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(11,2, 4| TRIAZOLO/PIRAZOLO[1,5-¢][1,3,5] TRIAZINIL])-N-(CROMAN-4-IL)-
PROPANO-1,3-DIAMINO CON ACTIVIDAD ANTIBACTERIAL  CONTRA
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Solicitante: ELANCO ANIMAL HEALTH IRELAND LIMITED

Nuestra Ref.: P2013/000009

RESPUESTA AL OFICIO No. 22413, NOTIFICADO POR FIJACION EN LISTA No. 049
DE FECIIA 10 DE DICIEMBRE DE 2013
(PRIMER EXAMEN DE FONDO)

CARLOS R. OLARTE. mayor de¢ edad v vecino de Bogota. identificado tal como aparece al pie
de mi firma, en mi cardcter de apoderado de la sociedad solicitante, me permito manifestar lo
siguiente ante ¢l auto emanado por ese Despacho, dentro del plazo legal previsto en ¢l articulo 45

de la Decision 486. en los siguientes términos:

I Iin primer lugar. con ¢l dnimo de brindar mayor claridad a la materia reivindicada, me

permito adjuntar un Capitulo Reivindicatorio Modificado, que reemplaza en su totalidad el

Capitulo Reivindicatorio Modificado radicado ¢l 17 de abril de 2013,

Asi entonees. ¢l Capitulo Reivindicatorio Maodificado adjunto contiene los siguientes cambios:
en la Reivindicacion 1 se limita la definicion de los radicales R' y R” a unicamente el
grupo halo. de acuerdo con la antigua Retvindicacion 3:
- sc eliminan las Reivindicaciones 3.5, 6.8 v 9:
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- se corrige la redaccion de la Reivindicacion 2 por lo que ahora ¢s claro que el
compuesto se caracteriza porque el carbono de la posicion 4 de la porcion cromanilo
tiene la configuracion (R):

- las nuevas Reivindicaciones 3 v 4 encuentran soporte en la antigua Reivindicacion 4:

- se¢ introduce la nueva Reivindicacion 3. la cual reclama un compuesto y su sal
clorhidrato que encuentra soporte en la Reivindicacion 1, y se preparan de acuerdo
con los Ejemplos B1 y B2 (Tabla 1 del Capitulo Descriptivo).

- la nucva Reivindicacion 6 corresponde a la antigua Reivindicacion 7.

Valga anotar que las modificaciones efectuadas al Capitulo Reivindicatorio cumplen a cabalidad
con lo estipulado en el Articulo 34 de la Decision 486. ya que ¢stas de ninguna mancera implican
una ampliacion de la proteccion correspondicnte a la divulgacion contenida en la solicitud inicial.

sino por ¢l contrario, una franca limitacion a la materia reivindicada.

2. a- Il IExaminador argumenta que el titulo de la solicitud ¢s muy general porque, sc
incluyen muchisimos compuestos que poseen actividad bacteriana, pero que no son objeto de la
presente invencion, Al revisar el Capitulo Descriptivo, ¢l I'xaminador establece que ¢éste divulga
compucstos derivados de 3-[3-(croman-4-ilamino)propilamino triazolo[ 2.3-b|triazina. Se solicita

corregir ¢l titulo de acuerdo a la observacion anterior.

b- I-n atencion a la solicitud del Examinador. se modifica ¢l titulo de la solicitud de la

siguiente manera:

“COMPULESTOS N-([1.24]|TRIAZOLO/PIRAZOLO] 1.5-a]| 1,3.5| TRIAZINIL])-N-(CROMAN-
4-11.)-PROPANO-1.3-DIAMINO CON ACTIVIDAD ANTIBACTERIA CONTRA
CLOSTRIDIUM"

con lo cual considera respetuosmente superada la anterior objecion.

: a- 1 Examinador argumenta que la Reivindicacion 1 no es concisa porque se
mencionan ciertos sustituyentes tales como alquilo C4. polihaloalquilo Ci4. alquiloxi Cy,
polihaloalquiloxi C . dialquilamino C, 4. entre otros, los cuales a pesar de ser restriceion de una
eeneralidad amplian la posibilidad de obtener muchos posibles compuestos, lo cual incrementa la
complejidad de la presente solicitud v por lo tanto, no ¢s posible determinar ¢l verdadero alcance

de lo que se desea proteger.,
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Por lo tanto, ¢l Examinador solicita realizar una restriceion mas razonable de los sustituyentes de
la presente invencion, de tal forma que a partir de cstos se obtengan los compuestos sintetizados.
probados y que representan la solucion al problema téenico planteado dentro de la presente
invencion. Adicionalmente. ¢l I'xaminador solicita mencionar especificamente los sustituyentes
empleados (por cjemplo, en vez de mencionar alquilo Cj, mencionar si es metil, etil. isopropil,
isopentil, butil). Il Examinador sugicre realizar dicha restriccion de acuerdo a lo que se mucstra

en la siguiente tabla:

_Sustituyente Soportado en |a descripcion
X CR" {R* es H, Ci)
, RV S clher
R’ Cl, Br
R? OH, NH;z, NHCHj,
R* H

De otra parte. ¢l Ixaminador solicita mejorar la redaccion de la Reivindicacion 2, porque no se
menciona claramente que ¢l carbono quiral de la posicion 4 del anillo cromano posce la

configuracion R o ¢s ¢l enantiomero R.

Finalmente, ¢l Examinador argumenta que la Reivindicacion 8 no es clara porque no sc
mencionan las condiciones ni los reactivos que intervienen en el proceso de sintesis. Ademas, se
mencionan 1érminos generales como “base libre". “dlcali”, “sal de adicion”, los cuales solicita

especificar,

b- I'n primer lugar, llamo respetuosamente la atencion del Iixaminador sobre los
cambios introducidos en ¢l Capitulo Reivindicatorio Modificado adjunto. en particular lo

siguiente:

- en la Reivindicacion 1 se limito ¢l alcance de los radicales R' y R’ a grupos halo.
climinado asi los grupos alquilo 4. polihaloalquilo C4 alquiloxi Cj.
polihaloalquiloxi C . dialquilamino C.y. entre otros:

- se corrigio la redaccion de la Reivindicacion 2, para hacer claridad sobre el hecho
que ¢s ¢l carbono de la posicion 4 dc motivo cromanilo ¢l que presenta la
conliguracion (R):

- sc¢ climind la Reivindicacion 8.

Pagina 3 de 8



OLARTEMOURE

OLARTE MOURE & ASOCIADOS LTDA,

Teniendo en cuenta las anteriores modificaciones.. considero superadas las objeciones elevadas
por ¢l lixaminador. pues ¢l alcance de la materia reclamada en el Capitulo Reivindicatorio
Modificado ¢s completamente clara para cualquier persona medianamente versada en la materia y

corresponde a una generalizacion razonable de los cjemplos ilustrados en ¢l Capitulo Descriptivo.

4, a- Il Fxaminador seiala que la presente solicitud no cumple con el requisito de

unidad de invencion. porque se han identificado los siguiente dos grupos inventivos diferentes:

e Grupo Inventivo 1: Compuestos de la Formula I. donde X es CR (R” es H, alquilo
(1., 0 halogeno). de acuerdo con las Reivindicaciones a4y 6 a9,
; . . . . e S .

e Grupo Inventivo 2: Compuestos de la Formula I. donde X es CR” (R™ es H, alquilo

C.1. 0 haldgeno). de acuerdo con las Reivindicaciones 1 a 9.

De acuerdo con lo ilustrado en ¢l Capitulo Descriptivo, el Examinador argumenta que solamente
se divulga evidencia de la actividad antibacteriana de los compuestos de la presente invencion
cuando X es CRY. Ademas. el documento US52703111 divulga un compuesto de Formula |
derivado  de | 1.2.4]triazolo[ 1.5-a][ 1.3.5|triazina. como antagonistas de  Adenosina, como
vasodilatadores. lo cual sugicre que la actividad de los compuestos difiere si en la posicion 4 sc

intercambia un CIH por un N,

Por lo tanto. el Examinador solicita presentar las respectivas solicitudes divisionales para cada
uno de los grupos inventivos mencionados o se solicita restringir la presente invencion a un solo

arupo inventivo. climinando de la presente solicitud los restantes.

b- 1) Iin primer lugar. me permito sefalar que no es claro el problema de unidad
de invencion que plantea el Examinador pues los dos grupos a que hace referencia se refieren a
compuestos en los que X es CR”. lo cual no permite establecer la razon por la cual ¢l Examinador
considera que los compuestos reivindicados no reclaman ¢l mismo concepto inventivo.  De
hecho. en el examen de fondo, ¢l Examinador establece la misma definicion para los dos grupos
inventivos. Considerando la informacion anterior, no es del todo claro cual es el problema de

unidad de invencion que detecto el Iixaminador.

