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antimicrobials are produced that are truly clinically-acceptable in term 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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“"OH"NCO R2I 025\ RL (1) Another aspect of the
invention is directed to nethods of using the
conmpounds of Formula (I) for the treatnent of a
m crobial infection in a subject in need thereof.

WOAPBNIBers aspect provide for nethods of nmaRETEE2088PRINAS
of Formula (1). Al docunents cited are, in relevant
part, incorporated herein2zby reference; the citation
of any docunent is not to be construed as an
adm ssion that it is prior art with respect to the
present invention. DEFRAl LEDRPESCRI PTI ON OF THE
I NVENTION 1. Terns and Esflﬁltlons The following is
a list of definitions for ferns used herein: "Acyl " or
"carbonyl" is a radig med by renoval of the
hydroxy from a car boxyl i atid (i.e., RC(=0)-).
Preferred acyl groups inglude (§or exanple) acetyl,
fornyl, and propionyl. 7" ' is a saturated
hydrocarbon chai n haV|hg 1 to 15 carbon atons,
preferably | to 10R2 Fe preferably 1 to 4 carbon
atons. "Al kene" is anﬁ?dr chai n having at | east
one (preferably only onﬁﬂ car bon- car bon doubl e bond
and having 2 to 15 carbon atons, preferably 2 to 10,
nore preferably 2 to 4 e on atons. "Alkyne" is a
hydrocarbon chai n having at'rleast one (preferably
only one) carbon-carbon tg ple bond and having 2 to 15
carbon atons, preferably 10, nore preferably 2
to 4 carbon atons. Al kyl, alkene and al kyne chai ns
(referred to collectively as hydrocarbon chai ns")

may be straight or branched o
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er@&ns are nono-, di-, or tri-substituted. Al kyl,
I'’kene and al kyne hydrocarbon chai ns each nmay be
substituted with hal o, hydroxy, aryloxy (e.g.,

phenoxy), hemmmnamgbﬂgxﬂIH@&Dﬁzﬁ_@Eﬂgﬂmlécetoxy)
L. Terms and Definitions:

The following is a list of definitions for terms used herein:
"Acyl" or "carbonyl" is a radical formed by removal of the hydroxy from a carboxylic
acid (i.e., R-C(=0)-). Preferred acyl groups include (for example) acetyl, formyl, and propionyl.
“Alkyl" is a saturated hydrocarbon chain having 1 to 15 carbon atoms, preferably 1 1o 10,
more preferably 1 to 4 carbon atoms. “Alkene” is a hydrocarbon chain having at least one
. (preferably only one) carbon-carbon double bond and having 2 to 15 carbon atoms, preferably 2
to 10, more preferably 2 to 4 carbon atoms. “Alkyne” is a hydrocarbon chain having at least one
(preferably only one) carbon-carbon triple bond and having 2 to 15 carbon atoms, preferably 2 to
10, more preferably 2 to 4 carbon atoms. Alkyl, alkene and alkyne chains (referred to collectively
as “hydrocarbon chains™) may be straight or branched and may be unsubstituted or substituted.
Preferred branched alkyl, alkene and alkyne chains have one or two branches, preferably one

branch. Preferred chains are alkyl. Alkyl, alkene and alkyne hydrocarbon chains each may be



w carboxy, aryl (e.g., phenyl), heteroaryl, cycloallcyl,
het erocycl oal kyl, spirocycle, am no, am do,
acyl am no, keto, thioketo, cyano, or any conbination
t hereof. Preferred hydrocarbon groups include nethyl,
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her ei n, “lower” al kyl, gl kene or al kyne noi ety
(e.g., "Iomer al kyl ™) is a chain conprised of 1 to 6,

