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PCT/ US03/ 07509 To date, polypeptide defornyl ase honol ogous genes have been
found in bacteria, in chloroplast-containing plants, in mce and in humans.

The plant proteins are nBAEKGROUNBODTHRIVEENTIONarry a chl oropl ast
| ocalization signal. 5 This 1s consistent wth the observation that
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methionine (f-Met) is then incorporated at the N-termini of newly synthesized

polypeptides. Polypeptide deformylase (PDF or Def) then deformylates primary
translation products to produce N-methionyl polypeptides. Most intracellular

15  proteins are further processed by methionine amino peptidase (MAP) to yield the
mature peptide and free methionine, which is recycled. PDF and MAP are both
essential for bacterial growth, and PDF is required for MAP activity. This series of

reactions is referred to as the methionine cycle (Figure 1)
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Figure 1. The methionine cycle.



i nformation on protein expression of mammual i an PDF gene honol ogs (Bayer
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However, conservation around the active site is very high, with several completely

conserved residues, including one cysteine and two histidines which are required to
15  coordinate the active site metal (Meinnel, T. et al, 1997, Journal of Molecular
Biology, 267, 749-761).

PDF is recognized to be an attractive anti-bacterial target, as this enzyme has
been demonstrated to be essential for bacterial growth in vitro (Mazel, D. et al,
EMBO J. 13 (4), 914-923, 1994), is not believed to be involved in eukaryotic protein

20  synthesis (Rajagopalan et al, J. Am. Chem. Soc. 119, 12418-12419, 1997), and is
universally conserved in prokaryotes (Kozak, M. Microbiol. Rev. 47, 1-45, 1983).
Therefore PDF inhibitors can potentially serve as broad spectrum anti-bacterial

agents.

25 SUMMARY OF THE INVENTION

The present invention involves novel antibacterial compounds represented by

Formula (I) hereinbelow and their use as PDF inhibitors.

DETAILED DESCRIPTION OF THE INVENTION

30 The compounds useful in the present methods are selected from Formula (T)

hereinbelow:



NR4, NC(O R4, C2-4al kyl NR3R4, Cl1-3 al kyl C(O NR3R4, Cl_3al kyl C(O Ar', C2-
3al kyl NHC( O NR3R4, C2-3al kyINHC(O Ar', and Cl-2al kyl SO2R4; R3 is selected
from t he wyomap7®ensi sting of Cl-C9al kyl, Ci1-2al kyl Ar, and PAT/USASORA i s RS,
Ar', or RA may be taken together with R3 and the nitrogen atomto which

they are attached to forma heterocycli® ring which is optionally
substituted with one, two, or threessublstipd ents selected fromthe group

consi sting of Cl-3alkyl, aryl, Cl- Aalkkoxy (optionally substituted by one
to three F), aryloxy, carboxy, oxo, Mye&dxy, anmino, nitro, and cyano, or
whi ch may be optionally fused to an aryl,na heteroaryl, or 15 a second
heterocyclic ring; Ar is selected fronltﬁg group consisting of phenyl,
furyl, and thienyl, all of which can be optionally substituted with one,
two, or thr@ﬁm§gpst|tuents sel ected fromthe group consi sting of:
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of : phe I Rhé&)ﬁ?’h‘fﬁd fr‘?fﬁrﬂ% gmwwwtmgﬂiﬁjé @951{3712 Zﬂﬁgg%‘ig i ’sot hi azol yI ,
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gr oup of0 O R NaHRBI A, qu(Ré—l@)l taj(en sogRther 3andsthepgtyogep ato foswhirh wheny

is (O or H areRrabiRet o%fn@hﬁeter& K]Yé ring ®h&hSs bﬁtl@fﬁll?@ﬁlbé@mﬁbd withlgas! i t ut ed
hydr ocar bon groug)I 30 | Qi ned ég&eé r@ car bon-.car bo e.al kyI

Th
hydr ocar bontVft- 8t ?Fa%}lbﬁ'éutemﬁ A éﬁo‘]@r“’@@‘éti“?gco glgﬁld Ay Gl n,
"aryl" ref esgkéxy @ptiopiliyansstitytes lblysinb taltheet BY, anymxyc cgboxsp ovmtﬁydrcaiy | east

one ring havin con ated p ectr n
conj ugat ed %IPH%UE% ]%‘Cﬁ%'agy’s?re ’;%N)Ie r})pltci%c R caragag’g} ?hé{gm I
het er ocycl i @ senopdl ha@braemdidiing;y| gr oups, all of which nmay be opti onal | y

substitutedy, g 5%1 }@Qd‘%?&ﬁ?}? grﬁ g%{sﬂﬁgg ﬁﬁér?r@n f@@l UsadhiRRy1ehief which

heterocycl|c ers to a e to s rrng conta|n|ng one or
(5]

nmore heter o%fbbﬁ Qptigppldy substigdawith ang. twm o thise) Su@@ﬁueﬁs selgctegl from t
group consisting of: C1-Czalkyl, CN, F, CL, Br, and I,

Ar’is selected from the group consisting of: phenyl, naphthyl, furyl, pyridyl, thienyl,
20 thiazolyl, isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, imidazolyl, imidazolidinyl,
benzofuranyl, indolyl, thiazolidinyl, isoxazolyl, oxadiazolyl, thiadiazolyl, pyrrolyl,
and pyrimidyl, all of which can be optionally substituted with one, two, or three
substituents from the group consisting of: C1-Cgalkyl, C1-Cgalkoxy, (CH2)(-
5CO9R1, C(O)N(R1)7, CN, (CHp)0.50H, NO2, F, Cl, Br, I, CF3, N(R1)3, and
25 NHC(O)RI;
A is selected from the group of C(O)NHOH or N(CHO)OH,;
X is NH, when Y is C(O), or X is CH2 whenY is C(O) or CH2.

As used herein, "alkyl" refers to an optionally substituted hydrocarbon group
30 joined together by carbon-carbon bonds. The alkyl hydrocarbon group may be
linear, branched or cyclic.

As used herein, "aryl" refers to an optionally substituted aromatic group with
at least one ring having a conjugated pi-electron system, containing up to two
conjugated or fused ring systems. "Aryl" includes carbocyclic aryl, heterocyclic aryl

35  and biaryl groups, all of which may be optionally substituted.
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Such a ring can be saturated or have one or nore degrees of unsaturation.
Exanpl es of "heterocyclic" noieties include, but are not limted to,

nmor phol i myD,03pp7Pe3 i di nyl, 5 and piperazinyl. Preferred cecpasosiersoseful in
the present invention are selected fromthe group consisting of:
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- (2- oxo- 2- phenyl et hyl ) -i m dazol i di n-4-yl et hyl] -N- hydroxyfor mam de;
N-[(S)-1-Bi pheny Pfefelyédnmﬂfgdunds beetfyllin ZheSprdsemt oiventiavat seected frptmtbe hy | ] - N-
hydroxyforrrg usc nﬁgu
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(S) - 4- But y| NaLPY diempyhdrapakgantinsgimidarplifind-glmethylbiNrhydrosyfognamide: y
-N- 25 (3, 5f\d[(sjlhgtpmawbarﬂﬂet- Ré8imidazplidin-4-ylmethyl]-N-

(S)-4- Butyl | h droxyam no) met hyl ] - 2, 5- di oxoi m dazol i di n-1 -
yl net hyl B@#E’%Y% rT%‘inb‘i/rret hyl ester: N- [(S)-4-Butyl- |

