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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional numero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la -
sociedad LAFRANCOL S.A., con el propésito de coadyuvar en la negacion de la
solicitud colombiana 00-058-178. en tramite, por este escrito me refiero a la
contestacién de la oposicién presentada por el solicitante el 20 de. junio de 2003

para manifestar:

1. En cuanto a la pretendida ausencia de leqitimo interés en la opositora

Muy respetuosamente me permito reiterar al Despacho y al solicitante que el
cumplimiento del requisito en cuestion por parte de mi cliente, es un hecho notorio

que, enesa condicién, no requiere de demostracion adicional:

Es evidente que a mi poderdante le asiste legitimo interés en la presentacion y
sustentacion de escritos de oposicidn, pues la eventual concesion de esta clase de
solicitudes de patente restringiria injustificadamente el empleo de ciertas

sustancias, derivados, procesos y formulaciones carentes de nivel inventivo, en



detrimento de sus legitimos intereses comerciales. De igual manera mi cliente esta
interesado, por su misma condicion de industria farmaceéutica, en evitar la
concesion de privilegios de MS materiales de
patentabilidad establecidos en las normas vigentes, y que supongan un riesgo

para la libre competencia.

2. En cuanto a la carencia de nivel inventivo de la solicitud en curso

Si bien es cierto en el estado del arte no se encuentra una revelacion textual de la
supuesta invencioén, es decir, de una solucidn de Moxifloxacino y sal comun tal
como se describe en la solicitud que nos ocupa, no se puede desconocer que en
la practica farmacéutica el uso de la sal comun como medio o como agente

isotonizante en la formulacion de medicamentos es muy amplio.

" Es claro, en efecto, que dentro de los principales vehiculos para los productos

farmacéuticos estériles se encuentran agua inyectable, algunos aceites vegetales
o ésteres de acidos grasos de peso molecular elevado, mono o diglicéridos
sintéticos y otros compuestos en funciones de alcoholes libres o esterificados,

empleados solos o mezclados. La solucion inyectable de cloruro de sodio o la

solucion de Ringer se pueden usar total o parcialmente, en lugar del agua

inyectable y en suficiente cantidad para hacerlas isoténicas.

Del mismo modo, numerosas preparaciones inyectables necesitan de ciertas
sustancias para tener isotonicidad, estabilizar el pH, aumentar la solubilidad,

prolongar el tiempo de conservacion del principio activo, modificar la tension

superficial de una suspensién o asegurar la accion bacteriostatica.

En cualquier caso, los compuestos utilizados deben ser inocuos en las cantidades
administradas, no deben interferir con la eficacia terapéutica, ni causar toxicidad o
irritacion local a la concentracidon usada, ni entorpecer las pruebas y ensayos

prescritos.

Ademas, cabe resaltar que, para un formulador no sélo es indispensable escoger
la materia prima cuyas caracteristicas farmacotécnicas sean mas adecuadas en la
elaboracion de un medicamento, sino también debe poseer un conocimiento cabal
de las propiedades fisicoquimicas y del comportamiento farmacocinética y

biofarmacéutico de cada medicamento que se desarrolle.
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En la etapa de preformulacion se realiza la caracterizacion fisicoquimica del
principio activo en cuestion, de igual manera, se evaluan parametros como tamario
y forma de los cristales, perfil pH-solubilidad, perfil pH-estabilidad, polimorfismo,
efecto de particion, permeabilidad y comportamiento de disolucion; también se
consideran las posibles interacciones con diversos componentes inertes

destinados a usar en la forma posolégica final.

Por esta razén, no resulta un avance el hecho que el solicitante “encuentre de
forma sorprendente que puedan prepararse formulaciones aceptables de
clorhidrato de moxifloxacina con isotonizacion con sal comun, si se mantiene un
estrecho intervalo de concentracion determinado para la sustancia activa y el
agente isotonizante”; ademas y contrario a lo sefialado por el mismo solicitante, la
obtencion de una solucion parenteral estable que pueda suministrar la cantidad
farmacologicamente necesaria de clorhidrato de moxifloxacina es evidente e
indiscutiblemente posible para una persona versada en la materia y dedicada a la

formulacion.

De otro lado, me permito llamar la atencion a ese Despacho en cuanto a lo

revelado en FDA (Electronic Orange Book- Moxifloxacin):

Appl Active Dosage Form; | Strength Proprietary Applicant

No Ingredient Route Name

021277 | Moxifloxacin Injectable; IV 160mg/100mL | AVELOX IN SODIUM | BAYER
Hydrochloride (Infusion) CHLORIDE 0.8% IN PHARMS

‘ PLASTIC CONTAINER

21598 | Moxifloxacin Salution/Drops; 0.5% VIGAMOX ALCON
Hydrochloride Ophtalmic

21085 | Moxifloxacin Tablet; Oral EQ 400mg AVELOX BAYER
Hydrochloride Base PHARMS

Estos tres productos tienen como soporte de aprobacion, algunas patentes

americanas, las cuales se sefialan en la columna azul como vemos a continuacion:

MOXIFLOXACIN HYDROCHLORIDE - MOXIFLOXACIN HYDROCHL.ORIDE -
INJECTABLE (AVELOX®) SOLUTION/ DROPS; OPHTHALMIC (VIGAMOX®)
Prod [P Patent Prod Patent
Appl No Expiration Appl No Expiration
No No
021277 | 001 JUN 30,2009 021598 001 JUN 30,2009
021277 | 001 MAR 04,2014 | || 021598 001 MAR 04,2014
021277 | 001 DEC 05,2016 021598 001 SEP 20,2019




MOXIFLOXACIN HYDROCHLORIDE -
TABLET; ORAL (AVELOX®)
Prod Patent
Appl No Expiration
No

021085 | 001 JUN 30,2009
021085 | 001 MAR 04,2014
021085 | 001 DEC 05,2016

Tanto Moxifloxacino clorhidrato inyectable- AVELOX®, como Moxifloxacino
clorhidrato tabletas- AVELOX® y Moxifloxacino clorhidrato solucion/gotas
oftalmicas- VIGAMOX®, tienen como referencia comun de aprobacion al menos
dos patentes, la US 4,990,517 'y la US5,607,942, -las cuales son equivalentes
puesto que invocan las mismas prioridades-. Esto significa que la FDA ha
reconocido = como fundamento‘ de aprobacion estos | documentos,

independientemente del tipo de producto a comercializar.

La US 4,990,517 publicada en febrero 5 de 1(991, revela 7 —(1—pirro|idinil) -3-

quinolona y derivados del acido naftiridoncarboxilicos como agentes

antibacteriales, dentro de los cuales se encuentra MOXIFLOXACINA y que
ademas, puede ser incluida en diferentes formulaciones farmacéuticas como
tabletas, tabletas cubiertas, capsulas, granulos, supositorios, soluciones,

. SUML =S

suspensiones, emulsiones, unguentos, geles, cremas, lociones; entre otros. (ver

columna 57, lineas 53 a 57).

Del mismo modo, este documento revela en la columna 58, lineas 50 a 53 que,
“para la_administracién parenteral, las soluciones y emulsiones también pueden
estar en la forma estéril, y que deben ser isoténicas con la sangre’.- subrayado

fuera del texto. -

Mas adelante, en la columna 59, lineas 11 a 19, se describe claramente que: “/as
formulaciones mencionadas pueden ser usadas en humanos y animales
oralmente, rectalmente, parenteralmente (infravenosa, intramuscular ©

- subcutaneamente), intravaginalmente, intraperitonealmente o localmente (polvos, -
unguentos, gotas) para la terapia de infecciones en espacios huecos y cavidades

de cuerpo’- subrayado fuera del texto.
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Adicionalmente, la patente US 5,849,752 publicada en dicierr‘\bre. 15 de 1998,
describe la modificacion cristalina de CDCH (Clorhidrato de Moxifloxacino
monohidrato), un proceso para su preparacion y formulaciones farmaceéuticas de la
misma, que pueden ser de administracion oral, parenteral o rectal. (ver columna 4,
lineas 28 y29ylineas 35y 36)

Por ditimo me permito citar lo revelado en el abstract del articulo: “Absolute
bioavailability of moxifloxacin” publicado en el Clin Ther. 1999 Mar; 21(3); 513-22;

-el cual se refiere a Moxifloxacino (BAY 12-8039) y donde se hace un estudio

farmacocinético comparativo de. la administracion de una dosis simple de 100mg
oral o intravenosa de la misma, con el fin de determinar su biodisponibilidad

absoluta.

Por lo tanto, queda demostrado que el supuesto fundamento de invencion “una
 formulacién acuosa de clorhidrato de .Moxifl_oxacin'o y sal comun para
administracion parenteral”, carece por completo de nivel inventivo, puesto que con
anterioridad a la publicacién de la presente solicitud de patehte, ya se revelaba la

posibilidad de encontrar al principio activo Moxifloxacino en formulaciones para

administracion parenteral en forma estéril e isoténicas con la sangre.

Asi las cosas, y con fundamento en los argumentos expuestos.a lo largo del
presente escrito y en los escritos de oposicién y sustentacion de la _misma',
respetuosamente reitero la solicitud para que su despacho se abstehga de
conceder el privilegio de patente solicitado, y ordene en consecuencia el archivo

del expediente respectivo.

PRUEBAS

Ademas de las solicitadas en el escrito de oposicic')n y sustentacion, y de aquellas
que oficiosamente considere el despacho ruego que se tengan como tales las

snguuentes

. Apartes de la patente americana US 4,990,517 del 5 de febrero de 1991. R
¢ Copia de la pagina frontal de la patente'americana US 5,607,942 del 4 de

marzo de 1997 .
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e Apartes de la patente americana US 5,849,752 del 15 de diciembre dél
1998. _

e Ballow C, Lettier‘i> J, Agarwal V, Liu P, Stass H, Sullivan JT. “Absolute
bioavailability of moxifloxacin’- Abstract. Clin Ther. 1999 Mar;21(3): 513-22.

Serior Superintendente,

~

José Luis Reyes Viilamizar
C.C. 79'152.473 de Usaquén
T.P.A, 44655 del C.S.J.
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(54 7<1-PYRROLIDINYL)}-3-QUINOLONE- AND
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[75] Inventoxs Uwe Petersen, Leverkusen; Thomas
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[57 . ' ABSTRACT

7-(1-Pyrrolidinyl)-3-quinolone- and -naphthyridonecar-
boxylic acid derivatives as antibacterial agents and feed
additives, of the formula

x? ﬁ)
x! COOR?

R3 A

in which
X1 is halogen,
X2 is hydrogen, halogen, amino or other radical,
Rlis alkyl, cycloalkyl, optionally substituted phenyl
. or other radical,
R2is hydrogen, alkyl or a dloxolylmethyl radical,
Rlis

R’ Z—R*

\—'—-N

R

A is N, CH, C-halogen, or the like, or forms a bridge
with R},

and addition products thereof.

14 Claims, No Drawings
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7<1-PYRROLIDINYL)-3-QUINOLONE- AND
-NAPHTHYRIDONECARBOXYLIC ACID
DERIVATIVES AS ANTIBACTERIAL AGENTS
AND FEED ADDITIVES

The invention relates to new 7-(l1-pyrrolidinyl)-3-
quinolone- and -naphthyridonecarboxylic acid deriva-
tives, processes for their preparation and antibacterial
agents and feed additives containing them.

A number of 3-quinolone- and naphthyridonecar-
boxylic acids which are substituted in the 7-position by
a pyrrolidinyl ring have already been disciosed. Ger-
man Patent Application 3,318,145 and European Patent
Applications 106,489 and 153,826.

