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PYRIDINE [3,4-b] PYRAZINONES FIELD OF THE
INVENTION  The present invention comprises a
w0 20 was.zs of pyridine [3,4-b] pyrazinone compounds
WAViTiG the structure of Formula | and pharmal&ttigs 10t
compositions comprising a compound of Formula I.
The present invention also comprises methods of
treating a subject by administering a therapeutically
effective amount ‘of & 'EbmMpBaAT 8FE6fmula Ito the
subject. In general, these compounds inhibit, in whole
or in part, the enzyftfe? ECHE Gianiiite
Wrﬁ&%ﬁﬁd%ﬁért‘éf Pt HEEpHdietaraRe e s aving e
siructurg ﬂﬁ‘i’é‘“j 1 BACKEROUND G THEIRGERTIGRr ™ b The
present.tlulvqent!on (Elv ?owrases nfsﬁwods oftreafm]g a smﬁea%%wsédmg a therapeutically

effestive amou mfac.omp ing of E 3 | 1p jhe subjact. In general_thesa com cunda inhibit, in
ntries is abo / the 8C pg uﬁaFon fsing
se fype

whole orciggart the %ch ] ale monoph e sp Cific hosphodxesie
(PDE-5) to about 60-70% of those age ormore.
Hypertension is associated W|th an increased risk of
stroke, myocardigl.infarction -atrial fikrilation, heart
e RIS PEKIPRErAL YasarAL disease ANLFENALe aut popuistion,
rising to %&Umatfm@mse@&@l@ét@ rﬂar@ la{&ﬁe%mnggoggted with an increased risk
of strokeaﬂ;bzlabéﬂﬁﬁ@&&v&hﬂ rggﬁoa%é@glﬁe@e\{%:guﬁscu lar disease and renal
mpairmplarsnacalogicacateganesadditional agentsdseful
pharmad@isthe dreatm ent of hypeHension-atersitl neededion are st
needed. Vascular endothelial cells secrete nitric oxide (NO).
vascliisnaetsioreivascid afismeotio muscles cells@anddeads:scie celis
and leadppthrerectivatiorrobguarmplateteyelase@and thes suancsine
morophegpietfritGhationafeyliig daRds e 20monophosphatene Hood
vessels o3I P EHE dE i izaie rreof eGP @4lise i by hydrolysis to
guen oIy ERIBRY 16 1 450 B 1 U B el PASERALCtty Eifat)e Perent
CCHP RN 6% PEATICOH' 1 BIGET preseieeriié Lot o
PDES dec:ée?ﬁe a&i& Ia?getgaygolyh cé Fg S? Sdti? wgﬁgéhﬁ écucms of nitric oxide,
!mprcgpd dru%therﬁ)xes fohth SBbjec f_ﬁ\rﬂ'ﬁfmm of s*scept:ble oa

cardiovasc !ar co dit are esara le am iar there st:l isa neep?or a new class of PDE-5

inhibifors I%r tﬁgn gaa ec?condmons a correspondlng dru ?era ies.
osp odiesterase has been identified as

phosphodlester%mxwog {PDER)hhibitors of PDES
In on%’é@@@ﬁ, th@nggnt@nggrmyl@r%@rgg Qagh%l Ee@'%t@epof Formula L

potentiate the actions ofnitric oxide. 25Improved drug
therapies for the treatmpnt of subjects suffering from

or susceptlble t(‘i> ca condition are
still I§ a need for a new

treating oGMP-mediated
conditions and ¢orrespending drug therapies..
SUMMARY ©F THE INVENTION)30In one
embodiment, the invention comprises compounds
having the structure of Formula I: Rs ReAN
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RIB(I) WO 2007/122466PC'T/1132007/001001
wherein R2, R88', R62, and R8 are as defined in the

WO 2097% |I6e6d description of the invention.  In anoI;[(hTelzermDW}_mUI
em odlment the invention comprises a ’
pharmaceutical composition comprising a compound
having the structure of Formula I. In another
embodiment, the invention comprlses methods of

W*‘ere!”t?eﬁtm‘é KON IR %H% 58‘{"‘3%5/95"3‘p“87rﬁﬂ?1?s?é?“ﬁ°d
in afﬂta?r e odimenhihe ; emfm cong:rrﬁouﬁ;{\a Egeéhocﬁnmg\&osl on comprising a

und ham e sirpchifre o
MRy ﬁf V—cormula] o'the subject. The conditions
In an th r embo imen the in antson comprise hod h i ing a condition in a subject by

admtmstermg a t%‘erapeuhcr?a ?e wIQ nan'gugpg aacz'g]n%our\d vmg%rplrormu ia I {0 the subject.

The conﬂaonsmtnl(?par!rgg rea eed %%Emlr :}a{'aac‘esv%H %‘g (%ngrg *F}vemtoh :nc%gaparc!mcaifascutar

condmons mglaggtg%ng %@gr@npa?lﬁé{rgold§ @!ér?@ﬁh ﬂ: QE“J!M%Q?@ conditions, sexual
dystunciH gng,rg@argyggggmlons sexual dysfunction, and renal

In a%jgm&ﬂ%nt the mLE}@@E‘E&%E&mm@%}%MﬁQ&DE 5, and particutarly
melhodé %VQJQL@Q GNP %v@ammgaﬁ%dmwBJ%P @Eﬁi@ﬁ by
aeminis@Rd Rarisulary-d Omethods fandreating.a.condition

in aktypicallyia-patbological conditen)snediatedByunds having the
structurdMEnIdy @administering a compound having a

in e:StfeCi@iehFosmutaritethe-subjest:te: Unfanathenthesis of
compou@mbodiment;the! ilvention comprises methods of

making compounds having the structure of Formula I.
In another efFBGEMREFRTHE HRIENEEH ©ORprises
hisfrteesTRtes IR e STATEREL IS BT BCHRpBLivds e =t
with Appﬁa‘%ﬁﬁ@%’ﬁ‘@"%tﬁféfﬁ‘?@soﬁﬂl’iﬁﬁﬁﬁféi fp@:ﬁmﬂwmers skiited in the art
ey e ESERIFTIGN O THETRVERTISNCf AR térsiite” © e
reqmremaré%%ﬁ?ﬁtbhab¥s§mt5%d l\;ﬁréa i] rﬂgi{ dlam:t to the embodiments
described RGUaTRT Gthers SKill ba"fﬁ“’ﬂ%'émai’?t Wlth Appllcants

N Abbrewa\{Oerslano e,fmfsrprlnmples and its practical application

At glhers shiled n foe,art 200ax agaland..

reuPRIY RN V%I;v@nge'ggglgsan MEIYSIQIS, ASAD

as vl0AY; r!?‘?e%%tﬁ%k%%%%éﬂﬁé%q Wi, %Qﬂﬁ@%&fm@t Elﬁm{%%!

s (HSETNBSE VBRI A0S, IDerelore, AHe AL IRIe bRt ' M
veak. the embodiments described in this specification, and

The JNAY. S ‘V@ﬁj@u&@smQgtﬁﬁ@@m@ﬂl@wm&ﬁﬂ@a@%spray ionisation
nositve sB@finitions 25As used in reference to 1H NMR, the

The BYytEboh "o efersdonrasl HeMR-ahemical shift. As

As usdse arrereferenee, to: Mt NMR rthe-ahbreviation Mor'peak.

As uspeferstoca brosidrlkt MMRSIgnatcAS asettdria NUR peak.

As uspeferérioe to 1 MR MRbtre=@b bt etdationstdé refers tera

As usgiGtratetritt NIVIRRp ek AG oS B dirs re faten Ce R Ep«

The ANIGHRICEHE Alstre A gtierradd =refers to a doublet of

doublets 1H NMR

o
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peak. 30The abbreviation "HRMS" refers to High
Resolution Mass Spectrocopy (electrospray ionisation
W p95|t|ve scan). The abbreviation "m/z" refers to a
G 200771224646 P](:I.fll}l?,()(]‘?/(}()m(]l
Mass spectrum peak. As used in reference to 11-
NMR, the abbreviation "m" refers to a multiplet 'H
NMR peak. As used in reference to H NMR, the
abbreviation "q" refers to a quartet 'H ;\II\/{IR Peak 35h e
T“e,&g“u%‘%dWﬁ”?éfé”r%“ﬁ%é’"%%” ﬂ“ﬂﬂﬂﬁ”ﬁﬁg rea%Er‘:"’eav Sl gehed-chan
saturatepéafgrocafoy% subsmut?nt lfl'f] Nmﬁtent coi\(a%\sq or‘g caab.og\i\ and hydrogen) typically

containing o abcutonet O rbon toms or;. In anothgr gm cgiment from about one
conanEfaTeRce 1o 1H NIV abbreviation 't fers to'a

to about !wei e c tﬁ]m “in another bOdl 2, romlabou tone oa plut te carbon atoms,; in
p reV|at|on TFA efer §

anolhere f ent, from ebqu one oabou and in anather Embogiment, from

about om: to atmu ggr%‘acr %toaCIdExam;;'—es af such subgugﬂs r(gugcpgeg thi propyl

{includin Qm Qﬁggg}:r\%l}}h bglt/h@ir E@E §<))1 r§£ﬂ§ £Q¢ @ulmgr&qgutyl 1, pentyl,
is0-amyIPTANG d-ghain saturated hydrocarbyl substitutent

rhe (b ReSHDSHIUENT GARIAINIAG.QA: GarBOR @B fesr or brancned-
chain hyBXQFQ&%EL)tEM@LGﬁHMn@QﬁH@I HH@J&QE@@QQ&H@R%& two to about
twenty c@&@@bﬁ\é{mz@%l@@ﬂi@i@,m @Eémnogmrwel\fe carbon atoms;in
another SFRRGAHNEALTEOMAbOU: one ten abesitdwelverearediren:, from
sbout walOMS] Hr 2rothene mbadinaenty fram-about:enetoay, propeny!,
suteny! AbDBUttenearbon atoms; in another embodiment,

The froRTaAboU EC e tozabol Eshecartieh latoniss  amdtpms” orentations,
or 2terngrrOt e prEriboelinient, from about one to about four

Tre earistirdternse Exariples of sietesibstitaentsarcitiensd-chan
heierocamwméfhgﬂmmwp (Tn;mﬁdi?ﬁ@bw% %W%ﬂﬁ two to about twenty
carbon 2j FU]BS}T)""tﬁ?ﬁﬂ“ﬁﬁc‘[ﬁf&liﬁ@j“ﬁwbiﬁ@ﬂ"“fé‘t%ﬁfﬂb%éi?”ﬁumm’he’
embw'mamr%@ﬁmw i1f BErf £y 7505 &Y KXY AR EHRE Tk o o o
o o g R BN F LGt %ﬁﬁm itk il

bty 1(;5%"’ fers to a linear or bran
7 ? ccmbrnat?on wi anq! er?erm{q rezfers Q) NHawhenitisala

The! rm a
terminal p ytmn t S%BS& tstlljlse 1::nc‘::(o)m ma gith 2nG her term?g)eand isnofeta
dou pe onds and from about two to about twenty

terminal pos:tlo

The :&WQQ g mm%’ clcpr\lﬁ’@%hﬁ{h %(QKL‘PQ mg %J! Q)rgcgp&wtc aromatic
system c&)ﬁé@w LQOQQQ\U%IW@LVQQQ@KQQRSW &@y@QQ{Q@Jﬁ iogether in a pendeni

manner SEMAPQAINS AL, FEQM AN LR DRME SI%GATRGM dronaphiny,
indany! acat@fRSyand in another embodiment, from 5about two

The 1$6n 8bOuL fo:carbenaiemsn Examples; ofialkenylica of the
sormula -t@0eAlS include ethenyl, allyl, propenyl, butenyl and
The tB=methyHoutenykombindihe-de rmsdatkenyhés@and lowesiso may be
nyl", embrace radicals having "cis" and "trans"
origntations, or alternatively, "Z" and "E" orientations.

devicted The term ! alkgnly C(gglone or in combination with other

The term "cyeloalkyi”, alon in hination w;th ano her ter refers 1o saturated
e nﬁi} fers fo rorb CRed ChAIS
avir lhre o= au alve car on atoms nanother embodiment, cycloalkyl

sarbocyst i@ﬁeteroc su stituents containing one or more
triple bonds and from about two to about twenty
carbon atoms; in another embodiment, from about
two to about twelve carbon atoms; in another
embodiment, from about two to about six carbon
atoms; and in another embodiment, from about two to
about four carbon atoms. Examples of alkynyl

vreardiaalae tmvAliiAdA 1 kirary vl D omdvrarmv vz 1 Lk i+y 12 A
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indanyl and biphenyl.  The term "carbon", alone or
in combination with another term(s), refers to a
radical of the formula -C(0)OH. The term "cyanq"
WG 1007(122466 PCTHR2007/001601
alone or in combination with another term(s), means
-ON, which also may be 25depicted: The term
"cycloalkyl”, alone or in combination with another
term(s) refers to saturated carboc Q/CHC radicals

i E les of
aj:ca:s F]r&i\{j:ﬁt i r%éky{o ralc:‘gjilts h?VfV% trlrte;! o abOét10 ; arbon at ?ms xamples of such
radicals includg &

8% éf or i cci%r 2 aé%r'e?m?ge Iowerkyi

The term cyc aii afk atonf ith & refers 10 2

subsiituleaywsllh cycg/aﬁ { ﬁ%ﬁap S r}su%\n batl ﬁ%g?ﬁéﬁﬁkpmgy me%%r on
o ) baﬁkiﬂbéiﬁ PREAN T, YA

unsaturatepga %E Ql)égt 89\ t¥L§UBéL Df@ug%bgru@tggmgl Q@Ig%nyl
C}clopbﬂm angihgrterm(s), refers to alkyl substituted with

The Q}{v@ %@/vl oEM@%M@M&Rt&HD@IM@I&m@M& 1o means &
fuorine r@YGIQRTORYMEhYL R ey HoRIEMGEa Ylnich may be depicted as -C),
bromine GYGIHORR B Nathyk:and €yclahexylmethyh may Thedasms - n
ancther eeyClealkeayis.aleneerda cambiaatiom with-anotheen:, the
nalogen kX Md®); eefers to a partially unsaturated carbocyclyl

wheSUHastittsentExamples: ofgeiche substitientsiciede substituent to
which theayghol Eiteyl iseyeloperiternyly and yetotrekerislicTsen redicais.
For exenerrethiploden® orrhaksialore ot drces mblrstion it
repiaced AICLASTRITHIS) fefers 1o e as e POTRIHEPaRitAn helosens.
the haloggygtTierP Py e Wefiete das e Y v Bt AR AN
seneronHicHY i et TEREE ASTCI)! BFOFTE tattear "
f‘uoromet(wﬁi%ﬁr?ﬁg bt&ﬂﬁé;ﬂf&% a .a%mfg?TegF! 8%@ethéd)en*alf worosthyl,
diffuaropr, cﬁ?orop {j ana tef uoczfprogyl l!uﬁratnrﬁf (ﬁzer “haloaikoxy” means an
alkoxy sug\wt ent hereﬁ\f t! sto eriydro en rad! ai S replace fh!ogen radical. Examples

of haloa km;asubs :luerﬁs nbiude chio o n I a u%yem%rm({:ne hq%/ngﬂuoromethoxy

trifluoromelthox S0 no%rr?(s?; pngEu%mme oxy")a’ anhm hﬁlﬁ%@tﬂoﬁ QTa substiluent is
substitut ﬂ%ly :wre lhraai%!n%%&ogyﬁ alfl%%ge I‘Q o%Qm!&@Ur%l}‘b‘é"@anaa or different
wrless oRRQLDEL IErM(s), the preflx "halo" indicates that the
A nerSHOSHMEBE JQLRWRIGHANS Riiefix it attached is; atoms, more
typically frak) Q%iiuﬁgdww;ﬂan@a@n%m%@!W@@%d@»mﬂy%@gmmglewmg
heterocychl@IQ@@J\‘LF@(@,Q@:LS:BE@EyEP&B&MBA@urM'Q&JWHM@J&%%
“hicturan@ikyhsubstiterentwheseirnatjeastonesdregeny, pyrolidiny,
imidazolyll adiCakis replaced withoahalogen radicaty \Mhenginy, triazolyl,
tetrazalyl, NG, axehmore=thanone hydrogensireplatediwitiothiazoliny,
thiazolidnhdogensirtheihaldgers mey. bedtrevsaneordifferent.
1.2, ¢-oxedEexahigblesoh halealkyls iAcladeahidronyeatingd furazany’), or
153@“@@”%?%?"‘%@@%@ @,?@dﬂ@({(‘}ﬁqétﬁw,;.3,5-oxstr\'azo{yi), dioxazolyl
(including dpchirerfiforo ity thieRttrarrethiyt> 1rarrdettyliszovt
oxathiolyl, EHHSPRETRYATAIFRIG rORHERAG | frfIFOf b At 2nYh pyridinv (2iso
2,2,2-trifluoroothyl, difluoroethyl, pentafluoroethyl,
difluoropropyl, dichloropropyl, and heptafluoropropy.
lllustrating further, "haloalkoxy' means an alkoxy
substituent wherein at least one hydrogen radical is
replaced by a halogen radical. Examples of
haloalkoxy substituents include chloromethoxy,

1 lavramrmam~s~tlhAawns FflitavrarmamstlhAasvnnrs Al iAavramrma s+l A 7



1,2,4-oxadiazolyl (also known as "azoximy1"),

1,2,5-oxadiazolyl (also known as 'ffurazanyl"), or
W0 20 7/3 4-oxadiazolyl), oxatriazolyl (including

Y ?@%4 -oxatriazolyl or 1,2,3,5-oxatriazolyl),

dioxazolyl (including 1,2,3-dioxazolyl,

1,2,4-dioxazolyl, 1,3,2-dioxazolyl, or

1,324- dloxazolyl oxathlazo |, oxathiol

known aaxéthl)ofgﬁx di’%ﬁ? inuéérraelyn azniyléaEso kng thlas ] 2-diazinyl},

srimidi so known :m!d r.a E kn wn as “4 d-diazinyi”}),
pyrimiciry (F ran

g ;amgz% e n,ﬁ B

PCE/IB2007/001061

1,2, 4-lriazin and I’E z;

1,3,2-0 % 1 6 oxaz;ny j20 Rnow"a 25 pBMﬂ S&J%X Iﬁ‘g@l q orq A-gxazinyl},
isoxazinyj {i cludn'ag e} ;so%l-c'ézmgorp :scx;az F (Qéé ‘Qu)qygb zzgc'j’zrpyoxa%maéﬂ:y! (Inchuding
1,2 5-0x %L%Qqu\é"é‘o%%%nﬁ L@&A%))m&ll&%r @ZMLaHéQ«%U?y
1,3.5.2-AREdING, SeHHazZ N r&@@g@ilsn@wna%néﬁézé triazinylsdycy
alternatn@§ rrtglpc%}\%ylai@l§@ rlﬂ@sqwai @gahér Wﬁ@%lﬂéﬁ'&eaam MJ(ML%HBMLW a
hetercad ALSQ K@Q% - ReB-HaZ103N)5. OxaZ b b{(INGILING cteracycivs
include, %@.z&yoz{@mmyl p@a&@n@%aﬂ&)ﬁlo dind), GooazipHy@lsOpyridopyriding
(IncFudinmwﬁl-ﬁ:@n;pﬂmwmyﬂ}:bbﬂﬂnﬂ,ﬁ@m@iﬂyj“pﬁﬂinyi), and pteridinyt,
indaiyl, ishiyde@XaZiByh), iIsOxazinyt-dacludingonsaxazimy, nnazoiny,
benzociZPriGOXAZIN), Bxazakdinylpdsoxazolidinyloxativazinglocicoxaly,
benzodiofEng| behingrdz2|8-oxathmaziingkord :Ry6 taxativaizirmtjzothieny,
benzotnieg;(ad:i@]zcmypEe'zmmM@Hgi@z;mghm@i@mﬁyp@razmyl, benzisoxazinyl, and
tetratydroBom Duigya e g 19 TR GRBHBHA Fr R raliRgoReife
recoohiepifyk i BAZEpi A herErSeyErb atterTaiverye
incoleriap{glsp KSHABISE 2 BTNt e T Yetier, WSt
mmnéﬂ%ﬁasgmﬁ”ﬁﬁd RBHEA S A BT e

e M TR Hirogen, BXVHL 5 {'"C’“d'”ﬁc'”% Bies o
I |

.2 benzidl_?zmqu umafl’o!m als0 kn b ezcxfi%l ) r pyranyl mchd:ng
“chromanyi” or, l ro 1 benzoilcnx;:»yf/ i r' kln wh 23 ror)(ahyi

mdoxazana¥also Iann ap)é!eg‘gs%p I’,I'Q yr! raniﬂﬂén@%h& ytﬁggpdy anyl,
benzoxaa%yowgwg Sjr!.a@)/ &@QL@Q&C@%@% %%o@lnp&(trr'guwx&wzmhlenyl also
known as%@ggﬁ%n% )BQ)(E!MPQW:, Q. l@yﬂ QL%%#?}SQ%%MMQ also known as
1soben40§!|ag1&lwng$%lwamggly | olsﬁ@dmglyl)fdggﬁ}l%mrlnazolyl
benzo!iﬂa@mq@%QWEEQ@D@Q@%!ﬁm@%py‘mim@ﬂ@ﬁmydxazmyl ,
1.4,2-benﬁkgﬂ@z,cﬁl,w4ferb@@ﬂ@d,i&ainyl:aem@z&pyﬁaﬂ)éhxazinyl {including
1.2-ben2+’sb&l3i2@ﬂﬂEQFMH&EWL;?Q@H&@K@E@J:yzhjnkﬂﬁiﬂ))ﬁa%aﬂgdl,, xanthenyl, and
acridinyt. @anthranityl, benzodiaxolyi, benzodioxanyl,

The idpeMZOXatliazokyd; benzefimanytrisebenzofefranyd, complsety
unsaturaip@nz ethienyictisoberzathienyt; e mzotiazs|yinsteroa may
comprise pERZOthiadr2olsd; henzimdazelyleberzotniaztig are 5 or &
memberecb‘@iq@@fxlaazq'yﬁg}fpfn@gﬁz}'fgmﬁpm;naﬁﬁacied from suiphur, nitrogen and
oxygen, seetiedfiyd FiS O AR TR Otiiercexarmmte SoPFUs ealviey! pvidy
and pyraziNdt ErTEl e irea0ithe” B A0S S BREFE CYE IS ST Freh &5

as indolyl, isoindolyl (also known as "isobenzazolyl1"
or "pseudoisoindoly1™), indoleninyl (also known as
"pseudoindolyl1"), isoindazolyl (also known as
"benzpyrazolyl"), benzazinyl (including quinolinyl
(also known as "1-benzazinyl") or isoquinolinyl (also
known as "2-benzazinyl)), quinoxalinyl,

N LIV ™™ N Livmvs/l iAarm=A~AiAa=1mvsd FimvAliiAdAirmAa AtrnvimnAalivrvd FAala~

L benzoxazolyl,
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20 thiadiazolyl, 1,2,5-thiadiazolyl]; unsaturated
condensed heterocyclic groups containing Ito 2 sulfur
o -cAl0ms and 1 lo 3 nitrogen atoms [e.g., benzothjazol
W0"nfki%e%lgz}gﬁthiadiazolyl] and the like. The term also Cmm%mmm
embraces radicals where heterocyclic radicals are
fused with aryl radicals. Examples of such fused
bicyclic radicals include benzofuran, benzothiophene,
iy G RETRE! 9 PO T SRR Slﬂgi‘ ESdli‘)?] oh2.8-o1
2P RS O WRH' ﬁ%zﬁ%wﬁe?m MGG Bf“’?a?ﬂé L.
1,24~ Tﬁgsarﬁgtdta}aéi&zol &ﬁnd as}glth;?zoibl 6/5 L{S&d rmg,ﬁubdstuen ssuch as

benzolhsoftjranél ;sabenzolhﬁofubanﬁ a%enzxsoxaﬂ;] (ﬁazc 1yl 'puna%)a d ?nthr rl I; and
8/6- membaf_c‘f o rlnﬁs such ,as 1 2 tO OI‘? 9 é)n | mom/ |soqumol ny,
cinnolinyl, mﬁmazo ny an 1 4- benzoxaz: _{ e eroaryis inc de unsaf ted 56

membere h y SLﬂpSr%'EHs%%am ng T $Qg£p atym I&taemp yrrolyl,
rmxdazoiyrspyra? lstl'% })?r{m Era ? QJJ%&?HJ}E %QJJQFM‘ QJ; Wlthzoiyi [e.g., 4H-
1,2,4- ma@mm@-ﬁrz ?”g}g%) 2 901 Q%turated concf-g @d‘%&!ﬂcymc groups
comammgSHLfQWngﬁJtQ:@é?fQ !QﬂEIQ‘ Q%UQ&MV%QO@HWU&E;mldazc;w quinolyt,
lsoqumoﬂ?mﬂa@b/i B@J..%Eg’a;tgyf%@%pngi!m@g'§@%§gmﬁ-¥~@@ridazinyi];
unsatura@@@j&:@%@nﬁﬁéeg%@m@oaf@k%%m@ming an oxygen atom, for example,
pyranyh, '2'ajrl)tly13'—§HIIQE]MK&JKﬂgJEftﬂd’&eﬁ@uﬁ&kyE&@aMngmups containing a
sutiur sidmXarapies, oftypicaly-preferredraticplsubfamylered heteromonoeyctic
groups cSUBSHtUERtS, tackde meathyisultonrylrethylsulferyt=and
oxadizzoprepyIsufomdzoThes termitsilfoxji*edkole FHprated condensed
neterocygiogmiinatieninwitly ancherte mi(Sy, rafers epuSEQ) kenzoxazoly,
benzoxa%{:ﬁl@huaqgga%Ma?rmﬂ@@ﬁm@w%s:yqﬂ@ups cantaining 1 to 2 sulfur
sloms ang 00?1224 BPTT/MESPOUTFIO0 TOGECT Fres té ity “thtgeo. 3+
tisciazo g VRIS e B P BRIt ALYt inng 1 o 2 sufur
stoms s IRFE NG & BB Sebtifdeitt & e edfigre ==
eyt BRI A VA AE Sl é‘%"‘ B en e

bleycelic rad:lcals inchi ?benzo lﬁan benzcc.t)rsz(ophenﬁ aanfio

The t rm he erocychyialkyd”, along orine inglion with an rter (s ), refers to alkyl
{ et may Be depicted as - Q‘I”ﬁ “for
subsmute wx e Erogy

The term %HAB@ aigrﬁe()gr IEQD%D%IA?XJA w@%%pg é%ql@’ lre%er?%( y(g‘HIf a
The téM Q?etrlctz%%ngr l%gleréggpoeads%méMIngtW !))éo may depicted as -SH,
The SHRRUUIRD o the supstitientmay.he, elther. (lbpot
The tophd Q§§F&Wﬁt%Qgr(2&0%%%&%&@%D‘JEQ&WJQQ@BQE@S(O)E-, which alsc
may be dpRSEHUENt is described as being optionally
substituted with one or mO@e of a list of substituents,
one or more of the hyd \g s on the carbon (to the
extent there are any) m %ﬂ eparately and/or together

Thus, B8 eia%lé}ce%pmmymmg@%@%@}B@%ﬁ;ﬁ%@%% of typically

preferred sikylsulfonvl substituents include methyisulfonyl, ethylsulfonyl, and propyisulfonyl.
The tarm “sulfoxyl” , alona or in combination with ancther term(s), refers to -5{C} -, which also

may be depicled as:
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10optional substituent. This specification uses the
terms "substituent" and "radical" interchangeably.
wo 20016, Jerm "PDES-mediated condition” refers to 8052007001001
condltlon mediated by PDES5. The term "composition”
refers to an article of manufacture which results from
the mixing or combining of more than one element or
ingredient. The term "hypertensive subject" refers to
a subject having hypertenﬂon suffering from the
15effects of hypertensqu;'élK usceptlble toa
hypertensive condition if not'treated to prevent or
The GANHIFRL SUsk BYReFeRSIONR Ion wilReuter Mm(s), refers 1o a thiaether
susstverpharmacettically: acceptable:canierrefens tea@ of the sther
oxygen Larierihabisicompatibigonith therothersiagrediemscaiy’ means
aikyl-5-atlye composition and is not deleterious to the subject.
it 2 :Buckecarrierssmayebe pharmactiutidally acteptalshee ether ()
not subsEteriél, seofhpositiorror Ve hitdéesuctyad < ity eiora
substiutsDlit] fitter meld aerit! OENEIpTents solgeatiesydrosens on the carbon fio
the exterp e prealatitiy Sﬁﬁﬁféhiafd’ﬁﬁ%ﬁ?é’cﬁrfpdaé??y‘iﬁba‘BPcepe”de”‘ y selected
optional ¢ebiSp riif RACEFEIEE] Mgt THE Bretlirare erehenceably.
The Emﬁﬁé&mﬁﬁfﬂéﬁ@ﬁa‘s%ﬁ%ﬂ@%ﬁ%wﬁfa‘ed by PDES
The term el RARTIETAEIBR'© =" T178 ST B raVERE R VR on"
combining p 'E)‘?Ié\t?érh??ﬁg@%'? S8 eﬁﬁer preventing the onset of
The term J—éygﬁ-teiqég ecldefﬁrfs té:oar?d:uﬁ awl&gype SiOI‘I su ering from the
effacts of hrggertens;c\n or s ce,o cah pertens verlog‘ emﬁzreaqu o prevent or control

cue hhpr eeven Ing the onset of a preclinical evident stage of

The 1a erm QQHL@&LGUAI 9‘3§&é913%@tcaf) éﬁ)é%%ﬂ@@oéﬁ@l%ﬁ%o%&& with the
oiher 1ngx%8£ 'J@ﬁ?e%‘%@pom&l%hy@&t& EFQ@HHQK&Q&@SQQ}&QL&%& be
pharmacgﬁéIQLQ@;}V&!Q{Q&!@Q&@C&%QI&Wvehuclgbﬁrlﬁmqund or solid filler, diluent,
excapEenilILQ?@F@Q%%H&@HMWN@@HNﬁvamUﬁEyeﬁ@fﬁernﬁeom@E chemical agent.
The prefédBd Qb RE e Oropharmaceuticakagent that will elicit

The th bielogical etimedicatresponseiotatissie (rBystenis
preclinic:0f s@imiMahdhatissbeing rsotghtizyast eseadiier oent stage of 2
conditionglinician. Fhventermittreathtertt{ahd sorresiomeipg' of 2 subiect
atrisk of teyengnitreattiemd "treating") includes palliative,

The SOrEStUPativh dEAtepreVETIEAIVR T ERiyp g Prarmeceutca
sgent thaguibst £ eTehisctest i aRAES ANt = FaTRI g e o bend
sought it PERERTTEFICtHEE @ases or reduces the effect or intensity

e ‘e ETatioN T ESUbjRLt witfibut CUrte the Pa“f“"f
restorahvaéﬁdaciﬁbﬁatahrﬁéai meﬁ% qfar%b eechtghven} peaih e treg r{entde rs to

lreaamem(%a} eases of re uces he effeql or inl of concﬁltlon i a sk otil (:Lmng the

condmont@er{eers %vata veetrre.erart]mep{(??d}ﬁe orrespon ﬂE;rrt]eenI cn J;Qatment
‘ & %es’e” SN ?a%%%% ErP&seub?ectaﬁ%fLm'F&Qmm

refers to treafment that preve

1reatmem| rr]efers 1o !E)éatm Il th ?rm p!{%rses%ggofv reedLr%Q E‘nmg r}1 o@ﬁg%fggahons of,
rp Eg t he progression of, reduces the
aor entlrely eh na 5 a condifion m a

oglc manifestations of," 350r entirely eliminates
a condltlon in a subject. B; Compounds  The
present invention comprises, in part, a novel class of
pyridine [3,4-b] pyrazinone compounds. These
compounds are useful as inhibitors of PDES5, 5
Compounds of Formula (1)



30

As used herein, compounds of the present invention
include tautomers of the compounds and
harmaceutically acceptable salts of the compoun nds
WO 2007/122466 PCT/IB20 07/001001
and tautomers. The present invention is
dlrected, in part, to a class of compounds having the
structure of 10Formula I: R18 NF2 N R68 wherein
R2 is selected from the group consisting of aryl and 3
to 10 membered ring heterocycyl wherein said R2
8. Compou ds
heteroc cIyI su bstituents mag b? Qgtlonal
Thegr e mvent m:o es g anoveJ CESS t I’3]tS pyrazm
-ﬁ)l Y e WI Onu%ep{.ESﬂ%Ebl{O itue

compounds 258 COMmpo

indepen entTy selected from the group consisting of

corm Oungs mg;%m;a:%gno nitro, oxo, alkyl, alkenyl, alkynyl,
AS u@!cp Ok ,¥ I ‘gpd)a@%%:l:reé@&gQM%&ud'eQa(Q&QJ%%a% compounds and
pharmac @a']cga%?e’sal:g%ﬂqf)%pp)o%%dgggmlez

The &QQQN@%QQ-@&Q)B@Q%M agaQﬂassjeT%émmgwnémg structure of
S(0)2R221; wherein  said alkyl, alkenyl, and alkynyl

and cycloalkyl substituentg may be optionally
substituted with one or mgre substituents
independently seléeted frd
halogen, oxo, -OR223; and - 20C(0)0R263; -201,
R202 and R263.are | e
group consisting &f hydrofen and alkyl, wherein said
alkyl may be offionally substituted with one or more
wherein SUDStituents independently selected from the group
R iscemsistingefhal ogenpdnyenoy 3 alkoxymicadsoxyangey wherein
said R” arT{0) Mt Rycly' sSREBan d R BBHGCréties ek themitrogen
substitusyies iWtsRehF thieyetrer detathee forrrcar prirt ety 6¥afallyf° oxe, alkyl
e, Satdated s (6714 fiRfber&fing figtefoc Zyﬁ”i** e
R)CiETe i THE Tete ) Bl IPREY b DptisR&lly o -S(C1R ™ wherein
said a’*‘*’bﬂ%fitﬁi‘t‘éﬂ%&%ﬁ%‘”?Wr?%?é“%’*’t’(ﬁf °ﬁ‘t%”a”y substited wih one or
mere S“ﬁiﬁ&@b BRSSP T SR eSS LOMSSiRG SF - °
hydrogen halogen oxo, alkyl, alkenyl, alkynyl, cyano,
R, QR66R1“3 are /46 sglg:cgeo)erg% rouB gor)sgslt:l%g fjhydrogen and aikyl,
wherain 543%(3 pmay%e O;Stlonaily s éﬁ%gﬁ;\, !t c)le Q’ fe substituents independently

of halogen, hydroxy, alkoxy, carboxy and —C{O}MNH;;

(O)NRGZlC(O)R622 cycloalkyl, aryl, and

r* NEICLQEYEIV]Wherein (B)sai alkyhi-alkany - alkynyt
saturated@M £M§IQ@;USMH§MQ%N§M%H}&% heseptionallys optionaly substituted
with onz SWstityiedwith-0near smatesHhstiuentSsising of hydrogen,
nalogen, ilependently selestedfromcthefraupednsistingrof -nr* 'R,
NRClgkeg en ey ant, axpNROTRE23 crcefB)Re035d heterocyclyl, wherein
() said alkG(D)HOR 6031 463 (@G0B ituents may be cptionally substituted with one or

Formula™

selected fr

5
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1-CNR60 -R604 , -N(R823)C(0)R824,
-C(0)NR623R224, - C(0)NR8220(0)R824, SR822
) 02R222 -S(0)2R622, - N(R223)S(0)2R624, a .
S Y5NR823R824, C(0)NR223C(0)12224, sﬁ%%*
-3(0)R223, -S(0)2R223, -N(R603)S(0)2R824, and
-S(0)241R822R624, and (b) 5said aryl and
heterocyclyl substituents may be optionally

rnore S“@u‘b@fﬁ@f@’i’f’iﬂﬁfﬁ @qlféteéﬁﬁbtilg %jj%%%’f@gﬁfé, haiogﬂin ocgyamo oxo, -0

RS9

Oﬂm" §8eleled frg gﬁtH& Foup £oisisting of ..
J&Ba Oﬁjgg a%gj% Oeljﬁqg%ﬁ)% 1;9 ;!Z S%)BRE dls{énfpi“;“ and {h)

sa!d aryl rocii)j(g (%f n s md Eﬁ)) (»Or)ali subéut d w:g one or mere substituents

mdepeﬂd néeeec B oup’ o ao n a! aEkenyl alkynyl, cyano, oxo,
OR®! C%ﬁ %ﬁg % oS e\gs @ Ok _ciomRTRE -
CIOINRT SQ)%% L?{B (Q}%N R;@%&Q\B@%w
02 R503 and IR62 are mdependently selected

g fremedhe greud. consisting of by drogen. AlkMLiaKkeNWhogen, aiky,
alieny, DGk AHYRYLWWhEseH () 8aidiIRTL,A06LRE2Z AUMIMAY one or
mare subBRQRHQBAHY- S bsiituted: WithoQNea£FROTRicgen, cyans, hydroxy,
carboxy, SURSHiMEnRIsIndepaendanily selecied.framthe.grayp
hydroxya@@ﬂ,&irﬁihﬁ@@;fah&mg@mb)@yﬂﬁfﬁ ﬁW@X%yCﬁﬂb@Wﬁ, s0BE6Qyents may
be optionalbkeynyilytalaatkynyk-hyaroxyatagpykeoarexyatkymykrous
consistinglit@)ysrhatoalkoxy, ydroxypadkoxyhsaadxy, hydroxyalkoxy, and
carboxyalgarboxyalkoxy, and (b) said R1 andR822 alkenyl and

alkynyl substituents may 15 be optionally substituted

RYis ﬁﬂfhwé?*i%”6?'%50?‘@%%%%%%&@%%@%1‘9 LefectEd

5”““‘”‘3’1“?6?‘?1@‘1?‘\'@ &Pbsﬁ E%h@l%ﬁﬁ“&fﬁﬁfﬂ'@éﬁaéﬁn% o) Fﬁk‘ycamxy

alkenyt, ai&é:f{b %(Ry |k&&oﬁaloaﬁi&5x y gnd alk Xnyamotrtuenis may be

C{0) NR‘m and N ED where| said alkenyl
optucnalysub m i ywnh on ore substatue;@t( a!1de khgyeﬂll sele tedf m the grou
B %% § |ona qrt)stltyuteﬁ WI{?'I eq lp

con&shng of halogen, yane 1y roXY, CArpoxy, 0xo

more substituénts’in ependentlay selected from the

R SR, G0N gﬁgmy@é DRIIE D YA LYATOXY, er, sy, atkeny
and elkynﬁ%@g%ym QEQ(J @JKMQMPLW QB%@&LW ngy(gg% :clmy substituted with 1,
2,0r3 quor%lQBaQ:}b m@g@%mqﬂpn%@ﬂ%&%gwn atoms, sald alkyl may
ve optienaﬁN(.Bs&Ztla @E@&ﬁ%re‘sggwyt&&%%gﬁﬂem from the group
consisting ﬁ@bm&iﬁ(@aﬁ,&g%angrﬂﬂyﬁab@aﬁuﬁ@nﬂh@?gkynyl,
carboxyaik@ddKyaRgk Sthstitue Atscmayxh e o piieRaklyks UbStWiRE* and R*
aikenyl andMiEONB:@LMOTE, Stbstitenis independently.selecied
independefir@pacting groupsconsisting ofdategeny. cyana chyaroxy, skoxy,
nalcalkoxyCashoxyoxog ertdxatikoxy; and 2/5  R221 and R222

are independently selected from the group consisting

SelecigyfsiiyEreg e alRyEs alkersy et alfepriyl ssais et sirr{adeunds of

Formula | ajlyeqraiafd IRyt iSemBtIvY1, FSaier Mathy dias? perompounds of

optionally substituted with 1, 2, or 3 fluoro

substituents, (b) when said alkyl comprises at least

two carbon atoms, said alkyl may be optionally

substituted with one or more substituents

independently selected from the group 30consisting

of halogen, cyano, hydroxy, carboxy, oxo, alkynyt,

Lhaimnaallamavs]l liviAdAvrawy rallamsavsd AaviaAasa ralla syl All, A 7



RIO OR11 Rl O N N Rat,"Lis., ".-Thrt-NFRI3 N
ROB(1-1 j Rit R8 2.--Th(999, /Th,ThN N Res 9R"
woPBN:N RecNR13 NN FOB/ CH3 R8

PCT/AB2607/001001

Formuia | and as definad in the various embodiments described thoughout this specification.
Hlustrative embodiments of these subclasses of compounds are described laler in the specification.
TABLE A

RY R® # R

NN e 1-2)
ROE (-1
CHs
R an
i
OIN B
BA a
RS Sy
Rsa/ (-4}

R10
RS R
13

R° (16}
;ﬁﬁ R Rﬂ
OVN l o SKK\/
i
6A
R N/RN =N R I 2N Ry
REB -7 (1-8}
RQ R'i‘) Rg R1‘!
F'QH [ N Fﬁs / N
N N Os N #°
ROL I Ris RS%NIN } =N Ris
(1-9) a (1-10}
R RuB
=2l RB(MO



11 Res R8 0. N F266 NNNR13 R69(1-6) R 0%NN
1413 p6A N N (1-s) Reel 1\R12 R1 NN R88(1-12)

WO 20067/122466 PCTAB2OKT/001001

HBC\O/\ . Hac/‘\.o/\

i

O\/NWRQ . OYNrﬁRE
N/]\///N R\\/N/J\\\N =N

- sée (-14)

TN T
o NWRZ Fooo N\/\/RE
NJI\/N RKNIN/]QN

R&N %
/
Ra/e (I-15 RS {1-18)
MG
O
o R CHs Cy
N e
N (T Oj/N I SN
B Y E\L E:26}3‘N Sy e
\NAN/\’/”N ' Ree’

Qﬁ
| 2
; NG NN
! I -
M N =
I M R WeooN
o
R4
7t

RO N)\/N
o 119) {1-20)
R
: R RS
!
@18 O N S R? R# © N =y R®
@ rr
R”\‘)\NI\N’/\/N R”\)\N Sy~
)
i HMRN \N \ R14
wis (1213 Ris” \\/\ (1-22)
R15 R15
RS ‘ I?B
I " 2
R18 O\\/N [ S R? RS OTN I S B
8
17 N/I\\N ./N R N \N /N
\ ~R 17 R
O\‘\/\ (1-23) TN, (-24)
/
R15 16 R15

11



10 wherein 1319 R'9, R11, R12, F113 are
selected from the group consisting of hydrogen,
Vwm@etggen Cl to C4 alkyl, -012281, and - NR291R%9!32ﬂ),(mmm1

wherein (a) when the alkyl is methyl, the methy ay

be optionally 5substituted with 1, 2, or 3 halogen
substituents, (b) when the alkyl comprises at least

two carbon atoms, the alkyl may be optionally
substituted with pne or more substituents selecte
from the gréup co 'nRg of halogen, OX@, CF
alkoxy WOrexys-and-wherein R29

ind {\ selected from the or '
fiydfo annd Cl to C2 alkyl; andiw R
20 246611{820071001001 Rio, 13169R17,

R19 and R19 are selected from the ﬁroup consisting
of hydrogen, halog n alkyl and -OR691, whe[;elnR(a)
said alkyl sﬁbs? tue/nt ay be optionally §ttbst|tu ed

with'orf ifuents indepée d
Ffr%wmjgmjuv&ons%tmg of h@lvoaffﬂ <0 3,

| )@Qgew 0(0)0R793,-Ne9R9 &
(0)NII2993R694; and R621, R693 gnd R694 are
independently seleeted from the group consistingrof
hydrogen and atkyl rIn another embodiment RI_r
RI, R1d, Rf2 g-' selected from dhe 'r
consisti ¢ Rhalogen 1t0 04 Alkyl,
ROR22Y, dhd “NR291R292; whérein (: then the aIkyI
[ yI the methyl may be optiéndlly substitated
Wlth 1r2,0r3 halogen substituents,{b) When the
é(flw{/b‘c@ es at least two carbon atoms, the r*
alkyl may pe optionally §ubstﬁUted’V\n:t e oF‘
substitiients sele tedjfrom the group o
halog 2 alkoxy and dr RS
WFher in R and R292 are m‘éle selected
- from, roup corisisting of hyq{e?j and €C1*o 03
alk§ll In aneother embodiment, R9' R1%; Fel, R'2, IR13
wheeire selected from the group consisting of
;5nydrogen chloro, fluoro, methyl ett(l%/

R* R s ected G roud Congis ng b rc{n hoy n, Gy lo Cy alkyl,
-OR™, & bur%ﬁ %@n\ﬁ}ﬁ ein (2) Lefrltﬁeua% lis meftlt‘] t’hf] et mBa/ be eéﬁlnaiiy
substituteddw ?(% Fg(agogenyéu stif en¥ é Ino&"l(aﬁl? y prrses at’ieast two carbon
mlno

atoms, the a y may e crgtlflorr]ta etns}( ?mlnho aor mMore su ents selec ed from the group

consisting © afr?wglgggt o%gntpq r%@oxy’gtagtydmg/‘ ﬁg'\ZHe :§F@’m91ﬁl Qge
mdepende§® %%L@eq ‘tERrMetQ&pg:r QH&HSQ&%%”Q&QJ Gy to Gy alkyl; and
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hydrogen, alkyl, and -OR991, wherein (a) said alkyl
substituent may be optionally substituted with one

wo 2(}%%&@0@ substituents independently selecteg quﬂmwmml
the group consisting of -O0R699, -0(0)R999, -
C(0)0R602,- and -C(0)NR592R994; and R621, R697
and R694 are independently selected from the group

.consisting of hydrogen and alkyl. In another
R” é‘mBod?m Nt R4 RIGRE! ‘Iﬂi ¥ OREASHER Kigogpen neoaen 2l
ano O elTBR TG T o o “°“a‘6fﬂ%s“d g, L
substituepls | :ﬁe@ﬁ?%ﬁ cte HZ ﬁrﬁx@ﬁg@:{){; 5@ ] d ‘- d
ﬁgﬁal% D) ﬁ(?)l‘ﬁé%ﬁ epen en ly selecte