- (2- nor phol NAR(8)-Bray i3 4 il ctiobereziy i 233zt ot vadelidimet fiyphdthylj-N-

hydr oxyf or
N-[(S)- ig(gﬁg%ng%?urgrﬁn | - 2- oxoet hyl ) -4-butyl -2, 5-di oxoi m dazol i di n- 4-
yl met hyl ] - NNal(8)- éjamy)]rhérg 19fe0- l-ézl@xg-lfphenylethyl) ~imidazolidin-4-ylmethyl]-N-
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hydr obr om deyddokifokmamerset at e, sodi um

20  N-[(S)-1-Benzyl-4-cyclohexylmethyl-2,5-dioxoimidazolidin-4-ylmethyl]-N-
hydroxyformamide;
N-{(S)-4-Butyl-1-[2-(5-chloro-3-methyl-1-benzo[b]thiophen-2-yl)-2-oxoethyl]-2,5-
dioxoimidazolidin-4-ylmethyl }-N-hydroxyformamide;
2-{(S)-4-Butyl-4-[(formylhydroxyamino)methyl]-2,5-dioxoimidazolidin-1-yl }-N-

25  (3,5-dichlorophenyl)acetamide;
2-{(S)-4-Butyl-4-[(formylhydroxyamino)methyl]-2,5-dioxoimidazolidin-1-
ylmethyl} benzoic acid methyl ester;
N-[(S)-4-Butyl-1-(2-morpholin-4-yl-ethyl)-2,5-dioxoimidazolidin-4-ylmethy1}-N-
hydroxyformamide;

30 N-[(S)-1-(2-Benzofuran-2-yl-2-oxoethyl)-4-butyl-2,5-dioxoimidazolidin-4-
ylmethyl]-N-hydroxyformamide; and
2-{(S)-4-Butyl-4-[(formylhydroxyamino)-methyl]-2,5-dioxoimidazolidin-1-
ylmethyl }benzoic acid.

35 Also included in the present invention are pharmaceutically acceptable salts
and complexes, such as hydrochloride, hydrobromide, trifluoroacetate, sodium,

potassium, and magnesium salts. The compounds of the present invention may

4 -



pot assi um and magnesi um salts. The conpounds of the present invention may
-4 WO 03/077913 PCT/ US03/ 07509 contain one or nore asymmetric carbon atons
and may ewDIB/OTM™1¥acem ¢ and optically active forms. Al Pofi/ush&emso09
conpounds and di astereoners are contenplated to be within the scope of the
present invention. Conpounds of Fornula (lI) may be prepared according to
the fol | owi ABAISINQESOEEINE ATNYBCIEE |§aTPEB atarps A 1ARYeCHIS ip §acerts 4 of t he

net hods enpl) ot ention
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OO0 HO-NN-R2 Bn §0m9mdwf§qmmhz(l) mayRpe pgppred apgordingto s follpwmeo 0 6 7 6

To orail] G S8t O Bl .
Gander - Coquagemied to limitthe Newe, of e mvertloinrms défibeél in tHOappbh8ed €13i9%7) ] -

Treatnent of 1-Schene-1 with a
Compounds of Formula (I) can be prepared by a process analogous to Scheme 1.
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The oxazolidine derivative 1-Scheme-1 can be prepared from L-serine methyl
ester as described in the literature [D. Seebach, J. D. Aebi, M. Gander-Coquoz and
15 R. Naef, Helv. Chim. Acta., 70, 1194 (1987)]. Treatment of 1-Scheme-1 with a
suitable base such as sodium bis(trimethylsilyl)amide in the presence of a reactive
halide R1X in a mixed solvent of tetrahydrofuran/hexamethylphosphoramide (10:1)
affords ester 2-Scheme-1, which can be hydrolyzed under acidic conditions to give e-

substituted serine 3-Scheme-1. The N-substituted hydantoin derivative 5-Scheme-1

-5-



sui tabl e base such as sodiumbis(trinethylsilyl)am de in the presence of a
reactive halide RLX in a m xed sol vent of
t et r ahydrwbuwsarmnexanet hyl phosphoram de (10:1) affords egCarusas/@shene- 1,

whi ch can be hydrol yzed under acidic conditions to give -- substituted
serine 3-Scheme-1. The N-S,ubstitut ed hydantoin derivative 5-Schene-1 -5 WO
03/ 077913 PCRPUSPHRSRY diresh tpamsnER: -Lwidan ipecyanaie ReNGO. 91 Schene- 1

with an iso . at iy.el . . 3 -1 with
pot asel um cyhaara ey bHnef of ZAERIA! (8 sk LEAERAL pRtvids AT

al kyl at ed wi4-Bcleentral mdéchR2X.thed oodikylated Sdtienialide R230 Akcobsl SliSzlkdnanit h a

sui tabl e reagent such as Dess-Martin periodinane tqo give the 5 al dehyde

whi ch can beafbegritizas with mswigabls reagrp seshasDgsprdaryn pryodinancdeigie e
Scheme- 1.5 R I i - It i r de

fol I owed Sbye‘fti‘?@??rg’r}n’?éhw&?h ¢ egfe%q@ggabrj?ﬁ%rh? 8@%&%@%@@%&%@?}@%_&% d and
acetic anhySthente- iprRadudtisn bboxiaRicESchémBch®ith-sddiufr dyahblyorohydride

N-fornyl - N htydrox%I am ne 8- Schene-1 is obtained by hydrogenol ysis of

7- Schene- 1 ifRlawedpy: drgfpent syth s mixed abydride formed foa formic ead andacetisuch as

pal | adi um o I . A | ye %28 Sny G .a (1) can
be prepared rﬁn?l%%déﬁr@ﬂgﬁ%?@c{?ﬁ%&@?% hihd th\/\xfﬁugh cﬁ@ﬁé\l%ydﬁ%%g é—
reaction of Sch&ebednie oBtadddtyds dre@apIgLis df 9-SobbeH-id.an RissbwAE sélier: e
protecti ng groups under acidic conditions provides hydroxyl am ne

derivat ile 1the Brenenee-of a caalyst sushias pplladiviseonagdvaediwarhons t he ni xed

anhydri de formnmed . ] ] t C i ts i N O
formnyl at ed comoﬁjﬁé%%{'e%%’kr?gﬁlgg%&aﬁﬁ@ﬁ%@Caglt?) Q%f’g@%%f%‘?%é{“’%?fd%p by basic
hydrol ysi s ggchemeN sahoyh-iiNSBlyshi@©X y MislsbulrdacboR @S- Sohenfe- WG4 077913

PCT/ US03/ 07509 Schenme 2 OO O R2 ,0,N, NR2 HON NR2 HO N~ ~ Boc , >
"“( 1 HA Bo ccopapopngy9e3chgme-25 Remayal gf the protecting groups under acidic conditions

provides hydroxylamine derivative 10-Scheme-2. Treatment of 10-Scheme-2 with

15  the mixed anhydride formed from formic acid and acetic anhydride results in N,0-
formylated compound 11-Scheme-2, and removal of the O-formyl group by basic
hydrolysis gives N-formyl-N-hydroxylamine 12-Scheme-2.



