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TITLE
Fab I Inhibitors

FIELD OF THE INVENTION
This invention relates to pharmaceutically active compounds which inhibit Fab [
and are useful for the treatment of bacterial infections.

BACKGROUND OF THE INVENTION

While the averall pathway of saturated fatty acid biosynthesis is similar in all
organisms, the fatty acid synthasc (FAS) systems vary considerably with respect to their
structural organization. Vertchrates and yeast possess & FAS in which all the enzymatic
activities are encoded on ane or two polypeptide chains, respectively, and the acy] carrier
protein (ACP) is an integral part of the complex. In contrast, in bacterial FAS, each of the
reactions s catalyzed by a distinct, Ihono-functional enzyme and the ACP is a discrete
protein, Therefore, these is considerable potential for the selective inhibition of the
bacterial system by antibacterial agants.

Fab I (previously designated EnvM) functions as an enoyl-ACP reductase (Bergler,
et al, (1994), J.Biol Chem. 269, 5493-5456) in the final step of the four reactions involved
in each cycle of bacterial fatty acid biosynthesis. In this pathway, the first step is catalyzed
by f-ketoacyl-ACP synthase, which condenses malonyl-ACP with acetyl-CoA (FabH,
synthaze ITI). In subsequent rounds, malonyl-ACP is condensed with the growing-chain
acyl-ACP (FsbB and FabF, synthases I and II, respectively). The second step in the
clopgation cycle is ketoester reduction by NADPH-dependent p-keetoacyl-ACP reductase
(FabQ). Subsequent delrydration by f-hrydroxyacyl-ACP dehydrase (cither FabA of FabZ)
leads to trans-2-enoyl-ACP, which in turn is converted to acyl-ACP by NADH-dependent
enoyl-ACP reductase (Fab I). Further rounds of this cycle, adding two carbon atoms per
cycle, eventually lead to palmitoyl-ACP (16C), where upon the cycle is stopped largely dus
to feedback inhibition of Fab [ by palmitoyl-ACP (Heath, ot al, (1996), J.Biol.Chem. 271,
1833-1836). Tims, Fab I is a major biosynthetic enzyms and is a key regulatory point in the
overall synthetic pathwayof bacterial fatty acid biosynthesis. Therefore, Fab 1is an ideal
target for antibacterial interveation. ]
lipopolysaccharide (LPS) biosynthesis and that the antibacieria) target of these compounds
is Fab I. For example, darivative 2b18 from Grassberger, ef al (1984) J, Med Chem 27 947-
933 has been ceported to be a non-competitive inhibitor of Fab [ (Bargler, et al, (1994),
J.Biol. Chem. 269, 5493-5496). Also, plasmids containing the Fab I gene from diazaborine
resistant S. syphimurium conferred diazaborine resistance in E coli (Turnowsky, et o,
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(1989), J.Bacteriol., 171, 6555-6565). Furthermore, inhibition of Fab I either by
diazabarine or by raising the temperature in a Fab I temperature sensitive mutant is lethal.

& | 4o

These results demonstrate that Fab I is essential to the survival of the organism (Bergler, et
al, (1954), J.Biol. Chem. 269, 5493-5496).

Recent studies have shown that Fab [ is also the target for the broad spectrum
antibacterial agent triclosan (McMurry, et al, (1998) Natwre 394, 531-532). A crystal
structure of the £ Coli Fab I complexed with NAD and triclosan shows that triclosan acts

a5 a gite-directed, very potent inhibitor of Fab I by mimicking its natural substrate (Levy, et

al, (1999) Nature 398, 383-384). Ward, et al ((1999) Biochem. 38, 12514-12525) have

shown that there is no evidence for the formation of a covalent complex betweea Fab I and

triclosan, which would be analogous to the diazaborines; triclosan differs from these
compounds in that it is a reversible inhibitor of Fab [. The structural dataftr the complex
of Fab { with NADMﬁcMmﬁduhnmmhfamﬂmnbunFublul\

therapentic target.

Importantly, it has now been discovered that certain compounds are Fab 1

inhibitors and have antibacterial activity, and, therefore, may be useful for the troatment of
bacterial infections in mammals, particularly in man.

This invention comprises compounds of the formula (T), as described hereinafter,
which inhibit Fab I and are useful in the trestment of bacterial infections.
This invention is also a pharmaceutical composition comprising & compound

SUMMARY OF THE INVENTION

accovding to formula (T) and a pharmaceutically acceptable carrier.

This invention is also a method of treating bacterial infections by inhibiting Fab.1.
In a particular aspect, the compounds of this invention are useful as antibacterial agents.

DETAILED DESCRIPTION

This invention comprises compounds of formula (I):

.

TJ*CCU\”
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R! is Cy_galky};

R2is Cy_galkyl;

R3 is -C}_qalkyl, -Co-4alkyl-Ar or -Cg-galkyl-Het;

R# is -Cy_qalkyl, (CHy)1.4OH, -OC}_galkyl, -SC 4alkyl, -N(C} qalkyDy,

Cg 4alkyl-Ar, -Cp 4alkyl-Het, -Co 4alky)-C3.geycloalkyl, -CH(OH)-CH,-R* or
«(CH);.3807Ar;

R* is C; _qalkyl, Ar or Het;

X is H, Cj_galkyl, OR’, SR’, CN, N(R )3, CHN(R )2, NO, CF3, CO5R’,
CON(RY)2, COR, NR'C(O)R’, F, CL, Br, I, or -S(0),CFs;

R'is H, C}galkyl or -Co-galkyl-Ar; and

ris0,lor2;
or a pharmaceutically accsptable salt thereof, .

Also included in this invention are pharmaccutically acceptable addition salts and
complexes of the compounds of this invention. In cases wherein the compounds of this
invention may have one or more chiral centers, unlass specified, this invention includes
each uniqus racemic compound, az well as each unique nonracemic compound.

In cases in which compounds have unsatarated carbon-carbon donbis bonds, both
the cis (Z) and trans (E) isomers are within the scope of this invention. In cases wherein

wmu;#maﬁﬂhhmﬁchm:.mhu%mmnﬂui

md’g.achummﬁ:fomismmhudubdngindmbdwidﬁnﬂﬁa'invmﬁm.
whether existing in equililrium or locked in one farm by appropriate substitution with R'.
mmgdmmﬁmumymu&mhwnﬁumming.wmy
other substituent’s meaning, at eny other occurrence.

Also included in this mvention are prodrugs of the compounds of this invention.
Prodrugs are considerad to be any covalantly bonded carriers which relaase the active
parent drug accarding to formula (1) ix vivo. '

The compounds of farmula (T) inhibit Fab I Inhibition of this enzryme is nsefal in
the trestment of bacterial infections, Also, the compounds of this invention may be useful
as antifungal agents. Additicnally, the compounds may be useful in combination with
known gatibiotics,

With respect to formula (T), this invention preferably includes compounds of
formula (In):
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in which R3 and R* are a5 defined for formula (I) compounds.

Suitably, with respect to formula (I), R3 is -C}_4alkyl or -Cg-2alkyl-Ph and R% is
-Cjqalkyl, -CH20H, -OC)_4alkyl, -Cg alkyl-Ph, -Co.2alkyl-C3.¢cycloalkyl, -
CH(OR)-CHg-R* or {(CH3),50;Ph, in which R* is as defined for formula (I)
compounds,

Representative of the novel compounda of this invention are the following:

" N-[(2-amino-5-{N-methyl-N-[(1-methylindol-2-ylymethyljcarbamoyl}
phenyl)methyij-N-methylacetamide;

N-[(2-amino-5-{N-methyl-N-[(1-methylindol-2-yl)methyljcarbamoyl }
phenyl)methyl]-N-(2-phenylethyDacetamide;

N-[(2-amino-5-{ N-methyl-N-[(1-methylindol-2-y)methyljcarbamoyl }
phenyl)methyl]-2-hydroxy-4-msthy]l-N-methylpentanamide;

{4-amino-3-[(cthoxy-N-methylcarbonylamino)methyl jpheny! }-N-methyl-N-{(1-
methylindol-2-yl)methyljcarboxamide;

N-{(2-amino-5-{N-methyl-N-[(1-methylindol-2-ymethyl}carbarnoyl)
phenyl)methyl]-2-hydroxy-N-methylacetarmide;

N-{(2-amino-5-{N-methyl-N-[(1-methylindol-3-yDmethyl jcarbamoyl}
phenyl)methyl}N-methylacetamide;

N-[(2-amino-5-{N-methy)-N-[(1-methylindol-2-yi)methyljcarbamoyl }
phenyl)methyl}-N-phenylacetamide;

N-[(2-amino-5-{N-methyl-N-{(1-methylindol-2-yl)methyl]cerbamoyl }
phenyDmethyl}-2-hydroxy-3-indol-3-yl-N-methylpropanamide;

(4-amino-3-{[(4-hydroxyphenyl)-N-methylcarbonylamino}methyl } phenyl)-N-
methyl-N-[(1-methylindol-2-yI)methyl]carboxamide;

N-[(2-amino-5-{N-methyl-N-[([-methylindo}-2-yDmethyl]carbamoyl }
pheayl)methyl}-N-methyl-3-(phenylsulfonyl)propanamide; and

N-[(2-amino-5-{N-methyl-N-[(1-methylindol-2-y)methyl)carbamoyl )
phenyl)methyl]-2-cyclopentyl-N-methylacetamide;
or a pharmaceutically acceptable salt thereof.

Abbreviations and symbols commmonly used in the peptide and chemical arts are
used herein to describe the componnds of this invention. In general, the amino acid

-4-
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abbreviations follow the IUPAC-IUB Joint Commission on Biochemical Nomenclature as
described in Eur. J. Blochem., 158, 9 (1984).

Cj-4elkyl as applicd herein mesns an optionally substituted alkyl group of 1 to 4
carbon atoms, and includes methyl, ethyl, n-propyl, isopropyl, n-butyl, isobuty! and t-butyl.
C1-galky! additionally includes pentyl, n-pentyl, isopentyl, neopentyl and hexyl and the
simple alipbatic isomers thereof. Cp 4alkyl and Cg galkyl additionally indicates that no
alkyl group need be present (e.g., that a covalent bond is present).

