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WD 2007/ 122466 PCT/1B2007/ 001001 PYRI DI NE [ 3, 4-b]
PYRAZI NONES FI ELD OF THE | NVENTI ON The present

WO nveneiden conpri ses a class of pyridine [3,4-b¢T/1B2007/001001
pyrazi none conpounds having the 5 structure of
Formul a | and pharnmaceutical conpositions conprising a
conpound of Formula |I. The present invention also
conpri ses nethods of treating a subject by
adm nistering a therapeutically effective anount of a
compound of For nul &YRIINE Bet-J lYRAGINONER general , these
conpounds inhibit, in whole or in part, the enzyne:

cyclic guanyl ate non

phosphodi est er ase tygghg%ﬁn%%ENggﬁﬁ?g BACKGROUND OF

THE preSRENVETINN Threprisesea/eldss ntryridine [y pyrezisding gorppunds having the
strué@.veeéf%@mé:%erpﬁéragcewcaad@m,abs.t%ag/wﬁpng.h@a @gﬂéaund of Formula . The

ore B PR Bon el RS0 3Bk O R B B pom SRSy By Bieytcany

effeciivelemogit of & coRrountrifdomul I4¢ the sekiectt iIngeneralt th¢sqlcompounds inhibit, in

whdid &1ih bartriezyne 8fclic Juahidl MondpRbdpRAELFdCiHY BRdEPhdlesterase type 5
pop.Sease and renal 15 inpairnment. Despite the |arge
(PBfber of anti - hypertensi ve drugs avail able in various
phar macol ogi cal categories, additional agents useful
for the treatnentBQ@K@N@@mmems#gnNaE@n@NiII needed.
scul gr _en n .
? S e AR p Bl BeR SH00EF 1 il S Sl ibueten
risingdo abayt 8&70% af thepe agéd QPLranyreattyreniepbionsie aggediated with an increased risk
of sREEURM LI MiAdtio Ykl iBriBUGH) ASHT8Iu) peipReBNASHRRAkICease and renal

mp%lrri%\r/ll? an glrt]?e Wg?abg?e nu %er of AntlC ygergyg Ive %;? ea%aﬁa'ﬂ% dpuﬁ 8|¥ses to

ax vesse
phafreapalopica) gategeriss @6@1"%’?'@@9’6? asefuffes ”@@Wmie@t qf hﬁ’@f‘?ﬂﬁ@f’ &g stil
neeBdd. hydrol ysis to guanosine 5'-npnophosphate (GW) by

‘?‘/é%ﬁa"? ﬁr‘?’d%ﬁ'}% JI L& Q&Q&Q HRE’ Iogﬁéb@\kﬂs 18988 folh des%ulglaé?ﬁooth muscle cells

odi est éerase
andppes ﬁﬁb%l Pfé'%t@ﬁ a%@at\%%%'aﬁms')e achn%‘iw Sf Yclgrouammsins
mordPEdspRaE (daMP)r ahe aclimbiyihh of B cafses B Muadks t6 eelax and the blood

vesge?s {8 r&{lalqéatleeadﬁﬂg‘?o %%Eucﬂﬂﬂsm Qfooé‘ﬂgéééu% Ol?-le g@MP@méﬁg{&% @d\ydrolys:s to
guaﬁm%womwﬁﬁlﬁ BPUPLy 20N Eamnap iR ASBRIPAPS BgRRIT PORPEFE!
cGMRBshdsphald@stetane paa e dbtified d4sbspheticdtérasestyge TEOESY. oinhibitors of
PD%&L?&% Pafte & Q?drgysxé ARERPLRS So 6c%nt|£t'é%técﬁ&s of nitric oxide.

condi tions and corresp ondi ng ug
REU I hstAvmpRI eI 1 RUB ST TR Ropibl fo o
cardiavbstlianeantiifiort dre dedirelgat Inparticdarpthers et is e npalfordsnemeniass gf PDE-5

inhit%llgﬁ f&&(eg%%%eﬁé?émh@tidné andﬁrregdﬁéngﬁlﬁg merd}:’i%.N R6B

SUMMARY OF THE INVENTION
In one embodiment, the invention comprises compounds having the structure of Formula I:
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WO 2007/ 122466 PCT/ |1 B2007/ 001001 wherein R2, R6A,
RGB, and R8 are as defined in the detail ed description
wotoowhe2dséeivent i on. I n anot her enbodi nent, the PCW/EBWITNN1001
conpri ses a pharnaceutical conposition conprising a
conmpound having the structure of Fornula |I. In another
enbodi nent, the invention conprises nethods of
treating a condition in a subject by 5 admi ni steri ng
a thergpeytically effective anmount a conE
whergiVRn§ & Re- ?f@r':f’nﬂreaafi ‘ietﬁ“‘%dhfé‘h§8ﬁff‘@€f’esc”ﬁ*ﬁé °tY tﬂ"?ri“B?Is
Hh’#bth@l%iﬂﬂbﬁm’(ehe afcatlention acopiseenoammce ttichlimempostoe rbmprising a
corfp Rk liRg ik BRLHE CBFA oY ascul ar | condi Ui ons,

Con I ons, cent ral nervous s 'stem
oAainer SRR, i e GHORCPOTSTOS SR UEANS ARk fiaghbiect b
adnﬁ‘ﬂﬂerfn@@aﬁerﬂ))ésﬁdam&ﬂedwe ainburd biat deepoeribedngripatForntuled to the subject.
The cgl\/cfluoné ﬁgt c%ﬂ@giggtgém%c%%aﬁ% ifhQhe 6r£géhhh\;én dﬁ%’e%ard%%iscular

treatin condi tion
con@w\m rpeiphojic %pnaﬁw@%‘gﬁ'dﬁwowﬁ?m icefﬁ’)“g% AHITERYY pRNdiBpse. gexual
dysi@b{cnom@ﬁu rinsitagsflmgoa conpound having a structure of

gn%gn‘aerthboh%ekh ﬁe%%ht%ﬁ%oraérﬁe@@ﬂ&tﬁ@d' foﬁm@igr‘ndm 5, atnh %artlcularly

ds _havin
methwé forér@@tw\ewpréd tiop (tvejpaty p gathologiGy! %?ﬁﬂii*%é P’eé'ﬁ‘ae BY rER, by
adriidkering W& BinpEUAd BONAY & SeBtuiertd BBkl il witessubief ul in the

anoh‘m niooghgﬁl AELWEE%E%Q h&%o‘s%ﬁr&é}nW’b@no@fhavmg the

Stfudté'leéﬁ F‘é@i‘“'ﬁéscrl ption of enbodinents is intended only
leraramQrLéith’mtim@hh e snvehtioh lcedprises ibteenediates uagftilhin the synthesis of
She LRAYEREd @BShuditS Principles, and its
Conﬁfglgig g{aﬁg aepp{bl cation sl,Jo that others Skl lled in the
art 20 may adapt and apply the inventions in their
numer ous f or TETAY EDHERSARIYTION OFTSE INVENEON 0 t he
':I'ﬁggét%%%%cﬁptgg o@elﬁ@d'dwle%él @i‘ﬁteHéie@ onlw’&é"c%uélﬂtvzﬁ{étré &dgd in the art

, are not limted t
withaPelicente diy eptiens (e grlgctpéeér zfariddtatp Wal agﬁl&;awngtéategwﬁrs Shlgﬁd in the art
maynaeptfane epplyhe ibitiend iathebnemernd fDetsi a8 théyomey %eﬁsﬁuw@éd the

reqﬁn@m@ﬁ @fr %ﬁ%ul&%éﬁ@%nvénﬂ@nsﬁﬁ@f@@ e, ard ofiindies td the 8mBddiments
NWVR ¢ rence to 1H NNR

desgribgd QB'B? %O\‘?F Eﬁﬁ%%'h anW?éPe&%'o‘fsg rgordgf gad 'H NMR si gnal .

As used in reference to 1H NVR, the abbreviation "d"
A A&té@agonggn@omwahgt 1H NMR peak. As used in reference
f I " ref d et
ieEreces PR e Bl ke 8 Falm el e
V\@ﬁﬁidSn feterdricg to 'ReNMIR, Uhd abreMatis “Spheebrs oeopged 'H NMR signal.
(‘\E% o1 @%Wn@é/to' AR A OIbbreRBfdnt b Se B G E Houbleh € NMR peak.

A uipein et oy Tp R S B S B o

peakefers to a nultiplet 1H NVR peak. As used in

s SlbRNGEont: ﬂRﬂle PINRs totm% B A Msh @Pect@copy @816dtDsirsy iBnisation
uartet 1H NWR peak. As used in reference to "H

pOSNIKﬂRsca’i he abbreviation "s" refers to a singlet 'H NWR
peadbbretistians’evt” rafers @f@M@%cﬁeeCttrgm PEEMNVR, t he abbrevi ati on

'k usda§i r%fe?ent:@toaHtNMFpktﬂi abblavibIMR “ReRkers to BRI 1@ WIVRL jeak)
IAs Es/_e\ed in rerereernge to Htl\l’l\JlFE ltrlfleoarb reglgttlonc‘q refer% to a quartet 'H NMR peak.
As used in reference to 'H NMR, the abbreviation “s” refers to a singlet 'H NMR peak.
As used in reference to 'H NMR, the abbreviation “t” refers to a triplet 'H NMR peak.

The abbreviation “TFA" refers to trifluoroacetic acid.
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2 WD 2007/ 122466 PCT/|1B2007/001001 The term "al kyl "

(alone or in conbination with other ternm(s)) refers to
wa@2do7nease or branched- chai n saturat ed hydr ocarbgi/1B2007/001001

substitutent (i.e., a substitutent containing only

carbon and hydrogen) typically containing from about

one to about twenty carbon atons or; in another

enbodi nent from about one to about twelve carbon

atons; in another enbodi ment, from about one to ab

Temtcrm it (Aine A5 cOMPInaYiAmYIERhes 5B FRIFE L© 7 Fsa %‘El?&ﬂ[??hed -chain

satupAed hyarcalroy butstittestdidd,ansuddtingit canthingbngreatblhe end hydrogen) typically
contg%g@o@gut ofuéé tggb L@R\%Hh/ cger %Bm@gro Mtangtﬂé’rr BhiReR fro,‘n about one

to a@QUhWe'Ve[SFr@Eﬁ/WO“"T Fr’rﬁf‘gﬁlﬁgr Qﬂ@bOﬁmﬁpb%;]? a@}qggqgggﬁp%wp }:arbon atoms; in
anotBbit ethbollinead, tish BighuNonk s Sthout d;n)S&Jﬁwh)eko,mssm-ubal’(ower ambbdiment, from
aboﬁtﬁa%g %oba%toxt, f?n{r CQ%}{&% S. éxgrQ\pI@wf sucmn%t!tueﬂt@%dugg Heﬁ%ﬁetﬁyl propyl

ination Wt
(inclpeingri-81opY! et A baW\ (TRBERO BV aFREH gec- G PR 1B, penty,
iso-diydrresaeiythe fgbst i t uent contai ni ng one or nore doubl e

k?l%‘t%ﬁn aalr](gmtl'r 9?3 AR, n)jb%tlotn%tﬂ%&l& termh( %‘}?%‘e)‘s ©ANRERN o branched-

two to a
chaip Mrwrwwawea&@n@mma onea?rdmﬁ@POL@W@&?S@@MW@B%%@@PO“
twerdty\Barbdh eI aRbtier @BbbdMest] fawBaboatt@o taebautdwéies carbon atoms;in

anot%gpe?n%oggght’ fr<¥n'; %&WQPO u*ltéwcabb%n ) %t anE q)nuéno%F Qﬁtgbdlment from

abo g 5 b GSBFHn 255 @fe%%%legﬁaa'@enw‘g?%%ﬁ”sﬁwﬁﬁhenm%v' propeny!
buwthHssnaMKBn&hw and "l ower al kenyl", enbrace radicals
having "alﬁé@r' a"ﬂgqowérr %Qrﬁll" Qb8 8t RN Bving s and "trans" orientations,
alter nat"|' Y orientations. The term
or akesNakiyely 4" 8pg %ﬁ[ée"ﬁﬁ"onsn conbi nation with other tern(s))
Tief terms atk@nyil i(@@eror dreotbiagtiohadh othei tarm(Drefeet te timaza pidyénched-chain
hetefolégr%gl' Lb& ﬂkﬁ\?\g&%rﬁﬁ%ﬁn@%r B tﬁ’d'Ie HENaE aM flom éboblqwgﬁ) A3k twenty

out
carogh BeRBH " BMSEPTHEHIS=n PO 10 £ 6o S4B Pt g another
embodimbatnfran arst twb I aaatsixararboe atoodi anerirt anofheoemizddimant, frag about two
to at%ogt BRAUEboRS bmE 2ERAPIR LP ARy I3l at tlﬁcﬁpyﬁﬂtéoﬁbwﬁw 1-butyne,
about two to about four carbon atons. Exanpl es
ZtmﬁpwépﬂyﬁﬁmeEdlcals i ncl ude 1- propynyl 2- propynyl ,
Thetarnylaenjno”, 2lotruerymedmbénation] wiheanpiparyterm( QFefpracto thiizwhen it is at a
termir@Bd3@on ordd Qﬂ]@—@ﬁen‘ ifNs G EMttirRBonMithhanath et s)teRd 15(rd) at a
refers to -NH2 when it is at a term nal position or
w"W%yp%$$%Men it is used in conbination with another '
Trertarfrs jenéinaloriesr ingpmbinatign witle prrthra ferpes afers 9. 2 JriROCY @ giomatic
ysterﬁEUAtalmngaér@nﬁ/o @F thic@ nﬁmdﬁéﬁ é&ﬁ rM\gsI rhayadaChtB&ied taemesih a pendent

manB?{éw %& f(SJPedt ﬁ)éagg&%l n%rgl n\ﬁjl elresé include %‘%%)}I en@aﬁgﬂ,;tgtlr%ug&gnaphthyl
indagytl pactthif@nyloget her in a pendent 20 manner or may be
'fﬂéstgr% ‘cESHHbBSe 6fin @mbinatih With @sthmneinis erefpfeatd ylradical of the

tetrahydronapht hyl, indanyl and bi phenyl .
formﬁ“ﬁ i@&r’ﬁ ‘carboxy', alone or in conbination with

Hredeeeyane’s aprs)or Irrf@ﬂ@rngthnm'@ apaifieTdem(Qfmeane -CY.gyhigf [elgo may be

-C(O . The term "cyano", alone or in conbination
Wi th Bety\tern(s), neans -CN, which also may be -
\
dep:ctg%i N ep| Ct ed:

The term "cycloalkyl", alone or in combination with another term(s), refers to saturated
carbocyclic radicals having three to about twelve carbon atoms. In another embodiment, cycloalkyl
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The term "cycl oal kyl", alone or in conbination with
another tern(s), refers to saturated carbocyclic

WO awi7azd4s6 havi ng three to about twel ve carbon BCDIBR001V091001
anot her enbodi nent, cycl oal kyl 3 WD 2007/ 122466
PCT/ 1 B2007/ 001001 radicals are "l ower cycloal kyl"
radi cal s having three to about eight carbon atons.
Exanpl es of such radicals include cyclopropyl,

oo ST B W YRS e s
radicanoitdigde dyelppros), cydabfitglr syclopengll iryd cyclshelsgt i t ut ed Wit h :
%(ec*{egﬁlégMB?lky@ﬁmbﬁé o &mtlmﬁtd%&l&%rﬁw )YElckd8 alkyi

SRR HhrE g o segmugﬂ@smsmﬁﬂwc'oe*ﬁgy%%
cyclotiyyrhetayl keyolypehtyinathyh endoayclprexgoethyinat i on wi t h anot her

TRl Eﬁr#)cgfl{)fﬁfe‘ﬁflls aioﬁ)e & |rp§:rn¢bﬁn@{ AnXNnth %H&ﬁér%rﬁ\(s‘? defers to a partially

t t
unsaﬁ&é‘eg &érbeg,yelly@a Bi"&’ﬁ&'}r %Qarw%sl 06 Blécﬁtsgt?ﬁ)ﬁuentawalu?e cyclobuteny[1 S

qmmgmkmhaw@nyhmw%heltern1 hal ogen" or "hal 0", al one or
Tgb %Wafb Eﬁ Qp h‘éfbt Qlomﬁm&*nbtn@f Jﬁ(vﬁi)‘n an&ﬁér%rﬁn (), QefBRANSedhs a
uo

rine radi cal cted

fluorire ragigah VR ey 4P dfw%ﬁ? ﬁwﬂ'%é il PebLE 5 becffe)"'ded 2 -Ci)
brorlin@radicgl (waich may be dehiciet asrdy), breodwwadjtaédvt@g maRbp degigted as -I). In

anot hQrdén%%di'h%m §Rlhalb YA iCH1RYe BendaRl shieH lﬂ%ncthar .embBdiment, the

anot her enbodi ment, the halogen is a fluorine or
nalog) BATHETEAEHEAl . | n anot her enbodi nent, the hal ogen
iMhem udddiimednminatindiithahothaterm(idiprefi “taottiidirates S1at (e SHpstituent to

whlc,"ﬂril%t HHEfix i §tfd€rﬁ&l)ls stQtﬁthJ ®itH ohe ohﬁ‘\bl‘é lndeﬁéj'ldéﬁty%éleét&ﬂﬁalddéﬁ radicals.

subst it uent
For SiiBBI% Helea! F1arsHO gnE b e PheTep sk Pl SERpe e s
repldvati efjie n helaghingadical. Wiase thereaangpinere tiealcoe hydydgenerfegipged vithdylogens,
the dEhs SHPS the U or\ﬁﬁ@kﬁﬂ @x%pléﬁ&%ﬁlo@% |hd|§ii'ectﬁ|@fbmethyl

C
derrgral AL E AN SRR AR BNE PLBCERY: i Ree
fluotmbtbgeditorometiey!, kisibaserastiyl ried 2-tiaucranthys aﬁﬁor@?thxwupﬁmtéfﬂt@fﬂethy'

dxflug% lQﬁCh%ﬁopF@bloﬂdWEISfldol:tﬁrdbde nektan@nmbdryhaloalkoxy” means an
o O I

alkoa;i %HF@?G&IWI’IG(SXIB at l?aﬁf ?ne ly&o%eﬁl or 0 xsb?\qp qced H_y %halcﬁqgn r% ﬁal Examples
of h@@pllfop\umbgmwpclud@pf\lpﬁg@p@ﬁm Wfomoﬂhp)m U@fqgrp?értopiwdlﬂ{oromethoxy

trifludromethioky (alkb KAk l‘bél'fl,uordm%ihyleiy@eérhiyd 2,2, penbatihogr aes Bylstituent is
subslqilu};ellji%?/ HndD er 8313( l e l}aL ég'll r%ﬁg rtR halogé%dra&]ga% rﬁg)} %OB%EQ Byélﬁerent

ating al kox nmeans an
wmgﬁbwﬂWﬁﬁﬁﬁmﬁmere|n at Ieast one hydrogen radical is

Aﬂ@th@@;&@l Ry Be ilahgw:&rg wisieH omtally Eondaipl fem 3 ftohiay stamkonyre
typlc‘1a|1j %5 H)eﬂﬁ@ atdﬁ%r %h%eevngnere )%EEWX B, rﬂwg Q{oﬂﬁm E& S 1 of single-ring

ronmet h uor onet
heteagyais 'nﬂmmura@,v' dwé(i*rf’ﬂuwewdﬁﬁmsém@ww) thiopfgspy! (also known as
“thioRurahy®), dihydrdthibhens tidi@kydrothibphany,Ldysbliit iseiytrolyispyablinyt, pyrrolidinyl,

b
mxdgzoﬁﬂso%&agg}/( X}JEDJI ag/ ‘R@ongélmtu lb? a?&ﬁ%y?é%%r@ﬁbyra%ﬁcﬂﬁ? triazolyl,
tetragqiviy il PFRET A s Yh{sgeprolyiathiggadrigrtijzaclyl: t*}*ﬁ&g?""ésblsath'azo"ny'
thiazZiidWe}, Gisomlldzgl,dm\ﬁmlhtbblaicwuIosahlla;blw; @RAdEznigl (nclodingBostadiaidly),

1,2 4{ oxa:gla?o eﬁ) pg?“s’o kWr?as g%’o??‘n?fa % 5%%(9(%2% é/* (%lsz kﬁdvﬂ\%x %%ﬂ ", for

1,34 pxagleey; ?f@trlaﬁ@xl érpqg,@ip@ﬂy’c] %4 pxadiageld o mrérﬂﬁwatnazolyl) dloxazolyl
(inclGHirtydz, exﬁumalyll 1,2 uetoxadowt n afowdicxaydlyl, dr hisppdieaydiyl) atasioazoly,

oxat{w(aylmghﬁ’§ rIacr)\ h é)r& rng’Piy'Lgpil'? ng%w ’grr ’PE gyrQr‘rf’)pg@%{d’ropyranyl, pyridinyl (also

pyrrollnyl pyrrolldinyl, i m dazol yl, isoi mdazolyl,
inidazolinyl, i m dazol i di nyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, triazolyl, ﬁbtrazolyl, di t hiolyl,
oxat hi ol yl, oxazolyl, isoxazolyl, thiazolyl,

i sot hiazolyl, thiazolinyl, isothiazolinyl,



t hi azolidinyl, isothiazolidinyl, thiodiazolyl,
oxat hi azol yl, oxadi azol yl (i ncludi ng oxadi azol yl,
wa d742m%@di azol yl (al so known as "azoxi nyl "), PCT/IB2007/001001
1, 2, 5-oxadi azolyl (also known as "furazanyl"), or
1, 3, 4- oxadi azolyl ), oxatriazolyl (including
1,2,3,4-oxatriazolyl or 1,2,3,5-oxatriazolyl),
di oxazolyl  (including 1,2, 3-dioxazolyl,
o 5 0 § SREIN o2 B LV R A g 55712 02
pyriroidiag! alsd kaawyh as Pyddaminy” O “‘peimidyi" hgr vrazingl(alamkriowo es “1,4-diazinyl”)),

plpe%@yw 5&%V{3r)cludiq Qé%%:g@)’é]@%bwn SR GLtAnyf )abssﬁaﬁnyy\gso known

1,2 Ab}nﬁ@rpy]) tnazmybfﬁs?]i;nowclaﬁ h %1% rlﬁan;gyn@@élgyl ﬁmluc%/ngl 1&3 -oxazinyl,
1,3,k ova@uinyl a63,8-bx2ingli (alzé knpWh s “peptpxazelyldi hY.B-okainglookirbwmaziag),
|soxiz:|n8/?’(' nq,u@lﬁé B-YéoxazWyl orBMé'o%Eirgbfloxazohd?ﬁyl %&%lvm o§§thu§z@1yl (including

12 P 12 S REFh bl LR 4L D ereb b

1,3,5,2-pB&dBzibyl), awiphylinyl) azepigylt axermil, iyi¢pinya addikzeoiwl. A heterocyclyl

alterﬂlat%el& mtagl F(?ﬂgdzrlfé%b)or 3 AR fl)ée& fobé\ﬁérWﬂeré@bﬁébsk&%%c\ﬂ%g contains a

netepsiaeS getg g o5 1309 BRATY AT, SR & Hpre-raretgroorei

includm,ondolizirsy|, bp&ldmmlxmmoywrb)yl 41- qu@lzmxla;zqunyl] napbthyndmyl pyridopyridinyl
(inclddifly @ﬁ@cﬁﬁ hy ayfrldlnM S;R/WS ﬂmlpyﬁdlmloHE‘}nﬂq&l@ H)- §f}?@ﬁ\§lb Y ptefidinyl,

mdo&kggmﬂo{% rﬁ%lemm/l '&‘P'WF?@ be%zafmgsrg{tzﬁam élzg\.w-zj/)réllg}(l quinazolinyl,
benzbgidziby,deaddnyramil,ipghothiqpyiachil, abgnmiazo(yl mpmmmlganthramlyl benzodioxolyl,

benébdﬂxa%\ylomb)ééﬂafﬁf}ll Héﬁzofdnar@l’ ﬁat?eh.@df@'%ﬁ@eﬁ%ﬂ)enyl lsobenzothlenyl

voriigpah oA abl By e kb B Sagrea oo
tetraBycoeisc@uindlings Otnes exkipipg of fhead;ringhetereiyelvi 'HQ'@Q%H@H @Seé uch

heteFdcit@)1<C Slth @k Hiold, isbiedoBA @&B Qmwﬂ%s&séﬂeﬂﬂaza@lﬂ)m ‘b&uleisoindolyl”),

mdo%g@é?agsc&&a\@n gps%ugPl %oiylrl lSﬁ a‘no?zo i(l nfT?Lnown as %enzé‘}l?a“azglylr ! tpe%zazmyl
mchp%mgaml@pwy(glsy knovaHsQupmqazprz/l Wpsoqtprp‘ghpquIso known as “2-benzazinyl”)),

phthBl@ﬂrWi ﬁMthb@lnﬁW'qum&Wnﬂiwﬂ (Bl@r)ﬂbbldilrfyydmcluﬁlng €inbiglin{ Galso known as
r
“1,2- gé( 9 azll:n!l )30r C%Jlng%/f) lnyﬁjtapsg k ovRy ggjbg’nz%auglm 3/) tBe‘%%}ah?/l?ﬁcludmg

chr¢rwvln@ro|sy¢hromqw'dl e et Ppyfqngldﬁlﬁmwwwﬁ hip@aaryhypenzoxazolyl,
mdojEHiﬁwleélétthrﬁWh as thghAsvxadolyny lanthr@lmlyn acrabdionoly), benzodloxanyl

benzkc))x szaggglz O%ng%/fbr‘an}? %W/ n{%ﬁcﬂgﬂt Fb%ﬂyc{)@rglwl enzothlen I (also

oxa2|n enzo IOXO

knowzwlz@gpaﬂwyl H@ﬁmg\gnyézqﬂ tgﬁnzot@@fﬁiaaylurléqt[))gpzotmenyl alg/o known as
“isobeRrRpEafyYT ‘@dlonadreag! bi ‘@oydnzothisiol@n2 oteni@migio)yl,

benz%ﬁ%%%%cﬁyl ab%ﬂ% daa%fr‘ %%%ma%kh %Q%Ongin)}PMdﬂb QQZP&%onazmyl

enzi'soxazl n
1,4, 3 hanF @I of %édrewmmwr 3 dl“HD@PZOéiZA%? 8§“Z§P¥aleﬁ‘§'élﬂ‘°'P? gy
1,2-teatisixamyyCbryl Shénaisbradiay ) efralndfoise guinolihg eerrbnzyl@ll, ydngheng,Lenh
amuﬂ?llnd0|yl |50|ndolyl (al so known as |sobenzazolyl
pseudoi soi ndol yl "), i ndol eni nyl &ﬁ
T*}Sé%’[ﬁ‘dfb‘?t?faﬁfb"yla‘oﬁe of I8 GPTRRIRE8N Yith mﬁgbte %mf%{%m 8 completely
unsatlpaez py.r anmbid) heterobyelyr@piaming frofnisne Héidnggiorgeli A bétedagrly! may

com;f(@g §9in§9 W‘ﬁgorazsor 3kadg 'ﬂﬁﬁ hDye e%glnb% eﬁtoﬁéiérG%l' rBofdald £¢ 5% 6-

benzazi ny azin
memiefieth BREORPHY PO ALY Iweter%wo%ﬂeatfﬂ ?’{9"1 sglpbye) Nifepofyand
oxyg6h, Baledtedydm (haengipfukangyvihiazmy!, |m|ﬂiazb+ybeyrzzrﬂ},rl dgtixamoly!, Jsothiazolyl, pyridyl

and %’I’énzﬂ@lz @xérﬁ%l% é | ncfbugﬂa)‘a‘!@m@é] s Hnlm?de%%&%r%n@%hbs}l%ents such as

pyr an ronany or
"isochromanyl "), benzothlopyranyl (al so known as
"t hi ochromanyl ' ), benzoxazouy i ndoxazi nyl (al so
known as "benzi soxazol yl ant hrani |yl ,
benzodi oxol yI , benzodioxanyl benzoxadlazolyl,

benzof uranyl (al so known as "counaronyl"),

isobenzofuranyl, benzothienyl (al so known as
"benzot hi ophenyl ;" "thi onapht henyl ," or
benzothlofuranyl ), |sobenzoth|enyl (also known as

-

o o L,
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1, 2- benzi soxazi nyl or 1, 4-benzi soxazinyl),

t et rahydr oi soqui noli nyl , carbazolyl, xanthenyl, and
wa@eoordeaagé . The term "heteroaryl”, alone or i nPCT/IB2007/001001

conmbi nation with another tern(s), refers to a

conpletely wunsaturated (i.e., aromatic) heterocyclyl

containing from5 to 14 ring atons. A heteroaryl nay

conprise a single rlng or 2 or 3 fused rings. In one

enbodi ment, heteroar radi cal s are 5- or 6- nenbered
PWIMWMWmm'd@ﬁmfﬁ|PM“C%QI”)6 rfemerberafiging 8vkstiyenioprch e 8t def4- o

1,2 §JErFéE4hﬁ thnl@BiM JuréHyt ﬂﬁt@ﬁéhyﬁﬂﬁaiilyo)&maﬂ, ise@ba tapd tidzom, 1,2,3-,

'| szjg g % Oi(as Oe}zﬁl}/l 52% 'so ?ua% p)i, é/%n%%?édﬁhseﬂ?;ﬁé g&b%?ftljents such as
benﬁ’"am% '@ﬁemeﬂ‘@fwy bans eyl eriosadolss ising!. 6dhanitsencend

6/6-hkfBerédfasdd rtn A a§H|Qh 1315 2 3Panil, Zggﬂioﬂﬁar%ﬁumolmyl isoquinolinyl,

cmng%‘ é&%ozg@/yl argog%%g >@ m Rth@su‘?‘e%%/ar%ls Bé/ rdernngétﬁr%led 5@5‘9
mertiheBsddreteramoRoayclylaroups c@wt@mmm QAinippen ﬁ“?ﬁ‘%}l & prammie) PAFRINY,
1m|dta£H|y<Per%M>h 2-FV8AZ0YibyI, 20AAM lpyrdmidyl, $Op68iRY] pytidazamiitriazolyi [e.g., 4H-

1,2 itr@zcﬁﬁ (_}))E-,aTdZ éy (?l‘(a}ll 26ll-iné2 I%gnatzﬂ li gs]’aé ateood;ogdens%heterocy]pllc groaJps
containing 1suB sitrpgenetes, uetemals, m%ﬁzﬁ?tnﬁ?'ﬂf'm%lﬁw' benzimidazolyl, quinolyl,
|soqb§9§;\eﬂc¥é25|lﬁ| &é‘n%tﬁ&)ﬂyl teﬂ@ib?dp%&ﬁiw)[e}d tethResd pIXEiE]Wrwlazlnyl]

uns%’t}:rﬁ%g% é(b% H\eglgerié geteroTo Cychfé grgups c@élglaﬂs%pg é@ gtUrqﬁeﬂr ?xample
pyragui 2vbinil, Byfuryl, ¢tg oWﬁWtﬁtﬁd@tp 6-mefoRise) r?tﬁvmonwplﬁwa f,ﬁn{amlng a

sulf@}ré%rr;]- it e RAPRO X BTy, 3-tfdnpeétc heiseti@astys & 6-Membegded heteromonocyclic
arogp ﬁg‘né%ﬁqtf% Pty HonB O DS LRIRIACKEIgle 8568,

oxagigaotyblegl. 1, 2 Aroxpdiazed] )J|3 4- W?'Q@M 9{2 5- %aﬁ%oilyayqnsaturated condensed
heteBodpMiE b@)ﬂbs cotapingi1dy b oxyawh btoineyhd 1 o\Brriteigery dtoms [e.g. benzoxazolyl,

ben%gééigzg@gn%éaturgte# §‘¥(§3é %ﬁp%&%@%eteré%r%c%h Tl{)ﬂﬁsac%g aﬁ‘llng 1 tc(>j 2 sulfur

razo ©unsat
atorpsoAndé ﬁ@éaﬂrﬁ@@m@y@r PremgeoliseoM OMeAON] liong 2o gz, 1,34
thladﬂéiorypgel?o teb B ly|] fupsat@s@bporelendet detbrpbyclic groupscohigining 1 to 2 sulfur

atonlnsnad % 1 t%é FIYr!)%en ké%‘?s' [glgdg%rﬁ})txgazolﬂ %'e%llryémazol&llﬁm%@maﬁ he term also

razolopyrlda2|n 5£ ¢ Lich fused
embm%? @@é?'@vv'pele Betﬁ']owl*q f&%’i?'?wi/ P fused wiffsagy! irdielg - of sleh Tuse
bicyBichaaRr ireiidé Bérebiorapnisyahibghege, @uptbe Giant ai ni ng an
?lz\(é/tgﬁrn‘h@ttev%g\}clyfa r ExAER ﬁ'comm(é'u@ﬁ‘Wth aretebleVrhes), ?é“férb' Fdiky!
etc.; unsaturated 5 to 6-nenbered heteronDnocyc i C
subgjitirgydth @BREENCH Mg a sulfur atom for exanpl e,
2nd thine'thydroxy3-alohé eny tomigation witmsather atee), Bfers @ —OH.

ghmmp‘ﬁ{eﬁc‘g tgeére{h%npéf&g ché éLﬂ:fh);Hﬁ/l b Bsht, th %\s@'n{& dkpitted as -SH.
en a ons and exanpl e,

ni

Fecori oty Sonerduramriag v agoneier s et SGFy

1he3edn ‘SXidyI azlohe/dr,in donibirtioxsith saagtbénterm(s)unatss ta r%\(p@d which also
maﬂg@gﬁgéﬁgs het erocyclic groups containing | to 2

oxygen atons and 1 to 3 nitrogen atons [e.qg.

benzoxazol yl , benzoxadlaEQMQI] unsaturated 5 to

6- menber ed heteronnnocycl'cS oups containing 1 to 2

sul fur atons and | to 3 i t@ogen atons, for exanple,

thiazolyl, thiadiazolyl [e.g., 1;2,4- thiadiazolyl,

a3, or BmpIBI “aﬂjl@@l%Walkyll refarStotaikyieslORZMyY | Bxamples of typlcally

pref%rﬂe%%‘kgﬂﬁf}p%ﬁjsu uentss Sg d&ir%%éﬁs%)f&\y ethgsuqfldﬂff a%glafogylgulﬂgyl

Preriziot Rillad), ;aione b'é'h %Wm%'en Wioanpther oSk Fréers foca( O%TH@'Ch also
maylbRluBpidbss: enbraces radicals where heterocyclic

radicals are fused with aryl radicals. Exanples of

such fused bicyclic radicals include benzof uran,

benzot hi ophene, and the |ike The term

"heterocyclylal kyl", alone or in conmbination wth

another tern(s), refers to alkyl 25 substituted with

a heterocyclyl. The term "hydroxy", alone or in

conbi nation with another term(s), refers to -CH
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The term "nercapto” or "thiol" refers to a sul fhydryl
substituent, which also may depicted as -SH  The term
WO poorneg4e6 al one or in conmbi nati on wi th anot her P BIBRO&)001001

refers to -NOQ2. term"sulfonyl"™, alone or in

conbi nation with another ternm(s), refers to -S(O) 2-,

which also 30 may be depicted as: O- O S Thus, for

exanpl e, "al kyl -sul fonyl -al kyl" refers to

al kyl - S(0) 2-al kyl . Exanpl es of typically preferred

al kyl sul fonyl substituents ®nc| ude net hyl sul fonyl

et hyl sul fonyl, and propyl su The term "sul foxyl "

, alone or in conbi natlo rrl;{‘another terms), refers

to -S(O -, which also be depicted as: 6 WO

2007/ 122466 PCT/ |1 B2007/ 001001 0O Il Th e term i‘\L.o"

The terhithie” or HliBAiPng o NFORBRon 4ith NPT R (ahisatbl = hiSetre
substlﬁérﬂ'(ife).,anreefeefl.lsstm@nml’(efalra@ﬁleént s@iubsom tstretie place ef the ether

: val a

OXVQF'P]S‘O’“r ?gjgﬁ'% %&b{éﬁ@ém WE)'?tSeecﬁ I)?%Sgr% Sgt gﬂ% focflékgﬂﬂ'ﬁle LiMrioSalky means
8|kylsﬁjﬁ§ﬂ|tuent may be depicted as -S-. Th| s for exanpl e,

it abloglitoérisaieadrisyd ds temaneptioipsloyitutas ahk gubstithént gay be either (1)
not S%H%ﬁ{\éct Yeni $u'b§hnﬂ&s Gf al)pa%n @Pa Q.%%ngent @BEécﬂE@l dsYbeing optlonally

stituent mag TJ l‘\y g% qh bon (t
subs§iyisgtwitp Qp%g{ mnga of(a25st o sikstituents: Qe rlnforeao dng SHJ g o the car on (to
the extésthére @endny] i8ayckesabiely @dd/arsodetiiene Bpleéedvth lay independently selected

Optlo%%bsﬁéétlil}éhp q’h‘é"sﬁ&uflgé’l%n Qbes Y { rrr%]c s@Bs lthecfﬁ Al “radical” interchangeably.
or nore o ﬁﬁ g E %g
Therteen PPES meﬁ“ﬁ@d é?(tdé'ﬁ‘f ’?fﬁfér‘%aflé(r‘i@“d&@ {} S¥FRF3t el y
The &ff/@mpbogpet feters then peipk atbeahulE@cture veichi rembépm éﬁtmlypg or
comtﬁﬁh%&trﬁ&i e than Qmél&%lt oﬁﬁ&?&ﬁénﬁ uent. This SpeCI fication

Su St Itu
TeTCRESHERE SUbebt Hte el b Areiion pedm e
effedtsedf eyribnsianTy scoedbleitonhypedénate dorlgijioPiDEs tregtae ta Rg\Nt or control

h asbtion” refers to an article of manufacture
SUCVO%?%FE results fromth

Vs RE Bp ey SPoAabiy e ore 1 SRy el oy iop FBleyi dne
othesitgrpdietts oftief @mpositonang isinoedsietdniaus tadhepppiestt §h@h G¥fiers may be
pharﬁ%écuﬁ{dllpgccgﬁt% FnBt‘érlal Etoﬁﬁ)&ﬁi%h ®r ﬁ@chlcféyﬂﬁﬁ ta@BSd;Lﬁmorsthd filler, diluent,

excn;g%m%,g}s& { er}%psg 8}’{{9?/"57%”32 E@HN%V% ganr | tﬁ So?@anspﬁrﬂr?? I:r{eﬁﬁctaﬁ%ent
The Prpfeardreengsitiaredepgnda oo distredhiad oéaq*mm@raﬂow efers to a

ﬁf'értérhn%f priVAL” “hieverasm 3t ipkventiniytriret 1 @ithed bleedntih e @dsee bitzs
precmﬁyeeé/{degkg%@ﬁnog aﬁo {:hre"rjorI ?evg@ ng %ho%gsro* g Hr%cl%f%ﬁlt&%ent stage of a

ar r ers
condifiot ey ableet r!?mvervtnommwé@rrbéﬁ Rot kmteé 0, PEORPICHS tf%%ﬁ@ﬁ“a%a gpibject

at ngkloqggvg]o@ﬁg§@5nbmo,fl [ler, diluent, 20 excipient, solvent

ﬁ{e éenQ@.{g %&‘f-ca,P%ﬁe &ee£+oqjlnt" ré@é’&l Llf%%rﬁo@nt%%rﬁ%gungg'laﬁﬁaceutlcal

em ca
agent tm‘pwtk pliclt e b@@@@ﬁ'd% mgACa Frépfse ﬁb@tw@ﬁe AEMPSIIEY {Rgh's being

Soug-lm%' 4 @EdBkcheddr @i, " " prevention” or "preventing”
'{ﬂ,eé%rm rgatnq{erfthglﬁd (%é’g%%%n& hgﬂ%rrﬁglﬁea’n%%t trégtuﬂg mcludes palliative,

tion a
restqutis.ent Pfﬁgefl‘aﬁ'ée Wirieent gfe wbisple dhe 98 “elgre emrest 5 by

treatfent that eases or reduces the effect or intensity of a condition in a subject without curing the
condition. The term “preventative treatment” (and the corresponding term “prophylactic treatment”)
refers to treatment that prevents the occurrence of a condition in a subject. The term “restorative
treatment” refers to treatment that halts the progression of, reduces the pathologic manifestations of,

or entirely eliminates a condition in a subject.
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condition in a subject. Prevention includes, but is
not limted to, prophylactic treatnent of a subject
wQoat2zsek of devel opi ng a condition. The terPCT/IB2007/001001
"therapeutically effective amunt” refers to that
anount of drug or pharmaceutical agent that wll
elicit the biological or nedical response of a tissue,
systemor animal that is being sought by a researcher
or clinician. The term"treatnent” (and correspondi ng
ternms "treat" and "treating"”) includes palliative, 30
B. cespaahas i ve, and preventative treatnent of a subject.
g Plegérmnvglﬂllo% E(ﬁ'@ng& ht gr@tam%oél clagsecgf‘éﬁr%mte%élt)ﬂﬁ%tzﬂgﬁg

eases or uces ntensity of
compgfist Trt?ﬁe P?i“p&“%qfl?fee‘@ﬁf“{/ﬁst'm@rs@uw*ﬁfg t he condi ti on.

The term’ preventative treatnment” (and the

CorSSUu ESRoRH Mgt erm " prophyl actic treatnent") refers
——ﬁg—brearwenrJ?hat prevents the occurrence
A6 HERd hep#n icAMRPUS IRy é’@tpfes?‘ﬁé""ﬁ'é‘PHw‘“CW%“sPB‘P@P'S\?éme compounds and
phatriaititamnt accepedber saitd @ tHercempondng artdadtorhab.t s t he
Rpggﬂ'e?%@n%}m% IS drr&%éclﬁﬁarli hea Badhy E%oﬁnd@%buﬂ&ﬁﬁg Ard NS of
of, or enti elTmnates a conditionin a
ForgylBjlect. 7 WO 2007/ 122466 PCT/ 1 B2007/ 001001 B.
Conpounds The present invemeion conprises, in part, a
novel cl ass of pyridine [3|4 b] pyrazi none conpounds.
These conpounds are diseful yas inhibitorsgof PDES. 5
Conpounds of Formnul a h , compounds of
the present invention i autoners of the
compounds and [ abl e salts of
t he conpounds and sent invention is
directed, in part, 40 a class of conmpounds having the
structure of 10RFornula I: R8 Ol g2 R6A 1T N N\N
R66 (1) wherein R2 is selected fromthe group
Wheggihsi sting of aryl and 3 to 10 nembered ring
Rétseelecye fydm te@raep nonsstiigbf B2 andyAl to Ahchembered dgyhelepdeycy! wherein
said R bﬁd#%r&yﬂ?)éu@ﬁtu@rﬂg :'nQ}n@é b |or$dﬂ9§db|sﬁtb'tte@@|t%ﬁerbr %% or
nor e sub I Sl Ekecte nh kvl
SUbHHLSIS "E’&P]%de?‘ yﬁée%? H’51 rr‘?“p &%Pé'ﬁ i o CcX%° PPy, 2
alkeawmwwl,, Cyelbwwhy@Rmc;i‘cﬁOlﬁa kPL{ORBR20(0) oa’&( yRIBT:, -

R# RR2Q2R>" D 81)399-1 SAdQsRAE": wherein
sald RLO rg%@nyl%tg ygo% ky:l' §ybs Llu%r]q?(g)?& %rha))Y g %ﬁéeg‘ with one or
moralswb;stuy«tntsaln@bpewﬁnmeﬁeleyﬂed §9Ib§t€| qrwmpes'mqofﬁeloem Pxm #PRY’, and -
cofpst i tuted with one or

R R?? and R®® 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, hydroxy, alkoxy, carboxy and —C(O)NH,;

R® and R®® together with the nitrogen to which they are attached form a partiaily or fully
saturated 3 to 14 membered ring heterocyclyl, wherein the heterocyclyl may be optionally substituted
with one or more substituents independently selected from the group consisting of hydrogen,
halogen, oxo, alkyl, alkenyl, alkynyl, cyano, -OR®®", -C(O)R®", -OC(O)R*", - C(O)OR®™", -NR*'R®%,
NR¥HC(0)R®?, -C(OINR*'R*?, .C(O)NR®®'C(O)R®, cycloalkyl, aryl, and heterocyclyl, wherein
(a) said alkyl, alkenyl, alkynyl and cycloalkyl substituents may be optionally substituted with one or
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nore substituents independently selected fromthe
group consi sting of hal ogen, oxo, -OR203, and - 20
W@y aRR63; R201, R 202 and R203 are i ndependept1/82007/001001
sel ected fromthe group consisting of hydrogen and
al kyl, wherein said alkyl may be optionally
substituted with one or nore substituents
[ ndependent I y sel ected fromthe group consisting of
hal ogen, droxy, al kox car boxy and -C(O) NH2; 25 R6A aos
mo"%ﬁ@StFQ%t%' ?'I"F@f‘t'me{eﬁte? H‘ietgfodﬁé?f‘stslﬁ“% é'ﬁget“h@’?”%uoéo -OR™, -
c(ORET acimarFYr-oce)pEt, tNRTIRY™, OR(RFOIC RS aCERER®S, t 0 14
OW (I’O%geo‘f [ §|geohe§ gyémygl d)' Reanh@B g(d) |'ﬁ-‘eo4 ha%td eg @ﬁ ,‘)Qﬁboyéeo:;

OMS@GQ)%e{llt"gR Biﬁgge’ﬁl@ se1Né%t é%o?2ﬁomat“iiles 8}"?5% DR vand (b)

said G@ﬂ@‘ld&btdﬁ@y@il sbt;édwagemay lﬁa(libtlmtly €08itutedNRthR)ne ohabr(egsebs,tltuents

indepsdet ited Qloy @J)Aébé ha‘%é/g%ﬂoa Ky, no, 0xo,
cmﬁ‘“ﬁ o@«@e?é%@mﬁﬁ% Q; PUREEIOR y¢> &éﬁ 02

C(OuREP" aet)reﬁ"?ocsmc’yls OB r-ssi(@),R°{' aN (R S ORKS, Iand eﬁ(@)amm‘” o0z,
al kynyl and cycloalkyl substituents may be optlonally
subs%ol tfg% fh one or 8 WD 2007/ 122466
PETRIG05 7t T0Ba masRsPient ERRcies Jamies 9 AiePegsaRietion of Rydrogen, alkyl,
alkeB&laRE bRy vbereih ke sait &EfpareRtEi dityi may iof od‘harhaﬁgarb,stltotyawm one or

mare %&g&lfﬁpd%p tg)s) frcgﬁ)@agé? §ons Q)fﬁggétan cyano, hydroxy,
carb @y PRRBEY3E( '@@G@&V' th >e/6'§y“~v %ﬁ'@/ny' @(%9/ SREBY.
hydrOXy BR6X3) Sp(d Cp 2RO @& oaN dnd B &P BR%éJkenyl and alkynyl substituents may

be 0%?@%@‘“ %83 sﬁg%&%%%m éhdently selected from the group
consfsta df halgged: afepP. ha?faxvrlaf%%@wa&'mxys Bﬁ%ﬂ&'ﬁ%é‘mxmﬁsﬁyb@d
carb@fptikexpal | y substituted with one or nore substituents

i ndependently selected fromthe group consisting of

hial 9 Mirem(%é)lbaﬁg%%p ew )b%ﬁt}énalmﬁx %‘-’?@ rone or n(%?gOl
subsntuer%ﬁdgp@o@ﬂ%mecte@(f@rwﬁe BOPREAIstinCHMNRED THNO) 'REE2Y. carboxy,
alkenyﬁ@ﬁ Sit9) Rﬁ@?h"'“‘ Sc )%R@Gloc 01@@(‘@)@ Rﬁ@mmb R .

hot st N%O%@Néw lklg 9 I l ?st?uents may be

(ONReldh el d Y6 %a a‘&%ﬁﬁ RS ey
opt.oh@‘lld sagpdiniedalith phe or rmrk evbglituentsrinteabideniiy selegled fren rfhe(émf)up
consBotht REGHEn2EYEn R nGdiexyaddidbky, BRY, ahR@alkpd/i Maal |y

substituted with one or nore substituents

[ ndependent ly selected fromthe group consisting of

Ridlang Bf" areynsiapendanitiseirsied framaihip gseyp cengistingsaf kydiggen, alkyl, alkenyl

and Q@nﬂ alHeydny lay whardapanagl ik e, safarhéa yral Ké’ BMIonaIQJSKIﬁEﬁMted with 1,

2 or a8 e e NSRS SR Yome £ BB S om s R may

be optiapelly Subiskiuiegwitio s CPFWOSQJ%!WItlteUtSefd’vetdﬁthrﬁé'eé‘Pd ff@IP he aroup
consRiHS hdibgRAt cﬁlahdﬂ ﬂﬁﬂ@@d@?ﬁoky of bR GtyE Haibalomylt Meirdyakypyl,
carbo{i(y%]lg)@t allla g}( %g\ogﬁ%o Q9K ﬁfoafa\( 30 OF J“é’a‘%'bo‘%ga}f@& agrQQéysaldeﬁ and R

carb
alkerfRganid alkglyksHbstitygngs @@yfpescmpqpa uggmg@q witheae Oﬁ@?re@ébstltuents

mdedéﬂ@én@{‘@éléc}édgeﬂébﬁhé brdleebn¥ibting oHMRog8k, IBToEhyboxy, carboxy, oxo, alkoxy,

n ly selected fromthe group
haloa@@ﬁ%%g{mxﬁwo 8% )ggmgxﬁlano hydr oxy, car boxy,

Selected subclasses of compounds of interest that fall within the scope of the compounds of
Formula | are shown in Table A, wherein R?, R®, R®® and R® are as defined for compounds of



al kenyl , al kynyl, -OR801, -C(O R601, -C(O ORBO1,
-OC(O) R801 - NRB01R802, -N(R801)C(O R802 -

WOREOYNRBOAR802 and - C(O) NR801C( O RBO2, wher ei NnPGHIER007/001001
al kenyl and al kynyl substituents nmay be optionally
substituted with one or nore substituents
i ndependently selected fromthe group consisting of
hal ogen, cyano, hydroxy, carboxy, oxo, and al koxy; and
25 R801 and R802 are independently sel ected fromthe

Forrgula Liandeerisiinet imthe erriobs/emhediewnts dedegiped tauglagyy this sgegification.

Illusﬁ‘étK/X @Bﬁb@dlr\%}% §itbsé 8lbclabRB oﬁ@h@o@h'dgé‘!ﬂe desScrib®d B¢t in treadpBkification.

methyl may be optionally |tuted with 1, 2, or 3
fluoro substituents,_.b) aﬁtn—éald al kyl conprises at

| east two carbon @to sai d al kyl may pebe opt
substltutedRMAth Rifor e substltue S
i ndepenggnt J, fromthe grou
hal ogen, Tyan ydrjoxy, car boxy ge0X0l I /N
hal oabkynpyk,, NoxyRad kynyl,  car bo; al%ynyl alkoxy,
hal oal kpxy, "hydr oxyal koxy, and camﬁbxyalkoxy ané?( ¢)
said RE01 and R802 (ahkenyl and al kynyl substituents
may be optionally substituted with one or nore
substituents indepgndantly sel ected fron1the group/
consisting i cyano, hydroxy, $arboxy o) o,

. al koxy, O ydr oxyal koxy, Q0 oXy.
35 Selectgd gubcl asses of conpounds of |n erest that
fall [ Ncope of the conpdoneds™g Brnul a |
are s%ggwn in Table @) wherein R2, RBA, R6B and Rgupre

as defined for conmpounds of 9 WO 2007/ 122466

PCT/ 1 B2007/ 001001 Fdfnula | and as defined in tfi®
vari ous eangine
specificati

Hs

s descri bed thoughout ¢t hi sr?
ust""rative enbodi nent’s of th
subcl as % rare describ 1IN A
spechg‘eAcat ionl TABLE A RL 8 11 F@g
~ O\N N NT°NRL3 R6~ X INNRL3
(1- 2)Rea B(I-l) R13655:Hs RS /| R8@ O N N O N N.JROA i

N R6-
SV N N2
j\: RGA i Ris
(1-7) (1-8)
REE
1 1
RS /R R® /R
B »
N O
Vi
R j: K RO i Ris
R (1-9) RO (1-10)
R™. R8°1O
8
R $ \ R12
RO j\: Ri13 i U
- a-11) e (1-12)
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R6B 0-3) R6B (1-4) Rlo RL R8 R9 / RO RI1 ONN
R12 R12 R6~N \N N R13 R6A \NN N R13 / R6B (1-5)
WGRBB7(11246) RS R11 8 RO N R11 ON 1 O N IN REECMIERS#/(N1001
R 13 NNR66 (1-7) 6B N (1-8) R RO RI1 RO RI1 RO
NS N8 NNON\I O RS\ NRI3 R6\ | i NRI3 N N R6B
(1-9) R6B/ (1-10) RI1 RaoIR8 SONRI2 0 NR2 6A R
A NR13 RBA\N\N N R6B/ N N (1-11) R6B (1-12) 10 WO
2007/ 122466 PCT/|B2007/001001 H3C,-0 H3C R2 R8 O N

N R3
/
I

‘R2 NR@%~ N I--, ~CNNR6E§.|(;1/\1‘©)/'R%B(1 14) F
ReB (-13) 14
HaC\/\o F
Res (1-15) Ree (1-16)
H?»C\/‘O
0 pHS
HsC éCHa S
~ , O N N
RGA I
RGA I SNTON
o8
(1-17) R (1-18)
R .
RB

N N . N
4
RM R17 R’
/

11



~O- KBC-\O- FONR FONR2 RemNR6~ N~N::,: NN
N R6B (1-15) R6B (1-16) H CEO CH H3C,/"OCH3 3 3/ O
w@2000/12466 N N R6~ NXN N Rsa O NrNr R6e (1- 17pCT/1B22@)001001
NRGBRE F~-Oo0o HBRL7 ONR FFNN Rls ONr,!, N
N R6\ N/ N (1-19) R14 (1-20) R6B R15 R38 R3 RIS

:X: R16 O 17 R17 N\N R R14 R14 R16 (1-21) R16 N

(1-22) RI5 RI5 RBRBRIBONR RI9 0 NR2 / R17 N
~N R18 N N N '

R’IO

wherein

R® R™ R'" R R" are selected from the group consisting of hydrogen, halogen, C, to C, alkyl,
-OR®' and —-NR™'R**; wherein (a) when the alkyl is methyl, the methyl may be optionally
5 substituted with 1, 2, or 3 halogen substituents, (b) when the alkyl comprises at least two carbon
atoms, the alkyl may be optionally substituted with one or more substituents selected from the group
consisting of halogen, oxo, C, to C; alkoxy and hydroxy; and wherein R*®" and R**? are
independently selected from the group consisting of hydrogen and C, to C; alky}; and
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14 O R4 (1-23) R17 N R (1-24) RI15 R16 R15 11 WO
2007/ 122466 PCT/1B2007/001001 R10 Rlo R8 R#R R11 8 R9
WO 2R1A22488 O N 1z RI6 O N\ \ N R18 1.11 ~Ne@u/B28071001001

N\NI NRI3 R 17 R Rl4 (1-25) RL6 Rl4 (1-26) R16

R15 R15 Rlo Rlo R8 RO R11 R8 RO R11 R18 OIN CN\

R12 RI8 ONNRL7 NA\N NR13 RlI17 NA\N N R13 Rl14 R RI16

gg(lmzw) RL6N (| 28) R15 RIS Rio Rlo RS R Ril R8

118 0 ONN ' i N RL3 R N1,

RN Rﬂ-s‘?”% ﬁﬁRﬁaw Ria rP Sﬁf@eﬁﬂ“ the)g(OfP Sgsisting of hygtsgden. F@fkge"’ alkyl,
and B3RP Qwhérein IRl) Qaid Giky! sufBtuérlt inay Be dptindl8 sutfRtituted with one or more
substituents independently selected from the group consisting of halogen, -OR®®, -C(O)R*, -
C(0)OR®™® —NR™*R®™, and -C(O)NR*®R*™; and R™', R®* and R* are independently selected

from the group consisting of hydrogen and alkyl.

