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het ro'ﬁlh}‘ rogeR,1alRyOREeRG Y]éP%St'g’(t BRIFAGRE PE NIt xt ur es

[0028] St er epi SABMES , prafftel h@speehafhgamaﬁﬁdiﬁlrélxteaceberah@bb,e more
salts, solvates, and sol vates of pharnmaceutica

corgRRUERE &6 FETaRt Wher RoBr episspoiee b dsne ®anore of

thelf§||ov\ﬁ]ﬂ-{.l onal | y substituted phenyl, optionally
substituted naphthyl, optionally substituted

pyrXdt yP- optionally substituted, thiazolyl,

opt{onglA A selbst ituted isooxazolyl, optionally

subs tut eg yrazolyl, optionally substituted

pyr Rdi ﬂgxltetra?wpltqﬂmayu yeteahiparopyrangd optieratly ngubstituted pyrrolidinyl,

opt i onal LicRURSt 1t UbsdiBYE | M AL tefhnyRRE-bOREb1¥-cloxazol-6-yi,
optionally substituted morpholinyl, optionally substituted piperidinyl,
optionally substituted pyridinyl or optionally substituted phenyl;
R is hydrogen or fluoro; and
R"? is pyridinyl or fluoro.



substituted pyridazinyl. [0021] Still another aspect
of the invention relates to conpounds of the group
WO eprecest ed by Fornula |, where R2 is opti onaPCHUS2004/001069
substituted aral kyl; optionally substituted
c iloaIkYI, ionaIIy substi tut ed heteroaralkyl or
0431 onal IR asdﬁgiei' tRietetred hasneeh cie| ipvention crelpies go senegloe more
coﬁﬁ@urﬁ@l SOPBifula MwHdds 65 i@ﬁeﬁ?&éﬁt‘éb%éﬁnulé‘nﬂaﬁ@q:{” is 1-acyl-
maceutically acceptable salts, solvates,

PyigRfidinguk 6fa'b¢%%(9@rae@dwe’ahdw3-yhcck@m@moeoﬁ@lhd@ 3-yl 1-sulfonyl-
pyﬂr&]@ii’rﬁ@fyl pgfo&b-‘t’éﬂeﬁ‘]ﬁﬂd% 6WWL%§ZOI%I' S —acyl -piperidin-3-yl,  1-

tetra ydrofuran 2-yl, tetra ur an
alkycaERopY -Riperidi-8ul, n zewldmwpmdw&—ylnopphmnsulfcgwyypupendm 3-yl,

op%r%ﬂ)}’ ha\ﬁhq@ﬁ baWiflors Bwer Blkg)y nrtlé\ha%lkc?(ké\k)? rh‘lhuslﬂf)stltuent

cycl ohexy IS repr ed by
[0020§ R2. 1 ngneﬂﬂewalssetml theo ir@8nkd aélgles tor compounds of the group

RS RARES FILD OO YRR TRV st

he’@maryinahdzlydlegjbsmgteutsdHtemScmhemhymirxupgs aofy Isterepisomsal, | ynd the

phng%%%h clé A’EI ag%g q%l | d'ﬁﬂ% Saﬁgtt%a%) 3?3'@19 p?1° é)qsdl qultp%%rmaceutically
acmmaummnsyhaabspamumlam hpsé almer;el R%s: optionally

PeTPolSsal: | SPRIRNe | phgu. NEHIoR o SuESiuteds naphiG  optionally

i nvemsitituted eﬂ)y&ttoﬂajlt Q)paom@r @El@siitlite@ahhléimyTU'@dtioﬁQIly substituted

i ncl udi n ica acce | e excip and

to §° ﬂ’éﬁzﬂ[‘yg 8’? Iqna ﬁ?t“ r pyrﬁ@%} 't ‘Eﬂt@@%}g’e SUE%EWed pyrldmyl

ent aptidnaty &ub&ti@lté@@iytdz@@'i | dpti@ﬁélﬁﬁéubfs‘ﬂt@éﬂ)%%m@ﬁnyﬁ or optionally
salt or solvate represented

soner
Fo??ﬂgﬁsg&ted 'P)G@%]‘yli n an additional aspect, the pr esent
[OUZT}/em ' OBtllpéﬁMh&e%ﬂé%f Bt RfentdhR rr@l% sntg dip F?%'f‘ﬂ?—:sgroup

to ny05|n partlcu ar osin
renﬁwﬁt% byf Eprmté&ahpwber@oﬂ?po@negthn@dy wu stituiids giralsy; @ptionally

sut?s%ﬂ]?@de Q:y%&lhylt %tlghéi? Bt écp%e‘?&mwp%rogptioﬁgﬁMUBstituted

ds conpri se CO I Nl ng
het@mCV@Vialmslucﬂl@mew@@iec@tﬁmmmm, rrrbdulregl af | sterepisomers,aand the

h n d ag d dat NGt

oA BB o O8N0 8] S pryegucaly

acqamqbiﬁei?a”ééfme@f partieulanhy/ibnse wherpr ovi des mnet hods of
screening for nodul at ors of the activity of nyosin.

TheR”EtthPéjrﬁ/dFd?l%H d%fﬂl%ngs-ggﬁpa%{&ij Rﬁfr%irqﬁ%-w Nehcetyl-

I, myosin, "and at east ne can
det momho)hmrg-yd ieaeyf-pipetidiof3-ylhN-acylepiptiridin-4-ybgresyclobexy, oz
activity of nyosin. [0025] Oher aspects and

enbgeiste nﬂgﬁeﬂ%}é FYOWI L enf. tzo bg%se skilled in the

art for et al escri ption. DETAILED
DESCRI PTYVOsI G4 M%ptraigbt Cp‘rbe}@mhedmhale wptiarallp sobstiiesd alkylene;
conpounds usefly in selective nodulation
R*" is optionally substituted tetrahydrofuranyl, optionally substituted
tetrahydropyranyl, optionally substituted pyrrolidinyl, optionally
substituted morpholinyl, optionally substituted piperidinyl,
optionally substituted pyridinyl or optionally substituted phenyl.



of the cardiac sarconere, for exanple, by potentiating
cardi ac nyosin. The conpounds can be used to treat
wheaned730 | ure i ncluding CHF, particul arly syspoI/U82004/001069
heart failure. The invention further relates to
harmaceutical fornulations conprising conpounds of _
0®23E i nv Rt PHST aghrets of thedmeationrelate da aRkafmacawtieslifeulation
i S C e T o
neRAS 8 RIRAHIANIEA CABORLI BIpiopt BRI 10T ABML DS Blhent fo
hear disppge. eaphyepirilinga therapawtisab efigalise amountefia sermpaNg, isomer,
' sent specification, the
sal#%?ﬁ%t%%és%@géﬁbﬁﬁwggés are generally intended to
[0023V e t helmesniadgiions aspect dhe hpree¢riwinventiveppravisles hmethods of

sof il Dl 1 S0 Sl S R BBk AR BRTEly & yosi. o
exareplesohypeandshibat willidisplasd ameampaigswitththeugiding of th8 cépounds of

4/,06 0 S2004/ 001069. . Ac_= acet T
POl o1 o Eisriet, Fomans2 d008secap &lflydaiiiod prmpound of
Fotveuia ;| rayosira rand rat llesBCMe-catididzite aganttanadretermivdtd) Heeieding of the
chl c%ri de 3 CH2Cl 2 DI EA = N, N-diisopropyl et hyl am ne
Ca'iﬁ%?-a' S AENQTNEPRY I f or mari de. DMSO = di met hyl  sul f oxi de
[00BY] = et hH a FirBAE a§p@dt,EYHe W@htﬁirﬁproﬁto%l ﬁeﬁbbé‘[&ﬂ'scﬁén?ng for
mq%ﬁ?a;o??n%? H]Hqt qo%rgi?yggf)éﬁyg_sirg h‘Et?ﬁ/u %e%b;)ggcpgﬁmtgrige conTbirr]\inE; amcgn%oeund of
Foli@a;- inlosin, PaHd" & 1b&Kt PBRABBIEaR! aiBnhexdidetephMPHRNSHRL of the

it = roomten‘gerat_ure S- = secondary t- = tertiary
cangidate agentian je gy FEMYeSI  THE = tetrahydrof uran
[0025] Other aspects and embodiments will be apparent to those skilled in the

art form the following detailed description.

DETAILED DESCRIPTION
[0026] The present invention provides compounds useful in selective modulation
of the cardiac saréomere, for example, by potentiating cardiac myosin. The compounds
can be used to treat heart failure including CHF, particularly systolic heart failure. The
invention further relates to pharmaceutical formulations comprising compounds of the
invention, and to methods of treatment employing such compounds or compositions.
The compositions are selective modulators of the cardiac sarcomere, for example,

potentiating cardiac myosin. .

DEFINITIONS

[0027] As used in the present specification, the following words and phrases are
generally intended to have the meanings as set forth below, except to the extent that the
context in which they are used indicates otherwise. The following abbreviations and

terms have the indicated meanings throughout:



TLC = thin [ayer chromat ography [00281 The term

"optional"™ or "optionally" neans that the subsequently
waele®ene4sad event or circunstance nmay or nmay nRPCT/OSIH04/001069

and that the description includes instances where

said event or circunstance occurs. and i nstances in

whiféh it ToB<LMot . For exanpl e, "optionally

sul@@ﬁ t uttedt ‘I‘W‘PP‘Y cFrRAME ei t her aI kyI " or

"s@§bstitute®L kyl ," as deflneg low. It will be

und&@st ot Eﬁerh‘%&?@Xléﬁlbﬁr‘é\ﬁo’iyﬁa R rt zfg respect to

an)D oup® é@hpﬁ?wth@‘%n@%@y?ﬁ?r“@ Ss"t&f' fits that

sudH 9 tps Nar-dlisppropiptadamiet o i ntroduce any

sutlF t ut$ ohl.Ndiregibyiarmamiden patterns (e.g.,

sull¥d8Outeddimatipyl suifeidedes optional |y substituted

cchEtoaI kyt @Hylps, which in turn are defined as

i ndt0dcng= opthybacstaty substituted al kyl groups,

potEOH al+yet@ndhfinitum) that are sterically

i NnpB@ct i cal gasghrohetograghyy non-feasible and/ or

i nfrerent |y bogt abl e. [00291 "Alkyl" is intended to

i ndeide |+ nemthylbranched, or cyclic hydrocarbon

st rroiot ur es amouteonbi nati ons thereof. Lower al kyl

refraLs t o=alnkiilitegr oups of froml to 5 carbon atons.

Exaripl es of phemyr al kyl groups include nethyl, ethyl,

pr opyBroP i o brapy-ris- p)b[ﬁlgflhppmsah@ﬂlwmm?ﬂuomnhoﬁh@tﬁl ke.

Pr et er r ed= addty tengpedaipse are t hose of C20 or bel ow. More

pr ef-er r ed=alskybndaroups are those of C13 or bel ow.

Stidl nore peghgrred al kyl groups are those of C6 and

belpma Cyel agduoydadetic acisubset of al kyl and i ncl udes

cyctie hydr asteatyarofura® WO 2004/ 064730

PCTT4S2004/ QRik @R caromaasyraghyf rom 3 to 13 carbon

atons. Exanpl es of cycl oal kyl groups include c-propyl,

[0088] PUt Yl TheteRBMbMionan oF ktsvtuauéu, g méaﬁamaytheaerurbsemrﬂuy Kescribed
Intlsagallcatlon al kyl refer

evank engirCUEsERN&e IMSYrRf| quye%qt @ggg, ang t%iagt%ie ﬁ%éq&g%nljrbc?udes instances
whﬂter%céér‘f&' %v@ﬂtz{mo BRUhSTRACRY becuyd VY, lnstahéeé[ in wai@pne dypks a0t For

| ene 1s anot her subset of ,
exareffler foptignally qu@tttg@qlealkyl’é Mepnsseither aF"#&/)I or b'\é't’b*ﬁ‘ﬁv?‘?] ga\lkyl as
t f
Col R il A0Bnty s ER e b Sl o i
cordalmag ioyulepqr@pgre @nbst(tuququXa@ng groHps pre lg\q{dntended to introduce any
su§s¥|ﬁJtl§R %?(% l%'il%%ll'n %Qﬁer&ws I@B%@ﬂ(@dﬂ@n lﬁclud@kedbt@ﬁalg" éﬁ)élstltuted

avi ng speci ¢ nunber of carbons is na

cyaiddlkyd goormsy Md:llqhstbln’elf@ aredefiped natlnﬂmropapna'kya%éﬁ@fed alkyl

F0s B s b feasibl
gratigs, ;g/q%r%%@?%g é:ﬂ‘nﬁﬁm?ﬂﬁag%g@ﬁgallg rli\Hfa’otiéégC W § non-feasible
and/soinbersehtlyamlstmblmut yl; "pr opyl i ncl udes n-propyl and

I SOpr Opy 003 | " "
75! 2 2P et Y ot KMl et
strh¢t0ms Jant:ccoaqmnbn@ tadreots lafwen atityt edferisttp alityhgedvpd of from 1 to 5

cyclic conpfigu n an conb na .
capbp et EeHES SRR Lot Gevnr SR kEaghVE B8k prepy: tpopropy.
bu?&lﬁ'%lpérﬁist-b\.ﬁ)lﬂl ehydee K n@}; hf]mierreetdﬂ%yré)um apotpse oECpraspsioy,. More
cycl opro ox cyclo oxy . an
oraf i BUIBRYPS ehEss B ot Ebn Sl Ao, Pores 2yl groues are
th&@f&mssand[m&ll ClBeakgrisna’ sibbet dftalitye endlinohides ayeffcemsirocarbon
to the group -O substltuted al kyl). One preferred
substituted al koxy group is "pol yal koxy" or
-O (optionally substituted



al kyl ene) - (optionally substituted al koxy), and
i ncl udes groups such as - OCH2CH20OCH3, and gl ycol

we@edvenet7such as pol yet hyl enegl ycol and - O CH2 QM1 X0bpiB001069
where x is an integer of about 2-20, preferably about

2-10, and npre preferabl ab 2-
groypse! dioed tas I &ar %@@aﬁaﬁy&@w %&MQP%W%ALZ’S inglyde c-propyl, ¢
butyl, Q’C?gr e GHALWSrhyl Wadngantyli ghcathe liket e@ﬁthmépﬁikxetutbn Jaum refers to

b 1-
alkapy, piKGAYIE MR lﬁ%v&ae%ws%w%ﬁ%’ toy i By Cu iy, vinv

allyICYs%hHéﬁ cay ih%qfkét | Bk leﬁéwéﬁétﬁ& subdsisildliall edfernnl to the same
P/c and mbi na%ll ons her eof , Et ached
f

resigeescns abiwk bt beving e a@ﬁtSaofc%#a@BﬁW KATPISH éatf.eé‘gyre"m%d”de
etmgénenfbﬁzcﬁ 5&9@1&{& (L@ﬁz@f Hzr)eainﬁamajlp'fauyme (—E}Hze(@%) ,CHz-)

gen or sulfur as lo as the

f
andatyciafiexdatopyisne heClir@t (Feral s A& alkgbagricve hdving

speg‘?ﬁ@ n%%r'd?céa s@%eﬁéﬁl\ |e§’éé?ﬁétnc REHre MAving that number of
I'sobutyryl, toxycar benzyl oxycar bonyl an
carbdre dre kniendﬂddméxe er@gmpasqeg% thus. for e5aBRiBs” b@g/,l]tlamﬁaﬁubto include

R e e

[0030§H2. THEhd ¢arm 'eﬁkdw‘t lot ualhcky&nnemjs to rte egreup othJ,l@yl gpreferably

mclg&ggtfw F‘F%)r@toﬁébon optsl?rgﬁlﬂ FE)rén g??féﬁ?g%ﬁﬂ%(&étlﬁw and

corﬁmhatmalthyresubtsaohbuttedhablamstrugturaairmugh aubzydanitieyamples
WD 2004/.064730 PCT/.US2004/ 0
ol BBy LRt PRRDSH S PO EI PPN Bughyigy and the

llkeh ELtoW’eflanszky refdtt k@ galupy conthisingtont dal fodn earebloos yclyl,
|, al koxycar bon;/tltu sul fanyl

(0BT, | ai B jaraonBettieg ks Ry ip bt e O TS ay

Oné uﬁr@fb)fﬂed °§l}b's§M|tefo° BRBk GrodpO i3 'fHolyaMo)d/ " oﬂBGF(spmrﬁHy @ubstituted
mbered aromatic r

alkyﬂgn@e(pgtpr@}lb Fahstituted ﬁgowsgryﬂnc%lpe%g[qupéfgph gs IQCI-FgHzoCHs
an&'ib y@m%ﬁsdi@élpagtdoﬁlemy%egM@t&m CE()@HIQH@@)XCHIQl wHere x is an

| opent a di ene napht

ineget o8 P, 2-26. RGOSR ag%ln%b@rﬁrﬁ’[ @P?%Wﬁfeﬁg‘iﬂ)é FB0U . Another
pre?%‘réy Qlft%'ﬂrirteo[ QIQ&)@J 9roﬁb% Iﬁ%r)ﬁxy&ﬂl@fx? lo¥ D@I—HEHZW fwhere y is an

heteroara koxy" refers to the
mt@em@pabcﬁutHe‘tOeptﬁ@rablkﬂbOUt Bftyl oxy" refers to -0-aryl;

[Olﬁg?h eth :ﬁg yelfé[% ?Foﬁkfrq?kﬂcﬁutfg AQoOL&bon atoms of a straight,

ers to a residue in
bradehed) @nllcacgﬂflg[rmtlen ysateragad, amh@tdratth ane argjgatisngnd combinations

thefgt%(;{;% éjcrhgﬂé?lgl al rgntk% gc{ufe?/ :th&fgh gﬁ"@#yﬁﬂr}cﬁﬁh&aﬂg One or more
caiquldgt@m fgbﬁbﬂrregd@é kmly St’Je g?rflgcesiebwumog@s pm(fmmi SW’ﬁlul’@iS Igng as the
oo B TS e AR A B o

beﬁié i CBréwbmwtumHutymymmwcawoeylhyénzandyctanmriyl &l thpoi(s@?f[Lower-
Pase refers

aoxbiiad P SRERTPNNON SRS (BRI C HoP LN et &y the arowe

O_§|3|>qh as the nyosins. [0038] "Hal ogen or "hal 0" refers

to fluorine, chlorine, bronjne or i ne. " . o
[0033] The'term “amino” refers fo the group - r\ﬂ%. "ffie term “substituted amino
refers to the group -NHR or-NRR where each R is independently s elected from the

group: optionally substituted alkyl, optionally substituted alkoxy, optionally substituted

-10 -



Fl uorine, chlorine and brom ne are preferred.
Di hal oaryl, dihaloal kyl, trihaloaryl etc. refer to
W@eook/064780 al kyl substituted with a plurality oOPCT/US2004/001069
hal ogens, but not necessarily a plurality of the same
hal ogen: .t hu chloro f 1 uor ophen S W thi
ey, SRihanl GHRefisg o Splersy S BRRGRY helpFoarie pforalEsubstiutea
hetarodyclye rdast, e@lk@(y@aﬂbbhyl éhl%ypoﬂﬂfﬁiyﬂlaﬁd sulidnyl, e.g., diethylamino,
e?t}etelfoato gﬁ ?)F/I ﬁ - or 10-nenbered aromatic
Wﬁf QPURBHoe Birery-RI ffnﬂm("t?r nore) heteroatons, or
[0884Y 1 i cyckAg Lheahsd al4- HP@hﬁérﬁQer@H%Haﬁc rrinBE aSHiRy &l 9- or 10-

containing 1-4 (or nore) heteroatons,; et eroat ons
megpkered | asematic fringnsystenny e ast”CBJ@nﬂJ?eéo 1:4naemb@reﬂuar9matlc ring

sy$R¥inl OEQambfébCEﬁa@&,e cyBY PRk %—dlér’f@ gf nabﬁfh Z%dne. tetraline,
tetrazole dithiol e, ‘oxazol i soxaz dlazolé

f'“?ﬂ@ﬂ%z‘tYF@Pe@tﬁ[bdiﬁﬂﬂhﬁ]ﬁbfﬁﬁnﬂ(ﬁnﬁ”éachr| dazi ne, pyrim dine,

[0(@5? azi ne up N rerBENEOfr @[&ualbeaza?%&Opgf#ﬁl%{)lx,o]‘heteroaralkoxy

nol i ne, |squ|n i ne an noxa
refBlHetOeﬂ‘@cgr@)UB —rhetehasralkyc Serylgky” refdrerts (hagl; carad trekdeghryloxy”
to four of the carbons is
refrélgsst})ace%'] E(/)ngﬁ% g’at om such as oxygen, nitrogen or
[O(Btﬁﬂ fur. aAraﬂeyl rbfers Go a%s@u@&m‘&&ﬁcﬁdam@m RGISWLiE Qrttatigd to the

t ro a bicyclic 8-, 9- or .
palel SR BlRae 05 Giee i<, Bk Bervkinfiengingh ahenviviny,
phémylallgiare) thediker oaéternaralm r%fers ﬁa\“&@@ﬂ/m&? §®|eteroaryl moiety

4/ 00106 tr| to 14- menbe
s SGRIGT ShaeFero T ABULR G AR SIEFRHS, EXamples ebigyfuranyimetty,
pymmmgmypaynmm@]en@t @rﬁcpmqu@ are selected fromO, N or
S. npl es i nclude pyrrolidine, tetrahydrofuran,
100341 r ahydr/'é Raseoseferfelo amieazaNe diatchydpiyresiAliheA TPases include
prdt@hé é&ﬁﬁﬂ‘éﬁqg mbledliar Frf%EJr@QlYé# & thBI}R¥maN, Pi perazi ne,

mor phol i ne,” t hi onor phol i ne and di oxane. Heterocyclyl
[O(BISfO i nckyglegeri Ba « ﬁé(lét ﬁgﬁré ng! fﬂ?qrirrlng %&;‘%Br ¥&fline or iodine.
bonds, provided the er and acenent of
Flugriset @Iﬁ%ﬂﬂeoﬁndj@é@mﬁgtare drieierred heDgijlal@ap/I adibatalkyl, trlhaloaryl etc.

EETINPSoa, 6 BRI e M ot gy o
plugalig: @f H?@ir&ﬁﬁ@li‘@m.@nhwtls E)caltvm-ééluofOphemtlstwmmm the scope of
dihgﬁ%gfl ocyclyl include 4-nethyl-1- piperazinyl and
-benzyl - 1- pi peridinyl. [00411 "lsoners" are different
[0039]‘rpound§-lettlala)br}lﬁamahma 5aoe GI;ﬁnémga#efﬂr arofm!tlmﬁr@ contalnlng 1-4
r eoi s ners" t hat er _on

g TE LPETAE Ao ser HRTeOere Lple Mg Aibmomaiaing 1-4 (or
mo&r)mmerpaiomsobr attecysllc 9 0mer $4-teaibepddearomatic ring systeE ionltalnlng

able m r each o her
1R THTES Betiats f relemtohere seloird ramdy Rror & Examples
'ncmﬁét furen, pyridlet Qlﬁlﬁphe(ne, )pyrazBleliSifiddeled eibeidl otitizole, dithiole,
prl at e. "Di ast er eoi SOITEFS

%em ¢ mxture q %ﬂﬁg
oxazPle. Jp@PEBRs FrefiEzapath thiopyiais PYEdiae afyifazing; Pyrimidine,
pyratiagEnddwtbenvbiudh, BEGoMIGpHENE I QUi ndlnﬁ@ﬁ@&@rﬁohﬁé%hd ghfﬁ@ﬁallne

The abso| ute stereocheni stry Is specif accor

[0048] t he cdﬁﬁﬁerlOﬁW”cprph%tp@g:ywlSre§9r§tt@m cy@wéﬂsylare@dnwuwunch one
to fofir & tREC8rboRE A YebREEd by Q‘F\e@r C}Sﬂ@u@ﬁ]a }’ﬁ ﬁ‘@@@n or sulfur. a

chiral _carbon may be specif e|t
4-, Re K|V ddMeBRPEIPs-arpHakc mmmlelng drd hgt@mwrmx g licyclic 8-, 9-

or YOLKRAVMRrER RoRSrdhestic ARt §-tehi tontaining 1-4 (or more) heteroatoms, or a
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or (-) depending on the direction (dextro- or

| evorotatory) which they rotate plane polarized |ight
waeootioet7amyvel ength of the sodium D |ine. Cert aP@T/0520041601069

conpounds described herein contain one or nore

. ric,cent nd ma eris
QRIS o 1 R ered TondSati dng aislSTa edaneg ik dor more
hefepsatoms;h e m&;erMOQISf aeedelettdd ﬁr&h”@ N @bsol Wmples include
st er oche resent

PV Gemarhin, ﬁ%tgﬁf?yﬁwcqhﬁee% |th@ae' infosRipgfidine, tetrahydro-

pyraﬁpn‘l%tréhydrcblﬂhcb@h’é}g pReRFANE, Mdidhofte, ERGMERhbinePWra dioxane.
errredl ate mxtures. Optically active

He %ﬁ?cycblﬁ@%@s nelydes s SYR§MB dNPHARG rEgalusatag barksy arovided the

nufyBE Qmﬁla@émérﬁtldfﬁlnséﬁ?&i%ﬁ%es ‘ﬁbt re%a@# fﬁ%@;rb‘%ﬁ Qg) matic, Examples
convent i onal techniques. \Wen conpounds describ

indjiedTrazaieaionaenlie; Fﬁtr@h%’e'ﬁp@ﬂmiﬁ@s bezogicxran, b@rmoénosole and
3,Rdih@ee Sy EEh n )
DR bt/ BRI ) Rt R AEP rBRAG ch R dnclude famethyi-
pipgERZNY Rt dtbenzykdrinaridinyi somers Li kewi se, all
t omer i r
[0%438421 Thlgm%g{sm '%hg'rf%&aeﬁcqgu |ca %Qa@‘%‘eg‘fa"& gﬁ éc%%ﬁ]'deermmecu'ar
forgwla: p¥¥tareciseuenst al‘el igomersdeaitdiffdrentyxo it way thel atohs desarranged

n G8s00aBuamat BT Beisoh SPR GRS TRt A KRR pgepoe mior

imagetsi dfueaghl otizgye nA o1 m;xim@m)fca anid oaleemntpsmem iglal"egtentc" mixture.

" use of _such a and agents .
T aF R dft M 1 SERPIRIS Ao cr i PPURe Mherg niiromriate.
"Dinstetenisoarers” &becstpteoisoaaisitha shaae yatdeasteiiol myzmhm@tﬁdlanoms but

nco ive |ngred|ent

R S i HRSBIREL BT it b T B HEol LS X spccit

acamdm@ntpl tniee Gahn-Figoml- Bma:rgt R-g @fstenve Wrghedi esthsoupdNis a pure
cor or at ed n é‘é e 05|t| ons. %00431 The

enliPiher B ROB TR Pl S50 By GTURRY bo Peeiiad posither R or S

Resalvid cbl‘h@burlidst whdbel dissolus @brﬁ@umbnﬁg UGHomneaSISe @8ignated (+)
operties of the conpounds of this invention and,
or i d4pendipg an dhe SliIreelig (exirPy of levosrtaton; waich they rotate plane

poladgsi ligh! R . the Wa%h)étl’?@ﬁ%‘e sb&]@mcgnﬁ%un@%r@fn Enh'tf% compounds
i nventi on are capable of form n? aci d and/ or base
f

descgiped heleiny icPpigi e PhEQe @sWnEeTist cerders raNdARay shus give rise to

en&iohRYS/ | didHiEdBHerY, BHOMRS §tbFths"6Fneheg bERD that may be defined, in
Phar maceutical | y accept abl acid Ition salts can

terpg of APRelHtevRtersorhrinigtnias @t a5 (Rnd The guesant dmegtion is meant to
mciuﬂ@rag%bl‘? o?s‘il')lgﬁscfrﬁé}g‘ ﬁag %3?&%% ‘Fﬁ}f&u%% GE{ é(?\'lg%ure forms and
rochloric aci r

i ncl ud e, or exanp
inteyeiegiates mbfiures.c %lcally ﬁcttveu Rrasd (S)prmpmarmw aelpdepemedj using

cthe"rg)llr{\;tl'ggﬁl n%@%%&q%ﬁé gi gesfofv‘é@u%g%laﬁég‘lgggalct%r wiguss, When the
corapeunds ges@ived hereir tehtaippilafinicaionbiedionds at dtheacérders of geometric
[ u [ ric ,
asmgﬁ'}? a% L?véersggépggfﬂ %gﬁe?\?us% ggé @lte‘ﬁgigﬁ Ztgal‘ztcti‘nggt%%mpounds include
botbﬁmrahi (geametlﬂ,c iscemnetel iLikeavisied all taetdmaeriesfotri® aifecals@initahded to be
mcﬁl{jg@nesul fonic acid, p-toluenesulfonic acid, salicylic
acid, and the like. Pharnmaceutically acceptable base

[00d2Hi t i on'glmltteﬁm c'phaieadeat! cgwyl mdf‘ebtabmoqucgﬁiﬁlrt olan“i)harmacgutlcally
c_base ani c se ro i.ch salts can
R PR olrclURes "5 A el <ch@lim IFrEeS; tgie. coatings

l'ithium ammonium calcium nagnesium iron, zinc,
copper,
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manganese, alum num and the like; particularly
preferred are the amoni um potassi um sodi um

wa@ alogiogums@nd nagnesi um salts. O gani ¢ bases f rpOT/WR200$001069
' salts can be derived include, for exanple, prlnary

secondar and tertiary am nes, substituted amn
antjbaeiegal %1{9 andifuneal agenise mﬁml%@%%@mtmtd@@queégts and the like.

Th@y@éé of BULM Pedid @R CadePls fRXSHARNESUESIy SctivBNslibsBfices is well
e, specifically such as isopropyl anmne,

knqwq We{l”uﬁyqrbnﬁﬁgept |@ﬁo@qrrﬁﬁ am penventionay mﬁdgq-,phggent is incompatible
withh rthé’rébWé "MH enttd &hANl2H eu[n@%ﬁ]poﬁ]@né = rEfb?templa’[ed

‘sol vat e" ers to a conpoun g., a COI’TpOUﬂ

Supriemantary actnvse Ir@rqﬂﬁ\tm"e@lw bannoyrp@caiem%tf@ coampositions.
[00'4'51‘er eof) Th@ qup“éhgﬂacgﬁﬁ g{:#e%[ﬂa\bm Egﬂ e so{gﬁen tat r?ttaln the

ecul elof armaceu y accep
biolag|chl bﬁethmdmsstarnidprbhatle$)bf ﬂsaesommwidsarf thia mvmpormradd which

areCHz tbcfélgblil %P(er go(r) tPM&qE rlqaaet%ﬁgtgllgg? I‘X%rﬁ/cg%age t%os pl)(gun%rs of this

are
invemimpoareobapbblléomfnfnrramg acil phrﬂonhamjsaltsaby yirtuacafethé glvésence of

i e <sPBSP QPR s elh R A RO Bt aEPEM R Hleay Hedptable
acid cipition csalts an \We %@éd Qth /iBOrg20it/ 44520 8Ad @EJLMO acifi®04bdrganic

s L o o] SIS s SR, P AL ac

hydreiremc ¢, Ydulfuhe add, mivisecil, pResphofit! Bcitl Oarmtbthat(iks., Organlc acids

referably u Q a drogen atons are re
fm’gy"ﬁ'&g%??g@%/ciaf'E’Srﬁ{e”}“ﬁg@ﬁ'&ﬂ%éﬂ‘i XpMRle, @ceicRqd, d%?p'?mgac'd glycolic
aci@l Pyavic ael, oxait A@dainkbiticsang! naldhrdadd, kéUchb Scid, fumaric acid,
fl uoroal k otlonall substituted al kox

tartgmr()ﬂc@n é:H%( %2@9@( @eﬁzo'%@F‘HyP@ﬂ%@I%W‘? manh@,nqglq ymethanesulfonic

aci§ URsthadeslipshi@ mhae, (;ﬁtoﬁJeneSLﬂfo'ﬁbé' aBd)0salic acid, and the like.
i al kyl am no) otlonal ¥subst|tuted am di no,

Phqqucgﬁtgqajlx, @g@gt@lpl@ Jasa jon saltsycan prefeymed with inorganic and
org@Rici 3RS Yncrgdid b&é@s%rﬁr\/\ml&b’éalt‘secaﬂ be @é‘rﬂlébl'lﬁolljde for example,

optional |y substituted aryl oxy .g., phenoxy
Socbtmu cn@éﬁswn@,uhibwm uRBENOAIUA, k@&lylu(f“e iHagneséany IreRy yzinc, copper,

maﬁ% é}’ lll s » and® &h Ofﬂ!ekoﬁfé(rtlédl?/rgf lPr?féVrEQXé{reorthe (gmmonium,

ycarbony or “car box
potgq;smmcﬁpglgm ceéailn @adineRgneaibimnesdiar @j.gmlc bases from which salts can

o DG, i RETNATD SR AR, SR SRR

aminesi ipnlating  safbelly t eacedingh etkstibéed | doyines, opthormhuhys basic ion

o R LIS AR AL e SUBTAAL e
diethylrimg, drieth0aN B, frp@pyfamme anufea{wbrarmrm‘ ers to the

§ S tionally substituted
0038’ 51 1 SR 5! s A e € eamaqupd of Formua |
or substdeUﬁabllhebeéMley balt trwnebf) - frypichioassbotidtion with one or more
moisegglét I dﬁgee%ﬁ%%g%&c lc%g%t@jylL%%ﬂlé& The tge{ %q%?t@d %t phrases
sumu@@ta tcutrﬁbdur&?d lo§ IFbrmulS(1Qr- 4 Qihbtrﬁaﬁb’éuh&’all?tttb&éi‘cbblbeéialt or solvate

®) tionally substituted
fhef@@( & e( t@ﬁm% hab) |PeamBess ey SmPRANG, o gMHta biy pharmaceutically

acceDiDe éé?lptdfctﬁéﬂdo)’np%uﬁ@tatédl\%@e olﬂQh@rdéﬁiﬁéhMJj)anci %Oééllate of a

e term"sul refers to the groups: -S(02)

phar@@gg)tlce%qchﬁtgpféysalt of the compound.
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substituted al kyl), -S(02)-(optionally substituted
am no), -S(02)-(optionally substituted aryl),
WO 3{0day476@pt i onal | y substituted heteroaryl), PCT/US2004/001069
- S( 02) (opt| onal Iy substituted het erocycl yl)
tional Ié substituted al

[004§t 02) opﬁhﬁ)gwgrqdy” K s@ryh @g’@éoargralﬂd %r’ocyclyl refer respectively to
alkylsénghe{e%& G He‘fer§éw Whél*eﬁﬁor’féeér%@r@r(ﬁb%(iﬁaout &NPreferably up

2)-(optionally substituted heterocyclylo

to ?‘%‘&@} hsrqifeg%.atﬂm% weraplaged l%m%ubéﬂtﬂ@atmweaﬁw tselested from
the gfofusct hME éﬂwrhaﬁy sﬁli?sftiﬁftéd Lyl ‘(Jﬂ? flf%PdHEyl)Ofop??nealg¥ substituted

onpound “of For mul a I'S sufficient to _
alkpxxeaﬁﬂmﬁﬂedlaw defa. nawethiirnedioxylahentionahy npenséifuéer! t amino (e.g.,

alk??fm%' aﬁd‘dlﬁﬁgﬁgﬁ%ﬁﬁﬁ‘bnﬁf ;ﬁé’&opﬁﬁf‘uft%g Jr‘i‘nﬁjlﬁcl’ pﬂﬁr%ﬂg s@ﬁéthé(ted aryl

fective a vary depen

(e.gndhenyde aplionadn gubstisied eratigyl (a.g ebewl) ph@orwﬁy ghbstlaﬁeld aryloxy
h

(e. @gﬁ‘)hgnéxalz Slt)q?ﬁghf%m)?t@hl} % faq%:{lgfin‘a; @ t}e'hgg %)u’ls %QY%SW (-COOH),

carbhalksety, (leheaczvlmy QYT ralkaxycarb ool Icmvuadbowalkyln@eofesters or

-C(Péf() Vgr&g%# 8(?4%1?19105)&%@?29&4% %}%?@or]y%(mg éﬁfakaaﬁﬁ %‘) cyano,

e’’manner o m nrs i on
canbinyd,h halagem,e Aglilrbyy, beptiodeliye snbsttuted yheder@anf, opfibnally ysubstituted

het%t%'aééa{lt(yl ogntlgﬁ%lgn ubg{ﬁop ? 5%&%“0)6({(};8%0 %@tsglggtlt}lﬁgg\eteroaralkoxy,
nitnopsifahyl, su‘rmw&urﬁgayl aa)qdpimeventl ng the di sease, that is,
10GB0S1 op; TBY 'S HAIYR o BT Cane GEES: PP Ian: PeRadeq sl

-S- Wptlaﬁélﬁﬁubﬁﬂufeh%rﬂ@%@ @ptidly elibstilted iHetdro&yIyPArRITES- %optionally
d/ or relieving the disease, that is, causing t

SUQSQB“F‘?S%‘? %’ﬁ’%‘?‘y'l:l inical synptoms. COWMPOUNDS OF THE
[00@RESENT TIWE% %l&lﬁﬁ’s%fe@@o RA&S&BLp4: nV-Qﬂbb-W‘ Js%0)-(optionally

directed to the conpounds that are sel ect

subRHAch B, oﬁ(%@p&%ﬁﬂv aubsitiednamine: @(O) (eptlonally substituted
(1 e at t
Iry?ar @g%%r%? ggfﬂ% Cgtuggtr tllrméegr ek{séggrgtsgl'gb byér{lg%r tns'E?a Cﬁ)?lb%éﬂyRiéuE%’[ltuted
hetereelglylH H Fornula | where: is optionally

BN R 1 o PR S 8 8 S
substitted alkyid- &Oa} (opllonaﬂptstbahwleyl ammb$t 18(Ot)edptionally substituted
o ST, Bk S SH B, BTy gubsined
hetetdegtlyl) ut-8(DNdomtivnalyc| substituted alkoxy), -S(O)-optionally substituted
aryloxy), -S(Oz)-(optionally substituted heteroaryloxy), and -S(O,)-(optionally substituted
heterocyclyloxy).

[0049] The term "therapeutically effective amount” or “effective amount” refers to
that amount of a compound of Formula | that is sufficient to effect treatment, as defined
below, when administered to a mammal in need of such treatment. The therapeutically
effective amount will vary depending upon the subject and disease condition being
treated, the weight and age of the subject, the severity of the disease condition, the

particular compound of Formula [ chosen, the dosing regimen to be followed, timing of
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i ncludi ng single stereoi soners, m xtures of
stereoi soners, and the pharmaceutically acceptable

W@ 20089647301 vat es, and sol vates of pharmaceuti cedT/¥S2004/001069
accept abI e salts thereof. The conpounds of Formula |

ar e as act agents in t net hods,
acrgRtgiein e ferdet of aoniialeen ard Be kel AL MIEBaER eaily be

detfaﬁﬁlﬁé’dl Bybﬁv@af&ﬂunb@%kinnwraaron and as internediates
in the sint esis of such active agents. [0052] In one

[0080] i t s adhrtar® “reaEEnh\ANTERINGT 1eane &Ny degheery of gyligease in a
maﬁﬁﬁgquag@n@f Formula |, where Rl is represented by
Formula 117 -15 WD 2004/ 064730 PCT/ US2004/ 001069 RL. 3
R12 R1. grexerztlngp:i@e digease that isncwﬁingqthexlimigalsmmptoms of the
-O (opti ted | ower al kyl ene) -
-(opti ongg%é%nl?géb?ﬁ\)ut d ower al kyl ene) - O -S-,
- Sb) opt i iBhikiting thatisegseuthatiis| gawingar Ryresting) the development of

-(option | A ﬁt,}h % #{d?(g ower al kyl ene)-S-, -SO2-,
- 802-(op il onar su ted | ower al kylene)-, or
- (opt i onalieyingtnesliscane dtlal is\veamsiag ltyd regegss®DDf clinvcal sgmptoms.

are independently -C= or -N=, provided that only one
of Yor Zis -Ns; Rl.1is optionally substituted

aryl.  opti onal loppiRbl bHoAE PRELSATRInoDt | onal |y

subst ituted heteroc ower substi t ut ed

[OO\é‘lfoh a h¥ﬁé %%é’s’en@'i%gﬁt}’on IS%?%EQ@ ﬁ%g'leg&ﬂ'}wmﬁgﬁ\éﬂ%t?a% selective

stituted amno group rogen,
modplatooaf thg cudist Barlabmdrdwéﬁt@r bﬁsymulaamgj oRoth8nwise potentiating the

[ ' yl, hal ogen,
act vl}ffpﬁ%?@a%ﬁr&& R{] %{pur%%%r?réeci %F&%L@EH optionally
substituted heter oaryl (esp@ci ally pyridinyl, or
i m dazolyl) or al koxycar onyjl [0053] I n anot her
aspect, the inventio iﬁﬂ;’\to g or nore conpounds
of Fornula I V\,here d by Formula 11,
havi ng one or nore of t foII ng Xis -0-,
-0-(optionally substitut ed | ower al kyl ene) -
-(optional |y substituted Famela! al kyl ene) - 0-, -5,
wher?, (optionally substituted | ower alkyl ene)-

opt| onal ly substituted I ower alkyl ene)- S— - S2-,
- SOR! {sayptipoaiixisbipstisuibd il ot ertiohaliyesubstiieg| r@h@paryl and
a$ gﬂfln gpé l%aﬁfbgﬁﬂs&&&d érﬂ,:mépti%hgw esgﬁ%t@%% ’a{a\/kﬂn%plzronally
of Y or &Suhstituidd=; cyckRblkyl,i sapdnprhallyneslubytltsiﬂbsthatmerdl optionally

aryl s OPLU AR SURSHI M S BRLT BL BT oRRb LR Y
including single stere0|somers, mixtures of stereoisomers, and the pharmaceutically
acceptable salts, solvates, and solvates of pharmaceutically acceptable salts thereof.
The compounds of Formula | are useful as active agents in practice of the methods of
treatment and in manufacture of the pharmaceutical formulations of the invention, and
as intermediates in the synthesis of such active agents.

[0052] In one of its aspects, the invention relates to one or more compounds of

Formula |, where R'is represented by Formula Il:
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R1.2 is hydrogen, halo or optionally substituted
heteroaryl; and R1.3 is hydrogen, halo, optionally
W@ aiw8sN6478d ed heteroaryl or nitro. [0054] Anot heCT/HSPE€001069
of the invention relates to one or nore conpounds of
Formula | where Rl is representegd by Fornula I1,
havi ng one or nore of the foll?mﬁng: -16 WO
2004/ 064730 PCT/USZOO4/Q91069 Xis -0-; Y and Z
are-C=; R'' is tetrahy8r Y, t et rahydropyranyl ,
optionally substituted pyrr I|din I, 3
oxo-tetrahydro-pyrro| o[ 1, 2- 4] oxazgl - 6- optionally
substituted morphoRinyl, 0 GFy’substltuted
pi peri di nyl, optlonally>§ubsti¥ute Spyridinyl or
optionally substltuted phenyl R '2 is hydrogen or
fluoro; and R1.3 is pyr|d¥myp lbr fluoro. [0055] In
in Wiéh:anot her aspect, the invention relates to one or
more conmpounds of Formula | where Rl is represented

by Kdt nihaOr(ertisnalirsubstititad lgwer alsyleneh.i-(Apiorally|subgtituted lower
al koxycagpRopys)- @-y 10| JSjQOBﬂg’néﬂi/ gStItTlted lower al lene -, -foptlonally

-am di no-pyrrolidin-3 1- sul ony pyrroli

3- oxo- télﬂbsawﬁﬁl@mpyraihyleﬁe)th —@%aﬁﬂg-(epgmally substltuted lower
1-acyl - Q.
élﬂﬁgh% rbrp(]'oé ionally rs]L_J%s_t|§/L1ted lower alkylene)-SO_-;

1- al koxyca eri
1- ahﬁadldr%arsllmeddwls —F ar-NE; puivided fhat pinfyerriedif Y- @-Z/is,—N=;

ot ey dt SR B ol o lost Bl Pl oty

t he i nvesthstitutecchetemsydly, ‘mﬂewelr -alkyl rsebstitutpd wittisa hydroxy, alkoxy,

subst ¢ PRk LY Bt 5 LR Selfctity BRb™ Y

het B ZOIaWHrogendialrdorrrg)tlsnaibylsebsliteﬂeddnemwylsanam Xt ur es

ter e0| r al accept abl
sal ? 6%\‘?9 e a 89%%%& @Egtg?teéhaaﬁlﬂ‘; QQeRy | Jtro, ‘eyano,
accept abtrtﬂusmh‘teﬂlw heCEOf-I mrohanwl albeuté@IOS"@tehb@‘lyB (Bepecially

is: optionally subst en ptlonally

substit uPHBJ %’l&ﬁﬁﬂ 1'"20 3Eji)pcf V‘F%Ld’@ubst i tuted
[0053]’ rolyl in afdthémaddekt, 3 Friviehtidre blatb8it@ Pk Ydr. more compounds of

tional ly ,substitut ed isooxazol yl, optiona

Forgiia | Woered %, {APEgsSNiRd bydinyiedl. InFviag 588 i0f m%oy the following:

Pyr K ol ,-o- (@Eﬁdr@ﬂ@bubéhﬁﬁ’&ﬁlbbvb#’élﬁ eliL, a(dpﬂMﬂ\allP/ substituted lower
opt|onall% stituted pyrimd éﬁ or optiona
ve ypu

subst i t udkyepsir®da=rmpr(orfiowy tityted mrrﬁkylmecéoptlonaﬂy
of the '%ﬂﬁﬁé&f‘loﬁ\@ %tk?ﬁznv\ﬁs-on—%d’[ 1883, oﬁﬁHﬁ@ﬂ&f‘Qﬁ%tltuted lower

represent ed by Fornul is optional

subst i t udlkdeng)alk yloptiasstly swkstitujed lowss el ylamedsoz-
cycv%h re IRRLEARH Y oSS! g,to%fa p% ROABAIEl &7 BN

optio y substitut het er o uding sin

st eReolSs@Wf@f!Q”y ﬁqlb&tlt!wf@bal@f Qﬂtleh@ibﬂ siubstituted letdroané or optlonally
phar ”Hceé’ﬁdfsﬁﬁﬁ#cb/h A5% bI e salts, solvates, and

sol v fes o armaceut | caI |y acceptable sal ts

t heReo!B hy@@gem dllaaen gptiphallysubstituted Reterasaryl; and

R is hydrogen, halo, optionally substituted heteroaryl or nitro.

[0054] Another aspect of the invention relates to one or more compounds of

Formula | where R is represented by Formula Il, having one or more of the following:
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tetrahydrofuran-2-yl, tetrahydrofuran-3-yl,
N-acetyl -pyrrolidin-2-yl, Nacetyl- norpholin-3-yl,
wWOR@3Pb47p0 peri di n-3-yl, N-acyl - pi peridin-4-yl PECT/US2004/001069
cycl ohexyl, -17 WD 2004/ 064730 PCT/ US2004/ 001069 or
' rﬁp_resented by the fornula -WR2" where: Wis Cl
St'rrai ght or branched-chain optionally
substdndt &d-ekkyl ene; and R2'' is optionally
subst it ut ed tetrah ydrof uranyl, optionally substitut

ed
t et Bahgﬁdﬁe&rawd&ﬁfyranyb5?trwsrqpyra§wb§9mnﬂ'éaubstltuted pyrrolicinyl, 3-

pyrrol i dpgptetraf rb%ﬁrbio{ﬁ 2—%}69§£dl-%LW ed m’dd@l’&ﬁéllyny' » substituted
optionally substituted E’I perid opt i onal

Iy
subst i t ulesPRYIRYldi 9BfiPng é;ybssttsmm pipstiisyl; t etisally substituted
phenyl . pWﬁHﬁglﬁﬁgﬁhm‘g%eﬁﬂmounds of Formul a

| can, be nameéd and nurber ed .g., using AutoNom
ver & ol hydrogen er Heerer ansed beI ow For exanple, the

CO”’R@Ui‘%Cﬁlyﬁ&n\ﬁQ{r'ﬁH&)r% A N2 NF 0 ONNHH

For mul a he conpound according to Formula |
[00aBEr e R1In yetEBooltmet aspect,itie inhentlonXelates-t0-oneYor naord cdmpoends of

- e Pyl din-3-yl [ dyogen, and R ' 3.
o i RS et § RO AR ol 1
alkdzxy(oéFb‘anlqyyuobdﬁ&r?oyyl ) H-an{i@rarpyraidi-F-ply rikslilfonyd-pytrolidin-3ph e3-oxo-
et Q¥ QoK AroioRarar g TR BRSR ok AlkeRestbonypiperidina-y,
1- dﬁﬁ]ﬂ'lhb)%ﬂiéﬁém@})ﬂmﬁg—sulfoayl pl;:tdmdlncs}mpoleaﬂyC heaving ag aditional lower

lk m1 k IE b% S{ForrrulallinvvhichXis
a o>éyo W%rrﬁi Ak %]rln@__su U9 s N acetyl - pi peri din-3-yl,
[0086R i s hpdstaegecaspsd dilihel MvEAILAN blates to one or more compounds

represented by Formula I, where R® is optionally substituted aryl' or optionally substituted
heteroaryl, including single stereoisomers, mixtures of stereocisomers, and the
pharmaceutically acceptable salts, solvates, and solvates of pharmaceutically
acceptable salts thereof, particularly those where R? is: ‘
optionally substituted phenyl, optionally substituted naphthyl, optionally
substituted pyrrolyl, optionally substituted, thiazolyl, optionally substituted
isooxazolyl, optionally substituted pyrazolyl, optionally substituted pyridinyl,
optionally substituted pyrazinyl, optionally substituted pyrimidinyl or optionally
substituted pyridazinyl.
[0057] Still another aspect of the invention relates to one or more compounds
represented by Formula | where R® is optionally substituted aralkyl; optionally
substituted cycloalkyl, optionally substituted heteroaralkyl or optionally substituted
heterocyclyl, including single stereoisomers, mixtures of stereoisomers, and the
pharmaceutically acceptable salts, solvates, and solvates of pharmaceutically
acceptable salts thereof, particularly those where R” is:

tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, N-acetyl-pyrrolidin-2-yl, N-acetyl-
morpholin-3-yl, N-acyl-piperidin-3-yl, N-acyl-piperidin-4-yl or cyclohexyl,
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and R2 is pyridin-3-yl, can be naned
(S)-1-[3-(1-acetyl -piperidin-3-yloxy)-5-fluoro-

W@ b@apb4738- pyri di n- 3-yl -urea. [0060] The comnmporeUs$004/001069
Formula IC F NON',17k N HH Fornmula ICi.e.,

the ¢ ound accordjn to Fo ba where where RL is
For%ﬁgglr?pﬁeﬁer&ﬁﬁs)é%{hﬁ%gnu' CWEI—B‘}VIIJ?reY and Z are -C=,
R1'1 is pyisiclito-C3sithighfrdrascheydhageptiandly Blbstitited alkylene;
fluoro, and R2 is pyridin-3-yl, can be naned

1-[ (3-f1 uoro-8¢ 1-pyri di n- 3-yi - et hyl ) - phenyl | - 3- pyri di

R| ﬁ Fy NRFN b@gpié&%ﬂﬁbugﬁlﬁjté@fﬁg@wd}?ﬂﬁ“?rg@rdﬂitid)rfally@ubstﬁi‘t’ed
ormul a
conpound accof‘e&f@%‘%w ref-rARiaNalIY\BstEutRd Pygolisipimartonally

in which X i ssgtituted maffoiny® ddtiortelly stBstitutb® piperidi
1- (N2- cyano- Niu N1l ud| metlrlmo ygldr?(al)- yserl glperl m)ﬁl

is hydrogen gpﬂpnﬁliy @bﬁgtufqdlpylngmylaq{@p@qllg substltuted phenyl
6- met hyl - pyri di n-3-yl, can be naned (S)-3-][ 3-
fl uoro-5-(2-nethyl - pyridin 5-yl -urei do) - phenoxy] - pi per

%ﬁ@#},hl_ di net hyl - N-cyano- carboxam di ne. -19 WO

0 PCT/ US2004/ 001069 [0062] The conpound of

[00'591’ mul a JI'Fé cgmp§Jnds of Flormu’\I | can tl}cle Ihlarlr]'ed angor{unn%{)le?ed l(:é.g., using
AutoNom version 2.1) as described below. For example, the compound of Formula IA:

NO,
F
| - i
0 N/“\N
H H

Formula 1A
i.e., the compound according to Formula | where R is Formula Il in which X is —~O-, Y
and Z are —C=, R"" is pyridin-3-yl, R"? is hydrogen and R"? is nitro, and R? is 4-
fluorophenyl, can be named 1-(4-fluoro-phenyl)-3-[3-nitro-5-(pyridin-3-yloxy)-phenyl]-

urea.
[0059] The compound of Formula IB:
F
N
0 = ‘
0 N///“\\\N \\\\
H H
Formula IB
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i.e., the conpound according to Fornula | where where

Rl is Formula Il in which Xis -0-, Y and Z are -C=,
W(R1001/064530 - ( et hane- 2-sul fonyl ) - pyri di n- 3- yl, RAQ@I/US2004/001069

hydrogen and R1.3 is quoro and R2 IS

i.e. ( @foni{) QL F%%%J{ﬂgg‘ gy é@rm?ar lo\ﬁhﬁr? _Whﬁreplgr isformula Il in which X is
-0, V-dddy2 arey]CH T ison-aceiesiyérdirBs4/6-RIeidhyldrayen anddR" is fluoro,

+ and B B G oot e Berhed By -AoR O DeTiO ey Sahadinte

ph@@/q@t@riﬂm 39-dresmul a | where where R is Formula Il in
which Xis -0-, Yand Z are -C=, R1.1 is

[0060} gi et Ay a?mﬁ%lsiwf&@m"ad?frm idin-3-yl, RI2 is
hydrogen and R1'3 is flyoro, and R2 is
6- met hyl - pyri di n-3-yl, can be naned
(S)-1-[3- (1 di met hyl -

nosul f onyN Qxy) - 5- f | uor o- pheny JN3- (6- ne
thyl -py@ ridyn-3-yl) N[ 0064] Ghe co

For mul & y ' "111110,,, 1{( H
For rmul /0647 0 PCT/ ys2004/ 001069 e.,

Formula Il in whi
S
(R) - (3-0x0-(S)-tetrahydro-pyrrol o[ 1, 2-c] oxazol -6-yl),
RL'2 is hydrogen and RlBgisuidigioro, and R2 is

_ %rldln 3@%/ can be nanmed 1-[3-fluorp-5-(R)-(3-

|eo a

6-compotid ARG InFermulaol where wheseR ols-Fermkigylin ity is
-CPI'I:(bI-f%y FZ\ "ahS“Zrhré —YJL RF ©a. pyrlcﬁlﬁgﬁﬁ,] RW’h@pf&HgéW@% Rf? is fluoro, and

or mu
R?is pyr|d|n-3-yl can be named 1- [(3-ﬂuoro 5-(1-pyridin-3-yl-ethyl)- phenyl] -3-pyridin-3-

yl-urea.
[0061] The compound of Formula ID:

/\N\KN/CN F
| /@\ | O /©/
o) N)]\N AN
H H

Formula ID
i.e., the compound according to Formula | where R' is Formula Il in which X is -O-, Y
and Z are -C=, R is 1-(Nz-cyano—N1,N1-dimethyamidino)—piperidin-3-yl, R is
hydrogen and R" is fluoro, and R? is 6-methyl-pyridin-3-yl, can be named (S)-3-[3-
fluoro-5-(2-methyl-pyridin-5-yl-ureido)-phenoxy]-piperidine-1-N,N-dimethyl-N-cyano-

carboxamidine.
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i.e., the conpound according to Fornula | where where

Rl is Formula Il in which Xis -0-, Y and Z are -C=,
WOR1004/064530 PCT/US2004/001069

(R - (1 et hanesul f onyl - [(S) 5- met hoxynet hyl ] - pyrrolidin

d R1'3 is fluoro, and R2

[00521 pyrl df W?WOUFE&% i (R)-1-{3-(1-

et hanesul fonyl -[ (S) - 5- nethoxynethyl] pyrrolidin-3-yl ox

y)-5-fl uoxo- pbenyl }-3-pyridin-3-yl- urea, where the

(R) - desi ayﬁon is intended to describe the R1'1

substituent ¥Fsta-vis the remai nder of the nolecule

through X substituent. A ternatively, as in the

exanpl e of

i n-3-yl oxXy)=5: ﬁ - .
SYNTHESI S OF THE éEJVPOUNDs OF NFORMULA | [0066] The
conpounds of the invention can be synthesized
utilizing techniques weFPAd W in the art, e.g., as
Le.l ﬂhb%hfp@hﬁdja&%k'd?ﬂly% W iRl 1RGIRRE RinbR RS FBAAGHIIGR which X is
Schenes C REACTI ON PARAVETERS [ QQ6 % Unl ess
-O-s ¥4 ag 1G5 ﬁwelsdomfra@ﬁ;z sylieayh-awidin-3ry Rigdchydsegen and R™
is fl'i]%Foe bAd Rali%% kiR rﬁﬁn-@ly!”&éﬁ Be rn'aFneB é@f 2P UE ¢ T1 -E)élﬁé}%-QJsleonyl)-

hin a mmr&ureran from-1
plpﬁmlmﬂeﬂoxybﬁélémo r&@nw}ré’r(@y@ejhylmydmn B¥ArifiPes or as
erw s n tinmes and conditions
UW§§E |nteﬁgigﬁfb&quggéﬁ@Q%#ite e.g., taking place at
about nospheric pressure within a t enperature range
of abou?\ to about 110C over a period of about 1
to abogL/%&\ euDS; reactiohs left to run overnight
aver age a per\od of aboutll16 hours.
2004/ 064730 P 2004/ 01088, [0068] Th
"solvent", " ganic sol "
mean a sol veng gl t URd
reacti on being descﬁboed I conj
[including, for exanple, benzend! tol dkne,
acetonitrile, tetrahydrofomanalK" THF"),

di met hyl fo chl orof orm. th lene . .
6. HEGPTREUT FoCOif I Jr SRS WP Ry FRHR T I which X i
-onrvtdmarmére o, RA Rer- @iﬂﬁethhﬁmido&@l}onybmyﬁﬁlﬁjmlﬁ%@|Fi1|2$§jh)to¢ogen

contrara/R the solvents used in the reactio
V

of

a”q ﬁe i flieengnd Ry isrmeihvhpidingyt cgp ganpwedds)- \r&r{%d'me"hy"
am[n@@@fﬂny HlBeridfi-Blyidht ﬁS-qu%%n?P@(@%e%M?ﬂﬁdu‘i-B-yl) urea.

sufficient t o a c i eve a function, e.g., to
[0064] ng a g cemepund®f FrREMYad®r ed vol ume (i.e., 100%.