O~VONNR2 > HONRL NR2 d)- RL d Q) HA 11 12 5 The foregoing may be
better understood by reference to the followng Exanples which illustrate
t he net howe obp77ind ch t he conmpounds of the invention nmay peTASepersed and
are not intended to limt the scope of the invention as defined 10 in the
appended cl ai nrs. Exanple 1 Preparation of

N-F(S)-1-benzyl -4-butyl -2, 5-di oxoi m dazolidin-4- |~yl1l1l-N 15

hydr oxyf or mam de, SB-725291 | a. Scheme 2
(2R, 4S)-4-Butyl -2-tert-butyl -3-fornyl oxazol i di ne-4-carboxylic acid nethyl
ester To a solutign of 0

O
(2R, 4S) - 2-tert-but -g(-forrryl oxazoli diine-4- carboxyl i ¢ adl d pethyl ester
(4.6 0, 21. 45N I8 D._Seelhefi, Y. 10 Acbi, N gangernCiguoz and 20 R
Naef, Hely. ChRinpAéta., 70, f%gélml ] '_é“n ry THER(ARe{nL) under N, was
added 1-i odobutane (@2.2 nmL, 106.8 nffol® and HVPA (12 il).0 The nixture was
cooled to -78C and5a solution of sodi@mbis(trinethylsili)anide in THE (1
M 32 nl, 32 mol) was added dropw se over 15 mnutes. After 2 h, the
reaction mxture was warned to 0C and quenched wi th saturated aqueous
NH4C1(200 nlL). The 25 Yuenched reaction rg xture was diluted with ether (400
m.) and washgd wit ~R2(3 x -B2ine (200 nL), then dried (Na;
S4) and filteredY @ncehtrati-en 0 \Nﬁjif filtrate and flash chronmat ography
of the residue @2!)505&' | acetat e/ jexangp) Vs 7 WO 03/ 077913 PCT/ US03/ 07509
provided the title co fnd as a pal e brow?solid (4.0 g, 69%9. MS(ES) me
272 [MtH +. | b. (S)-5-Butyl-5-hydroxynet hyl -i m dazolidine-2,4-dione 5 A
sol uti on5of conpound of Exanple | a (4.0 g, 14.7 nmmol) in 40 nL
concentrated aq. HC /di oxane (1:1) was heated to reflux for 2 h. After

cooling to rt, the reaction nx e s..concent d . vacuum and
redi ssol ved in m'hgrfrof%mgrﬁ}?ﬂﬁ%é{{eﬁ iu\é\&esr%ﬁoﬁfg% ﬁefé\%ég%@ggg?%&“gg%i um
hydr oxi de ( IEsgmplds BhidhPllustdRcdhe RRIAIS by MR EEmMpSurdR of theZ@véntivaol ), and
the m xture was heated to 115C for 1 h. _ .

may be prepared and are not intended to limit the scope of the invention as defined

10 in the appended claims.

Example 1

Preparation of N-[(S)-1-benzyl-4-buivl-2,5-dioxoimidazolidin-4-ylmethyl]-N-
15  hydroxyformamide, SB-725291

la. (2R,4S)-4-Butyl-2-tert-butyl-3-formyloxazolidine-4-carboxylic acid methyl ester
To a solution of (2R,4S)-2-tert-butyl-3-formyloxazolidine-4-carboxylic acid

methyl ester (4.6 g, 21.4 mmol) [see D. Seebach, J. D. Aebi, M. Gander-Coquoz and

20  R. Naef, Helv. Chim. Acta., 70, 1194 (1987)] in dry THF (120 mL) under N, was
added 1-iodobutane (12.2 mL, 106.8 mmol) and HMPA (12 mL). The mixture was
cooled to —78°C and a solution of sodium bis(trimethylsilyl)amide in THF (1 M, 32
mL, 32 mmol) was added dropwise over 15 minutes. After 2 h, the reaction mixture
was warmed to 0°C and quenched with saturated aqueous NH,C1 (200 mL). The

25  quenched reaction mixture was diluted with ether (400 mL) and washed with water
(3 x 200 mL) and brine (200 mL), then dried (Na,SO,) and filtered. Concentration of
the filtrate and flash chromatography of the residue (20% ethyl acetate/hexanes)



10 The reaction was cooled to rt, treated slowy with concentrated aq. HC
(5 m), and then refluxed for 2 h. The solvent was renoved under vacuum
and the rweuwBwoimg solid was extracted with CH2C12/ H20 (2PCr/us83/arsa0 ni) .
The conbi ned organic |ayers were concentrated to give a white solid (4.8

Compound aq ROy Ui Brhid o SRR SIS B MSERE 2T
(S) - 3- Benzyl Mttt y| - 5- hydroxynet hyl -i i dazol i di ne-2, 4- di one To a sol ution
of the compound of Exanple Ib (0.13 g, 0.70 mmol) in DM (3 nL) was added

K2C03 (0.1 0 and ben .brom de ( 7 m, 0.74 20 mmol). The
reaction ni %%r@;'m{%'wawx?ﬁpeﬁ ltjﬁ?e g‘ﬁh‘go‘éeol idwas filtered off
and the &rgani ¢ sAlsolution ofva&npmlmdfdféiiahlplﬁd mgMbnMcﬂ}imHﬂxﬁLto provi de

118 (5) <1 DTEHRSER, Bicthdg? O i htedto o0 tor T oy TaSiufd & M1
O benzyl - oxithe rea@gom: ngtu@twasrcmcwamdu umlenf/aonmm mdrtpdlsﬂmdivadfm@amnﬁllé | c
(0.14 g, O. ﬁhm& dhik E'ol h Fhs @cﬁl%&%g{agﬁhﬁﬁ{%ﬂ&&ﬁéﬂl%ﬁ%arﬂﬁloi Yand) at 0C was

added Dess- Mar peri o I nane B reaction m xture
was stirred Retassiang @ﬁanﬂter@éﬁcg,il dpnial nad the mixtureayasheataditp il a§ for 1k

over 3! gmoi 1R REGRA \ﬁassc%b%é@% $t, bi@a{t&(ij glgwmyte«ﬂhwaﬂwnuatég%qu (M\Nynae solid
was | SSOI ve an rea enz
vt oxyl et HBeh AR Fosry TRe toreat s thrsoyeihipisr vAAR YRy o e Hisulting ¢ e

reaction m Mohdwamtrama@wmlm{ ediz/]&f{@ er)r(GSGZOﬂilng Thscaltlinedsrgdhigsol ved in

(20 iy o 1 0ty REBO e RREe BRIE Ml a0 R e LB S B bEGERA  'Som
aut omat ed Hﬁ@m&i%%@@ prh‘ad@ thel tlecrompound asg white solivh (G#5 g,cﬂll%i) (0. 09 g,
47% . 33 wqqg@i b |- +. -8 WD 03/ 077913 PCT/ US03/ 07509 |e.

N-[(S)-1-Benzyl 2 5-di oxo-i m dazol i di n-4-yl -met hyl ] - N- benzyl oxy-
formam de Wth stirri ng, sodi um cyanobor ohydride (45 ng, 0.72 mml) was

added sl owl . {(8)-8-Bdlzyil-5-Batyes-1 eo fiﬁn&ifzoﬁéhﬁﬁméﬁdﬂoﬁe(o 09 g, 0.24

) £, SEet L S S T okt S 0 B

sat ur at ed aq3 mhaHEaBadde8 KnCP, éhtl gel74 anheldl and benzyl bromide (0.087 ml., 0.74
20  mmol). The reaction mixture was stirred at rt overnight. The solid was filtered off

and the organic solution was purified by Gilson automated HPLC to provide the title
compound as a white solid (0.14 g, 73%). MS(ES) m/e 277 [M+H]".

1d. (S)-1-Benzyl-4-butyl-2,5-dioxo-imidazolidine-4-carbaldehyde O-benzyl-oxime

25 To a stirred solution of the compound of Example 1c (0.14 g, 0.51 mmol) in
10 mL acetonitrile/dichloromethane (1:1) at 0°C was added Dess-Martin periodinane
(0.32 g, 0.77 mmol). The reaction mixture was stirred at 0°C for 1 h and then
warmed to rt. After stirring at rt overnight, the organic solvents were removed under
vacuum. The white solid was dissolved in pyridine (10 mL) and treated with O-

30  benzyl hydroxylamine hydrochloride (0.123 g, 0.77 mmol). After 1 h at rt, the
reaction mixture was concentrated to dryness. The residue was dissolved in
dichloromethane (25 mL) and washed with saturated aq. NaHCO, (20 mL), water
(20 mL), dried (Na,SO,) and concentrated. The solid was purified by Gilson
automated HPLC to provide the title compound as a brownish solid (0.09 g, 47%).

