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WD 2008/ 002576 PCT/ US2007/ 014832 1 PROLYL HYDROXYLASE
| NHI Bl TORS AND METHODS OF USE FI ELD OF THE DI SCLOSURE

we 20is@opa7esent di scl osure relates, in sone aspecraS2100/014832
H F-1 a prolyl hydroxylase inhibitor conpounds and
pharmaceutically acceptable salts thereof,
conposi tions conprising the HF-la prolyl hydroxylase
i nhi bi tor conpounds, and to nmet hods for treating or
controlllng, inter alia, rlpheral Vascul ar Di sease

| o E EURRO ] Rk Ry T Rty e Rpris ot e

HIF 1 a under nornmal healthy conditions wherein the
cells have a sufficient supply of oxygen is readily

converted to a degrasled tTAEMRCIAMEURE several prolyl

hydr oxyl ase enzynes, inter alia, EGIN Wen cells
Theeresgyt disghasuieaelatds, i some/aspedts, uorPaWsI@prmyl Ipndroxylsdecnhibitor

compounfl et ST APRPEG P Sub B it 11
prolyl hydrdk§labé aihebitoreofipbiifds, whd fb MBMHOAE ForltA&tial or EbitrdiliRg, inter alia,
i ch to ether forman active transcription factor

Peripher Xﬁﬁ?"é&f Brass (PVaNsEPTopRnoATtFRckeate G beparafailyre, ischemia,
and anem3®Ever al biol ogical pathways which are present as a
response to and a neans for alleviating the body's
state of hypoxia. These responses i nclude, inter

alia, angi ogg sk, r aI rﬁﬁb égﬁ@smgxliucose 20
X

met abol i sm an Fon responses. In
Hpat cemidsr nérerad hézﬂfhye:olndltﬂma ed@rdin IthéSctdllmlhlaaé b BOffiRiEnt Sipply of
far in patients in

t
oxygen is BN FOTHEF Lot AUFPIS BRI RIT AIvES! PISH gHEram ese enzymes,

inter alia VE@LWNa'Wﬂérﬁﬁﬁdeéxﬁv%oklﬁh!h% & ehatile @raﬁ@ehhlat%}? % Sow or
I'l stinmulate the body"s own angiogeni c response

entirely Swppwé ard HAR-1gohesingue rb@dé upfmélxa/géh YWéen thiehuyd up f HIF-1o

ddi n dis ase
occurs, th"fls ogelré ﬁ]blglbmetsl eglto eﬁ f%ﬁto Eg?olgfeﬁbgh%%g%{xe{afg% 2Rac ve
transcrlptﬁﬁlﬂ'al‘iﬁ abobiex. abapiradsciptivw BctbritBen gothaedseevdral lﬁblb‘ghdi@
peuti c benefits. Thergfore there continues tq

t her be
pattways U Ghgre IESer BbiTeBP S 0RO ASSH ALt SIAVFAINE 1hs Brdy's Sate of

hypoxia. MHEEOXEpS$Rs Wﬂ&eﬁztmzci laﬁél%gé!mfz e&W@éﬁléﬁ@(EPO), glucose
concentration of H F ainceéells so as to ind

metabolisgh @ing geatriz aBPraé‘PVF‘FFPGB“cﬁSetl c responses and therefore

t .
BT LR B, o AP i honcs. o

example, frepatterss il negdiofl inceeaspdtisie oxfygerndugprogseipheril S@SCDQH rdesease
Vo), i B GRS Raathe FRTRAMIER: byod A bHidbsmit febofbe
without the consequences of oxygen deﬁc:lency In addition, in diseases of ischemia, inter alia,
CAD and anemia, stimulation of angiogenic, erythropoietic, and metabolic adaptation would be
expected to provide therapeutic benefits.

Therefore there continues to be a long felt need for compounds that inhibit prolyl
hydroxylase enzymes and thereby regulate the concentration of HIF-1a in cells so as to induce

angiogenic or erythropoietic responses and therefore treat diseases related to hypoxia or anemia.

SUMMARY OF THE DISCLOSURE
The substituted aryl or heteroaryl amide compounds of the present disclosure are a new

class of compounds that can inhibit HIF-1a prolyl hydroxylase, thus resulting in improvement
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WD 2008/ 002576 PCT/ US2007/014832 2 in blood fl ow,
oxygen delivery and energy utilization in ischemc
wWOi2em108%576 0r upregul ate the production of PCT/US2007/014832

erythropoietin so as to treat anem a. Disclosed herein
are conpounds and pharnmaceutically acceptable salts

t hereof, and/or pharnmaceutical conpositions thereof
conprising: a) an effective,anount of one or nore
compounds according to the present disclosure; and 5

. The nt .di scl o ures. al so rel at

i blooa e P B G SR80 B bR Bl e e e

productld{ﬂsfmtyﬁiro@l&ﬁﬁﬁeas(tBVB)at afepiianary Artery Disease (CAD),
ail.ure, ischem ad(%n nd/ or anem a. The present

Dl SEreis ot o Houa 61 B arRerRU NS Aegepibletdlts ghereof, and/or

pharmacdtR@fcdrhsNitichsitB&Bof ddtpiflingiery and/ or energy
utilization in ischemc tissues, wherein the nethods

akan apsHertive ameNAt §f SRePT MEre epTapIUNda aceardisgite thd present

amoups B{ fhg.@r nore conmpounds or pharmaceutically

acceptsg le1 éa?ts di scl osed herein. These and ot her

bhbj eensxmfpmtur es, and advant ages wi || beconme apparent
t hose..of ordi.nar he art froma rea

The ol iR oo Rk K maols R aoBoUing per 4/p Srtdeeral

Vascular Dis&isa (P8 D) ALdrotl mg usrdty Disédse @Ch@’)ehéhrﬁfaﬁuf@ 1§cﬁé1ﬁiéa Bhd/or
part, incorporated herein by reference; the citation
anemia. ¢ any docunent is not to be construed as an adnission

ThePredeht HiscREhRS aBb telifelth n{BSRE
e reicht 1RcREURS 2R felliokd niBaTb: 1 “lgt%%F?E SEAS Fuee”

delivery qu_d/cprrﬁm:r@bp@lgzagqa |1ry gcbem{c tiseedse mbersin fheonethods can comprise
administégﬁfg?a%t Hihddeh éftf&?iklk bARbhOS¥ OQ'Ie 3}" n"fc'n% c%mpoungD o0 ﬁlarmaceutlcally

y
acceptablFEal(tsdbhloecFCbhﬂremyl ) - 3- hydr oxypyri di ne- 2- car bonyl ] ami no
QS ag id, Eigure 2. An exanple of how t
Thess AR sier b BUBer e pdvatadr vl dreoperpaFEn  those of

ordinary skoll$e tf&ﬁirﬂ froaf 4 ffadiigalf tOMIIBY/ iR detailed descnptlon and the appended

( 3-chl orophenyl ) - 3- hydr oxypyr.i di ne car bonyl ] - am
claims. Mﬁ@%{%ﬂ ts Gl Bereihske PerplvBE DL SUrr RN HeFeITIE reforence; the
citation oﬂn%ﬂl%t@n&tﬂb $e %Bﬁé%i‘tfeﬂ%@tah%@mg&%ﬂ fhat ﬁ?%gllé@' z{gfwnh respect to

t hat Il ow, reference wl e to a nu
thepreseltlféi*?ﬁslosml ch shall be defined to have the foll ow ng
nmeani ngs: By "pharnmaceutically acceptable” is neant a
material that is not biologically or 30 otherw se
undesi r abl e, BRIEF DESGRIPHION @F THIB F@URHBS ni stered to

FlgureI Pdir}ilringlggtl)loﬁ zltn%li]}%isv\éfl nrhcierz]l? extracts demonstrating stabilization of HIF-1a
in mouse liver by {[5-(3-chlorophenyl)-3-hydroxypyridine-2-carbonyljamino}-acetic acid

Figure 2. An example of how the erythropoietin level is elevated versus vehicle in
mouse serum after oral dosing of {[5-(3-chlorophenyl)-3-hydroxypyridine-2-carbonyl]-amino}-

acetic acid.

DETAILED DESCRIPTION OF THE DISCLOSURE
In this specification and in the claims that follow, reference will be made to a number of
terms, which shall be defined to have the following meanings:
By "pharmaceutically acceptable” is meant a material that is not biologically or
otherwise undesirable, i.e., the material can be administered to an individual along with the

relevant active compound without causing clinically unacceptable biological effects or
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rel evant active conpound w thout causing clinically
unaccept abl e bi ol ogi cal effects or WO 2008/ 002576
WOCHsgZ0607/ 014832 3 interacting in a del et er POUAIS2007/014832
manner wi th any of the other conponents of the
pharmaceutical conposition in which it is contained.
Thr oughout the description and clains of this
speci fication the mord "“conprise" and other forns of
the word, such as "conprisiag" and "conprises,"” means
|nclud|ng but not limted 5 to, and is not intended
interactinginedelgigEouS BANBSIAVIEh any of the otheg gpmpoaents ebhsdhermaseutical
eﬁ%i As used in the description and the
conmomgg%gﬁgé%h fgf%% e singular forns "a," "an," and
Thrdeghouiidhk uidecriitionandrobdims efitiss spﬂCMtiDheh@ prtdXdomprise” and
t ates ot herw se. exanpl e . e
other forfsyed i wred §BER Spi et ol fSmptieks. PSR B5iugine g ot limitec
to, and iDiotMAeAdEd R exeIROfor ek Mnple, otbpt Addigles, B6mpoikinty) Mk afs, or steps.

means .t hat, t he subse%uently descri bed event or
A ysesh i therlescrinteprcandd t8¢ appended clipathe singulep frmsng,” “an,” and

“the” incIERCHILAY rGBren RO HERThd DSTARCRArNNBESLS REEWRR! Tus, for example,
circunmstance occurs and | nstances where it does not.
referencm (pecpmapRnsitinn” drelpdessaixtyres ef vaer mephsuchisrouposisigas. :
'El%hglu lo"i“‘ tﬁ}ﬂéﬁy” (3419 fhat Ele sﬁg%entl}aﬂggcplﬁgd event or circumstance
rt cular a en such a range i's expresse
can or caamot bm:ur quehat the desediptioh iratndel énstarees péoete thelexentlcireumstance
OCCUrS amg i/ or . ) f heesr articular value. Simlarly, when
it § %?%'%fp e¥8dfas 15 appr oxi mati ons, - by use of
Rangesatinanasipidssédherdin ds frdm Whbduth enelpaleicalad ediuea@id/déiite “about”
ar.ticul | ue fornms anot her S ect. It wll

another ?%e?vaﬁme 8&&"1% R ZANCHR CENATE TS tRAT a8BRa "szluc{%ﬁémm the one

particulak SBER2nd/o? to Heldthéd Mulﬂa‘lhd rElﬁﬁia %/' AMeh YatbSaRlRBressed as
endpoi nt, and independently of her endpoint. It

approxirnagions] kyousernfehe pofseedentt abpnb i vatﬂlebeamﬂmﬁ@@d et thgipgetisular value.
I I
forms anglih;ég gﬁe%g ﬂ%\rnﬁat%ofbxﬁﬂgr \Lr;aat@}sggtrﬁitcﬁlla E%ﬁe%(finﬁ cﬁ%aclbgf t?llé g%nges are
significahobathen velhtien ia the lother Iéndpcnmaaml mdepénd2ptly o€ theadtber entipdint. It is
i s discl t hen " about o _disc ed. It js.
also undiRieifnPER autd Ao BpRATRIS djigloe Hrdih iR ach kalh® is also
herein dlsblesé‘d Adtaboar” tﬁﬂl{adméubar valhe ivalddBion 'tgrteaislue el Por example, if

he v possj.bl e ra es bet
the valug, 2} [ ds dasprSaqi Shensdhomt ?@ fis s Aam%?%f&r i E{Séalip it e g when a
value is Bi¥clob&y, tisdhl }lésﬁ‘,Qhﬁ{ bt &R toPThe GNAEPIeatér thhf6r ¥lall® the value,”
"10" i s disclosed, then "l ess than or equal to 10" as
and possjlf ranges bgiwesn dilues are 5o digelared; gs appropyaiglspnderstood by the
skilled aﬂtsaﬁ' @6{3%&5@ fgtv?é SRS hg,eg)sw Fhed e WE%“?*QR ut B 0 10” as

It cation’ data are provi In a nu
well as “grefakq;ﬁbzm off exruahtos1 Ghid atshz;hscdcmeg Has alspsp';demd that throughout the
applicati?ﬁ I%inar Sroavrllcg?ds 1tn|i|aaj h‘g I og glrktf regﬂgngtn %gﬁ tﬁnz?crthé?ﬁta represent
endpomtl@ ahﬂ istaulidg péiatscandaanges’ f&ﬂan)&m’dnlﬁna&m d)iCﬂhle aatagsdiats pBonéxample, it
a partlcullaﬁaﬂqta %qelgg‘lt‘ lzl?’l a?xﬁgl(rjp%{létgaf%%] g%;n? |t gigsarf: Hésﬁ]os (é,slg}steqrpgﬁrstood ‘that

greater tR4n, @84 théh oﬁét?xaﬂﬁ-‘ Mss il Rsaifinb? eaﬁﬁ tocﬂﬂﬁécﬁﬁl f010 and 15 are
di s¢l osed as |. as between 10 and 15. It is al so

considergd diselosedas wEHe@s baeteendangddwdels abw wmrsgsa@d thapipaph unit between
two partféﬂlatrgln% §reaall§(9df§%l%§écpsl%} ex%ﬁ?&ee XA 14 Sre Bs@0d lBen 11, 12, 13,

I scl osed
and 14 are also disclosed.

The term “organic unit” as described herein refers to groups or moieties that comprise

one or more carbon atoms and which form a portion of one of the compounds or
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and 14 are al so disclosed. The term"organic unit" as
described herein refers to groups or npieties that
WwOoQoBrisE6 one or nore carbon atons and whi ch POTMIS2007/014832

portion of one of the compounds or WD 2008/ 002576

PCT/ US2007/ 014832 4 pharmacetucal |y acceptable salts

thereof. For exanple, many of the substitutent units

referred to elsewhere herein are organic units. In

order to effectively functi#én in the context of their

presence in the conpounds and/or salts disclosed
pharmacédtecaiymcceptable Bglmllhcrfmﬁ i Fer etaouilel rodnyeef the gebstiatentaplits referred to

es of restri.ct /
elsewhergg ‘t%bn ;E)rlc Sugatic uni egsl ?Igl Oorg retg%rflg el?ﬁ& ecg%kxar g cgﬂézxt r?g glell‘
presence 3@ thédonigouyids hl(ﬁ&bﬁxlm @idctozed helreai;ttm m%hnmsmlﬂétshould often have

bl anEnise e A SRSt o KSR e s binin o

target enﬂyrﬁesc %lﬁ@ﬁlnﬁt Qﬁﬁbs&ﬁtlén cKhrSGEhRIts AFBBxantFl86tglnid MinitEan have,
often have drogen bound to at | east sone of the

for examples bi6 cmlmsatom ]t A8 carhgamtems i 12 carhppy atoxps, dpt phen pipms, or 1-
4 carbon %%H;@' Gr%m‘:c il nl'h%ulﬁ 'hg@xtoggﬁ O dt ReStESthé biiREarbon atoms

gani ¢ tonpounds, suc xygen, nitrogen, sulfur,
of the orgamlc tihigs, bind egn thonatiygamam wemmmta@amnmmg@hsubsﬂwwd

organic <fo ogxgﬁr tSH‘g} gsngx ; I?:S Illl légen sulbir, GRE ﬁpé 09){' ll%?'gé)l{lg%gfs such as

I'ses I'norgani c a
halogens7phc§’sph6ﬁu@,8dnddhehken apind hyimpla,obfcaal orgaric satieal that comprises no

morgni€ STt o bl P s, an rgnie

radical chi€bi&inNY 14 HREERS heteﬂiélt’(gﬁﬁboﬁi& theifeto 6t theRGE, fincludmg halogens
phosphorus, and the |iKke. nges of organjc rad
oxygen, S BIryRIEOBER, p&p@hor\aﬁatanﬂ ithe ltﬂéfd mplenpkeneanis fpdicals uifé%de but are

not llmlté(h {Yin al IC Elﬂ%lhlg.ggc:ll%ﬁ(gp %hrbfoﬁg(?? sﬁ%&itﬁéhl@ﬂ}oalkyl mono-substituted

nono- su fltut substitutéed am no,
amino, d&sybsam;tgzd alylam; ac;daxb,o;yypo,aarml, kaskgalkoxy, alkylcarboxamldo,

. K b {
i) SRR TR AR g
alkylsulfeh¥ly hikyishifingil, thidakyyll sthidharoalkylf éﬂk@@i lsylbstltuted alkoxy, haloalkyl

haloalkeg 3, RORYHI6 91 TR CEPL RO OF DR g ettt radicals

wherein BRI BFRENE!debine@ElseWRSe Heplifd Ahﬁweﬁ&i:llﬁlhﬂnfg é)@ﬁlh[ﬂeé &f orgamc
wherein the terns are defined el sewhere herein.

radicals ﬁ@hmciuﬁethewgogsem@sd%ﬂkeﬂg&ﬁl%alszéﬂﬁ%rpmhﬁma@wals Jacetoxy
radicals '({%F#\gﬁln}ﬁﬁg? A9 R4 iﬂ%clklééde al koxy radi cals,

oronet oxy radicals, acetoxy radlcals
Suibstitiited cadivnsubstitiited liseam branpleed, ok eycl&a&hxlu unitsdacludgithe followiny

st et R GO e SY U B o o,
n-butyl (), sec-8utyy (CHT2H- buﬂylﬂmnyért{bﬁ@)l (Chscyqiotnpyl (Qam)yplopentyl (Cs),

cyclohefyﬁ g(lI p{u?;f:) P‘\ledéc;:;s &pg@@s Blk}{%lrut%&g;éari@%p Uty {é)(%alkyl non-limiting

example§ Y€ WARTailudéShY drokgnfeyioh QU?}X Vhlof(ﬁﬁéthylaﬂm ),tti‘iﬁubtdﬁ&thyl (C),
wher eas substituted linear, branched, or cy %E%y£
aminomeiBl (G e Hgroee R (e - TR HHRT (P baskfiubroetiy! 2,2-

tnﬂuoro?%%{ Y RELY bxé;ﬁb%yl %% o 9 Hﬁ{yﬁi/dxy%?él})but?&éb U OB tiffty |

‘am NONe , 1-chl oroe
Mmm@@tmubs@m}ad linear, bra‘nlcum,@epwm a(lm)yl inclpdg ethenyl (Cy), 3-

provensh{Go) BRI i st AP UG Brgbil atso 2-methyicthen-2-yh

(C3), buten-4-yl (Cs), and the like; substituted linear or branched alkenyl, non-limiting example:

of which include, 2-chloroethenyl (also 2-chlorovinyl) (Cz), 4-hydroxybuten-1-yl (C4), 7-
hydroxy-7-methyloct-4-en-2-yl (Co), 7-hydroxy-7-methyloct-3,5-dien-2-yl (Cy), and the like.



10

15

20

25

30

Substituted and unsubstituted |inear, branched, or

cyclic al kenyl include, ethenyl (C2), 3. 30 propenyl
wOCB)s/00357pr openyl (al so 2-net hyl et henyl ) (C3), PCT/US2007/014832

i sopropenyl (also 2-nethylethen-2-yl) (C3),

buten-4-yl (C4), and the |ike; substituted |linear or

branched al kenyl, non-limting exanple; of which

i ncl ude, 2-chloroethenyl (also 2-chlorovinyl) (C2),

4- hydr oxybut en- | -yI (C4), 57-

hydr oxy- 7- met hyl oct - 4-en- 2-y
Sybstifeted apd vnw@wﬁ%’c‘tmgr gt Bﬁagﬁhezl %kaxhg!)wl%ﬁq gthyml (Ca), prop-2-

ynyl (alsb hﬁar%@;@%rg%YQI REY. H%?Q%étﬁ%}“i%%& -yA- 12 P@b éﬁb@ﬁ’mted linear

stituted [i'near or branc I KynyT i ncl ude,

or branchetllajlkmriyl, (r(glt.\)hmpmgp:xgmp;ﬁs)qf whitls mcprdgpé-ﬁrg;ltqcly(i;a)ethylhex 3-ynyl
(. BB R e L ST b Xl G, g e e

Seb@itpled and insbisttuted tallkids,” are used herem denotes a unit having the general

formula —@ﬁ%&v %angilgglv E]gé Sg&}%}yé % %@,’1 unit as defined herein above, for
example, eIk P HetBoBihthie Rethibxy dyl( o and the like. 5
a OX

Sub stltuted and unsubstltute " are used herein
Sulesituted and ypsubstangd) diaioadky]e aeg uged hﬁ&*%ﬂﬁ@tem%ibyl unit having a
| I, -
hydrogenvmggneéf | ng%lg% Bryz?r%rbggg%r\el: ha%@e%%é(grg%/m pr. &a@lﬁ%ﬁﬁhom&hﬂ 1,2
dicloroethyl, hudk §:3et-tryfluoreprohpikymet hyl . Substituted and

AR S s BB DS SBRS: Bos one

benzene nng hvviaghaloajjgatedtandmrothatic ixanghbered rink| nmr- hrmamﬁg/éxamples of

i g Ry, Q5o B o 2R SR s con e

one or mofd KyRlrd fnt at6@EBliBsHiutad by Qﬁ&ﬂheﬂ@@ani&&ﬁlﬁ&garﬁlb B&h&ﬂv Nh-limiting
a conjugated and aromatic six-nmenbered rin

example%’f%ﬁqbﬁmwd@y'e&%ﬁpp@gd%ﬂ ApprcpReRyldCaiad- M@Nwhemd)(ce), 3-
methylpﬂéﬂgmd},y | 2 Bmbroh- %pheﬂﬁg@eyﬂ g{ﬂdeﬁéih {dif)phéhil (Cs) 2—

gs Can have one or rogen tOﬂB subs itut
cyanophdny! §het hérdldwg‘mtxdpmnwl ﬁGc)géﬂn@hvmmwl (Q&br&hydwxynaghthyleni-

31 Coon 3 AT gl SR 5 ol LB Rn5i o

Tl’retdfrm ‘ﬂ’(wﬁyhry( (Eﬁn,ote%-aamrgmléuﬁit womppikigya fi¥eGhr)six membered

conjugat%i %1'\%?1'0 : h a% n% ‘If a%&gs @%m@%ﬁ th eh%%%con‘} Selected

from nitr8gdty, dﬂk?géﬁﬂ@ﬁbﬁlh}ﬂ e’ﬂh@hetyioa(')@ rih{@s,can comprlse a single ring, for example,
4, 5- di net hoxynapht hyl en- 1 -

aring hagmgyiam atﬁmswlpeéﬁm aj leaﬁ ortequ_gﬁtorrﬂqél lteéqrﬁgwm(grlw%ﬂ to nitrogen,
oxygen, é’tesﬁﬂ’ﬁﬁssﬁﬂ a8 b PFRUMeYtgl a FORRTinY, B tiRofutkteri®d.. A %heteroaryl” can
nbered 20 conjugated and aromatic ring erein at
also be alfé%@tmb]rﬁ@Y@FC a qt¢rﬁgromaéwgm&syat%h@ﬂ@&m% pelepgpne of the
rings is atl 28Rk flﬁg Gha apl)éXQ%ﬂe a r11 of Hebgro E@ ?ing% gFQ@F&é'tom including
ings can conprise a single ring, For e e, aring

1nnogm1hawgngtﬁsoﬂhﬁ atons wherein at |east one ring atomis

a heteroatomnot limted to nitrogen, -oxygen, or

The Ifélllnvyingtamhnmlimi@yg exbimples bf]l;ﬁten@afyd rbugs Rcengdingrto the present
Jhlofuran ring.. A "heteroaryl"” can also be a fused
ﬁultlcycllc and het er oar omati ¢ ring systen1haV|ng
wherein at | east one of the 2 rlngs an_aromatic

In at ﬂst ne e ar | ng is a
—éeﬁ%z§£t3 §ET<JE oxx? fur

The term “heterocyclic” denotes a ring system having from 3 to 10 atoms wherein at

disclosu

least one of the ring atoms is a heteroatom not limited to nitrogen, oxygen, or sulfur. The rings
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The follow ng are non-limting exanpl es of heteroaryl
rings according to the present disclosure: O~ N\ N
woOl20ddkp2976 and 30 The term "heterocyclic" denot eeTASRI0MG14832
system having from3 to 10 atons wherein at |[|east one
of the ring atons is a heteroatomnot limted to
ni trogen, oxygen, or sulfur. The rings WO 2008/ 002576
PCT/ US2007/ 014832 6 can be single rings, fused rings,
or bicyclic rings. Non-lini6ing exanples of
heterocyclic rings include: NNrO, 0; and Al of the
can be sipglgrramasnfused vogh or broayaly Fings. Neném@yg lekemplea gEhetarpcielic rings
optionally substituted 5 with one or nore substitutes
for hydrogen as described herein further. Throughout
the description ofy the present dlsclﬁsugf the terns

havi ng the spel e- 2-
jL‘Ibhme

include;

t hi ophene- 3-yl descrl the heteroaryl
units having the reSpectlve beﬁuIae S° 10 whereas
AlhofNihBlafgrendati GutinterdsyDbr lﬁdieroaya&emg@uaaadembﬁany fisbstituted

chem cal nonenclature for _the |et are
with onwbma? pypstifies @ailwwg%ﬁ%ﬂessﬂ pd ﬁf&ﬂt ’hﬁ‘%‘ﬁhen 3-yl "

Li Ml déscrlifﬁfd?ﬂ oF thd'SresdrR iR losub QRNGAR v g BB dpelling
thlophene 3-yl™ are used when describing these Tings

“thiophege-2uyjiang thiop mﬁ vl eare ety desrebehetistereawbenitidinvaig the
respectl‘;e%nqﬁﬁgent di scl osure solely to nmake it unanbi guous
to

the artisan of ordi nary skill which rings are
referred to herein. foglo are non-limting
exanpl es of units whi c \c te for hydrogen
atons on a hydrocar byl dther unit: i) linear,

whereas i amohegtthe cbmppuﬂldsmfahé(gﬂeseraldisﬂgslure, dindcleinkiyalylomeholature for

these mqlczsgtbesrsa]r%%p'waélégs})el(l (éy Jl?uié)lgp gryl (ag%ﬂleE‘Efgégg’y‘Leﬁgﬁ%%)"?]& )Herein the
terms “tH1bFERED Y] éﬁﬂuoﬂhebélti%}l” (11@4.)scd Mnblékdﬁblﬁé%b)ese rlngs as units or

. . sec-but tert-but , cyclobut
mmeﬂesmkrj@lhﬂ;:?(( (uegsxe c%‘?E‘P‘B}S’é f i{}p Rr@eint disclps {quéo mgkfa it unambiguous

to the arGd4nl dH¥pdbry K whidH %ng%“d?é L@ Héreiﬁns ubstituted
aryl; for eéxanple, phenyl, 2-fluorophenyl, 3-

Taw| follewinerare non-lippiting |epam;pl§t|s of units which can substitute for hydrogen

atomsoxf ﬁ?ﬂ'lr%?% %thtih 3: hydr oxyphenyl , 4-

uor o enyl and blphenyl 4-yl;
linear, branched, or cychc alkyl, alkenyl, and alkynyl for example, methyl (C,),

ethyl (C;), n-propyl (C,), iso-propyl (Cs), cyclopropyl (Cs), propylen-2-yl (Cs),
propargyl (C;), n-butyl (Cy), iso-butyl (Cy), sec-butyl (Cs), tert-butyl (Cs),
cyclobutyl (Cs), n-pentyl (Cs), cyclopentyl (Cs), n-hexyl (Cg), and cyclohexyl
(Ce);

ii) substituted or unsubstituted aryl; for example, phenyl, 2-fluorophenyl, 3-
chlorophenyl, 4-methylphenyl, 2-aminophenyl,.3-hydroxyphenyl, 4-
trifluoromethylphenyl, and biphenyl-4-y1;

iii) substituted or unsubstituted heterocyclic; examples of which are provided herein

below;

iv) substituted or unsubstituted heteroaryl; examples of which are provided herein
below;

v) —~(CR'*#R'*®),0R""; for example, -OH, —CH,OH, ~-OCH3, -CH,OCH3, -

OCH,CHjs, —CH,OCH,CH3, -OCH,;CH,CHj3, and ~-CH,OCH,CH,CH3;
vi) ——(CR'Z“Rm’)qC(O)Rl ' for example, ~COCH,;, —CH,COCH;, -OCH,CH,
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iii1) substituted or unsubstituted heterocyclic;

exanpl es of which are provided herein below iv)
weubmstoeaas ed or unsubstituted heteroaryl; exanpCeasefo7/014832

whi ch are provided herein below, V) (CRlZaRle)g(R‘

1; for exanple, -OH, -CH2OH, -OCH3, -CH2OCH3,

OCH2CH3, - CH2OCH2CH3, - OCH2CH2CH3, and CHZOCHZCHZCHB

vi) -(CR12aR12b)gC(OR 1; for exanple, -COCHS3,

- CH2COCH3, - OCH2CH3, WO 2008/ 002576 PCT/ US2007/ 014832

vy CHREPE ARG eIy 38 S O A S i
vﬂ)cgz qaﬂﬂzﬂll%)q@@wcl'ﬁr exﬁ?mmﬁ 3 —~CHOORS A £H2 CHB, -
ik F@é@%ﬁ%@mﬁ@cﬂ? CQCHRTFE CHiomdn, —

CH2CONHCH3, - CON( CH3) 2, and

’CR12 R 2b ONR )2 f
vwanp(%é%%%o@m%m o ErIE O YOG G, -
- o '

105 o b SR TN s Qi apd “CREEINCTI

lmecremRWbaacmmn(' bﬂmaaamplemw »IaHz,

X P?) %ﬁ&m@@ﬁ)@%&%ﬁr o@gﬁo)lﬂqqu); raBFh 0 to I2 -

mn GBIZOCQ())N(@H]%e - CH2F, -CHF2, - - CC13, or

-CBr3 3 CR 2aR12b for exanple; -
G algd mrexw%eg I‘@m;pg—mﬂﬁ oIN(CHs)s, —

exa”NHl ﬁﬁ% —@W W-SOQHWW%H”

(CRI 2aRi 2b S02R for exarrpl e
xi) goplglggen: @bz@qsandflozos% and - CH2SQ2Cs6H5: and

B0 T S i hee s RSV L el grample, -
CI—QSH%EGI-‘BHFQ;HGF)g,-PQGhMVJrCIanups or thiol groups,

R o BE exRRer GNeab i G, %Tp”%HzCHzCN

xwpdeqmw&’m'¥bqug fOeRampisiLNO S, ut:@ﬁrmz, %auféﬁiﬂ

e ched, or cycllc al k or two
i ts(q}%\lEla i qszgégﬁ{]tf%@%iaﬁmle oG rrpﬁlzépnlj t%@sz:Hm ng ~

3- 7 CH,S0,CH3, ~S0,C¢Hs, and —~CH,S0.CeHs; and
xvi) —(CR'*R'*®),SO;R""; for example, —SO;H, —CH,SO3H, —SO;CHs, —
CH2S03CH3, —SO3CgHs, and —CH,S05CgHs;
xvii) hydroxyl groups or thiol groups,

Xviii) amino groups, monosubstituted amino, or disubstituted amino,
wherein each R'! is independently hydrogen, substituted or unsubstituted C;-C, linear,
branched, or cyclic alkyl; or two R'! units can be taken together to form a ring comprising 3-7
atoms; R'*® and R'® are each independently hydrogen or C;-Cy linear or branched alkyl; the
index q is from O to 4. '

The compounds and cc;mpositions recited herein can have a number of utilities, and
address several unmet medical needs, inter alia;
D Providing compositions effective as inhibitors of human protein prolyl hydroxylase,

thereby stimulating an angiogenic response in human tissue, thereby providing a method

for increasing blood flow, oxygen delivery and energy utilization in ischemic tissues;

2) Providing compositions effective as human protein HIF-1a prolyl hydroxylase

inhibitors, and thereby increasing the concentration of HIF-1c., leading to greater
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25 atons; Rl2a and RI21' are each independently
hydrogen or Cl1-C4 |linear or branched al kyl; the index
wq 20@/0020:n 0 to 4. The conpounds and conpositi BAT/US2007/014832
recited herein can have a nunber of utilities, and
address several unnet nedical needs, inter alia; 1)
Provi di ng conpositions effective as inhibitors of
human protein prolyl hydroxyl ase, 30 thereby
stinmul ati ng an angi ogeni c résponse in human tissue,
t hereby providing a nethod for increasing blood flow,
aghkvAden ane spsiaininghg of yarigys lmplqgitcszaltbwayﬁgxas alecthe gormal response
flES aProviding conpositions effective as human
t%%%teln ﬁﬁ% la prolyl hydroxylase inhibitors, and

D PRGBS RRS. 00515 UGN IR Bl Wb nco

and thevetly enhaneidg slusnnammmgcct hﬁredfblmc&t ¢edlg dylriontrotingahe proliferation
Iular

oS a0 o BEinold R Bl TS RES 3R wloBr el

r 9po EPO response in ce
2 P%Vd%‘*ﬁ@?%@ﬁ@ﬂﬂ%ﬁ%?fﬁ R SR A B OB o e thereby
ietdstngijie aombepild densithef plodldi veesedd amthudaBddating the adverse
differentiation of erythr%Ed proge |tor ells |nto red
cBhssguencss PLhyppyteprigyiand dip Hignelaugication. jeshemic ulcers,

a&dléfﬂieﬁth'yﬁ&t&ﬁmﬂlnﬁh@%ﬁ'l qaifugsponse and thereby
i ncreasi ng the nunber and density of blood vessels and

5) Prd\H&ingcbpbsitioRg tHab ﬁc%‘f@ﬂ/ﬁ&ul&@ﬁﬁ%&%ﬁpé%\?ﬂ‘h Factor (VEGF) gene
hypertension and di abetes, inter alia, claudication,
tras%qﬁmﬁlpe i hyeexic celisctbup ewa@aémwlwlu%@fsmmﬂaahbuo}ml responses,

u]fzg;; Jé u céﬁlgg%ﬁ P\fa% lg@&ﬁﬁgﬂgta%d%?\&%@él c%ﬁ%"g@&t?on and

pnﬂdhabpnptlon in hypoxic cells thus increasing

stimulus of inportant biological responses, inter

Tabfeﬁoreymsmhdchdthamnmamedneal needs@abedoiied, byatihd HIF- 1o prolyl
lial . cell mgration an rolife ﬁtlon

en e
hydfoxﬁ?ﬁee q:a'Pés o SQéeSSH isElRere L Wiish arrechAPable qf degidlatipgblood flow,

oxygen defiseiy\Rd e‘ﬁlér ilFatiod &1 RERntlc tisdResial QX ¥hRASE by insufficient
i nhibitors of the present disclosure, which are

regulatiopff FHF el %prqbeldmda@xm@sebﬁdme pf gl nmtlgegaefhwclbalso &egpgnirg that

lnhlbltlo% %?hgﬁ( l?x% 1:)r|8%yé %t?lldx%r)](giagF Iefslgyn%gs] \f/llﬂra’ye 0) eﬁtpg)?{ﬂv%rrgecﬁgaq Se?fg:cts on

human tlhyxéra@uyhasl&gﬂhmsﬁ‘h@gmﬁkmk hndfl ﬂlsézhselsa*tés Mhéd thah Sibse symptoms or
reco ze that Ibition of H F-1la

diseases faes g%ﬂaa%@e&fw PoFe OHWéh%PWé?HtM?QSP% Hewrye) as greater

details aﬁfsfedf RS difeHIB BratdshdQ oaBTioh fe1akl ?d/th@tdn%ﬂ)ggﬁlc process, these yef
nptonms and di sease states other than those synptons

UndlSCIO%ﬁd Fyetidapsascapditiens wilkhe positivebeaffeqtediby gomppyitiess which
stlmulaté)llﬁE b'oPy BG}% rQ%ﬁ;%@@ fo Wl@%ﬂg Gthet BWEYME6d o &otidftion

details arise concer ease states a con |t|ons

Fﬁﬁgﬁ x ds8s Bh&e%%eﬂgéﬂbﬁs&re9ﬁ§&§mst Q&Tci l%{'ﬁib” “analog,” and

osed or yet unknown COﬂdIthﬂS
“composgosi ¢fi mattey” atahe etyaeallybwell dopihe IHIF alrs profyldly droxylase 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,



10

stinul ate the body own response to hypoxia and ot her

| ow bl ood oxygen conditions. For the purposes of the
wonrems@azs7di scl osure the terns "conmpound, " "anabPoguS2@mndi4832

25 "conposition of matter” stand equally well for the

H F-1a prolyl hydroxylase enzyne inhibitor; described

herein, including all enantioneric forns,

di astereoneric forns, salts, and the |ike, and the

terns "conpound,” "anal og, "?and "conposition of

" are used .interchangeably throughout the

Ph°SPhathf£8§BﬁtF YFA- M ERIPTYR, bupna f‘e@m@rfﬁdéacmt%axa@a@ mlpegte, maleate,

succinatel, fh@iré}(@eﬁﬁ{dratéaéxiratfeoﬁﬁ@bheflﬁd'e PR TBN Gwing B ﬁoﬁ)fl nhﬁh% amples of
sic_ 30 groups, inter alia, am nes, -as wel af

cations tf{?f Caft W@r@wtw@lﬂu agoentable Saétapﬁﬁ)qanu@na&rd‘sof aldnfélc substltuent
I a t

o of i -0 G L BARTRGR Rl g i,

zinc, bm@wﬂnmndﬂwhﬂbrlde bromi de, iodide, sulfate, bisulfate

at e rbopat e,, WD 2008/ 002576 . . .
T ) YS pydresylage H}%@;S‘Pféioé“POPBé%‘g‘isénb%fUé?faF’eafe substituted
aryl or hedéroRfyd Bidlides, Rl tHeQordMitbt@e@hovath 8bAnula XD RISy,
mal onate, mal eate, succinate, tartrate, fumarate,
citrate, and the like. The following are non-limting
exanpl es of cationg_t can forn1pharnaceut|cally
accept abl e salts of tlhe aﬁlonBc‘Lﬁgn1of acidic
substituent groups,, CONRO s, descri bed herein:
sodium |ithium p&%a33|u calblun¥ magnesi um 5
zinc, bisnmuth, and the Yike® The H F-la prolyl
hydroxylase i nhi bi t or conpaynds described herein are
substituted aryl or heteroaryl am des, having the
core structure shown-in Fornmula (1) below. R1 ;"X RO

wherein Xcafrbe N'-oﬂ.Gl:IRE is ¥n Grgahjc liNKLE Qhid aXfiiBier BBsANbRY, Ketbwland Y, R, R’
an organi c |inki nézjeéunlt as further described,

and R? Caﬂjﬁed\ﬁy ynitspfurther degpbEbbRIGW- be any of the units
Whih tRM r‘}iﬁ'%géd R8h B8lcBMpotRds¥ahe Frés@nt"&{b'l(; g@%@: Atom

t he conpounds of the present disclosure are

amidopyrigipesoandr wim¥ ds ehbthaisemprunds aihe peescumnfisnlonise afe driflamides, as

" shown belyesent disclosure are aryl am des, as shown below R

?YORO ORI \N1 O or R NL R RLIV-LcR2 O
R

. R!
0

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;

ii) substituted or unsubstituted phenyl; and

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

wide variety of inorganic and C,-C4 organic radicals, and there are typically zero, one, two, or



Y Y aryl am de 2-am dopyridi nes R and R are optional
substituent groups that can be i ndependently chosen
wonraasri@ts de variety of inorganic (hydrogen, Rg@msxopr/14832

am no, hal ogen or the like) or organic substituent
units, such as alkyls, cycloal kyls, heterocyclic,
heteroaryls, and the |ike, wherein such substituent
units can optionally have from1 to 12 carbon atons,
or 1 to 10 carbon atoms, or!0 to six carbon atons. In
many aspects of the invention, R and R can each be

three of sychsybsiuFRY gFoupse HB Ewanysuehasnertshgrm: dfyerer threp substituentsfor the

bove. oSt . _ L '
ove mgubst [ tﬁj{eggl %H;d uns u%ﬁ ﬁl%gt g%‘ %&?g?%egrds{&?y \Sléygzért%iz(li ﬁo%e

ibpt i dmals Hoeast branekedt oumiclis atkyd; t he phenyl and
-heter, e e chosen froma wde variety of
lﬁnoré%g¢{hgﬁ%p%%9§%%bga:ﬁ?gaﬁggytals, and there are
i)y pi cakCylizearpbrancied, bmeyclio haMBIRWD08/ 002576
. RCT/ 8?007(014832 10 three of such substituent
r@rouﬁgoaqﬁnnny such aspects, one, two, or three
vsubstignient sfor the above-nentioned phenyl and
heteroarél riyngs can be independently selected from
Vﬂ) crMC(PHear, branched, or cyclic alkyl; 1ii) C1-C4
viih neaigOyNRAgited, or cyclic al koxy; iii) Cl-CA
| 1. near, branched, or cyclic haloal kyl; iv) hal ogen;
vil)) - dgeroaay); aorNHC(O) R4 vii) - C(O) NR5aR5b;  viii) |
-het erQarVh QL o t ' j .t aken
Do gethertpssitifionstan MIAEHISEUYE o 10 St S Sng from 5 t0 7
at omsfomsier ei n t he above-nentioned R4 unit can be

. drogen or. a CA.linea br anche r..cyclic .
wherein A5B9S Ryighed K7 oiiob BELYSIRBORERS (o itedf, tggnhed, orcycli
alkyl; ani vrpsin dien RPYarsi *8 ah@dcdn Ky indépen@y sty §866ted frbncl- CA

,Iineﬁ&, branched, or cyclic alkyl; or iii) Rsa and R5b
ican B¥dfR8EBn together to forma ring having from3 to

i 5 e, e rahiEaRg it omounts o o

iighs ulSt prdREFaptherigken togethertotform rathedravingstibet3 tout atdms.

