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WD 2008/ 002576PCT/ US20071014832 1 PROLYL HYDROXYLASE

| NHI Bl TORS AND METHODS OF USE FI ELD OF THE DI SCLOSURE

5The present disclosure relates, in sone aspects, to

H P-1a prolyl hydroxyl ase inhibitor conpounds and
WEhps192¥6t i cal | y acceptabl e salts thereof, PCI/US2007/014832

conpositions conprising the H P-la prolyl hydroxyl ase

i nhi bitor conpounds, and to nethods for treating or

controlling, inter alia, Peripheral Vascul ar Di sease

(?VD), Coronary Artery Di sease (CAD), heart failure,

i schem a, and anem a. 10 BACKGROUND OF THE DI SCLOSURE

H FPROBYLAHY¥DROXYIE SEREIBTYORS YD MEFHODS GF Usthe

cells have a sufficient supply of oxygen is réadily

converted to a degraded form by one of several prolyl

hydr oxyl ase enz ' ' E N. “When cells

under go hypoxi aﬁ?ﬁﬁ)gﬁq%rétbbgots formation is slow
The pldserttidiscioshsy rathtof e sbnteibpbts)1d BIRGQIpasiy 15/ dRikiyldde Hbibitor

in the cell enth| build up of HlF-la occurs, this
compoungs gp P?Ff@s%w\ﬁ% by agpepp éﬁﬁi‘!‘ﬁ Herqof, qoppositipts.opmprigiag dhe HIF-la

prolyl hylda§143€ inhivdoit@hpambls, utﬁd to ltﬂﬁiﬁsdd ﬁ% tréHﬁtnE F &a{uo%}g) kR alia,
SCri actor en_actl vates severa
Peripherg) V4RI RsE (Rl CoORMERIALTY D@t {GA: beprt BUpsnisehorea

and anenéind a neans for alleviating the body's state of
hypoxi a. These responses include, inter alia,
angi ogenic, erythropoietic (EPO, glucose 20
net abol i sm BACKGROUNDEOF QEE DISTUGSIRBSES . I'n
ed for stinmulating one or

ti ent,s wher E
Hﬁ@r‘& ey ‘?P§§‘é‘e‘r°é %b?f@é&mnf yherginthe pells haye p s eiepisupRly of
oxygen :madupéonvemcemeﬁghuasﬂ@mwme Bf Shiveral ﬁroEﬂ hiy@dRy1ase enzymes,

inter atiy RTINSt B0 Saderag My posae i BT SO Faisg e dow or

entirely sébppeauhd Hnamca,egxﬁgmqes:pqﬁ tHOKDC WHER thi§ bEIREYp of HIF-1a
addition, in diseases of ischema, inter alia, 25 CAD

oceurs, ti BrolfiR fPrabings itk paathes facigr, Hiyil B gibisbdosathey formamacsive c,
transcripAoiHf20RE 8bRplek. REiS ﬁﬁﬂgchﬁﬁoﬂ\ﬁwog {HRR aENRES {1 BidlbavdIde

theré peutic benefits. Therefore there conti nues

pathways, whigh aze areiegt 45 resneBEsioRBH  SsAPLIRakeviatiag theadyis state of
hypoxia. PTteksy teshorREDRYINAS, @nt@fﬂlﬁﬂﬁﬁgl@ﬁéﬁx& Bﬁzﬁﬁ'gﬁoxétﬁz‘ém‘k’@) SethddRe

concentration of H P-1 ain cells so as to induce

metaboligr, 4 MENRS AlfFratianILsoRtsSi eti ¢ responses and therefore
It pRiRhtsVIRASHES i§ Shaddor dtdmiytpR)Xins oﬁfnoﬁﬂ&mh@e rétPonses, for

cxampte Y S e S S s v o L e i
(PVD), ihiibichg e BGEMNEenzyme wilt hmﬁla&fth@mn@ewmadglwgenﬁ&esponse

nhi bit H F-1.a prol hydr .thus resul
without (hE ordt e of e iet ORISRt AP b, oer ala,
CAD andmxeﬂﬁia fst:mmat:o;xymgmgehm,\/mﬁﬁﬁl céne{]mﬂgxyetaﬁoud ik ua@ttsht?ﬁ vduld be
che tiss upregul ate the production o
expected tg‘}'i“ﬁ er@?euﬁ E%"eggg to treat anenia. Di scl osed
The‘aﬁ:mtharea:onﬁms tolbisa lng fglhadeddsaiotipoands)thza Gstalit pidlw

salts ther har maceut,i ca SI i ons
hydrosy i e Bue i ibara e s B AP GER UL LB I Sopells R apo induce
angiogenitooreryathropoicticl sesparsey ahidribertford it fisefedieldidt hopoHi® or anemia.

and 5b)an exci pi ent. The present disclosures

also relate to nethods for controlling, inter cilia,

Peri pher al VaWIU@M&EDES@OS@REonary Artery

) e a, and/.or anemi a.

T S35 8u e nE Rty e ofoplei oE BerrdPioPi AR dnew

class of cnmpuina’tslth’q; cix mﬁr]ntfll[ﬁw,u projyd dpdrbRylded, thue régulting Alimprovement
energy utilization in ischenmc tissues, wherein the
met hods can conprise adm nistering to a human an
effective anbunt of one or nore conpounds or
phar maceutical ly acceptable salts disclosed herein.
These and ot her objects, features, and advantages w ||
beconme apparent to those of ordinary skill in the art
froma reading of the follow ng detail ed description
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rel evant active conpound w thout causing clinically
unaccept abl e bi ol ogical effects or WO
2008/ 002576PCT/ US2007/ 014832 3 interacting in a
Woshes(002s7ous manner with any of the other c®GIOFENTH14832
t he pharnmaceutical conposition in which it is
cont ai ned. Thr oughout the description and cl ai ns
of this specification the word "conprise" and ot her
forns of the word, such ag "conprising"” and
"conprises,"” means including but not limted 5to, and
in blood iflewnatygen ﬂelmte)daﬁdhnevggluuﬂmuohdﬁ iseheip igsue§ toh ﬁﬁreglggte the

ne integers, or steps.
pmd“"“a‘ 9%0"4'% le% né)%srtlop RHCRY t he appended claims, the

Ilsdtgaﬂ hcrefncarq:moﬂilm,uhds znd , phammedetitidaBy addaptabld@alp tb!dsra&:f, and/or
context clearly dictates
phamacélﬁ&?ifcen%ﬁm set%greépc%m Tisi nﬁl e, reference to "a
at onpes effeative amnuitefl exe orimdre cespodnds wecopding Ry the Sécdnt
conp "Optional™ or "optionally" neans that
t he ggﬁgéggéﬁ |y described event or circunstance 10
b):an ov exgdpiest occur, and that the description includes

Ie@é}ﬁ %%c%@%sgal&{]x% Cil‘?e t%rH;Aetgcgdscflorr é:olggﬁ 'ng Y gtgﬁ Psengﬁeral

tances
Vascularé%rmae% &ééDh Eoinaryairtdry Bisehseh(ELAD), bevet it 1G¢Heﬁiia wad/oe,
anemia. @and/ or to "about" another particul ar val ue. When such
a range i s expressed, another aspect includes fromthe
Theeresant disalgsures aisp uﬁata temethodsofor regulating blopd flbwconyzen
de re as 15
ey e Ry T atiot i MK LIRS vt AR LRRRES g b
administeifng to pduman ep sﬁfme amgentofi enper mpre wlompomds oe plﬁanlna@utlcally

acceptabRNAfd\BEc18RBGlein. |t W I | be further understood that the
endpoints of each of the ranges are significant both

Theseepe gtbienpbiecss, fopgures, ped advadipasswill benemé auperrontdhtseypf
ordinary ofilt i §eQH¥EIm & Péﬁﬂﬂl'g%tf the|f5116\§m ldéf% léglﬁiegfz t%g%n& lﬂ%tagpended

there are a nunber of val ues |sc ereln
claims. Al decugats sjigfl hereinqraingelopst ohr, idtuniratd dergin byt femmce; the
citation of B d | |

S e‘i?‘ﬁ%?l‘e’“ nBf 108 b A ddpibidrind1Pis ol e b Besbecr o
the presentgisglgsungy" s al so di scl osed. It i s al so under st ood

that when a value is disclosed, then "l ess than or

equal to the value greater t han or egual to the

val ue, " and BFJEE DRSCRIBRKIN OF TR EIGUBESes are al so
FigufeCl. On@flunoBlot Mfs%ﬂnﬂ&l@i%xﬁﬁ&@ Héh&%@a@:yg Jt:ﬁfﬂxﬁhbﬂl L)gﬂIF -lo
For. exanpl e t he value " 10" di scl ose

in mouse iy 55 {3 CPWm?hsvylkaﬂaﬂr%@n@mea%c%mﬂh@mc@ra@a@ceacxd
Fighanz Qhn eile 6fhobihe bSttabsdletH B6419SABvardd vershs %Elﬁae in

sto t.hat out the 25 application data are
mouse sefiehe 8l dgsiag o e HioramhenF 2y b sicsnestrecbamut-amin)
acetic acitthi s data represent endpoints and starting points and
ranges for any conbination of the data points. For
exanple, if a"particular data point "10" and a

par ti cul BETAALED DESORIFTION aeFermh $e50s08UREt | S

er st ter th reater than or_ equa
i S Sh e A 1n i 12 iyl ot willbeumis oo guuper of
terms, wtmldshﬁﬁ baﬂeﬁ:mdnshﬂ&rtbﬂfodb&ﬁigcxﬁeﬁu@s wel |l as between 10
derstood that each unit befween

Bf q'trmacfjilsasoﬁps a 1 1
BOPPRCFAP AR GFAPabii tmenb 2 Jraiwial thatis gepologisplly or
otherwiseawdegitable, id., th mandiallGndeadthifsked eslan &B&mulﬂamﬂgmtﬂam

disclo 0

relevant 435k ot Sy LaRind ffeatty monestigi Bl PR ot 1 o
that conprise one or nore carbon atons and which form
a portion of one of the conmpounds or WO
2008/ 002576PCT/ US2007/ 014832 4 pharmacetucal |y
acceptabl e salts thereof. For exanple, many of the
substitutent units referred to el sewhere herein are
organic units. In order to effectively function in the
context of their presence in the conmpounds and/or
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Substituted and unsubstituted "haloallcyl" are used
herein denotes an al kyl unit having a hydrogen atom
substituted by one or nore hal ogen atons, for exanple,
trifluoronmethyl, 1,2- 10dicloroethyl, and

WO 200800F76f | uor opr opy! . The term "aryl PCHYSI98HG 4832
herein denotes cyclic organic units that conprise at

| east one benzene ring having a conjugated and

aromatic six-menbered ring, non-limting exanples of
whi ch include phenyl (C6), 3naphthylen-1-yl (C19),
napht hyl en-2-y1 (Cn). Aryl rings can have one or nore

mteracdagdﬁ 8 B6IBteAb Y Hiamied $¢‘ithtaH{r BkhE BthaNrRnes Bﬁﬂic%h&‘inaceutmal
nor.ganj ¢ .r adi cal imting 15 exanpl es of

°°mp°3§i?8§’? whiphdbis Spyteinedn gs i ncl ude: 4-f | uor ophenyl (CB),
fhr'&ﬂ o@i(thﬁ H@ﬁ&‘iptlblcﬁﬂd c]ﬁms%?ﬂﬂé’éﬂ%@iﬁﬁé’thon(tﬁ@}mrd “comprise” and

other fogns( g{, ?1;2}%9 Egl;]lm%, | an@ @mprges,c ygﬁ%ﬁgﬁgqng P@H)ot limited
to, and ¥ nBt i‘iitenaﬁf fo- e&URMJ: ﬂbﬁéﬂh‘lp(e@ther AR QuMROEAYY, irtddls, or steps.

gs szegr ﬁﬁ%ﬁ%ﬁ?ﬂw@ﬁm‘w fleims) the gipgular forms “a,” “an,” and

“the” mehxew PR a¢Tbiehih@less thi tortxtlcleadip QictRESBhIRAR! TRLY, |f0r example,
enQt es_an._or gani c. uni.t congrlsu?]? a five or six

referendrdf . FaPOR o0 Fclsist Bk T FRGRFORMSTEOT- at

1‘@ﬂﬁﬁ1abrw “OptidnARy'T inBdhs Hiab 1R susse@dmy elegtﬁibemﬁﬁt &Cdn%dmstance
romnitro fur er oar

can o cpT R 0 otnEy o B PO HoR L s e e A prptance

occurs dnd\instthces wherb itatoesBotwher ei n at | east one ring atomis

het er atomnot I|mt tQ.,nitro « v
et LR e e o S et Py o8 o “abous
anothertphmnﬁlar winﬂr | Wien sukh’ ahﬁ@rmatpyéﬁscd; anothérsspdee imhidestoin the one

nd het e ring s havi n
partncular va‘iue. a¥1ﬁ}o q 1 g SpieE pat olf \ﬁl ue2 @1 1 A v}ﬁé:n g%? ugs %ﬁgz?qrgssed as |
approxlmngxsabwuatoﬂthmnemt &dbom, 'Ot wihbe andnmbmd:thaﬂ thg particidar value.

forms alu?sﬁﬁ ol?ﬁcp Lty gﬁ ('la)? g‘"ﬁ%ﬁ cfe c?)%ﬁ%at gey %ﬁpglg? ﬁ%} o'é"rt% ) %es are
significarnt bgth in calatich oghe uzthm‘rmd jprigts ami 1ndhpenﬂmlwro§ the gthexodgdint. It is
also un«%éhgstéogiqﬁétqg&'é ‘YHGeP(%K 89 \7:!1\93]5 %83%%3%%&3%%:1 %%la& \;allt%qg also

herein difcldsed ax t;byvxj[’ ithat parnglslan wtb.leud gddltloﬁ!m tthalua itseif. For examp]e if
the vahr“""rl]O’st dis@fn ?cf, &[e‘ﬁ“ﬁ@&qt ‘?6“3 S lRRRLY Ié%ra}l% %&%&»}Sﬁ 'tﬂa? when

i ona st1tuted
value lssiﬁﬁblsed, lﬂm “Itfsa thanynd r:mg!é W”alse s Froater then ef muauptﬂkﬁevalue

and posgﬁfeq RO HLweDE v&iﬁ%iré gl&é Px?clgéedt Qﬁﬁp@fcﬁ?ﬁf&i Sid%&to%g B Ehe

. 1 terns havin I Ng t ene-
skilled grisanp Fenexample, ibthe valye GIQ”os dredemdbﬂ;en ﬁbssh@mwmpgdl to 107 as

well as 4BbdtS da@.r/e,rraums 16¢ ?sna@s%tdlgéfosé@ MW AS unakBiodiehR %ﬁﬁ@m the

nam ng the conpounds of the present disclosure,

applicatigyedetace pravideddn atﬂuméerf@ diffemesy dormptscaniddhbat shig d@ty PripEcEnty
endpointildlsBking ]%Uxﬁ’t@ Qﬁ&‘r&%ﬁé’s]fo@ﬂgr doltibRRRER o@ﬁl\él}ata é)omts aFnOé example, if

res ectlve¥ Her el terns "thio
a ‘particylpg %ﬁm&t 30y and ap@fﬁ@é@oﬂ%mtd‘éé Metﬁlwg:ssdae@éuml@m@,od that

greater ﬂﬁn lﬁéatté' thdn mqﬁcjﬂ'tg Sieéél@}&a?xhleE@tjﬁﬁn Hlpeciﬁlet &ﬁ%ﬂﬁl% l@f:md 15 are

present disclosure sol el unanbi guow t

COHSIdequé“S&W?%%ﬁnW@f ashegverarkp aggilf] Imalémmdqf@godath@t qa@l; i 'éﬂﬂween
two parﬁ&ﬂﬁ%ﬁé Bre alse dif1dsed.! Meﬂﬂmtﬁé Gif 108ad (4Tl QI BEAMRNAY, 12 13,

units which can substitute for hydrogen atons on
andl“?f%‘s%é“cﬁﬂ??‘f or other unit: i) linear, branched, or

’Qh@llehﬁ “@gliit uni? Kﬁl&%%—;zbeﬁ Bekei liéié'i‘é/ioa(gréﬁs &megthai‘. comprise
n- pro | SO-Pro
one or 1pgsg foI"S'Sg/ E'i"gmraaé y‘fﬁm(héssﬂzl a PP’&S‘B? PE ﬁnezoﬁfhe woune% %‘Bz\r gyl

(C3), n-butyl (C4), iso-butyl (C4), sec-butyl (Ca),
tert-butyl (CO cyclobutyl (Ca), n-pentyl (CH),

cycl opentyl (C5), n-hexyl (C6), and cycl ohexyl (C6);
ii1) substituted or unsubstituted aryl; for exanple,
phenyl, 2-fluorophenyl, 3- chlorophenyl,

4- et hyl phenyl, 2-am nophenyl, . 3-hydroxyphenyl, 4-
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5vim _(crtuaR12b) qqOKR11. 2; ) for exanple, -CONH2,
- CH2CONH2, CONHCH3, - CH2CONHCH3, - CON(CH3)2, and
-CH2CON(CH3) 2; ix)-(CRI2all. 12b) gOC(0) N(R11) 2; for
WeRsENES76 - 0C(0) N112, - CH20C(0) NH2, - 0C(0) NHICHB]S2007/014832
- CH20C( 0) NRCH3, -0C(0) N(C113)2, and- CH20C(0) N(CH3) 2;
10x) - (CRInR121"' ) 4N(R11) 2; for exanple, -NH2, -CH2NH2,
-NHCH3, -N(CH3)2, - NI (CH2C113), -ClI2NHCH3
-CH2N(CH8)2, and - CH2NH( CH3); xi) halogen: -F, -d,
-Br, and-1; xii) -CH',X; wherein X is halogen, mis

phannacétﬁ%%céeﬁta%wmf%of fﬁgr &%’.LW% b —%m unngeferred to

elsewhere hemepl ar¢ org@Ne uniG-2aNgrdey holeffaCHEAR@NLiOR m/t}le context of their

presence—ng @&g@%&r a)ltg 2 églﬂiéﬁeﬁﬁé%@am? un es)](:ggg%% have

variable F@Q@H}f resBi2eE0s#4, and Gy 2leculr “@@S@Q@}-@ provge desirsd binding to the

target em&%b%@@ob%gsﬂ@n c'h(ug@%_?l_g&cjs _i-‘ @éx_al'n_%g_g ai'%mcfuﬁft)can have,
for examplpCH28 08P atomsOBRES pEbor N@md—@%@@momﬁ,vh 8 yarhguiatemg, or 1-

4 carbon 3P OrBhnié mn@ offth A PShydFy, éc'n'b})uﬁc[riorb‘? 1edE1@BRR of the carbon atoms
nonosubStituted ani no, ‘or di substituted am no, wherein

of the orgapituniEiandicgn pPpiirapliy gereinjhe Soamraeheteranpms fouaddesubstituted

q

organic éb?ﬁd&hﬁ&s' Lith gg oﬁﬂge%lﬁbék%aﬁulﬁa? raA aRAtke, & m@%ﬁrl it GroddseMeh as

R11 units can taken together to ma rin
halogenss ehﬁpsph@lh gndthe I, &Wﬂmmezﬁf fdeRioRdisalthe fomprises 0

1norgam!: %ﬁ@ endery i7ys- M)ﬂﬂ@-@- ph l'lgéaclﬂ' 1R 86 mOEmBEAMEMS,Gin organic
|; the index is from The corrpoug)gens

radical calhao%wt}@.ws%c F@eqosfewswgm ﬁhﬂl@m&wﬂ’& inglvd

oxygen, bﬁlfdr' ditrSen, PHYEpIRREY, BSEthS BKE! BkarbifloPsf dBAECALICHR @tbfude but are
r alita; 1) Providi nq conposi ti onsﬁcﬁffer]tlve a

not Ill’l’lltFtil] Fﬂeqﬁ qllgp,ssugqtltlﬁac}[alﬁyb FYY té&}]]ﬁ(l,pqusfh O/NO-5U stituted
amino, d&@&mﬁwnﬁm rsujuaky RYard) cABEyQ Gﬁ-ﬁbﬂk&@;‘:ﬂﬁﬂ%&bbﬁnﬁiaa&n

ther Y. vi din nmet hod r |n easi
substinu S GPEAIm G AL RPN O RF B AR P SR R |
a:ky1sumoﬁylhﬁHyleulﬁhﬁmeﬁucyi’,)mBﬁﬂuandymgk@mmnﬁﬂtmm@f ietdaling,

otel HIFI r ol hydro se, i .nhi bi.tor
haloalkog i SPERo ABY TR, RESTELHLE b g pe R padicas,
wherein ki@aeinilgiré defiied alsaﬁhery‘&raﬁﬂa'l Wﬁﬁ]ﬂﬁ}ﬁi@SQﬁﬁﬁlb@dﬂB%uB

s 54 B O 50 My RO B o

radicals,Rietkilamind)rade v het thg likanposi ti ons effective in

St ral§-aRnEiR RbReiifn pEmaliealsl SREnypas e otowin

non-limitiag kganiplesc mathyd{C1),rethyll (E;) pr-plopfHICaY, lr.s@FprEmﬂdC;) cyclopropyl {C3).
ferenti.ation.o t 0
n-buyt el oG €5, S5-sBba ) ARG ERla by oD SeldBbity! €5,
cyclohexfl (@g)) mﬂlthagllanwhagam)bmtcted disponsrendhed, dricgelistalkyl, non-limiting

exampleits ﬁf &Fﬁ% Iup:g.idte%] %Hg%gﬁlggthgﬂ@: g%ﬂﬂ'&ﬁfe 1 ée bg&ﬂlu}éﬁﬁﬁeﬂlﬁ (€ d

IeV|a € conse
amino mbljzple(ﬂ.)e El@hbm@h}dl (@) abbydroxyetind €€2)al,2-difluokaethiil €GDi HA2-

wiuorob5{1R0] S o8 opd (€8] S5 RAINRHAGRD @) aAldle 1207

Sebstituted andamubdt@teélm@,dmmhﬁh@t oyclic wikeny! igelnde, ethenyl (Ca), 3-

propeny {@ﬂf} Iﬂrlgg o P{Exlﬂo ?1 ?fégfe flzg(llz %&w%:sebgfgzﬁgsi Iﬁlgtth)erlethen-z-yl)

(C3), butsiddi-dl (Cabaaxdctm hka, @tﬂastlmgblmear orjwanpbedilkeny}, nogrimiting example:
of whwl‘?ﬁgﬁh? %l éh?clr ggvglﬁﬁe(?r)oh—éx& (%) Mnﬁ@n 1-yl $C4) 7-

or e, needs

hydroxyr%mtbymt-wnt% (Qb)Fﬂhadqgrcm’fymetwnytcﬁ M}ﬂlﬂa%-ﬁl {Gsh PB‘i‘ thglike.
of the present disclosure, which are capabl e of
regul ati ng bl ood flow, oxygen delivery and energy
utilization in ischemc tissues that are caused by
insufficient regulation of HF-la prolyl hydroxyl ase.
Those of skill in the art will also recognize that
inhibition of HHP-la prolyl hydroxyl ase enzynes w ||
have ot her positive nedical effects on human tissue
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undi scl osed or yet unknown conditions will be
positively affected by conpositions which stinulate
t he body own response to hypoxia and other | ow bl ood
oxygen conditions. For the purposes of the present

W@ 200W82¢ e the terns "conpound,” "anal og," BGHUS2E07/014832
"conposition of matter" stand equally well for the
H P-1a prolyl hydroxylase enzyne inhibitor: described
herein, including all enantioneric forns,
diastereoneric forns, salt§, and the like, and the
terns "conpound,"” "anal og," and "conposition of

SuBétiteled afd Ensubitutbd [ifdat BEg R YIkyAy1GHa@hdY) tthiha (C;), prop-2-

s S S SRS eyt oy SOMRSAE Chocl AEST LN, e
or brancbasalﬁyr@%bﬁuﬁhng ﬁiaﬁfplséldfmchaﬁtlﬁ@éi 5 h@raromylsl-maﬁymam%myl
| C_ .acC

(Co), SRR B PR Or EaRhr SOVIPERDOHCon RS e

Substitufed afidatsabdtinged ‘I‘alkcﬁ@t' ep ﬁbﬂ BerSin! defiotés & BnibRSing: the general

formula %é WA‘IF%I;H rub %leaﬁ &ﬁg? gl]lky?iwll %9 Iaﬁl(ynyI%lfllitfaﬁadeﬁneH Ihgl%lm a ove, for
exampleZﬂ@&bﬁﬁZﬁ&lﬁRﬁ}iHeiﬂSE QeEtdXI4R81R1.9 phosphate, fornate,

S e BRSSP s R B i i
hydroget atofresubbtituted by oas ex; manechaldgen hioks, fof Beanipid, lndiMorigmethed, 1,2-
diclome Pand g13t3| lq_%halexa s of cations that can f_orm_

armaceut PV’r§¥ eptable salts of the anionic form
’Rhﬁ: teron ‘thrgl” ssiist herendengtes gpdicanganieuie et oordprise at least one

benzene gﬁ‘%% l’lggq cgﬁrjgz{t&i m%. g&ﬂ& Aﬂt E%n‘tﬁg}eedﬁ'l%ago% Mﬁinnﬁ%éhb’l@ of
which iniefule phenyl Cﬂisy,l nahl;tuylony +d €610), miaplithylen-2exd Pl Nyl rings can have
one or nf?:?esg;?drﬁ’geeﬁ &Bt%d §g Qﬁéﬂa&l&' Gl hor !mi% Faggo{apﬁuaﬁﬁgﬁ-{iwﬁng

avi ng e cor ruct re Sh
examplep of mnmtedmw mgnmxludarﬁ-ﬂeormhﬂnytﬂ@s) 2-hysirasypivany bk 3-

metnyiphiG3% o S0 ol CORPI A S Beilniy (G 3-

cyanophiyey §G), z,em:-mwham (Edoomtmampheniie Cek Bhydredtgnaphthylen-2-
r [ d when
31 (Crop PEARERhapliyEnb i @, 3! fioe-oARbARR I RARCRIC T
Theysrany h;éﬂsoarﬂ detpdesrantaeganie ub cqRapriging a five or six membered
conjugai@ll ¥hARakas ARE AABY% Eﬁl i ASFarR o@ B £z Abrhs ﬁQtHe&P@Atom selected

substituent groups that can be i ndependent|y chosen

from nityogemn oXy gnel ax %ﬁlr eile beteroapil gags ean( eRraRTHE éﬁmgim jgF|example,

a ring h¥figWer 12bAY VReRin dt st 61'}&Q')ng°itor9 'ié?@ﬁﬁt&oﬁtb'ﬁ%{ 1itA®84 to nitrogen,
units, such as alkyls, cycloallcyls, heterocyclic,

oxygen, RS REHUCH 3S 2 pyfiineang, o faran gRgasitHoMNRIingHA1 PEtgEIEY!” can

also be d#kdPmERiBy iR lah@ Bétkrodronmivie ﬁn@@%t&mhﬁvﬂg whereOA 1edkOdH e, of the
or 1 to 10 carbon atons, or to six, carbon atoms.

In
rings is ?Fa*?f?mé%‘b'é%& andqpt leagtone oom of ’S'ﬁ aromatig Tivg ‘%FP‘@HE‘H“H@"‘““‘“%
nitrogen GHE@RE ARy @ chosen from |) hydr ogen; ii)

substituted or unsubstituted phenyl; .and iii)
‘Thelfsllowing afé roh-1nmisitP Skdrhplésst Ha&t@i-ﬂarngb acoobdti@iothé p@sent
disel ﬁzptlonal substitutent units for the phenyl and
15elo8Ufet eroatyl rings can be chosen froma wide variety of

|norlgan| c and C3-C4 orgar}r,c &adl cali there are

t.ypi G% z H ope,
08 CTr%?z{Qg 01 32,10t ‘J{such

substi tuent grodps. In r’hany suc’ﬁn%spects one,
Therterm thebsodycidhdesbios a ring spdvam bavieg frowu o lphecm)d wmrdin at

least on%itft%ﬂf}% %égg{sl I?eatl%? egﬁm‘t “qﬁﬁg :ﬂfjlg ﬂ%#%ﬁé §1€}Lg%ﬁt§’qgf{uo he rings

I i near, branched, or cyclic aI koxy; iii) C-Ca linear,
branched, or cycl ic haloallcyl; iv) halogen; v) -CN
Vi) -NHC(O)R4 vii) -C(0 )NRsaRsb; viii) heteroaryl; or




10

15

I X) two substitutions can be taken together to forma
fused ring having from5 to 7 atons; wherein the
above-nmentioned R4 unit can be hydrogen or a Cl1-C4
WO 29e8002579r anched, or cyclic al kyl; and wherRGTAURHE/0REA
andR5b units can be independently selected from i)
hydrogen; ii) CL-C4 linear, branched, or cyclic alkyl;
or iii) R$b and R51' can be taken together to forma
ring having from3 to 7 atons. In sone aspects
of the conpounds of Formula (I), the R units can be
&ggggg [ &“ﬁ§¥ , P
canbessubstl ut ed %&aﬁgjbsﬁ:{? egwbﬁlg?g{rdogl& ! an teﬁoe&é{lllcnngs
include:yni t s are hydrogen. I'n other aspects of the
conmpounds of Fornula ( R can beHa substltuted or

unsubstltuted one, or t hr ee
opti onal inor nlc su- |utents, which in
sone enbodi nent s e cho Cl=Ca |linear,

Asm aﬂmh %ﬂ)rc:ﬁéntﬁ))ié‘d heerdarigldr; heteracysnc Eﬂgd daR®a bpudhﬁﬂﬁ sitSehured

cli C4. line branched
with °W6 ore ﬂ&s%'i’ﬂel? ¥ hyF"\'?Fz“h%ﬁ %@We‘ig‘lﬁ
N@tudhoti ﬁ‘lﬁ ﬂ&cﬁ;ﬁm}ﬂ%fl&ﬁe p’rﬁseﬂt dis¢ibdifze th]fcéllférﬂﬂ ﬂ!iatlf]m g thle spelling
w or e fluoro uor enyl ,.
thiophdie g1 BGRe 3 31! aek L0 Sk e RetabHeI bR ving the

respectiie fophtiyé:phenyl , 3- nethylphenyl 4- et hyl phenyl

2- et hyl phenyl, 3-ethyl phenyl, 4:ethyl phenyl,
2- |sopropylphenyl _%_uggzp phgnyl,
4-i so- propylphenyl n ; 3- cyanophenyl 4-

whereasj¥ ?Tt%? %%)%g%%oemréﬁ%@%E&;&g#hml?sﬂ%ttﬂ]eo%%ﬂbc%iw&menclamm for

these mAiGHS/ 20D BicaICIFeUSL Ubipp i B 3Partiithisphex§yHengpestively. Herein the
terms %.o?ﬂé?lg )ﬁyﬁ%ﬁﬁlﬁph%n%; -3¢ (}l P4 ngm%sc%binrﬁlﬁhese rings as units or

SO- propoxyp I SO- propoxyphe
moietieqw@ylam}ghgpshe cog;pgn}rglﬁ gﬁﬂp@ pydsent4lisplasnegsalely/to make it unambiguous
to the a@isatnrdf ok R4 TR lare referfedith héi@glormt hyl phenyl, and

trifluorodomethylp di ti onal aspects
"B#e @N@emnwgmmg Fvsﬂmnlirs@pf(um;ts which|can gybistigiteciaphydiogen

atomsoﬁgﬁyﬁrgf:ﬂwd%rom&g&g) R4 wherein R4 is CL-CA linear,
branched,” or cyclic allﬁw lNon l[imting exanpl es of
a.

Ruch IRees btagclqulevrwcrehc 2 w&a@ﬂ @lignyl; farpxample, methyl (C),
- NH( onbi 0C; ). pr .

e Wﬂxﬁl &, Nﬁiﬁ&@% RS Opyi (o), propylen-2-91 (Cy)
i i) - NEPRATE! @&@ﬂ&@ﬂ 3?0~frwl  sdcomay! (Qs)p@&@fﬂf(cwe

c Oan,T"}Bl@Sutf}f (dv%,% TnOBén@/1 glsb erBle(@J %—Lﬁ:ﬁﬁ é(b%v gnd dRlohexyl

formu erein has he formula - ) NR5aR5b;
wher dF8: R5a and R5b can be i ndependently sel ected from

[k% gr QuBdituted o%shbsjtﬁﬁﬂéd ay1; Hr%ﬁ&hﬁlé ﬁ{elﬁ?:ll 5-flufo hé@m and
ar en toge rin Vi n
at on§h?qr?Pq§B}ﬁle4 WI&B&% §muqu>éerm Ly @gxy@gw%éﬁe t he
for Mitifliuorofdethyinem/ | b b‘i}hﬁﬁﬁmgﬁ5a and R51' are each
de endent |y sel ected, from hydrogen
GHbstRuted B piipe R Rotic ke SR shith apeepYiged herein
exanﬁk&m;of such Rl units include: 0-C(0)NH2;
ll_vg 058%%@"2%@)5%%@:@%8%&%% E Qs%j%gz’ 123 0 ljich are Ip}'/czvided herein
- ( O)H\sl(c@lr;B) (0.12CH3). vii) -C(O)NII(C1120-12CH3);
||| C113 (
Yo oHE R RS Bigatints oblp PO ] .-
and XOCH;CHY, 6L NHDCHeCH) ~O0H U H,CH;, and —-CH,OCH,CH,CHj;
vi) —(CR'"™R'™)C(O)R'; for example, -COCHs, —~CH,COCH3, ~OCH,CH,
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addi tional aspects of the conmpounds of Fornula (I),

R 52 and R5b together to forma ring having 5 or 6

ring atoms, non-limting exanples of Rl units are

“ﬁ%@gW@§V9I units chosen from pyrrolidin-| - yPCT/US2007/014832
pi peridin-1-yl, piperazin- 1-yl, and norpholin-4-yl.
In additional aspects of the conpounds of Formula (1),
the RI units can be heteroaryl units, non limting
exanpl es of which are thiazol-2-yl, thiazol-4-yl,
1,2,3,4-tetrazol -5-yl, [1,2, 4]tr|azol 5-yl,
i m daE!ﬂzCQCﬂzCHﬁMCw;CHsLMH@zﬂOCHMGWe 2-yl,

T S SR o el S e crcocny, -
fur al? CVIZCpr'Iq}BCﬁkQHﬂHs, p?ﬂz@HnCHz@ﬂls, aplr i d| n-4-yl, -

pyri @IQC@E(@HQ@HzCﬁ%“ m din-4-yl, pyrimdin-5-yl,
i.s0q U|noF |so%U|noI|n 3-yl, and

Viigo g o{ R [ 1R b)h )N(R D relxnma&dT@@HHaJ (Zﬁqﬁﬁmﬁz,of the-
CO”D@O‘NHC @f@@bﬁ{éﬂ{) Eﬁﬁcﬁﬁ% S_Scfiu-% d[{}& ‘ns can

substlt hen un ts mhereln
He t alleh "g é)N@ Jf)zarfiauli %Eam?edOC(Q@quvCHgOC(@hﬂ—E

to 7_Hcponal a
2, 3-di rgq%ro %gg{g b4] C?ngﬁﬁ’—oc(?)r(%%ﬂﬂﬁ]'lch woul d

pr ov (e B‘Fﬁ%{ahd having the formula: O her exarrpl es

«pf  RjarePapdRe) Nk s, Memme RN}E Wﬁmﬁ AR RUNtEH:),, —

hydr erein Y R?

i nde&gﬁggﬁq{g) cHERHC Hﬁ ‘Qiﬂ%ﬁﬂera“éscﬁzmﬂﬁs@‘lﬂaught
xher ehﬂogdnthFr_Q;]p.q%aﬁ@_ﬁ he conpounds of Formula (I).
Ag g@ﬁ preV| ogsly above, the Rl substituents for

RS Falopsn, enis fomn @ frod awiy T forexamgle, -
vari %Fotmpng@nwcgn&_qm};}m cC units. In sone

L e e S Te AT

xivr)dep@nd@mbwe@ ﬁ@&:&ehﬁxé Omozncmﬂéﬂbzc #08 —El,Efngani
nits é{ngmSng g{e chosen from i)Cl-CA4 |inear,
n_%: ora 9 é‘oraqw%mple —-SO.H, “CH,S0,H, ~SO,CH, ~

WOOH&M%@%{QJB&QQEL@H&%&&I} drid) CII Ca |inear,
anchedz. ., o ik i near '
x?‘? an?:{%‘gg,ap‘o E)“‘gég i;gf%%ﬁas'aﬁ—# l'?(’v‘)cﬁ?gp emSO0s6Fhy) - O
Non- CHBS(D:JGH} M@H@,&nﬁf—(ﬁﬁésa)m&[{;e 2-fl uor ophenyl ,
x‘% f E 4thf| uor ophenyl , 2- chl or ophenyl,
o OphERY Y EEMByheny! . 2-net hyl phenyl
x@u)readuynb }glmnpy,l mon’bsulimtdngd hiao)dr dlsﬁbﬁittit)éﬂ aﬁmy I,

In t
wherein %cﬁk %1% g{%@/ bntf' ﬁycﬁgg gy%/tbtbgyﬁ BI R %gtyg %%é‘ﬂg‘ﬁyl
bmnchedgowaha@hﬁnyﬂ 1;wo4R d}ammqmlné:&yd!ken Zogemtt' hﬂﬁoylﬁ lagiigl comprising 3-7

atoms; Ra’ ﬁﬁlﬁ by p v Ldegén&'ﬁﬁg gy&'ﬁ%?enﬁ' C, 2% Iet h OM%%WI’ t,he

'ﬂdexcl!@ﬁm@tpﬂopoxyphenyl 4-i so- propoxyphenyl , 2-

T T —

address squegﬁ.uﬂmmgdmllmydaqshwrwlaha Anot her exanpl e of 1(1
R d d, 1(1
D FD RS SO NSNS Rufl Sp I B0 it

2)

tbewebxratrwpwg an) angibgemc Ingsppusg dm hamnsh tri]h(sua t?rsbmvmwg&dnethod
erlnt subst.itution

B A il oA v Bl ey ot m b P s

Prak G Mrunfd Y,
[ |i|ﬁmg ggs’%‘ﬁﬁfé‘:{lﬁncheg ?’p‘%%g%‘%?‘ réi:}] h%?’?’@é%)é
mh@pte@ewd thﬁabx/wcw@mg thg consentrationorf HiFt lu lehding mgreamds
of Formula (1), Y is a unit that can be chosen froma
wide variety of inorganic units, such as H -OH -NH2,
or a halogen, and Cl-Ca organic units. For exanple, Y
can be chosen from i) hydrogen; ii) -0R3, wherein
1(3 is hydrogen, or a |lower alkyl, such as nethyl, or
ethyl. In connection with the conpounds of Fornul a
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14 i) hydrogen; ii) Cl-C4 linear, branched, or cyclic
al kyl; or iii) Rr7a and R71' can be taken together to
forma ring having from3 to 7 atons. In certain
WPpAWse§76aspect s of the invention the R2 uniPCI/UERMW7/014832
hydroxyl (-OH) wherein the conpounds are carboxylic
acids, or may also be present in the formof a salt as
t he correspondi ng hydroxylicarboxylate anion, i.e. R2
can bea -0- unit, so as tg forma conpound having a
car boxyl ate group, as shown below R OHorl- RL O0Y
aBtivilieh BhdsuStainkily thE8F vafiou¥ bidtogi@ HathRayxaiathie the normal res onse
|nde endently %wosen in any manner as otherw se taugh
t‘h%‘f ] W‘t"h”‘wespect to the conpounds of Formula (1).
.her exa i ncl des conmpounds .wherein R6 i s
3 & FORASH °n5 F%?féwsan stipulgting P ETEpPIefis G QN RepoRes in cel:
audl tl'teﬁeb%h}ﬁiﬁcﬁgQheﬂhiﬁﬁté)taﬂbﬁ@f@ddbl&&iﬁ:eﬁ@ﬁp%ﬂlﬂ)ﬁnfg&hé@ﬂmferatmn

2§ BiRe i 3o o %%o?mlﬁ#g’%ﬁ@nﬁ %5;1%‘3? "R units

2 “‘?d*%‘%)"f?o@?ﬁf@%%?%gea stBloie b spRtoE e Febiss i gereby
ipdueasing iheRRmites artch@nsr@r ofl¥laod\iFREsdlsdnd thurschilRanag] dheRidverse
Eﬁ%plge%g% df@ﬁgp%ﬂggﬂ%éf dI?p en&i;rragza claudl%mo %]chgmlc ulcers,
aegﬁédmted byeytensiago and iemil failgrepxanpl es of R2 units
i ncl ude: O-NH2; 5ii)-N1CH3; ii1i) -N(CH3)2;

5) ,rwdmmw(t}qg; that activate \(@scuiwmmqgglﬁrowth Factor\{]V)EGF) gene

Ri!

tra %&{ WQ\, c?lg(s;ﬂmésﬁﬁfg%%:%%ﬁlw\}%bgﬂam biological responses,
!@Mf@mmml Espdarmeyeeasity jamdepdathgligheadpiastion.any
prdllEéadecH2013) [ CH(CH3) 2] 1 and xii) -NH(cycl opropyl).
A yet further exanple of R2 units includes conpounds

THEREGRE, Thd3d afBSthéNhinie? hi¥klcd] neeM ARk oIvaN By hmmdz d Srofyfi €

t aken together to forma ring having from3 to
hydfoxyl&ﬁ%ﬁklbﬂvm Sf tiepresgrt qigsipsurs, mhtqhﬁ@e P P%@gblfm&blewﬂ flaw,

oxygen ddnoéry@l.gd ékidrgy sliiBation/In isdh¥@id t%sﬁh‘s'thdf lare d@.ﬁée(al UyCihéirfhayAt,
errdin

era2|n I -yl, and in-4-y
regulationo? Kkt @@FQIBKYPWQ’W ashe TeR9S Bl dn Be aniovlﬁ@!sa reqogmzethag
inhibitiofl of"m}t-l& B llﬂyaﬁyfag_ee %Q%phﬁte%mepfmstlﬁ\?e medical effects on

car oxyam grou t he nei ghboring" car bonyl group.

hurnan tigsue gng Wuaﬂa\rlﬁtwﬂ@ @Vme@rr@ranéldlseasegte@qa wiher thiap Khasg symptems or
diseases bidte§ AFParE IHQH %:@mte.ld dﬁ@ﬂpﬁlb peserf df3Bloste ﬁgcv@ver, as greater
optional I'y substituted met hyl ene units having

details afiggrepeeaning flisgasp 3taivs ppd congifians relatpbiothel anmo&@p@ R;aq,ens these yet
undxsclobédd)@ P@ﬂﬂﬁm*ﬂ/c&mwﬁg S b@boﬁ@véw ﬂ?é%ied% &B%Bﬁh&& which

% phenyl; and the index y is from
snmulate the ody own responise fo hypoxia and other low blood oxygen conditions.

