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N- ALKYL- 4- METHYLENEAM NO- 3- HYDROXY- 2- PYRI DONES AS
ANTI'M CROBIALS FI ELD OF I NVENTI ON The invention is

F@tﬁ% certain

met hyl eneani no- 3- hydr oxy- 2- pyr i dGAES2YEERY|
as antl m crobi al s. BACKGROUND OF | NVENTI ON The
chem cal and mnedical literdature descri bes conmpounds
that are said to be antimcrobial, i.e., capable of
d es{ar ogt- DYETHYL BERNING SS ok e - grovdnEs 0k ANepiaeoihion
of m croorgani sns, such as bacteria. For exanple,
such anti bacterials and other antim crobials are
described in Antibiotics, Chenotherapeutics, and
Anti bacterial Agent s ntr ol (M Grayson,
editor, 1982), and hgL &: &QThe Mol ecul ar Basi s
of AntiCBIVERiPEs Ascies FFrtzla Neaéhy{r‘? @ﬁhylf(ni@erpﬂ hyfifpay-greridanss sm
ofefbastantdnicrofialt hese anti bacterials vary. One notabl e
mechani smis bacterial am nopeptidase (bMAP)
inhibitors. bMAP inhibition is an inportant
t herapeutic tar getBAGKGHIUND QRPYENTIEN f ocus ar ea
becau&e themics bdaVv s litddantrt ARGHEL | QRpQhdd BLUGE said to be

%}w%bla‘? 1. ancga ab? S ng rVedo %rmrrt]e% nkntﬁ at hogeni ¢
“ThéPerore, Tt iFHRGet WHZ ArereRiRslyptgn of
W@Mfaﬁ’éssr%r teldas @ﬂe&ﬂt Ferrexamptel svrtc antibicatialagg ntier dvkimi¢robials are
aist:rﬁ)ﬁcptnSdnszotﬁf Qﬂz@ﬁ&hér&f@ﬁz@y Q)Qi x@ﬁgécnglr&p)zt@}o§ seIgL g’ont; ‘ol (M.
uvog {%g UHZE E ? ew antimcrobla
prodicdty £rlgie Al ’rer{‘rfocé%ﬂdf“yBaaé eéﬁ'tt%?wrl@fiftﬁn %?dmon
O6P8bhei r spectrumof antinicrobial activity,

aV oi daR %chﬁ’rfxsrrﬂ&f‘ﬁ&%p 'optllesg 5§$a§$m3@?069 oeagg I;n%grg%np 'V acterial

s there is a contl nui ng nee r road-spec

hu
5%??&?5“@?5869%@ nhihitprsr) DYAR inbibitiap fsj ap dmpagtant Ssrapeugia Iﬂaaetamantl
fifectio fews areShiviARY iOfvd WY ENFInMiof e mameqmtmsn a[mr@wnd@&d

%@%mﬁatMéwba@&ﬁa p?l‘ie?e%re 1%%[‘811 9&1‘?’5 y1 1e wou#oa ,g to broad

whi ch are fective |ntreat|ng M Crob I ons.
fqﬁcr’ﬁ’ﬁllﬁf‘?”@ﬂ?b&"f} 28%Pfe present invention reI at es to
conpovang stterip@ e prgduge Briptdved ddtiRic@BIGO Vield Bghitodal kddts. Indeed, fow

firQllrrlxc%Ma@garJ: &%gﬂ&@thgtl Qre trulg cluEzg’ally acceptabl@sm I?e6nn of their spectrum of

antimicrobial activity, avoidance of microbial resistance, and pharmacology. Thus there is a

continuing need for broad-spectrum antimicrobials, which are effective against resistant microbes.

SUMMARY OF INVENTION

The invention provides compounds which are potent inhibitors of bMAP and which are
effective in treating microbial infections. In particular, the present invention relates to compounds

having a structure according to the following Formula (I):
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LoH R2Z NO '"(r)R(I) wherein: a) each R is

i ndependently chosen from hydrogen, cyano, hydroxy,
car boxy, keto, thioketo, ami no, acylam no, acyl,

am do, phenyl, aryloxy, alkyb, alkenyl, alkynyl,

het er oal kyl , hal o, hal oal kyl, al koxy, aryl,
heteroaryl, cycloal kyl, and heterocycloal kyl; b) each
R2 is |ndependently chosa% from hydrogen, cyano,

hydr oxy, carboxy, keto, thiskeio Ré am no, acyl am no,
acyl, amdo, phenyl, aryloxyN aIkyI al kenyl, al kynyl,
het er oal kyl, hal o, haloalky alkoxy aryl,

het er oaryl , cycloalkyl5 an eﬁ%rocycloalkyl c) R3
and R4 are each independent|ly chosen fron1hydrogen,

al kyl, al kenyl, al kynyl, teroaldtyl, aryl,

het er oaryl , cycloalkyl
al kyl het er oal kyl , ¥
al kyl cycl oal kyl and a

al kyl het er oaryl ,
| het er cycl oal kyl; or R3 and
R4, together with the ni mto which they are
bonded, join to formheter®aryl, & heterocycl oal kyl
noi eties, optionally substijftuted with one or nore
hydr ogen, cyano, hydroxy, rboxy, keto, thioketo,
am no, acylam no, acyl, am nyh{ aryl oxy,
al kyl, al kenyl, al kynyl, hetengpal k hal o, hal oal kyl ,
al koxy, aryl, heteroaryl, cycffoal kyIY

and/ conbi nati ons

het er ocycl oal kyl , spirocyl oalkyl
thereof; d) R5 and R6 are each\| endent|y chosen
car boxy, keto,

from of hydrogen, cyano, hydroxy,
t hi oket o, am no, acylam no, éryl, am do, phenyl,
aryl oxy, alkyl, alkenyl, alkynyl, heteroal kyl, hal o,
hal oal kyl , al koxy, aryl, heteroaryl, cycloal kyl, and
wieetrer ocycl oal kyl ; e) or a pharmaceutically-acceptable
sal t a)telaa{ l@'oig mdg}%nde-l;!']}echggeﬁ%%mhyhrrclg nwa&p hﬁJr &Fb%y)ll qgt% thioketo,
t he use of a conpound accord 0 any
anwroegcéIMmIion%htap . Plspyly ﬁgomﬁl&yla:ékqulealbjny heteroalkyl halo haloalkyl,

all&taf'lragﬁ‘l:na%h&laéycﬁglﬁpo‘ﬁhBét&@cyf:lgglk)tlr eating a bacteri al
infection in & patient in need thereof. The present

i nvenErSR d g]éepﬁ?d@v%@gsea frswéwfa%e@u%m%hy%mshow, &gfo, thioketo,

anﬁxmé’y'la%{nfbg acy®- anﬁjosﬁfeﬁylaﬁﬂo@f fiRQt AivGy10h k@D H&EroQiﬁyl halo, haloalkyl,
onpound accord % any aspect of the present
“Wﬁﬁéﬁ@ﬁ@ﬁ“mﬁh@wbm H‘BHHWﬁﬂ@@@ﬂFﬂally accept abl e
excncpnentmd AnakesichasppeideR oMot fr@f HYBLROISIKf alkenyl, alkynyl,

conpounds o
ryl rrEteroaryl cycfoalkyl Werocyclo:)lkyl alkylheteroalkyl, alkylaryl, alkylheteroaryl,

A

heteroa{kyl
alkyleycloalkyl and alkylheterocycloalkyl; or R® and R, together with the nitrogen atom to which they
are bonded, join to form heteroaryl, or heterocycloalkyl moieties, optionally substituted with one or
more hydrogen, cyano, hydroxy, carboxy, keto, thioketo, amino, acylamino, acyl, amido, phenyl,
aryloxy, alkyl, alkenyl, alkynyl, heteroalkyl, halo, haloalkyl, alkoxy, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl. spirocyloalkyl and combinations thereof;

d) R’ and R® are each independently chosen from of hydrogen, cyano, hydroxy, carboxy, keto,
thioketo, amino, acylamino, acyl, amido, phenyl, aryloxy, alkyl, alkenyl, alkynyl, heteroalkyl, halo,
haloalkyl, alkoxy, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl;

e) or a pharmaceutically-acceptable salt thereof.
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Al'l docunents cited are, in relevant part,
i ncorporated herein by reference; the citation of any
docunent is not to be construed as an adm ssion that
it is prior art with respect2do the present
i nvention. 5 DETAILED DESCRI PTI ON OF THE | NVENTI ON 1.
Terms and Definitions: The following is a |ist of
def I THe tpkRENS 1rfv@ﬁt10tn%l'sﬂ"fard’l'§§§lthg ﬁfe%‘f Reompbenl acco%ng to any aspect of the
"carbonyl" is a radical forned by renoval of the
PSS iy g(xylo\q fop Hhe glaelgft%g(g,f] 3 péam@@u%?/(d)mepsném forp{e@@g @Paqenal
intEeRh 8 4 RlerRfiflecdh@MPS i ncl ude (for exanple) acetyl,
fornyl, and propionyl. "Akyl" is a saturated
hy dr BERFSET R AFAPTGyiies a pigrmaseisgl peppogtighomprising:
prefger @be]fé’anli et tidof AR o &HBERBLIEoldink @ ﬁy@@)@@%ﬂthe present
atons. "Al kene" is a hydrocarbon chain having at | east
one (bW@F@?éB?y only one) carbon-carbon doubl e bond
and thay plm@n&emallly&ceearableexcqi@.ms preferably 2 to 10,
nor e,_pr.ef er abl to 4 r1ﬂom kypne" is a
e V8 A S G Rl A R SN O
onl yAip&&)LmemE bitsd-a€e (eivdnt pad, ehcbipodted Reteinayiréfaredcet Be tfation of
rbon atons, preferably 2 to. 10, nore preferably 2
any QoM B BB A PbIHESTUAS Ri/%/“ adgisRion dhahidéf REIOK H R Frspagto the present
intengéerred to collectively as "hydrocarbon chai ns")
may be straight or branched and may be unsubstituted
or substituted. WO 2004/ 043927 PCT/ US2003/ 035622 3
Preferred brapehed eal GRIBEKANGF aAd RVEXTEOKGhaI NS
have one or two branches, preferably one branch.
I pr efsrppandddedindionsir o gl kyl . Al kyl, al kene and al kyne

hydrm@slmﬂnﬁ@§|11@tsof%@m?tld}@§fork?§1ns Ufkal}llg%tn' tuted or
substituted with froml to 4 substituents; when

substicyKitas dearkangk' ép p seilicah rmed By eemayplnd-the jdroxycfrom a carboxylic
actdr(i e. SMJ@%J:@th%iene%l J&Yl' oudh leRenGe a&%x%ﬁw&e@v @Jrﬁ.gaﬁmopmny]
chai ns each stituted with hyd
ary| e¥gl( e agawraﬁﬁém@?gﬂ)rbonwé@'é hearg/| By caréewtesay p(eéergbly 1 t0 10,
méte %9&)‘315/ 1 24 ROXYn aRMY¥! {aBkellen 1spJ1ﬁW$c)arbon%¥1ﬁﬁ %@Mé at least one
cycl oal kyl, heterocycl oal kyl, spirocycle, amno,
(Pegeiraidy onlaeyq)gmbﬁ@car ¢puble [bp@ck@'tddan@g, aro 15 gq—rbcghzyoms preferably 2
t0 38, rﬂ%rQ %Fe'fé?gbl}tr E‘?J & QerOI]Part(ﬁ'FlSe I ‘%@I@np ydp %9&5&%n%5g|4 m§ving at least one
i ncl ude nethyl, ethyl, propyl, T sopropyl
(prefamaHily ordy pyd) | carhost- eanydn, triplg @Or@@déltaﬁyg 2tvy15, cafljos @torraspreferably 2t0
r r r.ei N r Y. I
1on§§02£ ?%er‘éﬂy hf" félv\éarr@on Ft&%‘? A%k ;Jlke glaﬁggbo % ic?l!élgy g%ferred to
colledtigel as physifasnhbh yhdirrsomn#y beostxqalghc ar lby@m:hact amismaynbet insubstituted or
wsasg.pf alkyl and 2 to 6, preferably 2 to 4, carbon
atonms in the case of al kene and allcyne. "Al koxy" is
an oxygen radi cal having a hydrocarbon chain
substituent, where the




hydrocarbon chain is an al kyl or al kenyl (i.e.,
-0-al kyl or -0-al kenyl). Preferred al koxy groups
include (for exanple) met hoxy, ethoxy, propoxy and
(0)'¢ "Aryl" is an aromatic hydrocarbon rin I

mé%“ﬁ%e monocyclic or fused bicyclic rlﬁﬁTﬂ§?gwEﬁ§¥
anocycllc aryl rings contaln 6 carbon atons in the
ring. Monocyclic aryl rings are also referred to as
phenyl rings. Bicyclic aryl rings contain from8 to 17
carbon atons, preferably 9 to 12 carbon atons, in the
Prefiged tBinchige kikgl, alkyib and aligse chainh bdve oné agws pehdrs pufebigione
Qrgn% r i’x@tgrr%dschm@sr e! all@mdAﬁ({'}leaI@np Eld a'fléyﬁ‘eghyhl%ca?cro}f |chams each may be
cyc , et erocycl oa Preferred $ 4@@
wghsﬂtvt?m@m%tﬁdpwﬁs@ﬂs to %ub%?mnfs WRFPTRSEY P PRFE ST (PaBLA™e
tBnoQ-di-, Or fri- Qbstlﬁrtddenhlﬁylﬁdlkd’nb ngd allﬁeyﬂydlrobaﬂ@s chans daeh may be

su%sﬁlf{?esdt 1ttl'thal%dhd/§ro%()a %R:?o&b ge%t %gen )ﬁ,;heie{b %}btdcc}lo% e.g., acetoxy),

t uen stit U
wartoky, laedl (.8 @hand, heiiqriowloCYCWISAM)@VNCW%H»(V“%H ﬁB‘mO amido,
%Mhﬁm 180, thdkdy |cyanh&fr@ﬁ)0@)|mbébﬂlatxon hiateof | Ieyterred HyALBAbon groups

%l oX%Wé,&thaﬁya%pﬂ2\?%)?0%2@1)4@/1 vm Oallyla{)ukgen aﬂr%cgg‘r!] lelﬁyl
t her eldfo, aPredérerd rte dierainy 4 ho}Vﬁgglkylnelk@g@r plisysh eyt (etgo-l Yawer
%1)@130’)' 18 a%fﬂzﬁin anr%ye!d of INE 6, m@iab@rfﬁ)ﬁrﬁf teqd C%M‘l atbthd g the case of

di | di | ’
B o S b b GUPSRAE L
aryl oXykogy"oisips dxpesh uretiéca) fle(ymgeaxbydmcg))onpﬁ@n gaqugﬁtltuent where the

%!}wn%é{m 15%5@9)&/ Bl?é%?lo(}(é’ -0d) 1 or -O- alkenyl). Preferred alkoxy groups
net hyl enedi oxypheno clo is a saturated or

"Cyc
inqedi (r semdioRirdrse &IP%éS’r?“ipPded *@%F’bal kyl rings are not
ar omatArgl" is@y eo@aic kydrocaibogsigaAg! mmare;mrhoicyphc orfused Eeyclic ring

I\}g%%g M?lR)Ic;cgc al rrm?! !:oqgg% clgxlb&y &l)r}xscm ncﬂer}go SMI%LO%%C aryl rmos are
nocycli c cyc ngs contain f r om ahout
cyclﬁ:raéy?

