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invention relates generally to
1-(1-(2-ethoxyethyl)-3-ethyl-7-(4-nethyl pyridin-
2-ylamno)-1

H pyrazol o[ 4, 3-d] pyri m di n-5-yl ) pi peri di ne- 4-car boxyl i

c acid and its salts. The present invention further

r b @lR30tL0 3pBﬁ§m&§w 6241,)C QRRARIT TP e6 WP bbSd Rt dlidrs
compound or its salts, nmethods of treatnent enploying
this compound or its salts and met hods of preparing
this 10 conpound or its salts. In general, the

conmpound and its sal tP?ELb%P'TQEHN&[EN?IOW“ iC guanyl ate
rmnophosphate specific esterase t

( PDE5T 7 PIESE ﬁlénthB mﬁfa& 1T('g“% hPWENﬁ l-7 154 -methylpyridin-
Hypemita éhpwazqoi# AdlewimidinGivoriperdnedctamotic sddand it ghe
Opraht ifvbitiBh DGy retds tshalbheBal canpdbliorsean@aisgtlis korsdourifor its

S gar tQ %%tho@o@&é‘n%nﬁémdldﬂx%g E&n%gund%‘; |fs Qi'ks gddmelthlobsafif br@ﬂmn this

heart ai

Fﬁsr}gfvlfnﬁghlls salﬁeglp e{'nerg,t ?16 co Elounds anH lts s Its mhnBQ‘ﬁEle cyf:I 6Vanyl§l

v@JP'?OB'E%P*}S‘F?éP?PH'E 6!‘95@'?08'3?‘“&36 HP%@bP?Fé%) et‘@m?f eat
hypertensi on and rel ated physi ol ogi cal problems, not
all patients respogsbicRousbob THE wgenamnef fectively or

as SalighiioRSr 82 Ll AL A Anch DEFABRNbGeAGERR, o

for th reat

cBragses ket sipks: gnyciclarplalﬁrg%g iy atnﬁébr gn @fe%fgllusef penphegal vascular
t Hegaspprad rdne! imppired. Pespitsriteagmpraustdigs pyafiabledn varieusgpgarmacological
us@dgdiies taafeat Hyperierimtan®@iie®bhysiblytpar frefesis ot alipetients respond to

i gl bﬂu%sqars%ff&flve‘ytbg ad Q% a?&l?slyéﬁe AletPEﬁﬁuel‘aBéUn@édeﬁlE Ror t)1e trdafinent

o&apeﬂv\r}?lon ﬁnﬁor{e?ated o nons afe stul? eg% |'s secrete nitric

oth nuscle cells and

| eads 6 ciapee! th&@??%fqeaﬁfeaqﬂee,mw}efﬁ%e P 4 the Rt R of
aoypemanbiart ar@inhibiforsey thk PRESgname $PRES nubitohobwhieera vascular
(‘efINRa) cells BB eta Gitrid Bkiicddhich Betddn vBSAVE: Bk @tisdidRiIgans Rh®So the
t Qcﬁca%@ﬁ S%Qatg ch.a@%i%@n VERRGhRn 5&@5 ginb@HeSnonbiRaghig

I ﬁ&%\flp X/ gp%accwuleﬁva Pfé:gylg %s?sdhe r&Lﬁgﬁs tg re#é%he aood vessels to

5 dilafpplpasiylg dspisaicEon(in EpgRpiessy(e. TEVFEMTR ipqtiated by hydrolysis to
pbespiediesbeiases.(‘clRY be ENF-sppiitgpbptiidest S ©ne cGMP-

i BNJQ!)h\’)@gstér&eIirn&védm& inXeaatib: EMEEVE PDB5 Bk gmdRemitors of the

é yme Q%\]stegﬂe r?tgfjf chpls ﬂnﬁ}%@g‘é ﬁpgn!g[}%noq?nccrﬁ%dr%logs
h)?%f?'k‘i?‘?sstf‘%ac“%t"éﬂ‘f"? %ﬁ‘%?a? P oM PIH S ed RietIec  oxi de
| eadi nepnipourais thevwes PR infbitdsd lweelbgen eeparinddn thter@yapiou e ple,
t Radzodso e iehors B disk Srrpﬁram;aes dpeeniding paifoadisivmodonm49617

| I egg%%h?{ﬁﬁ claézs% ﬁ yrlm\(gﬂ%pcgﬁlg&:%@g- Qvéz%@&béeﬁo %&fts another
R E Gt e

pyyrazebl4sidpydridpy gertrebndb-nyl conpounds. W2004096810
r epor t Eheadantfiibeibn of@bdi®sal edmppyndaiet ag] PRES-irdhjopars is desttaitey |Such

M%Q §an bgpuséldagggaQZubféﬁpQJﬁ&%g ﬁ‘&ﬁ’&@@iceﬁibl@%hy@értensnon and/or

fig p#“(s '°€'°a'ﬁ ggm EGI ‘{“F%ﬁ’ﬁa“égg%%% °é"e""t§’ﬁe“F OPLR"S YL for
|ﬁﬁWBW¥§Fs is desirable. Such conpounds can be used
to treat subjects suffering fromor susceptible to
hypertensi on and/or related physiol ogical problens
and further expand the range of treatnent options
avai |l able for such subjects. 40 1 WO 2007/054778
PCT/ 1 B2006/ 003132 SUMVARY Oﬁ THE | NVENTI ON
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In one enbodi nent, the invention conprises
1-(1-(2-ethoxyethyl)-3-ethyl-7-(4-

H pyrazol o[ 4, 3-d] pyri m di n-5-yl) pi peri di ne-4-carboxyl i
c acid and its pharmaceutically acceptable salts. 5

I n anot her enbodi nent, the invention conprises a

phar maceuti cal composition conprising

1-(1- (2-ethoxyethyl)-3-ethyl-7-(4-nmethyl pyridin-2-ylam
ino)-1 H pyrazol o] gUNMARY] iy THENMNGENTGN yI ) pi pe

ridine- 4?] C%Fnlgménl C th%chrglentlgﬁ SriphRE M leingdkthyl)-3-ethyl-7-(4-
accep t ab

boxyli id and ils
iﬂﬂ@f‘%‘&%ﬁ?’?}‘éﬂh’ p\éa g nmldlﬁl 5- Iy p ep ndu]en4 cgh gxy Hce ram
ehatyeadeuteaty aCC‘tPFPélelsﬁ\?ent i on con'pr i ses a pharnmaceuti cal
CoNpPas kActherembidmet Neritveitiagcomprises a pharmaceutical composition

éon(plsf ‘(Mﬁ%\(ﬁeﬁr& b-bthA=78E-Rthiipgridite-Werifoyh ppyraebiops2- y| am

i Eﬁer@%e fl dxglc acid, or a B{marmac utically acceptable salt thereof, and a
f di'ne-4-car oxyllc acid, or a

B'P?aﬁ‘??a‘é'éﬂ'f P‘i?&‘?“l‘hﬁ?c&if'ﬁ eptabl e salt thereof, one or nore
addi tihematler ¢nfterimpaie inventige pamprises A dhaEmMFRECAHEEBROEICa | v
@&%Qﬁ@b 1€0- &ﬂfx?dt@l}-s -elhii-7amalkihapyridnRedning it pytaieol4,3-

Idﬁ)yr?nn&lrl £ ﬂ)p‘é@rmg i %grgoxg%taGQ q“?‘a BtQFchél@éHN HGeptabRGaithérbd one

Ph@?’%ﬁ@ﬁ'f’%a&ta?r?@?}ﬁé’fapenés fmd a é)l;warmgceut[calﬁ fagc%etjaﬁ& I:an?er

1- ( 1- l('\ zn@hehgy@y)érfnﬁw t)'ue |3ven1|on fgnpnses methods for treating a condition in a
elst by Aafidistameig yd pyiedt ditreraReuvjitatingfiagiye amount of 1-(1-(2- -ethoxyethyl)-3-:
'zkhpw(@ Zn@lh%ﬁdn?lz QLL:BM&)ngﬁdaEuo@r Y ldyBin@Rsy bipesidide-¢ carxoiy héid,
66?]Era{rhaceutncatﬂwgzceapqa%%gﬂ%r&ﬁ (I,‘.&(\alﬁ&lg %Qttcalb‘)eelreﬁféh tn debtRdar®fwith .

ttrﬁaé)r%prégéqﬂloq lwgﬁfqrcawa?cw ﬁﬁl&dé’noa Patgboﬂ:c conc‘;;l tllons centlranw’ervous
Gonah ¢onditrss, prieprboionditions PRIV PYsiEction a#p: raafl' repRk AYpREion-
syst e mandbihbdaRent, el ntan@rcymeBethdiiodnis: tregingggbndition in a

dﬁécyﬂpatdhmﬁfen@ qub@@td:l thePdpRlbticAhy Sfcdiis binélnt Z\j‘r h RHE @;Bfﬁoﬂ@fhyl) -3-
tetlat H&thélmﬁ‘gﬂg la[“ yrazéﬁﬂp ﬂg?%‘?‘dmr% )BIB faink-4! carboxyhc acid,

dmnjsterin
taa ghasyraspdieally %F%Rﬁ@f%?ﬁ%ﬁ?’??faqn? o reerg e B"‘%i??ﬁb‘ﬁtage“fs ada
Iphbrinagedtioatytaeoep@bligdnjer.3conditions that can be treated in accordance with the
e&r&xrllt nterkib iRl Ydr i diacorditsh€l MefaBglie donditions, central nervous

syg%m qpnglllonL pUlmoﬁJr)p%Mlmng Isg(u? dyéﬁ)nmop %Euln qa{n@ ?eﬁél'd?sﬁfn@@?(y I

armace i
t her eafanotaﬁémg?dlr?ﬁg}, 819 %ﬂtl?r] cgwélilse% lhsg OF ‘P Q d‘{: etﬁc%ﬁgthya -3-ethyl-7-(4
amethyipyridpkeariaminsk Ut-Pyserelolf. 3&%%@'&613"8"98 inej 4esRrbo ?ﬂﬂdt ¥8ns
t @ﬁha%mam&cﬁdp%&b ek thefeod & OF chandastuv df A "Fﬁ@meptﬁ@rg@ﬁlleaiment

Lgo}\ég%!tlgﬁn 4 %!e‘;‘td 8uGabMHiRNASRIL drdisaftdhtdominmns, Metapdiol i C

£o0dld bRRBo
iR A '5'6'8?1%”5 SYséeﬂqscon%ltgﬁ%lgﬁéd%}éﬁt Eﬁdg?tol on, pa?gn ona
r@ﬁaﬁna'diy%ﬁne‘f?étl on. I n anot her errbodl ment, the

i nventi @wntherembodisas thedreyerdipn comprises methods for making 1-(1-(2-

etﬁé]xye(th?y[) g-temg)?}(@t”n@fﬁblaynan-@-@lawn0)71+7(p4-razolo[4 3-d]pyrimidin-5-yl)piperidine-4-
I—fabtifc)é "pxﬁ' o] rE']:gng%ﬁ%{Ur% cr?% ta?l?/lsasltrgr;e{)eg;l di ne-4-car boxylic

acid, or a pharnaceuti cal ly accegt abl e salt thereof,
for the manufactBREF BESGRIFEAN BEFHRPRAYINGShe tr eat nent
of a OGyiRk 1 inoWs & Grah iBsBjiIROhe efiStioh blomiTekstiroefseriented arele

c agrré:liri\is(?r%t?oﬁ G- AT o-GROGA Y %%yl mmmgb9r.e.n3£9:a&ma)d1 H-py@a6io[4,3-

e &ﬁﬂmq"bﬁrq]@g'g%g% g¥aréome ﬁ‘%‘% ﬂ I/k%nd% ay c;?aqld gl[)a/e and § lm combination
dy#f arnlgnry. ore. Comﬁq'oéﬁﬁﬁt’ﬁ@'}em@ﬁﬁ&&?%ﬁﬁw m?‘ﬁb i nvention
conpri ses nethods for making 1-(1- (2-
et hoxyet hyl ) - 3-et hyl - 7- (4- et hyI pyridin-2-ylam no)-1
H pyrazol o[ 4, 3-d] pyri m di n- 5+ yI)p| peri di ne- 4-
carboxylic acid, or a pharmaceutically acceptable salt
t hereof. 35 BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1
shows a graph illustrating the effect on bl ood
pressure of repeated oral admnistration of
(1 (2 et hoxyet hyI ) - 3 et hyl - 7- (4- met hyl pyri di n-2-yl am

PCT/IB2006/003132
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2 WO 2007/ 054778 PCT/1B2006/ 003132 Figure 2 shows a
graph illustrating the effect on 24-hour urinary cGW

1-(1- (2-ethoxyethyl)-3-ethyl-7-(4-nmethyl pyridin-2-ylam
ino)-1 H pyrazol of 4, 3-

ol pyri m di n-5-yl)pi peridi ne-4-carboxylic acid (1 ng/kg
daily oral dose), alone and in conbination wth

enal april, in a conscious spontaneous hypertensive rat
nodel FiggreBEas|aEBPDRSERIND R efectyn 2HIEur PREIE MBI rFphatpd oral
demhaist-aidn eta g iarokyemnyles- et GethetBApYiini 2Syidmriop e ewlazoin p-
tcﬁ’pyﬁrﬁgH@lymlpe% rnzetférb%%r\ d Ac@% indkg Jahﬁorélﬁ&sey\’albﬁfé and in combination

@F'ﬁéf‘%}%"éﬁ RapHrT e O dcRRReoud fiBRRAIGLRIGES, and Tt

FE&fT 0" so others'skilled in the
art may adapt and apply the inventions in their
numer ous f or ns DEASLEChRESORRTIGNODEYE INVENEANt ed to t he

requi r‘lﬁ@ﬁéﬁl@d @l—fscr@hoﬂ@f Jrrilbe&lnaﬁs itlmRndelBAG B abdidiBYiHeRRKiled in
nee a(r?wngnrAgphca%s |P]@9t¥oné 'itg% #ﬂﬁgest Qndtltts1 Sramﬁﬂ’gaﬂé m%at others skllled

e vario
B o ST S g ey 8 P R b
refieitetie ccaticménrs KRRartiquiseussyTiprs| inveglopsetheseigre; 5 pet !LfPI‘eF(me
Cdh@iFtimants Gelac'trﬁ)&din ths spSificsS@Cl aridindy ®6 edriewstyenctidedlH NVR, t he
abbreviation "be' refers to a broad 1H NWR signal. As

UMO 1H NVR, the abbreviation "d"

r evipipns.an 1H NVR peak .- As ysed in

r ef er eseeedinyelprnqaRH NV thaisivkel S afaroia 2 ANMR shestics! - 4
mul t i pls@bediHebivRepeRNMR, A® abisethtioniot efeerteabread 't NMR signal.

