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TRADUCCION OFICIAL No 009/2003 de un documento escrito en Inglés, el cual

para su identificacin se sella con el sello de la Traductora lo mismo que la presente.—

Traducci6n de un Poder escrito en Inglés, y sus respectivas autenhicaciones.
PODER

La orgamzacién VERTEX PHARMACEUTICALS INC,, que actualments cumple

con su objeto, actuando por medio de su representante legal, formada y existente de

conforrmdad con las leyes de los Estados Unidos de Aménca, con oficinas registradas

en ¢l nimero 130 Waverly Street, Cambndge, Massachusetts, Estados Umdos de
. Aménca, por metio del presente nombra a Emesto Caveher, con TPA 11 519, Bemardo

Rodrfguez Ossa, con TPA 41 858, Alvaro Parra Gémez, con TPA 47 452 y Helena

Camargo Wilhamson, con TPA 76 985, todos ellos con oficinas situadas en la Carrera 9

No 7408, Oficma 504, Bogotd, D.C, Colombia, en el mismo orden, como gus

admimstrativas o judiciales, érbitros, mediadores, B by
"-\‘ v
concithecién, o ante cualquer autondad con el n\ 9,

protecci6n de los derechos de promedad industrial y \a aocldnendef
derechos, estando facultados para ese objeto para:
‘ 1 Solicitar, seguir los respectivos procesos y obtener o X --._';__‘ :
modelos de utihdad, diseflos industnales, variedades vegetales, marcas, lemas,
nombres y signos y denominaciones de onigen, y su renovacién y prémoga, cesifn
de los mismos, registro de cambio de nombre y domicilio, y de contratos y licencias

sobre los mi1smos, y para el registro de 1a cesién de contratos de tecnologfa,

TRADUECION OfICIAL M
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Solicitar la proteccidn de los derechos de autor, y sus secretos y conocimientos
industrales, seguir los procesos respectivos, obtenerlos, y registrarios;

. Solicitar, segwir los procesos respechvos, y cobtener el registro samtario y los
permiscs para sus productos, y licencias de operacién, asf como las renovaciones o
prérrogas de los mismos, su cesién, el registro del cambio de nombre o domucilio, y
el registro de contratos y licencias con relacién a los mismos,

. Registrar oposiciones, observaciones, demandas, peticiones de reposicién o
reconsideracidn, apelaciones, acciones de cancelacién admnistrativas o judiciales,
acciones de nulidad, acciones de proteccién del consumudor, proteccién de secretos
industniales y demds acciones relacionadas con los derechos denvados de los
asuntos antes mencionados y contra la competencia desleal y la restriccifn de
comercio, acciones relacionadas con la obtencién o explotacién de hicencias, asf

!ﬂ“
como la mtervencién en procesos civiles, comerciales, craniily C R&ae
;m‘ c\nc“ ;oG
- ra YT

admunistrativos, y policivos, todos con rels l\

por ¢l otorgante o por terceros contra el oto _L,’

. Concihar, cancelar, dinmr, transagir, desistir, bu-ym '. 1 A
S uo “" \u t°‘“\ a7

htgio y renunciar o desstr de los derechokgif s st cdic. ke

, Iﬂ'ooat‘_\ﬁ\“h\' :

otorgados, y admitir los hechos en los procesos legéiel

. Ratificar o no, los actos a que se haya comprometido el agente auto-nombrado,
. Recibir notificaciones de procesos y nombrar apoderados, renunciar y sustituir el

presente poder y revocar sustituciones.

El otorgante pagard a cada uno de los apoderados por los costos, demandas, gastos y
obligaciones de cualquier naturaleza, en que cada uno de los apoderados haya mcum

smapuccion oriciaL wurid f/ﬂ.ee:a
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con relacién a este poder y ranficard y confirmard todos los actos a que se hayan
comprometido los apoderados con relacién a este poder, con excepcién de los casos de
mcumplimiento, negligencia o actos que hayan sido llevados a cabo en oposicién a las
mstrucciones expresas del otorgante
Este poder estaré regido e interpretado por las leyes de la Repiiblica de Colombia, que
lo ngen en su totahdad.
Dado y firmado en Cambnidge, Massachusetts, el dfa 3 de abnl del 2003,
Por (firmado) (firma ilegible)

Kenneth S Boger

Vicepresidente Principal y Asesor Legal General

Vertex Pharmaceuticals, Inc

Hay un Certificado Notanal, que dice asf:

h
CERTIFICADO DE NOTARIO PUBLICO_ ‘.c.ow““ _
nr-“‘-"so a0

Yo, Victona M. Chfford, suscnta Notana Piibhica, debs

-3 ) ‘-., 1“.-‘,«
Lk t
.},T.a- = CcM lo-l

habiendo prestado juramento , en ejercicio, por med - iy
prestado § o por \_L/) . o
dfa 3 de abnl del 2003, compareci6 personalmente & ml'l(mﬂeh:g QEARIee un"‘,
e h""‘?o o8 e
pmmtéelmmarpodm'quenlmdennﬁcébajosu nQmbté iy Sriil: ) ha3° -
gc\\‘"’“h\_ \OfLL

temdo a m vista los documentos que atestiguan que VEI i b
PHARMACEUTICALS INC, existe y ¢jerce su objeto ul de conforrmdad con las
leyes de Massachusetts; (3) que la persona que firma el poder estd debidamente
autonzada para ello, como representante legal de VERTEX PHARMACEUTICALS
INC.
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Firma y Sello
(firmado) Victona M Chfford
Mi cormsién vence el 6 de marzo del 2009.
Hay un sello en relieve que dice: VICTORIA M. CLIFFORD - Notana Piblica -
Massachusetts
Hay un sello en reheve del ESTADO DE MASSACHUSETTS.
(Este documento deberd ser debidamente legalizado hasta por un Cénsul colombiano o

por Apostilla).

Adjunto se halla un Certificado que dice
ESTADO DE MASSACHUSETTS
William Prancas Galvin
Secretanio del Estado

1. Pafs' Estados Unidos de Aménca
Este documento pdblico

CERTIFICADO

5 en Boston, Massachusetts

6. el 4/23/2003 a las 3:06:14 PM "“""’""""A:"!'gm - ‘%?MB

INTERPRETE OFICIAL
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7 por ¢l Secretano del Estado
8 44638
9. firmado bajo el Gran Sello del Estado
10 Fima
(firmado) William Francis Galvin
Secretano del Estado

En relieve, Gran Sello del Estado de Massachusetts

ES TRADUCCION FIEL Y COMPLETA

Bogotd, Mayo 12 del 2003.
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PFOWER OF ATTORNEY

The organization VERTEX PHARMACEUTICALS INC., at present carying out {ts
purposs, acting through ity legal representative, fhrmed and existing according to the lavws
of Unitod States of America, with registored officss at 130 Waverly Street, Carnbridge,
Maswachusetts, United States of America, hereby sppoints Emesto Cavelier, with TPA
11.519, Bermardo Rodriguex Ossa, with TPA 41.858, Alvaro Parra Gémen, with TPA
47.452 and Holena Comargo Williamson with TPA 76.985, all of them with offices at Crs.
9 Na. 74-08 Of. 504, Bogott DC, Colombla, in this same order, as its true and lewful
sitorneys, to represent it befbre any person, aduinistrative or judiclal entities, arbitrator,
mediator, cowt or board of arbitration or concllistion, or before any suthorlty for the
purpose of obiaining and meintaining the protoction of 43 industrial property rights and
mmmmamm being empowsred for such purpose to:

1. Apply for, follow the respective proceedings and obtain or register petents of invention,
mmu.mmmphmwuu.mmmwm
and denominations of origin, snd their renownl and extension, assignment thereof,
registration of chenge of name and domiclle, and of agreaments and licenses thereon,
and for registration of transfix of technology contracts;

2. Apply for protection of its suthors rights, and its induytrisl socrets and know-how,
follow the respective proceedings, obtain, and register them;

3. Apply for, follow tho respestive proocedings, and obtain ssnitary registrations and
permits for its products, and operating Bcencos, as well as renewals or extonsions

mmmmmmmwm
6. Ratify or not the acis undertaken by a self-appointed agent;

TRADUCCION GFICIAL M7 a qg-[w
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Receive i i the presemt
\ ive servioe of process and appoint attorneys, resign and substitute
’ power of sttormney and revoke the substitutions.

grantor ndwaymdﬁmﬂrlhem_u.ehh_u.mn?
2“&%.‘:1;%““ hmrdby-ehmd&eMmummu;
power of attorney and shall eatify and confirm all acts undertaken by the sttormeys
relation with this power of atioeney, exoept in the osyes of defhuilt, negligence or scty
caxried out In oootradiction to fhe oxpress instructions of the grantor.

This power of sitorney shall be ruled and interpreted by the laws of the Republic of
Colombia, which governs it in ity entirety.

NOTARY FUBLIC CERTIFICATE

Vietoria M. Clifford  fhe undersigned Notary Publlp, doly suthorized admitted
:ﬂmwh*’hﬂﬂﬂ cextify: (1 ﬂlﬂ:ﬂ' an%—m

, personally appeared befire me Kenne produce _
ﬂoshm dmmmmwmmmm co
mmrhnmumummvmm AR! --vf“\‘
INC. cxists and cxoroisos its r.ﬂ&f'u\“‘

secTunetes (S)Mﬁemmmb g -,_,\

..m,hu.m,.mw

VOO DN ENTN
mmmumwpmmmw
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The Commonwealth of Massachusetts

William Francis Galvin
Secretary of the Commonvwealth
APOSTILLE

(Corrvention de Ia Heve du 5 octobre 1961)
1 Countryr Uniited States of America

This public document...
2 hag been signed by | Ms. Victona M_Ciford I
3. acting in the capaclly  Notary Public L _E
4, in the stale of Massachuseits, whose commission expires on
72008 |
CERTIFIED

&. ot Bosfon, Massachusetls

6.on  [4723/2000 30614 PM ]

7 by the sacrefary of the Commonwealth
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Titulo: INHIBIDORES DE GIRASA Y USOS DE LOS MISMOS

Resumen: La presente 1invencién se relaciona con
compuestos de la férmula I: & un derivado o proférmaco
farmacéuticamente aceptable de los mismos. Los compuestos
son (tiles como inhibidores de la actividad de la‘’ girasa
bacteriana. La presente invencidén también se relaciona
con métodos para el tratamiento de infecciones
bacterlanas en mamiferos. La presente invencién también
se relaciona con métodos para disminuir la cantidad de

bacterias en una muestra blecldgica.
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ANEXO INVENTORES

GRILLOT, Anne-hun,ﬁu( crudadana norteamericana domiciliada en 31 Regent
Street, # 3R, Cambridge, MA 02140, Estados Unidos de Aménca, CHARIFSON, Paul,
un cudadano norteamencano, domiciliado en 7 Dartm Drive, Framingham, MA
01701, Estados Unidos de Aménca; STAMOS, ~un ciudadano norteamericano
domiciliado en 12 Drive, Framingham, MA 017701, Estados Unidos de América,
LIAO, Yusheng;un ciudadano de la Repiblica Democrética del Congo, domiciliado en
54 Spnng Lexington, MA 02174, Estados Unidos de América, BADIA,
Michael, ciudadano norteamericano domiciliado en 20 Meadowbrook Road,
Bedford, MA 01730, Estados Umidos de América; TRUDEAU, Marti{n, un ciudadano
canadiense domiciliado en 163 Merrimack Meadows, Tewksbury, MA 01875, Estados
Unidos de Aménca.
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INHIBIDORES DE GIRASA Y USOS DE LOS MISMO3S

REFERENCIA CRUZADA A SOLICITUDES RELACIONADAS

Esta solicitud reivindica prioridad de la Solicitud de
Patente Provisional US 60/256,094 presentada el 15 de
Diciembre de 2000 y de la Solicitud de Patente
Provisional US 60/275,292 presentada el 13 de Marzo de
2001, los contenidos de las cuales son 1ncorporados aqui

a manera de referencia.

CAMPO DE LA INVENCION

Esta invencién se encuentra en el campo de la gquimica
medicinal, y se relaciona con 1los compuestos y las
composiciones farmacéuticas de los mismos que inhiben las
girasas bacterianas. Los compuestos son idtiles como
inhibidores de la actividad de las girasas bacterianas.
La presente invenclién también se relaciona con métodos
para el tratamliento de infecciones bacterianas en
mamiferos. La presente invencién también se relaciona con
métodos para disminuir la cantidad de bacterias en una

muestra blolégica.
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ANTECEDENTES DE LA INVENCION

La resistencia de las bacterias a los antibiéticos ha
sido reconocida por largo tiempo, y hoy es considerada
como un problema grave de salud mundial. Como resultado
de la resistencia, algunas infecciones bacterianas son ya
sea dificlles de tratar con antibiéticos o incluso
intratables. Este problema ha llegado a ser especialmente
grave con el reciente desarrcllo de la resistencia
miltiple a los medicamentos en clertas cepas de
bacterias, tales como Streptococcus pneumoniae (SP),
Mycobacterium tuberculosis, y Enterococcus. La aparicién
del enterococcus resistente a la vancomicina fue
particularmente alarmante debido a que la vancomicina fue
antiguamente el dGnico antibidético efectivo para el
tratamiento de esta infeccién, y habia sido considerado
para muchas infecciones como el med:ircamento de ™dltimo
recurso”. Aunque muchas otras bacterias resistentes a los
medicamentos no ocasionaban enfermedades que amenazaran
la vida, tales como los enterococos, existe el miedo a
que los genes que inducen la resistencia puedan
dispersarse hacia organismos méds mortales tales como el
Staphylococcus aureus, en donde la resistencia a la
meticilina ya es predominante (De Clexrq, y otros, Current
Opinion in Anti-infective Investigational Drugs, 1999, 1,
l; Levy, “El Desafio de 1la Resistencia a los
Antibiédticos” (The Challenge of Antibiotic Resistance),

Scientific American, Marzo, 1998).



La otra preocupacién es que tan répidamente puede
dispersarse 1la resistencia a los antibiéticos. Por
ejemplo, hasta los afios de 1960, el SP era universalmente
sensible a la penicilina, y en 1987 solo el 0.02% de las
cepas de SP en los Estados Unidos eran resistentes. Sin
embargo, en 1995 se reportd que la resistencia del SP a
la penicilina era de aproximadamente el siete por ciento
y tan alta comc el 30% en algunas partes de los Estados
Unidos (Lewis, FDA Consumer magazine (Septiembre de

1995); Gershman en The Medical Reporter, 1997).

Los hospitales, en particular, sirvieron como centros
para la formacién y la transmisidén de organismos
resistentes a los medicamentos. Las infecclones que
ocurren en Jlos hospitales, conocidas como infecciones
nosocomiales, estidn llegando a ser un problema cada vez
mis grave. De los dos millones de Americanos infectados
en los hospitales cada aflo, mids de la mitad de estas
infecciones resisten al menos un antibiético. El Centro
para el Control de Enfermedades reporté que en 1992, mis
de 13,000 pacientes de hospltales murieron de infecciones
bacterianas que eran reslistentes al tratamiento con
antibiéticos (Lewis, “E1l Auge de las Infecciones
Resistentes a los Antibiéticos” (The Rise of Antibiotic-
Resistant Infections), FDA Consumer magazine, Septiembre

de 1995).

Como resultado de la necesidad de combatir las bacterias

resistentes a los medicamentos y el creciente fracaso de

15



los medicamentos disponibles, ha habido un resurgimiento
en el interés de hallar nuevos antibidticos. Una
estrategia atractiva para el desarrollo de nuevos
antibiéticos es inhibir la girasa del ADN, una enzima
bacteriana necesaria para la replicacién del ADN, y por
lo tanto, necesaria para el crecimiento celular de las
bacterias y 1la davisién. La actividad de la girasas
también estd asoclada con eventos en la transcripcién del

ADN, la reparacién y la recombinacién.

La girasa es una de las topoisomerasas, un grupc de
enzimas que catalizan la interconversién de los i1sémeros
topolégicos del ADN (ver por lo general, Kornberg vy

Baker, Replicacién del ADN (DNA Replication), 2* Edicién,

Capitulo 12, 1992, W. H. Freeman and Co.; Drlica,
Molecular Microbiology, 1992, 6, 425; Drlica y Zhao,
Microbiology and Molecular Biology Reviews, 1997, 61,
377). La girasa, por si misma, controla el superenrollado
del ADN y disaipa la tensidén topolégica que ocurre cuando
las cadenas del ADN de un ddplex precursor son
desenrolladas durante el proceso de replicacién. La
girasa también cataliza la conversién del ADN diplex
clrcular cerrado, relajado a una forma superhelicoidal de
manera negativa que es mas favorable para la
recombinacién. El mecanismo de la reacciébn de
superenrollado 1involucra la envoltura de la girasa
alrededor de una regién del ADN, rompiendo la cadena
doble en esa regién, pasando una segunda regién del ADN a

través de la ruptura, y re-unlendo las cadenas rotas. Tal



mecanismo de escisién es caracteristico de una
topoisomerasa tipo II. La reaccién de superenrollado es
conducida por medio de la unién del ATP a la girasa. El
ATP es luego hidrolizado durante la reaccién. Esta unién
del ATP y la hidrélisas subsecuente ocasionan cambios
conformacionales en la girasa unida al ADN que son
necesarios para su actividad. También se ha encontrado
que el nivel de superenrollado (o de relajaciédn) del ADN
es dependiente de la proporciédn ATP/ADP. En la ausencia
de ATP, la girasa solo es capaz de relajar el ADN

superenrollado.

La girasa del ADN bacteriano es un tetridmero de proteina
de 400 kilodalton (6.628 x 107!® g) que consiste de dos
subunidades A (GyrA) y dos subunidades B (GyrB). L.a unién
y la escisiédn del ADN se encuentra asociada con la GyrA,
mientras el ATP se encuentra unido e hidrolizado por
medio de la proteina GyrB. La GyrB consiste de un dominaio
amino terminal que tiene la actividad ATPasa, y un
dominio carboxi terminal que interactta con la GyrA y el
ADN. Por el contrario, las topoisomerasas eucaridticas
son homodimeros que pueden relajar superespirales
negativas y positivas, pero no pueden introducir
superespirales negativas. De manera i1deal, un antibiético
basado en la inhibicién de la girasa del ADN bacteriano
seria selectiva para esta enzima y seria relativamente
inactiva en contra de las topoisomerasas eucariéticas del

tipo II.

¥



Los antibiéticos ampliamente usados de quinolona inhiben
la girasa del ADN bacteriano. Los ejemplos de las
quinolonas incluyen los primeros compuestos tales como el
4cido nalidixico y el acido oxolinico, al igual que las
fluoroquinolonas posteriores, més potentes, tales como la
norfloxacina, clprofloxacina, y trovafloxacina. Estos
compuestos se unen a la GyrA y estabilizan el comple]jo
escindido, inhibiendo asi la funcién de la girasa en su
totalidad, conduciendo a la muerte celular. Sin embargo,
la resistencia a los medicamentos también ha sido
reconocida como un problema para esta clase de compuestos
(Report de la OMS, “El uso de las Quinolonas en los
Animales para Alimentacién y el Impacto Potencial en la
Salud Humana” (Use of Quinolones in Food Animals and
Potential Impact on Human Health), 1998). Con las
quinolonas, al igqual que con las otras clases de
antibiéticos, las bacterias expuestas a los compuestos
anteriores a menudo desarrollaban répidamente una
resistencia cruzada a los compuestos mas potentes en la

misma clase.

Hay menos 1nhibidores conocidos que se unen a la GyrB.
Los ejemplos incluyen las cumarinas, novobiocina y
cumermicina Al, ciclotialidina, c¢inodina, y clerocidina.
Se ha demostradeo que las cumarinas se unen a la GyrB muy
fuertemente. Por ejemplo, la novobiocina forma una red de
enlaces de hidrégeno con la proteina y varios contactos
hidrofébicos. Aunque la novobiocina y el ATP si parecen

unirse al interior del sitio de unién del ATP, existe un



traslapo minimo en la orientacidén de la unién de los dos
compuestos. Las porciones que se traslapan son la unidad
de azidicar de 1la novobiocina y la adenina del ATP

(Maxwell, Trends in Microblology, 1997, 5, 102).

Para las bacterias resistentes a las cumarinas, el punto
de la mutacidén miAs predominante es en una superficie del
residuo arginina que se une al carbonilc del anillo de la
cumarina (Argl36 en E. coli GyrB). Aungque las enzimas con
esta mutacién muestran un bajo superenrollado y una
actividad ATPasa, ellas también son menos sensibles a la
inhibicién por medicamentos de cumarina (Maxwell, Mol.

Microbiol., 1993,9,681).

A pesar de ser potentes inhibidores del superenrcollado de
la girasa, las cumarinas no han sido ampliamente usadas
como antibidticos. Ellas generalmente no son adecuadas
debido a su baja permeabilidad en las bacterias,
toxicidad eucariética, y pobre solubilidad en agua
(Maxwell, Trends in Microbiology, 1997, 5, 102). Seria
deseable tener un nuevo inhibidor efectivo de GyrB que
supere estas desventajas y, preferiblemente, que no
dependa de la unién al Argl3é para su actividad. Tal
inhibidor seria un candidato antabidtico atractivo, sin
una historia de 1los problemas de resistencia que

atormentan a otras clases de antibiéticos.

Como la resistencla bacteriana a los antibidticos ha

llegado a ser un importante problema de salud pidblico,



hay una continua necesidad de desarrollar antibiéticos
maAs nuevos y mids potentes. De manera mas particular, hay
una necesidad de antibibéticos que representen una nueva
clase de compuestos que no hayan sido previamente
empleados para el tratamiento de infecciones bacterianas.
Tales compuestos serian particularmente idtiles en el
tratamiento de infecciones nosocomiales en hospitales en
donde 1la formacién y la transmisién de bacterias
resistentes esté llegando a gser cada vez mas

predominante.

DESCRIPCION DE LA INVENCION

Hoy en dia, se ha encontrado que los compuestos de esta
invencién y las composiciones farmacéuticas de los mismos
son Gtiles en el tratamiento de infecciones bacterianas.
Una realizacién de esta 1invenciédn se relaciona con un
método para el tratamiento de una infecciédn bacteriana en
un mamifero en necesidad del mismo, que comprende la
etapa de administrar a dicho mamifero una cantidad

terapéuticamente activa de un compuesto de férmula I:



o un derivado o profidrmaco farmacéuticamente aceptable

del mismo, en donde:

Z es 0o N-R‘:

W es nitrégeno o CR%;

R* es selecclionado a partir de hidrégeno, halégeno, -CFs,

Rl

R’, -OR’, o -N(R")z;

es un anillo arilo o heteroarilo, en donde dicho
anilloc se encuentra opcionalmente substituido por
hasta cuatro R%; en donde un substituyente R® en 1la
posicién orto de R' tomado junto con R? pueden formar
un anillo de 5-8 miembros fusionado, insaturado o
parcialmente insaturado, opcionalmente substituido,
que tiene 0-2 heterodtomos en el anillo seleccionados
a partir de nitrégeno, oxigeno o azufre;

Y R’ son cada uno independientemente seleccionados a
partir de R%, halégeno, CN, SR®, OR®, N(R®)2, NRCO:RS,
NRCON (R%)2,, CON(R®)2, NRCOR®, NRN(R®),, COR®, COR®,
COCOR®, SO.R®, SO:N(R®)2, o NRSO;R®; o R? y R! son
tomados juntos para formar un anillo de 5-8 miembros
fusionado, insaturado o parclalmente ainsaturado,
opclionalmente substituado, que contiene 0-2
heterodtomos en el anillo seleccionados a partir de
nitrégeno, oxigeno o azufre;

es seleccionado a partir de R®, CON(R®), COR®, CO:RS,

COCOR®, SO.RS, SON(R®)2, o (CHz),R?%;

y es 1-6;

al



RS

Ar

es seleccionado a partir de R’, Ar, COAr, CON(R")Ar,
(CH2) yCO2R, (CH2) yN(R")2, C(=NR!®)-N(R7)z, C(=NR!°)-NRCOR,
C(=S)-N(R")2, CON(R")z, COR, SO02R, o SO;N(R’)3:

es un anillo heteroarilo, heterocaclilo, o
carbociclilo de 5 miembros, en donde dicho anillo se
encuentra opclionalmente substituido por hasta tres
substituyentes seleccionados a partir de oxo,
halégeno, CN, NO;, R®, OR®, NHR®, NHCOR®, NHCONHR',

COR?, CONHR?, SO,R®, NHSO,NHR! ¢ SO,NHR®;

Cada R® es independientemente seleccionado a partir de R’

© un grupo opclonalmente substituido selecclonado a
partir de alcoxli, hidroxialquilo, heterociclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, heteroarilo, heterocaralquilo,

heteroaralcoxi, o heterocarailoxialquilo;

Cada R’ es independientemente seleccionado a partir de

hidrégeno O un grupo alafataco opcionalmente
substituido que tiene de uno a seis carbonos, o dos R’
en el mismo nitrégeno tomades junto con el nitrégeno
opclionalmente forman un anillo heterociclico de cuatro
a sels miembros, saturado o insaturado, que tiene de
uno a tres heterodtomos;

es un grupo alifético C;-C,, en donde dos R® en
posiciones adyacentes de Ar, o un anillo arilo o
heteroarilo, pueden ser tomados junto con sus &tomos
intervinientes para formar un anillo fusionado de tres

a sels miembros;

Cada R® es independientemente seleccionado a partir de

oxo, halégeno, CN, NOz, Ta(haloalquilo), R%, SR%, ORS,
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OR®, N(R®%)z, CON(RS),, CON(R)COR®, COR®, CO,R®, CO:N(R®),,
COCOR®, SO,R®, SON(R®)2, N(R)T.CO;R®, N(R)T,CON(R®),,
N (R) TN (R%)2, N(R)T.NRCOzR®, N(R)T,NRCON(R®)z, N(R)T,CORS,
N(R) T,NRCOR®, N(R)T.SOzN(R®)2, N(R)T.SO,R®, T,PO(OR")g,
TaOPO (OR") 2, ToSP(OR")z, T,PO{OR’)2, o T,NPO(OR’)2;

Cada Q es un alquilo recto o ramificado
independientemente seleccionado de C;-Ci;

T es seleccionado a partir de -Q- o -Qu-CH(Qu-R?)-;

Cada m y n son independientemente seleccionados a partir
de cero © uno;

y R es seleccionado a partir de R’ o Ar.

Tal como se usan aqui, 1las sigulientes definiciones
aplicardn a menos que se 1indique otra cosa. AdemiAs, a
menos que se indique otra cosa, los radicales de grupos

funcionales son seleccionados de manera independiente.

El término “alifético”, tal como se emplea aqui,
significa hidrocarburos C1-Ci2, de cadena recta,
ramificados o ciclicos, los cuales se encuentran
completamente saturados, o los cuales contienen una o mas
unidades de insaturacién pero que no son aromAticos. Por
ejemplo, los grupos aliféticos adecuados incluyen a los
grupos alquilo, alquenilo, alquinilo, lineales,
ramificados o cicliceos, substituides o no substituidos, e
hibridos de los mismos, tales como (cicloalquil)alquilo,
(cicloalquenil)alquileo o {(cacloalquil)alquenilo. Los
términos “alquilo”, “alcoxi”, “hidroxialquilo”,

“alcoxialquilo”, y “alcoxicarbonilo”, usados solos © como
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parte de un radical méAs grande, incluyen cadenas tanto
rectas como ramificadas que contienen desde uno hasta
doce atomos de carbono. Los términos “alquenilo” y
“alquinilo”, usados solos o como parte de un radical mas
grande, incluiradn cadenas tanto rectas como ramificadas
que contienen desde dos hasta doce &tomos de carbono. El
término “cicloalquilo” usado solo o como parte de un
radical mids grande incluirdn 1los hidrocarburos C3-Ci2
ciclicos que se encuentran completamente saturados o que
contienen una o mis unidades de insaturacién, pero que no

son aromiticos.

Los términos “haloalquilo”, “haloalquenilo®” y
“haloalcoxi” significan alquilo, alquenilo o alcoxi,
segin el caso, substituidos con uno o maAs Atomos de

halégeno. E1 término “halégeno” significa F, Cl, Br, o I.

El término “heterodtomo” significa N, O, o S e incluye
cualquier forma oxidada de nitrégeno y azufre, y la forma

cuaternizada de cualquier nitrégeno basico.

El término “carbociclo”, “carbociclilo”, o
“carbociclico”, tal como se wusa aqui, significa wun
sistema de anillo alifdtico que tiene de tres a catorce
miembros. El1 término “carbociclo”, “carbociclilo”, o
*carbociclaco”, ya sea saturado o parcialmente
insaturado, también hace referencia a anillos que se
encuentran opcionalmente substituldos. Los términos

“carbociclilo”, o “carbociclico”, también incluyen
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anillos alifiticos que se encuentran fusionados a uno o
mis anillos aromaticos ¢ no aromaticos, tal como en un
decahidronaftilo o tetrahidronaftilo, en donde el radical

© punto de unién se encuentra sobre el anillo alifatico.

El término “arilo” usado sclo o como parte de un radical
mis grande como en “aralquilo”, aralcoxi”, o
“ariloxialquilo”, hace referencia a grupos de anillos
aromidticos que tienen de cinco a catorce miembros, tales
como fenilo, bencilo, fenetilo, l-naftilo, 2-naftilo, 1-
antraclilo y 2-antracilo. El términoc “arilo” también hace
referencia a anillos que se encuentran opclonalmente
substituidos. El1l término “arilo” puede ser empleado de
manera 1intercamblable con el término “anille arilo”.
“Arilo” también incluye los sistemas de anillo aromético
policiclicos en los cuales un anillo aromdtico se
encuentra fusionado a uno o mis anillos. Los ejemplos
incluyen l-naftilo, 2-naftile, l-antracilo y 2-antracilo.
También incluido dentro del alcance del término “arilo”,
tal como se usa aqui, hay un grupo en el cual un anillo
aromitico se encuentra fusionado a uno o méds anillos no
aromdticos, tal como en un indanilo, fenantridinilo, o
tetrahidronaftilo, en donde el radical o punto de unién

se encuentra sobre el anillo aromitico.

El término “heterociclo”, “heterociclilo”, (o}
“heterociclico”, tal como 8se wusa aqui, 1incluye los
sistemas de anillo no aromiatico que tienen de cinco a

catorce miembros, preferiblemente de cinco a diez, en los



cuales uno o mi&s de los carbonos del anillo,
preferiblemente de uno a cuatro, son cada uno
reemplazados por un heterodtomo tal como N, O, o S. Los
ejemplos de los anillos heterociclicos incluyen 3-1H-
bencimidazol-2-ona, ({l-substituido)-2-oxo-bencimidazol-3-
ilo, 2-tetrahidrofuranilo, 3~-tetrahidrofuranilo, 2-
tetrahidrotiofenilo, 3-tetrahidrotiofenilo, 2-
morfolinilo, 3-morfolinilo, 4-morfolinilo, 2-
tiomorfolinilo, 3-tiomorfolinilo, 4-tiomorfolinilo, 1-
pirroclidainilo, 2-parroladinilo, 3-pirrolidinilo, 1~
piperazinilo, 2-piperazinilo, l-piperidinilo, 2-
piperidinilo, 3-piperidinilo, 4-piperidinilo, 4-
tiazolidinilo, diazolonalo, N-substituido diazolonilo, 1-
ftalimidinilo, benzoxanilo, benzopirrolidinilo,
benzopiperidinilo, benzoxolanilo, benzotiolanilo, Y
benzotianilo. También incluido dentro del alcance del
término “heterociclilo” o “heterociclico”, tal como se
usa aqui, hay un grupo en el cual un anillo no aromatico
que contlene heterodtomos se encuentra fusionado a uno o
mids anillos aromiticos o no-aromidticos, tal como en un
indolinilo, cromanilo, fenantridinilo, o]
tetrahidroquinolinilo, en donde el radical o punto de
unién esti sobre el anillo no aromidtico que contiene
heterodtomos. El término “heterociclo”, “heterociclilo”,
0 ‘“heterociclico”, ya 8sea saturado o parcialmente
insaturado, también hace referencia a anillos gque se

encuentran opcionalmente substituildos.
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El término “hetercarilo”, usado solo o como parte de un
radical mAs grande <como en “heterocaralquilo” o
“heteroarilalcoxi”, hace referencia a 1los grupos de
anillos heterocaromiticos que tienen de cinco a catorce
miembros. lLos ejemplos de anillos heterocarilo incluyen 2-
furanilo, 3-furanilo, 3-furazanilo, N-imidazolilo, 2-
imidazolilo, 4-imidazolilo, 5-imidazolilo, 3-i1soxazolilo,
4-1soxazolilo, 5-isoxazolilo, 2-oxadiazolilo, 5-
oxadiazolilo, 2-oxazolilo, 4-oxazolilo, 5-oxazolilo, 1-
pirrolilo, 2-pirrolilo, 3-parrolilo, 1l-pirazolilo, 3-
pirazolilo, 4-pirazolilo, 2-piridilo, 3-piridilo, 4-
piridilo, 2-pirimidilo, 4-pirimidilo, 5-pirimidilo, 3-
piridazinilo, 2-tiazolilo, 4-tiazolilo, 5-tiazolilo, 5-
tetrazolilo, 2-triazolilo, 5-triazolilo, 2-tienilo, 3-
tienilo, carbazolilo, benzimidazolilo, benzotienilo,
benzofuranilo, indolilo, quinolinilo, benzotriazolilo,
benzotiazolilo, benzooxazolilo, benzimidazolilo,
isoquinolinile, indolilo, 4iscindelilo, acridinile, o
benzoisoxazolilo. También incluido dentro del alcance del
término “heterocar:ilo”, tal como se usa aqui, hay un grupo
en el cual un anlllo hetercatémico se encuentra fusionado
a uno o mds anillos aromdticos o no aromaticos en donde
el radical o punto de unién se encuentra sobre el anillo
heterocaromitico. Los ejemplos incluyen
tetrahidroquinolina, tetrahidroisoquainolina, y pirido
[3,4-d] pirimidinilo. El término “heterocarilo” también
hace referencila a los anillos que se encuentran
cpcionalmente substituldos. El1 término “hetercarilo”

puede ser empleadoc de manera intercambiable con el



término Yanillo hetercarilo” o el término

“heteroaromdtico”.

Un grupo arilo (incluyendo aralquilo, aralcoxai,
ariloxialquile y similares) o heteroarilo (incluyendo
hetercaralquilo y heteroarilalcoxi y similares) puede
contener uno o© mas substituyentes. Los ejemplos de los
substituyentes adecuados sobre el 4&tomo de carbono
insaturado de un grupoc arilo, hetercarilo, aralquilo, o
heteroaralquilo incluyen un halégeno, -R®* , -OR°’, =-SR°,
l,2-metileno-dioxi, 1,2-etilenodioxi, OH protegido (tal

como aciloxi), fenilo (Ph), Ph substituido, -0(Ph), -

O(Ph) substituido, -CH2{(Ph), =-CH2(Ph) substituido,

CH2CH2 (Ph), -CH;CH2{Ph) substituido, -NOz, -CN, -N(R®)2,

NR*C(QO)R°, -NR°C(O)N{(R°)}2, ~-NR“CO;R®, -NR°NR°C(O)R°®,

NR*NR*°C(O)N(R°®) 2, -NR*NR°CO2R", -C(0)C(O)R®, -
C(0)CHzC(O)R®, -COzR®, -C(O)R®, -C(O)N{(R")2, -OC(O})N(R®)3,
-S(0)2R®, -SO;N{(R°)2, -S{O)R°, -NR°SON(R®)a2, -NR°SO;R°, -
C(=S)N{(R°)2, -C(=NH)-N(R")2, - (CHz) yNHC (O)R®, -
(CHz2) NHC (O)CH{V-R®) (R°); en donde R®° es H, un grupo
alifadtico substituido ¢ sin substituir, wun anillo
heteroarilo o heterociclico sin substituir, fenilo (Ph),
Ph substituido, -0(Ph), -O(Ph) substituido, -CHz2(Ph), o -
CH2({Ph) substituido; y es 0-6; y V es un grupo ligante.

Los ejemplos de substituyentes sobre el grupo alifético o

el anillo fenilo incluyen amino, alquilamino,
dialquilamino, aminocarbonilo, halégeno, alquilo,
alquilaminocarbonilo, dialquilaminocarbonilo,

alquilaminocarboniloxi, dialquilaminocarboniloxi, alcoxi,



nitro, ciano, carboxi, alcoxicarbonilo, alquilcarbonilo,

hidroxi, haloalcoxi, o haloalquilo.

Un grupo alifdtico o un anillo heterociclico no aromitico
puede contener uno o mis substituyentes. Los ejemplos de
los substituyentes adecuados sobre el carbono saturado de
un grupo alifdtico o de un anillo heterociclico no
aromitico incluyen aquellos listados anteriormente para
el carbono insaturado de un grupo arilo o hetercarilo y
los siguientes: =0, =S, =NNHR', =NN(R')z, =N-, =NNHC(O)R®,
=NNHCO; (alquirlo), =NNHSO;{alquilo), o =NR', en donde cada
R° es independientemente seleccionado a partir de
hidrbégeno, un grupo alifdtico sin substituir o un grupo
al:fatico substituido. Los ejemplos de los substituyentes
socbre el grupo alafatico incluyen amino, alquilamino,
dialquilamino, aminocarbonilo, halégeno, alquilo,
alquilaminocarbonilo, dialquilaminocarbonilo,
alguilaminocarboniloxi, dialquilaminocarboniloxi, alcoxi,

nitro, ciano, carboxi, alcoxicarbonilo, alquilcarbonilo,

hidroxi, haloalcoxi, o halocalquilo.

Los substituyentes adecuados sobre el nitrégeno de un
anillo heterociclico aromético o no aromdtico incluyen -
R', -N(R")2, -C(O)R', -CO;R*, -C(O)C(O)R*, -C(O)CH2C(O)R’, -
SOaR*, -SO:N(R*')2, -C(=S)N(R*)2, -C(=NH)-N(R')2, y -NR'SOzR*;
en donde R' es H, un grupo alifatico, un grupo alifatico
substaituido, fenllo (Ph), Ph substituido, -O(Ph), -0{Ph)
substituido, CHz(Ph), CHz2(Ph) substituido, o un anillo

heteroarilo o heterociclico sin substituir. Los ejemplos



de los substituyentes sobre el grupo alifédtico o el
anillo fenilo incluyen amino, alquilamino, dialquilamino,
aminocarbonilo, halégeno, alquilo, alquilaminocarbonilo,
dialquilaminocarbonilo, alquilaminocarboniloxi,
dialquilaminocarboniloxi, alcoxl, nitro, ciano, carboxi,
alcoxicarbonilo, alguilcarbonilo, hidroxi, haloalcoxi, o

halecalquilo.

El término “grupo ligante” o© "ligante” significa un
radical organico que conecta dos partes de un compuesto.
Los ligantes estdn tipicamente comprendidos por un &tomo
tal como oxigeno o azufre, una unidad tal como -NH-,-CHa-
, -C(0)-, -C{O)NH-, o un cadena de &tomos, tal como una
cadena de alquilideno. La masa molecular de un ligantes
se encuentra tipicamente en el rango de aproximadamente
14 a 200. Los ejemplos de 1los ligantes 1incluyen una
cadena alquilideno Cj;-¢ saturada o insaturada que se
encuentra opclonalmente substituida, y en donde uno o dos
carbonos saturados de la cadena son opcionalmente
reemplazados por -C{0)-, -C(O)C(0)-, -CONH-, -CONHNH-, -
C0z2-, -0C(0)-, -NHCO-, -0-, -NHCONH-, -OC(O)NH-, -NHNH-,

-NHCO-, -8-, -80-, -80;-, -NH-, -SO;NH-, 0-NHSO;-.

El término “cadena alquilideno” hace referencia a una
cadena de carbonos recta o ramificada, opclonalmente
substituida, que puede estar completamente saturada o
tener una o miAs unidades de insaturacadn. Los
substituyentes opcionales son tal como se describid para

un grupo alifatico.
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Una combinacién de substituyentes o variables es
permisible solo 81 tal combinacién resulta en un
compuesto estable o quimicamente factible. Un compuesto
estable o un compuesto quimicamente factible es aquel que
no se encuentra substancialmente alterade cuando se
guarda a una temperatura de 40 °C o menos, en la ausencia
de humedad u otras condiciones quimicamente reactivas,

por al menos una semana.