35 MS(ES) m/e 380 [M+H]".



wi th dichloronethane (3 x 10 nlL). The conbi ned organi c extractions were
dried (Na2SO4)1 filtered and concentrated to provide the crude .

(S) - 3- Berwplo3®779benzyl oxyam no- net hyl ) - 5-butyl -i m dazol i dipegABp3leTHIDNE,

MS(ES) me 382 10 [M+H] +. The above crude internedi ate was d| ssol ved in
di chl or omet haney éme)nILBenz-g@-4 Bdﬂylsz SQlgkbl 1ﬁﬁd%ﬁd&dﬁgﬂn%l£ﬂ tm,' -(0.035

foll oweolq)&?l y prepared m xed anhydrid are y eating a
mxture of formc acid and 0.045 nlL acetic anhydride at 50C for 1

h and cooling to Wi, stififieg, sediomi ayanohorohydeidedsS tiy, 872 mirad)) atas addddor 1 h and

th t ut omat ed
HPLC o pr ov) ey e tpHibet e TABAAT LERENHGR 1BDI0D'e B RS W 22
me 410 [5|\/|+ |_ﬂc.1,d (§ml). After stirring at rt for 2 h, the reaction rmxture was concentrated under

N-[ (S) - 1- Benva¢hurh: mbyémcﬁleﬁvéytﬁmaﬁn%%%twh réer}y(t@P%BMye{}td e%Bacted

hydr oxyf or mam e Co 15 'mmol ) was
d?lssol zed inv tﬁﬁ{% ‘éqgﬂ%@) g&ﬂ’%t &B?é WﬁgPr%ntFaq)‘ltl@ﬁﬁ*PqﬁW%éﬁ?ﬂ pressure
in the prese®eSQ), filpatd ad comcanrasset to\pad \edemrchm:e OP3Bergyl-$0r 4 h. The

bur 11 eq lr)nyx(gg'lng'on aufﬁd-ﬁ&%éﬁa%ﬁt”@%w” PO AR NSRS BhabEind s a
white sdi0i d [M+BE. g, 84% . MS(ES) mle 320 [M+H +. Proceeding in a siniliar
manner, but subst Tﬁéﬁﬂo@g cRiR éﬂgﬁﬁ&ﬁﬁe W&E ﬁfsg(g%cf‘ﬁlecﬁcﬁlf}fonjie%@ 5 ﬁﬁﬁc ipped

above, the follow ng npoun

N[ (S) - 1- Berfhip| Sﬂhﬂl@waér@ésl%d iwsti{amine §0.83 D8, fellawedby fieshly pyaparsdny| | - N-

h)édr Zxxéf ?r lmiﬁlx‘éﬂfan 1hRed B9 h[:) ) Mitd) armisdorelof odqlg mL f%]rrm% ézl%ldlag(li g 045yI }
u OI’ no).ne

E|\2 (3, 5- éi 5\@%@@%3‘ @Eé)ql% tQ ). F gtiongmixpure was

(S) - 4- BuSy| sﬂl-n[e(ifat)rtrfgﬂ hiy dnd)meamoﬁ@)nﬂﬁteﬁ)tbh bs. dItexesiiing Wazmlrifibd

! met hyl ) bertgggo%@fag ..glé@ﬁgq; (B Hrfide MBI Birpotd®ad M sorid0!08 £ 077913

PCT/ US03/ 075
- ( 2- mor phol |6?—‘74)~WI A20EVHHX0- i mi dazol i di n-4-yl met hyl ] - N-

hydr oxyf or mam de, M5( ES) me 343 [ MitH| +.

1f. N-[(S)-1-Benzyl-4-butyl-2,5-dioxo-imidazolidin-4-ylmethyl]-N-
20  hydroxyformamide

The compound of Example le (0.06 g, 0.15 mmol) Was d1ssolved in
methanol (5 mL) and stirred under a balloon hydrogen pressure in the presence of
palladium on activated carbon (0.02 g) for 4 h. The reaction mixture was filtered
and concentrated, and the residue was purified by Gilson automated HPLC to

25  provide the title compound as a white solid (0.04 g, 84%). MS(ES) m/e 320
[M+HT".

Proceeding in a similiar manner, but substituting appropriate intermediates for those
described above, the following compounds were made:

30
N-[(S)-1-Benzyl-4-cyclohexylmethyl-2,5-dioxo-imidazolidin-4-ylmethyl]-N-
hydroxyformamide, MS(ES) m/e 360 [M+H]".
2-{(S)-4-Butyl-4-[(formylhydroxyamino)methyl]-2,5-dioxo-imidazolidin-1-y1}-N-
(3,5-dichlorophenyl)acetamide, MS(ES)m/e 431 [M+H]".

35  2-{(S)-4-Butyl-4-[(formylhydroxyamino)methyl]-2,5-dioxo-imidazolidin-1-
ylmethyl }benzoic acid methyl ester, MS(ES)m/e 378 [M+H]".



2- { (S)-4-Butyl-4-[(fornyl hydroxyam no) net hyl ] -2, 5-di oxo-i m dazolidin- |-
yl met hyl } benzoic acid, M5(ES) me 364 [ MtH +. 5 Exanple 2 Preparation of
N-4(S) - 2,%W0DBOX131- pent phenyl -i m dazolidin-4- |~yll-N 1®CT/US03/07509

hydr oxy- f or mam de, SB-728794 2a.

(S)-5- Pentyl Ng@w paqme&z%g@oﬂn% et hﬂjg%zeﬁhk@ Hrpl%l'agoﬁ%g ONhgh] QW g the

procedure of t su st

i odobut ane, moxﬁ@mmmddeS(@S)Mﬁdl3dMﬁﬂ substl tuting potassium cyanate
zv;g L}o 15 Ng?égd{(S)%Bﬁ@'ﬁt[ﬁgnhpﬁlyﬁiéfyﬁmﬁmeﬂﬁ?ﬂ MBidkoaRAGSAAR-A White solid
N-[(S)-2, 5- DY%YM?@%@IWW MEES) 3 faPHEE n- 4- vl net hyl ]- N-
hydroxyfcﬁmam de 20 Foll owi ng the procedure of Exanples Id-f, except
substituting the conpound of Exanple 1c with the conpound of Exanpl e 2a,
the title conpound was prepared as a white solid. MS(ES) me 320 [ M+H] +.
Proceeding in a simliar manner, but KExdisplet2uti ng appropriate internediates
for those 25 described above, the follow ng conpounds were nade:

N-[(S)-1-Be -

| |
hydr oxyf or mafie 9 d?z19pﬂe9l'vﬂ‘mﬁdg/zogg}n Y| lmethvl]-N-
N- [ (S) - 1104~ Dyl

30 MS5(ES) nle 354 [I\/H—I]+ arrple 3 35 Preparation of

Lyl h%?%iy@ SRSy Sekang- SRR nfldldiiand 4agld o1 n- 4

('S) - 5- But yI - 5- hy drelloyriag e pracedpraNidEanhe hylexeamh yibstiruingpestyl indide for 4- di on
e -10 WO 03{0@3]7@5{% Rl TP dWia %,XaEl(Eiel H)\’V'sﬂﬂtﬂd%ﬁlgﬁfo%ﬁﬁmf &afhe RiAPI € | C,

except s sti tut benz brom yl et hanane, the tit I e
conmpound* sP}B‘P?é Cé’&n \%F}PP%mQB‘lH? Was(@ﬁ%rg‘?%’(‘ E’@)teﬁ? 805 M‘T“]E 5 3b.
tert - Butyl - Nnfg B)7- [M-Hﬂi}yl 2, 5-di oxo-1 - (2-0x0-2-phenyl -ethyl )-im dazolidin-4

2b. N-[(S)-2,5-Dioxo-4-pentyl-1-phenyl-imidazolidin-4-ylmethyl]-N-
hydroxyformamide

20 Following the procedure of Examples 1d-f, except substituting the compound
of Example 1c with the compound of Example 2a, the title compound was prepared
as a white solid. MS(ES) m/e 320 [M+H]".