NVR, tms@brb@@éh@tw QINNiF] thelaBr&iBior @ réferd waoeﬁletmmwee
peak As u ed ln re%rence to ?Il\ﬁ\ﬁl‘-@ I]"«%%blgrgna%gr\ “Nlefe Rlﬁ/nﬁultlplet kH Nhﬁ% peak:

abbreviati

As uset “F‘ﬁ’ i réie@f*@ﬁ% &N 11 alwzx'aﬂ%a fafsfs F%%ﬁ“a%t QhMMig peal

r ef er sAstugeddn refeiepdedd 'HINVYIANNR apleseriation “Fhefera bstarsingle HiNBIR peak.
BSA Aseb&iiSreleRnd2ay 1HNNII§ EHelBbralidioim Referd fo@ t@bbh—ﬂ%ﬂ FRtdan

ggl?béeﬁnaﬂog §$§\r Fé‘fb‘?é tb g&\ﬂ@ sera-rnglb\‘}hlbr evi ati on " DVMBO'

refers to e abbrevi ati on " DBAD"
refers™ Bbbéﬁvﬁté‘]ﬁz%' ’ESH. Cé’fq‘r%'%'frat e. 25 The
abbr evihg ehbmyiatipAR0" re¢ra joglimegiylsulioxide.
et hy| eme dibtaaviatvat BEADE setepd tb dib@eylakodidan@xyetdhr evi at i on
" HEPEShe Eﬁ;&f‘aﬁ)nt EDTA" refers to ethylenediaminetetraacetic acid.

4-(2- Qz&xxﬁ yHeﬁM@ SR 2L @srgiggﬁmeﬁygaqm%ghaﬂg@%c acid,

The abbrevi

Spect r & &RV FRNT GLPP By oniRERR gt 'Y'%ﬁ SB‘?fg‘?sF?R)'ée?eﬂ%?ﬂ')ay
Thesaibbrosieatanbn "i PrOAc” refers to isopropyl acetate.
30 ThernabbyeMiatiP@ac' ke isdpebpastde Li qui d

Ch ro na'FhQ gﬂl@&/m(onh@i\ﬁs RESH [B§i§ ER¥mato Tetbﬁ%_@ Eé’dtr@gcb@n

brevi ati on

"m z

" NaN( TW\’)S)a'ﬁ”e"l‘i‘g‘iﬂ 'rnlé,\{?%rs 3 ;Pﬁass S‘hen?np iyl di si I azi de.
The abWeeireyeieriNaNgFNiS):" feéef'%‘%wl!'{ﬁ“ 'I?P‘%{‘éﬁfé('dis fAf'ng units.
The abine emiratatianripfl’Péfé¢rto plagliesfomiriganisl at i num on car bon.
35 Th eTh@QQJr&}éhcﬁt PR retdPMBBiatinuffof ESibdn0

P2?2¥Lﬁe vxai‘I %n W&l refféry{% h&?meth%&ﬁon@tﬁbgrﬁgl at | on " SPA’

I on

abbr evThétaP%?Y'a*"’Pl—ﬁ'“A f‘”é‘?r%?§°”ft’ﬂﬂat‘t"é’f”?"é‘ﬁ'§)’@?%f’ uran. The
abbr evitablpeyiatioh TR HEIrs' to egyleydrofutap.
Tri s( hitd aepiavEednhyts) oM e ERTRSARIrRYAGHIHY FMi@frietiéne hydrochloride.
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3 WO 2007/ 054778 PCT/1B2006/ 003132 The term
"cAGWP-nedi ated condition"” refers to any condition

wore@7aseds by cGWP, whet her through direct reguP@r/iB20d:003132

cGW, or through indirect regulation by cGW as a
conponent of a signalling pathway. The term

" PDE5- nedi ated condition"” refers to any condition

nedi ated by the PDE5 5 enzyne. The term "hypertensive
subject” refers to a subject having hypertension,

suf f ané rgn feGummetilted @hditmot referg fo dny penditianirgdisisd by cGMP,

ﬁﬁéﬁ\%ﬁ%b&' Redt Fég@auay@%l&nem inviRgicinm@titrégomtion by caNP dsreeat ed
J ol such hyper t enS| on. The term

mﬁg reﬁtv?a su?na“mgf ;? . Larrier
carr |T@|a te(rh AZ{DEP @e%ﬁ thBP éEst for?ny (iCtB\dl cw éneduta{%§ by tRe i§DE5

emgnedi ent s of the conposition and is not del eterious
t 0 t h@e %ﬁb] H9SdrtensDbl EUbje ok teis@d Ssubjayt halirgy hgpertension, suffering from

gﬁ%ﬁﬂé ﬁé idn¥r &Q&ﬁ@k@p& RypbRh&i¥e Bhditiof PRI BSHdditdXevafit or
i

[tquid or solid filler, diluent,

‘%%?E‘P‘ﬁ'l“’@r'i‘t'pe”%'l"\‘/ent or ‘encapsul ating material, involved

i n cafheydrm g)hgrfnagqu%lg@éqepqawgcagleé RelerF o3 caré{@'érm is cepwgtuble wi
e oherifgdieae Apiesiohpaitiortp &mdigieierigus éo thequhigel: $Hch carriers may

Qggbr{%n%:é@Edll?ﬁbcepta_glé%ateﬂél MBompd3Ribrag@eHidies 8Uch ¥s Eifliie artsbiddiller,
gﬁorlfl excuéler}% sgl(u?snt ér%nc%%%kh@%\%ﬂ%l |Rfot/gJ IH garl%‘-g 375ransportmg a

r nac C al
ghemiralaoey The é@‘}ﬁ[ﬁ‘?‘?sc@mEﬂS't'%{‘ c{epeé')gﬁg\ esg)%t%nod olf']admlms?ratlog

t hat Te thwi'thearsutisghi efidgive ampunt’ aefpre fodpat @POU&‘I Orf ?fPQ:?fan The
bRffRcelic@abdeRkt willefi the @DIoiES pomdicalgesbesa® a'titsueaystenagid

ahih &k i@gel%g éoﬂ&\‘ %@ée%e'r bdldi. restorative, and

tat alliative;*
prp:?/ F?%&ar@‘é’tre@%g& {%g&a%orreslporfd%g ‘?err?é '?rgét angqr%attng’s ﬂ%udes p g te H
estorativhy arspravpriatied tegwentof a sulieen She 16 “bPa"Q“V& ] Fﬂifr“?ﬂt “r{erf \?’

Hbdjnet thatdatdsouitedicer tharjie@ O ithwitc e pdprditionn a Fipiect viihgpt curing
tk@rcgryo‘ﬁieﬁ a’fHeVé?m t‘pfre@éﬂtmteatn(eatm@n& e cREgorsHaasali“fephyiantion

rEaannt z re?e?s t? glthelI %ft F't_ﬁﬂé r?s 1 o?; &Eéimgéﬂy @s)lJem%BndQB@é{@MHem

éret"?i@%ﬁtth%?“sﬁl"fap’fﬁl"é‘iféerYltdgﬁ ta%/ancg a8?1n§“' n'nf‘ 2ot CPtr g@i Fhl cal

erebioiatve rsdtag reiérs i redmeit thﬁ*dﬁ“ﬁ the RogesBIPEitredugtidherraihAipaic
"R fdsRfichb biy @ ehir@pdiinRaks a condificalirsa dubjettr eat nent t hat
halts the progression of, reduces the pathol ogic
marg:l festatl ons of Pr entirel y elimnates a condition

[ Car boxypi peri di ne Cbng q? lh one .
enbodinAshembodiNENhRRIESTEt TVARIBMTATRASSE BYRSPTROGY PR the siru
conpound having the structure;} 1-0 1 HNN NLNOH O
and the salts (parkLcuIarIy

phar maceuti cal | y- accgpt abl e

The 30 correspondi ng N
1- (1- (2- et hoxyet hyl ) - 3 @
yl am no) -1 L
H pyrazol o[ 4, 3-d] pyri m |nP%-p*)pipqﬁidine-4-carboxyli
c acid. Unless otherw se state conpound, all
tautoneric fornms of the conpound, and the

Petngqhgg%?sz%&clﬂ%r,y%&pﬁ%rm creglkéallgla?cegtfae seﬁ%} o¥ th?co%?gmlg Uﬂg} and
ethyl -7-(4- methylpyndm 2

ylamino)-1H-pyrazolo[4,3-d]pyrimidin-5-yl) piperidine-4- carboxylic acid. Unless otherwise stated,

this compound, all tautomeric forms of the compound, and the pharmaceutically- -acceptable salts

of the compound and its tautomeric forms are collectively referred to in this application as the

s) of the conpound.
of N hi s compound i s
N7-(4-nmethyl pyridin-2-
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4 WO 2007/ 054778 PCT/1B2006/ 003132 " Car boxypi peri di ne
Conpound". The Carboxypi peridi ne Conpound is useful,

one enbodi ment, the present invention is directed to
the free acid forn1of the Carboxypi peri di ne Conmpound.
5 In anot her enbodi-nent, the present invention is
directed to the pharnaceutlcally accept abl e salts of
t he Car boxypi peridine Conpound. W200409681 O reports
a CyemURPeinEnfpeLNdd I he Briroxypipprisine Campapndipbelis tosexample, as an
Gattitirenoy e PRES ehizynes. Conpound. Al t hough W2004096810
provi @eshe @pﬁ@dmeﬁtsthgsres%Qx%brft.b&s dieQBPOHIGSe i, hdre

es _nhot disclose the Carboxypi peridine
garbo%pﬁaﬁd'r{e%omounérhe 10 Car boxypi peri di ne Conpound,

howev dranoifgy&abedigrnt, the presegidiversigiis gireciep fodhedihgrmageutsally
paceapiable is@is of theeCaithoixypiperidme Chrapogpieci f i ¢ conpounds
descr mudodotss® PO Q 968 of Qompblis PafteRPsdly élﬁﬁacbsﬂﬁé ude,

f@arrboxﬁ?&me%omﬁgutlé Cﬁﬁi&g‘u ﬁr&o 4956@%p¢(§v1de{'ex¥ Ies of srpgg(f{c

LR e gy cﬁoao@}d'se'e%%ﬁf@ﬁawxvp\aﬂgw cripeiTspac The
pragiseirippisine Cemgeund, Cprexs: oesages at feastiond ¢rfrerealifielfm propdriswer
Crhlee BnieespecifiaRempvaiiti fieseitosd ih MP2pI40gBBT d. i TBEse pRpdities inBi@REfor
Q:,fxarﬁb@ Hﬂ@a@ﬁ &. a@g’e{tép bn vi¥ %lx lvﬁpéﬂd}& M vRb potet115y) Sk ke Ign Yreater

gi(n )el%ng'/z)r lower 1oxxg'1y)(%1armacoklgetl ngrop%'tles?éng eCP'"fo% er, hﬁlglf? 7n8/8r
d&vvea C"Faé?"ﬁ?)o?“d Wawfaé‘ug'%ﬂ PEOP$rERe - : TRFer & pYomesisanp/er vty abf
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treatnent is 6 WD 2007/ 054778 PCT/ 1 B2006/ 003132
preventative treatnent. In another enbodi nent, the
treatnment is palliative treatnment. In still

E. Methods of Treatment

The present invention further comprises methods for treating a condition in a subject
having or susceptible to having such a condition by administering to the subject a therapeutically-
effective amount of the Carboxypiperidine Compound. In one embodiment, the treatment is
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urticaria and skin necrosis. In another enbodi nent,
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I n anot her enbodi nent, the condition is nitrate
intolerance. 40 In another enbodi nent, the condition

i s bal dness. 9 WD 2007/ 054778 PCT/ | B2006/ 003132 In
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based on the specific situation. Dosage |levels from
about 0.001 ng to about 100 ng of Carboxypi peridi ne
Compound per kil ogram of body weight per day are
useful in the treatment of the above-indicated
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referred to above, the Carboxypiperidine Compound can
be adninistered as the freejacid conpound per se. In
anot her enbodi nent, the 1boxyp| peri di ne Conpound
can be adninistered as one or nore phar maceutical |y
accept abl e ,




salts of the free acid conpound per se. In another
enbodi nent, the Carboxypi peridine Conpound can be

waodmmnsestered as a m xture of the the free aciPCT/IB2006/003132
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conmpound per se and one or 35 nore pharmaceutically
acceptable salts of the free acid conpound per se. The
present invention further conprises pharnmaceuti cal
conmposi tions conprising the Carboxyplperldlne

he phar maceut i cal
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present invention conprlses a parenteral dose form
"Parenteral adm nistration" includes, for exanple,
subcut aneous injections, inggavenous injections,
intraperitoneally, intramuscul ar injections,
intrasternal injections, and infusion. Injectable
preparations (e.g., sterile injectable aqueous or

ol eagi nous suspensions) may be formul ated according
to the known art using suitable dispersing, wetting
agents, and/or



30 suspendi ng agents. In another enbodi nent, the
present invention conprises a topical dosage form
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transdernmal adm nistration, such as via transdernma
pat ches or iontophoresis devices, intraocular

adm ni stration, or intranasal or inhalation

adm ni stration. Conpositions for topica

adm ni stration also include, for exanple, topica
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addi ti onal therapeutic agents. In another enbodi nent,
the present invention conprises a pharnmaceutica
conmposi tion conprising the Carboxypi peridi ne Conpound,
one or nore additional therapeutic agents, and a
pharmaceutically acceptable carrier.
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In one enbodi nent, the Carboxypi peridi ne Conpound nay
be adm nistered with aspirin. In another enbodi nent,
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25 atenol ol (such as TENORM NTM, pindolol (such as
VI SKENTM, and bi soprolol. In another enbodi nent, the

w@2200b054728 peri di ne Conmpound nmay be co-adm ni st RCEB2WA/(93132
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one or nore al pha bl ockers. Exanpl es of suitable al pha
bl ockers include prazosin, doxazosin (such as
CARDURATM , phenoxybenzam ne (such as DI BENZYLI NETM ,
terazosin (such as HYTRINTM, CDRI-93/478 and

CR-2991. 30 In another enbodi nent, the
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one or nore sol uble guanyl ate cyclase activators. An
exanpl e of a suitable soluble guanylate cyclase

wW@earwst708 i s BAY-41-8543. 25 I n anot her enmbodP@BIR2006/003132
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t he Car boxypi peri di ne Conpound may be co-adm ni st ered
with one or nore neutral endopeptidase inhibitors.
Exanpl es of suitable neutral endopeptidase inhibitors
i ncl ude omapatrilat, fasidotril, mxanpril,
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enbodi nent, the Carboxyplperldlne Compound may be

co- ad HiaPtesr eleadiment; the Caypreyrirerisisr @omipbing mag bejco-administered with
o€ oesirealihg gludoxiassp ineisitoed. Examhdla bl Qidyid dﬁ)h@@lh&s:dase inhibitors -
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chol eﬁlta}{gtm,ﬂ@og(na'j E%Q%R?x%%om%%ﬁ E@E\é/ eerrogaﬁgpgﬁteﬁ with
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CAPDBANT P end détieeniGewsh @s AHUCRBHAGE "tand &tuCOPISAGE advWi t h

15 EF?M ) aogmmdmiggél) T@Cﬁg&%{pwﬁf@w ripBihd kAP bdX ol PisteAR with
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ILETIN Il REGULAR™, LANTUS™, NOVOLIN 70/30™, NOVILIN N™, NOVILIN R™,

NOVOLOG™, VELOSULIN BR™, and EXUBERA™, .
In another embodiment, the Carboxypiperidine Compound may be co-administered with

one or more meglitnides. Examples of suitable meglitnides include repaglinide (such as
PRANDIN™) and nateglinide (such as STARLIX™).