Any Cj_galkyl or C;_g alkyl may be optionally substituted with the group RX,
which may be on any carbon atom that results in a stable structure and is available by
coaventional synthetic techniques. Suitable groups for R* are C;_4alkyl, OR', SR’, CN,
N(R)p, CHzN(R Yy, -NOy, -CF3, -COzR -CON(R Y, -COR, -NR C(O)R, F, Cl, Br, I, or
-5(0)CFa,wherein R’ and r are as defined for formula (T) compounds.

Halogen or halo means F, C1, Br,and L

Ar, or aryl, as applied herein, means phenyl or naphthyl, or phenyl or naphthyl
substitutad by one to three substituents, sach as those defined above for alkyl, or sbstitted
by methylenedioxy.

Het, or heterocycle, indicates an aptionally substituted five or gix mesmbared
manocyclic ring, or & nine or ten-membered bicyclic ring cantaining cne to thres
beteroatorns chosen from ths group of nitrogen, oxygen and sulfur, which are stable and
availabls by conventional chemical synthesis. Illustrative heterocycles are benzofuryl,
benzimidazolyl, benzopyranyl, benzothienyl, furyl, imidazolyl, indolinyl, morpholinyl,
piperidinyl, piperazinyl, pyolyl, pyrrolidinyl, tetrakydropyridinyl, pyridinyl, thiszolyl,
thienyl, quinalimryl, isoquinolinyl, and tetra- and pethydro- quinoliny] and isoquinolinyl.
Any sccessible combination of up to three substituents on the Het ring, such as those
defined above for alkyl, that are availabis by chemical synthesis and are stable are within
the scope of this invention.

Cartain radical groups are abbroviated herein. t-Bu refers to the tertiary butyl
radical, Boc refers to the t-butyloxycarbonyl mdical, Fmoc refers to the
fluorenylmethoxycarbonyl radical, Ph refers to the phenryl mdical, Cbz refers to the
benzyloxycarbonyl radical, Ba refers to the benzyl radical, Me rafers to methyl, Bt refecs to
ethyl, Ac refers to acetyl, Alk refers to Cy.4alkyl, Nph refers to 1~ or 2-naphthyl and cHex
refers to cyclobexyl. Tet refers to S-tetrazolyl

Certain reagents are abbreviated herein. DCC refors to dicyclohexylcarbodiimide,
DMAP refess to dimethylaminopyridine, EDC refers to 1-(3-dimethylaminopropyI)-3-
ethylcarbodiimide, hydrochloride, HOBt refers to I-hydroxybenzotriszole, THF refers to
tetrabydrofuran, DIEA refers to diisopropylethylamine, DEAD refars to diethyl
azodicarboxylats, PPhy refers to triphenylphosphine, DIAD refers to diisopropyl

-5-
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azodicarboxylate, DME refers to dimethoxycthane, DMF refers to dimethylformamide,
NBS refers to N-bromosuccinimide, PAAC refers to a palladium on carbon catalyst, PPA
refers to polyphosphoric acid, DPPA refers to diphenylphosphoryl azide, BOP refers o
benzotriazol-1-yloxy-tris(dimethyl-amino)phesphonium hexafluorophosphate, HE refers to
hydrefluoric acid, TEA refers to triethylamine, TFA refers to trifluoroacetic acid, PCC
refers to pyridininm chlorochromate.

Compounds of the formula (T) are prepared by the genera) methods described in

Scheme]
e e e,
idee SE g v a
< ol - hoggs
o

Reagents and conditions: (a) PhSOCL, pyridine, +-BuOH; (b) N-bromosaccinamide,
benzoyl peroxide, CHaCly; (c) 40% CH3NH3 in Ho0; (d) (CHaCO),0, (i-ProNE,
CHaCl; (¢) Hz, 10% Pd/C, MeOH; (f) TFA, CH,Cla; () 1-methyl-2-
{methylaminomethyl)indole, EDC, HOBt - HyO, (i-Pr)yNEt, DMF.

Commercially available 3-methyl-4-nitrobenzoic acid (I-1) is protected at the
-6-
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carboxylic acid functionality with a suitable protecting group, for instance a tertiary butyl
(+-Bu) group, o afford 1-2. The use of protecting groups to mask reactive functionality is
well-known to those of skill in the art, and other protecting groups are listed in standard
reference volumes, such as Greene, "Protective Groups in Organic Synthesia” (published by
Wiley-Interscience). The benzylic position is brominsted under radical conditions using N-
bromosuccinamide (NBS) and the radical initiator benzoy! peroxide affording I-3.
Halogenation of reactive positions, such as the benzylic position of I-2, is well known.
Nucleophilic substitution of the bromide is accomplished with an excess of aqueous methyl
amine, for instance 40% methylamine in water, providing the benzyl amine I-4. Acylstion
of the pendent nitrogen is accomplished with a suitable acylating reagent such as an acyl
halida, or an acid anhydride, to afford N-acyl-substituted derivatives. For example, the
benzyl nitrogen can be acylated with acetic anhydrids, to afford the amide desivative I-5.
The aryl nitro compound I-5 is canverted under hydrogenation conditions, in the presence
of a camalytic amount of palladium metal on activated carbon (Pd/C), 1o the amine I-6.
Aromatic nitro groups can be reduced by a number of methods involving the use of metals
and example procedures can be found in standard chemistry texts such as, “Reductions in
Organic Chemistry” published by the (American Chemical Society). The ¢-butyl ester is
removed to reveal the carboxylic acid functionality with a suitable acid reagent such as
triflsoroacetic acid (TFA) to give 1-7. Other standard methods for removal of & -butyl
protecting group are described by Greene (see sbove). The carboxylic acid derivative is
then converted to amide I-8 by reaction with an activating agent and a snitable amine
species. For example, acid I-7 is converted to an activated form by reaction with EDC and
HOB, and the activated form is subscquently reacted with amine [1-methy)-2-
(methylaminomethyl)indole ] in a suitable solvent such as DMF, CH;Cly, or CH3CN.
Depending on whether acid neutralization is required, an added base, such as triethylamine
(Bt3N), diisopropylethylamine ((i-Pr)2NEx), or pyridine, may be used.

Many additional methods for converting a carboxylic acid to an amide are known,
and can be found in standard refeyence books, such as "Compendium of Organic Synthetic
Methods", Vol. I - VI (published by Wiley-Interscicnce), or Bodansky, "The Practice of
Peptide Synthesis” (published by Springer-Verlag), which are incorporated herein by
reference.

Amide coupling reagents as used herein denote reagents which may be used to
form poptide bonds. Typical coupling methods employ carbodiimides, activated
anhydrides and asters and acyl halides. Reagents such as EDC, DCC, DPPA, PPA, BOP
reagent, HOBt, N-kydroxysuccinimide and oxalyl chloride are typical.

Typically, the amine is coupled via its free amino group to an appropriate
carboxylic acid substrate using s suitsble carbodiimide coupling agent, such as NN’

-7-

o]

\



25985708

. 6e800G6T"

10

a5

35

sZ
i X

dicyclohexyl carbodiimide (DCC), optionally in the preseace of catalysts such as 1-
hydroxybenzotriszole (HOBt) and dimethylamino pyridine (DMAF). Other methods, such
aa the formation of activated asters, anhydrides or acid halides, of the free carboxyl of a
suitably protected acid substrate, and subsequent reaction with the free amine, optionally in
the presence of a base, are also suitable. For example, a benzoic acid is treated in an
anhydrous solvent, such as methylene chloride or ietrahydrofuran (THF), in the presence of
a base, such as N-methylmorpholine, DMAP or a trialkylamine, with isobutyl
chloroformate to form the "activated anhydride®, which is sobsequently reacted with the
free amine.

Acid addition salts of the compounds are prepared in a standard manner in a
suitable solvent from the parent compound and an exceas of an acid, such as hydrochloric,
hydrobromic, hydrofiucric, sulfuric, phosphoric, acetic, trifluoroacetic, maleic, succinic or
methanesulfonic. Certain of the compounds form inner salts or zwitterions which may be
acceptable. Cationic salts are prepared by treating the parent compound with an excess of
an allaiine reagent, such as a hydroxide, carbonate or alkoxide, containing the appropriate
cation; or with an appropriate organic amine. Cations such as Lit, Nat, K+, Catt, Mg*++
and NH,* are specific examples of cations present in pharmaceattically acceptable salts.

This invention also provides a pharmaceutical composition which comprises a
compound according to fornula (I) and a pharmacsutically aceeptable carrier.
Accordingly, the compounds of formmla (T) may be used in the manufacture of a
medicament. Pharmaceutical compositions of the compounds of formnla (I) prepared as
hersinbefore described may be formulated as solutians or lyophilized powders for
parenteral administration. Powders may be reconstituted by addition of a suitable diloent
or other pharmaceutically acceptable carrier prior to use. The liguid formulation may be a
buffered, isotonic, aquecus solution. Examples of suitsbla dilnents are normal isotonic
saline solution, standard 5% dextrose in water or buffered sodinm or ammeonium acetate
solution. Such formulation is especially suitable for parenteral administration, but may also
be used for oral administration or contained in & metered doss inhaler or nebulizer for
insuffiation. It may be desirable to add excipients sach as polyvinylpyrrolidone, gelatin,
hydroxy cellulose, acacis, polyethylens glycol, mannitol, sodium chlorids or sodium
citrate.