Ahora bien, asumicendo que ¢l Lixaminador se refiere a los compuestos resultantes de las

alternativas del radical X, donde X _es CR” o X es N. me permito llamar la atencion del

I:xaminador sobre ¢l hecho que ambas posibilidades para X, esto es CR™ y N, estan

adccuadamente soportadas en ¢l Capitulo Descriptivo, por ¢jemplo, ¢n la piagina 9 v dichos
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compucstos presentan una actividad antibacteriana  similar.  Es decir. los  compuestos
reivindicados comparten ¢l mismo nucleo estructural, comparten su actividad farmacologica y

por lo tanto, comparten un inico concepto inventivo.
Siendo asi. me permito llamar la atencion del Examinador sobre Instructivo para cl l:xamen de
Solicitudes de Patentes de Invencion y Modelos de Utilidad de la Superintendencia de Industria y

Comercio (SIC). que establece:

“La lamada  “Practica Markush™ es una estructura que comprende varias

alternativas del invento en una sola reivindicacion. La condicion indispensable de

lus alternativas, es que sean_de una naturaleza similar, es decir, que tengan una

estructura comun y una actividad comiin.

Antes de formular una objecién por unidad de invencion el examinador debe

verificar si exisie un unico concepto inventivo. Il concepto_inventivo comin de un

grupo de compuestos es su estructura comin y su pmpfedad conin.

Se considera la unidad de acuerdo con las siguientes sttuaciones™ (Mi subrayado. mi

negrilla)

Mis adelante ¢l mismo Instructivo establece que:

I decir. hay unidad de invencion cuando todas las variantes tienen _una

estructura quimica comun v una propiedad o _actividad comunn. Y la esiructura

guimica conuin ocupa gran parte de sus estructuras o es una parte de su estructura
que a la vista del estado de la 1écnica es distintiva (desde el punto de vista
estructural) v esencial (para la propiedad o actividad comin).

In el campo de los compuestos farmacéuticos. la estructura quimica comun que
proporciona la propiedad o actividad conin, se denomina “grupo farmacoforico”,
De  manera que un grupo de compuestos que comparten el mismo  grupo
Jarmacoforico distintivo a la vista del estado de la técnica (porque e¢s nuevo e
inventivo) tiene unidad de invencion.

Ademcs. si las diversas variantes de los compuestos reivindicados son isosteros o
hioisdsteros distintivos, se considera que hav unidad de invencion entre ellos™ (mi

subrayado. mi negrilla)

"nstructivo Fxamen de Solicitudes de Patentes de Inveneion y Modelo de utilidad. Superintendencia de Industria y
Comercio. 2012, Seeeion 3.3.4.3, Pagina 161. Relativo a las “Unidad de Invencion ™ (disponible electranicamente
en bup Capisic.eov.co Documentos Guia_xamen Patentes.pdh))
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I‘n ¢l presente caso, los compuestos del grupo 1y el grupo 2 senalados por ¢l I:xaminador tienen

¢n comun la siguiente estructura:

I:] unico punto de diferencia cs ¢l radical X, encerrado dentro del circulo. Como una persona
versada en la materia. compuestos con un grado de similitud menor pueden presentar la misma
actividad.  En cl presente caso. no existe razon alguna para suponcr que ¢l comportamiento
antibacterial del compuesto cuyo radical X ¢s nitrogeno dificra del comportamiento antibacterial
del compuesto cuvo radical X ¢s CR®. I'n consecuencia. los compuestos de la formula 1, donde X
s nitrégeno comparten un unico concepto inventivo comun con ¢l grupo de compuestos donde X
¢s CRY. pues comparten su cstructura comin y su propicdad antibacterial comun.

Adicionalmente. en este caso la estructura quimica comin ocupa gran parte de sus estructuras

v ¢s una parte de su cestructura que a la vista del estado de la téenica es distintiva (desde ¢l punto
de vista estructural) y esencial (para la propiedad o actividad comtn), tal como lo establece la
SIC en su Instructivo, por lo que la Reivindicacion 1. se refiere a compuestos que comparten un

inico coneeplo inventivo.

i) De otra parte, con relacion a la patente US5270311 (D1). citada para
demostrar la falta de unidad a posteriori. nos permitimos argumentar que, contrario a la opinion
del Examinador. D1 se reliere tnica v exclusivamente a la actividad de pirazolo| 2,3-a][1.3. |

triazinas como antagonista de la adenosina.

s decir, los compuestos de D1 que incluyen CH y N muestran actividad antagonista de la
adenosina similar (como ¢l LExaminador podra constatar. D1 no hace ninguna relerencia a la

“Instructivo Examen de Solicitudes de Patentes de [nvencion y Modelo de utilidad. Superintendencia de Industria y
Comercio. 2012, Scccion 3.3.4.5, Pagina 162, Relativo a las "Todas las variantes son de naturaleza similar™
(disponible electronicamente en hitp: apisic.cov.co/Doctmentos Guia Fxamen Patentes.pdf))
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actividad antibacteriana de compucstos similares). Siendo asi, no existe en D1 ninguna ensceiianza
que hubiera llevado a la persona versada en la materia a creer que los compuestos [1.2.4triazolo
[1.5-a||1.3.5]triavina v pirazolo[ 1.5-x|[1.3.5] triazina (como los que se reclaman en la presente
invencion) podrian presentar una actividad absolutamente distinta como ¢s que los dos

compuestos scan activos contra Clostridium.

Por ¢l contrario. una persona versada cn la éenica, siguicndo las enscnanzas de DI,
neeesariamente estaria sesgado a creer que los compuestos [ 1,2.4]triazolof 1.5-¢][ 1.3,5triazina y
pirazolo| 1.5-¢|| 1.3.5|triazina proporcionarian el mismo tipo de actividad. csto es como
antagonistas de adenosina.  Adicionalmente, ¢l que compuestos similares tengan actividad como
antagonistas dc Adcenosina. como vasodilatadores, no signilica que otros compueslos que
comparten una cstructura similar tenga otra actividad comun es la actividad antibacterial contra

Clostridium.

De¢ continuar con la posicion que le lleva a afirmar que no existe unidad de invencion entre los
compuestos de la Reivindicacion 1. le solicito respetuosamente al Examinador que proporcione
prucbas quc l¢ permitan concluir que los compuestos en cuestion no tienen una estructura 0 una
propicdad comun. Especificamente. el Examinador deberd comprobar que los compuestos donde
¢l radical X es N. s¢ comporta. desde ¢l punto de vista de agente antibacterial contra Clostridium.

de una forma distinta a los compuestos donde X ¢s CR”,

5, Iinalmente. me permito informar que para el concepto inventivo comprendido en la
presente solicitud, ha sido otorgado hasta el momento el privilegio de patente en Eistados Unidos
(LUS8.618,100) de la cual anexo una copia. la cual corresponde esencialmente a la misma materia
reclamada en ¢l Capitulo Retvindicatorio Modificado. solo que la definicion de R1 y R* en la

patente concedida en Iistados Unidos es mas amplia.

Si bien cs cierto que las concesiones de patentes en oficinas de otros paises no son vinculantes en
¢l sentido que obliguen a la SIC a tomar una decision en el mismo sentido, considero que dichas
concesiones  sugieren ¢l cumplimiento de los requisitos de patentabilidad de la materia
reivindicada. yva que los criterios de evaluacion y estudio aplicados para concluir la aceptacion de
dichas patentes resultan cquivalentes a los que la SIC debe emplear.  lin este caso especifico
[Tamo respetuosamente la atencion del Examinador sobre el hecho que dicha patente fue otorgada

para reivindicaciones que cubren el compuesto de formula 1. donde X puede ser N o CR™.
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6. Por todo lo anterior. considero que las objeciones presentadas por la Fxaminadora en su
primer examen de fondo. han sido resueltas y por consiguiente solicito respetuosamente que cl
Despacho tenga por cumplidos los requisitos de patentabilidad y proceda con la concesion de la

patente.

Alentamente,

CARLIOS R, OLARTE
C.C. No. 79.782.747 dc Bogota
1.2, 74.295

Anexos:

- Capitulo Reivindicatorio Modificado.

- Copia de la Patente US 8,618.100. concedida en Estados Unidos.
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Fxpediente No. 13-019.560
Primer Examen de Fondo
P2013/000009

CAPITULO REIVINDICATORIO MODIFICADO

(Primer Examen de Fondo)

l. U'n compuesto de formula (1):

R‘i

que incluye cualquier forma estercoquimicamente isomérica y tautomero del mismo.
en donde:

R' v R son cada uno halo:

R ¢s hidroxilo. amino. mono- o di-(alquilo C_;)amino:

R ¢s hidrogeno o alquilo C

X es nitrogeno o CR” en donde R” es hidrogeno. halo o alquilo Cyy:

con la condicion de que cuando R es hidroxilo entonces X representa CIH y R’
representa hidrogeno:

o una sal de adicion de acido del mismo farmaccéuticamente aceptable. o un solvato

del mismo.

