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pr ef e emy;mbhtibn\@ehblle 60/874,099, fiRA Ak £ LoD thel cBni@fis SFWhIED IR v%her ein the
target enzyne |s expgressed as conpared to an 17 Oct ober 2006 03/ 088913

PCT/ US03neetepsated qenseriin thopspeat disclosireabsent, as in an i nfected cell .
Because the conpounds do not require a targetl ng agent, they can be
directly utilized, topically or systemically. ECTA nolecules do not, in
nost instances, yield cytotoxic products spontaneously (w'thout target
enzyne activation). They are EBCHN&MQEM ably activated

The present invention relates to the ﬁeld of Enzyme Catalyzed Therapeutic
10 Activation (ECTATM)_therapy and in particular, ECTA therapies specific for
' microorganisms that express Peptide Deformylase (“PDF”).

BACKGROUND

_ Throughout this disclosure, various publications are referenced by first author and
15 date, within parentheses, patent number or publication number. The cbmplete
'bib]iographic reference is given at the end of the application. The disclosures of these
references are hereby incorporated by reference into this .(iisclosur,c to more fully describe
- the state of the art to which this application pertains. |

Enzyme Catalyzed Therapeutic- Activation (ECTA™) therapy is a novel
- 20 technology that provides unique prodrug substrates for target enzymmes. Unlike
conventional therapies, ECTA prodrugs neither inhibif nor irreversibly inactivate the
target enzyme. U.S. Patent No. 6,159,706; PCT/US98/16607; PCT/US99/01332; and
PCT/US00/20008.

Target enzymes convert the ECTA prodrug into a toxin preferentially withir_z the -

25 targetcellor in an environment wherein the farget enzyme is expressed as compared to an




5 by non-targeted enzynmes, as this nmay result in toxicitly Qeteberd®0@li seased
or non-infected tissue. Table 1 summarizes the characteristics of ECTA
nol ecul es and enzyne activators. Table 1 Characteristics of ECTA Target
Char actghiosbdses Of ECTA Prodrugs Enzymes Infectious Must be .
pr esent on? ﬁﬁst be abI e to get into cells (by itseF&lﬁE&ﬁﬁgsltarget cells
as,prodrug). bacteria, fungi, etc.). The enzyne

| udi d ,
Shoul o BExdRaRBORGS & PesbSios 36 inaadaeuiinth Hegauss he porpagdedascty.  Mist
pr ocess requireheapdting biat, tﬂe?%ﬁi'@étﬁ%cﬁ}uﬁlgggﬁ&}t%g&g%g{ ,}%‘?‘%ﬂgﬁ ducts forned from

the natural substrate (an ECTA nol ecul laction nust be
into cytot OXECTaRASIb@%s dd A6, SR &gﬂﬁgﬂ& ver, the ECTA renmin
in only has to_be S|1gn|f|cant W t resdgc{l%&élggréﬁl € form until

act i vat ERPTIARePly (iitho pEgdt PagyineyciiNationle Theyaremdidolappreciitdy dtivged enzynme. The

t [ h h hi gh degree
of "o pacy PRl oA hiE Bl bl Bilbricittie Abutibcesc e ORIHEE Ly | S0

t ar get edismnz Yatds 1 airhrharizgiithe ohat et isaes ITECTANNbIEcuTRAR4 g non-targeted
enzynme |€%va{:cept able if the product s) are not cytotoxic. . Miust not be

i nacti v& y the ECTA Mist not inhibit or deactivate the nolecule, _
internediate(s), or the targeted enzyne. product(s), of the reaction. 10 In
cases of bacterial, viral and fun'géhleilnf ections in plants, people or

agr i cul t ur Pfia¥actirFRGToF BOTA T} Te IPcies &@bfW* esent 1n the

pat hogeni d Bga& SMs, but .a ent I 1 are 8 off potenti al

ECTA t ar gqtinfeftibNd WiScaser st B vt ! the enzynes

i nvol ved, [hHaugseQslly(ideR&Rs &ﬂ%ﬁ%ﬂ?ﬁl bag y;%t Her%lb %ﬁm 5%%{5%{ nt'q and not in

- manmmal i an %@&t&@ﬁ@%tgxmn%e%h&hﬁ thesi s of “essential " lam no 15 acids
- am no agivdfeceRRat fcﬁ\%nﬁﬁde& veRARel synthesize and nust ingest |[with food.

Nel son and pathepenicib? 72) ] 5 S

Must process a molccule that resembles | At least one of the products formed from

the natural substrate (an ECTA molecule) | the enzymatic reaction must be

into cytotoxic species. The resemblance cytotoxic. However, the ECTA remain in

only has to be significant with respectto | inactive form until activated by the

the specificity of the enzyme/substrate target enzyme. The compound must

interaction and the ability of the enzyme | have a high degree of specificity for the

to process the subsirate intracellularly into | targeted enzyme, although conversion by

toxic species, a non-targeted enzyme is acceptable if
the product(s) are not cytotoxic.
Must not be inactivated by the ECTA Must not inhibit or deactivate the
molecule, intermediate(s), or the targeted enzyme,
product(s) of the reaction.
10 - In cases of bacterial, viral and fungal infections in plants, people or agriculturally

. important animals, metabolic pathways being pfesent in the pathogenic 'o.rganisms, but
absent in the host are a source of potential ECTA target enzymeﬁ.' For example, some
pathways, as WeH‘ as the enzymes involved, have oniy been found in bacteria, fungi and
plants and not in mammalian cells. One eﬁample is the synthesis of "essential" amino

15 acids - amino acids that animals cannot synthesize and must ingest with food. Nelson and
Cox (1972). .
Another example is Peptide Deformylase (“PDF”, EC 3.5.1 .31) which catalyses
deformylation of N-terminal N-formy! methionine in 2 growmg polypeptide chain.
Meinnel (1999). The enzyme is present and active in bacteria (Meinnel, et al, 1993), but

- 20 hasnot been reported to be present in mammahan cells. Sequences homologous to




Anot her exanple is Peptide Defornylase ("PDF', EC 3.5.1.13Dctakhi 2086 cat al yses
defonnyl ation of NNtermnal N-fornyl nethionine in a grow ng pol ypeptide
chain. Meinnel.(1999). The enzyne is present and active in bacteria

(Mei ””eﬁoo%sfs?iss’ 1993), but 20 has not been reportedgtrcq,ggg:gﬁg sent in

manmal i an ce Sequences honol ogous to 2 17 Cctob 03/ 088913
PDF sequences have been recently found in nmamal s

PCT/-US03/ Jt%’%i%. 1:bact erial PC ]
but t hei’f® DFrseaienses hayedeen rrenslufound iy mammm)s bt their ex4c2H@6kon iand ( 2000b) .

Because vk 13 FBore Set A0 (20864) ' umans it has been used as a target for
anti bacteri al drgg%, rmsttl y Iglgl\égl(irgrqggrtors. Dithiols can act as

nﬁn- speci f i cBeppse the ¢naymbistot activy indmatads imhsilfwn?éed%%f ot Or O]lc.I.pS with

the acti el ' | .ago ,,et al. (1997). In case of 1,2-'or

1,3- di faﬂhﬁjoa?{s?ﬁg si%&hg&?’?&%ﬁﬂgﬁbﬁﬁomwtaﬁW‘@P‘éﬂ? PBE active site

take§ piabdiitorshycrobmlinativn of ulthydiiaibis Rith @ SuVPIRGIAA il N0S, T espectively,
or

each contai ni 1 tal -sul fur bonds, accounts Is effect. A

rati ona ngia%gﬂﬁﬁ (1557 Tn snssiof A12- pi hi-ditriokeaslon exiractionsel themetal

mechani gonfas @ acthl bi i . ral . structur.e o

HS- CH2- -CH( Ra) - CONEY éﬁ%ﬁ*%mc%‘%ﬁ‘ﬁ@'@éﬁﬁ@tsﬁﬁﬁ PodBis °r?‘1"’4 B9t i nal

i nhi. bi t BiEPeciVeyeach dontsiningtwol mésaleuifurinade seeantafor BifefR@i oUp as an Ra, Rb =

-(CH2)3-NH { = . R, .is .2-papht hal ene. This conmpound act's as a
corrggt i tB b;e%%ﬂ%l@?%ﬂinpw&fﬁméﬂ 185 Pt toygelesbiarebppismebesed| . (2000)
-dest@ i bBPFanlskitaresf thé general suepluk HS-CHY OIRRMSORHL g S1%.related to
t he kno¥¥n 3(2@05 Iest%rem’,c_ thyropfg{gi C aci dofﬁ%{r%ﬁq)?% ~R‘f:'o % PDF.

Act i nonff 'Q@BPP@Balt"émb@réd%?Cbﬁﬁm BRribrary besisesess anintBu growp i ty i n t he
subnanofm K. NAISH- » R G20 I -and Pei 000) descri be
that 5' -dli{éggét i gﬂ'f]‘!zz der i%ﬁﬁ?l\)/é\gizb@d&fl%ggr oaheaoxf/'a |Sd‘f°r1i‘§?°m$£§1‘°gsa‘)§é‘ a smal |
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nol ecul EOEPsi bibkpuwithia Keof B-MdUr d) ) upon PDF catal yzed 20
nitoreqg in the reaction of.the

def ornyl at i - E- LU mat i.on was .
substrate ggjgag{k)? zaé%ggsz‘%"ﬁj figseiihes psprics ?’P ron-pephdic cpmprumdy gaclallyThe conpound
vastar sata b fhe laywn baticholedbrGloR thjroprodAeiltho R SEDY OF. hSidomif 0L
bacteri a. Potqe] % was not _increased by increased expression ot PDF i n
bact er i % RSP F? “oRLIeY Bhihites with gctivity il thy submwmolar K; range.
Chen, et al, (2000), =
. \ ‘ ,
Wei and Pei (2000) describe that 5’-dipeptidyl derivatives of 5-fluorodeoxyuridine
release a small molecule (S-fluorodgoxyuridine (5-F-dUrd)) upoﬁ PDF catalyzed
20  deformylation. 5-F-dUrd formation was monitored in the reaction of the substrate
catalyzed by purified PDF or E, coli crude lysates. The compound was marginally
cytotoxic (ICso > 100 uM) when applied to E. coli bacteria. Potency was not increased by
- increased expression of PDF in bacteria (using a PDF-overexpressing strain). The -
compound was slightly more effective (ECs0 = 50 uM) against gram—posfﬁve
25 microorgansims.
Additional inhibitors are described in Apfel et al, (2000), Apfel et al. (2001a),
Apfel et al. (200 1b), Clements et al. (2001), Durand et al. (1999), and Chen et al, (2000).
However, 2 compound or agent that is selectively and effectively activated by PDF to a

toxin has not been described. This invention satisfies this need and provides related
30 advantages as well. |




conpound was slightly nore effective (1C50 = 50 M agai ndtOHPamPdsi tive 25
m croorigansinls. Additional inhibitors are described in Apfel et al.
(2000), Apfel et al. (2001a), Apfel et al. (2001b), Cenents et al.
(2001), Durand et al. (1999), and Chen et al. (2000). However, a conpound
or agent that_iS5S&l lvely and effectively activated by PDF to a toxin
has not been BW@&%Wﬁ% satisfies this need and provides
rel ated 30 adWanfirghaspestolibe|present ivelipnoiere BOR6vid& SCoEPORR] BEVIGHE

| NVENTI GQNe lsBu@udel:r St aspect of the present invention, there is provided a
conpound having the structure: ~_ R3 3 Bz /Linkers dn Rl B, B3 g4 A2 R4
~R5 wherein Rl, R2, are each hydrogen and R4, and R5 are independently the
sane or different andftare #gllcted from fghe group consisting of hydrogen,
a substituted or unsufpstit@pd C5-Cl4, ar aromati c or heteroaromatic;

and a substituted or sat utlat ed gripggsat ur gi,gd C1- C6 al kyl ;
wherein R3 is sel Rt'ed frb. ' /rfg o} a\éuﬁstl uted or

S
@
oo

unsubstituted aryl, aromatic off heterfaromati’c; and a Substituted or
unsubstituted, saturated or unsafuratg 5Cl-CG al kyl and - CH2- CH2- X- CH3,
wherein X is selected fromthe group consisting of - 0-, -5-, -NH, -NR6-,

and - X e R6 is a lower alkyl; wherein A and A3 are independently
t he sgn—@hgf&gﬁ#ﬁ Brefe each hydeogan and e, andos arecindependentignhé shimedhrof =0,

=S, =NHiffeleftAndodre g7t r i en,or, a Cl-C6 al kyl: wherein
A2, is selected From 1 heedg?g@ptﬁggﬁ%‘fﬁs%g&%ﬁ Og@yd[_"&e"zﬂﬁu@w OEN-R3, or
. fc]g Rg)q‘gm,wm&s&n.m, aR]?na&mdrh ﬁétemremanaeepﬂ{wgasét;tu%ag,,sane or

iffer ; rom group consisting of hydrogen or a

Cl- C6 al k?/l; e@eﬁ%ﬁ%@’éﬁa&?&ﬁf??gﬁ?&% group consisting of - 0 -, - S
-, -NH or -N(R1,)- ‘ ‘

wherein Rs is selected from_the group consisting of a substituted or unsubstituted aryf,
aromatic or heteroaromatic; and a substituted or unsubstituted, saturated or unsaturated
C1-Cs alkyl and —~CHz-CH2-X-CHa, wherein X is selected from the group consisting of —
O-, -8-, -NH-, -NRg-, and -CH,-; where R; is a lower atkyl;

wherein As and A3 are independently the same or different and are selected from the group
- consisting of =0, =S, =NH, =N-OH, or =N-Ry, where Ry is hydrogen or a C4-Cs alkyl;

wherein A, is selected from the group consisting of =0, =§; =NH, =N-OH, =N-Rs, or -
C(Rg)( R10), wherein Ra,_Rg, and Ry are independently the same or different and are
selected from the group consisting of hydregen or a C,-Cg alkyl;

wherein By is selected from the group consisting of -0 —, — S — ~NH-or —N(R1-1)—.
wherein Ry is selected from the group consisting of hydrogen and a C1-Cs alkyl;

wher_ein Bz is absent or is selected from the group consisting of — 0 -, —8— = N(Rq2),
or — C(Ris) R4}, where Ry, R13, and Rys are independently the same or different and
are selected fram the group consisting of hydrogen or a substituted or dnsubstituted.
saturated or unsaturated alkyl, wherein when B; is —-N(R12)- or -C(Rys)( R14)-it can be
‘additionally joined through Rz, Rya, or Rutd R4 or Rs to form a eyclic structure;

wherein the fragment - B,-C(Re}(Rs FC(=As)—inits entirety is proline;

4




wherein R' is selected fromthe group consisting of hydlb6§eRPe#80& C1- Cs
al kyl;  wherein B2 is absent or is selected fromthe group consisting of -

0 -, - Svherein BYifaBdent ofis selegéa frorh U{a%;gé))up c?ﬁ%%t %}2 R13, aQ)q gare

i ndependent |y the sane or different are se RS f'romthe group

consi st i35G WRelydvareln R insalewed fromitbe geupwensisting ofydwgen sad arGit@¢ or
unsat.ur aedl al kyl, wherein when B2 is -N(R 2)- or -C(R 3)( Rl4)- it can be
additionally joi ned through R12, R13, or R14 to R4 or R5 to forma cyclic

structur f.ra R4) ( R5) - C( =A3) inits entirety is
pral i ne%eﬂg‘qg %c%}ﬁsﬁgfo % {)]aqé'f‘)@?ﬁ’ %0 %C%ﬁ'ﬁg ofr Qs 58 cthRelnom t he
group Cmﬂl—@ﬂma(mfr)— énd wheref R1saﬂﬂR1N.ﬂ|B mdébfende @15)same‘6f98ﬁf§+éht RLS is
B4 15 aBdare bored BRTine St conty g%?g%“@%&qb%‘g%b%? on g
B4 is absen | -, - -, -
N( R6) - Unalm#tmd?ésaturatéﬂl@euﬁs)éturawﬁcmmﬁl i R16 and R17 are mdependently
't he sarre or different -and are selected fromthe group consi sting of

hydr oge Hgi} substituted, saturated or unsaturated Cl-C6
al kyl ; W gﬁeg?%ﬁa é%&%gg%h (Eltcel ess Ilnker and wherein a toxin is an

agent that is toxic upon activation by an actlvati ng enzyne wth the

pr ov! SOafd@horelia toki 1 draddfl that SR GRRPAMNESH BiPan Sbalg Rt | Ve of
anal og reof. In a second aspect o ese I nven % here is
provi de‘ﬂ'"éﬁ'@ ¥ige thad the togiays et %@l%ﬂwwuﬁ@.@s any tenivative boeralogd a

carri erthetddf.a th| rd aspect of -the present invention, there is provided a
use of the conpound as defined above in the manufacture of a nedi canent

for inhibiting the growh of a m croorganismthat expresses peptide
def or nyl ase. In| & sgednslupspiclagipibet present lirnveptiars dherei is\peoMidegina colvppsitiors pr ovi ded

an i n. VidrioFld\Qhndl Al ob defHellabbitnd kLA Lherapeutic agents.

conprising: (Q) cont acting a mcroorganismw th a conpound as defined above
under conditions that favor the incorporation of the conpound into the

m croor gani SR a aARY (RpedScratrbNsrelOTt RENGBA, merepff earé\}f&e%t b OkeObf the
m croorgani smin conparison to an untreated sanpl he m croorgani sm
compound as defined above in the manufacture of a medicament for inhibiting the

growth of a microorganism that expresses peptide deformylase.

In a fourth aspect of the present invention, there is provided an in vitro methaod
for identifying potential therapeutic agents, comprising: (a) contacting a microorganism
with a compound as defined above under conditions that favor the incorporation of the
compound into the microorganism; and (b) assaying for amount of proliferation of

microorganism in comparison to an untreated sample of the microorganism.

in a fifth aspect of the present invention, there is provided a method for
identifying potential therapeutic agents that inhibit the growth of a microorganism
expressing peptide deformylase, comprising: (a) contacting a first sample of the
microorganism with the potential therapeutic agent, (b) contacting a second sample of
the microorganism with a compound as defined in the first-aspect, the contacting steps
(a) and (b) being performed under conditions that favor the incorporation of the potential
therapeutic agent or compound into the microorganism; (c) assaying said first and
second samples for inhibition of growth of the mi¢roorganism, (d) comparing the ability of
the potential therapeutic agent to inhibit growth of the microorganism from said first
5 sample with the inhibition of growth from said second sample; and (e) selecting those
potential therapeutic agents from said first sample assay which inhibited the growth of

the microorganism.
4a




In a fifth aspect of the present invention, there is prdViQEhe2088t hod for
I dentifying potential therapeutic agents that inhibit the growh of a

m cr oor | xpressi ng. peptide defornylase, conprjsing. contacti ng
a fi rst@rgf% eglf(;f the mcroorganismwth the potentig&’pﬁ'é?gggieut I c agent,
(b) contacting a second sanple of the microorganismwth a conpound as
defined in the first aspect, the contacting steps -(a) and (b) being
performed un [ tions,that f L.NC L QF tenti al
Pher apeat i ¢ TEen Bl 1l BBl BoahBiB R hlhfthe g o0 1 &
first and second sanples for inhibition of growh of the m croorgani sm
(d) conmparing the ability of the potential therapeutic agent to inhibit
growt h of the mcroorganismfromsaid first sanple with the inhibition of
grow h from said seco sar%n@g' and (e) 3I' ecting those potenti al

t herapeutic agents fr sai dfflrst sanpl gf"assay- whi ch inhibited-the growmth
of the mcroorgani smil 4a 17 Cctobgr 2004| WO 03488913 F$5h, US03/ 11981 I n
one enbodi nent, t [ ovindee a? ru Apounth I ng the structure:
tRs 3 Bz Linker oxi'n R dl1 B3 R4 Rs*wherein the toxinis a
cytotoxic or antibiotic nolecul s rel eased upon activation by an
enzyﬁe, ot her than 5-F-dUrd, err), R2, R4, and R5 are

i ndependently the sane or different and are selected 10 fromthe group
consi sting of hydrogen, a substituted or unsubstituted Clerr)-C(err)
aromatic or . Whergindhestaxisisa ¢ytotexio or antihinbic exoleshlerilydt isstlessed ngon '

4- hydrow@&g{ﬁggﬁj%g%mqmg%&ﬁ%mt hyl ene, etc.); and a substituted or

unsubstitut d or unsatu eéd Cl- C6 al kyl (for exanple:-nethyl,
et hyl, 3-hydwhersinRe84 Ry, 3ndiRG e pidepoddently thesdid or Aiffordk Airb¥dlected
nggoxirgt htiél , etc.I?s; .1,5{@{; rein R3 is selected fromthe group consisting
of a subfortEEeYP 6" 15HeE, £ & subgtifited gramgibstifaied Codnawematic qrf or, exanpl e:
pheny| magdihRititic (ot SaRpRIFiAYIAf ene, 4-hydroxyphenylmethylene,

imidazolemethylene, tc.); and a substituted or unsubstituted saturated or unsaturated Cr-

Cealkyl (for example: methyl, ethyl, 3-hydroxypropyl, 3-aminopropyl, N-methyl-3-
aminoethyl, 2-methoxyethyl, etc.); . -
15 whereinR; is selected from the group consisting of a substituted or unsubstituted
. aromatic or heteroaromatic (for example: phenylmethylene; triazolémeﬂlylene,
thiophenemethylene, ¢tc.), and a substituted or unsubstituted satvrated or unsaturated C;-
Cs alkyl (for example: ethyl, propyl, 2-hydroxyethyl, etc.) and —~CH,-CH,-X-CH,
wherein X is selected from the group consisting of O, S, NH, NRg, and CH,; where Rg is

20 a lo_Wer alkyl such as, for example, methyl or ethyl;

i

wherein A; and A; are independently the same or different and are selected fro
_the group consisting of =0, =S, =NI£ =N-OH, or =N-Rj, where Ry is hydrogenora Cy-
Cs alkyl such as, for exampls, methyl, ethyl, or methoxymethyl; o
wherein A; is selected from the group consisting of =0, =S; =NH, =N-OH, =N _
25  Rg, or =C{Rg)(R10), wherein Rg, Re, and Ry are independently the same or different and
- are selected from the group consisting of hydrogen or a C)~Cs alkyl such as, for example,
methyl, ethyi, or methoxymethyl; ' ‘
' wherein B, is selected from the group consisting of ~ O ~, — 8§ —, ~-NH- or —
N(R11)-, wherein Ry; is selected from the group consisting of hydtogén and a.C-Cgalkyl
30  such as, for example, methyl, ethyl, or methoxymethyl; | ‘
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t hi ophenenet hyl ene, -etc.), and a substituted or unsubsflf PGCRY 20% urated or
unsaturated Cl- C6 al kyl (for exanple: ethyl, propyl, 2-hydroxyethyl,
etc.) and -CH(err)-CH2- X-CH3, - wherein Xis selected fromthe group .
consi stwodseend, S, NH NR6, and CH(err); where R6 igcgfisdniogiver al kyl such
as, for exanple, net hyI or ethyl; wherein Al and A3 are 1 ndependently the
sane .or different ﬁre sele ted from ,the group consisting of =0, =§

NH,. N-OH, or ‘Wﬁ?ﬂ LHigF 1§ ¢ Bﬁ?@ﬁ'&ﬁ’éhegpulhc@éléﬁlﬂg)ﬁ{@—al—w -such as, for

| e, Ni br,—~ ted f th
g;(glrjrg go @.g)??/ I (E(Rhgﬁﬂm}oeré?éi@Bng%ﬂkh_aré"ﬂﬁé@h&nﬁgtﬂéigﬁ EEO)e \qug;n oi ne

Rs, RO, ﬁﬁg%eeFFG‘éB@WMN}pW@m@h@o@nfofesﬂsﬁtu&ddr are sel ected
fromthemgﬁwﬁﬁltéa é({d?gmé?lhrﬂ é )rﬁo?eCl ?W[hg?{eﬁhgfih as, for

exanpl e, nethyl, et el ected fromthe
gr oup ohmr@wmgylo%-ammoprOPyIS%Nthywxmﬁd(e ﬂ,n-memm@étﬁylnetai Ivheisel ected from

oot BB SR R UGRS3 eaion oeishovd Barbebo s T
Consi S g o0 SRt th REEH 3 CRIRIGRENS Ro, mus

and R14 & e‘i‘q{ﬁ‘?ébsdﬁﬂlémqr?l’f%edmtl‘(ﬁroramlbg,erent and are sel ected fromthe

group consi styh&gings, iOMILRIE tituted or. bstl uted saturated
or unsaturat ed Cl-Cb a i ¥ ?fsargctg%(%&g & ENRCRYT tmgf’ﬁ i dr oxypr opyl ,

3- arfiOnopYEpwr - NRnskt Wiwreﬁ&msmd%tﬁyﬁom&e@édp%yﬁéﬂﬂgbfhﬂ&geﬁ andiherein  when