preferably froml to 4, carbon atons in the case of
al kyl and to
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- 4 am no, acylam no, aryloxy, heteroaryl oxy, or any
conbi nation thereof. Preferred cycl oal kyl rings
i ncl ude cycl opropyl, cyclopentyl, and cycl ohexyl .
"Hal 0" or "hal ogen" is fluoro, chloro, brono or iodo.
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preferred typically are chloro and fluoro, especially
fluoro. "Haloalkyl" is a gtraight, branched, or cyclic
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substituents. Preferred are Cl C12 haloalkyls nor e
preferred are
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Benzimidazole Benzthiazole Benzoxazole Pteridine Carbazole
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ring atoms. Bicyclic heterocycloalkyl rings may be fused, spiro, or bridged ring systems.
Preferred bicyclic heterocycloalkyl rings comprise 5-, 6- or 7-membered rings fused to 5-, 6-
, or 7-membered 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, émido, alkyl, heteroalkyl, haloalkyl, 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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Oxirane Aziridine Oxetane Azetidine Tetrahvdrofuran Pyrrolidine 3H-Indole
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1,3-Dioxolane 1,2-Dithiolane 1,3-Dithiolane  4,5-Dihydroisoxazole 2,3-Dihydroisoxazole



 to'4 substituents on the ring. Heterocycloal kyl may be
substituted with hal o, cyano, hydroxy, carboxy, keto,
t hi oket o, am no, acylam no, acyl, am do, alkyl,
het er oal kyl , hal oal kyl, phenyl, al koxy, aryloxy or

woa s Rl nation thereof. Preferred subst p¢pedbesose:s
het erocycl oal I cyl include halo and hal oallryl.
Preferred heterocycl oal ky} rings include, but are not
limted to, the following: HN COVNHDOL HTO
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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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5. Hydroxy, amino, or amido attached 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., publishéd September 11, 1987. 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 thé 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 of a hydroxamic acid-containing 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 Formula (I) 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 invention that does not interfere with the activity of the compound, or that
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converted by an animal to yield a pharmaceutically
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alkenyl, alkynyl, heteroalkyl, halo, haloalkyl, alkoxy, aryl, heteroaryl, cycloalkyl,

heterocycloalkyl, spirocycloalkyl and combinations thereof. In another embodiment, R' is
substituted or unsubstituted phenyl.

Each R? is independently chosen from hydrogen, halo, cyano, hydroxy, carboxy, keto,
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 heterocycloalky! moieties;
optionally substituted from 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.

R’ and R® are each independently chosen from of hydrogen, halo, cyano, hydroxy,

carboxy, keto, thioketo, amino, acylamino, acyl, amido, phenyl, aryloxy, alkyl, alkenyl, alkynyl,
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each hydrogen. I11. Conpound Preparatlon The
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In general scheme I, the starting material $1 is known, made by known methods, or are
commercially available. Although S1 is illustrated with t-butyldimethylsilyl (TBS) as the

protecting group, any suitable protecting group can be used. Examples of protecting groups are
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wSholsizggneral schenme |, the starting mat

known, made by known net hods, or arg co%I\gl;%%:zlngl;mgé3
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albdnblHMIRD) is mptbinals Sl tdthereafter sulfonated using a sulfonylchloride agent As used
herein, “sulfonylchloride agent” means SO,R' wherein R' is any suitable moiety including but not
limited to substituted or unsubstituted aryl and heteroaryl. Such sulfonylchloride agents are
known, made by known methods, or are commercially available. A non- limiting example of a
sulfonylchloride agent includes p-toluene sulfonylchloride.

In turn, S2 is selectively deprotected by a concentrated acid in alcohol solvent to yield S3.
A non-limiting example of a concentrated acid is HCl. A non-limiting example of a suitable
alcohol solvent is ethanol.

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

Rs

“CH,"or * A ” 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 identified 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 increase yield of desired product. The skilled artisan will
recognize the judicious choice of reactants, solvents, and temperatures is an important component
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 éan readily carry out
standard manipulations of organic compounds without further direction; that 1s, it is well within
the scope and practice of the skilied artisan to carry out such manipulations. These include, but

are not limited to, reduction of carbonyl compounds to their corresponding alcohols, oxidations of
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The compositions of the invention comprise:
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ek 1t %Swhlélcs?ﬁérﬁc fa%gtrlr%@? fsiyed g@}ﬁll%@@ ef€Ris hardldoSRd.
car | ul ose an rox p o treat an
cel |]fﬂr &@ze (il%oahttgmcall zﬁlsllu‘ilsggﬁP és, plé/fprreg )f:or exampny to treat