Serd claro para una persona versada en la materia que
ciertos compuestos de esta invencidn pueden existir en
formas tautoméricas, estando todas esas formas
tautoméricas de los compuestos dentro del alcance de la

invenclén.

A menos que 8se establezca otra cosa, las estructuras
representadas aqui también tienen la intencié4n de incluir
todas las formas estereoquimicas de la estructura; esto
es, las configuracilones R y S para cada centro
asimétrico. Por lo tanto, los isémeros estereoquimicos
sencillos al i1gual que las mezclas enantioméricas o
diastereoméricas de los compuestos de la presente
invencién se encuentran dentro del alcance de 1la
invencién. A menos que se establezca otra cosa, las
estructuras representadas aqui también tienen la
intencién de incluir los compuestos que difieren solo en
la presencia de uno o© mis Aatomos isotbdpicamente

enriquecidos. Por ejemplo, los compuestos que tienen las
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eastructuras de la presente 1nvenciédn excepto por el
reemplazo de un hidrégenc por un deuterio o tritio, o el
reemplazo de un carbono por un carbono enriquecido - o

M4¢c-, se encuentran dentro del alcance de esta invencidn.

Una reallzacién preferida de esta invencién se relaciona
con un método para el tratamiento de una anfecclédn
bacteriana en un mamifero en necealdad del mismo, que
comprende la etapa de administrar a dicho mamiferc una
cantidad terapéuticamente efectiva de un compuestc que

tiene la f&Srmula Ia o Ib:

Ia I

o un derivado o profarmaco farmacéduticamente aceptable
del mismo, en donde R!, R} R} RY y R® son como se

describieron anteriormente.

Los ejemplos de R? preferidos incluyen fenilo
opcionalmente substituido, 2-piridilo, 3-piradilo, 4&-
piridilo, tienilo, pirimidilo, imidazol-1l-ilo, imidazol-
2-ilo, pirazol-1l-ilo, amino-pirimidinilo, quinolinilo,

aminobenzimidazol, e 1indolilo. El1 R® preferido, si se



encuentra presente, sobre el anillo arilo o heteroarilo
R! incluye halégeno, CN, oxo, RS, SR®, ORS, N (R%),
CON(R®)2, COR®, CON(R)COR®, N(R)T.CO;R®, N (R)T.NRCO:RS,
N(R)ToN (R®);, NO;, Tn(haloalguilo), CO.N(R®);, COR®, SO0,R®, o
S0-N(R®),. Los ejemplos de tales grupos R® incluyen, pero
no estén limitados a, pirrol-2,5-diona, NRz;, OR, CO2H,
NO2, OH, NHCOR, NHCOR, NHCH2CO;R, NH(CHz)zNHCOz;R, CH.CO.R,
CFs, SOsR, NHCH(CH0H)COz;H, N-SO;Me-piperidinilo, SMe,

NH (CH2) 2NH2, y piperidinilo.

Los grupos R’ y R® preferidos incluyen halégeno, CN,
CO.R®, OR®, y R®. Los ejemplos de los grupos R® preferidos
incluyen Br, F, Cl, COOH, CN, OMe, metilo, etllo, t-

butilo, CFi, OH, y OBn.

Los ejemplos de R’ preferidos incluyen CO0z{alifdtico),
C(=NH)-NH2, y CON(R")2 tal como CO(piperidin-1-il),
CONHEt, CONHMe , CONH (caiclopropil), CONH (isopropil),

CONH(propil), CONH(pirrolidinilo), CO2Et, y CO;Me.

Los compuestos preferidos de formulas Ia y Ib incluyen
aquellos que tienen una © mis, o mds preferiblemente
todas, de las caracteristicas seleccionadas a partir del
grupo que consiste de:
(a) R! es un anille arilo o heteroarilo
opclionalmente substituado;
(b) R> y R son cada uno independientemente
seleccionados a partir de halégeno, CN, COzRS,

OR%, o RS;
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(c)

{d)

349

R® es COs;R, COAr, COR, CON(R’)2, Ar, (CHj),COR,
o (CH2),N(R")z2; y

R* es halégeno, CN, oxo, R, SR, OR®, N(R®)a,
CON (R) 2, CO:R®, CON (R) COR®, N (R) ToCO2RS,
N (R) T.NRCO;R®, N(R)T.N(R%) 2, NO2, Tn(haloalquil),

CO;N(R®)2, COR®, SO.R®, o SO0,N(R®),.

Los compuestos més preferidos de las férmulas Ia y Ib

incluyen

aquellos que tienen una o méis, © mas

preferiblemente todas, de las caracteristicas

seleccionadas a partir del grupo que consiste de:

(a)

(b)

(c)
(d)
{(e)
(f)

R! es un anillo opcionalmente substituido
seleccionado a partir de fenilo, 2-piridilo, 3-
piridilo, 4-piridilo, tienilo, pirimidilo,
imidazol-1-i1lo, imidazol-2-ilo, pirazol-l-ilo,
amino-pirimidinilo, quinolinilo,
aminobenzimidazol, o indolilo;

R es hidrégeno, alcoxi, aminoalquilo, o
halégeno;

R} es hidrégeno, alcoxi, aralcoxi, o halégeno;
R' es hidrégeno o (CHz)R?;

R’ es CON(R")z, Ar, (CHz)yCO2R, © (CHz2),N(R")z: y
R® es halégeno, CN, oxo, R®, SR%, OR®, N(R®).,

CON (R%) 2, CO.R®, CON(R)COR®, o N(R)T,CO2R®.

Los compuestos seleccionados de 1la férmula Ia se

encuentran establecidos adelante en la Tabla 1 abajo.



- « © ] -]

11111



"%
g

T T




Bt

No. Ia- Estructura No. Ia- Estructura

3,"1'"\(]0?_}:“
,,"Jn*"acqy,.




No. In-

No. Ia-




No. Ia-
Estructura
No.In-

= | Cogp,




Estructura

" O\O?““m_

No. Ia-




i




I., 3.
Estructura
H

No. In- Estructura No. Is-
119 ém_}"-/ 120
H







A%

No. Ia- Estructura




Estructura No. In-

No. In-

I«Q'Q;trnY\mo‘o’Qir‘r




izii
:iﬁﬁw



No. Ia- Estructura No. Is- Estructura

193 194

[-) L)
\
195 196
L)
(]
1 198
o |~y __D'O’Qﬂ'r.l
- -

” «*Pm"-r\ 20 -’:F%
Los compuestos seleccionados de la férmula Ib son
mostrados en la Tabla 2 abajo.

Tabla 2.
No. Ib- Estructura No. Ib- Estructura
1 2
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3 4
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Otra realizaclién de esta invenciédn se relaciona con los

compuestos de las férmulas Ila o IIb



R"™ o [
IIa IXh

0 un derivado o profdrmaco farmacéuticamente aceptable de

los mismos, en donde:

W es nitrégeno o CR%;

R* es seleccionado a partir de hidrégeno, halégeno, -CFi,

R:I.

R’, -OR’, o -N(R")3;

es un anillo arilo o hetercarilo, en donde dicho
anillo se encuentra opcionalmente substitulde por
hasta cuatro R%; en donde un substituyente R* en la
posicién orto de R® tomado junto con R? puede formar un
anillo fusionado de 5-8 miembros, insaturado o
parclalmente insaturado, opcionalmente substituido,
que tiene 0-2 heterodtomos en el anillo selecclonados
a partir de nitrégeno, oxigeno, o azufre;

y R’ son cada uno independientemente seleccionados a
partir de R, haltgeno, CN, SR%, OR®, N(R%)2, NRCO:RS,
NRCON (Rf)2, CON(R®%)2, NRCOR®, NRN(R®),, CORS, CO.RS,
COCOR®, SOR®, SO,N(R®);, o NRSO2R®; o R® y R son
tomados juntos para formar un anillo fusionado de 5-8
miembros, insaturado o parcialmente 1insaturado,

opclonalmente substituido, que contiene 0-2

S0



R‘

heteroc4dtomos en el anillo seleccionados a partir de
nitrégeno, oxigeno, o azufre;
es seleccionado a partir de R®, CON(R®), CORS, CO.RS,

COCOR®, SO,R®, SON(R®)z, o (CHz),R?;

y es 1-6;

Ar

es un anillo heteroarilo, heterociclilo, o
carbociclilo, de cinco miembros, en donde dicho anillo
se encuentra opcionalmente substituido por hasta tres
substituyentes seleccionados a partir de oxo,
halégeno, CN, NO;, R®, OR’, NHR', NHCOR®, NHCONHR®,

COR®, CONHR®, SO,R®, NHSO;NHR® o SO.NHR®;

cada R* es independientemente seleccicnade a partir de R’

0 un grupo opcionalmente substituido seleccionado a
partir de alcoxi, hidroxialquilo, heterociclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, heteroarilo, heterocaralquilo,

hetercaralcoxi, o heterocarailoxialquilo;

cada R’ es 1ndependientemente seleccionado a partir de

hidrégeno o un grupo alifatico opcionalmente
substituido, que tiene de uno a sels carbonos, o dos
R’ en el mismo nitrégeno tomados Jjunto con el
nitrégeno opcionalmente forman un anillo heterociclico
de cuatro a seis miembros, saturado o insaturado, que
tiene de uno a tres heterocitomos;

es un grupo alifatico C;-Ci, en donde dos R en
posiciones adyacentes de Ar, o un anillo arilo o
heteroarilo, pueden ser tomados junto con sus Atomos
intervinientes para formar un anillo fusionado de tres

a sels miembros;

s/



cada R® es independientemente seleccionado a partir de
oxo, halégeno, CN, N0z, Talhaloalquilo), R, SR®, OR®,
OR", N(Rf)2, CON(R®)z, CON(R)COR®, COR®, CO;R®, CO.N(R}z,
COCOR®, SO,RS, SO,N(R®)z, N(R)T,COzR®, N(R)T.CON(R®),
N(R) TN (R®)2, N(R)T,NRCO,R®, N(R)T,NRCON (R®)z, N(R)T.CORS,
N(R) TaNRCOR®, N(R)TnSO:N(R}2, N(R)TaSO;R®, T,PO(OR")3,
TAOPO(OR’)2, ToSP(OR")2, T.PO(OR"}2, © T.NPO(OR");;

cada Q es un alquilo ramificado o recto,
independientemente seleccionado entre C,-Cy;

T es seleccionado a partir de -Q- 0 -Qu-CH(Qu-R?)-; y

cada m ¥y n son independientemente seleccionados a partir

de cero o uno.

Los ejemplos de R! preferidos incluyen fenilo
opcionalmente substituido, 2-piridilo, 3-piridile, 4-
piridilo, tienilo, pirimidilo, imidazol-l1-ilo, imidazol-
2-1lo, pirazol-l-ilo, amino-pirimidinilo, quinolinilo,
aminobenzimidazol, e aindolilo. El R’ preferido, si se
encuentra presente, sobre el anillo arilo o heteroarile
R' de la férmula IIa o IIb, incluyen halédgeno, CN, oxo,
R®>, SR%, OR®, N(R%)2, CON(R®)z, COR®, CON(R)CORS, vy
N(R)TaCOzR®. Los ejemplos de tales grupos R’ incluyen,
pero no estidn limitados a, pilrrol-2,5-diona, NR;, OR,
CO0,H, NO3, OH, NHCOR, NHCOzR, NHCHaCO2R, NH{CHz)aNHCO2R,
CHzCO2R, CF3, SOR, NHCH{CH;0H)COa2H, N-SOMe-piperidinilo,

SMe, NH(CH2);NH,, y piperidinilo.

Los grupos R?® y R® preferidos incluyen halégeno, CN,
p

c0zR®, OR%, y R. Los ejemplos de los grupos R® preferidos



incluyen Br, F, Cl, COOH, CN, OMe, metilo, etilo, t-

butilo, CF3;, OH, y OBn.

Los compuestos preferidos de las férmulas IIa y IIb
incluyen aquellos que tienen una o mis, o mas
preferiblemente todas, de las caracteristicas
selecclonadas a partir del grupo que consiste da:
(a) R* es un anillo arilo o heteroarilo
opcionalmente substituido;
(b) R y R® son cada uno 1independientemente
seleccionados a partir de halégeno, CN, CO:RS,
or%, o R%;
(¢) R? es halégeno, CN, oxo, R, SR®, OR®, N{R%),,
CON (R) 2, CO.R®, CON (R} CORS, N (R) T.COJRS,
N(R)TnNRCOaR‘, N (R) TaN(R®%)2, NOa, Ta(halocalqual),

CO2N(R%)2, COR®, SO,R®, o SO,N(R®),.

Los compuestos mis preferidos de las férmulas IIa y IIb
incluyen aquellos que ¢tienen una o© mAs, o0 mas
preferiblemente todas, de las caracteristicas
seleccionadas a partir del grupo que consiste de:

(a) R' es un anillo opcionalmente substituido
seleccionado a partir de fenilo, 2-piridilo, 3-
piridilo, 4-piridilo, tienilo, pirimidilo,
imidazol-1-ilo, 1imidazol-2-i1lo, pirazol-l-ilo,
amino-pirimidinile, quinolinilo,
aminobenzimidazol, o indolilo;

(b) R? es hidrégeno, alcoxi, aminoalquilo, o

halégeno;



(c) R} es hidrdgeno, alcoxi, aralcoxi, o halégeno;
(d) R' es hidrégeno o (CHz},R%; y
(e) R? es halégeno, CN, oxo, RS, SR, ORS, N(R%),,

CON(R®)2, CO2R®, CON(R)COR®, o N(R)T,COzR®.

Otra realizacién de esta invencldn se relaciona con los

compuestos de las férmulas IIla o IIIb:

IIXa IIIb

o un deravado o profadrmaco farmacéuticamente aceptable de

los mismos, en donde:

W es nitrégeno o CR*;

R® es seleccionado a partir de hidrégeno, halégeno, -CF3,

El

R’, -OR’, o -N(R")2;

anillo A se encuentra opcionalmente substituido con
hasta tres R%; en donde cuando un substituyente R® se
encuentra en la posicién orto del anillo A, dicho
substituyente R® puede ser tomado junto con R? para
formar un anillo de 5-7 miembros, opcionalmente
substituido, que contiene 0-2 heterodtomos en el

anillo seleccionados a partlir de nitrbégeno, oxigeno o

azufre;

sY



R2

Y R’ son cada uno independientemente seleccionados a
partir de RS, halégeno, CN, SR®, OR®, N(RS);, NRCO:RS,
NRCON(R®)2, CON(R®},, NRCOR®, NRN(R®);, COR®, CO;RS,
COCOR®, SO,R®, SO.N(R®)2, o NRSO;R®; o R®> y R son
tomados juntos para formar un anillo de 5~8 miembros
fusionado, insaturado o parcialmente insaturado,
opcionalmente substituldo, que contiene 0-2
heterodtomos en el anilloc seleccionados a partir de
nitrégeno, oxigeno o azufre;

es seleccionado a partir de R%, CON(R®), COR%, COaRS,

COCOR®, SO;R®, SO:N(R®);, o (CHz)yR?;

y es 1-6;

RS

Ar

es seleccionado a partir de R’, Ar, COAr, CON(R’)Ar,
(CHz) yCO2R, (CHz) N (R7)2, C(=NR?)-N(R")z, C(=NR!’)-NRCOR,
C(=S)-N(R’)2, CON(R")2, COR, SOzR, o SO.N(R’)z;

es un anillo heteroarilo, heterociclilo, o
carbociclilo de 5 miembros, en donde dicho anillo se
encuentra opcionalmente substituido por hasta tres
substituyentes seleccionados a partir de oXx0,
halégeno, CN, NOz, R%, OR®, NHR®?, NHCOR®?, NHCONHR®,

CORY, CONHR®?, SO,RY, NHSO,NHR® o SO.NHR®;

Cada R®* es independientemente seleccionado a partir de R’

© un grupo opcionalmente substituido selecclionado a
partir de alcoxi, hidroxialquilo, heterociclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, heteroarilo, heteroaralquilo,

heteroaralcoxli, o hetercarailoxialquilo;

Cada R’ es 1independientemente seleccionado a partir de

hidrégeno o un grupo alifatico opcionalmente

5%



substituido gue tiene de uno a seis carbonoa, o dos R’
en el mismo nitrégeno tomados junto con el nitrégeno
opclonalmente forman un anillo heterociclico de cuatro
a sels miembros, saturado o insaturado, que tiene de
uno a tres heteroatomos;

R' es un grupo alifatico C,-C,, en donde dos R’ en
posiciones adyacentes de Ar, o un anillo arilo o
hetercarilo, pueden ser tomados junto con sus &atomos
intervinientes para formar un anillo fusionado de tres
a seis miembros;

Cada R? es independientemente seleccionado a partir de
oxo, halégeno, CN, NO2, Ta.(haloalguilo), R®, SR®, ORS,
OR®, N(R®),, CON{R®)z, CON(R)COR®, COR®, CO;RS, CO:N(R®)2,
COCOR®, SO0;R®, SO0.N(R®)2, N(R)T,CO:R®, N(R)T,CON(R®)2,
N(R) TN (R%) 2, N(R)T.NRCOzR, N (R)T,NRCON (R®);, N(R)TsCOR®,
N(R)T,NRCOR®, N(R)TnSO:N{(R®)2, N(R)TaSORS, T,PO(OR")2,
TaOPO(OR")2, ToSP(OR’)2, TnPO(OR")z, © TaNPO(OR’)3;

Cada Q es un alquilo recto o rami ficado
independientemente selecclonado de C;-Cs;

T es seleccionado a partir de -Q- 0 -Qn—CH (Qu~R?)-:

Cada m y n son independientemente seleccionados a partir
de cero o uno;

y R!® es seleccionado a partir de R’ o Ar.

El R® preferido, si sae encuentra presente, sobre el
anillo A de formulas IIIa y IIIb incluye haldgeno, CN,
oxo, R, SR, OR®, N(R®)z, CON(R®)z, CO,R®, CON(RICOR®, y
N(R)TnCOzR‘. Los ejemplos de tales grupos R? incluyen,

pero no estédn limitados a, pirrol-2,5-diocna, NR;, OR,



COzH, NO2, OH, NHCOR, NHCOz;R, NHCH,COzR, NH (CHz) NHCOzR,
CH2CO2R, CFi, SOzR, NHCH(CH;0H)CO,H, N-SO;Me-piperidinilo,

SMe, NH({CH2)2NH2, y piperidinilo.

Los grupos R? y R® preferidos incluyen halégeno, CN,
CO;R%, OR%, y RS, Los ejemplos de los grupos R} preferidos
incluyen Br, F, Cl, COOH, CN, OMe, metilo, etilo, t-

butilo, CF3, OH, y OBn.

Los ejemplos de R® preferidos incluyen CO:{alifatico),
C(=NH)-NHz, y CON(R’)2 tal como CO(piperidin-1-1l),
CONHEt, CONHMe, CONH (ciclopropil), CONH {(1sopropil),

CONH (propil), CONH({pirrolidinil), COzEt, y CO;Me.

Los compuestos preferidos de las fdrmulas IIIa y IIIb
incluyen aquellos que tienen wuna o mas, O mas
preferiblemente todas, de las caracteristicas
seleccionadas a partir del grupo que consiste de:
(a) R y R' son cada uno independientemente
seleccionados a partir de halégeno, CN, CO:RS,
OR®, o RS;
{b) R® es CO;R, COAr, COR, CON(R")z2, Ar, (CHz)yCOzR,
o (CHz) N(R')2; y
{(¢) R® es halégeno, CN, oxo, R®, SRS, OR% N(R®)g,
CON (R} 2, COaR®, CON (R) COR®, N (R) T,COaRS,
N (R) T.NRCO2R®, N(R)T,N(R®)2, NOz, Ta(haloalquil),

CO,N(R®)2, COR®, SO;R®, o SO;N(R®),.



Los compuestos mias preferidos de las fé4rmulas IIXa y IIIb
incluyen aquellos que tienen una © més, © mas
preferiblemente todas, de las caracteristicas
seleccionadas a partir del grupo que consiste de:

(a) R?® es hidrégeno, alcoxi, aminocalquilo, [+

halégeno;

(b) R? es hidrégeno, alcoxi, aralcoxi, o haldgeno;

(c) R* es hidrégeno o (CHa),R%;

(d) R® es CON(R")a2, Ar, (CH;)yCOsR, o (CHz) N(R")2; ¥

(e) R® es haldgeno, CN, oxo, R®, SR, OR®, N(R®)a,

CON (R%);, CO,R®, CON(R)COR®, o N(R)T,CO.RS.

Los compuestos de esta invencié4n pueden ser preparados en
general por medio de métodos conocidos por aquellas
personas versadas en la materia para compuestos andlogos,
tal como se ilustra en los Esquemas generales I a VII
mostrados a continuacién. Los detalles de las condiclones
empleadas para preparar estos compuestos se encuentran

indicados mis adelante en los Ejemplos.

Esquema I
Ar.
" e O e
1 4
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Reactivos y condiciones: (a) Ar-4cido borénico, PdCl:
(dppf), KiP04, DMF, 95°C, 18 horas; (b) 40 psi Ha, 10%
Pd/C, EtOAc; (c) ROCOCl, NaOH, Hz0, 0°C ; (d) p-TsOH,

ROH, reflujo, 1 hora.

Los compuestos 2 son preparados por medio del tratamiento
de una solucién de 4-bromo-2-nitroanilina (1) en DMF con
un &cido arilbordnico (1.2 equivalentes), fosfato de
potasio (1.3 equivalentes), Y dicloro-
(difenilfosfinoferroceno) paladio (0.1 equivalente). La
mezcla resultante es calentada a 95°C por 18 horas luego
es enfriada a temperatura ambiente y diluida con acetato
de etilo. El1l producto crudo es alslado por medio de un
desarrollo acuoso y luego es concentrado in vacuo (al
vacio). El concentrado es purificado por medio de
cromatograffia de silica gel para proporcionar 2. Una
amplia variedad de substituciones en el anillo arilo son
susceptibles a estd reacciédn. Los ejemplos de los grupos
arilo substituidos o sin substituir adecuados incluyen,
pero no estdn limitados a, aquellos indicados en la Tabla

1l anterior.

El compuesto 3 es preparado por medio del tratamiento de
una solucién de 2 en acetato de etilo con paladio al 10%
sobre carbén (0.lg/mmol) y 1la suspensién resultante es
hidrogenada a 40 psi mientras que es agitada a

temperatura amblente por 2 horas. El1 catalizador es

<9



removido por filtracibébn y el filtrado es concentrado in

vacuo (al vacio) para proporcionar 3.

Los compuestos de férmula 5 son preparados, primero, por
medio de la preparaciédn de una soluciédn de 2-metil-2-
tiopseudourea (4, 1 equivalente) y alquilcloroformato (2
egquivalentes) en agua a 0°C. A esta solucidén se afade
hadréxido de sodio acuoso al 25%, en un modo gota a gota,
durante 1 hora hasta que el pH se encuentre estabilizado
en 8. Luego, se aflade el adcido acético para alcanzar pH
5, luego el acetato de sodio trihidratado (1 equivalente)
Yy una solucién de 3 (1 equivalente)] en ROH son
adicionados. El dcido  p-Toluensulfénico (cantidad
catalitica) es adicionado y la mezcla resultante es
calentada bajo reflujo por 1 hora. Después del desarrollo
acuoso, el producto crudo es purificado por medio de HPLC

preparativa para proporcionar 5.

Esguema IT
.

o P -pa

L

Reactivos y condiciones: (a) bis(pinacoclato)diboro, KOAc,
PdCl, (dppf), DMSO, 80°C ; (b) ArBr, KiPO,, PdCl, (dppf).,

DMSO, 95°C;

6o



El anterior esquema II muestra un método alternative para
preparar el compuesto 2. El material de partida 1 (1
equivalente) es combinado con bis(pinacolato)diboro (1.2
equivalentes), PdCl; (dppf) (0.1 equivalentes), y KOAc (3
equivalentes) en DMSO, y 1la mezcla resultante es
calentada a 80°C por 18 horas. La mezcla de reaccién es
enfriada a temperatura ambiente, luego el bromuro de
arilo (1.1 equivalentes} es adicionado, sequido por 1la
adicién posterior de KiPO, (3 equivalentes) y PdCl; (dppf)
(0.1 equavalentes). La mezcla resultante es calentada a
95°C por otras 72 horas, luego se le permite enfriar a
temperatura ambiente. La purificaclén por medio de

cromatografia proporciona el compuesto 2.

Esquema III

@ ®) Om_}‘ju
NHy H N

Ia-04

Reactivos y condiciones: (a) BrCN, THF, MeOH, agqua,

temperatura amblente; (b) EtNCO, THF, reflujo.

Empleando la preparacién del compuesto nimero Ia-84 como
ilustracién, el Esquema III anterior muestra el método
general usado para preparar los compuestos de la fdrmula

ITa. El material de partida 6 es preparado de acuerdo con
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el método descrito en el Esquema I, en las etapas {(a) y
(b). El1 <compuesto 7 es preparade por medio del
tratamiento de 6 con bromuro de cianégeno en acetonitrilo
a temperatura amblente durante la noche. El desarrollo
acuoso proporciona 7. El compuesto Ia-84 es preparado a
partir de 7 por medio del tratamiento con isocianato de
etilo en THF bajo reflujo durante la noche. El producte
crudo es purificado por medio de cromatografia

preparativa para proporcionar Ia-84.

Esquema IV

e, S

H H
B Botgen 0 Booyy
H H
12 12

TN R 0

Reactivos y condiciones: (a) EtOH, 80°C, 4 horas; (b)
PdCl, (dppf), K3PO,, 95°C, 48 horas; (c) Pd/C, Hz, 50 psi,
6 horas; (d) 2-metil-2-tiopseudourea (14), EtOCOCl, g8o°c,

18 horas.



Empleando la preparacién del compuesto nimero Ia-86 como
ilustracién, el anterior Esquema IV muestra un método
general que puede ser usado para preparar los compuestos
de la férmula IITIa. El compuesto 10 es preparado a partir
de 5-bromo-2-cloropirimidina (8) y N-Boc-etilendiamina
(9) por medio del calentamiento de una mezcla de § y 9 en
etanol a B0°C por 4 horas. El compuesto 12 es preparado a
partir del 10 y del 11 de acuerdo con el método descrito
en el Esquema II. El compuesto 12 es empleado para
preparar Ia-86 por medio de las etapas (c) y (d) de

acuerdo con las etapas (b) y (c) del Esquema I.

Esggema v
;‘L.Om-m. o, om}[“
16 10
Th-1

Reactivos y condiciones: (a) BrCN, THF, MeOH, aqgua,

temperatura ambiente; (b) EtOCOCl, piridina.

Empleando la preparaciédn del compuesto nimero Ib-1 como
ilustracién, el anterior Esquema V muestra un método
general gue puede ser usado para preparar los compuestos
de férmula Ib. El compuesto 16 es preparado a partir del
15 de acuerdo con el método descrito en el Esquema III,
etapa (a). E1l compuesto Ib-1 es preparado por medio del

tratamiento del 16 con etilcloroformato en piridina.

6>



Esquema VI

n W
Ibh-3

Reactivos y condiciones: (a)} (b) EtNCO, THF, reflujo.

Empleando la preparacién del compuesto nimero Ib-3 como
1lustracidén, el anterior Esquema VI muestra un método
general que puede ser usado para preparar los compuestos
de férmula ITIb. El compuesto 16 es tratado con isocianato
de etilo en THF bajo reflujo de acuerdo con el Esguema

IIT etapa, (b) para proporcionar Ib-3,.

Esquema VII

69



Ia-156 Ia-157 Ia-170

Reactivos y condiciones: (a) NaH, THF, 0°C ; (b) Ha (45
psi), Pd-C, MeOH; {(c) BrCN, MeCN, MeQOH, temperatura

ambiente; (d) i1 EtNCO, DMSO, 80°C, 11 NH;, MeOH, 80°C.

El anterior Esquema VII muestra un método general para
preparar los compuestos de esta invencién, en donde R! es
imidazol-1l-1lo. En la etapa (a), el dinitrofluorobenceno
(17) es combinado con metil-4-imidazolcarboxilato (18) en
THF y tratado con hidruro de sodio a 0°C. Después de 3
horas, la mezcla de reaccién es diluida con tolueno y
acidificada con HCl. Las fases son separadas y la fase
acuosa es lavada con tolueno, enfriada a 0°C, vy
basificada con NH,0H concentrado. El acetato de etilo es
adicionado y la mezcla resultante es agitada hasta que
todos los sélidos se hayan disuelto. Las fases son

separadas y la fase orgdnica es lavada con salmuera,
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secada sobre Naz80y, lueqo es filtrada y el filtrado es
concentrado in vacuo (al vaclo). La mezcla de 1los
regioisémeros son separados y purificados por medio de
cromatografia instanténea (flash) (silica gel, gradiente
de etanol/acetato de etilo 5% --> 20%) para proporcionar

el aducto deseado 19 como un sélido blanquecino.

El compuesto 19 es empleado para preparar los compuestos
Ia-156, Ia-157, y Ia-170 en una manera substancialmente
similar a los métodos descritos anteriormente para el

Esquema III.

Una realizacién preferida de esta invenciédn se relaciona
con un método para tratar una infeccién bacteriana en un
mamifero en necesidad del mismo, que comprende la etapa
de administrar a dicho mamifero una cantaidad
terapéuticamente efectiva de un compuesto que tiene la

f6rmula IIa o IIb:

R™ o R"
IIa II>

o un derivado o profdrmaco farmacéuticamente aceptable de

los mismoa, en donde:



W es nitrégeno o CR%;

R" es seleccionado a partir de hidrégeno, halégeno, -CFsj,

RI

R’, -OR’, o -N(R")3:

es un anillo arilo o hetercarilo, en donde dicho
anillo se encuentra opcionalmente substituido por
hasta cuatro R%; en donde un substituyente R’ en 1la
posicién orto de R' tomado junto con R? puede formar un
anillo fusionado de 5-8 miembros, insaturado o
parcialmente 1nsaturado, opcionalmente substituado,
que tlene 0-2 heterodtomos en el anillo seleccionados
a partir de nitrégeno, oxigeno, o azufre;

y R’ son cada uno independientemente seleccionados a
partir de R®, halégeno, CN, SR%, OR®, N(RS)2, NRCO;R®,
NRCON(R®};, CON(R®)2, NRCOR®’, NRN(R®),, COR%, COJRS,
COCOR®, SO,R®, SO;N(R®)2, o NRSO;R®; o R®* y R® son
tomados juntos para formar un anillo fusionado de 5-8
miembros, insaturado o parcialmente insaturado,
opcionalmente substituido, que contiene 0-2
heterodtomos en el anillo seleccionados a partir de
nitrégeno, oxigeno, o azufre;

es seleccionado a partir de R®, CON(R®), COR®, COiRS,

COCORS, SO;R, SO;N(RS)2, o (CHz),R%:

y es 1-6;

Ar

es un anilloe heteroarilo, heterociclilo, o
carbociclilo, de cinco miembros, en donde dicho anillo
se encuentra opcionalmente substituido por hasta tres
substituyentes seleccionados a partir de OXO0,
halégeno, CN, NO;, R?, OR", NHR®, NHCOR®, NHCONHR®,

COR®, CONHRY, SO,RY, NHSO.NHR® o SO.NHR®;

&7



cada R® es independientemente seleccionado a partir de R’

© un grupo opcionalmente substituido seleccionado a
partir de alcoxi, hidroxialquilo, heterociclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, heteroarilo, heterocaralquilo,

heteroaralcoxi, o heterocaralloxialquilo;

cada R’ es independientemente selecclionado a partir de

hidrégeno o un grupo alifatico opcionalmente
substituido, que tlene de uno a sels carbonos, o dos
R’ en el mismo nitrégeno tomados junto con el
nitrégeno opcionalmente forman un anillo heterociclico
de cuatro a sels miembros, saturado o insaturado, que
tiene de uno a tres heterodtomos;

es un grupo alifatico C;-C,, en donde dos R! en
posiciones adyacentes de Ar, o un anillo arilo o
heterocarilo, pueden ser tomados junto con sus Atomos
intervinientes para formar un anilleo fusionado de tres

a seis miembros;

cada R’ es independientemente seleccionado a partir de

oxo, halégeno, CN, NO2, T.(haloalquilo), R%, SR®, ORS,
OR®, N(R®)2, CON(R®)2, CON(R)CORS, COR®, CO;R%, CO;N(RS)a,
COCORS, SO,R®, SO,N(R®)2, N({R)TL,CO;R®, N(R)TLCON (R%),,
N(R)ToN (R} 2, N(R)T.NRCOzR®, N(R)T,NRCON(R®)2, N(R)T,CORS,
N(R) ToNRCOR®, N(R)TaSO.N(R%)2, N(R)TnSOzRS, T,PO(OR")2,

T.0PO(OR’) 2, T,SP(OR’)z, T,PO(OR’)2, © T.NPO(OR"),;:

cada Q es un alquilo ramificado o recto,

independientemente seleccionado entre C;-Cj;

T es seleccionado a partir de -Q- o -Qu-CH{Qu-R?)-; ¥y



cada m y n son independientemente seleccionados a partir

de cero o uno.

Otra realizacidédn preferida de esta invencién se relaciona
con un método para tratar una infeccién bacteriana en un
mamifero en necesidad del mismo, que comprende la etapa
de administrar a dicho mamifero una cantidad
terapéuticamente efectiva de un compuesto que tiene la

férmula IXIXIa o IIXIb:

Ny N
A A
w w
m
o
IIIa ITIb

0 un derivado o profadrmaco farmacéuticamente aceptable de

los mismos, en donde:

W es nitrégeno o CR%;

R* es seleccionado a partir de hidrégeno, halégeno, -CFi,
R’, ~OR’, o -N(R)2;

El anillo A se encuentra opcionalmente substituido con
hasta tres R%; en donde cuando un substituyente R® se
encuentra en la posicién orto del anillo A, dicho
substituyente R? puede ser tomado junto con R® para
formar un anillo de 5-7 miembros, opcionalmente

substaituido, que contiene 0-2 heterocdtomos en el



anillo seleccionados a partir de nitrdgeno, oxigeno o
azufre;

y R’ son cada uno independientemente seleccionados a
partir de R%, halégeno, CN, SRS, ORf, N(R®);, NRCOzR®,
NRCON(R®)2, CON(R®)2, NRCOR®, NRN(R®)z, COR®, COR,
COCOR®, SO;R®, SO:N(R®)2, o NRSO;R®; o R? y R' son
tomados juntos para formar un anillo de 5-8 miembros
fusionado, insaturado o© parcialmente insaturado,
opcaionalmente substaituaido, que contiene 0-2
heterodtomos en el anillo seleccionados a partir de
nitrégeno, oxigenoc o azufre;

es seleccionado a partir de R%, CON(R®), COR®, CO.RS,

COCOR®, SO:R®, SO.N(R®)2, o (CHz),R?*;

y es 1-6;

R.'i

Ar

es seleccionado a partir de R’, Ar, COAr, CON(R')Ar,
(CH;) ,COaR, (CHz),N(R"})z, C(=NR¥)-N(R7),, C(=NR'?)-NRCOR,
C(=S)-N(R’)2, CON(R’)z, COR, SO0sR, o SON{(R’)a2;

es un anillo heterocarailo, heterocaclilo, °
carbociclilo de 5 miembros, en donde dicho anillo se
encuentra opcionalmente substituido por hasta tres
substituyentes selecclonados a partir de  oxo,
halégeno, CN, NO,, R, ORY, NHR®, NHCOR?, NHCONHR',

COR', CONHR®, SO,R®, NHSO,NHR' o SO;NHR®;

cada R® es independientemente seleccionado a partir de R’

© un grupo opcionalmente substituido seleccionado a
partir de alcoxl, hidroxialquilo, heterociclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, heteroarilo, heterocaralquilo,

heterocaralcoxi, o heteroaralloxialquilo;
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cada R’ es independientemente seleccionado a partir de
hidrégeno o un grupo alifatico opcionalmente
substituido que tiene de uno a seis carbonos, o dos R’
en el mismo nitrégeno tomados junto con el nitrégeno
opcionalmente forman un anillo heterociclico de cuatro
a seis miembros, saturado o insaturado, que tiene de
uno a tres heteroidtomos;

R®* es un grupo alif&tico C;-Cq, en donde dos R® en
posiciones adyacentes de Ar, o un anillo arilo o
heteroarilo, pueden ser tomados junto con sus Atomos
intervinientes para formar un anillo fusionado de tres
a seis miembros;

cada R? es independientemente seleccionado a partir de
oxo, halédgeno, CN, NO;, Th{haloalguilo), R®, SRS, OR‘,
orR?, N(R%)., CON(R®),, CON(R)CORS, COR®, CO.,R®, CO.N(R®),,
COCOR®, SO0,RS, SO.N(R®);, N(R)T.COR®, N(R)TLCON(R®),,
N(R) ToN (R%)2, N(R)T.NRCOR®, N(R)T,NRCON(R®)z, N(R)T,CORS,
N(R) T,NRCOR®, N(R)T,SO:N(R®)2, N(R)T,SO:R®>, Ta,PO(OR’)3,
TaOPO(OR") 2, TaSP(OR’)2, T.PO(OR’)2, o TsNPO(OR’):;

cada Q es un alquilo recto o ramificado
independientemente selecclonado de C;-C3;

T es selecclonado a partir de -Q- 0 ~Qu—CH{(Qu-R?)-;

cada m y n son independientemente seleccionados a partir
de cero o uno;

y R es seleccionado a partir de R’ o Ar.

De acuerdo con otra realizacién, la invencidn proporciona
un método para disminuir la cantidad bacteriana en una

muestra biolégica. Este método comprende la etapa de



contactar dicha muestra biolégica con un compuesto de la

fé6$rmula I:

o un derivado o profdrmaco farmacéuticamente aceptable

del mismo, en donde:

Z es O o N-RY;

W es nitrédgeno o CR%;

R* es seleccionado a partir de hidrégeno, haldgeno, -CFi,

RI

R’, -OR’, o -N(R")a;

es un anillo arilo o hetercarilo, en donde dicho
anillo se encuentra opcionalmente substituldo por
hasta cuatro R’ en donde un substituyente R® en 1la
posicién orto de R!' tomado junto con R? pueden formar
un anillo de 5-8 miembros fusionado, insaturado o
parclalmente insaturado, opcionalmente substituado,
que tiene 0-2 heterodtomos en el anillo selecclonados
a partir de nitrégeno, oxigeno o azufre;

y R’ son cada uno independientemente seleccicnados a
partir de R®, halégeno, CN, SR®, OR®, N(R®)2, NRCO:RS,
NRCON (R®)2, CON{R%)2, NRCOR®, NRN(R®)2, COR®, CO:RS,
COCOR®, SOR®, SO:N(R®)2, o NRSO;R®; o R? y R?® son

tomados juntos para formar un anillo de 5-8 miembros

I



fusionado, insaturado o parcialmente insaturado,
opcionalmente substituido, que contiene 0-2
heterodtomos en el anillo seleccionados a partir de
nitrégeno, oxigeno o azufre;

es seleccionado a partir de RS, CON(R®), COR®Y, CO,RS,

COCOR®, SOsR®, SO:N(R®)z, o (CHz)R%;

y es 1-6;

R!l

Ar

es seleccionado a partir de R', Ar, COAr, CON(R")Ar,
(CH2) yCO2R, (CHz)yN{R7)2, C({=NR!?)-N(R7)2, C{(=NR%)-NRCOR,
C(=8)-N(R’)2, CON(R’)2, COR, SO:R, o SO:N(R’);

es un anillo heteroarilo, heterociclilo, o
carbociclilo de 5 miembros, en donde dicho anillo se
encuentra opcionalmente substituido por hasta tres
substituyentes seleccionados a partir de oxo,
halégeno, CN, NO2, R®, OR®, NHR®, NHCOR®!, NHCONHR®,

COR®, CONHR®, S0,R®, NHSO;NHR! o SO,NHR®;

cada R® es independientemente seleccionado a partir de R’

o un grupo opcionalmente substituido seleccionado a
partir de alcoxi, hidroxialquilo, heterociclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, hetercarilo, hetercaralquilo,

heteroaralcoxi, o heterocarailoxialquilo;

Cada R’ es 1independientemente seleccionado a partir de

hirdrégeno o un grupo alifético opcionalmente
substituido que tiene de uno a seis carbonos, o dos R’
en el mismo nitrégeno tomados junto con el nitrégeno
opclonalmente forman un anillo heterociclico de cuatro
a sels miembros, saturado o insaturado, que tiene de

uno a tres heterodtomos;
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R® es un grupo alifatico C;-C4, en donde dos R' en
posiciones adyacentes de Ar, o un anillo arilo o
heterocarilo, pueden ser tomados junto con sus &tomos
intervinientes para formar un anillo fusionado de tres
a seis miembros;

cada R’ es independientemente seleccionado a partir de
oxo, halégeno, CN, NO;, Tn(haloalquilo)}, RS, SR, ORS,
OR®, N(R®)2, CON(R®)2, CON(R)COR®, COR®, CO,RS, CO.N(RS),,
COCOR®, SO.R®, SO:N(R®)2, N(R)T,CO2RS, WN(R)T,CON(R®)2,
N(R) TxN (R®)2, N(R)T,NRCOzR®, N(R)T,NRCON(R®)2, N(R)T.CORS,
N(R) T.NRCOR®, N(R)TaSO:N(R®)2, N(R)Ta80.R®, T.PO(OR")2,
TnOPO(OR7)2, TaSP(OR)2, T,PO(OR’}2, o TaNPO(OR’)2;

cada Q es un alquilo recto o ramificade
independientemente selecclonado de C;-Cj;

T es seleccionado a partir de -Q- o -Qu~CH(Qun-R%)-;

cada m y n son independientemente seleccionados a partir
de cerc o uno;

y R es seleccionado a partir de R’ o Ar.