Alternately, thegs compounds may be encapsulated, tableted or prepared in a
emulsion or syrup for oral administration. Pharmaceutically accoptable solid or liquid
carriers may be added to enhance or stabilize the composition, or to facilitate preparation of
the composition. Solid carriers include starch, lactose, calcinm sulfate dihydrate, terra alba,
magnesium stearate or stearic acid, talc, pectin, acacia, agar or gelatin. Liquid carriers
include syrup, peanut oil, olive oil, saline and water. The camier may also include a

-8-
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sustained release material such as glyceryl monostsarats or glyceryl distcarate, alone or
with a wax. The amount of solid carrier varies but, preferably, wilt be boetween about 20
mg to about 1 g per dosage unit. The pharmaceutical preparations are made following the
conventional techniques of pharmacy involving milling, mixing, granulating, and
compressing, when necessary, for tablet forms; ar milling, mixing and filling for hard
gelatin capsule forms. When a liquid camrier is used, the preparation will be in the form of
a syrup, elixir, emulsion or an aquecus or non-aqueous suspension. Such & liquid
formulation may be administered directly p.o. or filled into a soft gelatin capsule.

For rectal administration, the compounds of this invention may also be combined
with excipieats, such as cocoa butter, glycerin, pelatin or polyethylene glycols, and moldad
into & suppouitory.

For topical administration, the compommds of this invention may be combined with
diluents to take the form of cintments, gels, pastes, creams, powders or sprays, The
emnpuiﬁmwhichmninmu-:\phpumormmuhdﬂuem:.formph.
animal and vegetable fats, waxes, paraffins, starch, tragacanth, cellulose derivatives,
polyethylene glycols, ailicones, bentonites, silicic acid, talc and xinc oxide, or mixtores of
these substances, The compositions which are powders or sprays contain diluents, for
example, Inctose, talc, silicic acid, aluminom hydroxide, calcium silicate and potyamide
powder, or mixtures of these substances. Additionally, for topical ophthmimologic
administration, the typical carriers are water, mixtnres of water and water miscibls solvents,
such as lower alkanols or vegetable oils, and water-soluble nom-taxic polymers, for
example cellulose derivatives, such as methyl cellulose.

The compounds dascribed herein are inhibitors of Fab I, and are useful for troating
bacterial infections. For instance, these compounds are useful for the treatment of bacterial
infections, such as, for example, infections of upper respiratory tract (e.g. otitls media,
bacterial tracheitis, acute epiglottitis, thyroiditis), lower respiratory (e.g. empyema, ling
abscess), candiac (e.g. infective endocarditis), gastrointestinal (o.g. secretory diamhoea, splenic
abscess, retropesitoneal abscess), CNS (e.g. cerehral shecess), cye (6.g- blepharitia,
congjunctivitis, keratitis, endophthalmitis, praseptal and arbital cellulitis, darcryocystitis),
kidney and urinary tract (e.g. epididymitis, imtrarenal end perinephric abacess, toxic shock
syndrome), skin (¢.g. impetigo, folliculitis, cutmmnong abscesses, cellnlitis, wound infection,
bacteria] niyositis), and bone and joint (e.g. septic arthritis, ostoomyelitis). Also, the
compounds of this invention may be uscful as antifungal agents. Additionally, the
compounds raay be useful in combination with known antibioticy.

The compounds of this invention are administered to the patient, in 2 manner such
that the concentration of drug is sufficient to treat bacterial infections. The pharmaceatical
cotmposition contrining the compound is administered at an orul dose of between about 10

-9.
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mg to about 1000 mg, taken once or several times daily, in a manner consistent with the
condition of the patient. Preferably, the oral dose would be about 50 mg to about 500 mg,
although the dose may be varied depending upon the age, body weight and symptoms of the
patient. For acute therapy, parenteral administration is preferred. An intravenous infusion
of the compound of formula (T) in 5% dextrose in water or normal saline, or a similar
formulation with suitable excipients, is most effective, although an intramuscular bolus
injection is also usefal. The precise level and method by which the compounds are
administered is readily determined by one skilled in the art.

The compounds may be tested in one of several biological assays to determine the
concentration of compound which is required to have a given pharmacological effect.

Cloning of 5, asreus Fabl: -

The fabl gene was cloned from the chromosomal DNA of S. aureus rai

WCUH29 using the polymerase chain reaction. Amplification was performed using Tag
DNA polymerase (BRL) and the following primers: 5*-
COCCTCGAGATGTTAAATCTTGAAAACAAAACATATGTC-3' and 5
CGCGGATCCAATCAAGTCAGGTTGAAATATCCA-3' (Xho! and BamHI sites
underfined). The resulting fragmeat was then digested with Xkol and BamHI and ligated
into Xhol- and BamHI-digested expression vactor pET-16b (Novagea), producing pET-
Hisyg-fubl. The geae sequence of fubl was confirmed by automated cycle sequencing
using an Applied Biosystems model 377 machine. Ths untagged version of pET-fab! was
constructed by digesting pET-Hisyq-fabl with Neol snd Neel to remove a 97 bp fragment
encoding the His 10 tag, the factor Xa cleavage sito and the first 8 amino acids of Fabl, and
replacing it with a linker encoding the first 8 amino acids of Fabl plus a glycine residne
between the ihitiator methionine and the lysine st position 2. This plasmid was called pET-
fabl. The linker was mads by annsaling the following two ofigomucleotides; 5
CATGGGCTTAAATCTTGAAAACAAAACA-3 and 5-
TATGTTTTGTTTTCAAGATTTAAGCC-3". ‘The linker sequence in pET-fobl was
confirmed by dideaxy sequencing. Only native Fabl was used for compound evalnation.
For overproduction of native Fabl, plasmid pET-fubl was transformed into BL21(DE3)
(Novagen) cells, to form strain BL21(DE3):pET-fubl.
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Purification of Fabl

S. aureus Fabl was expressed as soluble protein to 10% of total cell protein, 400g
cells being recovered from 151 fermentation in tryptone phosphate medium. The cells
were lysed and the sampls contrifuged. The resulting supernatant was filtered and purified
using three consecutive chromatography colurnns: jon-exchange (Sourse 15Q), dyc-affinity
(Blue sepharose), and size exclusion chromatography columns (Superose 12). After each
column the Fabl containing fractions were pooled, concentrated, and checked for purity and
biological activity.

Cloning of E. coli Fahl:

A PCR fragment of correct size for E coli Fahl was PCR amplified from E coli
chromosomal DNA, subcloned into the TOPO TA cloning vector, and verified by colony
PCR + restriction endonoclease analysis. The pregumptive E. coll Fabl PCR fragment was
subcloned into the expression vector pBluePet. The Fabl clone was transformed into E.
coli strain BL21(DE3). Small Scale expression stodies show an over-expressed protein
band of correct molecular weight (~28 Kda) for £ coli Fabl cleardy visible following
Coomassic staining of SDS PAGE gels. DNA sequencing of the E. coli Fabl expreasion
constructs illustrated that no errors were apparent. N* terminal amino acid sequencing has
confirmed the over-expressed protein band to be E coll Fabl.

Purification of & coli Fabl

E. coli Fabl was exprossed as solubls protein to 15% of total cell protein, 120g cells
being recovered from 3L fermentation in shake flagks in modifiad terrific broth. The cells
were lysed and the samples cantrifuged. The resulting supernatant was filtared and purified
maing three consecutive chromatography colomns: ion-exchange (Sounse 15Q), dye-affinity
(blue sepharoses), and size exclusion (superose 12). After each column the Fabl containing
fractions were pooled, concentrated and checked for purity and biological activity.

e
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F 2 hibition A; ADH):

Assays were carried out in half-area, 96-well microtitre piates. Compounds were
cvaluated in S0-ul. assay mixtures containing 100 mM NaADA, pH 6.5 (ADA = N-[2-
acetamido}-2-iminodiacetic acid), 4 % glycerol, 0.25 mM crotonoyl CoA, 1 mM NADH,
and an appropriate dilution of 5. aurexs Fabl. Inhibitors were typically varied over the
range of 0.01-10 uM. The consumption of NADH was monitored for 20 minutes at 30 *C
by following the change in absorbance at 340 nm. Initial velocities were estimated from an

exponential fit of the non-linear progress curves reprosanted by the slope of the tangent at t
a0 min. IC40s were estimated from a fit of the initial velocities to a standard, 4-parameter
model and are typically reported as the mean + S.D. of duplicate determinations. Triclosan,
a commercial antibacterial egent and inhibitor of Fabl, is currently included in all assays as
2 positive control. Compounds of this invention have ICsq's from about 2.0 micromolar to
ebout 0.15 mictomoler.

Assays were carried out in half-area, 96-well microtitre platss. Compounds wern
evalualed in 150-uL. assay mixtures containing 100 mM NaADA, pH 6.5 (ADA = N4{2-
acctamido}-2-iminodiacetic acid), 4 % glycerol, 0.25 mM crotonoyl CoA, 50 uM NADPH,
and an appropriate dilution of S. aureus Fabl. Inhibitors were typically varied over the
range of 0.01-10¢ uM. The consumption of NADPH was monitored for 20 minntes at 30 °C
by following the changn in absarbanca at 340 nm. Initial velocities were estimated from an
exponential fit of the non-linsar progress curves represented by the slope of the tangent at t
=0 min. IC5p's were estimated from a fit of the initial velocities to a standard, 4-parameter
model and are typically reported as the mean + S.D. of duplicate determinations. Triclosan,
a commereial antibacterial agent and inhibitor of Fabl, is currently included in all assays as

“a positive control.

E. coli Fabl E Inkibition Assay:

Assays wore carried out in half-arca, 96-well microtitre plates. Compounds were
evaluated in 150-uL. assay mixtures containing 100 mM NaADA, pH 6.5 (ADA = N-[2-
acetamido}-2-iminodiacetic acid), 4 % glycerol, 0.25 mM crotonoyl CoA, 50 uM NADH,
and an appropriste dilution of E. coli Fabl, Inhibitors were typically varied over the mange
of 0.01-10 uM. The consamption of NADH was monitored for 20 minntes at 30 °C by
following the change in absorbancs at 340 nm. Initial velocities were estimated from an

-12 -
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exponeatial fit of the non-linear progress curves represented by the slope of the tangent at ¢

=0min. ICsp’s were estimated from a fit of the initial velocities to a standard, 4-parameter
model and are typically reported as the mean + §.D. of duplicate determinations. Triclosan,
a commercial antibacterial agent and inhibitor of Fabl, is currently included in all assays as
a positive control. Compounds of this invention have ICsq's from about 4.0 micromolar to

about 0.15 micromolar.