BTGt e 2Phem! e Bhes I fogy tg 11 gyropn at&fasr stﬁﬁrably
attcorz&arbmmtdnhan khefiglg. IBtyeYCiryiCingy DElodd ricglsystdans e @b @ting is
r

ag? nd the «?he:l’ng?s al%?h é/’illtoﬁgﬁ or%rgtg{oaic?)g!( bl}?%feg'@a ZIC}ICQC Jrr?yl rings
Veﬂr@aﬁ k?’I or ﬂTqu@@eretbﬁ?ﬁs |ﬁ§gi ta . 5 65 or 7-grempgre %n%"élrrélés may be

fuhd0SsGirufet! Seﬂubstuene'a ~with @rom 106 4 BaRRETR GherrinBQBryl may be substituted

T A U ol IR R AT Tl

fohamh afylt»cy, aﬂkcstw Bseioplpday scagrmtlihelopliofgnethaipedadiony. kgieroapdsgry. or

Q@y co%i@kﬂ&toh ttﬂét'eeﬂ M’eﬁ:ﬁ:\ad hah Gngs GHARO napathiyblyl, REYIeiragdhkayl. , The

hal oal_k clod | X 'y E a, hydr oxy, carboxy, am no,

VR4 Ipée i é‘l‘l‘yfaol)c(yfs PRBY'er oaryl oxy, or any combi nati on

t her etfryloBr éf er podercipdibad abving an arylngbstijupnt [(kfe e O-aryl).  Preferred

%WXODQIQPM uncﬁM@l @hentatlple) aPtndxy.CliRRROLl, mdidkPhenky, and

fluoro, chloro, bromo or iodo. Preferred

Hn’aﬁfhéilemrfi‘éxﬂ“’(ﬁ‘@fyo chloro and brono; nore preferred

t ypi c&lyklgaligri‘eis ehshtomed andhsduraiglr lydroesipe cingl Cycldalkyiormgs are not
tclg'laf?cald&woalk}h ﬁng@ ar%trﬁo%cgaltc or 9&%9&7% &%rld}g)!@lhb}@hc ring systems.

hy rocarbon ‘'substit W th one or nore
Monocyclic cycloalkyl rings contam from about 3 to about 9 carbon atoms, preferably from 3 to 7

carbon atoms, in the ring. Bicyclic cycloalkyl rings contain from 7 to 17 carbon atoms, preferably
from 7 to 12 carbon atoms, in the ring. Preferred bicyclic cycloalkyl rings comprise 4-, 5-, 6-

or 7-membered rings fused to 5-, 6-, or 7-membered rings. Cycloalkyl rings may be



hal o substituents. Preferred are Cl-Cl2 hal oal kyl s;
nore preferred are Cl1-C6 hal oal kyls; still nore
preferred still are Cl1-C3 hal oal kyls. Preferred hal o

hdidopents are fluoro and chloro. The
pr e?e?rged hal oal kyl is trifl uoromnethyl. Eg?e?zgm{(mrﬁzz

is a nitrogen, sulfur, or oxygen atom G oups

cont ai ni ng nore than one het er oat om may contain

di fferent heteroatons. "Heteroalkyl" is a sat ur at ed or
unsat urated chai n containing carbon and at % .
unepwitiegt bR St T8 1 b 4 RubsEMEst Bl 4108 S>er° ey be
stigtie@ @ik WaloC E}@h&ﬁlkﬂpﬁﬁtéﬂdalkyf m@mn&r trherk5 ket hipleexyatobsy,
agrbnar ?r%?aé,ﬁ‘r? d h %fb}]e roirnf Y, 50r a (%m%ﬂ?tlog’tlreggpfﬁi d){;ygoah(?l

or exa

r{rigs lecludw@loaromﬂl cympeﬂtﬂrahefyé]robea‘vlkyl ) r ad| cal s ar e

i ncl Uﬁﬁg dr nhaﬁﬁ&ne hiOfdot6Y dhioro, bRt 0P BUK YiPrefertdihtls af¥Eyoldchloro
A SIS L S PO Ot o ol

Pr ef éHaetkyliat emahtkwmcmdeors:mllq ﬁla‘tr@?drbow%f%?ﬁ atith @ne or more

ﬁﬁ)t s@gsgﬁ'xlerlfy | pre A GreQ€C|9 ThaldBkySs; GRfcRIRered bd @)-CdaidbhIRYIs; still
bonds -and/ or one or nobie carbon-carbon trlple bonds.

Ryre preferraichtitl prs 81 -Gs Atleatkyhebrefemes RIpIsesteapis 215 uorp pndpefyjgro. The
d MN& APl € bond, nore preferably one
raosg%[:fe IT! %%nl da%ky&e % 910& rfn{(l’lyr)

er oa chai ns nmay be unsupstituted
or s qutprpqtm elé] a\mtrpgf:nfsp Of OXYg§h Atomy Sigctupst qﬁ)étﬁrfugg more than one

Rt RhRe &wekaschﬁfarddttedrobtemeroal kyl are nono-, di-, or

|t gl,\er gt?r}% lfyllu § a?] Samfakeg or u?]s}aerrated E@%ﬁ go)%(taﬁl“lg%&?sdn ‘Im%dat Wkt Pne

Irpeqrcetomawwrmyo twaéaytlsre@tﬁyns arectiabro Wet%i{fwerﬁ Cen%rrl Jrpm 2 to 13
hehwr Q@ﬁsy('carboﬁﬁéﬁfd &@romﬁhs) uhﬁet &1?1@ Cyb‘éf&rﬂ;@ i<ty5|10 5ol greEeyy Bio 5.
et o

am no, hi .ok

g?ﬁf"?f‘d’r%r (g)iyn{lj alrﬁ)g] oofr -Of the{oal’kég radllc,als are %cﬁty ac? grnlée%rc@lkyl
Hetergpliobrii mivny scaxhbmbrmfeﬁsPrafﬂeFdforamhﬁdlhetC@a%ﬂdéla‘te oge or two
t‘r@ﬁcﬁf.rsoﬁ'ltef@ﬂﬁy 'oﬁbf l;rzhl@h rPrEfgrred I'Fl@tter%ﬁlﬁ)ﬂraw satﬁx{aﬁ@SUﬂJaﬁratcd heteroalkyl
nonocycl i Cc or, U I Ng syste C
FRE Sieirye IR RoATalroTe S SE0LT T Bagtip g e oonfs
refther uaitonsd hoavdkol bavedone [vettey deublysnwpds qroa¢ dipigopapd.omore
Brrefegb1%5@&[1b1@$dﬁﬁrsﬁ{etér&1k§'fk%alﬁ§ rHQ' be ﬁhSGBéﬁtluic@ oﬁ@gsﬁtﬁt@@ﬁr}ﬂh from 1 .

rrngs contain
o S b O R B 7 PR el R0 Brgpe
Friaf g§sub$tm¢ddud$ lovien gikys yslogkys, hakelndiory, ery®xy, |hp¢g04r§oxy acyloxy

ceggc%g Q—?t{( X&{ycl%%l th&@oa?}l Q?Jloa[kjyp getér&y%?awg VQE Qan¥! | acylamino,

, het erocycl oal erred bi cyclic
ﬁetderlefartétpkcm W@“"s‘ifﬁyecﬁ‘%b‘fiadﬂ‘bﬁhff - or 7-nmenbered

ri ngs«HewsR1"t © 2-aronftic ridy c&rtaiferrgbarbed aromgsd filblat Erroabopt 6
heterg oms, Xl ttge uns%é;ogr%luhr?gg areo&o&U\Qﬁé IOF lst(gi('-jbl}!vcﬂ(!1 rxfmcr Q}IQex:las

Subst | ts on the ring teroaryl nay
m@,qypltcmeeepam Fhestanien FD 29647 0959575 embir dom(earoon and

E@%M 93&%&:33@@%26 m&n&yﬁﬁﬁt mfﬂhetrihgl Blbwmflﬁbéyéarvhﬁlgb@)ﬂym from

ﬁﬁ% }]iliﬂerr?bg?/%cgr)l(yprcf’erab %’F% 12 meﬁle?réf;grglsa ny alBQc?":lMeteroaryl rings
GirdE miat ispyens éewof one meﬁsérqteé@rwq @p rhe-arrw riRg ‘ﬁgé‘/ L, heteroaryl,
c?&é)alﬂg@,’or pé{'éroc@El@alkyl Preferred bicyclic heteroaryl ring systems comprise 5-, 6- or

7-membered rings fused to 5-, 6-, or 7-membered rings. Heteroaryl rings may be unsubstituted

or substituted with from 1 to 4 substituents on the ring. Heteroaryl may be substituted with halo,



not limted to, the followwng: OSONNNOO D ~ N
ND/ N\I Furan Thi ophene Pyrrole Pyrazole | mdazole
Oxazole Isoxazole H S SS NSO % NN N NNN

M— N I sothiazole Thiazole 1,2,5-Thi adi azaol e_
“l}&?f éd}klgﬁ azole 1, 3, 4-Thi adisazol e Furazan ]%%U PRPe2%s
NJ MLN T / NN N--N NNN N1, 2, 3-Thi adi azol e
1, 2, 4-Thi adi azol e Benzotri azole 1,,2,4-Triazole
Tetrazole \ NOIO N\NNNNN ,, N '-N
1,2, 4-Oxadi azol e 1, 3, 4- Oxadi azol e 1, 2, 3, 4-Oxatri azol e
dra®, Bird-L¥dpat ratbae pwing, agylanim, gikyldieieioaling] heloaliyyl, menl. jfkox
a{rylg\lyl ﬁeté}!)aﬂllolxw_l or EnyI bk thlareM I¥rdirdd héteréar;/l ri\1gs include, but are
1.2, ,3,d5-$><?oﬁlr|,azol e 1,2,3-Triazine 1,2, 4-Triazi ne
npt bmijeddo, F2 {9189 P4e Di benzofuran H NN (N-1 N N NN
N NON N, Pyridine Pyﬁi .dazi’k]e Pyrimn' di ne Pyrazige
1,3, 5 azi r%e /;I ndO@I ne\l\\_l_/?dol eﬁjl H ﬁj N\\_]

Furan Thiophene Pyrole Pyrazole Imidazole Oxazole Isoxazole
H

/S S ,S\ /N S /O\
N\ /7 (J N, /N N\J ( W N\ /N
N 7 N N—N v
Isothiazole Thiazole 1,2,5-Thiadiazole 1,2,3-Triazole 1,3,4-Thiadiazole  Furazan
s § 8 N
/S - AN X P -
N\J N\\_W | N N\\_D N, W
N N Z~N N N—N
1,2,3-Thiadiazole 1,2,4-Thiadiazole Benzotriazole 1,2,4-Triazole Tetrazole
O O O\ S\ /S\
NCD W ¢ N ¢ N NN
[\ N—N N-N N—N Ly

1,2,4-Oxadiazole 1,3,4-Oxadiazole 1,2,3,4-Oxatriazole 1,2,3,4-Thiatriazole 1,2,3,56-Thiatriazole

O N N N &
N/ \N \\N . I’ \\N . \‘N
L SN

1,2,3,5-Oxatriazole 1,2,3-Triazine 1,2,4-Triazine 1,2,4,5-Tetrazine  Dibenzofuran

: H
X N< P N N
N NCOONTSN (SN S ZN= 7

Pyridine Pyridazine Pyrimidine Pyrazine 1,3,5-Triazine Indolizine Indole
S N N N

~ NH S0 (T w Nlﬁ » )

=~ Y, p Y P/ kN/ N =
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pBENYkmbered rings. Heterocycloalkyl rings may be unsubstituted or substituted with from 1
to 4 substituents on the ring. Heterocycloalkyl may be substituted with halo, cyano, hydroxy,
carboxy, keto, thioketo, amino, acylamino, acyl, amido, alkyl, heteroalkyl, haloallyl, phenyl,
alkoxy, aryloxy or any combination thereof. Preferred substituents on heterocycloalkyl include

halo and haloalkyl. Preferred heterocycloalkyl rings include, but are not limited to, the following:
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1,3-Dioxolane 1,2-Dithiclane 1,3-Dithiolane  4,5-Dihydroisoxazole 2,3-Dihydroisoxazole



al koxy, aryloxy or any conbination thereof. Preferred
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“Spirocycle” is an alkyl or heteroalkyl diradical substituent of alkyl or heteroalkyl

wherein said diradical substituent is attached geminally and wherein said diradical substituent
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two Nitrogen atoms are attached to a single carbon atom and all three atoms are
member atoms within a heterocycloalkyl ring).