El término "“muestra biolégica”, tal como se usa aqui,
incluye cultivos celulares o extractos de los mismos;
material de biopsia obtenido a partir de un mamifero o
extractos del mismo; y sangre, saliva, orina, heces,
semen, lagrimas, u otros fluidos corporales o extractos
de los mismos. El término “muestra bilolégica” también
incluye organismos vivientes, en cuyo caso “contactar un
compuesto de esta invencién con una muestra biolb6gica” es

sinénimo del término “administrar dicho compuesto (o



composicién que comprende dicho compuesto) a un

mami fero”.

Una realizacién preferida comprende contactar dicha
muestra bloldédgica con un compuesto de férmula JIa, Ib,
ITa, IIb, 1IIIa, IIIb, o© un compuesto listado en
cualquiera de las Tablas 1 y 2. Las composiciones
farmacéuticas tGtiles para tales métodos son descritas més

adelante.

Los compuestos de estd invencién son potentes inhibidores
de girasa, como se determiné por medio del ensayo
enzimdtico. Estos compuestos también han demostrado tener
actividad antimicrobial en un ensayo de susceptibilidad
antimicrobial. Los detalles de las condiciones empleadas
tanto para el ensayo enzimdtico como para el ensayo de
susceptibilidad antimicrobial son indicadas mé&s adelante

en los Ejemplos.

Los inhaibidores de girasa de esta invencién, o las saltes
farmacéuticas de los mlsmos, pueden ser formulados en
composiciones farmacéuticas para la administracién a
animales o humanos. Estas composiciones farmacéuticas
efectivas para tratar o prevenir una infeccién
bacteriana, que comprenden el inhibidor de girasa, en una
cantidad suficiente para disminuir de manera medible 1la
cantidad bacteriana, y un portador farmacéuticamente
aceptable, son otra realizacidén de la presente invencién,

El términc “disminulr de manera medible la cantidad



bacteriana”, tal como se usa aqui, significa un cambio
medible en el nimero de bacterias entre una muestra que
contlene dicho inhibidor y una muestra que contiene solo

las bacterias.

Los agentes que incrementan la susceptibilidad de los
organismos bacterianos a los antibaéticos son conocidos.
Por ejemplo, la patente de Estados Unidos 5,523,288, la
patente de Estados Unidos 5,783,561 y la patente de
Estados Unidos 6,140,306 describen métodos para emplear
la proteina bactericida / que incrementa la permeabilidad
(BPI) para incrementar la susceptibilidad al antibaético
de las bacterias gram-positivas y gram-negativas. Los
agentes que incrementan la permeabilidad de la membrana
exterior de organismos bacterianos han sido descritos por
Vaara, M. en Microbilological Reviews (1992) pp. 395-411,
y la sensibilizacién de las bacterias gram-negativas ha
sido descrita por Tsubery, H., y otros, en J. Med. Chen.

(2000) pp. 3085-3092.

Otra realizacién preferida de esta invencién se relaciona
con un método, tal como se describid anteriormente, para
el tratamiento de una infecciédn bacteriana en un mamifero
en necesidad del mismo, pero que ademis comprende la
etapa de administrar a dicho mamifero un agente que
incrementa la susceptibilidad de organismos bacterianos a

los antibidticos.
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De acuerdo con otra realizaciébn preferida, la invencidén
proporciona un método, tal como se describaiéd
anteriormente, para disminuir la cantidad bacteriana en
una muestra bioldgica, pero que ademés compre;de la etapa
de contactar dicha muestra biolégica con un agente que

incrementa la susceptibilidad de los organismos

bacterlianos a los antibiéticos.

Las composiciones farmacéuticas y los métodos de esta
invencién serén itiles generalmente para controlar las
infecciones bacterianas in vivo. Los Ejemplos de los
organismos bacterianos que pueden ser controlados por
medio de las composicliones y métodos de esta invencidn
incluyen, pero no estén limitados a, los siguientes
organismoa: Streptococcus Dbneumoniae, Streptococcus
Dyrogenes, Enterococcus fecalis, Enterococcus faecium,
Klebsiella pneumoniae, Enterobacter sps. Proteus sps.
Pseudomonas aeruginosa, E. coli, Serratia marcesens,
Staphylococcus aureus, Coag. Neg. Staph, Haemophilus
anfuenzae, Bacillus anthracis, Mycoplasma pneumoniae, Yy
Staphylococcus epldermitidis. Por lo tanto, las
composiciones y los métodos serdn Wtiles para controlar,
tratar o reducir el avance, la severidad o los efectos de
las infecciones nosocomiales © no nosocomialea. Los
ejemplos de los usos nosocomiales incluyen, pero no estén
limitados a, infecciones del tracto urinario, neumonia,
infecciones por heridas de carugia, y bacteremia. Los
ejemplos de los usos no nosocomiales incluyen, pero no

estdn limitados a, 1infecciones del tracto wurinario,

??



neumonia, prostatitis, infecciones de la piel y de tejido
blando, 1infecciones intra-abdominal, y terapla para

pacientes neutropénicos febriles.

Ademias de los compuestos de esta invencién, los derivados
o proférmacos farmacéuticamente aceptables de 1los
compuestos de esta invenciédn pueden también ser empleados
en composiciones para tratar o prevenir los trastornos

anteriocrmente identificados.

Un ™“derivado o profdrmaco farmacéuticamente aceptable”
significa cualquier sal, éster, sal de un éster, u otro
derivado farmacéuticamente aceptables de un compuesto de
esta invencién que, en la administracién a un receptor,
es capaz de proporcionar, ya sea directamente o
indirectamente, un compuesto o un metabolito o residuo
del mismo con capacidad inhibidora activa. Los derivados
o profarmacos particularmente favorecidos son aquellos
que incrementan la blodisponibilidad de los compuestos de
esta invencién cuando tales compuestos son administrados
a un mamifero (por ejemplo, permitiendo que un compuesto
oralmente administrado sea méAs ridpidamente absorbido en
la sangre) o que mejore la entrega del compuesto
precursor a un compartimento blolégico (por ejemplo, el
sistema cerebral o linfatico) relativo a 1la especie

precursora.

Los profarmacos farmacéuticamente aceptables de los

compuestos de esata invencién incluyen, sain limitacién,



éateres, ésteres de aminoicidos, éstereas fosfato, sales

metAlicas y ésteres sulfeonato.

Las sales farmacéuticamente aceptables de los compuestos
de esta invenciédn incluyen aquellas derivadas de Acidos
inorgénicos y orgénicos y bases farmacéuticamente
aceptables. Los ejemplos de sales &cidas adecuadas
incluyen acetato, adipato, alginato, aspartato, benzoato,
bencensulfonato, bisulfato, butarato, citrato, camforato,
camforsulfonato, ciclopentanopropionato, digluconato,
dodecalsulfato, etanosulfonato, formato, fumarato,
glucoheptanocato, glicerofosfato, glicolato, hemisulfato,
heptanoato, hexanoato, clorhaidrato, bromhidrato,
yodhidrato, 2-hidroxietanosulfonato, lactato, maleato,
malonato, metanosulfonato, 2-naftalenosulfonato,
nicotinato, nitrato, palmoato, pectinato, persulfato, 3-
fenillpropionato, fosfato, picrato, pivalato, propionato,
salicilato, succinato, sulfato, tartrato, tiocianato,
tosilato y undecanoato. Otros dcidos, tal como el
oxalico, aunque no son por s8i mismos farmacéuticamente
aceptables, pueden ser empleados en la preparacién de
sales Gtiles como intermediarias para la obtencidn de los
compuestoas de la invencién y de sus sales de adicién

dcida farmacéuticamente aceptables.

Las sales derivadas de bases apropladas incluyen las
sales de metales alcalinos (por ejemplo, sodio vy
potasio), de metales alcalinotérreos (por ejemplo,

magnesio), de amonio y N*{alquilo Cji-¢)4. Esta invencién



también prevé la cuaternizacién de cualesquiera grupos
badsicos que contienen nitrégeno de los compuestos aqul
revelados. Los productos sclubles o dispersables en agua
© en aceite pueden ser obtenidos por medio de tal

cuaternizaclién.

Las composiciones farmacéuticas de esta invencién
comprenden un compuesto de la férmula I o una sal
farmacéuticamente aceptable del mismo y un portader
farmacéuticamente aceptable. Tales composiciones pueden
comprender de manera opcional un agente terapéutico
adicional. Tales agentes incluyen, pero no se limitan a,
un antibiético, un agente anti-inflamatorio, un inhibaidor
de metaloproteasa de matriz, un inhibidor de
lipoxigenasa, un antagonista de citoquina, un
inmunosupresor, un agente anti-cdncer, un agente anti-
viral, una cltoquina, un factor de crecimiento, un
inmunomodulador, una prostaglandina o un compuesto de

hiperproliferacidédn anti-vascular.

El término “portador farmacéuticamente aceptable” hace
referencia a un portador no téxico que puede ser
administrado a un paclente, junto con un compuesto de
esta invencidén, y el cual no destruye la actividad

farmacolédgica del mismo.

Los portadores farmacéuticamente aceptables que pueden
ser empleados en las composiciones farmacéuticas de esta

invencién incluye, pero no estdn limitados a,
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intercambladores 1é6nicos, altmina, estearato de aluminio,
lecitina, proteinas del suero, tales como la albimina
sérica humana, substancias tampén talea como fosfatos,
glicina, a&acido sérbico, sorbato de potasio, mezclas
parclales de glicéridos de 4&cidos grasos vegetales
saturados, agua, sales o electrolitos, tales como sulfato
de protamina, fosfato 4acido disddico, fosfato Aacldo de
potasio, cloruro de sodio, sales de zinc, 8silica
coloidal, trisilicato de magnesio, polivinil pirrolidona,
substancias basadas en celulosa, polietilen glicol,
carboximetilcelulosa de sodio, poliacrilatos, ceras,
polimeros de blogue polietileno-polioxiproplleno, grasa
de lana y sistemas de entrega de medicamento auto-

emulsificantes (SEDDS), tales como a-tocoferol, succinato

de polietilenglicol 1000, u otras matrices poliméricas de

entrega similares.

El término ™“cantidad farmacéuticamente efectiva” hace
referencia a una cantidad efectiva para tratar o mejorar
una 4infeccién bacteriana en un paciente. El1 término
“cantidad profilicticamente activa” hace referencia a una
cantidad efectiva para prevenlr o substancialmente

reducir una infeccidén bacteriana en un paclente.

Dependiendo de la condicidédn particular, o del estado de
la enfermedad, a ser tratado ¢ prevenido, agentes
terapéuticos adicionales, que son normalmente
administrados para tratar o prevenlr esa condicién,

pueden ser administrados junto con los inhibidores de



esta invencién. Tales agentes terapéuticos incluyen, pero
no se limtan a, un antibibético, un agente anti-
inflamatorio, un inhibidor de metaloproteasa de matriz,
un inhibidor de lipoxigenasa, un antagonlista de
citoquina, un inmunosupresor, un agente anti-cdncer, un
agente anti-viral, una citoquina, un factor de
crecimiento, un inmunomodulador, una proataglandina o un

compuesto de hiperproliferacién anti-vascular.

Los compuestos de esta invencidn pueden ser empleados de
una manera convencional para controlar los niveles de las
infecciones bacterianas in vivo Y para tratar
enfermedades o reducir el avance o la severidad de los
efectos que son mediados por las bacterias. Tales métodos
de tratamiento, sus niveles de dosificacién y los
requerimientos pueden ser seleccionados por aguellas
personas versadas en la materia a partir de métodos y

técnicas disponibles.

Por ejemplo, un compuesto de esta invenclén puede ser
combinado con un coadyuvante farmacéuticamente aceptable
para la administracién a un paciente que sufre de una
infeccién o enfermedad bacteriana en una manera
farmacéuticamente aceptable y en una cantidad efectiva

para reducir la severidad de esta infeccién o enfermedad.

De manera alternativa, los compuestos de esta invencadédn
pueden ser empleados en composiciones y métodos para

tratar o proteger a los individuos en contra de
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infecciones bacterianas durante periodos extendidos de
tiempo. Los compuestos pueden ser empleados en tales
composicionea ya sea solos o junto con otros compuestos
de esta invencién en una manera consistente con la
utilizacién convencional de los inhibidores de enzimas en
composiciones farmacéuticas. Por ejemplo, un compuesto de
esta invencién puede ser combinado c¢on coadyuvantes
farmacéuticamente aceptables empleados de manera
convencional en vacunas y administrado en cantidades
profiléacticamente efectivas para proteger a los
individuos durante un pericdo extendido de tiempo en

contra de i1nfecciones o enfermedades bacterianas.

Los compuestos de la férmula I también pueden ser co-
administrados con otros antibiéticos para incrementar el
efecto de la terapia o profilaxis en contra de diversas
infecciones bacterianas. Cuando los compuestos de esta
ianvencién son administrados en terapias de combinacién
con otros agentes, ellos pueden ser administrados de
manera secuencial o de manera concurrente al paciente. De
manera alternativa, las composiciones farmacéuticas o
profilacticas de acuerdo con esta invencién comprenden
una combinacién de un compuesto de la férmula I y otro

agente terapéutico o profiléctico.

Los agentes terapéuticos adicionales descritos
anteriormente pueden ser administrados de manera
separada, como parte de un régimen de dosis miltiple, de

la composiciébn que contiene el inhibidor. De manera



alternativa, estos agentes pueden ser parte de una forma
de dosificacidédn thGnica, mezclados junto con el inhibador

en una composicién dnica.

Las composiciones farmacéuticas de esta invenciédn pueden
ser administradas oralmente, parenteralmente, por medio
de un spray de 1inhalacién, tépicamente, rectalmente,
nasalmente, bucalmente, vaginalmente, © por medio de un
reservorio implantado. Las composiciones farmacéuticas de
esta invenciédn pueden contener cualesqulera portadores,
coadyuvantes o vehiculos convencionales, no téxicos,
farmacéuticamente aceptables. En algunocs casos, el pH de
la formulaclén puede ser ajustado con &cidos, bases o
tampones farmacéuticamente aceptables para aumentar la
estabilidad de los compuestos formulados © su forma de
entrega. El términc parenteral, tal como se usa aqui,
incluye inyeccién subcutédnea, intracuténea, intravenosa,
intramuacular, intra-articular, intra-sinovaial,
intraesternal, intratecal, intralesional e intracraneal,

0 técnicas de infusién.

Las composiciones farmacéuticas pueden estar en la forma
de una preparaclién inyectable estéril, por ejemplo, como
una suspensién acuosa u oleaginosa inyectable estéril.
Esta suspensidédn puede ser formulada de acuerdo con las
técnicas conocidas en el arte empleando agentes
dispersantes o humectantes adecuados (tales como, por
ejemplo, Tween 80} y agentes de suspensién. Las

preparaciones inyectables estériles pueden ser también
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una solucién o suspensién inyectable estéril en un
diluyente o solvente no téxico parenteralmente aceptable,
por ejemplo, como una solucidén en 1,3-butanodiol. Entre
los vehiculos y sclventes aceptables que pueden ser
empleados se encuentran el manitol, el agua, la solucién
de Ringer y la solucién de cloruro de sodio isoténico.
Ademds, los aceites fijos, estériles, son empleados de
manera convencional como un solvente o medio de
suspensi16n. Para este propésito, cualquier aceite fijo
blando puede ser empleado incluyendo mono- o diglicéridos
sintéticos. Los &cidos grasos, tales como el 4cido oleico
Yy sus deraivados glicérido son dGtiles en la preparacién de
inyectables, como son aceites naturales farmacéuticamente
aceptables, tales como el aceite de oliva o el aceite de
ricino, especialmente en sus versiones polioxietiladas.
Estas soluciones o suspensiones de aceite también pueden
contener un diluyente o dispersante alcohol de cadena
larga, tales como aquellos descritos en la farmacopea

Helvética, o un alcohol similar.

Las composiciones farmacéuticas de esta invenciédn pueden
ser administradas oralmente en cualquier forma de
dosificacién oralmente aceptable incluyendo, pero sin
limitarse a, las cépsulas, las tabletas, vy las
suspensiones y soluciones acuosas. En el caso de las
tabletas para wuso oral, los portadores que son
normalmente empleados incluyen la lactosa y el almidén de
maiz. Los agentes lubricantes, tales como el estearato de

magnesio, también son tipicamente adicionados. Para 1la



administracién orxal en una forma de capsula, los
diluyentes Gtiles incluyen la lactosa y el almidén de
maiz secado. Cuando las suspensiones y soluciones acuosas
y el propllenglicol son administrados oralmente, el
ingrediente activo es combinado agentes emulsificantes y
de suspensién. S1 se desea, clertos agentes endulzantes

y/o saborizantes y/o colorantes pueden ser adicionados.

Las composiciones farmacéuticas de esta invencién también
pueden ser administradas en la forma de supositorios para
la administracién rectal. Estas composiciones pueden ser
preparadas mediante la mezcla de un compuesto de esta
invencién con un excipiente adecuado no irritante que es
s6lido a 1la temperatura ambiente pero liquido a la
temperatura rectal y, por lo tanto, se fundirad en el
recto para liberar 1los componentes activos. Tales
materiales incluyen, pero no se limitan a, mantequlilla de

cacao, cera de abejas y polietilenglicoles.

La administracién tépica de las composlciones
farmacéuticas de esta invencién es especialmente 1til
cuando el tratamiento deseado involucra 4reas u érganos
fdcilmente accesible por medio de la aplicacién tépica.
Para la aplicaciédn téplca a la pilel, la composicién
farmacéutica debe ser formulada con un ungilento adecuado
que contenga los componentes activos suspendidos o
disueltos en un portador. Los portadores para la
administracién tépica de los compuestos de esta invencién

incluyen, perc no se limitan a, aceite mineral, petrolato
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liquido, petrolato blanco, propilen glicol, compuesto de
polioxietileno polioxipropileno, cera emulsificante vy
agua. De manera alternativa, la composiciédn farmacéutica
puede ser formulada con una locién o crema adecuadas que
contengan el compuesto activo suspendido o disuelto en un
portador. Los portadores adecuados incluyen, pero no se
limitan a, aceite mineral, monoestearato de sorbitan,
polisorbato 60, cera de cetil ésteres, cetearlil alcohol,
2-octildodecancl, bencll alcohol Y agua. Las
composiciones farmacéuticas de esta invencién también
pueden ser tépicamente aplicadas al tracto intestinal
inferior por medio de formulacién rectal de supositorio o
en una formulacién adecuada de enema. Los parches
transdérmicos tépicamente administrados también se

encuentran incluidos en esta invencién.

Las composiciones farmacéuticas de esta invenciédn pueden
ser administradas por medio de aerosol nasal o
inhalacidén. Tales composiciones son preparadas de acuerdo
con técnicas bien conocldas en el arte de la formulacidn
farmacéutica y pueden ser preparadas como soluciones en
salina, empleando bencil alcohol u otros conservantes
adecuados, promotores de absorcién para incrementar la
biodisponibilidad, fluorocarbonos, y/u otros agentes

solubilizantes o dispersantes conocidos en la técnica.

Los niveles de dosificacién de entre aproximadamente 0.01
y aproximadamente 100 mg/kg. de peso corporal por dia,

preferiblemente de entre 0.5 y aproximadamente 75 mg/kg.
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de peso corporal por dia, y méds preferiblemente de entre
aproximadamente 1 y 50 mg/kg. de peso corporal por dia
del compuesto ingrediente activo son dtiles en wuna
monoterapla para la prevenciédn y el tratamiento de
infecciones bacterianas causadas por bacterias tales como
Streptococcus pneumoniae, Streptococcus pyogenes,
Enterococcus fecalis, Enterococcus faecium, Klebsiella
pneumoniae, Enterobacter sps. Proteus s8ps. Pseudomonas
aeruginosa, E. coli, Serratia marcesens, S. aureus, Yy

Coag. Neg. Staph.

Tipicamente, las composiciones farmacéuticas de esta
invencién serd administradas de aproximadamente 1 a 5
veces por dia o de manera alternativa, como una infusién
continua. O, de manera alternativa, las composiciones de
la presente invencién pueden ser administradas en una
formulacién de pulsacién. Tal administracién puede ser
empleada como una terapia crénica o aguda. La cantidad de
ingrediente activo que puede ser combinada con los
materiales portadores para producir wuna forma de
dosificacién idnica variardn dependiendo del huésped
tratado y del modo particular de administracién. Una
preparacién tipica contendri de aproximadamente 5% a
aproximadamente 95% del compuesto activo (w/w) .
Preferiblemente, tales preparaciones contienen de
aproximadamente 20% a aproximadamente 80% del compuesto

activo.



Cuando las composiciones de esta invencién comprenden una
combinacién de un compuesto de férmula I y uno o més
agentes terapéuticos o profilacticos adicionales, tanto
el compuesto como el agente adicional deben estar
presentes en niveles de dosis de entre aproximadamente
10% a 80% de la dosificacién normalmente administrada en

un régimen de monoterapia.

Segin el mejoramiento de la condicién de un paclente,
puede administrarse una dosis de mantenimiento de un
compuesto, composicién o combinacién de esta invencaén,
81 es necesarlio. Posteriormente, la dosificacién o
frecuencia de adminlstracién, o ambas, pueden ser
reducidas, como una funcién de los sintomas, a un nivel
al cual la condicién mejorada es retenida. Cuando los
sintomas han sido aliviados al nivel deseado, el
tratamiento debe terminar. Los pacientes pueden, sin
embargo, requerir tratamiento intermitente en una base a
largo plazo con cualesquiera sintomas de reaparicién o

enfermedad.

Como serd apreciado por la persona versada en la materia,
pueden ser requeridas dosis menores ¢ mayores a aquellas
recitadas anteriormente. Los regimenes especificos de
dosificacién y tratamiento para cualquier paciliente
particular dependerd de una variedad de factores,
incluyendo 1la actividad del <compuesto especifico
empleado, la edad, el peso corporal, el estado general de

salud, el sexo, la dieta, el tiempo de administracién, la
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velocldad de excrecién, la combinacién de medicamentos,
la severidad y el curso de la enfermedad, y la
disposicién del paciente a la enfermedad y el juicio del

médico tratante.

De acuerdo con otra realizacién, la invencién proporciona
métodos para tratar o prevenir una infeccién o estado de
enfermedad bacterianas, gque comprende la etapa de
administrar a un paciente cualquier compuesto,
composicién farmacéutica, o combinacién aqui descrita. El
término “paciente”, tal como se emplea aqui, significa un
animal, preferiblemente un mamifero, y més

preferiblemente un humano.

Los compuestos de esta invencié4n también son dGtiles como
reactivos comerciales que efectivamente se unen a la
enzima glrasa B. Como reactivos comerciales, los
compuestos de esta invencidén, y sus derivados, pueden ser
empleados para bloquear la actividad de la glrasa B en
ensayos bloquimicos o celulares para la girasa B
bacteriana o sus homélogos o puede ser derivatizada para
unirse a una resina estable como un substrato atado para
aplicaciones de cromatografia de afinidad. Estos y otros
usos que caracterizan los 1inhibidores comerciales de
girasa B seridn evidentes para aquellas personas versadas

en la materia.

Para que esta invencién sea mis completamente entendida,

los siguientes ejemplos son establecidos a continuacién.
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Estos ejemplos son solo para propésitos ilustrativos y no

son para ser interpretados como limitantes del alcance de

la invencién desde ningin punto de vista.

EJEMPLOS

Ejemplo 1

4- (Piridin-3-il1)-2-nitroanilina (2): a una solucién de 4-
bromo-2-nitroanilina (217 mg, 1 mmol) en DMF (6 mL) se
adicioné &cido 3-piridina borénico (148 mg, 1.2 mmol),
fosfato de potasio (276 mg, 1.3 mmol), y dicloro
(difenilfosfinoferroceno) paladio (75 mg, 0.1 mmol). La
mezcla resultante fue calentada a 95°C por 18 horas,
luego fue enfriada a temperatura ambiente y diluida con
acetato de etilo (80 mL). La solucién resultante fue
lavada sucesivamente con bicarbonato de sodio acuoso
saturado, agqua, Yy salmuera, secada sobre sulfato de
magnesio y luego concentrada in vacuo (al vacio). El
concentrado fue purificado por medio de cromatografia
[Silica Gel, acetato de etilo: hexanos (1:3) =2 (1:2)]
para proporcional el compuesto 2 (117 mg, 54%). 1H RMN

(CDCl,;) 8 8.8 (d, 1H), 8.55 (m, 1H), 8.35 (d, 1H), 7.85



(dd, 1H), 7.65 (dad, 1H), 7.35 (m, 1H), 6.95 (d, 1lH), 6.25

{(bxr s, 2H).

Efemplo 2

jw

4-Piridin-3-il-banceno-1l, 2-diamina (3) : A una solucidn
del compuesto 2 (117 mg, 0.54 mmol) en acetato de etilo
(13 ml.) se adiciondé paladio al 10% en carbén (51 mg). La
suspensién resultante fue colocada en un aparato de
hidrogenacién Parr bajo gas de hidrégeno a 40 psi
mientras que se agitaba a temperatura ambiente por 2
horas. El1 catalizador fue removido por medio de
filtracibn y el filtrado fue concentrado 1in vacuo (al
vacio) para proporcionar el compuesto 2 (115 mg,
rendimiento cuantitativo). 'H RMN (CDCly) & 8.8 (m, 1H),
8.45 (m, 1H), 7.75 {(m, 1H), 7.25 {(m, 1lH), 6.95 (m, 2H),

6.80 (m, 1H), 3.25 (br s, 4H).



Ejemplo 3

oy

Ia-11

Ester etilco dal dcido (5-Piridin-3-il-lE-bensoimidaxcl-2-
al) -oarbémico (Ia-11): A una solucién de 2-metil-2-
tropseudourea (151 mg, 0.54 mmol) y etilcloroformato
(0.103 mL, 1.08 mmol) en agua (2 mL) a 0°C se adiciono
hidréxido de sodio acuoso al 25% en un modo gota a gota
durante 1 hora hasta estabilizar el pH en 8. Luego, se
adicioné suficiente dcido acético para alcanzar pH 5, Yy
luegqo se adicionaron acetato de sodio trihidratado (74
mg, 0.54 mmol) y una solucitdn de 2 (0.54 mmol) en etanol
(3 mL) . Una cantidad catalitica de dcido p-
toluensulfénico fue adicionada y la mezcla resultante fue
calentada bajo reflujo por 1 hora. La mezcla de reaccién
fue posteriormente enfriada a temperatura ambiente y
diluida con acetato de etilo (50 mL). La solucién
orginica fue lavada con NaQOH acuoso, agua, y salmuera y
luego fue secada sobre sulfato de magnesio y concentrada
in vacuo (al vacio). El producto crudo fue purificado por
madio de HPLC preparativa para proporcionar el compuesto
Ia-11. H RMN (cDC1l;) & 9.1 (s, 1H), 8,75 (d, 1H), 8.5 (d,

1H4), 7.9 (s, 1H), 7.8 (m, 1H), 7.65 (m, 2H), 4.3 (q, 2H),
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1.3 (t, 3H). (M+1) 283.

Ejemplo 4

I

5-fenil-lN-banzoimidazol-2-ilamina (7): A una soluclédn de
bifenil-3,4-diamina (0.99 mmol) en THF:MeOH:Agua (5 mL:10
mL:10 mL) se adicioné bromuro de ciandgeno (solucidn 5M
en acetonitrilo, 1.06 mmol). La mezcla resultante fue
agitada a temperatura amblente durante la ncche. La
reacciétn fue dividida entre EtOAc e hidréxido de sodio
acuoso y la capa acuosa fue re-extraida con EtOAc. Los
extractos de EtOAc combinados fueron lavados con aqua,
salmuera, secados sobre MgS0Oz, y luego concentrados in
vacuo (al vacio) para proporcionar 7 (147 mg, 71%) como

un sélido blanquecino.

Ejemplo 5

M



ot

Ia-84

1-Etil-3-(5-fenil-lH-benzoimidazol-2-1il) —urea (Ia-B84): a
una solucién de 7 (40 mg, 0.19 mmol) en THF (1 ml) se
adicioné lsoclanato de etilo (27 uL, 0.34 mmol) como una
solucién en THF (0.5 mL). La reaccién fue calentada bajo
reflujo durante la noche y luego fue concentrada in vacuo

(al vacio). El producto crudo fue purificado por medio de

HPLC preparativa para proporcionar Ia-84.

Ejemplo 6

H
wsgNNIaBr
10

Ester tert-butilo del &cido [2-(5-Bromo-pirimidin-2-
ilamino) -etil] ~carbémice (10): Una mezcla de 5-bromo-2-
cloropairimidina (500 mg), N-Boc-etilendiamina (496 mg), y
trietilamina (1 mL) en etanol (10 mL) fue calentada a
80°C por 4 horas. La reaccién fue luego concentrada in

vacuo (al vacio) y el residuo fue purificado por medio de



HPLC preparativa (hexanos:EtOAc; 60:40) para proporcionar

el compuesto 10 (700 mg) como un sélido blanco.

Ejemplo 7

Ester matilo del dcido 1-(3,4-Dinitro-fenil)-lH-imidazol-
4-carboxilico (19): A una solucién a 0°C, agitada, de
1,2-dinitro-4-fluorobenceno (325 mg, 1.74 mmol) y metil-
4-i1midazolcarboxilato (200 mg, 1.59 mmol) en THF (5 mL)
se adicioné NaH (70 mg, 1.74 mmol) en una porcién. La
mezcla resultante fue agitada a 0°C por 3 horas, luego
fue diluida con tolueno y acidificada con HC1 6N. Las
fases fueron separadas y la fase acuosa fue lavada con
tolueno, enfriada a 0°C, y basificada con NH,0H
concentrado. Se adicioné acetato de etilo y la mezcla
resultante 8se agité hasta que todos los 8sélidos se
disolvieron. Las fases fueron separadas, y la fase
orgénica fue lavada con salmuera, secada sobre Nai;SO,,
filtrada, y concentrada in vacuo (al vacio). La mezcla de
regioisomeros fue separada y purificada por medio de

cromatografia flash (instantéanea) (silica gel, 5%-->20%
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gradiente de etanol/acetato de etilo) para proporcionar
el aducto deseado 19 (225 mg, 48%) como un sélido
blanquecino. 1H RMN (500 MHz, dmso d6é) : 8.41 (1H, d):
8.13 (1H, d); 7.5 (1H, amplio s); 7.28 (1H, s); 7.02 (1H,

d}; 3.80 (3H, s)

Ejemplo 8

Ia-156

Ester metilo del &oido 1-[{2-(3-Etil-ureids) -3H-
banzoimidaxol-5-il}]-1E-imiascl~4-carboxilico (Ia-156):
Una mezcla de 19 (225 mg, 0.770 mmol) y Pd-C al 10%
(cantidad catalitica) en MeOH (10 mL) fue colocada bajo
45 psl de H (Agitador Parr) durante la noche. La mezcla
fue filtrada, concentrada in vacue {al vacio), re-diluida
con MeCN y MeOH (5 mL/5 mL), y tratada con bromuroc de
ciandbgeno (168 mg, 1.54 mmol) a temperatura ambiente. La
mezcla resultante fue agitada por 4 horas (se formd un
precipitado), luego la reaccién fue apagada por medio de
la adicién de 7N NHy-MeOH. La reaccién cruda fue

concentrada in vacuo (al wvacio) y directamente



cromatografiada de manera instantdnea (flash) (silica
gel, 10%-->35% gradiente de 7N NH3;-MeOH/CHaCl;) para dar

el aminobenzimidazol puro comc un sélido blanco.

El aminobenzimidazel fue diluido en DMSO (1 mL), tratado
con 1isocianato de etilo en exceso (0.5 mL) y calentado a
80°C por 3 horas. La reacciédn fue enfriada a temperatura
ambiente, el isocianato de etilo en exceso fue removido
in vacuo {al vacio), se formé el azebdtropo con MeOH (tres
veces), diluido con MeOH (5 mL), tratado con NHOH (2
mL), y calentado a 80°C por 3 horas. La mezcla fue
enfriada a temperatura ambiente, concentrada in vacuo (al
vacio), diluido con agqua/salmuera 1/1, y extraida dos
veces con acetato de etilo/etanol 4/1. Los extractos
orgénicos combinados fueron asecados sobre Naj30,,
filtrados, concentrados in vacuo, y cromatografiados de
manera instanténea (flash) (silica gel, 5%-->30%
gradiente 2N NH3;EtOH/CH;Cl;) para dar el producto deseado
Ia-156 contaminado con etil urea. El sélido fue triturado
con agua y filtrado para dar Ia-156 puro (115 mg, 41%
durante cuatro etapas) como un sélido blanco. H RMN (500
MHz, dmso-d6): 11.81 (1H, br s); 9.94 (1H, br d); 8.32
{1H, br d); 8.26 (l1H, br d); 7.58 (1H, br d); 7.48 (1R,
m); 7.28 (1H, d); 7.12 (1H, br d); 3.78 (3H, s8); 3.20

(2H, dg); 1.12 (3H, t).



Ejemplo 9

Iu-157

Acido 1-[{2-(3=-Etil-ureido)-3H-benzoimidazol-5-1il1l]-1H-
imidazol-4-carboxilico
Acido 1-[2-(Etil-ureido) -3H-benzoimidazol-5-11] -1H-
imidazol-4-carboxilico (Ia-157): Una solucién de Ia-156
(95 mg, 0.289 mmol) en HC1 6N (2 mL) fue sometida a
reflujo por 6 horas. La solucién fue luego enfriada a
temperatura ambiente, concentrada in vacuo (al vacio), y
el azedtropo fue formado secuencialmente con MeOH (dos
veces) y acetona (dos veces). Los soélidos resultantes
fueron suspendidos en acetona, filtrados, y lavados con
acetona seguido por hexanos para dar Ia-157 (115 mg,
100%) como un sélido blanco. 'H RMN (500 MHz, dmso-d6):
8.77 (1H, m); 8.52 (lH, wm); 7.79 (1H, s); 7.72 (1H, m);
7.65 (2H, m); 5.6-4.0 (2H, br s); 3.20 (2H, dt); 1.11

(3H, t).



Ejemplo 10

Ia-170

Una solucién de Ia-157 (20 mg, 0.051 mmol) y morfolina
(0.050 mlL, exceso) en DMF (1 mL) fue tratado con PyBrop
(20 mg, exceso) a temperatura ambiente. La mezcla
resultante fue agitada durante la noche, luego diluida
con acetato de etilo:etanol 4:1, lavado con salmuera:agua
1:1 (einco veces), secado sobre NazS0O,, filtrado, vy
cromatografiada de manera inatantdnea (flash) (silaca
gel, 5%-->20% gradiente de 2N NH;-EtOH/CH;Cl;) para
proporcionar Ia-170 (13 mg, 72%) como un sélido blanco.

LRMS: 384.5 (M + H)

Ejemplo 11

Nosotros hemos preparado otros compuestos de la férmula I
por métodos substancialmente similares a aquellos
descritos en los Ejemplos 1-6 anteriores y a aquellos
llustrados en los Esquemas I-VI. Los datos de

caracterizacldén para estos compuestos es resumida en 1la



Tabla 3 sigulente e incluye los datos de espectros de
masas (como M+1l) y 'H RMN.

Los datos de *H RMN son resumidos en la Tabla 3
siguiente en donde “Y” que designa los datos de H RMN
esta disponible y se encontré que era consistente con la
estructura. Los nimeros de compuesto corresponden a los

nimeros de compuesto listados en la Tabla 1.

Tabla 3. Datos de Caracterizacidén para Compuestos

Seleccionados
¥o.Ia- M+l H RMN | No. Ia- M+l ‘H RMN
1 282 Y 2 288 Y
3 283 Y 4 283 Y
6 210 Y 7 268 Y
8 292 - 9 350 Y
10 296 Y 11 283 Y
12 325 Y 13 324 Y
14 336 Y 15 326 Y
16 344 Y 17 36l Y
18 313 Y 19 360 Y
20 399 Y 21 284 Y
22 314 Y 23 312 Y
24 326 b 4 26 342 4
33 249 Y 34 298 Y
35 356 Y 36 283 Y
37 428 Y 38 294 Y
39 272 Y 40 498 Y




No.Ia- M+l 'HE RMN | Fo. Ia- M+1 ‘H RMN
41 452 Y 42 312 Y
43 295.1 Y 44 338 -
45 386 Y 46 320 Y
47 282 - 48 398 -
49 418 - 50 311 Y
51 299 Y 52 343 Y
53 368 Y 54 298 Y
55 395 Y 56 406 -
57 366 Y 58 296 Y
59 354 Y 60 326 Y
61 440 Y 62 300 Y
63 403 - 64 381 -
65 352 - 66 326 -
67 409 Y 69 468 Y
70 368 Y 71 299 Y
72 299 Y 73 267 -
74 253 - 15 297 -
76 413 Y 77 371 -
78 282 Y 79 296 Y
80 357 Y 81 340 Y
B2 280 Y 84 281 Y
85 321 - 86 442 Y
87 370 Y 1) 342 -
89 359 Y 90 298 Y
91 446 Y 92 329 -
83 499 Y 94 387 Y
97 294 Y 98 389 -

0



No. Ia- M+l ‘E RMN | No. Ia- M+l B RMN
100 370 - 101 280 -
102 370 - 103 312 Y
106 409 - 108 300 Y
109 394 - 110 467 Y
111 367 Y 112 343 Y
113 409 - 115 298 Y
116 343 - 117 369 -
118 282 Y 119 296 Y
120 296 Y 121 322 Y
122 340 Y 124 445 -
125 382 - 126 328 Y
127 394 - 128 432 -
129 368 - 130 396 Y
131 316 Y 132 312 Y
133 296 Y 134 316 Y
135 410 Y 136 300 Y
137 310 Y 138 388 -
139 352 Y 140 401 Y
141 384 Y 142 310 Y
143 511 Y 144 311 Y
145 353 - 146 400 Y
147 326 Y 148 411 Y
149 370 Y 150 - -
151 - - 152 317 Y
153 362 Y 154 389 Y
155 299 - 156 - -
157 - - 158 - -

Lo?