Com iy G e
from the %wzc&ﬂ_'s neﬁ_@f&a
i-:%!}_'o =8 em% OlTlLeIQkL GIE!ZQHQGHLSQQA_&M fram the group consisting of
hydrogenQHa(g% ‘(Q%%)Ot‘@ I\ngﬁ( é}% Uhen ihe alkyl is methyl, the
methyi m%;&?}(lgr)g t'aubsgtleggiﬁp)%@’ij@g;’ sﬁﬂgue &QQNJFQ%G atiyl
comprssngQQW@QG& %rﬁé%@fkmﬂ%@%mny suﬂﬂt@%nh ane or more
subsh{u&mgggmﬂtt@f F QI mHJls@n& oR;aob%rS@l@@tetdCerym@ hydroxy, and
wherein @FOLHA €O @gﬁtj%n@n@rééleaMr& e @ngm@miﬁm@mg]d o
c. sy heterocycyl wherein R2 may be optionally substituted
ﬂSnﬁF@A&iﬁiﬁﬂifiﬁnFﬁffnﬂJlﬂﬂRm. rfveneemboediment afsisting of
hydrogefr otmLter k. Rhis selected fromrthegroupconsistingof metoxy,
ethoxy. fohenyluandeaid toeh@nre miberéedirmgiieteroanylenyiamino.
optionally substituted as provided in Formula I. In
in anghostirererrb GdifmeRt 6f FormLIA 9 P dsidetebtative consisting of
rvéroaereih thie @?ﬁuﬁ“%ﬁéiéﬁiﬁﬂ%f”ﬁ%ﬁ&}ﬁéﬁﬁ apIpgy oSt i one
or mere ISR A S Ete gﬂm AP sOS iR ™
CIOI0R s BYGGIORE ik Forthbia T, 1A"SR otH&P‘éePﬁB%%ﬁ’fﬂ%‘ﬁ’f%?"m e group

cm'““%?ﬁ%ﬁfé” R §elﬁcL§:d from the.group ¢ n&stwggoumons'smg

cie fro

v PREHVERRG 2 “ifo ember ﬁgng 6%9@ y‘" " e
S éﬁ‘ ¥ stipsti ca%@rayl oamaﬁ} g Ha oH, -
cmmcrﬂ@ 18E.E '81@9 'éﬂ%rE 59{"@ eb!@ is selected

from the group con5|st|ng of phenyl anda5to 6

emboaiNEMBered.ring heteroaryl, optionally substituted as
in enPEQMIded in Fermula L. lR.anether embadimant:ofi sna s« 10
membereE@fM%obeﬁ%{iﬁeia@d@ @ m@m@@ﬁ@ﬂuﬂ@g}m@wy&mum b
that comprises 1, 2, or 3 ring heteroatoms selected
in ond KON G Gr OuPueaNSistingof oxygenandspitiogean bt a 3 1o 10
membercQITg rembodiment,clisormuiartyiR2 1S selected:-fromesmbodment of
Formuia ItABsgreup consistingcofiphenyhethienyls fut arybseced ring
heterccyctiia @by, srrdazohydopirrazolyluis ox artiykrisothiaizofyoua | R*
is se!ectec’:{wa‘gm%yﬁdihﬁ@q Fftﬂ‘a%@ﬁw ’aiﬁmdmt’)etpﬁdWQ}qvﬁwh optionaity
substitute g oisA ngxaEz 6y I esede m@meﬁﬁimubyﬁm?lected from the
pyrimidinyl, pyridazinyl, benzofuran, and
benzodioxolyl. In another gmbodiment of Formula I.
R2 is selected from the group consisting of phenyl,
pyridinyl, pyrimidinyl, isoxazolyl, pyrazolyl,
benzofuran, and benzodioxolyl, optionally
10substituted as provided in Formula I. In another

~ralrhAAI A ArE AFTFArmatila l DD i ~cAlAA+rAA frarma +Ih A



\NHN NH " provided in Formula I. In another
embodiment of Formula |, R2 is selected from the

roup, consisting of phenyl, S1,----- 1 and, each
WO 2087/122466
opti ohally substituted as provided in Formula [/ Bzormooet

another embodiment of Formula |, R2 is selected

from the group consisting of phenyl, S..--"Nh,NIN_2, \

NN.."--."'---- N 20and,"..--', ..,...." 12ht\N CI\ 1
qroup cgmst:&g caém;g’!y ?nd ae%&ﬁn& ﬁé"%‘/h@ﬁrﬁ%ﬁtm@aaggubsmuled as provided
n r°rmﬁ?b\}“cfé‘&“fhei’i“&?ﬂ*ﬁm’éﬁl%fﬁ“ﬁ‘ﬁ&ﬁéraé“rﬁ BEERRTEAtegf!rcan! hat
cemer Sl T K 6 SEISETEH TR the oL e oistig ot o

in ope emb(Ydi’mem of Formula |, R? is selected from the group consisting of phenv, thienyl,
furanyl, thiazoly), imidazalyl, pyrazolyl, isoxazelyl, iscthiazelyl, pyraziny! pyridinyl, triazinyl, imidazyl,
thiophenyl, pyrazolyl, oxazolyl, oxadiazolyl, pyridyl, pyrazyl, oyrimidinyl, pyridazinyi, benzofuran, and
henzodioxolyl. In another embodiment of Formula |, R is selected from the group consisting of
phenyl, pyridinyl, pyrimidiny, isoxazolyl, pyrazolyl, benzofuran, and benzodioxoly!, optionally
substiluled as provided in Formula |. In ansther embodiment of Formuta 1, R? is selected from the
group consisting of pheny, thienyl, and pyridiny! optionally substituted as provided in Formuia &

in another embadiment of Formula |, RE is selected from the group consisting of phenyl,

N _0
p %C“) : ;H;\C\“f: :Q\/O QN, /EU | aﬁj
O wa/\) O and){\/”

provided In Formula 1. In another embodiment of Formula |, R¥ is selecied from the group consisting

each optionally substituted as

of phenyt,

SN -
= 4 J =N
= , and , each oplicnally substituied as provided in Formula I in another

ambodiment of Formuia |, R® is selected from the group consisting of phenyl,

N N N _
— e P s
s A _%"‘— A, 7 s 7 Jand” /N,

aach optionally substituled as provided in Formula L In another embodiment of Formula |, Riis

selected from the group consisting of phenyl,

s/\ /\]

!
= sdn
, , each optlonally substituted as provided in Formula . In another

embodiment of Formula 1, RY is selected from the group conslsting of pheny! and pyridinyl, each

14
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, and, each optionally substituted as provided in
Formula I. In another embodiment of Formula I, R2 is
, lected from the group consisting of phenyl an
we mﬁir%ﬁ%yl each optionally substituted as provﬂed i e
Formula I. In another embodiment of Formula I, R2 is
phenyl optionally substituted as provided in Formula
I. In another embodiment of Formula |, R2 is ndmgl
F’“‘mP)”ﬁﬁ‘iih‘éﬁg%fbﬁﬁﬁﬁéﬂ”ﬁ’ﬁ rGVAETSE RPRGPRLAL T |t phen
opt onagﬁbbm&ﬂc i’;ﬁggﬁfﬁf&i}ﬁrr&a ln ano herlewﬁcéhmem of Formu!a Z) is pyridinyt

OpllOﬂﬁWSUbSi{ uied asSGBd%jolrhgols uixtfgiagl 61fan%§|ha§/1i odim n%oéfé rmula i, R™is selected

optionally substituted as ided in 5Formula .1
another embodiment of Borm Ia I R2 IS selected
fram Enefslg‘f?%% E?{?ﬁ‘f é‘g?é?l hg“olr;ssé a' eogacly suo ttrtL(J)iQ "Ibéromded in
Formula L | a&other embo ‘%) oequilan FQFI'ST(!'U ?‘df nlf?‘ grcup conmstmg f
em odiment, gs. IS, optlonally substituted as provide
rmula }<1738 one embodiment of Formula 1, R2
| may be opt onally substituted with one or more
< stbstifyerfis $6Selecte (S OMNG, AOUD LAUNNIAL! nonon
halogen, oxo, aIkyI “OR" cl, -C 0)R20I, -0C(0)R20lI, -
C(0)0OR201; 20'R2D2 and C(O)NR201R592,
wherein th alk | substitutent may be optionally
embocfir%up§n§£u£éd)m O%OQJ“)[QLQJE@L@U Q§EFEH&Q'{§ Formula 1-1
independently selected from the group consisting of
in ofRHPENer0X Bsr IRZOI ANk e ) ORA0Z: Wherein-fts Libsttents
selectec N2 ARtk ReSaserindependentlycselected fron the, -
ojorRgromgeahsistngofthtdregen ang(Clute:Odnatsyhebhioraly
subsiivdfvanothe rembedimentotldonmela:ds R2 maydpeonsisting of
hatogen,@piiamdllysubsiritechwithRGh& 0 rm BTeesuibstituentselected from
the grovicependentiyesete étad-friwh the group consisting of
halogen, cyano, oxo, C, to C4 alkyl,

In ancther ambodimant of Formuia |, R may be optionaily substituted with one or more
substituents independantiy selecied from the group consisting of halogen, cyano, oxo, Cq to Cy alkyh,
SORM™LNRPIR™E LCIOI0R™, and ~C{OINRPIR¥E wherein (a) when the alky! is methyl, the
methyi may be optionally substituted with 1, 2, or 3 halogen subslituents, (b} when the alkyl
comprises at least two carbon atoms, the alkyl may be optionaily subsiituied with one or more
substiluents selecled from the group consisting of halogen, Cy 10 C, alkaxy and hydroxy; and
wherain R™® and R™ are independently selected from the group consisting of hydrogen and C, to

Cy alicyl,

In another embodiment of Formula |, R? may be optionally substituted with one or more
substiluents salected from the group consisting of halogen, Cq to C, alkyl, -OR™, and —-NR*™'R™,
wherein {a) when the alkyl Is methy, the methyl may be optionally substituted with 1, 2, or 3 halogen
substituents, (b) when the alkyl comprises at least two carbon atoms, the alkyi may be optionally

15
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NRR, -0R2431, -201202-C(0)0R201, and
-C(0)NR201R202, wherein (a) when the alkyl is
wo 20inethyl, the methyl may be optionally substituted With o010
1, 2, or 3 halogen substituents, (b) when the alkyl
50comprises at least two carbon atoms, the alkyl may
be optionally substituted with one or more
Ubsmuls(ybtstltuents selected from the %rouy consisti ng p g,
S ﬁ \Tn h ong orémre sﬁiztueinis se ecieddopf up Conss mg aogen oxo, Uy to
G, aikm\ drox rem ag en)égﬁ iy sele ?ﬁfrom the group
cor\smimg?@ydmgen an %hin epen ent yse eCte rom the
group conS|st|ng bt ydrogen and CI to C2 alkyl. 25In

In oni& e%ghgrl;ﬁe%mkf}ggﬂpﬁﬁﬁ ‘9(/ Eeoormyallﬂi éﬂbg%tm@% pr% or more substituents
setecied APHORS Mpwmuwgmmtbmwf OB oSLRSHIENS .
trtﬂuoron%@‘ye%g% xﬁﬂ@k&@%@@%&%ﬂ@@%ﬂg&ﬁ h@l%@% g!tlwggyﬁammo
eehylamﬁrgélé@l w&/TQRQQABHQMerM&%@mBZ@Q&:IM’ME@%({%}@HEW substituted
with one \WRRR thesalkylismethyhdhe methylimaybe-aptionalyreiny,
meihoxyﬁiﬂ‘bﬁgmmy,\%whb,%ezy@ﬁir& balegernshhstituents, (b)

When the alkyl comprises at least two carbon atoms,

i erthenalieytmessbe-opfionalyusubstitutedowithronesorents. In
another gNGHE S bStituent s’ selectedfronrthiegrauprennsisting
embodingf: hElogen, BxoEitec0 atkéxy anebydroxy; and

wherein R231 and R222 are independently selected

n onfresPRetE R CaP o SIS BRhYotet-and CI to 02
alkyl. 5In one embodiment of Formula I, R2 may be

i O“%Eifﬁ?ﬁﬁﬁy SRR S HIE OF FBFE-SabeiR hRE e soects
o e SEIREYS RGeS B OBt T BT CHTBRgT B o

methy! amma ii ﬁ;i»a in oroln aTI %Ut bod séﬂre]ciatf Fcrmul I, R¥is substitatdd al the pera
position V{fihﬁy u%stn‘uem P P the é/ snst d offuc meihﬁ trifluoromethyt,
ti

methoxy, an uoromeihox boe:élr%e ?<iyo’r éy’sp Hqg(dyél the para
sosition vh Utoxy, amino, methyfamlno imet y amino,
ethylamlno and diethylamino. In another embodiment
In ompgrrFQJlig‘ llor% m@% Q%CQQ§ Q‘m@rggr(%'pl Q%Eﬁt@%:\’é‘&lﬂg of Formula
I-1, Farmm%,ggrmgn%.%%mﬂgﬂtg, .%lﬁé}tﬁd Ffm@n m@m independently
selected f%%ﬁt%%ﬂﬁ}g:&ﬁlﬂk@éﬂyw&my&ogﬂzﬂldw’em,e_t:hyfl; LIOIRPE, LOCIOR™
wojor*1 Onpelrengys tiftuoroprethexy, ramin e ssethylamiQonaty

sunstitite@d dinnethylamings ircl-onecaboediment ofu-armula of
haiogen, dyoRERIS, Stbstigre® widlirorie, 8 raore’fluonsubstityentsied rom
the group hanginiatheremrbadipnent BFFo rmvtika dpREks! of Formuia i, R is
selected gl lBtiteried Twithh emesfhaof substiteafomuandthiersin R° R R™,
R™and R geritsdirnésnty of or frval ad o R deititystituteekwithvawoo, skl -
OR™, -C(fIForoBUPSTTHUSRISR 15N ORE erhteReRt of ormisalky
substitutent PRDOECEPFEtREEEHHALH ?WHW“PPI‘ {viil] ’é‘i‘ﬁ’ét‘ﬂn‘ﬁéﬁfcm from
ibe croup 5P LIECITR2CISCE D ST UREPEL tHEFAIE PBSIBRR " =
‘”de@e”ﬁeﬂ\}hﬁe§°‘§?ﬂfﬁ°§tl‘ﬁﬁéfﬁfpscé’r@ﬂf@cffﬁ%i‘ﬁﬁﬁ@‘b%ﬂ6 é%s’i‘éﬂﬁ@er

of fluoro, methyl, trifluoromethyl, methoxy,

trifluoromethoxy, amino, T©methyiamino, and

dirnethylamino. In another embodiment of Formula I,

R2 is substituted at the para position with a

substituent selected from the group consisting of

fluoro, methyl, trifluoromethyl, methoxy, and

+riflitAarmmanstlhAavns Iim AarmvaAatlhhAar ArvalhAadirmAaAarnst AF FAavrivar il
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and -C(0)NR221R232, wherein the alkyl substitutent
may be optionally substituted with one or more

wo 054Rstituents independently selected from the group .
consisting of 30halogen, oxo, -0R233, and
-C(0)0R223; wherein R231, R232, and R203 are
independently selected from the group consisting of

dropgen arlq Cl toC alkhgl Ina ot her embodjment

embodim 5 58 ected omt r uprn eAconsrsisr}%o o ulal 1, and
Fgg} from t

Formulaq Wﬂ@f@ly rl? are independen l roucRrrlam the group conerstrng

of hydre en gt rJlgal L:%arw'l ]a %r@?r%@a&y i ah}%r?!agrbochment of
Formuleal? sﬁ%&uﬁ ffo ;g%& %gﬂ ﬁa,ro%s!g%e@ ?Q%‘ﬁ“r anci Formula 18,
wherein %e @Et r%!%@ &h%&{&h‘&a‘éﬁ?@%éﬁ@&m tlh]y Q!;ngg&rsimg of hydrogen,
fluoro, nn@r!rpg%m%pyl %uéyrlelheg%&her@@l&%e‘g&;}?ormula I, R* is selected
from the'&gr(m%agg- co'r*g!;@g%? R%%EL:-J.NR%%BZ@Z@BQR% R R"™ R"™and
R"™ are fﬁ%}%@@%%&g#\ W@n&%@k%%é&%%lk@%ﬂttrifiuoromethyi,
and medfB@Y be optionally substituted with one or more

in aSUbSIttenisindependently selectecfrom-the rOUPheren R s
select=dGOASBISHAG af:-hale gen;ex0i-BR223, endo-E())R223:xy. in
another wherein: R231yR 28 R; anduR233 aredndependentlyate A

selected from the group consisting of hydrogen and
- Kbufritgniother embodiment of Formula |,

In o@@@@eﬁéeﬁé@nﬁbﬁﬁiﬁ@d Groesstifl TABR RS rrsréﬁh@%rfe
attached FRAACY-T A PRI T8 YRENIRRC R ppicnaly subsituted
o rou RIV IR aRAFLTEAFETHtEDErtenty Selebier s
they are ) e e yl, opticnal
substrtutgg};ggi%%é g@ﬂ%ﬁ?ﬁ 38:1! Lﬁ}rfa éﬁrﬁwﬁl&c}déh yg;rﬁtzt with the nitrogen

to which thﬁ/ erﬁ at achedf r arﬁama y Of %\ésatuualte%f toé’%egﬁbsere erg eaierocyclyl

optronal!y substit ecf as revr edrn or

oup nT Blfe A consisting of Formula 1-1,

In one er%c!:%m %J@o;rm@a 1%@%@*% gér% pthl L'o@rl% \ﬂ‘n:g tES %re
sttactied %regmgeps@me@ﬁrd%mts& o Ahe BIOMRGODSISting
pi perazmg, WQE%@% ﬂ %EQy; m@mytket;@tmgmlm@gmhyaMrazmyl

merpnoif NSO ARcther.embediment obkeimualaR2 is
selected from the group in Table A consisting of

In andn@FBMIRIAxL enehdrormuhar lxbypwhesein Ry Rdykre anehec form 2
Ws are independently selected fr the grou :
consisting of hydrogen, quo l, Iuo
and methoxy. IDIn another e |men of Formu

heterocyCRzeiﬁtaS’fpﬁ@\éldﬁd imdsomaula 1- 3 in Table whereln

s sel cte from the roup conS| ng of hydrogen
gé%\hm i nd &thoxy. In
noth ent odr nt Form e R2 substituent
is as pro d inF ula 1s4 in ab|e Peach optionally substituled as
provided iipilodliments of IVRBAR68 Substituent 15In one

embodiment of Formula |, R66 and F162 together
with the nitrogen to whichithey are attached form a
partially or fully saturated 3 to 14 membered ring
heterocyclyl, optionally substituted as provided in
Formula I. In another embodiment, WA and R62
together with the nitrogen to which they are attached

fAarimt A~ mveardiallyy Av F1illhy cAatirivratad E +A 7 maAaralhAara A




optionally substituted as provided in Formulal. In
one embodiment of Formula |, R66 and R62 together

wo 0With the nitrogen to which they are attached qu]gmmmm
heterocyclyl selected from the group consisting of
pyrrolidinyl, piperadinyl, 75piperazinyl, morpholinyl,
and diazapinyl, wherein the pyrrolidinyl, piperadinyl,

ina o heer[e?'n%m}'/nlé n}{qrgqg!m%lét%p\gth%f\azn g‘g’;en)(o m%h re altached form a
tionally SUbStItUted as pI’OVI ea In Formu a

another embodiment, FAA a %ffh&rwh the
nitrogen to which they are attached form ar
heterocye {szelected from th up CH ing of In

FOLD CONSISt

e hSther embodiment R%g4 and Rtogether with the

itrogen to which they are attached form a
@terocyclyi selected from the group consisting of,
nd each optionally s%%w@ﬂrs%%@yéé §¥Q§U:§4t‘?ﬁa§‘o§wr embadiment, R*
andR® ergyg%g 40 UFQ%M Ia.LInanother. emhodinent, R3Aded i

cormus@d R68 together with the nitrogen to which they are
attached form a piperazinyl as provided in 5Formula

l'n'gr%1embodiml{ﬂi‘%aeemm%g}tﬂytn@y %@ﬂl@\@@ B&&uted with one or
more suft}ﬁ&@‘r@ﬁy&:'é«‘idm@yeb&e@mﬂ@dlMJ;S&m&ﬂﬁdyM&QE!ﬁg@[ cyano,
oxo, aiky{nOEE@’,SUmFEUeﬂtﬁdﬁﬁﬂpﬁﬂd@nﬂwgm&@t@d framAte™, wherein (a)
said alkyQLOHP-EONSIStgehhydrogen;-halogers oyangisoxegsndenty
selected afkybe D1B664:C{BIREL ;SR (OYORBEBMNREDIREBZ, and -
ONRINTRS61)C(0)R662, -C(0)NR641R602, wherein (a) |

R @ Seid alk§l substitetstinayclse optionaty sttt tegoaen and
sikyi, whiyithebTHE B MBFE SHbSHMtRINS THgRpREIEe iy Seletteg bsivent
sndependﬁr&meﬁ?@ddrmlﬁ @;‘6‘[‘?§i‘§‘ﬁ' @gdfrﬁa‘;ﬁgé\,ﬁno_,@FQ@Gfecafboxy oxa, alkynyl,
haioaikynycw cpe@@;glyi @M}:W@é@lkmp@g%ﬁ@gﬂdr%akny and carboxyalkoxy.

C(O)NR663R864} anq Fr, R661, Re3 and R68I a

In anmh embod ent ihe F h?t 510G CtFl ma beo honali subfilluted vtmh one of
Nty sel8cted €grod consi
more sub utu n smde onde ty le tec from the rou h}i rogen h c§en atkyl, and

REY, %%m Pgsaad yl su@s Xeht maﬁ)e optic y sabcingu ed wath one cr oTe subst:tuenls
mdependent seiec e from th g%(ap%nélsﬁ%l%ﬁ%%‘gte éﬁé& Q%Q{ '&8!’&5“
sreeSUDSUenis ISIndepepdentiselected MRS GIOUR. o
Cons,sﬁﬂgco(p;;g,g %ngpg @alogen cyano, hydroxy, carboxy, 0XO,
alkynyl, haloalkynyl, hydroxyalkynyl, carboxyalkynyl,

In an@lmyadm@m@lkﬁ’xyndh&mgﬂllﬂ%ybcacﬁd:naliy substituted with one or
more subGREBOXYRNOXY, dnanotharaembodinaent; the:R64:004d aiy, and
-0rR*™, wiR68 (heterogyctyd.maybe optionallyistbstituted withsubstiuents
independd@i@e@Etad from the group consisting of halogen, -OR®®, -C{OIR®™, -C(OIOR -
NRERM and .GOINRFPR™ and R™, R®® and R™ are independently selected from the group

consisting of hydrogen and alkyl.

18
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more substituents independently selected from the

group consisting of hydrogen, halogen, alkyl, and
WO 29%91-295661’ Whe.rein (a) .Said alkyl SubStituent.nl;](?"}),{i]?’.?%(}'ilt}()l(}(}l

optionally substituted with one or more substituents

independently selected from the group consisting of

halogen, -OR818, -C(0)R663, -C(0)0OR663,-

NR666R665 and -C(0)NR663R664; and R60I, R683

e PBE Ae T BR TR SURE IO e Y Bt e o

more SipHENSHIRE BF MY AYGEEN dhd ARy 1= SBiR anbifigr ™ = = 0%
whersn EiBOAhERY. the R 2O§fﬁ8fﬂ%5éiésﬁfé%%¥“8&§/”8|°§1mﬁ%%3‘2b6‘é“ﬁ“"s
independent selaﬂed from th .%rméaonsi.ilﬁg of -OR™, -C OI)R s O{C{R ,-tan -
CIOINRTIR :Qr% X&%@%&J ‘ ar\évfl?dep%r%%%rseecte 2 Selgrléluepr‘]:osn isting of
hycfmgerl}rég&eggpdenty selected from the group conS|§t|ng 0

hydrogen, halogen, alkyl, and -O0R641, wherein (a)

in ol Ak substituent may. he oRfionalY SULSIEL i oo o
more sué’é’dmn‘?ﬁ;%e%n@ﬂ&%e%@i@ﬁ%%@&%d9%9@%@%%&?|ﬁ«}8@q atkvi,

nyoron IOMIRE-QLAMR cansisting.of halogen, -OW163,
-C(0)R663, -C(0)0R663,- NR60312664, and

In an&é%&b&ﬁ@@&%@ﬁémaﬂ%&@@&m%ﬁ& aﬂ@mgsw@d with one or
more suﬂﬂ@@rﬂﬁﬁﬂd@ﬂﬁl&}ﬁiﬁ}@éQGEEdoiﬁramngEcgfﬁlﬂ@ 8®mlasistbngcm, .
cHcH, Gfhydrogecrand ahicyl-crdmanothen.embadiment:the. -
cr.cHARmantRae hetecocyciy.neay e iapionallgH.c(CH;)0H, -
cH.C(ostbstitgtedaiith:one-orMiore substituefitsnt, the R™ and R
reterocyifniciepenaéntly selédtedifropviheegrontipecongistidgyielected from
the groudrpyehigigeth Dallkarh: &fd “OREG T wheRsINSaT s aId -afkif:<H.08 -
CHLHIGHBSTITENt vy b b ptforraiy Skstituted with one or

more substituents independently selected from the

" “BRSUBESISHIG o OREYS,CIOJRESE, "L (C)TREE ™ "
ore S““é‘ﬁ“&ﬁ"—%&eﬁﬁjﬁiﬁﬂyeseeféﬁéE‘é”f PR L S RS oo
ancther embadiment, the d R™ helerocyclyl rrﬁyoi?%o %aonal%subsmu%ed with gne or more -

an
are indépendently selected € group consisting
CH:CH,OH

of hydrogen and alkyl. In another embodiment,
EmbodimiNE ﬁ;@&n@@%ﬁee heterocyclyl may be optionally
in on@%%&!%ﬁ@gﬂé/mlaqm iQ&rtQQ[C%EQH Q&MLH@@&%titutgd as provided in
Formuiz INFSRENARNHY. Selecied fTam. e 8roup £aNSisling ks =
provided INYSIFREEN, RYEEOXY .M o HORVE o)l KY L, 2y, optionalty
substiui=AIKYIcaaoxalkyl, carbaxyalkykandramingearnmd, aiy,
optionatly Bvaneiherembodiment; thenREABRhRa@ Formuia i, R® is ethyi,
optionaly heteraeyebdvmay be-optionally substituted with one or
more substituents independently selected from the
In onegprodgreunsisting [0f kydrogeny QPR CH3: 2RCH2EH G ed in
Formula |.- G H2GT-42EHS cTCHRGHRDHZE LB pCH(GHBICHSs or more
substituentG(EHZY2E M8 «C(C MBYT L CHROH! hatm@@q;qgfgq'ﬁ‘gpﬁrean R¥
is sefected {TH gmﬂgw?ﬁm%ﬂe@%?@ﬁyh wherein (a) when the Gy to Gg
-CH(CH3)CH(CH3)0H, - CH2C(CH3)20H, -
CH2C(0)0H, - CH2C(0)0G¢CH3)2, and -C(0)NH,. In
another embodiment, the Rea and Rae heterocyclyl
may be optionally substituted with one or more
substituents independently selected from the group
consisting of hydrogen, -OH, -CH,, -CH2CH2,

LI/ LI LID/,LIDONALY LI/ LID /LI NLY
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Embodiments of Re Substituent In one
embodiment of Formula I, Re is C1 to C10 alkyl,

wo n@ptionally substituted as provided in Formula iy 0 B2007001601
another embodiment of Formula I, R8is Cl to
alkyl, optionally substituted as provided in Formula l.
In another embodiment of Formula |, R8 is C1 to Co

alkylis 1 efriyll tf(})fpny nlafr!a¥ bg’?oﬁ) nggps%gls{égtgd %;Sthgroélraﬂuor sulbsigfents {b) when
the C, to a Y] cao'mprl s a2 E%%{ &l & o a‘ %Qa&? may ﬁe opi: a{!y sy sﬁuteé with

one or TF%J; g&&tu&l@ épg’Bé 9}/ se y{}%lf! %ug:[r up COHS OVIQML,XRH Cyano,

coxy! M n tc KOX
ot A0 OB RN O B L

In one embodiment of Formula I, Re is substituted

In aWj?tg' éQQJ&@@J—M\%ﬁ%@WRQQL iﬁ%kp Bgt\gf@@psdlﬁtituted with one or more
substiuRFRERHAL N anether embadime: Al Farmida LR8,. aiox,
ha%oa!kyﬂ?@é{o@@l@@&ﬁﬁﬁ&}(y%ﬁ@i%teﬂrWyiElmdim%@Ear%%r;ﬁ{oxy. In another
embodinsitbstitentsinde pendeantly.selected fromthe:group:s
ndepen@ONSisting ofaloge nante0R80L, wherwimiae, isd sikoxy. n
another geletted fromuthergreus consistingobhydrogemandbsiuents
indepen@liteBaedlieyl hwinereimnsiéa whenithe B 407Can aklikydr gnbodiment
of Fermypefliy sithierthethyi-miayc ber optiomaly-stibstitittenkwithy seiscied
from the grog e SIfROPSedstitertpits MY witerxthad@ite. @@nother
smbodimafc ol FEBtpResh ReUPst WIS SEAFB U atorac e wikeyls
ndependii NP HE GPRB AR SUBSHttREGARA B Y B fhore

| sllébstltudentst independently selected from the gro up,,

n an(o:oeﬁéem e} !men o oy ronélaelnR éi/?i’l l Su st:tt;f?g%it/h’ ——Ogrb,omkryretaxo is as

provides mlf({i/rﬁij/f halcalkynyl hydroxyalkynyl carboxyalkynyl
in anglmroex bd:m Iqaué !é?gyrgg ¥%<"? )(dng}ly substituted as provided in
carboxyalkoxy, In anoth er embodiment of Eormula
1, R881 is C.) to C," alkyl optionally substituted with
In anLAFNUE SHPtiTuents independently sslestad il ssiiuied
as provicdN@ GraW consisting of halogen, hydroxy, carboxy,
alkoxy, haloalkyl, hydroxyalkyl, carboxyalkyl,
in andnateatkony; bydroxyatkexyanch gashaxyalkoxyhul. 13 in Tabie A,
in an@RotheridOembediment ef -enmulark iR irray-ie. 14 in Table A,
optionally substituted with one or more substituents
In andifyel @praridenthf sele ctet fromuthie! groupiednSisting- Gfin Taols A,
halogen, haloalkoxy, hydroxy, and alkoxy. In another
In anogsen BERdfimiehe 6 Féthitliat 1 RS tecbeoptivrrajormule 1-16 io
Tetle A substituted with one or more substituents
independently selected from the group consisting of
Addlional EsgHiRESy and alkoxy. In another embodiment of
Formula I, R8 is ethyl optionally substituted with one
or more substituents independently selected 15from
the group consisting of halogen, haloalkoxy, hydroxy,
carboxy, and aikoxy. In another embodiment of
Formula I, R8 is ethyl optionally substituted with one
or more substituents independently selected from the
group consisting of haloalkoxy and alkoxy. In

ArmeasthlhAar ArtvalhAaA I A ARE AFTCArvmsila l D E i Al

Formuie
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30 In another embodiment of Formula | , R8 is
propoxyethyt, as provided in Formula 1-15 in Table A.

WO 2 In another embodiment of Formula 1, Table A.
ﬁ@n‘G{rlfluoroethylethoxy as provided in Formufd”?lf'gmmm
in Additional Embodiments The following are
additional embodiments of the compounds of
Formula I. Unless otherwise specified, substituents

The fa4d 5;5‘?8%“@61 TROEBHLTA'F. LTRSS BRRBYAIn NS B =s
speciiedeyy fﬁﬁgfatﬁ TBIET WHERR2, Fr-'i‘é% SREE AHUCRE AR v

w00 ¥ Bletetl ot the VB Sbediments provitea™

Embodlm?ﬂﬁvgéi%ﬁ?{ é’g%r‘% %ltrt_]%tvc\ila %{3(% g%rﬁ:rﬁlkelf%yfpt%tétr%g%gered

hetercar

in onbaee:[%lég%@d ltr;:ormu a ES SQ'EE?meIe@%E@c%L%Jt nR%pLen andStog
memberéﬁgqll%%tggogampefg ﬂﬁQk‘ﬂh@%lﬂé@%& I)P W gg@galgstgsi ituted as
orovided: PIEMBEISGING heteraeycyl, wherein the-R
rormula@Nd heterocyclyi may be optionally substituted as

in orREQYVILEE1R; E(S%mhl«i}la* ks @QQC«B@H%@ML %&@Q%BWE@Q}A and 510 6
memberdVilR OR85 1L wWheiRiA:REHLisras RFVIHRM dicnaly sustivted as
provided in Formula |, and R® is alkyl susbstituted with ~-OR® wherain R*™" is as providad in
Formula L. In another embodiment of Formuia |, R is selected from the group consisting of phenyl
and 5 to 6 membered ring heteroaryl, whersin the R? phenyl and heterocyeiyi may be opticnally
substituted as provided in Formula |, and R® is alkoxyalikyl, wherein the R? alkoxyalkyl may be

aptionally substituted as provided in Formula £

In another embodiment of Fermula §, R® is selecied from the group consisting of phenyl, thienyl,
pysidinyl, and isogquinolinyl wherein the R phenyl, thienyl, pyridiny!, and isoguinolinyi may be
optionally substituled as provided in Formula 1, and Riisa (C4 to Cjalkoxy(C, to Cylalkyl, wherein

the R® alkoxyalky! may be optionally subsiituted as provided in Formula |,

in anothar embodiment of Formula |, R? is setected from the group consisting of phenyl, thienyl
and pyridinyl, wherein the R? phenyl, thienyt and pyridinyl may be optionally substituted as provided
in Formuta 1, and R Is selecled from the group consisting of methoxyethyl, sthoxystiv,

propoxyethyl, and iriflucroethoxysthyl,

In another embodiment of Formula |, R? is selecied from the group consisting of pheny! and
pyridinyl, wharein the R? phenyt and pyridinyl may be optionally substituted as provided in Formuta |,
and R® is selected from the group consisting of methoxyethyl, ethoxyethyl, propoxyethyl, and

trifluorcethylethoxy.

in another embodiment of Formula |, R? is selected from he group consisting of phenyl and
pyridinyl, whearein the R* phenyl and pyridinyl may be optionally substituted with one or more
subsiituents independently sefectsd from the group consisting of hydrogen, flucro, chioro, methyl,
methoxy, athoxy, isopropoxy, hydroxy, hydroxymethyl, ethanone, dimethylamine and ethylsulfony!

21
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10Formulal.  In one embodiment of Formula I, R2

is selected from the group consisting of phenyl and 5
W ﬁml;qngz membered ring heteroaryl, wherein the Recwm 01001

p enyl and heteroaryl may be optionally substitute

as provided in Formula I, and R8 is alkyl susbstituted

with -OR851, wherein R551 is as provided in Formula

I. In another embodiment of Formula I, R2 is selected
= R SIS GO CoRSTating F s ﬁ&‘/l‘“"i"éye“ﬁd BRGE e

ﬂu”mhwemfi?fgred ring heteroaryl, Whereln the R2 phenyl
n a?é??%r%en uﬂerg Jyormrﬁy Qzes tclgg]falny Se%tgnsglgclilts(,?grﬁ of phenyi and

pyndmypwgeremQhe H"! heny anj pyr:ijmy may be Dp ona y sué/(fltu yg ’\NW. one or more
substxtuenglﬁepencleg ¥Qec|§¥ rom %e grouppgngnt%g)!f %atc):gytlfliuoro ?h%oro methy,
and meRg \é ;J@J:(PJJ‘EJ Qh "Qroup const!:n\gqug %fyﬁml%% Hpt?yngnd

sropox@ifrormula |, R2 is selected from the group consisting
of phenyl thienyl, 20pyridinyl, and isoguinolinyi
In anﬂ@@l%m@wB%&hﬁdW&f H‘Hﬁ@bﬂl; (BVJAQWLSQB@ with mathoxy, and R
is propolS@@UINOlinyl may be optionally substituted as
provided in Formula I, and R8 is a (C1 to
in daidha oyl oG 4) atkd pivheremrthe R&.atkoxyalkyl
may be optionally substituted as provided in Formula
Embodipsents where R"amnoiTerwetrrboititherit of Rorictabty R2aigiched form a
partiallygs folbtet frof thengroupcomsistirrycbf PRy tHieRguted with -
OoR™ 25and pyridinyl, wherein the R2 phenyl, thienyi and
in Orﬁyﬁ“éﬁﬁvf“m%yab%qoﬁjﬁﬁf‘ﬁény‘%B%fﬁ%“t@(fhéfé PROVIERTY ' @
partialy e SYTETEC T arTd R@ﬁ%@él@éf&?%&hﬂﬁ@@‘%ﬁﬁ 7 membered fing
heterocy&8ﬁl§¥§cﬁﬁ%aa?llméq:ﬁiss? éfﬁwdgﬂ’?&%%@/?m R®is alkyl substituted with -

OR T M BYBhOxy eIy A b djc'firoethoxyethyl In another

In anotm:r eom(gommeegtt I%t a':r\ggm%g%w!é F\,sr% 379. %%ee%teguhfggmy are pitached form a
partially 9 fi9ly %Eurat@csgtlplge Eepe rmgyhegerocyg’plpe}{eroc s}eyvcte%r%%n[n]the aroup
cons;stmg o?pyr{%o%m %’a@pﬂ p%rég#’l@ly%mﬂyn an%@ﬁoe!gg ywherem the

pyrroiid :,m%UJ%%FLW p@éz%PMLdﬁnQ Aﬂ EQ% ay’ m@gﬂg 5&& ty substituled as

provices HERRLRM FoRRhR QYD GORSISHRY. A IHEtIQNEI AN in Formuts
ethoxyethyl, propoxyethyl, and trifluoroethylethoxy. In

another embodiment of Formula |, R2 is selected
It an&]@mnﬂﬂﬁi@f@lﬂﬁ é}@H§i$ﬂﬂ@rmtpmmyb&m5pyé}diélwached form a
partially owvhigseirthe R2-phenyianeipyyiginykaay bescted from the group
consistingoppbionatly. soipstituted withrone eremor eisubisfitelentsy, and
morpholiindepe ndentlyweleeted frordthEgreupcdtisistingoftued wih -
OR™ whayd FOgens Flugro» &dorde imethyl, methoxy, ethoxy,
isopropoxy, hydroxy, hydroxymethyl, ethanone,
dimethylamino and ethylsulfonyl and R8 is selected
from the group consisting of methoxyethyl,
ethoxyethyl, propoxyethyl and tritluoroethvlethoxy, In
another embodiment of Fasmula I, R2 is selected
from the group consisting of phenyl and

L



10

30

L
(=]

5pyridinyl, wherein the R2 phenyl and pyridinyl may
be optionally substituted with one or more

wo m%%k%zs}!t‘qents independently selected from the gc o1 A
consisting of hydrogen, fluoro, chloro, methyl, a nd
methoxy and R8 is selected from the group consisting
of methoxyethyl, ethoxyethyl, and propoxyethyl. 10In

another embog/gmerggof Formula |, 152 is p%g%lyge (ched |
aunacnedq lorms

r emb dirnent [{s] er with ihe mtrogen io
zpl p';rir;? %Qc?ﬁa {subFQnStﬁdujs BFCH’V%Z:‘E]é“rﬁ th darinaen% F ﬁﬁky! s.l_(:_? ﬁ% eg Fmeth -OR™,

wheremn as ﬁr%svf egé Formula 1-18 of Table A,

in anot%r em Q%rmer J}@J%caher wa 59% Bgrggp% y\é 'é attached forms
a plperagmﬁ opIHF%Q/‘%FC&%%VJL'Cﬁom?&’m@rﬁn%tﬁ%% s QEmaL%stliuied with ~OR™,

whersin Q&rg%L yré\?&gyk”)éoﬁﬂyrated Sto7 membere rmg
heterocyclyl and R8 is alkyl substituted with - OR81

EmbodihANEEMPAAINGNL WA RRE.Rertagather WitRrthGetner with te
ﬁitrogern.ﬂ:bﬂgﬁ E\JQME&@&J@%M&@H&&MQ&&@ ﬂafﬂ&lclﬂyxﬁgmcycfyi, and
r*is alduitpsatueated &0 7 membered ring heterocyclyi,

in sdhereimther 50607 imambered sing: 20heteroeyotyhamayid s o s
memberd@roptionallysubstiated-asprevideisy Fommuday kubstiuted as
provicedartdRe isalkyRSubstitutedhwithoeQWWEh hwlhvereirened is a partialy
or fully s4RBG6 g @ég@ﬁ@vﬁj’egjhh@lﬁ@pm whardin kre Agtherbered ring heterccyclyd
may be eyTBbdHERL REAAD REB1bgetaraviththurtrogert™
wherein 'f@i"\ﬁ/ﬁiéf?‘ﬂ’?égf Er@+ttached forma partially or fully -

saturated 5 to 7 membered rlng heterocyclyl

" > YTy T SelBetad off i gréliy 2BEsnsistiig o o
pyridinyl, an n§8ﬁud‘uolm I, wherain tham)ﬂhen | eehilga gﬁéf?'% and ﬁoql.nnoiln ylLmay be
opf;mal?yp %,lrcecpd inF nat gen tD which they

bst;!meda m e I'I’Opldgln er wi tae
are aftached forma h er C sei cle X Xs:sipgr'?) pYITO |d yf p:peradmyl
rphofiny

pxperazmﬁ Barp?‘%l ¥ ah az pmy réJr?Tﬂe pyrrg‘gmsp Fg}éra P/p: &razin
II?QQI my“ma?g l‘oIt?on ALY fle% 23 prcwd in rmu RB is alkyi

e Substited with0R8GL, wherein RH01 14

as provided in Formula 30In another embodiment,

embodinBésAvRRtkFeadagelibes Withidhg, Rittagen tQ WRIGhHEBe Yitrogen
to which 8@ Adtacheddarmeapaytally eifully saturatad Sqtend
heterocydRRMbEN disingsheternayclyktieterocyclyl selected

infeararthe-group-consistingaipiperadiny, piparazinyay, tieny,
and pyridi@ndrererphlinyly wherein thepiperadimehapipesazisvytin one or
more subsginehemorphalinykmay e optionallysubstiuted @, nivo. oxo,

alkyl, slkeptoidecbiBFOrmOIRRT, ahd RE isatkyh sib stitutie eeigvithy and

alkenyl subsORBE 1 WHETEHYR8B1-FS d8 Ejm\/rd@tFtrPF@@ﬁmmaPF“de"“y

selected frgmthe group consisting of halogen, oxo, -OR’? “2 and -C{OYOR™®, and
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In another embodiment, Rm and R68 together with
the nitrogen to which they are attached forms
wo m%l 2E,\_;Jrg;}gdlnyl optionally substituted as provided i |rgmm(mmmm
ormula I, and R8 is alkyl substituted with -ORM
wherein R851 is as provided in Formulal. In
another embodiment, R2A and R68 together with the

ngtrogg n tO ééVI‘"CI‘]&the arsee a't[éc{algp eﬁgef(?gtm csc a:‘siaﬁn of hydrogen and
ind I
alkyi, wh I nesra?'dlzalg!?/ TF gjr dbks)t:til \Mho mer g;% tég&s independently
évsu s ed with -0 1,

tected fr mt @ gro isting of ha!og
seeee erelgn &%ég‘i IS as pt‘OVI ec? in rmula l.