Proceeding in a similiar manner, but substituting appropriate intermediates for those

25  described above, the following compounds were made:

N-[(S)-1-Benzyl-4-pentyl-2,5-dioxo-imidazolidin-4-ylmethyl]-N-

hydroxyformamide, MS(ES) m/e 334 [M+H]".

N-[(S)-1,4-Dibenzyl-2,5-dioxo-imidazolidin-4-ylmethyl]-N-hydroxyformamide,
30 MS(ES) m/e 354 [M+H]".

Example 3

35  Preparation of N-[(S)-4-Butyl-2,5-dioxo-1-(2-0x0-2-phenyl-ethyl)-imidazolidin-4-
ylmethyl]-N-hydroxvyformamide, SB-736063

3a. (S)-5-Butyl-5-hydroxymethyl-3-(2-oxo0-2-phenyl-ethyl)-imidazolidine-2,4-dione

-10-



yl met hyl ] -N-(tert-butoxycarboxycarbonyl oxy) carbamate The conpound of
Exanple 3a (0.15 g, 0.49 mmol) and tert-butyl N (tert

but oxycarwoxgoamibdnyl oxy) car bamate (0.18 g, 0.74 nmol) wePeTAIS8I@ISved in
THE (3 nL) under N2 at 0 C. To this solution was added a prem xed sol ution

of tributyl 10 i ( I birder :

azodi car boxyl at e%ﬁ’?@%ggl,e ﬂgo%e%u%m()@fl%aﬁﬂ% e%%@ﬂ%ﬂgaﬁxgg%%iyép r(gﬂ%.e The
reaction mi x¥ilh &-bpmodaplicnyletignens, ghe title ¢pmpeandwins preRagedras aawiitestalidr ed
overni ght. Tbes)eMI(ESNn@SOsIERENed with saturated ag. NaHCO3 (15 nl) and

extrated with dichloronmethane (3 x 10 nmL). The conbi ned organic | ayers
were dried (Na2SO), filtered and concentrated. The residue 15 was purified

by G |sof autborfatdttHRNE(DA-prolLdediore 1t(Rtoxe-Zpimpolieidyhdmidagplidia-4-sol i d
(0.11 g, 42%lmeﬂ@l]E$Xtem1-‘m1t5}2ﬁbafﬂ\dkb'&atbor@¢oxly)carbarrllate_ _ - | et hyl ]
N-[(S)-4-Butyl - 2,5- di ax0- | - S Cet -i i dazol i di u- 4=yl net hyl ] -
N- [ §1y2:lroxy1l‘J o?/man‘i & @%@dgg%éﬁﬂé 3%?8%%%]423{%%0%)&9%%;’%@@5 gi@#?ol) was
di ssol ved i rbutagcarbprycartronyilady)arradtial§ £ 4 mmafl) werestissohiedgn AHFt for 1
h, th th i : i was
i ssol ved | rCaTENTREENCAT, PRUAPIIGRENos REH 3 AGHN 9?#2?@?@“##@1( 0.3
nL), follOowedropphing sk ple Pl apmal) pnd ditr-baihyzpdicaebopglacs®- W6 & & ¢ aci d
and 0. 069 mMmaeBtih THENEL) Bfder 20 &t 0 1ChThe AabGdn Mdxtsleiwdsivage ato “drofar 1 h,

t he organi c solvent was renoved. under vacuum and nethanol (10 nl) was
added. 1ol | dwoHTEG SBEQHaPdaUat OReimEss (1 SR AP GOrgustsatedg
After 3th, EdquaEflr?sl(D%}M);athEﬁré/tmwﬁhnﬁﬁﬂ@mﬁieﬂﬁné()3ﬂllgﬁiﬂS)S,Th%ng tchﬁb;sﬁle:jd
was extrac ol /.di 0 han X

extractions C\?)g}bgﬁﬁ qrg%%l%e_mgnyecrgﬁlg%%m%?' @ge hg%rﬁgfr“fﬂfzC?rggﬂﬁ%%%'g%:aeegﬁsgiﬁ was
puri fi ed>Sby 88 mrified by s somatiteanail BPLE tp powiidiethe higle chimpeundapowhite as a
white solid S()gd(@@lggig%%MSQ@gﬁﬁ)e o NeAg [ MeH +. Proceeding in a simliar

manner, but substitdting appropriate interhediates for those described
above, the follow ng conpounds were nade: 35

N-[ (S) - 4- But3gl -N-{($3-44Buliyth)Sediobei 2P ioxe2,-phabybathyl) imizolidididryldaeytiyieNAy | | - N-
hydr oxyf or maidetyfdyelab®le e 388 [MrH +. - 11 WO 03/ 077913 PCT/ US03/ 07509

NL(S)- 50'3i pheny T&‘%&”&%ﬁ?{ lof %;(Erlrjl{)%|3-bz(0.l -g(,le.% %m)%zs%lislsgfvre]&?ﬂ Y%%E thyl]-N-
TFA/1,2-dichloroethane (5 mL). After stirring at rt for 1 h, the reaction mixture was
concentrated under vacuum. The residue was dissolved in dichloromethane (5 mL)
and treated with triethylamine (0.3 mL), followed by freshly prepared mixed
anhydride (0.031 mL formic acid and 0.069 mL acetic anhydride, 50°C, 1 h). After

25  stirring at 1t for 1 b, the organic solvent was removed under vacuum, and methanol
(10 mL) was added, followed by saturated aq. Na,CO, (3 mL) with vigorous stirring.
After 3 h, the reaction mixture was concentrated to dryness, and the solid was
extracted with 30% methanol/dichloromethane (3 x 5 mL). The combined
extractions were filtered and concentrated, and the resulting residue was purified by

30  Gilson automated HPLC to provide the title compound as a white solid (0.03 g,
41%). MS(ES) m/e 348 [M+H]".

Proceeding in a similiar manner, but substituting appropriate intermediates for those
described above, the following compounds were made:

35  N-[(S)-4-Butyl-1-(3,4-dichlorobenzyl)-2,5-dioxo-imidazolidin-4-ylmethyl]-N-
hydroxyformamide, MS(ES) m/e 388 [M+H]".

-11 -



hydr oxyf ormam de, MS(ES) me 396 [MtH +. N- { (S)-4-Butyl- | -
[2-(5-chloro-3 -nethyl- | -benzo [b]thiophen-2-yl)-2-o0xo0-ethyl]-2, 5-

di oxo- i mwaasliin- 4- yl met hyl } - N- hydr oxyf or mam de, MS(ES) Pair@say@rspmH] +. 5
N-{(S)-1-(2-Benzof uran-2-yl - 2- oxo- et hyl ) - 4-butyl - 2, 5- di oxo-i m dazol i di n- 4-
yl methyl] - NN){(;}SQQXB&% M-Qﬁnethﬁ(!éﬁ&tﬁ/ﬂé5-<ﬁL§§?-EMﬁa‘Lalidi§{Y4t-;l}néH§§;9ﬁf late

mani pul ati o protectiaqn of ‘any chem ca unctironalit nt hesi s of
the remai ni H’@’%E‘B%‘E}"Hf?ﬂ%‘dﬁfl\’[ﬁ@&}ﬂé 3peyM+tlacconpl i shed by methods 10
anal ogous t oN{{li®s4 Bidedcr-[Desichldioes-pleaseNtbea@opPutpheR e/ 113 Rkbletyr2 he