For the purposes of the present disclosure the terms “compound,” “analog,” and
“composition of matter™ stand equally well for the HIF-1a prolyl hydroxylase enzyme inhibitors
described herein, including all enantiomeric forms, diastereomeric forms, salts, and the like, and
the terms “compound,” “analog,” and “composition of matter” are used interchangeably
throughout the present specification,

The compounds disclosed herein include all salt forms, for example, salts of both basic
groups, inter alia, amines, as well as salts of acidic groups, inter alia, carboxylic acids. The
following are non-limiting examples of anions that can form pharmaceutically acceptable salts

with basic groups: chloride, bromide, iodide, sulfate, bisulfate, carbonate, bicarbonate,
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An exanple of L units includes units wherein Rh and

Rs" are both hydrogen and the 5index n is equal to 1,
the L unit has the fornula: -CH2- and are referred to
herein as nmethylene linking units, so as to form
WORHHIRTE havi ng the structure shown bel ow. PEFOS2AY71Q14832
CH2 R2' Y 0 10 wherein R, R, R2, X, Y, and R9 can be
i ndependently chosen in any manner as ot herw se taught
herein with respect to the conpounds of Forrmula (1).
Anot her exanple of L unitsgincludes units wherein R8a
and 12" are each hydrogen or nethyl and the index nis

phosphaty ﬂﬂinatep?]ckf{*atd, pRpionaR) tnayﬁea; p@vith Gacftﬂlé,r‘ﬂédaﬁte nﬁhl(rﬁde)rmleate
| I_NCl udes .uni
succinaty ko eI il 409 Beglye T S PR PO R eRles of

cations thatcdben formi phaﬁqamhtldaﬂy AccephibRaalinof the hdvnio g)rhh&' af:midnﬂb&;tuent

eferre erein as eth
sroups kg oo s B S ot BT BRSOD R AT, mapmesium,
zinc, bistmutl; emhthefliken Wit h t he conmpounds  of Fornula I, the RO

u ituen or the arnjde nitro be
T ARE o8 hdeqtlfoe S o deiped &t st supstinuted
aryl or hé]lercﬁzyl alrlides, gpwingphe core BinRksurB hdwil in RRkmalaQ)behw.
hal oal kyl', such as a trifluoromethyl group. The
compounds of Fornula (I) can be organized into several

categories for thek ly @ -limting purpose of
descri bing alternati or BynﬁEetlc strategies for

ounds within the
re not expressly

t he preparation of r5U

scope of Forrmula (1) that

exenplified herein. This nental organization into
categories does not inply®nything with respect to
i ncreased or decreased biological efficacy with

wherein B@&B%%tN &OCﬁP% s%n Eaglll& ﬁﬁmn it as%ﬁﬁ%%&%gé %% ov&[r ﬁmd Y,R,R!

ter descri genus o
and R? C%h?)mﬂféhmﬁmﬁ(fumdeqch):cdbdlwes to compounds havi ng

| |
Wikt X difteon dibin e Binipbufi el HBLR SRAGI 801 Y
amidopyrigings ind whentK @5 @15 thm@ﬂmonnds ofithe gressahdisdonmbareiatyiareides, as

- shown b@pwinsubsti tuted phenyl, non-limting exanples of

whi ch are described in Table | herein below TABLE I
No. RRNQ. At 1 %;fluorophenyR25

ccar hgnoyl phenyl 2
N

. R L R, R!
Y | Y
arylamide 2-amidopyridines

R and R are optional substituent groups that can be independently chosen from a wide variety
of inorganic (hydrogen, hydroxyl, amino, halogen or the like) or organic substituent units, such
as alkyls, cycloalkyls, heterocyclic, heteroaryls, and the like, wherein such substituent units can
optionally have from 1 to 12 carbon atoms, or 1 to 10 carbon atoms, or 1 to six carbon atoms. In
many aspects of the invention, R and R' can each be independently a chosen from:

i) hydrogen;

if) substituted or unsubstituted phenyl; and

iii)  substituted or unsubstituted heteroaryl.
wherein the optional substitutent units for the phenyl and heteroaryl rings can be chosen from a

wide variety of inorganic and C;-C; organic radicals, and there are typically zero, one, two, or



3-fluorophenyl 26 3-carbanoyl phenyl 3 4-fl uorophenyl
27 4-carbanoyl phenyl 2-chl or ophenyl 28 5
2- (aziridine-1-carbonyl)phenyl 5 3-chl orophenyl 29 ?

WQ2008892576di ne- | - car bonyl ) phenyl 6 4- chl or opPEFHS2@Q014832 -
4- (aziridine-1-carbonyfl phenyl 7 2-cyanophenyl 31
2- (azeti di ne- 1-carbonyfl phenyl 8 3-cyanophenyl 32
3- (azeti di ne-1-carbonyl ) phenyl 9 4-cyanophenyl 33
4- (azetidi ne-1-carbonyfl phgnyl 10 2-nethyl phenyl 34
2-(pyrrolidine-1-carbonyfl phenyl WO

three of *120 31RHREADRHCIP IR By QkABSFecik/ odel two, or three substituentsfor the

above-mentioned phenyl and heteroaryl rings can be independently selected from:

i) C1-C4 linear, branched, or cyclic alkyl;

ii) Cy-C4 linear, branched, or cyclic alkoxy;

iii) Cy+C4 linear, branched, or cyclic haloalkyt;

iv) halogen;

v) —CN;

vi) -NHC(O)R*

vii) —C(O)NR*R%®;

viii)  heteroaryl; or _

ix) two substitutions can be taken together to form a fused ring having from 5 to 7

atoms;
wherein the above-mentioned R* unit can be hydrogen or a C-C, linear, branched, or cyclic
alkyl; and wherein the R™ and R*® units can be independently selected from:

i) hydrogen;

i C1~C,4 linear, branched, or cyclic alkyl; or

iti)  R*and R can be taken together to form a ring having from 3 to 7 atoms.

In some aspects of the compounds of Formula (I), the R units can be chosen from
substituted or unsubstituted phenyl; or substituted or unsubstituted h‘eteroary}s; and the R! units
are hydrogen.

In other aspects of the compounds of Formula (I), R can be a substituted or unsubstituted
phenyl, having one, two, or three optional inorganic or organic substitutents, which in some
embodiments are chosen from: ‘

i) Ci-C, linear, branched, or cyclic alkyl;

i) C1-C4 linear, branched, or cyclic alkoxy;

1ii) C-C4 linear, branched, or cyclic haloalkyl;

iv) halogen; or

V) -CN.

Non-limiting examples of R units include 2-fluorophenyl, 3-fluorophenyl, 4-
fluorophenyl, 2-chlorophenyl, 3-chlorophenyi, 4-chlorophenyl, 2-methylphenyl, 3-
methylphenyl, 4-methylphenyl, 2-ethylphenyl, 3-ethylphenyl, 4-ethylphenyl, 2-iso-
propylphenyl, 3-iso-propylphenyl, 4-iso-propylphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-
cyanophenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-sthoxyphenyl, 3-



t hyl phenyl 35 3-(pyrrolidine-1-carbonyl)phenyl 12

t hyl phenyl 36 4-(pyrrolidine-.1-carbonyl)phenyl 13
hylphenyl ' 37 2-(piperidine-I-carbonyI)phenyI 14
h henyl 38 3-(pi peridine-1-carbonyl)phe
ﬂéﬁ%ﬁenyl 39 4-(piperidine- 1-carbony|)BﬁE&§¥mﬁ%“ﬁz
nmet Jaoxyphenyl 40 2-(acetyl am no) phenyl 17

3 nmet hoxyphenyl 41 3-(acetyl am no) phenyl 18

4- met hoxyphenyl 42 4-(acetyl am no)phenyl 19

2- et hoxyphenyl 43 2- (et hangcar bonyl am no) pl aenyl 20

3- et hoxyphenyl 44 3-(ethanecarbonyl am no) phenyl

ethoxyphenyl, 4-ethoxyphenyl, 2-iso-propoxyphenyl, 3-iso-propoxyphenyl, 4-iso-
propoxyphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 2-trifluoromethylphenyl, 3-
trifluoromethylphenyl, and 4-trifluoromethylphenyl.

In additional aspects of the compounds of Formula (I) the R units can have the formuia
—NH(C(O)R4 wherein R? is C,-C; linear, branched, or cyclic alkyl. Non limiting examples of
such R units include: _

i) —NH(C{O)CHzs;

it) -~NH(C(O)CH2CHs;

ii) ~NH{C(0O)CHCH,CHys;

i) ~NH(C(O)CH(CH;)z;

i) —NH{C(O)}(cyclopropyl); and

ii) —NH({C(0O)CH,CH:CH,CHs.

In additional aspects of the compounds of Formula (1), the R units can have the formula:

Rlﬂ

L
wherein R'° has the formula ~C(O)NR**R’®; wherein R and R*® can be independently selected
from hydrogen, C,-C; linear or branched alkyls, or R* and R* are taken together to from a ring
having 5 or 6 atoms. In some such aspects, the R'® units can have the formula: —C(Q)NR¥R*™®
wherein R* and R®® are each independently selected from hydrogen, methyl, ethyl, n-propyl,
iso-propyl, and cyclopropyl. Non—limiti.ng examples of such R'? units include:

i) ~C(O)NH;

i)  —C(O)NHCHz;

iii) —C(O)N(CHa)z;

iv) —C(O)NH(CH:CH;),

v) ~C(O)N(CH;CH5);

vi) —C(O)N(CH3)(CH;CHs).

vii) —C(O)NH(CH;CH,CH);

viii) ~C(O)N(CH:CH;CHj)s;

ix} —-C(O)NH[CH(CHa):];

x)  —C(O)N[CH(CHs):]z;

xi)  —C(O)N(CH:CH2CH;3)CH(CHs),]; and

xii) —C(O)NH(cyclopropyl).




21 4-et hoxyphenyl 45 4-(ethanecarbonyl am no)phenyl 22

2-1s0- propoxyphenyl 46

2- (cycl opr opanecar bonyl am no) phenyl 23
wl-20B00prOpPOXyphenyl 47 PCT/US2007/014832

3- (cycl opr opanecar bonyl am no) phenyl 24

4-i so- propoxyphenyl 48

4- (cycl opr opanecar bonyl am no) phenyl Such

conmpounds can be prepared by the procedure outlined in

Scheme | and further desctfbed in Exanple 1 herein

tm S0t aopite o e ppran St Sy B B gtr %
ring havid 0 &k 6GRE AERETHUIEAOMHXABERS 48R '° GRiItCBR heteRBrRemieckosen
from pyn?({]f’%ir% -gg;pi[{e%@lf%l -91? h@%a&%wﬁytgnd mgrp ol‘in-h'-(ﬁt ., DMF 0C to

In additional aspects of the compounds of Formula (1), the R'® units can be heteroary!
units, non limiting examples of which are thiazol-2-yl, thiazol-4-yl, 1,2,3,4-tetrazol-5-yl,
[1,2,4}triazol-5-yl, imidazol-2-yl, furan-2-yl, furan-3-yl, thiophene-2-yi, thiophene-3-yl, 1,2,3,4-
tetrazol-5-yl, [1,2,4]triazol-5-y1, imidazol-2-yl, furan-2-yl, furan-3-yl, pyridin-2-yl, pyridin-3-yl,
pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-y1, pyrimidin-5-yl, isoquinolin-1-yl, isoquinolin-3-yl,
and isoquinolin-4-yl.

In additioral aspects of the compounds of Formula (¥), the R units can include
substituted phenyl units wherein two substitutions can be taken together to form a fused ring
having from 5 to 7 ring atoms, for example a 2,3-dihydro-benzo{ 1 ,4]dioxin-6-yl ring which

would provide a compound having the formula:

wherein Rz, X,Y,L,and R? can be independently chosen in any manner as otherwise taught
herein with respect to the compounds of Formula (I).

As described previously above, the R! substituents for compounds of Formula (I) can be
chosen from a wide variety of inorganic and organic units. In some embodiments,
R’ is a phenyl ring, which can optionally be substituted with 1, 2, or 3 substituent units,
independently selected from inorganic or C)-C, organic units. In some are chosen from:

i) C,-C4 linear, branched, or cyclic alkyl;

T SR SRR SRR




0C113 OBn O oHO 34 Reagents and conditions: (d)

112: Pd/C, MeOH, rt, 16 hr. HO OH 001-1 0 45
Reagents and conditions: (e) (CF3S02)2NC6115, MeOH,
rt, 16 hr. C 15Reagents and conditions: (f)

WO 200828 6henyl boroni ¢ acid, Pd(dppf)Cl2, K3POWUS2007/614832
di oxane; 85 C, 16 hr.
EXAVPLE 1
([ 5- (3- Chl or o- pheny1) - 3- hydr oxy- pyri di ne- 2-car bonyl ] -a
m no} 20acetic acid nmethylysester (6) WO.
2008/ 002576PCT/ US2007/ 014832 19 solution is cooled to

HC and,-eprhdampa@ndd8r éyliddinexpf a 60% di spersion in
mneral oil, i.s.added in portions. The

Al 61.1 nol
ifipactGohe Heserramched, gr avsliahalpalkyl owed to warm to room

ENPafaddgéncor th efficient stirring until the
evol ution of hydrogen gas ceases. The solution is

Ye-codt®d to 0 C and 3, 5-di chl or o- 2- cyanopyri di ne
Nén-fifhitthg 3@mples BOR) incRidaddR@ropReigl/1] NEusephiny R A-fRiorSphenyl, 2-

chloropleg] STGPESE (e ISERr AT EVAPIEY. § TR R &
methylphe@yd} 3-ethy Pyl Bethglphgn ahakyldnbl, A0 -popIpRii, 386
AT A R N AT
methoxyphgayl] S-ntetyayplichyl] Aindhdxypiay), 2-dthdxyphant], 3rdhoxypbenyl, 4
ethoxypﬁgn@?,eil}sg?grgpdoxypqge%gzl, 5-e:.goggr%goypy%gglﬁr&irﬁisé-%ro%o%;?ph%nyl, 2-
cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl,
and 4-trifluoromethylphenyl.

Another example of R' units inciudes compounds wherein R is hydrogen and R! units
are hydrogen.
In some aspects of the compounds of Formula (1), R is hydrogen and R! is a substituted or
unsubstituted phenyl, wherein the substitutions are chosen from:

1) Ci-C,4 linear, branched, or cyclic alkyl;

i) C1-C; linear, branched, or cyclic alkoxy;

iii) C)-C; linear, branched, or cyclic haloalkyl;

iv) halogen; and

v) —CN.

In connection with the compounds of Formula (I), Y is a unit that can be chosen
from a wide variety of inorganic umnits, such as H, —OH, -NHj, or a halogen, and C;-C4
organic units. For example, Y can be chosen from:

i) hydrogen;

i) —OR?, wherein R? is hydrogen, or a lower alkyl, such as methyl, or ethyl.

In connection with the compounds of Formula (1), the R? units can be chosen from a
wide variety of inorganic units, such as -OH, or -NH> units, or a variety of organic units.

In some aspects fo the compounds of the invention, R? is chosen from:

1) —ORS: or

ii) —NR"R”:
wherein RS is hydrogen or C,-C; linear, branched, or cyelic alkyl; and R” and R™ are each

independently chosen from:
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, brown solid. The crude solid is purified over silica
(Et OAc: heptane, gradient 1:1 to 1:0) to 10 afford 8.6
g (94% yield) of the desired conpound as an orange
weo edosdozstsH NVR (400 MHz, CDCI 3) 8 ppm 7. 96( kciustho7/di3s32

2.2 Hz), 7.25- 7.37 (10 H m, 6.78 (1 H d, J= 2.2
Hz), 5.10 (2 H, s), 5.03 (2 H s). HPLC-Ms: mz 317
[ MtHr . Preparati on of .
3, 5- bi s- benzyl oxy-pyri di ne-2-carboxYlic acid (2): To a
solution of 3,5- 15 14

i)bi S-Q@g OXy-pyridine-2-carbonitrile, 1, (26.0 g,
82.3 "nu in MeOH (217 nL) is added 30% w v sodi um

ithy dr @x e ingadganehyd, aneyclinellybact i on mixture is

iif) ©f | R%QHd RO caf Be RYE Ry tggreto?&JlrrV:? Bh hg’vilgiggﬁ/l%qo YNE&hs.
f educed pressure and igﬁe resu ilnggsus nsioni's

Ingertainfiheatedaspcts ofthe invgttionthé R* whits aue-hydrotyd (v@Enwieraindhe

a i D i |
compounds EREBLP) Rl R i K AL
corresponghing yidgtyl/carbexyiate anipm.d¢eR2 tan kehf op dinBDsaps to form a compound
having a (AHdeE BlduhSds sRhwh Bo@esi red 20 product as the

hydrochl oride salt. 111 NVMR (250 MHz, DMSO-4) 8 ppm
8.02 (Rty J=2. 4 Hz), 7. ~/ 53 (11 H m,
5.96(1 Hlt hid), 5. 24(4 H s). JirL - VsF m{j\336 [ MiHr .
Prepar &ti off o LT OTOH T N NN

[ (3, 5-bi s- Fenzgloxy- pyri di ne- 2- gar bgny1) - an?no] -acetic
. .aci,d pet B\él ester (3): To a solution of
wherein Ry Ry, Bi, 3,565z 2o Ry canbrei independenty clyssy i any awingdetGlother@ise

taught hefefh Hh Sespédk-td 1 BInbodims bFFdMuA PO M) at 0C under N2
" ei S addedSpdi i sqpr og‘})?et t51yl a%e 11.35 nL, 65.1 nunol),

Anotherexgmplor ¢ ARaluiss FopRaupdswhernip R'ds Sodh lintatebrambed,)or
cyclic alklyPprédidéhy I'Q’Qurgtsm‘ﬂ?tllzhg ar@%ﬁoﬁy whHEh QX QR%Rhdd f@éﬂulfcﬁaré E@Iu)c

0. 294 9 2.2 nmmol ). e solution is stirred for 5
esters having,(i1-ba ligeat, Yrgcbed or gealisplkyb groups. Myen-Hmitingraxamples oHB” units
are: g, 32.6 mmol) is added. The reaction is allowed to

warmslowmy to roomtenperature and stirred 3 days.
DThe ™¥8%i on volune is partially 30 concentrated under
iy eduasoppr@sand e then diluted with Et OAc and washed

W th ur. at aqueous Nal | CO3 and saturated aqueous

‘llwadfééﬁélgégni c layer is dried (MgS®™4), filtered am

Yeaduak ek anhplds ofRinits mm@oﬂF&&ﬁfg_ Rthetein R hArtel Rorvifilal QW
ica (EtOAc: hept ane

agy 78, Ol nat ks purified over si
NRTR ’ﬁ'i’“g%i é"ﬁ{’ﬁzfgt’%c‘lﬁ%}’eﬂd(?“%?‘wanﬁ?@g (40% yi el d) of
i)t he Idedgegagdr oduct as a WO
...20084 0Q2576PCT/ US2007/ 014832 20 yellow oil. 111 NWR
B 400" 2’?““&5%}%3%%885%?1 hHt, 1= 4.9 Hz), 7.95(1
Non-limifg ekamples of R8 uhizg incid88 - 7.44 (2 H, m), 7.22 - 7.35
i)(8 Hod, 6.85 (1 H d, J= 2.6 Hz), 5.14(2 H s), 5.03
(2 H, , 4.18(2 H, d, J= 5.5 Hz), 3.69(3 H; s).
iIHPLGNEBCHg z 407 [ MtHr. 5Preparati on of
..l (3, Sz Py dr oxy-pyri di ne-2- carbonyl ) -am nol -acetic
lugﬂci d%rggftxﬂi}r ester (4): To a solution
iv] ( 3,-NHCGHG#REY| oxy- pyri di ne- 2- car bonyl ) - anmi no] acetic
aci d. ster (3.50 g, 8.62 nmmol) in MeOH (100 nlL)
V)i S agg@y;?%’@)?pd/c (0.350g, 0.862mm1l) and the reaction
viji xt-EEBYCELEM:under an at nosphere of H2 at room
: errp_sg-fg(t(%% 6 hours. The suspension is filtered
Vf?hrgg% zlﬁllizgfl_‘rf#and the filtrate concentrated under
viledud¥EHBsSH)g. The crude 10 material is purified
ixPV e nFricrf@H, MpOH CH2C12 gradient 1%to 5% to afford
1.95 g (quantitative yield) of the desired conpound as
an off-white solid. 1H NWR (250 MHz, MeOD) 8 ppm 7.62
(1 H d J=2.4H), 6.53 (1 H d, J=2.4 Hz), 4.04(2
H s), 3.64 (3 H s). HPLG-M5: mz 227 15Preparation
of
[ (3-hydroxy-5-trifl uoronethanesul f onyl oxy- pyri di ne-2-c
arbonyl)-amno]- acetic acid nethyl ester (5): To a
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15

OH 0
{[5-(4-Chl or ophenyl) - 3- hydr oxy- pyri di ne- 2- car bonyl ] -am
ino) acetic acid nethyl ester: NWVR (400 MHz, CDC13) 8
pm11.77(1 H, s), 8.36(1 H, t, 1=5.5 Hz), 8.23(1 H,
“@@0&001578 Hz), 7.44- 7.49(2 H, mnm), 7. 3BCT/UR007014832
H m, 4.20(2 H d, J =5.9 Hz), 3.76(3 H, s). HPLC20
M5: mz 321 [MfHr. OH O
1[ 5- (2- Chl or opheny1) - 3- hYdr oxy- pyri di ne- 2- car bony1J- am
i no)-acetic acid nethyl esjgser: 25NWVR (400 MHz, MeOD) 6
ppm 8.10(1 H, d, J:18Hz) 7.46(1 H, dd, J = 7.5,
). 4H29N[CTI(633)2]2,7 35 (4 H, , 4.11 (2 H, s) 3.68(3 H,

ﬁ%os@k%é@%@%%éz 22 OH

{iD5- (NHcyclopiopgily 1) - 3- hydr oxy- pyri di ne- 2- car bonyl | - am

%ngq @%ﬁet Cm‘agfe og)ﬂze uglt%ge@a%egofnpuﬁn 5%51”;_'/? hasggc %,—eli,?a —

NR“R"Han(ﬁRT"\hnéRﬁ’ ate taken tdg):t,heﬁto G&rm a din@baving fromiBto 77AGNE, Whekein the

7.2¢ (.2 .H
non- hm nsmg %xa?pgé %'g} Huz L)nc]u _1{%-:l-xjaWE%)BBI-Yﬁmrﬂlgm.-l-iéependm-
1-yl, pip€k4zin-1-yl, and morpholin4-yl.
L(C%ﬂ%@ég?’? \C~¥tla1 ghe( %@%@% 1%;6 g%{&lza (1? 4 %sdaI uhit t%atclu#(b ﬂﬂ%?l%‘iﬁ?ﬁ atom
of the cadbtz:gyamme@u;ﬂopp@'mdghbbﬁng tarbbnyd rroup. BG§ fypidally a C}-Cdor;-Cy

organic [%J}JPg gmﬁg(n %T{;lf_flgasdlﬁﬁcxitsilg ggrﬁﬁrj‘s’z:s é"] 8 c‘?‘r(rgldrﬁ%pg‘f]rnajlyish%tifxted
methylepp ymitshayiwg tee farmula: = 5. 9 Hz) "3.75 (3 H, s), 235 (3 H,
s) HPLC—I\/IS adz 301 L
(P- roxy- 5- (4-i sopropy phem}'_) pyri di ne- 2- car bonyV\&m
where:nulicmo§nda% enfeceagl nruﬂenmdhrytly HySlengenyCi-CallirkRVR radhed/kikyl, or phenyl,;
g@g 1.88(1 H, s), 8.54(1 H, t, | = 5.6 Hz),
and the %)S%'Hg%ﬁ 1.8 Hz), 7.55- 7.60(2 H n), 7.54(1
441 e:élmpje ef Dunits-inyludes 13éfs w‘hem:ﬂ(lgs ppd R}® arelb@b hgdregerand the
, 2.93 - 23.07 (1L H m, 1.33
mdexnfsé’%‘f,ﬁtg@%mg‘%oﬁ  tiinl 25 7 0000 [M4r. 03i 0
{[5- (4- Et hylphenyl) - 3- hdeny pyri di ne- 2- car bony1] - ami

and are fé@érreaqs héﬂ(émaa%'n‘?etﬁﬁéﬁmlm«?:%‘ﬂts tsb Moﬁﬁ ggﬁg(gi&dg G%glg 11345

ppm

Sfmcmffdshownbeb“e Hz), 7.56(2 H, d, | = 8. 2 Hz), 7.53 (1 H,
d, J = 1.8 Hz), 7.86(2H d, :85Hz),4.30(2 H d,
J WD 2008/ 002576PCT{ US 07F‘b1 32 23 = 5.8 Hz), 3.85

(3 H ). 2.75(2 Hy

= *1.31 (3 H t, J =
7.6 Hz). HPLC MB:

th 3150[ M+

wherein R, R', R, X, Y, and R® can be independently chosen in any manner as otherwise taught
herein with respect to the compounds of Formula (I).

Another example of: L units includes units wherein R% and R® are each hydrogen or
methy! and the index n is equal to 1, these units having the formula:

—CH(CH3) or —-C{CHj3)o—.

A further example of L units includes units wherein all R® and R® units are hydrogen

and the index n is equal to 2, these units having the formula:
—CH,CH~

and are referred to herein as ethylene linking units.
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OH 0

5{[ 3- Hydroxy-5-(3-trifluoronethyl - phenyl)-pyridine-2-¢

ar bonyl kam no) -acetic acid nethyl ester 111 NWR (250
wokipgn@D613) 5 ppm 11.91(1 H, s), 8.48 (1 Hpctuszoro@sst

Hz), 8.37 (1 H d, J =1.8 Hz), 7.60 - 7.92 (4 H m,

7.54(1 H d, J =2.1H), 4.31 (2 H d, J =05.8Hz),

3.86 (3 H s). HPLC-Ms: tn/z 355 [MHr. NC OH O

([ 5- (4- Cyanophenyl) - 3- hydré)xy pyri di ne- 2- car bonyl ] am n

obaceti e acid nethyl estef® 1H NMWR (400 MHz, CDClS 5

 pPSipbugilit i ofhoo @uﬁ%ﬂmﬁnﬂwﬁ%ﬁ% i 544
nitrogen apnHanhe hydrogen ¢rla G-Celorgnic sbsHBichiz jychds 2 C1{C alkyl droup, such
as methy[ o7 Sﬁ-dr'@aloaﬁcy?, Qich da Fihuodohlbfity ! Boup. Nk 312 [ MrHr.

The Sorppougs abirarda() @n by dresnjzedyinto d veeal 2atsgorizs i the strictly
non-hml%%%ﬁﬁ&te'o@‘ d@s%hgln%‘%}tg%htn?e?ﬁ st a}mt!:gl%ase%é’% e Brepargtion of

subgenerptbf.)}e corgpcgg(iq_wpqgm(jhe §pope of ]Q)rm)a (I8ha2¢eingd exg)asslysex_m(pllf Bt
herein. 'ﬂns %emﬁorgaﬂ”ga)tmn {8 %‘c cﬁes qﬁs%oﬂnipl? &%mlg_'}sl&]rzgpé%#%

mcreaseri—Pr dgcregsed b@oiggw&l)efﬁcacsewttb Zespect &) anyHPitiE ¢uBponmds @ LAmpositions
Ofmatte:[d%&qﬂedhgénp WO 2008/ 002576PCT/ US2007/ 014832 24
- Car barmoyl pheny1) - 3- hydr ox ridi ne-2-carbonyl
Onsml bggnug pE a@p@pmhyf F &) wﬂtqﬂwqmnmﬁving
formula; DMSO- d6) 8 ppm 12. 30(1 H s), 9.54(1 H t, J =6.0
Hz), 8.61 (1 H d, J = 1 8 Hz), 8.29(1 H, s), 8.18(1

H br s), 7.98(2 F—“I 8. 1on) 7.84(1 H d, J =
1.7 Hz), 7.62(1 H, 1,?,8 ' 7.53 (1 H, br s),

4.12(2 H, d, J—6O ), SPIRS) HPLC-MS: mh 5
330 [MHr. OH O Ol {(3 Hydroxy 5[ 3-(pyrrolidine-

which cath be @rﬂi&@é}i&ﬂﬁkalﬁhﬁﬁéwlﬂedﬂwﬂm&hﬁ Qstér 6&[&@% Havin g the formula:
-am no) -acetic ag%d net hyl ester. '"H NVR (250 MHz,

CDC13) 8 ppm 11 Ns) 8.&44(1 H t, J = 5.3 Hz),
108.35(1 H, s), 7. 8, a7 - 7.70 (4 H m,
4.28(2 H d, J:57Hz) 3. 3(9% s), 3.64 - 3.76 (2
H m, 3.42 - 3.55 (2HH,On), 1.84 - 2.07 (4 H .

wherein RldhiEs 845 bei sll'.ikst{ﬁl&éd bﬂ\ﬂdsﬂl%stzuﬂiﬂ phenyl, Smn-lrl]mmn%]ex%m le.'(s:l of which are

cl.opr.opanecar bonyl - am no) - pheny ydr oxy- p
desmbe‘?/{nsrcﬁ%}?e{%mé’é Sﬁyl | -amino). 15 acetic acid methyl
ester: "H NWR (250 MHz, CDC13) 8 ppm 11.80 (1 H, s),

8.45 (1 H, brs)829( 7.65 - 7.88 (2 H, m,
7.29 - 7.60 (4 H 4.18 _11,)151-3@(3 H in), 3.83(3 H s),

No. .05 - "R17(2 H | nip. O[81 - 0.98 (2Fl, M. HPLG Mg
III :\V‘I'lrll . ||| | OV ed
! 3he%v u°5 %‘Swnd 25 pr epar e 759 YR PReny s
2 “yaBdltmmqmyhyl 3- hyaﬁoxy pyri di RearBar@piseayll 1- am no
DCL I O.bl u 1 Ul. 1 i t h
3 Aeiyoronbe X’ QE. 38 and di - buzt‘ﬁrg?q’wlgiﬁ“?ﬂ’e in DVE and
4 1ea12+uhgﬂﬂ13nyn xt r @gt o] 1402 Gazirldifle-Wearbdfylfshenyln a
nnnnnnnnnnnnn O a)
3 Qé’ VEB? 5{5{} 483- B3H- et r Fpitidng - carbaayhinhenyl i di ne- 2
6 caﬂbmmtdﬁheﬁin no) - 0etf ¢ asl(@ii@hiYlca®dhliphenfl NV
40(\ MNelz PVEO-—-ci16)—8 ralaal 12 33 (1 H, H,
7 ¥ “é’a%"PI‘e‘Fﬂ) Wo! 2008/ R SRy RTAG 5
8 3-cyanophenyl 32 3-(azetidine-1-carbonyl)phenyl
9 4-cyanophenyl 33 4-(azetidine-1-carbonyl)pheny!
10 2-methylphenyl 34 2-(pyrrolidine-1-carbonyl)phenyl




25 8.62(1 H d, J = 1.8 Hz), 8.43(1 H, s), 8.14(1 H,
d, J =7.9 H), 805(1H d, J =8.1 H), 7.83 (1 H,
d, J =1.9 HZ), 7.76(1 H t, J 7.8 Hz), 4.12 (21!, d,
J=6.1H), 3.69(3 H s). HRLGMS: rn/z 355 [ MrH|

WPSIQOP@Gpurposes of descri bing synthetic nB¢TBERE07/014832
anot her nental subgenus of the conpounds of Fornul a
(1) have the fornmula: It OH o wherein R units which
are substituted or unsubstituted heteroaryl,
non-limting exanples of which are described in Table
H herein below 10 TABLE 11 No. R No. R 49

11 E)Xr Isdhlélhﬂlpyl&nﬂS thi :ﬂ!; olf- 2- y@yﬁ@h?menelaarbdﬁygﬂhaﬁgl _
045 Are A |6 [ 1 o AGepoidpr gty )"
13 BYri DMetiyiphényll 63 i:ml dazoiz{ﬁpyﬂdnﬁmmfhonylgbh&nﬁ y1l([63
14 3-ethylphenyl 38 3-(piperidine-1-carbonyl)phenyl

15 4-ethylphenyl 39 4-(piperidine-1-carbonyl)phenyl

16 2-methoxyphenyl 40 2-(acetylamino)phenyl

17 3-methoxyphenyl 41 3-(acetylaming)phenyl

18 4-methoxyphenyl 42 4-(acetylamino)phenyl

19 2-ethoxyphenyl 43 2-(ethanecarbonylamino)phenyl

20 3-ethoxyphenyl 44 3-{ethanecarbonylamino)phenyl

21 4-ethoxyphenyl 45 4-(ethanecarbonylamino)phenyl

22 2-iso-propoxyphenyi 46 2-(cyclopropanecarbonylamino)phenyl

23 3-iso-propoxyphenyl 47 3-(cyclopropanecarbonylamino)phenyl

24 4-iso-propoxyphenyl 48 .| 4-(cyclopropanecarbonylamino)phenyl

Such compounds can be prepared by the procedure outlined in Scheme I and further

described in Example 1 herein below.

5 Scheme I
Cl BnO.
| =N T | Sy
v————
& CN & TN
Cl OBn

Reagents and conditions: (a) C¢HsOH, NaH, THF; microwave 190 °C, 5 hr.

BnO BnQ
Y )
re————
# e # ~co,H
10 OBn OBn
' 1 2

Reagents and conditions: (b) NaOH, H,0, MeOH; reflux, 16 hr.



furan-2-y1 55 isoquinolin-l-yl 64 furan-3-yl 56
i soqui nolin-3-yl 65 thiophene-2-yl1 57 isoquinolin-4-yl
66 thi ophene-3-yl The conpounds enconpassed
woi2edsiosestdhe conpounds descri bed i medi at el y palraseoozeuassz2
be prepared by the procedure outlined in Schenme | and
described in Exanple 1 herein above. 15The procedure
outlined in Schene | can be nodified by substituting
in step (f) other reagentg for 3-chl orophenyl boronic
acid. Non-limting exanples of substitutes include 3-

(thi azeso2- enyl bor oni @drfgj
3- (t hi azol|} 4- yephenylbhoponi c fci t higpazol - 2-
yOphenyl bo cagi d, 4-(thia _ _ gy oni ¢

acid, 3-(imggdazol-2-yl)phenyl bokon
4- (i m dazgl - 2- yOphenyl boroni ¢ aci d,
3- (furan-2-yl) phenyl boronic acid,33-(furan-3- 20
Ry4gehie ayd baidatiting: @F GHhOMAHCI, EDCI, HOBt, DMF; 0 °C to rt, 3 days.
3- (t hi ophene- 2-yOQphenyl boronic acid. The follow ng are
non-limting exanples of such conpounds. WO

2008P I@F’CT/ US2007/ 014832 &
[ (5- Hyfir oxly- [ 31 3133i pyr idiny1-6-carb noj - acet |
c acid erotit,l NVR (250

11.80(1 &k, &), 8.87(L H, d, J = 1. 34l 8.70(1 H dd,
J =548 1.6H), 8.45(1 H t, .1=58 H,), 833 (1
H d, J= 1°9 HzZ), 7.91 (1 H ddd, J =78.0, 23, 1.7
Hz), 7. Reapdntdhndkonditionst (@ Hiz Pd/C/MEDH, It 6 hddd, J =
7.9, 4.8, 0.7 Hz), 4.28(2 H, d, J = 5.8 Hz), 3.83 (3
H s). HPLCG-MS: miz 288 [MHr. OH

101q dr oxy- [@, 31bi pyri dfsfyd<®t ~ponyl ) - gmi no] ace
tic netfyl IEster:—H—-NI\/R &250 iz, CDS%S) 8 ppm
8.70- § 7 - oQCH849 (1 H, t, J . T G -
7.92 (8mH Om), 7.31 - 7.39 (1 H m,0 (2°H d, J =

lg 288 [MrH 4. OH

15[ ( 3R¢3gants ayd gonghtiangs (d) (CF58Q)NyeHs MR Hz rig 3¢ Bony| ) - am

i noFacetic acid nethyl ester: H NVR (250 MHz, CDC13) 5

ppm 11.90(1 H, s), 9.32(1 H, s),.9.00(2 H s), 8.45 (1

H br s), 834 (1 H d, J=1.87Hz), 7.53(1 H d, J =

1.8 Hz), 4.29(2 H, d, J=5.7 3.84(3 H, s).

FIStGMB: l 289 [ MgH| t
H

5.8 Hz), 3.83 (3 H, s). HPLC-MB: ni
0

A i 0
O 0 N .
d OCH; ﬁ\v/ﬂ\OCH
OH O ?
: OH O
5 6

Reagents and conditions: (f) 3-chlorophenylboronic acid, Pd(dppf)Cl,,
K3POq, dioxane; 85 °C, 16 hr.

EXAMPLE 1
{[5-(3-Chloro-phenyl)-3-hydroxy-pyridine-2-carbonyl]-amino}
acetic acid methyl ester (6)

Preparation of 3,5-bis-benzyloxy-pyridine-2-carbonitrile (1): To an 80 mL microwave
pressure vessel is charged dry THF (30 mL) and benzyl alcohol (6.32 mL, 61.1 mmol). The
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[ (3- Hydroxy-5-isoqui nolin-4-yl-pyridine-2-carbonyl)-am

inc]-acetic acid nethyl ester: 113 NWR (250 MHz,

CDC13) 5 ppm 11.80(1 H, s), 9.38(1 H, br s), 8.51 (2

H t, J =57 H), 827(1 H s), 813(1 H d, J=7.2
W3008/8025¢ - 7.93 (3 H, m, 7.51 (1 H, s), 4PEH/U§2007414832

d J =57 Hz), 3.8 (3 H s). HPLC-MS: raiz 338

[MtH . WD 2008/ 002576PCT1US20071014832 27

0

[ (3- Hydroxy-5-thiazol - 2-y{g pyri di ne- 2- car bonyl ) - am no]
-acetic acid nethyl ester: ill NVR (250 MHz, CDC13) 8
solution 1BRBbIE 1030 ard, sodjum Bydsibe 12.44 gdf a 0% disp8rsign)in ngngal ail, fl.1

mmol) isgtigg%ih mgytl%%g.'q)g (rtia%él’orlx_' H}ig@reiis ﬁuaﬁ%ﬂﬂ)ﬁleg Eozggxﬂ-_ln %) JOQIF ‘i

temperatﬁ-e&vit}ﬁzéfﬁci&t%tilﬁ'&g(lﬂltil-lthe&)voluﬁlElL615 HySrogen as @3ses] (Fibp(Folution is re-
ot he 0 ubgenus. .of i
oot 8 5 S e 2SR (LU0 AP BURs Sfod bty
is transfét\ﬁﬂ &@Pﬂmﬂomrmmimm migrosste reastardo 690 HRSHB Y iand helg for 5
enyl., non-limti exangl whi '

. RSB SR T P ol nd s o
diluted vigltzkf E;mwmu 2enhydd with M, 0fMDirarsphuraed Sepediedhdhy|

. -car 4- .
orumis s SRR Ay Al LTI s e,
brown soliza reruidepbiihisipuiifie@ovdrisiice (E@ArthepBne, aradientilef 19d:0)40
afford 8.6 Cga@mr}){els]&)ooq%ﬁ"é/ Jlesired compound as an orange solid. '"H NMR. (400 MHz,
CDCls) 8 ppm 7.96 (1 H, d, J= 2.2 Hz), 7.25 - 737 (10 H, m), 6.78 (1 H, d, /=22 Hz), 5.10 (2
H, 5), 5.03 (2 H, 5). HPLC-MS: m/z 317 [M-+H]".

Preparation of 3,5-bis-benzyloxy-pyridine-2-carboxylic acid (2): To a solution of 3,5~
bis-benzyloxy-pyridine-2-carbonitrile, 1, (26.0 g, 82.3 mmol) in MeOH (217 mL) is added 30%
w/v sodium hydroxide (320 mL) and the reaction mixture is refluxed for 16 hours. The solvent
is removed under reduced pressure and the resulting suspension is acidified with conc. HC until
the pH is between 1 and 2. The precipitate that results is collected by filtration, washed with
H,O (10 mL) and dried overnight in a vacuum oven to afford 30 g {quantitative) of the desired
product as the hydrochloride sait. 'H NMR (250 MHz, DMSO-d5) & ppm 8.02 (1 K, d, J=2.4
Hz), 7.29-7.53 (11 H,m), 5.96 (1 H, brs), 5.28 (4 H, s). HPLC-MS: m/z 336 [M-+HT".

Preparation of [(3,5-bis-benzyloxy-pyridine-2-carbonyl)-amino]-acetic acid methy] ester
(3): To a solution of 3,5-bis-benzyloxy-pyridine-2-carboxylic acid HC , 2, (8.06 g, 21.7 mmof)
in DMF (100 mL) at 0 °C under N; is added diisopropylethylamine (11.35 mi,, 65.1 mmol), i-
(3-dimethylaminopropyl)-3-ethylcarbediimide (EDCI) (6.23 g, 32.6 mmol) and 1-
hydroxybenzotriazole (HOBt) (0.294 g, 2.2 mmol). The solution is stirred for 5 minutes and
glycine methyl ester hydrochloride (4.09 g, 32.6 mmol) is added. The reaction is allowed to
warm slowly to room temperature and stirred 3 days. The reaction volume is partially
concentrated under reduced pressure then diluted with EtOAc and washed with saturated
aqueous NaHCOs and saturated aqueous NaCl. The organic layer is dried (MgSOa), filtered an
concentrated under reduced pressure to afford a yellow oil that is purified over silica
(EtOAc:heptane gradient 1:1 to 1:0) to afford 3.5 g (40% yield) of the desired product as a
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72 4-chl orophenyl 96 4-(aziridine-1-carbonyl)phenyl 73

2- cyanophenyl 97 2-(azetidine- 1-carbonyl)phenyl 74

3- cyanophenyl 98 3-(azeti di ne-1-carbonyl)phenyl 75
wo-20pansmhenyl 99 4- (azeti di ne- 1-car bonyl ) phremryis2066014832

2- et hyl phenyl 100 2-(pyrrolidine-1 -carbonyl)phenyl

77 3-net hyl phenyl 101 3-(pyrrolidine-1-carbonyl)phenyl

78 4-net hyl phenyl 102 4-(pyrrolidine- 1

-car bonyl ) phenyl 79 2-et hyf phenyl 103

2- (pi peridi ne-1-carbonyl)phenyl 80 3-ethyl phenyl 104

yellow o} @Pmﬁigt@bmﬂmmﬂ rﬂ@hﬁwh t, W2 4.9 Hz), 795 (1 H,d, /= 1.8
2008/ 002576PCT/ US2007/ 014832
Hz), 7.38 - 7.44 (2 H, m), 7.22 - 7.35 (8 H, m), 6.85 (1 H d, J=2.6 Hz), 5.14 (2 H, 5), 5.03 (2

H,s), 4.18 (2 H, d, J = 5.5 Hz), 3.69 (3 H, 5). HPLC-MS: m/z 407 [M-+H]".