E‘mn%qu toge@e%xmhr%n%rogen ﬁcgp}gné(e gt&c%et [o! a amalyor fully
saturatecpg?m R@&?Qe@%ﬂ&@@éby%@r%ﬂ% éé ;%%Q&r rM\S (%/c iyt may be
optionalt %@Er@%ﬂ#&%m@g m@%g{gr@%m%g BF&'&'EEE ﬁoﬁ it@ J roup
consistinMEMREER A LY, saturatesk heterocyell aRbREIS nrre .
nirc Rk SUb stithied with.sQ165) s ik PaBsRPRLInentafy
subsiitutdaQRNBALR mare 48 BelRctedfram dhe-gretHatansisting, afr:, -
corRphenykandBtot.menperedting heteroaryl, wherein
therR2¥henyFandheteroay vl may betaptionatysting of hydrogen
and alky! SuBStitite e &8 provited! in-Fermiutan] » LR andRwithmore
substiuethentrtrogen towhich they.arerattachechisapartialisyy, carboxy,
X0, aiky@S@?cﬁﬁ{Wysa}Hﬂm@é@yﬁcﬁﬂa@(yﬁﬁ@mbépwhplmoxy. hydroxyalkoxy, and
ceboxyafygterocyclyl, wherein the 5 to 7 membered ring
Rhisrérbryely Tty Be Gtionally substituted as
RprévitRSEem ROt Y R FeoaNeyF StisHtRi{Riy"en soid el
© men A2 SRt REIN TS LS proUidetr i EB R 17en o=
31 compseg FURTE B TOMITEE BF OO o RS T Sae e o o
subst;tuerfls snde%ﬁndentr\,rosiilectgdofﬁosrrié}{eﬁrcugfconﬁstm%:f ﬁlc& rydrox?ri,&Frbory oX%0,

2 8nd isoquinolinyl, wherein the R2 phenyl, th|enyf

XS !Q Mbo%qgnﬁgglg Qg)&l nawymﬁé’n%d QFWIWUMerem R¥ s €, 10 C,

alkyl opiroﬁylp%&t’gﬁg \ﬁ% P"zoé"%grd@uf%mwa l; Rm and Rm
together with the nitrogen to which they are attached

nfReAheierecyelyEseleclod S AMethRNGFOU R erein R is , to C,
alky! optioRANSISHING Gfipy i aliginyd s piperadinyd PPRRZINM he group
consistingokpCliay, and digzapkaykhswherein theypyirelidiayhay be
optionally piperadinylepiperazinylysnorphetinyly anddiazapiayis
consisting Mayt-be, epiienatly sabistiwed as Protided-FdRRTMuGein said
aiky! may e anichResiss eyl yusbstitotedAlithr«GIRES Eraffitrein
incependeRig FRdgeABCprovGd et dr F or hivterderEmibbdi rn erisevgnendnent, the
R? phenyl, Rni% R enyhythie patetinply siditiyie RBRrand R 88stituents
independepOREETET RIEH S ARTEGER I Whtich tve {-ePeattackeedxy. thexy,
hydroxym e P& S ErtisRCOCTuky $etturate dP 6" irikinbered

ring heterocyclyl, and Rs is alkyl substituted with
-05801 30In one embodiment of Formula |, R2 is
selected from the group cansisting of phenyl, thienyl,
and pyridinyl, wherein the R2 phenyl, thienyl, and
pyridinyl may be optionally substituted with one or
more substftuents independently selected from the

group consisting of halogen, cyano, nitro, oxo, alkyl,
A~ Ay sl N DwrA NINNMHNHDND1 NIN\NMHhNHOND1



13

20

30

35

optionally substituted with one or more substituents
independently selected from the group consisting of
: ogen, halogen, cyano, oxo, alkyl, 2012621
"o 2"%%%%5211, - C(0)OR821, -NR501R602, | Crmamuoitor
N(R821)C(0)R822, and 2C(0)NR821R822, wherein
(a) said alkyl substituent may be optionally
10substituted with one or more substltue@g selected

fof tHe P&ﬁ‘ﬁ“&%rﬁ%‘fs{?r? Gf A “8?6%%%”‘”“‘ piogen K™ s C:to G

alkyt op ule iu aﬂd R together with the
mtrogent?z‘ag Filgé 32)5& g; f?rrm ad‘ui._tfrocyﬁ gﬁfw 65 mg of
iy, whereun% gﬁrro? iy, piperading,

yrrolidenyi i er dm ﬁrp {aZi §/ morlo ofimy i af inza
qu p ayEF‘ opt oﬂam 5 sn%%u ane of Ere gjbsmuents

plperazmy
NRB(HR 02

ndepenge Q fnonqp]e roupycdqs:s mg c?hr\o e
wherem san ttmr@x\ %@ nga%lwst%% I‘HJF’\%% \M);e sgpgtugrl\‘t seiected
from mJBQJ&c?H;Q%EW%‘G 'BQW“%”UN“S@ cigddrom the,  ge
indepenBFAVRIGANSIHTING, QI NAI0GRN: GYRRA- ,tayata&pwmmefemmdgmem R
Is ¢, to EAHROXYsilROXA.-AtkyRYbhadeatkuryLibydroxyalisyiyde win 1, 2,
or 3 kAN DRKANND Y AlkOXY g ddal Al ke Xeday AravyalkXyatached form a
heterocy@NQeCAED Gy BtkaXY : R8s alstauhstitidad withorholing wherein
the piperRB 2dsrand Rselected frpm dhegyeupicensistingGfore
substiudayschegereaneialkykwirersin (apwhencsaidalion. issthy, ethy,
propy!. rpretinydih saidrenethyhimayeire optioiral i sulsstituded eritht:, -
CHCH(QHs Z}Hof?Bzﬂflgmcﬁmfbstﬁﬁém@%'*(wvW@Wsal@@@alkwomm@m R'is
C: o C. glorprides! it e St iveTarboh afb e, oot atkiatreyin © 2, o
3 flucro ﬁ@‘&ﬁ?’tﬁﬁéﬂl&*/ﬂﬁb‘éﬁt‘?ﬁ%ﬁ WRINOTHEIT PriGie they ere atiached form a
p*”“”%’lfﬁ%’ﬁ‘ﬂj%erﬁ%eiﬁ&@ﬁ@’h‘&éﬁﬂ?ﬁ§éf€%‘f€ﬂ‘W‘B‘r?i‘etﬁré“ FatyHents
'“depe”deei%é?‘fﬁ‘ﬁ‘&’&i? H&f&?@%ﬁ”ﬁmﬁﬁ RV o0) 88%' -l N
hdroxyTg yﬁwm‘ye‘“y' MR SRS the Cé?nB?B‘HImCéH Hpr e
CHCHI G Fikyiiéclﬁ%’s.iC Grey With - R86Y, W?feréln Reml Is Cl to
tn ef]' qﬁé;aérgyc!c%tltoélaly %baﬁ y SUeQU Ith 1 er;}gﬁe}:rlll!%@nls Cilo T,
alkyl optlona su*:é‘”&@ %‘th 1,2, 0r Qﬂgbro shbgqu%msbrg i3] se%qu Ro% tlne g;du
concioindOr O,k sbstiied Wit -RB2 T Wherein RERLIS e
with one Epmg ﬁ\!iﬁhﬂaﬁlﬁhﬁ%@@é'%ﬁ%%ﬂ&% WAHMW@W? k:r?brﬂufggg methyl,
metnoxy MBS HAIEDES NG B2HS 5S18AES) AL, CricHy), 2nd
R™and REQRSIRING OF phenyh dhienyl .and R idiny h-WhetRitieced fom
the grouptl3EsiRZ pbeaydspﬁhﬂ:aayﬂ;nﬁmﬁh ﬁy@ﬂimykﬂ%&)ﬁ Bepiperadinyi, piperaziny,
and morp@ﬁ@{)ﬁ@lﬁﬁd}bﬂcﬁu@%ﬁlﬂm wiitbheOn Qoaf stAaTe SISt @8HShe group
consistind idepe ndertlyisetected fromythegnauprconsisting.ofcH,.nH,, -
CH{CH ) dnyetrosy, -Pialagencal ki, COR228,)-0{8)YR22A,,2nd -G(O)NH..
NR221R222, - and -S(0)2R221; wherein said alkyl
nrrayebptiendly sutistituttdiwitth omecor fereR™ tgether with
the ritrooaIRPBB e RZTRPO2rareH RO 2 srvelit e ety more
subslituengeRies Bl d fROTHEtPTE Gy eohigistintyofHydistiemait
alkyl. In another embodiment, the R2 phenyl, thienyl,
and pyridinyl may be optienally substituted with one
or more substituents 35independently selected from
the group consisting of hydroxy, chloro, fluoro,
methyl, methoxy, ethoxy, hydroxymethyl, -C(0)CF13,
-C(0)CH(CH3)2, -N(CH3)2, and -S(0)2CH2 (Cf43).
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WO 2007/122466PCT/1132007/001001 In

another embodiment, R8 is CI to 04 alkyl substituted
070(}711&;‘8881 wherein R681 is Cl to 04 alky! optg((gqnfaé{ .

substituted with 1, 2, or 3 fluor substitutents and A

and R88 together with the nitrogen to which they are

attached form a heterocyclyl selected from the group

consisting of pyrrolldlnyl p| eradin erazin
BRI A o et B

CHOIOIEFRAi I SpSiperass i‘n"’lﬁ?ﬁh‘@ﬁﬁgﬁx tnyd diazapinyl
S— u'té be opglonally substltuted Wlthu op}g to MOIE | i the nitrogen

ere 1, thisayl oy pyric s
to which they ar tetgchse Iﬁlodeap f]@él { psp ra puperazm orgmrp oling, and R°
CORS] et f“h@jj‘ an, alky! 6 é’éVi

is alk Is
Inyone e{r«q)cad)mem ?‘Iérm Izi \Qébsesg cted%%!gth%IKXL S\'HPS%“&H%LWM@WI and
yﬂdmyf W enPn tQ enllj ISEE’!}/ anéijJH}: 95}%@&&9@&%%&%@%«3 or more
subshtucn% lnge eg Egmaic@dgggw &QJQ%%M& gﬁ":aggea&?’gﬁc nitro, oxo, alkyl,
atkenyl, - @’3 {aﬁ%IJ\IR@@BFB‘B§n431~§m®6@i;’erer§sw&@9§nd atkenyi
subshiu@l@%ﬁ@ﬁ:‘%u@rﬁy éﬂlgﬁﬁﬁmﬁﬂﬂwr 5}@'@1@@&5@%&9@@5%93&% from
the grou9%§émhggg|@(y GI@W@H@J @Hﬁyk “n.another
fm h@deim@mara&@éﬂé&iﬁEIWe@%aNﬁybﬁuhﬁﬁiiiblﬁ@daﬂhﬂdhgen and
aikyl, wheRB 3dls aveken RBEL issalta 04 alkylroptionallys independenty
selected FtD Bl @ Canvitind of 25 @Er3nflusy ersbstitutents and
RB3 & RBS togethenwith thierriteeger g whicretmsysy
selected 6@ Bttacheddomraheterocyehfhdalevted frorm g and
doazapmgmlgpn@bﬂgfgwygl@fpp‘ﬁg@dam?mmﬁ)m@?wnﬁw%ﬁﬁzamny may be
optonsl RSO Vet TETEInStRRe IS EFARRTI BRI TRy [ e
coreeAtGHe Yt WayHE GiftiohaIR subsittutec Wi onor” -
NRICHRETS BHSHINRNES iiRpera Rt SAsR Y Fo %“j’bg S”bita'i“md

with O”GQrBﬂQS&f@H%‘iEﬁﬁ %ﬂ?ﬁg ?amwya?%%? sty gﬁlw

C({O}OR
} I%§B Sgp meth I’QX %m%g group cansisting of hydrogen
and alkyt, %H OXX’DYOQ;)(J,, lonal’t subshtuted with one or more
substituen czspen (ected roy no, hydroxy, carboxy,
0oxo, a!kyn§ ha % i_)l Q m%mx@mgoa{;&)wb‘&ye’i%w and

carboxye DY ther em odlment R8 |s CI to 04 alkyl substituted
AR «wherginAR8QL is Cl to at alkyl optionally
RgcuQ%&l&ggedowmbgﬂeugeows&gl&ig)r@o&&g&tﬁbl}m@eam when said alky!
is methy RBSoAh@ng- R eactagetherwith thes nittogeadamhiels, () when seid
alkyi comgﬂ&y akesatiachedforma piperazivplwdneseinitie wih one or more
substitueRipRERZHAYYMRayb e-optional hysubstituiecwithroneagrxy, oxo,
and aikyrfnore substituents 20 independently selected from
the group consisting of chloro, hydroxy, methyl, ethyl
in enpre pybotiyar XYty kit ym@%yétﬁwﬁﬁ’?mwﬁop%ﬁ 0 Gy aky
opfionally - @HRE{@h-1 3)2 NAAZULTHHHEHBIC e FrrpeBiNG 3 5s o G alky!
CH2CH(CF13)01-1, -CH2C(0)0C(CF13)3,
-CH2C(0)011, and -C(0)N4s12. In another
embodiment, R6 is Cl to 04 alkyl substituted with
-R801, wherein R81" is CI to 04 25alkyl optionally
substituted with 1, 2, or 3 fluoro substitutents; R2 is
selected from the group consisting of phenyl and

myrvirlivy . sl AarAaim FlhAa Rl Ay Al A o AsyviriA T Ay A Ay LA
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5to which they are attached form a pyrrolidinyl,
piperadinyl, piperazinyl or morpholino, and tle is alkyl
wo npvgstiuted with -OR221  In one embodimentof =~
Formula I, R2 is selected from the group conS|st|n of
phenyl, thienyl, and pyridinyl, wherein the R2 phenyl
thienyl and pyridinyl may be optionally substituted

h one,or - more, ;substltuentS independently selected
substﬁut cvath —-R Wi er ein R 0 H)tsclanall subsmmed ith1. 2 orsﬂuoro

subsmutems aﬂg C&fparsxlfm gp,gen re atﬁa&eégorm a
heterocyc@ éle ﬁéy?m groupé:;’x of eraé;(l 3plperazmyl aad mom linyl, wherein
the piperad |2p| erazm and Mol ohmﬁ E}S oha\% seb ‘?Lﬂﬁ as provid e\é above. In
ot 9%%%% sbstitients may,be auonallie o, . o, o
apuona!l?H}angwhwlybrqm%rgEﬂgggﬁn%qp%tgye%@ﬁrom the group conslsting of
phanyl a!ﬁgﬁﬁﬁ{‘ qﬁ@;ly II%QJ%QEW&;%QM@%% 9&%&9!?;34%[199925 provided
above, am@g%eo%&thepﬁg%e %Men@(@ﬁ.@ﬁ%@% Qggwed form & heterocycly!

- selected RR0Ae R2QGANED R2B3Areincdepgndently seledad e

piperaciriONBthe, 0 EouR 6RASISENG: efibydragen.andalad svovs, in
another MvB@KelR, saichaliyl-mayrheeptio naily.substittited witheiy
optionalDNEORINOFE SUb Stituentstindependentlywhbae legted may be
optionzlif cORRItinG Groupecansisting®ehdrafogerns: ydrexyoganab which they
are attac@ck(gwyg haterocyﬂ@#c&nﬁoﬁ6Bgt®ge¢$p@ﬂnw¢ﬂnig{¢q@ﬁmw@g:@ﬂrazmyl,
wherein ttg WWHWHWJW@]MW@#M abﬁ‘é{@#@@yewpd abgve. Inanother
embodimggs| B ‘ﬁ@«rﬁktrfebg'mqﬁ'pv’@oﬁ?‘lerQ'b?sbwﬁoiww optionally
s”““‘””ﬁlﬁ@r"aalﬁ)?l fusihbaHARF; e PRATIIRA Aty T aEa iR idec above,
and R® "\’Aﬁf’er@ﬁ”’ﬁﬁé"w}"rﬁﬁﬂ’ﬁ‘iw “BIREraanSIEPIpEraZiTRTY! wherein the
P BRI At S ZA BT % e optionally

substituted wnh one or more SubStItUQQIS
: .Gy 1o Gy alkyi

anoth embcdlme i, R

opisonalﬁy S? S% eg %ﬂ’ﬂ% ?r%aci) subs(numn pyri‘é |rnl§e pyFQle may be
opticnally substYU eg)gs pr{;’wce% 4 gve n?)@no RG‘%O e@ ith i E mf}'ogen to which they
are attacheg@)? 2vol QQQ%%&A‘!M féig% 0f piperadmy! and piperazinyl,
wherein u!élgfsgé%}ﬁ;@&?a%%ﬂ ANG s GIOMNRGLARZ 24 WRSTBIN.

said alkyl substituent may be optionally substituted
in zndMENAIE.RR A0S, sLSHitLentselemted fram the-grot, ¢, aiy
op!ionafly@@aﬁ&&aﬂ%@f alogens IR&ae R 6 MHERO0Ierein the pyridinyl may be
sptionaty GUJOR22 2R 23R4 and°t C{O)N RO 22 (2232 jamdh they
are sttzchRIEG b (502w RRE23: ancR204 Iﬁf&éf@d@@ﬂﬂd@fmﬂyé as provided
above. Selected from the group consisting of hydrogen
25and alkyl, wherein (a) said Rel and R222 alkyl
in ancfrrarbe @mlﬁnlanyf%@béﬂmve@wmw%“drhﬁwr%w is Gy to Cy aliy!
aptionally siapy8tRUEN TS %) r?d@iﬁ@"ﬁélféﬁ*ﬂﬁﬁ@@ fEcreddromintive geaujyiny mey be
optienally yF&fatirigOfhateRye ATy aT1e RRYREPORY E AFTERGEGxEc they
are attached] KM P PRATGA NG Ry BrEXy ANy Ay P AT B GIPANS ATy Iprovidsd
above.  alkoxy, haloalkoxy, hydroxyalkoxy, and
carboxyalkoxy. R2 is alkyl substituted with -O0R221,
and 30R801 is selected from the group consisting of
hydrogen and alkyl wherein (a) when said alkyl is
methyl, said methyl may be optionally substituted with
1, 2, or 3 fluoro substituents, (b) when said alkyl
comprises at least two carbon atoms, said alkyl may

s ArvtiAarmallvy crilhectitr1+AaA vanitl A A Ar 1vA A e
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selected from the group consisting of piperadinyl,
piperazinyl, and morpholinyl, wherein the
10piperadinyl, piperazinyl, and morpholinyl may be
WO 2giSfally substituted as provided above, In af6tHBf 070001
embodiment, R8 is CI to 04 alkyl substituted with
-R851, wherein R80' is Ci to 04 alkyl optionally
substituted with 1, 2, or 3 fluoro substitutents; R2 is
phenyl, wherein the phenyl may be optionally
In e Bt E S p ‘F&viﬂ%&‘%{ ovey %“H“R% 5?1%?‘?2%8 '8 0110 Gy alkd
OP“O“GEEV&Q%{W&ME‘EH ﬁw&f kPSRt Whic 1 "j?’de{’r"é“ SfERASE " o
phenyi, %% gdﬁété%évh(e:r the e&!} ﬂ& ]‘?’8% a[rﬁgsffg;dmbg))ay be optionally

substitut ith. one or mope slbslituents in pend ntly seiected o cons&si:ng of
8 e In 0 gl,peraamydle nzy‘?wr;{e%/:\rlfs id allkyt may be

hydrc:xy a en alk ana a2| ! %E) hert
{{E)ted wjh ep i cn¥ 'rHQEy Q'parem epyndeniyse!ected

opﬂonal | t
from the grouﬁjconsrs in g rroo}eq ane alﬁy \éneothemb megir R’ ig C, ta Cy atkyl

subst;tute lﬂ]%ﬂér’em §3°h§s€| 5‘8 gRyﬁ)'MnLé% QJ%’E“HL%%WHQ or 3 fluoro
bubstxtuteR§QJTs Whggﬂ%&ggr%uﬁo%tsEQQQf%@ V!h@%'%@!%nyi wheraln the R?
phenyl, ﬁ:%%Wanm %re %u%n?’sﬂy@&@d%Mrbé*‘ziéfé#l}@m&udﬁ%éﬁs :
e‘ndepen&n@@é@ct@m@n@ b(oﬁdkka%LIHQ%CI@%@I&\&GBQQDW% mxy, ethaxy,
nyeroxy g, AeldRESIogether, withthenitrogende which they
are attached form a piperadinyl wherein the
In arfPipesasinyt-veys beoptionatytsubstitukEd-ase=proviededs ¢, alky
opticnaligovets20ith 1. In @anotherembodiffient KR8 € wtot@4iiregen o
which th@l kiy lsagtystitute d=tittrcoRE81d revhisreimrR@ g Shrtiglidiny.
wiperadir@doatkeglnoptiotheliy. sulssteitedwith ts 2o i3 fheeregy!. piperaziny,
morpholiny) lestitetenes mR 25 FHrIUiHy T Rhierer? ﬁh@cﬁfﬁﬁfﬁgl“s
independyp PRSI S TRB AP TS TR AS B ITIEY Ao 0B, atid <O
RR REg i RS FSGLtHEPRITE w%%@ ik fﬁ@y“:;f
R AT ca“HSéf&Pbe cI St O the ™
ndi o EBREITNG S BSE ARG S WBETAyT
n angtg%,rvebnebg nlrgergtl‘ls Plget£34 QQXL&QQAQJ R%ra%m%hererr%{ is C; 1o C, alkyi
oplionally sE’bs?ﬂa Xaﬂ%lﬁlqs tyfk% [ %%sgugntL athe Onth the nitrogen 1o
which lhey ar‘c?%h?&&%ﬂpﬂé@%%ﬁ§et$eaqua$9n96r£|}ﬂ¥t§§kpﬂ#wﬁ%my:
plperadmvv ;E!a Bﬁ@ %OW@W %ﬁ%ﬁ%n |§hg'é *Qﬁ@&/f@:lh%bi%@gm@llxsperazmy 4
morpho!z@“%t&g&ta%gymgbblo%o@l(y%&%@@@“b@g%@@bﬂ%ﬁﬁ
mdependQMVQ‘EMd Wmﬂ%ﬂﬂ@ngyﬁwﬂykmaﬁérm QP onAdYmetny,
nyaroxyeSUBSTIIULRE AscRIavided abaye, anoHR88, andbR88, 01, -
cHcotegetheewdtb theanitrggen. to which they 30are
attached form a piperazinyl wherein the piperazinyl - :
in andi@yrdesopticrially substitutegkas providedrabowe pyridig, wherein
the phem@anotheing Ny odinient; REtigeClito- G4 atkylssuystiteteettsd rom
the group\iteuRR8B1: witeran. RB184 iy GikeorDPBilky PERtIONBINPR™ -
NR™'R* gty SRR WithFil s, 2ty BRiioro SeATSHHI BN RNy substituted
pyridinyt, wherein the pyridinyl may be 35 optionally
substituted as provided ahkgve, and R88 and R88
together with the nitrogen to which they are attached
form a piperadinyl wherein the piperadinyl may be
optionally substituted as provided above. WO
2007/122466PCT/1B2007/001001  In another

A~rvalhAAI A ArE DO i ™ +A NA AllAagd arilhct it 1+AA vantla
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| 5In another embodiment, R8 is Cl to 04 alkyl
substituted with -R221, wherein R25" is CI to 04 alkyl
optionally substituted with 1, 2, or 3 fluoro
WO 2giipsfitutents; RCA and R65 together with the FET/#B2007/00 1601
nitrogen to which they are attached form a
heterocyclyl selected from the group consisting of
pyrrolidinyl, piperadinyl, piperazinyl, morpholinyl, and
with one g azrapmy)uevm@iee?ndﬂ"fé pyrralidingt spip erertting b halogen. oxo, -
R, api s EAinytrmorpholinyl, and diazapinyl may be
- IBptidhaliRSutrstittrseriit oRE BF Higresubstitaehgogen and
alkyl, whoBireiepe TR ATIP SEIECEY RO MR gratip estigigtinggrencenty
selected 6%%3;9@%“%%%a#fg%ﬂm‘“bﬁ%%wand -C(O)N
RFIT 36 drenioasny SRy "eLis: stlftit&hhayFe
selected Fﬁat %069 cﬁgsﬁglwfgiﬁ% i%tpep razn i, and mor ho mai wherein the

iperadinyl mi nd o liny he tmnal substltuted wnt one or ore substituents
P §Lfb°sfatz f”r fhe rv

selected fram. ] ou Gro a o {<yi OR
OREOSE?Z?‘ZU ggféﬁé %a §1li erem é) sa! aﬁyééb])'sbtuem may
be optxo é:‘%g uted with one or more subai tuer@a se%p?ed r(gnnl‘;\ég%%ifcg}@gn of
ogen (% g{(’gLH?OW‘SIS !P_QR@J gggen an
%ﬁhepy emhediment, Re. s G100 alkyb SUBSHHR coger
and alkylvwmelrﬁzggéld W%ﬁ@éﬂ B@%y'% g;lﬁ%&@é:@my{l&@rﬂgmlbﬁore
subsmuelﬁlyI %H&%@Qy\éétmel ,frg‘m @ @afwﬁiﬁgaﬁgﬂéﬁemnﬂﬁéoxy carboxy,
0%0, &l kyr@nda!B@ﬁﬁ%@&k@lﬁ%ﬁt&&@%ﬂ@@ﬁﬁ@aWJ?Ilﬁ‘ah ey @lexy, and
caroxye@dtached form a heterocyclyi selected from the group
consisting of pyrrolidinyl, piperadinyl, piperazinyl,
raomphotinyi-antf diazagimyl,whenreimthiequyrretithmdyidioy.
wherein Upiperdeinylyfiperazinyloraorphiolidylhantdiazegsmgty. -OR™, -
R mﬁ%é -OptictRIRT sutsstitere d itk Bivetiorinptrstituted with one or
more OF‘substltuents 30 independently selected from the
y g gﬁﬁa%glgﬁ ﬁﬁeﬁf%ﬁtlbﬁecﬁymw gr@mwnslstmg of hydrogen and
e derox methyl, hydroxyettol, hydroxypropy!
R'EN50 {E?F"l%)“i’i\i’ﬁ?““’%’i @’ﬁf’? CH %/'—%%ﬁﬁ\%ilnéa reterocyciyl
selected frt@ﬁ%%;t@ﬁ@ r(xﬂ_c]f p:préaH t; L-andyporphotinyl wherain the

iperadinyl, aiper; rphohn | ubsntu ad'with one or mare substituents
NI SL 42100 AP 0 () SIS L
selected from t e gd:up cdnsls R NR™'R™®, wherein said alkyl

hzlog
subsmuen may be Optlonar!y sub%iu%’s?ejhecﬁteeng mggryl.xl}sl’tllgeg{se%gted from the. group
consnstmg%peﬁdsne&}g& &thﬁ’mﬁt“p)éﬂzdmy wherein 35 the

R@ h@ﬂﬂﬁa% WIAQI Wép&l@é{upé‘et%@ QQ@!JM &MB%ERHJ@Q of hydrogen
and atkyt, With one or more subsitutents selected from the

group consisting of halogen, cyano, nitro, oxo, alkyl,

In ancBKeRYLimOL 3224, 10C(ONR2Esdu=E () ORR 2drein 5% is C; o C; alkyl
optionalty NR24IRE0Z, aﬂduﬁ(ﬁbaﬁ@gs].kwn@ﬁaiﬁ ﬁ&a'ldwajlﬁy;lb aRgkting of -
phenyt ancﬂ:lx}(@ﬁl}}{hﬁblhﬁﬂxﬁ;lﬁéﬁﬁéﬁ&ayi@@i a@tiﬁraai&yaawo&ﬁitmedim one oF more

WO 20(171122466PCT11132007100100 with one or
more substituents independently selected from the
group consisting of haloggn, oxo, - 0R223, and
-C(0)0R266; and R201, R202 and R203 are
independently selected from the group consisting of
hydrogen and alkyl, wherein said alkyl may be
optionally substituted with one or more substituents

A AR ArRAArREth s CaAnlAamntAaA frama +lhA ARArAatim At et i ~F

f’%*
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15substituents independently selected from the group
consisting of halogen, cyano, hydroxy, carboxy, oxo,
g %/I haloalkynyl, hydroxyalkynyl, carboxyalkynyl,
oXy, haloalkoxy, hydroxyalkoxy, and PCHIB007/601001
carboxyalkoxy. In another embodiment, R2 is
selected from the group consisting of phenyl and
pyridinyi, 20 wherein the phenyl and pyridinyl may be
subsliuegiS fRitEHY ST StRTEE S Hy ey Rels e s atkitihox, ethoxy,
hydron e 763 L CIOYR 82T NKDB1 RO :Card =ST0) 2R 221
et Ein gy AIRYr iy DE T et ATl o e Bl
selected B%EEIQWE)F@%Q%@T pw? Wrﬁlzybgng?}grpho!my! wherein the
ploeradiif g ’%‘W&eﬂ%’ﬁl?"%f&‘"&@&yﬁ*@oﬁ* TR yrolise %H§f§ti’ﬁ@°&?f5ubs“‘”e“‘s
selected P]"omt ronr;F con'astmﬂ<of F“%ﬁ%q“”‘h aﬂw droxﬁﬁe{hy A th'cm/% yé

2C s 2 353
hydroxyprcﬁ)ﬂogﬁl & CH } I?Ch tlg]CH)/Caf‘ﬁr{gHé{\tlacheél?& SCH,C{O)OC(CH,)
CHC{O) 0)

eterocyclyl2 selected from the group conS|st|ng of

in anQ;‘Breeerqu Iﬂt %seerig% nyslum%qwtﬂ"%pWLMXEBWQ‘%@C@J pom the
group corglggg{ %%%b@p lrp&rﬁ%m(y n@%mégm%!@é@zm&é{h%m propy! may be
optionayQRHRRE WS UBSIHIISHWIth. QRE:QL MIRLR RURSIENE S sisting of
phenyl arﬁ%bﬁ&lﬁd\/ﬁ@mme&rg%ﬁ@m@@'09%%9&9&1@'KMI ©he o More
suhstituen‘i@&@@a@ f@ﬁdﬁmm‘aﬁwﬁ&%maﬁgéa}%ﬁlk‘Mlthy, sthoxy,
nydraxymStastitbient mayHeigptionally-substitues ity one or
riNoreSubstiuentseleptadviiomdhe: gretya rorm a heterooyclyl
selectad f@@m@mgimm@iﬁﬁg-@ R;@G@Epﬁ@(;@)@%@@,namﬁbiinyf wharein the
piveracin’ NIRGBBR 6 rantloiny maREOLREERsREOBtamd REG4substivents
selected fpelhiiepententhctetetteeirem tiegreup. eomsisting
ysroxspregp GGG AR ARYICHCHoI AR O PP IR CRlFRBHEC(CHk,
CHLCOIR @S- BPR8C4 alkyl substituted with -13601, wherein
R801 is C/ to C4 alk}ll 35opt|onally substituted with 1,
" a“"??’c%?‘??%%? %u%”é??ﬂ‘t@ﬁ?ﬁ“%ﬁ%“@ SRR 4R FroffiRe oosther it
the nitrogen oowh:chcioe éaies It;]ac ed forrﬂe aazixjf %iruéH ngwﬁ;é?\éma)fﬁ%omsonal

WO 20(}'”(

substitutedwith ohe or more Su e!ect frcm i O srsn fch oro hydroxy,
athyt, hydrg(gbqyl QQroxPey y(¥a VRIO y )E: §H5 NH,, -
CHLCH(C %ﬂ%{g 0'3]85‘? % yb‘ﬁ E}r %ﬁ nd |s propﬁxyle!hyl

group consisting of hydroxy, ch oro, ﬂuoro met

EmbocimdMEINANNuEIROXY, hydroxymethyl, -C(0)0H3,
Irs one 'eQQQQ@J#:(@%ﬁJe%&% CBN;(QLEI gggpo%g hﬁ@&@@:ﬁa@kﬁ@mma 12 of

Taple A: and Rm and R48 together with the nitrogen to
which they are at&a@g form a heterocyclyl selected
from the group consistingof plperadlnyl piperazinyl,
and morpholinyl whétejn Bdinyl, piperazinyl,
and morpholinyl m@ypgopt bnal substituted with
one or more substltﬂénts%ele fed from the group
consisting of chlorB: hydroxy, ethyl, hydroxymethyl,
hydroxyethyl, hydroxypropyl, -CH2C(CH3)2NH2,
-CH(CH3)CI-1(CH3)NHZ2,,-CH2CH(CH3)0H,
-CH2C(0)0C(C1-13)3, - CH2C(0)0H, and -C(0)N1-12.
10In another embodiment, R8 is ethyl substituted with
-R801, wherein R80' is selected from the group
conS|st|ng of hydrogen, methyl, ethyl, and propyl

lllllllllll Al oAty o AFlvd Al A o _srare s A Ay A
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15hydroxymethyl, -C(0)CHS3, -C(0)CH(CH3)2,
-N(CH3)2, and -S(0)2CH2(CH3), and RCA and
1285 together with the nitrogen to which they are
WO 204338458d form a heterocyclyi selected from the"grotp” """

consisting of piperadinyl, piperazinyl, and morpholinyi
wherein the piperadinyl, piperazinyl, and morpholinyl
may be optionally substituted with one or more

whereinighstituents selected from the group con5|st|ng of

%11%6?6“‘?%&/&1‘89@ %Wteﬁvﬁw orrﬁ\gr ias(h&i/ats inde g)efﬁierrty seleézfed

from the ﬁvm a!o 2 2wenyl alkyn;;* ED(Z:Ioa 57 OR™, -

COR". 9 Hg e &( BT

C(OINR* OE‘Q érem Ez % d al ygyl E:il\l ké! substituents

may be q;ﬁlogaflé ?_]bsmule wnh e or moa’ IS pysr?n épe dent%stltu%edom the group
consistin aioge TX0,

%@' nh%%ha i epen ently Qéneq t!: %%h@&&lﬁl@ﬁsﬂ“@cﬂﬂ%mgen and
aliyl, wherem Sglg :kﬂ,?m‘%’ll;ﬂhmgb/s%ﬁ.@%@%@@ gp%@ubsiltuems independently
selecied 9&%%95 (QLX GOX!QQ%E%} ﬂaﬂ&% PJR%K@%I W@ @%@Mx@ﬁ&@ﬁ@ﬂm |y

Fg a%HQ&tlEHJ@Q WﬁtMeQng&ﬁmQ&eﬁ%UQ@Hﬁh@mﬁ)rﬁﬁieﬁie@emmred
partiatty Jr 1 JJ&S?aQE%Qn&QJm%UMGrQJ t@hl‘]@t@%ﬁﬂwdﬁw,o&mﬁl ly substituted
with one G%QJ;QXVJI&@EWIMB%GI&QW@&W fyrdtrexypr efaying of hydrogen,
halogen, M(@(E}@)QW%WGM@& @@@Hf@b{@)m'l 2C({0)0RM", NRIREE
NREH TR R GES) M - cOINRTLD) BT (GH)B, 2T b2 G{O)0lely, wherein
(a) salc BACkMSHOIN TR, BnarRS/isproptxyetivdycioalky substituents may be

- optionalyEmbodinmgnts ofree smetiaedts 1280 hriescrdliet irn StaEr

consnstlndlhgiﬁwgnﬂ‘@’w compiiSes BMpBAIRES hading the NR:{:RW

R \CEIRTE A BR PR e 2O abiE A H3Bno-2R-R6A
s 5@“%%’@*@?&4@8&@?‘?@5 Co 700198 whghdi:
NRISRES: BYHBIYIT optiofAly SIS AROBE AR SH e ”8?"*“6“‘5 mevbe
cptenai s ST TS BT SEUCHE O o
consistin fdia Ebﬁlg 'flken tﬁ“ﬁal ang, oxo EI’O Es -OC{OR
NRB‘”R 'gg é § ))g loalK c:{deﬁ @%lf;d R ’ ~8(0)z Rﬁf" -
N(Rem)S Oy Q(Qy 2) ec Q Oa y R2 C(O)R201

Sd 2 31 é—&‘; "Oa)eQ ﬁ%@p@ﬂ;@eml}@@éﬁgﬁpﬁe group consisting of hydrogen,

atkyl, alkenN(Fsggzg(\g)ﬁa salg&))mme%g% bg’ophonally substituted with
one or more Qﬁl‘)N f!pg)'gggté 2\9@9@ Trgmagaqupmggﬁﬁbﬁ@l%en cyano,
nhydroxy, é @!K%Wﬁw @QQI@%VMLMM cloadkyhksbstiyeniSikoxy,
hydroxyal@@)’ammmm@(uy M@%W%W'H@Qﬂ&@ BNy substituents may

 be optionaty bstiuensndepandantlyseleciedifroncike graup: goup

consistingd PRBIEING=64, Raloger,axex-QR20 Biantky G{OIREEL and
carbonyalk®dDdd R202 and R203 are independently selected
rffarscthecgroup gonsistingoof yydregen asla adikylend propyl, wherein
said methylaeyein seud redkyd avenpibevoptionally’ stibstitisre abyithents.
one or more substituents independently 10selected
from the group consisting of halogen, hydroxy,
elkexy, carboxy and -C(0)1402: R6A and R65
together with the nitrogen {9 which they are attached
form a 5 to 7 membered patrtially or fully saturated
ring heterocyclyk wherein the heterocyclyl may be
optionally substituted with one or more substituents
independently selected from the group consisting of

sy rAl v A ~NA A IhAalarnAarn Avwres AllAad All Ay Allarmavs]d Aviarms A



20N(R666)5(0)2R664, and -3(0)2NR666R664,
C(0)NR663C(0)R664, -SR663, -8(0)R663,
42R663 N(12662)5(0)2R664, and
ﬁ?\lR662R561 and (b) said R6 aryl and
heterocyclyl substituents may be optionally
substituted with one or more substituents
indep endent selected from the group consstmg%h Jne o more

In aﬁoérig Odéniﬁl a eulﬁ I~ |72 ﬁkzs nné optionalf ésubsm
?/a

substitue ﬁ)ﬁf nt egr Q M E g 6 %‘yE QR
Rz‘” é} b) g Bard l m é op ionally substtaied with one or
Imore - O F;@ ’are il egen en see e r ?n the group consisting of

hmgen R661C(0)R662, -SR661,
§ )2&501 75N(R661)8(O)2R662 and

In an§£9)g‘fqb%g{i%§tjoﬁgr§gla =12, R g@?&myﬁa@&@aﬂﬂ@@%u@@@ilh ane oF more
subsiiiuﬁt@gé’e%@ér@@%gm@ﬁtm &@J@&t@@iﬁ@%ﬂy&@y%@dﬂﬂuom, methvi,

stnyl, mGRRSISHAY QEbydLegan-alikyl, alkeanyh antladaynyb,., and -
10 soncvBgrein () said R601 and R662 alkyl may be :

optionally substituted with one or more substituents
in sinele pendentlyselacted. fromt theigreupecensistingrak consisting of
hategen, cyano, hydroxy? carboxy, oxo, alkynyl,

WO 200 & PCY/IB2007/001001

Renyl and alkynyl
§t|tuents may be optionally sutgstltutggd \Q/l,th Qane

and R® are

R
;ndependengy selr ctranLgrkgns—\{_!tilln:e%I S’Q tps céﬁ]sgs?r% oﬂy@r@ﬁ% %éjlcegr!: %gd!gg/rglllp%ydroxyalkyl
15 amznoalkg &y ﬁ(rg%}l,ag mcq %9@9@8%94&%:@3/ ggé}{suifonyl
ar 0Xy, 0XO0, alkoxy aloalkoxy, hydroxyalkoxy, and
carboxyalkeoxys 3B 112, e 2 Bkds Salectaddiam the
greup consisting of hydrogen, and methyl, ethyl and
propyl, wherein 35said methyl, ethyl and propyl may
ionally substituted with 1, 2, or 3 fluoro
a8 ituents. WO 20071122466PCT/1B2007/001001
Injanother embodiment of Formula 1-12, Fels
pyfidinyl optiefiafy Bubstatit&d AP BAEBI i from the oraup
CO“S'S"”%%B@ffﬁ?éﬁl%"?ﬁ?j%@ﬁdﬁ‘?f’t|9V§81€6%’é8r?v‘8ﬁ%yfﬁé‘°x Syt emine:
20 alkylaming, SRERSHISG T AVETOXS " halogen, alkyl, -0R291, -
i aRsERA0E , A0, HOMFRERL: Wneleln, sald
z1k1)/ may E)e optlon y suB&fitdted With one or more
1292, and R20, R292 and R253 are
Adently selected from the group consisting of
|5h} rogen and alkyl. In another embodiment of
L Bgrmula 1- 12, R2 is pyridinyl optionally substituted
with one owmaﬁee‘“sa*bﬁi’tuemg rdependentbpiseiticte te oroup
from the group consisting of hydroxy, chloro, fluor,
methyl, ethyl, methoxy, ethoxy, hydroxymethyl,
hydroxyethyl, -C(0)C(CH3)2, -C(0)CH3, -N(C1-13)2,
and - 10S(0)2CH2(C1246). In another embodiment of
Formula 1-12, the R2 pyridinyl is selected from the
group consisting of independently selected

fr~tiartlhA AvrAarlim Anrmetetirnea ~F IahwrAvracnAanrns hhAalacnAA
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In another embodiment of Formula 1-12, the R2
pyridinyl has the structure Rl R" FO 3, wherein R9,
R12, R11, and R13 are independently selected from
WO Bup  consisting of hydrogen, halogen? ¢/ 1B2007/001601
hydroxy, alkyl, hydroxyalkyl, aminoalkyl, alkoxy,
alkoxyalkyl, amino, 20alkylamino, aminosulfonyl, and
alkylsulfonyl. In another embodiment of Formula
consisting.of B/ditper RIPOYMHeInpditas e Sthctare Yeoirsistingrofethy’
hyarety PHrogEn' CHIUPO; fetord "y dioxy: Q)F%H‘Rﬂﬂ)ethyl
methoxy, ethoxy, hydroxymethyl hydroXyethyl,
TCROIE 113 EO) T HS) 2 RNRYOSIEYSYE, e
-S )2CH2(CH3) In another embodiment of
‘f 12, the R2 pyridinyl has the structure R7/

pendently selected from the group consisting of
ro, fluoro, hydroxy, methyl, methoxy, ethoxy,
wherein SIYAEOXY BRURY = CAQ) B Lnd Buafork@My EHE3)3) the oroup consisting of
chioro, (NEHAR)R, e, 7B4R)2 Girt2( Gt ) AN, anmtRerc(0)CH(CHs )., -
N(CHy)., emabmdimertiof Formula 1-12, the R2 pyridinyl has

the structure Rt C" N C'3

10 In another embodiment of Formula 1-12, the R pyridinyl has the structure
R‘lD
Rg l \ R11
N
P S
RiS

+

wherein R, R™ and R™ are sach hydrogen, and R is selected from the group consisting of
hydrogen, chioro, fiuore, hydraxy, methyl, ethyl, methoxy, ethoxy, hydroxymethyl, hydroxyethyl, -
C(O)CH;3, -C{OYCH(CHa)z, -N(CTHg)z, and —8{0)2CHz(CHs),

15
In another embediment of Formula 1412, the R? pyridiny! has the structure
R!O
Rg \ RH
N
3 P
Riﬁ
wherein R?, R and R*™ are each hydrogen, and R" is selected from the group consisting of
hydrogen, methyl, methoxy, and -N{CHaj,.
20
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wherein R9, R1 and R13 are each hydrogen, and
R11 is selected from the group consisting of
hydrogen, chloro, tluoro, hydroxy, methyl, ethyl,

WO 2 EHBXy, ethoxy, hydroxymethyl, hydroxyethyFCT”Bz“”mmm
C(0)CH,, -C(0)CH(CH3)2, -N(CH3)2, and
-S(0)2CH2(CH3). In another embodiment of Formula
1-12, the 122 pyridinyl has the structure In another
*ér'ﬁﬂa‘iﬂ AT 8t ﬁSFFﬂtﬁéﬁ AT WERI BN Ras

th structure ai , wherein R3, Rl and R13 are each

', and Rll is methoxy. In another.

mbgdiment of Formula 1-12, R2 pyridinyl has the

Cture Rio R" N a" wherein Fe, Rw and IR13 are

each hydrogeni.and Ridris:selestes.frarnine graupxy.

consisting of hydrogen, chloro, fluoro, hydroxy,
imethylerethytemethexy -etkOxyqihyesmesmetiy|,
hydroxyethyl, - C(0)0-13, -C(0)CH(CH3)2, -N(CH3)2,

-3(M2CH2(C1-13); R6" and IR together with the

itrogen to which they are attached forma5to 7

ered patrtially or fully saturated ring

h l;erocyclyl wherein 10the heterocyclyi may be:

th‘l‘pnaua)é aSrngSULUéed WIﬂJ F9 sgecmci(?rom %g%ﬂé%&@;&ng of

wherein R

and
hydrogen c§ rzp gt%reerir%lft x§em§i Iee :f oxy e cl;%/u Qr%ﬁ]‘i{pgm(? xyethyl, -
h 1@5‘% Q Q:H‘Xla t&;gtller with the nitrogen to

ClO)CHs,

which {heyggé)t%g BL% ER %Q.){B&Zmﬁ@@rocydy! wherein
10 ihe heteroc% M%ﬁﬁ@@%bﬂh@wm r(r@)oﬁ%@ éiﬂ%u&#d@ﬁ&@;&éﬁd%uy selected

from the SRR AGARUONANL SUBSLIULRE \WMItN-RNERPMEESR™", - C(OJOR™, -
NREORESHpSTIUERES iIndepandenty setectedfrom dheigeaupy be
opticnally coasisH R Gfehﬁ}&@ﬂﬂbsﬁ% tr@(&ﬂﬂ@%le@@)@'ﬁﬁaapp
consistingan@ieNREBTB8B4=ENd(d8T, m%g“:a@ndﬁﬁﬂﬂﬁm and R*
15 are indepctninsependenthsselestisthfro mithengno diyicorsistisigR™" and
R™ alkyl ofylhy drogensemtiuitioylh wherein seiduR8Indgnehfedyatiegled from
ihe group prraiptibECOpttieN el S UHsstiuteseb Vit GHE G Mpigkgy! hydroxyaikynyl,
carboxyaligubstittreifieritepenteinly Yerstre'ifsm the group
consisting of halogen, cyano, hydroxy, carboxy, oxo,
20 in MGG PRAIGHIRGHE I Ry B B3Ry ATRY SR MEarBEXS alkynyl,
a koxy, haloalkoxy, hydroxyalkoxy, and
R®. yalkoxy. , wherein IR3, Re, R11, and R13 are
| ind pendently selected from the group consisting of -
rogen chloro, fluor, hydroxy, methyl, ethyl,
ethoxy, gthaxys, Rydroxymethy oy pexyetlyhd from the group
consisiing GQ@&@H%toTQQQQrQW&BHMWN@Mv@m@y. hydroxymethyl,
hydmxyeihy%@i@%,la((@&ﬂ{aﬁ)BLWM)%&WQIWH.MuﬁA AM@?®® together with
2007/122466PCI/11320071001001 the nitrogen to
which they are attached fesm a 5 to 7 membered
partially or fully saturated ring heterocyclyl, wherein
the heterocyclyl may be optionally substituted with
one or more substituents independently selected from
the group consisting of hydrogen, halogen, alkyl,

NDCLO1T1 AwnrA INMANIDONOTDALNDND A~ArmAdA DCONT1T DAONND
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5hydrogen and alkyl. In another embodiment of

Formula 1-12, the R2 pyridint4 has the structure R |

S13, wherein R9, R119, R11, and R13 are
We MidEpE&ndently selected from the group consistiig g 7000

hydrogen, chloro, fluoro, hydroxy, methyl, ethyl,

methoxy, ethoxy, hydroxymethyl, 10hydroxyethyl,

-C(0)CHS3, -C(0)CH(CH3)2, -N(CI-13)2, and ‘
the nitroggE(n) 20 PHEHEF R AMEAA fﬂé@éﬁ&@’éﬁ?ﬁ@f’whﬂﬂPiéai“ra“’*"‘ rlng
retereC it eﬁ%em*ﬁfew%@v B &P ETAE ST FiS T yone o move sudsifuents
i 1l ‘E;WF%&‘FQ"Q‘%%’&"P&Srﬁgt%yd“’%e”g) BikRhg of

O)'\“:‘WF?rol fyl: DipBradiinyl, Prrsrazisyl morphohiny| And =t ©f
“yd“’geafa‘{% Bihyl, wherein the pyrrolidinyl, piperadinyl,

erazinyl, morpho '
B R R S TR TR
se cted from the group consisting of chloro, hydroxy,
ethyI propyl, hydroxymethyl, 15hydroxyethyi,

draxypropyl, -C1-12C(C143)2NH2,
}L“C (C113)CN(OH3)NH2, -CN2CH(CH3)0H, -

CHC(0)0C(@#&<bBJ 3 KL 20(F O+ oiaek G0 ¥xIpdBd fam the group
consistraaidtieperritvodirrerydf<E ot b 1120 atiet R, hydroxymethyl,
hydroxyqy iR FEUTE( @t e 5 18 -RERCHR S Rherkhn together wi
the nitrogRGC REY VRV 24FTeRIRATS HIRe e piteieing S psepugreisting of
pyrrolidingd GYREERE G FBEIF 20 CBREISHIG SF Yo F?'”é'?-‘i‘l@ﬂ?"d'”y' piperadinyi
p|perazmﬁur6?6hcﬁ i z%t béfﬁ ai’f‘lé‘ﬁ‘f&'% %lﬁ"l%s( )?r more substifuents
selacted f’i‘i/’ﬂ roruﬁa efﬂsasitmﬁof &Ploro i@ﬁw rrg ropy| h roxymeihyl )
e ici e N e
>E2 together Wlfﬁ the nitrogen to which they

r%@é#@\%&@,qemme% hstequymgﬂﬁégtegsmmethe
grgup conS|st|ng of pyrrolldlnyl plperadlnyl

mpre substituents 25independently selected from the

gfSup consttirigRoR hydratEh, traloeRaroey/arlesgken the aroup
ccns;shngaszpm_c@g_R‘@g)lﬂuore(\mgfzhy , einyi, mathoxy, sthoxy, hydraxymethyl,
PO SHR 1O NSRBI NSV RSB coster vin
o s A B TRRE I “Ut ey PR B HASHE 2
pumolcin, ik 5 BRERAI, S BL AL LY W L Hapa o, o

piperazinyl, mgrphelin | ng daa apin yb phon lly spbstitpied wit one or more substituents
lndependeéﬂgvbsée)i{;iteéfzm the a caésns F ﬁé}% rom cyano gxoougkyl -OR%M ..
Kg wher (a) said alkyl

CIORD, TE( ks
substituent iée 5;1.60%%%3, g}bs(liﬁu en@w% one or moré sugs ﬁuer@g mdepe% dnily seiecled from
the group congietng G?h:a Tgen, OQ‘EB H? QQE%BH¥SS§,L9W,J&Q@ H W R0z pa0s

group consisting of hydrogen and alkyl, wherein (a)
said R991 and R592 alkyls;may be
optionally.substituted with one or more substituents
independently selected from the group consisting of
halogen, cyano, hydroxy, carboxy, oxo, alkynyl,
haloaliwnyl, hydroxyalkynyl, carboxyalkynyl, alkoxy,

LlhAalAaAall,Avyvr InvrAdAvawvyrallAsvyrs advA AavricaAassral s s
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- and S(O&CHéCH

R67 and R913 together with the nitrogen to which
they are attached form a heterocyclyl selected from

wo mmz e group consisting of pyrrolidinyl, plperadlnyl CLTE2007/001001
plperazmyl morpholinyl, and diazapinyl" wherein the
pyrrolidinyl, piperadinyl, piperazinyt, morpholinyl, and
diazapinyl may be optionally substituted with one-or
more substituents inde endentl selected from the

ona i Gt T?é&%%ﬁ‘iﬁ&*&'f‘ AT Y V™ Al e @

said R™T % tiona subsm dwﬂh czn or suhstiuents independently

setected fr rfn ﬂ gro c:cnslggé oth y roxy cela oxsaxc z,kynylrﬁaloalkynyl
oxy y rox alg y and c rgoxyalkoxy

Ik rbo Ik i
nycroryaliml, et yr}’depe y selected from the group of

O 033 SF Ilpg-n QQJQF%G r%% mla\”§e6 c%ﬁR sA[xbstxtuted with
T anothel ém'bo v
one or morecjug'%éeﬂ:tlé n@e ehc!:\)nl %Qgege(%%?w&[ um:gf%eﬁggﬁm !é{xy halogen,
alkyl, -OR® lecigd:H r%@"‘i@@ g!r%@(&%'v?fw‘eg\ of hydragen andy
substztut&l thx o@@éﬂn@f@%ﬁ@* e%mb@ Qt%@k@fanrm@J@eg{W]sae&Q@fmm the
aroup coRRAAYHAIRYIMAY fag; optionally substituted with one or
Mresubstiivenisdndependenthselecied fion Hagrooyoy
selected QLR SORSISHAGOf hydroxyireblaropifhiare, ety and
diazapin@ i ydremetheeyiethexysny soxyimethylohydroxyetin may be
optionally EEONCH Biih- @EQ) Tl ibB)a s IN¢BMIBYR sawvtkd rom the group
consisting SIR)REHRCHS), 3467 aNnd TREY ogether=iihythestivent may bs
optionalyvitretye 4t whighmehey ainentitdeieddnfo pripeed from the group |
consisinbyete RSBy RIISBleted FFETT the Brob . ESnaiehfigatderendenty
selected st igitt/tosiised AdmRepAYETEZinyl, morpholinyl,
25and diazapinyl" wherein the pyrrolidinyl,
n anﬁméfﬁﬁf ntﬁlﬁ(ém?lh t%% Hsnﬁy lgﬁ)atiahalié htuied v:tath one
omr f‘:;ore ;ant %lgxia gﬂgnltigzg;b ﬁtil‘tﬁ% ?&:gjgltﬁﬁconmst?é:? hﬁjmx ;H:m §uz:a
. gﬂﬁ%eth[ éﬂi§ Haé ﬁh r\f'] Phe mjroge gmeyar t{g ed form 2
heterocycH e ecrrf]rgmi e FE!\Q;‘.)r cdns‘.ly mgo p%r’rongm p’era m¥l 'pBQ%EXyP morpholinyl,
and dizza & O?l(t;{em rfohé[ y!f% rg gi{%mrpqu anG diazapinyl may be
cptionat lyé: %’su H,(eq H@M‘Qfmm the group
conststmg Iglgh%%y@%elﬁ@ﬁ%@@)&%lyl@h%xyemy t, hydroxypropyl, -
cHaccHs IR HRAGHEEINIRL)3A, LB-BAOIBEEH, ), -CH.C(O)OH, and -

comr. €mbodiment of Formula 1-12, the R2 pyridinyl is
selected from the group consisting of independently
in anciRlected fromiheugnoep.eonsisting efbiydrog@ngroup consisting of
hatogen, hydroxy, alkyl, hydroxyalkyl, aminoalkyl,
lkoxy, alkoxyalkyl, aqingg-alkylamino, aminosulfonyl,
El ang Yalkylsulfonyl; k65 gnd R65 together with the
en to whichg re attached form a
3terooyd)i/t selecte Lrom the grou%, cqpsgstlno%gf

eradiny erazm | and mor 5h her
lndependenﬁgséereé 5|nyl E\Ip rou Zlnyilstgﬁ df !'r%dm nyinvn\{]‘ta%oéy alﬁ]%Ydmealky.

optionally substituted withszgne or more substituents
independently selected from

h
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forma heter&;ﬁ%&e técH‘ m tha QT&J g%h

5the group consisting of chloro, hydroxy, methyl,

ethyl, propyl, hydroxymethyl, hydroxyethyl,

hydroxypropYl, -CH2C(CH3)2NH2,
we mf‘é)flﬁjt‘@h:«;)CH((:H3)NH2, -CH2CH(CH3)0H, ~Fermemmo

-CH2C(0)0C(C1-13)3, - CH20(0)0H, and -C(0)NH2.