8356 Qﬁfe\é{ssdf i goﬁmp&nﬁs o?%iolﬁsiula (), the R units can be chosen from
substituted or unsubstituted phenyl; or substituted or unsubstituted héteroaryls; 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) C,-C4 linear, branched, or cyclic alkyl;

i1) C,-C; 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-chlorophenyl, 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-ethoxyphenyl, 3-



are hydrogen. In other aspects of the conpounds of
Formula (1), R can be a substituted or unsubstituted
wohemsy2s7havi ng one, two, or three optional ineCgans2m7/014832
or organic substitutents, which in sone enbodinents
are chosen from i) Cl-C4 linear, branched, or cyclic
alkyl; 1i) CL-C4 linear, branched, or cyclic al koxy;
iii) Cl-C4 linear, branched, or cyclic haloal kyl; iv)
hal ogen; or v) -CN. Non-linilting exanples of R units
i ncl ude 2-fl uorophenyl, 3-fluorophenyl, 4-
ethoxyplfenyb degthewpheny, i prpesyheny 3clso-pregstranienyl, 4-iso-

propoxyé]llieﬁlgl, %—/&éﬂéﬂi&%n:yl,g%:—%ﬁ%ﬁgﬁ{}?ﬁ{syaél_%g{lﬁ{)%grﬁ@ft{%ln’ethylphenyl, 3-

trifluorodhethlytphlepyle ayd 4-teifluemmethylpidmyhenyl ,

3- i, s0- pr.opyl phenyl , 4-iso:pr | phenyl - cyanopheny|, ,
15 2GRS Sl §aRBEHEIRAL LSBT b SUFo R A Sah Bave the formula
“NH(C(S)Rev hasinaren )t ,-CAtin@ir srsieHeanyd cycBe aikyox )ohaiiiting 2x¥@bles of
2008/ 002576 PCT/ US2007/ 014832 11 et hoxyphenyl,
such R upitginehidephenyl ,  2-i so- pr opoxyphenyl ,
8- 1 SOk gphenyl, 4-iso- propoxyphenyl,
fg-cyanOAEEg?I?Qg-cyanophenyl, 4- cyanophenyl ,
i2- t r i-NH@EHENethGHahenyl , 3- trifl uoronet hyl phenyl, and
A-trif yl. In additional aspects of the
" onpo%}g@(ggéﬁgfé#g?gﬁ’(l) the R units can have the
i or mHANH(CG(RHICB(OHRE; wherein R4 is C1-C4 |inear,
.branc r.cyclic alkyl.. Non limting exanpl es of
lguch ‘%ﬁgﬁﬁ(?@(ﬁyﬁ@p{&%‘/ﬂﬁd- NH(C(O) CH3: i)
- C L) - cycl oprop ;. an i )
Inpgd lwwmwéwpmmua&?ftﬁ)m a gl ;S'é%@%ﬂs cRRbave the formula:
conpounds of Fornula (1), gthe R units can have the
formula: Rl R1I0O Sa Sb Sa Bb wherein R has the fornul a
-C(ONR R ; wherein RS ¢ R can be independently

selected from hydrogen, A_.linear or branched
al kyls, or R5' and R5b are”taken together to froma

wherein R'Pfhs the formula —C(O)NR™R®®, wherein R*® and R® can be independently selected

from hydrogen, C;-Cj 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(O)NR*R*®

wherein R> and R® are each independently selected from hydrogen, methyl, ethyl, n-propyl,
iso-propyl, and cyclopropyl. Non-limiting examples of such R'® units include:

i) —C(O)NHz;

ii)  —C(O)NHCH;;

iii)  —C(O)N(CHs)z;

iv)  —-C(O)NH(CH:CHs);

v) —C(O)N(CHCHa),;

vi) —C(O)N(CH;3)(CH,CHs).

vii) —C(O)NH(CH,CH,CH3);

viiil) —C(O)N(CH,CH>CHj3)y;

ix)  —C(O)NH[CH(CHz3):};

X) —C(O)N[CH(CHs)2]2;

X1) ' —C(O)N(CH2CH>CH3)[CH(CHa),]; and

xiiy —C(O)NH(cyclopropyl).



having 5 or 6 atons. In sonme such aspects, the R10
units can have the fornmula: _C(O NR5aRsb wherein Rya
wandsrRbs7ar e each i ndependently sel ected from hydusg®moi14832

met hyl, ethyl, n-propyl, iso-propyl, and cycl opropyl.
Non-limting exanples of such RLO units include: i)
-C(ONH2; ii) -C(ONHCH3; iii) -C(ON(CH3)2; iv)

-C(ONH(CH2CH3); 5 v) -C(O N(CH2CH3) 2; Vi)

-C(ON(CH3) (CH2CH3) . wvii) 12C(O)NH(CH2CH2CH3) vViii)
-C(O N(CH2CH2CH3) 2; i x) -C(O NH CH

In gidbjiohatiagi@es) of]the campouis@f foana %Méﬁgg@pm to form a

s A AR by o £ et

from pyreslighod i spipéridiar Iy, @lr(drazm-Ryﬁ amdtimBgiholiogkyher t o f orm

havi ng rin n-li
P Sereciies i FrRpar I A ERTRLIAL: (i Ko v cap be heteroary!
units, noh ﬂlﬂ'ﬂhﬂgf Ei;ﬁhﬂ)l@é of Whidh ar@ tSFJ1P-Y; triddol-4Ry1PE) Q@M-lﬁctl‘az)bl 5-yl,
and nor pholin . I'n_additional aspects of th

[1,2,4]trigemipoh a§l®ﬁolﬁ%w¥rép@nc2 V1, farse-3=yb thigpheperinl E‘?elophene- -yl, 1,2,3,4-
1ol _Of r -3yl

tetrazol- ??} gzol’ ]%iaz?fjg‘ Islglzlg oK J424 )F(' f‘dr{ﬁ&hgﬂ ?%?Aé‘?? g‘iz’o];inHn}?/b -Al Byridin-3-yl,

pyridin-4-s} zyzimmam, pSrighding 4ryH aoimidingd-yL, fspasinobing] 1, isoquinolin-3-yl

t hi ophene-2-yl, thiophene-3-yl, 1 2,3, 4-
5-yl, [1,2, 4]tr|azol 5-yl, i m dazol - 2-yl,
I additieal )pkpedtwfahe Begdppupxysr ofdi qnmmzyﬂl), tlpajR| ughiits c3n yriclude

substltutgtip%xefﬂyg Pﬂlt%wg}p%}/r} lrﬁgﬁt%mi éﬁ/ ge {%SI&I %%t}%/ er to gom} a fused ring

having finls it& 9 Glmig@drng)-fr &*amIbIB aaljﬁ-ﬂihyﬂftﬂbempﬁ,élcﬁonh ﬁ-ybrmg which
conpounds of Fornul a the R units can incl ude

would prgiy qqq}i‘?@ﬁ““ﬂt‘i’éﬁﬁgtbﬁ&?@‘%erel n two substitutions can
be taken togethe formafusedrlng having from5
to 7 ring atons, exanpl e a
2, 3-di hydr o- ben2b{#.di oxi n-6-yl ring which would
provi de a conpound i ng the formula: OX RO RL N, L
R2

and 1soq|tu%?lan- o}{ly

I\x Ry O

PN
/ ~ R,
Y O

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;-C4 organic units. In some are chosen from:

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



Y O O her exanples of Rinclude units wherein Ris
hydrogen and R is hydrogen. 1 1?7y RO ON L R2 YO
wohersmors7R2, X, Y, L, and RO can be i ndependenPly/US2007/014832
chosen in any manner as otherw se taught herein wth
respect to the conmpounds of Fornula (1). As described
previ ously above, the R substituents for conpounds of
Forrmula (I) can be chosen froma w de variety of
i norgani c and organic unitd3 In sone enbodi nents, R
_I's a phenyl ring, which can optionally be subst i t ut ed
iihi t h Ci;Col ne@r, tganghgd:artayehie alkakYss, i ndependent |y
el e rganic units. In
"@ Q%re %%gg% HQtheﬁcgéeg FPnear branched, or
m)ycl helogkicydr, WO 2008/ 002576 PCT/ US2007/ 014832 13 ii )
near, branched, or cyclic alkoxy; 1iii) Cl-C4
}lnea ‘branched, or cyclic haloal kyl; iv) hal ogen;
Noh- liﬁutm@l\éxahkpllbsldﬂﬁ tih¢lgde2 ok @sheail, B- ﬂlidiﬁ]bhﬁi‘l@l 4- ﬂuorophenyl, 2-

chloroph%riﬂl ? 6&]%ghene¥1lyé 43‘?]{“?)?%3{5?1‘%&# xne&hyj ha ugr og‘nﬁ&}Xphenyl 4-

methylpl%nﬁbh%&hﬁl&iﬁ%l; 3-3th1“@¥£¥9 h%?@'lphéhyl @fsbyﬂrBPﬂBMényl 3-iso-
2-eth enyl’, 3-eth eny - et hyl

propylphznylsé-lﬁremnym%@nyl 2- sstqn@e eryﬂdpyywhgfnyl -cyanophenyl, 2-
methoxyﬁ}éﬁgr?g en ﬁpﬁ%ﬁh ’4- eoxygﬁﬁ)&wyﬂ gthgxﬁﬁéﬂgp Eeé}ﬂ(%)xyphenyl 4-
ethoxyphlpnyrlaﬂh&ﬂ”mxybhelﬁd ea-fsomppwmpmns& @ummphremhenyu 2-
cyanoph%{y?, g %eﬂ 12 :%%%w%ifol rgr O%gr)? eﬁh@r n};/}reny& 3-trifluoromethylphenyl,
and44nﬂmmﬂﬁmhgnyhmnm cyanophenyl 4- cyanophenyl
2-trifluoro I tr|fI I
Apotier FIAIRP TR ATER ST oS ApmeRde st Pyarogsp i R unies

are hydrdges! udes conpounds wherein R is hydrogen and Rl units
are hydrogen. In sone aspects of the conpoupds of

In some gsppet§ioh tl(q gompeunds BY Hewgda (BnR iRbydregep b1 fstaibtitghed or
unsubstltH ;Be?%}l#li %}ﬁ%ﬂ?'&%’éﬂbmé&h@&%@ hB&Sthgt i tutions are

rom 't near, branched, or cyclic
OalkyKL C4hqemnbﬂnmhednaanwhba&wthed or cyclic al koxy;
ii) C,-C4 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 units, such as H, -OH, -NH,, or a halogen, and C;-C4
organic units. For example, Y can be chosen from:

i) hydrogen;

ii) —OR3 , Wherein R3is hydrogen, or a lower alkyl, such as methyl, or ethyl.

In connection with the compounds of Formula (I), 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:

i) —ORS; or

ii) ~NR"R;
wherein RS is hydrogen or C;-Cj linear, branched, or cyclic alkyl; and R’ and R” are each

independently chosen from:
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iii) Cl1-CA4 linear, branched, or cyclic haloal kyl; iv)

hal ogen; and v) -CN. In connection with the conpounds
woho@momtba (1), Y is a unit that can be choseRrCTfuserrai4s32

wi de variety of inorganic units, such as H -0OH, -NH2,

or a halogen, and C1-C4 organic units. For exanple, Y

can be chosen from i) hydrogen; ii) -OR3, wherein R3

is hydrogen, or a lower alkyl, such as nethyl, or

ethyl I'n connection with tifte conpounds of For mul a

the R2 units can be chosen froma wde variety

l)of |H8?§§ﬁ?t units, such as -OH, or -NH2 units, or a

11)’3-” ﬁq;c4qﬁnéaqur}ﬂlh&1eamrtc§/cllé 511159%? aspects fo the
) gnds o{ the inventron, is chosen from i)
)ORER

0and R canie 47kep togdikardd forrea mgﬂwmgg”emndrtoalath
b U
i éé?ﬁa"ﬂ{ \% é:% Plo?fhgﬁ}égéer{rt]ﬁ ?ic])ér(nk ﬂﬂqg%@@@ﬁ%@g é%ﬁ) Fhirein the

compounﬁﬁidﬁi’ﬁ)@%ﬂ i&]a@:&&Zor thdy alsp beypaksegein; the fornCaf £dalt asndar ,

C|IC al kyl ; 1ij) Rfa and R7b can be
correspog iR v iuDhasPOryae afinti ¢ FcAtan g0t Hii 8 460 Jorm & Compound
hawngaa&@ﬁﬁyhkﬂgﬁﬁpQ@mﬂoﬁﬂW@kﬁd aspects of the invention the

R2 units are hydroxyl (-OH) wherein the conpounds are

car boxyTi kds, ror gay al so sent_jn the form

of a saltjias fhe &cg/ﬂgspondlng ydr xyl?car oxyl ate

ani on, R'e an bea~eB- °lnidi LUN :

conmpound hgvi ng a carboxyl ate gr s shown bel ow.
RXRO ORI XRO I RLNL.-"K Rt N, LO YO

wherein K, B, BieKe v IRan®RR® cB2be MdedendentlABHo$8 ifi ARy Bfinner as otherwise

i ndependent | % &F?se manner. as ot herw se

nin,an
raught byl SR et o fieRminoudet REMUIR (Rampounds. of For mul a

Aﬁbt}ler é&@ﬁﬁl@ lof REIARLesUontpduhdCwHER T RO WPCQ ﬁnweﬁﬁh&ed or
CA linear, branched, or cyclic al

S
cyclic a“&? Bmvd‘ihﬁg quﬁuw@cwea*weﬂ%ﬁrm@e ﬁh@pevmﬂStﬁwned are organic
esters hafiRFROUEASn =P BTRRHAA Cordty B bfkyl groups. Non-limiting examples of R? units

are:

i) —OCH3;

1i) ~OCH2CH3; and

iii) —OCH;CH,CH3.

Yet further examples of R units include compounds wherein R? has the formula —
NR™R™; and R” and R are each independently chosen from:

i) hydrogen; and

it) C,-C4 linear, branched, or cyclic alkyl.
Non-limiting examples of R? units include:

i) ~NHa;

if) ~NHCHj3;

i)  —N(CHs)z;

iv) —NH(CH,CH3);

v) —N(CH>CH3)»;

vi) —~N(CH;3)(CH2CHj3).

vil) ~NH(CH;CH,;CHa);

viii) —N(CH,CH,CHa;)3;

ix) -NH[CH(CH:).];
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15

esters having Cl1-C4 |inear, branched, or cyclic alkyl

groups. Non-limting exanples of R2 units are: i)
woouan2376) - OCH2CH3; and iii) -OCH2CH2CH3. YeCT/US2007/014832

further exanples of R2 units include conmpounds wherein

R2 has the fornmula - NR7aR7b; and R7a and R7b are each

i ndependently chosen from i) hydrogen; and ii) Cl-C4

| i near, branched, or cyclic alkyl. Non-limting

exanples of R2 units include i) -NH2; 5 ii) -NHCHS3;

: - NH( CH2CH3) ; - N( CH2CH3) 2; '
Nkc%[%%wzm) SNH((:Hz)cHz\c/:Ls);(10 viii)) v

2]: WD 2008/ 002576
XIcmw usgoog/ohsé)f %[ CH)(C]HS) 212: xi)

XN C}-@@Hgﬂ‘—bﬂ@ﬂ@(}l—e) 2]; and xii) - NH(CyCI opropyl). A

AT BB o0 B B R A g -

NR""R";zand R’3kpdi R "oaye t4ien tbgethartmfarnt b mgnghmvmgq}(ﬁrhdmﬁ &tﬁm% wherem the

non- i S L R o it Tt 90 5L, BB i percin
1-yl, pipgthpiari-gli, And inorpholpi-paaazi n-1 -yl , and norphol i n-4- yI

I n connecti %n with the corrkcpounds of Formula (1), L

In conpeption yith the, gampepgndsiof StfenladDefnts afunjtithat links the mtfogen atom
f the cafbkDANRMR & emelghbbARg B
ormes |g typ:ggg@py a eéh gc%b(g:{iﬁ%rbggm Cc Wﬁjllﬁ{@ @forcl "G
organic l;qkl%wgt dRiSee ﬁgmoghmgnt@,dnmmmsa cmqe)r@nommpgonally substituted
methyler%%n@%%ﬁéti&‘@ﬁ ted nethylene units having the

y
) ~[CR*R™)]y~;

wherein R*® and R® are each independently hydrogen, C;-Cs linear or branched alkyl, or phenyl;

and the index y is from 1 to 4.
An example of L units includes units wherein R* and R® are both hydrogen and the
index n is equal to 1, the L unit has the formula:
—CH,—
and are referred to herein as methylene linking units, so as to form compounds having the

structure shown below:

Rl\x R O

]:/grsﬁ 1,

R! CH,
Y O
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
methyl 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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wherein R8a and R8b are each independently hydrogen,

Cl-C6 linear or branched al kyl, or phenyl; and the
wond®woys7ss from1l to 4. An exanple of L unitspCnaiSpbesi4ss32
units wherein Rs' and R8b are both hydrogen and the 5

index nis equal to 1, the L unit has the formnul a:

-CH2- and are referred to herein as nethyl ene |inking
units, so as to form conpounds having the structure
shown below. R)[;:1ly RO OB NCH2 R2 Y O 10 wherein
R R, R, X Y, and RO can be independently chosen in
In gonnagtine witksthe chmpaingds affiagmula I thedR nsulistitpenicfop dea amigle

nitrogen bt 2B Fgég@géﬁ of 2N 420rré+1)nic &@%ﬂ%@ﬂ ﬁgéﬁgﬂl e é%mzhkyl group, such

units I nc uni ts an are eac
as methyhyairaodefs baloatkpt,lsuth asal tri fheoromethyl praup. equal to 1,
hese uni

S vin e fornmula. - CH3) - . or . .

e E e DA et (i on B SHireinlo Sl Sftagrindor the sictly
non-limitiﬂ'g b_f:lrpgise bEHz_fScﬁbingal‘Btarrﬁiﬁﬂ' eRﬁﬁ syiithttic ﬁhﬁﬁﬁ[&_@j fcﬁ@ﬁ@h prepifhtion of

t index nis equal to 2, these units having the )
subgener i cQpouD g b i Ia epre o FoBG s GHPE AR P PFPHassIY cxemplified
herein. PhiBYARA orkdiks ot i i
_ RSN Crbdiffian ol Rt B0 PR ERL anvihing w i Tespegt to
increased)pr denreased bjologipd efficasypuith raspent té any ofihe goingpeunds or compositions

| m can be hydrogen or a Cl-C4 organic

Ofmatte{s]% Sé{qlgﬁlé%%?"such as a Cl1-C4 al kyl group, such as

Ometsagh sulbgenas &f the4ohpbondkyf Foremih(Ipgelates to compounds having the
formula-t'ri fl uoronet hyl group. The conpounds of Forrmula (I)

‘can be organi zed into several categories for the

strictly 5 non-1li My purpose pf descri bing

alternatives for syntlhetijc styatdgies for the

preparation of subge "ban'g]bw?{ds within the

scope of Forrmula (1) t e not expressly

) exenplified _ herein. Thrs mental organization into

which cagieagere spscifiselly describeshby mathl iestsy cowponndsdpsing the formula:

i ncreased or decrerse i ol ogical efficacy with

respect to any of th ounds Br conposition of

matter descri bed her&i 0 e ch. subgenus of the

conpounds of Fornul a ( 21 rkl ates t9 l?:i‘onpounds havi ng

the formula: R OH O
wherein R units can be substituted or unsubstituted phenyl, non-limiting examples of which are

described in Table I herein below.

TABI__,E I
No. R No. R

1 2-fluorophenyl 25 2-carbamoylphenyl

2 3-fluorophenyl 26 3-carbamoylphenyl

3 4-fluorophenyl 27 4-carbamoylphenyl

4 2-chlorophenyl 28 2-(aziridine-1-carbonyl)phenyl
5 3-chlorophenyl 29 3-(aziridine-1-carbonyl)phenyl
6 4-chlorophenyl 30 4-(aziridine-1-carbonyl)phenyl
7 2-cyanophenyl 31 2-(azetidine-1-carbonyl)phenyl
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




H NORG OH O which can be nore specifically
descri bed by nethyl ester conpounds having the
woaomszs7e R; " N HN~ OCH3 OH 0 15 wher ePaT/RS2007/014832
units can be substituted or unsubstituted phenyl ,
non-limting exanples of which are described in Table
| herein below. TABLE |l No. R No. R 1 2-fluorophenyl
25 2-carbanoyl phenyl 2 3-fluorophenyl 26
3- carbanoylphenyl 3 4-f d?ophenyl 27

carhammvul nh
A=A~ LEE AT N R A ||\.|| ‘I

b (éz'f‘?ﬁh&rﬂ%n}'l caf bgﬁyl p
2 [ (aahERgiienyr Caf DaByT I
|
i

aor

u

AR S A e e

?w@yn&ldf}n@-mdafmﬁ%uénﬁo
)
)

\\"R ]

A- (aziridine- -carban nhenvl 7 2 cvanophenv]

13 2 (a%@thy&phﬁmyll - tarXony pﬂe(mneﬂd@esl'@?‘&ﬁ’ﬁbﬂhhﬁﬂlyl 32

SR car st phoayPhery TR 33
15 ;- (Weﬂﬁhplﬁwﬁ [T caavbotiy1) HH@imek - LoafbbagBbidy1

CT/ US2007,.014832 17-1 3-npethvlphenvl 35

16 p. (%JWF*&@GPW@'—‘I | c00my! ) pher%(ace?k’éarﬂmﬁﬁil}??lylphenyl
7 B6 -ﬁn;(egysgg?l hLgiiner T=mar ponyT) prﬁ(b)ébtyléllﬁmélﬁ ﬁyi pheny]

I'ne- - carbonyl ) phenyl nhenvl

13 38 ‘Gn(emqawphmyie- - c&r bq nyI ) phéhgacet}i:gnmomhwybhenw
19 nét%{g%ﬁfgﬁy " 40 243ZJ;IC Z;J 'yllea i peﬁbogf;ﬁammo)phenyl

20 3-ethoxyphenyl 44 3-(ethanecarbonylamino)phenyl

J

21 4-ethoxyphenyl 45 4-(ethanecarbonylamino)phenyl

22 2-iso-propoxyphenyl 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
) Iy
—
ZNeN Z Nen
cl OBn

BnO BnO
I‘\N |‘\N
D s
Zcn & CO,H
10 OBn OBn
1 2

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



17 3- met hoxyphenyl 41 3-(acetyl am no)phenyl 18

4- met hoxyphenyl 42 4-(acetyl am no)phenyl 19
wa-2eaishoxyyphenyl 43 2- (et hanecar bonyl am no) phenpCT/UR2007/014832

3- et hoxyphenyl 44 3-(ethanecarbonyl am no) phenyl 21

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

2-1s0- propoxyphenyl 46

2-(cyc|opropanecarbonylaniqg)phenyl 23

3-i so- propoxyphenyl 47

3-(cyclgperop necarbonylan1ng)@he | 24

4-1so-prop xypNenyI 48

4- (cycl opr ar bonyfam no) ph ounds can
be prepared By thEFprocedure out! i chefet1 and

further des©Brbed in Exanple 1 HeBrei® bel ow. 5 Schene

' d 1 NBnOlI N CN_ CN O OBn 13 Reagents and

conditions: (a) C6H50OH, NaH, THF; nicrowave 190 C,
Rpggentsgie ungivions: () Gy @vizrICh 16 HEB. DMD: ReG e 3 days.

and conditions: (b) NaOH H20, MeOH, reflux, 16 hr. WO

2008/ 002576 PCT/ US2007/ 014832 18 BnO BnO 1?y JO~ -

NorfnO: g3n G3n o 2 3° ts and g
condltlbns (c t I 0O Cto
rt, HQ N v _OCH3 IR BN
OO—IOB

5 OH O
4
Reagents and conditions: (d) H,: Pd/C, MeOH, rt, 16 hr.
HO g FiCng O
I I H\)OI\ // \\ \/u\
7~ N OCH,4 OCH,
OH O

10 4

Reagents and conditions: (€) (CF3S0;):NCgHs, MeOH, rt, 16 hr.

Cl
/7 \\ \l;\/‘\"/ \/u\ —_— SN o
| H
OCH
’ 7~ N\/ﬂ\ocm
: OH O
5 6
15 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}

20 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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Reagents and conditions: (d) H2: Pd/C, MeOH, rt, 16
grmHONHO FSC/S\ ONHON~OO1 OCH3 OCH3 OH
wO 2004/0025t0 4 5 Reagents and conditions: (e) PCT/US2007/014832

(CF3S2) 2NC6H5, MeCH, rt, 16 hr. C F3CIl OO0\O I

Nz-, ANHO 01y CCH3 NOCH3 OHOOH O 5 6 15

Reagents and conditions: (f) 3-chlorophenyl boronic

acid, Pd(dppf)Ci2, K3PO4, di oxane; 85 C, 16 hr.

EXAMPLE 1 { [5

- (3-Chl or o- phenyl.) hydrox r car bo.
solution iscqoled® Qe pRd soginmg hb(éf‘ﬁ? (2. éé%y a(é@fﬂsggrg}ogt ‘P‘%ﬂi“e?a%ﬁ 61.1
mmol) is %Bir%dkih ﬁ]oﬁﬁ{ﬁé YR Ma Yo AhiAGreds gRidaany hlbwed {olyvarni o ssom

crowave pressure vessel is charged dr
temperatuf S Withlefficimat dhiering intl the lsyplutign 9P hydrogen 248 ¢AIBF ﬂ‘ﬁ‘ﬁé’luuon 1S T~

cooled to b@glz aé-‘g%{,g e %Zgrgh 5 éalr{gﬁgxqgﬁg ﬁ gé %§9 rﬁx?letlé Qﬁdécg %’ld the solution

is transferfié® fRdSin@OcussediMaes SICEMI mlcﬁ'ibwﬁve rnmﬂo) tg §9(ada,é’d)q Y and held for 5

s, TR AR G55 ER T b LAY Bt

diluted with fEtd)A"cfb%devéahéa wmi m Naédoggmo gad satemsabaqubhes NaCl The
solution is re- | ed

organic layegisdirissl (MgﬁQgL)cgym@é?pqi 6ptpf§ntrgtegoln8er rfguie%fs)urer to give a
brown sofldd§8e cgﬂig %};& 1§@Lr§’ﬁécp6‘ve5 siika(EaD&EQeptank, lo@aditnt 1:1 to 1:0) to

unf ocus CEM m crowave reactor_ to, 190 %8(&4
afford 8.6/¢ emv/ lyéd1d) diﬁthe aeswe@mosnpouné ap e OrangA splid A Mg (400 MHz,

CDCly) sgﬁgxgsuf (1"‘h I dzﬁoi]%é‘ Cﬁﬁ?glnd‘dﬁagghée Zﬁi&‘?ﬁjd J=22Hz),5.10 2

H, s),SONQZ@ﬂ% IO ans: mat37dedHRqueous Nadl . The organic
| ayer 1s dried (MgSO4), filtered and concentrated
under reduced pressure to give a brown solid. The

P&?)H% gﬁ?f'%dj HiR- &Hﬁylg)k%yﬂuﬁfe-’!ﬁbﬁﬂbﬁﬁyl(dﬁdﬂ!\@)hém arelution of 3,5-
bxS-benzyloxy-pyrldme—2-carbomtrlle 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. HCI until
the pH is between 1 and 2. The precipitate that results is collected by filtration, washed with
H,0 (10 mL) and dried overnight in a vacuum oven to afford 30 g (quantitative) of the desired
product as the hydrochloride salt. 'H NMR (250 MHz, DMSO-dg) 8 ppm 8.02 (1 H, d, J= 2.4

Hz), 7.29 - 7.53 (11 H, m), 5.96 (1 H, br s), 5.28 (4 H, s). HPLC-MS: m/z 336 [M+H]".

Preparation of {(3,5-bis-benzyloxy—pyridine-Z-carbonyl)-amino]-acetic acid methyl] ester
(3): To a solution of 3,5-bis-benzyloxy-pyridine-2-carboxylic acid HCl , 2, (8.06 g, 21.7 mmol)
in DMF (100 mL) at 0 °C under N; is added diisopropylethylamine (11.35 mL, 65.1 mmol), 1-
(3-dimethylaminopropyl)-3-ethylcarbodiimide (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 NaHCO; and saturated aqueous NaCl. The organic layer is dried (MgSOs), 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% vyield) of the desired product as a
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10 afford 8.6 g (94% yield) of the desired conpound as
an orange solid. tH NWVR (400 WMHz, CDC 3) 8 ppm 7. 96
WO odd/0d25¥82. 2Hz) , 7. 25-7. 37(10H, m, 6. 78(1 H, d, PAFUR2D7/014832
Hz), 5.10 (2 H, s), 5.03 (2 H s). HPLC-Ms: mz 317
[ MtH +. Preparati on of
3, 5=bi s- benzyl oxy- pyri di ne-2-carboxylic acid (2): To a
solution of 3,5- 15
bi s- benzyl oxy- pyri di ne- 2- cgpbonltrlle 1, (26.0 g

ctow oo AR SRR oS SRS S st - 1

Hz), 738 €f. 144”62@1 o) 726 -3y $8 HITRS, 685\(&MH, d, Us=z e esl 14 ZIEr, ), 5.03 (2
reduced pressure and the resulting su spension is

H, s), 4.1842 d1.fd, elp Wothiz)e 3488 (3 Hes)- FRLE-MPhva/ZA07 M B ween 1
and 2. The precipitate that results is collected by
filtration, washed with H20 (10 nlL) and dried

Pmperamogmf [(ms-dlhb@c@mqpmne-ﬂ@amdwﬂ)darﬁmo@-acetxc acid methyl ester (4):

Toa soh&@aig%%l Of t he es r%fgéghﬁgggﬁée&% Oagich%ethgl ester (3.50 g,

8.62 mm8l)®t2MéD]H’.| (ldO mL‘-) 1QadkiedHZ)% PA/C@®.3507g,3B8¢Zkmbl) am}l thére@btion

mixture s&}-@gﬂ.}rgl%: 2 amlospger{a of ﬁz at 2‘oonl{| IgzaLn%el\rlgt:urerq‘ozr 1%31160u[‘ IVH-’H‘]e-|-s'uspension is

filtered throdgR dRlife"Mamdth®Ritrapy Edridei@atdd ﬁﬂﬂ&%&lﬁéed%sfsﬁﬂe Thaethwle
ac:lg net hyl ester bﬂp To a sol uti

material i3, parifiest ayen sijica (e éizﬁbsza@a%’o&;ﬁv |5c’°)ée péford] 95 gfquantitative
ity {8y Bl Iy o, . SO ag0he 408 o 7.2

(1 H, d, Smal4 Hz}, 6.33B¢1dH b t vy R dniln)o pr08 (2 1E).-s3- 64 (3 Hash SHALCHMR: m/z 227
B&Hﬂ*'(EDCI) (6.23 g, 32.6 nmol) and 1- hydroxybenzotri azol e

[ ]'(H(Bt) (0.294 g, 2.2 mmol ). The solution is stirred

for 5 m nut es and glycine nethyl ester hydrochloride

(4 mmol ) i s added Therectlonls | oyed :
Pf@arwfiﬁwv%-%@m%bwsm bR By e - $R oo D- amino}-

acetic acgiaﬂ‘éth TB&ef @C oW ot o BE [(§5-F?Fil{)1dr y- ﬁy§&n§@é‘&9&r§ﬁ}—@ﬂmo]-
under reduced pressure then | ut ed

acetic acigamntby] asten 4s 6l 9T &t H62 rramlb memm@ addedr at ed
T, °
dusopro@ﬁ%{tﬁgfréé‘ahgﬁgIPE 1H5AP 9 unggf liﬁlg%cg% e (MR to 0 °C and M-

ahtrated pressure to
phenyl tmﬂhiamdle&laynethllfmmmid (3t32ag, 9. 3yunl) fsi asidedy Fhe msmltm solution is slowly

Et OA t. 1:1 ff
warmed {50l el THe reavatr Bl 1558uR sl g Buppoved
under redR{GEd PoAR(rd MUABS erude thayeridl ®sl\pm11ﬁed Oldr MMR&((E@AMHzxane 1:4) to

atford 2§75 (7% YighD of irsgiebifed hpcpos s amygtt-wiks solid M (§9o Mz,
CDCls) @pmﬁﬁ@ 61111{%2 9'27§rHZ t6J#'3)5 H§ 13403((261 il d SL 252 193, 028 (1 H,d,J

"22HZHF‘LZ§(\BH 2= 45057H[ZM43|r§2+(3 15, s?rHB CaMS;m/af359 [M+H]
[ (3, 5-di hydr oxy- pyri di ne-2-carbonyl)-am no] -acetic
acid nethyl ester (4): To a solution

PEGrfidn o 16+(23iblory-gyny idleydRoryaplaodint - arboml}-awnacaceti ac

ey o SRt bl S R B o

pyridine22&Gbo@y1)-afixd ) dcetis heil rr@dhjzll’ﬁéfﬂf $,I”(0 30 s8enmod) inH4-dioxane (10

t ture f
L) at 94T (PRGOS B Noop PGS AW aeny PPy id (0136 £, 126 mumol),

Pd(dppf)‘g,g{]gfr?di)‘ég Qt@dOWﬁIﬁ{olj' mﬁibﬁ'()e@%%@ .92TiAéhdt). Upie: Sulting suspensior.

Is purified over silica OH: CH2Cl 2 gr adi ent
is heatedjigvat spaBghtubeatd 6 fbr 1 6dwurs. (Ajlierthisttime,\the mixture is cooled to room

temperature and concentrated under reduced pressure. The residue is then treated with 1M HCI

(1 mL) and diluted with EtOAc. The organic layer is separated, washed with H,O, saturated
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yield) of the desired conpound as an off-white solid.

"H NWVR (250 MHz, MeOD) 8 ppm7.62 (1 H, d, J= 2.4
wokzdes/08268 (1 H d, J= 2.4 Hz), 4.04 (2 H, s), PBTAA2((03/014832

H s). HPLC-Ms: mz 227 [MH +. 15 Preparati on of

[ (3-hydroxy-5-trifluoronet hanesul f onyl oxy-pyri di ne-2-c

arbonyl )-am no]- acetic acid nethyl ester (5): To a

sol ution of

[(3,5- dihydroxy pyridine-ZJ%arbonyI)-anino]- acetic

sancons ST eSS Bty BT S v

silica (B AX: éPthne 3: 7%: eTHE rebulfisg k&lmaltﬂcbrpaamzé‘d &ioeh Bko,ptyeepthne to afforc
trifluoronethansul fonimde (3.32 g,

0.143g (26 vieldrofethe desirad epampaynd as 8150 Jogless %RMC& EM@% {99 Mgz, CDCL;) 3
t n K a 1
oo 11300 STRSE 15, 225,71 608 198 80,294 pipnlo 2R . 79
- 7.42 (2&hadn), AS4c+ T8 @ (2, en), 4120i(2 Hydy 7 569 HZ\),efr 7613 He a) HPLC-MS: m/z.
(Et OAc: hexane 1:4) to afford 2.27 g (73%yield) of
the desired product as an off-white solid. '"H NMR (400
oce@l¥d ditlivePRNSchémt 7 cad bElmalifieBby Zulﬁshtdnlmg in sﬂep (f) other
5. (1 H d, J= 2.
reagents fory3- p&l})tog{mgxlb@gomp agd yonélrgltmg)exaglpief %néufip 4§5hlorophenylboromc
acid, 2- chPo%%ylb@@m@ a8id| Wﬂo?oph%%rlgﬁl%ﬁ?d adid mﬂgﬁrophe%ylboromc acid, 4-
r

(3-chl oro-phenyl ) -3-h OXYy- %_ di ne- 2- car bon
ﬂuorophqﬁlyibt})matoeqql@ ?amegmylp}tqnmhor(ggq @:pld( pethﬂpberwé@qgg@&md and 4-

Inﬂhwplﬁz?'gﬁ{ﬁ});g&g%{%-trifluoronethane-sulfonyloxy-

pyri di ne- 2- car bonyl ) - am no] - acetic acid nethyl ester,

, .30 g, Q.84 mol 1

i e Thgte B B b R B g o B 08 i e
aspect 0BChtdgdr§. IIHGh@prebet@istiaduye. 30 Pd(dppf) Cl2 (0.068 g,

0.0084 nmol) and K3PO4 (0.195 g, 0.92 nmol). The

resulting suspension is heated in a sealed tube at 85

C for 16 hours. Aftercithis tinme, the m xture is cool ed

to room tenperaturg~and concentrated under reduced

pressure. The residy hen treated with 1IM HO (1

m.) and diluted with Et h) Th rganic layer is

separated, washed with H2 ed WO 2008/ 002576

PCT/ US2007/ 014832 21 aquwous NaCI and concentrated

(esr¢el Chﬁ&‘aﬂﬁ@r@mgﬁ%k&&-p H&ﬁn&ﬂé@ﬂ)oﬁﬁﬂe‘fmﬁbﬁ iagetidi4did hiRhyl ester:

over silica t'ane e resulting solid
"H NMRc@#Q0BdHe qacama prsd 111 r76rhl E. oA $ept Hnb Jro5afioy 823 (1 H,d, J=1.8

3Ry eld f S :

o), 7485 1AL Y AP G B0 RiE ™ %%@3#9%*53% 18- HFLC
MS: m/A 32 IHM-SH]". 8. 36 (L H t, J=5.7 H), 8.24 (1 H, d,

1.8 Hz), 7.50 - 7.53 (1 H m, 7.39 5 - 7.42 (2 H, n)

7.34 - 7.37 (2 H m, 4.20 (2 H d, J=5.9 Hz), 3.76

(3 H s). HPLC-Ms: mz. The procedure outlined in

Schenme | can be nodifjed by substituting in step (f)

ot her reagents for hIorophenbeoronic aci d.

Non-limting exanpl e yCTSUL

aci d, 2-chl orophenyl lor o

2-f 1 uor ophenyl boroni c aci

acid, 4 10 fluorophenylboronlc aci d

#912Gh)eronbegylhdriysreyaRyrifines2 rathopy Brarmipob sicstis acid methyl ester:
'H NMRE0D MBRIMEOD) § 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]".

N
v

quorobhenbeoronlc
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nmet hyl phenyl boroni ¢ acid. The follow ng are further
non-limting exanpl es of conpounds enconpassed w thin
woiomioo2sgepect of Category | of the present di BChasSmo0e/014832
15 0 Y N-~OCH3 OH
{[5-(4-Chl orophenyl) - 3- hydr oxy- pyri di ne-2- car bonyl ] -am
i no}-acetic acid nethyl ester: 'H NVR (400 MHz,
CDA 3) S ppm11.77 (1 H, 3)22 8 36 (1 H t, J =55
Hz), 8.23 (1 H d, J =1.8 7.44 - 7.49 (2 H m,
7.38 - 7.42 (3 H ®, _4.20 (2 , d, J =5.9 Hz), 3.76
(3 H s). HPLG 20 n’iz 321 [I\/H-H]" NO C | OCH
OH 0
{[5-(2-Cnhl orophenyl ) - 3- hydg i ne-2-carbonyl ] -am
i no}-acetic acid net hyI “TH NVR (400 I\/Hz,
MeOD m 8. 10 ( f 7.46 %
{[5-4- ugropgewl)qg)hydrquggymdme—g5ca(lzpnpql qﬁuno}l ap tl? 201f1| methyl ester:

oo PR b SR A ASTFE s gy -2

Hz)755@765(2H m),7.49 (1 H, d, J = 21Hz)717 7.27 (2 H, m), 428 - 432 (2 H, m),

a0 BN BRI L2 0 P A et

chA3) Sppm11.88 (1 H s), 8.48 (1 H t, J =5.6
Hz), 8.33 (1 H d,J =21 Hg), 7.55- 7.65 (2 H ),
7.49 (1 H d, J="% 7.17 - 7.27 (2 H ™, 4. 28
2432 (2H m, 5 3 s). oHPLC- M iz 305
[MeH +. HBC / \ 1 IN H Ol OH O

3

OH O

[(3-Hydroxy-5-(4-methylphenyl)-pyridine-2-carbonyl)-amino]-acetic acid methyl ester:
'"H NMR (400 MHz, CDCl3) § ppm 11.72 (1 H, s), 8.36 (1 H, t, J = 5.1 Hz), 826 (1H,d,J=1.8
Hz),7.43 (2 H,d,J=8.0 Hz), 7.40 (1 H,d,J=1.8 Hz), 7.23 (2H,d,J=8.1Hz),4.19(2H, d,J
= 5.9 Hz), 3.75 (3 H, ), 2.35 (3 H, 5). HPLC-MS: m/z 301 [M+H]".

SN 0o

| P
/ OCH;
OH O

{[3-Hydroxy-5-(4-isopropylphenyl)-pyridine-2-carbonyl}-amino}-acetic acid methyl
ester: 'H NMR (250 MHz, CDCl3) 8 ppm 11.88 (1 H, s), 8.54 (1 H,t,J= 5.6 Hz), 8.38 (1 H, d,
J=1.8Hz),7.55-7.60 2H, m), 7.54 (1 H,d,J=2.1 Hz), 7.36 - 742 (2 H, m), 430 2 H, d, J =
5.8 Hz), 3.85 (3 H, 5), 2.93 - 3.07 (1 H, m), 1.33 (6 H, d, J = 7.0 Hz). HPLC-MS: m/z 329
[M+H]".

| Y o
7 {}\)]\oa{;
OH O

{[5-(4-Ethylphenyl)-3-hydroxy-pyridine-2-carbonyl}-amino}-acetic acid methyl ester:
'H NMR (250 MHz, CDCl;) & ppm 11.86 (1 H, 5), 8.51 (1 H,t, J=5.8 Hz), 8.37(1 H,d, J = 1.8
Hz), 7.56 (2H, d,J = 8.2 Hz), 7.53 (1 H,d, J= 1.8 Hz), 7.36 2 H, d, ] = 8.5 Hz), 4.30 (2 H, d,J
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[ (3- Hydr oxy-5-(4-net hyl phenyl ) - pyri di ne-2-car bonyl ) -am
i no]-acetic acid nethyl ester: 'H NVR (400 MHz,
waRasaN286 ppm 11.72 (1 H s), 8.36 (1 H t, J rCHUS2007/014832
Hz), 8.26 (1 H d, J =1.8 10 Hz), 7.43 (2 H d, J =
8.0 Hz), 7.40 (1 H d, J =1.8 Hz), 7.23 (2 H, d, J =
8.1 Hz), 4.19 (2 H d, J =5.9 Hz), 3.75 (3 H s),
3 (3 H s). HPLC Ms: rri22301[|\/Hr|—|]+. N O / OCH3

s SIS S B TR O

[M+H]CDC|3)8ppm1188(1H s), 8.54 (1 H t, J=
Hz), 8.38 (1 H d, J—18Hz)755-7.60(2Hn)
7.54 (1 H d,J=2.1 Hz), 7.36 - 7.42 (2 H n), 4.30 (2
H d, J 5.8 H), 3. 3 H s), 2.93 - 3.07 (1 H, m),
1.33 (6 H_d, J =7 HPLC- M5 miz 329 [MeH +

xNO | 'OCH3 20F61.1 Of 4

{[5-(4-Et hyl phenyl) - 3-hyd ﬁyT)l‘Hbcme- 2-carbonyl]-am

no}-acetic acid nethyl ester:o 'H NVR (250 WHz, CDC 3) -

[(S!v ﬂ&moé&r Hﬂt‘f@)roﬁﬂethﬁ-?ﬁgny(ﬂ- ghditne ﬂcarbénﬁ] la'ﬂﬁncs}sa&?xc acid
methyl ese( 1'HHNMR (256:MHz, &’:119@93) 3Ppd 51 ()lz(HH d) 834&(1815, Fr)6.1 Hz), 8.37

(1H, 4 é%ﬂ%ﬁ 7'4603’ ggi %\gﬂzgo?gggg%% ECE P?—Fz?oléf’(}flé‘"’ﬁﬂz% 8 Hz),
3.86 (3HLS$JHPBchst m/?355 fM6Hiz) . HPLC-M5: miz 315 [ MkH] +.
F3SC\ -NO/ Nv OCH3 OH OS5
{[3-Hydroxy-5-(3-trifluoronethyl-phenyl)-pyridine-2-ca
rbonyl ] -am no}-acetchg=acid nethyl ester: 'H NVR (250
MHz, CDCI3) S ppm 11 (LH s), 848 (1 H t, J =
6.1 Hz), 8.37 (I Hd, 1. 8Hz),, 7.§60- 7. 92(4H, m), 7. 54( 1
Hd,J=2.1 Hz),4.31 (2 H, 5" pcH; 3.86 (3 H, s).
HPLC-MS: mz 355 [MrH +. N& Noyy O Lr/ Nv _OCH3 10

{ B'-'(ép-Cyanophenyl)-S-hydroxy-pyridine-2-carbonyl]-amino}-acetic acid methyl ester:
'H NMR (400 MHz, CDCl3) 8 ppm 11.83 (1 H, s), 8.36 (1 H,t,J=5.12 Hz), 8.26 (1 H,d,J =
1.83 Hz), 7.70 - 7.75 (2 H, m), 7.62 - 7.66 (2 H, m), 7.43 (1 H,d, J=1.83 Hz),4.21 (2H,d,J =
5.49 Hz), 3.76 (3 H, s). HPLC-MS: m/z 312 [M+H]".

NC SN 0o
OCH,
OH O

{[5-(3-Cyanophenyl)-3-hydroxy-pyridine-2-carbonyl]-amino}-acetic acid methyl ester:
'"H NMR (250 MHz, DMSO-ds) 6 ppm 12.30 (1 H, s),9.51 (1 H,t,J=5.8 Hz),8.55 (1 H,d,J =
1.8 Hz), 8.32 (1 H, s),8.14 (1 H,d,J=8.5Hz), 789 (1H,d,J=7.8 Hz), 781 (1 H,d,J=1.9
Hz), 7.68 (1 H, t,J = 7.8 Hz), 4.06 (2 H, d, J= 6.1 Hz), 3.63 (3 H, s). HPLC-MS: m/z 312

[M-+H]".
HoN Sy
T%um
OH O



{[5- (4- Cyanophenyl ) - 3- hydr oxy- pyri di ne- 2- car bonyl ] - am
no}-acetic acid nethyl ester: 'H NMR (400 WHz, CDC 3)
wé 2p3rmist6 83 (1 H, s), 8.36 (1 H t, J = 5.12 PeY/usd02614832
(1 H d, J = 1.83 Hz), 7.70 - 7.75 (2 H m, 7.62 -
7.66 (2 H m, 7.43 (1 H d, J =1.83 Hz), 4.21 (2 H
d J = 5.49 Hz), 3.76 (3 H s). HPLCGMs: mz 312
[N%ku+ 15 NC\ NHH O/ q v "OCH3 COHO
{[5-(3- Cyanophenyl) 3- hydré& pyrldlne 2-carbonyl ] -am

Eﬁv%b‘a:&%a%oy n}_'geégﬁrjgxy_]pyg?mef -gar egs(flﬁlanpr'}/'_gaceng agid methyl

ester: }fk]MR%zéiﬁmiz |ﬂ)M§O ei(,)ﬁ_/ppln 8. Bb)u HBsfSZb :(41%1%, §)1) 63(7);&) 8.61 (1 H,
d,J=1 &IﬂZ)-IS 255 (IJH’—S)18981©H3‘|£)7 $) 7: 9%5(2 I‘L tHI —18 1 iz, 773‘8(1&1) d,J=1.7 Hz),

7620 455 i oS A TS P v

5 330 [M+PAT/ US2007/ 014832 24
{[5- (3-Car banoyl phenyl ) - 3- hydr oxy- pyri di ne- 2- car bonyl ]
-am no}-acetic acid nethyl ester: '"H NWR (250 MHz,
DMSO-d6) S ppm 12. 30 H, s) 954(1H t, J =6.0
Hz), 8.61 (1 H @ 829(1H s), 8.18

(1 H brs), 7 08 (H 3 ;g 7.84 (1 H, d,
3 =1.7 W), N OFIZJ), 7.53 (1 H, br
s), 4.12 (2 H, i SN ) © 3.69 (3 H s). HPLC MB

( M-Hydr&(}agq%(wﬂrﬂ)ﬁdmé)lNhrb@lﬁ)heﬁy%;@c{n{néﬂ ~daptebhgKyarhino)-acetic

- [3 - 1 d -
acid methgkses M IR ASOM B CBICH Srem b SAFL Skl #b§L HebicS 3 Ho),

10 8351 }?%J),E( W(f‘ g?@f L%'(M)%Qs'{&'ﬁ, d?ﬁ)?oﬁ)é BaPPm H8H), 3.64 -
376 2 Hym). 3 PR 3 55;«; I-L;)m), 1,847 2.07/(4786, 12 HPL@)-Mszmﬁa 3%4: [M+H".
J =57 H), 3.83 (3 H s), 3.64 - 3.76 (2 H n), 3.42
- 3.55 (2 H n), 1.84 - 2.07 (4 H m. HPLG-MS: nifz

384 [ MeH] +. VNNVSL/ k' -3

({5-[3-(Cyclopropanecarbonyl-amino)-phenyl]-3-hydroxy-pyridine-2-carbonyl}-amino)-
15  acetic acid methyl ester: '"H NMR (250 MHz, CDCl3) & ppm 11.80 (1 H, 5), 8.45 (1 H, brs),
8.29 (1 H, s), 7.65 - 7.88 (2 H, m), 7.29 - 7.60 (4 H, m), 4.18 - 4.31 (3 H, m), 3.83 (3 H, 5), 1.05
-1.17 (2 H, m), 0.81 - 0.98 (2 H, m). HPLC-MS: m/z 370 [M+H]".