[0070] Isolation and purification of the conpounds and

i ntermedi at gs descri bed hgreln can be effected, if

desi red, by/any suitable separation or purlflcatlon

pr ocedug, uch as, for exanple, filtration,

extractijon, taIIizat col um chronat r Y,

chr omat ogr of a coftb hese rocefglures.
Specific ill [ d

. . O

I sol ation procedures can be rence to the
exanpl es herei nbel ow. However, other equival ent
separation or Formula IG
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i sol ation procedures can, of course, also be used.
[0071] When desired, the (R - and (S)-isonmers may be
WO e®@alogga0 by net hods known to those skill ed i PCT/H82004/001069
art, for exanple ‘by formation of diastereoisoneric
salts or s which may be sep ed, for. . ,
Le. s pmeouns] SRR A TRIAI NN ey AhEGHRele FONGR 1| n which X i
-O-dyapterse I-%JMRF? B (R§(3- M)Qi—(smétra\/ﬁ%ﬁﬁpﬁmro[b@ &BabRe-90, R is
or exanpl,e cyrstal lization, S- uid or i ?
hydeqpgeaRRddy r d%ﬂ%ros%]de%t'ﬁwf'q‘“é%‘ﬂ |°@Hg°<§f EhxiHare ﬁ&%) 3-
oxoV‘QSt)J?et?a’hydRﬁﬁﬂFdld{W[C]é@QQLG‘ illéxy)-%ﬂGFNl]‘-i?, Ipf/r‘Rfln—@M-ﬁFHae
enzymat i c oXi dation or reducti on,
[006B)par at i Dite edmpiwndrad dofmed Iind unnDdl fied enantioners;
or gas-liquid or liquid chromatography in a chiral
environnment, Yor _exanple on a.chiral support, such as
silica wth ﬁ%ﬁnd chi ral I'gand or in the presence
of a chiralg I\ent For exa a conpound ofy
Formula | can beN ' | over gl kano
pl aced on a Chi colu ( Chir al
Technol ogi .) kondi or 60jlm n at 70%
Et QAc—-no ApF
desired enantionmer is converted inHO a nether
chemcal e ntity by o ng ofﬁ n$ S eparation p
rocedures d escribed a bb¥E&'M further step may be
i.e. rt‘h@ld:bﬁfpdulﬁ@a&dobcﬁﬁ@tcﬁFdrhﬁ:lajleﬂhdr@d/heféalﬂt is roerhula If inwhich X is

Al ternativel ant i be -
Oy B DR s B eheres Hone AT B R adBethulpygplicins-
yl), @? ||s\/f%/drog?e21 a3 ROG1GH4, 7RG bidRARB4/, 3k AeShamed (R) 1-{3-(1-
agents, substrates, catalysts or saolvents
ethéWEPWTE@)@H@e@HW‘?tB%W dmr?ey'e%ﬁ-érﬂuoacy p%\wﬂﬁ%¥¥ffd@ -3-yl-
ure%lr\ﬁﬁé{e%é'fﬁi)'- @BSIQ%EES RERGEY RId&IicE tHERCHuEbtitRéAtMESvis the

[0072] Reaction Scheme 1 illustrates the synthesis of

n@ﬁﬁ%@ﬁﬂ@ raplecde fipwoh X substitiest. Aéarpalively, 88 Kelhe example of
Forphdid! 1R E§mgam%i SRR (SER Ft)qméthéﬁese@dﬁwgﬂé. of

or mu React 1 on Schene illTustrates the
memoamet@vﬂ@wr@fdlrt Yiri8uase- ph@wihwyrlfiao@-ylwmach are
useful as internmediates in the synthesis of conpounds
of Formula I. [0075] Reaction Schemes 4 and 5
il lustrate thSYNTHEPISIORTHE GONPOYNRS OHERRUVIEA L
react ant A
008 Tomiré SErPauieRtnfie HHTRE. farf b SPhAES s i teiaues
welb knayppindbe atteelg bytsnlluletsaied; kelbiverdth nefarérecedo tthe Raaction&cbemes.
nore of the reactants, steps and/or conditions
SYREHETIC REXCTION PARAMEFERS | ON scherres may require

003 "o, RlPER AT G2 A oS HEURhT Sarieg Frein take

plagél R tdtingbsibrist grebdung, gmmlynwnhuﬂ(bl1erm6)a3‘atu2@1ange}3ﬁam -10°C to

1165, FbRE SXgoR) 2 PRIRER e ol Be O1pe ik fpecified, reaction
timeM At bledtiond! hreointérilrd bR beasPproxirnatep@d thking pere at about

skilled in the
atmospheric pressure wnthm a temperature range of about -10°C to about 110°C over a

t he

period of about 1 to about 24 hours; reactions left to run overnight average a period of

about 16 hours.
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art using comonly enpl oyed synthetic nethodol ogy.

REACTION SCHEME 1 O R -NH2 + R2-NH2 R1 "'~N NiR2 101
wao®4mb4430 Formul a | [ 0078] Preparation of ConpPCrtis2004/001069

Formula | Referring to Reaction Schene 1, a flask

ui pped._wth a J¢ stirre X €O de
[00? rﬁ& W%? rerms, %‘é&en i fqrg@rgﬁ so[vgntcr%r‘légaat nt’$ each mean a
sow&mslg@meurmrer ah®hasrarivas esfuinsatetiod tb)éITHgCabl;dhbed m conjunctlon
nd a nonpol ar, aprotic solvent such

tri ene
thelftf SPERBTBarE GramPL, BISABE JPHRIE. ASCHPDITgn (gramyrofuran

-'Tﬁpvyﬁonmeﬂfyw&wma@ 1PBHNFY, @ BRBREIRY, .  ARtHIdNe S‘éhrbﬂaé (or
di chl or onet hane or tetrahy drofuran is ad

dickippntaaneoir U, 6800l RiTsnEcLR Tksle Uripssspaafied o the

corﬁ|1a|r}9V’rzﬁéi sb@eﬁt%'dse@%"éﬁ@?ea% b &PtHRI prederft GRRAUBS apd lnert organic
Fornmula -23 WD 2004/064730 PCT/ US2004/ 001069 103 is

solgeied portl onwi se, and the solution is stirred for
about 10-60 mn. A base, such as DI EA is added
[0069bpwi seTheiterabsls.” orranhaddingamd uanidy § dffigienbio Ashieve a stated

funBlcr WL, 1bByif alsoluién (A8 osted widthe 8’-@"91?%"@??? ed

0078 01 WO End punRpREE u radtaliar Al npribdinet desorved
here}h mh:glbﬁedte@ﬁhdesn@d By laeyrsuigablé semam?r etsplarifilcation procedure
T S e e

thin-laglerp eimdematdgyaghyoon #hidkdeyercadnomsiogreghpgor ancorabifation. of these
R2- NH2) .usi. phosgene, or phosgene equi val ent or
propeciiet hEPey P BB HyUtap SR0R P oM splaa procedures can be
hadRy fi€Hehcalvithe eﬂarﬂ)lei; hu&mbblolvbfmmer,rcﬂl@drremng@mﬂéepaﬁation or
f co nds of  Far 101 and 201 in an
'30%9%Pr°83§%?%8 §%ﬁe %Sog?ec‘l‘ﬁe ronet hane or

t rahydr nfro 110 Cis allowed to stir
0o B} " 20 hlbeh Eod 2R nd ISTERmER My spRAghEI gD Mmethods
kndvilf 8Lthasd skilledl ih 98 aktefdr aRsmple by froeshtioRRioAdibistdNeSisdirdfie shits or

RL.3 R.ayY o . i
complexes which may be separated, for example, by crystallization; via formation of

diastereoisomeric derivatives which may be separated, for example, by cyrstallization,
gas-liquid or liquid chromatography; selective reaction of one enantiomer with an
enantiomer-specific reagent, for example enzymatic oxidation or reduction, followed by
separation of the modified and unmodified enantiomers; or gas-liquid or liquid
chromatography in a chiral environment, for example on a chiral support, such as silica
with a bound chiral ligand or in the presence of a chiral solvent. For example, a
compound of Formula | can be dissolved in a lower alkanol and placed on a Chiralpak
AD (205 x 20 mm) column (Chiral Technologies, Inc.) conditioned for 60 min at 70%
EtOAc in Hexane. It will be appreciated that where the desired enantiomer is converted
into a nother chemical e ntity by one of the s eparation p rocedures d escribed above, a
further step may be required to liberate the desired enantiomeric form. Alternatively, a

specific enantiomer may be synthesized by asymmetric synthesis using optically active
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sty For NOZ OZ10 1° R1.3 30la R1.2 cJtep 1b R1.1\

RL.2\ yl\ XZ N®2 O~0Qg 303 HO 2)--1N02 301 b R1.3
wEG@po7RL2 303 P )qg X Z NH2 305 -24 WO 200B¢D642080001069

PCT/ US2004/ 001069 [0080] Preparation of Fornmul a 303

Referrin 0 Reactjon Schene
oo U2 80 S A R VT an By CEPUSHIAG SRR REGRHTTYET o the other
by eBghmetrititegefsdmbtienn 0 to 2, and p+qg = 1 to 4), is

conmbi ned with about one equival ent of a conmpound of

BRIEFDEJORIFMUNOFRREACTION BbREMESY R ' is as descri bed
above; a _base such as potassium carbonate in

0073l ot i ¢ EsPGUAT Schgate hilusiiates thesynihgsis PhCoTEPRigE o FpaRuia |
[o@Rput 1- %a@forﬁéchmétmuéﬁ%s aﬁhﬁte?ﬁ%?gﬁ&nt[hgg %ﬂEBHiB@unds of

of Fornmula 303, iIs jisolated and puri
Fopnyladnati vel y, as in Scheme 3, Step 1b, a conpound of

0™, B 55PN e Rl S BEM Fom
305.2ehithe areheseiul as interushistes idith twithaiaanﬁoompbuuqd aftForoula |.

I-SOoprop adicar boxyl at osphi n
w‘ﬁrﬁphenyﬁ?ﬁ%@ b Heeries ﬁ a’ﬁ‘ﬁ? Lﬂsérageoﬁvae Fepg[??yﬂ ‘g slt?ﬁgos':’ec'f'c
reaChentsriuséful & tHesagltnmétﬂd sqfithedis bf Bhgly eadntidbRes of @oiipounds of
E ter\‘girature. The product, a conpound of Fornula 303,

Of"YA g0l at ed and purified. Alternatively, as in Schene

[003’,6] St ep Howillde apravmaisd b9fthd=er shiled i3 Qe Brti that sRAbEFore of the
th a base sg}gh as._sodi um hydrjide in an aprotic

feasCEﬂr\&%n% SRY ANILE Go0eitipes fsqr@eﬁom'r ther resetion @ch@ﬂiadn@y require

adifs @R e actofimddae A1ty lsabstlﬁlents BRheEeRn R is as
descri bed above and X is a | eaving group such as a

MATERBY®N, net hanesul fonate, a p-tol uenesul fonate, or

[od7#i f 1 our gy &'r@fntﬁé% ti @Q{){esdb%tl rom@%ﬂ@gccorﬁﬁg&ﬁggtﬁuc]% 201,

as”  DMF or THE for ours
30t indcB801km and oviperu ragctantsFarangoanBodally gvailebleatesgl, droeth Aldrich

945 5t PP 0,66 AT ol T4 s e

artiysing dosnadrdy eoploved wmm«:mwt@dmggr a nitrogen

REACTION SCHEME 1

0O
R“NH, + R*NH, ___ R1\NJ\N/R2
101 103 H H
Formula |
[0078] Preparation of Compounds of Formula | Referring to Reaction

Scheme 1, a flask equipped with a magnetic stirrer, reflux condenser and thermal well,
under nitrogen, is charged with phosgene or a phosgene equivalent (typically
triphosgene) and a nonpolar, aprotic solvent such as dichloromethane or
tetrahydrofuran. A solution of a compound of Formula 101 in a nonpolar, aprotic solvent
such as dichloromethane or tetrahydrofuran is added dropwise over about 10-60

minutes and the solution is allowed to stir between 1 to 15 hr. A compound of Formula
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at nosphere, followed by a solution of a conmpound of
Formula 303 in a polar, p rotic solvent such as

we@rdvaned730 The reaction is stirred for about 24r@r/Us2ed€001069
about 70 psi H2. ~The reaction mxture is filtered

d L rat [
108 R GRSk 2500, PR G, s
as DOEAoismaddad |draswisé Ifargtbbat et Wolih) ant @8 e6lutidrP isRERWeUab stir for

e and 0083] Pr.eparation_of Specific o
oo SRS 8 i R oS B b 208 i BBB0A 4 i
specific enantionmer of Formula | can be synthesized by
asymetric synthesis palsif gehk&elé y active reagents,

substrates, catalysts or soi ven or by converting
one enantiomer to the other by asymmetri O

t ransf or, Fos exarrpl e, (R - and1 2
(S)-3- hmgypl Kie'ﬁl “BFRECare—cormer ci %I\HNQL&M/&%I e are
conmer ci al, g avai l aple from Sigma-Aldrigh, ap are

(R - and ( hydr oxypyrrolidine; they can al s? be
resol ved [e.qg. usi ng ormula
[00(76} 6 di WPPJBHrat?orPESpC&ﬂﬁHﬁH&@Bf #o.%-)lafrEt haneRéé&nBHns%heme 2

cid, see; R ngdah WO 2004/ 064730
|IIuqi@-‘f?suggogjjggr@qug@/nthysm@fegﬁmwds Ffr kermuta dnsThe lisocyanate of
Forhftd 204, c&iP beBilorasd a\ﬁHaISQItafé%r indEPeAdRARY 0 RAAG! 8¥esponding

Addi tion asymmetri c synthetic approaches can be
amigp|(og e dRalHe) |usinor Phesdans Reast ip ﬁsgeseh@qwaleniarm from the
Fdd e S(i,@n té@% a otecs grou
oo op@ﬁdlﬁ%y@ﬁ?%g)ﬁl% gtenaléngw;n t Q?SP%\'HQ g syn??] BP Roffman
reaggng@mentbeA a"pyﬁw@cgf@p@mowydq dfdzemsla 1Q1e@hd 201 tinhen wrbyq solvent
n 0
s GG ARk pars e o b T IS, iieteg to st for
betivaer i ie d5 AndThepiodact, dgompogel oflfdrmneld Ij is |$dluiedaamd psmﬂeg
commonly enpl oyed synt hetic net hodol ogy. REACTI ON
SCHEME 4 PG LGLGI N OStep 1 O + PG NHa (PGOH *)"
(PGOHC) " OH 402 OH 48Had7fon SEherde@r 3 402 Step 2

(PGOHQOH 403

It
///L\\ 4§9L\\ o
F or NOy Z NO, Za R13

1.2
R ()/;(\
R13 r (a
A
=Y 11
R12 Y| S R \ )\ /
Y s X Z NO.
() ( )
r 303
/
HO z NO,
301b
R1.3
Step 2 R X
3038 —— » ()r/ N )
R1.1
N z/ NH
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[0084] Preparation of Formula 403 Referring to

Reaction Schenme 4, Steps 1 and 2, a conpound of
wOo-00a064130101 i s conbined with about 1 equival eP€T/U82084/001069

protected am ne of Fornula 402 (such as benzyl am' ne)

in a solvent such as dichl oronmet hane or DMVF.
[008@lact i onPrepreation efdrormula 303 Referindodiaactign §éh$f6@| 3pptep 1a,

a cambeuréo%hﬂcgma 5611% géflptanda; 5@ @éﬁéﬂdeﬁufwﬁaylrﬁeg’&éfrom 0

I's Isol convent on and en treated
to 2,eandchrig= dgtont), (s eenbined Wilth tebaw mmﬁwuﬁﬁmﬁfra gempgund of the

forrh@léaﬁg)—OHnwﬂQrelr?Q?Ot IsC ?§‘H2e§%'ﬁeds%8§/€as Tlﬂée 0% ag potassium

reacti on takes place a over perio
carbonate garhaprotc solv@t pu@daﬂ:DMFa TmmaﬁwrﬂjISdfeamfnuabomosm hr at

aod 1B TRUBLES o COMMERL PRI, 588s RARbPaRARIIHEY

rd to e conp
[008€scr i beAltexhatively, aQﬁ“n W‘.hélﬂ@&[ Step/aY) mmmaﬁ/mmoﬁ%om is

confficte peTEsIba! te Graar S0l wiSTER AP S sopgskoove an

azddicapsxbteosuchfaskdiethl e&aaﬁarbﬁejlﬁérdrm@swmp?eaﬁdldarboxylate and a

PhoSpRE SHEhe? Hep SRR oas P (i MaE SYRAS AR,  The mixture

is &irtedi aBout My o8 ihdeatosbdut trditbrﬁﬁéﬁ’@é@'ﬂ}fér | Weg produssl aemtrnpound of
such as THF. Th$ reactio ace at -20

Forgia 3Q3pés ilspiptad anc Buﬂfg‘adhobgﬁ%“at"f%& BF dgueehere kX étep b, a

corfisiuRa Wi Fofthula 30N B Redtbd w.ths.a Hazelsabeds %@amﬂﬁyomaahrﬂ ¥n aprotic
[ 0086] PreB aration of Fornul a 503 Referring

SO"F@éﬁétJ%ﬁS efff 516 hSt"@p‘éOfQ Oa&jtos“% %oﬁﬁem@auraﬁ of the formula

R"CRMWAEkEN F02 id §s abddrbed abbidiadxas ¥l léémﬁ@ gRABNYuch %Boi‘halogen
as triflouroacetic anhydride in a solvent, such as

methapesulfgpatey aopfeuemmsulfesiate, groa Mﬂ%quthanggwf@pate in an aprotic
sol\?éi"ﬁ"stubl‘?rbsobl\/# Qna-?ﬂF ﬁJ‘HOI'M@%th' ﬁ&r‘ﬂyb 2 116 e, "fhét;S%B@uct a

Is stirred to ref from8 to 48 hours.

corpp@td Foamd@ﬁ@@,uwoteﬁect@rmurélesos, i s isolated
[Ooggﬂvent ' grr]a%lautlo(nstgielforﬁlﬂa 80%"8 Pat ﬁgﬁerrm‘&' tc§5 ’lgéaﬁztiggeécheme 3,

ercarrie
Step 2, a Parr hydrogenation bomb is charged with 10% Pd/C under a nitrogen

atmosphere, followed by a solution of a compound of Formula 303 in a polar, protic
solvent such as ethanol. The reaction is stirred for about 24 hr under about 70 psi H..
The reaction mixture is filtered through celite and concentrated in vacuo to afford a
compound of Formula 305, which can be carried forward to Formula | as illustrated with

respect to Reaction Schemes 1 and 2.

[0083] Preparation of Specific Enantiomers of Formula | As discussed
above, a specific enantiomer of Formula | can be synthesized by asymmetric synthesis
using optically active reagents, substrates, catalysts or solvents, or by converting one
enantiomer to the other by asymmetric transformation. For example, (R)- and
(S)-3-hydroxypiperidine are commercially available are commercially available from
Sigma-Aldrich, as are (R)- and (S)-hydroxypyrrolidine; they can also be resolved [e.g.,
using (6,6-dimethyl-2-oxo-adamantan-1-yl)-methane sulfonic acid, see: Ringdahl et.al.,
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conmpounds of Fornula I, e.g., as described above.

[ 0087] Conpounds prepared by the above-descri bed
wee@emers3of the invention can be identified, BCOUS2004001069

the presence of a detectable anobunt of Forrmula 101,

3 201_or. 3 5. ile it j 1 kno th :
. GhenSee e Uaindh o8 A8 easnia lfer Blished methodology.
Addiadre %s;’&ﬁﬁkﬁwadynﬂh@dé approBEHeRt daithe érﬁgloyétﬂés #viBkdted irfReaction
reagent s éiﬁdm the various substituted an nes or

SChEGh& & pW@eﬁrs%r@pﬁsuﬁSdamﬂheger@éoPrpte@t'mg @reup (or a
hydYo 661G be@ﬁhn@/omﬂ@@f@g‘ém%?htﬂe% and@i 88 appidedteSOIPRYEIRlled in

prepared by a process of "the present I hvention may
thetpil el GirpRspSentiue IQf¥ingaret. @nd &re in? or 8f TherePIivkacERg and leaving
grokp&8Rbe reddly iM8eAER aRd 2EmbRMED P tHoBe sRifled RNEE a‘?tf us%i;/?.:ommonly

purity with no single inpurity greater than
emﬂ’i‘?é@‘éﬂ"é%lcsm%tﬁwqy@}’det ected, e.g., by eni SSI on

spectroscopy. It is |nportant to nmonitor the purity

of pharmaceuti cal co %%ﬁ%%r th presence of such

materials, which HEM5 40" pCT/ Us2004/ 001069

presence is additlonally di scl osed as a met hodGof

detectingeuse of a synthetic process of the T

s of &@pdonpounS 9
placezgyﬁﬁé chromat ogr aphy c Iunn and
o0 (R - and (S)- enanti oner®GoHJ)
pula | is optionally contacted Oynt Y]
phar macewdical | y acceptable acid to forn1the
corresponding acid addition salt. [0090] A
pharnaceutlcally acceptabl e acid addition sal £ of
For mul a®T li%°@ptional |y contacted with a base to form
the corresponding free base of, Formula |. P RED
COVPOUNDS [ 0091] Prefserred entiffnents of tfe
i nvention include or enploy the conpounds af Fgrnul a
| having the follow ng conbinations and”#¥Fritatyons
of substituent groups (indented/sub-grouped, OH
respectively, in increasing order of preferéﬁ@e)

[oomn]ese ar Prdpaeafdi 6Fdrinuia BODI t ofRéf@mngpmterw@tnéh aSéﬁieme 4,
nbi nat i ons and per mut ati ons of

h
StegR Joti. BeRCORPOURS of LRI A1 1 ARMalRR® Wih 2hod | epivalest of a

profttedo fiing RICFoMmRM 1402C (UcHess BBhE¥ISB@1He§I B€a solvent such as
appreci ated as_enconpassed with t eachi ngs of

dichlpomstanerr VB 158 deaction fakes flagecfard; C ¢md00°C over a period of
1 188 A¥arde SThel PESLICRTLEMPIRAI of KBARLIS 409! is R¥fHted conve rT%onaslly and

substituent (sometines referenced by paragra
thep iatesh Wi @ deducindapgany (wht%dtthlgmb@umtnuehhyomd@rfé berarie) in an
aprSf?éTpcbl\ﬂ'-fﬁt s06h %4 TAFOA%e réSMBhH kesCHIa 14t 9b°¢ lt’t?10(f Fx il period

descri bed subsets for the other 'su stltuents
of finto¥8 betyedi Mbat propuct] @ @pmpomd loj Berbwia ¥@Beds then isolated

Y ily y I
co Fﬁﬁéﬁf'{as E%W%%g heq,rarrl S]{o:r\g%r{ae %o%oﬂbuhgg of F%%EI . &9., as
de%ﬁQOehmﬁoIIOMAng gr oups optlonally substltuted Iomer

al kyl (preferably, nethyl, hydroxynethyl, or
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hydr oxyet hyl ); | ower al koxy (especially nethoxy);
hal ogen (preferably, chloro or fluoro); hydroxy;

W@ YyE064760 substituted ami no (especially car bar@l/U$2004/001069
[0093] In a preferred enbodinment, Rl is represented by
Formula Il in which: _Xis -0-, -O-éoptionally
substituted | ower al KFFAREON SCHEMERpt i onal |y
substituted |l owes al kylene)-0-. o Xis -OPG YandZare
-C=. -28 2004/064730 PCT/U82004/001069
optional | yllsubstN\tuted aryl, optio I stituted
het er odi%yl or<{optipnal |y %mbstltﬁted et er pcycl yl ;
preferably opt'on |y substituted azepa optlonally
substituted azeti NJyl, optionally substitubed,

3- oxo- t et r ahyd#- pyPtol o- [ 1, 2- ¢] - oxazol Yi”  opti onal I y
substituted tetrahydrofuranyl, optionally sabstituted
t et rahydr opyranyl , optionally substitutedl
pyrrolidinyl, optionally substituted nor L nyl,
optionally substi t ut ed pi p r|d|nyI optji onal|l y
substituted pyrldlnwmzor opii&naLLy sub titutled
phenyl. o R'"' is tetrahydrofuranyl, * *

t et rahydropyranyl, optionally substitutedﬂ3

rolidj
[O@LXO- t er ?%ar tr'%q 8t Forrﬁ\ulf\f 03. c] ox 5SS rrlqg 3 e%cﬁ'gpl ?Cheme 5
Stepubsa iCDmpelahdmf EblmulmﬁDt is eated mathl Q/rexilubmglatgmectuch as lithium

alumlrﬁﬁ% g{jrnég or ﬁtﬁhtn"ﬁ&{o %dr@%ﬁﬁtt gl\yepef‘d ap S I—[%t ITE% 5?"1‘%’}'0” takes

plasellaSt—Qtﬁ‘lﬁ t!:(jmtBCem\@alaypenod ob dt toot8ahdurs.s Thetprbduicgch compound of

ycl t et rahydrof uranyl,
Fo{p@?éﬁgd}% géhlea%%nvegq%gtll tut ed- pyrrolidi nyI
[0086pXO- t ePr dr@n BVFéﬂﬁnﬂ[abﬂ@ c] OXRéfdrrydg to Reaction Scheme 5,
substi eridin ridiny hydr oxy- | ower
e(p|s|gypn(i) eﬁ)ﬂo pgund of gdvn_?[tugcﬁ Bthfr@p,vg l"hargagylatlng agent, such as
trnfléu@bk&?@&ﬂﬁbﬁd&’h aoé/dl\FéPnt isttbm a8 THF. frord -78’@5I t#d 70°C for 1 to 12 hours.
rrolidin-3-yl, 1su|fon|-tggrr0| in-3-vyl

After @536){10@ &f pARPar gu%’y@&‘r Blelprming | arzlzgmrqgtswtlrre% at 20°C to reflux

frorh- 8CYd -48 PRI N- Bny Iproduct a compound of Formula 503, is isolated
1- al koxycar bonyl UE eridin- -am d i no- pi perid

corpv,en’gollglly ésee, B.Gy entdig et ﬂﬁ @,263 -apd caphe eardpd yorward to the
corH?d/kdrﬂg o@?oﬁﬁ%'i 'eo@a%)s H&WRbed Bbdvexy or |ower

oxyal kyl ring Substituent. o R'' is
1-acetyl - pi peridin-3-yl, 1-nmethoxyacetyl -

[oog7per i di Bogp¥linds prepared by the abo oye- descrltfed process of the invention
1-(azeti di ne 1-carbonyl) -"pi peridin-3

can bedgendifigd 8-Bo iyl thpuﬁﬁ%&enqe ﬁf 3-dgtectalde m@épbb'nwula 101, 103,

ZOP'OP%bSd' \th?re W is welkkno n that gharmaceghcels must meet pharmacopoeia
di met hyl am nocar rirdin

stamdqrrdg thafase @rpesvgl arpj/@’emad(ehngg arid, that synthetlc reagents (such as the
varfou§ &uBefGed SMInkS ¥ dicohols) and precursors should not exceed the limits

prescribed by pharmacopoeia standards, final compounds prepared by a process of the

present invention may have minor, but detectable, amounts of such materials present,
for example at levels in the range of 95% purity with no single impurity greater than 1%.
These levels can be detected, e.g., by emission spectroscopy. It is important to monitor

the purity of pharmaceutical compounds for the presence of such materials, which
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pi peridin-3-yl, 1-(propane-2-sulfonyl)-piperidin-3-yl,
1- (azetidin-1-yl-sul fonyl)-piperidin-3-yl,

wda 2aimoet7By | am nosul f onyl - pi peri di n-3-yl, PCT/US2004/001069
1- (N -azetidin- 1-yl-N2-cyano-ani di no) - pi peridi n-3-yl,

d d 3-vyl
prepelits ey eIt 68 ATIOnes] SR bR 6 B8y NS process of

thadfvdrgibhdi n- 3-yl , 1-net hoxyacetyl - pyrrolidin-3-yl,
1-(azetidine-1 -carbonyl)-pyrrolidin-3-yl,
1- met hoxycar bonyl - pyrrolidi n-3-yl, 1-methoxycarbonyl -

2- et hoxynet hy| pRyfsfral 'P‘i'bébs@ewandlag?smesm fonyl -
yrrolidin-3-yl,

[00B3] et hané- racemict ORI _ofﬁmrgs of @-Qpngpound of Formula | is optionally

Plabd B A PO o OB b B} e G rndmers.
[00B9] pr opaAssoPmuhf @ﬁ'y‘bbmqﬂgrl isobptidhally3eonitacted with a pharmaceutically
3-yl,
o g I oling taepPhehd PR Bl S ¥
[O(IDO]ZH nmet hyl rﬁmmamujtléﬂlyédccébtable acid ad[grltlon salt o(f]I Formula II is l\<|)2pt|onally
in azetidin -
collgkind WFRdve & iymiae Poirsspetyi reb Pred BkartG Iy
di met hyam di no) - pyrrol i di n-3- yI or 3-o0xo- tetrahydro-
pyrrol o[ 1, 2-c] oxazol

1- acyl - pyrrol i di n- 3- WE%ER%PPMF}WND%WMI i di n-3-yl,

[0091PXO- t eprbYEd CebbdiRleflsl.of- 1 Ondefion6iddiude or  employ the
1- al koxycar bonyl - pi peridin-3-yl or

corppayndsoRf; IFopNEiar | diaNing- {fie, fallowingj gombinations and permutations of
subé?‘ﬁlelﬂpx?@jl‘b%ggoﬂﬁaérgéd/&% Bl%&iéé@t r?'¥:lspe%¥\'ié'lypl il fhcfsabing order of

et hane- 2-sul f pyrrolidin-3-
Preiereéﬁqian'@ezem pﬁﬁwn dgn @pmkgh@grgnpended claims to support other

comYihh®rs n@ p%rﬁ‘n!ﬂatlanéjb%ﬁﬁ’tl.lam o, ?vgf&ﬁlfor the sake of brevity have

t33/rr0| I n-3-y di met nyl -
nobegst n@eqimumylpuw riait |sbpuﬂd mq/apprem@t)ed as encompassed within the

teaﬁfﬁlhgé‘@égtb% arﬂ%%%@'o%p#og@eﬂﬁﬁ%égﬂy e’%a}’d, the below-described preferred

suldsetsefioh aagssUbstitught (porpehr_nels re_f@_eycted lyr paragraph number) are intended
to %bﬁl?ttgatﬂgt' usettleRMYlohe PAPRT sthdlnation! with one, several, or all of the

described subsets for the other substituents.

[0092] In one embodiment, R' is optionally substituted phenyl, naphthyl or
pyridinyl wherein the aromatic ring is optionally substituted with one, two, or three of the
following groups optionally substituted lower alkyl (preferably, methyl, hydroxymethyt, or
hydroxyethyl); lower alkoxy (especially methoxy); halogen (preferably, chloro or fluoro);
hydroxy; cyano; or substituted amino (especially carbamoyl).

[0093] In a preferred embodiment, R' is represented by Formula Il in which:

e Xis —-O-, -O-(optionally substituted lower alkylene)-, or -(optionally substituted lower
alkylene)-O-.

o Xis-0-

e YandZare-C=.
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R'2 is hydrogen or fluoro. o R'2 is hydrogen. -30 WO
2004/ 064730 PCT/ US2004/ 001069 R'3 is optionally

W@ aiw8647864 ed het eroaryl (especi al | y pyri di nyl , PGT/US2004/001069
i mdazolyl), nitro or halo. o R"3 is pyridinyl or

flyoro, N "3.is8 fl.uoro. 009 resent ed by
o M aptionally, blnes Y oniogdlon stesttged FRLTPeL 4 oPtionally
aeruysbtuto@ﬁpe@teabécyﬂyph@féféra@lgz bEﬁtmdlly S silpsstitutedt %ke‘y&bh)h Eb"ptlonally

gﬁﬁ%at&)‘tegle&ﬁw gy %’fv%}@ﬁé’%ﬂ#%ég %@}@ﬁ@% p(fé@ﬁéb?éal pyazolyl,

RptibRAINY bulsdtityd | irabidrafuaayi tdﬂh@ﬁalw %bbﬁﬁhte@Cﬁé{rahydropyranyl
ti onal I substituted al ky or halo

al kox p);
otoeal RObslier  DytalanHe: SrGEAR IyPSttEsgedIapoj, Gptionaly

bRyl FReRyihyl, dpibhalynliditiéd . py@ilin %/I or optionally substituted
p%@l di nyl pr opyl 37 opti onal ly substitufed heterocyclyl

C|aIIy optional l'y substituted piperidinyl,
tetra2¥qrofuran%. oxo perldlnyl or
mor BhdR i i fetjahy@rofuraryiet %hwégnpyéamktoptlmaém stipstifutgd pyrrolidinyl,

hydr o)/ oxdalekr@ryaro Y rraibM! Qé]ﬁx&roﬁil‘ P o%fl?ﬁ{éll stitute rﬁhohnyl

substituted am no group. Particular g erre
subst iaptiepally spstitutg eridinyl, cgjignally s sht@t@d))m(lqknylzor optionally
wher eigypituded JpsAyi09en or optional Iy substituted | over

al kyl .  [0095] "I n “anot her preferred enbodi nent where R1

i S represensie
the oroup: | o: Subaio e pstlies refihodrl i YRbREL SHord Y
pyrrolidi n-fBtgrbeyclyN- substi tut ed piperidin-3 or 4-yl

and N-substituted-azepan-3 or 4-yl, in which: The
2-substi t utRedJsaz@ttamrdn@éurgmub,sieiram@mpymnymsgwstwtedwmhdmyl

is acetyl, ony?ﬁ-}éﬁ’)‘é}‘?&égﬁolog@ébg&?} )yl} “SUbstitdE§! tp’(ﬂe’rldlnyl

et hane- 2-ca

met hoxycar b?(ynghhyl o daytirox2lowsey pikglaptieoply | |

(prop- 2-oxy) - car bonyl di met hyl am nocar bonyl ,

N2- cyano- N , Ne - R’ nﬁal-lawimydolrm 6fyl 1-alkoxycarbonyl pyrrolidin-3-yl,

N -azetidi n-1 - y|1 %Idﬁ%“ roﬁ‘&ﬂ% sul%% lrbssgfaﬁflaln%dﬁeﬂg §¥R

one or two additiona ng sub uent

met hoxy and nettéebydes-pyrtolof{ QQ;&]’@iaza_Qa -yIs 1-@pylppeaiding3-yi,
e e . S SE ABB,  SregpB R or
or pyridazinyl. 1 §d1fen%|pmriylin ?q}yl beiceabanaMing amgdditional lower
substituted V\Athlone '? p%j e of tgefollovvlng
groups: opt i onald$P*¢8h f"’lefﬁ 2ya Mhal o
hydr oxy, cyano, subst]sut m no, . .

m);t hylxgnediyoxy e?ﬂel n ‘F%%}yl Qﬁ‘b‘%rldgﬁéﬂy 3'@%%9’916'93‘({3/@

het erocycl yl, sulf an)ﬂlpendﬁhh& i/lpm-)(ézetldiEBA caﬁiﬁﬁ’\yl) -piperidin-3-yl,

-(COOR and/or -(CO

i ndependently -31 1 mghoxycg%onyl plperldln 3-y5 1-ethoxycarbonyl-

piperidin-3-yl, 1-dimethylaminocarbonyl-piperidin-3-yi,
1-methanesulfonyl-piperidin-3-yl, 1-(ethane-2-sulfonyl)-
piperidin-3-yl, 1-(propane-2-sulfonyl)-piperidin-3-yl,
1-(azetidin-1-yl-sulfonyl)-piperidin-3-yl,
1-dimethylaminosulfonyl-piperidin-3-yl, 1-(N'-azetidin-
1-yl-N*-cyano-amid ino)-piperidin-3-yl, 1—(N2-cyano-
N',N'-dimethyamidino)-piperidine-3-yl, 1-acetyl-
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WO 2004/ 064730 PCT/ US2004/ 001069 hydrogen or
optionally substituted |lower alkyl (R especially

W(beoon/gwm hyl in the cases of -OR and - COR )PCDUS2004/001069

Optionally substituted | ower al kyl being preferably,
met hyl, hydr oxynet hy

I I -
trifluoronethyl, et h)ﬂyfrOIrqri Y WE) é’B?*@éﬁ%ﬂcﬁ%{#RW‘?"d'”‘3'y"
( met hyl ani no) car bonyl1n((atzé1tjd|ne-aeaib¢h3ﬁ}¥by’rmfﬂtrh3'-lyl or
e s 0 o RSB B RS eatgony
especial Iy being op i15 p
Sul fanyl especially @ememométwlwlrrbmnw—yl R2rrethanesulfonyl-
optionally substituted phen substituted

napht hyl , opti onal | y PYEREHR- %Tybﬂ tWP%@?‘ﬁmnY%BW@Hm X34

substituted, thiazol yl(etipbl2ofatohy)- simliahbiy%ﬁl%ndm-s-yi 1-
i sooxazol yl, optional !6‘)(‘ substi t ut ed razo
B

optional |y substitut éehBge-2auligny)- %EP%/WX'F’P{}W‘ -pyrrolidin-3-yl,

substituted pyrazi ny|1,-(pﬂﬂ>tah@f23§dlf}énﬁ)19ﬁ'¥dllﬁhﬁtﬁ‘}ll 1- (azetldln 1-yl-
pyri mdinyl, or optionall ){ subst i t'ut ed dazinyl .

R2 has one or two optSNl_f)‘Pfa/I)@’U@B‘i'“‘@d@an?@'”?ém%"ﬂ@ésulfpﬁm
acetyl, lower alkyl, o}lifs.334, hoaiaﬁetﬂy%ﬁﬁ?ﬁhfbﬁyma' kyl,

| ower alkoxy carbonyl hydr oxy | ower
| ower al kyl, car boxy,meﬁbwmetthw-pvwndmﬁv ﬂf(N -@Zﬂﬂilﬁ -§-yl-N°-

so0xazol -3yl O eSO, L cyene -
phenyl or optional |y dgn@tbvmlémobpymdudmy&s-yl ORB-oxg-tetrahydro-
phenyl having one or P&Woﬁuﬁﬁ\'o%iﬁ?@t sel ected from

| ower al kyl, |ower al'kKoxy, roxy and hydroxy

lower alkyl. R2 is pyji %1111'521%}:),[5%&0% §£t1 éul %If ed

pyridin-4-yl optionally havi
from acetyl, |ower alkyl ,pyrrowm 39/, Iaermp,—tetriahvwm pyrrolo[1,2-

alkoxyalkyl,lovver al koxy L\, car o IR

trifluoromethyl. o R2 is o&%{agoﬁa Y'y1- éfﬁg’g&?{@gf%ﬂ”'“ 3ylor

pyridin-3-yl » R2 is pyri disulf8ayHpipspitinedigll. | y

p-substituted with a nenber of the group: acetyl,

methyl, ethyl, nethoxy, net&oR/t hylethdxycarbayyi- 2-

hydroxynethyl and hydroxyet hyl . 04/ 647

PCT/ US2004/ 001069 R2 is pyri dime té"ﬁ)’f"e&r} Sppdrcliih g,

6-net hyl - pyridin-3- yl. [0097] 1R&tHase@psiifong)-byrrolidin-3-yl,

i;glsglalt E;led aralkyl, optionall yI e k.%1SnEa-|2t—sutlf%(r]lwl)-5—me’choxyme’thy|—
pyrrolidin-3-yl, 1-dimethylaminosulfonyl-
pyrrolidin-3-yl, 1-dimethylaminosulfonyl-
2-methoxymethyl-pyrrolidin-4-yl, 3-oxo-
tetrahydro-pyrrolo[1,2-c]Joxazol-6-yl,
1-methoxycarbonyl-piperidin-3-yl,
1-methanesulfonyl-piperidin-3-yl, or

1-(ethane-2-sulfonyl)-piperidin-3-yl.
R'?is hydrogen or fluoro.

o RYis hydrogen.
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optionally substituted heteroaral kylyl or optionally
substituted heterocyclyl. R2 is tetrahydrofuran-2-yl,

Wo etonaburar of ur an- 3-yl, N-acetyl -pyrrolidin-2- yPCT/US2004/001069
N-acetyl - norpholin-3-yl, Nacyl-piperidin-3-yl,

acyl -.pi peri or cyclohexyl . R2 isS.r d

+ 05 i e PR el feherctin BsSg N myrifiv, & EREBRE S or

draldr anched- chai n al kylene. ~ Wis nethylene. o R2 1

i s tetrahydrofuranyl, tetrahydropyranyl, optionally

subst |R1t§t|§dyrtmytytmiﬂtd>rmyl optionally subst i t ut ed

nmor phol i nyl, optionally substituted pi peri di nyl,

optional ky R@likbf&tdrdb.ut ed pyridinyl or optionally

substituted phenyl. » R2.1 is tetrahydrofuran-2-yl,
[0098] r ahy dRO{sUepiRsentel by NoAfigh Yilin PMIChA'' g:n- 2- yI

N-acetyl - nor phol i n-3-yl, Nacyl -pi peridin-3-yl,

. Mp%@bféltypwlﬁfllufhdla%rl X Psg;c@tw|[ih\bﬁyl3orybherﬁlyrsuﬂ$tﬂutédy\Mth an acyl,

t| onal | titute eri di p- met hoxy- pheny
Oﬁ(yf?mﬁﬁﬁlfypiﬁ‘gﬁ?med h@gg Yher enmbodi ment, when

. tlaﬁ@t%/@uba?(uiea Héltlirbéwa sbeéél@sﬁalnﬁiﬂl&le& pyMRIr§T S@dstituted with an
the ot her of Rl i s 1 ndepen entIy Sel ect ed

faYhrkayy: QPBQIE"K%%Q%’“EF%@W'O‘PFWG@HB }l'y substituted
. ?o‘p%@aI@ Sutsdtituyesl ﬁeﬂsrd‘a‘trélﬂ}/ldé%%cﬁel@ Wndnrﬁ%ﬁé’tﬁ&le 6yr)dmylethyl- or

H pyrazol e- 3-y Hi'm dazol e-4-yl; "oxazol e-2-
HYT'Q'Z‘M'PEOPW,I th| azoI 4-yl; thiazol - 5 yl; 1

. %p’tlahggzghl?stltlﬁed/ |het@t’d‘c{/dlylz(e%})5&él QJpﬁoﬁa‘llW subs’ututed piperidinyl,

- OXO- triazol e- 3-
Etetﬁamdzpfgradvlh;@efmlperldmsl LHFMIhfdlﬂtﬂl-)eoQ yI

. gé&% alg&{*f ge%itlitF@Wth%'XIgﬁ'r%y%glg?% 8#0 py)& rgu blé\fwtrll a substituted

270R0-9QWB- dPajicklarypyrefatiedi aminqsybstltuents are -SO:R’, — (CO)R’, or —

i e

[0098hodi meit and’ﬁﬂerl ptrefarred) etribodahdrny \MhetesRFtsutapxésénted rby@ormula I,

R“%@eﬁ%ci%ﬁg@ Cl e%ﬁﬁ{%&ﬁ}%@lkﬁﬁﬁ éﬁ’i t—&pﬁ%ituted pyrrolidin-3-yl,

N-Qrbemoteﬂ,p%dtidhy:d b|04 -1 dnbdi Mesdibstidlted-4zapan-Daedol, & whiyh:;
2H pyrazole-3-yl; 1 H imdazol e-4-yl; oxazol e-2-yl;
. t'Il’heaZQlJbéhthd atbﬁcﬁti@lsu@stijﬂent tani Mzabstiugnt ;is Jacetyl, methoxyacetyl,
zIe 24tr|azle-

n- - %ﬂ}‘ tBaer?_L %r]bogyl })liolpfa%ez Tcgrté)nﬁ methoxycarbonyl, (eth-
Ee-omcé;b'bnyu hyom 2- ob@).-(?arlédr@/](adjlrﬁétﬂi/lénﬂto)ébrbonyl N*-cyano-N',N'-

e e fiinoery Boalidn s %E:y&'ymp Yoieasas

PCT/ US2004/ 001069 6- di.h yridjne- 2-

.« FRRIEITS thlmry T ob i AR Hog FubSHRES 3diotiag o methoxy
i rilétAexyndethyl, | soxazol e-3-yl; and 1 H-pyrazol e-3-yl.
[00100] In anot her particul ar errbodl ment, R2 is an

[00oBf i onal Ry 1§dﬂﬁ§ﬁélﬁy%§§htut§d R?@et Kptlongily ét%ﬁmtwfété@aryu

ring. Mre particularly, i's indan-1-yl;

i F(?qgﬁpt?ortéily sabsatu%&pyr@trfyaB?/mﬁ@nﬁaahbt}ﬂiaemyll yl;
4-t et rahydro- na en- 2-

. 6Th¢ lg a9y} af hgtﬁm%ﬂggi_%ép%lwgq B’ﬁ@[ﬁ’t"ént"‘@aﬂ three of the following

RIre@ss: dbﬁt%hallypéi%sﬂﬂufé%rlb@bmﬂkyl ﬁé(lbrﬁ*dré&)ﬁ%&ano substituted amino,
oxo-pyrrolidinyl; tetrahydro-furan
nitro, methylenedioxy, ethelenedlxoy, optlonally substltuted heterocyclyl, sulfanyl,

sulfonyl, -OR, -COR, -(CO)OR'’ and/or -(CO)N R'R’ where each R’ is independently

-31-



nor phol i nyl, each being optionally substituted with

one or nore of the follow ng: acetyl, acyl, acyl oxy,
wopitoeeBo y substituted al koxy (especially nmetPORY$2004/001069

alkoxycarbonyl optionally substituted | ower-alkyl,

RarhaeR stadimby suisfisd leves Al é'?oé?éﬂ%%"%&ﬁ'%m?@w in the

%uﬁé‘staft-mw@nbewmﬁr al kyl, optionally substituted

e B Bl kL oo L S oh g A
subst inidth@gnizgiyer ocygiiaalokisthyl,hal oetnlydr oxoammu t:asrﬁonylmethyl
sul fanyl nam do, sul fonyl  and t rlflu rorrellg“fé]

sul f
In a yaetvem 36%%%11%34& a%%ty'@m@%fev@arna roRyet
optional |y substituted ri i ndaz ,
qui PolQriiphally, gupsiutgdy he r‘}‘? CWB)@&%‘F @)ly E%'E%x%%?l”?'fy sypstituted
oxadi afh¥liny.0 More particularly, R is phenyl or
pyridinyl, each of which optionally is substituted

With %ﬁaﬁyl egwc?au?i)eihaenétﬁwwfé/hﬂg am no, substituted
am no, hal ogen, al koxy, optionally substituted

. FYd @mhbnéﬁ%ﬁﬁ%tltﬁ{éd}bhﬁhfln@@ﬂé)wally Q;btst.tgféal Habhﬂﬁb%bhddé‘ll?d

het er oar yl ox especi a 0oX

ﬁé?ﬁ@‘%?d BW’ ‘PM& loﬁﬁliy ubs feidoWéﬁZP&Y@BE@”ﬁ ly g tuted

|é86§£2 I kdﬂtmﬁﬁ?%ﬁﬁétﬁutbé( Fyraﬂ@lgllhbfﬂ)’r)onaw sJBé%‘tB@’pyth@il @ptionally
l'ustrative of the sul | e” conbi nat

ﬁébﬁﬁlﬂtaﬂ Pyiagingf O@imnﬁHxﬁubat*tuteéwslmldlmémr@pa%alwﬁébstltuted

§gﬁmﬂp Is, pharnaceutically acceptable salts and
vat where Rl is represented by Fornmula Il in

V\'h' 8 h F?( h'faﬁ onfor twh %ﬁi‘ané RbStitulrts s&ect%d ‘fr%nhyéizre%ﬂ Q?\g?realkyl,

uor o, one Oor nore oO
as deémvert@é@xy dowra&gxwihﬁ lowgealk@wlcz?@%bwdrogu@M/eagkkyl,

R SRy Ul ookl yhGoARIEH 0Py any!

gﬁtb; ?Ih%’s-tf g(‘jﬁag %géﬁ%& Pllcg)fﬁ@tﬁya5f400f<azol 3t¥| dsooxaz?l -5- V\\é pyrazol-3-

al kyl - phenwyl, pyrazmymmwmmemmrmmmw@@hmwmdlnml
Ris 1-acyl - pyrrol i di n-3-yl,
1- al koxycar bonyIR®fs/pheiyl tmawngaoryel qr two gnbslituemts selected from:

pyrrolidin-3-yl, di
3- oxo- t et r ahydr (I)ov%e)l;r%w [?{v{el f‘%&ﬂj Q{%()zgpq%_%%r"\d hydroxy lower
1-acyl - pi peridi raa#l@kyl

1-al koxycar bonyl - pi peri di n-3-yl, 1-am di no-

pi peri di n-3-ys & idpwigin-Riyl byfdipénil df pyrging-yl optionally having a
optionally havi 0] 0 o)

al koxyal kyl ri ngggﬁ[ﬂ%ﬁ%ﬁjgﬁééggzﬁkn& é’&fyl IS’W& £i|¥y| %Wér éﬁ\ﬁorxy’
1-acetyl - pi per i dower2ikpixyalkyl, lower alkoxy carbonyl carboxy and

1- met hoxyacet yl - pj eri 3-yl,

1- (azeti di ne-1- é@l‘% bqpl peridin-3-yl,

1- met hoxycar bonyl r|d|n 3
1- et hoxycar b onyI p$ Ef ?;?.ltlogaw H stbstituted pyridin-3-yl

1-di met hyl am nocar bonyl - er| dl n- .

1- net hanesul f onyl - pi per’ dlif %p)mdm 3-y| gptlonally p-substituted with a

1- (et hane- 2- sul f onyl ) - pi pendmiber-of the group: acetyl, methyl, ethyi,
methoxy, methoxymethyl, hydroxy,

hydroxymethyl and hydroxyethyl.
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3-yl, 1-(propane-2-sul fonyl)-piperidin-3-yl,
1- (azetidin-1-yl-sul fonyl)- piperidin-3-yl,
wa2aioet7By| am nosul f onyl - pi peri di n-3-yl, PCT/US2004/001069
1- (N -azetidin- 1-yl-N2-cyano-am di no) - pi peri di n-3-yl,
1- (N2-cyano-N ,N - dineth amdl Q eri di ne-
1- (acet y|y pyrrol i di n- 3- yI y rb g ncﬁn-3-y?or6 metﬁ/yl pyridin-3-
1- met hoxyacet yl - pyrrol i di n- 3- Yy,
1- (azeti di ne-1-carbonyl)-pyrrolidin-3- yl,

[0097]'“5‘t hox e a5 bepidraly rduBkitdied- §ralﬂy| optlonally substituted cycloalkyl,
- met hoxycar bonyl - Z- et hoxymet hy {Jt yrrolidin-4-yl,
u

optpnﬁgyg suhstsiied l@ﬁ@qoa@lfy,lyd)pr @ptlﬁngllyyqubs ted heterocyclyl
1- (et hane- 2- sulfonyl) pyrrolldln 3-yl, |1
Fs t hane- 2- sul f onyl ) - 4- met hoxy- rroI idin-3-y
¢ R RSB A OreAOSEhON RGPt Kapetyl
]m&rﬁﬁéll?\aﬁl?l' Kl'a?d% Blﬁ@bi’dlh%@lf' rN-Q&yl%i;{énérnyA yI or cyclohexyl.
1- (azetidin-1-yl - sul ony - pyrrolidin-3 P/

12d| met hyl am nosulfo r{olldln 3-yl,

« RdP FRAresSANIEA Mobaif ‘?'Hhi(ﬁ ‘Q’y 1 W¥X§net hyl - pyrrolidin-4-y
I, &- (Wis ¢, toC straight or branched chain alkylene.
azetidin-1-yl - cyano- am di no) - pyrrolidin-3-yl,
1- (N2- cyanayhg ¥ttty Ghemet hyam di no) - pyrrolidin-3-yl, or
3- oxo-tetrahydro- pyrrol o[ 1, 2- c]oxazol-6-yl. R"' is

1- agyIRPYS feRahtrbrudanyl, ,tetff h?él’ﬂof)%}rﬂ/l &ytfdngily QJH&tll%téﬂ' pyrrolidinyl,

3- oxo- tetrahydro-pyrrol o[| 2-c] oxazol - %/
1- al k@py@@alyﬁng;ututgﬁ Fearpha lﬁylgogﬁqongl}y substltu ed piperidinyl, optionally

1-sul f
1 ot FaodaRURAF AL R SptenalPedBetiuddonenyt 1 4y

1- (et hang- QRZS% L%W&roﬁﬁfnr Lol fgtﬂéhgdréfugriﬁ-(ﬁtl\hQélﬁyl?pyrrolidin-Z-

sul f onyl ) - oxymet h fyffO' n-s-yl, N
1- di met hyl aMnNr@thVlfmwholpiy -ylo Nrafiyhpigendin-3-yl, N-acyl-piperidin-4-y,

L e G £ AR SO B hon
3- 0x0- t et r gingdyler pyftuocd-plienyR- c] oxazol - 6-yl ,

1- met hoxycar bonyl - pi peri di n- 3- yI 1- nethanesulfonyl
[009Bper i di in Bngiher @mbodiment, when R" and/or R® is optionally substituted

he%g/oﬁa?%ﬁﬁ_@%jl%r%gﬁ n%g? ﬁs isﬁﬁ@eﬁgag%n?f@_sﬂe_cted?z%%1? e.group consisting

of pptiondiiynsubstifuteny 2-6xm1ﬂ2t3h<§4'hycm@!-n HeimidaZelgl4-yIRaxazole- 4-y| 2H- pyrazole-

3-%%3-%8&%’)@ l1 g@ I@forlléa—%ﬁfr; ﬁ@:rlzolfgtyﬂ,y |az§€z%—m)§wazol Igeyl ﬁ-‘-lmldazole-

2- ymmpx&nh?]dmle,- -yh%mWS—deWoQTH—D’ER hytgazuﬁi&yl 5-ox0-4,5-dihydro-

[1 %gﬁr Ox%zoie éTy] d)yp@nﬁ§ %(ﬁfg{ﬁilgflg%y}y@gfnaa@g%&lf Ry§idazine-3-yl; 6-oxo-
1,65diRiko-pyedihes 254 2oked, F-dibyarolpormidirl &y, , 2-b2M 2-dihydro-pyridine-
3. ?I kox%/ole g?yll Oand 1\ﬁjr oxgolgnd hydr oxy | ower al kyl .

isoxa -pyra -3-yl.
[0099] In another preferred embodiment, R' is an optionally substituted 5- or 6-
membered heterocycle. Particularly preferred heterocycles include optionally

substituted 2-oxo-2,3-dihydro-1H-imidazole-4-yl; oxazole-4-yl; 2H-pyrazole-3-yl; 1H-
imidazole-4-yl; oxazole-2-yl; thiazol-2-yl; thiazol-4-yl; thiazol-5-yl; 1H-imidazole-2-yl; 2H-
[1,2,4]triazole-3-yl; 5-ox0-4,5-dihydro-1H-[1,2,4]triazole-3-yl; 5-0x0-4,5-dihydro-
[1,3,4]oxadiazole-2-yl; pyridine-3-yl; pyridine-2-yl; pyrimidine-2-yl; pyridazine-3-yl; 6-oxo-
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o R is pyridin-2-yl, pyridin-3-yl or pyridin-4-yl
optionally having a substituent selected from

wa@ce®upb4730 oner al kyl, | ower al koxy, | ower al koRGEIUK3004/001069
| ower al koxy carbonyl, carboxy and trifluoromethyl.

1.6 B By s SV o B Bitbgp- pyricine-

3-yt; oxarie B upat1sl-peheséed).f rom | ower al kyl, | ovver
al koxy, hal o, rk%droxy and hydr oxy Iozvver al ky

[003005 di n- B \Anothsy payticulay. ;ﬂmhﬂd"ﬁ% n'%-§n %qftoﬂalivamuysﬂtuted

cydlEh‘MyﬂSrl@etér’eb@ﬁ;‘hbhH@m sel ected from acetyl, |ower
ower kgxy, |ower al koxyal kyl, | over  al kox

car it Pariamo s 1eindanir Gk 3 e naphihdlen-1-yL
opt i @@Mé{ra‘ﬁy%t}%hfh'éte%% Ry Bi7H Q‘té’tra)hgdro@—l bénzocx%lohept?n 6-yl;

pyridin-3-yl “optionally p-substitute
t heplpgﬁ(ﬂjmﬁ o&@—@perldmyiemyphdnm hoxo-pyrealidlioyly , tetrahydro-furanyl  or

net yWdach t%;ncl{ %%nalﬂ/yaf gt [%%RDM o'8r more of the following:

hydr o yethyl
6- meeaiyll wh @pyiow, ybptlomdjys swmttmmpaimm (ebraciallRl m%hoxy)

| OLREGRSESY SRS bl B Rl o s amio

t hoemlnmhenbenylheaKEDveyamscDDﬂ'[mﬂally gsubspiuteys leeteroaryl, optionally

sub: 0 e ngi vi dua .

and?tggrs(ﬁt:bgg | En}eé%r%gfalléﬁé rzllaeshgll 19 ﬁgtﬁ thb e%egvlr??{alkgé%ir d)ptlonally

to swmmtezbnpetermbsylumer e:pmaaliys subistiateddr béteraoyglyl, -cponally
PCT/ 00 / 001069 etra_h r ranyl

sub ST R roPsrealy heto SHRESw: 0By Srapuf i PRAROY. surony

pyr acd tnmhoromeh‘;yﬂr OoXYy- I over al kyl - phenyl , are

parti cul rre r ractic 1 Of the
ot & Pelclib BBsfiment of B BTsbRlogRo frotionaBhsaied pheny.
ar epyzrrdefyer riegazoiyh) di guiisbliayl| y bamgbimidakdidct b¥eloy), aisoxazolyl, or

ngﬁgu Pf the present invention, and in connection
dﬂaéo} formul at i ons nmet hods of manufacture and

use. o More particularly, R is phen I or pyridinyl, each of WhICh optlonally is
1-[3-(1- Acetél%glperl i n-3- f -1 uor o- phen

yri di n- 33%3’0 ith one or more of the followmg amino, sugstltuted amino,
1-[3- é 1- ﬁél@ééiﬁ é’lk&@f'ébtﬁnﬁlty)"sgﬁfé/c&utédférvréw @BB&uAIl- Bhéhoxy),
yrimdin-5-yl -

1-[3-(1- saet@n?ily ﬁPEﬁéWteﬂ neierppyiayy - SspeciglyomeHwipyrjdirglgxy- or
2- met hy| mitokyThHidinyoxyl)) - #6tRAally _substitut -

1-[3-(1- Acetoi/ p|I p%y??’?) 5y gxyy SUS-S fI quegr olovp\)’%re%lkl (eSp? cially,
2- met hoxJepyDi ohlYAMXE- y1 ) - ur ea;

1-[13-(1-Acetyl -pi peridin-3-yloxy)-5-fluoro-phenyl]-3-p
[004PHzi n- 2UIy$traj|r/@apf the suitable combinations and permutations of particular

subé’ci{l.%n%]aré‘iﬁé Xem ﬁ%d?m%cé(dtﬂéw aé:ef) aBR" il r5‘?‘:'&3/5!01va§es where

oXYy- raz
R'is l[esre(senteddayyﬁormutaeﬂ |lrdwhw5 X/i50%93, Ysaid dcare e R Fjis Bydrogen,
S M0
R T SRR SR, T ROy 2o eagiond Rayrgrens 0052
OO’EDOtahOﬁ/eLEmeHeI hyl - pyri di n-3-yl)- urea;
3-[3-Fl uoro-5-(3-pyridin-3-yl -urei do) - phenoxy] - pi peri d
. |R1e4aieimhbdmfuramyl defrahyaeipysenyl, eststityted-pyrrolidinyl, 3-oxo-

tetrahydro-pyrrolo[1,2-cloxazolyl, substituted-piperidinyl, pyridinyl or hydroxy-lower
alkyl-phenyl.
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3-{3-Fluoro-5-[3-(6-nethoxy-pyrid i

n- 3-yl)-ureido]-phenoxy}-piperid ine-I|-carboxylic
wa@ceood/osshyl ester; PCT/US2004/001069

3-{3- Fl uoro-5-[ 3-(6-net hoxy-pyridin-3-yl)-ureido]-phen

SYh e ol A Gy Bainen ey ettt dah o micings
y} pi nﬁrmnkmm vil,- @animwydyrr@nm@l mdlbétraﬁﬁirﬁfpyrroloy 2-

- E:saEF O’%S't%)" égﬁgl%l'p%ﬁ'ﬂl@a?’ y' YQOX?CEIrllOgn?/ -piperi I 1-ar(n|d|no-

- [ 3- (ploeNeigt-3hyt g 1p§moﬁylrp1;§’ermln03cyl) optidniaPh&vik e ¥dditichal lower
-rretf(gj[lsulfanl %rl din-3-yl)-"urea;

- [ 3- ElKoxy &f {awepp ¥¥3<Hiyhﬂ'§1§}4b§§5¢?m5 f1 uor o- phenyl ] - 3- (
-acetyl - pyr,i,din-3-y
_[3-(1- Acerylis ﬂnaﬁétwlrrapwdm %ybﬂweiyoxme%plﬁﬁ%w}.ws [

- (1- hydr Oxﬂga%m{rlmé 1%Ftioﬂgl5lpl%ebf&h]1 ﬁ?hethoxycarbonyl piperidin-3-
-[3-Fluoro pyridin d

ur ej dzgm henoxy peri
i ne-1 -car b/&,ﬂﬁth@xyg@;b@nyldqlpﬂmﬁw i ethylammocarbonyl -piperidin-

1-[3-Fl uor gz.g- {-%é{‘ﬁédééﬁlﬁﬁw pipentin-BlyP AL fetHafeS-3li8%Y)-pPBridin-
enyl]-3-pyridin-3

1-[ 3- Fl uor 6+%- (mrm%éﬁlmwwe“éinp%vh ti(areddiptoylyspHfemyl)-

20041 064730 BT b8BTy dimoshndtRpendid s 1-(v-azetcin
1-[3-Fl uor d-8-=i{ &y@ﬂ@-ﬂml(‘y@hmqﬁdm%biy)\[g_pmn\l] N- Dyr |

d 3-vyl .- o

1- (6- Oy ano- W Byamicipe) piperdipes 3oy tszeotu-pyoldin b 1.

gyl{ 3p|[ gez |6 di-meghoyyamely)-pyhaidin-3-yl, Elf(ia?tidi_ne_1 cargony_l) pyérﬁcl;c)j(m -3-
y} - pi peri di’ %Tlgcar éa%q’}.y ’?’p%ﬁ@a '%'H'%Ylhghegﬁ] %8%{%,8”3&5'
1-[3-(1-Ac engthewnpmmymynnel+ry41<yky)méthélheamrfonmgnylidjn-&y(

6- net hyl

{3 P uor o EH A MR eat o, g s ap s oy

Xy} - pi peri diyrelidin-Gayi,biegestane- Zamlfdnylmtdmhomﬁamyl pyrrolldln 3-yl,

oy o A e s by oo T L oRyR

1- [ 3- Fl uor gyfroldin-8%0-edigetHyEininSsuybeyiypyrreliianglyl,- 3- (6- m
et hyl - pyri dj n- 3-

-urea; .. 1-[3-Fl - 1

Jor - 5 ( 6- ow"ﬁtpé/&v'ﬁ?w?fenvﬁd@wmﬁpw]pysrokcan-ﬁéﬂ iy
yridin-3- y'a)zetl'dlﬁ-aryl-N cyano amldlno) pyrrolldln 3-yl 1 (N -cyano -N" N'-

3{3 FIuoroS% rg - et ho g -urej do

- phenoxy} -PNpEya@idine)- Pvrfféﬁ‘rrbw&yvpr oéE'It?}r%f“WH’yrr@Q[%?

cgoxazol 6-yl.
3-{3-[6-(Acetyl am no-net hyl ) -pyridin-3-yl]-ureido}-

3- (
2 IIe:Joro phenexyR™ pd paEyIPyRBlidin-35AMbMshyISyABIidn-BBA, Bbxo-
S
5-{

r

(JOCDH(DI—\CDH(D

3- [ 3- (1- Di mettaYARydrpRFNAL! Brherradyia I Akoxygarsrmi-uo
0- phenyl | - ur ei dfgeriC3-0il #8=&rfonyl-piperidin-3-yl.

o R"is 1-methoxycarbonyl-2-methoxymethyl-pyrrolidin-
4-yl, 1-(ethane-2-sulfonyl)-pyrrolidin-3-yl, 1-(ethane-2-
sulfonyl)-5-methoxymethyl-pyrrolidin-3-yl,
1-dimethylaminosulfonyl-pyrrolidin-3-yl,
1-dimethylaminosulfonyl-2-methoxymethyl-pyrrolidin-4-
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carboxylic acid am de; .

