBUAERens P e
condi ti on | srescid Adrstasboxpirerighetdprtnénbodi nent, the condition is
st roke (i ncl udi ndiusttatielbeseraddiipu eaitydf the S&rbaypipaing €ompimaUetiuteendaliic édhe
condi tion i samoRaRiclald, Wbtahis SAShaALEEkaindid) (R RS 2kl (bidh adltRinliaGin S8
(i ncl udi ng CP:{?%QM RS, Si@hre ShrRChelal (GHIpUIE Saifd fBUARs GORR éhlengbqrs% sa

at herosclgro | esi ons 0 di c?"lae ., _per.1. |s,c|ﬁ)'em' a,
Vel vubar BneiopirerikbBes BEREEE oAl Lihar bt s nbs el Cpng Tl
clots, vascuf"%{?deéﬂﬁﬁ“#eé@f“is@)‘??gdaaf‘ﬁw RNy RS dNeh aerataae,

di | ati on, vadeaminestistyiamivalsihkriolming, dethanatardnehigethanolemise effulleasiaaine,on) ,

I n anot her enNjyodtiensRihylersbigmits) melidming N-rhehy@ludBinalpptbdafe, GRREHrdohiland _
sel ect ed f r OpolnBRan@ERYRade WO baibidWehind EoidS Y020 BBinidte, ystheA@ hisidind.] NCl udi ng
type | and type |l diabetes); insulin resistance; syndromnes of
insulin resistance (Including insulin receptor disorders,
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15cer ebrovascul ar acci dent, denmentia; concentration disorders;

Al zhei ner' s di sease; Parkinson's disease; anyol ateral sclerosis;
Hunt i ngt on'vgo soseas® mul tiple sclerosis; Creutzfel d- JageRagdédsase;
anxi ety; depression; sleep disorders; and mgraine. In another

enbodi ment, the condition is Al zheiner's disease. |In another

enbodi ment, the condition is Parkinson's disease. 20ln another

enbodi nent, the condition is anyol ateral sclerosis. |In another

enbodi ment, the condition is a concentration disorder. In

anot her enbodi nmengxamplaeof euntkitl dcid@nditios saits Pekldebiddchonziemgdribiraies el ect ed

from the groypqgasb, Shdéidic ooRk! fibBoratC Mokt BRhdgat Mbiphald, ShyiRSs
Cystic 11 DT OghSndd lidBlofhotihab HihiokErddbta@RAHostHREARE nbARRY 1 S:

and chronic reng nonayr truction. anot her

onbodi ment , (HESTEE AP yiee, Satess Ul Sfere R e RS G Fipereg et
condi ti on § s aeraresuiigadian o Eneaipais MilyProgitpnesuiRaRth qugesstigeatut e pai n
associ at ed wihydroxyethanespifapie,syriayenyiamindspifopates B-hahth@esbiipdatereaniphorsiienate,
condi tion is #hieRbigad)aitanik asfahas adbbad) bigdhts, iiadrihcétits phidi@acetate,
neur opat hi ¢ QahRat, ipRGdeiheAbaiROREARS, RBthL p-RRIMBLGHES, cAfitholdR! dAmsyate,
assoct at ed w40 Pekl ANCL Al SANSE orle, HhAHE oon DS UEARALD Y heorted" P2
tunnel syndrone," back pal fl Acl uar n pai n dssociated \Mr‘ﬁ

30her ni at &1 GHUGHTRR WA BBl EBPIPS AEEePRpee, REREINEIES: of ¢ he
| unber facet igstifonate isoligateyaptate daciopiprtednalaipa aleats: Fafdelpipdrepdate. ifotinafre
post eri or | onuptde) ciaiagl peniigamembats, pdnthathierete mectinain ciemrte rivelate, prapichatedi ng
t unour r el at agleidpaitdhesrbifidiaia,B-gaeryRropiaiatd, pylieded] agbiaratef @mdyak, spalad, or

visceral pai r&ccﬂﬁteﬂ@l&aﬂih@?%@ie%a?aﬁta%ﬁ&yl&@ﬁ%ém,rgmﬂ@d%’ta.(tl’li&?slnh\d.iaﬁtg
post chermweruagééanséxtg_dr one, chronic postsurgical pain syndrone, post

radi ati on"syndrone, pain associated Wwth i not her a qr i n
Saseoct at edl wi ¢ hFHTHHan SHRse A o Hap At P sl e Hra Py

ost eoar t hdt i sSepilgnarEYseRRGital anf Wemiuthi (e Weinggin dimeanp 38%2) sur gi cal
pai n, post herpetic neuralgia, trigemnal neural gia, HV neuropathy,
phantom | i nb mahmegsentral post-stroke pain and pain associated with
chroni ¢ abgohol i sg YR By fiRMEN, $HEterk E&BxFhipe e CoRboBindi&d vl 8he |
spinal cord i o bk ALELDIIReSedlo BRARE w1 RPN Ml b Ao
deficiency. In a oPH%r enpodl men e condrtiron 1s na |4gea%t|}{e gain
{incl udi ng pafth-FEIRrYeREnEYarneld oyt PR g S peridine-d-catboxylic acld.

st rai ns/ spr ai Represaylating tauippaicdsomes of thaffagowpipasifinaFRNPA fig shayymbelow:

2007/ 054778PCT/ 1 1320061003132 pancreatitis, post-operative pain (pain

foll owi ng any {type of ysurgical pnocedure)); posttraumati ain, renal
colic, cancer in‘a back pai ngl\, In her enbodj mentthe :
condition Is p;ﬁnagodiated with gnfl tion(includi/ rthritic

pain (such as tewarthritis and xhe t'6i d di seas€ pafn)l ankyl osi ng
spondylitis, vi ‘pai n (i ncl ugk ff | ammat ory [ . :
Sfunctional - b IIQLsorder, gast r'g-esgphageal refl dylspepsi a, '
I rritabl e bowel/ sy¥drgnme) functiopal "abdbm al  pai syhdr pne q.ohn' s
di sease, ileitTs, w8 colTtis, dy rhedl , cystit#s
pancreatitis and pelvic pagn). In another emgodi nent, the cond tion
Is pain resulting from nmuscul o-skel etal disorders (including nyalgla,
fIbronyaI%%a, SRARGAN¥IA TS, sero- negaduoM e NONr heumatrduger i3)
art hropat it es, non-articul ar rheumati sm dystrophl nopat hy,
gl ycogenol ysi s, 10pol ynmyositis and pyomyositis). In another-
enbodi nent, the condition is selected fromthe group cons's-trig of
heart and vasguhsModd¥iriattibdCl udi ng pai n caused by angi na, nyocardi cal
Lnrarction, m U kG BReuonihbCRhitbdsribnodsa Dty aszom%ﬁ]% aeaRe,
S S . | L

13 2" p BT i 8 S by BT

condi tion ou

(1 ncl udi ng m Q‘ﬁe‘?iif‘er@"g'ﬁEHhea%a’W@Pﬁringcgﬁ‘pPWdaﬁPge ???Bd"ﬁ‘?"bfrﬁ?’ﬁaémw ¥ hout
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I n anot her enbodi nent, the condition is an ophthalmc condition
selected fromretinal disease; macul ar degeneration and gl aucoma. In
anot her enbwolRevens4778& he condition Is nitrate |ntol erancecTt4d8ione/003132
anot her enbodi ment, the condition is bal dness. I n anot her
enbodi ment, the condition is a gynecologic condition selected from
the group consisting of dysnmenorrhoea (primary and secondary);
infertility and premature | abor. In another enbodi nent, the condition
i's secondary dysnenorrhoea. I n anot her enbodlnent t he
present i nvent'TBIRHLIEETER BaPRYIer wrbeiRe. Hisdaatmest s Pﬂ*i'aﬂyetfmﬂ@mght | 0SS
or mai nt enanci¥etbdr emkadigrnt, thajroetment Isgestedyedeatminy. admi ni stering to the -
subj ect a t herapeintahaiser érybodifnére atici cuRitian® &l POESAFedkB@coka@icROX Y pi peri di ne -

Conpound. F. Sub %ﬁﬁheﬂlﬂ:o@ﬁér@%)&%ﬂ&% Q&dm‘a mmf?%ﬁu&' RELiNG the

correspondy ngﬂﬁEﬁtfé}ngéanflnstF ' ons)
are suitable faor

0
mod Iaigélere\émo se'io ﬁ[ﬂ% O"B"t ang WHOSG B"U%‘ﬁ(’gnp @Jﬂ
humans, ot her { 8B, ﬁR’g’E% W°E',’?W’?fff%fﬁ2%‘§’§*)'d"”986ﬁ‘@?{?ﬁ’ E‘S'PF'“"ed
animals (e.g. by 8'363, cats, horses), farmaninrals (€..g., goats, sheep,
pigs, cattle), | ab@ﬁ‘ﬁleo¢f§b°@im¢wes=or(d@org$ solentbafem theadramp consigidg vii | d and
zoo ani mal s (c@udgvasculsodoudivns, heaiioc coflitidfis) contralnePld6s sPAROhAIRAL, puirhd&ry
subj ect |80 a HmiMBR] deRld) FFHEHRR pain il ,@ﬁp&yg}g{cﬂognbodl ment, the subj ect i S

a human. 15 G WB%FJ&%ﬁén?b@&'mM? %Q%Eﬂdﬁﬁl I? %ca{dlovzﬁ;cuw con%yo)w e@?ffﬂa ﬁ"ﬁ a

articul ar theo esl ze
gorrpound l's muF cﬁs'%i"? °f§ype'¥£’§??2'"fyﬂé‘§ eEAE fgpertqnpion. E“"T“iﬂ\"“? H@F“ens‘m
hypot hesi zed RSt Afr 2y paseRelPp isprRopder irerensinm iseirer SYRHE bibertensidme act i on
of the PDE5 evigeytersion asaatiated witalisheted, mwerteasion absaci@diwitb abepebibradigandc GVP
| evel s. THi s remes@iasiepéransion); folr@iialods dEock /it nfsRdnSiok BEILGRSvascular
I ntracel | ul arordiﬂhéﬁlab%o%b&ﬁ@héd&@aﬂu%@ﬂ el éﬁu&nfa%ﬁ%lnb&re& fand{ R H‘ba

snmoot h nuscl Q/alﬂtﬁérﬂmﬁ:lb&p s\%ﬂ 1arb CAH \;aha%annzmbl anqn ) SeU
nerar ) v, Ogease mg ardhaplgar ST ‘5. L@E? F%g; V%Eﬁ'@%??ﬁ@ﬁﬁgr%g; I n one

general ly ad i RTet
enbodi nent , tr?f?"‘l?é?ra&&f%“ﬁ@ﬁ“ﬁf"ﬁ@F@ﬁﬁﬂ@Eﬁ*?dOSisﬁlﬂﬁéWPﬁl appieptasty (haiuding PDES
enzyne | n?Wi bireicvipeauwrbrmitminal hr@ioGastbad ypeupesdusirangunanpeuadapppade

adm ni st er ed hipgripunizshypix@ivh@cdngtidien; iBodiR @nduahgk-MbsaRis BiFalRBCRME | cal
conmposi ti on aglap iRdditdorgdSile ratt Qllhtr@decar%néagd ﬁeaqme,@sioﬁcqﬁbﬁ/f?ﬂlui or the

I
tC;.?gE))r:gglt pleptdﬁgglgqe’i 5 ?eﬁ@éﬁl fcxﬁg’ hL% faelare rlght venﬁvtgaﬁﬁea&fa lﬁ? ragtgl?ft t he

progress of, Vemr]g@?f e 81’%% #%’"%ﬁ&@a‘?meﬂ‘a’nﬂfﬁ”?mf‘& RAPAEaEiggHepd pih blood
ascert ai fad BipsyRecasiomypain apdyarteriel doslusivadisarisrsar t usi ng precl i-ni cal and
clini cal approachesncharembdiment, the tdnditiomgxchyerierabon.art s. The dosage
regi nen for the cosmposeBod@mel, BS caBNIASkRARGY AN Ng t he
conpounds i s basafaRRe@mycindRt ¥e eJnmﬁmstpfaﬁrénarﬂaa&AaHQbéﬁgh he type, age,

e

wei ght, sex and - nQbonte, at1 ent 'severity of
t he COﬂdlgbl on; Wﬁgl-loﬁ.gl ggz,?,%nhggo 9{ h\e rﬁqB and the acti vi ty of the

ut
particul & conpo 'f‘lﬂ’g f“B‘ifg?f”t ’T‘ﬁff’é‘“ﬂ‘ﬁé"%@'ﬁ@?"r’%ﬂ?nen may vary based
on the specific §i‘f’l?ﬁ?’l%‘ﬁ"d*"[aﬁts‘ﬁgﬁﬂnﬁ@vﬁSssmﬂl?Mhb’cﬁjt 0.001 ng to about
100 ng of Car boxypapberiedbriene@oiipouditbnzangidel | ogr am of body wei ght per
day are useful i nnérbRertempatnvRihe hdid® 1akiegs.i ndi cat ed conditions. In

one enbodi NBNt, tihgohlAbodifahd e a,qaﬁon%f m;kpg( gagﬁ%kzpa Bk, i ne

Co d .(ad t N
frgIr)nogBou%a o0 s’"‘%‘r e"*?‘%d‘"ﬁptg‘k"e“é’d 8 5250 L%‘*‘SS‘W@‘“% Fhﬁ%‘l? aﬁl g y

0.001
2007/ 054778P@’F?”i°i§‘%@6‘6’/"66@i‘§°28 BRgipd fm '@h@fyup cpngistizg e‘taﬁverrosc@mashm nt,
t he total damygpardiadsehagimiatpriph@aliscnepioi ylewar thevifgie@o Ppiowne aitgial f r om
about 0. 005 hypéregsidngengiti tibts, Likcutatkbtblicalishs ambOlabdlar 9PES dhsBRd bratdnne t ot al

daily dose |$as$da9ﬁberr@é&9ih§atm@ DRl BbdsHardiforPOUt 5 ng/ kg. I n anot her
enbodi nent, the total daily dose Is fromabout 0.01 ng/kg to about 1

ng/ kg. These dosages are based on an average human subject having a
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|. Use In the Preparation of a Medicanent. In another enbodi ment, the
present invention conprises the Carboxypiperidi ne Conpound for use as
a nedi canewo¢®aoki7ess a unit dosage tablet or unit dosageTaBssidos)s2
The present invention further conprises the use of the

Car boxypi peri di ne Conpound for 25the manufacture of a medi cament
(such as a unit dosage tablet or unit dosage capsule) to tfeat one or
nore of the conditions previously identified in the above sections

di scussi ng nethod tr odi nent, the condition Is
ypor tens om0 BRI ERRIITL e O & ARSI SORIT hU PO o
the conditi oﬁ%"s‘s@‘lgé’ﬁ‘fé‘l‘!mﬂ@‘ diphsire (includied toa prshiyep ) glatietegl inwelinCesigioepnd can
be adm ni st ersedroggs effneulifi regearge irdiudimrigsobmeepa dg@ders, Rabssmaddnesnhall

enbodi ment , tsir@romay EpescyADhiEe Kbtk Tie- CuAgan B\AGkoié) BelP Sma@ehe, Mwedngd €d as one |
or more phar FRaks] Gty RBHEREBRAR %ﬁé&&nﬂéymmegautgg%macdnmaﬁomou“d
per se. In a%EJ?e%ms%”R%gwsm? ngn% Iép%étﬁogﬁcf‘ a%eh!p g-%aﬁl tox% in%uceg%r%gar?}d Can be ‘

admi ni st ered foth
one or 35nor 3 %tr"ﬁﬂ?f'@’ﬁﬁsi"%ﬂdfﬂfla"&é‘j fﬂ‘i%lﬁcldﬁ"'?(ﬂ'sﬁgse)o'fnpi‘“ﬁ%g"F“1°?é°’%{€1°ﬂ
conmpound per dggetic Eplicgtioas@gtdinggipkate pangrerfeudiztaierartirenaiby. idiglstic nephropathy,
phar maceut i cdlabatio giprosuldscigrms, dabafzrdesnacpathieiabigic Bnopftiypenmeal dabapound.
I n one enivodine®éPathy, dlapetiPhariRsR dhbebcletirc SRR RipbbiRRmR AR EdeSHS t he

Car boxypi per i dl ney,GoRrRPbaihdh, thggontiiﬁﬁﬁs diredidahd® | N anot her

enbodi nent., the p QN _conprises one or nore
phar maceut i cal | y E%m%f?ﬁ}émenafhfw "iﬁwnaprm’éﬁ? boxypi peri di ne

Conmpound. | n anot HEPTERTBATAEh{Me °?’ﬂ'€°"ﬁ?ﬁa?eﬁ'€fé'lfﬁ??sé&1‘e"t‘iﬁﬂi@§faﬂ$‘% VO
2007/ 054778 PETn Yo 3PenG IR BIesEseisngpreaiesragiogsrsetal trapme berelrd pfarct; ‘

Car boxy pi Jger Ilcelpimevagolamzockrat, demedtixecdcrgtlion disdddipAlrhefiacs diage;Rarkiisine
phar maceut i ¢ alsbage;a6:9d{dra Rliefoss;Hubthgtod's didise PalPIR ¥yeidsR At ibkeIated MPOUNd.
I n one enbodigRal; an%éﬁdéﬁ?&éﬁoﬂ%ﬁé@é’&éom@s &Q%F&%bt ion conprises the

Car boxypi peri di ne,, féilr@? &lngthggon n%ﬁAl:%nlmefs disease.

pharmaceutical |y -acce rrér can be a solid, a
liquid, or both, ﬁﬁﬁ"“ﬁh‘i?‘b%m@f' B‘Pﬁ?ﬂdﬂ‘t"é%fna\/!ﬁ'“ﬁ?stdﬁ%"sﬁar boxypi peri di ne
Corrpound Bs a uni 'p 2eRgsERIRodimRhihe pepditiamisamyPlateralgcieredit et , whi ch can
contain fromO. OSW@oo@wa%%dbyenMBgdnmﬂtmﬁsadosceﬁi&ndn@beyrnérperi di ne
Conpound. O her pihakdieCabihéi thb Yonaiidniisoufehsf RRMRS sefedBd AR Ji&ip
present. Thecgemawaem@%u@u rsg%.mm@ruggdcyamm&@ AR sﬁm@g&im&x any

swtablerout a phar nmac utica
conposi tign a]e%asg %m%rﬂs andycﬁmmc rraVe'rst"m "“m‘”éf‘“f e UGJ Ose effective for

10t he treédtment | 'AALHBERIDONRRS! ta pogiian i Ay Inanae RGN dhe gpreition is
cor r espondi ngc%%?ﬂﬂoﬁaﬁ’m acufegain iagiuderside Pajpgpsopidedydivininiyot wroenl lor al |y,
rectal ly, paraeeeratiotiyient,de cordipondsdhiogic pain. Examples Qchlonieythimiintiusd r at i on of

a solid dosagéeurdpainidhiPhcilfhg pbdiierpBicRBRAIRa arl hASRAR Ivith pdiiphekhiShfeltii t'S,
such as hard dQEem?lq;utop §é|l|!-a?t§nnelgs§nld c?h'e bcgtagpgﬁt(u?cfudiké)gaﬁﬂgs%&atewﬂht abl et S
each co nt.’%‘ n Ih nrgiatecé tpr ruH ure ﬁ[erve ral d% I%%n('gn&lﬂﬁ%ﬁfhe ?Ufrhg?ag?i q?ﬂ?sngcrwlia%

the present inven ano her

admi ni strati J?W‘SHWSB%@' 'ﬁ“"&s %E‘J‘ﬁ/ﬁ%*?e”?h'°"@ﬁ”%i'i‘ﬁj'lgém‘f"6ﬂ??dafﬂ‘i CAPRStATBr

enbodi ment , {itrudipg tmou ieiated pair uel as baneipain, hagrlachie, fackisin oadscerflprin)exeeimp| e,

a | ozenge. | asssukad vBidbdnckr tiasgygiecidddy pEsichdrnitte Gl Saiomie) et sislegiéddnpound

is ordinaril )zsm@@a@bfﬁwgoswaaiaom&u&re maesoaskbwmﬂnﬁmmp; kepamase of.

(l;ﬁ]?fs g: ?ﬁgﬁ;g‘%s@&aﬁed vith ﬁorﬂ@& thbra }%hrﬁiganﬁrg(ﬁcltxé?r[g%eo% I'IQS :{;@%elﬁno Q%éxrlhsn is

g o Lo A P TR S 7 o £ or
Li qui d dosag ghanigryEb paiy captreh PoSLTRIePRIE ARCPaln SFFodiaiad Miidironi geoheliganyl e,

phar maceut i ca¥rbtyreidiens pieamis] miltigredisisprepinal sgt luly,ohginsds Sisess bElasy and
syrups, and etaig deficief@Nin@hdie @nbbd@érh, 1BicbrdMEH iSnceiIHivR Rhiy (ind S phif rdnh €

art (e.g.g W@énﬁ&)nervoﬁk'%)@tarﬁ Qéﬂir]ﬁsétrhhé?éaéun@b%s ]I}Peéar&g rHParrc!uérF‘an@Qduféva”t S

such as -wetting, enulsifying, suspending, voring (e.g
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absorption or penetration of the active ingredient through the skin
or other affected areas. Wien the conpounds of this invention are
adm ni st er ado bgo7@sarvsansder mal devi ce, adm ni stration w IpicThB2006/003132
acconpl i shed using a patch either of the reservoir and porous
menbrane type or of a solid matrix variety. Fornulations suitable for
topical admnistration to the eye include, for exanple, 40eye drops
wherein the conmpound of this invention is dissolved or suspended in
suitabl e carr "l Z 4778PCT/ 1B2006/ 003132 For i ntranasal
adnmi ni strat i oﬂr?s%erahn%}%%?%t%vg? i g'bfg}'-l‘;\lwﬁ%%'y g‘fel °gﬁfr9'?l‘f°é°°5‘&‘feﬂ"\9%‘“@6?ﬂ%unds
of the i nventtOn4r € ¢ SICERTLHE LI BR¥P| (PEpPr $rpPotiment Mhgropndlien Ispairol ut i on ©
or suspensi orfSFFBRY Wihifapmatisp tnpludingrertartiorsin (qubfegs obtecagigtiee? eduraitoipunped
by the pati errisease raie), avicibg wlyiitis yisayal @indis@m@inginidmalofy@BnaAdRESSSUr | zed
contai ner Or fanciellbbiel @isordeNiistio-bdshabtsReiRs, dﬁp@ﬁ’i&.ﬁrﬁt%@oo%gﬂﬂo{ngnt. 5In .
anot her  enbodindRink ebdofaRel SRHbmJ, G deBlle FOME(ikorei, Bk, S AP 4e
form Such regtal paq‘g%g.igé%{ig;%a%hfqn | n. the forimor, for SRARpreeal 4
suppository. ' Taer ar Ter et a7 FRTPE AR dNS ASEHYEn i pain resuiting from -
admi ni strat i SICRICGWHES AiStrPps (Srudng Al heomvalgin srqpgytisasemmanegave ianad .