2. 2l compuesto de acuerdo con la Retvindicacion 1. que incluye cualquier forma
estercoquimicamente isomérica v tautomero del mismo: o una sal de adicion de acido
farmaccuticamente aceptable del mismo, o un solvato del mismo. caracterizado porque ¢l

carbono de la posicion-4 dce la porcion cromanilo tiene la configuracion (R).

3 I:l compuesto de acuerdo con la Reivindicacion 1, que incluye cualquier forma
cstercoquimicamente isomeérica y tautomero del mismo: o una sal de adicion de acido
. A . . | 2

farmacéuticamente aceptable del mismo. o un solvato del mismo, en donde R* v R” son

cada uno bromo v estan localizados en la posicion 6 v 8 de la porcion cromanilo.
4. Bl compuesto de acuerdo con la Reivindicacion 1. que incluye cualquier forma

cstercoquimicamente isomérica v tautomero del mismo: o una sal de adicion de acido

. o s . . 1 2
farmaccuticamente aceptable del mismo, o un solvato del mismo, en donde R* y R” son
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P2013/000009

cada uno bromo v estan localizados cn la posicion 6 v 8 de la porcion cromanilo, y en

donde R” representa hidroxilo.

5 Il compuesto de conformidad con la Reivindicacion 1. que incluye cualquier lorma

estercoquimicamente isomérica y tautdmero del mismo. caracterizado porque ¢l compuesto

(655
OH
}\ ol
N N \
H 2 s
\\N/\\\/\N 5
= H
Br -
(@
Br
Compuesto (1)
Q
OH
/1\ N
N N/\
H /\\./\ % ==
Sy N N
= H
Br :
HCI
®
Br
Compuesto (2).
0. [Ina composicion farmaccutica caracterizada porque comprende un  vehiculo

farmaccéuticamente aceptable v una cantidad terapéuticamente activa de un compuesto de

conformidad con cualquicra de las Reivindicaciones 1T a 5. o una sal de adicion de acido

farmacc¢uticamente aceptable del mismo, o un solvato del mismo.
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US 8.618,100 B2

1
COMPOUNDS WITH ANTIBACTERIAL
ACTINITY AMGAINST CLOSTRIDIUM

This application claims priorty W PCT/EP2011/063434
filed on Aug. 4. 2011, and BEP1OLTI842.7 liled on Aug. 4,
2010.

Ihe present invention is related to novel compounds ol

formula (1) having antibacterial activily against Clastridinm
bacteria. in particular Clostridium perfringens. pharmaceuti-
cal compositions comprising these componnds, and chemeal
processes for preparing these compounds.

Clostridinm s a genus ol spare forming Gram-positive
bacteria that grow under anacrobic conditions comprising
more than 100 species. There are four main species respon-
sihle for discases in humans and other warm-blooded ani-
mals: O botulingm an arganism producing a toxin in food or
wounds that causes botlism: . difficile that can cause
pseudomembraneous colitis, toxic megacolon and antibiotic
associated dinrrheas: O tetani which is the causative organ-
ism of tetanus: and C. perfringens.

(. perfringens 1s ubiquitous in the environment and is
found in soil. dust. raw ingredients such as spices used in foad
processing. and in the intestines of humans and animals. It
produces over 15 different toxins and infections due o €
perfringens cun canse C perfringens type A food poisoning,
enterataxemiit, necrolizing enteritis, and gas gangrene. [n the
poultry industry, . perfringens infections can cause gul
health problems i broiler Hocks with significant negative
ceonomicil conseguences. Sinee the use ol antibiotics in the
food industry 1s highly regulated there is aneed for alernative
antihacterial compounds

WO-2008/039640 discloses the compound 5+ 3-((R)(+)-6,
R-tihromo-chroman-4-ylaminoj-propylamino |-41 -thieno
|3.2-b|pvridine-7-one. which is also known as REP3123, and
its antibocterial activity against Closeridivm difficile,

In vitro tests of the antibacterial activity of the REP3123
compotnd demonstrate that said compound is active against
hacteria of the Closteidinm genus however REEP3123 alsa has
antibacterial aetivity against awide variety of bacteria that are
present in the put, Such o broad=spectrum antibacterial activ-
ity against Gram positive bacteria hus a negative effect on the
wut Mo, Hence there is o need for antibacterial compounds
with activity against bacteria of the Clastridinm genus that
have & narrow-spectnun activity against Gram positive bac-
teria and concomitantly no negative elfect on the gut fora.

The present invention relates to a compound of formula (17

RY

NJ\N"‘\I\ )
isesy it

5 &)

including any stercochemically isomeric form and tautomer
thercol wherein

o

15

Al

Al

s

4

)

2
R' and R* are cach independently selected from hydrogen,
halo, hydroxy, €, ealkyl, polyhaloC,_alkyl. €, salkyloxy.
or polyhaloC, alkyloxy;
R* is hydroxy, amino, mono- or di(C_alkyljamino;
R* is hydrogen or €, _alkyl:
X is nitrogen or CR® wherein RY is hydrogen. halo or

C,_alkyl,
provided that when R* is hydroxy than X represents Cl and

R* represents hydrogen;
ara phanmaceutically acceptable acid addition salt thereof, or

a solvate thereol.

e proviso s intented to exclude compounds that have
little or no antibacterial activity against bacteria of the
Clastridium genus,

As used in the foregoing definitions:

halo is generie to fluoro, chloro, bromo and 1odo:

', .alkyl defines straight and hranched chain saturated
hvdrocarbon radieals having from 1 1o 4 carbon atoms
such as, for example, methyl. ethyl, propyl. butyl, 1-me-
thyl-ethyl, 2-methvlpropyl and the like;

O, alkvl is meant to include €, Lalkyl and the higher
homologues thercol having 5 or 6 carbon atoms, such as,
for example, 2-methylbutyl, pentyl, hexyl and the like:

polyhaloC, alkyl i1s deflined as  polyhalosubstituted

C,_qalkyl, in particular €, alkyl (as hereinabove
delined) substituted with 2 1o 6 halogen atoms such as
difluoromethyl, trifluoromethyl, tritluoroethyl, and the
like.

Uhe term “stercochemically isomeric forms™ as used here-
inbefore defines all the possible isomeric forms which the
compounds of formula (1) may possess. Unless otherwise
mentioned or indicated, the chemical designation of com-
pounds denotes the mixture of all possible stereochemically
isomerie [vrnns, said mixtures containing all diastercomers
and enantiomers ol the basic molecular structure, More in
particular. stereogenic centers may have the R- or S-configu-
ration: substituents on bivalent evelic (partially) saturated
radicals may have either the cis- or trans-configuration. Ste-
reachemically isomeric forms ol the compounds of formula

(1) arc obviously intended 1o be embraced within the scope of

this invention.

The absolute stercochemical configuration of the com-
pounds of formula (1) and ol the intermediates used in their
preparation may easily be determined by those skilled in the
art while using well-known methods such as, for example,
X-ray diffraction.

Some of the compowrds of formula (1) may also exist in
their tautomeric form. Such forms although not explicitly
indicated in the above formula are intended to be included
within the scope of the present invention. For instance for
compounds of Tormula (1) wherein R represents hydroxy, the
corresponding keto-form may be the mainly populated tau-

tomer,

s
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Furthermore. some compounds of formula (1) and some of

the intermediates used in their preparation may exhibit poly-
morphism. It is to be understond that the present invention
encompisses any polymarphic forms possessing propertics
uselul i the treatment of the conditions noted hereinabove.

The pharmaceutically acceprable acid additon salts as
mentioned hereinabove are meant to comprise the therapeu-
tically active non-toxic acid addition salt forms that the com-
pounds ol formula (1) are able to form, These pharmacenti-
cally acceptable acid addition salts can conveniently be

obtained by treating the base form with such appropriate acid

Appropriate acids comprise. for example. inorpanic acids
such as hvdrohalic acids, e hvdrochloric or hydrobromic
acid. sulturie, nitric. phosphoric and the like acids: or organic
acids such as, for example. acetic. propanaic, hydroxyacetie,
Lctic, pyruvie. axalic (e, ethanedioic), malonic, suceinic
{1 butinedioie acid), maleie, fumarie, malic. tartaric, entric.,
methanesulfonic, cthanesnifonic, benzencsulfonic, p-tolu-
cuesullonic. evelamie, salicylic. p-uminosalicvlic. pamoie
and the like acids.