In another embodiment, R* R™, R"", R™?, R" are selected from the group consisting of
hydrogen, halogen, Cq to C, alkyl, -OR™", and ~NR*'R**%; wherein (a) when the alkyl is methyl, the
methyl may be optionally substituted with 1, 2, or 3 halogen substituents, (b) when the atkyl
comprises at least two carbon atoms, the alkyl may be optionally substituted with one or more
substituents selected from the group consisting of halogen, oxo, C, to C; alkoxy and hydroxy; and
wherein R%" and R*® are independently selected from the group consisting of hydrogen and C. to
C. alkyl.

In another embodiment, R® R'®, R", R"?, R are selected from the group consisting of
hydrogen, chioro, fluoro, methyl, ethyl, propyl, butyl, pentyl, hexyl, trifluoromethyl, hydroxy, methoxy,
ethoxy, propoxy, butoxy, amino, methylamino, dimethylamino, ethylamino, and-diethylamino.

In another embodiment, R™ R, R, R", R"®and R'® are selected from the group consisting of
hydrogen, alkyl, and -OR®", wherein () said alkyl substituent may be optionally substituted with one
or more substituents independently selected from the group consisting of -OR®®, -C(O)R*®, -
C(0)OR™ — and -C(O)NR®®R®®; and R®’, R*® and R** are independently selected from the group
consisting of hydrogen and alkyl.

In another embodiment, R R, R*, R", R"® and R are selected from the group consisting
of hydrogen, OH, -CHg, -CH;CHs, -CH.CH;CHj, -CH,CH,CH,CHjs, -CH(CH3)CHs, -C(CH3).CHs, -
C(CHg)a, ~-CH,0OH, -CH,CH,0H, -CH;CH,CH,;0H -CH,CH(CH3)OH, -CH(CH3)CH(CH3)OH, -
CH,C(CH3),0H, -CH,C(O)OH, - CH,C(O)OC(CHs)s, and -C(O)NH..

Embodiments of R? Substituent
In one embodiment of Formula I, R? is selected from the group consisting of aryl and 3 to 10
membered ring heterocycyl wherein R? may be optionally substituted as provided in Formula I.

In one embodiment of Formula |, R? is selected from the group consisting of phenyl and a 3 to 10
membered ring heteroaryl, optionally substituted as provided in Formuia I. In another embodiment of
Formula |, R? is selected from the group consisting of phenyl and a 5 to 7 membered ring
heterocyclyl, optionally substituted as provided in Formula . In another embodiment of Formula |, R?
is selected from the group consisting of phenylanda 5to 7 membered‘ring heteroaryl, optionally
substituted as provided in Formula |. In another embodiment of Formuia I, R? is selected from the
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15

20

RI8 0O N\ \ N RI7 NNRL7 N'N N R13 R14 R14 R16 N

(1-31) R16 (1-32) R15 R 15 wherein R9, R10, R11,
WQR2007/1RU486 are sel ected fromthe group consi stiPgr/a62007/001001

hydr ogen, halogen, Cl1 to C4 alkyl, -OR201, and -NR

201R202; wherein (a) when the alkyl is nethyl, the

nmet hyl may be optionally 5 substituted with 1, 2, or 3

hal ogen substituents, (b) when the aIkyI conpri ses at

| east two carbon atons, the al kyl be optionally
grogpudessisting rerhenyl epd o memksre riag Bgtﬁrow ﬁ@‘@“@‘élse@f'@tfd as provided

in FBanIE it RearBieHENbRARRSI §tFom@ia0f RAed ®BSMerfbePed el hb@roeR that
al,

oS P IR BRI ER0%, g vosen
hydrogen and C1 to C2 al kyl; and 12 WD 2007/ 122466
*ﬁgr{el e%%@@%é&%lﬁ&&luraw is é%ileEt.ed Farb theRiolip cErisBtiagiet pRAM!, Eiedry),

furaﬁgl tgraéoﬁ/q |rcnll|tdf(g)}y p)érﬁ%:rly?d%é térﬁr{eh%l % ﬂ:fmg g?r%eg‘ f(r'afmyl imidazyl,

thioghensit pyrazeiit oxeaglylbexagipadlyb rﬁmdb/'yp)@%'swf wH pwdeﬁ%r’@en@ruran and
benBBidkoly!S WPSHotHe e odlin R Elet FFSM%N RYs Sidcratfoph the gBug dt@sisting of

oney Rt B e DbV 5 o R e PR oy
substiteledROovigled irf raye h drestofhyr eeroé'meetcpf Fermuledniktinesleptasiifom the

groGPEbRiIStng BChHehy1, NiviEHyR GRMpaiBiEy aptloyally slisti@tatad @fovided in Formula |.
enbodi nent, Rs, Rlo Rl11 R12 R13 are selected fromthe
group consrstlng of hydrogen, halogen, Cl to 4

al kiplapothaDRmbadimer @f FW@lﬁZ@EG'QVWefF%“ we@aaupmt'rw phenyl,

al kyl is mahyl, nethylhnay
bt t d Wi t.h Nor ak

en/t hel al k 10
alﬁy
“or e "bst|tuenf

of alogen , C2 al koxy and hydr oxy;
ere 1 ane R2 [ tly sel ected from
the g oup onsi t|n Cl to C2 alkyl.

~NT9, 12 R13 are .
elected/ ronrthe oup cdi&i Sting ofeafB opPgplyubptiuted as
pro&deld(?rf Eormiith HOR @noth@ eRpbdim&it BYrormis QIRY Is,selebtel from BRrdraUp,consisting

t
SU
eatt

“ ut ed

hexyl, trifluoronethyl, hydroxy, nethoxy, ethoxy,
T PB¥Bhoxy, butoxy, ami no, nethylamino, dinethyl am no,
Ianrno d di et hyl am no. I n anot her enbodi nent,
R14, 7, R16 and R19 are sel ected fronrthe

cona}stln of hydr ogen, al kyl, and - OR601
'M’her ei Id Qcﬁ%btﬁéé’@%%sﬁl%%@tas lle@lﬂ%FﬂHL‘P&plalllll dnother

substi uted nore substituents
emtroﬁm@p@ﬁa@w!ay '%e‘f eiacted femdha rAY GPEIBY ObMEMYt i ng of
- 03 CX&»RBOS ) OR603y-_and - (O NR6113R6Q4; and
SR60 g ah% i ngependentty Sel ectedffro
ro c nsi Flng of hydrggen qnd \al kyl. | n_apoth
L emBodi MRt R14, % d RIO*res”
Sel ectéd fromthe group consrstlﬁg of h?drogen OH,
each EptiBhally EH2@M3d as Ebld@GHACHR MulaCHRGR2EE2GHS dimeOH(f (EbKB)UG-BRZ is

selectgé %}r%%p consisting of phenyl,

DL
Q= =N
2 ,and;‘%

, each optionally substituted as provided in Formula |. In another

embodiment of Formula I, R? is selected from the group consisting of pheny! and pyridinyl, each
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25

25 C(CH3) 3, -CH2OH,
- CH2CH2OH, - CH2CH2CH2OH, - CH2CH( CH3) OH,

WO BW7aeByCH( CH3) OH, - CH2C( CH3) 20H, - CH2C( O) O CF/1B2007/001001
CH2C(O OC(CH3) 3, and -C(O NH2. Enbodi nents of R2
Substituent In one enbodinent of Formula |, R2 is
sel ected fromthe group consisting of aryl and 3 to 10
30 nenbered ring heterocycyl wherein R2 may be
optionally substituted as provided in Formula I

optiorady eubistidiefrenrrovidedimraimpla ll | In foothes erglqdistenef FPITMIA ‘t ﬁe's phenyl

optl&*\’&\@%%b@ﬁﬂt@ﬁ 55 br&@de@fnn AU |l |ﬁ@6btl&’er 3mberindéht off FRFE@E B &7 is pyridiny!

optngg}ﬂﬁfﬂ ‘Jte BII'O\)IJ]de% F|)nt #o‘r’:% P %}Hs&l’?etr o{p%(’ﬁﬂen‘?gf F*%Fr]qMé E{%d 1s|sQIected

ot her
sel ect ed fron1the group co {sting of phenyl and a 5
to 7 nmenbered ring 35 het lyl, optionally
substituted as provided i la I. In another
enbodi ment of Fornula 12 ¥ selected fromthe
frongth© dpue ontsistitgianphedfl aptienyl and aedsh bgioTalireviisiuted as progided in
Forrﬁuﬁg ?rlﬁgﬁéﬁher e%%dlrﬁé}ﬁu l—%rmtﬁé’pﬁt !stsUlEfﬁgd fébin RE ?Mbg@&slsf‘ng of
ornula 1. I'n anot her enbodi nent of Fornu I's
ted from 13 WO 2007/ 122466 PCT/1B2007/001001
onsi st{| ng phenyl and a 5 to 6 nenbered ring
Ltlo 1y substituted as provided in

al. er enbodi nent of Fornul a | IS

5 to 6 Aedrbered ri ngeHeeripy sbsttpigd as %’BYﬁﬁFl‘%Egmﬂf‘a loin Snother
or 3 ring heterpatons selected fromthe group

- consisting o en and nitrogen. 5 In one enbodi nent

of Formula I'|| R2 i|s selected fromthe group consisting
of phenyl, N, furanyl, thiazolyl, imdazolyl,

embBMuFr@ﬁtohylg oXazol bf;ltmnél@@ﬁdﬁht@i%@laé’ rovuﬁéﬂﬁ@?érﬂﬁb'al 1.
pyridinyl, triazinyl, i1mdazyl i ophenyl

pyrazol yl, oxazolyl, oxadlazolyl pyridyl, pyrazyl
[oyemie mmdpd]ryéqt Oﬁ'-}DfmldQZ iRhy1|ay b@gmlz@jllw puhstituig WIth one or more substituents

seleP8A%OH &I@%%lcons‘sﬂn@& PLIB&In, B ar) MRt of Ol)_@?‘“md(ﬁO}Rzm R2
e S v
subeb;mtmjommroaﬂ or tacn@j sihstitgends |0d@p|e5yqentlcht§aﬁ gpqnyhel@oup consisting of
haloééﬂ’%&d t@ﬁ@da@ﬁc@f}@w"ﬁ @flerein FEUT A, and Rl dfe iddplehdntly selected from

h En dr enrw%ht ls sel ected from the
t eﬂ?ﬁﬁﬁngﬁﬁg 'W RE° ot hi enyl, and pyri di ny

optionally substltuted as provided in Formula l. In

ﬁ%&th&ren&ﬁm&htmsemrmora 1, RS iy Iba obtionBR substiseddedth @de bir oore
sub\NE.‘eBg rm%g;pen rQy ﬁe t%&grog{th?%?%éomm m?"ﬂlf_k%éjé@ h\/ r%t P%o @ P C, alkvi,
-OREL R RO cBASR™ prst iI@INR nRFOMiIER (7) Whep e fnethvl
mett@lﬁﬂ@ydﬂ)é@%naw sdEexnmd it 1, 2R% 3 elcgel @obieknis; (whérethg al@ydp
comér?sg.g éspglg cgrfborpélglﬂ¥ Je da%syNnﬁy be o mﬁtl@ﬁ% swbgﬁﬁtgd Qzﬁ*q biihdove
subsivBIEFHERRY o (FOSTRYR gonpistingef Palousay Gt Gl AT 'Wé’fQj‘Y G0p

whe@e P 'shtl RE? ot inabgarydéntly SelbdtddHrdsh e roup consisting of hydrogen and C, to
Cg alkyl

In another embodiment of Formula |, R? may be optionally substituted with one or more
substituents selected from the group consisting of halogen, C, to C, alkyl, -OR?", and -NR*'R**;
wherein (a) when the alkyl is methyl, the methyl may be optionally substituted with 1, 2, or 3 halogen
substituents, (b) when the alkyl comprises at least two carbon atoms, the alkyl may be optionally
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30

35

2 /NCN' N and 20 each optionally substituted as

provided in Formula |I. In another enbodi nent of
wao-oromakaed , R2 is selected fromthe group conBCEHIB2E/001001

of phenyl, S ~1 \ and , each optionally substituted

as provided in Fornmula I. In another enbodi nent of

Formula I, R2 is selected fromthe group consisting of

phenyl and pyridinyl, each 14 WO 2007/ 122466

PCT/ 1 B2007/ 001001 optionally substituted as Provided
subjtitut@biting or morersubRHigeHS pelestas HaMriemero\dr coptisting piEhajogerrexo, Ci to
C, dixPARMItroxP Rhd WitAdih B2S4HRFET brdtiadpatieRlyQuikeciedirdnthe group

E rrru} a IO. er|1 n d@qépeglk [srrbodi ment of Formula I, R2 is
“mﬂ§WP8 Moo BAArT Y Ys ubst i t ut ed as provided in

Formula I. In another enbodi nent of Fornula I, R2 is

FRIrRGhBEdimBhtiof BdinliB € REFrRYPe 6RBAAIS bub3Gtuel wpeikydr neRdsubstituents
w5 TR T R v I
triflforcoretttyh By Py upetoaisatiory, REPPEY. putaemine gekhYBpine offasthylamino,
ethyfIsd, bhdIdiglyIRHind)r1R h@eE emBodrRenitd Farthula i, R? @B @tionaly substituted

Ry i Sy SRR SORL L BHBEE DAL, A Aot

methaxy.gpfuotamtiioyy. sunst athasnaprddipelay'&Pingror e
substituents 10 selected fromthe group consisting of

al ogen, .0xQ, = QR20 L1, . - C(0) = -

e ERRar e it 1 & SR el e B st LBy 1
anotyerirsttiogimeatitl FarplaeR dptubelitgeq yith apaieerp sehstienhi Penefhe
embRRIMERY & ForHagt) RAUSsUbstititeeiprand eidrd yubsilentt ed from t he

group consisting of hal ogen, oxo, -OR203, and

-C( O OR203; wherein R201, R202, and R203 are

Inriite eRerdiment pf Rasmle + Edisrspliiiutediéth fe8igy- consi sti ng of

hydrogen and C1 to C4 al kyl. 15 I n another enbodi nent

RfonE QUiblierdt of ﬁﬁm{ﬁ?)’ RER thE’stnlugaB%'t h¥ pSRadibd iR S sg‘osttifbent selected

one or nore substituents 1 ndependently selected from
fromthgorgpReAR e Sf WMot ey HIORRETY!: BPHRY, rHRIOMERORY REA0:
metidddiyino, and dRethNRROA RRQD ptheGBpORBO! Farmdla |, R? is substituted at the para
posiﬁ%v%@%uﬁéﬁ%ﬂ?sele@@@fr&h [he(g?aup%r%riktiﬁg?@f fidork Yhethy? tRb@Mkthyl,

the nethyl may be qﬁtlonalhg sups |tuLEg_mnth 1, 2t
methgyy, §ngy éﬂf'bﬁ@He‘E‘%‘%s‘P PRARER PTLOYBIN GHEHM YR & RalSypstibgyd at the para
positapvpthingstxat | east two carbon atons, the al kyl may be

optionally substituted with one or nore substituents

sel ected fromthe group consistipng of h en, Cl to

PASPRBRYT D TYBDL Y, CAREC LD B A RB T B danipe Bt Formule
-1, Fandelp éAd@mnlly -6 ehé Ecradiafit bmwhbreingt oY, R'ORSiesd R gredhdependently
seleYINQIER ANE Srkistity of Gardek Ydatogen, oxo, alkyl, -OR®", -C(0)R?", -OC(O)R™, -
C(0)OR®" -NR¥'R?? and —-C(O)NR™'R*®  wherein the alkyl substitutent may be optionally

substituted with one or more substituents independently selected from the group consisting of
halogen, oxo, -OR?®, and -C(0)OR®®; wherein R**', R?®, and R* are independently selected from
the group consisting of hydrogen and C, toC, alkyl. In another embodiment of Formula |, R%is
selected from the group in Table A consisting of Formula 1-1 and Formula 1-6, wherein R®, R'C, R",
R'2and R are independently selected from the group consisting of hydrogen, halogen, oxo, alkyl, -
OR¥™ .C(0)R™!, -OC(0)R™, -C(0)OR™*, -NR?'R?*2 and ~C(O)NR**'R*?, wherein the alkyl
substitutent may be optionally substituted with one or more substituents independently selected from
the group consisting of halogen, oxo, -OR?®, and -C(O)OR™®; wherein R*", R*™%, and R**® are

independently selected from the group consisting of hydrogen and C, to C; alkyl. In another
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25 I'n anot her enbodi nent of Formula I, R2 may be

optionally substituted with one or nore substituents
w@edogaeres f rom t he group consi sting of hal ogenpCIZIB20@7/001001

C4 al kyl, -OR201, and -NR201R202; wherein (a) when

the alkyl is methyl, the nmethyl may be optionally

substituted with 1, 2, or 3 halogen substituents, (b)

when the al kyl conprises at |east two carbon atons,

the al k be optional I 15 V\D% 07/ 122466
embp@?ﬁl‘t@é%@w@d1'8)0&3‘3'9§E?8§’Pmt‘ BT {Fem ensietingyf Bormula I-1, and
Forsu s, iwheent B’ BE) R'E REdnd RB enctiftiepgdently selectsd dm thg gakip consisting

of h%éeg‘ég%mﬁgﬁé%mg%ﬂﬁ% &9, é\!o%@%ydr&@darﬁ%grbgm In %%er gmbodiment of

arelneen ent se|l ected from
Formuial, §r 5slected AT Leiorryr 8 TaR &S ﬂ'"&ﬁfofomm% b1.@9d Ry 16,
whekeirl ®F, RIER € Qi RETdre mﬁepEm:renﬁyl salebted Ram treyordap copistiogeflhlygrogen,
fluorg UAQ&L thﬂu%%n%&htyh aﬁmﬁetf?d'x% R @ﬁotﬁ&%ﬁ%bénM?ﬂ%ﬁForﬁﬂ@lg ¢ Gz ?scgelected

roup-consi st | oro it 12
frorr@t\wpup ‘Br ab'w\ Copiting of Fﬁ@mw anf ERiypua 16, wr?fﬁ'u&d‘neﬁwﬁ and
R™ &ry dfd@p@ﬁdemtsblemyd fraat the gyyp @neiptog pf hylddgen, yiyoramheliny), trifluoromethyl,
andg@ am no, di nethylam no, ethylam no, and

ethiyl am no. | n _anot her, enbodi nent_ of For mul .

wewotber cHPeRiBIeal 9T ForauladtR i AR VIdRF I opRKe b7 mnT@P'sA whein R"is
seleSiedsérh tHeandup coadistiod edydrogem flube, getbyl ptritlensiedityl, agd méthoxy. In
anotﬁér%?r{bgdlmgﬁttd?#mnufarl ihd ﬁ%%&ﬂyé as &gnd@@tlm%%ula I-4 in Table A.

rifluoromet hoxy, am no, nethylam no, and

di met hyl ami no. I n one enbodi rent of Fornmula I, R is
Emtetibehis bENRY RIF Stbstinent or nore 1 uoro substituents. In

ﬂ%ﬂhgﬁﬁodﬁﬂm@ PRI PRoFRE ﬁmlt@elher At thé nigbiRa e \T\/M&Pﬁtﬂey are

subst |

attaq;h@ii H;Up 3 pfrtlalrgfr ?@y §%t5§tﬁg ? en%éanw%eﬁg r\ABﬁ?tFrl%)?‘gP optlonrgl y substltuted ,
as pawiidsd intFoemtis). I 8nother entedisrebio BF e R ddgekisr with the nitrogkp t¢ which
they%@é(abl’té&tf% é%%llwtfml‘?)éyturadeﬂ 5@ 2 rRABadl ARMetdbcyEiIRr dptbrlly

SUS

R2 is b 68
subslisGer PARPS BAPEEAR ™ b THEUGIB0D NG, chiesT i te nitogen
to whithutbeyogre attachgd forn e pértiallp pu‘nih/tshgurateq\@pﬁsdwnbered nng heterocyclyl,
optldnél'lyfslub’glﬁ,@éﬁs%)ﬁed fMofRula RO met hyl ami no, and
I ret hyl ami no. I n anot her enbodi ment of Fornula I, R2
|s substituted at the para position with a
5 whe enbagimant gidlosnula bl Rf eodRT troetjrovilh thopgpeenitnyhieh they are

attacfhlaélf%Frﬁ’ e hgtﬁlob%;dly,l sdidckdd |fﬂéﬁ¥tlﬁ§'@bd®)/donsusti?ﬂ§bh@mél;dur@n diperadinyl,

I
pxperlgéln¥l m%ra%oél ){lt ?é@za&ny?ﬁ%relr@ {he pyrragfn?eﬂéerggl?)ﬁ%[?e%kﬁ&
mor§lirlyh amazgmbﬂdnay@ﬁppt@ﬂalwévmwd les PRVidpgind@med led from

the group in Table A conS|st|ng of Forrrula -1

I%E%@m%gﬁ l’nerﬁ1 engétg?re h i epe tv?h%h theé/}lggegétﬁ‘ag%d form a |

~ fromthe group COI’]SI sting of hydr ogh? haI emb 0Xo0,
al kyl, -OR201, -C(O R201, - i,
- NR201R202 and - C(O NR201R202} vvh rein the alkyl
substitutent may be optionally stitut 't h oNe_o
hetervoycly! ssldsdiffoondind goumapepsindeint |y sel ected fromt he
group consi sting of 30 hal ogen oxo, -OR203, and

OR203 e%ﬁfn % /éaﬂ’d\ R.203 are

Kgé p ndﬁﬁtﬂu\;ﬁ | ec fr“b th groflp consi sting of

hydj ogen land & 5 . not hegr enbodi nent of

mul a 1, S s d fro grou

consi sting of Formula I-1 and Fornul a 1: Ch\%ﬁmgly%u%&med e
proviggdhin RermulaR12 and R13 are i ndependently sel ected from

the group consisting of hydrogen, hal ogen, oxo, alkyl,

- OR201 -C(O R201, -OC O RLO1 -C(O OR 01, -NR201R202

and - C(O NR 201R202 17
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() ) "wherein the alkyl 35 substitutent may be
optionally substituted with one or nore substituents

wo pabepeneent | y sel ected from the group consi seCHEB2007/001001
hal ogen, oxo, -OR203, and -C(O OR 2203; wherein R201
R 202, and R203 are independently selected fromthe
group consisting of hydrogen and C1L to &4 alkyl. In
anot her 16 WD 2007/ 122466 PCT/1B2007/ 001001
enbodi nent of Formula,l, R2 is selected fromthe group
ihanpHIsT @Mbedimek RstaNAG ™ dPoeiF Wi the iropen Mkpichprpgyfre altached form a
1-5, wherein RO, R10, R', R12 and R13 are
i ndependently selected fromt 7&6 Cofsi 7hﬁg of

hydr ogen, hal ogen, al kyl, hal pal ky}|, oxy, alkoxy,

hydroxy, and carboxy. In another odingent _of
hetdr@dyBlls@iedted fn ihd gso@F 861sRthd drom tfie group N Tabl ggA

consisting of Formula I1-1, and Fornmula 1-6, 5 wher ei n

0, R11, R12 and R13 are independently sel ected

(%%ﬁﬁm’ e group consisting of hydrogen, fluoro,

met hyl , trifluoronmethyl, and nmethoxy. |n another
0 diment of Formula |, R2 is selected fromthe 6A

group irPathentiensty euhstiiiet pheoddedinfmpig I InAnatRer embpdimee R
and R®Bogamee vith the R&ogdrto wRid thRlae attthedRbi3n apiperaziny! as provided in
Fm%m%gg;ndently sel ected fromthe group consisting of

ydrogen, fluoro, nethyl, trifluoromethyl, and

nmet hoxy. 10 In another enbodi nent of Formula I, R2 is

as Ipeewératedinient, reRitdna RE2 Rtdrovydialrlag bé\pptishaly elivstiied wits one or

morg l@!&b%ﬁ%&ﬁs&é?%%éelﬂﬁy &?ﬁ%{&g rfrgr(m g?fdp%gné?gtiprg?ﬁg%&éh halogen, cyano,

o LT MRLRY! . and MBLROXY. [ o
oxoclh 1™ eTOR MO bl 1 M MR S uGIONRIRE yaeren ()
saidaskypdubstitudetnayrbefeptionallyasubstidutédwitfiatpb er Aore stirdientarmdemnddntly

e MR GARRS Rl RS M S thalb ger, TorEPE.ceBROd - ERNORO! PP REH @nd -
selet 65&66%4@%& PQGB Stlsc;gbgt hgré?/vi th the nit roggﬂ to which
CO¥RRyRaré"d att ached forma partially or fully saturated

8%, &L R frentBi*tate indagendettig sgeged fiom the probp perisisyng of hydrogen and

alkyﬁé #Ee;r(%lr :irégtrs]ﬁ,g R6°aindgﬁgvégggrqata)j B2 o9 AW @bititutéﬁiﬁ{k{?m%%ﬁ&ore substituents

, t ether with the en to

nSGRTSRRY RS0 G PR A RS ST DR Py BR: PR 8, sy

halogl@gryl, ydenky@Bkyng, carhpsyetierny chitokin albaitosy, dggrokyglkoxy, and carboxyalkoxy.
optionally substituted as provided in Fornmula |. In

not her odi nentea sand R6B together wt .h .

B EOR0TEY. BPReirne Ry S PRE et pagnstbetila i one or
morg subisiitegntsjindgperidghtiyyseleated fram ég doupsoBistiemeldwedrdoen hgjogen, alkyl, and
-ORﬁemé@ﬁ){fblsﬁb ,alky|%9$aiﬁﬂnjgatldrbé§/ b%tébﬁc%nbl}:yléh@éiit@éﬂ Wih®k Gﬁﬂoﬂe@usttituents
, or al. one enbodi nen or muea
e GHETH 3P Eiipd T e it ERRE S e P ey CIOR atiaehed
NR*FBF hread €QRIROEYCH g1d BE] &CT eer RT cate inpepegdentpseestast feom theygroup
coné?d‘tin@&(frh?@l)ééﬁiaﬂd’lalkyl.p! peradinyl, 25 piperazinyl,

nor phol i nyl, and di azapi nyl, wherein the pyrrolidinyl,

pi per adi nyl , pi ergzin%&, mor phol i nyl, and di azapin

imeppother epbediderdl thyRsS@paR | thateegy i mpy b eriietr!ly AUl ied mah one or
mord subbilusAROidapéndertly @dicbedirom ReArap dofsfibing S1aQEDGN, Waléden, alkyl, and
Rk R950 oL 8 ke 6B AR T B o gotien
independentiys¢lected frony theyanqup spreisting haeoear®R ™ e&tHRoptr FENERT y-
NROBRIS bad -BI®ARER: and R®', R*® and R®* are independently selected from the group

consisting of hydrogen and alkyl.
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provided in Fornmula |I. 17 WO 2007/ 122466

PCT/ 1 B2007/ 001001 I n anot her enbodi nent, R6A and R60
wWo ogetibse Wi th the nitrogen to which they are BCT/ER€01001

forma MN N N') heterocyclyl selected fromthe group

consisting of , and N'i V 6A , each optionally
substituted as provided in Forrmula |I. In another

enbodi mrent, R and R6B together with the nitrogen to

whi ch they are attgcheder orm a piperazinyl as provided

InrenBthEiogrpherient, g R™\and Bdetsrasiil manbe ontiprallReyksbiHigd misone or
mor8 SRHAENS inyetpem%?tl)bﬁlegﬁﬁ freA el gyoup @Gﬁdétiﬁ@éf%?dr%dn?alm%n@ FOR®",

nore. su ituents. inde e :
wnefEi @R BRI SR bR Bl f A Dsttuane
indegénidghtly seloRed rom theEOLUR ceBBling of €PR) OIREOIR ~--NEOERR602Nd -
C(OTNKERROL )L RFRGD2-RY R)NRE WLRED et edigiddl ffom) thd Bros@tdisisting of

aI%yI sk@st ituent may be optionally substituted with
hydige ¢ 2t e substituents independently selected from
the group consisting of hal ogen, -OR 60s -C(O) R603

%%%m% N diN%ﬁtOd ,s’ﬁB&%nan?ﬁ hgteﬂc@%ﬁaﬁ@@odﬁﬁﬁﬁlly s@@?ﬁuﬁﬁﬁlﬁh one or

. . an re.kn e .
morg e O ST RE TR e ered O T TG b or rsest A Mo
hydregiatkyiR&RYcaghenyalRgl0arkax Ky, ged/apeoceeibnal |y substi t ut ed

Wi th one or nore substituents 15 independently

el ected fr.om.the_gf OURes i St ;

MPt§§r}’ e’mbgglpﬁgtkét}? Ro )?8%{] aaﬁ%{%ﬁo}??c?ﬁ ﬂgY géa ?@%@?%ﬁnﬁ%mﬁn one or
moregubstingrs kgapghdenityaelsoieg EPR JeEroup £PIESINY Of adregank ity CH. -
CH,BMg t@gmizw;cHz@nard:H;canab@wgmmcwmlcalaocms)& -CH,OH, -

l , -

on BRRGrEytint, Co BGRO peleleaRdiadh ThicRRuon,
CH:CfRIePerfeldRt PP CéEal card dCD: tHfeo P AmpogiBREl YeiRn P R
hetehiégd&@ gl be biloAgIe BubsatLiey bith amecbr 2{dre- ﬁm?ﬂjbnwweeérme(n&)selected from

sail . it yent Y, opt, | téh whesh,on -
ino G sorsthy oPHEBLA, UF ol Lot o R B Ry on
CHLEPSit-Ohb GF-6B FUREISE 3 - GT=HE DN, - OR603,
-C(OR603, -C(OOR 6(13 _ NR603R604 and

in &gh'gﬁédgﬁdt%ﬁ%%g tr\%rﬂd‘*é;%g‘ﬁelﬁ @Q&ﬁ@ﬂ%%g%p%%y_subs_tituted with one or

I'ndepende el ect fromt roup consisting of
morey SRR (BHFESRPRY|Selesisd o Ais B EoRIRRT REPSET e FRgRHOH. I
anotBérdnB6Bmbet e 88\aod RT® hayochdy! opy boremibhafly sublstittiet! witedne or more -
cu.idy one or  nore substituents independently sel ected

“fromthe group consisting of hydrogen, hal ogen, alkyl,

and -OR601 wherein (a) said al kyl substituent may be

Embogitieom af R\Substiieni t ut ed with one or nore substituents
inRflEe BRBSER ¥r FeRhBLE RYis o, @ BIRyI HpBeHRICRBSiteibd Bpreided in
o I e R et S b S 83
providadiaFemaeémt |y asteeetiadinianbef Fotmeulay Blis C1 BOCsctik oBtionally
subsg@re;al}éggébgﬁéh iﬁrﬁgrcr)]ﬂiiakly I anbfheVhdRehiladt #2461 1, R® is C, to C, alkyl,

7 1 )
optionaily substituct)ec( a%%rovided in Formula 1. In another embodiment of Formula |, R® is ethyl,

optionaily substituted as provided in Formula 1.

801

In one embodiment of Formula 1, R® is substituted with —OR®", wherein R®*"" is as provided in

Formula . In another embodiment of Formula |, R® may be optionally substituted with one or more
substituents independently selected from the group consisting of halogen and —~OR™", wherein R*"

is selected from the group consisting of hydrogen and C, to Cs alkyl, wherein (a) when the C, to C¢
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I n anot her enbodi nent, the R6Aand R6B heterocyclyl may
be optionally substituted with one or nore

waaiwsteeent s i ndependently sel ected from t he BPCDURR007/001001
consi sting of hydrogen, alkyl, and -OR601 wherein (a)
said al kyl substituent may be optionally substituted
Wi th one or nore substituents independently sel ected
fromthe gr oup consisting of -OR603, C(O R603

and 01 03 and
SIS R 1% I B Y T BELACE P bR J76 57 BogpSuans, (o) when
the Cotuslskynmpfises layldasbgeradndataink the alfynmaynist dpéonally substituted with

neTRRA gﬂ%&ttuenkhﬁe%\'ﬂ? sm&%ﬁﬁé’g%% YdnsiSHRY op@alogen ctyano

RSt s SREuh WA SRS i eH i o

hydtoyykiiege rand bardoxgaikoxy.al kyl , 10 hydroxyal kyl ,
al kyl car boxyal kyl , car boxyal kyl, and am nocarbonyl. In

%{;aor{gg'fea{ gﬁ%%ﬁlngg kggrmu{adt % d 1%3% tﬂ%é E&% 8Ftieotn§l{rg?s§gs(t:i{u¥eld wqfﬁ%ne or more
subgtilestsiindeeerioentiyrseiegenitentk yrose tectid df hargeh e dgro ggrboxy, alkoxy,

hal&%%d%kwfcaagw%e‘oa'kw 'h d%o%m a?%oyc'_l%another

embo@cepmfgormu@_bway bf5>pt|onal1y subsn{uted \)/lth oné or n%re substituents

indeRR{RIEPAGH]oc EHA TR EHPIR, co@SHRIGH(f GR8 y&di-haloalkoxy, hydroxy, and alkoxy. In

anofhg'&% SFHh i I, R® Elmdbst“tutéé'"\’a@(o@ Q"rlnoré substltuents
E

mdepﬁrédcég@?@m%mr@thewécﬁu CE ﬁ;’% hﬁjﬁak%‘éaﬁ‘&qk%ﬁ ag)otﬂer enibodiment

of Fernlutst!i Ris eltiylwpidnalysebstiutedmvite ogridysndre subglitgents independently selected
fron1 {él 5&@@9&1@&@3 S Ral eglogwgn hy%ggér@w %@éﬁg} [ Ender

emeSUtr B PR & PRIy By E¥io DR PR GG Bt "ling
indeperCERIE(SEIEBE Dhin t2@rdun cem»@tlrmeqf helndlotty mechalkoxy.he R6Aand
R6B het er ocycl yl may be optionally substituted with

ﬁﬁzgot er et rB%dl nt o??orwala Bﬁsy %@gg e%tﬂqu \Mt%—@%&ém ?ec?n t‘igools as

Pfovaiﬁ@tﬂrﬁﬂfm@ﬁbodl ment, the R6Aand R6B heterocyclyl rmy be
optionally substi t ut ed vvith one or nore - CH2CH2OH. 25

lEanotﬂ rerr]r?) §|a§ toRé%%uI?‘?t ¥(all1yl 8 5@&%& PE@ as Srowded in

FO”@LFb'stltut ed as provided |n For mul a I I n anot her
enbodi ment of Forrmula I, R8 is Cl to C8 al kyl,

( Iy ;
BB AL 25 PRS2 2 o
2s PEMIEPHAACINHB substituted as provided in Formula I. In
anot her enbodi nent of Fornula I, R8 is Cl to C4 al kyl,

R Bkbtﬂé}ae'nlbﬁ%ﬁug*ﬂ% #JrHBl?@' E@% rp‘ftf?c};( Q%& és’ESrJ: BEﬁH:F%rnllula 1% in Table A.

I |§t“i’t6‘ﬁ zfmb9d'%‘9'8§f Femriad Ra§ eﬁ?"éﬁ%“ﬂ’éd’s Pﬁ"“#‘%ﬁ 'Fn% P'ﬂ‘”ia -1 Table A.
one enbodi nent of Fornula |, R8 is substituted with

li\ %Qélr’eﬂw‘é@ﬁﬁ\gﬁt%f B 0da 1 & %ér@rgu%?éwf ds Ergvude’r)bﬁn EQ(HJH' 185k Table A.

n anot her enbodi ment 'of
optionally substituted with one or nore substltuents
Ih Bokie raBodihynt stfeedied R fsaffubloethgethoyy 26 ersidsd infgrraia 1-16 in
Tapid'dl 0gen and - OR801, wherein R801 is selected fromthe
group consi sting of hydrogen and Cl to C6 al kyl,
wherein (a) when the C1 to C6 19 WD 2007/ 122466
AddifG31 BriBid0@eh301001 ,



10

15

20

25

30

35

al kyl is nethyl, the methyl may be optionally
substituted with 1, 2, or 3 fluoro substituents, (b)
wob@n/1224be Cl to C6 al kyl conprises at | east tRNT/B00W0091001
atons, the alkyl may be optionally substituted with
one or nore substituents independently selected from
the group consisting of hal ogen, cyano, hydroxy,
car boxy, oxo, alkynyl, haloalkynyl hydr oxyal kynyl ,
car boxyal al koxy, hal oal kox hydr oxyal kox )
doleym@k%%%waw e N e e A Ay Jiharuise
spedfB0, kubsituEBtstate £34pralideyl in Roptilon Iuttyer smbsdinménid efdFomnuidt poavled
wnefRE, REY R HHRS LRk s iR A RERLEBhbokiraeh bRy b QD L e
group’'consisting o ogen, hydroxy, carboxy, al koxy,
hal oal kyl , hydroxyal kyl, carboxyal kyl, hal oal koxy,
Emdwmernmhé«e)kﬁ is syl sat&ltlbmewm({ﬁ@f’ " Rfis pheryher 5 (06 membered
dlnent of Formula I, R8 may be optionally
stltuted W th one or nore substituents
Iin ﬁﬂ%ﬁf@‘?ﬂﬁl’éﬂ‘ﬂt §' Forme t 8d'315?'6frﬁdtff?@‘ 1§ 80P cURNSIngqf ARpnyand S to 6
mentbaled gemhetératyod| Waxain thhREprexy andihderatykipkyay Herpptiamatyt dubstituted as
provgg%ﬂ(ﬁ-"om I, Qlﬁd IEqu QWI §usbstmf§3 »Wﬂlo*ik@‘ %Fe‘i}n}@dﬂ i¥f as provided in

'tuted wth one or nore substituents
Formytdependent |y sel ected from the group consisting of
Ih ah©erhkaaicyentioid-oarhk@ X R? is selec@@tctonethe groly chingletirty of piienyl and 5 to 6
men%gﬁewegahétero ? WSer&h méle 9?@11&/!%9@%%0&9%53} Je%ﬁ&waw §ubst@.ﬁ§d as

or nore substjtuents indepen entR¥ ,Sel ect ed,
providphin FPRHP e BT ot ?'WQS‘&PS‘ §oogen? al%‘&f%’iy i ﬁsy’EfPYﬂ&? n
Formuger |b owanothanemtsddkaxtyof Fomuber oR Heseleceiioai theoroupdonFistingaf rheny)

and § 10 é%ﬁerm%r@otwnee%h@ mlerlem twfbhérty%rﬁidne‘l@r&@cl Rfay B opRA&lY
substi t uent selected fro 5§ﬁ@gkwn%ybe

subeRa P PPREED FREME) R A 205 o
optiogaity edhstiwted agforavgedrinlFarnulaIR8 i s al kyl substituted with
- OR801, mherein R801 is as 20 provided in Fornula I

I n oth ‘ koxyal k .

BB AT RS SLITTek 't SBPUR! G e o apRAES § Phog. tien.
pyriding, a'mioetolqemoleww@rafreth@ RomheMrtmnyh pyridinRB andsiseguinalinyt may be
optioké) @lhﬂ@%bé@@l pFledQﬂMFUﬁMJIa L Qﬁtﬁa @Jbadd Yo Semedy(Eiots])alkeiSwherein

dj f
e AL O R el B P08 BB Lot o

1-13 in Table A. In another enbodlnent of Formul a |

IRBndtrer BBk Byorm@s |, BE R\ebI6@sH o fhe rgmu.b @orkislidg dfphenyl, thienyl
and %/ng%yg whe%ehn?’fﬁ I?a%heng tﬂ%rayean@p%rnqing/?%%}/ Be Rptl%garﬁ? sm?hlsklgfeggi\br%wded
in Formplaihmqﬁ; ris gemﬁﬁgi, fﬁag“nthe FPUPPeitiing of metfexypigyl, ethoxyethyl,

propdxiyéthyi, a8 eRL&IyéRERDEKY. as provided in Formula 1-16 in
Table A 35 Additional Enmbodi nents 20 WO 2007/ 122466

PCT/ 1 B2007/ 001001 The fol |l owi ng are additional
lepster erabpdinest oftFiremd hfols Relectest b agroaP ponsighped #heny! and

yndmmhmew;rsme &P eicdniyi d ,pyrﬁﬂbsﬁaytbé@ﬂﬁcﬁlaw.ﬁlbaﬂutm ay/proedbdimFormula |,
nd vf“% d brom i %&g coﬁﬂg gbfﬁ&ﬁ& fy R Q}?ﬂt LiordRe an ?legwd
@ Mﬁ% &EA % are S eycte r@m t g/ I OUs
“mW@WﬁU@Wﬁﬁhts provi ded above. 5 Enbodi nents mhere R8 is
al kyl substituted with -OR801, R2 is phenyl or 5 to 6
M‘E{EP%F %odiment of Formula I, R? is selected from the group consisting of phenyl and
pyridinyl, wherein the R* phenyl and pyridinyl may be optionally substituted with one or more
substituents independently selected from the group consisting of hydrogen, fluoro, chioro, methyl,
methoxy, ethoxy, isopropoxy, hydroxy, hydroxymethyl, ethanone, dimethylamino and ethyisulfonyl

21
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heteroaryl In one enbodi nent of Fornmula I, R2 is
sel ected fromthe group consisting of phenyl and 5 to
w®200meed3es ed ring heterocycyl, wherein the R2 peiEm2007/001001
and heterocyclyl may be optionally substituted as
provided in Formula |, and R8 is al kyl susbstituted
with -OR801, wherein R801 is as provided in 10 Fornul a
I. In one enbodi ment of Formula I, R2 is selected from
group consisting of phenyl and 5 to menber ed
andrFi rtfgsef?éteé TEEE 9rOURKFEP SR ?fﬁ@*wyeﬁwb ﬁwxyswéa' Prapyay gnd
trifiusRgstHRrRthept. i onal |y substituted as provided in Formul a
I, and R8 is alkyl susbstituted with -OR801, wherein
R801 is as provided in a |. |In another
emnslenemrodsTentel Faimute || R 'me'chedstfemé@t Feumr sopsistira &f Rjlesy gnd
pyrigigpSitetdinge Rf pHahaayd py1|5|n3’dli’ttiay be bmloﬁallmﬁﬁm&m&d wiith BEe or more
sub%%e%[s eﬁér‘ldﬁm%&g%&{ &c{ﬁ? hE%mB.!}‘ 9&% tlﬂ%&%&}ﬁéﬁ@é%ﬁ&%l éf\llolrJn?rYethyl

andwomarrdsR as W&ﬂaﬁwﬂhe Wt@rC@P?‘ﬁ“t‘%%f "mh%vqttawmomhymw
profdRyeti@pt i onal |y substituted as provided in Formula I.
i n anot her enbodi ment of Fornmula I, R2 is selected
fromthe group consisting of phen t hi enyl o
t;yqqotj\pmbodlgwat qf E@fﬂl&l‘laﬁtﬁ ”ﬁ%rldw ﬁ(pr}qllytw@stg@eca)‘ﬁ@wwzthoxy and R
is plopb@&tyl, pyri-di nyl, and isoqui nolinyl nmay be
optionally substituted as provided in Fornula I, and
RBis a (A to 4)al koxy(Cl to CA% Ik%l, wherein the
rgargiiep RPaTATAnt FagnbR BpEs BRAFIYN kil BeEtbkd
provided in Formula |I. In another enbodi nent of

Emgﬁﬁmﬂtéwhﬁre%’* At Rse to%%th%ﬂwftﬁ Gmrﬁt%eg rt@Wﬁlcﬁ Qﬁlﬁj‘ a?%t@ﬂ:h@é form a
part'tﬁlllé ﬁyfullyfﬁtuaﬁ%ﬂ 5 tgﬂdnwp?rggﬁw hﬁéycgéyl Sﬁo ﬁaa]llf)gl, substituted with —

OR%'ubstituted as provided in Formula I, and R8 is
REdg %tnsgd rtérw TRt g FgF RUANG AR trﬁew.ttagerptt wmh YRS dW4thed is a

et hoxyet h 0 and trif
el AN B0t PRRYSrE TSGR, “neEA B S Lipphpred e
hetefacgaiy! trag bgopionellg sutsiitster agprofidetie ﬁgftnuandans @’ fpyathiybsubstityted with ~

oRWNEKLLNRINE 2E88roRhENY Fordd 1PYr i di nyl may be optionally
substituted as provided in Fornula I, and R8 is
sel ected fromthe group consisting of met hoxyet hyl ,
mtehotsreribydimenr 8P enyRY tngkthermwith the mitrdgen trwBthHpdyerd @ti@yhed form a

partlhlﬂl cﬁ‘ﬂﬂ%&@ﬁrat@@@@? H@rﬂietri&{] rlnﬁ%f@lﬂ:jc?cltll het&¥cy c§/l é’é@c@@tfr@@ln the group
T e R R NS T e

pyrrdidibgt pinanadédt!, viberazimth enaspholinyt @nd @gﬁ@gmylm@p@ptlonally substituted as
providB8 RRBRAENE by rPed ar SbshitheawNEORFFOWRCr6iR RST &tdsPebvRkd in Formula
| hydr ogen, quoro chl oro, nethyl, nmethoxy, ethoxy,

" 1sopropoxy, hydroxy, hydroxynethyl et hanone,

di nmet hyl am no and et hyl sul fonyl 21 WO 2007/ 122466

RGRbth&32RBIdiMEn G2 andrerl toB&héﬁNlﬁeﬁeaﬁttc@dn forvariahtthe 9¢ etiRhed form a
parti%lﬁns ﬁt éa?«ig%tgér % gﬁqnq t%/eécp ryng’hF rocgc)éy ﬁét@%gﬂg%ﬁ’e‘%@’é%‘%m% group
consfsgipcnef |p@er|admmlnesazmll aedt @@’P'N“@ﬂnvthﬁ@'rg‘h%@pefé@wé i PREr Rt Ylppnd

mor;ﬂh'aﬁm/rha}ﬂféﬁbptl&amysrubdltd”té’d as piheteiinFdrih@a R2an® RER \elkylasBstituted with —

s@y I di. Ny IIy substituted with one or
OR Where'ng%bsgg%/prov' 3l IlF-lécﬁ'gg'endent ly selected fromthe

group consi sting of hydr ogen, fluoro, chloro, nethyl,
and nethoxy and R8 is selected fromthe group
consi sting of methoxyethyl, ethoxyethyl, and

22
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propoxyethyl. 10 In another enbodi nent of Fornmula I,
R2 is pyridinyl, optionally substituted w th nethoxy,
war@7RR466 s propoxyet hyl . I n anot her enbodi menPCT/B20em@1001
R8 are as provided in Forrmula 1-18 of Table A 15
Enbodi nents where R6A and R6B together with the
nitrogen to which they are attached forma partially
or fully saturated 5 to 7 rrerrbered rlng heterocyclyl
and R8 is al kyl subst jgt ut
@r?@B@PrrFé‘PﬁOd'"RB%RgAﬁBd 'ﬁeé?gteg"@ e‘f"i’?é'?e UreRn ?’H@‘ CHlt?eryoaé pfftaplypd forms.
a pipeciryl dftienalinsustittbdiedmaides iaForpale t, iead R3jis ekl bubistijated with ~OR™",
wneH AL 0 B.ibe i efRUBRY ed ring heterocyclyl, wherein
menbered ring 20 heterocyclyl may be
optionally substituted as provided in Formula I, and
RBaricsheabiyddinganh €1 andREkogdtiien with ORBIGAgenWhehiet the\RE® Bttaased forms
a1 BBdtituteROAN —OR*™",
2P e e oL Whi G hey ar ¢
wheggfy Ric He 8 PBYSRAA" FUBKBilal Iy or fully saturated 5 to 7
menbered ring heterocyclyl heterocyclyl selected from

Emﬁd&ﬁg%éz)f&ﬁer%ﬁ? (r‘@&%n?ltdr Ego @fmepdb(efe@rie?réh‘ﬂ'l; RPIaAE RMbQé{her with the
mtrwprtg)yvpmhﬁm’y arﬁfatgaé?u fo%rg)la ﬂﬁqﬁ'é‘?‘i%e %{/f:a“y $ tura edeheﬂerf)cyclyl and

R® naﬂdylduastamedymthn@ﬁ e optionally substitut ed as
Ph %ﬁé giﬁgod'mﬁanerlﬂMlﬁa I R? @REledi ik Bé brlﬁb &Mbigﬁrigtoﬂbt%ﬁyl and 5t06

wher ei n

R80
menliesioE REF BB R @%wviwﬁia%eawkw% i =
provitiet Ircigemule b Rithine R™thgsjheawith the iiegrado Woshihey erpaitachad sy partially

or fu@y thMLtleé( SW HE@E&@B h th@te?oc[@ﬁb@]@l%% thd 5@ TBéBEPEYHgWeterocyclyl

mayaeﬁggogge( gstlt%edﬁérpéozldﬁ%nqm%%a Il’r%}d;ojlﬁ Ji @ %Fuslb\sl\hut (9w191f tChR“‘

whemrpé"f”asjamgrbwdqdurpléqrrazla|hyl and norphol i nyl may be
optlonally substituted as provided in Formula I, and -

b I tut 2 M t hy rej , i .
Qsan ﬁﬁrﬁn-@égmeﬁ Ii c}rp}uulr'aiqﬁ W gecfggé%%%@aﬁlgéﬁségggﬂphleﬁyl thienyl,
ynomm/ah@@@wwomwn%qremltw Rirebeme thissyh Bvidivdnand isagngling maype
optu&n@%ubﬁftut@u dshbrévited i fofrhge N RE‘enakPPabgetiteeyitrathe nﬂb@élﬂh e/dlch they

are ?tWC'E(Sjrf?.-HF arpel?rrgcgélg)éﬂ%cqg& ro% l lg%uﬁéc?}%& rE?l'gf gﬂ’ro‘fﬂﬁ’ R}Q rp%\gé
pupewh@vlemwpmm ang d@éappmbwhq@a ”lerPy'F:?JidWM'I RiPgrading, Ipl?eﬁ‘ﬁkﬁt"her
liaR@abzapinfiMaaBe ofibBally@getive aviptolidediia Fointulgem Rds alkyl

susb\é\ﬂfuteg tltrb egRea{ E/S%g % T eg%s gporvfggd ln‘f?-"omdpaelr azi nyI

aIIy su provided in Formula |, and
R8 is alkyl substituted with -OR801 wherein R801 IS
EmbSinier@y/ whad RE s ghenyiLthienyil. or pybididyInRitasd REfapgetRer with the nitrogen

to WBQ%QNW ard at@ac d ﬁnﬁ% %aﬁ’l PRI EQ@FaYAd 5 B@'Am@tﬂgergﬁsﬁng

rogen,to which they are
hetemqya'cyhéad Fo'lsr‘?fké(' B‘bﬁﬂt“'iedn‘%'% Rd fully saturated

hetnebrcecemlothenta)ndorm i RE ispdeiepled Sruinstid drouipadnsisting of RBY Ithienyl,
and P)ﬁ'd%g wETRoHL @Eﬁen l thF?!}l d%yr‘ndmyﬁ%m‘ e 0%@!):%% Qﬂastlt[l@mmth one or

t oup consi

morg M@“fwf%fr‘%a?wmw\ﬁﬁg?té‘i’ frop H@ SFepP ﬁﬂ'éﬁ‘?;)'i‘g %{ﬁamﬁm 8¥36‘8r’1}‘r'° %0,
alkylnayenie-ar3t | -Or@RFY, -GEHORTY, LNREURES angr(@).8EG whereFosaitdile/! and

avke.lyl <M FAR og‘:? %N@Bst}i\&téd‘w&h%e B hbRAEH RN MHIEFendently

re attach arti al
selected P/om the group consustung of halo en, oxo, ORMO3 and -C(Q)OR?*®; and

23
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15 or fully saturated 5 to 7 nenbered ring
heterocyclyl, wherein the 5 to 7 nenbered ring
whedenemyel yl  may be optionally substituted aBCT/IB2007/001001

provided in Formula |I; and R8 is al kyl susbstituted
with -OR801, wherein R801 is as provided in Formula
. I'n another enbodinment of Formula I, R22 is sel ected

fromthe group consisting of phenyl, thienyl, 20

pylral;ﬂ;,lﬁn%i Waﬁqglaﬁlﬁd lbl%{ﬁgntt@%aﬁ?d[% ‘ﬁé grohggorﬁ!étlr% o?n)ydlrdgen and
alkylophérein abik alkglunesy e bpttoeally agbsfitueu wilie dnd a1 nfeos snbbtiuehts iRGpendently
selea%jfrﬁﬁ ﬁ\éﬁ #’&ﬁtclaﬁé'lstl $frﬂalt3§5?| WdForxpgrﬁf‘aI%Qy which they are

orm a h erocycl yl selected fromthe group
consi sting of pyrrolidinyl, piperadinyl, piperazinyl,

mo R3hanidi RTY logetherchitt ntamarpgerytb whigh theg brie atth@e@yxm elpirtjaltyyor tully

' atuF?a'té%e‘.‘Lt@q" Ahberddr PG ﬁééﬂo&%llyl’ whémﬁ BRY th '?Wemb@trég ru%l?el@@dyﬂ}‘l'may be

t1 onal subst it ut ed oVvI ?
opthna ya?.'lastﬁgeq \gltt‘bqnﬁ)gf merg s%tﬁgtﬂgr}t§ l{l pggdewm $ ec@&%@rf he group
conSMtiegj &y dRBO1 hilsgeascypropwiodaltyl i-OREL FRONRE - CEMDRT: ﬁ@w‘?%e"z. -