B2 is N R14 i an be additionally joined through R12,

R13 or %Wﬁlﬁh %1 %rgplf’d?%??ﬂ IqrEmg%O?‘%?thYe wherein the fragnent

- B2- C(R4)(RSWh@émMISabsmﬂotiESel&%dMﬁlegﬁ:ug Qﬂaﬁgpﬁ% _prt§| ne derivative
l eCte

or anal wherein-B3 is absent or is s e grodp consisting
of - 0 - NRe)g and —§(Rye)(Rar)npad wher GIHRN(MR)Ta;emﬂmemdmﬂﬂHésmeael ected fromthe

hmrg |, k I

?nrsg Epl C(aﬁt?dﬁﬁ §e1&Kengneg ﬁg\% qp\/\%né“gé‘?& ¥ e‘h‘lﬁém’f‘%@e‘{‘gr sgi(g(r:? eg from
t hel rO@pSlleiﬁEtﬁésatm‘gelbbrlmsﬁur-atedC1$saucy}su&KBG}‘gr,ex@qlﬂe metHlyREA)( BL7) - and
wher ei nnﬁﬁ%xﬁﬁ&hl?ﬂ are i ndependent ly the sane

wherein a Linker is absent or is a traceless linker and may be selected from one of
the following structures;

0O

a*u\i ‘

€ or

g'_'(c Hz)n

20

wherein n =2 or 3 and R is a lower alkyl such as, for example, methyl or ethyl
wherein Y and Z are mdependently the same or different and are selected ﬁom the

} 25 group consisting of hydrogen, lower alkyl, substituted or unsubstituted lower alkenyl,




different and are selected fromthe group consisting of HyHbgedodr a
substituted or 15 unsubstituted saturated or unsaturated Cl-C6 al kyl such

as, for exa nmet hyl , ethyl, or methoxynethyl; |nker is
absent Y 3f"‘ggzl:’tracel ess |inker and maybe sel ect ed frginﬁgér}g%o#
follow ng structures; O ---(CH2)n NRor 20 Y ZV\,herelnn-:Zor 3and-R

is a Iovwbstialt@d:rlm'distimbdIémraﬁwaﬂmubsﬁhmdayunsubshaﬁdmdryl gravpgrein Y and Z

~are inde I r di.f ferent an eselect fromthe 25 group
consi st i 5&%‘&% %PS“}@HP“ ocyglig roups, %Pg{t%][ @gﬂ)@f Ftuted | ower

al kenyl ,allfexy, foweralkylthio, halogen; cyanolﬁh@p&@&ﬁ@la?&)ﬂﬁfonﬁ@ﬂ%ﬂ&ﬁﬁ%ﬁ ‘

PCT/ US03/ 11951 | subst t ut or unsubstituted | ower al kynyl, substituted or

unsubst i O’Hﬁ??ndg‘imﬁ%]ﬁ& substituted or unsubstituted het erocyclic

groups, submtdnkléhfbdPhent RS HRER) AretiRibpb RISy 8ld@b or diR@éntahi it hi o,
hal ogen, cyano, nitro, carboxylate, sulfonate, alkyl sulfone,

al kyl sulstlxtedifomitee groimeduyistng of b substitutader andsbelitated €1 R Colowerdkyhr e
I ndepengg Q%r?hetr R R8T rRﬁAnfdfF%ré?Q‘i%d%pgnd%rnﬁy tr%esj, iffdrQip atnBeakQ F&Helﬂed

consisting of a substitlte uns Ituted I ower
f ur ther enfiodithe atoupmonamg@ regtlyl |and|é‘be’nd@htalf9fﬂteh embadigent, leaﬁﬁ & @ath aredH.

are selectgd i and H. el a further
_ enbodi nent, i E{t‘é eg'feig& ¥ ar'e: ‘1—&' 'R'gbl_g?né(v 3%%(% ﬁeﬁ"?d?ﬁls?r?%' the group
- CH2- msﬂnmxym@mlfwcxrmahweedm edurfheoembbdimgnio Ry is sehnsadsitdrmtheof oxygen,
~sulfur or nethylene. ‘In a further enbodinent, R4 is selected fromthe group
consi st |ng§1PG0n53$ﬁQBI Dﬁa substituted or unswbstibied, sarated oslatsmwxdo Colozvgr ur at ed Cl
1o G5 Ig cheal lklyl e't_ifurther eanodlmenttIQ‘,eis me y Iorrn?-Pt Alsl,%d'plro%ndngtca%l °h H

Al so pro can be
. compound

wherein R4 and Rs are independently the same or different and are selected from the
group consisting of Hand a subsututed or unsubstituted C; to 05 alkyl.
In another embodiment, R, and Rs are mdependently the same or dlfferent and are
selected from the group consisting of H and methyl. In an alternative embodiment, either
or both of R4 and R are H. ’

In one embodiment, the peptide deformylase ECTA compounds have the structure of N—

~ formyl-Met-Len-linker-prototoxophore.




~ conpound wherein R4 and R5 are independently the sanme orl7@ciober2888 and are

sel ected fromthe group consisting of H and a substituted or unsubstituted
C, to C6 alkyl. In another enbodinent, R4 and R5 are independently the sane
or di fIWPSHISBARd are selected fromthe group consi stBGES8¥INd net hyl
In an alternative enbodi nent, either or both of R4 and R5 are IL In one
enbodi nent, the peptide defornylase ECTA conpounds have the structure of N

formyl - Met Leu-1li nker-pnt ot oxophore, 6 17 t.ober 2006 WD 03/088913
PCT/ US03/ 1193‘1°'P%e'@ﬁed'@ﬁﬁ'omer%ﬁtp?“?%a%%ﬁﬁ&ﬁ%ehas the structure: ~Sd O

H HAO NOOCFI CNO Conpound # 2 In one enbodi nent, the conpound has

the structure: 5ol O Hl@\éo NB3024 I n one enbodi nent, the conpound
cl -

has the structure: 15

ZI ¢

Compomnd #2
In one embodiment, the compound has the structure:
5 .
rd
\ —
/I::]/f\s o
10

NB3024

In one embodiment, the compound has the structure:

P RINYS pacW.

20 NB3057




A D,

HOkz~l H O 20 NB3057 7 17 Cctober 2006 WO 0'3/%sipRer2§06

PCT/ US03/ 11981 I n one enbodi nent, the conpound has the structure: H/I\Ip
H 5 C 68 In one enbodi nent, the conmpound has the structure: 10 Q
VR LT

structure:

15 NB3103 In one enbodi nent, the co%ﬁﬁ?’ﬂﬁ%‘ t he

20 25 Wen toxin is abs

nt. c d is NB3145. 8 17 Cctober
2006 WO 03/@88‘9?9‘@@?1%36@?&‘1’9%“92‘%”@%%@\c#?nent, t he conpound has the

str U(_It ure:

10

15

25

gol / q b Weptoxinis absent, cqnmpound is NB3162.

8!

NB3068

In one embodiment, the compound has the structure:

‘When toxin is absent, compound is NB3145.




I n one enbodi nent, the conpound has the structure: Wl. MkisieberddeP® is

absent, conpound is NB3177. In one enbodi nent, the conpound has the

struct ﬁ@ﬁ:oyﬁﬁ}‘ H" ol / er Wien toxin is absent, conmpound is NB3144. |n one

enbodi compound has the structure: 1 0 15 VWU %L i s absent,

conmpound i s NB3165. Disclosed herein is also a nethod for inhibiting the

growt h of a mcroorgani smthat expresses PDF by contacting the

m cr oorgani s j : ' 06 WD 03/088913

PCT/ USOB/.119%%%@%@@%%%éé’?‘r?%gﬁ%a%@g%@%tra%be above. This nethod can

inhibit the growth of gram positive and gram negative-m croorganism e.g.,

S. aureus, S. epidermdis, K. pne@inoni ae, K aerogenes, and E. cl oacae.
R gt i n vivo. Further

ons of an infection by a PDF

poundadescri bed above. A "subject" is
defined herein and includes mammal s sfich as human patients. Disclosed
further herein is a conposition conprising the prodrug conpounds as

descri bed abdVken taxinisabsent; compovrtshiin NB3162. wi t h ot her conpounds or ot her
agent s, knownn ghe ¥hbodieRt 1fll RBYGHEHas RBLduGRL T €T 1N one embodiment,
the carrier is another nolecule or an 1 nert substance such as a plate or
colum. In an alternative enbodi.nent, the carrier is a pharmaceutically
acceptabl e carrier. Pharmaceuti capy acceptable carriers are known in the
art and described briefly above. j :

‘When toxin is absent, compound is NB3177. |
in one embodiment, the compound has the structure:

10
0
When toxin is absent, compound is NB3144.
In one embodiment, the compound has the structure:
15

When toxin is absent, compound is NB3165.
Disclosed herein is also a method for inhibiting the growth of a microorganism that expresses
PDF by contacting the microorganism with an effective o

ni stering or delivering to the




BRI EF DESCRI PTI ON OF THE FI GURE The Figure proposes a rda&clober 88henme for
PDF activation of the conpounds of this invention. MODES FOR CARRYI NG OQUT
THE | NeNd3idsh918\s used herein, certain terns may have prh@sisahdsaw ng defi ned
meani ngs. The singular form™"a," "an" and "the" include plural references

unl ess the context clearly dirctates otherw se. For exanple, the term"a
cel | " i ABPYH the gamposnd ag degeribepbave. Thicmetips gaminkibl ieorpWi A8~ The term

the T ecPbaiveR s BRART, hRxRai B, B PRTR BIRES BT e contial Iy of

when  upeemtoniadek. aveogenspasl B ichmenea Thisme¢thabisn bs pablicedbavitraseVingi ng ot her
el enent f. an essenti Lagni f4 . LhAlf aRinfddidabya
conposi t%Pgﬁn ‘(%%'sli:% “h |sg§%egﬁ%lgg+%tb5%¢?§ﬁ¥§tug\§ﬁ§ ts as defined herein would
not eXC'alldﬁ?éxFﬁ:ﬁﬁn RitkeoikRRA 8 alsibjeet by admittaingondelvedngioihd i cati on met hod

and pharmaceutical [y acceptable carriers, such as_phpspha uffered

sal i ne, %%éﬂ?ﬁ@hﬂ%‘@%ﬂfﬂlﬁ@wwﬁd&%@&q’E’E’thggo&glfﬁ'gl‘ﬁ &‘ﬁﬂﬁcﬁ excl udi ng

nor e ”ﬁ@{&' taﬁﬁ%hﬁi&? s%clpéshﬁfnahggfe?&i ents and substantial nethod steps
ering [ ' t

for admnis conposl tions hi s invention. Enbodinments defined

by each_of these transition terns are wthin the his i nvention.
1% 17 ?B'P‘E}B%ﬁ"d éﬂb%' heggi WW@O@WEﬁ%gff u%écﬁﬁ%\%g?ég% kyl, al kynyl ;

- or al kenyl™ means a straight, branched or cyclic group and unless

ot her wi described brend, alorerir én evinsignation with wthen coraprandscor offzer hgsnts, @wo1- C10), or
ﬁ; :ir gahl{\é/g{ lért%a% &%@oggredoénaﬁ!%t T Ilnvo%leyen?bocd\%rﬁe%%;]tﬁg %ﬁilﬁp %%P%%%H%%ecgz-cgsﬁd

rug alns a precursor or erivatl

‘phar maciaett iubstahos sttt iswupl@eedoliin, Skas bidasive babodifehi s cavitoisaxi ¢ to a

target cell as, conpared to the drug netabolite and,is capabl.e of being

enzy matihgemacputically gosenteblepartiero Rhamperptially aeeoptblosprics s KHOWIIPm . A
"COWO%H&M%d&écﬂH@{IEH&EPabBQe.”ean a conbi nation of active agent’ and anot her

conpound or conposition,” ITnert (for exanple, a surface, a paint, a
det ect abl e agent or :

BRIEF DESCRIPTION OF THE FIGURE
The Figure proposes a reaction scheme for PDF activation of the compounds of

this invention.

MODES FOR CARRYING OUT THE INVENTION

As used herein, certain terms may have the following defined meanings.

The singular form “a,” “an” and “the” include plural references unless the context
éléarly dictates otherwise. For example, the term “a cell” includes a plurality of cells, |
including mixtures thereof. o , E S

The term “comprising” is intended to mean that fhe compositions and methods -

. include the recited eletﬁcnts, but not excluding others, “Consisting esséntially of” when
used to define compositions and methods, shall mean excluding other elements of any
essential significance to the combination. Thus, a composition consisting essentially of
the elements as defined herein would not exclude trace contaminants from the isolation
and purification method and pharmaceutically acceptable carriers, such as phosphate
buffered saline, preservatives, z;nd the like. “Consisting of” shall mean excluding more
than trace elements of other ingredients and substantial imethod steps for administering
the compositions of this invention. Embodiments defined by each of these transition

terms are within the scope of this fvention,

10




10 | abel or a pharmaceutically acceptable carrier) or adfiGfebersd@e® as an
adj uvant or disinfectant. A "pharnaceutical conposition” is intended to

i nclude the conbination of an active agent with a carrier, inert or
active,wBRkidgst he conposition suitable fo[ di agnost%&mﬁmmfr apeutic use
in vitro, 1n vivo or ex vivo. 15 The term prophylactically effective
amount” refers to an anpunt effective in preventing infection in a subject
or plant i nf estlaweralkyl, Blignylesmalkepiid meacsalsihightabiaichad oegychdbgreuarri er” and

" bi ol ogi cal | t ahl jer" f t ' dj t that i
adm ni o B SFECPIEETHE Reiec e e vehGGR PR S BIPoR SR of this
i nvent i ogtmgﬁegl}v\m)pb&@gg&rﬁgﬁ%jglgﬂr@%oﬁﬁﬁjng@dugpcoI ogi cal 20 activity

ere

t hereof and is non-toxic, when adm ni st I n doses_sufficient to deliver
an ef f ect i velsspdihareip thetteran ‘peodser mpansspiapnws opferiygtivedomeofdar ri er s i ncl ude
i quigd. e ' s : L Lons, as well as
thosede cr Icgglgﬁgf(lj%@?@ge%%{&g@ﬁn%tﬁ%ﬂﬁ%rﬁsnsg%u | ca%ﬁ@lﬁg{g@gﬁ)abl e carrier

i ncl ude emparfl td the dagametobite phdisrcagablet df being erzampiieily actbaetions a phosphat e
buf fered salj He s&ll ution,. w?t er, and emul sions, such as an 25 oil/water or
wat er / oi TORETHEE L1 Hie AP {Bls types of wetting agents. The conpositions
al so can inC'Ald@nﬁJoﬁﬁbﬂ”ii@ﬁﬂteidé‘(ﬂdnﬁaﬁ&@éﬂﬁh&ﬂbﬁ%fadfﬁéa%hﬁm@&haf carriers,
stabilizers and adjuvants, see Martin, REM NGTON S PHARM SCI, 15th Ed.
(Mack Putsrmpowsi or compesifipn, ingtd (o5 gxample; asisies, @ paiat o deteeialle agsnkorgr oup t hat

repl ages 2 : : r nitrogen in a
SUBS | tultaﬁe)%gfggr)%%agg&&%%mﬂo* g‘%@%&%ﬁ#@ﬂ%&%’ %@ﬁ&%%f %ﬁ%@,d} al kyli genyl ,

al kyl cardisinfectamtl koxy, al kenyl, al kenyl carboxy, al kenyl oxy, aryl, aryl oxy,
al kyl aryl , al kyl,aryl oxy,, - OH, .am,de, carboxam.d carbo ul fonyl, =0,
26 s ek SpBmacriitaLaoRpbeiBi S B8P HRBYE Bie RLBRGHG oot ona I y
subst.i t ufcfige ﬁéeﬂgﬁithac%h{é)rﬁnert drlachive, kAR Bie c2RP&sItioABuRaMORE Qikgndsiiel/ US03/ 11981
SO3R, -SR, -NRR, -OH, -CN, -C(OR, - OR - -NHC(OR, -(CH2)"CO2R or -
(CH2), cmﬂwanm@emwo,omyoaw_wq’er ein R and R are independently H,

al kyls aryl  Ofne i@ptdbifboriomtiPeiiob i Hiotn rstths b Vil it GRkARAEEN OF a

Ty

carbon atom and one-o
preventing infection in a subject or plant infestation.

The term “pharmaceutically acceptable carrier” and “biclogically aéceptable
carrier” refer to a carrier or adjuvant that is administered to a host or patient, together
with a cmﬁpound of this invention, and which does not destroy the phalmacologiqal

20 activity theréof and is non-toxic, when administered- in doses .sufﬁcient to deliVer an
effective amount of the compound. Examples of suitable carriers include liquid phase
carriers, such as sterile or aqueous solutions, as well as those descﬂbed below. Examples

- of pharmaceutically acceptable carrier include any of the standard pharmaceutical
carriers, such as a phésphate buffered saline solution, water, and emulsions, such as an
25  oil/water of water/oil emulsion, and various types of wetting agents. The compositions
also can include stabilizers and preservatives. For examples of carriers, stabilizers and
adjuvants, ses Martin, REMINGTON’S PHARM. SCIL, 15th Ed. (Mack Publ. Co., Eastdn
(1975)).
A “substituent” refers to 2 group that replaces one or more hydrogens attached to
30  acarbon or nitrogen in a substifuted group, Exemplary substituents include alkyl,
alkylidenyl, a]kyléarbo;cy, alkoxy, alkenyl, alkenylcarboxy, alkenyloxy, aryl, aryloxy,
alkylaryl, alkylaryloxy, IJOI;I, amide, carboxamide, carboxy, sulfonyl, =0, =8, -NOx,
halogen, haloalkyl, fused saturated or qﬁsaturated optionally substituted rings, -S(O)R, -

1




associ ated hydrogen atons with an optionally substituted7ifstoberédd0®m 5 The
term"treating" refers to any of the following: the alleviation of synptons
of a particular disorder in a patient; the inprovenent of an ascertainable

measur eRBisess@ssoci ated with a particul ar disorder; @fydshRHdgtion in
m crobi al nunber. One of skill in the art can detern?n’gs\%ﬁen a host has

been "treated" by noting a reduction in mcrobial |oad or an alleviation

i N synpiSnR, -SRsMNRRE OH WG -CNR.cOCHAR, ISHCHAR; LH2YERaR Bceut i cal |y

accepta S prodrug qr, derivatiye" . pel at aﬁ?la utically
accept agbgz)ggbﬁmeg‘&@”q%ﬁﬁe?n% higren ]g%“%% Lergﬁdédrﬁp éng% g-{’e, éugﬁ as

et hanol afi§laryl OSulktitiesits €86 InéRiE wplabément 6fqacboncitont atdrope prsent i nventi on
whi ch, upon adm nistration to- a recipient, is capable of providing

(di r ect |agsogiated Arirpgesafas WBYAPHORAY § bsfiffed BefRAaim- o or an active
metagolite O&‘Eéf‘eﬁndﬂ@aﬁa 824 to aRRbE thE FBHing: the ¥vaiof 6f dywitdmses and

prodrugs are nose tRat I ncrease the bioavailability of the conmpounds of

this i naguatticolar dikerdersmie hatieot thedmprovemens obamaseeriginable meeBremetbhnmal  (e. g., by

al l owi ng_an. orally adnmnistered c : r aidsingsor bed into
the bl o%ﬁﬁocﬁ?%dmtilh@@agﬁﬁgﬁ‘il Ot} ?rvaerr&g/%gwﬁr%&ogg} Ig%tﬁ%(r:'o mpound to a

* bi ol ogi GRd arc@RABkiMBAwhéEa Bost hdsheertieitad "dy dojinpheadiationyrsmisngbial Sal t s of t he

conmpounds of ‘the present inventi on@HB“ége erived frominorganic or 20
or gani c leadi o gn allgyiatign ExsymplospRAsoste &R | ude hydrochloric,

hydr,gbromi c, fed garm hnidd BLAN bfodnizWRBédvativeTabigesto apnosphori c,

gl yclgl ic, | ag'??lt:e?ﬂsdg | cieﬁuf:l%ﬂlglﬁ%cﬁ%?c,ﬂt’ol ufegne- p-sul fonic, tartaric,
acetic, phimaceiticatiyt deosptable saltrssier, etiet salcofiah elen, solvat swahas cthiolei ¢, nal oni c,

napht hal ene- 2- sul f oni.c and benzen , LG aGihds. iBlafSn toSuUch as
oxal | o SRS b caRaR O BR R AR A uihiaon oTu
enpl oy ed, felpimeis 2apablel providisyy(didéctly of indirerslgf atongwundividhisbuertioasrin -

obtai ning the conmpounds of the invention_ an heir pharmaceutically
accept alAnectvsracteholite qr sepicyg thegeof. é’@é‘i‘&’:‘kaé]é’ fyir E%at‘i"ﬁ%“ﬁag‘%mﬁ i netal
(e. Gy  SRG.WH ; ' 12i§ ok k irfventtbn whERGRAST UM)

hyd?ldsxi csltgg%elﬂ%un’{'%%cg;ﬁé%gﬁvpagﬂir@gog)#ﬁgfgrﬁﬁnﬁhg%t V\herntfi_n Wis Cl. 4 al kyl
and THAMogripewnis are-z@mitistehed so,amparhmbl (2.g3 bysllsyydng:en @y adgimsicrady| es of saits

i nclude: acetate, adipat | gl ha :
benzene PRSI 18 be ROy e ‘ﬁ{yél,%s‘%%etﬁﬁtgg fe Eﬁ(gol%? Irng‘%@?h %‘%ﬁ%‘ﬁ?&%‘*@f ofthe
canphor spakdnpesiyund RY-HiolpginAl 20Parmpndeat, ¢he tethiglon uphetis, sysiodkcy | sul f at e,

et hanesul fonate, fumarate, f]ucoheptanoate, glycerophosphate, hem sulfate,
hept anoat e, haltapighe eompopadsafiegrssgl invention thay be derived Eﬁlm Bl Hafic of

20 organic acids and bases. Examples of acids include ‘hydrochloric, hydrobromic, sulfuric,
nitric, perchloric, fumar'ic, maleic, phosphoric, glycolic, lactic, salicylic, succinic,
‘toluene-p-'sulfoni.c, tartaric, acetic, citric, methanesulfonic, ethanesulfonic, fonnic,
benzoic, malonic, ﬁaphthalene-.‘l—sulfonic and benzenesulfonic acids. Other acids, such as
oxalic, while not in themselves pharmaceutically acceptable, may be employed in the

'25  preparation of salts useful as intermediates it obtaining the compounds of the invention
and their phannaceuticaily acceptable acid addition salts. Examples of bases include
alkali metal (e.g., sodium) hydroxides, alkaline earth metal (e.g., magnesium}) hydroxid_es,
ammonia, compounds of forﬁmla NW.*; wherein W is C;4 alkyl and THAM (2-amino-2- - k
hydroxymethyl-1,3-propanediol). - |

30 Examples of salts include: acetate, adipate, alginate, aspartate, benzoate,

benzenesulfonate, bisulfate, butyrate, citrate, camphorate, camphorsulfonate,
cyclopentanepropionate, digluconate, dodecylsulfats, ethanesulfonate, fumarate,

flucoheptanoate, glycérophosphate, hemisulfate, heptanoate, hexanoate, hydrochloride,

12




12 17 Cctober 2006 WO 03/088913 PCT/ US03/ 11981 hydr obr d&iQ¢tebendP8# oi odi de,
2- hydr oxyet hanesul fonate, |actate, mal eate, nethanesulfonate,

2- napht hal enesul fonate, nicotinate, oxal ate, pal m)at e, pectinate,

per sul fphGsoReigNY! proprionate, picrate, pivalate, ﬁ@hﬁ%%ﬁ, succi nat e,
tartrate, thiocyanate, tosylate and undecanoate. er exarrp} es of salts
I ncl ude anions of the 5 conpounds of the present invention conpounded with
a sui t abhplrglaoinisle, kydodiodide, Mhagdroxysthandselfonaje, IacihibLék(lﬂeat@,, and N\Werr) (err)

(wherein Cl-4,al kvl .gro For thera use, salts of the
comound?%ﬂ%%é%gwﬂh&ﬁ W"PF“%%"X% ﬁ'@b"é%tl?e&ﬁﬂ““lt? accept abl e.
However , p&allfate, pﬁengrpr@ﬁow piaﬂﬁeeﬁwatatecﬁrogfo@at@@ﬁbcnﬁwms@ut ically
accept abl e may al so find use, for exanp in the preparation or 10

puri f i cattiesHanse: WsyAs @E‘G‘Fﬁﬂeﬁ?l‘)tharc@éﬁipkﬁ) a&ﬂﬁﬁ‘é@ﬁ@@ﬁ"f@? use to reduce
m cr obi alom ) fib&Sirdhd Ehehﬂn@nﬁ&ﬁ&m Eﬂﬁdeﬁ%ﬁﬂashﬁ% Tdch ®4¥, Litndi cates a

spacer or onnector et ween of a -sing ecul e such t hat when
a partlcNIHar,ambNWm wmwama@rgrom t wo parts of the nolecule, the
connect or Whlg dﬁs st gft dtot @ Z&cond art of tﬁg nmol ecul e, 15
elimnates | [ 333?3 ng’cs B G QORI oL The prfse %ﬁ’ﬁ‘ﬂﬂog ¥ H de Groot et

al . (200ffardaceufiblly aéaptanle. 4HoﬁaaﬁsaﬂsQ£acﬂ1@1dtba§e§wh&hfaﬁCﬂonve amount” is to
i nclude therapeytically or .prophylactically effective amounts. The term

refers tBhaFRaceHBtAllY acceptable mpgalksy, ¢'é‘5&zf°ﬁaxaa1pepwéb@mm%maﬁr infection in a
Y e S L S e
mcroorgmﬁﬁsmmmimtsredum ng by contact - W|th an- agent the rate of