Tz

OH O

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

&
N\/ I rl H
HN-N =~ N

OH O

OCH3

25 ({3-Hydroxy-5-[3-(2H-tetrazol-5-yl)-phenyl]-pyridine-2-carbonyl }-amino)-acetic acid
methyl ester: 'H NMR (400 MHz, DMSO-ds) 8 ppm 12.33 (1 H, ), 9.55 (1 H, t, J = 6.1 Hz),
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({5-[3-(Cycl opropanecar bonyl - am no) - phenyl ] - 3- hydr oxy-
weRoisdiozge 2- car bonyl }-anmi no). 15 acetic aci d RrerThgkoo7/014832

ester: "H NWR (250 MHz, CDCOI3) 8 ppm 11.80 (1 H, s),

8.45 (1 H, br s), 829 (1 H s), 7.65 - 7.88 (2 H,

m, 7.29 - 7.60 (4 H mM, 4.18 - 4.31 (3 H m, 3.83

(3 H s), 1.05 - 1.17 (2 H. m, 0.81 - 0.98 (2 H m.

HPLC-Ms: mz 370 [ MtH| +. I%g fol |l ow ng heteroaryl

8.62 (1 H?Ei PLU RS PEIME, SRR S, B2 =00 PLSREOS T H 8 - 8.1 12), 7.83

(1H,d, J&yaBCHi)hEW'()fﬁ-thyﬁlﬂcE(szyfr]JZC(Qrmd’,J@aﬁ haix)l, 3 -6ar(B ih)s). HPLC-MS:
acetic acid nethyl ester by treatnent with
m/z 355 El\flﬂﬁt hyl silyl azide and di-butyl tin oxide in DVE and
heating the mxture to 140 C, 150 W 200 pSI in a
m crowave reactor. N1 HN N NAOCCH3 OH O
Fox the pyenasss ofxiqsgribing synthetie Bletindg ermﬁr?émqtalpﬁybgwqﬁ &f the

compounggggp%ﬁlh%é@gea@?%lﬁ% i‘g' gS ?ﬁt ||j|y| S)F_‘St Sr 55' I(—IlNgR N

= 6.1 Hz), WO 2 76 PCT/dJSZOO?/ 014832 25 8.62

(1H d, J—18Hz)]8 3(% 8.14 (1 H d, J
. QCHZSS (1HdJ

7.9 Hz), 8.05 (1 H &
1.9 Hz), 7.76 (1 H t, by $7.8 Hz), 4.12 (2 H d, J =

. 6.1 Hz) HPLC- M5;. niz
wherein R i ‘i‘rﬁégé%%*ﬁdd’éé‘ﬁ"}bﬁ?‘wée hgieoan Tosorb s examples of
which ar@B&IcH8Ed EPARIL IERIBRBEowf the conpounds of Fornul a
(I') have the formula: NHJ~ N\ OCH3 OH O wherein R
units which are substituted or unsubstituted
heteroaryl, non-limtingrgrgamfes of which are

described in Table Il herein e ow. 10 TABLE 11 . R
Ng. Ro.49 pyr|d|R-2 yI 8 Nu.azol - 2y| BO
R Y o M I S U
50 pyridin-3-yl 59 thiazol-4-yl
51 pyridin-4-yl 60 1,2,3,4-tetrazol-5-yl
52 pyrimidin-2-yl 61 [1,2,4]triazol-5-yl
53 pyrimidin-4-yl 62 imidazol-2-yl
54 pyrimidin-5-yl 63 furan-2-yl
55 isoquinolin-1-yl 64 furan-3-yl
56 isoquinolin-3-yl 65 thiophene-2-yl
57 isoquinolin-4-yl 66 thiophene-3-yl

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)phenylboronic acid, 3-(imidazol-2-yl)phenylboronic acid,
4-(imidazol-2-yl)phenylboronic acid, 3-(furan-2-yl)phenylboronic acid, 3-(furan-3-
yl)phenylboronic acid, and 3-(thiophene-2-yl)phenylboronic acid.

The following are non-limiting examples of such compounds.
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52 pyrimdin-2-yl 61 [1,2,4]triazol-5-yl 53
pyrimdin-4-yl 62 imdazol-2-yl 54 pyrimdin-5-yl 63
wouo@mo2s7gl 55 i soquinolin-l-yl 64 furan-3-yl PCBAIS2007/014832
i soqui nolin-3-yl 65 thiophene-2-yl 57
i soqui nolin-4-yl 66 thiophene-3-yl The conpounds
enconpassed within the conpounds described i medi ately
above can be prepared by the procedure outlined in
Schenme | and described in anpl e 1 herein above. 15
The procedure outlined in Scheme | can be nodified by
substituting in step,(f) other reagents for
3-chl orophenyl bororfi cjacid. Non-limting exanples of
substitutes includeNs- yazol - -yl)phenylboronlc
acid, 3-(thiazol-4-yl)p aci d,
4- (thiazol -2- yl)phenyl bgporic aC|dh
[(é Iﬁ{/cﬂbﬁ?-‘?k 3djbi)SHl&ﬁignﬁloﬁfﬁdhm)carﬂﬁlbﬂiacetlc acid methy! ester

| m dazol | boronic acid

'H NMR42%(|’) Mz PCh) gppgh toHop), 8- 87d(ldL, d, = 1.7 Hz), 8.70 (1 H, dd, J =
id f

48, 1.6 })i’;@) pﬁéggr‘% 5%’}0%] Brkeﬁ%)! S%@ZQ 1, £ 1.9%AH 46201 %, 204, 7=8.0,23, 1.7

Hz), 7.5 13 (Hhd, dph &:19¢H2); J4¥ ih &hiddpl o1 4a8%;i007 HzY,He2 & (@ HodyiJrg 5.8 Hz),

r =L Qi £s of such conmpounds. WO
333(3}@68&%8‘8‘5%‘?@%@%%%’3@%14832 26 i OCHE OH O

[ (5-Hydroxy-[3,3"]bipyridinyl-6-carbonyl)-am no]-aceti

c acid nethyl ester _H NWR (250 MHz, CDCl 3) 6 ppm

11.80 (1 H, s), 7 J=1.7 Hz), 8.70 (1 H,

dd, J = 5 4.8, L t, J = 5.8 Hz),

8.33 (1 H, d, J . H ddd, J = 8.0,

2 3 1 7 Hz) 7.51 (1 HLdJ 3 = 9 He), 7 45 (1 H

= 7 Hz

[('§ éfyd{qz%P %Bblpmrdlwscawzomgﬂgnp%ﬁeﬂc agjd 1 T%@:Lestefaﬁ NMR
(250M}l?(§%q_6)d§p&m870 8f%|(2p§1“rn 49(1}{ %4 bgnSyH)z)_, 7.72-7.92 3 H, m),
7.31 - 7.3%¢et| m) 2628 (hE Ayl =6 He), 3. 8—3(I3I\I‘R s)( HBDCMMB; n@@& Ms-H]".

ppm8.70 - 8.79 (2 H n), 8.49 (1 H t, J = 5.8 Hz),

7.72 - 7.92 (3 H m, 7.31- 7.39 (1 H n), 4.28 (2

H d, J = 5. , 383 (3 H, s). HPLC-Ms: miz 288

[MeH +. / N N=\ ~ .

Il = 00
\
I
ol
H
I

OH O

{(3-Hydroxy-5-pyrimidin-5-yl-pyridine-2-carbonyl)-amino]-acetic acid methyl ester: 'H
NMR (250 MHz, CDCl5) 8 ppm 11.90 (1 H, s), 9.32 (1 H, 5), 9.00 (2 H, s5), 8.45 (1 H, brs), 8.34
(1H,d,J=18Hz),7.53(1H,d,J=18 Hz),429 (2H, d,J=5.7 Hz), 3.84 (3 H, s). HPLC-

MS: m/z 289 [M-+H]".
N
.
I u
éj\gkrb}\imﬂ;
OH (8]

[(3-Hydroxy-5-isoquinolin-4-yl-pyridine-2-carbonyl)-amino]-acetic acid methy! ester:
'H NMR (250 MHz, CDCl3) & ppm 11.80 (1 H, s), 9.38 (1 H, brs), 8.51 (2 H, t,J = 5.7 Hz),
8.27(1 H,s),8.13 (1 H,d,J=7.2Hz),7.67-7.93 3H, m),7.51 (1 H,5),431 (2H,d,J=5.7
Hz), 3.85 (3 H, s). HPLC-MS: m/z 338 [M+H]".
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OH O 15
[ (3-Hydroxy-5-pyrimdin-5-yl-pyridine-2-carbonyl)-amn
wohemmeri7e acid nethyl ester: "H NWVR (250 MHzpCcODSk®Y/014832
6 ppm11.90 (1 H, s), 9.32 (1 H s), 9.00 (2 H, s),
8.45 (1 H, br s), 834 (1 H d, J =1.8Hz), 7.53 (1
H d, J =1.8 Hz), 4.29 (2 H d, J =5.7 Hz), 3.84 (3
H s). HPLC Ms: niz 289 [|\/H—|]+ N OCH3 20 CH O [(3
- Hydr oxy-5-i soqui nol in- 42yl - pyri di ne-2-car bonyl ) - am
no] -acetic acid methyl ester: 'H NWR (250 MHz,
CDdl 3) 6ppm11 80(/)]:}, s), 9.38 (1 H br s), 8.51(2
H t, J =57 : Ié , 813 (1 H d, J =
72Hz)767-7.93(3 ; (1 H s), 4.31 (2
= 5.7 Hz), 3.850630H, s : HPLC-I\/S m z 338

[{%M;ﬂ;rsxy %Wzgegggﬁ@&pgﬁ@z EETUASRUNTAER s e
NMR (25[«19&1-1;;@13»@55) 5 pphi Hiz&0 (12Hys); G7i(diENel 2=chS Ginys.39 antinbi s), 7.93

a1, 4,528 3o 0 O - §§%$z><aiﬂ<1%5253‘1’ efin 338 tpa 3 5.8 1)

378(3H‘|s)*l{P1§0:»M§§ 8% 2dd[NkEgh. J = 3.3 Hz), 7.78 (1 H d, J
. Hz)743(1HdJ=3.2Hz),4.22(2H,d,J
=58Hz) 53.78 (3 H s). HPLC-Ms: nfz 294 [ M+H] +.
ARHCE Slerthal Beornl B9R1 RrPouh Ao PATRRATY  MepTBEgMefpmpounds
having theHo@Mald: wherein R units which are substituted or
unsubstituted pheny n-limting exanpl es of which
are described in Tab I'™N  her ei bel ow. TABLE |11 No.
R No. R 67 2-fluoro Oki{am)yl phenyl

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

are described in Table III herein below.

TABLE III
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)pheny!
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
79 2-ethylphenyl 103 | 2-(piperidine-1-carbonyl)phenyl
80 3-ethylphenyl 104 3-(piperidine-1-carbonyl)pheny!




68 3-fluorophenyl 92 3-carbanoyl phenyl 69
4-f 1 uorophenyl 93 4-carbanoyl phenyl 70 2-chl or ophenyl
wO40®B/00zz6r i di ne- | -carbonyl)phenyl 71 3-chl or epinaisgi07/014832

95 3-(aziridine- | -carbonyl)phenyl 72 4-chl orophenyl

96 4-(aziridine- 1 -carbonyl)phenyl 73 2-cyanophenyl

97 2-(azeti di ne- 1 - car bonyl ) phenyl 74 3-cyanophenyl

98 3-(azeti di ne- -carbon%% phenyl 75 4-cyanophenyl

99 4- (azetidlne I-carbonyl) henyl 76 2-met hyl phenyl

OS] —4

ST bor ‘Fﬁw h ﬁ? mljge ébii py ?:r SF ek HiFY ‘dﬁéﬁ'g%rbégﬂmwgnyl
82 8 ﬁnﬁﬁb&}ﬁbw@mw 10@6 4{(pyrr olz-@bétsfidmlﬂanhﬂﬁyi ) pheny

9 2- et hvlphenvl 1103 2. nl peri dine-

p carbonyl )y pheny
83 B0 Bmestheyyphenyy| [1040B- (pi per @l@éeWIWBWPybhenyl

AN

34 vw‘ﬁﬁ‘% 00 dngdw”;l‘l?%‘ 077 Ul%q‘é%env a’?ﬁn‘éﬁhﬁ{eﬁyﬂ phenyt

i ne arbonyl)p

85 P- nﬁt&boomhem;yll 1061m(dcet yk(amanegqnbmr)yhmnﬁﬁphenyl

vinh 2 el

36 s eRuBRenY 1po R0 Joot STGINACCERSM pmiaphen!
87 'GMMW@%BMI 10p Ziiethanacceftﬁaec,ﬁrmyl%mi%nyl 86

R- ot hoxvphenvl 11 3- (etlthanecar honvl

88 42e¢snmr9mn§n¢nﬂ11 1Zet h&ﬁ@@é@mena}neamh@ay IAQIPhergd
5| TR 17| Soclgsggorsirinopten

90 BA-Bo-oppoyheidny| 1143 4 (cyclopropanecarbonylamino)phenyl
S—{-eyel-opropanecarbenyanm-ne)ypheny—>96
4-i so- propoxyphenyl 114
The CEXBbRRISQARIE TS 18RRI AB HDLPE €AY be phpafediBOMB @pocedure outlined
descr i bed |nned|atelg above can be prepared by the
i

in SchemgIhaedidessribed in Esampler?- Schene 11 and described in
Exanple 2. 5 Schene Il CJ A I NONO Nv OCH3 |
N~OH OH O OHO
S : Scheme II
c1 cl
| SN g 0 _— | >N y 9

& N\/B\OCH3 7 N\V/H\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 {[5-(3-chlorophenyl)-3-hydroxypyridine-2-carbonyl]amino}-acetic acid
(7): To a solution of {[5-(3-chloro-pheny!)-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 (MgSOy), filtered and re-concentrated

under reduced pressure. The crude material is triturated with a small amount of MeOH to afford
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6 7 Reagents and conditions: (a) NaOH, H20/THF; rt, 1
hr. 10 EXAVPLE 2
wO[2808(08232h| or ophenyl ) - 3- hydr oxypyri di ne- 2- car beayiusamirni4832
o }-acetic acid (7) Preparation of
{[5-(3-chl orophenyl) - 3-hydroxypyri di ne-2-car bonyl ] am n
0 }-acetic acid (7): To a solution of
{[5-(3-chl oro-phenyl) - 3-hydroxy-pyridi ne- 2- carbonyl ] -a
m no}-acetic acid 15 nmethy? ester, 6, (0.163 g, O 509
mmol) in THE (5 nmL) is added 1MNa(]—I 1.5 m
0.10 g (64%0iidld) effthie dpsiradaueducs as sicglasless sqlid: r g’dNMR KWHZ MeOD) &
ratyr r, ,h JNG i fal PLC-
pom 831 (FIPE P3Pl 4 Q. IR S0 FpBT 08 (AEME, JiFFCH. 9. HPLC
MS: m/z 3dMeH]pressure and the resulting solid suspended in
CHC13:i so-propanol (1:1), filtered and the filtrate
dried (MgSO™4), filtered and re-concentrated under
TSN PaRTaHAE nohbemitingdexafplat i al is triturated
with a small anmount of MeOH to afford WO 2008/ 002576
PCT/ US2007/ 014832 29 0.10 g (64%yield) of the
desi red product asc orless solid. IHNWR (400 MHz,
MeOD) S ppm8.31 (1 d, J—18Hz) 7.47 (2 H d, J
= 1.8 Hz), 7.30-7.65 CAH] n}, 4 (2H, s). HPLG M
mz 307 [MtH +. 5 The fol @' o urt her
nonlirritingexarrples Cl o I I -NH NOH OHO
he ©8yid] 4R MIMR (400
{[g[éi o g%gglpgw%&WW@%xwoh9i&gﬁr&}%eam o] 4 é,el (
MHz, Méﬁ)DIi&pﬂm:S 13 61 Hz )i, J Z.163 HeR, 261 @ Hod,~/ 884 Hz),7473(48H( =18

. gy oyl T, A {G A %

{[5-(2-Chl or ophenyl ) -3- hydr oxypyri di ne- 2- car bonyl ] am n
o}-acetic acid: IH (400 MHz, I\/EOD) 6 ppm 8.10 (1
H d, J=1.8 Hz), 7. (1Ho , 7.09-7.40 (4 H,
m, 4.07 (2H 15 s). N 2307 [MeH +. F /A |
I -N

CHI-DLI 5
OH O
{[5-(2-Chloropheny1)-3-hydroxypyridine-2-carbonyl]amino}-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
s). HPLC-MS: m/z 307 [M+H]".

{[5-(4-Fluorophenyl)-3 -hydroxypyridine-2-carbonyl]amino} -acetic acid: 'H NMR (250
MHz, DMSO-ds) 8 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, 5.5 Hz), 7.74 (1 H, d,J=2.1 Hz), 7.38 (2 H, t, /= 8.8 Hz), 4.02 (2H,4d,.
= 6.4 Hz). HPLC-MS: m/z 291 [M~+H]".

H,C
Y
OH
OH O
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NOH OHO
{[5-(4-Fl uorophenyl) - 3- hydr oxypyri di ne-2- carbonyl ] am n
wo 2pe8aozt76c aci d: |H NVR (250 MHz, DVSO d6) 6POPMIS2007/014832
12.39 (1 H, br s), 9.38 (1 H t, J= 6.2 Hz), 8.53 (1
H d, J= 2.1 Hz), 20 7.91 (2 H, dd, J= 8.8, 5.5 Hz),
7.74 (1 H d, J=2.1 H), 7.38 (2 H t, J= 8.8 Hz),
4.02 (2 H d,, = 6.4 H). ié|PLC-I\/IS: mz 291 [ M+H] +.
HSC/ N / NoH oH o w 2808/002576
820 014 e '
(v By ety siding 2 cashemPAmineaselip A MR (400
MHz, Mé{bmjs%hps aOI((dH sﬁ7wﬁ1(14(53 75@(2 m/ajom% %4;221&)%%)(72&%1 J=
8.05 Hz)(4 ) (3 H, 3),2-315(3d5, MIPL@M@ mz?-w E\/HH:J 31 (3 H, s).
HPLC- M5 iz 287[M+|—|]+ -N OO / -OH 5 HO
{[5- (4- Et hyl phenyl ) - 3- hydr oxypyri d| ne- 2- car bonyl ] am no
}-acetic acid: 'H 50 Mz, DMSO d6) 8 ppm 12. 40
(1 H s), 9.35 (1 H, =6,1 Hz), 8.52 (1 H, d, J
2.1 Hz), 7.76 (2 H, d, .2”}\_%%)1\771(1H d,
1.8 Hz), 7.3 8 (2 H d, J 382 Fz),®4.02 (2 H d,
6.1 Hz), 2.68 (2 H q, J 2"7% Hz), 1.22 (3 H, t,
{[5-6-BitylptdRy - ey drony pyrizie- {Zmﬂqonyllmm}}acemc @vid: OH VIR (250

iz, DS B2 0 ot SPRHCEY S S BB a7 2] B 776
(2 H,d, ﬂ:zs@ﬂé)l 741 @)H, <9J3=61@1Hﬂa755§ (Q=H61 2=*'3)LH3‘3,562(1HHd J 6.1
H2), 2,681 50,7 7 Oligh 102 G EG, ol o Bp) T S 383 lgﬁﬁl

Hz), 2.97 (1 H m J =7.0 Hz), 1.25 (6 H, d, J =

Hz). HPLC-MS: miz [M+H + 315. FCC\ N/ N "Y-.H

(SN ST
I

OH O
{[3-Hydroxy-5-(4-isopropylphenyl)pyridine-2-carbonyl]amino}-acetic acid: 'H NMR
(250 MHz, DMSO-dg) 6 ppm 12.40 (1 H, 5), 9.36 (1 H, t, J=62 Hz), 8.52 (1H,d,J= 1.8 Hz),
770(2H,d,/=18Hz),7.76 2H,d,/J=82Hz),741 (2H,d,/=82Hz),402(2H,d,J=
6.1 Hz), 2.97 (1 H, m, J= 7.0 Hz), 1.25 (6 H, d, J= 7.0 Hz). HPLC-MS: m/z [M+H]" 315.

F,C N
OH

OH O

{[3-Hydroxy-5-(3-trifluoromethylphenyl)pyridine-2-carbonyl]amino}-acetic acid: 'H
NMR (250 MHz, DMSO-dg) 8 ppm 12.42 (1 H, brs), 9.41 (1 H,t,J=6.4 Hz), 8.61 (1 H,d,J=
1.8 Hz), 8.10-8.22 (2H, m), 7.88 (1 H,d,/=1.8 Hz), 7.73 - 7.86 2 H, m),4.03 CH,d, J=
6.1 Hz). HPLC-MS: m/z 341 [M+H]".

NC
=N
OH
OH O
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H O

{[3-Hydroxy-5-(3-trifluoronethyl phenyl ) pyridi ne-2-carb
wonyisjeard7no} - acetic acid: 'H NWR (250 MHz, DVBOra&200%014832

ppm 12.42 (1 H br s), 9.41 (1 H t, J=6.4 Hz), 8.61

(1 H d, J= 20 1.8 Hz), 8.10 - 8.22 (2 H m, 7.88 (1

H d, J=1.8 Hz), 7.73 - 7.86 (2 H m, 4.03 (2 H, d,

J= 6.1 Hz). HPLCG-MS: niz 4}1 [MFH +. NC-NNv OH OH

0 WD 2008/ 002576 PCT/ US2007/014832 31

- (4- - 3- hydr [ e-2- car bonyl.]. am
ﬁé‘-@w@@ R Sy AR e Ry DORMEE I AR (1 NMR (400
MHz, Mé@Dsls é3§(HH d J =708 Hz83. 137143 @H, nh), 505¢ i 1|=rl,dq|r Jﬂs Hz),
H S}L. HPLC-Ms: mz 298 [ MtH| +.
4.06 (ZH S) rI'lI Sam@-?%
{[5-(3-Cyanophenyl) - 3- hydr oxypyri di ne- 2- car bonyl ] am no
}-acetic acid: '"H NWR (250 WMHz, DMSO d6) 8 ppm 12. 40
(1 H s), 9.40 (1 H, J=6.17 Hz), 8.59 (1 H d, J=
1.71 Hz), 8.37(1H, . . d,J=7. 77
Hz), 7. 93( 1H, d, J=7. 88Hz) , 7L86( 1Hi d,0=1. 94Hz), 7.73 (1
H,t,J—777Hz)4oo HdJO‘i617Hz)
HPLC-MS: miz 298 [MrH +. 18"H® CH3 NOH OH O
{{F6-Czaciphony)) z-huetrnwmdnm-c@rbnmﬂmm racatinecid: CHMBVR (250

v, SR TR 0B0 L5, o g VGRS <150 9981

8.37(1 }%kz,g&lgg(lHH—d JLZ 75%9&), 7. 9437(1(}1, a7 =788 H12), ‘886‘|() H, 4, 33 1-94 Hz),
7.73 (1 I-Ié,jt,_J=%577|_fFIsEb4m (2#,25,3;216 [IW Wj) %298 [M+H'i"

{[5-(5-Chloro-2-methylpheny!)-3-hydroxypyridine-2-carbonyl]amino} -acetic acid: 'H
NMR (250 MHz, DMSO-dg) d ppm 12.35 (1 H, brs), 9.34 (1 H, t,J=6.0Hz),8.17 (1 H,4,J=
1.8 Hz), 7.47 (1 H, d, J= 1.8 Hz), 7.33 - 7.45 (3 H, m), 3.95 (2 H, d, /= 5.9 Hz), 2.22 3 H, s).

HPLC-MS: m/z 321 [M+H]".
T
(1 g
%@m
OH O

{[3-Hydroxy-5-(4-isopropoxyphenyl)pyridine-2-carbonyl]amino }-acetic acid:
'H NMR (250 MHz, DMSO-ds) & ppm 12.36 (1 H, br s), 9.35 (1 H, t, /= 5.9 Hz), 8.50 (1 H, d,
J=1.8Hz),7.71 (1 H,d,J= 1.8 Hz), 7.27 - 7.46 (3 H, m), 7.02 (1 H, d, /= 8.5 Hz), 4.70 - 4.85
(1 H,m), 4.01 (2H,d,J=6.1 Hz), 1.29 (6 H, d, /= 5.9 Hz). HPLC-MS: m/z 331 [M+H]".

viﬁ DU
/ N
\)I\OCH:;
OH O
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OH O {

[ 3- Hydr oxy- 5- (4-i sopropoxyphenyl ) pyri di ne- 2- carbonyl ] a
woiom/p2s7aceti ¢ acid: 'H NVR (250 MHz, DMSO d6PC®/USpuon/014832
12.36 (1 H br s), 9.35 (1 H t, J=5.9 Hz), 8.50 (1

H d, 20 J=1.8 Hz), 7.71 (1 H d, J=1.8 Hz), 7.27 -
7.46 (3 H m, 7.02 (1 H d, J=85Hz), 4.70 - 4.85
(1 H m, 4.01 (2 H d, J:61Hz) 1.29 (6 H d, J =
5.9 HZ). HPLG-MS: mz 331 [¥H + | ~N\ rj~ HO N

M T .

acetic ac{d: di}ﬂm@m@smmyé DMVBDLE 5 [} QOQPHjbr sﬁlblrz@ ((13505,) 9.37 (1 H,
VHz DI\/BOd6J 1pgm124 9 (1
=)

, H,
b= 611780 (I, I@)m&xlﬁssn@ 6(41-%471 6 Eym. 1,60 (ki 4, 7= 1.8

Hz), 7. 411 2?19&%)}%@ a f97(2§€‘ A5 (e Iiz% vam)é 986(7(5619 &ji, da Jo gxl (FH, m).

HPLC-M$)m/z B5GBVEHH] 86 (1 H, n) 0.74 - 0.84 (4 H m. 5
HPLC-MS: mz 356 [MitHH+. o NOH OH O
({3- Hydroxy-5-[3-(pyrrolidine- |
- car bonyl ) phenyl ] - pyr e-2-carbonyl } amino)-acetic
acid: '"H NWR (250 8 ppm 12.40 (1 H, s),
9.38 (1 H t, J= 6. 8.5@3{& 10d, J =1.8
Hz), 7.88-7.94 (2 HdOHJ-18Hz)
7.56-7.63 (2 H m, 01(2°*H°d J =6.0 Hz),
(B3-#iydoxids —(Zﬂ-(IH(rrd‘[)dméL 1 7cﬁrﬂongﬁp6&1}lﬂ-pyﬁdmﬁl? LéarBriy] Yndino)-acetic

acid: P{T{JM#&%GM%D[MSW@ @é’cﬂ“hi%ﬁ%l B, fbﬁéMl]Hp‘yJ of-A&12).8.55 (1 H,
d,J=1. §iifzg07n8'% bﬁ@ﬁo)naaﬁ%gma&'ﬂ; 1. 811525)1'7| SNWﬁﬁ %2591 M}Z4 401 (2H,d, /=

6.0 Hz), B 1-3.54Y4 H3n)P1.76-1-96 (4H1, mj. EEL(HMQ mdz 3713 EEVITHS Hz) ,
7.88 - 7.99 (1 H m, 7.72 (1 H d, J =1.9 Hz), 7.34
- 7.53 (1 H m, 7.48 (2 H d, J= 2.2 Hz), 7.00 (1 H,

d, J= 1.8 Hz), 6.38 ( br s), 3.54 (2 H, br s).
HPLC- VB: N - o
N L
OH O

({3-Hydroxy-5-[3-(2H-tetrazol-5-yl)phenyl]-pyridine-2-carbonyl } -amino)-acetic acid:
"H NMR (250 MHz, DMSO-ds) & ppm 12.40 (1 H, s), 9.51 (1 H, br s), 8.50 (1 H, 5), 8.20 (1 H,
s),794 (1 H,d,J=1.5Hz),7.88-799 (1 H,m),7.72(1 H,d, /=19 Hz), 7.34 - 7.53 (1 H, m),
748 2H,d,J=2.2Hz),7.00 (1 H,d,J= 1.8 Hz), 6.38 (1 H, brs), 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
| I
~ 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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mz 341 [M+H +. 20 The fourth aspect of Category | of
the present disclosure enconpasses conpounds havi ng
woOheosioozstel a: R 1 ,?y HN \~ OH OH O wherei n RCUMISE®7/014832
are substituted or unsubstituted heteroaryl.
Non-limting exanples of these R units are described
in Table IV herein bel ow. WO 2008/ 002576
PCT/ US2007/ 014832 33 TABLE_IV No. R No. R 115
pyridin-2-yl 124 thiazol -231 116 pyridin-3-yl 125
thiazol -4-yl 117 pyridin-4-yl 126
1,2,3,4-tetrazol -5-yl 118 pyrimdin-2-yl 127
[1,2,4]triazol -5-yl 11gAmrEmvdi n-4-yl 128
m.dazaol - 2- y| 120 pyrimdin-5-yl 129 furan-2-yl 121

i $oqNmol n-I-yIR13O furanNe-yl | 122 |sd%U|noI|n-ﬁ-yI
$Ithiop Ie”?-Plﬁq%é VL3 [T SYRRIT o T ‘fhl){iol-{?égl e

“IOD enet 3- onpounds whi ch enconpas
ouruméasnecbyﬂﬂhﬁm@Egory u2®f 1he pnhmmﬂ#lﬂ
[

i

4

scl-osHr-f—can Bf-epad Br-oceett +Hhed
! S&EZ |paﬁéna£yEF )edI%ﬁ E, H’3A2:“ﬁ€#g$
pg!I IR NG ﬂyﬁnﬁ&mynd% whpgh ife[mﬂﬂ]’&faﬁolof-yl he

filrst and!sécond aspect lof Category The faollow ng

arle ASR- | | mirvrimjdiaxtbl es é?SCOTpouﬂa“éﬁ@éﬁﬂdssed by

t et gt Categogy — N Vv OH 1 OF 0

[ '}Egd )xjg?ghguﬁ%ypvrld?%%l-ﬁ'-car onv?)-anino -ace
t

o aetd: |' HoabMol280yIMHz, 130VED d6) Frapind2. 45 (1 H

Q 45 2\ QlQ1 (1 LI d 1—.13 3
v4s T O

S 5942 JT 1T o =1"
Hd) , 18273 sls?gulmlmﬁﬁm) 813h (] h, ‘hophene2yl )
80776 Pl BoqdmolndJ2) $a8T {1 HiiGhenk 557 B, | 1.8

2)

7

The compounds which encompass the fourth aspect of Category 1 of the present
disclosure can be prepared by the procedure outlined in Scheme II and described in Example 2
herein beginning with compounds which are members of the first and second aspect of Category
I. The following are non-limiting examples of compound encompassed by the fourth aspect of

Category 1.
~
X

H\i
N
OH

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

\

H\/ﬁ\m

OH O
[(5-Hydroxy-[3,3']bipyridinyl-6-carbonyl)-amino]-acetic acid: '"H NMR (250 MHz,
DMSO-ds) & ppm 12.44 (1 H, brs), 9.46 (1 H, t, J= 6.1 Hz), 9.30 (1 H, 5), 8.86 (1 H,d, J=5.3
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H, ddd, J= 7.5, 4.8, 0.9 Hz), 4.01 (2 H d, J=6.1
Hz). HPLC-MS: miz 274 [MtH +. 15 NN OH OH O
wPReoskgzE7TOXY- [ 3, 3' ] bi pyri di nyl - 6- car bonyl ) - an ROTABZ®U014832
c acid: 'H NWR (250 MHz, DMSO-d6) 6 ppm 12.44 (1 H,
br s), 9.46 (1 H t, J=6.1 Hz), 9.30 (1 H s), 8.86
(1 H d, J= 5.3 WO 2008/ 002576 PCT/ US2007/014832 34
Hz), 8.76 (1 H d, J =82 H), 867 (LH d J =109
Hz), 7.92 - 800(2H n) 3‘ﬁ02(2H d, J = 6.1 Hz).
HPLC-MS: nmlz 274 [ Mk
Hz), 8.76[(1 &, Idydr-o&%lﬁ)p@hﬁjfﬂ g’? N é‘9|9 Hfr} i7cﬁ?ne9§0<§%%6?)yf‘)ozéﬁ% d,J=
i NVR (250 MHz, DMBO d6) 8 ppm 12. 45
6.1 Hz). %Léﬁﬁg &/‘fﬁ‘g[hﬁgﬁ t, J= 5.9 Hz), 9.27 - 9.33 (3
8.67 (1 H, d, J=18Hz) 7.97 (1 H d, J =
19Hz) 402(2H(d, J =6.2 Hz). HPLC ME: rﬂz275
[MiH 1/ A ~ N OH [10] OH 0
[ (3- Hydr oxy- 5- |squ|

-yl.-pgri di ne-2-carbonyl ) - am
i no]-acetic acid: '"HN su DVBO- d6) 8 ppm
12.53 (1 H, br s), 9.83 s),952 (1 H t, J=6.1

(
[(?ﬂ')ly.qlrogy %Jp(}ﬂlr&ldlrv)jﬁ%)pyng %.71 cargor_xL)él) ("‘E“ﬂﬁ %ﬁeﬁé%aﬁl I%!I&MR (250
MHz, DM'S@ dsm }P’%m riZhs (ﬂ}%rNg)Z oHs (ccﬂ]’—liI 576.519 Hz), 9. 21PL913M63 Hyfg), 8.67 (1

OH
H,d,J= p(sauzyarstyx@ B LM 23 @D, 410243 H. b s &2 HppBRGY Rt >
[M+H]". -acetic acid: 'H NWR (250

e
= r' g\/ﬁ\oH
OH ©O
[(3 -Hydroxy-S-isoquinolin-4—yl-pyridine-2-carbonyl)—amino]—acetic acid: 'H NMR (250
MHz, DMSO-ds) 8 ppm 12.53 (1 H, br s), 9.83 (1 H, 5), 9.52 (1 H, t, /= 6.1 Hz), 8.71 (1 H,s),

8.54(1H,d,J=8.1Hz),838(1H,d,/=1.7Hz),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]".

¢
NJ\QHH\)LOH

OH O
[(3-Hydroxy-5-thiazol-2-yl-pyridine-2-carbonyl)-amino]-acetic acid: 'H NMR (250
MHz, DMSO-dg) 8 ppm 12.50 (1 H, 5),9.46 (1 H,t,J=6.1 Hz), 8.76 (1 H,d, /= 1.8 Hz), 8.07
(1H, d,J=3.2 Hz), 8.00 (1 H,d,J=3.2Hz),7.90 (1 H, d, /= 1.8 Hz), 4.00 2 H, d,J=6.1
Hz). HPLC-MS: m/z 280 [M+H]".

O
O |\N 0

o ﬂ\/"\OH

OH O
{[5-(2,3-Dihydro-benzo[1,4]dioxin-6-y1)-3 -hydroxy-pyridine-2-carbonyl]-amino} -acetit
acid: '"H NMR (250 MHz, DMSO-dg) 8 ppm 12.83 (1 H, brs), 12.32 (1 H,5), 931 A H, t, J=
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MHz, DVMSO- d6) 6 ppm 12.50 (1 H, s), 9.46 (1 H t, J =
6.1 Hz), 8.76 (1 H d, J =1.8 H), 8.07 (1 H d, J =
WG 2008kp35768. 00 (1 H, d, J= 3.2 Hz), 7.90 (1 H, pd1/U32007/014832
1.8 Hz), 4.00 (2 H d, J =6.120 H). HPLCMS. mz
280 [MtHH+. o p ~1 ~-NO / fN~OH OH O{

[ 5- (2, 3- Di hydro-benzo[
1, 4] di oxi n-6-yl) - 3- hydr oxy %H;I di ne- 2- car bonyl ] - am no}
-acetic acid: "H NWR (250 DNBC>d6) 6 ppn112 83

6. Ho), 836101 555695 PR ¢! b 845 T Shz ) 4 4% 2y M), 7.28 - 7.34

(1H, m)d6 99{1 i, 8 .HZ)SSFIzﬁ‘h 19L(4HH &, 399 (11 dL'lZ)=;6 1 Hj. ARLE-MS: m/z 331
M), 7. (1 H m, 6.98 (1 H d, J=
[NI+H]85Hz)429(4Hs)399(2HdJ-61Hz)
HPLC-MS: mlz 331 [MtH+ IN 5 Category Il of the
A present disclosure relates to conmpounds having the
Catagony H:of tiR presendischosgrorelatis toicomplotingdy ppviipg thiej fognula:
aspect enconpassespgo unds having the formula: RHO
N OCH2CH3 OH O R uni e subsfituted or
unsubsti tuted phenyl. I| ti exanpl es of these R
units are 10 described in|Table Voﬁereln bel ow. TABLE
V No. R No. R 133 2-fRibr&henyl 157

wherein reCdsORFBM! &B&ﬂlﬁﬁsseﬁ-@&nﬁoﬁﬂd@ & ORBaRy fordfuda:
3- carbannylphenyl 135 4-fl uorophenyl 158

4- carbanoylphenyl - chl or aphenyl 160
2-(aziridine-l-carb hehy! J137 3-chl orophenyl 161
3-(aziridine-|-carbonyl) phen OCH,CHj3

OH O

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

described in Table V herein below.

TABLE V
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-cyanophenyl 163 2-(azetidine-1-carbonyl)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-methylphenyl 167 3-(pyrrolidine-1-carbonyl)phenyl
144 4-methylphenyl 168 4-(pyrrolidine-1-carbonyl)phenyl
145 2-ethylphenyl 169 2-(piperidine-1-carbonyl)phenyl
146 3-ethylphenyl 170 3-(piperidine-1-carbonyl)phenyl
147 4-ethylphenyl 171 4-(piperidine-1-carbonylphenyl




138 4-chl orophenyl 162 4-(aziridine-

- car bonyl ) phenyl 139 2-cyanophenyl 163
wa-2(@neri7di ne- | - car bonyl ) phenyl 140 3- cyanopheayiusid4/014832

3-(azetidi ne-|-carbonyl)phenyl 141 4-cyanophenyl 165

4- (azetidine- | -carbonyl)phenyl 142 2-nethyi phenyl

166 2-(pyrrolidine- 1 -carbonyl)phenyl 143

3- et hyi phenyl 167 3- (pyrrolldlne | - car bonyl ) phenyl

144 4- nethylphenyl 168

oo

P )
T OIr 1 U IIC I' LI T)[JIICII

148 iL69f ?‘e(ﬂb‘?’ﬁ'é’b?ra’lne- 172 cdr bony!| )jpﬁae?ﬁw\ram‘f&é’%ny
149 %Mmﬂa@puényﬂo 31¢pi geridi ne3- (Acem@ﬁmmﬂehphenyl

47 4- et hvl nhenvl ! 171 A-Inl nprl dine-

150 -ca‘imlww @mll wol?@os/oozsm4 PGPWLE\Q@‘GW@MB?ZM 36
151 48 24% HELy ncx [Temy 1%5_(4 lcet% It]%in@g}%rjgﬂ Hg&g%heh‘w

8- met thenyl 17 m no
152 4- nBtéthxmqﬂrenyll 17412&6(c1cet \3- (aanhmgcq:rbenimhmmwﬂhenyl
honyvl 1 7 Lo N 4 n nnnnnn naoaynhonyvl

1553 CrnSRURRORIYL 175 7] clnande BEUORARAO BRI 153
154 7 -EEBPYPMEnyl /[ 478 elhanesAbRRRInRHHdAY RRGHY pherdyl

P-i sO- nrnnnxvnhpnul 178

155 2- ¥ chrcp@)owén@dar béﬁ?xl anPr{eyghprepanecag®nylamino)phenyl

470\

156 ‘3_ 150 Cpf’ro %’%%%g nyl. Ii’ bcl)ﬁ(xj/ Iv 4#83/%H%rr%llnfmeci;obé)nylamino)phenyl

4 i So- propoxyphenyl 180

TQﬁ %8%‘8 ’EJS[ tﬁgtnq%%él?g%bg ?{Sr{gl)P h g négagﬁ;ggqyfl? % Citeﬂ[grgsent %wclosure

can be pRpSSEMY tHE HFICOGHE DutlFRE iRScREAS I Al Mi¥clihRl IRMMGAPIE 8 herein
outlined in Schene V and described in Exanple 3 herein

below. pelow, 5 Scheme V. C Br OCH3 > 1 \ OCH3 OCH3 O OCH3
5 0 8

Scheme V

cl
OCH, ——
OCH,

OCH; O
OCH; O

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

ci ] ci Il
——-
OCHj OH
OCH, O OCH, O
8 9

Reagents and conditions: (b) 4-chloropheny! boronic acid, Pd(dppf)Cl,,K3PO4,
15 '
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Reagents and conditions: (a) 4-chlorophenyl boronic

aci d, Pd(dppf)Cl2i K3PO4, di oxane/ MeOH, 10 80 C, 3 hr.
wCho@Blof3% OCH3 OCH3 0 OCH3 0 8 9 Reagents aRdT/US2007/014832

conditions: (b) 4-chlorophenyl boronic acid,

Pd(dppf) C12, K3PO4, 15 WD 2008/ 002576

PCT/ US2007/014832 37 CL CL \ I \ I OH N OC2H5 OCH3

0 OCH3 O9 10 Reagents and conditions: (c) glycine

ethyl ester HCl, EDCl, HOBB7 DI PEA, DMF, CH2Cl2i rt,

16 hr. 5 EXAWPLE 3

N | or o- 3- met hoxy- blpheny > 2

‘ ester (10) Prep.

ar bonyl ) - am no] - acet

ester (8)WL 19 TO(aidegassed solutlon Q

4- br ono- 2- net hofkybenzoate (0.70 g,

di oxane (100@#;)0and MeOH (2.5 nl) at ré’@#uperrperature

under rgtrogen bl anketing is added 4-cigorophenyl

boronic acid (0.536 g, 3.43 nmol ), Pd(dppf)d 2 (0.233
Reagen®,anQ.caffitivasl (&) ghydlne}éﬂ%ést(:ﬂHVIZBE@CI,ﬁ:I@Bt nBA, D&, CHoCly; rt,

resul ting suspension is h(jg ed to 80 C and stirred for

3 hours after which the Etion is cooled to room

tenperature and filtered through CeliteTM The 15

coll ected solids are washed addi tional MeOH and
the filtrate concentrat‘?&gm%{eégreduced pressure. The

ehifd-e4b -afilihd]caeefib ayidras;! B5€AC10)
B R A O S Dt R

t he desired product as orange crystals. '"H NMR (400

P%ﬁéﬁgtw-ﬁor@)@ﬁ& gygy llpg'éhyldél—cérbb)ﬁgl coaé"ﬁ}n:gyl%gter (8):

To a degdss8d Solkiipn of mkthy( #-Hpme; 2-met}1ox6/bp@oateg(09@ e mgr}ol) in 1,4-
dioxane 80 mLS anJ'Me%gH (il? lﬁ&)w room %empera{'uMg lﬂﬁer nitrogen blanketing is added
4-chlorophenyl boronic acid (0.536 g, 3.43 mmol), Pd(dppf)Cl. (0.233 g, 0.286 mmol) and
K3PO, (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, CDCl;) 8
ppm 7.89 (1 H, d, J= 8.0 Hz), 7.52 - 7.56 (2H, m), 7.44 (2 H,d,/=8.7Hz),7.17 (1 H, d, J=
8.0 Hz), 7.12 (1 H, d, J = 1.6 Hz), 3.99 (3 H, 5), 3.92 (3 H, s). HPLC-MS: m/z 277 [M-+H]".