Conversely said salt forms can be converted by treatment
with an appropriate base into the free base form.

e compounds of formula (1) may existin both unsolvated
and solvated forms. The tenn “solvate’ is used herein o

deseribe a molecular association comprising 4 compound aof

the invention and one or more pharmaceutically acceptable
solvent molecules. e:p. water arethanol, The term *hydrate” is
used when suid solvent is water,

The compounds of formula (1) have at least one asvimmet-
ric carbon atoms as ilustrated below wherein the asymmetric

carbon atoms are identificd by o ¥,

i)

1
13

In an embodiment the present invention relates to com-
pounds of formula (R )-(1) which are defined as compounds of
formula (1) having the (R)-conliguration at the 4-position of
the chromanyl moicty.

M
(R)-(D
Rl
8 )
> Ri
HN N N
IR i
F
|
5,
b
H 0
R?
1%

Interesting compounds of formula (1) are those compounds
of formula (1) wherein one or more ol the following restric-
tions apply:

a) R and RZ are each halo; or
4

by R and R? are cach bromo and are located at the 6- and
8-position of the chromanyl moiety: or

¢) RV is hvdroxy: or

d) R is amino; or

s ) R is methylamino: or

£) R* is hydrogen: or

21 R* is methvl: or

1) X is nitrogen: or

i) X is CR" wherein R represents hvdrogens or
i) X is CR® wherein R represents halo, in particular chloro,

A first group of compounds are those compounds of for-
mula (R)-(1) wherein R and R* are cach bromo and arc
located at the 6- and 8-position of the chromany] moicty and
wherein R* represents hydroxy,

A second group ol compounds are those compounds of

tormula (R)-(1) wherein X represents nitrogen, R and R are
cach bromao and are located at the 6- and 8-position of the
chromany! moiety and wherein RY represents hydroxy.
s Athind group of compounds are those compounds of for-
mula (R)-(1) wherein R and R” are cach bromo and arc
located at the 6- and 8-position ol the chromanyl moiety and
wherein R represents amino.

Compounds of formula (I) can be prepared hy reductively
ss N-alkylating an intermediate an intermediate of formula (17)

with an intermediate of formula (111}, Tollowing ant-known

reductive N-alkylation procedures.
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Saud reduetive N-alkylation can be perlormed in a reaction-
et salvent such as, for example, dichloromethane, THE,
toluene or a mixture thereol, and in the presence of a reducing

6

reaction mixture, e.g., thiophene or guinoline-sulphur. To
enhance the rate ol the reaction. the temperature may be
elevated in a range between room temperature and the reflux
temperature of the reaction mixture and opticnally the pres-
sure of the hydrogen gas may be raised.

When compounds of formula (1) wherein RY represents
amino. or mono-(C,_alkvl)-amino are prepared using the
above described N-alkylation method, it may be appropriate
to protect said amine functionality. Protecting groups for
amine functionalities are art-known and are removed after the
N-alkylation procedure.

Also compounds of formula (1) wherein R® represents
hydraxy can be prepared using the above described N-alky-
lation procedure whereby the hydroxy functionality is pro-
tected by an-known protecting groups.

Compounds of formula (l-a), defined as compounds of
formula (1) wherein R represents hvdroxy, can be prepared
by hydrolysing intermediates of formula (IV}) under basic
conditions. Intermediates ol formula (1V) can be prepared in
accordance with the general N-alkylation procedure as
deseribed above.

e

N

] _'l;/\

(]

IV

agent such as, for example. a hborohydride. e, sodinm boro-
hvdride. sodium evanoborohvdride or trincetoxy borohy-
dride. Itmay alsa be convenient 1o nse hydrogen as a reducing
agent in combination with a suitable catalyst such as. for
example. palladinm-on-charcoal or platinum-an-charcoul. In
cuse hydrogen is used as reducing agent, it may be advanta-
wpeons o add o dehyvdrating agent to the reaction mixture such
as, for example. aluminium tert-butoxide. In order o prevent
the undesired further hydrogenation of certain functional
aroups in the reactants and the reaction produets, it may also
he advantageous (o add an appropriate catalyst-poison lo the

Ah]
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The starting materials and some ol the intermedistes are
konown compounds and are commercially available or may be
prepared according to canventional reaction procedures gen-
erally known in the art.

The compounds of formula (1) as prepared in the herein-
above described processes may be synthesized in the form of
racemic mixtures of enantiomers which can be s.:.par:atcd
from one another following art-known resolution procedures.
Those compounds of formula (1) that are obtained in meemic
farmimay be converted into the corresponding diastercomeric
salt forms by reaction with a suitable chiral acid. Said dias-
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tereomerie sall forms are subsequently  separated,  for
example. by selective or fractional erystallization and the
enantiomers are liberated therefrom by alkali. Analternative
manner of separating the enantiomeric forms of the com-
pounds of formula (1) invalves bguid chromatography using a
chiral stationary phase. Said pure stercochemically isomeric
farms may also be derived fram the corresponding pure ste-
reochemically isomeric forms of the appropriate starting
materials, provided that the renction oceurs stereospeciti-
cally, Preferably i a specitic stereoisomer is desired. said
compound will be synthesized by stercospecific methods of
preparation,  These methods will advantageously employ
cnantiomerically pure starting materials.

The compounds ol formula (1), including any stereochemi-
cally isomene forms and tautomers thereol, and the pharma-
ceutically aceeptable salts thereo f possess antibacterial activ-
ity. in particular sgainst bacteria of the Clostridium genus,
maore particulary Clastridinm perfringens. as demonstrated in
the Pharmacological Fxamples,

Theretore the present invention alsa relates to compounds
of formula (1) for use as o medicine especially for use in the
treatment ol hacterial nfections, in particular Clostridiwm
hased inlections, more particularly Clostridium perfringens
hased infections. Subsequently the present compounds may
be used for the mumutacture of a medicine for treatment of
bacterial inlections. in particular Clostridinm based infec-
tions, more particularly Clostridinm perfringens based infec-
livns.

Iurther, the present invention provides a method of treat-
ment of i bacterial infection, in particular Closgridinm based
infections, more particularly Closeridivm perfringens hased
infections, in a warm-blooded subject which comprises
administering 10 the warm-blooded subject in need of such
treatmient a therapentically effective amount of a compound
ol formula (1) or a pharmacentically acceptable salt thercoll

Clostridivm perfringens based infections are ¢ O per-
fringens ype A food poisoning, enlerotoxemia, necrotizing
enteritis, and ga

WAngrene.

The term “treating”™ and “treaunent™, us used herein. refers
o curative, pallintive and praphylactic trearment, including
reversing, alleviating, inhibiting the progress af, or prevent-
ing the disease, disorder or condition o which such term
applics, orone or more symptoms ol such disease, disorder or
condition,

Warm-blooded animals as used throughout this text
include both human and non-hman animals such as fam
ammals (e.g. sheep. eattle, swine, goats or horses), domestic
animals (e.g. dogs. cats, or cavias) as well as wild animals
held in captivity and birds (c.g. poultry).

Adlditionally the present invention provides pharmaceuti-
cal compositions comprising at least one phannaceutically
acceptable carrier and a therapeutically effective amount ofa
compound of formula (1).

The term “therapeutically eflective amount of 4 compound
al formula {117 as used herein, means that amount ol com-
pound of formula (1) that elicits the biological or medicinal
respontse in the warme-blooded animal that is being sought by
the plvsician or veterinarian, which includes alleviation of
the symptoms of the condition being treated. The therapeuti-
cally efTective amount can be determined using routine opti-
mization techmiques and is dependent upon the particular
condition o be treated. the condition of the warm-blooded
mal. the route of administration, the fomulation, and the

ol
judpment of'the practitioner and other factors evident to those
skilled in the art. A therapentically effective amount may be
achioved by multiple dosing.