&2 "R8d a) 94 sfithen n
“gé(cﬁlﬁer WétdﬁBWR Doy | ) o B bighsi nmémﬁﬁeea{iiaa o

P A R A
COR*HgC(MORET oRTIRFT, and FEIORER*T°B* hlakg/l substituted with
Sg@é‘g theego]Btmar%qg“%F@%b&?gﬁntg%gteﬁgé it ﬂtelgrouB%orts%tmg onf hydrogen
and glkh WiFFSITIiah AT Rm@géﬁg‘ﬁgwa’a@ B SU@SH%UE%W‘“ o More
subgftijpentd indgpendently lseeatqsit fioorihe t;ryupswbsstmg ©f eadpoan taanenieydenxy, carboxy,
oxo, %Rglreyl %QQﬁlHrIy“ ﬁﬁ&yél%ﬁ%%%‘kk%l SRbRC hAskiIk R My drB§alkoxy, and

8 consi sting of hal ogen, cyano, nitro, 0Xxo,
Cafbaw&'f X al kenyl , - OR201, -C(O) R201, -C(O) OR201,

~ NRS @ERa0bstavied wi(-ORSR204; wherei n sai d al kyl and

al @“)él seﬁe'd@gﬁ‘rbﬁ'l W&Jp@%lshﬁg &Fﬂwr@&ﬂ%'nﬁ afRy %bﬂetn%)e/dwen said alkyl

s el GePe P B P R eT 6T har B oy Leny o) when s
alkyl-cORR(:Bs abipapt tvQ(@)PORAODS. saM @Ikylz@ay\}@ogmwylsggat@ged with one or more

subsP @Atg %a%%&&% 08)dctedfRline dREGH b8 hg BRRERgaA Brydroxy, carboxy, oxo,
n

4 Lpdepen tly selected fromthe group consisting of
an &'VOgen and al kyl, wherein said al kyl may be

optional l'y substituted Wi th one or nore substituents

I ndemnﬂem&wmeﬁehé@toetb & e dubsit@sowip 65t sitekdin@® ik C; to C,

alkylmf{cﬁgfyh ub@ﬂ?ro en dorglﬂuo(?ﬁ&{bﬁt%utw and R6B toget her

ey are attached form a
partially or fuIIy saturated 5 to 7 nenbered ring
hetresreagesnibodinvdne RBISIT, t®; dikyt substiturexndoien-a3°' r wiegein R*' is C, to C,

alkyl oPﬁo% %B&%Jtef‘-m% 1b§ or Qﬁ%drg Elﬁ%tltytercny ba%ﬁ 'R'2 %ts%%ct}% Frgln gﬁegroup

consigtirg 4§ phwhﬁv@w g p@wd'wy eyt\%r@@ﬁhe 'ﬁaqhs%ﬁh'efcw/ éﬁ%py"sw may be
optioahllyslibstitutdeahth oné?ér@)d%ﬁlibshtuﬁﬁ)ﬁﬁémbnw\ﬁﬁﬁtbaﬁﬁ@ the group
consusfxﬁc{e%go%% t?a@o%;%n aﬂﬂg -0l Qb ) @i QRmheg bams Whgrem said

onal,l y 10, stl
alkyl\iiay e @pONBlfy Sttt tes v PPQ ‘Efé‘?ﬁr é%:f ectWR ?1r %m ?'}‘?eR glaE?up
indefeAB&ts béle@edforhtb o@emconsiiNg @BhydrdgeOpEa3). nGadhédRR6Dsdiment, the

< A e 00 A Ml 0 P

| mde&e@ﬁ%nﬂsﬁtlwgeddfonhtyaer@greeff?ns'atrve ORMYEgAXY: ke 550 ("aﬁhyéateatoxy ethoxy,

hydré2g@&thand (REBR, -aldgH(QMgY, -REHRtanoR8(d)CHUOBY)I tuted with
one or nore substituents independently selected from

t he group consisting of hal ogen, cyano, hydroxy,
carboxy, 15 oxo, al kynyl, hal oal kynyl, hydroxyal kynyl
car boxyal kynyl , al koxy, hal oal koxy, hydroxyal koxy, and
car boxyal koxy; 24
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R8 is al kyl substituted with -OR801; and R801 is

sel ected fromthe group consisting of hydrogen and
wa@bkdoyh2zaber ei n (a) when said al kyl is nethyl, PGHIER007/001001

met hyl may be optionally substituted with 1, 2, or 3

fluoro substituents, (b) when said 20 alkyl conprises

at least two carbon atons, said al kyl may be

optionally substituted with one or nore substituents

i ndependent |y sel ected fromthe group consi sting of
hal lbgeetheriepipdirgnt, Redy BoiR s alkyl substitdiad Wil &y ny Pheri R s Gy o C,

,alkwmbm sEHshOdH et ,,2, B fiueroGlibdtittetd zat Rf1ang REPsbgdmetr aith the

nltr%qSP ;]o w)%%qgrey a gt a%tlu&li fgiﬁxoalhétﬁoc?aylgae&éﬂ féc%ﬂhg 8}95!7 consisting of

I'tut
pyrislighinyt, P'P@I"@é'ﬁ!' QO'Peraﬁ'"é)n'@PfﬁEQ"“lér?@éﬂ'?’r‘?@h‘b" whgseip dhegyrreliginghgpiperadinyl,
ptpéiééﬁi{/| midkBSIn A éﬂd&ﬁbzmm)m mafReddptioniesudbiutBB@ih orie ociotetsubtituents
mdegﬁgtieml os%iecp Sorgxr}f ql_fgu tc'oBsLl'sFt F%gf}’ls%%gﬁn alk t gﬁm %ng 'd{85nfh6°1R6°2
whegeim saigalkyh gubsttugsh ey be oqtlﬁna@hwbstlt\gﬁ@wmed:ir ﬁwe su ibtea sRlected
fronk 1€ gfsdp a&&n&yrlg, oftdsReé’nsd 0)ORTY, apy FNRTIRFY; ameREBER°BOR™™ and R ar

inde%% Qﬁé ?%Q éd'rji@g: ¥\§ idti E? Qrﬁlgdrgéenréﬂﬁ GikpY pﬁ;no&gtemb%dlment RE "

onsistin
is Chgpcﬁ,@j((yl supﬁlp th -B kwherem(ﬁqsz ) @( Qﬂf)ﬁg@@na“mgu@gwgzwth 1,2,
or 3fludd@ubstutehRRERO &6" anln rffabgetreawith thahikgden I&H\yhlhethey are attached form a

het opL | %naﬂ l}gd f%&\p %% 8&&&%&5‘?%%%& gggra(%yl We b egvo%p"ﬂglﬁlnyl wherein
the pln@ra@md)we@éw.ag@ mﬁ@h@mvlmﬁdrbeg@twn%lbfaubaﬁt'wﬁd With QP& AP HE r

subSipdiimaRpéndeiitiyseletied fadne g lgroup birsisyrg, of amako griogly, methyramy!,

' | h
el AR M R e
CHEBHRAR g SO Kol CHERIQUPE, A CIN e R ityfer smbodman, R* i
C, t0E} By yybstittiladwith —R°Fy dnepetly RE feym fo G4@{k) dBlihally substituted with 1, 2, or

o GBI BT PRI b i e R o o e
pipgrzinylwherein e eineraring Mmay phertiprtaly é\t?swﬁﬁwmr%mm %TEQH“G“S
indpBiknilyselédtet dortthealrduplcomsixtingetahlbrp, ydivsy,inathyé d@thyl priapy,,
hyd%X){nEJthyﬁ h%rb&&étﬂyl%@é&yp‘ré&yﬁf&rﬁc ) JBRA ENEHFER @, her

ttached form a
CHZH@f%MC@W@Q %d %B(rﬂ)?'ﬂea é %ﬁ)ﬁ\‘ nsi sting of
pyrrolidinyl, piperadinyl, piperazinyl, norpholinyl,

anOln thﬁ@@ﬂnmd.menww ﬁsed:ﬂo bhak@ylrbrsmhtb&iwnﬂaampwp@é.a@w%hélc1 to C,

o R T 2 D oSSR B e

consistide pfaamdwharhq/pys@mmhecelrfth@menw@n@maslgpylc"méaesammg"wbsﬁtuted

wnthrbﬂla Qrgrﬁ?}ﬁ s@sliibnts sfdRRQ hom%‘é%r}o@(c@)&@ﬁ@ $R@Q%X){J \M‘ilei’oewd)ro methyl,
a subs 0 sy
metiy PG PO PR TRl i Ce R bk B el SHRIG iy, anc
R* awirRT musthey with the@RGOE) to-nBlcEREGRtached foNRGWZ!Y' sa'ﬁ@jed from
loon58RE o ERadiRd pl%’@ﬁnﬁraﬁd mbfbﬂ&ﬁﬂrmﬁl‘&id e ppkragihg tiperazinyl, -

andﬁ&q\]ﬂltg\ple %ﬁbb %B}lpé\ﬁlysuégljﬂf?%i {h o& grr nq gl b%{]@ ff\g gé/ écteal fbm the group

congiaiibg ofi chigroe by dyeixy, wthyRBMoxym@vlehmromwl |hgdr@1ypt0@ylc&*h¢¢9y'b)zNH~ -

CH(@n{)CQWw‘s)'NHz SORH(EHDEH, “BHLAT0I0C(8H;)s, AtHZ(DJam) BAd -C(O)NH,.
titutents and R6A and R6B together with the

nitrogen to which they are attached forma o L
h etlreamcwywwmné@? ischyfidiyhsubR@uted withmetberyi BY ifpgRoftogether with

the fHrddRR ﬂ)dfllH‘h‘)’\'theyFé'rdQ&faa’?ddﬂUrh a’;\ﬂ&r&wypbﬂiohélwsuhﬁﬂﬁlfdﬂlwuh oh&6r more

N L

i ndependently sel ected fron1the group consi sting of
chl oro, hydroxy, methyl, ethyl, 15 propyl,

hydr oxynet hyl , hydroxyet hyl 25hydr oxypr opyl ,

- CH2C( CH3) 2NH2, - CH( CH3) CH( CH3) NH2, - CH2CH( CH3) OH,

- CH2C( O OC(CH3) 3, =CH2C( Q) OH, and -C(OQ NH2. In anot her
enmbodi nent, R8 is
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Cl to &4 alkyl substituted with -R801, wherein R801 is

Cl to ™ alkyl optionally substituted with 1, 2, or 3
wo baonzedsdost i t ut ents and R6Aand R6B t oget her BET/IB2067001001

nitrogen to which they are attached forma

pi perazinyl wherein the piperazinyl may be optionally

substituted with one or nore substituents 20

i ndependently selected fromthe group consisting of

chloro, hydroxy, nmethyl, eth

hydﬂ@ymfwkymomﬂopy',hﬂidt%ﬁvmI-CZW @%MbypﬁzCH(CHa)OH, -

SO CEmR)RY CH( CH3) OH,
CHQC%%EQ‘%C(M O%Om‘i((r:\mc( O OH, ;nggzpr%,(%% (I n ;not her

embodi ment, R8 is Cl to CA alkyl sybstituted wth
Embdd0dnts \mpereeﬁt ris g, plgermﬂ_oqur@qpyl BE ag¢ Bylto%ﬁ‘ﬁ'?rd’l‘fﬁ] qh? nitrogen
mﬁmhbﬁ éﬂ’e%ﬂa&lﬂeﬁhor% a Pyrrdliding, bipetinys pipsiazinyta mictphdRao, and R®

S I stshe group consisting of phenyl and
s lr*‘l Fed"y/\ke% n the phenyl and pyridin
yl

Upane@n@bdilmemwbgqrmv'aﬂ & is sglectrd fiere therorawp F‘@‘S%'E%?flpt‘whf"éeﬂy‘ and
pyri FJI QHeRSh thé Q"Lﬂehﬁ tBIERY RnE BYI—In§ Inial Ge Btiohalll sabeyituteaiiwitd one or more

subst sdﬂ%pend ox%é et ho |§t|n|2;36?I ga%% gr%cj_g; alkyl

ankeamoa%Acm Recaoo@@‘ét ﬁ@"mw L1 -t$é0)eﬁt 'r wspin id alkyl @d alkeny!

subgthﬁ)‘ntsa’fﬁﬁ/ b@tobtﬂﬁxalﬁls,uﬁéﬁfm@damth @ﬁ@érm@df@ftwbtltﬁ@lseﬁde@dnclfehmeé&&ed from
i Stin opi_per @i Perazinyl, an

the %PWJ%O(S‘F'F P?&ﬁ eqreglox ﬁ& 0Pl RE! d&y 300!

A e plper |nyI pi perazinyl, and
norifioRi"hgnd R?a;aredede@mqeoﬂvéleleyfe%m{hietgtﬂ%SO’WSE”PE efihudregen and
alkyﬁ‘f%@reﬁléaﬁtalk lUﬁ?tb‘é oﬁtﬁinsqutseslstufuwamnh bee @‘rnmn@subemne'ltssmddpgndent\y

seleﬁ{% ?rBrQ&éet QHOtipy 0ﬁ5|s lx%ofq'\ta PW%E%{W 2N i -

(R EsaBprigin RGP SHBIaARe) PES) @ ey
selet@h‘@@?%e@;bup&:ﬁﬁ%usﬂﬁé @)lerﬂldlnﬁ5puddﬂacﬁ1§0blbae7lwmmrszamm andR2
duazﬁ))m)@ herelr{NI M% Pffr%?i@l %)H)te%gmwl J;{Er% Iy ﬂﬁ%hﬂlﬁﬁ’%r@ zgﬁﬁ/l may be

ar e a tach
optn@r@ﬂm@stﬁws@w&mm mow&v?%%ﬁ*ﬁv‘w‘déﬁfﬁ%%“\f %ﬁ%ﬁe% Fh %H@“‘br
con&18g of r@ukmgén helegehscyaed, exd, ety f-08f,+0@)RY o up(@ORET, SIRTG, -

h €0 s Ima op¥gnally substitute
Rgo)Sgc;} %8%% %l;_ Oﬁ né/r%m Y ik X yER y%@ MR IIy bstituted

1001 ydr ox 603 03
wnthwapwvsﬁ&}wwem seipgies fromihe Riqyp con “@%}3/ @4{6&% OR™ -
C(O)YSRECINREERY Db c<@m@e@74cﬁ(dd43) 3, -CH2C(O) OH, and

- C(£iNeks a;mﬁn 8% lﬂﬁ&@%ﬁ}&)&cmd Roh e to%nwﬂé Sf H_y’arogen
i s phéenyl I eny! ogmp&%h] Rg@ @
af‘d\ﬁikt/'hw'?%%" i@ F?"bﬁena”d§ t & aé‘t‘?et"ﬂta? rséb Yedo o‘%f 8?'???'5
subfyuehBlinddpengently pélp@edicirmipe gropp mamgroyhalmennwapm ddrepy, carboxy,
oo Ko e D oy ™
: group
carkogyd¥t i ng of phenyl, thlenyl and pyridinyl, wherein
t heR*RRalyhaubyttyted hutre-lﬁ)ﬂ vaadd pyridinyl may be
Optgeor; dJleY:te% %l%ttﬁet d‘l%tﬁJdCOH\élgtlhg Qﬂ@dr@{ger{@nﬁ %IkylSM*éﬁérﬂ (avﬁﬁﬁn%ald alkyl

is n%gylggagmgtg)b lg%}sgg Pﬁeﬂg%%ly Slbts%tuteglwﬁg/? %8’5 @OHSI ?tmpegsts b) when said
alkyt €ORpli€ds at legt GYaR2E:DN ato@ECa@RIGIMay: NF@p@qumoSubS%tnféd with one or more
substlﬁ{)e 23R ket %él@dtéh it He 8lols) bordiehgdr k&6Wh, hydroxy, carboxy, oxo,
stituents may be optionally substituted with one or
and@ly®! substit uents i ndependentiy selected from the
group consi sting of hal ogen, oxo, -OR 203, and

qn@)n%%odm@ﬂdRRg @lio &3 M @Balttd%d&ﬂta —af% raeaprItient loyc, alkyl
r.ou C.0 SLI §E|
opugalg oSt 8- S d G0 RNl B hge e %’9‘1"99“ Borto sl

substituted with one or nore substituents

i ndependently 15 selected fromthe group consisting
of hal ogen, hydroxy and al k@%y; R 6A and R6B toget her
with the nitrogen to which they are attached forma
het erocycl yl



10

15

20

30

35

sel ected fromthe group consisting of pyrrolidinyl,
pi per adi nyl , piperazinyl, norpholinyl, and

waelr@zapi4ny | , wherein the pyrrolidinyl, piperadp€yiB2007/001001
pi perazinyl, norpholinyl, and diazapi nyl may be
optionally substituted with one or nore substituents
i ndependently selected fromthe group 20 consisting of
hydr ogen, hal ogen, cyano, oxo, alkyl, -OR601 CKC»RBOl

o G B8 i St 0 SHTEH T o

substitthests 4net REHandNBDRg B2 Wl Re wittogendmwhion thepare attashed iOtnment
hete C%ﬁ ts@lgctgd’ R4m 1B %%6;5 %Qist%%%?b;ﬁérbﬁ%l ) gggﬁh@ %B mor I3wherem

the pipRyad erz dﬁ}?&’“g@&}'@% & °PFﬂﬂ‘é § Sé’éﬂvé’é? 8‘6°V9 In
anothercamiiotlieneg, &fije Cc triatiylisnigstinkedtwittir-8 &wher2® RANd @iltk Gh alkyl

optlmgfﬁbgtlt&t@a witfd, %, %Q%rég&sﬁﬁg%sazké’éeléEBM 199 b REBhdidMing of

e A T e e
abotea bR anet R & agethbryveth dheynitragem tvovojch theyyecs, attatHeglfigrin a heterocyclyl

: seleE\@Jj ﬁ’% YW bup c@b(é?d’tu%@lpg%&wl pl;feaé'zp@()!rﬂi Kt liny!, AnkR¥FMNne

h K
L I N E R CR
anotherambiienegt Blip Ce Brik iatylisnigstitufedtwitd -8 mhenaid Rl lisyG1 to Ca alkyl
optud“fQWs%bghtL(té’a anie@ o?@'fl&ior@&!ﬁébtuteh@ Fm?épméhyl walefh tABBREYI may be

substlt 4
orralictPr G & Fitshe SHoR, e Pl Pochier i B aigheni8hBin ey
are dtimohesidoipomhedtrosysly! sslagtet! fadnktyrb oreelly cyeistipetaf pinerbdiy! and piperazinyl,
wher%mﬁé bvbé’rta@ﬁlyl whd rhpe%%yl@r'ia "E@roﬁtlonﬁlwkbﬁbétﬁdt’éﬁ%fprowded above In.another

£ | from Lk
omop e < By s St s AR R 5. O Blonsn
subséitutsidivath 1emaﬂm§ub8tmﬁents Réls W@nMpmnRMsugqj{lbquﬁsmcy@ed above,

and WAtahd R%Qéethémm Rk Filtrgé%ﬂlo Wlﬁcrﬁﬂveﬁ &re Gachbdipim a Pipéra@MAlvhirein the

or oro substitutents. In
pioeila i e Rty sRrolisb 88 Siev ' 56 o
2007/ 122466 PCT/ 1 B2007/ 001001 substituted with -R801,
MﬁéﬁétﬂérrénB%@%ehtSRmcl 18 CHAIKR Iskshitueatwita BRI, Wheridin 59" st &6l C, alkyl

optlc{naﬂd s%:hstﬂzmedo \/{lwg’l % 9 FlL{OfO g’u%?tﬁ%tler!itgt@ %{'ﬁ@g w%%matpg %yaﬁﬁél may be.
optighalfyrpubstituigst asrayided wovg@p@ R end Rr drgsthes W@l? 8 pitrogen to which they

are #:@EHed Sérinthetdrodptl e&ledtidTitm thp bfoap echisisyg, of pipekadinyl and piperazinyl,
whergﬁglpep[@é%ﬁcy rjlxyl arW%%e%'znﬂ | n‘ta %e Bbtﬁ)ﬁ% ﬁ/@h@ﬁhﬂedpels%%vgiég glycjve.

ptiona stitute
provi ded above In 5 another enbodlnent R8 is Cl to
I4néthdepmbsdiisiti R°ud @do @, bikyl siRB6tlied wite F—E‘?Oh wR88ih R®E i@, to 6, alkyl
i,0 2
optno?Alld%Lngnkut d%ﬁw 1, f‘% é%uoﬁ%%%&t’it&téﬁtf% epgh? |4yl V\%eﬁ?lrtag’pyndmyl may be

Bstituie rom t
optiopgllyspastifutay aafprovysﬁféwve &nd Rpmi Bi ﬁ%ethe\m@n 1BF AitrpgRe twh'ch they
are ditB&RY Foraratbigaydzindiwngleinrtisey pibeazinyt ineyisd dpfiorslip sibistitutee ds provided
abovRl ovi ded above, and RCA and RCB together with the

nitrogen to which they are attached forma

heterocyclyl selected fromthe group consisting of

Ipepenadmbydimeni Rier @b Oy biky) autdtitned piio-RHY Wherah & isrC.tthi 6,4 alkyl
optloﬂrglelgh&%{u?ewmx I1 )2, Bll @ﬁfo ugytltuterﬁg‘a{ Wy%?rﬂjl 'V\W\)é#elnr[ﬁé/p}?ﬁmyl may be

iona provi ded

oploB R SRHSHIRY = RIS o4, GnE A (et 1L g whch they

are attRB@d formlagiperadinR8BareinsheHipdradifgfimay beydptionglly sunsttldey as provided
abogubstltuted with 1, 2, or 3 fluoro substitutents; R2
I's phenyl, wherein the phenyl may be - '

27
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optionally substituted as provi ded above, and RCA and
R 68 together with the nitrogen to which they are
w@rdoaakaes f orm a heterocyclyl sel ected from t heCOIB27/001001
consi sting of piperadinyl and piperazinyl, 15 wherein
t he pi peradi nyl and piperazinyl nmay be optionally
substituted as provided above. In.another enbodinent,
"R8 is Cl to C4 al kyl substituted with -R801, wherein
R801 is C1 to ¢4 alkyl optionally substituted with 1,
2, or 3 fluoro substitutents; R2 is phenyl, optlonally '
sidpsthit ertiedingst, B 5\, ¢ee, aityioubstitutegidth Reﬁﬁ* ahereRAR" is C1 to Ty alkyl

optu§n%9f§d3§ﬁtut\é€é§v|§1 f nr?eorry V&Egﬁg%tn&@nmzﬂbsé}&%&ﬂ frafmBheé§rb@cdoasisting of
preapENAPIFEBLTETORE SePrgn Bl A s ey Throetinaty

subgtinaécheith ametoo choreeubstituB®s indep@ideantly @lected ipin thadseun qopgiging of
hyd}’é!&% 'Halo%%oélgyl V\’@ﬁm' L& 1 NR3°‘I$9-2 bRy $78) aa?°kWheremr%taid@malrﬂaay be

fo03, BT Qo2 S di L
opt@r@ll)p?p‘bﬁaytﬁg,ywth Wﬁeorr g]oHa —tO%é Iﬁw %dl r?ylz EH]E% gre ua eg)éc'ndeﬁﬁllselected
fronBb gioup beresdtissof pydveded @od alb/b\lﬁ'eanoﬁlﬁdermde Rﬁg@@1 to Cs alky
sub%t?l.ggc} J}ﬁ‘-.r R \phetr(Q@Rm .E b%fm ai'kﬂ o)MHnle subtedanit 102t heslo

sub@ﬁutﬁ]tg B ?cﬁ%rﬁgq%g g?% trﬁl gb(él'o Q%Sﬁyrl]g o(?gég g.%r }9%9? Hﬁla%hsxkll.é?gn the R?
phepyl ARiE@danydyricing may pe priiziatly subsiiiyted wittogstei ap mard gpbstituents
mde&gpdamfl} ééie%@d %mﬁﬁé’é’rb@ec@nsﬁgﬂ@é/ & -hydrBxy2Bvdrb, Gfuoren?ﬁéldyl diigxy, ethoxy,

bst ted wherein
hydyegymethyd @P%?Ha CQOQ{H%?PL{ o'BC g?ﬁS E% ted with 1,
2, or 3 fluoro substitutents; R2 |s pyrldlnyl mhereln

qm&omér élgﬁcﬁ)ﬁhenw |st@, to @MIHy%@&t‘tdecﬁMbﬁﬂB‘f UbreebiaB™" is C, to Cy4 alkyl
provi

optlﬁriuquf wéwutpgwm’l CZhort f oro§6bsqltu893 I&‘Qgﬁé Ig@r%g‘éﬂhtehw&mﬁe nitrogen to

Are atta
whigi tp«ame bitaghedrlaen e heterobyslyisielseledFPmifle Frp CRRSIIPA PaMETiFpY!
pip p Hrta%F'yl aﬁorﬁlﬁdﬂﬂyl dad dla@bﬁylewhdréin thi (ptni’r&lﬂmﬁrmmdadmr]blperazmyl,
mormliyl i aéxgl é?z?pény&}ayé%(o 390 B iui)gtuﬁgcl Wt omgl:!e suw%’éﬁlb n.

indépendentiy3sefelcted rfrgmsim)@wpt Cl?t‘%fﬁ'ﬂ% of hggroger., W?qean “H‘W‘ O%e?’?ﬂlr? (ON
REGRE@ \NaFdirdanydikymBlbsi@ent Ffay B@ﬁwbpb\eﬁbdtynaﬂw bsttsiitistet! @il arse or more

oAb B A O ol At
R®het RT rere meqﬂnwlaa@'mﬁd frﬁwh%@ot&pw%ﬂ@ﬁ A B’SE‘E ?’tdlﬁﬂké(\é
as provided above. 27 WD 2007/ 122466

PCT/ | B2007/ 001 i e
fg?h? gmRa bmethQt]‘ 5'?0 @thﬁfg%tﬁuﬂp@\%ﬂﬁm t%? Mi Q%d‘,fbc Ikyl

opumnasww@gwmaﬂ pgﬁ fwwww&e@& Ri Fﬂd %‘B B o e o
whn&“th&} ark ditRAESormR2 hetSroeyelyBs@tthdd froro metdn@.lpgqoosugmg of pyrrolidinyl,

plp?rﬁ r?’y@:tperggmﬁ mor?ltul;bﬁgw | ana b cf%m/’l wRd¥n mérdy%lfahhk/h le‘é}Sd“lr@? ,Biperazinyl,
AL AL MV ol A

|ndépBﬁ|dH&@deteldyroﬁeh£@btﬁrboﬁmmlng biblogy, bydioxyoetBy Sty msthyl,
h . @)RM! ICHQCH CHa)OH, -

G el i ?pa§<“RﬁbN”208a8?“e?%*“§a? 08l Rl o B

CHP)QS5H @l )y~ QG QP #lC (H't“'ﬁz one or more -OR203; and
R201, R202, and R201 are independently- selected from a
tllﬂ%e’no %P&R?o%%g@k %ks@ue%d hyrﬁrh@@mp@a@.sahwlphewnarwwtudnw wherein

the plrggghand Wéﬂ,ﬂ'@q rﬁa)ﬁmtl?r@llmjbg@t&wnm c%% o? Fgﬁe sugsni rgl?{s selected from .

the Stop Borisistircbf hilbden1cyady, nip, Bo falkybelkertD -@R S tGOR e nC(QIOR™, -
2d2 € tred. ShisstiiuBats afay pE eptivhally substituted
NRfﬁieny? gﬁﬁfgyr$%$ﬂ@&hﬁﬂﬁéﬁgﬁﬁ£ﬁ e R2 phen§|, t hi enyl
and pyridinyl may be optionally substituted with one
or nore substituents |ndepeﬂgently selected fromthe
group consi sting of hydroxy,“chloro, fluoro, nethyl,
met hoxy, et hoxy,
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hydr oxynmethyl, -C(O CH3, -C(O CH(CH3)2, -N(CH3)2 and

-S(0O 2CH2(CH3). 15 In another enbodinent, R8 is Cl to
wW@4007dp3e9é substituted with -R301, wherei n RSORCT/EB2017/001001

to C4 alkyl optionally substituted with 1, 2, or 3

fluoro substitutents; R6A and R6B together with the

nitrogen to which they are attached forma

heterocyclyl selected fromthe group conS| sti ng of

pyrrolidinyl, er adi nyl era2| hal i n
with giRiordRCse SHsSHyants 'wﬁ-a@?r&eﬂt'vtsra'éctﬁ@ o ife @r% onsisfi %e?f QB'P j %0, -
ORZQSlamer@(U)@R‘IOS andmor phol i nyl , and di azapi nyl may be

bl b
ggﬁhﬁggp éﬁgga"t ?r%'l&dggﬁe%ge&ggg?ecmeﬁo thd Qoo SBsd to\"ﬁﬁﬂ;o%en and

romtne grou COﬂSIStIn :
alkylhwithreiyadid alla Mgy Baoplianady pubstiteied wong,og mO%( Ntueﬁéédlﬂ%%wem'y
seledtétewcfm fie §|’cblu§| c@lskitlg & bisdent ytiexit andakokye may be
E&b‘gagﬁ tﬁaeglﬁegwtﬁ #ﬁg?\groggntt w@E\E QS}' ar@ﬁ&h@@%rn@gﬁet@gg‘yclyl

uent”sel e fromt
sele@@hfgqrrsﬂwp ,gg)ug,eons@:@g of p@r@ ok pgﬁ@zmmnﬁ mor%m yh/vtperw the
pipefR8V, siazRG ) dndrnérphdtiole pan beatibnellg elbstittited wit one dr I@re substituents

seled] nc,gtu bt &vﬁéduﬁkgﬂgtﬁg ng/o%g%g% gé}fc@ngydx?taﬁgledéhﬁan KO, -
C(O)Q%OGINR ¥ eNR® Ii%@ R’s. and -¢@ N%s 1§| k)where@ﬁfz %W&ﬁlﬁySﬁ“bsmuem may
be o§tkbh§|tylstlbdhﬁjdad\wth lendLor nZare SubsBudnistseleotes s tiet arouprrbssistiRB et ,

and tsohe das 643 © to which they are
halo%etnt $the % Fér otgllﬂ:gll\“# ROYERY y

sel ect ed f romthe
coff T nPg oﬁ“"ﬁ/ PRTAaPHy P SEEST U 19190 BB Ay rosen
and aswl meteiny) saicorRit! aoii &5°A plkytylay bewbraipwslip ststituieg mito bieddr myore
subsmugrﬁ%%g%ﬁ%entlpf ?&:’fe%@oﬂythe groJB[E'OQQQ%b Bdtlalogd d:yéj'loaliﬁﬂixmébrboxy

ovo, S, PEIGRIRPY. @quxYﬂﬂ‘é(B% rfa@ﬁfwa@y% FEB’fVeH""?ﬂ"iS’H {‘Hdémaf‘%?i% and -

carb&@8i’dxgt i ng of chloro, hydroxy, ethyl, hydroxynethyl,
hydr oxyet hyl , hydroxypropyl CH2C(CH3)2NH2

AN G e I B e SR R

whersfaltim:;tredyl Bnoppriting mgy be prtooslls isetsiititgd oith prdsery| haiagan, alky' OR
C(OR™, INHanKds _ WRRTRDIR®BRINLBR A8 8RY ImaBE opibnkIfi sOYtitutaywith @ne or
opti,Qnal Iy substitut ed with one or nore subsitutents
mm%QRec*t ed from the group consisting of hal ogen, cyano,
ni RF,R*Breod RET 4rp indeprnkently selectadritopnthe gropryareigting of hydrogen and
lkyl: -C(O OrR201, - NRV01R202 and -S(O 2R201; wherein said

o Y e

sele@eﬂefrqm thergrogp sarnisistiriotal e'nergdmwhm@ﬁmémndyn%@}%@ﬂ Whereip 8%
plpertahlﬁyl %’é%%lnﬁjloélﬁi rﬁ&rbmn)ﬂ)fnahﬁé SgiemkIly SutRtituted @it Bfklor nadnelsubstituents

sele@é‘ &tgagw%?ﬁ%s téng o? él%gen a%k ? GRZQn %ﬁ@)N’Rﬁdﬁp’Ewgﬁgﬁ 'séfd alkyl

con I'ng
subséifuint |may\hhewt@p¢-|ly§atps§tu@|dwr1 owsag; np_pée antmpqﬂ?pged from the. group
cons%u fLéRﬁpaeft(Wdﬂ?”Oéiﬁ QIR Bffearubst i t uent s

e v, B asieRlibdt idrogen
M e R e R L R
and alkyh nltrogen to which they are attached forma
heterocyclyl selected fromthe group consisting of

B B% egghﬁ%/qlrhergldl 8Zt| Q}y lkyl @urbgtltmgﬁ Qﬂt@l h‘my I\thﬁrlkemrg é h@ C, alkyl

ol 1 ny
opticppltyisaréitute wiilBs4 iof @Jtheaﬂo wbﬁtﬁutem@ Rofe SaisFiet éfawé'f% Qfﬂwgs's"ng of

phe@ﬁéne%@ﬂ\yff WSk R BEGU PRCBNGHS afbe Gftiohslgsogptitufed with one or more
hal ogen, cyano, oxo, alkyl, -OR601, -C(O R601 10
C(O OR601, -NR -N(R601)( O) R602, and - C(O NR601R60z
wherein (a) said al kyl substituent may be optionally
substituted with one or nore substituents sel ected
fromthe group consisting of9




10

15

25

30

hal ogen, -0OR603, -C(O R603, -C(O OR603, and

- NR603R604; and R601, 8602 R603 and R604 are
wo peependent |y sel ected fromthe group consi stPODIE2007/001001

hydrogen and al kyl, wherein (a) said R601 and R602

al kyl may be optionally substituted with one or nore

15 substituents independently selected fromthe.group

consi sting of hal ogen, cyano, hydroxy, carboxy, oxo,

al kynyl , hal oal kynyl, hydroxyal kynyl, carboxyal kynyl
subshtpmwecrﬁslfr@@nww qqy%%*'awféﬂyﬁfa&wCh'%{?rd'umedf‘%f y“a%"l’&if)@ftmxy'
hydrdx@maiig} J0e0)oeir O DBITH,)., RN(CHs)., 288 eSOSCHE(CHEN 4rde gr oup

gggﬁj ﬁ& ﬁg %ﬁhepgﬁn}{ nn@%n%’%n@” tﬂééJ %%cl‘gl}%lﬁ{ Qhé&gScyclyl
seleajgct frprmhipel g@xg,conﬁlgqnggémpergglwy |p1per_am@5]d mo p@@frem the

piperbiRAD Lig2EEZiny!; ardttbrohd(ry) RE2EElGptisaey Qibstited \ﬁithadnley* mbm@\subsituents

t| onal | n r 01,

selofisd r oty Y Al ety iy @Ry syl
hydreyyeyapy!, c@qu Sl o@H%?yF@%%'@%ﬁ Nftrcr CHa (G Fe) Ot %‘A(Qiﬂﬁ(CHs
cH.GROH, egetdieN th the nitrogen to which they are

attached forma heterocyclyl selected from the group

consi sting of piperadinyl Fergglny

IRrBRqYIes PMBGAIMERh & &5 vt %@S"tﬁﬁﬁfg\é' yyhere) %er'%i‘?'?ﬁﬁd frogrie
groumnﬁlbmigldﬂyﬁdrd@jab’ nighyD BihiyIpavail drapyisaiasdin daistreelhyM ettyl @raerapyl may be

opttorrwr[hg/ %U?SHB%% I\AXﬂLfI rbt(ﬁ 3 flﬁ%ggg&fﬁtqerftg ‘E{m ! %Gctgé P&Pth%%ﬂﬁj'p%t)ﬁﬁﬂng of

wher el n
orengr PuoRyh e .pbwmmmﬂ'rtyéqu BienelysueaBied ik eg or more
subsiitbérils @nRted fromMtHeyraiplastdidibgoithydrekye ctiad fiioroyméthyg, menaxy,mEthoxy,

hydro%gragt&@oﬁé)ggg %@gﬁq Nk )aGBG'Q(%)nCHQBQ JGMBG03R604

. are ind
seReaped reastet wih s @uwee éﬁw‘é‘,'? %thwgaf%?ﬂaﬁ'gﬁﬂ’rf BF&%Xet%m%YC'V'
selecaddiipn thé groamnmbisting efyiycetkdirg’h biperR8nyil, sanCinotpbol B4 vetlekejr the
plperaﬁm :_)plipte"éltzﬁﬁ1 %%rp‘h@ﬁgﬂmamed'p%rﬁllm;mdt& With dn offhor! ddtituents

subst
seleciadtiiom the,@rarh %’“S‘wg Pfs"“?é‘f 8}5‘1’%?8 ?‘P%rﬁy?'ﬂ’g“&ﬁ% byd“’xyemy‘
hydraxgorspys +Cg (CH,).Nh ePy(ICHaoH (GHsNHE @YGHGHEPHI 18 HG6)0C(CHs)s, -
ln@Rdo i dinyl may be optionally substituted
BRI e R O o O 2003/ 105406 PCY | BY007/ 001001
substituents sel ected fromthe group consisting of
Imgratrex gmbadiment, & isfolidinybsubsigetey vith metberxgsand Petm;b&/ together with

the nﬁ]’% QJM/H@K m¥ are aftdRAdHRn a p@é@»ﬁ:}ﬂ(\,@b@n&he plblérﬁﬂ%/) rhay B&6btionally

substmjt (? %{ cwe bm\#q sglﬁstlgjﬁrés s%‘?céed f{othfgﬁ 8’%“? 80nsnsté‘ng ol?cllilgrg hydroxy,
ethyl, derexmsa}*wl wydroxgethdyergxyprapith 1afrleC@HaldiHc S CHOCHEHNH:, -
Cszili 969! -OMlcoPdEnAZ Lanto)aRdardie@)uHi; Bid RS proBbiyethiie
5 pi peradinyl, piperazinyl, and norpholinyl my be
optional ly subst ituted wit h one or nore substituents
Emberinents ofiFermwia lt18e gr oup consi sting of chloro, hydroxy,
IrRSHRYEmboMdnemt Xy mednidr contpyiskseipbunnb havidgyiel Q¢RIFe0 Fbrmula 1-12 of .
Table CH2C( CH3) 2NH2, - CH( CH3) CH( CH3) NH2, - CH2CH( CH3) OH,
AoHPC( O OC( CH3) 3, - CHR2O(O) OH, and - C(O) NH2. 10 In
anot her enbodi nent, R8O thyl substituted with
-R801, wherein R801 is seleg¢ted fromthe group

consi sting of hydrogenoO Nyl , hylR? and propyl
wherein said nethyl, ethy] and| propyl may be
optionally substituR Wit 182 oN 3 fluoro

substituents; R2 is selNecteld” fromthe group consisting
of 6B
R



10

15

30

35

phenyl and pyridinyl, wherein the phenyl and pyridinyl
may be optionally substituted with one or nore
waaiwsteeent s sel ected fromthe group consi stiPQr/tE2007/001001
hydroxy, chloro, fluoro, nethyl, nethoxy, ethoxy, 15
hydroxynethyl, -C(O CH3, -C(O CH(CH3)2, -N(CH3)2, and
-S(0O 2CH2(CH3), and R6A and R6B together with the
nitrogen to which they are attached forma
heterocyclyl selected fromthe group consisting of
Whefﬁ!“peradl nyl , piperazinyl, and norpholinyl wherein the
pi pérsagidis, oppunplyrsazstituydd wita ok oroviqahialbititydntsiedepbralently selected
t Al sty BB, € nWrLtl% Qs[bel SRR a‘wmtcyélm&t SOR®" .
rom 1S 0 a
f ;?I 8{b d E/oq O% ﬁL ; I‘O%p £ONS %aﬂf | org. zhydr oxy,
c(o pr(%rOQW@B TNR h§dr d\%ﬁet)ﬂ R 2R oRy pr opy! ;
’)aaNHS(O);Rva(]éEhB)s@-Iél@H&)M and GKAEH(NGIR)I @ity substituents

)N@F"?@O@k’s
may bQ_Elhe g%qg@d%’"f on%%%eogugd)t %qnd’egérﬁ)e{}wt%ﬁlteggd {Mrom F]he group

Consﬁﬁ'ﬂ%%?'ogﬁhﬂxq?@i? arfidFgB)9 get her with the nitrogen
t 0 RHHiREH anb @ &k ndaienaeriip eeléatedrfioan the prevmaineiyting oieragemand

alkylt \ﬂ%r&‘. PS4 Q"%yl még bmm%‘ﬁ %El'lt@t@@!rv’t}yone%g’ m%l'é%gétv‘déhﬁ Ghahdnently

re su uen s selected fromth
se'ecé%qfsqnswpﬁ@uefwfemw%ha'warwﬂwy aPHy| carlpyy T&ﬂéﬁ\fwi
hy &f‘axmy & htpbethdn vl i yippgEDp o whnelﬂhﬂﬁréﬁb@cﬁw—@(m a 5to 7 membered
padnal@ﬁé@gyg gﬂgt%@ué%zoc cwg'el(n%%&?loc cmb@o%gl@ugsmuted

)
with Wm%mbgtntaqntq:aﬁeﬁ%ndgntw silgct%frqr?]thsrq ug ﬁﬂ'&éf'%‘ﬁf‘ydr?%@
halogeny &xa} 2l atkenpraksns cgmup@uﬂeﬁ"dsctmm"h OTIREL r UOIARE', HR
bo a2 1 160 01
_N(RNng%k C(l%la% Zggéﬁlgzcg@ ciloBa)k IOQ)/Narﬁa"leteRﬁ:@clill Wherein

(2) spip @ike; fkoxprekyiemipraiyicaroeny! glsenvh ﬁLYWV a@&%@?ﬁ%ﬁ%@&‘"%” {sy{nay be

601 R602

~ option#lly sowstinaEdevits whes bri naie sitbstitiantisndspeaiettyyselsetee rera the group

consfs{.r%fh sgeg\r &R, GRE SR rtgom‘m hal®erm™, .6RRRT? DNRPER™, -
N(RB 1—C(O 6J(§§65W 6110%’5( (§ eoﬁy%a%{ﬁog:_%g&k, _
N(R6°3 Rgﬁ?) @(»Qmmﬁ°3e(°o)q\mmf‘ifa<@zﬁ““ 5SRELONRIRIT e R B2 -
N(R*®I{ 0y, &Do)agtRS @'ﬁl@ﬁe@kw SAb ) shikrb arlea'nh ﬁ&%&ocyc@nﬁjb&ﬁtﬁéﬁ&%ay be

Opthg%Jlé‘gtlI%ISEIMengI%OP%gF(S%}éé tuﬁetﬂﬁnés |£@L%gr{d%{1t§pselecteg rorX the gf)up .
consistirdeys baidaant &yl sikemt ey, camet dxe, QROUPC(QABNS FEOIRRY” ofOC(OR™,

quﬁiec@g'ﬁ(RGMMQ)RmeB&QE&EGOw@l C@?@?@};&@me:z?_wm RZ@)&F’O&%(O LR .

o | y selected fromthe group

NR Bgﬁ(@?é{ &g%?g)ﬁq%aoéén and alkyl, wherein said al kyl :
maf’ beR‘"’02 R?‘%mim { asipreppRogiyRelRFien Mo dhediroupspesisting of hydrogen,

alkyl Séumy | dnid @IRYSy1, iWnele peadaiti®y and Q%% alkg eizg te bptmnaltylsabgitutadpwith

one or N{Hﬁﬂg‘ﬁ%&“&ﬁe %%@& stellggt 39{ the%%tﬁlg)éﬁns:sq’ﬁ% Pfq%%ﬂgp gyano
hydraati <@I’b0t<)h eyo, akenvhheleatyay. Wérpma&ywl,tcerbvx%wé .algaxy, haloalkoxy,

hydroxyalkoxy, and carboxyalkoxy, and (b) said R*' and R®2 alkenyl and alkynyl substituents may
be optionally substituted with one or more substituents independently selected from the group
consisting of halbgen, cyano, hydroxy, carboxy, oxo, alkoxy, haloalkoxy, hydroxyalkoxy, and
carboxyalkoxy; and

R®'js selected from the group consisting of hydrogen, and methyl, ethyl and propyl, wherein

said methyl, ethyl and propyl may be optionally substituted with 1, 2, or 3 fluoro substituents.

31



partially or fully saturated ring heterocyclyl,

wherein the heterocyclyl may be optionally substituted
wowaoh/1za3€6 or nore substituents independentl|y seCETR2667/001001

fromthe group consisting of hydrogen, hal ogen, oxo,

al kyl, al kenyl, al kynyl, cyano, -OR601, -C(O) R601,

-OC(O R601, - C(O OR601 -NR601R602 15

-N(R601) C(O) R602, -C(0O NR601R602 - C(O) NR601C( O R602,

cycl oal kyl, aryl, an terocycl yl , . rein . (a) said

i aegiher et R ot ARG ap SR e 5% o mre
substitdeyeyrideperdentycbloatbddydm Bebotp ¢caneinting ofrbydrdxg, hatoperi, ellial-PR™, -

bstbioytzed Wit 1 rBidembshdident i i
CPATRE, M LBCTRS, Sy MO oty v
morg 2R 60ﬂ”dc%ns¥st?’1‘?d? oPrerieBYWRMY '8%8, fr%‘(g“,e grqegconsisting of
5  hydroGén@mRalky- (O OR , -OC(QR -NR R, - N(R3)C(O R604
- C( O) NR603R604 - C( O) NR603C( O) R604 - SR603 - S( O) R63

P hFGOOPOFREDFOTUR 1GBaY © S0 RG0S Ui 410 one o more
subSti{ueb3 rioeARRA 0 4elecdertironBH Y 2NREDSRBQ4] hyaneky,(dbloros Borp, REthyl,
I diBRS BIRGYRER), MBSt RN (BRY,, R 0)EHL MR 3hd ~
kT At o G
10 S(OfHddplndent Iy selected fromthe group consisting of
hal ogen, al kyl, al kenyl, al kynyl, cyano, oxo, -OR601,
In %@%odm@(ﬁgf% I-Q% & %ﬂ-ﬂin FiNRBddEd from the group consisting of
-N(R601) (O R602 - C(O) NRG6JR602 - C(O) NR601C( O) R602
-SR6T1}" - S(O) R602 - S{O) 2Re01 - 25 N(R601) S(O 2R602 and
= S(0)2NR601R602, R1.8R602 apd R604 are independently
S cte®d fromthe gro I sting of hydrogen,
wherein (a) said R601 and
riTRY be opfHo y substituted with one or
nore [substituents independently selectedéfrqy1tue "
groum'tonsi stiang of hal 0§8n, cyan@herehyd¥ o/, &ar bandy R™ are
indePaRentRsKBKY fror’ﬂﬂe%dﬁ)éﬂnﬁisﬁnd"&ﬁdﬁ&&ﬂ@nl KaldBeh, hydroxy, alkyl, hydroxyalkyl,

, I kynyl " alk hal oal 0 | koxy,
15 amingaplc R A S A B S s e BB ony

and al kynyl substituents may be optionally

subshidiHet 8elbdMirhdht MFRrrillla P12 Be RABFIdinkIURBtHR structure

i ndependently selected fromthe group consisting of

hal ogen, cyano, hydroxy, carboxy, oxo, al koxy,

koxygr hydr oxyal koxy, and carboxyal koxy; and

i YSel ected fromthe group consisting of

, and nmethyl, ethyl and propyl, wherein 35

thyl, ethyl and propyl nay be optionally
subst]tuted with 1, 2, or 3 fluoro substituents. 31 WO
2007/R22466 PEREBROGY ) BO1MIR"™ arp indmranAity striefl fraghihe aroup

consittind&impatbgenl haldgen R dioSy, Iyl i trayalk@ip tiniboakyl, yalkoxy, alkoxyalkyl, amino,

substitute i nore substituents
20 amy'l"’"ﬁ'(?%’pa(enﬁn éH‘?ﬂ”?V/Y" és@lagégltggg’w'r om the group consisting of

hydr oxy, hal ogen, al kyl, -OR201, - C(O R201,
NRZDIR#Rembodaitht of Bom)ulR2 lthe RApyrdingl Hzaitta setLidtye may be
optiqgglly substituted with one or nore -OR203, and
R201

02 and R203 are independently selected fromthe
{sting of 5 hydrogen and al kyl. In another

nt of Fornmula 1-12, R2 is pyridinyl optionally
sulistitjted with one or nore substituents

[ ently selected fromthe group consisting of

y <y, chloro, flpyoro,  methyl, ethyl, methox

et hody/, hydr ot Ry R Rycdne iy eariprepenggntly gelegtes) from the group
-C(OCH3, -N(CH3)2, and - 10 S(O 2CH2(CH3).
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I n anot her enbodi nent of Fornula 1-12, the R2

pyridinyl is selected fromthe group consisting of
WRI@7TRIZ6RO RO R11 N _ R12 N R13 and R13 , wWher/@2007/001001

R9, R10 R' and R13 are independently selected from

t he group consisting of hydrogen, hal ogen, hydroxy,

al kyl, hydroxyal kyl, 15 am noal kyl, al koxy, _

al koxyal kyl , am no, al kyl am no, am nosul fonyl, and

al kyl sul fonyl . I n another enbodi ment of F rmula 1-
congifiag YOI aFTIRIP HAS: tYAExYs fetidt T ”‘ﬁ@éy' °m‘1‘yd“F\’fymPe‘f§
hydroxyathgl €3(0)aRR, -CRYOHRH,), aNCHE=nd F8(0)0tie(eiadent | y

sel ected fromthe group consisting of hydrogen,

hal ogen, hydroxy, al kyl, hydroxyal kyl, am noal kyl ,

al R@Wtheéﬁm%@W”kgleOfWﬁ 'n18 the Eopyé' IRY) NasihR gtructure

am nogul fonyl, and al kyl sul fonyl. I n another

enbod| ment of Forrmula 1-12, the R2 pyridinyl has the
RRlo R9 R11 | \ N R13, wherein R9, RI0,
R13 are independently selected fromthe group

3%6 07/ 122466 PCT/1.B2007/ 001001 consisting of

Hydr ogen, chloro, fluoro, hydroxy, methyl, ethyl,

met hoxy, ethoxy, hydr oxynet hyl, hydroxyet hyl ,

-C(O %SHQ—B)Z -NCH3)2 and - éO2CH2 CH32
whefein a4 rasiioes Ofé?“rb iRrernd Bt alﬁi???&?’é’eit-yféle‘:‘?% ofgghe group consisting of
chiofdy fluofl, ﬁWroW,ftﬁetﬁﬂﬂ&néﬁded?thsgﬁ hydeonRth c(%)cniéc@ )EA®H3)2, -

erej one o0 , R10 R11, and R13 are
rwcﬁﬁﬂgﬁtﬁ%gk?vgégélected fromthe group consisting of

chloro, fluoro, hydroxy, nethyl, nethoxy, ethoxy,
10 hy i enoyHeeéhtddimenGf CpGidBy I-+12GhOROPI(ITHB 1as the sNiaBIH8) 2, and
-S(OR2€H2(CH3) . 10 In anot her enbodi nent of Fornul a
1-12,the R2 pyridinyl has the structure Rl RQ Rl11

5

wherein R®, R' and R" are each hydrogen, and R"" is selected from the group consisting of
hydrogen, chioro, fluoro, hydroxy, methyl, ethyl, methoxy, ethoxy, hydroxymethyl, hydroxyethyl, -
C(O)CHg, -C(O)CH(CHa)2, -N(CHa)z, and ~S(0).CHa(CHa).

15
In another embodiment of Formula 1-12, the R pyridinyl has the structure
R1O
. RQ I \ R11
N
JHNF
R13
wherein R®, R and R™ are each hydrogen, and R"" is selected from the group consisting of
hydrogen, methyl, methoxy, and -N(CHj)2.
20
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N R13 wherein R9, R10 and R13 are each hydrogen, and
R11 is selected fromthe group consisting of

why@rogmee chl oro, fluoro, hydroxy, nethyl, etPgi/[B2007/001001
met hoxy, ethoxy, hydroxynethyl, hydroxyethyl, -
C(OCH3, -C(OCH(CH3)2, -N(CH3)2, and -S(0O 2CH2( CH3).
15 I'n anot her enbodi nent of Fornula 1-12, the R2
pyridinyl has the structure Rl RO R11 N R13 wherein
f

RO, R10 and 3 are. each raogen,. and R11 is sel ected
 aneine” Brat ot e Ao Bk Frarigs

met hox'¢, and -N(CH3)2. 20 33 WD 2007/ 122466

PCT/ 1 B2007/,001001 I n another enbodi ment of Formula

Rf. pyridinyl has the structure Rio R9 R11
"< l , wherein R9, R10 and R 13 are each hydrogen,
a’qi Nis nmethoxy. In another enbodi nent of Fornula
1-%2, R2 pyridinyl has the structure Ro RO R11 N i
5 Rlgmherei n, e, RLRand RRl3s 8k hiiRcdan BrE ROUS hetrdild

R11 is selected fromthe group consisting of

hydr ogen, chloro, fluoro, hydroxy, nethyl, ethyl,

netihanoiher eibrolioyent dfFdmaostaylret Rymyridimy trsoie/situntpte, -

COGB, -C(OCHCH3)2, -N(CH3)2, and -S(0O 2CH2(CH3);

R6A apd R6B together with the nitrogen to which they

d forma 5 to 7 nenbered partially or fully

urategd ring heterocyclyl, wherein 10 the

clyl may be optionally substituted with one or

ubstituents independently selected fromthe
Soogr oupR1§:onsi sting of hydrogen, hal ogen, cyano, oxo,

3 al kyl; -OR601 -C(O R601, - C(O OR601 - NR601R602,
whereN(BQG@’i)am( l@f R@&G2¢h adcbgeCd) RIFQ@)BBRG@QWB#@ gmt(pacpn@%imof
hydr8defYnicRd! *ﬂ§6rb,th54&‘feit&y, {%@Myl?&hyl,%mo&ﬂ giﬂo%@i, Sm(}ymbiﬂplgﬁbfdw@éﬁhyl, -

one Qqr su ue den &el ected from
cloRHle -GIURRTEBSRebloE HATBOER - GBS By 558 Mrosen o
which GeOpERE8Ged fond a-SNRB 0BREE4( partially REOIY sRECRed RE(BBtezasycly!, wherein
10 the hB@%yclyl may be optionally substituted with one or more substituents independently selected
from the group consisting of hydrogen, halogen, cyano, oxo, alkyl, -OR*”", -C(O)R*"", - C(O)OR*™, -
NR®'R®2 _N(R®")C(O)R®™, and -C(O)NR®®'R®*, wherein (a) said alkyl substituent may be
optionally substituted with one or more substituents independently selected from the group
consisting of halogen, -OR®®, -C(O)R®®, -C(0)OR®®, and -NR*®R®*; and R**', R*”?, R°* and R®*
15  are independently selected from the group consisting of hydrogen and alkyl, wherein said R and

R®? alkyl may be optionally substituted with one or more substituents independently selected from
the group consisting of halogen, cyano, hydroxy, carboxy, oxo, alkynyl, haloalkynyl, hydroxyalkynyl,
carboxyalkynyl, alkoxy, haloalkoxy, hydroxyalkoxy, and carboxyalkoxy.