Preparation of 4'-chloro-3-methoxy-biphenyl-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 concenirated 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, CDCls) § ppm 10.69 (1 H, brs), 8.26 (1 H, d,J=8.1 Hz),
7.53 - 7.58 (2 H, m), 7.44 - 7.50 (2 H, m), 7.33 (1 H,dd, J=8.1, 1.6 Hz), 720 (1 H, d, /= 1.3
Hz), 4.17 (3 H, s). HPLC-MS: m/z 263 [M+H]".
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20 Preparation of

4' - chl or o- 3- net hoxy- bi phenyl - 4-carboxylic acid (9): To
we 26mloa2i7en of 4' - PCT/US2007/014832

chl or o- 3- met hoxy- bi phenyl - 4- car boxylic acid net hyl

ester, 8, (0.615 g, 2.22 nmol) in THE (20 ni) and H2O

(5 nm) at roomtenperature is added Li CH (0.932 g,

22.2 mmol ). The resulting _suspension is heated to

reflux for 2 hours The reaftion is cool ed and

t 25 red Th :
PERBERIED of e POy FOORE-FEeibeaH s apid gty
ester (10)3 oté d sblutiof @Ifueemefb Bymdthd:ty-Bipherylwasdibaxyid dtidfAO@BYS g, 1.24

ried to afford 5 919 of the deS|red roduc
o) ingSHgUlp (B Lo GMIPME FIVAL) 390N EmPerst sy indep s pidgg elycine

ethyl este(r%yurochiorﬁl)e (_08192% 136 Hmoqi) 13- (ﬁm%ﬂg‘ﬁmmo dpr'éﬁyl) 3zetﬁ§lc£1%odum1de
(EDCI) (Q 261 |-gz)l 367!11@1@1) 1—h-3|dr(u(ybgnzo];r1%zol Bi) @1)3@3, Q. 24§)mmol) and

s VAT Jan §°‘ﬁ4€q?%ﬁ5'?% Fsgegio is stieed for

16 hours aﬁ_’et Wwhich-thé peaetiph mdxmag isatilpked with iﬁm(])Acaudtwashai: with 1M HCl, 1M

NaOH ari sibipisF guSeaiiassy TBe B st i sBapiad: ded @Me§O0), itered and
concentrﬁt@d aﬁ&&eddcea‘brem )Tﬁe’brﬂﬁﬁb%rﬁﬁlsrﬂuhﬁﬂd)v%héé-(Hixanes EtOAc

oom t enper at ure under is added gly

1:1) to afé’@qqlﬁ 3@5g @S%Véﬁlg}zﬂﬁ the ,dggreid(_prg@ucé asg cgb)r],ﬁ%pghd lH NMR (400
MHz, Cﬁ%@?gb % % fJ‘EIi 'BPs)O'B mTq))H?zf othyh ganbodsi M Se5y, m), 7.42 - 7.46

1- hydroxybenzotrlazd
(2 H, m)(m(y H ad,ozae 891 106 Hz}s 7n1m11)Ha<hd1— 1.5Hz),429 (2 H, d, J 4.8 Hz),

' I 0. |
428 ( vy TRRF DR 4 O (S 06 1 BIA)e I £ B e ST das ey
after mhlch the reaction mxture is diluted with Et OAc

apd mashe wi.th 1M and saturated aqueous
T A WB%F@W%@IP‘EQS&&%%% dried (MySO4),

filtered and coneegrirat ed under reduced pressure. The

crude material is pu ed. over silica (hexanes: Et OAc

10 1:1) to afford 0.364 15@my g d) of the desired
product as a colorless so H;400 MHz, CDC 3)

S ppm8.51 (L H br s), 8.&8:41 H d, J= 8.1 Hz), 7.53

[G3-Viefhbx ,(/24 'ﬁ'zsetﬂ%l bIEr}é@ 4, c%r y(lj)(-;rﬁll_rl'o] %L%“‘*ZE%Z e&njykglzt?ldd}l NMR

(400 MEH, CIDCI3) &ppln& 5az()br s, 111-1388 08 (& €8.14517,. 1H)}Z)53 @&l, 0% .85 Hz, 2 H),

7281 FMBE o o B R it fhcinag esm

1.33 (t, Jf=oi7l1evmm H)LG@LCAWS /232 MIGES  OCH3
[(3 N@thoxy - met hyl - bi phenyl - 4- carbonyl) am no] - acet
ic acid ethyl ester: "H NVR (400 MHz, CDCl1l3) S ppm

’I{Jﬁe ngéﬁ)ggn%lz :;?f]F2 d?l)ﬁ)u,lagél? 8156 dncolmpasSe élcﬁnﬂ)'gund% haing #he forfrfhla:

\/lk

N

OH
OH O

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

are described in Table VI herein below.



7.28 - 7.33 (m 3 H), 7.17 (d, J=1.37 Hz, 1 H), 4.13
- 445 (m 4 H), 4.08 (s, 3 H, 2.42 (s, 3 H, 20 1.33
woORe0sle257618 Hz, 3 H). HPLC-MS: niz 328 [ MtH] +PCThiS2007/014832
conmpounds of Fornula (1) al so enconpasse conpounds
having the formula: R[?"YHONOH OHO wherein R
units are substituted or unsubstituted phenyl.
Non-limting exanples of these Runits 25 are

described in Table VI herePh bel ow. WD 2008/ 002576
PCT/ US2007/ 014832 39 TABLE VI No. R No. R 181
2-fl uorophenyl 205 2-carbanoyl phenyl 182
3-fl uorophenyl 206 3-carbgypyhghenyl 183
4-f1 uorophenyl 207 4-carbam)vlvghenyl 184
No. P-chloroRhenyl 208 Ne(azi r| di ne- I -ceRbonyI ) phenyl
|

NoE 2 ~hl aranhan 200 1 H
OO CTTT P \al_l T 11C

181 -“c-:lalzb% P?Jlbq\i’&hr;il 1%%514- chl orop;?eﬁ%}r})arﬂblpﬂ ? aziridinet
182 %aﬁ@&ewlar@henyl 2d87 | 2- cyanophediphmastiphenyl

-(azetidine- -lcarbon |)ph_gn¥_|__48.8%_e¥{a.n.e.p.h.e.ﬂ.y_l—

183 b12 43ﬂ'(1<HQE1NUd’ﬂ ne-I -%%1? bonyl ) pherfyfarbamoylphessdnophenyl
P13 3 DOTTY3_TIAEAINE-1-capbbnyl)phenyl

184 2 - mat h\l‘l‘%ﬁhé 1 %Qi%lp rroI2| Ine-1-car hnr?v )\nﬁg}r'w

185 [191 33ehmnbbhérphenyl 3 (azmdlne-l carbonyl)phenyl
2 / nvrral

T O 1 } PI ||)= )

186 big 44cl*(lwpﬁ dl e tr dar
187 E- eIy h08 ﬁ’éﬂy1217 22{ pi r?r_
et

194 3-et h\/I nhpn\ll 218 13-

188 car%WIOPWﬁyI 1882 4.
189 | - “&E*ﬁﬁdéh&dgg;ﬂgﬁ \2/F¥° <- 1Tk g:%;&%@ﬂ%rl¥&argé&&1;phenyl

Y- (ac nyl™ 197 3- hoxyphenyl
190 3-( aexabqhbrmhremﬁ) ph hengl4 198 z-(pmrhlmdagx@ﬂ eqaylpormmhenyl
(2ot v am Poewia | ot
L ACCTT T I T } |JI T T L
191 p_( Srmethyiphe nyl ané?é)) phengT(p Wﬁée zt({?o?& E)é) Py1224
182§~ ( alRelsiaeRpNy pMng) ghe nnl(py&@lldlﬂeﬂtdh@wmﬁihﬁhyﬁ 25
4- (et hanecar bonyl pm no) gheny|
193 2-ethylphenyl 2177 “2-(piperidine-1-carbonyl)phenyl
194 3-ethylphenyl 218 3-(piperidine-1-carbonyl)phenyl
195 4-ethylphenyl 219 4-(piperidine-1-carbonyl)phenyl
196 2-methoxyphenyl 220 2-(acetylamino)phenyl
197 3-methoxyphenyl 221 3-(acetylamino)phenyl
198 4-methoxyphenyl 222 4-(acetylamino)phenyl
199 2-ethoxyphenyl 223 2-(ethanecarbonylamino)phenyl
200 3-ethoxyphenyl 224 3-(ethanecarbonylamino)phenyl
201 4-ethoxyphenyl 225 4-(ethanecarbonylamino)phenyl

202 2-iso-propoxyphenyl 226 2-(cyclopropanecarbonylamino)phenyl

203 3-iso-propoxyphenyl 227 3-(cyclopropanecarbonylamino)phenyl

204 4-iso-propoxyphenyl 228 4-(cyclopropanecarbonylamino)phenyl

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

5  in Scheme VI and described in Example 4 herein below.



10

15

20

25

202 2-iso-propoxyphenyl 226

2- (cycl opr opanecar bonyl am no) phenyl 203
wGa-20smopr7eopoxyphenyl 227 PCT/US2007/014832

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

4-i so- propoxyphenyl 228

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

di scl osed i medi atel y above can be prepared by the

procedure outlined 5 in séene VI and described in

Exanpl e 4 herein bel ow. WO 2008/ 002576

PCT/ US2007/ 014832 40 Schene VI d C Nv OCZH5 N "v

"OH OCH3 OOH 0 10 11 <zhEeeoants and conditions: (a)
Br3, CH2Cl12; rt, 3 days. EXAMPLE 4

4 | or o- 3- hydr oxy- bi phenyl - 4-tgf bonyl ) - am no] - acet
10 Preparation of

ic acid et®yil; @ster (0.053 g, 0.152 mmol )Oin @H2Cl 2
(2 nm) at rﬁrn1tenperature under nitrog i s added
BBr3 (1.52 of a IMsolution in CH2C12, 1.52 mol)
dr opwi se. R@dpentsemd|condigions:XauB8ri, CHl; red dags. 3 days
after which tinme the reaction is quenched with H20
(0.5 nm.) then acidified to pH 1 with cone. HCl. 15 The
m xture is extracted WERABIPPE 4 X 2), the organic

phase separated, dried (MySO4), filtered and |

Con i BioEs e Rl A e ket acpiieeid (1)

material is purified by preparative HPLC to afford

0.019 ¢ (41@6¥ield) of the desired product as a white
Prapiaration of [(Rhlo10G-Idrox phisbendde)-cabppyh)-emigal-geptigjacid (11): To ¢

solution ﬁ_f E(Aé'gc}%gr:o(%—n?;’t?_@%ytbiéh%&rlh%ﬁp&d)—gwfngﬁéﬁsﬁ%%id Et}&g iét%rl(o.osz. g,

0.152 mrhipl) dy CH,E141(27mHy )t rodnémpérashredudernitrogerBis added BBy; (1.52 ml of a
3. 99 , J = .205.5 Hz). HPLC- NG . nlz 306

1M solutigpity GGl 57 facoh Atprvisse, ks oSl el B Piec e 3 gy after

which tiri€ e @aasReis lquediched vagoHYO I(0.5ahL) then apidefedvo pH 1 with conc. HCL
di sclosure.. H3C_ NI JOH 25

: : OH 0 . :
The mix{uresisigpiragteq with BQAS (X B). theconprnig phasasspgfedafiiipd {Mgeey), filtered
and concefitr@ed SnderFedMRA(#EQ3uM T he RIMEGAENaI8s gﬁﬁ"ﬁé@b? %r%lmiﬁve HPLC to

s), 9.17 (1 H s), 7.94 (1 H d J=28.32 Hz), 7. 60 (2

afford 0.9@9 g (419% ygeld)of the desired product as a white solid. '"H NMR (400 MHz, DMSO-
de) d ppm 12.41 (1 H,5),9.19 (1 H,5), 7.96 (1 H,d, /= 8.3 Hz), 7.74 2 H, d, /= 8.7 Hz), 7.54
(2H,d,J=8.7Hz),7.21 (1H,d,/=1.7Hz),7.26 (1 H,dd,J=8.3,1.8 Hz),3.99 (2 H,d,J=
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

e
H
(s
\‘\,Y )

OH O
[(3-Hydroxy-4"-methyl-biphenyl-4-carbonyl)-amino]-acetic acid: "H NMR (400 MHz,

DMSO-dg) & ppm 12.37 (1 H, s),9.17(1 H,s5),7.94 (1 H, d, /= 8.32Hz), 7.60 2 H, d, /= 8.14

present disclosure.



WO 2008/ 002576 PCT/ US2007/014832 41 Hz), 7.29 (2 H,

d, J=7.96 Hz), 7.22 (1 H dd, J= 8.32, 1.83 Hz), 7.18
wO2o0dd/002876 J= 1. 74 Hz), 4.00 (2 H, d, J= 5.67 PeY/US203H14832
(3 H s). HPLC-Ms: mz 286 [ M+tH] +. Category |11 of the

present disclosure relates to conpounds having the
formula: R ;NH N NR6aR6b 5 COH O wherein
non-limting exanpl es of R 4R6’ and R6b are further
descri bed herein belowin Table WVII. TABLE VII No. R

5,725 B 4278 o RN 4g 8 00 e LR pPRER ity o

4.00 (2 2,38 J3= 8167 HpRBAYS H,Is). HPLQ-BAS 42861 [DpHENY | - H -H
235 2-net hyl phenyl -H -H 236 3-nethyl phenyl -H -H
237 4-nmet hyl phenyl -H -H 238 2-fluorophenyl -CH3 -H
ody LI 6@k g8t diselddurettelaged Qo ofnlpUan IAOMA the Efdnuldl
2 chl orop enyl -CH3 -H 242 3-chl orophenyl -CH3 -H
243 4- chlorophenyl NH 24402- et hyl phenyl -CH3 -H
245 3- et hyl phenyl bHG H K246 ll4- net hyl phenyl -CH3 -H
247 2-fluorophenyl - NRS2R®
' OH O

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

TABLE VII
No. R R R*®
229 2-fluorophenyl ~-H -H
230 3-fluorophenyl -H -H
231 4-fluorophenyl -H -H
232 2-chlorophenyl -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 —CH3 -H
239 3-fluorophenyl —CH3 -H
240\ 4-fluorophenyl —-CH3 -H
241 2-chlorophenyl —CH; -H
242 3-chlorophenyl —CHj3; -H
243 4-chloropheny! —CH; -H
244 2-methylphenyl —-CH; -H
245 3-methylphenyl —CH3; -H
246 4-methylphenyl —CH; -H
247 2-fluorophenyl ~CH; —CH;
248 3-fluorophenyl —CH; —CH;

~



248 3-fluorophenyl -CH3 -CH3 WD 2008/ 002576

PCT/ US2007/ 014832 42 249 4-fl uorophenyl -CH3 -CH3
wazmsadozitb or ophenyl -CH3 -CH3 251 3- chl or opheRrgi/usaid3/014832

-CH3 252 4-chl orophenyl -CH3 -CH3 253 2-nethyl phenyl

-CH3 -CH3 254 3-nmet hyl phenyl -CH3 -CH3 255

4- et hyl phenyl -CH3 -CH3 256 2-fluorophenyl -CH2CH3

-H 257 3-fluorophenyl -CH2CH3 -H 258 4-fl uorophenyl

-CH2CH3 -H 259 2-chl orophé‘ﬁyl -CH2CH3 -H 260

P G e e
é%g{mgg Whl (04 gl;oge@%%%:‘%ﬁg:ggiaacﬁm CateaqgarM 111 of
the piesit d.@&@@g}@nyhi be—fSHepared b§«3H'3he
01T SndSdesor I BEE T Eahp! o5 Band |6. -bXEhams Vi
a ad[ N8N Q- hlehhylpﬁarlyl\r ,) " —8EGHB) 2 QEI:EQ oHO7 12
Reagents_and.-conditions- XAMPLE
5- (3- ¢ hlﬁﬂthéwme}hW%w( d{ met h¥Hani nd) - zcéiaoet hyl ] - 3-
hydr oXy 550t I MR HR thHiey1 —CH, —CH,

256 2-fluorophenyl —CH,CH; -H

257 3-fluorophenyl —CH,CH; —-H

258 4-fluorophenyl —CH,CH; -H

259 2-chlorophenyl —CH,CH; -H

260 3-chlorophenyl —CH,CH; -H

261 4-chlorophenyl ~CH>CH; -H

262 2-methylphenyl ~CH,CH; —H

263 3-methylphenyl —CH,CH3 —H

264 4-methylphenyl —CH,CH; -H

The compounds which are encompassed within Category III of the present disclosure cat
be prepared by the procedures outlined herein below in Schemes VII and VII and described in
Examples 5 and 6.

5
Scheme VI
Cl
N o) —_— SN o]
H | H
N N
Z \/Loa o \)]\N(CH:;)::
OH O OH O
7
Reagents and conditions: (a)
10

EXAMPLE 5
5-(3-Chlorophenyl)-N-[2-(dimethylamino)-2-oxoethyl]-3-hydroxypicolinamide (12)



WD 2008/ 002576 PCT/ US2007/ 014832 43 Preparation of

5- (3-chl orophenyl ) - N-[ 2- (di et hyl am no) - 2- oxoet hyl ] - 3-
waypaseomyyts col i nam de (12): To a sol ution of PCT/US2007/014832

{[5-(3-chl orophenyl) - 3-hydr oxy- pyri di ne- 2-

car bonyl]-am no}-acetic acid, 7, (0.043 g, 0.139 nmol)

in DVF (2 nL) at O'C under N2 is added

di i sopropyl et hyl ami ne (0.072 m, 0.42 nmol),

1- (3-di net hyl am no- propyl )-3 5 et hyl carbodiin de

EDCI 0. 21 d,1-h I
Plepatipn o3 Soa ooty ARk R O bR AR o ©
hydroxypléolﬁiah{ﬂgﬂ@dlzl‘)o trrofa mm@rﬂ%f {{gf(giflohldibpmmol-ﬁmdlgxﬁg)giﬂlmZ-
a solution 1.n S a e
carbony e GAfene 2 ThA.083 EnPy 3B sl DO BLe 0 °Gignder Ny is
added du§$151{)[)§l@tl'fy@é mr?ie Q@ﬁ% mTh@ 45 %"i’rﬁ&l)i ﬂ(3-§hrgéth§'ltaﬁ§né/ybl;dlgg& -3-

(@] urated aqueous
5 ciylcarboHmudeghPED{HO4 5 6 24 rradl) e Srostiensstadrole (OB (0.002 g,

0.014 mxﬁ&{;‘c%ﬂé ?eashﬁmg m&fure SAEEARl S ﬂfn%feétﬁg%cgﬁﬂg&gﬁ?gx{lgéj f0.10 mL of a

over silica
2M solutidbnZia ']QH]E 482 winedl}lis adfled.t Tie dedionad waraed slowdg t@room temperature

and stlrre%%j F—|5 ess Oe|8| gcteqp ﬁ%te%zwﬂﬁﬁ%gﬁfa wa ?é)gém l'gﬁrfz) @dg §f\j:urated

aqueous Na@é HZ])& o@aﬁﬂ; phisdis difed MgB0Y), fMiteddd (c@mb‘bntﬁ);ed #hdbP rddliced
10 - pressure ;I]M_@elg\éldq#gfegigﬁzs%pmﬁpg %gg%gﬁl%ggt%q) to ﬁ%@%@ g (43 %pyield) of
the desirdd pljod@t'ﬂs\é &JICME%S s6RD 'EBRINGR 22 33 MITE @%@&f& @EICBItl.9%£/FI_-I, s), 8.83

condi t1 ons: -am noacet am de , : ;
(1 H, t, J& €6tw)r 8. 2581 Hayls-f =208 BaD TS HO N, @) 7.31 ~7:44 (4H.im), 4.19 (2 H, d,J

-ty A, £ (4 g BT o001 21

I-NON NH2 O O Noml NHZ 25 OH 0 OH O

15 Scheme VIII
BnO BnO
! | NN " | SN R
e Y
N
o CO,H 7 \)LNHZ
OBn OBn O
2 13

Reagents and conditions: (a) 2-aminoacetamide HCI1, EDCI, HOBt, DMF;
0 °C to rt, 3 days.

20
B H
no|\NHo 0|\NH0
N —
OBn O OH O
13
Reagents and conditions: (b) H;: Pd/C, MeOH, rt, 22 hr.
HO
| N f \/lol\ //\\ \)I\
7 NH, NH,
25 OH O

14
Reagents and conditions: (¢) (CF3S0,),NCsHs, MeOH; rt, 24 hr.
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20

25

14 15 Reagents and conditions: (c) (CF3SO2)2NC6HS5,

MeOH;, rt, 24 hr. WD 2008/ 002576 PCT/ US2007/014832 44
wQ2008688376 10 O O/ 1(;iY NL Eil11Tcl:L1( N H PSFISM0Ov/014832

NHa OH O OH O 15 16 Reagents and conditions: (d)

3-chl orophenyl boroni ¢ acid, Pd(dppf)Cl2, 5 K3P04,

di oxane; 85 C, 48 hr. EXAMPLE 6

5- ( 3- Chl or ophenyl ) - 3- hydr oxy- pyri di ne- 2- car boxyl i c

aci d carbanoyl net hyl -am de {°16) 10 Preparati on of

3, 5- bi s-benzyl oxy- pyri di ne- 2- car boxyl i c aci d

car banoyl net hyl -am de (13): To a.solution of

3, 5- bi s- benzyl oxy- pyri di ne-2-carb , 2, (1.00

g, 2.99 mmol) in DV (20 nl) at phomtenperature

uder_oOR ig _added 1-(3-dinethy|a ooropyl) 3-

et hy$\car odi Nni de ( (0.925 & ol ) and

1- Ky dPox  Haz éHOBt) (0. 806 g| 97 garol

The resul ting ol uti on™is stirred for TR )
2- am noacePdmnide 15 hydrochl ori de (0. 66 97 mmol)
and diisopropylethylamne (1.56 m, 8.96 mm?) are

added. AflSer 3 days the reaction mixtudé is

Cong The
col [ EPUAR R A Rlor SR SREIRERRIN P e PBEG Rl
washed with wat er Ki;BOafdioxaheD859B, 48 1i51% vyi el d) of
the desired product as a white solid. "H NWVR (250 Mz,
DVBO-d6) 6 ppm8.39 (1 H t, J=5.6 Hz), 8.01 (1 H
d, J—22Hz) 7.28 - TEﬁﬁMHJZEH n, 711(1H br
éa s), 20.5. (2 H .s),.3.81 (2

5-(3 %Ow?enﬂbééwxww@g%tmw ic Pﬁw%ammm@*hﬂ-amlde (16)
3, 5-di hydr oxy- pyri di ne- 2- car boxylic acid
car banoyl net hyl -am de (14): A solution of

Pgeparagios- qfé@l%mwwvmyn@l@ Laniboxyli¢ acid cetbamoylmethyl-amide

(13): ToF G RBR E Ple bAP it o Bl s TTolg 7t oD in

DMF (2Qumdlg at mmnatequpdttereanﬁﬁr b iHidedr] -@2dineatindamitopropyl)-3-

ool FRFRACEISEIDIER 3.5, Bl AR St ST o 06 .

5.97 mmeYNMTihe eekultihg ﬁcﬂh@orﬁﬁ@tlﬁﬁﬂ mém%ssm&mes(:tggg Qrﬂ:ﬂiliﬁgﬁfét?ﬂﬂe r
requce pressure to affor Jo yI € of t
hydmchlaeg? f%& Br oddamep @aﬁ}deacrnw@deiaﬂarwne (R ﬁé@mmfre added.

After 3 d@@@quct&nﬁﬂmﬂr@ 1&801&@nt'f!1te§ )mdleQe&fceﬁ :bré?!sulkéran%)HzCBac?&d The
solid whl(ch forms is collected by f) ltration and(1s washed with water to afford 0.598 g (51%
yield) of the desired product as a white solid. "H NMR (250 MHz, DMSO-ds) 8 ppm 8.39 (1 H,
t,J=5.6 Hz), 8.01 (1 H,d,/J=2.2 Hz), 7.28 - 7.56 (12 H, m), 7.11 (1 H, br s), 5.26 (2 H, s),
5.25(2 H, s), 3.81 (2 H, d, J= 5.6 Hz). HPLC-MS: m/z 392 [M+H]".

Preparation of 3,5-dihydroxy-pyridine-2-carboxylic acid carbamoylmethyl-amide (14):
A solution of 3,5-bis-benzyloxy-pyridine-2-carboxylic acid carbamoylmethyl-amide, 13, (0.598
g, 1.53 mmol) 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 through 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-dg) & ppm 12.42 (1 H, s), 10.84 (1 H, brs), 8.75(1 H, t,J=5.8 Hz), 7.75 (1 H, d,
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30

WD 2008/ 002576 PCT/ US2007/014832 45 J = 2.3 Hz), 7.47

(1 H brs), 713 (1 H, br s), 6.67 (1 H d, J =223
wo2)es/08286 (2 H d, J = 5.9 Hz). HPLC Ms: nl zP@1/AS2007/014832

[ MkH] +. Preparation of trifluoronethanesul fonic acid

6- (car banmoyl net hyl - car banmoyl )-5 5 hydr oxy- pyri di n- 3-yl

ester (15): To a solution of

3, 5-di hydr oxypyri di ne- 2-caroxylic acid

car banoyl net hyl - anlde 14, 0.30 g, 1.42 nmol) in MeOH

nge
J=23 }%}%s%dﬁ py? hy1 e)b( 35f0467cﬁ111ﬁ fﬁd—z%m%?& gy =59 1.
HPLC-M% miX 2pD EviHH]E.i f | uor omet hanesul f onami de (0.508 g, 1.42
mrol ). The resulting mxture is warned slowy to room
tenperature and stirring is continued for 24 hours.

PTJb@ra‘th\tﬁ“lﬂﬁﬂh@roiﬂt@ﬁhr{eMaél@ 6'—{6%&@69%&139] OArBEBLYIS-S-

he crude nater is purifi over silica (2%

hydroxywmnéﬂtwyr& 8): Epfacﬁoaltwnmzﬁ -‘gdl(hsévaénél)neo?—cqrhexyhc acid

carbamo%?tﬂﬁ%ﬂ}%%?%t(o 38 Sa 1 Q@lngmm(i‘) iﬁ &ﬂé(gﬁ l(l?’ng'ﬂéngQnL) at 0 °C

under NaJis ad@dgdlidppg‘opalmhyl@mlm (0247 3k 1 2423ninp)), follo®sd by N-H d
1 H br s)

phenyltn‘gltloplme ha ulf%nafmf_lé %0 ’5'% ﬁ%mﬁ?@s@ﬁa resium_rﬁ it Xt&rg is warmed

slowly td:lroenﬁlre&tpeﬁnulefand stlrrmg is contmued for 24 hours. The solvent is then removed

under reg@fgg p?qggllﬁ%%ﬁg);ﬂ%‘é%aﬁ ’éé’;( I dl gre_al ? Zé‘gggébIHCCHz(:b) to

afford 0.504 p{8398 yadld} 61 the ld@é@éﬁx’eaﬁkﬂw lafpaw YelR@ sbikt 'H NMR (250 MHz,
car barrlI])%l met hyl - car banoyl ) - ydr oxy fyrl di n-

DMSO-dsip gpm B85 (DHLbr 5, OGBHE Hrhof 7 1) §.4 T Iobethe) 7 535H2), 7.85 (1

10,7314 FORDACGRE) SN LUBES] 0 I g, i 3

[M+H]".K3P04 (0.148 g, 0.70 mmol) and Pd(dppf)ClZ (0.048 g,
0.06 nmol). The resulting suspension is heated to 90
Cin a sealed tube for 22 hours. The reaction is

thﬁiﬂ)ntdf i@%ﬁloi@ﬂeﬁ!ﬁ%u{)ﬂr@{}dpﬁdﬁhé-am’aaﬂ)oxyhc acid

- chl Qrophen Yl boronic acjd 35 mmol ). and
carbamoﬁg(ea@ﬂf%gg( @O g dagasg:cty@lqﬁm ()f tpguglmh%ulqugc acid 6-
(carbam%@ﬁ%ﬁm'yﬂ@aﬂbﬁﬁ%ﬁ)eﬁh?&’ro%) _pyritif- 3@111 eft8disi @ad §2@5@ RHASD in 1,4-

er “coolin the reaction solution is filfered
dioxane (3} kgt mwim tférrnxnraw wder dolis addedB-eldpraphenyldopenic acid (0.109 g,

0.70 mm\ﬁ@sﬁ%\’\g {hSa?(B &(5 er1) and.p (gﬁ{?ﬁ i (btd4§t Oﬁgid?ﬁ%i;ﬁ'ﬂ%sresultlng

e conc ’ed’ un pressur
suspensmxe $I Itateddo 986C\viach senle@i@ fr 22 Houmss e resdtionlie ¥oaled té om

remperarfi g 43P B 7 Ah el norbulir R (AR € O pinigl §iPacapencr

(0.048 gf0.06l1tiol) & added ahd @tk @uatonsichéated (6296 Mo aﬁlﬁﬁitﬂ)}lat 22 hours.

fford 0.033 18% yj. el d desy red uct . a
After colfingo fis it Lpftian S HIEHIGHHCaEh QoS w65 e s lics are
washed vlizh g@dlglﬂmaﬁ' M§(|1_)IIZ-I Q‘h% ?isl)gﬂte Bnd Wasﬁ'mﬁ@m% &Qcé‘x‘?t)atecﬁurﬁﬁ:r tdduced

H
pressure ancg the(rgsidue ghsso yed CH7éib@mg qushed Yjth I‘Q‘Vg_glh(lq_ acpqd g‘)he organic

layer is d; 5%%’}\1%%52(2@6&&%1:%? 3 S% 38%¥2§§?Gd§ﬁedﬁzeﬁ ﬁggsuiév“'ﬂlﬂe crud%roduct 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) d ppm 12.46 (1 H, 5),9.17 (1 H,t,J=5.9
Hz),8.55(1 H,d,J=2.0Hz),7.93 (1H,d, /=09 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]".
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20

46 The follow ng are non-limting exanples of
conpounds enconpassed within Category 11l of the
wonrems@azs7di scl osure. % G H OH OS5 PCT/US2007/014832

5- (3- Chl or ophenyl ) - 3- hydr oxy- pyri di ne- 2- car boxyl i c

acid (isopropyl carbanoyl -nethyl). am de: IH NWR (250

MHz, CDCI3) S ppm8.60 (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, , 5.69 (1 H br s), 4.04

14 o oy ey ek hound hidptieq i Gacaor
III of the- pedehiNdistdsurk0 OH O

3- Hydr oxy- 5- (4- net hyl phenyl ) - pyri di ne- 2- car boxylic

acid (nethyl carbanmoyl -nethyl)- am de: 1H NWMR (250 MHz,

CDC13) b ppm 11. 90 , s), 8.47 (1 H t, J=5.9 Hz),

8.25 (1 H d, J 7.33 - 7.56 (3 H m, 7.12

- 7.31 (2 H m, 6‘07 (1[H. br%?; 90 - 4.24 (2 H,

M, 2.66 - 2.98 (3 H MY s). HPLG-Ms: m z

300 [MtH +. 15 i 0 \ N N~joHNECH3 ™H o

55(3((3hlGPcL;ﬂhE 308} dr o3y - byﬂamyz.@a\fbwlréeac?d ewpbsg;mha&amoyl-methyn.
) acid carbanD | - et hy
amide: (b%lﬂm QD@sX&pprn 8360 6)1 H 8 J5-56 eﬁﬂ; 8Bﬁ (é)H CBJ312 0 Hz),

7.50-7. #(gh ﬁg) i4 15H(§ ﬂh?ﬁé Hﬁ 7“# 87 ??}é%@g‘s@(l I—?J)r]sa(4104 H,
d, J = 5.9 H7),304 H) H, q-JBL=€7MEI-Iz)mzl33(25CH,[ds/HJHﬂ 5.6, KCAt BELGAMS! rok 348 [M-+H]".

the present disclosure relates to conpounds having the
formula: RZY" O/ NLuR OHO

H1C
% .

3-Hydroxy-5-(4-methylphenyl)-pyridine-2-carboxylic acid (methylcarbamoyl-methyl)-
amide: "H NMR (250 MHz, CDCls) 8 ppm 11.90 (1 H, s), 8.47 (1 H, t, J= 5.9 Hz), 8.25 (1 H,
d,/J=1.8Hz),7.33-7.56(3H,m),7.12 - 7.31 (2 H, m), 6.07 (1 H, br s), 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]".

cl Y
P
NHCH3
OH O

5-(3-Chlorophenyl)-3-hydroxy-pyridine-2-carboxylic acid (methylcarbamoyl-methyl)-
amide: "H NMR (250 MHz, CDCl3) & ppm 11.79 (1 H, brs), 8.55 (1 H, brs), 8.31 (1 H, s), 7.6C
(1H,s),7.41-753(4H,m),6.01 (1H,brs),4.15(2H,d,J=58Hz),290 3H,d,J=4.7
Hz). HPLC-MS: m/z 320 [M-+HJ". |

N
N

Category IV of the present disclosure relates to compounds having the formula:
R | N y 0
’/ NS
OH O
wherein the first aspect relates to compounds having the formula:



wherein the first aspect relates to conmpounds havi ng
the formula: WO 2008/ 002576 PCT/ US2007/014832 47 R ¢
Wol200823RS OH O non-limting exanples of R RET/UAR@®7A014832
units are further described herein below in Table
VIII. TABLE VIII No. RRL 265 -H 2-fluorophenyl
-C(CH3)2- 266 -H 3-fluorophenyl -C(CH3)2- 267 -H
4-f | uorophenyl -C(CH3) 2- 26 -H 2-chl or ophenyl
-C(CH3) 2- 269 -H 3-chl oroph nyl -C(CH3)2- 270 -H
4-chl or ophenyl -C(gH3)2- 271 -H 2-net hyl phenyl
-C(CH3)2- 272 -H 3- WNphenyI OC(CH3) 2- 273 -H
4- et hyl phenyl - C( 227 N- 2-f 1 uor ophenyl
-C(CH3) 2- 275 -CH3 3-flfuor phehyl QEZCHS)Z 276 -CH3
4-f | uorophenyl -C(CH3)QH 297 -CH3 2-chl or ophenyl
non- llmmr% Qiﬂ;ﬁe éf/R RC'ﬁ‘ﬁdi &his‘%"r@ﬁﬁﬁ‘[&‘ hescqbgﬁ'lﬁéfe 818w i fible VIIL
orop%eny1 ]heny
C(CH3)2 281 CHS 3 mat hyI phenyl C(CH3)2 282 -CH3
4- et hyl phenyl - C(CH3) 2y ?‘1%%% 2-f 1 uor ophenyl
uor op enyl

-C(CH3) 2- 284 -CH2CH3 3- -C(CH3) 2- 285
- CH2CHB0.4- f|l uor Bpheny| - C( CHB) 2- 28p - CHACH3
2- dhl-erophgryH—C(CH3)-2

265 -H 2-fluorophenyl —C(CH3)—
266 -H 3-fluorophenyl - —C(CH3)2—
267 -H 4-fluorophenyl —C(CHz)2—
268 -H 2-chlorophenyl ~C(CHz3)>—
269 -H 3-chlorophenyl —C(CHa3)2—
270 -H 4-chlorophenyl ~C(CHj3)—
271 -H 2-methylphenyl —~C(CH3)>—
272 -H 3-methylphenyl —C(CHj)—
273 -H 4-methylphenyl —C(CH3)2—
274 —CH; 2-fluorophenyl —C(CHs3)>—
275 —CH;3 3-fluorophenyl —C(CHz)>—
276 —CH3 4-fluorophenyl —C(CHz)>—
277 —CHj3 2-chlorophenyl —C(CHaz)—~
278 —CH; 3-chlorophenyl —C(CHz)>—
279 —CH; 4-chlorophenyl —C(CHz)>—
280 —CH3 2-methylphenyl —C(CH3)>—
281 —CH; 3-methylphenyl ~C(CHa3)—
282 —CH; 4-methylphenyl —C(CHai)—
283 ~CH,CHj3; 2-fluorophenyl —C(CH3)—
284 —CH,CH; 3-fluorophenyl —C(CH3)2—
285 —CH,CH; 4-fluorophenyl —C(CH3)2—~
286 —CH,CH; 2-chlorophenyl —C(CH3)2—
287 —CH,CH; 3-chlorophenyl —C(CHz)>—
288 —CH,CH; 4-chlorophenyl ~C(CHs)2—
289 —CH,CHj; 2-methylphenyl —C(CHs)2~




287 - CH2CH3 3-chl or ophenyl -C(CH3)2- 288 -CH2CH3

4- chl orophenyl -C(CH3)2- 289 -CH2CH3 2- net hyl phenyl
woOQC(@8HBI26 WO 2008/ 002576 PCT/ US2007/ 014832 48pr29MS2007/014832

- CH2CH3 3- et hyl phenyl -C(CH3)2- 291 - CH2CH3

4- et hyl phenyl -C(CH3)2- 292 -H 2-fl uorophenyl

-CH(CH3)- 293 -H 3-f|uoropheny| -CH(CH3)- 294 -H
4-f | uorophenyl - CH(CH3) - H 2- chl or ophenyl
-CH(CHS) 296 -H 3 chl oroph nyI -CH(CHS)- 297 -H
hl or-oph 200 ) [T T T |
|uu|\.||)l| 11 ll_l |X|
AR ) r?ym&ﬁ%@ﬂe“ybH CHS(@}@% _|H
%9'19 e mdcm@m )4-methylpKrs1 2} f Lagcepeny|
CH3) - 302 -CH3 3-f|uorophenyl - CH(CH3=-_ 303 - CH3
21| ud98phe nyl -BH(cH3)2- flyugrophepyg! 2 chCHI(GHh)enyl
Ilf\llf\\_ UD _:Ilf\n T I-J—IL _CI—B
4- c phenyl -k%é-l( CH3) ”@‘%%f‘éé Ff\gitHﬁe v
- CH)y- 308 -CH3 3- neﬂh}dopctpheylyl - MGCPEQZH3BOQ - CH3
4- fh\/l oh ny! f"l-!(vI 210 B2 P Ap” nyI
(oS q11 -decHs SZ'FﬁE)S?WFAyI EH(@HS}J‘ 312
-CI— CHged- T[T uor opgheny|  3fhldebphen
2-chl orophenyl -CH(CHR)- 314 - CH rJ-rz 3- r-hl nrnnh nyl
-CH(CH®7- 315 - €H2CH3 44@h10c§¢nlmwhy| —@H(@H@)— 316
- CI— . —W R E = {
3-ne phenyl (CH3)g ényt CH)-
299 -H 3-methylphenyl —CH(CH3)-
300 -H 4-methylphenyl —CH(CH3)-
301 —CH3; 2-fluorophenyl —CH(CHs3)-
302 —CH; 3-fluorophenyl —CH(CH3)-
303 —-CH; 4-fluorophenyl —~CH(CH3)—
304 —CH; 2-chlorophenyl —~CH(CH;3)-
305 ~CH3; 3-chlorophenyl ~CH(CH3)-
306 —CH3 4-chlorophenyl ~CH(CH;)-
307 —CH; 2-methylphenyl —CH(CH3)-
308 —CH; 3-methylphenyl —~CH(CH3)—
309 ~CH3 4-methylphenyl —CH(CHs)—
310 —CH,CH3; 2-fluorophenyl —CH(CHsz)-
311 ~CH>CHj3; 3-fluoropheny! —CH(CH3)—
312 —CH,CH,; 4-fluorophenyl —CH(CH3)—
313 —CH»CH3 2-chlorophenyl —CH(CH3)-
314 —CH,CH3j 3-chlorophenyl —CH(CHs)-
315 —CH,CH3; 4-chloropheny! —-CH(CH3)-
316 —CH,CH3 2-methylphenyl —CH(CHas)-
317 —CH2CH3; 3-methylphenyl —~CH(CH3)-
318 —CH,CH; 4-methylphenyl —CH(CH3)-
319 -H 2-fluorophenyl —~CH,CHz-
320 -H 3-fluorophenyl ~CH,CHz>—
321 —-H 4-fluorophenyl —CH,CH>—




318 - CH2CH3 4- net hyl phenyl -CH(CH3)- 319 -H

2-fluorophenyl -CH2CH2- 320 -H 3-fl uorophenyl -CH2CH2-
wQ@2008/002%6 f | uor ophenyl -CH2CH2 WD 2008/ 002576 PCT/US2007/014832

PCT/ US2007/ 014832 49 322 -H 2-chl orophenyl -CH2CH2-

323 -H 3-chl orophenyl -CH2CH2- 324 -H 4-chl or ophenyl

- CH2CH2- 325 -H 2-net hyl phenyl -CH2CH2- 326 -H

3- et hyl phenyl -CH2CH2- 327 -H 4-net hyl phenyl - CH2CH2-
328 -CH3 2-fl uorophenyl -CH42CH2- 329 -CH3
3-f nyl -CH2CH2- 330 -CH3 4-fl yor nnhg_n_)d_
22 3317 - o 2- chi Feblorenhgnyl docflCheo -|ors
3- gt rgp'n nyT = 2= = 7 Enl @ﬁg nyl
O caf 100 - G 2- bt TSRy T -loH3
t h},ZI4phe nyI -EHZCHZ 4-3B&r91mdﬁyl4- rret—ﬁ:ﬁz@rbﬁyl
= cHCH3 L LIB=AY 1 T ICI 1 8
- CH2 Q%iss fll uorojaheny 2 3919&1‘-@’ §9 o
4-fIr U@z@pﬁe nyl =gH2CHR- 3 3ftbhyipidaeH3| 2—OH,orpphenyl
- CH2CH2- 1 -CH2CH3 RB-chl or nnh n\/I - CH2CH2- 341
- CI—IZC+3§74- qhl or o¥heny 4-gypinylphenyh 3| - B
2- nettpigph ny| = 3= henyl
8 — 0 g B Rheny

“opaB® 3 C%I—B fHorort e#m CrR G The
conpou2ds cescr—Chhd [ rm‘éeﬂlmr@lgenabo /er—GHanb—n R5 is
Cl-ic4 HhRe rehed €1 y—can—be
pr epared by t h‘C ocejuﬁgl“%mef’ﬁgd héﬁg}%ﬂ!ﬁ?l oW in
Schemeah X gnd —degcri ped-chibréptampl €| 7 —CH,CH,-

332 —CHj3 3-chlorophenyl —~CH,CH>—

333 —CH; 4-chlorophenyl —CH,CH>—

334 —CH; 2-methylphenyl —CH,CH>-

335 —CH3 3-methylphenyl —-CH,CHo—

336 —CH3 4-methylphenyl ~CH,CHy—

337 —CH,CH; 2-fluorophenyl ~CH,CH,—

338 —CH,CH3; 3-fluorophenyl —CH,CH,-

339 —CH,CH3 4-fluorophenyl —~CH,CH:—

340 —CH,CHj3 2-chlorophenyl —~CH,CH»—

341 —CH,CHj, 3-chlorophenyl ~-CH,CH,—

342 —CH>CHj; 4-chlorophenyl —CH,CH,—

343 —CH,CH3 2-methylphenyl —-CH,CH>—

344 —CH,CH3 3-methylphenyl —CH,CH>—

345 —CH,CH3 4-methylphenyl —CH,CH>—

The compounds described immediately abover wherein R’ is C;-C linear, branched, or
cyclic alkyl can be prepared by the procedures outlined herein below in Scheme IX and

described in Example 7.

Scheme IX
BnO BnO.
NN NN o
| — | P
CO,H OCH;
OBn OBn OHi:C CHj;
2 17
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5 Schene I X BhOBhONO 1 --~ |

CO2H N) LOCH3 (OBn OBn

O H3C CH3 2 17 WD 2008/ 002576 PCT/ US2007/014832 50

weeeagmtyeand conditions:
acid nethyl ester, EDC,
BnO 1:

NOHO'(:"-NO N -~ /

(a) 2-am no- 2-net hyl pCcofiS207014832
HOBt, DWF;, OC tort, 3days.
~OCH3 N ~OCH3 OBn O

H3C CH3 OH 0 H3C CH3 5 17 18 Reagents and

condi ti ons:
O N ON 5~0CH3

Reagent 19q & O %%Jlngzelpah ?-aarlqideg
N |
Reagents and conditi ons:

(b) H2: Pd/C,
x OCH3 OH
gr%ltﬁ)}l[%%%o'q c(}cbé R TEA BN EOCY, HOBt, DMF;

H OCH3 N OH O HCCII3t

OH rt, 22 hr. HON F3 OS5~
H3C CH3 OH O H3C CH3 18 .