In another embodiment of Formula 1-12, the Fe

pyridinyl has the structure RIO ;1-etN 10n's, Where!ag -

@m'”"a"Féga RSN PR SR AR uH, Pl ays Bere
*098‘“efft6*tt?tﬁ‘§°at‘8&B“%ﬁ?@t?ﬁ @? ydro &F‘F"W&’FB%?“ from the group
consxstmgﬁ Bﬁ%raﬁ lf 4 f)lpﬁ{']aémf ﬁnd ol w{ﬁrem he é){[?,leradmy! piperazinyt and

morphoh%ﬁa{) Be ?_ﬁtle?ﬁ fv subsi dted w:t f a cir m&e(ﬁ &l g{uts tr}éependemly selected from

thyl,
OC(CHala,
Zfr;’:‘fré‘? amp@ toge er Wlt the nltrogen which ?%F (Chisks. - ‘
are attached? form a heterocyclyl selected from the

in 2 I QUR-GONSISLIRG fRIneradinyl pips aziny and
mgraphollnyl wherein the plperadlnyl plperazmyl and

& substituents independently selected from the
consisting of chloro, hydroxy, methyl, ethyl,
hydroxymethyl, hydroxyethyl hydroxypropyl
CWQC(OHWNW R’&qq:(&i_fg)@qq (@HWT selected from the group
ccnsnstmgépyg@ﬂs( rfg)etH:re @P‘?@f@’b@ b’]l?%l%y etho:: hydr::ymethyl
hydroxyeld - OROGHT e a2 LR e OB RP FOBY | ogetner with
e ”'""gﬁb‘i’r’t”aﬁ6*t?¥é‘teé*‘?ﬁ?88‘t{ﬁ’r“i‘eaﬁ‘€‘8ﬁf%%ﬁ?ﬁféﬁ“ﬂ‘“tﬁ“’ﬁ%"”s’““g o

piperadin azm Eand hohn}gi Wi eremt peraﬁnyt P]erazlmH and morgholinyl may be
!6 L ri 6 fromt eo;}:oup

optionaily stl e or mcr ents :nﬁ‘e endent cied

cons;stmg [#] c’hlotgé)}droxy me?hy dr|§x me t}/ ORY! Fj\ ﬁwydmxypropy

CH,C( CH 'ELRéIH’- ?o BYArogen s 0 ang -
O)NH aag A 6 together Wlth the nitrogen to whic th

are attached form a heterocyclyl selected from the

in sncHR LR LARSISEREL0S piperadiny.piperazinyland

m@rpholinyl wherein the piperadinyl, piperazinyl and

orpholinyl may be optionally substituted with one or

25substituents independently selected from the

p consisting of chloro, hydroxy, methyl, ethyl,

hydroxymethyl, hydro ethyl, hydroxy ‘H%opyl

%_120 Cﬁqg H[ftla_‘tg ﬁ rﬁrr_ciﬁwe remalnde{ofR
R™® R’ ar&ii?_lzeél_f/ ﬁé 6Hend&_lﬁaée£ dfé} ttlelm o which they are attached
wharein the p e df ! ) az land ﬁmyi rgtwjfﬁaeﬁ P’geﬁ?zgﬁt"\iﬂ“ﬂ’mm
rei
substituen !’rfe{pﬁn ent[ﬁeele rEk‘he mt%rgpnlilsungo chioro hyd% yr| Qethyi.
hydroxymethq%ydroxye&w %yl'éroxyprcpyl ~CHAC(CHa}aNHg, -CH{CH:YCH{CHaINH;, -

 CHyCH(CHa)OH, -CH2C{0)OC(CHa)s, -CHoC(O)OH, and -CIO)NH,; and R™'is propyl.
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>34. Fis, wherein one of R9, R10, R11 and R13 is
methoxy and the remainder of R9, Ric, R11 and R12
are hydrogen; R' and ROB together with the nitrogen
WO 25'iMfeh they are attached form a piperazinyi WheP&ft{7/001001
the piperazinyt may be optionally substituted with one
or more 5 substituents independently selected from
the group consisting of chloro, hydroxy, methyl, ethyl,
In POy IRYAPERUTTIBHII 2Ry RIRO B2t HYHTHEXSRoropyl,
-CH2C(CH3)2P1H2, -CH(CH3)CH(C1-13)Nki2i -
CH3)0H, -CH2C(0)0C(CH3)3, -CH2C(0)0H,
(O)NH2. In another embodiment of Formula
H-to7the R2 pyridinyl has the structure 10, wherein

ﬂqf R9, ,rwgﬁéﬁwaﬁﬂga, i}g‘ QH@M{BM atrﬂ%‘ne remainder of RY,
R rHISHIM QQ%%QEJ?@QGRJQRE%%QVB 3 r@(z@ehm{%%y Ere attzched
form a @@Qz%@gggﬁammnmgeréﬂm@Ehggitmi@h\ they ase
substitu éﬁ@%&ﬂd@@rfﬁb@c@&%&@@ BMLWQ‘@:@@*@OEE@}E”B@F&@I ﬂﬁlhyl, athyl,
propyl, HARYyREHARYEBANSHBSHBLEH- WA PRION OHRER,)CH(CHNH, -
cH.cHSHBStitents ngepe ndentyoselectedirom the group
~consisting of methyl, ethyl, propyl, hydroxymethyl,
in sfpyrdrexyetingl otfydnoxyipropyl prE@HREG(BHBIANL-12,
-CH{CH3)CH(CH3)NH2i - 15CH2CH(CH3)0H,
RO - \C @)0C(CH3)3, and -CH2C(0)0H. C. Isomers
henl an asymmetric center Is present in a
Py und of Formulae (1) through (1-32) the

compound gan exist ip. the faum, ok ENANHIOMELS Rfainder of e,
R RY n'c?@t’%re':' %o%gﬁ FLEI‘ Q}Q Eaelgaglpeqm(?@tmgt@rﬂg%gp&ey are ahtached
form a px@eQAQWQH &9%9%&%@&9@@@&;@[@%«%&% 0? moré
substituemgm%@r%erjumgbgr&e%@&%m%mn@& Qgtﬁlﬂ,@thyi, propyi,
hydroxyre@ RREAG GO RkpIae i dBroueh 432 dnanpiher
cHcHemBodimeohdhe,present.opyention comprises

diastereomeric forms (individual diastereomers and
c._tsomgmixtures thereof) of compounds of Formulae f1)

whethreaghi32ye\Wirenrtrcommpound of feeemiltees(l)-32) the

compauntireo eghi( De32Y dordmeran giRenyhgrdyomaTdiedyp, the present
invention gragraetrieriSoriers atay airges, PBMI FeemipmidiRs of the compounds
of FormulfEgfissush (FFf {pressesh e RASPRb oo Taer g merises
diestereops(ft SITHE S BT TE UT CORTO RS ST IetsPRRIFE@RgY s f Formye )
neouh (ORISR TS R TAGRATRCB e BRI PAigge o moie
geomeH A SIBIRIAY &5hpound: WO

2007/122166PCT/182007/001001

B, Tautomeric Forms
The present invention comprises the tautomeric forms of compounds of Formulae {i) through (I-

32). For instance, a tautomeric form of the following compound:
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may be represented by: The various ratios of the
tautomers in solid and liquid form is dependent on the
various 15substituents on the molecule as well as the
wo 0p7alar crystallization technique used to isof&t& g0 700
compound, E. Salts The compounds of this invention
may be used in the form of salts derived from
inorganic or 20organic acids, Depending on the
partlcu}ar compound, a salt of the compound may be
advantageous gy& to one or more of the salt's
physic i&s, such as enhanced
phar, | stability in differing temperatures and
hur*ﬁreHﬁes or a desirable solubility in water or oil, In
ey be rgpres ng%tances a salt of a compound also may be
3 as an aid in the isolation, purification, and/or
res6|ut|on of the gopmpound. 25Wher§a salt i S
mterﬁl;ed tob éﬁmlnlstered toa patle?ﬁ{Q (as osed
to,d émﬂ%’bemg used inanin vﬁo ohtext), the
rs*aﬂa e ly is pharmceutlcally»‘é\gceptable The
"pharmaceutically acceptable salt" refers to a
The Galprapared hycombiningiascompeundrofr Fomuiae:s
substitue(ly on(hI2ywithanmnacic whiose amidmiorabase whoseats a
compsungation, is generally considered suitable for human
consumption. Pharmaceutically acceptable salts are
E. 3alts particularly useful as products of the 30methods of
The i YPESBITEIRVEITOHN BrecslisBorthdirreateyom norganic of
crganic agidsy | BEITE'ERI B"ﬁ.W@Féﬁvé“?@iﬁéﬁﬁ?@ﬁf%?ﬁwﬂ%ae
eoveniaopegt SE fAEBILTE He A 8P§ﬁ§:§§%ﬁ Sﬁﬂ* L A
armac 4 S LT LT a Sii’ ity 1 r
pharmacqiite! ARG AR Fior fox ic"pRaria ¢t

i stancas, a sait of & nd also m [ use an al
ol In sofR ORBTA16 € { FTIHE Ercompassed within the term
purificatiop nd! rresoiu ion. o

wnars (A raen%edncg!&jmm,gae,@ﬁob'gaﬁgktas i &ogmcbe.ng o

o en in oS00 1E.GOMBONNGS Of thisdnvention whichare
pharmacgﬁgé QJ%BE%QQJ% }6 E%QF;EJQQAE‘% ml%%%o\%amn@of Formulag

- {l- 32%” é@Mﬁ%&o%ﬂ@@Qﬁm&e&Gh@n %é&b&g@l@@s;dered suitable for
human ohharmaceLticalarsepiahieacid addiiansalts olthes of he
methods SOTHRAHIASAIHRLreseBt IMRNIRRWRRRIPOSEHRI® the parent
sompound NESHEE I RGEn 6l @K vae dnemdnerganit:acidsj s uehasoxic
"pharmacﬁy&iﬂ@ﬁhé@tﬂlﬁe J’ay@rem@nah@lpksyd:r ofluortcsrhonemaceutically
acceptabidlis@roboriopphosphorios rmetaphos phomkoimitie) are generally
prepared GAFDONIDe e ferwGiih YW@able organic or inorganic acid.

Suitat ROBFHERR L6 B RGTAS 20001 G drdosutfurcobibidssent
invention gulrersijeriigraciulss SeibPr ASTaittifo c betize Aees tiftrtioric.
hydrobroniivelfygroferieitidts, BETAPIESHItMCS forfieidsPhtlfc offe corbonic, sufonic,

glycolic, isothionic, lactic, lactobionic, maleic, malic,
methanesulfonic, trifluoromgethanesulfonic, succinic,
toluenesulfonic, tartaric, and trifluoroacetic acids.
Suitable organic acids generally include, for example,
aliphatic, cycloaliphatic, aromatic, araliphafic,
heterocyclyl,
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5carboxyic, and sulfonic classes of organic acids.
Specific examples of suitable organic acids include
acetate, trifluoroacetate, formate, propionate,

WO 208 e ate, glycolate, gluconate, digluconate, IAEFATE 717
malate, tartaric acid, citrate, ascorbate, glucuronate,
maleate, fumarate, pyruvate, aspartate, glutamate,
benzoate, anthranilic acid, mesylate stearate,

and su fgéﬁl?&waféd ?SQHWFB?(?B ?ﬁfff’éi‘i:é”’ﬁﬁ& F&Eé’ﬁ&f@“ citre, ethanesuforic,

B T i
trnflugrorin%ﬁ omcé §U m?1 éctgnestlhomc a UT Ola] at% vorpacelic ac gan

mclude f exampie, aliphalic cioall nalic, aromatic, araljphatic heterocyclyl
a”":f QGB%?IG% uI{omc i (S)Srelsagéor 5 ‘tﬁenae tolenadifoRAte;
carboxyig, gn
2 an a fsu%b!e or ac am sfnc Léeaa@f!a aie trifluoroacetate, formate, propionate,

Specn‘ac X

suecinat %?XX COHEItQ%ISHCOHaa ‘%la gglne t%r ‘acid, citrate, ascorbate,
glucuron%i ¥g£8xy Xf Cp%'ege' g@l%&%‘@;ﬁa@%@%@%?hc acid, mesylate,
steargte %g!%t@ ’p%w}mgmggt)gﬁgﬂt}%c&m@Qgeembcnate {pamoate),
meihanegtﬁfmgg %ﬁ%‘r’&g%@; t@yzglgﬂ%%@%p(m#@t@aéﬁenesulfonate
2-h ydroxg&gg&yjéw@ggfafgm%@@;ﬁéﬂ%&@m@%%@ﬁh%@mﬂﬁ&ybutyﬂc acid,
galactarmm@@e‘ E@é@ﬂe@ﬁtﬁ, @iﬁ@ﬂ.r&ﬁ{ﬁhora:e, camphorsulionate,
cyclopen%n@ﬁﬂh&ﬁ&l%&g%@tﬁ oRsRdRiR-RalMRasiespectRaitate,
hexanoagrRmﬁ%mﬂ@mm&m%ﬁ%a&ﬁaﬁm&lewnﬂﬁOmyam'at@ionaie,
picrate, Al INdeeanoatandecdmanother embodiment, -

in arekarples-of.suitableraddit envisaltsifénmediadd td ectlie.
aspartateGOLOte, @WM?M@&I@% biegwﬁ@éy%phate. boraie, camsyate, clirate,
edisylatetrinith Gt/ artnete Hisaiphate ol e tihiete osphate.
h|benzat%mwﬁge!@m@ﬁehy@mw%@a@gw%oi%ﬁi?fifgi@ isethionate, (actate,
e et IS StaRE, ITIEETERE LR e oo
phcsPhatH@?ﬁﬂﬁBP&%%Fﬁéﬁ@@ﬁB@ﬁ?&t@"ccmate tartrate, tosylate and
t”ﬁ“"“’aCf‘?;?ffr?f’%?ﬁIorlde/chlorlde hydrobromlde/béoml

its yfirobromde and

i hodiment, seniafiv inglude benzenesu ate, h
" enSISdideodide: 1eethionate lactate. 2omet

P aleate, nitrate, (Jrotate, oxalate. palm e,

Furmer e, wth req compa O 49 qjﬁe’ Invery %on ca?rp Qlﬁ E%‘iﬁmé?f,‘%@%
pharrnaceo F%@%&%&%’W QEQQQ&PQ%RQQB@JQ mé@r 9&1?@ g., sodivm or potassivm
selis; alkﬁr@%§m@’s§@c§b Q:g@;.ﬁw c§%@g§m %Q%@fﬁs @EU@I% suitable
organic hgaq&g,ylggquggnt;,gly,g{%ggg@;e salts. In another

n an N RQAIMENL L QRERSLIAHINE SIS NGO non-toxic salts, including -
a!umznumhﬁd}%%&élﬁ@gmhnamr@iam leansl JWGIEQSEJ’H@ Hel@umine,
olamine, 12RERUEREERIGHR swwhere the compounds of the

OrgeriBM@RkIANNCALLY i@k acicieyaiely, quitableamine salts, such as
tromethanpleadienaeetti callyigcoepiablie-sakisihereofmaypine, dethanolamine,
ethylenedidnoleldecaliiadi etatigakisie. gy SoditemBedopiitassiomining groups
may be qus@itsraikativrelcarthsrnetalisaltsy 6.0 eicel Ganmeby! ey, propyi,
and butyl qREgRESIOTPS altseEiat. Jelkussirmdthbwithebylitadyle dibuyt, end

organic ligands, e.g., quaternary ammonium salts.
In another embodiment, base salts are formed from
bases which form non-toxig salts, including
30aluminum, arginine, benzathine, choline,
diethylamine, diolamine, glycine, lysine, meglumine,
olamine, tromethamine and zinc salts.  Organic
salts may be made from secondary, tertlary or

NIIAtAriItneari s ~vairmes ~Aaldfe c11Aalh Ae Frarna A
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In one embodiment, salts of the compounds of this
invention include hydrochloric acid (NCI) salts,
trlfluoroacetate (CF3COOH or "TFA") salts, mes%(
wo 20mlfs and tosylate salts. 5Pharmaceutically iBz00TI01001
acceptable salts of compounds of Formulae (I) to
(I-32) may be prepared by one or more of three
methods: (i) by reacting the compound of any one of
diamy! EiHpilirEe TR ST ithPtHE e esivee Zeidray 8&%&856)@““5 and
rocides ool SR/ Bty B “%P DA PATSTIE DS tectifi
In %?ﬂbgdgrﬁwaﬁltéo trtgéunl;%arl)daf)f tﬁs mventl il mciudg1 PH o lmac actd (HCE)
gaits, i cetate (Cls } salls, mes: ate saif an tos ates
B‘fof_‘;% l(a E: Sb r gor Bla 219 %i E{ 9@ prepared by

Ph utlcal acce ta Ie Its om ou 65 of
aém?ﬁe ample, a lactone or lactam,

one or m re of t ree
b reagm h\ﬁe oe plcguenq grltgog)erap ot agﬂ (&HQ \p¥ &99\4%‘&'&% or base;
|3)£iremovxng af a{Ell oerlbca:ge ap@ urntgctﬁg !1: QJH&A%%J&Q;JQI&MQJ‘M the
’hgr;c) L(Ry%n eootr}}l%rrmgye (E%CGHPJP b\é"!ﬁ@ (%Qwﬁ@apg&%mh@&@ursm for
exasap.msmeQxamau%gqxe@e@mmr@ge% ange

aiy EOlUMAnAL SRR Freactipnsaretynically caried) athifer vy

e SQUNOR. T he resulling.salt unay-p eesipitata A wicane: b,

All tﬁ@.u %Gctﬁﬁlslabé f)iHEaﬂGJﬂri&f oﬂﬂﬁYcibl@n[em@\i@ﬁB@ b:}}{ may pracipitate out and
be co}ie&ééﬂ@@!ﬁaﬂﬁlar ekibhersolvent Ji&%ad@gaﬁee ofvionizatiedies of ionization
in the red by thiereg Sulting Sakl-maynvany from completely

ionized to almost non-ionised. F. Methods of
E.Mettdcenlragndnt  The present invention further

The gEFAP B MEtOTSAirstrebting et dithofiti 2 subjec having or
suscept@@ijphm%?it§m§ééﬁfmlt@){htavﬁﬁ@egﬁétﬁraneuﬂcal y-effective
smount GRS BYFRITIPISEHI 18" EHeY SBjaceyced sbove. i one
emeosieil o SEHTEAIR et &2 DR B R 6T %S?Fédé}e?né?ﬁ yestmentis
paluatweéaﬁw&tu H&gogfrlfmﬁﬁlmﬁ'& r@_%efhment is ﬁa treatment

in arﬁﬁgr eanbcaﬂm%‘zt the cfndmon is a dlaisd ¢ ditlon In another embodiment the

condition zsacGMt? medial d condition. clori |t§0n erﬂy]vhscp i’or mstance msughnl cGMP is a
revenia IV rea men n another EJT'In rgsponsgg SES enzyme,

major co pon ent, and whose r uction of acticn is moddlat

wouid %heregare be cons@exgg I(%A}égr H&%‘QW&EE\LQ anOt er
The %nf!mé%glﬁgﬁ;@ﬁ bghr%agg ﬂ%ﬁ%&? \);%LQ @J&!ﬁ a%larm%e but are not
fimited to,@ﬁ!ﬂ@a@?é}&@m@@ mﬁﬁghébﬁﬁgﬂdégrgﬂi h%raeus system conditions,
pl_s!monarl):/> Qﬁ@ﬁ@%@l@a‘%%mmm%anm% Wtﬁm bodiment,
1n ankiHer CRRAHON ds aeMP:-raediated: canaitiesada friom the group
consisinG GREHIRRA Wwihiek Jek-instaneasidnsuificient,e@MR A @moneary
arterial hyh DRI GORIpOReAtsand whesssprotdetiosoamaetiokon
associatdSvmadtaiethinaespeasetotheRbEb e zyervwould
hyrerendbgrefare=Desconsiteret epdisordanomediatedabyoan damage,
congestie GMRIUThergenditiers that oarmberddearbtingion): valvular
insufficiergc GoPEaneerwitl thierpreseneirvertionArcudes pitseass:
myocardig raryotiidinifiedtt dos varelienastlamesnditiotigase: restenosis;
metabolic conditions, central nervous system
conditions, pulmonary conglitions, sexual dysfunction,
pain and renal dysfunction. 30In another
embodiment, the condition is a cardiovascular
condition selected from the group consisting of
hypertension (including essential hypertension,

mitlmaAarmarm s linrmsAardFAammei st miilmvaAarmare s aviAarial
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insufficiency; stable, unstable and variant
(Prinzmetal) angina; peripheral vascular disease;
myocardial Infarct; stroke (including stroke recovery);

WO 20fHEgMboembolic disease; restenosis; WO~ FCT/B067/001001
2007/122466PCT/IB2007/001001 arteriosclerosis;
atherosclerosis; angiostenosis after bypass;
angioplasty (Including percutaneous transiuminal

arteriosangfioplastyand peielataredt S trem3leimimal cofon ey tancos

transmwm%m@@wmiﬁ@mﬁnimwﬁ angioplasty); hyperiipidemis;
hvpvxm\vwmémﬁé%iﬁe‘f"l%\iﬁ%imﬁ‘@“ﬁ%Iﬁﬁﬁ%@ﬁ%ﬁ%ﬁ%lﬂ%‘m”d“‘g

congesigy FAFUHHE) St raE PP (i TR CORGBL I Eeai pear fehure, 1o

ventricuRfieRE M CBPHSEIYAT AT HEYR TR iee nieaglieerianpt: Revrauds

phenom B} FEF TR IR BT TAET RIS Bt BRI U FRgkr > =

oeclusvEARGIE Sright ventricular heart fallure and left

:n amfﬁ%badlmen ezr?):;i:non Dzzﬁn;o pyahupd Serphenomenon
nang e

In ahﬁ%eéei%odi en cong tion is %Emonarya arial plergn ll-o)rg

In apthere% dfmeatr COHMPJ?T is ﬁf"ﬂ: arterial occlusive

in ar(iﬂ?er ei% émerrll % Qgpﬁgﬂqmpggéﬂgmkﬂgge Cond|t|0n IS

n iRerension..In another emhodiment, the condition is

" E,Qp},m%r,}{ewpﬁeﬁ%g%&gln another embodiment,

n adhECondition is pHimAnany.akterial hypertension. In

n sabetherembaedicnant: thecendition is heart failure. In

in erdnethesemhodiment, the:-condifienis diastolicdeartiunction
includinf@tiuifesd peanathernembodinent, othescorditiorsifss, myocardial
ischzemB)igtoticcheart-failureal naifratie pemiboditmeritpehesion, angina,
ciots, vapoRditiosgrapginascdsinrarotheterisirodireriat atgeneabiisation,
and hearcigmadtidntion thrombosis. In another embodiment, the

in anglbriditherMe stroteaditon e gRBtHe FEfiBcERT R THE 9oup C?”S‘S“"g
of Synd RSO 4" LOTRARTD S B fERE Wit CRABIEITA " ! cleostes)
neuin feag;gﬁﬁrfé?ﬁémfﬁ&nitﬂiw “EBATBHY SETEBEE IO AT Hhe™ "
Menden ilLayﬁ c&gﬁeg){gﬂﬁg %elrééciiunn yndrome :eup syndrome, Lawrence
syndrom%(i}léhlrg sanc}ram oM mgialy ’_ﬁheeﬁcp etrremort?)::wa luca I gme\x/ pisma[)%; o

aldosteromsm ??ma tostat snoma xpoa rophic di toxin mduced d|

disease, Hashxmoto s %Cé{ d’tB ang]gopa t¥c %dgisghas clﬂsgg g)rtI%palrE%%RJCOSQ toierance;
diabelic ;gcatzohs%mgugm xag‘ %glg‘a%rgngmgégﬁgﬂéat%tgg%m%%amy
diabetic g &4@%&%&)’%%@%& Qﬂ]g{apa“@%w neurapathy, peripheral diabetic
neure patl()? Qgﬁ%ﬁ&ﬁgé%b&@ th%)tr@%@‘!mgtm@abesﬁyl n
In an@%&ﬁ%.ﬁmﬂgémﬁ@h the.fongitien is a metabolic
in anGRNGILIGN selestedfram-the.graup consisting of
Syndrome X (also known as metabolic syndrome);
Hiabetesdnclidingiype k anditype.dl dighetes)iinseitined from
tne grouplRSiSiancarsyRdromes atinsitinrre sistansedlngludings: spinal
cord rautB St rseee plotdiscrders,; Rabsenic roMendeatrattaniocerebral
syndrome, leprechaunism, Kobberling-Dunnigan
syndrome, Seip syndrome, ] awrence syndrome,
Cushing syndrome, acromegaly, pheochomocytoma,
glucagonoma, primary
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aldosteronism, somatostatinoma, Lipoatrophic
diabetes, ,ff-cell toxin induced diabetes, Grave's
disease, Hashimoto's thyroiditis and idiopathic
WO 0K’ disease); impaired glucose tolerance; /B20700160t
diabetic complications (including diabetic gangrene,
diabetic arthropathy, diabetic nephropathy, 30diabetic
Iomeruloscler05|s dlabetlc deramato ath¥ diabetic

trauma; ﬁ@éﬁ)lral rgﬁ{ﬁ grig} F]cél Tcavla ec récelgltéaﬂozb Ci‘m} ic e enerahve

disarder dm AI ex ers isE se F’ar nsonsdu e m pat |Qan drug-induced
&é‘ﬁ% Cg[ ell ﬁ(‘ |§1g d

Paikinson’ ddse OS! ﬂimgt isgase,

srﬂ;] :c ater scierosas gmyo éls :
mciudm Hum naﬁon s Isggar@] ca;nus Tc:lar spf?sms 39 C'ISOI%&E’S assoclacEeonvq;» !‘RQCL%T spasticity

inciudin irem rs epl Bp5Y, conylisions; resgessgr ses% T Imﬁ&!}é me@oms Creuizfeld-
Jacob dig ease S’eep J@oggp ';:919 ﬁgtWCoéésincwagwggo%mbgmmg%mtnve
c%lsorders efaﬁ; %q E!ﬂ%&ﬂlﬁﬁe:@a %@JAAE@L Q%Qé% §¥§$§£&@Q@mnmc!udmg
w;thdravé%grgt&gsg&gysmﬁagg% %%%SEH%Q:&H&QJQ%BH@; benzotiazepines,
cocaing, IQ?% @Q%MEQWH&'@@QQ&A@&S‘ @@P@Edﬂ)csal anxiety
d:sorder%m%m@er spinal card tauma.-headstauwaa i matier, atention
deficit/h)k%@m\j@jw&éehym@béﬁ&m&ﬁnﬁﬁuﬁ@;ﬁ&&,’dﬂmﬁgﬁbr@ssion, mania, bipolar
disorderﬁﬁ@é@iﬁ)ﬁe@ﬁ&m&, AL loss, tinnitus, emesis, brain edema, tardive dyskinesia; and
migraine2ilidk 4 22466R4:E4A132007/001001 trauma; cerebral

In aflbifar etpegrehrovastulay osidentseencentration

in ardisordergreh tone dege Aeratweddserders, including

In anfzhethegrsrdiseastioParkirkon s'disease, including

Ir ariefiesatisiimandrelrengtindueed=Pdkinson’ disease;

in anqiyBITROYIPRE: Aterad st it GRS Gy BidtBral sclerosis;

In anpiff BFRG GRS BIfRS8MEE TriERitling Huntington's Chorea;

T S A BB RO AR U

he present invention further

funcnonaﬁﬁi% 8m oltlog %%lal fi/c%lnié’lﬂ” tl ner ‘rlgﬁil%er{]str:l ?;Freb Q%Xuma In anothear

campnses rnetho Eor motm tiorjal recove ollowing cral

embodlment theurse S& grfvg%on ﬁ erc pr|s smeﬂ?oq]?dr g]o QUncttonai recovery

following stroke en ’J rgl'k(t%sgem S‘;aqu Ql§g&%§50§|9gp£§9rq@r%md Mennitl,
F.S. The pgég WOPQEQQl‘%RﬁXwe‘E%QEM‘?@Gy@Q&%F %MM@BFA@%W occlusion
in rats: m‘é&gﬂﬂ\é?agbﬁg I’Q@Q% %%@W :@9..@%%9 Q@E@‘mﬁal Meeting 2006).

In a&fﬁ*&/‘éﬁ%l&&@@&@&hﬁ%@m&%&@%&é& mﬂd@s\ﬁ@-bromctmg
neuroresmﬁmngdMFQQB%W@étﬂﬂ%ﬁi%ﬂ@% Sl @S toration following
coronary %@E@&Gﬂﬁﬁ%Aﬁ@b@@@@sﬁ&mesﬁlﬁﬁhG’)Jl}owing traumatic brain
injury: nel@BZOMIRZEPIRESyBRCaIRS Sedatyesstny protiessated to CABE;
neurcrestaaie B dncluding genenabzed anxmety:tis crderiosociehsc
dgementia@nxiety 10 disorder, panic disorder, post-traumatic

in angtrese disorder @amtiio bsessivetorripisive disorder;

In an¥tterrtormdeficitingierae tivitynaisondian serefitm the eroup
consistingfigeittierartroerdraisotieers, dine ity Hepresietie pumonary
disease; il SEORAF BiSGiRferE T PigersiaPheuralgia,

hearing loss, tinnitus, emesis, brain edema, tardive
dyskinesia; and migraine, including migraine
headache. In another embadiment, the condition is
Alzheimer's disease. 15In another embodiment, the
condition is Parkinson's disease. In another
embodiment, the condition is amyolateral sclerosis. In
another embodiment, the condition is cerebral intact.

I Aarvcesthhar AralhAadirmaAart +lhAa AAarAIFI A 1T~
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20In another embodiment, the present invention
further comprises methods for promoting functional
recovery following brain injury. In another
WO 2007/11%468 PCT/IB20607/001001
iment the present invention further comprises
methods for promoting functional recovery following
craniocerebral trauma. In another embodiment, the

In ae?':t(eg%eep?tb In\%”il’%%oﬂ&'ﬁ%ﬂzesr zgfr(\) m%rgﬂ%%n%eékeg the cpndition Is acute
pain, E ifnl te pgm. anude ecu OCia eg wr!lpgjury oF SUF g ?n@hcther
smbodimént, the con 1 [+ Echs’e ¢ palh. e@tﬂ F(%Q: 95‘%%&; Satepathic pain
(nnciudu:% c%%rge]; rFel?ra%%q %HQ&&CZ@ w1§) pel-mﬁ\erg Qﬁéemm@n!;fa%
neuropa‘%‘lnfg %antillumpgygy%e %P&E@ﬂﬁéu@%\éﬁ ra\és@JQ% %mmated or fuptured
mtewer&?rgﬁpsré oaz!‘ig%r %a@%glr}flﬁlgtﬂnyar ?ﬁ§plﬁ@m@m§mgfpamspme f muscies or
the post@r%ug é%h%eﬁ@%@&%ﬁ@Emm@%ﬂ@@m%@m\eiated pain such as
sone paﬁ”@&@&‘M @eting.20Q6)« nadn-aretheremhediment:theindudng
postchef%%@v@msmm,iQﬂoﬁ@ﬁ&%@ﬁr@ﬁfﬂﬂfi@ﬁﬁoﬁ]ﬁib@d&aﬁ@ﬁ syndrome, pain
associafd @m@ﬁmgomewpﬁe&imﬁaﬂmdimel bhﬂ:tmgal therapy}, arthritic pain (including
osteoariR@LIEOT @BlOERHCANTE] W RY Bt okesusideRaSpost herpstic neuralgia,
trigeminfl@&UFGER SO eionefol lowingico renaeyairetytilygraig snd pain
assoclaiglf aftingo(C ABG@ prelatécr Strokas it ordipestisredforyinal cord injury,
Parkins ity [eivei PRy chiBRATTALIC 4T AISOIN iryrafeLroiesstetatiofsndiion is
nociceptfis|haiing tiest edbrisirisetienmre R isaifmy e rtiegerains. bums,
myccardeléstiiacre Rt d s CABES OISR GBI TR ate bPes! suroiee
proceduiey FRFIAFEIFEE RIBrifER RS SHEFTRED ot E&tutitio  FeTaree e ™ ¢
condiionjeRn Rl ERTES 1 SRR BHASBAIHEE FRee e o
rheumat%%?_l%?eﬁ8ﬁar@ anlglos%%s %nmf:fis Vﬁceralrp&ml{(mcludmg‘ meaE,wm?héy bowel

disease, func rona bowei ﬁ asr!_]ro Ieslo ha ea! ref] u yspepsta irma bowe syngrome,
functionat a demmalp |ns n nsdlsease xl HIS, %e;a?vé’ 0893 gmenorrheal

cystitis, g%?ireatltls%nar pem vie pa%)gllfr(\) é‘lngth%r em%nérl%gp ge%gnadﬁ)n @%n rasulfing from
musculo %&&Q g ?&&%%%%&nr%lﬁgﬁﬁsﬂb%%ﬁzg 'QJ&%&%:SCJQIQ%M (non-
rheumato@c}? §&R%§£W§s QMM@%Q@@%%SP&&RQM§!Q%Qenofysss potymyositis
and pyon%lagﬁ?gI%rﬁyﬁgr%p@dmﬂmmyhghgam@fﬂom\vﬁé@roup consisting of
heart en@@l@%ﬁ@ﬁl@ﬁé‘ﬁ%@@g 69%@@ Tf-anethQfuon, mitrat stenosis,
oericarci@MRBAEIM @Rt Hha.e QREHiaR: 5 a sl manodaiiz). i another
emaodim@M DO ciments theeomeitio grds agsitenpaimExarnplesofigraine
such as ra@HIle A I IoUGe-ac e &I assBCiatethwithsimjtry headache
mixed he@fagid kg€ Myachaha prothigecatmbedimaist e cotraEition inguding dental
pain, olic@hirONicrp ainihExamples ehchromitpainyirehizten).

In anlieeopathict paire(itiel isdie gostityptenetresfuncion
selected EaTdip alitPersSttiarb ARt eERIser Bty tanTaP gpctie dysfunstion;
diitora! dyefiatietieBnebiveisithy earpar timnekepnarymec g dioren
female sl AR TLIMITYGF AT ERsse alRst WRKCh &PR(ETaR Typoscive soxus!