Phar maceut i cdUEBAPGsrerasies: not-anidyler thaymatism, dysirophinppdtie, fReepadyetd by any
of the wel® - lealywreslissoh nioguesis)ofh apdtar amodimens the BoraiBorad feRAEd MR the group
formul ation andiseidmt neas bfdabdc@it pRik RREEMETEA cauddd b rgfh AN BeafBTHAGSAL | ONS
in regard to fal Qébdiy BerkRlifUkhdu@ O She N AATL LS faﬁ%gkg&a.%gcga%gh‘ém?a. are

Ik i t
For mul ati on %?E‘"“‘ﬁef%“"wd?&ﬂ‘.- B8 SR lone s g i gt o P

rugs | SSH .
Rem ngton' s %“%W%g@[ﬂnfﬁ'éﬁ’ AQIPTERT W aurR/aRdenigoing itk avep), Cyster hezdashen,
Pennsyl vahi a,'ngigiepe hegdgehie prigd haadackg and headeshe asRiviarenaioadcilaralsorBas age
For s, Mar celoroBeigiieain, inciidivg déotallpain, dticthaln, bLABYmomngndidnitad tepordMandibuladS -
Handbook of mRystssemipanyi cal Excipients 150rd Ed.), Anerican
Phar maceuti cal Ass et dndBai [ inations and
Combi nat | on THELARM e gy ofﬁnzg (5l E@%ié%"g%%fﬁ:éﬁg@pﬁ%ﬁﬁ"@ st an
be adni ni' teriﬁ I N conbi nation w fh or ner-FpE Pt mRe exeledydunetionit r eat
the varidlUs EEFUMEMBHEN 5PUR) PYTHaqion aiprseinpleostiniys damale sqa apgpal disorder; -
Car boxypi per foRia &X08 Ageimirdiyafungtionfemaistskre! phit disceive atd fonagepiadisd semy  be
may be adm ndssiredisdiegi mul t aneously (either in the sane dosage form or
I n separate dosageadoMerBmbodifient B8 bNilidn Y dalb-ereSGEQEHRG Y, 10 one

enbodi nent, the $18 %ﬁweﬂbm{rﬁéﬂa ihQQon&%&rrénﬁﬁi?séfﬂ?t%nﬁ%@fﬂfﬁ%ggah g%ﬁ?‘rtg’iiorr}g a

condi ti onei n | ect having.or. suscepi| i _ :
condi t i O%Sbyse} ?ﬁyﬁ‘%’r"s‘ﬁee?’f’“r? °°'fs%t'"tgﬁfea°§ﬁ_f?]1£%F”’%“T??@f%ﬁﬁ‘éﬂ't"?ﬁ‘éﬁqy@*@f(f%‘%t'i ve
amount of t h&® CEPISORP PR pHipaereasisRidees: derprdnneny andmeshetis? Bratathdri onal
t her apeut i ¢ &BREAMIN thatordiion i @ canceriendtionsplectedtirbne the pegEmbsistin\CERhdefs
conpri ses a plbaxpdueyineigdsisaodi@ogastal on conpri sing the

Car boxypi per i di nén 40MReHBshimeANBe ndiftR ls@sasistbdid, onal therapeutic
agents, apd a phal 8665 I rrier. ln_gne enbodi nent,
the Car boxyp%{&%‘rg!) cgfgg %g:@‘ignteh%mé‘&ﬁﬁ%é%lﬁ %1r%ﬁ\§{i'%a‘r?%°3dl%nf %’“g_egg‘?"? ‘g?l. n .
anot her enbodi ent . the _r'i?{)&eﬁ%ﬁ%gé?'ia RS RS (R Ph U RN rmitable bowel
co- admi ni st eP8YT AR P8BS 0 Arpiher efibeireani. the congion i wedogis bongilisnt abl. e
di uretics | neefegertiramton aseup oensisting aiiadder gutiel olistracgionlvih éoROEN BETIBeaghd

ORETI CTn) , hpratatit hyperpisiel azi de (such as SALURONTn), benetani de (such
as BUVEXE, tOr S@itn6ifer bbteimeaSind A uen. as
ZAROXOLYNTN) ,cc6hl08 ahhigzide (such as Q%F@Rﬂ#ﬁ‘%%ﬁ%&ﬁ&%‘%ﬁd
HYDRCDI URI LTn) , stl’l ant er ene é{such as DYRENI UMIm), ethacrynic acid
(such as EDECRI NTyhe ATRPIMaS eRoniioe s amorhtaimipmanpitiopepata from retinal
35f ur oseni deeaEeTAcdY dpgrarativand dlapdmpant de (such as LOZOLTm), and
anmi | oride (such &sndieDéivioBiHam ancbohBBURRF Mo rance. I n anot her "
enbodi meag, the BRanddex¥dodiedhd Bnddes B B4tiieksBY be co- adni ni stered
with one or nore angiotensin converting enzyne inhibitors. Exanples

9.



I n anot her enbodi nent, the Carboxypi peridi ne Conpound may be

co-adm ni stered with one or nore cal cium channel bl ockers. Exanpl es
of suitabl aveadeosmyschannel bl ockers | nclude nifedi pi ne pcsusivo@snsizz
ADALATT*, ADALAT CCTM and PROCARDI ATm), verapam | (such as 15
CALANTmM COVERAHSTM | SOPTI N SRTM and VERELANTM), diltiazem (such as
CARDI ZEMI'm CARDI ZEM CDTM CARDI ZEM LATM CARDI ZEM SRTM DI LACORTM

TI AMVATETm and Tl AZACTm), i sradipine (such as DYNACI RCTM and DYNACI RC
CRTn), aml odi pi ne (such as NORVASCT), fel odipine (such as

PLENDI Li ), ni sol 8i37PRe oBRadienishegiopdiiryif oyneralgyis epngitiop sqireted fym the group
VASCORTM) , v adoesirting of shismenonides (piimdrpand escondary)ciaferfilitl apil prematefe labar. ilazmimr and
NNC- 55- 0396. edbbdimann Ok keitieniDadinsandysmdnbreroaar boxypl peri di ne Conpound
may be co-adm ni s{h&kkr WhidainRREh et ferddf fund? bAHHEE ThetndaX RRkLSy Of

sui tabl e bet %ﬁgmgsk ! irl%%%&lgggﬂveigkt'mjaﬁg Jb{m Ea"%ﬁ“&W’ R
carteol ol (such as '% rvedi| o ) ch as , hadol ol
(such as COR&W%@B 5P ARG g éﬂ%%ypﬁg"dltm- XLTm, betaxolol
(such as KERLONETm), penbutol ol (such as LEVATOLTnm), netoprolol (such -
as LOPRESSORTHVSebieltsSTOPROL- XLTn), 25at enol ol (such as TENORM NTn), oo
pi ndol ol (such as Th GKioRypiFdridina MdmBdusdPERInG the correbdandiaticheds cetrdam@itment |
the Car boxy pi g pafhhR&uticPEIRPLRENTBY sulsbicGS usikth, R StafibR tnairdalin QibfRc

nore al pha bl r y S I u
or azosl b doxadudr e BRP AR S bl o ‘%‘gﬁﬁ%‘éﬁfﬂ*%é-ét%%s
DI BENZYLI NETn{™ "PEFRITTPRMES (7idh 928> FRPPRIRAFAY' l‘°—ry§§'f“&'7§'9aﬁ‘é?e' rats)h
CR-2991. 30! rAndWistardroo@Nma (orie MPlvest Ha&s. deanb InepprFhediarmdrechilisbthd may
be co- adm ni sharmeiinsitijdet. dmanother embedineat] theeabitnbls a hishascker s. An exanpl e
of a suitable al pha-beta bl ocker Is |abetalol.(such as NORMODYNETm or
TRANDATETM) .~ g, HypothesizddMedR@lsher embodi ment, the Carboxypi peri dl ne

Conpound may be CRI‘itﬁcqmeE,bﬁ&@{o% Mo h%@‘?ti SRECaaHHASE eddEERT OF
t ts. | SUT L dost ero t g‘%gﬁ? t
TR R s kel o HiRE

2

_ (such as
ALDACTONET) . Garboxypiperiding Gomageyid{riybitsthg s Aidhfy PDEP Rery e inst beersdithe
Conpound ARy ieceigargEMP levalt. dhie dherest In ingapelluar cGMFtIevels exdlioas ntreaéliblat or s.
Exanpl es of sdaictiabibrlingeutich in 108 rd3is Gvsclif 6habthanatld Blkati@iang SiRRicid @) |
SPP- 500/ 600 afdy prex0@4-39. WD 2007/ 054778PCT/ 1132006/ 003132 In

anot her enbodi nent, the Carboxypi peridi ne Conpound may be
co-admnistered with one or nbre central antiadrenergics. -Exanpl es of
sui t abl e cent 4 M cs I ncludes net hyl dopa (such as
ALDOVETTn$? doni cMeferesniperidas CompupREgrRliviimniserpREgerEpeipgly effective
guanf acl ne ( swoimt.as oreteNEXdogn!, the Gerbgurineadie FzmisiotihadmniIERENSIING| A) .
SIn anot her edipadiniBiig arolif. fFRICaBRYRiepdiciodinpRnd @A POMAThistERY bPehy

co- adni ni st er ehyikduld PRSI0 of T RmadbidG AR InERHor adkdild QB £roRél Bl e dodl)
exanpl e OT a e%fgc!tl\ge g"thee 1rg£t¥|gnq Snkegc%d./ IeQAOtuﬁcg 'eﬁec@%%gst sbf%heceagsgﬁ( gigerlg%ucr] as
LANOXI NThi.) . I'n anot her e.lrjr]oo 1 ment, e 8arbox, |Q?'__| Ine
Conpound Ay FrePeBd watPhioSreEeeY Aist e Reesh %F’éa‘ﬁﬁﬁ’&ﬂé%- Yiga are
natriuretic pesstyegessainsarpy enecahpriganctkil i thegit tsigipeeciiqigahard qiniqal agaroaches
10natri ur et i clapigpbittdenetisinalesi ri ti de (such as NATRECORTnm) . In anot her
enbodi ment, the Caideypicamih @ tREcokBiiie ditfbr BEMposiRnERnaiRtAg the dinpduRe

oxi de dongr" | S srn Soglel sebbE hEfatineot S nelih U5 ARSI conlp b
directly of ifiF LR ey s Shnarar e e ofschltusion dn i Ashuiy ofthe pallouer
stimulate t héOQPﬂﬂw@?- PR dECPaatTedineniay varebagsd of éhe gpecific situation.

endot hel i um d@sige éedels fetmaaopil §-08 1zt to abodt 3 PEFRRIE Farbayypidetdinelorpayrd rst evat e
endogenous | ei@kemn obbodi ivéigtit fer @xyi atkcuseiiil infilabatingnt viitheGibovielindadtaizoddiiedsuiale s
conmpounds  t hadne BrhiaimtRSid BthiRsiy s ofthd dattexyPBdrthfe SoHPbIR$RmiInEXRIRIsAgk Of

i1 atee, Ak BP0 SR e BT o RO i Bl T
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I n anot her enbodi nent, the Carboxypi peridi ne Conpound may be

co-adm ni stered with 30 one or nore endot helian antagoni sts. Exanples
of suitabl avepsobketd N ant agoni sts i ncl ude anbri sent an, pdafiBfeoiods:
J-1041%$2, SPP-301, TBC-3711, YM 62899, YM 91746 and BM5193884.

I n anot her enbodi nent, the Carboxypi perl di ne Conpound may be
co-admini stered with one or nore 8-hydroxy-3-nethylglutaryl coenzyne
A reductase inhibitors. Exanples of suitable

353- hydr oxy- 3; g coenzyme A reductase inhibitors include
fiuvastatin (SJT?HQ%Q ,"\ﬂﬁ%w&@ﬁﬁf@ﬁ‘@'ﬂﬁ"&w@ﬁ@%mp%mﬁwdls

atorvastatin [LROAU 5809 Mase TORTH) 0 My dneliter pmiodimert, tasotd LAIDGOREN O
MEVACORTT) , pReEa9eamdky ¢ ahous murkg ARAGNGHEh I ent, heBAMARIdLd Eirdrdsl s

CRESTORT"), anth siMedtat mg/ké Stnedd d@g&%@ﬁéﬁmn an average human sl.llﬁ'ecﬁﬁ%%er

enbodl ment 5 t h@gh(-‘ﬁ'éthﬂ?@ﬁ Ré B%Eéud‘l’ bQ IeCto dgerrrp ndOSt r

sui tabl e ni ac} Qr. Nt co

NI ASPANTmM NI COXARPATd '”3 @E'ﬁ\%w&a 'RPFR}FdaP'"fa"W °f"mPﬁ'"aF|®‘t(hE‘Fa“!e'wtwdienent
t he Car boxypi 'ﬁ@?ﬁ‘ﬁ?ﬁé’%ﬂﬁ&&ﬁﬂ“@%ﬂﬁ"msm admi ni stered with one or
more fibric acid &enchnrerancetse Cdiboaypipbrieihie OdmpBittid bade QrhiniBérbEin @ Glidiosage
derivativés ol trdesirel, ailiiphy @bd pbisupd t@ﬁnhﬂﬁ@%ﬁcﬂ@uv&ecﬂ@ﬂﬁr&é@é 8 lola)
(such as LOPI @Tf@ase FhRcunk @&Qééfgﬁ'lafgreexénﬁﬁécrnay3§aEBLt%-é—sme sgla aning af}ou?% er

enbodi nment , BQOIXXI% NS &
with one or gﬁ@ 5;%%%%%8r uestah'{gp %5%’?{%53 of> &% 3%?% 18

aci d sequest %’8 f“@ f[‘Wp‘Eﬁ"’%“’é’B?fH’"%@"@EHBES’F PTyTRmbodiment, the unit
chol est yr am 5398 [Eheegiaing fOrHREPUES T g to PREASOD ind & ThenCaBirSTRANTTmpaund
QUESTRAN LY GHT rjethercgbesineanie tha nnit(dsssgdfomrecotiisGoioatom) 0.05 Infy t@4b06t 260 mg of

enbodi nent,  tiecaZakppstipné PeidoGHdN R 2EANEPEHIEMER e Gt doRiga &héﬁlseﬁo%d

W th 150ne orabs®b.em§ R:thﬁl?{(ﬁrnﬁlof iﬂ@éﬁ&}p‘pgrlalné 8&‘1@9& s aBotﬁQé en%oﬁngrg ?heOf a

bl e chol
S Ay, SO SRR VR S el e

Conpound may B¢ °”5d adm n| stered with' one or nore chol esteryi ester
transport2 r ot e| n inhibitors. An exarrpl e of a suitable cholesteryl
ester transp t rafi -torcetrapib. 20l n another

enbodi nent, the Oabll&méqubp%érﬁihﬁ%reghm%ﬁicoﬂﬁﬂse@lﬂe EQs AN Rt er ed
with one or mg&n@mﬁﬂsmkmﬂ @.Bﬁ ﬁd ae‘?ab orSLnCO”a“SPPy er

i nhi bitors. a e 3853%°3P cid
cotranspoger i nh h%? reQemR\}é fog]bdhe Eio %sf§he'732 7“3?(% AHEPER%yrpound for

I n anot hef r‘r‘%?&i‘ H‘fe"f ?WE“‘@?’B&‘R@}Wﬁé?'tldmaa@a%ﬂrp@m?aamgpsw@ to treat
co- adni ni st erRBRLIPE IR DFEpRiiont Praviskaly idgnifiecin the alpeesiediamalisbusindrdtiaitsof
Exanpl es of dedtmenb|iworalepbrairghtuibosnd®s @ hygatnkiol ors . I nclude mglital
(such as GYSETTn) and acarbose (such as PRECOSETTA). . In

anot her enbodi ARMacetiddfcdbdi@y Pi per | di ne Conpound may be

co- adm ni tere e es of suitable

bi guani des i ncl u\c,r& Etpegﬁqe%tozfitggﬁogd' °§%§’ "ezgg %@’REF?A{%%” Peiipe FEFRB% n
(such as QLI fwmdgaﬁ iﬁﬁﬁ ")@‘Fﬁj'“aﬂﬁieﬁe"&ﬁ%mﬂmemodl nent ,
the Carboxy pCRaPyRiRerine Compynthesn hengdntinistesd anehaionmied maamlcem.daly aecraataw

nor e i nsul i nsalts Btmripé @i cohpasnd deaddl @ ahdiobrhbdsimbi teEBoslb N

Egm::ﬁ\]; ag‘{\/l 5@?}?%%‘&%%%5@@5;“ mlwwiiﬂeh*e%ﬁtf %gg% o NHQ ISN:I'E}TM
| LETIN I I” LENTE LET am%bk#‘ LEQI"TIOMAFTWPSE@LSKRTm LANTUSTm
NOVOLI N 70/ BOTM ?\‘FFRQ 'E&Xﬁ%?’ﬁﬂwwawmmﬁﬂﬁﬁomw@wwuN
BRIM and EX WW‘“’”B C°mp°““ I"heng Awkddient dirrbefinaaevtical cantpesition comprises

Car boxypi per theCarbox@ipaysing Gdmprayd i e 8es-zaid i | 1S sreha@mbédickbnOREe Or. nor e

nmegl i t ni des. pinanpli@soafosEt donfses dﬁewlﬂoteﬂ:hﬂﬁ&eut b&?a[b%@éﬂ'ohﬁ\! de
altca 0

such as 46F1 ANk in N
I(n anot her enbod%\d}r%ﬁr?t aegﬁ%@i@ﬁo%ﬁ?"ﬁ‘é@#ﬁ%t Spa%; 9siion
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Chl or ophenoxy) pral i ne, and (2S, 4S)-4-(3-Fl uorobenzyl)praline. 15 L
Kits The present Invention further conprises kits that are

sui t abl e f ayo b@wessargoer form ng t he net hods of treat nent pdegagishd@dis2
above. In one enmbodinment, the kit conprises a first dosage form
conprising the Carboxypi peridlne Conpound and a container for the
first dosage form In 20anot her enbodi nent, the kit conprises a first
dosage form conprising the Car bopri perldine Corr![:)oulnd andtﬁ second
dosage formc LS therapgutic agent. anot her

enbodi mrent | t&E‘Wﬁ%f%@ﬁﬁr%fﬁ@%%%ﬁwrirewgﬁgﬁoggagim?@?rﬁ? e RPIEY A ot e

Car boxypi per | dF e CERPSTRE a0’ be Eubrpripsling Somnsa Ecampemasiimert.die
angl ot ensi n cORTEFVIGGoBRRE Mo RIPHS ietCoboxypiBFdnetrobiued arenblodt ament ,  t he
Kit conpri sedhami¢autiellycospighte daoienn The mufer &h Bea $olk€ a (IR KR afeFdy8b ne
Conpound ahd fermalee@with IISHAGHIHSAERS CHMPBINk 84 N\t 36adNGih Qb RRH R,  thbler,

' | h L. es.a first
' gg:gg or O?m %ﬁbﬂbﬁmm&iﬁ‘fr@% hes sﬁ(@%w‘%ﬂﬂe Caﬁﬁogflﬁéend.&%@%'ﬁgoé@ S -

| he rpo | per
second dosage %T%#foglg%)%ﬁmﬁsﬁ?gmgﬁs‘éﬁ"&gg{’%ﬁﬁgﬁ receptor 30ant agoni st .
I n- anot her enbodi AERTPOPREEKING Compaysimake agministerad by suljeblef rotaypreferably
conpri si ng t HehTRMbR R pArmrseytiel srer@bpasiapiet tasdh arosie.ciodid a des ageivb @F m
conpri si nY a i ttepimentdnendeel. Tertarboxyhber@oaPatthd HYEbARSGngXRmPRItions, for
Car boxypi per |estarfiste, FayGRQURGEREY orl, rébi=RP Bdr&hraths biGhickipe Met hods
illustrated Int h@rﬁ%nﬂ@&lb&oﬁg&@ ge%}lq nﬁ\pl% E?(eggn[! IIe;margst ﬁ’lle lgrigc%dur es

tes arg presdir Bgsy

. e ele
gesct1ned belapt 5 Aen Ll 0 e PR ENEEHETS
ot oLl VR Pecolmrepabed oy agm el hodoracl | F1ow
rcia °
tC 8 mtTﬁos e of ymwraﬂny thg kel dosel fovm st seb-trgbal, Gt @4) foBekamMDa lozenge. In such solid .
2007/ 054778 PAEMIZRAGI BOSHERphBmE oMK APl ASRE R ol ARGRI d
Vol o TV (e B Fa S bk M e (S ] s 1
ol . 1- | - ). _
outlines ggﬂgéef'g*%ﬁ?‘}%%é”aﬁ?eﬁ?%;fal ‘?'Eé;:rrf’féﬁaéfy tion of teEe f'tieg@ggggl of
e e o e o
N-, N , fon IERINCOr R EIPIN :
V- ' NLI NoldloGH s RO E -3 dpsodiamid@mpiithgipt diuets coMmonty Sdod m#@ah CI N .
G ,, . HTHF (S¢haam. Buch toseiiRhi®alssd nﬁywn{pﬁﬁﬁdjé\@n@;gﬁcﬁEﬂz&in&%m&g@ﬁé,al

: d f org, inR; | o of &6 do of T
pr ?ng%fﬁeri udo BRI 1ERAGAL b, Abedlninb)Eholof SR efort

n ano%?é‘lm%odiment, the present invention comprises a parenteral dose form.
"Parenteral administration” Includes, for example, subcutaneous injections, infravenous
injections, intraperitoneally, Intramuscular injeciions. intrasternal injections, and infusion, -
Injectable preparations (e.g., sterlle injectable agueous or olsaginous suspensions) may be
formulated according fo the known art using suitable dispérslng, wetting agents, and/or

30  suspending agents.

fn another embodiment, the present invention comprises a topical dosage form. *Topleal
administration” includes, for example, transdermal administration, such as via transdermal
patches or iontophoresis devices, Intraocular administration, or intranasal or inhalation
administration. Compositions for topical administration also Include, for exampie, fopical gels,

35  sprays, ointments, and creams. A topical formulation may include a compound which enhances
absorption or penetration of the active ingredient through the skin or olher affected areas. When

~ the compounds of this invention are administered by a transdermal device, administration will be
accomplished using a patch either of the reservoir andﬁporous membrane type or of a solid
matrix vatisty. Formulations suitable for topical administration 1o the eye Include, for example,

40  eye drops wherein the compound of this invention is dissolved or suspended In suitable carder,
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The follow ng exanples illustrate the synthesis of the free acid of

t he Carboxypi peridine 5 Conpound: EXAMPLE 1 0

1- (1- (2- et ks yeb0a497s3- et hyl - 7- (4-methyl pyri di n-2-yl am n@prikho/oase! O

[4,3-tyrimdin-5- 10yfl pi peri di ne-4-carboxylic acid Step 1:

Preparation of

1- (2- et hoxyet hyl )-3-ethyl -4-Mro-1H pyrazol e- 5-carboxam de A 1L

flask was charged with 3-ethyl -4-nitropyrazol e-5-carboxam de

(prepared as 15described in EP 1176142 at page 18) (15.0.g, 81 mmol),

t ri phenyl phosghirames] admistretion 8Adiginistratidn py inketation; B¢ actiteyeoihrsliodsgithg 120 nl) .

The resul ti ngydiionlakelBrvd@stiERMeRE InMg fqh afkisaigich Beudpbramk frdnila pun( sfaoat h

and 2-et hoxy%tn{;fagrqﬂ,at%%qé 22 or m%‘gnh%pamsormeadm;o@ reéénasdﬁ frodha
n\{/.:\églzer

I f
220di car boxy PRPHERYRERY ore S bR o o0 gy ves

then addedl to thdn f']°ﬁ"§'l@"8?ﬂ§?e"hmb%’Fﬁeﬁﬁ“'ﬂ?"”?"@mﬁ rgct lﬂgﬁ?%ge e was
stirred w t hrecelgbserigrmfreny bein the éeh ofi FrS¥amPIR ALRUPREEEYt hen war rred to room
tenperature and Sither egibr nateriaRed raodel df adpirdstratiooknown i e piranraceyticsl grbrmay

agai n cool edtdheQsba. FhirRade@RPal WnipbsiAd dntielinaakth @iy 5 padphred fyHly oFis weland
heated to 40%1 bQ’t‘ecl%mﬁesm? alygjcms@héyfl@ formuldifBrSand 3dirtitidhéck ploQaGEdt r at ed

d t t
bocke ot By hp %,‘teﬁmés d 1|.o¥ Ere%r@ 8 ei%fﬁ;a onn\l\l.@r?:t)lons ang=d a'ar%.nétga'd quléeJuﬁeX gk Was

Rt Al LA M LA LR UK T R
filtered andImhmmmmdmwabwgﬂﬂwﬂmﬁﬁﬂ%ﬁ%@aﬂﬁ“b'%@ %reat ed
W t h 2- pr opagastonpFegindylvara, 1875 tLber@anieisy. tFde/PharyaeativhliDasage Foriih Macelsul t i ng
mat eri al was phaxeai&ivon, MY, Z0sBT-APRAR] et ANEdsh Baidesik olBpamacoRbicRgyenshe

resul ti n915crg3%§%.5 njéﬁgaﬁPﬂa%aLLJﬂ&%ﬁsgmmaﬁénrwgs‘Hm&H fbeg0l d 2- propanol 1 and

dried to ‘aff e title conpound. Step 2: Preparation of
4-am no- 1- (2- et hoxvet hvl)-3-ettw - 1H Ovrazol e- 5- car boxam de .