No. Ia- M+l B RMN | No. Ia- M+l B BMN
159 328 - 160 - -
lel - - 162 - -
163 326 Y 164 367 Y
165 297 Y 166 367 Y
167 350 - 168 298 Y
169 - Y 170 - -
171 - - 172 - -
173 - - 174 - -
175 365 Y 176 - Y
177 377 - 178 - Y
179 367 Y 180 - Y
181 315 Y 182 366 Y
183 330 Y 164 - -
185 - - 186 - -
187 - - 188 - -

Ejemplo 12

Ensayo de Girasa ATPasa

La actividad de hidrélisis de ATP de la ADN girasa fue
medida por medio del acoplamiento de la produccién de ADP
a través de la piruvato quinasa/lactato deshidrogenasa a
la oxidacién del NADH. Este método ha sido previamente
descrito (Tamura y Gellert, 1990, J. Biol. Chem., 265,

21342).
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Loa ensayos de ATPasa son llevados a cabo a 30°C en
soluciones tamponadas gque contienen TRIS 100 mM pH 7.6,
MgCl, 1.5 mM, KC1 150 mM. El sistema de acoplamiento
contlene (concentraciones finales) fosfoenol piruvato 2.5
mM, nicotinamida adenina dinucleotido (NADH) 200 uM, DTT
1 mM, 30 ug/ml de piruvato quinasa, y 10 ug/ml de lactato
deshidrogenasa. 40 nanomolar de la enzima (374 kDa
(6.19718 x 107'% g) subunidad Gyr A2B2 de Staphylococcus
aurens) y una solucién en DMSO del inhibidor a una
concentracién final de 4% son adicionados y a la mezcla
de reaccién le es permitide ser incubada por 10 minutos a
30°C. Luego, la reaccién es iniclada por medio de 1la
adicién de ATP a una concentracién final de 0.9 mM y la
velocidad de desaparicién de NADH a 340 nanémetros es
medida durante el tramscurso de 10 minutos. Los valores
de porcentaje de inhibicién son determinados a partir de
perfiles de velocidad versus concentracién y son

reportados como el promedioc de los valores duplicados.

La Tabla 4 muestra los resultados del porcentaje de
actividad de inhibicién de los compuestos seleccionados
de esta invencién en el ensayo de inhibicién de la Girasa
a una concentracién de 10 puM. Los nimeros de compuesto
corresponden a los nimercs de compuesto en la Tabla 1.
Los compuestos que tienen una actividad designada como
“A” proporcionaron un valor de porcentaje de inhibicién
por debajo del 50 por ciento; los compuestos gque tienen
una actividad designada como “B” proporcionaron un valor

de porcentaje de inhibicién entre 50 y 75 por ciento; y



los compuestos que tienen una actividad designada como
“C” proporcionaron un valor de porcentaje de inhibicién

superior al 75 por ciento.

Tabla 4. Actaividad Inhibidora de la Girasa de Compuestos

Seleccionados
No. Ia~ Actividad NHo. Ia- Activadad
1 B 2 B
3 B 4 C
6 A 7 A
8 A 9 A
10 A 11 c
12 B 13 A
14 B 15 B
16 c 17 o
18 C 19 C
20 A 21 C
22 c 23 C
24 c 26 B
33 A 34 c
35 c 36 A
37 c 38 B
39 c 40 C
41 A 42 c
43 C 44 c
45 c 46 A
47 Cc 48 C




No. Ia- Actividad No. Ia- Actividad
49 C 50 B
52 Cc 53 o
54 c 55 c
56 Cc 57 Cc
58 o 59 c
60 c 61 C
62 c 63 c
64 c 65 c
66 c 67 o
69 B 70 C
71 A 72 c
73 A 74 A
75 A 76 C
71 c 78 A
79 A 80 o
81 B 82 A
84 c 85 A
86 C 87 c
88 C B9 c
90 c 91 A
92 c 93 c
94 c 97 A
98 c 100 C
101 A 102 o
103 C 106 c
108 c 109 C
110 c 111 Cc




No. Ia- Actividad No. Ia- Actividad
112 C 113 c
115 A 116 B
117 A 118 o
119 c 120 B
121 A 122 c
124 B 125 c
126 c 127 c
128 C 129 c
130 C 131 o
132 C 133 C
134 o 135 c
136 C 137 c
138 C 139 C
140 C 141 c
142 c 143 C
144 C 145 c
146 C 147 B
148 C 149 c
150 B 151 C
152 c 153 B
154 Cc 155 A
156 Cc 157 o
158 o 159 A
160 C 161 A
162 C 163 c
164 c 165 c
166 c 167 c

L



No. Ia- Actividad No. Ia- Actividad
168 c 169 C
170 c 171 C
172 c 173 c
174 c 175 C
176 . 177 Cc
178 c 179 c
180 c 181 B
182 c 183 B
184 B 185 c
186 c 187 c
188 c - -

Ejemplo 13

Pruebas de Susceptibllidad en Medlio Liquido

Los compuestos de esta invencién también fueron evaluados
por su actividad antimicrobial por medio de las pruebas
de susceptibilidad en medio liquido. Tales ensayos fueron
llevados a cabo dentro de las guias del mis reciente
documento NCCLS que rigen tales préacticas: “M7-A5 Métodos
para la dilucaién de Pruebas de Susceptibilidad
Antimicrobial para Bacterias que Crecen de manera
Aerdbica; Estandar Aprobado -~ Quinta Edicién (2000)% (M7-
A5 Methods for dilution Antimicrobial Susceptibility
Tests for Bacteria that Grow Aerobically; Approved

Standard - Fifth Edition (2000)). Otras publicaciones
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tales como “Antibiéticos en Medicina de Laboratorio”
(Antiblotics 1in Laboratory Medicine) (Editado por V.
Lorlan, Editores. Williams y Wilkins, 1996) proporcionan
las técnicas précticas esenciales en las pruebas de
laboratorio de antibiéticos. Esaencialmente, varias
colonias discretas de bacterias (3 a 7) a partir de una
placa recientemente rayada fueron transferidas a un medio
apropliado rico en caldo tal como MHB, complementado en
donde fuese aproplado por los organismos mas
escrupulosos. Esto fue cultivado durante la noche hasta
una alta densidad seguido por una dilucién de una o dos
m1l veces para dar una densidad de inoculacién de entre 5
x 10° and 5 x 105 CFU por mL. De manera alternativa, las
colonias recientemente recogidas pueden ser incubadas a
37°C por aproximadamente 4 a 8 horas hasta que el cultivo
iguale o exceda un turbidez de un estindar de 0.5
McFarland (aproximadamente 1.5 x 10° células por mL) y
diluidas para dar el mismo CFU por mL anterior. En un
método mas conveniente, el 1inoculo fue preparado
empleando un dispositavo mecénico comercialmente
disponible (el sistema BBL PROMPT) que involucra tocar
cinco colonias directamente con una varita, que contiene
ranuras de rayado en su base, sequido por la suspensidén
de las bacterias en un volumen apropiado de salina. La
dilucién a la densidad celular aproplada del inoculo fue
realizada a partir de esta suspensidn celular. El caldo
empleado para las pruebas consiste de MHB complementado
con 50 mg por L de Ca?* y 25 mg por L de Mg?*. Los paneles

de diluclén esténdar de antibiéticos control fueron

L



realizados y almacenados como en el estandar M7-A5 de
NCCLS, estando el rango de dilucién tipicamente en el
rango de 128 ug por mL a 0.015 pg por mL (por medio de
una dilucién serial de 2 veces). Los compuestos de prueba
fueron disueltos y diluidos recientemente para la
experimentacién en el mismo dia; siendc empleados los
mismos rangos de concentracién o similares a los
anteriores. Los compuestos de prueba y los controles
fueron repartidos en una placa multipozos y las bacterias
de prueba se adicionaron de tal manera que la inoculacién
final fue de aproximadamente 5 x 10 CFU por pozo y el
volumen final fue de 100 uL. Las placas fueron incubadas

a 35°C durante la noche (16 a 20 horas) y verificadas
visualmente en cuanto a su turbidez o cuantificadas con
un lector de placas multipozo. El1 punto final de 1la
concentracié4n inhibidora minima (MIC) es la concentracién
mds baja del medicamento a la cual el microorganismo de
prueba no crece. Tales determinacliones también fueron
comparadas con las tablas apropiadas contenidas en las
dos publicaciones anteriores para asegurar que el rango
de actividad antibacterial este dentro del rango

aceptable para este ensayo estandarizado.

La Tabla 5 muestra los resultados del ensayo de MIC para
compuestos seleccionados de esta invencibétn. Los niOmeros
de compuesto corresponden a los nimeros de compuesto en
la Tabla 1. Los compuestos gque tienen un nivel de

actividad designada como “A*” proporcionaron una MIC de




nenos de 10 pg/mL; los compuestos que tienen un nivel de
actividad designados como “B” proporcionaron una MIC de
entre 10 y 40 ug/mL; los compuestos que tienen un nivel
de actividad designado como ™“C” proporcionaron una MIC

superior a 40 pg/mL.

Tabla 5. Valores de MIC de Compuestos Selecclonados

No. Ia- Actividad Mo. Ia- Actaividad
42 B 58 A
30 A 92 A
98 B 112 A
116 c 117 C
118 A 119 C
120 C 121 C
122 C 133 A
137 Cc 138 C
139 c 140 A
141 A 142 A
144 B 145 B
146 A 147 o
148 B 149 C
150 C 151 C
152 B 153 c
154 c 156 B
157 & 158 Cc
159 C 160 C
16l C 162 C




No. Ia- Actividad No. Ia- Actividad
163 A 164 C
165 B 166 c
167 c 168 A
169 B 170 c
171 B 173 B
174 c 175 C
177 c 178 A
179 c 180 B
181 c 182 c
183 c 184 C
185 c 186 A
187 B 188 A
196 B 197 B
198 B - -

Aunque nosotros hemos descrito un nimero de realizaciones
de esta invencidén, es claro que nuestras construcciones
bésicas pueden ser modificadas para proporcionar otras
realizaciones que utilicen los productos y procesos de

esta invencién.
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Nosotros reilvindicamos:

1. Un método para disminuir la cantidad bacteriana en
una muestra biolégica, que comprende la etapa de
contactar dicha muestra blolégica con un compuesto de la

férmula I:

R

© un derivado o profdrmaco farmacéuticamente aceptable

del mismo, en donde:

Z es 0 o N-RY;

W es nitrégeno o CR®;

R* es seleccionado a partir de hidrégeno, haldgeno, -CFj,
R’, -OR’, o -N(R"):;

R! es un anillo arilo o hetercarilo, en donde dicho
anilloc se encuentra opcicnalmente substituido por
hasta cuatro R%; en donde un substituyente R® en la
posicién orto de R' tomado junto con R? pueden formar
un anillo de 5-8 miembros fusionado, insaturado o
parcialmente insaturado, opcionalmente substituido,
que tiene 0-2 heterodtomos en el anillo seleccionados

a partir de nitrégeno, oxigeno o azufre;



RZ

y R} son cada uno independientemente seleccionados a
partir de R%, halégeno, CN, SR, OR®, N(R®);, NRCO:RS,
NRCON(R®)2, CON(R®)z, NRCOR®, NRN(R®);, COR®, CO:RS,
COCOR®, SO.R®, SO.N(R®)2, o NRSO:R®; o R* y R® son
tomados juntos para formar un anillo de 5-8 miembros
fusionado, insaturado o parcialmente 1insaturado,
opcionalmente substituido, que contiene 0-2
heterodtomos en el anillo seleccionados a partir de
nitrégeno, oxigeno o azufre;

es seleccionado a partir de R‘, CDN(R‘), COR‘, COzR‘,

COCORS, SO,R®, SO.N(R%)2, o (CHa),R%;

y es 1-6;

R.’l

Ar

es seleccionado a partir de R’, Ar, COAr, CON(R')Ar,
(CHz) yCO2R, (CHz)yN(R")2, C{=NR!®)-N{(R"),, C(=NR')-NRCOR,
C(=8)-N(R")2, CON(R")2, COR, SO:R, o SO:N(R")2;

es un anillo heteroarlilo, heterociclilo, o
carbociclilo de 5 miembros, en donde dicho anillo se
encuentra opclonalmente substituldo por hasta tres
substituyentes selecclionados a partir de oXo,
haldgeno, CN, NO;, R% OR®, NHR®, NHCOR®, NHCONHR®,

COR®, CONHR®, SO,R%, NHSO,NHR® o SO,NHR';

cada R® es independientemente seleccionadoc a partir de R’

© un grupo opcionalmente substituido seleccionado a
partir de alcoxi, hidroxialquilo, heterocaclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, heteroarilo, heteroaralquilo,

heteroaralcoxi, o heterocarailoxialquilo;

cada R’ es independientemente seleccionadc a partir de

hidrégeno o un grupo aliféatico opcionalmente

\



substituido que tiene de uno a seis carbonos, o dos R’
en el mismo nitrégeno tomados junto con el nitrégeno
opcionalmente forman un anillo heterociclico de cuatro
a sels miembros, saturado o insaturado, que tiene de
uno a tres heterodtomos;

R®* es un grupo alifatico C,;-C;, en donde dos R° en
poslciones adyacentes de Ar, o un anillo ariloc o
heteroarilo, pueden ser tomados junto con sus &tomos
intervinientes para formar un anillo fusionado de tres
a seis miembros;

cada R’ es independientemente seleccionado a partir de
oxo, halégeno, CN, NO2, Ta(haloalquilo), R®, SR®, ORS,
OR®, N(R%)2, CON(R®)2, CON(R)COR®, CORS, CO:R®, CO.N(R®),,
COCORS, SO0zR®, 90:N(R%)2, N(R)TACOaR®, N(R)T,CON(R®),,
N(R)TaN(R®)2, N(R)T.NRCO,R®, N(R)T,NRCON({R®)2, N(R)T.CORS,
N(R) ToNRCOR®, N(R)TaSO:N(R)2, N(R)TaSO2R®, T,PO(OR’)2,
TAOPO (OR");, ToSP(OR")2, ToPO(OR’)2, © TyNPO(OR’)2;

cada Q es un alquilo recto o ramificado
independientemente seleccionado de C;-Cj;

T es seleccionado a partir de -Q- o ~Qu-CH(Qu-R?)-;

cada m y n son independientemente seleccionados a partar
de cero o uno;

y R es seleccionado a partir de R’ o Ar.

2. El método de acuerdo con la reivindicacién 1, en

donde dicho compuesto tiene la férmula Ia o Ib:



R’ R
R?
R?
"'C% o TN
Ia Ib

© un derivado o profarmaco farmacéuticamente aceptable

del mismo.

3. El método de acuerdo con la reivindicacién 2, en
donde dicho compuesto tiene una o mis de las
caracteristicas seleccionadas a partir del grupo que
consiste de:
(a) R!' es wun anillo arile o heteroarilo
opcionalmente substituido;
(b) R* y R son cada uno independientemente
seleccionados a partir de haldgeno, CN, CO:RS,
OR®, o R%;
(¢} R® es CO;R, COAr, COR, CON(R’)z, Ar, (CHz),COzR,
o (CHz)N(R")z2; ¥
(d) R® es halégeno, CN, oxo, R%, SR®, OR%, N(R%),,
CON (R®) 2, COzRS, CON (R) CORY, N (R) TaCO3R,
N (R) T.NRCO2R®, N(R)TnN(R®)2, NOa2, Ty(haloalquil),

COzN (R®)2, COR®, SO.R®, o SO;N(R%),.

4. El método de acuerdo con la reivindicacién 3, en

donde:



(a) R* es un anillo arilo o heteroarilo
opclonalmente substituido;

(b) R y R} son cada uno independientemente
seleccionados a partir de halégeno, CN, COzR®,
oRr%, o RS;

(¢) R® es CO;R, COAr, COR, CON(R’)z, Ar, (CHz)},CO:R,
o (CH2)N(R")2; y

(d) R® es halégeno, CN, oxo, R®, SRS, OR®, N(RY),
CON (R®) 2, CO:RS, CON (R) CORS, N (R) T.COzR,
N(R) T.NRCO2R®, N(R)ToN(R®)2, NO2, Ta(haloalquil),

CO2N (R%),, COR®, SO.,R®, o S0.N(R%),.

5. El método de acuerdo con la reivindicacién 3, en
donde dicho compuesto tiene una o més caracteristicas
selecclionadas a partir del grupo que consiste de:

(a) R' es un anillo opcionalmente substituido
seleccionado a partar de fenilo, 2-piridilo, 3-
piridilo, 4-plridilo, tienilo, pirimidilo,
imidazol-1-ilo, imidazol-2-ilo, pirazol-l1l-ilo,
amino-pirimidinilo, quinolinilo,
aminobenzimidazol, o indolilo;

{(b) R? es hidrégeno, alcoxi, aminocalquilo, (4]
halégeno;

(¢) R? es hidrégeno, alcoxi, aralcoxi, o halégeno;

(d) R*' es hidrégeno o (CH:)yR?*;

(e} R® es CON(R")2, Ar, (CH2)yCO2R, o (CH2)yN(R")2; y

(£) R® es halégeno, CN, oxo, R®, SRS, ORS, N(RY),,

CON{R®)2, CO,R®, CON(R)COR®, o N(R)TaCOaRS.



6. El método de acuerdo con la reivindicacién 5, en
donde:

(@) R' es un anillo opcionalmente substituido
seleccionado a partir de fenilo, 2-piridilo, 3-
piridilo, 4-piridilo, tienilo, pirimidilo,
imidazol-1-ilo, imidazol-2-ilo, parazol-l-ilo,
amino-piramidinilo, guinolinilo,
aminobenzimidazol, o indolilo;

(b) R?® es hidrbégenc, alcoxi, aminoalquilo, o
halégeno;

(c}) R? es hidrégeno, alcoxi, aralcoxi, o halégeno;

(d) R* es hidrégeno o (CHz),R?;

(e) R’ es CON(R")2, Ar, (CHz)yCO0aR, o (CH2)yN(R")2; y

(f) R® es halégeno, CN, oxo, RS, SRS, OR%, N(R®)a,

CON(R®%),, CO,R®, CON(R)COR®, o N(R)T,CO;R®.

7. El método de acuerdo a la reivindicacién 1, en donde

dicho compuesto tiene la f6rmula IIa o IIb:

HT v o n’ r
IIa II>

o un derivado o profadrmaco farmacéuticamente aceptable de

los mismos, en donde:

)



W es nitrégeno o CR*;

R* es seleccionado a partir de hidrégeno, halégeno, -CFi,

R].

R’, -OR’, o -N(R")3;

es un anillo arilo o hetercarilo, en donde dicho
anille se encuentra opclonalmente substituido por
hasta cuatro R%; en donde un substituyente R? en 1la
posicién orto de R!' tomado junto con R? puede formar un
anillo fuslionado de 5-8 miembros, insaturado o
parcialmente ainsaturado, opcionalmente substituido,
que tiene 0-2 heterodtomos en el anillo seleccionados
a partir de nitrégeno, oxigeno, o azufre;

y R? son cada uno independientemente seleccionados a
partir de R®, hal6geno, CN, SR%, OR®, N(R)2, NRCO:RS,
NRCON{R®)2, CON(R®)2, NRCOR®, NRN(R®)2, COR?, CORS,
COCOR®, SOR®, SO0:N(R®)2, o NRSO.R®; o R? y R® son
tomados juntos para formar un anillo fusionado de 5-8
miembros, insaturado 0 parcialmente insaturado,
opcionalmente substituaido, que contiene 0-2
heterodtomos en el anillo selecclonados a partir de
nitrégeno, oxigeno, o azufre;

es seleccionado a partir de R‘, CON(R‘), COR‘, COgR‘,

COCOR®, SO.R®, SO.N(R%) 2, o (CHa)R%;

y es 1-6;

Ar

es un anillo heterocarilo, heterociclilo, o
carbociclilo, de cinco miembros, en donde dicho anlllo
se encuentra opcionalmente substituido por hasta tres
substituyentes seleccionados a partir de Ox0,
halégeno, CN, NO2, R®, OR®, NHR®, NHCOR®, NHCONHR®,

COR®, CONHR®, SO;R®, NHSO,NHR? o SO;NHR®;



cada RY es independientemente seleccionado a partir de R’

O un grupo opciocnalmente substituido seleccionado a
partir de alcoxa, hidroxialquilo, heterociclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, heteroaralo, heteroaralquilo,

hetercaralcoxl, o heteroarailoxialquilo;

cada R’ es independientemente seleccionado a partixr de

hidrégeno o un grupo alifidtico opcionalmente
substituido, gque tiene de uno a seas carbonos, © dos
R’ en el msmo nitrégeno tomados Junto con el
nitrégeno opcionalmente forman un anillo heterociclico
de cuatro a sels miembros, saturado o ainsaturado, que
tiene de uno a tres heterodtomos;

es un grupo alifadtico C;~C4, en donde dos R® en
posiciones adyacentes de Ar, o un anilleo arilo o
heterocarilo, pueden ser tomados junto con sus datomos
intervinientes para formar un anillo fusionado de tres

a sels miembros;

cada R? es independientemente seleccionado a partir de

oxo, halégeno, CN, NO;, Ta(haloalquilo), R®, SRS, ORS,
OR®, N(R®)2, CON(R®)2, CON(R)COR®, COR®, CO.R®, CO:N(R®)a,
COCOR®, SOzR®, SO;N(R®)z, N(R)TaCOzR®, N(R)TaCON (R%);,
N (R) TN (R®)2, N(R)TZNRCOzR®, N(R)T.NRCON(R®)2, N(R)T,CORS,
N (R) T,NRCOR®, N(R)T.8O0,N(R¥)2, N(R)T.SO;RS, T.PO(OR")g,

TOPO (OR") 2, ToSP(OR’}2, T,PO(OR’)2, o T,NPO{OR’):;

cada Q es un alquilo ramificado o recto,

independientemente seleccionado entre C;-Cj;

T es seleccionado a partir de -Q- © -Qa-CH(Qy-R?*}-; ¥y

(U



cada m y n son independientemente seleccionados a partir

de cero o uno.

B. El método de acuerde con la reivindicacién 7, en

donde dicho compuesto tiene una o miAs caracteristicas

seleccionadas a partir del grupo que consiste de:

(a)

(b)

{c)

R!' es un anillo arilo o heteroarilo
opcionalmente substituido;

R y R son cada uno aindependientemente
seleccionados a partir de haldgeno, CN, COzRS,
OR%, o RS; Y

R® es haldégeno, CN, oxo, RS, SR‘, ORS, N(R‘)z,
CON(R®) 2, CO:R, CON (R) COR®, N (R) ToCO2RS,
N (R) T,NRCO;R®, N(R)TaN(R®)2, NO;, T,(haloalquil),

CO2N (R®)2, COR®, SO;R%, o SO.N(R®)s.

9. El método de acuerdo con la reavindicacién B, en

donde:

(a)

(b)

(c)

R® es un anille arile o heterocarilo
opcionalmente substatuido;

R? y R son cada uno independientemente
seleccionados a partir de halégeno, CN, COzRS,
OR, o R%; y

R® es halégeno, CN, oxo, RS, SRS, ORY, N(R%g,
CON (R%) 2, COzR%, CON (R) CORS, N (R) ToCOzR®,
N(R)TnNRcost' N(R)TnN(R‘)z, NOz, Ta(haloalquil),

CO,N (R%) 2, COR®, SOR®, o S02N(R%),.



(c) R' es hidrégeno o (CHa),R?;
(d) R® es CON(R’)z, Ar, (CH2)yCO2R, o (CHz)yN(R")z2; y
(e) R es halégeno, CN, oxo, RS, SR®, OR®, N(R%).,

CON{(R®)2, CO.R®, CON(R)COR®, o N(R)TLCO.RS.

35. El método de acuerde con la reivindicacaién 19, en
donde dicho compuesto es seleccionado a partir de

aquelloa listados en cualesquiera de las Tablas 1 y 2.

36. El1 método de acuerdo con la reivindicacién 19, en
donde la enfermedad en los mamiferos es aliviada por

medio de la administracién de un inhibidor de girasa.

37. El método de acuerdo con la reivindicacién 19, en
donde la infeccién bacteriana a ser tratada estd
caracterizada por la presencia de una o mis de las
siguientes: Streptococcus pDneumoniae, Streptococcus
pyrogenes, Enterococcus fecalis, Enterococcus faecium,
Klebsiella pneumoniae, Enterobacter sps. Proteus sps.
Pgeudomonas aeruginosa, E. coll, Serratia marcesens, S.

aureus, o Coag. Neg. Staph.

38. El método de acuerdo con la reivindicacién 19, en
donde la infeccién bacteriana a ser tratada es
seleccionada a partir de una o més de las siguientes:
infecciones del tracto uranario, neumonia, prostatitis,
infecciones de la piel y de tejido blando, infecciones
intra-abdominales, o anfecciones de pacientes

neutropénicos febriles.

13



39. El método de acuerdo con la reivindicacién 19 que
ademas comprende la etapa de administrar a dicho paciente
un agente terapéutico adicional ya sea como parte de una
forma de dosificacién miltiple junto con dicho compuesto,

o como una forma de dosificacién separada.

40. El1 método de acuerdo con la reavindicacién 19 que
ademads comprende la etapa de administrar a dicho paciente
un agente gque i1ncrementa la susceptibilidad de 1los

organismos bacterlanos a los antibiétaicos.

41. Un compuesto de férmula IIa o IIb:

R" o R
IZIa Id

0 un derivado o profarmaco farmacéuticamente aceptable de

los mismos, en donde:

W es nitrégeno o CR%;

R* es selecclonado a partir de hidrégeno, halégeno, -CF,,
R’, -OR?’, o -N(R");;

R! es un anillo arilo o heteroarilo, en donde dicho

anillo se encuentra opcionalmente substituido por

Pt



hasta cuatro R?; en donde un substituyente R? en 1la
posicién orto de R' tomado junto con R? puede formar un
anillo fusionado de 5-8 miembros, insaturado o
parclalmente 1insaturado, opcionalmente substituido,
que tiene 0-2 hetero&tomos en el anillo seleccionados
a partir de nitrégeno, oxigeno, o azufre;

y R' son cada uno independientemente seleccionados a
partir de R®, halégeno, CN, SR®, OR®, N{(R®)z, NRCOsRS,
NRCON(R®)2, CON(R®)2, NRCOR®, NRN(R®);, COR®, CORS,
cocoR®, SO,R®, SO;N(R®)2, o NRSO:R®; o R?® y R?) son
tomados juntos para formar un anillo fusionado de 5-8
miembros, insaturado o ©parcialmente insaturado,
cpcionalmente substituido, que contiene 0-2
heterodtomos en el anillo seleccionados a partir de
nitrégeno, oxigeno, o azufre;

es seleccionado a partir de R®, CON(RS), COR®, CO.RS,

COCOR®, SO;R®, SON(R®)2, o (CH:),R*;

y es 1-6;

Ar

cada R® es independientemente seleccionado a partir de R

es un anillo heteroarilo, heterociclilo, o
carbociclilo, de cinco miembros, en donde dicho anillo
se encuentra opcionalmente substituido por hasta tres
substituyentes seleccionados a partlr de 0X0,
halégeno, CN, NOz, R, OR®, NHR®, NHCOR!, NHCONHR',
cor®, CONHR®, SO,R®, NHSO:NHR® o SO.NHR%;

7
0 un grupo opcionalmente substituido seleccionado a
partar de alcoxi, hidroxialgquilo, heterociclilo,

heterociclilalquilo, arilo, aralquilo, aralcoxi,



ariloxialquilo, heteroarilo, heteroaralquilo,

heteroaralcoxi, o hetercarailoxialquilo;

cada R’ es independientemente seleccionado a partir de

hidrégeno o un grupeo alifatico opclonalmente
substitulido, que tlene de uno a seis carbonos, o dos
R’ en el mismo nitrégeno tomados junto con el
nitrégenc opclonalmente forman un anillo heterociclico
de cuatro a seis miembros, saturado o insaturado, que
tiene de uno a tres heteroédtomos;

es un grupo alifatico C;-C,, en donde dos R® en
posiciones adyacentes de Ar, o un anillo arile o
hetercarilo, pueden ser tomados junto con sus &Atomos
intervinientes para formar un anillo fusionado de tres

a sels miembros;

cada R’ es independientemente seleccionado a partir de

oxo, halégeno, CN, NOz, T,(haloalquilo), R®, SR®, ORS,
OR®, N(R®)z, CON(R®)2, CON(R)COR®, COR®, CO,R®, CO;N(R®),,
COCOR®, SO;R®, SO,N(R®)2, N(R)Ta.CO:R®, N(R)T.CON(RF)2,
N (R) TuN (RS)2, N(R)T,NRCOsR®, N(R)T,NRCON(RS)z, N(R)T.CORS,
N (R) ToNRCOR®, N(R)TnSO:N(R%)2, N{R)T.SOR®, T,PO(OR")2,

T.OPO(OR’)2, T.SP(OR?)2, T.PO(OR’)2, o T NPO(OR’)2;

cada Q es un alquilo ramificado o recto,

independientemente seleccionado entre C;-Cj;

T es seleccionado a partir de —Q- o -Qu-CH(Qw-R%)-; ¥y

cada m y n son i1independientemente seleccionados a partar

de cero o uno.



42. El1 compuesto de acuerdo con la reivaindicacién 41, en
donde dicho compuesto tiene una o méAs caracteristicas
selecclionadas a partir del grupo que consiste da:
(a) R! es un anillo arilo o heteroarilo
opcionalmente substituido;
(b R®* y R' son cada uno independientemente
seleccionados a partir de halégeno, CN, CO:R%,
ORS, o RS; y
{c) R® es halégeno, CN, oxo, R®, SR®, OR®, N(R),,
CON(R®) 2, COzR, CON (R) COR®, N (R) ToCO2RS,
N (R) T.NRCOzR®, N(R)T.N(R®)z, NO;, Ta(haloalquil),

COzN{R%)2, COR®, SO.R®, o S0.N(R®),.

43. El compuesto de acuerdo con la reivindicaclén 42, en
donde:
(a) R® es un anillo ariloc o heteroarilo
opcionalmente substituido;
(b) R® y R* son cada uno independientemente
seleccionados a partir de halégeno, CN, CO;RS,
OR®, o RS; y
(c) R® es halégeno, CN, oxo, RS, SR®, ORS, N(R%),,
CON (R®) 2, CO.R®, CON (R) COR®, N (R) T.CO2RS,
N (R) T.NRCO2R®, N(R)T.N(R®)2, NOz, Tn(haloalquil)},

CO,N (R%);, COR®, SO.R®, o SO0:N(R®),.

44, El compuesto de acuerdo con la reivindicacién 42, en
donde dicho compuesto tiene una o© mds caracteristicas

seleccionadas a partir del grupo que consiste de:

>



(a)

(b)

(c)
(d)

(e)

Rl es un anille opclionalmente substituido
seleccionado a partir de fenilo, 2-piridilo, 3-
piridilo, 4-piridilo, tienilo, pirimidilo,
imidazol-l-ilo, aimidazol-2~ilo, pairazol-l-ilo,
amino-pirimidinilo, quinolinilo,
aminobenzimidazol, o indolilo;

R?® es thidrégenc, alcoxi, aminoalquilo, o
halégeno;

R’ es hidrégeno, alcoxi, aralcoxi, o halégeno;
R' es hidrégeno o (CHy),R*; y

R® es halégeno, CN, oxo, R®, SR®, OR®, N(R®),,

CON(R®),, CO.R®, CON(R)COR®, o N(R)T,COs;R®.

El compuesto de acuerdo con la reivindicacién 44, en

45,
donde:
(a)
(b}
(c)
(d)
(e)
46.

R! es un anillo opcionalmente substituido
selecclionado a partir de fenilo, 2-piridilo, 3-
piridilo, 4-pairidilo, tienilo, pirimidilo,
amidazol-1-ilo, imidazol-2-1lo, parazol-l-ilo,
amino~-pirimidinilo, quinolinilo,
aminobenzimidazol, o indolilo;

R? es hidrégeno, alcoxi, aminoalquilo, o
halégeno;

R? es hidrégeno, alcoxi, aralcoxi, o halégeno;
R' es hidrégeno o (CHz),R?%; y

R? es halégeno, CN, oxo, RS, SR%, ORS, N(RS),,

CON(R®),, CO:R®, CON(R)COR®, o N(R)TLCO.R®.

Un compuesto de férmula IITa ¢ IIIb:



N7y N
A A
Rt R®
Q
IITa IIYb

o un derivado o profarmaco farmacéuticamente aceptable de

los mismos, en donde:

W es nitrégeno o CR%;

RI

es seleccionado a partir de hidrégeno, halégeno, -CFj3,

R’, -OR’, o -N(R")a;

El anillo A se encuentra opcionalmente substituido con

hasta tres R%; en donde cuando un substituyente R® se
encuentra en la posicién orto del anillo A, dicho
substituyente R? puede ser tomado junto con R? para
formar un anillo de 5-7 miembros, opcionalmente
substituido, que contiene 0-2 hetercdtomos en el
anillo seleccionados a partir de nitrégeno, oxigeno o
azufre;

y R? son cada uno independientemente seleccionados a
partir de RS, halégeno, CN, SR®, ORY, N({(RS)z, NRCO:RS,
NRCON (R)2, CON(R%)2, NRCOR®, NRN(R®)2, COR®, CO:RS,
COCOR®, SOR®>, SO:N(R®)2, © NRSO;R®>; o R* y R® son
tomados junteos para formar un anillo de 5-8 miembros
fusionado, insaturado o parcialmente insaturado,

opcionalmente substituido, que contiene 0-2

|3}5



R‘

heterodtomos en el anillo seleccionados a partir de
nitrégeno, oxigeno o azufre;
es seleccionado a partir de RS, CON(R®), CORS, CO3RS,

COCOR®, SO,R®, SO:N(R®)2, o (CH;),R%;

y es 1-6;

R5

Ar

es seleccionado a partir de R’, Ar, COAr, CON(R’)Ar,
(CHz) yCOzR, (CHz) N(R")2, C(=NRY)-N(R")3, C(=NR!®)-NRCOR,
C(=S)-N(R")2, CON(R")2, COR, SO:R, o SO:N(R’)a;

es un anillo heteroarilo, heterociclilo, o
carbociclilo de 5 miembros, en donde dicho anillo se
encuentra opcionalmente substituido por hasta tres
substituyentes seleccionados a partir de oxo,
halégeno, CN, NOz, R®, OR?, NHRY!, NHCOR®, NHCONHR®,

COR®, CONHR®!, sSO;R", NHSO,NHR® o SO,NHR®;

cada R® es independientemente seleccionado a partir de R’

©0 un grupo opcionalmente substituido seleccionado a
partir de alcoxi, hidroxialquilo, heterociclilo,
heterociclilalquilo, arilo, aralquilo, aralcoxi,
ariloxialquilo, heteroarilo, hetercaralquilo,

heteroaralcoxl, o hetercarailoxialgquilo;

cada R’ es independientemente seleccionado a partir de

hidrégeno o un grupo alifitico opcionalmente
substituido que tiene de uno a seis carbonos, o dos R’
en el mismo nitrédgeno tomados junto con el nitrégeno
opcionalmente forman un anillo heterociclico de cuatro
a seis miembros, saturado o 1lnsaturado, que tiene de
unc a tres heterodtomos;

es un grupo alifidtico C;-C,, en donde dos R® en

posiciones adyacentes de Ar, o un anillo arilo o
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heteroarilo, pueden ser tomadosa junto con sus Atomos
antervinientes para formar un anillo fusionado de tres
a sels miembros;

cada R’ es independientemente seleccionado a partair de
oxo, halégeno, CN, N0z, T.(haloalquilo), RS, SRS, ORS,
OR®, N(RS)2, CON(R®);, CON(R)COR®, COR®, CO.R®, CO;N(R®),,
COCOR®, SOzR®, SON(R%)z;, N(R)T,CO;R®, N(R)T.CON(R®),,
N(R)TaN(R®)2, N(R)TZNRCO,RS, N(R)T,NRCON(R®)2, N{R)TaCORS,
N(R)T:NRCOR®, N(R)TnSO2N(RS)2, N(R)TnSO:R®, T,PO{OR")2,
TaOPO (OR?) 2, TaSP(OR’)2, TaPO(OR’}2, o TANPO(OR')2:

cada Q es un alquilo recto o ramificado
independientemente seleccionado de C,-Cj;

T es seleccionado a partir de -Q- o -Q.-CH(Qu-R?}-;

cada m y n son independientemente seleccionados a partir
de cero © uno;

y R'® es seleccionado a partir de R’ o Ar.

47. El compuesto de acuerdo con la reivindicacién 46, en
donde dicho compuesto tiene una o méAs caracteristicas
seleccionadas a partir del grupo que consiste de:
(a) R2? Y R* son cada uno independientemente
seleccionados a partir de halégeno, CN, CO:RS,
ORS, o RS;
(b) R’ es CO;R, COAr, COR, CON(R")2, Ar, (CHz),CO:R,
o (CHz)yN(R")2; y
{c) R® es halégeno, CN, oxo, R%, SR%, OR®, N(R®)a,
CON (R) 2, COzR®, CON (R) CORS, N (R) T.CO2R®,
N (R) T.NRCOR®, N({R)T.N(R®)2, NO2, Tn{haloalquil),

CO2N (R%) 2, COR®, SO;R®, o SO0;N(RS),.

)



48. El1 compuesto de acuerdo con la reivindicacién 47, en
donde:

(a) R* y R’ son cada uno independientemente
seleccionados a partir de halégeno, CN, COzR®,
oR%, o RS;

(b} R’ es COR, COAr, COR, CON(R’}a, Ar, {CHz),COaR,
o (CHz)yN(R")2; ¥y

(c) R® es halégeno, CN, oxo, R%, SR®, OR®, N(R®),,
CON (R%) 2, COzRS, CON (R) CORS, N (R) TaCO2R®,
N (R) T.NRCOzR®, N(R)T.N(R®)2, NOz, Ta(haloalquil),

CO,N (R5),, COR®, SO,R®, o SO0,N(RY),.

49, El compuesto de acuerdo con la reivindicacién 47, en
donde dicho compuesto tiene una o mAs caracteristicas
seleccionadas a partir del grupo que consiste de:
(a} R?® es hidrégeno, alcoxi, aminocalquilo, o
halégeno;
(b) R® es hidrégeno, alcoxi, aralcoxi, o halégeno;
{c) R' es hidrégeno o (CHz)R%;
(d) R° es CON(R")2, Ar, (CH2)4CO0sR, o (CHa)yN(R')2; ¥y
(e} R® es halégeno, CN, oxo, Rf, SR, ORS, N(R®),,

CON (R%) 2, CO,R®, CON(R)COR®, o N({R)T.CO.RS.

50. El1 compuesto de acuerdo con la reivindicacién 49, en
donde:
(a) R?* es hidrégeno, alcoxi, aminoalquilo, o
halégeno;

(b) R? es hidrégeno, alcoxi, aralcoxi, o halégeno;



(¢) R* es hidrégeno o (CHa) R?;
(d) R° es CON(R")z, Ar, (CH2)yCO:R, o (CHz),N(R")z; y
(e} R’ es halégeno, CN, oxo, R®, SR®, OR®, N(R%),,

CON(R%)2, CO.R®, CON(R)COR®, o N(R)T,COsRS.

S1. Una composicién que comprende un compuesto de
acuerdo con cualesquiera de laa reilvindicaciones 41 a 50;

y un portador farmacéuticamente aceptable.

52. La composicién de acuerdo con la reivindicacién 51,
en donde dicho compuesto es formulado en una manera
farmacéuticamente aceptable para la administracién a un

paciente.

53. La composicidén de acuerdo con la reivindicaciédn S1

que ademds comprende un agente terapéutico adicional.

54. La composicién de acuerdo con la reivaindicacién 52

que ademids comprende un agente terapéutico adicional.

55. La composicidn de acuerdo con la reivindicacidén 51
que ademas comprende un agente que I1ncrementa la
susceptibilidad de los organismos bacterianos a los

antibléticos.

56. La composicidén de acuerdo con la reivindicacién 53
que ademds comprende un agente que incrementa la
susceptibilidad de los organismos bacterianos a los

antibiéticos.
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Applicant’s or ‘s filo referesxe
9% por PoR FURTHER AcTioN Sl o et of i
International sppication No. Tompations filing date (deypmondipesr) | Pricty dea (dppecniiyewr) |
PCT/US 01/ 48855 12/12/2001 15/12/2000
Tntwnationsl Pasot Clastfiotion (IFC) or nationsl classificstion and 1PC
C07D235/30
Applicant

VERTEX PHARMACEUTICALS INCORPORATED et al.

This international preliminary exsmination report hat bem prepared by this Internations] Prefiminary Bramining
! mvmnmummmmmub’

2 This REPORT conisty of a total of 2 sbaets, lodudieg this cover sheet.

This is slsn ANNEXES, Le, shxts of the claims whach have
e o e e g S e
(see Rade 70 16 snd Section 607 of the Adrxmustr! Instructions the PCT).