It has been found that the 7-(1-pyrrolidinyl)-3-quino-
lone- and naphthyridonecarboxylic acid derivatives of
the formula (1)

(¢)]

in which

X! represents halogen,

X2 represents hydrogen, amino, alkylamino having 1
to 4 carbon atoms, dialkylamino having | to 3 carbon
atoms per alkyl group, hydroxyl, alkoxy having 1 to 4
carbon atoms, mercapto, alkylthio having | to 4 carbon
atoms, arylthio or halogen,

R! represents alkyl having 1 to 4 carbon atoms, alke-
nyl having 2 to 4 carbon atoms, cycloalkyl having 3 to
6 carbon atoms, 2-hydroxyethyl, 2-fluoroethyl, me-
thoxy, amino, methylamino, ethylamino, dimethyl-
amino or phenyl which is optionally substituted by 1 or
2 fluorine atoms,

R2 represents hydrogen, alkyl having 1 to 4 carbon
atoms or (S-methyl-2-0x0-1,3-dioxol-4-yl)-methyl,

R represents a radical of the structure

. /R’ L. N
N .
N
"
Ar=>*
-—N Y
/
— N
R" ,,!{o

wherein
R 4can represent H, C1-Cs-alkyl, aryl or C,~Cs-acyl,
RS can represent H, C1-Cs-alkyl, OH or OQCH3, it also
being possible for R4and R3together to denote a C;-C3-
alkylene bridge which is optionally mono- or disubsti-
tuted by methyl,
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—Nr\—-:__[ .—N/_+_ >—R7or
AN

2

R® can represent H, optionally hydroxyl-substituted
Ci-Cgs-alkyl, as well as aryl, heteroaryl, benzyl, C{-Cjs-
alkoxycarbonyl, C)-Cy-acyl. (5-methyl-2-0x0-1,3-diox-
ol-4-yl)-methyl, or C3~Ce-cycloalkyl,

R7 can represent H or C~Cg-alkyl,

R’ can represent H, CH} or phenyl,

R" can represent H. CH; or phenyl.

R"’ can represent H or CHj,

Y can represent O, CH;, CH;CH; or CH;—0O. it
being possible for the CH2—O group to be linked to the
nitrogen either via O or via CHj, and

Z can represent O or S, and
A represents N or C—R¥, wherein

R® represents H, halogen, methyl, cyano, nitro, hy-
droxyl or methoxy or, together with R!, can form a
bridge having the structure

—()—CH:—C‘:H—CHJ. '—S—'Cll;—li'll—CH vor
—'CHI-CHI—?H—CHj

and pharmaceutically usable hydrates and acid addition
salts thereof and the alkali metal, alkaline carth metal,
silver and guanidinium salts of the underlying carbox-
ylic acids, have a high antibacterial action, in particular
in the Gram-positive region. ,

Preferred compounds are those of the formula (1)

i

in which

X! represents fluorine or chlorine,

X2 represents hydrogen, amino, alkylamino having 1
or 2 carbon atoms, dimethylamino, hydroxyl, methoxy,
mercapto, methylthio, phenylthio, fluorine or chlorine,

R! represents alkyl having 1 to 3 carbon atoms, alke-
nyl having 2 or 3 carbon atoms, cycloaikyl having 3 to
5 carbon atoms, 2-hydroxyethyl, 2-fluoroethyl, me-
thoxy, amino, methylamino, ethylamino, dimethyl-
amino or phenyl which is optionally substituted by 1 or
2 fluorine atoms,

R2 represents hydrogen, alkyl having 1 to 3 carbon
atoms or (5-methyl-2-oxo-1,3-dioxol-4-yl)-methyl,

RJ represents a radical having the structure

R Z—RY R’
R

R®
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wounds, infections in the oral region, infections follow-
ing dental operations, osteomyelitis, septic arthritis,
cholecystitis, peritonitis with appendicitis, cholangitis,
intraabdominal abscesses, pancreatitis, sinusitis, mastoi-
ditis, mastitis, tonsillitis, typhoid, meningitis and infec-
tions of the nervous system, salpingitis, endometritis,
genital infections, peiveoperitonitis and eye infections.

As well as in humans, bacterial infections can also be
treated in other species. Examples which may be men-
tioned are:

Pigs: colidiarrhoea,  enterotoxaemia, sepsis, dysen-

tery, salmonellosis, mastitis-metritis-agalactia syndrome‘

and mastitis;

Ruminants (cattle, sheep and goats): dlarrhoea, sepsis,
bronchopneumonia,  saimonellosis,  pasteurellosis,
mycoplasmosis and genital infections;

Horses: bronchopneumonias, joint ill, puerperal and
postpuerperal infections and salmonellosis;

Dogs and cats: bronchopneumonia, diarrhoea, der-
matitis, otitis, urinary tract infections and prostatitis;

Poultry (chickens, turkeys, quail pigeons, ornamental
birds and others): mycoplasmosis, E coli infections,
chronic respiratory tract infections, salmonellosis, pas-
teurellosis and psittacosis.

Bacterial diseases in the rearing and keeping of stock
and ornamental fishes can also be treated, the antibacte-
rial spectrum extending beyond the abovementioned
pathogens to further pathogens, such as, for example,
Pasteurella, Brucella, Campylobacter, Listeria, Erysipe-
lothrix, Corynebacteria, Borrelia, Treponema, Nocar-
dia, Rickettsia and Yersinia. ,

The present invention includes pharmaceutical for-
mulations which contain, in addition to non-toxic, inert
pharmaceutically suitable excipients, one or more com-
pounds according to the invention or consist of one or
more active compounds according to the invention, and
processes for the preparation of these formulations.

The present invention also includes pharmaceutical
formulations in dosage units. This means that the formu-

5

10

15

20

25

30

2

58

pounds, (g) wetting agents, for example cety! alcohol
and glycerol monostearate, (h) adsorbents, for example
kaolin and bentonite, and (i) lubricants, for example talc,
calcium stearate, magnesium stearate and solid polyeth-
ylene glycols, or mixtures of the substances listed under
(a) to ().

The tablets, coated tablets, capsules, pills and gran-
ules can be provided with the customary coatings and
shells, optionally containing opacifying agents, and can
also be of a composition such that they release the ac-
tive compound or compounds only or preferentially in
a certain part of the intestinal tract, if appropriate in a
delayed manner, examples of embedding compositions
which can be used being polymeric substances and
waxes.

If appropriate, the acuvc compound or compounds
can also be present in microencapsulated form with one
or more of the abovementioned excipients.

Suppositories can contain, in addition to the active
compound or compounds, the customary water-solubie
or water-insoluble excipients, for example polyethylene
glycols, fats, for example cacao fat, and higher esters
(for example C4-alcohol with Cye-fatty acid) or mix-
tures of these substances.

Ointments, pastes, creams and gels can contain, in
addition to the active compound or compounds, the
customary excipients, for example animal and vegetable
fats, waxes, paraflins, starch, tragacanth, cellulose de-
rivatives, polyethylene glycols, silicones, bentonites,
silicic acid, talc and zinc oxide, or mixtures of these
substances.

Dusting powders and sprays can contain, in addition
to the active compound or compounds, the customary

. excipients, for example lactose, talc, silicic acid, alumi-

35

num hydroxide, calcium silicate and polyamide powder,
or mixtures of these substances. Sprays can additionally
contain the customary propellants, for example chioro-
fluorohydrocarbons.

Solutions and emulsions can contain, in addition to

lations are present in the form of individual parts, for 40 the active compound or compounds, the customary

example tablets, coated tablets, capsules, pills, supposi-___ ¢

tories and ampoules, the active compound content of
~ which corresponds to a fraction or a multiple of an

individual dose. The dosage units can contain, for exam-
pie, 1, 2, 3 or 4 individual doses or }, 4 or } of an individ-
ual dose. An individual dosé¢ preferably contains the

45

amount of active compound which is administered in

one application and which usually corresponds to a
whole, one half, one third or a quarter of a daily dose.
Non-toxic inert pharmaceutically suitable excipients
are to be understood as solid, semi-solid or liquid dilu-
ents, fillers and formulation auxiliaries of all types.
Preferred pharmaceutical formulations which may be
mentioned are tablets, coated tablets, capsules, pills,

50

excipients, such as solvents, solubilizing agents and
emulsifiers, for example water, ethyl alcohol, isopropyl
alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils, in particular cottonseed oil,
groundnut oil, corn germ oil, olive oil, castor oil and
sesame oil, glycerol, glycerol formal, tetrahydrofurfu-
ryl alcohol, polyethylene glycols and fatty acid esters of
sorbitan, or mixtures of these substances. ‘
Eor parenteral administration, the solutions and emul-
_sions can also be in a sterile form which is 1sotomc with’
blood, —
Suspensions can contain, in addition to the active
compound or compounds, the customary excipients,

granules, suppositories, solutions, suspensions and emul- 55 such as liquid diluents, for example water, ethyl alcohol

sions, pastes, ointments, gels, creams, lotions, dusting
powders and sprays.

Tablets, coated tablets, capsules, pills and granules
can contain' the active compound or compounds in
addition to the customary excipients, such as (a) fillers
and extenders, for example starches, lactose, sucrose,
gluccse, mannitol and silicic acid, (b) binders, for exam-
ple carboxymethylcellulose, alginates, gelatine and pol-
yvinylpyrrolidone, (c) humectants, for example glyc-
erol, {d) disintegrating agents, for example agar-agar,
calcium carbonate and sodium carbonate, (e) solution
retarders, for example paraffin, and (f) absorption accel-
erators, for example quaternary ammonium com-

60
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and propylene glycol, and suspending agents, for exam-
ple ethoxylated isostearyl alcohols, polyoxyethylene
sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, bentonite, agar-agar and
tragacanth, or mixtures of these substances.

The formulation forms mentioned can aiso contain
colouring agents, preservatives and additives which
improve the smell and taste, for example peppermint oil
and eucalyptus oil, and sweeteners, for example saccha-
rin.

The therapeuucally active compounds should prefer-
ably be present in the abovementioned pharmaceutical
formulations in a concentration of about 0.1 to 99.5,
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preferably about 0.5 to 95% by weight of the total mix-
_ture.
“"The abovementioned pharmaceutical formulations
can also contain other pharmaceutical active com-
pounds in addition to the compounds according to the
invention.

The abovementioned pharmaceutical formulations
are prepared in the customary manner by known meth-
ods, for example by mizxing the active compound or
compounds with the excipient or excipients.
| The formulations mentioned can be used on humans
and animals either orally, rectally, parenterally (intrave-
nously, intramuscularly or subcutaneously), intracister-
nally, intravaginally, intraperitoneally or locally (dust-
ing powder, ointment, drops) and for the therapy of
infections in hollow spaces and body cavities. Possible
suitable formulations are injection solutions, solutions
and suspensions for oral therapy and gels, infusion for-
mulations, emulsions, ointments or drops. Ophthalmo-
logical and dermatological formulations, silver salts and
other salts, eardrops, eye ointments, dusting powders or
solutions can be used for local therapy. In the case of
animals, intake can also be in suitable formulations via
the feed or drinking water. Gels, powders, dusting pow-
ders, tablets, delayed release tablets, premixes, concen-
trates, granules, pellets, boli, capsules, aerosols, sprays
and inhalants can furthermore be used on humans and
animals. The compounds according to the invention can
moreover be incorporated into other carrier materials,
such as, for example, plastics (chains of plastic for local
therapy), collagen or bone cement.

In general, it has proved advantageous both in human
and in veterinary medicine to administer the active
compound or compounds according to the invention in
total amounts of about 0.5 to about 500, preferably 5 to
100 mg/kg of body weight every 24 hours, if appropri-
ate in the form of several individual doses, to achieve
the desired results. An individual dose preferably con-
tains the active compound or compounds according to
the invention in amounts of about 1 to about 80, in
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particular 3 to 30 mg/kg of body weight. However, it
may be necessary to deviate from the dosages men-
tioned, and in particular to do so as a function of the
nature and body weight of the object to be treated, the
nature and severity of the disease. the nature of the
formulation and of the administration of the medica-
ment and the period or interval within which adminis-
tration takes place.

Thus in some cases it can suffice to manage with less
than the abovementioned amount of active compound.
while in other cases the abovementioned amount of
active compound must be exceeded. The particular
optimum dosage and mode of administration required
for the active compounds can casily be determined by
any expert on the basis of his expert knowledge.