Preparation of [(3,5-dihydroxy-pyridine-2-carbonyl)-amino]-acetic acid methyl ester (4):
To a solution [{3,5-bis-benzyloxy-pyridine-2-carbonyl)-amino}-acetic acid methyl ester (3.50 g,
8.62 mmol) in MeOH (100 mL) is added 10% Pd/C (0.350 g, 0.862mmol) and the reaction
mixture stirred under an atmosphere of H; at room temperature for 16 hours. The suspension is
filtered through Celite™ and the filtrate concentrated under reduced pressure. The crude
material is purified over silica (MeOH:CH:Cl; gradient 1% to 5%) to afford 1.95 g (quantitative
yield) of the desired compound as an off-white solid. 'H NMR (250 MHz, MeOD) & ppm 7.62
(1H,d,J=2.4 H2), 6.53 (1 H, d, J= 2.4 Hz), 4.04 (2 H, 5), 3.64 (3 H, 5). HPLC-MS: m/z 227
[MA+H]".

Preparation of [(3-hydroxy-5-triﬂuoromethanesulfonyloxy-pyridine—2—carbonyi)-gmino]-
acetic acid methyl ester (5): To a solution of [(3,5-dihydroxy-pyridine-2-carbonyl)-amino]-
acetic acid methyl ester, 4, (1.95 g, 8.62 mmol) in MeOH (60 mL) is added
ditsopropylethylamine (DIPEA) (1.62 mL, 9.3 mmol). The mixture is cooled to 0 °C and N-
phenyl triflucromethansulfonimide (3.32 g, 9.3 mmol) is added. The resulting solution is slowly
warmed to room temperature and stirred for an additional 16 hours. The solvent is removed
under reduced pressure and the crude material is purified over silica (EtOAc:hexane 1:4) to
afford 2.27 g (73% yield) of the desired product as an off-white solid. 'H NMR (400 MHz,
CDCL) 8 ppm 12.17(1 H,s),827 (1 H,t,J=5.5Hz),8.08 (1 H,d,/J=2.2Hz), 728 (1 H,d,J
=2.2 Hz), 4.24 (2 H, d, = 5.5 Hz), 3.82 (3 H, s). HPLC-MS: m/z 359 [M+HT".

Prepa'ration of {[5-(3-chloro-phenyl)-3-hydroxy-pyridine-2-carbonyij-amino}-acetic acit
methyl ester (6): To a degassed solution of [(3-hydroxy-5-trifluoromethane-sulfonyloxy-
pyridine-2-carbonyl)-amino]-acetic acid methyl ester, 3, (0.30 g, 0.84 mmol} in 1,4-dioxane (10
mL) at rcom temperature under N3 is added 3-chlorophenylboronic acid (0.196 g, 1.26 mmol),
Pd{dppNCl; (0.068 g, 0.0084 mmol} and K3PO4 (0.195 g, 0.92 mmol). The resulting suspensior.
is heated in a sealed tube at 85 °C for 16 hours. Afier this time, the mixture is cooled to room
temperature and concentirated under reduced pressure. The residue is then treated with 1M HC1
(1 mL) and diluted with EtOAc. The organic layer is separated, washed with HO, saturated




81 4-ethyl phenyl 105 4-(piperidine- 1 -carbonyl)phenyl
82 2-net hoxyphenyl 106 2-(acetyl am no)phenyl 83
3- met hoxyphenyl 107 3-(acetyl am no)phenyl 84
4- met hoxyphenyl 108 4-(acetyl am no) phenyl 85
WO 2WHWRSTPhenyl 109 2- (et hanecar bonyl ani no) pRERYS208714832
3- et hoxyphenyl 110 3-(ethanecar bonyl am no) phenyl 87
4- et hoxyphenyl 111 4- (et hanecarbonyl am no) phenyl 88
2-i so- propoxyphenyl 112
2- (cycl opr opanecar bonyl ammo) phenyl 89
3-1s0- propoxyphenyl 113
aqueousIN{T\ual oprcepaned amdeo reducmt pressyiae e cB@e material is purified over

silica (E%C)L\%%é&gr?epf)fy Hjﬂg péélultlzzll% ‘s"olid can be crystallized from EtOAc/heptane to afford
0.143g (53% yield) of the desired compound as a colorless solid. 'H NMR (400 MHz, CDCl) §
ppm 11.77 (1 H, 5), 8.36 (1 H, t,/=5.7Hz), 824 (1 H, d, J= 1.8 Hz), 7.50 - 7.53 (1 H, m), 7.38
-7.42(2H,m), 7.34-7.37(2 H,m), 420 (2 H, d, /= 5.9 Hz}, 3.76 (3 H, s). HPLC-MS: m/z.

The procedure outlined in Scheme I can be modified by substituting in step (f) other
reagents for 3-chlorophenylboronic acid. Non-limiting examples include 4-chlorophenylboronic
acid, 2-chiorophenylboronic acid, 2-flucrophenylboronic acid, 3-fluorophenylboronic acid, 4-
fluorophenylboronic acid, 2-methylphenylboronic acid, 3-methylphenylboronic acid, and 4-
methylphenylboronic acid. '

The following are further non-limiting examples of compounds encompassed within first

aspect of Category I of the present disclosure.

I
g\i
a OCH,

{[5-(4-Chlorophenyl)-3-hydroxy-pyridine-2-carbonylj-amino}-acetic acid methyl ester:
'"H NMR. (400 MHz, CDC13) 3 ppm 11.77 (1 H, 5), 8.36 (1 H, t, J = 5.5 H=),8.23 (1 H,d,J= 1.8
Hz), 7.44 - 749 (2 H, m), 7.38 - 7.42 (3 H, m), 4.20 (2 H, d, = 5.9 Hz), 3.76 3 H, s). HPLC-

MS: m/z 321 [M+H]".
N
%svﬁm

{[5-(2-Chloropheny1)—3-hsrdroxy-pyridine-z-carbonyl]-amino}-acetic acid methyl ester:
"H NMR (400 MHz, MeOD) & ppm 8.10 (1 H, d, J = 1.8 Hz), 7.46 (1 H, dd, ] = 7.5, 2.4 Hz),
7.30 - 7.35 (4 H, m), 4.11 (2 H, 5), 3.68 (3 H, 5). HPLC-MS: m/z 321 [M+H] .
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4- (cycl opr opanecar bonyl am no) phenyl The
conpounds descri bed i medi ately above can be prepared
by the procedure outlined in Schene |l and descri bed
wORBNRT € 2. Reagents and conditions: (pak/uSaiokh14s32
H20/ THF; rt, 1 hr. 10EXAVPLE 2
{[5-(3-Chl orophenyl) - 3- hydr oxypyri di ne- 2- car bonyl ] am n
ol -acetic acid (7) Preparati on of
1[ 5- (3-chl or ophenyl) - 3- hy roxypyri di ne-2-car bonyl ] am n
obacetic acid (7): To a s [ ution of
([ 5-(3-chl oro-phe - 3- hydr oxy- pyri di ne- 2-carbonyl ] -a
m nobacetic acid 1 hyl ester, 6, (0.163 g, 0.509
mmol) in THF (5 nl) edylM NaOH (1.5 m, 1.27
nmol ) and the reaction F Skkrred at room
tenperature for 1 hour. e solution is acidified

{fgS(hrmolrMHé@l)b&yakky-ﬁyhamacﬂ w&ynmﬁ@dmﬁd e¢id hegiyt eder:

pressure and the re sol id_suspen

'H NMR G50 M csoRib b arm 1 B8 F 9 Braed] Bt e s oS (L4 T =21
Hz), 7. ssd—H @ﬁz@@éoﬂmmil .8r-eg 130, 7. B7 CROT @NE[ @), aksunglsa (2 H, m),

essure. The crude material is triturated

336(3%\& HP&%%fWZa}%JM"‘}Hf MeOH to afford WO
2008/ 002576PCT/ US2007/ 014832 29 0.10 g (64% yi el d) of
the desired prodyct as a colorless solid. "H NWVR (400
MHz, MeOD) 5 ppn18 (1H, d, J= 1.8 Hz), 7.47(2 H, d,
J=1.8 Hz), 7.30-7. N WL, .07 (2H, s). HPLQWVS:
mz 307 [ MtHr  5The f ol ' gurther non-limting
exanpl es. CI HO0 oH O

GRS R R RO RN R 2N B Pl Gio Gt BT e

'"H NMRA400)MHE, 613513) 3 ppmBlll. T2 1 Y, s) 8.35(1 81,4, J4z5.1 m)mgzqmi, Hy=18

Hz), 74445&%%1%@%})3540?@% ft b%*@?f Pofit)a, 14 P82, F102 1, 4,5

= 5.9 HzY, 355 ((2 HH), QBGQmHny)l}E’B@MSr oy IO rIMIEHIE- 2- car bonyl ] ami n
ol -acetic acid: '"H NWR (400 MHz, MeOD) 6 ppm 8.10(1 H,
d, J= 1.8 Hz), 7.40-7.56 (1 H, n), 7.09-7.40(4 H m,
4.07 (211 15 s). WPLC-MS: mz 307 [MtHr. OH O
1[ 5- (4- Fluor opheny -hydroxypyridine 2-carbonyl]amn
ol -acetic acid: 'H MHz o DMBO-4) 8 ppm 12.39(1
H hr s), 9.38 (1 H, t, .ﬁ&/ﬁ&k 8.53 (1 H d, J=
2.1 Hz), 20 7.91 (2 H ddu d= 8.8, 5.5 Hz), 7. 74(1 H,

{E‘ %‘] Toky -%--('11_-|Z Fﬁ@p@%&ﬁlﬁ% é[] h%)gn Emméth%&?c ddid xqcthyl

ester: 'FORDER QB30 MEECD ISR 0188 8PH3YE), 8.54 (1 H, t, T = 5.6 Hz), 8.38 (1 H, d,

- 1.8 Hal o3 OB gt | Ho) g Moy STa2 1 BRI, -
5.8 Hz), 385 (THES), 2.93 H3.09)(} HYnB31.4D(GH, i J <IE0 HZMIIFHI;Q-MSZ N6 329

<(2H, d, J= 8.05 Hz), 4.10(2 H, s), 2.31 (3 H, s).
ML M. iz 287 [ MrH .

=N o
& H\J\ocu,
oH O
{[5-(4-Ethylphenyl)-3-hydroxy-pyridine-2-carbonyl]-amino}-acetic acid methyl ester:
'H NMR (250 MHz, CDCly)  ppm 11.86 (1 H, 5),8.51 (1 H, t, J=5.8 Hz),837 (1 H,d, J= 1.8
Hz),7.56 (2H,d,1=82Hz),7.53(1 H,d,J=18Hz),736 2H,d,J=85 Hz),430(2H,d,J
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)-acetic acid: IFINWVR (250 MHz, DVMBSO-d6) 5 ppm 12. 40
1 H s), 935 (1 H t, J=6.1 Hz), 8.52(1 H d,J= 2.1
WQ3008/02576 (2 H, d, J= 8.2 Hz), 7.71(1 H, d, POEUS20§7/014832
Hz), 7.38(2 H, d,J=8.2 Hz), 4.02 (2 H d, J= 6.1 Hz),
pr

OH 0
([ 5- (4- Et hyl pheny1) - 3- hydr oxypyri di ne- 2- car bonyl | am no
(

2
2.68 (2 H q, J=7.6 Hz), 1.22 (3 H t, J=7.5 Hz).
HPLG-MS: mz 301 [MrH[t. OH O
1[ 3- Hydr oxy-5- (4-i sopr opylzghenyppyri di ne- 2- car bonyl]am
inol -acetic acid: Ili NVR (250 WHz, DVSO d6) 8 ppm
= 5.8 H#A)23.89 (1 Htk), 3.5 (DH3G JE17.6{Hz),, 1311:(361,2,}12736 I&)sﬁ%‘EQMS iz 315
o=, 1 8 He), 7.70(2 H, d, J= 1.8 Hz), 7.76 (211, d,1-=
8.2 Hz), 7.41 (2 H d,J= 8.2 Hz), 4.02(2 H, d, J= 15
6.1 Hz), 2.97(1 H mJ=7.0 Hz), 1.25 (6 H, d, J=7.0
Hz). HPLC-Ms: niz | 315. oH O
f[3-Hydroxy-5-(3-trj orQmnet hyl ghenyl ) pyridine-2-carb
onyl I am no}-aceti & aci d:] 13-1y NVR (250 MHz,
DI\/ISOd6) 8 ppm 12.42 (1 ,®@m4l (1 H t, J=6.4
8.61 (1 H d, J= 20198 +z), 8.10 - 8.22 (2 H m,
g:’:3%(&0)@—5-@3-ﬂrﬁlubrcﬁnéﬁﬂhph@nﬂﬁpynin&ﬁ-cé&ohyl]-ﬁi'unoqnaﬁ&xc(a?::d

methyl extyR ,‘U@g\ﬁ@@r g‘%&%@w B4o1T (1 H, LY (N o] mR37

d{l[=51 é‘kz%mpﬁ@ hysdroxy RyT £ dinez)24.8 8 (DENY, 1]-a58 1),
(5 tic acid @@&(4(0 I\/H}zl I\/EOD))28 pgms 38 (1
336(3H S)df’if’}c-l‘_{fssmﬁzéﬁ 783 (4 H, in), 7.56(1 H, d, I=

1.8 Hz), 4.06 (2 H s).. HPLGMS: rth 298 [MH. NC
OH O

([5-(3- QIanophenyl)

ydr oxypyri di ne- 2- car bonyl | am no
}-acetic acid: I1i MHz, eDVMS0- d6) S ppm
12.40(1 H, s), 9.40(1 H = ~dofuHz), 8.59(1 H, d,
J 1.71 Hz), 8.37(1 H, s),a8.49(1 H, d, J=7.77 Hz),

ﬁs@i%%nppﬁe{nyﬂ }-hyﬁ%%lne%g%‘%ﬂ Hra!‘l]xo} doc a!:'ié)m?hyx ester:

'H NMRIPLID MLz, CDC1:3 8 piiEE3. (1 FO),3.36 (1 H, t, ] = 5.12 Hz), 8.26 (1 H, d, T =

183 B 070 2 7RG Hapb @ P00 T R Th0 K o B A6 7=
549Hz),mrva(ZiBEs)(HPIccm m&slgnﬁ&m H t, J=6.0 Hz), 8.17

(1H d J= .8 Hz), 7.47(1 H d, J= 1.8 H),
733-745(3Hm) 3.95(2 H, d, J= 9Hz) 2.22(3
» 0
ne-

5.

H s). 15 HPLC MS: 321 [ M+H] . OH

([ 3- Hydr oxy- 5- (4- iysoproppryphenygpyr i di ne- 2- car bonyl i a

m no) - acetic acid: A ALl NVR (250 Mz,

DVBO-d6) & ppm 12.36(1 H, tbris), 35 (1 H t, J=5.9

%{3 (gyagxgl(ahen?i)zﬁgh)@%c?m-pwmeﬂ-ggbg_n?)ﬁZ&rBl oh—aceélcgcﬂzr?%ﬂl:?l ester:
'"H NMR- (Zéb M}&éﬁméd-dkj 8 ﬁm 1%3@@1 H2s)Ha sdu B, §=).89)), 85549664, 1=
L8 HoRBaR bl S b A tirarbo (R, & Y e s D1 1. .71
Hz), 7.68 (1 H, t, ] = 7.8 Hz), 4.06 (2 H, d, ] = 6.1 Hz), 3.63 (3 H, 5). HPLC-MS: m/z 312

[(M-+HT".

HgN; =N
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(543- (Cycl opr opanecar bonyl am no) pheny1} - 3- hydr oxy- pyri

di ne- 2-carbonyl) -anmi no)- acetic acid: NVR (250 Mz,
wOlB@oasjs 6 ppm 12.40(1 H, br s), 10.39 (1 HcTak2009013832

(1 H t, J=6.1 Hz), 8.43(1 H d, J=1.9 Hz), 7.97(1

H s), 7.64 - 7.71 (1 H m, 7.60(1 H d, Jr- 1.8 Hz),

7.41 - 7.49 (2 H m, 3.99(2 H d, J=6.1 Hz), 1.73-

1.86(1 H m, 0.74 - 0.84,(4 H, n) 5 HPLC-MS: nifz 356

[MFH 4. OHOH O

g% C%Qﬁ%yl ﬁ&y()@ﬁf&éﬂy%ﬁﬁiﬂe—ﬁéﬁrb&ﬁﬁkéxﬁiﬁ%ﬂ!&étm RYiinskicky1

arb }am no)-acetic acid: 11-1NWVR (250

cster: 'EENBIR. @59 ML TOMSD- s P 3031 Fo 58 1CL By bl = GO Fgh .61 (1 B,
d,J=1. ﬂ;ﬁ%s%g%f'ﬂg}) h'ls%PHdbrsi-?és&%_ T=§ ﬁﬁz)ﬁ%&((ﬁ"h J@l?Hz)

7.62 (1 Hyt, b= 7310, 163 (1 B, lzrf):iléz(@ﬂ H:Jnjﬁﬂﬁz)?éﬁi(%@ ﬁPLFr) S m/s

330 [M CM:. mz 370 [M‘I'H] CHO
({3- Hydr oxy-543- (2Htetrawl-5-y1) phenyl] - pyri di ne- 2-ca
rbonyl) - am nokacetic acid: 15 1HNMR (250 MHz, DMSO- d6)
8 ppm 12.40 (1 H, s .51 (1 H, hr s), 8.50(1 H, s),
8.20(1 H s), 7.9 J= 1.5 Hz), 7.88 - 7.99 (1
‘H m, 7.72(1 H JH7.B4 - 7.53 (1 H m,
7.48(2 H, d, J= X2 1 PEtsd, J= 1.8 Hz), 638
(1 H brs), 3.54{2 H, br"Y. HPLC.MB: mz 341 [ M+H] 4.
(mmhérokaﬁ3F(pasplabne-btat@eu3éwepyll porhdtnleré qzarmmammc’)-acetlc

. | oSy |
acid metfy wher ern uni é’e('g)r(gl U%,L,‘-.FQ? 8?3 %H&&{) ut%e3
8.35 (1 Hieh et a1\, ), Noﬁl-l 1.70 (i Eignp A 2BYR & dpf = ﬁWeBza ZRSIuﬁi Hs‘)a}@c -

576 C BB pgsa Rr o beY 0Tass: 3% BN eas P

115 pyridin-2-yl 124 thiazol-2-yl 116 pyridin-3-yl 125
thiazol -4-y1 117 pyri -4-y1 126
1, 2,3, 4- tetrazok7§iy

N

H

rimdin-2-yl
N
( {5-]3-(Cyclopropanecarbonyl-amino)-phenyl1]-3-hydroxy-pyridine-2-carbonyl }-amino)-
acetic acid methyl ester: 'H NMR (250 MHz, CDCls) & ppm 11.80 (1 H, 5), 8.45 (1 H, brs),
8.28 (1 H,s), 7.65 - 7.88 (2 H, m), 7.29 - 7.60 (4 H, m), 4.18 - 431 (3 H, m), 3.83 (3 H, 5), 1.05
-1.17 (2 4, m), 0.81 - 0.98 (2 H, m). HPLC-MS: nmv/z 370 [M+H]".

OH O

The following heteroaryl substituted phenyl compound can be prepared from {[5-(3-

- cyano-phenyl)-3-hydroxy-pyridine-2-carbonyl]-amino} acetic acid methyl ester by treatment

with trimethylsilyl azide and di-butyl tin oxide in DME and heating the mixture to 140 °C, 150

W, 200 psi in a microwave reactor.

N =
A
P:;N—-N N F ﬁ\iﬂ{:ﬁ:l
OH O
({3-Hydroxy-5-[3-(2H-tetrazol-5-y1}-phenyl]-pyridine-2-carbonyl}-amino)-acetic acid
methyl ester: 'H NMR (400 MHz, DMSO-de) 8 ppm 12.33 (1 H, 5), 9.55 (1 H, t, T = 6.1 Hz),
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127 [1,2,4]triazol -5-y1 119 pyrimdin-4-y1l 128

i mdazol -2-y1l 120 pyrimdin-5-y1 129 furan-2-yl 121

i soqui nolin-1-yl 130 furan-3-y1l 122 isoquinolin-3-yl
131 t hi ophene-2-y1 123 isoquinolin-4-yl 132

Whr8HRFE- 3-y1 The conpounds whi ch enconpa®B€TARE07/014832
fourth aspect of Category | of the present 5

di Scl osure can be prepared by the procedure outlined

in Schenme Il and described in Exanple 2 herein
begi nning with conpounds waki ch are nenbers of the
first and second aspect of Category |I. The foll ow ng

8.62 (1 Hy & Jrroh8 Fizjyi8t43r(d HoxhBplddd Hh, ToifPdind8.06 (bhpdsised 1#k), 7.83
(11,0, RS B YRR OEY 0.5 68099000 oo, FH6D mia) 3,69 3 1, o) HPLC-MS:

m/z355c[l\fhid'l]a i1l NWR (250 I\/Hz DVBO- d6) 8 ppm 12.45(1 H,
s), 9.45 (1 H t, J=6.1 Hz), 891 (1 H d, J=1.8
Hz), 8.73-8.79(1 H m 8.20 (1 H d, J= 8.0 Hz),
B)r@]iq purppsesiof dpscribigz pnjhetigmgthods, appth@n merffal spb@nug_ofg;he

2-5 4.8, 0.9 Hz), 4.01 (2 H,
°°“’p°“5@‘5fﬁ°gﬁ‘%g@|ﬂ“%g@'ﬂ7§1 ‘Mz 274 [MEHt OH O
[ (5- Hydr oxy- (3 31B Hqi nyl- 6gcar bonyl ) - am no] acetic
acid: 111 NWVR (250 My, DNBO-d6) 8 ppm 12.44(1 H, br
s), 9.46(1 H, t, J= oc: H, s), 8.86(1 H,
d, J= 5.3 WD 2008/ 00 57 CT/ US2007/ 014832 34 Hz),

wherem8R Zﬁ‘s]w h Q'e 5 stlﬁ.ltgd Hztﬁlsuﬂgn%?eﬁ%e{émﬁyl ﬂ(m-ﬁm% mpzlr??gf

which ags7dpsefrp34p pn Ta erem below

5[ ( 3- Hydr oxy- 5- pyri m di n-5-y1-Pyri di ne- 2- carbony1l) - am
no] -acet 1c aci d: NMR (250 MHz, DVSO d6) 5 ppn112 45 (1
H br s), 9.45 (1 H t,TABLEDY ) 9.27 -9.33 (3 H,

M &Ng7 (L A og - 1= 1.8§N&) .1 7. 9/(L | d, J= L. 9
HZ) A 02(2 H d 1= 62 Fz) PLC-MS: .z 275 | MrH] '

49 pyridin-2-yl 58 thiazol-2-yl

50 pyridin-3-yl 59 thiazol-4-yl

51 pyridin-4-yl 60 1,2,3,4-tetrazol-5-yl

52 pyrimidin-2-yt 61 [1,2,4]triazol-5-yl

53 pyrimidin-4-yl 62 imidazol-2-yl

54 pyrimidin-5-yl 63 furan-2-yi

55 isoquinolin-1-yl 64 furan-3-y}

56 isoquinolin-3-yl 65 thiophene-2-yl

57 isoquinolin-4-yl 66 thiophene-3-yi

The compounds encompassed within the compounds described immediately above can
be prepared by the procedure outlined in Scheme I and described in Example 1 herein above.

The procedure outlined in Scheme I can be modified by substituting in step (f) other
reagents for 3-chlorophenylboronic acid. Non-limiting examples of substitutes include 3-
(thiazol-2-yl)phenylboronic acid, 3-(thiazol-4-yl)phenylboronic acid, 4-(thiazol-2-
yl)phenylboronic acid, 4-(thiazol-4-yl)phenytboronic acid, 3-(imidazol-2-yl)phenylboronic acid,
4-(imidazol-2-yl)phenylboronic acid, 3-(furan-2-yl)phenyiboronic acid, 3-(furan-3-
yDphenylboronic acid, and 3-(thiophene-2-yl)phenylboronic acid.

The following are non-limiting examples of such compounds.
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100H 0
[ (3-Hydroxy-5-isoquinolin-4-yl-pyridine-2-carbonyl kam
nOkacetic acid: ill NNIR (250 MHz, DMSO d6) 5 ppm
wa20088¢%76H, br s), 9.83 (1 H, s), 9.52(1 H, rCrdrs2007/d14832
Hz), 8.71 (1 H, s), 8.54(1 H d, J=8.1 Hz), 8.38(1 H,
d J=1.7 Hz), 7.92 - 8.13 (3 H, in), 7.73(1 H d,J=
1.7 Hz), 4.04(2 H, d, J=6.1 Hz). HPLC-Ms: mz 324
[ M EHr. OH 0 6
[ (3-Hydroxy-5-thiazol - Z-ﬁ - pyri di ne- 2-car bony1l) - am noF
acetic acid: 111 NWMR (250 WHz, DVBSO d6) 5 ppm 12.50(1
H s), 9.46 (1 H, J= 6.1 Hz), 876(1H d, J=1.8
Hz), 8.07 (1 H d\ J.=.3.2 Hz), 8.00(1 H, d,J= 3.2
Hz) 7.90(1 H d, J=-1{1.8 H), 400(2H d, J=6.1 20
HPLC-MS: iz 280

T R P A s

"H NMR QR&QvVEE) COChY mpjiﬁ 18BOK1 Hils), Br87g) |, 821 32.7(H2)1HB.78 )1 H9dd31 =

48,16 }ﬁé,)z%ﬂ4%{lh%ft(‘ﬁw¥ﬁlizgogé§)€12€7@? { gﬁég 79]1&314?%%3 3P 9,312 3,17
Hz), 7.51H2 H, d{J 3 1(NHE), 7.d5 (IJH dﬁdZJ HZ?)Q 4228. 7—H23 4828 (21HH], Jm) 3.8 Hz),
4.29(4 H s), 3.99(2 H d, J=

383(3“2*1%&)5—1‘415% 331 [ MtH 4. 5Category |1 of the
present discl osure reI ates to conpounds having the
formula: 0 ORS OH erein the first aspect
enconpasses conpound h ving the formula: OH O R
units are substituted or[‘unﬁ tituted phenyl.
Non-limting exanples #inits are 10
described in Table V het®eih bel ow. TABLE V No. R No. R
[(5'313?'&'0&}-[@3'Wy1-3%&n991a1ﬁﬁﬁ@)ﬁc?ﬁlﬁibyd mé&@41 ester: '"H NMR.

uor ophenyl 158 3-carbanpyl %h
(250 MHz, CDCl3) 8 ppm 8.70 - 8.79 (2 H, m), 8.49°(1 tJ 5.8Hz),7.72-7.92 (3 H, m),

7.31-7.39 (1 H, m), 428 (2 H, d, ] = 5.8 Hz), 3.83 (3 H, s). HPLC-MS: m/z 288 [M+H]".

T n\/ﬁ\m :

oH O
[(3-Hydroxy-5-pyrimidin-5-yl-pyridine-2-carbonyl)-aminol-acetic acid methyl ester: ‘H
NMR (250 MHz, CDCIl3) & ppm 11.90 (1 H, 5), 9.32 (1 H, 5), 9.00 (2 H, 5), 8.45 (1 H, brs), 8.34
(1H,4,I=18Hz),7.53(1 H,d,T=1.8 H2),4.29 (2, d, T = 5.7 Hz), 3.84 (3 H, s). HPLC-

MS: m/z 289 [M-+HT".
éj\% OCH3

OH O
[(3-Hydroxy-5-isoquinolin-4-yl-pyridine-2-carbonyl)-amino]-acetic acid methy! ester:
'H NMR (250 MHz, CDCl3) & ppm 11.80 (1 H, 5), 9.38 (1 H, brs), 8.51 (2 H, t, J = 5.7 Hz),
8.27(1H,s),813(1H,d,7=72H2),7.67-793(3H, m),7.51 (1H,5),431 (2H, d, J=35.7
Hz), 3.85 (3 H, s). HPLC-MS: m/z 338 [M+H]",



4-fl uorophenyl 158 4-carbanoyl phenyl 136
2-chl or ophenyl 160 2-(aziridine-1-carbonyl)phenyl 137
3-chl orophenyl 161 3-(aziridi ne-1-carbonyl)phenyl 138
4- chl orophenyl 162 4-(aziridine- 1 -carbonyl)phenyl
WIBWPFanophenyl 163 2- (azeti di ne- 1- car bonJ{VBHAEpRAL4832
140 3-cyanophenyl 164 3-(azetidine-1 -carbonyl)phenyl
141 4-cyanophenyl 165 4-(azeti di ne-1-carbonyl) phenyl
142 2- et hyl phenyl 166
2-(pyrrolidine-1-carbonyl ppl aenyl 143 3-net hyl phenyl
167 3-(pyrrolidine-1-carbonyfl phenyl 144

4- et hyl phenyl 168<ﬁ: pyrrolidine-1 -carbonyl)phenyl

N i I H\/ﬁ’\’x“]

OH O
[(3-Hydroxy-5-thiazol-2-yl-pyridine-2-carbonyl)-amino}-acetic acid methy! ester: 'H
NMR (250 MHz, CDCl3) 8 ppm 11.80 (1 H, s), 8.67 (1 H, d, ] = 1.8 Hz), 8.39 (1 H, br s}, 7.93
(1H,d,1=33Hz),7.78 (1 H,d,J=1.7Hz), 743 (1 H,d,J=3.2 Hz), 422 (2 H, d, = 5.8 Hz),
3.78 (3 H, s). HPLC-MS: m/z 294 [M~+H]".

Another mental subgenus of the compounds of Formula (I} encompasses compounds

having the formula:

R | =N o)
H
P N\)LOH
OH O

wherein R units which are substituted or unsubstituted phenyl, non-limiting examples of which

are described in Table III herein below.

TABLE I
No. R No. R
67 2-fluorophenyl 91 2-carbamoylphenyl
68 3-fluorophenyl 92 3-carbamoylphenyl
69 4-fluorophenyl 93 4~carbamoylphenyl
70 2-chlorophenyl 94 2-~(aziridine-1-carbonyl)phenyl
71 3-chlorophenyl 95 3-(aziridine-1-carbonyl)phenyl
72 4-chlorophenyl 96 4-(aziridine-1-carbonyl)phenyl
73 2-cyanophenyl 97 2-(azetidine-1-carbonyl)phenyl
74 3-cyanophenyl 98 3-(azetidine-1-carbonyl)phenyl
75 4-cyanophenyl 99 4-(azetidine-1-carbonyl)phenyl
76 2-methylphenyl 100 2-(pyrrolidine-1-carbonyl)phenyl
77 3.methylphenyl 101 3-(pyrrolidine-1-carbonyl)phenyl
78 4-methylphenyl 102 4-(pyrrolidine-1-carbonyl)phenyl
7% 2-ethylphenyl 103 ‘2-(piperidine-l-carbonyi)phenyl
80 3-cthylphenyl 104 3-{piperidine-1-carbonyl)phenyl




145 2-et hyl phenyl 169 2-(pi peridi ne- 1-carbonyl) phenyl

146 3-et hyl phenyl 170 3-(pi peridi ne-1-carbonyl)phenyl

147 4- et hyl phenyl 171 4-(piperidine- 1-carbonyl)phenyl
wOR0@376002576PC1' 4152007/ 014832 36 148 PCT/US2007/014832

2- met hoxyphenyl 172 2-(acetyl am no) phenyl 149

3- net hoxyphenyl 173 3-(acetyl am no) phenyl 150

4- met hoxyphenyl 174 4-(acetyl am no) phenyl 151

2- et hoxyphenyl 175 2- (et hgnecar bonyl am no) phenyl 152

3- et hoxyphenyl 176 3-(ethanecarbonyl am no) phenyl 153

81 [ clhgxyiphany’ 177165 (et Nanparrbrel ambaglphany]

82 2-methoxyphenyl 106 2-(acetylamino)phenyl
83 3-methoxyphenyl 107 3-(acetylamino)phenyl
84 4-methoxyphenyl 108 4-(acetylamino)phenyl
85 2-ethoxyphenyl 109 2-(ethanecarbonylamino)phenyi
836 3-ethoxyphenyl 110 3-(ethanecarbonylamino)phenyl
87 4-ethoxyphenyl 111 4-(ethanecarbonylamino)phenyl

88 2-iso-propoxyphenyl 112 2-(cyclopropanecarbonylamino)phenyl

89 3-iso-propoxyphenyl 113 3-(cyclopropanecarbonylamino)phenyl

90 4-iso-propoxyphenyl 114 4-(cyclopropanecarbonylamino)phenyl

The compounds described immediately above can be prepared by the procedure outlined

in Scheme II and described in Example 2.

S Scheme II
C1 Cl
I = N q 0 — I \N QO
N\)k
=7 \)LOCH:; = OH
OH O OH O
6 7

Reagents and conditions: (a) NaOH, H,O/THF; rt, 1 hr.

10 EXAMPLE 2
{[5-(3-Chlorophenyl)-3-hydroxypyridine-2-carbonyl)amino}-acetic acid (7)

Preparation of {[S-(3-chlorophenyl)-3-hydroxypyridine-2-carbonyi]amino}-acetic acid
(7): To a solution of {[5-(3-chloro-phenyl)-3-hydroxy-pyridine-2-carbonyl]-amino}-acetic acid
15  methyl ester, 6, (0.163 g, 0.509 mmol) in THF (5 mL) is added 1M NaOH (1.5 ml, 1.27 mmol)
and the reaction mixture stirred at room temperature for 1 hour. ‘The solution is acidified using
1M HCI (3 mL), the solvent removed under reduced pressure and the resulting solid suspended
in CHCl:iso-propanol (1:1), filtered and the filtrate dried (MgSQ,), filtered and re-concentrated

under reduced pressure. The crude material is triturated with a small amount of MeOH to afford
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154 2-i so-propoxyphenyl 178
2- (cycl opr opanecar bonyl am no) phenyl 155
3-i so- propoxyphenyl 179
3- (cycl opr opanecar bonyl am no) phenyl 156
WAL 30880pF76poxypheny| 180 PCT/US2007/014832

4- (cycl opropanecar bonyl am no) phenyl The conpounds

t hat enconpass the first aspect of Category Il of the
present disclosure can be prepared by the procedure
outlined in Scheme V and gescribed in Exanple 3 herein
below 5 OCH3 OCH3 OCH3 0 OCH3 0 8

0.10g (62%83398%&@@ desﬁ@@ inh@c% a coRMed s6hi OPRIMRI Y00/ MEOD) §
acid, dPPOO C3PX, di oxane/ MeOH:. 1080 %zﬁr HPLC-
ppm 8.3 AR I@z)s@f*h@a@em— 2R AR oM £ KEL %? 07 (2H, 8).

MS: m/z40% ohenyl boronic acid, Pd(dppf)Cl2, K3PO4, WO
S zzoogl/‘ggggmpd/ US2007/ 014832

"

The following are further non-limiting examples.

cl
E N H\i
< N OH

{[S-(4—Chlorophenyl)—3-hydroxypyridine-z-carhonyl]amino}-acetic acid: 'H NMR (400
MHz, MeOD) § ppm 8.33 (1 H,d,J= 1.5 Hz), 7.61 2 H,d, /=84 Hz), 748 1 H,d, J= 1.8
Hz), 7.42 (2 H, d,J = 8.4 Hz), 4.06 (2 H, s). HPLC-MS: m/z 307 M-+H]".

=N
(S X
cl N o

O ©
{[5-(2-Chlorophenyl)-3-hydroxypyridine-2-carbonyl]Jamino} -acetic acid: 'H NMR (400

MHz, MeOD) 5 ppm 8.10 (1 H, d,J = 1.8 Hz), 7.40-7.56 (1 H, m), 7.09-7.40 (4 H, m), 4.07 2H.
§). HPLC-MS: m/z 307 [M+H]".

{[5-(4-Fluorophenyl)-3-hydroxypyridine-2-carbonyl]lamino} -acetic acid: 'H NMR (250
MHz, DMSO-ds) & ppm 12.39 (1 H, brs), 9.38 (1 H, t,J= 6.2 Hz), 8.53 (1 H, d, /= 2.1 Hz),
7.91 (2 H, dd, J=8.8,5.5Hz), 7.74 (1 H,d,/=2.1 Hz), 7.38 2 H, 1, /= 8.8 H2), 402 2 H, d,.
= 6.4 Hz). HPLC-MS: m/z 291 [M+H]".

B
i =N H\j\
N
# OH
oH O
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37 Reagents and conditions: (c) glycine ethyl ester
HC1, EDCl1l, HOBt, D1PEA, DMF, CH2Cl12; rt, 16 hr. 5
EXAVPLE 3

WD eapso@ateor o- 3- net hoxy- bi phenyl - 4- car bonyl ) PamiusS2I07/03812
ic acid ethyl ester (1C)) Preparation of
4' - chl or o- 3- net hoxy- bi phenyl - 4-car boxyl i c acid nethyl
ester (8): 10 To a degassed sol ution of nethyl
4- br ono- 2- met hoxybenzoat e3¢( 0. 70 g, 2.86 Mol ) in 1, 4-
di oxane (10 inL) and MeOH (2.5 inL) at room

[(B&mmh 6>6ﬁ-ﬂﬁf-mélﬂfifmhb efiyljpyrigins-2bdatidegt)amiiol-acetiddeid: "H NMR (400
4-ch] or ophen or.oni cl o3
Mz, MeQR BB ED 61 35308 (1 B S AR, ey A3 REN 45 (g oy =
8.05 Hz)34. AB(MDd)) 2.3 TT{Bedl) ) SPTLC-ME: 545 RENVIEH] L s heated to 80C
and stirred for 3 hours after which the reaction is
cooled to roomtenperature and filtered through
CeliteTM The 15 ted solids are washed with
addi ti onal MeOH and Kl trate concentrated under
reduced pressure. The crlu nateliial is purified over
silica (hexanes: Et 0Ac grafi eht 6: Pto 4:1) to afforc
0.614 g (78%yield) of th& desired product as qrange
{Srip<thylpbenyiRe -hndoxympidineBcrdonsllypmov-aggiceeid; H NMR (250
_ : - ( e 7-8. 1/
iz, D058 pyf 3404 1 36043 T, B = 41300503 1t 47 - L. 7.76
(24, d, Fz$.2 B2)9B7B(HI, &)/ = B3 §12).3.3§ (24}, 4, #Pi8 NB: 48R £2 H7 ¢, /= 6.1
r rat 4 f ; +
R e N K R e R U L ST
a solution of 4'-
chl or o- 3- met hoxy- b} pheny1- 4-car boxylic acid net hyl
ester, 8, (0.615 2 mol) in THF (20 nL) and 1120
(5 tnL) at roomte is added LiCH (0.932 g,
22.2 nunol). The resul tilpglsugpeksion is heated to
reflux for 2 hours. The reacfion i°®8 cool ed and

concentrated under 25 redltced pressure. The crude .
{BrBudrexyS (4dedptiryinbaninyrigineGrearbangilaming Hapriicragisk) | HiNYR

e i i an .
250 MERCMSG 203 et .80 o S 4 G YRG0 ML 0 PG e e o,
7.70 (2 Fh dgf &l -8 Hi), d.76 12 M, v B20T VI (20BGEL I $2 Blam412. @41, d1/ =
== ¥ =7 8: : MST . + 5.

A T e e P R i e L

Hz), 7.20(1 H, d, J= 13 Hz), 4.17 (3 11, s). HPLC Ms:

mz 263 [MtH . WD / 002576PCTf US2007/ 014832 38

Preparati on of ~

[ (4' - chl or o- 3- et fidxy- bifph nyk-4j carbonyl ) - am no] acet i

c acid ethyl ester (10): Jlo ol @ti on of

4' - chl or o- 3- met hoxy- bi phefy|? 4-carboxylic acid, 9,

{(PHSADxg-5-(3- 1A Aucromethy IpherGRipeidiné B -cathongiamiDhadetic Boidt ) H

o BB HSTE B 24508 % o, P55, £4 1 . .-

1.8 Hz), 8-103-8ci2n(@ tH) yh)aWBR Ok Hf dypy01.8 I0d T X ar. 8o fym)j .08 (2 EDG] J =

mmnk), 1-hydroxybenzotriazole (HOBt)

6.1 Hz). E’%Lé%sgm’%‘éi%/“ Uriol ) and dii sopropyl et hyl am ne
(DIPEA) (0.432 m, 2.28 nmmol). The resulting
suspension is stiged. for 16 hours after which the
reaction m xture isuted wi th Et OAc and washed with
1M HC1, 1M'NaCH and sat ; awed agpeous NaCl . The
organi ¢ phase is separ ateg’~driethfMy804), filtered
and concentrated under resluced pressure. The chide
material is purified over silica (heicanes: Et 0Ac
101:1) to afford 0.364 g (85%yield) of the desired
product as a colorless solid. 114 NWR (400 MHz, CDC13)
8 ppm8.51 (1 H, br s), 8.28(1 H d, J=8.1 Hz), 7.53
-7.57 (2 H m, 7.42- 7.46 (2 H m, 7.27(1 H, dd, J=
8.1, 1.6 Hz), 7.14(1 H d, J= 1.5 Hz), 4.29 (2 H, d,
J= 4.8 Hz), 4.28(2 H, q, J=7.1 Hz), 4.09(3 H, s),
1.34(3 H t, J=7.2 Hz). HPLC-M5: mz 348 [ MtHr. 15A
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TABLE VI No. R NO R 181 2-fluorophenyl 205

2- car banoyl phenyl 182 3-fl uorophenyl 206

3- car banoyl phenyl 183 4-fl uorophenyl 207

4- car banmoyl phenyl 184 2-chl orophenyl 208

WO 2088/402578i ne- 1- car bonyl ) phenyl 185 3- chl or opFEHSA07X04832

3-(aziridine- 1 -carbonyl)phenyl 186 4-chl orophenyl

210 4-(aziridine-1-carbonyl)phenyl 187 2-cyanophenyl

211 2-(azeti di ne-1-carbonyl)phenyl 188 3-cyanophenyl

212 3-(azetidi ne-1-carbonyh) phenyl 189 4-cyanophenyl

{[5-(4-Cyanophenyl}-3-hydroxypyridine-2-carbonyllamino}-acetic acid: 'H NMR. (400
MHz, MeOD) & ppm 8.38 (1 H, d, J= 1.8 Hz), 7.75-7.83 (4 H, m), 7.56 (1 H, d, /= 1.8 Hz),

4.06 (2 H, 5). HPLC-MS: m/z 298 [M+H]",

| NC/OQ/H \j\oﬂ

{{5-(3-Cyanopheny1)-3-hydroxypyridine-2-carbonyllamino} -acetic acid: 'H NMR (250
MHz, DMSO-dg) 8 ppm 1240 (1 H,s),9.40 (1 H,t,J=6.17 Hz), 859 (1 H, d, J= 1.71 Hz),
837(1H,s),819(0 H,d,/=7.77H2),7.93 (1 H,d, /= 7.88 Hz), 7.86 (1 H, d, /= 1.94 Hz),
7.73 (1 H, t,J=7.77 Hz), 4.00 (2 H, d, J=6.17 Hz). HPLC-MS: m/z 298 [M+H]".