4. Hydroxy, amino, or amido attached to a carbon that also has a heteroatom attached to

it. '

5. Hydroxy, amino, or amido attachled to a carbon that also has a halogen attached to it.

A "pharmaceutically-acceptable salt" is a cationic salt formed at any acidic (e.g.,
hydroxamic or carboxylic acid) group, or an anionic salt formed at any basic (e.g., amino)
group. Many such salts are known in the art, as described in World Patent Publication
87/05297, Johnston et al., published September 11. Preferred cationic salts include the alkali
metal salts (such as sodium and potassium), and alkaline earth metal salts (such as
magnesium and calcium) and organic salts, Preferred anionic salts include the halides (such
as chloride salts), sulfonates, carboxylates, phosphates, and the like.

Such salts are well understood by the skilled artisan, and the skilled artisan is able to
prepare any number of salts given the knowledge in the art. Furthermore, it is recognized
that the skilled artisan may prefer one salt over another for reasons of solubility, stability,
formulation ease and the like. Determination and optimization of such salts is within the
purview of the skilled artisan's practice.

A "biohydrolyzable amide" is an amide compound of the present invention that does
not interfere with the activity of the compound, or that is readily converted in vivo by an
animal, preferably a mammal, more preferably a human subject, to yield a pharmaceutically
active compound. Examples of such amide derivatives are alkoxyamides, where the hydroxyl
hydrogen of the hydroxamic acid of a Formula (I) compound is replaced by an alkyl moiety, and
acyloxyamides, where the hydroxyl hydrogen is replaced by an acyl moiety (i.e., R-C(=0)-).

A "biohydrolyzable hydroxy imide" is an imide of a hydroxamic acid-containing

compound of the present invention that does not interfere with the activity of the compound,



am des). 3. Mdre than one hydroxy, am no, or am do
attached to a single carbon (except where two
Nitrogen atons are attached to a single carbon atom
\\ﬁf%m 4392_} hree atons are nenber atons wthin a

et el 68yl oal kyl ring). 4. Hydroxy, am noPCEUSHA/HH2
attached to a carbon that also has a heteroatom
attached to it. 5. Hydroxy, am no, or am do attached
to a carbon that also has a hal ogen attached to it. A

"pharmaceutical | y-acceptable salt” is a cationic salt
of adtandeatly amyeradiidiigo Prearganimal fryefereNa Aineemeiel, CRFORIKIEP K 2
h?g‘xlarg)subgé’cp%oyleﬁr @Harﬁweﬁ%ﬁhlfy S@ivd bR Axadfl dIaSEhCimide

am no are_kno
T SgBBE PISEIT RO PTIPPROLHE BT Ear o - Fomk B
BrapAbPO Eplackd bynsitacyh metety dle.. R-Gie®bi shed Sept ember 11.

Pr ef (ff\r'r %g aﬁ%ﬂaggkﬁersglak %stérrbﬂi 'ég@oxivlnﬁmajclﬁﬁslxﬂmg d'cfﬁf;@hd of the

salts suc as sodi um and pot assi u ht adily
RegprYt FveREpaihat Sggstiet yistfels w4tk ‘henaaaﬁa(sﬁf dif Caﬁ‘a"%‘&"& &n*i e
&5@&&1 By &akrﬁﬁal K efdes prathaaduicilly actpalcbmpiune| Sad ettbre mclude

wer dl?{” ast ers IOW%S ac%wx? £ﬂ<)qees§e | t(%zh §ULJCB§@I£C%I’ acetoxyethyl,

¢4¥bd salts are
wvedldcarbmﬂe’rys@élddpltﬂpytohﬁn@ki 7 éﬂalasﬂw%yh estestfagigyl esers (such

§k|phtlhﬁﬂ 1anhd StﬁprHt}ﬁh@m &teks lds)\l‘eepﬂlt’oevaaﬁyxyﬁlkm‘oemrnf(such as
sa ts 1V ebibrs
éCé% ?o% errde oxyichrg(glelﬁxyleﬁhgl nd qgo%)ro g(vga}dgﬁﬁwgt}%"l Lté! ),

n"may prefer one
s]aixt/allgr{/ egtersg nl@ﬂltxfefstefsoqend riulsasylaming alsd | estpis |(§u913, as acetamldomethyl

steability, fornulation ease and the Ilke

Det er m nati on and_ opt on . of aItS|

the UPOHEV BETARG RF? Pone SPreu S osh Dl Pau bbb b
tolecng YD) o h i salloéne (g waer). i Seean Ham dieale 6@5%&“6’#"‘% Regmist's
chﬁ?;%ﬂl I @y@ﬂbbﬂn l‘ﬂaaﬁacgﬂgﬁly a&@ﬁtaﬁl@tscﬁ'fd‘n@r@ed/\fa&hrdtngeo this
activity of ound, % St el yy ctogvert g
nﬁer\ylprI&CWe gnﬁse tgﬁ ot 1rbcfférfee\?{131b blO OﬁaC 1v1 of the 1nven e
pd’n&i‘oerfda(blgy vatel) leraim! sagb}csxgtd, Nﬂ\bdxylptéjdﬂ)rraamlde and others known or
Pe% af@%%{méd% lifeMkinaed i, CO”DOUHd Exanpl es of such

erivatives are alkoxyam des, where, he h yl
hydr o'a“@ﬁerlaf Ophﬂ‘él ﬁg}woxséerﬁobso ?‘fl dndofdméter[g%rp aé/e hf%tandgr)é art
G@H@Eﬁd@ﬂiedm&ng @@l ag.cHaviyy'sahondehiey IChenpbab Dyctiomamd 11th Ed.). The

&Wgtra(? gfrglpg:%ﬁ prm%g?oﬁnb %d%}ﬁ%{ Mydtw&yoq [h@ g@rﬂ%duﬁ'ds roemls ﬁl@t@xq

W@q}t@ggﬁ qohanggjecel tosbedigiting gke B(BPIICé 1%3;)&')’(8%%%] protectm groups Le
39| Fre0nt. & WithitOthe SOIRP oltRkkolkd irhanpr esent i nventi on
that does not interfere with the activity of the
conpound, WD 2004/ 043927 PCT/ US2003/ 035622 9 or that
il Gompaindsy converted in vivo by an animal, preferably
a AR sub; DR RN &6k @ bipoands SUBRMIILD) ect to yield a

pharmaceutical Iy active conpound. Exanples of such
i mde



derivatives are those where the am no hydrogen of the
hydroxam ¢ acid of a Fornmula (1) conpound is replaced
by an acyl noiety (i.e., R C(=0)-). A "biohydrolyzable
r" oS an ester of a carboxylic acid-c LN

“@%ﬁ%@ﬁﬁ& of the present ipyention that dggéﬁﬁﬁ%%%%n
interfere with the.activity of the conpound or that is
readily converted by an animal to yield a
pharmaceutically active conmpound. Such esters include
| oner al kyl esters, |ower acyl oxy-al kyl esters (such
as acet oxynet hyl , acetof?e{hyla4 '

am nocar bonyl oxynet hyl , piwarayloxynethyl and

pi val oyl oxyet hyl esters), factonyl esters (such as
pht hal i dyl and t hi opHis ' Reest ers), | ower

al koxyacyl oxyal kyl esters|(such as
nmet hoxycar bonyl oxynet hyl rbonyl oxyet hyl and
isopropoxycarbonyloxyel yl ers), .al koxyal kyl
esters, choline estegsyiand allkyl acyl am no al kyl
esters (such as acetanﬂggnet esters). A "solvate"
is a conplex fornmed by thg~conbigati on of a solute
(e.g., a conpound of forfula (1)) and a sol vent
(e.g., water). See J. Honig et al., The Van Nostrand
Chem st's Dictionary, p. 850 95&9.
Phar maceuti cal | y-accept abl e % 9t’'s used according to
this invention include thog do not interfere
with the biological activit e inventive

conpound (e.g., water, ethano etic acid,

N, N- di net hyl f ormam de and ot hers known or readily
determ ned by the skilled artisan). The terns "optica

I somer", "stereoisoner”, and "di astereoner"” have the

st andag dolfag?g Fr&LRY A1 EeEpHIR N ip&@&lﬁ@ Qgeﬁ;r&d grrxlqietilzia\Mltey' Bt

n e em ¢ L ctionary, 11th Ed.). The

i ep‘%ggﬁlg’t%iﬂbeﬁcoﬁ O@beecgu?si c protected fornms and ot her

der i \Eathi R'gis ing¢pendsetlycibpseio fierel 8ydedeen: halo, pranoamdroxy. greexy i kste,
fnfokd1 taminB! RPEREl0,LByIDEnidd, PhehyiNgyloxbh SlicaPpikeh@Adlky@Y, Beferoalkyl,

h f t.ecti [t f tc. ..
AN I R 0 e T EE

Gopdrerands The subj ect invention involves conpounds of

For ”Lﬁa@n ﬁi 1l :ind%\d%gc%h%ls fenl h%@%@l@p&’y&@gﬁﬁa&y, ceroxi}’, keto,
R3 R4 /R5 R6 N CO.
thioketo, amino, acylamino, acyl, amido, phenyl, aryloxy, alkyl, alkenyl, alkynyl, heteroalkyl,

halo, haloalkyl, alkoxy, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl. In one embodiment, R?
is hydrogen. ‘

R® and R* are each independently chosen from hydrogen, alkyl, alkenyl, alkynyl,
heteroalkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, alkylheteroalkyl, alkylaryl,
alkylheteroaryl, alkylcycloalkyl and alkylheterocycloalkyl; or R® and R% together with the
Nitrogen atom to which they are bonded, join to form heteroaryl, or heterocycloalkyl moieties,
optionally substituted with at least hydrogen, halo, cyano, hydroxy, carboxy, keto, thioketo,
amino, acylamino, acyl, amido, phenyl, aryloxy, alkyl, alkenyl, alkynyl, heteroalkyl, halo,
haloalkyl, alkoxy, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, spirocyloalkyl and combinations
thereof.
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in Formula (1) does not represent the same noiety as

R here). Specific exanples for making the conpounds
of the present invention are set forth in Section VII,

el o neral Scheme H HOAr OH\"// _a) base Rz
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base include ypotassgxm Xydroxxde potassium carbonate, potassium tert-butoxide, sodium

methoxide, and Triton B.

In turn, S2 is selectively deprotected by a hydrogenating agent to yield 83. As used
herein, “hydrogenating agent” means addition of hydrogen atom to another atom residue like
carbon. Suitable example of a hydrogenating agent include palladium on carbon or rhodium on
carbon, in a2 methanol solvent and under hydrogen gas. '

Lastly, S3 is formylated and aminated by a formylating agent and an aminating agent,

respectively. As used herein, “formylating agent” means an agent that transfers a methylene unit

“CHy"or “ e Non-limiting examples of a formylating agent are
paraformaldehyde, formaldehyde, formic acid-formamide, formylimidazole, p-nitrophenyl
formate. Alternatively, any aldehyde (R-COH) can be used as formylating agent in this
application. The result is that the methylene unit is further branched based upon the aldehyde that
is used. These formulating agents are commercially available or made by known methods. As
used herein, “aminating agent” means any primary of amine of formula NHR? or secondary amine
" of formula NR’R*. These amines are commercially available or made by known methods. For
example, many such amines can be-idéntified using ChemOffice WebServer and the ChemACX
databases. These amines can be further modified by those methods well-known in the art.

These steps may be varied to ihcrcase yield of desired product. The skilled artisan will
recognize the judicious choice of reactants, solvents, and temperatures as an important
components in any successful synthesis. Determination of optimal conditions, etc. is routine.
Thus the skilled artisan can make a variety of compounds using the guidance of the schemes
above.