)
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Additionally the present invention provides pharmaceuti-
cal compositions comprising at least ane pharmaceutically
aceeptable carrier and a therapeutically effective amount ol a
compound of farmula (1),

For use in wanm-bloaded animals, including humans. the
compounds ol formula (1) can be administered alone. but will
generally be admimstered in admixture with a pharmaceuti-
cally or veterinary acceptable diluent or carrier selected with
regard W the intended route of administration and standard
pharmaceutical practice. For example, they can be adminis-
tered orally, including sublingually. in the form of tablets
containing such excipients as starch or lactlose, orin capsules
or ovules either alone or in admixture with excipients, or in
the torm of elixirs, solutions or suspensions containing fla-
vouring or colouring agents. The compounds of formula (1)
could be incorporated into capsules, tablets or boluses for

turgeting the colon or duodenum via delayed dissolution of

said capsules, tablets or holuses for a particular time follow-
ing oral administration. The compounds of formula (1) can be
injected parenterally, for example. intravenously, intramus-
cularly or subcutancously. Forparenteral administration, they
are best used in the form of a sterile agueous solution or
suspension that may contain other substances, for example,
enough salt or glucose o make the solution isatonic with
hlood. The compounds ol formula (1) can be administered
topically, in the form of sterile ereams, gels. pour-on or spot-
on formulations, suspensions, lotions, ointments, dusting
powders, sprays, drug-incorporated dressings or via a skin
patch. For example the compounds of formula (T) can be
incorporated nto a cream consisting of an aqueous or oily
emulsion ol polyethyvlene plycols or hquid paratTin, or they
can be incorporated into an ointment consisting of a white
wax soft paralfin hase, or as hydrogel with cellulose or poly-
acrvlate derivatives or other viscosity madifiers, or as a dry
powder ar liquid spray or acrosol with butane/propane, [FA
or CFC propellants. or as a drug-incorporated dressing either
as o tulle dressing, with white soft paraflin or polyethylene
glveols ampregnated  gauze dressings or with hydrogel,

hvdrocolloid, alpinate or film dressings. The compounds of

formula (1) could also be administered intra-ocularly as an
eve drap with appropriate buflers, viscosity modiliers (e.g
cellulose derivatives), preservatives (e.g. benzalkonium chlo-
ride (BZK)) and agents to adjust tenicity (e.g. sodium chlo-
ride). Such formulation technigues are well-known in the art.
All such formulations may also contain appropriate stabiliz-
ers and preservatives,

'or veteninary nse, compounds can be administered as o
suttably acceptable formulation in aceordance with normal
veterinary practice and the veterinarian will determine the
dosing regimen and route of administration which will be
most appropriate [or a particular animal.

For topical apphication dip. spray. powder, dust, pour-on,
spot-on, emulsifiable concentrate, jetting fluid, shampoos,
collar, tag or harness may be used. Such formulations are
prepared in a conventional manner in accordance with stan-
dard veterinary and pharmaceutical practice. Thus capsules,
boluses or tablets may be prepared by mixing the active
ingredient with a suitwble finely divided diluent or carrier,
additionally containing a disintegrating agent and/or binder
such as starch, lactose, tule, or magnesium stearate. A drench
formulation may he prepared by dispersing the active ingre-
dients in an aqueous solution together with dispersing or
wetting agents and injectable formulations may be prepared
in the form of a sterile solution or emulsion. Pour-on or
spot-on formulations may be prepared by dissolving the
active ingredients in an acceptable liquid carrier vehicle, such
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as butyl digol. liquid paraflin or non-volatile ester with or
without addition of g volatile component such as isopropanol.

Alternatively, pour-an. spot-on or spray lormulations can
be prepared by encapsulution to leave a residue of active agent
on the surlace of the animal, These formulations will vary
with regard to the weight ol active ecompound depending on
the species ol host ammal to be treated, the severity and type
of infeetion and tvpe and body weight of the host. The for-
mulations comprising 4 compound of formula (1) may be
administered continuously. particularly tor prophylaxis by
Known methods.

As an alternative the combinutions may be administered
with the animal [eedstulfand Jor this purpose a concentrated
feed additive or premix may be prepared for mixing with the
normal animal teed.

l-or hnman use the compoaunds of formula (1) are adminis-
tered as u pharmaceutically sceeptable formulation in aceor-
dance with normal medical practice.

Those skilled in the treatment of bacterial infections, in
particular Clastridim infections, will casily determine the
therapewtically effective amount of o compound of [ormula
(1} from the test results presented hereinafter. In general 1t 1s
contemplated that a therapeutically effective dose will be
from about 0,1 mu/kg to about 20 mp/kp of body weight,
mare prefeeably from about 1 mg/kg 1o about 10 ma'kg of
body weight of the warm-hlooded animal to he treated. It may
be appropriate to administer the therapeutically eflective dose
in the form of two or more sub-doses at appropriate intervals
throughout the day.

The exact dosage and lrequency of administration depends
on the particular compound of formula (1) vsed. the particular
condition being treated, the severity of the condition being
treated, the ape. weight and general physical condition of the
particular warm-hlooded animal as well as the other medica-
tion, the warni-blooded may be taking, as is well known 10
those skilled in the art, Furthermore, said eftective daily
amount may be lowered or mereased depending on the
response ol the treated animal andfor depending on the evalu-
ation of the physictan or veterinarian prescribing the com-
pounds of the instant invention. The effeetive daily amount
ranges mentioned hereinabove are therefore only guidelines.

PXPERIMENTAL PART

SDMET s defined as NON-dimethylormamide, “CHLCLL™
s delined as dichloromethane, “*MeOH™ is defined as metha-
nol, PO is defined as ethanol, “TEA™ is defined as tri-
cthyvlamine, "DPPA™ is delined as phosphorazidic acid dipha-
nyl ester, “DBRUT s defined as 2.3.4.6.7.8.9.10-0ctahydro-
pyrimido| L. 2-ajazepine,  “NaBH(OAc),” is  defined as
sodinm triacetoxyhorohydride, “MeS0O, " is delined as mag-
nesium sullate, “POCH ™ is defined as phosphoric trichloride.,
“Na. SO, s defined as sodivm sulfite. *CH NI, ™ is delined
as methanamine, “Nab1CO," is defined as sodium bicarbon-
ate, "CHOLY is detined as trichloromethane, “Na,SO," is
delined as sodinm sulfate, “*NILO™ is detined as ammonium
hydroxide, “T1,80," is defined as sulfuric acid, “NCS™ is
defined as 1-chloro-2.5-pyvrrolidinedione, “NuaOI1" is defined
as sodinm hydroxide and = THE™ is defined as etrahydrotu-
ran,

lor a4 number of compounds. melting points (mp.) were
determined with a WRS-2A melting point apparatus that was
purchased from Shanghai Precision and Scientific Instrument
Con Lid. Melting points were measured with a lincar heating

i
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up rate of 0.2-5.0° C./minute. The reported values are mell
ranges. The maximum temperature was 300 €

TINMR

For a number of compounds, '11 NMR spectra were
recorded on a Bruker DPX-300, or on a Bruker DPX-400
spectrometer with standard pulse sequences. operating a1 300
MHz and 400 Mz respectively. using CHTOROFORM-d
(dewterated chloroform, CDCLL) or DMSO-d, (deuterated
DMSO. dimethyl-d6 sulfoxide) as solvents. Chemical shifts
(&) are reported in parts per million (ppm) relative to tetram-
ethylsilane (TMS). which was used as internal standard,

AL Synthesis of the Intermediates

Example ALl

intermediate (1)

a) Preparation of
(8]

l4r

Br

Formic acid (81 g) was added dropwise a1 07 C. 1o TEA
(1040 mmol). Alter stirring for 10 minutes, 6,8-dibromo-2,
3-dihydro-4H-1-benzopyrun-4-one (261 mmol) was added 1o
the reaction mixture, followed by intermediate (14} (0.5
mmol) and DMFE (300 ml) at 25° O, After the addition. the
reaction mixture was stirred at 407 C, for 24 hours. Thin layer
chromatography (petroleum ether/ethyl acetate —5/1) showed
that the reaction was finished. The reaction mixture was
quenched by the addition of water (1000 ml) at 07 C. The
resulting reaction mixture was extracted with ethyl acetate
(three times 1000 ml). The argamie phase was washed with
brine (500 ml), dried over Na, SO, and concentrated o give
the erude product, The erude product was washed with tert-
buty! methyl ether t give 78 g of intermediate (1).

ittermedinte (1)

b} Preparation of

13

14

Toastirred solution of intermediate (1) (253 mmol pin THI
(2000 ml) was added DPPA (334 mmol) at 25° C, Afler
stirring for 1 Sminutes at 25°C., DBU (691 mmol) was added
at 07 €. After the addition, the reaction mixture was stirred at
room temperature for 12 hours. Thin layer chromatography
(petrolenm ether! ethylacetate 10:1 ) showed that the stanting
material was consumed completely. The reaction mixture was
reated with water (1000 ml) and extracted with ethyl acetale
(three times 1000 ml), The organic phase was washed with
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brine (1000 ml). dried over N, SO, and concentrated to give
the crude product. The crude produet was purilied by silica
pel chromatography (petroleum etherfethyl acctate 50/1) 1o
ive 6003 g ol intermediate (2),

intermedate (31

<) Preparation of

e
HiPhiy

Triphenylphosphine (362 mmaol) was added o the mixture
ol intermediate (2) (181 munol) 11 11,0 (80 mi) und THEF (RO0
ml)ar 287 ¢ After the addition, the reaction mixture was
stirredat 257 C_ tor | hour. Thin luyer chromatography (petro-
feum cther/ethy] acetate 5/1) showed that the reaction was
finished, The reaction mixture was concentrated and the resi-
due was portioned hetween ethyl acetate (1000 ml) and 11,0
{1000 ml). After separted, the aqueous phase was extracted
with ethyl acetate (300 ml), The organic phase was washed
with brine (1000 mi). dried over Na. SO, and concentrated (o
pive 150 g of intermediate (3)

intermediane (4]

o) Preparation of

Hr.