3-(3-{3-[6-(Acetyl am no-net hyl ) - pyridi n-3-yl]-ureido}-
WG 2004061766 phenoxy) - pi peri di ne-1- car boxyl i ¢ acPdr/us2004/001069

di met hyl am de; . 3-{3-Fl

uoro-5r[3-(6-rrethoxy thyl - pyri dj ureldo pheno

xy} - pi peri di ne- 1- ca ?v?fq {%Yﬁ'@f ﬁ‘é?ll)qu 9]9’?‘%?@' V,

3-{3-Fluoro-5-[3-(6- ”Eﬁwbﬁox%éﬁbdﬂiypp@ebdlﬂ-slw e1| ﬁh@]haneﬁjn@nyl-

Xy} - pi peridi ne-1-carboxylic_acid

1-[ 3- Fl uor o- 5- ( 1- et I'Pé?%@lﬂ'? M'n?'[ 1‘&?"{3%’?% &SHW@WMB&FP%W

enyl ]-3-(6-nmethyl -pyridin-3-yl)

1- 3- Fl uor o- 5- (1- net haneSLﬁf'%HWd”b?’"p(b?'iQIm?ﬂB’J?Vrdﬁt@f? =Yhh

enyl ] - 3- (6- net hoxynet hyl - r% idin-3-yl)-urea;

1-{3-Fl uoro-5-[ 1- (PrDerH%PY -A-Yb el BRIV Pﬂ'%’é‘ﬁrydil n-3-y

| oxy] - phenyl } - 3- pyridin-3-y
1-{3-Fl uoro-5%-| '? Eyrﬂ%?ﬂkwt}ﬂnﬁlgﬂi’ EUt?Sﬁ'éit?d with a member of the

- Cflrh blonyl ) - 8' per r&?;ﬁ é’cer BiathylPERNY kthdxd, Gnethoxymethyl,
met hyl - pyri di n-3-yl)
1- (3-{3- Fl uor o- élyp@xydlyﬁg}xmmptwwqdchydroxyethyl
in-3-yl)-ureidoj - phenoxyé pi peridi ne-I|-carbonyl)- -38
WO 2004/ beAY dnorienalispegksttded agidin-3-yl
p| peri di ne-4-carboxylic acid ethyl este

5-{83-[8 @P@ﬁﬂybh@m(glomﬁe@mfﬁégmtﬁw$ S?Jewl frama-lgwgi ajigy,)lower
-phemélﬂoxwr%ldi%dwybﬁa Hﬁaraxy IBﬂénbél lic acid am de;
5-{3-[3-(1-Acetyl - pi peridin-3-vyl oxy) - 5-f I uor o- phenyl | -
ur eb dg>-iPyyridii-nst, %yﬁé#ﬁl?s%blf b}ﬁ'lo‘ﬂﬁh S orﬁfi‘)'hglﬁp havmg a F bstltuent
1-[3-(1- Acetyl - pi péri di n- 3- uoroF T
6- et hysp[eg&gd,fmnh gcg}yl)lowp@g{kyl Iower alkoxy, lower alkoxyalkyl, Iower
2= (15~ {gfkolc c&r%ot%ﬂe&éfbo@'%‘hﬁrthﬂlo?%rﬁ?t}ﬂlloxy) 5-11uoro-pheny

[']-urerdo}-pyridn-2-yl -"acet am de;

. hz[ls?’bﬁti]onéﬁﬁé Sflt@tmﬂ(qulklrbr%pffél’%ﬂ%%ugsftlftlhél@ bfridgny! 1 -3-(

6- met hoxymet hyl - pyri

2- (- {B-d gnd TMQ}’J)néJ rQWB'sngTﬁ)brgé Qa¥dte @ bt Q6 ar M ower

[']-ureido}-pyridin-2- ?}\ ace

1-[ 3- (aiko)%ét » hpdrony Eaﬁi ydzoxy lowen alkylf | uor o- phenyl ]-3-p
yrlda2|n 4-yl -urea,

1- (Rfm@xe*tdm -2y, perdiaidnd o pAighiy4-yqrBioialiy mayrrmapﬂmwtu]ent
- 3 ( 6- I Al

1] 3- l@'ﬁg%_f A éé&t lgw llgl"(ﬁo,)(ly it lé%x))/ll I]oyvgr Iagl)l/«f'»(y(?Jkl){l

- ur ea:alkoxy carbonyl carboxy and trifluoromethyl.

N - Q/an03{23fluor05[3(6 met hyl - pyri di n-3-yl)-urei
do] - phenbx ¥ if\ppicaatepsybstityegpyridii-Bet. 1- car boxam di ne;
N - C,yan03{3fluor05 [ 3-(pyridin-3-yl)-ureido]-pheno
xy}- N, N-di net hle 4 pyridind8-ykoptionally p-substituted with a member of the

group: acetyl, methyl, ethyl, methoxy, methoxymethyl,
hydroxy, hydroxymethyl and hydroxyethyl.

o R?is pyridin-3-yl or 6-methyl-pyridin-3-yl.

Thus, the compounds where R’ is represented by Formula Il in which X is -O-, Y and Z
are —C=, R"? is hydrogen, R"* is fluoro, including those where the above-described
groupings and sub-groups of substituents are taken individually and/or combined

together as illustrated with regard to those compounds where R"is tetrahydrofuranyl,
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car boxam di ne;
1-[3-(1-Acetyl - pi peridin-3-yloxy)-5-fluoro-phenyl]-3-(

WQ 2008064786 pyri m di n-5-yl)-urea,; PCT/US2004/001069
1-[3-(1- Acetyl - piperidi n-3-yl oxy) - 5-fl uor o- phenyl ] - 3- (

2- et hoxy-pyrim din-5-yl)-urea; S -
tetfg oyt DX et HER Iy fecparsinyt RyrigRY hadrpy-
lower Bkl shenyp wreagarticularlyl prefdfréd for practice of the present invention.
1-[3-(1- Acetyl - pi peridi n-3-yl oxy) - 5-fl uoro-phenyl ] -3-p
[OBL02F 1 N- 2T}é - foll&Ring group of compounds are preferred (individually and

1-[3-(1-Acetyl - pi peri di n-3-yl oxy) - 5-fl uagr o- phenyl | - 3-
col&gp{i\(p&;i AS £ png%sg;of the presgnt inggntion, and in gonne)éticln wit% their

forfulaBofsl TAGESH of PhdfdctlirB aRd Yk@XY) - 5- f 1 uor o- phenyl ] - 3- (
6- met hoxy- pyri dazi n- 3-yl ) -urea;

o 1[331(AceiPipthidPLRAbIsBroLb R - PpyridiRs Qr-pRgNY | | - 3- (
6- met hgl -pyridazi n-?%él%-ur ea; o

o 113301 cAcendRiRaridinr HEPRRErluerg Py -Bpyrinidip-yivesai| | - 3- (
5"?‘[35@ R BT A0 - fuoro penyL S etby oy yikurea:

o i 3‘-,61dé\qei;g-.pigerigmégylom&-ﬂuoro-phenyl]-3—(2-methoxy-pyrimidin-5-y|)—urea;

o {3301 A ShotiaPLRab kst bR Ba ka7 Rheny! 1 - 3- (
A e A R o

o stBrdohestvhwineriding-yiexy) Stlusrepeenydahdrmethoxy-pyrazin-2-yl)-urea;

+ O RE oRR A 2UGER sl B o B oG pltiaadin .y urea:

o -BB-WAE00-pinesdin3BYIeY)HUBREBANS Y EEE@-triflapemaihyFidin-3-yl)-
fd? .0Wm ng group of conpounds are further preferred
(Tndividually and collectively) as conpounds of the

o [F-BsiEnoro-m(Bepytridom3-yaurdidojrploanungertipeariting- tHoatbbrylic acid methyl

f% nul ati ons, nethods of manufacture and use:
Eeoy,_ (1- Acetyl - pi peridin-3-yl oxy)-5-fluoro-phenyl]-3-(

o B-{BefFlnonoys-[By(6HrdethoBy-yyridini-gbsureido]-phenoxy}-piperidine-1-carboxylic

%{gm%&%ﬁ%:ﬁ%[yl - pi peridin-3-yl oxy)-5-fluoro-phenyl]-3-p

Z'ur ea;

o 1-{BFIEbroB-[8-B-hdthowy-byaies 8-y fanstio]piheadxyiHpipedidioxyarb@ylic
en %& 3-pyr |.8|_n- 3-yl -urea; _ _ _
f—ci/ -'ﬁeﬁlgﬁlaé'-" ©:(3- pyri di n- 3-yl - ur ei do) - phenoxy] - pi peri d

o i3B-[B-(6aTRABYyHiGinBY HurdRbRFfluoSsRhoxy}-piperidine-1-carboxylic acid
(Rg-é- 3-(1- Acetyl - pi peridin-3-yl oxy)-5-fl uoro-phenyl ]
-REtY €38 hoxy- pyri di n- 3-yl ) - ur ea;

. (13@3-(11;/Légmﬂqag;%ﬁ?mr-ggimrﬂL@%@pﬁew]@ﬁos)c;énéwﬁmﬁmm%bJ
- 3- idin-3-yl-u ;

. (19339814:/b@iwpli)@'\fieins%x@symﬁrflL@r%p@eryi]-.%ﬁﬁéw%ylswfﬁéwbszxr]dirpﬁﬂl)-
]lré4li ne-1 -carboxylic acid nmethyl ester;

( RE Z'1-13-Fl uor 0- 5- (3- pyridi n-3-yl - urei do) - phenoxy] - pi p
o eriddiirtcety-piperdingd-viexyasi floratp eyl @racgsyl-pyridin-3-yl)-urea;

e (H3=4- ] i@ B-{idx Bt 2 Yig=(Rl IxGiefvB=oham Ya-vi1-
§1_F1|>Osh<g n@ﬁ;{f §f"§f}?‘i”g3i ;ﬂ%{ﬁysl mﬁgggwyﬂ (e (LB letyBpyhiBHY5-yi]
(UWFa;1- [ 3- (1- Acetyl - pi peri di n-3-yl oxy) - 5-fl uoro- phenyl ]
- - t _ i i n-3- - i -4 . .
I A e e R e L S U R
ymeihplamidi; ne- 1 - carboxylic acid nethyl ester;
- d-{ 3- -5 - net.hyl i di,n= L) = ' -
NS b fanesufoh RN S Pk AR Keladlh Sl Bl
e (1HB-Alu$re-3-(Tuwethabeguifonypirendingd-floxtphpnyR8-(@HmetiBxypyrein-3-
)y])gmgél’yl ]-3-(6-nethyl -pyridin-
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3-yl)-urea;
(R)-1-[ 3- Fl uoro-5- (3-pyridin-3-yl -urei do) - phenoxy] - pi p

we@edodiosus3d - car boxyl ic acid ethyl ester; PCT/US2004/001069

(R)-1-[3-Fl uoro- (3 pyr| d| n- 3-yl - ur ei do) - phenoxy] - pi p

e Lne-1-sul foni c

H3dhu?r§]§:(%u@f°op'ger[ '%)( %ny%)grqyﬁgﬁ “BYRH$iur ei do] - p

hemya}nommernwiylme [3—ﬂu§|*d>|-5 qnm@thaaéwfoelylr&éérwhrﬂmy@ﬁy) phenyl]-
-1-{3-Fl uoro-5-[1- (propane-2-sul fonyl) - pi peri di

)Hr %y] - phenyl }-3-pyridin-3-yl - urea;

(R3:[8- (G%yléha AdiR- G[-ﬂ)—(n@rd@flgﬂlﬁon% ;%Inbfqn;ﬁ aeriairi%e’r-b%axyﬁc acid
onx ]- phen -3-(6-net hy pyridin-3 -urea;

(q’i)'le Vipmide; - et hanesul f onyl - pi peri di n- 3 yI oxy) -5-fluoro

/e(g}gizdg a@-}:@)’éﬁﬂlﬂlﬁly@xﬁ]&ﬂ{foﬁ‘@phen‘yﬁ% %3@9]4[5)9@%7@90 urea;

(%3 'i'“?@ &-B-ErRaivdsurisiondV)-pieistalphereal-pipesigine 3-qarhaxyle acid

rpgtﬁg er3- (6- net hyl - pyri di n- 3 yl)-urea;
1) 3 FI uor o- 5- 051 yridi n- 3 - ur ei do) - phenoxy] - pi per
| 13ri8=(¢-Caxpamen-pyi 913-Nldf?t§iﬁb -ﬂuarpmimnmdrnmndme 1-carboxylic

)((agjd:rﬁ?ﬂqzré:slt &or 0- 5- (2- net hyl - pyri di n-5-yl - ur ei do) - pheno

ridi ne-1-N, N-di net hyl - N-cyano-carboxamid i
3-Fluoro-5-(2-oxo- plperldm -3-yloxy)-phenyl]-3-(6-methyl-pyridin-3-yl)-urea;

P erS T pera B0 e o A RIR 3TV el P
-X{3-Fucrore35(6FBethexymaethyHpyyigini3eyl Aur8idpl-phencay Hpiperries dx
-.0i | di f i d di met hyl am de;
%%5%1&%&?&1&% *i}{é%%%]m ?glnfll SiCIperi Id:mﬁ 3}/y|agnxy)e_ 5-fluoro
-P(3eBy[6(ASstggmirek-me By hpytidiea:yl]-ureido}-5-fluoro-phenoxy)-piperidine-1-
1- (propane- 2-sul fonyl ) - pi peri di n- 3-

(ﬁg}b&‘}"{c %Cé‘LR}‘thyée% tidin-3-yl- urea; (S)-1 -[3-Fl

lﬁa{3q35=l (I:Bmpmylcdrbanmy[%plvéﬁdm B@ldig))-s-lﬂber@whylﬂmremﬁ)}fpyddlhe-2—
car lic acid nethyl ester; (S)-

o[a?ogyllj;oq %m tpyridin-3-yl-ureido)- phenoxy] pi peri di

?3;(31{% [sgA&mngnm r&élhl&jlf)-@wiklﬂh—&yﬂ&lr@igb}-5—§luorlo—phe)no>éy)ﬁiperidine-1-
-1- - es on I peridin (0):¢ -o- uor o
Cﬁ?‘P@ﬁV["]“&‘E %%?WH pyd?/l dlonps yl)- uréa d

(3B=Fiudra- sFﬂs errﬁetﬁoi e(thI-(b ﬁ-s%ri)sﬁfbfd@]lwﬂméno&ymbéﬁﬂlﬁé &
onx phen y pyridin-3-yl)-urea;, (S)-

-nmeth
'ﬁ%t hyl - pyrl di n- 3- y|) urei doj - phenox
)d—{SWI@@rblSj[!BEK% rﬁeth?l%’yh@%)d YI%ureido]- -phenoxy}-piperidine-1-carboxylic acid

dimethylamide;
1-[3-Fluoro-5-(1-methanesulfonyl-piperidin-3-yloxy)-phenyl]-3-(6-methyl-pyridin-3-yl)-
urea;
1-[3-Fluoro-5-(1-methanesulfonyl-piperidin-3-yloxy)-phenyl]-3-(6-methoxymethyl-
pyridin-3-yl)-urea;
1-{3-Fluoro-5-[1-(morpholine-4-carbonyl)-piperidin-3-yloxy]-phenyl}-3-(6-methyi-
pyridin-3-yl)-urea;
1-{3-Fluoro-5-[1-(4-hydroxy-piperidine-1-carbonyl)-piperidin-3-yloxyl-phenyl}-3-(6- .
methyl-pyridin-3-yl)-urea;
1-(3-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-piperidine-1-carbonyl)-
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acid nmethyl ester; (S5)-1
-f 3- Fluoro-5-[ 3- (6-net hyl - pyri di n- 3-yi ) - urei do] - phenox

WQ peopiopesse di ne-1 - carboxylic acid ethyl esterpCT/us2004/001069

(S)-1-[3-Fl uoro-5-(1-nmet hanesul f onyl - pi peri di n-3-yl oxy

SR bR Sl or ot Somrs,

8- [3ertl earbiss@ Hhethanssifb @ p esidint 3-ylogHpyabe]-ureldopyridine-2-
solvate of a armaceutically acceptable salt thereof.
[BENC 39ianiel owi ng group of conpounds are al so
fSJ{ﬁﬂ[eEU ety pipeddibiangdy)-8Lbotdiphetiy L uesidid}gsiiivel daarBsxylic acid
nﬁounds of the present invention, and in connection
Kt heir fornul ations, methods of manuf act ure and

3- Fl uor o- 'y ewi,% -urerd k
h?e ﬂ@y{ <(hycetyl-piapridn-3- éfmy? éﬁuero r@hﬂnul]-ar tRyridiRi2dy)-N-methyl-
-AbiaWMRye2004/ 064730 PCT/ US2004/ 001069
(R 3-{3- Fl uor o- 5-[ 3- Se met hyl - pyridin-3-yl)-ureido]-p
yAceB(pineridigi3ndoxy. ~§cﬂuom1pfaeny or@- rdeth@xmtayhmradm-&yl)-
(@33 [ 3- Fl uor o- 5- (2- et hyl - pyri di n- 5-yl - ur ei do) - pheno
yrrolidine-1-N, N-di net hyl - N-cyano- car boxam di ne;
ﬁ)a— -[[33!1ﬂcgwmpgnc(lrz?am&,quﬁflpyrprmamylirrusﬁidq}fparidioaz-udheno
Z‘r‘)élafa%&é ol idine-1-N, N-di nethyl - N -cyano-ca rb oxa mi

(19B-@3 ﬁft@implp@rldjnaxlwybﬁrflt@rmpmrwllémxeldaawwwmy] pyr
r1gf)3'(g {k%iy’]glp@g OIR%J- (% '4g> dlﬁlé prﬁ%\g 3 eﬁhéll erlcim -3- >yl) urea;

|- k&rlﬁeorm-ﬂ\(pwldinﬁatldwl)-phbru&daﬁawnd@as-lybwam d| ne;

NR)Cygllnlr)é— leg %-E&@%ﬁy 836 r%%&b-lugﬁﬁ nBQy?-'F\P,ﬁYJiﬁqB%ryl-

(di{)er@w{ea—Edarhmannl&n(e,pyrl di n-2-yl -urei do) phenoxy] - pyrro
b

PSR B M Y i PR RS S  hotpspne -
rcakboutamﬂ@ car boxyl | c acid rret hyl ester;

- 3- Fl - Id
eI A AR AR R G
(15113 @3- A{o%fyiFJpr@rlmnfs )[I@cyﬁ-e-flmtdﬂyher@},]%l-(@trﬁetﬁow byrmm@.ltn@}l) -Orea;

roli ester
(1r§ y‘%@%lﬁswné @%-%ﬁ uar%zfservll- dﬁéﬂﬁayxyp%@%&ﬂwwfea
r1o§3L(dl/xtfétylf;rbaﬁ&zﬁ)gy;tl@@/)aqmro-mmle, -BFARA-2-yl-urea;
ane- 2-sul fonyl ) -pyrrolidin-3
1y Bd)lﬁce% gwpc}jm@ 36%5 grfw_ogo WQnyl] 3-pyridazin-4-yl-urea;
1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(6-methoxy-pyridazin-3-yl)-urea;

(1-Acetyl plperldm -3~ #Lloxyz —ﬂuoro phenyl] 3 (6 ethyl yrldln -3-yl)- urea,

1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(6-methyl-pyridazin-3-yl)-urea;
1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(pyridazin-3-yl)-urea;
1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-pyrimidin-5-yl-urea; and
1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl}-3-(6-methoxy-pyridin-3-yl)-urea

or a single stereoisomer, mixture of sterecisomers, pharmaceutically acceptable salt,

solvate, or a solvate of a pharmaceutically acceptable salt thereof.
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ur ea;
(S)-1-{3-Fluoro-5-[1-(propane-2-sul fonyl)-pyrrolidin-3
WO gioangd73phenyl } - 3- (6- net hyl - pyri di n- 3-yl) - ur BEI/US2004/001069
(S) 1-{3- Fl uoro-5-[ 1- (et hane- 2- sulfonyl) pyrrolidin-3-
xy] - p 3-pyridin-3-yl-
[00@5 11- {3 ﬁﬂai%"r@t reup gt ﬁ%m@wdmr? Bihey pesferred (ipgiyidually and

colhé'cﬁ\)@}’ﬂ ﬁ‘%ﬁpbuﬁds( @)‘fnfﬁé Wrbserﬁ%h{/&itf@n?"ahh)mUE@rﬁwectlon with their
- Fl uor o- 5- 16&4t ane- 2- sul fonyl ) - pyrrolidin-3-

fm?‘f-‘??fd?'}&’ mﬁiW%Qf@JWfﬁ raagd yise: yr ea;

E -{3-Fl uor.o- 5- 1)13‘;5[_ hane-2-sul fonyl ) - pyrrolidin-3
. 1y 3ol yjcebriperiding-ylexystiupra-pheny e 6anethors ayrtin-3-yi)-urea;
o L

( qj A pIRHIR- f'%lﬂda’r%pbz{é%yﬂwﬁﬁ'dﬂ LIR8 i di n- 3-
o lijﬂjorgﬁfehmn}atl'@nggﬂfﬁgylfp}nendtﬁry?,—ylgxy) pglepyl)- -lw@@n -3-yl-urea;

I

o (1F?ao§(l§ér%pd: e@ﬂé}ﬁ@ rﬁa%llu@fabﬁe @ rLo?r{\?_fy-l):?%?}élfé;a'c@' Hathy!

(e§}ef4 {3 Fl uor o- 5- [ 3- (6- et hyl - pyrldln 3-yl)-ureido]-p

. F‘g’f 1 JA[(:EE/ &ﬁ?ﬁf i -B¥Lbro-ghenl bl B A dxy SelBRAM-G)-urea:;
. ((8)4 43{(B~AI§B’lybplper$in[|-3 Wy refflngro-pheny i3 ryBdiptd-ylwrea; do] - p
. B&?—?g?%ﬂd.llo&c?sr(gggﬁ@g%% I”Eég I;Jé‘:enox;ﬂ pfperlg&ns -1-carboxylic acid methyl

(eR)er:L {3-(1- Et hanesul fonyl -[ (R) - 4- rret hoxy] pyrrol i di n-
. yéqéﬁuo% ég%rypdlﬁgeﬁ%'réldg) p(henoxy erldf?lg 1 carboxyllc acid
(dRheﬂ:yléBuc{el Et hanesul fonyl - [ (S) - 5- met hoxymet hyl ] - pyrro
. (521% F06:8 )éy()l étgénueghﬁényegi?)gx&i|}1-_3§§Ic§)>é§/5-lpﬁer%yr|]:qu%'ld_in%-yl-urea;
o (R-113{ BACAtyEpibaits ShianysALOB)pHenpBBHEXYSTRSHDYHIin WY Grea;
. kﬁghgﬁ} _I lr% éy[hég-lq%t%grygnqin “A-¥:yreidoliphenoxy}-piperidine-1-carboxylic

Tcld3méEthyiassterb- (R) - ( 3- oxo- (S) -t et rahydro-pyrrol o[ 1, 2-c]
urea; . an

. @% {ﬁFM%%dg%@%e@%alﬁ%d'fcéys){ktgﬁdahamrexwlpeﬂdmex1ﬁar@pxy"c

@emhqe@rywlnﬁw) phenyl]-3-(6- methyl-pyri dl
or a si ngu{e st er eoi soner, m Xt u

. s(Réﬂé%w)F&&ﬁ%ﬁsﬂ -ma{banaseERm-eiReTIdin-Botepi- amr@/lls%(&methyl pyridin-

|)zarteg or a solvate of a pharnaceutically acceptable
t her eof . [00105] The follow ng group of conpounds
. éRHxﬁ%wFinéQrﬁa(ﬁpyﬂ@n Vhureidp)(aheaexul-eipgridipe-Tagaiboxylic acid ethyl
Ridrectively) as conpounds of the present invention,
and 1n connection with their formulations, mnethods of
o BNiflEEtupre-54aewyiidia-3-yl-ureido)-phenoxy]-piperidine-1-sulfonic acid

dimethylamide;

e (R)-1-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-piperidine-1-sulfonic
acid dimethylamide;

e (R)-1-{3-Fluoro-5-[1-(propane-2-sulfonyl)-piperidin-3-yloxy]-phenyl}-3-pyridin-3-yI-
urea;

e (R)-1-{3-Fluoro-5-[1-(propane-2-sulfonyl)-piperidin-3-yloxy]-phenyl}-3-(6-methyl-
pyridin-3-yl)-urea;

o (R)-1-[3-(1-ethanesulfonyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-pyridin-3-yl-urea;
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(S)-1-[3-(1-Ethanesul fonyl - pi peridi n-3-yl oxy)-5-fluoro
-phenyl ]-3-(6-nethyl -pydridin-3- yl)-urea; (S)-1

WO §®4/864760 0- 5- [ 3- (6- et hyl - pyri di n- 3-yi ) - ur ei dBQF/PRIBNOOH01069

y}-piperidine-1 -carboxylic acid nethyl ester;

)(-%ﬂéﬁﬁ ; l#%? °é|‘i>"np'%er§ﬂ£'“'§ )5 R0t dheRsi- 5 3 atngl oy rdin--

(YR}urda] 3- Fl uor o- 5- ( 3- pyri di n- 3- yl - urei do) phenoxy] - pyr

f oni ci d _dj met hyl am
((%'335%@%? 53?36"’3" ?*y?vr'@t%&ﬁbeww IP'P%r nﬁ) 19 NrimetiyliN-gyano-
ydaepaxhmiheny! } - 3- (6-met hyl - pyridin-3-yl)-urea; -43 WO
((%04/ 064730 _PCT/ US2004/ 001069

)543 H10F- ézﬁ?@l%hs[l@y(l@nﬁ@f'ﬁfﬁldq);nheapwmtpyrlymaﬂeNabqilmthyl

ch{ré&nﬁd,ﬂ@t hoxymet hyl ] - pyrrolidine-1-sul fonic
aci d di net hyl am de

(<§) 1434 810r9- %d%@ylsdlp@ -\-6reid)rpenppi-piperidigeirgulfonisiagisl - p

ry,ibnﬂﬁdeS) 2- met hoxynet hyl ] -
rro i di ne-1-carboxylic acid nmethyl ester;

(( -143F8I0ra-S e ermesuil-pPigin-3fy)Sjreigohphanoxyirainerigine- ppuifapic
%Ia?ﬁfd’e) 5-fl uoro- phenyl}-3-pyridin-3-yl-urea;
Cf: (3-o0x0-(S)-tetrahydro-pyrrol o[ 1, 2-c]
dRad dB- (BEwaﬁﬁwlfopﬂmi%r]d"B&yl@W FHfluerg-phenyif-@ayriding-yl-urea;

ST AP r AR PRy (onan RO Dl A R BHERS S

)ureaea or a si ngI e stereoi sonmer, mxture of

TSP ERRIES o L BRSNS A EORHANDS 2Bhdats o

%ldr thereof. UTILITY, TESTI NG AND ADM NI STRATI ON

e e e SRR T

asterare useful to bind to and/or potentiate the

TR0 R RienS Ry e ook R PRy 46 fisfuBRycriain o

‘Viyaded;at e” means ei ther increasing or decreasing

TR T e e Pl irmPoie 2 Aatort sipegier- e dPRPRAL S Frmethy-

toyEdinBgyl)-geaesent ative conpounds of the invention,

tgaﬁ %hfi r a?rri nistration can also i ncrease the _

deht *EEtore>-13-G-methyirpwigingB-yh-urgidelrRhenpramipgriginegtrparboxylic

'Ba@ rﬁ@tﬁpcgg[gﬂs pharmaceutical fornul ati ons and net hods
invention are used to treat heart disease,

,(ﬁ}:—ﬂ -d%ﬂFHJquj’é-[[:S Rsmethvipyrigin-gul)- l&@g@]eolﬂ(e@pxy} piperidine-1- -carboxylic

dREUARRSRKed) congestive heart failure, and chronic

congest ive heart failure; particularly diseases

48k b43-Eluetr- il H-medhyanesulfany hriperidin g viaxmtpheswll-3aeuidin: dleurea;

or h RGP _ttrdfisomer, mixture of sterecisomers, pharmaceutically acceptable salt,

solvate, or a solvate of a pharmaceutically acceptable salt thereof.

[00104] The following group of compounds are also furher preferred (individually

and collectively) as compounds of the present invention, and in connection with their

formulations, methods of manufacture and use:

(8)-3~{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido}-phenoxy}-pyrrolidine-1-sulfonic
acid dimethylamide;
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utilities include adm nistration to stabilize heart
function in patients awaiting a heart transplant, and

WO 00a96473¢ a stopped or slowed heart in resuni POI/ISINED01069

function follow ng use of a bypass punp. TESTI NG

(R s bR B Py e S R Blet P il Magd e utanic

AER dig@trlansids;, woul d correspond to an incr ease in the
f -44 2004/ 06473 PCT/ 2004/ 001069
8o SR Y BT AIR BOH-HION AR e Y Bl D N-dimetyi-
aq;t;ygho BreGiamidi&ase activity is stinmulated >1OO
5 Thus, AT dr ol SIS not. only neasures

h
LRYSriathioro- SRRty TN e oI R BRI LR Asimethyi-

aq;tgyghot@lrmm,dmé\ conmpound that nodul ates the cardiac
conere can _be identified by an _increase or decrease

Mﬁ)-@ﬂ% FiugresSd#-pxrigin- Sngwf%cﬂq)ﬂqhenw]ﬁy@@lldaﬂe-bﬁ@lmcﬁ@ﬁlq/

Q%rhét*?nkﬁakﬂ% a 1.4 fold increase at concentrations |ess

than 10 M rmre(ﬁteferabl , less than 1 M. Preferred

a(§§a;£§ Fitmrosn(ew ivlrireidomphenoxghpiresyiding dsNN-dimethykN-cyano-
e, although nyosin from other organi snms can

aI so used Systens that nodel the regulatory role
dR)@a[Bdﬁlumﬁr(3mv0@m$-sﬂ1umid@gof@nexsdipwohqmaeieulfc&mb acid
[o%éﬁ%m%é ernatively, a biochemcally functional
sarco preparation can be used to determine in
\KRb-BdSNTmeé (amdlm'zwyurefdm) pbsrzoxy]-pyrraligindelsiN-Biewthyh-N-cyano-
%?ﬁ’ S6k Nunber 09/539, 164, filed March 29, 2000.
of(u i dnal bi ochem cal behavi or of the sarconere,
i(BE Btﬂan@r@-ﬁlr(ﬁipund|Bé|=w-|uteidd)tmenéxyﬁiﬂasl 'eiir’rejﬂcaxibpsylis acid
Crﬁeglh@e feconst ituted by conbining its purified
du conmponents (particularly including its
r(SgGJf{aﬂ-'duo;o 5q 81 oretint-pyridint 3rw)astidd]-pHsmokyiepyriolidiod-1 asaeoxylic
prefarﬁ]g'aen is the in vitro notility assay. It can be
’addl ng test conpound to a nyosi n-bound
S(RD-G€{3€Fﬂld)r0-158[e¥(G-lmitgh)tl-lp9rld|N—6LyD)Ql|rewopbhém$<y}£mfmdh@ﬁ@ﬂtc‘arboxylic
S|l % r the myosin covered glass surface (Kron
835)? ®Met hods Enzynol . 196: 399-416). [00110] The
I(R)-\zt[smmdr@se(squnma YHUERI @D )YHeR oDy RbIRLIMRS 1 -b@rbm()ﬂ@aﬁld
potentiating activity, which can be determ ned by
MB%NY!$51%5g t he production of either ADP or phosphate,
f(8§-19233N1r6-595-(St0p arid-Redifdryl) 5 Frofdin-BGo | ridin-3-yl-
f(i ?eg May 186[ 1(%%8 ADP prpg??ctl onh?ar%@géﬁé@}wy 'din-3-y1
At ored by coupling the ADP production to NADH
i i t - - -
T A L PR ey
dvtigiBr3-YyruigBs or bance or fl uorescence (G eengar d, P.
I e fl -
e 573 @ ﬂ?&o 6Ff%géithzug%5§%bkfor§/§ eﬁdpnﬁ (1;%@% Fﬂ*ssgrawly:
r\ﬂtﬁ?ﬁltor ed usi ng purine nucl eosi de phosphoryl ase to

g A S e e R Sl
me@ﬂ@a)’i):ere@Pr ocC NatI Acad Sci U S A 1992 Jun 1,
%%-]r-]{h-ﬁ&ﬁé-ﬁ[)l -(%aﬁé-ﬁ%ﬁﬁ&%%ﬁolidin-3-yloxy]-phenyl}-3-pyridin-3-y|-

urea;

(8)-1-{3-Fluoro-5-[1-(methane-2-sulfonyl)-pyrrolidin-3-yloxy]-phenyl}-3-(6-methyl-
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(Biochem J 1990 Mar 1;266(2):611-4). Wile a single

measurenent can be enployed, it 1is preferred to take
wordotiopd7e0 measur enent s of the same sanple at dPET/E8ZM4/001069

times in order to determ ne the absolute rate of the

prat.ei ctivity; such neasurenents have higher
S?Yé'glinfgf%lﬁ'lvapartl cularly in the presence of test

o ERMIEB+HlSrbBt -(bihere-iSTIfbIAV)-pyRidEdin {316 ]-phenyl}-3-(6-methyl-
fl uala%is_ﬁﬁnce properties with those of the enzymatic

rRYE Y88, WO 2004/ 064730 PCT/ US2004/ 001069 [ 00111]

. T(R$I1 {emmmqs (ﬁr@?aﬁ@-Z%&ﬁ@%dpyln’@l|cﬂn13|-3£ln5)ly¥-pﬁéﬂyﬂ|-3 -@-methyl-
fas usi ng tiwell plates by placing the
el '8‘ '\‘J%“'@?t her individually in wells or testing them

o 1(8)-40BFUGr&S-[348-Prathy-PUIRARBAN)Surkias]- pﬁarngy}t[b@) 3 ﬁfe%xymethyu

protein conpl ex, coupling enzynes nd substrat es,
vpolidine-{1euloie agid dispethyamide: wel | s and t he absor bance

e Q8)- 4f{BlPRIo?§-€f[9—Q@-n€§cthﬁ%9mlH\@le) &Eldbfi&éﬂdﬂ/}?(@a@ n*é?noxymethyl]
measured with pl at’e feader. A preferred
r@’f@%”%&t&@r@xﬁ@@%mﬁtw %ﬁt%rsfor mat and a 25 L

. t I 8. - -3-(6-

R SRS (R & KNG B PR Slyorg ppenyi-2-6

HaekWeyrigin:3-{t0ea) J Bi ol Chem 269(23):16493-16501) is

- B eqyE e e sl IR R OlP O SHely

dheayll-3ourigioderiuseasr e added in buffers and reagents.

* 35223?3?%’: , g@ﬁ%@ﬁ@%l éonﬁ?eg}g?%g hr-‘}AP 2 r!)l i m zeg i -fluoro-e

qiheqyipB«6- nmmw@ymdmewl)gwab,s over the backgr ound The

TR LR eRe SRl hEio Ao A et S L Be oyl

qn‘yndlhes wsseg; .anf00113] Modul ati on of cardi ac nuscl e

fd i | b d '
+ PTERE i e o PEER Sl ey R B e S epenmiia- -
troetag-pyKdingeg)-aeadi ac fibers), for exanple, as
or Brsiidia STeo ) itk Stoeghisolieds i BEeIcBl goceptable sal
solv#te 2drra $0Neitd of MphariBiceutiantactepiabledizfianéreat. i on, but
do not retain all aspects of cellular calcium cycl I ng,

[00t1b§£ nodehe efibRINg % rolp afl¥GNbAGRS are bhftiRllarly PRof&féd anﬁ‘hdually
rane i s not a arrier to conp ound penetratl on,

and gelasively)@n compewsis odhhe aressat ir@/eem ABH|i BEonnection wnth their

fonﬁb%ﬁéﬁsoh%th&ﬁ)bf'n%%ﬁﬁe bAdeedtractile force is a
di rect neasure of the test conpound' s effect on

. SB1-498%- Eﬂwalﬁééﬁh%h?lsplpélf%ﬂﬁ?» 9%xy)@ﬁ§d+6%'ﬁ§ﬁ§fl]33%-ﬁqéﬁ%ﬂ1§yd})ﬂm 3-
npunti ng one end the nusScle fiber to @ stationary
pdsfreaiand t he ot her end to a transducer that can

. 'IS?-EH{B-‘FIJO% 9%3 (@hiefyl %W - Qti)l)[lﬁelﬁg]epﬁéngﬁy} -gife O\’ld'in%':"P-Egrboxyl|c;

force transducer records Increased tens
a?é‘f'dtfﬁ@thf/'l%éﬁ?r begins to contract This neasurement is

. Q@P H&ggﬁ{dgo g a?ﬁ?étﬁérﬁe bifdhy en(ﬁn ?%&?Ehédﬁ%p;fr@wﬂ@&l urea;

orten ctlva on 0
o rR8te-Huosep-(3-pyddioSrpiuredachepoxybipsieolidine-1-silforic acid
%Etﬁglgﬁno%al cium solution, followed by addition of
es onpound or control When tested in this
o rRMB; Flmrﬁdﬂrnelbam 2tshionyhvynolidin-3edaryedhenyll- R o-mathgl-
[ ridin-%"r-ﬁ)e ta cal cium concentrations associated with
ysiologic contractile activity, but very
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little augnmentation of force in relaxing buffer at |ow
cal cium concentrations or in the absence of calcium

W@ 2iwe/0&EFA data point). [00114] Selectivity foPCT/H82004/001069
cardi ac sarconere and cardi ac nyosin can be

. 3%&%32@%%0-%328 e&)yi g{:lriicﬁlg-ﬁpygg.hCi%gﬂ';hae%os)éie[{]%(-)ﬁreﬁ'loxymethyl]-

YEr8lidiet 73016 é&@ﬂ&%h)ﬂ%f&@ﬁ? more of the

O PR B Mo AR E e oR Da B eymethyl-

qgubwcah@mtoarboﬁ(%bbﬂméthymwnd s ability to increase
erved ATPase ra an in vitro reconstituted

o JBT I S Rreaydeat - et e v DHEO S slebais-Tdoro-

toheRPY. 8y FidihS-@ureal - rTy03| n or, alternatively,
i ncreased sensitivi tty a decor ated actin filanent to

o dalBsElugrerS-(Rat(Bomo-(FhtetipBydrenpyiralal Tt elpsarel-Brviaxy)-phasyll-3-

Wﬁg,hkg_ﬁ_df@geaﬁdof action, the effect of the conpound
on ATPase activity of S1 with undecorated actin

o fli-i3dreereS-(R)- (BTW91(%)-ne§rahy¢é@r@w@|[1 3-eloggrol-fofaxssehestyll-3-(6-
| ved, the conpound's effect on the Ca-
?@?Bgééyeﬁaiggﬁﬁﬁtory apparatus coul d be disproved. A
or gesieaiel stareeisonsern Mixtukeeohslerapisomens phareapeuligally acceptable salt,
solglEr1d doiATBRL DO RaRE AL AL A heibr, O
-nyosin 1s hanced resence a decorat ed
actin (conpared to pure actln filaments). In this
second assay activities of cardiac-S1 and skeletal -S1
on cardi ac and Uit tTESTINGAND ADMINISERATION | | anents (i n
4 permutations) are conpared. A conpound that
plays its effect on cardiac-Sl/cardiac actin and

[00266)di ac- $Aé skebetirils c’cECIhé Prede#t indettiodrare selective for and modulate
skel et al - S1/ skel et al tin etal - S1/cardi ac

an
thegkaiAC SYSPRRE: 308 A DS 1P PHEHP Yo cE PalBIAte &g a4y of cardiac

my68ih JindeaSihg A6d ratala wmomagas@a hydiblykéd AePalARGdeNnQhisi ddntext,
Vi vo acti vi t)l{ can be determned in cellular nodels of

m‘?ﬁ#’c‘ﬂ??t @eah ks inareasing @ ¢ecreasingyaxesin peliyityy Wirpas rfg)tentlate
me§ns ab iAbrehdel BRIty AMt Has Bﬁﬁsbéén d&éﬁnmebﬁﬁﬁéﬁﬁ%‘l'}{gﬁ%ntatlw
Wl ska BM et al (§ si ol
Cowrﬁaxﬁéﬁh%gﬂé’enw e twbasiw"sﬁ@a@m caR ajsedncrepge the contractlle
forGPRRAREAE mey§s fbg. that result in changes in
contractility can be isolated and the najor site(s) of

[00367]i on d&ber eamraiindgo ppatmassulial hforpelatiansarandc meltiadg of the
: a , 0 | oW
v, FEE 0B g fPeF T o COMRY AR MAF ol Tfyieg, of ebbhe o
decovrrenbated) cong@divel heart ewlluﬂean@ut ¢hmord¢ asanglestivel ehegtth failure;
parl e, SRRSO ARl SRR BERRERRT lgsonpL tnerapeutc
utllmesemmit adlmmiiWaeomrtcgatablﬂmdemeart Eumcimram paidntaawaltiag a heart

ted Hear.t Lan rff of .cardi
trar]as g a&q to. aﬁSIS EQ/%[ (%ﬁ%’ g Cibe@at]na é?sgrgm,g 8?rrr?qi\}1§§ l%followmg
usehefrmbypaaapampeasur es, and in ani mal - based heart
failure nodels, such as the Rat Left Coronary Artery
Cccl usion nodel. Utimtely, activity for treating
Teswmagt di sease is denonstrated in blinded,

| acebo- trolled, l[inical trials
[OO&@% Nl ST %I&oly&s is emn%yeg by myosin in the sarcomere to produce force.
Therefore, an increase in ATP hydrolysis would correspond to an increase in the force
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[00117] The conpounds of Formula | are adm nistered at
a therapeutically effective dosage, e.g., a dosage
wa@ edoftiogi7ent to provi de treatnment for the di SeaBET/FE2N€801069
-47 V\D 2004/ 064730 PCT/ U82004/ 001069 previously
man d e | evel ave yet to be
or SFBFIM Setfurdt cOREACIBBmIB (G esP gl elpe ot ATPase activy is
stngelatﬁdabh@o falddarhiis, JAER Hyardiysiimabeuly feBSurkd n]&%m enzymatlc

eferably about 0.10 to
ool Sy Aol it R SRSt AT s Foistes te
catd@clsdicordéledca boagdntned Btan iHeksasef & de%?'é%é%' il trhét r‘aﬁanof ATP
0, a 70 kg person, the dosage range would be about

hy OQS*fSobwweﬂﬂgp@&ra%th@F@Q@ aw 1o cbwmasxe @ qanceuiRtions less
thalid10 BM (n‘i’cﬂ& préRebbID $essPth&h a1 4. YP?é?é’r‘f'éd 39 B stBr LR Lhtivity will

da The anpbunt of active oun
emgR THY%Bdfé re@ uhpman @PU@@uﬁlﬁpugbénypéﬁ‘e @aratherorganisms can also

be%@dj eals@epd HASR884 15 ?éfgglat r&g I%Fuﬁﬁj[n r‘h@?s:ﬁ‘ﬁ%@fnbtéfe also

of the affliction, the
predeffechi strati on and t he Judgmsnt of the prescribing

[O@Q%f :1 ¢ Is ?rﬁg?lfn%fnive\?% %’iq‘%@erﬂggv ﬁ%’u&%ﬁ ﬁg&ﬁge%sgq%%a%fa on can be

usgth&r daterine inntitradiaes actidiyi forséxamplenas desdeibky inllds8. Serial

EERIER SRt 28000, RS, MRREL gt ppvor o o

sansbrasrea mulliding caleism semsitieit oVATRase] B@ItdIBis, can be reconstituted by

oo, 35 EVA0P, B SSBRHER b LB IR L8 et

compmannyam:f mybgn)aocummemrrmdm pedpadatitnng aier/atvnmnémy assay. It
ar utilities includin but not

carf B Pedis b Ay el ohoulid s PR SR AN Gpsering the
veloeityr ainasti hbametnthotsﬁtﬁ!ﬁd Yvert thanfglesineddviéred glass surface (Kron SJ.

| | | arl
1R DB AR e 0SB Ty Tectai 1y, or
[0011b) aoculrgs |y . vikd hte2Bd APRI BRHrEYSS RAEIIMS td fi‘ﬁ)}ogfﬁl pBteftiating

custonmary in treating the indications that ar€
actiyijyj whichofan the getegrifed by Eenitering thep eradyiction of elther ADP or

phc%ibﬁét'éaféﬁ lékérﬁﬁiééé cPe%EﬁcFétdQP 's%rﬁlgﬁ%‘béyé1'4f4%§ohlag 'g"%%g%g- ADP

solid, sem-solid ui d er 0S0
progyelipnaean alsg be matmtOé@cé by capinpdbe ARRweadsiction tuNABH oxidation

(us SPENSHARRs FFQWLF\%%S gfg%é %ﬁd IQ&ét@S@éﬁFf}UngS{eglénAéigmoIilibermg the

oundas can al so m ni stere
NA@bh el pither ray alasebanes ayefiforesesnca (Greedgany, depbiature 178 (Part

1530, 53 50T o5 (ol i LA g soducion

carf gre rg@fdiomcgwlrquWUnetmmsqeulpbesbmmsa gor adupde pﬁosphate
t

proglﬁgcfog\r @Vﬁ{ggélglg\%grea&ea iRE Jr%?orgy fgf{h {%Sgﬁﬂnq'f? gqjthgr ﬁ'gﬁ*@nge in

uni't “dosage
absadvance siArat iNawl AdadaScipUe8iAd98Dskin 1;890H2P38SHRE) or fluorescence

R Y TR K —

is mhﬁmﬂctelﬂak@a]hulﬂmé mwsuremehtsomeme Samé Ranmpl at ﬂlﬁeéﬂmt times in
te, sodlium

t ol to t
oregE RE HePrins 5 PR BB B KEORTL APy SUch measirements have
hlgberos;senlﬂdty;l yiammlargl mca&eprege:h@t bﬂ teﬁuwmﬁc&mdmaﬁﬁé\%ﬂsmllar
onatﬁ and th htel)s é %e
e 8 2k HiorBatontc Rpnsief ok it hsp et b EBmaate readeyh
anmounts of nontoxic auxiliary substances such as
wetting agents, enulsifying agents, solubilizing
agents, pH
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buffering agents and the |ike (e.g., sodium acetate,
sodiumcitrate, cyclodextrine -48 WO 2004/064730

WEOIAWE2804/ 001069 derivatives, sorbitan nonoPELU&1084/001069
tri et hanol am ne acet at e tri et hanol am ne ol eate, and

I|ke Cener al | endi n n the intended node )
(O b Tept BOTBALNGSHEST PRasARIEY N A MY HATEIE Reiion using
multividll 1888 aiy rpla%b@ume %%@Wﬁd@elﬂ'@%ndﬁf&faﬂy a#hilibotkting them in
0.5%to 50%%3/ a compound of the invention.

mixigtega PSRt AR tspm@blamignf@estamt paca@'ag@mmWoapwg enzymes

and "UNBIrates, ¥hd IATIPC cAPRAEEMe, added! PER Gklid IRE 8 élﬁEo?bance or
art; for exanple, see Rem ngton's Pharmaceuti cal

flugieseance of e%welmmm BRfenepndisnipaasuredyih amplate reader.
[O(FIEEPSV' V%”br@ferﬁeg%%tébd | Re@ddidd By g%lfévam : ﬁﬁ?%gﬁgﬁs%ﬁ 4L reaction

e I nvention can co-adm ni ster
volgrmar Mapwuvate Kinasefastale debydsogenase colipied engintre system (Huang TG

gﬁ%lcﬁh%ﬁPDag%ézlJ BIEF g@ﬁé %42%??%@ l@‘ﬂsgé{ qgtrf?easure the

rate o€ Al Benydfalysisar &aph well.t Aemillheesppreciated é)tyalncﬁetlh ¢he art, the assay

j | down- | at i , ,
oo 54 2400 I B o 4, YR revr
allqw ekieetic creadu@mentssnindebatiog periagls, arCloptintiaedi tor givedradequate

oo | S SRR B GoCY pToH 0rs
klneﬁmi sf dpirchyaigeydis whiahcihcreasdshte iginaletd melserremo:ofagé BEsdy.

tam t he _phosphodi esterase jnhj b
[O(ﬁ'ﬁs i non&;%du'rﬁH‘EP q%éf guiselg fiber £qq %Ct'@af%ﬁ:%ccaﬁr%? Gggsured
using detergdhit peehdabiized Uél’ﬂla@ﬁlbétg @BeITefdekd td 89 éﬁiﬁihed Bar@iae fibers),
preferred enbodj nent, onpositions w Il take the

- for 8¥amile: &S priggeribgd hyamaéia'aadﬂ eh@ (1P)cdnpardieyagn Pharmacol

2565) |7©4-@Q‘ﬂt @klhne@'c@r'&lgacmﬂe?s Ft8n Aedid Mﬁmbﬁgara%n?éﬂc or§anization, but
luent such as |actose, sucrose, dicalcium

do mb%ﬁ'at%' aspecief qellwar calcimppyictingh this wegreh siferseiyocaivantages:
flrﬁtﬁéré’éllﬁlaprmérﬁ@rahé ke no@%d bé‘m@f’ W%Brr%HGﬁH %néﬁ&feﬁh andW8cond,

acaC|a O yV|ny gyrro I |ne e atln | ul ose
calgigm gPnese @t&nu s ataneltedor Thevefare k@ny |n¢rem@tlheqon§@¢tllej force is a

dlr%i&Sﬁ@serefm ik HQé’id%mp%[ﬁ'L e RffeSObLHT éé’rg?r%ncc‘%&%né' Ofrension

g., In opyl ene car ate, veget e ol l
megpirigMmetsr ar@asdde by eesafirgupeg ecd pﬁtf@ yesce fiberclaps stationary post

ancﬁ @r%lgtﬁlar éﬁdlw 4 tran?ci s F@léi b&fHe&g@r@%(&bStﬂfﬁp Isg'etchlng the fiber to

Mposi t1 ons can
reml@\@seilavk ribe fmcsptearsdm@r recmrds amcraasteldvienslonmsuﬂnd fiter begins to

corqgc'tn%lgpﬁé/a%tl%ntqg\;c%aggglthghﬂrﬁaﬁg lférl.s‘fo%! ﬁgé Yh%nhger is not

a carrier ueous ext
allayvedcter sthqrtegl yActIvatlorebﬁmeobemreabmeed imustlet fibelr ds raceomphshed by

oaE o1 2, BT B Mol BhE DR bR P B2 boun o

porﬂrﬁp&\ﬁmndasted asthisanahrercctsnponnds of thelinvention causedidndhdrease in
for dlssouto [_suspen n.in ui.d ior.to,. .

forp P RIS ohrgralbng HEERT S ik Brisislekif st artie oyt very

little raugumhteman effitiercalin r@l@ﬂ‘ﬁgﬁddﬁ‘e? 3§ lové callblmhi yo@%meamt or in the
n ec:| et eo as we as the

ab%?é‘??\???% U'F‘(rlari%g%ﬁﬁ nd t he needs of the

[ocﬁmlv] ect . SEHeWRMS! for PRIeC RBIRES Saftond | MR 'déﬁilﬁ‘@“rﬂ sin Yan be
01%to 10%in solution are enpl oyable, and w |

detﬁrrglﬁgql qyfsqbﬁguw% Cardiss §agcqmere components and myosm | noneor
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-49 WD 2004/ 064730 PCT/ US2004/ 001069 solid which wll

be subsequently diluted to the above percentages.
woe@ipeeBd y the conposition will conprise 0. 2PQBAISE004/001069

the active agent in solution. [00124] Formnul ati ons of

ctive co u or a salt ma SO ni stere
mof, 6 g 4T BRIy Besausieritedmp P s fosifts SHINTHIATY those
obtainee biging 2k cardiacaguidalehter of i ne powder  for
insufflation, alone qQr in_conmbination with an inert

[00443) i er &ueampRUINdg aRYiy to inpreqRenokservags ATPasR rate in an in vitro

recBAstiited efar&Imdrbeadsay r&sblat He@ﬁlt %W? it HERdRES t0fnol&SBate of S1-
than 50 microns, preferably less than 10 m crons. USE

mypgin S@REEF\"“R@G[MOQ%?S% ﬁ@?sglviw ofta d@ﬁﬁ'ﬁ@}d getin filament to Ca*'-
act%fmp Ul gisthg Jli}?bétﬂM@mHeQQ W& pgséﬁé RRfeQlor aétﬁfneﬁ'[é' é'f%ct of the

for ny03|n bln I n nyosin IS ound to a suppor
coraepridurl O Peske a YWeﬁf iSin With siadregrated tantinafleeents is initially

meé&'ir@& na | \ﬁehbfreaé@ of %em?tg yg %bQérvE@ Cih r%@gﬁguﬂ%scéeﬁécp ®n the Ca-

bound to e support an e nyosin a asses of
resaémqnmmylaé@m @@pammhcqulbi\/m dispravefind\ sepontls morg séwitive assay,

carﬁ%‘églgﬁgioggb Utgeldéﬁtﬁz c{dn?plogﬂ&é DAY SactIh: %Lfgétal)n S1-myosin is

i nd ents n Screens o
enhgnpechin the, prpegridedy sadedorajsd aetirc (coBipapatt ta purkaactin filaments).

thl% ng&ﬁlgéseﬁ ct@ﬁi{e% )e(clﬁ g%%qcyg‘?—%?y%@n%ke%%n S g dgrfh\ecwa ecn ta%d skeletal
regwmteobaytlrofﬁlaamml ginnadly 4 hmrmstaliorﬁs)r areheamparedosed compound that

. Lnecl udi e rote rotei i ndi.n
dls%lggsai§ eﬁ%ft ?aggﬁ&sg ciaEJI |ni N §?{B %léggﬂﬁgal achn,gbut not on
skeletah;&rdal@etyls attr apd adkeletaHS1rddirdige actiningybicdisal cadsbay®nfidently

hor ,onassays, etc.) and the Bee, e.g., US.
Claé’§$éjﬁ¥ S qgydia C§1éf§§ % i ncor porated herein by

[oou ebler encmltlaEMEﬁ:BS of FORE VT eart Bé H@wrmeemmh%@ models of
erve to nor 1y describe the manner of usin

mva%%ma@evtv b%a ?ﬁ\sﬂ@%ﬁribsﬁ by Bopging|S. £4 at (§1996) AF'ert ﬁ’hy% 271:

H3@ﬁ%6MﬂﬁV\@%b@mle@bﬁ@19‘%? Anf ar Py, wmﬂﬂmz)l@qe advantage
aspects of the invention i s understood tha hese

of Eenmprosyte; mogs! 'i/vé@ats@ﬁveomaonqnﬁ] gystemes thaleresdlbge @fanges in
corftr%'cﬁllty BAEBE {sBltedstd ﬁ@?ﬁbﬁr s"ﬁé@s BF SStoRtdRby cfd Compounds with

| lustrative pur poses erences cite
cellabé apmfasr(f%ﬁa@r@alemelwémgmﬁ@@undﬁ Inmmqth@rf@uqvmg/proﬂ@o > 120%

.nc%@%ﬁé&%lz%d’@(n&%%@%é&@éPE%M B4R hartges in diastolic length
(< %pé‘rameheedw%sagmﬂm Hewrpasepinesnnipconpyr letixatian yelosities) can
theb& akg %{eut i M §?%"’?1r ‘?’r‘idd‘é@ ()Jucﬁ\/éns’3 édch '\Eé_l ’[hé\I Is%eg_lHean
(Langendorff) model of cardiac function, in vivo using echocardiography or invasive
hemodynamic measures, and in animal-based heart failure models, such as the Rat Left
Coronary Artery Occlusion model. Ultimately, activity for treating heart disease is

demonstrated in blinded, placebo-controlled, human clinical trials.
ADMINISTRATION

[00117] The compounds of Formula | are administered at a therapeutically

effective dosage, e.g., a dosage sufficient to provide treatment for the disease states
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SM1 SM2 SM3 C5H11INO Cl10H1604S C15H27NO5S Mol .