The new compounds can be administered in the cus-
tomary concentrations and formulations together with
the feed or with feed formulations or with the drinking
water. Infection by Gram-negative or Gram-positive
bacteria can in this way be prevented, alleviated and/or
cured and promotion of growth and an improvement in
feed utilization can in this way be achieved.

The minimum inhibitory concentrations (MIC) were
determined by the series dilution method on Iso-Sensit-
est agar (Oxoid). For each test substance. a series of
agar plates which contained concentrations of the ac-
tive compound which decreased by a dilution factor of
two each time was prepared. The agar plates were inoc-
ulated with a muitipoint inoculator (Denfey). Overnight
cultures of the pathogens which had first been diluted
so that each inoculation point contained about 104 colo-
ny-forming particles were used for the inoculation. The
inoculated agar plates were incubated at 37° C. and the
germ growth was read off after about 20 hours. The
MIC value (ug/ml) indicates the lowest active com-
pound concentration at which no germ growth was to
be detected with the naked eye.

The MIC values of some of the compounds according
to the invention are shown in comparison with cipro-
floxacin in the following table.

MIC values (mg/1) determined by the agar dilution
test (Denley multipont inoculator: Eso-sensitest agar)

. Example
Test strain 1 2 3 4 s ] 9 10
Escherichia Z0015 =0.015 =0.015 =0.015 =0015 =001% 02§ 0.12%
cvli Neumann
Proteus mira- 1 4 1 0.5 2 2 A i6

bilis 8223
Proteus vul-
garis 1017
Morganella
morgonii 932
Providenciu-

stuartei 12052

Staphylococ-
cus gurcus
FK

422

1756

133
Enterococcus

. [accalis

27101
7%

£0.015  0.125 =001 =0015 003 0.06 0.5 ]

=0.015 003 003 =0.015 =0.01S 0.06 0.5 0.5

1 4 2 0.5 4 4 2 64

20015 0.125 0.03 0.06 0.125
20015 0.125 0.03 0.06 0.125
=001 0425 0.03 0.06 0.125

0.06 0.125 0.06
0.06 0.125 0.06
0.06 0.125 0.0}

Test strain

Escherichia

coli Neumann
Proteus mira-

0.125 — 0.125 006 0.2 0.125 0.2% 2

0125 0.5 0.25 0.06 0.25 0.125  0.2§ M
Exampic

13 4 15 16 17 8 Ciprofloxacin

0.06 006 =0.015 006 0.125 0.01 2£0.015

1 4 0.5 4 B 1 1

N\

o



United States Patent (s

Petersen et al.

U AR R 27 )
US005607942A

(111 Patent Number:
45] Date of Patent:

5,607,942
Mar. 4, 1997

[54) 7-(1-PYRROLIDINYL)-3-QUINOLONE- AND -
NAPHTHYRIDONE-CARBOXYLIC ACID
DERIVATIVES AS ANTIBACTERIAL
AGENTS AND FEED ADDITIVES

{751 Inventors: Uwe Petersen, Leverkusen; Thomas
Schenke, Bergisch-Gladbach; Andreas
Krebs, Odcnthal-Holz; Klaus Grohe;
Michael Schriewer, both of Odenthal;
Ingo Haller, Wuppertal; Karl G.
Metzger, Wuppertal; Rainer
Endermann, Wuppertal; Hans-Joachim
Zeiler, Velbert, all of Germany

[73] Assignec: Bayer Aktiengesellschaft, Leverkuscn,
Germany

{21] Appl. No.: 406,448

{22] Filed: Mar. 20, 1995

Related U.S. Application Data

[62] Division of Scr. No. 737,631, Jul. 30, 1991, Pat. No.
5,416,096, which is a division of Ser. No. 580,906, Sep. 10,
1990, Pat. No. 5,059,597, which is a division of Ser. No.
375,434, Jun. 30, 1989, Pat. No. 4,990,517.

[30] Foreign Application Priority Data
Jul. 15, 1988 [DE]  GEMMANY .eoverrmsersrmieren 38 24 072.6
Mar 1, 1989 [DE]  Germany ..o 39 06 365.8
I ETY I 1K o K —— AGIK 31/47; COTD 471/04
[52] US.CL 546/200; 546/113
(58] Field of Search .......cmrier 546/113; 514/300
(561 References Cited
U.S. PATENT DOCUMENTS
4,698,350 10/1987 Daum et al. wveuusecersmressessssers 514312
. 4,771,055 /1988 Domagala ct 8l. ...wcreerssessccess 5147312
4,859,776 -

8/1989 Chu et al. .ccoeerecosecensereanscnnne 546/123
4,889,857 12/1989 Arakietal .

4,990,517 2/1991 Petersen et al. . .

5,043,156 8/1991 Matsumoto et al. . . 424/85.1
5075319 12/1991 Lesheret al. ... eees 3147312
5,457,104 10/1995 Bartel et al. oueeecnveeecscsennnns 5147234.5

FOREIGN PATENT DOCUMENTS

0106489 4/1984 European Pat. Off. .
0241206 10/1987 European Pat Off. .

OTHER PUBLICATIONS

Horst Spielmann et al, Erste ergebnisse der Validicrung von
in vitro Phototoxizitatstests im Rahmen eines EG/COLIPA
Projektes, ALTEX Jan. 1994, 22-31.

Sparfloxacin Monograph Adis, 35-39 (1994).

James H. Paton et al, Clinical Features and Management of
Adverse Effects of Quinolone Antibacterials, Drug Safety, 6
1991, pp. 9-27.

John M. Domagala, Quinolone activity and side-effect rela-
tionships, Journal of Antimicrobial Chemotherapy (1994)
33, 685-706.

_ (List continued on next page.).

Primary Examiner—Richard L. Raymond
Attorney, Agent, or Firm—Sprung Hom Kramer & Woods

57 ABSTRACT

7-(1-Pyrrolidinyl)-3-quinolone- and -naphthyridone-car-
boxylic acid derivatives as antibactcrial agents and feed
additives, of the formula :

x? [¢)

in which
X! is halogen,
X2 is hydrogen, halogen, amino or other radical,

R'is alkyl, cycloalkyl, optionally substituted phenyl or other
radical

R? is hydrogen, alkyl or a dioxolylmethyl radical,

-N l
-~N

R3is
. .
T2

-—N />—R"or
\_.'_.._ N

R

R

AT
Uk

/

L N

R
Z R4
RS
/
N
M\
RG

L,
and
A is N, CH, C-halogen, or the like, or forms a bridge with
l .

R 12
and addition products thereof.
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CRYSTAL MODIFICATION OF CDCH A
PROCESS FOR ITS PREPARATION AND i
PHARMACEUTICAL FORMULATIONS N
COMPRISING THIS MODIFICATION )

BACKGROUND OF TTIL INVENTION

1. Ficld of the Invention

The veantion relates o the new  monohydrate of
I-cyclopropyl-7-([8,5]-28-diazabicyclo-[4.3.0]non-8-y1)6-
fluoro- 1 4-dibydro-8-methoxy-4-oxo-3-quinolinccarboxylic
acid hydrachloride (CDCH, a process for its preparation
and pharmaccutical formulfations which comprise this
monohydrate as the active compound.

2. Deseription ol Related Art

CDCH is a chemotherapeutic for humans and animals
which has a broad spectrum of antibacterial action. ‘The
active compound can also be ecmploved in the preservation
of materials. CDCH shows a fow toxicity and is particularly
cllective against Loterobacteriacea, and especially against
antibiotic resistant strains: S, aureus, Ps. acruginosa,
Fnteracoceus fuecalis and I coli. CDCH and its preparation
as a betaine s deseribed in EP-A-550 903 and LP-A-591
ROS.

An anhiydrous form of CDCH s the only crystal modili-
cation Known to date. However, this crystal modification is
not entircly satislactory in the preparation ol various medi-
cament forms. CDCH s hygroscopic and absorbs water
under adverse storage conditions and during pharmaceutical
processing ol the active compound to medicament forms.
This impairs the dosing accuracy and quality of the prepa-
rations. Subscquent changes in the crystal structure of the
anhydrous form when CDCHL s stored in aqueous suspen-
sions or at ambient humidity are the reason tor the physical
instability off CDCHL 1t is therclore of great importance to
use a crystal form which is as stable as possible for the
preparation of medicament forms comprising COCLLL

SUMMARY OF THLE INVENTION

It has now heen found that CDCH can be converted into
a new water-containing, crystalline modification which is
distinguished by an increased stability, in particufar during
storage at high humiditics, compared with the known anhy-

drous form and is particularly suitable for the preparation ol

stable pharmaccutical preparations.

During preparation of the monohydrate from agqueous
media, the active compound crystallizes in the form of
ncedles which become severcly matted. Surprisingly, the
crystal habit can be modified in a controlled manner under
certain crystallization conditions. The prisms thus formed
represent a preferred embodimeént of the present invention,
since they do aot mat and are sigaificantly more free-llowing
than the monohydrate in the form of ncedles. This has
considerable advantages in the preparation ol medicament
forms. By wusing a non-hygroscapic, tree-llowing active
compound, a satisfactory dosing accuracy is achicved during
the preparation of medicaments, which increases salety and
thercfore minimizes the risk to the patient.

‘The invention accordingly relates to the new monohydrate
of CDCI of the formula 1

{

20

an

as

4

as

S0

S8

6l)

08

x HOT x HO

and 1o a process for its preparation, which is characterized
in that anhydrous, crystalline CDCH is treated with an
amouat of water sullicient for thorough mixiag and for
tormation of the monohydrate at temperatures below 80° €
until the stoichiometric content of water of crysiallization
has been absorbed and conversion ol the crystals s
complete, and the crystals thus obtained are separated off
and dricd to the constant weight of the monohydrate in order
lo remove the adsorbed walter present. ‘To avoid the Torma-
tion of the anhydrous Torm, the humidity during drying
should be not less than 304 relative humidity. The mono-
hydrate crystalfizes in the form ol needles from water-
containing media with a walter content of maore than 10%.,

BRILE DESCRIPTION OF THLE DRAWINGS

The inveation will now he described in further detail with
relerence to the drawings, whercin:

FIG. T consists ol two IR spectra, wherein FIG. TA is the
IR spectrum of CDCH anhydrous form, and FIG. 1B is the
IR spectrum of CDCI monohydrate;

FIG, 2 consists of two praphs depicting thermogravimet-
ric weight foss, wherein FIG. 2A shows the weight loss for
CDCH anhydrous form, and F1G. 2B shows the weight loss
for CDCH monohydrate;

FIG. 3 consists of two thermograms, wherein FIG. 3A is
the thermogram for COCI anhydrous form, and FIG. 3B is
the thermogram for CDCH monohydrate;

F1G. 4 consists ol two X-ray dillractograms, wherein F1G,
4A is the X-ray diffractogram for CDCH anhydrous form,
and FIG. 4B is the X-ray diffractogram for CDCIH mono-
hydrate; '

I'1G. 5 consists ol two "*C-NMR specira, wherein FIG.
SAis the *C-NMR speetra Tor CDCH anhydrous form, and
FIG. 5B is the "C-NMR spectea for CDCL monohydrate;

F1G. 6 consists ol two Raman spectra, wherein FIG. 6A
is the Raman spectra for CDCH anhydrous form, and FIG.
6B is the Raman spectra for CDCH monohydraie;

FI1G. 7 consists ol two FIR spectra, wherein F1G. TA s the
FIR spectra for CDCH anhydrous form, and FIG. 7B is the
FIR spectra for CDCH monohydrate; amd

FIG. 8 consists of four photographs ol microscopic
CDCH, wherein FIGS. 8A and 8B arc photographs ol
CDCN needles, and FIGS. 8C and 8D are photographs of
CDCI prisms,

DESCRIPTION OF PREFERRED
LMBODIMEN'TS
The prelerred monohydrate form which crystallizes as
prisms can he obtained by suspending anhydrous crystalline
CDCIL in ethanol/water mixtures, especially preferably in
cthanol/water with a maximum of [0% of walcr, thorough
mixing ol the solid contents with the amount of watcer added
being ensured until the required content of waler of crys-
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tallization has beea absorbed and conversion ol the crystals
is complete, for example by stirring the suspension or
shaking, swirling, rolating the reaction vessel and the like. If
the water content in the cthanol/waler mixture is a maximum
of 10%, the monohydrate crystallizes in the form of prisms.