1- ( 2- et hoxyeﬂ-‘-&a—?ﬂ)ﬁ@‘—@lﬁﬁsﬁc—ﬂ‘—b‘w pyrazol e-5- car boxani ci e from
step 1(15.0 g, 58THStamtwipiperine Poreppine aite en Leadmisisiers i cpmbigppion iR gher

i sopropyl -aceateabaié ddahls tlirbat We v@loGaoitiore greaindly tihassed atiove: 8enas stirred
under 80 RSi: Qfvol¥EHridEEEorpAind akkkoineBhdidpeitic agehiBEma B tray Be avaBistefeen

filtered thr%Hmn&o%bgﬁnmﬁ.ﬂesmds}a&mﬁn BRAM dhbdioARAlaBMRlle, and

the filtrat d t Il d
tOegI i/e I;I_g $p§¢lao§jg19|§q%% PQ?O@F:‘H&F[ ’(P%pres?QEnrlenhcn conpprigersl; 51%@15% or?rgéﬁgg}e?‘ lze

112- el hoxyet Isenditiorso s¥pipPh o e BiP 5 1o = 4naf S\ P Bl e fg"‘g‘ gL - d

| one CO A i st tndrasalichlamijsodye Amurts B9 Barboxgpigridie CogRound g pre of fore -

acet oni t risd e aididRarthbrapésc ayaitdT@tanbiBer BBbudmeitiige present invention comprisesa

4-ami no- 1- (2 &rmseém%s:whaoss&ne.snhw&rrglrldraakb&%@én&ne'iedaa&mmrderepr epar ed

instep 3 (13, ﬁtlogﬂgl% ;’% nt%ﬁ! ?quﬁgtelgt@a g@ep@b%tvémf' over a period of
]

h d C
IR e A oy o e s NG

overni ght. The ni satamﬂeerwa@d@wﬂas&a!bﬁxvaw"i’ peCpaeRY Q?‘P’abef"f"f"‘i'"@'?'sé‘?ﬂad “fhe
filter cake wasormorrsiiubtivd. Ekanyies efisuigbieldieteticeinchidp hygrogopidiazidedsugh 3§ of t he
title CoNpPOUNECRAADEMENAREFCOBATFBIURGTILE B2HCS SOQHOSD), bBnemidd (such

Prepar at ion Oj EX"M), torsemide (such as DEMADEX™}, metolazone [such as ZAROXOLYN™),

5C| 7NgfIC%|h| oro- %Iorothl&znde(x cﬁasm/b%lL E%HEY*T" A‘rlﬁ" p%héﬁ]ﬂhﬂ'f'ﬂfltrém@;e;v@(ﬁchgi di ne

1- ( 2- et hoxy et BYRENUSTA giRAgrynicpeld (gh.as EPRGRUN) °ﬁhar"'f'°r'}? Brshas gY%OTﬁNGH) di
one from & epguBse(ias (speheps LASIY™ hnirgsipgmigasguch W’t‘-" Amispoqegen 2 (195g.
1000 nmmol) arrdomtamednd MOELRETIC™).
In another embodiment, the Carboxypiperidine Compound may be co- adrnlnlstered with
one or more anglotensin converting enzyme inhibitors, Examples of suitable angiotensin
converting enzyme inhibitors includs quinapril (such as ACCUPRIL™), perindopril (such as
40  AGEON™), captopril (such as CAPOTEN™), enalapril (such as VASOTEG™), ENALAPRILAT™,
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5N2, with stirring at 135 C for 20 h. The m xture was cool ed and then
heated at 14000 for an additional 20 h. The m xture was cool ed and

sl oW y addeso t@7esy7rsce (600 g)/water (200 nL) m xture. PRIrEBINGG003132
stirred for 3 h and the resulting solid was collected by filtration
and rinsed with water (2 x 100 nmL). The solid was suspended In ethyl
acetate (300 nL). Water (200 nL) was added and the pH adjusted to
1-2. Then 10% NaHCO3( 125 ml) was added (resulting in pH 7) 10and the
| ayers were senga{]at Ed. The _grgani ¢ |'ayer was successively washed with
wat er (400 nt§"ERE"8 &% hTAPE G Blarapiieienh fBenerd (2i6h eANQIPPRILEY zpferper, The
organi ¢ sol utog#priivienagenstisigh s @TENGIN") dignrpd fruehes EINMOL D arozESERILDS, g Of
the title conpeemdrandolapril (suStasMASK™Rpaipdep abntenl, @bexipri (such as UNIVASC™y

N- (5- chl or 0- 14Qeta} $-aigmaiipladtploprd =&f d¥dir, 1H- pVr azol of 4, 3- dhwi mi di n-7-vi i

-4- 15met BVI PVri o, BsofialVd O 2- no-4-picoljne (4. 32
g, 40 mol) %ll;led r§1 J'agéioy ﬁ&:gi& g;ff‘g%%& );?dérigﬁo% 0_%@_ may be cc?e%dmmksteresm(h
ethyl - 1H pyra J oiﬁ, . gﬁcgyrl Rrdl ne 9y "?{eféés elje gagiclgnsimiyecedigy ) was
treated with TRPRFEUIRFIETRILEST sfTHABAND O, ePrprstamisyahas BEVRAENSX i T r-ed
and treated Wpas (SNhiap RVERIS™D: lpsanaR kgbich(ad COPAAR™ biidBarilnesaitn & I at e
such that theetdsapdsuwsh e BEENGER™ apbsalt)] i@imisDtafisuchRe MITAKDIEHS, Wigksarst | 1T ed
for 30 mmoandusas bIdVeR™,), LeiadaREh Mk&zhk,kﬂ?(ﬂsﬁ%o?Lﬁﬁ-ﬁg's’l,%a(}-éé%!zﬁkhﬁ’-gmug\ L
pl16-7 was aghy, gyeshs, ahieagdect ure was partially concentrated uhder
reduced pressure. The m xture hen stirred at 'S5 Cfor 1 h. The
resulting solid was %Srlﬁ%ﬁ%ﬁ'“ﬁ?%@&%@)’ﬁ"‘l’ CPPROHRY B barRpdRasHEd i t h
wat er (40 ni 27%°T MYREAL] ghannel blockers. Gramplonof wiirbierpalgiury ghapnshilaskesindite a

t enper at ur e NedRng {Hieh 2BARALAT™ LDPATICCT 09 PBOCARDIATY), terapar@ifsicivaspound.

WO 2007/ (547 282ETY. COBROBF0,0BLETN SIS e VERERINGY AdiitkérdBud bis CARDIZEM™

1- (1- ( 2- et hoRwmdIZER $5'8 - CAHDAEME 44, ORHOPEMRRRH, Bi Redr il AReMoly HOV T

azol of 4, 3- fﬂih%m)%rﬁﬁi%e%dcgééﬂt?{Nhélhcﬁ%M\AHRE C%w'),damlo Ipine (such.as

rhi xture of ™ fo ™ o . .
N- 15- chi or o- 1206t BOXPENRITT" 8 "R R Tlee donedsh & SLLATEY paprifidiesi 7- y 11
- 4- met hyl py?I @RS E-%V%ﬁ?ﬂfdﬂ%‘eﬁ‘*&ﬂiﬂgﬁ rgpnisiping; difitagem, aEHNNGH5H0pos.
| soni pecdPi ¢ aci dn {ngBergmigodingpithe Gatskypiperidies Cammowraimag badoad fibig@edyith 498
mol ), and DVBO ri@Sbatd Yockes Eneales o suitabld utaidokers intflide Mioll@Rn s Af ter 20
h, the mi Xt uBECABRBENENLRG0I RUARCCANROLAL SlvelibSich ) coMBnadda wubhe -
X0 UT € B AR ool B B BB bSO )
acetate (55 nejﬁgLﬂ [%Egch ak/%qfﬁomre se {a e ginc})i a'&?fe g '
treat ed ?I t P GNnot ner  port i on- of ™EtARA (Sueh &% LAFBEPEA Y TOPRRL-X e s
were 10 ¢epat'dPedeusyzs TENRUIN heindRiiisesh a5 YISKR™ving bisefeloh to pH - 5
using 6 M NCl . Aftasetheseinbadimeg, thefaribxypiparivine Edveoung sa) be dogdrsiaibtret WhRS °
filtered, washedhnon diihawatkens. E2RpIoEo) subihE ahd Bfdkdrd InHRE petsin, bGkambsiN € 5. 6
g of the tit@neoarouram, bibnyRntARa MAzs oRMREN ) 1 astil:nguc('l%s 3 H,
311), 2. 5o 2oy ledhachadt 5 " 1%00 3 05 (w2 H. 352 (1

, 2.52-2. . : . 99- 3. m , 3. q,
2 H. 3. % (t, 2("%‘?‘“‘“ﬁ%‘?5”21‘%3‘“9(‘%"mﬁ’p’%"?"‘%?%?%f’ BAY fafe-agmipigterecgritty ] (¢
1 H), 8.05(s"e§rmosigeha-Beta ockeys. Ap eggmple of apgitaplg alphe-hisja blogi@r ig Bbetaipl {sdeh H) |
LCVS ni z 4548 NRRVEPWIRY oTRANDATEM).Xt ur e of .
N[ 5- chl or 0- 1- ( 2- &itsha@hey @tivytingn: Inetafytypiddripyconpin® ndy R-co-administered with
d] %” mddl 'n';jge YrhlorefbidBE D6l b tbrAhtBortsty, |E§£EH:II’-&§ Fiéj%g?eﬁﬁi%m% % toEe q
conbi ne equi val ents) and a
base andsweﬁiggiégkng@%%%%B&%%gﬁ(a |ﬁﬁg €0 ?Pg?{P'aﬂ?{gil(lﬁ""r'[a}“’ie 20r eacti-on
I's conplete. s | € bases include cesium carbonate, sodium
carbonat e and pol&sdienpmtedimprihetGarborgpiperiditg Gompaing ea ke ch-adminitkeed BMBO and
N, N- di met hy|oheermarerehn intiiyos Exeodldsntpuitabiateain ntisibrdeuasisiaderapeb foge basi c
sol uti on extsragbmebo edaetowmens.l to 3 tinmes) with an organi c sol vent

such as ethyl acetate. The remaining basic layer is acidified to pH S5
wth Ha The mixture is stirred for approximately 1 hour. The solid is
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NO2 1-(2-ethoxyethyl)-3-ethyl-4-nitro-1H pyrazol e-5-carboxam de was
prepared according to step 1, Exanple 1. 10Step 2: Preparation of

4- am no- 1- W edohexidet hyl ) - 3- et hyl - 1H- pyr azol e- 5- car boxawc@gas2006/003132 A
m xt ure of

1- (2- et hoxyet hyl )-3-ethyl-4-nitro-1H pyrazol e-5-carboxam de from step
1 (5.70 g, 22 nmmol) and pal | adi um hydroxide (1.0 g) ‘in ethanol (110
m.) was treated with amonium formate (7.01 g, 111 mmol) in four
unequal portions at about 10 minute Intervals. 15The resulting

ni xture was heat ed iRBREEMPasimentaing Garboripiserior Foampaind menksroedohigeted wWithe

m xture was f#PerenuRicetal atigprengmks. tEsanmireloiconldemhrhirgiahentiyiRs indiaey t i Ng
resi due was pustiidogdsuolyasc DORETE) &R @Gh AOCATAPRES W l;,l SaaBRts HEMNO a

mi xture of et&imhfaome%aiamm'h%a ndfbnd)eh £ »:gjaﬁs prov de 2 45 g

of the titke CO'TPQHQ'Qtarje B'i Yoipar e dm mipistered with
gﬁlﬁa%%* Sopsiep Lol ehiny

1.21-1.32 frn, I-%é
H, 4.38-4.527¢C/A™ %0‘35 ?Agwﬂml?ﬁ agyits gycosidennotropic agent is

142- et hoxvet h‘{igfl'"@“‘@taﬁ% razol or4 3-dl pyrimdi ne-5

7f 4H, 6H) - di one  W\On 20U @BFMERCHE/ChbBIARGIBQ3HhARndNIhy be co-adminisRradivii UT €
of 4-am no- 1-d¢n2 eetdroiuped Bybg nﬁm@ﬁ&bﬁﬁtiﬂ&ﬁ%ﬁﬁ&éf%s@mﬁ@hﬂﬁ%6%96 from
step 2 (21@1491atr|ﬁrguc&emlg)wslnfhel\(§u% NEBRdRRber mam de (40 L) wa

t ted with b d heat d t BO
Cr g\a/‘erem \(;]Mht car Qﬁ-'%loﬂ& e%%;em t%e &ar?oxygipg'{(]iln? OWP;Q%DWZ' ga% %f‘ﬁlgtef?@g'i% due

The ture
was purified BY °rc"6°lre 'ﬁ?"iﬁ H'V?S?’F‘e?f 8’5? SR genesr "itriciowde dgear refer tocp camuengt ur e
of ethyl .ac et‘%ﬁt Bonalfk relpases Atson direptiy or iefrestiiitansfess itepgérceondxl@4Baciod, atdve
title conpourfimuldigSihg EEbgdengus pro@BBn of niicededir eddbiegian-aérivetel@fing factor '
5, 7- di chl tf o-(EBKF nebbaaxeediévit bncBoedbud ebeisldrhiny 66 0 ek aavdl PMLd mziu&u'sne \

LA 10A m Xt WbpdhdstHaBare substrates for nitric oxide s nthase. Examp[es fsuutab}g n
J}rgﬁ i on
Og"r'H_)

é érzegta?g)éyletiM{jgs ﬁh (gg @Xl%‘? étt pryt%?es ox hlﬁ'ﬁ%ﬁ% %GFF &gM WwWth
one drop of % %—a" R r?ﬁ‘f’f’l"ﬁlg"%?'dﬁé’&"f’@&” Isqegrpidg ‘ﬂiﬂé‘faé?v@qsﬁbi%t

The mi xture VERECEGEH BAkIdgre ST P SGpRse efisheoripohibariaef mesoxigy aypibasat ed
under redéted prebsunther 9"!'m@imm@e&dtﬂe@lﬂe@dlﬂelﬁmptﬂzﬁwrhiyl B8 Go-berisibetR wan d
then the m Xtoud @ morDra@pininagsn@e, Wi t h chl oroform The organl ¢ layers

vere.dried over nagngfbsmbdds, hakSvox plerFdﬁE- C!nagléT?P el Qi
de 2.09 SI§° Agrinis
pr ovi de Q& tII’ m%l.'eZol QEL@M& lage ?cﬁva OX neg( istgta I?Ji?BJHBtha% ng.

pyrazol o[ 4, 3

LCVB miz 289.% ““:‘s‘” AP on of

1- (1- ( 2- ePhoxvet hyfr 3ﬂ9t39r@fn mep, e Careornippriging IWPOQnd\rrlaamwen):lmmHE}‘eﬁamol of

4. 3-dl ovri m digprBowGlirpendodentieasdinlgiaivn Okl obsLitdble neltld dddopeptidase  The

5, 7- di chl or o-inhibifedsedubootyspitit] tsiddtrehiaabm, LYozl edad, 3- d) pyri m di ne

prepared In step 4 (1 rrm)l), 2-am no-4-picaline (2 rrm)l)

N, N- di i sopr opyl et hyl amine (3 mmol ), and @ yl.pyrrolidone (1 n)

were added to @ of two reaction vessels: vessel was WO

2007/ 054778PCT %po 003432 Irradi ated i CEM Di scover m crowave

for 15 mnutes a % ni pecot i C‘G*%fﬁ\d% orggtoH was added to each

reacti on vessel. a:‘[d f‘"F‘u resujt i ng mxpur{ér adi ated for 15 minutes
0

at 180 C. The contents of the two reacti essel s were conbi ned.
Water and ethyl acet at BMid83ldednto t he t UVRL-HB20t he mi xture was

shaken.. Hydr ochl ot dtote belbogitibht, HeCarB GBS dhPCdripGunt tnsd sy S-aBRfstered with
30 one or more endothelian antagonists. Examples of sultable endothslin antagonists include
ambrisentan, darusentan, J-104132, SPP-301, TBC-3711, YM-62899, YM-91746 and BMS-
193884,
In ancther embodlment, the Carpoxypiperidine Compound may be co-administered with
one or more 3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors, Examples of suitable
35  3-hydroxy-3-methylglutaryl coenzyme A reductase inhibitors include fluvastatin {such as
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5the m xture was shaken again. The |l ayers were separated. The organic
| ayer was washed with water, hydrochloric acid (1M was added, and
the | ayers wene7senas ated. The organic | ayer was dried @g¢afBI@REIBE2ZUM
sulfate, filtered, and evaporated. The pH of the aqueous |ayer was

rai sed to about six by adding saturated sodi umcarbonate and the
aqueous layer was then extracted with ethyl acetate. The organic

| ayer was dried over nagnesiumsulfate, filtered, added to the

10above organi i due and evaporated. The solution was purified by
RP- HPLC on anl\%P ?gﬁ) N 55“?@353“5'3 i%"’d'f)‘?':ijmr?ﬂm@%ﬁbis&ﬂhfﬂ&MOQHW%OVa gr adi ent
of 10- 95% ac YOHICORT: @ryasiely (syoh gt RAYAGRL™Y, repyvadiptindsuel asIBIESTORMesdi N
two bat ches. $masitipdueh an@PeoR®nbi ned and evaporated to afford 0.26 g
(if 3% h(et ti gsl a) cogpggngnmo%(ﬂﬁlﬁrﬁzigﬁ& é)n;bg gecl%dg%lst%@dg\vgﬁl’(

. ) niacih ofong ddhnicaciferivativ 3 it jacin ofjiicofinicari m
3 H, 2.52-2. . 8 §9-§“. E) 153, 52
(q, 2 H. 3. 7%3"(‘{',‘?}_'5 U,L"Az?.a_ﬁé: wgg’?@mﬁ}?‘-gﬁ’g%. %‘é’-"ii'.i‘@f’”(m 2 H, 6.91
(d, 1 H), 8.05 (s,"aqothsy emiedinent, the Capoyyplperigings@pmpaund may he co-pdmidigerédwith 1
H) . LCVB m z AS% mopfitcsels Payivaivesphramnlesof aiebSibtieasiiderivitivesAssisly dofidate
Met hod 1: Hunfeush & ATROMIS:S"RDEmilEew Yaueh as DOPID, bi@fenSRbratd (sdch ad THIGOR™),

Proxi m t yloAssay  In ancther enfiiddimbht, HelJalodSisetiin chphRd Hesd cB—gdn%\(gﬁéréﬂltg Ejhe
e

i nhi bition ofgnP LrreiNd 3eiiRe Q&a’mﬁ;' E:Yan‘#ﬂhésé’fsﬁitgﬁfé bllg EJFS%%E%&TSAS Cg.l ¢

nore specifi wi 0l s _assa asur : >

the test co%ﬁ%ﬁﬁﬁf %ﬁéﬁggﬁ%ﬁyﬁﬁﬁ %ﬁﬁgkéﬁep?%ﬂ‘ﬁ%mound
required to iTHEDIT Dy 50%Y AN YSBDEscolsspysippisuchaaEse#PUR)dr ol ysi s of
cGWP to GWP r el at Ingeetiepenitndimens the\Gatogxvelperiding Gamipliing way tecnadnitisared wihie
POE5 enzyle fope oo chelestelpbabassialyinigitiars han exiatysd on @ elithtlcounvi bR Bbsprhih el et s
by appr opri atiibhmdiekdiedé {saih 20 Ave), met hod of Thonpson, W et at;. - :
Bi ocheni stry 18( 2@hnotPafo@achl the 3Abad Sperdiss iSGihi REMHeRY Ballard, oA et
al.; J. Uol %g:yorm%(cﬁt}leste%ﬁegéﬁé%s? :KI)'I’I r%tein%nhi It-lc;rh eA m %Zy@%li%jr?twég
from human platel et ca‘g be - used t BoRANAPOT A gamalg o a5yitgls cholggteryl
(I Ff i cQVP_( ATRFSRARMEY Y MiTiRdeloeste®  nucl eoti'de [3H GWP. The rH GWP
bi nds to A%t ri um Bprqthesambodspmt, Be Saboxypiprdine Rempdintdeay be Ine adyinistne wiitls - .
det ect ed by =04 siimotelapitsl sxdiuipdepatdenigbile Adbca@rasParer hiiak) Bxamblbsot afitbmct of
the test conpaeanshdmin-delichdeRibAIicidcORERBisk ﬁﬁiﬂit@r@ﬁmclﬁcﬁ%D@@‘ld’?Xﬁ?ﬁ&taﬁ&iSl n the

& Solestion
et or

bg

assay by contafidsng the 35 conpound with a fixed amount of. PDE

enzyne in the pre of substrat C of CAMP in a 3;1 ratio |
unl abel l ed to Cl -'g-g'f]’g%’e‘i”‘é’ﬁ‘}%f‘e@é‘f %F rlg?'&%\’fef 115 COBRRTEY TRy & STedgiristpesd ity s
descri bedab8UE "™ dBPaYrstiase iolqrs. \ReamrisEs! suligbly pehaglupgsigpgeynbibitine .

| nhi bi tion ofrcpiommdieHsushes GYEFETYXapd hogrbpsedsycromlPEEC@I=T). rel ative to
total POE enzyne laetoihed dmpodifientthi Bhbbigiimeeadie@ohsdhEmayd0 BlminisEr@ wits say :
96-wel | m cr ohd dr Bibre Pigatinesf Gkdiples o Qa0 R l-AR4 HARRGH In&éﬁ?@(@@é Q03132 )
_ Reagent's Buf g miiMa Helimibislion 23 Db %M%Fq:(gL#gPQHMEB)EmJF’: 2 mg/m

BSA I n Bufsfer A ( ne fe substrat e: concenttati on of
500 nM i lr‘ilsfoassa g%ﬂé‘%ﬁﬁ“ﬁ% ime(')'# %é%%éf%ﬁcg'ﬂ?%'ﬂ%ﬁy@e SrEIsigEer it s
upon the spelPFY TOFEEYINE ERGRS Propiipkieiopiinsdiclds HIMALRRTY: YN OBH0/E0 s
di | Ut ed wi t h HEMAIOGAG25T" gt RMLBIN OGP, UBVIRIN 79/280f HUMALIA L% HUALfi Nl
substrat e coRUBALINB&M iduMaiN 0o HUMALIR emasERY I LERE™C NEYVRR NpRWepar ed
In Buffer B. wEnR iHEGULARD) LARIGSO, NOFOReFRIo, RGELIRNCRSWIR pdct i VI ty.
SPA beadsss20 \BUAIHG YERADSINERPLEN8A BERAR dF120. 10 Positive
Cont r ol Neaat i ve Contro MOSdt anidtglr [/ les édo' ound 2 Pl 100% DV5O2
p1100% DVSO2p1l St aHdar dEutent BhpytmepPoding Compprtddpay poesremisisera it 5
pl Buffer A 9% %pPoremsginigss Empss pisuibippaglipidesiederepaglinide (such as

PRANDIN™) and nateglinide (such as STARLIX™),

In another embodiment, the Carboxypiperidine Compound may be co-administered with

40 one or more sulfonylureas. Examples of suitable sulfonylureas include glimepiride (such as
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1550p1 Substrate50pl Substrate50 pl Substrate 50 pl SPA to stop?O pl
SPA to stop50 pl SPA to stop St ocks of standard and tes I
conpounds ay@repaied at 5 mMin 100% DMSO. The conpoum@Thgm?@mbﬂ? y
diluted in a dilution plate using a 10-point Y2 |og dilution F{na f
2pl of the 20conpound dilution is added in duplicate to the we SIO
the assay plate. 2 pl of 100% DVMSO are added to designated c?ptroB
wells. 25 pl of Buffer A are added to all wells. 25 pl of Buffer

are added to AWMERVI®YAS Mﬁe b Qke éLYéﬂrg\gE E%%'%gsﬁgrz g‘éﬂﬂ%ﬂ?gﬂde dto
the remaini ”99’}6@3%“ %@H?'B’G" OIS on a plate shaker at

?Ij)atCESSSr SI sg? SPA "%&3 Iﬁ'sr‘]ag‘a?d@“’&dﬂ%‘éﬁﬂtw%ﬁr@be Ebreporrgaey bam-adfiiaterpd aithe s
are again seaf@d" 252 iszdgingKicres.f Bramies ohsutabteaisazbidindich@WcluleniddRReS 1.0 ..
bind the GVP (svabaesETOSTHendredtiszons @ucRbd AuEialg, settle for 30ap1€nUt es
and then read on anbhsherleMEL the Bir ;Jipleﬁtﬁ %m]goﬁ#dn may% XS 'Eﬁ'm@ﬁeré?%ﬁ'fhng

Porcont 1 i R Q%Urélﬁprfalztd[;ﬁarl&n@gﬂ@ ém% ?f s‘fﬁ ?ﬂﬂ‘a g'g'gtﬂq‘ﬂ"?)"‘v!&c‘”d? nhi bition

(%=1 mean e Pesstin %ﬂﬁﬁa%l%e) I R3PS rkacinormethblevelale 2 s orui) |
x 100. 30The ¥ ?S%’E? 9\?'81 ﬁ@ ma%leqyﬂ?nwwwlbm -4 RglnokidzobiDee; C-2 g HABELoL-
curves of 1&nZeethyB-eyolphepiyl -neihyiamine OSHENIRhirD MBS B b-Eibih@Bycio ,ﬁ(};tyl -acenc The
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. The present Invention further comprises kits that are sultable for use in performing thie =
methods of treatment deserlbed above, In one embodiment, the kit comprises a first dosage
form comprising the Carboxypiperidine Compound and a container for the first dosage form. in:

20  another embodiment, the kit comprises a first dosage form comprising the Carboxypiperidine
Compound and a second dosage form comprising a second therapeutic agent,

In ancther embodiment, the kit comprises a first dosage form comprlsing the
Carboxypiperidine Compound and a second dosage form comprising an angiotensin converting
enzyme inhibftor,

25 in another embodiment, the kit comprises a first dosage form compnsmg the
Carboxyplperidine Compound and a second dosage form comprising an angiotensin |l receptor
antagonist. ]

In another embodiment, the kit comprises a first dosage form comprising the
Carboxypiperidine Compound and a second dosage form comprising an aldosterone recaptor

30  antagenist,

In another embodiment, the kit comprises a first dosage form comprising the
Carboxypiperidine Compound and a second dosage form comprising & nitric oxide donor,

M._Compound Synthesls
35 The Carboxypiperidine Compound may be preparsd using the methods illustrated jn the

synthetic schemes and the experimental procedures described below, The general synthetic
schemes are presented for purposes of illustration and are not intended to be limiting, The
starting materials used to prepare the Carboxypiperidine Compound are commerclally available
ormay prepared by routine methods well known to those of ordinary skill in the art (such as
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those methods disclosed In standard reference books such as the COMPENDIUM OF ORGANIC
SYNTHETIC METHODS, Vol. I-VI {published by Wiley-interscience)).