5o e RS LG A 5o inaDanto b, st SRS gty ™

formul at éd iN-[E)elo(HBarmiwiant2- gt 2aoxiae iy Habugk2,5tdiced-imidandlidied4as a
phar maceut i Si L e +(1) and their
phar maceut i ?ghegﬁggggitgg{g’gosa @%@‘Rﬁgg’éémﬁé red in a standard nmanner

for antibiotics, for exanple orally, parenterally, sub-lingually,

dermal |y, transdeWithldpproprietstrabdiylatiorearndgrateatiomaf ary chemicabfimctibnality,

adm ni stration. Conpgsitions of Formyl I nd their pharnmaceutically
accept abl e SPHESIS ggt F’Elﬁmé‘}gecoé‘&toiuggs %zﬂb‘?% S@F%ﬂmlg}lsgﬁ‘ggb@ql&dﬁul at ed
as syrup®., tABlogbSs toGARS LS ibedCr €ams and | ozenges. A syrup fornul ation
will generally consist of a suspension or solution of the conpound or salt
in a liquid carriBre fresenexanpdumds etehseafoll forpkanedtmehd of baoletivkinfictionglcer i ne
or water with a flavorin ori ng_agent. Where the conposition is in

or_ cal )
the form of %d§dpLss 2 comboyplethormula(Dr apharmegeutiealty; asesnfahle aalt thereofs
preparing sqlisqof@L j f i i ncl ude
Tagnesi U SCSAr S Sy LEROR APl hn AR Bl fhoHED HALIGRES
starch, | actpsenawedticd compestioMhere the conposition is in the formof a
capsul e, _any routjne encapsulatiogon is suitable, for exanple using the
af or enme I’}tsl oned _(:a¢9111%‘|“§1d§ ﬁ? aomaite (D gad Hefrphagpacsridcalyaaceeptahesadts iy
conposi ti on yeSdiyfinisiafed i‘ﬁrargté};dafﬂ AQider ﬁ?laﬁ{ibﬂtﬁp?&l exampteatly & any
pharmaceutical carrier routinely used for prepdring drspersi’ons or
suspensi ons puesntdrally enbililgndty, démtallgxaapdernadiye taceallgvia inte@dtionl @ses,
silicates or, oilsg, . and are incorporated in a soft gelatin capsule shell.

-12 WD 03/ 07°P64%3 2psissong 7509

Compositions of Formula (I) and their pharmaceutically acceptable salts

20 which are active when given orally can be formulated as syrups, tablets, capsules,
creams and lozenges. A syrup formulation will generally consist of a suspension or
solution of the compound or salt in a liquid carrier for example, ethanol, peanut oil,
olive oil, glycerine or water with a flavoring or coloring agent. Where the
composition is in the form of a tablet, any pharmaceutical carrier routinely used for

25  preparing solid formulations may be used. Examples of such carriers include
magnesium stearate, terra alba, talc, gelatin, acacia, stearic acid, starch, lactose and
sucrose. Where the composition is in the form of a capsule, any routine
encapsulation is suitable, for example using the aforementioned carriers in a hard
gelatin capsule shell. Where the composition is in the form of a soft gelatin shell

30  capsule any pharmaceutical carrier routinely used for preparing dispersions or
suspensions may be considered, for example aqueous gums, celluloses, silicates or

oils, and are incorporated in a soft gelatin capsule shell.

-12 -



Typi cal parenteral conpositions consist of a solution or suspension of a
conpound or salt in a sterile aqueous or non-aqueous carrier optionally
cont ai ni yoas/oparent eral |y acceptable oil, for exanpl e polpgetusys/erse gl ycol ,
pol yvi nyl pyrrol i done, lecithin, arachis oil or sesane oil. 5 Typical
conpositions for inhalation are in the formof a solution, suspension or
enul si on that mayTycHPachfeslcopposisions epngispelwiealuiéen ersusprasiosofiof an
aerosol usi ] O o]y I: odi f | uor-onet hane or
r1 ant or of o areuE Bk S0t Y 8 RSk BEhorP Bbo RS et Lo IRt rFL R

conpound of feeéitedally bédepbledoil, 6 axamplEERVdthylahd glya@pp@gaalab@y&ahaoﬂdner eof
which is active when adm nistered in this way, wth a binding and/or
| ubri cati ng lggigHn, arpgdyis eikangssampeilyneri c gl ycol s, gelatins, cocoa-butter

h | | t4 . . f ' hei het | I :
Typical dermal - anined eanEpRuPe B A abon Al todintorEora R wBit, o °°

aqueous or m@ﬂﬂeﬁ)u&tﬁf&bit@aﬁnﬁﬁi@t&re@ﬁ@f&’lﬁrfpaw@éﬁﬁﬁh tHel fak®Abn adrB§dlon or
paste or are in the formof a nedicated plaster, patch or nmenbrane.

Preferabl y tHergdapusntionshpiopellant gugl asqbetderodiftnorgmetbaneestanpl e a t abl et

capsul e or .t rosol dose, so that the patient may adm nister a
singl e doseq%c O?%l%g%%gtg%eni t for oral adm nistration contains suitably

from0.1 20 ng t oASPfcaBhisbsitaRdoRhehesRBbpided DedbnBui@o ARG (Yer ANd

each dosage wunit for gﬁrenteral adm ni stration contains suitably fromO0.1
my to 100 rizfrakgacsutigaliorepenititle o4lt therenfivhiqh iy agiiveawpineadmeinisterddcialthiy
acceptable salt .thereqf cal.culated.as the free acid.. Each dosage unit for
i ntranasal Admi Fhs? f)lg.ﬁ}ngﬁng}éﬁ{l |r1ﬁ§tl%?%eaglf9/r ‘?E(?H)é’& %y@_ﬁﬂc 53’8‘?@7 ably 10 to
200 ng per 2&1apistoa-Butt@iirG@er i Mil@id RiFcGORIMARS of Bitd 8lhYir Oyfflett0 5. 0%
of a compound of Fornula (1). The daily dosage reginen for ora

admi ni stratiaaldgs. suitably about 0.01 ng/Kg to 40 ng/ Kg of a compound of
Formula (1) or a pharnmaceutical | cec abl.e. salt thereof calcylated as
the free acid. TH@WH%$?§H%%§3 Euﬁggpﬂéﬁ%?gpmﬁﬁpéﬁPg?g?a§8“§ﬁﬁ?ﬁ¥stration i's
sui t abl y15aboatfue s holhq€outs el Birtedambleth GO BIRENARE, 1ofi6 fifadte(dr) Or a

pharmaceutical |y acceptable salt thereof calculated as the free acid. -13
are in the form of a medicated plaster, patch or membrane.

Preferably the composition is in unit dosage form, for example a tablet,
capsule or metered aerosol dose, so that the patient may administer a single dose.

Each dosage unit for oral administration contains suitably from 0.1

20  mg to 500 mg/Kg, and preferably from 1 mg to 100 mg/Kg, and each dosage
unit for parenteral administration contains suitably from 0.1 mg to 100
mg/Kg of a compound of Formula (I) or a pharmaceutically acceptable salt
thereof calculated as the free acid. Each dosage unit for intranasal
administration contains suitably 1-400 mg and preferably 10 to 200 mg per

25  person. A topical formulation contains suitably 0.01 to 5.0% of a compound
of Formula (I).