Provided that the amount of water is sullicient for Torma-
tion ol a stoichiometric: monohydrate and for thorough
mixing ol the amount of CHCH cmployed with the water,
any desired amount ol water can be used Tor formation ol the
monohydrate 1o the form of needies, sinee the absorption of
water of crystallization, which procecds with conversion off
the crystals, ends with the formation ol the monohydraie,
and furthcrmore no further hydrates are obtained. The
amount of water is expediently timited such that although
thorough mixing can take place, no or low solubility losses
oceur. The preparation ol the monohydrate is preferably
carricd out at room temperature, but can also be carried out
at clevated temperature, lor example 30° C. 1o 60° €, or a
low 1cmperature, for example 52 C. 1o 26° C. The prepara-
tion of the monohydrate {rom the anhydrous form also takes
place successtully at humiditics greater than 30%. relative
humidity. However, this process is not suitable for the
preparation of the preferred monbhydrate which crystallizes
a8 prisms.,

The crystals of the monohydrate are separated off from the
cxcess solvent by customary miethods, Tor example by
liltering, decanting, centrifuging and the like, The crystals of
the monohydrate which have been separated oll are advan-
tagcously dricd at room temperature or at clevated tempera-
ture up o SO° C.at humiditics of at least 30% relative
humidity.

The CHCH monohydrate according to the invention has a
characteristic IR spectrum (FIG. 1), which shows charac-
teristic absorption bands of the water of crystallization in the
region of the O valency vibrations (3600-3100 cin™'),
which arc absent in the anhydrous crystal madification. It
also differs from the anhydrous CDCH in other frequency
ranges, so that a completely diflerent arrangement ol the
molecules in the crystal lattices of the two modifications can
be concluded.

The determination ol the water content conlirms the

“presence of a stoichiometric monohydrate of CDCHL The

ihermogravimetric weight foss determined in several
samples of the monohydrate is 1 mol of water (3.9%, FIG.
2). The thermogram of the monohydrate (FIG. 3) recorded
by mcans of DSC (Dillerential Scanning Calorimetry) under
atmospheric pressure shows, in agreement with the thermo-
gravimetric measurements, the release of water by a broad
endothermal peak which indicates the rearrangement of the
cryslal lattice of the monohydrate analysced, the dissociation
of CDCH and water and the enthalpy of vaporization of the
liberated water ol crystallization. The X-ray dillractograms
and C-NMR, Raman and FIR spectra of the anhydrous

torm and ol the monohydrate show characieristic differences

(FIGS. 4-7, Tables 2-5): thus, for example, the *C-NMR
spectrum has a characteristic peak at 168.1 ppm and the
X-ray diffractogram a linc al 20=20.7.

‘Ihe DSC and TGA thermograms were oblained using
thermoanalysers (DSC 7 and TGA 7) from Perkin-Elmer.
The X-ray dillractograms were recorded with a Stoe trans-
mission diffractometer. The IR, FIR and Raman spectra were
recorded with Fourier-1R spectrometers IS 66 (IR), 1S 66v
(FIR) and II'S 88 (Raman) from Bruker. The '*C-solid-NMR
spectra were recorded with a Bruker MSL. 300, The micro-
scopic photographs were taken with a Laborlux S micro-
scope from 1.tz :
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During storage, the CDCH monohydrate according to the
invention shows a higher physical stability compared with
the anhydrous crystal madification, and is thercfore more
suitable for the preparation of various medicament forms.
The preferred monohivdrate, which crystallizes in the lorm
ol prisms, furthermore imparts to CHCH excellent trickling
and flow propertics, which is ol great advantage in the
preparation of pharmaceutical forouutations (F1G. 8). The
invention therelore also relates to liquid and solid pharma-
centical Tormmlations which comprise the CDCH monohy-
dratc according 1o the invention, such as, Tor example,
suspensions, emulsions, tablets, coated tablets, coated table
cores, suppositorics, hard or solt pelatin capsules and the
like. Aqueous suspensions and tablets for oral administration
preferably  comprise the monohydraie according to the
invention, particufarly preferably in the prismatic crystal
form.

CDCH can be present i these pharmaceutical formula-
tivns as the only active compouad or can be combinced with
other antibacterially active substances.

Pharmaccutical formulations can comprise the CDCH
monohydrate accordhng 1o the invention by usell or in
combination with several other active compounds, or be
formulated together with auxiliarics and additives usually
cployed in pharmacy, such as tablet binders, fillers,
preservatives, tablet disintegrating ageats, Now regulating
agents, plasticizers, wetling ageats, dispersing agents,
cmulsifices, solvents, llavourings and the fike, to give pre-
sentation forms for oral, parenteral or rectal adniinisiraton.

‘The pharmaccutical formulations arc prepared in a man-
ner known per se, for example by mixing, stirring,
suspending, dispersing, cmulsilying, and the like, the aclive
compounds with or in the pharmaccutical auxiliarics and
processing the compoaents to pharmaceutically suitable
presentation forms for oral, parcateral or rectal administra-

tion. S

—

PREPARATION OF CYRSTALLINE CHCH
(NLELDLLS, PRISMS)

Example 1 (Prisms)

[ g ol anbydrous CDCH is dissolved in 150 mi of absolute
cthanol and the solution is liltered. The solution is hea
treated at 60° C. unil the solvent has evaporated completely.
The crystals which have precipitated out are dricd at room
temperaturc/ambicat humidity.

L

Lxample 2 (Prisms)

0.1 g of anhydrous CDCI s dissolved in 10 mi of cthanol
(10% walter content). The solution is heat treated at 60° C.
until the solvent has evaporated completely, The crystals
which have precipitated out are dricd al room temperature/
ambicnt humidity.

Example 3 (Prisims)

4 p of anhydrous COCI are dissolved in 300 ml of
cthanol (96%). The solvent is distilled ol in & rotary
cvaporator at 60° C. uader 120 mbar. "The crystals are dricd
tn a vacuum drying cabinet under 80 mbar a1 105° C. for 2
hours and then exposed 1o ambient humidity.

Example 4 (Needles)

0.3 g of anhydrous CDCIL is dissolved in 6 ml of

water:cthanol (1:1). The solution is heat treated at 70° C.
until the solvent has evaporated completely. The crystals
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Absolute bloavailability of moxifloxacin,
Ballow C, Lettieri J, Agarwal V, Liu P, Stass H, Sullivan JT.
State University of New York at Buffalo School of Pharmacy, USA.

Moxifloxacin (BAY 12-8039) is an investigational 8-methoxy-fluoroquinolone with broad-
spectrum gram-positive and gram-negative activity. To determine the absolute bioavailability of
moxifloxacin, this open-label, randomized, crossover study compared the pharmacokinetic
characteristics of a single 100-mg dose administered either orally or intravenously as a 60-
minute infusion in 10 healthy male volunteers (mean age [+/- SD}, 29.3+/-7.1 years, mean
weight [+/- SD], 77.7+/-8.7 kg). Geometric mean values for oral/IV moxitioxacin were as
follows: peak serum concentration, 1.15/1.34 mg/L, and area under the concentration-time
curve over 48 hours, 9.86/10.89 mg x h/L. The geometric mean absolute bioavailability of oral
moxifloxacin was 91.8%. Mean renal clearance was approximately 2.3 L/h after administration
of both the single oral and 1V formulations, which suggests lack of active tubular secretion of
moxitloxacin. Both the oral and IV formulations were well tolerated, with 5 reported possible or .
probable drug-related adverse events; they included headache, nausea, and localized urticaria.

In summary, a single oral dose of moxifloxacin was extensively absorbed in healthy young

men. Further studies are necessary in actual patients to contmn the viability of 1V to oral
conversion at the same dose of moxifloxacin.

Publication Types:
e Clinical Trial
e Randomized Controlled Trial

PMID: 10321420 [PubMed - indexed for MEDLINE]
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57 : ABSTRACT

7-(1-Pyrrolidinyl)-3-quinolone- and -naphthyridonecar-
boxylic acid derivatives as antibacterial agents and feed
additives, of the formula - '

x2 ¢‘Zl)
xt COOR2
. |
R} A N
. lltl
in which
X1is halogen,

X2 is hydrogen, halogen, amino or other radical,

R!is alkyl, cycloalkyl, optionally substituted phenyl
or other radical,

R2? is hydrogen, alkyl or a dioxolylmethyl radical,

R3is :

R Z—R* R’
—Z
-N , =N />—R7 or
RS e N
\ /
Rll N R"
RS

A is N, CH, C-halogen, or the like, or forms a bridge
with R,
and addition products thereof.
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wounds, infections in the oral region, infections follow-
ing dental operations, osteomyelitis, septic arthritis,
cholecystitis, peritonitis with appendicitis, cholangitis,
intraabdominal abscesses, pancreatitis, sinusitis, mastoi-
ditis, mastitis, tonsillitis, typhoid, meningitis and infec- 5
tions of the nervous system, salpingitis, endometritis,
genital infections, pelveoperitonitis and eye infections.

As well as in humans, bacterial infections can also be
treated in other species. Examples which may be men-
tioned are: 10

Pigs: colidiarrhoea, enterotoxaemia, sepsis, dysen-
tery, salmonellosis, mastitis-metritis-agalactia syndrome
and mastitis; ) :

Ruminants (cattle, sheep and goats): diarrhoea, sepsis,
bronchopneumonia, salmonellosis, pasteurellosis, 15
mycoplasmosis and genital infections;

Horses: bronchopneumonias, joint ill, puerperal and
postpuerperal infections and salmonellosis;

Dogs and cats: bronchopneumonia, diarrhoea, der-
matitis, otitis, urinary tract infections and prostatitis; 20
Poultry (chickens, turkeys, quail pigeons, ornamental
birds and others): mycoplasmosis, E. coli infections,
chronic respiratory tract infections, salmonellosis, pas-

teurellosis and psittacosis.

Bacterial diseases in the rearing and keeping of stock 25
and ornamental fishes can also be treated, the antibacte-
rial spectrum extending beyond the abovementioned
pathogens to further pathogens, such as, for example,
Pasteurella, Brucella, Campylobacter, Listeria, Erysipe-
lothrix, Corynebacteria, Borrelia, Treponema, Nocar- 30
dia, Rickettsia and Yersinia.

The present invention includes pharmaceutical for-
mulations which contain, in addition to non-toxic, inert
pharmaceutically suitable excipients, one or more com-
pounds according to the invention or consist of one or 35
more active compounds according to the invention, and
processes for the preparation of these formulations.

The present invention also includes pharmaceutical
formulations in dosage units. This means that the formu-
lations are present in the form of individual parts, for 40
example tablets, coated tablets, capsules, pills, supposi-
tories and ampoules, the active compound content of
which corresponds to a fraction or a multiple of an
individual dose. The dosage units can contain, for exam-
ple, 1,2, 3 or 4 individual doses or 4, } or § of an individ- 45
ual dose. An individual dose preferably contains the
amount of active compound which is administered in
one application and which usually corresponds to a
whole, one half, one third or a quarter of a daily dose.

Non-toxic inert pharmaceutically suitable excipients 50
are to be understood as solid, semi-solid or liquid dilu-
ents, fillers and formulation auxiliaries of all types.

Preferred pharmaceutical formulations which may be
mentioned are tablets, coated tablets, capsules, pills,
granules, suppositories, solutions, suspensions and emul- 55
sions, pastes, ointments, gels, creams, lotions, dusting
powders and sprays.