- desire disp(ifitured intervertabral discs or abnormalities of the

In soqtih B YRER BifTHS] THE PBIR A& 6 L & aspinal
muscles or the posterior longitudinal ligament),
headache, cancer pain (ineluding tumour related pain
such as bone pain, headache, facial pain or visceral
pain) or pain associated with cancer therapy
(including postchemotherapy syndrome, chronic

postsurgical pain syndrome post radiation syndrome
meirm 1NACeaAA Tt a1/ AT TR A I ArAaI AF A
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myocardial infarction and acute pancreatitis,
post-operative pain (pain following any type of

wo xSurgic |cal procedure), posttraumatic pain, renal colic,
CARCE pain and back pain). in another embodﬁaﬁirélﬁfwmmwm
the condition is pain associated with inflammation
(including arthritic pain (such as osteoarthritis and

rheumatoid dlsease ain an losin litis
u pain), 1}1/ gﬁug r(t) n)ét dysfunction selscted

o t,th t Id
i e\?fgt?e?ai’op'g’leﬁ By Shfammaton wel”
from th% cons tmgr agcuie rena Ilgvv é rcatlc renal fallure; nephropathy (such as disbetic

nephropath tt,%alomt shllegtc Is(gr ers giome io aﬁty angné nltis, ln aBother elmbodtment

the con ‘hon a c%r?c% iQﬂ se %%C(f XSQ euB %c!?’sﬂstlrnréto Cancerous cachexla fumer
§ d C mgé nctlona ominal pamn Syndrome

metasta

o e Isepse. Jlsilis. ulssratie colits,

o Sysmenarrheal. cysiiis, pancieatitis. ABe PEMEARIN- gou
consistirlg o%@tgﬁgr @J!&QQQ!%Q%EG@ QQF&Q«@'@ @;i%@ﬂ!ﬂrf @%U Uéml syndrome,
cronms EOMIBUSEURskaletah disarders dineluding myalglasc condtion
selactetf i‘m)é@lgi@n%%&'&@ti@@ﬁ@ﬁ@%&i&v&llet obstruction; incontinence
and benlddQR=EREIMALRIE) arthropathies, non-articular

In sk Rk BRatisre,, chestraphi Rapathyciglycogen odySisyiasis; urticaria end
skin necp@ymyositis 25and pyomyositis). In another

In a@ipedimient, thecoonditionisigelestatfrerrthdogroup dease;
macular demsistingrobheertand vascular pain (including pain

In agasEdoBPant ity Sodrti cileipTErction, mitral

In anptean BBeC i TrRETitha FENt R &§/#Patid's phenomenon,

In sngp 1 AREIRE el P SRETB taT ATGEIR i@éﬂ‘é’ﬁﬁ%ﬁdiﬁ“"m the group
consising GRS B PRt LOR U HIEH S SEEREF 785t 7 o
embodimgal Wi S Eb ST (‘.jJ’I{SPT‘é&Ef1 ﬁln includin raine

in any q mbo iment the rese tmvenhon fa r comprises maeth sfo jnducing weight
SIS g’ Ci‘u up

fal

oss or mamten nee of w?ght ossm a s b}ectb ad@ums{en gtor;ﬁe sU ;ec at erapeuticaily-
j luster headac AENSIoN ¥eheaace

orl ae '

eifectve §'8m|xea ‘heac ache and headache assomated with
o. sw¥@scular disorders; orofacial pain, including dental
The rpétl&tsti&! Q@l%b&d@?lﬁtﬂ:@%meﬁ%ﬂ qx%@;@ﬂguse with, for example,
mammalita mﬁ}&r@ﬁl@mm@r my@fﬁﬁ@%@mak@m aRethREes), compenion
animais (EH) b@@!m@ mﬁrsggﬁfﬁﬁﬁﬁmiﬂinei@, sexdakely shisnatienaboratory animals
(e.0. mcbingdycingisexual dysfupction.selestegdnom dhergiaipnt the
subject isCORBISEIAG:0fimpatenee (ergenicre s pBychic)male
erectile dysfunction; oilier& dysfunction; sexual
. HypotiibyiédMetiesafter spinal cord injury; female sexual
withegrering ad i dlisorelisri-BE e hiehgekerzkOrgesnignds of Formulze (1)
through (Iefgisfia ibititers; femRES sesmal palrrttigureleasizamh fdinedarounds of
Formulze Ao thad) SEiitfat eftidti i SRFRIRY) mheaTist IRer increase in
intraceliuI@W@W@ﬁﬁiqhge@%@m@ﬁlﬁa% @W@cas intracellular calcium
dysfunction. WO 2007/122466PCT/IB20071001001
In another embodiment, the condition is renal
dysfunction (including renakdysfunction selected from
the group consisting of acute renal failure, chronic
renal failure; nephropathy (such as diabetic
nephropathy); tubulointerstitial disorders;
glomerulopathY; and nephritis. In another

Al AA I At FlhA AR AIFI A e A Al Ay A AiFi AN
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In another embodiment, the condition is a skin
condition, selected from psoriasis; urticarta and skin
necrosis. In another embodiment, the condition
WO 2007/12246¢ PFT/IBZBG?/OG!OOI
Is‘an ophthalmic condition selected from retin
disease; 15macular degeneration and glaucoma, In
another embodiment, the condition is nitrate
intolerance. In another embodiment, the condition is
signalingy et ™ resuls fry SRR SRS AIRREIE” T CaHaRas o
PIeSSiTs a gynecologic condition selected from the group
consistin U%of dysmenorrhoea (primary and

I, Administration an ilit rematur or..In anothe
Wsm ed Xiﬁ e?:l lcatson IS at?m’na ered in an amount eifective to

inhibit P = n?he com;ﬁunrgs o gp(r:e%Qn nt on are @ lm Qey by any suitable route in the

form of & Xharmac@&(sal c%%%smon &&J&Q& F\ ?H& 0 m%la!’)'sé@%chve for the
treatmerR ;%%%EH Iﬁ\é%%%gll ‘é&&'&@& &9@& '[ﬂ%%nE@&UQ %l§r£9[o prevent or arrest
the prog'rng%%ptg tyélzﬁ !M@%&QER@%%@E@@@LW @J;QKE JQ§§nH&y skilt in the
art ljsmﬁjr%glpll‘g%p%r@g %HM&?}%@QQM tm}% 5%%&@

The REIAPEMIC ANV HECtME AMPURLASiSLOMPALIAE B pounds is
based o Q\rﬂiﬁluaﬁaﬂc)rih]{@fdwr(e]iy&z%az&ig5,&5)5@1&{&91:5503[5&&1;“0{; of the
patient; Methodsand-compaundschiihepresentinyentionaseticular
compouBLitRdjedfonuSe withe famexample »rranmaliaeels of the order from
about 0.8U @GS uthrashumans bothefepnmetes (eefy! in the treatment of
the aboverl@ivkey syl Panzews) rennip stiorbahiprats (ergind of Formuiae

() throuct| UG8 (et ret Sesylefetriridaipartds (sl (Rae s abip 2oout 100
malko. NSt CCERS PR iA RS TR PRI TRl Sfreae ) ' from
sbout 0 AP i1 FBES ARl m%ﬁeéeam%ﬂ}éémﬁ%%? S
compeun e B UAL e SOE LB o i’ oono = ion
y :pif%%eﬁ'l(%}/ggrg T_afr]i(é?!] Eécfn%jﬁ%ﬁ%ﬁﬁﬁgjtiﬁe% : toﬂ) Cg}jsfz; Ddi)ssaegel:nr:any

instances, th dmlmslraho Qflhfv con‘ﬁ:ound ebe reﬁea?!pahplura; &% ina day {typically

ne greatj:] t%zn ! 9mesp%m:| ILIS

0ses @"d typically ybe 2l4 mcrea%‘g the total daily
dose, if 0 rgpoun S ofPFormuIae ( through (1 32) are

For o Qbé@m‘iﬁ%@h@i m%oaggﬁéngmgngoJihé§ xﬁl{%"b%"x of tablets containing 0.01,
0.05, 0.1 PRshesized that the carppeynds a5 355 ormdlagsdbha soo
m;‘!figram;}alr QHQJ@V& |f?i§gaiem mbr% E%@Q%Q@Et%t B QEC@S%ZB(“EQDQMM to be
treated, A%QU&QBEQ@&NW@&H Jm@@ﬁlﬁlara&ﬁmgn@\{ﬁﬁs-acﬁve
ingrecient] IS ditGre asRdhdntracelitane G MR evelsreducesedent.
Intravenoi@t’l’&@&“td{aafa@@|@tl\r§bom ta about 10 mghgiminute during a constant rate
infusion. 2007/122466PCT/IB20071001001 signaling, which in

turn results in vascular smooth muscle relaxation and
in s Behectiorrinieimdsgressure. 1. Administration and

in oneDuifEeB TypseatynardoTrvivel estriet dhFerigae 0) trougn (-
32) for useSESECTAERTION (Fecheiministereel Tr=a Wifotaat ety tuersiood

46
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inhibit PDE-5. The compounds of the present

invention are administered by any suitable route in

the form of a pharmaceutical composition adapted to
WO 2LHRH S route, and in a dose effective for the tréSTAHEHE 014

intended. Therapeutically effective doses of the

compounds required to prevent or arrest the progress

of or to treat the medical condition are readily = -
that the ZedEATATEY 1y SIS B BrdfhER7 Skt ?Ha?ﬂaéei‘ﬁﬂn“taﬁcseﬁq&'e carmers
andfor QRS BTtk AR clinical approaches familiar to the

gises the usﬁ 4} one r m& e compounds of Formulas

Ina tge emboﬁxmen[t the |nv.?rHon [ r % q P!
throu%h {]- 32) for U%f as & nﬁ lcament SUCH a umt osage tablet or urﬁ dosage capsule) for

use in treatm ane or ore of the cond Pons prewoas(?y igenig ? i tpéggwe secnons discussing
methodslgl p%e tmen SIS ase ona varlety O actors, includ |ng

In an bdd;@ngng the %vghgh §%r§&qﬂms§eddxc %L 9%@'%09%5 of Formuiae
1 wmentDE BAHEDT 1he Severitv,af e.canaliaD: e Eumie.of
administration; and the activity of the particular
i« pharggggg,pgmq“_gm@pyed Thus the dosage regimen may

For ¥ENawidely-Rosage levels afthareraaiirays 2aaaul through (-
32) can B QilnM@AQ ahanbhoRmg penkilagam-abhody.weight ssits of the
compouRE Gy USefulinzihe: freatmentsafdha another embodimert, the
sompoui@b ererineicated ponditions :dneneembodiment;thed ser se and
ore or riGiahladby deseoiracempound-oikamngtae (1)

In st ghP (B2 aekministerech i single eredivtietostions. Such
sharmacglog Y iEy typically PopTRT L GorOarG dlyeygt ERpresented with at
least onerpigyfiRere WP eliesteif ol soTcli e PR RO S 4TS HO K P PRY and mey
be formutis DU EPOIP B AYTLAEIE (1) VSN (PO SERFarT hatie” o
contan (G5 A5G BTG BFTATH AASHEHEHBEREry, oo
of Formu%%t%%&im 8 @"Tbb%\boﬁﬂ?%hﬁij ?Fzg p{)iyéners asg targetable drug carriers,
Other pﬁ%@&grﬁicall[vj aclive ?uﬁstances fan a(} % k

& ad |n| ered %y suit I%r ule,

The cm Lmd cf For uIFe (6ihrou h -32 Sln i
preferabli mg fc-rm rmac u Ica COl p05| ion a apte osuc a rou and in 8@ dose

effactive ort etrﬂ%eﬂg a . rl]hg'compogndg c%gzprgéﬁgltg 9&%& %)through {1~
w2y, 1o oL LA O 19,30 maketlay., RosAge Uit commpsitions
oret TNANCOBIRIR SHCRAMQWRIS Ol SUPL KiRlg R iNEFQAkd Orits, such
as hard om%p%st%sdﬁéhétgggﬁgé@ dMEHYs, |5§tﬂﬁ@§§ﬁg}tgﬁedetermmed
amount c@mgﬂﬁg@g@ﬂrﬁfolmgp%mmb}mgiwmEfﬁﬂd’!@ﬁ&ﬁftﬁﬁtﬁhe oral
admiﬁistrﬂhdrradﬁyematﬂm& &ngardla)br(ﬁym%&yef@ﬂgﬁﬁﬁ&ﬂﬁm dse form Is
sub-ingudires)s, Multiple dasesdersdaydypicallyomayhbeniseds of
Formulze {0 tHRCE@ aSe thetotal dailrabaose, dfndesigednt-on Bsabse of
capsules, BEBMASIPALI 0B dthe:CoMmpositions e e exided ray be
prepared thiesforincafitablets containing 0.01, 0.05, 0.1, 0.5, 1.0,
in andhds eIk, 01a1E810}sPE 0 1500 N B 0d 490 TR BiadisEpsage forms
for oral adPBr PO, RSO ARG BEOPIATRgTeRTY Bfcthie-l ctivieions. solutions,
suspensiofy pEHTCTIE FOT RS S rE FROIFEHC aefjistinert bihaFe (e.o. waten.
dosage to the patient to be treated, A medicament
typically contains from abqut 0.01 mg to about 500
mg of the active 30ingredient, or in another
‘embodiment, from about Img to about 100 mg of
active ingredient. Intravenously, doses may range
from about 0.1 to about 10 mg/kg/minute during a

Attt reatAs mFriciAan T TlaeAa 1m A DramaAarratimam ~F A~
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methods of treatment.  In another embodiment, the

invention comprises the use of one or more

compounds of Formulae (l) through (1-32) in the
WO 206 ERHFation of a medicament for the treatment'GfB2007/001001

hypertension. 10K. Pharmaceutical Compositions

For the treatment of the conditions referred to above,

the compounds of Formulae (1) through (132) can be
Such conipRIRTS AT aS TR FBITA: it e Kttt Ry spending. flavoring
fe.0. *RETRACKIRICEINY BB table salts of the compounds

in chftr'g oefﬁ;iﬁ(f ggnt Sh:fﬁi;%%f]viﬁtog%ﬂe é}ﬁs lpa({r)etberal dose f{:rm "Parenteral

adminis des, {er gxam ulaneous injge 1ons intrgenous injections,
mtraperégggigﬁg%?géggu;éjgctgi?%ﬂr fr%l i?ecﬂ nsP ?h fusaon In jectable

preparahoas sterle jaczabla 2qUenus o gmou us eﬂ 10115} may be ormulated
acccrdm he kgo\%rl{a ualng su ?(ATlspersmg wemrggglfleﬂts %rorsu agents.

In an iar ami%@:rnpecg!%wp prese mveqltwg %;b{s% Q@FQJQ- % tS ?%f
admsmsF |th0n %mgg%%xgﬁ&es @ansde%léwxg%lgz@mqgmﬁghs&Qﬁal paiches
or |c>mop[%%§§ E‘éd&!%.té%xaggm%!éﬁﬁ mﬂ%%g%g@lon administration.
CompostOMBASHA NS RHERRRATRAC RHICALENRARILQRS s, ointments,
and creRMAEIRS! COMBRMALS AfEOIIYRER A tbaME A dr32) or
penetrat@ﬁ%ﬁe@;&dew&bd]@ftt lﬁ@@tx QR in or other aflected areas, When the compounds
of this inPl@FBacatticaly-accepiablaicatierihaicanier-6anplsted using
a patch BEseoselidsadiqaicoor bethrandapay-beiformulated Fomuations
suitable Withpith@ccompou ndhas antni-dose oo mpositiomeforthe compound
of this in@x@ipiesey tabletpwivch scan=28dantaimtfrom 8d058%4:te o
acminsIQBHE LY visightesPthercoriouuineld) BfcFariialae g)erenty deiivered
i the forthyCRFGHIP B2 P CHMSOERER ST SRHNIRAEIT BRHASERGH” Puped by
the pellefHar 3D Yy E EORIESTE Uit S BB SRR S Pvizen with the
use of a fﬁ%@@?&%ad?u carriers. Other pharmacologically

'“a"ﬂ&?ix‘i@"§ﬁliﬁ§iaﬁ?ﬂ§s?fél‘i”%{l§8%@“bﬁﬁé§‘éﬁfa’fﬁ8f°rm uenrectal dose
form may b8 in the form of, fo]gc-i-.f su p ?H/ U h g 329”3 XQU 'C aﬁ _—

Other c(arrf rmatsna mog es c admin atfon kn

n
be used. Pharmac u%g?comg Sitl o%h! nven iogonlﬁjay ljepre er ny o he wall-known

techmques ofnlxegrf\%yp SU@"( %Q%HLI? u?qgg 9 %Sc)g!\%p s@adé’rﬂ!r@ o‘@es The above
consmera%%gm %_Jz%'l&geﬁwg mrﬁs&ﬁ%%n@ﬁtﬁs@rﬂt\’oﬁ JQEG@E%S are well known in
the an anUQrQUQQS}BEo' m@ghqg'g :JJ&&§Q@1R§£HQQ§OQBQ!S discussed in, for example,
Hoover, m@.mu@:%@t)aﬁ%mwg@cgc)eghmm%lshi%o.f@Eston,
Pennsylv%,amj eninay, beaginipistered oradlysd e6tal I ¥arce! Decker, Now
York, N.YQW@WQU%, Qratm,al&yébgﬁal aamipisitattanmefaselid smerican
PharmacdiSRf@EmiIIN aysdrgfarerample, presented in discrete
units, such as hard or soft capsules, pills, cachets,
. i esoantablateseach containing a predetermined
One cam@umtr@fsrat letistrend compourtd chthecpredeinbination with
other theripardrions. |mt?am@1hepteﬁyﬁ)@g|mgpqnsth@m¢ states discussed above,
The comp30&{eiinistrationveniay eoireahpersde pasr Granuie Torka.
In another embodiment, the oral dose form Is
sub-lingual, such as, for example, a lozenge. In such
solid dosage forms, the compounds of Formulae (1)
through (1-32) are ordinarily combined with one or
more adjuvants, In the case of capsules, tablets, and
pills, the dosage forms also may comprise buffering

~vmrmte Ar ey A vrAarearad antllh ArnEArIiAa A e N e
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Such compositions also may comprise adjuvants,

such as wetting, emulsifying, suspending, flavoring
wo g sweetenlng) and/or perfuming agents. _ In

2007/1 PCT.’]BZOG’//UO};OO}

Another embodiment the present invention comprise

a perenteral dose form. "Parenteral administration”

includes, for example, subcutaneous injections,

intravenous injections, Sintraperitoneally,
adminisigreraimuitaatalr Fjechn & htPEstS iﬁfé%?fﬁé%@saéﬁam} o
sequemlﬁ*ﬁué‘F(‘i?id”rPiTé&fﬁbf@bﬁ?@ﬁ&r‘éTl%ﬁ%”@"&"t“’gt“?‘i’ém methods for reting
= condifpji GraBRe! SRR B S BRBrREHGIRB sau°§§d“'““ ”&“[}'“:‘f‘j%‘”g to the
subject pBeRAEALIEECRE CBRUIIT O?OCFﬁ“é“iwmi"d“d” ;j’iﬁg“ ; “’n‘;i';“ o
and Oneé]uﬂgbfgédai)g g}eéi?] UCVVCée ] gan%tlher emopodl & presen inventi

comprasgﬁ %ﬂs—n I} Ut cal composiion ¢ mpr ing Qne or ora a'ioounds of Formutae (1)
through 'seg on@gﬁﬁn re dl%ﬁna iherai;eu?c agents sahlu %um%emame carrier.
i

For | ance n oné/emr?)c! n Copne or more [# E%Qr! Q‘%Qaﬁ%%ugm -32} may be

Ical a ministration” Includes, for example,
adminls%ered ith aspirin

In ano%er em%ogpﬂ%niaqnym§g m&n% po%!é@ﬂ)ﬁm&efmﬁdy be co-
admlms(p regmﬁ&gﬁg QJ’ J@ﬁ!}%@ %K@rﬁ&%s@%lﬁ@@ mlm{ @Q@Hlﬁﬁwydroclomthlazade
{such asqggawggaqpaﬂﬁdm;r%@ﬂ@le@’éﬂlw@ua{|:§H'33Ai_URONTM) hemetaride
{such a%ﬁlﬂﬁ%&e@m@ét@m&*@&m {such as ZAROXOLYN™),
chi orolh@%!ﬁlﬁtgaﬂﬂﬁllﬁ"’$§8|ﬂl®|ﬂd8 Hﬁmmeixam\plfe trt@tpwﬁla gei\Sas
DYRENBRIFAYShQHANAENS reR drmEaim's cifetoiced formael lAEGATON™).
furosemiBiaddngl udexancerppoune whichzont ancegoatssorh o DAMOR™
or Mob@Eepemetration of the active ingredient through the

In oskinconrothenaffectedaradscitahetie teth et Ags b
3dm'”isﬁfﬁ$WﬂWﬂ?r@WraF@‘a@?ﬂﬁf@YWfﬁW Wgraeﬁ,ﬁfﬁes of suitable
angioterdleviverRmintSion Wi B aREBHpRsH il Uking A" C:
= ACEpUbseEitHE ST BEVETEN o F RS Sdfaassvﬁ%ﬁ% éﬁ'\*’*ﬁpﬁ‘fﬂ '
ramier e sbﬁ‘Bﬁé\tF%%Ffé? S’F’r"ﬁ’ﬁf 8“@%"%‘9 &
indoleprfopepaTsRELFUB ATt aton 1 the & (S“Ch e Q%’UCQ L. unasc™
spiraprif, e%a ré (s §/ éasd\fi,AVIK \}VP] ermg?ﬁ %F]néo CﬂO mors:éi& 050t Thi

fas'cizt::!ﬁh\f&y"ﬁga at%"% rr:lg %%§0%§B%m%i£g (%%I&\Q&lﬁ(‘l 32) may be co-

administ red wr OGED er n!ar(;lrter 9}%%%@4 %ﬂr@é&ﬁb’?%@ﬂ% @Ea@gm”ﬂ @tfe@ﬂ@ﬁbictensm I
receptor%%c!(ers %i;@tclopah%&%r&ﬁ’f!m%m%cc%é: ﬂ"&&%ﬂ@ﬁa& Iath‘r &u@bETEN ™
irbesarta ](st?’ gzsa{\%wpigé%ul/sgﬁuy%%mfdgl'@rf@ﬁmmnaesaﬁan medoxomll
{such as%@%%?[a&émﬁ RSHAAEOB) AP MIDRR B RraY EedtaIRes as

piovantitalls sakeezed oipymped-hys 20hexpatieRti opaBraes. BRA-
657, ancd@IQS0I spray presentation from a pressurized

1n 2 AN BRIk BrRebudiz edmaiths thectisef) asuitalii may be co-

sdministPEOpallant: merdRanethene mbedinient;thd pitesestcium channei
blockers IRMEREIBAEO MPFiIsED SLAETIADHASES o A BRIEHRBIGTR) verapemil
(such as@ias@fOTVARAYHDE, IIFORENGRT of, feRERNHIl2gm (such as
CARDIZSUPPORIMORY. CD™  CAROIERE LA H FHR AR EHRElsCAAGOR ™ TIAMATE™

modes of administration known in the pharmaceutical

art may also 25be used. Pharmaceutical

compositions of the invention may be prepared by

any of the well-known techniques of pharmacy, such

as effective formulation and administration

procedures.The above considerations in regard to

~FFA At A FArirtilatiAarne ArlA AA AT IR rAatiarm mvrseacsAr irAae
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other therapeutic agents, in the treatment of various
conditions or disease states discussed above, The
compound(s) of the present invention and other
WO 2 Peutic agent(s) may be may be WO
2007/122466PCT/192007/001001 administered
simultaneously (either in the same dosage form or in
separate dosage forms) or sequentlallg Accordingly,

=nd TAEAGHE! %Fﬁﬁ'&?dﬂﬁ'éﬁﬁﬁ’écﬁf SSERPINGER 80%““‘%%6 fuch s
NORV%%M(S%G&? 8\? %%?WQESD&O d};tsolj rime such =t j‘f‘;}é@? gbea’edl (such as
VASCO&]@C‘@S{”%F@? Ocleﬁlzg {a/meg-!ercam?]pme ni:j emlan ¥ . -
aémi:s:g a%ﬁwﬁ%{iﬁ%@e rygciazﬁ;ebloscyer é)g)?anm es O?Zﬁ) :e"é Igtaa' t\: o éﬁrs rﬂiée timolol
(such aégﬁLOCA art oI s c as égﬂ carv d:lol (rntl‘,jjasc LEGW nadoiol
?{3 (%Qggé! (such as KERLONE™),

such & proprano sucq as ir\Q\foH&%%
;enbutjh?sucpas%téGAqggat !EE)&Q?“EF&%H%QQQ@%J @PROL KL™),
aicnolo!qsg %%E‘HW%NQF‘ &QBERE@ﬁ% @iﬂ%@ﬁ@%%’é&%!

in aQQEQ%%&H.QQaPQ@J? %JQQ;&H&@]& Bf@l%@a@@%ﬂ%ﬂ]d&)@fay be co-
admlnssF%Emlw% &I%SQVQMQ E\eél(e%)ix%s% m@f@a@dmmalmch.de
prazositEFARSULIC:AGERtSUANGE, 3rpRAtaaGAE Al DIBENZYLINE™),
rerazosA GOSN GANTIEtR Ok insiascasin one embodiment,

in am@r@ﬁm{@rtﬁﬁmﬂuﬁldﬁl@ﬁrﬁmﬂw*ﬁﬁe(@ tbh:li@blg-hZ) may be Co-
adminis{leB2) BNaY besadmiristeredswith-aspinie <LOire anathrr biocker is
izbeteloB D @EINPRMMDOYES” O TRVIETOMpounds of Formulae (i)

in athireurghr {829 aray dreceacadhrifistared Wit gh& gy be <o
adminisiyrgratiireretice Eeapmpraswiostieatiesd RIFeaEs Tritierfe costerone
rece oS EBEIOTOHTEP R (SURR" &8 NTER OZ FEYRMFRATSE (such 2
ALDACTOEEETICT"), hydroflumethiazlde (such as

g ESRRIIRCT 1 b AETATTEE (ST BEBURTER $RITT ™ =
eSS @h%ﬁ%“\?bbém%@s&r i S“"abi%'i%‘%‘d?%‘é" Suef e e
(SPP 1085577 ﬁO@%ﬁLYf\l ﬁl chlorothiazide ( L‘l as )

In axﬁéz_;ﬁjﬁ IEDU rri f‘e_ﬁompounds rmu ag ﬁ hrou {l- 32) may be co-
administergd with one o Mgre cen: antlad;ener xa p 25 o su"[ablé’central antiadrenergics
incudes ATIELENE, Q§R%@§TL§QX‘%1§MM M IMbRhac¥RiGeres-
TTS™), {suchas EREGRINT.Shlodhalidepe(sien.as |

i ano %@%@I@N%QJN&%%QAQ@S@H&Q@% (bﬁ@%-ri ):?) may be co-
adminisié%g@mm l&i%eﬁ%%&@@shmgké&)’@ ﬁmm&dﬁa(ﬁmm glycoside /
inotropic@gceMJEﬁM@tBhTé'sQAMWRET|CT"). In one

in arSRNAGIMER] «oNe FdBaTR campeunds Iphbarmatass(l)e co-
administdBIQMGN:(d 32) Hnay here exradm Hister ed withorenetitide (such as
NATRECOFOTE angiotensin converting enzyme inhibitors.

In anEiixamples=of saitatyie 20amgioteTrsileonperdng-32) may be co-
administegry2ytinaes inhilsitorsrindhadectpiMagribés Udhcaside donor” refers to a
compounAGCIRR|EFarep, peirintisprir {Sirsty 537G B OINFRT)onoxIde spacies,
and/or stiggiptdpsrit(sachsas CAPOTENT Y exatalyrtgiieteggno factor

VASOTECTm), ENALARRILATTm, ramipril (such as '
ALTACETm), cilazapril, dejgpril, fosenopril (such as
MONOPRILTT1), zofenopril, indolapril, benazepril

(such as LOTENSINTm), lisinopril (such as

PRINIVILTM and ZESTRILTm), spiraprii, trandolapril
(such as MAVIKTm), perindep, pentopril, moexipril

fatinlh A TININZACA,T AN DECfAanlAA+A]
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657, and TA-606. In another embodiment, one or
more compounds of Formulae (1) through (1-32) may
e CO- admlnlstered with one or more calcium channel
WO 200]’/122k [CT/EBZQO‘HGOIO{H
ers. Examples of suitable calcium channe
35blockers include nifedipine (such as ADALATI",
ADALAT CCTM and PROCARDIAT"), verapamil
(such.as CALANT", COVERA-HST", ISOPTIN SR

EDRF} In viyq ;ﬁ&ﬁ ev e d;]gen 5 levels of lmc ide or ¢ includes
compou d/ 1 E%;L/T é Einl ng.% Qfﬁ\ (h e%i}&ﬁ tnca!iide donors
inciude 5\ gso ofs, nirt axo rosammes EM SPM 5188

and analo ues thereof soﬁmntrd rUSSi mtro veerin, Isosorblde dinitrate, isosorbide
mononatraéa méﬁs@%{,&@@&g g‘ ;'d%gglgz éﬁp ]vgr%a‘s %nzgm-géA%AiQJ}H; synthase.

0 siSRARING (SHGH 5 DYNAGIRG AM.a08 RYNAGIRG ve co
aamm.stgfgélmﬁ’OWQQH%U@|J§Q%@%%QB@YA§%%% An example of a
suitable (SIQAIBIRG LS HER a8 RAENRILT Bhanisoidipine (such as

in ardkil- AR i SR I LS UG AT VASERRN inrough (1-32) may be co-
administ\l@midjﬂj%o@lﬁ‘d&g&ﬁmgarliaﬁcanidipine, dilitiazem, and

In aNINCaBR-0390:4 - anethes-embotiment;) oneen-BADTEY be co-
administ@@MMIPIDLHA dSeE Formulage(i)-tarpugh( | E32)rmayseseoeutrai
endopepBackminisie redowithrone, orimoreibetd, bloskensz 137524 ,
Examples of suitable beta kers include Undo!

(such as BLOCARDENNO, lol (such as
carvedilol gsug REGT"), nadolol
kCORGARb > progrartoioPtsuch as
sHNNoﬁRArﬁ")”d*m) betdxol ch as KERLONET"),
penbutgiel &athas LEVA TYometeprolol (such

in an@Bel DRRES S R Tk angol RROLWEL B lypatenalelay be co-
administe(BHEH a8 of ENORMINL SypinseolBl(siehr agable endothalin antagonists
incluge alSicENFA s d-isOpretdiol OBTaNotk@e2899, YM-81748 and BMS-
193884. embodiment, one or more compounds of Formulae (1)

in 2ngi ORI T3P mEyRITeeec -admiiristéred Wits o) aey oe co-
administefprf ¥ HIHPHABISEREPY ERAWIIEY FPEuftab & pitd nitiiors.
Examplewdﬁiw@ﬁs’a ﬁ*(@ﬂiﬁ%”iﬁf’ﬁ%@fﬁ,C‘Efﬁié’ﬁiéé?ﬁ”@t’i‘éﬁ‘ﬁ@“s Inciude fluvastatin
(such as LR B P H RGN B B ez A iTE B R 48 AL TOCOR™ or
MEVACOB‘T@E‘N?%?&‘N@WFE@% 3in ’(é‘ii‘é‘ﬁ*‘%?&“ﬁ%ﬁﬁ\"r?siom and

simvastalp SN S A 7S ‘and CR- 2991 In_another embodime
In another embomment Gne or more co of Form !ae ? th{ﬁulgh L&l aﬁ may be co-
ECFL nic.acid 83!1 ve éx)amples olg;u!tahle niacir: or

adminis El" I"IIBCIH Dr ne or mQr oico S,
e J%?i ARSI e 0 i

nicofinic a tives X g@ QB‘C
In anoﬁggﬁ‘o&m&? Jl% r%g% @ﬁﬁéﬁmgm% aQ(§W‘E%Qv% -32) may be co-

admm;sier@t& Q}Wﬂb Qi %Eé’% x %E o%:table fibric acid derivatives
include cioMQtB{MQ QX%MID%EMI%NQATEZOES LOMDanqm%noﬂbrate {such as

rricor*§Mbodiment, one or more compounds of Formulae (1)
through (1-32) may be co-administered with one or
more aldosterone receptor antagonists. Examples of
suitable aldosterone receptor antagonists include
eplerenone (such as INSPRATh4) or spironolactone
(such as 20 ALDACTONE™).  In another
embodiment, one or more compounds of Formulae (I)
through (1-32) may be co-administered with one or

marmres e aammhh i kifAare Fyvearmamdlacs AF ~1iibalkhlA rAn T A
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includes methyldopa (such as ALDOMETT"),
clonidine (such as CATAPRES7m or CATAPRES-

WO 2007/122458 guanfacine (such as TENEXT"), and CT/IB2007/001001
guanabenz (such as VVYTENSIN'11). In another
embodlment one or more compounds of Formulae (1)
through (1-32) may be co- administered with one
or more glyco&des / |enotr(())p|c a gn:tjs ﬁ}n exam Iem(a)fbe w0

adml.:.:gogﬁl@éi ”&]ﬂ oagma:}i égjﬁgﬂ?éxam §§f su%la eaﬁd se)c’questants
teé H o LARIORIN Tﬁ 2 b i n]I‘REVAUTEW

include caiest:pol such as COLEST G!e t mxne s ! a a
co%se elam {su% as

QUESTIARH Oy
in apcjt?eggmrga%%en? ocoaramcsemIStoeur%s OWI Tt u‘?n %ra%r(}){ %2) may be co-
s MAR B-lype natpretic peptides (b %Nfgn%%ha@aame
sholest SIS, (SHED as NATRECGORN.-IN another

n =SPOdImeDt, 906 ALMOKS.CRMRAUNGs PLEAMERE(Re oo
adm%nistg;g&ug Qﬂé%ﬁ@réﬂ@hés@%l 6Qsr 35@;@%@9&1%%#@/ im Q\Q@pgrof a suilable
cholests1Q4€: 9&&9&?59&0&&@%&0% t%“@.donors- "Nitric oxide
n anoth A ONQEERIRFS J0naLOMPALNdrthai-donates, releases co-
administ@B QT ire Gty %Mdﬂ&ﬁ@ﬂy;:&m&f&r S cAHIGERE inhibitors. Exampies
of suitabiN@RAXde-Species, andionsiimutatethe endogerousizn7sos
and 264y9e@duction of nitric oxide or endothelium-derived

In argleneimgfaetor < E DRy ipeyivao dpditre 8l évae (-32) may be co-
administe@fdgyenoustleveisfaitrie okite o-EDRF mi¢ g glucesicase
inhibitorsgrieer¢ritdiiel éscb erp GIFn A5~ tH atedpes Suthstr 8EESFoF hitric

I enoltss e SPthas e EeARTBRS U SumAsIe Hiee RaE b= =

3“‘“‘““°"?ﬂ?5'ﬁ6?§%‘&5lﬂﬂ%b§“?ﬁffés%fﬁ‘ﬁ‘ﬁ%"fﬁﬁ‘tﬁ‘i@?g?ﬁfi‘ﬁfé@me ros'g"‘az":‘f
s o QBT B BRITIUR  SPR S5 6P 51 BB foE X<

In angti%émbod ea?ﬁé) ] orurréOéetcﬁm oun S of F rmuiaers# khrouﬁ]%ﬂ SLOGW

suﬂabie insufing, incluce

admimstere with one or.more insuling 217 %

oL iro%%wmm%@ thidg i LG PR o, g
HUMALI WD&W\UQ‘% WL Q’Ur%gc” R&L\L{f}ﬂng‘“sk'tg%&l’?&%‘gm ILETIN Il
NPH™, leﬁ PF&%B?AWZMW%%Tpfhﬁ%&@&/éi@ms%@mﬁlﬁ@*d NWILIN R,
NOVOLo@m%%&m@QQW@ﬁ@Ex%@‘J more compounds of

in endnRF AR L1 AR EOMOD- L3R  d Y Re COradiminisiererhe co-
administaWAtRORE HFMOresRILbIs. SllRNY AleLCHHAcR A GV Qhagiinide
(such as RFSKIRE)rARe@¥@B3 a0k 83uitable soluble guenylate

in an%%&@%i@&f 1S BANrdd:8543mulze (1) thibu@nath ey be co-
administe@BOGAENT GrIenDIrR0 E2-001A pOLIRES Vfidrormel @@ pimepiride
(such as AlFEYIGh. (3R} Maly=bBIAEHOAIMSTOTBEBTHIE or@aRONASE™),
and glipizina Gren s EUYICITRILEGoR IS8COTREL Zhdther embodiment,

In ancyareergIctinere oo rnpotiFrdscofdFgimukie (1hthHahuigh) may be co-
admfniste@m@qumyi%@WQWﬁqiw@téﬁ-)@dmﬁﬁ Yirds'ohipge)pipediones include
ploglitazongdyeP AP AR pridersd Jrthitsitargs ExaRiples of

suitable neutral endopeptidase Inhibitors include
omapatrilat, fasidotril, mixanprit, sampatrilat,
Z13752A , 15In another embodiment, one or more
compounds of Formulae (1) through (1-32) may be
co- administered with one or more endothelian
antagonists. Examples of suitable endothelin

antagonists include ambrisentan, darusentan,
T 1NA1T9DD CDD O29N1 TDM O9257711 NN CHONOONDO
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25In another embodiment, one or more compounds
of Formulae (1) through (1-32) may be co-
administered with niacin or one or more nicotinic acid

WO iEtvEfives. Examples of suitable niacin or nicSfii20¢7 /001601
acid derivatives include NIACORTM, NIASPANTM,
NICOLARTM, and SLONIACINTM, In another
embodiment, one or more compounds of Formulae (Izje -

i KPP (1732) Pay mB%CBBPDé’H?ﬁiﬁ?é’Pé'Féﬂ) Wit ohe o

ini ne of Imar ha 2-delta i aﬂ i:xam es of |fab!e al a-2 deita ligands
MRS RIS A Gperlva |v ot su N
5 {am ome y b|cyclo{3 2.0)hept-

e B &fe&ébﬁ'v'% ag's B e :
6- y!]ace’&alaﬂ I-¢ cio met oXa !a le -telrazol-5-
g g%me yl cyc pea}rll) acetic acid,

yimethyl)-cye e 3 4
fbﬁ ?tb?g -geetit amd 38,5R)-3-aminamethyt-5-mathyl-

e 30 773582%{2 amlno tlrjé 0t q(i)gbgl (%S SRJ@ gxﬂ% bggihyl nonanoic acid

octanoic aci

and (3 HIAY \F@@%tr@f@ta% {OQIE, %@}Q%@%& Gormiaed)os.«s.4
- F,uomg%g;pa‘(,;le ) may be co-administered with one or

more bile acid sequestants. Examples of suitable bile
. kis@Cid sequestants include colestipol (such as

The@r@gfgrﬁﬂﬂ@ﬂ_f )ﬂw&h@lﬁ;&%&ﬁ&ﬂﬂ@n{&ﬁ% ABuse in performing the methods
of treairhdRA GO bdS Tekb RREMAL bREF o et TR AMNETM first dosage form
comprisaBeh Ok Ho S TRAN LG T peslesevelamt (suchiragor the dosage, in
quantitisd WELGHQLT U)t B megtnotbidr ermabyoidienient, one or

In spaoFesoorpoUhels: offe omstiae(hr trrotrgho(t SBRY arerypounds of
Formuide @) toreid it histeret i thinsrrecorarGrecHblesterol

In eSO BRIAGHHIB It AT E AHAPRE G Sa T " compounds of
FO”“L*‘aeHUI&‘?@r‘tﬁ%ﬁgSPﬁﬁ%‘FTﬁﬁiH?fﬁ?“féa@i‘?éﬁ'Fh|be (such as

n epppaep prryeent thﬁrh‘ta%&wé?ﬁafﬁ%aﬁﬁf@m“&ﬁ g
Ferma=E GHRISINGS 8 B AEIE I TRFOTUHTE 32) may be

In ar&%'neéa%@d:metnt the kit of i[lue greser(&) ﬁn}rﬁrg?g 08 seeé tery & gn;[ee crompounds of
Formulag (1 4H8 fFtﬂﬁﬂ)teln mh‘bﬂors An example of a Suitable
x. combiOCholesteryi ester transport protein inhibitor is
mﬂiﬁ another embodiment, one or more

The QQJHPQMQQ@ @£ﬁ%§@£nﬂ%ﬂﬂaﬁ9%h&&é—ﬁ@iy@@%&ﬁ:y rouiine
memods%Qéﬁﬂmtiz@J@B%@QaWEﬁm QR L1 (M@l%@é@@thods digclosed In standard
rterencSREIMaO0epRRIeRt:bilevaoideotanspodendnabitars vol. 1v)

musishE¥pmplesefsatitable apical sodium-dependent bile

acid cotransporter inhibitors include SD-5613,

The AZIBO6 ana-264MEBtn 1hl pearothersemizodinveritystrated in the
general GRIGIOEROLE COMPOUMES Of Forndekae (Hothrtggners! syntnetic
schsmes(#r32Jemiar/fdeuperead Mitidte rediewith igeaed torproirating.

alpha glucosidase inhibitors. Examples of suitable
alpha glucosidase inhibiéskgfmtlude miglitol (such as
GLYSETT") and acarbose (such as PRECOSET").
In another embodiment, one or more compounds of
Formulae (1) through (1-32}4may be co-administered
with one or more biguanides. Examples of suitable
biguanides include rosiglitazone 90 (such as
AVANDAMETT") and metformin (such as
GLUCOPHAGE TM and GLUCOPHAGE XRT"). In

ArmveatlhlhAar Al AA I A AIRE A A AE IR ArA At Al A s AF
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NOVOLOGTM, VELOSUL1N BRIM, and
EXUBERAT". In another embodiment, one or
more compounds of Formulae (1) through (1-32) ma
WO 2 RE 9 dministered with one or more meglitnidéd/B207001601
Examples of suitable meglitnides include repaglinide
(such as PRANDINT") and nateglinide (such as -
STARLIXN. 30In another embodlmenté e or more
1432 g

/@ﬁtﬁoundsfﬁi%oxmulae MOugh ‘may be CW
HoN inistered with oreen sulfonylureas. BooHN’\;

Examples of suitable sulforf{lureas include
glimepiride (such as AMARYLT"), glyburide (such as
DIABETAT", GLYNASE PRESTABT" or

MICRONASET"), and glipizide (such as R®
&LRUCOTROL;I% and GLUCOTRQL XLT11). Imn o
—anotherembodi , one or—moretompounds OBC"

Formulae (I?“Eﬁ?‘ough (1 32) may be co-
35administeredwvith one or more thiazolidinediones.
Examples of suitable thiazolidinediones include
pioglitazone (such as ACTOST") and rosiglitazone
as AVANDIAT"). WO pog RS
Cfé%%fﬁuzmsaoowm@w In afotter™
&mbodime more ¢ ynds of Farmuta
OX{R}Otﬁrough (1-32) may be cc- a@ﬂgmlstered with ome
Or more alpha-2-delta ligands. Examples of suitable
alpha-2-deita ligands include gabapentin, pregaballn
(such as LYRI%Tm)
NHERIRR, 68) -(& thybbigygaf3.2.0]h “Sjtﬁ/w
—etio-aeid -ve E! N Rea g ZN

=y T e
3-(1- -aminonretiyl -cyclohexylmethyl)-4H-0 2%1oxe;d|a
zoI 5-one, C-(1-(1H-tetrazol-5- 5

eme CXCJ rhedptrxlfl mg b%@ﬁ%‘ﬂﬁ 7-aryl pyrido[3,4-bipyrazin of formula L
Sehem é%t nes% fna{?n?ﬁ)aemuetﬁyl dlmethyTWc%ilopentyl) -a

The ng(g ﬁlgﬁlgfm was the commercially available B-chloropyridin-3-amine I, &-chloropyridin-
3-amine (ijm@s Q}lé:@e)f,éé'QM'J%mML'@myﬁ@@MT(JB@REQyB@amate i by
treasman%@tri&@ﬁipsuch as di-tert-butyl dicarbonate, {2E)-{{(tert-
buioxyca(&ﬁy@%)?ﬁﬁ@mmgm@tgﬂya@mthw@ﬁéaﬂ hGnacidiis reaction was
carried ol B3Ds@R3caiBiRExEdNathyi-heplaneiceagidetate or dichioromethane, in
the prese(r359589e3@&mmghrﬁ-m€hyihm© RaROIC acichand sodium bicarbonata ar
organic 38 doMR sFraminosSrmethyd:-poten oittaeid), v-discpropylethylamine at
iemperat(25148)ed=(SxChlorpphenoxy)praline, and (2.3,4S)-4-

tert-{ B¢ Flulorobenzypepatiriell 16 Mitsd o RHd-p&§pt-1-lucropyridin-3-

yicarbamiztey BtitionFaith stcaeniprised ity teaplarerslitiBlesrsr o=
use in performing the methods of treatment or
prevention described above; In one embodiment, the
kit contains a first dosage form comprising one or
more of the compounds of the present invention and
a container for the dosage, in 15quantities sufficient
to carry out the methods of the present invention.

i Aarvceasthhar ArvalhAadirmvaAart +lhA it AF +lhA mvirace A +

G
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Schemes The starting materials used herein are
commercially available or may prepared by routine

w0 20 m'zchods known to those of ordinary skill in thepé'élgmoﬂmoj[0{)1
such as those methods disclosed in standard
reference books such as the COMPENDIUM OF
ORGANIC SYNTHETIC METHODS, Vol. 1-VI
30(published by Wiley-Interscience)). The
compounds of the present invention may be p Eared

LR Rt RO B RSt 6(1‘“‘““1‘%“‘@‘8‘;%%?51‘“@3‘;“ e
organul:ﬂéhm such as il bdtyl lithmm ort bthxf lii lum m the Ejresenca oF, abfen e of additives such

as N, NBJ /Y—tetra:ﬁ_]fg!eih en dfﬁ meﬁ olvi ts su h as digt hyl ether or tetrafﬁdrof ran at

enpargiies g peperel avithelle Slirmee e i‘ﬁ‘%%‘néc’“&et%“ o

fiurobe zen sui

miting. 35 Scheme 1 WO

Ado%gpgg'i%%gg%)&y Ja%%%qc?/qg&%‘lhgﬁﬁ% Er:)yndin 3-ylcarbamate §v
afforde g'gvlue formulgg- ngﬁ@s@m’é& E@&%%%@M@ﬂ'@f E\“\mh amings in

solventfs@c’w\ugl ;BQMQ IE&NO@D&QQAN Ié'lqﬂgtmziformamlde, dimethylactemids, toluane,

dioxane and dichforcethane in the presence or absence of inorganic bases such as potassium
carbonate or sodium bicarbonate or organic bases such as irlsthylamine, 4-meathvimorpholine,
pyridine or N, N-difsopropylethylamine at temperatures ranging from room temperature to 110 “C

‘Amines of the formula ¥ were converled to diamines of the formuta Vi by removing the carbamate

pratecting group under standard conditions, as described in Green, T, Wuts, P. Protecting Groups in
Organic Synthesis, John Wikey & Sons, INC, Second edition, 1991, pp 309-405,

The diamines of formula Vi were converted to the diones of formula Vit using various reaction
nrocedures, In one procedurs, this conversion was achievad by refluxing an agusous solution of Vi
in the presence of oxalic acid and a catalytic amount of a mineral acid such as HCL Alternatively,
this conversion to sfructures of formula VIJ was achieved by zddition of elther methyl
chlorooxoacetate or oxalyl chioride to a solution of Vi in the presence of an organic base such as
irtethylamine, 4-methytmorpholing, or N, N-diisapropylethylaming, at 0°C, followed by warming to
aither room temp or the reflux temperalure of the solvent. Suitable solvenis include toluene,

dichioromethane, dicholrosthane, dioxane, or tetrahydrofuran.

The chloroimidate of formula Vil was prepared by & number of methods, in one procedure, a
dione of formuta Vil was heated to reflux in the presence of phosphorous oxychloride and a phase
transfer catalyst such as tetraethylammonium chloride. Suitable soivents for this reaction inciude
propionitrile or acetonitrile. in an altemate procedure, the formation of chlorolmidate VI§ was
achieved by dissolving Wil in a suitable sotvent such as dichloromethane, tetrahydrofuran, or dioxane
and treating it with oxaly) chloride in the presence of a catalytic amount of dimethylformamide

between & °C and room temperalure.

The G-aminopyrazinones of formuies X were prepered by the addition of varicus primary and
secondary amines to chloroimidate VIl in the presence of an organic base such as triethylamine, 4-

methyimorphaline, or N, A-diisopropylelhylemine at temperatures ranging from 0 °C o room

55
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VVI R8 NHX8(Y8-R8) N."-xs,...<1.3..cfArB(OH)2 6
Pd X ix OAr R6A, R55 Scheme 1 outlines a general
rocedure for the preparation of 7-aryl
wo 2&)/9'?3 5{3,4-b3pyrazin of formula . The startifigf/B207/001001
material was the commercially available
6-chloropyridin-3-amine 11, 6-chloropyridin3-amine I
was %rotected for exatgg)le b convertln to tert-butyl

MRS dBS/FFH BN Tl‘f“ﬂ é?*rrﬁéﬁ?i’/\‘ﬁfﬁ Formation
of the éxred éten ene { form fvastprﬁpafeci t&;ouahﬁ andfard palladium catalyzed Suzuki

coupl ? %hlo %eit}(andéunr ble bor i aclc:i? dm Ml aura, f\{ Suzukl, A;
lgev 9§U g, 2457—24 ¥ !?' thlo (RXé/ ndqu asuna esalvemsuc:"\ as

Chem
tert-
tetrahydrofuran or dinxa a was¥e£e (?o rX ux m the %esenc fel he Jesured E)orcnsc, an inorganic

carbona e or cesmm casgonaye, and 4 pa %m’]??éource such paliadium{in}

hase suc as
acetate QUQ a;&felrw%ﬁbsw ﬁéﬁgna%h% a&:%%uggs of formuia 1.

dichloromethane, in 10 the presence or absence of
inorganic bases such as ggtassium carbonate or
sodlugp bicaghpprate or or anlg: lgases SHER:AS ey O
tiiethylamine;-4-methylmorphd]i p;LﬂdLDfLQL D
BochN'N; -dusopropylethylaﬁﬁﬂ’i’é af temperatures randitit”
room temperature tRe%%Qyi g:chloropymtim é’lyxarcfmaée lil to amines

Schemgréoomvnes an a&ﬁ conYersm
of formi 131 oropyridi carbamate lll was converte

tert-butyl 6- chlore 4-fluoropyridin-3- ylcarbamate 1V

e QX matatatianialowed RYAUSACRINGNIER, Ak rors-a-iodopyridin-a-
yicarﬁaﬁh@ﬁ@ﬂ%'jﬁiﬂl@gm@ @Q&éﬁ@i@ng WQn slectrophilic indine source. Lithation
was achQQQZéL%@@%J&&WQZIM%%&e I with an organciithium such as n-
butyl lithium or t-bulyt lithium in the presénce ot absence of additives such as NN NN
telramethylethylenediamine in solvenis such as diethyf ether or tetrahydrofuran at temperatures
ranging from -B0 ° C to 0 ¥ C.  Suilable elecirophilic lndine sources include moleculer iodine and 1-
iodapyrrofidine-2,5-dione. Additicn of primary and benzylic amines to teri-butyl 8-chloro-4-

iodopyridin-3-ylcarbamates IV afforded amines of the formuta V.