Atimicrobial Activity Assav:

Whole-celt antimicrobial activity waa determined by broth microditution using the
National Comumittee for Clinical Laboratory Standards (NCCLS) recommended procedure,
Document M7-A4, "Methods for Dilution Susceptibility Tests for Bacteria that Grow
Aarobically”. The compound was tested in serial two-fold dilutions ranging from 0.06 to
64 mcg/ml.. Test organisms were selected from the following laboratory strains:
Staphylococcus aureus Oxford, Staphylococcus aureus WCUH29, Straprococcus
pnexumoniae ERY2, Streptococcus pneumoniae 1629, Streptococcus pnmniuNBB?;
Enserococcus faecalis I, Enterococeus faecalis 7, Hasmophilus influsnsae Q1,
Haemophilus influenzae NEMCI, Moraxeila Catarrhalls 1502, Escherichia coli 7623
AcrABEFD+, Escherichia coli 120 AcrAB-, Eschkerichia coli MG1655, Escherichia coll
MG1658. The mininwm inhibitory concentration (MIC) was determined as the lowsst
concentration of compound that inhibited vitible growth. A mirror reader was used to
asgist in determining the MIC endpoint. .

One skilled in the sst would consider any compound with 8 MIC of less than
Mg/mL 1o be a potential lead compound. Preferably, the compounds used in the
antimicrobial assays of the present invention have a MIC valoe of lcss than 128 pg/ml..
Most preferably, said compounds have a MIC value of less than 64 pg/mlL.

The axamples which follow are intended in no way to limit the scope of this
invention, but are provided to illustrate how to make and use the compounds of this
iovention. Many other embodiments will be readily apparent to those akilled in the art.

EXAMPLES

General

Proton nuciear magnetic msonance ({H NMR) spectra were recorded at 300 MHz,
and chemical ghifts are reported in parts per million (5) downfield from ths internal
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standard tetramethylsilane (TMS). Abbreviations for NMR data are as follows: s = singlet,
d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublets, dt = doublet of
triplets, app = apparent, br = broad. J indicates the NMR coupling constant measured in
Hertz. CDCl3 is deuteriochloroform, DMSO-dg is bexadeuteriodimethylsulfoxide, and
CD30D is tetradevteriomethanol. Mass spectra were obtained using electrospray (ES)
ionization techmiques. Flemental analyses were performed by Quantitative Technologies
Inc., Whitehouse, NJ. Melting points were obtained on a Thomas-Hoover melting point
apparatus and are uncorrected. All temperatures are reported in degrees Celsius. Analtech
Silica Gel GF and E. Merck Silica Gel §0 F-254 thin layer plates were used for thin layer
chromatography. Flash chromatography was carried out on E. Merck Kieselgel 60 (230-
400 mesh) silica gel. Analytical HPLC was performed on Beckman chromatography
systems. Prepanstive HPLC was performed using Gilson chromatography systoms. ODS
refers to an octadecylsilyl desivatized silica gel chromatogmphic support. YMC ODS-
AQ® is an ODS chromatographic support and is a registered trademark of YMC Co. Ld,,
Kyoto, Japan. PRP-1® is a polymeric (styrene-divinylbenzens) chromatographic support,
and ia ¢ registered trademark of Hamilton Co., Reno, Nevada. Colite® ia u filter aid
composed of acid-washed diatomacecus ailica, and is a registered trademark of Manville
Corp.. Denver, Colorado.

8) Bthyl 1-methylindole-2-carboxylate

NaH (60% dispersion in minaral oil, 8.0 g, 200.5 mmolc) was washed with
hexanes, then was suspended in dry DMF (530 mL). Solid ethyl indole-2-carboxylats (253
£ 133.7 mmols) was added portionwise over 5 - 10 min, allowing gas evolution to subside
between additions. Whan the addition was complete, the yellow mixture was stirred for 15
min, then metiryl iodide (42 mL, 668.3 mmole) was added all at once. Thos resction wes
exothermic, and the internal temperature rose to 40 - 45°C. After 1 br, the reaction was
quenched with 109% NH4Cl (100 mL) and concentrated on the rotavap (high vacuum). The
residue was partitioned between Bty O (500 mL) and HyO (100 mL), and the Iayers were
separated. The Bi;0 layer was washed with HyO (100 mL), dried (MgSOy), and
concentrated to leave the title compound (27.1 g, quantitative) as a light yellow solid. This
was used without further purification: TLC (10% BtOAc/ hexanes) Ry =0.39,
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b) N,1-Dimcthylindole-2-carboxamide

A suspension of cthyl 1-methylindole-2-carboxylate (27.1 g, 133.3 mmole) in 40%
aqueous CH3NH; (300 mL) and MeOH (30 mL) was stirrod at RT. A solid tended to
gradually crecp up the walls of the flask, and was washed down periodically with MeOH.
The flask was tightly stoppered to keep the material ingide the flask. As the reaction
proceeded, the solid dissolved, but eveatually the product began to precipitate. The
reaction was stirred at RT for 3 days, then was concentrated to remove approximately 200
mL of the solvent. The remaining residue was diluted with H20 (300 mL), and the solid
was collected by suction filtration and washed with HyO. Drying at 50 - 60°C in high
vacuum left the title compound (23.4 g, $3%) as a faintly ysllow solid: MS (ES) m/e 189
M+H)*.
¢) 1-Methyl-2(methylaminomethyl)indole ~

A 3-liter 3-necked roundbottom flask equipped with overhead stirring was charged
with N, 1-dimethylindole-2-carboxamide (23.4 g, 124.6 mmole) and anhydrous THF (170
mL). The solution was stired while a solution of LiAlHy in THF (1.0 M, 250 mL, 250
mmole) was added via syringe. Gas was evolved during the addition of the first S0 mL of
LiAlH4 solution. When the addition was complete, the resulting light yellow solution was
boated at gentls reflux. After 24 br, the reaction was cooled in ice and quenched by the
sequential dropwise addition of H9O (9.5 mL), 15% NaOH (9.5 mL), and H,0 (28.5 mL).
The mixmure was stirred for 15 min, then was filtered through celite®, and the filter pad
chromatographed on silica gel (10% MeOH/CHCl5 containing 3% conc. NHgOH). Thbe
title compound (202 g, 93%) was obtained as & Light yellow oil: MS (ET) m/e 175 (M+I)*.

Prepacation 2
The preparation of 1-Methyl-3-(methylaminomethyl)indole

a) Ethyl 1-methylindole-3-carbaxylate

According to the procedure of Preparation 1a, except substitating ethyl 3-indole
acetate (253 g, 133.7 mmole) for ethyl indole-2-carboxylate, the title compound was
prepared as a light yellow solid and used without further purification.

b) N,i-Dimethylindole-3-carboxamide
According to the procedurs of Preparation 1b, axcept substituting ethyl 1-
methylindole-3-carboxylate (27.1 g, 133.3 mmole) for ethyl 1-methylindole-2-carbaxylate,
-15-
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the title compound (23.4 g, 93%) was prepared as a light yellow solid and used without
further purification: MS (ES) m/e 189 (M+H)*.

c) 1-Methyl-3-(methylaminomethyl)indole
According lo the procedure of Preparation lc, excopt subatituting N, 1-
dimethylindole-3-carboxamide (23.4 g, 124.6 mmole) for N, 1-dimethylindole-2-
carboxamide, the title compound (20.2 g, 93%) was prepared as a light yellow oil: MS (ES)
w/e 175 (M+H)*.
Prepeation 3
Preparation of 4-amino-3-{(N-methylacetylamino)methyl]benzoic acid trifluoroacetate

2) tert-Butyl 3-methyl-4-nitro benzoate

To a pyridine solution of 3-methyl-4-nitrobenzoic acid (18.1 g, 100.0 mmole) at
RT was added benzepesuifonyl chlorida in one portion. After 10 min. anhydrous s-butanol
(9.4 mL, 100.0 mmble) was added and the reaction solution was allowed to stir for 1hr.
The resulting suspension was poured into ice-water (400 mL.) and stirred vigorously for
1hr. The light yellow suspension was filtered through a scinter-giass funnel washing with
H20. The remsining yellow solida were dissolved in toluene (400 mL), dried over MgSO4
and then filtered through a short column of silica gel washing with toluene. Concentration
of the solution under vacuum (15 mm Hg) and drying on high vacuum afforded the title
compound (22.5 g, 95%) as a light yellow solid: MS (BS) m/o 238 (M+H)*.

b) terr-Butyl 3-methylaminomethyl-4-nitro benzoate

To a stirred solution of rers-butyl 3-methyl-4-nitro benzoats (22.5 g, 94.9 mmols)
in CHCly (450 mL) at RT cantained in a 1L one-peck round battom flask was added NBS
(18.6 g, 104 4 mmole) and benzoyl peroxide (2.3 g, 9.5 mmole). The flask was aquipped
with a refhux condessor and a 150 watt tungsten-light source was shined an the reaction for
36 brs. The reaction sahition was washed with H50, dried over NapSO4 and concentrated
under vacuum. Tha resulting orange residue was dissolved in ethyl acetate and filtered
through silica gel (EtOAc/bexanes, 1:4). Concentration on a rotary svaporator gave an
orange oil which was used directly in the next step without further purification.