Sweet e
@bl Aftttn ofithd ¢yexdirekamtpicatiendo fik affeoted 9vg n@g@?ﬁ@/ adpapieirs ey

ae% orn?eyosolal £ BSed A Qhe I@@oﬁ@mﬁlbtm@ﬁl&n Qhn Bl Be

ntion can al so be adm ni stered 0 ?1 }{ 1 &4 ophilic
f@ﬂﬂ‘bljatédct‘s gelsgdrgps or GiRtHeRts, §icPiabe m‘f(’&&?faﬁé 6°n°° PES BF aea%fj ng

pGI@m&rh@xemo rru@smttdn@l@ canaltchee pitetersnmkongrt lewi erhyedervalr or as a
@cgrﬁlhll%twgl formuStlo%u l%l)tel%gtfnu‘g ot 4 Iﬁi@ﬁﬁigeﬁfm& of th\élsl@n ahe ‘PRpsui'is

rtrons 1nc exa

applied h)gally g]@ﬂ tgnxqa@n éna g@pgsteaﬁla'e §1oc'1xitrag1t r% ggagnelnbg obaglnfectlons
{ROEPRPSund Im@ylse wpea‘dat‘xam ¥ a @0pee sieutiawsdf @ implente fThempded
t?éggl?ﬁt;hs reﬁec?l ib% ture ottﬁ@ &Lt};@}){?g}‘ﬁ suQabl:L%rm@ﬂQ)n%leIn E@&{cy route

out of the Fornmula (I
acAvpBUA . theS tabl e carriers for topical admnistration

pr ef g Abdfinel fe@ING, diltofteame catpoindeofshd invea@ona;alpwqdmm@g
ﬂ%ag?lg)%ur%segr\ll\ate cgr%po gons g?ﬁlﬁger ?’%ludepaggﬁ&llalro@&gls anexgﬁieqts as

ner e carrier i's organic
appromteliwehearmidat@apabl e of haV| ng di spersed or

di ssol ved therein the Fornula (1) conmpound. The
carrier may include pharnmaceutically-acceptable
enoekineit sSConpmund Siepiratios, t hi ckeni ng agents, sol vents
and the like. VI. Methods of Adm ni st %atl

The following substructure and table show the structure of xamp?es 1 — 8 compounds

made according to the procedures described herein below. The R or X groups used to illustrate
the compound examples do not necessarily correlate to the respective R and X groups used to

describe the various moieties of Formula (I} in the claims.



* Thi-s invention al so provides nethods of treating a

m crobial infection in a human or other ani nal

subj ect, by adm nistering a safe and effective anount.

of a Formula (I) conpound to said subject.

w&NIRRSdE 1 ons of this invention can be adi-pisieli@shs

topically or systemcally. System c application

i ncl udes any nethod of intivoduci ng Formula (1)

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

transdermal, intravenous, intraperitoneal,

S a&b %_#ntgenigtg ?Eelerr%&’llp Jnﬂ.&&@!& HvererFtaLene-ﬁHIQOrQ{) a);( pyridin-2-one
ratron e Fornmula (T) conpounds of the

present invention are preferably adm nistered orally.

The specific dosage of #®hiBitor to be adm nistered,

as well as the duration_og treatnment, and whether the

treatnent is topical or ysfenic are interdependent.

The dosage and treat moat~ imen will also depend

upon such factors as the (fic Formula (1)

conpound used, the treatnent indication, the ability

3ort-Bunddipsgiislylery T PYEGRASEnG 0 Bt alnd- rfrgufher 195257,

4oaxbllsb¢obled Yovw@OB G23iCr iatTHEN® AL) 4nhes tsdated with hdBoLi (014,M sdie in

h &l ?%g ba’?%,rgslgggt &8 s g'I th?% %prlne%%\’\ﬁ?gh’%%g% %%3&%8§011 of p-

suc as wel conpl i ance
tehpepdsulfond chlprisia {Inetft)- TRegiold is %%Hedtthé(arﬁ‘r‘@é‘éﬁ&‘é tegRgyature over
oseemecrubdcyed @fith waiay(ls ity egfafractit mbAd B, tviseat wikbtine (1x), dried

(g%g)({)(hmd cgﬂccr}ctr)gt{ed aThe rnél%ge %qal’&lbup 1%%%'3! Q@ nﬁp %!&tg@\tnﬁll bne.