,QaysOH O H3C CH3 19 20
(d) 3-chl orophenyl boronic

acid, Pd(dppf)Cl2, 15 K3P04, dioxane; 85 C, 48 hr.
B
————
’/ OCH; 7 OCH;
OBn OH;C CHs OH OHC CH;
17 18
Reagents and conditions: (b) Hy: Pd/C, MeOH, rt, 22 hr.
HO X F;C._ O N
| ) 11;11 —— O// \\o '
7 OCH;, o OCH;
OH OHC CH OH OHC CH;
18 . 19

Reagents and conditions: (c) (CF3S0,),NC¢Hs, MeOH; rt, 24 hr.

F;C (@)
AN
O O oz

-
OCH,
OH OH;C CH; OC“B
OH OHC CH;

19
Reagents and conditions: (d) 3-chlorophenylboronic acid, Pd(dppf)Cl;,
K3PO,, dioxane; 85 °C, 48 hr.

EXAMPLE 7
2-{[5-(3-Chloro-phenyl)-3-hydroxy-pyridine-2-carbonyl]-amino} -2-methyl-propionic acid
methyl ester (20)

Preparation of 2-[(3,5-bis-benzyloxy-pyridine-2-carbonyl)-amino]-2-methyl-propionic
acid methyl ester (17): To a solution of 3,5-bis-benzyloxy-pyridine-2-carboxylic acid, 2, (1.0 g,
2.99 mmol) in DMF (20 mL) at room temperature under N, is added 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) (0.925 g, 5.97 mmol) and 1-

hydroxybenzotriazole (HOBt) (0.806 g, 5.97 mmol). The mixture is stirred for 15 minutes after
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EXAVMPLE 7 2- {

[ 5- (3- Chl oro- phenyl) - 3- hydr oxy- pyri di ne- 2- car bonyl ] - am
wonajs/oo2s7eet hyl - propi onic acid nethyl ester (ROY/UR2007/014832

Preparation of

2-[ (3, 5-bi s-benzyl oxy-pyri di ne-2-car bonyl ) - am no] - 2- e

thyl -propionic acid nethyl ester (17): To a solution

of 3, 5-bis-benzyl oxy-pyridi ne-2-carboxylic acid, 2,

(1.0 g, 2.99 nnDI) in DNFSGZO m.) at roomtenperature

under

which a- PR RFGIRGBN D91 &5 21 RyRelAPbGiis9RroRy gtBBCIine SDUBBA) (156
mL, 8. 96?6m§893?e Qg@éd) Tﬁ@ ges%lgt?n% JONATRNY BEREPET HodZEPlefptdaie)for 16 hours

. The m xture is stirred for 15
then conqmnategsmﬁt eaduwd pregere Ths Tesutting broxaogil ssidied ayer silica

(EtOAc: hcﬁpkanlc%plra%)gt? fhhé 6% {?56/ %%Bé’gf%zeqc]%sggd cém%éuﬁ@gé ) cﬁ)ﬁﬂess solid.

'H NMR 280 Mide,dCDTh arppsu$ 18 lﬁgHss) Bt020f1 Hsd,sk+ 2r3cddz)at . 3loch#8 (10 H,

690 CIRSLALU Sl A5 RSBy SR 2 505 epgmncov

m/z435[g)14eﬁ]*3|llca (Et OAc: heptane 1:1) to afford 0.58 g (45%
yleld) of the desired conpound as a colorless solid. 5
"H NWR (250 MHz, CDC 3) pm8.13 (1 H, -s), 8.02 (1

P?p gatlo%n ﬁg 'éz%h)igm% -pﬁnangéSZ Eﬂoﬁ%l% ammol)62 %tﬁ/}l ﬂ?'oplomc acid

methyl edter €)8): A ﬁﬂut@cﬁx of 2- 503 5-biptbenr@oxy-pyridyRs2- Fwﬂ;pﬂu.l)-ammo] -2-

ar at.i,on 10%
methylprgpl[o?xéc %018 InheS; 1 es py l’ deISSn , 1,34 gHBORy? }\/IeOH 1? Eir)rgo%tatmng
Pd/C (0.9 ®)is @titred aﬁdcdr an]di)mb’ﬁil‘hyé ot} for 221R)urs. Arlsaoteatmmnsqhﬁtlon is

v A LD U 6 S DA e
filtrate af@WahihBs MR@onteiftdilundepridatéd ﬁ@s&ﬁ%o Hdérd o211 6943/}; yleld) of

is stirred under an afnosphere of for 22 hours.

the desiredeempowndsas aigieysolid  H NMB(@80 erléd\}ﬁO@éﬁ RRETNAO W, r=24
o, 6 SRR PR R0 18, LB e Y sttt s ey

at e e concentrated under
reduced pressure to afford 0.321 g (94%yield) of 15

plhe deS| ?r%‘jn[(% ound l%r %a}%gﬁﬁnyl%ys%(ﬁg{lg %{rgoj,yl)_

amino]- ’Em%tl{-&l};i}&»ploﬁlc&%m( ﬁeﬂﬂyl Ss)tcr (19ﬁ 6T6 @ sbiuti®h.in BRCES Mihydrbxy-pyridine-
H +. _Preparation of

2- Carbonzl)rmmw&rmghykpfqm% aridmasthul st 15A0R3%¢: byriramah.ip MeOH
(10 mL) (CS%E}HB% h)lswm&m;ra%‘h@w 21Qf m QMI3CmARLht MY dee B, 64 added N-

a solution in 2- -dlhydroxy-pyrldlne- 20

phenyltrm@mmgmnqsu@nmydezoﬂémgy %rmmpk)n i heggactiongs prarmed slowly to
room tenﬁ%ér?{u’re ;fﬁd st ec?’igo% 48 ’hoﬂxrsz $h Enﬂ 1? 64\4;@'& 1(njdgr {@d)uced pressure and

ning dil sopropy ethy
the crud@bil Gvhich nsdmmm pusifizd dedr stha (EtOAc heptane 1:9) to afford 0. 1 0g(36%

yield) ofﬁ.ﬁgﬁ%mr% uor 2 t han g%mwomz eblg)?’d ppm 885 (1 H, b

s), 8.19 IEAPEr. AL QIE£HR)NT. Aﬂst(ler ed] J-02.349z)h9 a3 H 1, 1863 VEHL s). SIPLC-MS:
renoved under reduced pressure and the crude oil

m/z 387 {Mi*&H remains is purified over silica (EtOAc: heptane
1:9) to afford 0.170 g (36%

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-propionic acid methyl este:
(0.17 g, 0.44 mmol) in 1,4-dioxane (3 mL) at room temperature under N is added 3-
chloropheny! boronic acid (0.082 g, 0.53 mmol), KsPO4 (0.112 g, 0.53 mmol) and Pd(dppf)Cl,
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25 yield) of the desired conpound as a yellowoil. "H

NVR (250 MHz, MeOD) 8 ppm 8.85 (1 H, b s), 8.19 (1 H
wd2008/002264 Hz), 7.46 (1 H d, J = 2.3 Hz), 3. PaT(U32047/014832

s), 1.63 (6 H s). HPLG-Ms: mz 387 [ MtH| +.

Preparation of

2-{[5-(3-chl oro-phenyl) - 3-hydroxy- pyri di ne-2-car bonyl ]

-am no}-2- 30 nethyl-propionic acid nethyl ester (20):

To a degassed sol ution of 22[(3-hydroxy-5-

trifluoronethanesul f onyl oxy-pyri di ne- 2- carbon

(0.036 g, 0.0z mutobly | Thsr tspwlsing cuspengionis higpfeddarday "C Yeg“ tU'?fn}&)&%O hours.
| 17

st o e By LN St g v

washed vﬂt]ﬁﬁldmmia)l M¢(3HOZI.‘h¢ Olttat@any wastdazsrare cpnegnirarad(under 9@@1@

NN e T R

layer is dﬁ@lé kg, S0l eﬁl}ftétléd 3nd S@mscrated\hhw redmadngessnﬂae The an.tdeqmoduct is
ution is Iltere

purified eigr PUiop SBGOFTHARIaRT L4 iaiiad Gof Ve CRfoorbet e depireippmpound

asa coloﬁédstoﬁﬁt 'S MWF@? é;’fﬁe@l Bﬁx%rltlr@! ﬁdHU&d?r 8. aggme@r s), 8.10 (1

ressure I ssol ved in
H,d,J= @ame)j T G HO8H)CT.08 + 3.34¢H &, mh3.65r@dhi - 555 £ & ). §IPLC-MS:
/z 349 &Lﬁ? (Na2SO™4), filtered and concentrated under
mz duced pressure. The crude product is purified over
silica (EtOAc: heptane 1:4) to afford 0.112 g (73%
ield) of the desir o S a coI I [
TheROTREEA i o FEBRIAD ORI gy ot Peaiatu &by e
procedurbk o@t‘lméa hen%arl@el()i‘v in'Schélne =and dkstiibed in. Eb&nﬁp’lle B m,
4 (4 H m, 3.65 (3 H s), 1.55 (6 H s).
HPLC-NS. niz 349 [M+H +. 10 The conpounds of Formul a
(1) wherein R5 is hydroggemengtxbe prepared by the
procedures outlined herein belowin Schenme X and
desctli bed in Exanple 8 Scheme X ' I NOI NO H
PN N OCH3 OH 15 OH O H3C OH 0 H3C CH3 20 21
HF/ H20 rt, 3

Is and conditions: (a) Li

da SXAWPLE 8 20 3- .
{[5-(3-Cljl or ppheHyl ) }| 3- hydr oxy- pyri di e carﬁony
i no} - Z E OCH;, jL
oH OH;C CHs OH OHC CH3

20 21
Reagents and conditions: (a) LiOH, THF/H>O; rt, 3 days.

EXAMPLE 8
2-{[5-(3-Chlorophenyl)-3-hydroxy-pyridine-2-carbonyl]-amino}-
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-
carbonyl}-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 mmol) and H20 (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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2-nmet hyl -propionic acid (21) Preparation of 2-

{[5-(3-chl orophenyl) - 3- hydr oxy- pyri di ne- 2- car bonyl ] - am
wonajs/8257eet hyl - propi onic acid (21): To a sol upComsefo7/014832

2-{[5-(3-chl orophenyl ) - 3- hydr oxy- pyri di ne-2- 25

car bonyl ] - am no} - 2- net hyl - propi oni ¢ acid nethyl ester,

20, (0.082 g, 0.24 mmol) in THE (4 nL) is added Li OH

(0.024 g, 0.98 mmol) and H20O (1 nmL) and the resulting

solution stirred for days %t roomtenperature. The

solvent is renoved under reduced pressure and t

™ azSO::g; diltesd anslpongentraied vrdeairedyicpd praseie 2 pHerd %866\/&(%1"'%»116“) of the

H
cesied Sl 0L W REUE" o FBRRETAER, OISB-0D8 s 12,99 1 B br
12.25 (1 &1, gpM.05 (1ahies)s8.88 €1 dhnrbi/ re2i( Hikj 2811 (/Ui:z@m/mzsss (2H, m), 7.51 -

7:58 2 Ko g it A R VRl pPESIr e Lo af ford 0. 064 ¢

(81@6yie|d) of the desired conpound as a white solid.

250 MHz, DVBO-d Pn112 99 (1 H, br s),
F}}Qh%lqnﬂlwt% eXagples ‘Piluﬁe ﬂéfﬁ) ollgwipg. (1 H d, J = 2.0
Hz), 7.91 (1 H s), 7.74 - 7.83 (2 H m, 7.51 - 7.58
(2H m, 1.58 (6 H s). HPLGMS: miz 335 [MrH +. 5
Further non-1im tThy ianples i nclude the follow ng.
H3C I\N HH / N OCt HE A0

= dqﬂ;ne-z-carbonyl)-
am no] -propionic acid eth 10 ester: "H NWR (250

Mz, CDCI3) S ppm12.12 (T"HC s), 8.44 (1 H t,
35[(9-H—3}zi)‘qx385 K4-nicthyphenyl)- pyxidlae-}azc)arbmlﬂ)&amum]agop@nm acid ethyl

ester: ‘YR @30 if LGy S 2,500 16 S (U, T3 5p 831 a
= 1.8 HZh2).44 2743 (831, ), 9)30 - BN, U3= 19 Hz), 421 12 21,z V= HRH)MB76 (2 H, q,

m z 325@£I\/H-|—|]+./| Cl Z 1. _~NHOCIH5 1504%0 c
J = 6.4 Hy)y 3.88 (§ Bh 6/~ 6252k R1r @ dheny)-3Q b3 Hi tiiie 7 2. ) BEI-MS: m/z 32°
[L4+H1Faﬁln0] propionic acid ethyl ester: 'H NVR (400 MHz,

CDC13) 6 ppm 12.16 (1 H, s), 8.45 (1 H, t, J= 5.7 Hz),

8.25 (1 H d, J=1.6 Hz), 7.55 (1 H, s),7.37-7.47 (4

H m, 4.20(2 H q, > 7.1 H), 3.75 (2 H q, J =6.3

Hz), 2.68 (2 H, t, .2 Hz), 1.28 (3 H t, J=7.1

Ny .

Hz). HPLC-MS: m z¢34 H ot

OH O o

3-[(3-Hydroxy-5-(3-chlorophenyl)-pyridine-2-carbonyl)-amino]-propionic acid ethyl
ester: '"H NMR (400 MHz, CDCl3) & ppm 12.16 (1 H, s), 8.45 (1 H, t,J= 5.7 Hz), 8.25 (1 H, d,
J=1.6Hz),7.55(1 H,s),7.37-747(4H, m),420(2H,q,J=7.1Hz),3.75(2H,q,/=6.3
Hz), 2.68 (2 H, t,J= 6.2 Hz), 1.28 (3 H, t, J= 7.1 Hz). HPLC-MS: m/z 349 [M+H]".

c | ~n

A EY\/\"/OH

- OH O o]
3-{[5-(3-Chlorophenyl)-3-hydroxy-pyridine-2-carbonyl]-amino } -propionic acid:
'H NMR (250 MHz, DMSO-ds) 8 ppm 12.63 (1 H, br s), 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 (2H, 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]".



20/ A1 -N/ NNOH OR OO 3- {

[ 5- (3- Chl orophenyl ) - 3- hydr oxy- pyri di ne- 2- car bonyl ] - am
waaogs/oop7epi oni ¢ acid: 'H NVR (250 MHz, DNVSO d8fTRSpmmo14832

12.63 (1 H, br s), 12.3 7 (1 H br s), 9.20 (1 H t, J

=56 H), 850 (1 H d, J=1.8Hz), 7.91 (1 H 5s),

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). HPLCGMS: mz 321

[ MeH] +. WO 2008/ 002576 PCTPtS2007/ 014832 54 H3C / N

N A "0OH OH O X19c

3-[(3-Hydroxy-5-(éf-

am no] - propi oni ¢ aci o

12.59 (1 H, br s), 9.15

H d J—18 Hz), 7.70 (

yl phenyl ) - pyri di ne- 2- car bonyl ) -
é250 MHz, DMSO-d6) 6 ppm
=& 9 Hz), 8.46 (1
H d 4 8.2 Hz), 7.66 (1
33 2 J= 8.1 Hz), 3.54 (2 5
31L(3 Hydtpxyé - Fff}hylrzheerl)(@r met-fl canbO?Yé qrai%@] Erowr%e agjd:
' NMR%&O@E%{%%{S@H&) SPm M (1 1/ e § 0.1 s (NHE s o9k, ®46 (1 1, 4,

J = 1.8 HER /(T @rtLod,ofrh 8 3yH3), 3.60y(dHbxdy gy 2.0iH®s 2338 42 bbby V = &iitr), 3.54 (2

~ 2 l= pr opi-oNi 0 N +
B 0.7~ Beilue ik 18 600 56 G, . M GERY e Sog povgi
(1H s), 853 10 (1 H d, J =2.0 Hz), 7.91 (1 H
s), 7.74 - 7.83 (2 H_m, 7.51 - 7.58 (2 H m, 1.58
(6 H s). HPLC M 335 [M+H] +. The second aspect

of Category IV relates pQun havi ng the
formula: RO HNFIII, No A,

OH OHC CHy
2-{[5-(3-Chlorophenyl)-3-hydroxypyridine-2-carbonyl]-amino}-2-methyl-propionic
acid: 'H NMR (250 MHz, DMSO-dg) 8 ppm 12.99 (1 H, brs), 12.25 (1 H, s), 9.05 (1 H, 5), 8.53
(1H,d,J=2.0Hz),791 (1 H,s),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]".

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

N )k NRE*RS®
f OH O

wherein non-limiting examples of R, RS RGb, and L units are further described herein below in
Table IX.

R \N

TABLE IX

No. R*® R® R L

346 -H -H 2-fluorophenyl —C(CHz3)>—
347 -H -H 3-fluorophenyl —-C(CH3)—
348 -H -H 4-fluorophenyl —C(CH3)2—
349 -H -H 2-chloropheny!l —C(CH3)—
350 -H -H 3-chlorophenyl —C(CHz)—
351 -H -H 4-chlorophenyl —C(CHz3)>—
352 -H -H 2-methylphenyl —C(CHs3)—




L NR6aR6b OH O 15 wherein non-limting exanples of R

R&, R6D,

and L units are further

descri bed herein

woebdworste Table | X. TABLE | X No. R 8 R 615 R PCT®48007/Mi14832

-H 2-fl uorophenyl
-C(CH3) 2- 348 -H

2-chl or ophenyl

-C(CH3) 2- 347 -H -H 3-fl uorophenyl

-H 4-f| uor ophenyl
-C(CH3)2- 350 -H -H

-C(CH3)2- 349 -H -H
3-chl or ophenyl

-C(CH3)2- 351 -H -H 4-chl orQphenyl -C(CH3)2- 352 -H -H
2-nethy|phggy[nhg(CHg)gFYD 008/002576
R M e M LU o
-H334fIJorophEnyI - C(@H3) 2 4ﬁﬁhhﬁﬁﬁknyﬂ 8- £OgOHeRhenyl
( CH3) 357 3 1 4-flhorophem—CLOHER) 2. 358
35 H| 2- chikbr ophen;rﬁ- o [creythioraptenybig ~((CH)~
ore b Sy ey g W T G S S Y
ACH:{ZH 3- m§1H1;yI phinz-tli- ( CI—B)fmorelﬂEanr—’[ 8 —Kk(CH3)2— '
e O e N e e A
- Ci439- CH3  4-gHuor pphery! - C(ﬂdﬁ)o%opla@zzl <¢BC(@H§)2—
chlorophenyl - CH3) 2. 3 CH3 - CcH3 3lchl aranhenyl
| c36Mi) - 1CHB - CHB 4- chﬂﬁhlfﬁﬁ@bﬁﬂyl _ ¢ cEE )37
r Uag1- U <digl Y| phenyl - M3 Gitkylphenyl | —C(CHs)—
362 —CHj —H 3-methylphenyl —C(CH3)—
363 —CHj; -H 4-methylphenyl —C(CHs)>—
364 —-CHj; —CH; 2-fluorophenyl —C(CH;3)»—
365 —CH3 -CH; 3-fluorophenyl —C(CHz)2—
366 —-CH; —CH; 4-fluorophenyl —~C(CH3)2—
367 —CH; —CH; 2-chlorophenyl —C(CH3)—
368 —CHj3; —CH; 3-chlorophenyl —C(CH3)—
369 ~CH; —CH; 4-chlorophenyl —C(CH3)2—
370 —CH; —CH; 2-methylphenyl —C(CH3z):—
371 —CH3 -CH; 3-methylphenyl —C(CH3)2—
372 —CH3 —CH; 4-methylpheny! —C(CH3)—
373 —-CH,CHj3 -H 2-fluorophenyl —CH(CH3)—
374 —CH,CHj3; -H 3-fluorophenyl —CH(CH3)-
375 —CH,CH3 -H 4-fluorophenyl —CH(CHa3)—
376 —CH,CH; -H 2-chlorophenyl —CH(CH3)—
377 —CH,CH3 -H 3-chlorophenyl —CH(CHs3)—
378 —CH;CH3 -H 4-chlorophenyl —CH(CH3)-
379 —CH,CH3 -H 2-methylphenyl | —CH(CH3)-
380 ~CH,CH; -H 3-methylphenyl | —CH(CH;)-
381 —CH,CHj -H 4-methylphenyl | —CH(CHj3)-
382 —CH,CH3 | —CHCH; 2-fluorophenyl —CH(CHs)—
383 —CH>CH; | —CH,;CH; 3-fluorophenyl —CH(CH3a)—
384 —CH,;CH3 | —CH,CH, 4-fluorophenyl —CH(CH3)-
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371 -CH3 -CH3 3-net hyl phenyl -C(CH3)2- 372 -CH3 -CH3
4- met hyl phenyl -C(CH3)2- 373 -CH2CH3 -H 2-fl uor ophenyl
WO Chigu7e 374 - CH2CH3 -H 3-fl uorophenyl - CH( CPBTAIS3W3/014832

-CH2CH3 -H 4-fl uorophenyl -CH(CH3)- 376 -CH2CH3 -H

2-chl orophenyl -CH(CH3)- 377 -CH2CH3 -H 3-chl or ophenyl
-CH(CH3)- 378 -CH2CH3 -H 4-chl orophenyl -CH(CH3)- 379
-CH2CH3 - H 2-net hyl phenyl -CH(CH3)- 380 -CH2CH3 -H

3- met hyl phenyl - CH(CH3)- 38% - CH2CH3 - H 4- net hyl pheny!

(_CHR) 299 CH3 CHRCHZ 2-f | yorophenyl CHUL f‘l—l’:)_

QDO

P833850H2 Qz@H-’-%CI-B‘ %H#qIﬁPol oﬁh‘%}lwpph@é{( 13)—CH§§2"§I\3)\—" N

ENYL ) ngzt 76
p(é%z}'% 07/0%48§2 56 édg’g’h 2 cm%m CH’ e
- ch8br g ph@ﬂzCHsCH(-@EQCH:G 6 4=-cbiroplRenytHl CHSH(CH:)—

Y LI OLID M OLIDOOLID

:cﬁgﬂp”%f:mﬂﬂ(kﬁgd}l%% -G ¥iphenyt, 4 S-CH(CHs)-
- N33y || phemssCH: CH(-@H3)CH ;3 89 3-rhtiB{dipBenyTHA CHBJH(CH;)— ‘

-net-hylinhenyl CH(CH3) 890 - CHRCHR - CHI2CH3

- ety | h@ﬁ{lpHsCl-l(‘@%?)C%ot ﬂﬂfletéld}@%%ds of CHEH:)-
Conmpounas of Formuta (1) can be prepared by the
procedures outlined herein belowin Scheme Xl and
Ateglnarisbbgenius oEtwen@ompounds ofFoemnealaXl) ca@ beGirepated by the\procedures

CH 21 22
outned Y R S S IR IR 10,21 22,
DM, 0 Cto rt, 2 days. 10 EXAMPLE 9
Scheme XI

% ~ O

OH 0H3<3 CH; OH OHsC CH3

T 1 T Y

NP DD

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

EXAMPLE 9
5-(3-Chlorophenyl)-3-hydroxy-pyridine-2-carboxylic acid (1-methyl-1-
methylcarbamoyl-ethyl)-amide (22)

Preparation of 5-(3-chlorophenyl)-3-hydroxypyridine-2-carboxylic acid (1-methyl-1-
methylcarbamoyl-ethyl)-amide (22): To a solution of 2-{[5-(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-propy!)-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 removed under reduced pressure and the residue partitioned between CHCl, and
H>O. The organic layer is separated, washed with sat. NaCl, dried (Na,SOs), filtered and

concentrated under reduced pressure. The crude product is purified over silica (MeOH:CH,Cl,
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5- (3-Chl or ophenyl ) - 3- hydr oxy- pyri di ne- 2- car boxylic

acid (1-nethyl-1- nethyl carbanoyl -ethyl)-am de (22)
wenepanzt’s on of PCT/US2007/014832

5- (3-chl orophenyl ) - 3- hydr oxypyri di ne- 2- car boxyl i c acid

(1-nmethyl -1- 15 net hyl carbanoyl -ethyl )-am de (22): To

a solution of 2-{[5-(3-chlorophenyl)- 3-

hydr oxypyri di ne- 2- car bonyl ] - am no} - 2- net hyl - pr opi oni c

acid 21, (0.030 g, 0. 09 rnﬁﬂ) in DWF (2 nL) at room

enpe rature under

1:99) to 4 Gip Pk RYIPAHAID. qfrtbwﬁalresl cogpnapne 45 Bsaloriseeil MR (250
MHz, c1%§138§%3p% 199igl PRt 3) Z{yd{ QfYPSE ZOH! hazoh s HE'PBtés(l H,d,J=

di’i Sopr opyl ét hyl am ne
1.4 Hz), (DIBREAJO (DHO 4, GibO (Dﬂzbr 83187 3 Thel, et ¥ ﬁzﬂ 1.3146 itk shdIPLC-
. 4m nutes then net hyl am ne hydrochl oride (0.09
hds'nvﬂgﬁgﬁifég I) is added. After stirring for 2 days the
solvent is renoved under reduced pressure and the
resi due partl i oned betweep_ CH2 and H2O The .
ARQgiatisubEeys ot fre companada gl e neirs {QFOmpREds having the
formula:dri ed (Na2SO4), filtered and concentrated under
reduced pressure. The crude product is purified over
silica (MeOH: CH2C 2 PCT/US2007/014832
57 1:99) to afford O ) of the desired
compound as a col of NNﬁ) 250 MHz, CDC13)
5 ppm 11.93 (1 H, br s)QH8.®0 (1 H, s), 8.26 (1 H, d,

which ca(]14l):eHéxeﬁ1)‘1ﬂTﬁ“)gdé% c(%@nﬁolmﬁ'!a h&bing the foilmélaHZ) 7.38 - 7.50

H br s), 7 (3 H d J=4.7 Hz),
1.71 (6 H, s). HPLC S NNl z 3480[ MtH] +. 5 Anot her
subgenus of the co ofNFor la (1) relates to
conpounds havi ng the or B H ~ R Nv ORS

OCH O which can be exeanifbed by conpounds havi ng the
Br RO BnFexibies of th
e eyt Pl L e Sl o o
units aresdeaogibesbindfabicEdereimbelosv.ar e descri bed in Tabl e X
herei n bel ow. TABLE X

TABLE X
No. . R No. R
391 2-fluorophenyl 415 2-carbamoylphenyl
392 3-fluorophenyl 416 3-carbamoylphenyl
393 4-fluorophenyl 417 4-carbamoylphenyl
394 2-chlorophenyl 418 2-(aziridine-1-carbonyl)phenyl
395 3-chlorophenyl 419 3-(aziridine-1-carbonyl)phenyl
396 4-chlorophenyl 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-cyanophenyl 423 4-(azetidine-1-carbonyl)phenyl
400 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)phenyl
403 2-ethylphenyl 427 2-(piperidine-1-carbonyl)phenyl
404 3-ethylphenyl 428 3-(piperidine-1-carbonyl)phenyl




No. R No. R 391 2-fluorophenyl 415 2-carbanoyl phenyl

392 3-fluorophenyl 416 3-carbanoyl phenyl 393
wa-2bdsworophenyl 417 4-car banoyl phenyl 394 PCT/US2007/014832

2-chl orophenyl 418 2-(aziridine- | -carbonyl)phenyl

395 3-chl orophenyl 419 3-(aziridine- 1

- car bonyl ) phenyl 396 4-chl orophenyl 420

4- (aziridi ne-1-carbonyl ) phenyl 397 2-cyanophenyl 421

2- (azetldlne I-carbonyl)phéﬁyl 398 3 cyanophenyl 422

2 (A2t haoanvl [oXs)
FAASS

AR e T S e
306 P (BHSROLBRGRT 1| - 430 DONYT ) PNEHFlooryRHind)fRRhY | Peny

125 3- (n\/r tolidine-1-car hnn\/l \ nhpn\/l

407 4. rﬁamﬂ}?lllthYMZG B pyrr ol i du&wéﬁsewlam@pmyl) phenyl

W08 T BT OBRANT! | 483 3] or iyt peKFYjagngIpheny]
409 i ( pi2psthotyphenyll -cadid nyl ) pﬂe@yﬁan\iﬂrB&QﬂéxﬂﬁﬁSﬁlﬁ:nyl

CT/LLIS2ONN7/ N149Q29 othvyl nhanvl Ad-(ni nar|

30 [ nd-cthor Bty | ) phihy || 480 R ROSPOREIpIPIER
07 Z-(gald @ééfﬁ&%ﬂé{ﬁmfbg%henyl

I\l _l‘

411 k- (acg&hyx@HeRy) phenxis

4
3- (acet yl'am no) phenyl 408 4- net haxypheny]
4

412 42( aoatryp@mphgr)xlhen'ﬁw Lo@(w@omemerWMymaano)phenyl

R R N e e
414 44(-32@6@9@@;% ammb)h;)h&:nyycloﬁk\bgi&cb@npraﬂﬁﬂmm@ny
NAG r\yr\ annn:\ lecar rny am noln gny_r

3-iso- propoxyphenyl 437
Adoftey shifnapanae %Hn%ﬂﬁmmrﬁﬂﬂmb carf'Bé prepared by the procedure

4-i so- propoxyphen

outlined in Jchga) I@ﬁérﬁ’@&%ﬂ’@é Ay Eaﬁmnly) Hhegrgin tiewvher subgenus
of the conpounds of Fornmula (I) can be prepared by the
procedure outlined in Schene XIl and described in
5 Exanple 10 herei n bel owScienScKdhe XI | ~N J:::NY | /

CHI1 N OCHG
et

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

=
. N 0]
_z N\v/ﬂ\ & OCH;
I OCH3 *
O
10 O H,C

23
Reagents and conditions: (b) 4-methylphenyl boronic acid, Pd(dppf)Cl,, K3PO4, dioxane/H;0;
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]J-acetic acid methyl ester (23):
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O O 23 Reagents and conditions: (a) dyOw. HCl, EDC ,
HOBt, CH2CI2i rt, 16 hr. ~NO v OCH3 H N OCH3 O
waQomB/bi=TZ 23 24 Reagents and conditions: (b) PCT/US2007/014832

4- et hyl phenyl boronic acid, Pd(dppf)Cl2, K3P04,

di oxane/ H2OQ, 70 C, 16 hr. 15 EXAMPLE 10

[ (4-(4- Met hyl phenyl ) pyri di ne- 2-car bonyl ) am no] - acetic

acid nethyl ester (24) Pre aration of

[ (4-i odo- pyri di ne- 2- car bonyP) - ani no] - acetic acid

met hyl ester SZS) V\D 2008/ Og2576 P E@O %/ 4832
To a solugign P 4ziodesPiroligie aid 4L.Fhaod-pP E¥Neh i ((9 room
temperaugrﬁg.\ Qfl\i‘lgL I)ssddae@fﬂ@&n(ea%wﬂamoﬁiowgozneﬂiyﬁmwcﬁtnﬁae (EDCI) (1.62 g,

8.49 mmal) @8d dHslirexpbentettipralp (HOBY) @t(ﬁyl B & Yommaoh- Jehe(splytion is stirred
for 5 mlr@#s(ﬁ\?%'gymge é%tlr L}, ﬁ%}ﬁcééhgo gggg? :iﬁrrﬁézllﬁ%(ﬂé@ﬁa the

reaction 1¥isfitiedd 6dvotiryy | Pied reactiet volhime s¢ smnchmted lahderi rdduded pdgssure and the

ol S S i oo
and the d'r sBhRsREd &g, 0, Ret. Naoy Ctﬁ'lelmMgSS@l), filéred and concentrated

art | i oned between Et OAc and | M %
under redsieqd rassue ¢MBHEE @ BT $id Wi hals PUTIHR é’é‘e'(/\ﬁls‘i‘?e&J QAgheptane
gradient 'lel to aftbrd (Ng@ g (859:8He10)V 0508 Mesitdd praagst a@réd:olorless solid. HPLC-

centrat nder reduced pressure to afford a brown
MS: m/zd|2|1 [WHHR. 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 10 Ms: m z
P3cphrdtMdhHf(4- Bt-e'mﬂ)&phml)pj/rldme-Z-carbonyl)ammo] -acetic acid methyl ester

(24): To{[é@e[g(agﬁggeﬁyr\}{lggtcgﬁﬂ Z(g%)r-ﬁy%flgnee 3&3 igglg ‘Ig%lr(]:%%g 1'ngthyl ester,

23, (0.150( éztvqﬂﬁo?}{ﬁ i1 ch- aﬁ;xan@@tl xlggmyﬂéd lzfgdmm@ n&c)ets adiai(:jKﬁ’O4 (0.109 mg,
ester nmo| L oxa

0.52 o, RARRE MO 5 (47 PRI REBIPRGy B egh(D.064 £, 0.47

mmol). ih algﬂpxlrl) )s’ hea ?e(djtgpf())"@%% a(sQalQaguISb urQleQ‘ﬂ\I7 foTPJS ho@dd The solvents are

henyl boronic acid (O mmol ). The
then remuoead: tundsn reduded presqureandghasdlid \ah@b a@r@alnﬁ u:bearuﬁe%ffd hgween

CH.Cl, ?n s “%‘g%zrtg?;?éiﬁr Seo% lp}ﬁ%&t 8 r O?}Egv% hé %ﬁ% Ecgpllﬁ’zﬂg &ashed with H,O,
sat. NaCl],&irieldt(M’gM),b@lttmd& 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, CDCl;) 8 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, s), 7.66 (1 H, dd, J=5.1, 1.8 Hz), 7.63 (2 H, d,
J=8.4Hz),732(2H,d,]=8.1Hz),4.31(1H,d,]=5.9Hz),3.81 (2H,5s),2.43 3 H, s).

HPLC-MS: m/z 285 [M+H]".

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

SN
OCH,
(o]
NC

{[4-(4-Cyanophenyl)pyridine-2-carbonyl]amino}-acetic acid methy! ester: '"H NMR
(400 MHz, CDCl;) 8 ppm 8.63 (1 H, d, J=5.1 Hz), 845 (1 H, t,J=5.3 Hz), 836 (1H.d,J =
1.8 Hz), 7.74 (4 H, s), 7.59 (1 H, dd, J = 5.1, 1.8 Hz), 4.24 (2 H, d, ] = 5.9 H2), 3.74 3 H, 5).
HPLC-MS: m/z 296 [M+H]".
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CH2C12 and 1M K2C03. The aqueous phase is renoved and
the organi c phase washed wwth H2ZO sat. Nad, dried

wORbB®4)576f i | tered and concentrated under reduedUsS2007/014832
pressure. The crude material 20 is purified over
silica (EtOAc: heptane gradient 1:4 to 3:7) to afford
0.113 g (85%yield) of the desired conpound. 'H NWR
(400 I\/Hz CDC13) S ppm 8. 60 (1 H dd, J =5.1, 0.7
Hz), 8.55 (1 H t, J = 4 8%z), 8.43 - 8.44 (1L H m,
8.43 (1 H s), 7.66 (1 H, d, J:51 1.8 Hz), 7.63
(2 H d J=28.4 Hz), 7|32(2 d J=81Hz), 4.31
(1 H d, J =59 Hz) . S)acu2. 43 (3 H, s).
HPLC-M5: m z 285 [/ efollovmng are

non-limting exanple ounds descri bed |
{[%g},hg{r@plgpnagg%dmeﬁ qs@rborﬁg npjcacetis acid methyl ester: 'H NMR

(400 M}%ié?d ngﬁ:@%}ﬁem'ﬁpc’@ iydi pe- Ggmgﬁy é%)%ﬁgrhoisaicﬁkj 833 (1H, dd

J=2.0, (. Ha), 151 37:6153 H, ira), 7 43.(45{,(1@) 4,23 (2 H, & J5= 3 SHiz),, 39438 H, s).
, = .30 1.8 Hz), 7.74 (4 H, s), 7.59 (1 H,
HPLC‘“%%,'E}?@Ség’&lelzs Hz), 4.24 (2 H d, J =59 H), 3.74
(3 H s). HPLC-MB: miz 296 [MH + WD 2008/ 002576
PCT/ US2007/ 014832 60 N MY,OCH3 C O

{[4-(4- Chlorophenyl)pyrl i ng- 2 nyl ] am no} - acetic
acid methyl ester:® B\Wﬁlzqca,CDCB) 8 ppm 8. 56
, 847 (1 H, t, J = 5 1

(1 H dd, J = 4.9, 0

{Haﬁlo%gal%nygpﬂqgiﬁf ZjﬁarE%nyQJz'mHno che?jé amg n%etp&l) és 1' Gli NMR
(400 MHz3(jbel§))6 +SF§JQ1I\1@ ddnyz= §Q50 bw*)] slésl7+cIHH3It r&\s"m)zﬁs ¥ (1 H,
%L (3- Chl or ophenyl ridi ne-2-car boné& m no} acet i
), 7.62 54 Hi T B 101 Shieh § = T R 7087 a4 ( X b3 (51, m), 4.24
1 , .4, i = 5.1 Hz),
@H,d 1SS Tl G o) RLE A m2atd pabath. | o = 5L B
1.8 Hz), 7.47 - 7.54 (1 H n), 7.31 -7.42(2H, m, 4. 24

(2 H d J =059 H), (3 H _s). HPLC- M. mz 305
[MFH +. 1 N HH

OCH;

{[4-(2-Chlorophenyl)pyridine-2-carbonyl}-amino}-acetic acid methyl ester: 'H NMR
(400 MHz, CDCl3) 6 ppm 8.57 (1 H, dd, J=5.1,0.7 Hz), 8.46 (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), 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 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 o)
| R
R! < OH
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




~/ N" _OCCH3 O

{[4- (2-Chl or ophenyl ) pyri di ne- 2- car bonyl ] - am no}-acetic
weaceia/oet7hyl ester: 'H NVR 15 (400 MHz, CDC13) PETSR007/014832

8.57 (1 H dd, J =5.1, 0.7 Hz), 8.46 (1 H t, J = 4.6

Hz), 8.20 (1 H, dd:

J=1.8,0.7Hz),7.50(1H,dd, J=5.1,1.8Hz),7.42-7.46(1H m, 7

.30(1H,d,J=1.8Hz), 7.28 - 7.32 (2 H m, 4.23 (2 H,

d, J =55 Hz), 3.74 (3 H, 6%). HPLC-Ms: mlz 305

[MtHl +. The second aspect of Category V enconpasses

441 conﬁsﬂm:tsplmwilng t 865 of mul a: ' 4-KetbamoylhenyloH 20 OH

442 phe ‘I"i‘l?Bﬁeer In|1I ; ibngéééx:l%lbte% k%%ﬁ%?glh&%ﬁgmye 1|eged

443 | n §a@{1&0§hed}&r eijin bsl oW TP(BI(:EnXﬂmBId. cd%borljd)phl&’hyl 439

2- fl uor nn anvl 4183 2- caH hanpyd n\ll

444 Airlemombepll 464 36%ar BEHS%(PW e~ gaTbomd)RIE%Y 6

CT/ 8372 44T Z4-
445 %Yl‘défn&ﬁ'znvl %?2 e % rk%%gtle%ew&rbéﬁﬁ)phenyl

- car henyl

446 P- ( z&-cyarﬂphmyll -lcadBdnyl ) phlé-lﬁajﬂtetldmsl -Barbhhyibldwnﬁhyl

BT e A BTO0RB acs 17 Lagdi 11 d Ao Re L e oY DL
448 4452%6&@%@&%”)" 469 2-(aZQt(p9|trBBclmb 1- ce&bcbkqﬂ)ﬁh)aﬁﬁenw

1463 - cvanap 470 3 _(azetidine

449 caBU@ﬂf}lb’)qﬂ%ﬂyl 4473 4- cyaﬁdﬁﬁ@ﬁwmﬁﬂlcﬁb?‘b}?meﬂ}'he-
my 8 Z- Tt |

450 | (%%géglwﬁéﬁeﬂgle ] E’Z‘?b nvlrr)ao e{ﬁr\e H&i‘ﬁ)é 1- c@::x%onyl?1 hen yloo

451 473 z—e(:tmlplncmlyl d| ne- Kigar bonyZ imhmtyhe lmonyl)Pﬁenyl

452 15? e&’ﬂ?ﬁ‘%‘ﬁ%n 4%ésp-l(|ro|UI emlﬁ%’rhdén? 1carr 0% y)fpig eH\);:

453 {52 3e@1w1pﬂhdimnyl 4467 3-|( pi pa(pngmﬁna-m@rmwjphamnw

‘-IL

(=

153 4-et'hyl phenyl 1 477 A-Y oi peridi ne-l-~carbonyphemyt
454 h52-mewiiokgBiieny| 4498 [2. (acet gasRtBIMRRRYL
455 3-methoxyphenyl 479 3-(acetylamino)phenyl
456 4-methoxyphenyl 480 4-(ace'tylamino)phenyl
457 2-ethoxyphenyl 481 2-(ethanecarbonylamino)phenyl
458 3-ethoxyphenyl 482 3-(ethanecarbonylamino)phenyl
459 4-ethoxyphenyl 483 4-(ethanecarbonylamino)phenyl

460 2-iso-propoxyphenyl 484 2-(cyclopropanecarbonylamino)phenyl

461 3-iso-propoxyphenyl 485 3-(cyclopropanecarbonylamino)phenyl

462 4-iso-propoxyphenyl 486 4-(cyclopropanecarbonylamino)phenyl

The compounds of the second aspect can be prepared by the procedure outlined in

Scheme XIII and described in Example 11 herein below.
Scheme XIII

SN
S N\)]\OCH3 /@/(\/K”/ \/U\
H;C °

24
Reagents and conditions: (a) LiOH, THF, H,O; rt, 16 hr.
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455 3-net hoxyphenyl 479 3-(acetyl am no) phenyl 456

4- met hoxyphenyl 480 4- (acetyl am no) phenyl 457
wa-2eaishoxyyphenyl 481 2- (et hanecar bonyl anm no) pheRgi/US2@®8/014832

3- et hoxyphenyl 482 3-(ethanecarbonyl am no) phenyl 459

4- et hoxyphenyl 483 4- (et hanecar bonyl am no) phenyl 460

2-1s0- propoxyphenyl 484

2- (cyclopropanecarbonylan1no)pheny| 461 3

-i so- propoxyphenyl 485 62

3- (cycl opr opanecar bonyl am no) phenyl 462

4-1 so- propoxyphenyl 486

4- (cycl opr opanecar bonylmam @ gEeny! The conpounds of

the second aspect can be prepared by the procedure

out | i[@e@-Methydaihenp)pyridineaddathosyDrdneigoj-acaticaid €511
herein below. 5 Schene XIII N ONNKOCH3 NOH O H3C
O H3C 24 25 Reagents and conditions: (a) LiOH THF,

P%rwgil_dg %m@-m-mmm&ayowﬁeemwmpamwaic &2d (25): Toa
solution pf e ey PosswDRyTSsg - eArhem) eBiaRdrye e ASiA YA LT 24

(0.092 gCO 8g8 'nﬁnﬁ/é@ﬁ T QHE?' @l o teiperature is added H,0 (1 mL) and LiOH.H,0
h yr|d|ne 2 car bonyl ) -

(0.027 g, ééémr@ol& T%e l(eggt)on rﬂg iged £oy1 16 s giter which tlnrgxe th]e solution is

acidified ‘(s%é mtbgy#nﬁmggﬂtg Qﬁé%ﬁ’xb()@d 3@“&&9&1@6& br@ghm}lﬁ @T%lil%ihd that

remains {sZuspgndad in emﬂmpél’bifu MaeQIé aa@l @E@rqdz ag l(elﬁlﬁme iggencentrated
under re cgal r%s%Fre %{%ﬁ% r&ultgr 65%1191?? tmﬁlwhew{tﬁ?’%éd)ﬁranh%ollected by

ours e sol ut1on
ﬁltratlorﬂﬁlpﬂk)\f'ltieﬂ QULi @ 22UV (). olekaedembd eotpoandas 2ooleddssisotids 'H NMR

ook MBS L I P 0SB0 ST 2

(2H,d, §1=|8tfPlfz§9 7.58 @pﬁcenﬁéatgeﬁz) Wden Hegbmxﬂ (PLESH HELQMS: m/z 271
he resulting solid is triturated with MeOH and
I}&HH]collected by filtration to provide 0.012 g (12%
yleld) of the desired conmpound as a col orl ess solid
"H NVR (250 MHz, MeOD) S ppm 8.69 (1 H, d, J =
THie)fpll8wa g z(r& niein- lm)mng c88mples choinpdurﬁs@:o@pdp)lgs of F;tg'mula D.
(2 H d, J=81H), 7.38 (1 H d, J=17.9 Hz), 4.21
(1 H s), 2 44 (2 H s). HPLGMS: mfz 271 15 [ MkH] +.
The foll owm ng are non- I|n1 rng e | es of conpounds
compounds of Fornul a \,ﬂP

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

HPLC-MS: m/z 282 [M+H]".
=N
Q)Q*Moﬁ
Cl N

{[4-(4-Chlorophenyl)pyridine-2-carbonyl]-amino}-acetic acid: '"H NMR (250 MHz,
MeOD) 6 ppm 8.75 (1 H, s), 8.44 (1 H, br s), 7.85 (3 H, m), 7.57 (2 H, d, J=7.8 Hz), 423 2 H
s). HPLC-MS: m/z 291 [M+H]".
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{[ 4- (4- Cyanophenyl ) pyri di ne- 2- car bonyl ] am no} - acetic
waeha0023% NVR (250 MHz, MeQD) S ppm 8.69 (1 HPCHUS300%/014832

6.0 Hz), 8.38 (1 H, br s), 7.71 - 8.01 (2 H m, 4.10

(2 H s). HPLCGMs: mz 282 [MtH+. N / NOH cl | /

O 25

{[ 4- (4- Chl orophenyl ) pyri di ne- 2-car bonyl ] -am no}-acetic

acid: 'HNWR (250 Mz, Me®) S ppm 8.75 (1 H, s),

8.44 (1 H, br s), 7.85 (3 m, 7.57 (2 H d, J =17.8

Hz), 4.23 (2 H s). HPL 91 [ M+H +. WO

2008/ 002576 PCT/ USS 4}{{‘ ~ ca i/

N v OH O {[4-(3-Chl pyri di ne- 2- car bonyl ]

”8%119}@ eayﬁgym'hge-g ~G4J onyé Og?}%tlc&cl )H gll\@g'ne(lo MHz,
MeOD) é"p%ﬁ)s 63/¢ 1713i é I é's sde)J

7.64 (1 HﬂdzJ?QZLO W%Fﬂ :}6 B. 49@3|(H,&p) 4109 ® HH) I(-IEL@ Ms) m/z 291 [M+H]
{[4- (2-Chl or ophenyl ) pyri di ne- 2-car bonyl ] am no} -acetic

henyl

acid: IH NWR (250 Mz, MeOD) 5 ppm8.63 (1 H, d, J =
4.9 Hz), 8.05 - 8.10 1 H >y, 7.65 (1 H, dd, J = 4.9,
1.6 Hz), 7.46 (1 H At 92,1 Hz), 7.35 (4 H,
d, J =2.7 H), 4.0 H sp. HPLCMS: mz 291 10

[ MFH ". Anot her subgenus of t he conpounds of For mu
{(4-12-chlopleny bpymidine-2- -garbppydlamino hacetic 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 H2),
7.46 (1 H, dt, J =3.9, 2.1 Hz), 7.35 (4 H, d, J = 2.7 Hz), 4.08 (2 H, s). HPLC-MS: m/z 291
[M-+H]".