Scheme 1

5  Scheme 1 outlines a generat procedure for the preparation of the free acid of the
Carboxypiperidine Compound.

o \ o
',{,’ \__\ : \_’\N 0
] NH
N 1L, N, | 2
NH;
. - -
: COl N PhPOCH N Sy 2-aminoplcoline
HyC NI T e (] A :
CH:CN NS0 >N N NaNTMS),
H THF
L Z
CO-H ] R, I .
2 equiv H W N
HN N =
N Y
2 equiv Cs,C05, DMSO, 125 °C B N/J\N
20h
COH
Scheme 2

10  Scheme 2 outlines an alternative generai procedure for the preparation of the free acid of the
Carboxypiperidine Compound. '
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The following examples fllustrate the synthesis of the frea acid of the Carboxypiperidine
5  Compound: )

EXAMPLE 1

1-{1-(2-ethoxyethyl)-3-ethyl-7-(4-methylpyridin-2-ylamino)}-1 H-pyrazolof4, 3-d]pyrimidin-5-
10 yl)piperidine-4-carboxylic acid

Step 1: Preparation of 1-{2-ethoxvethyl)-3-ethyl-4-nitro-1 H-pyrazols-5-carboxamide

A 1L flask was charged with 3-ethyl-4-nitropyrazole-5-carboxamide (prepared as
15  described in EP 1178142 at page 18) (15.0 g, 81 mmof), triphenylphosphine (25.6 g, 97.8 mmol),
and tetrahydrofuran (120 mL). The resulting mixture was cooled by placing the flaskina 0 °C
bath and 2-ethoxyethanol (9.5 ml, 98 mmof) was added to the flask. A solution of di-tert-butyl

19
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azodicarboxylate (22.5 g, 97.8 mmol) in tetrahydrofuran (90 mL) was then added 1o the flask over
a period of 2.5 hours. The mixture was stirred with cooling for an additional hour and then
warmed to room temperature and stirred for one additional hour. The mixture was again cooled
1o 0 °C, ireated with 6M hydrochloric acld {40 ml}, and heated to 40 °C for one hour. The mixture
was partially concentrated and extracted between ethyl acetate and water. The aqueous layer
was back-extracled with ethyl acetate. The combined organic iayers were washed with water,
washed with brine, dried over magnesium sulfate, filtered and then concentrated. The resulting
viscous oil was ireated with 2-propano! and this mixiure was then concentratéd. The resulting
matlerial was treated with 2-propanot and heated. Upon cooling, the resulting crystals wera
filtered, rinsed with cold 2-propanol, and dried to afford 16.5 g of the title compound.

Step 2: Preparation of 4-amino-1 -(2-ethoxyethyl)-3-ethvl-1H pyrazole-5-carboxamides -

NH

- 1-(2-ethoxyethyl)-3-ethyl-4-nitro-1 H-pyrazole-5-carboxamide from step 1(15.0g, 58
mmol), 5% Platinum-on-carbon (0.75 g), and isopropy! acetate {150 mL) were combined and the
mixiture was stirred under 80 psi of hydrogen for about 50 hours. The mixture was then filtered
through celite, the celite was rinsed with acetonitrlle, and the fillrats was concantrated. The
material eventually crystallized to give 13.7 g as a hydrate of the title compound.

Step 8: 1-{2-ethoxyethyl}-3-ethyl-1+-pyrazolof4,3-dipyrimidine-5.7(4 H.6 H)-dicne

A mixture of carbonyldiimidazole (12.3 g, 76.1 mmol) in acetonitrile (123ml} was
warmed to 50 °C. The 4-amino-1-(2-ethoxyethyi)-3-ethyl-1 H-pyrazole-5-carboxamide prepared
in step 3 (13.2 g, 58 mmol) was added to the mixture over a period of one hour and the
temperature of the mixture was Increased to 75 °C during the addition. The mixture was then
cooled and stirred overnight. The mixture was cooled In an ice bath and filterad. The filter cake
was rinsed with water and dried to provide 12.8 g of the titie compound.

20
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Step 4: Preparation of 5,7-dichioro-1 -{2-ethoxyethvl)-3-ethyl-1 H-pyrazolo[4.3-dlpyrimidine

A mixturs of 1-(2-ethoxyethyl)-3-ethyl-1 H-pyrazo!o[4,3-<ﬂpyrlmidine-5,7(4H,6H)-dione
from step 3 (25.2 g, 100 mmol} was treated with Ph POCI. (195 g, 1000 mmol) and heated, under '
5 N2, whhstirring at 135 °C for 20 h. The mixture was cooled and then heated at 140 °C for an
additional 20 h. The mixiure was cooled and slowly added 1o an ice (600 g)water (200 mL)

_ mixture. This was stirred for 3 h and the resulting solid was collected by filtration and rinsed with
water (2 x 100 mL). The solid was suspended In ethyl acetate (300 mL). Water (200 mL) was
added and the pH adjusted to 1-2. Then 10% NaHCO; (125 mL) was added (resulting in pH ~7)

10 and the layers were separated. The organic layer was successively washed with water {400 mt.)
and saturated sodium chloride solution (150 mL}. The organic solution was then dried, and
concentrated to provide 23 g of the title cornpound.

Step 5: Preparation of N-i5-chloro-1-(2-ethoxyethyl)-3- ethvl -1+-pyrazolol4, 3-aWDVrIm1dIn-7-vﬂ-4-
15 methylpyridin-2-ylamine

o |
\\\HNN
N =N

LA

N™ ™Cl

A mixture of 2-amino-4-picoline (4.32 g, 40 mmol) and 5,7-dichloro-1 -(2-ethoxyethyl)-3-

ethyi-1H-pyrazolof4,3-djpyrimidine from step 4 (5.78 g, 20 mmol) was treated with THF {25 mL)
and cooled to 0 °C. The mixture was stirred and treated with 1 M LIN(TMS)z in THF (40 mL, 40

20  mmol) at a rate such that the lemperature was kept below 5 °C. The mixiure was stirred for 30
min and was then treated with 10 % cltric acid solution until pH 6-7 was achieved. The mixture
was partially concentrated under reduced pressure. The mixture was then stirred at 5°Cfor1h.
The resulting solid was collected by suction filtration and washed with water (40 mL), The solld -
was dried in & vacuurn oven at a temperature less than 60 °C to afford 7.0 g of the title

25  compound.
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Sfep 6: Proparation of i-(1 -fa-gthoxvethvl)-s-eihvt-“f-m-methvlDVridln-2-v!amino)-1 H-

razolof4,3- rimidin-5-vipiperiding-4-carboxylic acid

A mixiure of N-[5-chloro-1-(2-ethoxyethyl)-3-ethyl-1 H-pyrazoio[4,3-d]pyrimidin-7-yl)-4-
methylpyridin-2-ylamine from step 5 (5.42 g, 166 mmol), Isonipecotic acld {85.9 g, 665 mmol),
cesium carbonate (162 g, 498 mmol), and DMSO (55 mL) was heated, with stirring, at 125 °C.
After 20 h, the mixture was cooled to 20 °C and water (165 ml.) was added. The mixture was

stirred for 15 min and was then treated with ethyl acetate {55 mL.). The layers were separated

and the aqueous was treated with another portion of ethyl acetate (55 mL). The layers were
separated again and the aqueous layer was 1aken to pH ~ 5 using 6 M HCI. After stirring for 1
hour, the resulting solid was flltered, washed with water {20 mL} and drled in vacuuo, 1o give 5.5.
g ofthe title compound. *H NMR (400 MHz, DMSO-dg): § 1.10 (t 3H), 1.30 (t, 3 H), 1.49-1.60
{m, 2 H), 1.84-1.95 (m, 2 H}, 2.32-2.36 {m, 3 H), 2.52-2.57 (m, 1 H), 2.78 {(q, 2 H), 2.99-3.08 {m,
2H), 3.52(q, 2 H), 3.78 (t, 2 H), 4.45-4.53 (m, 2 H), 4.56-4.64 (m, 2 H), 6.91 {d, 1 H), 8.05s, 1
H), 8.18 {d, 1 H), 9.63 (s, 1 H), 12.18 (s, 1 H). LCMS m/z 454.

Alternatively, a mixture of N-[S-chloro-1-(2-ethoxyethyl)-3-ethyl-1 H-pyrazolo[4,3-
dpyrimidin-7-yl]-4-methylpyridin-2-ylamine from step 5 can be combined with Isonipecalic acid
{between 1 to 10 equivalents) and a base and heated between 100-1252 C In a solvent until the
reaction is complete. Suitable bases include cesium carbonate, sodium carbonaie and
potassium carbonate. Suitable solvents include DMSO and N,N-dimethylformamide.

Upon coollng, water can be added and the basic solution extracied (between 1 to 3 times) with
an organic solvent such as ethyl acetate. The remaining basic layer is acidified to pH & with HCI.
The mixture Is stirred for approximately 1 hour, The solid is filtered off, washed with water, and
dried in vaccuo to provide the title compound.

EXAMPLE 2
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1-(1 -(E-eihoxyeihyl)-s-eihyI—T-(4-methylpyrldin-z-ylamlno)-1 H-pyrazolo[4,3-djpyrimidin-5-
yli}piperiding-4-carboxylic acid

Step 1: Preparation of 1-(2-ethoxyethyl)-3-ethyl-4-nitro-1 H-pyrazole-5-carboxamide

NO,

1-{2-sthoxyethyl)-3-ethyl-4-nitro-1 H-pyrazole-5-carboxamide was prepared according to step 1,
' Example 1.

Step 2: Preparation of 4-amino-1-(2-sthoxvethyl)-3-ethyl-1 H-pyrazole-5-carboxamide

NH,

A mixture of 1-(2-ethoxyeihyl)-S-ethyl—4-nltro-1H-pyrazo!é-s-carboxémide from step 1
(5.70 g, 22 mmol) and palladium hydroxide (1.0 g} in ethanol {110 mL) was treated with
ammonium formate (7.01 g, 111 mmol) in four unequal portions at about 10 minute intervals.
The resuiting mixture was heated under reflux for two hours and then cooled. The mixiure was
filttered through celite and concentrated, The resulling residue was purified by column
chromatography on silica gel using a mixlure of ethyl acetate and hexane as the eluent to
provide 2.45 g of the title compound. 'H NMR (400 MHz, CDCls): 8 1.17 (1, 3 H), 1.21-1.32 {m, 3
H), 2.60 (q, 2 H}, 3.53 (q, 2 H), 8.79-3.95 {m, 2 H), 4.38-4.52 (m, 2 H). MS (ES]) m/z 227.

Step 3: 1-(2-ethoxvethyl)-3-ethyl-1 H-pvrazofoM.S—g_}gyrimidfne-s,T;(AI-H,Sm-dione

23



URE

' . N OH NN W 2004096810 EXAMPLE NO ST'I'?USIT

130 ,NNNN--1T HF NN ---NrP?2 C"."..NH
PCT/IB2006/003132

N | 39 | i
METHOD 1: PDE5 1C50 (nM 40 1
334 71 1 WO 2007/054778

L

o -
H o)
N NH
Ny [l
HLE,

A mixture of 4-amino-1-(2-ethoxyethyl)-3~eihyl-1 H-pyrazole-5-carboxamide from slep 2
{2.44 g, 10.8 mmol) in N,N-dimethylformamide (40 mL) was treated with carbonyldiimidazole
(1.92 g, 11.9 mmol) and heated at 80 °C: overnight. The mixture was concentrated in vacuuo and
5 the residue was purified by column chromatography on silica gel using a mixture of ethyl acetate
and hexane as the eluent to provide 1.04 g of the title compound. MS {ESI) m/z 253.

Step 4: Praparation of 5,7-dichlorg-1 -(2-ethoxyethyl)-3-ethyi-1 H-gyrazolo[tt,ia-g’flg\,{ﬁmidine
o
\\\ Ci

N.N I -~ N
Y
N/J\Cl
10 A mixture of the 1-(2-ethoxyethyl)-3-ethyl-1 H—pyrazolo[4,&a]pyrimldlne-s,7(4H,Bm-diona

prepared in step 3 (7.2 g) and phosphorus oxychloride (200 mL) with one drop of N,N-
dimethylformamide was heated at reflux overnight. The mixture was cooled and the phosphorus
oxychloride was evaporated under reduced pressure. ice was added to the resulting residue and
then the mixiure was extracted with chloroform., The organic layers were dried over magnesium
15  sulfate, filtered, and evaporated to provide 2.08-g of 5,7-dichloro-1-(2-ethoxyethyl)-3-ethyl-1 -
pyrazolof4,3-dlpyrimidine as an oll which solidified upon standing. LCMS m/z 289,

Step 5; Preparation of 1-(1 —(2-ethoxve1hvt)-3-eihvl—?-m-methvlnvridin-2~viamino)-1 H-
razofo[4,3-dloyrimidin-5-viipiperidine-4-carbox lic acid

L &
Q oJ
\\\ HN" N
N £
s N
N
3
JI:/J\N
: OH
O
The 5,7-dichloro-1 ~{2-ethoxyethyl)-3-ethyi-1 H-pyrazolof4,3-djpyrimidine prepared In step

4 (1 mmol), 2-amino-4-picotine {2 mmol), N,N-diisopropylethylamine (3 mmol), and N-
methylpyrrolidone (1 mL) were added to each of two reaction vessels. Each vessel was

20
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irradiated In a CEM Discover microwave for 15 minutes at 150 °C. Isonipecotic acid (3 mmol)
was added to each reaction vessel and the resulting mixture irradiated for 15 minutes at 180 °C.
The contents of the two reaction vessels were combined, Water and ethyl acetate was added o
the mixture and the mixture was shaken. Hydrochloric acid (1M) was added to the mixture and
5 the mixture was shaken again. The layers were separated, The organic layer was washad with

water, hydrochloric acid (1M) was added, and the layers were separated. The organic layer was
dried over magnesium sulfate, fillered, and evaporated. The pH of the aqueous iayer was raised
to about six by adding salurated sodium carbonate and the aqueous layer was then extracted
with ethy! acetate. The organic layer was dried over magnesium sulfats, filtered, added to the

10 above organic residue and evaporated. The solution was purified by RP-HPLC on a Varian
Dynamax C-18 column (250x41.4mm) with a gradient of 10-95% acetonitrile/water (hydrochloric
acid) over 15 minutes in two batches. Fractions were combined and evaporated to afford 0.26 g
of the title compound. 'H NMR (400 MHz, DMSO-dq): § 1.10 (t. 3 H), 1.30 {1, 3 H), 1.49-1.60 (m,
2H), 1.84-1.95 (m, 2 H), 2.32-2.36 (m, 3 H), 2.52-2,57 (m, 1 H), 2.78 (g, 2 H), 2.89-3.08 (m, 2 H),

15 352(qg,2H), 3.78 (1, 2 H), 4.45-4.53 (rﬁ. 2 H), 4.56-4.64 (m, 2 H), 6.91 {d, 1 H), 8.05 (s, 1 H),
8.18 (d, 1 H), 9.63 (s, 1 H), 12.18 (s, 1 H}. LCMS m/z 454.

Protocols

N. Potency and Selectivity Assays
Method 1: Human Platelet PDES Enzyme Inhibiion Scintillation Proximity Assay

An in vitro assay can be used 1o evaluate thg Inhibition of PDES enzyme activity by a test
compound, As described more specifically below, this assay measures the PDES ICg; value for
the test compound {Le., the concentration of the tast compound required to inhibit by 50% the

25  PDES5 enzyme-catalyzad hydrolysis of cGMP 1o GMP relative to the activity of uninhibited
controls).

20

The PDES enzyme for use in the assay can be obtained from human platele{s'b;r
eppropriate modification of the methed of Thompson, WJ ef al.; Biochemistry 18(25), 5228-5237,
30 1979, as described by Ballard SA st al.; J. Urology 159(6), 2164-2171, 1998. The PDES5 enzyme
isclated from human platelets can be used 1o catalyze the hydrolysis of [*HlcGMP (Amersham
Biosciences) to 5' hucleotide [*HIGMP. The PHIGMP binds to yttrlum silicate SPA beads
' {Amersham Biosciences) and Is detected by scintillation counting. Mare specifically, the effect of
the test compound at different concentrations caﬁ be evaluated in the assay by contacting the
35  compound with a fixed amount of PDES enzyme in the presence of substrate {cGMP or cAMP in
& 3:1 ratio unlabelled to ["’H]—labeled). Scintillation counting can be used as described above to
determine relative PDE5 enzyme activity. The inhibition of PDES enzyme activity is then
calculated relative {o total PDES enzyme activity of uninhibited controls. ’

. 40  PDES5ICs Assay: 96-wall microtiter plater format

25
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Reagents

Buffer A: 20 mM Tris-HCI, 5 mM MgCl;, pH 7.4

Buffer B: 2 mg/ml BSA in Buffer A (enzyme buffer)

c¢GMP substrate; Final concentration of 500 nM in assay )

5 The amount of *H-labeled substrate added depends upon the specific activity of [*HJcGMP, and

10

15

20

25

30

the cGMP substrate is diluted with a 10 mM stock of cold cGMP in Bufier A for a final substrate
concentration of 500 nM In the assay.

PDE enzyme; Prepared in Buffer B. The dilution factor Is determined by enzyme activity.
SPAbeads: 20 mg/ml suspension prepared in dH20,

Positive Control Nedative Control Standard/Test compound

2 ut 100% DMSO 2 41 100% DMSO 2 pl Standard/Test compotnd
25 ul Buffer A 25 yl Buffer A 25 ul Buffer A

25 yl Enzyme 25 4l Buffer B 25 ul Enzyme

50 yl Substrate 50 ul Substrate 50 pl Substrate

50 4l SPA o stop 50 ul SPA 1o stop 50 pl SPA o stop

Stocks of standard and est cornp_ouhds are prepared at 5 mM in 100% DMSO. The

‘compound is serially diluted in a dilution plate using a 1 0-point % log dilution format. 2 pl of the

compound dilution is added in duplicate to the wells of the assay plate. 2 ul of 100% DMSO are
added 1o designated control wells, 25 pl of Buffer A are addsd to all wells. 25 ul of Buffer B are
added to the negative control wells. 25 41 of enzyme are added 1o the remaining wells. 50 i of
substrate are added to each well. Plales are sealed and incubated for 60 minutes on a plate
shaker at 30 C. 50 pl of SPA beads are added to stop the reaction. The plates are again sealad .
and shaken for 15 minutes to aliow the beads to bind the GMP product. The beads are allowed
1o setlle for 30 minutes and then read on a NXT TopCount scintillation counter. Data are
analyzed with a curve fitting application for plate-based screening, Percent inhibition in this assay
Is calculated as follows:

Inhibition (%) = [(mean maximum — compound value/ {mean maximum — mean minimum)] x 100.

The ICy value is determined from sigmoid dose-response curves of enzyme aclivity versus
compound concentration.
The Carboxypiperidine Compound was tested in accordance with Method 1. The
corresponding PDES [Cgp values measured are reporied in Table A.
Table A
RUN NO. METHOD 1:
PDES ICo (nM)

R 0.050
2 0.044

AVERAGE: 0.047
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Compounds previously disclosed In examples from W02004096810 were tested in
accordance with Method 1. The corresponding PDES ICs, values measured are reported in

Table B,
5 . Table B
WO2004096810 STRUCTURE :
EXAMPLE NO. METHOD1:
. PDES IC;,
(nh)
1 & ) 16.2
-0 ) 2 S
\ HN
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N
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\_0 KJ .
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Ny
|
> N”'LN/
v O
N
3 L O 438
U |
Ny
s AL A
N I\II:L
H,C
a NH&
4 I 8.84
N= ]
t’ HN X
L
' e
N CH,
Ch
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PDES IC;,
(nh)

35 . * JJ 737
HN X

36 /@/ 550
HN X

>10,000

37 | " ]
' HN- x
N
rd \N H
8\
N NJ:l
H
38 >10,000
39 N 456




L, .NH 127 1 1 0 HNa NN. NN----) 7580 =c..... NH 128 N 1HNN N
IIeI N N N N 1390 129 5:--> 1HN ,NN N N 139 N W?2004096810 EXAMPLE
NO. STRUCTWRE200ESHOB 1. POE ICso (nN) PCT/IB2006/003132
WO02004096810 STRUCTURE T
EXAMPLE Mo, METHOD 1:
PDES ICs,
()
40 334
71 152
72 177
77 >10,000
80 1940
81 NFN 118
N
I HNM
IN S
. ’ N
> N—;k /»‘:‘
QINH
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130\ & INNNN >10,000 H 133 N.--

HNI

NH 4.45 134 . .-

N---"1 1. \IH\N. E N AN cr-NH 6.57 135 NI, CNH HN---] % --) _ : NTh
| yNH 0. 92 ®6207/054878( (1 FIN..." _ z NM ci-NH PCT/IB2006/003132
WO2003096810 STRUCTURE :
EXAMPLE NO. METHOD 1:
) PDE5 ICs,
(nh)
83 134
84 Ny 247
l HNM e
N o
LI
NZ NH
/
88 NaN’ >100
| HN S
IN e
N
sl
N';k f»
Q’NH
90 - . 1550
0
| HN H
/N s
{ N
/ }“H
91 N 22.6
| HN/K\)’N
.,N N
N
i
N¢[\ —Y
Q,NH
92 CI) 260.5
NF '
\H N X I
’ N
- ; )
N\ | N
NN
\"\-OH
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1.09

137 J N--
Ne.: _ :
0.55 140 ..

W2004096810 EXAMPLE NO. STRUCTURE METHOD 1: PDE5 | CE4 (nM
1 IT)HNNN'N) LiNH 1.43 138 J Ntt:sNIN 1:(1INW
hrwoizoozioNArs 0. 33 139 ..
.1

-Gl
1 7)HN N N, N permsiisoosiseH

el N---
WO2004036810 STRUCTURE -
EXAMPLE NO. METHOD 1:
PDES ICs0
93 (nM1)
> S 311
HN Xy
N
’ \N
a
NAN
R~
7 o~ N 433
\ HN Xy /
N W
Ny N
el
' oH
% ™ N 760
HN X J
N
4 X
!
NAN
RPN
% \o 879
. N/ ’
K AN X
N
ra \N
s
NN
%8 o~ S 231
HN Sy
N
, \N
Al
NAN/W:H)
H
% \o 239
NT )
\ HN X
IN \N
N
N" N/
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N- - -

METHOD 1: PDE5 1Cso (nM 141 oJ Nc7.