The daily dosage‘ regimen for oral administration is suitably about 0.01
mg/Kg to 40 mg/Kg of a compound of Formula (I) or a pharmaceutically acceptable
salt thereof calculated as the free acid. The daily dosage regimen for parenteral

30  administration is suitably about 0.001 mg/Kg to 40 mg/Kg of a compound of

Formula (I) or a pharmaceutically acceptable salt thereof calculated as the‘ free acid.
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WO 03/077913 PCT/ US03/ 07509 The daily dosage reginen for intranasal

adm nistration and oral inhalation is suitably about 10 to about 500

ng/ per sorvODA®7ACE i ve i ngredi ent nay be adm ni stered fromPCT/USe3/6750¢ nes a
day, sufficient to exhibit the desired activity. No unacceptabl e

t oxi col ogi cal, effects are expected when conpounds of the 5 present
i nvention arBSAHEY fesassreginen faciagrepsabainginish atipieant grabiphalatiaeisisisebly The

bi ol ogi cal V4 d I . by
the. fol I owi nCrbld ¥ @ul AR SEFRRHRC Thehy R Tk cBichiahal b ARIRISHECEEL PV,
I S measur ed tat6 tRhdS, a degj, agffiaieapoteaxhibiithe desdyedmetivitynked assay devel oped by

Lazennec & Meinnel, (1997) "Formate dehédrogenase- coupl ed
spect r ophot onet r i 180 gRacsePtable faxieqlagicy ! Fﬁﬂf‘a%’@_e‘:tﬁﬁéﬂhen BPHEAEHSs of she

pp. 180- 1&2, .w ' LEl catl . ] ' ontained in
BD L wien %&mgﬁg’é@g ﬁ%ﬁ?%%ﬁ@?ﬂ&%ﬁﬁ%?%ﬁ%ﬁ%‘%% 0.25 U
formate 15 dehydriigesiesegicallfeiviyios theadomnpoands cfForfnul{) At defmenstratal hyncl uded
at the KM concentration. The reaction is triggered with the addition of 10
nM Def 1 enZberollovdngiteshsor bance is nonitored for 20 min at 340 nm

Antim crobial Activity Assay 20 Wiol e-cell antimcrobial activity was
determ ned by broth mcrodilution wusing the National Conmttee for

Cinical LalBiokigivay Aséyndards (NCCLS) recomended procedure, Document
M7-A4, "Methods for Dilution Susceptibility Tests for Bacteria that G ow
Aer obi cdPl y"S. @urees op&r ealeBDBpckdtseis aprasuid g2 W), using a copignya gniiare-t est ed

in serial two-fold dilutio rangi n m 0.0 " [ .. A 25 panel of
12 strans dired aval dar el bviRente & Mk oo Ponnr ottt

fol | owi ng |@hﬁfe@ts?éc¥ro§hd$t6hﬂ&ic RS ARNIPEAE GforBbRUSA LM Bikdherst 2Ny | ococcus
aureus WCUH29, Enterococcusfaecalis |, Enterococcusfaecalis 7, Haenophil us

i nfl uenzae @p; 130, maihiThings miodiflcatensa T INERMESLiOn M e ISl conténedrin B8uls 1502,

St rept . ' 1629, .S i 7

St 1 ont acocouitn RUFTRRL S psnte GRRTRAT SR B EMRAER S Ut cori 120
(Acr AB- )15 ThRhdobenase. Tﬁéﬂm&&ﬁéggﬁtwme&a&lh%r (Mdeludeas: #etgym ned as the
| owest concenttratron of -14 WO 037077913 PCT/ US03/ 07509

concentration. The reaction is triggered with the addition of 10 nM Defl enzyme,

and absorbance is monitored for 20 min at 340 nm.

Antimicrobial Activity Assay

20 Whole-cell antimicrobial activity was determined by broth microdilution
using the National Committee for Clinical Laboratory Standards (NCCLS)
recommended procedure, Document M7-A4, "Methods for Dilution Susceptibility
Tests for Bacteria that Grow Aerobically" (incorporated by reference herein). The
compound was tested in serial two-fold dilutions ranging from 0.06 to 64 mcg/ml. A

25  panel of 12 strains were evaluated in the assay. This panel consisted of the following
laboratory strains: Staphylococcus aureus Oxford, Staphylococcus aureus WCUH29,
Enterococcus faecalis 1, Enterococcus faecalis 7, Haemophilus influenzae Q1,
Haemophilus influenzae NEMC1, Moraxella catarrhalis 1502, Streptococcus
pneumoniae 1629, Streptococcus pneumoniae N1387, Streptococcus pneumoniae

30 NI1387, E. coli 7623 (AcrABEFD+) and E. coli 120 (AcrAB-). The minimum

inhibitory concentration (MIC) was determined as the lowest concentration of

- 14 -



conpound that inhibited visible gromth. A mrror reader was used to assi st
in determning the MC endpoint. Al publications, including but not
limted twOopanents and patent applications, cited in thi ®CIas0s/6iseati on
are herein incorporated by reference as if each individual 5 publication

were specificall dindividyal]y indicated to be incorporated by
ref erence he‘iﬂé‘?ﬂ?%ag?l?%ﬁﬂgwqdu‘ﬁlueﬁ?wgbr‘% AU adgy AS VSRS 4S5 8n ful |y
di scl oses t hgdpyenk ingmvirdchyctig preferred enbodi ments thereof.

M

Modi fications and 1| aprovenents of the enbodi nents specifically disclosed
herei n are w t hi nAlllpgbEcipes,aficludieg bul dod Wnrigdad aatests awd phieat applicitionsher

el aboration, .it .is.believed that one. skilled jn the art .¢can, .usi t he
or ecedi ng | GAGEAR PRiF eRrCiTiEEipR 2 Derdt [SREBRe] W B EReY 15t Sk ikoEe
extent. Ther ﬁE&i&Ne@%?érg?{iﬂly AR FidRhS MR dee BE tdegshrateq Bpr el y

illustrative and not a | atron of the scope of the present invention in
any way. Theeferbmdihemm ss thbughhllyseeiotthon i n whi ch an  excl usi ve property

or privilege is clained agre defi s follows 15 -15 03/Q77913

PCT/ US03/ 07509 v@éﬁ% e dpserpagn i‘qﬁij @selwe&&mm@l@a&%\\f@%@rﬂt{% I§€rmul a (1)

O ~NR2 SNZE enel e Rl onsi stin

of CL- Coal kT PLIPs i fhershe Modiacont P RUREHRRats AL gD = 1

consi sti ng afpetiyidalbygéinclose-HEBeh kinel withid tibadclopd 8f the folldviNR4e]aimC( Wjitkbyt

C2- 4a1kyINR3R4, Cl-3al ky1C(O) NR3R4, Cl1-3alky] C(O) Ar', C2. 3al kyl NHC( O) NR3R4,

C2-3 al K N byl bO . B %eaquz@ci%mﬁ skiied ig thepit catb gsing S PIReeBHup

consi sting Ociesgﬂvgt@l?%ﬂie t(l}gg)f_leggﬂt!ﬂfxleﬁﬁon gk ﬁﬁlést%\%ﬁ&@ 'fﬁerﬁf%'fé the‘ﬁxaﬁ?légay be
t an ey

t aken toget her e nitrogen atomto ich 't are attached to
f orm a het erlmesia larectorbervgnythiedtas inserelp tilhwnativey amsius tai linnit e tbnwif tthe swope of 15 t wo,
or three substiutents selected fromthe group consisting, of Cl- ?Baa{nkyl,

aryl, C1 the present invention in any way. The embodiments of the invention in whic
exclusive property or privilege is claimed are defined as follows