To the crude bromide in THF (150 mlL) was added 40% aqueous CH3NH; (50 mL)
in one portion at RT. After 18 hr, the reaction solution was concemtrated to remaove the
THF. The resulting aqueous solution was extracted with EtOAc (2 x 200 mL) and the
combined organic phases were sequentially washed with H5O and brine. Drying over
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K2C05 and concentration gave & yellow oil which was purified on silica (hexanes/EtOAc,

1:1) to afford the title compound {19.2 g, 76%) as u light yellow solid: MS (ES) m/e 267
M+,

c) ftert-Butyl-4-amino-3-[(N-methylacetylamino)methylJbenzoate

To a stirred solution of t-butyl 3-(methylaminomethyl)-4-nitro benzoate (2.4 g, 9.0
mmole) in CH5Ciy at RT was added Et3N (2.52 mL, 18.0 mmole) and acetic anhydride
(1.8 g, 18.0 mmole). After 12 hrs. the reaction solution was concentrated under vacuum,
dissolved in EtOAe (150 mL) and washed with H10. The EtOAc solution was dried over
Na3S04 and concentrated under vacuum to a yellow oil. The oil was further dried under
high vacuum and used directly in the next procedure.

The crude produt: was dissolved in BtOAc (50 mL) and CH30H (50 mL) and
placed in a Parr hydrogenation @fk A catalytic amount of 10% Pd/C was added to the
reaction solution and the contents were placed on a Parr shaker under Hy (50 pai) and
shaken for 4 hours. The salution was filtered through celite and concentrated under
Vacuum. leﬁcmonm silica (hexanes/EtOAc, 1:1) afforded the title compound (2.13 g,
85% over two stepe) a3 an off-white solid; MS (ES) m/e 279 (M+H)*,

d) 4-amino-3-[(N-methylacetylamino)methyl|benzuic acid trifluoroacetate salt

To a solution of +-buty) 4-amino-3-[(N-methylacetylamino)metiryl] benzoats (2.13
g 7.65 mmole) in CH7Cl; (150 mL) at RT was added TFA (30 mL). After 12 hr, the
reaction solution was concentrated to an oil and dried under high vacoumn ovemight. The
msulting residue was washed with hexanes and BtyO to afford the title compound (2.56 g,
7.60 mmole) as an off-white solid. This compound was used without further purification;
MS (ES) m/e 223 (M+H-TFA)*.

a) ters-Butyl 4-nitro-3-({phencthylamino)methyl benzoate

Crude fert-butyl 3-twromomsthyl-4-nitrobenzoate (from Preparation 3b) was
dissolved in dry THF (50 mL), and solid NaHCO+ (2.52 g, 30 mmole) was added. The
mixturs was stirrad briskly, and phenethylamine (3.8 ml., 30 mmole) was added. The color
of the solution darkened slightly to a deeper yellow. Within several minutes, the mixture
had become very cloudy. After 4 hr, the reaction was concentrated and the residue was
partitioned between HyO (50 ml.) and BizO (100 mL). The layers were separated, and the
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aqueous layer was extracted with Et90 (2 x 100 mL). The organic Iayers were combined,
dried (MgSOj4), and concentrated to a yellow oil. Flash chromatography on silica gel (20
% EtOAc/hexanes) gave the title compound (2.86 g, 40 % for two steps) as a yellow oil:
1H NMR (250 MHz, CDCl3) §8.19 (d,] = 1.7 Hz, 1 H), 7.98 (dd, 1 = 8.4, 1.7 Hz, 1 H),
790(d, ) =8.4Hz, 1 H), 7.10- 740 (m, S H), 4.06 (s, 2 H), 2.75 - 3.00 (m, 4 H), 1.61 (5.9
H); MS (ES) se 357 (M + H)*,

b) tert-Butyl 3-[N-(fers-butoxycarbonyl)-N-phenethylamino}methy!-4-nitrobenzoate

Di-terr-butyl dicarbonate (2.10 £, 9.62 mmole) was added all at once to a solution
of cers-butyl 3-(phenethylamino)methyl-4-nitrobenzoats (2.86 g, 8.02 mmole) in CHCl3 (30
mL) at RT. The reaction was stirred at RT for 2.5 hr, then &t reflux for 0.5 hr.
Concentration and flagh chromatography on silica gel (15 % ElOAc/hexanes) gave the title
compound (3.70 g, quantitative) as & yollow oil: 1H NMR (250 MHz, CDCl3) §7.85 - 8.10
(m, 3 H), 7.05 - 7.40 (m, 5 H), 4.55 - 4.85 (m, 2 H), 3.35 - 3.60 (m, 2 H), 2.75 - 3.00 (m, 2
H), 120 - 1.80 (m, 18 H); MS (ES) m/z 479 (M + Na)t, 457 M + H)*.

¢) tert-Butyl 4-aming-3-[[N-(terr-butoxycarbomyl)-N-phenethylamina]methyl]benzoate

A mixture of tert-butyl 3-[[N-(tert-butoxycarbonyl)-N-phenethrylaminojmethyl)-4-
nitrobenzoate (2.7 g, 5.8 mmole), 10 % PA/C (0.6 g, 0.6 mmole Pd), and E2OAc (60 mL)
was shaken under Hy (50 psi). After 3 br, the mixture was filtered to remave the catalyst,
and the filtrate was concentrated to dryness. Flash chromatography on silica gel (20%
EtOAc/hexanes) gave the title compound (2.3 g, 91 %) as a yellow foamy oil which slowly
pertially solidified: IHM(ZSOM{:.CDCIQ 87.74 (dd, T =84, 2.0 Hz, 1 H), 7.67 (4,
I=20He, 1 H),7.05-740(m, 5 H),6.57(d, 84 Hz, 1 H), 500 (bre, 2H), 430(s, 2
H), 3.32 (app. t, 2 H), 2.69 (app- t, 2 H), 1.59 (3, 9 H), 1.46 (s, 9 H); MS (ES) m/e 449.2 (M
+Na)t, 4272 (M + Hy*.

d) 4-amino-3-[N-phenethylaminomethyl]benzoate trifluoroacetate salt

To a solution of zerr-buty] 4-amino-3-[[N-(zers-butoxycarbonyl)-N-
phenethylamino]methylJbenzoate (2.3 g, 5.4 mmole) in CH7Cl3 (100 mL) st RT was added
TFA (25 maL). After 12 hr. the reaction solution was concentrated to an oil and the residue .
dried under high vacuum overnight. The resulting residoe was washed with hexanas and
diethyl ether to afford the title compound (2.7 g, 5.4 mmole) as an off-white solid: MS (ES)
/e 271 (M+H-2TFA)*.
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¢) 4-amino-3-[(N-phenethylacetylamino)methyl]benzoic acid

To a stirred solution of 4-amino-3-{N-phensthylaminomethyl]benzoate bis-
trifluoroacetate salt (1.0 g, 2.0 mmole) in CHYCl5 at RT was added BiaN (1.1 mL., 7.9
mmole) and acetic anhydrida (0.26 g, 2.6 mmole). After 12 hr, the reaction solution was
concentrated under vacuum, dissolved in 1M NaOH (15mL), and washed with hexanes,
The agueous solution was neutralized with |IM HC! and extracted with EtOAc (2 x 50 mL).
The EtOAc solution was dried over NagSO4 and concentrated to an off-white solid which
was used without further purification: MS (ES) m/e 313 (M+H)*.

A solution of s-buty})-3-[N-(methyl)anrinomethyl}-4-nitro-benzoate (12.0 g, 45.1
mmole), from procedure 3a, in CH30H (50 mL) was placed in a Parr hydrogenation flask.
Approximately (0.50g) of 10% Pd/C was added to the reaction solution and the contents
were ghaken on a Parr shaker under Hy (50 psi) for 4 hours. The suspension was filtered
through celite and concentrated under vacoum. Washing of the resulting residue with Et70
afforded a viscous light yellow oil which was used without further purification: MS (BS)
m/e 237 (M+H)*.

8) tert-Butyl-4-amino-3-((2-hydroxy-4,N-dimethylpentanoylaminc)methyljbenzoic acid

To a stirred solution of s-butyl-3-[N-(methylaminomethyl}-4-amino benzoate (2.6
g 11.0 mmole) in DMF (20 mL) at RT was added diisopropylethyl amine (2.9 mL, 16.9
mmols), HOBt (2.3 g, 16.9 mmole) 2-hydroxy-4-methylpentanoic acid (2.04 g, 15.15
mmole) and finally EDC (3.24 g, 169 mmole). After 12 hr, the reaction contents were
poured onto H20 (200 mL) and extracted with EtOAc (2 x 150 mL). The organic phases
were combined and sequentially washed with HyO (100 mL) and brine, Drying over
NapSO4 and purification on silica (CHCl3/CH30H, 95:5) afforded the titie compound
(3.50 g, 91%) as a light yellow oil: MS (ES) m/e 351 (M+H)*.
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b) 4-Amino-3-{(2-hydroxy-4,N-dimethylpentanoylamino)methyl}benzoic acid
trifluoroacetate

To a stirred solution of ~butyl-4-amino-3-{(2-hydroxy-4,N-
dimethylpeatanoylamino)methyl]benzoic acid (3.50 g, 10.0 mmole) in CHyCl5 (20 mL) at
RT was edded TFA (20 mL). After 12 hr, the reaction contents were evaporated, washed
with hexanes and dried under high vacuum overnight affording the title compound as an
orange oil (4.42 g, 10.8 mmol). This product was used without further purification: MS
(BS) m/e 295 (M+H-TFA)*.

%) tert-Butyl 4-amino-3-[(ethoxy-N-methylcarbonylamino)methylJbenzoate .