It is recognized that the skilled artisan in the art of organic chemistry can readily carry out

standard manipulations of organic compounds without further direction; that is, it is well within
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or wabl & Lia u NRfb3fRd FRE th
Sly Stemlc agp watfmdncg cﬁ%%ﬁt @g&s%ﬁggigabig%@la@e sg l ection )
dfssuemfrthfebo%c‘}rﬁpdﬂé‘]‘iﬁ@abé}ffé‘f?ﬁ@lsdhtr@éf(%??ﬁ]aF‘S}"C“tanwus sublingual,

rectal, and oral administration. The Formula (I) compounds of the present invention are

preferably administered orally.



considerations |like taste, cost, and shelf stability,
whi ch are not critical for the purposes of the
subj ect invention, and can be readily nmade by a person
“ﬁ¥£$$o§t jn the art. Peroral conpositions alsoslnc

I'quid sol utions, enul sions, suspensi ons, §ﬁﬂ’?ﬂ¥mﬁ&2
like. The pharnaceuticalIf—acceptable carriers
suitable for preparation of such conpositions are well
known in the art. Typical conponents of carriers for
syrups, elixirs, enulsions and suspensions include
et harbk spgificcénsae , of pridipipt enée ghimimoieredped yeli hy lthenduration of
GLYEQL and b AMH HBYEERSR is SAERIoL QsteRRChre WRERPend O Tl@ dosage
suspensi on, . typi cal suspendi ng agents i ncl ude,
B s A i ooy T YT BEPR O PoRDF daT O

Kopb @i, uséd, aga&mh 1ﬂﬁnﬁtlﬁothe@m11w ofl theaF @mnulh Ypicoragound to reach
Jf‘lﬁry glhlbﬂ?r? @Brﬁedtﬁ&lng gtechtj, &kl %l:'tglne %%aﬁ&lam%ﬁ’t@é & t}?égubject

I ca reservatives iInc % par aben and
§B‘&1| %rﬁekﬁéﬁz‘@&tpéancpé’ftb Fhﬁltfe?tma‘ﬁlfﬁﬁné?j’ﬁrﬁ’ﬁis 4 PFG?F§°en3&9 sgyfedty of
&@Q&ﬁbﬂaﬂﬂﬁﬂﬂﬁmﬂm&ﬁ conponents such as sweeteners,

flav ag ent and nts disclo
oos bR B P Gohr AR b REheR R ARANEY, Kb wou
Preng tatbont 3960 @e,atl@@prbfyrablw froerbeudp a1s trierdd’) me.prcripirpbly

Worh Qb&Hl@Eng tb btVRr dﬁﬁ@q GﬁFHtmGl@@t) ict!ﬂﬁﬁ)uncﬁbf@ Bdrhikligdkred B& day for
oun astroi ntesti

?y%%{ﬂ a[dﬂ-um{% or\/ I1s nl}n ersto St ag' etheaee(tios?gé:gfal}ges are %Y Way op €xample
applané e doity adnnmatatlwnan bm;iJ wieﬁé@emd@lg@ﬂtt@rf@tqrhlesmeéweed

aC: i oq. pretfeﬁ%@ Hnetfod 29 8ysteRidRintiNi i 66 lsyorbln qln&idl@ual labges 3f 8om
not limte

PRt i St 0 P e B e aref 4 BF i SOy ARG BF Bisge
met hyl‘op(cell ladhinseatipht tral bé esedettdrydeliee| thal Bgepla (I) compound

Eﬁ%@&h} or GO AL N93pje HAXET. a@f;ie Shfhds ¢ Fomﬁm@ﬁwpem ©be
e subj ect invention nma tionally include q

éqptf@“ya ERjEged dpHdt “Reb ﬁ’ﬁg &erersdn sy §eé‘f‘BY‘tyf Bpe "é’titl%’ff‘tl‘ﬂ“r?é the
siy:8¢ endectrael, the compofitidnhead sarkipra(@ft angotepe wddmisteradcthe gaticular
%Muiartﬂ Légxln oumiJ &%ladrﬁxﬁgte}g@%‘? kvcl‘lj sttﬁtgﬁrtgcqrap&sord%y &n)e treated and

I’TpOSItIOﬂS t | Ca ?‘/‘ rrse one or nor e
éfmemﬁvtéo which aﬁte% §3stdis 'é%‘§h°§‘lff9ﬁ’ la%al)ﬁfe%%des’éf&r b| t ol
and nedinéchldkd cadidors) thifl@l sinfni@fatidSis pRfaed. afor example, to treat an
rrnmé: cr;bl']aq’ ély gtzl(oar‘l:gl{lclsx g Ccﬁ tl&éﬂ%&%m} tﬁ%‘[ Q%Me%%ﬁwgg eglFlL)}L y%o%?atxon as
|em§rops: arnﬁegosols ‘éft v@wef# Sreatmegtt.ofhe erapound tf be BugRtien gaRcplso be.

ff&rﬁ\ﬂ@tléd Ebggeﬁg @opsSor @in‘&ﬁ‘dn@ S® d:arﬁb@h‘la)r;m?djed iftb &_ﬁlla@@ or a hydrophilic

iggl():nln%d %lﬁlds t o erage%'gp 10 Sclartl IalIso mserteg] asD a cg Vce%p Eeléls? gr Peéaqgv)?larlt % gas a

ditbcenjunctival fomylation. @pr t@ptrneladf wglcwblalt lh@ct@mhﬁjbesﬁiktnf tncogipound is

:ab}%e@ %bﬂ? iEBbpi&ly, 8P éelﬂ %Ls'teaialve o} §iftkhBnt O ForttldBm&nk! Bf R4 tnfecdns,
ransder mal

h" . Such S| tJO
s cpiagn Pt b Beliraly or b a8 BPERTE SorlPToALe mode of
gedtserd fds sidcis ds.natiia ebtie toofiicvahd wganrdeimuiatinns fop mfseiw&b fropte
CRMPLLSiCindhesaf € and effective anmount, usually at | east

about 0.1% and preferably from abo
In all ofqthe foregoFlJng, of course, t¥1¢ compounds ofu tLe invention can be administered

alone or as mixtures, and the compositions may further include additional drugs or excipients as

appropriate for the indication.



1% to about 5% of the Formula (1) compound. Suitable
carriers for topical admnistration preferably remain
in place on the skin as a continuous film and resi st
vggkaguf?pnved by perspiration or |nner3|$@nhgz&ﬂkgﬁz
nerally, the carrier is qgganlc in nature i
capabl e of having dispersed or dissolved therein the
Forrmula (1) compound. The carrier may include
pharmaceutical |l y-acceptable enollients, ermulsifiers,
t hi ckeni ng agents, solvents and the like. VI. Methods

Wl Aeumiptes sCmapbind Brefisation i nvent i on al so prOV|des nmet hods
of treating a mcrobial infection in n or ot he

ani méihe SlppaebspirattitthieshiRY i @ff”ét“&?e?? BSSRE: br PBEgiRgs
AR UEtordBif tthERbiRtilra désciibed @atipbelovd Tio RsaiXdgreuphped to. illustrate
g) rr(l) S| tdI eQer? le(s)fdo ;nn n§ce§s @&r}e%@, t& @A rQSecﬁQ"ﬁ Md%& E&)ﬁg used to
iop.éhF1 or system ca System ¢ application
¢qqqsiba@esanawnowétsw6@ﬂa¥la (it e gEEng Formula (1)

conpound into the tissues of the body, e.g.,

adni ni strati on. The For mul a ( conpoundé of the
present invention are pfe |y adm nistered orally.
WO 2004/ 043927 PCT/ US200 22 18 The specific

duration of treatnent, an ther the treatnment is
topi cal or systemc are int pendent. The dosage
and treatment reginmen will also depend upon such

i ﬁsgmztyf ssbe%%eo&p ‘?H%gr - f ém% (El%"slﬁ!é{!uaJ bl Che%gf%t@ Eg%':og? ?Tsud:llnssolved |

(i phwwp@gﬁlglo% @IOrr@Laépp tontbfh Fhﬁ{‘i’l’ﬁhllynq’?gad?efi 6?1g,t10n is added a catalytw
@fﬂ&&&ﬁtm&t aoom Ble nivh@e Sihy@odenft@ahded A ballbéneof hedregem ahtil all the

stax%m* mzla.'{enalsls s%rgleg %y{?ljc @o%pletlgr? lﬂ%'@ol@tﬁn Weﬁl&lgg )hmﬁxgh Celite™. The

I men,
pqvlee@telﬁ tstewaﬁ dz vgeug pd lhslreaq‘ue lsa’r?yheé Wg‘ée“@r f°e%fi°‘§ thyrdegirgdproduct.
tf RMATBOG MEZ YIDICG R4 3.5, (s, 72815, 624 (wurman2 Heuby; 6(wei,gH),1Mg1 (m, 6H),
gggro nately 70 kil ograns), fromabout:- 5 ng to about
, nore preferably fromabout 5 ng to about 1000

dosage of inhibitor to bejladm nistered, as well as the

ng, nore preferably from about 10 to about 10 .
dF FEeneal aPiopedureo fisothed Thiee SHROAsY ¢ EPwRlRe Jetay ‘fycsi“ nes,
S8t A8Eh G d el B Riinfet: 1 aiyh&fﬁe 1nletmddﬁtehbﬂd@”6(ﬂa@d HAH0 ortakielyyde (2.2

dosage r are a V.o a -
AT maf e e & Bl o AREeg Gi0nn SRk 0P o s
faddsd ovtiged fosiZh.chnd froeatrated, Ehfelfzw isdllispeiteth BEIQH (19yly) @pf Rurified

A B vhiBd ok hithils/0 0% ak A). ITREIpréd UM AQSE e DFA falt Qfiftss indicated
about 10 %31% ab H 1000 ngy, preferably from about 10
Pergsea bbbt % 66 4re preferred. Topica

adn1n|strat|on can be used to deliver the Formula (1)
C@)n«@@m&s 1-38. Examples are prepared in accordance with the above method by varying the

amine,



systemcally, or to treat a subject locally. The
anounts of Fornmula (lI) conpound to be topically
adm ni st ered depends upon such factors as skin

[ tiMity, type and location of the tissue to be
‘f(r?gg{/%l’dp?gt he conposition and carrier (if dfyjUStig¥4es?
adm ni stered, the parti cul Formula (1) conpound to
be adm ni stered, as well as the particular disorder to
be treated and the extent to which systemc (as
di stingui shed fromlocal) effects are desired. For
| ocal i zed conditions, topi admnistration is
preferred. For exanple, tp treat an mcrobia
i nfection of the eye, di t _@iplication to the
affected eye may enpl oy[ja rmul ati on as eyedrops or
aerosol. For corneal treat t, the conpounds of the
i nvention can al so be N ted as gels, drops or
oi ntnments, or can be incoitporated into collagen or a
hydrophilic polymer shiel'd. The materials can also be
HiShd §das aggontact Trens oryTeservoir or as a
supbconjunctival fornufjati on—~kor treatnment of a
m cr obi al inT;Zﬁion of thengﬁn, t he{compound is

I

applied | ocal and tqgpically, ¥n a gel, paste, salve
or oi nfnent. r treatiment of oral infections, the

O . .
compound nmay be appligd locally in ajgel, paste, nouth

wash, or inplant. The inode of treatment thus reflects
the natture of the condition and suit
1f or? any
al |l of

bl e fornul ati ons
rout e arﬁzgggilable in the art. In
oi ng, lof co t he|conpounds of the
i nventi adm ni stered ‘"alonejor as m xtures,
and the ions may further incllude additiona

drugs or excipients as| appropriate flor the
i ndi catli on. WD 2004/ 043927 PCT/ US2003/ 035622 19 VI |

Exahpl gs - und Prlepar &7 0n The fol | owi ng _
substructure t abl g sho «structure of Exanples .
1 - 38 |conpou made| accordi ng to tlthe procedures

descri bed herein below The R or X groups used to
illustrlate the conpound exanpl es do|not necessarily
correlate to the respective R and X groups used to
destri Qe thelqiiious npi et i jpf Forrmula (1) in the
clainms.| A nthesi s of pre red intjernedi ate

N- benzyl - 3- hydfoxvpvridi n-2-one” OH [N O 1-0

1- Benzy|l - 3- benzyl oxy- | H pyri di n- 2-ong (Ghosh etal, J.
Org. Chlem 1989, 54, 5pP73) is dissolved in anhydrous
net-hang 0 pd-tp—thethoroughty degassed

sol Btidn is d a cafal yti g-NH’




amount of Pd-C (0.19%.
under a ball oon of hydrogen,

mat eri al

In

The m xture is hydrogenat ed

afford the desired product 2

unti |

is consunmed. At the conpletion,
woo2bdididesy €d through CeliteTM The

vacuo, and the residue is washed with

all the starting
the sol uti on
sol venfeptclﬁ FEO%%‘S’SQ

"H NMR (300 MHz, CDO 3) 3

5.15 (s, 2H), 6.14 (t, J=7.2 Hz, 1H); 6.71 (m 1H),
7.31 (m 6H), 9.07 (s, 1 H. B. General Procedure for
t he Three Conponent Coupling Between Pyridones,

Foremal fehyde Am neés: Pyridone infernedi ate of step
A (legy.), or al dehyde B 2 eqy.) are m xed
toget her in aqueous EtjOH (10\nL) and|stirred for 30

mn. Amne (272 eqv.) |is added, stifred for 12h, and
concentrated. The resi|due i fssolved in EtOH (10 nl)
and pufified via HPLC (wat cetoniftrile/ 0.1 % TFA).
Ther prpduct 18, Solated as TFA salt unless

i ndi cat ed ovvi se. |The yhejds are|75-95% C.

Exanpl ¢s 1-38.Y Exanpl ¢s are pr&€pared|in accordance
with the abové& nethod |by varying the| anmine. WO

2004/ 043927 PCT/ US2003/035622 20 x ®GH N O | R1
Exanmpl ¢ RL X 1 CN 0O) 3s~I~0ON 4s 5 (\

H =\ . 2 5642 21 6 NH
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P Y
gy
0 Q oH
r &
P | 1y
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WD 2004/ 043927 PCT/ US2003/ 035622 25 35 N MO 36 N
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wo BEAY:

2H), 3.

(d, J

N 38 HN yw

MR (300 Mz,
51 (m 2H),
6.9 Hz, 1H),

4.23 (s

Exanpl e 1.

3- Hydr oxy- 4- plperldln 1-ylmethyl -1
81 (m m%m@

5.24 (s,

281

7.35 (m 6H) ;

r|d|n2
Y5

2H), 6.31

19F NWR (252 Mz,
CD30D) 8 85.5; 13C NWR (75 MHz, DMSO 8 21.3,

22. 7,

51.8, 52.5, 53.1, 106.4, 117.4, 127.7, 128.0, 128.2,

12879,
Cal cd.
Exanpl g
1- Benzy
-one 1}
4H), 4.