NELOFLCERO m1) was added to the solution of intermediate
(3) (181 mmol) IO (1500 ml) at 07 C. The resulling
reaction mixture was heated under reflux for 3 hours. Thin
layer chromatography (CLELCL/MeOIT-10r1) showed that
the reaction was finished, The reaction mixture was cvapo-
rated 1o remove F1OH and the residue was acidified by the
addition of 6N TICL 1w pIT 2. The resulting mixture was
tiltered and the resulting solid was washed with ethyl acetate
(300 ml) to give 40 9 of intermediate (4),

Pxample A2

intermediare 5

1} Preparation of

161

W

15

45

12

A mixture of N-{{1H-pyrazol-3-ylaminojthioxomethyl]-
carbamic acid ethy] ester (514 mmol) in 2N agueous NaOTl
(565 mmol)was stirred at 157 C. for 3 hours. Then the mixture
was acidified with 2N [L.SQ,. The precipitate was liltered,
washed witl water (1000 ml) and tert-butyl methylether (500
ml), The resulting solid was dried under vacuum to give the
product as a white solid, vielding 78 g of intermediate (5).

intermediate (6]

b Preparation of

4]

INJIL\"N
: TN
A

s N

‘To a stirred suspension of intermediate (5) (464 mmol. |
equivalent) in E1OF (1600 ml) was added dropwise aqueous
2N NaOIl solution (480 ml, 2 equivalents). [ollowed by
iadamethane (511 mmol, 1.1 equivalents ) at 0% €. After addi-
tion, the mixture was stirred at 157 C. for 2 hours, Thin [ayer
Chromatography (C1T,CL/MeOE 10/1) showed the reac-
tton was completed. The precipitate was filtered and then
suspended in water (800 ml) and then acidified by 2N H,80,.
The suspension was stirred at 07 C. [or 5 minutes, The pre-
cipitate was liltered and washed by cald water (900 ml). The
resulting solid was dried in vacuum to yield 75 g of interme-
diate (6) as a white solid.

imtermediate |7)
) Preparmtion of

¢l
\h' \:\' B

A mixture of intermediate (6) (374 mumol). N \N-dimethyl-
4-pyridinamine (1.31 mmal) in POCT, (1500 ml) was heated
ta reflux tor 2 hours at 100° C. After cooling to room tem-
perature, the excess of POCT, was removed under vacoum and
the resulting residue was dried Tor 2 hours, The erude product
was used directly for next step without further purification,
viclding 240 g of intermediate (7).

d) Preparation ol

intermediate (§)

S o Sy

Intermediate (7) (374 mmol) was dissolved in dry CIHL,C1,
(2000 ml), then N-methyl-henzenamine (285 ml) and TEA
(355 ml) were added dropwise at 07 €. After stirring for 10

] >
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minutes, the mixture was allowed w wanm up o room tem-
perature and sticred overnight. Thin Layer Chromatopraphy
(CHLCL/MeOH 10/1) showed the reaction was complete.
The reaction mixture was washed with water (600 ml) and
brine (300 ml). The organie layer was dried over MpS0,,
{iltered and coneentrated to give the crude product, which was
further washed by PO o give 82 g ol intermediate (8).

€] Preparation of

uiterrredinte 19}

N

_\'2\.\'"\'—\
AN A

7S

[0 & stirred solution of intermediate (8) (303 mmol) in
CHLCL, (2000 mb) was added 3-chloroperoxyvhenzoic acid
(10539 mmol) at 0° €. in portions. After the addition. the
reaction mixture was stirred @1 07 C. for D hour and then at 159
O tor 2 hours. Thin Layer Chromatography (petroleum ether/
ethyl acetate 5/1) showed that the reaction was completed.
The reaction mixture was washed by saturated Na, 8O, aque-
ous (four times with 600 ml) and then satuested NallCO),
agueots was added onul pll 7. The aqueous laver was
extracted by CTLCTL (500 ml ), The combined organic phases
were washed with brine (800 ml) dried over Na, SO, and
concentrated o give the erude product. The crude product
was washed by tert-buty] methylether (three times with 500
ml)to give 87 g ol intermediate (9.

By Preparation of

mrenmiediare (14)

ol

Mg e

I T
/\\n)\/\\l/\\*\ oy

Tov uostirred solution of intermediate (9) (287 mmol) in
CHCT, (2000 ml) was added 3.3-diethoxy-1-propanamine
(474 mmol) a1 07 C. in portions. Alter the addition, the reac-
tion mixture was stirred at 07 C. tor | hour and then at 157 C.
for 2 hours. Thin Layer Chromatography (petroleum ether/
ethyl acetate 5/1) showed that the reaction was completed.
The reaction mixture was washed by saturated Na, S0, aque-
aus (four times with 600 ml) and then saturated NallCO,
agueats was added unnil plE 7. The aqueous layer was
extracted by CLLCL, (500 ml), The combined organic phases
were washed with brine (800 ml). dried over Na-SO, and
concentratest o give the erude product, The erude product

BiH

15

i

14

was washed by tert-butyl methylether (three times 500 ml) to
give 87 g of intermediate (10) (mp. 100.8-103.8" C.).

2] Prepastion of

intermediate (11)

\.\5
= cN
N N
\ 1
e —
c!M\ N

12N T1C1 (7.5 ml) was added 1o the solution of intermediate
(10) (81 mmol) in THE (450 ml) below 20° C. After stirring
{or 5 minutes, the reaction mixture was stirred at 20° C. for |
hour. Thin Tayer Chromatography (C1LCL/MeOF=20/1)
showed that the reaction was complete. Ethyl acetate (SO0 ml)
was added. The reaction mixture was stirred for 30 minutes.
The precipitate was filtered, washed with ethyl acetate and
dried 1n vacuum 1o give 32 g of intermediate {(11),

Example A3

Preparation of

mennedite (14)

(1 3
S
%, ,\'!’
s, Iy
b L
Rul
\-/ (o
H

A mixture of N-[(15.25)-2-amino- L. 2-diphenylethyl]-4-
methyl-henzenesulfonamide  (2.13  mmaol).  dichloro(p-
cymene ruthenium(1) dimer (2.13 mmol) and TEA (0.6 ml)
in 2-propanal (21 ml) was stirred at 80° C. for [ hour. After
coaling (0 207 C., the organic solution wias concentrated
under vacuum. The resulting solid was washed with water (10
ml) and dred under reduce pressure to give the erude product,
which was further re-erystallized from methanol to give 0.37
g ol the product as a bright orange solid intermediate (14).
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3. Preparation of the Final Compounds

Fxample B1

a) Preparation of

imermedire (12)

=
M

\
g

o ! \‘
g /\/\N)‘“\\/L“\‘*)

N

1]

Hr

TEA (210.6 mmol) was added 1o the selution of interme-
diate (11) (81 mmol) and intermediate (4) (81 mmol). Alier
stirring for | hour, NaBTHOAc), (113 mmol) was added. The
resction mixture was stirred at 207 C, for 2 hours. Thin Layer
Chromatograply (CHLCL/MeOET 10/1) showed that the
reaction was complete: The mixture was diluted with ethyl
acetate (1000 ml) and further washed by satorated NallCO,
aqueous salution (twiee 500 ml). The organic layer was dried
over Na,SO,. liltered and concentrated to give 55 g crude
product ofintermediate (12)as a colorless oil which was used
in the next step without further purification.

bi Preparstion of

compaind { 1)

CHI
N N
/‘\ /L\>
i
H SNy S
x‘\,/\\/\‘\. %
= il
s =R
(]

Toastirred solution ol intermediate (12) (6 mmeol ) i F1O1
(100 ml) was added SN NaOH (12 mb) dropwise at 07 C. Alter
addition. the resction mixiure was heated o reflux (or 3 hours
alt 857 ¢, 'Thin Laver Chromatography (CHLCL/MeOE- 1O/
1) showed that the reaction was complete. FLOH was removed
under reduced pressure and the residue was nentralized with
suturated aqueous citric acid o pk 7. The mixture was added
1o i solution of water (S0 ml) and ethy! acetate (100 ml). The

45

o

5

i
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precipitate was (iltered, washed with acetoniirile (three times
50 ml) and dried in vacuum to give 1.8 g of compound (1).

Compound (5) was prepared using the same procedure by
reacting intermediate (11 ) with (R)-6.8-dichloro-chroman-4-
vlamine.