These mmoexesconsigy af atotsl of _ =~ sheetn

3  ‘This repart cottans indicstions relsting 1o the following lems:
1[X] Basls of tiw report
u[] Prioity
m [X] Nem-establishment of cpinion with regard to novelty, nventive step and industrisl spplicability

v [] Lack of walty of bnvention
“ » »
v[X] n-n:d-?unuﬁ:ma:sm” regard te nowlty, mveztive step or lndustral spplicabliity;
vi[[] Cartsin doouments died
vil [] Curtain defimts in the international spplication
vitl (] Certsin cbervations on the international spplication

[Date of submission of the demsnd Dule of compietian of this repors
12/07/2002 12/03/2003
Nure ol mafling sddress of the IPEA/ Autharized offiosr
Furcpem Pxant Office, P B. 5318 Patentiamn 2 MEYLAERTE H
N HV Rijawilk - Netheriands
Tal. (+31-70) 340-2040
Fax: (+31-70) 340-3016 Tel. (+49-09) 2399 2028

Form PCT/IPEAMO® (cover shaat) P20476 {Octaber 2002)
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INTERNATIONAL PRELIMINARY International applicetion NoPCT/ US 01/ 48855
EXAMINATION REPORT

l.  Baals of the report
The basis of this Intemabonal prehminary examinahon is the applicahon as originally filed

. Non-establishment of opinion with regard to noveity, Inventive step and Industrial
applicabliity

The question of whether the claimed invention appears to be novel, to Involve an

inventive step, or to be industnally applicable has not been the subject of the

internabonal preliminary examinabon In respect of the claims which have not besn

searched (Article 17(2)(a) or (3) and Rule 86 1(e) PCT), see also internatonal search report)

V. Reasoned statement under Rule 66.2(a)(il) with regard to noveity, inventive step or
Industrial appiicablitty

To the extent that the international preliminary exarmination has been carried out (see tem
lil above), the following 18 ponted out:

In light of the documents cited in the Intemational search report, it is considered
that the invention as defined in at least some ofthe claims, which have been the
subject of an intemational search report, does not appear to meet the criterla
mentioned in Articla 33(1) PCT, 1 e does not appear to be novel and/or to involve
an inventive step (ses Intemational search report, in parhicular the documents clted
X and/or Y and corresponding clamm refersnces)

Form PCT/409NE2 (EPO-03-2002) P20758
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From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT
Te
:‘;:;f:_: 1:: P:"“‘" WRITTEN OPINION
p-81675 mumiti= INGEGANGEN
ALTEMAGNE Vossiug & Partner (PCT Ruln 66)
06 Nov 2002
Frst
- Duxix of malkng
[ beest. & (day it fyesr ) 04/11/2002
Applicant’s or sgent’s file refereno REFLY DUE 1700
G 2230 PCT fram the I‘O!! date of mlilh!
Interamrional spplication No. Internationsl fling dace (day/manchiyesr) | Priorkty du (dayjmanthiyaar)
PCT/US 01/ 48855 12/12/2001 15/12/2000
Internanenal Pxtent Clasification (IPC) or both national clasaficarion sed IPC
C07D235/30

Applicant
VERTEX PHARMACEUTICALS INCORPORATED et al

1 Ttus wrrtien opindon iy the first drawn up by this Internationsl Prefirunary Exammmg Authority
2. This opreon contaums Indecstions relating to the following Itemx:
1 [X] Busis of the opinion
1 [] priary
1t [X] Nopestsblishment of opinion with regard to nowity, iaventive step snd indusrisl spplcabilicy

1v [[] Lak of umty of lnvention

v Roagoned statexment under Rule 662 with regard to noweity, lyven industrinl applioabifity;
m atstions and explanations l.ln:uun.( statement " rve sap or i

Vi [[] Certam documents cied
Vil [[] Certaln defeces in the iternatcnsl application
vl [] Certan charvatzons on the mtwrnationsl spplication
3 The applicant ls herebry bavited to reply to this opinion.
to grant an extension, ses Rule 66.2(d).

How? By cibmm! wrmien , sccompansed, whare sppropri smendments, according 1o Rule 663
rwurﬂ;ﬂmm’;ﬂedmmu-mﬂ%?uun 0

Ao For m skditional to submat xendments, we Rude 66.4.
For the exmmner’s ation to contuder smendmants andjor arguments, me Ruls 66450
For sn mformal commumcation with the stammer, s Rule 885

If o reply s Siad, e ntemations] prefiminary sxssunstion report will be extabished on the basls of this opemeon.

4. The finel date by which the International prelminary
m&mu-muwmmaam 15/04./2003

When? Soo the tume limit indested above The applioant mxy, before the explration of that time limit, request this Authoricy

Name and maihng sidress of the [PRA/ Authonzed officer
&tmnpmom:.naum-nz Exsrmer
N HY Ripwk - Nethesimds - i =
Tel. (+31-79) 340 nm‘u ext=ztion of tme Bmits)
Fax {+31-70) 340-301 (+49-89) 2399 228

"Form PCI/IPEAJDS (cover sheet) (march 2007)
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WRITTEN OPINION international application NoPCT/US 01/ 48855

Basis of the opinion

The basis of this wntten opinion 1s the application as ongmally filed

Non-establishment of opinlon with regard to novelty, Inventive step and Industrial
applicabliity

The question of whether the clasmed Invention appears to be novel, to involve an

inventive step, or to be industnally applicable has not been and will not be the subject

of the ntematcnal preliminary examination m respect of the claims which have not been
searched (Article 17(2)(a) or (3) and Rule 66 1(e) PCT, see also intemabonal search report)

Reasoned statement under Rule 68 2(a)(ll) with regard to novelty, inventive step or
Industrial applicablilty .

To the extent that the international preliminary examination has been camed out (see tem
(Il above), the following is pointed out

In hght of the documents cited in the intemational search report, it is consiiered that the
invention as defined in at least some of the claims, which have been the subject of an
ntemabonal search report, does not appear to mest the cntena menhoned in Arbcle 33(1)

PCT, | @ does not appear to be novel and/or to involve an inventve step (see intemational
search report, in particuiar the documents cited X and/or Y and corresponding claim references),

If amendments are filed, the applicant should comply with the requirements of Rule 66 8
PCT and indicate the basis of the amendments in the documents of the application as
onginally filed (Article 34 (2) (b) PCT) atherwise these amendments may not be taken

into consideration for the establishment of the mternational preliminary examsnation report
The attention of the apphcant ls drawn to the fact that if the application contains

an u:gecessanj plurality of independent claims, no examination of any of the clams will be
camed out

Should the applicant decide to request detailed substantive examination, then an
intemnational preliminary examination report will normally be established directly
Exceph:gally the examiner may draw up a second wrntten opimon, should this be explicitly
request

Form PCT/408AE2 (EPO-03-2002) P20725
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(12} INTERNATIONAL AFPLICATION PUBLISHED UNDER THE PATENT COOFERATION TRRATY (1a%t]]

P

(19) World Intellectus] Property Organtzation (R HDARN
oS
(13) Internstional Publiestion Date (10) International Peblication Namber
8 August 2002 (08.08.2002) PCT WO 02/060879 A2
_#
{S1) Interuationat Patent Classifieation’ CO7D 235/30, MA 02174 (US). BADIA, Michael [US/US], 20 Meadow-
26398 JO/09 41304, AGLK 31700, 31/4184, 31/4439, brook Rosd, Bedford, MA 01730 (US). TRUDEAU, Mar-
117500, 3137, 3144709, 31/55, 31/5377, 31423, 45006, tia [CA/USE; 163 Marimack Mesdows, Tewksbary, MA

AGIP 11N / 01875 (US).

(21) Internancasl Application Nember:  PCTUSON4gass Y (M) d“"" I:..T?omw-mmy 5::.'::':::;: ”m' m""l'm"“’"i;
USs
(22) Internations) Fillag Date s
12 December 2001 (12 1220013  (81) Desigmnted States (national) AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BQ, BR, BY, BZ, CA, CH,CN, GD.CR, CU,
(25) Fillvg Louguage Englsh CZ, DE, DK, DM, DZ, EC, FR, ES, F1, GB, GD, GR, GH,
GM,HR,HU,ID, IL, N, IS, JP. KR, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,

(26) Pubiication Langeage: Engluh MX, MZ, NO, NZ, PH, PL, PT, RO, RU, SD, SE, S0, SI,
SK, 5L, TJ, TM, TR, TT. TZ, UA, UG, US, UZ, VN, YU,
(30) Presrity Data / ZA, ZW
HOMSALI IS December 2000 (15 12000)  US
OS2 13 Murch 2001 {13.032001) US (84) Desigrated States (egiona) ARIPO paient (GH, GM,
A T
(71) Applennt Jor il designated Siates except US): VERTEX patent (AM, -KG, » 1,
PHARMACEUTICALS INCORPORATED [US/US), Buropean patent (AT, BB, CH, CY, DR, DK, ES, F1, FR,
Patent Poyurtment 130 Waverly Sireet, Cambndge, MA GB, GR, IR, IT, LU, MC, NL. FT, SE, TR), OAFI paten:
021 W-4242 (IS g{:l:' %%}a CM, GA, GN, GQ. GW, ML, MR,
(72) Iwveators. and / Published.
(75) Inventer/Appheants (for US onlyy> GRILLOT, Aooe- —  without international search report and (0 be republished

Laare JERAISE 91 Repent Stnect 43R, Cambnidge, MA e that repor:
02140 (1% CHARIFSON, Paul JUS/USE; 7 D.mmnnlé “pon mostpt of

Drve Fruminghum MA 01701 (US). STAMOS, Dean ¥ For two-lstter codes and other abbvewniations, refar to the “"Guld-
JUSIS] B2 Jay Dove Fruminghum, MA 01701 (US).  ance Noter on Codes and Abbweviations™ appearing af the began-
LIAO, Vmsheng [CDAUIS] 54 Sprng Stneet, Lexington, /mg of each regular lssue of the PCT Goxsile,

(54) Title GYRASE INHIBITORS AND USES THEREOF

{57) Abstract. The prescnl invention relsies to compounds of the farmula I or a pharmaceutically scceptable derivative or prodrug
thereaf The compounds are useful as inhibitors of bacterial pyrese activity The present invennon also relates to methods for treating
bacienal infechons 1n mammals. The present invention also reistes 10 methods for decreasing bacterial quantity 1n a biologreal
smmple.

WO 02/060879 A2
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From Sw INTERNATIONAL SEARCHING AUTHORITY

To:

YERTEX PHARMACEUTICALS INC.
Attn. Robidoux, Andrea

s

i b UG LAY NP ,4-'3

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT
OR THE DECLARATION

130 Waverly Street
Cambridge, MA 02139-4242

UNITED STATES OF AMERICA (PCT Rule 44.1)

Deto of maling
(aqeimonth/year) 25/10/2002

Appicante or agants fla reference

YERTEX PHARMACEUTICALS INCORPORATED

VP100-128 FOR FURTHER ACTION  Ses paragraphs 1 and 4 betow
intemational appiication No. inmmational fiing date

PCT/US 01/ 48855 (dpinantimed  12/12/2001

Applicant

1 [X] T apptcant is hareby noffied that the intemeational Search Repcet has bean estabiishad and ls tranamitied herewit.

Fillng of amendments and stelement under Ariicls 18
The appicant is eniitied, if he so wishes, b amend the cinims of i International Appiication (sse Rule 48):

whan? The time Emit for flling such anendmeants is normally 2 months trom the dade of wansmiitsl of the
intemational Search Repart; however, for more dotade. 896 the notes on The accompanying sheet.

Where? Directly o the Inlomational Bureau of WIPO
34, chemin dea Colombettes
1211 Ganeva 2), Gwitzeriand
Faschmile No  {41-22) 740.14 .35

For mare detaliad Instrustions, 99 e Nolee on tha accompenying sheet.

2 Tha agpicant is hereby notied that no Intemational Search Fspart wii be eslabiished and that the declanation undar
Articie 17¢2){s) © that effect is tRaamitiad harewith.

. [ ] with mgard o the protest againet peyment of (an) acditonsl faals) undar Ruls 4D.2, the sppicant is notied het:

D the protest iInpether with the dacision tharsen has besn tenamiliad 1o the inkemaiional Buregu ingether with the
spplicants maquest to forward the texts of both the protest and the dacision therean 1o the designated OMcea.

[1] no cecision has baen made yet an the protest; the appliownt will be nolfled &8 800N &8  decision |s made.

4 Fuwtwr stion{s) The appiicant ls remindad of the lolowing:

Shortly afiar 18 manths from the priority dats, the international appiication wil bo published by the inlemational Bureau
It the applicant wishas 10 avold or postpone publicadion, a nolics of withdrawal of the inlamational apphication, or of the
priarity claim, must reach the Intemational Bureau as providad in Fuiss 80bis.1 and 80bia3, mspecively, before the
camgpistion of the %echnical preparations for Intemational publication

Within 18 montha from the priority date, a demand for inlemational prefiminary asmination must be fied If the applicant
“thmﬂthﬂmﬂﬂmmﬂl&mﬁMhMﬂh(ﬁmﬂ“n:m

Within 20 mantha from the priority daie, the applicant muet parform tha preacribed acts for aniry Into the national phase
betore sl desigraiad Offices which have not been alacted in the denird or in & inter eleclion within 18 months trom the
priartly dete or could not be elecisd bacause they are not bound by Chapter ||

Nanw and maling adkirass of ihe intlemational Searching Autharity | Authartmd officer
__#Emmm PB 5818 Puntam 2

Sylvia Hermier
Tal (431-70)?:-?0403: 1651 epo s, ¥y

Fer (+31-70) 340-3018

Form PCTABA/Z20 (July 1908)
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NOTES TO FORM PCT/I8A/220

Thase Noies are intended lo give ihe basle insinctions sancaming the Eling ol amencimenis under astisle 19. The
i e S e o e e i e
detalied inlormalion, ses also the PCT Guilde, a publiostion of

In theas Noles, “Asticle”, "Fuls”, andd "Sseslion” meier io theprovisions of the PCT, tha PCT Reguislions and the PCT
Adminkirsiive Instrustions respastively

The applicart ham, afier having recelved the inlsmational search repert, one opportunily to amend the dlaims of the
MIMM&WM.“IM‘I'W—#M
deseriplon and amendad during the inlemational axamningiion them b wuslly
mn-dhhmﬂ_;‘:hﬂmuﬂhhli_ﬂﬂ-glg ﬂ-lv-hhlﬂ'bhpﬁ-l
far the purposss of provisional prolsclion or has arsther easen ior amanding the cleims balors inlemational piniostion.

§

Under Article 19, anly the clsime may ba amernded,

During the inlemalional phass, the daivm may also be amendad (or urther smendad] under Article 34 belore
the intamational Preliminery Examining Autharly The descriplion and drawings be emended under
Adlisls 34 balare the Infermational Examining Authorlly ey only

mﬂmhmm-munmmmp-mmma
or, whare sppiissble, Arlicle

Within 2 months from the dale of irsnemilial of tha mismationsl ssarch report ar 18 mandh from the priorlly
date, whichever lime Smik expires laier & vhould be roted, however, that the amendmarts will ba aonsidered
- been mosived on e B thay are ressived by the Intamational Buresu sfter the sxpiration of the
“‘1ruumnmdhmmhmm

The anendmenis b Sed with the intemnationsl Guresu and not with the regelving Ofios or the
.I-nlind&ldmi-w Authorly (Ruls 48.2). “

Whare a demand for inlemalisnal preminary weaminalion has bewn fs fied, aas balow.

H-br-ﬂ'mcmnlhddm.hyﬂ‘ﬂwn-' new claima or by amending the st of
ene or more of the dsims as Sed.

A replacement shesl must be submiited for esch shest of the daima whigh, on sscount of an amendment or
smeyvimeria, difiemn from the sheet originally fiad.

MhﬂmMm;rxuul-:Mhrgrdhhdbu_:hlﬂ::’
cannelied, no rerasvbaring other claims Is recgired, omes where olams and rereambered, st
e rernarhered sonsetulively (Adminisirative insirucions, Sestion 205(b)).

Tha aspiredinants sust e mnds in the language in which te inlernelionsd epplisstion is 46 be published.

What doocwsents mustmey ascompany the amendments?
Laiter (Bection S05(b)):
The smendments must be subsnitisd with e letier

The lsitar will not be publishad with the intemalional appllestion and the snendad daime i should nol be
vonhaed wilh the “Statwment under Articls 16(1)" (see bulowr, under “Stalement under Artiole 18(1)").

Tha lutter must be in al the sholos of the However, ¥ of
e T L e e e
s Franch, the istter must be in French.

Nutas to Form PCTABAR2D (it shast) (e ary 1994)
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NOTES TO FORM PCTASA/220 (continued)

i

lntior must indioats the dfierences belween the olaims as fiad and the elaims as amensiad. & must, in
partiouler, inclssie, In conneslion with each slzim sppearng In the nismalional appiostion (i baing undarstood
slaniingl Incloslinny. eoneeming asveral oleima mey be grouped) whether

the claim bs unchanged;

the alaim Is cancelied;

the claim s new,

he claim repiases one er mors cieme & fled,

the glaim l» the result of the diviaion of a slaim as Bed.

The following ssanpies Iusiraia the e in whish asendasents must be axpisined In the
sosompawying lelier

1 m originally there were 48 dlarms and after amendment of some clesne ther are 51}
1 hﬂ.:i.ﬂ.“ﬁ,ﬂbﬂ#h-uﬁﬂ-“hmu
claime 30, 33 snd 36 unchangad, new olaima 46 io 51 adeled *

2 m thave ware 15 claime arvd afier smersimant of ol claims there are 111
1 io 15 repleced by smandad claive 1 to 11 *

3 mmuml--um arul the amandmenis conaist in canoeliing some alebvs and in adding

ﬁ-ihlﬂi‘mm?hﬂ-ﬁ_dﬁu‘l& 18 and 17 acidod.” or
“Claims 7 s 13 eanceliad; now alainw 15, 18 and 17 achied; all ather alsime unchanged *

4. [Whare variowus kinds of smendmenis sre made}
*Claine 1-10 claime 110 13, 1llll1!-ﬂd:ﬂ-".15-duqil-li!-utd
claim 14; olaim 17 Mdﬁmﬁ.illﬂﬁ'_dﬁnﬂ

"Btabaeont urwier mrticle 19(1)" (Rule 40.4)
Ths snandments may be scoompanied by a ststament axpisining the amendimanis and indealing any impast

thet such amendmenis have an the andthe oarmct be amended under
rriy might an the destvipion drawings (whish

Tha sislement will e published wilh the intemational applissiien and the amandad olebma.
R st ba In the language in which the internafional apppiicaiios ls i be published,
R rmnt be brisf, not sxoeeding 500 words H in English or I irarmisied inlo English

& alvould nat be eonfused with and doss not replacs the lelter indicsling the differences belwean the clalne
un fliad and as smendad. R must be Bed en & separsle sheet and st e ldentiled s such by a heading,
Mwlﬂ-hu—bmmhﬁ'lm).'

mhﬁ“hbﬁ“u;“ﬁ“ﬂhhmw
rapart mxy be made only in cormeciion with an amendment of

Consegtence I & demand for intersations preliminesy sxamingtion has airsady beoen fllad

Iﬂdhhdﬁ‘wmmm 19, a demand for inemational preliminary sxammalion
has aiready besn submiitad, the sppiicant must preferably, Ihmhd"hm-ﬁh
Mmmm--qd-hm e nlenational Prelimingry Examining
Autivwily (sus Fade 82 2(a), fewt santenes).

Caassguence with regard to transiilion of the intwrmalional appication for eatry inin the national phwee
The appliicsn’s sttention ia drasm (o the Iact that, where upon inio the national phane, & tramalsfion of the
olairm an amencied under Astiole 19 may have e be henished 1 c;—.iﬁdd,.
w ackiltion io, the ranslation of the claims as Sled.

For further detalls on ifw requirements of sach designaiedisivaled Office, see Volums I of e PCT Applloant’s

Notea to Form PCTABAZR20 (second sheet) (lanuary 1904)
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INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

[ Applcants or agants fie reference "FOR FURTHER ve Notification of Transmitial of inamational Search Raport
PCT/ISA220) as well aa, where agpicalis, iem 5 below
VP100-128 acon ™" s
inlsmational appication No. Intarnational fling Gate (demongivysar] | (Eariest) Priorly D (dymontyess]
PCT/US 01/ 48855 12/1272001 15/12/2000
Applicant

VERTEX PHARMACEUTICALS INCORPORATED

This intemalional Saerch Raport has been prepared by this inlemational Searching Authority and ia tranamitiad o the appicant
according o Article 18 A capy I being tansmitied fo the tmemational Bursau

This intemational Seerch Fegertconsistaclatoiiof___ § sheetn
It ia sdeo accompanied by a eopy of sach prior art documant cied in this report.

1 Basis of the report
& With regard 1o the language, the intsrational search was cesvied out on the basis of the inlsmational application In the
ianguaags in which it wes fied, uniess otharwise indicaind under this kam
D tha iInlarmnational seanch was carad out on the basls of a iransiation of the Inlemational eppiication furnished  this
Autharity (Ruie 23.1(b))

b With regard to any nucleofide and/or amine acld saquence diaciosad in the inlsmational appiication, the intamational search
was camied out on the basia of the ssguence Bsting

cantained In he inemational epplication in writen form

flied together with the Intemational appication in compuler readable form
fumished subsequantly to this Authority in writian form

fumished subsequently to this Authority in computar reaciia form

the statement that the subssquently fumished writhen secuence lisng does not go beyond the disclosure In the
intemational appication as fied has been fumished.

2
%

Corinin claims wars found unesasrchable {Bes Bax 1)
Unity of invention Is lacking (see Box ).

O3 O 00000

4 With regand 1o the title,
[[] thewextis approved as submitied by the applicant.
[X] thetext has heen established by this Authortty 1o read as folows.
BACTERIAL GYRASE INHIBITORS AND USES THEREOF

§. 'With regard i the abstract,

the t8xd Is approved as submitind by the applicant.
ummmmmmmmmm.mumanwnhm The applicam may,

within one month from the dale of malling of this International esarch report, submit commants i this Authartty
6. The figure of tha drewings © be published with the abstract Is Figure No -_—
[0 =saxgesedby e epplcant [X] wone ofthe agures.

[} bacause e appicant talled 1o supgeet a igure
[] bacause tis figure better chesacterizes the invention

the etxtement that the inlormation recarded in Compuber raadahis fam s kientical to the writn sequence Bsting has been

Form PCTASA/210 (first sheat) (July 1838)
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| PCT/US 01/48855

A CLASBIRCA

According 10 Intesrstional Patenl Claseification (IPC) or 1o both netional claseiication end IPC

TION OF BATTER
IPC 7 0070235750 C07D263/58 CO7D403/04 CO7D413/04 A61K31/00
A61K31/4184 A61K31/4439 A61K31/506 A61K31/437 A61K31/4709
AG1K31/55  A61K31/5377 A61K31/423 A61K45/06  A61P31/04

B. MELDS SEARCHED

Minkvem documaniafion searchad (classiicafion Systom Jolowed by damsiication Symbok)
IPC 7 CO7D A6IK

Dooumaristion ssarchad other lhan minimum docmanisiion 1o the adont That such documests are included I the fiekis searched

Elsctronic deta base constited during the intamational sasych (name of dels hase and, whee practicsl, sserch lems used)
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I.2

Present claims 1-16, 18-34, 36-56 relate to compounds and their
therapeutic applications which actually are not well-defined. The use of
the definitions "a pharmaceutically acceptable derivative or prodrug
thereof®, "an agent which increases the susceptibility of bacterial
organisms to antibiotics®, "an inhibitor of gyrase" and "an additional
therapeutic agent® in the present context 1s considered to lead to a lack
of clarity within the meaning of Article 6 PCT. The lack of clarity is
such as to render a meaningful complete search impossible. Consequently,
the search has been restricted to compounds of general formula I,
optionally in combination with the agent which increases the
susceptibility of bacterial organisms to antibiotics which 1s specified
in the description p. 53, 1ine 24 - p. 54, 1ine 2, namely BPI.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT) The applicant
1s advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This 1s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure
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This intsmational Search Raport has not bean established in reapect of cartain claims under Articie 17(2)(e) for e icliowing reasons:

1 m Ciaima Nos.
because they relate to subject matier not required to be searched by this Authority, namaly-
Although claims 1-18 (as far as 1iving organisms are concerned ~ see
description p 52, 1ines 23-31) and claims 19-40 are directed to a method of
treatment of the human/animal body, the search has been carried out and based
on the alleged effects of the compound/composition

2 m mm relats o -mmmmmmmmmumwum
mmﬂmnmnrjhfhllmm”bwmm

see FURTHER INFORMATION sheet PCT/ISA/210

3 D Clnima Nos.
becauses they ars dependent cialms and are not drafisd In aceordance with tha sacand and third esntences of Fule 6.4(a).

Box B Obssrvations where unity of invention s laciking (Continuation of Hem 2 of first sheet)

This Intemational Searching Authority found mutiipis inventions in this iMemational application, as foSows:

1 Dnmmmmmmmpﬂwmmmuhmmmmu
ssarchabie claims.

2 As ol gearchable ciaima could be searched without effort kmtitying an addiional fae, this Authority did not invites paymant
D of any adcitional fee -

3 As only some of the required addiional esarch fess wers imaly paid by tha applicant, this intermnational Search Raport
covers only thoes ctaims for which fees were paid, spacifically claims Noa_

4 No raquirad addlional search fees [ the epplicant. Consequently, this intemations! Saarch Report is
D muumnmmmmmlbmwmm

Remark on Protest Dmmmhnmmmwumm

D No protest accampaniad the paymant of addiional search fess.

Form PCTASA210 (continuation of first sheet (1)) (July 1888)
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GYRASE INHIBITORS AND UBES THEREOF

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims priority to US
Provisional Patent Application 60/256,094 filed Decembar
15, 2000 and US Provisicnal Patent Application 60/275,292
filed March 13, 2001, the contents of which are
incorporated herein by reference.

FIELD OF THE INVENMTTION

This invention is in the faield of medicinal
chemistry and relates to compounds, and pharmaceuntical
compositions thereof, that inhibit bacterial gyrases.
The compounds are useful as inhibitors of bacterial
gyrase activity. The present invention also relates to
wethokis for treating bacterial infections in mammals.
The present invention also relates to methods for
decreasing bacterial quantity in a biological sample.

BACKGROUND OF THE INVENTION
Bacterial resistance to antibiotics has long
baen recognized, and it is today considered to be a
serious worldwide health problem. As & result of
resistance, some bacterial infections are either

difficult to treat with antibiotics or even untreatable.
This problem has become especially serious with the
recent development of multiple drug resistance in certain
strains of bacteria, such as Streptococcus ppneumcniae
(8P), Mycaobacterium tuberculosis, and Enterococcus. The
appearance of vancowmycin resistant enterococcus was
particularly alarming because vancomycin was formerly the
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only effactive antibiotic for treating this infection,
and bad been considered for many infections to be the
drug of *last resort”. While many other drug-resistant
bacteria do not cause life-threatening disease, such as
enterococci, there is the fear that the genes which
induce resistance might spread to more deadly organisms
such as Staphylococcus aureus, where methicillin
resistance is already prevalent (De Clerqg, et al.,
Current Opinion in Anti-infective Investigational Drugs,
1999, 1, 1; Levy, “The Challenge of Antibiotic
Registance”, Sclentific American, March, 1998).

Another concern is how quickly antibiotic
resistance can spread. For example, until the 1960’s 8P
was universally sensitive to penicillin, and in 1987 only
0.02% of the SP strains in the U.S. were resistant.
However, by 1995 it was reported that SP resistance to
penicillin was about seven percent and as high asp 30% in
sone parts of the U.S. (Lewis, FDA Consumey magazine
(Beptember, 1995); Gershman in The Medical Reporter,
1997).

Hospitals, in particular, serve as centers for
the formation and transmission of drug-resistant
organisms. Infections occurring in hospitals, known as
nosocomial infections, are becoming an increasingly
serious problem. Of the two million Americans infected
in hospitals each year, mora than half of these
infections resist at least one antibiotic. The Canter
for Disease Control reported that in 1992, over 13,000
hospital patients died of bacterial infections that were
resistant to antibiotic treatment (Lewis, “The Rise of
Antibiotic-Resistant Infections”, FDA Consumer magazine,
Sept, 199S).
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As a result of the need to combat drug-
resistant bacteria and the increasing failure of the
available drugs, there has been a resurgent interest in
discovering new antibiotics. One attractive strategy for
developing new antibiotice is to inhibit DNA gyrase, a
bacterial enzyme necessary for DNA replication, and
therefore, necessary for bacterial cell growth and
division. Gyrase activity is also associated with events
in DNA transcription, repair and recombination.

Gyrase is one of the topoisomerases, a group of
enzymes which catalyze the interconversion of topological
isomers of DNA (see generally, Kornberg and Baker, DNA
Replication, 24 Ed., Chapter 12, 1992, W.H. Freeman and
Co.; Drlica, Molecular Microbiology., 1992, 6, 425; Drlica
and Zhao, Microbiology and Molecular Biology Reviews,
1997, 61, 377). Gyrase itself controls DNA supercoiling
and relaieves topological stress that occurs when the DMA
strands of a parental duplex are untwisted during the
replication process. Gyrase also catalyzes the
conversion of relaxed, closed circular duplex DNA to a
negatively superhelical form which is more favorable for
recombination. The mechanism of the superceiling
reaction involves the wrapping of gyrase around a region
of the DNA, double gtrand breaking in that region,
passing a second region of the DNA through the break, and
rejoining the broken strands. Such a cleavage mechanism
is characteristic of a type II topoisomerxase. The
supercoiling reaction is driven by the binding of ATP to
gyrase. The ATP is then hydrolyzed during the reaction.
This ATP banding and subsequent hydrolysis cause
conformational changes in the DNA-bound gyrase that are
necessary for its activity. It has also been found that
the level of DNA supercoiling (or relaxation) is

K2y
1SS
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dependent on the ATP/ADP ratio. 1In the absence of ATP,
gyrase is only capable of relaxing supercoiled DMA.

Bacterial DMA gyrase is a 400 kilodalton
protein tetramer consisting of two A (GyrA) and two B
subunits (GyrB). Binding and cleavage of the DMA is
associated with GyrA, whereas ATP is bound and hydrolyzed
by the GyxB protein. GyrB consists of an amino-terminal
domain which has the ATPase activity, and a carboxy-
terminal domain which interacts with GyrA and DNA. By
contrast, eukaryotic type 1I topoiscmerases are
homodimers that can relax negative and positive
supercoils, but cannot introduce negative supercoils.
Ideally, an antibiotic based on the inhibition of
bacterial DMA gyrase would be selective for this enzyme
and be relatively inactive against the eukaryotic type II
topoisomerases.

The widely-used quinolone antibiotics inhibit
bacterial DMA gyrasa. Examples of the gquinolones include
the early compounds such as nalidixic acid and oxolinic
acid, as well as the later, more potent fluoroquinolones
such as norfloxacin, ciprofloxacin, and trovafloxacin.
These cowpounds bind to GyrA and stabllize the cleaved
complex, thus inhibiting overall gyrase function, leading
to cell death. However, drug resistance has also been
recognized as a problem for this class of compounds (WHO
Report, “Use of Quinolones in Food Animals and Potential
Impact on Human Health”, 1998). With the quinolones, as
with other classes of antibiotics, bacteria exposed to
earlier compounds often quickly develop cross-resistance
to more potent compounds in the same class.

There are fewer known inhibitors that bind t
GyrB. Examples include the coumarins, nowvobiocin and
coumermycin Al, cycl thialidine, cinodine, and
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clerocidin. The coumarins have been shown to bind to
GyrB very tightly. For example, novoblocin makes a
network of hydrogen bonds with the protein and several
hydrophobic contacts. While novobiocin and ATP do appear
to bind within the ATP binding site, there is minimal
overlap in the bound orientation of the two compounds.
The overlapping portions are the sugar unit of novobiocin
and the ATP adenine (Maxwell, Trends in Microbiology,
1997, 5, 102).

For coumarin-resistant bacteria, the most
prevalent point mutation is at a surface arginine residue
that binds to the carbonyl of the coumaran ring (Argl3é
in E. coli GyrB). ¥While enzymas with this mmutation show
lower supercoiling and ATPase activity, they are also *
less sensitive to inhibition by coumarin drugs (Maxwell,
Mol. Microbiol., 1993, 9, 681).

Despite being potent 1inhibitors of gyrase
supercoiling, the coumarins have not been widely used as
antibiotics. They are generally not suitable due to
their low permeability in bacteria, eukaryotic toxlcity,
and poor water solubility (Maxwell, Trends in
Micraobiology, 1997, 5, 102). It would be desirablea to
have a new, effective GyrB inhibitor that overcomes these
drawbacks and, preferably, does not rely om binding to
Argl36 for activity. 8Such an inhibitor would be an
attractive antibiotic candidate, without a history of
resietance problems that plague other classes of
antibiotics.

As bacterial resistance to antibiotics has
become an important public health problem, there is a
continuing need to develop newer and more potent
antibiotics. More particularly, there is a need f »
antibiotics that represent a new class of compounds not
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previounaly used to treat bacterial infection. Such
compounds would be particularly useful in treating
nosocomial infections in hospitals where the formation
and transmission of resistant bacterta are becoming
increasingly prevalent.

DESCRIPTION OF THE INVENTION

It has now been found that compounds of this
invention and pharmaceutical compositions thereof are
useful in treating bacterial infections. One embodiwment
of thia invention relates to a method of treating a
bacterial infection in a mammal in need thereof,
compriesing the atep of administering to said mammal a

therapeutically effective amount of a compound of formula
XI:

Al
WA
A
7 4
<
b ¢

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

Z is 0 or N-RY;

W is nitrogen or CR";

R* is selected from hydrogen, halogen, -CF,, R’, -OR’, or
-N(R")a;

R! 18 an aryl or heterocaryl ring, wherein said ring 1s
optionally substituted by up to four R®; whereian an R’
subatituent in the rtho-position of R' taken together
wvith R? may £ mm a fused, unsaturated r partially
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unsaturated, optionally substituted 5-8 membered ring
having 0-2 ring hetercatoms selected from nitrogen,
oxygen, or sulfur;

R? and R’ are each independently selected from RS,
halogen, CW, SR®, OR®, N(R‘);, NRCO,R®*, NRCON(R®)a,

CON (R®),, NMRCOR®, NRN(R®);, COR®, CO,R®, COCOR®, SO;R®,
SON(R®)2, or NRSO;R®; or R? and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring hetercatoms selacted from nitrogen, oxygen, or
sulfur;

R' is selected from R®, CON(R®), COR®, CO.R®, COCOR®, SO.R®,
SO;N (R®)2, or (CHa),R*;

y is 1-6;

R® is selected from R’, Ar, COAr, CON(R’)Ar, (CH;),COaR,
(CH2) N (R7)2, C(=NR'?)-N(R")2, C(=NR'®)-NRCOR,
C(=8)-N(R");, CON(R’)2, COR, SOsR, or SON(R’);;

Axr is a five membered heterocaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
subatituted by up to three subatituents selected from
oxo, halogen, CN, NO2, R", OR®, MHR®, MHCOR', NHCONHR®,
COR", CONHR®, SO,R", NHSO,NHR® oxr EO,NHR';

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, heteroaralkyl,
heterocaralkoxy, or heteroarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
s1x carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms;
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R' is a C1-C, aliphatic group, wherein two R’ on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, halogen, CN,
NO;, Ta(haloalkyl), R®, SR®, OR®, OR®, W(R®)a, CON{(R®)),
CoN (R) COR®, COR®, CO,R®, CON(R®);, COCORS, SO;R®,

S0.M (R%) 3, M(R)ToCO.RY, N(R)T.CON(R®)a, M(R)TM(R%)a,

M (R) T.NRCO:R®, N (R) T-NRCON(R®)3, N(R)T.COR®, N(R)T.NRCOR,
N(R) T.S0;N(R®);, N(R)TaS0;R®, T.PO(OR’}s, T,OPO(OR’)j.
TeSP(OR”)3, ToPO(OR”);, or TNPO(OR")3;

each Q is an independently selected C;-Cy; branched or
straight alkyl;

T is selected from -Q- or -Q,-CH(Q.-R*)-;

each m and n are independently selected from zero or one;

and R* is selected from R’ or Ar.

As used herein, the following definitions shall
apply unless otherwise indicated. In addition, unless
otherwise indicated, functional group radicals are
independently selected.

The term “aliphatic” as used berein means
straight-chain, branched or cyclic C,-C;3 hydrocarbons
vhich are completely saturated or which contain one or
more units of unsaturation but which are not aromatic.
For example, suitable aliphatic groups include
substituted or unsubstituted linear, branched or cyclic
alkyl, alkenyl, alkynyl groups and hybrids thereof such
as (cycloalkyl)alkyl, (cycloalkenyl)alkyl or
(cycloalkyl)alkenyl. The terms “alkyl”, “alkoxy”,
“hydroxyalkyl”, “alkoxyalkyl”, and “alkoxycarbonyl”, used
alone r as part f a larger molety includes both
straight and branched chains containing one t twelve
carbonn atoms. The terms “alkenyl®” and “alkynyl” used
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alone or as part of a larger moiety shall include both
straight and branched chains containing two to twelve
carbon atoms. The term “cycloalkyl” used alone or as
part of a larger moiety shall include cyclic C3-Ci3
hydrocarbons which are completely saturated or which
contain one or moxe units of unsaturation, but which are
not aromatic.

The terms “halocalkyl”, “halcalkenyl” and
*haloalkoxy” means alkyl, alkenyl or alkoaxy, as the case
may be, substituted with one or more halogen atoms. The
term “*halogen” means F, Cl, Br, or I.

The term “hetercatom” means N, O, or S8 and
includes any oxidized form of nitrogen and sulfur, and
the quatexnized form of any baaic nitrogen.

The term “carbocycle”, “carbocyclyl”, or
*carbocyclic” as used herein means an aliphatic ring
system having three to fourteen nmembers. The term
*carbocycle”, “carbocyclyl”, or “carbocyclic” whether
saturated or partially unsaturated, also refers to rings
that are optionally substituted. The terms “carbocyclyl”
or “carbocyclic” aleo include aliphatic ringa that are
fused to one or more aromatic or nonaromatic rings, such
ag in a decahydronaphthyl or tetrahydronaphthyl, where
the radical or point of attachment is on the aliphatic
ring.

The term “aryl” used alone or as part of a
larger moiety as in “aralkyl”, “aralkoxy”, or
*aryloxyalkyl”, refers to aromatic ring groups having
five to fourteen uwembers, such as phenyl, benzyl,
phenethyl, l-naphthyl, 2-naphthyl, l-anthracyl and 2-
anthracyl. The term “aryl” als refers to rings that are
optionally substituted. The term *aryl®” may be usad
interchangeably with the term “aryl ring”. “Aryl” als
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includes fused polycyclic aromatic ring systems in which
an aromatic ring is fuped to one or more rings. Examples
include l-naphthyl, 2-naphthyl, l-anthracyl and 2-
anthracyl. Also included within the scope of the term
*aryl”, as it is used herein, is a group in which an
aromatic ring is fused to one or more non-aromatic rings,
such as in a indanyl, phenanthridinyl, or
tetrahydronaphthyl, where the radical or point of
attachment is on the arcmatic ring.

The teru ‘“heterocycle®, “heterocyclyl”, or
*heterocyclic” as used herein includes non-aromatic ring
systems bhaving five to fourteen members, preferably five
to ten, in which one or more ring carbons, preferably ome
to four, are each replaced by a hetercatom such as N, O,
or 8. Examples of heterocyclic rings include 3-1H-
benzimidazol-2-one, (l1-substituted)-2-oxo-benzimidazol-3-
yl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 2-
moxrpholinyl, 3-morpholinyl, 4-morpholinyl, 2-
thiocmorpholinyl, 3-thiomorpholinyl, 4-thiomorpholinyl, 1-
pyrrolidinyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 1-
piperazinyl, 2-piperazioyl, l-piperidinyl, 2-piperidinyl,
3-piperidinyl, 4-piperidinyl, 4-thiazolidinyl,
diazolonyl, N-substituted diazolonyl, 1-phthalimidinyl,
benzoxanyl, benzopyrrolidinyl, benzopiperidinyl,
benzoxolanyl, benzothiolanyl, and benzothianyl. Also
included within the scope of the term “heterocyclyl” or
*heterocyclic”, as it is used herein, is a group in which
a non-arcmatic heterocatom-containing ring is fused to cme
or more aromatic or non-arowatic rings, such as in an
indolinyl, chromanyl, phenanthridinyl, or
tetrahydroquinolinyl, where the radical r point of
attachment is on the non-aromatic heteroatom-containing
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ring. The term “heterocycle”, “heterocyclyl”, or
*heterocyclic” whether saturated or partially
unsaturated, also refexs to rings that are optionally
substituted.