from nor e
HSil 6% mlr)a Bhymixpesni allotyed to5stinfey lthothw&yew wllewe?r& Obﬁﬁrt% desired
cgﬁﬁ&ﬁm@buMws&mon1about 10 ng to about 100 ng, of
ar, IS e yr I <
P M PO 0 G B ed AP LB R (0 Ploe 1
P@oﬁﬁdel&(@nlg%@ Hr e 8thip. Wa\i/%@, Texians &0 AP ¢, T ahdiHe Ak
daily adm nistration can be adjusted depending on the
factors |listed above. A preferred nethod of systemc

@d nb@llle?-ag r ?ltolce%nrel ?oro Elﬁll ggxlep dt(}{lllpq # @'&@Fﬁg q;etheErp r@yrldones

to about from about 10
}ﬁrgmql(l)ehgbz@gq Amiyngs. mfyaq}oge ﬁ}e@fenglptp eigtep Aﬂ)fﬂv FfCHO or aldehyde (2.2
AAMOinStd t@édtt@ﬂm@@ﬁmb%t@l-s @d nLpadelidred@sr 30 hen. Famir 22 &Y .) is

a%g gpsgrrt!}iq'mt l)ﬁf? taec!.n nccntr ?i;e)rgmodue is 1as‘sto dfg‘(% 1%"%@51?8 ?%%l }JrYﬂed
- adR LG (g@tg{aee@pnm@g@hd d Fﬁb dhe mofuk 1#1@@@6 pssthey BF Assrgﬁt Hnless md]cated

SIRRRdet Theyieyis ak YPO59ANd | ocation of the tissue to be
treated, the conposition and carrier (if any) to be

adm ni stered, the parti cul Forrmula (1) compound to
be adm ni stered, as well as the particular disorder to
be treated and the extept:g8Twhich system c (as

di sti ngui shed from | ocal fects are desired. For

| ocal i zed conditions, topficaP administration is
preferred. For exanple B treat an microbial
infection of the eye, direct application to the

@L&ggteo €YE may enpl oy a forgulation as
1
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eyedr ops or aerosol .
conpounds of the invention can al so be
drops or ointnents,
col l agen or a hydrophilic

gel s,

For congeal treatnent, t

he

formul ated as
or can be incorporated into
pol ynmer shield. The

woRbSdubas S can al so be inserted as a cont aetulBRRRLs

reservoir or as a subconjunctival fornulation. For
treatnment of a mcrobial bkonfection of the skin, the
conmpound is applied locally and topically, in a gel,
paste, salve or ointnent. For treatnent of oral
ipfections— the—econpound—rraybe—apptied—+tocally in a
gél, paste, nouth wash, or inplant. The node| of
treatlreptht his reflects the Mature of the cohdition
and suiﬂﬁj e|formul ati ons f any selected rpute are
avai ljablginf{the art. In aki of the foregoing, of
coursie, tMee gonpounds of the invention can be
—agdmnf-stered—alonre—or—asnirxtures,—and tte
conposi t+ons may further in e additional d¢rugs or
exci pl e ag appropriate he indication. VII.
Exanp| e Canpound Pr epar-al Fb@ﬂ The foll ow ng
substfuctiire |and tabl e shom1the structure of |Exanpl es
| - 8| compounds nade according to the procedures
descr| bed hereinbelow—FheRoer—Xgroups—used to
i 19ustrate the compound exanpl es do not necessarily
correl at o |t he respectLMé\Bfa§H X groups used to
describ e \vari ous noi &ies of Fornula (1) lin the
cl ai mg. 2004/ 043928 PCT/ US2003/ 035623 19 |A
Synt hesi sueof preferred intermedi ate
3:- Hvdroxy-1-(f ol uene-4-sutfony<Hpy+rtedtn—2-one aCH
IN O ( Nk@ .
3-tert nethyIS|IyI ridin-2-one (1 eq.)
(Posneg J. agi) 1992, 57, 4088.) is
cool eq D -78C |n THE'(10 nL) and is trjeated
W th 1 1.6 Msoln. in hexane, 1.1 eq.)|. The
sol uti irred for 20 pin gt —786—feHdwed by
the ad pf p- toluenesul fdnyl] chloride (|]1.1 eq.).
The sqg s allowed to p to room
t enper er one hr, y\guehched with water| (10 ni),
extrag th Et OAc (3x)} shed wi th brine |(Ix),
dri ed 22S01) and concentrated. The residue is taken
up in ethanol (10 m) and treat HCl (2
my. The,naxtwre is allowed tg u;ﬁ for |h, the
' roved to obt -Nesired compound as
: 1HN|\/R(3Q€;E/HZ DI\/BO) S 2.43 (s, 3H)
5.9 Hz 1H)”x 76 (dd, J = 7.65 Hz, 1.
(dd, J 6.6 Hz, 1. 8 Hz, 1H),7.32 (d, J
4 7. 98 (d, J=17.9 Hz, 2H)
8
-~ =
Moo
_LLCN X
Me