In another embodiment, the Carboxypiperidine Compound may be co-administered with
one or more sulfonylureas. Examples of suitable sulfonylureas include glimepiride (such as

16



one or nore chol esteryl ester transport protein
inhibitors. An exanple of a suitable chol esteryl

w@3saoens47ransport protein inhibitor is torcetraptbiB28@/003132
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I n anot her enbodi nent, the Carboxypi peridi ne Conpound

may be co-adm nistered with one or nore apical

sodi um dependent bile acid cotransporter inhibitors.
Exanpl es of suitable apical sodi um dependent bile

agi Gy r 0 |.ude SD-5613, AzZD7806
ﬁ‘mRﬁ'Zﬁ §'%9,§J“9‘r ] %ﬁéﬁb&&”@gﬁf RESTAB™ or MICRONASE™), and-
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h lid di
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SU|tabIe al pha-2-delta |1 gan
abaIJ n (such as LYRICATM, [(1
nonet hyl ) bi cycl o[ 3. 2. 0] hept - 6-
yI ] acTéF Ferbexgpingridine Compound may be prepared using the methods lllustrated m th
Brthidtic acheineseRt hy hxp@Mﬁén&hﬁgdéhm cﬁl’éruﬁed‘h&o&/ e gerlergf syn &0
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(2S,4S) - 4- (3- Fl uor obenzyl ) pral i ne.



woredonoss7of treat nent descri bed above.
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15 L. Kits The present invention further conprises
kits that are suitable for use in performng the
| N one PCT/IB2006/003132
enbodi nent, the kit conprises a first dosage form
conprising the Carboxypi peridi ne Conpound and a
container for the first dosage form In 20 anot her
enbodinent the kit conprises a first dosage form
cgpgri g t he Car boxypi peridi ne Conmpound and a

B RSS dEfloss P FREBHIFI PRl eitase GHETENPRIN ORORGANIC
aééﬁﬁHETIQwMéﬁtﬁqﬁevol g-vbloehiismeiby, Wiehrintdiclen@p)npr i ses a
first dosage form conprising the Carboxypiperidine
C@gngqu and a second dosage form conprising an

gF Iin convertlnﬁ enzyme inhibitor. 25 In

no H'er 7S GiORS Progepee o '{‘ RERRAIPLR e dreg qojdf thejos age
fG?ﬁ@ﬁﬁﬁﬁﬁm%Fﬁﬂwwﬁe Car boxypi peri di ne Cbnpound and a
second dosage -form conpri sing an angiotenswg
receptop antagonist. \_wanqgher enbodi ment T~ he kit

a first dosage conpri si ng the L"\ 2
Car QX %%FLﬂfﬁﬁfﬁbﬂﬁgumd|anHH%.sé@dW@ dosagi;;ﬂfﬁNHz
osége

pi
conpri Sing anPaP.ddt er oneT pt or iP@Bec ant agoni N, 1
er enbodi nent, the-Kit conprises a first

form conprising the Car boxypi peri di ne Conpound and a
second d@sage form conprising a nitric oxide donor. _J
M Conpoundg_Synthesis 35 Carboxyplperldl |

Cbnpound may be I repared using tfe nethods |Ilﬁs¢ra edN
ynt,\H\'e | cN*Sch'éfﬁ@@z ang™ erex geripgpedideal N

proggﬁUres dé d bel ow. gekgrahN@MmihetP .

schenes ar re§bnted for purposes of iTFustratifon and”"

are not intended to be limting. The starting

materials used to prepare the Carboxypiperi i ne

Compound are comercially avallab repar ed
by routine nethods well knowg, se of ordi nary
skill in the art (sughya \ﬁozoo 0587

PCT/ | B2006/ 003132 t hos®wet hods di sch
ref erence books seaehbvascd,hemdCOYRENDI
SYNTHETI C METHODS, Vol . 245 VI (publ i shed By
Wl ey-Interscience)). Schene 1 5 Schene 1 outfre@s a

general procedure for the preparation of the free acid
ofcheme2 Car boxypi peridine Conpound. \_ O\ 0 OOO N

NscdNERde Qo@lth%V@Eh@V@éeneeruM f&‘lme?préggnaﬂcjo lt}ghé\}relé“éad gf the'

h@%ﬁ rmﬂﬁm &JWO% N T NH2
: NH PhPOCI2 r N NI N 2- anlnoplcollne N N

i n standard
NI C

18



CH3CN \ N~O N1Cl NaN(TM5)z N~ I N 'Cl" . H THE CO2H
\ HN 6N 2 equiv HN) N N 2 equiv Cs2C33, DMSO, 125 C
w0 Jaorkos4778Na 20 h CO2H  Schene 2 10 Schene 2 opdCT/1B2066/003132
an alternative general procedure for the preparation
of the free acid of the Carboxypiperidi ne Conpound.
18 WD 2007/ 054778 PCT/1B2006/003132 OO0 0 0 H2,
Pd(OH)2, CODI HOHEOH NI-12 NN 1 N-12 NN NH2 j N
\ N0O2 NO2 NH2 \O\-ON "O00d 1) HN N POCK HZN N N
NH'NN2/'\]NHN-}“-~\NNiII ONNCOC ) OHH
OH 0 The fall oW ng exanples illusHgte the synthesis
of the free adid o the rboxypi riHﬁneéCorr%pnd:
EXAWPLE 1 \-O®N N (M@%ﬂﬁ%o Ne ANy
(2Nes hoxyet Ryl )N'§1et Nyd -7-(4- et h) ri H? n-2-yl am
i o}~ tndg pyrazol of 4, ydigyri mi din-5- 10/ NHe '
yHpi peridi ne-4-carboxylic acid Step 1: Preparation of
1- (2-ethoxyethyl)-3-ethyl-4-nitro-1

H\pyrazol e-5- carboxani de 0 N
% % b X
' HoN

\~o i€ |
\\\ HN” SN

c
\\\N " POClg \\\N (, N’N | SN
, - 2 O
N 'N‘ 5 Ny 'N/J\C' )HND—( Py
H OH OH

The following examples illustrate the synthesis of the free acid of the Carboxypiperidine
5  Compound: '

EXAMPLE 1

1-(1-(2-ethoxyethyl)-3-ethyl-7-(4-methylpyridin-2-ylamino)-1 H-pyrazolo[4, 3-djpyrimidin-5-
10 yl)piperidine-4-carboxylic acid

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

A 1L flask was charged with 3-ethyl-4-nitropyrazole-5-carboxamide (prepared as

15  described in EP 1176142 at page 18) (15.0 g, 81 mmol), triphenylphosphine (25.6 g, 97.8 mmol),
and tetrahydrofuran (120 mL). The resulting mixture was cooled by placing the flask in a 0 °C
bath and 2-ethoxyethanol (9.5 ml, 28 mmol) was added to the flask. A solution of di-tert-buty!

19



N NH2 \ N0O2 A 1 L flask was charged with
3-ethyl -4-nitropyrazol e-5-carboxam de (prepared as 15

walemasdtesl in EP 1176142 at page 18) (15.0 g, BAT/IBE0d6y003132

10

15

20

25

30

tri phenyl phosphine (25.6 g, 97.8 mmol), and

tetrahydrofuran (120 nL). The resulting m xture was

cooled by placing the flask in a 0 OC bath and

2- ethoxyethanol (9.5 mM, 98 mmvl) was added to the
%plutlon of d|-tert butyl 19 WO 2007/ 054778

F?é‘t‘i 'EINEE) &8 358 Moh BitrANBERANAI0ENL) 2 thenqddeg 7o Be flask over

nihRsT9d qf &5 heurs: Thy dixufeuraa mtine® Bithodlingusart dasionaichd@@nd Bert he

fWarsdd toroen tetnppretiic@ad fredfofonB @&Uitﬁnal Adue b ?ﬂx%Fe@va\é@%m cooled
StB b b, &b it 6 ‘H?Jrécﬂlgnc 20 Igtf% gha %Ih{eateocn% éo ‘% Jor 08?1'(1_9%" Trpte glxture

‘"éaé |pt"ﬁ%'¥1%‘1”°ﬁ%t}?d a”tﬁ*éfaﬁ‘?%tetwee" Hia aogisiei and wejert Sk aquepuglaey
t'¥a8 kX ERtehvithetinyadetete hTherchrobirediodaidiByerd Weye \essbdharmivast,
tveesHE@ w@h bring, dostovironbgnesilhQuifteXfilldfe8 afy tm%o&@ﬁtkteal g resultlng
C/RB&R B ALELH-ANH 2%&%?%%% m}tt@@% s tﬁer} c)énce{?tra fod Iﬂ?el,]resultlng

V’@Eﬁegdrt" et DB T Boeod 2B vealrSpepaipaing by eedingemEeinuE e
VIR fegedyith colg 2oppagnolnpndisirigsttp piéord 115 ool the vitsrcommogme si um
sul fate, filtered and then concentrated. The resulting

\8t WEepsthtlon WOS athih@ RlEGh Wetnln- 2Ry aniﬂgio’easn:%bgglm%e .

m xture was then concentrated. The resulting rial
was treated with 2-propanol and heated. Upon coollng,
the resulting crystals m@%e 10 filtered, rinsed with
cold 2-propanol, and driethhto g#fford 16.5 g of the
title conpound. Step 2: Pr jon of

4-am no-| - (2- et hoxvet hvl ) -"& hyI 1 Hpyrazole 5
carboxamide \_O 0 NH2 N~ /NH2NH:

1-(2- 4-ni t 1

e pyr LA Sl DY et S bpmieson sgp 1 60365
rﬁﬂgt 7% Ay Sh-$aRPAH WI-9 &Pdienprapd aFatey)i 50 mir) theleS ol ythd the
aﬁ)@{rm&/j sf rggndwéz nalbaf eydft;ng?;yo:amdut amfbutsh e'ft'tfg rﬁl{;d&%ﬁ%ﬁth!\ﬁﬁered
Sitrough et Lt fite fAsdd vih a ﬁr@eg%t RS tra% YLongehtr Qtﬁ e
M%nérb%htd&ﬁ cwﬁéhzg&]t\%@v% :;'; s aqtyfirla loP tHegtg! aortmggt filtrate

celite was rinsed w't
vas concentrated The naterlal eventuaIIy

conpound 20 Step 37 -(2- ethoxvethvlf 3- et hyl -
H pyrazol o(4 3-dl pyri ne-5 7(4H 6H dione \ O 01
* JO A mxture of carbunyldidm dazole (12.3 g, 76.1

s warned to 50 C. The
t hiyH- 1

mml) in acetonitrile (123
4-am no-| - (2-et hoxyet hyl ) ¢3-
H pyrazol e- 5- car boxam de p in step 3 (13.2 g,
58 Mol ) was added to th 1 Xtture over a period of one

hour ﬁrﬂﬂtukbﬁ:a%n)ﬁoﬂrﬂ'ﬁ%@tdérseg o4 1 {Tlﬂa) l%ego%{fe (Y@ ) was
bvﬁr%@t%%ﬁ QT, tTﬂe Z gm%o (IWJ etﬁ&yetthyl? 3-ethyl- 1HI p(y)rra]lzole 5- carboxamnde p?epx\rgds
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 filtered. The filter cake
was rinsed with water and dried to provide 12.8 g of the title compound.

)
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cool ed and stirred overnight. The m xture was cool ed
in an ice bath and filtered. The filter cake was

wo 2ovsesi7es t h wat er and dried to provide 12. 8 gPOf/1R2065/003132

title conpound. 30 20 WO 2007/ 054778 PCT/1B2006/ 003132
Step 4: Preparation of 5

7-di chloro-1-(2-ethoxyethyi)-3 ethyl 1 H pvrazolof4 3
dlpvrimdine ~~OCI NN NOC A mxture of

pyrazor o[ 4, o) e e —G=E
step 3 (25.2 g, 100 ) vvastreated vvlth PhPCI:IZ
(195 g, 1000 mmol) az‘zj\[ilteated under 5 N2, with
stirring at 135 C for 20 Thg m xture was cool ed and
then heated at 140 C for amp_additional 20 h. The

m xture was cool ed and sl UiQA agded to an ice (600
g)/water (200 m-) m xture Scwas stirred for 3 h
and the resulting solid collected by fi-ltration .
and r f midie il {Zrethonmthel)-3-6Byix HGAzam4) 3- d]@hﬁldiﬁ@b V@H‘Gﬁ)sdlone .
sors prepiel el 2|9W09Pnh1}5i) waarhay @nr(ﬁ%oﬂhbs %{mo %Bg e'%jae

WQSNnh @Q%% %@dc %) rP ':llhé?l n-r| urset ed S c?,lo?eﬂ Igxlnd thenﬂeatiq)at A Ciipraan

S
' '°Pa'sl1i%ﬂ%r ge §"é‘ éﬁrVﬁ‘F é‘&P'ed?h‘éS' YyReectio praigeE00 /g ater (200 mL)
m Jis was ssﬂrrqgfjgﬂ*ﬁgdanwr@ Ineswitrigeso lid(whe BoliBdted)by filgdtidn and rinsed with
YaleUP atl @ntS OTHelstd RS QlshdhBecSO bk k@Rt éo%QnLMater Bop
@tﬁc@aﬁﬂ)cﬁhegﬁm étﬂuht@cf% Was TiteIHqBAWaLIESﬂ1% zga%rzrteguzlitmg in pﬁo 7)