Another subgenus of the compounds of Formula (I) havethe formula:

R
SN 0o
7 ORS
OH O

wherein non-limiting examples of R and R® are further described herein below in Table XII.

TABLE XII

No. R R® No. R R®

487 —H —H 502 ~OCH3 -H

488 -H —CH; 503 —OCH; —CH;
489 -H —CH,CH; 504 —OCH; —CH,CH;
490 -H | -CH,CH,CH; | 505 —OCH; | —-CH,CH,CH;
491 -H —C(CHa)s 506 —OCH; —C(CH3)s
492 —~OH -H 507 —-CN | -H

493 —OH —CH; 508 —CN —CH,
494 —OH —~CH,CH; 509 —CN —CH,CH3
495 —OH | —-CH,CH,CH; | 510 —CN —CH,CH,CHj3
496 —OH —C(CHs); 511 —CN —C(CHs);
497 ~Cl -H 512 —F -H

8774(1(1{ I‘ﬂi&)s), 7 73 GAH( s’l,), H, 77ct1 H] d=J 4.0 Hz),
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OR6 OH O wherein non-limting exanples of R and R6

are further described herein belowin Table XIl. 15

woABISH2876 No. R R No. R R 487 -H -H 502 - OCHBCTHS2008814832
-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 -OH -H 507 -CN -H
493 -OH -CH3 508 -CN -CH3 494 -0OH -CHZCH3 509 -CN
-CH2CH3 495 - OH - CH2CH2CH$4510 - CN-CH2CH2CH3 496

OH - CLCH3)Y3

g

2098/ G025 PET/ UsSBB7/ 01

511 - CN- ("/{"I—IQ\Q 107 dl H-WO

T \J:E v

JagdB 64 498 - CF|§ 13 -F

-kbg (49901 U

DCFEE 50 CH
5145 1 --C nrmm% 5lg | F

@©H3) 3—The

Q@P;C@H% T2
-CHeCGHPCH3 51h -F -
&0

ueﬁiphﬁihﬁ@l—ﬁescﬁlﬂoej abole canCBeCHL6Fhr kd

a82hr oot

Hprespiihin

-1§liﬁ1e1e|n€elow 5 Schehe

XIV BnO BnO

N H O CH3

C2HNOCH3 CH3 ©OBn OBn O

2 26 Reagents _and conditions: (a) glycine tert-hutyl
Thg cempppnds degribedigbgye can be prepared by the procedures out med in Schemes

XIV-XVI and described in Examples 12 -14 herein below.

Scheme XIV
BnO N BnO
I N \i CH,3
——-
7 CO,H )chil:
OBn OBn O
2 26
Reagents and conditions: (a) glycine terz-butyl ester HCI, EDCI, HOBt,
DIPEA, DMF; rt, 48 hr.
BnO
CH; O  CH,
1 I, — 7:)\( S
CH,
OBn O OH O
26

Reagents and conditions: (b) Hy: Pd/C, EtOH, rt, 22 hr.

, EXAMPLE 12
[(3,5-Dihydroxy-pyridine-2-carbonyl)-amino]-acetic acid tert-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

mmol) 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 (HOBt) (0.086 g,
0.64 mmol). The mixture is stirred for 15 minutes after which time glycine fert-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 (EtOAc) to afford 3.04 g
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DI PEA, DMF;, rt, 48 hr. 10 BnO 11?7y HO CH3 HO H 0 CH3
N~O~-CH3 NOA'"CH3 CH3 CH3 OBn O CH 0 26 27 Reagents
wanaspordsti ons: (b) H2: Pd/C, EtCH, rt, 22 hr PCTAS2007/014832

EXAVPLE 12

[ (3, 5-D hydroxy-pyridi ne-2-carbonyl)-am no]-acetic

acid tert-butyl ester (27) Preparation of [(3,5

- bi s- benzyl oxy- pyri di ne- 2- car bonyl ) -am no] -acetic

acid tert-butyl ester (26) To a soI ution of

3, 5- bi s-benzyl oxy- pXrldlne carbpx ic acid, 2 2. 36
(99% yieyd) of the demregipompopnd pveEyebew seld.arH NR: RetdyiiaGlPEls) 6 ppm

der de oy 0

8.19 (1 Hétﬁ!hﬁl ggggkglsﬁ% dgo%é%g %ﬁ?z‘ﬂs@'{@ BORY) MH(I%{ 4,7=2.4Hz), 5.24
(2 H,s), -IB)(ﬂrfb,Wb:éh'z’&HrdakﬁISél I(IEIBtS)l (@(H,CIGGHQLC-MS@WM9 IM+H]

The m xture is stirred for 15 mnutes after which tine

R T PP e o

(27): A dfutdéh onfigB)5- blarbenadlobadperdhee-Qelﬁlnbdmm)gammq}tapm aad tert-butyl ester.

260,044 B B RSPl BB 0Bt e an

atmosph&é QWHZCfoi' 22 Sofdl Thé ﬁii evedn Bithére flliélet @hough Celifd ¥y ebncentrated

g WO 2008/.002576 PCT/ US2007/ 014832 65 (.99%
under rer}»cerlmesarree Al the srpdecPredus Rged over S1EFa o QrHCHCE) to
fHeCelt dmgﬁ loil. hm&iR ZHIMH

afford 1. Wg(ég‘ﬁ%/ %/rg;og < g‘l)recﬁc u%'l%sa}f% ((oloHﬂ’Tésrg[) i é; z,
CDCls) &ipp 2.0 @ leI)rS),SS 241(1 H2brg), 8§20 3 H.3, (25H$ H@) 7. @71*1(%1 24
Hz), 6. 7?9&%]1 Przgrpér fais o127 6% 85 18 | SBGH). B MS: nvz 260
[IM+H]"[ (3, 5- di hydr oxy- pyri di ne- 2- car bonyl ) - am no] - acetic

acid tert-butyl ester 5 (27): A solution of

[ (3, 5-bi s-benzyl oxy-pyridi ne-2-carbonyl)-am no] -acetic

acid tert-butyl ester, LRBembtXW4 g, 6.79 mmol) in

Et (100 nL) containing 10% Pd/ C 8 300 g) is stirred

undergn Syt nospher e GIfH3H2 for 22 0
suspensi i s {hepl fil d—t-h-r'ough N
concent under e d pressure d tie crudePH
product quuridi ed over srllca(z 5% Me 2) to

afford 1.20, ? (66% yield) of the desélDE:?g conmpound as a
col orl ess oi "H NWVR (250 MHz, ) 6 ppm 11.90
(1 H, br $eag8ntd94nd tomditibms: £3), T]BA?_CH@(Ilzj—tt, t6hg =
Hz), 7.76 (1 H d, J =2.4 Hz), 6.77 (1 H d, J
Hz), 4.13 (2 H, d, J =5.5 Hz), 1.53 (9 H, s).
HPLC-MS: nfz 269 [ MFHEXASIMame3 XV

[(3,5-Dihydroxy-pyridine-2-carbonyl)-amino}-acetic acid (29)

5.6
=21

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 terz-butyl ester, 28,
(0.10 g, 0.37 mmol) in CH,Cl, (4'mL) at room temperature is added trifluoroacetic acid (1 mL).
The reaction is stirred for 16 hours at room temperature and then concentrated 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-dq) 8
ppm 10.86 (1 H, brs), 9.00 (1 H,t,J=6.1 Hz), 7.77 1 H,d,J= 2.4 Hz), 6.69 (1 H,d, J =24
Hz), 3.95 (1 H, d, J = 6.2 Hz). HPLC-MS: m/z 213 [M+H]".
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HOO CHB HONO H~ . H I NAO CH3 H3 N~OH 15 OH
0O OH 0 27 28 Reagents and conditions: (a) TFA,
woiBhA2s76t, 16 hr. EXAMPLE 13 20 PCT/US2007/014832
[ (3, 5-Di hydroxy-pyridi ne-2-carbonyl)-am no]-acetic
acid (29) Preparation of [(3,5
- di hydr oxy- pyri di ne-2-carbonyl)-am no] -acetic acid
(29): To a solution of [(3’6§
- di hydr oxy- pyri di ne- 2- car bonyl ) -am no] -acetic acid
tert-butyl ester, 28, (0.10 g, 0.37 mmol) in CH2C12
(4 mL) at roomtenperature is added trifl uoroacetic
acid (1 nL). 25 The resetenmiXVE stirred for 16 hours
at roomt erature and thepgconcentrated under
reduced fjresyure. The sol i t r}pmal s ihcol | ect ed
by filtr hed W th t 0g
(89% vyield C{gﬁi desired c nd as aPccxt&rzl ess
solid. "H 250 MHz, DI\/B@HJI6)08 ppm 10. 86 (1 H br
s)900(1H ,J 61Hz) 72‘97(1HdJ:24
Hz) . 6.69 : 95 (1 H J =6.2
)Reamté:amcomlgmzsma)[swm rerhbniyboseUBES DL, HOB,
PCT/ US2007/ 014832 @ﬁ;@gl}ﬁq@ 1Vh Qlyg—| O CH3 Co2H
Nl"IkQ' ~HH3 OH OH O3 29’5 Reagents and
conditions: (a) glycine tert-butyl ester HCl, EDCl,

of

rtc 3 days H | CH3 "- NHOO
feH 0 8 20 3¢ 1q{Re ents
H,CH2C1
o OH
OH O
30

Reagents and conditions: (b) TFA, CH,Cly; rt, 5 hr.

EXAMPLE 14
[(3-Hydroxy-pyridine-2-carbonyl)-amino]-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 tert-butyl ester HCI (0.36
8, 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 HCI, sat. NaCl, and the organic layer is dried (MgSOy), 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, brs), 8.02 (1 H, dd, /= 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), 4.06 (2 H, d, /= 5.5 Hz), 1.44 (9 H, s). HPLC-MS: m/z 197 [M-
tBu]".
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EXAVPLE 14
[ (3-Hydroxy-pyridi ne-2-carbonyl)-am no] -acetic acid

w0 20)8/00%576r epar at i on of PCT/US2007/014832
[ (3- hydroxy-pyridi ne-2-carbonyl)-amno] -acetic acid
tert-butyl ester (29): To a solution of
3-hydroxypicolinic acid (0.20 g, 1.44 mmol) in DV (5
m.) at 0 C under N2 is added diisopropyl ethyl am ne
(DIPEA) (0.75 ni, 4.3 mol®/),

1-(3-di methyl - . _
Pre@graz]lgg Iogf(321¥lgdr%%n%1n i cﬂépapxﬁj%rgﬁ@g? %ﬁlb 'gg]o OZ@ Solution
of [(3- hyd:(chPrq%y%ggr%e-Z Qa%nmrﬁmojm&t{c%m feitrtmtyti esteuy 29,i(8.070 g, 0 b

m n before glycine tert-but

mimol) in B (201195 MdpOA K| P, RIeRRHERE SHHEOT R rfa‘Hg‘m‘“S then
concentratfﬁ élﬁaérgg%uc%dfp%égsﬁ%qoaa ford @'@5&%9‘/@}1&@ of eie &s&a&' gompound as a

cen reduced pressure.
colorless doBact NMR(400LNE4, Meﬂ)DDlﬁenqbth 08 (EHode/ ERe H@,S%@ 7.59 (2 H,

d the organic layer is dried
m), 4.08 (%%MPL@1M$&}§’d19mt%ﬂgentrat ed under reduced
pressure to a crude oil that is purified over silica
(Et OAc/ heptane 1:4) to affaord 0.078 2%
Catégory ¥31 olthie prsppitiacigsurs selaep t%‘?‘?%%é‘% gy %ﬁﬁﬁfﬁﬁmﬁa
(400 MHz, CDA 3) % 511.80 (1 H, s), 8.39 (1 H,
br s), 8.02 (1 H d J-N44; Hz), 7.27 (1 H, dd,
J=8.8, 4.4 Hz), 7. bré8. 4, 1.5 Hz), 4.06
(2 H d, J=5.5Hz), 1l44 9H S) HPLC-MS: mlz 197
[ M tBu]+ WD 2008/ 00 CT/ US2007/ 014832 67
wherein nBBﬂHﬁirtﬁ%'eQﬁ‘mees of R and R are further described herein below in Table XIII.
3- Hydroxy- pyri di ne-2-car bonyl ) -am no] -acetic acid
(30) To a solution of

[ (3-hydroxy-pyridi ne- Zpﬁgpgrpym am no] acetic acid
tert-butyl ester, 29 (0 e )—Hr—EH2G2

No. | (4 m)Ri's added TERY( 1 m) .Ncrhe resul tBng sol ufion &s
stifred—for Rott-shen| T T yIpRERY1 T Fducesh
= 4 1 _ 3
517 pﬁe@‘é‘ﬁ?’éhelnéfl afff ord 0. 054 |g 5(%%% Vi 3?‘% of 1 Hesi red
518 cgnp,ghta @yla b colerlesy ssid d, 1B+eNMR>l(ﬂw© Mz, —CHs
ppm 809 (1 _H—d; 3= 3-3Hz) —7159 12y
S5 | - Ch\?mphﬂ% (b H 3. HLSHE: o TP ’
Thepresent s4li s¢l Denstieonyphatds |t o —CHs
>20 Co%ﬁgﬁljﬁéhe\ﬂ%w g the formila: R\ NHO N mq%__%ﬂ__
521 | O 316)ya\nbphemyﬁ1 n:m-l i-H ting ei%pl ebmsthyRhEnyls | ar &
furi-her et+ped—hetrernmbe | T TABLEH,
522 | x4 Fya,quﬁ‘«;gyﬁ Np. R'ER_3-fl Eﬁvor hengt? ?ﬂgﬂﬁg
523 | 4s0mtiylgpeeyyl s —H 544 4-ethoxyphenyl —CH;
524 4-methylphenyl -H 545 3-fluorophenyl ~CH,CH3
525 3-ethylphenyl -H 546 4-fluorophenyl —CH,CH3
526 4-ethylphenyl -H 547 3-chlorophenyl ~CH,CH;3
527 3-methoxyphenyl -H 548 4-chlorophenyl —CH,CH;
528 4-methoxyphenyl -H 549 3-cyanophenyl —CH,CH;3
529 3-ethoxyphenyl -H 550 4-cyanophenyl ~CH,CH;
530 4-ethoxyphenyl -H 551 3-methylphenyl —CH,CH3
531 3-fluorophenyl —CH3 552 4-methylphenyl —~CH,CH3;
532 4-fluorophenyl ~CH3 553 3-ethylphenyl ~CH.CH;
L533 3-chlorophenyl ~CH3 554 4-ethylphenyl ~CH,CHj3




517 518 4-fluorophenyl -H 539 3-ethyl phenyl -CH3 519

3-chl orophenyl -H 540 4-ethyl phenyl -CH3 520
wa-2aisloozophenyl -H 541 3- net hoxyphenyl -CH3 5RAT/US2007/014832

3-cyanophenyl -H 542 4-net hoxyphenyl -CH3 522

4- cyanophenyl -H 543 3-et hoxyphenyl -CH3 523

3- net hyl phenyl -H 544 4-ethoxyphenyl -CH3 524

4- et hyl phenyl -H 545 3-fl uorophenyl -CH2CH3 525

3-et hyl phenyl -H 546 4-fl ud®ophenyl - CH2CH3 526

4-ethyl phenyl -H 547 3-chl orophenyl CHZCH3 &5

534 3Aﬁehlhmpyxpmdny| "HGHS 4-|chb5% ofhémysthoxsmizend 52§HzCH3

=L 110 llyl -i‘l_'_ A9—3=TCY pne | CHZ p2LY
333 3-3 F%ao“"@’ﬁﬁ‘éﬁ - H 580 4- cyaﬁgﬁhe v imethotyRHEtyl, b o =CHoCH;
536 | 4- z&bi?@b)ﬁhb@rlyl - H &5H, 3- net BT pHerfbthofyf@igl $3:CH,CH;

A fl uoraonhanvl CH3 5524l npt In]\ I-’"n"" CHREH3 532
37 | 4 3rmglwEeBRy | |- GCB53 3 eofSl ghehsinoxmisarl | 535 HaCHs
3-chrorophenyl -CH3 554 4-et hyl phenyl - CH2CH3 WO

2008/ 002576 PCT/ US2007/014832 68 534 4-chl or ophenyl
Theiagupognds which sryempasy (CategqrrMIl obths poesepidisgipaig can be

o o S TEES s AP RO EREAREH s

and 16 hefélBb&b®. 4- et hoxyphenyl -CH2CH3 The conpounds whi ch
enconpass Category VII of the present disclosure can
3 be prepared by the procedures outlined in Schenes
XVIl and XVIII| and descsé¢Hentt XWIExanpl es 15 and 16
herein bel ow. 5 Schenme XVI1 QI Br COZCH3 OCH3

COZCH3  £XCH3 ‘
—_—
cocth CO,CH
2 3

OCH,

OCH,4
28
Reagents and conditions: (a) (4-ClCsHs)B(OH),, Pd(dppf)Cl,, K3POy, 1,4-dioxane, MeOH; 80
10 °C, 3 hr.

O '
CO,CH, CO,H

OCH; OCH,;

Reagents and conditions: (b) LiOH, THF, H,O; reflux,

O
CO,H chozczﬂs

OCH; OCH; O
29 30
Reagents and conditions: (c) GlyOEt.HCl, EDCI, HOBt, DIPEA, DMF, CH,Cly; rt,

15



28 Reagents and conditions: (a) (4-ClC6H4)B(OH)2a

Pd(dppf) C12, K3P04, 1, 4-dioxane, MeOH 80 10 C, 3hr.
wWCR08/0023202CH3 CO2H OCH3 OCH3 28 29 Reagent spamais2007/014832

conditions: (b) LiOH THF, H2O reflux, 15 C C [/

CO H LLL..CORC2H5 2 OCH3 OCH3 0 29 30 Reagents and

conditions: (c) AyOEt.HCL, EDCI, HOBt, DI PEA, DM,

CH2C12i rt, WD 2008/002576 PCT/ US2007/014832 69

EXAMPLE 15 3- Met hoxy-4' - n®? hyl - bi phenyl - 4- car boxyl i c

acid nethyl ester (30)_ Preparation of

4' - chl or o- 3- net hoxy- bi LE18ar boxylic acid nmethyl
t
R o LI

di oxane (10 m_) and MeOH (2.5 ni) is added

Pesegait et A toreoga oy Safetar ity 88l mFl dyer o
5 Toa dega%se{;ﬁsglﬂ;ﬂr? ?téxgbl?gg %bkhhbﬂgme&bﬁj&ﬁmoﬂn (050l at86cninol)g0 1,4-

dioxane (10 80700 MEOHG-EIL) & 9450 fr L uroEhsh) Porais o AP 8P g g 343

f 3 rlddg T28rgn3aremeaml). erieadsulting
mmol), PB%BS?B@ @?330§M86 1231% onaﬁﬁdhl}eqb(}l begfnor e the jfl ltr, atSI:e 5

suspensidn is hc@tnd enBO &€ end sinred farcdinusy HHEs iy Wmerthe reactigR is cooled to

hed
o5 UL IS, ERABTSR d ve

10  with addmomﬂmdn@}hlseforeahg diliraty 46 abmcennrmemmdﬁmwdumdzpre@lg@lsyh@m e

material i pa_l&lg'lfg lqvgraml_'ﬁa &leéa%esﬁ’&tﬁAcl;%) 17to( I?ﬁo Cpr §i%g g%l 5; (f@% yield) of the

desired c&ngodndlasﬁoﬂdﬁ e ciysQ%. (B NIMRSH00 MHQ, (CBCIH,) S3)pm HBEE! IHSd J=8.0
n z M-H[}. 15 Schene_ XVi1 | ;l _
Hz), 7.52 - 756(2 m), 44(2HdJ 87HZ),717(1H 8.0Hz),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]".

15
Scheme XVIII
OCH; O OCH; O
31
Reagents and conditions: (a) LiOH, THF, H,O; reflux, 2 hr.
20

EXAMPLE 16
4’-Chloro-3-methoxy-biphenyl-4-carboxylic acid

Preparation of 4°-chloro-3-methoxy-biphenyl-4-carboxylic acid (3 1): To a solution of
25  4’-chloro-3-methoxy-biphenyl-4-carboxylic acid methyl ester, 30, (0.615 g, 2.22 mmol) in THF
(20 mL) and HO (5 mL) 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 pressure.
The crude product is acidified using conc. HCI and the resulting solid is collected by filtration,
washed with H20 to afford 0.532 g (91% yield) of the desired compound as a grey solid. 'H
30 NMR (400 MHz, CDCl3) & ppm 10.69 (1 H, br s), 8.26 (1 H, d, /= 8.1 Hz), 7.53 — 7.58 (2 H,
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20

L COzC2Hs / L CO2H OCH3 0 OCH3 0 30 31 Reagents and

conditions: (a) LIiOH THF, H2O reflux, 2 hr. 20
wexiigPEs746 4’ - Chl or o- 3- net hoxy- bi phenyl - 4- capboogki0C/014832

acid Preparation of

4' - chl or o- 3- met hoxy- bi phenyl - 4- carboxylic acid (31):

To a solution of 25

4' - chl or o- 3- met hoxy- bi pheny] - 4-carboxylic acid nethyl

ester, 30, (0.615 g, 2.22 nifol) in THE (20 niL) and

m,7.447 5050 8 B, Za € R o D588 a0 5 HBufid7 G .9

iHPLC:bﬁ?Gm&Q€§th%ﬂfS cool ed and concentrated under reduced
pressure. The crude product is acidified using conc.
HO and the resulting SO|Id is collected by
The s f.l'ig?k{qhg re n&ﬁiﬁﬁﬁﬂn nlglgpof adadid 9019p§§r?dsgot(f%3n{ﬁxla ..
yield eS|re ound as a grey so
NVR (400 NFE CDdl 3) S ppm 10.69 (1 H, br s), 8.26 (1
H d, J=8.1 Hz), 7.3 7.58 (2 H, WD 2008/ 002576
PCT/ US2007/ 014832 70 ), 7.44 - 7.50 (2 H m, 7.33
(1 H dd, J=8.1, 1.6 0 (1 H d, J= 1.3 Hz),
4.17 (3 H s). HPLC Ms: |ﬂ '

are non- I|n1t|ng exanpl es of

qN4H +. The fol | owi ng
itional conmpounds of

33 Eﬁéﬁwy raethwe‘?'ﬁl}?mﬂ.ﬁoﬁ%rﬁwlw 3(9&4%??%‘3%10 i NMR ¢ $0 MHz,
CDCls) @ﬁ%rﬁW 89 d'ﬂ WJ@S@ H'zbz 7. sf@q}% J& ﬁwﬁzé 3%5( 17 khﬁﬁﬂ %D, 7.15 —

7.24 (2 Hym), 3. 9_95(3 H,7S)23¢92 23 H Sh)2,423(394, 1)3HP|LCsI)/IS 31/925'( EMHH]
s), 2.42 (3 H s). HPLC-Ms: nmlz 257 [MtH +. 10 H C/
OH OCH, 0 3-Methoxy-4"-nmnethyl -bi phenyl - 4-carboxylic
acid: 'H NWMR (400 MHZ:C© "'13) b ppm 10.74 (1 H, br
s), 8.24 (1 H, d, J= 8. &\ & .52 (2 H d, J=28.1

Hz);, 7.36 (1 H, dd, J= 8.1, o

!

OCH; O

3-Methoxy-4’-methyl-biphenyl-4-carboxylic acid: '"H NMR (400 MHz, CDCl;) 8 ppm

10.74 (1 H, brs), 8.24 (1 H, d, J=8.1 Hz), 7.52 (2H, d, J=8.1 Hz), 7.36 (1 H,dd, J= 8.1, 1.5
Hz), 7.30 2 H, d, J= 7.9 Hz), 7.23 (1 H, d, /= 1.4 Hz), 4.16 (3 H, 5), 2.43 (3 H, s). HPLC-MS:
m/z 243 [M+H]". '

Additional compounds of Formula (I) the formula:

R | SN $9 0
< N ORS

OH 0O RSB R8b
wherein non-limiting examples of R®, R®, R® and R® are further described herein below in

Table .

TABLE XTIV
No. ] R R® R R R
559 3-chlorophenyl -H ~CH; -H -H
560 3-chloropheny! —-CH; —-CH; -H -H
561 3-chlorophenyl -H —~CHj; —CH; -H




Hz), 7.30 (2 H, d, J=7.9 Hz), 7.23 (1 H d, J=1.4
Hz), 4.16 (3 H s), 2.43 (3 H s). HPLCMs: 15 nmz
wa4eosfovkd® +. Addi ti onal conpounds of Formul a (PETAIS2007/014832

formula: R NR9 O ~L(N)(kOR6 OH O Rga R8b wherein
non-limting exanples of Rga, Rgb, RO and R6 are

further described herein belowin 20 Table . TABLE

XIV No. RRRa RR 559 3-chl orophenyl -H-CH3 -H -H

560 3-chl orophenyl -CH3 -CH? -H -H 561 3-chl or opheny|

-H-CH3 . 008/ 002576 RPCTFUS20074 014832
562 5@20190@ﬁh%er6phenyl_C}bl—B c3—CH3 - [ 3 h

yIi-H g8 -TH3 - 564 3-@fl or ophenyty
563 él-gh&r é\?ﬁ -CH3 565 4-ch|€2§r§oph bny| -H!; CH3 -H -H3

564 SBGCMQMphm}deenyI—CHBI-B CH3-CHi- H | 567-GHghl of ophe@is

1l OOLIND Vo'l 7aY OIS

H—5684=—chtorophenyt -L,rlo_-\,rlo-u‘lo_-"
565 56‘9Cq9£°ﬁp8‘?ﬁphenyl T Ols - o8B oy 570 H
566 4-4C£H18fo%ﬁ&%nyl - CHEHLHS |- CH3CGiGH3 571 AHnet h,/l phemyl

572 4-n:g_t_h¥j_p_h_e1n\ll CH3 H— 573

567 wlﬁsqpbﬁ@ﬂw i Qe s 7a 4 mechgl phbny! —H

sor | geeg S e LY RO |

569 | cenpdorghenidscr i bedHbove caPrGﬁs prepareGHby t1e —CHs3

ocodur na r\ll

Lnod  hor ot al H Ca A\V4 Vi
570 Zﬁ‘ddﬁa?@ﬁ%ﬂ n | es| 17 18 ﬁg;lgpﬁbbel OWTJHEC%‘\

571 4-methylphenyl -H —CH3 -H
572 4-methylphenyl —CHs; —CH3 -H —H
573 4-methylphenyl -H —-CH3 —CH3 -H
574 4.-methylphenyl -CHj3 ~CHj; —CH; —-H
575 4-methylphenyl -H —CH; —CH; —CHj
576 4-methylphenyl ~CH3 —CH3 —CH;s —-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

. Qa( P,

Reagents and conditions: (a) 2-(N-methylamino)acetic acid ester HC1, EDCI, HOBt, DIPEA,
DMF; rt, 32 hr.
10
EXAMPLE 17
[(3-Hydroxy-pyridine-2-carbonyl)-methyl-amino]-acetic acid ethyl ester (32)

Preparation of [(3-hydroxy-pyridine-2-carbonyl)methylamino]acetic acid ethyl ester
15  (31): To a solution 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-propyl)-3-
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5 Scheme XIX ~-N1 ~-NCH3 0 N CO2H OCH3 OH OH O 32
Reagents and conditions: (a) 2-(N-nethylam no)acetic
weacia/est7er HCl, EDCI, HOBt, DI PEA, DVF; rt, 3BCiUS2001014832

EXAVPLE 17

[ (3- Hydr oxy-pyri di ne-2-car bonyl ) - net hyl -am no] - acetic

acid ethyl ester (32) Preparation of

[ (3- hydroxy-pyri di ne-2-carbonyl ) met hyl am no] aceti c

acid ethyl ester 15 (31): M a solution of 3- hydroxy

picolinic acid (0.40 g, 2.88 mol) in DMF (5 &1
ethylcarbatiideide (HDCIp(X: &zfyg,et Fly marvilhand Dlhmzvyyba_nze@nqrﬁole @8t) (0.039 g,

0.29 mmo&-‘#‘li%rfaﬁt s di térrnlcp ﬁyl (r:xgﬂ%llt%fl tﬁely\g ﬁ%%%gzaiéﬁc acid ester

hydrochlo@nde‘(o %53 @T'ZNS)I rﬁﬂﬂl)ihs hgdldo XEHeamaction ia zGired @H@n‘) te(lﬂpeme for 32

The reaction mxture is

nours aftep iRl esRBFHBTRRAR LI HOHCh RIUEd BEis e B residde s Barttioned
between EWHOGH PV He€) 519:1 @1@ Srghnidlagdr d8patated, driad @I@I@SO'U] Eﬁltered and

reaction Is stirred at roomtenperature for g\ %(BR h
concentratefdk undenkddeined peessie.y Ehe ciuge meaterialds owaled Py sdisg (EtOAc:hexanes

155 ddsireRRbHpbLANELa 8 Bﬁhw@%ll&tﬁmc-ms m/z

L) to affe gaé%ﬁ?ﬂa)ﬂgwﬁd‘ﬁﬂe orgaﬁl c Hgyer se?)a(r)at ed, dried
240[M+HWQSO4), filtered and concentrated under reduced

pressure. The crude material is purified over silica

(Et OAc: hexanes 1:1) to afford 0.10 g (15%yvyield) of

the desired conmpound asScheow ¥Xrl ess solid. HPLC ME:

mz 240 { MrH + 10 Scheme XX ~N Cbk3 0 (;YY CH N CH
OCH3 O<|3H32083 Reagents 3igps: (a)
NaCH, H OH

[ (3-Hydr [ neof gar bonyl ) t hyl - ami no] - acetic
acid (33pH O OH "0

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-Z-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 H>O (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 CHCls:isopropanol (1:1) then collected by
filtration. The solid is washed with additional CHCl;:isopropanol (1:1) then transferred to a
flask and triturated with Et,O to afford 0.075 g (85% yield) of the desired compound as a pale
yellow solid. "H NMR (250 MHz, MeOD) 8 ppm (rotamers) 826 (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, s), 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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Preparation of

[ (3-hydroxy-pyridi ne-2-carbonyl)-net hyl -am no] -acetic
waehw/00335: To a sol ution of PCT/US2007/014832

[ (3- hydroxy-pyridi ne-2-carbonyl ) net hyl am no] acetic

acid ethyl ester, 32, (0.10 20 g, 0.42 mmol) in THF

(4 m) is added H20 (1 nL) and NaOH (0.90 g, 2.25

nmol ). The reaction is stirred for 3 hours then

concentrated under reduced Ptessure. The renmining oi

is acidified to pH-1 with IMHCO and the solution is

concentrated under reduced pressure to give an

of f-white solid. The sol oty s sugpended in

CHC13: i sopropanol (1:1) cted by filtration.

The solid is washed wth d t| {a? CHC13: i sopr opano

(1:1) then transferred to a ’ask and triturated

2D H(EHYEraxy- mquze:amw a(lﬁ@%—prmlm)lc @bidtethgbestere JH NMR

50 MR BRI BRr 1 DRGRLRLS). BT o g 0l A0y 20, 47w, 726 -

7.43 (2 {,lm¥}.4.63M 4. 81 (5€H 'm)7 3683 BHH), N7 (FH38, [ 75 1S). HﬂL@EMS m/z 225
H s), 3.20 (1.5 H s), 3.12 21 5H s). LC- M5
IMtHI'ni 7z 211" [MeH +. 30 The following are non-liniting
exanpl es of the conpounds descri bed above. WD
2008/ 002576 PCT/ US2007/014832 73 Ny}.]° O~ ' Nv
OCH3 OH 0 CH3
2-(S)-[(3-Hydroxy- pyri 2=gar bonyl ) - am no] - pr opi oni
c acid methyl ester: 'HoN 66, MHz, CDCl13) S ppm
11.86 (1 H, s), 8.47 (1 H, br s), 8. 10 (1 H_ dd, J= |
14(3tHydroxyrpyridine-3garbagny}-pyzroliging-2-eprbozyBgacid meghyl(ester: 'H

NMR (25&3@1@%}9% (mrﬁﬁ]rgr)_ quéﬂmﬁob%s)dééﬁ (b%B5-H, br s), 8.14 (0.33

H,t,J =2 Hz)-MoD&aQ(yé’byIr; ddj e 32 ar Hey ¥I24--pB T (2 Hdim)es538causldx dd, J =

5.5, 34 Yok SASFSE 0 . @A o 5 7 Fods 20 G2y g m. 379

(1H,s),3)70 (? H4s)( ) 833 2.44 gtH ﬂ]fHﬁL@ -Miz) m/z72918 MSHB7 H, dd, J
= 3.7, 2.1 31 (2 H, , 5 38 (0.67 H,

dd, J= 8.5, 34Hz)463-475(033H nm, 4.37
(0.67 H, t, J= 6.7 Hz) .~ 4.01 (1.33 H m, 3.79
(1Hs)370(2Hs% 2.44 (4 H n.
HPLC-MB. m z 251 [ MeH] + ¥ OH 0 CH,

2S-[ (3- Hydr oxy- pyri di ne<2- 8ar6%ny|) ani no] - pr opi oni ¢
286[(8- Hydrbwyflaﬁﬁ M&rbonﬂwﬁxdq;prsplppm achd 8'™H (N]MRI (250 MHz

DMSO-39) 5 gpr 3287 (4 Ty bV, 41%,.?%(1 B, o019 ¢ SRPER) 5?%7_), ol B, dd, 7=
43, 14171z)49/f£01-’r|65r(lﬁ$n)9537-478é3(1(111 ), s - 1.AX 103 ), 1d45é;1—=1 d,J="17.
Hz). HPLC-MS: m/z 211 [M+H]".

Administration of one or more of the compounds of Formula (I), 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 prolyl hydroxylase inhibitors; and thereby providing a
means for regulating blood flow, oxygen delivery and energy utilization in
ischemic tissues;

11) 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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Hz) . HPLC-Ms: mz 211 [MtH] +. 20 Adm nistration of one

or nore of the conpounds of Fornmula (1), alone in the
wobaos0ts76 phar maceut i cal conpositions, opti onabkPCy/usSm07/014832

conbi nation with other pharmaceutically active

conmpounds or conpositions, can be effective in

treatnment of the foll ow ng di sease states or

conditions: 25 i) as human protein H F-1a prolyl

hydroxyl ase i nhi bitors; and4thereby providing a means

for regul ating bl ood £ ow, oxygen deli verY and ener gy
iiiyt i | fheapmpounds of the pessent discesse provide statilised &sbbb‘Pk’Ckmg a

the pr nt di cI Qsur gul ati ng
bl oo@egf? 01 3% W%'nmgg'la?e\?eo sﬁ ;ﬁn;gl%éﬂg&ﬁrd){‘ﬁsl@l zation in )
EachodTans Gisbisesunes ommana @ﬂﬁétﬂ%&ﬁﬁmﬂ@fb/r O8O O 0re4BBRY require

s s RS Seabb BB S S Mg v o
formuiat&@:tah WRrB thisetndiat By fanp bgkhe teﬂirf%f}ﬁ&&écﬂﬁs@; kridahtoothe artisan or

he di sease states or conditions which the fornul ator
ordmary@}gl:,mtbgatto treat may require differing levels or

T %gcﬁg unds é)tf:ﬁge V;gx%m §Q§Gfes&'hi t{%@?ﬂ‘hﬁi Skdlyt By @Bk Mhibitors

ormul at or can detern1n

when adrhhms:eradﬁm ﬁharh;acamcaﬂﬁ/ dffa:etWe&tlomgS,mdeb‘tmble pravidenimcragsed
he artisan

anglogen&mﬁ}eﬁma or 8?1?‘{1?11386?(3?8?1 %rhbci AP 8{5}& ra(teedct?l &%%ST:EFEO-DL factors that are

directly d?ﬁl@éh%ctl?)é@fe@’ééﬂ'b@seﬁl inBfakd inQleSlulanFHB- 120c0nteatraties Won-limiting
phar maceuti cal effective amounts, and there

exampleqpigheatedisarsosarstisrase Mgics gentizied BapirReow, ) ‘f’{ﬂ Apripheral
Vascular [ﬁi%%@ ?ﬁ?@h’: ﬂgxy MRLAE (BUD) ROSEHiREE, Qﬁbhﬁaﬂﬁé @hd anemia.
t dir ec 0

i ndi rect 'y affected by a
The compowords alsseidsad betelin hla:resprCFFally affwweemthedmaéwem of anemia.

n-l.imt es of .these di seases or di sease
Supuationg Qrggﬁ?g nﬁ ’Fea}nr?nbgel ow, inter alia, Peripheral
HYBSICid |a&fana:1$1§t&ﬁrﬁfa(:BVEl)at a@brreglﬂatyas Aret l@{ppxi}mdasble( EPD)gene. HIF-
heart fajlure, ischem.a

nem
L bindingjisgengskfon &FQ) ﬁalasecélpagml, @F%\Yﬁg?néw %Sé’f’f‘%ee“’.cwrg%ﬁ‘a (Simenza,
G.L. “Retg[lfa%toﬂ%@ terﬁfxro@ﬁ%'ﬁihfbroéiidti@di HkivdAsights BRO risledulat imethanisms of

anema 15 HF-1is a transcription factor _that al
oxygen hoggusesS Hiteay 1avh- G AT H] s gl ShpRB41558). Tn

partlculap -1 b rﬁisﬂ? %élhi %gfgggfa-lggepgntsé @1@?&5{ @ft’h@ 'E’:Iio edd Which@Bsults in

1’n response menza, egu ati on of
the marked ghlunepmient cbfrERrD (oxiusctnmnm (Semenzss ﬁg lﬁt =t |aht“3rméétw%4

e RS VSRR LR P R s ron
Vol. 2699 b 133781 893, (1604)) 1 EPID, idl surh Ois tebeenfal foy paxitenarespdnekblood cells by

cotrol e G e SRS Aal 6 S ok B o cs
(Krantz, & B., “Brhssgdifiid, 282od, Vol. 77, pp 419-434 (1991)). During fetal
development, the liver serves as the primary source of EPO. Shortly before birth, production of
EPO in the liver decreases and the kidney becomes the primary source of EPO. However, in
adults other organs such as the liver and brain produce small but significant amounts 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
occurs 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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regul ati on of genes encodi ng gl ycolytic enzynes by
hypoxi a-i nduci ble factor 1", J. Biol. Chem, \Vol.
waats/ppR76 23757-63 (1994)). EPO, in turn, i s eBSEMS2@IT/014832
for mai ntenance of red blood cells by controlling the
proliferation and differentiation of erythroid
progenitor cells into red blood cells (Krantz, S. B.,
"Erythropoietin,” Bl ood, VoI 77, pp 419-434 (1991)).
During fetal 25 developnent the liver serves as the
primary source of EPO. Shortly before birth,
ASVIRRFEESIBN of EPO in the |iver decreases and t he

Mg%egg GRESSolififg BF A& 'BYoo?lQ"érsé‘e@s £5mEROprd NN e vascllature,

ot’her ‘organs such as the liver and brain
plays a cpucieluolte lgraawdets@nges(rfgwhb'ﬁiomeyalaﬁéunmlqgﬂcatpwcesses (Nguyen, L.L. e

al., Int. IF 2 Fgfo? p Qbf t ]kg&ggé? P)' \%?% ?soz? E@r&ﬁl@xﬁﬁ&&s? %éﬂlgted by

or m o em a
communi&sition Ibat\mi:nwhdt hnddthhiay céldd ﬂhat léne lﬂﬁo&?@shkamﬂehmr surrounding

ed in the t eat.nent of . assqciated with
environriibn bt i 2py-5 485 pE SURER S R GVE B G SR8 PRICCAP Ha ecrete pro-
anglogerﬂél Qrdium fhaoﬁ;’ iaFedponid 1o aiviroanientad gdmisli Bhetoss lﬁquaiai OThese factors
has even been ggg este as a enera

P
diffuse to pearhy spdetpghial ople pRd BHBHIAKEREGSPINH {56 ientB roduction and
secretior gﬁﬁ@%@&%ﬁ&%&%ﬁ%e the surPHdRgESaRe1MaP AR BN EBhSactivaked

sprouting of new bl ood vessels fromthe pre-existi ng
endothelwds;em begin &0 migratpandzprelifesatgintp shesurrpugdigedisspa iyeargfthe source

of these Wg%&g ?ns%&@o%?ﬁ%@'@%&(zeﬂﬁ?ﬁ 8’52?88%@/&@975 lEndothelial

cells theﬁngipqgehm;étmg' andaliffereptiate iptodobelar stmminat ev,hibly issthe first step in the
ni cation en.th ndot .
formatxoBl g‘mgabé/ % &aaxrg bg?&fil\e eﬁgfi:] §H$ rgﬁln Ben% nc{\%;)ltk%e 1 i{ﬁé’ﬁs s1llcrf1 as pericytes

and smobthemaevl¢ yelll a@ascited ttgtmgﬁmy farmeldivesset i0a fiithnapistep toward vesse
cell's produce and secrete pro- angi ogenic growh
maturatipBct or s jn response to environmental stimuli such as

%‘?Qgﬁrﬁsm TORs81akRCEPS Balafid dtisRuby BEABNg Wﬂﬂﬁiﬂtﬁh giogenic

I's and stinulate receptors that |ead to
factors. Ma@@uet ensiothahia] gewyth facher, Sfbrohrlest gpavetd faetar, a@é@l“ﬂtﬂ’@"?ﬁ’é‘ represen
r h t
a few on%egﬁltgﬂg g?gﬁng@*gﬁ%@ﬁhﬁt %rgﬁlh{ fa)étor;- ?]a@s% l%ﬁﬁ{l?gmaQo their
respectwenteoeptbetymmn@kﬁmdstasgmtths sm@thdm lcdll slhtéamndcrmnschﬁce signals that
wt h fac

promote §8 m1 ggaéo nzaé)f pg erafhfglg %ereﬁ,ﬁ%{% é?%ul?t %FE) g%v:enr%een identifiec
the molegtilap niHcﬁhmlfsxeiE af thigprisessdiré b6l aot fullyaindeiseoddubul ar

e e e T e oL e
angiogeiRaisd. QBC.’SQEIIT' 8lsk@e sERtd, SnrepufdleBSr iRRroftyERguRfel SiFsHchesis may

muscl e cells, are recruited to the new y forned vesse
either caupe a paticulne ﬂl@@@mrtwraaw@seélstms patholsisal sAndition. For example,

ocular néS\HsOASAER o Has bE%g I?lﬁ&@ecpéé the Rs2OGRmBh cgﬁééﬁfeélirbﬁness and

occurring pro- I -angiogenic factors. Vascul ar
underlieg thkapatiedlogy ofjapprokiniagely @0, eye |dnﬁee$;1Sa§m ceptappreviewsly existing

condltlong ?uc%?a%l %%?fstnll@wl&%{n?esc?& 1115@2/%?(}%@%35&? r{gﬁﬂg the] ]Iobnatlsn ?;]%d destroy

pro=angrogenic ese
cartilagebl Indlistetéshaew capitlapecfarredrie depktina inveds theevikeoasasnan causing
bhe&né#ﬁﬁﬁﬂgﬁkgfllal cell surface and transduce signals
Both the growth and metastasis of solid tumors are also angiogenesis-dependent
(Folkman et 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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20 pronote cell mgration and proliferation. Wereas

many regul atory factors have been identifiec the
wounbwsmorsas mechani sns of this process are stil PCHwiS2007/014832

fully understood. There are nmany di sease states driven

by persistent unregul ated or inproperly regul ated

angi ogenesis. In such disease states, unregul ated or

i mproperly regul at ed angi o%enesi s may either cause a

particul ar di sease or exacerbate an existing

growth o %(,hcg%ag@ Iy Il%% | on&% OR fief ﬁ{es@mh&d V356 He@me embedded in the

een I nplicated as the nost
tumor, th&OPAsR leafuttente nd gtdvdh dmgora msbentmld%lr fharaer grlq)@/t}p a$ Wellegy means

of a pI‘OXI tel 0 e ase
for tumorrﬁeg%F S,t maﬁan aﬁcgﬁ‘n& EiSF Slz§§c§ SC ngg{té ﬁ(}h gsli liver, lung or bone
(Weldnernﬁ%)ﬁ'rfgoJ BRAc3pL ) 1,ary (Ivoondwhes sstdas dugdén tdmmrj-hmantxg animals,

estroy cartl  age. I n diabetes capi
natural nhivseiof #neipRonPEE PRy ATPNRRALIS ST o WBRL tifanps O e et at, Cell
79, 315- 2%335?@? TnRbf 3& H@cé‘l@%@ bRagss of%@ctﬁ%ibﬂoh@legﬂ@wtbmor

ast asi sol urmrs are al so
regressionagd dgﬂnﬁmysavtda Ia&nd@ﬂssatxo(llzxflm@ﬁﬁnerm(O&ellly efrgfirell, 88,277-85

(1997)). %%Fg %P se o i%\gg Ol?g&(%rglo ?ﬁ%ggﬁqxegﬁg 't Icgla; H%%l‘serﬁw Potentiate their

response ﬁﬁbth@ﬁﬂfbrap{eﬁﬁ@ Degimehs (Tedshbegmls frowh Cdrecert ﬂnﬂ?@rZMﬂ 24

enl ar ge agigater than 2 mmin di aneter nust obtain
Perijhiera Y\ﬁ?cB S&@8pply and do so by inducing the WO

P&Wt&%@&ﬁap GE¢4dS2P0D) 18 It uedgo desdribefthe elinical syndrome of
capill ary blood vessels. After these new bl ood, ve ﬁ% 2l Srculation
vascular sufiiriensyrrvide of therReonapy Herulat ineapd Y BiERHY TYALYPE

to the loﬁ&dexgtreﬂi’iﬁgb f’?ﬁér@ bre ﬁ?&ﬁﬂh’te@l i 9 milliiDpatikhaVih fheal Sweilth peripheral

nmeans or tunor cells to enter the mrculaﬂ&q
vascular drsdasceawhalsl(zé mitjicai undingnossids ddheresderosis is py & the [gading cause

AT e N
contribut@abd tits dlevélopmeht m’rdSprogreamgm Gge dwﬁwsmynpmqav/@nuhtpqq@d trauma).
wh of snmall tu Reilly et al., Cell, 79,
Atherosog?gt‘?@"@%‘h?"es?rﬁ lgé ‘é’la%st ‘ocol s, the application of
§UC h 4shhipbh&srypatisgroted il ba&ﬁgffeﬁ)ﬂirﬂ'asme testing (usually

dormancy even after cessation of treatnment (O Reilly
et alphysical ¢xan®g 277-85 (1997)). Mbreover, supplying

B”h' %Ie%%:z t P98 H S ihSsyhht&:RE baldy ﬁaﬂm& dX@tise; and
otentiate their response'to other therapeutic.