]
SUP
CH. N
\] 2 Ok

O 0
{[5-(5-Chloro-2-methylphenyl)-3-hydroxypyridine-2-carbonylJamino} -acetic acid: 'H
NMR (250 MHz, DMSO-ds) 6 ppm 1235 (1 H, brs), 934 (1 H, t,J=6.0Hz),8.17(1 H,d,J =
1.8 Hz), 747 (1 H, d, J= 1.8 Hz), 7.33- 7.45 (3 H, m), 3.95 (2 H, d, J= 5.9 Hz), 2.22 (3 H, s).
HPLC-MS: m/z 321 [M+H]".

~
(s L

OH
OH ©O
{[3-Hydroxy-5-(4-isopropoxyphenylpyridine-2-carbonyl]amino }-acetic acid:
'H NMR (250 MHz, DMSO-d¢) & ppm 12.36 (1 H, br s), 9.35 (1 H, t, /= 5.9 Hz), 8.50 (1 H, d,
J=18Hz),7.71 (1 H,d,J= 1.8 Hz), 7.27 - 7.46 (3 H, m), 7.02 (1 H, 4, /= 8.5 Hz), 4.70 - 4.85
(1H,m), 401 2H,d,J=6.1Hz), 129 (6 H,d, /= 5.9 Hz), HPLC-MS: m/z 331 [(M-+HT".

Vj\ﬂ ! v §
/ N
\)koc:H,
. OH ©O
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213 4-(azeti di ne-1-carbonyl)phenyl 190 2-net hyl phenyl

214 2-(pyrrolidine-1-carbonyl)phenyl 191

3- et hyl phenyl 215 3-(pyrrolidine-1-carbonyl) phenyl
woamsaesed hyl phenyl 216 4-(pyrrolidine- 1  PCT/US2007/014832

- car bonyl ) phenyl 193 2-et hyl phenyl 217 2-(piperidine-1

- car bonyl ) phenyl 194 3-et hyl phenyl 218

3- (pi peridi ne-1-carbonyl)phenyl 195 4-ethyl phenyl 219

4- (pi peridi ne-1-carbonyl)ghenyl 196 2-net hoxyphenyl

220 2- (acetylanino)phenyl 197 3- et hoxyphenyl 221

ﬁs fiPaidthido ﬁllr@@aeﬁylﬂ@tﬂwfﬁﬂmﬂemmony]} -amino)-
acetic acid: Hmﬁzl &so 'r.ﬂgz) rfve}g -dﬁ) 3 ppm 12.40 (1 H, brs), 10.39 (1 H, s), 9.37 (1 H,
t,J=6.1Hz),843(1H,d,J=19Hz),7.97 (1 H,s),7.64-7.71 (1H, m),7.60 (1 H,d,S~=1.8
Hz), 7.41 - 7.49 (2 H, m), 3.99 (2 H, d, /= 6.1 Hz), 1.73 - 1.86 (1 H, m), 0.74 - 0.84 (4 H, m).
HPLC-MS: m/z 356 [M+H]".

({3-Hydroxy-5-[3-(pyrrolidine-1-carbonyl)phenyl]-pyridine-2-carbonyl}amino)-acetic
acid: 'H NMR (250 MHz, DMSO-ds) & ppm 12.40 (1 H, s), 9.38 (1 H, t, /= 6.3 Hz), 8.55 (1 H,
d,J=1.8 Hz), 7.88-7.94 (2H, m), 7.77 (1H, d, J= 1.8 Hz), 7.56-7.63 (2 H, m),4.01 2 H,d, /=
6.0 Hz), 3.41-3.54 (4 H, m), 1.76-1.96 (4 H, m). HPLC-MS: m/z 370 [M-+H]".

R N \)j\on

({3-Hydroxy-5-[3-(2H-tetrazol-5-yl)phenyl]-pyridine-2-carbonyl} -amino)-acetic acid:
'H NMR (250 MHz, DMSO-ds) 8 ppm 12.40 (1 H, ), 9.51 (1 H, brs), 8.50 (1 H, 5), 8.20 (1 H,
5),794(1H,d,/=15Hz),7.88-799(1 H,m), 772 (1 H,d, J=1.9Hz), 7.34-7.53 (1 H, m),
748 (2H,d,J=2.2Hz),7.00 (1 H, d, /= 1.8 Hz), 6.38 (1 H, br s}, 3.54 (2 H, br s). HPLC-MS:
m/z 341 [M+H]",

The fourth aspect of Category I of the present disclosure encompasses compounds

having the formula:

R
SN 0
| PN
- OH
OH O

wherein R units are substituted or unsubstituted heteroaryl. Non-limiting examples of these R

units are described in Table IV herein below.
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15

2- et hoxyphenyl 223 2-(ethanecar bonyl am no) phenyl 200

3- et hoxyphenyl 224 3-(ethanecarbonyl am no) phenyl 201

4- et hoxyphenyl 225 4- (et hanecarbonyl at ni no) phenyl 202
2-i so- propoxyphenyl 226

WO 2088/62%6r opanecar bonyl am no) phenyl 203 PCT/US2007/014832
3-1s0- propoxyphenyl 227

3- (cycl opr opanecar bonyl am no) phenyl 204

4-i so- propoxyphenyl 228

4- (cycl opr opanecar bonyl anisgno) phenyl WO

2008/ 002576PCT/ US2007/ 014832 40 OCH3 0CH 1011
5Reagents and conditions: (a) BBr3, CH2Cl2; rt, 3

days. EXAMPLE 4

[(4 - Chl or 0- 3- hydr oxy- BP%%%%§Y 4- carbonyl) am noj aceti
amﬁk(lL) 10Prrepar at ijon Naf

[ ( chl o 03 hazdy Ay Ir-i r\!nnn\l
“ar]’c}ényl ) - 8??1"41‘8} Heeti ¢ 1431 d (11)#““1”‘81'%ylsol ut} on of
[( -1l of0 yﬁﬁhlzquy Hi pheslyl 4- cagmbesd-yt ani np] - acet

i clacid et act or 052 o 152 -y —H—-CHPC12 (2

L a]t”room P@ﬂaﬂ’%""alflurevaﬁagr ni@?&g‘gﬁyaé"lédﬂed BBr 3
(152187 of pgridddinolyit ilon 1M G2, 4)kidel-$-§10]

dr wlt i n aa IRVA WAL S c-f:rrarl 'Fr\r days
af | er!\%hi cm{‘ﬁe‘/lr dact?®n |s qd@ﬁ@‘Fﬂe"& With 1120
(O[5 1mel) tqgﬂnﬂﬁhgwﬁled tigopH 1 W ifagong. HO 15 The

m dure | extr

4 extract 'Lh—ELQA;—Qx_%gggphe—eﬁganic
phhselXepar sp@tnotin -ub | Mj3D) | i1 daRd-Hnd

cowceﬁyra;ego&ﬁgﬁﬁbggpuceq3pressyrgmqﬁaﬁ}g@ude

majeri-alils _purified preparptive HPLC to -afford

0. p19'% (41?@9W%@H§*ﬁ* It hd32es| r edthinpberacdYhs a| white
solTd. 1TT NVR (4UU VHz, DVBQd6) 6 ppm 1Z2.41 (1 H s)
9.19(1 H, s), 7.96(1 H _d, J= 8.3 ﬁg 7.74( d,
‘Bhercompounds which encpmpgss the-fogrth agpept of fategony ‘rPf t’ae Pf&mi 7

dxsc]osu'fg&an bl ptéated by tHél roéeduge &ithﬁecﬁn IdehemeS T A4 dedckibéll indxarkBle 2

HPLC- MB: Fez The fol |l ow tn(gategory

Hz) .
herein biesmamadﬁ*h GOFPORRAS Vélsz%hfﬁp @ea?be% thefistapd sesnmdaspset o
1. The f6R6WB@ aYe Adn-Mhitinh xaReLsH cottipdthd&itbMpassed by the fourth aspect of

Category 1.

e R

OH O
[(5-Hydroxy-[2,3'Toipyridinyl-6'-carbonyl)-amino}-acetic acid: "H NMR (250 MHz,
DMSO-dg) 6 ppm 12.45 (1 H, 5), 9.45 (1 H, t,/= 6.1 Hz), 8.91 (1 H, d,/=1.8 Hz), 8.73-8.79 (1
H, m) 8.20 (1 H, d,/=8.0 Hz), 8.07 (1 H, d, J= 1.8 Hz), 8.01 (1 H, dt,/= 7.8, 1.8 Hz), 7.52 (1
H, ddd, J = 7.5, 4.8, 0.9 Hz), 4.01 (2 H, d, /= 6.1 Hz). HPLC-MS: m/z 274 [M+H]".

=N

Ny

&@anﬁ\m

OH ©
[(5-Hydroxy-[3,3"]bipyridinyl-6-carbonyl)-amino]-acetic acid: 'H NMR (250 MHz,
DMSO-ds) § ppm 12.44 (1 H, br s), 9.46 (1 H, t,J=6.1 Hz), 9.30(1 H,5), 8.86 (1 H,d, /=53
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15

20

H3C OH 0

[ (3-Hydroxy-4'-nethyl -bi phenyl -4-car bonyl ) -am no] - acet

ic acid: 111 NWVR (400 MHz, DMSO d6) 3 ppm 12.37 (1 H
weResQs® 1 H, s), 7.94(1 H, d, J= 8.32 Hz) PCTABON201HE32

d, J=8.14 41 Hz), 7.29(2 H, d, J= 7.96 Hz), 7.22(1

H dd, J=8.32, 1.83 Hz), 7.18(1 H, d, J= 1.74 Hz),

4.00 (2 H d, J=5.67 Hz), 2.35 (3 H s). HPLCMs: nmis

286 [MrH 4. Category Il ,gf the present disclosure

rel ates to conpounds having the fornula: RY% NR6alt6b

i 4 POQLEIA £87r] HNA U-Nflo exqmpdz2ss.od (2R, R Q.0ane BREJY =
Hz), 8363%?’911%%5?%@@0%%% herein below in £I'abl e VII. TABLE
6.1 Hz). NYLGIS: m/RBE REBHD29 2- 11 uor ophenyl -H -H 230

3-fluorophenyl -H -H 231 4-fluorophenyl -H -H 232
2-chl orophenyl -H -H 233 3-chl orophenyl -H -H

" P
N P ﬁ\ion

Ny,
OH ©
[(3-Hydroxy-5-pyrimidin-5-yl-pyridine-2-carbonyl}-amino]-acetic acid: TH NMR (250
MHz, DMSO-d¢) 8 ppr 12.45 (1 H, brs), 945 (1 H, t, /= 5.9 H2), 9.27 - 933 3 H, m), 8.67 (1
H, d,J= 1.8 Hz), 7.97 (1 H, d, /= 1.9 Hz), 4.02 (2 H, d, /= 6.2 Hz). HPLC-MS: miz 275

[MA+H].
N I B
S L,
OH O

[(3-Hydroxy-5-isoquinolin-4-yl-pyridine-2-carbonyl)-amino]-acetic acid: 'H NMR. (250
MHz, DMSO-ds) 8 ppm 12.53 (1 H, brs), 9.83 (1 H, ), 9.52 (1 H,t,J=6.1 H2), 8.71 (1 H, 3),
8.54(1H,d,J=8.1 Hz),838 (1 H,d, /= 1.7Hz2),7.92-8.13 (3 H, m), 7.73 (1 H,d, J= 1.7
Hz), 4.04 (2 H, d, J= 6.1 Hz). HPLC-MS: m/z 324 [M+H]".

¢
eV

OH O

{(3-Hydroxy-5-thiazol-2-yl-pyridine-2-carbonyl)-amino]-acetic acid: "H NMR (250
MHz, DMSO-dg) & ppm 12.50 (1 H, 5), 9.46 (1 H, t, /= 6.1 Hz), 8.76 (1 H, d, /= 1.8 Hz), 8.07
(1H,d,J=32Hz),8.00 (1H,d,J=32Hz),790 (1 H,d, /= 1.8 Hz),4.00(2H,d, /= 6.1
Hz). HPLC-MS: m/z 280 [M+HT".

CC
o M o]
OH
OH ©O

{[5-(2,3-Dihydro-benzo[ 1,4]dioxin-6-y1}-3-hydroxy-pyridine-2-carbony!}-amino} -acetit
acid: "H NMR (250 MHz, DMSO-dg) 5 ppm 12.83 (1 H, brs), 12.32 (1 H, ), 931 (1 K, £, /=




i0

234 4-chl orophenyl -H -H 235 2-net hyl phenyl -H -H 236
3- et hyl phenyl -H -H 237 4-nethyl phenyl -H -H 238
2-fluorophenyl -CH3 -H 239 3-fluorophenyl -CH3 -H 240
4-f | uorophenyl -CH3 -H 241 2-chl orophenyl -CH3 -H 242
W) ¥¥eyphenyl -CH3 -H 243 4-chl orophenyl - BEBUS2007/014832

35

6.1 Hz), 8.46 (1 H,d,J= 1.9Hz), 7.64 (1 H, d, J= 1.9 Hz), 7.37 (1 H, d, J= 2.2 Hz), 7.28 - 7.34
(1 H,m), 6.98 (1 H, d,J=28.5Hz),4.29 (4 H, 5), 3.99 (2H, d,J=6.1 Hz). HPLC-MS: m/z 331
DM+HY

5

Category II of the present disclosure relates to compounds having the formula:

R
O

lﬁ!\)j\
OR?
OH O

wherein the first aspect encompasses compounds having the formula:

R
O

H
N\/Lomazcﬁ3
OH O
R units are substituted or unsubstituted phenyl. Non-limiting examples of these R units are
described in Table V herein below.

TABLEV
No. R No. R
133 2-fluorophenyl 157 2-carbamoylphenyl
134 3-fluorophenyl 158 3-carbamoylphenyl
135 4-fluorophenyl 158 4-carbamoylphenyl
136 2-chlorophenyl 160 2-(aziridine-1-carbonyl)phenyl
137 3-chlorophenyl 161 3-(aziridine-1-carbonyl)phenyl
138 4-chlorophenyl 162 4-(aziridine-1-carbonyl)phenyl
139 2-cyanophenyt 163 2-(azetidine-1-carbonyi)phenyl
140 3-cyanophenyl 164 3-(azetidine-1-carbonyl)phenyl
141 4-cyanophenyl 165 4-(azetidine-1-carbonyl)phenyl
142 2-methylphenyl 166 2-(pyrrolidine-1-carbonyl)phenyl
143 3-methylphenyt 167 3-{pyrrolidine-1-carbonyl)phenyl
144 4-methylphenyl 163 4-(pyrrolidine-1-carbonyl)phenyl
145 2-ethylphenyl 169 2-(piperidine-1-carbony!)phenyl
146 3-ethylphenyl 170 3-(piperidine- 1-carbonyl)phenyl
147 4-gthylphenyl 171 4-(piperidine-1-carbonyl)phenyl




-H 244 2-net hyl phenyl -CH3 -H 245 3-net hyl phenyl -CH3

-H 246 4-net hyl phenyl -CH3 -H 247 2-fl uorophenyl -CH3

-CH3 248 3-fluorophenyl -CH3 -CH3 WO
WQQABAWMBRL76PCT/ US2007/ 014832 42 249 4-f1| uecopisemybi4ss2

-CH3 -CH3 250 2-chl orophenyl -CH3 -CH3 251

3-chl orophenyl -CH3 -Clr13 252 4-chl or ophenyl

36

148 2-methoxyphenyl 172 2-(acetylamino)phenyl

149 3-methoxyphenyl 173 3-(acetylamino)pheny!

150 4-methoxyphenyl 174 4-(acetylamino)phenyl

151 2-ethoxyphenyl 175 2-(éthanecarbonylamino)phenyl
152 3-ethoxyphenyl 176 3-(ethanecarbonylamino)phenyl
153 4-ethoxyphenyl 177 4-(ethanecarbonylamino)phenyi
154 | 2-iso-propoxyphenyl 178 2-(cyclopropanecarbonylamino)phenyl
155 3-iso-propoxyphenyl 179 3-(cyclopropanecarbonylamino)pheny!
156 4-iso-propoxyphenyl 180 4-(cyclopropanecarbonylamino)phenyt

The compounds that encompass the first aspect of Category II of the present disclosure
can be prepared by the procedure outlined in Scheme V and described in Example 3 herein

below.

Scheme V

al
: O
\Q\“/ocm — O
OCH;
OCH; O
o

OCH;,
8
Reagents and conditions: (a) 4-chlorophenyl boronic acid, Pd(dppi)C!z,K3PO4, dioxane/MeOH,;
10 80°C, 3 hr.

OCH,; O OCH;
8
Reagents and conditions: (b} 4-chlorophenyl boronic acid, Pd(dppf)Cl:,K5P0,,
15 '
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-CH3 -CH3 253 2-net hyl phenyl -CH3 -CH3 254

3-net hyl phenyl -CH3 -CH3 255 4-net hyl phenyl -CH3 - CH3
256 2-fluorophenyl -CH2CH3 -H 257 3-fl uorophenyl

- CH2C113 -H 258 4-fluorophenyl -C1-12C1113 -H 259

WO 8 RFHBhenyl - CH2CH3 -H 260 3- chl or ophenyPCT/THBEIHB 4832
-H 261 4-chl orophenyl -CH2CH3 -H 262

OCH; O OCH; O
9 10
Reagents and conditions: (c) glycine ethyl ester HCL, EDCI, HOBt, DIPEA, DMF, CH.Cla; 1,
16 hr.
EXAMPLE 3

[(4'-Chloro-3-methoxy-biphenyl-4-carbonyl)-amino]-acetic acid ethyl ester (1 1))

Preparation of 4'-chloro-3-methoxy-biphenyl-4-carboxylic acid methyl ester (8):
To a degassed solution of methyl 4-bromo-2-methoxybenzoate (0.70 g, 2.86 mmol) in 1,4-
dioxane (10 mL) and MeOH (2.5 mL) at room temperature under nitrogen blanketing is added
4-chlorophenyl boronic acid (0.536 g, 3.43 mmal), Pd(dppfH)Cl; (0.233 g, 0.286 mmol) and
K3PO4 (0.728 g, 3.43 mmol). The resulting suspension is heated to 80 °C and stirred for 3 hours
after which the reaction is cooled to room temperature and filtered through Celite™. The
collected solids are washed with additional MeOH and the filtrate concentrated under reduced
pressure. The crude material is purified over silica (hexanes:EtOAc gradient 6:1 to 4:1) to afforc
0.614 g (78% yield) of the desired product as orange crystals. 'H NMR (400 MHz, CDCl3) 8
ppm 7.89 (1 H, d, J=8.0 Hz), 7.52 - 7.56 (2H,m),7.44 2 H,d,J=8.7Hz), 717(1 H,d,J=
8.0 Hz), 7.12 (1 H, d, J= 1.6 Hz), 3.99 (3 H, s), 3.92 (3 H, s). HPLC-MS: m/z 277 M+H]"

Preparation of 4'-chloro-3-methoxy-biphenyi-4-carboxylic acid (9): To a solution of 4'-
chloro-3-methoxy-biphenyl-4-carboxylic acid methyl ester, 8, (0.615 g, 2.22 mmol) in THF (20
mL) and H,O (5 mL) at room temperature is added LiOH (0.932 g, 22.2 mmol). The resulting
suspension is heated to reflux for 2 hours. The reaction is cooled and concentrated under
reduced pressuré. The crude product is acidified using conc. HCI and the resulting solid is
collected by filtration washed with H,O and dried to afford 0.532 g (91%) of the desired produc
as a grey solid. "H NMR (400 MHz, CDCl3) § ppm 10.69 (1 H, brs), 8.26 (1 H, d, /= 8.1 H2),
7.53-7.58 (2 H, m), 7.44 - 7.50 (2 H, m), 7.33 (1 H, dd, J=8.1, 1.6 He), 720 (1 H, d,J=1.3
Hz), 4.17 (3 H, 5). HPLC-MS: m/z 263 [M+H]".
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2- et hyl phenyl -CH2CH3 -H 263 3-net hyl phenyl -CH2CH3

-H 264 4-net hyl phenyl -CH2CH3 -H The conpounds

whi ch are enconpassed within Category |1l of the
wpresems7di scl osure cat be prepared by the pcoascher/esss:

outlined herein belowin Schenmes VII and VIII and

described in Exanples 5 and 6. Reagents and

conditions: (a)

EXAMPLE 5

5-(3-Chl oroplienyl)-N(2- dlnethylan1no 2- oxoet hyO- 3- hy

P?d'p@?é}ibﬁ)?f [l(ﬂlclito?o-ﬁJm@H@J@anﬁﬂeﬁizl-4-cé30nyl)—ammo]—acet1c acid ethyl
ar L on

ester (103, T eqHOAPGSA eﬁw o-kmeBogy BRI At R o i 298t h il §238-Hy24
mmol) irdCEGH mmml(lsmﬂdﬁt eaoa temp@raturs Qhdtr N3 s Afded glycine

et eseiyacze@pride (E1Ye 26 ol O e ipropy B dbmide

(EDCI) (0r26) gat.3Omal)) dﬂfydfd&ybﬁizaﬁdﬁle HOBO0.0BY bl 8 mmbh and

diiwpmlﬁit&%ﬁﬁ%ﬁ?%% (ﬂ%ﬁsp%&% mmiol)y ThF esplsingispsnepion sdyryd for

16 hours(aftedvRicly the@eadtionmiktireds dihikedyith BxPhe Badwadhad elifh 1(MHBBN,) LM

. 00 0.0 The resultin i Xt ur.e, |
waost s japiaiePsoupons el il organ i kb et dtied (FigsDe fieergg and
concentrate@ hhdeo radhba@ipressurbtilhe Orudd niatanial i pusifiadloed silith thexanes:EtOAc
1:1) to ats: r%‘li)ltrjé;g gf(g§cy gfgftﬁer%e 1r¥de%ro ﬂc‘%omatcglnﬁf‘?s&f‘stgfé&\j‘\}{t R (400
MHz, C]EEE)D&ppn‘Nﬂﬂl étl Hybt &), 8120 (1 Hnd] Sa8.0 mmﬁq’ﬂ&b (BHNaI;ﬂ 42 - 7.46

enmiii & dh R mD. e L e hrrant ThE g vz s mo,

428 (2 Hm;; £ri7dl Hi)s 40013 Hi, o)l 1.0% €3 Hst, Vi=ca2 HE). GBRL)C-MS: af/f 33480[M+H]
0.20 g (43%yield) of the desired product as a
colorless solid.NVR (250 WHz, CDC13) 8 ppm 11.90(1 H
Asfurthe. r93-linditihiz examplaimluﬁes-thy fol®wig.(1 H d, J= 1.8
Hz), 7.51 (1 H, &k, %31 - 7.44(4 H, m, 4.19(2 H, d,
J="4.6 Hz), 2.99(3 [ Is), 2.98 (3 11, s). HPLGMS: mz
334 [ MtHr. Schene Vi COPH ﬁ rii NI)L Nl -12 0 213
Reagents and condi ti ons ) icapacet am de HCL,
EDCT, HOBt, DWMF;, OC to r bgH, @ days. OBn 0OH 0 1314

k N 2
PRGBSl g AL i b v
(400 MHzCEBSH2 $ 2NES3 .- $5(br Me’OHi} 8¢26,(d.2 Ral4 HzClt H), 7.53 (d, /= 8.05 Hz, 2 H),
7.28 « 7.33 (m, 3 H), 7.17 (d, J= 1.37 Hz; 1 H), 4.13 - 4.45 (m, 4 H), 4.08 (s, 3 ), 2.42 (s, 3 H),

1.33 (t,J = 7.18 Hz, 3 H). HPLC-MS: m/z 328 [M+HT".

The compounds of Formula (I) also encompasse compounds having the formula:

OH O
wherein R units are substituted or unsubstituted phenyl. Non-limiting examples of these R units

are described in Table VI herein below.




OH 1516 Reagents and conditions: (d)
3-chl or ophenyl boroni ¢ acid, Pd(dpp0Cl2, K3PO4,
di oxane; 85 C, 48 hr.

EXAVPLE 6
V0 2088/@93576r opheny 1) - N- ( 2- ami no- 2- oxoet hyl ) - 3PATYUPWATA14R2
richrt-2-vl am de (16). Preparati on of

3, 5- bi s- benzyl oxy- N- ( 2- am no- 2- oxoet hyl ) pyri di n- 2-yl
am de (13): To a solution of

3, 5-bi s-benzyl oxy- pyri di ngy2- carboxylic acid, 21(1.00
g, 2.99 mol) in DM (20 nL) at room tenperature under

N2 i s added
1- (3-di net hyl am nopr opyl).-3- et hyl ear badi i m di e (ED
C1)- (0.925 g, 5.97 LEXY 1- hydr oxybenzotri azol e

No. (riOBr) (R.- 806 g, [5n&/ fmol ). The resmlting solution is
tirred for 15 minutes |t hen Q&anngageTﬁ¥n4¥+______

181 Hydr 28upphae! (0. 6_@05, 5.97 nmeroprepyipheny

182 ||s9&%&%§h§ﬁ,pyl qnigeg (1. 56 M 3-Arfkenoyiphenylar € addgd.

vS th reactilon mxture . is . concentrated
183

ndef-fiuexgpbasty! pr ¢s$07e |and 1126~ 26R0EWYIPRR®YIs ol i d wHi ch
T cred firrTr W tH
LT M i A L N
185 rod@rehlomh@mm tle 2081 ild. TERwiTebo2RrBYDEBRRD. d6)| 8
[ 1 -1- 2.2
186 POV Bghigpoehedyl ol 3% g I ik L*”ﬁﬁﬂ’P%%R, AN
187 s)) , 8-cp8(phesyl s) 2181 |(2 R-(agotidinc-oprbppyliphepylc] ve;
188

TR 212 T ePR[BEhdiRe-Plcarbonyl)phenyl

L O- c%ﬁm—g’?‘oxv N (12- amino-2- oxtoet y)p A
189 14) 4-cpanophemyit on |0f213 4-(azetidine- -carbonyl)phenyl
190

» die’.@waﬁ%y%g -321644- am gggfn&mﬁmmg&i lﬂvhenﬂ v
191

"Cb

ua

de

O~ D O op~Iw 10T

IOl

in EtOH.(
bnt mthr@him% Pd/ ("21(50 1203g§pmrdyterkﬁ@aor&bﬂh>@ﬁnﬂn
11D 1 utl on
G M 4 1 A e e s A
193 VLS Wastigpheniyt h Hot2IVe0H. PriinsodiverlecrbanyDpheny! and
L onCet ' (, to
194 forjd&Bylgrf" 0 Cod i by SR g?.reﬁgﬁggﬁr
195 c| eart-etbylpherg! sol |i d2191 F| NVR- @w&divhlzl cappaseigbsnyt ppm
P D3N OB — (11 T J— . 8
196 | [} Tmethorypheilt 270 SF HZ§J Q‘@*ﬁ%ﬁ@)ﬁ%&” ' 7.1B
197 ()l B-méthogpheryl 67 (221H, J= P(agetyiamin@plymy] 211 d
I 198 3; e5p 5:33'5\2?'% %rfyl e “L 2 T My ladinoypheny]
199 5 t rQ-fethmyphmmanesm} onoxﬁ-(étl(aﬁemﬁqwlamimmﬂﬂl )-B-h
o R B T,
201 1 @Qﬂﬁgy@mm _42 2 in %n@@pbm@}mu@p@bﬂl (5 fi)
202 | 2-;50 ROORREEF Y o) ﬂg%g LR e e e
203 N mﬁb’-bfdpbfqﬁphenyl net fainek - togaamoﬁmecﬁb&@amgmo)pham

T e B R T T

The solvent Is then renmoved under reduced pressure and

the crude i f.ied over sili 2% .
 TBeFPerDe g G TR RGPErEY ff Hrapgdure outined
5 inScheﬂ&W]r@ddﬁioaﬂH@tn Baniplpaheaeindelowmy sol i d. NVR (250

MHz, DMSO-d6) 8 ppm 12.85 (1 H, br s), 9.28 (1 H, t,
J=5.9 Hz), 8.41 (1 H d, J= 2.3 Hz), 7.85 (1 H, d, J=
2.4 Hz), 7.52(1 H, br s), 7.18(1 H, br s), 3.88(2 H,

d, J=6.1 Hz). HPLG-MS: nilz 344 [ MH] .

Preparati on of 543 -ehl orophenyl)-N-(2-an no-2-0xo

et hyl ) - 3- hydroxyl pyridin-2-y1l amde (16): To a

degassed sol ution of

5-trifluoronethanesul f onoxy- N (2-am no- 2- oxoet hyl ) -

3- hydroxypyridirt-2-yl amde, 15, (0.20 g, 0.58 mmol)
in 1,4-dioxane (3.5 nL) at roomtenperature under N2

|nn| \ Thov ool




wherein the first aspect relates to conmpounds havi ng

the formula: WO 2008/ 002576PCT/ US2007/ 014832 47 OH o

non-limting exanples of R Its, and L units are
woIrBHes7descri bed herein bel ow i n Tabl e VI IBCT/UBABE/M 4832

VIIl No. RS RL 265 -H 2-fluorophenyl -C(CH3)2- 266 -H

3-fluorophenyl 267 -H 4-fluorophenyl -C(CH3)2- 268 -H

2-chl orophenyl -C(CH3)r- 269 -H 3-chl orophenyl

-C(CH3) 2- 270 -H 4-chl oroghenyl -C(CH3)2- 271 -H

2- met hyl phenyl

e

Scheme VI

al
@
O ﬁ\)?\oczﬂs—h C ﬁ\j\ou

OCH; O OH O
10 11
5 Reagents and conditions: (a) BBr;, CH,Cly; rt, 3 days.
EXAMPLE 4

[(4'-Chlore-3-hydroxy-biphenyl-4-carbonyl)-aminoJ-acetic acid (11)

10 Preparation of [(4'-chioro-3-hydroxy~biphenyl-4-carbonyl)-amino}-acetic acid (11): To ¢
solution of [(4'-chloro-3-methoxy-biphenyl-4-carbonyl}-amino]-acetic acid ethy! ester (0.053 g,
0.152 mmol) in CH;Cl; (2 mL) at room temperature under nitrogen is added BBr; (1.52 ml of a
IM solution in CH,Cly, 1.52 mmotl) dropwise. The resulting mixture is stirred for 3 days after
which time the reaction is quenched with H>O (0.5 mL) then acidified to pH 1 with conc. HCL

15  The mixture is extracted with EtOAc (x 2), the organic phase separated, dried (MgSOy), filtered
and concentrated under reduced pressure. The crude material is purified by preparative HPLC to
afford 0.019 g (41% yield) of the desired product as a white solid. '"H NMR (400 MHz, DMSO-
de) © ppm 12.41 (1 H, 8), 9.19 (1 H,5), 7.96 (1 H,d, /= 8.3 Hz), 7.74 (2 H, d, J= 8.7 Hz), 7.54
(2H,d,J=8.7Hz), 721 (1 H,4,/=17Hz),7.26 (1 H,dd, /= 8.3, 1.8 Hz),3.99 (2 H, d, /=

20 5.5 Hz). HPLC-MS: m/z 306 [M+H]".

The following is a non-limiting example of the second aspect of Category II of the

o,

[(3-Hydroxy-4'-methyl-biphenyl-4-carbonyl)-amino]-acetic acid: 'H NMR (400 MHz,
DMSO-dg) § ppm 12.37 (1 H,8),9.17 (1 H,5),7.94 (1 H, d, /= 8.32 Hz), 7.60 (2 H, d, /= 8.14

present disclosure,
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-C(CH3)2- 272 -H 3-nmethyl phenyl -C(CH3)2-- 273 -H

4- met hyl phenyl -C(Cl113)2-- 274 -CH3 2-fl uorophenyl

275 -CH3 3-fluorophenyl 276 -CH3 4- quorophenyI

C?é %2 277 -CH3 2-chl orophenyl -C(CH3) 2- - CH3
WO WP BPphenyl - C(CH3)2- 279 --CH3 4-chl oro’b‘r‘]’éﬁ%"‘”ml“”
-C(CH3)2- 280 -CH3 2-nethyl phenyl -C(C113)r- 281 -CH3

41

Hz),7.29 (2 H, d,J = 7.96 Hz), 7.22 (1 H, dd, /= 8.32, 1.83 Hz), 7.18 (1 H, d, /= 1.74 Hz),
4.00 (2 H, d, 7= 5.67 Hz), 2.35 (3 H, s). HPLC-MS: m/z 286 [M-+H]".

Category III of the present disclosure relates to compounds having the formula:

R
SN o)
' P

OH O
wherein non-limiting examples of R, R* and R® are further described herein below in Table
VII.

TABLE VI
No. R R® R®
229 2-fluorophenyl -H -H
230 3-fluorophenyl -H -H
231 4-fiuoropheny! ~H -H
232 2-¢hiorophenyl -H -H
233 3-chlorophenyl ~H —H
234 4-chlorophenyl -H -H
235 2-methylphenyl -H ~H
236 3~methylphenyl -H -H
237 4-methylphenyl -H —H
238 2-fluorophenyl —CH; -H
239 3-fluorophenyl ~CHj —-H
240‘ 4-fluorophenyl -CH; -H
241 2-chlorophenyl -CH, —H
242 3-chlorophenyl —CH; -H
243 4-chloropheny! —CH; -H
244 2-methyiphenyl ~CHs, -H
245 3-methylphenyl —-CH; -H
246 4-methylphenyl —CH; -H
247 2-flucrophenyl ~CH; —CH;
248 3-fluorophenyl —CH; —CH3

~—




3- net hyl phenyl -C(CH3)2- 282 -CH3 4-net hyl phenyl

-C(CH3) 2- 283 -CH2CH3 2-fl uorophenyl 284 -CH2CH3

3-fl uorophenyl --C(CH3)2- 285 -CH2CH3 4-fluoro hena/l
W‘-’EK"@#@PE’P 286 - CH2CH3 2- chl or ophenyl - C( CHEf3/US3087014852

- CH2CH3 3-chl orophenyl -C(CH3)2- 288 -CH2CH3

4- chl orophenyl -C(CH3)2- 289 -CH2CH3 2- net hyl phenyl

-C(CH3) 2-- 48 290 -CH2CH3 3- net hyl phenyl

42
249 4-fluoropheny! -CH,; —-CH3;
250 2-chlorophenyl —CHa» —CH3
251 3-chlorophenyl -CH,; ~CH;
252 4-chlorophenyl —CH; —CH3
253 2-methylpheny! —CH, -CHj3
254 3-methylphenyl ~CHs —CHj;
255 4-methyiphenyl ~CH; -CH;
256 2-fluorophenyl —~CH,CH; -H
257 3-fluorophenyl -CH>CH; —-H
258 4-flunorophenyl —CH2CH; —H
259 2-chlorophenyl ~CH,CH; -H
260 3-chlorophenyl —CH>CH3 -H
261 4-chloropheny! -CH,CH3 ~H
262 2-methylphenyl —CH,>CH; —-H
263 3-methylphenyl —CH;CH; ~H
264 | 4-methylphenyl | —CH,CH; —H

The compounds which are encompassed within Category III of the present disclosure cai

be prepared by the procedures outlined herein below in Schemes VII and VHI and described in

Examples 5 and 6.
3
Scheme VI
cl ct
SUP! SY Pt
7~ oH N(CHs),
OH O OH O,
7 i2
Reagents and conditions: (a)
10

EXAMPLE 5

5-(3-Chlorophenyl)-N-(2-dimethylamino-2-oxoethyl)-3-hydroxylpyridin-2-yl amide (12).
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20
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-C(CH3)r- 291 -CH2CH3 4-net hyl phenyl -C(CH3)2 292 -H
2-fluorophenyl -CH(CH3)- 293 -H 3-fl uorophenyl
-CH(CH3)- 294 -H 4-fluorophenyl -CH(CH3)- 295 -H
2-chl orophenyl -CH(CH3)- 296 -H 3-chl orophenyl
-CH(C113)- 297 -H 4-chl orophenyl -CH(CH3)- 298 -H

2- et hyl phenyl -CH(CH3)- 299 -H 3-net hyl phenyl
-CH(CH3)- 300 -H

43

Preparation of 5-(3-chlorophenyl)-N-(2-dimethylamino-2-oxoethyl)-3-hydroxylpyridin-2-yt
amide (12): To a solution of {[5-(3-chlorophenyl)-3-hydroxy-pyridine-2-carbonyl]-amino}-acetic acid, 7,
(0.043 g, 0.139 mmol) in DMF (2 mL) at 0 °C under N, is added diisopropylethylamine (0.072
ml, 0.42 mmol), 1-(3-dimethylamino-propyl)-3-ethylcarbodiimide (EDCI) (0.040 g, 0.21 mmol)
and 1-hydroxybenzotriazole (HOBt) (0.002 g, 0.014 mmol). The resulting mixture is stirred for
5 minutes before dimethylamine (0.10 mL of a 2M solution in THF, 0.21 mmol) is added. The
reaction is warmed slowly to room temperature and stirred for 3 days. The reaction is diluted
with EtQAc, washed with H;0, and saturated aqueous NaCl. The organic phase is dried
(MgSOy), filtered, concentrated under reduced pressure and the crude material is purified over
silica (EtOAg) to afford 0.20 g (43% yield) of the desired product as a colorless solid. "H NMR
(250 MHz, CDCl;) 6 ppm 11.90 (1 H, s), 8.83 (1 H,t,/=4.6 Hz), 8.25 (1 H, d, /= 1.8 Hz), 7.51
(1H,m),7.31-7.44 (4H, m), 419 2 H, d, J=4.6 Hz), 2.99 (3 H, s5), 2.98 (3 H, 5). HPLC-MS:
m/z 334 [M+H]".

BnQ.

Reagents and conditions: {a) 2Z-aminoacetamide HC1, EDCI, HOBt, DMF;

0°Ctort, 3 days.
Bn(. ! N g o HO ! ey ﬁ o
OBn O OH O
13 14
Reagents and conditions: (b) H,: Pd/C, MeOH, tt, 22 br.
FZC\. /O
S ™ O
A
Q O
T e,
o o
15

Reagents and conditions: (¢) (CFaS0,);NC¢H;, MeOH; rt, 24 hr.




10

20

4- et hyl phenyl -CH(CH3)- 301 -CH3 2-fl uorophenyl
-CH(CH3)- 302 -CH3 3-fluorophenyl -CH(CH3)- 303 -CH3
4-fl uorophenyl -CH(CH3)- 304 -CH3 2-chl or ophenyl
-CH(CH3) - 305 -CH3 3-chl orophenyl -CH(CH3)- 306 -CH3
4- chl orophenyl -CH(CH3)--307 -CH3 2-net hyl phenyl
-CH(CH3) - 308 -CH3 3-net hyl phenyl -CH(CH3)- 309 -CH3
4- met hylphenyl -CH(CH3)- 310

44
FyC.. O %y
AN ] N Q —-
o0
%ﬁ\/‘l\Nﬁz
OH O
15

Reagents and conditions: (d) 3-chlorophenylboronic acid, Pd(dppf)Cla,
K3PO,, dioxane; 85 °C, 48 hr.

EXAMPLE 6

5-(3-Chlorophenyl)-N-(2-amino-2-oxoethyl)-3-hydroxylpyridin-2-yl amide (16).