QM}%’?‘% 3”869%9?“?\?‘? g“%‘HPaé‘PéayF' 128 S@P?félw@'(qﬁw)th@ waipit{¢qo L)
Brretusdeg sostur @bﬁqeﬁ@lﬁioﬁ]ﬁdﬁp LY Tpg brgahic spibtion was then dried, and
PRI RiIpY/ o ipiide ZB-gydf teriittee@oapdd. 6N N ~N-1cl A nmi xture of
2-am no-4-picoline (4.32 g, 40 mol) and
5 7- dlchloro - (2- ethoxyethyl) 3 ethyl
..,v_.‘_,»‘n., h o .3 ol & ( ; -
maﬂaﬂgyr_wagigm_@ted W|th THE (25 n1 ) and cool ed to 0
C. The m xture was stirred and treated with 1 M
LIN(TM5)2 in THE (40 nm, 40 20 |) at a rate such
that the tenperature kept w5 C The mxture
was- stirred for 30 m mand ~ffen treated with 10 %
citric acid solution untih p 6-'7 was achi eved. The
m xture was partially c ted under reduced
pressure. The m xture wasy\ irred at 5 Cfor 1 h.
The resulting solid was [ ect by suction
filtration and washed with water (40 nL). The solid
was dYTEYe Pie-apinpfcirghee é2e. 42 maolt avdpEdabior-6-(2-essydiiyas-
it e
°COT rr n
atedsxnfﬁq I\Plh ?ﬁlé?%ﬁk 4% \}1 %\%

r;ltméli;‘ ?zﬁ S‘ilct}lC}%a\{ %t p%\lpgrature was Xept below 5 °C. The mixture was stirred for 30

gentrepted WY 10 APIHIE AcibsoldtiymintieH iBetiwae adhicgal TBsyikiue
vgg@pmﬁﬂb\bdﬁcemrated under reduced pressure. The mixture was then stirred at 5 °C for 1 h.
The resulting solid was collected by suction filtration and washed with water (40 mL). The solid

was dried in & vacuum oven at a temperature less than 60 °C to afford 7.0 g of the title
compound.
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~N JNLQ O OH A mi xture of
N-[ 5-chl oro- 1- (2- et hoxyet hyl ) - 3- et hyl - 1H pyr azol o[ 4, 3-

wa@p@ys4tirgli n- 7-yl 1 -4- 5 net hyl pyri di n- 2- yl am nECT/IB206/003132

step 5 (5.42 g, 166 mmol ), isonipecotic acid {85.9 g,
665 Mol ), cesium carbonate (162 g, 498 mmol), and
DVBO (55 m-) was heated, with stirring, at 125 C
After 20 h, the mxture was cooled to 20 C and water
(83{6 1S stlrred fo1r 15

HAZO O\ BBV IO shidipg-echrbopvligladiche aqueous was treat ed
vvlth anot her portl on of ethyl acetate (55 nL). The

| ayers were 10 separated agai niand the aqueous | ayer
was taken to pH - 5 ing 6 . After stirring for
1 hour, the resulting_sol}j filtered, washed with
water (20 nL) and dried}j acuuo, to give 5.5, g of
the title conpound. 1H 0 MHz, DVMSO-d6): 8 1.10

(
(t, 3 H, 1.30 It, 3 H >H (m 2 H,
1.84-1.95 (m 2 H), 2..32-2.36 &( 2.52-2.57 (m
1 H, 2.78 (q, 2 H), 2.99-3.08 3.52 (g, 2

H), 3.78 (t, 2 H), 4.45-4.53 (m 2Q4, 4 56-4:64 (m 2

H) , 6. ,Qx:l-uxﬁge’ofﬂi {%Ioroal ééthg étpgh -3- Jfk&(@ Wazoli’[@ ﬁg'%ynmldm'_g Yi]-4-

me?wélpi{ginﬁ)/@%e frglm ﬁ)‘.'e&? 48 901'66 mmol), isonipecotic acid {85.9 g, 665 mmol),
e EFiopato 82 ¢ 298 trhalx e tDIMEI0)(55Bmie tay beatbhi-viry staarg) 0 fib, °8-
G20 i i SliniRtur we oo deQb k’Ular@Wateths AOWaEHEE Fb HuSd R

' %m%@ rﬂ)r l?@ mfﬁ%ﬁ?\!\/ = %g/ v&utﬁ otrl']ng Ecee?a(?e 5% mgt ;rge B)&tbs\%\ge/re]s%gar%ed

9 5% e AT TR o o e R T s ver
Sengfstediegain Mgitheigvesugiarsewasitakeh gl ~GesihgiBrMew. amadieing for 1
S0l thHnegdtih sl es fiadiel, wm&ﬂ&fhi\nldfé} eambponabifd inkbdiBb §ve 5.5

get M@ﬂfe%orhﬁb%&ldﬁ niRfdo glg Hg& i ?ﬁg@t\fjl fr-f?r1r§3gt]r 9@ ! 2P

z %An gt er, can be a

R At edw% R e e Gs'i’l%ﬁ?s%w\ﬂﬁ"th*‘) At @reghrf-3.08 (m,
SEVPERIG S bR 78Y: 2D HAAS-4RIEM & . 4. FrveS (B reating. o d s as (s, 1
IHapeB (d, $ Hpoietl(sf 1 1218 (QMHR LoimE v4d6k. The mixture is
stirred for approximately 1 hour. The solid is

filte hed, 25 dried in

vacc u%’%t% SWe& »X‘gnc‘re? [\Q"c&?rf, ﬁ%%&%ﬁg . GWW'EZ%’M $2 WO
ﬂﬁ(f*ﬁ)’%ﬁ?ﬂb‘gm@@v’/ﬂ'd@z%w RGP SEP Sigpn iEgambiped withisppiddeaileciD
fbe{wper( Diodp happiettil phd a Bseariyreatdd Hotvene tdoyibaya ih dbveruyil @@
reactjon & cbinyts. ot @AM bhsed-irdlidy/dekilith irfonate, sodium carbonate and
W)tlﬁiuﬂ%ﬁﬂbg'lafée Sﬁ’faﬁl@g ﬁt¥ |nblﬁdew4§) td§ I\Pcﬁlﬁ]fh lforma ?r ation
%gonbcoglm%ewtg er c):(% %t (}6 and the baé/ ic solutlon exiracted bef\i:een 1to 3 tlmes) with
an organic solvent such as ethyl acetate. The remaining basic layer is acidified to pH 5 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



NNH N | N
1- (2-ethoxyet hyl)-3-ethyl-4-nitro-1H pyrazol e-5- car box

wa@niodesangs prepared according to step 1, ExanptBIB20061@®3132

10

15

20

Step 2: Preparation of
4-am no-| - (2-ethoxvethvt)-3-ethyl-1 H pvrazole 5
carboxamde O O NH2 N~ NH2 A m xture of

1- (2-ethoxyethyl)-3-ethyl-4-nitro-1

H pyrazol e-5-car boxam de fromstep 1 (5.70 g, 22
mmol ) and pal | adi um hydroxide {1.0 g) in ethanol (110
m) was treated w tR.5amoni fh flormate (7.01 g, 111
nol ) in four unequal orty t about 10 m nute
intervals. 15 The resu n1xture was heat ed under
reflux for two hours aqﬁ$ cool ed. The m xture was
filtered through celite trated. The
resulting residue was rified byl cobym

chromat ography on silica gel usingija m xture of ethyl
acetate and hexane as the eluent t® provide 2.45 g of
t he 14(1-@lethorgtnpips:attiyl-7-(4-h Ry Ay WD) -1 Dk BIbi4, s&gp}m%zm
(t, 3 H, 1.21-1.32 {yberiine Lﬂ):arbc&yl@gc:é q, 2
2 FD, 3.79-3.95 (m 2 H), 2 H. NB (ESI)
12.2%] ’20 Steﬂ 3: 1‘“2 ethoxvethvl) 3_ethy|

2007/054778 PCT/IBZOOG 003132 OO0 N NH H O A

m xture of 4-am no-I-(2~gt hoxyethyl)-3-ethyl -

H pyr azol e- 5- car boxam de omgtep 2 (2.44 g, 10. 8.
mol ) in N, N-di net hyl f or mamy,del{(40 nL) ‘was treated

w th carbonyl diim dazole (1.] 2N 11.9 mml) and
heated at 80 C overni ght. Nbxture was concentrated
in vacuuo and 5 the resid was purified by colum

c ﬁﬂ%?fmx!@w&pﬂylylm!t83|-1|H;Iyazcg&¢~cdztﬁnkafﬂr9deaNangébéléceac&frdl tDé&!;p 1,
acetate and hexane as thggghuent to provide 1.

the title compound. M5 (ESI) mz 253. Step 4:

Qﬁg aratlon of45 7- dlchloro I-(2 ethoxvethvl) 3 et hyl

grgtiog ol 4-amino-1:(2-ethoxyethwli3-ethyl-1 H-pyrazoly-

m xt ure of the 1-(2- et oxyethyl) 3- et hyl -

H-pyrazol o[ 4, 3-d] pyri m\dyne-5, 7(4H, 6H) - dlone pr epar ed

instep 3 (7.2 g) and phdsRhor@s oxychl oride (200 niL)
met

with one drop of N, N di or mam de was heat ed at
reflux overnight. The nlxnur w2 cool ed and the
phosphor us NH,

A mixture of 1-(2-ethoxyethyl)-3-ethyl-4-nitro-1 H-pyrazolé-s-carboxémide from siep 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 resulting mixture was heated under reflux for two hours and then cooled. The mixture was
filtered through celite and concentrated. The resulting residue was purified by column
chromatography on silica gel using a mixture of ethyl acetate and hexane as the eluent to
provide 2.45 g of the title compound. 'H NMR (400 MHz, CDClg): § 1.17 (t, 3 H), 1.21-1.32 {m, 3
H), 2.60 (g, 2 H), 3.53 (q, 2 H), 3.79-3.95 (m, 2 H), 4.38-4.52 (m, 2 H). MS (ESI) m/z 227,

Step 3: 1-(2-ethoxyethyl)-3-ethyl-1 H-pyrazolo[4,3-dlpyrimidine-5,7(4H.6 H)-dione
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oxychl ori de was evaporated under reduced pressure. |ce
was added to the resulting residue and then the
worRoorosg78vas extracted with chl oroform The orBemiB2006/003132
| ayers were dried over magnesium 15 sulfate, filtered,
and evaporated to provide 2.09 g of 5,7-dichloro-1
-(2-ethoxyet hyl)-3-ethyl-1 H. ’
pyrazol o[ 4, 3-d] pyri m dine as an oil which solidified
upon standi ng. LCVS niiezsg. Step 5: Preparation of
1-(1-(2-ethoxvethvl)-3 hyl7 (4 methyl pyridin 2
ylam no) 1H pVrazol o[ 4, 3-d] pyki m di n-5-vl) pi peri di ne
4 carboxylic acid HN 6N NV NN OH 20 O The
5,7-dich|oro-I-(2-ethoxyeqﬂ§ thyl -1 H pyrazol o[ 4, 3
-d] pyrimdine prepared in (1 mmol),
2-am no-4-picoline (2 , NiN-diisopropyl et hyl am ne

(3 mmIrn)x;ureand-aNmomé._ayAxpé(ﬁyr)@Jeihq_qp,_%g{g%o,e@gar%gﬁ%%%%%g tod

D426 Aol MR N- vessel S, vesse S
e A LIS e Ll e
€ ()Y e'?’ mme g RerkRs at B “Crserpight UThe miatre Vds@ofcentrated in vacuuo and
N e DB chumigresnsondosh isho@Aglhyt GOl
? neastle bihent fo@eia b B0y sk I 0
m nutes at 180 C. Theﬂ%%nten?ﬁﬁgk&%ﬁ§w§§§spgﬁ%gion
vessel s were conbi ned. Water and ethyl acetate was
Stid edPregaratibhé 571 dichidio -(BBf ol A n Bl LU, 8 aKen.
Hydrochloric acid (1 M 1 MO 1 B i
the m xture was shakedksgain. The | ayers were
separated. The organic yer was washed with water,
hydrochloric acid (1 h0(§5$ aftded, and the |l ayers were
separated. The organic | ayd dri ed over nmagnesi um
sul fate, filtered, and ev apkd. The pH of the
aqueous | ayer was raised o ¥o& six by adding
sat urgt. | ym car bonate and the aqueous |ayer was
e e SOH S SRR P pidots v cob spotons
R LA 3509 e Biver oUW eidridd @90 i) itiesrediopatiied t O
g('gfhyjf_ﬂ mafbiéﬁ/@asmegg?étmeérgﬁbrdigm. B hixRYARR 881 Dnd thE Bhosphorus
higtideOras Waporadd infdb6liuBds JRBs JrE ' an. oy narax
t€en]tlge rﬁiﬁbr’e’ _WQS éxgéc%&% mfoﬁpdéf)g& V%gg?dé%(f& #6% re%x%rgg}g ue. and
acsd ﬁ@lr &rd el wat er &ﬁy_dr ochl 0T ¥ ¢ B¥eYerp g oy magnesium
m nutes 1Nt BET LREYde 309,097 5 Grishiolert ¢2-etorditing) d-camich H
RIFPAIUE SelRdmidie a8 arogilavhoh &Bditpd updn staheing. iLCME ngompound. 1H
NVR (400 MHz, DMSO-d6): S 1.10 (t, 3 H, 1.30 (t, 3
- 1. 84- . : 2H32-2.36

2 _ : 0-3hng. 3. 08
m , ; ne-fogrgoxligacis ({2 H), 4.45-4. 53
(m 2 H), 4.56-4.64 (m 2 %.91 (d, 1 H, 8.05 (s,

1 H, 8.18 (d, 1\H, 9.63 1 H, 12.18 (s, 1 H).
LCMS nmfz 454. Protoeols N. | Pofency and Sel ectivity
Assays 20 Met hod 1:L+ﬂ1 SNt el et PDES Enzyne
Inhibition Scintillatign Ximty Assay An in vitro
assay can be used to yaluéie t he i nhibition of PDE5
enzyne activity by a tgstN ca und. As described nore
speci fically bel ow, is ass res the PDE5 | C50
value for the test conpound (i. the concentration

of t est, ¢ ound required to‘?hhibit by 50%t he
h& 5}7-d|cF|Ioro—q !'{BetHoxyethyl)- -ethyi-1H-pyrazolo|4,3-d]pyrimidine prepared in step -

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

24



25 PDE5 enzyne-catal yzed hydrolysis of cGW to GW
relative to the activity of uninhibited controls).

wab@7PBDESS enzynme for use in the assay can be obPtHIB2EGH/003132

fromhuman platelets by appropriate nodification of

- the nethod of Thonpson, W et alL; Biochem stry 18(23),

10

15

20

25

30

35

~ 40

5228-5237, 30 1979, as described by Ballard SA et

al.; J. Urology 159(6), 2164-2171, 1998. The PDES

(T WAV B t£ aom hunman pl atel ets can be used to

o b S oo Aoy a5 RorSpeasts aca (0 mmo
BI"B3EHR 83" reapiion vespry anddion peiding BikpiGRdialEh eor §3rhh@dt 180 °C.
biThrkonterts Vt;t):ﬂ‘ilmcﬁbd :;&ﬂfs&/elss&nﬁﬁa.dﬁlate( eﬂ&%{hﬁ RABie was added to
Bitte e e Me nidie s H8LECH i 5G4 A Llatl on .