W.: 101.15 Mol. W.: 232.30 Mol. W.: 333.45 (The
w@red6430 | st ed bel ow are the total anounts usRCT/US2004/001069

therefore, 1/4 of the total anobunt was added to each

50 f .), F 3-neck RBF rac e
PreyPuTY deRticdini UiedRyTAn OSSP vels (UG ARt 10 Jaer GPltiEed for the
corﬁﬁtﬂfnﬂ@@f Wie lhvdrﬂloﬁﬁ éﬁ’ﬂ;réll@ﬁa liéll}ﬂ@d)s)e i 1roﬁ) al(»dl)t@@@fd)o’f 00lmg/kg of

O-sul fonic acid b 5 vol) ethanol
bOQVaW%'athé%feraQWcﬁbguew do ('@23 m/wf)bosiywy&agfa@md g1ast preferably

abdullion® oI Mg/kg%f%od? We‘n’g{h‘t O‘Tth@?roFJh%ﬁln@erﬂr&htb at 0 kg person, the
turbidity with ion of 142 L MIBE.

dosggp iiangsnveidd be @bpwtr%a e (RQthing trer dan@r@fﬁ@bwbczﬂ% 7\Relpg00.0 mg

perd éiégtE%hg q’nc?b‘? %ﬁ%‘b%@ﬁ%&éﬁ {18%at;of ‘gO})déﬁng\/gﬁEd%‘ Gl'\ne %Iﬂgg ?&f) active

cororxwedyad@mstem willeefl courseede depaprant oartae anbjavtearwgﬂ;seﬁse state
belﬁg%e'éf%% h;%t Sveri fgrﬁstﬁe %ﬁllét%ﬁ W%rrﬁ mr&@dschgd@e%? abmiistration
neck RBE Fitted wt a stirrer,

a Nec ni ca
and therjudgreensrof thenpresetling plysivitm sarexamipe, af likelykdosaaaerge for oral

adr@@f@irﬁﬁ& \%C}Lﬁh ]o% gbéut( ?’8\/@5%03%&@ ﬁér (j glawh%Fb%s gﬁ‘o;ﬁravenous

I'on Was war ne eat turne
adrainistratien 8 dikely idose cangeedowld becahout €0 &y Z0Q0 eng per day, the active

cofE5 kool RER b B R

[00ai8]or d 6Adinisgratién 6Mh8 campaundys dfeths MVedtlangothBe@%mﬁiedtically
BT R ———
agé{gﬁzég I\S&W%O%gﬂaﬂ'mles Gitludifhg, Pt &o??@h?g[bﬂwg? CMéII?, subcutangously,
mtff“ﬁ@ua'ﬁo ?@a?%]'@i\gﬂo'%azaowaa%ef&“ﬁ t igtrapery ¥s infragyscularly,

mtrbblﬂih@ﬁﬁﬂ vai@gnﬁllﬁPn%bfdllW‘tﬁhnt?é&UﬁHy \Bal zﬂﬁﬂ@&ehl@r&@@hmlstratlon
flask: 1/2 to the 50 and 1/ to each 22

aregupioqiany indreptiog thegjpdicatigng thajgrede sugject %féh% PECSERUN YA

[0 ‘Mdh MechRdiedbutill é@c,regtab%t&?rﬁ’;ﬁfsﬁmn@ﬁﬁlude%hmeml -solid, liquid
4/ 064730 PCT/ USZ004/ 001069 'nitrogen bubblers were

andy pegesP! wiesagai farBgersuchr agt a-@adebletsn eansuless. Pomsers, liquids,
A e PR et
adrrigistezed Busustslinedeisootiellegadiease dmwhmmﬂ@mq dgpobinagtions,
osrﬁl%tlctm&?:aglﬁgﬂahes@fgrng%l@nr%{egm 4el¥§&lraﬂ§ﬂ?{)ﬁ%%@g %ﬂfthe like, for
prolop§ed and/or timed, pulsed administration at a predetermined rate. Preferably, the
compositions are provided in unit dosage forms suitable for single administration of a
precise dose.

[00120] The compounds can be administered either alone or more typically in
combination with a conventional pharmaceutical carrier, excipient or the like (e.g.,
mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellulose,
sodium crosscarmellose, glucose, gelatin, sucrose, magnesium carbonate, and the like).
If desired, the pharmaceutical composition can also contain minor amounts of nontoxic
auxiliary substances such as wetting agents, emulsifying agents, solubilizing agents, pH

buffering agents and the like (e.g., sodium acetate, sodium citrate, cyclodextrine
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nol) acetic anhydride ride was added portion-w se for

2 hours to ensure slow off-gassing. The reaction was
w@bkdoamert3a o stir overni ght and was deened conpPE&r/8S1994/001069

TLC anal ysis of the aqueous and organic |ayers (100%

corBliuan Epital Peiieelosie ¢t Bl dRitaacaiea i nlemipe plegte. and
thewdike) relasnmally @ep@qdidge 0l thel mmae@rmodetomndmmraim,

phagiabeial PP miaisn Wikeanta g p.0s8 B Sl st R AbR 0.5% to
50% C?faﬁefght ane éor’ri@omé7of6theriménn§ﬁdlAtfnjalhhémbb@r@atpeepwmg such

and the sol utjon was stirred overnig (wi t hout

dowe Jawys ammknovay or ¢dll e @gparent de dhpsgrakiiei éfas g feroexample,
sed- RBingtd® PHaapkde libainlselonp®s haRek PhSishirdgt rcﬁin‘?p?any Easton,

were split into 4 L quantltles per 20 L carboys and
Peqisylyeeld- wi th 1690 L (8 L per carboy) MIBE. The

[0038] Ut | ONG SRfitichOthelcdniOURds offRe it ARHON 85 Bétc ﬁnéstsred with,

SO|IdS were filtered and concentrated to af
an%gtf@wpizarrrwcglswyu eqrapesdions y elanovindide, ( tdilessr enedjahal agents,

o REgEaPSeekl: ShLRNTR A 25y 08 o8B o
inclgde, for exampler theeapigrt hat @tar@\u@e pfogmzsiorl o®hpaft f it by d own-
el el Epr R 1 S M i
renilelinge.g., ASE. Dbk .or\BEblockess); erdpldsethahiproee tardiaedunction
I h f %2
o S o haPPLEhS A, mb € Bl Bl e 5
adrlanérgmeaborﬁ?ﬂ;s!om);ampmedr whé mlmphmdmtmgﬁsnhlb?rh aﬁingﬁide); and
[ S ,
et e O R e
[0O2Hst t em orfd srefeRed efibodinhait ke wmogh@fsgmd té{Metthe %rﬁ%f a pill
or tgglgganLd gf*yngtbg yosq%ﬁ;!pﬂmmh\%ggérﬂglﬁl %legg wnt&%@ g tlgg Er%rg@@@t a diluent

sudhO@l; elﬁctb@e 05@E:rb§b adicalblﬁﬁ?{ bhbél:fha&at& tlﬂfé $iRé; Ub' RIBri€dnt such as
43 nol api ece) and 058 kg

ma@'@?%‘ﬁ" rrﬁie?relt‘f'n @IraztB‘F e“‘ieﬁ) @Eb @(gb'ﬁﬁ)‘?reé‘é?h i A 45t8'é§>hL S(LQT‘ acacia,
polwﬁpmdlﬁg d’e?katln @E’Illﬂt?s%) cé%%s@%ﬁatn@é%‘?%é BV # ardotRer solid

rs to the rralntalnlng anlnterna
doqas&ﬁ@mtmp%wcﬂféi @W@Bﬁc solufiga o gYgRENsiAN d€0r.ri @ranyleng carbonate,

t eck RBFS
oSl 0SS S R el P

[00824I i ng batuld@harre@qeamaﬂwads"tmwtrml%commmmahsfor example, be
preéel%ga@ %Ts§8lv\flwﬂ?ﬁf§he 3R 2o, AMcfle! EGASIRUEL RFTed BBbve and

gen'for a nm nut es
optiohalr gfwmmelhtlcal sdjLvanitoim efcaprierOelgy, Water,95alinel d3queous dextrose,

glygérg’lf Siy%lg,oétﬂgﬁél ro?k?l?@ﬁlger)]?o (‘o]rmsg’ s%luﬁgr% ig S?Jspension. Injectables can
be prepared in conventional forms, either as liquid solutions or suspensions, as
emulsions, or in solid forms suitable for dissolution or suspension in liquid prior to
injection.  The percentage of active compound contained in such parenteral
compositions is highly dependent on the specific nature thereof, as well as the activity of
the compound and the needs of the subject. However, percentages of active ingredient

of 0.01% to 10% in solution are employable, and will be higher if the composition is a
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in 2.43 L (1 vol) NW (1.22 L apiece) that was cool ed
to O5Cin an ice/brine bath. The cannul ation | asted

wo e004@64760r S, mai ntai ni ng an i nternal tenperatPCEUREOOMW1069
105C. The solution was warned to 705C for 11 hours,

d d |
soffL B owll S5 SRt Siie I dhésettredespantagnsy) Profaiably the
compbsitidronill vempAsHd 2298 BftheRRtVeLgydnb irosdidion. 50 L
extractors with 54 L MIBE and 54 L water. The | ayers
[0Q42Ak seﬁam'@fbonszm dhe AEVE FRREENY QY arsaliaray @é@(b? @gministered

to WetrBspgrdtdry WaEtkas aﬂ“@er@&ﬂ’%l* Q&G‘tlonqbgé‘ﬂbﬁulizéb/ ®F 8s ‘éﬁﬁ@rofme powder
washed with 54 L 3Xt)) wat er and bri ne.
8

fordpgyifiation. alape or #y frpbipgtan \%uarmmegwerfa@resuohua& I@sateae dnguch a
t
ca$ e prﬁﬁrgéléﬁ o ﬂ"l%)f?lfl‘ilﬂétg)n:}'ﬁgé Fjleétgqeg%s %; ?E§‘§ éﬁ'ér?%(? Frkcrorg\/%ré%erably
'esgrthqryﬁer@lcz%sc MP' 3 a nd 9.2% CWP 3a and 98.0% ee)
[00130] 1 D. Preparation of CVP 5a 'Yoi FI OF
Step 3a F NOONXR2 \ I NPd/C, NHMCO2H N +v 0"0, &\NH2
3 CWP 3a CWP ba C13H15FN204 C13H15F2NQO2

312 0388l e 58 s Wi 5049 s o

scragmiogtfer onyesin bindiey, ehyosé |slb®rrdftotaesupmralanarmumhpm of the

B G R Earoy Aot @ T i Gl b ihoton can be
bodlr’ldetbrmavsllmpmrt argitte msm addadl Glabswmohtﬂmbhes Smng Whlch novel

o B LS00 DB e TS RT3 o cgoms
ideh¥iedidn |scr(e3n$l0f ghenfied] libragiks, pbptidd avidleys, @fc Lofhrkdllar interest are

f OV 3 & CMP.3a in 4.54 L .
SO Ao R SCIGRE SGHEn Tk Bt ot 4R Fprein Gad. A wide
varwny aflgkshlyo Ay be. detdlfol tfh|sViﬁJr;)ose"f\?lfchllé]ﬁ\gI labé&ISd ﬁ‘tﬁ\ﬁﬁ?@i pFo@em -protein

he flasks, The solutions were warned to a gentl
b'”F’@Slﬁﬁﬁaysaﬁ[?CHOP%?t{& mghylityshift gppayg "pmsmaasﬁgw forARRIn ipcing,
funﬁ:@éﬁﬁﬂb@sdy@ @&ﬁhéryhéﬂé@éséé@§ ét@?ﬁn@ﬂ’féqmed@ﬁ eg'y?tﬁsflﬂéitent No.

hour s. reacti ons were deened conpl ete
64@?2 387, IRGIRPIEtodNaseiB Y MEiRIeN§eai n) and HPLC (I PC
attached), and were filtered through celite and
concentrated. T he concentrate was transferred to two
50 L extractors, and wasEXAMPLESi oned between 47.2 L
MIBE and 17.7 L 3N HClI. The | ayers were separated, and
[00126] WO 260 fdlewingeexRIplasSEOG4Io002Edally densribe ginmesner of using
the%o@e%’é%rﬁfeﬁqglé”tl&ﬁ :f%\}velﬂgéq S b theTBst HBURE WBntemplated for

| ayers were neutralize
carrying out various aspects of the lnventlon It is understood that these examples in no

way serve to limit the true scope of this invention, but rather are presented for illustrative

purposes. All references cited herein are incorporated by reference in their entirety.
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with 3.54 kg NaOH to pH -7, then 9.6 L saturated

sodi um bi carbonat e was added. The aqueous |ayers were
w0 b@a/oewsr acted with 6 L (3x) DCM The conbi neRCT/US2004/001069

organics were washed with 18 L brine, dried over s

odiumsul fate, filtered and ncentrated t o yield

3.06 kg of CMP 5a in 75% P@Pge'gs a thi ck brown oi |

(t

UN~IStep3b,\2MHCI/Et20(]\I ~ ONHZOPJHZ
[00&@?] CVP1Ra Ebfdardioiol SRILBHI7FN202 C13H18Cl FN202
W.: 252.28 Mol. W.: 288.75 (This step was run
|n 5 batches using t follow ng representatiye
procedure 2+L ;;[ggck RBF equi p wi th ol i ng
bat h, a%.;tgr_,on (E ngchani cal jrrer,
t her rmcoupl e and n| rogen -beb%r-er—wva p 3P Wi £h
nitrogen faMmat |l easM2 en ninutes. The BMask was
char ged W &tiN®. 612CKH%2. 43 ol ) CWP 5 5HaH‘ar312. 2 L
(20 vol ) MeMP1-15 e vERE:30 The sol ution Wal“éd8Ped to
05C in an frﬁ@é%bﬁ‘t@ n?rghg)erow@re%hé@téran{o%n{%ééel) 2M

HCl in ether was ropw se for 20 m nutes

mai nt ai theieépre.Hé of Hteetp’rahamou@mr@ldgd & BRIN0F0 b Besk.The
FOI?‘)‘]SGHL' ReSt REFCGRlor <40f géd %thoagﬁrecﬁgrﬂcalhﬁrrépldng?rv‘ﬁrﬁogen

tered under a nitrogen at nosphere and rinsed
wege charggdi Wity 40.y 6 &oHy$. 1&(15@] S)-(MNgamphor-il sk cid Shlt2), 23.3

- 23 AMMELABIUT 5 34 OYE 50, AL B3R ghe U5, e

solyircm waDtheo Ordught founibidityvithabe additi®@vofeM2deMTBEO Oh@Xolution was

g GUTABRERHST GV kol e Y SLER el 1

LZ_BSM[BE.EBI%NEG GEOMIEBEatoIaffoﬁl?.BI:BBG{g:NBﬁh’Z sdid (35%\lyield, 75.8%ee,

these num ers are an average of he two lots ése solids were charged to a 22 L 3-
L8 0utbelire ol {Re fwo Tots. " These <otds

neck RBF fitted with a mechanical stirrer, thermometer, and reflux condenser. The
flasks were charged with 10.7 L (1 vol) ethanol (absolute), and the solution was warmed
to 65°C. The heat was turned off, and the solution cooled to room temperature
overnight. The solids were fiitered and rinsed with 1.5 L (2x) (1:1) MTBE:EtOH, and 3L
(2x) MTBE to afford 6.95 kg of SM 3 as a white solid in 22.6% yield (theoretical
yield=30.79 kg, purity=97.2% ee).

[00128]
YO
N

O Step 1 O

“OH Ho,s~ © _Aez0, NaHCOy “OH

SM 3 T DOm0 CMP 2
C15H27NO5S C7Hi3NO,
Mol. Wt.: 333.45 Mol. Wt.: 143.18

(The amounts listed below are the total amounts used; therefore, a proportional amount
was added fo each flask: %2 to the 50 L and % to each 22 L extractors.)

One 50 L and two 22 L extractors equipped with mechanical stirrers, stoppers, and
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DI PEA, DCM Mol . W.: 372.39 (crude in DCM (This step
was, run in 3 batches using the foll ow ng

WO eae6sBt at i ve procedure.) A 22 L 3-neck RBF PQUUAe«001069
with a. cooling bath, nechanical stirrer,

.t he d b
i3t BUERSRofere; Pirasd with dirogen opet 1oAY M g e giractors
weldOciZH§4d QM 75321 R@RBBJSQQM Q&it@ﬁ?ameﬁ:h@iﬂ@%nwm L. @4bl) water.

sy 6} 0%, k8 (2P R4 0D Tog Maiied b xiagipr Fellawed fy e-adsition of
2709 ﬁ(‘ﬁ’ of&ficHiBbineflaREA TH SoffighdREre stit@d F&1 38 i) th&ks2.36 L (25.0

coo ed to 105C in an ice/brine bath. The reaction was

0V&59d9ey pastiorsyiserfgr £ TRoRy o engite sipw off-gassing.
Thé F&ééhb@ﬂ/a&‘@ﬂm fostif 8\%%|bﬁtr5?ﬁr\ﬁé§’ée%n?ébdco?ﬁﬂlét6%gﬂ@r analysis of

three hours. The reaction was nonitored
thenaqueHd|andt ergpnig dexass é1000A raqthanol/niphydrirnHste). (Trmreactlon was

co&fehﬁ‘&t@@dénd 589 [hReki VY Sddd b s%i \8%? t%ﬁ?g\/%t gﬁge e solid

five nore hours, and anot
Waﬂgm itweas divided betvmnéwo gPiloieusd ﬂopﬂ@m fla@ks (1558 keflask). 24 L (1:1)

MJ%%UWJ[?(I;BOAH vvaé QOUI‘ I n@o%‘ﬁﬂﬁ%t r act OI‘ 4:?1';62 mor? sodium

bicarhonate were agded )arwam rsalugon wedistirred overaighb (vathewt wqmdm) The
sol@gﬁljefr% fl’iﬁ%rewaa%d rsBd gﬂp tLh(ﬁr]_ g&'udf‘lés'k @ﬂ@géuﬁegp%%é The fitrates

["or orre rs we
wetmﬂolibinyamlcqlhawmes W’SZQI\JaShEbOthBtI@ dilvted with (1598 L1@B IypéI) carboy)

T?%‘é?ﬁj’rrlﬁa Ss&ﬁ*tig{]sg %Eﬂ for ﬁyﬁc;eu%\.ag%ﬁ-\% ﬁ %{:l\émgétsgflsgﬁ%s \lfv%re filtered and
cormentr:aied it; gffd)rd 292k EMP 2 §t m% y[eDDA83 Yellowoil (theoretical yield=2.98

Pur. t, Formula | '"-f:~OF OF NIl 01
kgﬁ“&b’ggi d&;“ Ti) Concentration OHH U ,0 | NkN-

Et OAC | 3) H20O
W“ﬁ?lturat' 2R RB) . W .. 372. 39
1FN4AO03 (crsude in DCI\/p W. 372 39 (T

sti\ep was run in 2 batches u3|mg the foll ow ng
E]epresenta&' peocegdpue. ) @tejcr product of /@
phe 1 F DCMcygesnog oncent 1@t ed” ao. 355C und 0 ‘F
v ed pre sureMwN\ttﬂbgoeondens gﬁn ceased, then dur3a
13H15FN

QhEHour longer at 455C ,The co C13H1sFaNO,

Mol. Wt.: 255.26
Mol. Wt.: 143.18 NaH, NMP, 70°C Mol. Wt.: 282.27

(The amounts listed below are the total amounts used;
therefore, 72 of the total amount was added to each 22 L flask.)
Two 22 L 3-neck RBFs equipped with cooling baths, mechanical stirrers, thermowells, y-
adapters, rubber septa, and nitrogen bubblers were purged with nitrogen for at least ten
minutes. The flasks were charged with 0.884 kg (22.1 mol) sodium hydride (0.442 kg
apiece) and 4.86 L (2 vol) NMP (2.43 L apiece). The flasks were cooled to 0+5°C in an
ice/brine bath. A solution of 2.43 kg (17 mol) CMP_2 (1.22 kg apiece) and 0.058 kg
(0.85 mol) imidazole (0.029 kg apiece) in 4.86 L (2 vol) NMP (2.43 L apiece) was added
dropwise over 1.5 hours to the flask, maintaining an internal temperature below 5+5°C.
The solution stirred for 2 hours, then was cannulated into two 22L 3-neck RBFs
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were transferred to a 22 L 3-neck RBF equipped with a
heating mantl e, condenser, nechanical stirrer,

wo b@amereupl e, and nitrogen bubbl er that had bP€nUS2004/001069
pur ged vvith nltrogen for at least ten m nutes. The

r ot ova srinsed with 14. 5 L ethyl acetate
caliRP A (NG LRRE. BEOHEa] S RS BIels weadbrigse, FibRe septa,
ancsnitm@bnrbuwaférwamﬁe@puréé&@ﬁh hittefeasr stoelaedtérpnrmn@@ and

eraturefor ten m nut es. e s ensi on was
Chalight] Wl BAOBE of 37040 HEST ol S eI ANRRSEI8RR ¢4 28 apiece)

in ﬂEth(hﬁolﬁgMEt QI_OZQ lgéﬁgé@')'thé’t wasQRbRE td 05X an |ce/br|ne bath The
nperature. The solids were filtered and washed

carp;lulpngn &stfd for fgrrours, Maintainipgtay igtafal éerﬂﬁ"?r@ﬂ”%tpe@!%@iﬁoq The
soIJi‘?bn%&@WéﬁnedTﬂ)W@@‘étf@ll $1 W%[u% EH@ Wastdeéﬁgdeédnﬁ’pqetE%yaT LC (1:1

3-neck RBF equi pped w eatin

he)@@ﬁﬂé?@@me/ PMAsstaingd moﬁpo@aﬁsdtapmd)usigo@pwgooms cooled and
pod?ﬁd" hﬂﬁ'f&ﬂj 51 é)ftr%rctor§ W%'ME éﬂdd&f‘ it Tth*éblgk@é were

been pur ge wth ni rogen or at east
separaied.cand fgeaquegsR lawes wa$ereeestﬁ@nt@cedntw 3 LIMTBEL Tes epmbined

f e
orsif s YRS EE TP SR (N ER e RGeS TRE ipicg were
drigdoo eefr fsodiging suleat&,gfiltefecaan@fcmmtra@dsfol aftord At &g f teainixture of

Cl\ll\vff? tac?@g 3a. .Eaéls%} ﬁé{lcg?thegre @%%ﬁﬁﬁﬁﬁg&%%@ﬂP 3and

con stirrer,
92f/heMMmrpi%0%m$)n|trogen bubbl er that had been
pur ged W|th nltrogen for at least ten mnutes. 11.6 L
[o0Rn30]e ' WA epalztivg e @pEh t he sol ution was warnmed
to 505C4 or 5 hours The heat was turned off, and the.

sol ut Yn was al I o to rcool t%trgom t enﬁ& atare. The
sol ut C f QrycAnIRGON cl f 20
hour s i e |w ered—and 1T n d F{%‘ZS L

wat er They vvere then char fed pigpH N22 L 3 r?eok

equi pped OMPtsh a heat ] 3Fhantl e, condenser R frani cal
stirrer C1sﬂ14ﬁ&0rmcoupMe3 “ahd, ni trogen bubbl er etz had
been piFig¥eseft h nltrogen Yor at | east ten M Rutes,

and 12.5 L water was added. The solution was warnmed to
505C for (Bheameunts "SWF\é’el@MW?ﬂF%t%ﬁ@oﬂmsﬂ@ﬁéd and

ri nsedth@\’éf?rel‘mgbflthé"ﬁ)tt& mdaRtwaY é&i%dbte d8kh 2¥ @Cﬂé's'.m at
505C ord f-white solid. The sol

Threper2t hkérnegp RBF8 Eqwmderwﬂhamam memﬂﬁéntmat:fmlqah stlrrers
theb‘@l Gl 9&%@3%\%’5 h?r(f;&i @ﬁo&fr\t frébdfep &neégﬁder rét‘? d['en for at least

ter vvas a S pOftIOﬂ
tenguiniigs. ibe dasks wereathaeged Wlihrfééﬁﬂ kg (19 witl) BJ/C, and 83.62 L (3 vol)

mgg;%f w%@ C?LW B4 ng( ¥ p%%rof\é%&m 3t eIt &t En 40 54 L

| 'e "conmpound,
(1 ¢&®) memama Mascétew ehargmﬂr itadithe 3a§MSo>a]1)i an faddiipoalph&hyll }1 vol)

13- d
e a0t MR, T Bl LRl ¥ S, o
solmﬂnl df)5=(978kg7%0a41d109 Pa0IGLE | &62 L water was then added drop-
0 6- re
wisk, G PLSRRGSo! o0 TEs Pkt Bectidd) SRR e (i
heia@@iaée}tor’z’éXPN(AFétameahd BPLEZ! 1RC aBadHedpramdSweretfilterddfthrough celite
anoe conc}/ezﬁtrgt‘e qj hed Ic:gﬁcentrgf%rvplgsx lear?st,fgrred fo two 50 L extractors, and was

partitioned between 47.2 L MTBE and 17.7 L 3N HCI. The layers were separated, and
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Boc 1) NaH, DM Boc F N2) F N 01 'OH 0,101: N

COH17NG3 F (~ NO2 C1l5H19FN205 Mol . W.: 187.24 Mol.
wQO'\2004/08260 32 A round bottomfl ask was charged pET/ISIONM7001069

(300 niL), and NaH (12.8 g, 320 mmol, 1.2 J -56 WD

* the. 2’@4@§ ﬁ’/glg e@?@?ﬁﬂtﬁ%ﬁ ?Qx%%gl?ﬂjq%heaquue%hls aryglgs v'venree}]eutrahzed
wntmstﬁrkglﬁam_wte PR ~73 9.6yt d d .
cags et Verr e Frbeiod ewmﬁ)eal@??@i?ﬁ@t P L s e

wasiduivitior 8of behé | dridadVer seBRIZENIRtE, FfiItegad §a&)c Bh&dntrafed2 o yield

o of e B e R D SR 57 et wrcnaos ko

purdl+90/ed dn@ 9sargebp room tenperature and stirred for
approximately 4 hours. Water was added to the

[0018fct i onpi xt i {on m xture was extracted
wi t'h et hx:fuacet ate. The organic |ayer was washed with
a

vvat er, sapurated sodi um bi car bonat Yand rine
sol ut| on Th rgani cs Ve an dried | um
sul fate, (£ 1114 and Dwagept r at eq, Cegl, ﬂu]e was

purified by Sili cxechr orratography usin

di chl or onet f¥R&2 and 5% nefR&nol in di c%sﬂ'r"orret hane as
t he el utel\);i 13{2‘5@&1 39 g of (R)- C;f\;jt ’;2
tert-butyl-3- (3 nitro-5-fl uorophenoxy) - pyrroﬁ i di ne-1-

I / I
AR 25 RS PR o A Aol
A 22doRyneak KBF dquiped WitAdd €Falihg bEthBan ddittiGfund2!, @dech@nical stirrer,
theg’\gécqli)ﬁl%rwﬁ W)g%r? gggbizlé\lrz v(\)/%s %5%r\@ hopl”f)’rggerb od'fa\{vleast ten minutes.
Thé Rpskt @\ga‘s &J}argéd Rith ?m R (248l mﬂb mtngmxahd PR ol (@divey ethyl -
-1-c 0X te an a a [0) 4 %

acsigfegel BriqUieh wrsooiec Gist 1 anafe hpranaiby g T geiy 82 mo)
2MsHOlrigdeftef Wés hodes. dﬁBbﬁlsbefcﬁr Q@emmsesm mEidti@Sthe internal
eous

filtered thr h a ar and .
tomRerGEE G0N 1O N6 OB SSPS 0 B AAS ah DpoAnd the sold was
ultc#@dﬂ Gﬁﬁ'érréihﬂ?r@gelﬁ Atrh@bbNak Aided WitS6.0US (10 J/ol)o_imm The

fl h '
soll(d| wa% Q%%gg% %C(ng%a%cgq%m for 20¢ays ey en%%r %QgércgfoRél\%l1nﬁl 99%

yiel ds%rﬁ&fﬂ%@e %lb%trbéréﬂ‘eai%!dmrowgﬂ 'p§r|1¥/1=94 z%eérMT HRIRY.

xyl pyrrolidine-1-carboxylic acid teft-butyl ster Boc
[0053£1| Bogg F

Step 4a N 2N o0 2

(/j c’/O Q, s AU Q\l
N7 (o) NN

NH,HCI Eﬁ/ RSM 2 H H

RSM 1 <z CeHaN20

N Formula l

C1aH1gCIFN20; : Mol. ‘Nit.: 120.11 CoraHor FNLO
Mol. Wt : 288.75 1e7i217 43
DIPEA, DCM Mol. Wt.: 372.39

(crude in BCM)

.. {This step was, run in 3 batches using the following representative procedure.)
A 22 1. 3-neck RBF equipped with a.cooling bath, mechanical stirrer, thermocouple, and

nitrogen bubbler was purged with nitrogen for at least ten minutes. The flask was
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~NNIO N THEO,, I / ONH2 OHH C15H21 FN203
C22H27FN4AO4 Mol . W.: 296.34 Mol. W.: 430.47 A round
W(bmotmmm ask was charged with triphosgene (3gpPC0S2004/001069
1 eq) and THE (33 m.) and chilled to 0OC. A

Ch?s;"gl%%)w”gn &1 510588 reiRon e Udzbb o deh enioromatians. Th

soldtlcbrSWQf, @Wé@tahw @immﬁg (8988 nidh, D@EAUWQ!; ch&g@&) TRBSolidBn was

was add r OpWi se tothetr| hosge

CO%@QJ iR 1Sk CriR @W@(Pmeeb%as THPITBAan R BIARIR Wit 815 kg (5.489
mo‘l)mﬂ_zat M@th@%lut@ﬁ wakiRed fd)fooﬁptemp@\%tﬁt% anﬁ Sl bR r&Y hours.

R)-tert-buty CE)S am no- 5-f | uor ophenoxy

The yegcgpn masemm@ae b yI-6t(d:9(pethagol: ety @ﬁ@ﬂate/ﬁl\ﬂéoﬁtalhhand HPLC
(PEHEARdIMT TheWRacRA S leﬁﬁ(??ﬁ 1em§£|ﬁtJr§?H|J h\?eminore hours, and

reaction mxture was stirre overn
angtheip 8,088 Usde (0.9 mabaBEMoR was addade \'Mas spltino rwcrew foh 12 more

hoS@l HhtRAreSRAbH LD Q&QS%H&»&Q' e uﬁi'aﬂ %ﬁpcﬂ?@d YRS a 50 L

renoved I n vacuo. e m xture was extracte

exteHciaT eanéairing ddet L TR v oljisalirated remidhus anv!/dheflaskwas
u | arbonat

i BE R T 4 ARLGASHRRC 08 s,

and iHet arganic faydr ves pashaedwitd 147 he(2netl mI)EMLaMaSTmJ Drg‘amedayer was

oYy S AR AT AL oS BLSHIYD e n

step00 rrL of 5% nmet hanol in ethyl acetate, 500 nL 7.5%
met hanol in et hyI acet ate, and 10% net hanol in ethyl
[O(HB@]tate heugfictoe uteel to yield 3.4 g of
3-{% fl uoro-5-[3- (6 nethyl pyridi n- 3- yI) ureido] pheno
xy} pyrrplidi ne-1- carboxylic acid ter F ester as
ht Il ow i d. [O0O0ggal, 2D.

1 *//El/éj\q\‘/@w r olty cdncaBatigrl Oxy) - pheny ] t‘hyl/pl
JIridin_ 3 W) H urea Bot FFONTFA

J~ H NHH B H FN O 17192|!2H
NbI . \@fi’fé’ﬁ@'o 47 Mol . W %b.36 To 6.5 g Fefmulal
3-{3-{d. M@rﬁz;% [ 3-(6- et hyI pyri din-3-yl) - ueelwojospheno
XYy} - pyade@octlj ne- 1- carboxylic acid tert-bMoyWt:eRger
was added 20 nL of a 1:1 mxture of trifluoroacetic
aqirhis stdphwald FIH iR DYHRINRE USING thd f?)%ﬂnh& ?ﬁﬁé@érﬂétﬁ/e%etdn%.)

resul tant reaction mxture was stirfr
The crude product of Example 1F in DCM was concentrated at 35+5°C under reduced

o1t L QN

pressure until condensation ceased, then for one hour longer at 45+5°C. The contents
were transferred to a 22 L 3-neck RBF equipped with a heating mantle, condenser,
mechanical stirrer, thermocouple, and nitrogen bubbler that had been purged with
nitrogen for at least ten minutes. The rotovap flask was rinsed with 14.5 L ethyl acetate,
and the rinse was poured into the 22L 3-neck RBF. The solution was warmed to
55+5°C, then was cooled to room temperature for ten minutes. The suspension was
then heated to 60+5°C for an hour. The heater was turned off and the solution gradually
cooled to room temperature. The solids were filtered and washed with 8.7 L ethyl
acetate, The crystals were dried at 45£5°C for 13.5 hours. The crystals were then
transferred to a 22 L 3-neck RBF equipped with a heating mantle, condenser,

-55.



for 2 hours. The reaction nm xture was concentrated. To
the residue was' added 5 nmL of saturated brine
w@elus480 and 1 N NaOH was added until a pH of PADUSZE4/001069
observed. The mxture was extracted wth ethyl
ics were dried w ul fate

megh rtl@ﬁ es(yrr-erlgﬁtagg%?fggﬂl@r Ahd gnitrggen bubglgr ﬁwoql huarg %een purged with
n1tr3>gér3fofr Iauréé@rtén (rprywté@l TR fnaﬁcwésomya cﬁéﬂ@@& With 34(Pr Q@Iéayénd the

urea, a co Formul a 1|,

SUSZE’PPS'?'P]WS\%@%G%&OE?"&@( 3¢ hoHrst h'gqe gqygg@?ufgﬁa(ed Snd dfied under
vaduBAL bi 25+5°C5% MRdrd0946 A& 68 8n REFLWAR2 90, 08H@6&ystals were then

trargﬁfqrsect?t@oa 254 3- r(e@knBBﬁy PAypRest avitha ay heatinge mpditle pgendenser,

me?SB(énlca‘PysrtlFr@} %@%quél fa‘PiB' l‘ﬁitréé;"érfj bglitﬂ?if :ﬂ"l}élt "%Hodﬁe%:?\ ed with

nltrggw foraEF%asti@m mlnutesl H|103 Hmﬂmmwmge@melzm;rasmgﬂ was
wa:“r@éd toV¥o+5°é 3§ f?’ﬁol% .'e Thiltheat #3< tded off OLRAHRUdI AR RS Klowed

har ged

to CPO[ tzxrbpudempsta(up?r rTbkisglutiod wak aveynes he hf)+5°CFo( 8 second cycle of
IR\ T RV P i b q)

20 rﬁ%hF%/ h‘rf% éoﬂégg‘ a@r% ﬁ?]trirféﬁﬁm(mﬁ%%d gntri q1;:1“§) L witef 9 They were then

Chaligﬁthhg' did%tnegld RBR|eguipged (Mth2 lpgatihg nmardle, cdnd2neey) mechanical

stlr@[?dt h%F %%B%”EEH‘?H rrpg(ee lmb}er t}-‘mel'iaégge%t E)%e{ﬁr@{huﬁiﬁo% for at

1rr oomte ure” for our .
leastdac minutesyand d@deld wakss wais aidded.s Ol soluiincwadwaahed to 50+5°C for

gt Tecraias e Belpdirdd i Madist Eibaiie dhingried under

vacmzndw @060 toodfeald 2H8ekg eftnmilite soirls Theblid was thhensbkercap in 8 L

col unm chromat ogr gphy, u 10(V nol in eth o
walll A WS ES TR Greing GO ren i1 helh R et & B0:6°C. 6L
Watanpaaiadtied to the flasks portionwise, and the solids were filtered and rinsed with

3f|u ridin | )-ureido]-
16 Bkt | THS FosR e Sred By yacuut &) SHrehist a1 2280 of the
purﬂiédetlfa 'Eband;qh d.- [BWaéMyﬂblpérﬁﬁa 3-ylosq)1Blfigord- phenyl] 3 -pyridin-3-
A 1( hang 2-sul f ony| PI ner i g
yl- Lwa lﬁvm [o y;elquq ag cpf -yhites s9rd_ &m@a élr'} heoretlcal yleld 74 kg,

pur{ty‘i)gﬁ%%nﬁlgngegrw (6-me hyl-pyridT Idyl) ur _ido] -
hn enoxy} - pi peridi ne-1- carboxyli_a_idmhyl aster

[00139] 3A. Preparation of 3 HH N OH O-

Example 2

[00134]

BOC 1) NaH, DMF  Bog, F
8.,
Q "0 NO5
NO,

/OH
CgH17NO3 C45H19FN2O5
Mol. Wt.: 187.24 Mol. WHt.: 326.32

A round bottom flask was charged with DMF (300 mL), and NaH (12.8 g,-320 mmol|, 1.2
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SO3H Resolution pH O SO3H 2 3 Six 4L Erl enneyer

flasks were charged with (1 R)-(-)-canphor-10-sul fonic
wa@eood/0623®. 2g), absol ute ethanol (480ni), andPCT/US2004/001069

3- hydr oxypi peri di ne (186 8g). The solutions were then

ol ORI T AR SLACBRRER AL e 0,

261 MiBEl, 14e@dih) DMFh@osmaluivee @dd@@@réddany aflo fiied £14k é‘ﬁ’d”sﬁrred for
lids were g ombined, filtered and rinsed with

ap;erexmat&w%@gugd of (dz‘lumomgn;_er@_(sé %&@Q)mmol 1.2 eq)
and}/lmﬁ: ((Q@Qrﬁﬂé)wéﬁa@déd)m@p%btfgr §9br‘o§|ma(té||y 8 OkBinuRRYoT he resultlng

90. 8% ee). The obtai ned solids were charged t
SO'ﬁ“QfL“@ﬂ ioweg elp” wanm dx ropm Hemperaturg barsi sigech faramaroximately 4

holrBE Whitr W Masd 36 kkd %chYﬁ@ur@EdTﬂeoreg%nf ﬁ’lf)ﬁqdlre V\t/H%Uéxtracted

until the solids were conpletely dissolved
W'tt}\/a%thft’lu?“??é@lteof fTheafigapigelayesovas i Bashedowily waser, oﬁﬁwrated sodium

bich@ERSEAY B r |

|ch ltered anra@%l%tgdgg ?/Emﬁ? %yg((%%mf)gml\pﬁ'BégEt@ﬁ %ng%f) filtered,

anq,regnceptratedsontlye tissidEe owas t peifEs0 by efiica delwbmatbgraphy  using

dlcﬁlgg&#ﬁ@t aﬁdp?‘zo @rgtgé%l iff d?;wo%rﬁetﬁgr@ 2SR eldR 16 @eld 39 g of (R)-

Wtr915pfmomnhﬁeow9«pwddmel-1 canbox;date @stanbuianydd/yellow oil.

ester H Boc N Boc20Q, NaHCCB N aoH o CHZCIZ / H20

[0048%] S03RB4 g i : e slidine

Qﬂ%ﬁ%&aﬁg’ 4.8 nol) and vvater (1. 6L) as added (S) 3-
ydroxypi peridine (1 R)-(-)-canphor-10-sulfonic acid

salt (3, B48O. 14g

The m Xt ur ey red

ice bath. {To| th xture'\"ﬁﬁls,I %ﬁde@
di car bonat e; 2 f032 ol ) port

NBQ
m nut es. Th%nﬁx%“r& was st | rr ed at é rq:heérper ature
B e pE

over ni ght was di | ut edyg°
di chl or onet hane (4 8L) and H20 (4.8L) and2 separ ated in

A r@nrﬁtlf&ﬁéeef J&f? of glﬁfz%g b&@gggj%nq%gq‘ggn ﬁénd@? 8¥§W§1M%% chljﬂoxylate

and & gjefsmalledlum hydinexide( @P% by geight) it 200 mé of IM=QH under H. atm (55
: . ] [

pmg_%?%ecf%ro?% Q@i‘]ﬁélt rTﬁg meé%@g%h% I%B(tlﬁ)‘% was gltefed through a pad of

diatomaverys parth and dnseshwitip mejzharBStcmhldromBmenB@ad FherNconcentrated

to %%EVSR%FO\%, viscous oil of (R)-tert-butyl-3-(3-amino-5-fluorophenoxy)-pyrrolidine-1-

carboxylate (89% vyield).

[00136]

C15Ha¢FNoO3 CooHa7FN4O
Mol. Wt.: 296.34 Mol Wt 430.47

A round bottom flask was charged with triphosgene (3g, 10 mmol, 1 eq) and THF (33
mL) and chilled to 0°C. A solution of 5-amino-2-methyl pyridine (3.3 g, 10 mmol, 3 eq),
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a off ii. 3, 5-difluoronitrobenzene 0 NO2 4 5 A 3L
3-neck round bottom flask was charged with sodi um

whanioes3q 60% in oil, 54.24g, 1.356 nol) and BMFUSD04D01069
The flask was cooled in an ice bath, a solution of

| coh 2004/ 0 30, PCT 4/ 001069
i P e Do T A
to meetﬁpli’&gﬁhél uglelﬁort OTIEélm+>{t]ur§$VeIs auawem@warr?% o féﬁ"rﬁferr‘éthre and
ion was stirred for
SR 0T {HorTHINGEES: aRe oW o61c URPE-Sb3-@-a50ing rfisrophencxy)-
pyfr@!idmb b@éﬂb@f@létba(slo §hea aRsbi bg%ﬁl\ $F L{BB %L)nglas aﬁdded dropW|se

quoronltrobenzene 169
Th&dﬁ ni reaghipn wixtysg pyas S'FFféd oMera F ahrqoaue@weraiwrel The reaction

mikQk wadTBLERREeR it #Baiufdt&d Q@Jlluﬁwed'ﬁé‘?ﬁéﬂé’ﬂé %ol*ﬁﬁ&?‘é’négﬁe THF was

The reaction m xt ure was war med roomterrperau
rergagds tinr vaeHa oThe  WejiEe avwes de*tmcéesi withh dichlowmaghane.  The

dichRPSAstBane SQuRIndRaY \‘Fvaél{éﬁ%t ﬁ@%g Ut bi @arﬁ?é{t&; ah§ grme The

anmmoni um chl ori de I um I car onat e
Orgﬁni%'@)’%rﬁ Lwere diried gvi )sumta, ttaed and goacentratesf f 76Inej residue

wa%gﬁ %é’cﬁ%%m%%@%‘ﬁ %r&"ﬁat@ ra%K\zWP(SFOO PP et bldtdte, 500 mL of

re ar
2.5 @@@ﬁoh@-@hylla@et’dbe ;ﬂﬁ’@nob(yj 5%i rpefbanchiorxyathybaemaiﬂ 500 mL 7.5%

éﬁ%&% Lih SRARE, F0F 15 BAfiafor 0 BRA affa 4 1091/ng|§nt elute to

viettha¥.4ed wift B-{8-lu6®eH-[3- (Be%ﬂhwemyﬂ)iwmo-far@@] ;?edoﬁg%@yr_rohdme -1-
tion under Si
ca@%?ahdﬁ?{tﬁ)gt g%ﬁggssﬂ?ﬁtgap‘%ﬁa@@gﬂ3 Iyo O\ljer ni ght . P The

[O(ggﬁ Er:ngﬁs fl!‘lgﬁﬁ ed 52

uresol uti ons were conbi ned and concentrat ed to give the
ani I ine (63 as a syrup in quantitative vyi eI d. [00143]

3E. °??repar i on of ?N
Fl uo t yI| p) 41t 3- yI rei 0 /Qj/
heno car boxyli . "1; t/lﬁ/\l sster

1A Boc”F*BocFN?NN ao,b,NHZO 2
20 b I Fn'ﬂo ey e Az

To 6.5 g of 3-{3-fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-pyrrolidine-1-
carboxylic acid tert-butyl ester was added 20 mL of a 1:1 mixture of trifluoroacetic acid
and dichloromethane at room temperature and the resultant reaction mixture was stirred
for 2 hours. The reaction mixture was concentrated. To the residue was added 5 mL of
saturated brine solution and 1 N NaOH was added until a pH of 10 was observed. The
mixture was exiracted with ethyl acetate. The organics were dried with sodium sulfate,
filtered, and concentrated to 1-[3-fluoro-5-(pyrrolidin-3-yloxy)-phenyl]-3-(6-methyl-
pyridin-3-yl)-urea, a compound of Formula I, as an oil that was used directly in the

subsequent reaction.
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6 8 To a solution of aniline 6 (83.0g, 0.267nm1) in
di chl or onet hane (830nlL) cooled by ice bath was added

w0 smaped1at e (7, 73%in toluene, 46.67g, 0.254netT/US2004/001069
dropwi se. The mxture was warned to roomtenperature
@Bg} stirred fqr hour.. The mxtur,e vva Ioaded onto a

[0 o 01D LM s ! oaate .

AT i {704
|npur|t|es then 4%I\/|e()—||n Et OAc(4L) to elute the

product. @oncentration of \{ l\)ﬁ Et OAc Fsol uti on
g he dasi rgd t as mn_ dnonphous _8q] i /Nl
(1 9, 2% 0144113t pchr epaf atli on

1- [ F’Iouoro- Eﬁ_‘l/?\ pg i di n-3- yI oxy) - n-héay| N X
rnet hyl y yI) urea HF Boc F NN
H(:|/14.\%7 2 2HCl UONNO&N%\W{ HHH
9 8 To a solutlon of 8 (65.15 g, 147

T O PR P T
meltyspyngin-gwt)-urea (dgnPtiempel, dt em)etrwﬂ@lamne (86 rhby 28 mmol, 3 eq),
e SRS 54 i, 2o B 58 e o). he
reactiorpmixtiete afasFatired | a4 rdgm vesperatsiesdfod i rrect.| To therreadtionneast added
satﬁgg?@qé%]a Gt ILPE‘? 6bc&1a?? &9 Htéc?{‘(ea Ef% Eé)sﬁjgﬁétﬁ&mr?’ Has fxfagted with ethyl

acetbtex yThe lvegarids- Rery washetr Ritly Ibrivie el tbricebiBEl. Fhe rbilue was

P 5= 193 FRIuE chaOuRREY HEng IOk RN noliofgetate as the
eluth t@hlleﬂdi Qrseg bane t(tedmpbuad) B- {&ﬂtﬂ@%l[m-?ﬁétlﬁﬁ@v?dm 3-y|) -ureido]-
anesu

ice ba added
PhRROrAOI9S, GHONC 24 ATaF YIS AR LT IS R IS (Hd) 435
warnmed to roomtenperature and stirred for 2 hours.
The m xture was then washed with saturated sodi um
bi carbonate (500 m-) and brine (500ni), dried
(Na2SO4) and concentr at efXamRle 3pt ai ned resi due was
b J

[00139] 3A.  Preparation of 3

H H
7 4
OH O SOgH Resolution Ej\OH 0 SOzH
—_—

1 2 3

Six 4L Erlenmeyer flasks were charged with (1R)-(-)-camphor-10-sulfonic acid (215.2g),
absolute ethanol (480mL), and 3-hydroxypiperidine (186.8g). The solutions were then
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product as a white solid (50.2g, 78.4%. -62 WO
2004/ 064730 PCT/ US2004/ 001069 [00146] 3H. Preparation
W@1004/064730 PCT/US2004/001069

(S)am{ 3- Fl uoro-5-[3-(6-nethyJ-pyridin-3-yl) _ureido]--

broggﬁtoféyt%p@tew hﬁcﬁﬁﬂn ,\cﬁ ?@P %Jt\{/L @?ffetﬁpmé, /4e é‘hsN 'Il%e/solutlon

wa$ stirrdll fo¥ 4¢ Eb@rbl,, afeHEHel Lolids Wverk ldomBinkd, fildred Sharrnsed with (1:1)

BB g 2l £185 ATES) oMBE 530 ot ot

(1. 271@/\/85%%&![3 wt&%yéé)mWeQitﬁélH@d 8ol(da- WerBlehaffedGo amllPE}Ienmeyer
”stlrrlnlg for 2 hours, 50nL of saturated NaHCO3

f'a%W'm i1 A Lvaksolltfiethanild Then@ihre wasestifigd and; wareeds 19,603 for 1

hOLff1 intil Ahd %6l|d%V?@!=¥ %rhﬁlﬁtel)’i 'El%s()l@éd dugheASatdives ‘?urH@dj dif) and the
OAc and washed sat urated ammoni um chl ori de and

solmneqoolegi( iioereomﬁg@g@;@)turg@@d sirap overnigint. Feaglids were filtered and
nnéé*ar\mwtpw WBE Fﬁth (i2ng M)Fnh) 7@%@‘325@33&5%6);&?2&;05% the 850 g of

ded the. desire ro uct as a
desorfvl %@duc!m% \A@éeﬁdlde(yw AR+ ¢- ﬂ99 Yodri al s and
I nt er medi at es for Qher Corrpounds of Forrrul a [00147]
[00340] 4- HyABoxyPiepars Xy RiRg aky
-tent--butyl ester O H OBoc N N Boc O Na(]—| HO
FIHROHO OH "OH 1 2 A round- bottomfl askavas
charged #ith 2 Ogxo f 4
- hydr oxyNpyrrol i g %yné‘”ggd (1) M
THF, a —To the rc’e_gg: xture added
36 mL of 20% agqueo¥Hsol ut QJ OH and the fxture
was cooled to OC. To the m xture was added 409 of
Boc20 (182mml3, 1.2 equiv.) and the resultant m xture
was allowed to warmto roomtenperature overnight.
To dhmixiueact doaiunirbisaibbRated$03: 84 CER rioh e wash (1.6L) was added (S)-3-

hydroxypiperidine (1R)-(-)-camphor-10-sulfonic acid salt (3, 400.14g, 1.2mol) and

dichloromethane (1.6L). The mixture was stirred for 30 minutes and cooled by ice bath.
To the mixture was added di-tert-butyl dicarbonate (288.1g, 1.32 mol) portionwise in 30
minutes. The mixture was stirred at room temperature overnight. The mixture was
diluted with dichloromethane (4.8L) and H20 (4.8L) and separated in separation funnel.
The organic layer was washed with brine (2L), dried (Na,SO.) and concentrated to give
the desired product (4) in quantitative yield (241.59).

[00141]
acid ferf-butyl ester
Boc F
Boc . [
1 i. NaH/DMF CJ\ Q
O\OH ii. 3, 5-difluoronitrobenzene 0 NOo
4 5

A 3L 3-neck round bottom flask was charged with sodium hydride (60% in oil, 54.24g,
1.356 mol) and DMF (1L). The flask was cooled in an ice bath, a solution of alcohol (4,
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adjusted to pH 2 by the addition of approximtely 45nL
AN HCl. The m xture was extracted with 200nL Et OAC

W booee64780mes. The organi c | ayer was washed wi t PCHDE20€4/001069
wat er, dried over I\/gSO4 filtered, and concentrated to

o L e O S b o S s

md'r?ﬁﬁ' h|U§Zé®O|4¢bﬂ&1%:9perétOEb]de 8%. The solution was stlrred for 1 hour, then

v S 9 B N A ok ahOSH g aquton of

3, mruorantro@ﬂzeae 3169258 uNdsd eidotRe sta%lé@% @haw%th The
6 53g % Li BH4 in 200nL THE and the m xture

acdhon @afefid’ bEhoyh, nigiTtainipg,an jpiemgh éenarRiatyre Belowrs’ e reaction

ml)(t@t@Qﬂﬁ@bvarrﬁe@%lmbrﬁ teHsRhturd i 'ahc!i QGREd e hb@@,CédoOanuted with 6L
xture was stirred at OC for 30 m nutes and then

CERIP o CHOBNIGARYRF u\@St%aS\hs@rwwhei?é%rﬁkﬁd@r@mpewrramlorlde (4L),
socﬁ@iﬂ'ﬂlée@lﬁ@{até% LTd’thtﬁ‘ﬁle @3he dﬂéd((N'éZSdﬁ’?én& @%&ﬂtra@ﬁ% akBrd the
QC and 35g o dr oxy-pyrrolidine-1,2-di carboxylic
desitedpraduch p 2B §YRHP 6&6@9 parity ~951°0150m_ THE was added
5 ()

oneaf B
“@oﬁyo Py € qen I a a| '
T he m xture was adjusted to pH 7

by theBoaddltl on of approximately 75 nmL og,AN NaOH. The
m xturﬁ was Fconcentraﬁankl Ha rem)ve t he {HE anl

extr@ﬂt e wth e | coftbijned
or gam re dr1D%d°fi{@ch1)ZY6ncentra e,

4- hydr oxy® 2- _hydPoxy miMe@H - pyrrolidine-1-carboxylic
acid tert- utyI ester (3, 90%yield). [00149 4C.
2-(tert-Batyl -dinethyl -silanyl oxynmethyl) -4-hydr oxy- pyr

o RS P T Y P B TR v

subijeniedl - tbolﬁ)id?@aﬁbﬁsdﬁd%%o%@laiﬂed Thet misdSe3dadf stirred wgorously
dr ox nethyl pyrrolidi ne-1-carboxyl i

o B e necd v

me&f2hok TAB éi&ﬂioﬁ@' sbIQtlorQaQNerjéQ:Mlﬁwe%Oér‘rﬂ E&teWRSte848%fle the aniline
sequentially gv i m dazol e and 24.4g of TBDMSCI 1 n

(6) 88 FeEHP 'B&“?Pfﬁﬂ e Yi%ld reaction mixture was allowed to
warmup to roomtenperature and stlr for 2 hours To

[00443 reac? reparation wael

o) Z
(A
Boc F N Boc F
] 7 ll\l
N N
[J\ /©\ Q\ i < |
(o) NH; CHCl (@ NLN =
H H
6 8

To a solution of aniline 6 (83.0g, 0.267mol) in dichloromethane (830mL) cooled by ice
bath was added isocyanate (7, 73% in toluene, 46.67g, 0.254mol) dropwise. The
mixture was warmed to room temperature and stirred for 1 hour. The mixture was

loaded onto a silica gel pad (830g), rinsed with dichloromethane (4L) to remove
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500nl Et OAc. The organic | ayer was renoved and washed
W th 500nL saturated NH4CI, dried over MySO4,

w0 pdo@e4sso and concentrated, to afford PCT/US2004/001069
2- (tert but yl - di met hyl -

si l.anyl ox yrrolidine-1-carbox
i3S R 4TE MO 1 ERSA A, B b b Saativaty of the
Me\OB -2 e &M%a(@alv@ﬂd&%i}@é/pmeﬁ& an %a@%uélaand (109.35g, 92%).
2-(tert-Butyl-dinet hyI I'an) | ynet hyl ) hydr oxy pyr ro
[00144lj ne- 13Fcar bey | ta y

g IE TBDI\/IS& 3, 5- D| fl uor onl t robenzene, , '
- ~+59- 33g of

tert butyl - di met hyl -si | anyl oxynetiiyl ) - 4- hydr oxy- pyr

| b 4
g’?&/‘\l car,QoXV AMHﬁHPd.o%aﬁ%tp ﬁﬁ\og@é /%\d)d g
| N pofhjdofns. The abové mi Xtiir ¢ was

then addetl Vi a cannula into 19.1g of 3, 5-

di fl uor®ni trobenzene in 50 nL DM at 0C. The

tenperature was kept below 10C and the m xture was
Tostsalutied df @r(66:16 d)ddvmmbl) ih MeCH &B17intl)) cobhet Lbyecéibatﬂﬁlas added

@ 93t o Pl BN TPty L i TR SBRSS: oy B quitore ws

waenéd abeth tmnbbraﬁﬁ@mhd tifE for B Niftéresbneé itedtion, the Ciarooluct 9
filtered, and concentrate

| ayers dried ove
wasy i 28 6 PAIBS el RIS TG PSS GAISor GRFAPIGIRRIprmula 1 was
usédVdifecly for @ véxt Btep r&dd@Ok: 10 hexane as the elute to
yield 30g 2- (tent butyI dlnethyl
[o03isjany| oz : y
Cld tert butyl ester (5) as a ye

H4 (3 El uor o- 5- ni tro- phenoxy) - 2- hydr oxymesdygl pygrol i di n

- arboxyl I\C Cld tert-butyl ester B t\l F Bogs F ’3' \ N
Nor =0 MS0M2_5 6 3 f%JS;J/
\I f ler tThyl) toT

n
- ni t ro- phenhbxy) pyrrol i di Eey??@%&goxyl ic aC| d
tert-b@ityl ester (5) in 240nL MeOH at OC was adﬁed

To a mixture of amine 9 (147mmol), dichloromethane (650mL) and triethylamine (80mL,
586mmol) cooled by ice bath was added ethanesulfonyl chloride (13.89mL, 147mmol)
dropwise. The mixture was warmed to room temperature and stirred for 2 hours. The
mixture was then washed with saturated sodium bicarbonate (500 mL) and brine
(500mL.), dried (Na»S0O,) and concentrated. The obtained residue was purified by silica
gel column chromatography using hexane-acetone (3:2) as eluant to afford the desired
product as a white solid (50.2g, 78.4%).
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2.6nmL of 1 N HCl, dropw se. The reaction m xture was
warnmed up to roomtenperature and stirred for an

w@eune4sml 4 hours. After cooling to OC, to BEEUS2004/001069
reaction mxture was added 5g of I\IaHC(IB and the

2Hr‘|| t70- phenoxy) : 2hydroxymat pyrrol i di ne-1-car boxyl i
@ acid_tent-butyl ester d6)p -65 WO 2Q08~064730

',:FCT/ US2004/ 001069 00152ﬁ1/417, 4-(3-Fluoro-%-nitro
2 oet . hyl Cpyrrolidin '\i c ylo. & |
Boc F F Boc N | I\KplL N

I\IOZODI\/F /fNH~>, 7 N02 EBNTCH268 22 7g of ° NN
4- (3-fluoro-5-nitro-phenoxy)-2-hydroxynet hyl - pyrrolidi
ne-1-cayrboxylic acid tent-butyl ester (6), 230nL of
anhydrous DMF, and 36.3g of Mel at OC was added 3.1g

Théf stoie Nﬁﬁterian §e("f§%§ ROTHFogchOm-Il__gewﬁgaﬁeét%‘ %&Hﬁﬁly with

was stirred for holr s at erat ure
triefhyiging d&BmthZYﬁmm@)s iben calewly awithi methvlghlwéorme@ed§ I, 66.6

mrﬁd&e Naftler! il fopot iﬂ)l{%%&m-ll__hgf ﬂtéttaigdeNé\ﬁé [)I‘d{ gﬁjvﬂstérelided and

OmL of sat'ur at and extract
thesoixtdre ovasesiiyes. forH swmbiAiied eua@qailqn Ithgee&;dtwewes dhigsetyed in

thw(jgﬁc? %glﬁ%d' @Fﬁi@?frugat% eaﬁ*()rﬁorftﬁ-g c?l orlﬁe and Vﬁ;[erl’ drled r(Nf'%Sé)“) and

evaperated ar Blesty [dhoorsatograplye reiutlbgtwllth got/e racetﬁ)we/h[emibS 3fforded the

deﬁi@@ﬁ%ﬁ;m&]g%\'rﬁb{e fg‘?%gﬁ)gg ox;/l [ Ln acid tert-hutyl

ester Boc F N Boc F MO Pd(()—|)2/C/H2 MONNH2 7 8 A
m xture of 23g of

4- (3-fluoro-5-nitro- phenpxympk4et hoxynet hyl - pyrrol i di
ne- 1- carboxyl ic acid tert- butyl ester (7) 100rrL MeCOH

50 pSI hydrogenat rmsphere The mxture vvasflltered

of f through a pad
[00¢dHcent r 44 f-blygiox

of di atormceous earth and

4-( 3- amno-5-O E o ||300
Boc,0, NaOH N
THEF/H,0
H “OH
1 2

A round-bottom flask was charged with 20g of 4 -hydroxy-pyrrolidine-2-carboxylic a cid
(1), 100mL THF, and 60mL H,O. To the reaction mixture was added 36 mL of 20%
aqueous solution of NaOH and the mixture was cooled to 0°C. To the mixture was
added 4 0g of Boc,O (182mmol, 1.2 e quiv.) and the resultant mixture was allowed to
warm to room temperature overnight. The reaction mixture was concentrated and
adjusted to pH 2 by the addition of approximately 45mL 4N HCI. The mixture was
extracted with 200mL EtOAC three times. The organic layer was washed with brine,
water, dried over MgSOQ,, filtered, and concentrated to yield 4-hydroxy-pyrrolidine-1,2-
dicarboxylic acid 1-tert-butyl ester (100% yield, 2).
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f I uor o- phenoxy) - 2- met hoxynet hyl - pyrrol i di ne-1- car boxyl
ic acid tert-butyl ester (8). [00154] 4H.