Tablets, coated tablets, capsules, pills and granules
can contain the active compound or compounds in
addition to the customary excipients, such as (a) fillers j60
and extenders, for example starches, lactose, sucrose,
gluccse, mannitol and silicic acid, (b) binders, for exam-
ple carboxymethylcellulose, alginates, gelatine and pol-
yvinylpyrrolidone, (c) humectants, for example glyc-
erol, (d) disintegrating agents, for example agar-agar, 65
calcium carbonate and sodium carbonate, (e) solution
retarders, for example paraffin, and (f) absorption accel-
erators, for example quaternary ammonium com-

58

pounds, (g) wetting agents, for example cetyl alcohol
and glycerol monostearate, (h) adsorbents, for example
kaolin and bentonite, and (i) lubricants, for example talc,
calcium stearate, magnesium stearate and solid polyeth-
ylene glycols, or mixtures of the substances listed under
(a) to (i).

The tablets, coated tablets, capsules, pills and gran-
ules can be provided with the customary coatings and
shells, optionally containing opacifying agents, and can
also be of a composition such that they release the ac-
tive compound or compounds only or preferentially in
a certain part of the intestinal tract, if appropriate in a
delayed manner, examples of embedding compositions
which can be used being polymeric substances and
waxes. .

If appropriate, the active compound or compounds
can also be present in microencapsulated form with one
or more of the abovementioned excipients.

Suppositories can contain, in addition to the active
compound or compounds, the customary water-soluble
or water-insoluble excipients, for example polyethylene
glycols, fats, for example cacao fat, and higher esters
(for example Cjs-alcohol with Cje-fatty acid) or mix-
tures of these substances.

Ointments, pastes, creams and gels can contain, in
addition to the active compound or compounds, the
customary excipients, for example animal and vegetable
fats, waxes, paraffins, starch, tragacanth, cellulose de-
rivatives, polyethylene glycols, silicones, bentonites,
silicic acid, talc and zinc oxide, or mixtures of these
substances.

Dusting powders and sprays can contain, in addition
to the active compound or compounds, the customary
excipients, for example lactose, talc, silicic acid, alumi-
num hydroxide, calcium silicate and polyamide powder,
or mixtures of these substances. Sprays can additionally
contain the customary propellants, for example chloro-
fluorohydrocarbons.

Solutions and emulsions can contain, in addition to
the active compound or compounds, the customary
excipients, such as solvents, solubilizing agents and
emulsifiers, for example water, ethyl alcohol, isopropyl
alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol,
dimethylformamide, oils, in particular cottonseed oil,
groundnut oil, corn germ oil, olive oil, castor oil and
sesame oil, glycerol, glycerol formal, tetrahydrofurfu-
ryl alcohol, polyethylene glycols and fatty acid esters of
sorbitan, or mixtures of these substances.

For parenteral administration, the solutions and emul-

blood.
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sions ¢an also be 1n a stérile Torm which 1s isotonic with

Suspensions can contain, in addition to the active
compound or compounds, the customary excipients,
such as liquid diluents, for example water, ethyl alcohol
and propylene glycol, and suspending agents, for exam-
ple ethoxylated isostearyl alcohols, polyoxyethylene
sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, bentonite, agar-agar and
tragacanth, or mixtures of these substances.

The formulation forms mentioned can also contain
colouring agents, preservatives and additives which
improve the smell and taste, for example peppermint oil
and eucalyptus oil, and sweeteners, for example saccha-
rin.

The therapeutically active compounds should prefer-
ably be present in the abovementioned pharmaceutical
formulations in a concentration of about 0.1 to 99.5,
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preferably about 0.5 to 95% by weight of the total mix-
ture.

The abovementioned pharmaceutical formulations
can also contain other pharmaceutical active com-
pounds in addition to the compounds according to the-
invention.

The abovementioned pharmaceutical formulations
are prepared in the customary manner by known meth-
ods, for example by mixing the active compound or
compounds with the excipient or excipients.

The formulations mentioned can be used on humans
and animals either orally, rectally, parenterally (intrave-
nously, intramuscularly or subcutaneously), intracister-
nally, intravaginally, intraperitoneally or locally (dust-
ing powder, ointment, drops) and for the therapy of
infections in hollow spaces and body cavities. Possible -
suitable formulations are injection solutions, solutions
and suspensions for oral therapy and gels, infusion for-
mulations, emulsions$; ointments or drops. Ophthalmo-
logical and dermatological formulations, silver salts and
other salts, eardrops, eye ointments, dusting powders or
solutions can be used for local therapy. In the case of
“amimals, intake can also be in suitable formulations via
the feed or drinking water. Gels, powders, dusting pow-
ders, tablets, delayed release tablets, premixes, concen-
trates, granules, pellets, boli, capsules, aerosols, sprays
and inhalants can furthermore be used on humans and
animals. The compounds according to the invention can
moreover be incorporated into other carrier materials,
such as, for example, plastics (chains of plastic for local
therapy), collagen or bone cement.

In general, it has proved advantageous both in human
and in veterinary medicine to administer the active-
compound or compounds according to the invention in |
total amounts of about 0.5 to about 500, preferably 5 to
100 mg/kg of body weight every 24 hours, if appropri-
ate in the form of several individual doses, to achieve
the desired results. An individual dose preferably con-
tains the active compound or compounds according to
the invention in amounts of about 1 to about 80, in

35
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60
particular 3 to 30 mg/kg of body weight. However, it |
may be necessary to deviate from the dosages men- {
tioned, and in particular to do so as a function of the
nature and body weight of the object to be treated, the
nature and severity of the disease, the nature of the
formulation and of the administration of the medica-
ment and the period or interval within which adminis-
tration takes place.

Thus in some cases. it can suffice to manage with less
than the abovementioned amount of active compound,
while in other cases the abovementioned amount of
active compound must be exceeded. The particular
optimum dosage and mode of administration required
for the active compounds can easily be determined by
any expert on the basis of his expert knowledge.

The new compounds can. be administered in the cus-
tomary concentrations and formulations together with
the feed or with feed formulations or with the drinking
water. Infection by Gram-negative or Gram-positive
bacteria can in this way be prevented, alleviated and/or
cured and promotion of growth and an improvement in
feed utilization can in this way be achieved.

The minimum inhibitory concentrations (MIC) were
determined by the series dilution method on Iso-Sensit-
est agar (Oxoid). For each test substance, a series of
agar plates which contained concentrations of the ac-
tive compound which decreased by a dilution factor of
two each time was prepared. The agar plates were inoc-
ulated with a multipoint inoculator (Denley). Overnight
cultures of the pathogens which had first been diluted
so that each inoculation point contained about 104 colo-
ny-forming particles were used for the inoculation. The
inoculated agar plates were incubated at 37° C. and the
germ growth was read off after about 20 hours. The
MIC value (ug/ml) indicates the lowest active com-
pound concentration at which no germ growth was to
be detected with the naked eye.

The MIC values of some of the compounds according
to the invention are shown in comparison ‘with cipro-
floxacin in the following table.

MIC values (mg/1) determined by the agar dilution
test (Denley multipoint inoculator: Iso-sensitest agar)

Example
Test strain 1 2 3 4 5 8 9 10
Escherichia =0.015 =0.015 £0.015 =0.015 =0015 =0015 025 0.125
coli Neumann
Proteus mira- 1 4 1 0.5 2 2 8 16
N bilis 8223 )
Proteus vul- =0.015 0.125 =0.015 =0015 003 0.06 0.5 i
garis 1017
Morganella =0015 0.03 0.03 =0.015 =0015 0.06 0.5 0.5
morganii 932
Providencia- 1 4 2 0.5 4 4 32 64
stuartei 12052 '
Staphylococ-
cus aureus
FK
422 0.06 0.125 006 =0015 0.125 0.03 0.06 0.125
1756 0.06 0.125 006 =0.015 0.125 0.03 0.06 0.125
133 0.06 0.125 003 =0.015 0.125 0.03 0.06 0.125
Enterococcus
faecals
27101 0.125 — 0.125  0.06 0.25 0.125 025 2
9790 0.125 0S5 0.25 0.06 0.25 0.125 025 2
Example
Test strain 13 14 15 16 17 18 Ciprofloxacin
Escherichia 0.06 0.06 =001S 006 0.125 0.03 =0.015
coli Neumann
Proteus mira- 1 4 0.5 4 8 ! 1

=20 &t
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EXAMPLE 55

F COOH
CszNH/,/// N
Cl
CH;3S
The. reaction is carried out analogously to Example 13
with trans-3-ethylamino-4-methyithio-pyrrolidine and
8-chloro-1-cyclopropyl-6,7-difluoro-1,4-dihydro-4-oxo-
3-quinolinecarboxylic acid to give 8-chloro-1-cyclopro-
pyl-3-ethylamino-4-methlthiyo- 1-pyrrolidinyl)-6fluoro-

1,4-dihydro-4-oxo-3-quinolinecarboxylic acid,
melting point;: 217°-218° C. (with decomposition).

EXAMPLE 56

0
choou
. N N
HanuO F I X HCl
4

CH;3S

7-(trans-3-amino-4-methylthio-1-pyrrolidinyl)-1-cyclo-
propyl-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecar-
boxylic acid, melting point: 208°-211.C (with decompo-
sition) and 7-(trans-3-amino-4-methylthio-1-pyr-
rolidinyl)-1-cyclopropyl-6,8-difluoro-1,4-dihydro-4-
oxo-3-quinolinecarboxylic acid hydrochloride, melting
point: 255°-257° C. (with decomposition), are obtained

with trana-3-amino-4-methylithio-pyrrolidine analo-
gously to Examples 13 and 15.
EXAMPLE 57
i
F COOH
N N x HCl
F
HN
CH;

1-Cyclopropyl-6,8-difluoro-1,4-dihydro-7-(4-methyl-
2,8-diazabicyclo[4.3.0]non-8-yl)-4-oxo-3-quinolinecar-
boxylic acid, melting point 213°-215.C. (with decompo-
sition) (recrystallized from glycol monomethyl ether),
and l-cyclopropyl-6,8-difluoro-1,4-dihydro-7-(4-meth-
yl-2,8-diazabicyclo{4.3.0]non-8-yl)4-0x0-3-
quinolinecarboxylic acid hydrochloride, meltiong point
204°-212.C (with decomposition) are obtained with
4-methyl-2,8-diazabicyclo[4.3.0]nonane analogously to
Examples 13 and 15.

The product consists of a mixture of two stereoiso-
mers.
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It is understood that the specification and examples
are illustrative but not limitative of the present inven-
tion and that other embodiments within the spirit and
scope of the invention will suggest themselves to those
skilled in the art.