B o1 oor aant onPi R eBel G0 ARSR oadhe SABRCLT Bivi dodgfREY 2

"subj ect gingls n@Mulelsydhnmatmmmgpérﬁaﬂarlban@rs s@@l‘bdlb@h@eﬂﬂfe@ﬁé péits of @i r ect host
to a PDF 25 expressing mcroorganl déql ncl udi ng pl ants and ani mal s such as

a fish, melegulp.dhe ennneptor ygvghds stil e geoopd parkaf e molequdss | ncl ude, but
~are ot meha@ﬂeaﬂnggﬁaﬁac@eﬂtﬁeﬁqy@ecwfr%m/ﬁ*mﬂaet;%‘dta% (28005 Jar e not

limted to pets t animals and farm-ani nal
Med Chem 43: 3093-3102

The term “effective amount” is to include therapeutically or prophylactically

effective amounts. The term refers to an amount effective in freating or preventing an
infection in a patient or an infestation in a plant either as monotherapy or in combination
20 with other agents. | ‘
“Inhibiting the growth” of a microorganism means reducing by contact with an
A agent, the rate of proliferation of such a microorganism,.in'cpmpm'ison with a control
- microorganism of the same species not donfacted with this agent.
A “subject” is any living being that is or can be a direct or indirect host to 2 PDF
25 .- expressing microorganiém, including plants and animals such as a fish, an avian or a
mammal, and preferably a human. Fish include, bﬁt are not limited to pets and
aquaculture. Avians include, but-are fiot limited to pets, sporf animals and farm animals.
- Mammals include, but are not limited to, murines, simians, humans, farm anixnais, sport -
animals, and pets. ' .
30 - Examples include, but are not limited t6 non-vertebrates, vertebrates, e.g., avians
or mammals, such as human patients. Mammals include, but are not limited to, nimines, :

simians, humans, farm animals, sport animals, and pets.
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Manmal s i nclude, but are not limted to, murines, simaigOclebergdd farm
animal s, sport animals, and pets. 30 Exanples include, but are not |limted
to non-vertebrates, vertebrates, e.g., avians or nmanmals, such as human

pati entygo odigy@! s i nclude, but are not limted to, 6810881 M anNs,
humans, farm animals, sport animals, and pets. 13 17 Cctober 2006 VO

03/ 088913 PCTNS03/ 11981 PDF is a vveI | -studi ed enzyne. The crystall ographic
structure of FDF iss vwellesiudied eBigme. ckhegtystallag@ohic stritiureaf dysimomas been

expresse 2 cel 1997 The
aultohors g*‘ eﬁgl Qggjé?r 1? 8‘?%[”833%8“ @‘pr%sgadtmg‘o&?@éﬁgﬁﬁﬁéﬁ( usi )ng t he
priners Hsjsgogmeﬂeﬂmqmwnrﬁmmorstcﬁwpap@1@%@1mmEtdaﬁdsmuemBCmf t he gene.
5 Purified e rm| r‘égqtlbledetofast OXIdatIOI’]tI} catalytlc site
Fe(err) %S}n& IHP?FEE"E? %%ééhterqi%gfégé%rhgﬁewcﬁo ﬁie The
condi 4 i ofgide %nﬁ%ﬁﬁ@ﬁnsﬁﬁ%u b BPfalt '&ﬂdﬁﬁ@’tﬁ@cét&yﬁc%&@F@%?ﬁﬁtahﬂ@ hé?fé have been

reported. Rajagopalan et al. (1997). Inportantly, Zn2% and | 2+ cont ai ni ng
PDFs ar eoxygerh| Rejagopaani ﬁgl {1998}, heiconditions forgvepentaniling the enzimse ‘éhz yme

For e, Sy BR bl oy S BuBiLe ol 1. (90T MAPMB AR AR08 i

p- ni t r-oaNt*t teaindsg PDFs e stable@llowing Gty s dinasvilogizptdf dreazyneact i on t hat
foll ows theI\ PDF reactjon rel eases, p- nltroanlljnethat 2\&& moni tored
spect r opfARBIFEFARCEieF| Jhese cxigisa simple cpiinupes QlqrmefrcassaydA ar Y8t enzyne. It

IS agh i Vandpy ggg e 'It'lﬁllﬁé?sqq fd?ﬁkgﬁﬁe‘ﬂﬁoﬂyﬂeucﬂié%ﬁtrm as h butdfddte,050ad substrate

specificity. Defornylation erates a free amno 15 group of mnethionine
(or anot ¢napled pininopentidese resiciemthatfollawsithe POE teation relasehenidigpitinedhed.  such as

nor | euci Eg\ﬁ nt nucleophilic attack. Wth a
rational.%)be%y%ﬁégﬁaﬁ‘%ggﬁ e Fﬁ?ﬁg?@géﬁam no group can attack an optinmally
posi ti oned Cd?IhEiE)ﬂperf@ﬁE@ﬂ‘A(ﬂlIg& e\ﬂ'z)nﬁotltldecﬂvhmba‘cmmamgmactwm ic nol ecule

(di ket op Zi ne P or nat ed m. t he pti de and rel easing a
Loxi e Pl gt It s rapd E?(SP?HI ' DEumra 2EeP 8Pt i on. The

schepg' o %'gﬁ;f:@f ﬂ?étﬁ@@ﬁ@ g:r Eﬁﬂﬁéx ol a%ld%l\éﬁfbd 'u{‘Plgﬂaﬁtlgh SFthe subkieste sdetcan be
i oni ne no

sul fur 1 euci ne) and R(err) are aliphatic
r adi cal sa&mdtumhwbuh cmeﬂ'mmad Sﬁamﬂmclemlﬂlplﬂﬁmks H¥ih grglionddlya for PDF. Hu

et al. ( &egszggggd dipeptide the free amino group can attack an optimally positioned carbonyl
group of a dipeptide thus forming a cyclic molecule (diketopiperazine, DKP) ori ginated

from the dipeptide and releasing a toxin. The dipeptide can be optimized to enhance DKP
20 formation. The scheme of the proposed reaction is given in the Figure. Here X can be
sulfur (:ﬁethionine) or-CH;- (notleucine). R; and R; are aliﬁhatic radicals that can be
selected based on the published SAR data for PDF. Hu et al. (1998). '
Thus, in one aspect the invention prov1des a prodrug compound having the
structure: ' '
25

/Li nker\ /Toxm
B; By

wherein the toxin is a cytotoxic or antibiotic molecule that is released upon

activation by an enzyme, other than 5-F-dUrd;
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Thus, in one aspect, the invention provides a prodrug cdfosiehel 2888 ng t he
structure: 25 1 Rz R3 a . 2 Linkers Toxin YR B X B3 B4 A2 RA R5 wherein
the toxin is a cytotoxic or antibiotic nolecule that is rel eased upon

acti vatyw@isfge@n enzyne, other than 5-F-dUrd; 14 17 gpipbRH14P06 WO
03/088913 PCIT/ US03/ 11981 wherein Rl, R2, R4, and RS are mdependently t he

sane or different and are selected fromthe group consisting of hydrogen,
a subst i t ut edvhsreiRs Mot enskRechradndependeatiytha sarae endifferent endare @ﬁ%mmdc (for

exanpl e: - - 0 i i enet hyl ene,
e;(c.r'r;); aﬁgﬁgﬁgs%g?{ %lt e or Y%ﬁ%&b%%@?ﬁ%% sa ursaﬁ"gf"é1 Célfé?ﬁ%% Ur At edyCI 5 C6
T v o o S

N- et hyl » 3-ani nge - ) . etc. ) wherein is selected from
the or ulR AT ste Z et SRR o biialed st el ottEmtieg e or

- het er par Qpaikyl ¢fof E:xinples ey cthph) S MydoRipRYE BSimihdprél’P NefBhiNd-ene,

t hi ophenengt hyl ene, ete.), and a substituted or 'unsubstituted saturated or
unsat ur at@ge ,Y1=1%m€@°§XQ@’I‘L eff)or exanple: ethyl, propyl, 2-hydroxyethyl,

e s A , . e . Yot
of 0, S vt ek EifRed MATIHE ol iy GEL BB BEURRNR, CONE ST
met hy| ofromsalindr;hetighmaramatic Mor emathpSplanglmethyeneyidenldmetiylvnas,sane or di ff erent

o AR A K BT BB e b 2 !t
et hyk) oG ﬂllejdmmwf%i_'ﬂw@mym&%ﬂgghﬁojgg%@g%mﬂgmmg oup consi sting

of =0, =S, =Nd,, N OH, Cg a)N,l_[\/\hereln Rs, , and RIO are
i ndependWhareiy) X if selecisrefiosm theigrqug cenststiagiel O, S, NH, NRs, and CHy; where Re is

a lower alkyl such as, for example, methyl or ethyl;
wherein A; and A; are independently the same or different and are selected from
the group comnsisting of =O, =3, =NH, =N-OH, or =N-Ry, where R; is hydrogen ora C{-
15 Cs alkyl such as, for example, methyl, ethyl, or methoxymethyl;
wherein A, is selected from the group consisting of =0, =§; =NH, =N-OH, =N-

- Rg, or =C(Rg)(R10), whe;ein‘ Rs, Ro, and Ry are independently fhe same or different and
are selected from the group consisting of hydrogen or a‘Cl-Cs alkyl such as, for example,
methyl, ethyl, or methoxymethyl; —

20 - wherein B; is selected from the group consisting of -0~ ~S—-NH-or-
N(Ri1)-, wherein R, is selected from the group consisting of hydrogen and a C;-Cs alkyl
such as, for example, methyl, ethyl, or methoxymethyl;

wherein B; is absent or is selected from the group consistingof -0 —, —8§—,—
NR12)- or — C(Ry3)(R14)— where Ryp, R3, and Ry4 are independently the salﬁe or

25  different a}ld are selected from the group consisting of hydrd gen or a substituted or
unsubstituted saturated or unsaturated C;-Cs alkyl (for example: methyl, ethyl, 3-
hydroxypropyl, 3-aminopropyl, N-metliyl-3-aminoethyl, 2-methoxyethyl, etc.), wherein
when B; is -N(R 2} or - C(Ry3)( Ryg)- it‘ can be additionally joined through Rjs, Rz or. .
Ry to R4 or Rs to form a cyclic structure; wherein the fragment —B,-C(R4}Rs)-C(=A3) —

30  inits entirety is proline or a proline derivative or analog, A

wherein Bs is absent or is selected from the group consi'sting of - O Q-, -S—-or—

- NH~, or— N(Ry5)-, wherein R is selected from the group consisting of hydroéen and a

= €1-Cg alkyl such as, for example, methyl, ethyl, or methoxymethyl; |

15 -




are sel ected fromthe group consisting of hydrogen or at€PeeBerZ0R§| such
as, for exanple, nethyl, ethyl, or nethoxynethyl; 20 wherein B, is

selected fromthe group consisting of- 0 -, -.S -, -NH or - N(R1l)-,
wher ei RyKddodsszSel ected fromthe group consisting of and a Cr-C6
al kyl  such as, for exanple, nmethyl, ethyl, or net ho§€ynfgiog€ﬁ?lv\herei n B2 is

absent -or is_gel ecﬁe.d fromthe group consisting.of - 0 -, - S-, - NR12)-,
or - O(R13) ( RIF5eIn Bylf ahsentrer is selegtad iramdhearguponsistingofeisnt §y, t he same or 25
di ff er eINGRRg aid SCRELARY Pk {ARTG, MAND 2k MBhILAY | slledf 09en Or 8

or unsaturate -

substituted or unsubstituted saturate al kyl (for
exanpl e: diffgienfyand agtsalpeted Somtechranpyoonsiging of Bydaogen opa sybytituted or

N et hyl z.3x0 - et haoxyst etc.),..Wherein e 2 is N(R12) -
or- (R ué?‘(‘%%? . es%@%%ln&gemar T't |65§§qu§} 1% if’%’l'efﬁr WB{?QW%QG%%%T or. Rl4 to
R4 or5 Rometboxyorethyl cyclic structure; wherein the fragnment

B2- C(R4) (R5) - :ﬁ?}}%&go'i n-its entirety.is proline or a proline derivative
or anal og, WHeTE G &s AbsOb o is @ frageless linker pndmay berpelested Hemope ebnsi st i ng
of - 0 -, the foBowingQfructult+ , orf - N(RLS)-, wherein R15 is selected fromthe
group consisting of hydrogen and a C, -C6 al kyl such as, for exanple,

met hyl, ethyl, or methoxymethyl; 15 17 COct ober@2006 WD 03/088913

PCTI US03/ 11981 wherein B4 is absent or is selegted fromthe group
consisting of- 0 -, - S -, - NNR6)-,. and - C(RL6) (R17)- and wherein R16 and
R17 are independently the sa OH), ereng-an e selected fromthe
group consisting of hydrogen or a Sub&t'i t utRed or r&aubsﬂtitut ed saturated
or unsaturated Cl-C6 al-kyl such as, for exanple, methyl, ethyl, or 5

met hoxynet hyl ; wherein a Linker is absent or is a traceless linker and may
be selected fromone of the follow ng,structures: 0 CH 2)n-R CC or

10

whereinn=2 or 3 and R is a lower alkyl such as, for example, fnethyl 6: ethyi;
wherein Y and Z are independently the same or different and are selected from the
_ group consisting of hydrogen, lower alkyl, substituted or unsubstituted lower alkenyl,

15 substituted or unsubstituted lower alkynyl, substitiuted or unsubstituted aryl gfoups,
substituted or unsubstituted heterocyclic groups, substituted or unsubstituted lowef
alkoxy, lower alkylthio, halogen, cyano, nitro, carboxylate, sulfonate, alkyl sulfone,
alkylsulfoxide and trialkylsilyl. o

. In one aspect, jwh_erein R and R, aré independently the same or different and ai‘e

20  selected from the group consisting of 2 substituted or unsubstituted C, to Cs lower alkyl.
Inl a further aspect, R, and R; are independently the same or different and are selected
from the group consisting of methyl and H. In yet a further aspect, R; and R; are each H.

‘ In one aspect, RgliS ~CH;3-CH3-X-CH3, wherein X is selected from the group
consisting of oxygen, sulfur or methylene. In a further aspect, R4 is selected from the
25 - group consisting of a substituted or unsubstituted, saturated or unsaturated C; to Cs lower
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Y Z 10 wherein n =2 or 3 and Ris a lower alkyl such ag0cfober288&anpl e,
nmethyl or ethyl; wherein Y and Z are independently the sanme or different
and are selected fromthe group consisting of hydrogen, |ower alkyl,
subst i tWhgSe@bzunsubstituted | ower al kenyl, 15 substi unsubsti tuted
| ower é#kynf@, substituted or unsubstituted aryl gro&%@ﬁggg@igtituted or
unsubstituted heterocyclic groups, substituted or -unsubstituted | ower

~al koxy, #bvierdH} Eyt vaiifethenziberidiy is mptibor i Jnope aspastnibg R erdRsasu| f onat e,
al kyl S,Uﬁlﬁﬂj%ﬁdenﬂ?{ﬂé)é&ﬁ%’é}f c?ﬁérgﬁ aﬁ&'gretsélgt?ﬁ(%&ﬁ meyglrou ld&nﬁﬁﬁggfse fip Wherein Rl

and R2 are’i ndependent e sanme or erent and are ected from
t he ‘gr ougmbstinied et insgpstifuted Gub €t alkylt ed or unsubstituted ClL to C6 | ower

alkyl. In ajfurthher aspect, Rl an e, i ndepe nt | he sane or

di fferent and®HOHCLaPE ’Fig’dmd 5%?%@%?%%%%%%&%‘? hyl and H In
yet & f udeldard ﬁ@ﬁﬂﬁ@ﬁrouﬁozﬂiﬁdnﬁ Rafd ﬁ@ﬁﬁ. I anl dkm%ﬁﬁv@e?m&henﬁéitﬁei

-CH2- CH2- X-CH3, wherein_X is selected fromthe group consisting of oxygen,

sul fur o?fbﬁg{ﬁ%éﬁ%&?rﬁl’ra further aspect, R4 is selected fromthe 25 group
consisting o AN | I r unsaturated Cl
to 06 | over %{gnql%p@%%ig%rﬁﬁgg%gw }’@% %%B@gg’%ﬁ#@%@%ﬁgm alkyl and H
In a .ye'Ej mﬂuawﬁaf, us?ﬁékalmmmﬂsmggn?}aleom?mﬂ, gémk:ﬂims; c'apha?xs%qr:cnshe Fﬁ and R5
are in n e _same ar erent. and are..sel ected fromthe group
Consi st | Seu e yaintpbdfas S8Ry g hlorStohicR o RcliaB RiosEhen “al kyi. °1 1
anotfer fwpRfinoldnds, gldopsptidds SarinsteResidaNbdprdd MEbRHADE, oRizoHdihdREENt and are 5

sel ected f_r(fm t he grou(io consisting of Hand nethyl. In an alternative
enmbodi mettinolenes, jgukfonagidep, syiptaxic meleayides pendine milk,niFegen swsPIdsoxi ns i ncl ude,

but are Pb@f;h biata6; af: R= WA aTc o} ST ins, vinca
al kal oi ds, r%iogorryci nggmgﬁ’ealrars%s‘r@ éﬂ&zﬁ#ﬂt&éﬁsf J{ayr{\%l,ag?g%ﬁg%égds]’por'i ns,
oxaci | | i sagpingmydin plevrembicin,eimisapjain methotrdxbies mahbmenmol s, nmacrol i des,
cycl oseri.nes f 1 uor oqui nol gnes | ycopepti des, . an nogl ycosi des, peptide
Rl TR T R T pep
15  arabinoside, podophillotoxin, etoposide, etoposide phosphate, mélphalan, vindesine,

vinblastine, vincristine, leurosidine, leurosine, bis-(2-chloroethyl)amine, trichlorcarban,
trichlorocarbanilide, tribromosalicylanilide, sulphaﬁleﬂloxazole, chloramphenicol,
cycloserine, trimethoprim, chlorhexidine, hexachlorophene, fentichlor, 5-ch10ro—2—(2?4-
dichlorophenoxy)phenol, 4-ch10rd-2—(2,4~dich10rophenoxy)phcnol; 3-chloro-2-(2,4-

20  dichlorophenoxy)phenol, 6-chloro-2-(2,4-dichlorophenoxy)phenol, 5-chloro-2-(3,4-

~ dichlorophenoxy)phenol, 5-chloro-2-(2,5-dichlorophenoxy)phenol, 5-6h10ro-2-(3,5 -

'dichlorophenoxy)pﬁenol, 2,2’-dihydroxy biphenyl ether, halogeneted 2- -
hydroxybenzophenones, 2—rhercaptopyﬂdine~N~oxide,_combretastaﬁn, camptothesin,
apoptolidene, cisplatin, epothilone, halichondrin, hemiasterlin, methioljrim, thapsigargin,

25 . chloroquine, 4-hydroxycyclophosphamide, etoposide, colchicine, melphalan, quercetin,
genistein, erbstatin, N-(4-aminobutyl)-5-chloro-2-naphtalen-sulfonamide, -
pyridinyloxazol-z-qne, isoquinolyloxazolone-2-one, verapamil, qﬁinine, quinidine, and

chleroquine.
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qui nol ones, sul fonam des, cytotoxic nucl eosides, pterididédaaridopé nitrogen

must ards, pol yhal ogenat ed bi phenyl s, diynenes, podophill otoxins, taxoids,

doxorubi cin, carm nonycin, daunorubicin, am nopterin, methotrexate,
thopt@blngmssggl chl oronet hotrexate, mtomycin C porfyj 11581

6- mer capt opuri ne, cytosine 15 arabinoside, podophill ot oxin, etoposide,

et oposi de phosphate, nel phal an, vindesine, vinblastine,

vincri stine, | eurosidi ne, l'eurosine, bis-(2-chloroethyl)am ne,

trichlorcarb trichl orocarbani | tribronosal’icylanilide,

sulphanethOXQQBP%aSp ﬁ%ﬁ%@ﬁ?@ﬁtﬂ ¥serine, trimethoprim

chl or hexi di ne, hexachl or ophene, fentlchlor 5- chl or 0- 2- ( 2, 4-

di chl or ophenoxy) phenol , 4-chl oro-2- (2, 4- dlchlorophenoxy)phenol

3-chloro-2-(2,4 20 dlchlornggnoxy)phenol .

6- chl oro- 2--( 2, 4-di chl or ophenoxy) phenol, 5-chlor&!2-(3, 4-

di chl or ophenoxy) phenol , 5-chl ono- 2- (2 5 dlchloro-henoxy)phenol

. g1 hyydr oxy blphenyl et her,

hal ogenet ed 2- hydroxybenzophenones, i di ne- N- oxi de,

conbretastatim canptothesin, ynap } ) 4N, epot hil one,

- halichondrin, hem asterlin, netghiogrim thags' i 25 chl or oqui ne,
4- hydroxygyclophosphanlde ef i &e, B kphal an, quercetin,
geni stein, erbstatin, N (4-am nobutyl)-5-ghloro-2- al en-sul f onam de,

pyridinyloxazol-2-one i soqui nol yl oxazol 2-one,~\ygrgapam |, quinine,
qui ni di ne, and chloroquine. 17 17 Cctober 2006 WO 03/d§8913

PCT/ 1JS03/ 11981 I n one aspect, the conpound has the structure: H3CS O O/
HHNOC .HAOOCH3 OH3 d Conpound #Cﬁm@ohﬂiﬁﬁe aspect, the conpound
has t he structure

5 In one aspect, the compound has the structure
0 . s’L;;]
o LT
10 . §
NB3024
In one aspect, the compound has the structure: _
15 -
J L 1 A’O (
. . . OH
20 . ' ‘ 0 o

18




0 ROHHH"" ~" 10 H NB3024 |n one aspect, the conpodf@cieher 20b@
structure: 15A H '"HH~1 ~/ 1 1| .~~~ 1111 OH 20 0 O NB3057 18 17
Oct ober 2006 WO 03/088913 PCT/ US03/11981 In one aspect, the conpound has
the stryelbyiRs 5 JR- HH "N v NNH 10 NB3068 In gppyssResi. the
conmpound has the structure: 15 4/ ol IN~~ H N1 3103 ci In one aspect,

the conpound: has the structure: 20 Oo/ | o~ x.a~ o/ \ Wentoxinis
absent, the ERRGGERTES he chippomag has the structure: : |

SEEAEc

10 . ' NB3068
In one aspect, the compound has the structure:

15
- 'When toxin is absent, the compound is NB3145.
In one aspect, the compound has the structure: o
o o r . a/lmh
I A -
.M o
=] OMe
25 ~ When toxin is absent, the compound is NB3162.
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I n one aspect, the conpound has the structure: O p fir /17Pc|gber200§) oMe 25
When toxin is absent, the conpound is NB3162. 19 17 Cctober 2006 WO

03/ 088913 PCTI US03/11981 I n one aspect, the conpound has the structure: R
a 5 Wigpoimsés i s absent, the conpound is NB3177. |p-pp&;AsRECt. the
compound has the structure: OOB~/ | /taln HX p Wien toxin is absent,
the conmpound is NB3 144. 10 In one aspect, the conpound has the structure:
H H O Wien toxin is absent, the conpound is NB3165. Al so provided by this
i nvention i SpanEBépdAdmé esmpdtal Bad thdgnichigs, 9r oWt h of a PDF 15 expressing

m croor gani sm by ‘contacting the m croorgani sm-with an effective anount of

t he conpound as descri be above. Methods to.detect PDF expression are known
in the art, see for exanple Wi _and Pei (1997). This nmethod is
particularly useful in inhibiting the growh of gram positive and

gram negati ve m croorgani sngs, s~ epidermdis, K
pneunoni ae, -E. aerogenes, H. gse identified in Table 2, 20
bel ow. Further provided i

Feviating the synptons .of an
infection in a subject, wherei

ion is caused by a PDF
expressing nmicroorgani sm by adm nisferR or delivering to the subject an
effective anount of the conpound desctibed=20- 17 Cct ober 2006 WO 03/088913
PCT/ §)S03/ 119®hen toxin is absent, the compound is NB3177, '