3 egqi r@nacc(l'lienls @h@mt@twyﬂp leg paj at rgst a@éﬂg@b-thrgqtenglgds%mlc
(1994 20g¢ éso 32{1 Lf%al 1}{2%? E{f@&e@'\:ﬁﬁﬁ%ﬁﬁéér%&{ s

vascu termused to descri be
ngeladﬁ‘w@d (awmge age66fearyamevalance ofsRiY Piilaitehby POPulatlon is

out of coronary..ci.rc e}
spproxioh (04 QB PRARAT ARl o ISRl bogrssive
symptorﬂ_shﬁ{c?l @%Gv@lrkeq&ﬁd: smpedtion fo? citichl kb psnhlemnzt sAithomghePEUSmS with
eri pheral . _vascul ar dj se anotp Sne density and
symptormth EQP e sigabicegt WT?@F%@&P‘S‘?‘E‘Q{ Jnysg %Va?s F’ The

quality A(tg@%) tﬂgrecaﬁg %ﬁrreﬁ@y Rb eft8dtivRRgS fbal VRSPl bvaliabiase
hough a nunber of discrete disease 1grocesses

’Elaanprcsmlt m@msgrq providgs g@vg@g@g@yﬁlcla W@CB ,aggpxétg Feélrfn vivo inhibit
t -
e

inter alia, angiogenic factors, erythropoietin, and glycoly“uc 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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1) Asynptomatic PVD di agnosed on the basis of
noni nvasi ve testing (usually physical exanm); 20 2)
wono@roei7s ent cl audi cati on with synptons of | egCpaiSzn07/014832
with exercise; and 3) Critical linb ischema with | eg
pain at rest and |linb-threatening i schem c changes
(usual 'y non-healing or infected cutaneous
ul cerations). The age-adjusted (average age 66 years)
preval ence of PVD in the US’popul ation is
pr oxi ma 2% O those patients wth
growth agil SERAEAE %wgngsw%merqm ﬁa@@awa@;‘?eé%%%%ndz@gmﬁwaﬁgcwr
Thus an #orkasfect of REHhd RpaFRSHERLLPRChIAFiz4A dnt émmdgpmssue by
i schem a.” Although patients with synptomatic PVD
angiogenegisf er si gnificant decreases in nobility, nuscle mass,
bone density and quality of life, there are currently
Weunsisf ect i ve nedi cal therapies available. The present
di scl osure provi des conpounds whi ch when adm ni stered
Ghionir\apn-galipgtwounds ate amgiosicgusetpfdrelepEed morbidite iy the aged
I
human pé@ﬂgg&g gglsil% ?%’r%@%ﬁ? tﬁé(gz{?g F‘Z g%ﬁll&(?e? 'g(l; ngb%ﬂy p%gﬁjts who develop
severe, nemitehling skiatll'lc'e,rs.ahdmghyof‘)ﬂhym G:asesg Way hehelipg is a result of

. resul t.i ng ,in. rove en
inadequdiE Bt sUPa FRERA ROEE P St uRos Rrep@ith of P YEiulag blockage. Poor
capillaryAliichRifioh diRny sfiaHea®sy shérosde@ki of ve@us dtysiPesiiibhtesto the failure
to repair d3irEEH iniee SUPhPBRIeB (A SRBUNTAHiAA Wih By SioRF B fhat proliferate

unchalleﬁé}gj W%QEha?te ddiensd Sy W LOBE BOFP BRI ARG LR QR Vi BA2zed tissue

rowth and repair are biologic events wherein
to effectwém qjlramamnﬂthqg@nm qreAnisme AR GiTeHdihayIst thesanputic intprygntion centers

on resto%ﬁl%& oW Za : o% ftﬁéxae\éng%%%)}; zﬁfb%hg E@tﬁeﬂﬁs and lmmunologlcal

ascu trssue angi ogenesi
factors a¥drss tstheSit€lof e wpumbn- heal i ng wounds are a nmj or
cause of prolonged norbidity in the aged human
Abgrokderotic.Lestuns i s especially the case in bedridden
or diabetic patients who devel op severe, non-healing
Aatkenoseibmeicdesidms imdatgeofesdehanay case sissuehisclibmhiathatwould be

ameliora &ty Pgiybyife boed el s M Bocis Bt o BBy g€

atherosclr@ttdkRgi®ns FOMIE cot@ary hdriesGhdyCeHusé hoFingl HRd heyosamiid] 1nfarct10n that
artery atherosclerosis or venqus stasis contributes

could bermigvenigd if oge eouldgestersdipodifimyducstinmuating ths erawth afptlsteral

arteries. 351@11&‘1"15/‘35}&1'&@1@;&@ l@ﬁlt)ﬁk ﬁ'ﬂtﬁé Pd?%@@r@érféﬁhit%ﬁnply the legs may cause
pro iféerate unchal en ed g e i nnate detense

1schem12g1y1§h@ phelepl mheclp dehy h;mts(mobl tpanddnseinie opsescifcgssitateg amputation,
which m %%H?)g Sptr?\{e%u i ir}{ﬁljc))(n % d’]ﬁg\g Wi Q‘?ﬁqggén% 9{“9@3 on

era ICc Interve cent

l%i??%%/i#ggell?%n%%% flowto ischem c tissues thereby

nutrients and i munol ogi cal factors access

ﬂigeatspse s&htag c@atbew%eanm%grten]s?orﬁ(}rg %ﬁé)r*figlje?&g& b§ al'd%éfeg&sm 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.
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At herosclerotic lesions in |arge vessels may cause
tissue ischema that could be aneliorated by
waonoadsliazizang bl ood vessel growth to the affect edCTiUS32/014832
For exanple, atherosclerotic lesions in the coronary
arteries may cause angi na and nyocardi al infarction
that could be prevented if one could restore bl ood
flow by stinmulating the growmh of collateral 20
arteries. Sinilarly, ather&@clerotlc |l esions in the

| arge arteries t he | cause
The ersRIEifaioRRR PTG BB P o0is of FistPTFIGHr FOmREMR]S ppich under

‘normal hﬂ REn iR hisHEE nﬁﬂﬁﬁaﬁwﬁ%ﬁﬂdgﬁéﬁ SoAdBBAR rélese th%bﬁlboﬁ&ié described

so be prevented by inproving blood flow w th

herein. Qﬂ’fﬂgit@gém of thifeasppst.inclpieide bamasenticallyi asrentplle gakissof the analogs
t

decrved el AN SR8 Y BEELSAS IR SRS A el

excipientsemricths likepdanasleat oy sadi fosmand dheclapsdrit analegs o¢remether since the

compourg A8 e HERER € 3 R EL B0k M RGBSR cblerivea
herein. density of these vessel s contri butes to the adverse
consequences of hypertension and di abetes including
cl audi cation, ischemc ulcers, accelerated
hypertensi on, and renghriMiLATgoNEhese comon
di sorders and nany other |ess comon ail nents, such as
Tha pirsest dseesuse 215 selptesiie cappesibonsfoErulgjons Whichgiomyprise the

PSR P RSSO s DRSS e 1

general, 3 cbgpopitione of thei jgedens diselobwetdorprisel ates to forns of

t he present conpounds, which under r
ahi ghP SEAER FARHI SneIongats PUCanare PO LLE -+ Gipga LR drexylase
c On”p(?h'lﬂgﬁoxd@c%ﬁfdlﬁﬁaﬂ) thBYr&eht diS¥1Bsiirk V1AEH &8 ePfectié for treating PVD,
aspect incl udes har maceutically acceptable salts
of t mnm%@llumwgﬁm apépesmia; aifk fornul ator, for
zhe QH&Q?%%ﬁeQ mgﬁgﬂ@tlbl|lty with delivery node, 5
Xci prents e like, can select one salt form of
Foh ¢heprapeset ofittel mgs;enodscloamttheterml ‘feseipidnt” anxdbigouerd sire used

inerchang SRR S enpudae ASHERHP SRR e fioopeumuritRtfigS e defined

herein asThﬁlgﬁaécﬁaﬁm tvhibhsat ased i tht peactiet af ﬁﬁmmmtmrmse: andeffeadive
formul ati ons whi ch conprise the human protein HF-1a
Phamacﬁ\“b‘fa%o‘l‘?%fﬂ%%'l ase inhibitors according to the present

The forntli1stel A5l ﬁﬁderkt@nd a8 ek &bient e GIHEHAHBNGS sefvetifl Qlellvermg a safe,
present disclosure conprise: a) an effective anount of
stable, apdh unstiona) pharmgaghtipal otesying mpronly s pag | of (the g vrralt yehigle for delivery
i i
but also 5?@ hgkxixééféor?\‘c;g@?ﬁlgré?fr'eggklé %lgso%ﬁﬁle&y thd] ré%bﬁﬁggfth%'cﬁbe ingredient.
An excqﬁeml maefilliagolearsi sapplerradatient 2 bamgvlarbinem#éllm Oy excipient as used

herein ma§%e aret otsa 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-1o
prolyl hydroxylase inhibitor according to the present disclosure; and

b) one or more excipients.
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For the purposes of the present disclosure the term
"excipient"” and "carrier" are used interchangeably
woho@uwgboat t he description of the present di seCoaISe®7/014832

and said terns are defined herein as, "ingredients

whi ch are used in the practice of fornulating a safe

and effective 20 pharmaceutical conposition." The

formul ator will understand that excipients are used
primarily to serve in deliV®ring a safe, stable, and

functional pharmaceutical, serving not onl %/@35 Bart of
Ammhemenmlqz acuoRding to therprerent Jisplpsurg gelates 4o thesoloyng,

co it achi eving effective absorption by the recipient of
mpost IPH% active ingredient. An excipient may fill a role

ayas sfrofpl #boahd.0d imgwmt abmut G mg afrpnierps more human preteingpyolyl HIF-
exci lent

st ab 9ipgol Mgh%@?)gﬁ%edpn@tgf ???gf%gg%% Enlj:rpresda Iﬁ{/sgfrésure and
bthe bllq;&g&e,qbeéng% isméely to the stomach. The fornul ator
S

can o take a vant age of the fact the con‘ngutnﬂ
Atfashensxeswie aqnos@nesm Pressat disgpeire gelates t BiSwile

com osni%%gency, phar macoki neti c properties, as well as
POSTHONPT oved oral bioavail ability. Non- I|mt|ng exanpl e

a)of  Capoatdut Orismg e abalitrig mof ore pr moruEALPIORINY F’HF lo. prolyl

i ncl m abqut 0 00 ngy
of o ¥§r83‘yf‘z?6? @’?hﬁ‘{}FPgﬁcfﬁIg{né ﬂgi é ?gﬂ s ﬁfgﬂ*’é and

by dr exy bAffréd Ebqubibﬁter according to the pr esent
di scl osure; and b) one or nore exc ients

The BN FEE?EvPETOWY3 08 RFTHEES merss %FWQP“%&S‘?P& og more HIF-la
prolyl hyﬁxgq%?/g%h %daﬁoﬁgaf&h% %f‘&os‘% §§$1R§fé‘i‘ efi6dAbasmé ﬁedebéhry to achieve

sitions: from about 0.01 %

the deSIreabmjﬂlemQ)euuncgresﬁlt nén gffeWmmem,aﬁc%g@lggp agters known in
r hydr oxyl ase | 1t ted.

o s B R BRCoAT RO B RSRA s e

AlthougH prtibelar axsagp Ir@xﬁ:ee ataglibegleseritidden pramples hdresml agpaysan skilled in the

art woul@f&a%tﬁglgptg%g%gﬁe Eg%gggegg%e g On%, g’l#%?%p%ro@ de o ?ﬂ\ﬂl? ﬂH:trapeutlc

response IFor ExampleObdtleral M&W&s@§ fhalytai d@lh’hﬁfst@ﬂt dmty oghe dosdmmay be
present di sclosur and 10 b)

nore exc ent
proportioially reduped as ﬂlebfat%b?éfhﬁﬁﬂge"ﬁ?s < 08 e thererH ‘%%ﬁﬁ‘é‘ fi addition,
the comp%gﬁf%% o?ftheoﬁ‘@?% dﬁ@fo@ut‘él dan bedni?hiBleydd AyREqeNtiRaSnecessary to

Itor ctive dosages and for periods of
achieve 4 theeapeetiess@uyt.t 0 achi eve the desired or therapeutic

T T T AU T PSR R A 1 oty

hydroxyltf&rgf3 gihglgil(ori glbilldtﬁﬁd(l) Eh‘ﬁnﬂﬂ;)rr :rl’lffn’fgmmﬁdwamntr foaltreping gnemia.

Thegueiepbdisplosws dRpRGLeiEsdp IL‘JPe %F%Pg o St PEEhel TR R proly
hydroxylase inhibitors disclosed herein for making a medicament for treating angiogenesis.

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 peripheral
vascular disease.

The present disclosure further relates to the use of one or more of the HIF-1c. prolyl
hydroxylase inhibitors disclosed herein for making a medicament for treating wounds.

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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art woul d appreciated that the dosage regi ne may be

altered to provide optinumtherapeutic response. For
wexenspozsze sever al di vi ded doses nay be adm ni sPeTai82007/014832

daily or the dose nmay be proportionally reduced as

i ndi cated by the exigencies of the therapeutic

situation. In addition, the conpositions of the

present disclosure can be %gninistered as frequently

as necessary to 20 achi eve® therapeutic amount. The

resent dlsclosure further elate to the u
The brispe Gtcleris et FAiE: B G WOh G GRS B0 ST BTF Greprol
hydroxylgéeslﬁh%%@lgﬁlgbéﬂ 1eR6inTBKinAking a'RedieANBR fof REatidpHhbaies.

e present disclosure further relates to the
The praséntahsclosurﬁﬁlréle@felaﬂqetﬂhﬁﬂsaoﬁﬁm of mog el g JiTEsler prolyl

Ltors di [ r
o B EET ARABR LS A o 8 enion
Thé' bi'é&@ﬁt diS¢1846126 filirbher haams & thk weaef one opmerodf thh éHFu IFex firolyl
ol yl hydroxyl ase inhibjtors disclosed herein f

hydroxy stk iterEap ORI APT PRKBEA TSR MENC P Tee s gpee affected

by the 1efURAAASCF TOAPRIIE SADLAISALiEENr © Further relates to the
use of one or nore of the HF a prolyl ¥dro | ase

’Hha Iprd:snenndxscldsme Ifoslemt reletes tnthieaise wélhn gr moneaf et 10 prolyl

nons ) b BRSPS ERE Aol D chosen

from Crchmrcns@alsaﬁﬁd urebiddive @bBtig psmassse darbeidekis, ﬂmumamkd wghxatls
medi canent_for _treatjn erqﬁcle%otlc

hemangiopgg, @Hiens Weber-Repdw dis ﬁl@ogpgglg ﬁ?lgﬁlgsiéctgg?a solid or

blood bogﬁesfhlngfry hitd Eéﬁdlfb@rmﬁ@lr@tcﬁﬁcieﬂc} Byndis@eof one or nore
he HI F-1a prol gp ydroxyl ase inhibitors _disclosed
'muerpgmnt @uscmumerfgrt rrreme@ a@rémusmf one @5 Marg of fhgddiFste: prolyl

hydroxylg, AT TR oss%i1 ngﬁq:fog m’aﬁ(h'%zﬁ h%h&%ﬁ%n{ ﬁ)r%ﬁhh@ 8 d®order chosen

e Oor nore 0 roxy ase
from diabédid ftinopsthel) madzxd&edbghmreﬁwn fcancm'a:kckig call apcina parpeid, syphilis,

peudon o o PUESIA L iy BTSB! S350 OO obsctv

disease, Ehionicui@d/Vitrify, dﬁﬁ%ﬁhd&@alhﬂﬂébﬁd}ﬁs@ Wﬁhk@s&&yktem hupus
for making a medi canent for treati

erythemgtpslécqeggoqupy oheramaianty gka %@sea %hc%{ﬁéis scase infections causing a
retinitis tgic:) Xl%cﬁ{)ﬁiﬁ)t‘i)é %?ésﬂmeﬁrb%uﬂf SR Plastoz s, B%b't"sedxgéérsé opig optie pits,

e use of one or nore of the H F-la prolyl

StargardHy diseasel pare plathiihichramdc wiisel dﬁ,@@m@&é}memﬁwﬁ'&k syRgirgme,

medi c far [ r : i
roxoplasiigies PR sp8pob G WiheReiGR! (fast P SBRetly it MBcosi, and
proliferatizve adtrebastisopattye unat oi d art hritis, hemangi omas,

Csl er - Weber - Rendu di sease, or hereditary henorrhagic

tel angi ectasia, solid or blood borne tunors and

acqui red i mmune defi cMETHODYOHGSE. The present

di sclosure further relates to_the use of gn nor

Ry incrresingRbe Fappasinyion o e ST Acereet senes, Heill-Lersdih
hydrox)}(l}%ggfélﬁbftefs JTld PRsént T arERbvidRr hE®BH fedindredbiagtister
vascularization of tissue in a subject. As used herein, “vascularization of tissue” means a pro-
angiogenic response whereby blood vessels or other vessels or ducts develop at or around the
afflicted tissue. The afflicted tissue need not be hypoxic or ischemic per se, but rather the HIF-
1o prolyl hydroxylase inhibitors help to sustain or further stimulate the body’s pro-angiogenic
response to hypoxia. A non-limiting example of “vascularization™ includes capillary
proliferation in a non-healing wound or along the border of ischemic tissue. Thus, these

compounds enhance the ability of the body to revascularize damaged tissues or increase
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15 from di abetic retinopathy, macul ar degenerati on,
cancer, sickle cell anem a, sarcoid, syphilis,
woeusdoxsant homa el asti cum Paget's di sease, vePQT/US2007/014832

occlusion, artery occlusion, carotid obstructive
di sease, chronic uveitis/vitritis, mycobacterial
infections, Lyme's disease, systemc |upus
erythematosi s, retinopathy of prematurity, Eales'
dlsease Behcet s disease, thfections causing a

nitis or horOJ tis, rred ocul ar «

vasculateedofo gt v PR detnaghl BNGH N Thiag FRpigs pE-ispe. inslyde:

cardiac thisaé,Gatklhs mydt&EAE mﬂ)aahralaaIv@ﬁtricue‘s;s slfénétmmasél@tﬂdﬁeélogmal tissue,
det achment , hypervi scosity syndrone, toxopl asnosi s,

such as frpmihe cerRbel s intemaal orammpTich a5 thsyomaghy daestine, pancreas, liver,
t MQ%E ative
spleen, a\?’???‘i%%&??iﬁ%%g?ﬁ PG %:%éggﬁgt §Sr i ncreasing the
Stinaudsted ibyta tmnldoip ofths eclhilhr dortcemtmetongefiIEHE- 1 & i thel predustion of

R T TR T ——

leakage. V@ﬁ?g’élﬂfehﬁaﬁ hebéin shoSBUE be R Iy Tedi186F of REGIE Béhe expresswn both
herein, "vascul arization of tissue" nmeans

in vitro g ygeni Ruring N ESTLingHetiom isfesnrnsirateddhat %Eggtlﬁ@pces the
formatloﬁeo?sfﬁxllélogﬁl IQébC&éssQQYﬁ hﬁﬁn@ﬁse%nﬁ:‘h%ﬂﬂ(énflmed%ﬁédd §68%n a dog
tissue. The afflicted tissue need not be hypoxic or
model of gurhgmy@rqger diseaseb (Tthe HHF e ptahgd HylldFo@(Das];anplbabgsl of the present
dxsclosuréllfrov1d¥ nﬁ?lhcgmoeng %chl%lg.ﬁaﬁt\ ggs uftttp% FA S0 %i]i&l.{g:el:ﬁe genes including
VEGF, GXPDH and é\’yﬂﬁﬁpdjlbfﬁl (EPQ).cXaddiosaldy, thé/H$E-l1|oﬁ;5ﬂoZ}Ethyﬁfbxylase
includes capillary proliferation in a non-healing

inhibitorgof the Ryeseat éwglqswee m58Yige enbanced ghepcemulasioneot Iﬂﬁdsa in the
cytoplashgz\?/rgig%uu s, Z by ﬁrggggﬁg %xé ugssn?%b lc{)xrrl%lrt@gvsetlyaﬁg%dﬁlﬁ Po in the skin

have incR681 @ﬁﬂﬁ?@ad@ﬁﬂé{rlﬂﬁﬁﬁ@ﬁé@ﬂ483ﬂld ifdreasessiUVBGHErlevdle. g. to

revent hypoxic imtin ampl es of
jRLesrat Eﬁy FYge&-so r@%‘%ﬁ 9@ ‘}‘? ad for %‘%Eﬁﬁé{g}f%%‘aﬁ“&%‘ﬁﬁm la

prolyl h)@ﬁgxyqﬁé'ed I"Bfe ﬁi’@&tnrt infedtifodt cotlitisel e P 6F RImBRE LY LRlman or

tissue, such as fromthe cerebellum internal organs,
higher magrnaln affpstive ameunt of aasendsiion qemmrisigsong pympre human protein

HIF-1o BRI AH Bl 1080 B RNl 1 RBRLARSR IR 22 |

Ichel ﬂredeaf digclosere tal Rt rielifesad tid fselofahé h‘uﬂhhﬁ’ pESOIUEIH- 08 pedly!
cular Endothelial, Gowh Factor (VEGF) which is
hydroxyjao GipI IS AROTABEIt B prgsen diselosyredp iheypianpiagusg gf a medicament

for the n@é%%%oi‘ﬁt@ﬁl RnPBMiReAT R dikGdbR. @ key regul ator of
GF gene expression, both in vitro and in vivo.

’lm@mrmgmv@@losmmm rghatgstto ﬂwpd:smm@tcnlac EattohdIF-VE@Folyl
hydroxyiagg Hﬁx?l?tlgg % I’ngfn (f'?elggd Lllll 8(%? Tl e:re:ebS gérlo%@dﬁg }nlggns for

cornea ance oW
mducmgmxgabgenésmmmpanqntaxpmqncdigsmmla The H F 1 a prolyl

droxyl ase i nhibjitors resent disclosure
T Grarbt SRRaRCa FEcS o FRhel b Ga Bhafm PR sgne sdministering
to a humai B ¥iadnhAldk Glebd of Gemafent A¢ bHstitve aMidant oSO b MOk human protein
thropoietin (EPO . Additionally, the H F-la prolyl
HIF-1a pgpﬁy

IdwlroredaseiinbibEpisceording taghp presentidistileiros ur e
TPt 8ABROGE YRS 185 T Pl W Mtidd Ffrta ' cBrdpPing

administering to a human or mammal in need of treatment an effective amount of one or more

human protein HIF-1a prolyl hydroxylase inhibitors according to the present disclosure.
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cytopl asm and nucl eus. Transgenic m ce expressing a
constitutively active HF-1a in the skin 15 have
wonerswased dermal vascularity and had a 13-f ol #CT/US2007/014832
increase in VEGF | evels The present disclosure also
relates to a nmethod for controlling human protein
H F-1a prolyl hydroxylase. The present nethod
conprises the step of admnistering to a human or
hi gher nmanmal an effective &nount of a conposition
conprising one or nore human protein, *H F-la prolyl
The dresgyl disdosuinralatesios? B hafef"émf‘}geamé &Rprising
adminlstgeﬁgg{ooa%fpan ﬁlﬂm% R HERE ofdk&%&ﬁ%eefpécﬁoe 5@bakESt drik or more
use of t uman protein HF-1 a prolyl

human piotein G- bs pralyltiyire:yl ssedokibitdisageonling o the psasent disclosure.
di scl osure in the manufacture of a nedicanent for the
treatment of atrial arrhythm as and rel ated di sorders.

The present discl osur es to hypoxia

i nduci bl e factor HI F- ﬁ%ﬁﬁigﬂﬁﬁﬁﬁhydroxylase i nhibition

i n nyocardi al renodeling and function, thereby
EGL}LI&WBVF&?ﬁﬁyneanS for 25 inducing anglogenesis in a

TR HGINN- 16060 BGINNG) BzyrH€ Ralig) is Eeﬁnﬂfr@aa@tngdhsssl spetti@metry

relates to a nethod for treating anem a co %1&%
(matrix-aggigied) Igﬁeéﬁpmpthrbl%*%ﬁaﬁﬂaﬁ-qﬁéﬁ&%q SnMa"eTe‘a for assay
details, sEé ?&Eféﬁ@é ﬁ?xrélseét af CQO()@ RRURAbifht RRaPECTN-€- 1| MOPENE is prepared as

rotern a prolyl hydroxylase inhibitors

descnbedieb@\rmhndgnttbe Smlgne@ehpam Eull dengtle recpmbinang fuman EGLN-3 is
prepared 18%&'1% g \%a)\rzggxo Yer ft? &c@?gapfgo &S%rthé Bod M’éﬂ’ Wﬂﬁm}lé fusion

gm ni st erin a hunmen or mammal
for the asyagduoto tl'feaﬁitﬁlﬁhty Gﬁtheﬁ:faa&ed poteinDEotbotl enryenas; thecHH’ la peptide

oo b Yl LB AR R L e, o

reaction RCddndeed Th Ql&gl&?oluﬁg of 36 ulS &Sedihing THEAIES! hﬁv[[ PHat. B)s ascorbate
to a nethod for preventing anem a conprisin o
(120 uh@omﬁnoglv@mtﬁ@ ?—all‘é) Alirale &' 6 pivhyrand bovipe é%rum albumin (0.01%). The

enzyme, tqﬁxgﬁtg&?}%ﬁwgéf k}y\ﬁf W%&);/Oég gﬂ’?tﬁﬁ{e 1H‘26‘?nmt1{é§9@ added to start

the reactiac odeemgnhﬂmtbfsearp usfsie ebmposudsome peepased:iﬁ(dimmbRE$ﬂf0dee at 10-

fold finafepy oG el oA AR AL GG TGRS SREE P aro ey o s stopped by
transfenfﬂgiid LlfK o}?f@dcﬁf)ﬁ glékﬂlsl\;ﬁtf)ljmﬁnr(ﬂial rﬁﬁhslspmtﬁﬂﬁetqnmamx solution (a-

I Me-0 | e
Cyan0-4'§1é(érqxéfﬁé1néﬂ’g‘éa‘{1®%m§/"é{~ igp0% %mm?ﬁ@éc(sw#ﬁ\a AR NBPOD. Twe
mlcrolltggoﬁh]c ri'uzc%régé &te@ ro%ﬁ?ﬁa WAEF)I-@Q)ﬁWfa‘ré&%]é@ @¥eanalfis with an

Suppl e I -1 ength reconbi nant

Apphed BiosysteEG (Roster §lt}’p€éb 4776@ Proteemiss firakyz H&M M3 t?qulpped
\] i
o G 8,19 WA Y s

product fridéstified from shbgtiateby yireegain i €6 Bla--Tlata dpBped rdsa)ercent conversion of

substratq 3 iR APYFRABRCP G P 2o e 340 stlguleiiCoo vihes

reaction is conducted in a total volume of 50 uL
containing Trisd (5 mM pH 7.5), ascorbate
VEGF ELISA assay
HEK?293 cells are seeded in 96-well poly-lysine coated plates at 20,000 cells per well in
DMEM (10% FBS, 1% NEAA, 0.1% glutamine). Following overnight incubation, the cells are
washed with 100 uL of Opti-MEM (Gibco, Carlsbad, CA) to remove serum. Compound in

DMSO is serially diluted (beginning with 100 M) in Opti-MEM and added to the cells. The

conditioned media is analyzed for VEGF with a Quantikine human VEGF immunoassay kit
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15 (120 M, 2-oxoglutarate (3.2 M, HF-1 a (8.6 M,

and bovi ne serumal bumn (0.01 % . The enzyne,
wquenstoozyze pr edet ermi ned to hydroxyl ate 20% of BabAS2@YTO14832

in 20 mnutes, is added to start the reaction. Were

i nhibitors are used, conpounds are prepared in

di met hyl sul foxide at 10- fold final assay

concentration. After 20 m nutes at roomtenperature,

the reaction is stopped by 3%transferring 10 pL of

R SYEaSS DR B A0St B he el irarecsraed sing
the Spectfi/Mix 250 Bld¥eacrt DRVicEs, ISenfyvle, EA). DafiMeNMEY Y, ofTMPo

mcroliters of the m xture 1s spotted onto a MALDI -T
stlmulau% ig a?egép cg]cg}aée Eg,,o \@Msy@ﬂg Wg@agﬁns% pofigare (San Dlego CA).
Bi osystems (Foster City, CA) 4700 Proteom cs Analyzer
MALDI - TOF M5 equi pped w th a Nd: YAG | aser (355 nm 3

Mouse isghepid kindlimbtstudy200 Hz repetition rate). Hydroxyl at ed
peptide product is identified fromsubstrate by the :
Adbanimad wosk Beconbutted iteddenutings withrthe Giuidofor thissCane aofl Use of

Laborsc R3S oh B0l Sl S BB bions

Animal Cat Iaﬁd AFse Cannhétcke guidfineeht Prpcley ahd Santi€ Bﬁérﬁdacahﬁu‘alﬁs We studiec

t O 0% FBS, 1%
M e DA sy T
orally do(s‘@d bﬁthweﬁlclé@q%&i‘s%rw&tb BhiFferUso ﬂM%'Q’WcG@pBﬁ&l 1 in vehicle

enpve serum Con'pound i n DMSO
at 50 mgé‘%%r Qrah qoymamgu?é%l a‘%lB"é‘éﬁ #aidaspddbres times: sy 1iat Semqndm day 2 at
Sam. On’%rlﬂ)ufl %&@F’th‘é%rﬁ%s@ q}dlﬁtergirb?tenﬁpﬁgéﬁdrlﬁig Egarfﬂﬁgédauﬂ(ﬁr anesthesia

anal yz ant 1 k
using lsqﬂmibg é;mmial amz&b@twawmnmﬁ/th@mgw @th@poplited artery. The

contralatgg‘f‘gm%/lﬁ{o% ent'\g %\wfl prM\@d deog,t a‘ftﬁm denﬁlerré’b em an alternating

rreasurerren re-‘recor SI ng ctra
fashion We@ﬁ@gl(tl‘dnﬂéeﬁn lhardllﬁﬁm Tes hobtsnafier $am ddsiyg orDa4ye2, we obtained

def | ne a.%'f. O.stirrula i,s .ysed.to cal cul ate
blood by @alstGragick Ty Tor myteran S estend Soflt eSS ar e aggples fo
EPO analA)s are BbMDmiéi:ﬁlsJuﬁglﬁtﬂ [tk sbhindlbdpatatiintd¥es \HeadNivad| antOgdétrocnemius
is conducted in accordance with the Guide for the Care

muscles aifapeestesh snapsepeRt 8 tiauhpifReen. ERAsIORG In A03danpl e
Sci ences; Copyright (c)1996) and the Institutional
Mouse Segumy P & and Use Conmittee guidelines at Procter
and Ganbl e Pharmaceuticals. W studiec 9-10 week ol d )
Thamouss serrsERCde detesisrl erineMeu QeamtikinoFattiyppoietin ELISA kit
from R&ﬁ:@{&t@rﬂ@ acrding 1 afLER 0 RES 1?19}19&&%)’ dosed wi th
vehi cl e (aqueous carbonate buffer, 50 mM pH 9.0) or
conpound 1 in vehicle at 50 ng/kg or 100 ng/kg. The
animal s are dosed three tinmes: day 1 at 8amand 5 pm

Mouse tiSk¥ I?IWesl%%lo%l?sqyr after the first dose,
unilateral arterial ligation is perfornmed under

[ 06 gt j :
T?égﬁist fggﬁq gﬂ;gz)c(e lléﬁrrg&g ?ﬂo %t@ hdé Hg%%&%f vfnﬁ.'m& #ld é)%FtYe ¢hilled with

liquid mtacpge@p Nuclple exteants aralpzepared usingrn WBERém (Paersh Biotechnology). For
1mmunop°tP&git§ n, %hg%gxd&t%%t l's' aglggé n@hg?ﬁé}r\{ﬁi’%g? Pot AfF-10 (Novus,
LittletonhCHyl kbt mbssue'lfwanhbndysraab of20@GaMmMTheusseneiondayncbates in a conical
micro cer?t?llﬁ?éenteu%e for 4 hours at 4°C. Protein A/G-coupled agarose beads (40 ul of a 50%
suspension) are then added to the tube. Following overnight tumbling at 4°C, the beads are
washed 3 times with ice-cold phosphate buffered saline. The beads are then prepared for SDS-
PAGE with 40 ul of Laemmli sample buffer. Proteins separated on SDS-PAGE are transferred
onto nitrocellulose sheets with XCell-II Blot Module system (Invitrogen, Carlsbad, CA). The
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bl ood by ventricular stick while the mce are
anest hetized with isoflurane. Serum sanples for EPO
waneisyws2e ar e obt ai ned using gel clot serum separasR@m014832
tubes. Heart, liver, and gastrocnem us nuscles are
harvested, snap-frozen in liquid nitrogen, and stored
in -80C until use. Muse Serum EPO assay 20 The nouse
serum EPO i s detected using Mouse Quanti ki ne
Erythropoietin ELISA kit 84 om R& Systens accordi ng
to manufacturer's instructions. Muse tissue H_F
blots are Méslteelr\mtb 5% BEAaTorite inuubatiens with griebis antabosdydg FLIF-Loggid :100
0 { D Buffer and
ainution (Rp g THE RS e el Rabla RS ATl oo
mcubatedaﬂltlﬁdﬁeﬁaﬁdi@htpe@‘ﬁléaseezoﬂjlrgamdl’gwt anfiyabbiigecondary antlbody (Pierce,

Rockfordngr)o E'?ﬁg%%% ?]Yq giyw'tﬂb Hﬁl b%?]:; 5eXt | mér%hﬁ‘?dfq%fftgwaycgJ). Images

of blots afd captilrkd Sith zIrDEﬁd&mIE)Q%sSfoatllmOQf:alﬁﬂﬁ 1. The suspension
is incubated in a conical mcro centrifuge tube for 4

TR XS/ BElokGrobides abi-liMifng exdrhsids afhieds &ilzemspor(sd fondompounds
of a 50% suspension) are then added to the tube.
accordingg} the RiesgntIeslAT Rt tunbl i ng at 4C, the beads are 30

washed 3 tines with ice-cold phosphate buffered

saline. The beads are then prepared for SDS- PAGE with

40 ul of  Laenm i sanple buffer. Proteins separated on

SDS- PACGE are transferred onto nitrocellul ose sheets

with XCell-11 Bl ot MduF&BIEXYM (1 nvitrogen,

Lol

Eartsbad,—€A—TheWO—2008/ 002576 JPCT/ USZQU{/EHFF8BZ EPO
84 blots are blocked with 5B§’GE§Q\IHYE@LIN3> i ncubat | on

Wi th ityantibody to HF-la at 1:100 tip
géﬂ?ﬁ%ﬁ% dEEUt | PRespons

(Novu | ots are thepny q Mt M s- buff=re
sal i ne/ Tween-20 buffer and %?&gateds \%tr heMer adi sh

per oxi dase- conj ugat ed goat| anti-rgbbit seqondary

anti body (Prerce, Rockford, IL). |Blots arle devel pped

the ECL reagent (Amersham Pilscataway, NJ).

Q of blots are captured witlh an Epgon

n %60 scanner. Tpble XV |pbel ow prjovi des

es of the pi vijvo2nespgnse (B9y yes
con‘poumjs oaccording to the present discldsure. 10
TABLE XV VEG- EPO g. N%Ill EGL1IN3 [EC50 regpons

{[5-(3-clagrmplasiy Dr &5y drsny s s Rg- ~NO fN v OCH3

carbonyl]-amino}-acetic acid methyl ester

D

Cl
N

%\(SJLM’ *
OH O 3.7 - >100 ND

{[5-(4-Chloro-phenyl)-3-hydroxy-pyridine-

2-carbonyl]-amino}-acetic acid methyl ester

\Q\Q\W octt 5.8 ] >100 ND

{[ 5-(4-Cyano-pheny1)-3-hydroxy-pyridine-Z-

carbonyl]-amino}-acetic acid methyl ester




2.8 21.4 9.9 (39) yes OH O{
[ 5- (3-chl oro-phenyl) - 3- hydr oxy- pyri di ne- 2-
woaodsmnyd7s - am no}-acetic acid nethyl ester ClptirNskdo7/014832
3.7 - >100 ND OH 0 {
[ 5- (4- Chl or o- phenyl ) - 3- hydr oxy- pyri di ne-
2-carbonyl ]-am no}-acetic acid nethyl ester NCQ | NN
OCHs 5.8 - >100 ND OH O
4- Q/ano phenyl ) - 3- hydr dXy- pyri di ne- 2-

oct ar v \AND

hao g Al o d ot hval
>4 arrt |1UI abCLI \ 93 uLl u ||I—L||y| A= S vy | T LA 4

1
2576 PCT/ US2007/014B832 85| H3C \ 4N OH CH|O

[(3 Fwd t hyl phepyl ) pyri|di ne-2

car bonyl) o]-acetic acifd o H Bi1@H (H 8230 |  yes
>100 yes [ (3-Hydroxy-4'-ngthyl-bijphenyl -4

[(3-Hydfkybnmtmetidiprialpgatine-ac) d - H3C

carbonyl)amino]-acetic actd

e
‘UL
OH .
OH O 20 - >100 yes

[(3-Hydroxy-4'-methyl-biphenyl-4-

carbonyl)-amino]-acetic acid

HC
SN
%n\i&m
| p| 4.1 52.3 8.2 ND

[(3-Hydroxy-5-(4-methylphenyl)-pyridine-2-

carbonyl)-amino]-acetic acid methyl ester

N w9
NS S o

OH O 6.8 375 7.7 yes
{[5-(2-Chloro-phenyl)-3-hydroxy-pyridine-

2-carbonyl]-amino}-acetic acid methyl ester

NC
SN a0 ‘
7 N\/U\on
OH O 0099 0.56 4.3

{[5-(4-Cyanophenyl)-3-hydroxypyridine-2-

yes

carbonyl]amino}-acetic acid

<l
SN
%ﬁ\/ﬁ\on 0.24 0.083 - yes
OH O




\' Il ~NH off o NOCH3 4.1 52.3 8.2 ND
[ (3-Hydroxy-5-(4-nethyl phenyl)-pyridi ne-2
woanismad7s - ani no] -acetic acid nethyl ester cYRCO/USRoON014832
"OCH3 OH 0 6.8 37.5 7.7 yes {
[ 5- (2- Chl or o- phenyl ) - 3- hydr oxy- pyri di ne
2-car bonyl ] -am no}-acetic acid net hyI ester NC ":\ -N
O N_~OFl OH o 0099 0.56 4,3 yes
[ 5- (4 Q/anophenyl) 3- hydroxggﬁpyrl di ne 2 carbonyl ]

’7/I f\ Nno I\I O

- B bermar AP B e a00L 014653 86, T

¢bdryifantias pakwizydcid 3- hydr pxypyri di ne- 2
car bonyl]am no}-acetic acid / | CH3CO2H @ \ rj-N N

CH 004k, 7-6 ND {
[5 rd en | ) - 3- hydrpxypyri di ne-2
Cl . . . .
carbonyH] np} acetlc acjd trifljuoroacetiic acid
sal t
OH O
0.41 - 7.6 ND
{[5-(3-Chlorophenyl)-3-hydroxypyridine-2-
carbonyl]amino}-acetic acid trifluoroacetic
acid salt
cl >N
%V‘L
OH © 1.1 0.39 - yes
{[5-(3-Chlorophenyl)-3-hydroxypyridine-2-
carbonyl]amino}-acetic acid
Y y 9
Cl A N\)J\OH
OH © 1.1 0.39 -- yes

{[5-(2-Chlorophenyl)-3-hydroxypyridine-2-

carbonyl]amino}-acetic acid

X
N
/k%(§\/ﬁ\0l{
0.44 - 15 -
OH O

{[5-(4-Isopropylphenyl)-3-hydroxypyridine-

2-carbonyl]amino}-acetic acid

F.