Amines of the formula X were converted to diamines of the formuia V by standard coupling
techniques as described in Ley, 8., Thomas, A, Angew. Chem, Int. Ed. 2003, 42, 5400-5449, A
solution of iodide, X, in a suitable solvent such as tetrahydrofuran, dioxane, toluene, benzene, NN
dimethylformamide, isopropana!, sthanol or propionitrile was stirred at temperatures ranging from
room lemperature {o reflux in the presence of the desired amine, a base such as sodium carbonate,
cesium carbonate, potassium phosphate, or sodium fer-butoxide and a palladium with ligand and/or
a copper source, Suitable sources of palladium include palladium{ll} acetate,
tetrakis(triphenylphosphine jpaliadium, dichiorof1,1'-bis(diphenyiphosphino)ferrocene]paliadium (1)
dichloromethane adduct and tris(dibenzylideneacetone)dipalladium{0). Suitable ligands include
triphenylphosphine, iri-2-furylphosphine, 4,5-bis{diphenyiphosphine)-8-8-dimethyixathene,
tricyciohexylphospine, fert-butylphospine and 2,2"-his(diphenylphosphino}-1,1-binapihyl. Suitable
sources of copper include copper{ll) acetale, copper{l) iodide and copper(l) chloride.
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Lithation was achieved be treating tert-butyl
6-chloropyridin-3-ylcarbamate Itt with an
or%?nollthlum such as n-butyl lithium or t- butyl lithiu
WO 2007/122466 CT/IBZ{}O’?/UOWGI
e presence or absence of additives such
N,N,AP,Nttetramethylethylenediamine in solvents
such as diethyl ether or tetrahydrofuran at
5Stemperatures ranging from -80 C to 0 C. Suitable
electrophilic fluorine sour€&&4ftiude N-
qurobenzenesuI’figglg)ﬁqgec_% +Addition of prlmﬁry and
E benzylic amlneﬁe—teftbutyl-* ;;r ;&“\FC'
@ﬁloro -4- quo%ﬁﬁlé n°3.ylcarbamat& v
HalN ines of the formulg V. This conversiorf‘was
achieved by treatmentaf, IV with amines in i
10solvents such as ethyl alcohol, isopropyl alcohol,
scheméipeiRylformamide; dimethylactendideydoiuenes formula Vi to amino
substiedliOxaneantddichigroethane in the presence or
absence of inorganic bases such as potassium
TheQarpenatesaissoeiin hicabdratehreoetalsidetaiisgduran, or doxane
and coBUEI &5 Triethytamiriesdiretkay oo ﬁ@wﬁyﬂamé waim {o roomm
tempergyrdN TN Hgiopreyiiethylaen (P Hi Rt PErattiesT
recoolefrio A GOBTCtEIMPIET et B tos 1R 6° [ AFATT LS TS °““@ or M-
disoproRsRHTE Y ‘Here BotifttaditoeeslimieRs SF e fBRATIS "
isciation\pf R ARG HIE"¢a¥bamate ISprotecting group
under standard condltlonéschgge escribed in Green, T.,
Wauts, P. Protecting Grou%s‘m—%rganic Synthesis, e
JahreWiley giGons, INCTSecond editfdflr 1991, N
0 -405_TH#& flamines b formula Wwaﬁeﬂconvgﬁed!
BosN" 5 the diones\fformalay 8ing various reactién }
pocedures. In one proceduréd, this conversion was V!
schashievirdsby ateflaxirg arscadtrebus Sulertorico P\ F2girete i ©
diones diterpeé8ence of oxalic acid and a catalytic amount of
a mineral acid such as HCI. Alternatively, this
tert-geyhietstorn o Streerirss SPIGPIIR 0 PrilEr duRtively metareton
fotlowedfyy HRIBl IO H DT SItREP NI RIS RGB% U stastata: gihe fuorne wih
primary e5REIHICHIBHde to a solution of VI in the Presenc?
L,‘(haaﬂ; 8 Pﬁ,ée%%is: téeaé[;fbtﬁrt 6%%, & cﬁglgﬁgrldm -3- yl rbamate I with an

b f additives "

e e a*f‘*ﬁ’?“il!’;";’;i i“i%'ﬂ‘;‘fé’; OBFOPYISTVIaMING Al s
r i

o TG T

temperalureﬂ rangt from -8 UI El ?e eiectrcggpmgrme Qotggem%ude N-

Tperature Of the solvent Ulta e solvents
olu

Addatf .n rimary an ben VY C%%Il%e I%I}ngé cr%a?e t%%@llwm%nropyr|dln 3-
yicarbam %Q&d’agmggy%y rl;wg% 'ﬂﬁs con\:gggn%a@g&lwégg@egttnent of the

cruds e ‘Bumé‘lﬁ\c}é'l'f%%ﬁ&ﬁ@%gﬂahxe%ﬁ%%rnféfomam@cﬂ%s ethyl alcohol,

In one procedure, a dlone of formula VII was heated
to ref lux in the presence ofphosphorous oxychloride
and a phase transfer catalyst such as
tetraethylammonium chloride. Suitable solvents for
this reaction include 30propionitrile or acetonitrile. In
an alternate procedure, the formation of chlorolmidate
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temperature, Suitable solvents include

dichloromethane, tetrahydrofuran, and dioxane.

Formation of the desired pteridinone of formula | was
WO BFAred through a standard palladium catalyz&d 2007001001

Suzuki coupling between chloride 1X and suitable

boronic acids, as described in Miyaura, N., Suzuki, A

Chem Rev, 1995, 95, 2457-2483. A solution of the
isopro;ahqaﬁ?m&dinﬁth)i!ﬁaraagxﬁﬁdﬁ}zéthél@ﬂ@@iﬁe %8"? aigxege and dichloroethane in the
s e
el A g e G j’ Mol
Ammes oft mu? 6\' re cenverted o F]nes Ci% _ormul 3‘% pea mén?w:g oxalic acid
and ad :n na r%ic act j;; L%?azsegng'p iur ls.arg)gmg %:je % C orina

JettaKisliripnenylpnosphinejpaliadiom to give
Sfepwséo?nb"éundé‘éf formula 1. Scheme 2

compIBYLGINH2R81281-INCI
RGN BCNa DM BRCHMH XM SERGRE 20 22). otner

compe&%@yyﬂﬁf@ I%@HQW%%&@@&'@%@Q rQeftrI@EtmbsH‘Q{Ad in these Examples,
cither RreBiOrapyrdinAnyleathamnaieifkis.amires. of formula
V. tert-butyl 6-chloropyridin-3-ylcarbamate Il was
converted to tert-butyl 6-ekdese-4-iodopyridin-3-
15ylcarbamate X by metallce,tignﬁfollowed by

guenching with an electrorphlllc e:.source.
Lithation was achieve ptert- butyl
6-chloropyridin-3- y‘ea [l with an

organollthlum sucH"aan butyl I|th|um or t- butyl lithium

A S@@ﬁﬁﬁéﬁﬂﬂ%ﬁ“&fﬁ@fﬁdﬁrw %@?5 (':“1‘6 09 BHitetpte v cicarbonate
(65.30 SEBCTFI RS B EEY T ERIGE TRBISEH ST AR A ena o
tert- butygﬁﬂbpn%‘?&gap@ﬁgﬁamé aﬁd%d Eﬂ%ﬁeere%&ad ‘ﬁﬁr?tlafd at reflux for 7 hours.

The rs E’ as cooled e room terﬁperatryﬁel re]aadso%uretd m{o wa%erl '%)e |ers we Af separated

and the u 0L§¥lryd|\ﬁa%extr%ia?bmt?ﬁg leafe}aa];r d):?erf]?rrégamci y rsewere washad
with brine, driet gver magpe vent w 5 remc: e e uced pa’essure to give a
brown ouf%e cl»"l wasVraturateé w%hs ‘f t%?hepar:[oy ered to g%e?evg Quq}( 9 c%?orog%dm 3-

dja § r f n
j;;a;b::gé;ﬁa”@égi%%‘i%5?.%2“%‘?,1 ¥ R S, 0 .72
Angew. Chem. hit Ed. 2003, 42,5400-5449. A

95solution of iodi 4n %Jgieb:olvent such as
tetrahydrofuran, dic ne\ﬁ)lu he, benzene, N,N
[

dlmethylformamlde |so?3ropano ;\Jet asnol or

sisie sdiibs ; fegirasganging from
room temperature to reflux in the presence of the
desired amine, a base such as sodium carbonate,
cesium carbonate, potassisyn phosphate, or sodium
tert-butoxide and a palladium with ligand and/or a
copper source. Suitable sources of palladium include -

palladium(ll) acetate,
30tetrakie(triphenylphosphine)palladium,

AiAlRIAaral1 11 iacfAirxvbhAarvidvlhAacm i ANFArrAaamsis Al AallAa Al
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WO 2007/122466PCT/IB2007/001001 Scheme 3
Scheme 3 outlines a one-pot procedure for the
conversion of diaminopyridine of formula VI to amino
WO 205 ahtituted pyrazinone of formula IX. The p(y}ﬁl fier oo

VI was dissolved in a solvent such as

dichloromethane, tetrahydrofuran, or dioxane and

cooled to 0 C. The mixture was treated with oxalyi

To & FGFIERY SN el SHBIST tEBIBUIS s ReD PO GRS 1002 mmel) and

THEDAFPePARArETT HETRACTEH WAL TFICARy iR Ed Fi-ou frm
soluton 1 JAHA{FS T P TSI P WAS dR g e e e
mrerqtSBIE 16 0 € reatld Wit AN BIARNIE Hase sieh 88
minutestp @fﬁ?l%ﬁ‘?‘fl?i‘é”aﬂc‘fﬁ%?ﬁ;ﬂf‘ﬁ 8? 8'?[’]% %?nd stirred at -25° to -10°C for 2.0
nours. TRE NEREDBIOBYISG PR wwawa\aﬂ y&aﬁﬁ?a“ﬁmﬂ%és?’ “oo
1608 ey ISITE! BiffTaHp BPSCEAAR A ERaMd o™ " " =
5. NS G HREIHEEP ATRE-BF Ao TRUTA IS S e =0 o
warm t04J @Pr‘ifBUE’ﬁf fhﬁgﬁﬁ?ﬁoms quenﬁfd Ntiwtﬁtéiﬁied ammonium chlonde solution
(400 mLNFipz R}gg 8@%%}@;2&? aidstn?@queoxgé%% ﬁ;iaé eﬁtrsc[ﬁcf with eth%acet;\ii (2x d
o alera EORI SO BRI o e e et
ihroughgocgﬂwrﬁoﬁg% ?a gaﬁw?tgi: Gr‘gairlp ?‘ ceiate/ hexane (?he %O chPro 9 luoropyridin-3-
ylearba s 0 tamed soELé))( 5.88 g, 5% vyleld). 'H NMR {CDCly) § 8.09 {1H), 7.12
(1) Brg(qﬁ orp, yré amate III was converted to
Step 3 Qe ara%% EIQE H!% y -ﬂy r%%@»llgwggjcg}yamate
qguenching with an eh—:-g Bc fluorine source and
displacement of the fluorine with primary or benzylic
amines. Lithation was achie be treating

tert-butyl 6-chloropgyridin:3-yicarbamate HI with an
organolithium sucfkg(ﬁa/n blityl | or t-butyl lithium
in the presence or ab&Bhc? of additives such as

» soNiN AR NgetrarmetiiylethiAe et ihosslihrsi) ond 2
prOpoxygmma@g‘ld@mBﬁ?éth@qﬂ dplﬁéﬂtpgﬁngﬂﬁawaatstirred at reflux for 22 hours.

The reaction was cocled 10 room temperature and solvent was removed at reduced pressure to give
a yellow sofid which was iriturated with diethyt ether and fiitered to give B-chioro-4-{(2-

propoxyethyl)ammo]pyndm -3-yicarbamate as a white sciid, (13.08 g, 82% yieki). *H NMR (CDC) d
7.92 (1H), 8.54 (1H), 5.77 (1H), 5.11 (1H), 3,85 (2H), 3.44 (ZH}, 3.34-3.28 (2H}, 1.65-1.56 {2H), 1.49

(9H), 0.94 (3H).

Step 4: Preparation of G-chioro-N’-(2-oropoxyethylipyriding-3 4-diamine.

/rCH3
e
HNL oy -
HoN =N

39
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25temperatures ranging from -80 C to 0 00. Suitable

electrophilic fluorine sources include N-

flurobenzenesulfonimide.  Addition of primar
woz 7éjr?izyfc amines to the intermediate tert-butyl
6-chloro-4-fluoropyridin-3- ylcarbamate afforded
amines of the formula V. This conversion was

achleved b){ Itreatment of the crud

X and
CEABZ007/001001

* L TUYTB CRIBIS- A USSR SR cATbaRmEE il 4
mmol) m 1 4 le)\ e 20 w s treated with 4 £| % e &Eé‘ ( L) and stirred at room
temper; e h @t& ad@/ G ween eihyl ace a e and saturated sodium
b!carbo?lqea stz ﬁ524g§ delzfelr% szgaéz 6 éa ISOSH X s e}%rac &a Wwith ethyl
aceiaiecﬁm com¥meJ (%%m !gyel’s wg@% S oa %Fleom';e g’feg over maghessum sulfate, and

sc!vent remr!seggl%gxlc%d LQJ Q&Lhoadq/gél@hmgf\p (?&'gaa%%l}%r)pyradme 3,4-diamine
as 2 bed §‘?n4cﬁ o, IQIARANIC, RASESSYGH ASRPLASSINM 67 (114, 2.7 (21)
3.43 2@?&@99%@@9@% dicaybpnate @ organic bases
siep 3 BUEH-AS triethylamine .dsmethyimerphaline. pyridine

or N,N-diisopropylethylamine at:temperatures ranging

from room temperature to 110 C. 5SAmines of the

formula V were converted tg diones of the formula VII

by treatment with oxallc aﬁ and addltlonal protic

acids such as MCI at;% pera es ranging from 25

Cto 110 C,orinast Shion as detailed in

A0S eheme’ i-ciBompourt:Examples A0TFeddlgwingg mmol) and
gisoproplleiStiatiesti€ Sy Atiesig) ofdpariothenmisotines tfatkrovit: methyl
shicrooxpageiTi¢ifalen{O10Z 32! Btk doreiouritide ofothig e rtonstired for
four houpn Ae ecifeyra rBtPUSTgrthe Tristlicas ifitistrated irpied sedum
bicarbongifergl B HITTIBS T ETER et ST COHIBIFERISH AT ed Prossure.
The resieeCHR RS YR BT WO R the S CERApECL el et ves
removedgt@@ﬁ%pﬁsiﬁ and the resuling solid taken up in dichioromethane {100 mlL) and
o PG i YU b Tyt
temperalur it !ve Was oved at re ;3 ssur ive a prown solid. This
perali 8 /R %(VQQX ?é 3 6%0 SRy i

was pas d throug o Si sc % ethyl a etate/ hexane ta gBe 7-dichloro-1-(2-

propoxye yE uJ?Bt APH razm 1 H)Xe as a white soiid (2 44 g 68% |eld) H NMR {CDCl) 6
8.78 ( ?H)57 %PQX&I y %rp é Bod]BP
Step 6: 7- ch%mg}gpgragn pvlsjp}ér&q; b il H -one.

mmol, Aldrich) in 1,4-dioxane (300 mL) was stirred at
reflux for 20 hours. Additionalcdited-butyldicarbonate
(8.30 g, 38 mmol) was added-and the reaction was
stirred at reflux for 7 hqurs. IThe reagtjon was cooled
to room temperature an ou dirto water. The
layers were separ 4 teous layer was
extracted with etm tate. The combined organic
layers were washed with brine, dried over
magnesium sulfate, and solvent was removed at
reduced pressure to give &®5 brown oil. The oil was
triturated with diethyl ether and filtered to give
tert-butyl 6-chloropyridin-3- ylcarbamate as a tan
solid. (49.84 g, 92% yield). IH NMR (CDCl1a) 68.24
(m, 1H), 7.96 (1H), 7.27 (1H), 6.65 (ll-1), 1.51 (9H).

Aldrich) and di-tert- butyldlcar:??bago (65 36 g, 299
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F13C H3C Chia 0, a Step 2: Preparation of tert-butyl
6-chioro-4-fluoropyridin-3-ylcarbamate. WO
w2 020,907/122466PCT/I82007/001001 Toa 63CPC 52007061001
olition of tert- butyl 6-chloropyridin-3-ylcarbamate
(24 99 g, 109.3 mmol) and TMEDA (39 mL, 260.0
mmol, Aldrich) in diethyl ether (700 mL) was added a

6N1 butyl Ilt%um solut!on q g,%% IT
of 3,7 -diC] eth Ipyrido]3,4- py | i one 193 myg, 0.64

mmol) o e.liazme rqgr%r:/ nc anE)?e!Q f é@'l Enmnq %Smmol Jin THF (3
mL) was E?!rredq?%cm: ?é QQ&Q%&%Q&Q@ r%%@a Evggpaﬁ%gg Qet@gen ethyl
acetate an \Lgfet’s%gl 9 9&85‘9&! \éngﬁzes%U %g E;‘éer@gscéﬁ%'ét%”w;m athyl
acetateagwg Ié&%@ﬁéd%éaﬁﬂﬂ%&%&%@(eg%h@mIg% é%aﬁxagnesmm suifate, and
solvent%mgilg\t% Lm@%mg tta%wel-gg:om ﬁ]{ Kr@g p@ésegargggh a column of
siica o5 ACel0b, QrQMSe Thg EeARoRWaS-GRAIBH 19)-6RC
propox@mg)@rﬁamern%ﬂp@@pmw&@nimide (53.49
step 7 Gk 689G IMOh-Mdrieh).- i tetrabyarofuran fbESyvemnyidol 4-
vlovraWas-added while keeping the temperature below -

A sB0G. dtrprecipitatedonyadditionand siltiig-becainmeii)-cne (72
mg, 0.1eliffieuit. Thiexreatton was:tirgnialkweditosldgwdshine) paladium©)
(19 mg\Warhmig! GGoned dirkhos rosTherresiot Gnfivpad gesehehie dotution of 2-
methoxfitiyrisattrratie eria fHime it Grite SCHHO FO(40® 2.0 M sausous
sodium pryipdnaTHed felyers Hiee Tsepretett ittt ARjyep jisec hot throuon
celite i@ e FFALERtPERtEWItH Bth§‘acetdte gﬁf%%@’?ﬁtﬁ)"‘m“
venecnrfyl eSIHANECT BT AL TeRYS WETE Wallia it/ oo oxrecis
vilh S gt iB EPBYSP ﬁ%ﬁg%@ﬁﬁﬁ%%ﬁ?f&?‘éw"“ B S SIVRAFWEE

ssure, and sed thro mnp of sifica gel with 2%

sulfate, {: ¢ eniraie under reduced 2
Igﬂ 8 f CTUCG V\Eregsu a fO gl %gag 'J re an\élnt rated with

re conceniral pre

methanoud al eth?rﬁe (r_:‘arci 213 Wa cf% Li fl

diethyl eih i ixﬁ lﬂe % ip %}perazm }1 19%’18 ~RIopoX el'flumpyr;%o[?» 4-bipyrazin-
T It @A) e h acetate/ hexane. ?1

2(1H}»o so ame asa 1N

' NMR CB 10104 99{2%%@9“@33‘3 {YHS)@@%%%W@? obtgineth _s.es

7H), 3.73 %36%”% SQH.5 (52,8885 D9 Yielths &4 MRz 4252203 (calca
a5 CDGk3) 69.09 (LHY, 7.12 15(1H). 6.55 (1H), 1.54 (s,

9H). Step 3: Preparation of tert-butvl
6-chloro-44(2-propoxyethyrarinolpvridin-3-vicarba
mate. H3C CH3 OCI A solutiomof tert-butyl

6-chloro-4-fluoropyridin- 3 Icar, ate (11.969, 48.5
mmol) and 2-n- prop e (11.8 mi., 97.2
mmol, TC1) in eth amL) was stirred at reflux

for 22 hours 20TI'1 actlon was cooled to room

o
..... ehl-Grastremadied-at rEaduces

pressure to glve a yeﬂlmwdmiwmm was trlturated

Preparetaithyseliesthiyy et TapieP filfetdd fo'eRpe 86 diG=4aq 2-

¥R 8 ropoxyethyl)aminolpyridin-3-ylcarbamate as a white
solid. (13.08 g, 82% vyield). IFI NMR (CDCI3) 7.92
(1H), 6.54 (116), 5.77 (1H), 5.11 (1H), 3.65 (2H), 3.44
(2H), 3.34-3.29 (2H), 1.6540.56 (2H), 1.49 (9H), 0.94
(3H). 25 Step 4: Preparation of
6-chloro-N4-(2-propoxyethvfilowidine-3 4-diamine.
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(CH3 0)r) HN 1-12N1 WO
2007/122466PCT/1132007/001001 A solution of

tert-but

WO Zﬂgffiﬁ PCT, B2007/001(}01

(&) ro 4 [(2-propoxyethyharninolpyridin-3-ylcarba
ate (7.08 g, 21.4 rnmol) in 1,4-dioxane (20 mL) was
treated with 4N HCI in 1,4-dioxane (100 mL) and
stirred at room temperature for one hour. The
'+ NMIRdERIIF Wiad Partitiohed Betierty Bt Isé&é'fa"tégéz“& .00 (3H), 5,89
- 375 Endrit) Sodidith WitatBoREte YoldfiohmHE Tayerd™ s m

47 23 {ppeSahFatdEAY the aqueous layer was extracted

with ethyl 5 acetate. The comblned organic layers
were washed with brine, (frle vaer magnesium
sulfate, and solvent was regw/oved at reduced
pressure to give ﬁ%

6-chloro-N4(2-propoxyethyl)pyridif -5 4-diamine as a
brown oil. (4.93g, 10@%1 "NMR (CDCI3)
67,63 (1H), 6.45 1\H) 3.67 (2H), 3.43

(2H), 332327( I.:L)J292(2H) 164155(2H) 0.93

Pfepafe@|i€§4el§a'2>m-@eﬂs'ﬁp@n@Siné-@ﬁ’&@ni@@mﬁ AO0C solutlon
' nvrOEBsGHTIoroaNaQ2-pro poxy ety eyfiditiel 3 Ldiaffihes (7+), 3.86-
3.83 (4280 (g 12 ammod) and i G topyRith ylafirecf4cged for M-,
s28.219mL, 25.7 mmol) in dichloromethane (100 mL) was
treated with methyl chlorooxoacetate(1.1 mL, 11.7
mmol, Aldrich), allowed tB“Wé’ﬁﬁ to room temperature
and stirred for four hours. The feaction was diluted
with dichloromethane and washed with saturated
sodium 15bicarbonate so}uﬂon pigle (ERFér
magnesium sulfate, aig-8e]y
reduced pressuma,I ]j % Jalwas dissolved in
toluene (30 mL) and Heated at 105C for four hours.
150l DESONEAL WAS FORQYEE A FOOHCRELIERSSMIE@ABIovrezin-2(1H):
the resulting solid taken upig dichloromethane (100
propareilibdanebireatagiavith-axalyb.chieridei{2:k mL, 24.1
1 nvrheel ) andMEs(@:6rops)ssline, ceaction. wasistinred atH), 4.06
(1), 4006 demperatureriantehours. 1 Ehe Solventanas (2H), 1.54-1.47 2H),
0.78 (3HiE RO RH: aloreduced prassure iyive a brown solid.
This 20 was passed through a column of silica gel
with 70% ethyl acetate/ Fexaire to give
3,7-dichloro-142-
propoxyethyppyrido[3,4-b]pyrazin-2(11-1)-one as a
white solid. (2.44 g, 66% vyield). 1H NMR (CDCI3)
8.78 (1H), 7.59 (1H), 4.40 (2H), 3.80 (2H), 3,35 (2H),
1.52-1.46 (2H), 0.82 (3H). Step 6:
7-chloro-3-(Olperazin-1-3/1)-1-(2-propoxvethvOpyrido
f3 4-blpyrazin-2(111)-one. HN WO
2007/122466PCT/1B2007/001001
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A solution of
3,7-dichlcro-1-(2-propoxyethyl)pyrido[3,4-Mpyrazin-2(
wo wlw %%rﬁje (193 mg, 0,64 mmol), piperazine (118 m%,?g
0797 Kimo, Aldrich) and triethylamine (0.15 mL- g7 700
mmol) in THF (3 mL) was stirred at room temperature
for one hour. The reaction was partitioned between
ethyl acetate and water. The layers were separated
and the aqueous layer was eﬁltF‘éfeted with ethyl
5acetate. The combined organlc Iayers were washed
with brine, dried over mg siunf’s [t&t€, and solvent
was removed at reduced pr reto give a brown oil.
This was passed tb\/q@ a{"column of silica gel with.
80 100% ethyl a'Eetate/ hexane to,

gryethvhpperagin-1 in-3-yi¥1-
O DIpE
-ONE |

| propoxyethyl)pyr|d0[3 4-Mpyrazin-2(1H)-one. (183

2B ergparation of
1939/ QYJ W i bor%@xz,!\r&r;\é)(%é Jf&gﬁgyglcarbonafe
(65.36 gp%%%ﬂmwﬂ‘?ﬁ%‘kan MW}"@%‘Q t?e@alréﬂlx B hours Addmonai dli-
terhbuty%g Qage%z 30 g, 38 mmal) was added and the reaction was stirred at refiux for 7 hours.
The reaZlT&ingQ)'o%'c(QiB%%%&W@T&p{@e@r@@@@aﬁﬂy&)ﬁ}ymggE&Jarated
and the aﬂﬁMﬁW@Z&@sZ(ﬂéﬁléd@:ﬁ]ﬁmﬁ%Zeﬁb@, Dhd @imraob)giic layers were washed
with brind, drdioxanRe-t2Js flk) wasdreated it a: reduced pressure to give a
brown ol etfakisétriphesyiphesphine j-paltadivg(Op(b8yrirgoropyridin-3-
yicarbar@103:G: o, Steemizand Stied oo iéntparitupeH). 7.27
(1Hy, & shordivesmithiutes. A warm solution of 2-
- methoxy-5- pyrldlneboronlc id (41 mg, 0.27 mmol,
Frontier) in ethanB &\EiiM agueous
15sodium carbonﬁit% dded, The
mlxture Was refluxecol for 2.0 hours f| ered hot

To argﬁﬁaédd&gggﬂ butél G.i.‘JhDFOFgldm 3- écarbamate 24 989 g, gg 3 mrnol) and

TMEDA %%FL 280 <§!/|Aéfinc rtdfeth'yll lhe%’ 700 mLhcfs alt}d :pa 1 BM n-butyl Hthium

W I
solution in hexane Aldlrc over a pérmd mln e meal ?ammg the

%emperat\?r?hof iﬁe reacé;olr.\rftl _Fﬁ %U%QCU ?ﬁ ar¥ ec't‘ac}év \%‘r-?s gtx 9 qt%gé’y of &n additional 10
minutes af‘ser €2 d:hhon wa compl e(fe tmn \Imgreme og‘ﬂ'lné: ng¥tlrr % XV @gﬁm 10°C for 2.0

hours. The reactmn was c % Ine “e aos\cgleigamggq orollilenzengsu%mrhlde (53.49 g,
elr

un er 1 IGSP U E kgglggigqgéqgr%%rafure below -

188.6 mm I A!drlc )1 a ydro ura

fiitelg} and QIrrmlglt%%a & di W:I:[:h ?r\/%agmﬁg‘%% L/iﬁowed to stowly

50°C. ltp C! it gd on a%
warm {o é:fc L—F\]/Er 1 our hgrre]aeqmn l:Nath!uoerAc Vgerﬁ Pra?%re!n!:ran(omum anEorzde solution

(400 mb) h(il!jayers \ﬂBree se%ela'rlgteedaap hter Ia'x:cwé%‘}g y\e/ew\trvas%k%gc%!j @W%y: acetate {2 x
250 mL). he Gombined organic layers were washed with brine, dried over magnesiurn sulfate, and
soiveni was (emove%tgpe?éyugyg'gé&é t(y Qu@a;(@?@:%@a%‘é&ﬂ Mn‘la)m;te(gi'pg%sseé

through a%%ﬁMrﬁJ@b’J)xE’aYJA%Pzﬂ%QIW 5@@&@2@:&& %@SW%OQQ@}%@m 3-
as a pink powder. NMR (CDC13)88.77 -8.74

(2H), 8.27 - 8.23 (1H), 7.644(1H), 6.85 (1H), 4.42
(2H), 4.00 - 3.95 (714), 3.79 (2H), 3.37 (2H), 3.07 -
3.03 (4H), 1.53 - 1.46 (2H), 0.78 (3H); HRMS rniz
425.2293 (calcd 95for M+H, 425.2296). Example 2
Or .0 K3 OCH3 0 N HNSI

Al/I1C AC\ NDE AiasalimsvsiAalarD) D  11bAarmt D 11 7 0 A~
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20

1HNMR (00013)58.74 - 8.70 (2H), 841- 8.22 (1H),
759(1k) 6.84 (1H), 4.39 (2H), 4.00 (3H), 3.85 - 3.73

o {BL:), 3.37 (2H), .17 (2H), 1.87 -1.76 (21-1), 1.54
"VH715H), 0.87 -0.76 (4H): HRMS miz 437,231 B200701001
(calcd for M+H, 437.2296), Example 3 (CH3 OCH3

r----N N

6- metg R ridin-3- 1) -3-morpholin- 4
:if:}rb;orémgi(e WS am}% ¥§yﬂiob|0 I’a?ZSI ﬁs % |el?%e rersarep 4 EPOS {1H), 7.12
Qf? t\,?%(e% g’ rono

Sie 3a'l§re g §‘i%[;3l

(1H), 7.64(1K), 6.86 (1|‘1‘|), “49\2H), 4.024.00 (7H),
3.86- 103.83(4K), 3.79 (2H), 3,3642H), 1.53-1,46(2K),
0.78 (3H); HRMS m/%826:21109-(salcd for M+H,
426.2136). Example PR od= K -

A hBRGbysesyRiReridingl N4l yza(@n';a@m%@%maﬁfm 2
propox}’éh%l’a%‘n(g('ﬂ r@@@%m%t‘%!%@%@h& T%Ws’gﬁgﬁgg‘éﬂgﬁux for 22 hours.
The red2iR WY epaf @)dc@@ tg%fém%%% Isﬂlw%mpé%oleyﬁ RBuced pressure to give
a vellowdstAY XY R PRFHNAN:RIR P16- MDIMR {CRGIR-Byz-
propoxBitalRbil)i8 2828 Amd 14 )nfs 6HELI0). 06 P86 kdicd 43iwr (cocly
7.92 (1R B4 AH. B4, (A(2k), (0665 2H( 2 ha1hAs0dA(BHD), 1.85-1.56 (21, 1.48
(eH), 0.818433.69(4k), 3,37(2k), 2.84 (1H), 1.97-1.92(1k),

1 86-1 84(2k) 1.54-1, 47 (2H) 200,78 (3F1); HRMS
s #e220Prd-xample 5

WO 2007/122466PCT/IBZOfﬂﬂ'@lOOl

HNﬁrCi
Mol =N
A solution of teri-butyl 8-chioro-4-{(2-propoxyethyl)aminolpyridin-3-yicarbamate (7.08 g, 21.4

mmol} in 1,4-dioxane {20 mL) was treated with 4N HC!in 1,4-dioxane (100 mL} and stirred al reom
temperature for one hour. The reaction was partitioned between ethyl acetate and saturated sodium

bicarbonate sclution. The layers were separated and the aqueous layer was axiracted with ethyl
acetate, The combined organic layers were washed with brine, dried over magnesium sulfate, and
solvent was removed at reduced pressure to give G—Chioro-N"-{2-propoxyethyl)pyridine-z,4-diami.ne

" as a brown ail. {(4.83 g, 100% yield). 'H NMR [CDCl;) 5 7.83 (1H), 6.45 {1H), 4.87 (1H), 3.67 (2H),

3.43 (2i), 3.32-3.27 (2H), 2.92 (2M), 1.64-1.55 (2H), 0.93 (3H).
Step §: Preparation of 3,7-dichioro-1-(2-propoxyethyDoyrido[3.4-blovrazin-2{1H}-one.
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344-(2-hydroxyethyllp
erazin-1-01-7-(6-methoxypvridin-3-y1)-1-(2-propoxyet

wo mg\ljlle\égdofB ,4-blpyrazin- 2(1H)-one 5Step 1.: P CB0TO01001

eparatlon of tert-butyl

6-chloropyridin-3-ylcarbamate. A solution of
5-amino-2-chloropyridine (30.94 g, 236 mmol,
Aldrich) and di-tert-butyldicarbonate (65.36 g, 299
mmol, Aldrich) in 1A-dioxane 30b mL) was stirred at
reflux for 20 hours. Additiongl ditert-butyldicarbonate

(8.30 g, 38 mmol) was added and the reaction was

stirred at reflux for 7 hei mvéaction was cooled

to room temperature acriz into water. The

layer %Vé!%f%@ﬂa{za&%g} S0ANShe AAUEAUS BYETWARo) end

AD

dilsopr y%('iﬁ%%% Wéq{t%W%r@&ﬁ&%@:mﬂ%@w&@ﬁﬂé%%@&%@@&%m methy!
chloroojj(?axggé W@l[@ Wi a%t%@;dAWEK} %Qe%ﬁéiﬁb%dtc%ﬁﬁ temperature and stirred for
four houmamlgm@wm @G&;&QM&%%M@B&QM@%@%d sodium
picarbotROLERH RresSSUrQ IR Giveua:D e el wI1eRlkWaGduced pressure.
The resilitifUEAtRELWILR Qiﬁmwoﬁn@ﬁd&%d‘ itesed &0 giM@urs. The solvent was
remove(l@taémybrésﬁﬂl 2179] 207 rédj)mwé’mwlawrbamabaoa&]ahgaa(m mi} and
ireated \,S(Bmw(%r&é(gj QQ%W&I‘H) anbleivN MRO(@B@B%G@B_VZASHN% at room
iempera(d?@ ,folb‘h);w%.@!@ éafH:)g Vﬁsz%?éﬂ.dtﬂ?t reigEd @lﬁl'sb).;relt@]ye(gle@wn solid, This
was pastd3G A 3SIEHS Vit 13 NET Step 2:Rie [raragioniof.7-dichioro-1-(2-
eroporyd@Mlsb it Siciiena e roowid S GHEHSAY NS, *H NMR (©DC) &
8.78 (1HT 0% UBBESEIIFSH GSAEKIY152-146 (2H), 0.82 (3H).

6-chloropyridin-3-ylcarbamate (24.99 g, 109.3 mmol)

In e EPIVE D AC(SO PR ! S2800 AT ATIEN R dikth yf“e from Step

s 1o o ey (FOUTHILY WA S E TR ALK i &#??V e
coreee S RO AEAHE CrOSHIL SO8TEr ol Altrch) © " "

over a period of 30 mlnutes while maintaining the 10

Ste 6‘7Ch!0rCQ -[4-{Z-hydroxye

ane,

minutes after the addition was complete then warmed
to -10C and stirred at -25 to -16C for 2.0 hours. The
reaction was cooled to 6Qp a solution of
Niffuorobenzenesulfoni é 49 g, 169.6 mmol,
~Aldrich) in tetrahydrpi/%(l 5 mL) was added while
kee ﬁ.&@&ﬁgﬁ%ﬁf@&%&e Relow Og?_m' g{mcne%m
mmol}, 1« 2 hy o ytt!wp nerazi 11'?:9_(; @é&%o é éﬁ:)lé“dt Qﬁyigﬁlﬁtg boﬁ mlk, 1.94
rmot} in Q‘?& FL WaéilQ‘é\é%@TiQn%L%\é‘éXt@?fW%\(%o@ %r@é/cggn:tvas partitioned
between i Q/!'gc'et QQ&E%QPQI% }é@r% \gtyg@%gi WHR@%&&B@&%@H was extracted
with emyl@@m%%%ﬂ%lgﬁ cSIQlMg QQ@(\Q‘Q%M bl%la%&ay@@magnesxum

sufate, = WEIESCRALALCY and e Aquealslayekwas extracted
with ethyl acetate (2 x 250 mL). The combined

organic layers were washed with brine, dried over
magnesium sulfate, and solvent was removed at
reduced pressure to give an oily brown solid. The
material was passed through a column of silica gel
with 20% ethyl acetate/ hexane. The

0~ AlRlavre A1 flitAavrarmy il D \AI
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ylcarbamate was obtained as a yellow solid. (15.88 g,
59% vyield). 1H NMR (00013) 69.09 (IH), 7.12 (11-1),

WO 2097’/52‘;4@_')’ 1.54 (s, 9H). Step 3: Preparation of PCT/AB2607/001001
tell-butyl 6-ohloro-4402-propowethyl)amino
widin-3-vicarbamate H 1-.NH Fit 0 H3C>r 3Y | CH- 0
-111Nr ClI 5A solution of tea-butyl

hydroxyethy p%gr%zaﬂ qﬂ'ﬂqr%’ yrégg}e h?f ;% %QEQ%B}%E% g }17} %@ %1@%@583% yield).
NIRRT %97 Qr%%%ez& ﬂ{}r&% 80§21, 5.60-5.05
(2H), 3, %WQ t?-lr;)q 0 &thanal(12Q.-mLkwas st r@&} atreflux

for 22 hours. The reaction was cooled to room
step 7B INSLANES: AN SQIMANLWAS 19MOVathal SRHHESE .o

Srono RIEESHEG I give.ayallaw solid which was triturated
with diethyl ether and filtered ta:gjve 6-chloro-4-[(2-

propoxyethyhaminctipyridin-3-ylcarbamate as a white

solid. (13.08 g, 82% yleld) H NMR-4GBCI3) 107.92

(1H), 6.54 (1H), 5.77 ( ’i@;m 3.65 (2H), 3.44

(2H), 3.34-3.29(2H), H), 1.49 (9H), 0.94

(3H). Step 4: Pregraration of
A solutiG-gliterae - E2vpraptxiretrdipyidite@dudidniides +-blpyrezin-
2{1H)-0||§€HE BN CIE 2N M SASS RIS A 0 \D@ﬂr_ﬁWith tetrakis(iriphenylphosphing)
Pa”ad'u@%Fﬂd’hb%lE(@ﬂﬂré‘ﬁﬁi&?@{ﬁyﬁ%\?ﬁﬂﬁﬁ}ﬁiwa’fﬁ S3oigaripees: A verm
solution f &ee (708G =R VARG IY 179 JA7TERaE (20 ML Was ™ o
0 M =qtetatt YA N PICT it T e HOXERE YOO HE) e > "™
fiteres Igffaignap ?%@M“féW?Se“%%?tﬁ?nf‘éef‘ér?‘%?ﬁ&dﬁée"“cef‘ﬁress“’e e resiive was

arat d. The aq ous layer was

antitioned between ethyl acetate and water d he la ers w
e O Was DTt oned el we %tb
extractecé vwih eth¥l aaetate e combined amc ayefs ere wnt rme ried over

Icarv Qae%s§r9 anclic;)ags hronga c%lumn of sitica gel

magnesium su faie concen ra e
with 2, 5°>N metﬁanoﬁggﬁlgome h@ aFFE‘?oﬁlsqye?e CH,%JQ%%E W%§u§e)ét;§%g§gand
suraedVIIEINhACSIANG, The . comhined Qraanic:layers were
pmpoxyﬁwa' QQQSWHQ/Q{ m’rhq G%%&%Vo%fam@&r%%%@#”@tﬁm {CDCH) 8
8.77-6.7899, £8 golvent.wasssemeyedat redueedBresseis 19 on), 3.71-
3.67 {25—:95@ (2H), 2.78 (1H), 2.72-2.62 (4H), 2.66-2,62 (2H), 1.53-1.46 {2H), 0.78 (3H); HRMS

mvz 460 B laEOING+{2-prepmxyethyl)pyridine-3,4-diamine as
a brown oil. (4.93g, 10084=yigtd). 1H NMR (CDCI3)

617.63 (1H), 6.45 (1H), 4.67 (tki), 3.67 (2H), 3.43
(2H), 3.32-3.27 (2H), 2.92 @ ), 1.64-1.55 (2H), 0.93

(381). Step 5: Preparation-0 OCHy
3,7-dichloro-1-(2-prop m&;{ﬁo(:& 4-b1pyram-2(
1H)-one. HO’\@ N

3-I3-(hydroxymethyliniperidin-1-y-7-{6methoxypyridin-3-vh-1-(2-propoxyethyhipyridof3.4-blpyrazin-
2(1H}cne,

Prepared as described in example 1 using piperldin-3-yimethanci in step 6.
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WO 2007/122466Pa/1E2007/001001 0 CIN A O0C
solution of

WO 20 -Ichl%ro -N4-(2-propoxyethyl)pyricline-3,4-diamine 2 007/061001
%5 %326 , 12.2 mmol) and dllsopropylethylamlne(ag
mL, 25 7 mmol) in dichloromethane (100 mL) was
treated with methyl chlorooxoacetate(1.1 mL, 11.7
mmol, Aldrich), allowed to warm to room tem J)erature

" NMRAGRPGHPER O BTo hb i< THE Felhéd %HW\/%& difadey >4
(6H). 3 33 deh ofohethiane? £ WESAEE With SatGife g # 15
141 GHy QaR R b IEAIHBAATEESIGHY °rgr%ésover)magnesrum

sulfate, and solvent wasEremO\_:/red at reduced
pressure. The residue was (?ISSO!:\éed in toluene (30
mL) and heated at 105C for fou]/ hours. The solvent
was removed at reduced pr ure and.the resulting
solid taken up in dichloro zﬁﬁﬁb mL) and
treated with oxalyl chlo L, 24.1 mmol) and
DMF (3 drops a{e@on was stirred at room 10
te
fedtice pressure VY
Proparcd RFSELHOLGD aregﬂmrpgiﬂ%eeww@% ethyl
1 nr RESISIR AeXane, 10:9i48, 3ef 1dicBIRNOR] (212 2r), 4.08 (4r), 4.01 3H),
a.78 zHPEQPRXY SIRYHRY 1 QL3 4shlpyranineZELin)-ORasas:B39.2049 (caled
for Mo, WHRIErSOlId. (2,44 g, 66% yield). 1H NMR (CDC13)
8.78 (1H), 7.59 (1H), 4.40 (2H), 3.80 (2H), 3.35 (2H),
1.52-1.46 (2H), 0.82 (3H)=2S¢1 the alternative, the

peralie 0r6

conversion of - AHs
6-ch|oro-N4-(2-propoxyethy yridine -3,4-diamine
from Step 3 to the OC“G
7-chloro-1(2-propoxyet b)pyrazrne -2,3(1
H,4H)-dione of S ﬁ\ nducted in a one-pot
synthesrs usrng eous solvent as described in

i dmovndo{B 4-bpyrazin-3-vlipiperazin-

Vi) e
7 chloro 3-14- (2 thr@x&@w\&H&rperazm 1-y11-1-(2-p
A solutio o EtVhE VIR BIETON A TPrIT DI Rl 1 dihycropyridola,s-
pyrazmggpa%ﬁlﬁfy!}acetate (174 mg, 0.32 mmol) in dichtoromethane (3 mL) was irsated with
trifiucroacatiga Ny g h g was
conucoentr:sfg %%%P%gr%?%é&?{ mﬁ%) ﬁggﬁmijg ratedPgraiﬁe‘JTgrallized
from ethy!fc it &Ijg éﬂ% i}ﬁzje’{%z n{e 1nle?1 %yrlejng'idr 20xo1{2

"“?mea Ydfrr RGO (0P 7 I 6 S B e
pfelt!

) was stirr d%t grp @gur%fgr D8 417 21y
:r;zm S B e T

W ter ers Were separate
(caled for

Wre aqueous layer was extracted with ethyl acetate
The combined organic layers were washed with
brine, dried over magnesium sulfate, and solvent was
removed at reduced pressure to give 7-chloro-344-(2-
WO 2007/122466PCT/1132007/001001
hydroxyethyppiperazin-1-y11-1-(2-propoxyethylipyrid

A~ N1 lhirvrirea=1n D/1 1 1\ ArvAa D10 rmAa OO/ von~aldAN 1L



501-13 00-13 0 N A solution of
7-chloro-3-14-(2-hydroxyethybpiperazin-1-y1]-1-(2-pr
opoxyethybpyrido[3,4-b]pyrazin2(11-1)-one (218 mg,
WO 28BN imol) In 1,4-dioxane (3.0 mL) was treatdd Whf?7 001001
tetrakis(triphenylphosphine) 10palladium(0) (19 mg,
0.016 mmo1l, Strem) and stirred at room temperature
for five minutes. A warm solution of
2-methoxy-5-pyridineboronic acid (41 mg, 0.27 mmol,
Frontier) in ethanol (0.5 mL nd 2.0 M aqueous
sodium carbonate 1.5 mfﬁ wer%gdded The mixture
was refluxed for 2.0 hours, filtgred hot through celite
and the filtrate was concentrated ynder reduced
pressure. The residue V\&;\p (it 30kd between ethyl
acetate and water, an S were separated.

The aqueous IaygpwasASextracted with ethyl
acetate. The comblnecf?@arganlc Iayers were washed

PrepareﬂmghﬁaiQ:Uth(@f %phmirg@ramtmea%memanov
*H NMRIEITO FOWRaE, FrEHONRS (WBre S8ONbErtrate (it 00 (3H), 379
(2H), 3 FRRRTCE PRESSTIRatrd-BEUPHISAAVIL @B acthian), 253-2.43 (1)
10 2.41-2.3F [, 1.63-1.44 (2H), 1.17 (3H), 0.7 13HY). HRMS m/z 483,2732 {calcd for M+H,
4832719 (6-methoxypyridin-3-yl)-3-(piperazin-1-y1)-1-(2-
propoxyethyl)pyrido[3,4- blpyrazm 2(11-1)-one was
obtained as a pink pow8& HNMR (CDCI3) 70 m/z
469.2572 (calcd for M+H, 469)2%’58) Example 6
fC1-130 25 2(1 Ks-one. ])O _ock,

iN N N
HO\/\,N\,)
CHs
15 3-[4-{3-hydroxpropyl)-3.5-dimethvipiperazin-1-vil-7-(6-methoxvpyridin-3-yi}-1-(2-
repoxyethylipyrido[3 4-blovrazin-2(1H-aone.

Prepared as in example 1 using 3-(2,8-dimethylpiperazin-1-yljpropan-1-of in step 6. 'H NME {CDCl3)

8 8.76-8.75 {2H), 8.24 (1H), 7.83 (1M}, 6.88 (1H), 4.78-4.73 (2H), 4.42 (2H), 4.00 (3H}, 3.97 (1H),

3.81-3.77 (4H), 3,37 {2H), 2.93-2.86 {4H), 2.70 {2H), 1.77-1.73 (2H}, 1.63-1.46 (2H), 1.23 (6H), 0.78
20 (3M). HRMS mv/z 511.3026 {calod for M+H, 511.3027).

Example 11

68



Prepared as described in example 1 using
piperidin-3-ylmethanol in step 6. WO
wo 20270(;7{%22466PCT/|132007/001801 NMR (CDC'(% I

8869'(11-1), 8.67 (1H,), 8.16 (1H), 7.56 (11-1} 678
(11-1), 4.39-4.32 (21-), 3,94-3.81 (61-1), 3.79-3,64
(4H), 3.56-3.52 (1H), 3.32 (2I-1), 2.05-1.95 (1H),
1.84-1.78 (1H), 1.70-1.62 (21-1), 1.50- 1.41 (3H),
0.73 (3H); FIRMS m/z 454.2419 ?éalcd for M+H,
454.2449). 5SExample 7 (..0 ﬁ’j O(; H3Ha Hue

|

tert-butyl o il i@,@
{4-[746-methoxypyridi?73&-1]Q L 2n0x0-1-(2-propowethyl
)-12-dihvdroPymnigof-3.14:-B1byrazin-3-
2.1 MHBRIQeraZIR -y IiecetateR e pared e i exampledss.4-bipyazn:
using tert-butyl 2-(piperazim:tryl)acetate in step 6.
Prepared Gslid dkdNPER L(@M@Fﬂ&ﬂmﬁ8pzl51(ﬁh'l}$e&€24 (lH), 7.64
5 'HNMR(ERD,) 6 BBAK )2 4. 425(214) 654 10BEAK),HA R (Bir}, 13478 (4H), 4.01
(3H), 3.4261), SI8EHREHY, 3118 @A), BFTHAH), kBS+1044 (3H). HRMS m/z
483.274(1&let) (@ MB1(BBI7T FIRMS m/z 539.2949 (calcd for
M+H, 539.2976). Example 8 (CH3 OCH3 N 0 CN
15HO Example 12

/rCHg,

O

H #~ OCHa
OIN[\ N
N\N =N

(0

10 HON

3-{4-{2-hvdroxethyi)-1.4-diazepan-1-yN-7-{6-mathoxyoyridin-3-v))- 1-{2-propoxvethylpyrido[3.4-

bloyrazin-2{1H}-one.