. In one aspect, the éompound has the structure:

o o o
N J\H/q/ﬁéﬁ/\

When toxin is absent, the compound is NB3144. -

10 In one aspect, the compound has the structure:

When toxin is absent, the compound is NB3165.
- Also provided by this invention is a method for inhibiting the growth of aPDF
15  expressing microorganism by contacting the microorganism with an effective amount of
- the compound as describe above. Methods to detect PDF ekpression are knﬁWn in the art,
see for example Wei and Pei (1997). This method is particularly useful in inhibiting the
growth of gram-positive and gram-negative miéroorganisms, e.g., 5. aureus, S.
- epidermidis, K, pneumoniae, E. aerogenes, E. cloacae and those identified in Table 2,
~ 20 below. Further provided is a2 method for alleviating the symptoms of an infectionina
subject, wherein the infection is caused by a PDF expresging microorganism, by

administering or delivering to the subject an effective amount of the compound described

20




above. Also provided by this invention is a nmethod for tl7é&stabe08h

I nfection caused by a PDF expressing m croorgani smby adm ni stering or
delivering to the subject an effective anmount of the conpound descri bed
above. wWo'osbedgct” is defined above and includes ”aﬁﬁﬁbﬁmﬁﬂﬁb as human
patients. Exanpl es of PDF expressing mcroorganins and the' 5 correspondi ng
di seases_and synptons_caused by infection by these m croorgani snms, are

pr ovi ded®P¥e YHEn Rovidedfy thiginvralinnds 2mpibrd for pieatingian dnfiution cuisebi s m Di sease or
Sy npt ommﬁg by, ' Gha; |t UG- = . G [ eus naj or
human pat hog n? %ﬂgﬁﬁﬁﬁﬁﬂéﬁhﬂoneuﬁgﬁﬁgOépgﬁﬁ& @@@%%@ﬁgﬁﬁgé?ﬁﬁﬁis and ot her
uri nar y amoguitof ihefeenipoumdsiescribedations eA Fudjesi-indgfiatd stove mafihsthdes ocCi

ost eonyel iti bact.ererni Strept pco ogenes bacterenm.a, | ynphagitis,
O o Bl W B B S AR B LT

St r ept oeomeysnddgAdifatds afd Hinipitiidcaliag b ifion b RSy Rt Brganissdafar di ti's,
osteonyelit] s Enterococcus species urinary tract infections, bacterem a,
endocar @Fevidsd i} fiahle2, b&lﬁ’&’om nal and pelvic infections, neonatal sepsis

G ant-Native Neisseria gonorrhoeae ']ﬁ’%mé al infection, perihepatitis
Moraxella catarrhalis otitis nedia, lTower respiratory tract infections,
pneunoni a, | PREExpessing MiGaerpyriisubact el Digdaservr Sproprome Camded byt t i|s, acute colitis,
bacterem a Infection ,

Gram-Positive
Staphylococcus aureus major human pathogen,
. . bacteremia, pneumonia
Staphylococcus epidermidis and other | urinary tract infections,

coagulase-negative staphylococci osteomyelitis, bacteremia
Streptococcus pyogenes bacteremia, lymphagitis,

» prneumonia
Streptococcus preumonige - pneumonia, otitis media, sinusitis
Streplococcus agalactioe ' primary bacteremia, pneumonia,
: endocarditis, osteomyelitis
Enterococcus species urinary tract infections,

bacteremia, endocarditis, intra-
abdominal and pelvic infections,

neonatal sepsis
Gram-Negative
Neisseria gonorrhoeae genital infection, perihepatitis
Moraxella catarrhalis ofitis media, lower respiratory
: tract infections, pneumonia,
_ bacteremia
Campylobacter jejuni acute enteritis, acufe colitis,
bacteremia .
Enterobacteriaceae (including enteric infections, urinary tract
Escherichia, Salmonella, Klebsiella, infections, respiratory infections,
Enterobacter) bacteremia :
Pseudomonas aeruginosa endocarditis, respiratory
. ' infections, bacteremia, ¢entral
e _ nervous system infections
Acinetobacter species - respiratory tract infections,
. bacteremia, genitourinary
Haemophilus influenzae meningitis, epiglottitis,
pneumonia, bacferemia

This invent_ion also provides a composition comprising the prodrug compounds as

10 described above, alone or in combination with other compounds or other agents, known
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Ent er obact eri aceae (including enteric infections, urinarlyQcioaet2006
Escherichia, Salnonella, Kl ebsiella, infections, respiratory infections,
Ent er obacter) bacterem a Pseudononas aerugi nosa endocarditis, respiratory
i nfectihosnds@terema, central nervous systeminf e;{ﬁ,@ghgmqui net obact er
species respiratory tract infections, bacterena, genitourinary Haenophilus
injl uenzae neningitis, epiglottitii;, pneunonia, bacterem a This invention
al so . pr ovyalltsbeadizgcomgred and ocariawnrireiembodinentpthedarigr isenpounds as 10

I n_conmbination with other conpounds or other

describ I r
agents,_gg%’g’gn%\{‘ﬁﬂsfg&%é%ﬁwer2006 WD 03/ 088913 PCT/ US03/ 11981 or yet to be
di scovered, hndle elirieil tdear thelpPodapeantibiatich wiglikely flRyweREll dstiblidhed a

phar maceutical ly acce b carrier. In the clinigal use of the prodrug
anti bi ogﬁléglﬂxﬁfwﬁ%aﬁwﬁlfﬁ?meéwu fo theseakpady spelpyedior Mestioes . Dosage wil |

i keby BRibhies! Bis b0 MO HoRIRYAY BSn o rafiSl 100 g0 BNt 1 DI Ot o5,

It is estimated that a dose ofp rug-w [l Dbe inthe range o 100 ng to |
gi n, = gBWemonngerery vighbliogisgértonbeaday, foo pnmerdwo sveeksyor il thopatientr t wo weeks, or

until t s hesihss &) tive for infectious organisns. In one aspect,
t he inv%gﬁsﬁg%ahggg%npa?ggssm hod of treating or protecting plants from

i nf ecti ons daoaesakpbot, tnventiph exsinpgsses Cmehsdeitrhiiiy diyrod@sihyplags an ef fective
10 armoupt af . the substr rodrug. .l n order to achi eve _good di spersion and
adhesi o O’&fmfpﬁ@néﬁ?ﬂﬁgikygiﬁ% p{pg%ggmgrqqrgagﬁlms&ygpﬂ%glpgaqefﬁ%ﬁgveoe advant ageous

to i@”’%&h@ﬁr@ofﬂl@sﬂ%ﬁﬁ%fbﬁﬁ;gw th conponents that aid dispersion and
adhesion. Suitable foriulations will be known to those skilled in the art.

Thi s i nvent ilaardsr wochiewmdogd dispersien andadhestontof Swcompounds prusedisttiealy pl ant s
[rom  ahBlEEh) SOy SiARRIARIR B SRKRE it ERpoR R M 2"
: - dispersion and adhesion. Suitable formulations will be known to those skilled in the art,
This invention also provides a method for ti'eating or protecﬁng plants from
15 infection by microorganisms.expressing PDF by applying an effective amount of the
prodrug compound to the foliage, roots or the soil surrounding the plants or roots. These
isolated compounds can be combined with known pesticides or insecticides. |
Compounds within the present inventioni when used to treat or protect plants from
infections caused by PDF expressing microorganisms, they can be formulated as wettable
20 powders, granules and the like, or can be microencapsulated in a suitable medium and the
like. Examples of other formulations include, but are nof limited to soluble powders,
wettable granules, dry flowables, aqueous flowables, wettable dispersible granules,
emulsifiable concentrates and aqueous suspensions. Other suitable formulations will be
known to those skilled in the art. |
25 This invention further provides a method for administering the prodrug compound
to fish in an amount effective to eithér prevent or freat an infection caused by PDF
expressing microorganisms. The compound may be administered by incorporating the
compound into the fooﬁ supply for the fish. Alternatively, the compound may be added
to the water in which fish live, or are contained within. Finally, the compound may be
30  administered to the fish as a suitable pharmaceutical preparation. Other suitable
formulations will be known to those skilled in the art.
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prodrug conpound to the foliage, roots or the soil surrddf¢tore 308€ pl ants

or roots. These isolated conpounds can be conbined with known pesti ci des

or insecticides. Conpounds within the present invention when used to treat

or prot®elysmdseit s from infections caused by PDF exp ' | Cr oor gani sms,

they can be tornul ated as wettable 20 powders, gr an%ﬁg@b{%ﬁdﬁk he |i ke, or

can be mcroencapsulated in a suitable nmediumand the |ike. Exanples of

ot her “f or mul Emﬁﬁmﬂd@dlﬁd@mcbmfmanedmmg thd prodregh of thisiavettbe. mowder s,

wet t abl &eg -l ueous flowables, wettable dispersible
B B lutes BT Fing B4

granul es, enul’si e conce and aqueous suspensi ons. O her
sui tabl e formfil"atl s wll be known to t hqg illed inthe art. 25 This
invention furgher ovides a net hog Merl ng.the prodrug conpound
to fish in an a {lfectlvq;,Bt,o/elt prevent or trggt an infection
caused by PDF efpressi ng #i croorgani sms. The conpedrd—mey—ee admi ni stered
by incorporatingsghe conpound into the food suppIVAfTﬂF.RTh@ra‘l sh.
Alternatively, -the conpound may be added to the water in which fish live,
or are contained within. Fi gjoby, o he conpound nay be 30 administered to
the fish as a suitable pharndceutifcal preparati ongg her sui tabl e

f ornul ati ons . widt—be—known tih :

s KB t . 22 17 October 2006
WO 03/088913 PCT/ US03/ 11981 Furpher 5’rovi ded 1% a process for producing the
prodrugs of this invention. | ng,igeneral the process requires the foll ow ng
steps: BOG O HN Lt nker~ Toxin CH HB3 Ba BOP R4 R5 TEA, THF, RT, 4 hrs BOG
O HN ,l.Inker~ Toxin 3 Ba Ra RS Ha

ch\x

_ Toc i 1) TFA, Anisole, RT
OH HN /.lnke\ /m
HN + , 2) BOP, THF, o°
0.5 hrs
/K 0 R4Ry
R (] : ' : .

"o
im%m/”"\

(4] R4Rg

5 A rationally designed combinatorial library was used to select mechanism-based
PDF inhibitors. Wei et al. (2000). The optimal inhibitor selected from the library-
possesses the structure: HS-CHy-CHJ(CH;)-CH]-CONH-CH~(CHj) - NH-C(=NH)-

_ NH,}-CONH-R, where R is 2-naphthalene. This compound acts as a competitive PDF
inhibitor with a K of 15 nM.
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loc 1) TFA, Anisole, RT OH HN linker- Toxin HN + g3 Ba1ZfBober2p0fc D 0.5
hrs 0O Rae RS R 0 H3CG--X 0 N Linked Toxin =- HBa YORa RS RCO5A
rational ly designed conbinatorial library was used to sel ect
nmechaniwghhaaed PDF inhibitors. Wi et al. (2000). Tog RMipg! 1 nhibitor
selected fromthe library possesses the structure:

HS- CH2- CH (CH2) 3- CH3] - CONH- CH[ - (CH2). 3-NH- C(=NH) - NH2] -CONH-R, where R is
2- napht hal eneWiti bdspect tonghe bbidte diagramaX oﬁnb@ﬁmﬂméthienﬂ%r-dmhi bitor with a Ki
of 15 n 3 17 t ober, 2006 /088913 PCT] 1.JS03 1981 W_.th respect to
t he ~bov@ “ﬁﬁ‘Pb% Cerough b@%%ﬂ?&%ﬁﬁﬂ?ﬁﬁ@ ahgye. RSt FIRAERRSi ne) . R

t hrough dﬁﬁfﬂﬂﬁ%:ﬁésféﬂh@bﬂﬂe&%oﬁé&n%&f&ﬁﬁhﬂ‘ﬁ@ , ntaﬁ%éﬁﬁ:le@ﬂz ondi tions and

ful'l nanes for the abbreviations can be foun in the experihental exanples
infra. This iThisinvension proyidegiemethodr ideatifying notratialitherapegtipagents thab|

t her apeut .. t f 200 fpressi ng PDF
by cﬁta lt% 6‘&}1 ? rgﬁ?gﬂﬁ#ﬂ%&lpgﬁﬁF %tgaﬁl ST e%jlﬂrﬁﬁ%ganlsmvmth an

ef fecti V]E])Em;nmbmghuaomgmﬂamiadtb amef&inmmmnmm&dhta pedagpar at-e sanpl e,

t he same m cropr.gani smis-contacted th ap.effectiv
compoundo Ig a separate samp?e the same m\llgroorgamsm is con‘ca.ci:ede with an effective

amount of a prodrug of this invention. If the agent has comparable anti-proliferative
‘ability as compared to a prodrug as descnbed herein, the candidate is useful to useful to
10  inhibit the growth or kill a PDF—expressmg microorganism.

' The prodrug is contacted with the sample under conditions that favor the -
activation of the prodrug by PDF and then assaying the sample growth inhibition or
microbial death. A]temailvely, the sample can be tested for the presence of the
byproducts of the reaction of PDF on the substrate. Varying amounts of the substrate is

15 contacted with a microorganism that expresses PDF for an amount of time effective for
* PDF to release fhe toxin from the cell, the bacteria is lysed and the analytes are analyzed
-using methods known in the art (e.g., HPLC) to identify the reaction products.
Varying concentrations of the potential agent are contacted with the sample to
. determine the optimal effective concentration of the agent. Thus, in one aspect, this
20  invention relates to the discovery and use thereof of agents that are selective substrates for
PDF. '
| Also provided by this invention are kits containing the prodrugs as described
herein and instructions necessary to perform the screen. _
The methods of the invention can be practiced in vitro, ex vivo 6r in vivo, Invivo
- 25  practice of the invention in an animal such as a rat or mouse provides a convenient animal
model system that can be used prior to clinical testing of the therapeutic agent or prodrug.
In this system, a potential prodrug will be successful if microbial load is reduced or the
symptoms of the infection are ameliorated, each as compared to an untreated, infected
animal. It also can be usefiul to have a separate negative control group of cells or animals
306 which has not been infected, which provides a basis for comparison.
When practiced ir vivo, the candidate prodrug is administered or delivered to the
animal in effective amounts. As used herein, the term “aclminist;ering" for in vivo and ex

Vivo purposes means providing the subject with an effective amount of the candidate
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amount of a prodrug of this invention. If the agent has ¢&itshe=d0e
anti-proliferative ability as conpared to a prodrug as described herein,
the candidate is useful to useful to 10 inhibit the grovvth or kill a

PDF- expi89%bg3g13M cr oor gani sm The prodrug is cont aCtFérdiﬁé Jspe sanpl e
under conditions that favor the activation of the prodr y PDF and t hen

assaying the sanple -gromh inhibition or mcrobial deat h Al ternatively,
t he sanppwdmgreiseiiveds teducefroicroblaklopd. ehehnsemsfancteh,ehe dppniron grodtug radfy t he

reaction e Su ostr ar.mu of the substrate is 15
cont act eHQLd[P]‘r%Ste%a‘%lllaﬁ%?" e Qﬁ%?ccgﬁihq a‘eﬁtﬁ pé‘?iir'égf'ﬁﬂﬁit of tine
ef fecti VeommmnoBEFfm@plfeﬁéneﬁsi@lﬁbﬂem’IMséﬂ ﬁlrtﬁﬁm&ﬁi@acﬁﬁé ofmdd@meRshRi 1 @ 1S

| ysed angqrt he anal are anal yzed _using nmethods known in the art (e.g.,

HPLO) t o qrdRarsatme W&&%ﬁd&ﬁheﬁ@m@tbyam%aW@@mmwmns of the
pot ens abo@ﬁﬁiﬁna?ﬂr@ce‘&%é il bl AR RO fabBoa Bl LM AR RRe Pt

effective concentration of the agent In one aspec
i nvention rel Methpds ﬁ@mﬂﬁmwmalwsmpodﬁmmaﬂekucbwmtyethm&sofhat are

sel ecti Vg QV i nvention are kits
“cont ai ni ﬁg ?gg%l?{c')l uégrggnéis Iédgtﬁt d%{ ol 'é‘ftﬂ Iﬁﬁﬂmp PP Rt vEhRYS Recessary to
per form pdtreutmalrahﬁmsffdlﬁnnﬁhdmﬁaoﬁﬁoﬂsfwe infer@sd footdpiedlorbleorlbaet i ced in vitro,
vivo 25 practice of the inventjon in an ani mal such

ex Vivo o |n VIVO
as a rat Wﬁl%@@‘éene'bﬁ% ceigrcoRsly paintrapEalarlyy st em t hat can be
usedipri Aﬂnﬁ:ﬁstﬁhbﬁ‘bﬁ?de iestd Qetitfoult Gl'%l Et'(ty ?ﬂ)‘ﬁpﬁt e Bouré¥ oqqlf I'n

e successftu Ioad S

this system a potential prodrug w m cr ob
reduced Beating. ﬁQﬁ@tmumngéhembﬂ@ffemememsanéﬂosagmfed each as conpared

to an unjyeate | al.so,c to haeaseparate
negativeécon gfonga?éoﬁlp Oglﬁqo%p]%hﬁ @glagd g{‘ g’ﬁﬁﬁlﬁ n infected,
whi ch prfwﬂw@YﬂhbﬂapﬁsefoﬁﬂwmmpWﬂlémibmdfﬁ@mmeﬁ@&dﬁ@ﬂ thé‘se‘vf of the

is adpjni.stered or delivered to the animal in effective

candi dat
armount s. &ﬁgnfffg’é’ i the sybjegtibeing frpated. a%mlﬁprs%lﬁlplﬁ@dmmmmsvw@p and ex vivo

pur ppss eScahmarsut Wi hetloddlehd) gn g%.;] f the

candi date 24 17 Qctober 5006 %@%}?ggé@%@%@;‘%@ %W rug effective

to reduceample; Bisicampositians canrbetatmindstéred toarsnbisct atrbmly aufifring dompmodr ug  may
antibiotic resistant bacterial infection. In this situation, an effective "therapeutic amount"

B.

of the composition is administered to prevent continued and to at least partially arrest .
. microbial growth and proliferation and ameliorate the symptoms associated with an
20  infection. :
However, the prodrugs can be administered to sub_]ects or individuals susceptible
to or at risk of developing an infection, In these embodlments a "prophylactically
effective amount” of the composition is administered to maintain cell viability and
function at a level near to the pre-infection level. |
25 Administration in vivo can be effected in one dose, contmuously or intermittently
throughout the course of treatment. Methods of determining the most effectlve nmeans
and dosage of administration are known to those of skill in the art and will vary with the
composition used for therapy, the purpose of the therapy, the target cell being treated, and
the subject being treated. Single or multiple administrations can be carried out with the
30 dose level and pattern being selected by the treating physician. Suitable dosage
" formulations and methods of administering the agents can be found below.
The pha:maceutlcal compositions can be administered oraily, intranasally,
parenterally or by inhalation therapy, and may take the form of tablets, lozenges, _
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be admi nistered with a pharnaceutical |y acceptabl e carril@Cctobpre08@ent s,
prodrugs and conpositions of the present invention can be used in the
manuf acture of medi canents and for the treatnment of humans and ot her

ani mal sygys@daisni stration in accordance with 5 convepiipaahidgf ocedur es,
such as an active ingredient in pharmaceutical conpositions. Methods of
adm ni'stering pharmaceutical conpositions are knowmn to those of ~ ordinary
ski |l i nBeREcsssapsyePillaanpaeles, sunpositosienenactoseliforoy They may elsotaks thet | on,

i ntraven : ~ L NSt Lon. .. Qsitions are intended
for topi %;&Iﬁ;()?%ursg@{ogérq’tsﬁg@%s e‘,"ﬂ&a@éﬂr}nﬂl I%?éﬁfé]%”ag%ﬂéiggr \%% gﬁ uigq“le?ff_sroévenousl Y,
subcut anewagiepys Gluentstsyaps) granbilatel yr pol@edd i aididon a6 iapenia thegraédtect ed

conti nuo . orgintefmttently t.hroughout the course of th treat ment.
ot hods 7ot b MaRhiboieal SomboS B 408 Rucomtiin Ghet phmessil
adni rd sta[cﬁiréémngﬁ;ﬁﬂds@@\ﬂmﬂﬂybﬂ'&ﬁa?oﬂfds%i‘ﬂhkhwlaﬁﬁohhe art and will vary with

the prodrug used for therapy, .the purpose of the therapy, the
ni cr oor gani s iYBEPAGicklady @a agent efgheprosent inyengipn alshesfarrefl charaimas thed t he

subj ect ' elefife: | I | JH.strations. can, be.. 15
carjri ed %ﬁt’é]% t'h %@ﬁ%&ﬂﬁ%@tg&déﬁﬁ%ﬁb&r@% 5‘%\%%@% %@P%ﬂg ﬁrf/ﬂ’t he treating
plhysi' gi actalFogsal, @ank{imludhigéran;nigpm,! aefosolsbucedl ainbs@ﬁmgljal)ssfaginel]g to a sulbj ect
al rea ing«froman antibiotic resistant pacterigl 'infection. In
this s%/t%g%nlftag h%lag#'@u?g%ﬁe%s’ W@P%{’B@ﬁt‘mﬁa"%ﬁ Pﬂ‘ﬁm I onposi tion is
adni 6 steihachay Ipwﬂllﬂsfdbe@p_]fi@éiﬂfd@ thaptfielrduf vl vaBAgith RS Ednditoh ¥in@igee St

m cr obi al éﬁ]rovw_h and tﬁro_l I'feration and aneliorate the synptons associ ated

wi t h -an 86 iRepient ¥ the @issaseheingiratedr odr ugs can be adnini stered to subjects
or indivi dualigesfiuSEEch inﬁfe i . | oni ng: infection. In

t hese enbodi rrentg’, %%pt%gp ()i/ g?:e?#ca fe?téé%%eggﬁgog%%ﬁﬁ}oﬁg%étﬂ{ he

conposi tdchye ¢ompauind atisiesef didedse This maybeachieidd, for akinipié, bydied function at a

| evel neg he pre-pnfectjon.level. 25 Admnpistration jn vivo can be

ef f ect edﬁll&anvtegor?é HH%@ fl?}é@ﬁﬁeﬁ 83’%‘?“91\{36’1“ Sﬁﬁﬂee?rrﬁr{‘ Yedmiistereth ot ghout t he course

of tiseatexemple, dvattmaﬁcagsfulaﬁts%ﬁhéﬂtﬂﬁmghﬁaemting-ééiaﬁ.t Dé@raBRMMpd and dosage
nown to those of skill Tn the art and will vary with

~ of adm i@iﬁrz}tion are n t , il ] |
t he coﬁf) qfithegent apybe maintained by a coptinuguy ipfision &7 provide @ therappiic t he t ar get
-~ cel | beigguhf FleiivAigrodibitSigb | hb LSS Herale B Binfiou! i Pl e
- administrations can beg}galr r ﬁ‘g@ odulge%%/a t?ﬁlef %ggh%cﬁg%% eev}eﬂlgmgé\o pattern
bei ng ‘'sd$ mwlw to peovidedberapegtidopdinetions. reduididghlb@etorbdsage of
each component agent than may be required when each individual therapeutic compound
20  or drugis used alone, thereby reducing adverse effects. . '
While it is possible for the é.gent to be administered alone, it is preferable to

present it as a pharmacentical formulation comprising at least one active ingredient, as

defined above, together with one or more pharmaceutically acceptable carriers therefor
and optiohally other therapentic agents. Each carrier must be “acceptabie” in the sense of
25  being compatible with the other ingredients of the formulation and not injurious to the
 patient, . .