((si HNN NTh cri1-1 1.95

W2004096810 EXAMPLE NO. STRUCTURE

"IN HA') NE N NMLiNHO.15 142

1(1HNN N \ Wb 200708479\NH 22. 7 143 (?)N i N ) c"....NH 81. 2cTidzhosd3132
WO2004096810
EXAMPLE 1o, STRUCTURE METHOD T:
PDES5 ICq,
100 \ /q 67.2‘nm)
\N
i
103 —
HN X
N .
ra \'N
\ M
108 o
- N 778
HN X I
N
7’ \N
v
N*N/ﬁ
L
109 ~ 573
N )
HN Xy
N'\N N
\/\OH
110 T
N
HN Sy
IN -
N ] N
A
A,
H\,/\O/
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HNi g1% --NIN ". ..
" NNNAHNNN

-}
j) ci"....NH 7.15

N NN)\ ¢

..... NH 5.34 145 J 1(1HNN---
W2004096810 EXAMPLE NO

1N

STRUCTURE Med baBodsz7sPDES 1050 (nM) 146 J o 1)HN NC 1 Npidbimsmsedzi

32.1 147 J Nlic:-NN ,Nc."...NHIi
WO02004095810 STRUCTURE - METHOD 1:
EXAMPLE NO. PDES IC
(1) 50
113 N ) 1250
| HN X
rN s
Ne W
N\
NAN/W
114 \0 60.6
N/
HN X
. N X
No ) N
\Y
NAH*,OH
115 N . 220
N
K HN X
JN N
Y
N
H\/\N -
A
N
116 ! 1760
123 248
i24 .. /O 78.2
’ HN
N
-, R
Ny N
\Y
NAN/W
k/NH




2.46 148 J (?)HN NN\ kNe....NH 4.39 149 N--- HN N\ N NH 34.8

W2004096810 EXAMPLE NO. STRUCTURE METHOD 1: PDE5 IC50 (nM 150 ...-1
t() HNI O Niwo i@dr/054778 . NH z .: 1.83 151 H3C-.ON \---'HN Mchiheda&ids2. O

WO2004096810 - STRUGTU :
EXAMPLE NO. RE METHOD 1:
PDES ICy,
M
125 T (nh)
NF I .
] HN X

126 I-BO/OH 7230
I . HN

& j(
N/ N
@
127 | 7580
| 0
| HN/O/
IN N
W ,J”\
N™ N
Ch
128 o N 1390

129 D ] 1390
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152 H30,0NV 1 L.\HNN.. N.. N NIL"N Th H CL...... ,..NH 12.1
153 N' 1-130-1ThjlI HNCH, .NN NN C H3 154 H30-.ON /14N N N-....NH
H30H 12. 6 ¥&2007/054778 HN CH /3 N . OIH3 13.4 W200409 p8Tiniofaddsiiz

NO. STRUCTURE METHOD 1: PCE5 | CED

WO02004096810 STRUCTUR :
EXAMPLE NO. = METHOD 1:
: PDES ICs
{nh)
130 /O_.- >10,000
| i
N
- =
N N
)
NAN/
H
133 - i 445
HN X ’
N .
- =
N N =
N N’w
kI’NH
134
- S 6.57
‘ HN e :
N

135 o~ 0.92

136 ) 1.09
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(nM 156 LO-- (LiHN/CH 3 NCH 1.80 157 r -....... HN | CH3 16.7
158 N-, HN PH3 NCIH 0.71 159 ....... HN/CH 3 N 16.3 CH, 160
r-N\ -...wobkbd7/054778 PCT/IB2006/003132
WO2004096810 STRUCTURE METHOD 12
EXAMPLE NO, PDES I
b 80
(nM)
137 J 1.43
NF )
HN™ X
;N 3
A
N N
!
138 /, 0.33
' . Né\’N
HN’I\~/’
IN s
NG TN s
N g
. N'AN/\
™
139 J 0.55
N/
HN Xy
IN -~ '
Ny ] j‘\ .
A
N ™y
O
140 J 1.95
N’!
HN X
N -
‘ N
v M
N/J\N )
e




,CHNN3 / 1 722 C1-13

W2004098810 EXAMPLE NO. STRUCTURE METHCD

1: PDE5 1C50 (nM 161 . I. 11---1HN pH3 NNN' ClHs 162 tiRN N NI
CH, 0.24 16xiobilp7s47#¢d NN H3CN PCT/IB2006/003132
WOZ004096870 STRUCTURE :
EXAMPLE NO. ":r;jolg 1:
50
()
141 J 0.15
o) N;\‘N
HN/K/‘
N
Nv’ ’ \N .
A . AN :
D
N+ -
R HN" Xy |
IN \N
N P /k’
N ™
K_/N”
K HN X I ‘
.«N RS
N
\
VQ:LN%
e
144 - PN 534
HN’R”-)JN
N
N ] N
N/ N%
k_/NH
145 /| 7.15
N/
HN X /
# =
Ny
\
AL
N




3.46 165 N NCR3 N H3CN 10.5 166 heTh-

HI\I‘J%'NG_B Hp\M/I 1%1111

.. NH

11.5 W)2004096810 EXAMPLE NO. STRUCTURE METHOD 1: P DrnSivi)l Cso
167 N..'" PNCRB7AB4778NN HpLNIi 2.95 . 168 N-"*. HNH N HplecWistbo&do3i3Z0
FN N
WO02004096370 ——
EXAMPLE NO. STRUCTURE METHOD 1;
PDES IC;,
(nM)
146 ,I 331
[») N
HN Xy l
P
N/ N’K
o
147 J 2.46
_ Ny
HN X f
N
NG N
3
”A“'H
@
148 J 4.39
N/
N I
JN R\
I N
NANJ\
}\/NH
149 J 34.8
o N
HAN S ’
N X
N
8
A
K/NH

41



NN HpN 2100 173 | TC

"- HN'1?,..,---CH 396 N NW H 174 N, |

RNCR3 ....... \ oLt e NN-.."""" NNHOCNA432 176 N1 | _
274 MNCH, o 2007Rsd¢ **Th Hp  WD2004096810 EXAMPLE NOpcSiRdedindzE:
WO02004096810 STRUCTURE METHOD 1
EXAMPLE NO. PDES IC
50
(nM)
150- 1.83
N.&\N
HN/k\/"
N Xy
.9
N N/R
N
151 -
Homg 'S 220
L\ HN S
N
Ny ! :N
N N
H,C : QH
152 -
H,Cm0 NF , 12.1
\\\ AN X
N
N'\ | :N
NZ N
HC QH
153 o 2 195
ﬂ\\ HN S en
N SN N==
Nyl )
3 N’*H/\,N}
H,G
154 N7 126
. HN X 'CH,
N =N
N\ ! NANH
H R
<C HO '\CH:;
155 2 {134
~o _
I\I HN CH,
N =N N
AL A LD
N~
CH,
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METHOD 1: PDE5 | Cso (nM) 177 fl

HNCH NN 1430L, NH 535 179 CH3 \ ---

\HNNCL.",...".NHCH3 18.3 180 ,NcHHN C 3 341 HN.)- N N'---.) HN
3Cc."-NH 383 20d7/084748NH . --N ---.. ..~ NNCH, HOOH, 0.39 383/1Bhoosost
W02004096810 STRUCTU :
EXAMPLE NO. RE METHOD 1:
PDES ICy
(nk)
156 |\ ~ 1.80
HN
Lo
g \N‘ N
Ny N//'I\NI)
o,
157 L 7~ 16.7
o \__\
HN
B -
/ \N
Ny N//l\'
CH,
158 L 7 0771
O . e
el
N N N
S AL
N ]
CH,
159 L 16.3
)
. CHS
160 L @ 1722
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H CC....'HNCH3 71N )ZLN. CHS 1 HOCH, 4.03 185 Ner"'"*- r-0
1- 130t THNCH3 N? N N H3C, N1.49%\--CH3 Cl H3 1.30 W2004096810 EXAVPLE
NO. STRUCTWRE20¥585R 1: PDE5 | C5D (nM 188 N ro NHa , Npirhibboo&itsis
0.47 191 HaQc..--..... N--isi HN-1...0 .1l

WO2004096310 STRUCTURE :
EXAMPLE NO. ' MPTEI:OII; ¥
. 80
(nha)
161 L ~\ 0.50
L s
HN
rCH3
JN =N N
N I 2 Q
N I‘|J
CH,
162 L ) 0.24
o,
HN
£
IO
A
Ay
GH, .
164 L ' 3.46
N& ]
?\ HNT "o
. ,N N
N l N/
N
165 N " 105
R HN A CH,
a § '
Nl\ I N
o
N7 N
HC @H
166 S 115
% HY X CH,
. N o
. / N
N\ ! NJ\N/\|
Hy L ww



% ..
-, jiic&l, 0.24 192 NOH3 HN ,N...N N | O 3.06 193 1:0 HNCH %
N'n I HOCH, 1,01 194 / ;& Nrtirth HaN HaONH 0.96  PCT/AB2006/003132
0.56 195 Nvdkeom&h@h HaC, I NI-NI N CH
WO2004096810 STRUCTURE METHOD 1:
EXAMPLE NO. PDES [Cy,
. (nh1)
-167 2 ] 295
Ny = H,
,N Y
e L
N N
168 ):/\IL 0.81
q \ Ha
N
'\gl\‘;\Nﬁ
HC '\/NH
170 2100
“g 2
3
/
}I: N7
0 @
173 D 3%
HN NN
ﬂ_ NSy
NT N
H,G QH ’
174 S 432
IRV g ey
>\/\N'____ :N
N SN
HyC K/)\ﬂ-l
176 N 274
—/ HN CH,
/ =N
N/ P
N N
H,C _ ()w—:
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W2004096510 EXAMPLE NO. STRUCTURE METHOD 1: PDE5 1C50 (nM 196 N ."-
----- 1HN rON HP? NN HpNH 0.56 197 HNAI .} HprO |,
CH, NN HpNH 10. 0 »99/mx200b/603132hN

UL 411 3woiRhooddigl. 76 198 HN N L,

R\

NC NNN..-?,.(CH Hp(-,...... ".NH 3.13
WO02004096810 STRUCTURE :
EXAMPLE NO. MP?E'LOIZ 1:
'S0
(nh1)
180 N S —~CHg 341
H,C, —
0’\1' HN
N e
oY
» N N’ﬁ
H,C I\_/NH
181
N7 0.39
ne' 2 | '
a HN CH,
Neo ey
3|
N
N//l\f;!ACH:,
HO CH,
182 ° = 4.03
HC/‘_O\\\ % I
3 HN CH,
1N ! =N
X N/)\i}l’CH"
HO CH,
185 NZ 1.30
H c/“o X |
3 \\\ HN CH,
IN NN
Ny I
N 2., CH
HC, NJ\I;I 3
o CH,
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200 /----,HNN Hpr0O" 1,4"........ ,,LN "1,..A NN'...... | . CN
1..... ,,»NH4.70 201 ..-- HNCHr O Hpo N HPN 25.9 W2004098810
EXAMPLE NOw&iddedd= METHOD 1: PDE5 Q0 (nM 202 . ---- ddthieRo&bis2
H30NN | V0 NN H30 5.46 203 :
WO2003096810 STRUCT. ' -
EXAMPLE NO. URE METHOD 1:
PDES IC;,
188 0.47(nM}
191 0.24
192 3.06
193 Hy N 1.01
A
-
cHy,
194
/(NJ’OI 0.56
H X
HSC/\O N:.N I Y
N CH,
195 / 0.96
e
HN
H:C/-O NIN i N
3 N/J\N/\I,CHJ
HC J\/NH
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...-- NN"r"--0/. MHp74..... N N Hpl 0.63 204 N'
HN.) - .. }....CH H3C."0/Th ,N....NhiNA Hp 24.1 205 1 HH 7-0 HP
H3C " PETAB20860003132

N N Hp 6. 24v@867Rk47bs MNH 1O Th, H3C 1% 14 NN

WO2004096810 STRUCTURE -
EXAMPLE NO. N::EJEHC:E 1
S E0
{nh1)
196 - 0.56
N# l
e
/j HN
H,c/\'o N ] oy
3 &~ CH
N N 1
HC (;];
197 T
NF ) ,
N
HN
ne' o/\,\n Sy
yAL 2L CH,
NH
198 . 50
NF )
N
HA
ne’ 0/\,\N N
¥ N/)‘\N/cha
' HC k,NH
199 AN 313
| .
HN S
/0
c Ny
N\ IN-ﬁkN/\I,CHs
H,G K,NH '
200 /CL 4.70
g
) -~ )
HN <
o~ N
H,C N | \j‘\
3 =~ CH,
NH
201 A 25.9
N
HN ~
~0' OHy
H,C N I SN
YL A
N
» N/\I/
¢ l\/NH

43




- 3/--- ONCNI ..--N,..0 HP 1.55 208 N 1 cnHNH 1430 H3Cl 0.71

W02004098810 EXAMPLE NO. STRUCTURE METHOD 1: PDES | Cso (nM 210 HP 3
82.7 211 . wo2idbki7 r O M F130 EI P. NN ONH 1.57 212 ni - -PCT/IB2006/003132

W02004096810 STRUCTURE -
EXAMPLE NO. METHOD 1:
PDES IC5,
M
202 _/ G 5'.46“' :
H,C /"‘O \
/\/
203 . 1063
cu-l3
/*o j
Sy
204 TN
/"-o );f'\
\
205 NF ] 16.24
/~0 H o,
H:C ,N =N
Ny 2
N N
Hs \j\mf.
i
206 N ] 6.09
S~ HN = CH,
HC © NNy
N
y A 2L
N™ "N
207 NF | 1.55 '
R
~o N\ H CH,
H,C N =
]
> NAN/\,O
H G |
208 NF ) 0.71
%
e W U
H,C N I Ny
> J\N"\zOH
HoG ]

49



re,---\Hy HHCNIN' N ....2.-1.."
.r01 H30/111....zr-OH N NN Hp,

0.37 215 Nvwidl2e0ds4# N N HANN O 5. 30

STRUCTURE

HA | 0.13 213 N'*"
0.42 214 N ."*.

cmHN. . " 1% ".
HN P-0 1-1,071N N HANN
W2004096810 EXAMeirhsiob/603132

WO2004096810 STRUCTURE —
EXAMPLE NO. | METHOD 1:
PDES ICs,
{n\1)
210 Nf\,“ 827
Hi \NJ
H;,c"‘~ ° NNy
Ny ] P /\
N Ny
e @N‘CH
21 “ 1.57
.\4 I
S~ HN N7 eH,
Hac ,N | \N
v A AL CH
H,C, NN J
212 N7 ' 0.13
e
HN
~0 1\ M
He - Ny
Ny | P
H,C, N NS
0 !
213 NF [ | 0.42
S
Hi
/‘*o/\\ CH,
Hac IN - ..-—OH
N ¥
S P H
HC NJ\:D
o
214 N7 0.37
215 NF ] 5.30
A
/____'0/\\ i HN Ha
HC Ny
Ny A NAN
G
Hy o Q\N"
I

50

--?.CH,



METHOD 1: PDE5 | C50 (nM 216 HN ?2NI f--orTh Hp /

N1.1.-"W...... "--As. H 60.9 217 HNNI /---1-1, Hp H CN-11HIN? 2.55
218 ,,--- W{I}I2007/0§J7Ifs HpN- , N\.--N. -., HCH 11 5&%&3%‘3/&%132
N'---. %---l\/l CH, 410220 m*--NI HN) 99 r OCM
WO02004096870 S —e -
EXAMPLE NO. TRUCTURE METHOD 1:
PDES ICs,
{nM)
216 “J 609
/“"Q/j HN N
H,C N E N
S’l\t:;‘\n/\/'\’/
H,C &,
217 = 2.55
— N Sy
HC N}i\\N
: } N/J\I}I/\
H,G &,
218 / 1.5
/‘-o N
N
-"\
cr—:3
219 41.0
/*o \
N/\/O
N
Ny
Hc/""oﬁ !
™ J\
L
221 Jj 354
W \IL
3 A CH
N N 4
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H C,NN N CH Nij%N'.-"T,, 113C1.."..""..NH 3.60 221 N HNN ro
1-13C CH, 11,0 NH 35. 4. W2004096810 EXAMPLE NO. STRUCTURE METHCD

1: PDE5 10%0 toabhs22&2 ....- 11, Cri-ThFIN N-....NIN" pNTH¥bs6a5032
L.NH 10.1 225 HCOO."-AHKS "*. %ijilini /1....... /LN HSCSJtenm r".
CH, . ;
WO2004096810 STRUCTURE . :
EXAMPLE NO. METHOD 1:
PDES iCs,
(nin)
222 ‘ N 101
~ ]
T
/_.‘o/\\ HN N
H,G N,:r“}N
3 =2 GH
NN s
hd @
225 )N\//) 133
2
H
~
Hac NIN I \N
N
MG, N/J\IPI/\
: o] CH,
226 0.83
= | '
D
HN N
Hac/-‘O/\"(\N \N
. A o
HyG, N [?1/\./ ~
o CH,
227 0.35
e
N)d
~
. HC N’N ] =y
A
M, = '?/\,OH
o H,
228 N.//\r, 3.09
AL
HN
~o 1\
H:,C N,N I ‘\N
Ny
Ao
HO CH, .
229 : N 1.61
<
HN GH,
» N/*N/h
. HG KLNH




1.33 226 HN r-O Th HoO I N
CH, 0.83 .

-1 11

\.s.J.... HGA.NN=--- .-.... NO---."-
227 EIfrN H, Cr M,II-....NN-N..~..,,0HH C, | OCH,
0.35 228 MNObLoogwsd7iN /---0% HP, N 1L N'. N. "\ CH3 HOCI H3 3coapa&odshss"
WO2003006810 STRUCTURE :
EXAMPLE NO. hﬁ::og 1:
5 1Csp
__(nh)
531 2 103
.
F ~o" T\ HN CH,
X0 My
F N\ I -
N NS
"
\
HN
~~o~ 1\
Hsc ,N ‘\N
Ny 1 B
NT NN
234 8.79
N ]
AN X
an/--o ,N =N
Ny | .
NS NN
e /\NH
235 >100
N |
HN X
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Ny } P
NT NN
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@
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N INA\
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237 - S | 0.67
HN X H,
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H,,C N,N ’ \N
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METHOD 1: PDES I C5D (nM 231 N--", |

NH 1.61 HC\ N 11,0

W2004096810 EXAMPLE NO. STRUCTURE

HNCH,

-....N 1-13cThH

10. 3 233 H3Goaesotiob7 .. N H3C ki NH 3.85 234 N -- HP-0 pehombbodkoosisz

WOZ2004086810 STRUCTURE :
EXAMPLE NO, m:::;c:g h
50
(o)
240‘ >100
NF |
' %
HN
~0"
Hac zN =N
" | N/)\N
HC (:l\m
241 N&\P, 487
‘ HNM
~0" 1\
H30 ‘.N f \N
N =
N7 NN
242 D) 0.62
244 2 2.54
NS ey
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Hac N,N l =N ,
X
N”I\N
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245 { 1.55
=
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E o \
F')(\ N = N/
F N
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. HNM
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N’N N
F Y
N’)\N/Y
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, N Hscr-0'

/1"1.... N

\ NNTh HCL.:""""NH 8.79 235 N=1"-- " ---
NN'....... -9 HCL-.... >100 236 7---, HNN /---O\ H30 NI \ NN. H3Cs
"0 NH 2.4 26003/054%78 ©  r ThHN H3C/--01 N N H3C N 0. 67 \M384008608310
EXAMPLE NO.
W02004056870 ST -
EXAMPLE NO. ° RUCTURE METHOD 1:
PDES5 IG5,
{nh)
248 Ay 0.30
ﬁ HN/QN
F
N N
O«f
249 0.16
0
~ DI&
K/NH
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N/
A
F)(\ 'S NJ\
=i 0.25
=
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F o/\\ /
F)(‘ Moy N
F Y lN';L
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A
N
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STRUCTURE METHOD 1: PDES IC50 (nM 240 HN\ N. H C >100 241 N.nN

[ThHN,..c.) rO1 \A, NN ThH, C kri....NEl 48.7 242 N."'" N H3cN.... N
0.62 244 . WO o7084774HNH, HaCrO01 , N-. .. .. N N N H C N 2. 50c2Ab200bidd3132
W02004096810 -
EXAMPLE NO. STRUCTURE METHOD 1:
PDES IC;,
{nM)
254 059

!
W
Lah>
. N’N l =N
F ) N’/“\N./'\
0 |
I
H,C .
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N/
< |
N

F i H
. )(‘O N ! Ny
¥ 3 NAN/\rCH,
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< S
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NIN\iO Hp 1.55 246 N...
P W2004096810 EXAMPLE NO

"-NH 4. 46

, AN ..

) A1 Nt r y#
STRUCTURE METHOD 1:

HP1. . ..". .. '
PDES5 | C50 (wdkoo2484778 . . . NN N 0.30 249 N\ il HNNY- .pcram2ivio3132
[ ... ... .NH 9. 16
WO2004096810 STRUCTURE METHOD 1:
EXAMPLE NO. PDES IC;,
l)]
261 Hy 0.57
B - i
,F,?(; c‘j N S
N
HC Q(OH
o]
262 s 0.93
o
F,?(‘: \ H \NJ
N N
Ly
e Q(OH
-
263 T 027
F
HK
‘g j\
S0,
o

Method 1A; Altemative Human Platelet FDES Enzyme Inhibition Seintiitation Proximity Assa

5 The PDES 3050 of a test compound also can be measured in an akternative j in vitro assay
that varies from Method 1 as described below:

Reagents
10 Buffer A:

Buffer B:

¢GMP substrate:

20 mM Tris-HGCl, 5 mM MgClz pH 7.4
2 mg/ml BSA in Buffer A (enzyme buffer)
Final concentration of 50 nM in assay

PDES IC:y Assay: 96-well microtiter plate format

The amount of *H-labeled substrate added depends upon the specific activity of [*HJeGMP, and It

Is diluted in Buffer A,

1_5 PDE enzvme: Prepared in Buffer B. The dilttion factor Is deiermined by enzyme activity.

EPA beads:

Positive Control

Negative Contro|

4 mg/ml suspenslon prepared in dH,0.
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250 N 1. HNX-3 4....".."NH 2. 37 251 HNN 1 0.25 252 0/ Hp HN N N

2.81 253 0

/[ Ho HNillt NN N 1.20 W2004096810 EXAMPLE NO

STRUCTURE MG kdY0d4778°DES | C60 (nM PCT/IB2006/003132

10

15

20

25

30

3 ul 100% DMSO 3 u41100% DMSO - 3 pl Standard/Test compound
27 i Buffer A 27 pl Buffer A 27 | Buffer A

30 pl Enzyme 30yl Buffer 8 30 g4l Enzyme

30 pl Substrate 30 pl Substrate ‘ 80 ul Substrate

30 i1 SPA to stop 30 ul SPA to stop + 30l SPA to stop

Stocks of standard and test compound are prepared at 2 mM in 100% DMSO. The test
compound is serially diluted In a dilution plate using a 10-point 1/5 log dilution format such that
the starting concentration in the assay is 2 uM for an Initial iCsp screen; confirmatory ICss are
done using a 10-point 1/3 log dilution. 27 ul of Buffer A are added to the wells of the assay
plates. From the dilution plate, 8 ul of diluted compound is delivered in duplicate or 3 ul of 100 %
DMSQ (for positive énd negative controls) are added. 30 ¢l of enzyme are added. Forthe
negative control wells, Buffer B Is substiuted in place of the enzyme. 30 4l of labeled substrats
are added to all wells.

After incubating for 60 minutes at room temperature, the reaction is stopped with the
addition of 30 2 of the yttrium snllcate beads. These beads are dense and require constant
agitatlon while being added to the plate. The plates are sealed and shaken on & plate shaker for. -
fifteen minutes to allow the beads to bind the GMP product.