What is claimed is:

1. A 7-(pyrrolidinyl)-3-quinolone- or -naph-
thyridonecarboxylic acid derivative of the formula

(3]

in which

X1 represents halogen,

X2 represents hydrogen., amino, alkylamino having 1
to 4 carbon atoms,. dialkylamino having ! to 3
carbon atoms per alkyl group, hydroxyl, alkoxy
having 1 to 4 carbon atoms, mercapto, alkylthio
having 1 to 4 carbon atoms, arylthio or halogen,

R! represents alkyl having 1 to 4 carbon atoms, alke-
nyl having 2 to 4 carbon atoms, cycloalkyl having
3 to 6 carbon atoms, 2-hydroxyethyl, 2-fluoroethyl,
methoxy amino, methylamino, ethylamino, dimeth-
ylamino or phenyl which is optionally substituted
by 1 or 2 fluorine atoms,

R2 represents hydrogen, alkyl having 1 to 4 carbon
atoms or (5-methyl-2-0x0-1,3-dioxol-4-yl)-methyl,

R3 represents a radical of the structure

R’

wherein

R¢ represents H, optionally hydroxyl-substituted
C1-Cs-alkyl, as well as phenyl, benzyl, C;~Cs-
alkoxycarbonyl, C1-Cs-acyl, (5-methyl-2-ox0-1,3-
dioxol-4-yl)-methyl, or C3-Cg-cycloalkyl,

R’ represents H, CH3 or phenyl,

R" represents H, CH3or phenyi,

R reprseents H or CH;,

Y represents O, CHz, CH2CH; or CH>—O, it being
possible for the CH2—O group to be linked to the
nitrogen either via O or via CH3, and
A represents N.or C—RS$, wherein

RS represents H, halogen, methyl, cyano, nitro, hy-
droxyl or methoxy or, together with R!, forms a
bridge having the structure

-O—CHz-—(‘fH—CHJ, "S—CH2—(‘:H—CH3 or
—CHz'—CHz—(l:H-—CH;

or an addition product thereof with water, an acid
or an alkah.
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2. A compound or addition product thereof accord-: .

ing claim 1, in which

X! represents fluorine or chlorine,

X2 represents hydrogen, amino, alkylamino having 1
or 2 carbon atoms, dimethylamino, hydroxyl, me-
thoxy, mercapto, methylthio, phenylthio, fluorine
or chlorine,

R1represents alkyl having 1 to 3 carbon atoms, alke-
nyl having 2 or 3 carbon atoms, cycloalkyl having
3 to 5 carbon atoms, 2-hydroxyethyl, 2fluoroethyl,
methoxy, amino, methylamino, ethylamino, di-
methylamino or phenyl which is optionally substi-
tuted by 1 or 2 fluorine atoms,

R2 represents hydrogen, alkyl having 1 to 3 carbon
atoms or(5-methyl-2-0x0-1,3-dioxol-4-yl)-methyl,

R3 represents a radical having the structure

R’

wherein

RS represents H, optionally hydroxyl-substituted
Ci-Cj-alkyl, as well as.phenyl, benzyl, C;~-Cs-
alkoxycarbonyl, C1-Cj-acyl, (5-methyl-2-0x0-1,3-
dioxol-4-yl)-methyl, or. C3-Cs-cycloalkyl,

R’ represents H or CH3,

R" represents H or CHj,

R’ represents H or CH3,

Y represents O, CH;, CH,CH; or CH;—0, it being
possible for the CH,—O group to be linked. to the
nitrogen either via O or via CHy, and -

A represents N or C—RS3, wherein

R8 represents H, fluorine, chlorine, bromine, methyl,

nitro, hydroxyl or methoxy or together with R!
forms a bridge having the structure

—O—CHT—?H—CHJ.

3.'A compound or addition product thereof accord-
ing to claim 1, in which

X1 represents fluorine,

X?represents hydrogen, amino, methylamino or fluo-

rine,

Rl represents alkyl having 1 or 2 carbon atoms, vinyl,
cyclopropyl, 2-hydroxyethyl, 2-fluoroethyl, me-
thoxy, methylamino, 4-fliorophenyl or 2,4-
difluorophenyl, -

RZrepresents hydrogen or alkyl having 1 or 2 carbon
atoms,

R3 represents a radical having the structure

R"-
R™
>
-N Y
/
— N
R" ;'{6
wherein
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RS represents H, CH3, C;Hs, HOCH;CHj;, benzyl,
Ci-cs-alkoxycarbonyl or C)-Cj-acyl,

R’ represents H or CH3,

R' represents H or CH3,

R’ represents H or CH3,

Y represents O, CH;, CH;CH; or CH;—O0, it being

" possible for the CH2—O group to be linked to the
nitrogen either via O or via CHj, and

Z represents O or S, and

A represents N or C—Rhu 8, wherein

R: represents H, fluorine or chlorine, or together
with R!also can form a bridge having the structure

—O—Cﬂz—?H'—'CH}

4. A compound according to claim 1, wherein such
compound is 1-cyclopropyl-7-(2,8-diazabicyclo[4.3.0]-
non-8-yl)-6,8-difluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid of the formula

o]
il

NH

or an-addition product thereof with water, an acid or an
alkali.

S. A compound according to claim 1, wherein such
compound is 8-chloro-1l-cyclopropyl-7-(2,8-diazabicy-
clo[4.3.0lnon-8-yl)-6-fluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid of the formula

HN

or an addition product thereof with water, an acid or an
alkali. ’

6. A compound according to claim 1, wherein such
compound is 5-amino-l-cyclopropyl-7-(2,8diazabicy-
clo[4.3.0Jnon-8-yl)-6,8-difluoro-1,4-dihydro-4-0xo0-3-
quinolinecarboxylic acid of the formula

228 \¢“
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or an addition product thereof with water, an acid or an
alkali.

7. A compound according to claim 1, wherein such
compound is 1-cyclopropyl-7-(2,7-diazabicyclo
[3.3.0]oct-7-y1)-6,8-difluoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid of the formula

F COOH,

HN F é

or an addition product thereof with water, an acid or an
alkali.

8. An_antibacterial composition comprising an an-

10

15

20

25

k[1]

tibacterially effective amount of a compound of addi- >

tion product thereof according to claim 1 and a diluent.
9. A composition according to claim 8 in the form of
a tablet, capsule or ampule.

106

11. A method of combating bacteria in a patient in
need thereof which comprises administering to such
patient an antibacterially effective amount of a com-
pound or addition product thereof according to claim 1.

12. A method of promoting the growth of an animal
which comprises administering to said animal a growth
promoting effective amount of a compound or addition
product thereof according to claim 1.

13. The method according to claim 11, wherein such
compound is
1-cyclopropyl-7-(2,8-diazabicyclo[4.3.0]lnon-8-y1)-6,8-

difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic

acid,
8-chloro-1-cyclopropyl-3-(2,8-diazabicyclo[4.3.0]non-
8-yI)-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxy-
lic acid,
5-amino-1-cyclopropyl-7-(2,8-diazabicyclo{4.3.0]non-8-
yl)-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecar-
boxylic acid, or
1-cyclopropyl-7-(2,7-diazabicyclo[3.3.0]oct-7-y1)-6,8-
difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic
acid
or an addition product thereof with water, an acid or an
alkali.

14. The method according to claim 12, wherein such
compound is
1-cyclopropyl-7-(2,8-diazabicyclo[4.3.0]non-8-y1)-6,8- -

difluoro-1,4-dihydro-4-0xo-3-quinolinecarboxylic

acid, :

8-chloro-1-cyclopropyl-3-(2,8-diazabicyclo{4.3.0]non-
8-yt)-6-fluoro-1,4-dihydro-4-oxo-3-quinolinecarboxy-
lic acid, :

5-amino-1-cyclopropyl-7-(2,8-diazabicyclo{4.3.0}non-8-
yl)-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecar-
boxylic acid or

1-cyclopropyl-7-(2,7-diazabicyclo[3.3.0]oct-7-y1)-6,8-
difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxylic

- acid ' '

or an addition product thereof with water, an acid or an

10. A composition according to claim 8, wherein the 40 alkali.

diluent comprises an animal feed stock.
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[57] ABSTRACT

7-(1-Pyrrolidinyl)-3-quinolone- and -naphthyridone-car-
boxylic acid derivatives as antibacterial agents and feed
additives, of the formula

X2 0

in which
X! is halogen,
X2 is hydrogen, halogen, amino or other radical,

R!is alkyl, cycloalkyl, optionally substituted phenyl or other
radical,

R? is hydrogen, alky] or a dioxolylmethyl radical,

3.
R? is -
. \ 'RI z R4 Rl
A A
—N v,_‘ -1 R7
i
\+\N/ \_’_Q N
R R*
\Rs
R
A
—N Y |,
(i /
L N
R
R6

and

A is N, CH, C-halogen, or the like, or forms a bridge with
R},

and addition products thereof.

'8 Claims, No Drawings
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Preferred pharmaceutical formulations which may be
mentioned are tablets, coated tablets, capsules, pills, gran-
ules, suppositories, -solutions, suspensions and emulsions,
pastes, ointments, gels, creams, lotions, dusting powders and
sprays. 5

Tablets, coated tablets, capsules, pills and granules can
contain the active compound or compounds in addition to
the customary excipients, such as (a) fillers and extenders,
for example starches, lactose, sucrose, glucose, mannitol and
silicic acid, (b) binders, for example carboxymethylcellu- 10
lose, alginates, gelatine and polyvinylpyrrolidone, (c)
humectants, for example glycerol, (d) disintegrating agents,
for example agar-agar, calcium carbonate and sodium car-
bonate, (e) solution retarders, for example paraffin, and (f)
absorption accelerators, for example quaternary ammonium 15
compounds, (g) wetting agents, for example cetyl alcohol
* and glgcerol monostearate, (h) adsorbents, for example
kaolin and bentonite, and (i) lubricants, for example talc,
calcium stearate, magnesium stearate and solid polyethylene
glycols, or mixtures of the substances listed under (a) to (i),

The tablets, coated tablets, capsules, pills and granules
can be provided with the. customary coatings and shells,
optionally containing opacifying agents, and can also be of
a composition such that they release the active compound or
compounds only or preferentially in a certain part of the
intestinal tract, if appropriate in a delayed manner, examples
of embedding compositions which can be used being poly-
meric substances and waxes.

If appropriate, the active compound or compounds can
also be present in microencapsulated form with one or more
of the abovementioned excipients.

Suppositories can contain, in addition to the active com-
pound or compounds, the customary water-soluble or water-
insoluble excipients, for example polyethylene glycols, fats,
for example cacao fat, and higher esters (for example
C,4-alcobol with C,s-fatty acid) or mixtures of these sub-
stances.

- Ointments, pastes, creams and gels can contain, in addi-
tion to the active compound or compounds, the customary
excipients, for example animal and vegetable fats, waxes,
paraffins, starch, tragacanth, cellulose derivatives, polyeth-
ylene glycols, silicones, bentonites, silicic acid, talc and zinc
oxide, or mixtures of these substances.

Dusting powders and sprays can contain, in addition to the
active compound or compounds, the customary excipients,
for example lactose, talc, silicic acid, aluminum hydroxide,
calcium silicate and polyamide powder, or mixtures of these
substances. Sprays can additionally contain the customary
propellants, for example chlorofluorohydrocarbons. )

Solutions and emulsions can contain, in addition to the
active compound or compounds, the customary excipients,
such as solvents, solubilizing agents and emulsifiers, for
example water, ethyl, alcohol, isopropyl alcohol, ethyl car-
bonate, €tRy! acetate, benzyl alcohol, benzyl benzoate, pro-,
pylene glycol, 1,3-butylene glycol, dimethylformamide,
oils, in particular cottonseed oil, groundnut oil, corn germ
oil, olive oil, castor oil and sesame oil, glycerol, glycerol
formal, tetrahydrofurfuryl alcohol, polgethylene glycols and
fatty acid esters of sorbitan, or mixtures of these substances. .

For parenteral administration, the solutions and emulsions
can also be in a sterile form which 1s isotonic with blood.

~Suspensions can coniain, in addition to the active com-
pound or compounds, the customary excipients, such as
liquid diluents, for example water, ethyl alcohol and propy-
lene glycol, and suspending agents, for example ethoxylated
isostearyl alcohols, polyoxyethylene sorbitol and sorbitan
esters, microcrystalline cellulose, aluminum metahydroxide,
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bentonite, agar-agar and tragacanth, or mixtures of these
substances.

The formulation forms mentioned can also contain
colouring agents, preservatives and additives which improve
the smell and taste, for example peppermint oil and enca-
lyptus oil, and sweeteners, for example saccharin.

The therapeutically active compounds should preferably
be present in the abovementioned pharmaceutical formula-
tions in a concentration of about 0.1 to 99.5, preferably
about 0.5 to 95% by weight of the total mixture.

The abovementioned pharmaceutical formulations can
also contain other pharmaceutical active compounds in
addition to the compounds according to the invention.

The abovementioned pharmaceutical formulations are
prepared in the customary manner by known methods, for
example by mixing the active compound or compounds with
the excipient or excipients.