C A ASasMRLE fga‘?.cjrfei cal Ig? C'?%ﬁé# @Lﬂ}:?'asoafmdtt%t@e e and
cgvg(?ougd at él,? AP e Nt "DEIS EieePRaaeYn Ihe-sgrnis davenyab washediwith
i 12 he R 24, ( Mhps2ededrryd the dey@ S were aqpeated. Wietdruasic layer was
f Fed @ves maenasiur fulimBEfereh andeariontet NencpHRS BB 6Re8s layer was raised
S tolzsout sit by d6IR\RRtedGoMP édbonde Fiadhe Ahd |.ed. L2

[ 3 etlypR@b@ e o%%%agir L4 420, count ia%%tgsa'%%ggsﬁ!%e&? Xggted
desgcy érga%grakégve to  determ ne rerard Ve uBtiEstegzded o the
activity. The THEYBPEietnMsEoBomsashystersy BRHPLE orya Vaian

t RERM2LG 1 L eoiuap EF0xd Hmm) with ataradieattodd O- BB etermitzgMBter (hydrochloric
aedd) gvet 15 rgifutasiin wh biaéHee OFraddsHs iveleSomihed BRER apr 1ASH 6,26 g

96rwartid cofbsn@ Il NEIR TR, 2007/ 054778
PQIMEZPQ%&QQ@@% _;%%th%@%ﬁ?éﬁgﬁ&%d' » F ) 4 A%EF0 (m,
5 I:%C 2 E L 7O52-SHTE £ By 282257 (g ). 2858, 2 W), B0g-5.08 (mA2 H),
(B ) B e? ). 448 @UBSL A&8-664 i, A ), 6ODRLERY, 8.85 {sONH),
of- 18500 HiN1-G3rs, Ak 49.15(s,Thie). acmsintz 46f, 3H- | abel ed

substrate added depends upon the specific activity of

[3H cGW, and the cGW substrate is diluted with a 10
nPYEYEk of cold cGWP in Buffer A for a final
shthRataneit and Seledtivig Atgagd | on of 500 nMin the assay. PDE

enzyme: Prepared in Buffer B. The dilution factor is
q@ét%m ﬂﬁganateer?t;‘% i nath I‘t- B Sc P dS; 20 rrg/ m

suspension prepared o2 O GG QEMityg
HRRAR epteTibS InhikiipmOORIES enBke adiDB by a test

Negat /"0 & ‘EBAtALFaN be gged

[RBEyUPG | ASHEBYBeDNBE® speqiicallBbasvd st ke feastREMR BBES 10230 for

Buf tbe comho@l (2!, trBldfnfc&ﬁraﬁkn%ﬁh@Jest%Jo@ﬁd r@hugéd t? InhiEBbey#a% '(hze5
a

Buf < o | Supstra V-°p
e A e

to stop 50 pl SPA to stop Stocks of standard and test
conmpounds are prepared at 5 mMMin 100% DVSO. The
conpomwnegdemlme ok iésxe li‘rdhé &E@%aﬂwlﬁbo@taﬁk&#ﬁrﬂ%aﬁ Bbgis sl Ng
&pﬂrﬁbriﬁt@'hﬁaifi a%n_oﬂﬁe \ bihddtok Bidm %,‘Wj t.ag, Sched istt 23 2 .
Q@fﬂ?%@gcrigédlb%%ufg% éASeégqg?pcpégné%kjﬁD I caBge {“8 z Z 1}@%855237’
of LLhe assa 'ﬁ ate, 2°pl oo GBS & d9%d deriPiRS enzyme
SS1°gnat &8 BREPSICaURe Ys! to gealyge the fiydBysis of "HisGMPa AR cleiesh
Elsdanresyig bl yclectige [HIGHP. BefH@Mrbial & yuaatadatt opA Hifds
e gadhiav BiostentdsPdnd WaleleSted B2 citliiatdh c&m.nﬁorggﬁ,\cﬂt%g e

Lo gv teﬁ?ect of
tasst & iRl oSncemudtl o 2fe SUbStFat e are added 1o
Tﬁfﬁh b Snoerididlh o oFM AR st pyronging

. Plates
?na‘ﬁfj&?%f L(l)ﬁ flﬁed san%Ltnéo Pgﬁ%%ymedﬁ thg gregencesgf Slgﬂstre@ef {(cGIR olhAdVEPsn
474 raigyuepeled tatHijrbeled. Seinitatioronquntiigie@n pé adee 5s REEILALALIS to
determing relative PDES enzyme activity. The inhibition of PDES enzyme activity is then
calculated relative to total PDES enzyme activity of uninhibited controls. '

PDES IG5, Assay: 96-well microtiter plate format

25



wo 00078847m8 nut es and then read on a NXT TopCounPCT/IB2006/003132

10

15

20

25

30

25 and shaken for 15 mnutes to allow the beads to
bi nd the GW product. The beads are allowed to settle

scintillation counter. Data are analyzed with a curve
fitting application for plate-based screening. Percent
inhibition in this assay is calculated az fo:loys:
Inhibition (%9 = [(mean nmaxi num - conpound val ue

(fean. maxi m(Jﬁ mean mninum] x 100. 30 The 1C50
varte is determined from signoid dose-response curves
diufferdz y e 200t Wit §CI,\6@1iN MSCl, sonpound concentration. The

) S ) sted i n accordance
@HOEKY D! PERGAI B9 CARBONRMMERdAS ed Th accor danc

. rres ,

Vgﬁ%@%@‘(@s@gﬁ%f e r%‘%’?’f”é’ggiaﬁ""fg%qoé‘“"ﬁ\(‘ a3hl e A RUN NO
RTE??IUE)’“&‘# H-{spsiag! spisisge pqeiRg depandg uBBEhe speoic Btidity AVEHRAGHER, and
OheOEMP RBstNDis2DO Vit 4 1T BMRGTH ot BAO MR BIR2A 100 IPHBSIe
poeehterisd of seb ivoh Bs eday. N exanpl es fro(rjn WDZ_CI)_g409681O

' ewth Method 1. e -
Vil 6, lRAPRR, LR LB o popti
i-r#@r%‘%r e B MYNFuReIsoRPRERRIINEtO810 STRUCTURE MVETHOD
1: EXAMPLE NO. PDE5 IC50 nM 1 N 16.2 HN 3N-] N H3C
Mgk Coftrot 8 HNeadbdbdtrdl 4- N Har_s@nbia/resNofidola HN

Pl 10N NWIsAH3C @ 111 100% DMSO 2 pl Standard/Test compound
25 ul Buffer A 25 ul Buffer A 25 ul Buffer A

25 ul Enzyme 25 ul Buffer B 25 ul Enzyme

50 ul Substrate 50 ul Substrate 50 ul Substrate

50 ul SPA to stop 50 ul SPA to stop 50 ul SPA to stop

Stocks of standard and test compounds are prepared at 5 mM in 100% DMSO. The
compound is serially diluted in a dilution plate using a 10-point ¥ log dilution format. 2 ul of the
compound dilution is added in duplicate to the wells of the assay plate. 2 ul of 100% DMSO are
added to designated control wells. 25 41 of Buffer A are added to all wells. 25 ul of Buffer B are
added to the negative control wells. 25 | of enzyme are added to the remaining wells. 50 pl of
substrate are added to each well. Plates are sealed and incubated for 60 minutes on a plate
shaker at 30 C. 50 ul of SPA beads are added to stop the reaction. The plates are again sealed
and shaken for 15 minutes to aliow the beads to bind the GMP product. The beads are allowed
to settle 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 ICso value is determined from sigmoid dose-response curves of enzyme activity versus
compound concentration.

The Carboxypiperidine Compound was tested in accordance with Method 1. The
corresponding PDES5 [Cs, values measured are reported in Table A.
Table A
RUN NO. METHOD 1:
PDES ICs (nM)

T 0.050
P 0.044
AVERAGE: 0.047
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NH2 4 8.84 ON-HHNZ X NNN NNCH3 NH 27 WO
2007/ 054778 PCT/1B2006/ 003132 W?2004096810 STRUCTURE
WORNFAGEI718 EXAMPLE NO. PDE5 1C50 7 nM 6.03 EUHHM00d003132
t NN3 1-CH 8 0 N6.95 NeN NN-NCH3 ~NH N 508 HN
N NNN3 11 ~NNO.29 HN NN\INN "N NH 12 Nom

1.74 HN N N M

Gompounds previously disclosed in examples from W02004096810 were tested in
accordance with Method 1. The corresponding PDES ICs, values measured are reported in
Table B.

Table B
W02004096810 STRUCTURE METHOD 1:
EXAMPLE NO. PDES5 ICs,
(nM)
1 16.2
2 N&\r{: 0.48
AN —
Q HN
/N \N
N\ l e s
NT N
allie
AN
. 4N .
3 \\ D 43.8
Q S
\\ HN
/N SN
" NN
H.C
: .
4 \ 8.84
0 N~
\ HN X
N
ST
NZ N/YCHS
NH

27



NN NH13 N/ 191 HN NNNN-"-N L~I"INH 28 WD

2007/ 054778 PCT/1B2006/ 003132 W?2004096810 STRUCTURE
WORNFAGEI718 EXAMPLE NO. PDE5 1 C50 (nM 14 ; 4PCT/IB4MD6/003132

NNIT NNN NH15 NO.09 HN "J NN N~NHI6 Nom

0.98 HN NN\ANNN yNH 17 N22.4 HN N~NMNM N-'-N

~INH 18 N25.8 o HN NN N N N~

W02004096810 STRUCTURE :
EXAMPLE NO. WETHOD 1:
. PDES5ICs -
- (nM)
6.03
8 6.95
9 NZ 508
\( PN
N
N'\ [ SN
N% /}/
N CH,
L tm
11 ZN 0.29
. @
: \\\ HN
/N = /
NQ | /N\
N NY
N »
12 \\ Né\? 1.74
) -
\\ n
/N =
N\ I /N
N N/ﬁ
NH
13 SN 19.1
N ]
\, 2
\\ HN
/N SN
N | P
N N
'\/NH




NH 19 NN 0.49 HN N NN ~INH 29 WO 2007/054778

PCT/ 1 B2006/ 003132 W)2004096810 STRUCTURE METHOD 1:
WEXMWPBEETNO. PDES | C50 (nM 21 Nom 2.04 o POM/IB2DDAN03132

NNN NH 23 N~-NO.39 HN NN N N 41-J, ~NH 24 NN

37.7 HNNNN NN ~NH 26 NON 1.83 I~ HN" v \ ;N-(

NCH3 NN-~NH 28 NON 47.9 O~ \N)

wWO02004096810 STRUCTURE :
EXAMPLE NO. METHOD 1:
PDES5 IC;,
14 o
\\ f\fil 42.1
Q L)
\\\ HN
/N =
N\ l /N
N N/ﬁ
NH
15 _ N 0.09

16 \_ W7 0.98

17 \_ 7 224

g \N
NQ | _
NN
L nw
18 \_ N 25.8
0 \
\\\ HN
/N \N
N | P
N

0.49

19 \\ L)




NNN-1 CH3 NN ~NH 34 N50.2 HN ~ NN tN N ON

H 30 WO 2007/054778 PCT/ |1 B2006/ 003132 W2004096810
WGEIRUOIIRE VETHOD 1: EXAMPLE NO. PDES5 | CSo  35P€iVIB28D6/003132

737 1 HNN NN NOH 36 N1450 HN,NN N~ 37 N

~~ >10,000 HN N HN- N~NN H 38 N >10,0001 HN" H

N~ NANo 39 N456 N NN NN

wW02004096810 STRUCTURE METHOD 1:
EXAMPLE NO.
PDES IC;,
(nM)
21 2.04
23 0.39
24 37.7
26 1.83
28 47.9
34 50.2




NH 31 WO 2007/054778 PCT/|1B2006/ 003132 W?2004096810

STRUCTURE METHOD 1: EXAMPLE NO PDES I1CG50 nM 40 N
w@37/B4778 . N NN~ ~ NN ~NH 71 N 152 HN POI/1B208d903132

NN NN72 N177 HN NNNN 77 N >10,000 \ | HN N
N N NH2 k 80 NON 1940 HN N NN N N~ 81 NON 118 HN

NNM~ N~Q, 32

WO02004096810 STRUCTURE — _
EXAMPLE NO. METHOD 1:
PDES ICq,
(nh)
3 737
36 1450
37 N= [ >10,000
l HN- A
N
rd \ H
N I N N
N\
NAN/E‘I
H
38 N [ >10,000
, HN X
N
, N H
N I N N
\
A0
I
39 N7 ] 456
l HN N |
N
N'\ ] Y
Y
N N/ﬁ‘"‘\‘
K/NH

31



WD 2007/ 054778 PCT/ | B2006/ 003132 W2004096810

STRUCTURE METHOD 1: EXAMPLE NO. PDE5 | Ceo
N, t NN 84 N'N 247 N pNXCAB2069/003132
HN N N N N9O N

HN eN NNI~ N

wadh7is47 HN G\
- ~N N ~ NNH

1550 HNH N N N ~

88 NN >100 | |
N~ N 91 N"N 22.6 |

~NH 92 1 26.5 0 N~ HN'

W02004096810 STRUCTURE -

EXAMPLE NO. METHOD 1:
PDES ICs,
(ni)

40 334

m 152

& 177

77 >10,000

50 1940

i 118

32

nM 83 NN




NN IN N ~~O4d 33 WO 2007/ 054778 PCT/ | B2006/ 003132
W2004096810 STRUCTURE METHCD 1: EXAMPLE NO. PDE5 | C50
w@300G/084778 0 J N 31.12 HN\ I NNl N'I N H -"PCDoi40d003132
43.2 N HNI NNNN'I OH 950 - N76.0 HNI W N
ND 96 \087.9 N~-HNI eNM IN N H/\OH 98 0~

231 HN~ sN N N IN' H

W02004096810 STRUCTURE -

EXAMPLE NO. METHOD 1:
» PDES5 ICs,
(nM)