After allowing the beads to setile for 30 minutes, plates are read on a NXT TopCount
scintiilation counter and the data are analyzed as follows. Percent Inhibition values are calculated
using the means of the 0% and 100% controls on each plata, The estimates of the 4-parameters
of the logistic, sigmoid dose-response model are then cajculated using the well-level percent
inhibitian value for the compound. The formula for the four-parameter logistic model may be
expressedas Y = ({a~-d)/(1+(X/c) b)) +d, where Y is the response; X is the

" concentration, a is the lower asymptote (minimum response}, d Is the upper asymptote

(maximum response), ¢ is the model ICs, {in the same units as X), and b is the slope {as
deseribed in De Lean, A., P. J. Munson, and D. Rodbard {"Simultaneous analysis of families of
sigmoidal curves: application to bioassay, radioligand assay, and physiological dose-response
curves.” Am. J. Physiol. 235(2): E97-E102, 1978). These esﬂmates are used {o calculate the
concentration that corresponds to 50% inhibition.

The Carboxypiperidine Compound was tested in accordance with Methad 1a. The
corresr;onding PDES ICs; values measured are reporied in Table C.
Table C
RUN NO. METHOD 1A:
PDES IC;; (n)
0.051
0.051
0.039
0.045

G N =

38



[ F 0
254 01 14,01 )4 NN ... _NIA ....... , ... NN1 0.59 255
- | e-ycH3 L......... NH 1.43 256 \ 0 H3Gi Nec...... NH
87 258 F wo 20M08s PCT/IB2006/003132

3.82 258 F wo2002@s4m7&F Hp FINNCH3 N 1.99 259 F

10

15

20

25

30

5 0.023
6 0,026
AVERAGE: 0.039

Compounds previously disclosed In examples from WQ2004096810 were tested in
accordance with Method 12. The corresponding PDES ICs, values measured are reported in
Table D. ‘

Table D
W02004096810 :
METHOD 1a:
EXAMPLE NO.
PDES5 ICsp (M)

261 0.115 -

262 0.0755

263 0.0197

Method 2: Human Retina PDES Enzyme Inhibition Scintillation Proximity Assay (SPA)

The Inhibition of PDES enzyme activity by a test compound can be measured in
accordance with the in vifro assay of Method 1 » but Instead using semi-purified PDES enzyme
isolated from huran, bovine or canine ratina in place of PDES enzyme. This assay measures
the PDES ICso value for the test compound {i.e., the concentratiori of the test compound required
1o inhibit by 50% the PDE6 enzyme-catalyzed hydrolysis of [PHlcGMP 1o the 5' nucleotide
[3H]GMP relative fo the activity of uninhibited controls}, [3HIGMP binds to ytiriumn silicate SPA -
beads and is detected by scintillation counting.

PDES Purification; PDES can be isolated and purified from the following: -Soluble rod PDEb‘jhod
Outer Segment PDE6 from Bovine syes (Charles River Ltd, France); Cone PDES from Canine

~eyes (LAS); or Scluble rod and Cone PDES from Human eyss (LLAM.).

Homogenisation buffer

20mM Hepes (Sigma) 2.383gms

1mM EDTA (Sigma) 0.186gms

Dissolve in 300ml of HPLGC (Acros) or double deionised water,

100mM PMSF (Sigma) 0.174gms/10mls ethanol

Add 5ml of PMSF solution to buffer slowly to avoid precipitation,
- Add 250mM Sucrose (Fisher) 42.78gms

Adjust volume to 500m, stir until dissolved.
Adjust pH to 7.2 using 1M NaCH.
Store at 4°C
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Preparation of the Retina: Allow the eyes to thaw until soft and until the cornea and lens are
clear, While supporting the eye with the cornea uppermost, make a small incision through the
conjuncliva below the level of the Iris. The incision should be sufficlent to allow the humor to
escape through the cut. Using fine sclssors, cut around the comea to enable it to be lifted off as
a flap. Using a small haok, engage the lens and gently pull it out of orbit, taking care not to pull
out the retina at the same time. Allow the retina to drop down of its own accord to the base of the .
orblt.

Lift the retina with care and locate the optic nerve. Cut through the optic nerve and
transfer the refina to a small dish containing a few ml of homogsnisation buffer. Gently float the
refina out on the surface of the buffer and remove any obvious plgmenied material from the Iris.
Place the retina In a second dish with clean buffer to remove last traces of pigment and then
transfer fo 2 50m! Corning Costar centrifuge tube (Sigma) and keep on ice.

PDES Isolation and Purification from Retina: Allow 2mis of the homogenisation buffer per

bovine retina and 1ml per reting for dog and human. Homogenise using hand-held homogeniser
3 x 5 sacond bursts cooling on ice between each burst. Filter homogenate through two layers of
surgical gauze. Spin at 100,000¢ for 60 minutes at 4°C. Ellter ¢ytosol either through a 0.22uM
Steril-D pack if there is sufficlent volume or through a 0.22uiM syrings-end filter (e.g.,Millex®-
GV). Runthrough FPLC (Pharmacla FPLC LKB/FRAC —100, Pharmacia) or aliquot and store in
liquid nitrogen as needed. .

Method 2A: Alternative Human Retina PDE6 Enzyme lnhibitlon Scintlliation Proximity Assay
(SPA)

The inhibition of PDE6 enzyme activity by a test compound alse can be measured in
accordance with the in vitro assay of Method 1A, but Instead using semi-purified PDEG enzyme
isolated from human, bovine or canine retina in place of PDES enzyme. This assay measures
the PDES I1Cg value for the test compound {i.e., the concentration of the test compound required
to inhibit by 50% the PDE6 enzyme-catalyzed hydrolysis of [°H]cGMP to the 5’ nucleotide
PHIGMP relative to the activity of uninhibited contrals), [SH]GMP binds to yitrium sllicate SPA
beads and is detected by scintillation counting.

Method 3: Human Recombinant PDE11 Enzyme Inhibiion Scintillation Proximity Assay {SPA)

The inhibition of PDE11 enzyme activity by a test compound can be measured in

* accordance with the in vitro assay of Method 1, but Instead using PDE1 enzyme expressed in

519 Insect cells in place of PDES enzyme. This assay measures the PDE11 {Csq value for the
test corpound (i.e., the concentration of the test compound reguired to inhibit by 50% the
PDE11 enzyme-catalyzed hydrolyss of [PHIcGMP to the &' nucleotide PHIGMP relative to the
aclivity of uninhibited controls), [3H]GMP binds to yitrium silicate SPA beads and is detectad by
scintillation counting. -
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NooHO.93 263 NHat. HN H3 0 OH 0.27 Method 1A® Aternative
Human Pl atel et PDES Enzyme Inhibition Scintillation Proximty Assay

5The PDES5 IMone@bosa7teest conpound al so can be neasured irj:cqnmgpﬁmmmz
alternative in vitro assay that varies from Method 1 as descri bed

bel ow. PDE5 I C Assay: 96-well mcrotiter plate format Reagents 10
Buffer A/20 mM Tris-HCl, 5 nMMC z pH 7.4 Buffer B:2 ng/ml BSA in
Buffer A (enzyrre buffer) cGW substrate: Final concentration of 50 nM

I n assay The @y £d substrate added depends upon the
speci fi >Cl activi ty ofregéliOBH%HIhh'l’GV[ﬁP@_and It Is diluted in Buffer A éSEOE
t et erm ne
gggg N ?5?9—;%%‘;&5% & bool of TGStk LHE dnan,g Pl | Sy siEr T aed by
Positive Cont"i’%'fJ A \°/® Ef(?t’l‘?'}r’%‘ E’S‘fl‘é‘(ﬁﬁéfp&ﬁ#‘é‘é’ﬁ"“ﬁ& Hﬁnswd PDE-
2007/ 0547 P8P (§§ HoRe: GD(B'i"EE‘a%iﬁte'l-W@'&W@FMI)BMmeatA?"B@lpll Enzyne
30 pl Subst r #eerd sigBydfoSRAct Haesphdntitlab 0 byleliathg 2 ZqamBith i@hindes30 pl
Buf fer B 30 piFC. b5 he Ritetted@il pdlot SR80 <oQunif fofy 108 pibticai®h A @b eHa TR thawed cel
conpound 27p heisfié 66 0"RslRfhi Rbonfr R BBnsR ik bloomb Pbds H8.2), 1mM EDTA, 20mM
sucrose, 150mM NaCl and protease inhibitor tablels). Mix thoroughly and allow to stand on ice
10 for 10 minutes. Sonicate for 5 x 5 seconds, on ice. Spin the mixture at 12,000 rpm for 10

minutes at 4°C in 8834, Store the insoluble pellet at ~80°C, and proceed to the purification of
the soluble material, :

(b} Purification: Prepare the column (1.0 om diameter, Kontes) by rinsing the empty column

15 twice with TBS. Then mix beads (Anti-FLAG M2 Agarose, Sigma} with TBS and add io the
column — allow the beads to settie. Wash the column with 3 column volumes of 0.1M glycine .
(pH3.5). Then wash the column with 5 column volumes of TBS (do not allow to run dry). Apply
1he extract to the column and allow the extract to enter by gravity flow. Reapply the flow-through.
Wash the column with 15 column volumes of TBS. Elute the protsin with 5 x 1ml aliquots of

20  FLAG peptide (Sigma) (i.e., 100ug/ml In TBS). Elute the remaining protein with 1m) 0.1M
glycine, and immediately add 25ul 1M Tris pH8 to neutralize.

Method 3A: Alternative Human Recombinant PDE11 Enzyme Inhibition Sci ntillation Prommxg
_S»E!Y_Lsﬂ).

The inhibition of PDE11 enzyme activity by a test compound also-can be measured in
accordance with the in viiro assay of Method 1A, but instead using PDE11 enzyme axpressed in

25

Si2 insect cells In place of PDES enzyme. This assay measures the PDE11 ICs; value for the
1est compound (i.e., the concentration of the test compound required te inhibit by 50% the
30  PDE11 enzyme-catalyzed hydrolysis of [®HJcGMP to the 5' nucleotide [*H]GMP relative to the
activity of uninhibited controls). [3H]GMP binds to yitrium silicate SPA beads and is detected by
scintillation counting.
L] E "
The Carboxypiperidine Compound was tested in accordance with Method 2, Method 2A,
35  Method 3, and Method 3A. The corresponding PDE6 and PDE11 ICsp values measured are.
reporied in Table E.
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30 pl SPA to stop St ocks of standard and test conpound are
prepared at 2 nMin 100% DMSO. The test conpound Is serially diluted
in a dilutiweo:z@asagrasing a 10-point 1/5 log dilution f@oraBes6d3is:z
that the starting concentration in the assay is 2 yMfor an Initial

| C50 screen; confirmatory | C50s are 10done using a 10-point 1/3 | og
dilution. 27 pi of Buffer A are added to the wells of the assay
plates. Fromthe dilution plate, 3pl of diluted conmpound Is delivered
in duplicate or 3 pi of 100 % DVBO (f ednig3osi tive and negati ve

control s) are added—30 ROy 3 Y WETabE 2R . Lve
control wells, BufRENNG. I d,z) pnﬁ;tlt t %\%LCP p ACe oE % | 30 pl
of | abel ed substrate are |added % " 5| PPERfICwr g for
60 m nutes at rodm tenperfat uf"® tre ré%tlm i 8t o he -

addition of 30 pil of the lytt#Pum gi|i 6a2e bfadSes TheSe b@ads are .
dense and requir¢ comrstant a@a—gt‘at‘“bn_wre— ET 13gg ad 5 pl at e.
The plates are sgateg ang shaken—on—azpiatershaker—Hor f-affgen _
mnutes to al | owhhesbeads—to—bingthe CVMP praduct . |Aft ef®a) | gwi ng

the beads to settle for 30 ninutes r??ﬁ es pare read [on #5RXT TopCount
20scintillation ¢ounfer dnd the dhta &% anpl yzed ag fol2aws. |Percent
| nhi bition values aré& callcul ated lisi ng7a he freans of [t he g% ang 100%

controls on each PVERAGE: |Ne Lo A elsa_gai [.hE"ﬁTQ@I arreterngzoft-— he
| ogi sti c, -si gnoi d—dose=Tesponse Huucl atr-e t.ﬂn calculated using the

‘t"’ﬁg' ];'Oﬁ‘r’ff:oalrogrCe”éon#.p@mdp.!tn&\liéaﬁ 31 A& x%DEé oggo%ggc@ggwfeg{g“' ad; O;
(1 + ( X/ )a"ﬂ\rd ““8‘"’8'&%%’?"82%‘1‘@" thie *hO%Pf Jhe demesponding PDES -

25concent rsat PRAHPDELT [Goo vRlkes ”P%%\!@F’%W@t@biém ni num response), d is
t he upper asynptote (nmaxi mumresponse), ¢ |Is the nodel 1C50 (in the
sane units as X), and b is the slope @agegescribed in De !_efan, '

A, Minson, and WWWWW@ -
si gnoi ci al - curyegy @R g al i oassa radi ol T ga . land
hvsi ol . | %Xf\ FEI\'KF s BHEslgg PH: P 938 ;e_;
physi ol ogi cal dose-Tespons¢ Cup " A
E97- E102, 1978}—Fhege—estiat R ean_userz to calclulate th
30concent r at i ofr that;gorrespongs—t+or56%-rkHbi-+t :4:"3%% T
Car boxypi peri dl ne” Canpound| Wap.geeST Ed T T aCcTor g € th—vettoq la.
Thefl correspopding2fDES 1050 548l ues neasur d _arwar epprted T tabl e
C. Tabl e C RUN-No LA 22DES | C50(nM 1 03081 2| 0. 051 3 Q.039 4
0.045 WD 2007 EF+B206310031-3250--423 182026] AVERAGE

253 100 312

254 188 2880

255 207 - 937

256 275 913

258 198 215

259 204 199

261 58.8 110 426 585

262 477 68.3 471 608

263 253 306 316 384

% * »*
10 Additional assays that can be used 1o evaluate the effectivenéss of a test compound

include Method 4, Method 4A, Method 5 and Msthod 6 described below:

Method 4: Aoriic Ring Assay
An ex vivo assay can be used to measure the direct relaxation of a rat aortic ring
15  exposedio a test compound. As more speclfically described below, a test compound that
inhibits PDES activity elicits a relaxation of the aortie ring by enhancing the cGMP signal (i.e., by
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0.039 Compounds previously disclosed in exanples from W2004096810
were tested in accordance with Method |a. The correspondi ng PDE5 1050

val ues neaswyipesh7es€79 eported in Table D. 5Tabl e D W2004¢948200s/003132
EXAMPLE NO. METHOD is: PDE5 | eso(nM 261 0.115 262 0.0755 263 0.0197

Met hod 2: Human Retina PDE6 Enzyme inhibition Scintillation Proximty
Assay (SPA) The Inhibition of PDE6 enzyne activity by a test
conpound can be neasured in l1lOaccordance with the in vitro assay of
Met hod 1, butindissh eBES ehsjnibtbaSIQsl nydidhdid dfaﬁhf%ﬁnp?&%ﬁégﬁnénﬁ{% ed from

Rgggﬂ Lo g O;/ Lgeeﬁf'ﬁ)tgéa@@@'sﬂﬁle Eﬁﬁén nhrld o e%gno{ Quch asqf_ %I-ngna(r%e QONO{){?‘@aze%,% ay

concentrati or| -dlch g‘a 'fmw" 'o%]ﬂg'or’eaﬁlafséﬂ PASUIPHIR st valyg o8t he
PDE6 enzyne- c%?ﬁ?‘?i%& ' ‘EPF‘@PW‘P@”B? tegt QOMPYYNG EiEh Rresiugsl 80%0f theurekimot | de
CH GWP r el 3t i Reesihiestipaiee raappnseronpe ?@ﬂcqmpwm bited controls). (3H GW
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(Si gna 86 DisSol°VE f ’3?8’ i F!F‘L‘ﬁ? 0A®r Taipionye mepswrkd usinglei oni sed
water. 25100 P’NB‘F“S(%W@W&)CEFS IPAGAEIILENS FobemadtibmnphtfoysiGmilEh  PVSF
sol ution to pAPkelon latiwley totequilaraifal atima @d Minbted frioNo cofBsn@BARYDSHE RS €
(Fi sher) 42. Titgms ibdpsiss almhwmclm @@Wﬂ:e n%Bdn{ethya'lta'rdming'(§§HMX?QM

Adj ust pH t 0 th.irdudSidnHhaikVh E(n)_ Q"g gd after eachuashfo . |

2007/ 054 8P 32006/ 0o} un?tzﬁota@r.naetae L finé.

eyes to thaw until t an he~Co 85 |Hnd | ens are clear.
Whi | e supporting Fdieviryies egilibhatidniperiot Mana® thPIRRaRRSdoried TBHEB:hAs BT hd
i nci si on t hr easgéonitigor Fe@;ﬁ&xsmsﬁrb%prké%e(?%m)@as&e@%@lancm:her'i HErel ohs%ho The

| h 5] al Ll ©i IV ssu se an h
I nci si on s o;& ufaﬂ bbb € Rk, b ANl Ny RUIRL, LG, £2GaRE, L T OUgh

aé% Ic%aine @SUM ol '?r'lr oun
be lifte YD hg: 2 EWW%ﬂwut PR geropdhesdinaryglugind
gently putl fet°°r8?5'taﬂ?ffad‘f9"r95?etvas°ﬁ°&k‘f"‘1‘?g"Q‘E"é’feéﬂ"n%@ N iperch baguand ndviatingsthé na
at the same 5K for AtimgppriphiebouistSiminates) eufitfantor thevissuaito dctisve@shbiaREOAS t O
t he base of efvgenovdiitlic oxide drive is supplied using the stable nitric oxide donor, DETA-NO. The

concentration of DETA-NO is titrated (cumulatively in halfi-log increments) to achisve

* approximately 5 to 15% relaxation of the noradrenaline-evoked preconstriction. Cumulative
25  concentration-response curves are constructed in a single ring, typically using 5 doses/ ring and
allowlng 15 minutes between each addition.

Method 4A: Alternative Aortic Ring Assay

Method 4 can be modified to provide an alternative protocol for measuring the direct

30  relaxation of rat aortic rings exposed to a test compound. This alternative method variss from
Method 4 as described below:

For the alternative methad, the endothelium Is first removed by gently rubbing the Iu‘men
of the vessel together between the fingers prior to preparing the rings (denuded rings). The
resting tension Is set at 2 grams and the vasoconstrictor response to a maximal concentration of

35 phenylepheriné (1 uM) is assessed, followed {after a washout period) by two further exposures to
300 nM of pheyiephrine. The concentration-response relationship to noradrenaline is
constructed in each tissue over concentration range 0.1 to 300 nM, After another washout period,
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i 132 Table E RUN
eported in Table E. 40 WD 2007/ 054778PCM 32006/ 003 |
NG METHOD 2: PDES | Gso (nM) METHOD 2A: PDE6 |Css (nM METHOD 3:
PDE11 | Cso v&ho7AGTHOD 3k PDELL 1Cso (nM 1 4.01 5.12 1$cEmbshodordisz
3.89 2.43 20.0 16.5 3 4.88 16.8 4 2.12
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Sample Preparation: Plasma samptes (50 pL unknown, control or blank} are mixed with
10 pL acetonitrile;water or a standard solution of the test compound and 150 pL of Intemal
standard solution (100 ng/mL of the test compound in acetonitrils). The mixture is centrifuged at
3000 rpm for § min, and 125 pL of the supernatant transferred to a 96 well plate. The solvent [s
evaporated under a stream of nitrogen and the residue is reconstituted with 80 pL
acetonitrile/0.1% aqueous formic acid (20:80 viv),

A 20 pL volume of each prepared sample Is injected onto a Phenomenex Synergl 4 pm
MAX-RP 2.0 x 75 mm column and eluted at 0.4 mL/min using gradient elution from 0.1%
aqueous formic acld (moblle phase A) 1o acetonitrile {mobile phase B). The gradient program
consists of initial application of 90% mobile phase A, foilowed by a linear gradient to 75% mobile
phase B from 0.2 to 1,15 min after injection and held at 75% mobile phase B until 2.0 min. The
mobile phase was linearly changed back 1o 90% mobile phasa A from 2.00 to 2,10 minutes, and
the next injection took place at 3.00 min. Detection was periormed by mass spectrometry using
posltlive ion electrgspray {ESI) with multiple reaction monitering of the transitions m/z 454.00
(MH+ the test compound) — m/z 408.00, m/z 466.24 (MH+ the test compound) — 408,33 . The
fon spray voltagea s set at 5000. A callb(ai!on curve Is constructed by using peak area ratios of
the analyte relative 10 the internal standard. Subject concentrations are determined by inverse-.
prediction from their peak area ratios against the callbration curva,

Method 8: Implantation of Radio Transmitiers and Subsequent Blood Pressure Screening by
Telemetry in Spontaneously Hypertensive Rats

The effect of a test compound on systemic arierial blood pressure can be evaluated in a
spontanecusly Hypertansive rat ("SHR") mode! using telemetry. SHR Rats are anesthetized with
isoflurane gas via an isoflurane anesthesla machine that Is calibrated to deliver isoflurana over a
range of percentages as oxygen passes through the machine’s inner chambers. The animals are
placed in an Induction chamber and administered isoflurane at 4-5% to reach a surgica! ptane of
anesthesla. They are then maintained at 1-29% during the surgical procedure via a nose cone,
with isoflurane delivered via a smaller isofiurane anesthesia device on the surgical table,

Following administration of aﬁesthesia, the rats are implanted with transmitters using
aseptic procedures with commercially available sterile radio-telematry units (Data Sciences,
International, Roseviile, MN 55113-1 138}. Prior fo surgery the surglcal fisld is shaved, scrubbed
with Dial™ brand antimicroblal solution (containing 4% chlorhexidine glticonate and 4% isopropyl
aleohol} followed by an application of iodine (10%) spray solution. A 2.5 1o 3.0 ¢m laparotomy is
preformed and the radio-telemetry units implanted into the abdomen, with the catheter tip
Inserted into the abdominal acria. Baby Welitlaner retractors are used to retain soft tissue. A 1
cm section of the abdominal aorta is partially dissected and that sectioncross-cla'mped briefiy,
punctured with a 21-gauge needle and the ransmitter catheter tip introduced into the vessel and
secured by a single 4.0 silk suture anchored to the adjacent pscas muscle. The transmitter body
is then inserled into the abdominal cavity and simultaneously secured to the abdominat muscle
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26.0 5 5.74 28.4 6 3.72 19.6 AVERAGE: 3.95 3.74 19.8 19.7
Compounds previously disclosed I n exanpl es from W2004096810. wer e
tested in wo2esargdance with Method 2, Method 2A, Met hdB2008613132
Met hod 3A. The correspondi ng PDE6 5and PDE11l | C 5D val ues maasured.
are reported in Table F. Table F W2004096810 EXAMPLE NO. METHOD 2:

PDE6 | Cso (nM) METHOD 2a: PDE6 | Cso (nM) METHOD 3: PDE11 | Cso (nM
METHOD 3a: PDE1l 1Cso (nM 245 250
wall while closing with running 4.0 sitk suture. The skin layer Is closed with subdermal continuous
4.0 absorbabls suture. A subcutaneous (s.c.) administration of marcaine followed by a topical
application of iodine is administered Into and around the suture line, respectively, upon closing.
All rats receive a posioperative injection of buprenorphine @ 0.05mg/kg, s.c. before regalning
S consciousness. A typical dose volume fora 0.300kg rat will be 0.050m). The rats must be fully
recovered from thelr operative anesthesla before the administration of buprenorphine. They then
receive the same dose once daily for 2 consecutive days, unless the animal demonstrates that It
is in compromising postoperative pain,

Followlhg surgery, the rats are retumed to their cages and housed individually on solid
10 bottom caging with paper bedding. A period of no less than 7 days is allowed for recovery before
expetimental procedures are Initlated. It has been observed that the rats are typically
hypertensive for several days following surgery and return to "normotensive” levels by
approximately the 7" day Postsurgery. They are fed standard rat chow and water ad libitum
throughout the experimental time line.

i5 Test compounds are administered intragastrically {i.g.) via gavage, using of a stainless
steel, 212 inch, 18 gauge gavage needle with a balled end. For single daily dosing, the targst
volume Js 3.33 mlkg, i.g. The dose volume for the test compound Is approximately 1 mi/f rat.
The vehicles In which the test compound is administered ie methylceliulose (0.5%) + Tween 80
(0.1%) In 50mM citrate buifer pH=5.0.

20 Blood pressure data will ba obtained using Data Sclences Intemational'é data acquisition
program (Version 3.0). Blood pressure samples are recorded at 1.5-3 minute intervals foras
second duration 24 hours per day for the entire study. This data js processed by Data Science’s
data analysis software into averages of a desired fime inervals. All other data reduction is
performed in Microsoft Excel™ spreadshests.