7.4,
2N202,

137. 3, 4 1
For C

b 2.

| - 3- Hyd'woxy 4-

H NMR (300 N+tq
18 (s, 2H), 5.1

58.0 ES

08 Found

[or phoI in-1- yfam

DVMSO) 8 3. 25
7 (s, ro 6.3

IH}2g 7.
NVR ( 3(
119. 1,
158. 3;
300. 35.

35 (m-8&F); 19
0 MHz, O 8
127.8, Y28.0,

ES MS(K#1) 301.

il

51. 8/ ‘%
S

VE( M

1 (d,

HRVS Cal cd.

1) 299.12; HRMVB
(Mr1) 299.17.

2t hyl -1 H pyridin-2
m 4H), 3.81 (m
J 6.9 Hz,
DVMBO) 8 88.5; 13C
3.4, 63.5, 107.9,
137.3, 147.5,

For C17H20N203,

29

30

31

32

33

34




Exanpl e 3.
- Benzyl - 3- Hydr oxy- 4-t hi anor phol i n- 1-yl net hyl -1 H pyri di
n-2-one 1HNVR(300 MHz, DMSO) 8 2.92 (m 4H), 3.38 (m
7 (s, 2H), 5.16 (s, 2H) 6. 29 ,
w%“"”@’ 4 (m 6H), 9.97 (s, 1H; 19F NWR T%@HSW”W
DMSO) 8 88.4; 13C NWR (75 R/Hz DMSO) 8 24.3, 51.9,
53.4, 53.7, 107.9, 110.9, 127.8, 128.0, 128.2, 128.8,
137.2, 147.6, 157.6; ES M5 (M+1l)' 317.14; HRMS Cal cd.
For C17H20N2CRS, 316.42. Found: (M+1) 317.13. WO
208/ 043927 RCHYS2003/ 03562 ' 26 Exanpl e 4.

1- Benzyl - 3- Hyd -4-fhiaz yn-1yl TethyI-IH-pyr|d| n-
2-one [LHNMAeQ300" MHz, O) 8 3.09 (t, 6.3 Hz,

2H), 3}42 (t, J=6.3Hz 2H) ; 403 S, H), 4.29 (s,
2H), 516 (s, 2H), 6.34(d J = Hz, 1H), 7.34 (m

6Hp¢ 1D. 48 (Ghread s, 1H); 19F§Y§ (300 VHz, DI\/BO) 8
87.9; L3CNWR ( 75\ Mz, 8. 48. 3, 50. 56. 3,
57.0, [107.4, 122.1, 127.8, L'}28 2, 123 8, 137.4,

146. 3, | 157.6; ES M5 (M1) 303.08; Anal. Calcd for
Cl18HION2O4ASF, C, 51.92; H, 4.60; N, [6.73; S, 7.70.
Foand: [C, 51.8%, H 4.48; NMe® 69; S| 7.65. Exanple 5.
1- Benzyl - 4- (enzyl am nonet h I ) dl oxy- 1H pyri di n- 2-
one 1HNMVR (300 MHz, DMVSO) 2H), 4:20 (s, .
2H), 516 (s, "2H), 6.34 (A£N\)JJ— 7. 2 I-Iz, 1H), 7.36 (m
11H), |9.16 (broad s, 1H) 19FNI\/R(252 VMHz, DVSO 6

883k, I3T NV 5 VHZ, ES (Mt1l) 321. 16;
Anal . (al cd. CZZHZ?FS!N% 60,83; H, 4.87; N,
6. 45. Found: 60. 75; , . 34. Exanpl e 6.

1- Benzyl - 3- nyy-4- [1(2- pyr| dimn- 2-yl et hyl am no) net hyl
]-IH-p‘ridin-2-one 1H NI\/R(SOO I\/Hz, DMSO) 8 3.26 (m
2H- 3.37 tm LI‘I} 408 (s, 2H,51I7 (s, 2H); 6 34

7.2 Hz 7.38 (m 6H), 7.86 (d, J =

(d, J ,

1H) . N 2
Eé&mrﬁ%cﬁengy‘*g%f”gmﬁm@ SHTRE 2] e 1 s
Az, 1CD;@B) B31.815m, &), APEMREH), 3@141“ GZH). 323 (s12H)198 (4, 2H1281 g, J=
E3HA1H)1AS &, sl 6F AMRL282. MHz, 85,005 5 84.58138 NMRS7IVRIHE, MED) 5

z%? 5%2"35@ 5§a|| G5b 4P 0H7 SRR 1N O26 33564 0a7 F N 155.0; 5

RIS 0T8N GG 8: oy et A TP N pyr 1 i -
2-one 1H NMR (3000 Mz, DMBO) 8 1.96 (s, 4H), 3.16 (s,
i AmpiS2. 413B41§yl-3aﬂ)dr(ﬁcy-2—:ﬁw(' olquH}hneE}yllﬁ{ 6)‘fndmzﬂne 6. 34 QMR

S ot i, 4l gy MR AR M o v

3H). 8, 35 68 57) “EGVIR $00 Mg, wsowss B, “CINNR (300 kg DYISOIBT!, 6351 8,
¥4, 65,5, 1676, 619.1E7MS14sld-108.22858.91 837.3, A1a| 158 @Ak BS(MFOY 301.12;
: %RQV@?CJEE@N%% m,$%,0590028;, H 5.31; N, 7.03. Found: C,
Y10~ H 5. 11 °N " 7.02. Exanple 8.

1- Benzyl - 4- (4- benzyl pi perdi n- 1-yl net hyl ) - 3- hydr oxy- | H

Brrinple n- 23.0ne 1 H-BWRI-3-HDABX)4-thiamoxsholiny]-yipeghyl-HH-yzidin-g-one

4H) ﬂ—nhﬁlﬁzéiomw-%"i)mscﬁ 5452 (Man3H)as (- 49 4(13 (s, 2H) 5.1 181), 6.29
@Hz H), 7.34 (m, 6H), 9.97 (s, 1H); **F NMR (300 MHz, DMSO) § 88.4; "*C NMR (75

MHz, DMSO) & 24.3, 51.9, 53.4, 53.7, 107.9, 110.9, 127.8, 128.0, 128.2, 128.8, 137.2, 147.6,

157.6; ES MS (M+1) 317.14; HRMS Calcd. For Cy7H20N202S, 316.42. Found: (M+1) 317.13.




(d, J =7.2 Hz, 1H), 7.35 (m 11H); 19F NWR (252 Mz,
DVMSO) 88.8; 13 C NWR (75 MHz, DVSO) 6; ES MS(Mtl)
. 389.21; HRMS Cal cd. For C25H28N202, 388.50. Found
22. Exanple 9.

‘g(M@eﬁof 51394 (4- benzyl pi per azj.ne- 1-yl met hyl VRS 5R6R2 |
H-pyrdl n-2-one 1H NWR (SOé WHz, DVSO) 8 3.11 (broad
s, 4H), 3.81 (s, 2H), 4.18 (s, 2H), 5.15 (s, 2H),
6.24 (d, J =7.2 H, 1 H, 7.34 (m 6H), 7.46 (m 5H);
19F NWR (252 MHz, DI\/SO) 6 88.2; 13C (75 Mz, DVsO 8
ExalnnfpleMS (1 Med2yl- 3H®drﬁﬂr4 tﬂaﬂmd@alybuhthyFw pﬁzdﬂrlz?NSOlzNMR (300

%@%Dﬁl%zbosd%lgﬂ%m 2H?’9Q281J é@?%ﬂ PASDRY 4.29 (s, 2H), 5.16 (s,

vt 0 L 31 By Ry (’(‘Sskﬁ WWr r O GMR GO M RSP 8
§7H8; PENWIR (5 MHEnBMS O IR 4(630@3 WBR:3, SDMBOY 4,522.1,987.§, 11982 F38.5,
3718146, 12M0) S ﬁs‘éﬁﬂé 803.08Hnal. éal&ﬂfo( §1eH1M4SEI)4C 4339% SES? 63 N,
E%B S 1@5%&% faﬁ“m%o% Tho 0. 13C NVR (75 M,
DVBO) 6 51.8, 52 6, 61.3, 68.6, 107.4, 117.9, 128.0,
E280pl 5. 1R nH)-4-M@nzyBminoihdiyly-3-h§d&rdxyel H-pySidWESY - Mbl) HISQA . 18300
M%l\)@@)@gm FsoﬁH)Ql%"Q%l?—Q% (390), 8% (aFPURY Hz (M F)as (m, 11H),

21%@?2% Wll [ ﬁ)"iR %‘iW%x%Y‘%‘?? 55861 MRV (TRMHRAMER) S sMy)
B21-18: Anad Eascly ForiGeHp§NeQii §-60-83irtb 4B NGRS (FR0®: $4-42,75 VRO N,
532.81 (s, 3H), 3.35 (d, J = 3.9 Hz, 2H), 3.89 (m

2H), 4.01 (m 2H), 4.21 (m 2H), 5.17 (s, 2H); 5.27

t, 3 =39 M LH. 634 J=72tH 1, 735
%ﬁ*}ml"%rﬁ); Ismzyk R g4 IRy TPt amipolmethy Y AR dinAzone
MHz, 'BNGBE) (3@ NMHZESMBM (N6 Y m 331}, 3138 ;(m, 2HRVBS Gabi)ds.1Her2H); 6.34

85325\29% 39(@%{4 5%"@@' JEVH L 1z 3B 8386 mBEXBNN L bl s, 1H):

&%# bidesd s e e e

11 137 1;@.0 125 8@7(1n143§,_|j46111g@3(1 5,718 4; EE 6 ((Afﬁ)ssms
MRl)AscalchEnerimNsBB ;3353108{bur(drr§3362151) 4.09 (m 3H), 5.16

6.34 (d, J = 7.2 He, 7.34 (m 6H); 8.91

(s,
br 0 1
s b SR g B 8, o
Mbiz. EMMZIQG%H F1W.(38H). Fad fsd2H) M2 §s, 8153165, 2Bk 8pldes = 7.2
13, 1H), 7.34 (m, 6H); "°F NMR (252 MHz DMSO) ) 887 Bc NMR (75 MHz, DMSO) § 22.8,

y #
g;,gggg% ks ban iy ded (2 {p%gq{agw dzatshs
Shg Cals dger?§421FM .CP72Y I-tf331 5 'LOQSF%J 5721,q)H 513,
2H), 5.16 (s, 2H), 634(d J = 7.2 Hz, 734(m
@ mp 188 LB dnby1- 2341 bénzylgipdillin-14BhetAVWE -hyd 2o'§ 1Mil§ndnﬁl|¥5@ ‘l5 NMR
By e %&%%&a@%@ D AT %X‘%&%"
Q=78 HzE;granzpq5ém114H SF NMR (252 MHz, DMSO) 88.8; "°C NMR (75 MHz, DMSO)

5- Bangvk-1)484 2h; 4R Cald: Bor 8ZBSROE, G846057 ALV 1)\8BITEL. hyI )-3
hydroxy IH-pyr| di n-2- one 1H NMR (300 I\/Hz DVSO)

1.90 (m 311$m2 3.43 (m 3.93 (s
Lﬂxﬂmplg 29 1 “Benzyl—4-(4-benzylpiperazine-1-y methyl) “hydroxy-IH-pyrdin-2-one

"H NMR (300 MHz, DMSO) & 3.11 (broad s, 4H), 3.81 (s, 2H), 4.18 (s, 2H), 5.15 (s, 2H),
6.24 (d, J = 7.2 Hz, 1H), 7.34 (m, 6H), 7.46 (m, 5H); "°F NMR (252 MHz, DMSO) & 88.2; 13C (75
MHz, DMSO) & ; ES MS(M+1) 390.21; HRMS Calcd. For CpgHaNsO,, 389.49. Found (M+1)
390.21. :



o

(s, 2H), 5.16 (s, 2H), 6.34 (d, J = 7.2 Hz, 1H), 7.34
(m 6H), 10.01 (broad s, 1 H); 19F NWR (252 Mz,
DMSO) 6 88.3; 13C NWR (75 MHz, DMSO) 6 31.7, 50.7,

5, 64.5, 101.1, 108. O 116.5, 127.8, 128.
@@8%0,45%58 9, 137.3, 147.5 357.6: ES MS( MPEFU §§*P’°f§fﬂ
HRMS Cal cd. For C20H24N402, 356.42. Found( Mtl)

357.18. Exanpl e 15.

4- Azepan-| -yl net hyl - | - benzyl - 3- hydr oxy- | H pyri di n- 2- on

_elHNI\/R(SOO MHz, DI\/SO) 6 1.61 (m 4H), 1.80 (m

41%;\9 H? (s, 2H), 5.16 (s, 2H), 6.34

( amB‘e 2. 7. 2 Bepzy 1HP‘B‘WXY74 @¢YGTWYP®H)Jhdm]:9FnNMR)(IE&&rM=IZ one

DVEO) HNNBB3@; MHE3DIESOIR. o1k, Whiz 318?\/2?) é% )4 (52H). 4.43
F’

%qu @43%2314 P@g?&@%@?gﬁp ﬁ% EMRiZfé l\@-lz q@p 389.0;

1 Né ¥z DMEQ) Q- uib2 5. 6151 88. Q8074—|FW@ @a$..d128.E0128.9, 137.3,
Oi@HZﬂm@& MS@#2) 301.13; FF{RMSGta(CM'FaH)C mzda%oo Eé(a'gfmqul 301.15.
4- Azocan | -yl met hyl -1 -benzyl - 3- hydr oxy- | H pyrdi n- 2-one

300 3.18 2
l’g\WF fl '_b Be'\l%_yla fﬂ%?omn 2- gmitgyl{ngthylzrp{}w)n@thgug%tnudrogyb Hi-
-pygd.p@ -ong )i NMR (39 MHz DN634)) 5 2]39(% MYR. 35286 2 =Ntdzaz, 2plyEQ
88)1 @, 2&8@2%}6)7:51%'2‘2 YRR =30 1ES; (M) ,320.
F%}IF@& Iﬁ D Q)I)_ggg\lgq% N326 it H):¥§ :}]4‘?!’ K/I%%SZ 1%” e

MR (75 MHz, DMSO) & ; ES MS(M+1) 331.18;

% SN Fa“{wt'22262q4 5038 Feyn 61y 331116.- y| net hyl - 3- hydr oxy-
JH pyridin-2-one 1H NWMR (300 MHz, DVsO S 1.43-1.98

(El?ﬁmﬂlg H2, 2. lzﬂengym}h?kpoxy E&[Qgt a(hgaéfof ?ﬂ ZJﬁmé‘rtgyl)%nw]meER I'!,}I)-IH

*?yéif' %‘H\e :;“MR@O%" bP3RY 84,56 m, Hw 180 (., [RVR1.99 &6 AHVR{B2 (m,
M@E’ ©. 88, 3730 (h.32B) NNR(r(\ZSEI M@h G,SJ23Z 26-{’2 7.934 (m, 6H);
831 GoroAS, Grt); 59.NMR b2 &AH25§MQ@) § 85, 3 0.