83 134

8 247

88 >100

20 1550

1 22.6

72 26.5




H99 \0 239 N HNI "N\ N I NN H34 W

2007/ 054778 PCT/1B2006/ 003132 W?2004096810 STRUCTURE
WORNFAGEI718 EXAMPLE NO. PDE5 1 C50 (nM 100 67rCr/Hdo0é/d03132

I NM~ND O4d 108 N, 76.6 HN NN ~ H NNOCH

108 o~ N 778 HN oNNN- 00 109 O27.3 N HN NN

\-,~-0OH 110 513 \ ON~- ~~ F ‘

WO02004096810 STRUCTURE METHOD 1:
EXAMPLE NO.
PDES IC5
(n)
93 ~o i 31.1
\ HNTTX !
N
, N
N
\
H\/\o/
94 o i 432
\ HN X !
N
» N
N TN
A O
OH
95 o » 76.0
|
\ HN X
N
, AN
N | N
\
0=
\
9
6 \O 87.9
N/
N
N
- R
Ny ] N
\
HNA"0H
o8 o N/ 231
\ HN X I
N
’ AN
Ne ] N
N
Bae
H
99 | \O 239
NF ] '
HNT X
N
NG ] S
NN

34



HN NNNN H/- O 35 W 2007/ 054778
PCT/ 1 B2006/ 003132 W2004096810 STRUCTURE METHOD 1:

WEXWBEE7NO, PDES |1 Cso (nM 113 1250 N HN ' PCTMIB006/0083132
NE ON114 0 60.6 N HN.NNM N 115 0 N-N 220 HN

NN NN J\ H/-N~ N .116 1760 O ~N- ~ HN- v NON
IV NNN ~NH 123 NI 248 HN N NN

WO02004096810 STRUCTURE :
EXAMPLE NO. METHOD 1:
PDES IC;,
A (nh)
100 G - 672
|
HNT X
N
N’\ [N
N7k
N .
urOH
103
o 76.6
\ HN X
N .
’ N
N TN
\
H
108 -
o 778
& HN X !
N
. AN
NN
A
—
N/kN/w
Lo
109 N
o N 27.3
HNT X I
N
N’\ N
NN
110 | 513
N A
(o] NZ I 1S
\ HN X
\
NéLN
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NN ONH 124 78.2 HN N~N M.I~ NO\N\H 36 WO

2007/ 054778 PCT/1B2006/ 003132 W?2004096810 STRUCTURE
WORNFAGEI718 EXAMPLE NO. PDE5 | CsO 125 nM 182 PCHIB26IV003132
I NNNI N ONH 126 HOH 2230 HN,NN N~ N ON

H 127 1 7580 O HNII- NN NN 0 128 1390 N HN NN N

oH 129 ~ - 139

WO02004096810 STRUCTURE METHOD 1:
EXAMPLE NO.
PDES5 ICs,
(nM)
113 1250
114 60.6
115 220
116 1760
123 248
124 . 78.2
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HN ~-N N N~ N ONH 37 WO 2007/ 054778 PCT/ | B2006/ 003132
W2004096810 STRUCTURE METHCD 1: EXAMPLE NO. PDE5 | Cso
woki0703078-N >10, 000 N N N ~N \ |

HN\-I NN NN N

~NH 134 O- 6.

"N yNH 135 ONON 0.92 HN\ ' /N

1.09 ON~ HN N

N N H 13BCTABR0¢3003132
57 HN\ N~ N N
NNNNMN- ~NH 136

W02004096810 STRUCTURE :
EXAMPLE NO. WETHOD 1:
PDES5 IC;,
M
125 182 e
126 H OH 2230
' HN
N
s AN
N N
! Y
N N/w
(_w
127 | 7580
{r
128 o R 1390
129 D 139
' HN
N
’ AN
N N
v AL
N N/w
N
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NN N NH 38 WO 2007/ 054778 PCT/ |1 B2006/ 003132

W2004096810 STRUCTURE METHOD 1: EXAMPLE NO. PDE5 | Cao
wadnw7omMwys 1.43 ON, HN\ WN Nit N 138 OrPGBIB2M6/003132

NON HN-O N NN NN- NH 139 0.55 OV I HN/N NN

.-~ NNNH 140 1.95 ON-1 HN\V N M N '’

WO02004096810 STRUCTURE :
EXAMPLE NO. METHODT:
PDES ICsp
(nh1)
130 /@/ >10,000
N
] N
N
’ \N
Ny ] A
N N~
H
133 o - 445
\ HN X
N
’ >
N N
| A i
N N/H
KFNH
134 o 6.57

NAN E
Q\IH
135 o~ Ny 0.02
\ HNM
/N AN
Nyl i
N N )
o
136 1.09
D
N X l
/N N
N\ | N
N%N/ﬁ




N N- LrNH 39 WO 2007/054778 PCT/ |1 B2006/ 003132
W2004096810 STRUCTURE METHOD 1: EXAMPLE NO. PDE5 | Cso
wadd7os4mV 0.15 ONON HN\ f ~N NN NI ' N@MB20662003132
N22.7 HNI NN N NNNH 143 01 81.2 HNM i N N
N NNNH 144 0 NON 5.34 \ HN NN WIN J~'N NH

145 7.15 HNN ~N N M

WO02004096810 STRUCTURE :

EXAMPLE NO. METHOD 1:

PDES ICq,

(nM)

137 143
138 0.33
139 0.55
140 1.95

39



NN ~ NH 40 WD 2007/054778 PCT/ | B2006/ 003132
W2004096810 STRUCTURE METHCD 1. EXAMPLE NO. PDE5 | C50
wad@7824718 nM O N, HN\ NN N\ 'I NN NH 14FCPI1Bb606/603132
NON HN\ r NN~ NNNH 148 4.39 O N HN, \ N ~

JN149 J 34.8 ON, HN)\ N JIN 6NH 41 WO
2007/ 054778 PCT/ 1 B2006/ 003132 W)200409681 0 STRUCTURE
METHOD 1: EXAMPLE NO PDE5 | Cs,

WO2004096810 STRUCTURE :
EXAMPLE NO. METHOD 1:
PDES5 ICs,
nM
141 0.15( )

142 o~ 227

143 o 312

144 o~ 5.34

145 : J 7.15

40



150 J 1.83 nMONNN O HN eNN- N I NNNH 151
N~1 22.0 H3C,p HN NN ~N NN H3C LNH 152 N 12.1
woi30705448 NN ~N NN H3C ~NH 153 19.5 H3C Op¢iMiB20€adH®3132

,NN.I -~ HCH 154 HC10 N~ 12.6 a HN Az"' CH3 NN
N NnNH H3C HO\", , CH3 155 N 13.4 HN CH3
W02004096810 STRU -
EXAMPLE NO. CTURE METHOD 1:
PDES5 IC;,
(nh)
146 /, 32.1
o) NF [
HN X
/N N
Ny ] N
\
281
g
147 J 246
) N%\N
HN/V
N
, N
N | N
N\
NAN
(i
148 J 4.39
0 /I‘\@\
AN
N
- N
N\ | /N
N™ N
K/NH
o) N
HNT X
N
N, I\N
\Y
N%N
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NNN M I N NCH3 42 WD 2007/054778

PCT/ 1 B2006/ 003132 W2004096810 STRUCTURE METHOD 1:
WEXNBEE7NO, PDES I CS, nM 156 1.80 0 i~ HNPCHBB2006/003132

N N ; N M I CH 157 Ns,-; 16.7 o HNCH3 NN N N

CH3 158 LO Ns \ 0.71 HN CH3 NNNN NI CH3 159 Q

16,3 HNI CH3 N) NN 3N ~

WO2004096810 STRUCTURE :
EXAMPLE NO. WETHOD 1:
PDES ICs,
nM
150 1.83( )
151 - '
MG NZ | 22.0
\\\ AN X
N
N,\ l \/N
N N
H,C QH
152
o 2 2.1
\\\ AN X
N
N \/N
N N
H,C ()\JH
153 A
o 2 195
HNT "cp
154 12.6
155 134
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CH3 160 ON 7.22 No "\ HNCH3 NNjNN NJI-) |
CH3 43 WD 2007/ 054778 PCT/ | B2006/ 003132 \W2004096810
WGETRUGTIRE METHOD 1: EXAMPLE NO. PDE5 | C50  16RCT/IB#006/003132
NO.50 HN CH3 NN NN 1 CH3 162 ~0 0.24 HN CH3 NON
NN W-N CH3 164 3.46 p Na HN CH3 NN NN N- HC

~NH 165 o N10.5 HN CH3

WO02004096310 STRUCTURE ;
EXAMPLE NO. METHOD 1:
PDES ICy,
nM
156 1.80( )
L N

CH,
158 I\ 0.71
159 L 16.3
160 L N 722
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ONN N\ NN H3C ~NH 166 :'- | 11.5 HN O CH3 N ~N
N i NN H3C ONH 44 WD 2007/ 054778
weaNhB2eH6/ 003132 W2004096810 STRUCTURE NMETHCDIE2006/003132
EXAMPLE NO. PDE5 1C50 167 (nM CN N 2.95 HN CH3 NN
ON H3BC H 168 NI 0.81 HN co CH3 NN N N CNH H3C 170

FFENi Il 2100 HN~v \ CH3 N NN- N ON H3CH
173N Il 396 HN' CH3 3 N ON
WO02004096870 STRUCTURE :
EXAMPLE NO. : MPT;OIE 1:
(M) 50
161 0.50
162 0.24
164 L 3.46
o] N= I
HN X CH,
/N N
Ng | /N
NT N
H,C l\/)\m
165 \O NF | 105
\ HN S ey
/N N
Ny | /N
N N
166 NZ I 115
Q\ HN S g
. /N . \N
H,C K/NH




H3C H 174 432 432 HNCv CHs N N- H3C ~NH 176 N

I 274 CH3 NNNHN~ NN ~N~ H3ICONHH 45 WO
wQo07/08648 78 PCT/ |1 B2006/ 003132 W2004096810 SHEANBDOHRIA03132

METHOD 1: EXAMPLE NO. PDES I1Cso nM 177 N1 535 HN

CH3 N NIN~ H3C LNH 179 NI CH3 18.3 H3G-0 HN NN N

N N H3CG~\ CHNH 3 180 HNNCH3 341 0~ HA HN ,N

N

W02004096810 STRUCTURE D1:
EXAMPLE NO. METHOD 1:
’ PDES ICs,
. (nM)
167 = | NF l 2.95
Ny HN " Nep

168 NF l 0.81
o HNN CH,

170 F r N 2100

173 396

174 N7 1432
N

176 N7 274
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NN N H3C~NH 181 N 0.39 H3C'

HO CH3 182 4.03 H3C HN ~ CH3 NN\
wagw7ms477d. 30 H3C~-0 HN'"~/~ ~ CH3 NN N N'NCGI/0B26185/003132
H3C~ C 46 WO 2007/054778 PCT/1B2006/ 003132 W?2064096
110 STRUCTURE METHOD 1: EXAMPLE NO
W I 0.47 HBC HN\ CH3 N N N NCH3 H3C-0 CH3 191 H3

CH3 3.

HN CH3 N N N N~-CH3

N~N. CH3 HO CH3

PDES | Ceo 188 nM

N'N0.24 HNCH3 NNNNI N-o Hari CH3 192 H3 N : |

~ W02004096810 STRUCTURE "

EXAMPLE NO. METHOD 1:

PDES ICs,

(nM)

177 535
179 18.3
180 341
181 0.39
182 4.03
185 1.30
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OHNCH3 N~NNNHC CH3 193 H3 NN 1.01 |
194 / 0.56 N |

N N NN HIC CH3I

"NCH3 H3C NH 47 WD 2007/ 054778 PCT/ |1 B2006/ 003132

W2004096810 STRUCTURE METHOD 1: v
0.56 nMHN H3C N NOCH3 NN H3C NH 197 1.76

EXAMPLE NO. PDES | C50

196 o-
N~ ~ HN Z
WO02004096810 STRUCTUR ’ :
EXAMPLE NO. E METHOD 1:
PDES5 IC5,
188 0 47(DM)
191 0.24
192 3.06
193 Hac\\ NP N 1.01
194
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STRUCTURE METHOD 1: EXAMPLE NO PDES | Cso
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EXAMPLE NO. PDE5 ICeo 254 nM) 0.59 NO HNF/ -' N
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W02004096810 STRUCTURE METHOD 1:
EXAMPLE NO. PDES ICy,
(nM)
261 G, 0.57
=

262 0.93

F7(\ O\\\

263 0.27

Method 1A:_Aliernative Human Platelet PDES Enzyme Inhibition Scintillation Proximity Assay

5 The PDE5 ICso of a test compound also can be measured in an alternative in vitro assay

that varies from Method 1 as described below:

PDES ICsq Assay: 96-well microtiter plate format

Reagents

10 Buffer A: 20 mM Tris-HCI, 5 mM MgCl, pH 7.4
Buffer B: 2 mg/mi BSA in Buffer A (enzyme buffer)
cGMP substrate: Final concentration of 50 nM in assay

The amount of *H-labeled substrate added depends upon the specific activity of [aH]cGMP, and it
is diluted in Buffer A.

15  PDE enzyme: Prepared in Buffer B. The dilution factor is determined by enzyme activity.
SPA beads: 4 mg/ml suspension prepared in dH,0.

Positive Control Negative Control Standard/Test compound
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STRUCTURE METHOD 1: EXAMPLE NO. PDES I C50 261 CH (nM
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0.27 FFFHNN FNNN N H3CIDY OH Method 1 A
Alternative Human Pl atel et PDE5 Enzyne | nhibition

Scintillation Proximty Assay 5 The PDE5 | C50 of a

d nmeasur e er native -
f;iz;gﬁimgggayaﬁf ’E{Q@%%es from t%:ang riﬁes‘ gRILY | bed

96-wel | nfc4'Stfer&r plate
f%]r”rlrﬁ'fzym?%eagent%o”i@mﬁﬁfer A: 20 #MIEndygeHCl, 5 nM
MG Substtq . 4 Bioid SubstBre 2 nyg/ n BSAu isibsButé f r A

Petolishf er ) so £6MHospst rate: K nabagpgentration
g}‘m’ég nl?/llﬁ assa;pTheoarrgunt of 3H-llnab %E}Bsubstrate

added ends upon the specific activity of [3H cGWP,
and |tSt°°F a‘fi”qa(%élad el CBUepnearepreppisd pLSENI 7100 DMSO. The test

qugrgguné& spripllBiifegin alllutld'mtqjjslnuh i @ poirft a5 tia@ldilitiGn format such that

die¢ sdrtrigrectefiyati@N Y BssAGE 2 Mit toY an initial ICs, screen; confirmatory 1Css 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, 3 ut of diluted compound is delivered in duplicate or 3 yl of 100 %
DMSO (for positive and negative controls) are added. 30 ul of enzyme are added. For the
negative control wells, Buffer B is substituted in place of the enzyme. 30 i of labeled substrate
are added to all wells.