Preparation of 3,5-bis-benzyloxy-N-(2-amino-2-oxoethyl)pyridin-2-yl amide (13): To a solution
of 3,5-bis-benzyioxy-pyridine—2—carboxyrlicr acid, 2, (1.00 g, 2.99 mmol) in DMF (20 p}@) at room

temperature under N; is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (0.925 g,
5.97 mmol) and 1-hydroxybenzotriazole (HOB) (0.806 g, 5.97 mmol). The resulting solution is
stirred for 15 minutes then 2-aminoacetamide hydrochloride (0.66 g, 5.97 mmol) and
diisopropylethylamine (1.56 ml, 8.96 mmol) are added. After 3 days the reaction mixture is
concentrated under reduced pressure and HO added. The solid which forms is collected by
filtration and is washed with water to afford 0.598 g (51% vield) of the desired product as a
white solid. "H NMR (250 MHz, DMSO-dg) 6 ppm 8.39 (1 H, 1, J=5.6 Hz), 8.01 (1 H,d, J=
2.2 Hz), 7.28-7.56 (12 H, m), 7.11 (1 H, brs), 5.26 (2 H, 5), 5.25 (2 H,5),3.81 2 H, 4, J=5.6
Hz). HPLC-MS: m/z 392 [M+H]",

Preparation of 3,5-dihydroxy-N-(2-amino-2-oxoethyl)pyridin-2-yl amide (14):
A solution of 3,5-bis-benzyloxy-N-(2-amino-2-oxoethyl)pyridin-2-yl amide, 13,
(0.598 g, 1.53 mmeol) in EtOH (100 mL) containing 10% Pd/C
(0.120 g) is stirred under an atmosphere of H, for 22 hours. The reaction solution is filtered
throu_gh Celite™ and the collected solids are washed with hot MeOH. The combined filtrate and
washings are concentrated under reduced pressure to afford 0.32 g (99% yield) of the desired
product cream-colored solid. "H NMR (400 MHz, DMSO-ds) 6 ppm 12.42 (1H, s), 10.84 (1 H,
brs), 875 (1 H,t,J=5.8 Hz), 7.75 (1 H,d, J=2.3 Hz), 747 (1 H, br 8), 7.13 (1 H, brs), 6.67 (1
H,d, /=23 Hz),3.85 (2 H, d, J= 5.9 Hz). HPLC-MS: m/z 212 [MHH]



- CH2CH3 2-fl uorophenyl -CH(CH3)- 311 - CH2CH3
3-fluorophenyl -CH(CH3)- 312 -CH2CH3 4-fl uor ophenyl
-CH(CH3) - 313 -CH2CH3 2-chl orophenyl -CH(CH3)- 314

- CH2CH3 3-chl orophenyl -Chk CH3)- 315 - CH2CH3

4-chl orophenyl -CH(CH3)- 316 -CH2CH3 2- net hyl phenyl
-CH(CH3) - 317 -CH2CH3 3-net hyl phenyl -CH(CH3)- 318

- CH2CH3 4- net hyl phenyl -CH(CH3)- 319 -H 2-fl uorophenyl
- CH2CH2-

Preparation of 5-trifluoromethanesulfonoxy-N-(2-amino-2-oxoethyl)-3-hydroxypyridin
-2-yl amide (15): To a solution of 3,5-dihydroxy-N-(2-amino-2-oxoethyl)pyridin-2-yl
amide, 14, (0.30 g, 1.42 mmol) in MeOH (10 mL) and DMF (5 mL) at 0 °C under N2 is added

diisopropylethylamine (0.247 ml, 1.42 mmol) followed by N-
phenyltrifluoromethanesulfonamide (0.508 g, 1.42 mmol). The resulting mixture is warmed
slowly to room temperature and stirring is continued for 24 hours. The solvent is then
removed under reduced pressure and the crude material is purified over silica (2%
MeQOH:CH,Cl,} to afford 0.404 g (83% yield) of the desired product as a pale yellow solid.
'H NMR (250 MHz, DMSO-ds) 5 ppm 12.85 (1 H, brs), 9.28 (1 H, t, J= 5.9 Hz), 8.41 (1 H,
d,J=23Hz),785(1 H,d,J=24Hz),7.52 (1 H, brs), 7.18 (1 H, brs), 3.88 (2 H,d, J=6.1
Hz). HPLC-MS: m/z 344 [M+H]".

Preparation of 5-(3-chlorophenyl)-N-(2-amino-2-oxoethyl)-3-hydroxylpyridin-2-yl
amide (16): To a degassed solution of 5-trifluoromethanesulfonoxy-N-(2-amino-2-oxoethyl)-

3-hydroxypyridin-2-yl amide, 15, (0.20 g, 0.58 mmol) in 1,4-dioxane (3.5 mL) at room

temperature under N, is added 3-chlorophenyl boronic acid {(0.109 g, 0.70 mmol), K3P04
(0.148 g, 0.70 mmol) and Pd(dppf)Cl, (0.048 g, 0.06 mmol). The resulting suspension is
heated to 90 °C in a sealed tube for 22 hours. The reaction is cooled to room temperature and
additional 3-chlorophenyl boronic acid (0.055 g, 0.35 mmol) and Pd(dppf)Cl, (0.048 g, 0.06
mmol) is added and the reaction reheated to 90 °C for an additional 22 hours. After cooling,
the reaction solution is filtered through Celite™ and the collected solids are washed with
additional MeOH. The filtrate and washings are concentrated under reduced pressure and the
residue dissolved in CH;Cl; and washed with 10% citric acid. The organic layer is dried
(NazS0,), filtered and concentrated under reduced pressure. The crude product is purified
over silica (2% MeOH:CH,Cl;) to afford 0.033 g (18% yield) of the desired product as a
colourless solid. 'H NMR (250 MHz, DMSO-ds) & ppm 12.46 (1 H, ), 9.17 (1 H,t,J=5.9
Hz), 8.55 (1 H, d, J=2.0 Hz), 7.93 (1 H, d, J= 0.9 Hz), 7.75 - 7.84 (2 H, m), 7.49 - 7.60 (3
H, m), 7.18 (1 H, 5), 3.91 (2 H, d, J= 5.9 Hz). HPLC-MS: m/z 306 [M+H]".



320 -H 3-fluorophenyl -CH2CH2-- 321 -H 4-fl uorophenyl
-CH2C112- WD 2008/ 002576PC T/ US2007/ 014832 49 322 -H
2-chl orophenyl -CH2CH2-- 323 -H 3-chl orophenyl

- CH2CH2- 324 -H 4-chl orophsnyl -CH2CH2- 325 -H

2 nmet hyl phenyl - CH2CH2- 326 H 3- et hyl phenyl - CH2CH2-

5. f'7lihe g'?lgv %? grgﬁ%qg ples of compoundgénecompassed within Category

ITI of the present d:sclosure

5-(3-Chiorophenyl)-N-(2-isopropylamino-2-oxoethyl)-3-hydroxylpyridin-2-yl

amide: ‘H NMR (250 MHz, CDCls) § ppm 8.60 (1 H, t, J= 6.4 Hz), 8.25 (1 H, d, J= 2.0
Hz), 7.50 - 7.53 (1 H, m), 7.44 (1 H, d, J = 2.0 Hz), 7.35 - 7.43 (3 H, m), 5.69 (1 H, br s),
4.04 (2 H,d,J=59Hz),3.41 (1 H, q,J=7.0 Hz), 1.13 (6 H, d, J = 6.6 Hz). HPLC-MS: m/z

348 [M+H]".
Hy
N
H.
xpr(xu:\,ﬁ‘\m‘":ﬂ:‘
- oH o

5-(4-methylphenyl)-N-(2-methylamino-2-oxoethyl)-3-hydroxylpyridin-2-yl amide:

"H NMR (256 MHz, CDCl;) § ppm 11.90 (1 H, s), 8.47 (1 H, t, /= 5.9 Hz), 8.25 (1 H, d, J =
1.8 Hz), 7.33 - 7.56 (3 H, m), 7.12 - 7.31 (2 H, m), 6.07 (1 H, brs), 3.90 - 4.24 (2 H, m), 2.66
- 2.98 (3 H, m), 2.35 (3 H, s). HPLC-MS: m/z 300 [M+H]".

[o}] ’ N
P
NHCH»

OH ©O

5-(3- Chlorophenyl)-N—(2-methyiammo 2- oxoethyl) 3- hydroxylpyrldm -2-yl amide:

"H NMR (250 MHz, CDCl) 8 ppm 11.79 (1 H, brs), 8.55 (1 H, brs), 8.31 (1 H, 5), 7.60 (1
H,s), 7.41 - 7.53 (4 H, m), 6.01 (1 H, brs), 4.15 (2 H,d, J=5.8 Hz),2.90 3 H, d, /= 4.7
Hz). HPLC-MS: m/z 320 [M+H]".

Category IV of the present disclosure relates to compounds having the formula:

R ! N o]
T,
OH O

wherein the first aspect relates to compounds having the formula:




329 -CH3 3-fluorophenyl -CH2CH2- 330 -CH3

4-fl uorophenyl -CH2CH2- 331 -CH3 2-chl or ophenyl

- CH2CH2- 332 -CH3 3-chl orophenyl -CH2CH2- 333 -C113

4- chl orophenyl -CH2CHr- 334 -CH3 2-net hyl phenyl
WQR09%402576 335 - CH3 3- et hyl phenyl - CH2CH2- 3BGI/D§3007/014832
4- met hyl phenyl -CH2CH2- 337 -CH2CH3 2-f 1 uor ophenyl

- CH2CH2- 338 - CH2CH3 3-fl uor ophenyl

47

R
SN

I
o g‘L OR®

OH O
non-limiting examples of R, R?, and L units are further described herein below in Table VIII.

TABLE VIII

No. R’ R L

265 -H 2-fluorophenyl ~C(CHa)—
266 Ty 3-fluorophenyl - | —C(CHa)o
267 ~H 4-fluorophenyl ~C(CH;3)—
268 H 2-chlorophenyl | ~C(CHs)—
269 ~—H 3-chlorophenyl —C(CHz)>—
270 ~H 4-chlorophenyl —C(CH3)>—
271 -H 2-methylphenyi —C(CH3)—
272 ~H 3-methylphenyl ~C(CHj3)z~
273 -H 4-methylpheny! —C(CHs)2—
274 —CH; 2-fluorophenyl —C{(CH3)—
275 —CH; 3-fluorophenyt —C(CH3)—
276 —CH; 4-fluorophenyl —C{CH3):—
277 ~(CH; 2-chlorophenyl —C(CH3)—
278 —CH, “3-chlorophenyl | —C(CHz)z—
279 —CH; 4-chlorophenyl | —C(CHs)o—
280 ~CH; 2-methylphenyl —C(CH3z):—
2381 —CH3 3-methylphenyl —C(CHa)z—
282 —CH; 4-methylphenyl —C(CH3)~
283 —CH,CHj; 2-fluorophenyl —C(CH3)—
284 —CH,CH; 3-fluorophenyl —C(CH3)s—
285 —~CH,CH; 4-fluorophenyl —C(CH3)—
286 —CH,CH;j 2-chlorophenyl —C(CH3)2—
287 —CH,CH; 3-chlorophenyl —C(CHa)>—
288 ~CH,CH3; | 4-chlorophenyl —C(CHs)—
289 ~CH,CH; | 2-methylphenyl | —C(CHz)r-




- CH2CH2- 339 -CH2CH3 4-fl uorophenyl -CH2CHz- 340

- CH2CH3 2-chl orophenyl -CH2CH2- 341 - CH2CH3

3-chl orophenyl -CH2C112- 342 - CH2CH3 4-chl orophenyl
WORMBUHE76 343 - CH2CH3 2- net hyl phenyl - CH2 CHPCT3%52007/014832

- CH2CH3 3- et hyl phenyl - CH2CH2- 345 - CH2CH3

4- met hyl phenyl - CH2CH2- The conpounds descri bed

i mredi ately abover wherein R5 is C1-C4 |inear,

branched, or cyclic al kylaggan be prepared by the

procedures outlined herein below in Schene | X and

dedcrpbgd | n-CHAM § &-methidphéhyl WO —C(CHa)—
200800257 082007/ 014832 50 oot o ond
corldi P9bna] 0" Fharh ATTSIREERY of ook B ac| d mot hy
estier popDY , HHtL, -filkropinyl 3| ' -OBECH;)-
293 -H 3-fluorophenyl —CH(CH;)-
294 -H 4-fluorophenyl ~CH(CH3)-
295 -H 2-chlorophenyl ~CH(CH;)~
296 —-H 3-chlorophenyl —CH(CH3)
297 ~-H 4-chlorophenyl ~CH{CH3)}
298 -H 2-methylphenyl ~CH(CHs)-
299 -H 3-methylphenyl —~CH(CH;)-
300 -H 4-methyiphenyl —CH(CH;)-
301 —CH; 2-fluorophenyl —CH(CHa)-
302 -CHs 3-fluorophenyl —CH(CHs)}—
303 ~CH; 4-fluorophenyl ~CH(CHz)~
304 —CH; 2-chlorophenyl —CH(CH3)-
305 —CHj; 3-chloropheny! —-CH(CH3)~
306 —CH; 4-chlorophenyl —CH(CH;)-
307 —CH; 2-methylphenyl —CH(CH3z)}-
308 —CHj; 3-methylphenyl —CH(CH3)}-
309 —CH; 4-methylphenyl ~CH(CH3)}-
310 | —CHoCH; | 2-fluorophenyl | —CH(CHa)-
311 ~CH,CH; 3-fluorophenyl —CH(CH3)~-
312 ~CH,CH; 4-fluorophenyl —CH(CH;3)—
313 ~CH>CHs; 2-chlorophenyl —CH(CH:)-
314 —CH,CHsj 3-chlorophenyl —CH{(CHz)~
315 —CH,CH; 4-chlorophenyl —~CH(CH;3)
316 -CH>CH3 2-methylphenyl —CH(CH3)-
317 ~CH,CH; 3-methylphenyl —CH(CHi)—
318 —CH>CH; 4-methylphenyl —CH{(CH:)—
319 -H 2-flucrophenyl ~CH;CHz—
320 —H 3-flucrophenyl ~CH,CHz—
321 —H 4-fluorophenyl -CH,CHz—




51718 Reagents and conditions: (b) H2: Pd/C, MeOH,
22 hr. 10Reagents and conditions: (c)

(CF3S02) 2NC6H5, MeOH; it, 24 hr. d

Reagents and conditions: (d) 3-chlorophenyl boronic
WACIOBB/00RRI6 dppt ) C12, 15K3PO4, di oxane; 85 C, REI/H§2007/014832
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r emoved® feduced pres?ﬂ? the crgde oil which
remains is U/fled ever=silic OA& hegit ane 1:9) to
afford 0.170Yg (6&%b 25 yi el d) offt hgrde®{r edcéonpound
as a yellowosh. |11l NWR (250 D) C8:ppm 8.85 (1
H bs), 19(1 H |, J=2.4 Hz), {746 (1 H d, J= 2.3
Hz), 3.74(3 H, s), 1.63(6 H s). HPLC-Ms: nfz 387

[ MtH| t Preparation of
2- ([ 5-(3-chloro-phenyl) - 3- hydroxy- pyri di ne-2-car bonyl k
am no)-2- 30 methyl -propionic acid nmethyl ester (20):
To a degassed solution of 2-[(3-hydroxy-5-
trifluoronethanesul f onyl oxy- pyri di ne-2-carbonyl)-am no




52 (0.036 g, 0.04 nmmmol). The resulting suspension is

heated to 85 Cin a sealed tube for 20 hours. After

cooling, the reaction solution is filtered through
wQgbosezFM and the col |l ected solids are washedTaised07/014832

addi tional MeOH The filtrate and washings are

concentrated under reduced pressure and the residue

di ssol ved in CH2C12 and washed with 10%citric acid.

The organic 5layer is driggl (Na2SO4), filtered and

concentrated under reduced pressure. The crude product

Reagents Sndudhiitionsd (a)\a%mﬁbizmah&lﬁt@ma&wm medylléstr, EDCRHOBICIDMEF;

0.112 ¢ (73@6yie|d) theN£§S|red conpound as a

col orl ess oil. 1HNI\/R 3¥SchCl 3) 5 ppm 11.83 (1

H br s), 8.29(1 H, br s), 8.10(1 H d, J= 2.0 Hz),

1 , 7.08 - 7.34 (4 & 3. 65 (3 H s),
1.55 HNs). HP C—I\/IS nfr 349 . 0 The

| 7wWer ein i %gfggen can
e BF edures out ! ifnedJher ¥etsow i n

be prepafled %@

Scheme XBnd® ¥Es&F3 bed in Exanpl e ®HscRdhe 5 2021
5 Reagents am@ conditions: (a) LiOH, THHEI1-120; rt, 3

days

Sob 11 5 e SRR 9 M PHS, M b 2355 car bony! |

-am nol - 2-nethyl -propionic acid (21)

Preparati on of

2-0- 13 ctilorpph nyl) 3- hydroxyﬁpyrl -Zipar onyl 1-am
i N0} R > oni ¢ aC|d°(Eﬂ) g0, Of
24[ 5- (8- ch eny ) - 3- hydr oxy- pyrl i

carbonQﬂkéﬁgho}- - met hyl - pr opi oni ¢ ‘ester;
20, (0.08B g, 0.24 mind) in THF (4 |nL)9|s added Li OH
(0.0 )

10 resul lt%? 5“ tg o‘?‘ﬁ%c{ngﬁf&g% |(?)a(g% $8’|9 I\gdé %Efs% Igltkoglggfnwﬁr
tenperature. The solvent is renoved under reduced
pressure and the pale yellow soldgid that renains is

il the pHis

xtracted twice with

organic_la onbi ne dri ed
07/ 014832 53 ([Na2pO4) g fiff tered
CH;

solid. Il yNLR (250 MHz, DWVSO-4) S ppm 12. 99 (1 H hr
s), 12.25(1°H s), 9.05 (1 H s), 8531 H d, J =
2. ORédgpnts IndXdbn(itichl: (4)3-chlordghenylhodshid id, Pa@ppf)m@l -
7.58 (2 H m, 1 MB: iz 335 [MrH. 5
15 Furt her non-Iin1 %3%%%%%§§wﬁhc ude the follow ng.
3-[ (3-Hydr oxy- 5- (4 met hyl phenyl) - pyrldlne 2-car bonyl) -
am noj - propi oni c aCidfg%?MtFég ester: 11 NWR (250
MHz, CDCl3) & ppm 12 8.44(1 H, t,J =5.9
2-{[5 %&-p,hl@o-@h_er(yj)-}ilyd:oﬂy-ﬁyrifhr)e,-Z-iaﬂldnyi]-imﬁﬁ} {22methyhpropipn8@cid
(2 H d J= 7.9 Hz), még%’%ﬁ(i%(?_b) , J= 7.2 Hz), 3.76(2
H q, J-= 6.4 Hz), 2 J= 6.2 Hz), 2.43 (3 H,
20 s), 1.30(3 H t, J=7. HPLC-MS: m z 32S [ M+H].

Pgﬁfu%gon oféZr g3 3= lgs E)%nglf?lxg Ipam 1é1ﬁ-y2—-3arbonyl) dammo 22-En§tr I-RroBomc
acid meﬂa%eﬁek(t;zb pTcmn sadutigi Qf3e‘i-hl§~lbe%fﬁ@wpyrllimb-mrmm(y¢© @cxm& (10g,

299 g BMIA20RT o peraibe iy Mo ddaed 435 > 7 197,

dmlethylﬂmq?yropxl)éomlﬂrbcqi:meQ&(EDQI) £6:925 8 .585(mampf) agd J= 6. 3

25 hydroxyﬁéé)lamé’zoﬁ%(}f@ﬁdﬁ(o ?os %5 - ramlsB) Thén%ém%%s dtfrred for #5 minhiteh after
3- {t5 (3- Chldrophenyl) 3 hydroxy pyrldlne 2- car bonyVaam
i nol -propionic acid: NWR (250 MHz, DVBO d6) 8 ppm
12.63 (1 H, br s), 12.37 (1 H, br s), 9.20(1 H, t, J=
5.6 Hz), 8.50(1 H, d, J= 1.8 Hz), 7.91 (1 H, s),
7.72 - 7.84 (2 H m, 7.54(2 H m, 3.54(2 H q, J. 25
6.8 Hz), 2.58(2 H, t,J=6.9 Hz). HPLCMs: mfz 321
[ MtHr .
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34(3- Hydr oxy- 5- (4- et hyl pheny1l) - pyri di ne- 2- carbonyl ) - a
m nol propionic acid: |FINVR (250 MHz, DMSO-d6) 5 ppm
12.59(1 H, br s), 9.15 (1 H t,J= 5. 9 Hz), 8.46(1 H,

WP 2008/0035961. 8 Hz), 7.70(2 H, d, J= 8.2 Hz), FCHERND0I414832
d, J=2.0 Hz), 7.33 (2 H d, J=8.1 Hz), 3.54(2 5 H

q, J- 6.7 Hz), 2.57(2 H t, J=7.0 Hz), 2.36(3 H, 5s).
HPLC-MS: mz 301 [ M+11]. OH 0143C CH,

2- 1[ 5- (3- Chl or opheny0- 3- hydr oxypyri di ne- 2- car bonyl ] -am
i no) - 2- net hyl - pr opi oni ¢ aci d: III NVR (250 MHz,

which o RMEEbHuriidRmE 2192, §.97 Mmdly ak) diisdroB@eth]-dinine YDIFEA)T1.56
L, 8.95 Tl e ég%ézl.sﬁlel%u’]lﬁ% sefition is gtgr'(egl q'iﬁgqﬁ ?ehg)}laésé(rgfqg"s‘l%gﬁoprs
then cor‘lasﬁtﬁéﬁnecﬁf Fedied prdviurd. tThEhemmrgaﬁdwﬁan Qﬁtl?urﬁfed Gﬁﬂga%
ronchphs PP IR SR o L bl « gy s
Rl e o st -2 21
), 690 (3 dsy 7:3-959, 110 (e UGS B s 72-E By kB3 (6 - BpL.C-vs:

m/z 435{M+4)f| uor ophenyl - C( CH3) 2-

Preparation of 2-[(3,5-dihydroxy-pyridine-2-carbonyl)-amino]-2-methyl-propionic acid
methyl ester (18): A solution of 2-[(3,5-bis-benzyloxy-pyridine-2-carbonyl)-aminoj-2-
methylpropionic acid methyl ester, 17, (0.58 g, 1.34 mmol) in MeOH (100 mL) containing 10%
Pd/C (0.116 g) is stirred under an atmosphere of Hz for 22 hours. The reaction solution is
filtered through Celite™ and the collected solids are washed with hot MeOH. The combined
filtrate and washings are concentrated under reduced pressure to afford 0.321 g (94% yield) of
the desired compound as a grey solid. 'H NMR (250 MHz, MeOD) 6 ppm 7.67 (1 H,d, /=24
Hz), 6.58 (1 H, d, J=2.4 Hz), 3.69 (3 H, s), 1.56 (6 H, s). HPLC-MS: m/z 255 [M+H]".

Preparation of 2-[(3-hydroxy-5-triflucromethanesulfonyloxy-pyridine-2-carbonyl)-
amino]-2-methyl-propionic acid methy! ester (19): To a solution in 2-[(3,5-dihydroxy-pyridine-
2-carbonyl)-amino]-2-methyl-propionic acid methyl ester, 18, (0.312 g, 1.23 mmol) in MeOH
(10 mL) containing diisopropylethylamine (0.214 mL, 1.23 mmol) at 0 °C under N> is added N-
phenyltrifluoromethanesuifonamide (0.439 g, 1.23 mmol). The reaction is warmed slowly to
room temperature and stirred for 40 hours, The solvent is removed under reduced pressure and
the crude oil which remains is purified over silica (EtQOAc:heptane 1:9) to afford 0.170 g (36%
yield) of the desired compound as a yellow oil. "H NMR (250 MHz, MeOD) 8 ppm 8.85 (1 H, b
5), 8.19 (1 H, d, J=2.4 Hz), 7.46 (1 H, d, J= 2.3 Hz), 3.74 (3 1, 5), 1.63 (6 H, s). HPLC-MS:
m/z 387 [M+HT". '

Preparation of 2-{[5-(3-chloro-phenyl)-3-hydroxy-pyridine-2-carbonyl]-amino}-2-
methyl-propionic acid methyl ester (20): To a degassed solution of 2-[(3-hydroxy-5-
trifluoromethanesulfonyloxy-pyridine-2-carbonyl)-amino]-2-methyl-propienic acid methyt este:
(0.17 g, 0.44 mmol) in 1,4-dioxane (3 mL) at room temperature under N2 is added 3-
chloropheny! boronic acid (0.082 g, 0.53 mmol), K5PO4 (0.112 g, 0.53 mmol) and Pd(dppf)Cl.



349 -H -H 2-chl orophenyl -C(CH3)2- 350 -H -H

3-chl orophenyl -C(CH3)r- 351 -H -H 4-chl orophenyl

-C(CH3)2- 352 -H -H 2-nethyl phenyl -C(CH3)2- 55 353
woRoesip2876ret hyl phenyl -C(CH3)2- 354 -H -H PCT/US2007/014832

4- et hyl phenyl -C(CH3)2- 355 -CH 3 -H 2-fl uorophenyl

-C(CH3) 3- 356 -CH3
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(0.036 g, 0.04 mmol). The resulting suspension is heated to 85 °C in a sealed tube for 20 hours.
After cooling, the reaction solution is filtered through Celite™ and the collected solids are
washed with additional MeOH. The filtrate and washings are concentrated under reduced
pressure and the residue dissolved in CH,Cl, and washed with 10% citric acid. The organic

S layer is dried (Na,SOq), filtered and concentrated under reduced pressure. The crude product is
purified over silica (EtOAc:heptane 1:4) to afford 0.112 g (73% yield) of the desired compound
as a colorless oil. '"H NMR (250 MHz, CDCls) 8 ppm 11.83 (1 H, brs), 8.29 (1 H, brs), 8.10 (1
H, d, /= 2.0 Hz), 7.40 (1 H, m), 7.08 - 7.34 (4 H, m), 3.65 (3 H, s), 1.55 (6 H, 5). HPLC-MS:

m/z 349 [M+H]".
10
The compounds of Formula (I) wherein R’ is hydrogen can be prepared by the
procedures outlined herein below in Scheme X and deseribed in Example 8
Scheme X
cl
| :N . 0 — ! :N g
OCH; OH
15 OH OHC CH; OH OH:C CH;
20 21
Reagents and conditions: (a) LiOH, THF/H;O; rt, 3 days.
EXAMPLE 8
20 2-{[5-(3-Chloropheny1)-3-hydroxy-pyridine-2-carbonyl]-aminc} -

2-methyl-propionic acid (21)

Preparation of 2-{{5-(3-chlorophenyl)-3-hydroxy-pyridine-2-carbonyl]-amino}-2-
methyl-propionic acid (21): To a solution of 2-{[5-(3-chlorophenyl)-3-hydroxy-pyridine-2-

25  carbonyi}-amino}-2-methyl-propionic acid methyl ester, 20, (0.082 g, 0.24 mmol) in THF (4
mL) is added LiOH (0.024 g, 0.98 ramol) and HzO (1 mL) and the resulting solution stirred for
days at room temperature, The solvent is removed under reduced pressure and the pale yellow
solid that remains is then acidified with 1M HCI to until the pH is approximately 1 and the
solution extracted twice with EtOAc. The combined organic layers are combined, dried
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3-fluorophenyl -C(CH3)2- 357 -CH3 -H 4-fl uorophenyl

-H I

- )2- 358 -CH3 -H 2-chl orophenyl -C(CH3)2- 359 -CH
3 -H 3-chl orophenyl -C(CH3)2- 360 -CH3 -H

4-chl orophenyl -C(CH3)z- 361 -CH3 -H 2-net hyl phenyl
WQgpWEYs- 362 - CH3 - H 3-net hyl phenyl - C( CPET/BS2085g4832
-013 -H 4-net hyl phenyl -C(CH3)2- 364

53

(NazS0,), filtered and concentrated under reduced pressure to afford 0.064 g (81% yield) of the
desired compound as a white solid. 'H NMR (250 MHz, DMSO-ds) 8 ppm 12.99 (1 H, br s),
12.25¢(1 H,8),9.05 (1 H,s),853 (1 H,d,J=2.0Hz2), 7.91 (1 H, ), 7.74 - 7.83 (2 H, m), 7.51 -
7.58 (2 H, m), 1.58 (6 H, s). HPLC-MS: m/z 335 [M+H]".

Further non-limiting examples include the following,.

H,C.
(Y
P HWDQHS

oH ©O o
3-[(3-Hydroxy-5-{(4-methylphenyl)-pyridine-2-carbonyl)-amino]-propionic acid ethyl
ester: "H NMR (250 MHz, CDCly) 5 ppm 12.12 (1 H,s), 844 (1 H,t,J=5.9Hz),831 (1 H, d,.
=1.8H2),744-755(3H, m),730 (2H,d,/=79Hz),421 (2H,q,J=72Hz),3.76 2H, q,
J=6.4Hz), 2.68 (2H,t,J=6.2Hz),2.43 (3H,s), 1.30 (3 H, 1, J= 7.2 Hz). HPLC-MS: m/z 32¢

[M+H]".
q/%\’rﬂ R
\/\Ioroczﬂs

OH O
3-[(3-Hydroxy-5-(3-chlorophenyl)-pyridine-2-carbonyl)-amino]-propienic acid ethyl
ester: 'H NMR (400 MHz, CDCl3) & ppm 12.16 (1 H, 5), 8.45(1 H, t,.J=5.7Hz),8.25 (1 H, 4,
J=1.6Hz),7.55(1 H,s), 7.37- 747 (4H, m), 4.20 (2 H, q,/= 7.1 Hz),3.75(2H,q,J= 6.3
Hz), 2.68 (2 H, t,J=6.2 Hz), 1.28 (3 H, t, J = 7.1 Hz). HPLC-MS: n/z 349 [M+H]".

OH

- OH © Q
3-{[5-(3-Chlorophenyl)-3-hydroxy-pyridine-2-carbonyl]-amino } -propionic acid:
'"H NMR (250 MHz, DMSO-ds) 8 ppm 12.63 (1 H, brs), 12.37 (1 H, brs), 9.20 (1 H, t,J=5.6
Hz), 8.50 (1 H,d, /= 1.8 Hz), 791 (1 H, 5), 7.72 - 7.84 (2 H, m), 7.54 (2 H,m), 3.54 2 H, q, J
6.8 Hz), 2.58 (2 H, t, J= 6.9 Hz). HPLC-MS: m/z 321 [M+H]".



-CH3 -CH3 2-fluorophenyl -C(CH3)7- 365 -CH3 -CH3
3-fluorophenyl -C(CH3)2- 366 -CH3 -CH3 4-fl uorophenyl
-C(CH3) 2- 367 -CH3 -CH3 2-chl orophenyl -C(CH3)r- 368
WOEPB/MISH8 3- chl or ophenyl - C(CH3) 2- 369 - CHPCIGr2007/014832
4-chl orophenyl -C(CH3)2- 370 -CH3 -CH3 2-net hyl phenyl
-C(CH3)r- 371 -CH3 -CH3 3-net hyl phenyl -C(CH3) 2-
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OH O o
3-[(3-Hydroxy-5—(&methylphenyl)-pyridine-z-carbonyl)—amino]-propionic acid:
'H NMR (250 MHz, DMSO-dg) 6 ppm 12.59 (1 H, brs), 9.15 (1 H, t,J= 5.9 Hz), 8.46 (1 H, d,
J=18Hz),770(2H,d,/=82Hz),7.66 (1 H,d,/J=2.0Hz), 733 (2 H,d, J=8.1 Hz), 3.54 (2
5 H,q,J=6.7Hz),2.57 (2H,t,J="7.0Hz), 2.36 (3 H, s). HPLC-MS: m/z 301 [M+H]".

Cl ! N
OH
OH  OHC CH,
2-{[5-(3-Chlorophenyl)-3-hydroxypyridine-2-carbonyl]-amino}-2-methyl-propicnic
acid: "H NMR (250 MHz, DMSO-dg) & ppm 12.99 (1 H, brs), 12.25 (1 H, s), 9.05 (1 H, ), 8.53
10 (1H,d,J=2.0Hz),7.91(1H,s),7.74-7.83 (2H,m), 7.51 - 7.58 (2 H, m), 1.58 (6 H, s).
HPLC-MS: m/z 335 [M-+H]".

The second aspect of Category IV relates to compounds having the formula:

R [ N g 0
Z N\L NRSRE
f OH O
15  wherein non-limiting examples of R, R®, R%, and L units are further described herein below in
Table IX.
X TABLE IX
No. R® R® R L
346 -H -H 2-fluorophenyl ~C(CHz)>—
347 -H -H 3-fluorophenyl ~C(CH3)>—
348 -H -H 4-fluorophenyl —C{CH3)—
349 -H -H 2-chlorophenyl —C(CH;)»~
350 -H -H 3-chlorophenyl ~C(CH3)>—
351 -H —-H 4-chlorophenyl —C(CH3)—
352 -H -H 2-methylphenyl —C(CHj3)—




372 -CH3 -CH3 4-net hyl phenyl
2-fl uorophenyl
- CH( CH3) -

- CH( CHB) -

- CH( CHB) -

35

-C(CH3)2- 373 -CH2CH3 -H
374 -CH2CH3 -H 3-fl uorophenyl
375 -CH2CH3 - H 4-fl uorophenyl
- CH2CH3 - H 2-chl or ophenyl
WO/ Gphenyl
- CH( CH3) -

- CH( CHB) -

377 -CH2CH3 -H
-CH(CH3) - 378 -CH2CH3 - H 4- chI'Ebp¢én4ps2
379 -CH2CH3 - H 2-net hyl phenyl

353 -H -H 3-methylphenyl —C(CHz)2—
354 -H -H 4-methylphenyl —C{(CHa)—
355 —CHs -H 2-fluorophenyl —C(CHz)—
356 —CHa -H 3-fluorophenyl —~C(CH3)—
357 —CH; -H 4-fluorophenyl —C(CH3)2—
358 —CH; -H 2-chlorophenyl —C{CHs3),—
359 -CH; -H 3-chlorophenyl —C(CHa)—
360 —CH; -H 4-chlorophenyl —C(CH3)—
361 ~CHs -H 2-methylphenyl —C(CH3z)—"
362 —CHs -H 3-methylphenyl —C(CH3)2—
363 ~CHj; -H 4-methylphenyl —C(CHa)—
364 —CH; —CH; 2-fluorophenyl —C(CHj3)—
365 —CHj ~CH;s 3-fluorophenyl —C(CHz)»—
366 —CH; -CH; 4-fluorophenyi —C(CHa)r
367 -CH; -CH; 2-chlorophenyl ~C(CHa)x—
368 —CHz —CH; 3-chlorophenyi —C(CHa)-
369 ~CH; ~CH; 4.chlorophenyl ~C(CH3)x
370 ~CH; -CH; 2-methylphenyl —C(CHa)x—
371 —CHj; —-CHj; 3-methylphenyl —C(CH3z)»—
372 -CH; ~CH; 4-methylphenyl —C(CHa)—
373 —~CH,CH5 -H 2-fluorophenyl —CH(CHs)—
374 —CH,CH3; -H 3-fluorophenyl —CH(CH3)--
375 -CH,CH; -H 4-fluorophenyl | —-CH(CHz)}-
376 —CH,CHj -H 2-chlorophenyl ~CH(CHs)—
377 —~CH2CH3 -H 3-chlorophenyl | —CH(CH3)-
378 —~CH;CHj -H 4-chlorophenyl —CH{(CH;3)-
379 —CH,CH, -H 2-methylphenyl | —~CH(CHs3)—
380 ~CH2CH, -H 3-methylphenyl | —CH(CHs)-
381 ~CH,CH; -H 4.methylphenyl | —CH(CH3)-
382 —CHsCH; | -CH;CH; 2-fluorophenyl —CH(CH;3)}-
383 —CH:CH; | -CH:CH; 3-fluorophenyl —CH(CH;3)
384 ~CH;CH; | -CHyCH; | 4-fluorophenyl ~CH(CHs)~




-CH(CH3) - 380 -CH2CH3 -H 3-net hyl phenyl -CH(CH3)- 381
-CH2CH3 - H 4-net hyl phenyl -CH(CH3)- 382 -CH2CH3
CH2CH3 2-f | uorophenyl -CH(C113)- 383 -CH2CH3 - CH2CH3
fl uorophenyl -CH(CH3)- 384 -CH2CH3 -CH2C113

fl uor ophenyl -CH(CH3)-- 56 385 - CH2CH3 - CH2CH3
chl or ophenyl -CH(CH3)- 386 -CH2CH3 - CH2CH3

3
4
2
3- chl or ophenyl

56

385 ~CHCH; | —CH;CH; | 2-chiorophenyl —CH(CH;)-
386 | —CHCHs; | ~CH,CH; | 3-chlorophenyl | —CH(CH3)-
387 —CH;CH; | -CH;CH; | 4-chlorophenyl —-CH(CH;)-
388 -CH;CH; | ~CH;CH3 | 2-methylphenyl ~CH(CHj3)—
389 -CHCHy | -CH2CH; | 3-methylphenyl —-CH(CH;)- d
390 | —CH;CH; | —CH,CH; | 4-methylphenyl | ~CEI(CHy)-

Another subgenus of the Compounds of Formula (I) can be prepared by the procedures
outlined herein below in Scheme X1 and described in Example 9.

5 Scheme XI
c

—_— | N o
. OH e NHCH,3
H OHC CH; OH OHiC CH;
21 22

Reagents and conditions: (a) CH;NH; HC, EDCI, HOBt, DMF; 0 °C to t, 2 days.

10 EXAMPLE 9

5-(3-Chiorophenyl}-N-(2-methylamino-2-oxo-1,1-dimethylethyl)-3-hydroxylpyridin-2-y! amide (22).

Preparation of 5-(chlorophenyl)-N-(2-methylamino-2-oxo-1,1-dimethylethyl)
-3-hydroxylpyridin-2-yl amide (22): To a solation of 2-{[53-(3-

chlorophenyl)-3-hydroxypyridine-2-carbonyl]-amino }-2-methyl-propionic acid, 21,
(0.030 g, 0.09 mmol) in DMF (2 mL) at room temperature under N; is added 1-(3-
dimethylamino-propyl)-3-ethylcarbodiimide (EDCI) (0.021 g, 0.13 mmol), 1-
hydroxybenzotriazole (HOBt) (0.012 g, 0.09 mmol) and diisopropylethylamine
(DIPEA) (0.047 ml, 0.27 mmol). The reaction is stirred for 5 minutes then
methylamine hydrochloride (0.09 g, 0.13 mmol) is added. After stirring for 2 days, the
solvent is rernoved under reduced pressure and the residue partitioned between CH>Cl, and
H,O. The organic layer is separated, washed with sat. NaCl, dried (Na»SQ,), filtered and
concentrated under reduced pressure. The crude product is purified over silica (MeOH:CH,Cl,




--CH(CH3) - 387 -CH2CH3 - CH2CH3 4- chl or ophenyl
-CH(CH3) - 388 -CH2C113 - CH2CH3 2- et hyl phenyl
-CH(CH3) - 389 -CH2CH3 - CH2CH3 3- net hyl phenyl - CH( CH3) -
390 -CH2CH3 - CH2CH3 4- et hyl phenyl - CH( CH3) -

WAH¥PESI8 ubgenus of the Conpounds of For mul BCY/P§20074H4832
be prepared by the procedures outlined herein below in
Scherme XI and described in Exanple 9.

Reagents and conditions: (a) CH314132 HCl1, EDCI, HOBt,

DMF, OCto it, 2 days. 10B¥AMPLE 9

543- Chl orophenyl) N- (2- met hyl am no- 2- oxo- 1, 1-di net hyl e
1:99) totalml-d 0.825y 09k yichiy of thie dledired omphuied :(s&Z:plorllasss:thHtNMR (250

MHz, C?qlerﬁ 5o bh¥h (P 06 3306 A s fr 301 55 6uh= 13813 Raf (L et I =
1.4 Hz),hm 7.30 (WHI @X)6. 5990 iH]iba s 2)8% (abi, det £ 22)Hz)Th7 B(6H] 9t HBRC-

MS: mj% ﬁ%%%ﬁnyl) 3- hydr oxypyri di ne- 2- car bonyl Fam no
5 }-2- et hyl - propi oni c aC|d 21, (0.030 g, 0.09 mml) in

2 roomte - (35
SnotabryPEsoR B B GRpRIURRs ol FrEIA R o Rom RS ndvite'he
formuiat 0. 021 g, 0.13 mmol), 1 hydroxybenzotr| azol e (HOBt)
(0.012 g, 0.09 mmol) di i sopropyl et hyl am ne (Dl PEA)
(0.047 m, 0.27 mol e neaction is stirred for 5
m nutes then nethyh gd de (0.09 g, 0.13
mmol ) is added. After irying for 2 days, the solvent
is renoved under reduced pressure and the residue
which g5p be Ferepiiied by copporndsbntve s doradd: The organic | ayer
i s separated, washe tNh sat. Nad, dried (Na2SO4),
filtered and concent u der|| reduced pi essure. The
crude product is stdégmga (MeOH: CH2C12 -WO
10 2008/ 002576PCT1US2007 £l 4 2 57 1:99) to afford 0.025 .

e G ?M%@GW%&ER%B%‘%ﬂ“@@fﬁ%’ﬁr“’*‘ﬂﬁ%ﬂ*ﬂ
units aISdE@ﬁl:ecH.n Bible BhaGhbekhw.d, J = 1. 7.56(1 H d, J

= 1.4 H), 738 - 7.50 (4 H, ), 650(1H br s), 2.87
(3H d J =47 H), 1.71(6 H, s). HPLOVE: miz 348

|[_M+Hrl . ?. X . ‘Anot her‘i‘ﬁﬁI@Knus of the conpounds of
No. E—” aLgGa_ \Rl) Tl at DNbU .-UII}JUUIIUD IIdVIRIg lIIC I Ul IIUI d
391 2-fluorophenyl 415 2-carbamoylphenyl
392 3-fluoropheny! 416 3-carbamoylpheny!
393 4-fluorophenyl 417 4-carbamoylphenyl
394 2-chlorophenyl 418 2-(aziridine-1-carbonyl)phenyl
395 3-chiorophenyl 419 3-(aziridine-i-carbonyl)phenyl
396 4-~chiorophenyl 420 4-(aziridine-1-carbonyl)phenyl
397 2-cyanophenyl 421 2-(azetidine-1-carbonyl)phenyl
398 3-cyanophenyl 422 3-{azetidine-1-carbonyl)phenyl
399 4-cyanopheny! 423 4-(azetidine-1-carbonyl)phenyl
A0QD 2-methylphenyl 424 2-(pyrrolidine-1-carbonyl)phenyl
401 3-methylphenyl 425 3-(pyrrolidine-1-carbonyl)phenyl
402 4-methylphenyl 426 4-(pyrrolidine-1-carbonyl)phenyt
403 2-ethylpheny! 427 2-(piperidine-1-carbonyl)phenyl
404 3-ethylphenyl 428 3-(piperidine-1-carbonybphenyl




OH 0 which can be exenplified by conpounds having the

formula: 100H wherein the RI units are substituted or

unsubstituted phenyl. Non-limting exanples of these
wOQriose02aTse descri bed in Tabl e X herein bel oRCTTABHS32

No. .RI No. RI 391 2-fluorophenyl 415

2- car banoyl phenyl 392 3-fl uorophenyl 416

3- car banoyl phenyl 393 4-fl uorophenyl 417

4- car banoyl phenyl 394 2-cl orophenyl 418

2-(aziridine-1 -carbonyl)phenyl 395 3-chl orophenyl 419

405 B- s af bihylphaed 1- carpenyl) phegyperdiie- LekborgDERASTY! 23(1)
406 b Pa‘?é‘ﬁ‘PWé’-‘Yi- clarb¥ny| ) phenyd-(acetylamino)pheny

407 3-methoxyphenyl 431 3-(acetylamino)phenyl
408 4-methoxyphenyl 432 4-(acetylamino)phenyl
409 2-ethoxyphenyl 433 2-(ethanecarbonylamino)phenyl
410 3-ethoxyphenyl 434 3-(ethanecarbonylamino)phenyl
411 4-ethoxyphenyl 435 4-(ethanecarbonylamino)phenyl

412 | Z-iso-propoxyphenyl | 436 2-(cyclopropanecarbonylamino)phenyl

413 3-iso-propoxyphenyl 437 3-(cyclopropanecarbonylamino)phenyl

414 4-iso~propoxyphenyl 438 4-(cyclopropanecarbonylamino)phenyi

Another subgénus of the compounds of Formula (I} can be prepared by the procedure

outlined in Scheme XII and described in Example 10 herein below.