B. ~General Procedure for the Three Conponent Coupling
Bet ween Pyridones, Formal dehyde and Am nes. Pyridone
internediate of step A (1 eqv.), HCHO or al dehyde (2.2
eqv.) are mxed together in aqueous EtOH (10 ni) and
woshbdidases for 30 min. Arine (2.2 eqv.) is peffd&ssossc2s
stirred for 12h, and concentrated. The residue is
di ssolved in EtOH (10 nlL) 2and purified via HPLC
(water/acetonitrile/0.1 % TFA). The product is
isolated as the TFA salt unless indicated otherw se.
The yields are 75-95% X OH N O 02S, Rl Exanple Rl
X N WD 2004/ 043928 PCT/ US2003/035623 20 2 S N M

3 M 42y HN----- O M5N\ NM 6~ NN M7
EXdimple 1. 3-Hydroxy-4-pyrrolidin-1-ylmethyl-1-(toluene-4-sulfonyl)-]H-pyridin-l-one

'"H NMR (300 MHz, DMSO) § 1.87-(m, 2H), 1.9 (m, 2H), 2.44 (s, 3H), 3.09 (m, 2H),
3.40 (m, 2H), 4.19 (s, 2H), 6.51 (d, /= 7.5 Hz, 1H), 7.51 (d, /= 8.4 Hz, 1H), 7.76 (d, /= 7.5 Hz,
1H), 7.98 (d, J= 8.1 Hz, 1H), 9.93 (broad s, 1H); "’F NMR (252 MHz, DMSO) & 88.4; 13C NMR
(75 MHz, DMSO) 5 21.5, 22.7, 50.5, 53.7, 108.7, 118.6, 119.4, 128.4, 129.7, 130.1, 133.1, 146 8,
147.7, 156.2; ES MS(M+1) 349.25; HRMS Calcd. For C;sHaoN204S, 348.42. Found (M+1)
349.42.
Example 2. 3-Hydroxy-4-thiazolidin-3-ylmethyl-1-(toluene-4-sulfonyl)-IH-pyridin-Z-one

'"H NMR (300 MHz, DMSO) § 2.43 (s, 3H), 2.94 (t, J = 6.6 MHz, 2H), 3.18 (t, /= 6.0
Hz, 2H), 3.66 (s, 2H), 4.12 (s, 2H), 6.51 (d, /= 7.5 Hz, 1H), 7.51 (d, /= 8.4 Hz, 1H), 7.76 (d,/ =
75 Hz, 1H), 7.98 (d, J = 8.1 Hz, 1H), "F NMR (252 MHz, DMSO0) 5 87.9; "C NMR (75 MHe,
DMSO) & 21.5, 21.9, 24.6, 25.8, 50.3, 51.6, 108.7, 118.6, 120.8, 129.7, 130.1, 133.1, 146.9,
148.1, 156.1, 158.4, 158.8; ES MS(M+1) 367.18; HRMS Calcd. For Ci¢HisN2OsS2, 366.46.
Found (M+1) 367.43.

LExample 3. 4-Azocan-1ylmethyl-3-hydroxy-1-(toluene-4-sulfonyl)-1 H-pyridin-2-one 'H
NMR (300 MHz, DMSO) § 1.59 (m, 10H), 2.44 (s, 3H), 3.17 (m, 2H), 3.32 (m, 2H), 4.15 (s, 2H),
6.51 (d,J=17.5 Hz, 1H), 7.51 (d, J = 8.4 Hz, 1H), 7.76 (d, /= 7.5 Hz, 1H), 7.98 (d, /= 8.1 Hz);
YE NMR (252 MHz, DMSO) & 88.7, °C NMR (75 MHz, DMS0) & 21.5, 21.9, 23.7, 24.6, 258,
50.3, 51.6, 108.7, 118.9, 120.8, 129.8, 130.1, 133.1, 146.9, 148.2, 156.1; ES MS(M+1) 391.18;
HRMS Caled. For CagHzeN204S, 390.18. Found (M+1) 391.23.