The formulations mentioned can be used on humans and
animals either orally, rectally, parenterally (intravenously,
intramuscularly or subcutaneously), intracisternally, intrav-
aginally, intraperitoneally or locally (dusting powder, oint-
ment, drops) and for the therapy of infections in hollow
spaces and body cavities. Possible suitable formulations are
injection _solnti solutions and suspensions for oral
therapy and gels, infusion formulations, emulsions, oint-
ments or drops. Ophthalmological and dermatological for-
mulations, silver salts and other salts, eardrops, eye oint-
ments, dusting powders or solutions can be used for local
therapy. In the case of animals, intake can also be in suitable
formulations via the feed or drinking water. Gels, powders,
dusting powders, tablets, delayed release tablets, premixes,
‘Concentrates, granules, pellets, boli, capsules, aerosols,
spraysand inhalants can furthermore be uséd on humans and
animals. The compounds according to the invention can
moreover be incorporated into other carrier materials, such
as, for example, plastics (chains of plastic for local therapy),
collagen or bone cement.

In general, it has proved advantageous both in human and
in veterinary medicine to administer the active compound or -
compounds according to the invention in total amounts of
about 0.5 to about 500, preferably 5 to 100 mg/kg of body
weight every 24 hours, if appropriate in the form of several
individual doses, to achieve the desired results. An indi-
vidual dose preferably contains the active compound or
compounds according to the invention in amounts of about
1 to about 80, in particular 3 to 30 mg/kg of body weight.
However, it may be necessary to deviate from the dosages
mentioned, and in particular to do so as a function of the
nature and body weight of the object to be treated, the nature
and severity of the disease, the nature of the formulation and
of the administration of the medicament and the period or
interval within which administration takes place.

Thus in some cases it can suffice to manage with less than
the abovementioned amount of active compound, while in
other cases the abovementioned amount of active compound
must be exceeded. The particular optimum dosage and mode
of administration required for the active compounds can
easily be determined by any expert on the basis of his expert
knowledge. .

The new compounds can be administered in the custom-
ary concentrations and formulations together with the feed
or with feed formulations or with the drinking water. Infec-
tion by Gram-negative or Gram-positive bacteria can in this
way be prevented, alleviated and/or cured and promotion of
growth and an improvement in feed utilization can in this
way be achieved.




-with  trans-3-ethylamino-4-methylthio-pyrrolidine  and
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Analogously to Example 15 A, 5-chloro-7-(2,8-diazabi-

cyclo[4.3.0]Jnon-8-yl)-6-fluoro-1-(2,4-difluorophenyl)-1,4-
dihydro-4-ox0-3-quinolinecarboxylic acid is obtained with
5,7-dichloro-6-fluoro- 1-(2 4-difluorophenyl)-1,4-dihydro-
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4-0x0-3-quinolinecarboxylic acid (reflux for 5 hours).
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Analogously to Example 8, 5-chloro-6-fluoro-1-(2,4-dif-
luorophenyl)-1,4-dihydro-7-(2-o0xa-5,8-diazabicyclo[4.3.0]
non-8-yl)-4-oxo-3-quinolinecarboxylic acid is obtained with
5,7-dichloro-6-fluoro-1-(2,4-difluorophenyl)-1.4-dihydro-

4-0x0-3-quinolinecarboxylic acid (reflux for 5 hours). 45
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The reaction is carried out analogously to Example 13

8-chloro-1-cyclopropyl-6,7-diftuoro-1,4-dihydro-4-oxo-3-
quinolinecarboxylic acid to give 8-chloro-1-cyclopropyl-7-
(trans-3-ethylamino-4-methylthio-1-pyrrolidinyl)-6-fluoro-
1,4-dihydro-4-oxo-3-quinolinecarboxylic acid, melting
points 217°-218° C. (with decomposition).

8
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7-(trans-3-Amino-4-methylthio-1-pyrrolidinyl)-1-cyclo-

propyl-6,8-difluoro-1,4-dihydro-4-o0xo-3-quinolinecarboxy-
lic acid, melting point: 208°-211° C. (with decomposition)
and 7-(trans-3-amino-4-methylthio-1-pyrrolidinyl)-1-cyclo-
propy!-6,8-difluoro-1,4-dihydro-4-oxo-3-quinolinecarboxy-
lic acid hydrochloride, melting point; 255°-257° C. (with
decomposition), are obtained with trans-3-amino-4-meth-
ylthio-pyrrolidine analogously to Examples 13 and 15.

COOH xHCl
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1-Cyclopropyl-6,8-difluoro-1,4-dihydro-7-(4-methyl-2,8-
diazabicyclo[4.3.0]non-8-yl1)-4-0x0-3-quinolinecarboxylic
acid, melting point: 213°-215° C. (with decomposition)

COOH xHCl

40 (recrystallized from glycol monomethyl ether), and 1-cyclo-

propyl-6,8-difluoro-1,4-dihydro-7-(4-methyl-2,8-diazabi-
cyclo[4.3.0]non-8-yl1)-4-0x0-3-quinolinecarboxylic acid
hydrochloride, melting point: 204°-212° C. (with decom-
position) are obtained with 4-methyl-2,8-diazabicyclo
[4.3.0)-nonane analogously to Examples 13 and 15. The
product consists of a mixture of two stereoisomers.

It is understood that the specification and examples are
illustrative but not limitative of the present invention and
that other embodiments within the spirit and scope of the
invention will suggest themselves to those skilled in the art.

We claim:

1. The compound 1-cyclopropyl-7-([S,S]-2,8-diazabicy-
clo-[4.3.0]non-8-yl)-6-fluoro-1,4-dihydro-8-methoxy-4-
0x0-3-quinolinecarboxylic acid having the formula:

or an alkali metal, alkaline earth metal, silver or guani-
dinium salt thereof or a pharmaceutically utilizable hydrate
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or acid addition salt thereof, said compound substantially
fre¢ O GIHer enantomers and stereoisomers.

2. The compound (1-cyclopropyl-7-(2,8-diazabicyclo
[4.3.0]non-8-yl)-6-fluoro-8-methoxy-1,4-dihydro-4-0xo-3-
quinolonecarboxylic acid) of the formula

COOH

(o]

|

N

OCH, ‘ £
N
H

or an addition product thereof with water, an acid or an
alkali.
3. An antibacterial composition comprising an antibacte-

rially effective amount of a compound or addition product

thereof according to claim 1 and a diluent.

100 <2>&

4. An antibacterial composition comprising an antibacte-
rially effective amount of a compound or addition product
thereof according to claim 2 and a diluent.

5. A method of combating bacteria in a patient in need
thereof which comprises administering to such patient an
antibacterially effective amount of a compound or addition
product thereof according to claim 1.

6. A method of promoting the growth of an animal which
comprises administering to said animal a growth promoting
effective amount of a compound or addition product thereof
according to claim 1.

7. A method of combating bacteria in a patient in need
thereof which comprises administering to such patient an
antibacterially effective amount of a compound or addition
product thereof according to claim 2.

8. A method of promoting the growth of an animal which
comprises administering to said animal a growth promoting
effective amount of a compound or addition product thereof
according to claim 2.

\&o
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CAPITULO 36

Tonicidad, osmoticidad, osmolalidad y osmolaridad

D3

Irwin Reich
Roger Schnaare
Edwin T. Sugita

Definiciones basicas

Si se coloca una solucién en contacto con una
membrana que es permeable a las moléculas del sol-
vente, pero no a las moléculas del soluto, el movi-
miento del solvente a través de la membrana se llama
6smosis. A menudo se denomina a esta membrana
semipermeable. Como los distintos tipos de membra-
nas del organismo varian en su permeabilidad, estd
bien destacar que son selectivamente permeables.
Casi todas las membranas de las células vivas norma-
les mantienen distintos gradientes de concentracién
de soluto. Una membrana selectivamente permeable
puede definirse como la que no permite la difusién li-
bre y sin obstdculos de todos los solutos presentes o
la que mantiene como minimo el gradiente de con-
centracién de un soluto a través de ella. Entonces, la
6smosis, es la difusién del agua a través de una mem-
brana que mantiene por lo menos un gradiente de
concentracion de un soluto a través de si misma.

Asumamos que la Solucién A se encuentra a un
lado de la membrana y la Solucién B del mismo so-
luto, pero de una concentraciéon mayor, esta del otro
lado; el solvente tenderd a pasar hacia la solucidén mas
concentrada hasta establecer el equilibrio. La presién
necesaria para impedir este movimiento es la presion
osmdtica, que se define como el exceso de presién o
una presién mayor que la que hay por encima del sol-
vente puro, que debe ser aplicada a la Solucién B pa-
ra evitar el pasaje del solvente a través de una mem-
brana semipermeable perfecta desde A hasta B. La
concentracion de una solucién con respecto al efecto
sobre la presién osmética se relaciona con el nimero
de particulas (moléculas no ionizadas, iones, macro-
moléculas, agregados) de soluto(s) en solucién y, por
lo tanto, es afectada por el grado de ionizacidn o agre-
gacién del soluto. Véase el capitulo 16 para la revi-
si6én de las propiedades coligativas de las soluciones.

Los liquidos corporales, que incluyen la sangre y,

el liquido lagrimal, normalmente poseen una presion
osmdtica que se describe como_correspondiente. a_la
de_una_solucién de cloruro de sodio al 0,9%. El orga-
nismo también intenta mantener la presion osmética
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del contenido del tracto gastrointestinal aproximig
mente en este nivel, pero alli el intervalo normafl
mucho mas amplio que el de la mayoria de los }
dos corporales. Se dice que la solucidn de cloruse;
sodio al 0,9% es isoosmdtica con los liquidos fisil
gicos. El término isotdnico, que significa igual ig§
es empleado a menudo en medicina en forma ind
tinta con isoosmético. Sin embargo, términos oo

isoténico o tonicidad sélo deben emplearse con ref
rencia a un liquido fisiolégico. En realidad, isoossy
tico es un término fisico que compara la presiéa
mética (u otra propiedad coligativa, como dismis
cién del punto de congelamiento) de dos liquide
ninguno de los cuales puede ser un liquido fisioldg
co, o que puede ser un liquido fisiolégico sélo big
ciertas circunstancias. Por ejemplo, una soluci
4cido bérico que es isoosmética con la sangre y elf
quido lagrimal, es isot6nica s6lo con el tiquido lagg
mal. Esta solucién produce hemdlisis de los glébal
rojos porque las moléculas de cido bérico pasan
bremente a través de la membrana eritrocitica cu
quiera que sea la concentracion. Por lo tanto, la i
tonicidad infiere un sentido de compatibilidad
16gica mientras que la isoosmoticidad no lo necesity
Como otro ejemplo, una “dieta elemental quimicg
mente definida” o liquido nutricional enteral puedy
ser isoosmotica con el contenido del tracto gastrom &N Ci
testinal, pero no seria considerada un liquido fisioll T
gico ni apropiada para uso parenteral. : )
‘Una solucién es isoténica con una célula vivayy et
To h‘y ganancia ni pérdida neta de agua por la céil

| 1a ni ningiin otro cambio en ella cuando estd en of

tacto con esa solucién. Las soluciones fisiologics

s

‘con una presion osmética mendt que 1a de los li ; .
dos corporales o que la de una solucion de ¢ cloruro (Pe
sodio al 0,.9%, se denominan habitualmente h hipods
cas. Las soluciones fisioldgicas con una presién of
‘mética mayor se llaman hiperténicas. 4