The term “hetercaryl”, used alone or as part of
a larger moiety as in “heteroaralkyl” or
*heteroarylalkoxy”, refers to heterocaromatic ring groups
having five to fourteen members. Examples of heteroaryl
rings include 2-furanyl, 3-furanyl, 3-furazanyl, N-
amidazolyl, 2-imidazolyl, 4-imidazolyl, 5-imidazolyl, 3-
isoxazolyl, 4-isoxazolyl, S-iscxazolyl, 2-oxadiazolyl, S5-
oxadiazolyl, 2-oxazolyl, 4-oxazolyl, S5-oxazolyl, 1-
pyrrolyl, 2-pyrrolyl, 3-pyrrolyl, l-pyrazolyl, 3-
pyrazolyl, 4-pyrazolyl, 2-pyridyl, 3-pyridyl, 4-pyxidyl,
2-pyrimidyl, 4-pyrimidyl, S-pyrimidyl, 3-pyridazinyl, 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 5-tetrarzolyl, 2-
triazolyl, S-triazolyl, 2-thienyl, 3-thienyl, carbazolyl,
benzimidazolyl, benzothienyl, benzofuranyl, indolyl,
quinolinyl, benzotriazolyl, benzothiazolyl,
benzooxazolyl, benzimidazolyl, isoquinolinyl, indolyl,
isoindolyl, acridinyl, or benzoisoxazolyl. Also included
within the acope of the term “hstercaryl”, as it is used
herein, is a group in which a hetercatomic ring is fused
to one or more aromatic or nonaromatic rings where the
radical or point of attachment is on the hetercaromatic
ring. Examples include tetrahydroquinoline,
tetrahydroisogquinoline, and pyrido[3,4-d])pyrimidinyl.
The texm “heteroaryl” also refers to rings that are
optionally substituted. The term *“hetercvaryl” may be
used interchangeably with the term *hatercaryl ring” or
the term “hetercaromatic”.

An aryl (including aralkyl, aralkoxy,
aryloxyalkyl and the like) or heterocaryl (including

\S9
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hetercaralkyl and heterocarylalkoxy and the like) group
may contain one or more substituents. Examples of
suitable substituents on the unsaturated carbon atom of
an aryl, hetercaryl, aralkyl, or heterocaralkyl group
include a halogen, -R°, -OR®, -SR°, 1,2-methylene-dioxy,
1,2-ethylenedioxy, protected OH (such as acyloxy), phenyl
{Ph), substituted Ph, -0(Ph), substituted -0(Ph},
-CH; (Ph), substituted -CH;(Ph), -CH;CH;(Ph), substituted
-CH,CH, (Ph), ~NO;, -CN, -N(R°)a, -NR°C(O)R°, -NR°C(O)N(R");,
-NR°CO,R®, -NR°NR'C(O)R®, -NR"MR'C{O)}M(R®)), ~NR"NR°CO;R°,
-C(0)C(O)R®, -C(O)CHaC(O)R®, -CO;R®, -C(O)R®, -C{Q)N(R®);,
-oC(0)N(R®)3, -85(0)aR®, -80:N(R®)a, -8{0)R°, -NR°SOM(R®),,
-NR°SO;R°, ~C(=8)N(R");, -C(=NH)-N(R°);, -{(CH,),NHC(O)R®,
- {CH,) NHC (0) CH(V-R") (R°) ; wherein R® is H, a substituted
or unsubstituted aliphatic group, an unsubstituted
heteroaryl or heterocyclic ring, phenyl {Ph), substituted
Ph, -0(Ph), substituted -0(Ph), ~-CH;{(Ph), or substituted
-CHa(Ph); y i8 0-6; and V is a linker group. Examples of
substituents on the aliphatic group or the phenyl ring
include amino, alkylamino, dialkylamino, aminocarbomnyl,
halogen, alkyl, alkylaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carboxy, alkoxycarbonyl, alkylcarbonyl,
hydraxy, haloalkoxy, or haloalkyl.

An aliphatic group or a non-aromatic
heterocyclic ring may contain one or more substituents.
Examples of suitable substituents on the saturated carbon
of an aliphatic group or of a non-aromatic heterocyelic
ring include those listed above for the unsaturated
carbon £ an aryl or heteroaryl group and the £ llowing:
=0, =8, =MNHR’, =MN(R');, =N-, =NNHC(O)R', =MMHCO,(alkyl),
=NNHSO, (alkyl), or =NR', where each R' is independently
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selected from hydrogen, an unsubstituted aliphatic group
or a substituted aliphatic group. Examples of
substituents on the aliphatic group include amino,
alkylamino, dialkylamino, aminocarbonyl, halogen, alkyl,
alkylaminocarbonyl, dialkylaminocarbonyl,
alkylaminocarbonyloxy, dialkylaminocarbonyloxy, alkoxy,
nitro, cyano, carbaxy, alkoxycarbonyl, alkylcarbonyl,
hydroxy, haloalkoxy, or haloalkyl.

Suitable substituents on the nitrogen of an
aromatic or non-aromatic heterocyclic ring include -R*,
-N(R")a, -C(O)R’, -CO,R*, -C({O)C(O)R*, -C(Q)CH,C(O)R’,
-S0;R*, -SO,M(R’)3, -C(=8)N(R%)a2, -C(=NH)-N(R*)a, and
~NR'SO;R*; wherein R* is H, an aliphatic group, a
substituted aliphatic group, phenyl (Ph), substituted Ph,
-0{Ph), substituted -O(Ph), CHa(Ph), substituted CHz(Ph),
or an unsubstituted hetercaryl or heterocyclic ring.
Examples of substituents on the aliphatic group or the
phenyl ring include amino, alkylamino, dialkylamino,
aminocarbonyl, halogen, alkyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylaminocarbonyloxy,
dialkylaminocarbonyloxy, alkoxy, nitro, cyano, carboxy,
alkoxycarbonyl, alkylcarbonyl, hydroxy, baloalkoxy, or
haloalkyl.

The term “linker group” or “linker” wmeans an
organic moiety that connects two parts of a compound.
Linkers are typically comprised of an atom such as oxygen
or sulfur, a unit such as -NH-, ~CH-, -C{0)-, -C(O)NH-,
or a chain of atoms, such as an alkylidene chain. The
molecular mass of a linker is typically in the range of
about 14 to 200. Examples of linkers include a saturated
or unsaturated C,.¢ alkylidene chain which is optionally
substituted, and wherein one r two saturated carbons £
the chain are optionally replaced by -C(0)-, -C(0}cC(0)-,
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-CONH-, -CONHNH-, -CO;-, -0OC{0)-, -NHCO,-, -0-, -NHCOMH-,
-OC{O)NH-, -NHNH-~, -NHCO-, -8-, -80-, -80,-, -MH-,
-SO;NH-, or -NHSO;-.

The term “alkylidene chain” refers to an
optionally substituted, straight or branched carbon chain
that may be fully saturated or have one or more units of
unsaturation. The optional substituents are as described
above for an aliphatic group.

A combination of substituents or variables is
permigsible only if such a combination results in a
stable or chemically feasible compound. A stable
compound or chemically feasible compound is one that is
not substantially altered when kept at a temperature of
40 °C or less, in the absence of moisture or other
chemically reactive conditions, for at least a week.

It will be apparent to one pkilled in the art
that certain compounds of this invention may exist in
tautomeric forms, all such tautomeric forms of the
compounds being within the scope of the invention.

Unless otherwise stated, structures depicted
herein are also meant to include all stereochemical forms
of the structure; i.e., the R and 8 configurations for
each asymmetric center. Therefore, single stereochemical
isomers as well as enantiomeric and diastereomeric
mixtures of the present compounds are within the scope of
the invention. Unless otherwise stated, structures
depicted herein are also meant to include compounds which
differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the
present structures except for the replacement of a
hydrogen by a deuterium or tritium, or the replacement £
a carbon by a ¥C- or “c-enriched carbon are within the
scope of this invention.
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One preferred embodiment of this invention
relates to a mathod of treating a bacterial infection in
a mammal in need thereof, comprising the step of
administering to said mammal a therapeutically effective
amount of a compound having the formula Ia or Ib:

1 n‘l
R? R?
R R*
HNH‘R'
i s or R
In Ib

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein R!, R?, R’, R*, and R® are ap described
above.

Examples of preferred R' include optionally
substituted phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyriwmidyl, imidazol-1-yl, imidazol-2-yl,
pyrazol-l-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, and indolyl. Preferred R, if
present, on tha R! aryl or hetercaryl ring include
halogen, CN, oxo, R®, SR®, OR®, N(RS);, COM(R®),, CO.R®,
CON(R) COR®, N(R)T.COR®, N(R)T.NRCOR®, M(R)T:M(R®)2, MO,
T,(haloalkyl), CO.M(R®),, COR®, SO:R®, or SO.N(R®),. Examples
of such R® groups include, but are not limited to, pyrrol-
2,5~dicne, NR;, OR, CO,H, NO;, OH, NHCOR, NHCO:R,

NHCH,CO;R, NH(CH,)NHCO;R, CHJCO;R, CFy, BO;R,
NHCH (CH,OH) CO;H, N-SO:Me-piperidinyl, SMe, NH(CH,),NH,, and
piperidinyl.

Preferred R? and R’ groups include halogen, CN,
CO,R®, OR®, and RS. Examples of preferred R® groups

]
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include Br, F, Cl, COOH, CN, OMe, methyl, ethyl, t-butyl,
CPFy, OH, and OBn.

Examples of preferred R® include CO,(aliphatic),
C(=MH) -NH,, and COM(R’), such as CO{piperidin-1-yl),
CONHEt, CONHMe, CONH(cyclopropyl), CONH(isopropyl),

CONH (propyl), CONH{pyrrolidinyl), CO;Et, and COzMe.

Preferred compounds of formula Ia and Ib
include those having one or more, or most preferably all,
of the features selected from the group consisting of:

(a) R* is an optionally substituted aryl or
heteroaryl ring;

(b) R? and R? are each independently selected from
halogen, CN, CO.R®, OR®*, or R%;

(c) R® is CO;R, COAr, COR, CON(R’);, Ar, (CH;),CO.R, or

(CH,;) N (R");; and

(d) R® is halogen, CN, oxo, R®, SR®, OR®, N(R%)a,
CON (R®);, CO,R®, CON(R)COR®, N(R)T.COR®,
M (R) THMRCO.R®, N(R)TM(R®);, NOa, Ta(haloalkyl),
CO.¥ (R®)2, COR®, SO,R®, or BO.M(RY),.

More preferred compounds of formula Ia and Ib
include those having one or more, or most preferably all,
of the featyres selected from the group consisting of:

(a) R* is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyriwmidyl, imidazol-1-yl, imidazol-2-
Yl, pyrazol-l-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;

(c) R’ is bydrogen, alkoxy, aralkoxy, or halogen;

(d) R* is hydrogen or (CH;),R%;

(e) R® is CON(R');, Ar, (CH;),CO;R, or (CHz)N(R’)y; and

(£) R* 19 balogen, CN, oxo, R®, SR, R®, N(R'),,
CON(R®)2, CO.R®, CON(R)COR®, ¥ N(R)T.COR®.
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Selected compounds of formula Ib are shown in

Table 2 below.
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1 0.%‘ 2
Hia—\
3 4




,OQQ%D.

) L’O‘&{ .
N "’\




PR e - ———— ——-

WO 02060879 PCT/US01/48855
..31-
No. Ib- Structnre Ne. Ib- Structure
19 20

[Ty 0y




——

¢ o pmeE g ————— ——

- mpe

- v wra mwy P

4 ’ T! -

WO 02/060879 PCT/US01/488%5

10

15

_32-
Another embodiment of this invention relates to
compounds of formula IXIa or IIXb

A .
R
R* R®
n? ' 4 or n’ " 3
IXa IIb

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR*;

R* is selected from hydrogen, halogen, -CF;, R’, -OR’, or
-N(R7)a;

R' 18 an aryl or heteroaryl ring, wherein said ring is
opticnally substituted by up to four R?; wherein an R’
substituent in the ortho-position of R' taken together
with R? may form a fused, unsaturated or partially
unsaturated, optionally substituted 5-8 membered ring
having 0-2 ring hetercatoms selected from nitrogen,
oxygen, or sulfur;

R? and R® are each independently selected from RS,
halogen, CN, SR®, OR®, W(R®)), NRCO.R®, NRCON(R®)a,
CON(R®)2, NRCOR®, NRN(R®),, COR®, CO,R®, COCOR®, SO.R®,
SO.N(R®)2, or NRSO;R®; or R* and R’ are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring hetercatoms selected from nitrogen, oxygen, or
sulfur;

R* is selected from R’, com(R®), COR®, CO.R®, COCOR‘, sor%,
80, (R%)3, or (CH),R*;



u - -— -

—— -

e gy el S -

HEE P ooy PRy, ':!d"':'!‘ﬂ??. - -

WO 02060879 PCT/USOV/48855

10

15

20

25

k1o

-33-

Yy is 1-6;

Ar is a five membered heteroaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R', OR®, NHR', NHCOR', NHCONHR®,
COR®, CONHR', SO,R®, NHSO,NHR' or SO.NHR';

each R is independently selected from R’ or an opticnally
substituted group selected from alkoxy, hydroxyalkyl,
hetexrocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, heteroaralkyl,
hetercaralkoxy, or heterovarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
aix carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
Bix member, saturated or unsaturated heterocyclic raing
having one to three hetercatoms;

R' is a C;-C, aliphatic group, wherein two R’ on adjacent
positions of Ar, or amn aryl or hatercaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, halogen, CN,
NO;, Tu(haloalkyl), R, SR, OR®’, OR®, N(R®),, COM(R®)a,
CON(R)COR®, COR®, CO;R®, COM(R)2, COCOR®, SO,R,

508 (Rf)3, N(R)T,CO:R®, M(R)T,CON(R®)a, N(R)T.N(R%),,

N(R) T.NRCO,R®, N(R)T.NRCON(R®);, N(R)T.COR®, M(R)T.NRCOR®,
N(R) TaSO0:M (R®) 2, N{(R)TaS0sR®, T,PO(OR’};, TLOPO(OR");,
TaSP(OR')2, TaPO(OR’)a, or T.NPO(OR")a;

each Q is an independently amelected C;-C; branched or
straight alkyl;

T is selected from -Q- r -Q.-CH{Qa-R?)-; and

each m and n are independently selected from zero or one.
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Examples of preferred R include optionally
substituted phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-yl,
pyrazol-l-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, and indolyl. Preferred R®, if
present, on the R' aryl or hetercaryl ring of formula IIa
or IIb include halogen, CN, oxo, R®, SR®, OR®, N(R%).,
COM(R®);, CO;R®, CON(R)COR®, and M(R)T.CO.R®*. Examples of
such R’ groups include, but are pot limited to, pyrrol-
2,5-dione, NR,;, OR, COzH, NO;, OH, NHCOR, NHCO.R,
NHCH,CO;R, NH(CH;),NHCO;R, CHCO.R, CFi, BO:R,

NHCH (CH;0H) CO,H, N-80Me-piperidinyl, SMe, NH(CH;);NH;, and
piperidinyl.

Preferred R? and R’ groups include halogen, CN,
COaR’, OR®, and R*. Examples of preferred R® groups
include Br, F, Cl, COOH, CN, OMe, methyl, ethyl, t-butyl,
CF;, OH, and OBn.

Preferred compounds of formulae IXa and IIb
include those having one or more, or most preferably all,
of the features selected from the group consisting of:

(a) R is an optionally substituted aryl or
heteroaryl ring;

(b) R? and R’ are each independently selected from
halogen, CM, CO,R®*, OR®*, or RS;

(c) R® is halogen, CN, oxo, R®, SRY, OR®, N(R®),,
CON(R®);, CO,R®, COM(R)COR®, M(R)T.CO.R,
N(R) TSNRCO,R®, N(R)T,N(R®);, NO;, Ta(haloalkyl),
CO;M(R®);, COR®, S0;R®, or SO.M(R®),.

More preferred compounds of formula XIIa and IXIb
include those having one or more, or most preferably all,
of the features selected from the group consisting ¢£:

(a) R is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
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thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1-yl, amino-pyriwmidinyl, quinolinyl,
amincbenzimidazole, or indolyl;
{b) R? is hydrogen, alkoxy, aminoalkyl, or balogen;

5 (c) R? is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R* is hydrogen or (CH,),R*; and

(e) R* 13 halogen, CN, oxo, R®, SR, OR®*, N(R®),,
COM(R®),, CO,R®, CON(R)COR®, or N(R)T.CO.R®.
Another embodiment of this invention relates to

10 compounds of formula IlIa or IIIb:

1S5

25

£

Illa

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein-

W is nitrogen or CR*;

R®* is selected from hydrogen, halogen, -CF;, R’, -OR’, or
-N(R")3;

Ring A is optionally substituted with up to three RY;
wherein when an R? subatituent is in the ortho-position
of Ring A, said R’ substituent may be taken together
with R? to form an optiocmally substituted 5-7 membered
ring containing 0-2 ring heterocatoms selected from
nitrogen, oxygen, or sulfur;

| >
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R? and R’ are each independently selected from R®,
halogen, CN, SR*, OR®, M(R®);, NRCOR®, NRCOM (R%),,
caoN (R®);, NRCOR®, NRN(R®),, COR®, CO.R®, COCOR®, 80;R*,
S0,N(R%)2, or NRSOR®*; or R? and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring hetercatoms selected from nitrogen, axygen, or
sulfur;

R' is gselected from R®*, CON(R®), COR®, CO.R®, COCOR®, SO.RS,
SON(R)a, or (CH;),R?;

y is 1-6;

R® 1s gelected from R’, Ar, COAr, CON(R’)Ar, (CHi),CO:R,
(CHa) M (R7) 3, C(=NR')-M(R7);, C(=NR')-NRCOR,

C(=8) -N(R"};, COM(R"});, COR, 80.R, or SON(R")a;

Ar is a five membered hetercaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
subatituted by up to three substituents selected from
oxo, halogen, CN, NO,, R*, OR', NHR®, NHCOR®, NMHCOMHR®,
COR’, CONHR®, SO,R', NHSO,MHR’ or SO,NHR®;

each R* is independently selected from R’ or an optionally
substituted group sslacted from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, beteroaryl, hetercaralkyl,
hetercaralkoxy, or hetercarayloxyalkyl:;

each R’ 1s independently selected from hydrogen or an
optionally subatituted aliphatic group having one to
Bix carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms;

R* is a C;-Cq aliphatic group, wherein two R* on adjacent
positions £ Ar, or an aryl r hateroaryl ring, may be



-

L bl o s it s B 2 B

odrh T

~+lBLr -YrE v

WO 02/060879 PCT/USO1/48858 32

10

15

20

25

30

-37=
taken together with their intervening atoms to form a
three to six membered fused ring;
each R’ is independently selected from oxo, balogen, CN,
NOz, Ta(haloalkyl), R®, SR®, OR®, OR", N(R%)2, COM(R®),,
CON(R)COR®, COR®, CO.R®, CON(R®);, COCOR®, 80,R%,
80;M(R%)a, N(R)TaCO,R®, M(R)T.COM(R®}3, M(R)ToN(R®),,
N (R) T,NRCO,R®, N(R)T.NRCON(R®)z, N(R)T.COR®, N(R)T,NRCOR®,
N(R) Ta80:N (R")2, M(R)TaSO;R®, T.PO(OR’);, TaOPO(OR%)j,
ToSE (OR7)2, TaPO(OR)z, O T.NPO(OR’)j;
each Q is an independently selected C,-C; branched or
straight alkyl;
T is selected from —Q- or -Qu-CH(Qu-R?) -;
each m and n are independently selected from zero or one;
and R is selected from R’ or Ar.
Preferred R?, if present, on Ring A of formulae
IIIa and IIIb include halogen, CN, oxo, R®, SR®, ORS,
N(R®)a2, CON(R®);, CO,R®, CON(R)COR®, and N(R)T,CO.R‘.
Examples of such R’ groups includa, but are not limited
to, pyrrol-2,5-dione, NR;, OR, CO;H, NO;, OH, NHCOR,
NHCO,R, NHCH;CO,R, NE(CH,),NHCO,R, CH;CO;R, CF;, SO;R,
NHCH (CH,OH) CO;H, N-SO.Me-piperidinyl, SMe, MNH(CH;),NH,, and
piperidinyl.
Preferved R* and R* groups include halogen, CN,
CO;R*, OR®, and R*. Examples of preferred R’ groups
include Br, F, Cl, COOH, CN, OMe, methyl, ethyl, t-butyl,
CF;, OH, and OBn.
Examples of preferred R* include CO;(aliphatic),
C(=NH) -NH,, and CON(R"}2 such as CO(piperidin-1-yl},
CONHEt, CONHMe, CONH({cyclopropyl), CONH({isopropyl),
CONH (propyl), CONH(pyrrolidinyl), CO,Bt, and CO;Me..
Preferred compounds of formulae IIIa and IIXb
include those having one or more, or most preferably all,
of the features selected from the group consisting of:
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(a) R* and R® are each independently selected from
halogen, CN, CO.R®, OR®, or RS;
(b) R® is CO,R, COAr, COR, COMN(R’)a, Ar, (CHa),CO.R, or

(CHa) M (R")3; and

(c) R is halogen, CM, oxo, RS, SRS, OR®, M(R®),,
CON(R®);, CO,R®, CON(R)COR®, N(R)T,CO.R®,
N(R) T.NRCO;R®, N(R)TMN(R®);, NO;, Ta(haloalkyl),
CO:N(R")2, COR®, SO;R®, or SOM(R‘),.

More preferred compounds of formila IIIa and
IXIIb include those having one or more, or most preferably
all, of the features selected from the group consisting
of:

(a) R* is hydrogen, alkoxy, aminoalkyl, or halogen;
(b) R’ is hydrogen, alkoxy, aralkoxy, or halogen;
(c) R* is hydrogen or (CH3)R?;
(d) R® 18 CON(R")z, Ar, (CHa),CO;R, or (CH;)M(R");; and
(e) R* is halogen, CN, oxo, RS, SR®, OR®, N(R®),,

CON (R®)5, CO:R®, CON(R)COR®, or N(R)T.CO:R®.

The compounds of this invention may be prepared
in general by methods known to those skilled in the art
for analogous compounds, as illustrated by the general
Schemes I through VII shown below. The details of the
conditions used for preparing these compounds are set
forth in the Examples.

Scheme I
Br Ar
‘O:o' (@ W
B - NH,
1 2
L+l 20 MO
Mo ———» R
NH; H'N*s’ H IQ
2 4 b
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Reagents and conditions: (a) Ar-boronic acid, PdCl,(dppf),
K;PO,, DMF, 95°C, 18 hours; (b) 40 psi H;, 10% Pd/C, EtQOAc;

{c) ROCOCl, NaOH, H;0, 0°C; (d) p-TsOH, ROH, reflux, 1
hour.

The compounds 2 are prepared by treating a
solution of 4-bromo-2-nitroaniline (1) in DMF with an
arylboronic acid (1.2 equivalents), potassium phosphate
(1.3 equivalents), and dichloro-
(diphenylphosphinoferrocene)palladium (0.1 equivalent)
The resulting mixture is heated at 95°C for 18 hours then
cooled to room temperature and diluted with ethyl
acetate. The crude product is isolated by agueous work-
up then concentrated in vacuo. The concentrate is
purified by silica gel chromatography to afford 2. A
wide variety of substitutions on the aryl ring are
amenable to this reaction. Examples of suitable
substituted and unsubstituted aryl groups include, but
are not limited to, those set forth in Table 1 above.

Coupound 3 a8 prepared by treating a solutiomn
of 2 in ethyl acetate with 10% palladium on carbon
(0.1g/mmol) and the resulting suspension hydrogenated at
40 psi while shaking at ambient temperature for 2 hours.
The catalyst is removed by filtration and the filtrate
concentrated in vacuo to afford 3.

Compounds of formula 5 are prepared by first
preparing a solution of z—mer.hyl-z-i:hiopseudmmea (4, 1
equivalent) and alkylchloroformate (2 equivalents) in
water at 0°C. To this solution is added 25% aqueous
sodium hydroxide in a dropwise fashion over 1 hour until
the pH stabilized at 8. Acetic acid is then added to
achieve pH S5 then sodium acetate trihydrate (1
eauivalent) and a solution £ 3 (1 equrvalent) in ROH are
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added. p-Toluenesulfonic acid (catalytic amount) is
added and the resulting mixture heated at reflux for 1
hour. The reaction mixture is then cooled to ambient
temperature and diluted with ethyl acetate. After

5 aqueous work-up, the crudea product is purified by

preparative HPLC to afford S.
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Reagents and conditions: (a) bis(pinacolato)diboron,
KOAc, PACl,(dppf), DMSO, 80°C; (b) AxBr, K,PO,
PdCl, (dppf), DMBO, 95°C;

Scheme II above shows an alternative method for
preparing compound 2. Starting material 1 (1 equivalent)
is combined with bis(pinacolato)diboron (1.2
equivalents), PdCl;(dppf) (0.1 equivalent), and KOAc (3
equivalents) in DMSO, and the resulting mixture is heated
at 80°C for 18 hours. The reaction mixture is cooled to
amblent temperature then the aryl bromide (1.1
equivalents) i1s added followed by the further addition of
K3PO, (3 equivalents) and PACl,(dppf) (0.1 equivalent).
The resulting mixture is heated at 95°C for another 72
hours then allowed to cool to room temperature.
Purification by chromatography affords compound 2.

Scheme III

"
NH;
@) O\(I}'“H' ) Qw_};&ﬂ
NH,
8 z M H
JTa-84
Reagents and conditions: {a) BrCN, THF, MeOH, water, rcom

temperature; (b) EtNCO, THF, reflux.

Using the preparation £ compound number Ia-84
to illustrate, Scheme IIX above shows the general method



10

15

WO 02060879 PCT/US01/48855

-42-
used for preparing compounds of formula IIa. S8tarting
material 6 is prepared according to the method described
in Scheme I at gteps (a) and (b). Compound 7 is prepared
by treating 6 with cyanogen bromide in acetonitrile at
room temperature over night. Agqueous work-up affords 7.
Compound Ia-84 is prepared from 7 by treating with ethyl
isocyanate in THF at reflux over night. The crude
product is purified by preparative chromatography to
afford Ia-84.

Scheme IV

ER N S

B ey ey S
12 Hy 1
e R

H
Ia-86

Reagents and conditions: (a) EtOH, 80°C, 4 hours; (b)
PdCla (dppf), KaPOs, 95°C, 48 hours; (c) Pd/C, Hy, 50 pei, 6
hours; (d) 2-methyl-2-thiopseudourea (14), EtOCOCl, 80°C,
18 hours.

Ueing the preparation of compound number Ia-86
to illustrate, Scheme IV above shows a general method
that may be used for preparing compounds of formula IIIa.
Compound 10 is prepared from 5-bromo-2-chl ropyrimidine
(8) and N-Boc-ethylenediamine (9) by heating a mixture of
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8 and 9 in ethanol at 80°C for 4 hours. Compound 12 is
prepared from 10 and 11 according to the method described
in Scheme II. Compound 12 is used to prepare Ia-86 via
steps (c) and (d) according to steps (b) and (c) of
Schene I.

Scheme V
NHy
S 2. o !
15 18

Reagents and conditions: (a) BxCN, THF, MeOH, water, room
temperature; (b) EtOCOCl, pyridine.

Ib-1

Using the preparation of compound number Ib-1
to illustrate, Scheme V above shows a general method that
may be used for preparing compounds of formula Ib.
Compound 16 is prepared from 15 according to the method
described in Scheme ITI, step {(a). Compound Ib-1 is

prepared by treating 16 with ethylchloroformate in
pyridine.

Scheme VI
W W w

18
Ib-3

Reagents and conditions: (a) (b} EtNCO, THF, reflux.

Using the preparation of compound numbar Ib-3
to illustrate, Scheme VI above shows a general method
that may be used for preparing compounds £ formula IXb.
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Compound 16 is treated ethyl isocyanate in THF at reflux
according to Scheme III step, (b) to afford Ib-3.
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Scheme VII
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5 Ta-156 Ia-157 Ia-170

10

15

20

Reagents and conditions: (a) NaH, THF, 0°C; (b) H; (45
psi), Pd-C, MeOH; (c) BrCH, MeCN, MeOH, room temperature;
{d) 1 EtNCO, DMSO, B0°C, 11 NH,, MeOH, 80°C.

Scheme VII above shows a general method for
preparing compounds of this invention wherein R! is
imidazol-1-yl. 1In step (a), dinitrofluorobenzene (17) is
combined with methyl-4-imidazolecarboxylate (18) in THF
and treated with sodium hydride at 0°C. After 3 hours,
the reaction mixture is diluted with toluene and
acidified with HCl. The phases are separated and the
aqueocus phase washed with toluene, cooled to 0°C, and
basified with conc. NHOH. BEthyl acetate is added and the
resultang mixture stirred until all solids dissolved.

The phases are separated and the organic phase washed
with brine, dried over Na,80,, then filtered and the
filtrate concentrated im vacuo. The mixture of
regioisomers are separated and purified via flash
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chromatography (silica gel, 5%-->20% ethanol/ethyl
acetate gradient) to afford the desired adduct 19 as an
off-white solid.

Compound 19 is used to prepare compounds
Ia-156, Ia-157, and Ia-170 in a manner substantially
similar to the methods described above for Scheme III.

A preferred embodiment of this invention
relates to a method of treating a bacterial infection in
a mammal in need thereof, comprising the step of
administering to said mammal a therapeutically effective
amount of a compound having the formula XXa or IXb:

A A!
R® R®

R" f R ' I‘n’

ar
IIa IIb

or & pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR*;

R" is selected from hydrogen, halogen, -CF,, R’, -OR’, or
-N(R")2;

R' 18 an aryl or heterocaryl ring, wherein said ring is
optionally substituted by up to four R’; wherein an R°
substituent in the ortho-position of R' taken together
with R* may form a fused, unsaturated or partially
unsaturated, opticmally substituted 5-8 membered ring
having 0-2 ring hetercatoms selected from nitrogen,

ocxygen, r sulfur;
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R? and R® are each independently selected from RS,
halogen, CN, SR, OR®, N(R®)a, NRCO,R®>, NRCOM(R®),,
CON(R®),, MRCOR®, NRM (R®});, COR®, CO,R®, COCORS, SO,RS,
SON(R%)2, or NRSOR®; or R? and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optiocnally substituted 5-8 membered ring containing 0-2
ring heteroatoms selected from nitrogen, oxygen, or
sulfur;

R* is selected from R®, CON(R®), COR®, CO;R®, COCOR', SO;R®,
SO;M(R%)3, or (CHa)yR?;

y is 1-6;

Ar is a five membered heterocaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to thres substituents selected from
oxo, halogen, CN, NO,, R', OR', NHR®, NHCOR®, MHCONHR®,
COR®, CONHR®, SO,R’, MHSO,NMHR® or SO,NHR";

each R®* is independently selected from R’ or an opticnally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, heterocaralkyl,
heteroaralkoxy, or hetercarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having ona to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
8ix member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms;

R® is a C;-C, aliphatic group, wherein two R® on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
takan together with their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, halogen, CN,
NO;, Ta.(haloalkyl), R®, BR®, OR®, OR®, N(RS);, CON(R®),,
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coM (R)COR®, Ccor®, CO,R®, CO.N(R®)), COCOR®, SO;R®,
80aN(R®)a, N(R)T,COR®, N(R)T.CON(R®);, N(R)TM(R%),,
¥ (R) T.NRCO:R®, N (R) T.NRCON (R®)a2, N(R)T,COR®, N(R)T.NRCOR®,
N(R) T,80.M(R),, N(R)T.80:R°, T2PO(OR’);, T.OPO(OR’),,
ToSP(OR")a, ToPO(OR’)a, Or T-NPO(OR’)a;
each Q is an independently selected C;-C; branched or
straight alkyl;
T is selected from -Q- or -Qu~-CH{Qe-R?)-; and
each m and n are independently selected from zero or ome.
Another preferred embodiment of this invention
relates to a method of treating a bacterial infection in
a mammal in need thereof, compriasing the step of
administering to said mammal a therapeutically effective
amount of a compound of formula XIIa or IIIb:

NN NN
A A
R? R®
w w
Y or Y
IITa IITH

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR";

R' is selected from hydrogen, halogen, -CF,, R’, -OR’, or
-N(R")3;

Ring A is optionally eubstituted with up to three R?;
wherein when an R’ gubstituent is in the ortho-position
of Ring A, said R’ substituent may be taken together
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with R? to form an optionally substituted 5-7 membered
ring containing 0-2 ring hetercatoms selected from
nitrogen, oxygen, or sulfur;
and R’ are each independently selected from RS,
halogen, O, SR®, ORY, N(R®),, NRCO.R®*, NRCON(R®),,
CON(R®)2, MRCOR®, NRN(R®);, COR®, CO;R®, COCOR®, SO.R®,
SO;N(R®)2, or NRSO:R®; or R® and R® are taken together t
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring hetercatoms selected from nitrogen, oxygen, or
sul fur;
is selected from R®*, CON(R®), COR®, CO,R®, COCOR®, SO.R®,
SOM(R®)a, oF (CHa),R*;
is 1-6;
is selected from R’, Ax, COAxr, CON(R’)Ar, (CH,),CO:R,
(CHa) N(R")3, C(=NR')-N(R’);, C(=NR'®)-NRCOR,
C(=8) -N(R");, CON(R");, COR, S80aR, or SO:N(R’)a;

Ar is a five membered hetercaryl, heterocyclyl, or

carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R', OR®, MHR®, MHCOR', MHCOMHR®,
COR®, CONHR', SO;R', NHSOMHR' or SO,MHR';

each R® 18 independently selected from R’ or an optionally

substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, hetercaryl, hetervaralkyl,
heteroaralkoxy, or hetercarayloxyalkyl;

each R’ is independently selected from hydrogen or an

optionally substituted aliphatic¢ group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
8ix member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms;
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R' is a C;-C, aliphatic group, wherein two R® on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R® is independently selected from oxo, halogen, CN,
N0., T.(haloalkyl), R, SR®, OR®, OR®, N(R®)),, CON(R®),,
COM(R) COR®, COR®, CO.R®, COM(R®),, COCOR®, BO;R®,
SO;N(R®);, N(R)T.CO:R®, N(R)T.CON(R®):, N(R)TN(R®)a,
N (R) T.NRCO,R®, M (R)TNRCON(R*)a2, M (R)T.COR®, N (R)T.NRCOR®,
N(R) T.SON(R®)a, N(R)T,SO;R®, T,PO(OR")a, T.OPO(OR’)3,
T.SP(OR’)2, T.PO(OR’)2, or T.NPO(OR'),;

each Q is an independently selected C;-Cy; branched ox
straight alkyl;

T is selected from -Q- or -Qu-CH(Qa-R%)-;

each m and n are independently selected from zero or ome;

and R is selected from R’ or Ar.

According to another embodiment, the invention
provides a method of decreasing bacterial quantity in a
biological sample. This method comprises the step of

contacting said biological sample with a compound of
formula I:

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

Z is O or N-R%;

W is nitrogen or CR*;
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R" is selected from hydrogen, halogen, -CF;, R’, -OR’, or
-M(R")1;

R! 18 an aryl or heterocaryl ring, wherein said ring is
optionally substituted by up to four R’; wherein an R’
substituent in the ortho-position of R!' taken together
with R? may form a fused, unsaturated or partially
unsaturated, opticnally substituted 5-8 membered ring
having 0~2 ring hetercatoms selected from nitrogen,
oxygen, or sulfur;

R? and R’ are each independently selected from RS,
halogen, CN, SR®, OR®, N(R®)s, MRCO,R®, NRCON(R®)a,
coM (R*)a, MRCOR®, NRN(R%),, COR®, CO.R®, COCOR®, SO.R®,
BO.N (R)2, or NRSO;R®*; or R® and R’ are taken together to
form a fused, unsaturated or partially umsaturated,
opticnally substituted 5-8 membered ring containing 0-2
ring hetercatoms selected from nitrogen, oxygen, or
sulfur;

R' is selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO,R®,
S0.N(R%)a, or (CH).R*;

Yy is 1-6;

R® i selected from R', Ar, COAr, CON(R")Ar, (CH,),CO:R,
(CHa) N (R")2, C(=NR')-N(R’}a2, C(=NKR'®)-NRCOR,

C(=8) -N(R’);, CON(R’);, COR, SO;R, or SO,N(R’)i;

Ar is a five membered heteroaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R, OR', NHR', NHCOR®, NHCOMHR®,
COR', COMHR®, SO,R', NHSO,NHR' or SO,NHR';

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, heterocaralkyl,
hetercaralkoxy, or hetercarayloxyalkyl;
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each R’ is independently salected from hydrogen or an
optionally substituted alipbatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form & four to
six member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms;

R' is a C,-C, aliphatic group, wherein two R® on adjacent
positions of Ar, or an aryl or heterocaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from axo, halogen, ON,
NO;, Ta{baloalkyl), R%, sR®, OR®, OR®, N(R%),, CON(R®),,
COM(R) COR®, COR®, COR®, CO.N(R®)2, COCOR®, 8O.R®,

S0 (R*)z, N(R)T.COsR®, N(R)T.CON(R®);, M(R)T.M(R%)a,

M (R) T,NRCO2R®, N (R) T-NRCON(R®)a, N(R)To.COR®, M(R)TNRCOR®,
N(R) T.80.N(R%)2, N(R)T.S0;R°, T.PO(OR’);, T.OPO(OR’)a,
T«SP(OR")a, TJPO(OR")3, ox THNPO(OR’)a;

each Q is an independently selected C,;-C; branched or
straight alkyl;

T is selected from -Q- or -Qa-CH(Q.-R?)-;

each m and n are independently selected from Zero or one;

and R is selected from R’ or Ar.

The term *biological sample”, as used herein,
includes cell cultures or extracts thereof; biopsied
material obtained from a mammal or extracts thereof; and
blood, saliva, urine, feces, semen, tears, or other body
fluids or extracts thereof. The term “biological sample~”
also includes living organisms, in which case “contacting
a compound of this invention with a biological sample® is
synonymous with the term “administrating said compound
(or composition comprising said compound) to a mammal.”

A preferred embodiment comprises contacting
said bi logical sample with a compound of formula Xa, Ib,
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IIa, IIb, IXIa, IXIIb, or a compound listed in either of
Tables 1 and 2. Pharmaceutical compositions useful for
such methods are described below.

The compounds of this invention are potent
inhibitors of gyrase as determined by enzymatic assay.
These compounds have also been shown to have
antimicrobial activity in an antimicrobial susceptibility
assay. The details of the conditions used for both the
enzymatic and the antimicrobial susceptibility assays are
set forth in the Examples below.

The gyrase lphibitors of this invention, or
pharmaceutical salts thereof, may be formulated into
pharmaceutical compositions for administration to animals
or humans. These pharmaceutical compogitions effective
to treat or prevent a bacterial infection which comprise
the gyrase inhibitor in an amount sufficient to
measurably decrease bacterial quantity and a
pharmaceutically acceptable carrier, are another
embodiment of the present invention. The term
"measurably decrease bacterial quantity®, as used herein
means a measurable change in the number of bacteria
between a sample containing said inhibitor and a sample
containing only bacteria.