After incubating for 60 minutes at room temperature, the reaction is stopped with the
addition of 30 u of the yttrium silicate beads. These beads are dense and require constant

agitation while being added to the plate. The plates are sealed and shaken on a plate shaker for.
fifteen minutes to allow the beads to bind the GMP product.

After allowing the beads to settle for 30 minutes, plates are read on a NXT TopCount
scintiliation counter and the data are analyzed as foliows. Percent inhibition values are calculated
using the means of the 0% and 100% controls on each plate. The estimates of the 4-parameters
of the logistic, sigmoid dose-response model are then calculated using the well-level percent
inhibition value for the compound. The formula for the four-parameter logistic model may be
expressedas Y = ((a-d)/(1+(X/c)Ab)) +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 samé units as X), and b is the slope (as
described 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 est»mates are used to calculate the
concentration that corresponds to 50% inhibition.

The Carboxypiperidine Compound was tested in accordance with Method 1a. The
correshonding PDES IG5, values measured are reported in Table C.
Table C
RUN NO. METHOD 1A:
PDES IC5, (nM)
0.051
0.051
0.039
0.045

B D) -
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SPA beads: 4 ng/m suspension prepared in dH20,
Positive Control Negative Control Standard/ Test

wa@orposutds 57 WO 2007/ 054778 PCT/ 1 B2006/ 003132PCBIE2006/003132
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silicate beads. These—peatds—p A%‘m nd require
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The pl ates are seal ed and shaken on a pl at e shaker
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Adjust pH to 7.2 using 1M NaOH.
Store at 4°C
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reported in Table D. 5 Table D W?200409681 0 EXAMPLE
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Method 2A: Alternative Human Retina PDES Enzyme Inhlbmon Scintillation Proximity Assay

(SPA)

The inhibition of PDE6 enzyme activity by a test compound also can be measured in
accordance with the in vitro assay of Method 1A, but instead using semi-purified PDES enzyme
isolated from human, bovine or canine retina in place of PDE5 enzyme. This assay measures
the PDESG ICs 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 controls). [3H]GMP binds to yttrium silicate SPA
beads and is detected by scintillation counting.

Method 3: Human Recombinant PDE11 Enzyme Inhibition 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 PDE11 enzyme expressed in

Sf9 insect cells in place of PDE5 enzyme. This assay measures the PDE11 ICsp value for the
test compound (i.e., the concentration of the test compound required to inhibit by 50% the
PDE11 enzyme-catalyzed hydrolysis of [°H]cGMP to the 5’ nucleotide [PHIGMP relative to the

activity of uninhibited controls). [3H]JGMP binds to yitrium silicate SPA beads and is detected by
scintillation counting. ‘

60



waingozlosged t and unti |

10

15

20

25

30

35

40

30 Store at 4C 59 WO 2007/ 054778 PCT/1B2006/ 003132
Preparation of the Retina: Allow the eyes to thaw

VWi | e supporting the eye with the cornea uppernost,
make a small incision through the conjunctiva bel ow
the level of the iris. The incision should be
sufficient to allow the humor to escape through the
CPHeq1 Eild Qorfénﬂgurﬁn cligsors, out around the cornea to
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Method 4: Aoriic Ring Assay

An ex vivo assay can be used to measure the direct relaxation of a rat aortic ring
exposed to a test compound. As more specifically described below, a test compound that
inhibits PDES activity elicits a relaxation of the aortic ring by enhancing the cGMP signal (i.e., by
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19.6 AVERAGE: 3.95 3.74 19.8 19.7 Conpounds
previously disclosed in exanples from W2004096810
were tested in accordance with Method 2, Method 2A,
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* the incubation media changed every 15 to 20 minutes (L-NMMA is added after each wash to

maintain the final concentration at 200uM in each tissue bath).

Following the equilibration period, baseline tensions are recorded for each tissue. The
vasoconstrictor response to phenylepherine (1 uM) is assessed and when the response to
phenylepherine reaches a maximum, vascular reactivity is subsequently assessed by a
challenge of acetylcholine (1 uM). Following another washout period, a second baseline value is
recorded after adding the vasoconstrictor noradrenaline (25 nM) to each bath and incubating the
tissues for a time period (about 15 minutes) sufficient for the tissues to achieve a stable tone. An
exogenous nitric oxide drive is supplied using the stable nitric oxide donor, DETA-NO. The
concentration of DETA-NQ is titrated (cumulatively in half-log increments) to achieve
approximately 5 to 15% relaxation of the noradrenaline-evoked preconstriction. Cumulative

concentration-response curves are constructed in a single ring, typically using 5 doses/ ring and
allowing 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

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

For the alternative method, the endothelium is first removed by gently rubbing the iumen
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 1o a maximal concentration of
phenylepherine (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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nitric oxide donor, such as diethyltriam ne NONCate
(diazen-1- ium1l, 2-diolate, also known as "DETA-NO').
The assay measures the EC50 value for the test
compound (i.e., the concentration of the test corrpound
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arterial blood pressure can be evaluated in a 5
consci ous pre-cannul ated spontaneously hypertensive
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recordi ng bl ood pressure and heart rate, for w4
hours based on experinental 35 protocol. Mean arterl al
bl ood pressure (primary enépoint) is analyzed for.
assessing the efficacy of the compound. Bl ood sanples
are anal yzed for neasuring plasma drug concentration,
using the LC/ MsS/MS nethod descri bed bel ow, and for
eval uating potential biomarkers. LC M5/ MS Met hod
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Preparation: Plasma sanples (50 pL unknown, control or

whb@nk3’4728 e m xed with 10 pL acetonitril e: wat ePCDIB2806/003132

standard solution of the test conpound and 150 pL of
internal standard solution (100 ng/nL of the test
conpound in acetonitrile). The m xture is centrifuged
at 3000 rpmfor 5 mn, and 125 pL of the supernatant
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| aparotony is prefornmed and the radio-telenetry units
i mpl anted into the abdonmengewith the catheter tip 35
inserted into the abdom nal aorta. Baby Weitl aner
retractors are used to retain soft tissue. A1 cm
section of the abdom nal aorta is partially dissected
and that section cross-clanped briefly, punctured
with a 21-gauge needle and the transmtter catheter
t|p |ntroduced |nto the vessel and secured by a
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is then inserted into the abdom nal cavity and
si mul taneously secured to the abdom nal nuscle 65 WD

running 4.0 silk suture. The skin layer is closed with
subdermal continuous 4.0 absorbable suture. A
subcut aneous (s.c.) adm nistration of marcaine
followed by a topical application of iodine is
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rativ
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M crosoft Excel TM spreadsheets. 25 0. Toxicity Assays

Met h oﬁ‘e?‘a’ bRIVEIPADR FATRSuSvas festag injagroriance itniethairi ol gieised
agemiorhpsube used to determ ne the nutagenic potential
of a CaQoinaspre\aBPasted |H_Q*a§1p@§§d'ﬂyvvg§do§é§%§m%¥ Q&Q?ésxé‘?m
a&e@&%@mr{m%dﬁew&h&??ﬁdﬁ mlcronpc%a%re Sl

gonpound by neasuring or ma aSS?yr%sHjéﬁﬁ’e'ep°”ed'“Tab'e
menbr ane- bound DNA fragments such as mcronuclei in
the cytoplasm of interpha3sle@l|s. The assay is

conduct ed usif mgp2tiuooesse haﬁBtW(‘eHe" cells
under di fferirgXA};,,gggNoc )nﬂlllél'\ld?\ml%Lé%)L% bsence and
presence of L.c.activatian ance in

out comes 35| betwen this scredR¥g assay jand in vitro
cytogenetics|is a#68und B5% DlEtelinbca( S9) tlesting is

conduct ed using Zgshour|or 3 nqudgmvé,uull uugus
treatnments, whereas—testirg—w-t activation

(+S9) involves a 3 hour treat ment. Cl astogenicity is
i ndi cated by an increase ir7 :
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i nterphase after exposure (in cytokinesis-blocked

whrovwaobeat ed cells). The results are conpared POT/IB2806/003132

| evel of cytotoxicity (nmeasured by the 66 WO
2007/ 054778 PCT/1B2006/ 003132 proportion of
bi nucl eated cells) a test conpound produces. To
denonstrate validity of the test, negative
(vehicle-treated) and positive (a known responder)
controls are required t9 respond w thin established
hi storical ranges. 5 Negative - A negative result
identifies no genotoxic hazard defined by the assay's
s pechdditienal espatp thirivan fevsed In@ghitateMits thiitityéf b i@t compound (e.g., where
MieOiarBnC@USay yifidd £SquiGRERRUE tholiiesid M b NEkuRd B8H 8 Ma¥Sa 10
s siowNas not fulfilled specific evaluation
criteria for the assay which may include one or both
of t he fgllomﬁng: 1) a reproduci ble concentration
AMsihad Bidm Vitro BtruettmbGhrg privecAbe mation i : : A6
when eomyem etdiciial droRegeia@ralidheBisg b&)be GRS Qbiuab S {0
z}ml_ﬁﬂﬁj 10 its ABKnPro §raSde sﬁﬁ&%@gﬁrn%érgg%*gr%rgos%r%g Loyt i&
We@é@?ﬂdfa% QCeI I?%qur%gl% Imnt tolle ?D$CI' G oG naDO! %{ o(}g‘re
cont rg s, Posi 1 Ve 2 "eAMEEis setionda byman pefiebrra! fymekooges.
genot SXICERY? SReHates iffsddseg\pn thi eorepspeagingmaigtdfedtdriot1.000. The
d95H79EPPHNd isdissolvep erwii dilitacsin DMS®j vthich willis€rle3 el VB9 contfdl hiest
gﬁm@dagté glr?i:gf_em@ dRivBrasd thdt y?np?&?ﬁg}gﬁ'\gfs Ja@c%&%amgh} lrrlaed

i fiddari [ [ [ \
Lngl.ud f[(% ne, or bth r%h%% ! V%'ﬁ)([éé t?%ﬂdl(?rg_r\'/‘yiarq%a.'fﬁylr)’g%‘mi’ﬁtee' are addied to
reproduci bl e EoNEaNTP st A¥ANepd i Mt (Siprr Ghemisal Gon St heuis,
eyt e timpadedie eefidias divisien elvenhaspep areqtimbrg cultaren &g abibdRd for .
@iledst 45 helrs pionborredimen dittihe 23t cOm@ulY, NOr e t est
TRIYEIRAING Béstid it Biufivddd @ M ninmum fold increase in
the specific endpoint over controls. Equivocal - An
equi vocal result is reserved for situations where the
test _conpound has beerf2Piof PegitveGartels in a val i d assay
test or tests (i.e. assay acceptaastity criteria
satisfactory), but fails to digphay,2 negative or
positive r as defi by est abl. i shed. eval yati on
criteria. ?éﬁﬁénay coﬁeggéFhe %Fgggﬁce §$mgmagg&
posi tive reSPBhse t hat PG r e meRiEOws onal (reépeat
t est i rfgclephospbyeige GBI conf+rmatory desting 1o
case- byMipargen C 2Bvd)nconcl usi ve - Amginconcl usjye result
i's resemwafci{ @pvmd)t uati ons where the test coppound has
been—evaluvat-ed—+n—antnvalid assay test (i.e’  assay
acceptability criteria unsatisfactory for technica
FeddiByiag reatments aigatiizé or positive controls fail to
respond appropriately). Repeat testing is reconmended,
in order to establifbea Malhdh st est result. 30

tested in

accor%ance Wit h k—/%i E%W&O?‘dand yi g an edl#reydae
resul t. ConpouRY8iEr HFe BI0YFly difsivhtisr B9) i n exdmpkles

f r ofl 32394096810 that were tested+in —accordagce with
Met dsdHrZ.sgThe correspondi ng m cronucl eus assaé results
aria)rgg_pp_rgged in Tabll\%5 G 35 Table G 2004096810
METHOD 7:  EXAMPLE M_CRONUCLEUS ASSAY 261 %Positi ve
262 Equi vocal 263

The following dose levels are selected for the assay:
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Positive 67 WO 2007/054778 PCT/1B2006/ 003132
Addi ti onal assays that can be used to evaluate the

m cronucl eus assay yields an equivocal result) include
Met hod 8, Method 9, and Method 10 descri bed .bel ow
Method 8: In Vitro Structural Chronosone Aberration in
Human Peri pheral Lynphocytes An in vitro structural

chronpbsone aberration used to evaluate a
t est 10 rnrmmlnri for ?af%%%y%o Eﬂ?vgto i nduce structural

and HGAEEMcal chr onpsome CalseriE G4 n t he presence
and (tigsdrée of 10vpavnEEd, 200, A sdupdaoc7oact | vati onm i human
per iqhairalsol Y MI0RY1288 aoo, WANEREdodichon cal cul at i ons

are t r ety factor of 1.000.
3 Sepanad %\mgﬁﬁ’g?‘f"s&E Q%P S48 diluted in DVSO

V\,hl ch will serve as the vehicle control at a volune
StalP gelluess of ety ferteath corsertration adeh iehile cbrite! dreabedCOSMROMIRE are

edpoledith 0.alg/m0 GSIE‘JHMG’Q@IB@ @Q/ltzeﬂaﬁd)hﬁ'% n%?tg hQUJEP ells are

Iﬂ%és@g p@éntr\ﬂggg}{ srv%”eg ina nép(?%ﬂ'ﬁ']sm'f g? Pt flw lrhadaeletlfa}ngﬁlagpl
ﬁ?ﬁ)‘f B Pfa‘a@ PRlfiemiThe fRpd sl Hyeeneirigtionred Ono wetBticrosbapgstistes,
Nfiedls\drstajned withsGi¢mpal Fat @ch ¢vecanetionl bfaxugakisieh,sit Wbt Dlides per
kyimehocyréresed. The primary cultures are i ncubated for.

at | east 46 hours prior to treatment with the test

%@’Q‘P% e‘l;@e b ?{Fosmlve control is utilized:

ABREHD R ek o Ot R g hiomespee porrbg G POReT oy o

MEesied Bt infeie: Asiipicdiexs Aeleminediior alireat@em tanditionAby $cerrgi1000

Tlprper Chrsiitios for therodortipn of @¢abiepdhesghan de (CP) + 3 10

Mtomycin C (ML) - 3 0.4 Mtonycin c(m) - 24 0.1
T

' I
i e i g Gl e QLo T

P Rcet pEmb ef Wé&%‘ﬁf‘?'%ﬁe’ﬁﬂhﬁsé’ celisGerraxpeciag i ppssibiepthe (gt
ecﬁss ﬁ?lgcbted wogly sappiepps theSgitoBt indeR By (p@)oxn&aﬂely 50%, B0t ndt greated thaf Z)s
P4uddpr. S9 24 - 24 The foll ow ng dose |evels are
sel ected for the assay: 68 WO 2007/054778

R(Es1 B2 0&HzAMRRD Arder BBl cohditibiPis SeidefM & Snall ki€ AbATERH the
gﬁﬂﬁr%ﬂttv@l‘%lé %%o&igé ggn)rol The slides arel not analyzed in a blinded fashion. At the

discretion of the study director, additional test concentrations may be evaluated after the initial

evaluation has been completed to provide further clarification of an effect {i.e., an increase or:
absence of aberrations).