20 In another embodiment of Formula 1-12, the R? pyridinyl has the structure
R10 l
RS, I AN R
‘71,'_ N
~ .
R , wherein R®%, R'®, R", and R™ are independently selected from the group

consisting of hydrogen, chloro, fluoro, hydroxy, methyl, ethyl, methoxy, ethoxy, hydroxymethyl,
hydroxyethyl, -C(Q)CHa, -C(Q)CH(CHs)z, -N(CHs)z, and —S(0);CH,(CHa); R® and R®® together with
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15

20

15 are independently selected fromthe group

consi sting of hydrogen and al kyl, wherein said R601
ware71R862 al kyl may be optionally substitut edP@i/TBR0OM®1001

or nore substituents independently selected from the

group consisting of hal ogen, cyano, hydroxy, carboxy,

oxo, al kynyl, hal oal kynyl, hydroxyal kynyl ,

car boxyal kynyl , al koxy, hal oal koxy, hydroxyal koxy, and

car boxyal koxy. 20 I n anot her enbodinent,?f Fugrmjl%e o
the nitragen t¢ waicRPEYR PEACASA TS tofanphelRAAGHIE!Y aRiYY pRiurRked riRg
hetdogciyihericéinthRdetedtiyl Féylne cptichaRlBbstteed witiope ndeere |suyostituents
inde%%o%%y& c{eg I}portn hﬁ g %Qns%gﬂftﬁ %Fdra&n qald@;&q raﬁlgefd)Rsm

O@\ﬂlﬁoﬁy q@?&rm )@” );apd GOWE i@ﬁ@ ysee (fj)o GAe group consisting of
hydro§érQrigH(Kg3) 2, - N(CH3) 2, and -S(0) 2CH2( CHB) ; R6P' and
R6B together with 34 WO 2007/122466 PCT/|1B2007/ 001001
the nitrogen to which they are,attached forma 5 to 7
e b epdter saRediaent gf F@fm%!-Y 2y the &' pyridinuhas thggtructure
het ergeycl yl, wherein the heterocyclyl nmay be
optional l'y substituted with one or more substituents
Bl'y sel ected fromthe group consisting of
hal ogen, al kyl, -OR601, and - C(O) NR601R602,
R602, R603 and R604 are independently
sefeced fromthe group consisting of 5 hydrogen and

R" § ec e grou
pyrid| nl ln ﬁgghﬁ%&.ng@f?@dhméﬁdé’ arEdewnﬁerllKllg t%&%nﬁ% group

consigtiag af depqgen le_lg“o fpgm, hygioyy. rethyh lavl; rﬁﬁigﬁgnﬁléq)fmdroxymethyl
hyd®RJetyt, eTChTHMODEHITHNPNOTHS Stdi-S00)eCHAGH): B Emd R together with
the H‘P%F‘ % wIE!:H"tﬂgypare Qty h é(n'n é@té}&yclyl%ﬁ@bﬁkd fr%th@%@% .consisting of

t ,
pyrrolg(n@) @pﬁ @?ﬁ@; gp)u%ga(mmr@o linyh %‘! )é?elgyd%éw(ea_rggwe ¥ Aﬂlrgﬁ 8|perad|nyl
pipeRGRBYI Ggehbiey anil tibzaphilenayib opitpeallytsobsihitestwith leag oranere substituents
selegt%&n g?@?%n%&fp%ﬁslﬁﬁé &'l QG%CI;)M oxy, Sheih, @byl r@ﬁ‘}l thb@ro%‘féﬂi?ll
L g R A Y A ﬂﬁ* P RBTCHRY -

Can(qgecamal)hWCHgC(m)@éremrQiWNHzm)r phol i nyl and di azapi nyl
may be optionally substituted with one or nore

ubstltuents selﬁ@;ed fr the group ¢ nS|st|ng of
chI"i‘)l*"E)"t e T T "&%% pg’frdfﬂx& fdraXymet hyl
15 hywff oxyet hyl, hydroxypropyl, CH2C(CH8)2NH2

)NH2, -CH2CH(CH3) OH, - CH2C( O OC(CH3) 3,

and -C(O NH2. In another enbodi nent of
Forjpul a |1- 12, the R2 pyridinyl has the structure R10
@a 1NN R13 , wherein RO, R10, Rl11, and R13 are
i ndepéndently sel ected fromthe group
R , wherein R%, R', R"", and R"® are independently selected from the group
consisting of hydrogen, chloro, fluoro, hydroxy, methyl, ethyl, methoxy, ethoxy, hydroxymethyl,
hydroxyethyl, -C(O)CHs, -C(O)CH(CHa)z, -N(CHa)z, and —S(0)2CH(CH); R** and R together with
the nitrogen to which they are attached form a heterocyclyl selected from the group consisting of
pyrrolidinyl, piperadinyl, piperazinyl, morpholinyl, and diazapinyl, wherein the pyrrolidinyl, piperadinyl,
piperazinyl, morpholinyl, and diazapinyl may be optionally substituted with one or more substituents

independently selected from the group consisting of hydrogen, halogen, cyano, oxo, alkyl, -OR*”, -
C(0)R™", - C(O)OR™!, -NR*™'R®%, -N(R*")C(O)R®®?, and -C(O)NR*'R®*, wherein (a) said alky}
substituent may be optionally substituted with one or more substituents independently selected from
the group consisting of halogen, -OR®®, -C(0)R®®, -C(O)OR®®, and ~-NR°®R®*; and R*”", R®*, R
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20 consisting of hydrogen, chloro, fluoro, hydroxy,
nmet hyl , ethyl, nethoxy, ethoxy, hydroxynethyl,
whg@roxges hyl , -C(O) CH3, -C(O CH(CH3)2, - N(CH3pCT/IE2007/001001
-S(0 2CH2(CH3); R6A and R66 together with the
nitrogen to which they are attached form a.
het erocyclyl selected fromthe group consisting .of
pyrrolidinyl, piperadinyl, piperazinyl, nnrphollnyl
and di aza |nyI, wher ei n the yrrolldlnyl pi per adi yI
and i efeaaqeﬁwdenwo%et@ﬁ@ﬁ freR) the gaqwa cesigInaf Adrogen gndyalkyl, wherein (a)
saiddit izaa ’RFF ykg ulag bé bitioesly eitstituted @ittosnerod meresdubstituehts émibgendently

seleﬁt%d 'frgrq %ed?ﬂ.g)r}:tohy stﬁ& l)fen% ggt E)ra%n hg@ExygEé?%g? %Juc%;h rhgloglf(ynyl

hydren@)knatbfarmXW@)yméw bm'kemm@cpzvawmqmwﬂm
and - (O NR601R602 wherein (a) said al kyl substituent

{ancitl%?te%nggﬁh{e:{g OF‘%?{@ H ’r‘} ﬁtg %r'dm?ﬂﬁaaﬂ; o{gﬁd'ngl ubstltuted with

uen sel e ed f
one @bh@ﬁeetlw'@ledﬁ 'WQW%‘Q%W}’ Se‘@{@dd@m thegreyrrposisting e b@a'Oge“
alkyR IR X'NRGO B OdR™'&ffE] - BADIS(@ERZ'; RHE8in 35id WY 2G0 BE bRRASE
sub?théd V{E?’ﬁ%qz/opr%goélamgﬁd @G”Oft“’ 8 g g%ﬁ%ﬁ%‘d‘eiﬂ sléfékt%&tr&ﬁ’ the

oup consi'sting’ of ydrogen a
groupteensisting of dros%ﬂ AIRBYL and R602 al kyl may be
optROsal R togstibrsdith tthet ritebgen tblvhizh éheg Brerattehes (g tai HeteaaTy Gyl

sele};ltgiq ﬁ&'ﬁ Eh%ed?dljgycons‘?’f L&gftc??lqmltiﬁ’la erdeha% ngr &H&aﬁﬁw %to?;fh'oﬂgu th

diazprinyd a\wrp@yeig,%e pyqﬁcg} 3:p8xwrmyplperez‘ﬂyb &g&p&tpl@hgm}l dl%aaRlagg)gnay be
optidralhosbitoutyd withydhe @ palelsobsyituerds o depandemiy seidogdyirom3hd group
conwl% Eﬁ'{aloggp gﬂgrﬁﬁgw nd F(g)(bmﬂeaRébe lvgereﬁt r@% sEﬁ% aWIrs'ugétlméht may be

substituted w

opt@@t(ys‘tupftué?ﬂ witty Qﬁ‘aQb@ﬁ@éH?ﬁt've@%!”S%&eéifnf'lt %ﬁ‘ﬁcﬁ‘?ém@‘rt%%f"”p
congiing bisORMY -0f0)bRUT, and/~NRIERBY em) R¥'aRKS IR™ a@RRYI5re independently

select?{(@rﬁ%g]gr N%M@f hlydroéerr\q\nd §ﬁ)@ 2R 01; wherein said

e opt i onal substituted with one or nore
CR203 and R201, R202 and R 03 are independently
behetbérethbbdimemttdi EormuB g R depR auyridinyg tienbe ertions)id sdgtitnted mih one

or w@{e@h%n}ugﬁﬁ‘ tlr@ggeﬁtgglﬁl fs@@cﬁéd‘ﬁd’m Wre %rlguﬁ Elﬁ\sn@ﬂadgro@ BRiroxt Cchwkd, @doro,
metiphaiyr BREOUOHETS yﬂij”%‘? S Brg vy Lo et NcHa

and p$ (0eCHIZ(Chiy)t Re‘r‘mtrirﬁ’ioﬂogqt'ydr witiathel nitrdgenze phialy they angtatingdier form

'hetetdafclypwle{c@d'ﬂ%hﬂ)fé gro@é é&%l@ﬂt@r&y&yﬂoﬁ&r@ﬁb@&bﬁﬁ% plperazmyl morpholinyl,

and gnaﬁ@tn?lt %ér&inﬁe Wr@h@ny@?npﬁ%d gyl fYLPSaZinYIUIE R(ﬂmyl Q’nd diazapinyl may be
optidnaityepesititart Wity one bemere guifstioents indepgnesiiy %C@drﬁ@mé‘t“t gigurof
consrkﬂllt@&%ﬂloroaﬂﬂ@bﬁxy m&ﬁ@@ﬁnyl o8l G redyNBA9 I Rabekywhe, rr@t:lﬂ?bx;(pa)pyl

o B K CHSEACLLERL U B0LEARIE G ML G,

C(OMNHem t he group consisting of -OR603, -(( O) OR603, and
-NR603R604; and R601 R602, R603 and R604 are
end n ct t
RO BE BE Aot R RbE % I s P 3B BEIa Bbias Rbnsitng o
Wa 1 12, the R2 p§fidinyl may be optionally
r nmoge substituents
the group consisting of
hy roxy, chloro, flupro, | nethyl, ethyl, nethoxy,
z Cﬁ\égroxymet roxyethyl, -C(CDCHB,
s%kC»C}K ) and -S(0O 2CH2(CH3) ; R6A and
R6B Rreget her avd th the Rt rog‘enwhgemﬁmf’qﬂ“ tRieyn@RE are

mde%egﬂ%rﬁlg ta?%cted f%omathe Pp %pnséﬁmg%\‘ hysél? eglth%@f;&{ Q?Hr[))b aazl%,&yc?roxyalkyl,

For
substltuted w th one
ently selRi

Widge |pe
nnrphollnyl 25 and di azapi nyl,, wherein the
pyrrolidinyl, pi per adi nyl, perazinyl, nmor phol i nyl,

and di azapinyl may be optionally substituted with one
or nore substituents independently selected fromthe

gr oup
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25

consi sting of chloro, hydroxy, nethyl, ethyl, propyl,

hydr oxynet hyl , hydroxyet hyl, hydroxypropyl, -
WERHRCAOHB) 2NH2, - CH( CH3) CH( CH3) NH2, - CH2CH( CH3PCFH[B2007/001001

-CH2C(O) OC(CH3) 3, -CH2C(O OH, and - C(ONH2. 30 In

anot her enbodi ment of Fornula 1-12, the R2 pyridinyl

is selected fromthe group consisting of R o R o R9

RO tj~ R11 N R12 R13 and R13 , wherein R9, R10, Rl'

and R13 are independently selected fromthe oA o8
aminog iy %'thhg“k@’l‘yal‘fy'd?rb'@%ﬁ'ky'H’H'P%@E}‘POSW;?Wo%? a'k\él?L% wh R and R
togetieeiwignehieyden to BRcHNBR 4O FitabRRVIGE Q@férb@ﬁ@&@k&@dﬁ@ﬁ the group

ons‘?snhéjlg@ Lﬁ%/ejdlnyla!) Fg%yl %Kﬁ&éfﬂg@”ﬁ,er&ﬁ&@ Qme%h ﬁ%léﬁd@r&ﬂyl and
morphefet Hay bWR"PPﬁ"h&L'bﬁﬁ”t'tP yirenesr mmeéhbsl* fegts Rfepeadqnie frigsted from
the dré\ipBoAsidiAY of dh(b)id} hydroxyerhetafl, ethyf, propyl thiyeroxyimetiyl, hydroxyethyl,

ti er, n r
roorgRe PR BUBECHRICHCRIRL 34 PHIGHTSH, N BTl -
CHzﬁ‘éR)OHeanép@ Qﬁ’ﬁ'éd |y substitut ed with one or nore
substituents i ndependently selected from5 the group
t Vi ly . propyl,
ﬁaﬁgt‘"?f Ao S RO ] e S
) 2NH2, - CH( CH3) CH( CH3) NH2 - CH2CH( CH3) OH,
-CH2 O OC(LCH3)3, - CH2C(OOH, and -C(ONH2. In
odi nent of Fornula 1-12, the R2 pyridinyl
halthe structure RL RR1I1 'N 10 R13 , wherein R9,
NR13 are each hydrogen; R' is selected fromthe
group| consi sti ng of hydrogen, hydroxy, chloro, fluoro,
met hyR®? et hyl whenat RGRY’, ane Rifaxe/eachygtrageynief Isysklected from the group

consﬂé dro %%fluoro%@n%t%e@hox%/ Nk }lgdrm@/ﬂ'n@thyl

her.  w
hydr?ﬁY?Mg@ﬁO asmfa (R Mo P CHEHCHBICHER R nd R together it
the rhﬁ‘dgerh‘ ohich ey 26l Aatied fdrmareteeydyl eelgrtendirte the gragp odnsisting of

plperBhlnﬁ ;ﬁ%}vér%}ﬁlyl’ang 'n‘%%h@l%‘l rererMe HBérQJﬂWI 'pFBél'az}Wl%g hﬁﬁblﬁ‘nyl may be

onticgeyb surRdIUIf i BRY P QORI DS FREP TRyt S s ER LT dhse®

consistitkeg endreiydyox s @letion, ethyif mydrmxgnmhyt) hpdrpxyethginsydsixymopyb f
) ¢ JOH YOI K OM)s, -CH, ,and -
CHzcﬁ(E'Hq [N, W@é@’fd@(gﬁ%ﬁ%r% ;?htbﬁ JOH %(ﬁcﬁegﬁ%mi’), CH,C(O)OH, and
) CF%@P%) NH2, - CH2CH( CH3) OH, - CH2C( O) OC( CH3) 3i
-CH2C(O)OH, and - C(ONH2; and R801 is propyl. 20 In
Iﬁ@ﬁ’étlﬁ@%m@&éﬂﬁé”lt BB mab |- @ﬁﬂ@'—ﬂ %yrhrﬂyﬂiastﬂkbestrﬁgtuﬁyr i di nyl

the structure RI10 R’ R13 , wherein one of
0, R11 and R13 is met hoxy and the renmai nder of
0, R#1 and R13 are hydrogen; R6A and R6B

with the nitrogen to which they are attached

R , wherein one of R%, R", R"" and R"® is methoxy and the remainder of R,
R' R' and R" are hydrogen; R® and R®® together with the nitrogen to which they are attached

form a heterocyclyl selected from the group consisting of piperadinyl, piperazinyl and morpholinyl

wherein the piperadinyl, piperazinyl and morpholinyl may be optionally substituted with one or more
substituents independently selected from the group consisting of chloro, hydroxy, methyi, ethyl,
hydroxymethyl hydroxyethyl, hydroxypropyl, -CH2C(CH3)2NHz, -CH(CH3)CH(CH3)NH,, -

~ CH,CH(CH3)OH, -CHZC(0)OC(CHa)s, -CH2C(O)OH, and -C(O)NHz; and R™'is propyl.
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forma heterocyclyl selected fromthe group consisting
of pi peradinyl, piperazinyl and norpholinyl wherein
wo b@7pepes adi nyl , pi perazinyl and norphol i nyl PemIE2e07/001001
optionally substituted with one or nore 25
substituents independently selected fromthe group
consi sting of chloro, hydroxy, nethyl, ethyl,
hydr oxynet hyl , hydroxyethyl hydroxypropyl,

CH2C( CH3) 2NH2 CH( CﬁB CH2CH§CHB)OH
A O S N b RS S S
is prepyl. 37 WD 2007/122466 PCT/1B2007/001001 In
anot her enbodi nent of Fornula 1-12, the R2 pyridinyl

Rlicture RL RO R11 N R13 , wherein one of
R' and R13 is nmethoxy and the renmi nder of
R11 and R13 are hydrogen; R6Aand R6B

wpi per az 'h?r)g{\ F@gﬂ@' R t&"earBWe.E Fetnd arrerNe @ﬁwamder of R®,

LOBtional |y sub: ¥g or nore tuent s
RimdepERdestygoss) gFiase R rt@gﬁ“"teh@'”gtf‘%[}'EOQ?Brﬁ%Y"%'t*i ‘ﬁ@y 3P attached

forné 8 b@é@zmﬁ)&dér@%}he pipetdayll,meg b yhtionallyrsayaytuted with one or more

o KT My LB B R W e oo
propyCHEEImEtY P Bethy: @emw’ SHE C) Y S H QW%IHGPH@HL
cHMoE) oRNEHE O fom oMl 2 -CH,ER)oHhad Re(Qpiyi4. di nyl  has t he
structure Rl RR11 10 R13 , wherein one of R9, RI10,
R' and R13 is nethoxy and the remai nder of R9, RI0,
fr anoghegerracgingneol fouiageld; thrBARTE NGRS PBFEIHE? with t he
nitrogen to which they are attached forma
pi pergzi nyl wherein the piperazinyl may be optionally
' 8 'with one or nore substituents
i ndgpendently selected fromthe group consisting of
| ~nethyl, propyl, hydroxynethyl, hydroxyethyl,
Hydr oXypropyl, -CH2C(CH3) 2NH2, - CH( CH3) CH( CH3) NH2, 15
CHZCH GH3) O, wh%%gf%(lg&@1 andawdls n%gﬂd% rem@inder of R®,

0 rs, When 'an asymmet i c cent

R R PYiree g [ [9BSR (0 igbsen iohicn Brfg Atieches
forncapiperazim whereib ke pfperaping fmag hanpticoalty sgbstitutedivath toe¢ eonee s .
subétﬂueﬂ&%o%gpﬁght?%&&teé #i5n e GRBP Lonsifhd dﬁ\-h%ﬂ\gll' SRyICHEN, I ses

onmeric

TSPk, Vet SR bHIGHRBEILE -
CHLH{G2)OH, I-0H AOIRECHLnbaldCHEHO)OH.he present i nventi on

conprises diastereoneric fornms (individua

dlastereoners and m xtures thereof) of-conpounds of
C. IsPeF8l ae (1) through (1-32). Wen a conpound of -

Rrenah agymielrictchntenigbre¢ent 8 2)comppindiohBoranlaal kibreyoh ¢BaURe
corr@Bur{dQ:‘aﬁEMst in HERMB b dnGntloff@NEYr BiatiBitoRérs B onezé'n@dlment the present

aut oneri c

invention comprises enantlgn§erxc forms and mixtures, including racemic mixtures of the compounds
of Formulae (I) through (1-32). In another embodiment, the present invention comprises '
diastereomeric forms (individual diastereomers and mixtures thereof) of compounds of Formulae (1)

through (1-32). When a compound of Formulae (1) through (1-32) contains an alkenyl group or moiety,

geometric isomers may arise.

D. Tautomeric Forms
The present invention comprises the tautomeric forms of-compounds of Formulae (1) through (I-

32). For instance, a tautomeric form of the following compound:
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The present invention conprises the tautoneric forns
of -conpounds of Fornulae (1) through (1- 32). For
WO pmwardes a tautoneric formof the foll ow ng PONEROOM01001
38 WD 2007/ 122466 PCT/1B2007/001001 OHNN Ol 1 N
~N 5 NNHNJ may be represented by: 0 O ( N~/ N
I0 NHONN 11 ~ UN.N NNNor HNNHN The
various ratios of the tautomers in solid and liquid
formis dependent on the various 15 substituents on
the nol ecule as well as the particular crystallization
techniquéfused tq_jwolate a conpound. E Salts The
conpounds“bf thiSW{nvention may be used in the form of
salts dem%g ominorganic or 20 organic acids.
Dependi particul ar conpound, a salt of the
conpoypd Jmay be advantageous due to one or nore of
the salt's physical properties, such as enhanced ,
ﬁparnaceutkqal stability in differing tenperatures and
GRFRITEIEE ®'or a desirable solubility in water or oil
In so i nstances, a salt of a conpound al so may be
used. an aid ip tde isolation, purdficatigqﬁ and/ or
resol utijon of tde conpound. 25 Were 5lsalt’L§
i ntended>%.0 fistered to a patk%ETl opposed
to, forjexgphplle, being used in an i U cont ext),
thqiigl r é*ably i's paarnaceuthégﬂiy accept abl e.
THE rm "pharnmaceutically acceptable salt” refers to
a salt prepared by.conbining a conmpound of Formnul ae
The) varioysTrai® pof th tehiomarsaesald arrbisiaid gamdnderppdent 48%VaiREs e
substifibht9Bn teSndBRIIE balbiYasARNSdrilaEElysSalizbidaltehhigue used REisolate a
comSQR unption. Pharmaceutically acceptable salts are
BaP icularly useful as products of the 30 nethods of
the present invention because of their greater aqueous
E.ss@l ubility relative to the parent conpound. For use

+hrcL, c%?&&n'dg Gs thig D‘n@erﬁ’l@“ ;ngy t?éc ustegﬁ] tFOFIRR Ufrégﬁ’s c@trivgom&n inorganic or

I nvention are non-toxic
organic acids. Depending on the particular compound, a salt of the compound may be
advantageous due to one or more of the salt’s physical properties, such as enhanced
pharmaceutical stability in differing temperatures and humidities, or a desirable solubility in water or
oil. In some instances, a sait of a compound also may be used as an aid in the isolation,

may

purification, and/or resolution of the compound.

Where a salt is intended to be administered to a patient (as opposed to, for example, being used
in an in vitro context), the salt preferably is pharmaceutically acceptable. The term
*pharmaceutically acceptable salt" refers to a salt prepared by combining a compound of Formulae
(1) - (1-32) with an acid whose anion, or a base whose cation, is generally considered suitable for
human consumption. Pharmaceutically acceptable salts are particularly useful as products of the
methods of the present invention because of their greater aqueous solubility relative to the parent
compound. For use in medicine, the salts of the compounds of this invention are non-toxic
“pharmaceutically acceptable salts.” Salts encompassed within the term “pharmaceutically
acceptable salts” refer to non-toxic salts of the compounds of this invention which are generally
prepared by reacting the free base with a suitable organic or inorganic acid. |

Suitable pharmaceutically acceptable acid addition salts of the compounds of the present
invention when possible include those derived from inorganic acids, such as hydrochloric,
hydrobromic, hydrofluoric, boric, flucroboric, phosphoric, metaphosphoric, nitric, carbonic, sulfonic,
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"pharmaceutically acceptable salts.” Salts enconpassed

within the term"pharmaceutically acceptable salts”
WO edogn22466 non-t oxi ¢ salts of the conpounds of P¢I/E2007/001001

i nvention which are generally prepared by reacting

the free base with a suitable organic or inorganic

acid. 35 Suitable pharnmaceutically acceptable acid

addition salts of the conmpounds of the present

i nvention when 055|ble i ncl ude those derived fro )
andjsiyig aFifs 2a¢ prgariic aqs sudias RERIIP RepFegpTHonic, ﬁw&sb?taﬁ‘mnlh?“ew'fm
fumirjedgloddnleogtymlic, Imomioolc Iédtlcldn“ctdb(omp,cmamd;;wpthm’enwnesulfomc :

t
tnﬂdgﬁ%r%?ﬂg%%g%’rﬂé Qucclrﬁiczt'bfugnecs)ﬁf%ﬁlp(fé}{aﬁc and irfﬂ]@ﬁ!r)ébgtlc;hc%ldg\l%wtable organic

acids gl TRUP BT SEHR PECBRFEABCENY BRlRbste heterohay,

cartogyiz and sulfonit tiesses etdnganiesotld.oni ¢, fumaric, gl uconic,

%é%’cﬁfalek&nplés%}tsmag{é ofganit Q&ﬁé lﬁoludle%%t&g' tF?fWoFbacéTﬁ!e %rﬁ'\ate propionate,

hanesul fonic, trifluoronethanesulfoni c,
sucg% pﬁ?qfate,tga_'caréaﬁee §19|“F?5ﬁf Iact?tg,rr{laé?tg éartaéﬁ acud cntrate ascorbate
glucuifondite,Lroal e, édrnazata,qiyclsate, Separtatel @utemgiabeozoage; patbranilic acid, mesylate,

steaga%]%gﬂﬁplgﬁé bﬂ%r%@enzéa% ﬁéﬁ@l@'@étﬁe n@énhgg\éténﬁbonate pamoate)

atlc eteroc

Mol BURYAE T Ror ol
2-hyBpepdtidnesur@atpsefsnibfe, syalobabbminosuljansite algeniciacid, falydrdeybutyric acid,
gala@@%‘iéabﬁﬁct@rﬁhafté %Q*’Fé’t@%rﬁie‘s but§r9t@ '@Bﬁhor%oﬁnﬁﬂé\%@mnate. ‘o
R e S L e oA S LGSR oL
hexgrloateLnicntidte, 2-mephtbaltwijforfetenerettes palpyate retinatead-poanylatopionate,
plcragjte ggfr@gtﬁéﬁloc%@@%oﬁ{gﬁmd&%&f@m i geﬁm d, nesylate,

S i

BreerpFsieRrst e Al R ABNET B0 Bifassingyce tepcetet,
asparietehbenesaié,foendate bicatbhaate s ohetp dtisphblefsulphate ipofaten eanesyate, citrate,
edlsggieté%ylafénﬁtneate rhdRB QRIEHAS, %ﬁtfé@nate glucuronate, hexafluorophosphate,

hxbeegfée?l ghcgg(cz/‘ﬁ)éﬂ?e}ﬂ‘gogﬁiafhaﬁrg?rgthldg/ﬁrﬁ e n(%echyg&qloglde{lodlde isethionate, lactate,

malatd) yeiteasey bitietgr drefatacoxdiate, ppihitete, naraeate, pg@ﬁpb@te/mmme

pho@%t@@fh@irog@h Phdphdle, sBathirbR! RearfiéEDEEHRY, Rirtrate, tosylate and

il %'plg Ifonate cycl opent anepr opi onat e,

A ”8'8 ST % Ff ate, glycoheptanoate, glycerophosphate,
h@p@tmf@g'tbgdlmehtewawgq‘t@ve feilte @plpcpﬁalq@zenesulfonate hydrobromlde and

m@@@ﬂﬁ@@thalesulfonate oxal ate, pal npate, pectinate,

f?’u %%Y %Qreltlpenc%g‘\%bunjdg oﬂhé: nrm‘rfletnﬁ%n v% lﬁgh @{; 9 c mtom O&}{@E]?t e,

' pharmapquawéa%awp splisdharact Py PrteRe ARl MEtR S Res %tcféf“éli“é’" potassium

saltsASIRARé 8drd, mdIAIRAIGAE 6, cdMBSy brataynediine sdltsamatselisTanmao nath eyitable
orgaplaﬁggfﬁgt%t el q%%'t]eﬁgt@ta%n}okﬂfaﬁmasta% cansyate, citrate,

ormate, fumarate, gl uceptate,
lglanet &ﬂ@od"gﬁm}clmsaﬁ%l%re fPrEned TP SRERS G %{mé'on-tox'c salts, including -
alunfitiube 8ziaine, behyaitiog lthainé, dethglahie| deamine, glycine, lysine, meglumine,

olaq%d&%%%egng %‘sQE hydr oi odi de/ i odi de, isethionate,

nmal eate, nitrate, orotate,
%’ﬁé!?'fa%aéts ”ﬁéPW%‘i °m E)%?ﬁﬁf%i’(y te”@ﬁ’o%‘ ySH%{?réP'H%\”@@éFF such as
trompth@ﬁlpé]aiteﬂiy(ﬂanmedngemerfzhlemmh&tji%mlr&aﬂﬂﬂﬂmatame shotrel dibtanolamine,
ethyléh%%%'rﬂ'}%t %egl&rﬁfnﬁ &r@%%h%lggl rrent) eanag%calﬁé ' éés%qt%gr?{:ﬁﬁa%mg groups

[ n anot presentative sa
may p@ B¥aiRIIZeseH P eageris P Ratower él’i‘%lﬁco bt Enhalidesffcf- methyl, ethyl, propyl,
and by cloarkies rahéides2andRodidela e tiaRyl @yifardage.e., timethglodipbyinditsuythfand

the invention carry an acidic noiety, suitable

phar naceutical |y acceptabl e salts thereof may include
al kali netal salts, e.g., sodiumor potassium salts;

al kal i ne earth netal salts e.g., calciumor magnesi um
salts; and salts forned witA0sui t abl e or gani c

i gands, e.g., quaternary amonium salts.
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I n anot her enbodi nent, base salts are formed from
bases which formnon-toxic salts, including 30
wa@bkariiga4sg ar gi ni ne, benzat hi ne, choline, di et PgT/EBRM01001
di ol am ne, glycine, lysine, neglumne, olamne,
tromet ham ne and zinc salts. Organic salts nmay be nade
fromsecondary, tertiary or quaternary am ne salts,
such as tronetham ne, diethyl am ne,
N, N - di'benzyl et hyl enedi am ne, chl oroprocai ne, cho
dla@V'éﬂ'f?éﬁ‘F&)l'%Qﬁ@” hal@lp:h@ge,qéqyi myh@yn%@nglﬁ{eﬁ@l chlorides, bromldes and
iodiabb) e ghiideaEl o) @pnzyPand pRereBglibinideBR BhEothers.

gétgrﬁle?%%s}d@ﬁeﬂ @él{% e %Brﬁﬂf(&ﬂﬁds%@hﬁ%e%%n ‘i’n‘éﬁ’:ﬁ@ B&Hr%c%né%éd“mcn

salwettnmroace@tﬁWFsCﬁp@m/rTFA a‘zﬁ'& Bedvipte iy 4rY aate 5?'6m des,
FhdrmhARetdeIs)accaptadlelagits & dbrimmlieds of Porgulae () 1EKEIRY nay be prepared by

dieth and 4o WD 2007/ 122466
%‘56'6’% %3%%?1 di anyl_sul f at es?s Lon
Hal nya@e@m(geth@com@eedﬂf an 4 %{Wy Formpipe {1 {lyA2) wi fe g%Sérs? §ifid or base;

C(h)I Wrbﬂ@x‘&ng & 9 detsase-abitk protedihg@syp, fraar ¥ batlekiy lorebaksordethe
0%9319%% ?Qﬁ%c!ng %P#*ormpgé‘g% méh) cp‘b;? cﬁ%é%jmg Q?Qtaﬁltelg%lé prebisor, for

i epreraple.i @ RCionR PrURREETh YERS A Idﬁﬁ"P‘éa ordage4ery  salts,
t(ru by mweﬂﬁgedratselt 6@Fe’sgfa®lﬂomfd ot FdrAtipe sinintasigh mgytbamher by

goq w@\neg'l agvgﬁg adS él-l bta%euor; gg Rg?r{srgoﬁg %‘Egg ikchange column,
(A1| tlggg re,qgt&pnbére@fp@ﬁg%@alegwt inpseaitign: Thsresullipo $3irRay precipitate out and
be BRIEOENS) filtfdtipn ymdyeecédonged dyevamngiounfidhefohanl Thadegée of ionization

in t%:eio {e%@%elé%%vﬂfr%):o%lé@y Uﬂ?edQ@ §Ih1ro§d10ﬁL9‘dn@e@ r base;

Ing an acl d-" or base- | e protecting
group froma suitable precursor of the conmpound of
F. fByodye Tadatnkedt Mul ae (1)- (1-32) or by ring-opening a
Sl%'eﬂa?e@lzrﬁ i ¥iloh ﬁjrtnérec%lﬁgﬁ’sgg methc‘J's f&Qregfﬁ%@éoﬁdltlﬁ ih @%Lt%l’f? having or

usi n
suss‘;pt'els iR S oy Ceroriicge &00% SR b eRap R ectve
amédn) oftdne ougbre chmBRind¢ of Fampddedl) thippgh fl€aras mevidedtahogn In one

éﬁp rtﬂeque%}n?eﬁl% d p%erhé&@ r&tm&N, INBAGEerdmbadifidht ﬁ\\@ |tr€atfn@r|ﬂ is
u

i et ks o o TS S HeA R
pn edther tab@iroent, teenebnditien is @ PPET Medlatby carid|tipn.dn prsthen embagiment, the

cor}a?wr{ @%Q@%ﬂeﬁe%@%@w &ﬂdlﬁ!:fn it VRS QJr WRhee, M6 iEka g E@MP is a
| onl zat | n

t
meRbSAPEL L BRPE P D ERPHSGET ROROTRS Lasrotes §l 8 Theyme
wod theretand presensiddied p Aiegreermediated vy POMPf ur t her conpri ses

nﬁﬂE Q&@ﬁloﬁsotﬁattcﬁﬁﬁé ’crékgeoan Q%Qbﬁdemh kH& ;ﬂdes‘éthh\Q@tlomﬁc\!ddﬁg)ut are not
such.a con

Ilmréearlﬁ ﬁ? glpéef‘sc?{ cpréélffaﬁl% %)%é cton%tlons central %ervlehs ¥tem conditions,
pufmbrarsaq@equn@aﬁemel éismetnqnv@m @ remblyaiungPnone or nore

Qﬁ)méngﬁb@fméﬁe radontidnlig a Eddiouasduidr TordiRion aslesdivintldd group

corBFw eomygfartengm{\ :arqg\fcﬂé; sen}ial'ﬁh % sgozr%t e n[gsnélrf‘ rreyﬁertemﬁn pulmonary
artgripldwperiension, gecop@ﬁry hypeitension reiptssesmstolic|ypesisasieie ,hypertensuon
ass%ﬂ&@éj\bvlfmcrgbete% hﬁ/p&ﬁeﬂabﬁ%bmétéd WigSdtraklergist drelatmeadeulal n
e R e L S
congEHR Imadifaiitiedansinadsticke wlaugemecand inpraised fepahikction): elyplar
msuff%%n 68ble,| UAStBIE bfd RfibntGRAEMESI) anglr%5pél‘@h&él 26D B Bdse;

my?cggd&m éc(? go eﬂ%&h@%@st%&e %&g\)erylj1 throrp ﬁﬂ)of?ct é%aeel restenosis;

enzyne, ere ore be
consi dered a di sorder medl ated by c@Gw. The conditions
that can be treated in accordance with the present
i nvention include, but are rfbt
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limted to, cardiovascul ar conditions, netabolic

condi tions, central nervous system conditions,
w@odomoesey condi tions, sexual dysfunction, pai PCEIBR007/001001

renal dysfunction. 30 In another enbodi nent, the

condition is a cardi ovascul ar condition selected from

the group consisting of hypertension (including

essenti al hypertenS|on pul nonary hypertenS|on

pul nonary arterial Perten5|on seco q g udi t
artérippriaresis ShETRSCIqras aRAAs e Yiel %Vpﬁ%?p%}gt"B'ﬁiY i, 1¢ing percutaneous
traftyipfid SlyRipREty asbspaitabad tahsldmical a@mwnghylp@tv)t ypsilipidemia;
hypﬁ)x;g o&%o%n%ﬁnct%t\,%s&ﬁ ﬂqrnglﬁ&héak%lsg‘m s Qfﬂﬁ#ou'h@)n ﬁé/a@ﬁgil&ea(fncludmg

'l cations associ
COWQW@P heaiidpilyre, (J?Cn%P%Pfﬁ@ h@agg@[yreaﬁysg@gﬁrt %ngggast@g heart failure, left
verﬁr&ﬂ@ﬁﬁdah\féilurlaﬁ@ht vehficllarmheart itgé, mad le§ tverrdoslar ylparrophyi Resinpud's

pheglpnﬁgnon &egc g@%h@%ducéfcﬂ% 164 pre'sﬂﬁéjfcgﬂd%h@&%(hy and arterial

uns ariant (Prinzmetal) angina;
OmwéW?ﬁﬁ@ﬁﬁP vascular di sease; nyocardial infarct;
Sh bedGeer Ginbedirishi, ig: @hditdods mygetansioy.) ;  t hr onboenbol ic

7
g&%ﬁ%%%88&%@%%@3%L§nmm§§?%@haggggﬁféﬁﬁﬁheroscler05|s
dngnasrer embadigens thegiongiigds UM %‘ﬁi‘%ﬁw £15981 udi ng
peéwmeaeaamnem niEnshdimnnigaheagigluepl asty and
g&ﬁégﬁg&@nénq @%ﬁc!o”éﬂuﬂ% JiEQ8IRRBdVraiRRgi opl asty) ;

Xl ¢ vasgconstriction; vasculitis
(ln ﬁmﬂaﬁﬂ PW@O%%&é%ﬂ&Oﬂ@“OWWP%%B%f fYPt failure
(th BRdthel iembodircan gessdondigontieandinaf ai | ure, deconpensat ed

hﬁgfc;thefr@hkwrﬁent S}Yeséo%lil&l lpfﬁﬂfﬂbo&@' lure, diastolic heart
ure 5 ventri cuyl ar heart failure, right

Ve ARGthes GardimRab the 9089 S kRid | eft ventri cul ar ,
hy peatiter elphgd)menRar}emy)udjtlcm is phrmqmn@mmlat@'\@@@nﬁ%@qagiysfunctlon
lndﬂfdﬁ)%r&mﬁéné M%@@omt@"gr@u G’s@ﬂh@%ﬁdﬂﬁe@osd@@fldb@m@ﬁ@édabdlal

W@ZE%{\%S‘ |stcH%ene%Halvmfl?rdr}?uﬁlglerhc)ypoe rttlonar %ﬂgr al FwertenS{oH angina,
clotenctasmarmmpncanhes afiendistylaypass, waﬁqvt@naiayomyﬁfév'ﬁfé ﬁ%ﬁf@ﬁab"'sat'on
andibakta g&@ﬁh)enbodlnent the condition is pul nonary

3%%%?&'@%? Swpc%/dgnwg St}etco n |s|r gm%{] nglgﬁzquﬁgp QQ%@Jde t’ﬁg Srou%conswtlng
of Syodrding Xdaisd knodh as meqab@c erameiiabaies (includino Hret ﬁ@’r*ype il iabetes);
unsﬁ’ﬂb@ﬂa‘téﬁ@@%ynd‘dﬁ&s%ﬁnﬂ&hﬁ FeRtanBe ERItiag insulih esseptof disdrdare Rabson-

ment W
Megqﬁagﬁzﬂleslyncg%e (]Jep rﬁgh unlsphléobggﬁlggpgr\nﬁéaﬂgyddﬁ)rnge n_%éggyndl’loﬁ'\el Dawrence
syrdrpoteh@vshiaiSindromen ecromenslycRfFaFROMeRYeTae, glupagpRoma. Rrimary

ald AR bHEN, sSHQ@ﬂétlﬁ&ﬂé LifoB®ophiRickibétie ) B-dets togin @@ncHdtdiabates, Grave's
dls%agﬁgga(sﬁ %s roudn na%gwj o) la{h?hAdgpéérf éJg]getagcﬂ gg é?l%ldégéé"tglerance

Fe rou
dialgtin g«pro@jlgept@nsb@rjc@dlp@glpl@ﬁﬁlg gaq%@aqh@qe ¢ arth'r@éﬁmé,éj[ﬁ%gtlc nephropathy,
dla&QlE gReruRkclérssd) arbatia dersdlatophtay, diabstiefnbiropaginge peripheral diabetic

ne«,e%‘oam?/noa a(b%hcacra'ieﬁzgclt %kwd &lee% %e%ﬂéda h?&gdlﬁ@rmazg\dcdb@&@:

Scll ar bypass, vascul ar
di prathed ﬁmeﬂﬁ%Qf‘b I”?frcof“é?j@r'%%[‘ F§S88'fn, ~and heart

t1h amsidr aRbainadn the dondiginod hephropatbpdi ment, the condition
is a netabolic condition selected fromthe group
consisting of Syndrome X (also known as neta

sy nbiranatesr; empppdimantaige (:(?I"ﬁl&lplm Hlaﬁ@ntﬁy pevqus SHEey Wj‘éﬁlpn selected from
the GFdtip @br&)ing of lErBentib Nndi@Bigvbszedensyialarandd s giduceusigimentia; spinal

cor%%urr‘?’g ﬁ eraGIMHQJaHrthQQJré lmﬁﬁh!tlrﬂ Hyd’o‘é@@e‘ﬂjflcor(eufynﬁlctﬁ%bé craniocerebral
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25 Mendenhal | syndrone, |eprechauni sm

Kobber | i ng- Dunni gan syndrone, Seip syndrone, Law ence
wa@ynwdnezeyee Cushi ng syndrone, acronegaly, PCT/IB2007/001001

pheochonocyt oma, gl ucagonoma, prinmary al dosteroni sm

somat ost ati noma, Li poatrophic diabetes, ,Qcell toxin

i nduced di abetes, Grave's disease, Hashinoto's

thyr oiditis and idi opat hi ¢ Addi son' s di sease);

traum n%qrﬁ)&’g rl]rgargl;: geze {ovgsculrata ac%%ént c%h&*ﬂgédoﬁ dg ??’% cﬁ%wc%ggc'eneratlve

dusomeemmciudma ét;hwgfatqﬁyases fHF%’Bétdlsée‘SQJ 'ngu%@@ f@r%ﬁé idgug-induced
Parldhs’éhﬁﬁée@sed emasRbRIPRthY scldlbsd) ain) datér@stiosit;Huntington's disease,
lnclLédHeﬂr&;I Fﬁ.‘ g%?n sdd)h%pet \ (u:scultaﬁ Qﬂﬁén%ydisogier%gggdc%te%%ﬁ‘r@géu’lar spasticity

Icre
mcltjdmgawmorgeppllgmyo@qnmns rpﬁlgssclggﬁcﬁypqr@ﬁe myltqpﬁgsglprows Creutzfeld

JachESicataREep dlsérﬂe@ﬂ{btuhﬂ@ n@rB@é}:@y reegtitive tlR6rdereNebldingtodrative

disolrjcgpshrrel%gr}aé t?%Fhlz%gli] §S3§°$‘ sé ?ﬁ%ggﬁrgleril@ %bsta%gaewﬁ'\%gb%a bl iin%l'ﬂlding
withtifswalfroougbeteness gwqh 19§ omte@l aivetivei tabacrmeiPeusisngcdals E%nza(i"azepmesv
cocgﬁé@éﬂalh@esa%né\‘c%nklw eRding gerRdib et ansiptly ARbrder 8dcthl anxiety

dusoha{fb &aplb 8ugor%er osi?l}'I aurda lct: %r%ggagorger ermac!)tgeéswe %%?ulswzfzdlswger attention

REUr DhE i ocereb
eﬂquwaqm%sqntﬂ/cpmmﬁom@mwgd dlﬁ?fé%jwcltié@s &pprggsion, mania, bipolar

dlsokdéfsafr@&mmﬁl&fe@rbfg(éyﬁééﬂnhd lags, Bl emésis, BRMCRBAE adriliod dyskinesia; and

egeneratlve di sorders, including
m'grﬂlnfhaﬁqu nrgng'gﬁ'nggg%dg% ®Par ki nson' s di sease, i ncl uding

IrcAneihar ¢mkedimedt, ﬁ\e@gﬂqﬂﬁﬁl isfeheinpEs #iFee8dn'  di sease;
franethEOficdiniedt, @eabndiioh BIFREIBSON' aayekat er al scl erosi s;

nuar%to!hﬁrgéngo%dﬁ'nem ﬁ]%%gr?d’glon 53%3&8@@@3&3‘1‘&% ngton's Chorea;

assocl ated with nmuscul ar
M@Wﬁﬁmvd@eﬂhﬁ‘l‘?&@ﬂ%@” tsrcefppiesinfaglpi | epsy, convul si ons;
resiblheséntoaigns yhe domiten isradobéeplratios dlsetiasi s;

ga%gkﬁrfe%b%dm%ﬁp@@cg‘\dﬁgﬁﬁ%tro | eep disorders, including

nar co tive disorders, includin nitive

1 206 EFATDOF G198k 7R greF e SLFTIoD P PEPTSER ERIBS 1 promoting
functartai rzoplerydolioaing Sravsbjam.C einahtthetreanvadiment ticl mehentgnventton further
comp{l %Q Armead of 58%@1@ %E@dﬂglgéco%&? lﬂ)ll@\ﬁné)&brﬁ&%%bremr&%d & another

products, benzod | epi ne
e AR (OB 81oor) BHOTIPe Lk dR @R MPES o R QERGaor D dgpovery
folloalny iseedke. ((Res,axNlefinklesdi, &IP., Jatei Bt Htedi@nshing BrTd SepggpaniF.cand Menniti,

F.S. dﬂ%qilfg%rmhlﬂ?tgls&ldér{aﬁ%ﬂﬁb\}e‘é fHeli %ﬁe%v@@ LAG migIc A8 SREY Bcclusion

sive, di so d
vy BBRABET S G PSS SRy o seroRecop b AR st g
thegpptbersnrgimentniha prebénd blention turtbeycomprises meihgdafprrapmoting
neur@f%gfoﬁétlgr\ %cluhﬁé‘ﬁéd’r‘&eét&&%n f&lb\Wlﬂb Eirske, RBME Sourdddsirition following

dema, tar e . d
corofiy ARerK B Sa UL AP Rl et A laraon iR Faliftic brein
injurg;ovedioteisoratiprs fopdwirtpadierpbral ischéimize iisleding ddbetiral isghrinih ealated to CABG;
neur@@@@%‘tn&?@fe\tedt@%ulﬁ Wbttdbﬂgntiasarﬂ%lﬁofé‘é@%t@n l8Ras Fest-ClABG
anot her embodi ment, the condition is anmyol atera
demenfifar osis.  In another enbodi ment, the condition is
ineneberaimbbdifnantt the bendiipis epnaentasigh dieerder. t he conditi on

in%nahmsmheﬁt th® BorditisrPis @%Dl-monérv caHiRioR SleBsXRM me@tou
contﬂl tion

ther e ?1
condi e GRS SR ERireecoblh PEB e HoRs. felye Pumdndf
disegaeobrotdhitiey anfl ghreni¢ emerkible eulmeeary obshiugtioni ng brain inj ury.

I n anot her enbodi nent the present invention further
conpri ses nmethods for pronoting functional recovery
follow ng craniocerebral trauma. In another
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enbodi nent, the present invention further conprises

nmet hods for pronoting functional recovery follow ng
wa@eogkhz46¢ Ren, J.N., Finklestein, S. P., Tate, BCT/IB2007/001001

St ephenson, D.T., Seeger, T.F., and Menniti, 25 F.S.

The PDE5 inhibitor sildenafil inproves functiona

recovery after mddle cerebral artery occlusion in

rats: mechani sm of act|0n7 582 15 Soci ety for

2&%{5) Sé?rlgrﬁp Cde ngqt hc;oﬁn c%n ISI pha\llne n? ?rb u efgrgl?%glﬁmen't’] th%nc%kat?on is acute
paimefraodies bbarcuprp@wmciuﬁg aCUtRERBINGAS BRIt MY Pfrﬁtlrglﬁ?d‘i r'rganother
embtRIRE, @5 Rh@lidnadicHrénid ;ﬁﬁM Egarﬁdléscﬂf ehroit!pdin MBude neuropathic pain

mc&uidgé g%ﬁ%gré)%g\tg%jorgg gr'ag% pa CP 00|81(e%r\nﬂtﬂg>re>{ph%|[ St%g%’ce%%%ﬁéuc
neufaplihp)ncarpal tunael sedraney pagk naig @nqlqﬂr[grp?m aseasieted avdth Gergieted Qr ruptured
mtefr\féhélﬂéﬂ"d%% seba&malitiek Sﬂﬁkﬁl[ﬁh@er fdcBGbibtd) srélromﬁf j6ihts Adaraspinal muscles or
the Hgﬁt?qon;owl{gg E%H'Wﬁt heC;i r1 ga néﬂ r?ag ?@c g |.9rfe!>urr r%'a%%?gla%t?ch as
bortewanpdmad@g@cusd eaip At \{@era| qglnéﬁrd{aﬁ@sswlwﬁ@cer thargpy (including
pos?cﬂ@rq(btﬁér% dyRdramé, %ﬁfbﬂ\ﬁbb@duk%l ;dallrSQ/hdeﬁwe dost radaol @Yndrome, pain

assSRRRLPRBH T AD Bl orese g SR RS b Bl Poin (mcucing
ostepaditrisis ped thievraated )artfditlg P?'@S@f‘fo”@y@?trs@qua past herpeti pwalgia,

tngé’rﬁﬁél h&ﬁblb‘éel-llplhleﬂfﬁﬁaﬁw phadliofeiadeainpsennapostistokeiath and pam

B

Parkihgons gisgpss: enepsy apdvitemin defigiensy-hierrnetheiembrERent e éond'tlon is
nocfé@ﬁwé bélﬁ’ (ndisin@Paingromdleftral fenadip b@tendfrauded, ttesirsasbrains, burns,
mchardgﬂlgf F]c‘rflcr%I gnd n%atg%a%cl’%a?% ﬁés‘?gpe%c}ji/? Fé Hj(dérn)folﬁ{}vmé léﬁ)glgﬁé/ of surgical

progRAuiep IPestraimagie)paim wwab@ilcn cangen RFeand @aq:lgﬂ%{)[) h |lrbar}951iehembod|ment the
conbiti®iCik Palh Bgsopiat et PRdnreatioe (iWcakipb artanid ppiaisuclassatdoat eitls and

| rheumgtmd Flg ASBHSI ?Enkﬁgéﬂﬁe on |Itlsd{/96gg| b% ﬁnm%%@%mﬁ%w bowel

pal n
disqgs becianetpowet deorer ﬁ?%tweeaowg% il dysPepsit : Gl oy yndrome,
funéliosat Sbddmirabpedt syabirotne eGrolofs dideesd, eitze picéraidvetcoljtie] dysrsgnorrheal,
cyst?t@cr{a%ljeétﬁlg lahcpber\;lcspcf rﬁ [n%&h&%%b%%@n{lﬁteﬁe %ndltl&h% paln resultmg from

ament ca
mus;fa'pﬁkq'?tﬁ'a'ﬁameﬁgmf'uﬁwweﬂ%ﬁ - Heragygicis. r?p%%wsa%m e (non-
rhelpaatdld) dne@datbiag nofi-adicwdr ripaimatisor, dystepiEnaithpailedgeoplygigipplymyositis
andgzgc?rgﬂhi%g e% Mot SARKGIRRent, BHRrBRitioh id\$elddfl REm the group consustlng of
enot h erag¥ Hyndrone chranic %ﬁ %(g 8% | Renosis,
neag pReiFa5ker AR5 POARH BN G aPee BeTic BB T B
perioaritts, Raynands biemapynonosclgyeadoma ass seletd! edsod is¢hehé) noreapther

emtyolafg{eﬁpwe co@tﬁttoh d §e\e%te9?fb|ﬂ e d’r‘éﬂp%@hé”éﬂmg 8c8@pdik (Wdidding mlgralne

arthritis 0St - sur
suchy 5 ORI B0 e RN . ol e eage g Beoscne
mixédl Aéanahe apdibdagachelrasticiated withrisasgelandisopders pepfacigbrain, WP@R@denta'
pai @ﬂlcrba%ngurﬁﬁé Routh S5rFdnRt & téMJoani‘ah&uQ@ann@lféé&BIQJal@m

bR S D RS S 3t ol o

seleeiett amn thecgeupciorsigipg of impeterse liergandady edyohish malet grectite dysfunction;

clitorp 9}%'&}]1::@3 deudk aydRARIichadRbl éb%al&%?d’lm(n‘y%hbll@|s@>@lapéibdbalfd' $3Ffer;
central nery

o BT E AP P S P B o s nipodthdSerual

desppmditordgpler at i ve pain (pain follow ng any type of
FHURineAdmboBiRAE tHercBditioR RSrhiié 8biM dyfuRdion, renal colic,
cancer pain and back pain). In another enbodi ment, the
condition is pain associated with inflamation
(including arthritic pain (sych as osteoarthritis and
rheumat oi d di sease pain), ankyl osing spondylitis,
visceral pain (including inflamatory bowel 20
di sease, functional bowel disorder, gastro-esophagea
reflux, dyspepsia, irritable bowel syndrone,
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functional abdom nal pain syndronme, Crohn's disease,

ileitis, ulcerative colitis, dysnmenorrheal, cystitis,
w@arecneasé tis and pelvic pain). In another enbpdi/mE207/001001

the condition is pain resulting from nuscul o-skel et al

di sorders (including nyalgia, fibronyalgia,

spondylitis, sero-negative (non- rheunatoid)

arthropathies, non-articular rheumatism

dyst r ophip geno » : 5 and
5 Sreyseprpamen e o e B et R bty B getects
from eie@cdw«torﬁsnabm ¢flaeutg repelfaitiendirgtd ragpl taflure;epltropadindsuch as diabetic

nep\ﬁ?oggﬁ'{l/ afubtﬂ@ht@rsﬁtlan&l,dr'é@r@ Qloﬁ‘@l‘uré Qﬁ}" S/FndpMritRNdh BRother embodiment,
cardical infarcti

theﬁgl?qltkgafscﬂ taneer C%'ﬂ%\ﬁ ecgedg"wg}.ﬁwﬂtboncon%%nlng Pf LSFDRGIOUS ﬁ;achema tumor
metktesiedral nenpisgid.e i schem a). I n another enbodi nent, the
%’Qﬁﬂtﬂe‘r Qﬂbécﬁme%?|tr?ect§oﬁ81t|5nrlé36§téob§fog§ oup consi sting of

el amircypan A et ety SR S PR UAT e b roue
corisBiiTg)i ob nuttrygker tesamhagire aBH figsineedisondeeod okt ciility ititehigcbowel syndrome,

erﬁﬁ§9@é£& %F’d N!e%rr”@&sc Uh 8ot} SAEAARTehE, tercohdohd a @r@l’olj\c condition
i ncl

SOOI %%ﬁf:}&ﬁ&h%«ﬁ&ﬁ%ﬁfb&?gﬁéﬁdg? PhALg RIS pporiinence
ancsbeoligh erostetidyderniesie.,, t he condition is sexua
qé( ST HHRF L Sddinkdnh GUDh GRS X BdH corldiBdnlstdcte@romSRbselsesHicaria and
fromithe group consisting of inpotence (organic or
Skinya&eER®c) ; mal e erectile dysfunction; clitora
dy sifctirec embmhm®eMonv!j\)@fmmnhﬁi\ﬁ‘"@fqowﬂ@meﬁatled Eon getinal disease;

madJidr 4B @%&mwneg@@%m@ arousal disorder; 35 fenmale

Xu t|o sexual pai n
3 %ﬁﬁ% g f&ﬁ%°@3%mﬁ% ﬂ??@%“%@%%al desire
di mf@eembodlmnhﬁ@tmwltmnmﬁéﬁnﬁ@nt the condition is
NRbfutrRF &ﬁﬁddinﬁend%fdéﬂdmdn@@a gynéébldé@ caRYibh 5212é6dfrom the group

Coné'%&of % g%gnogr tm%ws ? usneg neoraw? rﬁ?eﬁ@ity’%% ’rerﬁzﬂ@re fabor In another
emwmanh@‘telcewlt@ellseﬁ?%’tﬁian/rd@?ﬁ'?ﬂ%h@?oup COI’]SI stl ng of

ae tHicthef &ﬁlﬂidlrrfeﬂt kHérpeeseﬁthﬂTv@ﬁtioﬁ fur@Bedombadek tifefiods for inducing weight

Iosa (fjgnzalgn c@ef {vg ?I%:t s@ﬁn adéu%%gttﬂg%dm'aggmggtp%%yect a thca'apeutlcally-

"AtEr S

efqu@/ﬁlﬁmotmt@f a $IMPRHst ‘ﬁ@PfWﬁ%HFWﬁ%ﬁP 32} he condl tionis a

cancer condition sel ected from the group consi sting of

ceans %kous cachexia; tunor 5 netastasis and neopl asia.

her enbodi nent, the condition i s osteoparosis.