OH O 0.3 - >100 —
{[5-(4-Chlorophenyl)-3-hydroxypyridine-2-

carbonyl]amino}-acetic acid




cl_ '"~-NH NO1.1 OH0 1.1 0.39 - yes { [5-(3
- Chl or ophenyl ) - 3- hydr oxypyri di ne- 2

woanismad7s am no}-acetic acid O YNO C OH OH 8CT/iu$2007/014832
0.39 -- yes { [5-(2-Chlorophenyl)-3-hydroxypyridi ne-2
carbonyl] amno } -acetic acid NN "3-0. 0.44 -- 15 --
OH O { [5-(4-1sopropyl phenyl)-3-hydroxypyridi ne-
2-carbonyl] amno } -acetic_acid Nv CHOH o 0.3 --

>100 -- { [5-(4- Chlorophen?l) 3- hydroxypyrldlne 2
carbonyl}amno}—acetic—ac-dWO-2008/-0025

PrT/ US2007/ 014832 87 Y NVOH Ol Jo 1.6 -{ >100 -} {
[8 | sopr opoxyphenyl ) -3
hyd |d|ne car bonyl{] am no} {-acetic| acid N CHI
N v OH 2§§/i\ 3.3 --

OH

OH O 1.6 - >100 -

{[5-(4-Isopropoxyphenyl)-3-
hydroxypyridine-2-carbonyl]amino}-acetic

acid

1
N
cH AR
3 OH
OH O©

{[5-(2-Methyl-5-chlorophenyl)-3-

hydroxypyridine-2-carbonyljamino}-acetic

2.5 - 3.3 --

acid
{
SN u 9
Ao, 1.2 13 14 yes
OH Q

5-(3-Chlorophenyl)-N-[2-(dimethylamino)-
2-oxoethyl]-3-hydroxypicolinamide

NC l SN a9
< N\/U\OCHJ .
OH O 5.1 -- >100 ND
{[5-(3-Cyano-phenyl)-3-hydroxy-pyridine-2-

carbonyl]-amino}-acetic acid methyl ester

N &~

P

poll IS

HNT N OCH,
)

OH

2.6 - >100 ND

({3-Hydroxy-5-[3-(2H-tetrazol-5-yl)-

phenyl]-pyridine-2-carbonyl}-amino)-acetic




{ [5-(2-Methyl -5-chl orophenyl)-3

hydr oxypyri di ne- 2- car bonyl ] am no} -acetic acid 6_1-
wOl208102376 NHC~1; 1.2 1.3 1.4 yes OH O5 -(3 PCT/US2007/014832

- Chl oropheny |)-N [ 2-(di net hyl am no) -

2-oxoet hyl ] - 3-hydroxypicolinamde i NC\ NO OHONyVvV

_OCH3 5.1 -- >100 ND { [5-(3-Cyano-phenyl)-3
- hydr oxy- pyri di ne-2 carbony] ] -ami no}-acetic acid
methyl ester 4N MN\ N O38S 2.6 -- >100 ND OH O

J ty’l /
-am no) - acetijc WO
2—88-+actd t

TG T O 114

Xypyridijne-2 canbonyl ] aLn'
I[N OCH3| OH O 11.2 -- 50.
0.19 - >100 ND

{[5-(3-Cyanophenyl)-3-hydroxypyridine-2-

carbonyl]amino}-acetic acid

HoN
2 \N
o AN
OCH,
OH O©

{[5-(3-Carbamoyl-phenyl)-3-hydroxy-

11.2 50.1 ND

pyridine-2-carbonyl]-amino}-acetic acid

methyl ester

=
OCH,4
OH O

({3-Hydroxy-5-[3-(pyrrolidine-1-carbonyl)-

2.5 - >100 ND

phenyl]-pyridine-2-carbonyl } -amino)-acetic

acid methyl ester

ON oW
EQQYJL

({3-Hydroxy-5-[3-(pyrrolidine-1-
carbonyl)phenyl]-pyridine-2-

0.3 -- >100 ND

carbonyl}amino)-acetic acid

N =
T RPN
HN N OH

OH O 0.4 - >100 ND
({3-Hydroxy-5-[3-(2H-tetrazol-5-yl)phenyl]-

pyridine-2-carbonyl}-amino)-acetic acid
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{ [5-(3-Carbanoyl -phenyl)-3 -hydroxy
pyri di ne-2-carbonyl]-am no}-acetic acid nethyl ester
WO 208r82570l0 N OH O 2.5 -- >100 ND PCT/US2007/014832
({3- Hydroxy-5-[3-(pyrrolidine-1-carbonyl)
phenyl ] - pyri di ne-2-carbonyl } -am no)-acetic acid
methyl ester i ON\ N OH OHOO0.3 -- >100 ND ({
3- Hydr oxy-5-[ 3-(pyrrolidine-1
car bonyl ) phenyl ] - pyri di ne- 82 carbonyl }ami no)-acetic
acid ~L ~N\ N-N\ Noml ~OHOHO 0.4 --_>100NDQ

©f 3- roxy-5-[3-(2Htetrgzol - 5-yl) phenyl
%g garbonyl } -am nq) - aceti ¢ acid 2008/ 002576
PCT/ US20Q7/01483 89 N~H\ \NHONvV [OCH3 O
9.2 -- OIhID0 ({" 5°"- (Cydl opr opanecar bonyl - ami no
9.2 -- -~ ND

({5-[3-(Cyclopropanecarbonyl-amino)-
phenyl]-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
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
admission that it is prior art with respect to the present invention. To the extent that any
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 govern.

While particular embodiments of the present disclosure have been illustrated and
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 medifications that are

within the scope of this disclosure.



phenyl ] - 3- hydr oxy- pyri di ne- 2- car bonyl } -
am no)-acetic acid nethyl ester * ND = not determ ned.

woheaostionnsi ons and val ues di scl osed herei n ar eCn@IS2403/014832

be understood as being strictly limted to the exact
nunerical values recited. Instead, unless otherw se
specified, each such 5 dinension is intended to nean
both the recited value and a functionally equival ent
range surroundi ng that val B For exanple, a dinension
di sclosed as "40 nmm{" is intended to near "about 40
nmm" Al docunents cited AR Detail ed Descri ption
of the Invention are, in relevant part incorporated

What is ¢leimeddnisby reference; the citation of any docunent is

not to be construed as ar 10 admission that it is
Angarppoundthayingthe dapada: to the present invention. To
the extent that an} neaning or definition of a termin
this docunment conflicts with any neaning or definition
of the same termin & nt gencqy por at ed by
reference, the neaning def i nilsi on| assigned to tha
termin this docunent rtha goyerm: 2l e particul ar
enbodi ments of the presenty di ¢l osure have been

i.llus ra%ﬁd g@? 15 described, it would be obvious to
YEERIR AISN PEGHn the art that various other changes
Rodid R bl fldephifieay akmitohdgenMrbiaout departing from
the spirit and scope of the disclosure. It is

iX her év@Fegenht ended to cover in the appended clains al
.such A j hat are wthin the

" copesg{cg)%{}tgﬁlaso? gﬁ%c g%ﬁ%“é@“@%“%&“@.ﬂs/ 002576

iiBCT/ \98bg0ured bt 88ubsHMte] Wgt@arythat is claimed is 1 A
o) d..having t formulaz: R XROOR NL/UR Y
S%S%‘g{ﬁste{}qﬁ%%)ghloge'}ﬁg?n' CH R and R are each

i) nde@®rOehhddy, ranetied, olhogdo afkydm i) hydrogen; ii)

.substityted or unsubstituted phenyl; and iii)
i b GG ey PR e IRy oar ol
iii) C,-C4 linear, branched, or cyclic haloalkyl;

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;
R* is C;-C4 linear, branched, or cyclic alkyl;
R>® and R*" are each independently:
i) hydrogen;
ii) C,-Cs linear, branched, or cyclic alkyl; or
ii1) R>* and R® can be taken together to form a ring having from 3 to 7 atoms;
R? is chosen from:
i) —ORS; or
ii) _NR™R™:



sai d substitutions chosen from i) CJ-C4 |inear,

branched, or cyclic alkyl; 1ii) CL-C4 linear,
wonersgioets or cyclic al koxy; iii) C-C4 |ineaPCT/US2007/014832
branched, or cyclic haloal kyl; iv) halogen; v) -CN

Vi) -NHC(O R4 vii) -C(O NRsaRsb; viii) heteroaryl;
or ix) two substitutions can be taken together to form
a fused ring having from5 to 7 atons; R4 is Cl-C4
| i near, branched, or cycli®lalkyl; Rsa and R 5b are
each independently: i) hydrogen; ii) Cl-C4 |inear,

R%is haideogen or 6n-Gyliiaap b&‘l"’b%‘FG,L Beyrhiq ﬁ‘ﬂ(ﬂ;a and R 5b can

B Ihedd@nfi®r ma ring having from3 to 7
Ra?g%@ﬁ%g‘%g ch%%ennfgom i) -OR6; or ii)7aR7b, WD
i) 2008ulvegenG PCT/ US2007/ 014832 91 R6 is hydrogen or

.- L.near, br chic alkyl; R7 and R7b

iar e (gg?ﬁ ‘ﬁ“ﬁ%‘eB&aﬁlﬁg%f’F’i:gy?@ﬂ%f gfgen; ii) Cl-C4 linear,

iiipr anrHegd RP caybé takeakdgether to farini 3 rikghaving fRMY3 dar ring atoms;
t.aken t?gether to forma ring having from3 to 7 ring

Y4s effsen IPM:s chosen from i) hydrogen: i) -OR3; R3

i)is _hwidrg &, nethyl, or ethyl; L is a linking unit

“havi n8 the formula: _[C(RsaRsb)]ri RB8a and RSb are
iilrach—PRdependent | y hydrogen, nethyl, or ethyl;

R? is hydrogen, methyl, or ethyl;
L is a linking unit having the formula:
—CR¥R™) )~
R®2 and R®® are each independently hydrogen, methyl, or ethyl;
the index n is from 1 to 3;

R’ is hydrogen or methyl.
A compound according to Claim 1 wherein X is N.
A compound according to Claim 2 wherein R is substituted or unsubstituted phenyl.

A compound according to Claim 3 wherein R is chosen from 2-fluorophenyl, 3-

fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 3-chlorophenyl, and 4-chlorophenyl.

A compound according to Claim 3 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 3 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.



the index nis from1l to 3; RO is hydrogen or nethyl.
2. A conpound according to Claim1l wherein Xis N 3.
wé 2erpzarad according to Claim2 wherein R is PCT/US2007/014832
substituted or unsubstituted phenyl. 4. A conpound
according to Caim3 wherein Ris chosen from
2-fluorophenyl, 3- fluorophenyl, 4-fluorophenyl,
2- chl orophenyl, 3-chl orophenyl, and 4-chl orophenyl. 5.
A conpound according to C 8m 3 wherein Ris chosen
from 2- met hoxyphenyl, 3- net hoxyphenyl,
4- met hoxyphenyl , 2-et hoxyphenyl, 3-ethoxyphenyl,
4- et hoxypheny! e Thavi .
Aofip iy BASnR 18 4iRs RESRAK KA Bl having the formuta
2- cyanophenyl, 3- cyanopheny®? and 4-cyanophenyl. 6. A
conpound according to C ai
2- met hoxyphenyl , 3- net hox{ yl, 4-nmet hoxyphenyl,
2- et hoxyphenyl , 3-et hoxypheqy¥# ~4- et hoxyphenyl, 2-
i so- propoxyphenyl, 3-iso-propoxyphenyl, S
wheieHPR P18 ey RN ~CRNREFRTRMdnd K3? arsyeachbiydrogen or R™ and
nd 4-cyanophenyl. WO 2008/ 002576 PCT/ US2007/ 014832
R arg takan dogrtieasia feowe 8 r e Vg X908 A% Swherein Ris a
unit having the fornmula: R10 10 5b,; R5a Sb Sa
wherein R has the fornmula - C(%L\IRSaRSband Rar e ea‘(l:ﬁh f
Angeanpged apporfingrte Clresn 7 gyhereigBenatbBetdie fakeg tpggifrde form a
ri nav| or 6 atons. 8 A conpound according to
P g?%?%‘&ﬂg#%in Rya and RS5b are taken together to form
a pyrrolidin-l-yl ring. 9. A conpound according to

B R e AN g T

=

chosen from nethyl, ethyl, nR®propyl, iso-propyl, and
cycl opropyl. 10. A conpound _agcording to Claim3
wherein Ris a unit having formul a: R10 wherein
R19 is a heteroaryl unit cheset om

1,2,3,4-tetrazol -5-yl, [1,2,4]triazol-5-yl,

WHE-HRAROY has the fora PNZIGIO)RF LR ‘Bi3 a3yt chobéni frphremethl, \ehyl, n-
and t hi ophene-3-yl. 11. A conmpound according to Caim
promtheisepromli andsyskareRiled or unsubst it ut ed

heteroaryl. 12. A conpound according to Claim1ll

wherein Ris a unit chosen from pyridin-2-yl,
A compound according to Claim 3 wherein R is a unit having the formula:

RIO

wherein R" is 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 2 wherein R is substituted or unsubstituted heteroaryl.
A compound according to Claim 11 wherein R is a unit chosen from pyridin-2-yl,

pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-yl, isoquinolin-1

yl, isoquinolin-3-yl, and isoquinolin-4-yl.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

pyridin-3-yl, pyridin-4-yl, pyrimdin-2-yl,

pyrimdin-4-yl, pyrimdin-5-yl, isoquinolin-1 yl,
wooepwozobi n- 3-yl, and i soqui nolin-4-yl. W 2008fQ082H7/614832

PCT/ US2007/ 014832 93 13. A conmpound according to

Claim1l wherein Ris a unit chosen fromthiazol-2-yl,

thiazol -4-yl, 1,2,3,4-tetrazol -5-yl,

[1,2,4]triazol-5-yl, imdazol-2-yl, furan-2-yl,

furan-3- yl, thiophene-2-yP3 and thiophene-3-yl. 14. A

compound according to Caim2 wherein R is -OR6; R6

i's hydrogen or nethyl. 15. A conpound according to

Caim 14 wher.ein 1 S,4n P . :
AP B It G LUPERArR s flnic RO Rhigzol 251,
thGRBRAYIA , 2 pofettang-3-91, Cl Ai4TirzohByd) imidizol-8-yRRfa#rB:y], furan-3-

R7a and R7b are_each inqependently hydr ogen, nethyl,
ylpthignhepe-2-ylgandyt Bfid according to O aim 17 wherein

R2 is chosen from i) -NH2; ii) -NHCH3; or iii)

N(CH3) 2. 19. A conpaound according [ wher ein
ARGTIDS I aFasAnE ) RO Mherey K- i R itd THaBRICR gy

Claim19 wherein R3 is hydrogen. 21. A conpound

according to Claim2 wherein L has the formula chosen
Afcoomouni pceodipg;to [Glgim GHaberein Rofs hyidregen. ¢ cH3) 2- . 22.

. A conmpound according to Caim21 wherein L has the

formula -CH2-. WD 2008/ 002576 PCT/ US2007/014832 94
AZdmpAduadapestditghadisign 1hevheminB i metRyl.; N~ HO N OH OH

O wherein R is substituted or unsubstituted phenyl;
said substitutions are chosen from

A compound according to Claim 2 wherein R? is -NR™R™; R” and R™ are each

independently hydrogen, methyl, or ethyl.

A compound according to Claim 17 wherein R? is chosen from:
i) ~INHz;

ii) —NHCH3; or

iii) —~N(CH3),.

A compound according to Claim 2 wherein R? is hydrogen or methyl.

A compound according to Claim 19 wherein R? is hydrogen.

A compound according to Claim 2 wherein L has the formula chosen from:
i) ~CHz—;

ii) ~CH,CHy—; or

iii) —C(CH3)2—.

A compound according to Claim 21 wherein L has the formula ~CH>—.



23.

24.

i) C-C linear, branched, or cyclic alkyl; ii) G-C4
i near, branched, or cyclic alkoxy; iii) C-C4

woi2oman257br anched, or cyclic hal oal kyl; iv) hatogsmo7/014832
v) -CN, vi) NHC(COR4 wvii) -C(ONRsaR5b; viii)
heteroaryl; or ix) two substitutions can be taken
together to forma fused ring having from5 to 7
atons; R4 is CI-C4 linear, branched, or cyclic alkyl;
Rya and R5b are each inde@®éndently: i) hydrogen; ii)
Cl-C4 linear, branched, or cyclic alkyl; or iii) R 5a
and R5b can be taken together to forma ring having
from3 0 4. A conpound having the fornula:

Acﬁrr}pQUNdhaVNgglF P%II‘ E%wherel n Ris a heteroaryl unit
chosen fromthiazol -2 \ﬁhl azol -4-yl,

1,2,3,4-tetrazol -5- vyl \ [ 2, 4§tr| zoI-5-yI,
OH t hi ophene- 2-yl,

i m dazol -2-yl, furan-2-

t hi ophene- 3- yI pyrldlnoﬁ yb, pyri din-3-yl,

pyridin-4-yl, yrlmdl r|md|n4yl
whpmmﬁil@lsnbgltuwﬁ or P%%hﬁ?‘wé‘f‘{ﬂhel“% i soqui nol i n-3-yl,
salagubéﬁgﬂ%wg'cﬁos% WomWO 2008/ 002576 PCT/ US2007/ 014832

conpoun having the fornmula: R[?,r OCH3 OR
i) O C;-C4 linear, branched, or cyc ic alkyl;

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

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

iv) halogen;

V) —CN;

vi) -NHC(O)R*

vii) —C(O)NR*R’®;

viii)  heteroaryl; or

1x) two substitutions can be taken together to form a fused ring having from 5 to 7
atoms;

R*is C;-C4 linear, branched, or cyclic alkyl;

R>? and R*® are each independently:

i) hydrogen; .

i1) C,-Cy4 linear, branched, or cyclic alkyl; or

iii) R andR™ can be taken together to form a ring having from 3 to 7 atoms.

A compound having the formula:

R SN 0
| H

“OH O
wherein R is a heteroaryl 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, thiophene-3-
yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-

yl, isoquinolin-1-yl, isoquinolin-3-yl, and isoquinolin-4-yl.



wherein Ris substituted or unsubstituted phenyl;
said substitutions are chosen from i) C-C4 |linear,

wonremsmazds or cyclic alkyl; i) Ci -C4 |ineaPCT/US2007/014832
branched, or cyclic alkoxy; iii) CL-C4 |linear,
branched, or cyclic haloal kyl; iv) halogen; v) -CN;

vi) NHC(OR4 Vii) C(ONR5aR5b; wviii) heterqaryl; or
i X) two substitutions can be taken together to form a
fused ring having from5 td%7 atons; R4 is Cl-C4

i near, branched, or cyclic alkyl; R5a and R5b are
each independently i) hydrogen; ii) CL-C4 |inear,
AR haQingCh6 Ifdremad:kyl ; or iii) R5a and Rsb can be
taken together to forma ring having from3 to 7
atons. 26. A conpou avinng the fornmula: R)?y GO N
" OCH3 OR O wherein R hesero ryl unit chosen
fromthiazol-2-yl, thiaz , o8H4-tetrazol -

yl, [1,2, 41triazo| 5- yI dmﬁ zol -2-yl, furan-2-yl,
furan hene t hi ophene-3- vyl ,
FRR s Subgelas B GRststred apPRI o e o1
swrsummmﬁm&—atbchmmﬁandl n-4-yl, pyri m di n-5- yl,
|squ|noI|n |-y i soqui nglin-3 , and

D soq&rr% l?F%‘Wncf\ﬁé %USP@G&B% PCT/ US2007/ 014832 96

ng C‘Jxﬁﬂ&%@noxf dyRfit alkoxy;
3 | or o-

phenyl ) - 3-h droxy pledlne 2-carbonyl]-a
no ra(é‘ehn%ard@mchﬁét Prqyche haloalky

il 5 %ﬁr horo phenyl ) - 3- hydr oxy- pyri di ne- 2- car bonyl ] - a
&1 etic acid nethyl ester;

v} [ 5- (22Ghl or o- phenyl ) - 3- hydroxy pyri di ne-2-carbonyl]-a
V?}nO)Eugﬁﬁ%Fg Sﬁggyr$t2yLyS?gi;-pyridine-2-carbony|]-a

vit) NO}-CHORNRE*REL d net hyl ester;

viii)  heteroaryl; or

iX) two substitutions can be taken together to form a fused ring having from 5 to 7
. atoms; ‘

R* is C-C4 linear, branched, or cyclic alkyl;

R’® and R’ are each independently:

i) hydrogen;

i1) Ci-C, linear, branched, or cyclic alkyl; or

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

A compound having the formula:
R

SN 0
LRI

< OCH,

OH O

wherein R is a heteroaryl 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, thiophene-3-
yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-

yl, isoquinolin-1-yl, isoquinolin-3-yl, and isoquinolin-4-yl.
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27.

5
[ (3-Hydroxy-5-(4-net hyl phenyl) - pyri di ne-2-carbonyl ) - am
wonojs/azesi ¢ acid net hyl ester; PCT/US2007/014832
{[ 3- Hydr oxy-5- (4-isopropyl - phenyl ) -pyri di ne- 2-car bonyl
]-am no}-acetic acid nmethyl ester;
{[5-(4- Et hyl - phenyl) - 3-hydr oxy-pyridi ne-2-carbonyl]-am
i no}-acetic acid nmethyl ester;
{[ 3- Hydroxy-5-(3-trifluoroethyl-phenyl)-pyridine-2-ca
rbonyl ]-am no}-acetic acid 10 nmethyl ester;
{[5- (4 Cyano phenyl) - 3- hydr oxy- pyri di ne- 2- car bonyl | - am

AI no% %iw rret hyl ester;
FPBPPY 01’?8 Chyl ) - 3- hydr oxy- pyri di ne- 2- car bonyIJ
[5m&}cm@@t;bliéngl:)kﬁhmbhwpyadmrz car{)pﬁyl(l-:ammo} -acetic aci methyl ester;

{[? _(ﬁ-{éﬁ&)%ﬁ)kg@é{ﬁn% lhgil’xi oY %/%(flﬁv%é i)Xar ony ? fé‘ung ? Pé%ﬂ:yémd methyl ester;

§ 3-AMEF i)[ B4h @wkylﬁyhdiﬂ&%-chrbonyl] -amino }-acetic acid methyl ester;
{[5:(2-:1338(;%3@@@1]}'9@/ gqurqurz;gg’hagle- -g% gl? nl¥ an}mo}-acetlc acid methy! ester;

i3 {HSr r}%ﬁ'rﬁ@%%%ﬁﬁ%?ﬁmb aaéﬂrs&)ylpbﬁﬁkyd]}acanb y@lﬂ (quthyl ester;

am no acetic acid nethy € L ethyl

{[(3{Hydﬂw}’éx@-60p®pylzphqrwt)rm'z&mﬂs23¢?5 Oﬁbrgnay‘Pﬂ“%;?FFtﬂ:‘? ?Fé ethy
carb %lyl} am no)-acetic acid 20 nethyl ester;

[(Siﬁ roxy-[3,3"]bipyridinyl-6-carbonyl) - amno]

{[SQQQmQI-pﬁerdrlmﬁiyﬂfox@si)erdme-z -carbonyl]-amino}-acetic acid methyl ester;

é{ﬁ@;%yﬁaﬁf%‘&?% 9}’? y%mrbd)%ﬁggpc%%ér)ynf%ﬁ% “RERE acid

-yl - mémﬁleg@rz car bonyl) am no] -acetic acid nethyl
ester

{LSW]Q?(PEéhqry&q%nhﬁé{ qxpf-pyr&glfnep%, Icfng)ngl_]zan&ing gﬁgltrc) acid methyl ester;
g&* Eﬁ’éﬁy‘ﬂ) IR BMxy ine-2-@rtoh$l}- ah’l‘flﬂbp-)ﬁ)tctii: amd methyl ester;

pyridiné-2 -car bongl )-amn ? vl
{Eﬁc(ﬁCwélahgolyl-ebc@rl) -3-hydroxy-pyridine- carbonyl] ammo Sicttic acid met y

{[5 %t Chl or ophenyl ) - 3- hydr oxypyr i di ne- 2- car bonyl ] anmi n
¢&bi ¢ acid;

({3{ ﬁyﬁwﬂ@weﬂ!ﬁn)e -B-castnyRypheny dinysidmes Zendopy |} saino)-acetic

0} -acetjc

{[5- Pﬁld@f"%‘yhﬁsﬁ@hyl ) - 3- hydr oxypyri di ne- 2- car bonyl ] am n
(? ?— Pdlbrophdtarbonyl-amino)-phenyl]-3 -hydroxy-pyridine-2-carbonyl}-amino)-

4 F uorophenyl 2 3-hydroxypyri di ne- 2- car bonyl ] am n
0} - &eelig gcid gpethylpster

(5? 3Hy'1%9§<§’>S¥[35(2(H4te’ﬁ%tzbbléQhwh}ﬂ;ﬁwﬂhmzzzamm}nmmmaneno acid

{[5a?rsét§'f§ﬂtqthenyl ) - 3- hydr oxypyri di ne- 2- car bonyl ] am no
e

propyl phenyl ) pyri di ne-2-car bonyl ] a
[y deceiRS' ]h[pyuh;dmyl -6' -carbonyl)-ammo]-acetxc acid methyl ester;

[&1%}’% ni—?)yggéali &lggnit JM&%@W%}J&J o Bii 0 8cid nfedh A ester;
[{d- ﬁyﬁfox@fﬁﬁ@ﬁﬂilﬁ@in%-?}-byﬁﬂme( PpoarbatiyteaRincdrasetis aqid metly! ester;

(R0t ek myrHE Ry By eRin o S e b

588 &iH16rophbiy1)-3-hydroxypyridine-2-carbonyl]amino } -acetic acid;
{[5-(4- Chlorophenyl) -3-hydroxypyridine-2- carbonyl]amino}-acetic acid;
{[5-(2- Chlorophenyl) -3-hydroxypyridine-2-carbonyl]amino}-acetic acid;
{[5-(4-Fluorophenyl)-3-hydroxypyrld1ne-2-carbonyl]am1no} -acetic acid;
[(3-Hydroxy-5 -(4—methylphenyl)pyridine-2—carbonyl)amino]-acetic acid;
{[5-(4-Ethylphenyl)—3 —hydroxypyridine-2-carbonyl]amino}-acetic acid;



10

15

20

25

30

5

{[5-(5-Chl or o- 2- et hyl phenyl ) - 3- hydr oxypyri di ne-2-carb
wonyisjoard7ao} - aceti ¢ aci d; PCT/US2007/014832

{[ 3- Hydr oxy- 5- (4-i sopr opoxyphenyl ) pyri di ne- 2- car bonyl ]

am no} -acetic acid;

({5-[3-(Cycl opropanecar bonyl am no) phenyl ] - 3- hydr oxy- py

ri di ne-2-carbonyl }-am no)- acetic acid;

({3- Hydroxy-5-[3-(pyrrolidPhe- |

- car bonyl ) phenyl ] {fl di ne- 2- carbonyl } am no) - acet.i.c
{[3 e pdroxly-5-(4- 1sopropy1p enyl)pyridine-2-carbonylJamino}-acetic acid;

ﬂéiﬁ%‘gﬁ %— il %réxﬁﬂpﬁlg)hé@ﬁglyr@iﬂé—iQgﬁﬁ)}‘nb]]aﬂﬂd}d&@ﬁc dcid;

mno

{[bL@- cm;me«m-z 1/ dtdiypyridinie Ry tarbomd fanbioa apetnacid] - ace

tic ac

I CE %"BQ?‘W[QE:{'?}FB‘?’QW’P%%)/?I cabrbor%ll)amm 3 agetic agid cet i
E;S -@CCRord-2 3nethlyhexyD-3-hyllyd:yipythidine- 2-carbony1}ammo} -acetic acid;

acl

(B daphy el Sop BBV ND e Pyt N B F BEFT o i

193 opafddrbonyl henyl]}-3-h droxy—pyrldlne -2- carbonyl}-ammo)—
G ?gi -I(—F;‘lg i} Pg thlraozI1 Ianémﬂp py};lldl nye 2-car bonyl ) - am no] :
-acehcetlmdj { [5-(2, 3-Di hydro-benzo[

(:;3’ ﬁgg 'é;%/' :‘9tﬁ@é-)dl%‘mi’-@?ﬁ‘éﬁ%ﬁﬁéﬂyﬂ@pﬁicﬁﬁébO&)‘ﬂ)dﬁywﬁhﬂﬂo)—aceﬁc
[ (4" aiat or o- 3- met hoxy- bi phenyl - 4- car bonyl ) - anmi no] - acet
|.c_acid ster; 1

({3(%{)' %}é}xp{é(@/-g@ﬁ ﬁﬁtﬁﬁ? SBQMgﬂ%]-pxnglanreb% ﬁ?,ﬁb)on%% ar%l]no)agceetlc acid;
®- }ﬁfdrgxy‘lt@Y‘gblE?ﬁﬂfnyl 6'-carbonyl)-am1no] -acetic acid;

( Chl or o- dr ox ar bonX 21 am no] - acet

QFSCH&@;O@W 3,3 ]b1pyr1dmyl 6-car ny ammo‘i-acetm ci

ﬁ[B(-ﬁg@Gg&%ﬂyﬁml&ﬁIShyle)mcﬁx’i@ﬁé@arlfbn@@f-abﬁﬁlbﬂ “heafd avid;- acet

[G-H3di0nY €5-isphainplin- %ymmcbwzmbwneamme&%m%
cid d|
[@ i("?ﬁdrazfplor op%en}zlb)?l%dmr gicbrbr?é} Saﬁjrlég a((;:%hrcb%:;dl i C
{fS-(3 Mihbarsslydrref hy)diaxin-Geyl)-3- hydroxy—pyrldme -2-carbonyl}-amino}-acetic

5- (13- Ch| oro- phenyl ) - 3- hydr oxy- pyri di ne- 2- car boxyl i c
aci d &¥rbanoyl net hyl - am de;

F4'(Snichd- erﬂ@cHSﬂ)YJb)plﬁn{ﬁl}‘d-b@ﬁb}bnﬁly-rahdnﬂ]eaétlcaalchbetw'll aster;

acid (isopropylcarbanoyl

[&-Mede snf yhémhﬁv ey Pmﬁeacfhe AP sptiegten

[Q&(%' %I or o heﬁﬂﬁy ” t%?y yri. dlgiﬁgean ?:cz;? boxylic

[ébwdmw+mqhbh Pny’ré{ﬁz}fbomdgﬁaénolme%%lﬂoozs76

SRS sl it

I N0 }amidenet hyI propionic acid nethyl ester; 2-

_é—El%E)g]ﬂlgl?qr{&ﬁh%-ﬂéggo&cxep%%ﬁnoexf c@g&&h@ Smﬁ cﬁ?d'aml’rln]:thﬂrhmxde

5-(3-Chloro-phenyl)-3-hydroxy-pyridine-2-carboxylic acid carbamoylmethyl-amide;

5-(3-Chlorophenyl)-3-hydroxy-pyridine-2-carboxylic acid (isopropylcarbamoyl-methyl)
amide;

3-Hydroxy-5-(4-methylphenyl)-pyridine-2-carboxylic acid methylcarbamoyl-methyl-
amide;

5-(3 -Chloro-phenyl)-3-hydroxy-pyridine-2-carboxylic acid methylcarbamoyl-methyl-

amide;



10

15

20

25

30

acid 5

3-[ (3- Hydr oxy-5- (4- net hyl phenyl ) - pyri di ne- 2-car bonyl ) -
wanesep2396 opi oni ¢ acid ethyl ester; PCT/US2007/014832

3-[ (3-Hydroxy-5-(3-chl orophenyl ) -pyridi ne-2-car bonyl ) -

am no] -propionic acid ethyl ester;

3-{[5-(3-Chl orophenyl ) - 3- hydr oxy- pyri di ne- 2- car bonyl ] -

am no} - propi oni ¢ aci d;

3-[ (3- Hydr oxy- 5- (4- net hyl pH8nyl ) - pyri di ne- 2- car bonyl ) -

am no] - propi oni c acid; 2-

2t {[5-(B$mcephq@bréh§fhyd®xhwrdwp%ca@pnﬁl] 2amige béripethy kpgopionic

no }- roplonlc aci d;
5- (34 ﬂﬁTrg?tE‘éLesﬁyﬁ) 3- hydroxypyr| di ne- 2- car boxylic acid

2( f{5ARtEHLbropheryihHogIrtarpytidine 2k orgnti-gimino} 52-methyl-propionic
[ (4-(4: Met hyl phenyl) pyri di ne- 2 car bonyl ) am no] - acetic
aci d 25k hyl “ester:

34 ‘}fﬁfr@/ﬁﬁ-qm}ﬁ&}iwplﬁﬁylﬂ-b?ﬁd@e%d&@éﬁ&ﬂ-@mm _Propiogid azid ethyl

aci d “net hy

{[4- (ﬁéteuwl orophenyl ) pyri di ne-2-car bonyl ] am no}-acetic
aﬁ%ﬁ@w gr(g h%ro enyl)— r1dme—2 carbonyl)-amino]-propionic acid ethyl

eny pyr| I ne- 2- car bonyl ] am no}acetic
aci d esetrhyl ester;

3{ &%E}(&?@%ﬁwphgﬁ?@ %ﬂ}cﬁéiy-ﬁ&ﬁ&m@ ZC@JrQ&(W!]—LnM}nﬁ}op%ﬁt é&d

3[ ((3-Hykrdley-5y- rlﬂbﬁvwh)ewlmpdndm@—cabbwﬂwammﬂfmbwa@eﬁqld
@g@fq:@og&%&n%%”ﬁ?&%%p})r% -2-¢ %onyﬁge{n%?xg -le%nlhglpproplomc

{[4 (&ﬂ:hl orophenyl ) pyri di ne-2-carbonyl ] -am no}-acetic

ﬁg’;;gb](go §)33 {Cmpclir%;%)br?dqye pc)él;ll)oqu?lg a'(zndc(a [rlrjlgtrlg'l ]l-metgyl}carbamoyl

[4 (Zet%bgm@élenyl ) pyridi ne-2-carbonyl] am no} -acetic

[[4'64-M¢ﬁ1ﬂphtmd)pyplﬁmed2ﬂ@nb@n]zlémbmﬁ’}ia}‘etsﬂﬂm@}neé‘l‘)ét"—ﬁ‘@r

ﬁ% _ég 1§£ ent - buy{)}?ypylrnl% Oz—carbgnyll‘a%lno etéc rr?cﬁ% ]metléyl ester
{5[44(d1Chlbl(o'ﬁhéb!>dyp3x§diw2+odrhmayHamarok)ewytlgu acidi m@hybﬁs&ri c

tert
PR 2-cahona gk apsHis i Befy! e
{[3Q)Z+Cﬁﬁ@t é@ﬁgﬁyrmmenfz ~chfbInicintixy F-acetic acid methyl ester;
onyl )-am no] -acetic _acid tert-butyl

&é&@-ﬁ\h&e gprar !MBQWZ@ cqupwp—amlweqﬁpc 30161ar boxyl i ¢
gﬁ (%ﬁf%{n'ﬂ*ﬂhe p%'hdme 2- Carbon?’l]ammo} -acetic acid;

hoxy- bi 4- car boxylic aci d;

{I4M6tchhin;ophenym mw;mwwl]mmb@ﬁwq #idci d et hyl

GGt RO el B e oge o ©

{[@&%@mbﬂophenylbpmdlne-z -caehdnyiiyininajeadeyic agid; no] - acet i ¢

. ﬁg SdD1hydroxy-pyr1dme 2-carbonyl)-amino]-acetic acid fert-butyl ester

[(3,5-Dihydroxy-pyridine-2-carbonyl)-amino]-acetic acid;
[(3-Hydroxy-pyridine-2-carbonyl)-amino]-acetic acid tert-butyl ester;
[(3-Hydroxy-pyridine-2-carbonyl)-amino]-acetic acid (30); To a solution of [(3-hydrox)
pyridine-2-carbonyl)-amino]-acetic acid tert-butyl ester;
3-Methoxy-4'-methy!-biphenyl-4-carboxylic acid methyl ester;
4’°-Chloro-3-methoxy-biphenyl-4-carboxylic acid;
3-Methoxy-4’-methyl-biphenyl-4-carboxylic acid methyl ester;
3-Methoxy-4’-methyl-biphenyl-4-carboxylic acid;



28.

29.

30.

31.

32.

2-(S)-[(3-Hydroxy-pyridine-2-carbonyl)-am no] - propi oni
c acid nethyl ester;

wa-20@/0blysd6 oxy- pyri di ne- 2- car bonyl ) - pyrrol i di nepeTaaeon14832
ylic acid nethyl ester; and
2S-[ (3- Hydroxy- pyri di ne- 2-car bonyl ) - am no] - pr opi oni c
acid. 5 28. A conposition conprising: A one or nore
conmpounds according to Caiml1; and B) one or nore
excipients or carriers. 2999 A nethod for treating a
di sease chosen from a disorder chosen from di abetic

[(3.gtyufm@q§3hjdme aamwcmyl)ehagmgbamtnodmceman@ér si ckl e
cell anem a, 00| d, l@%@@' lis, %seudr%%@tm lester'
2-aDA463- Hé’GFﬁx}’P@Q‘é m%'zo‘?a§ -2 PEORIPTIS A8 1S.
1-@L BRI by riBAORLATSIRS)E piedlidnedR-2adRRylic abmdonethyl ester; and
uveitis/vitritis, mycobacterial infections, Lyne's
2S[(3 dhedsox g pyridHiec2- F%FBG%Y])‘@F’S}‘PCHGH’EBP18§PCS&°‘ ‘et i nopat hy of
prematurity, Eales' disease, Behcet's disease,
infections causing a retinitis or choroiditis,
Apomusﬁédnoompailsiﬂgr stopl asnosi s, Best's disease,
opi [ e, pars
gyan?rf i ¥ mgfw ooﬁ'lg)é:otu?lg %%F&gét ac rlrglnltsedﬁﬁyper vi scosity
BP Y Ndémei@, mbaxeyelien® of sarritrsauna and post - | aser
conplications, diseases associated with rubeosis, and
proliferative vitreoretinopathy conprising
AL E ﬁirefdaﬁg%tam@eabwma@ frofparpisurtds ahmnd‘rmg diabetic retinopathy,
Caim1l1. 30 met hod. f or reatln S chos
mppwas deEEneetigry caBREs BikiecsthaeF Bt %fcaﬁs Sgalis, pgéidctanthoma
el%tfcﬁﬁf‘@a @t'sccﬁgéatsé Sveupé&ﬂlhs@&l %rte%é sﬂ&ﬁlcSrotfdhﬂimﬁttmecﬂlsease
. "hemandi onas, | er- ber - Rendu di sease,
cmenemvpmswmm mma@acéertaé infagfianst hymg's disspigy SWCIB}C&BBUS

ré/ ez‘tostlsu qgtrn’zﬁﬁ%m S(?fgﬂghﬁﬁlglty,arﬁ%k deddeCBERNGYs aBaNeOifections

rrng to a conpound
caARiy aﬂteﬂgltis(]or(BMrcmims [&tsurﬁed‘rmdﬁ@dllsmplagm@a@ Rept's disease, myopia,
d| seas chosen from a di or derhronpcsl%ﬂ

t TViScosi
é?ﬁ ardiis diss3sh BTrslp S PR O S of%glr%&wn? Blperviscosity

coronary

sﬁfd&&h& Sk SFlasBosiparduptieindl posaised cmmpihcaease dlseasnsaﬁsgqated with
e e b ot o8 by s Ruman o

Cgﬁﬁlg&ﬁé&guﬁﬁgwg%sll s in a human conprising
nistering to a human conpound according to C aim
1. WD 2008/ 002576 PCT/ US2007/014832 100 33. A nethod

Afcrgxrﬁ%xog%clu &k d‘% J‘@ls%a%g Qﬁggeﬁ ﬁ'dnsf §lﬂﬁsdr@etach|3b'émﬂom Crohn's disease and

human a conpound
u&;@mfvdlcbtjut,cpsﬁhamm sﬁrcoiidbsstrhqumatmd artbrltlp;hﬂmqu@nqqﬂ Osler-

mﬁ%@ggﬂs d Qe O %eredltaer?" oS o%%f'c tgﬁqgfelctcﬂsﬁg solid or blood borne

tumors and acquired immune deficiency syndrome comprising administering to a human

a compound according to Claim 1.

A method for treating a disease chosen from a disorder chosen from skeletal muscle and
myocardial ischemia, stroke, coronary artery disease, peripheral vascular disease,
coronary artery disease comprising administering to a human a compound according to

Claim 1.

A method for regulating angiogenesis in a human comprising administering to a human

compound according to Claim 1.



33.

34,

35.

36.

37.

38.

39.

40.

41.

to a human a conpound according to Cdaim1l. 35 A

nmet hod for pronoting tissue repair in the context of
wguimad2376 ssue regeneration (GIR) procedures PCT/US2007/014832

conprising adm nistering to a human a conpound

according to Claim1l. 36. A nethod for treating anem a

in a human or a manmal conprising admnistering to a

human or a mammual an effective anount of one or nore

conmpounds according to anyl@® Cainms 1 and 23-27. 37.

A nethod for regulating anema in a human or a mamal

conpri sing adm' nistering to a human or a mamal an
ef f e. oL

ve a

AdrifBcs ryRPHe g i P85icss B HRMRAHBADASR UMby o o
hih&Y 8 8bpouidd &f6oadihg taCluimel) or a mammal conpri sing
admnistering to a human or a mammal an effective

anount of one or nore conpounds according to any of

%l@ﬂhﬂﬁ for ﬁ%ﬂxo@ﬁggﬂe groWih Of SIANREA ebpiieaictts @niprisaipyadahinistering

alnms 1 ‘and 23- wherein the conpound is a

tqﬂ@mmm@@@@h&@ﬂﬂ?a%@@@pﬁ&b?&”6¥lelther basi ¢ groups or

acid groups. 40. A conpound according to Caim 36

wherein the conpounds are salts conprising anions
Acthethed for pronadtingrtisses repaip i th@ contaznt aéguided tiagus regeneration (GTR)

| fate, carbo ate hi c
prasAes CoapBE BTSSP ERN & Mg coRoRd AL Eording to Claim 1.
| actat e, oxal ate, nml onat e, naleate succi nat e,
taHrMe fumarate,. and citrate. n T
Aegeiod e AITIBE BAGPER A & O SSTIG  Suigtering fo a
hGRER Gk 8iRsmAR] b Bffedtiveaaibuhf 6MdEOH mbte daniguunds according to any of
potassi um cal cium magnesium and bi smuth. WO
Cloos/ l0arb232PCT/ US2007/ 014832 101 42. A conpound
according to daim1l, having the fornula: RIJ~ \NH
N OH OCH3 0 wherein Ris substituted or unsubstitute

fphrethold; for mtmnemueum aolgman er & MR QOBRArISIng vémlcwermg toa
| i near, branc?

hymag 95 g nargma, ga Fffo ctlvleykaglﬁ(éu%t 8k M% 018115@4 ci%%ea rdg h&RAding to any of
duisiancheed 2»27cycl i c hanaIkyI i v) hal ogen;

A method for preventing anemia in a human or a mammal comprising administering to a
human or a mammal an effective amount of one or more compounds according to any of
Claims 1 and 23-27.

A compound according to any of Claims 1 and 23-27, wherein the compound is a

pharmaceutically acceptable of either basic groups or acid groups.

A compound according to Claim 36 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 36 wherein the compounds are salts comprising cation

chosen from sodium, lithium, potassium, calcium, magnesium, and bismuth.



42.

43.

v) -CN, vi) -NHC(OR4 vii) -C(O NR5aR5b; wviii)

heteroaryl; or ix) two substitutions can be taken
woagsidzs76t o form a fused ring having from5 t®eCcT/US2007/014832

atons; R4 is Cl-C4 linear, branched, or cyclic alkyl;

Rya and R5b are each independently: i) hydrogen; ii)

G- linear, branched, or cyclic alkyl; or iii) Rya

and R5b can be taken together to forma ring having

from3 to 7 atons. 43. A dnpound according to O aim

1, having the formula: RI ;NOYH KN- OH OCH3 O

wherein Ris a heteroaryl unit chosen from

t hi azol - 2-yl .. thiazol -4-yl 2.3, 4-tetrazol -5- yl,
A empoynd F“i"éﬁ%‘F‘g %0 9?%1 lm'hégylgl]tbez f(i/rfrfmé'ur an-2-yl ,

furan-3-yl, thiophene Nthiophe(gle-S yl, :

pyridin-2-yl, pyridin-3fyl,| pyridi n} 4-yl,

pyrimdin-2-yl, pyrinidi N Npyriggli n-5- yl,

i soqui nolin-I-yl, isoquin(%%n 3-yl, and

i soqui nolin-4-yl. WO 200 #3576 PCT/ US2007/ 014832
whoRirdd is Apharemeeuisubalthiedpherylt abl e salt of any of

t he conpounds of clains 1-27, 42, or 43.
said substitutions are chosen from:

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

i1) C,-C4 linear, branched, or cyclic alkoxy;

ii1) C,-C4 linear, branched, or cyclic haloalkyl;

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 5to7
atoms;

R* is C,-C4 linear, branched, or cyclic alkyl;

R® and R® are each independently:

1) hydrogen,;

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

1i1) R and R®® can be taken together to form a ring having from 3 to 7 atoms.

A compound according to Claim 1, having the formula:

R
N 0
| P
& OH
OCH,; O

wherein R is a heteroaryl 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, thiophene-3
yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrimidin-5-

yl, isoquinolin-1-yl, isoquinolin-3-yl, and isoquinolin-4-yl.
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44, A pharmaceutically acceptable salt of any of the compounds of claims 1-27, 42, or

43.