WO 2004864780101 0- 5- ni t r o- phew) - pyrrol i di n-2-yi ] - neCTEs204/001069
F HOHNI -66 WO 2004/064730 PCT/US2004/ 001069 To

l00i4§13gf| ud

estae- 1- car boxylic ac:ld tert butyl ester (6) in 5 rrL of

di chl or onet hane added 10 nL of TFA. The m xture
was stirred f 5 hours at room tenper@tlUre and then
sol vent s ed iIABRaEMBCL The i ng residue
was di sso}N\% in nl B Et OAc an8%washe LW th aqg.

NaOH (3 x 25 m -) a@kﬂ brine (25 nmL). The onJanlc
layer was then2dried over Na2SO4, filteded, and
concentrated to give 1.29 g (90 % of
A rpdnd- mtfdmmrﬂ}asﬁwt?stdl?ermrllemtbv@%g)w liBHi ithi 200l THF and the mixture
ic ello

walBpdey 10T Tl Bebfives "ol ordRt st TR Ririolct papiv, uner

nltrsbemrbhére@bﬁdmmxhﬁe a@X6liirdd at 09CafBY 80 tnifjtes and then it was allowed

1, 2-c] nxayol - ne. OF N"WO NO 2 To a solution
to %?Jﬂ’ih@ B)oaq temperature for an adgtional 30 minutes. The mixture was cooled

dowrd td 8°C hmtbBSy bf B za@xyxbw@me = Rk I é’cmrhltembhtweger (2)

of anhydrous di ¢chl oronet hane was ad

in @'@%BHE W5 a9des Ogeroqne houf: Tha reRalipn wies titrad 6<|>re2 a%s followed

by ‘tl’fé,e séﬁ.%‘dhél%&dﬁf@n%ﬂ&@ nitt bff VROHRENd A2 L 8TPEAL P hE mixture was
hours. The reaction m xture was

adJH$tﬁ@1t<2eeH\Z| mhths @dﬁuoapf aPRIBXitatae T h AheofANINaQhs ne® mixiure was
corlt'eﬂ@atéa t& r@m'événthé Wm@ngréﬁ}ﬁcteaqwme) wﬂﬁ%golrnga&' EtOAc. The

ayer was dried over Na2SO4, ltered
Com@ﬁ%npﬁgéﬂ@d laysreyi werel . giedg aﬂd a;qnpgﬁtatfwal toowvigd| i4ehydroxy-2-
hya%gyrﬁétmgy@agﬂ]\ée{ —cadb uea;cﬂ%n.bﬁgv.'ﬁét&d@' Bof-yRde. 9 of

ni t ro- phenoxy) -t

I
[Ooﬁ’%(ﬂr 0 %%WMD nyT’s J, h\‘}’dro@(g\ﬁpénﬁmg 1-
carboylicasiddert-hetyiastere

dures illustrated |n Exarrpl es 1 to
4 and W tBogespect to Reaction Schenes 1 to 5g4¢he
fol I owi ng gonpounds corresponding to Fornula } were

obt ai ped N HBDMRE], Xmitthzble Fmrul a T%DMSONJ
“OH "OH
3 4

A round-bottomed flask was charged with 29.3g of 4-hydroxy-2-hydroxymethyl-
pyrrolidine-1-carboxylic acid terf-butyl ester (3) in 270mL DMF and the solution cooled to
0°C. To the solution was added sequentially 23g of imidazole and 24.4g of TBDMSCI in
several portions. The reaction mixture was allowed to warm up to room temperature
and stir for 2 hours. To the reaction mixture was added 500mL of saturated NH,CI and
500ml EtOAc. The organic layer was removed and washed with 500mL saturated
NH,CI, dried over MgSOq, filtered and concentrated, to afford 2-(tert-butyl-dimethyl-
silanyloxymethyl)-4-hydroxy-pyrrolidine-1-carboxylic ~acid fert-butyl ester (4) in
quantitative yield.
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-67 WD 2004/ 064730 PCT/ US2004/001069 X R2 5.1 0
Fl uor ophenyl - 5.2 0 Chl orophenyl- 5.3 0
wordokmeraphenyl - 5.4 S Met hoxyphenyl - 5.5 - SOZ2PCT/US2004/001069
Met hoxyphenyl - 5.6 -OCH2- Met hoxyphenyl- 5.7 0
0. P

oxyphenyl .80 | 5.9
[O(’gtgbfher y yaTrts— ot FoT mib-a> A BOA 1y y
i0\4 dures illustrated in Exanples 1 to
4 and vvit% respect to Reaction Schenmes 1 to 5, th
fol | owi ng t¥npounds corresponding to ForrruI%OCG werje
1

obt ai ned; .3 3:Q. NN HH_F I
FEDIESR 6. 3; 0 &5 Diorgotentn yrBDmsoon{j
H | mi dazol yl -ONet hoxyphenyl 6.03 0 Et hoxycarbogyl NO,

Met hoxyphenyl 6.04 0 5-Oxo-2, 5-di hydro- Met hoxyphenyl
[1, 2, 4] oxadi azol e-3-yl 6.05 0 Ethoxycarbonyl 5
Pyridinyl 6.06 0 Ethoxycarbonyl |soxazol-3-yl 6.07 0
To N3g e 12-(8rt-butylrdimethgl-lanylaxymating! -4-hrokwe ryrpdiidimet 1 -cBoxMic acid

tenl%}@.tgﬁg %%E@gwp %Hﬂsg%%&%@ﬁ% un%ep Ritrgggrg) ram’fdc was added 4.8g of

60% NaH in portions. The above mixture was then added via cannula into 19.1g of 3,5-

difluoronitrobenzene in 50 mL DMF at 0°C. The temperature was kept below 10°C and
the mixture was stirred for one hour. To the reaction mixture at 0°C was added 400mL
saturated NH,Cl and 400mL EtOAc. The organic layer was removed and the aqueous
layer was extracted with 400mL EtOAc. The combined organic layers dried over
MgSOy, filtered, and concentrated. The residue was purified by column chromatography
over silica with 1 EtOAC:10 hexane as the elute to yield 30g 2-(tert-butyl-dimethyl-
silanyloxymethyl)-4-hydroxy-pyrrolidine-1-carboxylic acid tert-butyl ester (5) as a yellow
solid.

[00151]
hoxlic acid fert-buty

?oc
N

F I|300 F
N
o] [, e o
Ko NO, & > o,
5 6

To 30g of 2-(tert-butyl-dimethyl-silanyloxymethyl)-4-(3-fluoro-5-nitro-phenoxy)-
pyrrolidine-1-carboxylic acid tert-butyl ester (5) in 240mL MeOH at 0°C was added
2.6mL of 1N HCI, dropwise. The reaction mixture was warmed up to room temperature
and stirred for an additional 4 hours. After cooling to 0°C , to the reaction mixture was
added 5g of NaHCO; and the mixture was extracted with EtOAc. The combined organic
layers were dried over MgSOy, filtered and concentrated to afford 22.7g of 4-(3-fluoro-5-

nitro-phenoxy)-2-hydroxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (6).

-65 -



6.10 O Fluoro Fluorophenyl 6.11 0 Pyridinyl

Fl uorophenyl 6.12 0 Ethynyl Fl uorophenyl 6.13 0
W@x@2064726 yl Fl uor ophenyl 6.14 0 Thi azol - 2- yl PCT/US2004/001069

Fl uorophenyl 6.15 O Trifl uoronethyl Fl uorophenyl

ano Fl uq oh nI 6170Pyra2|n2 I
[Oqilséﬁroph g2 gHQE0-PEIER-DRSNOXK YSEER

cafbxanip laeid fef-buty| &ggpounds of Forrrul a [00158] Sl mlarly,
by foI | ow ng the procedures illustrated in Exanples |

to 4 and WFth r spect to Reaction ScherrmCl tofF5, the
foIIo svvere obt ai ned: O Rl \ HH
For Meom

3- Nltro 5- (4' | uor pbgnoxy - phenyl d

3-Nitro-5- phenoxy phenyl 7.03
3- Fl uor o- 5- hy roxyphenyl 2-Methyl -3-chl orophenyl 7. 04
3, 5-Di chl orophenyl 3-Hydroxyphenyl 7.05 Naphthyl -
3- Acet yl am nophenyl - 7.06 3- Hydr oxyphenyl
To BZ7dDiof | 44(8- ﬂlﬂjﬂeﬁw'tro'ﬁh@%X?)‘%!/dmxwﬂahﬂrﬁyﬂbﬁtﬂﬁ@ﬂédarboxyllc acid

I h
tort eSS By bR oUSIOHE YA g or bt ot Bl e agded 319
of @)%y ry pénengl porflons0 TheGlahafoPPRRANE wiis @ XNPR 8BNS at room

% 04/ 064730. PCT/ US2004/ 001069 7. 11
temop E@V\QOX Hgﬂglon{mg; UFe WRS S?Qﬁ?ﬁgﬁvp to femeve excess Mel then diluted
wit!lB HE® diT bayrp;kterey\lvas?cllmdwlkh 500‘n|1[.lﬁ@ff ééilﬂmﬁ’(?éwll\iﬂbl Ad extracted 3 times
n

withy 5%[, d{fﬁﬁzﬁ Dhggé of I %gﬁ@pgwgn\wre dried and concentrated to
yield 23g of 4-(3-fluoro-5- nltro -phenoxy)-2-methoxymethyl-pyrrolidine-1-carboxylic acid
tert-butyl ester (7).

[00153] 4G 4-(3-Amino-5-fluoro-phenoxy)-2-methoxymethyl-pyrrolidine-1-
boxvlic acid tert-butyl
Boc F
! oo ]
€0 Pd(OH),/C/H. N
Nj (OR)y/C/H, MGONJ
o NH
7 8

A mixture of 23g of 4-(3-fluoro-5-nitro-phenoxy)-2-methoxymethyl-pyrrolidine-1-
carboxylic acid tert-butyl ester (7), 100mL MeOH and 2g of Pd(OH)./C was stirred for 2
hours under a 50 psi hydrogen atmosphere. The mixture was filtered off through a pad
of diatomaceous earth and concentrated to give a quantitative yield of 4-(3-amino-5-
fluoro-phenoxy)-2-methoxymethyl-pyrrolidine-1-carboxylic acid tert-butyl ester (8).

[00154] 4H [4-(3-Fluoro-5-nifro-phenoxy)-pyrrolidin-2-yll-methanal
F

HN
\QVW/ 0 NO,
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7.15 3-Hydroxyphenyl 3-Trifl uoronethyl phenyl 7.16

3- Hydr oxyphenyl 2-nethyl -5-chl orophenyl 7.17
w@20dgae430/phenyl 3- Chl or o- 4- net hyi phenyl 7. 18PCT/US2004/001069

3- Hydr oxyphenyl 4- Car bam)yl phenyl 7.19

To go;%dcrgfo%@-?lg%qﬁé Tph%ﬁ(%)fyl) %r%F%Fﬁ‘gﬁ ﬁoéiﬁ'@?-elr-'%raaxylic acid

tert-Bu élét@rx esyhL bla&bhlbwme?ha’i% Wadbiddeayphingfl TFA. The mixture

LA e N s e

Thees SR RBRAWY W&@Wésolv@d %S@MW&TEMAB%QBWaShed with aq NaOH (3 x
3-1sopropyi phenyl_ 7.26 3-Hydroxyphe yl tro ?Pg

26 i pancab gm@heﬂgﬂ organje d%bWéﬁi{n drleggpver NazSOy, filléred, and

conge@éoow %@M' 293 95(% G’m of C[@JQ@J‘HMJ)ro 57-n|3'8 phenoxy) -pyrrolidin-2-yl]-

dr ox - 3- bronDP en

metBang/ @s @xtplphwi @L vvh@brw?ﬁn@ﬁ? direct ysnf% fﬂkWB&jFp?ﬁEW
3-i odophenyl 7.32 3 Fydroxyphen

[00155Fet hyl4 (s il e )~ ki) X
3- nethylsulfonylanbnophenyl 7.34 2- et hyl - 3- chloro
3- net hyl sul f onyl am|nophenyl 7. 3p 3-Hydr oxyphenyl
2-cyano- 3-chl oro yl  7.36 3-B\droxyphenyl
2- cyano- 3- et hyl 1
2-cyano- 3-fluoro
2- chl or o- 5- met hoxyph
3-ni tro-napht h-1-yl

oxyphenyl

'///7 3 phenyl
f Hydr oxyphen%//

5,6,7,8-tetrahyd hthll 7.41 3- Hyd [
To g Selytiehel 1eﬁé8 {Ar &nf%-]o,ﬂ@'5z[]]tf%Pm¥ o %pfz?)ﬁy% fhahol in 20 mL

2z RS | wag0 H¥Aed00H 0%33 orton 082 g of
of %%52004 001069 7.43 3- Hydr oxypheny %

1 12ca15!h¢rmd¢m®azglprgndﬁh@ .ﬁggultarpt rzm;tb@;e epg,qat_ IS t&megatwe under Nz
foré ﬁ!)l#%r O (&5 éfﬂ&? éﬂk@% l\l\%%ndlﬁtéd QIKH)SOPH&”W diclofomethane and

| -pyri uor o- 5- ( 2- oxo- pi_peri di n- 3-

was,neuw)h preriix 75 nﬂ-)@nﬁebmﬂ (a@yrmm. mhg-grgaric fygsmesiried over
Nazﬂpﬁl%@c&, '2h8 céncentrated to give 1.82 g of a light yellow solid. Purification over

silica gel resulted in 0825 g of 6-(3-Fluoro-5-nitro-phenoxy)-tetrahydro-

pyrrolo[1,2-cloxazol-3-one as a white solid.

Example 5
Other Compounds of Formula |

[00156] Similarly, by following the procedures illustrated in Examples 1 to 4 and
with respect to Reaction Schemes 1 to 5, the following compounds corresponding to

Formula 5 were obtained:

NO,
N

@/@\ o

X « ”//H\\ﬂ//R

Formula 5
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car bonyl ) - pi peri di n- 3-yl oxy] - phenyl  7.47 pyridin-3-yl

3- Fl uor o- 5- ( 6- oxo- pi peri di n-3 yl oxy) - phenyl 7.48
waoveiohosarphenyl 3- (Et hynyl ) -5-(Pyri di n- 3-yl ) oxyPCPO82994/001069

Exanple 8 O h rg conpounds of Forrmula I [001591

illllofrﬁfcl‘liq
co—l

Si Iliidliy, IL)y f-ot owWwNg the pf UbeUIée%IIII\.AuLluL
Exanples | to 4 %d wi th respect thh Reaction Schenels

1to 5,1the folll@v ng conpounds cOrp@sasRty0YI to

-+

=9

I c

N fo) A ed——FN-_ORU" | _ONN
I_UI Ill,ll5 O WCT (VA TC U~ T

For mul¥& 8 RI. 1 [

01 8.1 8.11 N Me |EhiwoghenykN 8. 12 0
8.3 Hg@ N 8. 13 {5 VO 20047 064730 %(DH{'LB?@%% 0106

84 N8 14 H3 Ni~-- Q 85 8 15 ¢ N 8.6

8.16 S 8.7 8. 1B HN N~ -O 8.8 8.Msh®yphdny-N O 0~-]- O
8.9 Ugd IS M | g0, Methoxyphenyl-

5.6 -OCH_- Methoxyphenyl-

5.7 0] Methoxyphenyl

5.8 ' 0] Cyanophenyl

5.9 O Phenyl

Example 6
Qther Compounds of Formula |
[00157] Similarly, by following the procedures illustrated in Examples 1 to 4 and

with respect to Reaction Schemes 1 to 5, the following compounds corresponding to
Formula 6 were obtained:

R1.3
@\ /©\ |
N )k R?
x X N N
H H

Formula 6
X R1.3 R2
6.01 0] Cyano Methoxyphenyl
6.02 0] 1H-Imidazolyl- Methoxyphenyl
6.03 0] Ethoxycarbonyl Methoxyphenyl
6.04 0] 5-0x0-2,5-dihydro- Methoxyphenyl
[1,2,4]oxadiazole-3-yl

6.05 @) Ethoxycarbonyl Pyridinyl

6.06 o) Ethoxycarbonyl Isoxazol-3-yl
6.07 o] Methyl Pyridinyl

6.08 -SO- Nitro Methoxyphenyl
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N 8.10 0 8.20 O M N M

Conpounds

W@ b@4pe48edures illustrated in Exanples 1 to 4PENUS2004/001069

of Fornul a |

-0 8.21 NO Ex
[00160] Simlarly,

with respect to Reacti on Schenes 1 to 5,

anple 9 O her
by foll ow ng

the foll ow ng

comornde ecnryr acmmaAanAL P |

COTl UUTIUD 2 U1 fCSIJUIIUI II[ I_UI IIUI a U VW1 ld.l .

- 720 2004 064730 PCT 692"@64/ 001069 O Fc“"%miyp e/ 1

Heformulad® RL R2.1  9Ffedo 2- chl or opheny|l Fluoropheny!
L 3-nmpetho hnvunham/L 0 002 2-chlor r\nheﬂ_\ll

3-hiidr oxy | £ sul f anoyl - pRIAYNYI 9. 003 Fluoropheny!

G-gpf hyT - I din-3-yTl- - phenyl 9.

6-% hyl - y)gi din-3-y|- b@—gl et hyl - nhran\/q‘éhuomP)henyI

6-%Ed hyl - p@ri di n-3-yl - @Xﬁmlﬁlﬂl 3- met hoxy ﬁh@l@?henyl

9006 6=ty = pyridim

S-érjfgthLl-Z met hoxy- pheny I- Z&%ﬁﬁl Fluoropheny!

6- hyl - pyor i d| n- 3- y| a'nﬂmmmetkﬁd chl or o- |pHeorpbhergi 008

et hyt=yridrn=S=yi= chi-oro=—6=nethoxy-ghenyl=

0.9 3- hyéjroxyphejl : ?H@H?/l 9. 010 3- hydr AYSSRASA -

2-glnt or ophenyl - 9.011 :myaiimxyphenyl 2- f Fluerophdramy | -

9012 3-hydrexypheny—r2—rethexyphery—S9-0313

3-BRir oxyplenyl - 3-flu FIPONY. 014 Fluorophenyl

3- hydr oxyphenyl - 4-fTuorophenyl - 9.015

3- hydr oxyphenyl - 4-net hyl phenyl - 9. 016 Pyrl di nyl -

2-chl orophenyl - 9.017 6-F¥amRiP Tpyri di n- 3-yI -

2-chl or ophenyl -

Qther Compounds of Formula |

[00158]
with respect to Reaction Schemes 1 to 5, the following compounds were obtained:

0
R /l-k R?
Sy N
H H

Similarly, by following the procedures illustrated in Examples 1 to 4 and

Formula |
R' | R’
7.01 Pyridinyl 3-Nitro-5-(4-fluorophenoxy)-
phenyl
7.02 Pyridiny! 3-Nitro-5-phenoxy-phenyl
7.03 3-Fluoro-5-hydroxyphenyl 2-Methyl-3-chlorophenyl
7.04 3,5-Dichlorophenyl 3-Hydroxyphenyl
7.05 Naphthyl- 3-Acetylaminophenyl-
7.06 3-Hydroxyphenyl 2,5—Diﬂuorophenyl
7.07 2-Methoxy-5-chlorophenyl 3-Hydroxyphenyl
7.08 3-Hydroxyphenyl 2-Chloro-6-methylphenyl
7.09 2-Methyl-3-chlorophenyi 3-Hydroxyphenyl
7.10 3-Chloropheny! 3-Hydroxyphenyl
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9. 018 3-hydroxy-4-net hyl - phenyl - 2-chl orophenyl - 9. 019
Phenyl 2-chl orophenyl - 9.020 3-fl uorophenyl -

wQ2mhbet7aphenyl - 9. 021 3- Ami nosul f onyl phenyl - PCT/US2004/001069
2- chlorophenyl 9. 022 5- Hydr oxy-pyri di n-3-yl

2 oronhe On’)QRfr|_fI||nrn

[ Dlll T UHII\‘II

chi-br opheny I3 Hysirexyahenyhc et oxy phelrds- '@ﬂ@ﬁPQﬁthenyl

9 0Zb18- acet Oxvihf %r;f:y;l(”m hoxyph?lwgfyyﬁsglé&ophenyl

3-acet rn(\/nhpr\/l ypheny|
3- hy7dT3oxypher@FHVOBOXVEhﬁMyphenyI 733-NnehgiphedA 730

PCT/ 0047701 13, %O%Egé@l 3-Tydrox Fﬁ'@l&hyl -5-cyanophenyl

4- et hoxyphenyl| acet oxypheéen

2, 6-T&chl or opf?oe‘ﬁudrexyﬁhé}iw 3- hydr ox;(pﬂ'i&ﬁn.;dremethylphenyl

4 cl 5 opher B RSP AN 4r oxyoherid TeAIERCEIGAERY) -

9. 038173- acet ()BM-WMther%rl net hy phethloﬂa A3Aethylphenyl

jaxwd | n!nan\ll

= IIbLII T

h nhpe
u ||yu Ul\y Pllcl
3- ac7e18 xypher1§5rHyd2°>9’pEFP%t hoxypheny} Cgrb@g@ylphenyl

3- h}/;d{g()xypher1)gLH )@l’ﬁflﬁ&%ﬂéﬁ( henyé MethyR$-Ehlorophenyl

D\/rn din- yl Lorophenvl -

6- et7h%ﬂ Cpyri d|3rHy§1r<3»1ypEerwh| or ophenyl?.- T@‘JL@B@nethOXyphenyl
6- MeA gy T - pyT g Thy pheny

- matér:lyl Ayr | gi*&dg‘?’%’p G- di el or y')% 19 041

6- metdy| - pyri di-HydBewleer&l di et hoxy rﬁa@B;d Tnfmo&#ﬁethylphenyl

o i Ry pyf RATTIOBIT ol or ophdryt Mot raoropheny

6- cansanoy| - pWHlyiirdS)cthMyl 2- chl or og faemsbropax@ﬁényl

5 ”?e% o%pﬁéh?ﬁq Iamd g"&ﬁ’rﬁ/' chlilugy 521‘7’3;"§bﬂ>f§7é)/'5&%lwﬂhenyl

Pyr i7chen- 4 394@4&(yﬂh&wnophenyl X b&rngphenyl
—9—94—9—4-eacr—ba

mvil nhanvl 2-chior nrhpn\/ - . 97050

6- met Ayl - pyri érlivdsowpﬁemyh d i met hy|i3brempphersyl 051

6- meidayT - pyT I QLigRsyphenyp - Al METNYI @?@-B%H'orophenyl

7.29 3-Hydroxyphenyl 2,-methyl-3-bromophenyl
7.30 3-Hydroxyphenyl ' 3—ﬂuoropheny|

7.31 3-Hydroxyphenyl 3-iodophenyl

7.32 3-Hydrdxyphenyl 2-methyl-3-cyanophenyl v
7.33 Naphthyl 3-methylsulfonylaminophenyl
7.34 2-methyl-3-chloro 3-methylsulfonylaminophenyl
7.35 3-Hydroxyphenyl 2-cyano-3-chlorophenyl

7.36 3-Hydroxyphenyl 2-cyano-3-methylphenyl

7.37 3-Hydroxyphenyl 2-cyano-3-ﬂuorophenyl

7.38 3—Hydroxyphenyl 2-chloro-5-methoxyphenyl
7.39 3-Hydroxyphenyl 3-nitro-naphth-1-yl

7.40 3-Hydroxyphenyl 5,6,7,8-tetrahydronaphth-1-yl
7.41 3-Hydroxyphenyl Isoquinoline-5-yl

7.42 4-Carbamoylphenyl 2-methyl-3-chlorophenyl
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9.052 6-meth
6- met hyl - pyr

WG 200806W780 pyr

6- met hyl - pyr

yl -pyridin-3-yl 2,6-d
idin-3-yl 2,3-dichlor
i din-3-yl 2,4-dichior
idin 3- yI 2 5- dichlor

I met hyl phenyl - 9. 053
ophenyl - 9. 054
ophenyl -

ophenyl - 9. 056

2. hvdroxvv-—nhan
" LBL] AT U/\] H

3-aé@ﬁoxyphe

'-r UI IICl_fIyI IJ_IIC

ﬁ?ﬁymﬁﬂﬁmavﬂethylphen

i—bﬁl@?qjg-%gethylphenyl

3- hy gy oxy- ph
3- acet oxyphegny
PCT/ US2004/ Q

Qﬁbﬁleth Royrtafi-8%f hyl phe
5 %ﬁ hylphen
01069 9. 060 3- hydr ox

N3.FtucPe-858-oxo-piperidin-3-
VI - 74 WD 2004/ 064730

i il

2,65 gnetnyl
2, 3 ‘di chl org
2,3-dichlorad

CHETES i A

phenyl - 9.063 3-aceto

Ky IPLRIAYI5=(2-0x0-piperidin-3-
xy- phenyl -
xyprerppenyl

2,7?- chior
2,4-dichiorad
ichioropheny

p%rll@ny yI-pg'Ic&%gyg neet o

aceto
| 9.066 3- hydroxy phe

KX AR O

holine-4-
xyphenyl - fqu cine

i
C11T Ul

chioro

2 chloro 6-f

”hgiﬁfﬁir@y‘u 067 3=hydro
Iuoro phenyl -

2- chf®r o- 6- f
2- chloro 6-f

2 6-difluoro
2- et hoxyphen
9.076 3-hydr
6- cyano- pyr i
6- met hoxycar

dro&%nmg

[oogsdqz

o eI A

3- hydr oxy- ph
6- met hyl - pyr

- pyr I
witigr eﬁ@ectdpﬁm@qilpn S chenesfl| 1P orhetiRye

9. 068 6-net hy| *

‘% ijuroﬁ '50863ox87‘b‘?;5“éﬁdm -3-

wemhyﬂmperdln 3-vyl

9.069 6
SRRy | -

3=-acet
| uor o- phenyl -

9.071 3]
9.072 3|

RS piRp o

peatywxyphenyl -

hnnyl Q9 _073

phenyl - 9.074 6-net hy
yl -

9. 075 3- gﬁgﬁﬁmxph
oxy- phenyl - oxyp
di n-

bonyl - pyri di n- 3-yl

ﬁP%&fo@?Mﬁ%

2-
trifluoro

2-trifluoronetho
enyl - 2-trifluorometh
enyl - 2-trijfl uoroneth
i din-3-yl 24-net hoxyph

g

R1 .1
\Q

Formula 8

2 _ hyvde A
O 1Ty UT 97

y=—pheryt—

| - pyridin-3-yl

enyl - 2-et hoxyphenyl -
henyl - 9. 077

1078

chl orophenyl - 9. 079

E’r@ﬂ@éé‘cﬂlﬁ@@“lhstr&e@% Examples 1 to 4 and
Fn_pog @sggorrespondmg to

met hyi
RYPWRe 1P
xyphenyl -
yi phenyl -
oxyphenyl -
enyl -

9. 083
9. 084
9. 085

|
AN
H H

8.1

R“
\ o]
8.11 ;}_CN_{

Me Me

8.2

8.12

8.3

8.13
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9.086 6-nethyl-pyridin-3-yl 2-trifluoronethoxyphenyl -

9. 087 3-hydroxynet hyl - 4-fl uor ophenyl - 2-chi orophenyl -
W@20886433hydr oxy- 4-f | uor ophenyl - 2-chi or ophenyPET/8S088001069
6- acetyl - pyri di n-3-yl 2-ch|oropheny| 9 090

y Al H H 2l

(1 hyvidr asev ot - PN O -O-F—
—\ LT Ty U OAy CU Ty T ) Py T T UNIIT D= Y1 || TI(:‘TTYI = . UYL
-aceté&@pheny -H -dil Cc orophe§§r4 -75 WO %&:O
004/ 064730 PCT/ 04 069 9.092 3-hydrox enyl -
, 4-di chl orophenyf- 9. 093 3{acet oxyphenyl|- =

6- di met hoxyphenyl - 9. 094 3- hydroxy- phenyl -
6- di neghoxyphenyl - 9. 95 3- acetgmyyphenyl -

, 3- met hyl ened 0‘)g}/phenﬁ/ 1096 3-hydroxy-pheny|- 0
, 3- met hyl ened /097 3-acet oxyphen
 chl or o- 6- met hoxyp 9.098 3- hydr oxy- pt} yI

- chl or o- 6- netwoxyphenyl 9.099 3- acet oxyphen

et yd g3- met hoxyp 100 3 ¢y dr oxy- pheny
- et hyl - 3 netwox eny%—<2 101 o

- hydr oxy- 6- met hyl ph chl or ophenyl 9.192:j>

- acet oxyphenyl - 2-bronophenyl - 9. 103 é
- hydr oxy- pheny
Fydroxy- phen
- acet am do- py|

| - 3, 5-di net hoxyphenyl - 9.[{104
|
[
hydr oxy- phenyl 3y 2- hyl - 3- chl or ophenyl
I
| -

Z-brofophenyT - @405
in-3- b—chlorophenyl- 9.106 HNJ

—t

9. 107 )¢
hydr oxy- phenyl - 2= hoxy- 3- net hyl pheny|l - g%igﬁ
L hydr oxy- pheny 2- cyanophenyl 9.109 3-acet enyl
5-di matJ‘myy_p n¥L_ 9 110 ;j hvdr oy p!"\ \II

5- di n@Bhoxyphenyl - 9. .h E-hydr%i§ phen
phenoxyphenyl - or o- 5- hydroxyphenyl }>o
chi or ophenyl - x&{éjj}netryl pyri di n- 3-lyl

5- dinethoxyphenyl 114 @G- et hyl - pyri#IHES-
+ phenoxyphenyl; - 115 _3-hydroxy-4-fl| uor 5
chl or 8.96- nethox en 9.[116" 8.19 O-Me
hydr oxy-4-f | yor op I- 2-\met hyl - 3-chl o op n%?f
117 3-hydroxy-4-fluo enyl - @—{fi}

nmet hoxy- 3- net/ hyl phenyl - 9.]118

hydr qxyg 4- fILorqphen O 2-|met hygo8- et hpxyphegnyWs
119 3-hydroxy- 4-ftugrophenyl - 2, 3- di et hyl phepyl N-Me

8.21 >§O

Example 9
Other Compounds of Formula |

[00160] Similarly, by following the procedures illustrated in Examples 1 to 4 and
with respect to Reaction Schemes 1 to 5, the following compounds corresponding to

Formula 9 were abtained:
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9. 120 3-hydroxy-4-fluorophenyl -

9.121 2-fl

W@ 20w de4030 et hyl
6- met hyl - pyri di n- 3-yl

2, 6-di
uor o- 3- hydr oxyphenyl -
-pyridin-3-yl

2004/ 064730 PCT/ US2004/ 001069 9.124

6- net hyl
6- et hyl
6- net hyl
6- net hyl
6- net hyl
3- hydr oxy-

- pyridi
- pyri di
-pyridi
-pyridi
- pyridi

n-3-yl 2-nethyl - 3-chl or
n- 3-yJ
n- 3-

n-3-yl 2N3-di
n- 3-yl 2 et hy enyl 9.
nosul f onyl phEmydua 2- chi

4-amn

2-chl or ophenyl
2- chl or ophenyl
2-chl or o- 6- net hoxyphenyl -

2- metlhoxy- 3- net hyl

W%W_
ip

hyi phenyl

met hyl phenyl -

9.122
9PAMBS2004/001069
-76 WO

9.125
9.126
9.127

ophenyl -
henyl -
henyl -
9.128
129

or ophenyl - 9. 130

- met hyl - p

+ 1 )
- TTIEUTTOXY I

1 Za o] 1 1 O—34-24
yr=2Z=CIm UTrUpIretTy T = —3.71LO ]

i din-3-yl 2-benzyl oxypheny

2.1
IR9. 132

mﬂd;[yll -p

)ﬂ-biﬂbrﬁpﬁerwl

v | c~|| aRV n\l!

3-methoxyphenyl-

Q 22

£ A
IUIIbLIIyIO T T LILJ

(IR
r?eﬁwmphe%nzw o;&phenyl 9.1

ug?&hydroxy-4 sulfamoyl-phenyl-

) drnyv n

Rty 1-gyridin-3§,L uor omet hyT surff

env| -

2- hnn7v|nyvnhgnvl

glldﬂé%?ly -

. &@ﬁfhyrpﬂld(ﬂ":ﬁ-b'lﬂ uor onet hyI sy

14 iy tpyiehgnyl-

T3 o6k 1Ty

—phenyt-2-cht

men}ﬁyﬁp@ﬁ?ﬂ% ohenV| 9.139

o 91@{?1%3 Ime‘i’ho'xislt’phenyl-

hydr oxy-i

hyeasx y -

;ﬁamﬂiyt—pﬁrdu'y&—b/bpr opyl met hoxyj

Iiahnemyl -2- nﬁatlﬂgb@ phenyl-

LT

ﬁfné IFP{I G?,“ P opytmetthoxy=

'U' 'ﬁyhgﬁg)ﬁ)ro phenyl-

. 142008- hy

yclopropylnet
Cﬁ-mmynp)@alrrb&mayl phenyl - 2-

Cﬂﬁbmdj@m’lﬁl@moxy-phenyl-

nhaoarn\

—4-43—3-h
c ¥opHe

o & Ilyl oal balluyl

wd’rowhaw'-

PITeT

I ™
’Phenyl

hyg:lmxy-

145 3 h\

drox\ anvl

14504- ac

%Qyﬁ&yﬁuémrbanoyl phenyl 2-
&W@W@h%ﬂ' 2- (2 et hyl prop

¥ su?or; eyt -

-LBIGoBRERNY

v - v

. 14g/nfo- MY

(2- et hy

A

henyl - 9 148 3- hy

-methox henyl-
roxy-ptenyl -

(20132- ¢

13- Wcin@tyobernd}xy) phenyl - 9. 14

93-fluorophenyl-

T

n~ nnnnnn

t (];?/dr%x\ylpp%ny}]L 2=triftooroett

3-vl

FHIorBRERE-

(B.®i52-t

r3 Iﬁydn@typaériWXy) phenyl 9. 1'=

u- methylphenyl-

TSR

"ﬁyl)l;lgl ||U)\ybal UUIIyI IJIICII)’I = L'

Ykyet hyl ) - pyri di n- 3- yl

OBy -

ch rob

. 1563016~ (N@h@wpwrmpywet hyl') - pyri di

QI"\\I

p-ehidtophenyl-

N@@OJN@Q)I\)\J@@(OOOI\JLD(OO?(A)OJ:DGDOOSOOOOOI\JCDO?OJ

[FaY
T OUT UP

3- ﬁydroxy—4 -methyl-phenyl-

2¥chlorophenyl-

9.019 Phenyl 2-chlorophenyl-
9.020 3-fluorophenyl- 2-chlorophenyl-
9.021 3-Aminosulfonylphenyl- 2-chlorophenyl-
9.022 | 5-Hydroxy-pyridin-3-yl 2-chlorophenyl-
9.023 6-trifluoromethyl-pyridin-3-yl- 2-chlorophenyl-
9.024 3-acetoxyphenyl- 3-chlorophenyl-
9.025 3-acetoxyphenyl- 3-methoxyphenyl-
9.026 3-acetoxyphenyl- 4-methoxyphenyl-
9.027 3-hydroxyphenyl- 3-methoxyphenyl-
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9. 154 6- net hyl
H i ndazol - 6-yl

weFanANE2004/ 001069 9. 156 3- acet oxyphenyl -

-pyridin-3-yl

1
2-chl or ophenyl

H I ndol -3-yl 9.155 1
-77 WO 2004/ 064730
1 PCT/US2004/001069

H I ndol -3-yi 9. 157 3-hydroxy-phenyl - 1 HIndol - 3-yl

9158 h-ily' Xy=ph || = Z-blunuphcnyi- 9159

Qui nG |n-3u%/ﬁy(}2,'°g\fﬂ% 6P¥phenyl - 9. 160 1 Z-methoxyphenyl-

Hr beawazd i daé@étoférp}’lbnﬁ- chl orophenyl - 9. Z—GJdlchlorophenzl-

2 rrethyt—pyridi-ne—3—oexi-de-5——2-chl-erppheny

61 (5 8%b- 4 %hb‘?rﬁ’§/3mh60¥‘1 2, 4] oxadl azol - 55@9'@@@1@&{%

g yl9.opyri d3 Beetod/phnyb3 4- cplorophenyl-

Exan®Pe 10 shydrexypbapdunds of Fornul a 14{cblom11]enyl-

Sim § gx4 y, ) [JJ0 the procedures|} e

Exanpl es ?écé@%}ﬁ@@ﬁ% th respect to ealgie @ln&%hﬁlgmes

1]t 09.634 t h -ﬁmdrbxypihagylcorrpounds cor r es|pndtingpHenyl-

Formutas 1 allcu O Ra—RENINJ - R21—HH

Fhr it 2 10| FASTERYEYF 1000 2- f | uor opheRyimetioxypheny-

g- hymom(ypf@hydroxﬁ;ﬁeﬂﬁ 3- hydL oxyphsnyl -2,l3|-udimethoxyphenyl-

||C |ej"|” \J \JL \J ||yur U/\y'JIIL,IIy T

24 ?pl h|5 f”'4'1’6 03 3- hydr oxyphenyl | 2-ghlorophenyl-

3t ché.oge0- pr@@ﬁh‘yl’ pyl@lrpﬁxﬁ hydr oxy- pheny] 2—cHorophenyI—

3ipet th\I nhenv| h\/rlr [aAVE nhnn = H

3} met AR - pHemethy-poidi®3al hydr oxyphenyl -Z-Hlethylphenyl-

4: hyglpaxy ANEmeksvi- a3 hydr oxyphenyl e B

4+ f | uorop en\F/}?é- yié%gr{g-%vdroxvphenvl I—?’gldmhbmphenyl

3t me®.6dixy - mew—pmirﬂe—y& hydr oxyphenyl 2 Bl-dlmethoxyphenyl—

L + 1 1 ) [ 70 \A\ SN Illt‘ﬂnu4l

4 170 042 P célﬁylldroiy%-‘c':ﬁfo?opﬁeny GATI0—PET ¢ chloropﬁenﬂ
9.043 6-methoxy-pyridin-3-yl 2-chlorophenyl-
9.044 6-carbamoyl-pyridin-3-yl 2-chlorophenyl-
9.045 6-methoxy-pyridin-3-yl 2-methoxyphenyi-
9.046 3-acetoxyphenyl- Pyridin-4-yl
9.047 | 3-hydroxyphenyi- Pyridin-4-yl
9.048 | 4-cyanophenyl- 2-chlorophenyl-
9.049 4-carbamoylphenyl- 2-chlorophenyl-
9.050 | 6-methyl-pyridin-3-yl 2,4-dimethylphenyl-
9.051 6-methyl-pyridin-3-yl 2,5-dimethylphenyl-
9.052 6-methyl-pyridin-3-yl 2,6-dimethylphenyl-
9.053 6-methyl-pyridin-3-yl 2,3-dichlorophenyl-
9.054 | 6-methyl-pyridin-3-yl 2,4-dichlorophenyl-
9.055 6-methyl-pyridin-3-yl 2,5-dichlorophenyi-
9.056 3-hydroxy-phenyl- 2 ,4-dimethylphenyl-
9.057 3-acetoxyphenyl- 2,5-dimethylphenyl-
9.058 3-hydroxy-phenyl- 2,5-dimethylphenyl-
9.059 3-acetoxyphenyl- 2,6-dimethylphenyl-
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10. 10 3- hydr oxyphenyl
3- hydr oxyphenyl Met hyl
wO/RM0hP64746 chl or ophenyl

H 2-chl or ophenyl 10.11
Phenyl 10. 12 3- hydroxyphenyl
10. 13 3- hydr oxyphenyl Re&L/yi004/001069

4-f|uoropheny| 10 14 3- hydroxyphenyl N%thyl
nnt haoy N4 n
IILLIIU/\)’ TICTT o ||y’U| UAyp‘IICIIy U,
3- hy§Pdxy bﬁé‘\b{émxﬁphe%% or ophenyl  10. 19'8 d_’r%emﬂphenyl
3- Np@6exy T@%&iox ‘ﬂ)h‘énWEt hoxyphenyl 10 2,& ~dichlorophenyl-
;-hAJLdr oxypl ﬂn\lL \II ph_an_yl 10- .
3- h9®Fdxy )ﬁé\’:!?!OXWhﬁwl' 3- et hoxypheny 2'31‘@39@9“’13“9“3"'
3N XY P ydroxyphenyl- 10 _di -
3- x rng Eenv X l«éngvﬂr oxyphenyl 10 é% dichloropheny!
3- hﬁ@ﬁéxypﬁdfwyltoxwphemwm oxyphenyl 10/ 23-dichiorophenyl-
FA XypiIen 1 z*cnlorooenzyl 1 B}
3- hydroxy| ﬁe‘ﬁ’é 2 ewly 2-chl or obenzyl 1 foékéléélrophenyl
3- A@eﬂaaxy[ Baw:‘oxy-lﬂhanylhl or obenzyl 10 Zﬁ-dichlorophenyl-
2. vy ANy 4 O
= I U Ny J1| ITL 1 = «
8- néﬁq?;l ﬁ“%lf‘?fy‘\? %Tor%bﬁﬁﬁ 2-chl or obgﬁig/f:h'orf@h%%yl'
&lgggiaﬁxyl 6- rN&hﬂ}ﬂyn@ml’Blﬂr gxypgﬁnyl 1Q)23:9lld|3§-‘6|-fﬁla)m<-)z$henyl-
=-Nvaro \j_n on\/ ot r any urC Ny anvl
3- hydB8xy| )ﬁéﬂ?"hw pl/Od'El3 ¥Jyr i di n- 3- yl w?r@‘ﬁ'ﬂuomphenyl-
3-( et31 3 yloxy)-5-T | u . I
T S SRR YL O ety 2B S Br&fheny
3- ( P-ORdet \ |3-ipfnrm<vmewls yI oxy)-5-f | |doiiprg-6Hiieye-phenyl-
103 e -3-yI H 3-(I-Ace : 1- 3-
W og?v 2 }Z%cet&%ﬁe%& e nyl 10.34 6ﬁ rEn: ﬂlﬁ c?r%bhéHyi‘
Ryr i€ |9dj7a 3- )Bl-hylclro‘&ylrahauylo 5 ( 1-for rryl pi ﬁeﬁ dlﬂuorophenyl-
|1t ) = =—Et rrylryl -
(?%et yI°- ‘E YHF’WU%lﬂ yl oxy)-5-f | 187 pﬁeW'
Wi V\ﬂ)m&jxg@@@p PCT / U82004/ 001Q Qgethéb@pﬁényl-
rmt hul [a\ VA1 V| Arat ]
T ful II \J T 1 ﬁ) \CCT1 yl
Wl 0785 1 |33?Md6®<pfrpé1ﬁ9¥/‘- 10. 37 . <'}"Jth°><ylf’he”yT
- (Ryd77d1 Ne2epshd-pyridimgtyl di n- H Pyr i di n-23chtdrophenyl-
9.078 6-methoxycarbonyi-pyridin-3-yl 2-chlorophenyl-
9.079 3-hydroxy-phenyl- 2-isopropoxyphenyl-
9.080 6-methyl-pyridin-3-y! 2-trifluoromethylphenyl-
9.081 3-acetoxyphenyl- 2-trifluoromethylphenyl-
9.082 3-acetoxyphenyl- 2-triﬂuéromethoxyphenyl-
9.083 3-hydroxy-phenyl- 2-trifluoromethylphenyl-
9.084 3-hydroxy-phenyl- 2-trifluoromethoxyphenyl-
9.085 6-methyl-pyridih-3-yl 2-methoxyphenyl- '
9.086 6-methyl-pyridin-3-yl 2-trifluoromethoxyphenyl-
9.087 3-hydroxymethyl—4-ﬂuo'rophenyl- 2-chlorophenyl-
9.088 3-hydroxy-4-fluorophenyl- 2-chlorophenyl-
9.089 6-acetyl-pyridin-3-yl 2-chlorophenyl-
9.090 6-(1-hydroxyethyl)-pyridin-3-yl 2-chlorophenyl-
9.091 | 3-acetoxyphenyl- 3,4-dichlorophenyl-
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3-yl oxy) - phenyl 10. 38 3-Fl uor
I m dazol -1-yl vyl oxy)-phenyl
WQ2q0pp64760 n- 2-yl ) - 5- (pyri di n-
3- onxy) phenyl 10. 40 3- Fluor

0-5-(pyridin-3- H

10. 39

H 4- Met hoxyphenyPCT/US2004/001069
o 5- (pyri din-3- H

A T P A e
olbomgng ghﬁeﬁ&g&@ﬂyres illustrated 'Q6ﬁxmﬁﬂbﬁﬁﬁbnyp
1 anL \I\l racnar\j' imp\eaejfll faYal Qr-_lprel S 14tn R 41- m
f ol P83 ng| Bdwdwmasembr r espondi ng to | Pérdimesnoxphrsyl
PR By T P T b 2GSy Shedigypény-
PCTR U8 004B6FAOEP-phenyl- N 11.3 - Me N Q2,3nmgthayiensgioxyphenyl- -
Ilhg 097O‘§ 531 atox%qhe%lrﬂura 11}0818§1'Wz'mfor%%hgxybﬁenyl-
flol B@WB ng Bh-qdmwadmyles illustrated i@- dEkmocﬁl-resthbxypbenyl-
oo e IR, o o mer B Emel{Bphenyt

9.100 3-hydroxy-phenyl- 2-methyl-3-methoxyphenyl-

9.101 3-hydroxy-6-methylphenyl- 2-chlorophenyl-

9.102 3-acetoxyphenyl- 2-bromophenyl-

9.103 3-hydroxy-phenyl- 3,5-dimethbxypheny|—

9.104 3-hydroxy-phenyl- 2-bromophenyl-

9.105 | 5-acetamido-pyridin-3-yl 2-chlorophenyl-

9.106 3-hydroxy-phenyl- 2-methyl-3-chlorophenyl-

9.107 3—hydroxy-phenyl— 2-methoxy-3-methylphenyl-

9.108 3-hydroxy-phenyl- 2-cyanophenyl-

9.109 3-acetoxyphenyl- 2,5-dimethoxyphenyl-

9.110 3-hydroxy-phenyl- 2,5-dimethoxyphenyl-

9.111 3-hyd roxy-phenyl- 2-phenoxyphenyl-

9.112 3-fludro—5—hydroxypheny|- 2-chlorophenyl-

9.113 6-methyl-pyridin-3-y! 2,5-diméthoxyphenyl—

9.114 6—methyl-pyridin-3-yl 2-phenoxyphenyl- ‘

9.115 3-hydroxy-4-fluorophenyl- 2-chloro-6-methoxyphenyl-

9.116 3-hydroxy-4-fluorophenyl- 2-methyl-3-chlorophenyl-

9.117 3-hydroxy-4-fluorophenyl- 2-methoxy-3-methylphenyl-

9.118 3-hydroxy-4-fluorophenyl- 2-methyl-3-methoxyphenyl-

9.119 3-hydroxy-4-fluorophenyl- 2,3-dimethylphenyl-

9.120 3-hydroxy-4-fluorophenyl- 2,6-dimethylphenyl-

9.121 2-fluoro-3-hydroxyphenyl- 2-chlorophenyl-

9.122 6-hydroxymethyl-pyridin-3-yl 2-chlorophenyl-

9.123 6-methyl-pyridin-3-yl 2-chloro-6-methoxyphenyl-
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RLRZ NN HHFormulal R R2 12.1 Indan-1-yl
3- hydroxy- phenyl - 12.2 | ndan-1-y]
W@20ka@647B@m no- phenyl - 12. 3 I ndan-2-yl PCT/US2004/001069
3- Acetyl ami no- phenyl 12. 4 I ndan- 1-yl
Y ‘I’V“%(Jlglull\, LLI £nﬂ”]| aIIrIIU IICII I 1’) E
1, 2942%. Tbﬁ‘r'%?)d‘rpéf”d'@'3l‘-)§}droxy phenyl ApsbyAt-chirophenyt-
2. 6.1bndah @qlnoyl phenyl - 12| 3. - henvl-
2- I\lg E{))I QGﬂwﬂ?/éri{b rl;\:?}/”q\é1 enyvl - 12 8 | ndan Z;Létﬂ@&é—rd@thylp enyl
3- I—t?d?é)xy g-rribylpbpdierdy- 12. 9 | ndan- |L3ynethoarmeghyliphenyl-
2 50,4 nd ypyridinyl - IPoRI: B
Bk, "l’ﬂw Py rko’?idumu napht h g‘gr.”?th.y{ﬂheﬁ“g 12
lnd&ri29 - y 6$néﬂyyhptyw@m5-)ﬂl uorophenyl 8kthyiphenyl-
20041064 1-9S2004710
S g - | RO e AR ARe N e ot | 25 PRORER:- 1- 1
3- I\/l9t1ho>xyLBh@ewd>xypﬂ&1y15 | ndan- 1-yl 3- ¢hloblovegteaiply| -
-2 6—nd +Ftndarn=—ty1-
3-1 PUsH o- pRarRIVHPYIqig™ r¥idan- 1- y! £ benzyloxyphenyl-
4- Met1hoxy ¢ 1 12.19 Indan-1 Nohenvl-
1 e nyzﬁ @nﬁfﬁ%ﬂ?ﬁﬁﬂé@ I 2,10, ndan- 12 2§(’cnfluoromethylsulfany )pheny
Vet ByBByr | diasgloxganepyl- | ndan- 1-yl 3- Ca Bmﬁﬂ@whenyl-
[ 7. naa fhoxXy-4-chl or oph( ]
, 3534 gy R 0% T o TRy nhiutanyphens
§ apﬁﬂﬁél e 1é-h]{d5dxy bEeIZA- | ndan- 1- yI 2-benzyloxyphenyl-
3= sul 225 tdan- I=yh - A
1 (BeChyl b HBERV PIROI phenyl - 12 26 | Fdgugroethisufanyheheny
Pyr iodiBny| | 3-hydroxy-4-acetyl-phenyl- 2-chlorophenyl-
9.138 3-hyd roxy-phenyl- 2-ethylphenyl-
9.139 3-hydroxy-phenyl- 2-cyclopropylmethoxy-phenyl-
9.140 3-acetoxyphenyl- 2—cyclbpropylmethoxy—phenyl—
9.141 6-methyl-pyridin-3-yl 2-cyclopropylmethoxy-phenyl-
9.142 3-hydroxy-4-carbamoyl-phenyl- 2-chlorophenyl-
9.143 3-hydroxy-4—methylcarbamoyl—phenyl 2-chlorophenyl- '
9.144 3-hydroxy-4-dimethylcarbamoyl-phenyl | 2-chlorophenyi-
9.145 3-hydroxy-phenyl- 2-(2-methylpropoxy)-phenyl-
9.146 3-acetoxyphenyl- 2-(2-methylprdpoxy)—phenyl-
9.147 6-methyl-pyridin-3-yl 2-(2-methylpropoxy)-phenyl-
9.148 | 3-hydroxy-phenyl- 2-(2,2,2-trifluoroethoxy)-phenyl-
9.149 3-acetoxyphenyl- 2-(2,2,2-trifluoroethoxy)-phenyl-
9.150 | 6-methyl-pyridin-3-yl 2-(2,2,2-trifluoroethoxy)-phenyl-
9.151 3-hydroxy-4-methoxycarbonyl-phenyl- | 2-chlorophenyl- '
9.152 6-(2-hydroxyethyl)-pyridin-3-yl 2-chlorophenyl-
9.153 6-(Methoxycarbonylmethyl)-pyridin-3-yl | 2-chlorophenyi-
9.154 6-methyl-pyridin-3-yl 1H-Indol-3-yI
9.155 1H-indazol-6-yl 2-chlorophenyl-
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12. 27 (ndan-1-yl 6-cyano-pyridin-3-yl 12.28
1, 2, 3, 4-Tetrahydro- 3-Hydroxy-4-nmet hoxyphenyl -

woaphobaBene- 1 -yl 12. 29 | ndan- 1-vyl PCT/US2004/001069

2- chloro 4- hydroxyphenyl 12. 30

J =1 | Al O L;||| UTU' 3.' hydl UAR h 1 'IL" )
mapﬂ’ﬁﬁ Ie % pr”@l 1,2, 3, 4- Tetrahrg':’['jr-‘%)-"gfﬁloro-

6- melby ! - 38ﬂ1ydﬂoﬁy-§h¥rhyl— napht hal ene- 2- yhH14d613-yl

tr ahvdrn + vl mlrJ Al il

[a
IIL,LII]I Py rruorT

hapﬁﬂﬁ%l enéhldﬂﬂ;y‘fbe% | ndan-1" -yl " 2-bromophenyl-

- MeLBOXYE éz"u%ﬁﬁ/b Hpyridin-3-yi 12, 347 bdripkehil-

G-r‘arhm(u VA |n’%A/I 12.35 6-nmetho \/|ndan1 \I

3- h§dPdxy Jththmeld?@diZ-ﬁ 3,4-Tetr ahy j2-shlorophenyl-

—

4! lng%ny ?""‘Vh’%’&g@%ﬂ?r’@l% 1, 3675, PSP RngH

an 1-/
f\ I\Jlnf\ll_lﬂ

TP BB 00} POOTORG A8V 99 ORGP OTGH ery -

- hydroxybb@zr)sﬁyndm #4 | ndan-1-yl

Py | NSO L ARURGHPZA0% 1 . 5| A-oHersellpr o

f\l\_l\;n

b

3 acetoxy phenyl napht hal ene- 1-yl 12 43 |1 ndan- 1-yl
6- carbanoyl - pyridin-3-yl 12.44 |ndan-1-yl
6-trifluoromethyll-pyri&aoplgf0 12 45 | ndan-1-yl

Quinolin-3-yl 12.46 I ndan-1-yl |_H Benzoi m dazol - 2-yl
12 47 5,6, 7, 8- te%&%@@nﬁl%‘#aﬁ%%‘v#mﬁlé—l

dr ox phen I

[001551]3 7, 8- @thr%pmfglw}gqth\ierﬂgpt;qquges illustrated in Examples 1 to 4 and

wﬂh@e@é&“bﬁéﬂc’ugﬂl Fﬁ' gﬁ%@élﬁ (1j I\fllq)e5_1¥p§9olldihﬁﬁ%cém]ébunds corresponding to

Formpula, 1@‘@‘5f?é’lbfaéﬂ*ﬁﬂdro 5H 3- hydr oxyphenyl -

benzocycl ohepten-6-yl 12.§1 I ndaga1l-yl 5-Methyl -

oxazol e- 2-yl /H\ )\
R1
Sy N R21
H H

Formula 10

R1 Ra R2.1
10.00 2-fluorophenyl- H 3-hydroxyphenyl-
10.01 3-hydroxyphenyl- H 2-methoxy-phenyl-
10.02 3-hydroxyphenyl- H 2-methyl-phenyi-
10.03 3-hydroxyphenyl- H 3-chloro-phenyl-
10.04 3-hydroxy-phenyl- H 3-methoxy-phenyl-
10.05 3-hydroxy-phenyl- H 3-methyl-phenyl-
10.06 3-hydroxyphenyl- H 4—hydroxyphenyl-
10.07 3-hydroxyphenyl- H 4-fluorophenyl-
10.08 3-hydroxyphenyl H 3-methoxy-phenyl-
10.09 3-hydroxyphenyl H 4-methylphenyl-
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12. 52 I ndan- 1-yl
| soxazol e- 3-yl

oxazol e- 2-yl
12. 54 | ndan- 1-

12. 53
yl

3- (2-

I ndan- 1-yl
Oxo- 2, 3-di hydro-1

wWoRMOBHaz 0l - 4-yl ) - phenyl - 12.55 | ndan- 1-yl PCT/US2004/001069
5-N®thy|-isoxazo|e 3 yI 12 56 | ndan- 1-yl
Mot vl 4 cova [PX PPN R B
3- (EOA%‘ ;ﬁg&aéq\;(iy&}prﬂ') phen) I .1514;.8. #—c%r ophenylf
R A I T O L AT i KU
For 1A 1 E%dwfmp@rm larly. |Betn | pdachigranhenyl
Peontey + 5 RYBRE, (o MR 7| udropieny T
comj@mhds émydmmwg to Fsb{eii}oﬂg 14- nmih@(ypb?raﬂl ned:
; 16E%LUH§JW %gﬁﬁh%aﬂg?gjzigL ;;ZBZ qughlfon:cbgylg
DYy o ZPINIB gL s do 19, 2 a2 ppatiolotanfiony| |
3- 0x8:f et | §H}Y6FQ3<YB'W"§/EI0- pyi i n:féfyfﬂ-mejh@(yghenyl
donae ol f’; SR L O P A tRylaheny
1- et'RdPes JIBFMydxypmnybl i di n- |Meigyihy imfth@imhgl}slfl
Fr gi I dl n? Wd%g@gﬁel pr?)jljiagg- - -suF% OE%WHFOW‘SH&W- =Y
g- eyl - ﬁ))Bthy@kdkyﬁhéﬁyl H 3-hydroxyphenyl
10.22 3-hydroxyphenyl H 4-hydroxyphenyl
10.23 3-Acetoxyphenyl- Methyl 2-chlorobenzyl-
10.24 3-hydroxyphenyl Methy! 2-chlorobenzyl-
10.25 3-Acetoxyphenyl- H 2-chlorobenzyl-
10.26 3-hydroxyphenyl H 2-chlorobenzyl-
10.27 6-methyl-pyridin-3-yl Methyl 2-chlorobenzyl-
10.28 Cyclohexyl- Methyl 3-hydroxyphenyl
10.29 Cyclohexyl- H 3-hydroxyphenyl
10.30 Tetrahyd ro-pyranyl- H 3-hydroxyphenyl
10.31 pyridin-3-yl Methyl | 3-(1-Acetyl-piperidin-3-
yloxy)-5-fluoro-phenyl
10.32 6-methyl- pyridin-3-yl Methyl 3-(1-Acetyl-piperidin-3-
yloxy)-5-fluoro-phenyl
10.33 6-ethyl- pyridin-3-yl H 3-(1-Acetyl-piperidin-3-
yloxy)-5-fluoro-phenyl
10.34 6-methyl- pyridin-3-yi H 3-Fluoro-5-(1-formyl-
piperidin-3-yloxy)-phenyl-
10.35 6-Ethynyl -pyridin-3-yl H 3-(1-Acetyl-piperidin-3-
yloxy)-5-fluoro-phenyl
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rrolidin-3- | 13.8 cycl opropane-sul f onyl -

6-nmet hyl -pyridin-3-yl rrolidin-3- | 13.9
w@z@paet7Be car boxylic acid t- 6-nethyl-pyridi n-BEWUS2004/001069

butyl ester 13 10 azepan- | -sulfonic acid

?;F’t‘?rg% PEm %M %W‘ n;;/r“' i?ius-y'?“?i'ﬁ%‘?iﬁ' e
13.12 1- met hanesul f onyl - pi perfi di n- pyy1¢>q:|)-5-f&opd phéhyl

Q 1'2 azephan | cn!'Frucur- Aant A n\:ridi A

QEm 6@3Exaw§’r(€y"m“ @llyﬁé(pmmms of FPo\Fhﬂ %m m[:E)TO|1I651
simlarly, 3@”@(&%#\% ng the procedurles illustrated in
;

Exanples with respect to-Reaction-Scheres-

1 t4088 ths Fflléﬂrpévﬁpwgil@énpouhét corr e‘ﬁp‘@ﬁi’@i h@rl to

Formul a 14 ai ned: -84 WD 2004/ 064730
P ng%)g)g%hyll: O R R X (NINHH Formula 14

f
PCT/ USZ()OA&

R1. 1089R 2 3-(pwidio2-y)S)(pyridivet ¥ - pi per4-Methaypheny!