Formulations include those suitable for oral, rectal, nasal, ‘topical (including
transdermal, buccal and sublingual), vaginal, parenteral (including subcutancous, ©
intramuscular, intravenous and intradermal) and pulmonary admﬁﬁstrafion. The

30 formulations may conveniently be presented in unit dosage form and may be prepared by
any methods known in the art of pharmacy. Such methods include the step of bringing
into association the active ingredient with the carrier that constitutes one or more

accessory ingredients. In general, the formulations are prepared by uniformly and
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fornul ati ons and net hods of administering the agents canl76&tabeia986 bel ow.
The pharnmaceuti cal conpositions can be adm nistered orally, intranasally,
parenterally or by inhalation therapy, and may take the form of tablets,
| 0zengego o3/dR9ers7 Oct ober 2006 WO 03/088913 PCT/ USOB?,H,R)%&_,,{J%gﬁnuI es,
capsules, pills, anmpoul es, suppositories or aerosol form ey may al so
take the form of suspensions, solutions and emul sions of the active

i ngr edi entimately bejnging intodssodinion theaotice idgredienttvith lipidgsaiergordinelyat es or
powders. ..l.n additian to agent .of the present invention, the

phar rracéh‘(la?fﬁq°ﬂ‘38%8§i°fP%&%ﬁ@&“ﬁ%%ﬁg&%ﬁ%ﬁar maceutically 5
active CONPOUREHAtiord oPthe pdsért invertion QIR S or@f adnbifistritioR tday@R. - More
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the actiresentehgydisran unitsphgh ascapsles,spehetsos thblcl eachepRIpRinER any suitabl e
route i | . . | ' i ermal ,
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subcut arsespessior intanaqusas baron-aqndonsliguidius aswoil-int-watekdiquid gmudsich k@ pul monary.
It will alsa bﬁlai@recilate tha}h, the route 'IL va%%t 'fjhh t he condition and
age of WHE-aHligrdemulsion, The actiye dugtediens may alse pepiesdited 2 B8y vt he agent
shoul d hgecafdfjidppadi@r ed to achi eve peak concentrations of the active

conmpound at sites of disease. This may be achieved, for exanple, by the
i ntravenous ifjablet maybomnadehy capppressiongsonadding optippelly svithioae oROEY g | v

admqpi st 15,6 | : ) aining the
act il\li/be ia%e?g"é’( {é:l%{e.dl]e &ms @g@*egsegﬁ'%%egs ﬁi@ﬁ‘%"%@%&%ﬁ%ﬁ@ i%i%u emmai nt ai ned
by a contachinetie dctifeinpedienidn p fioe-fldeing férdmesualp esd pawdeaongratulesf t he active

i ngredi ent. wi.t hi.n di Sease.tissue..The u f .operative, conpinations is
cont enplRpER el bRe g obrvidont. srBlm B IBR I PRSI wer ¢ of a
dosage Qfibric@RCies AN PdserBRR] disiREraffeY gb Sodigfl WafcB Glyobies, ®ash i ndi vi dual

t herapeutic_conpound 20 or drug is used al one, thereby reducing adverse

ef f ect s.linfipd pavidone,czossdinkedsodinmeaearbopanetyd gelluiepeharfigrrpdive eer ed al one, it is

pr ef.ar abj: , S ' Eﬂkkﬁﬁ '“al-foEmﬂ; ' yrpri si ng at

I eas]t% ogdéﬁg%‘?llg\?géﬁ'ngfrbg%%anbﬁs 1ga e@%@# dzlaug‘\g’/laa ogelgh{g(?ﬁnvﬁ h one or nore
phar nac enixheadi the mmda:bh:@om_ﬂrmdiﬁemdmmhraﬁﬁmt tiquitidibenti dhatabletsot her

ther a-peul}lellycop%ggarﬁgf%é cgae%ecc{] or%g(;rg& aenrd mrgﬁ}e fgr?nula%c s%%ts %obllar%vidé ao;%v%? sense of

controlled release of the active ingredient therein using, for example,

)

hydroxypropyhﬁethyl cellulose in varying proportions to provide the desired release
" 20 profile. Tablets may optionally be provided with an enteric coating, to provide release in
parts of the gut other than the stomach. _
| Formulations suitable for topical administration in the mouth inciude lozenges
comprising the active ingredient in a flavored basis, usually sucrose and acacia d;
tragacanth; pastilles comprising the active ingredient in an inert basis sﬁch as gelatin and
25 - glycerin, or sucrose and ‘acacia; and mouthwashes comprising the active ingredientin a
suitable liquid carrier. ) '
Pharmacentical compositions for topical adﬁhﬁstration according to the present
invention may be formulated as an ointment, cream, suspension, lotion, powder, solution,
past, gel, sﬁray, aerosol or oil. Alternatively, a formulation may comprise a patch or a
30  dressing snch as a bandage or adhesive plaster impregnated with active ingredients and
optionally one or more excipients or diluents. 7 _
If desired, the aqueous phase of the cream base may include, for example, at least

- about 30% w/w of a polyhydric alcohol, i.e., an alcohol having two or more hydroxyl
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25 being conpatible with the other ihgredi ents of the fdrfisiekei 886and not
injurious to the patient. Fornulations include those suitable for oral,
rectal, nasal, topical (including transdermal, buccal and sublingual),
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conpression or nolding, optionally w Ssory

i n_gr]@g: éﬂ“&lﬁmﬂhﬁ@doem_wthﬁLa lipq;h_jlbﬂanm_lﬁﬁ@rﬂ?d a&yﬁ‘,@gggg@&?imgﬂé n ﬁ

suita : t ctive ingredient in a free-flowng formsuch as a

powder §/ran %Hrao%?% F}gdsu,desel?)ﬂgq ?Ibﬂgﬂdfglf?ﬁ ijé?&e. ty the gmplsitigeds) with.og withpigvi done,

. gel ati n,stab#ﬂel(p)yrmkepythagbhmed@ﬁus%%_@,)ix, anhﬂﬁrvha%q ethe+ ‘gﬁ%&e‘dt | uent,
gl'yco ,

preservative,  disintegrant éje.]g._ sodi um starc &Foss- 1inked
PusmEs

povi don&Pd/er Bkwale ypthesosenl ﬁ’b@@ﬁmeht;hasmlﬁbhlfme)hesﬂyf ace-active or 15
di spersidmgemed\{tﬂ#é@%ﬁﬁ%v\%wmgay be made by nolding in a suitable
t he powd

machine a~ mxture o ered compound noi stened with an inert liquid
di | dént. TheEmalgeots snd emaylsiopsthlitiatd spithidle 60 absid 10 foSeRsRd o?ﬁ&@ nay -be

fornmul a .tQ provide w or controlled rel ease of the active
i ngr edi éﬁeg e'{? ﬁgr% ‘zﬁmﬁl lﬁ‘gﬁl‘ﬁ’é&@’& ?6’&%%9: getostearyl alcohol, myristyl alcohol, :

glyceryl monostearate and sodium lauryl sulfate.

The choice of suitable oils or fats for the formulation is baséd on achieving tl-le
desired cosmetic properties, since the solubility of the active compound in most oils likely
. 20 tobe used in pharmaceutical emulsion formulations is very low. Thus the cream should
preferably be 2 non-greasy, non-staining and washable product with suitable consistency
to avoid leakage from tubes or other containers, Straight or branched cﬁain, mono- or
dibasic alkyl esters such as di-isoadipate, ispcetyl stearate, propylene glycol diester of -
coconut fatty acids, isopropyl myristate, decyl oleate, isopropyl palmitaté, butyl stearate,
25 2-ethylhexyl palmitate or a blend of branched chain esters known as Crodamol CAP méy
be used. These may be used alone or in combination depending on the properties
required. Alternatively, high melting point lipids such as white soft paraffin and/or liquid
paraffin or other mineral oils can be used. n
Formulations suitable for topical administration to the eye also include eye drops
30 wherein the active ingredient is dissolved or suspended in a svitable carrier, especially an
aqueous solvent for the agent. e '
Formulations for rectal administration may be presented as a sﬁpp()sitory with a

suitable base comprising, for example, cocoa butter or a salicylate,
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hydr oxypr opyl met hyl cellul ose in varying proportions to 15Qsigbere208e desired
rel ease 20 profile. Tablets may optionally be provided with an enteric
coating, to provide release in parts of the gut other than the stonach

For mul afyb@Bygsseidi t abl e for topical admnistration in Lag g@thlinclude

| ozenges conprising the active ingredient in a fIavoréH asis, usually
sucrose and acacia or " tragacanth;- pastilles conprising the active:-

i ngredi ent i Hommnlations suitgls for vegiod administiation maytipdpresentgld §5ERSaNCs, or  sucr ose

and' acagj a. O Si ﬂﬂ:]lzhﬂ ' )‘Gs- i i ina suitable
l'iquid E%ﬁ?ﬂﬂﬂ%?%aﬁﬁﬁcﬂﬂ‘f@%%ﬁffg%ﬁ cgirj’r%gm [ oﬁostﬁ%g{rlt OE?‘%%@%’E‘% tr%{lest ration
accordi ager,cGuthemaresend known\he tik iarito beappmptisenul at ed as an ointnent, cream
suspensi on, loti 0 r. solutjan, ast, gel, spray, aerosol or oil.

Al ternativel ?@?ﬁ%ﬁw@@?@ﬁﬂﬁﬁyﬁ%ﬂ‘m@ ,\gﬁeﬁﬂcﬁhﬁ%&eﬁgg(ﬁ&&# essing- such as
a bapdag@ne a:eReSpotRlePhaAilo@pattithy BNk BemMd th tBeiahySoflabaitedient s and
optionally one or nore-excipients or diluents. If desired, the aqueous

phase ofbYW&0Qméczens ydich inedminisieredde a drygrowdsravin & inbalendgyise by pidut - 30% w/ w

of a polk ' ohal ' I droxyl 27 17
Qct ober II%J(%& ba Wéﬁ%@%‘ﬂ?@ﬁ%@@i 1°gro%d§gie?§é§%agssa%rt§foﬂﬁene gl ycol,
but ane- hp®: @nisdble foamulitionk whewimthe chrrierdgd a/bamidfor adwsinispyatiopes il ene gl ycol and
m xtures_thereof, The topical f.ornul ati,ons npy ,desir.abl include a
conpoun &< P e aesat s, o B oigeol simpr Aoy Wb Tl (e ough ¢ he
ski ng omqwoh@@r(m@fsaﬁﬁ@ﬁoaﬂ@agem_aarrpl es of such dermal penetration
enhancers inc¢clude 5 dimethylsul foxide and rel ated anal ogues. The oily phase

of the enul sFemalations stable iy parentersl sdsministation inglude agusqus 408 #0%n own

i ngr edi | mg@rt ] \VAi ' : | ,.se nmerely an
enmul si fi re%ué(%?'ﬁ%?\%ase %%Egguasﬁnwgﬁﬁl%u n?@?ﬁu@%%‘é@bm“ ses a

m xt ur e befteristatsend eolutaewhiehrendérftheefornmilationdsotaic woith the blwod ofthewi-t h . both a f at
and an oil .. Preferabl a hydrophilic.10 .enmul sif.ier .i.g inclyded together

W th o FEEReng dny e Pouani A sapefs St oRnmion it R | o7 ot on,
it iipcl 'dﬁ@éndﬁ_i% dherts aiftl thicRéHihpepbims, and BERLIEY or ofREmEdidafticuiagy (S) W th or

w t hout stabil.i zerés) make up the so-called enul sifying wax, and the wax
t oget he Fysiimsvhigiarg fesigned to target the compound to blood components or one or more

organs. The formulations may be presented in unit-dose or multi-dose sealed containers,

for example, ampoules and vials, and may be stored in a freeze-dried (lyophilized)
condition requiring only the addition of the sterile liquid carrier, for example water for

20 injections, immediately prior to use. Extemporaneous injection solutions and suspensions
may bé prepared from sterile powders, granules and tablets of the kind previously
described. |

Unit ddsage formulations of interest include those containing a daily dose or unit,
daily subdose, as herein above-recited, or an appropriate fraction thereof, of a agent.

.25 It should be understood that in addition to the ingredients particularly mentioned
above, the formulations of this invention may include other agents conventional in the art
having regard to the type of formulation in question, for é}_{ample, those suitable for oral
administration may include sﬁch further agents as sweeteners, thickeners and flavoring
agents, It also is intended that the agents, compositions and methods of this invention be‘

30  combined with other suitable compositions and therapies. - ' '
These agents of this invention and the above noted compounds and their
derivatives may be used for the preparation of medicaments for use in the methods

described herein,
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and/ or fat make up the so-called enulsifying oi ntnent bdd&dthecl99 orns t he
oily dispersed phase of the cream fornul ations. 15 Enul gents and emul si on
stabilizers suitable for use in the fornmulation of the present i nvention

i ncl udewdwe a0, Span 80, cetostearyl al cohol, nyrlﬁk %ﬁﬁ gl yceryl
nonost earate and sodi um lauryl sulfate. The choice o SUIt e 0|Is or fats
for -the fornulation is based on achieving the desired cosnetic properties,

si.nce the sohib?Flml@yﬂmeQfﬂiﬁmwhug/@lhbmpﬁmﬂﬂlﬁebfﬁﬁ@veﬂﬁbﬂlsheﬂl kely 20 to be
used in hus the cream
shoul d E&g@%bﬁ% %hl@ic?w%rsg%%aﬂg%rﬁyteal a1 §°y\é30‘h&°9¥t%¥e product wth
sui t abl antdm‘lﬁ:issltmmatedﬂmva)dake bﬁﬁb&ggwﬁlﬂbéﬁnlthé)ﬁﬂgmflomhgto Igant ai ners.

Strai ght, or branched. chai n, nono- or  di basic al kyl ers._such as
di' | S0aivEAPRFS V&Y Sk oS Brqnge & day, fo5 997 eFO Tk ST WILLEERE - coconut

fatty agdstiSe dtﬁgﬂj’r%&loﬁyéﬂ slighe, decyl ol eate, isopropyl palmtate, butyl
stearate, 5g2 et hyl hexyl paI mtate or a blend of branched chain esters

known as Cr cthrfellovangexaaplesisee intgaded to ftielzate, ratndb bmifdkafnynger or in

combi nati on g [ NOg étﬂ%cﬂ o) E)E’Uo ouhd £1ﬁ‘fj#2 Al ternatively, high

mel ti.ng poin - d/or liquid paraffin or
other mneral oils can be used. Fornul ations suitable for topical

adm nistration to the eye also include eye drops O wherein the active
ingredient is Bpgs@ ved-or suspended i BQE sQit af arrier, especially an
aqueous sol vepd ford the agent. Fornul onsj f or al” adm ni strati on may
be present ed Si @PWW-‘J@B& a bhg-baye cagpri sing, for

exanpl e, cocoa bytter or msaiiTyfate. 28 17 Cctoler . 06 WO 03/088913
PCT/ 1TS03/ 11981 |.at il Sﬁ-s“?uﬁféwﬁe for '

presented as pessar]ies, tanpons, creans, ge¢ls,
formul ati ons contai'ning in addltlontotheCIdzgent S rrlers as are
known i'n the art to be appropriate. Formnul at'cgﬁﬂﬁ: Shit #@Dl e For nasal

adm ni stration, wherein the rier is a soli 5 1 nclude a coarse powder
having a particle size, for eX&ngle, in the rangegpf about 20 to about 500

mcrons which is adm nistered as|a dry povvder or ijn an inhal er device by
rapid a) TFA, Anisole, RT
» b} BOP reagent, :
. ' N-Formylmethionine
THF, 09C, 0.5 hr

Cl

oans or spray

Compound #2

10 - BOC — N-fert-butoxycarbonyl; BOP - benzotriazol-1-
' .yioxytns(dnnethylannno)phosphomum hexafluorophosphate; TEA — inethylamme THF
— tetrahydrofuran; RT — room temperature; TFA — trifluoroacetic acid

Synthesis of Compound 1:
15 ‘A solution of N-Boc leucine (1.0 g, 4.32 mmol), friclosan (1.25 g, 4.32 mmol),
benzotriazol-1-yloxytris(dimethylamino)phosphonium hexafluorophosphate (1.91 g, 4.32
mmol), and triethylamine (1.33 g, 12.9 mmol) in anhydrous THF (25 ml) was stirred at 0
°C under argon atmosphere for 4 hrs, ‘Water (20 ml) was added and the reaction mixture
was exfracied with ethylacetate (2 X 30 ml). Combined organic layers was washed with

20 water, brine, and dried over N2;S0,. Evaporation of the solvent and purification using
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i nhal ati on through the nasal passage from a container of!7QsObHAM@r hel d
close up to. the nose. Suitable fornulations wherein the carrier is a
liquid for adm nistration as, for exanple, nasal spray, nasal drops, or by
aer osolwa@hdabat rati on by nebulizer, include 10 aquegisy@ls fghy sol utions
of the agent. Fornulations suitable for parenteral admnistration include

agueous and non- aqueous isotonic sterile injection solutions which may
contai nsifiea gel exinaashomatograpler with 2% s8vtacstats inbayanars chigntprasddedhi ch render the

f or mul ag&gﬁo&a_qtéggic?bp@estsg}%gﬁ{sgé%%of the intended recipient; and aqueous

and non-aqueous steri e€nsrons’which may incl'ude 15 suspendi ng agents
and thi ckeni HQMQE(GBCb,aiﬂdM@ﬂsﬁr(ﬂszmﬂ=0Ht)el.43r(s(;9ﬁpaﬁ1l4'1cﬁlﬂl(m; e systens

more oA TR g S F e T e L PR A OB 38l - dose
seal gd gg_l]ng:ElﬁQﬁq_lz;.f]%( mpi;_gﬁ (2MERYlsgdam s, and maybe stored in a

freeze-dried (lyophilized condition requiring only the addition of the
sterile liquid carrier, for exanple water for 20 injections, inmediately

prior to -usengregWH%zi nj ection solutions and suspensi ons maybe
sterile po

prepared fro ers, granules and tablets of the kind previously
descri bed. Udisplutios efy@nfpouirdl @25 8.5oimolhtie ashytrounadisotbe(00AH ). Eont ai ni ng a

daily d i 3l her.ei -recited,
appr opr P et o BRGal THR P53 Emeah Ses G B i6 Hiner st 0od ¢ ha
i n agddi Wifflest Qod tagh WiRGER6H A RhSstRAdd dohtimad!for 4MBihed PRE.JAl &eaoRtildshe

formul ations of this invention may includée other agents conventional in the
art haWwerdheagmeved wdenieducydymessire fogobaisay dahygio varddgdAndey anpl e,

t hose SH&JIMO%.%d&’a?éoﬁa Lk thALhifRoi8Y | nclude such further agents as

sweet eners, thickeners an avoring agents. It also is intended that the
agent s, yoeppisdimétyamino)ghosphdnanis hexhfludroshosphater (026 g, b mBO1)¥nbi ned with

ot her suitaple, conposjti and t her apies. se ent.s_of i,s invention
andt he g nshGRER (Eb kb ot aad SR e (15 P My et Ra for t he
prepgr at{hﬁﬂa@@? c]ﬂ%ﬂhﬁ%@ggﬁsﬁoﬁzﬁ thé&fnpl Qich R rdaBidAQ@sr 0.5IBS£ 0°0edhberein. 29 17
Cct ober 2006 WD 03/088913 PCT/ US03/ 11981 L »

reaction was washed with water, brine, and dried Na;SO4. Purification on silica gel

column chromatography provided Compound #2 as colorless thick gum.

"H NMR (CDCls, 500 MHz): 0.88 (d, 3H, J = Hz), 0.91 (d, § = Hz), 1.50 - 1.56 '
~ {(m, 1H), 1.60 - 1.71 {m, 2H), 1.95-2.02 (m, 1H), 2.09 (s, 3H), 2.50 (m, 1), 2.58 (m,
20  1H), 4.65-4.70(m, 1H), 4.74 (q, 1H, = Hz), 6.48 (d, 1H), 6.78-6.85 (m, 2H), 7.15-7.25

(m, 3H), 7.44 (s, 1H), 8:17 (s, 1H).
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In the clinical use of the prodrug antibiotics will |ikdFFPcloben2g0p
established guidelines. Dosage will likely be simlar to those al ready
enpl oyed for nost other antibiotics. It is estimted that a dose of

prodr UgwWiehtsshg i N the range of 100nmg to 19114 gi Ve'i”CEHJ%&SI]ﬁMﬁry ei ght
hours, or once a day, for one or two weeks, or until e patient 5 tests
negative for infectious organisns. The fol I ow ng exanples are intended to
illustrate, but not Iimt the invention. Exanpl e 1-Synthetic Schene for
Conpounds #1.and # O HN H :;ars CHs CH3 G Conpound #1
H3C~Is C rAERHAC <o) ; 80P reagent H N- For nyl nmet hi onine HN O
Cl THF, 0 C, 0. 5 hr - H~O o CISIQHE@EG:I—IS CI Conpound #2 10 BOC

-N-tent - but oxycar bonyl ; BOP - ®@nzotriazol -1 -

-yl oxyt ns(di met hyl am no) phosphgriwm hexaf | uor ophosphat e, TEA - triethylame;
THE -~ tetrahydrofuran; RT. - ' terrperature - I rbid uor oaceti ¢ acid
Synt hesi s of Conpoundy 1: je (1.0 g, 4.32 mol ),

.Z

triclosan (1\?)33 Hm’ﬂ)l),cr-:o

benzotrlazol-l-ggz)x tI‘IS(dIL lg%\ R[go) 0s ho i um hexaf | uor ophosphat e
(1.912 g, 4.32 mol),yYand trréthylamne (1.33 g,y 12.9 mmol ) .i n anhydrous
THE (25 m) was étlrr d at 0 C under argon &tnosphere for 4 hrs. Water (20
m’) was added and the reaction mxture was extracted with ethylacetate (2
X 30 m). Combined organic |ayer /&s washed with 20 water, brine, and

dried over N32aQ4. Evapor at i on 4of %V‘f@aﬁ@ R &.F‘tl on using 30
@BOC
JYI;[F

EDCI, DMF’ RT

%Q“

& o o ;\H/\
e
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17 Cctober 2006 WO 03/088913 PCT/ US03/ 11981 silica gel Wdbabar 2006

chromat ography with 2% et hyl acetate in hexane as el uant provi ded
conmpound-1 as a colorless gum(1.66 g, 75%. tH NUR (CDCl3a 500 MHz): 0.91
(d, 2H, 1.43 (s, 911),1.51-1.60 (m 211), -1.73 (m 111),

A, 43-4.?%)03'"%)1311) 4.83 (d, 111, J= Hz), 6.80 (d,  peptin ©6.86 5
(d, 111, J= Hz), 7.14-7.26 (m lz_%ﬁ% 7.26 (s, I11),-7.43 (d, 111, J = Hz).
Synt hesi s of Conpound #2 A s SCHEMER of compound-1(0.25 g, 0.5 mmol), in
anhydrous anisole (0.055 g, 0.5 mol), was cooled to 0 C and TFA (0.56 g,
5.0 ntnol) was added slowy ove@H 15 10 minutes. Ice bath was remdbved and
stirring continued for anot bra. Al \;le(vol atiles were then renoved

under reduced_pressure to get | Jum  Anhydrogs TEiE was added and cooled to
0 C under’ & psphere. ot ri azol - o A
yl oxytris(dinethyl dm no) | phosph ni um hexafl uoro \gos at

nmmol ), N for Hab ( d. .9 !
added. romat ogr/e
.5 hr at Pyéeg 'LIEI%E.?'EF EEC'[IOI’I was~filashed wit h water bri ne,

2.1 mol) wer

reaction after

and dried Na26O4. Purification on silica gel” @olum chronatogr aphy

provi ded Corr'pound #2 as colorless thiggk gum tH NVR (CDCl3, 500 MHz): O.88
(d, 311, J = Hz), 0.91(d, | = Hz), 1150 -1.56 (m1H),1.60 -1.71 (m

211), 1. 95- 2. 02 (m 111), 2.09 (5 3¢, 2 50 (m 111), 2.58 (m 20 111),

4.65-4. TO0FRIH) | 4.74 (q, 1H, 14J9. 6.78-6.85 (m 211),
7.15-7.2 (M 3TL), 724 (s,

) O
; 1 1 17 I@B’HQINBDH2006 WO
03/08891% PCT/ USOS/ 981 Exanpl e 2- et7c Schenes . SCHEMElI ~ COH
ZYY CHO ’J’A

Y

4 DI, NaHCOs, DMF
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10,, 0 _ N OH CHO *0,,(N O PYSOP.TEA THF, RT 0 2 a) THAOcRPer0g6| CHO
NaBH4, MeOH b) OHN HINO OHO ONBOC HON OY | HNF HNNOT [N
Z EDCI, DM, RT 4 | OONBOCOO y/ I pl' I NTFART H NNONFO Z
L, Slwo@smssNH! K NYW 1 01 N OHINF 0z1 ¢ 5 32 17
ot obar VoA CrrS037iT981
o SCHEME-3
s~ ,
H)LNgN LI
0 : S
HS” W : : o ‘| -
) 0 o 7N
— > )k N 0
Nal, DMF HONT S : :
6 o
SCHEME-4 ‘
' s OH
. 5 _ Y- Ph-SnBua, Pd (0) :@(
HJLN N 0 |
0 Z
_ . |

wherein in all the above synthetic schemes X and Y are indepéndcntly the same or
different and are selected from the group consisting of hydrogen, lower alky}, substituted
or unsubstituted, lower alkényl, substituted or unsubstituted, lower alkynyl, substituted or
unsubstituted, aryl groups, substituted or unsubstituted, heterocyclic groups, substituted
10  or unsubstituted, lower alkoxy, lower alkylthio, halogen, cyano, nitro, carboxylate,
- _sulfonate, alkyl sulfone, alkylsulfoxide and trialkylsilyl, |
In the above general synthetic schemes and the following specific examples, the
following applies: PyBOP is Benzotriazol-1-yl-oxyiripyrrolidinophosphonium
hexaftuorophosphate; DMF is N,N-dimethylformamide; NaHCO; is sodium bicarbonate;
15  RP-HPLC is reverse phase high performance liquid chromatoéraphy; TLC is thin layer
- chromatography; HCl is hydrochloric acid; TFA is trifluoroacetic acid; and DIEA is N,N-
diisopropylethylamine. .
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WD 03/ 088913 PCT/ US03/ 11981 SCHEME-2 OH 0 00 0 CHO 6-1{Btoper29for, TEA,
THE, RT 2 SMe a) TFA, RT 0 ' 0 C H HO b) N NaBH4, IVEIO-| OO0 HN O 11
O03 SM OONH HOI I\ NO HN /I OHNF U] 4 CDI, NaHCO3, DMF