69

wher e 5 t hBCT/IB2006/003132



W@ 3007884776 -

10

15

20

25

30

35

40

(1) 3-H +S9 100, 200, 250, 300, 400, 500, 600, 700
(2) 3-H - S9 100, 200, 250, 300, 400, 500, 600, 700

Single cultures of cells for each concentration and a
vehicle control are dosed. Cell cultures are .exposed
to 0.1 g/nL Colcemd(r) (G ba, Switzerland) for 2
hours prior to harvest. Cells are 5 harvested by

cent r |ﬁ1é‘g§{ehtcf&t coﬁc\,’t\ﬁirdtlgp eiegte@fopyr]gf%' hozfld meeat‘g t dhefff‘lggg? ve
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C?%g?r e% plmgted Cf‘é{ﬁ TheRopyelgigwingites arepbigiagrthy sefring when possible
éB@rW%ﬁW%ﬁ%?"S/C'&QFe\Y\@leZ@mlﬁf @3k ML BIbérGilvhdtdpBEYA G410 thaildLpolypldR
ki gldesdupticasti. concentrati on sel ected for anal ysis
should neet 1 of the following criteria: (1) produces

X reduction of the mtotic index

AL EAR Claleqloe i et ol SErogisaeerPUeTe

?mﬁafﬁ%%ﬁ? I@tababgr&lnmsllq flomyhe negatig@yoniras pejusiey ad tendtatisidalt he

AEBbisietl Mp-velon s tis catsicerad @fbe SR APdigHic. 10 mv

(whi chever is lower). Wen possible, 100 acceptable 5
s fromeach culture are

gb/g%sggtg e%b%?ﬁgﬁrf&'%glgwg Hu5PaG% mekn exception to this

is an apparent increase in the frequency of abnormal

cel't sPagitivs aqpfrotindugesecitatigicdlly gignifchnt Bcrease inkkk peRBREdedNdels with
cel | schasim@sdnitl abérfonk Ahdnt8mpdrddib the Qon%%ﬁtmef‘%?ci nt?o?gndqge in
whi ¢ hn&@&%reﬁééfu! @s%‘e B r%})‘?e ] PUb?Sheﬁg Vzlgg)ﬂ ue

Met aphase cel sel ec 3 he i ntact
(i.e., have 462 chronosones), and have a m ni num of
ov &r | ghiske agptrelispityres BoRES% of celisdithi sbéraions biepekntage considered
chr onasp4drese 6 B@idhed @pRRAdal @l:ongat ed such that the

i ndi vidual arns and centroneric regions can be

re dA identified. Each met aphase cell is classified
as norpﬁfﬁf“mﬁt?'y A6nBRRien olipitofr ibdgais obsppeq atjhedigtieshdnsblevel. ghis
abnor ARirereands ngh prpicable topest caombunds eoaidi@d appa@ht cBIANIIBuld
cel | e athiwedit &g @naXmurd Biub¥ c¥RERta8dn o?ﬂgt%gtqlllmglgﬁosgf the
slide are recorded. Structural chronosone aberrations
are classified as chromatid break (G brk), chromatid
fragnents (& Frg), chromatid damage including 15
exchanges, rings, dicentri@® and translocations (R),
chronmosome breaks (CsBrk), chronosome fragments (Cs
Frg) and nultiple breaks (M. In addition, cells with
pul veri zed chronosones (PV)
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are collected in the total aberration tally. Cells
that contai ned gaps are recorded but not included in
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aberrations are determ ned for each treatnent
condition and the concurrent vehicle controls by
eval uati ng the nunber of polyploid 20 and
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body wei ghts, bl ood sanples and organ wei ghts are not
taken from ani mal s found dead. 20

sacrificed are taken imedi ately to necropsy, and
body wei ghts, bl ood sanples, and all clinical clinical
pat hol ogy sanpl es except for urine sanples are taken.
Various tissues (adrenal, fenur bone, brain, cecum
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R Y R B D D et st relc Nl Sppptst Do
Foliuing following: 1) a

reproduci bl e concentrati on dependent increase in the
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concentrations achieving a mninmumfold increase in
the specific endpoint over controls.
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20 Positive - A positive result identifies a genotoxic

hazard defined by the assay's specific endpoint (ex.

A test conmporem1B2006/003132

di spl aying a positive response has fulfilled specific

eval uation criteria for the assay which may incl ude

one or both of the followng: 1) a reproducible

concentration dependent increase in the specific assay
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20 Watson (Version 6.4.0.04) is used to cal cul ate nean

test conmpound concentrations, correspondi ng standard
walewrasi7ens (SD), and percent coefficient of vRCT/E20@003132

(%CV), and to estimate pharnmacoki netic paraneters

(derived by nonconpartnental nethods) and associ at ed

statistics (nmean, SD & CVv9% if applicable. (Since n=2,

no SD or CV calculated ?). Concentrations bel ow the
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CONCEATT AL H% SRYC PlrEmadaaraige (Fon ansfthembesiutaP@ bipavailability (F)
pfrasieen bdaklefit rati on (Cmax) and the time to reach :
peak concentration (tnmax) are recorded directly from

5 indi V|Tﬂé‘@$rboxpd ganditt %B&Hhﬁ%‘é&%ﬂn g(]‘ccr;rganee wnI l\Jle%wod 11 and the

t
o BT B enp B3 6RE e ereiiielsetimsymrien o

r WEPRALPHIT Wste tepiaddp asetrdpnes witiisthpe HiniRaguits locthdse keorfifgunds are
(2Iso,aye rpportectih Tableall.ed as |1 n(2) divided by absol ute val ue
of the slope of the termnal |og-linear phase. 30 The
area under the plasma concentration-tine curve from
time zero to tine of the last quantifiable
concentration (t) [AUC(c t)] is determ ned using the
i near trapezoidal nethod. The area under the plasnma
concentration-tine curve fromtinme zero to infinity
[AUC(0..)] is determned as AUC(o.t) plus the
extrapol ated area. The extrapol ated area is determ ned
by dividing the | ast observed plasma concentration by
the slope of the termnal |og-linear phase. Systemc
pl asma 35 cl earance (CL) is cal cul ated as dose/ AUC( 0-)
while the volunme of distribution at steady state
(Vd$S) is calculated as CL x MRT, where MRT (nean
residence tinme) is defined as AUMC co-" VAUCIo.,.I.
The absol ute PO bioavailability (F) is calculated as a
rati o of the dose-normalized AUC(o0..) of individua
animal after PO adm nistration to the dose-nornalized
AUC(o0.,,) of individual aninmal after |V

adm ni stration given the crossover study design. The
peak plasma concentration 40 (Chax), the tinme to reach
peak concentration (tmax), the termnal half-life
(t112), the area under the 73 WD 2007/054778

PCT/ 1 B2006/ 003132 pl asnma concentration-tinme curve
fromtime zero to infinity [AUC(0.,,)], the vol une of
distribution at steady state (Vdss), the systemc

pl asma cl earance (CL), and the absolute PO

bi oavailability (F) are shown in Table C. 5 The

Car boxypi peri di ne Conpound was tested in accordance
with Method 11 and the results are reported in Table
H. Conpounds previously disclosed in exanples from
W)200409681 O were tested in accordance with Method
11. Results for these conpounds are also are reported
in Table H 74 WD 2007/054778 PCT/1B2006/ 003132 r 0 O
rn O r CCbo COD LL LOrn 0) ~co 0 J
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Enzyme I nhibitor Method 12: SHR Rat Conbination
Therapy A study was conducted to assess the effect of
repeated oral dosing of the Carboxypiperidine
Cormpound on bl ood pressure |owering and whet her A
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5oy sh s oo el 1 G i en s oo o
éaﬁb%%%'fﬂ PRFFERCHS 209 1hp Serhervrinptdine RomBaynd oreyainpleintination
gonsousethparisenia trapetidle teolridgrogt (Figire 20h012REup)N Conmpari son
to the vehicle treated group (Fi gure 2) (n=12/group).

All dﬁﬁdmtmé m%ﬂ]ﬁédqp gg 6,5 Pca lc%n are Ergssgrgnao%rfpgrgtfg {)3{ rﬁferglae as if

gjﬁf eﬁfsli'tglfel e Ak e?\rartecn | f i

% By t‘ﬁ L ‘fraed'tfeif ‘h@p B$eatIRMEPtion O the Melerred
prissisgpt(sy ﬁ?’éﬁtfhw'@ﬁ % Hen gihefeod said areinbadil remiat St there are
biearr eofke of thdv@endentsi Theetsrms ompris’, tinciubiR@’ ancﬁﬂﬁlnngsﬁfé ﬂteno@ﬁ %

b&hande dncirﬁ’eamﬂhér@ﬁgy ge@@cflt%ng Bl@men%’]oqheQ{harnRe ﬁ"s,te% elegen?s

elenents The ternms "conprising I nc

“havi ng" are intended to be inclusive and nean t hat
there nay be additional elenments other than the |isted
el ements. 76 WD 2007/ 054778 PCT/|1B2006/ 003132 W
claim 1. A conpound, and pharmaceutically acceptable
salts of the conpound, having the structure: OHN\N
NN N N
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OH O 2. The conpound of claim1l that is a free acid.

3. The pharmaceutically acceptable salts of the
wa@eowposuTds of claim 1. 4. A pharnaceutical conpPST/IB2005/003132

conprising a conmpound, or a pharmaceutically

acceptable salt of the conpound, having the

structure: I OHNN N~N NN- NOH Oand a

pharmaceutical |l y-acceptable carrier. 5. The

pWakBameeut i cal composition of claim4 conprising a

free acid of the conpound. 6. The pharmaceutica

ecenr b pesph M SOBREI TR B Rrghind Tahg sl

phar maceut i cal conp03|t|on of cIa|n14 further

conpri sing an angi otensi n.convjerting enzyne

inhibitor. 8. The hnarnaceuttg?i conposi tion of claim

4 further conprising-an aggg sin |l receptor

-antagoni st. 77 WD 2007705 8 N°CT/ 1 B2006/ 003132 9. A

met hod of treating a coH #IFION i n a subject, the

nmet hod - conpri sing ad t eki to the subject a

t herapeutical |l y-effecti t Jof a conpound, or a

pharmaceutically acceptabl e sa eof, having the

structure: HN 2N~ YN N ~NOCH O

erein the

condi tion is sel ect ed fron1the group consisting of a
cargi ovaa% L E condi tion, netabolic condition, a
dentral"Her VS EV%?%&W%Gﬂﬁltlon a pul nonary

condi tion, sexual dysfunction, pain and rena
@ygﬁmermacmtzcam&ccemele Ba6 BIakk Rnpsih@biMafh Wher ei n the
condition is a cardiovascular condition. 11. The

'IENBQQchfeut%él @%{lm osnp c{nvggm;grglﬂg a gc{?r%ogn{%;fg Ia %ﬁrﬁ%gbtg;lly é¢capizplelspit

ion IS
ﬁﬁﬁ?%TWmPﬁémﬂﬁy PYyvdeeul ar condition is heart failure.

13. The nethod of claim10 erein the cardi ovascul ar
condition is angi\EL 14. Tt thod of claim9 further

conpri si ng adm ni st rinqﬂa { hérapeutically-effective
anount of N" N

a pharmaceutically-acceptable carrier.
5. The pharmaceutical composition of claim 4 comprising a free acid of the compound.

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

7. The pharmaceutical composition of ciaim 4 further comprising an angiotensin-converting
enzyme inhibitor.

8. The pharmaceutical composition of claim 4 further comprising an angiotensin I receptor
antagonist.
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an angi otensin converting enzynme inhibitor to the

subject. 15. The nethod of claim9 further conprising
wa@dowrosereri ng a therapeuticall y-effective anoRert/1E2006/003132

an angiotensin Il receptor antagoni st to the subject.

16. Use of a conpound, or a pharnmaceutically

acceptabl e salt thereof, having the structure: \-o0 HN

N YNNN~NOH 0 in the manufacture of a medi canent

fOra hdw@abr t%aﬁnﬁ‘:élﬁbncﬁlt)n ) a%@d’léét/ gmg g\@th&%oﬁﬁr‘sﬁg adithi REELanB fo the
gsrug&g h%r% e% lcahy %}gctlve amountncif er1 gcimpﬁl&dvo(s 8 gharri}%ctetétﬁ%]ly acceptable salt

1'0Nns S
?ﬁﬁﬁﬂ?ﬂﬁ§ws"ﬂﬂFﬁnnary condi tions, sexual dysfunction
pain and renal dysfunction. 78§ WO 2007/ 054778

PCT/ 1 B2006/ 003132 \17. The u f claim 16 wherein the
condition is a cardi oyascul aty cbndition. 18. The use
of claim 17 wherein theycdfi Vascul ar condition is
hypertension. 19. The f claim17 wherein the
cardi ovascul ar conditi Oy s heart failure. 20. The
use of claim 18 wherein thé‘c dijovascul ar condition
is angina. 21. A nmethod of pre Hy first conpound
having the structure: O HN 6N N N~1 NNOCH O

vm\erenqhe ﬁ%gdlt{%g IS selgéedq%m%?eg/ﬁ%g %oqg g\ggl f;aec%rgitrc])g%sgtg%p %\%{? %1 a
p’P?ﬁHo é:ozlq,‘lgn falc?rgrlal r@gﬁmﬁﬂn coygtlon a pulmonary condition, sexual

dysfunction, pain and renal dysfunction.

10. The method of claim 9 wherein the condition is a cardiovascular condition.
11. The method of claim 10 wherein the cardiovascular condition is hypertension.
12. The method of claim 10 wherein the cardiovascular condition is heart failure.
13. The method of claim 10 wherein the cardiovascular condition is angina.

14. The method of claim 9 further comprising administering a therapeutically-effective amount of
an angiotensin converting enzyme inhibitor to the subject.

15. The method of claim 9 further comprising administering a therapeutically-effective amount of
an angiotensin Il receptor antagonist to the subject.

16. Use of a compound, or a pharmaceutically acceptable sait thereof, having the structure:

\~o ’:‘l
\\\

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.
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17. The use of claim 16 wherein the condition is a cardiovascular condition.

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

19. The use of claim 17 wherein the cardiovascular condition is heart failure.

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

21. A method of preparing a first compound having the structure:

=
AN

\\\HNN

with isonipecotic acid to provide the first compound.
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