To a stirred solution of #butyl 3-[N-(methyDaminomethyl}-4-amino benzoate
(2.51 g, 10.63 mmole) in CH3Cl5 (20 mL) at 0 °C was added triethy] amine (1.63 mL, 11.7
mmole), and ethylchloraformate (1.15 g, 10.63 mmole). The reaction solution was allowed
to warm o RT overnight. The reaction contents were cancantrated under vacoum and
partition between HyO (100 mL) and E¥OAc (200 L), The argenic phase was combined
washed sequentially with HoO (100 mL) and brine. Drying over NagSO4 and purification
on silica (CHCl3/CH30H, 95:5) afforded the title compound (2.98 g, 91%) as a light
yellow ail: MS (ES) nv/e 309 (M+H)*.

b) 4-amino-3-[(ethoxy-N-methylcarbonylamino)methylJbenzoic acid trifiuoro acetate

To & stirred solution of s~butyl-4-amino-3-[(2-hydroxy-4,N-
dimethylpentanoylamino)methylJbenzoic acid (2.98 g, 9.67 mmole) in CHzCl (20 mL) at
RT was added TFA (20 mL). After 12 br, the reaction contents were concentrated, washed
with hexancs snd dried under high vacuum overnight affording the title compound as an
orange oil (3.51 g, 9.60 mmol). This product was used without forther purification: MS
(ES) m/e 253 (M+H-TFA)*.
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a) tert-Buty! 4-nitro-3-{(2-hydroxy-N-methylacetylamino)methylfoenzoate

To a stirred sohution of £-butyl-3-{N-(methyl)aminomethy!}-4-aminoc benzoate (7.0
g 26.3 mmole) in DMF (30 mL) at RT was added diisopropylethyl amine (5.0 mL, 28.9
mmole), HOBt (3.90 g, 28.9 mmole), 2-hydroxyacetic acid (2.2 g, 28.9 mmolc) end finally
BDC (5.54 g, 28.9 mmole). After 12 hr, the reaction contents were poured onto Hz0 (200
mL) and extracted with EtOAc (2 x 150 mL). Ths organic phases were combined and
sequentially washed with H2O (100 mL) and brine. Drying over N#;SO4 and purification
on silica (CHCl3/CH4OH, 95:5) afforded the title compound (7.92 g, 93%) as  light
yellow oil: MS (ES) m/e 325 (M+H)*.

b) ferr-Butyl 4-amino-3-{(2-hydroxy-N-methylacetylamino)methylJbenzoate

To a solution of r-butyl-4-nitro-3-[(2-hydroxy-N-methylacetylamino)methyt)
benzoate {7.92 g, 23.15 mmole) in CH40H (25 mL) and EtOAc (25 mL) in a Parr
bydrogenation flask was added 10% Pd/C (0.20 g). The conients were shaken on a Par
shaker under Hy (S0 psi) for 4 hours. The suspension was filtered through celite,
concontrated under vacuum and washed with Et70 to afford the title compound as a light
orange foam which was used without further purification: MS (ES) m/e 295 (M+H)*.

2) tert-Butyl 4-amino-3-[(2-hydroxy-3-indol-3-yl-N-methylpropanoylamino)rastivyl]
benzoic acid

To a stirred solution of s-butyl-3-[N-(methyl)aminomethyl}-4-amino benzoats
(0.60 g, 252 mmole), from Procedure 5, in DMF (20 mL) it RT was added
diisopropylethryl amine (0.88 mL., 5.03 mmole), HOBt (0.37 g, 2.77 mmele), DL-3-
indolelactic acid (0.57 g, 2.77 mmole) and finally EDC (0.53 g, 2.77 mmole). After 12 hr,
the reaction contents were poured onto HyO (100 mL) and extracted with EtOAc (2 x 100
mL). The organic phases were combined and sequentially washed with Ho0 (100 mL) and
brine. Drying aver NaxSOy and purification o silica (CHCLy/CHAO, 95:5) afforded the
title compound (0.99 g, 93%) as a light yellow cil: MS (BS) m/e 425 (M+H)*.
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b) 4-Amino-3-[(2-hydroxy-3-indol-3-yi-N-methylpropanoylamino)methyl]benzoic acid
trifluore acetate
To a stirred solution of -butyl-4-amino-3-[(2-hydroxy-3-indol-3-y1-N-

methylpropanoylamino)methyllbenzaic acid (0.99 g, 2.34 mmole) in CH7Cl3 (20 mL) at
RT was added TFA (20 mL). Alter 12 hr, the reaction conteats were cvaporated, washed
with Et70 and dried under high vacuum ovemight affording the title compound (0.86 g,
2.34 mmol) as & piok solid. This product was used without further purification: MS (ES)
m/e 369 (M+H-TFA)*.

a) ter-Butyl 4-amino-3-[(2-cyclopentyl-N-methylacetylamino)methyl]benzoic acid

To a stirred solution of 2-butyl-3-[N-(methyl)aminomethyl]-4-amino benzoate
(0.55 g, 2.32 mmele), from Procedure 5, in DMP (20 mL) at RT was added
diisopropylethyl amine (0.81 mlL., 4.64 mmole), HOBt (0.34 g, 2.55 mmols), cyclopentane
acetic acid (0.33 g, 2.55 mmole) and finally EDC (0.49 g, 2.55 mmols). After 12 b, the
reaction contents were poured onto HyO (100 mL) and extracted with BtOAc (2 x 100 mL).
The arganic phases were combined and sequeatially washed with H20 (100 mL) and brine.
Drying over NapSOy4 and purification on silica (CHC13/CH30H, 95:5) afforded the titls
compound (0.75 g, 94%) as a light yellow oil: MS (ES) m/e 348 (M+H)*.

b) 4-Amino-3-[(2-cyclopentyl-N-methylacetylamino)methyl]benzoic acid trifluoro acetate

To a stirred solution of 2-butyl-4-amino-3-[(2-cyclopentyl-N-
methylacetylamino)methylJbesaxoic acid (0.75 g, 2.16 mmols) in CH2Cl3 (20 mL) at RT
was added TFA (20 mL). After 12 br, the reaction contents were evaporsted, washed with
haxsmes and dried under high vacoum overnight sffording the title compound (0.63 g, 2.16
mmo]) a8 an orangs oil. This product was used without further purification: MS (ES) m/e
292 (M+H-TPA)*.
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a} r-Butyl-4-nitro-3-{ [(N-methyl(phenylmethoxy)carbonylamino]methyl jbenzoate

To a stirred solution of r-butyl-3-[N-(methyl)aminomethyi]-4-nitro benzoate
(11.97 g, 45.0 mmole), from Procedure 3b, in DMP (100 mL) at RT was added triethyl
amine (7.27 mL, 52.2 mmols), and N-(benzyloxycarbonyloxy)succinamide (13.0 g, 52.2
mmole). After 12 hr, the reaction contents were poured onto HyO (200 mL) and extracted
with EtOAc (2 x 200 mL). The organic phases were combined and saquentially washed
with H20 (100 mL) and brine. Drying over NaS0y4 and purification on silica -
(hexanea/FtOAc, 1:1) affordad the title compound (17.46 g, 96%) as a light yellow oil: MS
(ES) m/e 401 (M+H)*.

b) 4-nitro-3-({(N-methyl(pbenylmethoxy)carbonylemino}methyl Jbenzoic acid

To a stirred solution of r-butyl-4-nitro-3-{[(N-methy!(pbexylmethoxy)
carbonylemino]methyl }benzoate (17.46 g, 43.65 mmole) in CH7Clp (100 mL) at RT was
added TFA (50 mL). After 12 hr, the reaction contonts were evaporated, washed with
bexanes and dried under high vacuum ovemight to afford the title compound (14.62 g, 42.5
mmol) as an orangs oil. This product was ussd without further purification: MS (ES) m/e
M5 (M+H)*.

¢) N-[(2-nitro-5-{N-methyl}-N-{(1-methylindol-2-yl)methyljcarbamoy1} phenyl)methyl]-

N-methykpheaylmethoxy)carboxamide

To a stirved solution of 4-nitro-3-{ [(N-methyl(phenylnsthoxy)carbonylamino)

methyl}benzoic acid (4.56 g, 13.26 mmole) in DMF (20 mL) at RT was added
diisopropylethyl acnine (2.31 mL, 13.26 mmole), HOBt (1.79 g, 13.26 mmole), 1-mathyl-2-
(methylaminomethyDindole (2.1 g, 12.0 mmole) and-finally EDC (2.54 g, 13.26 mmols).
After 12 hr, the reaction contents were poured onto HyO (100 mL) and extracted with
EtOAc (2 x 100 mL). The organic phases were combined and sequentially washed with
HoO (100 mL) and brine. Drying over Nay$Oy4 and prification on silica (haxanes/EtOAc,
1:1) afforded the title compound (5.52 g, 92%) as a viscous yellow oil: MS (ES) m/e 501
M+t
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d) {4-emino-3}-[(methylaminu)methyl]phenyl)-N-methyl-N-{(1-methylindol-2-yl)

methyl)carboxamide

To a solution of N-[(2-nitro-5- { N-methyl-N-{(1-methylindol-2-

yD)methyljcerbamoyl } pheny!)methyl]-N-methyi(phenyimethoxy)carboxamide (6.1 g, 12.2
mmole) in CH30H (50 mL) contined in 8 Parr hydrogenation flask was added 2 0.75 g of
10% Pd/C. The contents were shaken on a Parr shaker under Hy (50 psi) for 6 hours. The
suspension was filtered through celite and concentrated under vacuum. Purification on
silica [CHCIl3/CH4OH (containing 5% NH4OH), 9:1] afforded the titie compoand (3.40 g,
83 %) as a viscous yellow oil: MS (ES) m/e 337 (M+H)*.

a) rter-Butyl 3-{(phenylamino)methyl]-4-nitro hanzoate

To a solution of the crude s-batyl-3-bromomethyl-4-nitro benzoate (2.0 g, 63
mmole), from Procedure 3b, in THF (25 mL) at RT was addsd aniline (20 mL, 219
mmole). The reaction contents wers concemmrated, dissolved in EtOAc and washed
sequantially with 10% aguecus NaHCO- and brine. Purification on silica afforded the title
compound (1.95 g, 54%) as an orangs solid: MS (ES) m/e 429 (M+H)+.

b) (3-{(phenylamino)methyl])phenyl-4-nitro}-N-methyl-N-{(1-methylindol-2-
y))methyllcarboxamide

To a stirred solution of tert-butyl 3-[(phenylamino)metiryl]-4-nitro benzoate
(1.95 g, 4.55 mmole) in CH7Cl; (20 mL) at RT waa added TPA (20 mL). Afier 12 br, the
resction contents were concentrated, treated with 4M aqueoas HCI, dioxape (10 mL) and
concentratad under vacuum affording a tan solid. The solid residus was washed with
hoxanes and dried under high vacuum. This product was nsed directly in ths next atep

To a atirred solution of the above compound in DMF (30 mL) st RT was addod
diethyl amine (1.7 L, 12.1 mmole), 1-methyl-2-(methylaminomethyl)indole (1.0 g, 6.0 -
mmole), HOBt ( 0.81 g, 6.0 mmole) and finally EDC (1.15 g, 6.0 mmole). After 12 hr, the
reaction conteats were poured onto H9O (100 mL) and extracted with BtOAc (2 x 100 mL).
The organic phases were combined and sequeatially washed with H2O (100 mL) and brine.
Drying over Na3SO4 and purification gn silics (EtOAc) sfforded the titls compound (2.33
£, 92%) as a solid yellow foam: MS (ES) m/o 429 (M+H)*.