25

© 0. Toxicity Assays

Method 7; Micronucleus Assay

An in vitro miéronucleus assay can be used 1o determine the muiagenic potential of a
30 test compound. This assay detects chromosome abnormalities resulting from exposure to a test
' compound by measuring the formation of small membrane-bound DNA fragments such as
micronucle! in the cytoplasm of nterphase cells..
The assay is conducted using Chinase hamster ovary {CHO) cells under different test
conditions In the absence and presence of metabolic activation. Concordancs in ouicomes
35  between this screening assay and in vitro cytogenetics is around 86%. Direct (-89) testing is
conducted using 24 hour or 8 hour continuous treatments, whereas testing with metabolic
activation (+S9) Involves a 3 hour treatment. Crastogaﬁiciiy is indicated by an increase in
numbers of micronucleated cells in the first interphase after exposure (In cytokinesis-blocked
binucleated cells). The results are compared to the I_evei of cytotoxicity (measured by the
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proportion of binucleated cells) a test compound produces. To demonstrate validity of the test,
negative (vehicle-treated) and positive {a known résponder} controls are required to respond
within established historical ranges. : '

Negative - A negative resuit identifies no genotoxic hazard defined by the assay's specific
endpoint {ex. negative in vitre micronucleus). A test compound displaying a negative response
has not fulfilled specific evaluation criteria for the assay which may include one or both of the
following: 1) a reproducible concentration dependent increase In the specific assay endpoint
when compared 1o a negative {vehicie) control and/or 2) one or more test-concentrations
achleving a minimum fold Increase in the specific endpoint over controls,

Positive - A posliive result identifles a genctoxic hazard defined by the assay’s specific endpoint
(ex. positive in vitro micronucleus). A test compotind displaying a positive response has fulilled
speclfic evaluation criterla for the assay which may include one or both of the following: 1) a
reproducible concentration dependent increase in the specific assay endpoint when compared to
a negative (vehicle) control and/or 2) one or more test concentrations achieving a minimum fold

increase in the specific endpoint over controls.

Equivocal - An equivocal result is reserved for situations where the test compound has been
evaluated In a valid assay test or fests (i.e. assay acceptability criterla satisfactory), but fails to
display a negative or positive result as definad by established evaluation criteria. This may
convey the presence of a weak positive response that requires additional repeat testing or
eventual confirmatory issting case-by-case.

Inconclusive - An Inconclusive result is reserved for situations where the test compound has
been evaluated in an invalid assay test (i.e. assay acceptability criteria unsatisfactory for
technical reasons, ex. negative or positive controls fail to respond appropriately). Repeat testing
is recommended in order to establish a valid assay test result,

The Carboxypiperidine Compound was tested in accordance with Method 7 and ylelded
an equivocal result.

Compounds previously disclosed in examples from WO2004096810 that were tested in
accordance with Method 7. The corresponding micronucleus assay results are reported in Table
G.

Table G .
WO2004096810 METHOD 7:
EXAMPLE NO. MICRONUCLEUS ASSAY
261 Positive
262 Equivocal
263 Posilive
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-254 188 2880 255 207 937 256 275 913 258 198 215 259 20
199 261 58.8 110 426 585 262 47.7 66.3 471 608 263 25.3

WO 2007/054778 PCT/IB2006/003132

Additional assays that can be used 1o evaluate the toxicity of a test compound (e.g., where
5  the micronucleus assay ylelds an equivocal result) include Method 8, Method 9, and Methed 10
described below;

Method 8: In Vitre Structurat Chromosorie Aberration in Human Peripheral Lymphocytes
S===r 0 el Lnromosome anerration in Human Peripheral Lymphogytes

An /n vilro structural chromosome abetration assay can be used {0 evaluate a tost

10 compound for its ability to induce structural and numerical chromosome aberrations in the

presence and absence of mammalian metabolic activation in human peripheral lymphocytes,

Concentratlon calculations are based on the corrasponding moiety factor of 1.000. The
test compound fs dissolved and diluted In DMSO, which will serve as the vehicle control at a
volume equivalent io that used to deliver the test compound (1% final concentration).

15 Heparinized human peripheral venous blood from a healthy male volunteer are added to
culture medium, foliowed by addition of phytohemagglutinin M (Sigma Chemical Co., 8t. Louis,"
Missouri) to stimulate the cellular division of lymphocytes. The primary cultures are incubateci for.
at least 46 hours prior to treatment with the test compound.

The following positive control is utilized:

20 p
Table 1. Positive Controls
Tost
Compound
Pasitive Metabolic fncubation Congentration
Control Activation Time {hours) (ng/mL)
Cyclophosphamide {CP) + - 3 10
Mitomyein C (MMC) . - 3 04
Mitomycin C (MMC) - 24 0.1
The following treatments are utilized:
25 Table 2. Treatmant Conditions
Treatment Test Compound Metabolic Harvest Time
Incubation Time (hours).  Activation (S9) (hours)
(1) 3-Hr +59 . 3 + 24 .
(?) 3-Hr-58¢ 3 - 24
(3) 24-Hr - S9 24 . ‘24

The following dose levels are selected for the assay:
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30.6 316 384 10Additional assays that can be used to evaluate the
effectiveness of a test conpound include Method 4, Method 4A, Met hod
5 and Met howlo Goodlesiers bed bel ow. Met hod 4: Aortic Rl Ng ASEEYB2006/003132
An ex vivo assay can be used to neasure the direct relaxation of a
rat aorti.c ring 15exposed to a test conpound. As nore specifically
descri bed bel ow, a test conpound that inhibits PDE5 activity eli ci ts
a relaxation of the aortic ring by enhancing the cGW signal (I.

by WO 2007/054778PCT11132006/ 003332, 4 ngegé‘;s,lsng PDE5 enzyme- cat aI yzed
hydr ol ysi s. of e rtic ring Is exposed to
a stabl e exo i nGPToeRENE Bg'™Y) et hyltri ami ne

Ni ONCat e (di azed? FHein 1, 10%2%@@%40%5@06%%% as " DETA- ")Y. The
assay neasures {H&HEOS® vapL&oof 280, 30M@od, Wt eco,aopound (i.e., the
concentration of)a4e-tsest moapommb 440 90b) a8y, aghuces 50% of the maxi mum
5possi bl e ef fective Tesponse—for—the—test ccrrpoum“ Mal e

Spr ague- Dawl sph ted usin as and
their thor ac?%g’ga%}rntﬁrggs&?glrs gb? %g'? concenr é‘é‘a g““ﬁl’“&'&f@ﬂ’egﬁe‘l‘@é‘ itpRsreer .
The aortas aP®°tA&’ b‘éﬁ"@‘f‘fﬁ'*‘?‘ddf:%@b'%@"ﬁrf%éh@lfs riomaeoEitRltadssue and
di vi ded | At ohBvesied by enifugatiene $welsd ratyporoni: enkgibhand Her fixedn & BEEHcRRA=Lal
suspended betastevidpigatios soationsthaiviali &8 SuspdngieH is WbgpBSonidWefmitilobie sllo%@ ket ed
10( 37C), 15 #iedldn8 SthiRediaih bseHMﬁd?ee@hEcﬁéJnlrﬁ% &r%&le%lj Qflea;lzglé'la er Tensi on
is measured HsiBdreloRPaBLri C tension transducers and recoraed usi ng
POnemah tissue platformsystem Each preparation is allowed to

equi li b{gbe for at | east 60 mnutes prior to conpound testing. During
this ti t HE°PYoduls mgasyted bigp atpessitens isbradosaine MoBOUAV MSmhibirowet hy|
Lar gl ni ne (" MiqRiR/Amitolic indepielA mitptic lnd?wbaermmeﬁMtraatrmdnaﬂgﬂﬁns&yedoynghﬁod 0 20
m nut es ( L- Nivgper sonditieheiot trafotopdriios sicteapmsdicell) 15mai ntai n the fi nal
concentration at 200uM I n each tissue bath). Fol | ow ng the

equi | i brat i ofheRRknd coR8RSloh %c&?ﬁi&o&ﬁé ac!m%sc[meecagﬁraﬂ JsiﬁgheaCh Lissue.

Th t Ighegtdasedl and
BRSNS TR A e A S el

reactivity i S%’Eﬂ?§'@€]ﬂ%‘#ﬂﬁ“9"’%§§%§@°@ﬂ‘“‘l§y bieppivahatey e, ok nobgredter Ihentivd ne
(1 uM .. Fol | 6#cHRy- anot her washout period, a second baseline value is
20r ecorded after addi ng the vasoconstrictor noradrenaline (25 nM to
each bat h antl'eapteubeensantptionady pask ieetsoridition insdskiationedysdiofaiate 15

m nut es) suf dohairemnehfewrand fsitive e blThe EiBesahdtMBlyRd Hladidtd hARE Atrﬁ@
€X0genousgo Ni didlefion@XinGl SudlulratRr, hiinsrdited: éoﬁ&nﬁ’a‘iibr@%ap Elaeevglga?ela L or amrua]
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Ceumil at vel o opechtmARS RS Sieaten i it Pty RePEP G 5 1 0

(cunulatlveh% D m L g 0 ac
15% r el axation ? T0Fadi enal i ne- evoked preconstriction.

Cunul ati ve 25concentrat|on response curves are constructed in a
single ring, typically using 5 doses/ ring and allow ng 15 m nutes
bet ween each addition. Method 4A: Alternative Aortic Ring Assay

Met hod 4 can be nodified to provide an alternative protocol for
measuring the direct 30relaxation of rat aortic rings exposed to a
test conmpound. This alternative nethod varies from Method 4 as

descri bed bel ow. For the alternative nethod, the endothelium
Is first renoved by gently rubbing the |unmen of the vessel together
between the fingers prior to preparing the rings (denuded rings). The
resting tension is set at 2 grans and the vasoconstrictor response to
a maxi mal concentration of 35phenyl epherinta (1 AM is assessed,

foll owed (after a washout period) by two furthir exposures to 300 nM
of pheyi ephrine. The concentration-response relationship to
noradrenaline is constructed in each tissue over concentration range
0.1 to 300 nM After another washout period, WD 2007/054778

PCT/ 1132006/ 003132 the tissues are constricted with an ECoo
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The effect of a test conpound on systemc arterial blood pressure can
be evaluated in a 5consci ous pre-cannul ated spont aneously
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spreadsheet ndt%? ngll'e-g e Mtothihgg}:él? ﬁ%{i"’gg N "Dp%ﬁfbdlé iy Rggay An
invitro m Feus ssay can b(x, e TS 8 er i ne t he mut ageni c
potentiajs of a 30 test conpound. This assay detects chronpsone
abnormalities r Sl_JItl ng f from e to a test conpound by neasuring
the formati GFRESH10 Fotum Anas LAEYDNA fragnments such as

m cronuclei in th@a’@%e@muws?ﬂcmfieﬂt tﬂsekrpmmheotmieb ®si) can be used to TAGMAS SAY

| s conduct edheusiagenioBhiemiaiot thmBipeund OTHA aysal MbIRbre£18d hSatemdR or sk fe T ent
test conditions in the absence and presence of netabolic activation.
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15r eproduci bl e concentrati on dependent increase In the specific assay
endpoi nt when conpared to a negative (vehicle) control and/or 2) one
or nore tesyoamneenty ations achieving a mninmum fold | ngceasmodsnziiae
speci fic endpoi nt over controls. Equi vocal - An equivocal result
is reserved for situations where the test conmpound has been

20eval uated In a valid assay test or tests (i.e. assay acceptability
criteria satisfactory), but fails to display a negative or positive

resul t as defhaeam epsdasd 26dt barkpechd YR MR, Sids BRI Ifiston W, S Vingaganvey
Itronar

t he presence & ; rEsRQnse, that requires 'adc
repeat testi n,ﬁm@e'%%@ ;cugg%armqﬁlp i '%i’%"ﬁai‘?? 53’%%{%&"—"193?1"&&%

vent cO matory t
251 nconcl usi vem%eﬂ%eﬁ%%réglﬁ%ul"%q 8““?"8&“&1’%“&?"@ Fraeiat! fead- §c6 /54782881 ons
where the t est2*PonPHFAGNIsSes bsees aeiyaed ettbyiare epgymblivela irirgioass ayan| est
(i.e. assay otesEqphiidnpedes yapeyis ¢f ervilanty bisti teiNAC InRyAnied ksshy 661 Bbodd |
reasons, ex. svpgadanyfactins (16 Breperat@rof @idiveRlofralt fbtreaf@wiGREE bial (PRY5.5-
appropri at el YenzolRRRRAF) B:&ﬁc#oﬁﬁsitéinﬁ&ﬁgmﬂgﬁagabl‘,,gm%ngenge to.esta PPsh a
valid assay test H%%M%P g%lggl%%%pﬁgnﬁhgﬁml | ne Compou Jas tested
in accordance wit ANES od and vi &l de & fﬁ“l?%l‘féﬁ" (°H18] yigndard
Conpounds, ci r.evi oust 'y’ #i s CI'B B aPh Tagemrpitat vaisiy af ipo00as0ededice-hat
were testBH iFed autRIsive & KapvnreshenEprbeniols aphenicd o rempaivdhin gsiablished
m cronucl eus Rpvdeyrargesul ts are reported In Table G 35Table G
W2004096810 EXAMPLE NO. METHOD 7: M CRONUCLEUS ASSAY 261 Positive
262 Equi vocalNega® -Puspativasesult INIRG 0T 4DBRE HSROTEIRSRAARG 0B i
Addi tional assdyist (Bhetatvan vibemisadieis) B¢abidbid bibfayh®X héghivy e@fond t €St
conpound I5e. @as novigie® spebift@vakia8sr A 16 %S a&3Haoh Yia Jn%ﬁie%ﬁ& ?goglj. \491%6"
resul-t) incl usguiddeh) R0 RucitMebii o ain d%%ﬁjderl}%rgosg‘]i e | bed Defow
Method 8: In Vitro Struct urtﬁl T onoSone AR QteTReR 23 Azrpoint
Peri pheral Lynp ,ocg/ S9° AITIRNE (/PHebcostd adberA ane oemereiteisansentatoas r at i on
assay can be 209 § ginigym fofdncepase if e predieoppmovadcdniiis. | ts ability to
i nduce structural and numerical chronosonme aberrations in the
pr esence 28nd Padisencmsitle revairiumliican géibibataar ool byiad ds Qs kol LBt
peri pher al | yexpiaasiy o mioRASR0! RlebbimHy Gl 8RS o838 Bl iifled N°
cor r espondi ngpegmeggllyaﬁéﬁc% forq,F a;sEg%éhn;l; 2 It@nt cgnpounaol & d4H ved
and dil uted 'r”ro%gco L ch Wi I7SEr Ve Y PR QLR P A thedtienier D&t a
vol ume equi varent £ FHAE 1 EPG Y ngerse iidhe spsiic rsaaytendroybamesmeared i nal
concent r at i oA}tV fyehigla) sontr| podie) 2¢pnerenmopsdsst qobrentestiony eshiguisy dohiomain foiom a
heal t hy Rfal engeisaintiespects exdpirdesdr dootroul t ur e medi um fol | owed by
addi ti on of . phytohemagglutinin M (Sigma Chem cal Co., St. Louis,.
DT Mry. Cul Sl o hear g il R AR B
primry cu - , _
treat nent wi ?Btﬁ?ecgﬁ fg‘?g?&g t’rgsguta.g U essy (aﬁcfpg%ﬁl%&' t%'ﬁﬁ“ﬁﬁf@”tf’(’iﬁ?"ﬁﬂ i's
utilized: play a negalive or positive result as defined by establistied evaluation criterfa. This may

30  convey the presence of a weak positive response that requires additional repeat testing or
evenlual confirmatory testing case-by-case.

Inconclusive - An inconclusive result is reserved for situations where the test compound has
been evaluated in an invalld assay test (e, assay acceptabllity critera unsatisfactory for

35  technical reasons, ex. negative or positive controls fail to respond appropriately). Repeat testing
is recommended in order to establish a valid assay test result.

P. Pharmacokinetic/Pharmacodynamic Study

40 Method 11: Single Dose Pharmacokinetics and Oral Bioavallability in Male Sorague-Dawley Rat
. Following Intravenous and Oral Administration
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20 Table 1. Positive Controls Test Conpound

Posi tiveMet abol i cl ncubati onConcentrati on Control ActivationTi ne
(hour s) ( pghw oo@sdrahosphani de (CP)310 M tonycln C ( MVipcdfisfos/003132
Mtornycin C (MVC)240.1 The following treatnments are utilized:
25Tabl e 2. Treatnent Conditions Treatnment Test

ConpoundMet abol i cHarvest Tinme Incubation Tinme (hours). Activation
(59) (hours) (1) 3-Hr +59 :324. (2) 3-Hr - 89324 (3) 24-Hr- S924.24

The foll owi ng dosenliewe k‘n‘éde%a‘ﬁ be @«Je@ﬁte@ﬂxa@ce% su%]gdog&? &aXnacokmetic propertles

2007/ 054778PCT{4}

Tr eat nent Conc &%g%é? EQ’%Q j or?apml'-'f SS@ST 3“)“ Mt pecificalipbefog) a test
24-Hr- S9 100 A Bys S‘tit)’ (S ety ipravepusip@Oraly259, 300,
400, 500, 600SSS%YE kY dersn aﬂf@w respityg PhaBBOKIBDyopBSE andi@d) bio&aiRBlitRare
cultures of c'@?’#s'é'eff or each-concentration and a vehi.cle control are
dosed. Cell cul t uMems ras fo exRsRmd al2® ndnd ddtb vy CRbGE TS L SLh

Swi t zer| and) (et n%ihhsuuﬁl&eﬁﬁ%%eén%o ﬂ%fst‘{@cﬁz tor C%l‘lera) %gi %h r SUSE?"SIB" by
centrifugati Oé%me?aﬁet’eeaqun@tel%d 9}( % i, ol Ut G {Wéih f peens tpﬁ a
met hanol : gl ac ?zov é ﬂa? ee ° 6*"6&"?'191‘?'”‘1?%“&%52'6@" Fat%IPEG
suspensl| gg b&&f SW?tBBW@fpﬂﬁl@l’aﬂ‘é‘ﬂﬂﬂegﬂsﬁ' Plgesksamplesi (lechlasmmares t ai ned
with G emth. eleted aeiataueraRa houpppsisbsedor agrh @it Bigbma abncdr@@phs ofiest | des
per culture #@quﬁwaﬁemnlnem@yg OEEIMS/MS nthddWith R BE&HRIlor BYan@fliod §@t§)%ﬂent
of chronosone.ater FEYhagy. FahatdRBetic Pharkhd:d o@QteQ‘i;onﬁHoErBsn\l'esdelgmmeQ from Cthe

' ndex) A M tEdsing conEd@Nior- ﬁne%{aggimngﬁgon{qg{meﬁlal me‘h r?a ment condi'ti ohs by
scoring 1000 \ehhdass o i"on of net aphase

cells. Th %ﬁhnu m con(]:én Ht PRTTO guw"'e%faéd"?o&m 81 Prifpbiershercisioeves
aberratiofis i $°1 HE" hi"yFRITE Ackh Qwalsie: Apziontiier nizationt ) (APIea00). MRV &Yz 4044
anal yzabl e rrEt’ Qﬁﬁ%%(Emplegehin #Q38G36a58 19 vishe.pios sizabeso (Hhepbkghest
dose sel ect e dVQRFLAOEESN) pr B B3 t-Nerz 885120 {ExEmple PELHK WH0GABRE X | ﬁghﬁéc%onSO%
but not gr eatigs &dware ngRAEGHMNE e Qﬂ/voz%mbﬁ%? Ly Q06 B:Qr%ei efs‘?‘t "on”under
each test congthlob@bsid an) 8GLAH (Efxﬁ}{. le%? aqf W
concurre vehi cl @atg\ qvft% %'et4' Ve S s arel not anal yzed
in a blinded fashi o PRECCS ’?ﬁ 1P§%‘"1”@'PFE?‘P '8 cqmifernd paperpiradiprse ct or
addi tional t&% fes%aﬂ'@éﬁt‘?aﬂﬂlewﬁwﬂﬁ% 496 Peseeal coefficient ofatiation (40R), it | al
eval uat i on h&¥i"gieebrrpasAlietis rRackmeters friedweil bieroficainpditentds ahids) 4@ bdsSiusal an
ef fect (i.e. statsticsi{mezn,csseC\OE) lf&hﬂi&BBQSaﬂfe n@%é[%r!c@@acléuiated .
Concentrations below the limit of quantitation (BLQ) are reported as zero (0) and are used in the -
25  evaluation of mean concentrations and the estimation of AUC. The peak plasma conceniration
(Cmax) and the time fo reach peak concentration (tmax) are recorded direcily from Individual
plasma concentration-time profiles. The terminal log-iinear phase of the plasma
cencentration-ime curve is dentified by iinear ragression of data pomts The terminal half-life
() Is calculated as In(2) divided by absoiute valug of the slape of the terminal log-linear phase.
30 Thearea under the plasma concentration-time curve from time zero to time of the iast
. quantifiable concentration (1) [AUCgy] is determined using the linear trapezoidal method. The
area under the plasma cancentration-time curve from time zero to infinity [AUC o)) Is determined
as AUCyp plus the extrapolated area. The extrapolated area is determined by dividing the last
+ observed plasma concentration by the slope of the terminal log-linear phase. Systemic plasma
35  clearance (CL) is calculated as dose/AUC ... while the volume of distribution at steady state
(Vass) Is calculated as CL x MRT, where MRT (mean residence time) Is defined as AUMC
0yAUCe.y. The absolte PO bloavailability (F) is calculated as a ratio of the dose-normalized
AUCip.) of individual animal after PO administration to the dose-normalized AUC 5. of individual
animal after |V adminlstration given the crossover study design. The peak plasma eoncentration
40 {Cnax), the time to reach peak concentratlon (tmax), the terminal half-life (t,}, the area under the
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WD 20071054778PCT11 B2006/ 003132 : The hi ghest test
concentration selected for analysis should neet 1 of the foll ow ng
criteria: wloodees approxi mtely a 50% reducti on of pchasioé s
i ndex conpared to the vehicle controls, (2) shows evidence of

i nconplete solubility, or (3) is equivalent to the maxi num
concentration of 5000 sg/nL or 10 nM (whi chever is |ower). Wen
possi bl e, 100 accept abl e 5di pl oi d netaphase cells fromeach culture

appar ont ”?ﬁﬁ?ggg*;;iﬁ;@?’a%;ﬂ%@% e SR
col lection (I B Qrbe ST E‘f P aé‘éf‘ f %araﬁ?eéclt)a?’\d"r@dbﬁ“’H‘etPﬁ’é""P‘iaFaﬂ“V 1)
accept abl e ce??g?WTﬂ T®f%h case further analysis is dlscontlnued
Met aphase cells selected for analysis nmust be intact (i.e., have 46-2
chronosone$), and TheeGasogypipbritinaCommbnd W SEHAMPACBIIRRVANTISENES and i '
addi tion; thewdohs @pmeomeasshoRfabush LOALA! Fapbillchhal the

individual ar f o N, Regre dent i fi ed.
Each s aphasg‘;%;gﬁjg?@ 5%9*%‘: PR AP 1 il ke e
abnor

type(s) and nunber 0 lities present per cell recorded. -For
abnormal cells, the stage)( and Y vernier co-ordinates of the slide
are recorded. Structural chronosone aberrations are classified as
chromatid break (Cl brk), chromatid fragments f & Frg), chromatid
damage I ncl udi ng 15exchanges, rings, dicentrics and transl ocations
(R), chronosone breaks (CsBrk), chronosone fragnents (Cs Frg) and
multiple breaks (M. In addition, cells with pulverized chronbsones
(PV) are collected in the total aberration tally. Cells that
cont ai ned gaps are recorded but not included:. . in the total
aberration tally. Numerical chronosone aberrations are determ ned for
each treatnent condition and the concurrent vehicle controls by

eval uati ng the nunber of polyploid 20and endoredupllcated cells. The
pol ypl ol dy I ndices are obtained by scoring when possible 1000

met aphase cells/culture while tabul ating the nunber of netaphase
cells that are polyploid or endor.edupli Cated. A Fisher's Exact
1-tailed test on the total number of aberrant cells from each
treatment group 25conpared to the total aberrant cells fromthe
negative controls are used as the statistical analysis. A p-value
50.05 is considered to be statistically significant. An assay is
considered valid if the following criteria are net: 301. Positive
control Induces a statistically significant Increase I'n the
percentage of cells with'chronosone aberrati ons when conpared to the
concurrent vehicle control and the induced frequencies are conparabl e
to published or historical data. : 2. Vehicle contro
cultures have-5 3% of cells with aberrations or a percentage

consi dered 35conparabl e to published or historical data. 3.