Utilizing the above general methods, the following spéciﬁc compounds were -
prepared. '

Example 3: Preparation of (x)-pyrrolidine-1,2-dicarboxylic acid 2-tert-~butyl
gster-1-4-formy)-2.6-dimethyl-phenyl) ester (Scheme 2, Compound 2):

0y
\.F’gr"’% |

Py-BOP (6.8g, 13.0 mmol) was a&ded to a solution of N—tert-butyldxyca;bbuyl-D—

proline (2.34g, 10.9 mmol) and 3,S—dimethyl~4-ﬁydroxybenza1dehYde (1.96g, 13.0 mmol)

' 10 in dry DMF (12 mL), and stirred to dissolve, N,N-Diisopropylethylamine (7.6 mL, 43.0 .
mmol) and 4-dimethylaminopyridine (122 mg, 1mmol) were added with stirring, The
resulting solution was stlrr.ed for 2.5 hours. The reaction mixture was covered with
diethyl ether (100 mL) and washed with water, saturated aqueous sodium bicarbonate,
and saturated brine. The ether layer was dried over anhydrous sodium sulfate, filtered,

15  and concentrated under vacuum, The resulting red oil was purified by column

chromatography on silica gel with dichloromethane eluant, Recovered clear, light yellbw
oil (1.16g, 31%). LH NMR (CDCI3, 500 MHz): 9.92 (s, 1H), 7.59 (s, 2H), 4.63-4.66 (m,
1H), 3.45-3.62 (m, 2H), 2.25 (s, 6H), 1.99-2.42 (m, 4H), 1.48 (s, OH). '

20 * Example 4: Pre aration of 2-(s)-form lamino-4-methylsulfanyl-butyric acid
2;5-dioxo-pyrrolidin-1-yl ester termediate in Scheme 2):

\S |
o i
| . P
o O

25 1,3-Dicyclohexycarbodiimide (2.48g, 12.0 mmol) was added to an ice-cold -
solution of N-formyl-L-methionine (1.77g, 10.0 mmol) and N-hydroxysuccinimide
(1.38g, 12.0 mmol) in diy THF (20 mL). The solution was stirred in an ice bath, and
crystals formed quickly. The reaction was placed in a refrigerator overnight (about 14
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5 33 17 Cctober 2006 WO 03/088913 PCT/(JS03/11981 SCHENEcEbg/2086 O O H
PCO5 OC HANNHNNOOO HSO0OOOI S\NNO Nal, DWW H O SCHEME- 4
OHH Y PhSnBu3, Pd (O OOPh HIIl NNO HLNNOOZOPh 45 whereinin
al | thewsaheyRogynt hetic schenmes X and Y are |ndepend§eifh]§03; hg, Sane or
different and are selected fromthe group consisting o drogen | ower

al kyl, substituted _or .unsubstituted, |ower al kenyl subst Ituted or
unsubst RP¥Ekdh elcﬂ(ﬁlﬂpmﬁll’@mte (@Bﬂ?&ablﬂ’ﬁcﬁﬂo@xﬂ“ﬁwﬂﬂqﬂ%Wéﬁ aryl groups,

substi t Wifthe@by ﬁmﬁéﬁtrﬁéﬁm&a w‘ﬁ?&ﬂ%{t ﬁ}fn&hﬂsﬁ&mnﬁ URE iHelrthufflg10 OF
unsubstituted,” | oner al koxy, |ower al kylthi o, hal ogen, cyano, nitro,

car boxy Iselids wereetmowedhsiltrafiduy The ﬁltlfaimms reduksd mdb:fmmdmtoesnﬁda rial kylsilyl.
e ARONRARNAL BhisSYAIELLR SENE TSNl Bkl dRUD %ot T ¢ exampl es,

Benzet I biadonale aﬂ&mﬁt&d titier Theé ethylaphars Parviad Ariedieven bliyaoopsvdiuphat e; DVF i's
N, N- di net ylf?r% NaHCO(err) I s sodi um bi carbonate: 15 RP-HPLC is
reverse® tte &7duerdia Ae gil phdst vapuem, dhesds dibitype, 2ol thin | ayer

theorj) was used without further pm'lﬁcatxon.

Example 5: Preparation of~1 s)-{2-formvlamino-4-methvlsulfanyl-bun 1)-

0 pvrrohdme-z-carboxvllc acid-4-formyl-2.6-dimethyl-phenyl ester (Scheme 2, .
Compound 3):
. \S B
0 2
! 243
N . »0
=0

15 Trifluoroacetic acid (5.0 mL) was added to a solution of Compbund 5(1.16g,3.33

- mmol) in dry dichloromethane (5.0 mL). The resulting solution was stlrred under

nitrogen for 30 minutes. The solution was concentrated under vacuum to remove excess
TFA, and then re-dissolved in dichloromethane (7 mL). To this solution was added
Compound 4 (0.91g, 3.31 mmol) and DIEA (1.2 mL, 6.88 mmol). The reaction mixture

20 was stirred at room temperafure for 3 hours under nitrogen. The reaction mixture was

 taken up in ethyl acetafe, then washed with aqueous HCI (0.1 M), saturated aqueous,

sodium bicarbonate, and saturated brine. The ethyl acetate layer was dried over .
aphydrous sodium sulféi:e, filtered, and concentrated to dryness under vacuum.
Recovered clear oil (1.09g, 81% vield). 1H NMR (CDCI3, 500 MHz): 9.91 (s, 1H),

25  8.18(s, LH), 7.58 (s, 2H), 6.49 (d, ] = 8.29 Hz, 1H), 5.08-5.1'1 (m, 1H), 4.78 (dd, J=3.5,
8.8 Hz, 1H), 3.91-3.94 (m, 1H), 3.69-3.73 (m, lH); 2.53-2.58 (m,2H), 2.41-2.46 (m, 1H),
2.25 (s, 6H), 2,15-2.29 (m, 2H), 2.11 (s, 3H), 2,08-2.16 (m, 2H), 1.89-1.95 (m, 1H).
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chromat ography; HO is hydrochloric acid; TFA is trifludf&%tobeqd06ci d; and
DIEA is N, N diisopropylethylamne. 34 ------- --- ---- --- --- 17 Cctober
2006 WD 03/088913 PCT/ US03/ 11981 Utilizing the above general nethods, the
f ol | owiwe oSBReHsT i C conpounds were prepared. Exanpl eperublsfilpgy ati on of
(r)-pyrrolidine-1.2-dicarboxylic acid 2 tert butyl
ester-1-4-fornyl -2, 6-di net hyl - phenyl) ester (Schenme 2, Conpound 2): 5 ON,
Y ON Py-BOP (6.8g, 13.0 rrm)l) vvas added to a sol ution of
N-tert-butyl = [
3, 5-di net hyl -3 OB% ;‘15‘&%{&51:{ - fry DVF (12
m.), and Stll’ ke, o =5 , 43.0 mmol)
and 4-di net hyTa ' ny, 1mm|) wer e added W|th stlrring. The
resulting solution was stirred f 2.5 hours. The reaction m xture was
covered with diethyl ether (1022;)) and washed wth water, saturated

d

ie

aqueous sodi um bi carbonate, @n \at ed brine. The et her | ayer was dried
over anhydrous ‘sodi um squateL\ 15 and concentrated under vacuum
The resulting red oil was puri chr omat ography on silica gel
wi t h di chl or onet hane el uant. eco@ere cl g light yellow oil (1.16g, 31
% . 1H NWMR (CDCl 3, 500 MHz): 9.92 (s, 1 { .59 (s, 211), 4.63-4.66 (m
111),53.45-3.62 (m 210, 2.25 (s, 611),1.99-24H (m 411), 1.48 (s, 911).
20 Exanple 4: Preparation of 2-s-fornylam no- 4- met hyl sul fanyl butyric acid
2,5-di oxo-pyrrolidin-1-yl ester (Internediate in Scheme 21 S O O NON H
o Sodium borohydride (50 mg, 1.3 mmol} was added to a solution of Compound 3°

(1.08g, 2.7 mmol) in anhydrous THF (10 mL). The resulting suspension was stirred for
20 minutes, after which TLC analysis indicated complete reduction of the aldehyde, The.
10 mixture was covered with ethyl acetate (100 mL) and quenched with aqueous HCI (0. 1 7
- M, 15 mL) The organic layer was separated and washed with aqueous HCI (0.1M, 15
mL), saturated aqueous NaHCO; (15 mL), and brine. The organic layer was dried over
anhydrous sodium sulfate, filtered, and concentrated to dryness under vacuum, The

‘ residue was purified by silica gel column chromatography with ethyl acetate/
15 dichloromethane eluent to afford whitesolid (165 mg, 15% yield). 'H NMR (CDCls, 500
MHz): 8.19 (s, 1H), 7.07 (s, 2H), 6.4 (d, ] = 7.9 Hz, 1H), 5.05-5.10 (m, 1H), 4.84 (dd,-J
-=4.9, 8.5 Hz, 1H), 4.61 (br.s, 2H), 3.84-3.88 (m, 1H), 3.80-3.84 (m, 1H), 2.54-2.57 (m,
2H), 2.43-2.48 (m, 1H), 2.18 (s, 6H), 2.06-2.46 (m, SH), 2.05 (s, 3H), 1.89-1.94 (m, 1H).

- Example 7: Preparation of 1-ethyl-6-fluoro-7-

20. L(s)-(2-formylamino-4-
methvlsulfauvl-butvrvl)-gvrrolldme-z-carbonxlogx|-3,S-d1methxl—
_ engxlogycarbonzl}-glperamn-l-vl)-tl—oxo-l 4-dihydro-quinoline-3-carboxylic
acid (Scheme 2, Compound 5):
\S
g\‘ o 9.
_>‘°2 :Z OH
0] F \
O K N
. )’N\/’ N \\

25
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O 25 1, 3-Di cycl ohexycarbodii mi de (2.48g, 12.0 mmol) was AREHerZ90GN
i ce-cold solution of N-fonnyl-L-nethionine (1.77g, 10.0 nmol) and
N-hydr oxysucci nimde (1.38g,12.0 nmol) in dry THE (20 nL). The sol ution

was St ogBQshdde@n ice bath, and crystals forned quic eaction was
placed in a refrigerator overnight (about 14 35 17 E@?"Hﬁ"l’%ﬁ%oa WO

03/088913 PCT/US03/ 11981 hours). The crystalline precipitate (presunably
di cycl ohexy! uh 8dutipnof Compernd 2,28 mee f84Qumimel) and |4 rcaxbonyldiimidezofs (Bér at e was

diluted W Wilﬁﬂ]ﬁ ' glﬂg i r let i i e renoved by
filtratio ?6"% e fl tra¥(ggﬁv‘\sgjsM$§Vc?ﬁce hﬁgeéﬁggﬁt}m%%ssggf?%gmﬁé These solids
wer e di ssleinyellow soletidmywasahidied ircan ivetalte quettliod vithiwatert(8 gLag UEABB])s odi um 5

bi car bonatcﬁ Jarég s%éur,at ed brine. The ethyl acetate |ayer was dried over
anhy dr ou&4¥red, far 90 grinuiese Afjer wapiagito raeva tempgatise noEloxAcin (19 Mkhider vacuum
The ¢4 ude,.080 Innlo?- 289 sddma ; PM - her purification.
Exanpl e 5: Preparat ison- o?’ﬁti{b?s%@??%gé?%g am no%%?%g/fqg&}af anyl -butyryA- 10
pyr r ol i dpuseenzional bosugpeinsion giaduallyf(ont mpl compBtedy) wleated afiptséinizg fecli5Sér  ( Scheme 2.

Conmpound e ' J~ NNH.O O.0.. Irifluoroacetic.acid (5.0 nl)
e o piutes, Phe actonmixel Bt wiisbemy? sechite A0!sir) 44 BRSEH iy ™
di chl or 0@ kitrieacidbsolutivh (2 x F1he) )radé sdtirhte@ bl (4 )N THOSthtak¢t416 Solativahe r

ntrated under vacuumto

ermvd oL S shed o B e BN (7 i) To
6. B8 ol o Bl o A00) s R Bty P R IO e tor 3
hour s un@Rstoniitile), effending theeprodut ad aoyellow powde (dme, 27% yield). 1H NMR
(CDC13, 500 MHz): 12.95 (br.s, 1H), 8.68 (s, 1H), 8:20 (s, 1H), 8.09 (d, J = 12.5 Hz,
' 1H), 7.08 (5, 2H), 6.83 (d, J = 6.57 Hy, 1H), 6.52 (d, J = 8.3 Hz, 1H), 5.05-5.10 (m, 3H),
4.84 (dd, = 4.9, 8.5 Hz, 1H), 4.31 (g, J = 7.2 Hz, 2H), 3.86-3.90 (m, 1H), 3.80-3.84 (m,
15 1H), 3.74 (br.s, 4H), 3.28 (br.s, 4H), 2.54-2.57 (m, 2H), 2.44-2.46 (m, 1H), 2.19 (br.s,

6H), 2.05 (s, 3H), 2.02-2.3 (m, 4H), 1.89-1.95 (m, 1H), 1.58 (t, T = 7.2 Hz, 3H).

- Example 8: Preparation of 2-(2-formylamino-4-methylsulfanyl-
butyrvlamino)-4-ethvl-pentanoic acid 4-chloromethyl-phenvyl! ester (Scheme 3

| 4_ H j)\m /lifNﬁoio/O/\c o

A solution of coinpoﬁnd X (0.2 gr, 0.55 m mo}) in anhydrous dichloromethane

20

was cooled in an ice bath and PCls (0.11 gr, 0.55 m mol) was added under argon
atmosphere. After the completion of the reaction aqueous NaHCO; was added and stirred
for 10 min. Organic layer was separated, washed with “;ater, brine and dried (Na;SO4).

25 Evaporation of volatiles provided compound XXVWhich was used for the next reaction
without further purification. ' '
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taken up in ethyl acetate, then washed w th aqueous HCL('G.Octabpr 2086t ur at ed
aqueous, sodium bi carbonate, and saturated brine. The ethyl acetate |ayer
was dried over anhydrous sodiumsulfate, filtered, and concentrated to

dr ynessyihggdsoidacuum  Recovered clear oil (1. 099, %{‘iﬁ%k@ﬁ@x 1H NMWVR
(CDCl 3, 500 MHz): 9.91 (s,1H), 25 8.18 (s, 1H), 649(d, J =
8.29 Hz, 5. 08- 3.91-3.94

4. dd. J = 3.
(m 1H) 3. 691%NV§*(GWM§0W 1%03@53&;%2@) J12”2¢§L8§(&53W%)2 2.25 (s,
89-1. 95
1H) 36 ’7ﬁ8t g %??32%%%88%2%/%Ss-(zsgligmb%lgﬁmﬁgmk Prepaﬁlatnl on

of .1- ( s)H},B.Ped. Wi (na i o7.07-Fribd (uy, 1280, B38¢7.4b (1) 2H)| 3.20 5y | | d| ne- 2- car boxylic
aci d- 4- hydr oxynet hyI 2 6-dinethyl -phenyl ester Scheme 2. Conpound 4): S O
11 NNN H %-0H 5 : L 3.mpl ) was added to a

sol ufi on of EXHBLE e PV CrDONY IR i £ml). The
resul ting su8gés PIYL ESHEr BETIEITE 4 - after which TLC anal ysis
i ndi cated conpl ete reductl on of the al dehyde. The. 10 m xture was covered
with ethyl acetate (100 rrL) and- quenched vvlthoaqueous HC1(0.1- M 15 nl).
The organic | ayer was s ted and washed w th aqueous HO (0.1M 15 nl),
sat urat ed- agueous NaHCCB 5 m.), @nd @l Thél organic | ayer was dried

over - anhydrous sodi um at d concentrated to dryness under
vacuum The residue was mﬂ gel col um chromat ography wth
et hyl acet ate/ 15 dichloro

hane eluent to afford white solid (165 ng, 15%
yield). 'H NVR (CDC13, 500 OwHz)h 9 (s, IH, 7.07 (s, 2H), 6.44 (d, J =
7.9 Hz, 1H), 5.05-5.10 (m 1H), 4.4(de—49 85Hz 1H), 4.61
(br.s, 2H), 84- 3. 88 2.54-2 57(m 211),
2.43-2. 48 (mHHM}(CDCgBS'{Dd\%@niPI 12)263%@1%):6 4@{? 9Eihy1.64- b6R (s,

ety k6T b 4SS TR IS A BRI 90, 2287290,

oH, § = 848Hz),791~793(d,2H,J 8.48 Hz), 9.99 (s, 1H).

FExample 10; 2-(2-Formylamino-4-methylsulfanyl-butyrylamino)-4-methyl-
pentanoic acid 4-hydroxymethyl-phenyl ester (Scheme 1, Compound 4)

15
&
o) o /Q/\OH
N
HJ\N : o)
0
'H NMR (CDCls, 500 MHz):0.99-1.03 (m, 6H), 1.71~ 187 (m, 3H), 2.022.15

20 (m, 2H),2.11 (s, 3H), 2.53-2.66 (m, 2H), 4.68 (s, 2H), 4.76-4.79 (m, 2H), 6.46-6.47 (m,
1H), 6.70-6.74 (m, 1H), 7.06-7.08 (m, 2H), 7.36-7.39 (m, 2H), 8.19 (s, 1H).
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met hvl sul f anvl - butvrvl)-Pyrrolidi ne-2-carbonyl oxyl -3 5- difiastdag1 2006

benzyl oxvear bonyl } - pi perazi n-1-yl ) 4-oxo-1 4-di hydro-pui nol i ne-3-carboxylic
acid .(Schene 2. Conmpound 5): S Ol NNOO HOFOH NN-N 250 37 17
Cct oberWaQQ,ﬁssgng 03/088913 PCT/ US03/ 11981 A sol ut| onpefy QP pynd 2 (20 ny,
0.049 mmol ) and 1, 1-carbonyl dii m dazole (36 ny, 5 in anhydrous DVF
was stirred under argon for 3 hours. The resul ti ng clear yellow solution
was chi.l'l ed i an i ce bath, quenched with water (3 pL, 0.17 nmol), and
stirred for gEammellsrepmration of pmylamingme finyk-e, - nor f | oxacin (19
ng, 5 0.060 rAiSYIy AMe gicthyl-hentandio aci difi ms-; added to
forma -suspeiSiitian ; <phenyires '-uL‘ aIIy (but not conpletely) cleared
after_stirring _for 150 mnutes The reaction m xture was taken up in ethyl
acetate (10 nL) and washed with 10%citric acid solution(2 x 4 nL) and
saturated brine (4 ni). Thesefhyl acetate sol ution s dried over
anhydrous magnesi um sulfate] filtered, and reduced to Jdryness under 10
vacuum The resultant, cle oi | (29 /a Hﬁ pr éparative RP-HPLC
(20-60% acetonitrilg), affording €t a8 a 3Na||ow powder (10.3 ng,
27% yield). 1H NVR _(CDC 5SRO . Y (br.s, bll) 8.68 (s, 1H), 8:20
(s, 111), 8.09 (d,HJ] = 08 (s, 210 6.83 (d,-J =°6.57 Hz,
111), 6.52 (d, J-83Hz H)505510(m3H) 4.84 (dd, J = 4.9, 8.5
Hz, 1H), 4.31 (g, J = 7.2 .86-3.90 (m 1H), 3.80-3.84 (m 15 1H),
3.74 (br.s, 4H), 3.28 (br.s, 4H), 2.54-2.57 (m 211),2.44-2.46 (m 111),
2.19 (br.s, 6H), 2.05 (s, 3H, 2.'02-2.3 (m 411), 1.89-1.95 (m1H),1.58
(t J = 7.2 Hz, 311). ' Exanple 8: Preparation of

2-(2-fornyl a”i{%dﬁ(ﬁ%i}’%&ﬂﬁﬁ%% 1.02 (m, 6H), 1.71 - 1.84 (m, 3H), 2.02-2.21

(n, 2F), 2.14 (s, 3H), 2.60-2.66 (m, 2H), 4.15 (s, 2H), 4.75-4.78 (m, 2H), 6.48-6.50 (m,

10 1H), 6.70-6.74 (m, 1H), 7.06-7.08 (m, 380, 7.12 (d, 1H, T = 7.7 Hz), 7.21-7.24 (mn, lH)
7.36-7.39 (m, 2H), 8.19 (s, 1), 8.26 (d, 1H, ] = 6.36 Hz).

Exam le 12: Preparation of 2-(2-formylamino-4-methylsalfanyl-

15 butyrylamine)-4-meth yl-pentanoic acid 2 6-d1bromo-4-hvdroxvmethvl—phenvl
ester (NB3144)
s~ =
Br .
jj)\ 0 OH
N
H N O '

o Br

20 'H NMR (CDCl, 500 MHZ):0.99-1.03 (m, 6H), 1.71 — 1.87 (m, 3H), 2.02-2.15-

(m, 2H),2.11 (s, 3H), 2.53-2.66 (m, 2H), 4.68 (s, 2H), 4.76-4.79 (m, 2H), 6.41-6.46 (m,
1H), 6.61-6.63 (d, 1H, J=8.69), 7.58 (s, 2H), 8.21 (s, 1H).
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but yryl ami no) - 4- et hyl - pent anoi ¢ aci d 4-chl or onet hyl - pheriy|O0%$ec00§ Schenme 3)
O~1 G HNNOO 20 A solution of conpound X ( 0.2 gr; 0.55in nol) in
anhydr ous di chl oronmet hane was cooled in an ice bath and PCl5 (0.11 gr,

0. 55 i nwi@bassyas added under argon at nosphere. After Ctrlft% ﬁ% pR! etion of the
reacti on aqueous NaHCO3 was added and stirred for gani c | ayer
was separ at eg d vmth vvater br| ne and dried (Na2804) 25 Evaporation
of volatiles e Frepasation of 2 {BTI Haggino-d:methvisulfanyle next reaction

wi t hout furt FEEYIRIAINE earyl-pey ayid 5 pO0dethylO 03/ 088913

PCT/ US03/ 1198322 33 INRRCYHYENTY EatefINH ). 00 1.03 (m 6H), 1.72 - 1.86 (m
311), 2.02-2.15 (m 2H) 2.1 (s, 3H) 53-2.66 (in, 211), 4.57 (s, 211),
4.75-4.81 (m 211), 6.46-6.47 M . » 6.73-6.77 (m 111), 7.07-7.10 (m
2H), 7.38-7.41 (m~211), 8.20 (s, 1H) Exanpl e 9: Preparation of 2-tert

wash

But oxycar bonyl am no- 4- r@t hyl -pent anoic §ciLA oL nyl| - phenyl ester (Schene
1, Corrpound 2) O ~ Ot f10 N\ vy WR (@bc13, 500 MHz):
1.01-1.02 (m 6H);1.46 N. 64 10 111), 1.76-1.83 (m
211), 4 52-4.54 (m 18 4N92- 794 7Y, = 7.6 Hz), 7.28-7.29 (d, 211,

J =8.48 Hz), 7.91-7.93 (d, 2
10. 2- (2- For nyl am no- 4- net'hyl sul f any
4- hvdr oxynet hvl - phenyl ester (Schenefl,

9.99 (s,111). Exanple
M Nno) - 4- met hvl - pentanoic acid
ind 4) 15

5.
'H NMR (CDCl, 500 MHz) 0.70-0.75 {m, 6H), 1.71.— 1.87 (m, 3H), 2.01-2.16
(m, 2H), 2.13 (s, 3H), 2.53-2.66 (i, 2H), 4. 45 4.53 (m, ZH), 4.78 (s, 2H), 6.08-6.10 (d
1H), 6.27-6.27 (d lH J=8. 69), 7.33-7.40 (m 12 H), 8.12 (s, 1H).
10 Exalgp_e 14: Preparation of 2-(2-formvlammo-4—methvlsulfan_yl_—

bu ggglammo1-4-methvl—pentan01c acid 2-bromo-4-hydroxymethyl-6-

methon—ghenvl est__(NB3162)

T,

15 "H NMR (CDCls, 500 MH?2):1,00-1.02 (m, 6H), 1.60 — 1.77 (m, 2H), 1.80-1.86
 (m, 1), 1.95-2,12 (m, 2H), 2.11 (5, 3H), 2.61-2.66 (m, 2H), 3.82 (5, 3H), 4.6 (5, 2H),
474 -4.78 (m, 1H), 493-4.98 (m, 1H), 6.41-6.45 (m, 1K), 6.60 (3, 1H, J=8.45), 6.94 (5,
1H), 7.16 (5, 1H), 820 s, 1H).
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OOIl OH HINNO O 'H NWR (CDC13, 500 MHz):0.99- 1. 0317@Qeober20p6
1.71-1.87 (m 3H), 2.02-2.15 20 (m 211), 2.11 (s, 311), 2.53-2.66 (m
2H), 4.68 (s, 211), 4.76-4.79 (m 211), 6.46-6.47 (m 111), 6.70-6.74 (m
111), 7wBG3desd@ (M 211), 7.36-7.39 (m 2H), 8.19 (Spepdddseay 17 Cctober
2006 WO 03/088913 PCT/ US03/ 11981 Exanple 11: Prepar a{:l on o%