15
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3al koxy (optionally substituted by one to three F), aryloxy, carboxy, oxo,
hydr oxy, amno, nitro, and cyano, or which nmay be optionally fused to an
aryl, a hwoasoamyd; or a second heterocyclic ring; Ar ispPsalusosesodromthe
group consi sting of phenyl, furyl, and thienyl, all of which 20 can be
optionally substituted with one, two, or three substituents selected from
the group consisting of: Cl-C3alkyl, CN, F, d, Br, and |I; Ar' is selected
fromthe gremaegensinedisag of . phenyl, naphthyl, furyl, pyridyl, thienyl,
thiazolyl, isothiazolyl, pyrazolyl, triazolyl, tet razol yl, imdazolyl,

i mi dazol i dihyl, Zoecmpgupdaesardingdabpynulahi azol i dinyl, isoxazolyl,

oxadi azol yl , th| adi azolyl, pyrrolyl, 2% and pyr| m dyl, all of which can be
optionally substituted with one, substituents from the group
consi sting of: Cl-Ceal kyl, Cl- %aI% )o 5C02R1, C(O)N(R1)2, CN,
(CH2) 0-50H, N2, F, O, Br |, CF3,RN 2, and NHC(OR1l; Ais selected
fromthe group of C(O)NHO—| or N(CHO OH; 30 Xis NH when Yis C(O, or Xis
CH2 wherY is GO or CGH. 2. A corrpounc( ccording to claim1l selected from
t he group consisting of.- -16 WO 03/077913 PCT/US03/07509 N [(S)-1-B
enzyl -4-pentyl -2, 5-di oxo-im dazolidin-4-yl nethyl]-N hydroxyformam de;
N[(S -1, 4- HS’r’ilzyI 2, 5-di oxo-i m dazolidin-4-yl met hyl ] - N hydr oxyf or mam de;
N-[(S)-1-BeRzyd seﬂedmﬂfyém%égrdhpxmshsmga)imli—ﬁfgaikﬂ Ch peikyyAd, ahdm(;droxyfornam

d

e oyt o R sTeoRd & P Gl borksiAE B b iR 0] LghuRy ! Of X -

|h - g 3, 4- J;ﬂ c hNBroNEEQ R4, )C R4 8kliNRERA), ] ol CHPNRBRA; [Gres Ay IC(QAT, Co.
zlzr gig (2)r g%m(@ﬁH F\@%R%l ggz%% I;ﬁl\lﬁtﬁ@%@@atnh i 2alky1$02R4 r oxyf or mam de;

d
N-[(S)-1-Bi BA éhgﬂlecae iroratths group soRsjsting of ChrG&%llenPdazzﬁgiYﬂé{ RAANT et hyl ] - N
hydr oxyf or anléjRB Ar’, or R4 ma be taken together w1th R3 and the nltrogen atom to which

N-[(S)-1- Bﬁﬁﬁi ﬁﬁ?‘ff&%ﬁ% m?leg}‘locyghc nng w (i)chl 1g]ogt?§n%llly sug'stuuted with one,

yl met hyl ]
15  two, or three substiutents selected from the group consisting of Cq_3alkyl, aryl, Cq.

zalkoxy (optionally substituted by one to three F), aryloxy, carboxy, oxo, hydroxy,
amino, nitro, and cyano, or which may be optionally fused to an aryl, a heteroaryl, or
a second heterocyclic ring;
Ar is selected from the group consisting of phenyl, furyl, and thienyl, all of which
20  can be optionally substituted with one, two, or three substituents selected from the
group consisting of: C1-Czalkyl, CN, F, Cl, Br, and I;
Ar’ is selected from the group consisting of: phenyl, naphthyl, furyl, pyridyl, thienyl,
thiazolyl, isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, imidazolyl, imidazolidinyl,
benzofuranyl, indolyl, thiazolidinyl, isoxazolyl, oxadiazolyl, thiadiazolyl, pyrrolyl,
25  and pyrimidyl, all of which can be optionally substituted with one, two, or three
substituents from the group consisting of: C1-Cgalkyl, C1-Cgalkoxy, (CH2)g-
5COoR1, C(O)N(R1), CN, (CHy)o-50H, NO,, F, Cl, Br, I, CF3, N(R1)2, and
NHC(O)R1;
A is selected from the group of C(O)NHOH or N(CHO)OH;
30 X is NH, when Y is C(O), or X is CH2 whenY is C(O) or CH2.

2. A compound according to claim 1 selected from the group consisting of:
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15 N S)-4-Butyl-1|-[2-(5-chloro-3-nethyl-I-benzo[ b]thi ophen-2 .

yl)- Zi o§<o2 ethyl ] -2, 5-di oxo-im dazolidin-4-ylmethyl } -N-hydroxyformam de;

2-{ (S)-24wBusywi7943 [ (f or nyl - hydr oxy- am no) net hyl ] - 2, 5- di ox@Cirmisdaambe di n-
-yl } -N- (3, 5- di chl orophenyl ) acet am de; 2-{

I
f?d:zgﬂé: an |10BQ%?YP'\4 eﬂﬁé?‘ﬁaﬁé‘gﬁﬁ“ %’1 ‘?1“ % %)ﬁlyi@- [(S)-4-Butyl- |
- (2- nor phol iHy4 mvvrforéxaﬁydq,-z 5-di oxo-im dazol idin-4-ylmethyl]-N
hydr oxyf or maxr[@g-1 4—D1benzyl—2 5- dloxo-nmdazo idin-4- lmeth]% 1\%h droxyform
hy B/ Ui OXO aIa'lZOHdln 4-
y; En(ets %y|1] ( ﬁﬂﬁi@ﬁ glfgr ankéﬂ%@é gﬁ?pxggngde}zohdm 4-y1metf1yl] N-hydroxyformarmde

(S) - 4- Buby| NH(S)2c5-Dydxvyhpenty Biphen y T inidazb T din 2f- FinQxiey qNLdazol i din-1-

| met hyl } be . @ pharmaceutically acceptable salt thereof. 3. A
)r/ret hodym}; t?@a %P{ﬁ%n%g”%t erial infection by adm nistering to a subject in

30 need of thé@t)%Bmtyh 1¢3 Apticid droalsmay 263 dioao dinddazolidin=4L 1methyl]-N-
hydroxyformamide;
N—[(S)-4—Buty1—2,5-dioxo—1-(2—oxo—2—phenyl—ethyl)-imidazolidin-4—ylmethy1]-N—

10 hydroxyformamide;
N—[(S)—1—Biphenyl-4-ylrnethyl—4—butyl—2,5-dioxo-imidazolidin—4—ylmethyl]-N—
hydroxyformamide;
N-[(S)-1-Benzyl-4-cyclohexylmethyl-2,5-dioxo-imidazolidin-4-
ylmethyl]-N-hydroxyformamide;

15  N-{(S)-4-Butyl-1- [2-(5-chloro-3-methyl-1-benzo[b]thiophen-2-
yl)-2—oxo-ethyl]—2,5—dioxo—imjdazolidin-4~ylmethy1}-N-hydroxyformamide;
2-{(S)-4-B utyl-4-[(formyl-hydroxy-amino)methyl]-2,5-dioxo-
imidazolidin-1-y1}-N-(3,5-dichlorophenyl)acetamide;
2-{(S)-4-Butyl-4-[(formylhydroxyamino)methyl]-2,5-dioxo-

20  imidazolidin-1-ylmethyl}benzoic acid methyl ester;
N—[(S)-4-Butyl—1-(2—morpholin—4-yl—ethyl)—2,5-dioxo—imidazolidin—4—y1methy1]-N—
hydroxyformamide;
N-[(S)-1-(2-Benzofuran-2-yl-2-oxo-ethyl)-4-butyl-2,5-dioxo-imidazolidin-4-
ylmethyl}-N-hydroxyformamide; and

25 2+ (S)-4-Butyl-4-[(formylhydroxyamino)methyl]-2,5-dioxo-imidazolidin-1-
ylmethyl }benzoic acid;
or a pharmaceutically acceptable salt thereof.

3. A method of treating a bacterial infection by administering to a subject in

30  need of treatment a compound according to claim 1.
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