; ES
g0 2 s B ST M L R
(I\/H) 382. 25. Exanpl e 18.
Exqmenley 13- 4- ( BBehzylishydrogy-2 t(h-ﬁﬂthﬂ@leihpla&mb’i %\ﬂq) yﬁa.'il}é%e
oXYy- I%Hmar(la@ij I\WHZZDQI@@ 5 &13‘!me 93%’%@4 %,gb- 544Hz4£H)

J —
?2 56165‘S s (‘EJ ”6”%4“)( Zf GﬂﬁHW821 figoad $H)H): "F NMR
S, o) rpe-4:01g) wasaw bneeg 55 ES Me)n+11 968 IMRME Bdcd.

FAAE 1oHNBOR8EB488ouRs (VEBGSIMR (75 MHz, DVBO) S 25. 4;
49.3, 51.8, 52.7, 52.9, 107.6, 11. 6 116.8, 126.9,
%27. 141?;9 128 0, 128.1, 128.2, 128.8, 128.9,

1 57en1-4101:#-digxa-$azaspirol -8 dectiyimurs))- 3 Ar ok§: HiRivGn-2-
@l cdH NFBI(30CREIANZY3 1. 934@414)23 1Feung, L) 218 %%skd am), 4.19
@Xﬂ{miﬁ (s ), 634 (0 =72 Hg, 1), 7.34 ( 10, 4H): 1
,%Hﬁ( ?’P % M 0%0- B H9a B pfith-F-NHRye52

é% i YR @W%Wﬁptéaﬂ SABt Ty 52516415, 10H.1NNRO,
‘(19,@0 2IWE128@|\/8@)3 882, GBT.3( 17.536.6; EB. MEME 3524 HRAIS 2Bicd. For
§26H24N104H56.43 . Fodhd(M1) 67HB., 3.69 (s, 3H), 4.30 (m 3H),
5.17 (s, 2H), 6.27 (d, 6.9 Hz, 1 H), 7.35 (m 6H),
é‘?’F NVR (252 WHz, DWVSO) S 88. 3 13C NVMR (75 MHz, DMSO)
_ mglglﬁ/s{m:ggn %ﬂglelzyllpqmss hydroxy IH-pyridin-2-one 'H NMR (300
MHz, DMSO) & 1.61 (m, 4H), 1.80 (m, 4H), 3.20 (m, 4H), 4.17 (s, 2H), 5.16 (s, 2H), 6.34 (d, J =

7.2 Hz, 1H), 7.34 (m, 6H); °F NMR (252 MHz, DMSO) & 88.9; "C NMR (75 MHz, DMSO) & 22.8,



Cal cd. . For Cl19H22N204, 342.39. Found (Mtl) Exanple 20.
1- Benzyl - 3- hydr oxy- 4- [(2 hydr oxy- 1, 1- di et hyl et hyl am n
o)nethyl ] - IH- pyridin-2-one 1H NVR (300 MHz, DvBO) d
3.49 (s, 2H), 3.95 (s, 2H),
“JOH%Z‘“‘@Q (d J=7.2 H, LH, 7.34 (m 5%;‘]Z§‘(’§°?5622
(broad s, 2H), 994(broads 1 H; 19F NWR (252 MHz,
DMSO) S 88.7; 13C NWR (75 Mz, DMSO S ; ES MS(M+1)
303.19; HRMWB Cal cd. For C17H22N2(13, 302. 37. Found
(M+1l) 303.17. Exanple 21.
368618 PB4, T4yt 6|17 2~ 8. 9¢8-0.dB A- 18891 REBHNT -F-aRT-Bi GP MM
B{3-1B:HRMBIGaltt IFo2C GHN,0.1 #4 2MMVRo(raQd+ 1yBtB. 199DMSO) 5 4. 07 (s,
2H), 4.32 (s, 2H), 5,16 (s, 2H), 634(d J= 7.2 Hz,

\é\l](_%lnzpcl)eglé‘rggﬂ??gfgn?- -gc-l;gg?lz :zgélgﬁwg 2J0n7e 34g( WZ/IR (300
mm DM’B@FS NBAR(, 282, Mz, DVBGE (m.3H8 8, 1m<s mes)crawsazws 3hdzy =

0) 118 7. 3680, MRS ME NMR 8@2 Mz, DMRMES deal @dNMEQfs MHzl Dmgg)s ES
a e

%)z%? Q%W icgﬁrczf}gwﬁgzt é%%% r8 %3?/' yrr |3Pn -yl me
thyI) | H Pyrdin-2- one IH NWR (300 Mz, DMBO 8 1.71
@ﬂampld—i) 17. 1. 84-Bemyl- 4]={1l)4 J-blpi@Pidingn-1°- H)e;hylzs lﬁirémllﬂpjl)l,dm-l -one

- 19 1 59 MH§ :3 be (- 1@&7 im %n]'ZiLTD 80?’(:75%1)(

g;?wm((g 2HQ§;T25 (sﬁzk@@ dd JJ7 H-; 121 H£4 ni,gé—l gg%éfaf ?n1H)6‘,35 NMR
gzs@MHemmwg?l”q-mmR TBSRHINRVS D521 01H2,9, 2DWVBE. B.58%. 83530
135 DR 1675 1R, 1285 9, 937.3, ESy dVBE M BB N0+ 13 383 ARNBMIS Calcd.
%rcﬁ9|31Nad3rsag:§1g'ﬁ'g\ﬂ1W§ 382%@8 41. Found (M) Exanpl e

1- Benzyl - 4-{[ (furan- 2-yl met hyl ) am no] net hyl } - 3 hydr oxy
-Exirh;pg/ i 1r:Be3z3¢44e3 4-gibly iR {gB ROl me BRIEONy @oxy-F0py(ridin-2-one
2H), 438k &S %MS@) D138 v =8z, B, %752?4 ' 2HY, 428@ QyHzaq (s

RN hrgge %%mg%m B e e i o

1HB8DIMS0) 8388 MR M (WHZ 5 g54: 488 A l@ﬁ’-i)52§2307f511 5,
HRMVE 1886, cid7.0, Fmg QR8HLBN20B .2, 86, 88.9, Foumd37avitd?)3, 157.6; ES

’ihé%ﬂﬂ' ) 84748 HRMS Calcd. For CapHzN2O,, 346.42. Found (M+1) 347.17.
enzyl - 3- hydr oxy- 4- [62 nmet hyl sul f anyl et hyl am no) net h.

yl]-1H pyridi n-2-one HNI\/R%SOOI\/HZ DMSO) S 2.10
(Bxamplp) 19. 2. 17¢1-Repzyl-3-hyds 0x-24x0-12djhyd rppyrigliy-g-ylmpthyPpyyrofigine-2-
?ckl)box c% r?ét Byl estéd) ‘HSNMF? 36@MH2UMSO§55 341 (A, 31, 225 (m 21Hhiz3.26
By 257 4 35 e B o 237 (LT ENB™ 4l o
ﬁcELNMB @RAYiz, %f%f‘ 88.3153C NMR (75 MHz DMSO) 5; ES MS(M+1) 343.20; HRMS

lcaBerrayd sHB:N9.013428y. F-éur(dZMptyr di n-2-yl pyrrolidin-1-ylnmeth
yl) - IH-pyr|d|n20ne "H NVR (300 MHz, DWVSO) 8 2.12

ot 11201 g BBl ool Dgnine et flpg iy 17
Thy83in{2rone 6 H)NMR7 (340 Mz DMSE) d 187 @6 6HH 3.49 4s, 8H)1 3.95 (s, 2H), 5.17 (s,
2H), 6.34 (d, J = 7.2 Hz, 1H), 7.34 (m, 6H), 8.47 (broad s, 2H), 9.94 (broad s, 1H); °F NMR (252
MHz, DMSO) & 88.7; 13C NMR (75 MHz, DMSO) & ; ES MS(M+1) 303.19; HRMS Calcd. For
Ci7H22N,03, 302.37. Found (M+1) 303.17.

Example 21. 1-Benzyl-3-hydroxy-4-{[(pyridin-4-ylmethyl)amino]methyl}-1H-pyridin-2-one
'H NMR (300 MHz, DMSO) & 4.07 (s, 2H), 4.32 (s, 2H), 5,16 (s, 2H), 6.34 (d, J = 7.2 Hz,



Hz, 1H), 8.59 (d, J = 4.8 Hz, 1H), 8.74 (s, 1H); 'O9F
NVR (252 MHz, DMSO) 8 88.0; ES WM5(Mrl) 362.22; HRMVS
Cal cd. For C22H23N302, 361.44. Found (Mtl) Exanple 26

3- hydr oxy- 4-[ (4- net hoxybenzyl am
pyr %%6%17 2- o%e I¥| NI\/I[?((SQQ I\/hzy DN86 S %8%&(05%315
3.98 (s, 2H), 4.13 (s, 2H), 5.16 (s, 2H), 6.28

= 7.5 Hz, 1H), 7.00 (d, J = 9.0 Hz, 4H), 734(m ’6H)
9.07 (broad s, 1H); 14F NMR (252 Mz, DMBO) S 89.0;

ES M5(M+1l) 351.10; HRVS Cal
UMM §HNIS (S5 F 57412 3 826(5%/%4‘%%%0;"2 @%8%5?"325622
5 36.0E°%@mpire(72 MHz, DMSO) §; ES MS(M+1) 322.17; HRMS Caled. For CioH1aN2O2,

32k, ﬁ%ééld(m»?f @yﬂfsoxy 4-[ (1-phenyl et hyl am no) methyl ] -1 H-p
yr||n20ne NI\/R(SOOI\/HZ DI\/SO)5159(d J=17.2
Hz, 3H), 3.71-3.93 (m I—Q1

Eg@ple 82. 28 Bentyl-hydrogy--(Gefpet q_)q)q)neth?lpg&ollcim 311Tﬁjly]l) I%Eyrﬁwﬁ

gsa%?g@b’%}@)z%r&w%g z:_% 71£§§1m£§5;%% ngmmgésl: 1H),
ilgnz‘tH 38 (s 3H) 34 mHL{ 81m, 1H),
sNB(MRt) 6384 V3 7 HFRAHEA A g f‘rfg OOt b R ‘ﬁ"%z
D‘Emmmdsz{dvﬂ%)r\lmm%maﬂwmms@ﬁsmﬂ)3292 HRMS Calcd. For CioH24N20s,

3}%§ep@4&ﬁﬁdr4 (6-chl oropyri dazi n- 3 yl) pi perazin-1-yl ne

yl]-3 oxy- | H pyrldln 2 one HNI\/R(SOO VHz,
DVSO) 6318(m 2H), 3.48

l(xmnplg H;B G- B_«@zg(l-g {[(fugq.q)z ylreetb@)awo]rgethy}} 32h)’q§0xy ié)'&'r‘d.,n é gne
(m ﬁ?MR ?306‘%31H§1 ;nﬁl\jsbw 4.007(s GB1), (zé(ae A(f%H El)ln, 5. 7%% ,ZHQ gzagm 6.9 Hz,
654 H), By Q) eBr 9.2°0road s F NMR (252
b R L i
ol 90, F035. CRANZR-GINSN3O2, 411.88.  Found ( M+1)
412.76. Exanple 29.