5 Scheme X1
| SN I"\N “ 0
OH R
1N I # N‘V’R\OCH3
o} 0
23

Reagents and conditions: {a) GlyOMe.HCl, EDCI, HOBt, CH,Cl;; rt, 16 hr.

\
. N o}
| oN T | ﬁ\/“\
7 N — # OCH;
[ OCH; . L
10 O H,C
24

23
Reagents and conditions: (b) 4-methylpheny! boronic acid, Pd(dppf)Clz, K3POs, dioxane/H,O;
70°C, 16 hr.
15 EXAMPLE 10

[(4-(4-Methylphenyl)pyridine-2-carbonyl)amino]-acetic acid methyl ester (24)

Preparation of [(4-iodo-pyridine-2-carbonyl)-amino]-acetic acid methy! ester (23):
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398 3-cyanophenyl 422 3-(azetidine-I|-carbonyl)phenyl
399 4-cyanophenyl 423 4-(azetidi ne-1-carbonyl) phenyl
400 2-net hyl phenyl 424
2- (pyrrolidine-1-carbonyl)phenyl 401 3-nethyl phenyl
WOROBWRKGr r ol i di ne- 1- car bonyl ) phenyl 402  PCT/US2007/014832
4- met hyl phenyl 426 4-(pyrrolidine-1-carbonyl)phenyl
403 2- et hytphenyl 427 2-(pi peri di ne-1-carbonyl) phenyl
404 3-et hyl phenyl 428 3-(pi peridine-1-carbonyl) phenyl
WO 2008/ 002576PCT1US20071@344832 58 405 4-et hyl phenyl
429 4- (pi peridi ne-1-carbonyl) phenyl 406

To a solgtidHESA0RNEPRRYhic43HA (24( 3¢S by hko1)ia)JHATRY (35 mL) at room

temperature under Nz is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (1.62 g,
8.49 mmol) and 1-hydroxybenzotriazole (HOBt) (0.077 g, 0.57 mmotl). The solution is stirred
for 5 minutes and glycine methyl ester hydrochloride (1.07 g, 8.49 mmol) is added and the
reaction is stitred 16 hours. The reaction volume is concentrated under reduced pressure and the
crude material was partitioned between EtOAc and 1M K2CO;. The aqueous phase is removed
and the organic phase washed with HzO, sat. NaCl, dried (MgS0,), filtered and concentrated
under reduced pressure to afford a brown oil which is purified over silica (EtOAc:heptane
gradient 1:4) to afford 0.805 g (44% yield) of the desired product as a colorless solid. HPLC-
MS: m/z 321 [M+H]". |

Preparation of [(4-(4-methylphenyl)pyridine-2-carbonyl)amino}-acetic acid methy] ester
(24): To a degassed solution of [(4-icdo-pyridine-2-carbonyl)-amino]-acetic acid methyl ester,
23, (0.150, 0.47 mmol) in 1,4-dioxane (4 mL) and MeOH (2 mL) is added K3PO,4 (0.109 mg,
0.52 mmol), Pd(dppf)Cl; (0.038 g, 0.047 mmol) and 4-methylphenyl boronic acid (0.064 g, 0.47
mmol). The reaction is heated to 70 °C in a sealed tube under N for 16 hours. The solvents are
then removed under reduced pressure and the solid which remains is partitioned between
CH,Cl; and 1M K3CQs. The aqueous phase is removed and the organic phase washed with H>O,
sat. NaCl, dried (MgSQO,), filtered and concentrated under reduced pressure. The crude material
is purified over silica (EtOAc:heptane gradient 1:4 to 3:7) to afford 0.113 g (85% yield) of the

‘desired compound. 'H NMR (400 MHz, CDCl3) & ppm 8.60 (1 H, dd, J=5.1, 0.7 Hz), 8.55 (1

H,t,J=4.8 Hz), 8.43 - 8.44 (1 H, m), 8.43 (1 H, 5), 7.66 (1 H, dd, T =5.1, 1.8 Hz), 7.63 (2 H, d,
J=84Hz),732 (2 H, d,J=8.1 H2),4.31 (1 H, d, J=5.9 Hz), 3.81 (2 H, 5), 243 (3 H, s).
HPLC-MS: m/z 285 [M-+H]".

The following are non-limiting examples of compounds described immediately above.

I \i
N
0CH3
(o]
NC

{[4-(4-Cyanophenyl)pyridine-2-carbonyl]amino} -acetic acid methy! ester: 'H NMR
(400 MEz, CDCl:) 8 ppm 8.63 (1 H, d, J=5.1 Hz), 8.45 (1 H,t, J=5.3 Hz), 836 (1 H,d,J =
1.8 Hz), 7.74 (4 H, 5), 7.59 (1 H, dd, J= 5.1, 1.8 Hz), 424 (2 H, 4, ] = 5.9 Hz), 3.74 (3 H,s).
HPLC-MS: m/z 296 [M+H]".
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407 3-nmet hoxyphenyl 431 3-(acetyl am no)phenyl 408

4- met hoxyphenyl 432 4-(acetyl am no) phenyl 409

2- et hoxyphenyl 433 2-(ethanecarbonyl am no) phenyl 410
WO-2048M0369henyl 434 3- (et hanecar bonyl ani no) H{EIs2004/814832
4- et hoxyphenyl 435 4-(ethanecarbonyl am no) phenyl 412
2-1s0- propoxyphenyl 436

2- (cycl opr opanecar bonyl am no) phenyl 413

3-/so- propoxyphenyd 437

3- (cycl opr opanecar bonyl am no) phenyl 414

4-1 so- propoxyphenyl 438~y
4- (cycl opropanecar boryl-ag-Rgo aéiq Anot her
subgenus of the co :@ I Formul’a (1) can be

prepared by the pgfocédure outlined in Scheme XII and
{(e ¢ Choagbhenylfpxddink-@-catbdrgl]ahine bataic acidSadikytestd: | 'H NMR

(400 M}?z? %)A)ch) 5 ppm 8.56 (1 H, dd, J=4.9, 0.9 Hz), 847 (1-H,t, F=5.1 Hz), 8.33 (L H, dd,
7=2.0,0.9 Hz), 7.51 - 7.61 (3 H, m), 741 (2 H, m), 423 2 H, d, J = 5.5 Hz), 3.74 (3 H, s).
HPLC-MS: m/z 305 [M+H]".

' Y
cl H\/R\
OCH;

(9]
{[4-(3-Chlorophenyl)pyridine-2-carbonyl]amino}acetic acid methyl ester: 'H NMR
(400 MHz, CDCL) 6 ppm 8.57 (1 H,dd, J=5.1,0.7Hz), 847 (1 H,t, J= 5.1 Hz), 8.33 (1 H,
m), 7.62 (1 H,m), 7.57 (1H,dd, J=5.1, 1.8 Hz), 7.47 - 7.54 (1 H, m), 7.31 - 7.42 (2 H, m), 4.24
(2 H, d, 7= 5.9 Hz), 3.74 (3 H, s). HPLC-MS: m/z 305 [M+H]".

(X H\)LOCHJ

O
{[4-(2-Chlorophenyl)pyridine-2-carbonyl}-amino}-acetic acid methy! ester: 'H NMR
(400 MHz, CDCl3) 6 ppm 8.57 (1 H, dd, J=5.1,0.7 Hz), 846 (1 H, t, § = 4.6 Hz), 8.20 (1 H, dd
J=1.8,0.7Hz),7.50(1 H,dd, J=5.1,1.8 Hz), 742 - 746 (1 H, m), 7.30 (1 H, d, = 1.8 Hz),
7.28-7.32 (2H, m), 423 (2 H, d, J = 5.5 Hz), 3.74 (3 H, s). HPLC-MS: m/z 305 [M+H]".

The second aspect of Category V encompasses compounds having the formula:

| SN 0
R_i = ﬁ\)k(n_l
OH O

wherein R units are substituted or unsubstituted pheny?, non-limiting examples of which are
described in Table XI herein below.
TABLE XI

No. R' No. R'

439 2-fluorophenyl 463 2-carbamoylphenyl

440 3-fluorophenyl 464 3-carbamoylphenyl




Reagents and conditions: (b) 4-nethyl phenyl boronic
acid, Pd(dppf)Cl2, K3PO4, dioxane/H20; 70C, 16 hr.

15EXAMPLE 10
(4- (4- Met hyl phenyl ) pyri di ne-2-carbonyl ) arni no] -acetic
VWAL I088/H98Y7hy| ester (24) Preparation of PCT/US2007/014832

[ (4-1odo-pyridine-2-carbonyl)-am no]acetic acid nethyl
ester (23): WD 2008/ 002576PCI NS2007/ 014832 59 To a
solution of 4-iodo-picolinic acid (1.41 g, 5.66 nmol)
in CH2C12 (35 nL) at roomgjenperature under N2 is
added 1- (3 di met bybaki nopr opyl) - 3- et hyl car bodi i m de

EDG i Mol ) and glediydk Bgnizotriazgl e
a4l > HOB ?u‘?rgp Oﬁgg ol \ Th4(136 sol I@ﬁlﬂﬁ?c stirrdd

442 for zschiownhwi anJI ¢b9cilne nifariidinest-eabeiipBembor i de

443 o orfghﬁmg'l MO 65 S aaoeﬁ(ﬁﬂ-ﬁhﬁ&?-cab&%ﬂ%bﬂ? 'S

tl rreg ursi The rleaction volune i s concentratied

ndet-cirlexpban! pr ¢s$6f e jand 4-teziridingibowhenriphrnilas

art gAC A4V eous
445 haszeb{éﬁdPHengvedlang He o?&gdz| c lﬁﬁgsdgrb\%gﬂﬁjpd with

446 HP20, 3-5}!&!1.0;:15@@ r i4@8 (I\/gsdtlriazetﬁdxm-éﬁe@oamphenyl

447
448
449
450
451
452
453
454

U'“’f'"anﬁ)bﬁeunyf"'u ET 4I7T'u ted ytﬁisﬁ&gé%?k%ﬂghgnﬁ brogwn

pur iified gver silica pt ane
r adt-methylphdgylt o | af47ar d 0. S%Y@l(d&m~wbbldd)pb¢nﬂ he

i "wt_{‘ypiégu;lt EN Filrzlpa ok of-l-c e
(4 z(-#:eﬂmﬂhyﬂmhenylmpyrl di ne(pﬁmiaiutaehyérbaml)_pbbnyécet ic

VAW AN

\JI u LILJ U CI . T |r
|2 ?g'%}VWdl ne- \Zﬁgar bonv%il nh%fl'{gg%{: n@bﬁgﬁyd
t h;zl-eﬂqunmnyi 23 (06150, G- @Ypendmn)caﬂmnlrl)nh@wbx ane

-r -t '\ UII 2 W‘l_\ LIT UL Iy, 15
55 CHTRREnE oo |0 OO A A oy DpHaST

- rretd_a@thcpdypmdyl bqr ot8c ac:| d (m-%ﬁy@mﬁb)ﬁﬁenwm ). The

.-.I+,-.

(S105 LIUI =S—Re v1|| S A U] HIIUCI 1\
455 3 myill'he S%Pvent s ar ef‘{aﬁ%tl’fl“r e‘ﬁtg%s/‘ﬁ,e YUnder
eduqﬁah@{ygm[ amsot he sol | m-qﬂnetghrmmjphml IS

456
artiti onad haotwdon CLID

12 Aand 10 WK2CONA To re ot
457 Jhastetiexynbgiled [arllt he ordjiiaee hony e ?‘} %n
458 H20.3-gibxypNehd, drissa ( Ngscsilethafnbédrwwmnﬁmphenyl

cloncentrat ad ||nr~l r rodibkhod . nracce A
20 222

459 gt ¢ FQP?‘)ES“’PBQ Jr i4%ed ove%i(@qiﬁ@gb‘(nﬁ 5 ‘Cr)ﬁg%tygne
460 9 M&&ﬁbp&xﬁhé@l 3. /384t 0 d-(c?éldpﬁpéxibamﬁor(ﬁﬁfﬁny)phb@

—i= nrnnr g ln

—h -5 _BO/\:r—|

-~

f

3 O

th d—cormpdund —
161 5] SOAPRPoRRIeY | B b A pproussp g phen L
462 ¢ )tqzscgp&gox}%hé@ﬁ I Higem ﬁ(cﬂv&ﬁﬂmbhneﬁérboﬂyleﬁﬁlﬁlﬂ)phbn}dd J

= RQ/') —/32 (2|,

d, J =81 H), 431(1H d J =509 H). 3.81(2 H
'ﬁlie cc@npﬂﬁﬁ@s d‘ﬂ théiéecorfd%ﬁ:d\/san vd ﬁreﬁa?t&i bMhkliproc2durd batlined in

Schemef ol | o%gc n I |§thﬁglélebx%es of conpounds

1[ 4- (4- q/anophenyqayrl di ne- 2-car bonyfi am nol - acetic

acid nethyl ester: 40 CDClS) 5 ppm 8. 63
(LH d J =51 Hz) §°ﬁ%“‘t%‘ﬂlzt = 5.3 H),
8.36(1 H NnJ = 3018 Hz), 7.74(4 H S \Kz 59(1 Hy

. 8 JL4.24(2 H d, =
%IZ?T)?)Z%:E"WFFT(

H£74- (4- Chl or ophenyl ) pyri di ne- 2€ar bonyl ] ani noI acetic
acid nmethyl2ester: '"H NVR (400 MHz, CDC13)258 ppm

o) 8.3 eigf“ﬁa"%a"“dju"“szfag tihy iy Galors (3

n),7.41(2Hn)423(2HdJ=55Hz)374
(3s). 5 HPLG-MS: iniz 305 [MtH. C  OCR,

([ 4- (3-Chl orophenyepyri di ne- 2- car bonyl ] am no} acetic
acid nethyl ester: '"H NVR (400 MHz, CDClI3) 8 ppm
8.57(1 H dd, J =5.1, 0.7 Hz), 8.47(1 11, t, J = 5.
Hz), 8.33 (1 H 10m, 7.62(1 H m, 7.57(1 H dd, |

|
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-{[ 4- (2- Chl or ophenybpyri di ne- 2- car bonyl ] - am no} - acetic
acid nethyl ester: 'H NVR 15(400 MHz, CDC13) 8 ppm
8.57(1 H dd, J =5.1, 0.7 Hz), 8.46 (1 H t, J =4.6
wo200s/0@520(1 H, dd. J 1.8, 0.7 Hz), 7.50(PCHUS7013832
5.1, 1.8 Hz), 7.42- 7.46(1 H m, 7 30(1 H d, J=1.8
Hz), 7.28 - 7.32 (2 H m, 4.23 (2 d, J =55 Hz),
3.74 (3 H s). HPLC-Ms: iniz 305 [I\/HrHr The second
aspect of Category V encoppasses conpounds having the
formula: OH O wherein R units are substituted or
unsubstituted phenyl, non-limting exanples of which
are described in Table Xl herein bel ow. TABLE XI No.
R No. R 439 2-fluor BSH&RAE 153 2- car bampyl phenyl 440
3-f 1 yar, BasBw: 2576PC
3 LS anaany péhdoaat b uodf‘g?ﬁ‘g“n“;?] BRIBBY
4- car banoyl phenyl 442 2 chlorophenyl 466 2-(aziridine-
Plepa%ﬁgﬁkt@{bmyl Sn ;ﬁhhﬁéml[yl)%neﬁ-zﬁ:@ﬂ dcill 28): Toa

- car bony ¥ 4-chl orophen
solution of [(4-(4-methyl-pheny )pyndme-z-carbony )-ammo -acetic acid methyl ester, 24,

(0.092 g, 0.32 mmol) in THF (2 mL) at room temperature is added H,0O (1 mL) and LiOH.H,O
(0.027 g, 0.64 mmol). The reaction is stirred for 16 hours after which time the solution is

acidified using 1M HCI. The solvents are removed under reduced pressure and the solid that
remains is suspended in a mixture of THF: MeOH and filtered. The filtrate is concentrated
under reduced pressure and the resulting solid is triturated with MeOH and collected by
filtration to provide 0.012 g (12% yield) of the desired compound as a colorless solid. 'H NMR
(250 MHz, MeOD) 8 ppm 8.69 (1 H, d, J = 4.8 Hz), 8.38 (1 H, s), 7.86 (1 H, d, ] = 6.2 Hz), 7.72
(2H,4d,J=8.1Hz),7.38 (1 H,d,J =79 Hz),4.21 (1 H, 5), 2.44 (2 H, s). HPLC-MS: m/z 271
[M-+H]".

The following are non-limiting examples of compounds eompounds of Formula (I).

g
1 g X
= OH
NC °

{[4-(4-Cyanophenyl)pyridine-2-carbonyl]amino}-acetic acid: "H NMR (250 MHz,
MeOD) & ppm 8.69 (1 H, 4, T= 6.0 Hz), 8.38 (1 H, br s), 7.71 - 8.01 (2 H, m), 4.10 (2 H, s5).

HPLC-MS: m/z 282 [M+HJ".
N
@/C*ruw
(v} ©

{[4-(4-ChiorophenyD)pyridine-2-carbonyl}-amino}-acetic acid: 'H NMR (250 MHz,
MeOD) 8 ppm 8.75 (1 H, 5), 844 (1 H, brs), 7.85(3 H, m), 7.57 (2 H,d, = 7.8 Hz), 423 (2 H.
s). HPLC-MS: mv/z 291 [M+HT".
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468 4-(aziridine-1-carbonyl)phenyl 445 2-cyanophenyl
469 2-(azeti di ne-1-carbonyOQphenyl 446 3-cyanophenyl
470 3-(azetidine- 1 -carbonyOphenyl 447 4-cyanophenyl
471 4-(azeti dine-1-carbonyOphenyl 448 2-net hyl phenyl
WO7R0g0e33gr r ol i di ne- 1- car bonyQphenyl 449 3- nBEHY$070R4852
473 3-(pyrrolidine-1-carbonyQohenyl 450 4-net hyl phenyl
474 4-(pyrrolidine- 1 -carbonyl)phenyl 451

2- et hyl phenyl 475 2-(pi peridine-1-carbonyl)phenyl _
452 3-ethyl phenyl 476 3-(phperidine-1-carbonyQphenyl
453 4- et hyl phenyl 477 4-(pi peridi ne-1-carbonyl) phenyl
454 N

a AL,

. O

{{4-(3-Chlorophenyl)pyridine-2-carbonyljamino} -acetic acid: "H NMR (400 MHz,

MeOD) & ppm 8.63 (1 H, d, = 5.5 Hz), 8.27 (1 H, brs), 7.73 (1 K, 5), 7.77 (1 H, d, ] = 4.0 Ha),

7.64 (1 H, d, I = 7.0 Hz), 7.36 - 7.49 (3 H, m), 4.09 (2 H, s). HPLC-MS: nvz 291 [M+H]".

{{4-(2-Chlorophenyl)pyridine-2-carbonyl]amino}-acetic acid: 'H NMR (250 MHz,
MeOD) & ppm 8.63 (1 H, d, J = 4.9 Hz), 8.05 - 8.10 (1 H, m}, 7.55 (1 H, dd, J=4.9, 1.6 Hz),
7.46 (1 H, dt, J=3.9, 2.1 Hz), 7.35 (4 H, d, J = 2.7 Hz), 4.08 (2 H, 5). HPLC-MS: m/z 291
[M-+H]".

" Another subgenus of the compounds of Formula (I) havethe formula:

R I“N 0
B
\Q\'rN\_),\ORs
OH O

wherein non-limiting examples of R and R° are further described herein below in Table XIL

TABLE X1I
No. R R® No. R R®
487 -H ~-H 502 -OCH; -H
488 ~-H —CH; 503 —OCH; —CH;
489 -H ~CH,CHs 504 -OCH; —-CH,CH;
490 -H | -CH,CH,CHi| 505 | -OCH; | -CH:CH:CHj;
491 —H —C(CHs)s 506 | —-OCH: —C(CHa)s
492 ~OH —H 507 -CN | -H
493 —-OH —CHj; 508 —CN ~CH;
494 —OH —CH>CH3 509 —CN —CH,CH,
495 -OH | -CH,CH,CH, | 510 -CN —CH,CH>CH3
496 ~QH —C(CHs)s 511 -CN —C(CHa)s
497 —Ci ~H 512 —F -H
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2- met hoxyphenyl 478 2-(acetyl am no) phenyl 455

3- net hoxyphenyl 479 3-(acetyl am no) phenyl 456

4- met hoxyphenyl 480 4-(acetyl am no) phenyl 457
wo-20m8M0289phenyl 481 2- (et hanecar bonyl am no) peaisko0a/BE832

3- et hoxyphenyl 482 3- (et hanecar bonyl am no) phenyl 459

4- et hoxyphenyl 483 4- (et hanecarbonyl am no) phenyl 460

2-/ so- propoxyphenyl 484

2- (cycl opropanecar bonyl angpo) phenyl 461

3-i so- propoxyphenyl 485

326€YET apfiopanecachenyT amsi®) phenyg 462 _ _CH,

A-1sol nronoxidnhenvl 484

49Tyt offrlopaned a3ty | ar Ailho) pherk | -CH:§He
Cepp oyndsciof tﬁh@ﬁﬁ@ﬁ aspgcly Calp be PIGRATEHLHY| t he

procedure outilined in Schene XI11 and ldescrihed j

EX@hpl e 1A hér er®(BFhdow] 5$€héne ¥ | | ~C(CHs);

=]

The compounds described above can be prepared by the procedures outlined in Schemes
XITV-XVI and described in Examples 12 -14 herein below.,

Scheme XIV
BnO. BnQ
" | N " | =N 9 o
—_—

e = N\)k & CH
CO,H o Nei

OBn OBn O

2 26

Reagents and conditions: {a) glycine fert-butyl ester HCl, EDCI, HOBt,
DIPEA, DMF,; rt, 48 hr.

BrC )
CH, 0] CH;
\)j\ )TCH, \)]\ /%CHg
OH O

CH,
OBn O
26

Reagents and conditions: (b) Ha: PA/C, EtOH, 1t, 22 hr.

p EXAMPLE 12
[(3,5-Dihydroxy-pyridine-2-carbonyl)-amino]-acetic acid terz-butyl ester (27)

Preparation of {(3,5-bis-benzyloxy-pyridine-2-carbonyl)-amino}-acetic acid tert-butyl
ester (26): To a solution of 3,5-bis-benzyloxy-pyridine-2-carboxylic acid, 2, (2.36 g, 6.36
mumnol) in DMF (20 mL) at room temperature under N> is added 1-(3-dimethyl-aminopropyl}-3-
ethylcarbodiimide (EDCI) (1.83 g, 9.54 mmol) and 1-hydroxybenzo-triazole (HIOBt) (0.086 g,
0.64 mmol). The mixture is stirred for 15 minutes after which time glycine tert-butyl ester
hydrochloride (1.60 g, 9.54 mmol) and diisopropylethylamine (DIPEA) (3.32 ml, 19.08 mmol)
are added. The resulting solution is stirred at room temperature for 48 hours then concentrated

under reduced pressure. The resulting brown oil is purified over silica (EtOAg) to afford 3.04 g
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WD 2008/ 002576PCT/ US2007/ 014832 62 EXAMPLE 11

[ (4-(4- Met hyl - phenyppyri di ne- 2- car bonyl ) - am nokaceti c
acid (25) 5Preparation of

[ (444- Met hyl - phenyppyri di ne- 2- car bonyl) - am nokaceti c
WR0889023%: To a sol ution of PCT/US2007/614832
[ (4-(4- et hyl - phenyppyri di ne- 2- car bonyl ) - am no] aceti c
acid nethyl ester, 24, (0.092 g, 0.32 nmol) in THF (2
niL) at roomtenperature is added H20 (1 nL) and

Li OH. H20 (0.027 g, 0.64 nigsl ). The reaction is stirred
for 16 hours after which tinme the solution is

(99% yx@ﬁb ef tﬁlé Qekited icB@pdMdHEER veilldie sa1ed. V‘EHGTMIB@GO MR CBCIYEifim

essure and the solid t 10 r
191 gus.serﬁd%ﬁa 301 T G F 8t s4 B Bk 6 T T He ok 20k 5.2¢
(2 H, s)f 3 13 o)) cﬁl‘F(MHQ:ﬂUE&fﬁzﬁW@Qr(gﬂ-Ed)mem&iﬂdﬂmH]
t he resultlng solid is triturated with MeOH and

EfptRioTArY S R b 2R i Brobed s A e e

(27): A(s3bfion/bif [(3 5 DeBylopyrpPridia¢-2-darbodyl)hminol-agetidzcid BridMtyl ester

26, 3. 0%' 1&"@ }'r)mo}) ‘gﬁﬁé%[ (E}:)o %L) gonthiné 1@% Pd@ (ﬁo‘é %) IE:’stnq?d tnder an
atmosplireldf Hifor22 byurs.HPle GudpBnsiomis theni7liet & thivhigh Celﬁc;e concentrated
under rJdgLéd%%%greaﬁr_tﬂé)&uPéﬁg pg&g@méfﬁaﬁg EHRUBERHCL) to

afford 1zzmg @GVﬂyxe}ylanﬁph desjried pympatindas 2 colerlpesojl. B MM K250 HEC

B

Hz),67§7)(1 H;iB] =08 Hr)p4.13 288, §.M§.5 Hep, 1.53 (9 H, 5). HPLC-MS: m/z 269

{M+H]“25f[4 (4- Chl or ophenyppyri di ne- 2- car bonyl ] - am nol - acet i
¢ acid: 114 NWR (250 MHz, MeOD) 8 ppm8.75 (1 H, s),
8.44(1 H, br s), 7. 85 3 H m, 7.57(2 H d, 1 7.8 Hz),

4.23 (2 H's). HPLG VB c&%‘éé 1 [MHt WD

2008/ 002576PCT/ USZOO?/ 01 3 C o

{ (4% ophenyb) pya,di ne- 2- cartf: tni nol cacetic
aci d: HN (4oo /IVI\/EOD)—S-ppmS 1Hﬂ d J
5.5 Hz)) (I, 0r \s§® 7.73(1 H, sy, (77 (1 H g,
| = 4.0 )07.64(1H, d 3 =7.0 H)Ou7.86 - 7.49 (3
H n), 4.09%2 H s). HPLC-MS: tn/z 2%[M+Hr

([ 4-(2-Chl orophenyppyrl di ne-2-carbon anm nobaceti c
acid: LH NiResmsadgopditipgs (5 T4 SH 26§(!L‘H d, J =
4.9 Hz), 8.05 - 8.10 (1 H n), 7.55 (1 H dd, J = 4.9,
1.6 Hz), 7.46(1 H, dt,_J . 21Hz)735(4H,d,
| = 2.7 Hz), 4.08 (2 ,XWPWPL MS: nmiz 291 10

[ MtH] 4.1(3340kh Siyfdihe - tdrboryl iy pagRtiesci@ {29 and R6
are furt her described herein belowin Table XII. 15
TABLE XIl No. R R6 No. R R6 487 -H -H 502

Preparation of [(3,5-dihydroxy-pyridine-2-carbonyl)-amino]-acetic acid (29):
To a solution of [(3,5-dihydroxy-pyridine-2-carbonyl)-amino]-acetic acid rers-butyl ester, 28,
(0.10 g, 0.37 mmol) in CHxCl» (4 'mL) at room temperature is added trifluoroacetic acid (1 mL).
The reaction is stirred for 16 hours at room temperature and then concenirated under reduced
pressure. The solid that remains is collected by filtration, washed with Et;O to afford 0.070 g
(89% yield) of the desired compound as a colorless solid. "H NMR (250 MHz, DMSO-dg) &
pom 10.86 (1 H, brs), 9.00 (1 4,t,7=6.1 Hz), 7.77 (1 H,d, J= 2.4 H2), 6.69(1 H,d, ] =24
Hz), 3.95 (1 H, d, J = 6.2 Hz). HPLC-MS: m/z 213 [M-+H]".
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-OCH3 -H 488 -H -CH3 503 -OCH3 -CH3 489 -H -CH2CH3 504

-OCH3 -CH2CH3 490 -H -CH2CH2CH3 505 - OCH3 - CH2CH2CH3

491 -H -C(CH3)3 506 -OCH3 -C(CH3)3 492 -CH -H 507 -CN
wWO-2p0848376¢ OH - CH3 508 -CN -CH3 494 PCT/US2007/014832

66

Scheme XV1

Reagents and conditions: (a) glycine teri-butyl ester HC1, EDCI, HOBt,

DIPEA, DMF; rt, 3 days,
| N CH; | N a9
/ /%cm & N\)J\OH
OH O OH O
29 30

Reagents and conditions: (b) TFA, CH,Cly; rt, 5 hr.

EXAMPLE 14
[(3-Hydroxy-pyridine-2-carbonyl)-aminoj-acetic acid (30)

Preparation of [(3-hydroxy-pyridine-2-carbonyl)-amino]-acetic acid tert-butyl ester (29):
To a solution of 3-hydroxypicolinic acid (0.20 g, 1.44 mmol) in DMF (5 mL) at 0 °C under N is
added diisopropylethylamine (DIPEA) (0.75 ml, 4.3 mmol), 1-(3-dimethyl-aminopropyl)-3-
ethylcarbodiimide (EDCI) (0.412 g, 2.9 mmol) and 1-hydroxybenzo-triazole (HOBt) (0.019 g,
0.14 mmol). The resulting mixture is stirred for 5 min before glycine ztert-butyl ester HCI (0.36
g, 2.9 mmol) is introduced. The resulting solution is stirred at room temperature for 3 days then
concentrated under reduced pressure. The reaction mixture is diluted with EtOAc then washed
with 1M HCl, sat. NaCl, and the organic layer is dried (MgS0Qs), filtered and concentrated under
reduced pressure to a crude oil that is purified over silica (EtOAc/heptane 1:4) to afford 0.078 g
(22% yield) of the desired compound as an off-white solid. 'H NMR (400 MHz, CDCl:) & ppm
11.80 (1 H, s), 8.39 (1 H, br s), 8.02 (1 H, dd, J=4.4, 1.5 Hz), 7.27 (1 H, dd, /= 8.8, 4.4 Hz),
7.25(1 H,dd, /= 8.4, 1.5 Hz), 406 (2 H, d, /= 5.5 Hz), 1.44 (9 H, s). HPLC-MS: m/z 197 [M-
tBul™.




- OH - CH2CH3 509 - CM - CH2CH3 495 - OH - CH2CH2CH3 510 - CN
- CH2CH2CH3 496 - OH - C(CH3)3 511 -CN - C(C113)3 497 -C
“H 512 -F -H WD 2008/ 002576PCT1U520071014832 64 498

-G -CH3 513 -F -C113 499 -d -CH2C113 514 -F -CH2C113
VE)2P08/002576 PCT/US2007/014832
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Preparation of [(3-Hydroxy-pyridine~2-carbonyl)—amino]-acetic acid (30): To a solution
of [(3-hydroxy-pyridine-2-carbonyl)-amino]-acetic acid tert-butyl ester, 29, (0.070 g, 0.277
mmol) in CH,Cl, (4 mL) is added TFA (1 mL). The resulting solution is stirred for 5 hours then
concentrated under reduced pressure to afford 0.054 g (99% yield) of the desired compound as a
5 colorless solid. "H NMR (400 MHz, MeOD) & ppm 8.09 (1 H, d, /= 3.3 Hz), 7.36 - 7.59 (2 H,
m), 4.08 (2 H, s). HPLC-MS: m/z 197 M-HH]".

Category VII of the present disclosure relates to compounds having the formula:
R

N 0

' P
& ORS
OCH; O

10  wherein non-limiting examples of R and RS are further described herein below in Table XIII.

TABLE XIII
No. R R°® No. R R®
517 3-fluorophenyl —H 538 4-methylphenyl —CHas
518 4-fluorophenyl -H 539 3-ethylphenyl ~CH;
519 3-chlorophenyl —H 540 4-ethylphenyl —CH;
520 4-chlorophenyl -H 541 3-methoxyphenyl —CH;
521 3-cyanophenyl -H 542 4.methoxyphenyl —~CH;
522 | 4-cyanophenyl H 543 | 3-ethoxyphenyl —CH;
523 3-methylphenyl -H 544 4-gthoxyphenyl ~CHs
524 4-methyiphenyl -H 545 3-fluorophenyl -CH,CH3
525 3-ethyiphenyl -H 546 4-fluorophenyl —CHCH:»
526 4-ethylpheny! -H 547 3-chlorophenyl ~CHCH;
527 3-methoxyphenyl -H 548 4-chlorophenyl —CH,CH;
528 4-methoxyphenyl -H 549 3-cyanophenyl —-CH,CH;
529 3-ethoxyphenyl -H 550 4-cyanophenyl ~CH2CHj
530 4-ethoxypheny] -H 551 3-methylphenyl -CH.CH3
531 3-fluorophenyl ~CH; 552 4-methylphenyl ~CH>CHs
532 4-fluorophenyl ~CHs 553 3-ethylphenyl ~-CHCH;
533 3-chlorophenyl —CH3 554 4-ethylphenyl ~CH,CHj3




-C -CH2CH2C113 515 -F -CH2CH20-13 501 -d -C(CH3)3
516 -F -C(CH3) 3 The conpounds descri bed above
can be prepared by the procedures outlined in Schenes

wripwsiis7and descri bed in Exanples 12 - 14 hedavuszeehass2
Schenme XIV OBnOBn 0 226 Reagents and conditions: (a)
glycine tert-butyl ester HCl, EDCI, HOBt, DI PEA, DWVF;
rt, 48 hr. Ha".......... % N CH3CH3 eH3..--- CH3CH3
OBn 0OOH 0 2627 Reagents a conditions: (b) H2: Pd/C,
Et OH, re, 22 hr. 15EXAMPLE 12

rlr\ l—

534 | L aentoiob iR VT " PG T S 0S o BhdAgK T O CHE

er Prepar at

535 [(Bpmbpmmbmyl 0xGHpyr i| di5s6- 3 eamamnypt;enalm nofEEEH:

tyi—e (26
336 458%21 Sb%engt;V? OXV%%]%. i_di )SSZ giar %t;(u\)/ é’C —§H2F£I3
537 g,3 BetBglpRényimygl ) +CHDMF (25(58rrL) ‘&@thﬁmmérrr er-&HCH:
thder—N2—+s—added—1=(3=dirmethy=anrmopropy 1) =3~
et hykarbodiimde (EDClI) (1.83 g, 9.54 nmmol) and
The lepuiponnds evbid-cnedrapass Caiep@BO Of e pregsnt disglpsurmoin) be

l:
prepared 0 bt fed qhabich o S L AU R ol L BErg il B s 1
and 16hnmbf)10\a-nd dl i sopropyl et hyI am ne (DI PEA) (3.32 nl,
5 19.08 mmol ) are added. The resulting solution is
stirred at roomtenperature for 48 hours then
concentrated 25 under Schewe&YTbressure. The resulting
brown oil is purified over esi] isa (EtOAc) to afford
014832 65 (99% yi el d)

row-selid. |11NVR (250
Poo , t, 3 - ! Hz), 8.01 -
8.08 (2 H men,7.27-7.54(9 H, in), BY07(CoMH:d, .1=
2.4 Hz), 5.24 (2 H s), 5.13(2 H s)ocA, 17(2 H, d, J =
5.2 Hz), 1.51 (9 H s). ITPLC MS,gmiz 449 [MeHt

Reagents and conditions: (a) (4-CICsH)B{OH);, Pd(dppf)Cl, K3PO4, 1,4-dioxane, MeOH; 80
10 °C, 3 hr.

D
CO,CH, CO,H

OCHa OCH;

Reagents and conditions: (b) LiOH, THF, H>0,; reflux,

—_—
N CO,CyH
CO,H ~ 22

OCH; OCH; O

15

Reagents and conditions: (¢) GlyOEt.HCl, EDCI, HOBt, DIPEA, DMF, CHCl; 1,
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Preparation of
[ (3, 5-di hydroxy- pyridi ne- 2- car bonyl ) -am no) - acetic
acid tert butyl ester 5(27): A solution of
“EQ - bi s- benzyl oxy- pyri di ne- 2- car bonyl ) - am no] aceti c
7088/902576 butyl ester, 26, (3.04g, 6.79 mmoP§T/UROEY@H$2
(100 L) containing 10% Pd/C (0.300 g) is stirred
under an atnosphere of H2 for 22 hours. The suspension
is then filtered through Celitem, concentrated under
reduced pressure, and theggrude product purified over
silica (2.5% MeOH CH2C12) to afford 1.20 ¢ (66%yi el d)
of the desired conpouR®sasPEE ¢®l orless oil. "H NWR
(250 10 CDC13). .8 11, 90(1 4(1 H,
brs%%%&@wiﬂmmﬂ*@ﬂ%@Laf mﬁ?&ﬁ@ﬂ*ﬁﬂ3) 2.4
Hz), 6.77(1 H, d, :21Hz)413(2||d3 5.5

Hz), 1.53 (9. H, s
PR@&@%‘HP@%’W&“‘EBT?G‘W‘PB’W;"’ @%vl- mF*PY‘ i (75
To ade @@&@&Eﬂé@of methyl 4-bromo-2-methoxybenzoate (0.70 g, 2.86 mmol) in 1,4-
dioxane g‘]&[ raLk o géd Tox. d[lf%lﬁ acgc}eg igrg;r)lpe%glybgronanr:n a&g (0. 345€ gtg I30443
mmol), M( p'i)cu ttmgog(y) 236 ﬁmdammﬂ{m,; 50198 .40 malohic Sihiegesalting

suspensxtn(s gs ls:a'@fl ﬁ?, 36 oé?uiﬁ;ﬁe If(ht'e's lzauésa rzb%?{)ﬁnf txg*% tﬁlg}reactlm% is cooled to
room terdSdratutetimdfilteydd thehigh Cele™. ('ﬂaekahgs thék f87m areodo}legted and washed

with ad;ﬂ?ﬁz’%ﬂéﬁb@%%’iegg%ﬁ A ltfe é'fg‘i %dee T re ac%p%essure The crude

material$ purifed dver siliéa (Ihexemss BiOAoo 6m tb dnip)ao provide 0§ g (A8 vield) of the

st SRR RS0 NG SRR Bl =00

Hz), 7.52 0 73kf(@ Hj ), D40 (:gH( 89% 3.7 &ll)7. vf (1tHhel, de<d.¢ Bd),FoRddbhd, /=

612, %@%ag SFERD st Wi i PO 99 PP

=24Hz) 6.69(1 H, d, | =24H2) 3.95 (1 H, d, 3
= 6.2 HZ). HPLCMB: m 7,213 WO
2008/ 002576PCT/ USZOO?/%:TS%E Schems XVl CH3
«CH3 CH3 OHOH 0 29 Reagenfissafith,conditions: (a)

gly g tert-butyl ester HCl, EDQ DI PEA, DWVF;
re, 3 e 10Reagent s—arret condl™i O (b) JFA,
CH2C12; i 3 hrN\Q(AM?hE 14 N-_~CO:H
[ (3- Hydr oxyf- pyfi di he- 2-car bonyl ) -am no] - acetkc acid
(30) 15Pr epgHaPi on of OCH, O

[ (3-hydragyy-pyridi ne-2-carbonyl)-am ngjjaceti c acid
tert-butyl ester (29): To a soI ution of

3- hydr oRgpgestsiandicendivions: EYLEFLGTHY, Hoi 5oy 2PF DIvF (5
m.) at OC under N2 is added di | sopr opyl et hyl am ne
(DIPEA) (0.75 ml, 4.3 mo

1-(3-dinethyl - am nopro?ﬁ }’&5“5]& hyl car bodi i rni de

(EDCl) (0. 4kZcKloroB-ethoRy-biphaitil h-daysbixohy @ zo- tri azol e
(HOBt) (0.019 g, 0.14 mmol). The resulting mxture is

stlrred for 5 nmbefore glycine tert-butyl ester HC
F&ﬁtz&@oﬂ’-e%a&oljniﬁéthox}smpm@pdwxylmxd @4t To agolution of

-l e ey o SR SR s e o2 FE ey e
(20 mL)”'bJ%ﬁ MG slﬁnLgi isldddhﬁﬂLi@H to G2 tzlamﬁolwgmsmmg bbb, is
Sa an ani c er Is dri
heated foj rpfligy @a 200rsc o (W=is B a)é{‘f‘ F%‘&fﬁ‘&"éﬁe‘g\“é‘g/g ﬂeggl‘?dc}’r%ss“’e'
The crude pebRiued ik aéiifedi lus%g uasnct Hen a/mme ré(;shitinfg aoEcEts&Aﬂedm:bh}aﬁl@atlon,
or %0\ € t he
washed SRR P S0 TP 8 GRSt romriiad B L RS o

NMR (5033}, BDTINSAphil 186K (L H brs), 8.26.(39, 8, A= 8blr Hg)) 7.58 mq&cz H,
H dd, J= 4.4, 1.5 Hz), 7.27(1 H, dd, J= 8.8, 4.4 Hz),
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7.25(1 H, dd, 1= 8.4, 1.5 Hz), 4.06(2 H, d, J= 5.5

Hz), 1.44(9 H, s). HPLC-MS: Ink 197 [MBu]. WO

2008/ 002576PCT/ US2007/ 014832 67 Preparation of
wp(280sr927O XY - pyr i di ne- 2- car bony1) - am nokacetRGIEeod/014832

(30): To a solution of

[ (3-hydroxy-pyridi ne-2-carbonyl)-am noi -acetic acid

tert-butyl ester, 29, (0.070 g, 0.277 mmol) in CH2C12

(4 m) is added TFA (1 Ingg The resulting solution is

stirred for 5 hours then concentrated under

m), 7.44etlsE@d BhE 9301( H, adaf £ 0/1d1 8 4. (199%, yi=l. ﬁthfa, 1t7 91-1 5).
HPLCN?%MS%)@% und as a 5 col orless solid. NVR (40
B 09 (1 H d, J=3.3 Hz), 7.36 - 7. 59 (2
4.08 (2 H, s). HPLC Ms: niz 197 [ MtHr. Category
the present. di scl osure es to conpound
%5&?%*{%@8?%?3@ e R e
exanples of R and R6 are further described herein
bel ow in Table Xl Il,cTABLE XI11 No. R R6 No. R 126 517
3-fl uorophenyl -H 538 et hyl phenyl -CH3 518
4-fl uorophenyl -H 539 3 Y phenyl -CH3 519
3-chl orophenyl -H 540 4-ethytghttyl - CH3 520
4-chl or ophenyl -H OCH, O

3-Methoxy-4’-methyl-biphenyl-4-carboxylic acid methy! ester: "H NMR (250 MHz,
CDCl;) 6ppm 7.89 (1 H, d,J=7.9Hz),7.52 (2 H, d, J=8.2 Hz), 725 - 7.32 (2H, m), 7.15 -
7.24 (2H, m), 3.99 3 H, 5), 3.92 (3 H, 5), 2.42 (3 H, s). HPLC-MS: m/z 257 [M+H]".