2- (2- Fornyl am no- 4- net hyl sul fanyl but veyl am no) - 4- net hyl - pent anoi ¢ aci d
4-(1- hydr oxy- 2 di h dro pyridin 2- yI sulfanyl met hyI) phenyl ester (NB3024)
55 /11 0X¥age]s h‘un on of 2-(2-for a0 MHz) : 0. 98-1.02 (m
6H), 1. 71-1. g , bpex 7 ydro3 = :
211), 4.15 (QMMM?S (m 211), 6,48-6.50 (m 10 1H), 6.70-6.74 (m
111), 7.06-7.08 (m 3H), 7.12d, 1H, 7 = 7.7 Hz), 7.21-7.24 (m 111)
7.36-7.39 (m 2H) 8.19 (s, 8.26 (d, 1H, J = 6.36 Hz). Exanple 12:

Preparat.ion of 2-(2-fornyl aniAo-4-neth 15
“but yryl am no) - 4- net hyl -ipent §noi ¢ aci onoOH hydroxvrret hyl phenyl
ester (NB3144) S 0O / OHp ik H D Br 20 "Il NMR (CDd 3, 500
MHz):0.99-1.03 (m 6H, 1 °N1- I n 3 ~02- 2. 15,

"H NMR (CDCls, 500 MHz):1.02-1.03 (m, 6H), 1.72-1.93 (tm, 3H), 2.01-2.17 (m,
2H), 2.11 (s, 3H), 2.15 (s, 6H), 2.65 (1, 2H, I = 6.99 Hz), 4.62 (s, 2H), 4.76 - 486(111,

2H), 6.40 (d, 11, J = 783Hz),665(d 1H, J="7.82 Hz), 7:09 (s, 2H),820(s 1H)
10

Example 16: Preparation of 1-ethyl-6-flnoro-7-(4- {4-[2-(2-1'01' mylamino-4-
methylsulfanxl-bm_.yﬂlammo)-4-methxl—pentanovggyl-benzvloncarbonvl}-

iperazin-1-yl)-4-oxo-1.4-dihydro- ainoline-3-carboxvlic acid 305

15

"H NMR (CDCI, 500 MH2): 0.99-1.03 (m 6H), 1.55 (m, 3H), 1.71 - 1.87 (m,
3H), 2.02-2.15 (m, 2H), 2.11 (5, 3H), 2.53-2.66 (m, 2H), 3.27 (brs, 4H), 3.78 (brs, 4H),
4.30 (q, 2H, T =7.19, 14.44 Hz), 4.76-4.80 (m, 2H), 5.15 (s; 2H), 6.46-6.47 (m, 1H),
20 6.71-6.72 (m, 1H), 6.83 (4, 1H, J = 6.87 Hz), 7.08-7.10 (m, 2H), 7.38-7.41 (m, 2H), 8.10
- (4, 1H,T=12.64 Hz), 8.21 (s, 1H), 8.68 (5, 1H).
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(m 21-1),'2. 11 (s, 3H), 2.53-2.66 (m 211), 4.68 (s, 2WiQctohtrZ§64. 79 (m

211), 6.41-6.46 (m 1H), 6.61-6.63 (d, 1H, J= 8.69), 7.58 (s, 2H), 8.21

(s, 111). 40 -- ----- - - ------ 17 Oct ober 2006 WO 03/088913

PCTI US Exanpl e 13 Preparati on of

2 (2- fgﬁ/r(r)]vol}dg%;no 4- et hyl sul fanyl - butyryl am no) - 4- rreFﬁmﬁﬂ%lé%tlanm c acid
-hydroxvnethyl - 11.1';3",1"Iterphenvl-2'-vl ester (NB3145) S~ OH HNNO

k~| 5iHN|\/R(CDClS 500 M—Iz):0.70075(m 611),1.71-1.87 (m 311),

2.01-2.16 (@ 210, Beck3 e 311). 2.53-2.66 (m 211), 4.45-4.53 (m 211),
4.78 (S, :? i Oll Ly -C Ald‘l -5 fluong-4-0x04 7-pix era@gimbyl- 7. 33-7. 40
12 H), Ju-l Ay LT ‘,4.“:| aacid 4- 2 foymyla lU mo-d4

(m
2- (2-f or nvl _'.-“,-.'.3, Iswlianyliatyylamingld-niethvi-pentamoviaxyi-Benzel 3t (NBBOGENO0I ¢ aci d
2- br ono- 4- hydr oxynet hyl - 6- net hoxy- phenyl ester (NB3162) S -0 0 Br OH HIN
NOO M 15 1H NWR (CDC13, 500 MHz): 1.00-1.02 (m 6R), 1.60 -1.77 (m 2H),
1.80-1.86 (m 111),o4795-2:12 (m 211), 21 (§ . 311), 2.61-2.66 (m 2H),
3.82 (s, 311), 4.66 (s, 211), 1 .98 (m 1H),

6.4 ' , 7.16 (s, 111);
8.2 Lo

4. 93-

1-6.45 (m _111),.6.60 (d,
0 (s, 111)/[?\41 7 Cctob

H™ N’

@

'H NMR (DMSO-d(S), 500 MHz) 0.89-0.91 (m, 3H0, 0,94-0.96 (m, 3H), 1.10-
10 112 (m, 2H), 1.25— 1.26 (m, 2H), 1.70-1.75 (m, 48D, 2.02-2.15 (m, 2H), 2.11 (s, 3H),
3.4 (brs, 4H), 3.78 (brs, 4H), 3.42-3.44 (m, 1H), 4.50-4.55 (m, 2H), 5.27 (s, 2H), 7.08-
7.10 (m, 2H), 7:47-7.49 (m, 1H), 7.53-7.55 (m, 1H), 7.85 (d, 1H, J= 12 HZ), 8.02 (s, 1H),
-8.35(t, 1H, T =12.64 Hz), 8.50 (s, 1H), 8.62- 8.68 (m, 1H), 8.79 (s, 2H).

15
Example 18: Preparation of 2-(2-Formylamino-4-methylsulfanyl- -

_ butvrvlannno)-4-methvl-pentanonc acid 2-bromo-6-furan-2-yl-4-
hydroxymethvl-phenyl ester 317

S/
i 0 o ™ OH
- P
| | o / )
20 -

'H NMR (CDCls, 500 MHz):0.93-1.02 (m, 6H), 1.75 - 1.87 (m, 3H); 2.04-2.15
(m, 2H), 2.17 (s, 3H), 2.50-2.56 (m, 2H), 4.71 (s, 2H), 4.71-4.77 (n, 2H), 5.04-5.08 (m,
1H), 6.39-6.43 (m, 1H), 6.49'(s, 1LY), 6.62 (d, 1H, T = 9.08 Fz), 6.71-6.80 (m, 1H), 7.50-
7.5 (m, 2H), 7.71 (s, 1H), 8.21 (s, 1H).
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WO 03/ 088913 PCT/ US03/ 11981 Exanpl e 15: Preparation of 17 October 2006

2- (2-fornyl am no- 4- net hyl sul fanyl  but veyl am no) 4- net hyl - pent anoi ¢ acid

4- hydroxynet hyl -2 6 di methvl phenyl ester (NB3165) SOOH HNNOO 5 "'H

NVR ( COpb3zom9ld Miz): 1.02-1.03 (m 6H), 172193(@51%:5&11% 01-2.17 (m

oH), 2.11 (s, 3H), 2.15 (s, 6H), 2.65 (t, 211, J = 6. 99 P4 62 (s, 2H),

4.76 - 4.86 (m 2H), 6.40 (d, 1H, J = 7.83 Hz), 6.65 (d, 1H, J= 7.82 Hz),

7;09 (s, 2H), 8.20 (s, 1H) 10 Exanple 16: Preparation of

1-et hyl -6-fl yoro-7- 4 {4 f2 - (2- forrrylam no- 4

met hyl sul f anytEaBIe Y Taepay fi2 inG kyl oxycar bonvl |

Pi ner azi n- 1- AV -arméthiyl-fentannic aci Ehi 5 acid-(NB3057) S O

0 0 F HN Neahs gy WBR06CDC! 3 500|sz)099103(m

611),- 1.55 (m 3H), 1.71- 1. 87 (m 3H), 2.02-2. 15 (m 211), 2.11 (s, 3H),

2.53-2.66 (m 2H), 3.27 (brs, 4H), 3.78 (brs, 411), .4.30 (g, 2H J =

7.19,14.44 Hz), 4.76-4. 8%/(m 2H), 5.15 (s, -2H),. 6.46-6.47 (m-111), 20

6.71-6.72 (m 111), 6.83(d,1H, J = 6.87 Hz), '/008 7 10 (m 2H), 7.38-7.41
8. S

(m 211), 8.10 (% 1H, 34 =12.64 Hz), I(, 1H) . 42
-------------- 1/”'\Oct ber 20069 WO ft so 11981'
‘ N _Cl

H N

"H NMR (CDCi;, 500 MH2):0.99-1.03 (m, 6H), 1.71 — 1.84 (m, 3H), 2.02-2.21
10 (m, 2H), 2.11 (5, 3H), 2.64-2.67 (m, 2H), 3.57-3.77 (m, SH), 4.76-4.81 (ca, 2H), 5.13 (s,
2H), 6.42-6.44 (m, 1H), 6,70 (d, 1H, J=8.1 Hz), 7.08-7.13 (m, 2H), 7.35-7.38 (m, 2H)
8.20 (s, IH)

15 Example 20 — Susceptibility Testing
The NCCLS (National Committee for Clinical Laboratory Standards), method to

determine MIC’s of antimicrobial compounds is modified for high-throughput screening.
All stocks of tested compounds are prepared in either water or in DMSO depending on
solubility. At the highest concentration, DMSO content should not exceed 0.5%. Briefly,

20 twenty 2-fold serial ditutions of test compounds from the highest concentration is made in
a 384-well microtiter plate. Each well is inoculated With testing bacteria in broth to a
final concentration of approximately 1-1.5X 10° cells/m!, Bacterial growth is determined
by t!le increase of optical density at 600nm using a microplate reader (Tecan SpectraFluor
Plus). The MIC is defined as the lowest concentration at which bacterial growth

25 (equivalent to visible growth) was inhibited after 16 to 18 hours of incubation at the

appropriate temperature required for the bacteria growth. Results for Compound #2 are
shown in Table 3 (bacteria) and Table 4.
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Exanpl e 17: Preparation of 1-cyclopropyl -6-fl uoro-4-oxo-7Qsio5er226 n- 1-yl -

1, 4-di hydr o- qui nol i ne- 3-carboxylic acid 44242-fornylam no 4

met hyl sul f anyl - but yryl am no- 4- net hyl - pent an?%k/g)gLiG;)enzélg ester (Nggog%l 5
SOO Il 1/ HNONNON "HNW , - 0.
(m BFDF‘,VO(()R.S@E-N& 96 (m 311),1.10- 10 1.12 (m 2H), fi &%(m 211),
1.70-1.75 (m 4H), 2.02-2.15 (m - 2H), 2.11 (s, 3H), 344(brs 4H), 3.78
(brs, 411); 3.42-3.44 (m 1H), 4.50- TaEES(m 2H) 5.27 (s, 12I—I)‘, 7.08- 7.10

! = = A~ q 1N e Wi 20 wull Z oL [ A =
3(3@022@?,1:6'5@&“@,(\”! fﬁa‘ﬁ#l Ooéz'f ﬁzd)\”" SM?Q@ gm g 65118‘.]881(2mHZ)1i-|),
8.79 (s, 2H§ 15 Exarrpl 18: Prepgk gt#lon O |Exp. #2 . »
2-(2-Fornyl a sulfanvll- but'vryl afi no) - 4- pet hyl - peint anoi ¢ aci
2- br ono- 6- f uf an- 2 yl 4-1 rlyhdrgfx thyI phenyl ester (N83177) SS HNNp O
RTINS e ATt T o TN EYN
4.71-4.77 (|8, Bdebeus S. 04750698 (m <5 ©. 39'<EO &3 (m 111), § 49 (s, 1H),
6.62 (d, 1H |J—=-9.08.Hz) 6.71-4.80 (m 111) 7 50- 7 55 ( 2H) ,
7.71(s, 1H), Powegs, 14700698 43 [16 |

IS. aureus 13301 <0.125 <0.125

S. qureus 11632 0125  |0.125

S. aureus - . {14154 <0.125 <0,123

S. aureus 700787 <0.125 <0.125

S. aureus 700788 [<0.125 <0.125
IS. aureus - 700789 <6.125 <0.125
S. aureus 43300 <0.125 - =0.125

S. aureus 33591 <0.125 <0.125 .
S aureus  [33592 0135 <0125

S.-aureus 33593 <0.125 <0.125
S, epidermidis 27626 <0.125 0125
S. epidermidis 700565 2 2

S. epidermidis {700566 <0.125 <0.125
S epidermidis [700578 103 025
S. epidermidis [700583 <0.125 <0.125
K. pneumoniae 51503 8 8

K. pneumoniae (51504 I 2

K. prneumoniae 700721 2 2

E. aerogenes {29751 | 2 i

E cloacae  [23355 05 0.5

E. aerogenes  [29000 |05 <0.125
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17 Cctober 2006 WO 03/088913 PCTI US03/ 11981 Exanpl e 19:17Mq587%90% on of

2- (2- For nyl am no- 4- net hyl sul fanyl - butyryl am uo) - 4- met hyl - pent anoi ¢ aci d
4-{i bi s-(2-chloro-ethyl)- 5 carbanoyl oxyl - met hyl } - phenyl ester (NB3103) S O
O O ON~Blosnndga N O C O 1H NMR (CDC13, 500 MHz): %&S@ﬁg&{n 6H) ,
1.71-1.84 (m 3H), 2.02-2.21 10 (m 211), 2.11 (s, 2.67 (m 2H),
3.57-3.77 ( 8H) 4. 76-4 81 (m_211), 5.13 (s, - 211) 6.42-6.44 (m 1H),
6.70 (d, 1H, Qngagls:p Hz)AT!:(E‘B 7. 13 (m 2H), MBESGggMH (m 2H) 8.20 (s, 1H)
15 Exanpl e 2@ ty—Fest-ag—Hre—Nee-S—{Nat-erat—Gomi t t ee for
Cdinical Lab #3?75’39”?&&.%%‘ Bds); nithod to. fletermine MC s df antinicrobi al
conmpounds i s|amgbdmed T[985028T gN-T HROUGhpUT Sereeni ng. AT stjocks of tested
conpounds are_preparedlin either water or |h DVBO depending|on solubility.
At the highept concentratlon ~DVBO content ghoul d not exceed 0.5% Briefly,

20 tV\Bnty 2' | u al ch UL t UIID f-~it GSt C"“’“""T‘-ua | o1+ I. h\. hl ghest
concentratiof M aﬁé’gés § ﬁgﬂﬁg 384- et P I Cr ot Spg¥§p| ate. Eachijwell is
i nocul at ed wmmat@%!mgsmaterl a [«f 1Py ot h Thodsfrnal concefjtrati on of

approxi matel p—1-1 _5X 106 cells/nl} Bacterial growh is detedm ned by the

i ncrease of %tqﬂwﬁhaﬂéné?r@? at 6C5ﬁhﬂﬁ-—‘ijsi ng E0ARZropl ate reader (Tecan
Spect r aFl uor Yir M-C+s—det t—as-i-hestowest—concetrati on at

whi ch bacter acJ”: ovv{ %\)&Fequi vgﬁa%yto Vi 'pg? growt h) wag inhibited
after 16 to 18-hours of Incubation at the approprrate tenperature required
for the bacteria growmh. Results for Conpound #2 are - shown in Table 3

- (bacteria) and Table 4. 44 17 CctobeFaldede WO 03/088913 PCT/ US03/ 11981

"Table 3 | MIC (ug/mi)
Organism | ATCC# Exb. #1 - Exp. #2
E. coli N 16 3

| E. colilTem-1 |16 | ' 16
MSSA4 | 700260 <0.125 14
MRSA4 700699 32 32

[ Mss4 33594 <0125 <0.125
MSSA 11632 32 16
E. faecalis | 49757 64 32
E. faecalis 700802 2 32
E. fecium .

E. fecium
E. aerogene.s; 35028 32 16
E. cloacae 23355 16 1

| K. preumoniae 700721 8
K. pneumoniae | 51503 . g
H. influenzae 33533 | 64 264
H. influenzae 43334
P, aeruginosa 21726 > 64 =64
P. aeruginosa 29872 | > 64 =64
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Organi sm ATCC# NIIC (g/m) Exp. #1 Exp. #2 S. aureus 7002B®bsi0805 :0. 125
S. aureus 700698 :0.125 50.125 S. aureus 700699 16 8 S. aureus 13301
50.125 :0.125 S. aureus 11632 :0.125 50.125 S. aureus 14154 :0.125 50. 125

S. aureywyofdadd7 :_0.125 9.125 S. aureus 700788 :0'}§§U§Qnﬁ%§ S. aureus
700789 : 0. 125 50.125 S. aureus 43300 :0.125 50.125 aureus 33591 :0.125
aur eus_ 33593 50, 125 50.125 S.

. 0. 125, 5 0.125,:0,125
epldern1d|s 2#%&gfggélgﬁmzﬁmQﬁﬁmggﬁm@bPé@ﬁ#ﬁﬂﬁ§¢7@@@%€ Methicglin epi der mi di s

700566 5Reslstint 50443 M%SAQPMQQICMS&%QQ§Z§¢J~QWS 0.25 S. epiderm dis 700583
:0.125 :0.125 K. pneunoni ae 515038 neunoni ae 51504 1 2 K

pneunoni ae méarmal@nzeﬂwera@ﬁab@m&sc@mmdﬂz 4s deSeribell obovaeTR8355 0.5 0.5 E.
aer ogeneg, 125 r 1088913
sy Bt i B o 4R
exposure. .
Using the assay prov'ided above, potency of Compound #2 was compared to

triclosan. Results are shown in Table 5.

Table 5 .
MSSA (ATCC ##) Compound #2 " Triclosan
MIC, pg/ml MIC,
pg/ml

700260 10.000031 0.000244
13301 0.000015 0.000488
11632 0.000977 0.001953
14154 0.000977 0.001953
133592 0.000488 0.003906
43300 . 0.000977 . 0.001953
700698 0.003906 0.003906

700699 >4 >4
[ 700787 ° 0.007813 10.001953
700788 0.062500 0.031250
700789 0.015630 0.015630
33591 0.015630 0.007813
33593 0.000488 0.000977

10
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E. aerogenes 13048 1 1 E. aerogenes 35028 4 2 M cat ar r hal7iGstobagZ086 50. 125
0.125 M catarrhalis 51584 <0.125 0.125 M catarrhalis 43627 50. 125
50.125 M catarrhalis 43628 50.125 0.125 Table 4 MC (g/m) Organism
ATCC # Exp. #2 E. coli 16 16 E. coli/Tem1 A 700260

50. 125 ‘Eém%%%\mm%gg 32 32 MSSA 33594 <0.125 50. 12%&@%}%@ 632 32 16 E
faecalis 49757 64 32 E.faecalis 700802 32 32 E. feciumE. feciumE
aerogenes 35028 32 16 E. cl oacae 23355 16 1 K pneunonlae 700721 4 8 K
pneunoni ae ',__ : 2 : Dpacii,penzae 43334 P.

46 17 Cct ober

5 ' Table 6 compares the MIC of NBSOS'I and NB3068 with norﬂoxacm and
~ ciprofloxacin against several bactenal pathogens
: Table 6
Organism ATCC #. MIC (pg/ml)
- | NB3057 | Norfloxacin | NB3068 | Ciprofioxacin
E. coli 25922 - 0.0625 - 00156 <0.004 0.002
E. faecalis 29212 4 1 2 0.5
Saureus | 29213 | 0.125 05 2 025
S. aureus 3359} 0.5 1 not tested not tested
(MR) |
P, 27853 2 0.5 0.5 0.125
aeruginosa

Example 22: Measure of Plasma Stability of Various Compounds

8

10 Table 7 shows the plasma stability of several PDF ECTA compounds in PBS,
Mueller Hmton Broth, Mouse Plasma and Human Plasma.
Compound Stability
PBS, pH 7.4 Mueller Hinton | Mouse Plasma | Human Plasma
o s Goleft | R0 |t min (O Tof |t min (% Lef
7. after 6-hrs) a?ﬁer 6 hrs) after 10 min) after 120 min)
1 NB3057 > 12 (82%) 10.0 1.4 <0.5
| NB3068 >12 (75%) - > 12 (70%) 0.6 4.1
NB3144 3.3 29 Not determined | Not determined
NB3145 > 12 (99%) >12 (99%) >20(94%) |. >120(94%)
NB3162 >12 (98%) > 12 (91%) 8.9 10.6
- | NB3165 > 12 (85%) - >12 (95%) > 20 (94%) > 120 (94%)
NB3177 >12 (95%) >12 (89%) >20 (88%) 32.0
_ - It is to be understood that while the invention has been described in conjunction
.15 with the above smbodiments, that the foregoing description and examples are intended to




E. coli/ TEME. coli expressingTEM 1 beta-I|actanmase; NMRSA7-Odabehi00B] | in
Resistant S. Aureus; MSSA - Methicillin Sensitive S. Aureus Mammalian cells
were treated with Conpound #2 as descri bed above. The conpound is not
toxi c tQoWaoEBdsi an. cells (1C50 of about 30 pM aftep tRcfidss Of 5
exposure. Lblng the assay provided above, potency of Ebnpoung #2 was
conpar ed. t tri.cl F@P{%I&Resul ts are shown in Table 5. Table 5 MSSA (ATCC

##) Conp%ﬁ%twd'ﬁp [FeODRoEths dnvientioy. |Qther aspepts, aly@rEss 1000031 0. 000244
13301 0. R0@GdHiods FINAIE sc % f0 0. 001953
33592 0. 000488 0, 003906 éfkgyg%l %\%gg%?%ﬂlgm%gﬁégto%g%%g%ﬂ% gé‘g6 0. 003906
700699 >ie which thgiryentiop petehg13 0. 001953 700788 0. 062500 0.031250 700789

0. 015630 0.015630 33591 0.015630 0.007813 33593 0.000488 0.000977 10 47
17 Cctober 2006 WD 03/088913 PCT/ US03/ 11981 Exanple 21: Activity of NB3057
and NB3068 Agai nst Key Bacterial Pathogens
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5 Table 6 conpares the M C of NB3057 and NB3068 with nor'ffI5#4ei490@nd

ci profloxacin against several bacterial pathogens. Tabl e 6 O gani sm ATCC #
MC (g/m) NB3057 Norfl oxacin NB3068 Ciprofloxacin E. coli 25922 0.0625

0. 0156 w@.o8)6k8e/@- 002 E. faecalis 29212 4 1 2° 0.5 S., IH )? %9213 0.125 0.5
2 0.25 (M5) S. aureus 33591 0.5 1 not tested not teste 27853 2 0.5
0.5 0.125 aeruginosa Exanple 22: Measure of Plasma Stability of Various
Conmpounds 10 Table 7 shows the pl wity of several PDF ECTA
conmpounds in PBS, Mieller H nton Broth, Muse Plasma and Human Pl asna.
Conmpound St abi | | ty PBS9 pH 7.4 Miel | er H nton Muse Pl asma Human- Pl asma
Broth tin, hrépiebétpbiHydroxamiaacid desiyatives astpotent paptide defortmyate inhibitorsi n (% | ef t

' 0 NB3057 > 12 (82% 10.0
T gh%ﬁ) rbdsRrathallie. EMA! it By P 8pa10 B0 373 2 o hot
det eryi ned NoApfdlet ek, rﬁepmthdﬂBﬁMhﬁe%aﬁ%nﬁ&Q%lamrd@tafg%ﬁ%@yiﬁr(940/() > 120
(94% ! NB3165 > 12 85% > 12 95% > 20
949 > T%g E%‘h%Elf‘“@@‘F@%‘é“’é@%@?B"’i‘h@%%a{esg%miacwlf g 32.0 It is to

be underﬁgmmhnﬂmemmh(jomg)he@) osshigken has been described in conjunction
15 with the apove enbodinments, that the foregoing description and exanples
are intended fggel et al., Peptide Deformylase as an antibacterial drug target: target validation

and resistance development Anti. Agents and Chemo. (2001b) 45(4):105 8-1064,
10 - Becker A, et al., Iron center, substrate recognition and mechanism of peptide
~ deformylase. Nat. Struct. Biol. 1998 Dec; ;5(12): 1053-8.