Ej‘lfafsnilrlzﬂ_x |p§/ %Flg%%rl'g{é%;ﬁ%4 (5 S € %%ﬂ%&&%&&%@ gmpgﬁalﬁ@-tohe

i s 98 3 o b e
(oowgazlﬂM Sys 246, =69 Fiz t,

6. 20, 3;7 1AW 6§4g¢ Nv}\_}%%i P?515{? 4 (m%d&é%}é@z N%—%E%W 5

/& ENMNESVDNYEE0) 145HERNGS Salcd. Bbd CQH.X.E) 30451, Bpund(Y3 )8,
118.7, 120.5, 122.2, 127.9, 128.2, 128.9, 135. 8,
137.4, 146.0, 158.2; ES Nb H
IEmm;@ @HQM@ h)glg(gy AA2- pﬁ&ﬂf}dyl )?ng;l Blggnﬁlgyll? [grldPC&-one
'H NMR (300 MHz, DMSO) 6 2.12 (m, 4H), 3.39 (m, 1H), 3.63 (m, 1H), 407 (m, 2H),
Iz ckoheptyla h,y3|3 l?z G}MQ{&M -1k Yy (adi 9%.1
5.1 D233
%6@&% i (@%81 m Tl Ay 7 HOEQM ogféo s
(im 1EHP.59 81, V8 4.8 Hz1 H), 831 60 1ilp F AR (&2 MHg,
s’&?ﬁ{ ‘362@12 Friis DalbZ For B ND, 351 fTFoBIM+18. 65 (broad s,
Gg (broad s, 1H): 19F NWR (252
Example 26. 1-Benzyl—3-hydroxy-4-[(4-methoxybenzylamino)methyl]-IH-pyridin-Z-one
' NMR (300 Mhz, DMSO) & 3.70 (s, 3H), 3.98 (s, 2H), 4.13 (s, 2H), 5.16 (s, 2H), 6.28
(, J = 7.5 Hz, 1H), 7.00 (d, J = 9.0 Hz, 4H), 7.34 (m, 6H); 9.07 (broad s, 1H); 'F NMR (252
MHz, DMSO) & 89.0; ES MS(M:+1) 351.10; HRMS Caled. For CziHzN:O;, 35041, Found
(M+1) 35117



4

MHz, DMSO d 88.6; 13C NMR (75 MHz, DMSO) 6 23.0,
27.2, 30.4, 41.6, 51.7, 58.9, 107.0, 111.7, 127.9,
128.0, 128.2, 128.8, 137.4, 146.0, 157.5; ES MS(M+1)
%&& RVS Cal cd. For C20H26N202, 326.43. Found
MAI32" 50 Exanpl e 31. PCT/US2003/035622
1- Benzyl - 3- hydr oxy- 4 [ (4- mehyl cycl ohexyl ami no) net hyl ]
-l Hpyridin-2-one 'H NWR (300 MHz, DMSO) 6 0.93 (d,
J=6.9 Hz, 3H), 1.38 (m 4H),1.74 (m 4H), 2.05 (m
1H), 3.10 (m 1H), 4.01 (s, 2H), 5.17 (s, 2H), 6.31
ERampld 7, l-zlel?zﬂ‘l-i(-mdl":cﬁw-,[(l(ﬁxhaﬁ'leﬂb’[aﬁﬁtd))rﬁethyjﬂHH -pyridin@Bone'H
0 ' _
(R Rrod T T 07 P At o 0T
SR F2BM2027-5 B2 HA 334 Ff@dh@ (3525 DMGP) Q@)‘-’O"él 6486%(75
REL/ 19%@%4@65@225173§8<E>(@dm|1139332280 128.1, 128.2, 128.9, 129.3, 129.4,

et 1L ey L el o ML AR Y] Lk
@m.nzH), 2.31 (m 2H), 2.98 (m 2H), 3.30 (m 3H),
46 (m 2H) 403 (s, 2H), .29 (s, 2H), 5.16 (s, 2H),

Framwit phoad B§nzy111:54 oD img TR ok

WrHdinDMVBO) 8 88.8: 13C NVR (75 MHz, DVBO) 8 27.1,

/. 7 ],
41%@6/8{ éiozgﬂi%’ig% ¥ty 26; s (Blaf 4 MG, 4]43??1:152H) 516,
2H¥ 682 (4 4578 Hzy B, 7455 (PsOME( K 1%)0%685@ HﬁRwsS @@rﬂtwm C
RMR (7€3/828M80)2, 424 0R.3521.9, Fnsinok.1, Mick) 114041283, 12E2 Anpb,a29.8,
g?ﬁ’fyB‘lé'nleZ/'F’-lé?'?ny ro Q}“ 0% 1M |Cﬁlf/dd f %rpcy:/zﬁng R 111 &
tFayriddMi-hd] a%epan- 2- one 'H NVR (300 MHz, DWMBO) 8 1.25
(m 1H) 1.59 (m 2H), 174(m 1H) 192(m 1H),

mpl flf{_g\iylg dsl‘o%rgsléf?(w az 1 yHinm’?% thyl]fl%&yrid -2-one

6H) 3 SR ((300 MHLDMS@> §2-19 @H?H) @91)(7“ @%)f 6 (Sszﬂ)z*H)O (t TLss
S D10 dus 6.3 1) 7= k@ﬁlz {25, ddiz7.26 (IVBO).76 (s881)49.03 (s,

éél%w?wzfi %@ﬁ?ﬁwé&&ii?% 556 2 s B fusdfe s

K37, 4,0, 14% 1068, LB7, 520.51 68 231278812&’8( 08.2) 1338,2304;; 146MRNEB 2; ES

Ci@é(ﬁfil)ﬁ@ba HRAR BN O 1B ddo A8 4k eund (-My3de.18342. 18.
Exanpl e .

1- Benzyl - 4 [ (1- benzyl pyrrolidin-3-yl am no) net hyl ] -
d{:xamylexoal-pyemnd%nycbhemyleminHnéﬂ\ﬂs(hamr@xyi\ﬂi-pyrmhﬁ@)le8 2. 122

s st 108), §83 b s s, 3u %96(& 2x]d")517(s 2H),
ks (P-Iz’ iﬁ@?& {3%19:7(?;@( 5 reng i&bﬁ 9&@%2@ ‘ﬁWMR (252
DYBODMEB 8. 5.6, 16 OMEMRS (ViEE, M) OMSOR7.8 3814, 41,6, 487,48.9, 107.0,
51;1é§ 12?%2138 g,%&%dzgé 1{ ?ﬁ%ﬁ&_’ 19y 5139@%41§§275136ﬂ1%ﬁs%mcd For

1GFLOERNSEWEMIDE2AW:  HRVE Cal cd. For C24H27N302,
389.49. Found (M+1) 390.21. Exanple 35.

Iﬁ% oay l ;Xp?ﬁydg())(xxqe[&zr}{étl)lflc‘;"élpl}g(yrlé)mmsmeth)]ﬂ] YIIJ ITFM] - & -one

'H NMR (300 MHz, DMSO) 8 0.93 (d, J = 6.9 Hz, 3H), 1.38 (m, 4H),1.74 (m, 4H), 2.05
(m, 1H), 3.10 (m, 1H), 4.01 (s, 2H), 5.17 (5, 2H), 6.31 (m, 1H), 7.34 (m, 6H), 8.05 (broad s, 2H),
9.98 (broad s, 1H); '°F NMR (252 MHz, DMSO) & 88.9; °C NMR (75 MHz, DMSO) 8 ; ES
MS(M-+1) 327.14; HRMS Calcd. For CyoHaeN,0,, 326.43; Found (M+1) 372.20.



'‘H NVR (300 Mz, DMBO) 8 1.89 (m 2H), 1.99 (m 2H),
3 07 (m 2H), 3.41 (m 2H), 3.74. (s, 3H), 4.17 (m
5.17 (s, 2H), 6.51 (d, J = 7.2 Hz, 1H), 690(m
27 (t, J = 7.5 Hz, 1H), 7.37 (d, J= 7.2
\€€%004/é3§é (broad s, 1H), 10.72 (broad s, 1#‘5“”%@@”%
(75 MHz, DI\/BO)8230 50.% 51.7; 53.2; 55.4, 107.6,
113 2, 114.2, 118.2, 120.3, 127.8, 130.0, 18.8,

146. 4, 157.6, 159.6; ES M5(M+1l) 315.82; HRMS Cal cd.
For C18H22N203, 314.38. Found (M+l) 315.17. Exanple

L-pvri din: 4- yl.nethy) - 4-

e o A e

Y UMR(@OO MHz-DBISQ) #4577 UrkipED, 23 (30, K), 29Bifm, 25D.50\p 38D,

%%%%ﬁ%? CRiH) @&?soﬂ-g/ DRR627), 632 (d 3= 723, 116, 79 (Inder)N7.49
1 —_

o 61 % pyypt b gnf gt ofope g Pl as Wb it s e o

ZH) MHZ, DNESQ) 9r23 4 d43s4, 518'1)52 118, PIVR 5755 0f/piz1 1 8. DIMBEY, 881 1288

21%9? 123% 31307 449, 13#’@ 1&6 2595734 E§3v{§kM+l)0§o4256 hl&slcalcd For
5 158.3: ES MS( M+1)

27 7. 421 7
@2@@02 ‘ﬂﬁar’éﬂs eupd 0 1>r‘l%“r23c16H19|\|302 285. 34. Found
(M+1l) 286.15. Exanple 37.

]Ex%%ﬁl% }_{ibﬂiﬁé}i(é’ h)élifr x@-z((&o-ﬁtdﬂg/ér Ef%ﬁ%\#@leﬁl&vsﬂoﬂzébay -2-
2°n95 R0 0o I\BHB@W 8 D (m, 3HY 8.59 (m. 2H)L.74 $mgldh) (192 (m, 1H),
30, (mAEB3. 18 %m, 32H])4.03%s, 118), {.5(m, 24, 5.15(s 41 (6b3 (d J= 76.1%, HE), 7.34
INOLNC RN S
AMSO) 58848 cwmoaa\yﬁ{stMSQDezno 211282& 434 418, 5981873, 1189,
11]9886127 4238 2,12812 3384, 146 - 1B7L5_ 1%% E/SB %vthw@%@igzé@;gﬁMa Ig';\a/léd For
c%?i 8“30 @f&ﬁg%%“}’%os 49. Found (M+1) 406.21.

Exanpl e 38

e BRPRY4: SI-BMleaxm snlyiplrloiRB0YY R inhy) mearyﬂmnwebmﬁmp!y&mulz
BT\, LN C00 M PIRA Bt S (e ),
2H)6 (@HR3.30 ¢, 28), S177(s 21Hi, 3314 = 775 BS 1HNT 3652 (h, QHHNNRNMR
%M%MS@'}@@S @3&9\4&(75% %)8 8(2?5 M‘%m P'&@P)a& 547, 57.5,
198 98“8:129393 12819251)2% 12f§71397 1333’9713743 199% 1§75 fﬁ?’fs@’méé% 14
MBS )1 B85 C1.8; N AR89 4CRhuad(M-EpIo0 C2 1H22N202,  334. 41.

Found (M+1l) 335.31. Except as otherw se noted, all
amounts including quantities, percenta ortions,

BBy 8 or HTBHESRY-ErComEhRRS PP IRt 46 T
- word 'alvmn(éoo ¥HE DVISTY Bt &k, 2HN Q199 irht 22T hery (fP2H), 3.41 (m, 2H),

' 5‘?4 %,835{?#5117 Jﬁgcﬁ'}t(ﬁ PIel 6%?9, JEX‘?‘?gf ?ﬁ é’éoﬂ@a‘ﬁhﬁ?m (td=15

s eH), 7 A7 [d, dod@ﬁﬁnt@ 298 Grgad 1 100 &0. 3brand SeéHDe§é‘F\fIpr7i5 é’H’IZ

obmMmkOEs by e0Bi o1, 388, ssal €67.6, D13eh evanis. pant.s, 127.8, 130.0, 18.8,
146.4, 157.6, 159.6; ES MS(M+1) 315.82; HRMS Calcd. For C,sHyN;O3, 314.38. Found (M+1)
315.17.

Example 36. 3-Hydroxy-1-pyridin-4-ylmethyl-4-pyrrolidin-1-ylmethyl-1H-pyridin-2-one
'H NMR (300 MHz, DMSO) & 1.81 (m, 4H), 3.05 (t, J = 6.0 Hz, 4H), 4.23 (s, 2H), 5.48



i ncorporated herein by reference; the citation of any
docunent is not to be construed as an adm ssion that
is prior art wwth respect to the present invention.
v%%hh Bg{tlcular enbodi nents of the present invention
ave B8&n illustrated and described, it WGHUEOp3s622

obvi ous to those skllled||$ he art that vari ous ot her

changes and nodifications can be nmade w t hout
departing fromthe spirit and scope of the invention.

It is therefore intended to cover in the appended

¢, FN®76ald] J sUZ Hz,dHANge &, And-orid 1 )i T8 (dofrs6.6 HatzBaga8d (d, /=

‘é"ot}ﬁ' fmt m @&9@@ zﬁf 1 hl(bsoau @Vﬁﬁt 'P@ ﬁMR3<35 Nﬁizabmo) glaz #Aoa,

RIS Planir e g gl ) B s onibinish: B Ssey
286099 HBAIS Ogle For CYHRN;0,/ 28B40 Ryund ErIpes6ys. ket o,
t hi oketo, am no, acyl am no, acyl am do, phenyl,
aryl ox al kyl . alkeggw(zalk ynyl, heteroal kyl halo
1 -

ot 3:7yll Benw‘ kydroxy mPFé?’@P'EfaV‘%'Pe’Wc’I HaFthﬂl -IH-gyyiglin-

Paﬁer ocycl'eaiMayB0oo Mz, ©@as) 82.95 @, bAJ e perd eny, b.ys (ﬁhamenso (s,
g C r r e

ﬁ? g¥ S ?5‘8ﬁ :)‘18 3ﬁ(§,¥j—ng§¥rz ﬁﬁ ebﬁﬁ(l% 215) t7ﬁr%n PED, 734 (m,

@HW@WR @PkMHz, ra\rls'»@wfs 5 1acwﬁws Mkt ’éMé@Jl &k‘W 51H3aP300 55.3,

had palkyhia.s, aldeoxis.s, &1yl 123Re1BROBIRY! 1280y B 0al3ky] 147.8N82.2,

e RS Kbl CurBF o BLE RESL FhpSTteat Y

het er oal kyl, aryl, heteroaryl, cycloal kyl,
heterocycloalkyl alkylheteroalkyl aIkyIaryI

al kyl het ero X

FRYPRottor odgemskRUAFSrvch Crapemyokdt Smimpym AP i e
nitr ogmM&tmmmrz DMBOYE L1386y, T =ar9eizp BB, (mj ZH)M.44dmf B1),H.14
RELRY 831 ¥, x -0l ELB! PG 8L 1Y hviIDLES 116, DR 5D I

subs Cc
B3PS F 2 Sy T0s5 % HIBKER b S, TR 120 1 1972
aeyh,,mfaymdns B3hesyi-1) 33an3;laaxyCalal RotlC, HaNK®N3aK 41. Found (M+1)
% ynyl, heteroal kyl, halo, haloalkyl, alkoxy, aryl,
eroaryl cycl oal kyl, heterocycl oal kyl ,
splrocyloalkyl and conbi nations thereof; d) R5 and R6
are each independently chosen from of hydrogen, cyano,
hydr oRxceptaaptherviss niel, @] amounts including quantities, percentages, portions, and

proportions, are understood to be modified by the word "about”, and amounts are not intended to
indicate significant digits.