An alternative method for the preparation of compound (1)
s depicted below

Step |
Ok
0
e LN e
(4] N =
= NaOFr, Mel
=g
0 :
N
)k HNT N\
g N s =
NN
T Nit
(BI85}
(1L
-
OF NF n— Y e
-
T e
[10 N N
il
(913}
)\\\ )%)
0 NNy N
H
Step 2
(9] {)
1ir.
NS
e E—
HLS0,
0 0
B
NI
Br.
O
Hr
Step
NI
3r
0
Bir

Ly
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-continued

Nahiii,

18

Fxample 3.3

intermediate (13
4| Preparation of

(%]
Hr
Fixample B.2
Preparation of
campening 1)
on
/L N
N Z SN \
i )\\ /[Q
i s /\/\ o =
3 i
Hr R
(€]
i <10

AM TICT i dioxane (30 ml) was added w0 the solution of

compound (1) (3.6 mmol) in MeOH (10 mi) at 20° ¢ The
mixture was stirred for 3 hours at 207 €. The solvent was
removed under reduced pressure. The residue was dried in
viteuum, vielding 1.62 g of compound (2) (imp.: 234.6-235.67
C). Opuieal Rotation: [ct],™ +10.67. 8.77 mg/ml, metha-
nol.

"FENMR (400 Ml Tz DMSO-d,) o ppm 1.86-2.07 (m, 2 1)
2.14-228(m, 1 111 2.30-2.44 (m. 1 D 3.04(br.s.. 1 ID 3.17
(bros, T H)336-343 (m. 2 11) 4.34-4 43 {(m, 1 [1) 4.43-4.52
(, 1IN 4.52-4.60 (m, 1IN SE8 (o 20002 1) 711 (1,
P34l LINT I8¢ - 1o 1D 7.81-7.89 (m. 2 1) 9.21
(hros. 11D 932 (br.s. 1 1)

et

Sii

a8

>

[l

A salution ol intermediate (12 (10.2 mmol) in DMF (300
ml) was stirred at 80°C Tor S minutes. NCS (20.4 mmol) was
added o the mixture nnder nitrogen atmaosphere and the reac-
tion was stirred lor 3 hours. Then DML was remaoved under
reduced pressure. The residue was washed with tert-butyl
methvl ether (three times 50 ml) and filtered. The solid was
dried under reduced pressure. vielding 2.8 g of intermediate
(13).

b) Preparation af

compeond {3)

\NI

N7

N
N
N\

Hr

i

Intermediate (13) (0,97 mmaolj and 2M CH NH, in THE (5
ml) was added to anhydrous FtOH (5 ml) an 20° C, The
mixture was stirred at 1507 C. under microwave for 4 hours,
1tOH was removed under redueed pressure. The residue was
purificd with preparative high performance liquid chroma-
tography (column: YMC, 250x20 mm, mobile phase: 20-50%
CHLON{0.075% viv CELCOOL, How rate: 25 ml/min, [in-
ished time: 15 minutes). The desired fraction was collected
and evaporated. The agueous solution was neutralived
pil 7 and concentrated. The solid was liltered and washed by
water (three times 30 ml), vielding 0.0635 g of compound (3)
(mp.: 108.8-118.6% ).

9
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Iixample 3.4

Preparation of
campotim {4)
NI,
N /l\ ‘j‘/ \\
I )\\ =
Br 5" . i

A mixtureofintermediate (13)(0.97 mmolyand 2M NI in
MceOIT (10 ml) was sticred i 1257 C) under microwave for 3
hours, The misture was concentrated under reduced pressure
The residue was purified with preparative high performance
liquid chromatography (column: YMC, 250x20 mm, mohile
phase: 30-60% CHLON (0.075% viv CF L COOH), How rate;
23 ml/mm. finished tme: 15 minues). The desired fraction
was collected and evaporated. The agueous solution was neu-
tralized to pll- 7 and concentrated. The resulting solid was
filtrated and further washed by water {(three times 30 ml). The

product was dried under high vacoum, yielding 0.09 g of

compound (4) (mp.: 78.7-94.1° (),
Table 1 lists the compounds that were prepared according
1o one of the above bxamples.

TABLE

H
|! it
e
= ]
S .
Hr
Lo Noy L. 14
[§13!
NA\N,?\;\
| )“\\ )"‘\n)
x.\_/\\/\\‘. N
B H
lir i
0 =
Br
Ciol Now 2 Exe B2 +HC

dhahs
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TARBLE 1-continued

Br
(8}
Hr
Cu, Noo ¥ Bx 183
iy
3
Br
Co. Noog; BEx Ba
[®if}
N
H PR = )%>
R N N
= H
IR
£l
0
.3
Co. Nol 5 Ex B,
. Analytical Part
C 1L TC-MS General Procedure A

General Procedure A
The HPLC measurement was performed using an Agilent
L1000 module comprising a pump. a diode-array detector
(DAD) (wavelength used 220 nm). a column heater and a
calumn as specified in the respective methods below. Flow
from the column was split 1o a Apilent MSD Series G 19460
and G1956A. MS detector was configured with API-ES (-
mospheric pressure clectraspray ionization). Mass spectra
were acquired by scanning from 100 ta 1000, The capillary
needle voltage was 2500V for positive tonization mode and
3000V for negative iomization mode. Pragmentation voltage
was 50V, Drying gas temperature was maintained at 350 €.
ata flow of 10 Vmin.
Method 1
In addition to general procedure A: Reversed phasce HPLO
qas carried out on a YMCO-Pack ODS-AQ, 50x2.0 mm 3 um

2
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column with a How rate of 0.8 ml/min. Two mobile phases
(mobile phase A water with 0.1% TFA; mohile phase B
acetonitrile with 0005% THEA) were used. First, 100% A was
hold for 1 minute. Then a gradient was applied 10 40% A and
60% 13 in 4 minutes and hold for 2.5 minutes. Typical injec-
tion volumes of 2 ul were used. Oven temperature wis 507 €L
(MS polarity: positive]
Methad 2

In addition to general procedure A: Reversed phase HPLO
was carried out on a YMC-Pack ODS-AQ, 50«2.0 mm 5 jun
calumn with o tlow rate of O.8 mbmin. Two mobile phases
(muobile phase A water with (.1% TTA: mobile phase B
acctonitrile with 0.05 TEA ) were used. First, 80% A and 10%
13 was hold for 0.8 minotes. Then a gradient was applied to
200 A and 80% B in 3.7 minutes and hold for 3 minutes.
Typical injection volumes ol 2 pl were used. Oven tempera-
ire was 507 C. (MS polarity: positive)

TABLE 2

Analytienl data— Retennon time (R, inominutes ),
{MH]" peak (ol the free hase), LO-MS
and teltig peaits grnp s delined as melt

(S [ R, (MY LE-MS Procedure
1 4,16 45U i
2 4 AHR Y |
| 130 s 2
4 J.28 @

1. Pharmacological Examples

12.1.1 In-vitro Method Tor Testing Compounds
Apainst O, perfringens

Flat-hattom, stertle 96-well plastic microtiter plates were
filled with 100 pd Brain heart infusion broth medium, Subse-

quently, stock solutions (100=final test coneentration) of

compounds were added 1n 2 pl volumes o a series o wells so
as o allow evaluation of their efleets on bacterial crowth,
Untreated control samples with and without inoculum were
included in cach micratiter plate. Approximately 50000 C1U

perwell ol Clostridium perfringens (strain S6). inu volume off

100 pl in Brain heart infusion broth medium, was added o the
wells. The cultures were incubated at 377 C. for 24 hours inan
anaerobic jar, The optical density (O1)) was read in a com-
puter-controlled spectrophotometer (Envision) at a wave-
length o 540 nm. The percentage prowth inhibition achieved
by the compounds was caleulated according to standard
methods and expressed as [C; (pe/ml) which defines the
0% inlmbitory concentration for bucterial growth.

12.1.2 In-vitres Method for Testing Compounds for
Anti-Bacterial Activity Against Strain C. difficile

Ilat-buttom, sterile 96-well plastic microtter plates were
fitled with 100 pl of Reinforeed Clostridial broth medium,
Subsequently. stock solutions (10Oxtinal test concentration)
of componnds were added in 2 pl volumes to a series of wells
soas 1o allow evaluation of their etfeets on bacterial growth.
Untreated control samples with and without inoculum were
ineluded in each microtiter plate. Approximately 30000 CT'U
per well of Clostridinm diffieile (ATCCY9689), in a volume of
10O in Reinforeed Clostridial broth medium, was added o
the wells. The cultures were incubated at 37° C. for 48 hours
s anaerabic jar The OD was read ina computer-controlled
spectrophatometer ( Thermaomax) ata wavelength of S70 nm.

)
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The pereentage growth inhibition achieved by the compounds
was cileulated according 1o standard methods and expressed
as 1C,,, (ng/ml) which defines the 90% inhibitory concentra-
tion for bacterial prowth.