6- (5- 0x0- 4,514l h [1, 2, 4]loxadi azol - 3-yl ) - pyridin-
: CRRaL ) el

]

f

3-1 14. 002 [-ieriidin-3- 0 _oxazaol -2- |

14. 0030 ( R 3IFlnadiSe(pyidinBony| | H) car bataMethybt HiglirazoBs-¢4y!
i peri di n- 604 0 §,R) 1- di met/hyl am njo- car bonyl - 0

yri di ne-2 )5‘85?\9 ic acide piperidin- | am de 14.005
R-1-acet I-ieridin-3- 1 0 2-nmeth |- ridin-3- 14.006
(R - 1-acet I-ieridin- 3%06 Hlyl ridin-3-

[00162] Similarly, by following the procedures illustrated in Examples 1 to 4 and
with respect to Reaction Schemes 1 to 5, the following compounds corresponding fo

Formula 11 were obtained:

F
|
R [: l //M\\ R?
\0 ‘ N N/
H H

Formula 11

R2 ) R1 A

11.1 —?{gij}F—CH3 €_<<:j>

=N Me )§ o

11.2 -+ /O —30
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14. 007 1 -nethl
14.008 1 -nethl
WO 2@ied30 1 14. 009 (
-nethyl 6- oxo 1 6- d

- 2- OX0O-
- 2- 0XO-

R) - 1-acetyl -

i hdro r|d|n 3

ieridin-3- |
ieridin-3- |

O ridi
0 6-ne

3- |

n-
th |-

h

pi peri di n- 3- yPCTDUS$2004/001069

I 14.010

-

1

'a'CETI'ICIILﬂ I

(R - 1formIF|er|d|
(R)- 34Borm i
14.013 (R) - 1-

5-methyl -[ 1, 3] 4] - t hi

n-3=N |
ieridipd3- Mpfk 6-eth
acetyl - i di n 3-vyl

U L'ITCI_TI T'

O6met

adlazol I

=l A
o n=—4—t
h | -
yl -

14. 014

C)

"AZIH 1
ridin-3- 012
ridin-3

)

4.
o}
0

(R-1-acetyr-
aci de1qi de
|- ridin-3- |

pi peri

ai

4. OlS—iJ@eﬂnql -ier
14.01 -acetyl -i

U pyT

pridi n-3

ine-2-c¢
di n- 3-

r NHi C
%@@o
6 eth

nT- ridin-3-{1I
6-1so0 pyl

I O 6Q|ﬁ§oprop
i eridin-3-

ridin
| -

14. 017,\gR) 1 -form

rlg%-@'

O oxazol -

14,018 R-
fad 14. 01

L- acetyl -
D (R -1 -

5-yl 14.02(

[-1erid n©3-

W 3-
t
2-0X0- iertdin-1-

CH-CH-Oridin-3-
pyridazin-4-yl pi
CH -

ieridin-1- | CH -
(R)-l-dirrethyla

i peridin
[00&3 ridi r$“§' ar|y,

| -
I
0
|

CH - O 6-net hox -
-O6-nmeth |-

% Wi perio

| 14.021 (R)-

peridin |
Examples12

ri

-for

e

14. 022 2-oxo-

1- met hoxycar bonyl -
ieridin-1-
14. 023 2- oxo-
din-3- | 14.024

zi n-4-yl

eridin

Qi nFnites 710 and

withGe$ sy RE0tbAISEhém¥s 1 t35, the Io@#h§ compounds were obtained:

(R-1-Pert- butoxycarbonyl-

pyrl

azin-4-yl

pi peridin

I -85 WD 2004/ 064730 PCT/ USZ004/ 001069 14.028

(R) - 1(m)rphoI|ne4carbony) 06rrethyl pyridin-3-yl
i eridin-3- | 14. OZBK ridi 8—1-carbonyl am no
0 6-nethyl -pyridin-3-yl™N7acetitNacid ethyl ester
14. 030 (R)-6-0x0-1-(tertd 0 6-réthyl - pyri di n- 3-yl
butox carbon I - i eridi lla_ %n lé\ 14 031 6-oxo0- i
eridin-3- | 0 6-neth |- [POMes:
R’ R2
12.1 Indan-1-yl 3-hydroxy-phenyl-
12.2 Indan-1-yl 3-Acetylamino-phenyl-
12.3 Indan-2-yl 3-Acetylamino-phenyl-
12.4 Indan-1-yl 3-Methanesulfonylamino-phenyl-
12.5 1 ,‘2,3,4-Tetrahydro- 3-Hydroxy-phenyl-
naphthalene-1-yl
12.6 Indan-1-yl 3-Carbamoylphenyl-
12.7 Indan-1-yl 2-Methyl-3-hydroxyphenyl-
12.8 Indan-1-yl 3-Hydroxy-4-methylphenyl-
12.9 Indan-1-yl Pyridinyl
12.10 Indan-1-yl Methoxypyridinyl-
12.11 1,2,3,4-Tetrahydro- Pyridinyl-
naphthalene-1-yl
1212 Indan-1-yl 3-Hydroxy-5-fluorophenyl-
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14. 032 2-oxo-piperidin-1-yl CH2- pyridin-3-yl CHCH-O
14.033 2-oxo-pi peridin-1-yl CH2-

W@ 200806003y - pyri din-3-yl  CH CH -O 14. 034 PCT/US2004/001069
2- oxo- pi peridin-1-yl CH2- 6-nethyl - pyrldln 3- yI CH CH
-014.035 3-oxo n:nrnhnl:n 4 \:I cL2 S —€H
CH| - 0213 03pA-FedRbingapghdt i n- 4- y| :ﬁ%ivydmxy'Phem}'

6- [Tet Y yI' CHCH -0 14 - -
3- xo{?rhfﬂ)h l:hub% ?1 y?;l CH2- 6-net hyl %%h?)iy phenyl cH-
-0 141288 ([Rndar-dekt yl - pi peri di n- 3] yichipro-phenyl-
py T diATE: T acid am de 14
(R 1”&%% Md 'ggrl din-3-yl 0 PHér%/l
(pyl i diner 2- ylndah-l’tl-ycﬂl met hyI acet am ¢&-flugep-phEmyl-
R—t—acety ||u|||by| Opyri o, me= 2= = vl
a,CéF abtdd 1 lnggfﬁ -acetl- i eridinm 4-,oﬁetﬁo>é)cgmo: H%!ﬁyl-
ridi n1349l maﬁmzﬂ R-1-acet |- i el Bd—llydféky-tﬂcrr@thylphenyl—
I‘I(’I'“ ') 4" .Au\,in-_eullure JA nAu’L‘R :IL_“ = IUIII O'
0 r1220- 2] IdARtII| acetam de 14. B’Eﬁhyﬁ*\‘[dﬂ?y acet |-
T 3- nigin-2- Teth 1 a¢ t@é’fb 045
( R - 1g%?’r|n;t ‘1\pld§rr]n1nﬂ carb hnn\l| ﬂJ\Pyr % éi)@’\‘?Ihar4y|
acet ah?.a8 bir‘@énﬂcbﬂn 3 - yl 14.046 érM@FP’&d“ﬂT—Cb'@thﬁny"
4-fituo ' PR I pertdin-3 3 -
2- et %?%h BES)?I’&A' ﬁ?rg@érpi peridin- ;BWonoxy 4-methylpheny
3- et hyI ph<=n§1¢hthalﬂn€821§/l i eridin-311 0
4- reth pllr,‘”l L 14050 prpertdrn- 3-
> T ubkG2 oGP T 050 1 Br't i n ol JVB S IOP ey
|6 14;1@.?3 ( ?)ndbne!t-ﬂyl ami no- car bonyl) - (®ethylaminosulfonyl)phenyi-
- EeHRH—PYHH A3 —etidtm=3= 140653
(R)|- 112€Pt - b d'tdédeélr bonyl - 0 Pyfdinyi>>
((:BR)n ghg;gyrret manpyyll gl n- :3; yI pi per leddyand-pytidih8-A54
= - T Oorm —er I nathaov—met-hb—t—
ridi n1328 |1& :@)6*3- e(rﬁjlydfo-d, et hyl a n%%yq{ﬁ’fyﬁ‘é'ﬂ‘ﬁtbm@phenyl'
6- henzyl oxy+ RyphiHhBAST YA
12.29 Indan-1-yl 2-chloro-4-hydroxyphenyl-
12.30 1,2,3,4-Tetrahydro-8-chloro- 3-hydroxyphenyl-
naphthalene-2-yl
12.31 | 1,2,3,4-Tetrahydro-8-chloro- 8-methyl-pyridin-3-yl
naphthalene-2-yl
12.32 1,2,3,4-Tetrahydro- 6-methyl-pyridin-3-yl
naphthalene-1-yl
12.33 Indan-1-yi 6-methoxycarbonyl-pyridin-3-yl
12.34 Indan-1-yl 6-carboxy-pyridin-3-y!
12.35 6-methoxy-indan-1-yl 3-hydroxyphenyl-
12.36 1,2,3,4-Tetrahydro- 3-hydroxyphenyl-
naphthalene-2-yl
12.37 4-chloro -indan-1-yl 3-hydroxyphenyl-
12.38 5-fluoro -indan-1-yl 3-hydroxyphenyl-
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6- met hox neth |-
W@ R)o4/064188 hoxycar bonyl -
pi peri di n- 3- yI
14658

6-

(R

6_
0
6-
- di
ie
6_

- ac
14,

, 3

-

pi
ri
6_
etn

anoae

0
- di
t hi

- e

pi
6
(
6

R

1 1
r\./r\

eridi n-3-

| 14.056 (R)-1 -acet

ridin-3- |

| -
14. 057
0 6- et hoxynet hyl
- 86 V\D 2004/ 064730 PCT/ US2004/ 001069

i eridin-3- 1 0

- pyr i BCTUS2004/001069

et o3y e

J. TIIICLIF? allTﬂ

U=Cdal LTUIT)/I

pi pe

SAAOYPERY s

- 111t hy

MRt hnvunn

ﬁ]'dbﬁﬂtwl - pi peri d| n- 0

n\lr|d_1n QJJI 2 1A
ﬁl | T—Jar1r J LT

3 hydroxy-4-fluorophenyl~

fpheh%fﬂ 14

U‘Gin‘(‘ﬁﬂ 1-for rTyI - pi peri

g, t}dejaxW @plorophen’éxl

(
I e
I

ol Fa

i di n-3-

hyd @-T@Méhﬂ 61 '
no- carbon¥ 6 0xo- 1,
YR - 1

naphtbpless met hox

14]86%e

6- di %O%Pg pyridin-3
carbonyl- 0

07243 0

tL¢er i

X

Q-pyridin-3- ieridi
gﬁqﬁ 0 2-h drox meth

Bcimdmpripdidtpd

06%52.44) -

lk‘de&ﬂWI pi perl di n- 3- yI

@-te}ﬂt[oxomethyll—pyridin—3-y|

T

oy | - IIElHT- rl(]'l
e oy

ri din-2-ylneth

Q?qlnolln{‘i Ubb (R-1
VI acet am de
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5-Methyl- oxazole-2-yl

12.52

Indan-1-yl

oxazole-2-yl

12.53

Indan-1-yl

Isoxazole-3-yl

12.54

Indan-1-yl

3-(2-Oxo0-2,3-dihydro-1H-
imidazol-4-yl)-phenyl-

12.55

Indan-1-yl

5-Methyl—iéoxazole-3—yl

12.56

Indan-1-yl

3-Methyl-isoxazole-5-yl

12.57

Indan-1-yl

3-(2-Amino-oxazol-4-yl)-phenyl

12.58

6,7,8,9-tetrahydro-5H-

benzocyclohepten-6-yl

6-methyl-pyridin-3-yI

Example 13

Other Compounds of Formula |

[00164] Similarly, by following the procedures illustrated in Examples 1 to 4 and
with respect to Reaction Schemes 1 to 5, the following compounds corresponding to

Formula 11 were obtained:
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3-vyl
6- net hyl
woRM4a6E88y 1 - i er

-pyridin-3-vyl

14.075 (R)-1-(4-pyridin-2-yl-piperazin- 0
l1-carbon | -ieridin-3- | 14.076
idin-3- 1 0 6-am noneth |- ridi PEBUS1004/001069

14.077 (R)-1-net hyl sul fonyl-pyrrolidin- O
6-met hyl -pyridin-3-yl 3-yl 14.078
(S)-1-(cycl opropyl sul fonyl)- 0 pyridin-3-yl
ieridin-3- 1 14.079 (S)-1 -(cycl opropyl sul fonyl)- 0
6- met hyl - pyri di n- 3-yl pefi din- 1 14.080
(R) - 1-acetyl - pi peridi 0
pyridin-2-yl met,hyl - forﬁb\?e 4 081
R-1-acetyl - i efi tha- 0_&-eth din3- |1 14.082
(R) - 1-tent - but oxydar bonyl’- 0 pyti di neg2- car boxam di ne
ieridin-3- | 14.083 1-acet I-azetldln 3- | CH2-0
pyridin-3-yl 14.084 (RFotmulacdt |-ieridin-3- | 0
tpyridim=3=ytT 147085 Rdracet T-Teridin-3- I Ogpb- NEL N
|- ridin-3- 1| -87 WO 2004/064730 PCT/US2004/ 001069
14. 0863(4R) - 1- | §4€pandtsuifbyidraoidf ur ant Byridn-gyt i di n- 3-yl
car bon I - edingthyl 3mide 14. 087
(R) - 14k 64 ethbmanh%arboxyﬁbﬁcmret hy byridn-8eil n- 3- y|
pi peridn-1-yl )meswbesyd | ieridin-3;1 1 14.088 (R -1
- (1, 45 dioxa- 8} aaRo-télrahyamtpyyiotaRy i Ubyridin-glyl
Spl ro[ . 5] decpney 8k &@Qé yil) ieridin-3- | 14.089
gydf oXY} BioREHdtFIN)8rolpyr@idd- el Bythethyitgyftim=-Byly |
C%biﬂ - T rH:jQ Bl'é’kaz@| élpy 9||Oa
or - !
6- o (5 oy ggj: n@@ulf gl';.le/r%l in GGnP?tg?llnpy:r%ldm 3%4 001
R)pl eridine oLy 0 6- et By LaBvl =Byl
per ildihe- 4- ¢ Bvi’;r)gcﬁy;a%_éﬁg mﬂ met hyl an'1jn%t§yl ﬁfﬁb@Q@I
Ry =acetyt= ST T_d1 g
p;/? i di1R-72- i’/l b T pa]‘ﬁ_e- -ﬁﬁ%}wyl- 6-methyl-pyridin-3-yl
pyrfolidin-3-yl
13.8 cyclopropane-sulfonyl- 6-methyl-pyridin-3-y!
pyrrolidin-3-yl
13.9 azepan-1-carboxylic acid {- 6-methyl-pyridin-3-yl
butyl ester
13.10 azepan-1-sulfonic acid 6-methyl-pyridin-3-y!
dimethyl amide
13.11 azepan-1-carboxylic acid 6-methyl-pyridin-3-yl
methyl ester :
13.12 1-methanesulfonyl-piperidin- | pyridin-3-yl
3-yl
13.13 azepan-1-sulfonic acid pyridin-3-yl
dimethyl amide
Example 14
Other Compounds of Formulal

[00165]

Similarly, by following the procedures illustrated in Examples 1 to 4 and

with respect to Reaction Schemes 1 to 5, the following compounds corresponding to

Formula 14 were obtained:
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formam de 14.093 (R -1-[(S)-tetrahydro-furan-2- 0
pyridin-3-yl carbon 1 - i eridin-3- 1 14.094

W@ R)jo4eq78®t r ahydro-furan-2- 0 pyridin-3-yl cap@DUy10p4/601069
i eridin-3- 1 14.095 (R -1-[(R) -tetrahydro-furan-2- 0
6-nmet hyl -pyridin-3-yl carbon | - i eridin-3- 1 14.096
(R -1-[(S)-tetrahydro-furjan-2- 0 6-nethyl-pyridin-3-yl
carbon I - i eridin-3-
(R -1-(tetrahydro-fura
carbon I - i eridin-3-
(R-1-[(S)-tetgahydro-
carbonyl - i eri dim3
(R -1-(tetrahydro-furan- 2 0 6H3thy| rpyrldln 3-yi
carbon I - i eridin-3- | fLPRlacetI-i

oridin.5. 1 0 1nim dazdioruis 11107

(R) - 1-di met hyI an1‘no carbonyll- 0¥ Hi m dazol

Jinallf‘llﬂ 14102 /D\ (A_+ A

‘“" Clll UI\ _J ]l
1600 )y 1ﬁ9?tb'|d?'ﬁ’?r@' ry{%—yl p| per azi car ’Z%ﬁf&?
3- 1 ]14.103 (R -[(R)-3-tert4{butyl - di nef z0 -V)Py“d'"-
tthvl - pvridin-3 \IL sil-amy r\V\I-l‘pJ V di-re—1 -car

LD ALBA =AY

141.b92 mémmmgl 14 1rhA o Foxazol-2-yl

1

14.003 1 fRehymetpvxyearaginyre- | - 0|6- R hyl - p@ﬂrbam@M@yminﬂ-yl

14004 (RB4-diméhylamtine-@bdnytt4.| 106 ®- 1- acetridine-3-carboxylic acide

car bouideyidini3-Wri din-3- 1 14 105£-1-2!gm [ - i
eri dil migeridh-Byl6-neth |- ridiin-3- 1 14amid@ R-1-acet |-

14.008 i| Rp4-Zcetyl-MpEridit-Byl - ridin-30 | [12mb@§/-pyridin-3-yl

14 B6 1{H)-neichlyl-gipgidn-8at bonyl- 0 @yr i di reBwispyridin-3-yi

120091 A=rBethll-A4xd-0Pelid-34i di et hybam niopyidink®ylyl - 0

180081 RytheYL2-8kdpidedidin-3iyl er i|di N-@- | |- 8eeMI-pyridin-3-yl

004/ 1{ 001069 . 110! 1- - -1 .6-
Tzzg)@é -?gfn%tgﬁtyg?n&no gg‘r bonylr- 01%- et hyl.;n&?g\gﬁﬁ(f@:&

14.010 | 1-acetyl-piperidin-3-yl @) 2-methyl-pyrimidin-4-yl

14.011 | (R)-1-formyl-piperidin-3-yl 0] 6-methyl-pyridin-3-vl

14.012 | (R)-1-formyl-piperidin-3-yl 0] 6-ethyl-pyridin-3-yi

14.013 | (R)-1-acetyl-piperidin-3-yl 0] 5-methyl-[1,3,4]-thiadiazol-2-

vl
14.014 | (R)-1-acetyl-piperidin-3-yl @) pyridine-2-carboxylic acide
amide

14.015 | (R)-1-acetyl-piperidin-3-yl 0] 6-methyl-pyridin-3-yl

14.016 | (R)-1-acetyl-piperidin-3-yl @) 6-ethynyl-pyridin-3-yl

14.017 | (R)-1-formyl-piperidin-3-yl (0] 6-isopropyl-pyridin-3-yl

14.018 | (R)-1-acetyl-piperidin-3-yl O] 6-isopropyl-pyridin-3-yl

14.019 | (R)-1-acetyl-piperidin-3-yl ) oxazol-5-yl

14.020 | 2-oxo-piperidin-1-yl CH>-CH»-O | pyridin-3-yl

14.021 | (R)-1-methoxycarbonyl- 0o pyridazin-4-yl
piperidin-3-yl

14.022 | 2-oxo-piperidin-1-yl CH>-CH>-O | 6-methoxy-pyridin-3-yl

14.023 | 2-oxo-piperidin-1-yl CH>-CH>-O | 6-methyl-pyridin-3-yl

14.024 | (R)-1-dimethylamino-carbonyl- 0] pyridazin-4-yl
piperidin-3-yl

14.025 | (R)-1-formyl-piperidin-3-vl 0] 6-formyl-pyridin-3-yl

14.026 | (R)- -1-methylsulfonyl-piperidin- 0] 6-formyl-pyridin-3-yl
3-vi

14.027 | (R)-1-tert-butoxycarbonyl- 6] pyridazin-4-yl
piperidin-3-yl
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leridin-3- | 14.111 (R -3-[(R)-tert-butyl-dinethyl- O
6- met hyl -pyridin-3-yl silanyl oxy] piperidine-1 carbox
WO c@4@6i760 di met hyl am de 14. 112 PCT/US2004/001069

(R - p| perldln 1 yI 2- oxoethyl- 0 6- mathyl pyri di n-3-yl
i o R
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14. qQBU 1l % (alinﬁ 43carporbﬁ)py
14038} % %yﬂmné. PRItV At 1 B-matiyy-pyridin-3-y
~methvl -pyvridin-3- \II

(R\ 13 i | rnar hnnly et
140305] (R)frxe- '(féfﬁ din-3- | 14. 6-methyl-pyridin-3-yI
vridin-3- V|

[ERN

|
0
1
)
t

“@73 ®(D

(R)- LM@@@QQ&(_IEWSUQMMW} Vid
14,031 [46-axcapibpridin-337 (R) - 1- dj me

| ani §ﬁﬂethvlmg_]n._3-m__

14932 Je-ax@piperidiR1-B- h drox -| er Cifzn- 3] pyridin-318
-oxo-pyrrolidin-1 -yl CH2-| OH(CIND 3-y| CH CH -O

141083118-026-piperidigrlrydl i di n- 1-y] CHP- B6—methoxy—pyridin-3-yl
6- et hyl -pyridin-3-yl _CH QHCHE@HA-A 20

142034 02-pys-pipkfidini1-yl -yl CH2-| 6- Hay! - ppwmmw-;ﬁ/ﬂuin-S -{H
CH -0 14.121 (R -1-acetyl - pl CE(CHI)D 8- VI

14N 3%y 0B-0Xy-mdypHotlhded 2- car boxaniogj,ne Mndhéﬂ% |
2- 0xjo- pi peridin-1-yl CH2- 6 getdd-qpyri1 di n- 3 yl CH CH

14-636143-6X3mbrpHBabBlyi 6- oxo- i eri gH)- 3- | b- rﬁethb@ Byridtin-8-yi
14. 124 (R) - N-(2 pi peri di n- 1 gHicH) X 0-

v

it I th am ( _
14?0%76 in[éiéo ?ﬁg%@.ftﬁ] y1 yle) 32/r QF‘I%EQ . 8- r{%é&h%?;%mdm 3-yl

VertE gy SRy ST SR B AT e

" -r@ S g'p%?'” ;%xsfﬂfc 0 6%t i ﬁgg{hﬁ v NAletny

14540 @%—ﬂé)ceﬂﬁ-blp%h&l n-IfS-y Py =2-%o Bm ! pyridine-2-yl-N-methyl

acetamide

14.054 | (R)-1-formyl-piperidin-3-yl 6-methoxymethyl-pyridin-3-yl

14.055 | (R)-1-dimethylamino-carbonyl-
piperidin-3-yl

6-benzyloxy-pyridin-3-yl

14.056 | (R)-1-acetyl-piperidin-3-yl 6-methoxymethyl-pyridin-3-v

14.041 | 1-acetyl-piperidin-3-yl 0] 6-methyl-pyridin-3-yi
14.042 | (R)-1-acetyl-piperidin-3-yl ®) pyridin-2-yl acetamide
14.043 | (R)-1-formyl-piperidin-3-yi 0] pyridin-2-yimethyl acetamide
14.044 | (R)-1-acetyl-piperidin-3-y} O _pyridin-2-ylmethyl acetamide
14.045 | (R)-1-dimethylamino-carbonyl- O pyridin-2-yimethyl acetamide
piperidin-3-yl
14.046 | piperidin-3-vi 0 4-fluoro-phenyl
14.047 | piperidin-3-yl 0 2-methyl-phenyl
14.048 | piperidin-3-yl @] 3-methyl-phenyl
14.049 | piperidin-3-yl 0] 4-methyl-phenyl
14.050 | piperidin-3-yl @) 2-fluoro-phenyl
14.051 | piperidin-3-yl 0) 3-fluoro-phenyl
14.052 | (R)-1-ethylamino-carbonyl- O 6-methyl-pyridin-3-yl
piperidin-3-yl
14.053 | (R)-1-tert-butoxycarbonyl- 0] 6-methoxymethyl-pyridin-3-yl
piperidin-3-yl
(0]
O
0]
O

14.057 | (R)-1-methoxycarbonyl-
piperidin-3-yl

6-methoxymethyl-pyridin-3-yl
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14. 128 (R)-1-di nmet hyl am no-car bonyl -

6- net hoxynet hyl
WO 2@nriodi7ee 3-

-pyridin-3-yl
I

14.129 (R)-1-acetyl -

r(R)-5-

0
hy drox

[ (R - 5- hydr p&D/[7S2004/001069

6- nethyl pyr|d|n 3-vyl plperldln 3- yI 14 130
(Rt . af-po—car-bomH——0-—6-ret eH-A—3—y
1@3% ﬂ%d} gyn hygqmlapﬁagbonyl- 14. 130 6Y mefﬁoxymethyl—pﬁidin-S-yl
/R\ I{l-t3-\£|/ R\ . 5_hvdr avwv ﬂﬁ\ylr |_r‘I a) 3 \IJ
48T -Bmefhyisiifenp-ppryidin: aget yIQ pi pd G-eeHioavyethy-pyridin-3-y
NN 131—)@ hyl-pyridine-2- ¢ Loynmgn' e 14133 _
1006k p b ln-1- | - pyhg@nW-3-y|  CH CH
14.051 | §)-ADrogbpeBE3y! PCT/ uszo(w 001 Bsexo-1.8-aliguiro-pyridin-3-
2-oxo0-pyrrolidin-1-yl CH?- pyridin-3-yi CHCH -O
141.2162[4? Rpt-dinstpgamiobicdibongl- y| CHD 6-ox0-1,6-dihydro-pyridin-3-
6- et hiperdigs3di n-3-yl ~ CH CH -0 14. 136/
1206 p {RYyt-melthakycarfenyl- CH2- 1[3 et Y| - pyra-obioat,B-dittydrdsplyridih-3-
- O 14pib3rdid-3epio- pi peridin-1tyi CH2- pwtidin-3-yl CH
140664 01 lbeflBBip@ridita-yi peri di p- 1-yd CHA-2-hydroxymethyl-pyridin-3-yi
146068 hyrky pﬁ&ét?l'—ﬂipé’rrdw 3-yiCH CH| - O I@. 139 glireaosadiazol-2-yl-
-oxotieridin-3- 6-nmeth |- ridin-3-mdthyidArididB-vi
[ I n- 3- 0 et hyl i
14112@;BE 4?1&1,21 ejﬁ%%i%ycér%?(ﬂg@i ieridin- S?DI 0 pyn?lﬂﬁﬁsfl tth4?%e£aZmlde
14057 (Rl m SRR O | 0 BIeT Jrigidy 3
1 “6%?1 :ﬁg)zn ejcé t)oggﬁs ldérth ret hyl am no @gr@ %{ﬂdm %)yl
pyri dE A i i din-3- 1| 14. 145
14,089 {1 CJr- 25 yL5 y' O N ety s R HeHT-fyridin-3-yi
14670 LRV Acetyl-pi e‘ Rk e S Ut Oy A BV I-pytidin-3-yl
14871 T(R)- 1’( 1-d|ox811')\8' 3 o) 6-methyl-pyridin-3-yl
thiomorpholine-4-carbonyl)-
piperidin-3-yl
14.072 | (R)-1-methoxycarbonyl- o) 6-cyanomethyl-pyridin-3-yl
piperidin-3-yl
14.073 | (R)-1-dimethylamino-carbonyl- O 6-cyanomethyl-pyridin-3-yl
piperidin-3-vyi
14.074 | (R)-1-methylsulfonyl-piperidin- 0] 6-cyanomethyl-pyridin-3-yl
3-vl
14.075 | (R)-1-(4-pyridin-2-yl-piperazin- 0O 6-methyl-pyridin-3-yl
1-carbonyl)-piperidin-3-yl 4
14.076 | (R)-1-acetyl-piperidin-3-yi 0] 6-aminomethyl-pyridin-3-y!
14.077 | (R)-1-methylsulfonyl-pyrrolidin- 0] 6-methyl-pyridin-3-yl
3-yl
14.078 | (S)-1-(cyclopropylisulfonyl)- 0] pyridin-3-yl
piperidin-3-yl A
14.079 | (S)-1-(cyclopropylsulfonyl)- O 6-methyl-pyridin-3-yl
_biperidin-3-yi
14.080 | (R)-1-acetyl-piperidin-3-yl 0] pyridin-2-ylmethyl-N-methyl
formamide
14.081 | (R)-1-acetyl-piperidin-3-yl ) 6-ethyl-pyridin-3-yl
14.082 | (R)-1-tert-butoxycarbonyl- O pyridine-2-carboxamidine
_piperidin-3-yl
14.083 | 1-acetyl-azetidin-3-vi CH>O pyridin-3-yl
14.084 | (R)-1-acetyl-piperidin-3-yl 0] pyridin-3-yl
14.085 | (R)-1-acetyl-piperidin-3-yl 0 6-methyl-pyridin-3-ylI
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14. 147 (R)-1-(norpholine-4-carbonyl)- 0 pyridin-3-yl
ieridin-3- | 14.148 (R)-pi peridi ne-1-carboxylic acid O

wG2@hloet766 pyri di n-3-yl  dineth | am de 14.149 PCT/US2004/001069
(R) N-l mathyl pi peridi ne 1 0 6-nethyl - pyridin-3-yl

| 1%8 1 “1 | '?‘?}ﬁli‘y%o;fwglﬁ}tﬁ et Irjz? d;”erM-y""F\’:”e}Y'dl ne-3- |

“ln\'ﬂ/ngmrlnn\

§}Teiﬂﬁﬂxbfc%§69rl‘y|' i eridin- 33 1| 6-msthyl-pyridin-3-yl
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1 B&Vlhnn\/l n\/rIJjI nd 3- | 141153
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aci d| seifaieblegranm-garbonylt54  R-1- acet {I-ieridin-3- | 0

5- chl pipeddipi3eln-3- | 14 155 (R)-1-(N2-cyano-N - 0

146081 (R)F4-pydroxi-pipgridime-14ret h| ami @ no -| 6-methiydpyrighrd3-yl
14 _156arbRyyl-pigeNdine3sdno- ani d{ no) - 0 pyri di n- 3-yl

1490@1& (RI-h(@-formiydhpibBAdr(-RyH- ( t et IGahy dr|G-miptrghpytidird3-yl
- met bytbomypidéndi®3yl carbon | -ierildin-3- | 14.158

14.691 L(R)Nperidireat-barbbhyl- 0 py i di o 3-yl Gﬁheﬂmbyrmm gliyno
- i gpipdiidiee-3-catbokglicla®d (R) t 1- (N2- cygno- N -

yri divettddanhidemeth amidino i eridine-3- 1 14. 160
14.802 ILR)NRagatAsipdNdin-8Ly6- met hoxy-goyr i q igny2-yImBBiAN-methyl
am'dgo)- [ grldlne 3y -9p WO 2004/ a’#ﬁy Y

1426593 UF0QA6 LA _’mr,l,_@l()lf(NZc AGn&Ndi no) - O
6- e hé}wﬁ\mgmbéhd?ﬁrgvva pi peridin- 16?19('@ 1

|
1%?@43 5) RltePsydfb- furéh% yI O 6- (131:5: m Zglil@g@yl N, N

i R e e A e e
2 L & SPIORIan s et hxy- py RISy
14.096 | (R)-1 [(S)-tetrahydro-furan-z- O 6-methyl-pyridin-3-y!

carbonyl]-piperidin-3-yi

14.097 | (R)-1-(tetrahydro-furan-2-
carbonyl)-piperidin-3-y!

6-methyl-pyridin-3-yl

14.098 | (R)-1-[(S)-tetrahydro-furan-2-
carbonyl-piperidin-3-yl

6-ethyl-pyridin-3-yl

carbonyl)-piperidin-3-yl

14.100 | (R)-1-acetyl-piperidin-3-vI 1H-imidazol-2-yl

14.101 | (R)-1-dimethylamino-carbonyl-
_piperidin-3-yl

1H-imidazol-2-yl

O
o)
14.099 | (R)-1-(tetrahydro-furan-2- @] 6-ethyl-pyridin-3-yl
@)
O
o)

14.102 | (R)-1-(4-tert-butoxycarbonyl-
piperazine-carbonyl)-piperidin-
3-yl

6-methyl-pyridin-3-yl

14.103 | (R)-[(R)-3-tert-butyl-dimethyi- 0] 6-methyl-pyridin-3-yl
silanyloxy] piperidine-1-
carboxylic acid dimethylamide

14.104 | 1-(4-phenyl-piperazine-1- 0 6-methyl-pyridin-3-yl
carbonyl)-piperidin-3-yl ‘

14.105 | (R)-1-acetyl-piperidin-3-yl 0 pyridin-3-yl

14.106 | (R)-1-acetyl-piperidin-3-yl 0] 6-methyl-pyridin-3-yl

14.107 | (R)-1-acetyl-piperidin-3-yl 0 6-ethyl-pyridin-3-yi

14.108 | (R)-1-dimethylamino-carbonyl- 0o pyridin-3-yl
piperidin-3-yi

14.109 | (R)-1-dimethylamino-carbonyl- 0] 6-methyl-pyridin-3-yl
piperidin-3-yl
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TR Eapdtyinlpesin dyr ™

' "N-hydroxy-pyridine-2-
carboxamidine

14.122 | 2-oxo-piperidin-1-yl CHz- 6-methyl-pyridin-3-yl
CH(CH5)-0

14.123 | 1-methyl-6-oxo-piperidin-3-yl 0] pyridin-3-yl

14.124 | (R)-N-(2-piperidin-1-yl)-2-oxo- 0] 6-methyl-pyridin-3-yl
ethyl acetamide

14.125 | (R)-2-[3-(piperidin-1-yl)-2-oxo-~ O] 6-methyl-pyridin-3-yi
ethyl]-carbamic acid methy!
ester .

14.126 | (R)-1-[2-(3,3-dimethyl-ureido)- @) 6-methyl-pyridin-3-y!
acetyl]-piperidin-3-yl

14.127 | (R)-morpholine-4-carboxylic 0] 6-methyl-pyridin-3-yl
acid [2-(piperidin-1-yl)-2-oxo-
ethyl)-amide

14.128 | (R)-1-dimethylamino-carbonyl- 0] 6-methoxymethyl-pyridin-3-yl
[(R)-5-hydroxy]-piperidin-3-yl '

14.129 | (R)-1-acetyl-[(R)-5-hydroxy]- 0] 6-methyl-pyridin-3-yl
piperidin-3-yl , 4

14.130 | (R)-1-dimethylamino-carbonyl- 0] 6-methyl-pyridin-3-yl
[(R)-5-hydroxy]-piperidin-3-yl

14.131 | (R)-1-acetyl-[(R)-5-hydroxy]- 0] pyridin-3-yl
piperidin-3-yi

14.132 | (R)-1-acetyl-piperidin-3-yl O N, N-dimethyl-pyridine-2-

carboxamidine
14.133 | 2-oxo-piperidin-1-yl CH,- 6-methyl-pyridin-3-yl
CH(CH3)-O
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14.148 | (R)-piperidine-1-carboxylic acid O 5-chloro-pyridin-3-yl
dimethylamide

14.149 | (R)-N-1-methyl-piperidine-1- O 6-methyl-pyridin-3-yi
carboxamidine

14.150 | (R)-1-(N*-cyano-N",N'- 0 6-methyl-pyridin-3-yl
dimethyamidino)-piperidine-3-yi

14.151 | (R)-1-(N*-cyano-amidino)- o) 6-methyl-pyridin-3-y!
piperidin-3-yl '

14.152 | (R)-1-acetyl-piperidin-3-yl 0 6-guanidinocarbonyl-pyridin-

3-yl
14.153 | (R)-1-acetyl-piperidin-3-yl @] pyridine-2-carboxylic acid
dimethyl amide

14.154 | (R)-1-acetyl-piperidin-3-yI 0 5-chloro-pyridin-3-yi

14.155 | (R)-1-(N°-cyano-N'- o) 6-methyl-pyridin-3-yl
methyamidino)-piperidine-3-yl

14.156 (R)-1-(Nz—cyano-amidino)- O pyridin-3-yl -
piperidin-3-yl

14.157 | (R)-1-(tetrahydro-pyran-4- 0 6-methyl-pyridin-3-y!
carbonyi)-piperidin-3-yl

14.158 | (R)-1-(N*-cyano-N',N'- 0 pyridin-3-yl
dimethyamidino)-piperidine-3-y!

14.159 | (R)-1-(N*-cyano-N'- o] pyridin-3-yl
methyamidino)-piperidine-3-yl

14.160 | (R)-1-(N*-cyano-N'- o) 6-methoxy-pyridin-3-y|

methyamidino)-piperidine-3-yi
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14.172 (R)-1-dimethylamino- carbonyl- o 5-methyl-pyridin-3-yi
_piperidin-3-yi
14.173 | (R)-1-(cyanoimino-pyrrolidin-1- O pyridin-3-yl
yl-methyl)-piperidin-3-yl
14.174 | (R)-1-(cyanoimino-piperidin-1- O pyridin-3-yl
yl-methyl)-piperidin-3-yl
14.175 | (R)-1-acetyl-piperidin-3-yl 0 5-methyl-pyridin-3-yl
14.176 | (R)-1-(1-imino-ethyl)-piperidin- 0 6-methyl-pyridin-3-yl
3-yl
14.177 | (R)-1-(1-imino-ethyl)-piperidin- 0 pyridin-3-yl
3-yl
14.178 | (R)-1-acetyl-piperidin-3-yl 0) _pyridin-2-yl
14.179 | (R)-1-propionyl-1-piperidin-3-yl 0 pyridin-3-yl
14.180 | (R)-1-isobutyryl-1-piperidin-3-yl @) pyridin-3-yl
14.181 | (R)-1-(2-methoxy-acetyl)- 0] pyridin-3-yl
piperidin-3-yl
14.182 | (R)-1-cyclopropanecarbonyl-1- @) pyridin-3-yl
piperidin-3-yl
14.183 | (R)-1-(2-methoxy-propionyl)- O pyridin-3-yl
piperidin-3-yl
14.184 | 1-methyl-2-oxo-piperidin-3-yl 0] 6-methyl-pyridin-3-yl
14.185 | 1-ethyl-2-oxo-piperidin-3-yl 0] 6-methyl-pyridin-3-yl
14.186 | (R)-1-(N'-azetidin-1-yl-N*- o) 6-methyl-pyridin-3-yl
cyano-amidino)-piperidin-3-y!
14.187 | 1-dimethylamino-carbonyl- CH2-CH2-O | 6-methyl-pyridin-3-yl
piperidin-4-yi
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14 |$Eph§eghox ?lﬁougg_m OnyT’) u-TAbLT PYI bwid’in_é:}xl
yet yl- -N'-
methylamidino)-piperidine-3-yl
14.200 | (R)-1-methoxycarbonyl- O 5-methoxy-pyridin-3-yl
piperidin-3-yl
14.201 | (R)-1-acetyl-piperidin-3-vl O] 5-methoxy-pyridin-3-yl
14.202 | (R)-1-(1-methyl-4-ox0-4,5- @) pyridin-3-yl
dihydro-1H-imidazol-2-yl)-
piperidin-3-yl
14.203 { (R)-1-(1-methyl-4-oxo-4,5- O 6-methoxy-pyridin-3-yl
dihydro-1H-imidazol-2-yl)-
piperidin-3-yl
14.204 (R)—1-(N1-azetidin-1-yI-Nz- O pyridin-3-yl
cyano-amidino)-piperidin-3-vl
14.205 (R)-1-[Nz-cyano-N1-(pyrrolidin- 6] pyridin-3-yl
2-yl carboxylic acid methyl
ester]-amidino- Dlpendm-3-vl
14.206 | (R)- 1--(N2 cyano -N'- O 6-methyl-pyridin-3-yl
methoxyethy!- -N'-
methylamidino)-piperidine-3-yl
14.207 | (R)-1-(dimethylaminosulfonyl)- 0] pyridin-3-yl
piperidin-3-yl
14.208 (R)-1-(N1-azetidin-1-yl-NZ- 0 1-methyl-1H-pyrazol-3-yl
cyano-amidino)-piperidin-3-yi
14.209 | (R)-1-methoxycarbonyl- 0] 1-methyl-1H-pyrazol-3-yl
piperidin-3-yl
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14219 1-(Relh Rt-BydtRm NosAAR-f ony | ) - Oopyr i d4-frethydsoxazol-2-yl
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151041 QR?’I‘{N -bzetidin- ~1-yl-N?- o) 6-methoxymethyl-pyridin-3-yl
cyano- amldmo) DIDerIdIn 3-yl

14.222 | (R)-1-(N*-cyano- -N",N'- @) 6-methoxymethyl-pyridin-3-yl
dimethyamidino)-piperidine-3-yl ,

14.223 | (R)-1-[N*-cyano-N'-(methyl-N'- o) pyridin-3-yl
methoxy-2-oxoethyl)amidino]-
piperidine-3-yl

14.224 | (R)-1-methoxyethoxycarbonyl- 6] pyridin-3-yl
piperidin-3-yl

14.225 | (R)-1-(dimethylaminosulfonyl)- 0] 6-methyl-pyridin-3-yl
piperidin-3-yl . '

14.226 | (R)-1-cyano-piperidin-3-yl 0] 6-methyl-pyridin-3-yl

14.227 | (R)-1-(N*-cyano-N",N'- o) isoxazol-2-yl

| dimethyamidino)-piperidine-3-yl

14.228 (R)—1—(N1-azetidin-1-yI-N2- 0] isoxazol-2-yl
cyano-amidino)-piperidin-3-yl

14.229 (R)-1-(N2-cyano-N1,N1- 0] 6-cyanomethyl-pyridin-3-yl
dimethyamidino)-piperidine-3-yl

14.230 | (R)-1-(N'-azetidin-1-yl-N*- o) 6-cyanomethyl-pyridin-3-yl
cyano-amidino)-piperidin-3-yl

14.231 | (R)-1-(dimethylaminosulfonyl)- O 6-methyl-pyridin-3-yl
[(S)-5-methoxy]-piperidin-3-yl

14.232 | (R)-1-(N°-cyano-N',N'- o) 6-methyl-pyridin-3-yl
dimethyamidino)-[(S)-5-
methoxy]-piperidine-3-yl

14.233 | 1-(dimethylaminosulfonyl)- CH2>-O pyridin-3-yl
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14. 251 (R)-1-(N2-cyano-N ,N - O pyridin-3-yl dineth
amdino - rrolidin-3- | 14.252
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6- mef hivéridpy-givdi n-3-yl  rrol)din-3- |
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14043 10(R)- 13(d}fheth§\éﬁﬁrio§blfbn§>r) ' o) 6-methyl-pyridin-3-yl
, pyrrolidin-3-y!
14.244 | (S)-1-(N*-cyano-N',N'- 0 6-methyl-pyridin-3-yl
dimethyamidino)-pyrrolidin-3-yl
14.245 | (R)-1-(N°-cyano-N',N'- o) 6-methyl-pyridin-3-yl
dimethyamidino)-pyrrolidin-3-yl
14.246 | 1-(dimethylaminosulfonyl)- O pyridin-3-yl
piperidin-4-yl
14.247 | 1-(N°-cyano-N",N'- 0 pyridin-3-yl
dimethyamidino)-piperidine-4-yl
14.248 | (S)-1-(dimethylaminosulfonyl)- O pyridin-3-yl
pvrrolldln 3-yl ‘
14.249 | (S)-1-(N? -cyano-N' N'- (@] pyridin-3-yl
dimethyamidino)-pyrrolidin-3-yl
14.250 | (R)-1-(dimethylaminosulfonyl)- 0 pyridin-3-y!
pyrrolidin-3-yl
14.251 | (R)-1-(N°-cyano-N',N'- o) pyridin-3-yl
dimethyamidino)-pyrrolidin-3-yl
14.252 | (R)-1-(dimethylaminosulfonyl)- 0] pyridin-3-yl
[(8)-5-methoxymethoxy]-
piperidin-3-yl
14.253 | (R)-1-(N°~cyano-N',N'- o) pyridin-3-yl
dimethyamidino)-[(S)-5-
methoxymethoxyl-piperidine-3-
vl
14.254 | (R)-1-(dimethylaminosulfonyl)- 0 6-methoxymethyl-pyridin-3-yl
piperidin-3-yl
14.255 | 2-cyanoimino-hexahydro- 0] pyridin-3-y!
pyrimidin-5-yl
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14. 259* 3-rhéthopycarphgiferidin-3~ |0 py@i di r-@methyl-pwidintBry! 3-
14yP75 (R -1-(isopropylsulfonyl)- 10
14.@6m By -npyridxgiearbSny  pi peri did- | Ipyriding3-yl
(R 1 ol fdlidh-8%t hoxy] -1 - O pyridin-3-lyl netho carbon
14081 1| ($1-AbthddRarBomget i di n{1- yl@Gul f orfretiyl-pyridin-3-yl
pyri é,\,no@“yg viieridin-3- 1114.278 1 |-ethoxcarbon
14587 @R}-GinfktifoxybarBoRytdi N-3- |1 140279 |16-ateltiopk-pyidinGryl
| -azet brbidis-8-yi | O 6-meth |4 ridin-3-11 14.280 1
142&&%(%@5 RRANSIERBBYYI- azetidin- @ pyr| ;ﬁyrﬂwﬁs-yl 3-yl
rr nd'ﬁ-é% propoxycar bonyl - azeti dj n-
14 RA3-yr  3-yI -950W0 20, {dﬂﬁg}. B0
% 1/ %ﬁ%ﬁ%ﬁ& g@%zet%-@%? (R-1-(2-d %t hyl gm no- 3, 4-
14?2%8; 'Heélgéofxl-aﬁe\!id ' di Ci";ggﬂ gf’ﬁ&vr&rﬁﬁ-ﬂ o
- I OXO-
14 é n’e?' .Fhﬂ:&"l] P%l ci pbut -1- e%};lri -3§| eridi n- 3-
yetwn-ﬁ.u' Fonyt =g Per | filia-P
methy )-aminosulfonyl]-
piperidin-3-yl
14.268 | (R)-1-[(N-methoxyethyl-N- O 6-methyl-pyridin-3-yl
methyl)-aminosulfonyl}-
piperidin-3-yi ‘
14,269 | 1-methoxycarbonyl-azetidin-3-yl 0) pyridin-3-yl
14.270 | 1-methoxycarbonyl-azetidin-3-yl O] 6-methyl-pyridin-3-yl
14.271 | 1-acetyl-azetidin-3-yl ©) 6-methyi-pyridin-3-yl
14.272 | 1-dimethylamino-sulfonyl- O 6-methyl-pyridin-3-yl
azetidin-3-yl
14.273 | 1-(N*-cyano-N',N'- 0 6-methyl-pyridin-3-yl
dimethyamidino)-azetidin-3-yl ,
14.274 | (R)-1-(isopropylsulfonyl)- O pyridin-3-yl
piperidin-3-y!
14.275 | (R)-1-(isopropylsulfonyl)- O 6-methyl-pyridin-3-yl
__| piperidin-3-yl
14.276 | (R)-[(R)-5-methoxy]-1- 0 pyridin-3-yl
methoxycarbonyl-piperidin-3-vl
14.277 | (R)-1-azetidin-1-ylsulionyl- @) pyridin-3-yl
piperidin-3-yl
14.278 | 1-ethoxycarbonyl-azetidin-3-yi 8] pyridin-3-yl
14.279 | 1-ethoxycarbonyl-azetidin-3-y! 0] 6-methyl-pyridin-3-yl
14.280 | 1-iso-propoxycarbonyl-azetidin- @) pyridin-3-yl
3-vl
14.281 | 1-iso-propoxycarbonyl-azetidin- O 6-methyl-pyridin-3-yl
3-yl
< -95-




14.285 (R)-1-(ethyl suifonyl)-piperidin-3- 0
6-net hyl -pyridin-3-yl 14. 286
W@ R)o4/064766 net hyl am nosul fonyl ) - 0 pyri di n- 3- yl PEI/US2004/001069
-5-nethox - eridin 3- | 14. 287
el | IIU I IUIII'O' I U . g
r?@?nﬂ 51“14' c(? T %%1 hox - iCeri df frimethy-pyridingg!
(R) ¥ ﬂ)sulfonyl)- 0 pyridin-3-yl R
|n- Yer+-gi-A—3—t —289
1(1#;831 Bm&aﬁ%gg 'an1rvb§&rc#'@m/| )- 096- et fynetpyheyedin:3ady |
ryelabyt-1-envippipgrdin-a-yl | 114 299 \
16}2)84[ ((R) 1#%&%'@9&])-@9‘*”9'“63 et hyP- pyr | Byridirs3yl et hox
carbavll- i eridin-3- | 14. 291
14RPS 1-(RH-(epaisulienyhpireRdingd-gyr i dPn- 3- y$-methyl-pyridin-3-yl
net thVi-am nosulfonyl] ieridin-3- 1 14 292
16RB67-(RIN2- (dyrmhlwlaﬂmnbﬂ_ulfooylbyn di n@- 2- y| pyddirdB1ykt hyl
di net H(SmwMMS- | acetam de 14, 293
16RB7 1-(RN1-(A2-eyardi-N- ALy | - 0 O pyridin-3-yl
pyr i gidieeygmidiie)-GiR)rSt hyI d ano-amdjno - i eridin-3-
| _acdtrasthoe/]-bibeR8i-3-R) - 1- (di|net hyl am hosul fonyl)- 0
10288 di (Re-1 AdihettNardino®uilfopyl)- pi per Odi n- Bpyrdiresgt am de
14. 295(R)S-methoxgitdigetidarshonyl - (S) -2- D pyri di n-3-yl
glisciicis]e (Ranb(aiﬁnelthylammsmﬂhyl -4- I 16. 296 6 methyl pyridin-3-yl
(S) - [} Feroms-hrinosel fesndin-§ - 0 pyrid|n-3-yl methox
mangc r(Rb [(R)Istrﬁéﬂh@lkyﬁé« l 14- 297 o 6 methyl -pyridin-3-yl
L bb%ﬂ{/lbd%’éfidtn(@gr?élo 6- rlrzt nyl - pyridin-3-yl
c 1 din-4-
1H%9 L(qugnﬁg%%r&y -(R-2- 0 t()?-met é’?"%’}ﬁ di n- 3-vyi
met hC)bugé iidin-4- 1 14.29p
RN E( ?é’%fg A pyT @ﬂ.dmexb-y Sy
;3; .gcrh‘tlh \gith%r‘ﬁ ) Dig y%hisé\ﬂffoé(g o Wm%h
14- i - VENN-di ethyl
Lrgl Sf:vanq-amld.mo -L%)er ey qeetyt- [(S a étgf%cﬁg g
13.295‘ HZ{') 1P@ﬁlme‘fhyfamln%sulfonylf' IRy 5 pyridine-2-yl-N, N-dimethyl
piperidin-3-yl acetamide
14.295 | (8)-[1-methoxycarbonyl-(S)-2- O pyridin-3-yl
methoxycarbonyl]-pyrrolidin-4-yl
14.296 | (S)-[1-methoxycarbonyl-(R)-2- 0] pyridin-3-yl
methoxycarbonyl]-pyrrolidin-4-yl
14.297 | (S)-[1-methoxycarbonyl-(S)-2- 0] 6-methyl-pyridin-3-yl
methoxycarbonyl]-pyrrolidin-4-yl
14.298 | (S)-[1-methoxycarbonyl-(R)-2- 0] 6-methyl-pyridin-3-yi
methoxycarbonyl]-pyrrolidin-4-yl
14.299 | (S)-1-dimethylaminosulfonyl-2- 0] pyridin-3-yl
methoxycarbonyl-pyrrolidin-4-yl
14.300 | (S)- (N*-cyano-N",N'- o) pyridin-3-yl
dimethyamidino)-2-
methoxycarbonyl-pyrrolidin-4-yl
14.301 | (R)-1-acetyl-[(S)-5-methoxy]- 0] 6-methyl-pyridin-3-yl
piperidin-3-yl
14.302 | (R)-[(S)-5-methoxy]-1- 0] 6-methyl-pyridin-3-yl
methoxycarbonyl-piperidin-3-yl A
14.303 | (S)-1-ethoxycarbonyl-pyrrolidin- 0] pyridin-3-yl
4-yl
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14.302 (R -[(S)-5-nethoxy]-1- 0 6-nethyl-pyridin-3-yl
met hox carbon |- i eridin-3- | 14.303

W@ J)o4e4g8hoxycar bonyl -pyrroiidin- 0 pyridin-3-pCT/US2004/001069
-96 WO 2004/ 064730 PCT/ U82004/ 001069 14.304

N 1 Ny ihm a)
TS0 Eor L IRy G rtaiin 1o 365 | 6-methykpyridin-3-]
4 to-Dr annvur‘grhn_n\ll D m/rl di-n-13- \/| rrolidin-4-

S) 14 pr opoxycarbol
14.395 | (D6l-saprapoyeasbeibpoxy tar béhyl - |@yridin-3-y

G- n;ej;_ﬁéﬂ&hﬁ_&&kﬂn 3-yi  rrolidin-4- 1114 307
14.806 1($)sbisprospnaxgearbomyd - 0| pyr iQli n- 3-6ymethy-pyriciti-B-y4-
14| peolid®y4-y- i so- propyl sujfonyl - 0

14630t [B)Ft-symiraivisufopt-  rrol { di G- | | P4riGiaB-yi
(R) - 1 pymolidimvd-glul f onyl ) - pi peridin- 0 pyridin-3-yl 3-yl

14.308 1 (8 )¢ Rjso-brdmytsufging-ul f onyl ) - piQoer i diaqmeﬂwyl-pyridin-&yl
6- et pytroliginrd-di n- 3-yl  3-yl 114, 311

14.5)9 LL(R)-rgrbplisulfongspibédid 1 CH O py rpyd#in=Byly |
rrol diyn 2- |1 14.312 (S)-1-npethoxycarlbonyl - CH2-0

14310 d{R:=Bpropyldulfehyifpiperddin- | 14. 313 6-methyl-pyridin-3-yl
(S)- F&rrgj{hy | am n%su fonyl+ CH2-0 Y Y

T Wl rol {di [
1‘?%;1? l%ﬁﬁxﬁ@f?ﬁn@?&ﬂ@n%-D 6- Frlr%?hyl Jpg]ﬁﬁ n- 3-yl

14{.8132 8)Dr-giztHox gi nH% 0 pyridin-3-yl

Lol Sy fony ) pi per
ZEIE

CES LT LEmEn SR TRTERR | b SPFar nd gt oRRY A&ty

L Jﬁf i d 0y Eetﬁoxyécag%% i Oepj/ +i glcrn%'- 2-yi -‘%RI%”@@PHW'VI i
T

DV -
i n- @ pyridine-2-yl-N, N-dimethy

ST T

—3;_&

atamlde

F

—anaot o
CT1l

o1
Y1 o=

14:416 { 5 1. f sc?'prép?/‘é_u br'l'y'T) ' o pyrldme-2—yl N, N-dimethyl
piperidin-3-yl acetamide
14.317 | (R)-1-methoxycarbonyl- 0] pyridine-2-yl-N, N-dimethyl
piperidin-3-yl acetamide
14.318 | (R)-1-ethoxycarbonyl-piperidin- 0] pyridine-2-yi-N,N-dimethyl
3-yl acetamide
14.319 | (R)-1-iso-propoxycarbonyl- 6] pyridine-2-yl-N,N-dimethyl
piperidin-3-vl acetamide
14.320 | (S)-1-dimethylaminosulifonyl- CH>-O pyridin-3-yi
pyrrolidin-3-yl
14.321 | (S)- 1-/sopropylsulfonyl- CHx-O pyridin-3-yl
pyrrolidin-3-yi .
14.322 | (S)-1-ethylsulfonyl-pyrrolidin-3- CH,-O pyridin-3-yl
yl
14.323 | (S)-1-methoxycarbonyl- CH2-O pyridin-3-yl
__| pyrrolidin-3-yl
14.324 | (S)-1-iso-propoxycarbonyl- CH2-O pyridin-3-yl
pyrrolidin-3-yl
14.325 | 1-ethoxycarbonyl-piperidin-4-yl 0] 6-methyl-pyridin-3-yl
14.326 | 1-iso-propoxycarbonyl- @) 6-methyl-pyridin-3-yi
piperidin-4-yl 4
14.327 | 1-(ethylsulfonyl)-piperidin-4-yl 0o 6-methyl-pyridin-3-yl
14.328 | 1~(propylsulfonyh)-piperidin-4-y! 0 6-methyi-pyridin-3-yI
14.329 | 1-(isopropylsulfonyl)-piperidin- 0] 6-methyl-pyridin-3-yl

4-yl
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rn

14. 319 (R)-1-iso-propoxycarbonyl -
pyridi ne-2-yl -
wQ200326476®) -

rroI|

NN- di et hyl i

d|n3

el L
T

0
eridin-

1- di met hyl am nosul f onyl -
14. 321 (S) 1-i sopropyl sulfonyl

14 '2’)’)

3- | acetam de
CH2- 0 pyrPdi/msB0yH01069
CH2-0

1

al—di
O U|T|

I
H1 1 [ 4—W|4

1 i’ah

_CHZ _QVrl

1- )
éé@o @Pyliuimlwaspya@mbo

i £

hy| - QCH-

SO-= nr D_l"\Cl

qbqwehmﬁyi 3 yI

Vrarbnn\/l CH2-0O

141332

|—14-324 (S)-1-}
411(0 pyisulf igina-yl|

143331

145 1.

snvﬁdm-&evir bon |- i

N g}bpm@ﬁmmandm-#\rm

14.3%b

erid

n-30]