Except as otherwise noted, the articles "a", "an", and "the" mean "one or more".

All documents cited in the Detailed Description of the Invention are, are, in relevant part,
incorporated herein by reference; the citation of any document is not to be construed as an
admission that it is prior art with respect to the present invention. '

While particular embodiments of the present-invention 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 invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.



t hi oket o, am no, acylam no, acyl, am do, phenyl,
aryl oxy, al kyl, al kenyl, alkynyl, heteroal kyl, hal o,
hal oal kyl, al koxy, aryl, heteroaryl, cycloal kyl, and
het erocycl oal kyl; 34 e) or a
pharmaceutical | y-acceptable galt thereof. 2. The
conpound of claim1l, wherein each R2 is hydrogen. 3.
Cbpe compound of claiml1l or claim2, wherein R5 and R6
are hydrogen. 4. The conpound of claim1, chosen
from

1']A-g)%ﬁ)%yrld-offafol;[xl(ﬁggﬁ(y-4-piperidin-l-ylmethyl-ll—l-pyridin-z
-one;

1- Benzyl - 3- Hydr oxy- 4- nDrphoIin 1-yl nmethyl -] H pyridin-2

- one;

1- Benzyl - 3- Hydr oxy- 4- thlanﬁkphpkﬁh 1-ylmethyl -] H pyrid

i n-2-one; 1-Benzyl - 3-Hydroxyt4-thiazolidin-1

yl met hyl -1 H pyri di n- 2- one;

1-Benzy|-4-(benzy|an1§8net y f@-hydroxy-]kkpyridin-Z-

one;

1- Benzyl - 3- Hydr oxy-4-[ ( 2-

]-1H pyridin-2-one;

I -yInethyI-IFprrldh

1- Benzyl - 4- (4- benzylp|p

pyridi n- 2- one;

1- Benzyl - 4- (4- benzylplperaffne 1- y?nethyl) 3- hydr oxy- |

H pyrdi n- 2- one;

1- Benzyl - 3- Hydr oxy- 4- ( 3- hyd oxypyrrolldln- I

-yl met hyl ) -/ H pyrdi n- 2- one;

] di oxol an- 2-yl et hyl met hyl am o)WE’&J] hydroxy I Hp

yridin-2-one; 1-Benzyl-3-hydffoxy-"4-7

[ (tetrahydrofuran-2-yl nethyl)

- one;

1- Benzyl - 3- hydr oxy- 4- [ ( 2- met hoxyet hyl am no) et hyl ] - I H

pyri di n- 2- one; (M
whkrddenzyl - 4- (1, 4- di oxa- 8-azaspiro[ 4, 5] dec- 8-yl net hyl ) -3

: EggQMathR h’? a%rségg}éelrxlf_f ﬁfp?q%&rom_yérog apya%ro ﬁ%cggxyhcalrt;oxy keto, thioketo,
an@ifit;, deyydnii®s, Byyll,-anlido; PRy dryled;, alkyigilveayl hikbry héterolkyl - KARE haloalkyl,

1-Benzyl-4- { 1 4 _
SIS B RHY hEEk B r oxy- 1 - pyri di n-2- one

; b) each R’ is mdependently chosen from hydrogen, cyano, hydroxy, carboxy, keto, thioketo,
ammo a?yﬁ_%nmo a(éf? (% h1¥eny1 ar%lag-(yq l51'1k{l‘l(:)all(enyll al}Ié}lfngEtthgrlo?lll_(ﬁ,_ l!ﬂzli}llo(ij Laloalkyl,
M@HB@HZY$w®mhydwbm&ﬂ¢mp®ﬂah%dbdky 1, 1- di net hyl et hyl ami n

0) et hyi e lNgk n r

(pyél) | ]ﬁ iﬁ;ﬁ%ﬁ% t Eéh ngﬁgﬁﬁ t%éﬁ?ﬁ%} Fr)!+ F@dl&%%ldloaﬁ( alkeilyl alkynyl,
he!FfCB&imlz pivL, Bettrpaiylo Wlmlkt/lzhmodydwkvétaﬂvlhptynoalbyl; dkytaryl, é}lkyﬂeteroaryl
alﬁyﬁk}rélza'lllﬁ%x%yar l@lh@tel%cﬁﬂ)q}kyl &R %ﬁ ﬁy o}gé]ther{Wlth the nitrogen atom to which they

Wl et hyl anm no) net hyl
1- <Hydr oxy- 4- pyrrolidin-

Iiran-2 am no] net
are goqugqjg(gp_ %]Ip bg}@r@@rﬁ oL l@ﬁ:@cycloalkyl moieties, optionally substituted with one or

mé‘re E\?&‘r&'_é/én %ah?/ g{_‘ygﬁSgy ‘kal[bg)?y e ht\ﬁloﬁé% fWJ %EM%ﬂagﬁ) %ﬁ!ﬂ phenyl,
arr;ﬂoxseﬁl%yll ﬂ@“’r%dﬁf“@%yl luete@albg}r hla-hploglkydy plkestyi aiyh-heteroaryl, cycloalkyl,
heteYdcp@BEaNY, Mpidob 1PNl £HdRombiRMBns thereof;

d) R’ and R® are each independently chosen from of hydrogen, cyano, hydroxy, carboxy, keto,
thioketo, amino, acylamino, acyl, amido, phenyl, aryloxy, alkyl, alkenyl, alkynyl, heteroalkyl, halo,

haloalkyl, alkoxy, aryl, heteroaryl, cycloalkyl, and heterocycloalkyl;



1- Benzyl - 3- hydr oxy- 4-[ (4-i net hoxybenzyl am no) met hyl ] - |
H pyridin-2-one; | -Benzyl-

- hydr oxy-4-[ (1- phenyl et hyl ami no) net hyl ] -1 H pyridin-2-o0
ne;

1- Benzyl - 4-[ 4- (6-chl oropyri dg#i n- 3-yl ) pi perazi n-1-yl nme
t hyl ] - 3- hydr oxy-] H pyri di n- 2- one;

1- Beﬂ?%y §h§mﬁ}£§1¥1@3ﬁ¥ aé&e;ﬁtﬁb'fe dirrdage!l - 1-yl propyl ami no) net h
H pyri di n-2-one;

1 Benzyl 4-cycl oheptyl am nonet hyl - 3- hydr oxy- | H pyr di n-

2. 21‘119@(§mpound of claim 1, wherem eachR is hydrogen
1- Benzyl - 3- hydr oxy- 4- [ (4- i net hyT cycl ohexyl ami no) net hyl

]-1H pyridin-2-one;

3. IrnBesigpbhndotlcfaik Doty P RFeird AndR Ydr@mjdrddret hyl ] - 3- hyd
roxy-/H pyridin-2-one;

3-[ (1- Benzyl - 3- hydr oxy- 2- oxo- 1, 2- di hydr opyri di n-4-yl nme
4. t1y kéngoonsd carzamancﬁosan@dm

I di | am no) net hyl ] - 3- hy
e e SRR e
1-Bén3yli3rigdhoy hedmaiplin-1 4npyhy ¥ O -pdidir-2-6ne; |
-yl methyl -1 H pyri di n-2-one;: - Hydr oxy-

LB oy e G AP nyl 1 1t pyr i i n
1-Bé@wyieH ydroxy-4-thiazolidin-1ylmethyl- / H-pyridin-2-one;

-B - 3- h - 0 henyl ) pi perazin-1-y
1- eﬁ%ﬁﬁi(p%n?ﬁﬁ%sﬁégﬁélx)h: rox%%]—] J] f-XP
1-Bengyl-3Béyizorh43hyddioRyylethybrmo)mehydli Iymridipyrdngi n- 4- yl (rjret

[ thyl ester; an

L B B B IR Y i oy ety - 1
1-Bengylrdi (@ ibenzplpwerdiy: 1-ylgethyfhehydeaxy-dfi-paridiodpound accor di ng
uﬁé?lzﬁ_m @@alz9ﬁjlp9aah£ﬁylaleﬁlg) élh%%xyt]hﬁpy%wt)@ect ure of a

armaceutical conpositio reat'i ng_a bacteri al
ARG S LRI T St

1-BhayI g g e UIdhcﬁ@l'an @Qm%ln{etlgﬁm%mmyﬁlmﬂdro@ 1R pafit£2-8id
effective anp npound accor d to any one of
1-Rqnzyljghyfiroxys4-AL “eta%ladm%fan& meﬁﬁe’é&]ﬂe@&‘ﬁ PYEEH 0D | e
1 Beh@ylpn@aﬁoxy g {(2Alemampfwraﬂma)sl&myqung)yﬁaxnawe onedOL26
an are
RO 8 bt GOEE P Ry O AT Ol i

-Azebﬂh Bylmaih@lr iehenzyiR3- hadrdxleH pﬁnﬁ@@bdme,r Wi th the nitrogen

f
LS TR G DO L X Tt

1 Bdneyleh—{ﬂ #]Mplpmldp@lulhdlmeﬁiyl -3- hydroxy 1H-pyridin-2-one;

1 ]§en'£?1ql (9 3%11%&1%}&?{' n%l 1‘{(}11? 1%’ nﬁlsg—?_,ilh&élroxyzlli ]r)Tyrxdm -2-one;

1 Benzyl 3- hydroxy 4- [(2 hydroxy—l 1-dimethylethylamino)methyl]-/ H-pyridin-2-one;
1-Benzyl-3-hydroxy-4-{[(pyridin-4-ylmethyl)amino]methyl}-/ H-pyridin-2-one;
1-Benzyl-3-hydroxy-4-(2-methoxymethylpyrrolidin-1-ylmethyl)-/ H-Pyrdin-2-one;
1-Benzyl-4-{[(furan-2-ylmethyl)amino]methyl }-3-hydroxy-/ H-pyrdin-2-one;
1-Benzyl-3-hydroxy-4-[(2-methylsulfanylethylamino)methyl]-/ H-pyridin-2-one;
1-Benzyl-3-hydroxy-4-(2-pyrdin-2-ylpyrrolidin-1-ylmethyl)-/ H-pyridin-2-one;
1-Benzyl-3-hydroxy-4-[(4-methoxybenzylamino)methyl]-/ H-pyridin-2-one;
1-Benzyl-3-hydroxy-4-[(1-phenylethylamino)methyl]-/ H-pyridin-2-one;
1-Benzyl-4-[4-(6-chloropyridazin-3-yl)piperazin-1-ylmethyl]-3-hydroxy-  H-pyridin-2-one;
1-Benzyl-3-hydroxy-4-[(3-imidazol-1-ylpropylamino)methyl]-/ H-pyridin-2-one;



)
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1-Benzyl-4-cycloheptylaminomethyl-3-hydroxy-/ H-pyrdin-2-one;

1-Benzyl-3-hydroxy-4-[ (4-methylcyclohexylamino)methyl]-/ H-pyridin-2-one;
1-Benzyl-4-[(1-benzylpiperidin-4-ylamino)methyl]-3-hydroxy-/ H-pyridin-2-one;
3-[(1-Benzyl-3-hydroxy-2-oxo0-1,2-dihydropyridin-4-ylmethylamino Jazepan-2-one;
1-Benzyl-4-[(1-benzylpyrrolidin-3-ylamino)methyl]-3-hydroxy-1H-pyridin-2-one;
3-Hydroxy-1-(3-methoxybenzyl)-4-pyrrolidin-1-ylmethyl-/ H-pyridin-2-one;
3-Hydroxy-1-pyridin-4-ylmethyl-4-pyrrolidin-1-ylmethyl-/ H-pyridin-2-one;
1-Benzyl-3-hydroxy-4-[4-(2-methoxyphenyl)piperazin-1-ylmethyl]-/ H-pyridin-2-one;
1-(1-Benzyl-3-hydroxy-2-oxo-1,2-dihydropyridin-4-ylmethyl)pyrrolidine-2-carboxylic  acid
ester; and

1-Benzyl-3-hydroxy-4-[(1-phenylethyl-R-amino)methyl]-/ H-pyridin-2-one5.

5. The use of a compound according to any one of Claims 1 to 4 for the manufacture of a

pharmaceutical composition for treating a bacterial infection in a patient in need thereof.

6. A pharmaceutical composition comprising:

methyl

a. a safe and effective amount of a compound according to any one of Claims 1 to 4; and

b. apharmaceutically-acceptable excipient.

7. A compound according to any one of Claims 1 to 4, wherein each of R', R%, R®, and R® are

hydrogen.

8. A compound according to any one of Claims 1 to 4, wherein R* and R?, together with the nitrogen

atom to which they are bonded, join to form a pyrrolidine ring.

9. A compound according to Claim 1, wherein the compound is 3-Hydroxy-1-pyridin-4-ylmethyl-4-

pyrrolidin-1-ylmethyl-1H-pyridin-2-one.