Results for D.1.1 and 1D.1.2

REP3123 displayed a good activity against hoth . perfrin-
egens and C. difficile showing 1C,, o 0.25 and 0.5-1 pg/ml.
respectively.

Compound (2) of the present invention displayed good
activity against hoth €. perfringens and €. difficile showing
1C,, of 0.5 and 2 pg/ml, respectively.

12.1.3. In-vitro Method for Testing Compounds
Against Several Bacteria

Flat-hottom, sterile Y6-well plastic microtiter plates were
filled with 100 pl of broth medium, Subsequently, stock solu-
tions (100xfinal test concentration) of compounds were
added in 2 pl volumes to @ series of wells so as to allow
evaluation of their effects on bacterial growth. Untreated
control samples with and without inoculum were included in

each microtiter plate. Approximately 50000 CEFU per well of

bacteria inavolume ol 100l broth medium, was added o the
wells. The plates were incubated at 37 €. Minimal inhibition
concentration was determined as the highest concentration
with no visible growth and expressed as 1€, (pg/ml) which
defines the 90% inhibitory concentration for bacterial growth.
Medium and Incubation Conditions:

Staphviococcus awrens. Methicillin-Resistant Staphylo-
cocens awrens, Staphvlococcus epidermidis, Bacillus subti-
lis. Escherichia coli, Pseudomonas aeruginosa, Klebsiella
preumoniae,  Listeria  monocyvtogenes:  Mueller  Hinton
medium: incubation for 20-24 hours in acrobic conditions.

Enterocaccus faccalis, Streptococcus prewmonia: Todd
Hewitt medivm: incubation lor 20-24 hours in 5% €O,

Myveobacterivm  smegmatis: Mueller Thnaton medium;
incubation for 48 hours in aerobic conditions.

Actretobacier bawmanit:. Nutrient broth: incubation lor
20-24 hours in acrobic conditions

Muoravella catarrhalis: Brain heart Infusion medium; incu-
hation for 20-24 hours in acrobic conditions.

Results Tor 13.1.3:

Both REP3123 and compound (2) of the present invention
did not display any activity against Gram negative bacteria,
10, of REP3123 were =32, =64, 16, =78 and >64 pg/ml
against I coli, K. ppeumoniae, M. cattarhalis, I' aeruginosa
and A, hawumanii. respectively, 1€, of compound (2) of the
present invention were =31, =64, 16, =75 and =64 pg/ml
against I, coli. K preamoniae, M. cattarbalis, P acruginosa
and A, bawmanii, respectively.

REP3123 displayed good activities against all the Gram
positive bacteria tested. 10, of REPR123 were <0.285, <0.25,
=0.25,<0,25,1,0.12and 0.12 pg/mlagainst S, auwrens, Methi-
cillin-Resistant 8. anrews, S, epidermidis, E. faccalis, 8. pne-
monia, 8. subtilis and L. monocviogenes, respectively.

Compound (2) of the present invention was not active
against all the Gram positive bacteria tested except for I
faecalis and L. monocviogenes. However, the activity ol
Compaonnd (2) of the present invention was still much lower
against these 2 microorganisms than that of REP3123. The
1C,, of Compound (2) of the present invention were 8-15,
7-13.15. 1.5, =31, 4 and 2 pg/m| against S, aurcws. Methicil-
lin-Resistant 8. awrews, S, epidermidis, 1. faecalis, S, preu-
monia, B. subtilis and L. monoevtogenes, respectively,
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Both REP3123 and compound (2) of the present invention
did not display any activity against Mycohacterivm smegma-
tis. The 1C,,, of REP3123 and compound (2) of the present

invention against M. smegmatis were 6-8 and =31 pa/ml.
respectively.
TABLLS3
antisucterinl setivity of REFII23 and Compound
L I nclerig
Crrum positive hacteria REDP3L25 Compeutad (2
N, anrens 15 pyml
Methicillin-Resistant 5. aureoy P8 gl
e ] 15 pgiml
E facealis 1A pamil
A, prewmonra -3 pgimi
A subnifes 4 ugenl
Lo manocvogenes G pgiml 2 pgiml

The comparison between RIP3123 and Compound (2) of
the present invention clearly demonstrates the broad-spec-
trum activity of REP3 123 against Gram positive bacteria over
the narrow-spectrum activity of Compound (2},

The invention claimed is:
L. A compound ol formula (1)

mneluding any stercochemically isomeric form and tautomer
thereol, wherein:

R and R are cach independently selected from hydrogen.
hato. hydroxy. €, alkvl. polyvhaloC alkyl, C,  alky-
loxy. or palyhaloC, _alkyloxy:

R* is hydroxy, amino, mono- or di(C,

R* is hydrogen or €| _alkyl:

X s nitrogen or CRY wherein R?
) alkyl:

provided thut when R is hydroxy then X is C1 and R*
hydrogen:

ora pharmaceutically acceptahle acid addition salt thereof.
or a solvate thereal,

2. The compound ol claim 1 or a pharmaceutically accept-
able acid addition salt thereol, or o solvate thercol, having the
(R)-cantiguration at the 4-position ol the chromany! moicty.

3. The compound of elaim 2, or a pharmaceuntically accept-
able acid addition salt thereal, or a solvane thereol, wherein
R and 17 are cach halo

4. The compound of elaim 3, ora pharmaceutically accept-
able aeid addition salt thereol, or i solvate thereof, wherein
R' and K7 are cach bromo and are loeated at the 6- and
8-position of the chromanyl maicty and wherein R? repre-
sents hydroxy.

salkylamino:

is hydrogen, halo or

10
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5. The compound ofclaim 1., ora pharmaceutically accept-
able acid addition salt thereol, or a solvate thereol, wherein
R' and R? are each halo.

6. The compound of elaim 1, or a pharmaceutically accept-
able acid addition salt thereol. or a solvate thereol, wherein
R' and R? are each bromo and are located at the 6- and 8-
position of the chromanyl moiety.

7. The compound of claim 1. wherein the compound is:

Conypound (1)

ar

T 4

1)

Compound (2)

OFH

I1CH

Hr

8 A pharnnaceutical compasition comprising a pharma-
ceutically acceptable carrier and a therapeutically active
amount of a compound of ¢laim 1. or a pharmaceutically
acceptable acid addition salt thereol, or a solvate thereof.

9. A pharmaceutical cnmpmmnn comprising a pharma-
ceutically aceeptable carrier and a LI1Lr.1puL11|m|I\* aclive
amount of a compound of claim 7. or a pharmaccutically
acceptable acid addition salt thereol, or 2 solvate thereal,

10, A method for treating a bacterial infection in o warm-
blooded subject which comprises administerig to the warm-
bloaded subject in need ol such treatment a therapeutically
eftfective amount ofa compound of claim 1, or a pharmaceu-
tically acceptable acid addition salt thereof., or a solvate
thereof, wherein said bacterial infection is sclected fram a
Clostridium, S. aureus, Methicillin-Resistant 8. aureus, S.
epidermidis, I\ faecalis, 8. pnewmonia, 8. subtilis, and /.
menacytogenes bacterial infection.

11, The method of elaim 10, wherein the bacterial infection
is a Clostridium bacterial infection.

12, A method for treating a bactertal infection in o warm-
blooded subject which comprises administering to the warm-
hlooded subject in need ol sueh treatment a therapeutically
cffective amount ola compound o elaim 7. ar a pharmaceu-
tically acceptable acid addition salt thereol, or a solvate
thercof, wherein said hacterial infection is selected from a
Clostridium, 8. awreus, Methicillin-Resistant S, awreus, S.
epidermidis, F. faccalis, S, pnewmonia, B, subeilis, and I
ranocytogenes bacterial infection.

[
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13 The method of elaim 12, wherein the bacterial infection
1s it Closeridinm baelerial infection,

14. A process for preparing a compound of lormula (1)

4]

=]
N\

~
7

T 0

* » . . o ~ )
including any stereachemically isomeric form and tautomer =
thereol, or a pharmaceutically aceeptable acid addition salt
thereal. or a solvate thereof. comprising:
N-alkylating a compound of formula (1) with a compound
af formula (111)
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wherein R' and R are cach independently selected from
hydrogen, hala, hydroxy, €, _alkyl. polyhaloC_alkyl,
€, galkyloxy. or polyhaloC, Lalkyloxy:
RYis hydroxy, amino. mono- or difC | _alkylhamino;
R* is hydrogen or C, _jalkvl:
X 18 nitrogen or CR® wherein R™ is hydrogen, halo or
¢ kvl
provided that when R is hydroxy then X is CHand R* is
hydrogen,
15. The process of claim 14, wherein said lormula I com-
pound is:

Compound (13

O
NZ NN
/l\>. or
H = T
“«..\. N N
= i
1 -
0
B
Compound (2)
(B1E)
N o - \\
it A’* /}%)
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