Chan, et al., Crystal structure of the Bscherichia coli peptide deformylase.
‘Biochemistry. 1997 Nov 11;36(45):13904-9. | ' '

* Chen, ¢t al., Actinoﬁih, a naturally occurring antibacterial agent, ie a potent
15 deformylase inhibitor. Biochemistry. 2000 Feb 15;39(6):1256-62.

Clements, et al., Antibiotic Activity and characterization of BB-3497, a novel .
peptide deformylase inhjbitor, Anti. Agents and Chemo. 45(2):563-570.

Durand, et al., Peptide Aldehyde Inhibitors of Bactenal Pep’ade Defonnylases
Arch. Bio, And Biophysics. 367(2): 297-302.

20 - Giglione C, et al,, Peptide defomlylase as a target for new generation, bs:ead
* spectrum antimicrobial agents Mol Microbiol. (20002) 36:1197205.

Giglione C,; et al. Identification of eukaryotic peptide deformylases reveals
universality of N-terminal protein processing mechanisms. EMBO J . (2000b)
19(21):5916-5929. S | .

25 - Hao B, et al., Structural basis for the design of antibiotics targetiﬁg-peptide'
' deformylase. Biochemistry, 1999 Apr 13;38(15):4712-9.
' Hu Y, et al., H-phosphonate derivatives as novel peptide deformylase inhibitors.
Bioorg Med Chem Lett. 1998 Sep 22;8(18):2479-82.
Huntington KM, et al., Synthesis and antibacterial activity of peptide deformylase
30  inhibitors. Biochemistry, 2000 Apr 18;39(15):4543-51.

Jayasckera MM, et al. Novel non-peptidic iphibitors of pepude defonnylase Arch.

Bmchm Biophys. 2000 Sep 15;381(2):313-316.
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48 17 Cctober 2006 WO 03/088913 PCT/US03/11981 il lustrdf &ckRer /88 | nit
the scope of the invention. O her aspects, advantages and nodifications
within the scope of the invention will be apparent to those skilled in the
art towohhgdeeishe i nvention pertains. 5 49 17 Cctoben @Rjg@} 119 03/088913
PCT/ 1TS03/ 1_1981 REFERENCES Apfel et al., Hydroxam c aci d1 rlvatlves as
potent pepti Lcir% qse i nhi,bitors and antibacterial agents. J. Med.
Chem 2000 4 Veloningsg pafipnal strategy forseyt angibactssiplnge x;tsa( Wis an

ant i bactpaﬂioallglarmnmqwt assays for detection of its inhibition in
Escherichia coli cell honobgenates and intact cells. Anti. Agents and
Cheno. (20013Meinst T)ot sbddethionine apdpinslation stert signabeptvice oDt ongyplease as an

anti bac i.st ance devel opnent .
Ant i-. Até)girzlﬂte?a éy&mﬁ&‘%“%h@r%@%‘%% i%ggﬁ%é@ldﬁ)iﬁgg‘ﬁer A et al, Iron
cent &r, subsiNeloe DLeCagMM.iRrivcinid off Bilohaism. QOO(pecthehiﬂngeﬁlef ornyl ase. Nat.
Struct. Biol,.,, 1998 : 105 Chan, Crystal ,structure of
the Escheri chAEimsan eBtta\J[?émg PT‘FSF‘?Q @%&&W@@WWW Nov 11;
36(45) : H3RAdylasc fFreRschaichil coli, Ei@éﬁeﬁﬁs‘ﬂaﬂmﬁﬁtﬁvtﬂ"ﬁzi 19$1QW. " 1 Ng
antibacterial agent, is_a potent efornyl asé inhibitor. Biochemstry.

2000 Feb 15; 39136911&1@%’@1 Bd D. Oxyaarmediated inagtivationefipoptideideformylasei Iy and .
Char 0t SUEhoRR nBRSRAs B B O, 0ef o] ace i tor,
| nhil®i t or s oW@é[camiPealD %mwMomfubmwmﬁmd;ugs ¥y paptidBieformAtige. Bi ophysi cs.
now qenBIoE Bt B Ia o8By T BHORH LY bb, a “agents Nbl M crobiol - (20008)
36:11972 05 Wei Y. and Pei D. Continuous spectrophotometric assay of pepude deformylase.
Anal Blochem 1997 Jul 15;250(1):29-34. ,
Wei Y, et al. Identification of a potent peptide deformylase inhibitor from a
15 rationally designed combinatorial library. J Comb Chem. 2000 Nov;2(6):650-7.
Patent Literature :
U.S. Patent No. 6,159,706 for “Application of Enzyme Prodrugs as
Antiinfective Agents”, issued December 12, 2000.
PCT/US98/16607 for “Methods and Compositions For Overcoming Resistance
- 20 to Blologlc and Chemotherapy”. -
PCT/US99/01332 for “Enzyme Catalyzed Therapeutic Agents” :
. PCT/US00/20008 for “Enzyme Catalyzed Therapeutic Agent Compounds™.
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Gglione C, et al. Identification of eukaryotic peptide 1d&riopenOeEes
reveals. universality of Nterm nal protein processing nechani sns. EMBO J.
(2000b) 19(21):5916-5929. 25 Hao B, et al., Structural basis for the
design of antibiotics targeting peptide defornylase. Biochem stry. 1999
Apr 13;38(15):4712-9. Hu YJ, et al., H phosphonate derivatives as novel
pepti de defornylase inhibitors. Bioorg Med Chem Lett. 1998 Sep 22;
8(18):2479-82. Huntington KM et al., Synthesis and anti bacterial activity
of peptide defornylase 30 inhibitors. Biochem stry. 2000 Apr 18;

39( 16 AWBX3-51. Jayasekera MM et al.' Novel non-peptidic inhibitors of
pepti de defornylase Arch. Biochm Biophys. 2000 Sep 15;381(2):313-316. 50
17 Cctober 2006 WD 03/088913 PCTI US03/ 11981 Meinnel, T. Devel oping a

rati dral #tcompopnd avimetheasthidhaet eri al agents. (1999) Pathol. Biol. 47:
780-783. Meinnel T, et al., Methionine as translati-on start signal: a ,
review of the enzynges - he pathway jn Escherichia coli. Biochime. 1993;
75(12): 1061-75. Reyf'ew. | son DL, MM Principles of Biochem stry.
2000, ed. Lebninge Rajzhgopal ﬁn PT, |pt al. Purification,

characteri zati g and [t Lenzqf J dy'—'c!?!!ﬁ'bgrry}é’@éﬂﬂ rom Escherichi a
coil. Biochem Stry. 1997 Nov|[11; 36)45): 1¥410-8. RaBagopal an PT, Pei D.
Oxygen- nedi at ed i nactivationiof pepkide defornylase. J Biol Chem 1998 Aug
28; 273(35):22305-10. 10 Wi A anBsBei D. Activation of antibacterial
prodrugs by peptide defornylase. Bioorg Med Chem Lett. 2000 May 15;

10( WomerktY Rs R b oXe i i . trophotonetric assay of

pept i_dgr def or nz)'/?égig.%h igd;ﬁo&%tl] gcﬁe'f?‘noa&gg#%ﬁfn%%ggﬂgﬁ'?& ﬁ‘?Q“‘aﬂP Wi Y, et al.

I deyﬂ'ﬁ?'ﬁf’éﬁﬂ@ Areselaciedifeams theegioupeodsistingyf makogen Psltidteasra 15

;?g;&%@%hgwﬁg%%gﬁg ?Eﬁ{]%llrogﬁ] ;drﬂetelzrloggo%gﬁc; gng%ngfjbcs:ﬁt%%d c2)|(') 00 Nov;
unsubstituted, saturated or unsaturated C4-Cg alky;

wherein R; is selected from.the “'g'roup consisting of a substituted or unsubstituted aryl,
aromatic or heteroaromatic; and a substituted or unsubstituted, saturated or unsaturated
C1-Ce alkyl and ~CH,-CHx-X-CHs, wherein X is selected from the group consisting of ~
O-, -S-, -NH-, -NRg-, and -CHy-; where Rg is a lower alkyl;

wherein A and A3 are independently the same or different and are selected from the group
consisting of =0, =8, =NH, =N-OH, or =N-Ry, where Ry is hydrogen or a C+-Cg alkyl;

wherein Az, is selected from the group consisting of =0, =S; =NH, =N-OH, =N-R3, or -
C({Ra)( R1o), wherein Rg, Rg, and Ry are independently the same or different and are
selected from the group consisting of hydrogen or a C+-Cg alkyl; '

wherein B, is selected from the group consisting of - O ~, — S ~, -NH~or ~N(R11)~,
wherein R4 is selected from the group consisting of hydrogen and a C4-Cs alkyl;
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.U.S. Patent No. 6,159,706 for "Application of Enzynme PrddQstpser2806
Antiinfective Agents", issued Decenber 12, 2000. PCT/ US98/ 16607 for

"Met hods and Conpositions For Overconing Resistance 20 to Biologic and
Chenot herapy". PCTI US99/:01332 for "Enzyne Catal yzed Therapeutic Agents".
PCTI USO0/ 20008 for "Enzyne Catal yzed Therapeutic Agent Conpounds"”. 51 17
Oct ober 2006 CLAIMS: 1. A conpound having the structure: 2R3 9 Bs /Linker
/To)dn Rl Bl Ba Ba A2 R4 R5 wherein Rl, R2, are each hydrogen and R4, and
R5 are independently the same or different and are selected fromthe group
consi sting of ‘hydrogen, a substituted or wunsubstituted C5-Cl4,
aryl,.aromatic or heteroaromatic; and a substituted or unsubstituted,
saturated or unsaturated Cl-C6al kyl; wherein R3 is selected fromthe group
consisting of a substituted or unsubstituted aryl, aromatic or

het eroaromatic; and a substituted or unsubstituted, saturated or

S?iﬁé”i?ﬁﬁ?’?{ﬁ’ S ap8ert g 18k g e G SongiRO 8- O i & F8Fe) & | over
al kyl ; et E(faARignavirge e Rmampemdmtmgepteheem@rme esmélif difisreRtarand ar e
sel ecte I or. =N-R7, where
R7 is h)%rfre Sg{gﬁfeg?r&q @&ESB‘? P@ﬁ%sthh&%@f'dé?qg"ﬁ ) sfl@s@g}egar dpsystiftadne group
_consi st i 'gﬁed% Un&@Ufaﬂ’@-ﬁlkﬁl\W@ﬂemmz lmr—N(F%Pgo) (C(R,;go RispMieei e R6, RO,

and Ri o a or, el ected fromthe
gr oup coﬂﬁgt'?ﬁg‘g@?&lﬁ%h% R? %Tt%g“ 8T %ﬁ’%ﬂﬂgr‘:@aﬁ s@'”gﬁ”? 'sel ected from

t he grouq}conﬁ_ﬁ]ft or -N(RL i)- wherein R1is
sel ect ed" 199y @ng?mp' %ﬁ@ﬂﬁﬁ h@(%} hy'd\ta)gaimetansjpmh@ Ceal kyl , 52
wherein B; is absent or is selected from the group consisting of - O —, — 8 —, or — NH—,
or —N(Rss)-, wherein Rys is selected from the group consisting of hydrogen and a C4-Cs
alkyl;
wherein By is absent or is selected from the group consisting of - O —, ~ S —, ~ N(Rg)-,

and —C(R1e}(R17)- and wherein Rys and R4y are independently the same or different
and are selected from the group consisting of hydrogen or a substituted or
unsubstituted, saturated or unsaturated C1-Cy alkyl;

wherein a linker is a traceless linker;

-and wherein a toxin is an agent that is toxic upon activation by an activating enzyme
with the proviso that the toxin is not 5-fluorodeoxyuridine, or any derivative or analog
thereof. '

| 2. The compound of claim 1, wherein Ry is ~CHz-CHz-X-CH3, wherein X is selected
from the group consisting of oxygen, sulfur or methyl.

3. The compound of claim 3, wherein X is sulfur or oxygen.
4. The compound of claim 4, wherein A, and A, are both oxygen.

5. The compound of claim 5, wherein By is —NH.
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.17 COctober 2006 wherein B2 is absent or is selected frdhQdneeo88p
consisting of - 0 -, - S -, - N(RL2), or - C(R13)( R14)-, where R12, R13,
and R14 are independently the sane or different and are selected fromthe
group consisting of hydrogen or a substituted or unsubstituted, saturated
or unsaturated al kyl, wherein when B2 is -N(R12)- or -C(R13)( R14)- it can
be additionally joined through R12, R13, or Rl14 to R4 or R5 to forma
cyclic structure; wherein the fragnent - B2-C(R4)(R5 }C(=A3) - inits
entirety is proline; wherein B3 is absent or is selected fromthe group
consisting of - 0 -, - S-, or - NH, or - N(RL5)-, wherein R15 is

sel ected fromthe group consisting of hydrogen and a C1-C6 al kyl; wherein
B4 is absent or is selected fromthe group consisting of - 0 -, - S -, -
N(R6) - and -C(R16)R17)- and wherein R16 and R17 are independently the

same or different and are selected fromthe group consisting of hydrogen
or a subgtit Ufied.g tituted. saturated or unsaturated Cl-C6 al kyl;
wher ei n g | i m;er s 0&“??’3@%1’%2?&[’%’%@?";"“ gids Selesied from the graypiconsistinggent
tﬂa{ ;ﬁ Pgﬁe_t:lwpbﬂambﬁsblaaﬂxl‘ 1H(=2)- wpz@vax;mw&gnﬂep%cgéht@ﬂﬁe pr ov: SO

a esha% bPdi = r xyuridine, or. any deriyative or anal og
thereof. 2 T %’“‘?:'Sf"rg%%‘ﬁa osfg%gf%ﬁ%%?he\mﬁ'%msﬁﬂ"? gff%lﬂzsm%ﬂ&)- wherein X
i s sel ec@d whereRa isitydigenpr a @140 ©44 alkylaindorO”SN- m,;lituo hetBihid 2 3. The
conpoundy©o a5d R re ' | fur or oxygen. 4. The conpound of
claim4, V\:h%l’ eﬁnﬁﬁd%ﬁﬂghg}r‘ioﬁﬁmxygen. 5. The compound of claim5,
wher ei nk?Si Ij’h NH. 53 17 October 2006 6. The conpound of claim1 wherein

er i

the lin € CPERPWR efrlrimith whereiu B, isabsestt i ng  of - CBH4- CH2- and
- C6H4- CH2- X1- C(=X2} wherein X1 and X2 are independently the sane or

di f f er er. andhacempebmréfthi | pid -0- -S.-. and
-IN( R3), .cand. wh r?ﬁa isﬁﬂh'@%wﬁr&;ﬁﬁq@"tﬁég%%da%ﬁe%’gapf’?%%‘s, -
NRb- (=G - AprGPRtoRyidine-B-ox » iprafiaxadin, inerfleyarin gdtrogen reustardtapdCl O al kyl .

pharmaceutically acceptable salts thereof.

-9, The compound of claim 8, wherein Bz is ~NH, B3 is —O-, Ry is 2-methyl-propyl
and Rs is hydrogen.

10.  The compound of claim 10, wherein the toxin is norfloxacin or pharmaceutically
acceptable salf thereof.

11.  The compound of claim 1, wherein R, and/or Rs is selected from the group
consisting of phenylmeth_ylene, 4-hydroxyphenylmethylene, and imidazolemethylene.

~12. The compound of claim 1, wherein R, and/or Rs is selected from the group
consisting of methyl, ethyl, 3-hydroxypropyl, 3-aminopropyl, N-methyl-3-aminoethyl, and
2-methoxyethyl.

13.  Thecompound of claim 1, wherein Rs is selected from the group consisting of
phenylmethylene, triazolemethylene and thiophenemethyiene.

14, The'compound of claim 1, wherein R; is selected from the group consisting of
ethyl, propyl and 2-hydroxyethyl. ' '
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.7. The conpound of claim6, wherein B4 is absent. 8. Thel7QsAp8iA88 of cl ai m
7, wherein the toxin is selected fromthe group consisting of

2- mer capt opyri di ne- N-oxi de, ci profloxacin, norfloxacin, nitrogen nustard
and pharmaceutically acceptable salts thereof. 9. The conpound of claim8,
wherein B2 is -NH, B3 is -0-, R4 is 2-nethyl-propyl and R5 is hydrogen.

10. The conpound of claim 10, wherein the toxin is norfloxacin or
pharmaceutically acceptable salt thereof. 11. The conpound of claim1,
wherein R4 and/or R5 is selected fromthe group consisting of
phenyl nmet hyl ene, 4-hydroxyphenyl net hyl ene, and i m dazol enet hyl ene. 12. The
conpound of claim1, wherein R4 and/or R5 is selected fromthe group

consi sting of nethyl, ethyl, 3-hydroxypropyl, 3-am nopropyl, :

N- net hyl - 3- am noet hyl, and 2-met hoxyethyl. 13. The conmpound of claiml1,
wherein R3 is selected fromthe group consisting of phenyl nethyl ene,
triazolemslhyn%ngnﬁﬁﬁ by yviene. 14. The conpound of claim1l
wherein R3.i selectegagfg%?fﬂgﬂg%gﬁgiﬂ%ﬁg?é??ﬁB"UﬁegEWHfPPm§WGﬁ§I and
2-hydrox?§Wﬁi?9d?ﬁWHj'Cbtober 2006 15. The conpound of claim 1, wherein R6
is selected fromthe group consisting of nethyl and ethyl. 16. The

conpoundi@f dlhaicompoundd &f 8hih Rivhetej f t roup cqnsi sting of

nmet hyl , 'ﬁ%ﬁw eﬁnp@_aet h% met hylv? 17@%‘@52&2%&%%% tg$g%u§icﬁ?ﬂ,'"ﬂﬁgrei n RG,
R9 and/ o o 1Y U R OymeBMh t he group consisting of methyl, ethyl and
met hoxynet hyl . 18. The conpound of claim 1, wherein R11 is selected from

t he grouly.coibe sompgund of alaity, lwhefdi Ry, Ry Mhalg ?&V%cl?édfr conmpound
of clai %sisw(gqﬁé} I?létp {}%1%’ antﬁ/ or F%»g IS se}Fte]gt e rom%’ﬁg]egg}{;)@p
consi sting o ISV ewlAnd medhoametivh opyl . 3- ami nopr opy!
N-net hyl - 3-anmi noet hyl and  2- met hoxyet hyl .
18.  The compound of plaim 1, wherein Ry, is sefected from the group consisting of
methyl, ethyl and methoxymethyl,

19.  The compound of claim 1, wherein Ry, Ry3 and/or Ry4 is selected from the group
consisting of methyl, ethyl, 3-hydroxypropyl, 3-aminopropyl, N-methyl-3-aminoethyl and
2-methoxyethyl.

20.  The compound of claim 1, wherein Ris is selected from the group conéisting of
methyl, ethyl, and methoxymethyl.

21 - The compound of claim 1, wherein Ryg and/or Ra7 is selected from the group
consisting of methyl, ethyl and methoxymethy. |

22.  The compound of claim 6, wherein the linker has the structure:

N
< e

23.  The compound of claim 6, wherein the linker has the structure:
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.20. The conpound of claim1, wherein R16 is selected frdmOcleeergo8Rip
consisting of nethyl, ethyl, and nethoxynethyl. 21. The conpound of claim
1, wherein R16 and/or R17 is selected fromthe group consisting of nethyl,
et hyl and net hoxynet hyl. 22. The conpound of claim6, wherein the |inker
has the structure: O | ~\ o orv4d 23. The conpound of claim®6, wherein
the linker has the structure: 55 17 Cctober 2006 OY (CH2)n-N R or z
wherein n=2 or 3 and Ris a lower alkyl such as, for exanple, nethyl or
ethyl. 24. A conmpound of claim1, wherein the conmpound has the structure:
00/ s ~Anqgv \oi 25. A conpound of claim1, wherein the conpound has
the structure: OO H ONOYIlk ~NH 26. A conpound of claim1, wherein
t he conpound has the structure: 56 17 Cctober 2006 s. Ol ~7 (/ OOIl ON

N N
' — Y
0

>t

g {CH)n N\

R or

wherein n=2 or 3 and R is a lower alkyl such as, for example, methyl or ethyl.

24. A compound of claim 1, wherein the compound has the structure:
~
8§

/

\
!
o]

I
: O
=
=T
=4
| E
2]

Mty

__<

-25. A compound of claim 1, wherein the compound has the structure:

26. A compound of claim 1, wherein the compound has the structure:
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. HINV | OOH y OO 27. A conpound of claim1, wherein tHREWORFIMd has the
structure: s. 00 0O O/ Il O-H "HHLO- NO ci y 28. A conpound of claim
1, wherein the conmpound has the structure: g/ O O/ ON~I H OHHOI OH
O O 29. A conpound of claim1, wherein the conpound has the structure: 57
17 Cctober 2006 S/ Br /-TToxin HO HNNOY--'"r HO

)L4 °’U\“O. (

mm
-
Q
. o€

. 27. A compound of claim 1, wherein the compound has the structure;

A0

llllli

28. A compound of claim 1, wherein the compound has the structure:
~

rﬁ/@f\)\”) e

OH

29. A gompound of claim 1, wherein the compound has the structure:
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-OMe  30. A conpound of claim1, wherein the conpound has!Zt®Pmobgt2096t ure: S
An OOOI N HNO HO 31. A conmpound of claim1l, wherein the conpound
has the structure: 58 17 October 2006 S/ Br O,,,.Toxin NNOOHHDO
O O 32. A compound of claim1l, wherein the conmpound has the structure: S
Br OQToxin O~-NN HHO O

S/

: Br /Toxin

O o) o

A \ |
H N 0
H
O
OMe

30. A compound of claim 1, wherein the compound has the structure:

31. A compound of claim 1, wherein the compound has the structure:
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Br 33. A conpound of claim1, wherein the conpound has WK¥%e738¢ure: s O
O Toxin HZKN N OO H O59 17 Cctober 2006 34. A conpound of claiml1,
wherein the toxin has the structure: € /\OCI Ot C 35 A conposition
conprising a conpound of any of clains | to 34 and a carrier. 36. The
conpositian of claim35, wherein the carrier is a pharmaceutically
acceptable carrier. 37. Use of the conpound of any of clains 1 to 36 in the
manuf acture of a nedicanent for inhibiting the growth of a m croorgani sm

t hat expresses peptide defornylase. 38. An in vitro nethod for identifying
potential therapeutic agents, conprising: (a) contacting a m croorgani sm
with a conpound of claiml under conditions that favor the incorporation
of the compound into the microorganism and (b) assaying for anmount of
proliferation of mcroorganismin conparison to an untreated sanple of the
m croorganism 39. A nethod for identifying potential therapeutic agents
that inhibit the growhl of a mcroorgani smexpressing peptide defornyl ase,

conprising: 60 17 Cc ober 2006 a) contacting a first sanple of the
m cr oor ganl smw th the potential ?\ _~Toxin

32. A compound of claim 1, wherein the compound has the structure:

S
Br: .
Toxin
0 -~
0 : O
A H
H ﬁ . o
0
Br

33. A compound of claim 1, wherein the oompound has the structure:

W ﬁU
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“therapeutic agent, (b) contacting a second sanple of the7MH%P8AY&ni sm with
a conpound of claim1, the contacting steps (a) and (b) being perforned
under conditions that favor the incorporation of the potential therapeutic
agent or conpound into the mcroorganism (c) assaying said first and
second sanples for inhibition of growh of the mcroorganism (d)
conparing the ability of the potential therapeutic agent to inhibit growth
of the mcroorganismfromsaid first sanple with the inhibition of growth
fromsaid second sanple; and (e) selecting those potential therapeutic
agents fromsaid first sanple assay which inhibited the growh of the

m croorgani sm 61

34.  Acompound of claim 1, wherein the toxin has the structure:

Cl

A
O Cl

Cl

35. A composition comprising a compound of any of claims 1 to 34 and a carrier.

36. The composition of claim 35, wherein the carrier is a pharmaceutically
acceptable carrier,

37.  Use of the compound of any of claims 1 to 36 in the manufacture of a
‘medicament for inhibiting the growth of a mlcroorgamsm that expresses peptide
deformylase.

38.  Anin vitro method for identifying potential therapeutic agents, comprising:

| (@) contacting a microorganism with a compound of claim 1 under conditions
that favor the incorporation of the compound into the microorganism; and

(b)  assaying for amount of proliferation of microorganism in comparison to an
untreated sample of the microorganism.

39. A method for identifying potential therapeutic agents that inhibit the growth of a
microorganism expressing peptide deformylase, comprising:
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(@) contacting a first sample of the microorganism with the potential
therapeutic agent,

{b) contacting a second sample of the microorganism with a compound of
claim 1, the contacting steps (a) and (b) being performed under conditions that favor the
incorporation of the potential therapeutic agent or compound into the microorganism;

(¢}  assaying said first and second samples for inhibition of growth of the
microorganism,

(d) comparing the ability of the potential therapeutic agent to inhibit growth of
the microorganism from said first sample with the inhibition of growth from said second

sample; and

(e) selecting those potential therapeutic agents from said first sample assay
which inhibited the growth of the microorganism.
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