Prepared as in example 1 using 2-(1 4-diazepan-1-ylethanol in sfe[:\ 8.

M NMR {CDCls) § 8.75-8.73 {2H), 8.24 (1H), 7.60 (1H), 6.86 {1H), 4.41 (2H), 4.13-4.11 (2H)}, 4.05-
15 4.00 (BH), 3.78 (2H), 3.64 (2H), 3.38 (2H), 3.03 {2H}. 2.82-2.76 {4H}, 2,12 (2H), 1.54-1.47 (2¢1), .80

(3H). HRMS m/z 483.2720 {calcd for M+H, 483.2714),

Example 13

J
H al

CHy
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i3

26

14-(746-methoxypyridin-3-0)-2-0x0-1-(2-propoxyeth9
1)-1,2-dihydropyridof3,4-blpyrazin-3-yllpiPerazin-
1-911acetic acid. A solution of tert-butyl

WO 20PARTHE-methoxypyridin-3-y1)-2-ox0-142-propdxy ety *1e!
)-1,2-dihydropyrido|[3,4-

Npyrazin-3-ylipiperazinl-yl)acetate (174 mg, 0.32

mmol) |n drchloromethane (3 mL) Was treated Wlth

temperature for 1 hour. The“reactlon mixture wa
PrepetEfAte - TR deTEdl 1écEF‘E)ar”é’s'ssfjf?‘f-:f" ??‘tur"é‘l't"é&“e“th‘”“’“’c e
stop 7. JiBHR T Bifet. COREER Tated End recrystallized from

ethyl acetate and hexane. anq filtered. The

(447-(6-methoxypyridin-3- yI) -2- 0)&‘2«'1 (2-

propoxyethyl)-1,2- dlhydropyrldg[S 4- b]pyrazin-3-ylipip

erazinl-yl}acetic acid was ot;ql?uned as a white solid.

(81 mg, 52% vield). 2511-INNR (CB3§0Y'5 8.76-8.74
(2H), 8.24 (1H), 8.09 (1Hhy 4,61 (2H), 4.40
(41-1), 4,17 (2H), 4.0 )841(2H), 3.61-3.59

(4H), 3.38 (ZH)_FOMZNQLAJO (2H), 0.73 (3H). FIRMS
3-(4~ H1 Avdé)%g’lh%%ngeg%atlgp %Mr H)hé]ﬁ%?’? 2@993)7xv§§' ;la(r?&%{s 4-bloyrazin.

-4-(2-hydroxethyT)-3-methyl,..

Prepareg Iﬂ%%%‘lé—TM%ﬁg Z (;ﬂ@ergaﬁ-t %WQWIQ&@&F yr@)‘i‘-]?&'&%ﬁyﬂaéﬁljlbcromc acid
in step pxvetayipvridef3a-blpyiazin-26kii1-one. Prepared

as in example 1 using

2-((8)-2-methy|piperazineﬂmy;pethanol in step 6. 1H

NMR (CDC13) 38.77-8.75 (2H)£8:24 (11-1), 7.64

(111), 6.86 (1H), 4'44-4'42)/% ), 4.00 ( 1- 1), 3.79
e

(211), 3.74-3.67(111), 3.63- "41-3.35
(3H), 3.04-2.96 (2H), 2,762 255 43 (1H),
102.41-2.35(111), 1.53-144(211), 1.17 (31-),
0.76(311). HRMS4§3.273% fodled for M+11,
483.2714). BxaMple~0 iCH3 0 OCH3 N N N
Mmethvlamino)-Z-methvlphenvl}-3-{4-{2-hvdroxvethvl‘miaerazin-1-le-{2-
propoxvethyDpyrido[3,4-blpyrazin-2(1H}-one
Prepared ag in example 1 using 2-(piperazin-1-yljethanai irv step & and 4-{dimethylamingc)-2-
methylghenylboronic acid In step 7. HRMS n/z 486.2983 (caled for M+H, 496.3C36).

Example 16

70



CH3

153-14-(3-hydroxpropvl)-3,5-dimethylpiperazin-1-y11
methoxypyridin-3w1)-1-(2-

wo 200|'nlﬂ'65ﬁ‘66xvethyI)oyr|do13 4-blrwrazin-2(11-11-ohe. 00N

Prepared as in example 1 using

3-(2,6-dimethylpiperazin-1-yOpropen-1-ol in step 6.

111 NMR (CDCI3) 5 8.76-8.75 (21-1), 8.24 (1H), 7.63

(11-1), 6.86 (11-1), 4.78-4.73(2%1),°4.42 (21-1), 4.00

(31-1), 3.97 (1H), 3,81-3,77(4#1), 137 (2H),

2,93-2.86(411), 2.70 (21-1) A.77- 211),
1.53-1.46(211), 1.23 (6 HRMS m/z
511.3026 (calcd for gx 7). Example 11

WO 20071122466P 13'%007/001001] CH3 OCH3

Preparedggmdln Bie\/}i é j—%},, é! ;g%%‘gaégpﬁ%%a g;ag%”:}l céﬂ)c(:gﬁ%}xg\lygb(is:omc ackl in
3 ster T HRYE m%‘”(z |percaa§|n°r1 -Apropen-1-ol in step 6.
518INMR (CDCI3) 8.78:8,76, (2H), 8.25 (1H), 7.65
(1H), 6.86 (1H), 4.42 (2H), 4.13:4,06 (4H), 4.01 (3H),
3.86 (2H), 3.79 (2H), 3.37 (2H), 2.76 (6H), 1.83 (2H),
1.53-1.46 (2H), 0.78 (3H). YRMS m/z 483 2747

(calcd for M+H, 483.2714 fg‘ﬁ CH3

HO’/\’N
3-(4-{2-hydroxyethylpiperazin-1-yl)-7-(4-mathoxyphenyl)-1 1-{2-propoxyethylipyridol3,4-bipyrazin-
10 2(3Hrone
Prepared as in example 1 using 2-(piperazin-1-ytjethano! in step & and 4-methoxyphenylboronic acid
in step 7. HRMS mv/z 468.2527 {(calcd for M+H, 468.2611).

Example 18

' =
HO/'\/I‘(\/,

7.02. 4-difluprophenyl}-3-(4-(2- hydroxyethvloiperezin- 1 -yl)-1-(2-propoxyethvi)pyridof3.4-bipyrazin-
2(iH)-one

15
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0 OCH3 10HO
3-14-(2-hydroxethyl)-1,4-diazepan-1-v11-746-methox
ypvridin-3-v1)-1-(2-pr000xyethynpyrido(3,4-

WO 203{9t87in-20H)-one. Prepared as in example T¢h&Rgy 70010
2-(1,4-diazepan-1-yoethanol in step 6 NMR (CDCI3)
58.75-8.73 (2H), 8.24 (1H), 7.60 (1H), 6.86 (1H) 441
(2H), 4.13-4.11 (2H), 4.05- 154.00 (5H), 3.78

Preparel B4 A3 S OMTEZO3YBIN 018500 776 ¢ ”°2’“51?“V”°°r°”'“

acid in ), ﬂ?ﬁﬁ"ifzfﬁ?%&aﬁdé’@ HYERMS miz 483.2720
(calcd for M+H, 483.2714). WO
2007/122466PCT/15200778818501, 7 4-chloro he4 2 h
d ox ethylazinoxbazin-2 IH one ref)ared asin
example 1-using 2-(piperazip=1-yl)ethand is step 6

and 4-ch|orophenylboroniﬂlcid in THRRWVS m/z
472.2177 (baled for M+Hn47 E“%ample 14
,CH3OHO Mi
(’\N N
/\./N\)
5 HO
7-(4-{ethyisulfonylphenyl}-3-{4-(2-hydroxyethylpiperazin-1-yi)-1-(2-propoxvethyllpyridof3.4-
blpyrazin-2(1H)-one
Prepared as in example 1 using 2-(piperazin-1-yljathanol in step 6 and 4-
{ethylsulfony)phenylbaronic acid in step 7. HRMS my/z 530.2369 (calcd for M+H, 530.2437}.
i0
Example 20
CH
OJ/ OCH;,

H £
TG
N
HO/\‘/N
7.(2-flyoro-3-methoxypheny)-3-(4-(2-hvdrexvethyDpiperazin-1 -y1)-1-(2-propoxyethylipyridof3,4-
bibvrazin-2(iH)-one

13 Prepared as in example 1 using 2-{piperazin-1-ytlethanol in step & and 2-flucro-3-
raethoxyphenylboronic acid in step 7. HRMS m/z 486.2484(calcd for M+H, 486.2518).

Example 21
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N HON
3-(4-(2-hydroxyethynoigerazin-1-0)-7-(4-hydroxyphen
yi)-1-(2-propoxyethvi)Pwidof3,4-bloyrazin- 2(1H3-one
wo 2001@Rrepared as in example 1 using PCT/IB2007/001001
2-(piperazin-1-yhethanol in step Sand
4-hydroxyphenylboronic acid in step 7. FIRMS m/z
454.2456 (calcd for M+H, 454.2454). Example 15
J-CHs OpH3 tFla N HO CHs :
15744-(dimethylaminol-2-methylphenYdd-3-(4-(2-hy
droxyethynnineraz n-1-yl)-1§(2-
propowethyl)pyrido13,4-bl yrazin
. 's! _ 2
Prepared as in examplé @
2-(piperazin-1-yl)etrﬂémj§n Stép 6 and
4-(dimethytapmm)‘Methylphenylboronic acid in
3.(4-2 18Ry dinndBM S 102 749 6.2 8B 3t elc ol dar el ynoyridof3 4-blpyrezin:
496.3036). 20Example HoHone  Prepared as in
Prepared%&aam@dﬁla.“l usHy g-Ripiperazinebt Jgetlhanol-kastegyBenyiboronic
5 acidin st@nd 3reblotoptmnyiboreniciaatd irebstep 7. HRMS
m/z 472.2095(calcd for M+H, 472.2115), r, HO
3-4-2-1 L f 2y,p_ Br=mpldfgrg) oth
piperazin-1-y1)-744-methoxyph -1-(2-propoxveth
yl)pvridoi3 4-blevrazin102(1H )« N

OIN
N™ N
HO/\‘/@
3-{4-(2-hydroxvethyDpiperazin-1-yh-7-l(isoquinglin-5-yii-1-(2-propoxyethylipyrigel3.4-blpyrazin-2(1 Hie
10 cng
Prepared as in example 1 using 2.{piperazin-1-yl)ethanol in step 8 and isoquinolin-5-yi-S-baronic
acid in step 7. HRMS myz 489.2621 (calcd for M+H, 489.2621).

Example 23
/’/CHQ
‘)O OH
OIN ' e

15 HO/\VN

3.{4-(2-hydroxvetbylptperazin-1-yi)l-7-{4-thvdroxvmethvliphenyl}-1-(2-propoxvethylipyridold.4-
blovrazin-2(1H)-one

73



Prepared as in example 1 using
2-(piperazin-1-yl)ethanot in step 6 and
4-methoxyphenylboronic acid in step 7. HRMS m/z
w0 2011882527 (calcd for M++-1, 468.2611). 7-12 PCT/IB2007/601001
4-difluorophenv0-3-(4-(2-10/droxyethApiperazin-I-vO-
1-(2-propoxvethvi)evridof3,4-blevrazin- 2(1H)-one
WO 2007/122466PCT/1132007/001001 Prepared as
Prepareftp &P 1 USinGPrpiperadirt 1L§retidiol in step 6
(hydroxygie PSS FG M B AFRd o BT "6 T S tef O H R 2611
r/z 474.2299 (calcd for M+H, 474.2317). 5SHON
744- (ethylsulfonyl)phen;?ﬂ“@ (4-(2-hydroxyethvOMpe
ra2in-1-y1)-1-(2- protloxyethyn %/ dor3 4-
blpyrazin-2(1H1-one Prepaged as in example 1 using

2-(piperazin-1- yhethanol in tep
(ethylsulfonyl)phenylb tepc.”sHRMS
m/z 530.2369 (calc 0.2437). 10 Example

20 00OCH3 o N N k

7 (2 quoro 3”@1ethoxxPhenv1) -3- 4 (2 -hydrox

;ez _ 2-Erope thvi%vndo}g 4-bipyrazin-
razin-2(1E

Prepared aP IX exgmple. \using 12 {piperazin m ?m s%ap JS%:%)SJ m&yphenylboromc acld
o o 1 A A PSR a,cdﬁomﬁs ianoly step Sand

luoro-3- methoxyphenylboronic acid in step 7.
HRMS m/z 486.2464(calgd,fRrM+H, 486.2516).

Example 21 CHs
I CHa

10

7-{4-flugro-3-methyiphenyi)-3-(4-{2-hydroxyethyvDpiperazin-1-yl-1-(2-propoxyethyviipyridof3 4-
blpyrazin-2(1H)»one

15  Prepared as in example 1 using 2-(piperazin-i-yhethanol in step € and 4-fluoro-3-
methylphenylboronic acid in step 7. HRMS m/z 470.2620 (caled for M+H, 470.2567}.

Example 26
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WO 2007/122466PCT/182007/001001 H3CyCH3 0 0
N N HON
3-(4-(2-hydroxvettpftiperazin-1-)/11-744-isopropoxyPt

wo z00lapigt2-propoxvethyl)p)/ridof3,4-blpyrazin- 2(B9Y8Ag7/001061
Prepared as in example 1 using
2-(piperazin-1-ypethanol in step 6 and
4 |sopropoxyphenylboron|c 5aC|d in step 7 HRMS

22 (CH3 0) O N r--asamq@ . |
Prepared 3oiA LRI rERYEPRATPIDEYEAM 1. 62/? AidoddiHghsugeron
acid in step . HRSHE AETEHFORIYBHS 4 Bévrazin-2(1H1-

3 10one Prepared as in example 1 using
24piperazin-1-yOethanol wf’%%ep 6 and
isoquinolin-5-y1-5-boronic acidin sfep 7. HRMS mit
489.2621 (calcd for M+H, ?@@ Jxample 23
(CH3

HO’\/N\)
3.{4-(2-hydroxvethylplperazin.1-ylk- 1-(2-propoxvethyl)-7-p-tolylovridol3 4-blpyrezin-2(1H)-ong
Prepared as in exampie 1 using 2-(piperazin-1-yl}ethancl in step 6 and 4-methylphenylbaronic acld
10 instep 7. HRMS m/z 452 2681 (caled for M+H, 452.2661).

* Example 28
CHg

J

o CH,

G, NH T S\\
A
HONN\)

7.(5-agetyithiophen-2-yil-3-(4-{2-hydroxvelhyliptoerazin-1-y|)-1-(2-propoxvethylipyridol3 A-blpyrazin-

15 2{1H)-one
Prapared as In example 1 using 2-(piperazin-1-yl)ethanel in step 6 and S-acetylthiophen-2-yl-2-
boronic acid in step 7. HRMS m/z 486.2128 (calcd for M+H, 486.2175).

Example 28



0)OH 0 N 15HON
344-(2-hydroxvellwl)piperazin-1-011.744-(hydroxymet
hVI)PhenV1)-142-propoxyettwllevridot3,4-

WO 20‘81?5%7?32%2(1 H)-one WO PCT/IBZO07/061001
2007/122466PCT/1132007/001001 Prepared as in
example 1 using 2-(piperazin-1-yhethanol in step 6
and 4- (hydroxymethyl)phenythorogic acid in step 7.
FIRMS m/z 468.2537 (naiad for +r—if, 468.2
7-(4-ethoxyphenY0-3-(442- rgﬁ?&x ‘hihpiberazin-1-
01-1-(2-propoxyethvlipyridar3,4 bI i
Prepared as in example '
2-(piperazin-I-yOethariohiftstep?8'and
4- ethoxyphenwbor@rﬁeﬂ'md in step 7. FIRMS m/z

a-(4-(2 ARl d Al eaded far N 4B ReR £.6.43-n b EXRMRI@ 2 Bbipyrazin.
(CH3 0")CH3 0O N NN  2(1H).0ne HON

Prepared Zs (4 <Hupro+ 3smaethyipheny kiad (4 «2-hydroxyethyhpiporonic acid
5 instep 7. @RZHWE-Bs 802 {propoxyetvabpyrido[3 4-
blpyrazin-2(1H)-one

Examiple 30

HO/\\/N\)
3-(4-(2-hydroxyethylbiperazin-1-v)-7-(3-thydroxymethyl iphenvi}-1-(2-propoxyethviipyrido(3 4~
10 bloyrazin-2{1H}-cne

Prepared as in example 1 using 2-{piperazin-1-yl)ethanol in step & and 3-
(hydroxymethyl)phenylboronic acid in step 7. HRMS nw/z 468.2550 (calcd for M+H, 468.2811).

i5 Example 31
CH3

I f(g)
HO/\/N

3-(4-(2-hydroxyethyiiniperazin-1-vi)-1-{2-propoxyethyl)-7 -(pyridin-3-ylipyridofd 4-bipvrazin-2( 1H)-one
Prepared as in example 1 using 2-(piperazin-1-yl)ethanc! in step 6 and pyridin-3-yi-3-boronic acid in
step 7. HRMS m/z 439.2367 (calcd for M+H, 439,2458).

20
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15Prepared as in example 1 using
2-(piperazin-1-yOethanol in step Sand 4-fluoro-3-
methylphenylboronic acid in step 7. HRMS m/z

w0 20047048620 (calcd for M+H, 470.2567). Exampl@&cZ@52007/001061
7-(2,3-difluoropheny1)-3-(4-(2-hydroxyethygpiperazin
-14/11-1-(2-pr000xyethyllpyrido13,4-blpyrazin-
2(1H)-one Prepared as in example 1 using
2-(piperazin-1-yhethanctemstép 6 and
2,3-difluorophenylboronic acuu@%gtep 7. HRMS m/z
474.2396 (calcd for M+H, 47472317y 5 xample 27
CH$ CH3 N N HO
3-(4-(2-hydroxyethynolpergzin:1-
)-7-p-tolyloyridof3.4-61pwazij-
Prepared as in exarﬁ/\ 1 Usig
2 (plperazmlhyﬁW*ha I in step 6 and

452 2651 (catcd for M+ELM:S!2 2661) Example 28 0
3 Prepared gs@%n@ie Nupyg 2-(piperazin-1-ylethanc! in step & and 3-ethoxyphenylboronic acid
in step 7. HRMS m/z 482.2743 (caicd for M+H, 482.2767).

Example 33
ICHa
F
H OCH,

HO/\\/N\/J
10 7-(3-fluoro-4-methoxyphenyl}-3-(4-{2-hvdroxyethylniperazin- 1-yi)-1-(2-propoxyethylpvrido{3.4-
blpyrazin-2(iH)}-one

Prepared as in example 1 using 2-(plperazin-1-yljethancl in step 6 and 3-fluoro-4-
mathoxyphenylboronic acid in step 7. HRMS m/z 486.2608 {calcd for M+H, 486.2516).

15 Example 34

ICH;;
0 Cl
OIN o~
‘/\N N =N F

7.{5-chioro-2-fluorophenyl)-3-(4-{2-hvdroxyethyvhipiperazin-1-yl)-1-(2-propoxyethylipyridof3 4-
bioyrazin-2(1H)one

7



HO 152(11-1)-one 2(11-1)-one Prepared as In
example 1 using 2-(piperazin-1-yl)ethanol In step 6
and 5-acetylthiophen-2-y1-2- boronic acid in step 7.

WO 20 RMFS m/z 486.2128 (calcd for M+H, 486.21 A8)L/1B2007/001001
Example 29 CH3 OCH3 0 NN HON
3j4-(2-hydroxyethybpiperazin-1-y1)-7-(3-melhoxyphe
nyl)-1-(2-prO00xyethyl)pyridor3 4-blpvrazin-

Prepare(<ib-xome 1 usihPi-arareid aseirreiansp et Bisilg-2

flucropheRyfoipret eed i-<1eyT) etiidvor MOSERE i@ drrg M+H, 490.2021).
3-methoxyphenylboronic acid 5in step 7. HRMS m/z
468.2603 (calcd for M+Fl““’"ﬂ'883§611) Example 30
rCH3 OH N HON
3-(4-(2-hydroxyethybpiperaz
ethyl)pheny11-1-(2-propo Vﬁ:
10bIPyrazin-2(1H)-oneI i

NN

HO/\/N\/)
a-(d-{2-hyaroxyethyhpiperazin-1-yl)-7-(4-methoxy-3-methylphenyl)-1-{2-propoxyethylipyridof3 4-
Blpyrazin-2{1}long

Prepared as In exampie 1 using 2-(piperazin-1-yl)ethancl in step & and 4-methoxy-3-
methylphenylboronic acid in step 7. HRMS myz 482.2771 (calcd for M+H, 482.2767).

10
Example 36

ICHa
I_JO
OIN' o~ oH,
HO/\/N\)

3-(4-{2-nydroxyethy)piperazin-1-yl)-1=(2-propoxyethy))-7-m-tolvinyride!3 4-blpyrazin-Z2(1H)-one
Prepared as in example 1 using 2-(piperazin-1-yl)ethancl in step & and 3-methylphenylberonic acid
15 in step 7. HRMS m/z 452.2672 (caicd for M+H, 452.2661).

Example 37

m;@

HO/\/N\)
3-(442-hydroxyethvDpiperazin-1-yi)-7-(2-hiydroxyphenyl)-1={2-propoxveihy)pyridof3 4-bipyrazin-
20 2(1H)-one

18



Prepared as in example 1 using
2-(piperazin-1-ynethanol in step 6 and 3-
(hydroxymethyl)phenylboronic acid in step 7. HRMS
WO 2000f724468.2550 (calcd for M+H, 468.2611). 15EXd e 01001
31 O. N rN HON 3-(4-(2-hydroxyethyboi
erazin-1-y0-1-(2-oropoxyethyl)-7-(pyridin-3-yOpyrido(
3,4-blowazin-2(1H)-one Prepared as in example 1
Prepared &g ol EF %@ﬁgflﬁ ippr e?;[-H)ng%]oiﬁx cskféa @%droxyphenylbommc acid
instep 7. R 3 1520618 a6 Etép 7. HRMS m/z
439.2361 (calcd for M+H, 4g9 .2458). 20 WO
2007/122466PCT/11328071501001 Example 32 N
HON 7- 3-ethox hendrox e herazin<i~-I- 2-.ro.ox
ethido 34-baz n- 2(1H)-one 5P?e|<;ared as in example
1 using 2-(piperazin-1- yI)Det &t
3-ethoxyphenylboronic a% St8
482.2743 (calcd for 2
5 f.--CH3 OCHSr@;"v

ong .
Prepared as in example 1 using 2-(piperazin-1-yl)ethanc! in step 6 and 2-fluorophenylboronic acid in
step 7. HRMS myz 456.2417 (caled for M+H, 456.2411),

10
Example 39
CHg
OI
7 i OCHg,
I SN
HSC\/N\)

a-(4-ethylpiperazin-1-vi}-7-{(8-methowypyridin-3-yil-1-{2-sropoxyethylipyrido[3 4-blpyrazin-2{ 1id}-one
Frepared as in example 1 using i-ethylpiperazine in step 8. LRMS vz 453.3 (caled for M+H,
15 453.5)

Example 40

///CHa
o]

o~ ~OCHs

G{OINH,

79



NN HON
107-(3-fluoro-4-methoxypheny1)-3-(4-12-hydroxyethy
nniperazin-1-y1)-142-propoxyethviloyridor3.4-
wo zooleysazin-2(1H)-one Prepared as in example BCEigkagy /001001
2-(piperazin-1-yl)ethanol in step 6 and 3-fluoro-4-
methoxyphenylboronic acid in step 7. FIRMS m/z
486.2608 (calcd for M+H, 486.2516). 15Example 34
1-( HPOQIN;dra-7-(6-methoxypyrigin-3-y1-2-ox0-1-(2-propoxyetiyhpyridofd 4-blpyrazin-3-
7-(5-chloro-2- (luomgiaesing Exép@e hydroxyethyl)Pip -
Prepered @t aZirvpieyll)slio (R Propoxyethiin inHd br 31 40R (COCL) § 8.82 - 878
(2+), 8.280leyedrin72¢1 1 1<0(1E). FREePHEr) 457 H BxEhplg®(2H), 4.23 - 4.18
5 (1H), 402U G 2(Pipetazint t 3 ethaht 1A St 6 Eng-25 (M), 192 - 177
(3H), 1.6054E O 692 - AIBRIPOHBSYIFIFOAICHETE N 3té0 7. HRMS
m/z 490.1991 (calcd for M+H, 490.2021). Example 35
-CH3 0-j OCH3 CH3 N'8ERSK]
3-(442-hydroxyethyl)piperazin-I/11=7-(4-methoxy-3-
methyliehenyll-142-propoxy yI)pyrldo[%é{
blpyrazin-2(1H1-one Pr ared agin ample 1
using 2-(piperazin-1-84 6 and

4-methoxy-3- methylphenylborghic acid in step 7.
HRMS m/z 482@(@[& for MH, 482.2767).
HaN(O)C
10 1-(1.2-dihydro-7-(B-methoxypyridin-3-v)-2-ox0-1-(2-propexyethylpyridof3.4-bipyrazin-3-
vilpiperiding-4-carboxamide
Prepared as in example 1 using piperidine-4-carboxamide in step 6. "H NMR (CDCly) 6 8.78 ~ 8.74
(2H), .28 — 8.25 (1H), 7.66 (1H), 6.88 - 6.85 (1H), 6.58 ~ 5.53 (2H), 4.89 — 4.95 (2H), 4.46 - 4.28

{2H), 4.02 (8H), 3.84 ~ 3.79 (2H), 3.44 - 3.37 {2H), 3.13 - 3.07 (2H), 2.85 (1H), 2.06 - 1.86 {3H),
15 1.56 — 1.47 (3H), 0.90 - 0.82 (3H}; LRMS m/z 467.2 (caled for M+H, 467.5).

Example 42

& I QCilg
C/\J N =N
HO
3-(3-hydroxypyrrolidin-1-yi-7-(6-methoxvovridin-3-yi}-1-{ 2.oropoxyethyiinyridol3.4-blpyrazin-2(1H)-
20 qne

Prepared as in example 1 using pyrrolidin-3-ol in step 6. M NMR (CDClg) § 8.74 —8.71 (2H), 8.26 -
8.23 (tH), 7.61 {1H), 6.86 — 6.84 (1H), 4.73 (1H), 4.43 — 4.01 {9H), 3.7% ~ 3.76 (2H), 3.40 - 3.37
(2H), 2.08 (3H), 1.57 — 1.39 (2H), 0.90 — 0.82 (3H); LRMS nv/z 426.2 (calcd for M+H, 426.5).

25 ‘ Example 43
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10 Example 36 r CH3 HO
3-(4-(2-hydroxyethvhpiperazin-1-yll-1-(2-proportethy1
)-7-m-tolylpyridof3,4-131pvrazin-2(11-11-one

WO 200pYEfféred as in example 1 using PCT/IB2007/681001
2-(piperazin-1-yl)ethanol in step 6 and
3-methylphenylboronic acid 15in step 7. HRMS m/z
452.2672 (calcd for M+H, 452.2661). Example 37
f-CHs 0 HO O N NN HON CHg
3-(4-(2-hydroxyethyDinerfaJ? -1-y1)-742-hydroxyphe
nyl)-1-(2-propoxyethy9pyN|d013, \-‘b yrazin202(1H)-
one prepared as in examplg I Usifg

2-(piperazin+lyletita K'Stép 6 and
2-hydroxyph@5§y§‘l-bd\’0njlc acid in step 7. HRMS m/z
4§ » 0( @Ircrgh o i raéiﬁé‘- 3 2 ‘lgc}g H"Q& 1=(2~

j'CH3 NN 55‘@%% Yovrido[3.4-blpyrazin-2{ 1H)-one

Preparsd as in example 1 using 2-methyi-1-(piperazin-i-yl)propan-2-of in step 8. T NMR {(CDCg) 5

5 8.75 (2H), 8.24 ~ 8.22 (1H), 7.861 (1M}, .B4 - 5.82 (1H), 4.42 — 4.39 {2H), 3.28 (7H), 3.81 - 3.76
{2H), 3.38 (2H), 3.10 ~ 3.00 {1H), 2.81 -~ 2.78 (4H), 2.38 (2H), 1.53 — 1.46 (2H), 1.25 (6H), 0.81 -
0.75 {3H), LRMS m/z 487 .4 (calcd for M+H, 497.8).

Example 44
CHg
ot
'// = I QCH;,
OIN | N
O

- N
HOT Y
CH,

0 3-{4-{({25 3R}-3-hydroxybutan-2-ylipiperazin-1-yi)-7-(8-methoxypyridin-3-yf}-1-(2-
ropoxyethylpyride{3.4-bipyrazin-2{1H)-one
Prepared as in example 1 using (2R,38)-3-(piperazin-1-y))butan-2-ol in step 8. HRMS m/z 497.4
{caled for M+H, 487.6).
i35
Example 45
ICHB

= i OCH;

OI{!{\ 2N
=N

&1



7-(2-fluorophem/0-3-(4-(2-hvdroxyethyllpiperazin-1-y1
)-1-(2-propowethyOpwido[3,4-b1lpwazin-2(1H1- one
Prepared as in example 1 using

WO 200315 Serazin-1-yl)ethanol in step 6 and PCTAB2007/601001
2-fluorophenylboronic acid in step 7. HRMS m/z
456.2417 (calcd for M+H, 456.2411), 10 Example 39
r-cri 3:!? Q} Nrmm CaXQ Hpt

-e YipIpErazill, s Vs d;

S Qﬁ%éygmﬁ%EM% peran\pM I%EEQ: g&ﬂ#ﬂkeﬂ?@eﬁws m/z 497.4

(calod cormih gp@%gl as in example | using 1-ethylpiperazine in
5 step 6. LRMS m/z 453.3 (calcd for M+H, 15453.5).
WO 2007/122466PCT/EL340:4/001001
141,2-dihYdro-7-(6-metnoxY byrigif-3-y1)-2-oxo-1-(2-
propoxyethAPYridof3,4-blfwgazin-3-

yiThiperidine-3-carboxami Pre #s in example
1 using piperidine-3-ca zstep 6. 1H NMR
(C0C13)58.82 - 8. 5 2 H) (3H),
CHy N
N\/'

3-(4-{{S)- 2»hvdroxvoropv \piperazin-1-yl)-7-(6-methoxypyridin-3-y-1-{2-propoxvethyiipyrido(3 . 4-
blpyrazin-2{1H)-one
10 Prepared as in example 1 using (8)-1-(piperazin-1-yi)propar-2-ol in siep 6. "H NMR (CDCly) § 8,76
(2H), 8.25 (1H), 7.62 (1H), 8.85 — 6.82 (1H), 4.71 (2H), 4.43 - 3.81 {TH), 3.80 — 3.74 (2H), 3.38 -~
3.35 (ZH), 2.83 — 2.80 (2H), 2.57 ~ 2,564 (2H}), 2.38 - 2.28 (ZH}, 1.54 — 1.45 (2H), 1.32 - 1.25 (EH),
0.86 - 0.79 (3H); HRMS m/z 483.3 (calcd for M+H, 483.8).

15 Example 47

bipvrazin-2{1H )~0né

Frepared as in example 1 using (R)-1-{piperazin-1-yljpropan-2-ol in step 8. HRMS m/z 483.3 (calcd
20 for M+H, 483.6).

Example 48
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8.28 -8,26 (1H), 7,69(1H). 7.26 (11-1), 6.88- 6,85
(1H), 5.67 (1H), 4.52 -4.40 (2H), 4.23 -4,18 4.02
(31-1), 3.90- 3.71 (4H), 3.44 -3.37 (2H), 2.71- 2.66

WO 200[4H¥692.31 - 2.25 (1H), 1.92 - 1.77 160-45(3K)-@FGe07/061001
0.80 (31-1); LRMS m/z 467.2 (calcd for M+H, 467.5).
Example 41 j--CH3 0 OCH3 H2N(0)C -
101-(1,2-dihydro-7-(6- methoxypyridin -3-01-2-0x0-1-(2
-proboxyethyl)rwridof3,4-bbsyrazi
Dpiperidine-4- carboxamlde pared as in example

1 using piperidine-4- carbo |de [ 6 11-1
NMR (CDCI3) 5 8. 7 - 8 25 (1H),
7.66 (1H), 6.88 - 68 N553(2H) 4.99 -

4.96 (2H), 4. MM) 4.02 (3H) 3.84 - 3.79 (2H),
467 (ca

| _
ra2in-2
Pre;;ared? rbo Rl'i using 9 {I g diazepant1 yi ;propgn Eol in st p %%J-S%QQTA {caled

for b=#. 4 -hydroxypyrrolidin-l-y0-7-(6- methoxypyrldm -3-y1)-
o. m virdfeshropoxyethylloyridof 3.4-b1pyrazin-2(1H )- 20one
Method 1. ISRARL. S R 8 Ik Msingup¥ralidin3:glin step

The EC,@G- olklisu MR)((Q@Z@I'$Q r@&u?& nggzl 162«&79 aﬁa?@mg(iﬂﬂk)i enzyme
isolated fnﬂnza'r@l H;t54k43'he4cgjs (&Ht)r;ca':t?egon 316 céﬁ'lpb)qna réﬂired to inhibit the
nydrotysis 3t 3D B 0mr(h 82 (BEs kyz kRIS Aizadl2 6.2=(sated-fafrhibited

contros. TWEHE 6,09 12 Tk Xatayphey43: be obtzined from human platelets by
appropriate modification of the method of Thompson, WJ et al; Biochemistry 18(23), 5228-5237,
1979, as described by Ballard 8A et al.; J. Urclogy 159(8), 2164-2171, 1898, The PDES enzyme so
obiained can be used to catalyze the hydrolysis of PH]cGMP (Amersham Biosciences) to 5'
nucieotide [GH]GMP. The [sH}GMP binds to yttrium silicate SPA beads {Amersham Blosclences) and

is detected by scintilfation counting. More specifically, the effect of 2 test compound at different
soncenirations can be evaluated in the assay by contacting the compound with a fixed amount of
PDES enzyme in the presence of substrate (cGMP or cAMP in a 3:1 ratio unlabelled to PH)-abeled).
Scintiliation counting cen be used as described above to determine relative PDES enzyme activity,

The inhibition of PDES enzyme activity is then calculated relative to totat PDES enzyme activity of

uninhibited controls.

PDES ICs Assay: 96-well microtiter plate format .
Reagents

Buffer A: 20 mi Tris-HCH, & mM MgClz, pH 7.4

Buffer B: 2 mg/ml BSA in Buffer A (enzyme buffer)
cGMP subsirate Final concentretion of 8§60 nM in essay
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WO 2007/122466PCT/132007/001001 H3. cH,

HO
3-(4-(2-hydroxy-2-methylproPYPPiperazin-1391)-7-(6
wo esmethioxyppridin-3-91)-1-(2- PCT/IB2007/001001

propoxyethyl)Pyrido[3,4-Mpyrazin-2(1H)-one
Prepared as in example 1 using
2-methyl-1-(piperazin-1-yl)propan-2-ol in step 6. 1H
The armoMWMBRHEREIR) 5k BddbaéRin BoR dhesBed® {dilitk) FMi®IP, and the
comp sufbidy 6840 w82 (Matdek oAcdPecti3B (Rl ), 1300 Fbite
concentr@idd bf B0A6! (Rdekys=3.38 (2H), 3.10 - 3.00 (1H), 2.81 -
PDE enz@ué8 (Aebatky, r2E8@r (2 F, AuBBiadlodi§ diRi)ne RS- (@) activity.
5PA bealk:81 20076 (82 dnFioh RIS IN/#AD7.4 (calcd for M+H,
497.6). Example 44 rCH3 10 OCHS3
Positive il (26, 3ERyeBuBadielxybutan-2-FONPErE AT )-7-(
2yl 'gooo/GDMféthOXMmﬂ%Dg!%)_l (2 2 Wl Stapdard/Test compound
25 ul Buiigk 0 OxvetRVH BYiitiof3,4- blovraz?ﬁiézfﬁ')f‘one
25 ul Enzpipared A5HFEXEmple 1 usingf® ¥ Enavme
80 “'5“%2?%35 swﬁé?ﬂffﬁ -1-yhbulan-3OPR S8 eP 6, HRMS
50 bl SPAYEISIRG7 A TCARES foiR+H, 497 &, ”EL%’ %arhple 45

Stocks of sl’andard'_é ls_‘lltgor!apourgs are prepa{ed at 5 mi in 100% DMSO. The compound
is serielly diluted In a dilution plate using a 10-point ¥z log dilution format. 2 pl of the compound
dilution is added in duplicate lo the wells of the aséay plate. 2 pl of 100% DMSOQ are added to
designated contral wells, 25 pl of Buffer A are added to all wells. 25 yl of Bufier B are added o the
negative contrel wells. 25 yl of enzyme are added 1o the remaining welis. 50 i of substrate are

dded to each well. Piates are seaied and incubated for 60 minutes on z plate shaker at 30 G, §0 yl
of SPA beads are added lo stop the reactlon. The plates are again sealed and shaken for 15
minutes lo aliow the beads to bind the GMP product. The beads are allowed to setlie for 30 minutes
and then read on & NXT TepCount scintillation counter. Date are analyzed with a curve filting
application for plate-based screening. Percent inhibition in this assay is calculated 25 follows:

Inhibition (%) = I{mean maximum - compound valug/ {mean maximum — mean mirdmum) x 160,
The ICs, value is delermined from sigmoid dose-response curves of enzyme aclivity versus
compound concentration.

Mathod 2: Allernative Human Platelet PDES Enzyma Inhibition Scintiliation Proximity Assay
The iCgp of a test compound also can be measured in an alternative in vitro assay that varies

from Method 1 as described below:

PDES IC;, Assay: 98-well microtjter plate format

Reagenis

Buffer A: 20 mh Tris-HCl, 5 mM MgClz pH 7.4

Buffer B; 2 mghml BSA in Buffer A {enzyme buifer)
cGMP substrate; Final concentration of 50 nM in assay
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3-(4-02R,3R)-3-hydroxvbutan-2-ygpiperazin-1-y1)-7-(
6-methoxypvridin-3-91)-1-(2- ro otpngitlygpflnaie

wo 200F7>re ared as in example 1 using .
élli gﬁ?) 3-(piperazin-1-)4)butan-2-ol in step 6. FERRAS

m/z 497.4 (paled for M+H, 497.6). 5 Example 46 CH3
OCH3 3 f----N N CH HO
3-(44(S)-2- hydroxypro l)piperazin-1-v1)-7-(6-metho
The amcyvﬁ{/ﬁafﬁe!gd)s& siiait:f W%ﬁ?{}l%ﬁeam Yl of 3P«l}cG!’\/iF’ and it is
diluted '“D%Wazm 2 11-1)-one 10Prepared as in example 1

P{DE enzyms: Bj)ffer B, Thef;luhﬁ (c_)torés df‘f_rmlneﬁl @iarﬁy@e i(‘ilwlty
m’-“’—aﬁMR tf EERCR V)N @325 (1H), 7.62 (1H), 6.85

Positive Contr8? (lH)Né%aZ\:!' @HE 4.43 - 3 9
3§ 1009

27 i Buref i) 23827 %.%e(%H) 154 14}5{(%1% :
30 Enz&ﬁb) 0.964 gm%e(%H) HRMS try ﬂg"z’\ﬂﬁefoaled fOI‘

30w sullaitt, 4838), dakxample 47 rCE3,Q NN gcycrOCH3

30l SPzﬁ‘\"_!'a.'iv%Q:lﬁI IN 3¢ pl'@@ to stop 30 pl SPA to stop

stockSo{ 4B} Zrhiyd roxyiarosiheipes aZitnl . dob-{ S GBI etRax:
compoundﬁey{iiﬂimﬁ% 1'C(QU¢3|VMM@5FI BRI @ Bedution format sueh that the
starting cdddepyd@d lnwi2 (bE4)-0nv for an iRECPeAeasineXanp ksl added to
the wells dIBHGsER) ke JiperazinibsyBpropanid<ol-imsiep ibdsliversd in
dupticzte HHRIMS I1zD4838 BrivailieckR0toriM 4433 «GHcExmipienzyme are

added. Foq@e negalive controt wells, Buffer B 1s substituted In place of the enzyme. 30 yl of labeled

substrate are added to ail wells.

After incubating for 80 minutes at room lemperature, the reaction is siopped with the addition of
30 i of the yitrium silicale beads. These beads are dense and require consiant agitation while
being added to the plate, The plales 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 settie for 30 minutes, plates are read on a NXT TopCount scintillation
counter and the data are enalyzed as follows. Percent inhibition vaiues are caiculated using the
means of the 0% and 100% controls on each plate. The estimates of the 4-parameters of the
togistic, sigmold dese-response model are then calculated using the well-level percent inhibition
value for the compound. The formula for the four-parameter logistic modet may be exprassed as ¥ =
fia-d)/ (1 +{X/cf)) + d, where Y is the response, X Is the concentration, a is the iower
asyraplole (minimum response), d is the upper asymptote (maximum response), ¢ is the mode! iCg
(in the same units as X}, and b is the slope (as described in De Lean, A., P. J. Munson, and D.
Rodbard ("Simultanecus analysis of famifies cf sigmoidal curves: application to bicassay, radioligand
assay, and physiciogical dose-response curves,” Am. J. Physiol. 235(2): E97-E102, 1978). These
eslimates are Used to caleulate the concentration that corresponds to 50% Inhibition.

Compounds were tested in accordance with Method 2 above yislding the 1Cs, values described

in Table C,
Table &
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rr-NNNry-N  HO
3-(443-hydroxypropv11-1.4-diazepen-1441-746-meth
oxypyridin-3-v1)-1-(2-pr000xvethyl)pyridol3,4-

WO 2G{hyidzin-2(1H)-one  Prepared as in exampferBe07/001001
using 3-(1,4-diazepan-1-yl)propan-1-ol in step 6.
HRMS rn/z 497,4 (calcd 5for M+H, 497.6). 0. In Vitro
Assays Methedsh: Human Platelet POE5 En .

Exa Hﬁ?g?;ion Scirillation Proximity ASE&Y Fhe Ié%%%%sg
tgst compoub%can be measured u§§ng an in vifr§
assay using,lé ES enzyme 10isolatgd from human
platelets. The:bC30 is the concentragion of test 4
eompound reguired to inhibit the hydrolysis of cGMP
tb GMP by ##&PDES5 enzyme by 58% relative téithe
éctivity of uﬁjﬁfﬁjﬁibited controls. TheSE?DES enzyffig for
yse in the assay can be obtained frgm human .
platelets byoagpropriate modificatian of the methed of
TThompson, "W at al.; Biochemistrysl8(23), 1,69
T8228-52%@)‘)-1*?:979, as described by®allard SA egal. ;

Exampiqirology #g(0), 2164-2171, FI9B:Fhe PO Gy~
'8nzyme so TBobtained can be used to catalyzeihe
JDydrolysis df213FijoGMP (Amersh?ibw Bioscien¢gs) to
,5' nucleotidg,[31-11GMP. The (3HJGMP binds i
1yttrium silicate SPA beads (Amersham Bloscieneges)
&and is dete#ted by scintillation cowating. More o421
;(“jspecifically;59 e effect of a test corﬁﬁpound at différent
L,oncentratigns can be evaluated if) the assay %ﬁ
zzcontacting.she compound with a fixgd amount pf;
23PDES enzyme in the presence of substrate (c@&h4P or
24cAMP in a'%% ratio unlabelled to f#1-ll-labeled)?” 20

b £y Vivogtszisntsifllation counting can be used as described above

Method 3 gogﬁggrplpe relative PDES5 enzyme activity. The

areec IOIRIRD, QT PRES Snzvine. activity is thep calculated.
aortic ringsr&!ﬁg%eotgekgﬁl)ﬁp %h@g&mﬁe@!(&%fgugj éﬁgapglrlgé;s%n of an
aortic ring %M@ﬁg tﬁ’@@# I@mﬁmﬁ%@ﬁ)@’@i JE”&!QM&%%QL@L%mr,
diethyitriariR NEAD 20 BRGNS BubiehAN-RYIREB A28 Wkn o52
canfidence ?Ffd-ﬁak' Gl ﬁ&ﬁﬂ%—mg@]{aa@ﬁdnk 43[2\.1!@5@5@ IaB&i%x icﬂ potency, The
ECs is the Bhtﬁ@faﬁn(&ﬁ?eyfﬁﬁuﬂdﬁwa}ch produces 50% of the maximum possible

effective response for a test compound.

fale Sprague-Dawley rals (250-350g} are asphyxialed using CO; gas and their thoracic
aortas carefully excised and placed in Krebs buffer. The acrtas are then carefuily dissecied free
of connective tissue and divided into § sections, each 3-4mm in length.
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cGMP substrate:Final concentration of 500 nM in
assay WO 2007/122466PCT/1B2007/001001 The
amount of 3H-labeled substrate added depends upon
WO 200f1e2¢pecific activity of [31-11cGMP, and the c&l#®2007/001001
substrate is diluted with a 10 mM stock of cold cGMP
in Buffer A for a final substrate concentration of 500
nM in the assay. PDE enzyme: Prepared in Buffer
RS UION TaCtor 1S GEt&TImRea DY S fRE 12cketed B7°C)

15 ml ilssu b th u S tensic 1 gra ensmn :s%easur d usm lsom tric
'E§§|5,& E)@ as ?ffn% Tm fEﬁensmn pre &am )

ad u one tpssua in sysie

:IZ?»I:Z ”andﬁ ate forrecm sY g r%cg:atlve test;n Eurmp ls lme the
i, @M%@ o

iissues are 2150 anLBa & with IQethyll{ ar nme H‘ gn the

incubation me§xep ch%ge@év y%? toqo%mﬁ(tes pNﬁ%ﬁp %H@E% QNE) h to maintain
e et RHASHALE 20 R EA. 1R:51GRR0 Pl SPA to stop

Standard/Test compound 2 pl Standard/Test

oI 98" BT e A i BEERZGHIETSO B e e
assessed and when the response to

vasocongiic rres e arjng 1 uM
phenymp%antge reézﬁes%a@ng’n’gr? %.\astcula% regitfwty is subsequenily assessed by a challenge

of acetyicholing {1 uM). Folfowing another washout period, a second baseline value is recorded
after adding the vasoconstrictor noradrenatine (25 ni) to each bath and incubating the tlissues for
a Bme period (aboul 15 minutes} sufficient for the tissues to achieve a stable tone. An exogenous
nitric oxide drive s supplied using the slable nitric exide donor, DETA-NO. The concentration of
DETA-NO is titrated {(cumulatively in half-log inqrements) to achieve approximately 5 1o 15%
retaxalion of the noradrenaline-evoked preconstriction, Cumulative concentration-response
curves are constructed in a singte ring, typicaily using 5 doses/ ring and allowing 15 minutes

between each addition.