IThe BXP#RAN SRIBRAINARPINe RIPRENIBYSRNAN stable for use with, for example,
marg@sitah QuiioBsduEnad huseinelicttieo prirsagdse(e b & chofikegsnchigagpees)pcompanion
anlrﬁgp gel ggtdo %I: hgﬁgﬁo@%%tmgg 2OPhRGY S’she%d1 ﬁ’gs fdaﬁl@}" feBoratory animals

clrritab
(e- 908 ras) NS a&ﬂg@d&ﬁa SHREIS: 9 HEP VS, beps. dfon r'f?e?% o0, te
subbiio©d mammbljantshigea.omdinbtherembedieenty thé eghjesct is@rdmen.on 10
selected fromthe group consisting of overactive
bl adder; bl adder outl et obstruction; incontinence and
: Z hyperpl asia. In another enbodi nent,
Wigowsidg beidto ai partiauiskthenry; diieiypotbesizes tlabotmeguridseiformulae (1)
throeﬁzg(r gﬁ%'reg nhnHtroL'dfﬁ'lre'F%E%ré%yn%k'ltns ﬂﬁﬁérﬂido‘ﬁwes&éh @QQB@&:Vmpounds of

condition is an mc condition
Forgpa 0t A4 o7 MBI i cHnt e £ DS 2B e 6 on nereess
intrateiytan eGEP ievels.aTtds igtragsedmiptradetiulacGMPdeveBrbhdenpindceltldrgalcium
condition is nitrate intolerance. |n another
enbodi nent, the condition is bal dness.
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I n anot her enbodi nent, the condition is a gynecol ogic

condition selected fromthe group consisting of
waoelyenmamase hoea (primary and secondary); infertPCTAB2oem@1001

premature |abor. In another 20 enbodi nent, the

condition is secondary dysnenorrhoea. |In another

enbodi nent, the present invention further conprises

nethods for inducing weight |oss or maintenance of

ght loss in a subject by admnistering to tqe ,

s'grs-mﬁg J aen & tﬂ'i‘ié?%lb“ém’?s&%ﬁarl iww@f%&'? 1Rl respelign in blood
pre§@pgound of Forrmulae (1) through (1-32). 25 G

Subj ects The net hods and conpounds of the present

invention are suitable for use with, for exanple,
L._Adinigiationand HgsiB¢t s such as humans, ot her pri mat es

(T@p@ally, depnipeytsl, desdiib&giia thiepedificat@iip admidstered im amgen®unt effective to
inhi IEPQE 5. 'H'?eg&mp&ﬁ%? ?f t&oﬁrﬁs%aplnveE@d'nrQrééUnWtéreé By %y'su%ﬂzt rdute in the

oratory ani nmal s (é e ?
forrp gk asaharraafeuwllcemm'oa BIRPIRA 9B 2 (Rutgy and (R dPBRsE eB‘é’ﬁrf‘g he
tred#B&1t )ntenked. OTherapediicdlly atisttive does 3 (Ihesump@mtis feguiged to prevent or arrest

the %@V@% LA toStHJ%Hﬁé? {Ih?dn!:ap ﬁérf&%rh%‘é &Mh%ﬂkd b%&% S BRIBALsKill in the

esi zed Mech anlsn1VVt out being

art v@mgoprwmaa' Badt ¢inies) PWO%CH%%JPV'"BF tp thedneqBRPAESi zed t hat
BET6s:06 seghrienFarttiiadompolridy and/dricompdsitiods @atping ¢he compounds is
baSﬁQ B ? k/Lr%EySof gctohshﬁclﬁﬁ%ﬁhgp 6 "The vJetghf §exf érha Hé@lﬁal condition of the

hesi’ze rpounds
patlphtr e gﬁ/e(ltjf oétg? cqnqitiPhithe reyie of‘ﬁgmw&ﬁi{amﬂ ?qﬁiéhq&gt é)ﬁ% ngtlcular
comp@asti ¢pidyed.afhus rerdessge regimérmhaace WiddharDas@eHevet ks, order from

aboum &1 #ng?clrﬁ)eétel ob 91 p@lt I{IIQ&% |oHtLo@g w@%ﬁ?e} %'regus@ﬁlle @RSreatment of

trac ul ar ca crum
i PP 060 1 S GRAPTREN. TR IER T e o4 FRBRRUPL Fprmee

(1) thrasghu)-32) (simidstérediin soble or dilidedadosen) isdyrically frastielout G @1 ‘tcnabout 100
/p QP%OU@F ERsddintent, kotﬁgmyr@ib% é'f@{el c‘élfhpé'\ﬂ'ﬂ oPasin0Be ) through (1X) is from

e e ST BOO AR b .

confpBiRdaf Foiveilae dirfhoayoitl 6-38X per h@bqw @sight. l|n m@ﬁmbww glosing is from
0.0 PRMoMhgHoRiaf dln@MotﬁJﬂém‘éH@u‘hé‘h' Hsih@idlidm o1 bhe mé/@g'/diayOfDoé\age unit

corfaAglPs Y g aEF BRT Lo ARGk R o g, nmany
instdtives, apeadninwislion céfhegompared yidegershief ﬁ@'ucaﬁwwémgﬁsm a day (typically

no drEAH thdh s PIRMBRId0SSs (RF BB picali@aPb@es fSin@éase itheltotal daily
the nedical condition are readily ascertained by

doss er c? t8lf'ed

ordinary skill in the 10 art using preclinical
&atiorglladminisiiptioaphe enmpraitions Ay bp gFovided e TRigtpf ¢3bipsg containing 0.01,

0.0801150.5® 2805.80@.07 €50,7810, $000, 75 0£1000TEBO 1B $7522aD, @50 and 500
mulhgrgﬁj é)?{he 8?""8 m@t%g;eﬁatl fglflt ?ykwg%m%ggﬁogm&t bfthe Qﬁégeto%b [%tlent to be

I nc
treatggix Aarrrﬁsim@antéx@icalty@ﬁanaw Gom a'Poqt pe1 rqsa? ?t&wt Otrpgeof 15 e

mgrééiéfrﬁ rdr'irh/an@fhettefmﬂ)oﬂlﬁlﬁﬁkl fror® Bhout g tocibbe 106 mg of active ingredient.

lntr%vgﬂ%ug %}S&t %?yqarég%qg%ﬁ%utﬁi eo%b&}( 18 tnlgykgﬁh il &Jnﬁbl Ll @5nstant rate

osage i men may vary
infugipiiel . Dosage | evel s of the order from 15 about 0.01
ng to about 100 ny per kil ogram of body wei ght per day

J. L?seqnlMggte#Lrahg{ﬁ oth?AeEE%%rﬁ‘em of the above-indicated
ment, the total dail dos

f
& @@mgﬁ@erﬁﬂhqz@pwﬁ naéentlceq gontpﬁfsqm%compog@)s of Fglrmulae?l t%rough (-
32) (ondsy 48l ShelicashentNsu@h Bgh nibdosadevtaitletchr dais®B3gd psufg)i ICialuhgerstood
fromabout 0. 01 to about 100 ny/kg. In another
enbodi nent, total daily dose of the conmpound of
For nul ae (I) through (IX) is from
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about 0.1 to about 50 ng/kg, and in another

enbodi nent, from about 0.5 to about 30 ng/kg (i.e., ngy
wQ@oocoeeund of Fornulae (1) through (1-32) pepPCRIB2OHN1001

wei ght). In one enbodi nent, dosing is from 0.01 to 10

ng/ kg/ day. I n another enbodi nent, dosing is fromO0.1

to 1.0 ng/ kg/ day. Dosage unit conpositions nay

contain such amounts or subnultiples thereof to nake

oot Vol S0F b TR SRR BB BStpgpgpi come
andfdr othat actiye iogredientees in a day (typically no greater

tlrh%trﬂar b hRfdent, Méltlrﬁ\)eﬁtloﬁ cgrﬁéiﬁés Pelsdlaynd Urphd?@bdn}bommé dbBormulae
Nncrease

) t'h_rapgho(ﬁ gg) f%{dlﬁ? a5 %zp?%tafngﬁt Sl{Cﬁ éas 8 8ﬁxb§osaqeq8§ét or unlt c%?ageecgpsule) for
usep aatiogdnd a1 moheeof thercamditfons prgVieusty l@e@hfteswmthﬁgbome gections discussing
metqo(gimgat,;emo 5 1.0, 2.5, 5.0, 10.0, 15.0, 25. O 50. 0,

(et S0 b0 78 A e B o
() tadpgms(t -Bajiint the repdvatiod obagedicamentier thatréatment p@ymﬁens'on
treated. A nedicanent typically contains from about

0.01 .to_about. 500 ng of the active 30 ingredient,
Mﬁ@f—ﬁ@&é&%‘(' alnace S8H¥8di ment, from about 1ng to about 100

Fgr bé tremmenmtef hagenditipresreferred tarbeyeethe easppunds@s Bymiigg (1) through (-
32) LANGEdiRERRD 88forntPodnatpdr 0 utbrndfl el Thk GadbioA!g aﬁhéblaalg sélts of the

con}i)g{,@j%flglg ! ﬁlt?g )5tlhrngH1 (L§£ éﬁ%%%‘ﬁﬁa JI mqt%gd ll:T grgﬁn ﬁérhboola n%nt the
comipavreistol Bermeleergly theveah (¢-Bd C@robm@mwdgerm a%mﬁweﬁ C(eround per se and
oneldRfR a(nha‘ce@%ﬁllyfa&fept@&@ sA% oAtheRehsRaRepsr sesuch as a

n|t or .unit,. dosa C
et SRRt B Pt st as Ry ARSI RUIA BT Pyon Sven
phatrrsevtiseli commesitonaregnpres ¢ompeendsiohzarmelae (i thraugy{E3 pragted with at
leadd B Wﬁﬁé&ht(&&iy%}éc@%%&bﬁabi ETKeaFrieEEah bearsdlid) b liqtid)@r both, and may

be fa ﬁnuéaX%d wn@gﬁeecdolmﬁn&n% as a um Qc?sterlgéﬂpgs%Q qér@m}ple ah?olet WhICh can

nds
conishn T MR 95(/4 by wemhbqjaw ETPaps pcforidee thdhauan (-32). Compounds
of lea%dﬁﬁﬁéugﬁ siBzhimasbeccoupled widosiagree fcfalees astargetailé drug carriers.
Oth?r @%75’ %g()tlvé arbstaéceg§§1 %Q) t;erp?é'as'éhtng one or nDr e of

red in the ab
5@%@9@@%%5@%@%@]) thrﬁé@fh%a@ oAy beedRinisisrd bYiaRY %Hﬁﬁs{"ﬁ gute,
pref@rEbIo 6 tA@ fokm of dighainiacenical @bmpasitipn bdapgedithisuct seowd, aohe aotose

effegEQ/e ?orﬁ%mgmq?mtgﬁdegoﬁ'ﬁ@'léo ou#dg)an(‘i E:Te ghon@%f Sganulbél(lf th%ugh (I-

tion o di cane treatrren
32), ﬁ?&%?’f“éﬁé‘i‘%ﬁe agpiniRtereg s rd 8RRV F@é‘?“tefﬂ'ﬁﬁ’ééﬂptc? ns For
0 ) aamueatrairbmbf adolid Hese capm ahalyibe)fsr axemple rpeebetied mbipeeste trite, such

h s, lebs i etermine
as h%gm%?fg?aé ggsr g%&g‘?g dé}ﬂe)mgéesr Srgéé@é] Al(eb sh PRk n?@% pR&iet d

amoan%ﬁfﬁamtmec%?mpgwna B8 piasirt rwatipe. Ipenethg SmestETIhe ot
adnirostiatidnareay(te)in & bovaegbr gfahu@2Yrme aln aadtse ebodivent the brel dage form is

sub- 'hﬁbuép%éﬂ , f %blg%%zenéé"% s&ﬂ@lﬁ%gée%rﬂ: Qﬁ@wn%uﬁds)of

d
For i N B T8Nl SRR Ve R ALY Jaleyase o

capautsepblals) and ik tties dvbadetionsaisp maydoppise beffering agantstdn gray be
pre E@%rgﬁ@p,c cdafiysPr esent inventi on conpr i ses
maceutl cal oSi ti ons eut
G TR Sl o G OGRS T 1 SRAF AT g dosage forms
for drdi Iadmghtrétﬂ?n BRI de fae seamipted phartnbceatically acsptalde emulsnons solutions,

sus e@gﬁ%gﬁ?&' SR élul}fra S?ﬁgmﬁog?ﬁje@ dxﬁ:@ﬁtrs 'c&ﬁmor;ryh@seg & thé 8% (LR Nwater).
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be formul ated with the conpound as a unit-dose

conposition, for exanple, a tablet, which can 20
w@oemwrazaaed rom 0. 05% t o 95% by wei ght of the coPgDUBRAE7/001001

of Forrmulae (1) through (1-32). Conpounds of Fornul ae

(1) through (1-32) may be coupled wth suitable

polymers as targetable drug carriers. O her

phar macol ogi cal ly active substances can al so be

esent. The conpounds of For Iae ,

ol B SRR CPLREIE g aPam et Ly afsgiicpyfevorig

(e.d.rewedtenifigir andGf perfypiraragerdeut i cal conposi tion adapt ed to

wmm%r E%&%e@n Jar@seat .ﬁlfeﬁtﬁ)n%ém&fsfaﬁgbérmerfapdosé REm. "Parenteral
i nt osj ti.ons of

IR, SRR, oo SRP0S PR ioRy e gy Ba
intraperitong afly, emteachueguder irgeothne,omtabtley\al npgmetm; eqrdahfuyon dpjectable
preﬁa%“oﬁ@” |- stcg'eahje@é’d"@ Susdusaf b m@ﬁs ﬁls§éﬂsioﬁls m%e fd?rﬁlmated

acoap iy e E?°W§mU"@85@ﬁF's§'sp%?'nq el aeR b ciioh Sishiicd Yghts.
tiradylottes gmiecaiirent diret ik setriny etiop cerdisises arfonicel ‘dosenfount " Teficaht

adnlnﬁé%tlorp %l@@gfm 4R, trErl%@ethEl%%ﬁ]ﬂ‘ﬁstrbﬁBﬁe%h @8via lréhsdermal patches
ano ] on

o GRS SR Sor s P B ion A Be e s Rl

Cortyfvsitiorsdbr tomicagadranistratign alsaiibelude fgilexbmpls Uiebicah gels, fsprays, ointments,
and®¥ame! & to;ﬁcaﬁ RARIMIeR mbﬁmab‘:ferb &R bﬂwdd@ﬁa%hefr@éé%sorbm or

perb UPRANTT g CORBEHEN Utoh "Bt st RO Aoda tign gL e cppaouncs
of tiixigwentdn are a@gluis@gad bvakyp@ngrmahqiﬂylcm gdménistrgtins vdlbtgpag:gomphshed using

a pdt@ é?iﬁer%'f he ré@Wo@ @lﬁmﬁdr&@ nieHbfaRs | lyBQ or&g@%@ rﬁétn)l"%YetbeFormulatlons

sutt%m)fg d OWI‘;:‘?“ degpg%}loggonﬁﬁc Oatcéutla %r eﬁ%mpI% eye ﬁrogs Yvherem d‘ne compound
of tmmg\@nﬁqylrlﬁﬁlssp_qlvqg pds@@g@g@n PBytehls carfngr Fer zaqranasal admlnlstratlon or
adnﬁ?ﬁ’s’fr‘amnsdyﬁﬂfalaﬂ& ur@%mﬂ@ndi SHF of AN erroudh ArITRERWbAVAEMLY delivered

in the c(%r%p# ggol&tlo‘ﬁw sgg s?bh fr%% a ep‘iJ{ng a?rfamco%ltjasl'r%? 91%{ Ig n?c‘Ueezc'eX:lro\" Bc?hhped by

rs con
the pqﬁlgnta)f @s ?reae@osol myé)(gsentgrhpn\ﬁgnmpq_rggqB@tamer or a nebullzer wuth the

use BT 4UitBROPEpEAAO01  Such conpositions al so may conprise
?"delngt\{lgnetn%od?‘}éﬁp th@%re‘é@rﬁtwva&bn ?Mréc%ff & Hegtgl’ do?éjﬁaﬂﬁnguéﬂgectal dose

formpmayizedn thlerﬁorﬁ’r%t ?fé?‘a’é%@cﬁ‘%ﬁ'fory the pr esent i nventl on
OMRPEITse frateripa benihededlof sisestfatdnRnowiPartenprerradceutical art may also
be u@gan Frhlaﬁrlierc@lgtlcglrl:omgveloHQ@f‘c{he |£\%F|thg)§ﬁégm %repﬁ%@%ytaﬁ\n&%%ell -known

I Nj ectl ons Intr nous |njec 10
tecﬁnﬁgqsa)‘f) @I?a]rwaq,ye%“cp )33 effq.ﬁl\feém@mnaapd Iaﬂm@@{r?tgﬁ grocedures The above
consideratiasd ie regatd to Bjfettd fomnsijatiandnd admisustoamon propeittealarewell known in
the B’F %%@éés%d (nestQTdardﬁé@obILs Fb%t%gigr@g’fl o‘?ug@%"tﬁ%%e‘a in, for example,

IﬂOUS Sus enS|ons rmul ated acc rd |n

Hooygs, J@ BEK = » legihByRlishing © f°ﬁg
Penagyvatis 192 dlibemas et pé, rﬁﬁsnmﬂeg@ﬂmmmrl\/larcel Decker, New

Yorl?ﬁtwdl%'%g@a Bha Kﬁ)'ﬁ'@ epél eE@QtHén%ﬁ%QBf %rn%@ﬁrcbl%élp@nt‘éw ER) American

orm %_E adm ni stration” i|ncludes,
Phagmagpiipdl As3acigy &aﬁ’ﬁi’g %[Hﬁ?gﬁl stration, such as vi a
transdernmal patches 10 or iont ophor esi s devi ces,

L. doﬂgﬁk%ﬁybrﬁfcﬁ%ﬂéﬁbﬂﬁﬂwon or intranasal or

alatron ad tration S|t|ons for

QBRPTTEE FARRCEI S £6 PreiRt! dH%f“'O'F |31é°”et°b'ﬁu 5’55"”9""” with
othegthbrmpeuspagepts, indiettaatmensof varimel cmdelamﬂsor d/;ea:@patai@ discussed above,
Thefcaﬁamh@wo@memehmb%ﬁ aft SRSTRRAEL M YoER (<5 HARBE Ry be

absorption or penetration of the active ingredient

through the skin or other affected areas. \Wen the

conmpounds of this invention_are adm nistered by a

transder mal devi ce, adni ni stfation will be

acconpl i shed using 15 a patch either of the reservoir

and porous nenbrane type or of a solid matrix variety.
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suitable for topical admnistration to the eye

i nclude, for exanple, eye drops wherein the conpound
wo@Roorh2=eé nventi on i s dissol ved or suspended iPCT/IB2007/001001

suitable carrier. For intranasal adm nistration or

adm ni stration by inhalation, the conpounds of
- Formulae (1) through (1-32) are conveniently delivered

in the formof a solution or suspension froma punp

spray container that is squeezed or punped by 20 the
adrradtérensimokanasustirieitier ioeIsarp Hespagiews it SRPPGHP Jaseen fgms) of
squénﬂgﬁlu% %gﬁpﬂtoﬁé Bbodihhendl tHthtZr&/éntloNcb!hprtsbemetusds foftreating

a surtable o el | ant not
a cc}gp:g%ma SPH?}@BT r?r 8@&&:{1 falg é avm%1 P%r&gﬁﬁ tg?rmh’g lrjré to the
subjeeted thdramtusially-Eftectmeramputi of ong of ﬁ\erefcemﬁ%*fis OffF@fmlé@@aﬁ*hﬁ'Pfeugh (-32)

anddns HARGS ab@okal t@&&ht.&a@érﬁtg ek aﬁ(ﬁlﬁeﬁ kmBbEmenthepdssit afention
am nistrati on nown

COMPFigss @ p@grnﬁéetﬁug% aommgpwggﬂflﬁ)%&‘ @%@%2&& ?!)unﬂg b W%ae (1
througlv@Q2), are qmyorebmidppr@pﬁ;pr@geubyaggﬁyﬁ e qqﬁl@r%pqtlcﬂwmptable carrier.

tF@rC HQ%J%H 65 o erfRBITERC Yne ¢ Hioke @mpainde of Foveuléofitbrbedh (B8R) may be
nd m ni stration procedures. The above

ad"&%ﬁ%’ieﬂiéﬂ“b?sl%'ﬂs inregard to effective fornul ations and
adlariotriesérmizodinmnt, preowaniue exsnparnss REFIMKARMHHToRah (-fi@) mayPe co-

adn"ﬂﬁ]g d@& @ntlﬂj&%CJr IRRMiuRS t BRABEE oftseidblzanstics Folutirihyatdcbrothiazide

(sugh as I\ﬁ@%{)ﬁ@% or&%‘fﬂhgédr?f u%r h%é@ggg%eass éﬁ@ NT™ ‘]Bg?rﬂetanlde
(sufPuIEUBKEXTY), EmemidEAs s D@@AM‘H&WQ%%?% S&C@fSZAROXOLYNW

chl&btﬁ@f;&@(@uch%fs DleLwEé@DRWh o VIR DR R ) Dosaigens Gupsss
DY%%\llUﬁng‘dgghacp@ﬁ d’lﬁ\lg ((ﬁ(uch ? E[%E&!zlmm c?w%ﬁ%l.d@rféqsdﬁh R ey GRDTON™),

armaceut | cal EXxcl ™
furdgeimiple (steeas LA™ Phidereridelyct 45 LACoch At ?FEJHPde Bich aw'gAMOR

or ,\)(@Iijm@g@m' 1999 L. Conbi nati ons and Conbi nati on
Qe[éarﬁb(gﬁlmgg horbe or m'EPe dc%mgﬁmg UeSn@le (ﬁ)hl?ronﬁ’dh@ﬁ@f)%ay be co-

In CO
adrmm!stened Wit prgRs morecar@gveqﬁﬁ'@ coma“%%ﬂwwm %F"\?'&P olsfiieble
S lebiffin® Enzling BdbRors thalliéssquttiapid (Bisie ds ABGVBRIL MThpérlndOprll (such
as %ﬂgﬁ&g@ AbSibo foubi! %?A&?@Rﬂ )| heeBlh U %OA%%% ENAfL6APRILATTM,
a1 V=S T 08 U £1228RyiicHFRI. é?S@gwé'l Wﬂﬁi%ﬁ?@%“?‘g ' iz? g
lndd)lébrlt hfén@z@ma slos a:gleofmmm% lisinopelépah as BRINDYAG eanﬁ ggﬁgyu.

Splrﬁi e inn[%&g gs@%ll %H\AA%R% L AHey peht@prﬁ’ﬂﬁoeﬁi‘ﬁhQ&cﬁ@@UNl\lPﬁew

rises methods for treating a
fas@@tnldwily@quaﬁw@?pé%' P¥8Yi ng or susceptible to having
4 efbter 6aPEdinkdn I@n«byr ragteommuedsi of formylae i thraygh {12} may be co-

admlmster%ggvgﬁ biGAdr e érfg%@nénwﬁ r@dEBMnEIodRérsoﬁﬁarﬁHlesmﬁ E@table angiotensin Il

s of rmul”ae o
recmjcpr@logw§ pplmanq%grit%\ﬁé% a8 Ai»gg%}m%’("; eﬂro%argpﬁgu%h Q0PeHETEN™),
wbe%adma.dsm B§ AVERRO P, &sserdn swph@npp@ﬁARB"@,mqasg@gn glmesartan medoxomil

d&ﬁ"’“?@éso&?t%@éﬂntsb% (SRARE MEEARDIS ™, valsaradr (guch as
ou

o S Al e, A ] Bt g

psmenEt-eds. e carrier. For instance, in one enbodi nent,
%‘Qn ter %B&.&&%ﬂy Bﬂﬁor@f:or%@'uﬁw @@or(ﬂu)aet(l)fr@du@h %) :’&2}) be co-

adr@n@f@@p m;_tplpr?; Qr}:q%tregéa?w gwae%%gl IE}{?‘E?Q Eéfnm';ges of%P‘?Jb a&wlum channel
blobﬂéfsolhtgﬂe (ied@ie (s abADELAT TARAMAS ICE™ anWRQ%*ﬁé‘Ao ), verapamil
ﬁ? ec WS{E\/@RA?@WN@TN SRt atnék?EQEdANIW¢thIMemmbmde
or ot hi azi 0 ™
CARDIENT GhebRELAe AT TR bR ot Eorie T PMATE
(such as BUMEXTM), torsem de (such as DEMADEXTI\/D

net ol azone (such as ZAROXOLYNTM
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chl orot hi azi de (such as DI URILT", ESI DRI X1M or

HYDRODI URI LTM, trianterene (such as 15 DYRENIUM ),
werdvaaeané ¢ acid (such as EDECRI NT""), chl ort hedT/tRme7/001001

(such as HYGROTONTM), furosenide (such as LASI XTM,

I ndapam de (such as LOZOLTn), or amloride (such as

M DAMORM or MODURETICT"'). In one enbodi nent, one or

nore conpounds of Forrmulae (1) through (1-32) nmay be

co- administered with one or nor nai o in, .
anc oA 11 nsy shoh R Y P 10 TS R S missining (oish as
NORNGBO ¢ fslbdipito(awadras iPhEN BRI M) misoldipine idutto asS WA i kepridil (such as
VA%%%%Q\*#r\)alam(jlgHg h:le@@pﬁ%@gﬂ MM dilitRgérh RO NNb155(@39§ h as

s o B ot pr SR AOHSR A STORE I B Fabltae co

adrhiSiAEE Iy poneorinazaimsta blockdel &mmdles of esteliopeté blo¢istdhclats timolol

(SU%@\{%@S@% nZ)OJaﬁQ% I%éulch a? Su )I !:arvegﬂ%neégrpzk' d)O%I?CW“;‘ nadolol
<sum;¢@@qmow §f9p;aa?j9l (qsuch £ )(tge@é(ﬂlolgguch as KERLONE™),

perldiidlokE0dh, aspEVATOLED), mp@piolp(sidh, astREWCDRTM(&Bd TRPROL-XL™),
aterLlJJ\%YéﬁmM EN(;RF_‘T\/IIF\JE‘?l ro| sucﬁ%s@llé&@m“)c%tb%%foppr il

o e AP roﬁﬁPdeOf? PSR, ﬁowaga Jinfetor By be o
adrAifigtered Site bedorwidrdialaiaelakersDEXamRieg bbiudabs aiphialblackere priode

pra?c!sf?‘n 5&?{%@05 EEL @ﬁR@iﬂFﬁ"’“ tpﬂ@rlo?yb@ﬂ&lnmeq&ﬁh rés D\BENZYLINE™),

candesartan (such as

tef%&'mc&ws YT T bSRF-3HA BATE YRS TEVETENTM)
i1 bresiar bmnod(rsamc lnasr MOYERRGPDO)]s df Byamteafl) t(\@unfhﬂég) may be co-

ARRIM, oneoér%%élygr%rbetaocllﬁé@r ARBxBRARX S Blitabid Biph&WEB blocker is

= % Mb ) ﬁ' @ E%§n1sartan (such as
abaieiAnsh ST hP RN A G R ERETE S By ovaNTM

Aobrasiar abgdinint, 828 HnorRMHRBRTG, of ERMAROE) thmggh (1-38)pmay, be co-
adnlﬁl%" r%gewth JiKsr ofo al&&%?on@@oept@%ta%nﬁ@ 6Exahﬂle§ﬁﬂ§d't@tfle aldosterone

rec?;mr@aﬁﬂorrsis !g%jdeﬁﬁggreﬂgn %uc%gp ﬂ,\lﬁ%@ rOé apworqc]%'l%c?one ésgch as

ALDAGTONEAT)ci um channel bl ockers. Exanpl es of suitable
Q@!ar%tﬁé%rﬁmrh%l oné”@r & 6dfRioBndsItE Feraalad (If B (182)(rBdate co-

adn?éﬂergdAglg @QLoAm?re. remz:g&éwl an Eﬁgﬁéggﬁeﬁegﬁ}/ﬁ%{bgﬁrgmdude aliskiren

(SPYEREL BRAHPY/E00dN YPR2€dP.(such as CARDI ZEMI™~ CARDI ZEM
@DJMhe%RQJdZFeM bAsTor moré-Aintdodiadyl FoRTulae, (1) BPIrdu AR TSV may be co-

admlm ﬁﬁg"w-(h ?ne or moyggce%tcr) q7/1t 294% ICE %%h%?&é%o%%tra@ngadrenerglcs
vncimm@m@omw as AhB@MEiS ﬁé'oc@m\ehsuag as RERATRESTR P!, CATAPRES-

TTéT@j g@ldnracm@ (SUSHETERE XPL) BRI dudidbynz (Biich Gk dv\mamenv(wch as
?I %rv}thgr er)ubodpnwﬁ{ orge ér n(uo‘?‘é'gc!%éa%ﬁrads%}'smmn th%gﬁl?n '3? rpé))ﬁ 'CO-

ercan
TN N=1S6 IS o MerezaGesiHas / BYtseRi 3EERE, AB emgie qigreuitable glycoside /

motFHBI’éFé@ém%?dlgbf(ln kaemed @evaXijn™y.hr ough ( 1-32) may be co- 5
ano rﬁl{o@%byv\‘i, E%&%egrog(mﬂ ?&t:cﬁmGIEQphﬁrroﬁ h E&%}'ﬁ?&ﬁﬁ: Co-

adnmwpqmm\me oy mO@éwfn@@) ﬁdype(r@wlewtl%‘gew rﬁ.uc:h as nesiritide (such as
NATREom@dM), ol (such as COREGTM ), nadolol (such as

Bot oY QDTrFéo%lgnSC%Qr%r CQ%%E{{%\I”E§%Q oﬁgcgnlrl]w as OW %%(T %)’ may be co-

admiEyRPORINTE o HeteGEIBICHItrates 96 B MQ dpRIRENLtRerde 99 H%r Prefers o a
compGitid@hat ¥bnEles) releasth @ndibradiretiy We indiestiyTiENEIRM] Nlthdgen monoxide species,

andg)irr] gtﬁ?ﬁlléa?é tlélgh_%rga%?en%ﬁ Mo&ﬁlr:r&l;rof n)tnc c@tﬂig opél‘?d%fﬂgfﬂrrp#ienv;@re‘a&lng factor

one or nore conpounds For mul ae
(I') through (1-32) nmay be co-
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adm ni stered with one or nore al pha bl ockers. Exanples
of suitable al pha bl ockers include prazosin,

waloooaaesér (such as CARDURATM, phenoxybenzamn PET/{B20€1001001
as DI BENZYLI NET”'), terazosin (such as HYTRINT"I),
CDRI -93/478 and CR-2991. in another enbodi nent, one or
nmore conpounds of Formulae (I) through (1-32) nmay be
co 15 adm nistered with one or nore al pha-beta

s. An exanpl e of ui t bI e, aI eta ker
(EDRES MV PP IS E Ardr e R BT B SERRBARE WP Fpices
conphaids éirat erszoditiaen foy nitiaexide syntheee. coappendsuitblePiriqaxidgaionors

incléde)s- Rnés%wJ‘s Gilrted2itr 418 NRRo- mﬂtro@théH §bmr3@ﬂz WPWB']@@@PWM%
nor e dost rone recept or Fg dE:é r[[;%l? 3 od blde

e rioa e S GO G B Ce RSk e SO G AL Rk Perds

morepitreteemolsidorfisel SN-Asnd MSRRIEE of e garicspisprymeb aldtitdhexiqesyiethase.

ﬂ"?ar\%%e&mgghé IrmardlcABLANE of ESFHROGE ﬂﬁﬂ%ugrﬂn@)ﬂ{aé be co-

s SAe S s bR e s Pl £ e B o
suitdbteaasqilbesguahylgtel cickbd activaterinBAYh1-88480r s | ncl ude
Gl é.n%ﬁier &ﬂbod(n%DP oA@Q)moreSPc)%pQWS ePEbrRNge Yﬁhr@% B92) nlah be co-

anot or . nore conpounds Fornu ae (1)
adwrmi%fa@w'“( i”esoéj“%é&?a%@”'%g"f@t adni ni stered with one or
roanetheeerhivaimenh bheaat menegsogipewnds Bkizamphless (ghrosah (t-3d) Iney be co-

adnfr s E@itfeHd A HorRMRLEH! Sl%opégﬂlgés‘édlﬁﬁlblm erla:@l@@@of(sﬁllé‘B'é rdbtral
I ne

e RIS TR SE CTUATEHE e BUTeP oS E ] 52An g
uanabenz (such as WYTENSI NT; Ln anot her enbodi nent,
or nore conpounds of For ) through (1-32)
inistered with pne \or re glycosides /
ts. Anexa Ieo s\i t.abl e gl ycoside /
agent i ¢ xHhn{s@ed’ 88 LANOXINTM ). In

odicoemt , oneOor ﬁ conpounds of Fornul ae

not@opilc a

an
(I%chrough (1-32) may be c dmi ni stered with one or
nor e hurTBIMSB-IBWé mtrl uret epMDﬁe1902(4bBNP) such as
E—.eSI {E.Frr%?] odi %ﬁtco eor more com % dﬁorm*laﬁ:@ﬂﬁ)rop l- )ynay be co-

r-nore c oun
admirirﬂi@exgwth(@e@zwomdﬁ'@“%&‘m%n@‘énﬁﬁm@l@éP%ﬁﬂ"t%ﬁ'q?ﬁ’de glingntagonists
mclda%ﬁxbﬁ’s!eﬁﬁaw SarideitbR 1884130, SHP-BD, UBCAT B!, YMN2BId, ¥Maxi74Eand BMS-
193 %nor refers to a corrpound t hat donat es, rel eases
d/or directly or indirectly transfers a nitro
tncanotproRmbedigenieane or gyeeh @MPeYderal Reraulegd) t@ﬁ%@b??g (rgy be co-

admﬂfsﬁ&ﬂé’dﬂnttﬁhe@f mBiet3tHyBroRX3- dﬁt/hﬂbluﬁﬁd@%h@hewmedﬁiasv edibitors.
Exa ! % a?_rj Qab eaécltl %Foxgg-/n\/@yéf&p& g&aéﬁ% E %E(Jétg%%?ﬂt?rg %gggie fluvastatin

ogenous ['eve
(SUCH f LE %'xT‘HétOO’?StEDFQF“CP @S ¥PUVIER T 'Oéﬁsé%'” i(FHED BRiRISTOCOR™ or
ME\QXOORO)) Bl dskeaih (siEtCasSRAYSIACRIOR S )f 0Buvasttini (suches GRESTOR™), and

S,mva},{taﬁ h%&c%§sm s of suitable nitric oxide donors

nitrosothiols, nitrites, nitrates,
I-aORBe i EiMGalasiere BI0reSPPaETS of FopRyizn @dhroughyi-32) gy be co-
admaitbré\VithagatRSor biesrere nicalidic BER Bértvaidfes.UBEENtbEss of suitable niacin or

nlcom J gc?ogc{e%%q (/éJ]incl C{ﬂf&kmeNI%FRb@&‘aN OL RO %Flp SQ@ V\I?’ACIH

St rates o
kwa?ﬂpta@rsemb%mwe@e&f maietemeoLsds afe‘ogvﬂf%%ﬁrougm (h32 3y Re Fo-
admEiepe witirohe oomere Gibricmidelet\@yEsL BEganmés dFeuitatieditrio(dc)d derivatives

nnclu‘iﬂg Elgﬁjn%lf (%Fl‘ggs)A'l’@f\mB%T@ en%%mngﬁéﬂaésq_%%{”? aﬂ@%n)gﬁbrate such as

e guanyl ate ‘c cI ase activator

TR'%T%I e of a
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sui t abl e sol ubl e guanyl ate cycl ase activator is

BAY- 41-8543. I n another enbodi nent, one or nore
w@oopoeaes of Fornulae (1) through (1-32) may PET/TB20071®1001

adm ni stered with one or nore bradykinin agonists. In

anot her enbodi nent, one or nore conpounds of Formnul ae

(I') through (1-32) may be co- adm nistered with one or

nore neutral endopeptidase inhibitors. Exanples of

sui tabl e neutral endop e tidase, inhipitors include

SESHET PR R 6L T COTRCR AR P88 HE R (o) ey be co-
adrdidistéRa Avith ot & md K .echdBéi}uSs’(hms GEam@les ofSiditddiedile a@dsdqubstants

.ncﬁé\@coﬂeé?p%?@sum d@lESq“@)Q"'QTolegt?raHheMﬁ a@[o@n@m@m rP"REVALITETM
DT € TI,D 71; ) t hr ou b
QUﬁfﬁW‘H\é cd Qifm I’ﬁAgltLé?'é WFe ?Fe}f)‘?llaé“ @PC lecﬂg%h el i an

anbagen embex:tumeﬁxa:np besore torsnoubdsllf éorentae(lhmrqugh (1-32) may be co-

adrﬁ\nlgitg%g g)btﬁ bSe orI nﬁb% H%{%é%@édsét%{%aﬁhlblt@%r ’%ﬁ %%ngrfb?%f 6a s;nﬁab!e

choggipAgro! 1‘9338%9!‘ ‘”'i‘ H'toéﬁtﬁz?*@’r‘ eé?ﬂfé&? I‘NIE f\ one or nore
a0 afthen dabafimdnt ronel bareoré Empohindsief) Ror(nle8 ) throagh $&2)ausy bR@o-

ad@ﬁﬁb%lﬂ it 'b@éjor%otré"ft%fé@te@r estBP frEnsport protein inhibitors. An example of a suitable
r oxy | utaryl coenzynme A reductase

L e e 'Sé%‘feéfafﬂ? ‘e
n adotiiey dinbogimé@ et gl wbrawophdsod Eorpiae (Ihraudiugi3asmeay be co-

adn"nmglangb Wﬁ Snd J}ﬂd&d&) idal éb\ﬁﬂ%to%%?r{r&ent(bﬁ@% Strahdeait&Pinhibkdrs. Examples

SR o Ry o e e KRS B S35 Roroos

andZRAWACHOLTM , rosuvastatin (such as CRESTORT"'), and
3%%@%%%%@1%&@%2? 8SmerOESFREMids of Porhiia@ PthRREh (1- 32) may be co-

e GG 11043 Tore P G EEC U RSt OB P e egfucosidese

inhibitves iocludeomigital (suich an®Gly Hd ™ adeadetmse (sech asBBREANSES" Jof

m%wtﬁeal@hsocnh@ﬁ i dhe OF morelcsmﬁdunagzofasanmééqr waigh vieR) mmmﬁ

ad”%i’r‘i%}‘t‘rﬁ%?“““é?ﬂ?o‘?ﬂ |”}?éer%9d38 E]‘ésog‘?a"ﬂ?s f%tﬁ%'% B'HEF dA I\FM‘ r°F‘g"taZ°“e

(sughl 3s AVANBAYIET ") 2BDinetfrainifick 8s CRPRPIAGET ] @WﬁOBWéG% XR™).
PR Het Qﬁlbo@m%l dnéler mdféltzdn’vﬁéﬁnds[ixmb@§ ipfrosigh {1-3D) reay be co-

adn}i\% E@'SI d or %rolre\é?stulb\r/gjix% les o] suu%%le%&%{rh%tdg H%EBGQ"S

HUR AP ﬁ%%ff‘ eHleM PG 2825 R T’N/PO/QTMVW%WF’f@éW@UUMA'-'N L™,

HURSHIN INB2 QUM AN RO, HUMALAR UFBR0 ™eADMAL INEUTY , ILBTIN IIUENTEME ILETIN I

NPIg mﬁﬁﬁ qISRégduL'f\‘?{TW'Aﬁ‘?UEW NB%BH%B@JM REOVILTEN WO RIHALIN R™,

I'e "aci d sequestants.
NOERILPT XEIGISWLN BRB) andFfUBERA™ sequestants i ncl ude
Wér@&tai S odin B Bnéd& nédd Esmboid)of Femolke ] tyircagh (+82)rsaytie co-

adnm s&_‘%Hg" %%Tngéeer@; (/'\ld% T%%gle%?%%mn@ﬁg mwgegr-EBédee

(suchrps PRANDBYBIAI Matgelinids feich ps FEAR-PEEhpounds of For mul ae
(r Anothbr @w@bin{eit, 329 orimye dX@nponds of Formulae (1) through (1-32) may be co-

administered with one or more sulfonylureas. Examples of suitable sulfonylureas include glimepiride
(such as AMARYL™), glyburide (such as DIABETA™, GLYNASE PRESTAB™ or MICRONASE™),
and glipizide (such as GLUCOTROL™ and GLUCOTROL XL™).

In another embodiment, one or more compounds of Formulae (1) through (1-32) may be co-
administered with one or more thiazolidinediones, Examples of suitable thiazolidinediones include
pioglitazone (such as ACTOS™) and rosiglitazone (such as AVANDIA™),
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adm ni stered with one or nore chol esterol absorbtion

inhibitors. An exanple of a suitable cholesterol
wa@bmonp4so©n i nhibitor is ezetimbe (such as ZBEICEIBAOV001001

anot her enbodi nent, one or nore conpounds of Formul ae

(1) through (1-32) may be co- adm nistered wth one or

nore chol esteryl ester transport protein inhibitors.

An exanple of a suitable 10 chol esteryl ester

transport, protein inhibitor i rcetrapi b, .n ot her
SRR EFRSAARE o0 OTHOY 8 e Ao et EAe) e co-
adriihistonad it Gre3R noreairtae2-deda ligadds. riixemelesef suitable atnie-2ielta ligands

inclpﬁgﬁg%igﬁrglpr Q%Iih‘thﬁ&q}"}'@ﬁﬂ??)bﬂgF@Sl@@ﬂ:‘»)?%@ﬁhtnbﬂgﬁﬂm&/@é[&zO]hept-
o igstlci o gy EABBAT LB REN IO P K S RRFLRIoZP Py PaF(rerezols-
yImEtg)-eydieh PEH] 56118 amARDES OIS )-(taaren G4 B3 4-dinBtHy heyalprriydracetic acid,
(1 a%g%s;%.rgﬁmwa -b@&cld{@f.@h&&ﬂ’g\’@-!e\wﬁ& 288, (FOERLE-ARinérhthyl-5-methyl-
through (1-32 may be go- adm niste d with one or I
ocigroic@ed (BRARYTHEBECARRY TRIAMDE £ 405 BN P g SgpethyFonanoic scid
ands(@8,6R)3-emiab-Hhnsetiyl-otawicdaidke (25,4M#H63-Edpreptianexvirialine, and (25,4S)-4-
Ay ch as GLYSETTM and acarbose (such as
8 @ﬁ%g%%‘%pl\/?ﬁ%n anot her enbodi ment, one or nore
conmpounds of Fornulae (1) through (1-32) may be co-
M. &ldsm ni stered with one or nore biguani des. Exanpl es of
Sk k{%@érﬁ iR BURRHAS S0Pk AR 108k Bliiab@Z8MEe in2Rri¢rAighheagethods
o T AES LD ) 3450 i PRS0
conrnispoenEds nofe Fdrermamaeungs Hf thdrrersgtinventiorznd gegntpiaerdesthe dosage, in
queRRIES Bk REaMd b (HRNKtVds B &predtdtihienson. Exanpl es of

tabl e i nsul .ncl ude HUVAL X /
RSO Rt B COAT T 5 e cppdthes o

FortAWRALL] troLgh\i-32NSiABD RNJiFTAsiniRBLNGETIRYIE INBBRELI N R
Uk SRPEMmbddMiatl, Rbhellit Mt the bladdntinldntibidSipiidds onk brithdte lcbm@dunds of

NPHT | LET I REGULAR ° TM....NOVCOLI N
FomyEs O TR RIARY REME RGO LRIV RN 6T

ViEErEBIer $MbBIRTENY, therk oEReIBERGRT oY ention GORB RSN RbBENE FRRpoUNds of
ForR0Be thhmérﬁ(l-ggféﬁ@Bmdlaodiﬂro@éd‘é\iioﬂﬁte(dohisﬁ hrough (1- SZ)

e co- a | , 0 i

e Pe € s Pl ekt 68 ikt 8o PlonfBRick dRESL b cBiffouncs of
For(nglge H) tarougRARBI2RE RNC#1°hat egl i ni de (such as

STARLI XTM . 30 I n anot her enbodi nent, one or nore
N, GopouUnds, 9 tidn@rmul ae (1) through (1-32) may be co-

th one or nore sul fonylureas. Exanples

Schemegui t abl e sul fonyl ureas include glinepiride (such

TBe AMHRYhdtMials gHey hereinciee {oauntencially a0iI ABEFTATAM PréfiaxddAgFoutine

B T, i hBdezd 0 sedan standar
T M
refeéqf@@gq%mcp ay e %}MWU@%%R C&YNEH I\AETI-HL?S, Vol. I-VI

 (publiBr@ug ik l-nB23ciemas)).be co 35 admi ni stered with one or

nore thiazolidinedi ones. Exanples of suitable

t hi azol i di nedi ones i ncl ude ioglitazone (such. a o

RSy eRmmoy sl e Gesegt AR ey Be Pare G R poS (siraigs n the
gendR0syhtb2RA6kerRE Bhll BRROMEDE bBBedurdsetiiet rtaw. etris@dngig synthetic
sch@h&s %5 pr@?én?e&qg RS AlistafsEAl 3R rol htehBE0B 8B litling32)

may be co admnistered wth one or nore al pha-2-delta

| i gands. Exanpl es of suitable al pha-2-delta |igands

i ncl ude gabapentin, pregal@shéne {such as LYRI CATM), [(1

R, 5R, 6S) - 6- (am nonet hyl ) bi cycl o[ 3. 2. 0] hept -
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6-yl]acetic acid,
3-(1-am nonet hyl - cycl ohexyl net hyl )-4H-[ 1, 2, 4] oxadi azo
w0 one466C- [ 1- (1H-tetrazol -5 5 PCT/IB2007/001001
yl met hyl ) - cycl oheptyl ] - met hyl am ne,
(3S, 4S) - (1- am nonet hyl - 3, 4-di net hyl - cycl opentyl ) - aceti
c acid, :
(la, 3a, 5a)-(3-am no-net hyl -bi cycl o[ 3. 2. 0] hept-3-yl)-ac

etlc aﬁld (3§ 550 3- an1nonethy% 5-met yyl;- octanogc cl
SEL_g_aﬂLno 5- e ept angiekFaci d, l"\
R) - 3- am no- 5- net Noi c acid —and N
HaN'3S 5R) - 3- am no- 5- netﬁ%f octanoi ¢ acid), BockiN v

(25M4S) - 4- (3- Onl or ophenoxy) pral i ne, and (2S, 4S) - 4-

(3-Fl uorobenzyl)praline. 10 M Kits The present
invention further conprises kits that are suitable for
use in performng the nethods of treatnent or
prevention descrl ed above. In one enbodi nent, ghe Ki t
contains a first dosage form conprising one 3 nor e
of NHER® conpounds™N eﬁi:£é3present P ent i on and Ny Xx—Cl
—contatrner=for the ge, inT I5 quantities suf iNent
to carry out BeENmethods of the present invefelon. In
anot her enbodi ment, the kit of the present invention
conpri ses one or re conpounds of Fornul ae (IY!

t hrough (1-32) and an angi otensin converting enzymne
i nhi bitor. In another enbodinent, the kit of the
present invention conprises one or nore conpounds of
EQ; bqg (1) thrﬁ%gh (1-32) andoan angloten3|rﬁll

&egtqr ant a 1N angtdierengnbodi Ft

4£ii¢m%ﬁwesent nv nt on conpriggs ore or no\e | _N
corpounds of OTF0 rru e (1) ttmj@mgrbw{;:l 32) @nd ™n
dP@aclr one rece jOr ant agoni sg¢n,ci,, d N @another v
dodi nent, the klt of the present i nvention conprises
one or nore conpounds of Formnulae (1) through (1-32)
and a NO donor. 25 N. Conmpound Preparations Schenes
The starting naterlals used herein are commercgral |y
avai |l abl e or repared by routine nethogs Kno tQ
t hPEOSRD tpll jgrqn t he /HBQO"quch as t oiﬁf\f
Tﬁﬁ+mmhrﬂ|sCY andar erenceR@e Nas
t he COVPENDI U QV% NI C SYNTHE fc METHODS, ' VoI -V
30 (publishedby Wley-Interscience)). The conpomnds
of the present invention may be prepared using the
methods illustrated in the general synthetic schene

Schamg 1exiiessiarasneralProseder i Feprepatelion & d-ape Pyidel3frideyrazin i of formula |
general synthetic schenes are presented for purposes

tlo Lhllekinl 60 Qoo 0 ARSI AR B BGpocmrin
3-anppg B wpprotg gy, ffor pxgmpledpngonverting tq teptibuiyt G-ghl qrop_yndln prLyNarRamate Il by
treatBetiithNedd@6tidlch abldi-tert-butyl dicarbonate, (2E)-{[(tert-

butoxycarbonyl)oxylimino}(phenyl)acetonitrile and tert-butyl phenyl carbonate. This reaction was
carried out in solvents such as dioxane, tetrahydrofuran, water, ethyl acetate or dichloromethane, in
the presence or absence of inorganic bases such as potassium carbonate or sodium bicarbonate or
organic bases such as triethylamine, 4-methylmorpholine, pyridine or N, N-diisopropylethylamine at
temperatures ranging from room temperature to 110 °cC.

tert-butyl 6-chloropyridin-3-ylcarbamate lil was converted to tert-butyl 6-chloro-4-fluoropyridin-3-
yicarbamate IV by metailation followed by quenching with an electrophilic fluorine source.
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[T 11l IVR8 R8 NH2R8 HN d Acid HN\ CI BocHN H2N V

VI CIC(OCXREt R8 POC13 R8 NR3, heat ON CI nPrCN,
woedirax24agN C OR NORC NN O Oxalic acid, HCTZO20)72001001

DMF, H30+ VII CHC 2, rt VIII 8 RB R O-N Ar

NHX6(Y6-R6) ON\ O ArB(OH)2 NiN R Y6N I iN Pdo

R6A~N Xs | X Rss | Schene 1 outlines a general

procedure for the preparation of 7-aryl

pyrido[ 3, 4-b] pyrazin of formula 1. 5 The starting

material was the commercially avail able

G:itedtlon map yeHiclethbStraatingtert-blty! 6&hotpgidaEdryicathamate3t avith e
org%rthwﬂ%w :%U ﬁ%gRgﬁlg'hthfug"'orgﬁé\m{hﬁm'hﬂth%%b‘é@r‘?o@'opgosteﬁbe of additives such

di n- 3-yl car bamat e }/
as Nﬂ\é/}ﬁtwian\ﬂhylﬁthyl@"ga@ﬁtng lw&/ﬁntggucalasplévwl eﬂﬁf 9r| tetfahydrofuran at
terfhe@Urdx0aagig frop2B) ¢ i@ Bet Suitable electrophilic fluorine sources include N-

1 OXVLE gnﬁ | ) oxy] i mi no} (phenyl)acetonitrile and
ﬂur?éetr?%%u%ﬁ |c') enyl carbonate. This reaction was
carried out in solvents such as di oxane,

t retd itiadyfdpriobtyraan berwatceam,meetd'tydt bty Stchtom-biluoropyridin-3-ylcarbamate IV
affo%e%%%e%@@'r@ ula VD Thlg' QorIer@loP 5v§§§crﬂf‘e@eooé'y tREGRACS I\p\fwth amlnes in

ases such as tassi um car nate o
SotsEEBLRRAB SFoS) BaRPR HeDes IRgHoTE e &Y %FJFW@G toluene,
diofenBRhdyibieroghaieiimge pr}@yemcei binebs@Tce of inorganic bases such as potassium
car&)n’élfeddr séémﬁ Blgé(rbﬁ'kréydr 9@5“@ bé'%(es chﬁ%P@féﬁE/IHrrnﬁé 4-RB8¥IRABrpholine,

mroomtenperature

pyriging gy embw?nrmvwhg'awne at ‘F'E?Ber?ﬁﬁieé 'fanprg fiamr @ﬁh\?@?ﬁf@‘afe tg 110°C.

Amines bftheitoyrhulSV edeteaooveded fou@miey of e forrBula Y yaereyingttee ¢agbamate
pro@étlr(l;éegtr&' lﬁ&ér%&ngé?b E&%%sbé(s cﬂa‘é@r@@@ln@eé’ﬂ rhwag, p. Protect/ng Groups in
fluorine sou g V\ﬁé O7é()1]?24%?
Of@@?/@’@ﬁ%ﬁf’@@i@m& s et |88F1°r\ﬂé itiah A7 reating
tert-butyl 6-chloropyridin-3-ylcarbamate Il with an

O d ARAMidek Bt BN eRScoRvPidl W thé dibhds lémoﬁ)rﬁulé Vlbt!lﬂirid various reaction
sence or abs e

[
proggdu%sum\%n%_gf%??tp ?‘r@tsn P‘é’fﬂ?ﬂ Véaﬁ eaa gved%é re%me% ?Osulé%gluhon of VI
in teespreldetdgfioxaiclaei aut a tadaytialaydvrd ola minerat acs! ScUémﬁﬁe'r'%'t ftergatively,
thvsr c’éﬂ@r@& {h BT & i fo@n&l@V@waQach@Uéd ifaeitie] &etiiep plainki C

chlcxa(aﬁo?cfe&aﬁ groo%%l?lec n,grljcpeq agi%tlon o) {/Hrﬁ ggﬁqugg&g%yg,f (9?4 Tgbﬁéage F“Ch as
tne&ylemmbm--emwmbrpwmWMI\Hd"rsonﬁomleW@@maatﬁs& dollpwed by warmmg to
either room temp or the reflux temperature of the solvent. Suitable solvents include toluene,

dichloromethane, dicholroethane, dioxane, or tetrahydrofuran.