Agents which increase the susceptibility of
bacterial organisms to antibiotice are known. For
example, United States patent 5,523,288, United States
patent 5,783,561 and United States patent 6,140,306
describe methods of using bactericidal/permeability-
increasing protein (BPI) for increasing antibiotic
suaceptiblility of gram-positive and gram-negative
bacteria. MAgents that increase the permeability of the
outer membrane of bacterial organisms have been described
by Vaara, M. in Microbi logical Reviews (1592) pp. 395-
411, and the sensitization £ gram-negative bacteria hasg
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been described by Tsubery, H., et al, in J. Med. Chem.
(2000) pp. 3085-3092.
Another preferred embodiment of this invention

relates to a method, as described above, of treating a
bacterial infection in a mammal in need thereof, but
further comprising the step of administering to said
mammal an agent which increases the susceptibility of
bacterial organisms to antibiotics.

According to another preferred embodiment, the
invention provides a method, as described above, of
decreasing bacterial quantity in a biological sample, but
further comprising tha step of contacting said biological
sample with an agent which increases the susceptibility
of bacterial organisms to antibiotics.

The pharmaceutical compositions and methods of
this invention will be useful generally for controlling
bacterial infectioms in vivo. Examples of bacterial
organisms that may be controlled by the compositions and
methods of this invention include, but are not limited to
the following organisms: Streptococcus pneumoniae,
Streptococcus pyroganas, Enterococcus fecalis,
Enterococcus faecium, Klebsiella pneumoniae, Enterobacter
Sps. Proteus sps. Pseudomonas aeruginosa, E. coll,
Serratia marcesens, Staphylococcus aureus, Coag. Neg.
Staph, Haemophilus infuengae, Bacillus anthracis,
Mycoplasma pneumoniae, and Staphylococcus epidermitidis.
The compositions and methods will tharefore be useful for
controlling, treating or reducing the advancement,
severity or effects of nosocomial or non-nosocomial
infections. Examples of nosocomial uses include, but are
not limited to, urinary tract infections, pneumonia,
surgical wound infections, and bacteremia. Examples of
non-nosocomial uses include but are not limited t



W v s g—

Jom g v tmempemty [ g BN e

ﬂm:mwlmrv— -

WO 02060879 PCT/US01/18835

10

15

20

25

3o

-55_
urinary tract infections, pneumonia, prostatitis, skin
and soft tissue infections, intra-abdominal infections,
and therapy for febrile neutropenic patients.

In addition to the compounds of this invention,
pharmaceutically acceptable derivatives or prodrugs of
the compounds of this invention may also be employed in
compositions to treat or prevent the above-identified
disorders.

A “pharmaceutically acceptable derivative or
prodrug” means any pharmaceutically acceptable salt,
ester, salt of an ester or other derivative of a compound
of this invention which, upon administration to a
recipient, is capable of providing, either directly or
indirectly, a compound of this invention or an
inhibitorily active metabolite or residue thereof.
Particularly favored derivatives or prodrugs are those
that increase the biocavailability of the compounds of
this invention when such compounds are administered to a
mamnal (e.g., by allowing an orally administered compound
to be more readily absorbed into the blood) or which
enhance delivery of the parent compound to a biological
compartment (e.g., the brain or lymphatic system)
relative to the parent species.

Pharmaceutically acceptable prodrugs of the
compounds of this invention include, without limitation,
egters, amino acid esters, phosphate esters, metal salts
and sulfonate esters.

Pharmaceutically acceptable salts of the
compounds of this invention include those derived from
pharmaceutically acceptable inorganic and organic acids
and bases. Examples of suitable acid salts include
acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate,
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camphorate, camphorsulfonate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, formate,
fumarate, gluccheptanocate, glycerophosphate, glycolate,
hemisulfate, heptanocate, hexanoate, hydrochloride,
hydrobromide, hydroiodide, 2-hydroxyethanesulfonate,
lactate, maleate, malonate, methanesulfonate, 2-
naphthalenesulfonate, nicotinate, nitrate, palmoate,
pectinate, persulfate, 3-phenylpropionate, phosphate,
picrate, pivalate, propionate, salicylate, succinate,
sulfate, tartrate, thiocyanate, tosylate and undecancate.
Other acids, such as oxalic, while not in theamselves
pharmaceutically acceptable, may be employed in the
preparation of salts useful as intermediates in obtaining
the compounds of the invention and their pharmaceutically
acceptable acid addition salts.

Salts derived from appropriate bases include
alkali metal (e.qg., sodium and potassium), alkaline earth
metal (e.g., magnesium), ammonium and N*(C,., alkyl),
salts. This invention also envisions the quaternization
of any basic nitrogen-containing groups of the compounds
disclosed herein. Water or oil-soluble or dispersible
products may be obtained by such quaternization.

Pharmaceutical compositions of this invention
comprise a compound of formula I or a pharmaceutically
acceptable salt thereof and a pharmaceutically acceptable
carrier. B8Such compositions may optionally comprise an
additional therapeutic agent. Such agents include, but
are not limited to, an antibiotic, an anti-inflammatory
agent, a matrix metalloprotease inhibitor, a lipoxygenase
inhabitor, a cytokine antagonist, an immunosuppressant,
an anti-cancer agent, an anti-viral agent, a cytockine, a
growth fact r, an immunomodulat r, a prostaglandin r an
anti-vascular hyperproliferation compound.
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The term "pharmaceutically acceptable carrier*
refers to a non-toxic carrier that may be adminietered to
a patient, together with a compound of this invention,
and which does not destroy the pharmacological activity
thereof.

Pharmaceutically acceptable carriers that may
be used in the pharmaceutical compositions of this
invention include, but are not limited to, ion
exchangers, alumina, aluminum stearate, lecithin, serum
proteins, such as human serum albumin, buffer substances
such as phosphates, glycine, sorbic acid, potassium
sorbate, partial glyceride mixtures of saturated
vegetable fatty acids, water, salts or electrolytes, such
as protamine sulfate, disodium hydrogen phosphate,
potassium hydrogen phosphate, sodium chloride, zinc
salts, colloidal silica, magnesium traisilicate, polyvinyl
pyrrolidone, cellulose-based substances, polyethylene
glycol, sodium carboxymathylcellulose, polyacrylates,
waxes, polyethylene-polyoxypropylene-block polymers, wool
fat and self-emulsifying drug delivery systems (SEDDS)
such as a-tocopherol, polyethyleneglycol 1000 succinate,
or other similar polymeric delivery matrices.

The term "pharmaceutically effective amount®
refers to an amount effective in treating or ameliorating
a bacterial infection in a patient. The term
"prophylactically effective amount® refers to an amount
effective in preventing or substantially lessening a
bacterial infection in a patient.

Depending upon the particular conditiom, or
disease state, to be treated or prevented, additional
therapeutic agents, which are normally administered t
treat or prevent that condition, may be administered
together with the inhibitors £ this invention. Such

\8Z
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therapeutic agents include, but are not limited to, an
antibiotic, an anti-inflammatory agent, a matrix
metalloprotease inhibitor, a lipoxygenase inhibitor, a
cytokine antagonist, an immunosuppressant, an anti-cancer
agent, an anti-viral agent, a cytokine, a growth factor,
an immunomodulator, a prostaglandin or an anti-vascular
hyperproliferation compound.

The compounds of this invention may be employed
in a conventional manner for controlling bacterial
infections levels in vivo and for treating diseases or
reducing the advancement or severity of effecte which are
mediated by bacteria. Such methods of treatment, their
dosage levels and requirements may be selected by those
of ordinary skill in the art from available methods and
techniques.

FPor example, a compound of this invention may
be combined with a pharmaceutically acceptable adjuvant
for administration to a patient suffering from a
bacterial infection or disease in a pharmaceutically
acceptable manner and in an amount effective to lessen
the severity of that infection or disease.

Alternatively, the compounds of this invention
may be used in compositions and methods for treating or
protecting individuals against bacterial infections or
diseases over extended periods of time. The compounds
may be employed in such compositions either alone or
together with other compounds of this invention in a
manner consistent with the conventional utilization of
enzyme inhibitors in pharmaceutical compositions. For
example, a compound of this invention may be combined
with pharmaceutically acceptable adjuvants conventionally
employed in vaccines and administered in prophylactically
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effective amounts to protect individuals over an extended
period of time againset bacterial infections or diseases.

The compounds of formula I may also be co-
administered with other antibjotics to increase the
effect of therapy or prophylaxis against various
bacterial infections. When the compounds of this
invention are administered in combination therapies with
other agents, they may be administered sequentially or
concurrently to the patient. Alternatively,
pharmaceutical or prophylactic compositions according to
this invention comprise a combination of a compound of
formula I and another therapeutic or prophylactic agent.

The additional therapeutic agents described
above may be administered separately, as part of a
multiple dosage regimen, from the inhibitor-containing
composition. Alternatively, these agents may be part of
a single dosage form, mixed together with the inhibitor
in a single cowposition.

The pharmaceutical compositions of this
invention may be administered orally, parenterally, by
anhalation spray, topically, rectally, nasally, buccally,
vaginally or via an implanted reservoir. The
pharmaceutical compositions of this invention may contain
any conventional non-toxic pharmaceutically-acceptable
carriers, adjuvants or vehicles. In some cases, the pH
of the formulation may be adjusted wath pharmaceutically
acceptable acids, basas or buffers to enhance the
stability of the formulated compound or its delivery
form. The term parenteral as used herein includes
subcutaneous, intracutanecus, intravemcus, intramuscular,
intra-articular, intrasynovial, intrasternal,
intrathecal, intralesional and intracranial injection or
infusi n techniques.
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The pharmaceutical compositions may be in the
form of a sterile injectable preparation, for example, as
a sterile injectable agqueous or oleaginous suspension.
This suspension may be formulated according to techniques
lnown in the art using suitable dispersing or wetting
agents (such as, for example, Tween 80) and suspending
agents. The sterile injectable preparation may also be a
sterile injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example,
as a solution in 1,3-butanediocl. Among the acceptable
vehicles and solvents that may be employed are mannitol,
water, Ringer‘’s solutior and isotonic sodium chloride
solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending
medium. Por this purpose, any bland fixed oll may be
employed including synthetic mono- or diglycerides.

Fatty acids, such as oleic acid and its glycerids
derivatives are useful in the preparation of injectables,
as are natural pharmaceutically-acceptable olls, such as
olive oil or castor oil, especially in their
polyoxyethylated versions. These oil solutions or
suspensions may also contain a long-chain alcohol diluent
or dispersant, such as those described in Pharmacopeia
Helvetica, or a similar alcohol.

The pharmaceutical compositions of this
invention may be orally administered in any orally
acceptable dosage form including, but not limited to,
capsules, tablets, and agqueous suspensions and solutiomns.
In tha case of tablets for oral usa, carriers which are
commonly used include lactose and corn starch.
Lubricating agents, such as magnesium stearate, are also
typically added. For ral administration in a capsule
form, useful diluents include lactose and dried corn
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starch. When agqueous suspensions and golutions and
propylene glycol are administered orally, the active
ingredient is combined with emulsifying and suspending
agents. If desired, certain sweetening and/or flavoring
and/or coloring agents may be added.

The pharmaceutical compositions of this
invention may also be administered in the form of
suppositories for rectal administration. These
compositions can be prepared by mixing a compound of this
invention with a suitable non-irritating excipient which
is solid at room temperature but liquid at the rectal
temperature and therefore will melt in the rectum to
release the active components. Such materials include,
but are not limited to, cocoa butter, beeswax and
polyethylene glycols.

Topical administration of the pharmaceutical
compositions of this invention is especially useful when
the desired treatment invelves areas or organs readily
accessible by topical application. For application
topically to the skin, the pharmaceutical composition
should be formulated with a suitable olntment containing
the active components suspended or dissolved in a
carrier. Carriers for topical administration of the
compounds of this invention include, but are not limited
to, mineral oil, ligquid petroleum, white petroleum,
propylene glycol, polyoxyethylene polyoxypropylene
compound, emulsifying wax and water. Alternatively, the
pharmaceutical composition can be formilated with a
suitable lotion or cream containing the active cowpound
suspended or dissolved in a carrier. Suitable carriers
include, but are not limited to, mineral oil, sorbitan
monostearate, polys rbate 60, cetyl esters wax, cetearyl
alcohol, 2-octyldodecanol, benzyl alcohol and water. The
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pharmaceutical compositions of this ianvention may also be
topically applied to the lower intestinal tract by rectal
suppository formulation or in a suitable enema
formulation. Topically-administered transdermal patches
are also included in this inventionm.

The pharmaceutical compositions of thia
invention may be administered by nasal aerosol or
inhalaticn. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical
formulation and may be prepared as solutions in saline,
employing benzyl alcohol or other suitable preservatives,
absorption promoters to enhance bicavailability,
fluorocarbons, and/or other solubilizing or dispersing
agents known in the art.

Dosage levels of between about 0.01 and about
100 mg/kg body weight per day, preferably between 0.5 and
about 75 mg/kg body weight per day and most preferably
between about 1 and 50 mg/kg body weight per day of the
active ingredient compound are useful in a momotherapy
for the prevention and treatment of bacterial infections
caused by bacteria such as Streptococcus pneumonize,
Streptococcus pyogenes, Enterococcus fecalis,
Enterococcus faecium, Klebsiella pneumoniae, Entercobacter
sps. Proteus sps. Pseudomonas aeruginosa, E. coll,
Serratia marcesens, S. aureus, and Coag. Neg. Staph.

Typically, the pharmaceutical compositions of
this invention will be adminjstered from about 1 to §
times per day or alternatively, as a continuous infusion.
Or, alternatively, the compositions of the present
invention may be administered in a pulsatile formulaion.
Such administration can be used as a chronic r acuts
therapy. The amount of active ingredient that may be
combined with the carrier materials to produce a single
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dosage form will vary depending upon the host treated and
the particular mode of adminiptration. A typical
preparation will contain from about 5% to about 95%
active compound (w/w). Preferably, such preparations
contain from about 20% to about 80% active compound.

When the compositions of this invention
couprise a combination of a compound of formula I and one
or more additional therapeutic or prophylactic agents,
both the compound and the additional agent should be
pregent at dosage levels of between about 10% to 80% of
the dosage normally administered in a monotherapy regime.

Upon improvement of a patient’s condition, a
maintenance dose of a compound, composition or
combination of this invention may be administered, if
necessary. Subsequently, the dosage or frequency of
administration, or both, may be reduced, as a function of
the symptoms, to a level at which the improved condition
is retained when the symptoms have been alleviated to the
desired level, treatment should cease. Patients may,
however, require intermittent treatment on a long-term
basis upon any recurrence or disease sywptoms.

As the skilled artisan will appreciate, lower
or higher doses than those recited above may be required.
Specific dosage and treatment regiwmens for any particular
patient will depend upon a variety of factors, including
the activity of the specific compound employed, the age,
body weight, general health status, sex, diet, time of
administration, rate of excretion, drug combination, the
severity and course of the disease, and the patient’s
disposition to the diseage and the judgment of the
treating physician.

According to another embodiment, thea invention
provides methods £ r treating or preventing a bacterial

Gy
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infection, or disesase state, comprising the step of
administering to a patient any compound, pharmaceutical
composition, or combination described herein. The term
*patient”, as used herein, means an animal, preferably a
mammal, and most preferably a human.

The compounds of this invention are also useful
as commercial reagents which effectively bind to the
gyrase B enzyme. As commercial reagents, the compounds
of this invention, and their derivatives, may be used to
block gyrase B activity in biochemical or cellular assays
for bacterial gyrase B or ite homologe or may be
derivatized to bind to a stable resin as a tethered
substrate for affinity chromatography applications.

These and other uses which characterize commercial gyzase
B inhibitors will be evident to those of ordinary skill
in the art.

In order that this invention be more fully
understood, the following examples are set forth. These
examples are for the purpose of illustration only and are
not to be construed as limiting the scope of the
invention in any way.

4- (Pyridin-3-yl) -2-nitroaniline (3): To a solution of 4-
bromo-2-nitroaniline (217 mg, 1 mmol) in DMF (6 mL) was
added 3-pyridine boromic acid (148 mg, 1.2 mmol),
potassium phosphate (27¢ mg, 1.3 mmol), and dichloro-
(diphenylphosphinoferrocens)palladium (75 mg, 0.1 mmol).
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The resulting mixture was heated at 95°C for 18 hours then
cooled to room temperature and diluted with ethyl acetate
{80 mL). The resulting solution was washed succeasively
with saturated aqueous sodium bicarbonate, water, and
brine, dried over wmagnesium sulfate then concentrated in
vacuo. The concentrate was purified by chromatography
[Silica Gel, ethyl acetate: hexanes (1:3)—(1:2}] to
afford compound 2 (117 mg, 54%). 'H NMMR (CDCl,) § 8.8 (q,
1H), 8.55 (m, 1H), 8.35 (4, 1H), 7.85 (dd, 1H), 7.65 (44,
1H), 7.35 (m, 1H), 6.95 (4, 1H), 6.25 (br s, 2H).

Example 2

NH,

NH;
3

4-Pyridin-3-yl-benzene-1,2-diamine (3): To a solution of

was added 10% palladium on carbon (51 mg). The resulting
suspension was placed in a Parr hydrogenation apparatus
under 40 psi hydrogen gas while shaking at ambient
temperature for 2 hours. The catalyst was removed by
filtration and the filtrate concentrated in vacuo to
afford compound 2 (115 mg, quantitative yield). 'H ¥MR
(cpcl,) & 8.8 (m, 1H), 8.45 (m, 1H), 7.75 (m, 1H), 7.25
{m, 1H}, 6.95 (m, 2H), 6 80 {m, 1H), 3.25 (br s, 4H).

Example 3

'O‘Ofﬁ‘fﬂ

H

%6
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Ia-11
(5-Pyridin-3-yl-1g-bensoimidaxzol-2-yl) -carbamic acid
ethyl ester (Ia-11): To a solution of 2-methyl-2-
thiopseudourea (151 mg, 0.54 mmol) and ethylchloroformate
S (0.103 mL, 1.08 mmol) in water (2 mL) at 0°C was added 25%
aqueous sodium hydroxide in a dropwise fashion over 1
hour until the pH stabilized at 8. Enough acetic acid
was then added to achieve pH 5 then sodium acetate
trihydrate (74 mg, 0.54 mmol) and a solution of 2 (0.54

10 mmol) in ethanol (3 mlL) were added. A catalytic amount

of p-toluenesulfonic acid was added and the resulting
mixture was heated at reflux for 1 hour. The reaction
mixture was then cooled to ambient temperature and
diluted with ethyl acetate (50 mL). The organic solution

15 was washed with agqueous NaOH, water, and brine then dried

over magnesium sulfate and concentrated in vacuo. The
crude product was purified by preparative HPLC to afford
compound Ta-11. 'H MMR (CDCl,) 8§ 9.1 (e, 1H), 8,75 (4,
1H), 8.5 (4, 1H), 7.9 (8, 1H), 7.8 (m, 1H), 7.65 (m, 2H),

20 4.3 (q, 2H), 1.3 (t, 3H). (M+l) 283.

Example 4

o

H
7

25 5-Phenyl-l1N-benzoimidazol-2-ylamine (7): To a solution of

biphenyl-3,4-diamine (0.99 mmol) in THF:MeOH:water

(5 mL:10 mL:10 mL) was added cyanogen bromide (5M
solution in acetonitrile, 1.06 mmol). The resulting
mixture was stirred at room temperature overnight. The

30 reaction was partitioned between EtOAc and agqueous sodium

Jlll t

-

hydroxide and the aqueous layer re-extracted with EtOAc.
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The combined EtOAc extracts were washed with water,
brine, dried over MgSO,;, then concentrated im vacuo to
afford 7 (147 mg, 71%) as an off-white solid.

Example 5
H

In-84
1-Ethyl-3- (5-phenyl-1H-benzoimidaszol-2-yl) -urea (Ia-84):
To a solution of 7 (40 mg, 0.19 mmol) in THF (1 mL) was
added ethyl isocyanate (27 uL, 0.34 mmol) as a solutiom
in THF (0.5 mL). The reaction was heated to reflux
overnight then concentrated in vacuo. The crude product
was purified by preparative HPLC to afford Ia-64.

Exauwple 6

aoc,nd\,n,ﬁ,ja(

[2- {(5-Bromo-pyrimidin-2-ylamino) -athyl] -carbamic acid
tart-butyl ester (10): A mixture of 5-bromo-2-
chloropyrimidine (500 wg), N-Boc-ethylenediamine (496
mg), and triethylamine (1 mL) in ethanol (10 mL) was
beated at 80°C for 4 hours. The reaction was then
concentrated in vacuo and the residue purified by
preparative HPLC (hexanes:EtOAc; 60:40) to afford
compound 10 (700 mg) as a white solid.
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Example 7

Y

19
1-(3,4-Dinitro-phenyl) -1E-imidazole-4-carboxylic acid
mathyl ester (19): To a stirred, 0°C solution of 1,2-
dinitro-4-fluorcbenzene (325 mg, 1.74 mmole) and methyl-
4-imidazolecarboxylate (200 mg, 1.59 mmole) in THF (5 uL)
was added NaH (70 mg, 1.74 mmole) in one portion. The
resulting mixture was stirred at 0°C for 3 houras, then
diluted with toluene and acidified with 6N HCl. The
phases were separated and the agqueous phase washed with
toluene, cooled to 0 °C, and basified with conc. NH,OH.
Ethyl acetate was added and the resulting mixture stirred
untal all solids dissolved. Phases separated, organic
phase washed with brine, dried over Na,S0,, filtered,
concentrated in vacuo. The mixture of regiolsomers were
separated and purified via flash chromatography (silica
gel, 5%-->20% ethanol/ethyl acetata gradient) to f£ford
the desired adduct 19 (225 mg, 48%) as an off-white
solid. 1H NMR (500 MHz, dmso ds): 8.41 (1H, d); 8.13
(11, d); 7.5(1H, broad s); 7.28 (1H, s); 7.02 (1H, 4);
3.80 (3H, 8)
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Example 8
Xa-156
5 1-([2-(3-Bthyl-ureido)-3H-benzoimidaxol-5-yl]-1H-imiasole-

10

15

20

4-carboxylic acid methyl ester (Ia-156): A mixture of 19
(225 mg, 0.770 mmole) and 10% PJd-C (catalytic amount) in
MeOH (10 mL) was placed under 45 psi of H, (Parr Shaker)
overnight. The mixture was filtered, concentrated in
vacuo, re-diluted with MeCN and MeOH (5 mL/5 mL), and
treated with cyanogen bromide (168 wg, 1.54 mmole) at
room temperature. The resulting mixture was stirred for
4 hours (precipitate formed), then quenched by the
addition of 7N NH;-MeOH. The crude reaction was
concentrated in vacuo and directly flash chromatographed
(silica gel, 10%-->35% 7N NH3-MeOH/CH2Cl2 gradient) to
give the pure aminobenzimidazole as a white solid.

The purified aminobenzimidazole was diluted in
DMSO (1 mL), treated with excess ethyl isocyanate (0.5
mL) and heated to 80 °C for 3 hours. The reaction was
cooled to room temperature, excess ethyl isocyanate
removed i1n vacuo, azeotroped with MeOH (thrice), diluted
with MeOH (5 mL), treated with MH40H (2 mL), and heated
to 80 °C for 3 hours. The mixture was cooled to room
temperature, concentrated in vacuo, diluted with 1/1
water/brine, and extracted twice with 4/1 ethyl
acetate/ethancl. The combined organic extracts were
dried over Na2sQs, filtered, concentrated in vacuo, and

28
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flash chromatographed (silica gel, 5%-->30% 2N NH,-
EtOH/CH;Cl, gradient) to give the depired product Ia-156
contaminated with ethyl urea. The solid was triturated
with water and filtered to give pure Ia-156 (115 mg, 41%
over four steps) as a white solid. 1H NMR (500 MHz, dmso-
ds): 11.81 (1K, br 8); 9.94 (1H, br d); 8.32 (1H, br 4};
8.26 (1H, br d); 7.58 (1H, br d); 7.48 (1H, m); 7.28 (1iH,
d); 7.12 (1H, bxr d); 3.78 (3H, s8); 3.20 (2H, dq); 1.12
(3H, t).

Example 9

m‘%

In-157

1-[2-(3-Ethyl-ureido)-3H-benzoimidazol-5-yi}- 1 +-imidazole-4-carbaxylic acid
1-[2-(Ethyl-ureido) -3N-benzoimidazol-5-yl] -18-imizacle-4~
carboxylic acid (Ia-157): A solution of Ia-156 (95 mg,
0.289 mmole) in 6N HC1l {2 mL) was refluxed for 6 hours.
The sclution was then cooled to room temperature,
concentrated in vacuo, and azeotroped sequentially with
MeOH (twice) and acetone (twice). The resulting soclids
wvere suspended in acetone, filtered, and washed with
acetone followed by hexanes to give Ia-157 (115 mg, 100%)
as a vhite solid. 1H MMR (500 MHz, dmso-d6): 8.77 (1H,
m); 8.52 (1H, m); 7.79 (1H, 8); 7.72 (1H, m); 7.65 (2H,
m); 5.6-4.0 (2H, br s); 3.20 (2H, dt); 1.11 (3H, t).
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Ia-170
A solution of Ia-157 (20 mg, 0.051 mmole)} and morpholine
(0.050 mL, excess) in DMF (1 mL) was treated with PyBrop
(20 mg, excess) at room temperature. The resulting
mixture was ptirred overnight, then diluted with 4:1
ethyl acetate:ethanol, washed with 1:1 brine:water (five
times), dried over NazS50,, filtered, and flash
chromatographed (silica gel, 5%-->20% 2N NH,-BtOH/CH.CIL,
gradient) to give Ia-170 (13 mg, 72%) as a white polid.
LRMS: 384.5 (M + H)

Example 11
We have prepared other compounds of formula I

by methods substantially similar to those described in
the above Examples 1-6 and those illustrated in Schemes
I-VI. The characterization data for these compounds is
summarized in Table 3 below and includes mass spectral
(as M+1) and ’H NMR data.

2 NMR data is summarized in Table 3 below
wherein *"Y" designates 'H NMR data is available and was
found to be consistant with structure. Compound numbers
correspond to the compound numbers listed in Table 1.

Table 3. Characterization Data £ r Selected Compounds

No. Ia- M+l "HNMR No. In- M+l "HNMR
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M+l

2088
283
268
350
283
324
326
361
360

204
312

312
336
340
389

il
343
498
406

300
381
3326
468

299
267
297

n
296

340
281

No. Ia-

11

13
15§

17

19

a1

43

34
36
ab
40

42
4
416
48
50
52
54

71
73
75
™
79
[ 3]

ae

M+l

482
283
210
292
296
jas
336
44
a3

399
314
326
249
356
428

ar2

452
295.1

4118
299

iéa
95
366
as4

440
403

asa2
409
ase
a%%
253
413
202
as?
280

No. Ia-

10
12
14

16
18

24
3

35
37

41
43
45

47

49
51

53

57

61

63

67

70
72
74
76
78
8o
82

e = |1

41 gr
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"H NMR No. Ia-

M+1

442
342
298
29
a7
as
280
312
3o0
467
342
298
369
296
3aa2
445
3ae
432
396
312
316
300
g8
401
310
i1
400
411

17
Jes

as7
367

94
98
101
103
lo8
110
112
115
117
119
121
124
126
128
130
132
134
136
138
140
142
144
146
148
150
152
154
156
158
160
162
164
166

M+1

331
370
359
446
499
294
a7o
370
409
394
367
409
343
282
296
40
a2
354
368
316
296
410

310
asa2
k1.1
511
asa
k¥ 13
370

asa
299

3as

326
297

No. Ia-

a5
a7

a9
91
93

97
100
102
106
109
111
113
116
118
120
122

125§
127
129
131
1313
138
137
139
141
143
145
147
149
151
153
155
157
15%
16l
163
165

LU r

r l.__..-.__.ﬂ.ﬂﬂ
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No. Ia- M+l ‘HNMR No. Ia- M+1 "H NMR
167 350 - 168 298 Y
169 - 14 170 - -
171 - - 172 - -
173 - - 174 - -
175 ies Y 17¢ - ¥
177 377 - 178 - ¥
179 &7 L 4 180 - ¥
181 315 4 182 366 Y
163 330 ¥ 1084 - -
185 - - 186 - -
187 - - 188 - -
Example 12

Gyrage ATPagse Assay
The ATP hydrolysis activity of DNA gyrase was

measured by coupling the production of ADP through
pyruvate kinase/lactate dehydrogenase to the oxidation of
NADH. This mathod has been described previously (Tamura
and Gellext, 1990, J. Biol. Chem., 265, 21342).

ATPase assays are carried out at 30°C in
buffered solutions containing 100 mM TRIS pH 7.6, 1.5 uM
MgCl,, 150 mM KCl. The coupling system contains (final
concentrations) 2.5 mM phospboenol pyruvate, 200 uM
nicotinamide adenine dinucleotide (MADH), 1 mM DIT,

30 ug/ml pyruvate kinase, and 10 ug/ml lactate
dehydrogenase. 40 nanomolar enzyme (374 kDa Gyr A2B2
subunit from Staphylococcus aureus) and a DMSO solution
of the inhibitor to a final concentration of 4% are added
and the reaction mixture is allowed to incubate for 10
minutes at 30°C. The reaction is then started by the
addition of ATP to a final concentration of 0.9 mM and
the rate £ MADH disappearance at 340 nanometers is
measured over the course of 10 minutes. The percent
inhibition values are determined from rate versus
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-75-~
] concentration profiles and are reported as the average of
! duplicate values.
Table 4 shows the results of the percent
inhibition activity of selected compounds of this

5 invention in the Gyrase inhibition assay at 10 uM
concentration. The compound numbers correspond to the
compound mumbers in Table 1. Compounds having an
activity designated as "A" provided a percent inhibition
value below 50 percent; compounds having an activity

10 designated as "B" provided a percent inhibition value
between 50 and 75 percent; and compounds having an
activity designated as "C®" provided a percent inhibitiom
value greater than 75 percent.

15 Table 4. Gyrase Inhibitory Activity of Selected Compounds

- No. In- Activity No. Ia- Activity
. 1 B 2 B
3 B 4 c
3 A ] A
° A 9 A
) 10 A 11 c
12 B 13 Y
14 B 15 B
16 c 17 c
18 c 19 c
20 A 21 c
22 c 23 c
24 c 26 B
33 A 34 c
35 c 36 Y
37 c 38 B
- 39 c 40 c
; a A a2 c
a3 C " c
45 c T3 A

e Jllll‘
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No. Ia-

50
53
55
57

61

65
67

70
72

74
76
78

a7
8s

L 2
983

97
100
102
106

lo%
111
113
il16
113

120

122

125
127

129

pic b §

No. Ia-

47
49
52
54

71
73

75
77

75
81
1)
86
1]

101
103
108
110
112
11s
117
119
121
124
136

128
130

[T ]|

.-___.1.“
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No. Ia- Activity No. In- Activity
132 Cc 133 C
134 c 135 c
136 C 137 c
13is C 139 c
140 C 141 c
142 c 143 c
144 C 145 c
146 C 147 B
148 c 149 c
150 B 151 c
152 C 153 B
154 o4 155 A
156 c 157 c
158 c 159 A
160 c 161 A
162 c 163 c
164 C 165 C
168 c 167 c
168 C 169 C
170 c 171 C
172 C 173 c
174 c 175 c
176 A 177 c
178 c 179 C
lao c 181 B
182 C 183 B
184 B 185 c
186 c 187 C
las c - -

Example 13

Susceptibility Testing in Liquid Media
Coupounds of this invention were also tested

liquid media.

for antimicrobial activity by susceptibility testing in

Such assays were performed within the

guidelines of the latest NCCLS document governing such

92
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practices: “M7-A5 Methods for dilution Antimicrobial
Susceptibility Tests for Bacteria that Grow Aercbically;
Approved Standard - Fifth Rditien (2000)°. Other
publications such as “Antibiotics in Laboratory Medicine”
(Edited by V. Lorian, Publighers Williams and Wilkins,
1996) provide essential practical techniques in
laboratory antibiotic testing. Essentially, several
discrete bacterial colonies (3 to 7) from a freshly
streaked plate were transferred to an appropriate rich
broth medium such as MHB, supplemented where appropriate
for the more fastidious organiemse. This was grown
overnight to high density followed by a 1 or 2-thousand-
fold dilution to give an inoculation density of between
5 x 10% and 5 x 10° CPU per wL. Alternatively, the
freshly picked colonies can be incubated at 37°C for about
4 to 8 hrs until the culture equals or exceeds a
turbidity of a 0.5 McFarland standard (approximately 1.5
x 10° cells per mlL) and diluted to give the same CFU per
mL as above. In a more convenient method, the inoculum
was prepared using a commercially available mechanical
device (the BBL PROMPT System) that involves touching
five colonies directly with a wand, containing crosshatch
grooves at its bottom, followed by suspension of the
bactaria in an appropriate volume of saline. Dilution to
the appropriate inoculum cell density was made from this
cell suspension. The broth used for testing consists of
MHB supplemented with 50 mg per L of Ca* and 25 mg per L
of Mg®. Btandard dilution panels of control antibiotics
were made and stored as in the NCCLS standard M7-AS, the

dilution range typically being in the 128 ug per mL to
0.015 g per mL (by 2-fold serial dilution). The test

compounds were dies lved and diluted fresh £ r
experimentation on the same day; the same or similar



‘.’Jﬂll’

WO 02060879 PCT/US01/48855

10

15

20

~79-

ranges of concentration as above being used. The test
compounds and controls were dispensed into a multiwell
plate and test bacteria added such that the final
inoculation was approximately 5 x 10* CFU per well and the

final volume was 100 UL. The plates were incubated at

35°C overnight (16 to 20 hr) and checked by eye for
turbidity or quantitated waith a multiwell plate reader.
The endpoint minimal inhibitory concentration (MIC) is
the lowest concentration of drug at which the
microorganism tested does not grow. Such determinations
were also compared to the appropriate tables contained in
the above two publications to ensure that the range of
antibacterial activity is within the acceptable range for
this standardized assay.

Table 5 shows the results of the MIC assay for
selected compounds of this invention. The compound
numbers correspond to the compound numbers in Table 1.
Compounds having an activity level designated as "A"
provided an MIC of less than 10 jug/mlL; compounds having
an activaity level designated as "B" provided an MIC of
between 10 and 40 pg/mL; compounds having an activity
le\rfl designated as "C" provided an MIC of greater than
40 pg/mL.

Table 5. MIC Values of Selected Compounda

No. Ia- Activity No. Ia- Activity
42 B 58 A
90 A 92 A
9 B 112 A
116 c 117 c
118 A 119 c
120 c 121 c
122 c 133 A

B
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No. Ia- Activity No. In- Activity
137 C 138 [ o4
139 [ o 140 A
141 A 142 A
144 B 145 B
146 A 147 c
148 B 149 C
180 c 151 [
152 B 153 C
154 c 156 B
157 C 158 C
159 C 160 C
161 [ nd 162 [ o4
183 A 164 c
165 B 166 c
167 c 168 A
169 - | 170 [ o
171 B 173 B
174 c 175 c
177 [ o 178 A
179 C 180 B
181 C 182 c
183 < 14 C
145 Cc 146 ’ 3
147 B 1148 A
196 B 197 B
198 B - -

While we have described a number of embodiments
of this invention, it is apparent that our basic
constructions may be altered to provide other embodiments
which utilize the products and processes of this
invention.
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We claim:

1. A method of decreasing bacterial quantity in a
biological sample comprising the step of contacting said
biological sample with a compound of formula I:

R’
w R®
R®
4
W
W
I

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

Z is O or N-R';

W is nitrogen or CR*;

R* is selected from hydrogen, halogen, -CF3;, R’, -OR’, or
-N(R")a:

R' is an aryl or hetercaryl ring, wherein said ring is
opticnally substituted by up to four R'; wherein an R°
substituent in the ortho-position of R!' taken together
with R? may form a fused, unsaturated or partially
unsaturated, opticnally substituted 5-8 membered ring
having 0-2 ring hetercatoms selected from nitrogen,
oxygen, or sulfur;

R? and R’ are each independently selected from R®,
halogen, cN, SR®, OR®, N(R®);, NRCO;R®, NRCON(R®),,
CON{R®)3, NRCOR®, MRN(R®),, COR®, CO.R®, COCOR®, SO,R%,

SO.N(R)3, or NRSOR®*; or R? and R’ are taken together to

form a fused, unsaturated or partially unsaturated,

optionally substituted 5-8 membered ring containing 0-2

%
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ring heteroatoms selected from nitrogen, oxygen, or
sulfur;

R' is selected from R®, COM(R®), COR®, CO,R®, COCOR®, 80,8,
SO0N(R®)2, or (CHa)yR?;

Yy is 1-6;

R® is selected from R’, Ar, COAr, CON(R")Ar, (CH,),CO:R,
(CH3) N (R7)a, C(=NR)-N(R7):, C(=NR?)-NRCOR,

C(=8) -N(R"})2, CON(R?)3, COR, SO;R, or SO.N(R’);

Ar is a five membered hetercaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO,, R, OR®, NHR®, NHCOR®, MHCONHR",
COR®, CONHR', SO,R®, NHSO,NHR® or SO.NHR®; '

each R® is independently selected from R’ or an opticnally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, hetercaralkyl,
hetercaralkoxy, or hetercarayloaxyalkyl;

each R’ is independently selected from hydrogen or an
optiocnally substituted aliphatic group having one to
eix carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring

having one to three hetercatoms;

R' 18 a C,-C, aliphatic group, wherein two R" on adjacent
positions of Axr, or an aryl or hetervaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R is independently selected from oxo, halogen, CM,
NO,, Ta.(baloalkyl), R®, Sr®, OR®, OR®, M(R®),, COM(R®),,
CON(R) COR®, COR®, CO.R®*, CO,N(R®);, COCOR®, SO.R®,
SO,M(R%)3, N(R)T.CO.R®, M(R)T.CON(R®)s, N(R)T:N(R%)a,

N{R) T,NRCO:R®, M{R) T NRCOM(R®)2, N(R)T.COR®, M(R)T.NRCOR®,
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N (R) TaSO;N (R®) 2, N(R)TaSO;R®, TaPO(OR”)2, T.OPO(OR')a,
T.SP(OR")2, TaPO(OR')a, Or TJNPO(OR")a;

each Q is an independently selected C,;-C; branched or
straight alkyl;

T is selected from -Q- or -Qu-CH{Qu-R?)-;

each m and n are independently selected from zero or one;

and R 1g selected from R’ or Ar.

2. The method according to claim 1, wherein saad
compound has the formila Ia or Ib:

At R!
R? R®
R
w H HN
R or R

Ia Ib

or a pharmaceutically acceptable derivative or prodrug
thereof.

3. The method according to claim 2, wherein said
compound has one or more features selected from the group
consisting of:
(a) R! is an optionally aubstituted aryl or
heterocaryl ring;
(b} R? and R® are each independently selected from
halogen, CN, CO;R®*, OR®, or RS;
(c¢) R® is CO;R, COAr, COR, CON(R’);, Ar, (CH))yCO;R, Or
(CHa) M (R7)5; and
{d) R* is halogen, CN, oxo, R*, SR, OR®, N(R%),,
CON(R®)a, CO.R®, CON(R)COR®, N(R)T.CO:R®,
M (R) TMRCO;R®, N(R)TN(R)a, NO), Ta(haloalkyl),
CO.N(R®)a, COR®, 80,R®, or S80.N(R%)s.
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4. The method according to claim 3, wherein:

(a) R' is an optionally substituted aryl or
heteroaryl ring;

{b}) R* and R® are each independently selected from
halogen, CN, CO.R®, OR®, or R%;

{c) R® is CO;R, COAr, COR, CON(R')), Ar, (CHa},CO:R, OFX
{CHa) M (R7)3; and

(d) R® is halogen, CN, oxo, R*, SR®, OR*, N(R®),,
CON(R®)2, CO,R®, CON(R)COR®, N(R)Ta.CO:R®,
N(R) T.NRCO.,R®, N(R)TN(R®);, NO;, Ta(haloalkyl),
COX(R®),, COR®, S0R%, or SOM(R®),.

5. The method according to claim 3, wherein said
compound has one or more features selected from the group
consasting of:

(a) R! is an optionally subatituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-l-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;

(c) R* is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R* is hydrogen or (CH;),R?;

(e) R® is CON(R’)a, Ar, (CHa),CO:R, or (CHa)M(R")a; and

(f) R* is halogen, CN, oxo, R®, SR®, OR®, N(RY)a,
COM(R*)2, COR®*, CON(R)COR®*, or N(R)T.CO.R®.