H,C l

(o

OCH; O

3-Methoxy-4°-methyl-biphenyl-4-carboxylic acid: 'H NMR (400 MHz, CDCl3) 8 ppm
10.74(1 H,brs), 824 (1 H,d,J=8.1Hz), 752 (2 H,d,J=8.1 Hz), 7.36 (1 H,dd, J=8.1, 1.5
Hz), 730 (2H,d,/J=79Hz),7.23 (1 H,d, J= 1.4 Hz), 4.16 (3 H, s5), 2.43 (3 H, 5). HPLC-MS:
m/z 243 [M+H]". '

Additional compounds of Formula (I) the formula:

R | =N §9 o)
= N

Ol o R8s RSb

ORS®

wherein non-limiting examples of R, R®, R® and RS are furiher described herein below in
Table .

_ TABLE XIV
No. R R® R® R® R’
559 3-chlorophenyl -H -CH; -H -H
560 3-chlorophenyl —CH; -CH; -H —H
561 3-chlorophenyl -H ~CH; —CH3; -H




541 3-net hoxyphenyl -CH3 521 3-cyanophenyl -H 542

4- met hoxyphenyl -CH3 522 4-cyanophenyl -H 543

3- et hoxyphenyl -CH3 523 3-net hyl phenyl -H 544

4- et hoxyphenyl -CH3 524 4-nethyl phenyl . -H 545
We2088/08253phenyl - CH2CH3 525 3- et hyl phenyl - HGH@32067/614832

4-f 1l uorophenyl -CH2CH3 526 4-ethyl phenyl -H 547

3-chl orophenyl -CH2CH3

71
562 3-chlorophenyl —CH; —CHs —CH; -H
563 3-chlorophenyl -H —CHj -CH; —CH;
564 3-chlorophenyl —CH; -CH; —CHs —CH;
565 4-chlorophenyl —H ~CHs —H -H
566 4-chlorophenyl ~CH; —CH; -H —H
567 4-chlorophenyl -H —CH; —~CH; -H
568 4-chlorophenyl | -CHs —CHs -CHa, -H
569 4-chiorophenyt -H ~CH;s —CHs —CH;
570 4-chlorophenyl —CH; —CHs3 —CHj3; —CH;
571 4-methyliphenyl -H —CH;3 —-H -H
572 4-methylphenyl —CH3 —CH; ~H -H
573 4-methylphenyl -H -CHj; —~CH; -H
574 4-methylphenyl ~CHs —CH; —CH; -H
575 4-methylphenyl -H —CHs —~CH3 ~CH;
576 d.methylphenyl ~CH; ~CHj; ~CH;3 —CH3

The compounds described above can be prepared by the procedures outlined herein

below in Schemes XIX and XX and described in Examples 17 and 18 herein below.

5 Scheme XIX
| N | N CH; O
QCO;H — %N\/H\ocm
OH OH O
32
Reagents and conditions: (a) 2-(N-methylamino)acetic acid ester HCl, EDCI, HOBt, DIPEA,
DMTF; 1t, 32 hr.
10
EXAMPLE 17

[(3-Hydroxy-pyridine-2-carbonyl)-methyl-amino]-acetic acid ethyl ester (3 2)

Preparation of [(3-hydroxy-pyridine-2-carbonyl)methylamino]lacetic acid ethyl ester
15  (31): To asolution of 3-hydroxy picolinic acid (0.40 g, 2.88 mmol) in DMF (5 mL) is added
diisopropylethylamine (DIPEA) (1.50 ml, 8.63 mmol), 1-(3-dimethylamino-propyi)-3-



10

15

20

25

30

527 3-nmet hoxyphenyl -H 548 4-chl or ophenyl -CH2CH3 528

4- met hoxyphenyl -H 549 3-cyanophenyl -CH2CH3 529

3- et hoxyphenyl -H 550 4-cyanophenyl -CH2CH3 530
wo-zeishsyphenyl -H 551 3-net hyl phenyl - CH2CHETAB2007/014832

3-fl uorophenyl -CH3 552 4-nethyl phenyl -CH2CH3 532

4-f 1l uorophenyl -CH3 553 3-ethyl phenyl -CH2CH3 533

3-chl orophenyl -CH3

72

ethylcarbodiimide (EDCI) (0.825 g, 4.31 mmol) and 1-hydroxybenzotriazole (HOBt) (0.039 g,
0.29 mmol). The reaction mixture is stirred for 5 minutes then methylamino-acetic acid ester
hydrochloride (0.663 g, 4.31 mmol) is added. The reaction is stirred at room temperature for 32
hours after which the solvent is removed under reduced pressure. The residue is partitioned
between EtOAc and 1M HCI and the organic layer separated, dried (MgSOa), filtered and
concentrated under reduced pressure. The crude material is purified over silica (EtOActhexanes

1:1) to afford 0.10 g {15% yield) of the desired compound as a colourless solid. HPLC-MS: m/z
240 [M-HH]".

Scheme XX
S N ’
N CHy O N CHy O
| l ! i
N ———— N
% \/U\()CH3 % \)LDH
OH O OQH O
32 33

Reagents and conditions: (a) NaOH, THF, H>O; reflux, 3 hr.

EXAMPLE 18
[(3-Hydroxy-pyridine-2-carbonyl)~methyl-amino]-acetic acid (33)

Preparation of [(3 -hydroxy-pyridine-2-carbonyl)-methyl-amino]-acetic acid (33):
To a solution of [(3-hydroxy-pyridine-2-carbonyl)methylamino]acetic acid ethyl ester, 32, (0.10
g, 0.42 mmol) in THF (4 mL) is added H20 (1 mL) and NaOH (0.90 g, 2.25 mmol). The
reaction is stirred for 3 hours then concentrated under reduced pressure. The remaining oil is
acidified to pH ~1 with 1M HCI and the solution is concentrated under reduced pressure to give
an off-white solid. The solid is suspended in CHCly:isopropanol (1:1) then collected by
filiration. The solid is washed with additional CHCli:isopropanol (1:1) then transferred to a
flask and triturated with Et;0 to afford 0.075 g (85% yield) of the desired compound as a pale
yellow solid. "H NMR (250 MHz, MeOD) § ppm (rotamers) 8.26 (1 H, brs), 7.63 - 7.74 (1 H,
m), 7.56 - 7.63 (1 H, m), 4.38 (1 H, 5), 432 (1 H, 5}, 3.20 (1.5 H, 5), 3.12 (1.5 H, s). HPLC-MS:
m/z 211 [M+HT,

The following are non-limiting examples of the compounds described above.
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2008/ 002576PCT/ US2007/ 014832 68 .534 4-chl or ophenyl

-CH3 555 3- et hoxyphenyl -CH2CH3 535 3-cyanophenyl

-CH3 556 4- et hoxyphenyl -CH2CH3 536 4-cyanophenyl
W.O3908/98576 3- et hoxyphenyl -CH2CH3 537 3- net hyPEHEH)$7/014832

- CH3 558 4-et hoxyphenyl -CH2CH3 The conpounds

whi ch enconpass Category VII of the present disclosure
can be prepared by the procedures outlined in Schenes
XVI1 and XVII1 and describgd in Exanples 15 and 16
herein below. 5 OCH3 28 Reagents and conditions:
(a) (4-C1061-14)13(0H) 2, Pd(dppeCl2, K3POX,

1, 4-di oxane, MeOH, 80 1Q b 3 hrb Reagent s and

conditions: (b) LiOH THF, 1¥%?leiflux’ 15

OH O CHy
2-(S)-[(3-Hydroxy-pyridine-2-carbonyl)-amino}-propionic acid methyl ester: 'H NMR
(250 MHz, CDCl3) & ppm 11.86 (1 H, 5), 8.47 (1 H, brs), 8.10 (1 H, dd, J=4.1, 1.7 Hz), 7.28 -

7.43 (2 H, m), 4.63 - 4.84 (1 H, m), 3.81 (3 H, 5), 1.57 (3 H, d, J = 7.3 Hz). HPLC-MS: m/z 225

[MlHl .

o
1-(3-Hydroxy-pyridine-2-carbonyl)-pyrrolidine-2-carboxylic acid methyl ester: 'H
NMR (250 MHz, CDCl3) 6 ppm (rotamers) 12.86 (0.67 H, br s), 12.44 (0.33 H, brs), 8.14 (0.33
H,t,J=29Hz), 7.98 (0.67H,dd,/=3.7,2.1 H2),7.24 - 7.31 (2 H, m), 5.38 (0.67 H, dd, /=
8.5, 3.4 Hz), 4.63 - 4.75 (0.33 H, m), 4.37 (0.67 H, t, /= 6.7 Hz), 3.80 - 4,01 {1.33 H, m), 3.79
(1 H, s), 3.70 (2 H, 5), 1.87 - 2.44 (4 H, m). HPLC-MS: m/z 251 [M-+H]".

SVeY

OH O CHy
28-[(3-Hydroxy—pyridine-2-carb_onyl)-amino]—propionic acid: 'H NMR (250 MHz,
DMSO-ds)  ppm 12.87 (1 H, brs), 12.28 {1 H, 5), 9.19 (1 H, d, J=7.5 Hz), 8.19 (1 H, dd, J =
43, 1.4 Hz), 7.50 - 7.65 (1 H, m), 7.37 - 7.49 (1 H, m), 3.95 - 4.95 (1 H, m), 1.45 3 H, d, J= 7.
Hz). HPLC-MS: m/z 211 [M+H]".

Administration of one or more of the compounds of Formula (1), alone in the form of
pharmaceutical compositions, optionally in combination with other pharmaceutically active
compounds or compositions, can be effective in treatment of the following disease states or
conditions:

i) as human protein HIF-1a proly]l hydroxylase inhibitors; and thereby providing a
means for regulating blood flow, oxygen delivery and energy utilization in
ischemic tissues;

ii) the compounds of the present disclosure are efficacious in regulating blood flow,

oxygen delivery and energy utilization in ischemic tissues; and
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3- Met hoxy-4' - met hyl - bi phenyl- 4-carboxylic acid nethyl
we0u800530) Preparation of PCT/US2007/014832

4' - chl or o- 3- net hoxy- bi phenyl- 4-carboxylic acid nethyl

ester (28): 5 To a degassed sol uti on of nethyl

4- br onp- 2- net hoxybenzoate (0.70 g, 2.86 mol) in 1, 4-

di oxane (10 nmL) and MeOH f .5 nL) is added

4 chl orophenyl boronic acld (0.536 g, 3.43 mmuol),

m F( df?ng 52’%&01“%9 0%%1 ge'sexg a?s%ﬁ)sﬁégmv)demllkzga P 3(7ﬁ§ckmg a

Pragli spension is heate
80 Glegradlagdn patiodday medigtedd (buﬂ'EF prfyldydoiyese.i ne, t he

E%%aociltﬂei?c[}:é%ge Jofelo)l gl%?'hgxtiroﬁgghfcﬁ @% HitEr Addfted iol tI'e%f @gy require

orm are col
differing MIS\mahemtiefthpbhdemds desseibedVie0in Brobiria atth@awquht: lexele The

formulatorscag 9&%&1‘1‘ thi ﬁa‘iﬁ:ﬂn#{[}g gfr al\[;)? gﬂﬁgfésﬁ{geﬁﬁégdﬁres LhEwih td4EE artisan or

'S purl er silica (hexanes: EtOAc; 6:1
ordmaryslglmt!le)arto provide 0.615 g (78% yield) of the desi r ed

SRR, 8 RS g g on 4/ R R i R

when adifiindstgr@d i, phdrma}:eut&a?ly Hﬂ):ctwa agippuis,ignd therehy Igowdmreased

anglogerﬁ_ﬁj%égobéé_!) lur;l'zrﬁatt'%ﬁ.%;@ﬂmh Sre20fivatdd bysﬂans&pﬁ%ﬁ%adfbrs St are

15 Reagent s and conditi ons:
directly c(ral)dlt_ac@j'-lafféﬂtﬁ bylamipereasefin geiulag I—H,F -lopgpngooteppE Ngn-limiting

cxamplei)of t%ge%isgas%s g)?&zg%e\{ stheQ Qz%']%fleafiei%ﬁ[ Iﬁ:@a‘vy \ihier BBk ‘i'enpheral

ara
VascularDiseié m@BCnemm«y:twmmﬂmmahmfwlw@, igelicpniq, 31 anemia.
The com§8un%ﬁ ?QLIHE él ré?{{l a%‘rés ecl effectlvc in the treatment of anemia.

or o- oxy ny - 4-carboxylic acid methyl
Sezuéation QOEPO preiGtien: 3231243 mml) in THE (20 InL) and

ﬁox@ﬂgﬁﬁj tﬂ'alt %ge%uﬁ%g tHe hy%g}ug-lmmlé EP@ %@nc HIF-

resu%?|ng suspensi on | eated to reflux for 2 hours.
| binding Fegeaueed rcEPO SaussEpEensh v kaE REPaRTEdo R (SEBEEH

G.L. “Ré'%ﬁaﬁﬁh’ B?erﬁte pro?éiﬂqﬁoﬂcﬂgﬂ Qiev& Ssighis b hfflecuf REck@MEns of

resul t|n solid is collected b

oxygen liareostats o Hemaged HPohitiin- Yogb Ao a1 & P8 B8 S99k op

£ E hé @hich rksafs i
partlculaK"\%Pd]Z? %Bﬁé&%@?ﬂfgsﬁa ‘?&BpQ&‘ém 1%1%8{9%&1 & |_t|ﬂé beOS o 206 1 in
the marked e@hangemeng oﬁ_EIf-Q)tIanqcrggon (Sprpgze, . 4, ‘et gl¢3 Transcriptiona

regulattcﬁ;%%%&@ %ﬁgcﬁlﬁgr él@%@r@%@ﬁ% lé@oklﬁ)mdu?:itﬂé factor 90 (2 BIJ. Chem..

Vol. 269 pg zsuz;%éz(lmn Pcij jn tunpmsmualrgoamz red g colls by

commmﬁg kﬂe%ﬁfgraﬁ&e%{mféefeﬁhsﬁaﬁgof@midq;iog&taﬁeam e add blood cells
ounds of or nu

(Ksantz, . o HosyroRoiowbt Ao Y Bh ZAyae 493 KBS Duitedibe hy!

developﬁ&'iteﬂhe likét et 20fke Rﬁﬁ: arydduiod)of BPOP rﬂh@rtﬁaieforbiblrdn,, prbduction of
2 Hz

EPO in Ii!,pf llvqr c?fsreases,« a@t&thca i:lc]qey ﬁ:fconses ég: W srg.)r?e %tj %F%.( éowf\}er, in

adults ofhr organ Budhdastthe EYer ablPbfaidfrodbdelsmdfl bul dphtifitarti@fiounts of EPO. A

erythropoietin deficiency is associated with anemia. In humans, the most prevalent form of

anemia is associated with kidney failure.
EPO has been described in the treatment of anemia: associated with chemotherapy; that
oceurs as a consequence of AIDS; and due to prematurity and autologous blood donation. EPO

has even been suggested as a general use agent in pre-operative elective surgery.
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0013 0 3- Met hoxy-4' - net hyl - bi phenyl - 4- car boxylic acid:
| HNMR (400 MHz, CDC13) 8 ppm 10.74(1 H, br s), 8.24(1

H d,J=8.1 Hz), 7.52(2 H d, J=8.1 Hz), 7.36(1 H,
dcl, J=8.1, 1.5 Hz), 7.30(2 H, d, J= 7.9 Hz),

WO /0257, d, J= 1.4 Hz), 4.16(3 H, s), 2.4BCTBS2P{7/044332
HPLC-MS: 15 mlz 243 [MtHr. OH O R wher ei n

non-limting exanples of R8a, R813, RO and R6 are

further described herein below in 20Table. TABLE XIV

No. R R6 R8a R8b R9 559 3-£hlorophenyl -H-CH3 -H -H

560 3-chl orophenyl -CH3 -CH3 -H -H 561 3-chl orophenyl

%)é%ié%ﬂgsigcm -H WD 2008/ 002576PCT/ US2007/ 014832 71
-C

Angiogene?ils,%rleos%?c?urg%lg o_fgz_g bio%tl%essels from the pre-existing vasculature,
plays a crucial role in a wide range of physiological and pathological processes (Nguyen, L.L. e
al., Int. Rev. Cytol., 204, 1-48, (2001). Angiogenesis is a complex process, mediated by
communication between the endothelial cells that line blood vessels and their surrounding
environment. In the early stages of angiogenesis, tissue or tumor cells produce and secrete pro-
angiogenic growth factors in response to environmental stimuli such as hypoxia. These factors
diffuse to nearby endothelial cells and stimulate receptors that lead to the production and
secretion of proteases that degrade the surrounding extracellular matrix. The activated
endothelial cells begin to migrate and proliferate into the surrounding tissue toward the source
of these growth factors (Bussolino, F., Trends Biochem. Sci., 22, 251-256, (1997)). Endothelial
cells then stop proliferating and differentiate into tubular siructures, which is the first step in the
formation of stable, mature blood vessels. Subsequently, periendothelial cells, such as pericytes
and smooth muscle cells, are recruited to the newly formed vessel in a further step toward vesse
maturation.

Angiogenesis is regulated by a balance of naturally occurring pro- and anti-angiogenic
factors. Vascular endothelial growth factor, fibroblast growth factor, and angiopoeitin represen:
a few of the many potential pro-angiogenic growth factors. These ligands bind to their
respective receptor tyrosine kinases on the endothelial cell surface and transduce signals that
promote cell migration and proliferation. Whereas many regulatory factors have been identifiec
the molecular mechanisms of this process are still not fully understood.

There are many disease states driven by persistent unregulated or improperly regulated
angiogenesis. In such disease states, unregulated or improperly regulated angiogenesis may
either cause a particular disease or exacerbate an existing pathological condition. For example,
ocular neovascularization has been implicated as the most common cause of blindness and
underlies the pathology of approximately 20 eye diseases. In certain previously existing
conditions such as arthritis, newiy formed capillary blood vessels invade the joints and destroy
cartilage. In diabetes, new capillaries formed in the retina invade the vitreous humor, causing
bleeding and blindness.

Both the growth and metastasis of solid fumors are also angiogenesis-dependent
(Folkman ef al., "Tumor Angiogenesis," Chapter 10, 206-32, in The Molecular Basis of Cancer.
Mendelsohn et al., eds., W. B. Saunders, (1995)). It has been shown that tumors which enlarge

to greater than 2 mm in diameter must obtain their own blood supply and do so by inducing the
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76

growth of new capillary blood vessels, Afier these new blood vessels become embedded in the
tumor, they provide nutrients and growth factors essential for turmmor growth as well as a means
for tumor cells to enter the circulation and metastasize to distant sites, such as liver, lung or bone
(Weidner, New Eng. J. Med., 324, 1, 1-8 (1991). When used as drugs in tumor-bearing animals,
natural inhibitors of angiogenesis may prevent the growth of small tumors (O'Reilly et al., Cell,
79, 315-28 (1994). In some protocols, the application of such inhibitors leads to tumor
regression and dormancy even after cessation of treatment (O'Reilly et al., Cell, 88,277-85
(1997)). Moreover, supplying inhibitors of angiogenesis to certain tumors may potentiate their
response to other therapeutic regimens (Teischer et al., Int. J. Cancer, 57, 920-25 (1994)).

Peripheral Vascular Disease

Peripheral vascular disease (PVD) is the term used to describe the clinical syndrome of
vascular insufficiency outside of the coronary circulation and typically involving the circulation
to the lower extremities. There are an estimated 8-12 million patients in the US with peripheral
vascular disease; another 16.5 million undiagnosed. Atherosclerosis is by far the leading cause
of peripheral vascular disease (PVD), although a number of discrete disease processes can
contribute to its development and progression (i.e. diabetes, immune vasculitis and trauma).
Atherosclerotic PVD can present in three ways:

1) Asymptomatic PVD diagnosed on the basis of noninvasive testing (usually

physical examy);

2) Intermittent claudication with symptoms of leg pain with exercise; and

3 Critical limb ischemia with leg pain at rest and limb-threatening ischemic

changes (usuaily non-healin g or infected cutaneous ulcerations).

The age-adjusted (average age 66 years) prevalence of PVD in the US population is
approximately 12%. Of those patients with claudication, 20-30% will have progressive
symptoms and 10% will require amputation for critical limb ischemia. Although patients with
symptomatic PVD suffer significant decreases in mobility, muscle mass, bone density and
quality of life, there are currently no effective medical therapies available.

The present disclosure provides compounds which when administered in vive inhibit
HIF-1c prolyl hydroxylase thereby leading to increased expression of HIF-regulated genes,
inter alia, angiogenic factors, erythropoietin, and glycolytic enzymes thereby resulting in
improvement in blood flow, oxygen delivery and energy utilization in ischemic tissues.

Although many disease states are driven by persistent unregulated or improperly

regulated angiogenesis, some disease states could be treated by increased angiogenesis. Tissue
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growth and repair are biologic events wherein cellular proliferation and angiogenesis occur,
Thus an important aspect of wound repair is the revascularization of damaged tissue by

angiogenesis,
Wounds

Chronic, non-healing wounds are a major cause of prolonged morbidity in the aged
human population. This is especially the case in bedridden or diabetic patients who develop
severe, non-healing skin ulicers. In many of these cases, the delay in healing is a result of
inadequate blood supply either as a result of continuous pressure or of vascular blockage. Poor
capillary circulation due to small artery atherosclerosis or venous stasis coniributes to the failure
to repair damaged tissue. Such tissues are often infected with microorganisms that proliferate
unchallenged by the innate defense systems of the body which require well vascularized tissue
to effectively eliminate pathogenic organisms. As a result, most therapeutic intervention centers
on restoring blood flow to ischemic tissug:s thereby allowing nutrients and immunological

factors access to the site of the wound.
Atherosclerotic Lesions

Atherosclerotic lesions in large vessels may cause tissue ischemia that could be
ameliorated by modulating blood vessel growth to the affected tissue. For example,
atherosclerotic lesions in the coronary arteries may cause angina and myocardial infarction that
could be prevented if one could restore blood flow by stimulating the growth of collateral
arteries. Similarly, atherosclerotic lesions in the large arteries that supply the legs may canse
ischemia in the skeletal muscle that limits mobility and in some cases necessitates amputation,

which may also be prevented by improving blood flow with angiogenic therapy.
Diabetes/Hypertension

Diseases such as diabetes and hypertension are characterized by a decrease in the
number and density of small blood vessels such as arterioles and capillaries. These small blood
vessels are important for the delivery of oxygen and nutrients. A decrease in the number and
density of these vessels contributes to the adverse consequences of hypertension and diabetes
including claudication, ischemic ulcers, accelerated hypertension, and renal failure. These
common disorders and many other less common ailments, such as Burgers disease, could be
ameliorated by increasing the number and density of small blood vessels using angiogenic

therapy.




10

15

20

25

30

et hyl e
normal kymag oy pigkerqaq

-CH3 -CH3 576 4-nethyl phenyl -CH3 -CH3 -CH3 -CH3

The conpounds descri bed above can be prepared by the

procedures outlined herein below in Schenes X1X and
wea@sams’descri bed in Exanples 17 and 18 herREITYUSR@N0WS32

5Schenme XI X CO2HOCH3 OHCOH (:) 32 Reagents and

conditions: (a) 2-(N-nethylam no)acetic acid ester

HC1, EDCI, HOBt, DI PEA, DMF;, rt, 32 hr. 10 EXAMPLE 17

[ (3- Hydroxy- pyridi ne-2- cagponyl ) - met hyl - am no] acetic

acid ethyl ester (32) Preparation of

Thé rdadiil RS MosirY Fhrthen felade B ITORILDIRS fi¥deardonitonndd, whicAGnder
est er 1rgm§31): To, a, sol utj.on of 3-hydrox

; . y .
lggn yygjologicalconiigions. releaip fife qompRpdsidgscribed
herein. @ﬁ@ili‘é}aﬁﬂni (ﬂ’g]ﬂg Q@)ﬂt:tﬂh(:ﬂﬁdle_% m'ldﬂﬁlaﬁﬁolgﬁﬁ’%llﬁfb{:/%ﬂtaﬂh safls 68the analogs

, , 1-(3-dine am no- pro .
described Beyeive 756 R eI D 8 Ao LS RHa BFvcsmoce,
excipien%sE@ﬁE)Je (i%b, g%gS$Ct gnez%SItﬁﬁﬂi ?f e g_rﬁied‘ﬁ yeiieps)ovenZmiticr 8iacd e

t : g, ..0. nunol ). .The reagtion m xture i,
compoufs hartsgvebfre haeris o e atga e OB d PLovss Ceribed
herein. ester hydrochl oride (0.663 g, 4.31 nunol) is added.

The reaction is stirred at roomtenperature for 32

hours after which the solvent is renmoved under reduced
pressure. The resi dRORMIAANTIONSoned 5 between Et OAc

R B BB BT oo

human ppsteis HIF€l.o prbiyl Bydicte/lama tistibiedrs actorlitig thitlciproseat dis¢lbduea In
Et OAc: hexan 1:1) t fford 0.10 g (15%vyield) of
soneral, OGO € DIRATTIND SRR PEsS sol ) HPLO VB

arei 24 effedvhinolft ot baerer nidre human proteiEHB-Qd prolyl hydroxylase

inhibitor according to the present disclosure which are effective for treating PVD,
CAD, heart failure, ischemia, and anemia; and

b) one or more excipients.

For the purposes of the present disclosure the term “excipient” and “carrier” are used
interchangeably throughout the description of the present disclosure and said terms are defined
herein as, “ingredients which are used in the practice of formulating a safe and effective
pharmaceutical composition.”

The formulator will understand that excipients are used primarily to serve in delivering a safe,
stable, and functional pharmaceutical, serving not only as part of the overall vehicle for delivery
but also as a means for achieving effective absorption by the recipient of the active ingredient.
An excipient may fill a role as simple and direct as being an inert filler, or an excipient as used
herein may be part of a pH stabilizing system or coating to insure delivery of the ingredients
safely to the stomach. The formulator can also take advantage of the fact the compounds of the
present disclosure have improved cellular potency, pharmacokinetic properties, as well as
improved oral bioavailability.

Non-limiting examples of compositions according to the present disclosure include:

a) from about 0.001 mg to about 1000 mg of one or more human protein HIF-1a

proiyl hydroxylase inhibitor according to the present disclosure; and

b) one or more excipients.
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OHizz 33 OHO 32 Reagents and conditions: (a) NaOH,
THE, H20; reflux, 3 hr. 15EXAMPLE 18
[ (3- Hydr oxy-pyri di ne-2-car bonyl) - net hyl - am nopaceti c
acid (33) Preparation of
WQ 0%8P8¥76x y - pyr i di ne- 2- car bony1) - net hyl - ani REHHER0T 4832
acid (33): To a solution of
[ (3- hydroxy-pyri di ne-2- car bonyOnet hyl at ni nol aceti c
acid ethyl ester, 32, (0.10 20 g, 0.42 nmol) in THF (4
m.) is added 1120 (1 nL) aynd NaCH (0.90 g, 2.25 =not).
The reaction is stirred for 3 hours then concentrated
AHB&%{' e{aﬂ‘qﬂ’@ﬁgoﬂﬁl{-’gsﬁ WePresthedib@oakd teREesab thei fBllewingi f i ed
H-1"with 1M Ha and the solution is concentrated
comPOSI'@m!ﬁ’rEr reduced pressure to give an off-white solid. The
af ol i GobSabateReNARdo hbbut g iof 6p¢ enas@ hufnhn pjotdiherolyl HIF-
collected by filtratign. The solid,is vvasp %gvmth
addi tlﬂdmivlm@‘g ase BHpEARSP~a8 tp)the et FisHeTET A8 1 o

b Qflﬁo@r}%l fehfsurated with Et 20 to afford 0.075 g
?85%

{ f the desired co und as a pa IIow
Asfmngr em qFEOr L0 thvm ﬁf&l%é?g’f
composz§5%81763'774(1 , n), 56 - 7.63 (1 H, n)

H s), 4.32(1 H_s), 20 15H %W%bﬁﬁ’é vl
aM, s)&omﬂogtwsmmwbgﬂo[ﬂmﬁqnwgm PR G proly
non- lh'ymo V\%ﬁﬂa SUBADY RSor@inslth GreGRERAUASSosIAS 6Aid bed

above 2008/ 002576PCT/ US2007/ 014832 73 CryOCH3 CH
¥) 8H®ne or more excipients.

”ﬂae(té}n ‘[éfécﬁ%din%%t’% k&l HPein nieahdraREmouddfteE opmop BIR-1a

c acid net ester: 111 NWR (250
prolyl hydro:gdése nphub%t)rs, eﬁ'eqp;vpft ﬂpsagefs orgaelMlé%ﬁoﬁjpm?jﬂgcagpag&o ixchaeve

the desn%d or )apeznc%%su'lt b 150%1 eg'ﬁcl{v% aﬂmu‘iﬁ m::1§1 v accotdidg td ihcﬂdxs nlf@own in
the art, sggllg,a{ Hpseasgf’@g:, aggﬂ(sgc, eﬁmght of the huma:? or amm& bemg tioated.

Although lpﬁﬁxcﬁbég g@aﬁge ﬁ:‘gﬁﬁé&l'rﬁh%‘b% -desdrivea i &xapipldseteth, ageiion akillekin the

I C aci | ester: IH 10 NMR
at ol P e 6 onaEe e ey R lgod0g Proyie PR rapeutc
responsp 'F (ﬁ')exaxﬁgﬂa‘]se(r&aﬂﬁvﬂed Hosed ay bO adifinisteted BailyCorGi ddse duy be
Hz 5-38, (0. 67 Hsicion,
propomg@p]ly J'edtg:eg as gndg:at;qg j:»y tl}p egggenﬁleégf t 6 pﬁ.ltl(‘fﬁlm 'ZPT{_:, 7In Hal
the com &l%sldf tHe, pszcnﬁhJ.’:l&dﬁz)c. can b8 Qdmindstérdd éﬁ.frékﬁlett,ly anecSsaY to

s). 3.70(2 H 's), 1.87 - 2.44 (4 H m. HPLCMS:
achleveﬁﬁlzefm ERMAF™.  OH EH, OH 0

ﬁ%%&%nwguﬂggséwe ﬁﬂme:diemges go e/ doe-camore kihe BB ixgprolyl
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hydrox»i@ezwqormselys edergin for pofineg: mtapegt i froblipeopia,
%résenﬂdécioéuréﬂif&}m refatda@o thel:s@ bf éuk drl,mOrE! pf thd HBFP- la prolyl

hydrox)flgsfz RIPPE‘(ES gg)c!oﬁqqlkhezzeltlfc{r Wﬁ("ﬁ a1 ament ?cr&&?ﬁn}ﬁ aéllgkogfmes:s

?[E&n Hlsﬂggtﬁ'e BfrthbR16R 1P iende oDénd W TvIE af(hle)IﬂFalcom'elyl
orm of pharmaceutical conpositi,ons, %‘l&pt [ o
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Vascnlapgig%gnds or conpositions, can be effectlve in
treatment of the followi ng di sease states

Thepiesens disclossp Ratertphiss 19 in s AF pRepon Ot b g HIF-1a. prolyl
hydrox IS iAR¥163S Qise BBt ek ih for nitkehe IvAEABIMARI SF tibatifls @ounds.

The present disclosure further relates to the use of one or more of the HIF-1a. prolyl
hydroxylase inhibitors disclosed herein for making a medicament for treating atherosclerotic

lesions.
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disease, SENHRUVERIERAS A ThytobackeAPin@ctichl; Dyme€ldistaseNgstethic¥upys
Vol . 8, pp. 863- 884(_1994;4%. N ng‘g%rfll cul.ar, Hlﬁ-tl.a .
erythemplopigJetinppatiey of pramagu ity £ales Jizsase Beperty Aisease. PireEpsrsine
retinitis 82 8RS NorkfFtddlotulanhifBplhitfosis Besd diehanagopatoptt pERO
transcription (Se nza,%éa L., et al. "Tra.scruggkgna
Stargardt's digpase, RIF RIPRife FRONELE 'ﬂi}aﬁﬁf%ﬁwwmm R e
toxopladMydRRXirdmhd $HécioRt-Rsdr @6inplicalions, diseddeohsstdiated withoabeo83ind
.. pp. 23757-63 (1994)). EPO, in turn, is essential for
prolifergiiye Y{ESQIEHO8PRY-r ed bl ood cell's by controlling the

proliferation and differentiation of erythroid
progenitor cells int ells (Krantz, S. B.
"Erythropoietin," Blﬁggﬁﬂg%kﬁﬂggg pp 419-434 (1991)).
BY inlch@sihg trl ratbetiptioh opiiiese HIFt hiarget genes sthe VEE-laprolie

rimary. source of EPO.. Shortly befaore,hirt .
bydrox st HUHEMIBR Obe BRoEsE Aot ity Pyt anrthid By ddeasing the
vasculafza8i0f vf Heae es subjet. pAs 1ed Yersiny rescdbriZaHen of lisses/aneans a pro-
. adults other ,or,gans such as the l.iver_an [
sngiogfe SERROR RS IPORY S At el it Gl SpeBff afor eround the
afflictecefigshd) r Dipoificted tibedd b nanbeibyp@ds ocisclieatlc pirt s, bt eather the HIF-

I n humaps, . S reval en orm of. anem a | : :
10 protyygipa Pty R By o an P POt giyte f By ro-angiogenic
responsé ﬁﬁl@fﬂoﬁﬁd A ﬂoﬁ-hﬁitﬁlgeﬂiﬂmﬂ bf ‘Ofas:ﬂiha&iﬁ'aﬁbn”aissludﬁlimﬂiﬂaw th

.. _Cchenot her . that .occurs . as a, copseguen '

prolifesgHa '8 ad T SoLERT P §1OBR e POTST BL OB By ese
compounBE:iascectihe abiligesf thaiggle 36 stamsalasizg dasaged tisows aymareasen

pre-operative elective surgery. WO

20081002576PCT/ US2007/ 014832 75 Angi ogenesi s

Angi ogenesi s, the sprouting of new bl ood vessels from

the pre-existing vasculature, plays a crucial role in

a w de range of physiol ogi cal and pat hol ogi ca

processes (Nguyen, L.L. ei al., Int. Rev. Cytol., 204,

1-48, (2001). Angiogenesis is a conplex process,
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to greater than 2 ramin dianeter nust obtain their
own bl ood supply and do so by inducing the WO

2008/ 002576PCT/ US2007/ 014832 76 growt h of new
capillary bl ood vessels. After these new bl ood vessels
W 2¥hbedded in the tunor, they provi de RGEEFIEMI4832
and growt h factors essential for tunor gromh as well
as a nmeans for tunor cells to enter the circul ation
and netastasize to distant sites, such as liver, |ung
or bone (Wi dner, New Eng.gJ. Med., 324, 1, 1-8
(1991). When used as drugs in tunor-bearing animals, 5

vasculanaé (2@ lto prebénd hypoxdc dfmapr)iN@ehniing exmyples 6§ Gikud heclude:
f small .tunmors

. wt h [, 79, . .
cardiac $ 8 e e BfRYaraih TR B Vebetibs:ShiBlal mpfRicsgiepuplpespl issue,
such as dioahthe oéretsiiluar; sntbmaldsgdre, taclves the S@:EIE.SB,I miesmmdpadmm iy,

ft t f .t t L O Reil | t | .
spicen, B3 finp a5 85808 Sl FR R Bha fodg T2 | Y O @
Brinlatekitiys: aiild ap@if dmnﬂascmeemnbmoﬂnmm ﬁsSthHﬁbbductton of
Vaseutf SRt B BriHE oetor LYBRS whigh R S el Sl S ipyooytpsoutar
leakage( IE@Q%:) tensiGPieasi hiele Blﬁiwn\teibe lalkay re@u&&ﬁsﬁ VEGF gene exprgssnon both
er va . di sease sed. to
in vitrog58 PR Du eV HG indoRGTE Rtrimoptraysiha b OF Tdidiné
formatiomeLifittitinel ey -vesdets id theahiodsh eomea afbenianded Gldodt flovninainibg
|| i nyol v t to the. |l
ot 38 A e B AR L LS b B2 e e
disclosypa bioidesnhanceentlifs thel dxbre@din Wiﬁ:lil&ble\lﬁﬁﬁﬂh afducibkaRaes including

vear, I bnd gitedtiions Rl oA TR G e Er o Biee

inhibitogh .sﬂasp:eéeavm)scloaire provie eahdnosbde a&fundm&mrne;tfe{m:-%ﬁaslﬁa

’é"is can contribute to its- devel opnent and
°Yt°pla§l‘ 8@‘? BUGHYSN T(ﬂ"s%e““b"i"é‘(’ﬁ 8%‘?—,@331'18]%5’!‘?%“‘%\%"&& petiveddIE g in the skin
have m&r&@déﬂﬁérmaﬂrﬂ@ﬁlﬁﬁ@l M Rhé 6 1551 ¢Riedlt RSCRGF 1Bveld1r €€

ways; 1)Asynptomatic PVD di agnosed on the basis of

T piooest fstlonse b, EplateRiaaImeshqslfps semirollingddyman protein HIF-1o
prolyl h%@x%k&ﬁ.‘see rHelgr&Rht rﬁétﬁbﬂjécﬁngf s thWsel of YdMRinAB R i@ to b Bman or

in"wth exercise; Citical [inb ischema wth
higher m@gmﬁla&mf%?hvee@mﬁ af# ?crmmﬁwpe SPBATIHBE PAPRNPE human grsein

"HIF-1cgiSiy By d¥odd e m:{opgac@&diﬂg t& ?&e%ﬁes%ﬂi GG Rire.

ul cerations). he age-adjusted (average age 66
'yfb%mr@;enpﬁréﬂmm gleo mﬂatWD therusg o€ thedupep preieindHiFt g prolyl

hydr fj
yiron RRIMSLRRS Skl 08 piope isBBhkE e Mahliteonye of  medicament
for the W&M‘#Wl aﬁmﬁémlﬁﬁtdlmemr critical linmb
#\%mnﬁmsé}b@@mbr Ld 6 B0t &Huagféﬂict%@ﬁipc 1&}481 1
er si I cant ecrea S 1n no nuscl e nass
hydroxsﬂmenlubrhgn inymyegerdjalaeinpdeliog ahd fuactiony eheeeta'r rexowdmgemang/for
ducind Sngibdenes aﬁeaﬂseﬁhmkp; g vail abl e. The
inducing @%e%t &%sc [‘osure ?%%ﬂgggﬁﬁéﬁ%bunds whi ch when
mlﬁmf diselgsure rajatesgo jampitid for-treating aperolaydompyiging agministering
toah rﬁﬁ%r%nr}‘nﬁqg 88 dfrehidich
ean -regul at eg nesetﬂl 30??:3?%?{% g?érﬁéﬂég’g?lg{;%rnr?%w human protein
HIF-1afpgelybirydroxylage itoretceordingrtd thyl presehiydisdosanz y nes
00 ygen
PP BEAUS R o TR E Henta o e Pl LY
administgringde g humamgr @rreabia nst:daoﬁseaan@lt dn effectiveyimpentifone ot more
. n
human éeglgfsﬁefag? rél lﬂmou xgﬂgeé i‘%}bétg% gtgg %% rg:g Jygg%gtsdédlosﬁ%ne
angi ogenesis. Tissue WO 20081002576PCT1U520071014832
77 growh and repair are biologic events wherein
cellular proliferation and angi ogenesis occur. Thus an
i nportant aspect of wound repair is the
revascul ari zati on of damaged ti ssue by angi ogenesi s.
Wbhunds 5Chroni c, non-heal i ng wounds are a maj or cause
of prolonged norbidity in the aged human popul ati on.
This is especially the case in bedridden or diabetic
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Di seases such as di abetes and hypertension are

characterized by a decrease in the 25 nunber and

density of small bl ood vessels such as arterioles and
woapisiohzsrd es. These smal | bl ood vessel s ar e BaTpGR#0a014832

for the delivery of oxygen and nutrients. A decrease

in the nunber and density of these vessels contributes

to the adverse consequences of hypertension and

di abet es i ncl udi ng claudlggtlon i schem ¢ ul cers,

accel erated hypertension, and renal failure. These

15 RO BRRHE B JRBKP KR Brevbifi ORISR S

urgers ease cou anel 1 or at ed "by
administering oagivmpnion mannmberne&d of eaimientancifeating qmﬁbmbeﬁpne or more

e

di scl osure further relates to forns of the present
conpounds, whi ch under nornal human or higher
marmmal i an physi ol ogi FAAOCBRERESons, rel ease the
conpounds described herein. One iteration of this
EGLN-1psHeif 3558 | udes the pharmaceutical |y acceptable salts

'IQlE: ECEI?N-Q nad E)GENf -@%ﬁiy'nmt A tllbﬁ’:{? al d&terﬁﬁﬁ@d lfl@ihﬁfﬁiaﬁé ﬁkctrétﬂé‘try
purposes Q co at1 o] |1 el lLver
(mamx-eﬁ’éwsuleﬁf desorpHen m?) P?fkémc%%ﬂ'gé %EtMé‘r‘riﬁsﬁ?M ’??faﬁﬁay
details, sreb aefaéfi&qmre@étadtl Emms@;/REcmﬁdm hmﬁmﬂneﬁmuetl ';wm%mis ?ﬁ@ared as
ensel yes  are e acC Cl e m.ti ga .
describef|Abesad gt 5 SUEUE RO b NG Fre DRI P O e

preparedOih e%aﬁﬁam@@h@wem & :feeessﬁyam e§e the HesoWBPsTVMONHEGLIN-3 fusion

ons e t he rote
for the as Ay DEIRBIEPSCEE i MEBI R AP h RN Bt s s LEpgpric
conespoaﬂﬁ:glt@ﬁdsrdaes 338-37aPLALEATS YIHDBDFQDNS usdd d4shsabsirate. The

R

(120 pM)NhbRbdlGhrao(@ Qi) GIIF A ot (S mﬁaﬁmt;mdneselrm dibamid{(001%). The

are effectlve for treat rt failur
enzyme,; GURRPEPdeig AN ahygmxghaeg%‘f St atapats i &7 iy 8 pded to sart
the reacdﬁﬁf Where ﬁhlﬁlﬂtb‘i@ﬁ’e afedt Ekﬁnﬁﬁﬁﬁem’e peipagzd s umm;h guif@¢ida at 10-
'exci use

fld fine) g SERERE: ASSER] BTSN 2broorhE B BLE g Ay figpped by
transfer@ipdl 05@l. df feBdtith rﬁkﬁr&dﬁfﬂol’}ﬁdomsl%paﬁrpmetry auizerdht sxioton (o-

cmne- b B i b Bk G A L R EHG. Toe

microlitér® bithe ahiRture/ds kpotted datost MALDIHEDF 8 targeeplhs far malyszdvith an

avpticaBlip i osr S ool Ao SR SR AR T Rf p it jpoed

with a Ndi'eAQ\asea (355 wed) Bak pukeowidib) Rmaglrcbmﬂtmalrsta) d$ydondaiadpeptide
product Esﬁrgergﬁjeb%hnﬂxagt %ﬁ{h\é% %boex & | e f tep Xef}nlg:ﬁ af ﬁgrcgnt% IEVEPS}OII of

substrats tojrbéuca ivchnaliyzeich CasptPail Rgsad tD meictla!feﬂﬂlsoewalueer an
exci pient as used 25 herein may be part of a pH
stabilizing systemor coating to insure delivery of
VEGF BRliBAiasgwyedi ents safely to the stomach. The fornmnul at or

o) R 0y i GO e
DMEM pm% lFB(SO Ik%ri'émﬁ, piBEivtaming). FaBOMglova@ghfrmceb@wnoﬁha IGBIIS are
washed an?x%B 'u{r_ LiiVEM (Gibeo, Carls%NO@Aﬁ {o'PqubOQs&?&g MRlofomd in

1 ONn accor e pr esent di sure
DMSO :srsemlbedﬂuwa):égmmemtb 1100 LD in Aptit ENbBIkadded® thgcalis. The

cond:tmngnﬁn%ﬁltaor I e}%&i’%@ (_‘fkf) &l a }dplfam!llaﬁe ﬁ’ﬁd'lﬂixy{fEaﬁqﬁﬁlﬁYxhéﬁ% kit

resent scl osure; and

b) one or nore ex0|p|ents

2008/ 002576PCT/ 1. 182007/014832 79 Anot her
exanpl e according to the present disclosure relates to
the follow ng conpositions: a)fromabout 0.01 ng to
about 100 ng of one or nore human protein prolyl 8: W
la prolyl hydroxyl ase inhibitor according to the
present disclosure; and 5b)one or nore excipients.