HyBdi6-3tyl

prisgporepexichdopyl- 0 6- m
pipgridin-44v. 327 1 -eth |

et hylO pyr
sul fon |

qhyridiB-3yyl |
i eridin-4- 10

146331
erid

B (M icjane-8E N'- 14, 32
dimbthyantidifie Jagpdridin-34v| d

B 1- o |
n-3- |

Suhyfigin-a-yl- |
14.329

141336
6- e

5 (R)FBdihethl mrqriyb){@)ﬁe r
hydrexpipdridin-yii  4-

dino0
-97 WD 2

6-methyl-pyridin-3-y!
004/ 064730

142837
erid

U002 0y2A6 8 NL4. 330 1
dintethylamidind )iperidtin-8-yiL 4

-etlplsu
331

M feomRethy-pyridin-3-yi

141348
14. 3

5 @) oEithsmlEamnll)- pi per
BBiparidif-3-yisul fon | '

dinp0 p
eri di n- 4-

yrply%ﬁfa |y| 4-yT
I n-3- |

141.§393
14.3

3%)#—@%9%@@%9@ =1
Bipdridih-3%71 Pr opoxycar bon

ri de-zr-
yl - O pyr

s

1£84
pyri

(R -

5)41-dimetfyjZmmobcionyE |
e G

P-Cy
np - 1 eri
S) - 5- 0

o-N

d PGVl 4 aag

140%{1‘9

nyl) - [ (
F&EH
xYHEH

J5 : éll?%é (ﬂﬂln— —yl

: 1

X -
-hret h

aVa¥al

e1

- Py

4_NNn=—
|U| [] 14,337

f péﬁ'i"?i"?%h di et h

i

17

34 @éﬁ& ﬂﬁ@?ﬂiﬂ”ﬂ

pyrrolidin-4-yi

Ppyr iodi n-

3 Synethyl-pyridigr vl

14.343 (S)-[1-methoxycarbonyl-(S)-2- O 6-methyl-pyridin-3-yl
methoxymethyl]-pyrrolidin-4-yl

14.344 | 1-[(N-methoxyethyl-N-methyl)- O 6-methyl-pyridin-3-yl
aminosulfonyl]-piperidin-4-vl

14.345 | 1-[(N-methoxyethyl-N-methyl)- O pyridin-3-yl
aminosulfonyl]-piperidin-4-yl ,

14.346 | (R)-1-dimethylsulfonyl- CHx-O pyridin-3-yl
pyrrolidin-4-yi

14.347 | (R)-1-methoxycarbonyl- CH,-O pyridin-3-yl
pyrrolidin-4-yl

14.348 | (R)-1-dimethylsulfonyl- CH»-O 6-methyl-pyridin-3-y!
pyrrolidin-4-yi ,

14.349 | (R)-1-methoxycarbonyi- CH>-O 6-methyl-pyridin-3-yl
pyrrolidin-4-yl

14.350 | (R)-1-(dimethylsulfonyl)- 0 6-methoxy-pyridin-3-yl

' piperidin-3-yl

14.351 | (S)-1-dimethylaminosulfonyi- CH>-O 6-methyl-pyridin-3-yl
pyrrolidin-3-vyi

14.352 | (S)-1-iso-propylsulfonyl- CH2x-O 6-methyl-pyridin-3-yl
pyrrolidin-3-yl

14.353 | (S)-1-ethylsulfonyi-pyrrolidin-3- CH>-O 6-methyl-pyridin-3-yi
vl

14.354 | (S)-1-methoxycarbonyl- CH,-O 6-methyl-pyridin-3-yl

pyrrolidin-3-yl
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14.339 (S)-1-(dinethylsulfonyl)- O
6-nmet hyl -pyridin-3-yl i1 eridin-3- | 14.340
wa@ 8)04{0&4-7d0 met hyl ami nosul fonyl - O pyridin-3-yl PCT/US2004/001069
(S)-2 nethoxymathyl] rrolidin-4- | 14.341
(S\ - ernruLl (Q\ 0O p\/ri_ci_n 3 \/I et hox
T3] (SnT P araRmobony s’ 3h2 CHzO | 6-methyl-pyridin-3-yi
(S)- M@hﬂ@tﬂl_a_m_ngs_ul_f_on% = 0 6-netlhyl -pyridin-3-yl
14.836 D(Ryel{ Mok nesrcryl-piperidn-bdi n- 40| 14 Gasthyl-pyridin-3-yl
(S)-| ¥ net hoxycarbonyl - (S)-?- Q0 _6-netlhyl - pyridin-3-yl
148%5ho(§)- ﬁ&iﬂhyls%ulfonyly-plpelmﬂlmﬁﬁ | 4. 344 pyrldm 3-yl
-[ (Ni et hoxyethyl -N-nethyl)+ 0 6-nethyl - pyridin-3-yl
14853 p(ﬂ))l-f—(mméthylsmfcmyl)di n-4- |1 14 345 |Pyridin-3-yl
- L(Nt piethdingegihyl - N-nethyl )1 0 pyri dijn- 3-yi
14885 0 83 f-@ropylsulfong)- plﬁen’t}mﬂ- | 145 346 | pyridin-3-y!
(R) - Lady et hyl sui f onyl - 10 pyridi H-3jl
14.880 (é)l-ﬂhﬁthdxydeﬂ'b&ﬁﬂ (R) 1 met kpxy cdrdyaamla-yICH2- 0
pyri dpipeddipls-yir rol i di n-4- 14. 348
14581 l(ﬁLﬂElthBWo%Hi ngpb‘iberlo@\‘—'z 0 6-gret hylsyRyilalyn- 3- yI
rrolidip-4 14. 3 met hoxycar|bonyl - -
| [ rrolifdi n-§- 1
1%%@ (‘Q’) T%drgg?dg(a%rggnyll) 0|6- ne(?hoxy?%/yr/:é:rﬁg‘? n| 3-yi i
L et hydham N 0
@ééé’ E‘? &éth;ﬂsﬁ.}lfgﬁ)ﬁ) épéno‘m% AN %S-H%}o@ﬂxyndﬁ!ﬁ%r
| CH2=0 6-Tret GI n-3-
1{!?%% é’ |E1’3 ﬂf’gﬁggg%oq et hyl sul fd%'dﬁgg’r ol i di nws-
12 lﬁwl VA 35
% ?jlg et ?&%@F%ﬂfﬂw -d) 5- 1%t hyl pr&ﬂ‘*u”&'f RyrigingB-y
14.366 | (R)- t(gL ametay L 2ooH OpAT S PETESES R o068
methoxycarbonyl-piperidin-3-yl
14.367 | (S)-1-(propylsulfonyl)-piperidin- 0] 6-methyl-pyridin-3-yi
3-yl
14.368 | (S)-1-methoxycarbonyl- 0] 6-methyl-pyridin-3-yI
piperidin-3-yl
14.369 | (R)-1-(dimethylsulfony!)-[(S)-4- o 6-methyl-pyridin-3-yl
methoxyl-piperidin-3-yl
14.370 | (S)-1-ethoxycarbonyl-piperidin- O 6-methyl-pyridin-3-yl
3-yl
14.371 | (R)-[(S)-4-methoxy]-1- 0o 6-methyl-pyridin-3-yl
methoxycarbonyl-piperidin-3-yl
14.372 | (S)-1-iso-propoxycarbonyl- 0] 6-methyl-pyridin-3-yl
piperidin-3-yl
14.373 | (R)-[1-dimethylaminosuifonyl- @) 6-methyl-pyridin-3-yi
R)-3-methoxy]-pyrrolidin-4-yl
14.374 | (R)-[(R)-3-methoxy-1- O 6-methyl-pyridin-3-yl
methoxycarbonyl]-pyrrolidin-4-yl
14.375 | (R)-[1-iso-propylsulfonyl-(R)-3- 0] 6-methyl-pyridin-3-yl
methoxy]-pyrrolidin-4-yl
14.376 | (R)[(R)-5-(2,2,2- 0o pyridin-3-yl
trifluoroethoxy)]-piperidin-3-yl
14.377 | (8)-1-ethoxysulfonyl-pyrrolidin- 0] pyridin-3-yl
4-yl
14.378 | (S)-1-ethoxysulfonyl-pyrrolidin- 6] 6-methyl-pyridin-3-yl
4-yl
14.379 | (8)-1-propoxysulfonyl- 0] pyridin-3-yl
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14. 355 (S)-1-iso-propoxycarbonyl - CH2-O
6-nmet hyl -pyridin-3-yl rrolidin-3- | 14.356
W@ R)o4fo643p06 3- net hoxy] - pi peridin-5- 0 PCT/US2004/001069
6- met hyl - pyri di n- 3- yI | 14. 357
SyH1{ethyl-sut-teny—ptpertdin-3- pyridim=3=yt—1
14. 1 Bwr@lmrl4'vt diet hy! stH-f-amea ) al yui =3
14.@6@65|($)d1-ﬁropgxyqulqu|359 O é-me’thyl—pﬁJin-B-yl
(S) DVW@ divEul f onyl ) -pj péridin—0-pyridip—-3-—y—3-yt
14.387 36R)- (-&arlropymlfﬁb)d;[@dr%onyl - @ pyr | RS- §/’|I i
eri di xyeth lidj rbdnvl - piperidin-—0
14 pg2i (dRhKS)—24 3-yl 14. 362 (S) - 10i so- myélﬂtﬁ‘xfi;lélar bonyl - 0
pyr i| dimetBylgiminoparpenyldi-n- 3-yl 14, 363
(S) - Bintethylgingwbaifomyl}) - pi perji di n- 3- 0
6- netpgsrblidintivti n-3-yl 1 14,364 1
143681 | R}-Mydimetty@myihgcadbanst-haxy- O pyrliphirding3yl |
er i di(8F2-direthfla@bbs(i®nyl- (ijsopropyl sul fonyl )- 0
6- netdyprblidmyaivili n-3-yl i erlidin-3- 1| 14. 366
14(3@)1 [(RS)+-dinfegiyRovibdeatbor@l-pyr i di @- 3- y] 6-mesiypyidinBeyt | -
erli(g)-D-dinethyldhind8uifdn$lj- 1-|( pr opyl sul f onyl ) - pi peri di n-
0(35§263 J('B%FrBVdslln-ﬂWll dlbn 3I yi  3-lvi_14. 368
14(3 RitEENexycarbonyl - 0 6-[met hgl - pyr 6-gigthyd-pytidin-3-y!
PI per cnrgltgmyla%nﬂo‘é,uml (R) - 1- (jdi met hyl syl fonyl )y[(S) -)21- 0
6- mEtHV :oﬁbé:gi h T—évtévdudlnmﬁwhgx - io erjdin-3- 1 14.370
- 1 I perildi n- idin-3-
R e N L
( [ -imet hgl - pyl 564 YHdi ho
_ 493‘ééfr7b (?Z’-}cl) |;}:CIBE:}OP@§WO£}I’ e 9l - PY| bShdihdpyhidineyihox
14%;@{?’& c%gb‘?fﬁs%%%ﬁ?ﬁé 06~ BET Ny s dthyllpYricdiniE-yl
-metnhoxy|-pyrrolidin-4-yl
14.389 | (R)-[1-ethylsulfonyl-(R)-3- @) 6-methyl-pyridin-3-y!
methoxyl-pyrrolidin-4-yl
14.390 | (R)-1-ethylsulfonyl-pyrrolidin-4- O pyridin-3-yl
Vil
14.391 | (R)-1-propylsulfonyl-pyrrolidin- @] pyridin-3-yl
4-yl
14.392 | (R)-1-cyclopropylsulfonyl- 0 pyridin-3-yl
pyrrolidin-4-yl ,
14.393 | (R)-1-(cyclopropylsulfonyl)- O pyridin-3-yl
piperidin-3-vyl ,
14.394 | (R)-1-(cyclopropylsulfonyl)- 0] 6-methyi-pyridin-3-yl
piperidin-3-yl
14.395 | azepan-4-yl O pyridin-3-yi
14.396 | 1-dimethylsulfonyl-azepan-4-yl @) pyridin-3-vi
14.397 | 1-methoxycarbonyi-azepan-4-yl o pyridin-3-vi
14.398 | (R)-[1-ethylsulfonyl-(S)-2- O pyridin-3-yl
methoxymethyl}-pyrrolidin-4-yl ,
14.399 | (R)-[1-cyclopropylsulfonyl-(8)- O pyridin-3-yl
2-methoxymethyl}-pyrrolidin-4-
yl
14.400 | (R)-[1-ethylsulfonyl-(S)-2- ®) 6-methyl-pyridin-3-yl
methoxymethyi]-pyrrolidin-4-yl
14.401 | (R)-[1-cyclopropylsuifonyl-(S)- 6] 6-methyl-pyridin-3-yl
2-methoxymethyi]-pyrrolidin-4-
yl
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14. 373 (R)-[ 1-di net hyl am nosul fonyl - 0O

6-net hyl -pyridin-3-yi R -3-nethox - rrolidin-4- |
wa2003P476R) - [ (R) - 3- met hoxy-1- 0 6- et hyl - pyri dPEF/BS3004/001069

met hox carbon I - rrolidin- 4 I 14 375

(R -[1-iso-propyl sul fon#é

6- net hyl - pyri di n- 3-yi rrolldln 4- | 14.376

(R-[(R-5-(2,2,2-,. 0 ridin-3-yl trifiuoroethox - i
eridin-3- | 14, BMD'@WW-DyI‘I‘M idin- 0
yridin-3-vi 4-vi 14,378 . .

[00](p6§, 1- tSr'fBE%/yu by dollpwing, the Arpegdyresgiliustrated in Examples 1 to 4 and
wnth@eﬁﬁéd’ﬂ% H[Bérctl&ﬂ\ BcﬁeMbs 14035 t hé £ St torhpourdd® fresponding to
i di n- 3- 99 WO 2004/ 064730

Form@?ﬂusme@}vwmeg rroI idin-4- 1 14.380
(S)-1-propoxysul fonyl - O0F6-net hyl - pyri di n- 3-yl
rrolidin-4- | 14.381 (R)4{1-iso-propylsul fonyl-[(S)-2-
O pyridin-3-yl nethox eth | - rrolidin-4- | 14.382
(R-[(S)-2- 0 pyridin di met hyl am nocar bonyl -

di met hyl am nosul fonyl || rrolildi n-4-||I 14.383

(R) - [ 1-di met hythian nocrbon - f}“jl\gl n-3eyl (9)-2-d
i methyl a mi y iri-4- | 14.384
(R -[ 1-di net hyl am nocar bonyl - (ﬁ 6- met Ryl - pyri di n-3-yl
(S)-2-d i nethylam nosulﬁf él] rrolidin-4- 1 14.385
(R -[(S)-2- 0 6-nethyl 13-y

di met hyl am nosuljfgdiyl -1 net hoxcarbon|Ig?- rrolidin-4- 1
14386 S)-1-cyelopropylsulfonyl- 0 eran, 3- \1|
rrolidinla- | 14, P&’S@'”YVS) 1- cycl opr opy iF&ereriiepyt 0
6-met g 2 pyT 1 di 1Ry Methylphenyl
15.3 Pyrldlnyl Phenyl
15.4 Pyridinyl Dimethylacetamido-phenyl-
15.5 Pyridinyl Ethoxycarbonyl-pyridinyl-
15.6 Pyridinyl Ethylenedioxy-phenyi-
15.7 Pyridinyl Imidazolyl-
15.8 Pyridinyl ' Hydroxyphenyl-
15.9 Pyridinyi Pyrrolidin-1-yl-pyridinyl-
15.10 Pyridinyl (2,6-Dimethyl-morpholin-4-
yl)-pyridinyl- '
15.11 Pyridinyl (Pyridin-2-ylsulfanyl)-
pyridinyl-
15.12 Pyridinyl Quinolinyl-
15.13 Pyridiny! | 3,4-Dimethyl-isoxazolyl-
15.14 Pyridinyl Ethoxycarbonyl-imidazolyl-
15.15 Pyrdinyl 4-Acetylamino-pyridinyl-
15.16 Pyridinyl Trifluoromethyl-pyridinyl-
15.17 Pyridinyl Carbamoyl-phenyl-
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rrolidin-4- |
6- net hyl

-pyridin-3-vyl
w@ R)o4fod4784 hyl sul f onyl
mat hox - yrrol i di n-4-vyi

14. 388 (R)-[ 1-cycl opropyl sul f onyl
rrolidin-4- |
-(R)-3- 0 6-nethyl

3-net hox -

14 390

-(R- 0
14. 389
- pyri di PEBUF1004/001069

S 4
(R~ 1

14. 391

llyISUII

'R) - 1-pr

H%g'lfi-iﬁplf onyl -pyrroli d|

I rUT I‘U[‘II"—I-'

e e

414, 3_9.2:9( R
rrolidin-4_
pyridin-3-yl i

Ilj

93 (R)-1-(cycl oprop

eridin-3- | 14.394

>F§/h§|ﬁ§/l0 pyl sul fonyl - 0 (zam"xbdmraiaéondmd y1)-

| sul fon
%:/)yndmyl- yh)

(R) - 146%9cl opr orw %,ﬁalln?lonyT)
i eridin-3- 1 14.39
1 -dimeth Isulfdn | -aze an-4- |

5 aze an-4_ |

0 6-net hyd. (b B -
0 1| 5 ool
0 ri ¢gpwidinyH

14. 397

- 1-nmet qCarbonl an-4-—1 0 r1di ny3 NE o vridinul
(R-] 182 hyl sul f PXﬂﬁﬁWQ\ 2- 0 pyridin @H?/'{jmx#}é @ﬁﬁr@@ﬁmw
f - ra6l2di n- 4- IPymdeQ@thyl- Methoxypheny!—
TR-T3Izogcioproy UHYTT' )= 0Py 3
2- net ﬁngrret hyl ] )ﬁé/ﬁ?mgl i di n-41 wd%ﬁmg{hy' oxazoly!
(R) - [ 15@6hyl sul {| GyybiniS) - 2 0 6- met hy MeftydxythethyBispkazolyl-
etho) F—1— 144061
(R)- [?%@§c| opr o1 %‘P%‘HW"(S) 0 | Methoxyphenyl-

+ hv|

®

6- net hslzﬁpyrl di ”P@nmh -2-meth oxym

nurralidiln

Dlmethoxyphenyl-

100 WD 2004/ 0647

C rly‘r

PCT/ UD

T O T ot

@34/ 00106

l T —r I

Fyrigivdnpl e 15 O her <M@fbﬁ@§vy6¢myl-

Formulg g [ 0016

pr ocedures il]ug

arly, by Torll

b | L
tpyﬁg@rtiﬁ anrrpl es |

mﬁ‘%nmg Wwith

resped®.200 React

iRyridisghemes 1 to 5, f

I&@Xazﬂlylow ng

COWDO”?%? corre

%HSZMQ to Formula

T #HVF)HSZ&

armed:

15.31 Pyridinyl- Fluoro-chloro-phenyl- ‘

15.32 Pyridinyl- Chloro-methoxy-phenyl-

15.33 Pyridinyl- Chloro-methyl-phenyl-

15.34 Pyridinyl- Fluoro-methoxy-phenyl-

15.35 Pyridinyl- Methylsulfanyl-phenyl-

15.36 Pyridinyl- Acetylphenyi-

15.37 Pyridinyl- Methyl-methoxyphenyl-

15.38 Pyridinyl- Methoxyphenyl-

15.39 Pyridinyl- Methoxypyridinyl-

15.40 Pyridinyl- [1,2,4]Thiadiazolyl-

15.41 Pyridinyl- [1,3,4]Thiadiazolyl-

15.42 Pyridinyl- Methylcarbamoyl-phenyl-

15.43 Pyridinyl- Thiazolyl-

15.44 Pyridinyl- Ethylsulfanyl-
[1,3,4]thiadiazolyl-

15.45 Pyridinyl- Cyanophenyl-

15.46 Pyridinyl- Carbamoyl-phenyl-
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O/ NNHH Fornula 11 R1.1 R2 15.1 Pyridinyl

Fl uorophenyl 15.2 Pyridi nyl Methyl phenyl 15.3
WE00a64790 Phenyl 15.4 Pyridi nyl PCT/US2004/001069

Di et hyl acet am do- phenyl 15.5 Pyr| d| nyI

Ethox “bonyt—= —315 6 Pyrid :

Et hyl éﬁe i oxy- gl’éirr}'y'amg’llw 7 Pyridi nyl P&f%&sl yl 15.8

Pyri ditpylg Hydr oXyykigiayll - 15. 9 Pyri di nylethoxycarbonyl-phenyl-

D\lrrnl |J~|u= at ;IIT\yLL n\u‘|d| nu! _L\T 10 1Dy=r;i cH JI"\I\II

(2 6- BPM8t hyl - P&HSW‘n 4 yl)-pyridi pylvdrogmethyl-phenyl-

Pyridi (Pyrl di ;,% anyl) - pyri 3 2

Fh/rl d|1§2/é{0 Quinoll ngl\:; Id}ﬂ JI D\/rl di n\LI MEtlﬁMy ‘;h%ngi

3, 4- D|1ﬁét1hy| - scﬁ/ildwlr- 15. 14 Pyri di iyroxyethyl-phenyl-

EThox bonyT-T[T@ yi="1515 PyT ¢i Iy} T

LAce%i?}?’gm no- pyri )@ 8'1 15.16_Pyri di m)’ﬁmpy”d'“y'

Tri f 1 d6/56met hyI WldMylnyl 15.17 Pyri (ﬁHyrig?ihyL

Carba —phrenyt WO—26041064736 -

STt oear 001 bAE VB Pyridinyl (12 Methykisoxazolyl-

- Hydr agysset hyl ) - D"WGM!/I' 15.19 Pyridi n)8|-Me’thyl-|soxazolyl—
{Z2—Oxo—tnadazethdint—y)—pyridiny—is Pyr+-e-ay
(2- HydPo®y- et hyl aﬁﬁ”ﬁ'@)ﬂ pyridinyl 15. Eihq%yrﬂyaii'nyﬂr

2- et hoxyp Ldinyl- 15.22 § byl -
(MQ mi{?mml - 15 ynemg\/rLrﬁ/n_\jl - walr@x?%gﬁ}t’ Y
Hydr o>1§|5§t hyI 0X ePf@Mﬂhenﬂs 24 Pyri di pylyridinyl-

Vet ho ThyT=19 ALy 15.25 Fluo 3
mthoﬁjé;rialiemﬁb ?@é E’\Irl dinyl- D m:\IJ Wﬁ l%rj‘aé?i}/cxyphenyl

15.60 3- Pyrldlnylprop 2-yl— Pyndmyl-

15.61 Pyridinylmethyl- Pyridinyl-

156.62 Pyridinylmethyl- Pyridinyl-

15.63 3-Pyridinylprop-2-yl- Hydroxyphenyl

15.64 Hydroxmethylphenyl- Hydroxyphenyl-

15.65 1-Pyridinyl-ethyl- Hydroxyphenyl-

15.66 1-Methoxy-prop-2-yl- Methoxypyridinyl-

15.67 1-Methoxy-prop-2-yl Pyridinyl- '

15.68 Tetrahydrofuranyl- Methoxypyridinyl-

15.69 Pyridinylmethyl- Hydroxyphenyi-

15.70 Tetrahydrofuranyl- Pyridinyl

15.71 Pyridinyl- Hydroxyphenyl-

15.72 Pyridinyl- Methylcarbmoyl-phenyl-

156.73 Pyridinyi- Hydroxypropyl-phenyl-

15.74 Hydroxymethyl-phenyl- Methoxyphenyl-

15.75 Pyridinyl- 5-Cyclopropyl-
[1,3,4]thiadiazolyl-

15.76 Acetyiphenyl- Methoxyphenyl-

15.77 Pyridinyl- Carbamoylpyridinyl-
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15. 27 Pyridinyl - D nmethoxypyridinyl- 15.28 Pyridinyl -
Pyridinyl 15.29 Pyridinyl- Isoxazolyl- 15.30

WE004m64790 - 1 H Pyrazol yl 15.31 Pyridinyl - PCT/US2004/001069
FI uor o- chi or o- phenyl 15 32 Pyridinyl

Chl oro-—nnt

ST OT U1 T hU/\y" IICII JI* J.u. u3 ryl 1 u1—||

Chl or 358t hy - phétinY1s. 34 pyr|d|ny|PymﬂmeF

Fl uor g5yt hoxy- ghgRyinyl- 15. 35 Pyri di ny |3 “Methyl-isothiazolyl-

n\L| _Fhan\lL_ 15 36 D\/rl ai—+ n\ Acet \/L pheny -

15. 37 1ByB0i di ny! -| Hystoymeiii-Resyheny | wanzls

bt hos oy Lty R ERRey Py Py

[1 2 4}5'Bt2| adi azcl1yPyr|d]m/Jethy|-Pyr| di nyI Pyridinyl-

et b AR 1. 4% Pyt a1 s ieFRPRe -y -

15. 4418}&'4| di nyI FEtnhy\h/lsul fanyl [1 3, L]Atcbty@eaylol yl -

15 A = H Iy

Car Bé'ﬁ@{ﬁ' | ;[h1e'?1'y| PY}@“U c50021/ 56’4;50 PRethORP B9 001069

15. 47 1Bygel di nyl -| poyiemgl-nyl  15. 48 Pyr i| dhimgthylamino-phenyl-

rhnn\lL nhon\/ 1549 P\lr: di-md
Hy dr oXpdt byl - pHATWEIYES. 20 2- Pyr | di rigHQPRgin-4-yi-pyridinyl-

Vet hoxy-phenyT - 15.51 Pyridinyl- Hydroxyethyl-phenyl -
15.52 Pyridinyl- Cyanopyridinyl- 15.53 Pyridinyl -
Pyridi nyl - 15.54 Pyri di ixample 4@t hyl -i soxazol yl - 15. 55
Pyridinyl 3-Methyl-isoxazolyl- 15.56 Pyridinyl -
Et hoxy- pyri di nyl Othe: Ganpounds afForngiaboxy- phenyl -
15. 58 Acetyl phenyl - Pyridinyl- 15.59 Pyridinyl -

[00NGS] hy | erfintilarky phdeliowing the procedures illustrated in Examples 1 to 4 and

with respect to Reaction Schemes 1 to 5, the following compounds corresponding to

Formula 16 were obtained:
a

| F
N
[}\ |
/“\R2
/
o) N u

H
Formula 16

R® R
16.01 Acetyl- Pyridazinyl-
16.02 Acetyl- Methylpyridazinyl-
16.03 Acetyl- Methoxypyridazinyl-
16.04 Acetyl- Methoxypyrimidinyl-
16.05 Acetyl- Methylpyrimidinyl-
16.06 Acetyi- Pyrimidinyl-
16.07 N'-Cyano-N,N-dimethyl- Methylpyridinyl-

carbamimidoyl-
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15. 60 3-Pyr
Pyri di nyl me

WER004/A64T90 -

15. 64 Hydro

i di nyl prop-2-yl -
thyl - Pyridinyl -
15. 63 3- Pyri di nyl prop- 2-

Pyridi nyl -
15. 62 Pyridi nyl met hyl -

Fydroxyphenyl-

15. 61

Hy dr oxp@ihesson4/001069
15. 65

yl -

| il o X a

i I\%{) oXy-p

1- I\/Et hoxy p

iyt

xmet hyl phenyl -
ICTIyI =

et hyl=—diydrox
r -éﬁérerrﬁﬁéé pyridif
rmbéiﬂydldd?y.rl d| nyl -

1y|y”8'i‘¥i! 67
15. ()8

15 .60

oy 1wy e

CFOY g oy phony

Wtﬁdx\f/b'henyl-

Tetg.adnydr of
151&3%! pyri d

din
Met lrUA_yp_yl +eH n—_yr

Vlcarhﬂ'a'%xyphenyl 15.
Unamkycafdohydi nyl 15. 71
i EpYicapaPyxy pr opyl - phe

Mty B{Eyl-_ ]
hsjeihxdm'.rixdmyl-

Fy¢g oxymet h

5- (\/rJ oprop

% W&Eﬁ T oxypheny!

Wi ni adiazol yl

1M

% é@pﬁyﬁyi_dThyi -

Acé@i/?r pheny

| Aceltt hoxyphenyl 15. 77

Peetytbyrigihy!-

b Ha Wal

ot (004)

QLY =B oy 7 | g gl

Pyri di nyl -

PRSI di vl 15. 79

Pyn6dj5 nyl -

E

1 MeBtbxypyridinyl-
0O1 1

4 ?’%i}‘é?ﬁ

aanh’@tﬁwdafbmwu azol yI
hefyt= T
%Ce enyl - Pyridinyl 15,

e o
Pyt U|T||y|

| pyridinyl-

eAdayi- Pyridinyl- 15.83

h\l! 15-84 D\Lrl rll n\ll AC

Esyrah&dyﬁuﬂn

] nhnn\/

"

Xyphenyl o

d.v- vu

Péﬂ"?i?}’"

15. 86 Py1
NQegiienyl - 15.87 Pyridij

-\/I - erLrh md F)(arml e

L oo o

Foit®fl a | [|0datbasyosibenilar |y, by fol Coahonyriting-
ALl RS T T o
cofpauinds ciokeedpondi ng to For nul ?Mbﬂ\wmmnwmﬂmyed

16.23 Acetyl- Trifluoromethyl-pyridinyi--

16.24 Methoxycarbonyl- Pyridinyl-

16.25 Dimethylcarbamoyl- Cyanopyridinyl-

16.26 Methoxycarbdnyl- Methoxypyridinyl-

16.27 Methoxymethylcarbonyl- Pyridinyl-

16.28 Methylsulfonyl- Pyridinyl-

16.29 Dimethylcarbamoyi- Methoxypyridinyl-

16.30 Ethylcarbamoyl- Pyridinyl-

16.31 Dimethylcarbamoyl- Pyridinyl-

16.32 Propionyl- Methoxypyridinyi-

16.33 Isobutyryl- Methoxyphenyl-

16.34 Propionyl- Methoxyphenyl-

16.35 Methyléulfonyl- Methoxyphenyl-

16.36 Methylsulfonyl- Methoxypyridinyl-

16.37 Methoxycarbonyl- (Acetylamino-methyl)pyridinyl-

16.38 Dimethylcarbamoyl Carbamoyl-
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Ra FR b2 OHN Fornmula 16 Ra R2 16.01 Acetyl -

Pyri dazi nyl -

Wa\e@tPs4730vet
I\/Et hoxypyr i

16. 02 Acetyl -
hoxypyri dazi nyl -
nldlnyl 16 05 Acetyl -

Met hyl pyri dazi nyl -
16. 04 Acetyl -

16. 03

N Tegno.

||'y'|L- 1607
I\MSf éHﬁ Y- Met hyl pyri di

denoRsidiy ki ni doyl

ACETY

no- N,
- 1Q64N‘D 200
N_- (\/nnr\ jM

4%%&3@0@{?/ US2004/ 001¢

Lr~|| et h\/l Dur: di-n\.

@\ﬁethd;@m%ylpyndmyl

’JV‘ omm I‘\_\J

Et H?I“?:ar bonj

Met hoxyphen
16.12 2- Met

\.H‘Il_y‘l

Acetyet hoxyphenyl 16. 10
yI 16. 11 Et hyl car banoyl|-

un)L\/.'-\r‘pf \/I Net hn\c\/nhgr‘

Mﬁéhﬂ%@(%fﬁpﬂm@myl-
yP@hgyl pyridi nyl -

\/I 13 Ar‘QfAJJ -

Acéy?pyri d

A9¢tyl-16 14 Di et hyI car

oy pyriinyi-di nyI

16 - DI et
16.2
Acety

Pyr

N rbamoy= Vet hoxypyT
é{’&@ 16. 17 Acetyl- O\

bR 16 10

Aceﬁym- Pyr

BrawinyllG 19 Acet yI

xyet
0

B RS o1 - et b

Pyridinyl .
N e

Y§is

5wi di
Acatyb- Met
Trl ‘F| Hox

hMeﬂwX?@WdﬂW“ di nyl -- 1

bhad 1. 24 N

fa¥aaal
A\ AV AL N} 3

Pyr1f56?nyl 1

Ty —Py e+ nyl TO—Z245

5A98YID et hyl car banoy! -

AVieRoeestiyy-pyridinyl-
coly LR yDpyridinyl-

- 16.18ggMet ho

KpiAdtRABbambfat hoxypyri di

| (A¥btylamino-methyl)pyridinyl-

16.49

Acetyl-

Methoxymethyl-pyridinyl-

16.50

Methylsulfonyl--

Carbamoylpyridinyl-

16.51

Acetyl-

Carbamoyl-pyridinyl-

16.52

Dimethylcarbamoyl-

Methylpyridinyi

16.53

Methylsulfonyl--

Pyridinyl-

16.54

Acetyl

Carbamoyl-methyl-pyridinyl-

16.55

Methoxycarbonyl-

Methylpyridinyl-

16.56

Methylsulfonyl-

Methyipyridinyl-

16.57

Methylsulfonyl-

Methoxypyridinyl-

16.58

Methoxycarbonyl-

Carbamoylpyridinyl-

16.59

4-hydroxy-piperidine-1-carbonyi-

Methylpyridinyl-

16.60

4-Ethoxycarbonyl-piperidine-1-

Methylpyridinyl-

carbonyl

Example 17

Other Compounds of Formula |

PCT/US2004/001069
Met hyl pyri m di nyl -

[00168]
with respect to Reaction Schemes 1 to 5, the following compounds corresponding to

Similarly, by following the procedures illustrated in Examples 1 to 4 and

Formula 17 were obtained:
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16. 27 Met hoxynet hyl car bonyl - Pyridinyl- 16. 28
Met hyl sul fonyl - Pyridinyl- 16.29 D net hyl car banoyl -
wo/rdohos4rpyr i di nyl - 16. 30 Et hyl car banoyl - Pyri dPeyiUS2004/001069
16. 31 Di net hyl car banoyl - Pyridinyl- 16. 32 Propi onyl -
Met hoxypyri di nyl - 16. 33 |sobutyryl - Met hoxyphenyl -
16. 34 Propi onyl - Met hoxyphegyl - 16. 35 Met hyl sul f onyl -
Met hoxyphenyl - 16. 36 Met hyl sul fonyl - Met hoxypyri di nyl -
16. 37 Met hoxycar bonyl | am no- net hyl ) pyri di nyl -
16. 38 Di net hyl car bano 4,‘énoyl -105 WD 2004/ 064730
t hyl sul f onyl -
16. 40 Met hyl sul f onyl -
16. 41 Acetyl -

Cyanopyri di nyl
Met hoxynet hyl pyri di nyl

Met hyl car banmoyl met hyl - A0yTNRdi ny! 16t§2 Acet yl -
Et hyl pyridi nyl - 16. 43||Acetyl { Met hylj pyridi nyl - 16. 44
Pr opi onyl - Pyr di nyl 6. 45 Diinet hyl ¢ar banoyl -
thhoxynethyR pi\: » o Met car | -
Met hoxynet hyl - pyrniddi nyl -~16. 47 A¢cetyl - °N
(Acet yl am no- net hyl ) pyri di nyl - 1. 48 H
Di net hyl car banoyl - (Acetfgﬁgngq7nethyl)pyr|d|nyI
16.49 Acety] - t hoxynet yridinyl- 16.50
N@thylsulfonyl JRCarbanDylpyrldlnyl+216 51 Acetyl -
k,dl ) =Pyt 1 ui .LU DL LJI IIL‘,lIIyI F0anDd
Met h\j?gi{/rl di nyl Iﬂ]‘féd ¥ Vet hyl sul f on thqg)ypﬁecnyll]w 16. 54
AcetyVoiarbanDyuﬂmam iyl - pyridinyl - $®eﬁﬁ
\1| n\lr| di nvl R L_\R
IVCL TTUA L;ul LIUII I IVl,L T T Ul Ilyl
Met hﬁéﬁl fonyl Rygilh V[y | pyridinyl- 16 “@?h%f"i'ﬁfp%rﬁﬁernyl
Vet haxypyr i di nylpy, néﬁ¥58 N@thoxycarbgﬂﬁgmowﬁmenw_
nnvlnvrndnnvl 6.59 4- hvdroxVv-pnipneridine-1
_car B6AGI - Vet MAYSgInKdi ny! Fluorophenyl-
17.06 Pyridinyl Methylsulfanylphenyl-
17.07 Pyﬁdinyl Dimethoxypyridinyl-
17.08 Pyridinyl Acetylphenyl-
17.09 Pyridinyl Methoxypyridiny!
17.10 Pyridinyl Pyridinyl
17.11 Pyridinyl Fluoropyridinyl
17.12 Pyridnyl Methoxyphenyl
17.13 Pyridinyl Flurochlorophenyl-
17.14 Pyridinyl Dimethylaminbphenyl-
17.15 Pyridinyl Chloromethoxyphenyl-
17.16 Pyridinyl Isoxazolyl-
17.17 Pyridinyl 1H-Pyrazolyl-
17.18 Pyridinyl Chloropyridinyl-
17.19 Pyridinyl Pyrimidiny!
17.20 Pyridinyl Methylphenyl
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16. 60 4- Et hoxycar bonyl - pi peri di ne-1- Met hyl pyri di nyl -
carbonyl Exanple 17 O her Conpounds of Formnula I

WO 01e8L3&i milarly, by foll ow ng the procedur eBCT/US2004/001069
illustrated in Exanples 1 to 4 and wth respect to
Reaction Schenes 1 to 5, the foll ow ng conmpounds
corresponding to Formul BXamPiget& obtained: - 106 WO

2004/ 064730 PCT/ USZRRybk RHI68atidh Rssdysl | 2 RO N

--~NCR HHFornula 17 R1.1 R2 17.01 Pyridinyl
[ompoxyp@e&ifrcntiﬂa&?ayé’y rOo%d@Mhd Psfb%elybl [x Hwe@gs ?] 4igd Wy}osm is

oxyf | uor ophen di nyl
evalyatgg b w‘fqmﬁ’ws the @Jleeﬁoﬁfew?momppuoé qnymt@raﬁmulated Rlpase of a

t n 7.
B By o Cenc ARl P Dl gt  sindle oL
compoysl eapceRff3fipn. Met hoxypyrl d| nyI 17.10 Pyri di nyl

Pyridinyl 17.11 Pyridinyl Fluoropyridinyl 17.12

Pyridnyl Methoxyphenyl 17.13 Pyridinyl
[0GA170} ochl dtyofibeihpssays? . Tal eyjuate ithng/bffect of compounds on the ATPase

ac@hty%? Emnle @gg@enz yosbh g%)/}t?% ﬂb?tlvless&%qr% sker?d {ayofibril
asfysiage npgiforineld: Fyataanligd miafibiils dty robthimgd by homogenizing rat cardiac
tls%l i éﬁéjéfes%lé%& %%%rﬁépt I:g/lfclhc{'re%)c/merlizyremov(ejsl %mbrar?eszaond majority
of soluble cytoplasmic proteins but leaves intact cardiac sarcomeric acto-myosin
apparatus.  Myofibril preparations retain the ability to hydrolyze ATP in an Ca'™
controlled manner. ATPase activities of such myofibril preparations in the presence and
absence of compounds are assayed at Ca™ concentrations giving 50% and 100% of a

maximal rate.

Example 19
In_vitro Madel of I D jent Cardiac Myasin ATP Modulati

[00171] Dose responses are measured using a calcium-buffered, pyruvate kinase
and lactate dehydrogenase-coupled ATPase assay containing the following reagents
(concentrations expressed are final assay concentrations): Potassium PIPES (12 mM),
MgClz (2 mM), ATP (1 mM), DTT (1 mM), BSA (0.1 mg/ml), NADH (0.5 mM), PEP (1.5
mM), pyruvate kinase (4 U/ml), lactate dehydrogenase (8 U/ml), and antifoam (90 ppm).
The pH is adjusted to 6.80 at 22°C by addition of potassium hydroxide. Calcium levels
are controlled by a buffering system containing 0.6 mM EGTA and varying
concentrations of calcium, to achieve a free calcium concentration of 1x10* M to
1x10° M.

[00172] The protein components specific to this assay are bovine cardiac myosin
subfragment-1 (typically 0.5 pM), bovine cardiac actin (14 uM), bovine cardiac
tropomyosin (typically 3 pM), and bovine cardiac troponin (typically 3-8 uM). The exact

concentrations of tropomyosin and troponin are d etermined e mpirically, by titration to
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-107 WD 2004/ 064730 PCT/ US2004/ 001069 Exanple 18
Target ldentification Assays [00169] Specificity
was®ayet73Conpound specificity towards cardi ac PGDEBIV04/601069
eval uated by conparing the effect of the conpound on
actin-stinul ated ATPase of a anel of

achipye MRl Ofierancadn AJRase ARVt HER MEGEHERIS iheepreg?n‘& of 1 mM
EGTA E56s BRPMeaSHBR MG #E5p88 bf 8 rﬁM CJCQQ 1'7!94 eMb@EbrﬁHelnlratlon

assays: To evaluate the effect of npounds on
of myppiasie the@ssay i yplssr detamined ﬁ@pwcala/n @wé@am&q ﬁcmﬁvq pdesired
rategcgg&'lg%h Xglgt "Mﬁ’s Vatids Ay @er}rr;/ EHté]H%?eﬂHr‘é’tfdn@r blie to’i§§%¥ 8ns in

. car di fibrils are obtai ned by
the fﬂ@ﬁ@g@ﬁa@ﬁl\ﬁgﬂ@a@m%ﬁaﬂﬁaéb prapagiige. i n t he presence of

[OOIS'I_@J& g: igteyrgdm(ﬂ% g | %s[%:t gﬁ:{%s%se rg}g € Eﬁﬂpr r@cf‘dat atheS calcium

asm C r ot’el ns
conéertiration cearttispendizg dombpvec ohcmeximabsA FPasep |@&h\€l’Wu $nCaso), sO a

prelﬁ%%f\r& berxglﬁrl rﬁqg E)c o 1{0‘?%&' tHe ?&%oﬁg\érbf ﬁ% %‘@ﬁ%d%é? k/lé/zl% free

calotfm sumd'entr;ltlrfnsbn ithe pamgpauf ammﬁm tortxti 6@ Mpr Budsequentlyl, the assay
i B AR R e ey B T00B of SRV, 2, Rforpd Ly el

pref2fmgpa @ildifdnl fer!estdfdeﬁﬂ)ctehpcﬂmﬁdji)esm W&pezn'desﬁay(]ab(djraccontaining

TNy R A A T

subfagmERct, ain@fod ) BB Y eCHtiS ano waltad FikPassayas stiyted by adding an

oo e ESH TSR e, MERIC SRS EPTRTE s

PEFPlsdEEﬁ Ot(o}:@)my%m trdftAing ahffol) and\WBter 1 ATH) hydiysig & mdditored by

absashau%@é 34 ﬁ‘ﬁ%eTPQ rewﬁqqg Jotke eéP%“%?ei(-ng &gtm% the 4 parameter

equ%aﬂ y = @&f?anﬂlﬂt( ﬁo@aBBnbﬂQ/(m(Qcm/)TjwenuW 'Tﬁe actnuzﬂsedbfh@d as the
at 22C b ddi ti on of ﬁ)ot assium

conmttatlemat m%AT%@S@ adivity & édOBw'ah%Jx%ﬁh%eotée%t%ﬁbe dose
curf@ntai ning 0.6 nmM EGTA and varyl ng concentrations of
calcium to achieve a free calciumconcentration of
1x10 Mto 1 x10-8 M [00172] The protein conponents

specific to this assay ybie cardiac nyosin
PR

subfragnment-1 (typicall bovi ne cardiac actin
(14 MV, bovine cardi GMMMMI n (typl cally 3 PV,

bovifa
[Oogﬂ‘ﬂ %"" ' JOmyosI n_an roponin a Adult
maleeSpIragUmDade rais repe rartastheyzed) wjtht &t mixturenoft isefluran@gyas and

WO 2004/ 064730 U 04/ |
OXygen s o P& A s §§ d4 9}%%8 V\%néjnﬂ%\; ggﬁeﬁgﬂ?q( agﬁlﬂ cannulated.
Corﬂihasmnmrogfadk pd\uﬂusuEﬁ;TsAmmatesim tHedeants a4 @ maifusiont gressure of 60

cm "HS ?—Eaaﬁs are P rsg pg;%scg Wlt% a ggr%meffyaet szpe C,%Qé.hé‘é kPeq)s solution of
the following composition: 110 mM NaCl, 2.6 mM KCL, 1.2 mM KH;PO4 7 H20, 1.2 mM
MgSO,, 2.1 mM NaHCO3;, 11 mM glucose and 4 mM Hepes (all Sigma). This medium is

not recirculated and is continually gassed with O.. After approximately 3 minutes the

heart is perfused with modified Krebs buffer supplemented with 3.3% collagenase (169
w/mg activity, Class Il, Worthington Biochemical Corp., Freehold, NJ) and 25 M final

calcium concentration until the heart becomes sufficiently blanched and soft. The heart
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of nmyosin in the assay is also determ ned enpirically,

by titration to achieve a desired rate of ATP
whanob4730 s. This varies between protein prepaP@l/Us284/001069

due to variations in the fraction of active nol ecul es

o h 001 Co d.d
o SR AR RE A oo AR S R R 8RR e o
into Gollesipeadi mge infyobite Gfe Mivpbrsetl KTqastle agitation tof the ventricular

oo L ks SRR A0S K b Bk TR bR o 2o

um AAbE |nh€ﬂ1QﬁrtC§Gﬂbé aibe0phd Festffifig rnfmﬁ?tegfaréxééﬂjépéﬂde@ in modified
1x10"3 M Subsequently, the ass%%/ m Xt ure

Krel‘f%sﬂ%o'be%f@'"(r’[gyﬁ?d»é‘l‘ | GRlIo8m.0- My tesAggag;'@dgrga\lcu d|Jn toferant by

addi6h fraRdichimn fsbiuGién (POE R Sicid i 10 hiifite SRtehRs Qhtil 100 pM
test conpound, each with an assay m xture contajni

caloygy lesaiTiaept der uNates e sunsratapt b ulisseEde anssed - 50 mi of

TyrddRCh @R (edﬁhmqma% nW%d)ID 0.8 YR MEEENY1 InM glucose, 4 mM
ant 1t oam CaCl 2, and water. The assay is started

Heppg, ansdi- ﬁgnMrCaCéqm 7. ebqslﬂﬁ!ée@ﬁo selisutGells ase Kerti fay @ min at 37+C
prlopfbt ﬁ%ﬁéhHg‘eﬁ’bé}%mA\/Eﬁ‘é tsePrfthinEl firs &TEGIaWHPreHE\Fé%onS of cells

osin :Q{E)onl n, antifoam and water.
are hy@d ohlysf Qe“SS irsopResed wterlatkyoﬁeﬁmwgato g4tangard W@O% of

basélgﬁH& tl%dg%tgl%ﬁgl { §§p9 %@%BHF %f%a'l)s Additidng, anfcells whose basal
coni(‘z@c‘ﬁbw t@betu\@aj\ B(ebd (8( ‘E@B@b&@d iRithe fﬁD)lPWlnm%pﬂmemS is
) on- P .

[001|d7? | ned 5

Allqﬁmamﬁ ﬂ'gzroﬂ@ buﬂbncdﬂualnln@\mwte{s @fﬂ ﬁﬂé]:ecﬂ[hﬁpd?mm%hﬁhmxﬁéenes

20 Qe WA, Mreery s Cainde, WA Ty e Bhfenge are

allowsdtd Hﬂtéﬁhﬁ ﬂ@&ﬂﬁdaﬂilﬁrs n?]atgdatn 37"?rahd o Eell$l1helk lp.yrfused with 37°C
i nsed and t asce aort. nnul a
Tyrls et AORUER o T SHaRned o e iy R0 Blefffaces 0%
abol@ tHréshokt). Drifeediyshahaps eeausiHattinsSohd g q‘d?é)scehﬁﬁrotr&) pacmg
are first perfused with a_nom nal.l +fre %
are et SO GANFAL Y BPertREtY o PR Q%nﬁ?i CoNSEII; RRrics are
lmag&ﬂhro&?\rga MAdx ctﬂte %nﬂMslﬂdzé’Qérlgblé‘m@melraie (e0- ZWEQﬂcharge-

gl ucgse and

cou@p@ ﬁiﬁylce q:ﬁmgrq-rgm mqagpg ar%grt@%@qchgﬁsg@éqf AdhA %pg\puter screen at
a S%Bﬁdgn b‘@éeldy of Eﬁ@ e, W{Ftergzgra%ére "my@@ﬁéé?x B@isitioh, Bnd analysis

m nut'es heart is perfused wi th nodified Krebs

softyarer foF cgluwt@ﬁwm a® etiaplg from, '@appwg@%% NA)lo Aftgy agninimum
5 mﬁﬁtt eEé a){ co@r?”c?lﬁty gerlom&%tmoﬂ%@ﬂdﬁ (Pehens gﬁh) &Rrderfused on the

final cal ci um ncentration
myagyiteis| for Aanineigst /b‘tafdheélmaffmﬁbuTé'mdeybtﬁfeaﬂfc Redusgddto determine

conﬁ)%fjﬁd mﬂ%ﬁo&e&{a?act risfick. V\Qsﬁgoedd Q%@@loﬁgya O%ﬁt@ﬁ%ﬂ?%f the

renoved fromt e cannu t e atria and vess
myaﬂw@eaandev@nmamlotwmdw@axa’umwebc@essamnontmml@lysrﬁmrﬂed

ooBiCeS: RS BUORALSRPLRSRRT Y PO HBoses

are destédpen crgn;b@mldsuq;mg two bombes diffegahtriypcyte rpcm&zratlwsu dlor each

cellﬁ}yvgg A %rre ggﬁﬁfﬁ @%fsﬁgrp%g?lﬁ(ﬁgﬁwd-r 1 Fry B}iérjtg%ompound

infusion) and after compound addition, are averaged and compared. These average

transients are analyzed to determine changes in diastolic length, and using the
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Krebs solution containing 25 mcal cium Mocytes are
made cal ciumtolerant by addition of a calcium

W@ 06480 (100 mM st ock) at 10 mi nute interval BCT/O$1004/001069
100 gM calciumis achi eved After 30 mnutes the

Ionvtg%f Sr na{y%g%wci}ﬁ\s/ﬁl%a(@ﬁ)rpge)yf éEsho(gteglnlqMW%ﬁ gSflln ﬁq\ﬁ diastolic
lenﬂﬂgu @88 ama¥moM cdrieeson andl rédlaatisly VeRiGitidls (aht/secd )aré fetermined.

cells. Cells t for
AnaRicat RVl Gel i, CORpBRS mIMEASE i IRSBEMal AT Tag e basal
indi€dted §@tleﬁﬁdtl©ﬁ of F?fy@%ﬂé@brht%ﬁht?f cells are used onl y if
cells first passe QC criteria b respondl ng to_a
[00%7t7lmdar R RANS ANAL 'pr’fﬂ"@r laa@ing: ( |@@ permeable

Furg-éq%o‘igcufé‘?‘ﬁbaes) ﬁdgisgél%@ﬂnl é@uaPQhﬁuﬁt@ | df %)ILYPBH% QMBﬁPﬂJbes) and

contracti | '|y bet ween % are used

FBS fﬂrn@vmlngat&pem (L EYE Ftsvelwglytuzol mmnTTWE#@rwftanwAmammg
500'\9@%35 oridd aﬁ“}&?ﬁéi—' Td 1R '\‘ﬁwﬁ)lutloﬁl ik YdatS &fnyEWtQéist RT.

ng’ nyocytes are aced I n per usi-on
Aftes 8 mbir the (bsiEfer isgempedrthexcalE waghehwith (T mdelmetﬂrsr)g probenecid

I I
ancifBaCa] for AP oTS AL o incHi i EveBbdioa S sirifeteous
contrh@mtymndfqaﬂmﬂn WeasuBTentsTare d@@rmufeﬁemthlm%m of loading.

t | at d t
[00{ % 23@%’”&&5%%%)0%% c8l ngh? #c{u{ﬁave %I g%ﬂ-ﬁataneous
conghetiligt armh&alcnamdraasxentqnah%arerdetqsrmlmnfd atdoasamemmd altex compound
sod e 8, SRR ke AP TRIb R o F R 555 hoove

usirgPihaetal ted fited lMSlhélggl&t p‘ailﬁ lt@bivﬁldf lhmrérméam(rﬁﬂué’ré@cdﬂz)calcmm

char ge- coypl ed .devi c t he
megRURTIFed AR AYAF% AORAIG AU (T ATB ol plciyn transient
anafBRP|dr8 g obRARL Off'orﬂ4(lbd¢ptlx[ Fr ame gﬁsﬂhmﬁntatlmoﬁaﬁeﬂuorescence
acqui sition, and anal sft prefo

meaSFRTPRRITHSP SFIONAE [0 8" eSO .d%al(%crf?w light source

that'\é‘ff)err]até\f beétive@n BLOBAY BBO @a%lé‘r‘@tﬁs Qlaﬁ(fd Hﬁ @f/\bfg%ﬁfol-drlvbb{ mirror. A
ri od, test co ounds per f.use

lquith llechrjgttyatede dgivess oo st sxsigelion 1B §°tt|9rré“‘°rf°§%‘§’r‘? and the
em.'sréﬁsﬁdﬁﬂ?ééd‘eﬁ&e i ReEfHned &s%gieé H&&ﬁultu&@mued(wn The

washout characteristics. [ etection
fluogqchmc@gwst% terdrqs foutey teg PMﬁsngh;mtt Be rafiqg are recorded using

the Wi ﬁ,gq g,),gatl on velocities are continuously
recor %@dé.caPISON fc;d}oc CONTRACTI LI TY ANALYSI S Thr ee

[00079]nor e Aneddisis: duidr edabic gelksten amrerrtoeest@dtr@@thtycan@mmmm ratio
f
tran%?enﬂsg a{ VE%sglr R@r%teq éon%%ﬂa C%Hﬁ?%gﬁtfé‘???ﬁ{e?é r?gln%?]dt Sgﬁ{pared
Corieestility ederfagaédarmenls anenarpalyzed ustngcthegoomidardi anfalsisopiogram to
cend phfocSORRHAES Bl Ay EBGPI°LRIBIA dpeegeo i o
diastelice fengtre. c Mg asenageabll cafiuh i ratid etnaytsigntsarade umiahyged hesing the
2004/ 0647 PCT/ 820041 0 6 .
onirZ Al SO0 aHR (0 SIS e Bra L SiGraTe BT g and the

75% dmedapaselinet(ig).di astolic |ength), and maxi rrum

1005 8lcr i et Bas <P peraine RSB & régrihs Myocytes are

chaﬂ&'ég@dﬂﬁlﬂw alte&tr RAFR UL for ZE iniritdd foibREd eniang nfivewadraseberiod.
ates potentiation of oc ontractlllt .
Contessiiity respopse @REPBIRARLANS) %%ﬂm%\ns commeund ROy -

Cel | perneable
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Fura-2 (Mol ecul ar Probes) is dissolved in equal

anounts of pluronic (Ml Probes) and FIBS for 10 mn
W@RooRD64780 1 pM Fura stock sol ution is made in AGT/U8E04/001069

buffer containing 500 mM probenecid (Si gma) To | oad

cells, this solution is added to nmyocytes
00F ey 1 U T RESODREP BRI MYSYIES aTb ek S Uiagth acvoltage
appmrhatw 00% &BA\iiiHtesKblRT Ope fRGk dexRAfhehfiC wttmesmld Rbltage

for 10 min. This wash and incubation is rep

(midrm YokiAe® trpaceciall} is@mniicay detempiaee (P FHCRSSHoGH gt dhreshold

and?hen §R8 RsfTEAAFoUMd IQ'n'ﬂ‘ué&i ”Aﬂ’er tﬁé cb%Gum actMiQ 1/ &8 steady state,
| magi ng: A test conpound erfused on cel
the sphaﬂet i esipased fﬂﬁt%oaﬁ,qcpm!a wgﬂi@n destaitedn Aﬁerﬁgore af ion channels
r t conmpound
R R G e
[00te er m Candraetility ofshyerytdasas datermihed at 3 Hz as

foucMé te% ohifl t%éé%l {nrh& BhinP fiBwb @ bﬁéﬁﬁ@;i&ﬁ&éﬁt&m%%ﬂb@ﬁlp‘é{;wfor 5 min.

rescen m nmeasu
follevesd By ias2 swint washeouan dAfteartbbvaele cbmraatlhwmasmatwraad; icomipletely to

oasB i PaieB RLPodrb0 T dott b asstimetion porngte oo

is waueegen bgribe lsame eordpauntly pés this descu@buaht exblbttatal rmgatlve force

el ahf Fiee ok oL B 1R G JARS i PRpe SR shoua s

res;bomutbydnérebénegi itd fradsttongwrrzbﬁelﬁiﬂb irvibe prédeace vbtheaxmipoahd.on
ht to cr oscoe and the em sgl on fl uor e%cence

[001 det ers e demgestyatanat apegpound

actf\llélgrdiﬁét%ﬁﬂﬂ'le%héﬁlgm 1hah &hé %@eeﬁeeyb %ﬁnﬁ;mhtﬁ’ réteﬂarhél cells are
and the ratios are recorded using the |onWzard

loagRaisiUra-6 AN S RREOY B¢ B oA %fé?P@tr gy andcqglcim ratios are
detériiind. n’ﬂ{eerr@QéVté@’éFé éédu)énﬁ‘élg d?\%lléﬁ'ldé@ \Knﬁ{ S%m a test compound,

transi ents at basal fter conpound tion, where
bufigise 2agid lsgﬁtpt%ﬁﬂar%fer emwta acemhmaﬂynavferaa@est compound and
isofrb@fsognt s are anal yzed using the lonw zard anal ysis ‘

programto determ ne changes in diastolic |ength, and

fractional shortening (% decrease in the diastolic

| ength). The averaged calciumratio transients are

anal yzed using the | omﬁmmpdle ahal ysis programto

h

[OOI_RRABI Lla'o\ome é’rcd c&toerdtammybéias are pxkniﬂeutfpomﬁher eapea&»e cardiac

'tlss{)g% u%léezet? qdoem Elllgl en lgdrvagrﬁngwggagﬁ %ge g R/ stué) ies are purified
frorﬁ@éﬁmt%kbidtal&msbwldﬁcldeﬁ FLERR! Apattivelyandl @fodihdlused in the

ass e PRGSO OD R SN UEasy Slple THTREcis IPEERlaglysi wit

chyMoagpdies Ofie shicohfrie icbmpbadriesl ﬁbp@lﬁ’@étﬁ@@ﬁ tropomyosm and actin
appr oxi mat el’%ﬁZO% above threshold. In th

are A] FRADOVIRR SeBR? KSFHRTSH S‘P‘”f‘ﬁf&é or %W‘?ﬁ“rﬁﬁﬁt‘%fé‘l Pugfie (skeletal
sarGsth&erel |) is enpirically deternmined, the cell paced :
at that threshold and then the test conpound is
[001§flused. Adtivite pf FeSiB® ifp@ARiEPrad by vneasuriag dhe Etes gl hydrolysis of
ATISt sin AET'F%S¥$ %%? &i edn?flcg S3R8Ed fbg fachf? fl’%‘ﬁ?é?ﬁsqu?ﬁ%rnover is
rest arte atl of 1on Channe
det@@ieq* depaneiiipted enzyneatisi agsayr ubiogepyrapte hignaser dBKplamd lactate

derRGlogBRadROiL B &\ this assay each ADP produced as a result of ATP hydrolysis
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[00182] 20G Hz FREQUENCY: Contractility of myocytes

is determned at 3 Hz as follows: a 1 mn. basal tine
W@oinne4760 | owed by perfusion of the test conpoReUSING/E01069

mn. followed by a 2 mn. washout. After the cell

s e OR0 3G AT DY K by SERASRERE o gl difanffgBie o) Lon,
NACHE olkidetidri 0sn percondertidrely arbritoréds by ldatreass érd abyorbdreesatazionm

clon&glund. As this species, rat, exhibits a negative
wavelgp frequency at 1 Hz, at 3 Hz the FS of the cell

[oo1s@pul d lm)sb @é@)’onséwéretrh@s@lﬂid ushitP4 csichibi-bliffere @ ARG tNnase

| ncreacs’ its fractional shortening in the presence
and Jactateadehy Hase-fq}{pi%f\ Bassassayorontaipingy gy following reagents
(coHc@ﬁPﬁ@ﬁEBEH@ssedT@recﬁﬁpﬁﬁayQ:bﬁcérfﬁ%flor@s)c W&Eﬁéﬂﬂn PT:FEES ¥2m),

sm than t renergic

MQQ’%@pWM)eAE%F m'\é)equér Grf@M)I%%éQﬂ\mg/W')f b'f\QJ‘Q(%H‘M ), PEP (1.5
mM)S 'p vERNGULS (ARARHI @H{%ﬂi dé?fyd%@hé%(@ Uity aRBSnGRbA (I@U‘ppm)

I 0S are et erm ned nmyocytes are sequentla

Thedq#h|8| adiigsder! (ol §-B0 st 3AGby a@cﬂltl@bﬁfpwaﬁflum Bydoxide. @a*nwm levels
are | SHRIALE Sﬂoé bef'érfrfg{ e engq ac&ﬁéml‘n ab'@ﬁ‘\ll\/f’f EéTﬁ\e%tnd varying

conpound a I sopr
conm@tlor@f ob@g@lumap@na@mvecarfﬁe%@amuwnm@n of 1x10* M to
Mgyl ati on [00184] Bovine and rat cardiac nyosins are
purified fromthe respective cardiac tissues.
[00]5&7]al et alThanpdotsimozonipomesisispediio i this assay areboviee cardiac myosin

S N N g

troposgokin Kitypibaly aagtslamdatromnemmad: adpadron &yplcaig'l 8 mMa)d émhe exact

conGty iy BE Peporalhisy “adivondhin Ao BEREBRaHETP oy firaton to

achuewmaabmal diffepaicy ars ATPaswl activity Wheaheapumufm ¢tk presdnce of 1 mM

o tuPes Pefimedsdpd WP aufEnts o palmlgaCl: 157 et poncintation
of niPoemi inshé Ss$ENE bwoeabt&ynlmﬂsmplrngm e titratn@ns tdhchieve a desired

si s of osin ATPase is ver
rate  ghi TP A0S VailoBbasyecit b Preprifogs. dyepto variations in

the fradtiof \of betive m&@&ﬂé?dlﬁ%ablﬁlﬁ%p@ﬁm@hed enzymatic assay
usi ng pyruvate ki nase (PK) and | actate dehydr?ﬁgenase

[001(8|§bm IGorinead adessy resRORSIDR®r taiGalyd rerpsaTade A theofalcium
coném'aharqrﬁrbé%?éndlr%]tg WAZQP%QQ%?QL\%%U%{R%/ QN9 so a

I's recycl ed K wth a sinultaneous Oxidation
prelmlnm@weﬁfﬁn@ﬁm éeriﬁqml_emo teNiAmHresRPasa PhihedulPase activity to free
finab t
oo ANEUERR TR o HGY oY A8 O D SRBARRR g gy
mixiyes isgadiugiad de dhe @@asoeﬁmﬂcallpwmaﬂ\@ kApsays aran@rfoame@\tber first

prep%gpg dér QRS SEHEO Y lt&%lc Ol éf?)%ﬁ ac’c%’ whf? %ﬁ'\aé&aggn%\trﬁge containing

ow ng reagents I ons express
potasisingd PmsaMg@anéAt DA, qnysyvatePbmasrsHmtI@I driEgd(ap2nadd, myosin

ool 47 iy BRI, (2. BTk, a0 o kg o
equal/ \rdh)me Ioasolatum dartigiding geriassaing Enndsm\/bgCIgam,barnTTf gelrR, NADH,
PEP(, %%tireqmp'omyosin, troponin, antifoam, and water. ATP hydrolysis is monitored by
absorbance at 340 nm. The resulting dose response curve is fit by the 4 parameter
equation y = Bottom + ((Top-Bottom)/(1+((EC50/X)*Hill))). The AC1.4 is defined as the
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The pHis adjusted to 6.80 at 22C by addition of

pot assi um hydroxi de. Calciumlevels are controlled by
W@2M06480 ng system contai ning 0.6 mM EGTA andP@EHUS1004001069

concentrations of calcium to achieve a free cal ci um

conGar ot bR fatRse et =t o s e B g B e ose

curvear di ac nyosin subfragrrent 1 (typl caIIy 0.5 1M,
bovi ne cardiac actin gg ovi ne card
tlvafgn

[OOJtSBbpoW@QIIW pf )app@gpchy\dgto BRTEIERG] rﬁgoserég%hegﬁluated by the
effe&’tr Qipﬂ'ré' BorhbdiC 8 lide %?:ﬁ’n Mimuli&s aTPete of BICEObFAYrheMS Actin

troponmyosin and t onin are d etermned e
fllanmmt$ ilgathey as¢ayy afe ,cppgqa a8 Withg trogenin el dsoppppypsin and Cat+

congérﬁrfa%ﬁ%‘:oqmé’teé\?f Q%lu@%ét"w&}{d V‘&%ﬂ iNBAgHbCRakifal B@tlvatlon S1

esence A versus that neasured in th
ATHasessa measiged n mmwewzf adilutien sefiescribe feMRPYHsh Ceff”pound

con I‘ft)f%ltl n rQ Lﬁ SA@% 'a%tn@étl%ﬁ SET Mk NREP A Hdité GRbdsired¥h the

ieve a desired rate of ATP
presende of ymtm] (eﬁuuvslemh‘v‘qllﬂne bEPMSE) iprepoeethapAepar at i ons,
due to variations in the fraction of active nol ecul es
in each preparation. [00188] Conpound dose responses
are typically neasured at the calcium concentration
correspondi ng to 50% of [ rmg ATPase activity
(pCab50), so a prelirring‘l"‘i‘éfl ?lrrent is perforned,to

test the response of the ATPase activity to free
cal ci um concentmm%@nﬁlﬁﬂﬂ@%%@-éﬁsg&lo‘ Mto

[0019030- 8 Mz&gm&gwant | y,MdlbeSprmgay Daivtey urags ifeonadfhastesdRiver

L S B0 Y8, 521 St B el i oo

faildr8 %hm@é!é‘ramn@étﬂbbldwt iThenarssagedivwd perecage ehdinaive gecess to
pot assi um Plg , Cl2, BSA, DTT&|B£¥r uvat eI Ki tn €riod prior to
foof o Aot B BRG i REE s, GunUre YFF gk AsEinaton period p

exp@n;nleﬁgam EGTA, CaCl2, and water. The assay is started

by adding an equal vol ume of sol ut| on cont ai m@g _ i
[00pt]assi udrER: Be QGRAPIBSA  DTT, Aimpls NafgH, an tized wi

lsoiﬂﬁ%rll dand ﬁ%ﬁﬁ@@WﬂhlntarQ}P@BélrblaMhﬁ@ﬁHmt tA8 rd@ﬂ@fe @9rE body

yS| S Is nonitored absor bance at 0 The
tempesawna in gnaidsined et poRsy ‘dﬁﬁ*@l/é heating i?adoyof‘%a‘Z‘PSthet‘zed “animals

areps?n.? Eﬁ(? hat Wé\ye? nsE%%og }—3@%? \;é I traces of fur. frorln S'the chest area.