6. The method according to claim 5, wherein:
(a) R' is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
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yl, pyrazol-1-yl, amino-pyrimidinyl, quinolinyl,
amincbenzimidazole, or indolyl;
- (b) R* is hydrogen, alkoxy, aminoalkyl, or halegen;
| (c) R! is hydrogen, alkoxy, aralkoxy, or halogen;
| (d) R* is hydrogen or (CHi)R*;
(e) R® is CON(R’);, Ar, (CHa2)yCO;R, or (CH;)N(R’);; and
- (£) R* is halogen, CN, oxo, R*, SR®, OR®, N(R%)a,
CoN (R°)2, CO,R®, CON(R)COR®, or N(R)T.CO.R®.

e p—

7. The method according to claim 1, wherein sald
compound has the formula IIa or IIb:

o e L

W
R?
N7 or e
IIa IIb

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

W is nitrogen or CR";

R* is selected from hydrogen, halogen, -CF,, R’, -OR’, or

) -N{R");;

R' is an aryl or heteroaryl ring, wherein said ring is
optionally substituted by up to four R’; wherein an R’
substituent in the ortho-position of R' taken together
with R? may form a fused, unsaturated or partially
unsaturated, opticonally substituted 5-8 membered ring

I'.'IE'.IIIII t

196
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having 0-2 ring heterocatoms selected f£rom nitrogen,
oxygen, or sulfur;

®* and R’ are each independently selected from R®,
halogen, CN, SR®, ORY, H(R*),, NRCO;R®, NRCON(R®},,

CON (R%);, NRCOR®, NRNW(R®)2, COR®, CO;R®, COCOR®, SO,R%,
S0.N(R®)a, or NRSO,R®; or R’ and R? are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-6 membered ring comtaining 0-2
ring heteroatoms selected from nitrogen, oxygen, or
sulfur;

R' is selected from R®, CON(R®), COR®, COR®, COCOR®, 80.RS,
80.M (R%);, or (CH;),R?;

Yy is 1-6;

Ar is a five membered hetercaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
subatituted by up to three substituents selected from
oxo, halogen, CN, NO,, R', OR®, NHR®, NHCOR', NHCONHR®,
COR', CONHR®, SO,R', MHSONHR® or BO,NHR';

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, hetercaryl, heteroaralkyl,
hetercaralkoxy, or hetercarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally subsastituted aliphatic group having one to
8ix carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
8ix member, saturated or unsaturated heterocyclic ring
having one to three hetervatoms;

R' is a C,-C, aliphatic group, wherein two R' on adjacent
positions of Ar, or an aryl r hetercarxyl ring, wmay be
taken together with their intervening atoms to f rm a
three to six membered fused ring;
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each R’ is independently selected from oxo, balogen, CN,
NO;, Ta(haloalkyl), R®, Sm®*, OR®, OR®, N(R%)a, CON(R®),,
CON (R)COR®, COR®, CO,R®, CO.N(R®);, COCOR®, SOR®,
SON{R®) 3, N(R)T.CO.R®, M(R)T.CON(R®);, M(R)T.N(R®)a,
N(R) T.NRCO;R®, N(R)TNRCON(R®)2, N(R)T.COR®, N(R)T.NRCOR®,
N(R) TaSO:N(R%);, N(R)ToSO0.R*, T.PO(OR7)2, TLOPO(OR’)a,
T.8P (OR”)2, T.PO(OR’)2, or T.NPO(OR’);;

each Q is an independently selected C,-Cy; branched or
straight alkyl;

T is selected from -Q- or -Qa-CH(Q.-R?)-; and

each m and n are independeantly selected from gerco or one.

8. The method according to claim 7, wherein said
compound has one or more features selected from the group
coneisting of:
(a) R 18 an optionally substituted aryl or
hetercaryl ring;
{b) R? and R’ are each independently selected from
halogen, CM, CO;R®*, OR®, or R®; and
(c) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®)a,
CON(R%)2, CO,R®, CON(R)COR®, M(R)T,CO.R®,
N (R) TJNRCO;B®, N(R)THM(R°);, NO;, Ta(haloalkyl),
CON(R®);, COR®, 80;R*, or SO.N(R®)a.

9. The method according to claim 8, wherein:

(a) R' is an optiocnally substituted aryl or
hetarocaryl ring;

(b) R? and R® are each independently selected from
halogen, CM, CO,R®, OR®, or R®; and

(c) R? 15 halogen, CN, oxo, RS, SR®*, OR®, N(R%)a],
CON (R®)3, CO;R*, CON(R)COR®, N(R)T.CO.R®,
N(R) T.NRCO;R®, N(R)TN(R®)3, NO;, Tq(haloalkyl),
CoN(R')2, COR®, BO;R®*, or BON(R®),.

A4
173
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The method according to claim 8, wherein said
compound has one or more features selected from the group

consisting of:

11.

12.

(a)

{b)
(c)
(d)
(e)

(a)

(b)
(c)
(d)
(e)

The

R! is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

R? is hydrogen, alkoxy, aminocalkyl, or halogen;
R’ is hydrogen, alkoxy, aralkoxy, or halogen;

R* is hydrogen or (CHi),R*; and

R® 18 halogen, CN, oxo, R®, SR®, OR®*, N(R%)a),
CON(R®)2, CO;R*, CON(R)COR®, or N(R)T.COiR®.

method according to claim 10, wherein:

R' is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1-yl, amino-pyrimidinyl, quinolinyl,
aminocbenzimidazole, or indolyl;

R? is hydrogen, alkoxy, aminoalkyl, or halogen;
R} is hydrogen, alkoxy, aralkoxy, or halogen;
R* is hydrogen or (CHa),R*; and

R’ is halogen, CM, oxo, R®, SR®*, OR®, N(R®).,
CON(R®)», CO;R®, CON(R)COR®, or N(R)T,COaR®.

method according to claim 1, wherein said

compound has the formula IIIa or IXIIb:
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w ol w ol
ur)—N W
W or W
IIIa IITh

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W 18 nitrogen or CR*;

R* 18 selected from hydrogen, halogen, -CF,, R’, -OR’, or
-N(R")3;

Ring A is optionally substituted with up to three R*;
wherein when an R* substituent is in the ortho-position
of Ring A, said R’ substituent may be taken together
with R* to form an optionally substituted 5-7 membered
ring containing 0-2 ring hestercatoms selected from
nitrogen, oxygen, or sulfur;

R? and R’ are each independently selected from R*,
halogen, CN, SR®, OR®, N(R®);, NRCO,R®, NRCON(R®)a),
CON(R®);, NRCOR®, MRN(R®);, COR®, CO;R®, COCOR®, SO.R®,
SO:M(R%);, or MRSO,R®; or R? and B! are taken togethsr to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 nembe:-:‘ed ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, or
sulfur;

R* is selected from R®, CON(R®), COR®, CO.R®, COCOR', 80.R',
80N (R®)2, or (CHp),R?;

vy is 1-6;
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R® is selected from R’, Ar, COAr, CON(R’)Ar, (CHa),CO:R,
(CH)) M (R")3, C(=BR')-H(R?)a2, C(=NR')-NRCOR,
C(=8)-N(R")2, CON(R?)2, COR, SO:R, or SO;M(R")a;

Ar is a five membered hetercaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R®, OR®, NHR®, NHCOR®, NHCONHR®,
COR', CONHR®, SO;R', MHSO,NHR' or SO,NHR®;

each R* is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, heterocaralkyl,
heterocaralkoxy, or heterovarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken
togethar with the nitrogen optionally form a four to
s8ix member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms;

R' is a C,-C, aliphatic group, wherein two R' on adjacent
positiocns of Ar, or am aryl or heteroaryl ring, way be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R is independently selected from oxo, halogen, CN,
NO,;, Tathaloalkyl), R®*, SR®, OR®, OR®, N(R®);, CON(R®)a,
CON(R)COR®, COR®, COR®, CO.N(R®);, COCOR®, SO.R®,
SON(R®)2, N(R)T,CO,R®, N(R)TuCON(R')2, M(R)TM(R®),,

N(R) T-NRCO.R®, N (R)T,NRCON (R®)a, N(R)T.COR®, N(R)T,NRCOR®,
N(R)TaSO0:N (R®) 2, N(R)Ta80;R®, T.PO(OR")a, T.O0PO(OR")j,
TSP (OR")3, T PO(OR™)a2, or TMNPO(OR")a;

each Q is an independently selected C;-C; branched or
straight alkyl;

T is selected from -Q- or -Qu.-CH(Qu-RY)-;
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each m and n are independently selected from Zero or one;
and R is selected from R’ or Ar.

13. The method according to claim 12, wherein said
compound has one or more features selected from the group
congisting of:
(a) R? and R® are each independently selected from
halogen, CN, CO.R®*, OR®, or RS;
(b} R®* 18 CO;R, COAr, COR, CON(R’}), Ar, (CH;),COaR, OF
{CH;) N (R"),; and
(c) R’ is halogen, CN, oxo, R®*, SR®, OR®, N(Bf).,
CoN (R®)2, CO,R®, CON(R)COR®, M(R)T.CO:R®,
N (R) T,NRCO;R®, N(R)T-N(R®)2, NO,, Ta(haloalkyl),
CO;N (R®)2, COR®, S0.R°, or BO,N(R%),.

14. The method according to claim 13, wherean:

(a) R? and R’ are each independently selected from
bhalogen, CN, CO,R®*, OR®, or RS;

(b) R® 1s CO;R, COAr, COR, CON(R’)2, Ar, (CH;),CO:R, oOr
(CHa) ,M(R")5; and

(c) R’ is halogen, CN, oxo, R®, Sr®, OR®, N(R%)a,
CON(R®)3, CO,R®, CON(R)COR®, M(R)T.CO.R®,
N(R) TNRCO;R®, N(R)TN(R*)a2, NOa), Ta(baloalkyl),
CO;M(R);, COR®, SOR®, or SON(R%),.

15. The method according to claim 13, wherein said
compound has one or more features selected from the group
conaisting of:

(a) R* is hydrogen, alkoxy, aminoalkyl, or halogen;

(b} R’ is hydrogen, alkoxy, aralkoxy, or halogen;

(c) ®* 18 hydrogen or (CH,),R*;

(d) R® is CON(R");, Ar, (CH;)yCOaR, or (CHp),M(R)a; and
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(e) R’ is balogen, CN, oxo, R, SR®, OR®’, N(R®),,
CON (R®)2, COR®, CON(R)COR®, or N(R)T.CO.R®.

16. The method according to claim 15, wherein:
(a) R* is hydrogen, alkoxy, amincalkyl, or halogen;
(b) R' is hydrogen, alkoxy, aralkoxy, or halogen;
(c) R* is bydrogen or (CH;)R*;
(d) R® is CON(R")a, Ar, (CHa)yCOR, or (CH),N(R");; and
(e) R® is halogen, CN, oxo, R®, SR®, ORS, N(R®)a,
COM(R®);, CO;R®, CON(R)COR®, or M(R)T.CO:R‘.

17. The method according to claim 1, wherein said
compound is selected from those listed in either of
Tables 1 or 2,

18. The method according to claim 1 further comprising
the step of contacting said blological sample with an
agent which increases the susceptibility of bacterial
organisms to antibiotics.

19. A method of treating a bacterial infection in a
mammal in need thereof, comprising the step of
adminiatering to said wammal a therapeutically effective
amount of a compound of formula I:

R' -
W R?

R’
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or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

Z is O oxr N-R%;

W is nitrogen or CR";

R® is selected from hydrogen, halogen, -CFs, R’, -OR’, or
-N(R"),;

R! is an aryl or hetercaryl ring, wherein said ring is
optionally substituted by up to four R®; wherein an R’
substituent in the ortho-position of R' taken together
with R? may form a fused, unsaturated or partially
unsaturated, optionally substituted 5-8 membered ring
having 0-2 ring hetercatoms selected from nitrogen,
oxygen, or sulfur;

R?® and R’ are each independently selected from R®,
halogen, CN, BR®°, OR®, N(R®)a, NRCO,R®, NRCON(R®)j,
CON(R®)2, NRCOR®, NRM(R®)2, COR®, CO,R®, COCOR®, 8O.R®,
SO0.N (RS);, or NRSO,R®; or R* and R® are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heteroatoms selected from nitrogen, oxygen, or
sulfur;

R' is selected from R®, CON(R®), COR®, CO.R®, COCOR®, SO.R%,
80N (R®)3, or (CH3),RY,

Yy iB 1-6;

R® is selected from R’, Ar, CORr, CoN(R")Ar, (CH3),COaR,
(CHa) N (R7)a2, C(=NR'®)-N(R7);, C(=NR'®)-NRCOR,

C(=8) -N(R")2, COM(R’)a, COR, SO;R, or SO;N(R’)j;

Ar 18 a five membered heterocaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
subatituted by up to three substituenta selected from
oxo, halogen, CN, NO;, R’, OR', NHR', NHCOR', RHCOMHR®,
COR', CONHR'’, SO,R', MHSO,NHR® or SO,NHR';
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each R®* is independently selected from R’ or an optiomally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, hsteroaryl, heterocaralkyl,
heteroaralkoxy, or heteroarayloxyalkyl;

each R’ 18 independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
aix member, saturated or umsaturated heterocyclic ring
having ane to three hetercvatoms;

R* is a C;-C, aliphatic group, wherein two R’ on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, balogen, CN,
NO;, Ta(haloalkyl), R®, SR, OR®, OR®, N(R®):, COM(R®)a,
CON (R) COR®, COR®, CO,R®, COM(R®)a, COCOR®, SO,R%,
SON(R®)2, N(R)TJCOR®, N(R)TaCON(R®)a2, N(R)TuN(R®)a,

N (R) T,NRCO,R®, N (R) TNRCON(R®)a, N(R)T.COR®, N(R)T.NRCOR®,
N (R) ToSOaN (R®) 2, N(R)TaSO0;R*, T.PO(OR’)2, T.OPO(OR")a,
Ta8P (OR7)2, TaPO(OR');, or TNPO(OR)a;

each Q 185 an independently selacted C,-C; branched or
straight alkyl;

T is selected from -Q- or -Qu-CH{Q.-R?)-;

each m and n are independently selected from zero or one;

and R 1s salected from R’ or Ar.

20. The method according to claim 19, wherein said
compound has the formula Ia or Ibh:
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| R’ R'
: R? R?

R®
I HN Ly HN

‘H‘ or h‘
. Ia Ib
{ or a pharmaceutically acceptable derivative or prodrug
thereof.

21. The method according to claim 20, wherein saild
compound has one or more features selected from the group
consisting of:
. (a) R! is an opticnally substituted aryl or
heteroaryl ring;
(b} B? and R® are each independently selected from
z halogen, CN, CO.R®, OR®, or R®;
- (c) R® is CO;R, COAr, COR, CON(R');, Ar, (CH;),COsR, or
(CHa) M (R")2; and
(d) R* is halogen, CN, oxo, R®, SR®, OR®, M(RS),,
- CON(R®)2, CO;R®, CON(R)COR®, N(R)TaCO.R®,
M (R) THNRCO;R®, M(R)T.N(R),, NO,, Ta(baloalkyl),
CO;N (R®);, COR®, SO;R®, or BON(R®),.

22. The method according to claim 21, wherein:

(a) R is an optionally substituted aryl or
hetercaryl ring:;

{b) R?® and R’ are each independently selected from
halogen, CN, COsR®*, OR®, or R%;

{c) R* 1s COjR, COAr, COR, CON(R’)a, Ar, (CH)),CO;R, oOr
(CH,) M (R7)2; and

(d) R? is halogen, CH, oxo, R', SRS, OR®, N(R%),,
CON(R%)2, CO;R®, CON(R)COR®, M (R)TLCO.R®,

ik u 1
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N (R) T.MRCO,R®, N(R)ToN(R®),;, NOa, Ta(haloalkyl),
CO.N(R®)a, COR®, 80,R®, or BO,N(R®),.

23. The method according to claim 21, wherein said
compound has one or more features selected from the group
consisting of:

(a) R! is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;

{(c) R’ is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R* is hydrogen or {(CHj),R*;

(e) R® is CON(R");, Ar, (CH;),COR, or (CHa)yN(R%)a; and

{(f) R’ is halogen, CN, oxo, R%, SR®, OR®, N(R%),,
CON(R®)a, CO.R®, CON(R)COR®, or N(R)T.CO.R®.

24. The method according to claim 23, wherein:

(a) R! is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
vl, pyrazol-l1-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl:;

(b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;

(c) R? is hydrogen, alkoxy, aralkoxy, or balogen;

(d) R* is hydrogen or (CHp)R?;

(e) R* 1s CON(R’);, Ar, (CH,;),CO;R, or (CH,),N(R’)a; and

(£) R® is balogen, CN, oxo, R®, 8R®, OR®’, N(R"),,

CON (R®)2, CO,R®, CON(R)COR®, or N(R)T.COR'.

25. The method acc rding to claim 19, wherein said
compound has the £ rmula IIa or IIb:
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or & pharmaceutically acceptable derivative or prodrug

thereof, wherein:

or a pharmaceutically acceptable derivative or prodrug
' thereof, wherein:

W is nitrogen or CR*,

Rl

4

— 4'|_| r

R* is selected from hydrogen, halogen, -CFs;, R’, -OR’, or

-N(R")a;

is an aryl or heterocaryl ring, wherein said ring is
optionally subatituted by up to four R’; wherein an R’
substituent in the ortho-position of R! taken together
with R? may form a fused, unsaturated or partially
unsaturated, optionally substituted 5-6 membered ring
baving 0-2 ring hetercatoms selected from nitrogen,
oxygen, or sulfur;

and R? are each independently selected from RS,
balogen, N, SR®, OR®, N(R®),, NRCO;R®, NRCON(R®)j,
CON(R®),, MRCOR®, NRN(R®)2, COR®, CO,R°, COCOR®, SO.R®,
SO,N(R®);, or NRSO,R®; or R® and R® are taken together t
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring hetercatoms selected from nitrogen, oxygen, or
sulfur;

EAY
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R* 18 selected from R®, CON(R®), COR®, CO,R®, COCOR®, SO.R®,
SO (R%)a, or (CHa)/R%;

y 1s 1-6;

Ar 1s a five membered heteroaryl, heterocyclyl, or
carbocyclyl ring, wherein sald ring is optiomally
substituted by up to three substituents selected from
oxo, halogen, CN, K0, R', OR', NHR', NHCOR®, NHCOMHR®,
COR', COMHR®, SO,R', MHSO,NHR® or SO,MHR®;

each R* is independently selected from R’ or an opticmally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, heteroaralkyl,
heterocaralkoaty, or hetercarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
8ix member, saturated or unsaturated heterocyclic ring
having one to three hatercatoms;

R’ is a C,-C, aliphatic group, wherein two R' on adjacent
positions of Ar, or an aryl or hetervaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R? is independently selected from oxo, halogen, CN,
NO;, Ta(haloalkyl), R®, SR, OR®, OR', M(R®);, CON(R'),,
CON (R) COR®, COR®, CO,R®, CO.M(R®),, COCOR®, SO;R®,

EO;N (R°)2, N(R)T.COaR®, N(R)T,COM(R®)a, N(R)TMN(R®)),

N (R) T-NRCO;R®, N (R)T,NRCON(R®)a, N(R)T.COR®, N(R)T.NRCOR®,
N(R) Ta80,M (R%)3, N(R)T.SO;R®, T.PO(OR’)3, TJOPO(OR’)a,
TaSP(OR’)5, TPO(OR™)2, or TNPO(OR’),;

each Q is an independently selected C,-C; branched or
straight alkyl:

T 18 selected from -Q- r -Qu-CH{Qa-R?)-; and
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each m and n are independently selected from zero or one.

26. The method according to claim 25, wherein said
compound has one or more features selected from the group
consisting of:
(a) R*® is an optionally substituted aryl or
heteroaryl ring;
(b) R? and R are each independently selected from
halogen, CN, CO:R®, OR®, or R%; and
(c) R’ is halogen, CN, oxo, R’, SRS, OR®, N(R%),,
CON (R*);, CO.R®, CON(R)COR®, N(R)T.CO;R®,
N(R) T,MRCO,R®, N(R)ToN¥(R®);, MOz, T.(haloalkyl),
CO,N(R®);, COR®, SO,R®, or SO.N(R®),.

27. The method according to claim 26, wherein:

(a) R! is an optionally substituted aryl or
hetercaryl ring:

(b) R? and R’ are each independently selected from
halogen, CN, COsR®, OR®’, or R%; and

(c) R?* is halogen, CN, oxo, R®, SR®*, OR®*, N(R®)a,
CON (R®)2, CO;R®, CON(R)COR®, N(R)T.CO.R®,
N (R) T.NRCO,R®, N(R)ToM(R)s, NO;, Ta(haloalkyl),
COM(R®);, COR®, SO.R®, or SO,N(R%),.

28. The method according to claim 26, wherein said
compound has one or more features selected from the group
consisting of:

(a) R* is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1l-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
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(c) R is hydrogen, alkoxy, aralkoxy, or halogen;
(d) R' ip hydrogen or (CH;)y®*; and
(e) R’ is balogen, CN, oxo, R®, SRS, OR®, N(R®),,
CON(R®)a, COaR®, CON(R)COR®, or N(R)T.CO:R®.

29. The method according to claim 28, whereiln:

(a) R' is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
yl, pyrazol-1-yl, amino-pyrimidinyl, quinolinyl,
aminobenzimidazole, or indolyl;

{b) R? is hydrogen, alkoxy, aminoalkyl, or halogen;

(c) R® igs hydrogen, alkoxy, aralkoxy, or halogen;

(d) R* is hydrogen or (CH,),R*; and

(e} R? 18 halogen, CN, oxo, R®, SR®, OR®, M(R®),,
coN (R%)2, COJR®, CON(R)COR®, or N(R)T,CO.R'.

30. The method according to claim 19, wherein saild
compound has the formula IIXIa or IXIIb:

NN
A A
W w
R?
D"
\h' or
IXIla IIIb

or a pharmaceutically acceptable derivative or prodrug
there £, wherein:

W is nitrogen or CR";
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R* is selected from hydrogen, halogen, -CF,, R’, -OR’, or

-N(R?)a;

Ring A is optionally substituted with up to three RY;

wherein when an R’ substituent is in the ortho-position
of Ring A, said R’ substituent may be taken together
with R’ to form an optionally substituted 5-7 membered
ring containing 0-2 ring heteroatoms selected from
nitrogen, oxygen, or sulfur;

and R’ are each independently selected from R®,

halogen, CN, SR®, OR®, N(R®)a, NRCO;R®*, NRCON(R®)a,
CON(R®)2, NRCOR®, NRN(R®)a, COR®, CO.R®, COCOR®, SO.RS,
80,M(R*)3, or NRSO;R®; or R? and R’ are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2

ring hetercatoms selected from nitrogen, oxygen, or
sulfur;

R' is selected from R*, CON(R®), COR®, CO,R®*, COCOR®, SO.R®,
SO.N (R)a, or (CHa),R*;

y is 1-6;

R® is selected from R’, Ar, COAr, CON(R’)Ar, (CH,),CO:R,

(CH;) M (R7);, C(=NR?)-N(R");, C(=NR®)-MRCOR,
C(=8) -H{(R")2, COM(R’)a, COR, SOsR, or SO;N(R’);;

Ar is a five membered heterocaryl, heterocyclyl, or

carbocyclyl ring, whereln said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO;, R*, OR®, NHR®, NHCOR®,. NHCOMHR®,
COR', CONHR®, 80,R*, NHSO,NHR® or SO,NHR';

each R® is independently selected from R’ or an optionally

substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, heteroaralkyl,
hetercaralkoxy, or hetercarayloxyalkyl;
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each R’ is independently selected from hydrogen or an
optionally subatituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
8ix member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms;

R' is a C;-C, aliphatic group, wherein two R' on adjacent
positions of Ar, or an aryl or heterocaryl ring, may be
taken together with thelr intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, halogen, CN,
NO;, Ta(haloalkyl), R®, sR®, OR®, OR®, N(R®);, COM(R®)a,
CON(R) COR®, COR®, CO,R®, CO.N(R®)s, COCOR®, BO:R®,
SO0.N(R);, N{R)TaCO:R®, N(R)T,CON(R®);, N(R)T.N(R®)a,

M (R) T,NRCOR®, N(R)T,NMRCON(R®)2, N(R)T.COR®, M(R)T.MRCOR®,
N(R) T.SO0,M(R®)2, N(R)T.SO;R®, T.PO(OR’)a2, T OPO(OR’)a,
TaSP(OR);, TJPO(OR”)3, Or TNPO{OR’)a;

each Q is an independently selected C;,-C; branched or
straight alkyl;

T is selected from -Q- or -Qa-CH{Qu-R?)-;

each m and n are independently selected from zero or one;

and R is selected from R’ or Ar.

31. The method according to claim 30, wvherein said
compound has one or more features selected from the group
consisting of:
(a) R? and R® are each independently selected from
halogen, CN, O0R*, OR®, or R%;
{b) R* is CO;R, COAx, COR, COM(R’)a, Ar, (CH;),CO:R, OX
(CHa) N (R”)a; and
(c) R* is halogen, CN, oxo, R®, 8R®, OR®, N(R),,
CON (R®)2, CO;R®*, CON(R)COR®, N(R)T,CO;R*,
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N (R) TNRCO.R®*, N(R)T.M(R®)2, NOs, Tn(baloalkyl),
CO,N (R®) 3, COR®, S0,R®*, or SO.N(R®),;.

32. The method according to claim 31, wherein:

(a) R? and R’ are each independently selected from
halogen, CN, CO,R®*, OR®, or RY;

{b) R® is COR, COAr, COR, CON(R’)a, Ar, (CHa),CO;R, or
(CHa) M (R7)2; and

(c) R® is halogen, CN, oxo, R®, SR®, OR®, N(R%)a,
CON(R*)2, CO,R®, CON(R)COR®, N(R)T.CO.R®,
N (R) T,NRCO,R®, N(R)T.N{(R®)2, NO,, Ta(haloalkyl),
CO.N(R®)2, COR®, 80.R®, or SO,N(R®);.

33. The method according to claim 31, wherein said
compound has one or more features selected from the group
consisting of:

(a) R? is hydrogen, alkoxy, aminoalkyl, or halogen;

{b) R? is hydrogen, alkoxy, aralkoxy, or halogen;

(c) R* is hydrogen or (CH,),R*;

{d) R* 18 CON{(R")a, Ar, (CH;),CO.R, or {(CH,),N{R7)a; and

(e) R? is halogen, CN, oxo, R®, SRS, OR®, N(R®)a,

CON (R*)2, CO,R®, CON(R)COR®, or N(R)T.COsR®.

34. The method according to claim 33, wherein:
(a) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
(b) R? is hydrogen, alkoxy, aralkoxy, or halogen;
(c) R* 1s hydrogen or (CHa)yR*;
(d) R* is CON(R");, Ar, (CH;)yCO;R, or (CH;},N(R");; and
(e) R® is halogen, CN, axo, R®, SR®, OR®, N(R%)),
CON(R®)2, CO,R®, CON(R)COR®, or N(R)T,CO:R®.
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35. The method according to claim 19, wherein said
compound is selected from those listed in either of
Tables 1 and 2.

36. The method according to claim 19, wherein the
disease in mammals is alleviated by administration of an
inhibitor of gyrase.

37. The method according to claim 19, wherein the
bacterial infection to be treated is characterized by the
presence of one or more of the following: Streptococcus

pneumoniae, Streptococcus pyrogenes, Enterococcusg

fecalis, Enterococcus faecium, Klebsiella pneumoniae, .
Enterobacter sps. Proteus sps. Pseudomonag aeruginosa, E.

coli, Serratia marcesens, S. aureus, or Coag. Neg. Staph.

38. The method according to claim 19, wherein the
bacterial infectiom to be treated is selected from one or
more of the following: urinary tract infections,
pneumonia, prostatitis, skin and soft tissue infections,
intra-abdominal infections, or infections of febrile
neutropenaic patients.

39. The method according to claim 19 further comprising
the step of administering to said patient an additional
therapeutic agent either as part of a multiple dosage

form together with said compound or as a separate dosage
form. .

40. The method according to claim 19 further comprising i
the step of administering to said patient an agent that
increases the susceptibility of bacterlial organisms to

antibi tics.
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41. A compound of formula IIa or IIb:
n‘l
n‘
R?

w W
Ao oy

R R or R R
Ila IIb

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

or a pharmaceutically acceptable derivative or prodrug
thereof, wherein:

W is nitrogen or CR";

R* is selected from hydrogen, halogen, -CPs, R’, -OR’, or

RI.

-N(R")a;

is an aryl or heteroaryl ring, wherein said ring is
optionally substituted by up to four R®; wherein an R®
substituent in the oxtho-position of R taken together
with R? may form a fused, unsaturated or partially
unsaturated, optionally substituted 5-8 membered ring
having 0-2 ring hetercatoms selacted from nitrogen,
oxygen, or sulfur;

and R' are each independently selected from R®,
halogen, CN, SR®, OR®, NM(R®)a, NRCO,R®, NRCON(R%)a,

Com (R®);, MRCOR®, NRN(R®);, COR®, COR®, COCOR®, SO.RS,
80N (R®)2, or NRSO.R®; or R? and R’ are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered ring containing 0-2
ring heterocatoms selected from nitrogen, oxygen, or
sulfur;

is selected from R, CON(R®), COR®, CO,R®, COCOR®, SO;R®,
SO0:N(R%);, T (CH)yR*;

R%



[ ]

.l_'.‘l‘lll LI §

WO 02060879 PCT/US01/48855

-106-

Yy 18 1-6;

Ar 18 a five membered heteroaryl, heterocyclyl, or
carbocyclyl ring, wherein said ring is optionally
substituted by up to three substituenta selected from
oxo, halogen, CN, NO;, R®, OR®, NHR®, NHCOR®, NHCONHR',
COR®, CONBR®, 80,R", NHSO,NHR’ or BO,MHR®;

each R® is independently selected from R’ or an optionally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heteroaryl, hetercaralkyl,
hetercaralkoxy, or hetercarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one to
six carbons, or two R’ on the same nitrogen taken
together with the nitrogen optionally form a four to
six member, saturated or unsaturated heterocyclic ring
having one to three hetercatoms;

R* is a C,-C, aliphatic group, wherein two R' on adjacent
positions of Ar, or an aryl or heteroaryl ring, may be
taken together with their intervening atoms to form a
three to six membered fused ring;

each R’ is independently selected from oxo, halogen, CN,
NO2, Ta(haloalkyl), R®, SRS, OR®, OR', M(R®);, CON(R®),,
CON (R) COR®, COR®, CO,R®, COM(R®);, COCOR®, SO,R®,
SOM(R®)2, N(R)TsCOR®, N(R)T.CON(R');, N(R)T.N(R®)j,

N(R) T,NRCO.R®, N(R)TMNRCON(R®)a, W(R)T.COR®, N(R)TJNRCOR®,
N(R) T,SO:N(R)a, M(R)TaS0.R®, T,PO(OR’);, TROPO(OR’)a,
T.SP(OR’)2, ToPO(OR')2, or THNPO(OR')j;

each Q is an independently selected C,-C; branched or
straight alkyl;

T is selected from -Q- or -Q,-CH(Qa-R?*)-; and

each m and n are independently selected from zexo or one.
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42. The compound according to claim 41, wherein said
compound has one or more features selected from the group
consisting of:
(a) R® is an optiomally substituted aryl or
heteroaryl ring;
(b) R? and R’ are each independently selected from
halogen, CN, CO.R®*, OR®, or R®; and
(c) R’ is halogen, CN, oxo, R, 8R®, OR®, N(R®)a,
CON(R®)2, COaR®, CON(R)COR', N (R)T.CO:R®,
M (R) TJNRCO,R®, N(R)TN(R®);, NO;, Ta(haloalkyl),
COM (R®)a, COR®, S0.R®, or SON(R®),.

43. The compound according to claim 42, wherein:

(a) R! 1s an optionally substituted aryl or
heteroaryl ring;

{b) R? and R’ are each independently selected from
halogen, CN, CO;R®*, OR®*, or R®; and

{c) R® is halogen, CN, oxo, R®, SR®, OR®, N(®%)a,
CON{R®)2, CO:R®, COM(R)COR®, N(R)T.CO:R®,
N (R) To-NRCO,RY, N (R)T.M(R®);, NO;, Ta(baloalkyl),
CO;M(R®)2, COR®, SO;R®, or SO,N(R®),.

44. The compound according to claim 42, wherein said
compound has one or more features selected from the group
consisting of:

(a) R! is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
vl, pyrazol-l-yl, amino-pyrimidinyl, quinolinyl,
aminobengimidazole, or indolyl;

(b) R? is hydrogen, alkoxy, aminocalkyl, or halogen;

(c) R is hydrogen, alkoxy, aralkoxy, r halogen;

(d) R* is hydrogen or (CHs)yR*; and
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(e) R* is halogen, CN, oxo, R*, BR®, OR', N(R®),,
COM(R®)2, CO,R®, CON(R)COR®, or N(R)T.CO:R®.

45. The compound according to claim 44, wherein:

(a) R is an optionally substituted ring selected
from phenyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
thienyl, pyrimidyl, imidazol-1-yl, imidazol-2-
¥l, pyrazol-l-yl, amino-pyrimidinyl, quinolinyl,
aninobenzimidazole, or indolyl;

(b) R? is hydrogen, alkaxy, aminoalkyl, or halogen;

(c) R® is hydrogen, alkoxy, aralkoxy, or halogen;

(d) R* is hydrogen or (CH,),R*; and

(e) R? is halogen, CN, oxo, R®, SR®, OR®, M(R%)a,
CON (R®) 2, CO;R®, CON(R)COR®, or N(R)T,CO,R®.

46. A compound of formula IIIa or IIIb:

N
A A
R
w or
IIZa IIYb

or a pharmaceutically acceptable derivative or prodrug

thereof, wherein:

W is nitrogen or CR%;

R* is selected from hydrogen, halogen, -CF;, R’, -OR?, or
-N(R),;
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Ring A is optionally substituted with up to three R*;
wherein when an R® substituent is in the ortho-position
of Ring A, said R’ substituent may be taken together
with R* to form an optionally substituted 5-7 membered
ring containing 0-2 ring hetercatoms selected from
nitrogen, oxygen, or sulfur;

R and R’ are each independently selected from R*,
halogen, CN, SR®, OR®, M(R®);, MRCO;R®, NRCON(R®),,

COM (R®)2, NRCOR®, NRN(R)a, COR®, CO.R®, COCOR®, S0,R%,
SO.N(R*)a, or NRSO;R®*; or R? and R* are taken together to
form a fused, unsaturated or partially unsaturated,
optionally substituted 5-8 membered rirng containing 0-2
ring hetercatoms selected from nitrogen, oxygen, or
sulfur;

R' is selected from R®, CON(R®), COR®, CO,R®, COCOR®*, SO.R®,
SOM(R®)a, or (CHy),R*:

Y is 1-6;

R* is selected from R’, Ar, COAx, CON(R’)Ar, (CH,),COsR,
(CH,) N (R") 3, C(=MR'7)-N(R7);, C(=NR')-NRCOR,

C(=8) -N(R”);, CON(R’)a, COR, S8O;R, or SO,N(R7)a;

Ar is a five membered heterocaryl, heterocyclyl, or
carbocyclyl ring, wberein said ring is optionally
substituted by up to three substituents selected from
oxo, halogen, CN, NO,, R', OR®, NHR®, NHCOR®, NHCONHR®,
COR®, COMHR®, SO,R’, NHSOMHR' or SO,NHR';

each R® is independently selected from R’ or an opticnally
substituted group selected from alkoxy, hydroxyalkyl,
heterocyclyl, heterocyclcylalkyl, aryl, aralkyl,
aralkoxy, aryloxyalkyl, heterocaryl, hetercaralkyl,
heteroaralkoxy, or heteroarayloxyalkyl;

each R’ is independently selected from hydrogen or an
optionally substituted aliphatic group having one t
six carbons, or two R’ on the same nitrogen taken

%
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together with the nitrogen opticnally form a four to
8ix member, saturated or unsaturated heterocyclic ring
having one to three hetervatoms;

R’ is a C,-C, aliphatic group, wherein two R® on adjacent
positions of Ar, or an aryl or heterocaryl ring, may be
taken togethar with their intervening atoms to form a
three to six membered fused ring;

each R’ 18 independently selected from oxo, halogen, CN,
NOa, Tn({haloalkyl), R®, SR®, ORS, OR', NM(R%)a, CON(R®),,
CON (R) COR®, COR®, CO.R®, CO.M(R®)2, COCOR®, SO;RS,
S0;M(R)2, N(R)T.CO.R®, N(R)T.CON(R®);, M(R)ToN(R®)a,

N (R) T.NRCO;R®, N (R)TMRCON(R®)2, N(R)T.COR®, N{R)T.NRCOR®,
B(R)T.80:N(R®)2, N(R)Ta80;R’, TaPO(OR’);, TaOPO(OR’)a,
T.SP(OR’)a2, ToPO(OR’)2, or T.MPO(OR’)a;

each Q is an independently selected C,-C; branched or
straight alkyl;

T is selected from —Q- Oor -Qu-CH(Qa-R?)~;

each m and n are independently selected from zero or one;

and R is selected from R’ or Ar.

47. The compound according to claim 46, wherein said
compound has one or more features selected from the group
consisting of:
(a) R? and R? are each independently selected from
halogen, CN, CO,R*, OR®*, or R%;
(b) R® is CO,R, COAr, COR, CON(R")a, Ar, (CHa),CO;R, Or
(CH,) N (R7)3; and
(c) R* is halogen, CN, oxo, R®, SR®, OR®, N(RS),,
CON (R®);, CO;R®, CON(R)COR®, N(R)T.CO.R®,
N(R) T.NRCO,R®, N (R}TM(R®};, NO:, Ta(haloalkyl),
CO;M(R®)2, COR®, 80,8, or SO,N(R®)..

48. The compound acc rding t claim 47, whereain:
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(a) R* and R® are each independently selected from
balogen, CN, CO.R®, OR®, or RY;

(b) R® is CO.R, COAr, COR, CON(R’),, Ar, (CHj)yCOaR, oOr
(CH;) M (R7)2; and

{c) R® is halogen, CN, oxo, R®, SR®, OR®, N(R®),,
CON(R®)a, CO,R®, CON(R)COR®, N(R)T.COJR®,
N(R) T.NRCO2R®, N(R)ToN(R')z, NOz, Ta(haloalkyl),
CO.N (R®)a, COR®, BO.R®, or 80.M(R%),.

49. The compound according to claim 47, whereln sald
compound has one or more features selected from the group
consisting of:
(a) ®* is hydrogen, alkoxy, aminocalkyl, or halogen;
(b) R® is hydrogen, alkoxy, aralkoxy, or halogen;
{c) R* is hydrogen or (CH,),R?;
(d) ®® is CON(R’);, Ar, (CHa},COaR, ox (CHa)W(R’)a; and
(e) R’ is halogen, CN, oxo, R®, SR®, OR®, N(R%),,
CON(R®)2, CO.R®, COM(R)COR®, or N(R)T.COaR®.

50. The compound according to claim 49, wherein:
(a) R? is hydrogen, alkoxy, aminoalkyl, or halogen;
(b) R’ is hydrogen, alkoxy, aralkoxy, or halogen:
(c) R* is hydrogen or (CH,),R?;
(d) R® is CON(R’);, Axr, (CH;),CO:R, or (CHa)N(R")2; and
(e) R' 18 halogen, CN, oxo, R®, SR®, OR®, N(R%)a,
CON(R®)3, CO.R®*, CON(R)COR®, or N(R)T.CO;R®.

51. A composition comprising a compound according to any
cne of claims 41 to 50; and a pharmaceutically acceptable
cCarrier.

3%
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52. The composition according to claim 51, wherein said

compound is formulated in a pharmaceutically acceptable
manner for administration to a patient.

53. The composition according to claim 51 further
comprising an additional therapeutic agent.

54. The composition according to claim 52 further
comprising an additional therapeutic agent.

55. The composition according to claim 51 further
comprising an agent that increases the susceptibility of
bacterial organisms to antibiotics.

56. The composition according to claim 53 further
comprlsing an agent that increases the susceptibility of
bacterial organisms to antibiotics.
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