The chloroimidate of formula VIl was prepared by a number of methods. In one procedure, a
dione of formula VIl was heated to reflux in the presence of phosphorous oxychloride and a phase
transfer catalyst such as tetraethylammonium chloride. Suitable solvents for this reaction include
propionitrile or acetonitrile. In an alternate procedure, the formation of chloroimidate VIl was
achieved by dissolving VIl in a suitable solvent such as dichloromethane, tetrahydrofuran, or dioxane
and treating it with oxalyl chloride in the presence of a catalytic amount of dimethylformamide

between 0 °C and room temperature.
The 6-aminopyrazinones of formula IX were prepared by the addition of various primary and

secondary amines to chloroimidate VIIl in the presence of an organic base such as triethylamine, 4-

methylmorpholine, or N, N-diisopropylethylamine at temperatures ranging from 0 °C to room
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afforded amnes of the fornmula V. This conversion was

achieved by treatnent of IVwth amnes in 10
waodovaedds6 such as et hyl al cohol, isopropyl al ce¢mDiB2007/001001

di met hyl f or mam de, di net hyl actem de, tol uene, di oxane

and di chl oroethane in the presence or absence of

i norgani ¢ bases such as potassium carbonate or sodi um

bi car bonat e or organi c bases such as triethyl am ne;

4- et hyl nor phol i ne, i di ne or . .
(R 1SS PR HiF AP HLe p o ey P, AR FEEon
of tmmshrddeam@mnemféortnglalwas préharedAriovahea sidndetdepaliagiumudatalyged Suzuki

%e%@r‘( ehidrid 1k %ocguﬁéﬂerl%%n@fac@@%s@@efcﬂw&n Mlyalk}ﬁ N., Suzuki, A;

th
o Ao, DRSSPSR PESLAELATE BRI i o
tetréhydrdfuednes ioraneGras hpsted ta refiix i aire rresBycw di ¢wi desireddharenigidndyorganic
basg‘s%%’soé b?c?ém EHirh EPPbnatt 3 a ﬂé@ao‘?@rﬁofsgéte 4R palladium(In)

i'am nes, o i ones of

acsiais o ERRAIE P DRE PBRET EEH SPORFE SLATRAL ' one

procedure, this conversion was achi eved by refl uxing

an aqueous sol ution of VI gcROndn the presence of

oxal i c aC| d and a catal ytic am)unt of a mneral acid

suc Rutidr nat i vel y} lconver$ifon to R°HN cl

strlict res of formula VI | chleveel—by—aelel-}—tlonU
BoatiNf he&f  met hyl  chl oroo@éﬂ\éta e or oxalyl chl ofreNt

a sollition of VI in the presé&nce of an organic base
Schiehfel Rfined 4r fhgleaahvesionds 1R byl G3ENdRE9lidine-ylcebamate Nl to amines
ffN I\|—aQ) i sopropyl et hyl am ne, at 0C, followed by warm ng
of i ¢ her roomtenp or the reflux tenperature of the
- solvent. Suitable solvents include toluene, 25

dércthiky 6-@RBlop@iam, 3-ddeftalatear vistvayer@t ax@neutyid-chloro-4-iodopyridin-3-

ylcarbeatmra?erW% rggtléﬁa‘%gn fnj;l;&\%d %P E\?ern%ﬁg M@\tal% € ctrérﬁ\fhméldﬁe y&dr&e Wﬁﬁ‘atlon

one procedureh
e RCB G EBRIFHN e SPER ST T th PGSR such as 1
but@rtﬁuammﬁ ebujl IiplesP hepedsnce vy aisbaeiot additives sucpbasa, N\ N-

tetrgne eoq%/{engcﬁ%rﬁigg Fﬁtso§%gsvﬁﬁ aé &Etﬁ)ﬁ%{hgy $r%§ﬁr&fﬁr’aﬁ QJ tgﬁbéjﬁures

rangipQfArn$PL Fitp 8 &r SO FPEIPPYS 'OCH”H" SaHos *P%Jv%aw%ew'af iodine and 1-
ioddpkegigidlere S;didnb e Alidtiament promarpdnddihaytioaminetst ¢eridiutyl Gralgoro-4-
Yndde RBMHoMIeB I ofifd Brmiid ¥.@bl e sol vent such
'Od%gmfyﬁpar?omnet hang et e'inr ahydr of uran, or di oxane and
treating it with oxalyl chloride in the presence of a
eatreb yt the foamwal Kiweof codvaned toydidoraseiihd éormble MiystandarcCeaurling

tecr{ &95@ 1EJRehad Hﬁ.%y 335rh&|ﬂ§s ﬁ a%éﬂpl@%é/ﬁzlhm@%o@fzzzmbmkha A
] OUsS

sol e KB Ot 5o GHP HELEH BERAT B EPAAEY e JORTE: PO eseene. N

dimgthgieemecdden fsopmpanmoly etherpl rasmwiositrithwassstitred ettthippeagtimeranging from
roo rﬂmlam?é Rk ethe Blresé}#c%ﬂhé SRPELMhE ek egich 8s 8ddium carbonate,

R TR T M ——

a cappénsenrts $urtetble1d@rfcﬁscphd>aﬂadmembiadeaoall@mrn(ah§qgt6@f uran, and
tetr%ks@?&??‘l@ﬁylph%%%‘}da%h:un@fdlcﬁlargﬁdle§|é(@%ﬂer@tpﬂéépﬂlnﬁfm@c&fe]palIadlum ()

dlch@éqnéqt adcﬁ%ﬁr@ '[I‘IS}?C@%qi a"Pﬂ%g%&nﬁ@@ﬁﬁ@mr@@ ggﬁ‘ﬁbﬁ?qgn%{n s’include

mpr&umr@b;bmwebmrzafmymhgapmg,,4 algs(detsr phesdhing)-M-gimathuixathgne,
trncyé?ﬁéiglbhosﬁne tglﬁmllﬁ%%mé]&%@ 2.8 dlpgér@;'phgﬁj%%o) 1 Sﬂmabﬂ\yloeuntable

cougs HAFRRRT B S EPRP PR S ARG e 800 PP iR ©po
presence of the desired boronic, an inorganic base
such as sodi um carbonate or ceS|un1carbonate and a
pal | adi um(0) source such palladlun(ll) acetate or
tetrakls(trlphenylphosphlne)ﬁalladlun1to gi ve
conmpounds of fornula I. Schenme 2
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15

b2
[V

C nBuLi, I+ 1 O NHRR8 RBHN CI C1 ,N N BocHN BocHN
BocHN 10 Il x V Schene 2 outlines an alternate
w@omvaemseon of tert-butyl 6-chloropyridin-3-ylPEr/ENet@1001
1l to amnes of formula V. tert-butyl
6- chl oropyridi n-3-ylcarbamate 111 was converted to
tert-butyl 6-chloro-4-iodopyridin-3- 15 ylcarbamate X
by netallation followed by quenching with an
el ectrophilic iodine source. Lithation was achleved
be treating tert-butyl 6-c38P®3yri di n-3-yl carbanate
[11 with an orgamplCoCh, um such as n- butyl I[ge hi um or
ke butyl 1ithium inCtba, pt@sence or absengg qu

Hﬁddltl s such as—N-N-NN—tetranet hyl et drartne
| €nts such 2§0@lit@d®®yl et her or Ret-fak fuRan
t eNper at ures r@d@rgaglcm@m 80 Cto Sui t abl e

HZQI ectrophilic iodine S|epur ces include ol 6%l ar i odi ne
andyl 20 |odopyrroIde)r ﬁ;g 5-dione. Addition of
primary and benzyllc amnes to tert-butyl 6-chloro-4-
i odopyridi n-3-yl carbamate |V afforded am nes of the
sch@h&ibiinds aAnd-pe proaédurdrer the cerubraionofwiamincppitirerdf edngla VI to amino
di.am nes_.of t gul a V by standard coupling
Suqsg@[ﬁgﬁipﬁrégrggnggpfgreriuggrll bed in Ley, S., Thomas, A ; Angew.
Chem Int. Ed. 2003, 42, 5400-5449. A 25 solution of
iﬂdeip@@im&vl wiaB digsoBst iradd ctvestalisreastdicblocimetigne, tetrahydrofuran, or dioxane

ancgjf,or?e ﬁc}/ ? :Eco fTH(S %Bl aJred\hép(t?e%%d v«}itﬁ’ B%ﬁn&lolglgg Qlfoeﬁlgwed\{o Iglowly warm to room

opan
teruetire nTrterrﬁacéowva%e tyigapy f@aedafpf { %%%Pai”eﬁ f&%ct'P%ngﬁ%W?sr B
redo§18dMoloC e PRI a8 Wit ah orgbeié base slich dshietyredent-eethl/imohmoline, or N,N-

dusogroP)(Jqulea%mgl %Il%ﬁedqg%gdlt%ﬁcd? tr@$%®%9é M%M&@Mﬁﬁy amine leading to

e, tassi um phosphate,” or sodi um
isolelien of pgrigxied MR AT 9 AR Yadi um with 1igand and/or a

copper source. Suitable sources of palladiuminclude
pal l adiun(I1) acetate, 30 gcheme 4

tetrakis(triphenyl phosphi ne)palTadi um

di chl or 8[ 1,1 - bé (di phenyRphosphi no) f éixeloeedhe] paI IRadl u

m (/@ di chl gf et hane u d  HO* Cl
tri ben y—t—kefeﬁeaeetone)dmaladlun(U) Swtabl
BogiNgands i ncl wereNH;RE i phgpyipheshhi ne,

tri-2-furyl phosphine,

4, 5- Bt s(di i phenyl phosphi ne) - 9- %9- di met hyl xat hene

t Sdheme Mohtneslapatierpate eonversiop objert-Hity) ﬁd@@r%n%%‘y'cafbamate to
dioRetof idrh§ih Giphenyl phosphi no) - 1, 1' - bi napt hyl . Sui t abl e

sources of copper include copper(l | ) acetate,

copper () iodide and copper(l) chloride. 35 56 WO

2003t BRNEGPRETI- B! 0@ consertasiip amings of fesmea)\Lbyggstallation

foll&@e%gm%hm feith arf diedtropilic fruorlne sodrte andNistlacepenCofthe fiLorifkGrith
d organic base R N H2N H 6B

a
primary or benzylic amines.
Lithation was achieved be treating tert-butyl 6-chloropyridin-3-ylcarbamate Ill with an

organolithium such as n-butyl lithium or t-butyl lithium in the presence or absence of additives such
as N,N,N’ N*-tetramethylethylenediamine in solvents such as diethyl ether or tetrahydrofuran at
temperatures ranging from -80 °Cto0°C. Suitable electrophilic fluorine sources include N-
flurobenzenesulifonimide.

Addition of primary and benzylic amines to the intermediate tert-butyl 6-chloro-4-fluoropyridin-3-
ylcarbamate afforded amines of the formula V. This conversion was achieved by treatment of the
crude tert-butyl 8-chloro-4-fluoropyridin-3-ylcarbamate with amines in solvents such as ethyl alcohol,

57
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VI R, AN R6B IX Schene 3 outlines a one-pot
procedure for the conversion of diam nopyridine of

wo eoomakmed/l to amino 5 substituted pyrazi noneP@I/1B2007/001001
formula I X. The pyridine VI was dissolved in a sol vent
such as di chl oronet hane, tetrahydrofuran, or dioxane
and cooled to 0 C. The m xture was treated with oxalyl
chloride and allowed to slowy warmto room :

nperature. The reactjon s typically m xed r 4-24
|so;p{@m/|1 alcohpy @m—ea%qrmem'd?nd;{feqﬁf}yg%mg%t tﬂlg?pel%oya% ayl %%Iotr%etl'@ne in the
pre§anct bestdsetewl Ihbrgarc teasermict abedassism chrbarsty griseditry bigarborete or
org?nu{TFéos%ée/ ke r(@“a@ I'}Félth'ylgﬁ'une of. mg{hlﬂ}gor‘ahdllﬁ@ BRIl of NN BB & lethylamine at

tion [ e isite primary or

temMpERBYRFIRYS! %W'EEFH]pﬁ@ Yo &otation of the desired
Arainede thef fofmuterWivere kdtverBeiHe dienet oCihe frBulla Vil RBtr@gtment with oxalic acid
B =+ 1 (]
ancftfigndfclf st e e fftpdtes Gl Tom BOTEN e an
stepyy Fe/PHURERSBIRIRY R PIRME t er t - but v
6-chl oropyridi n-3-ylcarbanmate 11l to diones of
JY ks tert-butyl 6- chloropyrldln 3-yl carbamat e
o ipacs IS R B S e 01052, ot
conﬁioeﬂdsrcm pit ibveatidnl nueybie peepsed Ly the d\etﬂp@plltatt@tﬁdantth®9 Et«hmles
ithle} Qe cﬁ@n Wnibh‘natndﬂ%tﬁ?&“m&fes Bl kifowd heset. Li t hation
was achieved be treating tert-butyl
6-chl oropyridi n-3-ylcarbamate 11l with an
organol i t hi um such as n- b&kghpleitt hi um or t - butyl
lithiumin the presence or absepge of additives such
as NN, N, N:tetranethylethyle'AB‘anlne in solvents such
as diethyl ether or tetrahydrof 4t 25 tenperatures
ranging from-80 Cto l e electrophilic
fluorine sources incl de ®+lfh@robenzenesulfon|n1de
Addition of primary béhzyllc amines to the
intermedi ate tert- bUF 6- chl or o- 4- f | uor opyri di n- 3- .
vl At Adibfi08 deshrain- nes1-Gfprbdveyditon bl 3 ¥-blohtizB1-2(1H)-one
conversion was achieved by treatnment of the crude
tert butyl 6- chloro 4- quoropyrldln 3-yl carbamate with
o Bard 9 1yl §-chlgroR yrigin- pamate; ohol 57 WO
%%Ml%%%l%éfﬂ(ﬁ%@%/\@@d@@@ 236 S, O\Wlbh ahe aitett-putyldicarbonate

(65 gh ge%q o(l) W&‘? d|$ 1,4 QIOQ%}%BXAO%%% gtﬁredtap E\?e}gr 20q‘lo P58 ditional di-

oroe ane in ce or a
tert1bnfahdgafﬁpltat%@s38§ %&mrn%»gaﬁoasﬂ@a%@qdd?ﬁ (AT Ha BTGP LM FR 7 hours.
TheD Fe&atioh WA tevidaro roamgernpetatiiaaes pauatintasiater.iTet Ryéramersseparated

andﬁp{? ! thls'T%[ %Iéxpﬁct?ogry ! emypéace@re The combined organic layers were washed

1'1SO am ne "at t enper at ur es ranﬁ QJ
wittfbrigen drig®aef @ﬁgf@ﬂamw@t% BN gqyeniewasseTpper gkregifeet fgssure to give a
brofv®6ilMrh&oiMvaseriterae o nitle ditteyl ether shddinesd wf giehert-buoyl Brohkrogyridin-3-

vicatYantX SR IEN L ot (4l Bbd: G B NMR (CDCIy) 5 8.24 (m, 1H), 7.96 (1H), 7.27
(1H), 6.65 (1H), 1.51 (9H).

Co

HsC
H3C
CH; ©O 7
N Cl
Step 2: Preparation of tert-butyl 6-chloro-4-fluoropyridin-3-ylcarbamate.
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25

and additional protic acids such as HCl at

tenperatures ranging from25 Cto 110 C, or in a
wor@pmeaes f ashi on as detailed in Schenme 1. ConpOImgo07/001001

Exanpl es 10 The following illustrate the synthesis of

vari ous conpounds of the Fornulae (1)-(1-32). O her

conpounds of this invention nay be prepared using the

net hods illustrated in these Exanples, either alone

or in conmbination with techni ques generally known

tTioe -63C. sofBkemef test-buty! @shiorepygdi arbgynpte ( 24\9% N©§-3 m”ND and
TMééA EM’mL )60 OWMMHQ%MW&WWMHM?QMM ML) was added a 1.6M n-butyl lithium

sol%o ,n s Iﬁ&ﬁﬁélbg %Wg&)?é@é&mi\m%ﬁa chJd%P?d’ llnﬂg %whlle maintaining the

tentoerraturé)d)fttr)d re@etio ko by 150 G iﬁh%reecptlgraw%ﬁtg(p@at -80°G dar @ jegditional 10
mmﬂ\{eagftgr'?%é’]&'d or?\msocro ?Dé[)'ttqén%rr(]gtptogpo@ en@ﬁ@remt? to -10°C for 2.0

di car bonat e ﬁ o
houpg Gherregbtion Ajag ﬁmiqﬁi)fo 168701 atd &P QAR &' - @mbﬁﬂse Lm@{‘ ¥ 5840 9
16998 m8f Nd??cﬁ) O tet?Bydieiiras (158\ehl) wihsoavakd dite keeping the temperature below -

50° {Bhléprlegalg? oﬁmce@,ggonat etll"l ?arrgee ?i\%ﬁ%ﬁ?@r%af:\ﬁﬁiﬁ%qggmla\n& to slowly

warea ot overMsurc'U@I reiarovas sopnchedi sstuated aEPNBELGGIde solution
40{) H&g gérs Wl eh AUES shaed uéﬁﬁaéy@F R4b exﬁéﬂi’edtvhtﬁ e&ﬂlﬁz@w&a @ x

250dﬁéame§0ﬁﬁgey‘)@(ﬁti é%g\lécs gye\vlm\%\tgq{%gas fNﬁh Erﬂen ried 8\rns|.r o gnes%upn sulfate, and
solveapwaSkemovesiut fedtmd pepglrstoloive at owagovyreqopbc{/ ahe @ptep@ (wgg aepsed

thrcﬁ?ﬁﬁ%&ﬁlﬁn biosigh Q wﬂh 2(5/0 Qtﬁﬂ\éleeté’tb) hexdrRETKY d-cHE& 4-fluoropyridin-3-
turate

5 2 fllte
VoAb e ? t%neemsarya'fffﬁsf)'bﬁ 555 1 i ok S OB T 0 v, 7.2
(1H3, @950 1HY, 494 8491d), 92% yiel d). 'H NWR (CDCI 3) d 8.24 (m
Steé BFBrngrat%ﬁ of thrtiAlityi 6lohibro-4-f(A-bopo@ettifatrlddloyridin-5 YicérBinhate.F
tep 2._Preparation of tert-butyl
6- chloro 4- fIuoropyrldbﬁ>sfvr@&i:anate 58 WO

2007/ 122466 PCT/1B2007/ 001001 0 a -63C sol ution of
tert-butyl 6-chloropyridin-3-ylcaghamate (24.99 g,
109.3 mmol ) and TMEDA (39 nlL,H260/0 nmol, Aldrich) in
di et hyl ether (700 ﬁ%ﬁ &l. 6M n- butyl
[ithium solution iHRz¢e ne (19 q; 308.8 Mo
Aldirch) over a period 339 nin tes~whi |l e nalntalnlng

I,Qésé)&l.ttlf)%ﬁ er{ Qutlé%%hlgrfo 4t fﬂBroE%@%t% ﬂ&rtgérr]na’ée(s 1 b? 8,n¢§Q>Cnma— N&nd 2-n-
propaxyetheamiag {1d 8 relh 87-a 8ot iTeh @ikl Bt é”atsﬁgrﬁed\ﬁéf‘*\%‘é’ﬂmf g hours.
The r:9&i oA WEs Edoleki®@@orm tempeatur® andlédehtavas 2erflovedh etreduced pressure to give
a y%\'%?vlcstalbcf éf‘fa was(%rﬂﬁ)rgi??wﬁ@dletgﬁ gl g%d‘?lteﬁ% fétdl\)@% c‘Hforo 4-[(2-

enzenesu
propoxyethylyaminolpyridin-3-ylcarbamate as a whnte solid. ?13 08 g, 82% yield). "H NMR (CDCly) 6

7.92 (1H), 6.54 (1H), 5.77 (1H), 5.11 (1H), 3.65 (2H), 3.4 (2H), 3.34-3.29 (2H), 1.66-1.56 (2H), 1.49
(9H), 0.94 (3H).

Step 4: Preparation of 6-chloro-N*-(2-propoxyethyl)pyridine-3.4-diamine.

/rCH3
$
HNI\CI
H.N 2N
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169.6 mmol, Aldrich) in tetrahydrofuran (155 nlL) was

added whil e keeping the tenperature below - 50C It
w@e@ciipp4b@t ed on addition and stirring becane PCT/1B2007/001001

difficult. The reaction was then allowed to slowy

warmto OC over 1 hour. The reaction was quenched wth

saturated anmmoni um chl oride solution 10 (400 nmL). The

| ayers were separated and the aqueous | ayer was

tract at
L L S RE BB BeoaP Rl te cag 214
me) &t 1 m@ml(zmmsmasaneeted BithchN 4@liny berdiovane (1Q9rmole@dd stirred at room
teﬂp@%ﬁ?@%r BRERRH TRe BctBh Was @Jﬁtlti@héc%eme@%th?l%lcétgte amd) @aturated sodium

blcw?q@tezﬁ%tlgq ﬁ’{)? %g%rgyvgrteéiﬁpe}q%%gwg theﬁﬁqgeous?ayer Was ext acged with ethyl
acdfete IThe combingd anganoigyeisdiens \Bashed withrtnngraitied evasmedrteaiimedfate, and

sol Gt \ﬁasyr@r'nb@s\é!a%@dh&d p(e]s§ur§% dire 62BN %) ohBtnM¥ridine-3,4-diamine

o S el A B R

3. 46-(2H’)|3(ﬁ263 A (262492(6%@)(\/@4 h¥4 RHRDABKIYr i di n 3-yl car bamat
SteB 5: Preratn B, 7 ldichlofd-1- iR fen divetibyidol3, NobyrEdin-2AHEdet | on

of tert-butyl 6-chloro-4-fluoropyridin-3-ylcarbamate
(11.96 g, 48.5 mmol) and 2-n-/|fa/roﬁ)oxyet hyl amine (11.8
m., 97.2 mmol, TC) in ethangl/) (120 nL) was stirred at
reflux for 22 hours. 20 The fleaction was cool ed to
room tenperature and sol ven vvas renoved at reduced

pressure to give a yell whi ch was triturated
dﬁferp
o

with diethyl ether and f to give
6-chl oro-4-[(2- N
S_a

DB A B B T R T B o

dns(adrbi)yjett@la%e((& BhmL, 5.7 mirl) H)dichbrobieth{zhéd) 1,00 1L Bag Pddied vBth aakthyl
ace?éte’%f]' i 3hL291 'ﬁ %"'rl)ol' Aﬂirlc@m? aﬂrov@@ té \géﬁ')n to %oﬂﬂemﬁgmre e Ahred for
foughoeﬁ} 'B}edezr\?&org Qa?ﬁ”&}%g‘g}‘é? m}qr?rm}ﬁrﬁlaﬁg wgshid &utgﬁ?tw@ted sodium
bicdrkdridte sbididBl, drid2iNvErInadieAMDIIAIR 2206 GolRDT Wb BRO V¢ D 1630ded phessure.
Thesrgé é#e'v&g d%@ I\tze%ru‘i folReb 30 mL) and feated ot 105°C for foyr hours. The solvent was
or 0- 4- oxyeth noj di n-3 l¥]

rem@v%d-lat @guifd pﬁswe ﬁﬂ&h)a rquIter @Iuca én elgrﬁormn? m 100 mL and
trectéoevath @galyhchitridéN2. HEIL, 2H1 hmdh enddXain 6 (rd3d Tivk yeaatrah was stirred at room
terrbrhfufegth AloufO B so‘ﬁeﬁﬁ%@ ArktvEd £t%du@é@prg§§'dfe to Eh@a brown solid. This

reacti on wa ar one we ace
e B T Bl B BN S <TBl SE Ak PG O i Goenoro--2-
propuyathydpyieiold e yeazah-2( Hé-cag aea wkitd ik (2.4%s 665%tweidt HNMR (CDCly) 6
8, 7£¥V£1h2 78b '?MJl) 454@@.%5 aleD-(2H) h@s&@n’PH 1389 48 ENb.62 #:ﬁy ers were

Step 6: 7- chloro 3 1(rl:nperazm 1-vL9-f2l c?ropoxle?hvl)pvngé}g 3 blljpvra%ll"ll 2( ‘ﬁ-‘) -ohe. and

/,/CH3

O

C
:IND(Q
Q N
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30

sol vent was renoved at reduced pressure to give

6- chl or o- N4- (2- propoxyet hyl ) pyri di ne- 3, 4-diam ne as a
whe@m2asé . (4.93 g, 100%vyield). '"H NVR ( COCLBJT/88260761®1001

(1H), 6.45 (1H), 4.67 (1H), 3.67 (2H), 3.43 (2H

3.32-3.27 (2H), 2.92 (2H), 1.64-1.55 (2H), 0.93 (3H)

Step 5: Preparation of 3

7-di chl oro-1-(2-propoxyethyl)pyridof3

;‘r{\ g%ﬁé%g@?gﬁwﬁ%«pl -(ggr%pox/y%p)%g[&ﬁl)]p?ra'éllng(1 H)lowe (1199 mcg:l, 0.%'4
mnt) civbenazineNHHE(rg, P96 puney &ldtinp) Jshtridtiliamined 045 dilatd hemeR ingitiF (3
mLQwaslls%rr_gd BTRdn) tefP&tatufll thisPB heRYTHRtréuti i gaftifforfed Bbivedbetifyl

ccefit A ol G BB T B 1 E SRy e SRPHPY iy o
acegdté. e dorbignedarganic tayers avaTet veaspest withibries, drietl ayel magndsigiro sulfate, and

sol\gagp\ﬁ?sh'@h‘u[)\%d al R28ude8 %@Eé&@to?ﬁ/@ 2@k JwiAtoR Ornvd We passed through a column of
I C at

or onet hane d h t t ed .sqd 15
R A ok VA R e R et e
proptietbPlpysof3, Aelsyrazimividebrat (18daidéh yipfessure. The

stdptS PRYS RSt AiESeh¥EHridR - PLIISRErafind-yiYl1) (2 3RE el G ridl 3 4-
o 1ru5,§_:r four hours. The solvent was renoved at

“Bessure and the resul ting solid taken up in
ci grhltion ofivethteen@ (RireGRINtH ) 1-@reopoxyeBviryddalf.¢-hlryrein¢{ 1H)-one (72
mg?@!'lé)rfxﬂnglffin(1,21~&o>@tabe (Q%thlaatecﬁ\?id\ t%is(t%hdﬁ)?mﬁéphinﬁh;ﬁhlladium(O)
reagti on stirre room tenperatur r

19 TRo 0047 Da SRt PeSiraa PR s Bane A p S Y g ion o2
methoavipsidnetpronipracis (20movds? 7 e duortipn BuLrienal (@8 Mirndot0 M aqueous
sodiint édrbng@ 1. SWhil) v OS4n 8. ié mGRS WdsarbfiuRex@nE0 heurgifitéed hot through
oo e MR P90 YRy BYEAL PRES e sRoeyeespofiioned
betgegn ethy! chtarmarg,wa%%wypr@ﬂqyfr_s Werg qqmake ) Fpugpus Byergvas extracted
with ét'g!)lz acleYaAtr%th ddhbined off2nic Hyirs \A/Ereaﬁbs.ﬁélﬂ)ith bBin& Biriéddley magnesium
surgegpessit ier et B pheill, o B R moun o st  sien gy 2%
met,hanqlﬂdiyylp@me g frqcyqné piere comngate@t@(ﬁcyér?@pre gnd fgity(ptrg with
dieth'wgethgg Tﬁ@-@rﬁ%&@%ﬁﬁ-ﬁ@ﬂ@ﬁ@??m Q@égQ[@-%Jrozéxbyiémlyil)ﬂyiim,Atz}?]pyrazin-

- di 1 1-(2- yet hyl) pyri do[ 3, 4- b] pyr azi n-
2(1%’?—rbe-vg%é)lﬁ?%}g%gsw{:ﬁnﬁog‘ggﬁrmI ), piperazine (118 n‘gﬁ,%o. 91
'H KB (CREIeSE-Ehy 8AARN 8 &% h@?%ﬁﬁh&-ﬁgdi H)B6- A (1M1, A7 (Ritp -0 — 3.95
(7Hb, 3. 75k 837 @H), 3Was 3513i @mpdsat 1146 @A) ETEHAHRMS hHa k252893 (calcd
¢ QQH% Lhe,reaction was partitioned between ethyl
or WEd1RP&°Rhd water. The layers were separated and the

aqueous | ayer was extracted with ethyl
Example 2

CHg
2 _OCHg

OIN | AN N
@ \N N
HN
~ 3-[(18.,48)-2,5-diazabicyclo[2.2. 11hept-2-yl]-7-(6-methoxypyridin-3-yl)-1-(2-propoxyethyl)pyrido[3,4-
blpyrazin-2{1H)-one

o

Prepared as described in example 1 using (1R,4R)-2,5-diazabicyclo[2.2. 1]heptane
in step 6.
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5 acetate. The conbi ned organic | ayers were washed
with brine, dried over nmagnesium sul fate, and solvent
woa®neseved at reduced pressure to give a bromeT/m207/001001
This was passed through a columm of silica gel with
80-100% et hyl acetate/ hexane to give
7-chl or o- 3- (pi perazi n-1-yl)-1-(2-
propoxyet hyl ) pyri doJ 3, 4- b]pyra2|n 2(1H)-one. (183 ny,
72%yield). Step 7: Preparation
'H NMRECRBLNEXY pyBr i0dR - %41/f§5~2%41d'b|7p'5@r(3i $184 (), .39 . $PO5H). 3.85
- 3‘9/53(91 hy 89 @Vw isd T B)4r.87101. 04 W5, aZit L1247 13HY) 6.8Me0.7E\(4H); HRMS m/z

ol.u
| 4377238ﬁl“(?&g ] Nt“p"l ?)3&259% 1-yl)-1-(2- propoxyet hyl ) pyri do[ 3

, 4-b] pyrazin-2(I1H)-one (72 ng, 0.18 mml) in
1,4-dioxane (2.5 nmL) was Exgapled with

tetraki s(tri phenyl phosphi ne) l adi um(0) (19 ny,
0.016 mml, Strem) and stirr at roomtenperature for
five mnutes. A warm sol utj of 2-

nmet hoxy- 5- pyri di neboronic acid (41 q§840 27 mmol ,
Frontier) in ethanol (0.5 -) | *™M aqueous 15
sodi um car bonate 1.5 . The m xture was
refluxed for 2.0 hours, flluered hot through celite
and the filtrate ed under reduced
pressure. The resi Qg)mas partitioned betmeen et hyl
acetate and mater he||.yers

-(2-propoxye

Pre@@l’@blaﬂedscm‘egamxemblay@slsg werpbolina stetep GM th 7 brl ne, dri ed
1 RVR (¢ Begfhes‘%+ms %Hl %%ﬁ?’rH)CﬁM@m B@B@ﬁh UJHQQEH)’ @@mfw (7H), 3.86-

ressur hr ou
o sqi i, 0% (1), A KRl 9> RO P SR HENS B 2o i (i gor e
a2econeentrated at reduced pressure and triturated with

di et hyl ether. The

7- (6-met hoxypyridin-3-yl)- %g gera2|n 1-yl)-1-(2-prop

oxyet hyl ) pyri doJ 3, 4- b]pyrﬁ%? le -one was obt ai ned

as a pink powder. '"H NWR (CDCl 58. 77 - 8.74 (2H

8.27 - 8.23 (1 H, 7.64 (1 H, 6.85 (1 H), 4.42 (2H

4.00 - 3.95 (7H), 3.79 (2HQ 3. 37 (2H), 3.07 - 3.03

(4H), 1.53 - 1.46 (2H), o;d Hel z 425. 2293

6

(calcd 25 for M+H, 42 e2 O---.CH
OCH3 O-N N NJ. N (N HN 5- di azabi cycl ol 2

2 =N
'l hept-2-yll-7-(6- ﬁﬁ;;g%yp§rldln 3-yl)-1-(2-propoxyeth
yl ) pyridol 3,4- 30 bl azin-2(1 H)y-one Prepared as
3. Fo B ridin- 1 SR hRthbxypSiidie3-vi)-1-(2-propoxyethylpyrido[3.4-blpyrazin-2(1H)-
'R 4R) - 2, 5-di azabi cycl o[ 2. 2 ]heptane in step 6. 61

WD 2007/ 122466 PCT/ |1 B2007/ 001601 ' H NVMR (CDC13) 58. 74
Prepargd 29dgspiged ingexarople 8 usipg g-pyquyxypiperisineinstep6. 6 84 (1 H),
'H ﬁmﬁgcbéll;j)&s 75.(00), § 383,25 B1B57.65 (18), 36 (Bh)4.43328) 4(12H)14 (2H), 4.06

(1 ré %I%)L:% B4- %ﬁ%é%]s 377%@%5%% &%{) ?ﬁgﬁ ; d24(Z Hf, ?’h’é/ﬁw -84, 1.54-1.47 (2H),

0.74 B3H);28B@p /z 440.2280 (calcd for M+H, 440.2292).

Example 5§
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5 Exanple 3 O /CH3 OCH3 ON NN _NN O7 (6
met hoxvpvridin 3 vl) 3 B
worerophed4ba- 4-yl - 1- (2- propoxyet hyl ) pyri dol3 PCT/IB2007/001001
4- bl pvrazi n-2(1H)-one Prepared as described in
exanpl e | using norpholine in step 6. '"H NWVR (CDC13) 5
8.77-8.75 (2H), 8.24 (1 H), 7.64 (1 H, 6.86 (1H),
4.42 (21-1), 4.02-4.00 (7H), 3.86- 10 3.83 (4H), 3.79
(2H), 3.36 (2H), 1.53-1.46 (2H), 0.78 (3H); HRVS niz
426.2109 (calcd for MH, 426;F@H6). Exanple 4 CH3
Efd\], OCH3 OION( N HONX NJ ~ N15 3 (3
ydroxvpiperidin 1 yl) 7 (6 hoxvpveicdin 3 vl
1- (2- pr opoxyet hyl ) pyri do[34?gl vi{azi E'Cgile) o%e.
Prepared as described in § si ng
3- hydr oxypi peri di ne in stepne~~NH NVR (CDCl 3) 6 8.76
(2H), 8.28-8.25 (1. K N5 (1 H), 6.86 (1 H, 4.43
(2H), 4.17-4.14 ( 9),64.06 (1), 4. 01 (3H), 3 84-3 69

3-[4L Ay droBeBig)irdrBzin- )0 4 ’ Y
20Hod8 (3H); HRVB mi

(2H), 1.54-1.47 (21-1),
440. 2280 (calcd for MrH, 440.2292). Exanple 5 62 WO
2007/ 122466 PCT/|B2007/.001001 (CH3 O f OCH3 O IN N

Step 1:NPreddoatiohlofNefib @y @Qh@@gyridin-3-ylcarbamate,
%@%g&%%gﬁ%ﬁi%ﬁi-ﬁﬁfr%hc{i?éd(wbl g,72k3)|6 fﬁmrmgt/slimxr\')réw tidérnb@ylgitarbonate
(65.8p @&%:mfﬁﬁéﬁwg&‘% 6%—(%)@@2&{%1@& tw)?? ¥ttrreé.ap refl& f&r é@')hoﬁ)rg.er%ltlonal di-
tertBuiglicaomeye {80 3B winghvdscatdekandaheighelion was gired at reflux for 7 hours.
TheP7eBBlloR Yrad TEIR b AR tbrAbeidurk 3Rd Sbirdd intd 3ateRTTRE |aydib deldechparated
andatlr?e aquleél}selg}e_r \?/gst é’xltrgétgoa vsrn@%ﬂ@F aecetate. The combined organic layers were washed
with brine, dried over magnesium sulfate, and solvent was removed at reduced pressure to give a
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). 'H NMR (CDCls) ¢ 8.24 (m, 1H), 7.96 (1H), 7.27

(1H), 6.65 (1H), 1.51 (9H).

F
H
H3C 0. N
N
HsC \ﬂ/ |
CH® O —
N Cl

Step 2: Preparation of tert-butyl 6-chloro-4-fluoropyridin-3-ylcarbamate.

To a -63°C solution 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 1.6M n-buty! lithium
solution in hexane (193 mL, 308.8 mmol, Aldirch) over a period of 30 minutes while maintaining the

temperature of the reaction at -60° to -50°C. The reaction was stirred at -60°C for an additional 10

minutes after the addition was complete then warmed to -10°C and stirred at -25° to -10°C for 2.0
hours. The reaction was cooled to -60°C and a solution of N-fluorobenzenesulfonimide (53.49 g, ‘
169.6 mmol, Aldrich) in tetrahydrofuran (155 mL) was added while keeping the temperature below -
50°C. It precipitated on addition and stirring became difficult. The reaction was then allowed to slowly
warm to 0°C over 1 hour. The reaction was quenched with saturated ammonium chloride solution
(400 mL). The layers were separated and the aqueous layer was 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 6-chloro-4-fluoropyridin-3-
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(65.36 g, 299 mmol, Aldrich) in 1,4-dioxane (300 ni)
was stirred at reflux for 20 hours. Additional di-

wo esovAa4be/| di car bonate (8.30 g, 38 nmmol ) was apdiEtB220m#001001
the reaction was stirred at reflux for 7 hours. The
reacti on was cooled to roomtenperature and poured
into water. The | ayers were separated 10 and the.
aqueous | ayer was extracted with ethyl acetate. The

ylcg@grpatﬁgf s gétgnﬂ?é &4 *eﬁevrég’oniﬁgﬂe%s‘&@’a@gfdnewgs‘hp@ﬁ%@%c%dr 10§ %Hy, 7.12
(1H)e@ibre@d) rjrféé%@Hé to give a brown oil. The oil was ‘

ghyfdrhidBsvaenBYicHinYRate.
or opyri car bamate as a tan

solid. (49.84 g, 92%yiH NVR (CDC13) 6 8.24 (m
1 H, 7.96 (1 H, 7.27 (1H), 665(1H) 1.51 (9H). F
H3C-O N H3C' CH3 101 / 15 N q, tep 2: Preparation of
tert-butyl 6-chloro-4+fd N Lei.n- 3-vl carbamate. To
a -63C solution of terG?xD

6-chl oropyridin-3-ylcarb Hate ig, 109.3 mol)

:/’i(‘goétfnyz\@ggh- m&j‘ 6’Uh|orc?§9uogppw 36?# 9{?'1%9@?11 loB tgdiseé b1y and 2-n-
progeyeifYIeRINe Al 1HeRlafé-2(Mroes A, in el ?ﬁﬁe{) starredcqﬁyeﬂéx/t@f 22 hours.
Thérep&ioh @ds eoledlo FeomUErRSerattive loed sondent vadsermi@yell BEredided pressure to give

a yEl%W%‘Sﬁa%Hi'Jh%a%ftritEJa%d Wﬁﬁ‘ﬁi& 'hg%&@ an‘d@ﬁer&&’gﬁ@% ch-EFbeéi e

pfomwabﬁ@"mpéﬁd'@ ﬁ@'oéfaav%t? 8h2 WRIE CkshplSt8@. BHemeldiar RetMR (DCl) 6
7.92 104; ea8ud 18Y, 6177 €1H) 28,11 (28), B85 (2H),G.440pH)23.84-3 20 (1, 1.6B0E56 (2H), 1.49
(gl_kl_%agﬁ 5N was cooled to -60C and a sol ution of
f Lforobenzenesulfonl m de (53.49 g, 169.6 mmol,

Aldrich) in tetrahydrofuran (155 nlL) was added whi | e
Stek @ epreregatioh ©f 8-ehieNA 2isrepdyedtiombwidheG.4-didmips. eci pi t at ed

on addition and stirring becamgdifficult. The

reaction was then allowed to IO\RAy 25 warmto OC over

1 hour. The reaction was qu hed with saturated

anmoni um chl ori de sol uti :1\@)(400 m.). The | ayers were

%nB-y

separated and the aqueous f‘ayer was extracted with
ethyl acetate (2 x 250 . Ciconbi ned organic
| ayers were washed with brine, Ndri ed over magnesi um
suI fate, and solvent was,Ne ed at reduced pressure
ve .an sol i d. te
e TR N R U DR N E o PR
mmhléwarﬂedloxah@(%m We$ tyeaifechltu'dew in t4-diogang 310QMIL) and stirred at room
temgggtye]fgr?eﬂé ﬁoﬁcﬂ_ﬂel' rlﬁ?&)@ﬁ W%Q@%ed)ble%érb@tﬂ%};@et%%nd saturated sodium
in as a yellow soli 0
aﬂf\?ﬁa E '}f ebsgwe(rpl is_ﬁparagedf%g' gﬁ(sfpbjeqou% v{afﬁj(trgcfdgv?h ethyl
acefats, Tlga—gomb@ﬁ@ prggmc pyqpysgtwagmpdmﬂthtbemq dmﬁcy/pr magnesium sulfate, and
sol\)@nt%ls v EtredREP@PRINRL B Yive BhIBRININE bbhskySthyilpgadiadBtiamine
asa brown 0|I (-4-@!3 g, 1(%'7 y|e318 '_LI'I_\IIMQ E'BCIa) c}\I7 ’6\\[3 H), 6.45 (1H), 4.67 (1H), 3.67 (2H),
3.43 (2H), 3.32-3.27 (2H), 2.92 (2H), 1.64-1.55 (2H), 0.93 (3H).
Step 5: Preparation of 3,7-dichloro-1-(2-propoxyethyl)pyrido[3.4-blpyrazin-2(1H)-one.
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5 A solution of tert-butyl

6-chl oro-4-fl uoropyridin-3-yl carbamate (11.96 g, 48.5
wonwi)i2ane 2- n- propoxyet hyl am ne (11.8 ni, 97PCI/mBm0d7/001001

TCl) in ethanol (120 nL) was stirred at reflux for 22

hours. The reaction was cooled to roomtenperature

and sol vent was renoved at reduced pressure to give a

yel low solid which was triturated with diethyl ether

and filtered to give 6-chloro-4-[(2

pr opoxyet hyl ) ami no] pyri di n- 3-yfCat bamate as a white

solid. (13.08 g, 82%yield). NVR (CDCI3) d 10 7.92

(1H), 6.54 (1H), 5.77 (1H), 3.11 (1H), 3.65 (2H), 3.44

(2H), 3.34-3.29 (2H), 1.65-4756 (2H), 1.49 (9H), 0.94

(3H). Step 4: Preparatien cl

6-ch|oro-hM-(Z-propoxyetﬁzl) yri[di ne- 3, 4-di am ne. f13

HN C H2N 15 A sol utiog but yl

6-ch|orq-4- (2-prqpoxyet hyl ) amino] pyri di n- ylcarbanet

A °2.s018tiey, of S-ehigro-Nyrigspiprexetayla vf@iﬂsi‘a‘y THeB% (309, g mmol) and
diisbpr8syic@e)Iawiirtel14.4 MLHER.7 mol). ifkidtliomxr@thend (00 mitr) Jvasirehted with methy!
chlergcggecegate? .1 HEOW 7 %ﬁnﬂp%ﬁ‘éhz ﬁovjeg 510 WA O RISk ter:EFé?ature and stirred for

aceta
fourtapuisr éheerﬁa%'%weﬁﬁ"u”@ﬂ Wih fiefereraetarse &P‘i‘ WﬂShe‘TWéh P%Wé‘ﬁg sodium
b.oéwdrete%emacrraﬂred oasrinddnesiume|sLfata sank ayleant wasreamot @t teidced pressure.
TheNg ﬂueg}/arssﬁ{Sﬁolge%% % ugtaer EB%LEM@&@@ at%@@f'onoFﬂ%@!sS THEESvent was

nesium sul fate nd
ren@Qecsa Irafeprd PRRESUTE @ﬁ%\hédesa'fmq\@ﬂ%w Ypriedighipremetgang <vQé> /L) and
treeﬁem{h%@yxl&%&d% (PR GROXY einkpl) )amADMH(SI’tReFﬁ) Ahereantianavas atyred at room

ira&ﬁ] fgrtl) 12%1 |$3 og/eﬂt]v%go/ é{dvg‘g gt r%dug ﬁﬁ%@u&%g’é bFé)wZ 39% This
wa%pqggedgh@qgh(azq.q)umngaf gcha(ggHylth 9 /o@jrhyh_acggi e( Q(Fﬁane tp give 3(73$__Aghloro- (2-
pro&@&hﬁ)pyrfabﬁﬁad]@?éz@mmﬂ) -one as a white solid. (2.44 g, 66% yield). ‘H NMR (CDCl,) &

I4 razin-2
o0 LB BB S PR b 7 52
0Jf ON CI iN C N A 0OC solution of
Gn BB lamdraetig tHeopreagmxaf éichiplo)NIy2-prdpareetBy pyritirsns frdiafhipe Om Step

3 the zimgro 'Tg?%fﬂaé{}gthw&kho%% ﬂg}féﬁ%@i Wnﬁdnérﬂa & stHs.5 @R bd

ane
congit

{e
D 2 opePY p%g&épgﬁ%?%eiusrfe v r}tfs %?P}i'ﬂ% in g\‘eaﬂ/ &on\5|| in Scheme

4. allowed to warmto roomtenperature and stirred for 5
four hours. The reaction was diluted with

d%chloronethane and I,
K ¥ _" -

one@nd sol vent was rennved at reduced pressure The
resi due was dissolved in toluene 3QHﬁL) and heated at

105C for four hours. The soIvenP renoved at
reduced pressure and the resul ting solid taken up in
di chl oronet hane (100 nlL) an@s t w th oxal yl
chloride (2.1 nm, 24.1 nnn ndl (3 drops). The
reaction was stirred at gllﬂ tenperature for 6
hours. The sol vent ed at reduced pressure to

G V84 BH9LnRAA B ordSethyhpyridol3,4-blpyrazin-2(1H)-one (200 mg, 0.66
mmol), 1-(2-hydroxyethyl)piperazine (117 mg, 0.90 mmo, Aldrich) and triethylamine (0.27 mL, 1.94
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 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-3-[4-(2-
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was passed through a colum of silica gel with 70%

et hyl acetate/ hexane to give 3,7-dichloro-1-(2-
w@e@poxases hyl ) pyri do[ 3, 4-b] pyrazi n-2(1 H)-one BST/#2007/001001

white solid. (2.44 g, 66%yield). "HNW (CDCl 3) d

8.78 (1H), 7.59 (1H), 4.40 (2H), 3.80 (2H), 3.35 (2H),

1.52-1.46 (2H), 0.82 (3H). 15 In the alternative, the

conversi on of

hycg@&hth)(/)l |p@@21{1}(:leyl]q ggr%p xyetﬂ}/;p&rpd% 4db]pyrazm 2 1I—% one. 9?8 mg, 8@% yield).

" mwmbacm A8 4241 ), BROKYSIABAA.3/HH 6 D44 30 () Er3. To2H), 3(68-3.65
(2H é‘%‘!*) 3.84 @RS 29728 &) 2. &2&1@5@% ee:Te]l ul@t(ﬁ'g 0.87-GsD ey, pot

synthesi s Usi ng an aqueous so vent as described in
Steps Vito VII in Scherre 4. 20 Step6 7 chloro 3 14

ro 8[§th |l az%( m-on@ne 0__~"C8 O‘N cl N Nl
~,, solutron o
3 7-di chl oro- 1- (2- propoxyet hyIJ’WPi do[ 3, 4- b] pyrazi n- 2(
1 H)-one (200 ng, 0.66 nmol)g

1- (2- hydr oxyet hyl ) pi perazin H(ll? P, 90 Mo,
Al drich) and triethylanng 27 Juik 194 25 mmol) in
THE (3 nmL) was stirred at e erature for one

hour. The reaction was pan Ned between et hyl

acetate and wat er O?heNLa&/ers wer e separat ed and the

aqueous | ayer was ext with ethy aceﬁ bi@/ .
A SEBHRB hEd B %hva@f@'mé%ﬂ%%é&@ ] Riidolg dyrazin-

2(18y-ete (@HNEDasmma)il f,atiexarer(sl 0 sul) wentreatwa vith eatekie(ttiphgnylphosphine)
pall%&gM@Tglgprgqe§ §Wrﬁm$l08tga|n¥ %ngstﬁ:r@h Qf 1853 1drbefaturdRr WP minutes. A warm
cogR P TR B YA o5 1 0% OB b SRy RBg) G GBL) =nd
2.031 dgubdysysodian narB¢niatd) - ome). WG(reaﬂdedgThe dB%oery ves wfluxed 1d42NVRurS,
flltegegthg t%)ou%l &ii t@%m{ t:hﬁ)lltratz W%Qf c&rﬂsbﬂtratéﬂi ﬁ@ér%d%@eo(ﬁé@sure The residue was
par@log%d tf)ﬁt\@fn %g&gacetg{e éu?d \Zatg 4argdi£% layﬁs girefe%aéat éﬁ;:% hqueous layer was
extrbctB&with ety 6Ridie. The @Tnbined 2rogBikljayers wStepyasifed Phépag. alfiecever
ma%‘feswm sulfate, concentrated under redugezd pr;essure and passed through a colurrnln ((j):‘ silica gel
wntr}.? %ﬂ’ ;;rﬁeﬁvaig }j J}c%fébop'gﬁﬂgﬁg é:%% y?r)s Wfrre ca%u{;@triteé]at rggug%g P]r)ég%uie and
tritupftecomits, dle(t@!-sherd hie J-(6-methieRy Py 1idingB-x )-Ri( plwazmo -B-N3 N A
pro;%%bélﬁyl Q%dg[@ 4- b]p razm-Z 1H)-one was obtained as a plnk powder H NMR (CerClg) 3
NG o A PORER U BT By b S B,
3.60(255 3TR), 2.78 AHY2dR-G6a1H)( 362, ﬁt)%)ﬁsﬁiiﬂr@dﬁlém OB {3H); HRMS
m/zt4€§ E@ﬁé'(éeﬁédffbmﬂyémdphl ne) 10 pall adiun(0) (19 ny,

mol, Strem an stErreq gt roomtenperature for
flve m nutes. A warm

O

CHy

OCHj,
N N

T
HO/\O\I

3-[3-(hydroxymethyl)piperidin-1-yl]-7-(6-methoxypyridin-3-y)-1-(2-propoxyethyl)pyrido[3,4-blpyrazin-

2(1H)-one.

Prepared as described in example 1 using piperidin-3-yimethanol in step 6.
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solution of 2-nmethoxy-5-pyridineboronic acid (41 ng,

0.27 mmol, Frontier) in ethanol (0.5 nL) and 2.0 M
waewenemiesodi um carbonate 1.5 nl) were added. H¢BIB2007/001001

m xture was refluxed for 2.0 hours, filtered hot

through celite and the filtrate. was concentrated

under reduced pressure. The residue was partitioned

bet ween et hyl acetate and water, and the |ayers mere

separated. The aqueous | ayer was 15 extracted wit
'H MR YTDCL) &89 1H)ThE (@B 1o tHlo7-§atiHd 6178y Ehs* et 82 @Héﬁ@& -3.81

(6H)N'3t75 3%{4 (Jﬂ%’, 3 66-b.651(19Y @32 (IRINES| san1sy fsatiers (1H), 1d 70-1.62 (2H), 1.50-
concentr r asse
144 GRS GgR @5 g'IRM%W%ﬁg“ f‘w? CglcgeqrmH ﬁ%zg@%pnet hanol /

di chl or onet hane. Fractions were concentrated at

5 reduced pressure and trigxanaled mﬁth diethyl et her.
The 7-(6-nethoxypyridin-3-yl)-3-(giperazin-1-yl)-1-(2-
propoxyet hyl ) pyri do[ 3, 4- b] pyr azifn- f(lkb one was

obt ai ned as a pink powder. 1H (CDCI3) 5 20
8.77-8.76 (2H), 8.24 (1H), cB6 (1H), 4.43
(2H), 4.06-4.03 (4H), 4.00, 3,9l (2H), 3.71- 3.67
(2H), 3.37 (2H), 2.78 (1H) iy N (4H), 2.66-2.62
(2H), 1.53-1.46 Pﬁ%}tfa’oo “NRVE iz 469. 2572
(cal cd for MtH, Bmmﬂe6 J CH3 OCH3 ON

NI N H0NN25“3p ©

3-yl)-1- (2 propoxyethmmbgmmhdgmég @Ipvra2|n-v2(1
r n gsi ng
F’re%?f%OZ?S 7 e"a g’lgﬁ‘g"rﬁ gﬁ‘% L’g%gz"l' ! y%%ng'@s l23%07/ 122466
10 wmmowﬁ@m?@@% wmsm?@@rb@ws@s%ﬁé ) 692 (24 084y 4.01 (3H),

374 & h'))a,37%2r1963 {SLidh), 277 D) (114911.46(17T18), €. 2893H). 4AHRBS 4v/3239.2949 (calcd
04 3 8h (6H), 3.79-3.64 (4H), 3.56-3.52

for 5 39%% (2H), 2.05-1.95 (1H), 1.84-1.78 (1H),
1 70 1.62 (2H), 1.50- 1.41 (3H), 0.73 (3H); HRVS m z
454. 2419 (calcd for MtH, BEkinpleld9). 5 Exanple 7 fCH3
OCCH3 ONNHCCH ONNI N3 HO ~ 3C ’
tert-butyl
{4-f7-(6-net hoxypyri di n- 3- yl)o - 0X0- 1- ( 2- pr opoxyet hyl)

-1 2-di hydropyri dof 3, 4- bl pvrazi n- OCHg
yl I pi perazin-1-yl}acet at ¢ _PRepar e in exanple
using tert-butyl 2- (plperizynleyl acetate in step 6.

o N~ °N
AN
{4-[7-(6-methoxypyridin-3-yl)-2-0x0-1-(2-propoxyethyh)-1 2-dihydropyrido[3,4-blpyrazin-3-yllpiperazin-
1-ylacetic acid.
A solution of tert-butyl {4-[7-(6-methoxypyridin-3-yl)-2-oxo-1-(2-propoxyethyl)-1,2-dihydropyrido[3,4-
blpyrazin-3-ylpiperazin1-yl}acetate (174 mg, 0.32 mmol) in dichloromethane (3 mL) was treated with
20 trifluoroacetic acid (2 mL) and stirred at room temperature for 1 hour. The reaction mixture was
concentrated under reduced pressure, triturated with diethyl ether, concentrated and recrystallized
from ethyl acetate and hexane and filtered. The {4-[7-(6-methoxypyridin-3-yl)-2-oxo-1-(2-
propoxyethyl)-1,2-dihydropyrido[3,4-b]pyrazin-3-yllpiperazin1-yl}acetic acid was obtained as a white
solid. (81 mg, 52% yield). .
25 "M NMR (CD;OD) 8 8.76-8.74 (2H), 8.24 (1H) 8.09 (1H), 7.02 (1H), 4.61 (2H), 4.40 (4H), 4.17 (2H),
4.02 (3H), 3.84 (2H), 3.61-3.59 (4H), 3.38 (2H), 1.47-1.40 (2H), 0.73 (3H). HRMS m/z 483.2361
(calcd for M+H, 483.2350).