-24-
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€)  N-[(2-nitro-5-{N-methyl-N-{(1-methylindol-2-yl)methylJcarbamoyl }phenyl)methy}}-

N-phenylacetamide

To a solution of {3-{(phenylamino)methyl]phenyl-4-nitro}-N-methyl-N-[(1-

methylindol-2-yl)methylJearboxamide (0.75 g, 1.8 mmole) in CHCly (10 mL) at 45 °C wag
added acetic anhydride (0.38 mL, 4.2 mmole) followed by pyridine (0.30 mL., 3.9 mmole).
After 12 hr, the reaction solution was concentrated under vacuum, dissolved in BtOAc and
sequentially washed with 1 M HCI, and brine. Drying over NapSO4 and purification on
silica (EtOAc) afforded the title compound (0.82 g, 92%) as a yellow foam; MS (ES) m/e
493 (M+Na)*,

d) N-[(2-amino-5-{N-methry}-N-[(1-methylindol-2-yNmethyljcarbamoy]} phenyl)
methyl]l-N-phenylacetamide )

To a solution of N-[(2-nitro-5-{N-methyl-N-f(1-methylindol-2-
y))methyljcarbamoy] } phenyl)methyi)-N-phenylacetamide (0.82 g. 1.7 mmole) in CH3OH
(50 mL) in a Parr hydrogenation flask was added 10% Pd/C (0.50 g). The contents were
shaken on a Parr'shaker under Hy (50 pai) for 4 bours. The reaction suspension was filtered
through celite and concentrated under vacuum. Purification on silica (CHCl3/CH40H,
95:5) afforded the titls compound (0.51 g, 68%) as an off-white solid: MS (BS) m/e 441
M+H)*,

To 2 stirred solution of 4-amino-3-[(N-methylacetylamino)methyl]benzoic acid
trifiworo acetats (0.73 g, 2.17 mmole), from Procedure 3, in DMF {20 mL) st RT wus added
diisopropylethy] amine (0.83 mL, 4.78 mmole), HOBt (0.32 g, 2.39 mmole), I-methyl-2-
{methylaminomethyl)indole (0.40 g, 2.39 mmole) and finally EDC (0.45 g, 2.39 mmole).
After 12 hr, the reaction contents were poured onto HyO (100 mL) and extracted with
BiOAc (2 x 100 mL). The organic phases were combined and sequentially washed with -
H20 (100 mL) and brine. Drying over NapSO4 and purification on silica (CHCI/CH30H,
95:5) afforded the title compound (0.73 g, 89%) as a light yellow solid: MS (8S) m/e 379
M+H)*.
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Acconding to the procedure of Example 2, excapt substituting 4-amino-3-[(N-
phenethylacetylamino)methylJbenzoic acid (0.60 g, 1.92 mmole) for 4-amino-3-{(N-
methylacetylamino)methylJbenzoic acid triflucro acetate, the titlc compound (0.83 g, 92 %)
was prepared as a yellow solid following chromatography on silica gel (CHCI3/CH40H,
95:5): MS (ES) m/e 465 (M+H)*.

According to the procedure of Example 2, except substituting 4-amino-3-[(2-
hydroxy-4,N-dimethylpentanoylamino)methylJbenzoic acid trifluoro acetate (2.1 g, 5.1
mmole) for 4-amino-3-[(N-methylacetylamino)msthyllbenzoic acid triflucro acotate, the
title compound (2.06 g, 50 %) was prepared as a yellow foam following chromatograpby on
silica gel (CHCl3/CH30OH, 95:5): MS (ES) sve 451 (M+H)*.

According to the procedure of Example 2, except substituting 4-amino-3-[(ethaxy-
N-mothylcarbonylamino)methylJbenzoic acid trifinoro acetate (0.75 g, 2.05 mmole) for 4-
amino-3-[(N-methylacetylamino)methyljbearoic acid trifluoro acetate, the title compound
(0.75 g, 90 %) was prepared as a tan foam following chromatography on silica gel
(CHCI3/CHA0H, 95:5): MS (ES) mve 409 (M+H)+.
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According to the procedure of Example 2, except substituting 4-amino-3-[(2-
hydroxy-N-methylacetylamino)methy! Jbenzoic acid (1.0 g, 2.84 mmole) for 4-amino-3-
[(N-methylacerylamino)methylJbenzoic acid trifiuoro acetate, the title compound (0.99 g,
88 %) was prepared as an off-white solid following chromatography on silica gel
(CHCI3/CH30H, 95:5): MS (ES) m/e 395 (M+H)+.

According 10 the procedure of Example 2, except sobstituting 4-amino-3-[(N-
methylacetylamino)methyl]benzoic acid triffuoroacetats (0.44 g. 1.31 mmole) for 4-amino-
3-[(N-methylacetylamino)methyl]benzoic acid trifluoro acetats, the title compound (0.45 g,
92 %) was prepared a3 an off-white solid following chromatography on silica gel
{CHCl3/CH30H, 95:5): MS (ES) m/e 379 (M+H)*.

According w0 the procedure of Example 2, oxcept substituting 4-amino-3-{(2-
hydroxy-3-indol-3-yl-N-methylpropanoylamino)methylJbenzoic acid triffaoro acetate (0.41
g, 1.12 mmole) for 4-amino-3-{(N-msthylacetylamino)methylJbenzoic acid trifluoro
acetate, the title compound (046 g, 78 %) was prepared as an off-white solid following
chromatography on silica gel (CHCly/CH3OH, 95:5): MS (BS) m/e 524 (M+H)*,

-27-
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According to the procedure of Example 2, except substituting 4-amino-3-{(2-
cyciopentyl-N-methylacetylamino)methyl]benzoic acid wifluoro acetate (1.05 g, 3.60
mmole) for 4-amino-3-[(N-methylacetylamino)methylJbenzoic acid triflvoro acetate, the
title compound (1.45 g, 90 %) was prepared as an off-white solid following
chromatography on silica gel (hexanes/ExOAc, 1:2): MS (ES) mve 448 (M+H)T,

According to the procedure of Example 2, except substituting 4-hydroxybenmic
acid (0.23 g, 1.64 mmole) for 4-amino-3-{(N-methylacetylamino)methylibenzoic acid
trifluoro acetats and substituting {4-amino-3-[(methylaminomethyljphenyl }-N-methyl-N-
[(1-methylindol-2-yDmethyljcarboxamide (0.50 g, 1.49 mmole) for 1-methyl-2-
(methylaminomethyl)indole, the titls compound (0.62 g, 92 %) was prepared as an off-
white solid following chromatography on silica gel (CHC13/CH40H, 95:5): MS (ES) m/e
457 M+H)*.

Accarding to the procedure of Example 2, except substituting 3-
(phenylsulfonyl)propionic acid (0.35 g. 1.64 mmole) for 4-amino-3-{(N-
methylacetylamina)methylJbenzoic acid trifluoro acetate and substituting {4-amino-3-
[(metbylaminomethyl}phenyi }-N-methyl-N-[(1-methylindol-2-ylymethyljcarboxamide
(050 g, 1.49 mmole) for 1-msthyl-2-{methylaminomethyl)indole, the title compound (0.72
8 91 %) was prepared as an off-white solid following chromarography on silica gel
(CHC13/CH30H, 95:5): MS (ES) m/e 533 (M+H)*.

-98 -
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A preparation which contains 20 mg of the componnd of Example 1 as a stesile dry
powder is prepared as follows: 20 mg of the compound is dissolved in 15 mL. of distilled
water. The solution is filtered under sterile conditions into a 25 mL multi-dose ampoule
and lyophilized. The powder is reconstituted by addition of 20 ml. of 5% dextrose in water
(D3W) for intravenous or intramuscular injection, The dosage is thereby determined by the
injection volume. Subsequent dilution may be made by addition of a metered volume of
this dosage unit to another volume of DSW for injoction, or 8 metered dose may be addad
to another mechsnism for dispensing the drug, as in & bottle or bag for IV drip infusion or
other injection-infusion system.

Example 13
Ol D Unit C -

A capsule for oral administration is prepared by mixing and milling 50 mg of the
compound of Example 1 with 75 mg of lactese and 5 mg of magnesium steamte. The
resulting powder is screened and filled into a hard gelatin capsule.

Example 14

ol D UsitC -

A tablet for ornl administration is prepered by mixing and granulating 20 mg of
sucrose, 150 mg of calcium solfste dihydrate and 50 mg of the compound of Example 1
with a 10% gelatin solution. The wet granules are screensd, dried, mixed with 10 mg
starch, 5 mg telc and 3 mg stearic acid; and compreased into a tablat.

The above description fully discloses how to make and use the present invention,
However, the prosent invention is not limited to the particular embodiments described
bereinabove, but includes all modifications thereof within the scope of the following
claime. The various references to joumals, patents and other publications which are cited
herein comprisea the state of the st and are incorporated herein by reference as though
fully set forth.