Example 4. 3-Hydroxy-4-[(2-methoxyethylamino)methyl]-l-(toluene-4-sulf0nyl)-1H-
pyridin-2-one 'H NMR (300 MHz, DMSO) & 2.43 (s, 3H), 3.12 (m, 2H), 3.29 (s, 3H), 3.56 {t, J
= 5.1 Hz, 2H), 3.9 (s, 2H), 6.51 (d,J= 7.5 Hz, 1H), 7.51 (d, /= 8.4 Hz, 1H), 7.76 (4, /= 7.5 Hz,
1H), 7.98 (d, J = 8.1 Hz); '°F NMR (252 MHz, DMSO) 8 88.6; BC NMR (75 MHz, DMSO) &
21.5, 43.8, 46.2, 46.5, 58.5, 67.2, 106.7, 119.2, 120.2, 123.9, 128.4, 129.7, 130.1, 133.1, 146.8,
147.0, 156.0; ES MS(M+1) 353.12. HRMS Calcd. For C¢H2oN:OsS, 352.41. Found (M+1)
353.11.

Example 5. 3—Hydroxy-4-(4-phenylpiperazin-l-ylmethyl)—l-(toluene-4-sulfonyl)-]H—pyridin-
2-one 'H NMR (300 MHz,. DMSO) & 2.43 (s, 3H), 3.13 (m, 8H), 343 (s,2H), 647 (d, /=75



N~ NNC 11~ Me 8 M WD 2004/ 043928
PCT/ US2003/ 035623 21 Exanple 1.

3- Hydr oxy-4-pyrrolidin-1-yl nethyl-I-(tol uene-4-sulfony
[)-1Hpyridin-2-one "H NWR (300 MHz, DVMSO) S 1.87 (m

Pheoibsdd (M 2H), 2.44 (s, 3H), 3.09
Y m 4'“MH)”fg 4(19 (I;I? 2H) | 6.(21 (gl? = 7. 5(%C%%°°3’°‘3}5“§‘(1)

(d, J= 8.4 Hz, 1H), 7.76 g, J= 7.5 Hz, ’1H), 7.98 (d,
J='8.1 Hz, 1H), 9.93 (broad s, 1H): 19F NVR (252 Mz,
DVSO 8 88.4: 13C NMR (75 Mz, DVBO 6 21.5, 22.7,

50,5, 53.7,.108 9

s 30 4T AT 7 %@ Hied- Né%%.z”s) S

7.0aldchk: 8.8z, 2@1?92@&20484%&188@26 21B AR A VAL T, 50840 94196,
8e11277 120.6, 121.1, 129.5, 129.6, 129.8, 130.1, 133.2, 146.8, 149.5, 156.1; ES

11%’&
A e

(s, 3H), 2.94 (t, J = 6.6 Mz, 2H), 3.18 (t, J = 6.0
E%ﬁplezw 4130 ]@% [feﬁdm;lﬂ)-y lm‘éth}% \(ﬁrox lrl)(tolu@lealsu(f@hyl)JH-—pyﬂdxﬁ
249¢ 1H), /g e DS e B ) | g R R
2ADVBO) (s331,72.8 (m] 8D, NMR(, ZB), M (m, saws@)s (szlzn657 (@21=8,1 He,
1%&6?1’ (d2J5-' %1’ 1125911)37 79d; 768}121% 7 59 Hf& 861:H 2}%;1; IE\SI%{&QZSZ,MHz,
ONROLE 5T S R 2 e SRRt ey 3, T
1Fogingo. { ML), 1367, U84, Branplee, 8.6, 156.2; ES MS(M+1) 446.19; HRMS
alcd, For | t ol 4-sul f 1) -
A A SO RNEE™r sy 6 1,29 (m 1br)
244(s 3H), 3.17 (m 2H), 3.32 (m 2H), 4.15 (s,
Exhtple B- Sd-[4-@ Cidsropfridaziizs-y)biferazif-15yimdtid)}-3Ihyardy4-(toluene-4-