15
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10 1H NWR (CDCI3) 5 8.77-8.75 (2H), 8.24 (1H), 7.64

(1H), 6.86 (1H), 4.42 (2H), 4.08.(4H), 4.01 (3H
w@2008/18269 , 3.37 (2H), 3.19 (2H), 2.77 (4H), 1r&BIE206H001001

(11 H),,0.78 (3H). HRMS nfz 539.2949 (calcd for MH,

539.2976). Example 8 fCH3 0 OCHa ON NO TrNNN

15 HOA , NJ {4-f

7-(6- nethoxypyrldln 3-yl)-2-o0x0-1-(2-propoxyethyl)-1,2

- di hydropyri dof 3, 4-bl pvrazi n-3-yl | pi perazin-

1-yl }acetic acid. A solution of tert-butyl

{4-[7-(6-nmet hoxypyridin-3-yl)-2-0x0-1-(2-propoxyet hyl)

-1, 2-di hydropyrido[ 3,4-  Example 9

b]pyrazin-3-y|]piperazinl-yl}ac%ﬂaée (174 ng, 0.32

nmmol ) in dichloronmethane (3 ni S treated with 20

trifluoroacetic acid (2 m -) d stirred at room

tenperature for 1 hour. The actl 00kt ur e was
concentrated under reduceg ey triturated with
di ethyl ether, concentrate dh{ecrystalllzed from

et hyl acetate and hexané\ﬂndl ered. The

{4-]17-(6- nethoxypykydbﬁL34yl) 2- 0X0-1-( 2-

propoxyethyl) 1, 2- dlhydﬁmgyrldo[B 4- b] pyr azi n- 3- yI]p|
} d ] mh

81 ¥ 3 : i i ; S JoLF :
E 2H). 8. 24 (1H) M&oﬂ@th%l)bvridbw O 2(EY)-ond. 61 ( 2H)
Preﬁaég ag ﬂ\@(amﬂe JrZSlﬁgzi‘-Q(S) 2- ﬂ\e@@plﬁgwln 1-§%§ﬁen6l3r'f&tep 8. 61-3.59
R (SR b 8 b e ) s D8P (TR AN ShRMD £ D8 bl 370
(eHYGT74-B20Q1R), 6B3AEGY (2HExRMRS.85 @HY, GH43-2196QDH32. 7@R. KL [2HY DE3-3 (1H),
24) ?3)6'_@!)52&% ey 15173(?3) 0.78 (3. HRMS m/z 483.2732 (calod for M+H,

ydr oxét hyl - met hyl pi per azi n- 1-yl'1-7-(6-me
483 Hdvpvri di n-3-yl)-1-(2-

propoxyet hyl ) pyri dof 3, 4- bl pvrazi n-2(1 H)-one. Prepared

as in exanple | using Example 10
2-((S)-2-net hyl pi perazin-1- yI)et nol in step 6. 1H
NVR (CDCl 3) 5 8.77-8.75 (2H), S(1H), 7.64 (1H),

6.86 (1H), 4.44-4.40 (4H), 4. (3H) 3.79 (2H),

3.74-3.67 (1H), 3.63-3.57 (2 -8CR5 (3H),
3.04-2.96 (2H), 276272 253N2 43(1H)

HO\/\,N
CH3 ,
3-[4-(3-hydroxpropyl)-3,5-dimethylpiperazin-1-yll-7-(6-methoxypyridin-3-yl)-1-(2-
ropoxyethylpyrido[3.4-blpyrazin-2(1H)-one.

Prepared as in example 1 using 3-(2,6-dimethylpiperazin-1-yi)propan-1-ol in step 6. 'H NMR (CDCl3)
8 8.76-8.75 (2H), 8.24 (1H), 7.63 (1H), 6.86 (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), 1.53-1.46 (2H), 1.23 (6H), 0.78
(3H). HRMS m/z 511.3026 (calcd for M+H, 511.3027).

Example 11
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10

10 2.41-2.36 (1H), 1.53-1.44 (2H), 1.17 (3H), 0.78

(3H). HRMS m z483.2732 (calcd for MtH, 483.2714).
wez@mpkred0 (CH3 Of | OCH3 O N N H3CYN-N PCMER007/001001

HO ,--,,N CH3 15 3-14-(3-hydroxpropyl)-3

5-di net hyl pi perazin-1

-vi 1-7- (6- nmet hoxvpvridi n-3-yl)-1-(2-

propoxyet hvl ) pyri dof 3, 4- bl pvrazi n-2(1 H)- one. Pr epar ed

as in exanple 1 using

3- (2, 6-di net hyl pi perazi n-1-yl %ﬁhn 1-ol in step 6.
"HNWR (CDCI3) 6 8.76-8.75 (gﬁg .24 (1H), 7.63

(1H), 6.86 (1H), 4.78-4.73' (I%&%? ¢aH), 4.00 (3H),

'3.97 (1H), 3.81-3.77 (4 . 2.93-2.86 (4H),
2.70 (2H), 1.77-1.73 (2H), 6 (2H), 1.23 (6H),
0.78 20 (3H). HRVE nfz BIN3026Ncal cd for MH,
511.3027). Exanph@ i Neg WO 2007/ 122466

[4 g' /vér%;)?o?% \QOF DL PR Kok drifieaR- 1 ol Mo et M 7dbN-bloyrazin-

3-14- (3- hydroxpropyl)plpe@éiﬂﬁiﬂ v11- 7- (6- met hoxypyrid
Pre'pé\‘e@aé/lh)ex&np(le?‘? pd’ucgm?p}petalzyh)ypyrbpaﬂxemmaéﬂ @yrazin- 2 1

1H§QA 8{]@@?)&' naz{fadgﬁ)gs 29 i‘?”é(;_?)s: il 69§Qﬂ9442é2l-1) 4.18:4,06 (4H), 4.01
(3H),EXBI(BY), B7B(2 838371®4(@F§ 6H8‘@§ @HH) € 540 4G EH). PHB, 3. gERMS m/z
483(é|7h|)(ca|@df502w(+@l-l)832414b3 4.06 (4H), 4.01 (3H), 3.86

(2H), 3.79 (2H), 3.37 (2H), 2.76 (6H), 1.83 (2H),

153146(2H) 0.78 (3H). HRVE miz ~483.2747 (cal cd

for MrH, 483.2714). ExanpP@mPE1Z G 0 | OCH3

ICHa
@)
_~_OCH;,
@ \N ~-N
N
Ho

3-[4-(2-hydroxethyl)-1.4-diazepan-1-yl]-7-(6-methoxypyridin-3-yl)-1-(2-propoxyethylpyridof3.4-
blpyrazin-2(1H)-one.

Prepared as in example 1 using 2-(1,4-diazepan-1-yl)ethanol in step 6.

'H NMR (CDCl;) § 8.75-8.73 (2H), 8.24 (1H), 7.60 (1H), 6.86 (1H), 4.41 (2H), 4.13-4.11 (2H), 4.05-
4.00 (5H), 3.78 (2H), 3.84 (2H), 3.38 (2H), 3.03 (2H). 2.82-2.76 (4H), 2.12 (2H), 1.54-1.47 (2H), 0.80
(38H). HRMS m/z 483.2720 (calcd for M+H, 483.2714).

Example 13

H cl
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OINNN _NN 10 H 3-f4-(2-hydroxethyl)-1
4-di azepan-1-yl | -7-(6-met hoxypyridi n-3-yl)-1-(2-propox
wQ eaohstbupe/ri dof 3, 4- bl pyrazin-2(1 H)-one. PrephtBB2a67/001001
in exanple 1 using 2-(1, 4-di azepan-1-yl)ethanol in
step 6. 1H NWR (CDCI 3) 5 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 (5H), 3.78 (2H), 3.64 (2H), 3.38 (2H), 3.03

s 01 8in

Exanple 13 O CH3 C
/ i r QML thanal is step 6 and 4-chlorophenylboronic acid in
F%%g%%f%ﬁﬁ%ﬁgpﬁgﬁé* - -eﬁggk-ﬁ%grn;vet vI)piperaSinyl-yI
SteP-71-"ﬁ2"—Spﬁ"8ﬁg%?rg¥ﬁ Cdﬁ(j'ﬁﬁ W674213%4- pl pvrazin-2(1 H one
5 Prepared as in exanple 1 using |
2- (pi perazin-1-yl)ethanol gisnat¢p 6 and
4- chl orophenyl boronic acid in st H 7. HRVS m z
472.2177 (calcd for MHH, 472.211 ? 5 Exanple 14 JCH3
O OH ONNXNN HO3 (4 (2
hvdroxvethvl)piperazin-l-yI)-70(4-hydro§¥phenyl)-1-(2-
propoxyet hyl ) pyri dol 3 4-bl pyrazi 2hne 10
Prepared as in exanple 1 gsi
2- (pi perazin-1-yl)ethanol 1 s|eb‘

droxyewlinir

4- hydr oxyphenyl bor oni ¢ N “E p 7. HRVB mi z
454. 2456 (cal cd for N%ﬁfi554. 454) . Exanple 15 /GH3

O H3 HO™
3-(4-(2-hydroxyethyl)piperazin-1-yl)-7-(4-hydroxyphenyl)-1-(2-propoxyethyl)pyrido[3,4-blpyrazin-
2(1H)-one

10 Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 4-hydroxyphenylboronic acid
in step 7. HRMS m/z 454.2456 (calcd for M+H, 454.2454).

Example 15
CH3

J |

OHy
N

®)
J
X
I/\N N =N

15 7-(4-(dimethylamino)-2-methylphenvi)-3-(4-(2-hydroxyethvyl)piperazin-1-yl)-1 -(2-
ropoxyethyl)pyrido[3,4-bipyrazin-2(1H)-one

Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 4-(dimethylamino)-2-
methylphenylboronic acid in step 7. HRMS m/z 496.2983 (calcd for M+H, 496.3036).

20 Example 16
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5

10

15

?1 - NGB O-NrNNIN HO--_iN') 15 7-
4- (di met hyl am no) - 2- net hyl phenyl

WO 3000427486 hydr oxyet hvl ) pi perazin-1-yl)-1-(2- PCT/IB2007/001001
propoxvet hyl ) pyri dof 3, 4- bl pvrazi n-2(1 H)-one Prepared
as in exanple 1 using 2-(piperazin-1 -yl)ethanol in
step 6 and 4-(di met hyl am no)-2- net hyl phenyl boronic
acid in step 7. HRVS m z 496. 2983 (cal cd for MH,
496. 3036). 20 Exanple 16 70 WD 28&7/122466
PCT/ 1 B2007/ 001001 1CH3 O 01N C NNI ~N HO-~N_/
7 (3 chl orophenyl)
3-(4-(2-hydroxvethy|)piperazinOI-yI)-l-(2-propoxyethyI
) pyri do[ 34- bl pvrazi n- 2(1H) - qﬂé Pr ed as in
exanpl e 1 using 2-(piperaé§E?1- ol in step 6

and 3-chl or ophenyl boroni ¢ agi 5 stef'7. HRVB mi z
472.2095(cal cd for r/ﬁﬁ ﬁ yN Exanple 17 CH3 O
OCH3 O NNXNN HO 4 (2
hydroxyethyl)plpeoéfwﬁ

V. P areo'as I'n exanpl e 1
usi ng 2- (plpera2|n 1-yl)eth | in step 6 and ‘
Predaré®idioxypieny Ldrgraapiperazici ol ethamosit etpp & andHRNEprahenylboronic acid in

ste%géi%égé/%\lmlz%% E O, 488214611) . Exanple 18 1CH3

Example 17
0]
H OCHa
3-(4—(2-hvdroxvethvl)piperaznn-1-yl)-7-(4-methoxvphenvl)—1-(2-propoxvethyl)Dvrido[3,4-blpvrazin-
2(1H)-one

Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step & and 4-methoxyphenylboronic acid
in step 7. HRMS m/z 468.2527 (calcd for M+H, 468.2611). '

Example 18

N
7-(2.4-difluorophenyl)-3-(4-(2-hydroxyethyl)piperazin-1-yl)-1 -(2-propoxyethyl)pyrido[3,4-blpyrazin-
2(1H)-one
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NXN N 15 HO -~ 7 (2

4-di f1 uor ophenyl ) - 3- (4- ( 2- hydr oxVet hyl ) pi perazi n-1-yl)
W0 26072230 poxyet hyl ) pyri do[ 3 4-bl pyrazin- 2 1 POFBE077M1001

WO 2007/ 122466 PCT/1B2007/ 001001 Prepared as in

exanpl e | using 2-(pi perazin-1-yl)ethanol in step 6

and 2, 4-difluorophenyl boronic acid in step 7. HRMS

niz 474. 2299 (calcd for MtH, 474.2317). Exanple 19

Prelpa(eg a(s &ngg'?s ng9|2 Wéﬂ\-\-%%@ﬁ.@(ﬂft% 8 Oarng )&/4 qn‘w ophenylboromc
acigiinpeteraz i RMS y1/2 4782298 (orleoy-dt, My4- 33T i do[ 3, 4-
blpyrazin-2(1 H)-one Prepared as in exanple 1 using
2- (pi perazin-1- yI)ethanoI i.n qtq@ 6 and 4-
(ethylsulfonyl)phenylboronlc Reid |n step 7. HRVE m z
530. 2369 (calcd for MH, 530. 24 Hs 10 Exanpl e 20
/GH3 OO0GHB F/ o NNI N ﬁgjﬁ?
7-(2-fluoro-3-nmet hoxyphenyl) (4-(2- hdebxyethyI)plpe
razi n-1-yl)-1-(2-propoxyet hyl) pyri doks
blpyrazin-2(1 H)y-one 15 Prgpared ag
2-(piperazin-l-yl)etha@%i;N- G

jstep 7. HMBrﬂz

486. 2464 (cal cd for MeH 2816N.  Exanple 21 72 WO

2007/ 122466 PCT/ 1 B30 POOl 01 f H3CICH3
HO/”\V/N\V/J

nmet hoxyphenyl boronic acid in

’ 7-(4-(ethylsulionylphenyl)-3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3.4-
blpyrazin-2(1H)-one
Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 4-
(ethylsulfonyl)phenylboronic acid in step 7. HRMS m/z 530.2369 (calcd for M+H, 530.2437).
10
Example 20
J/CHS

0 OCHs

HO/\/N\)
7-(2-fluoro-3-methoxyphenyl)-3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethy)pyrido[3,4-
blpyrazin-2(1H)-one
15 Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 2-fluoro-3-
methoxyphenylboronic acid in step 7. HRMS m/z 486.2464(calcd for M+H, 486.2516).

Example 21
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5

10

15

CH3 O ONNXNN HO-~3 (4 (2
hydr oxyet hyl ) pi perazi n-1-yl)-7-(4-i sopropoxyPhenyl)-1-
W@ 260pnegaexyet hvl ) pyri do[ 3, 4- bl pyrazin- 2 1 H -PCEIB2007/001001
Prepared as in exanple 1 using
2- (pi perazin-1-yl)ethanol in step 6 and
4-i sopropoxyphenyl boronic 5 acid in step 7. HRVE nlz
496. 2932 (calcd for MrH, 496.2924). Exanmple 22 /CH3 O
N ON,z~ NXNN N HO 3 (4 (gH

hydroxyethVI)plperaZ|n 1-yl)

7- (i soouinolin-5-yl)-1-(2- pro,A;yetth 3 do( 34- bl pyr
azin-2(1H)- 10 one Prepared in exanmpl e | using

'2- (pi perazin-1-yl)ethanol in“step

i soqui nol i n-5-yl -5-boronpc nacid |
489. 2621 (calcd for MH, A89. 6\2)
OH~I O-N~ rN NN

ep 7. HRVS niz
Exanple 23 CH3 O

(4- (2- hydroxyet hyl) pi per ziH 1- yI) 7- (4- (hydr oxynet hyl
)phenyl) 1- (2 PRODO e yl) pyrido(3, 4- blpyra2|n 2(1
: PR i

el » 3
f mp 9 Dl perazin-1-y
step 6 and 4- (hydroxynetﬁyﬁﬁﬁﬁ%nylboronic acid in .
PrepérePad/in ekt NMigngABRipRG3IR-1(yDethand! i step Merf 4-888ro0p&ya)enylboronic
acid i AR17E Hiths H/5785.2052/(cad for M+H, 496.2924).

Example 22

CHs
J

OIN
(\N N
Ho ~N

3.(4-(2-hydroxyethyl)piperazin-1-yl)-7-(isoquinolin-5-yl)-1-(2-propoxyethyl)pyrido[3,4-blpyrazin-2(1H)-

one
Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in Step 6 and isoquinolin-5-yl-5-boronic
acid in step 7. HRMS m/z 489.2621 (calcd for M+H, 489.2621).

Example 23
HO j

OIN -~
(\N N /N

3-(4-(2-hvdroxvethvl)piperazin-1-vI)—7—(4-(hydromeethvl)phenvl)-1-(2-propoxvethvl)pvrido[3,4-
blpyrazin-2(1H)-one

CHs

OH
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ONCH3 NINIT ~N HO'‘~N 5 7 (4 ethoxyphenyl) 3 (4-(2
hydr oxyet hyl ) pi perazin-1-yl)-1-(2-propoxyethyl)pyrido[
wW@20h7hd3y6 azin- 2 1 H)-one Prepared as in exanpCBIE2007/001001
usi ng 2-(piperazin-1-yl)ethanol in step 6 and

4- et hoxyphenyl boronic acid in step 7. HRVE m z

482. 2747 (calcd for MH, 482.2767). 10 Exanple 25 CH3

O CH3 ) F ONNXNN HO~N 7-(4-fluoro-3-neth

AR el 2l Dflrxkol bl RYA% o one
(hyg@xym@rplapr@qulgqoqmacgkﬁ ﬁt}gpé [ﬂRM§|np{@468 g? (calcd for +H 68.2611).
2- (pi perazin-1-yl)ethanol in step 6 and 4-fl uoro- 3-
met hyl phenyl boroni ¢ acid gp, gﬂ;7 HRVS m z 470. 2620
(calcd for MtH, 470. 2567). qg@e 26 f CH3 OF xo
HO 74 WD 2007/ 122466 PCT/IBZOO 1001 7-(2
3-di fl uorophenyl)-3-(4-(2-hvdr xvethvl)plpera2|n 1-yl)
- 1- (2- propoxyet hyl ) pyri dof 3, &bl pyr azi n- 1 H)-one

Prepared as in exanple | usgﬁg

2- (pi perazin-1-yl)ethano
2, 3-di fl uorophenyl bor oni
474.2396 (calcd for w&kL
O CH3

step 7. *HRVE i z
5 Exanple 27 CH3

5 O/\/N
7-(4-ethoxyphenyl)-3-(4-(2-hydroxyethyl\piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3.4-bipyrazin-
. 2(1H)-one -
Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 4-ethoxyphenylboronic acid
in step 7. HRMS m/z 482.2747 (calcd for M+H, 482.2767).
10
Example 25
CH3
HO/\/N\/'

7-(4-fluoro-3-methvlpheny))-3-(4-(2-hydroxyethyl)piperazin-1-yi)-1-(2-propoxyethyl)pyrido[3.4-
blpyrazin-2(1H)-one

15  Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 4-fluoro-3-
methylphenylboronic acid in step 7. HRMS m/z 470.2620 (calcd for M+H, 470.2567).

Example 26
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xxxX HO-,,~ 3-(4-(2-hydroxyethyl) pi
perazin-1-yl)-1-(2-r ropoxyethyi)-7-p-tolyl

w@oordefs8e 4- bl pyrazin-2(1 H)-one Prepared as P@I/1B2007/001001
exanpl e | using 2-(pi perazin-1-yl)ethanol in step 6
and 4- et hyl phenyl boronic acid 10 in step 7. HRVE m z
452. 2651 (calcd for MHH, 452.2661). Exanple 28 /CH3
o0 OSCH3 xo0 HO -~ _

H) -one Prepared as in exa#fiHeone usin
pre%a-rédoésme ERAo LasHg o&bi 2“"“2) yetisen6iin ﬁe;g@_éhd 2,3t-diﬂuo;ophle_|n%||\r;§romc
. 5-acety .0 rgn in step 7.
acid g‘%%ﬁh%%é%%’%%g gied ?\%&T'gﬁg?gﬁ%). Exanpl e 29 75
5 WO 2007/ 122466 PCT/1B2007/001001 /CH3 O OCH3 rJ xo
HO --, N ,,J Example 27
3- (4- (2- hydroxyet hyl ) pi perazi n-1-v])-7- (3- met hoxypheny
[1)-1-(2-propoxvet hyl ) pyri dof 3,@#@% azin- 2 1 H)-one
Prepared as in exanple | using
2- (pi perazin-1-yl)ethanol i q/dtep s apeHs
3- met hoxyphenyl boroni c agj dy5 | ) 7. HRVE ml z

468. 2603 (cal cd for MtH, 8. 76 T3
fCH3 r, I ONN rNX SR

HO ™ N
3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyi)-7-p-tolylpyrido[3,4-blpyrazin-2(1H)-one

Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 4-methylphenylboronic acid
10 instep 7. HRMS m/z 452.2651 (calcd for M+H, 452.2661).

¢ Example 28
CH

AN
N

3
Q R CH;,
(\NIN |

N
7-(5-acetylthiophen-2-y1)-3-(4-(2-hydroxyethyl)piperazin-1-yl\-1-(2-propoxyethylpyrido{3 4-blpyrazin-
15 2(1H)-one

Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 5-acetylthiophen-2-yi-2-
boronic acid in step 7. HRMS m/z 486.2128 (calcd for M+H, 486.2175).

Example 29



3- (4- (2- hydroxyet hyl ) pi perazin-1-yl)-7-(3-(hydroxvnet h

yl ) phenyl) - 1-(2- propoxyet hyl ) pyri dof 3, 4- 10
whigynzash- 2(1 H)-one Prepared as in exanpl e 1pCEIBRG07/001001

2- (pi perazin-1-yl)ethanol in step 6 and 3-

(hydr oxymet hyl ) phenyl boronic acid in step 7. HRVS nfz

468. 2550 (calcd for MtH, 468.2611). 15 Exanple 31

1ICH3 QN ONNNN HO----"N,))

3- (4- (2-hydroxyet hyl) pi perazi n-1- ykﬁ{l (2 pr opoxyet hyl

)-7-(pyridin-3-yl)pyridof3, 4- blpyra2|n 2(1 H)-one

Prepared as in exanple | u5|ng<3 OCH3

2- (pi perazin-1-yl)ethanol in ep 6

pyri di n-3-yl -3-boronic aC|d | ste HRVS ni z

439. 2361 (calcd for MtH, 76 WO

2007/ 122466 PCT/ 1 B2007/ 1 ample 32 CH3 O ~CH3

OO xo0 HO-IN,,)
7- (3 ethoxyphenyhkerkka% hvdroxvethvl)plpera2|n
2- 2

2- (plpera2|n 1- yI)ethanoI_¢thE£p 6 and
Preﬁ%?e%téawyﬁh@réw L;%QIE QNpifer@i-y)etHan8 irffer/s add MBMD:E pl']le nylboronic acid

5 in st@%: &%ﬁ%ééﬁ% 2%0 %ﬁ“‘%mﬁ»ﬁé@%gﬂ Exanpl e 33

7- (3-fluoro-4-net hoxyphenyl) - 3- (4- (2 hvdr oxvet hvl ) pi pe
razin-1-yl)-1-(2-propoxvekipppyri do[ 3, 4-
0

bl pyrazin-2(1 H)-one CH,
' I OH

Ox N N
(\NI I =N

N
HO/\/N\)
3-(4-(2-hydroxyethylpiperazin-1-y)-7-(3-(hydroxymethyl)phenvyl)-1-(2-propoxyethyl)pyrido{3,4-
10 blpyrazin-2(1H)-one

Prepared as in example 1 using 2-(piperazin-1-yi)ethanol in step 6 and 3-
(hydroxymethyl)phenylboronic acid in step 7. HRMS m/z 468.2550 (calcd for M+H, 468.2611).

15 Example 31
CH3

IUO

HO/\/N\)

3-(4-(2-hydroxyethyl)piperazin-1-y)-1-(2-propoxyethyl)-7-(pyridin-3-yhpyrido{3,4-blpyrazin-2(1H)-one

Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and pyridin-3-yl-3-boronic acid in
step 7. HRMS m/z 439.2361 (calcd for M+H, 439,2458).
20

76



5

10

15

Prepared as in exanple | using
2- (pi perazin-1-yl)ethanol in step 6 and 3-fl uoro-4-

woredonoxasphienyl boronic acid in step 7. HRVS ni zpdB&B260®1001

(calcd for M+H, 486.2516). 15 Exanple 34 fCH3 O d
ON (NX~ NNF HO-~N7_"

7-(5-chl oro- 2- f | uor ophenyl ) - 3- (4- (2- hydr oxyet hyl ") pi per
azin-l -yl)-I (2 propoxyethyl)pyrldols 4-

bl pyrazin-2(1 H)-one 77 Vg gg 122466

PCT/ | B2007/ 001001  Pr epar®8™8E *n exanpl e | using

2- (pi perazin-1-yl)ethanol in Fﬁ and 5-chl oro- 2-

fl uor ophenyl boronic acid in ste s z490. 1991
(cal cd for M+H, 490.2021). aﬁE j_CH3 F-1 OCH3
OKNCH3 rNNI ~N HO-~NJ 5
3-(4-(2- hvdroxvethvl)plperaz n-1-yl
t hyl phenyl ) - 1- ( 2- propoxyé?

- (4- met hoxy- 3-ne
, 4-

bl pyrazin-2(1 H)-one Pr S NN exanple 1 using
2-(piperazin-1-y|)eth no |nNst p 6 and 4-met hoxy- 3-
nethylphenylborq&5 |n step 7. HRMS mlz 482. 2771

cal cd for N%H 482 2767 10 Exang 36 fCH3 $

-(3- e roxyet iperazin- -{py)-1 DFOQOxvethvl)pvrldoKi 4- b]D razin-

3-(4-(2- hvdroxvethvl)plpeagﬂn mel-vl)-1-(2-prropoxyet hy

PreJJQreo7 as'h g&lﬁ%)'eplsthg @f(plgerémi) DYduRAbins &éplG la_ad' QQtﬁoxyF“ei@nﬂ%r@r% acid

era2|n- -y et ano

i sigp ap BV FARIEh RS G BolBrr e aci d

Example 33
///CH;;
F
H OCH,4

7-(3-fluoro-4-methoxyphenyl)-3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3,4-

blpyrazin-2(1H)-one

Prepared as in example 1 using 2-(piperazin-1-yljethanol in step 6 and 3-fluoro-4-
methoxyphenylboronic acid in step 7. HRMS m/z 486.2608 (calcd for M+H, 486.2516).

Example 34

o)

ICH3C |
')

PO S
7-{5-chloro-2-flucrophenyl)-3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3,4-
blpyrazin-2(1H)-one

77



15 in step 7. HRVB nl z452. 2672 (cal cd for M+H,

452.2661). Exanple 37 JCH3 HO ONNXNN HN3 (4 (2
whearoxes hvl ) pi perazin-1-vl)-7-(2-hydr oxvphenpd¥/1820§72001001

propoxyet hyl ) pyri dof 3 4-bl pyrazin- 20 20 H)-one 78 WD

2007/ 122466 PCT/1B2007/ 001001 prepared as in exanple

1 using 2-(piperazin-1l-yl)ethanol in step 6 and

2- hydr oxyphenyl boroni c aci d in step 7. HRVS m z

Pre?asrgfcg(%%g gxq&@% 1CLSjsmfg paperazm -1 yl)etha%glq’r) stepEé(anrH)A-&loro-Z:' s O

fluoiBpiiedyibbraoic e Brsyep)7- BIRME-r(/2 48 thOb xapist! Fey Ml $78k2821)n- 1- |
) - 1-(2- propoxyet hyl ) pyri do(3, 4-bl pyrazin-2(1 H)- one
Prepared as in exanple | éJSI n%
2- (pi perazi n-1-yl)ethanol tgp 6 and
2-fl uorophenyl boronic acid in J@@ﬂ. HRVS m z
456.2417 (calcd for MH, 456. 2 10 Exanpl e 39
J_ CH3 OOCH3 F-j (]\INrNIN KBCOCHN J
3-(4-ethvl pi perazin-1-vl)-7{(6- rret ypyr|d|n3yl) 1-
(2- propoxyet hvl) pyri do] PRz 2CH, H) - one
Prepared as in exanpled [ ’n JIqethyl pi perazine in
step 6. LRVB nlz 453.®a|6d or MrH, 15 453.5).
Exanpl e 40 ~CHgy~N

5
3-(4-(2-hydroxyethyl)piperazin-1-yl)-7-(4-methoxy-3-methylphenyl)-1-(2-propoxyethyl)pyrido[3.4-
blpyrazin-2(1H)-one
Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 4-methoxy-3-
methylphenylboronic acid in step 7. HRMS m/z 482.2771 (calcd for M+H, 482.2767).
10

Example 36

CHj
OI
I CH,

O/\/N\/l

3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)-7-m-tolylpyrido[3,4-blpyrazin-2(1H)-one
Prepared as in example 1 using 2-(piperazin-1-yl)ethanol in step 6 and 3-methylphenylboronic acid
15 in step 7. HRMS m/z 452.2672 (calcd for M+H, 452.2661).

Example 37

///CH3

HO

o
(\NIN (on

HO/\/N

o)

3-(4-(2-hydroxyethvl)piperazin-1-yl)-7-(2-hydroxyphenyl)-1-(2-propoxyethyl)pyrido[3,4-b]pyrazin-

20 2(1H)-one

78



OOCCH3 r-1 ONXXNiN NNCONH 79 W 2007/ 122466
PCT/ 1 B2007/ 001001 1-(1

wQ2a7hyds®©- 7- ( 6- met hoxypvri di n- 3-yi ) - 2- 0x0- 1- (PEPIBRRPOKP1001
et hvl ) pyri do[ 3, 4- bl pvrazin-3
yFpi peri di ne- 3-carboxam de Prepared as in exanple |
usi ng pi peridine-3-carboxamde in step 6. 1H NWR
(CDCI3) 6 8.82 - 8.78 (2H), 8.28 - 8.26 (1 H), 7.69

Prep(aref'_%fdn Zas e( T’L uag%; 2- (glﬂe %@n g ? h:{qyl w’?%t’eﬁg ?gabqn%dr?\)ygibe%ylggromc acid

in stgp 71"'8'&1@) Z 85442483 (@lcg for MxH) 454:2383). - 2.66 (1 H), 2.31 -
2.25 (1 H, 1.92 - 1.77 (3H), 1.60-.45 (3H), 0.90 -
0.80 (3H); LRVMS niz 467. %xérﬁ,ﬁ\l gg for MtH, 467.5).
Exanple 41 ~CH3 O OCH3 NNNNH2N(O)CNX10
1 (1 2 dihydro-7
(6met hoxypvri di n-3-yl) - 2- oxo- 1- gzg//ropoxyet hyl ) pvri dol
3 4-bl pvrazin-3 yl)piperidine-4fcagboxam de Prepared
as in exanple | using piperi dly/{a 4- Noxam de in step
6. 1H NVR (CDClI3) 6 8.78 -0O8 N4 3.28 - 8.25 (1
H, 7.66 (1 H, 6.88 - 6.85 1 H ,!5.58 - 5.53 (2H),
4.99 - 4.96 (2H), 4.46 ¢ , 4.02 (3H), 3.84 -
3.79 (2H), 3.44 - 3-3LNZH, 3 13 - 3.07 (2H), 2.65 (1

5 H),206-186( : 15156-147(3H) 0.90 -
SRpieBIA)-3-(4-RNE 2thalG] 1(2f map okt v B do[ & #-blpyrazin-2(1H)-

Exanple42 CH3 OCH3 r-j Q;nIgINNNN HO

hvd | | d
erer T SRS L) el ST URAAST h: oe
step Pr &iR&Sot/z486.2417 elralerybreMtH, 486.8¢ 1pyr r ol i di n- 3- oI in step

10 6. 'H NMR (CDCI3) 6 8. 74 - 8.71 (2H), 8.26 - 8.23 (1
H, 7.61 (1 H, 6.86 - 6.84 & 3§o 4.73 (1 Hy, 4.43 -
4.01 (9H), 3.79 - 3.76 (5 0 - 3.37
///CH3
O
OCH;

7
I N N

3-(4-ethylpiperazin-1-yD-7-(6-methoxypyridin-3-y)-1-(2-propoxyethvlpyrido[3.4-blpyrazin-2(1H)-one

H\/N

Prepared as in example 1 using 1-ethylpiperazine in step 6. LRMS m/z 453.3 (calcd for M+H,
15 453.5).

Example 40
///CH3
0]
‘J _~_-OCHy
OIN l N N
N
NN

C(O)NH,

79



(2H), 2.08 (3H), 1.57 - 1.39 (2H), 0.90 - 0.82 (3H

LRMS n7/z 426.2 (calcd for MrH, 426.5). 25 Exanple 43
W@R00NWRR2607/ 122466 PCT/ 1 B2007/ 001001 J_CH3 O EOHBB200/041001

N NN H3CC3N HO

3- (4- (2- hydroxy- 2- net hyl propyl ) pi perazin-1-yl)-7-(6-ne

t hoxvpvridin-3-yl)-1-(2-

propoxyet hyl ) pyri do[ 3, 4- bl pyrazi n-2(1 H)-one Prepared
as1 i r}z exz(;}i le | [ _ )

=t X0 ) XQ=1-(2-Drg ‘ | do .'l 2zjn-3-
NVR ( CDC13) 5 8. [ ne-3athtxami@e 22 (1 H), 7.61 (1
Pre;?r%dla%_iﬁé).(a'?‘né)% 18lgsi %ip@déng%%&a@g%@ sfe%? o &?9(&066';95 982678
(2H), 828 78264 1Y), 7.99 ), P26y TH)E- 5.85 {THLeP A, 4. ?26"‘? @%&.’4.23 ~4.18
5 (1H1 482 (3H)®B.905- §. 3HpuH), BRWS 3r87 22H) 9 7¥- £.6@( 160l 230 MdEH]H), 1.92 - 1.77

(3Hﬁﬁ.§o§ '3@@.@%@.8@@4)&&%7/{%%72mmrrl\mgf%%). CH3 rN N

3R) - 3- hydr oxvbut an- 2- vl ) pi perazi n-1-vl ) -7-(6- met hoxvpv

ridin-3-yl)-1-(2- Example 41
propoxyethyl)pyridol3,4-b|pyrz;12;2¢m3kb-one Pr epar ed
as in exanple 1 using

(2R, 3S)-3-(pi perazin-1-yl)buta&ar=2-ol in step 6. HRMS

mz 497.4 (calcd for M-H, 497.
OQOCH3 r-j O-NN

IO
H.N(O)C

10 1-(1,2-dihydro-7-(6-methoxypyridin-3-yI)-2-0x0-1-(2-propoxyethyl)pyrido[3.4-blpyrazin-3-
ylpiperidine-4-carboxamide
Prepared as in example 1 using piperidine-4-carboxamide in step 6. 'H NMR (CDCl3) 6 8.78 ~ 8.74
(2H), 8.28 — 8.25 (1H), 7.66 (1H), 6.88 — 6.85 (1H), 5.58 — 5.53 (2H), 4.99 — 4.96 (2H), 4.46 - 4.28
(2H), 4.02 (3H), 3.84 — 3.79 (2H), 3.44 ~ 3.37 (2H), 3.13 ~ 3.07 (2H), 2.65 (1H), 2.06 - 1.86 (3H),
15  1.56 — 1.47 (3H), 0.90 — 0.82 (3H); LRMS m/z 467.2 (calcd for M+H, 467.5).

Example 42

CH,
OI
H = I OCH;
HO
3-(3-hydroxypyrrolidin-1-y1)-7-(6-methoxypyridin-3-y})-1-(2-propoxyethylpyrido[3,4-blpyrazin-2(1H)-
20 gne
Prepared as in example 1 using pyrrolidin-3-ol in step 6. '"H NMR (CDCls) & 8.74 —8.71 (2H), 8.26 -

8.23 (1H), 7.61 (1H), 6.86 ~ 6.84 (1H), 4.73 (1H), 4.43 — 4.01 (9H), 3.79 — 3.76 (2H), 3.40 ~ 3.37
(2H), 2.08 (3H), 1.57 — 1.39 (2H), 0.90 - 0.82 (3H); LRMS m/z 426.2 (calcd for M+H, 426.5).

25 _ Example 43
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rNNN CH3 HO N CH3 81 WO 2007/122466
PCT/ 1 B2007/ 001001
w@2(4AL08R, 3R) - 3- hydr oxybut an- 2-yl ) pi per azi n- 1pgT/1B2607®1001
- met hoxvpvridin-3-yl)-1-(2
propoxyet hyl ) pyri dof 3, 4- bl pyrazi n-2(1 H)-one Prepared
~as in exanple | using
(2R, 3R) - 3- (pi perazin-1-yl)butan-2-ol in step 6. HRMS
mz 497.4 (calcd for MrH, 497.6). CJ-? Exanple 46 1-CH3
OJ/ OCH3 O-NN CH3 rN N ~N SN -1
3-(4-((S)-2-hvdroxvpropvl)pip zi n-|
-yl)-7-(6-nmet hoxvpvri di n- 3- Qﬁ&yet hyl
) pyridof 3, 4- bl pyrazin-2¢§1
yl ) propan-2-ol in
8.25 (1 H, 7.62

exanmple 1 using (S)-1- (piEra in
step 6. 1H NI\/R& PH) ,

(1 H, 6.85 - 1%\)471(2%0 4.43 - 3.91 (7H),
380-374(2H) 335(2H) 283-280(2H)
2.57 - 2. 54 (2 1, 1.

1.32
(cal cd for

Preﬁaréd ds |m<aN£IeN d\slmvuh'ﬁs‘ p.ddgzm 1N/l)propan-2 ol in step 6. "H NMRXCDCIa) 5
e TR T

(2H)DB B (242 M L0OH) HD RS 1 PregiBa#Eck-25(2Hh 1R aripioe2H), 185 (f), 0.81 ~
0.752(5013;; %ngaﬁlnlpﬁg@a Peaik Yor MRRORRR).2- 0l in step 6. HRVB niz
. cal C

Example 44

ICH3
o]
H = QOCH34
O N AN
I |/N
cHy [N

N
Ho/\r N
10 CHs
3-(4-((2S,3R)-3-hydroxybutan-2-yl\piperazin-1-yl)-7-(6-methoxypyridin-3-yl)-1-(2-
propoxyethylpyridof3,4-blpyrazin-2(1H)-one
Prepared as in example 1 using (2R,38)-3-(piperazin-1-yl)butan-2-ol in step 6. HRMS m/z 497.4
(calcd for M+H, 497.6).
15

Example 45

ICHa
0
H _~-OCHj
O N \IN
T I
CHs (\N
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20 for MrH, 483.6). Exanple 48 82 WO 2007/122466

PCT/ 1 B2007/ 001001 1-CH3 OOCH3 O N N NAN N HO N
w@2(dAatBekrydr oxypropyl ) -1 4-di azepan- | PCT/IB2007/001001

-yl)-7-(6-met hoxypyridin-3-yl)-1-(2-propoxyethyi)pvrid

o[ 3,4- bl pyrazin-2(1 Hy-one Prepared as in exanple 1

using 3-(1, 4-di azepan-1-yl)propan-1-ol in step 6. HRVS

mz 497.4 (calcd 5 for M+H, 497.6). 0. In Vitro

oo 5249 hB% 3R TR ﬂn)%&%ﬁﬁ 1590 FRAS B4 B 400

Sci ntiTTation Proxi m1t ay of a test
compound can beﬂﬁﬁégﬂﬂﬁﬁﬂﬁgwﬂﬁ”ﬂﬁz”@(Upfm% assay using
Prephokd ascin 2yamplel Dusirg @Ry BR)EB- fprpemzmu rbutal-2oled gese. ARKS NMZHE7.4
C ntration of test conpound required to
CakéE}QQngﬁg? hydrol ysis of cGW to GW by the PDE5
5 enzyne by 50%relative to the activity of uninhibited
controls. The PDE5 enzyneExamplest§e i n t he assay can be
obt ai ned from human platelets by ~appropriate
nodi fication of the nmethod of ThHonmpSon, W et a
Bi ochemi stry 18(23), 5228-523D~ 1979, as descrlbed by
Bal lard SA et al.; J. Urol ogy 159( PL64- 2171, 1998.
The PDE5 enzynme so 15 obtai ed ca dqused to catal yze
t he hydrol ysis of [3FHC Bi osci ences) to

5" nucleotide [3 VP binds to yttrium

silicate SPA bead hanlB|OSC|ences) and is

det ected by SC|m5 n counting. Mre specifically,
of

contactlng the conpoun -2 d annunt of PDE5

10 gﬁ?g&’g@n b)@n{ptéeI ﬁfn?%@mc(‘ﬁlpg{azﬁl’f%ﬁr%@nez SR 2(? B OrHadMedotigs 8.76

I
(2HRBEA( TN A (. BBEmELRG ety B2 R ada- 8" 480 Peh ARG 38 -
3.3% @Hyetse FZiaoe2H)ed. ot + .84 RBED. d8nrz3/2e2lac i 64 i-t1yi5 (2HIhe32 - 1.25 (5H),

0.0d nﬁb@{sh %@‘mﬁ@%s g&g&en&m uyi gy is then cal cul ated

ative to total 5 enzyne act|V|ty of uninhi bited
controls. PDE5 I C50 Assay: 96-well mcrotiter plate
15 format 25 Reagents Buff d&xample® nM Tris-HCl, 5 mV
MCl 2, pH 7.4 Buffer B: 2 ng/m BRA in Buffer A
(enzynme buffer) cQGW substrate; Fihal concentration
of 500 nMin assay 83 0

H 2 OCHs
OIN S N
,/\N =N

HaC N

3-(4-({R)-2-hydroxypropyl)piperazin-1-yl)-7-( 6-methoxvovridin-3-vl)-1 -(2-propoxyethyl)pyrido[3,4-
blpyrazin-2(1H)-one

Prepared as in example 1 using (R)-1-(piperazin-1-yl)propan-2-ol in step 6. HRMS m/z 483.3 (calcd
20  for M+H, 483.6).

Example 48

82



10

20

25

WO 2007/ 122466 PCT/1B2007/ 001001 The anount of

3H | abel ed substrate added depends upon the specific
wa@eaoraaage of [ 3H cGWP, and the cGWP substrat ePCHIB2007/001001

diluted with a 10 nM stock of cold cGW in Buffer A

for a final substrate concentration of 500 nMin the
‘assay. PDE enzyne: Prepared in Buffer B. The dilution

factor is determi ned by enzyne activity. 5 SPA beads:

20 ng/ M suspension prepared in d Positive Control

Negati ve Control Standard/ Testﬁ nd 2 pl 100% DVSO

2 pl 100% DVSO 2 pl Standard/ T conpound 25 pl

Buffer A 25 pl Buffer A 25 pl_Buffer H35 pl Enzyne

25 pl Buffer B 25 pl Enzyre Substrate 50 pl

Substrate 50 pl Substrate AN stop 50 pl SPA

to stop 50 pl SPAto s ﬁ’MS/ f standard and test

compounds are pr;&a}eHMS in 100% DVSO. The

compound 15 i iluted in a dilution plate

usi ng a 10- pm'ﬁ? %Iog dllutlon format. 2 pl of the
o d l o ) e gt

of the assay pI ate - 2 rgtpv,gg,n&g(p,‘?/_q,,QVBOare added to o

desi gnated control_wel[s uf fer
ProgasoLin 1 GEATRE | S0 R e VBRI A UREP § o RS 2 4674 (sl
for megaoree control wells. 25 pl of enzyne are added to

the remaining wells. 50 pl of substrate are added to

eaqh well. Plates are sealed and i ncubated for 60
0. 2¥%n a pl ate shaker at 30 C 50 pl 20 of SPA

é?‘gélds‘o o°f %%s@ gognd;@aﬁ'ﬁg ﬂteEered]@m %h wtﬁﬁastsé%/ L@lnb WEB I3ﬁ?zyme

|solqt%dafgcéte E néanrpéei. eI%,ta Fﬁexg?és tﬁe %\%8en(trﬁ£orq ?ggtacogtﬁougd I{Ba.ulrel\deto inhibit the
hydBtyp€olefiMR toi GIIR by the PBRS erume &y S0%Deptativertodheathiyity 2Behinkibited

con@ol&? Ufh\éQDEfEStetnt)rﬂrQa foraRP I tﬁéﬂéds@ﬁcaﬁ‘i Qe o@t'aﬂé&fr@ﬂﬁtﬁﬁ’an platelets by

oSG B hE D) P WD & B Aol e s
1979, ag dnpolbertPnReliare SA ChBlas UrelRgyrRic), 2A@eal 7 19PBrURe PBES enzyme so
obtaln@@ can B&usth® datzhpRe \halhy@onyéis steHpEMM@ehefshaBRisgéfties) to 5

nucls% rdsglt—lﬁ(;gﬁlg gﬁﬁéq—ﬁ ? %mgs to%gz%nnglicgfe@ th}ee%%s (?Irn\%;rgsﬁﬂm Biosciences) and
is detpaigdetyeseiniBRES OewztweMprﬁ liPesificeityntheelfast ¢fjeltest pasppound at Siferent
conc@'n@éﬁlom tah RS aYatddie theGoshy ®f contddtisd the osmmundwig] $fixed amount of

S. ' [ I
e W R G L R TR
Scintipiery SouoBI0,6EN be HieE b EFCBISOEPRIEAS PRI TSR §ERESTEYME oty
The Binfbltien o PDE enevheldctity Ghen &icoileisiRe tqrblaiRDES daufrhedctivity of
BSA in Buffer A (enzynme buffer) 35 cGW

unmﬁbbeétralém Final concentration of 50 nMin assay 84

WD 2007/ 122466 PCT/ | B2007/ 001001 The anount of
PDE3HE/, abelycsb-walbatrotaérelatafdecht depends upon the specific

activity of [BHycGW, and it is

Reagents

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

Buffer B: 2 mg/ml BSA in Buffer A (enzyme buffer)
cGMP substrate: Final concentration of 500 nM in assay
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10

15

30

35

diluted in Buffer A PDE enzyne: Prepared in Buffer B.

The dilution factor is determ ned by enzyne activity.
wWERA7heres: 4 ng/ ml suspension prepared in dH2ECT/BB2007/001001

Positive Control Negative Control Standard/ Test

compound 3 pl 100% DVSO 3 pl 100% DMSO 3 pi

St andar d/ Test conpound 27 pl Buffer A 27 pl Buffer A

27 pl Buffer A 30 pl Enzyne 30 pl Buffer B 30 pi

Enzyne ,10 30 Substrate 30 pl Substrate 30
Thegisptof e ebglee %bstsafw%ds? %%paﬁd%%%r%egﬁwﬂe §°ufey '@&?GMP' and the
cGNIPAuttspats isofiiutstl wittks 1hMstoaindapid caNe it Bgter & famp divat dutsirate
conPS &8 necgf,gén,\;;mrméésgaleO% DI\/BO The test conpound is

serially di di | ut é){ %e usi ng an 8-g9,|‘pt
PDR grzvgy %feP%I?%r'?UF%PnJPe @lh'&‘H‘ IPHAS PR gwflzwae ctivity.
SPAbgagent r 2 mmg'm! suspdnkien presagd ingH20pM for an initial 1C50

screen. 27 pl of Buffer A are added to 15 the wells of

the assay plates. Fromthe diluti gn late, 3 pl of
Posiive Genlrel ¢ o ohigsaliveCopll yer e in—@@&-@%&c—’%@’%ﬁ pl of
2 Y100 BMINBO ( fDpl 1p@s DMSPe and negatd SendodiTeasbéaipoende

25 A8ded A 30 pl of . 8yRe are addeds ffiethie negative
control wells Buffer Bis substl%gléﬂg in place of the

25 WEDSE. 30 pl 2501 BYSHBI ed substr &P &' EF¥"™&dded to al
50 pweLibsdrateAf t er $0nc Gimtratag f or 60 niSA Ut B®stedte r oom

| SPRES abdir €, S0NPspRRGION |S Stoppadspi hRbhe addition
50%;3 20 3% pl oopﬁt he yt tpl‘l um sili catge beads?tD These

beads are dense and require constant agitation while
Seickgof athddaid bl te4l eopboabds. ard brepgrecidtSanid inel 00BAINSO. affg compound

is séﬁ@‘(ﬁlﬂtegm @dll@h(ﬁ‘lﬁfé\t@tﬁk@"@%ﬁ Ofdérnt ?'lcfgtcfﬂﬁﬁbn%rﬁbﬁ lQSuI bfQhe @Jrﬂp@M‘v‘ld
SR GRIREE I ' 5P Vel S e Pt 20t 908 B 28 o

desibbé@FedTenp @ uvetls. SA5ivhefiBuffertAl avhadded taalleveliainkb il picBuifert Baara edded to the
negé\r\‘/@lcb{r?tl%dwéﬁ ﬁ@bl'o@%ymg Sk %QJHd th m@lr@hélﬂn@\méﬂw HER of§uBstrate are

add%cg&qtelacc‘ﬂ \ggl rﬁ’lflaiegcaﬁ e]a énd lzr:hu atg%?or ﬁél{“é“é’%(% I;l)laile s(%gger at30 C. 50 ul
of SBA pagdsraeg eddsd @fstqphlae repaigh. sthemlates amedaih welse andeshgrider 15
munnﬂ@sﬁt@'all@ﬁ Bebban t&l@ﬂ\cCtHé @M@Cﬂ)rddi‘ébtn Ihé beadvelel aibvassab sy ieedtt minutes

and t“}?@ r?aléthrJP% 13’-[3‘0 Flgunt chtl‘iatlfm cou e? u[ﬁé‘ia ar-lc_eha%alyzoed WL ‘3 cEr% f!ttlng
appligation er(;&ate bqjs?ed pergening. }terc;@ny m@? @:)n iy th|s qgssam @I@Iaﬁed, a§ fqllﬁ@s

respo is the concentr 100
LEGRER Bk (i it ORGP = e Eetpar ey ) x 00
g'llu.@lémnglﬁé rs%%g%]i?&i)fromcsn n%ch Jb%e %g%se 09593 gf@n&:‘nﬂ atCMy versus
units as , I's the slope (as described
C°mB§mEé@Wemﬁmm‘P J. Munson, and D. Rodbard
(" Si mul taneous anal ysi s of famlies of signoida

Metr?oldr%j\./ %ﬁérn%@@ lHumah PRRICt PDES BB$58 Ynhith ti%g iSQilﬂilllg%quoﬁﬁiﬁﬁ%sav

d%SIO ogl cal doseé- resgonse cu . ,
BIfySiodt @ tessaprppundiae cpn pRmeapyfpg yn a’ﬂﬂ*&@@""""é’ét”f’?rﬁsts@éthatr"é"'es
fromUithdt tasczb@ibbdibetovt he concentration t hat corresponds

to 50% i nhi bi (91032 OB AfcrdREDIdERIRA | N

accordance wi tth Method 2 above yirelding the | C50

val ues described in Table C. Table C 85

Reagents

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

Buffer B: 2 mg/ml BSA in Buffer A (enzyme buffer)
cGMP substrate: Final concentration of 50 nM in assay
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10

30

35

WD 2007/ 122466 PCT/ |1 B2007/ 001001 Exanpl e # PDE5 | C50

Exanpl e # PDE5 1C50 (nM (nM 1 3.28 25 1.87 2 2.38
WQ@e0dd266 3 1.01 27 9.31 4 0.225 28 43.1 5 OPCOB322@7/001001

3.07 6 0.313 30 311 7 0.083 31 45.8 8 0.517 32 158

9 0.248 33 13.6 10 0.193 34 12.6 11 0.177 35 1.609

12 0.721 36 423 Exanple # PDE5 | C50 Exanple # PDES

1C50 (nM (nM 13 1.35 37 18.1 14 832 38 42.2 15

1190 39 .0.217 16 3.34 40 0.296 17 7.71 41 0.249 18
Thezemnagnip *Hiylagled substrateadded depepdygiporpthe spesdic agtivity g3 HIGBMP, and itis
dilubd® BBePA295 22 >2000 46 0.306 23 1790 47 0.226 24

PD%g’nzgmg’ 8 F%’e%red Iﬁ Bu% BVITKQ dlﬁ@&af%/aorlvsb%ehquméd b}'/A‘gA’zQ;ljng aB\npyg

SP/nkeags th‘hmg/ﬁ‘éal@ﬂﬁf@@ntprﬁéafﬁﬁ ngkkOr el axation of rat 5
aortic rings exposed to the conpound. In this assay, a

Pos, |veS E)o ?r%npounqvg}eglallv%léggtr(ﬂ rel aI xat i OI §t§ {ar@?est ?ogéﬁtolugd ri ng

3 u‘é%g@h’tﬁ% ni tC’r M d0¥%PHSdonor , dﬁé’f Pighderd/ East sREVPRIENCAL e
27 (i Bufszan- 1- i um7ly Basadinol at e) (" DETAuNKMREr A An EC50, with

s0 20N | denge pepval s, for cqppaynds evoked

xation i il ated as an ind pot ency. The
30 pl Substrate 30l Substrate 30 ul Substrate

30 ul SPA to stop 30 ul SPA to stop 30 ul SPA to stop

Stocks of standard and test compound are prepared at 2 mM in 100% DMSO. The test
compound is serially diluted in a dilution plate using an 8-point 1/5 log dilution format such that the
starting concentration in the assay is 2 yM for an initial 1C5, screen. 27 pi of Buffer A are added to
the wells of the assay plates. From the dilution plate, 3 pl of diluted compound is delivered in
duplicate or 3 pl of 100 % DMSO (for positive and negative controls) are added. 30 ul of enzyme are
added. For the negative control wells, Buffer B is substituted in place of the enzyme. 30 pl of labeled

substrate are added to all wells.

After incubating for 60 minutes at room temperature, the reaction is stopped with the addition of
30 p! of the yttrium silicate beads. These beads are dense and require constant agitation while
being added to the plate. The plates are sealed and shaken on a plate shaker for fifteen minutes to

allow the beads to bind the GMP product.