Approxi mately 50% inhibition of mtotic index is observed at the

hi ghest dose |l evel. This requirenent Is not applicable to test
conpounds for which no apparent cytotoxicity could be achieved at the
maxi mum sol ubl e concentration or highest "all owabl e dose. 40. WO

2007/ 054778PCT/ | 132006/ 003132 Met hod 9: Seven Day Oral Gavacre
Toxicity Study in the Male SDIGS Rat The toxicity of a test conmpound
can be evaluated in a rat nodel. This study determ nes the potenti al
toxicity of and system c exposure to test conpounds, when
adm ni stered by oral gavage, once daily, for 7 consecutive days, to 6
to 8 week old male Charles River SDIGS rats 5 wei ghi ng between 175g
and 200g. This study Is conducted using the Xybion Path/ Tox System
(Xybi on Medi cal Systems Corporation, C edar Knolls, NJ). The
test conmpound is dosed orally once for 7 days by gavage at a vol une
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nature of an individual animal's tissue change, additional tissue

col l ection, sectioning, staining, and m croscopic examnation is

conduct ed asocmguested by the pathol ogist. Cl i nircaltB2006/003132

observati ons, body wei ghts, gross necropsy observations, and

hi st opat hol ogi ¢ findings are directly entered Into the Xybion

Pat h/l ox System 35 Method 10: Bi oLum Ames Gene Mutation Assay A

Sal monel l a mutageNcity test (also known as the Anes test) can be used

to determne .the nutagenic potential of a test conpound. This assay

measures the nutation rate of bacteria WO

2007/ 054778PCT/ 1132006/ 003132 that are exposed to a test conpound.

See, for exanple, Anes,B.N., Durston, WE., Yanmasaki,E and Lee, F.D.

(1973) Carcinogens_—_are mitagens: a sinple test system conbining |iver

honogenat es for dctivatign ahd| bactier(i 8 for detection. Proc. Nati '

Acad. Sot USA, 70, $14{3428 $prre |gar ci nogens becone activated

when they are enzxnat ca%ly Thngforned to an 5el ectrophilic species -

capabl e of coval garti-ybihel olDNA! Iin the Ames assay, S9 (9000g

supernatant) fragti arg prepated flramthe livers of rats

pretreated with phe%? bifal %fB):S,G- benzof | avone (BF) or Aroclor
put

[
1254 to induce SLch:drug etlabdt i ziihg dnzyme activity. The BioLum
Anes assay is a kpgﬁbr t hrtough $crfegni ng version of the standard
bacterial -(Ames) ge@§£ Jtd% onassay 1o denonstrate validity of the
test, negative (\J&hi&c G :gvard positive (a known responder)
controls are rGQLiLEﬁ popd_m#Lhir est abl i shed historical
ranges. Negative g E‘ &ve result |[identifies no genotoxic hazard
defined by the BsSag ¢ i|Bi Mt (ex. negative In vitro
m cronucl eus). gxgeig 3t #Yilng a negative response 15has

_.051%

83 275003

@?Sﬁ?:
@7
2002
]
1= 268
&

not fulfilled Fxed v al datli op triteria for the assay which nmay

i ncl ude one orig)th,p Ege flol|l om hgl 1) a reproduci bl e concentration
dependent incraasge £r<t [f{SHediafiac[hwSay endpoi nt when conpared to a
negative (vem(ﬁ ¥ _cqnt 1nc/ok P) | ope or nore test concentrations
achieving a nlﬁinunbfoL% ngr gas nlthe specific endpoint over
controls. 20Pos]{&ve |- J&§ pogEtli vi@ regult Identifies a genotoxic
hazard defined ¥ tha aSsay'ls |specif|c|endpoint (ex. positive In
vitro m cronuclgys)= (A tept { canpound} df spl ayi ng a positive response
has fulfilled gpecikilc |&vpl {@ti o crig ria for the assay which may

I ncl ude one orfp h2df i&he Il g®i [ngf™ L) a reproduci bl e concentration
dependent i hcr gape—i—thel-spegiflicl assay endpoi nt when conpared to a
negative (vehié di 1% [*ohe or nore test concentrations

n¢rgage [ nj the specific endpoint over
quivqegh mepsult is reserved for situations

“b
i n
e
been dqvaluated In a valid assay test or
er
ISt
ey

P b
> o B2
o —_
o3
I\)—%

Ul

LooEg

)
achieving a mniju
controls. Equiv@gEas |
where the test c

tests (I e. assapw I{y critieri a satisfactory), but . fails to
di splay a negatig?, oF | 18 v |Bgguidt| as defined by established

eval uation crit ef+a—F vl 30cany the presence of a weak
positive responske t gq_r%§wacditional repeat testing or eventual
confirmatory testiEhg|FEqBE- mge. |8 G nconcl usive - An inconcl usive
result is r-eservec§_f@35|§l,@t $as |@ierle the test conpound has been
eval uated in an | Bva|% g 83@y€3§st°éia assay acceptability criteria
unsatisfactory floP 3/ Bchgiiald fedSdns, ex. negative or positive
controls fail td resfbnd pprébrl ely). Repeat testing is
reconmmended in order to establish a valid assay test result. P.”

Phar macoki neti ¢/ Phar macodynam ¢ Study 40Met hod 11: Single Dose

Phar macokl netics and Oral Bioavallability in Mal e Spraaue-Daw ey Rat
Fol I owi ng Intravenous and Oral Admi nistration WO ,
2007/ 054778PCT/ 1132006/ 003132 An in vivo nodel can be used to

QO
O
D
=
—
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10 collected fromeach rat over a 24 hour post dose for each route.

Pl asma concentrations of test conmpound are determ ned using a

LG M5/ M5 meydomd7védfs a lower Timt of quantitation (LLOPrrafedsesishor
-534) ng/ nmL. Pharmacoki netic paraneters of a test conpound are
determned fromthe plasma concentration-tine data using

non- conpartnental nethods. LC/ M5/ MS: 1) Col umm: Hyperso; AQUASIL C 18
2.1x20mm 3.0gm 2) Mobile phase. Aqueous 15Water with 0. 1% Form c
Aci d, O gai ni :Biofged PRidehid-EabRRiidmh L& kn ; -
494. 4 mz 394.0 (Exanple In ) . m z

' mz 495.33 nfz 395.20 (Exanple
262 in W20040968 10  Tre—teree{®B | inits are 0.12 ng/nL (Exanple
261 i n W200409681 84y ¥ES ndsiepo speEsedhnsiiest o GBedtad oDROEAGIBS10) and

0. 11 ng/ nL ( Erépyybiesrigig@Cinpoig 20 B4@ 9GS YowerDQ Witk vé1eMer CMEdnSAiRaioP ofdhe0. 04)
is uzeddtg c@ampﬂvﬂbﬁ;tggampbmhmmwmmmmg&&ﬁ&é Htﬁtﬁtore%épﬁl%@&();gv)”g
st andar eVirgtit i9fgh preadlfk e i atlon ,
and to esti mﬁ%pg &Q@Jﬁg d:;lgg thgf\:gs%f dgsrpsafg{%g{szﬁ%f i@.r%eﬂgg %’iﬁgnswsy
nonconpar t men Al n‘}a(é ods) and assocl at ed statl st1de CHespreds ¢ cvoy
i f applicabl €2{EIHE &KL Ry Up) B enplaprih (000 dipking wateriime iy at | ons
bel ow t he | i FPEEMEYONdRI A Ao (Rigureoh (EBYaDyPaThe Crrepamiteadinestompandredddd and
are used in the PSavakared prodose basdipavalue RRERAISORTo aGBiTciReked H8ip by 11 +
estimation ofi mibgon ddya. TR bR HBod GREGR WS AbikiRdd 1 Tz mﬂodE he timne
to reach peakoGARSERY kb Mol hoHEkosfhLat SGoLART di rectTy 17 bm

i ndi vi dual pl asmg, c]gr}ﬁgn rdit' on-t1ne proefl 8% The term nal

| 0g- | i near phase ‘OF -1 ha P U ROHRERI ToRiPEriotd hegslieq walyeinicemrpitemto B f | ed |
by 1inear relfEedpaes astupih ampinaliedictionsf@2 £ 2mwHeen dapal The dnbigatipr ofhei S .
cal cul at ed aSabegHijeridheGotealinidyiusclosaptiuddaced Btbddereafurd fde BhdRBd Mssib e
term nal | ogwhd raadd b Bahagenfbnd Bealagea under the plasna

concentrati on-ti mRasis Kookl ' A ' of the | ast
quantifiabl e eqigg&edgﬁg%hhg ﬁi%ﬁgﬁ ?jsgclﬁi%sawaﬁeéerarﬁ E’rsf’éeg (153 ?‘?164"1"%

i near trapebol dal hethod Tha=sat e rneralegion /g the

concent r at i o2 PP¥RPeE{IeFEmpuBHRNd RS abeyripetidine Campaynd yenglapito@bipdtion s

det er mi ned aSOURBICCEMBFIAN tpshe yebiclekeeledgolpdfipae 2 (rea/ordipp  ext r apol at ed
area is determ ned by dividing the |ast observed plasma concentration
by the sl ope of tA!‘l&och:ﬁérﬁ’érﬁb’ﬁ{ionla(ﬂgthlsE%ﬁonﬂh@%&asslﬁ‘a?&'&%aﬁ anlef% hR as it
aocqearance b ol wab AR 055 bl kot lerforio XP'FUEIE of

di stribution, gt di%gn(;(%queres aLe. {? }S .S ca ncu,ﬂl_a?ed as % R}ﬂ'ﬁ wher e
MAT (mean redl dencery sy e &eles ' any "he and " prg intgndgdg mpanyhat theppeare
absol ute PO BESHUAT t'4ielemens- (Ths tefms “compristy’ elineleringsang "heeing” ere trfendef &

dose- nor mal i FdetiupygEad Jnegfthat et wiaylkeckiditang! eferhenta bthemhaP@esided dbimsits. at i on
to the dose-normalized AUC(0..) of individual animl after IV

adm ni stration given the crossover study design. The peak plasna
concentration 40(C.), the tinme to reach peak concentration (tm), the
termnal half-life (t112), the area under the plasm
concentration-tinme curve fromtine zero to infinity [AUC(O0...)], the
vol une of distribution at steady state (Vd"), the system c plasna )
cl earance (CL), and the absolute PO bioavallablllty (F) are shown in
Tabl e C. SThe Car boxypi peri di ne Conpound was tested in accordance :
with Method 11 and the results-are reported in Table H Conpounds
previ ously disclosed in exanples from W2004096810 were tested in
accordance with Method 11. Results for these conpounds are al so are
reported hi Table H. |l re-1T91.9 I sin | 6T9 o9 CL

(mJm n/ kg) oL" L '

Vieihod 1.2
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<110>
<120>

Pfizer Inc

SEQUENC

0 (N

SEQ ID NO 1.

E LISTING

ars

ST25.txt

(il) ant 89 3'0-TES vO E9

009LL 90702300 19017

19"9 vs
PCT/IB2006/003132

1-(1-(2-ETHOXYETHYL) =3-ETHYL~7~ (4-METHYLPYRIDIN-2-YLAMINO) -1H-PYR

AZ0LO{4, 3-D] PYRIMIDIN-5-YL) PIPERIDINE~4-CARBOXYLIC ACID AND SALTS
THEREOF

<130>

<150>
<151>

<160>
<170>
<210>
<211>
<212
<213>

<400>

1

1 .
151
DNA

1

PCO33153A

60/735320
2005-11-10

Homo sapiens

PatentIn version 3.3

atggactaca aggacgacga cgacaaggga

gctgatgetg
ataaataaca
gcctaccagg
tctgttettt
ttaaacagac
gtcatetttt
tgggccaagc
gaagttgaca
attcattttg
ttcatggagc
cttttgacag
aacgtgigtc
gaggtggaaa
accaacaatg
gctaccttgg
aatatctttg
tcaatattgg
gtfagtaaag
ttaatgacag

agaacagttt
gcattgctga
atccgcgett
gtgtcecctat
ttgatgggaa
gtggacttgg
agtctgtggc
agtttaaggc
atgacttttc
tggggatggt
tgaggaaaaa
agctgatgrt
ttttagcggt
ccttccaagc
agcatcacca
ctaacctgtc
caacagacct
gagaatacga

cctgtgacct

caaagaaagc
gctggttget
tgatgcagag
ttggaatagc
accttttgat
catcaacaac
tcttgatyty
agccaacatc
tctcgacgtt
acagaaattt
ctatcggatg
cgcgatgtta
gattgtggga
taagagtggc
tttcaaccac
ctccaaggaa
cacgctgtac
ttggaacatc
tggagccgtg

tcecggtecg
atggagaaat
tcaacaggcece
gcagaccaga,
aaccaccaaa
gatgcagatc
acaattatgt
ctatcatacc
cctctggtgt
gatgccatga
aaaattgact
gttctatacc
accactgctg
tgcectgtgtc
tctgcectgyg
gccatgatoa
tatagtgacc
tttgagagyga
aazaaccatc
accaaaccgt
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agatgtcccc
catcatactc
ttccagtgaa
tatctggttt
taattggagt
aacgactttt
atgatcaagt
atgcaacatg
cagaacttgc
tcacagctgce
atgagacact
acaactggag
ggtttcaaga
atgacctcga
cccaactcta
tcettcaaag
ttatgcaget
gaactgaatt
gtgatatatt
gggagatctc
1

aaagtgcagt
cgactggcta
catcagtgat
tcacataaga
ggctcaagtg
tgaggcrrtt
gaagaagtcc
ttcaaaagct
catcgatgac
teteceggatg
gtgtaggtgg
acatgccttc

cattctgacc

ccacagggga

tyggaacctct
tgagggtcac
tttgaagcag
ctttgaactt
tcgatcaatg
cagacaggtg
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SEQ ID NO 1.ST25.txt
gcagaacttyg taaccagtga gttcttcgaa caaggagatc gggagagatt agagctcaaa 1260

ctcactcctt cagcaatttt tgatcggaac cggaaggatg aactgcctcg gttgcaactg 1320
gagtggattg atagcatctg catgcctttg tatcaggecac tggtgaaggt caacgtgaaa 1380
ctgaagccga tgctagattc agtagctaca aacagaagta agtgggaaga gctacaccaa 1440
aaacgactgc tggcctcaac tgcctcatco toctoccctg ccagtgttat ggtagecaag 1500
gaagacagga actaataa 1518
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rOTTL Al | Oa . Conpound uaruoxynpenanme Conpound | VvVLE&) U4U915131
0, Exanmple 261 . . . , . 1 vvveUWUSba 1 u, Exanple 262 . . ..

C O. Bi ol ogi cal Protocols Coadmi ni stration with
Angrotensrn Converting Enzyne |nhibitor Method 12: SHR Rat
Combi nati on Ther apy A study was conducted to assess the
effect of repeated oral dosing of the Carboxypi perldine Conpound on
bl ood pressure | owering and whet her co-adm nistration of the
Car boxypi pexd giimie Conpound and t he angi ot ensin converting enzyne
i nhibitor enalapril could result in further blood pressure | owering.
The study SHR)
ol emet et et as bans bR A AR Rt QYRR B b
Compound (1 ng/ kg once daily oral) and enaIaprrI (0. 007@6|n dri nki ng
wat er) alone and in conbination for 7 days (Figure 1) (n=12/group).
The, Car boxypi perl di ne Cbnpounhhreduced d pressure froma pre-dose
basel i ne value I n conparison tola vehi reated group by 11 1 nmhHg
on day 1. The reduction in bloo re¥urd was sustained for the 7- day
period, remaining 9 1 mtHg bel owN e-dose baseline on day 7.
Enal april al so reduced bl ood pre ;ko a pre-dose baseline val ue
in conparison to a vehicle treated grduphNwiih a maxi mal reduction of

22 2 mmHg on day 7. The combindfion of PHoxypi peri di ne
Compound plus enal april reduced bl ood pressurg® nore than bl ood
pressure was reduced by each agent alone on all days. Changes

in the urinary cGW nechani stic bl omarker were assessed over the
24- hour per2 Obe @mpoay ofclaim OXffat mafesedcevat ed in a 0-24 hour urine
collection in both the Carboxypiperidine Compound and t he

Car boxypi pgr n groups In .
conpar i son%t I'(gﬁiet mgrn'\l% Lﬁégcf‘ceptﬁile s&ﬁlaooflhe ot ndnc@}:lalgrnl (n=12/ gr oup) .

Al'l docunents nentroned inthis applrcatron are expressly

i ncor por at &d Alpyarmedegticeh@enpesition Eorfprisingya mbouh@ot ipratmdceuiigdiin acceitahte salt

| nt roduci NG &k &IRBLR ngﬁhgsmkﬁﬁent invention or the preferred

embodi ment (s) t her eof e articles "a", "an", "the" and "said" are
|ntended to mean that t here are one or Jgore of the el ements. The
ternms "conprising", "includr ' and " ﬁ*“ are intended to be

et ti onal el enents other than

inclusive and nean that there % hey

the listed el enents.
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5. The pharmaceutical composition of claim 4 comprising a free acid of the compound.

5. The pharmaceutical composition of claim 4 comprising a pharmaceutically acceptable salt of
the compound.

7. The pharmaceutical compositidn of claim 4 further comprising an angiotensin converting
enzyme inhibitor,
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gctgatgctg agaacagttt ataaataaca gcattgctga gcctaccagg atccgcgcett
tctgttcttt gtgtccctat ttaaacagac ttgatgggaa gtcatctttt gtggacttgg
t gggccaagc agtctgtggc gaagttgaca agtttaaggc attcattttg atgacttttc
ttcat ggagc tggggatggt cttttgacag tgaggaaaaa aacgtgtgtc agctgatgtt
gaggtggaaa ttttagcggt accaacaatg ccttccaagc gctaccttgg agcatcacca
aatatctttg ctaacctgtc tcaatattgg caacagacct gtcagtaaag gagaat acga
ttaat gacag cctgtgacct cgacaaggga caaagaaagc gctggttgct tgatgcagag
t t ggaat agc sathd ghkingatuticA taaaSRRARS dhih & gahgtinmigisavagibendiCl egpot t
acagaaattt sgtalepgatg cgcgatgtta gattgtggga taagagtggec tttcaaccac
ctccaaggaa cacgctgtac ttggaacatc tggagccgtg tcccggtccg at ggagaaat
t.caacaggcc gcagaccaga aaccaccaaa gatgcagatc acaattatgt ctatcatacc
cct ct ggt gt 9gdt egmeeiing.or a abainacgutisally geaeptekia salf theeeok baying thegtraces t gt gt ¢
tctgccctgg gccgtgatga tatagtgacc tttgagagpga aaaaaccatc accaaaccgt
Page agatgtcccc aaagtgcagt ocatcatactc ctggcta ttccagtgaa
catcagtgat tatctggttt tcacata taatt gga@jit ggct caagtg aacgactttt
tgaggctttt atgatcaagt gaagaagtc t géladdit g tt caaaagct cagaacttgc
catcgatgac tcacagctgc tctccggatg g acact gtgtaggtgg acaactggag
acatgccttc ggtttcaaga cattctgaccw\algq,ctcga ccacagggga cccaactcta
t ggaacctct tccttcaaag tgagggtcac a tttgaagcag gaactgaatt
ctttgaactt gtgatatatt tcgatcaat |mcaggtg 1 gcagaacttg
ctcactcctt gagtggattg ctgaagccga aaacgactgc daagacagga taaccagtga
cagcaatttt atagcatctg tgctagattc tggcctcaac dactaataa

Sal | D NO Lorugtssetdedigaeentaaggagat ¢ t gat cggaac cggaaggatg catgcctttg
t at caggcac agtagctaca aacagaagta tgcctcatcc tcctcccctg ST25.txt

gggagagatt

10. A compound, or a pharmaceutically acceptable salt thereof, having the structure:

o , for use in the treatment of a condition selected from the
+ group consisting of a cardiovascular condition, a metabolic condition, a central nervous system
- condition, a puimonary condition, sexual dysfunction, pain and renal dysfunction.
11. The use of claim 10 wherein the condition is a cardiovascular condition.
12. The use of claim 11 wherein the cardiovascular condition is hypertension.
13. The use of claim 11 wherein the cardiovascular condition is heart failure.

14. The use of claim 11 wherein the cardiovascular condition is angina.

15. The use of claim 10 further comprising a therapeutically-effective amount of an angiotensin

_converting enzyme inhibltor,
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aactgcctcg tggtgaaggt agtgggaaga ccagtgttat agagctcaaa 1260
gttgcaactg 1320 caacgtgaaa 1380 gctacaccaa 1440 ggtagccaag 1500 1518
Page 2 W claim 1. A conpound, and pharmaceutically acceptable
salts of the conmpound, having the structure: 0 2. The conpound of
claiml1l that Is a free acid. 3. The pharnmaceutically acceptable salts
of the compound of claim1l. 4. A pharmaceutical conposition
conprising a conpound, or a pharnmaceutically acceptable salt of the
conpound, hi@virmgust biciavh nQiither €smprisindh thaxapdutally-effective amount of an angiotensin Il
phar rraceutirgék,ﬁ,ya-naagg,ﬁ&t able carrier. 5. The pharnmaceuti cal
conposition of claim4 conprising a free acid of the conpound. -6.
The pharnmaceutical conposition of claim4 conprising a

phar maceut ildal$eof a cerageuad Pea pamaceticalliveceptalis eltitiereof, havintthe structure:

phar maceuti cal conposition of claim4 funther conprising an

angi otensin converting enzyne\i nhi bitor 2~ 8. The pharnaceuti cal
conposition of claim4 further=Qonprisilng lan angiotensin |l receptor
antagonist. 9. A conpound, or ;ta:laHNacﬁuti cally acceptable salt

t hereof, having the structure: O

in the manufacture of a medicament for the treatment of a condition selected from the group
consisting of cardiovascular conditions, metabolic conditions, central nervous system conditions,
pulmonary conditions, sexual dysfunction, pain and renal dysfunction.

18. The use of claim 17 wherein the condition is a cardiovascular condition.

19. The use of claim 18 wherein the cardiovascular condition is hypertension.

20. The use of claim 18 wherein the cardiovascular condition is heart failure.

21, The use of claim 19 wherein the cardiovascular condition is angina.

" 22, A method of preparing a first compound having the structure:

The method comprising contacting a second compound having the structure :
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for use as a nedi cament. 10. A conpound, or a pharnmaceutically
acceptabl e salt thereof, having the structure: O for use in the
treatnent of a condition selected fromthe group consisting of a
cardi ovascul ar condition, a metabolic condition, a central nervous
system condi tion, a pulnonary condition, sexual dysfunction, pain and
renal dysfunction. 11. The use of claim 10 wherein the condition is
a cardiovascul ar condition. 12. The use of claim 11 wherein the

cardi ovascul ar conditionAs hypertension. 13. The use of claim11l
wherein the cardi oyasculfar condition is heart failure. 14. The use of
claim 1l wherel hex i ovascul ar condition is angina. 15. The use
of claim 10 further onpr¥sing a therapeutically-effective anmount of
an angi ot ensi n ~Q0 enzyme i nhibitor. 16. The use of claim10

further conprising|a theEapeuticaIIy-effective anount of an

angiotensin Lk _re tor gonist. 17. Use of a conpound, or a
phar maceut i accept abl e\salt thereof, having the structure: 0
in the man re of a nedi nt for the treatment of a condition
selected fr e group consisting of cardiovascul ar conditions,

met abolic conditions, central nervous system conditions, pul nonary
condi tions, sexual dysfunction, pain and renal dysfunction. 18. The
use of cl aiwith E@nigdgeticarid tot dievide dredirst ¢aowmound. a car di ovascul ar condi ti on.
19. The use of claim 18 wherein the cardi ovascular condition Is
hypertensi on. 20. The use of claim 18 wherein the cardiovascul ar
condition is heart failure. 21. The use of claim19 wherein the
cardi ovascul ar condition is angina. ' 22. A nmethod of preparing a
first conpound having the structure: 0 The nethod conpri sing
contacting a second conmpound having the structure : W th

i soni pecotic acid to provide the first conpound.
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