6 J= 7.5
sibbil SRR | vsor Kaow s gars e § 1804 o
280), 216 By, 42{1 Q7 (QQH)Z44Mm @H). 357 &, / =56 i, 1@1784 (m3§).7,53 (m
%87 69 (mlﬁg Bog g 1298114 8bad 5, 1133 SHAH, H6.994BNE Caled. For

%%Rﬁ(ﬁ@g ‘51)%@91]5'4_, HRVB Cal cd. For

ound (Mr1) 391.23. Exanple 4.
3- Hydr oxy- 4-[ ( 2- met hoxyet hyl am no) net hyl ] -1 - (tol uene-4

Ex%H lfeog,y | )4’- B'E'ﬂzvﬂ}fﬁdomemvl?&ﬂmoxyfﬂ (NiRn - B Q0o MiiZL H- V) 2- dhe

MH Dw%?g 2%% 389 ?%1( 5251) 3 6, %H)ggﬁé & JJ 8.1
}H) 7 470'(1517HQ d 52 (l'n IHY 743 Kz = L Hiz, 1H), 737 @d/= 31 Hz,AHj 9F‘|2 (broad s,
2H), 10.44 (broad s, 1H); ES MS(M+1) 396.67; HRMS Caled. For CaoHagN04S, 384.45. Found
(M+1) 385.12. '

Except as otherwise noted, all 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 motre".

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 18



1HF, 7.98 (d, J = 8.1 Hz); 19F NWR (252 MHz, DMBO) 8
88.6; 13C NWMR (75 MHz, DMSO 6 21.5, 43.8, 46. 2,
46.5, 58.5, 67.2, 106.7, 119.2, 120.2, 123.9, 128.4,
129.7, 130.1, 133.1, 146.8, 147.0, 156.0; ES MS(M+l)
w@fb@w@@)zs HRVE Cal cd. For C16H20N206S, 352 .p¢3msfabiAishas
353.11. Exanpl e 5.
3 Hydr oxy- 4- (4- phenyl pi pepazi n-1 -yl net hyl ) - 1- (t ol uene-
4-sul fonyl)-IHpyridin- 2-one 'H NVR (300 MHz,. DMSO
8243 (s, 3H, 3.13 (m 8H), 3.43 (s, 2H), 6.47 (d,
it et g W mp gy iy o5 00 R0 i e
withidlth¢-gope Bffhis in¥erBdh. (d, J = 7.8 Hz, 114) 7.97 (d, J =
8.4 Hz, 2H); 13C NVR (75 MHz, DVBO) S 21.5, 42.6,
45.6, 46.2, 50.8, 51.9, 109.6, 116.4, 116.8, 117.7,
120.6, 121.1, 129.5, 129.6, 129.8, 130.1, 133.2,
146.8, 149.5, 156.1; ES WMsS(Mtl) 440.15; HRVS Cal cd.
For C23H25N3CBS, 439.53. Found (Mt1l) 440.16. Exanple
6.
4-11, 4" ]Bi pi peridinyl-1"-yl met hyl - 3- hydr oxy-1-(tol uene
-4-sul fonyl)-1H pyridin- 2-one "H NVR (300 MHz, DMSO
8 1.43 (m Ih), 1.67 (m 2H), 1.82 (m 4H), 2.19 (m
2H), 2.44 (s, 3H), 2.94 (m 4H), 3.39 (m 2H), 3.54
(m 3H), 4.06 (s, 2H), 6.47 (d, J= 8.1 Hz, 1H), 7.51
(d, J= 8.1 Hz, 2H), 7.73 (d, 7.8 Hz, 1H), 7.99 (d, J=
8.4 Hz, 2H); 19F NMR (252 MHz, DMSO) S 88.7; 13C NWR
(75 MHz, DMSO 5 21.4, 22.9, 23.6, 48.4, 49.5, 59.4,
109. 3, 114.8, 117.6, 120.5, 122.7, 129.7, 130.1,
133.1, 146.9, 148.6, 156.2; ES M5(Mtl) 446.19; HRVB
Cal cd. For C23H31N3O4S, 445.58. Found (M+l) 446. 21.
Exanple 7.
4-[ 4- (6-Chl oropyri dazi n-3-yl)pi perazin-1-yl nethyl]-3-h
ydroxy-1-(tol uene-4- sulfonyl)-1H pyridin-2-one 'H NWR
(300 MHz, DVMSO) S 2.44 (s, 3H), 3.17 (m 2H), 3.46
(m 4H), 4.17 (s, 2H), 4.45 (m 2H), 6.77 (d, J = 7.8
Hz, 1H), 7.04 (m IH), 7.53 (m 2H), 7.68 (m 2H),
7.98 (m 2H), 11.3 (broad s, 1H), ES MS5(M+l) 476.92.
HRVS Cal cd. For C21H25CI N504S, 475.95. Found (Mt1)
476. 11. Exanple 8.
4- (Benzyl am nonet hyl ) - 3- hydr oxy- | - (t ol uene- 4- sul fonyl )
-l Hpyridin-2-one '"H NWR (300 MHz, DMSO) d 2.44 (s,
3H), 3.96 (s, 2H), 4.16 (s, 2H), 6.69 (d, J = 8.1
Hz), 7.40 (m 7H), 7.52 (m 1H), 7.73 (d, J= 8.1 Hz, |
H, 7.97 (d, J= 8.1 Hz, 1H), 9.71 (broad s, 2H),
10.44 (broad s, 1H); ES M5(M+1l) 396.67; HRVS Cal cd.
For C20H20ON204S, 384.45. Found (M+1l) 385.12. Except
as ot herwi se noted, all anpbunts including quantities,
per cent ages, portions, and proportions, are
understood to be nodified by the word "about", and
amounts are not intended to indicate significant
digits.