After allowing the beads to settle for 30 minutes, plates are read on a NXT TopCount scintillation
counter and the data are analyzed as follows. Percent inhibition values are calculated using the
means of the 0% and 100% controls on each plate. The estimates of the 4-parameters of the
logistic, sigmoid dose-response model are then calculated using the well-level percent inhibition
value for the compound. The formula for the four-parameter logistic model may be expressed as Y =
((@-d)y/(1+(X/ c)’) ) + d, where Y is the response, X is the concentration, a is the lower
asymptote (minimum response), d is the upper asymptote (maximum response), ¢ is the model I1Cs
(in the same units as X), and b is the slope (as described in De Lean, A,, P. J. Munson, and D.
Rodbard (“Simultaneous analysis of families of sigmoidal curves: application to bioassay, radioligand
assay, and physiological dose-response curves.” Am. J. Physiol. 235(2): E97-E102, 1978). These
estimates are used to calculate the concentration that corresponds to 50% inhibition.

Compounds were tested in accordance with Method 2 above yielding the 1Cs, values described

in Table C.
Table C
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30 Q Biological Protocols--/n Vivo Assays Method 5:
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I herval s.” Al | ia reduction is ge
absqypabiesyifg: AB‘%E%‘I*""F""“%?JF e OfN‘%fcaﬂt?é?l‘Hﬁ!h‘t 5 topica

mentioned in this application are expressly

i ncorporated by reference as if fully 25 set forth at

| engt h. When i ntroducing e%snents of the present

i nvention or the preferred



10

15

enbodi nent (s) thereof, the articles "a", "an", "the"

and "said" are intended to nean that there are one or
woreoog/120f466 he el ements. The terns "conpri sing”, PCT/IB2007/001001

"including" and "having" are intended to be inclusive

and nmean that there may be additional el enents other

than the listed elenments. 90 WO 2007/ 122466

PCT/1B2007/ 001001 We claim 1. A conpound, or a
appisationatieting BaPMipisieeesdpe an acuwa the syiure e rewneptyabigipon closing.
AllWEleedive 4 bcfstope@moméuﬂiodnas)uﬁrb@mrret@bunsmgmé sl%owmle feghining

co%ﬁious@sﬁés I%ﬁpié&\l ng]e VZIU?\A 0 3% r&l VN L%%Eb Thé3 {a§s must Pe fully

r (0] u consi s
recgysyed fegmrithgiT Ptafrat@e ﬁ%ﬁ?ﬁl@%@?fwﬁ HE aﬁ@tn@ff@}@y @mUpr%@h@e They then
recsiaé the Bamawée oalﬁéid:-h?toe P @6s6dusive dayd) SibledsUROESmETREmMb®strates that it

lsm%wléor 'L’%P?l{&% b u;%a?nd W th one or nore substituents

y el ed fromthe group consisting of
wll&ﬂ surGFA MY ratdiafe r@turn@a(@ th&'c’éé{ésenggousgé AR on solid

botto& @g%@q ;&;Fd?j\ég A penoX n%‘no Ik?(s%% %E)é}/ @l@ﬁvg;\?or récovery before
expe@nh &) tNRRGEMR Gzare (B(t@)eNR!Z BasEe) RBered BR ROBis-BE GpiRAR09

hyp’%ﬂ%s‘vé“&@)sgm %lays FMBRINE 'smﬂg&@br@l r@tu%Mb anoﬁﬁ&&{é}(/le levdisyny!

bstituen
PR (e ot PR S ol e g P eipandiuaterad i
threugbiap the deprrimenteklineedined from t he group consi sting of
hal ogen, oxo, - OR203, and -C(O) OR203I R201, R202 and
Regirompaunch a@p?élﬁ‘d’é?‘ﬁr ?@“‘?@P%W o(' 9.+ 793 RES g‘F'B%Bf a stainless steel,
2v.0reh Si8aLmggavbgaryedtio gitina aalidd erdd Farl siople, daivhansap ths@argdt volume is
3, 325@ greh ekb%s@pammed 4 oést%yfhéauha H%Fg'o%gl@lyqnﬁ/ QL THRYEhicles in

nts i ndependen .
wigop EPLERE s HAIERS ERIOS (GRY: NAPBEA Ak sam
citr@é MdHH=FRBA and R66 together with the nitrogen to

which they are attached forma partially or fully
$irog r%ﬁs%e datp yillpg ohigivpereng %%&'%@?@P@W&‘PWI S d%%ﬁqé'ﬁ'PP”
program (hasien 8.0y Blopd presyurdamplpt brenedotdgd 201. salbsiiitd teadisvértals

secgr%edu%tlox'{@fﬁf ﬁou?éjaﬁ Eé} t‘dretﬂ% §ntnh§‘%§uge ﬁ‘ﬁg H%]tg?/ ﬁ@ée@getd%g Dfa{a%aence 's

,f) consi sti'n
dat%prpgwsm s vy@érhg)\o av%ﬂawrﬂ,p desg%mbe m@ry,@; d—\é{p&w dat%[,egpctlon is

perfoateariomlicalsytt ExceORGBdadshee( O) R601 - OC( O) R601 -
C(O) OR601 _NR601R602- N(R601) C(O) R60" - C(O) NR601R602
and - C(O NR601C(O R602 wherein (a) said al kyl,

Aueratan e tBey Ik aipiGarpers KB e B A R eees Tl

- setfontd gpgmtre rWIpey\ l@mde@qgeqﬂermqn@mf thil eregen u‘pentlon or the preferred

embodiment(s) thereof, the articles "a", "an”, "the" and "said" are intended to mean that there are
one or more of the elements. The terms "comprising"”, “including” and "having" are intended to be
inclusive and mean that there may be additional elements other than the listed elements.
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25 consi sting of hal ogen, cyano, oxo, -OR603,
-C(O R603 -C(0O) OR603 -0OC(O) R603, -NR 603R604 -

WORMGABUEK O) R604, - C(O) NR603R60a - C( O) NR603C( OrEB082007/001001
-SR603, -S(OR 603, -S(OzR 603 , - N(R603)S( O zR 604
and -S(O zNR 603 R 604, C(ONR 603C(O R 604, -SR 603,
-S(OR 603, -S(OzR 603 , , - N(R603)S(0O 2R604, and
- S( 0 2NR603R604 and (b) said aryl and heterocyclyl

Wedbist i t uents nmay be optionally substituted with one
or rferfecogpydi erpentiernaceidiedds achepieh!y saliedf detcenipdundrwhetedn the

CO&FM h@dthe eRfhpd biFdrRfia al ogen, al kyl, al kenyl,

kynyl, cyano, o0xo, 0260% -C(O R601 -C(O OR601 -
91 V\D 2007/ 122466 PCT/ 1 B2807/ 001001 OC(O) R601, -NR
601R602 _N(R601) C(O) R60z
- C(O) NR601R602- C( GpNR601
-S(O) 2R601, _N(R601)
8601 R602 R603 and R6
fromthe gr oupR(,g;onS| stjigng _of
al kenyl , and al Rynﬁ P d R601 and R602
al kyl may be Optl/fa ally 5N uted with one or nore
substituents ipdépendently selected fromthe group
consi sting of hal ogen, cyano, hydroxy, carboxy, oxo,
al kenyl , al kynyl, hal oal kenyl hydroxyalkeﬁpl,

anéahdexyal kenyl , hal oal kynyl hydr oxyal kynyl ,

car al kox | kKox hydr ox alko

and cgrss%ég%f‘%w bR iR 1 SRR sS Blisigover
whaneith sald l@ nyl angijeterdcyaind sibstitnenys hay tepiplionaliyl $upstituted with one or more
sub%u#a&tté ﬁwb‘ép@ﬁlde\Ml)t LIRRA oM thdrSupeRsidting Hﬂ{étoéen cyano nltrof, oxo, alkyl

ori e SRyaly: S ar SR 2@%@ IR AR, ©
FR1°5I)‘HQI)R(0X3¢ chr%xyéﬂ RINRY CEnRS caﬁﬂoox*y‘i@ RE%yEnd ~S@)RE";

whaelk)skid 2WNEIRINRA, SIdindl, 4/E c§eIdR4/I ubQilfent¥Biay BE o@t%bl@réalbétlwted with
one or*?f?otTe é g)gtﬁn?el)n S ntupelpgnd%ntp Iggec? {r%n? H\bs’trout lfl:gn&s n%?f halogenf 0X0,

From Foup “@onsi
Oﬁ%aleﬁ@éﬁo)%ano hydroxy, - car boxy al kenyl , al kynyl
(0?351 R g d R ReHd. mde;ﬁﬁ@nmted FohDRFodp CONR&%; B&Qfarogen and
e e ST —————
indgpendgnls tq'ctRe it th%@’ O%Coﬁﬁiftiné REAogery @M%’Pi‘yt ke A tiohy %ﬂﬁ’e‘
C(@NHpore substituents independently selected fromthe

gr oggp aﬁ@ﬁ@t lh@gwlg\ftag%g%%ﬁ% Vgﬁ%qg% ar@é]@a{c %y Brn?@f)m%ﬁ%or fully

) Rs12+< SR60LR2 S( O) R60z
and ) 2NR601R602;
dependent |y sel ected
n, al kyl,

oxo, and oXYy; ende
satyaied 3 fulf ‘P?Wetdﬁé‘g GPISIPpY b W§F’§‘P|‘ﬁ‘?d‘eéﬁf°‘ﬁ Yy &R/ oPuanR!
subalititedyith anadr aloteysoiydtiiuenta ddepandéraly salbreet fea itle gloliy bonisisting of

hyd%%ﬁ‘waloge?nab% Qgh ha‘iiJeny'TBaka ?éﬂo' QJBBLW & i%%e%c‘y&i&l gRﬁm .

C<°alﬁ%2§ O L R AT B e T OISR RRE,
C(NRYIC(ORY™ beheospt (apsedd dikyl, sk, iatkyrtyeshdvdytibalighubstituantrreay be
opt|§&gﬂ§gdbgt\“!&@(§ §/|tﬂ 5}@%‘9 %%%Bétb[uené ?rlglig cftnggntlfy %95&%&“@0@%8 H%up

CoNSi st | n% 605 ano603 [ OX Y, O gon
CO“ﬁPtWH {/jalog %Icéﬁ%ﬂok??i’?w oK g Bxya @W?’I %%(%xyaﬁ‘@yﬁyl

Réﬂam)ye““ h@aooram%&%/ ctq»uR malﬂé%x-ymeﬁnd @BRI'hesiBIRKExy,

N(REPE ()G sl 8 TRRRE Reed cRBAR ) Ky | e @ch)WW' R6°3 -

tltsuents he optional |y substitut
Fﬁ@%éo SRS IR ¢ @52%'& R nd@EREE%AY) a%‘b'l‘%@?@’&'y'fsr“fi?ﬂt‘{eﬁ@ may be
optigmadupubstiuied with ang oo fmoteasiubsiiernts Mpeprnderttly deleotgd fré@bthe group

congg[n g@yéglggwkynaawwalkml 8Rh&K QXY - oRy dr eyt k @ ordNd
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2. The conpound of claiml| wherein: R2 is selected

fromthe group consisting of phenyl, thienyl, and
w@yoordeags , wherein the R2 phenyl, thienyl, apdI/1B2007/001001

pyridinyl may be optionally substituted with one or

nore substituents 30 i ndependently selected fromthe

group consi sting of hal ogen, cyano, nitro, oxo, alkyl,

al kenyl, - OR 201, -C(OR201, -C(O OR201, -NR201R202,

ocaom“‘s(rme.?RE’alN RIS @R, sca(uooNFs?P‘Rﬁ?i’ -GUOINRFIOEDIRF?, ~SR™", -
rrg;le@t |§(%§,Q¢os NFRY §@))2 |aq@a§, b?éN,quinsdzl tuted with one or

51 Lkuent %MI ndepend sel ected fromthe

gr ouﬁo Pnshst R ofarerfﬁq'e@@@ﬁ”"yéﬁ'ﬁded 9 g groug sensistinay or
hy@B&n; allynchIkeR,land BRAR, avheteiR2() 3aiaRE" amicRe[Fesnkle mby e optionally

sug’ﬁ%kjﬁe‘at\nﬁtq of'ié Qmw(;rg gut%ﬁtg%iﬁs lﬁ%%o@:\t\y@gle&gd m{rﬁ Ef‘%gg‘?&p%grqslstlﬁ’éof

wher ei n sal
nelSBA YD U S, R oA IS EPED Eycronyalkeny,
caibbxjeperyt éaibaliyynglehyecixgstkyhyl catbbiyelkgryd aoxypinsdatkokyn gy dddxyalkoxy,

ang%é_l[?(% %lé ())( 7 Ooog(g%s]?%qgg%hé;ﬁmyalkeﬂé a}{%)al%gﬁsjugr&%{%ﬁt@tnﬁg be optionally

subfitued ydIh OPHONIPRTR RUbSiStsIpAeredeallyIselgCtpd from egsgupicansising of
halogerf cylahy, hgdrbxy, adredky Soxb Glkexyrbartettoey] hydrogyaketyesrocpdbyslalkoxy;
Whe'i?e‘srblﬁyh @/hée}\ gatg R@E@ﬁﬁ&}gmw lgkgoptﬂgrtaﬁ Qﬁ%ﬁh%& witdhe obﬁ\ore

th one nore substituents
S“‘?%H%%%WS%%PPV“& é‘?'@&dé@”‘f‘PW‘tpﬁQ“ﬁ?"{i%f halOgR% PNy IEKY:
camwrmmw almwogm’?‘” -CYRRY,, -oORE! 100 (0)R°OREBY R, -
(R (ngﬁ ,@\(8@@?@,%1 Céo NR@QS(I)B%@  wherein said alken land alkynyl

NR6
S“%ﬂ'ﬁ%?;’rts O)g% pc“a%erW S‘ﬂ’éﬁ/‘“ ?Wecﬁ’ﬁﬁ‘Pief”"%‘dﬁ&‘tﬂ"i"E? HGWPﬂeCted
fromniee grouprmonsstiog biStalouere nyans dlydroxye darbexgmxb hendgikoxipand

CONSP8th AR Ok ik @E‘ntl 'SMroTn i 90 %susﬂ?&;@’ n, a(ljkyl
alk?@ﬁ%daﬂlk&gnxl r’(%'g E?gh(aé\?%qnfalg @Fgést ’B%I“Sf' rSS\W‘Eﬁrlﬁ'?-:Y' I@?)bteprp |ona

sutstitnted sith g, of 3 flueyechubgligrentan(tl) wtiek phid alkhiepmprises af) leashivg carbon

atoﬁ@ %d@l@ me @k Jﬂéhy SBYtE PPLdne BAMbY sSBEAREAL WSSk
uents i nde endent%(gsel

Selp TS GPBOR S BIG L b S 7o aRRE. Cotbysoh 875, ATV fgfoatkmyt,
hydreuy syl canhaayalleynidyatspiky, haladliesed . loyergxyalkiye presikapetiokyatpky, and (c)
saif RWWWV %&QWI an@didgaN ¥ubsttadrah kone/optibally Su¥altk@Xih ot more

subgﬁ(gebr%gﬁ epenJ(eXtGyi se?ec!e fr]pmwlgirczué%gr%snstt Hg 8%}"" r{] c%ag:e%}v%l’oxy

ect'e cons
carh@)@mgewoamala@lkw hxgrexyelkexy( and Wﬁnewa&am 15 aI kyl is
met hyl, said nmethyl nmay be optionally substituted wth

r stituents, (b) when said alkyl
2 }hecompgund%fggﬁq %e?é['ﬂm carbon atons, said al kyl may be

opt oA 8¢leqEASTARSF PRHREP AN of ehisayolienbrand Suiisy| yhesin dhe R®
phdndeie@N A8 birinsierh8HeadtidnaDsubdlitutgr vathone ondbetsuittgytueiits

md%l%k@e%ﬁyseléweg rfr%?Mhﬁ %{o\%a%p%h‘l? o%%%g@%ga %lﬁw@%& a&?ké??kenyi
ORELHREIR (1t GO NEFET, S/ i: Retereif 8210 iyl s eheny
subalitkanks rogyte@pednbayy stibfimitéd wﬂh&de of rhdre SubsBtuets indegendentip selected

front E-Q%Fou% Hﬁ%kﬁq&l& hal eﬂh(’%{o n8 a(jln(]b%ORm Qr?om abl e Sal t

oun whér el n: is

sol Rt B e taffem@ﬁpereﬁ&n%va%rs@ﬁ frerg tf@rgrﬁw&wwtme At hyfippen and
alky® hWdhereirseid iatkyll maywleeptdinallyt dusstifiPed viReRny by mbreisetyituentand

md%ﬁdqu%‘ec@}'rorh %’neog%dp%ﬁé étl}{g &%Q%béé H{/oe&yvgnﬁ Elkg@e or

tuent
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i ndependently selected fromthe group consisting of
hydr oxy, hal ogen, al kyl, -0OR201, -C(O R201,

WORIW0ARR62, - and - S(O) 2R201; wherein said al KpCT/IRP01@1001
optionally substituted with one or nore - OR 203 and
30 R201, R202 and R203 are independently selected from
the group consisting of hydrogen and alkyl; or a
phar rraceutl cally acceptable salt thereof. 5. The -
conprtend RS tagbthemmith thetéioaénrto waish thei aRZttptnes{orm a partially or fully

saluPit@Wio.7 rAdiebeP3drring hé\h‘ﬂog;@?t}’wﬁ@elﬁ Meisas a'deﬁwbér‘ébﬁﬁd ﬁé@ér&gclyl may
substi

befopﬁ)%a@)yhsgbglt%%gw@ SHE PLore au pu%nts dlp S eecﬂagﬁ;i s(e %teﬁ ?r ?he &:oup
Comﬁe&ttlhgfbf hydrifmrh badggeneryhmyxo H_kyxur@R meQ R, @p@l@ﬁb NRRE
%) Cheram @) sar @ﬂ%tutﬁ&ﬁ%ﬂay b@gptlmlly

466 PCT/ | 603
SUQ@M e T?’GPEP‘?B‘%VP SQ%Qed%*ﬁgﬂé%wﬁmoar‘%‘%“gef ey LoRe, -
C(QIREF e OR REMR BN REB-GOYRHBT -whd h t he nitrogen to

Whi' gieo{ kreey ree? eqdaw%m%pér@emy%enea&@mﬁ }Hélgydup cSdisBed &d

hy?ﬂg%gratgg al@l \:‘3#%? rbgap donaqud %;“ %%\% H)lﬁgt?? Iogt}éﬁaly substituted with one or
madé subaivenid 5Ndﬂm@169i|)1’ﬁeteh‘éd fBW theloragb ggnsistipd ¢fdelaginngiano, hydroxy,
car@bﬁea@z bua%lyn hABH AR Hydrkyalk Y d catb 3@ ARl hikdkgyhaldBikoxy,

sybstituted with one or nore substituents

“Vﬁ?ﬁﬂég%xﬁ(de'?v%‘iaf})°"yeﬁ"‘géyt ed fr omthe group consisting of
hal &jérakybsuestituted @REOR™; andl - C( O) NR601R602 wher ei n

salb @te‘aiske%élecéb‘ s ittelpdib cmxémkgeofhgdr?gwaaaauwlyvlherem a) when said
SU S u eC
alk%/ HS met salod mz\a%yl &a Ee op(%lf)naq%%%a@b{ 0F %iqué d%f‘r%oro Cf{]gs%tuelrltg rHJ)

consi
wheq\mgm gqnpr@eﬁjat%@tjwm@nm %ﬁ*ﬂja'% 03y B¢ gptionally substituted with

oné BiORREBERGBLENMSs BedpeedeRl delcotdt trie tigy PP NSNS bi Hagged, hydroxy,.

r ﬁns I kyl; or a pharmaceutically acceptable
Cargé)&tg)g reo it 15 7. The compound of claim 3, wherein:

R6A and R6B together with the nitrogen to which they
3. Ahecaipoathe dlafindr Whaeih &l By &y T, Myt susaliaed wich fORSH wieesin R* is

Cy %ré’ L’%gfo%ﬂa‘laﬁ%ﬁgtltagd QLI‘P@EaQq '3'?|M$ro s@dsﬁt%év"fg" ?¥ghé?HgTeutlca dy

er adi ny
aCG@B'ia HGP'I‘HWOfnay be opti onal I y substltut ed with one or
nore 20 substituents independently selected fromthe

4. E,}ﬁe()&g] g%ﬁdf%fawgw rei hI oro, hydroxy, nethyl, ethyl,

_ C(S y roxyr{]%téwd , hydr oxyeth Ileng%w%%emthew

phen@iHBEND) m(p@hﬁ)meay @-Wr@lﬁdbstamdd wit)( @)el‘dlﬁlﬁmremubaltuents
mdQ&"HBM(} ?éiédt&afwny the g&ﬁ@%@g‘ng o???d];oxy h‘%fo%&f alk%5 fo .- Tb?))Rgm
GErRoun clal m

- NRyHRE hi qnpoggquff Y ‘(x}pﬁr%rp]sat%gw mpbe oRtionaliy 8ﬁbsf'tg'ﬁﬂ1w§h one or more -

ORAT,@ed azi nyl wherein the piperazinyl may be optionally

Subgtel ek gl 1191 L} BREHREent TR &te%l{'rl%%tthé Y8 Sonsisting of hydrogen and
i ndependently selected fromthe group consisting of

ak¥hl or o, hydr oxy, nethyl,
ora pharmaceutically acceptable salt thereof.

5. The compound of claim 4 wherein:

the R? phenyl, thienyl, and pyridinyl may be optionally substituted with one or mare
substituents independently selected from the group consisting of hydroxy, chioro, fluoro, methyl,
methoxy, ethoxy, hydroxymethyl, -C(O)CHjs, -C(O)CH(CHj3)2, -N(CH3),, and —S{0)2CH; (CHs);
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et hyl, propyl, hydroxynethyl, hydroxyethyl,
hydr oxypropyl, -CH2C(CH3) 2NH2, CH( CH3) CH( CH3) NH2,

WO SH2aUeH3) OH, - CH2C( O OC(CH3) 3, - CH2C( O) OH, mem1B2007/001001
-C(ONH2; 30 or a pharmaceutically acceptable salt
thereof. 9. The conpound of claim3 wherein: R2is
sel ected fromthe group consisting of phenyl and
pyridi nyl, wherein the phenyl and pyridinyl may be
optionally substituted with one or nore substituents
sel ; si sting of hydroxy,
chl ?r:%sp? &E%@(.)Jamﬁn%?{?%&% Sﬁﬁ?ﬁ%&g, et hoxy,
hydroxynet hyl, -C(OCH3, C(OCH(CH3)2, -N(CH3)2, and

6. THé QYnCbiRd GHB)m 3 ahatein:94 WO 2007/ 122466

PCT/bB20 (-4 {0 V\%Q‘Q Jith ﬁ@ﬁtr@é’& tGRRcH mgﬁérg %ftac‘%& f3rnh BBeterocyclyl

nitrogen to are attac eﬁ ligyl. and
se'ﬁ@%ff%mggﬁupgwswgé)apr&oaqu{ REEGF pO*%%VWPWQO gy!: an
diapapier, ateminlthe mirpieingiz piperédinya pigenapiny rodrphoyinyl, \whe diezapinimeay be

opt'i%I ?lf‘yrs@g%nm@d wi 'oR? Bré}ﬁdrgwbstlt@é?\‘fjs l%p@r%%hﬂly@gect@@)forp the group

. tit
congietipge! 8lopgy Y. h@Réi Gtr CONER T ndien gaid ISR UTB KBy be

optehbilyl subdtiydsdosiyroas bryrhare Subktitakmo xe)estdalyiiom the ghoaxgopsisiipy lof -OR, -
%%a g _)@Nb@w & CH3) CH(CH) N2, - CHCH( ) O

phafmadeut i caal‘”ld (A E@élcﬁj%%\%?g‘g”“g Sg?mﬂ%qngs@? gro“'iﬁons‘ﬁ’f@ of
hydegepeuadkgf claim 9 wherein: 10 R2 is pyridinyl

subgt {aﬁgnﬁgcew.éam gze;pm?gyseu ReAoaNd REB together with

the nitrogen to which they are attached forma
pi perazinyl, opti onal |y substituted with one or nore
7. sn&)mnourmwfslasre:la etered: from t he group consi sting of

Chl @0y R’h%’tg MY wittehBWitro JHXQ\R/QWRE&{'QM LitadRYdHoX ¥ BEBYEycly!

sel der M@%E@conswg &% Wp razrn&%zwﬁpcg_'nyl \A%arem the

piper@(i@)l Nitizrazinydand ]J@rmglmylgnqyrb@pgmneuwpstitmd with one or more

su@h@éﬁ@ﬁ@éﬂeh@@kl!« yele%fé@ %Bﬁw@l’ﬂ:l gi‘o@?ﬂohs@tihg bedforo, byldroxfy methyl, ethyl,
or a

o AR PSS B Rl PGSR AL o Lol 1,
CHEGHH(EHE)QH1-CHE( Q?i@@(ﬂ"@)a @NC;EO)%A”NQ(\PNL 12 ¢ pharmgeerggslly

accepebivBar BedoR2 s pyridinyl, optionally subst ituted
W th one or nore substituents independently selected

fromthe group consistjng of hal ogen, cyano, nitro,
8. dixepcommiound © of clalnkiéwlyqrem g% @W@ toq@i}’@f wlg] tp?pltrogen to which they are

attached form a piperazinyl wherein the piperazinyl may be optionally substituted with one or
more substituents independently selected from the group consisting of chloro, hydroxy, methyl,
ethyl, propyl, hydroxymethy!, hydroxyethyl, hydroxypropyl, -CHzC(CH3):NH,, -
CH(CH3)CH(CH3)NHz, -CH,CH(CH;)OH, -CH,C(O)OC(CHa)s, -CH-C(O)OH, and -C(O)NH_;

or a pharmaceutically acceptable salt thereof.

9. The compound of claim 3 wherein:

R? is selected from the group consisting of phenyl and pyridinyl, wherein the pheny! and
pyridinyl may be optionally substituted with one or more substituents selected from the group
consisting of hydroxy, chioro, fluoro, methyi, methoxy, ethoxy, hydroxymethyl, -C(Q)CHs, -
C(O)CH(CHg)a, -N(CHs),, and ~S(0),CHx(CHs), and
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-OR201, -C(O R201, -OC(O R201, -C(O OR201, -NR 201R202

-N(R202) C(O) R202 - C(O) NR201R202 25 C(O NR201C(O) R202
wara7ASe) 2R, wherein said al kyl, al kenyl, andp&l/kBag1/001001

and cycl oal kyl substituents may be optionally

substituted with one or nore substituents

i ndependently selected fromthe group consisting of

hal ogen, 9xo, -OR 203, and -C(OOR 2()3; RVW1, R 02

and g Rt teosthad aideihe eﬁpw tawhighcthewere pttﬁww@mga beigrocyclyl
sel6ESHwh thHQGrdap chnsRmae Pipsadiny, aptplsbéhmyl véhe wmouﬁ@u Wwherdirkinb

pgatod RS 3t TordiaBhnehbt prebie PRR P il e mpsu
substitiets s¢leipddforhihge ggencondistiag exaplora hydony., etfwahmyvmaww
hydrX 2y dRRfbrépyd -SRE8( e N &TH(@HAEHECRONRL, tcmz@eamma@ori

h ma 5 to 7 nenbered
CHV@( S(F%%’IFP)\/ ehecd?f AR (f% 53?’@6 ri ng heterocyclyl,
vvheprea phqrm@cehtaa@/rqgegp@bwsah@yre@fe optionally 95 WO
2007/ 122466 PCT/1B2007/ 001001 substituted wth one or
re SUbusntd & qglgqt | ndependent ly selected fromthe
elf§m88n5| S rhydr ogen, hal ogen, oxo, alkyl,
aI kBnylpyf'%mvﬁyﬂwte%‘y@ﬁﬂﬁthwm01 -C(O R601, -0OC(O R601
- Cé@)amo@@dbRwﬁQRe nit 3 w—@lﬂﬂ\matﬁa@ﬂeoﬁ&% H0dershid,

optﬁa?llé rsubs%ﬁ)dl}/ﬁh V\/P]é or%ocr)g {\Llﬁ)st%eg S dsel’ei:tcé/ f%n(w) @‘ éréu %&)’sustmga(g}%oro

hyd@nmwtwmhméfoxyalel{fyl @@f%mﬁw hygipreiepy, CHt%S}HgM Hard 5
CHm}mtkMNH§ ST HIGHS T -CRBE (O CEIM,): 0TabE ()G B8 Fa(0fNed; and
fheos:}) ok .e substituents i ndependent I y selected
fromt e gr)éu ‘consi sting of hal ogen, cyano, oxo,
- CRgCRhargeeytiRglyZeceprplepaRbesol. OC( 0) R603 - NR 603R60a
-N(R603) C(O) R60a - C(O NR603R60a - C(O N R603C( O R60a

AT kR b G R B s DT BB SRR o

hasdytigioe of SpreyiEREB3 - N( R603) S(O) 2R604, and

- S( O 2NR603R604 andri0ty) |d R6 aryl and 10

het erocycl yl substltuents y be optionally
substituted with one ar tiIRfent s

i ndependent |y sel ect ed omt e gifoup consi sting of
hal ogen, al kyl, al RQyI Ik yI NCyano, oxo, - OR601,
-C(O) R601, C(O) OR6OTN NR601R602

_N(R601) C( O R602 C( NR601R602 (-7} 0) NR601C( O) R602

-SR601, -S(O) R602 - O)2R60l -N(R601) S(0) 2R60z and
a““'S’(‘@f?NRGOlRGOZ 8601 8602 R603 and R604 are

i ndriepgieny!l gptisedleatbetiutéd with dreer goespbaibests Stdepmpdeardtly

se:el-éd mﬁﬁw&&,p éahéw.hg oﬁJa Féw Icyanér}ﬁ{roab&)ygl)()}l  2IRORRT Ry Ry1 (Bdioalkyl,

% 2
ORI DRt SO Re GHOIE riDRe o bR T I -CONRR,
C(Ol)mmc@pte(h)ﬁté%addy—%@)lz%mhe@lnfsamlmlNyhdkgwloerpi aiongiasd cyskpakby!
subagleg%%y b%emau %%ﬁ.glzaé%tﬁ L@ﬁ@&wore gzbgﬂtﬁe;ﬂrgé;.}'fa%lende%yx si/elected
ffO%taPa@PRg‘B{%'S“ P?ﬂ?&? T RBXOR A8 A B%Qal koxy, and (b)
saiRF"'RBY1arami™ RreﬁmEpmdleety}sleleaacdjfroralHe;grgub consizting ¢fingarbgen and

a:kyrrweréﬁ sgetalkgwylbx o&whatylsbs&.%d%th Bn@&@n&% Sl'J'H%{xtEeents

subst | t uen pen
nIoR T PR 0o DGR OGS RGO O Bk o a g
C(OidHeoxy, hal oal koxy, hydroxyal koxy, and carboxyal koxy
anckeRGIReP &g&ﬁér@@tﬁ eré nftrogén tbkmce kY Bre%t@&ie@tfdrﬂga Db 7

merfRet PR o oy SR e ey e B B e el e By B prlgnany

with 1, 2, or 3 fluoro substituents.
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25 12. The conpound of claim 1l wherein R is Rl R9
Rl11 1\ N R13 wherein R9, R10, Rl11l, and R13 are
wo peependent |y sel ected fromthe group consi stPODIE2007/001001
hydr ogen, chloro, fluoro, hydroxy, nethyl, ethyl,
met hoxy, ethoxy, hydroxynethyl, hydroxyethyl, - 30
C(OCH3, -C(OCH(CH3)2, -N(CH3)2, and -S(0O 2CH2( CH3)
or a pharmaceutically acceptable salt thereof. 96 WO
sul2BQEd 2B 466 oRPEFé sB200A00EPetiently3eledibdiranotng grood cafsisting of
hy&!)%n%ggeWB% , B u@@,n?n@aﬁcl%we RO BLORON.
iR\ 38 G e@ o M) gt QMIOCCOHSlso% 0&9 loalk
CHI ogBR, i DR, JFPlor sCHYBr Sy, “CHENRY (O8] hyaveloalkyl, aryl,

andredtérozyelyl, @béreikyg) saithgiklyl, caﬂgon&eblhydémlnmwyloa(wwlhylkenyl alkynyl and
Cyc'log(k?)sgbgrtuengng/%g%QH subs%@h@)t@onead?%orei(u@tagﬁ@(lrgé@éndently

har macCeut | cal %/ accepta sal t heteof . Beos i

selgqjed f'r?i’é*@& B GPIYSHIO o hay Wl%a%ﬁ%u% RgC %0 SHPRRS
OGO IR BadIR° MR YT, 9¢BT)C@RFRILIOINR IR haX ) NR™0(0)B*, —SR*, -
cb'bﬁm’ 'T%?@)U&WC afh('R‘i"S)é &t ahles é?‘hk“‘d‘@f@(@f)NReia%gz JREPE _gReos

SRR ob Gl A etcl QL HABOR 8 Bk Lodet her

hethetgiydsupslityénts rs@l be obidalfyrsobstitute vith caporoons B@tstltn@wtsaf
mdQé@xGQr‘tl& %%lg%lad frdpd tﬁ@ﬁr@gdr %bdy\lslstln% (é)pé%l/c%réh e alf?@?ﬂ/lpla'\%ln'yanano oXo0,
ORpI p8§0§8| n ‘1? %Remelog?m 1’, '\{tﬁ)r%hor'\f % O&%&a i MTRSOL
MBIR DR O)R +$Rf&| 15y0)BHIb sBiQ)R"B NRE )8 @}a%mo anm@t@)ZNRe‘”Rm
3 u bﬁz""’" t genNRes Ldep %quﬁdébb%eﬁ@ Retedrdh QQQHEF cOl Ry of

b SBR A BHS SDS Gy B 8 IN e BTG
SubGHRIE( @HB))MOre {gbl(t@q@t)s @}d@@ﬂgyrmmgelect@m-t@eg@y@pnsmtmg of
halo rgveaagoox @F@gﬁ( ORkloalidngl, hy%@aml{/?yl c@fbo%/alkynyl

ﬁ eut c acce able salt 601
B A R e T AR R R R
alkymfyl subgtituents may be optionally substltuted with one or more substituents independently

se:Jae(dﬁfrometh@ga@wefdns@unaoawawg)sn 3y4ridi M@F&&E'c@rb@xyywo ak&xa HHRRoxy,

pyra2|n 2(1 one;

“Vdﬁ?"ﬁ?m‘g e?”E)é%f})%"zV%\g‘?X& 8}1 0[2.2.1

] he 'gswqted?ftoo@bwwpo%ywm &f d@agn. pod meyl, ethyl and propyl,
whd?€if B@amthlpybt)m)aﬁd st6lyBrdy th dpyiemy 5Ub2\€tﬂiech‘l)vrtr0ﬂ @; orZluoro
smgm§ nethoxypyrldln 3-yl)-3-norpholin-4-yl-1-(2-propox
ﬁ)pyrldo[s 4-b] pyrazin-2(1 H)-one;

3 (3- hydr oxypi peridin-1-yl)-7-(6-nmet hoxypyridin-3-yl)-
12. Irne Zopparpoxyiimy h wheyin RAG[ 3, 4- b] pyrazin- 2(1 H)-one;"

30 10
3-[4- (iahydroxyethyl)plpera2|n 1-yl]-7-(6-nethoxypyrid
H@-B-yl 1- (@npropoxyet hyl ) pyri dof[ 3, 4-

wherein R?, R', R"", and R are independently selected from the group consisting of
hydrogen, chloro, fluoro, hydroxy, methyl, ethyl, methoxy, ethoxy, hydroxymethy!, hydroxyethyl, -
C(Q)CHjs, -C(O)CH(CHj3),, -N(CHa)z, and —S(0).CH(CHj3) ; or a pharmaceutically acceptable sait

thereof.
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b] pyrazin-2(1 H)-one;
3-[3-(hydroxynet hyl ) pi peri di n-1-yl]-7-(6-nmet hoxypyrid

WO 2@742Med - ( 2- pr opoxyet hyl ) pyri do[ 3, 4- b] pyr azPeF/B§2007/001001

H) - one; 35 tert-butyl
{4-[7-(6-nmet hoxypyridin-3-yl)-2-o0x0-1-(2- propoxyethyl)
-1, 2-di hydropyri do[ 3, 4-

b] pyr azi n- 3-yl ] pi perazin-1 etate;
132007 caztes o | BE e Bﬁ)fé Pf@rf gach equeno%(vﬁ‘r s gelected

frdi1 e Ylolip or@Biolof hydirddes RarsetiUby, hydlox-rebtHyy, dmlpméthdxg{ 8ihéky,

g el B ORHE LD kG, 360 TR gre
pharmchwylbwmmahlegalwhyreaf (2-
propoxyethyl)pyrldo[S 4-b] pyrazin-2(1 H)-one;

14 T5E oY PRt gz?%n%req.a%dda"swygr@gmw&danlan\ﬁla".z efony

orprpd)pfmay@mh%”b/)awﬂpfd@ﬁ%ttﬂer%quyr azin-2(1 H)-one; 10
[4 (3- hydroxpropyl) pi perazin-1-yl]-7-(6-nmethoxypyrid

15H)q'h8 %-n;}ound cgfclaﬁnr QP )r(\grgt hyl) pyrido[ 3, 4- b] pyrazin-2(1

3- [ R enchiy G rostbertiih Jhemitpge e xish ey aipiaftached Brmatrisiappgy!
selec@b frod 14 g)roub -comsistidgpof pyrrolidinyl, piperadinyl, piperazinyl, morpholinyi, and
di%)z Eﬂxﬁ (;"Ir;% E%rr |I?R%3pp} %@Kég%rgﬁn ﬁrolgﬂﬁand dlazapmyl n?ay be
op)uonatls(@bptrt%wwmnhyr mr;erswe%[usntamd@ﬂepw Wﬁc ifom)fh%weup
cor8lstiRg bfchlodo, hyﬂcﬁ@)ﬁ'y@ﬁ)lﬂ)étr)ypbmwl a®inaxyknethyl, hydroxyethyl, hydroxypropyl, -
c»ﬁéé)c)H éN‘-IA' %hg&%g&?mﬂ oh:dcRhBROXKEEBYS A BUL)L, 98 yon,

angt -C @) et inéaw%'ea'wmétaﬁ{\ﬂsaht@?fﬂ“) 3- (4- (2- hydr oxyet
hyl )piperazin-1-yl)-I-

1o R A 99%5”?6‘“ ?Je%“ﬁ?%%'féé 1) pi por azi n- 1
-yl )-1-(2-propoxyet hyl)pyrido[3,4- b]pyrazin-2(1

Hy {@methoxypyridin-3-yl)-3-(piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3,4-b]pyrazin-2(1H)-one;
3-(4-(2- hydroxyethyl)plpera2|n 1-yl)-7-(4-met hoxypheny

L&-i(i%é%) 5) ér'> %gga)l(osl/c()?(t:lcb[XZ 1} XtEZI fll 4(% r#etho:;’()(l)pym Rg-ryﬁ)lﬁ i_(g_- 2(1

7 pro@oxgettlypyridoiB @pdimmezin}2( B4){ohe( 2- hydr oxyet hyl ) pi per azi n-
1-yl)-1-(2-propoxyethyl)pyrido[3,4- b]pyrazin-2(1

- ;35 . \ \
PR T BRI 2 R R BR S e one
azin-1-yl)-1-(2-propoxyethyl)pyrido[3,4- b]pyrazin-2(1
H 1 2R RIrox A bh-2 90-7L@ 2Ry peld- 8- B8 Q0L pBELOE Ay 1) pyrido[3,4-b]pyrazin-

2(1H)-one;

3-[4-(2-hydroxyethyl)piperazin-1-yl}-7- (6 -methoxypyridin-3-yl)-1-(2-propoxyethyl)pyrido[3,4-
blpyrazin-2(1H)-one;

3-[3-(hydroxymethyl)piperidin-1-ylj-7-(6-methoxypyridin-3-yl)-1-(2-propoxyethyl)pyrido[3,4-
blpyrazin-2(1H)-one;

tert-butyl {4-[7-(6-methoxypyridin-3-yl)-2-oxo-1-(2-propoxyethyl)-1,2-dihydropyrido[3,4-
blpyrazin-3-yllpiperazin-1-yl}acetate;
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7-(2-fluoro-3-net hoxyphenyl ) -3-(4-(2-hydroxyet hyl ) pi pe
razin-1-yl)-1-(2-

w@e@poxases hyl ) pyri do[ 3, 4-b] pyrazi n-2(1 H) - one; PCT/IB2007/001001

3- (4- (2- hydroxyet hyl ) pi perazin-1-yl)-7-(4-isopropoxyph

enyl)-1-(2-propoxyethyl)pyrido[3,4- 5 b]pyrazin-2(1

H) - one,

3- (4-(2-hydroxyet hyl)pi perazin-1-yl)-7-(isoquinolin-5-

yl)-1-(2-propoxyethyl)pyrido[3, 4- b]pyrazin-2(1

H24' ﬁﬂ@me%égpyndm -3- % )-2-0x0-1-(2-propoxyethyl)-1,2-dihydropyrido[3,4-b]pyrazin-3-

2 e yI)plpera2|n 1- yI) 7- (4- (hydroxyneth
yW&ﬁﬁ%ﬁV fg%éam%ropoxyethyl)pyrldo[3 4-b] pyrazi n-2(1
H) - one;

7?,&%8}3‘{ WMIBQ&MlS)méih;ﬂ;ﬂpeﬁ-%mhﬁleQ@yﬁﬁwwyp'Uip_@ry@ai_(g__ 1- ¥|
8rop<gxyetRyl§;)39rlc?6%ée4t tﬁe(yrgzp Wik I%an3, - bl pyrazin-2(1 H)-one;

7-(4-fluoro-3- nethylphenyl) 3- (4- (2- hydroxyet hyl) pi per
aél[dlrsltfywo}pr () 2-5RyiRRRY S DAL 1-) P (B LrekM oy yridin-3-y1)-1-(2-

l"%’éoxféetbﬂwr Powpﬂ@'ﬁiﬁ'))2<§-l)(oﬂe( 2- hydr oxyet hyl ) pi per azi n-

1-yl)-1-(2-propoxyet hyl)pyrido[3,4- 20 b]pyrazin-2(1

His @@%ﬁdroxpropyl piperazin-1-yl]-7-(6- methoxypyndm -3-yl)-1-(2-propoxyethyl)pyrido[3,4~
bé 2Fylflroxyethyl)plperazm -yl)-1-(2-propoxyet hyl
WY BB Ir®Yr i do[ 3, 4- b] pyrazin-2(1 H)- one: 25

7 (5- acetylthlophen 2-yl)-3-(4-(2-hydroxyet hyl ) pi peraz

| Bydleohvdroleti(yB-1REapexaret-Nyt-leRydthatadyddid-3-yhlipgr azi n- 2( 1

- one; i ,
glz’r()ﬂqx(?m{%'rdg 337" @Wy?zjnb% 1pHe)r azi n- 1- yl)-7-(3-nmet hoxypheny
[)-1-(2- propoxyethyl)pyrldo[3,4- b] pyrazin-2(1 H)-one;
3@-(4 chloropheny!)-3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3,4-

yethyl)plpera2|n 1-yl)-7- (3 (hydr oxynet h

§ 5@26?9@1(2 propoxyet hyl ) pyri do[ 3, 4- b] pyrazi n-2(1
H ) - one;
)33-(4462(@6@/&@“*@%3 ' ld)iw1)>p)apﬁgaiﬂogipﬂlewl>-)1 :<1ﬁ(0§g>n’§??'%wﬁﬂml
Lo L PV A -3yl ) pyrido[ 3, 4- b] pyrazi n- - one,
9@3Vé8¥%6e}€]2466 PCT/ 1 B2007/ 001001
7- (3- et hoxyphenyl) - 3- (4- (2- hydr oxyet hyl ) pi per azi n- 1-yl
) -l (@negityaminoy ety iy i)-80f-@; drokjefyh@merasi2 (-4)-H(2-one;
Zgéﬁﬁ&%ﬁ@F?@%?%g@ggﬁmggﬁﬂ$h&-3-(4-(2-hydroxyethyI)plpe

propoxyet hyl ) pyri do[ 3, 4- b] pyrazi n- 2( 1H) - one;

77-(Behhdpbery) - (B4 2ipcapheingbiperazif-a-y (-2 yupoygeyipytidof. her

ﬁ@bﬁé;ixi%F&QKZ-propoxyethyI)pyrldo[3,4- b] pyrazin-2(1
-‘one;

3- (4- (2-hydroxyet hyl) pi perazin-1-yl)-7-(4-mnmet hoxy-3-ne
t SriA- Eigdrytypthihp(pRrazin-1-y1)-7-(4-methoxyphenyl)-1 -(2-propoxyethyl)pyrido[3,4-
ﬁagpgﬁyﬁﬁnmhgpyrido[3,4-b]pyrazin<2(1 H) - one;

7-(2,4-difluorophenyl)-3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3,4-
blpyrazin-2(1H)-one;

7-(4-(ethylsulfonyl)phenyl)-3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3,4-
b]pyrazin-2(1H)-one;
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3
)
wa
|
2
)

- (4- (2- hydroxyet hyl ) pi perazi n-1-yi)-1-(2-propoxyet hyl

7-mtolyl pyrido[3,4-b]pyrazin-2(1 H- one; 15
2q01AatR6hydr oxyet hyl ) pi perazi n-1-yl) - 7- ( 2- hy dPORIBZEMN1001
) -1-(2- propoxyet hyl ) pyrido[ 3, 4- b]pyrazin-2(1 H)-one;
(2-fluorophenyl)-3-(4-(2-hydroxyet hyl) pi perazi n-1-yl
1-(2- propoxyet hyl ) pyrido[ 3, 4- 20 b] pyrazin-2(1.
H) - one;
37{(ZA e r§imetoripagiy-314y2-hydioxfedhmpenesry pyh-it-n- 3- yl ) - 1-
(2= pyrazin- 2(1 H)-one; 25
1%20?589@?&%&?5)751}6%5%2% ﬁ@ﬁ?’%{m di n-3-yl)-2-o0x0-1-(2-pr
opoxyet hyl ) pyri do[ 3, 4- b] pyr azi n- 3-
yB)(pKaa‘e/diodYertfe/L )Bpazaairs b dieopropoxyphenyl)-1-(2-propoxyethyl)pyrido[3,4-

gngm (ghP- 7- (6- met hoxypyri di n- 3-yl) - 2- oxo- 1- ( 2- pr
opoxyethyl?pyrldo[B 4- b] pyr azi n- 3-
yl) pi peri di ne- 4- car boxam de, 30
33{(BtHwdroayeytplpipabaidi -pl)- l%lgdq)immm(w Fe@ pospp ety b yd 3. 4 )
- 4y g,,%ﬁp_gﬁpgg,yeet hyl ) pyri do[ 3, 4-b] pyrazin- 2(1 H)-one;
3-()4-(2 ydr oxy- 2- met hyl propyl ) pi perazin-1-yl)-7-(6-ne
t hoxypyridin-3-yl)-1-(2- 35
p BaGpDhydtoRyethy Diperakd]- By i7 {4 pydrazinath Alphedyl)drié: 100 WO
A Zé%mgl 3- (4-((25,

gl) gé’%aﬁﬁ)?gx“gﬁ ]W‘% ( ) pi perazi n-1-yl)-7-(6-nmet hoxypy
ridin-3-yl)-
p W(opemwpﬂre;nvl) @}W ¢2dwﬁr©xs¢tfbﬂ)meram'r1md)2‘( (E-a)poryrthy)Ruifd3.6{ 2
Rb]fgragg_ngpm roxyb u to n- )p | perazi

(6- methoxypyrl d | n 3-yl)-1-(2- 5

propoxyet hyl ) pyri do[ 3, 4- b] pyrazi n-2(1 H)-one;
37{(4HofcSy-methigtehngl X §6t- @Wnr)awep'glpquzmﬂ ~yh)-1-(2- propoxyethyl)pyrldo[B 4-

- ¥lpdraAn-b@rpBihoxypyri din-3-yi)-1 -(2-
propoxyet hyl ) pyrido[ 3, 4-b] pyrazin-2(1 H)- one 10
3-(4-((R) -2-hydroxypropyl ) pi perazi n-1-yl)-7-(6-met hox
PY+(3,3tdifkcBeppin)yd) B-(@ Z2-hydroxyethyl)piperazin- -1-yl)-1-(2-propoxyethyl)pyrido[3,4-
p[,]?pgg;,y@(tmywepyrl do[ 3, 4- b] pyrazin-2(1 H)-one;

( 3- hydr oxypropyl ) -1, 4-di azepan-1-yl)-7-(6- net hoxy
yridin-3-yl)-1-(2-

pﬁd)"p@){fy@,fpwth)/'mweif%[ BY - Rgroayaty)Z (ProbpyrisREs 4-alByraging2(1H)-

pbas maceutical ly acceptable salts thereof. 17. A
corrpound according to claiml that is
3-[4-(2- hydroxyeth 2 |pera2|n 1y|% 7-?6- )
nﬁtﬁ@g@quqhan ﬁylgﬁsj%/ j -Rydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)pyrido[3,4-

- blByredioRObyaichy| ) pyri do[ 3, 4- b] pyrazin-2(1 H)-one or a
pharmaceutically 20 acceptable salts ther eof 18. A
phar maceuti cal conposition conpri si n1g a conp rg
aW @riwdrgryetbylipinegezp-+W)- 4 (-pgthoxyphenyl)-1-(2- propoxyeth pyndo[3 4-
blpyrazin-2(1H)-one;

3-(4-(2-hydroxyethyl)piperazin-1-yl)-7-(3-(hydroxymethyl)phenyl)-1-(2-
propoxyethyl)pyrido[3,4-b]pyrazin-2(1H)-one;

3-(4-(2-hydroxyethyl)piperazin-1-yl)-1-(2-propoxyethyl)-7-(pyridin-3-yl)pyrido[3,4-b]pyrazin-
2(1H)-one,
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pharmaceutically acceptable salt thereof; and a
phar maceutically acceptable carrier. 25 19. A nethod

wo@toornembé ng a condition selected from the gr oR@I/IB2007/001001

consi sting of cardiovascul ar disease, netabolic
conditions, central nervous system conditions,
pul nonary conditions, sexual dysfunction, pain and

renal dysfunction conprising adm nistering a
t hératpgehendad-(4y2-eydrexyethyeirerazivlimb-1d2- p@p@tyﬁwmmrwow-

HWyrame2(o)-sheai s 1 to 17; or a pharmaceutically
acceptable salt thereof to a subject in need thereof.

30 20. The nethod of claim 18 wherein the
daPdiuegedsneihayrheontl-t4@hydrevaipiiceensilon:1-@1. A net hod

Qrodek @i byRigoBalbIRFLRlpIHbAON | N a subject, conprising
adm ni stering to the subject a
therapeutically-effective amount of a conmpound of any
onE-chibroed-tioraphenyt) 8-(4-12-hygrox et BBpipsiarimbrgle Ur(3-rrabdxyethyl)pyrido[3,4-

agseRihalpig-omal t thereof. 101

3-(4-(2-hydroxyethyl)piperazin-1-yl)-7-(4-methoxy-3-methyiphenyl)-1-(2-
propoxyethyl)pyrido[3,4-blpyrazin-2(1H)-one;

3-(4-(2-hydroxyethyl)piperazin-1-y1)-1-(2-propoxyethyl)-7-m-tolylpyrido{3,4-b]pyrazin-2(1H)-

one,

3-(4-(2-hydroxyethyl)piperazin-1-yl)-7-(2-hydroxyphenyl)-1-(2-propoxyethyl)pyrido{3,4~
b]pyrazin-2(1H)-one;

7-(2-fluorophenyl)-3-(4-(2-hydroxyethyl)piperazin-1-yi)-1-(2-propoxyethyl)pyrido[3,4-
b]pyrazin-2(1H)-one;

3-(4-ethylpiperazin-1-yl)-7-(6-methoxypyridin-3-yl)-1-(2-propoxyethyl)pyrido[3,4-b}pyrazin-
2(1H)-one;

1-(1,2-dihydro-7-(6-methoxypyridin-3-yl)-2-oxo-1-(2-propoxyethyl)pyrido[3,4-b]pyrazin-3-
yl)piperidine-3-carboxamide;

1~(1,2-dihydro-7-(6-methoxypyridin-3-yl)-2-oxo-1-(2-propoxyethyl)pyrido{3,4-b]pyrazin-3-
yl)piperidine-4-carboxamide,

3-(3-hydroxypyrrolidin-1-yl)-7-(6-methoxypyridin-3-yl)-1-(2-propoxyethyl)pyrido[3,4-b]pyrazin-
2(1H)-one;

3-(4-(2-hydroxy-2-methylpropyl)piperazin-1-yl)-7-(6-methoxypyridin-3-yl)-1-(2-
propoxyethyl)pyrido[3,4-b]pyrazin-2(1H)-one;
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3-(4-((28,3R)-3-hydroxybutan-2-yl)piperazin-1-y1)-7-(6-methoxypyridin-3-yl)-1-(2-
propoxyethyl)pyrido[3,4-b]pyrazin-2(1H)-one; -

3-(4-((2R,3R)-3-hydroxybutan-2-yl)piperazin-1-yl)-7-(6-methoxypyridin-3-yl)-1-(2-
propoxyethyl)pyrido[3,4-b]pyrazin-2(1H)-one;

3-(4-((S)-2-hydroxypropyl)piperazin-1-yl)-7-(6-methoxypyridin-3-yi)-1-(2-
propoxyethyl)pyrido[3,4-b]pyrazin-2(1H)-one;

3-(4-((R)-2-hydroxypropyl)piperazin-1-yl)-7-(6-methoxypyridin-3-yl)-1-(2-
propoxyethyl)pyrido[3,4-blpyrazin-2(1H)-one;

3-(4-(3-hydroxypropyl)-1,4-diazepan-1-yh)-7-(6-methoxypyridin-3-yl)-1-(2-
propoxyethyl)pyrido[3,4-b]pyrazin-2(1H)-one,

and pharmaceutically acceptable salts thereof.

17. A compound according to claim 1 that is 3-[4-(2-hydroxyethyh)piperazin-1-yi}-7-(6-
methoxypyridin-3-y)-1-(2-propoxyethyl)pyrido[3,4-b]pyrazin-2(1H)-one or a pharmaceutically

acceptable salts thereof.

18. A pharmaceutical composition comprising a compound of any one of claims 1to 17 ora
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

19. A method of treating a condition selected from the group consisting of cardiovascular
disease, metabolic conditions, central nervous system conditions, pulmonary conditions, sexual
dysfunction, pain and renal dysfunction comprising administering a thereapeutically-effective
amount of a compound of any one of claims 1 to 17; or a pharmaceutically acceptable salt thereof

to a subject in need thereof.
20. The method of claim 18 wherein the cardiovascular condition is hypertension.
21. A method of promoting neurorestoration in a subject, comprising administering to the subject

a therapeutically-effective amount of a compound of any one of claims 1to 17; ora

pharmaceutically acceptable salt thereof.
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