Meathod 4: Alternative Aorlic Ring Assay
pMethod 3 can be modified to provide an alternative protocol for to measuring the direct
relaxation of rat acrtic rings exposed o a test compound. This alternative method varies from

Method 3 as described below:

For the afternative method, the endothelium is first removed by gently rubbing the fumen of
the vessel together between the fingers prior to preparing the rings {denuded rings). The resting
tension is set at 2 grams and the vasoconsirictor response {o a maximat concentration of
phenylepherine {1 uM) is assessed, followed (after a washout period) by two further exposures {o
300 nM of pheylephrine. The concentration-respense retationship to noradrenaline is constructed
in each tissue over concentration range 0.1 to 300 nM. After another washout period, the tissues

are constricted with an ECs, concentration of noradrenaline for compound testing.

Q. Bloiogical Protocols--In Vivo Assays
Method 5: Culex™ Assay

The effect of a test compound on systemic arterial blood pressure can he evaluated in a
consclous pre-cannulaled spontanecusly hypertensive rat (“SHR”) model. This assay is
sonducted using an avtomated blood sampler (“ABS") systern. The Culex™ ABS syslem
(Bioanaiylical System, Inc., West Lafayetie, IN) comprises a laptep computer, four contrel units
and metabolic cages. This ABS system aliows for the collection of muliipie blood samples from a
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Stocks of standard and test compounds are prepared
at 5 mM in 100% DMSO. The compound 15is serially
diluted in a dilution plate using a 10-polnt 1/2 log

WO 2004{#3in format. 2 pl of the compound dilution RE&HFEG 001001
in duplicate to the wells of the assay plate. 2 pl of
100% DMSO are added to designated control wells.

single reBmtRLOLRRIGEARAE Baderhip AllWeHsy2aPLREBUHR ke
colle{:ﬁorﬁ)mﬁle‘%@m REQ &B&%Q%M%GQQI%\A@J %ei%@a@l)rgf Through this
approactE BEMRR AR Added iathedemainingwels: ivRsRbRkious -
unrestraiSidRSIRAlR Are-Addad-lapashwmellains.Aresealdmg
concentr@Rdonouhatedhies 60 Minttes anda-plate shakeratb3eral
blood pre€su®® pl 200f SPA beads are added to stop the

svr [8REHRN, [FheRIRIES ArgA0AIN %%'SQ@ dLRPRKRD R sion of
both ;ugu%ammm L@}@HQW aﬂ%% %QQ§'§£93 égcge .%ﬁﬁMBfé slaced in the -
Cuiex™ cQgS&d%gteiﬂ-etb@ tb?@@é@ﬁﬁé&@%@r&%ﬁg@&@ (h;){Qontrois cage
movemenmmt@§aaﬂg e‘Fﬁ%QlJ @@\Qh@fﬂe%ame)g;l; Jcﬁpg@—lﬂgied. Connections are
made betBEIRtIlAtORCAURLSE: Lala g @RRIZEShWHNAGLY Venpiing,
and the ififtingapplicatiandarplate-tase dracreening inlfe Frganrbrotid
arlery is ctiAiBHIGN: iMethis t&%&%ﬂ%r%@&lﬁ&%ﬂﬁﬁ“@m:k%p the patency
of the catgdriditronan YeyddcA(meamamapdimy e “eompaundinvetuef™ that
flushes the pataaler ARSI mUIFPEsnFAEIY! P LI ) 2004 @ 5Ttiveveen
sampling 4 €8 WW%WMiW@Mhmoﬁgﬁne (20 units/mL}. The
patency of¢hs<iebteRspli PREBYIE [ FURRIS DT M 2T BieTivitgPYisrasting eitrer directly
into the exteah S RMECEHREEPERIB A RO E ProndtdiritRyere ransducer
during the PO BIAIRIST B RS AZIRE ARG ScntRtatioRcv
pefore comBgi s At Fﬁ"“y*ﬂ’és"‘af °°""’°””f‘ﬁ“€y|?§§8“6‘F5’?8§‘f’%8?ﬂﬁ86h%¥ orel

avage. Blopd sampli rotocol sam ling fime and volume raimmed
savage. ERS6°C ol i i i E ATy r% ERLE)
I-noi exceeld 750

Culex ™™ so ivj'are he to!af unt 0 f 0 Hf!th& ?-wn fmg‘ each abnmajv)
pk/24 hrs an a‘l V(’ly‘ Ie%thm \Jcp vmeks eagz rafe Gadll deug conceniration

b o EDER G Assay: 96 well micraliter plate Faimat e
{(Gould lnstﬁ'ﬁgg%% QHE‘W é& %Q)rpMasEE@:chjucé mMgh/L%;gcqulsmon
cystem for R @oBUTRLB2MAMLBSA W BUIiet ALLA LR erta
protocol. Mbéﬁffﬁﬁ)raam@dmguw;b%@@lﬁm@ts@@%ﬁ‘“ﬂl&%sﬂg ﬁ@efﬁcacy
of the Cmplg.M;in assay The amount of 31-I-labeled substrate
aggre an 2e Y agLQ thﬁa? e_{;lzlf%:!éaggl!]\{'ﬁtf}([)ﬂ uslgzg the LG/MSMS

me!hc(;o:er:ﬁa:dy& % d To?‘pg‘ Igl ’1% kéﬂ&%‘ci

enzyme: Prepared in Buffer B. The dilution factor is

MS-“"LS'@F’éﬁ‘%‘?‘rr;n|ned by enzyme activity. SPA beads:4 mg/m1
Sample gﬁgara #ﬁ%IOH (}5: jé:%i dSHfrldlgiran control or blank) are mixed with 10

HL acetonitrile:waler or a stan tfon of a test compound and 150 ul. of internal standard
solution {100 ng/mL of a test compound in acetonlirite). The mixture is centrifuged at 3000 rpm
for & min, and 128 ut of the supematant ransferred to a 96 well plate, The solvent is evaporated
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5 Positive Control 3 pl 100% DM50 27 pl Buffer A 30
pi Enzyme 1030 pl Substrate 30 pl SPA to stop
Negative Control Standard/Test compound 3 pl
wo 208tamgard/Test compound 27 pl Buffer A 30 plpCT/aB2007/001001
Enzyme 30 pl Substrate 30 pl SPA to stop 3 pi 100%
DMSO 27 pt Buffer A 30 pl Buffer B 30 pl Substrate
| SPA to stq Stocks of and .
;Otfj; Zstreagﬂ $n|iro eg rs_aggpt?a erf)sgilye 800 St%iﬁ% o %gbg Fbomg% 1% aqueous
Q'Iﬁhe test compound is serlally diluted in a dilution
A 20 ARV IS A BF A SRAF0ITHMLTS [0Rg B Rt o TR stieRshar A~
RP 2.0 x5 R R PR A AT AR RERA PO I oo
formic oy (3P i@%ﬁ%‘ef%%Cﬁ“’“é‘i‘eﬂr‘z?Pa@ﬁﬁ“eP%@%’%HH@agf?j‘“ consists of
el sPeY ot WS OF e es Al BIeR PRI e diTdsR - P eee ®

from 0.2 ¢ lb{S after i?gta:tiontarg heié at 5% mc&)lle paas unziié G*rlirsm The mobile

phase wag ling r!y t@m J2! ac °/ e fr 2 OO to A0 minutes, and the next
injection t§okp|laaczet?36(; d3b 3@%9? \{%Z) [Blf\?lséé cfy mass spec rome?'ry (Lj;mg positive

on efeclrg:p y }é\é IPpl react;pn mom%rlng O%R\SRI'&R& |or;s %Xq})% (QJ (%H*- a {est
compoun%qn’ % B%t EJ%?%HMgaQ&pJSR!)M%“S cﬁéj:ﬁ;e ﬁe |§1 spray
voltagesa |§%@§qu UQ:rQL@&%@JJ@%n@M%M‘? ugl‘g wapgr@%ggg the
anelyte re%msy @,@%@,r,g QQ‘QQQ gab@!:lt W@é&raﬁ%@grmumm@%f%rse

predmttcn@@n{ﬂl’ﬂ%ﬁ:ﬁ;ﬁ rRRMiSRPELALHRH the.reaction is
stopped with the addition of 2030 pl of the yttrium

Method 8: SIII g‘r%%iﬁobnquam -qh3%§n$ttg’seaQ§u gee%lgegtrgﬁo%mgs ?%ree{zing by
Telemet ‘Fn %%ﬂoﬁ :emga € Otepae €
SHR @E@%m&%@'a& %ﬁ%@é% AaPIe.shakerife thatis
catibrated [ IEEH BAINMIES Lo AllQuitha.headsdainddhe GMR e
maching’s purw@xdiblﬁtabers. The animals are placed in an induction chamber and administered
isoflurane at 4-5% to reach a surgical plane of anesthesia. They are then maintained at 1-2%

during the surgical procedure i a nose cone, with isoflurane delivered viz a smalier isofiurane

anesthesia device on the surgical table,

Following administration of anesthasia, the rats are implanted with transmitters using aseptic
procedures with commercially available sterile radio-telemetry units (Data Sciences, International,
Roseville, MN 55713-11386), Prior to surgery the surgical field is shaved, scrubbed with Dial™
brand antimicrobial solution {containing 4% chiorhexidine gluconaie and 4% isopropy! alcohol)

. followed by an application of iodine (10%) spray sclution. A 2.5 to 3.0 cm laparotomy is

preformed and the radio-tetemetry units implanted into the abdomen, with the catheler tip ingeried
intc the abdominal aorta. Baby Weitlaner retractors are used to relain soft tissue. A 1 cm sestion
of the abdeminal aoria is perlially dissected and that section cross-clamped briefly, punctured
with a 21-gauge needle and the transmitter catheter tip introduced info the vesssl and secured by
a single 4.0 silk suture anchored to the adjacent psoas muscle. The transmitter body is then
inserted into the abdominal cavity and simultanecusly secured to the abdominal muscle wall while
closing with running 4.0 sitk suture. The skin layer is closed with subdermal continuous 4,0
absorbable suture. A subcutaneous {s.c.) administration of marcaine followed by a topical
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After allowing the beads to settle for 30 minutes,
plates are read on a NXT TopCount scintillation

counter and the data are analyzed as follows.

WO 2007/1224606 . Sy . PCT/IB2607/001001
ercent inhibition values are calculated using the

95means of the 0% and 100% controls on each plate.

The estimates of the 4-parameters of the logistic,
applicatgigimoldedogerespdnsednodehare thidn caleulatedon dosing.
All rats gssingetbretsvedivevedipef eerrrimhilyi GO vaftesfo pdhae regaining
consciogsoppRp GURE THe yrmiala T80th et fl e fararhEterets must bs fully
recoverdifigtibeTEtIBl Ty 158 EXpPd S SETInEEe o L eren el They then
receive f(m%qu_deﬁe\ﬂm%?@y\pqg %@%WS@?E% e gi@e! demonstrates that it
is in compAERALHOTZ 4 ’S'the lower asymptote (minimum

Folli@SPORSe )48 ihe:upper Bsymploter(osadimumaly on solid
bottom ch@BPENIR)¢ero4sithe Pddelnt Ese80(tavtireibamerunits:y before
experime@Bt Kpcetadsiyresnilecs fopebfas-tesetiba thareBeslueary
hypertengiye T sgvell dpyS éirvam el B YRR P ("Sivterteri oty
spproximgi (S TS €5 Parhitfedyol sicpnBitiinetifve shousplicaition Rium
throughotilsa €8N eRITBRERNd assay, and physiological

Test EHOHEHESPORGRICHEY RBagaATRRTI. By $i0he2 35(2) = siainiess stesi,
2% inch, EQe 182t 9568} vilnese-estirmatesiate useth toe terget volume is
3.33 mikgatcUlatértheouricentration et coresorids te. S08tehicles in
which a 14p1 lqfioitiore [SBCOHT O B Mdsrirritestdd i imraeclrdathte 5omh
citrate buiigigtii&thod 2 above yielding the 1050 values

Blood(;*%ﬁrribﬁd wn deabtenis us-rr@b% ErieWV9 International’s data acquisition
program {206A/ 1. 02266 R/ 6200 003801 PREBNE50RBES = 5
second dGHREN@MPIS A DM )EXarvpleTHi( Y s IR E82EY Bia Science's
data enaly2P sB82GAT 1v8UG DD G:sBY W PAGRBAB ter data reduction is
performedGMRE(FSHFRCE)T spreadshests.

Al decumanis mentioned in this application are expressly incorporaied by reference as if fully
set forth at length. When introducing elements of the present invention or the preferred
embodiment(s) thereof, the arlicies "a", "an", "the" and “said" are inlended to mean that there are
one or more of the efements, The terms "comprising”, "including” and "having” are infended io be
inclusive and mean that there may be additional elements other than the lisied elements.
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50.31330311 70.0833145.8 a0.51732158
90.2483313.6 100.1933412.6 110.177351.69
120.72136423 PDE5 IC50PDES5 IC50 Example
#(nM)Example # (nM) 131.353718.1 148323842.2
151190390.217 163.34400.296 177.71410.249
1829.9420.421 19102430.208 201.59440.33

21413450.295 22>2000460.306 231790470.226
CLARS

1. A compound, ora pharmaceutically acceptable salt of the compound, wherein
the compound has the structure of Formuia b

RE

(n
and whersin:

R” is selected from the group consisting of aryi and 3 to 10 mermberad ring
heterocyolyl wherein said B? aryl and heierocychyl substit&enis may be optionatly
substituted with one or more substitusnis independenﬂy seieCted from the group
sonsisiing of hatogen, cyano, nitro, axe, alkyl, atkenyl, alkynyl, cycioalieyl, ORI
~C(O}R2m, _OC(O)RZM’ -C(O)OR%"; _NRszznz! -N(RzQE)C(Q)RZDZ, .
CONRTR™ _C(OINRP'CIOIRZ? ~SR* S(0)R™, and ~3(0}).R%": wherein
said alkyl, alkenyl, alkynyl, and Sycioalioyl substituents may be optionally
substituted w.ith ane or more substituents i ndependently selected from the group
consisting of halogen, oxo, -OR™, and -C(O)OR2™

R R2%2 and R22 grg Indepandently setected from the group consisting
of hydrogen and alky, wherein said alkyl may be opticnally substituted with one
or more substituents independently ssiected from the group consisting of
haiogen, hydroxy, alkoxy, carboxy and —C(ONH;;

R™and R®® together with the nitrogen to which they are attached form &
partially or fubly saiurated 3 to 14 membered Fing heterocycly!, wharein the
neterocyciyl may be optionally subsiituted with one or mare subsiituents
independentty selected from the group consisting of hydrogen, halogen, oxo,
alkyl, alkenyl, alkynyl, cyane, cycloalkyl, ary!, neterocyclyl, -OR%™' .C(OR® -
OC(ORT", - CLOIORDT .NRPIREO: NR®CIORT? .CIOINRSRSZ gng -
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241400481.07 P. Ex Vivo Assays Method 3: Aortic
Ring Assay A test compound can be tested in an ex
vivo assay that measures the direct relaxation of rat
5aortic rings exposed to the compound, In this assay,
a lest compound elicits a relaxation of an aortic ring
by enhancing the cGMP signal evoked by a stable
e o e
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achieve a stable tone. An exogenous nitric oxide
drive is supplied using the stable nitric oxide donor,
DETA-NO. The concentration of 15 DETA-NO is
titrated (cumulatively in hahg-%og increments) to
achieve approximately 5 to 15% relaxation of the
noradrenaline-evoked preconstriction. Cumulative o
concentration-response curves are constructed in a
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25tension is set at 2 grams and the vasoconstrictor
response to a maximal concentration of
phenylepherine (1 jiM) is assessed, followed (after a
washout period) by two further exposures to 300 nM
of pheylephrine. The concentration-response
relationship to noradrenaline is constructed in each

methSSHE MR Ation,range 0.1 to 300 nM. After
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CulextB that 15flushes the Catheter with 20 pL
heparin saline (10 unlts/mL) every 12 minutes or
between sampling events, and the left jugular
cannula is filled with heparin saline (20 units/mL). The
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Stood samples are analyzed for measuring plasma
drug concentration, using the LC/MS/MS 30method
described below, and for evaluating potential
biomarkers. LC/MS/MS Method Sample
Preparation: Plasma samples (50 pL unknown,
control or blank) are mixed with 10 pL
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5. ThsQilbkkane: gasaviat andsoflurane anesthesia machine
that is calibrated to deliver isoflurane over a range of
percentages as oxygen passes through the 20
machine's inner chambers. The animals are placed in
an induction chamber and administered isoflurane at
4-5% to reach a surgical ptane of anesthesia. They
are then maintained at 1-2% during the surgical
procedure via a nose cone, with isoflurane delivered
via a smaller isoflurane anesthesia device on the
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30into the abdominal aorta. Baby Weitlaner retractors
are used to retain soft tissue. A 1 cm section of the
abdominal aorta is partially dissected and that section
cross-clamped briefly, punctured with a 21-gauge
needle and the transmitter catheter tip introduced into
the vessel and secured by a single 4.0 silk suture
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pressure data will be obtained using Data Sciences
international's data acquisition program (Version 3.0).
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CLAIMS 1. A compound, or a pharmaceutically
acceptable salt of the compound, wherein the
compound has the structure of Formula I: R8 (1)
and wherein: R2 is selected from the group
consisting of aryl and 3 to 10 membered ring
heterocyclyl wherein said R2 aryl and heterocyclyl
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endently selected from the group
conSTEHgerITHBTERRHARSY &R GXo, alkyl, alkenyl,
alkynyt, cyano, cycloalkyl, aryl.

10, Theterpeyehd; ce(e)RBeisin: OC(0)R601, - C(0)0OR601,

'W&}%@Q%ub&ﬁ&@@&ﬁ%)mz, -C(0)NR601Re02.
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-G{Q)MBREAI(EYR BB B4 i2:8REBB:r<5(0)R668,
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-S(0)R803, -S(0)2R668, -N(R63)S(0)2R664, and
-S(0)2NR66:5R664, and (b) said aryl and
heterocyclyl substituents ﬁ1ay be optionally
substituted with one or more substituents
independently selected from the group consisting of
halogen, alkyl, alkenyl, alkynyl, cyano, oxo, -OR561,
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R8 is alkyl; wherein said R8 substituent may be
optionally substituted with one or more substituents
independently sele cted from the group consisting of
halogen, cyano, hydroxy, carboxy, alkenyl, alkynyL,
-OR801, -C(0)R661. - C(0)0OR661, -0C(0)R801,
-NR861R662, -N(R801)0(0)R862, -C,(0)NR861R882,
14, ﬁ.@céomgéor}d 5@9}%}C(Q}R862 wherein said alkenyl and
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ar mor@%ﬂbc‘é?t“g'rgSQnJ1 aégge e}/a{] ?WS 8n%lﬁrau;) consisting of

lkoxy, haj oa
ha“’g@%lﬁ’ ‘)j%k KX %Pﬁéaé’fin‘ﬁf&ﬁ‘r‘@éof claim 1 wherein:

2 i selei’f?@ O fhedronn torisisting 6 plaenyl; orm a 5
to 7 mfm%% PEMEL T dingkutet e the R2qphenykithienyl,
neterogil pyridmydimayy becepiienally sihstied aith.qne
indepapderrip r@i&j@ﬁﬁﬂ&ﬁ&@ﬁd@%@gww %lrg&éngg Omnﬂg)%
alicyl. aJEOMPaGORSISHAG, Oefjhal‘o%fﬂ gyar, %E%r)gs&x ?k
NQBG‘Fﬁ?RENﬁsﬂh@wW' au= RZ 202

AndeRIgRAY] ereln sa|d Atk “a”éﬁeé‘n |Cycmalkyi
:;r:enaylsgi?tset' u% g{s ﬁwad' \g Sptich k&llﬁ‘éﬁ%ﬁlfﬁﬁ@wwwww

one o mo?’gysu u°8h¥é%¥ﬁi8‘ﬁéﬂagﬁr|9ww@édmme with
" grot Su%%wgfgflﬁgeafqﬁigﬂgéﬁe@ﬁ@”ﬂ®m©&u&ﬁdﬁszshng of
a‘”je“é(es*mms@%‘"’r‘%d CORZOICREIZANIRERT AR5 R o _
N(R Gd)ﬁfgébend“éﬂwguéf@?fted(mmﬁqmcgmp@@ms@t@%@i
SRRy drgEhangdrakydnwaesginsaidoalkyl DR a0 oo
optionally substituted with one or more substituents E
independently selected from the group consisting of
halogen, hydro xy and alkoxy; ReA and R69
together with the nitrogen%o which they are attached
form a partially or fully saturated 5 to 7 membered
ring heterocyclyt wherein the 5 to 7 membered ring
heterocyclyl may be optionally substituted with one or

marmres e thhhecfitriAarmte tmvAAarmArnAArth s cAlAAYFAA Frarma +hh A

come@! fﬁnon substltuents maﬁ'ﬁ%ﬁﬁhﬁh’f%ﬁ%@ﬁﬁﬁe@ﬁ the

alkyl, B



R201, R202 and R203 are independently selected
from the group consisting of hydrogen and alkyl; or a
pharmaceutically accept able salt thereof. 5. The
compound of claim 4 wherein: the R2 phenyl,
thienyl, and pyridinyl may be optionally substituted
with one or more substituents independently selected

from the grou g;,pn& tlrgg of Vi B eaﬁfl Q) saic
SOR Mt e thoxy eﬁ 1ij drox@ )samﬁ

met
aryl and @g}@ﬂb@q@tﬁuemaﬂ azo%ﬁaanéw?% ég@)or Phore
substituatp drRrace i cay BLEEP AP RSaIEHRETE8 1" %a “Ffe ® s
alkenyl, BRMPONAT OFClaiPR S WHEREHR', -ORBA aldREB
NRVROgRIRENWHRITe Oitbpgel 65 it ehtrEYcsrrditadiied -
soreforgs, heteragyehdseletteshiranoihegratip
“ﬁanﬁml@gwg&yﬁm'%MBEB@%&QW&@%@@FMM,gmup
cm,@rﬁn%refgj%lmg 30 diageriniherein e pugolicinudo -
F I’aZtI% mom romcrx éu%gt H%ﬁ@éﬂéﬁoently
atkyi m% ?/CB%OB%‘F gn ost {ilite

y subsht ted with one or mo .
selected [ipE A AR IRISH RS ARG 58I 8 B8 HOM ﬁ'%r group
atkynyl d@ﬁ@}gmg WW&Y@E}@W‘ éﬁ%}ﬂmyaﬁeﬁ 131%3 haloalkoxy,
nydroxrAD(OINRE LREGI2 vohereid SaibidlRyl’ §B%§tltﬁﬁf‘}‘h%ﬁ7
alicyny REceplipnaHyysuhstituted swithiione wih iere BalsstiftséRens
mdepe%s%@l?ge&@m%hﬂ@@ﬂ@p@ﬁﬁ&ﬁﬂ@gf 64ieBER 3cyanc, hydroxy,
carboxy o(xgz)g %a@c{é@ow%gm%y and Reclky/ReR?2 di,

EG-“IS se Cte%Qrg%r%ér%?c?%Bgsg&ug o%% S&f@ﬂ}m |, ethwi

group consistj n and al

}% ta'sall substituted
and pr élyypl%{%m SFC& ce ta propr;[t ay &rl y

e salt thereof. 7. The
with ‘é’oﬁﬁﬁé‘ﬁﬁﬁﬂ %’Ibéi'&fﬁﬁ‘t% wherein: RGA and Re3

together with the nitrogen to WhICh they are attached
12. THormmecheteforyulyl sékseled fiom the group

consisting of piperidinyl, piperazinyl and morpholinyl
Pwher in the.piperidinyl, piperazinyl and momholinyl

y be ptionally substituted with one or more
%nstlt ents independently selected from the group

S|st|ng of chlo ro, hydroxy, -methyl, ethyl, propyl,
hydr@Xymethyl hydroxyethyl, hydroxypropyl,

-G 8RNy RCEHGIIZ)Erd{MIHS) i jrom the group
cons&& L‘&%@MQQE@ QH@rc:Ct{ucalg@ﬁQr)Qp G@ﬁh‘?ﬂ) 3iml In2(62) Githoxy.
hydmﬂmethy(%lglroxy’a@& a Et&ﬁﬂacéw k%—\%{%g-@»@@?r?is Ca?ﬁlt-
s(o)?é‘;ﬁéa %é? ghﬁrmace m. 1y aaceplgb@séit fl&

erawith the nitrogen to which they are
attached form a plperazmyl wherein the piperazinyl
may be optionally substituted with one or more
substituents independently selected from the group
consisting of chloro, hydroxy, methyl, ethyl, propyi,
hydroxyMethyl, hydroxyetiyl1, hydroxypropyl,
-CH2C(CH3)2N1-42, -CH(01-43)CH(CH3)MH2, -
C1-12CH(CH3)DH, -CH2C(0)0C(CH3)3,
-CH2C(0)0H, and -C(0)NH2; or a pharmaceutically ..

ArnmsmamtalrlA cAaly flhAavrantf O ThAa AAararsAatimA AF AlAatr;a D




R2 is selected from the group consisting of phenyl
and pyddinyl, wherein the phenyl and pyridinyl may
"be optionally substituted with one or more
substituents selected from the group consisting of
hydroxy, chioro, fluor, methyl, methoxy, ethoxy,
hydroxymethyl, -0(0)0Ii3, -C(0)CH(CH3)2, -N(OH3)2,

1. TR RNk an R6 d R65 together
;“ is g@g&gi%tgoggé ?g@ﬁﬁh %ﬁe 3 are%at adHedfoprogen. and

et sttherocg/ / SSE%%%P TronT ho grati CBRGStRG: Graroxy.
s erid |ny DS AN a A o YRRV e the
{ ‘% W Bisetaz P ek o phebhyrrmayibey acceptanie
salt tn‘Eﬁ‘fiﬁfonally substituted with one or more substituents
selected from the group consisting of chloro, hydroxy,

14, Tr@tmmyreirewamethylhéwdr@XWWM@ RYAEYR O een, and

" is kv (6r) S) NI Gk LORIRIC (G HBINH2,
-0H20H(CH3)0H, -0H2C(0)00(CH3))., <CH2C(0)0H,

45, -rr%nng&Qp)Wag%r pharmaceutlcally acceptable salt
he comEound of claim 9 wherein: R2 is

- rld1 inyl suBstPFuf‘é“& WA TREhgRhich thay gk altrgREE™ =
eem?gé geﬁﬁﬁtﬁﬂfﬂé‘ﬁﬁ’f&@éﬂwm@mh@wa@anamned
pzpera%}hﬂlgrgf@éﬁézqﬁW1c@m|UhaMye@ubstlwt®dmmhp@aﬁiﬁﬁ/
piperazngrenspipsétitl ent siselectetkfranthe.groupeeasising. or -
more sgf:s(ﬁ[tﬂans,‘rrimﬁdEﬁX@hti@ﬂ@&d@t&Yﬂ(ﬁ@@M@ﬁ&b}ylaonsxstmg of chiarg,
hydroxiyekseny ety pRyd rQ?WrBQPrQé(tIh yTQW& )@Ntuyﬁropy
Chgcgc@kﬁﬁ@lﬂaﬁ@ﬁ(ﬁpm 5 h&ﬁ"’é ) %ﬁ_&ro&ocams}a, .
CHQC(&H@Q{‘@O@ aCI%%nécgg)hﬂaﬂan o P
EOtiEk %ﬁ%tetﬁ?ﬁ’ﬁfe

R6 is propoxyet iyl; or a pharmac
16 A Csa}‘!t thedreof 11 The compound of claim 1, or a
p Pr‘ﬁnacgeﬁﬁg'éﬁﬁ‘éﬁéé‘f)fﬁﬁlé"%ﬁ'ﬁ"ﬁ%’ﬁ@mwnd
wherein the compound has the structure of Formula |
TRy pICI-VORRRRBA Rib1 38-d R )oanthwhesin .
blpyRRiis2fytietimy|, optionally substituted with one or
more substituents independently selected from the

3- [fgmlstpzcélﬂﬁﬁywc%ﬁ‘ﬁl s GY.
BB IR Sl e R

-OC(O)R201 R201, - }\ﬁfé*zomzo

762 R202 O(O)R 202, ,C (0)NR 201R202 -C(O)NR

“3y {%52 G A RYBYIR IO vihereRPstid i3 4 -
PIPVERBR1 ARk alkynyi and cycloalkyl substituents may
be optionally substituted with one or more
substituents independently selected from the group
consisting of halogen, oxo, -OR203, and -C(0)0R223;
Ram, ,n7
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R-22 and R203 are independently selected from the
group consisting -of hydrogen and alkyl, wherein said
alkyl may be optionally substituted with one or more
substituents independently selected from the group
consisting of halogen, hyciroxy, alkoxy. Garb oxy and
-C(O)NI-i2: RBA and F26 together with the
3y gro SRR gﬁt@%ﬂgﬁﬁgﬁﬁl‘r\e@y@{ masto 7
ere artiall saturated ring
pmmﬁ%?g‘lyc}gfl e;%nthe eterocyclyl may be
optionally substltuted with one or more substituents
3--iprtlependenmpeersciod o TRAYBIREGHSISiAg of
proptweirotemidtiafolerrsord Hikyltalkenyl, alkynyl, cyano,
-OR601, -Cpmeor, -05.)(0)R621, - D(0)OR 601 - NR
126 REPZrNHREC1 LD R6(32m B OINR 61
pmpggggm&ggg{gjg S1PL0IR B2, Gycloalkyi, aryl, and

heterocyclyl, wherein (a) said alkyl, alkoxy,

alk lamino, alkylcarho ken
tert- E% jali ?sﬁ%‘ '%‘ \g!r? sn%g% onYJ{IE"O%?g"y substltuted
dinygFRPY CHN 6rb9ﬁ¥5?é”7saﬁ’§ﬂﬁ?é g ?nﬁependently selected
from the group consisting of halogen, cyan. oxo,
4 FORGEBD(BIREOB-2-C0)ORBIBOFEI REIRYIropyrido[s.4-
olipyRiteR2 AR66E~ N(RERB HSO)R604,
-C(0)NR623R6Cm, -C(0)NR62'0(0)R64, -SR523,
_[(3§{Q)B§ mé&% %@%M@%ﬁ)ﬁ(@)ﬂf&%zmwmm 3yl

: 03, -S(0)2R603,
zp'iﬁ ?ilé Fg 6D4 and s o%%ﬁgeos%m and (b)

said R6 aryI and heterocyclyi subs ma b .
S ORI SRS RS B Hiore ot =
(2-prerepeitbnigostleBier o e Bfoup consisting of

halogen, alkyl, alkenyl, alkynyl, cyano, oxo, -OR61,
3-74C{BOYR6QE;DLOIBR 60Ty IcfoyRBOVPNREO MRE02,
oropRB L) BAPHREA 210 EINIRBOLRE02,

_C(0O)NR60IC(0)R602, -3R631. - S(0)R602,

( R6 - %( xypyridin-3 2-
s %CN)"EQ”V' s gﬁagsezﬁg%f?ng R504 arc
p’?ﬁ&’@ﬁ@ﬁ‘ HRy se%%teélrfrom the group consisting of

hydroaen, alkyl, alkenyl, and alkynyl, wherein (a) said
7-R-GIIORBOR Ay i DR pliBRems sinLtitited with
oropeveinoyeisBb stitedrs Idkpendently selected from
the group consisting of halogen, cyan, hydroxy,
carboxy, oxo, alkynyl, haloalkynyl, hydroxyalkynyl,
carboxyalkynyl, alkoxy, haloalkoxy, hydroxyalkoxy,
and carboxyalkoxy, and (b) said R Gill and R602
alkenyl and alkynyl substituents may be optionally
substituted with one or m&te subsfituents
independently selected from the group consisting of
halogen, cyanc, hydroxy, carboxy, oxo, alkoxy,
haioalkoxy, hyd roxyalkoxy, and carboxyalkoxy; and
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7-(6 -methoxypyridin-3-y1)-3-(piperazin
-1-y1)-1-(2-propoxyethyppyrido[3,4 -
bipyrazin-2(11-1)-one:
3-[(1R,4R)-2,5-diazabicyclo[2.2.1)hept
-2-y11-7-(6-methoxypyridin -3-yl)-1 -(2 -
propoxyethyl)pyrido[3,4 -blpyrazin -2(1H)-one;
3-{(-(BriaetbexyRysisain 3y )7 3 MREBRBlIThy .+ 2.

ro 5RRQ I 4 - bjpyrazm
T e, 3 Ryehogibarin

g (gl ?%{qe?ai;é%tﬁﬁ rﬁdéﬁéﬁzﬁ:}?mwwm o

-1-y11-7-(6-methoxypyridin -3-yl)-1-(2-
- BrofRmayetiy sy ictor8s istipyaizin 2 tH)rane;
rr@b@hylmvosaiBrethyhR2iped dinne:
-1-y11-7-(6-methoxypyridin-3-y1)-1-(2-
>-(RLOPOXYRIMIRIHORA DIV RZINFB (AL ONG: fert-buty!
pr%%@%lﬁ&g@&yg%@%%m 21 512

-3-y1)-2-0x0-1-(2- propoxye
rldo 34 razin-3-yllpiperazin
?'(_91_‘ ? e%“ﬁfé}’] ydmxyeth%p%&?razm Teyl-1-{2-
prﬁ%’f*f%‘%%@)ﬁy@%ﬁﬁﬁ-%%)ozeoxo-1-(2-propoxyethy
[)-1 ,2-dihydropyrido[3,4 -
" (bipyreiBhylipiperasiney)acetioasikzin -1 -yiy1-c-
pr@ep{RE ) uh(Rdy droxetnd):3nmethylpiperazin-1-y11-7-(6
-methoxypyhdin-3-y1)-1- (2-propoxyethyppyricio[3,4

7-2RYS %R
ey WQJ%M*”‘?;% SRR
methoxypyrl Hropoxyethyppyndo[:% 4
. 4@2 yrazin -2(1H )-one; 344-(3-hydroxpropyl)piper3zin
A S RS By A <= PRrDe@phenyl -1-(2-
p’%?@ﬁé&?@ﬂﬂﬁ)ﬁyﬁ%{@m -Hlpyrazin -2( 1H)-one,
344-(2-hydroxethyl
-9k Avdlitazepanideyld- 4-(6-metioxypyLidin_3-yI)-1-(2-
propsQROMYSHI ) PISRI3AnRIRYRZIN -2(11-1)-0ne;
7-(4- chlorophenyl} -3-(4-(2-hydroxyethyl)piperazin
o eth )Ryrid
;ﬁ):gég"“%‘ Oﬁ ket
f f)’ ydrd%rf)ﬂ'éﬁ hore-
propoxyethyhpyrldo[S ;4 -b]pyrazin -2(1H)-one; 7-(4
-(dimethytamino)-2-methylphenyl )-3-(4-(2
-hydroxyethyhpiperazin -1-y1)-1-
(2-propoxyethyl)pyrido[3,4 -b]pyrazin -2(1H )-one;
7-(3-chlorophenyl)-3-(4-(24hydroxyethyhpiperazin -1
-yl)-1 -(2- propoxyethyhpyr id o[3,4-blpyrazin-2(1H
)-one; 34442 -hydroxyethyhpiperazin -1
-y1)-7-(4-methoxypheny1)-1 -(2 -
propoxyethyppyridof 3,4 -tojpyrazin -2(1 H)-one
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7-(2-fluoro-3-methoxypheny1)-3-(4-(2-hydroxyethyl)pi
perazin -1 -y1)-1-(2- propoxyethyppyrido[3,4
-blpyrazin -2(1H )-one; 3-(4-(2-hydroxyethyl)piperazin
-1 -yl )-7-(4-isopropoxyphenyl) -1 -(2-
propoxyethyppyrido[3,4 -blpyrazin -2(1H)-onel
3-(4-(2-hydroxyethyl)piperazin -1 -0)-7-0soquinolin
a-ofs %@W Mné&cl%fékw;@z%za(wa -o0e;
YA
pmpmf[é %77 di%(rywd?poxymethy phenyl) 1 (2
propoxyethyl)pyridol1:3,4 -bj H):Qne: g01
7-(4-fipo(a- SSTRBX P RSNy ‘%2(?? %%ﬁ?zé it i?l)z)lgera2|n -1
propow)athmwrﬁ%%%ﬂ‘\wﬁ
-blpyrazin-2(1H)-one; _
72,7 ffhsbhapren By methiyipHery ) Be iy dfokyisthy)pip

Drep%%%b]ﬂr@@?)ﬂlrﬁgwﬁﬂpﬁweﬁﬁyopyr|d0[3 4
IoIpyrazm 2(1H)-one;

difluoroPheny1);3-(4:(2hyslamyethypipeeat-y-
5 (41 ('lyg’r Xy%%oﬁ%gyethyl)@ndo[?) 4 -blpyrazin -2
blpym-ln)z “(4 (2-hydroxyethyppiperalln -1-y1)-1
2- thyl)-7-P-tolylpyrido[3,4 - bl -2(1H
7- <a)£m%rtgﬁgffz »X})B {4-(2- %erx%%mperazmpy %ZI-Q al
prodbxfetadetyidhibptmy U3 2-hydroxyethyl)pipera
zin -1-y1)-1 -(2- propoxyethyl)pyrido13,4
s RIPYERBINR ihenne; 3A(4-(2-hydeexyetiiyijRiperazin
prop %«Q(étﬁy?)p@dg@ﬂh%wmﬂ)ﬂm@
propoxyethyl)pyndo[S 4 -blpyrazin -2(1 H)-one;

3t %)hg h}faglﬁo e&r@lgpi' 'P@thl:mxymethy{)pheny{\ 1-(2-

xymet

pfﬁﬁ?ﬁff@%y)&’ﬁ f}yn&%’@ pyrazm 2(1H) one;
3-(4-(2-hydroxyethyl)Piperazln -1-y 1&? a
S R-prome RN Py R - Bop s T3l

yngmpg{mmps&(&itwm‘lbhme
7-(3-ethoxypheny1)-3-(4-(2-hydroxyethyl)piperazin-1

7. d@tr{lox,(&erggmgxww&wmdﬁ{&ézm S ayl)-1-(2-

r [az] BMrazin ong;

P ‘%"“(’%y ﬁ%ﬁ%ﬁg“ﬁmnﬁbﬁyéhﬁm‘f 3-(4-(2-hydrOxyetnyl)pt
perazin -1-y11-1 -(2- pr thyl ) yii-i-(2-

7. gﬁfwfafrﬁqﬁ?iﬂ?rﬁn\é) %P g)%}/%m%gp% P Dg&é H-1-(2

PrRRES YIRS SRR AIITERY T -5 R 2-hy ciroxyethy1)pip
erazin -1 -yl)-1 -(2 - propoxyethyl)pyrido[3,4
-b)pyrazin -2 (1H )-one;
3-(4-(2-hydroxyethyl)piperazin -1 -yl
)-7-(4-methoxy-3-methyl ph enyl )-1
propoxyethyljpyrido[3,4 -P{prrazin -2(1H)-one;



3-(4-(2-hydroxyethyDpiperazin -1 -yl )-1
-(2-propoxyethyl)-7-m-tolyipyh do[3.4 - bjpyrazin
-2(1H )-one; 3-(4-(2-hydroxyethyl)piperazin -1
-yN-7-(2.-hyd roxyphenyl )-1 -(2-
propoxyethyl)pyrido[3,4 -bjpyrazin -2 (1H)-one;
7-(2-fluorophenyl)-3-(4-(2-hydroxyethyl)piperazin
7~é&esﬁﬂs)a!zﬂﬂ&wma@mﬁhylmw&%ﬁyﬂp@%%lg;%g},H

propRRR AR IR|RRLEA1D 71 Q); L 46-methoxypyridin
-3-yl)-1-(2- propoxyethyppyrido?3,4 -bjpyrazin

o -one; 1-(1 .

“’ﬁ%‘%;’83}'1]‘é‘i‘gn?éat%‘b“ﬁvﬂfy?r&%m@é%ﬁ:ﬂ%@nvl>-?-f2~

B O p S Sy PSHErd 24 “tspsyrazin
-3-yOpiperidine-3-carboxamide;

3'(13%W%WW@ZWGEMOX)(QWEﬂxyemyi}-Y—rn-toty!pyrida{S,4-

bingspit)2PHaxen -(2-propoxyethyljoyhdo[3,4 - bjpyrazin
-3-yl)piperidine-4-cartoxamide,

3-@-EBnlpreemipyrolidingyd-2-(6-methoxypyridin

ool o08 %&hrxeﬁwi%gpAy%efpigfaz% -2(1
ft-one; 3-(4-(2-hy roxy-2-me{hy propyl)piperazin -1
-y 1)-7-(6-methoxypyridin -3-y1)-1-(2-

7“%‘@6&%‘2@%??{&;%‘5%&%i@fﬂﬂyﬁwﬁﬁnz(@ﬁ@e; 103

PO ATY AR S RERY Hitone:
-2-yl)piperazin-1-y1)-7-(6-methoxyPyridin -3-yl)-1- (2

e piopussretint)pyTidopshRipyrazia.sg (1H )-one; 344

proc2RySR Rty drexybitan na-yhpiperazin -1-y1)-7
-(6-methoxyPyridin -3-yl)-1- (2 -propoxyethyl)pyrid,4

1T R)BNERIR 12 e cin-5-y1)-2-0x64 -2 oropoxvetiniioyriger

bip3s4(Q):2:-hydroxypropylipiperalin -1 et eyides.4-

"%%“%%%ﬁ &é‘é@%’%‘?gyo-l (2-
propozyethyhmtridop,4 -blpyrazin-2(1 H )-one;

H 'ﬁ(i%{%ﬁ%‘ﬁ%&@ﬂ?ﬁyﬁﬁi&%@h<239£949:<7@%6)pyﬁ‘dom@ -

PIPY R oA ie < Sa7agxamige. propoxyethyppylido[3, 4
-blpyrazin -2(1 ft-one; 3-(4

S-3-(BekysiroxyRropyl) L sndiazgRdbinl sy 1-12-

propyd iRy (ByhaethoxPyEidiR-3ryd.):1 -(2 - propoxyethyl
)pridop,4 -b)pyrazin -2( 1H)-one, and

AR e

OO A (3 R SO RGP 5470 (6-methoxy Py Lidin
-3-yl)-1 -(2 -propoxyethyl)Pyrido[3,4 -b]pyrazin -2( 1H
)-one or a pharmaceutically acceptable salts thereof.
13. A pharmaceutical composition comprising a
compound of any one of claims 1to 17 or a
pharmaceutically accept Eje salt thereof; and a
pharmaceutically acceptable carrier. 19. A
compound of any one of claims 1 to 17 or a
pharmaceutically acceptable salt thereof, for use as a
medicament. 20. A compound of any one of claims 1
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cardiovascular disease, metabolic conditions, central
nervous system conditions, pulmonary conditions,
sexual dysfunctions, pain and renal dysfunction. 21.
A compound of claim 20 wherein the cardio vascular
condition is hypertension. 22. A compound of any
one of claims 1 to 17 or a pharmaceutically

acceptable salt t er(_agf . %@%jp‘@[@,@mmwwmm 3oyt
é{{gy oRr}é%'t?gPé?}l’( %E}aﬂa rs:% :J'EQH}_ZO%A pharmaceutical
(2B RS HIPHEIRG 2 compouind according to

any one of claims | to 17, one or more additional _ 3oyl
3-athBRaRGHvageheand 2 pRaFAACStTCEIT HREpbie™
(2-pERIREIM2yAophairmacentriaticetaposition comprising

a compound according to any one of claims 1 to 17,
5. 018, OB S PaBY Hheurz3-methylglntarylyooinzymet As-
rofSauStane Ihibliors a0d & phakpaceuticall

gcé'ep Able carrier.
3-(44(R)-2-hydroxypropyljpiperazin -1 -yh)-7-(6-methoxypyridin -3-y1)-1-{2-
propoxyethylypyridof3,4 -blpyrazin-2(1Hj-one;

3-{4-{3-nydroxypropyl)-1 A-diazepan-1 -yE}~'f’-(6-methoxypyridin-S—y{}-‘i -{2-
propoxyatiylpyrido[3.4 -bijpyrazin-2{1H)-one,

and pharmaceutically acceptable salts theraeof .

17. A compound according fo clatm 1 thatis 3—[4-(2nhydroxyethyﬂpiperazin-1-yi}~
7-(6—mathoxypyr’sd'm-3-yl}-‘$—{2~;3ropoxyethyl)pyrido[3,4 “bipyrazin-2(1H)-one o &
prarmaceuiically acceptable salts thereaf .

18. A pharmaceutical composiiton comprising & compound of any one of claims
110 47 or a pharmaceutically acceniable salt thereof, and & pharmaceuticatly

acceptable carrier.

19, A compound of any one of claims 1 1o 17 or a pharmaceutically accepiable

salt thereof, for use as & medicament.

20, A compound of any one of claims 1 1o 17 or a pharmacsutically acceptable

Lt &
salt theveof, for use in treating a condition selecied from the group consisting of
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cardiovascular disease, metabolic conditions, central nervous system conditions,
pulmonary conditions, sexual dysfunctions, pain and renal dysfunciion.

21. A compound of claim 20 wherein the cardio vascular condition is hypertension.

22. A compound of any one of claims 1 to 17 or a pharmaceutically acceptable salt
thereof, for use in promoting neurorestoration in a subject.

23. A pharmaceutical composition comprising a compound according to any one of
claims 1 to 17, one or moere additional therapeutic agent and a pharmaceutically
acceptable carrier.

24. A pharmaceutical composition comprising a compound according to any one of

claims | to 17, one or more 3-hvdroxy-3-methyigiutaryl coenzyme A reductase inhibitors
and a pharmaceutically acceptable carrier.