Execept as otherwi se noted, the articles "a", "an", and
"the" nmean "one or nore". Al docunents cited in the
Det ai | ed Description of the Invention are, are, in
rel evant part, incorporated herein by reference; the
citation of any docunent is spt to be construed as an
adm ssion that it is prior art with respect to the
present invention. Wile particular enbodi nents of the
present invention have been illustrated and

ClaédNiSri bed, it would be obvious to those skilled in the
art that various other changes and nodifications can
be made w thout departing fromthe spirit and scope of

1. tAreemppundief foonula (It | s WD 2004/ 043928 PCT/ US2003/ 035623
23 therefore intended to cover in the appended clains
all such changes and nodifications that are wthin
the scope of this invention. /1 24 CLAIMS 1. A
conmpound of forrmula (I) RB3R4A MNR4R5 R6s \ OH R2 N
O 1025\ R1L (I) wherein: é& R is aryl, optionally
substituted with one or more Bl kyl; b) R is
hydrogen; c¢) R3 and R4_are ch i ndependently chosen
from hydrogen, al kyl, 5$ky| real kyl, and
al kylaryl; or R3 and R4, together with the nitrogen
atomto which they are bon joi®PHO forma
het er ocycl oal kyl noi et hal |y substituted with
one or nore halo, allkgxyl :

wherein:

a) R, is aryl, optionally substituted with one or more alkyl;

b) Rjis hydrogen;

c) Rjs and Ry are each independently chosen from hydrogen, alkyl, alkylheteroalkyl, and
alkylaryl; or R; and Ry, together with the nitrogen atom to which they are bonded, join to
form a heterocycloalkyl moieties, optionally substituted with one or more halo, alkoxy,
aryl, heteroaryl, or heterocycloalkyl;

d) Rsand Ry are each hydrogen; and

optical isomers, diastereomers and enantiomers of the formula above, or pharmaceutically-acceptable

salts thereof.

2. The compound of Claim 1, wherein R, is substituted or unsubstituted phenyl.

3. The compound according to any one of Claims 1 or 2, wherein R, is substituted with methyl.

4. A compound according to any one of Claims 1 to 3, wherein R; and Ry, together with the nitrogen

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



aryl, heteroaryl, or heterocycloal kyl; d) RS and R6
are each hydrogen; and optical isoners, diastereoners
and enantioners of the formula above, or
pharmaceutical l y-acceptable salts thereof. 2. The
compound of Caiml1, whereingdgk 1is substituted or
unsubsti tuted phenyl. 3. The conpound according to any
one of Clains 1 or 2, wherein R is substituted with
met hyl . 4. A conpound according to any one of Clainms 1
5. tThe Bympahiet aecandifBto amdonR4{ Claing @ ttde rwheein R 4 isthydmagdnr ogen
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