-29 -
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What is claimed is:

1. A compound according to formula (1):

@T-JCE;U"

Rlis Cy galkyl;
N RZisCygalkyl;
10 R3 is -Cy 4alkyl, -Co4alkyl-Ar or -Co-salkyl-Het;
R4 is Cy4alkyl, (CHz)1 4OH, -OC} 4alkyl, -SCy 4alkyl, -N(C4aliyD)g,
-Co 4alkyl-Ar, -Co 4alkyl-Het, -Co 4alky}-C3_geycloalkyl, -CH(OH)-CHz-R* or
~(CHy)1.3502Ar;
R* is Cy_4alkyl, Ar or Het;
15 X is H, Cy_4alkyl, OR,, SR’, CN, N(R )3, CHoN(R )2, NO3, CF3, COJR,,
CON(R);, COR’, NRC(O)R', F, C1, B, L, or -S(0)CFs;
R'is H, C]-galkyl or -Cg.galkyl-Ar; and

-y

ris0,1or2; .
or a pharmaceutically acceptable salt thereof.
20
2, A compound according to clsim 1 of faormala (In):
A
(Y7 Ti@
CH,
(In).
25

3 Ampunﬂmmdingtnehimlinwhinhk?il-cl_plkylw
-Cg-2alkyl-Ph.
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4. A compound according to claim 1 in which R4 is -C| _4alkyl, -CH,0H,
<OCy_4alkyl, -Cq alkyl-Ph, -Cg salkyl-C3.-geycloatkyl, -CH(OH)-CHa-R* or
-(CH2)2507Ph.

P51037P

5. A compound according to claim 1 which is:
N-[(2-amino-5-{ N-methy]-N-{(1-methylindol-2-yl)methyl}carbamoyl }
phenyl)methyl]-N-methylacetamide;
N-[(2-amino-5-{ N-methyl-N-[( l-methylindol-2-y{)methy! jcarbamoyl)}
phenyl)methyl}-N-(2-phenylethy)acetamide;
N-[(2-amino-5-{ N-methyl-N-{( 1-methylindol-2-y)methyl|carbamoyl }
phenyl)methyl}-2-hydroxy-4-methyl-N-methylpentanamide;
{4-amino-3-[(ethoxy-N-methylcarbonylamino)methyl]phenyl }-N-methyl-N-{[(1-
methylindol-2-yl)methyljcarboxamide;
N-[(2-amino-5-{N-methyl-N-{(1-methylindol-2-yD)methyl)carbamoyl }
phenyl)methyi]-2-hydroxy-N-methylscetamide:;
N-({2-amino-5-{N-methyl-N-[(1-methylindol-3-y])methyl|carbamoyl }
phenyl)methyl}'N-methylacetamide;
N-[(2-amino-5-{N-methyl-N-{(1-methylindol-2-yl)methylJcarbamoyl )
pheayDmethyl}-N-phenylacetamide;
N-[(2-amino-5-{ N-methyl-N-[(1-methylindol-2-y)methyl]carbamoyl }
pheayl)methyl}-2-hydroxy-3-indol-3-yl-N-methylpropanamide;
(4-amino-3-([(4-hydroxyphenyl)-N-methylcarbonylamine Jmethyl }phenyl)-N-
methyl-N-{(1-methylindol-2-yl)methyllcarboxamide;
N-{(2-amino-5-{N-methyl-N-{(1-mothylindol-2-yT)methyl jcarbamoy1 }
phenyl)methyi)-N-methyl-3-(phenylsulfonypropanemide; or
N-{(2-amino-5- {N-methyl-N-[(1-methylindol-2-yDmethyljcarbamoyl }
pbenyl)methyl}-2-cyclopenty)-N-methylacetamide;
or 8 pharmaceutically acceptable salt thereof.

6. A pharmaceutical composition which comprises a compound according to
claim 1 end a pharmaceutically acceptable carrier.
1. A method for inhibiting Fab I which comprises sdministering (o a subject
in need thereof a compound accarding to claim 1.
8. A method of treating bacterial infections which comprises administering to
a subject in need thereof 2 compound according to claim 1.
-31-
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ABSTRACT OF THE DISCLOSURE
Fab I Inhibi

Compounds of the formmula (I) are disclosed which ars Fab I inhibitors and are
useful in the treatment bacterial infections:

@b“z.iﬂif’l ;

R1 is Cy_galkyl;

R2 is Cy_4alkyl:

R3 is -Cy_4alkyl, -Co-4alkyl-Ar or -Co4alkyl-Het;

R#is -Cy_galkyl, {CHp); 4OH, -OC) 4alkyl, -SCy_galkyl, -N(C1.4alky 1)z,
-Co.4alkyl-Ar, -Co.4alkyl-Het, -Co4alkyl-C3-6cycloalkyl, -CH(OH)-CHy-R* or
~CH3)1.3502Ar;

R* is Cy_galkyl, Ar or Hat;

X is H, Cpqalkyt, OR’, SR, CN, N(R )2, CHaN(R )5, ROz, CF3, CO3R,
CON(R);, COR', NRC(O)R’, ¥, CL, Br, I, or -§(0),CFs;

R'is H, C}-galkyl or -Co.gulkyl-As; end

ris0, 1ar2;
or a pharmaceutically acceptable salt thereof.
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A TODOS A QUIENES LLEGUE EL PRESENTE:

DEPARTAMENTO DE COMERCTO DE LLOS ESTADOS UNIDOS

Oficina de Marcas y Patentes

28 de septiembre de 2000

LA PRESENTE CERTIFICA QUE LA ADJUNTA ES UNA COPIA TOMADA DE LOS
REGISTROS DE LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS,
DE LOS DOCUMENTOS DE LA SOLICITUD DE PATENTE ABAJO IDENTIFICADA Y
LA CUAL CUMPLE CON LOS REQUISITOS PARA QUE LE SEA CONFERIDA UNA
FECHA DE RADICACION SEGUN 35 USC 111,

NUMERO DE SOLICITUD  60/158,529
FECHA DE RADICACION: 08 de octubre de 1999

Por Autoridad del
COM[SIONADO DE MARCAS Y PATENTES

(FIRMA) T. WALLACE

Oficial de Certificaciones

(SELLO DORADO DE OBLEA)
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REIVINDICACIONES

L. Un compuesto segin la férmula (I):

Dttt

Rl €5 alqull C14;

en donde:

R? es alquil Cy,
R? es alquil C,.4, alquil Co4-Ar 0 alquilCo4-Het;

R‘l €S alqml Cl-h '(CH;)OH-I.q, -Oalquil 0C|.4, S-alquil-C1.4, -N(alquilC._;)z,
alquilCo-Ar, alquilCo-Het, alquilCo-cicloalquilCs e, -CH(OH)CH;-R* 0 <(CHy)..
350zAT;

R* es alquilC, ., Ar o Het;

X es H, alquilCis, OR’ SR’ CN, N(R’);, CH:N(R"),, NO,, CF,;, CO;R’,
CONR(R’);, COR’, NR’C(O)R’, F, Cl Br, I 0 -S(O)CFs;

R’es H, ﬂlqllll Cis0 alquilCo-a-Ar; y

res0,102;

60/158.529 —oct 00
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una sal farmacéuticamente aceptable de lo mismo.

2. Un compuesto segiin 1a reivindicacién 1 de la férmula (Ia):

QB’\LJCQU\“

3.  Un compuesto segin la reivindicacién 1, en el cual R® es alquil-C,4 o
alquil-Co.o-Ph.

4.  Un compuesto segin la reivindicacién 1, en el cual R* es alquilC,, -
CH,0H, -O-alquilC, , alquil-Co;-Ph, alquil-Co-cicloalquil-Cs.s, CH(OH)-CHzR* o
—(CH2),SO,Ph.

5. Un compuesto segiin la reivindicacién 1 que es:

N-[(2-amino-5-{N-metil-N-[( | -metilindol-2-il)metilJcarbamoil } fenil)metil ]-
N-metilacetamida;

N-[(2-amino-5-{N-metil-N-[(1-metilindol-2-il)metilJcarbamoil } fenil)metil]-
N-(2-feniletil)acetamida;

N-[(2-amino-5-{N-metil-N-[(1-metilindol-2-il)metil]carbamoil } fenil)metil}-
N-hidroxi-4-metil-N-metilpentamida,

{4-amino-3-[(etoxi-N-metilcarboilamino)metiljfenil }-N-metil-N-[( 1-
metilindol-2-il)metil]Jcarboxamida;

N-[(2-amino-5-{ N-metil-N-[(1-metilindol-2-il)metil]Jcarbamoil } fenil)metil}-
N-2-hidroxj-N-metilacetamida;

60/158,529 —oct 00



N-[(2-amino-5-{N-metil-N-[(1-metilindol-2-ilymetil jcarbamoil }fenil)metil}-

N-metilacetamida;

N-[(2-amino-5-{N-metil-N-[(1-metilindol-2-il)metil]Jcarbamoil } fenil)metil]-
N-fenilacetamida;

N-[(2-amino-5-{N-metil-N-[(1-metilindol-2-il)metil]carbamoil } fenil)metil]-
2-hidroxi-3-indol-3-il-N-metilpropanamida;

(4-amino-3-{[(4-hidroxifenil)-N-metilcarbonilamino]metil } fenio)-N-metil-N-
[(1-metilindol-2-il)metil]carboxamida;

N-{(2-amino-5-{N-metil-N-[(1-metilindol-2-il)metilJcarbamoil }fenil)metil}-
N-metil-3-(fenilsulfonil)propanamida; o

N-[(2-amino-5-{N-metil-N-[(1-metilindol-2-il)metilJcarbamoil } fenil)metil]-
2-ciclopentil-N-metilacetamida;

6. Una composicién farmacéutica que comprende un compuesto segin la
reivindicacién 1, y un portador farmacéuticamente aceptable.

7. Un método para inhibir Fab I que consiste en administrar a un sujeto
que lo requiera, un compuesto segin la reivindicacion 1.

8. Un método para el tratamiento de infecciones bacterianas que consiste
en administrar a un sujeto que lo requiera, un compuesto segin la reivindicacién 1,
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