10

135

20

25

30

hydr oxyl ase i nhibitors disclosed herein for naking a
nmedi canent for treating peripheral vascul ar di sease.
The present disclosure further relates to the use of
one or nore of the HI P-la prolyl hydroxyl ase
WOHPIFE s di scl osed herein for making a metff Eaitat{014832

for treating wounds. 30The present disclosure further
relates to the use of one or nore of the H P-la prolyl
hydr oxyl ase i nhibitors disclosed herein for naking a
medi canment for treating atsherosclerotic |lesions. WO
2008/ 002576PCT/ US2007/ 014832 80 The present

(R&D Sgh';temb cMilmeaﬁolhs LNIN). Optical dsisttp michawragentodt 46ﬁnm @re nevorded using

a b di, s d
e soefy oS8 ol Bl SN0 | BULERAE TSP
sﬁmuiatiﬁnes pseelSQ nalcwlae tﬂﬁaaswhaes feitht GrephPag] Rxtsest sqﬂwme (Sasdiedo, CA).
one or nore of the HI E-la prolyl hydroxyl ase
i nhibitors disclosed herein for maki ng a nedi canent
Mouse isahemis wiadlimy stwdyper t ensi on. 5The present di scl osure
further relates to the use of one or nore of the

M poimgl o ip(copingied iy acreruiangervith the/Guidy for theLeae ﬁlﬂ’fé@nof
Laborat&?rAJHMSr(gIaﬁom gl:&&ﬁﬁmf St‘,féﬁcetsr @@gr%gt @1@65 GRS fhe Institutional

fected the | evel

Animal gprerand 45 ittee gmdelmvw P;ssafésreqm Qﬁn§&¢ Bb,wrecmmlﬁév & studiec

9-10 weEl@ l)mtrﬁae 37806 i dth camesqavm.a%oﬁtm} hﬁoragém 'pﬁeoﬂmeb are
hydr oxyl ase 1 nhibitors disclosed herein for ‘makin

orally desed withyishicly (rngopg sarpongtebufies SOJM: pHEDer wmawq in vehicle

at 50 m@egm@ ag&gaﬁﬁ, aanﬂaly&e%&wme GifHektda§ 1 RS I2AEE Sm, day 2 at
sar coi dosi S, I heumatoid arthriti S, herran [ onmas,

8am. Opg o Afigb e Fiegt dats WpiBSFArerhl igahonsisparioprd HoF ARg¥hesia

using iséfBlrakt) THE Fatdedl ar@B) is Ugated pﬂoﬁﬁﬁhlb@ﬂﬁ%ﬁgmtﬁe teal artery. The
jred j mmune deficlency syndro r esent

°°“t’a'aEﬁf‘(§]Lc‘1"8%'tﬂ TWEH # Fham FEBie °‘i38“‘lchle‘gﬂg%“ ‘611’3'6?1@“"6%‘ ABplemating

fashion Bétwtehenglhanh FefOHIAdIthbsh Y a6 cmsyﬂs &R@r Banb ¥k gOsrSdaH 25 weaﬁeﬂaed
i.n for ki.ng a .redi ca r tregting a disor

biood b}éh lﬁ-)sPFgﬁﬁlﬁ élillF%arP ane ef Vth }sqHiprans. Serum samp es for

EPO anﬂgzgemromaxm usiﬁ@rgeﬁﬂot sshiikiepaeibh nbBs Heart, 15a%,0Ad Gastrocnemius

emsctes i, G FOAR L Pt bt Mo 3 S SShS6ES

Mouse r\im %hr onic uveitis/vitritis, nycobacteri al
ectiofs.’ Lyne's di sease, systen1c | upus

’%[J$Q&%E[%§L PO Ese&eé&%ﬁ%&ﬂ& Wihd E Egtli&&. ELISA kit
| sease I sease, In ec I'ons ca a
from R&R Sysfewms gcwdlgamrommchser%pnmm ocul ar
histoplasnnsis, Best's di sease, mnmyopia, optic pits,
ZOStargardt s disease, pars planitis, chronic retina

ach ervj scosity syndrone, toxoplasnosis,
hm“mGQ$¥&ﬁ@g§ﬁﬁmﬁﬂég E@F conpl i cations, diseases

R EBPb i 0 e bR R Bt

liquid niogers Nueln‘ar ettraofs ardmegaréd Wi 4rNEPERJEN@ierct Bivtédhiblbgy). For

. Lyl .h

immncf Sinias o SN R P s prla s f s ovus,

L1ttleton4 LX)t altllsmtto elitﬂmﬂy tatiosd. e0€]f} :0. The uhjpaﬁsﬁon Mcuhaetl in a conical
SS o

mico oG s SPEMABLLZREL P A"l TR o0 g 3

suspensioa} &elthelmddddltdthe tibu.cFalfpwihg overaight mblihgatafCl thctbemtis are

I,.SSu f e .need, not he '
washcdg nhegm t 1cg cgld glho%izﬁtg %f%rg&l szflﬁlg &Pﬁgeaﬁ Iarc%@lgﬁgﬁzi/rg& for SDS-
PAGE Wmumfé@emﬁﬁaml@uﬁeh eRrpteins sepesatad nn SDSFRAGH are transferred
onto ni tclalmﬂnétsﬁe 1D ik llSII BISOMOEL o%@%caﬁﬁég%ﬂséaﬁéﬁad, CA). The
XIa. Anon-lIirmting exanp vascul ari zation"
|ncludes capillary proliferation in a non-healing
wound or al ong the border of ischemc tissue. Thus,
t hese conpounds enhance the ability of the body to
revascul ari ze damaged tissues or increase WO
20081002576Pa/ T. 182007/ 014832 81 vascul ature (e.g. to
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Rockforde J&p)e Hlets eterdgvelopttowitinthe

prol yl hydroxyl ase.

hi gher

The present nethod conprises the

step of admnistering to a human or mamal an

ef fective anount of a conposition conprising one or
wegpes/obisien protein prolyl

according to the present disclosure.

hydr oxyl ase i nhi HQTAFR007/014832
20The present

di sclosure also relates to the use of the human

protein H P-la prolyl

hyci roxyl ase i nhibitors
according to the presentsglsclosure in the manufacture

of a nedicanent for the treatnment of atria

Ql El@éltw{v H{]d?‘g%r Bl;ugeletg i'i’rfcﬁgatg %ﬂfhdﬁfaﬁbxt antlbody to HIF €y at 1:100

so re ates to BOXIa |ndu0| | e
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of blats a?@%_?tu@éd Wfthn ﬁ?“ﬁ%&p@é@&oﬁ i g6 dcBheRNENM @ conpri sing

ThS1E KB w

nistering human

protein HI% | a prolyl

30 adm nistering to a human or

or manmmal

in need of

Fovedds @6kt exdbled bf thaen OivoliBspendsfarddmpounds
hydr oxyl ase i nhi bitors according

accordm& 9 the Bropsnt SSROSYPs el osur e.

The present disclosure
relates to a nmethod for regul ating anem a conpri sing

manmal

treatnent an effective anount of one or

protein H F-la prolyl

to the present discloslre

in need of

nmor e hunman

Pgﬂigé%%?se i nhi bitors according

20081002576PCT/ US2007/ 014832 82
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H s- MBP- TVMV-EGQ.N-3 fusign for the assay due tq the
F ility of the cleavad prote|jn. For |both enzynes,
th peptide corregpondi ng|to resildues 556-574
( DLDLEALARYI PA| Q) is |used as|substrate. Thg

reaction i

cond{Cted in ja tptal | volune|of>186 UL ND
contai nifg °rrisCl (5 inM| pH 7.5), ascofbate 15 (120
{[5- (4-éh1$Mphe%y9&09}dﬂ6>é}t rRide3. 2 gM, HLF-la (8.6 gM|, and

bovi ne serum al bun1n (0.01% . The enzyne, quantfity

-GaTbDBYlé'a@@r}rﬁcﬁ%a‘%‘%“ﬁ%{'Wl at e 209 of subgtrate ijn 20

act et +tha. vr Aot
j-s—added—to—start—the—+rbactiomn

tors are used,

Wrere
conpounds ate prepared in

B sul f oxpde at 10-; fold final asgqay
concent vy »vjﬁkgr 20 minutes at roomjtenperature
t he reacti S stopped b

| t¥.8nst er ri ng |10>%00f
reaction mxture to 50 gL of a mhss spedtronetr

{[5-(4-Cyato-phenybt-3rhyénaxy-gyridige-¢ypano- 4- hydr oxycijnnani ¢ facid, 5

[ HhinbDa@RaRRGhaMlEks f 0. 1% TEA, 5 111M NHAFOY) .

carbo!

mcroliters of the mkture i$ spottdd onto |
VACD=TOF M5 target plate for analysis wth an Applied
Bi osystens (Foster City, CA) 4700 Proteom cs Anal yzer
MALDI - TOF MS equi pped with a Nd: YAG | aser (355 nrn, ‘3
ns pul se width, 200 Hz repetition rate). Hydroxyl ated
peptide product is identified fromsubstrate by the
gain of 16 Da. Data defined as percent conversion of
25 substrate to product is analyzed in G aphPad Prism
4 to calculate 1C50 values. VEGF ELI SA assay

s DI RIS TR S



suspensi on) are then added to the tube.

overni ght tunbling at 4C,

Fol | owi

ng

t he beads are 30 washed 3

times with ice-cold phosphate buffered saline.
beads are then prepared for SDSPAGE with 40 ul

WRWPRINRI76 sanpl e buffer.

are transferred onto nitrocell ul ose sheets with
XCell-11 Bl ot Modul e system (I nvitrogen,

CA). The

Carl sb

The
of

Protei ns separat ed BET/BESIPFAGE2

ad,

WD 2008/ 002576PCT/ 1JS2007/ 014832 84 bl ots

are bl ocked with 5% BSA prgsor to incubation with a
rabbit antibody to HIP-la at 1:100 dilution (Nevus).

ts are then washedjw th Tii s-butfler ed
Tveen- 20 buf fer angd i ncubfted wi tth horsefadi sh
per oxi ddse 00;31 ugated goaf anti-fabbit decondary
anti body [ Pijer ce, ®Rockforgd # Bl ere4£|§\]/e opeeg
with the ®C° reagent (Amsrsha bj scat avay, “NI) | Y
3-H 254 2nef \ dmeCAPI Ured W th an Epson
I y(kxgg?egs on yi‘%%%*’gp anner- Tabl e XY bel ow
maﬂvmﬂé@m%aqenm@ﬂng exapples of the in vivo response
for conpounds according tp the ptesent disclaosure
18 XV Conpound EGLI NL | C50 pPM EGLI N3 |1 C50 gM VEGF
EC5 O respons e 4110 oaf, |OHO
4 5- ( 3- N y1) - 3- hydr oxy- pyri di ng- 2-
car bonyl | §,arff no} -acetic agi dzgret hyl estgr 2309 2[l. 4e9. 9
(39) yes O 0 OCH3 OHO
[(3{1&@67@-—%&11&3?] -ipptesayild- 3- hydr oxy- pyri di ng-
%a n argt.lgol dacetl clacid nmethyl edter 3.7 - >100
% -
) 4.1 523 82 ND
{(3-Hydroxy-5-(4-methylphenyl)-pyridine-2-
carbonyli}-amino]-acetic acid methyl ester
N u O !
cl A N\)LOCHJ
o 6.8 375 7.7 yes
{[5-(2-Chloro-phenyl)-3-hydroxy-pyridine-
2-carbonyl]-amino}-acetic acid methyl ester
NC.
N H O
N\/U\GH
OH O 0099 0.56 43 yes
{[5-(4-Cyanophenyl)-3-hydroxypyridine-2-
carbonyllamino}-acetic acid
Ci
N -
\%rﬂ \/ﬁ\m 0.24 0.083 yes
OH ©




OHO0 ([5-(4-Cyano-phenyl) - 3-hydroxy-Pyridi ne- 2-

carbonyl i -am nobacetic acid nethyl ester 5.8 - >100 ND

WO 2008/ 002576PCT/ US2007/ 014832 85 H3C . OH OHO'
WQ288/0@25%68 42. 1 yes PCT/US2007/014832

[ (3- Hydr oxy- 5- (4- et hyl phenyl ) pyri di ne- 2-

car bonyl )am no] -acetic acid a3c is SO Jon

OHo 20

36

{[5-(4-Chlorophenyl)-3-hydroxypyridine-2-

carbonyllamino}-acetic acid

CF,COH

Cl N
OH
OH ©

0.41 - 7.6 ND
{[5-(3-Chlorophenyl)-3-hydroxypyridine-2-

carbonyl]amino}-acetic acid trifluoroacetic

acid salt

CI N
PP
OH
OoH ©

{[5-(3-Chloropheny!)-3-hydroxypyridine-2-

carbonyl]amino}-acetic acid

1.1 0.39 - yes

[ad} = ﬂ\)koﬂ

OH 0 1.1 .39 - yes
{{5-(2-Chlorophenyl)-3-hydroxypyridine-2-

carbonyl]amino}-acetic acid

{[5-(4-Isopropylphenyl)-3-hydroxypyridine-

2-carbonyl]amino}-acetic acid

F
N
7 H\ion
oH O 03 — >100 -
{[5-(4-Chlorophenyl)-3-hydroxypyridine-2-

carbonyl]amino}-acetic acid




- >100 yes [(3-Hydroxy-4'-nethyl -bi phenyl- 4-
carbonyl) - am noPacetic acid 0, OCH3 CHO
4.1 52.3 8.2 ND

[ (3- Hydr oxy- 5- (4- et hyl phenyl) - pyri di ne- 2-

car bonyl ) - am nokacetic atid nethyl ester 111
Cl Linb
87
I N
1 K.,
on ¢ 1.6 - >100 --
{[5-(4-Isopropoxyphenyl)-3-
hydroxypyridine-2-carbonyllamino}-acetic
acid
1
2.5 - 33 -
{[5-(2-Methyl-5-chlorophenyl})-3-
bydroxypyridine-2-carbonyl}amino} -acetic
acid
1.2 13 14 yes

5-(3-Chlorophenyl)-N-(2-methylamino-2- : :
oxo-ethyl)-3-hydroxylpyridin-2-yl amide

NC N ﬂ\i
QCH,

oH O 5.1 - >100 ND

{[5-(3-Cyano-phenyl)-3-hydroxy-pyridine-2-

carbonyll-amino}-acetic acid methyl ester

2.6 - >100 ND

({3-Hydroxy-5-[3~(2H-tetrazol-5-yl)- _
phenyl]-pyridine-2-carbonyl}-amino)-acetic




OHO 6.8 37.5 7.7 yes

{[542- Chl or o- phenyl ) - 3- hydr oxy- pyri di ne-

2- car bonyl kam no) -acetic acid nethyl ester NC, O
wQkb0s/0025@H0 0099 0.56 4.3 yes PCT/US2007/014832

{(5-(4- Cyanophenyl) - 3- hydr oxypyri di ne- 2-

car bonyl ] am nol -acetic acid

88

acid methyl ester

NG ]
Q%U\
OH
OH © 0.19

{[5-(3-Cyanophenyl)-3-hydroxypyridine-2-

- >160 ND

carbonyljamino}-acetic acid

HaN
2 s X
H
. 0 N
0CH,
OH O

{[5-(3-Carbamoyl-phenyl)-3-hydroxy-
pyridine-2-carbonyl}-amino}-acetic acid

11.2 50.1 ND

methyl ester

DAY
cYJ@%\im

({3-Hydroxy-5-[3-(pyrrolidine-1-carbonyl)-
phenyl]-pyridine-2-carbonyl } -amino)-acetic

2.5 -- >100 ND

acid methyl ester

° e

Tl e

({3-Hydroxy-5-[3-(pyrrolidine-1-
carbonyl)phenyl]-pyridine-2-

0.3 - >100 ND

carbonyl}amino)-acetic acid

4'N

T SE P

HN OH
OH ©O

({3-Hydroxy-5-[3-(2H-tetrazol-5-yl)phenyl]-

pyridine~2.carbonyl }-amino)-acetic acid

04 - >100 ND




cO 0.24 0.083 - yes OHO WO

2008/ 002576 PCTMS2007/ 014832 86

([ 5- (4- Chl or ophenyl) - 3- hydr oxypyri di ne- 2-

car bonyl ] am no} - acetic acid 411cr3co,u CIN OH OH0
WO[2808(08250h| or ophenyl) - 3- hydr oxypyri di ne- 2-  PCT/US2007/014832

carbonyl ] am nobacetic acid trifluoroacetic acid salt

(141 -- 7.6 ND CI OH OH0

1[ 5- ( 3- Chl or opheny1) - 3- hydr oxypyri di ne- 2-

. 39
:/?\ N N o g
OH ©O

({5-[3-(Cyclopropanecarbonyl-amino)-

9.2 -— - ND

phenyi]-3-hydroxy-pyridine-2-carbonyl} -

amino)-acetic acid methyl ester

* ND = not determined.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
5 dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mear
“about 40 mm.” '
All documents cited in the Detailed Description of the Invention are, in relevant part
incorporated herein by reference; the citation of any document is not to be construed as ar
16 admission that it is prior art with respect to the present invention. To the extent that anjy
meaning or definition of a term in this document conflicts with any meaning or definition of the
same term in a document incorporated by reference, the meaning or definition assigned to tha
term in this document shall goveri.
While particular embodiments of the present disclosure have been illustrated and
15  described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the disclosure. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this disclosure.



car bonyl | am nol -acetic acid 1.1 0.39 - yes 410 CIN OH
OHO ([ 5-(2-Chl orophenyl) - 3- hydr oxypyri di ne- 2-

car bonyl ] ami no}-acetic aci¥# 1.1 0.39 -- yes OP --- |CH
OHO {[5-(4-I|sopropyl phenyl) - 3-hydroxypyri di ne-
2-carbanyl ] am nol -acetic acid 0.44 -- 15 -- 1101
sclaimedis T 011 0110

{f5-(4-Chl orophenyl) - 3- hydr oxypyri di ne- 2-

car bonyl i am nol -acetic acid 0.3 -- >100 - 87 ...LCH
OH 0 {[5-(4-1sopropoxyphenyl) - 3-

. A compound having the formula:

R
SN $9 0
N\ )I\
R! = I R2
OR?® O

R and R! are each independently a unit chosen from:

1) hydrogen;

i) substituted or unsubstituted phenyl; and

fil)  substituted or unsubstituted heteroaryl;

said substitutions chosen from:

1) C1-C4 linear, C3-C4 branched, or C;-C,4 cyclic alkyl;
it) C;-C4 linear, Cs-C4 branched, or C3-C,4 cyclic alkoxy;
i) C;-C4 linear, C3-C4 branched, or C3-C,4 cyclic haloalkyl;
iv) halogen;

v} —CN;

vi) -NHC(O)R*

vil) —C(O)NR**R*®:

viii)  heteroaryl; or

wherein

ix)  two substitutions can be taken together to form a fused ring having from 5 to 7
atoms; _

R*is C;-Cy linear, C3-C4 branched, or C;5-C4 cyclic alkyl;

R and R* are each independently:

i) hydrogen;

ii) C1-C4 linear, C5-C,4 branched, or C;-C, cyclic alkyl; or

iiiy  R*™andR™ can be taken together to form a ring having from 3 to 7 atoms;

R? is chosen from:

i) —OR% or

iiy  —NR™R™;

R® is hydrogen or C-Cy linear, C3-C4 branched, or C3-Cy4 cyclic alkyl;
R™ and R™ are each independently:

1) hydrogen;




hydr oxypyri di ne- 2- car bonyl ] am no}-acetic acid 1.6 --
>100 - OH OHO {[5-(2- Met hyi-5-chl orophenyl) - 3-

hydr oxypyri di ne- 2- car bonyl ] am no}-acetic acid 2.5 --
3.3 - tiza), am OHO

B} ( 3- ChiColiopdreGy-C) bmn(:liﬁdmat ﬁyCanjrci'm aﬁeyi or

vﬁo i&h@égbdﬁgy t§l¥en éf!t}(ljer to go a rmg avmg gom 3 t0]7 rnng atoms;

RI BrifydrdeéanfetREBY dthyl3- hydr oxy- pyri di ne- 2-
car bonyViam no}-acetic acid nethyl ester 5.1 -- >100 ND

R figa lnplgpg uHqulsg (e formula:

éﬁgn;?/fj;%?/d.sﬁg ( 222: gg;aﬁg%nﬁs%)ll) acetic 2.6 - >100
R* and R* are each independently hydrogen, methyl, or ethyl;

the index n is from 1 to 3;

R’ is hydrogen or methyl; or

a pharmaceutically acceptable salt thereof;

provided R and R' are not both hydrogen.

A compound according to Claim 1, wherein R is substituted or unsubstituted phenyl.

A compound according to Claim 2, wherein R is chosen from 2-fluorophenyl, 3-

fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, and 4-chlorophenyl.

A compound according to Claim 2, wherein R is chosen from 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-ethoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyl,
2-iso-propoxyphenyl, 3-iso-propoxyphenyl, 4-iso-propoxyphenyl, 2-cyanophenyl, 3-
cyanophenyl, and 4-cyanophenyl.

A compound according to Claim 2, wherein R is chosen from 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2-ethoxyphenyl, 3-ethoxyphenyl, 4-ethoxyphenyl,
2-iso-propoxyphenyl, 3-iso-propoxyphenyl, 4-iso-propoxyphenyl, 2-cyanophenyl, 3-
cyanophenyl, and 4-cyanophenyl.

A compound according to Claim 2, wherein R is a unit having the formula:

RIO

L
wherein R'? has the formula —C(O)NR**R*; R* and R* are each hydrogen or R** and

R*® are taken to gether to form a ring having 5 or 6 atoms.




10.

11.

12.

13.

14.

15.

ND WO 2008/ 002576PCTMS2007/ 014832 88 aci d net hyl
ester 0111 NC OH OHO

([ 5- (3- Cyanopheny1l) - 3- hydr@kypyri di ne- 2-

car bonyl Jam' no) acetic acid 0.19 -- >100 ND H2N40O ON

éS Car barm | - pheny]l) - 3- hydr oxy-
ﬁwqmw@dzc%ca gty Cf ﬁ&lereala:é Jand Fe| areriplamipgatherde form a

g)?gg D 40 IcI OHOCCH3
H}“&‘r [3 (pyrrolidine-1-carbonyl)-

phenyl ] pyri d| ne 2 car bonyl | -am no)-acetic acid nethyl

ester
A compoun?l accordmg to Claim 2, wherein R is a unit having the formula:

Rlo

ol

-

wherein R'® has the formula -NHC(O)R*; R” is a unit chosen from methyl, ethyl, n-
propyl, iso-propyl, and cyclopropyl.

A compound according to Claim 2, wherein R is a unit having the formula:
Rlo

Q,

wherein R' s a heteroaryl unit chosen from 1,2,3,4-tetrazol-5-yl, [1,2,4]triazol-5-yl,
imidazol-2-yl, furan-2-yl, furan-3-yl, thiophene-2-yl, and thiophene-3-yl.

A compound according to Claim 1, wherein R is substituted or unsubstituted

heteroaryl.

A compound according to Claim 10, wherein R is a unit chosen from pyridin-2-yl,
pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-y1,
isoquinolin-1-yl, isoquinolin-3-yl, and isoquinolin-4-y1.

A compound according to Claim 10, wherein R is a unit chosen from thiazol-2-yl,
thiazol-4-yl, 1,2,3 4-tetrazol-5-yl, [1,2,4]triazol-5-yl, imidazol-2-yl, furan-2-yl, furan-
3-yl, thiophene-2-yl, and thiophene-3-yl

A compound according to Claim 1, wherein R” is —OR®; R is hydrogen or methyl.

A compound according to Claim 13, wherein R®is hydrogen.

A compound according to Claim 13, wherein R®is methyl.



16.

17.

18.

19.

20.

21.

22,

ND 4111 <7---. OH O NaCH
({3-Hydroxy-543-(pyrrolidigge- 1-

car bonyl ) phenyl] - pyri di ne-2- car bonyl } am no) - acetic
acid 0.3 -- >100 ND "N hc.',1 OH OHO

({3- Hydroxy-543-(2Htetrazol - 5-yl ) pheny11-

i di ne:2-cay.b -am - ' I - - 00 N
oSO PR CEOGT MRS Bo VIR RusoR e pes
Qd@p&ﬁéﬁ?ﬁ@@eﬁpﬁ@ﬂﬁﬂ% ghbpny! - am no) -

pheny11-
acid nethyl ester 9.2 - -- ND. * ND = not

nd val ues di scl osed

et erm ned. . The. di nensi qns

ASbRPUEF citing to GG AR TERGRAT S BeR Bolt T Ct iy
i m tegdi;0 the exact numerical values recited.
Instead, unless otherw se specified, each such

1i) —NHCHs;; or

i)  —N(CHas),.

A compound according to Claim 1, wherein R? is hydrogen or methyl.

A compound according to Claim 18, wherein R is hydrogen.

A compound according to Claim 1 , wherein L has the formula chosen from:
1) —CHz—;

ii) —CH;CHy—; or

jii) —C(CHj3).

A compound according to Claim 20, wherein L has the formula —CHy—.

A compound having the formula:

SN 0
| PR
7 OH
OH O

wherein R is substituted or unsubstituted phenyl;

said substitutions are chosen from:

i) C;-C4 linear, C3-C,4 branched, or Cs5-C, cyclic alkyl;

ii) C4-C4 linear, C5-C, branched, or C3-C4 cyclic alkoxy;
1ii) C:-C, linear, C3-C4 branched, or C3-C, cyclic haloalkyl;
iv)  halogen;

hydroxy- pyri di ne-2-carbonyl)- am no)-acetic



23.

24,

5 dinension is intended to nean both the recited val ue
and a functionally equival ent range surroundi ng that
val ue. For exanple, a di ion disclosed as "40 mft
is intended to neat "about 40 nm* Al
docunegkﬁ cited in the Detail ed Description of the
Vhvent are, in relevant part incorporated herein by
vBf er eney(OhRe citation of any docunment is not to be
construed as,_af 10 admission that it is prior art wth
WEEpecfX@HNR%& present invention. To the extent that
me r definition of a termin this docunent

gﬂﬂflﬁg?ggﬂﬁtﬂrany nmeani ng or definition of thi sane
B M ko SubiARIMGRNtan BRAAkRAORRE t6Yorkied RisedEfg hhviflg from 510 7
meani ng or definition assigned to tha termin this
docunﬁﬁﬁmshall govern Wi | e partlcular enbodi nents of

B dhs h e ed and 15
oo b1 2 fRbarr b6 PRHERA B O EL e Y URRIEY, 257 2t e
Rﬁhmﬁmé?mmaﬂdouﬂcmmhambchanges and nodi fi cations can
he made wi thout departing fromthe spirit and scope of
Phe d @@PS@hre It is therefore intended to cover in

e a a gpges and nodifications
hzat g?gﬂﬂf? ds@%ﬁ@ Pﬂﬁﬂls di scl osure. 90 Wat
i cl B ad R} cah beﬂtakcmtpgethek thdvinn g it &aviog fiohs3 td7 al@ms; or

NPOR 0 mh rein nd le _are each independently a
ARty APl sl i iien. i 1) subottuted or
unsubstituted phenyl; and 1iii) substituted or
unsubstituted heteroaryl; sai d substitutions chosen
Areompound Brvigg thei fogawla: C3- C4 branched, or C3-C4 cyclic
alkyl; ii) Cl-C4 lingar, C3 4 branched or C3-C4
cyclic al koxy; iii) Clw I"Ni near , -C4 branched, or
C3-CA cyclic hal oal kyl ; haﬁog . v) -CN;, vi)
-NHC(O) R4 vii) -C(O)NR5a b;JviiT) H&feroaryl; or ix)
two substitutions can beoHaken together to forma

I.N {
R EEh R D4t ol B s bl B ol Ry, TR st
R5h, [a2¢4168ebl- mdemamd@m |yM furah 2 rlyﬂmg:em thib h@b-zqtl
| inear, C3-C4 branched, or C3- ¥C|IC al kyl ;

thignhere3- ﬁmn@rﬂa&mméwéwémmége brpynandlaﬁwlapmmgim-‘t-

OF Byfiidik O sphidolfh EF e e SR Y b ot 200
branched, or C3-C4 cycllc aIkyI; Ra and R2b are each

independently: i )hydrogen; 91 ii) Cl1-C4 linear,
C3-CA4 branched, or C3-C4 cyclic al kyl; or

A compound having the formuia:

R
SN 0
| P
7 OCH;
OH O

wherein R is substituted or unsubstituted phenyl;

said substitutions are chosen from:

i) C;-C4 linear, C5-C4 branched, or C3-C4 cyclic lkyl;

ii) C,-C4 linear, C3-C4 branched, or C;-C, cyclic alkoxy;
i1} C-C4 linear, C3-C4 branched, or C;-C4 cyclic haloalkyl,

iv) halogen;




25.

26.

iii) lea and | e can be taken together to forma ring
having from3 to 7 ring at®ns; R3 is hydrogen, nethyl,
or ethyl; L is a linking unit having the fornul a:
[c(R88R8b) 111 R8a and R8b are each independently
WydrogeN; methyl, or ethyl; the index nis from1l to

3. RO | 0gen or nethyl- or a pharmaceutically
g%cepfggF@%gglt thereof; provided R and Rl are not

bt h hgdypretr™®2. A conpound according to daiml,
wherein R is substituted or unsubstituted phenyl. 3. A
¥ididp olteroatditdi ng to Claim 2, wherein Ris chosen

b SR ORBR e MR O s i d LRI Wy 5 107

A commoemegd according to Claim?2, wherein Ris chosen
from 2- net hoxyphenyl , 3- nethoxthenyI,
1

R e nfosjasae dyerCs Bapghsd qripetrygycligabyhoxyphenyl |

5 Xty - AesandQsRE opoxyphenyl ,
%fﬁég?br%%§§¥%ﬁgﬁ§#§8ﬁgfso-propoxyphenyl,
D- cyalpiygemy | , 3- cyanophenyl, and 4-cyanophenyl. 5. A
conmpoun ccording,to Jdaim?2,_ wherein R is chosen
7 o e P Grbapranclied bbb s or
i) et RBMB RNV bedalRinNOFN RGN Ydrm Srifd RAXYPRERV to 7 atoms; or
4- et hoxyphenyl, 2-1so-prfopoxyphenyl,
apharmapeudivalky advepipble s4lt theoeafr opoxyphenyl ,

2- cyanophenyl , 3- cyanophenyl, and 4-cyanophenyl. 6. A
conpound according to Caim2, wherein Ris a unit
having the formula: TO 92 7. A conpound according to
Claim6, wherein R56 and R56 are taken together to
Acompauis/having diedormulaty| ring. 8. A conpound according
to Caim?2, whereingRis._a unit having the fornula: rd
wherein Rl has the fo R4; RA is a unit
chosen from net hyl, et op i so- propyl, and
cycl opropyl. 9. A conpound Hccordi o O ai m 2,
wherein Ris a unit havorg ohe formula: wherein Rl -is

i . ; , -t I+ 54V,
FRAShes Y it o ORRD, LA Ao kIS 1 93 o
91,4023 tylazolthilo phidagol 2-yi| furand-yl, HuenrBepk tBopHene-204, A
onpound accaor,di ng to,ﬁja|n11 ., .Wherein R is o
m-hygd)yafluh%ryh patiingd -3l Pradieriogs pyrimidin-24y1, pyrimidin-4-

0 ' I B3k Qi rel ES A i t
LR L R R T e o B
pyrimdin-2-yl, pyrimdin-4-yl, pyrimdin-5-yl,
l,soqui nol i.n-1-yl, isoquinolin-3-yl, and
PLOHRPHRA sheseR FPM 12 A conpound according to O ai m

{(3VREBL hs3. ' higzols i
i(azol §I%-%e§,12%2®§%){%ﬁ@%?Pgﬂ?gﬁlj B0 Laclid/ hoid methyl
[1, 2,y i azol -5-yl, imdazol-2-yl, furan-2-yl,

r =yl Lthi ene-2-yl ...and thiophene-3-yl. 13. A
U AR o B P i ot S o] dbstc dig oy
i s hysi@gen or methyl. 14. A conpound according to
G aim 13, wherein R6is hydrogen. 15. A conpound
Hod@rlchiorg-nhenyd)-drhmidaxy-mivishing 2rembong |-amitoy tacetiozrid grethyl
conpo pg,according to daiml , wherein R2 is
-N eal’eb} |lea and | eb are each i ndependently hydrogen,
{Bt(ByHIworepheh)B whyaFox?-mmLmdarB&ﬁﬂ]-ﬁhﬁﬂhla@etﬁ ahidindbhiyl
wherein R2 is chosen from i) -NH2; 1i) -NHCH3; or
iii) SSPrCH3) 2. 18. A conpound according to Claim1
wherein R3 is hydrogen or nethyl. 19. A conpound
according to Claim 18, wherein R3 is hydrogen. 20.A
compound according to Caiml1 , wherein L has the
formula chosen from ii) -CH2CH2-; or iii) -C(CH3)2-.




21. A compound according to Claim 20, wherein L has the
formula -CHr. 22. A conpound having the fornula: R OH
ci wherein Ris substitute or unsubstituted phenyl;
said substitutions are chosen from i) C-C4 |linear,

- branched, or C3-C4 cycljic alkyl; ii) Cl-Ca.
ﬁ%n@?ﬁr,oxrg:(&nﬁhﬂﬁbw@:pmg@i@ar%ep%‘b-.a@n&?l 18658E agiq methyl
Cl- CAgliinear, C3-C4 branched, or C3-C4 cyclic
hal oal kyl'; iv) halogen; 94 v) -CN, vi) -NHC(O)R4 vii)

{ 3By dies pRs#-isopppylyphenyld-pyrdipk-2-carbiny]]-annoo } -acetic acid methyl
substitutions can be taken together to forma fused
ring ¥ ng froms to 7 atons; R4 is Cl-C4 |inear,

?‘-@Eiﬁ&ﬁﬁl@éﬂi}gr?}- &d&y—?ﬁ?&i&i@ﬂ)—&r&ﬂﬁl]i-ﬁniﬁb}C}z(éétic%?gdrrﬁ&ﬁyl

are each independen i) hydrogen; 1i) C
| i neaesteyr anched, or cyclic alkyl; or iii) R5a and

n_b ken to e A ri V| rom3 .
(o H5ass: ol Shob i kP8 2EdaBng il | S i
t her eafethy?8steA conpound having the formula: R 0 OH OH
O wherein Ris_a heteroaryl unit chosen from .
t Fi-edzyamp-gheny 13- hpdsox mpyrdine 2 carhonyllwminglopcetic agid methyl
[1, 2,% ;ﬂr.i azol -5-yl, imdazol-2-yl, furan-2-yl,
furan-3-yl, thiophene-2-yl, thiophene-3-yl,

}13-(3dCrand~pHenyPss-hyliroxBpyriding Y foachionyy-aydino -acetic acid methyl
pyrimdin-2-yl, pyrimdin-4- yl, pyrimdin-5-yl,

i soquHBtin-1-yl, isoquinolin-3-yl, and

| BOAUCRBLIEyAbEny1)3h Rel2haMiongitahfnd Q8dBHE Acid
&?%ugﬂg%fgpﬁ %%ng)éﬁb%dt%?ﬁj ed or unsubgtji t urtle}d phen§ll ;
sai d snefiwd iestat;i ons are chosen from i) Cl-C4 linear,

- b ., or..C3-C4 i ¢ Lkyl: .ii) Cl-C4 .
(iAo G Pl e sghones-oemfbrigink GgAny P ppin)
Cl- CA abdiirenid méBylidr anched, or C3-C4 cyclic
hal oal kyl ;

({5-[3-(Cyclopropanecarbonyl-amino)-phenyl]-3-hydroxy-pyridine-2-carbonyl} -
amino)-acetic acid methyl ester;
({3-Hydroxy-5-[3-(2H-tetrazol-5-yl)-phenyl]-pyridine-2-carbonyl } -amino)-acetic
acid methyl ester;
[(5-Hydroxy-[3,3'|bipyridinyl-6-carbonyl)-amino}-acetic acid methyl ester;
[(5-Hydroxy-[2,3"|bipyridinyl-6'-carbonyl)-amino]-acetic acid methyl ester;
[(3-Hydroxy-5-pyrimidin-5-yl-pyridine-2-carbonyl)-amino]-acetic acid methyl ester;
[(3-Hydroxy-5-isoquinolin-4-yl-pyridine-2-carbonyl)-amino]-acetic acid methyl ester;
[(3-Hydroxy-5-thiazol-2-yl-pyridine-2-carbonyl)-amino]-acetic acid methyl ester;
{[5-(3-Chlorophenyl)-3-hydroxypyridine-2-carbonyl Jamino } -acetic acid;
{[5-(4-Chlorophenyl)-3-hydroxypyridine-2-carbonyl]Jamino}-acetic acid;
{[5-(2-Chlorophenyl)-3-hydroxypyridine-2-carbonylJamino }-acetic acid,
{[5-(4-Fluorophenyl)-3-hydroxypyridine-2-carbonylJamino } -acetic acid;
[(3-Hydroxy-5-(4-methylphenyl)pyridine-2-carbonyl)amino]-acetic acid;
{[5-(4-Ethylphenyl)-3-hydroxypyridine-2-carbonyl Jamino }-acetic acid;
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40.

38. A conpound according to any of Clains 1 and 22- 26,
wherein the conpound is a9pharmaceutically acceptable
of either basic groups or acid groups. 39. A conpound
according to Caim35 wherein the conpounds are salts
‘Clogmyrei of iarvgmanimhaccotdogete adhy ofCidimeli-@, fdymuakinges medicament

i odi : : i , carbonate, bicarbonate,
%)E ¢ g‘i’.\ﬁaéltng féh%l%%&lesﬁ it Y hiAGLE

osp nmat e, acetate, propionate, butyrate,
pyruvate, |actate, oxal ate, malonate, nul eate,

‘PR e Rompidd &cBrdid ghdtingof Clamd 1CIZ6! fir @nakfif: a Medicament
orrgourd according.to G ai m 35 wherein the conpounds
éfé’ ERAENESHIFT UG UL d Y8t hosen from sodi um

l'ithium potassium calcium nmagnesium and bisnuth.
The use of a compound according to any of Claims 1 - 26, for making a medicament
for promoting the growth of skin graft.

The use of a compound according to any of Claims 1 - 26, for making a medicament
for promoting tissue repair in the context of guided tissue regeneration (GTR)

procedures.

The use of a compound according to any of Claims 1 - 26, for making a medicament

for treating anemia in a human.

The use of a compound according to any of Claims 1 - 26, for making a medicament
for regulating anemia in a human or a mammal.

The use of a compound according to any of Claims 1 - 26; for making a medicament

for preventing anemia in a human or a mammal

A compound according to any of Claims 1 and 22-26, wherein the compound is a
pharmaceutically acceptable of either basic groups or acid groups.

A compound according to Claim 35 wherein the compounds are salts comprising
anions chosen from chloride, bromide, iodide, sulfate, bisulfate, carbonate,
bicarbonate, phosphate, formate, acetate, propionate, butyrate, pyruvate, lactate,
oxalate, malonate, maleate, succinate, tartrate, fumarate, and citrate.

A compound according to Claim 35 wherein the compounds are salts comprising
cations chosen from sodium, lithium, potassium, calcium, magnesium, and bismuth.