Thedel'ﬂesm ackaais fyriteer preppgg wnthog’oﬁl @trasound gel is applied. Using

0 6 e [
o SETCIRICUH BB i o B FEnes Sy
10 N/ﬂf&qorolw isvdaceldmitBO Fhefdh Wailtayd mﬁagescajﬁ@@qwfﬁ¢|@ tl‘g:t$hqybq)@§ view
osi i u
at @8%"& Hmérpalpﬂgrysrgﬁlcﬁéssfél ﬁu at ecfh ﬁ’]aﬁgéfg?ﬁ\;e @ft vbiificte are taken
prI(iI’Ltbf nAd) EEtat, .cofpblind bblu*s ammﬂus ornnﬂuhlenasleaWOafr@ctlonal shortening
ted with tro [
(er&%ﬁﬁ%ﬁ% I*caglpmg?yqr :ﬁ[ﬂ)} UK 0319 g'@gva 991%! Ela?tr&ﬁc ?i’agﬂ'etgrs l)J( 100) is
detefmib880 19f amaksigabf &t iM-atodenimegbs na‘ lﬁ@gbel GEnEakaRakd software
in the presence of a dilution series of the conpound.

PragitPound  concent ratl on reqU| red for 40% activation
O(ﬁb e they L A t he Fpredeluse ahd infusion

control (equi vet voI PI\/B rte
projgents, frac loﬂal shortening is éjetermln sing e&ocar%?ograp%y as described
above. For bolus and infusion protocols, five pre-dose M-Mode images are taken at 30
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Exanple 22 In vivo Fractional Shortening Assay [00190]

22A. ANI MALS Mal e Sprague Dawl ey rats from Charl es
woRMe0647B@bOr at ori es (275 - 350 g) are used f oPCDhUB2084/001069

efficacy and i nfusion studies. Heart failure aninals

are, descri hed, bel o The ar.e ho S¢ d e.
seopli Bt 9301 5 SHGD NS B IEPoRa o LB ERHi A r@Ron. w-
modd Ridgesdrdia@nday! amebhdat fign rrmmte dxdewalsoﬂ'terteafter up to 30 min.

BolihBENRR {758 RS O BYFR0ISHE SRl TR TR e AMKEER, A reters

are %er&hfh@h fildn? PRarhicekedtRWrofilBe opthecsapotind§ o Fer inadion, anlmals
enperature |Is_maintai ned_at

recewsi a @ﬁ@eutarte%ctnge@@%wmegtﬂf%%gwgﬁ a2 i sl dose via

a télﬁ %tﬁe lcathetefPP Hined |da9|nEeHBéL£ ls'?"daldulaQ@&SJyOfdefeldﬂhlnirrgO fthe target
e chest area. est area is further

conggnirationoy trorsteady slate bR o etlistibutigny| | Bif pr fﬁﬁfﬁaa“% dose
con%t @(18{\ egyyétﬁﬂn@?gd Ut rtét%fl‘\?#&ntﬂe Sbé?’éé%”b&tﬁ%ﬁﬁéﬁin K ﬂfé Ide@rance.

I ca is placed on th
Coropassds mmforamdateﬁa@é’é‘%ap@wtﬁ@q uet"@la foh bplys amotnfusm grotocols.

ds.
o) S ST o BBRI Aol ndodipoun
to, and after conpound bol us injection or infusion.
In vivo fractional shor tBxamide 28 (end di astolic
di aneter - end syst olic dianeter)/ end diastolic
di amet er determ ed ._ anal ysi s .o
M node i < = “pr ogr am

192 : B ' v
[00£§n$ US| ]on/%%@ralgt %o?né'ﬁ?tlgegf I\:@h%{)fﬂ: Eﬂl%n%ﬁe&%th’iﬁ @Rdrgical

shortenlng IS
planstandriher shawimip Rrepaation fasqedisigrizationle &6y Ngisign in kg, in the

neclli%%tgr? LHS tt?enfggwt '?:E\tb%ﬂ %geﬁlr c%éf&@ 'a%lsfda\f@d pAQ Fftgﬁéh MhidPRRro-tip

are t 2004/ 0
PreBEIFE ((220dY (nmuaregstrmum dHaustass FX) & @ﬁnwlatetcbmtsbtt@sﬂght carotid

artei\W ﬁéééroegﬂg 839{ YRl aoénc‘:?ﬁq)wgﬁ vetidRs. IEWdeCﬁéét&Q ; pressure

ar e en a nd at five mnu
reatingsrmak s /t Idprd% adyswetic pesswres@ndiheart r@elane deiﬁ!rlétﬂﬁﬁ @nntmuously

S TS i oL 881
a ARhaFEhcakd thet Chandodofivese pfogrére (AM[{HDmumimts mdountain View, CA).

He%%nﬁ%@%&%&p@%&%%ﬁ&%&%ﬁt %fegg%ﬁrfﬂlbjg Igg rcl:ggce‘m%ﬁon Blood
sarfiplb@hte taRdMtoCRitdratigs the Penoaticagration ®f the cabmouhds.ed

by determ ning the target concentration x the steady

state vol une of distri bU‘II_:I on E[t‘le mai nt enance dose
concentration is determ 'E)' aki ng the target

concentration x the cl earance. Conpounds are
for ? o

i nf usr on prot ood sarrpl es ar e taken to

[00(194 rm nE&A_ANMAﬁSrrH Cc oNaRN SpeaguerDafley h@DC(ﬂ?@eﬂBﬁd:g. Charles
Rlvgﬁ), ggq are used lrrtnghl g%@rﬁen‘t nA?t%arTa areaQI?ovpe%afrree ag‘cesgI & water and
commercial rodent diet under standard laboratory conditions. Room temperature is

maintained at 20-23°C and room illumination is on a 12/12-hour light/dark cycle.
Animals are acclimatized to the laboratory environment 5 to 7 days prior to the study.

The animals are fasted overnight prior to surgery.
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[00193] Aninmals are anesthetized with isoflurane,
mai ntai ned within a surgical plane, and then shaven

WO poopioeqar ati on for catheterization. An incisiPeI/US2004/001069
made in the neck region and the right carotid artery

cleared and | sol ate A 2 French M1 ar Mcrot| .
[0018fbssur %wﬂ@-%ﬁmst ruments% NiRAIE + 85F sthgtized

with Cl@eﬂé‘rHln@F@in'nBt @5t ihg/Kkgi ad 5C Rigid) dandamtlﬁfayedimtht dridatiedauge
OCﬁ‘ast he"aorta and into the left ven
m

esenismiecogt Gqbaie AneaieBaovat dretked ypjogipinch. Core body

temBarafups | 'lé:rri%frﬁfeﬁﬁé’d §f53?¢@| bjieding d ﬂéﬁlr@flﬁaﬁi@tef ﬂhé@dlrglcal area is
cont t nuous|y | e conpound or vehicle

IS |
clippasiaang eprhbed. ar'réer%w'ﬁ?'d'éopl%ﬁ?ﬂl iRrrighy JARrd SeHn %eé‘cy and initially
plach‘gWel—%tlf’a‘f& \ﬁlmeaw%la;’r{ hsﬁlra?t&fytﬁ{‘@sfs@rééfom #cm H,0 and respiratory

nstrunents ain View, Z.“ Henpdynam
raterffa $ 10+ @fe@msémlar e109éy Q;rlmggh\@ﬂ'ecbtos eeqﬁlmpﬁf% k@nventllator The

surgﬁ%ﬁ' %ﬁt? ar o Qg vﬁihoélﬁ?|c§las'EHJbe§nda£I€oﬁc§¥‘k e fridisiiRt 18 rn'iﬁd’e‘;eover the

sma_concentration of the conpounds. Exanple 24
rib aage@otrwar@ Mterspstakanere.- TheHRdevtytsl misclaspig sisseetad with care

to a@g (tlgezg‘?éjéléﬁgra[:gh%%ﬁ Aﬁ% MRl MR Ruseisa 0t @fé‘é}: Mty is

rats are used in this
ent&fﬂ@ grougTH" -5 tenm%al apecealahdmmﬁls'eé expaiuiod to gligw vispalization

of ti&e ﬁ%fiwrf ogﬁ?'bg@rdlﬁﬁqg é %oefo %@@é e ﬁég]’-fif ql\ b@bﬁfkaaluﬂfré! with a

mte mal nt al ned at 20
tapetnmbaddmm padsedi araumobnhe Eftomrana_r}z/mcmar lits gmgmuawmch lies in

con%@w&% m@% %rﬁ@%ﬁ%é@nﬁﬁgé}r&%g t}ot& dﬁ‘rkﬂofF% Heinsertion of

the 3t BRdichilaarappéaddged Divelefii gindngyy |aueryt is cwtuged oy tying 3he\suture

aro 2004/ 06473&5& 2004/ ﬁ?isgg% t{%a?%%%%]sa[ ex%&l‘tllljaﬁltge\lsuture

is rpetiadl MEHexpk@ivinnie dlc%dl’rg/thgéealagler’é Thé kg isavanhtilated batileable to

with a_ 14-16-gau m)dl nous cat het e
venfleo o Es P N ofss e BB L9 BIPAEHeCRlsT Snbpgting pac
Anifn@RPRIcaIvE " Bupréndiisiing 40 oead. @ niig7l@; k&Q)uRJIr ngpsé dpeaittweganalgeSIa

bl anket. The surgic rea 'f'@l?{.)\ed and scrté IP td s of
Oncenawalis, gy 3re rﬁ‘iug@é’d i tAeif F@gﬁ fg pre, HaRIAet S9iL10E sian
infelcfidrt iof! didtresB! aGRELtEN * MBMbUrdabaimal ble aufisdlzed.  Animals are

ms(g(l)ratory pressure of 10-15 cm H2O and respiratory
Well%ﬁ BB-aWeeHor eat hs/ min. 100% 02 is delivered to the

[00% eyl s @{%@Mﬂhﬁbﬁ The SAB';%)GI%bteW t 8ight weeks after
|Jubbe surgi cal scrub and al cohol. "An I'ncision

mfarcstlona@srgwser ratheare i Svapae 9 SiEBS 40F _gyocardigleipfgegtign using

ecq%e&%% ray?l )Zmdéb %lrﬂé@ iR sl HaefdRf sH‘bﬁJhnr?ga&ﬁnpared
" avol he Tat 0

er al racic vein, to exPose t he
to shatreral® stealitilizad durther imeiicanesxpeasimants; Insall expasinants, there are
thr n Qs Ceer @an I.pR d.
foul s HB b s safiaf bhe A Eol Anferiglf ah L, € ompoun
At per-il 2 avebkampdss Lepematd are isfuped &t H}Selh@aﬂfUSIOA (spr@egﬁratwn As

befélgr {qeip% é?s(eal}/l)}\sl e ma@?%%keetdkgn R¢ V\E%gﬁ@rfoomb‘#vélgSn!)rett)tlnfusnon

near
of wmcﬁmtis et M-trioelel mégesmregtahermfat 8hsegaridnipieayals gprie 10aminutes

h t f
and Sy o HPE PR ] el o bl Bhening 1
detbstmﬁgd tfioen et Mrraodeimages. tchemaanmmy betwes' Hhe ﬂeadnse fractional
are tre

shor{émng and compouné1 Ereatmer}]? al’searglevaﬂormég %9 Al\fd‘?% aﬁ@g p%gf MFstudent -
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is not tied. The incision is closed in three |ayers.

The rat is ventilated until able to ventilate on its
wou4/084780 rat s are extubated and al | owed to r ePOW/ES2004001069

a heating pad. Aninmals receive bupr enor phi ne

oS s T S B R 22 s o

agaift’ ehfiSuY tvﬂﬂﬁd:oﬁﬁiohb{dsf Qlisird AR @Emotiyraeat i pmtdvbl to determine
istress. Infected or noribund aninals ar é& Eﬁ%éﬁg
hemgynamis chpades el A PMRRRIS, N\Bealt fq"amgféfnaﬂ £ {p the
infudVALXSIoR AEY 8 FBtREM WaiHi d¥BekRe@l ter  infarction
surgery, rats are scanned for signs of nyocardia
i nfarction using echocardi ography. Only those ani mals
wi th decreased fractional shortening conpared to sham
[00195] s ar &Vheri testeddast daschibed imExdnples d §-24x pempeorntissof Fafmula |
are four groups, sham +
are g“%wn qé%%('éﬁenmé%rgéggﬁﬁ LCL + vghi CIOe and LCL +
compound. At 10 - 12 meeks post LCL, rats are infused
at a select infusion concentration. As before, five

[OOII@Bf dos eviieViréepres@d Ghvettion thalseiecht deddrised il reference to the
ervals prior to infusion

speqiifa gpomaniaiREFeke | SO0TE B erER, B Sizs Slegh TS art tha

varifd s fges 3Rl BY ehademBrilbQuiilernts ridyBe BLPstGed N\tltﬁbutadiépartmg
t her ea ter Fractional shortening is determned from

from He tRueneRid anGeRseRe OtHIRIRYSSIBRS l%e@%% PRy fﬁo‘#‘&cqi'ag% may be

made’ t%céda‘b'ﬂ al parlwu%tsﬁﬁ‘ét% AfatkraP MaRApaditibh SR hisRiaE, p’#é@ss process
perforned by Al and a post-hoc Student - - VO

stepz9051%41@@qvemeeierzoewlb@mwopmémaﬁ nreﬁf@élﬁll@,\'enh\?n meftl such
modiic@itidhd e idnBed ?&% %thﬁ’f‘ﬂ’\ev‘é&obe bof fnd QiaftRY %ppéH’HeWe?eto All

are again Infused with conpounds usin

patemégrant pretications sitet avovedrel ée@bmnﬁ:@mqﬁ@tﬁg@y fefffefcehanges
of the conmpounds in heart failure animals. At the end
to the infusion, rats are killed and the heart
wei ghts determ ned. [00197] Wen tested as descri bed
i n Exanpl es 18-24, conpounds of Fornmula | are shown
to have the desired activity. [00198] Wiile the
present invention has been described with reference to
the specific enbodiments thereof, it should be
understood by those skilled in the art that various
changes may be made and equi val ents may be substituted
wi t hout departing fromthe true spirit and scope of
the invention. In addition, many nodifications may be
made to adapt a particular situation, material,
conposition of matter, process, process step or
steps, to the objective, spirit and scope of the
present invention. Al such nodifications are
intended to be within the scope of the clains appended
hereto. Al patents and publications cited above are
hereby incorporated by reference. -117 W 2004/ 064730
PCT/ US2004/ 001069 WHAT 1S CLAIMED I S:
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1. A conpound represented by Formula I: 0 RL R2 \N
N HH Formula | wherein: RL is optionally

wGQwgis476d ed aryl or optionally substituted heP€&r/vs2094/001069
and R2 is optionally substituted aryl, optionally
substituted aral kyl; optionally substituted

WHN}@G NMED I§pt| onal |y substituted heteroaryl,
optionally substit ut ed het er oar al kyl or opti onal | y
substltuted hetero r a single stereoi soner,

T ni Rrcpnepaspd §?@?%¥t ¥%rm”8?1br maceutical |y acceptabl e
salt, solvate, or a solvate of a pharnaceutically
acceptabl e salt thereof. 2. The conpound of Caiml
where Rl is represented by Fofjnula I1: R1.3 Rl1.2 R1.1
X Z) wherein: XIS-O- -0-(@ptional |y substituted
| oner al kyl ene) - (orﬁ onal ubspiRfut ed | ower
al kyl ene) - 0-, -S—, -S-(optNonal | \NSubstituted | ower
al kyl ene)-, -(optionally 'Substitfited I ower
al kyl ene) - S— -S2-, - SORofmayd { onal |y substituted
| ower al kyl ene) or -(optionally substituted | owner

wheggiRy| ene) - SC2- Y and Z are i ndependently -C= or -N=,

pr @iiglesticnam Slﬂﬁhwté@mrlefr Fﬁtn@falllshﬁstﬂd‘t@d hetBﬂoalylj @nd
opti,onal | y substituted ar

[ tit
hetRer d)%r‘?ﬂt'oﬁ?"yoﬁlup%tﬁ‘étﬁﬂya%’éulf?g{) Qﬂ?:ﬂ”%@f"z‘? c%)'@'f% optionally
RI2 is @Agi‘;tﬁﬁl‘éa cgélbﬁlkﬂr @;SﬂanHW Ebstitlaad | héﬁeﬁﬂarﬁ/l optionally

heteroaryl ; and gen, hal o, optiona
subst i t gtbstitued élretseawalkﬂror ﬁpw@lly subsfijuted bﬁerocyclyl

or %?ﬂ?(eoﬁé%%%oﬁ‘@— / H%Q%f%@@gomgrs }hﬁr ié&eptable salt,
| ow ng

havi ng one or nore of is -0-
solvgtea atja Bolyate- @ﬂ pfﬁ&ﬂﬂﬁCﬁUﬁiCQ"&tﬁP%@h’@ﬁ@'ﬁ theyeof.
t et rahydropyranyl, optionally substituted
pyrrolidinyl, optionally substi tuted

2. 3 Gﬁ\% (,Ioﬁd'oﬁnéf d @raﬂﬁﬁr\@’{eﬁ’é R ﬁor%ﬂ)t@ééﬁt@li ?'Fﬁbkmula I:

i ona substituted norp |ny , ionally

substltuted pi peri di nyl,
Il\

X is —O-, -O-(optionally substituted lower alkylene)-, -(optionally substituted lower

wherein:

alkylene)-O-, —S-, -S-(optionally substituted lower alkylene)-, -(optionally
substituted | ower alkylene)-S-, —SO_~, -SO.-(optionally substituted lower
alkylene)-, or -(optionally substituted lower alkylene)-SO.-; ‘
Y and Z are independently —C= or —N=, provided that only one of Y or Z is —N=;
R is optionally substituted aryl, optionally substituted heteroaryl or o ptionally
substituted heterocyclyl,
R"? is hydrogen, halo or optionally substituted heteroaryl; and

R"® is hydrogen, halo, optionally substituted heteroaryl or nitro.
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optionally substituted pyridinyl or optionally
substituted phenyl; R1.2 is hydrogen or fluoro; and

WR2003/06473pyri di nyl or fluoro. 4. The conpound BET/CEZ04001069
3 mhere Y and Z are-C=; Rl1.1 is tetrahydrofuranyl,

3. tet pg%dro%@p{%llaw é%\snagfgﬁégg[rp%é ﬁhe?ollr&/vlrig 3- oxo-

subski-ioit ed- p| perl di nyl, pyridinyl or hydr oxy- | ower

al kyl - heny "2 1s hydrogen and R1.3 is fluoro.
\kll'ﬁ'@P &J‘mdofCIalm4whereXis-0- 6. The

COWOUiﬁdte@rﬁh r@ﬂufﬁn%l V\f@ﬁélfﬁydf@pyiadyﬁ optlonally substituted pyrrolidinyl,
1-acyl -pyrrolidin - al kox

pyrroli dqpﬁor@ly[ 15 g’ﬁtp@d, no- %Xg%)gqagtyﬁrogoy;grolo[‘l ,2-cloxazol-6-yl,

1-sul fo"bfltlorpéﬂ?r @bbﬁi‘td’te@ Horpr%mﬁv{o dp‘ﬂbﬁaﬂiw%ﬁﬁstltuted piperidinyl,
pyrr ol of oxazol - 6-y pi peridin-3-yl,
1- al koxypHensli pHOgiHed pwlc}hnygowpﬂomalafﬁtmswted phenyl;

pi qgm'gWHg% orQfors: 8H4 f onyl - pi peri di n-3-yl,

optiQna avi ng an additional |ower al koxy or |ower
al Hibxysapy«rgdlnylorrfglosqust ituent. 7. The conpound of' Claim
3 where RL.1 is l-acyl-pyrrolidin-3-yl, \
1- al koxycarbonyl - pyrrolidin-3-yl, 1 -amd i
4, no -Thergooddoynd pf Glayh 3 viheseil f onyl - pyrrol i di n-3-yl,
oqg ta(glbcdr o- pyrrolo[1l, 2-c]oxazol -6-yl,
1y? pi peridin-3-yl,
aR K ojisy c atehomydrofpiapet; i tetrabyBirgpyrany,astibstitged-pyrrolidinyl, 3-oxo-
p| peri din pe
opt onaItFtr%%)é ﬁ)érrolr%[‘? lﬂ d%&@%f@ l%l%/\t%'hf&’cﬁ%hendmyl grldlnyl or
al koxyalﬂwrowﬂasvgarautybphdmyént. - 119 WO 2004/ 064730
PCTF/{MSZ%OM 001,063 8. The conpound of C aim4 where
R ' Rj 45U rolidin-3-yl, 1-al koxycarbonyl -
pyrRGlis tisre3- yl , 1- ani di no-pyrrolidin-3-yl,
1-sul fonyl -pyrrolidin-3-yl, 3-oxo-tetrahydro-
pyrrol o[ 1, 2- c] oxazol -6-yl, 1-acyl -piperidin-3-yl,
5. 1- attepeortune Y Ciaimplesheate X-i8-gk., 1-ani di no-
pi peridin-3-yl or 1-sulfonyl-piperidin-3-yl,
optionally having an additional |ower alkoxy or | ower
6. al k‘ﬂi@’@ﬂr@dunﬂ loﬂ@la‘im@&hhéréﬂﬁf is RacylperrelRiimsyn d-aikoxgtabonyl-

yr@JlgﬂpwykaMpyrr%g% {?l- a-sHllf@pryrroi%Qrﬁ -y, 3-oxo-tetrahydro- |

pyn‘diHh P dt]&@&blﬁb W; ﬁalﬂlloplrkT@MLi 9|n)’(1a1H@)6/’cfa®lbcbr@'I Blpeﬁdm{JBryl 1-amidino-
3- oxo-tetrahydro- pyrrolo[1,2-c]oxazol - g
pipgridiz-gtyl o béyl%/qﬂrylrplgerqu -3-yl, optionally having an ad itional lower alkoxy or

uowérakdf)aéwymre@uﬁgntaérﬁerl di n-3-yl, 1-amidino-
pi peridi n-3-yl or 1-sulfonyl- plper|d|n 3-yl,
optlonally havi ng an addi ti onal | ower alkoxy or |ower

7. aI KPpyY gérﬁ%dunﬁ'&? @Ia?MbﬂVhérH et 1s 1]-Qcyl Bpﬁolﬁﬂﬂg% AdalRéxycarbonyl-

Cam ere -aceEé ﬁ)l eridin-3-yl
pyrbligietdryx §-aouding- pyrmhgm-&mh, th=sglfgnyl-p pyrrolidin-3-yi, 3- “oxo-tetrahydro-

pyr%]ﬁéeﬁbﬁ'zgle%%lh?%EgWérpd JPﬁ-W‘] 'ﬁqkd&ygar%nyl piperidin-3-yl, 1-amidino-

xycar
pipdridin-Beyk gic hsbifanyl-pipein-Bed, mpﬂoqqlly havmg an additional lower alkoxy or

lowsr SOF=Y Y AREALEANY! - piperidin-3-yi, 1
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met hanesul f onyl - pi peri din-3-yl,
1- (et hane-2-sul fonyl ) -pi peridin-3-yl, 1-(propane-2-
W@ 200fo647B) - pi per| di n- 3-yl, PCT/US2004/001069
1-(azetidin-1 sulfonyl) plperldln 3-yl,
1d|rrethylamno qu n peridi
8. 1. (1e-cophoe AL QA N&e&/ 'SarﬁCé{ch}f'ﬂﬁ“b%Y'r lnelkogygaroony-
yrrén&nﬁ\l@u )@Waé}ﬁrdh{orﬂ‘y’rroh&h-ﬁﬁsﬁ W@uﬂ?oﬁyltm&'roﬂdlﬁ@’-yl d3-Bgo-Rtiahydro-

- acet yrro
pyrrglp{ﬂez é&?éﬁ'@tﬂl 1‘%§W‘PEPPM‘PT§ g {rpikoxycarbopylrRipgridin-g-yl, 1-amidino-
plperi‘aﬁflr ﬁgﬂéﬂf' ﬁslﬁfﬁmjl%béﬂbm éiF/IY bptlonally having an additional lower alkoxy or
oxycar bony yrro 3-yl,
|0qu ai@m@i@ﬂé@@whiﬂtueﬂ met hoxymst hyl - pyrrolidin-4-yl,
1- met hanesul f onyl - pyrrol i di n- 3- yI 1-

(et hane- 2- sul fonél )-pyrroli ﬂ
9. 1- (Berrampornd of iy BwhererR( @xwawirpyr&“mr%ylslgﬂ'kox_y_cafbonyl-

t I .
pyr(fﬁcg R%gﬁangﬁ\g; Hldlﬁ-éjﬂg yjp r@ﬂélf’dﬁgﬁw}ohﬁﬂﬂ -l 3. kbLtedranldro
pyrmlo([‘a2e:ﬂoxaz¢i-61yly1 -ag\Hpiperiginy3- ﬁyi-ﬁﬂﬁpxmarbo\gwwlpendm 3-yl, 1-amidino-

y.
oS ARG EP YA Ay 4 sodimatiovey aios o
lowér e(lkb)@lalkgltrlnglsubmtwm N2- cyano-
am di no) - pyrrolidin-3-yl,
1- (N2-cyano-N , N -di rrethyam di no) - pyrrolidin-3-yl, or

10.3- 0K cdrefouat pCEIPBrwiEre Rl B-ehaatylpigerigingd-yi, 14netoxyacetyl-

oipdr R et o BgR i Betin-aot) T-me prserbpmyt a3+,
1-efhoycarticiyl-pibstitie 34yy, rirdimefhy/aivicdaaxzonyl-piperydin-3-yi, 1-

o AR S bty i s oo

sulfl;ﬂyl) EEQnde:mm ungzetidith 3il-sulfichyiMpireeidin- 3-yl n—ﬁlmethylamlnosulfonyl-

e AT e e AR S T

dmétf{yﬁH‘tﬁﬁtﬁ pﬁpeﬁidinfe@wl )—aﬁetyl pyrrolldln 3-yl, 1- methoxyacetyl -pyrrolidin-3-yl,
met y rrolid

1-(aelRet AT O R TP K ﬂy'?“?%‘PNﬂ%aFP%WWY"Old‘” -3y,
1- n%ﬁ@%&@é/rbamm%é%@wéthﬁ-pgﬁbmxwwhhMbthauéswbnyupnyrréhqm 3-yl, 1-

oxo-tetra %rro

(etrpm&ﬁdwal&pbr@%dm ylpéT(e ﬂe-g s}uifonyl) 4 me?hc%(y-pyrrohdm -3-yl, 1-
kiarf@i-%fbﬁ?l%ﬁﬁélﬂbxy?ﬁe@ﬁﬁp?h&rdﬁ -y, 1C{bro§ane-2—sulfonyl) -pyrrolidin-3-

hane-2-sSul fo Ed erid he conpound

yl bi(a@ﬁsimdﬁyl@umrw@ pyrreidigda.e! MQTWIWP%@PY';PY"O idin-3-yl, 1-
Wrﬁﬁ&gﬁﬂn? fyrln?ﬁ%xyrﬁ&];\ill‘ﬁqygjohd{niwslt- N LR fdin-1-yI-N -cyano-

eroary co aim wher e R2
amisipria) puablidin-8wb St(\M-gvanp n@ﬁélnglmet@mml@ngh Hpyfroligdintisyli '«Pru"t exp-
ubstituted pyrrolyl, optionally
tet@ﬁﬁ@%!}%d{)lg@l?ﬁ ?LBIQ%}ZJ(I) Q,? optional ly substituted
|sooxazolyl optionally substituted pyrazolyl,
opt S d.np | Ry g e i . N
119PL AR RHGSS AT 10PNRLL ) i B in 1, tutony
pyrpyndlnn@ 9Il| mytbxo-tetrakqpto-pyrmw[y Z-QMDI-@-NI; deplprycarqgnylypiperidin-3-y!
i " E ﬂg g ? of Claim 13 where R2 has one or two
OF'ﬁPﬂ%W PPEIETE N uents selected from acetyl, |ower
al kyl, I ower al koxy, |ower al koxyal kyl, | ower al koxy
carbonyl, hydroxy | ower alkyl, al koxy |ower alkyl,
carboxy, halo and trifluoronethyl. 16. The conpound of
Claim15 where R2 is isooxazol-3-yl,
5- met hyl -i sooxazol -3-yl, isooxazol-5-yl,
pyrazol -3-yl, pyrazinyl, substituted phenyl or
optionally substuted pyridigyl.



17. The conmpound of C aim 16 where R2 is: phenyl

havi ng one or two substituents selected from | ower
wa@bdoglog47Bower al koxy, hal o, hydroxy and hydr oRgT/US2004/001069

al kyl; or pyridin-2-yl, pyridin-3-yl or pyridin-4-yl

opt| onal | y having a subst | t yent sel ect ecL from

- ac ekhy compsnad obfljm 11 whges Ra Ik dxpethpyigarogy ks fptigymethyl-
pyrrjof?diﬁf_i{ ﬁ"k ne@étﬂféﬂ@ pyﬁ&fdhpﬂl Qf(dthbﬁé-ﬁls\dlﬁbwgﬁhw

oun aim1l

mefbgwnaﬁ#b)rlmytrﬁhdw%gt |1tdjmé@y}@m*n%UHO@JWfFO"dmIM Wo
dlm%ﬁgé v\ﬂwy‘? %éﬂ%@%tﬂ@%%&ldmlﬂyl §Q§(0Q@Wﬂﬂpﬂf’olo[1 2-

ere pyri di n- 3-

C]O)@Zgltﬁﬁéh; 1mmt@@<ywbﬁmérplnwﬁwe3~yloi mq#@artgﬁalimﬂyl-ale@vﬂwi*»-yl or 1-

V. xy, methoxymet hyl, hydroxy,
(etk%ﬁé?o%(u”ﬁe Iﬁékerédrﬁé:}@dr oxyet hyl . 20. The conpound of

C|a|m19 where R2 is pyrldln 3 yl or

6 I 1
13. nﬁ* X‘%n;%ynddéfrbn?l:g (?lglrn%p 1-12 Wi e?é;ﬁgu B?tld?'{?tllggﬁbs%uted aryl or
optnanailyl«sjabstltuiepmetﬂmww substituted cycl oal kyl

optionally substituted heteroaral kylyl or optionally

substituted heterocyclyl. 22. The conpound of Caim?21
14.wheTres REnpasingd @p Clzdre HBetheby RE iseop‘tlonaﬂylsabwmd Phenyieopgionally

oy CRnTRE) S PL RIS 50 B et

optiopallyasubbiitytesd isudkaza aibtlpyaillycdubshtmyd ,pyrazpltyi optidrially substituted

oy Gl TR B 3PS rcptonaty

subSfutedrtiiazigpbst i t ut ed phenyl . 23. The conpound of
Caim?22 where: Wis nethylene; and R2'1 is
tetrahydrofuran-2-yl, tetrahydrofuran-3-yl,

15.\- ard camipdupkiof Cﬂa1rﬂ-138|whe|Na Réﬁlas ol‘@bpﬂv\@l dpﬂoﬁal)dubstltuents

sel%gqc ql)rﬁplgggfgﬂl fjolv\f%;g‘kgll, k)wgr %xybgq owal%dg\y?rteﬂlf% carbonyl,
hylecl.»QﬂdS\}v@I4 am, aﬂ(d%?‘dﬂ@*)érkgheﬁl&bbxﬁﬂwalo%ﬁd tHicroBERY | . 24.

hé conpound of O ai m 21 where IS
tetrahydrofuran 2-yl, tetrahydrofuran-3-yl,

16. N‘ &?}Yé ccm'fﬁcﬁ,ﬁ’\'ci'o‘fI o 1§6| whé\r*b ?{@Yd ls&ﬁ(aﬂlﬂoi yln5—3néﬂi1yl isooxazol-3-yl,

Iy peridin-3-y @Eerl di n-4-yl or
nsow@p &wayyrazqs% yl,mye:aﬁﬁyblﬁwesfg@% eyl oF ePanﬁlév gstiied

(1- Acetyl - pi peridin-3-yl oxy) - 5-f | uor o- phenyl ] - 3- (
pyréj r¥gt hoxy- pyri di n-3-yl)-urea;

1-[3-(1-Acetyl - pi peridi n- 3- yI oxy) - 5-fl uor o- phenyl ]-3-p

yri
1. [gﬁﬁfﬁg%(%ung o??)leum 6av}'1%esrﬁ onyI ‘perl di n- 3-yl oxy) - ph
enypljertynpgwngjmne-cgtvybsub?éléqents selected from: lower alkyl, lower alkoxy,

L5 g B g ) - phenon - per

pyridin-2-yl, pyridin-3-y! or pyrldln-4-yl optionally having a substituent selected
from: acetyl, lower alkyl, lower alkoxy, lower alkoxyalkyl, lower alkoxy
carbonyl, carboxy and trifluoromethyl.

18. The compound of Claim 17 where R? is optionally-p-substituted pyridin-3-yl.
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ester; -122 WO 2004/ 064730 PCT/ US2004/ 001069
(R -1-[3-(1-Acetyl -piperidin-3-yloxy)-5-fluoro-phenyl ]

WO 20040647180 hoxy- pyri din-3-yl)-urea; (R)-1 -[3-PdT/US2004/001069
- Acet yl - pi peri di n- 3-yl oxy) - 5-f | uor o- phenyl ] - 3- pyri d

-3-vyl - : )
19. | RyThe GontReni PLCgiry 48 MipTeR s SvgHin G PRIl arssbstiuipg yith a
merﬁﬂiércﬂflﬂ%érouﬁaé&&wyﬂnbmyﬁétr@l RdtiaKky, meslogyrhethyl, hydroxy,

(R) - 1-[ 3- Fl uor o- (3 pyridi n-3-yl -urei do) - phenoxy] - pi p

hydigxygethl "’.‘Lndchci’ldf%‘(?tl Ve acid dinet hyl ani de;
(R) 1- [3 Fl uoro- 5- ( 1- methanesulfonyl pi peri di n- 3-yl oxy
)-phenyl ]-3-pyridin-3
20. ( R)T-hf WWEM@%@?W P %Pr%RnB@ywlm@yx)I o5 SrefbyRYpHiamYY
-3-(6-nethyl -pyridin-3-yl)-urea; (R-1
-{3-Fluoro-5-[3-(6-net hyl -pyridin-3-yl)-ureido] - pheno
21, ) ersomARHAG Shancel Q! 12 Wheled¥’ o bRJanale Sy Ik
optid alf %hb‘@cft@ceé c&c?oéu@ﬂ ra%hsaﬂuy@msétﬁutea %eﬁélraamkﬁyncm]opﬁ&%wx
% peri di ne-1-carboxyli ¢ acid dinethylamd
Subﬁtm)ltedhp@rwy@lﬂo 5- (1- met hanesul f onyl - pi peri di n 3-yl oxy
) - phenyl ] - 3- (6-net hyl -pyridin- 3-yl)-urea;
(R)-1-[3-Fl uoro-5-(3-pyridin-3-yl -urei-do) - phenoxy] - pi p
eri di ne-1-carboxylic acid e% yl ester; gmz(f-l 21
22. - [ 3hel appipeuBd pfacéyn Rdiwhes B lsue@rﬁa@)te@m)é PImya pdYRdi
wh % 1 -sulfonic acid dinethylam de;
e? ) - 1-{3- Fl uoro-5-[ 3- (6-net hyl - pyri di n-3-yl )-ureido]-p
herlthiy £+ tsi Gestraighi or branghddeiain aliylede;dindet hyl ami de;
( R)psek ls{l%h Wiaﬂéarh Het k@@ﬁg\%nﬁ 3&'0‘19W§L}osf?ﬂu%rﬂﬂﬂoﬁdlﬁyl

yl oxy]
(R-1- {&pﬁbn@ly(suﬁst[tuie@ pm;pjmheyl2em@haWb;mptqdm1weﬂdmyB

R T e S e

- phenyl ] -3-pyridin-3-yl -urea;
23. ( R FHe- ¢aBaolinétohGlairs @R fwdneye: - pi pe( di n- 3-yl oxy) - 5-f | uor o-

phepyl 1.- 3 yl -pyridin-3- yl)-urea;
(S)GW %@M‘%&%’S -(pyridin-3-yl-ureido)-phenoxy] - pi per

i di RE-i4 tetiihérdiunat-2ryl, td‘tked:lydmmram:-afybdtdeaml-@ynn@ldm-z-yl N-acyl-

(S)-3-[3:Fl uor oz 5- re e

v - ot paPpa R AR  Patpreen bk U puRIESS:

(S) - 1- [ Jpykitinot-ai; &t(oaamgubéhtmeﬁl phberiding! pﬂa)etmm@mwl-qm p

eridi ne-1-sul f o acid dinethyl am de;

p-fluoro-p eny

24. The compound of Claim 21 where R? is tetrahydrofuran-2-yl, tetrahydrofuran-3-yl,
N-acyl-pyrrolidin-2-yl, N-acyl-morpholin-3-yl, N-acyl-piperidin-3-yl, N-acyl-piperidin-4-yl or
cyclohexyl.

25. A compound selected from the group:
1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(6-methoxy-pyridin-3-yl)-urea;
1-[3-(1-Acetyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-pyridin-3-yl-urea;
1-[3-Fluoro-5-(1-methanesulfonyl-piperidin-3-yloxy)-phenyl]-3-pyridin-3-yl-urea;
1-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxy]-piperidine-1-carboxylic acid methyl

ester;
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-123 WD 2004/ 064730 PCT/ US2004/ 001069
(S)-1-{3-Fluoro-5-[3-(6-nethyl-pyridin-3-yl)-ureido]-p
whewanyd73pi peri di ne-1-sul fonic acid di nethyl ar€T€$2004/001069
(S)-1-[3-(1-Ethanesul fonyl - pi peridi n-3-yl oxy)-5-fluoro
henI]Sy[dn- | - urea; - )
ol -(ﬂsAcrq st g nee- o (s iR A4ures
%(; E Jp}péﬁdiﬂw yldi()gﬁ%wro-phlé@ﬁé -pyridin-3-yl-urea;
| )oﬂ ke

Fl u | -
@or@aﬁ gb&xnd;rb&g@w 1dﬁ§ph§)%/oxy]gés%r}dl o-X- cgrnb%%lc ;J%lldo methyl
( S)esier] 3- FI uor o-5- (3- pyri di n- -urei do) phenoxy] - pi p
er|d|ne 1-carboxylic acid eth I est e

(R 1-I3-Flgoro15- @raﬁwés%wwfﬁwp) Bhwmlﬂe@@ﬁ bepnboxylic g o
- *H?r%graﬁ]éeﬁ met hyl - pydri di n-3- yl)-urea;

é uor o- 5-[ 1- SPro pane-2-su | f onyl i perid _
R-"BL3Flogngts- bh@wmapesi @Bylr’ﬁ&eﬁwn-3-p55?i<y)oph@ngll—gmyr@p@ayl-urea,

(@T—E-Q-Acet%l p[lperlzjlé\ -3- nélmﬁy) 5—ﬂuoro henyé -3- (6 methyl-pyridin-3-yl)-urea;

or o- 5_ ) - ur ei do] - phenox
R ‘pn{?pElupm 5.—{3 -(6- m@ﬁwbmsdm- yl)-&cel@p]m@tengxy}@meéfime-1 carboxyhc
(S) é_, £0- 5- [ 3- (6-met hyl - pyridin-3-yl)-ureido] -
henox perldlne 1l-carboxylic acid ethyl ester; and
(Foy1-43- Flﬂoﬁi S3-(5-Bethyl-pyridivedry b urdidol yihepopepingiding- yeasRgylic

) - p&?dqéf“er@lﬁ%ﬁéd' n-3-yl-urea, or a single

stereoi so m’xture of stereoisoners,

(Riat-{BEmatd-5-41 -hyethimeapitoablI-mperaiﬁrt-&yloslb}wwtnel] -3¢(B-raethyl-pyridin-

solyaﬁe Qf a pharmaceutically acceptable salt thereof.
ngr?pound sel ected fromthe group:

(R 1-B3-FRiofd-5Hi3-pyridin- 3-y( Greivel-phénpyT-pidendide-fHcprhaxgliiccardd ethyl

heno%é/r} pyrrolidine-1-sulfonic acid dinethylam de;

(R) 3- Fl uoro-5-[3-(6-nethyl -pyridin-3-yl)-ureido]-p

k’R)ﬂv-Kthwa 5-@8-patidire3-44-areidodphenox@ipigeddinet fsylfamit deid

(S)- £3 Flg?ro 5- (2- net hyl - pyri di n-5-yl - urei do) - pheno

xy]d“ﬁ‘? WM ne- 1- N, N- di met hyl - N cyano- car boxani d

}F&Pi -{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-piperidine-1-sulfonic
[ 3- Fl uor 0- 5- (2- net hyl - pyri di n-5-yl -urei do) - pheno

xy]a“ﬂﬂ/ﬁlmﬂ hpAEe1- N, N di met hyl -

Y30PUeRS-B XL HArRE2-sulfonyl) plperldln 3-yloxy]-phenyl}-3- pyndm-3-yl-
-g@[S Fl uor o- 5- (3-pyri dlyn 3-yl-urei o?, ) - phenoxy] - pyr
rol¥@8ne- 1-sul fonic acid dinmethylamde; - 124 WO

%Igwfé@-@f% 51fq;£rb’§@rg}f=é9%92—%lpend|n-3-yloxy] -phenyl}-3-(6-methyl-
Fl uoro-5-(pyridin ur ei do) - phenoxy] - pyrro
| | drpwi@m 3-yB;ured di net hyl - N- cyano-

(R)-1-[3-(1-Ethanesulfonyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-pyridin-3-yl-urea;

(R)-1-[3-(1-Ethanesulfonyl-piperidin-3-yloxy)-5-fluoro-phenyl]-3-(6-methyl-pyridin-3-
yl)-urea;

(8)-3-[3-Fluoro-5-(pyridin-3-yl-ureido)-phenoxyl-piperidine-1-N,N-dimethyl-N-cyano-
carboxamidine;

(S)-3-[3-Fluoro-5-(2-methyl-pyridin-5-yl-ureido)-phenoxy]-piperidine-1-N,N-dimethyl-
N-cyano-carboxamidine;

(8)-1-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxyl-piperidine-1-sulfonic acid
dimethylamide;
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car boxam di ne;
(R)-3-[3-Fluoro-5-(3-pyridin-3-yl-urei do) - phenoxy] - pyr
WO odoisaio4186 1- sul fonic acid di met hyl am de; PCT/US2004/001069
(R) - 3-[3-Fl uoro-5- (pyrldln 2-yl -ureido)- phenoxy] pyrro
oxa

(-G by BRI G B e G} L RGRsreignie

| e b Y L B ot hylr dine sy

(o aast e e A mia B oiep b P gt Hrurek;
-&- #l@or%LsiPIr @ropahs: ﬁﬁnfﬁﬁ}lﬁMFeMﬁBCvldkyﬁpNérM}w @,vrmmi-sm-

enoxy}-pyrrolidine-I-carboxylic acid nethyl ester;
( RWeA[ 3- Fl uor 0- 5- (3- pyri di n- 3-yl - ur ei do) - phenoxy] - pyr

L1 g Lo |
G R PSS By el i 3

yle@i@] phenyl } - 3-pyridi n-3-yi - urea,;

oSSR v Bepapnsaath s vl

( S)ester{ 3- Fl uor o- 5-[ 1- (et hane- 2- sul fonyl ) -pyrrolidin-3-

%)Of(qil g@@?%%gugg%ﬁ%ﬁff'eﬁ& ﬁ%éf){y% 5LH ?rsyl] ﬁnafthél pydrldm -3-

yl oxydrephenyl } - 3- (6- et hyl - pyri d| n- 3 yl)-urea;
103 F e 1L ey f ! .
51 R S bAoA e
( S)pytidinB-HA)-umap- 5- [ 1- ( met hane- 2- sul fonyl ) -pyrrolidin-3
t.h
P UBREBL s bR oS oot
yl cnqdmeh@rpgétér 3- (6- net hyl - pyrl di n-3-yl)- urea
-1-{3-F c5-[1-(pro | fan Lid .
%’135]@%%8 #ﬁ?ﬁ @eb@l FS?& H@?—yﬁbly?lécg prpegg%)o e'1 éeﬂbg’xyhc
(S)ackt & I"_és‘télrﬁricﬁ [ 3-(6- msthhyl pyL||d i n-3- yI) u
rel t hox - -
f—&#-r@ oSt -biate Srog T WA sy YRy yh-urea.
or azﬁ%é QM@%%&R&FT h‘l‘éﬁi’r@%é@%ﬁ&ﬁners pha(r;lmaceu’ugallyI acceptable salt,
uoro rid.i n u
solyeia. %F%@Fﬁﬂfﬁ pf[a(f%?@t'ﬁ%llyﬁoév?%‘gg'ﬁﬁa}t tneedt. ')
pyrrolidi ne-1-carboxylic acid nethyl ester;
(R -1-{3-(1- Et hanesul f on R) - 4- met hoxy] - pyrrol i di n-
26,57 GRPON FRIEH GHBA Jrosbi o vizpyrrolid
(8)-3-{3-Fluoro-5-[3-(6-methyl-pyridin- 3-y|) ureido]-phenoxy}-pyrrolidine-1-sulfonic
acid dimethylamide;
(R)-3-{3-Fluoro-5-[3-(6-methyl-pyridin-3-yl)-ureido]-phenoxy}-pyrrolidine-1-sulfonic
acid dimethylamide;
(S)-3-[3-Fluoro-5-(2-methyl-pyridin-5-yl-ureido)-phenoxyl-pyrrolidine-1-N,N-dimethyi-
N-cyano-carboxamidine;
(R)-3-[3-Fluoro-5-(2-methyl-pyridin-5-yl-ureido)-phenoxy]-pyrrolidine-1-N,N-dimethyl-
N-cyano-carboxamidine;
(8)-3-[3-Fluoro-5-(3-pyridin-3-yl-ureido)-phenoxy]-pyrrolidine-1-sulfonic acid

dimethylamide;
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met hyl -pyri d i n-3-yl)-urea;
(R -1-{3-(1- Et hanesul fonyl -[ (S) - 5- net hoxynet hyl ] - pyrro

wo p@ined3yl oxy)-5-fluoro- ph e nyl}-3-pyri d iPCFBS3004/001069
rea,

th | f th t hyl
b S SR pYE R RS R e cime hIN-a N cyano-
M Bamlb}arﬁ'ﬂﬁ@, S)-tetrahyd | o[ 1, 2-c]
uor etra ro rrolo C
dﬁggdﬁ -FugFP- é%?)waﬁ'@r%ﬂljur%é Wﬁném%rrﬂldlmpﬁxé-aulfmamd

1- [amﬂ:étléﬁérﬂmé (R) (3-0x0-(S)-tetrahydro-pyrrolo[1l,2-c]
oxazol | ox hen (6- methyl-pyri d i

r(Ri*Bgiﬁ)FJliPr@@ Pyr in-g- ﬁuw@%pbemwbpwmme -1 N-timetiofi-N-cyano-
st ekfBbeAARIne; Pharmaceutical Iy acceptable salt,
solvate, or a solvate of a pharmaceutically accept abl e
dR1-B-13Hrissosrb-(3- Pyridip:ebwridolcheadxd-pruolidine -cakogylio wpid
(S) m%ﬂ.f ét&r Et hanesul f onyl - pi peri di n-3-yl oxy)-5-fluoro
g 3-(6-nmethyl -pydridin-3- yl)-urea; (S)-1
(} 33 5-[p 36-(‘r&thrygpmdlln @M)l-Ldelgeprer?blxy}FmAndﬁdin@h&jaﬁ)bxylic
y carboxylic acid methyl ester;

Qé'@ ﬂg{lggted 5- (1- met hanesul f onyl - pi peri di n- 3-yl oxy

)(Rbﬁdaﬂqor%ﬁ%(ﬁi-mmh)&-pyﬂldlnu-Bq&B) rureido]-phenoxy}-pyrrolidine-1-carboxylic

(R 5 5-(3-pyridin-3-yl-urei do)-phenoxy] - pyr
r ol |%| ne- lli:)J 8&Fe?onl c acid dinethylam de;

(R)- 313{310% aqmysdm -B-y(-ateidu) gh2noxyll-bamtidineP1-Ea@biyic Rcid-

yl o?% gg%r}]ryl} -(6-nmethyl - pyridin-3-yl)-urea;

(S

msy m{st[lmrc( 6-[m(3¢rbydane|92/-émIﬂm@l—)@ybfbl)dh%@ldi?ﬂ-d@h?%%m[n(ﬁyl

- et hoxymet hyl ] - pyrrolidine-1-sulfonic acid
d| n‘érFﬂw am de; (S)-4-{3-Fluoro-5-[3-(6-nmethyl-pyrid i

1S B1-y3- Fmr@swlpramy&lfc{ngfl%y#olmm b@x}b&%lﬁ&ﬁ@hbﬂ} -3-(6-methyl-
pyrrol.i déé’ﬁ - carboxylic acid net

(R)pyi'd{”s YE%anesul fonyl -[(S) - 5 mst hoxynet hyl ] - pyrro

:(ﬁms {e;hngtd;gﬁ-(eﬁhéde -2L8dIfmy MY din- 3y RV 1-Shenyi)-3-pyridin-3-yi-
| u

1- [¥®® uor 0- 5- (R) - (3- oxo- (S) -t et rahydro- pyrrol o[ 1, 2-c]
c _ C156

a3 05?8%64 Ol%méﬂggoiyl&%ﬁbl%m 1ok AR Pi-38BInaths

1- [PTENgHYiFlmLa R) - ( 3- oxo- () - tetrahydro pyrrol o[ 1, 2-c]

OXRT-Q3-FRoYd-9- %etﬁe;]fené' lst]xlfo?’lgﬁgyrr Id x? 1oy éﬁjenw 33py¥|dpn i

rea; or a single stereois re’o
stéﬁﬁ@lsoners phar maceutically acceptable salt,

ES} R ot ppbongeadlch BRSSO e RSERS AR

f aiRYige;3-gdhfee; si ng adni ni stering to a mamal in

(R)-1-{3-Fluoro-5-[1-(ethane-2-sulfonyl)-pyrrolid in-3-yloxy}-phenyl}-3-(6-methyl-
pyridin-3-yl)-urea;

(R)-1-{3-Fluoro-5-[1 -(propane-2-suIfonyl)-pyrrolidin-3-yloxy]-phenyl}-3-(6-methyl-
pyridin-3-yl)-urea;

(S)—4-{3-FIuoro-5-[3-(6—methyl-pyridin-3-yl)-ureido]-phenoxy}—[(S)-2—methoxymethyl]—
pyrrolidine-1-sulfonic acid dimethylamide;
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and a therapeutically effective anmount of a compound,
single stereoisoner, mxture of stereoisoners,
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40. st &k methodrad treatment fordreart falglf%p@mpggﬁg,aglmtmstenng to a mammal in
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41. A method of treatment for heart failure, comprising administering to a mammal in
need thereof a therapeutically effective amount of a compound, single stereoisomer,
mixture of s terecisomers, p harmaceutically a cceptable s alt, solvate, or a solvate of a
pharmaceutically acceptable salt of any of Claims 25-27.

42. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of any of Claims 1-12.

43. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of Claim 13.

44. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a
pharmaceutically acceptable salt of Claim 14.
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45. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a
pharmaceutically acceptable salt of Claim 15.

\

46. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single sterecisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of Claim 16.

47. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single sterecisomer, mixture of
sterecisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of Claim 17.

i

48. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of Claim 18.

49. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a
pharmaceutically acceptable salt of Claim 19.

50. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of Claim 20.
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51. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of Claim 21.

52. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a
pharmaceutically acceptable salt of Claim 22.

53. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
sterecisomers, pharmaceutically acceptable salt, solvate, or a solvate of a
pharmaceutically acceptable salt of Claim 23.

54. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of Claim 24.

55. A pharmaceutical formulation comprising a pharmaceutically accepted excipient
and a therapeutically effective amount of a compound, single stereoisomer, mixture of
stereoisomers, pharmaceutically acceptable salt, solvate, or a solvate of a

pharmaceutically acceptable salt of any of Claims 25 - 27.
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