Estos términos cualitativos tienen un valor limil
do y se ha vuelto necesario establecer propiedades o
moticas en términos cuantitativos. Para hacerlo, debd
emplearse un término que represente todas las i
culas que pueden estar presentes en un sistema dade

el
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El trmino usado es osmol. Un osmol se define como  dificiles en clinica médica es el mantenimiento ade-
el peso, en gramos, de un soluto, que existe en una so-  cuado de los liquidos corporales y de un equilibrio
lucidn como moléculas (y/o iones, macromoléculas, apropiado entre los volimenes de los liquidos intra-
agregados, etc.), que es osméticamente equivalente a  celulares y extracelulares en los pacientes gravemen-
un mol de un no electrélito de comportamiento ideal.  te enfermos. No obstante, debe tenerse en cuenta que
Por lo tanto. ¢! peso en osmoles de un no electrélito, las anormalidades hidroelectroliticas no constituyen
en una solucién diluida, por lo general es igual a su  enfermedades, sino que son manifestaciones de ellas.
peso molecular en gramos. Un miliosmol, abreviado Los mecanismos fisioldgicos que controlan el in-
mOsm, es el peso establecido en miligramos. greso y egreso de agua parecen responder principal-
Si se extrapola este concepto de relacionar un 0os- mente a la osmoticidad sérica. La regulacién renal
mol ¥y un mol de un no electrélito como equivalentes,  del egreso estd influida por la variacién en la veloci-
también podemos definir un osmol de las siguientes  dad de liberacién de la hormona antidiurética hipofi-
formas: es la cantidad de soluto que aporta un nime-  saria (ADH) y de otros factores como respuesta a
ro de Avogadro (6,02 x 10%%) de particulas en solu- cambios en la osmoticidad sérica. Los cambios 0s-
¢ién y es la cantidad de soluto que, al disolverlo en  mdticos también sirven como estimulo para la sed
| kg de agua, produce un aumento de la presion os- moderada. Este mecanismo es suficientemente sensi-
mética de 17.000 mmHg a 0° 0 19.300 mmHg a 37°.  ble como para limitar las variaciones en osmoticidad
Un mOsmol es la milésima parte de un osmol. Por  hasta menos del 1% en el individuo normal. El liqui-
gjemplo, 1 mol de dextrosa anhidra es igual a 180 g.  do corporal oscila continuamente dentro de este in-
Un osmol de este no electrélito es también 180 g. Un  tervalo estrecho. Un aumento del 1% en la osmotici-
mOsmol serfa 180 mg. Asi, 180 mg de este soluto di-  dad plasmatica estimula la liberaciéon de ADH, pro-
sueltos en | kg de agua producen un aumento en la  duce reduccidn del flujo urinario y, al mismo tiempo,
presion osmdtica de 193 mmHg a temperatura cor-  estimula la sed que produce un ingreso elevado de
poral. agua. Tanto la reabsorcidn renal elevada de agua (sin
Para una solucién de un electrélito como cloruro  soluto) estimulada por la ADH circulante como el in-
de sodio, una molécula de cloruro de sodio represen-  greso elevado de agua tienden a reducir la osmotici-
ta un 1on sodio y un ion cloruro. Por ende, un mol re-  dad sérica.
presenta tedricamente 2 osmoles de cloruro de sodio. La transferencia de agua a través de la membrana
Por lo tanto, 1 osmol de NaCl = 58,5 g/2 0 29,25 g.  celular ocurre tan rdpidamente que cualquier dese-
Esta cantidad representa la suma total de 6,02 x 10?*-  quilibrio osmético entre los dos compartimientos de
iones como el nimero total de particulas. Las solu-  liquido en cualquier tejido dado suele corregirse en
ciones ideales corresponden a soluciones muy dilui-  algunos segundos y, a lo sumo, en un minuto mds o
das o dilucién infinita. Sin embargo, a medida que la  menos. Sin embargo, esta répida transferencia de
concentracion aumenta, entran otros factores. Con  agua no significa que ocurra un equilibrio completo
electrélitos fuertes, la atraccién interiénica reduce su  entre los compartimientos extracelular e intracelular
efecto sobre las propiedades coligativas. Ademads, pa-  en todo el organismo en tan poco tiempo. La razén es
ra todos los solutos, incluyendo los no electrélitos, que habitualmente el liquido ingresa al organismo a
intervienen otros factores como la solvatacién y po- través del intestino y entonces debe ser transportado
siblemente otros factores que operan para intensificar  por el sistema circulatorio a todos los tejidos antes de
su cfeeto coligativo. Por lo tanto, es muy dificil y a  que pueda ocurrir un equilibrio completo. En la per-
menudo imposible predecir con precisién la osmoti-  sona normal puede llevar 30 a 60 minutos lograr un
cidad de una solucidn. Puede ser posible hacerlo pa-  équilibrio razonablemente bueno en todo el organis-
ra una solucién diluida de un soluto tnico, puro y  mo después de beber agua. La osmoticidad es la pro-
bien caracterizado, pero no para la mayoria de los li- piedad que determina en gran parte la aceptabilidad
quidos parenterales y enterales medicinales o nutri-  fisioldgica de distintas soluciones usadas con fines
cionales, o ambos; es probable que se requiera una terapéuticos y nutricionales. De\og :
determinacion experimental. La consideracién farmacéutica y terapéutica de phaglenest
los efectos osméticos se ha dirigido, en gran medida, Q%yg.losma N
a los efectos colaterales de los medicamentos para 4,5 o :
Consideraciones terapéuticas uso oftalmico y parenterales debido a la osmoticidad ¢ penere |
. anormal y a cambiar la férmula para evitar los efec‘o 480 '
Por lo general, se acepta que los efectos osméticos \ tos colaterales o encontrar métodos de administra- ) < cales.
ocupan un lugar importante en el mantenimiento de la | cién para minimizarlos. Mas recientemente, esta con- ™
homeostasis (el estado de equilibrio del organismo |{ sideracién se ha extendido a la nutricién parenteral
vivo en relacién con las distintas funciones y con la [ total (central), a la hiperalimentacién enteral (alimen-
composicién quimica de los liquidos y tejidos, p. ej., | tacién con sonda) y a férmulas de liquidos concentra- 1
temperatura, frecuencia cardiaca, presién arterial, | dos para lactantes.! Ademds, en afios recientes, se ha
contenido de agua o glucemia). En gran medida, es- ° reconocido la importancia de la osmometria del sue-
tos efectos ocurren dentro o entre las células y tejidos  ro y la orina en el diagndstico de muchos trastornos ;
donde no se pueden medir. Uno de los problemas mds patoldgicos.
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Como resultado del examen de patentabilidad de la solicitud de patente de
invencion, realizado segun lo establece el articulo 45 de la Decision 486 de la
Comisiéon de la Comunidad Andina, se notifica el siguiente concepto técnico:

1. Documentos estudiados

Para el presente estudio se tuvieron en cuenta el capitulo descriptivo
comprendido en los folios 2 — 28, el nuevo capitulo reivindicatorio de los folios
29 — 31, los argumentos de la Oposicion, de los folios 108 — 114, 166 — 173 y
204 - 209 y la respuesta del Solicitante a la Oposicion, de los folios 177 - 1888
de la solicitud en estudio.

2. Objeto de la Invencion
El objeto de la presente solicitud de patente de invencion consisfe en:

Las reivindicaciones 1 — 5 y 10 se refieren a una formulacion acuosa que
contiene clorhidrato de moxifloxacina y cloruro de sodio.

Las reivindicaciones 6 y 7 se refieren a un procedimiento para preparar una
formulacién acuosa que contiene clorhidrato de moxifloxacina y cloruro de sodio
caracterizado porque se prepara una solucién acuosa de clorhidrato de
moxifloxacina y luego se agrega cloruro de sodio, 6 se mezclan una solucién
acuosa de clorhidrato de moxifloxacina y una de cloruro de sodio.

La reivindicacion 9 se refiere a un preparado de combinaciéon que comprende
una solucién acuosa de contiene clorhidrato de moxifloxacina y una solucion
acuosa de cloruro de sodio, separadas una de la otra.

Las reivindicaciones 8 y 11 se refieren al uso de una formulacién acuosa que

contiene clorhidrato de moxifloxacina y cloruro de sodio, para preparar un

medicamento.
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El problema planteado en esta solicitud es la necesidad de proporcionar una
composicion para tratamiento de infecciones bacterianas.

Para resolver este problema técnico la solicitud en estudio proporciona una
formulacion acuosa que contiene clorhidrato de moxifloxacina y cloruro de
sodio. '

El objeto de la invencién definido anteriormente se clasificé de acuerdo con la
IPC: A61 K 31/47 // 31/185 /] 47/02.

También se reivindica prioridad de la Solicitud de Patente de Alemania DE 199
37 116.4 de agosto 6 de 1999, con respecto a la cual la fecha de presentacion
de la actual solicitud cumple el plazo maximo permitido.

3. Usos

El articulo 21 de la Decision 486 de la Comisién de la Comunidad Andina establece
que: “Los productos o procedimientos ya patentados, comprendidos en el estado de la
técnica, de conformidad con el articulo 16 de la presente Decision, no seran objeto de
nueva patente, por el simple hecho de atribuirse un uso distinto al originalmente
comprendido por la patente inicial”.

Se aclara que los usos de las reivindicaciones 8 y11 no pueden ser objeto de
nueva patente, aunque el solicitante los considere distintos a los originalmente
comprendidos por la patente inicial, porque estos se conocian originalmente en
la Pat US 5607 942 (ver columnas 56 y 99), donde se ensefian soluciones para
inyeccion y soluciones para administracion oral que contienen moxifloxacina y
un diluyente, indicadas como antibacteriales.

4. Claridad de la Solicitud

La descripcion divulga la invencion de manera suficientemente clara y completa
para su comprension, tal como lo establece el Art 28 de la decision 486 de la
Comision Andina. - Menciona el sector tecnolégico al que pertenece, los
antecedentes de la técnica, la divulgacién del problema técnico, la solucién
propuesta y la ventaja frente a la tecnologia anterior.

Pero en cuanto a la reivindicacion 10 se observa que menciona “una
formulacion acuosa” pero no menciona en forma clara y ordenada los
componentes que la conforman y la caracterizan. Debe hacerse claridad al
respecto. _ ‘ ,

5. Determinacion del Estado de la Técnica

El articulo 16 de'la decision 486 de la comision de la Comunidad Andina que establece

que “El estado de la técnica comprendera todo lo que haya sido accesible al publico por
una descripcion escrita u oral, utilizaciéon, comercializacién o cualquier ofro medio antes
de la fecha de presentacién de la solicitud de patente o, en su caso, de la prioridad
reconocida.

Solo para el efecto de la determinacién de la novedad, también se considerara dentro
del estado de la técnica, el contenido de una solicitud de patente en tramite ante la
oficina nacional competente, cuya fecha de presentacién o de prioridad fuese anterior a
la fecha de presentacién o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté incluido en la solicitud de fecha anterior
cuando ella se publique o hubiese transcurrido el plazo previsto en el articulo 40”.
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Considerando que la fecha de presentacién de la primera solicitud de patente
de la cual se reivindica prioridad es agosto 6 de 1999, se consultaron las bases
de datos y los archivos con que cuenta la entidad con fecha de publicacién

anterior y se encontraron los siguientes documentos que anticipan el objeto de -

esta solicitud:

No. Documento Titulo : | Fecha de
Publicacion

D1 US 4 990 517 Derivados de 7-(1-pirrolidinil)-3- | Feb 5, 1991
quinolon y acido -
naftiridoncarboxilico comno
agentes antibacteriales y aditivos |
de piensos

D2 US 5607 942 - | Derivados de 7-(1-pirrolidinil)-3- | Mar 4, 1997
quinolon y acido -
naftiridoncarboxilico comno
agentes antibacteriales y aditivos
de piensos

D3 Libro (*) Remington Farmacia 1995

‘D4 Oposicion Lafrancol S. A. -

(*) GENNARO, Alfonso R. “Remington Farmacia”. 19 ava. ed. Editorial Médica Panamericana.

6. Evaluacion de los requisitos de Patentabilidad
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El articulo 14 de la Decisién 486 de la Comisién de la Comunidad Andina establece que ’

“Los Paises Miembros oforgaran patentes para las invenciones, sean de producto o de
procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan
nivel inventivo y sean susceptibles de aplicacién industrial’.

En cumplimiento del articulo 14 de la Decisidén 486, se procedi6é a evaluar el
cumplimiento de los requisitos de novedad, nivel inventivo y aplicacién
industrial, con el fin de establecer la patentabilidad de la invencién relvmdlcada
en la sohcntud en estudio.

Evaluacién de la Novedad

El Art. 16 de la Decision 486 de la Comision de la Comunidad Andina establece: “Una
invencién se considerara nueva cuando no esta comprendida en el estado de la técnica.
El estado de la técnica comprendera todo lo que haya sido accesible al pablico por una
descripcion escrita u oral, utilizacién comercializacion o cualquier otro medio antes de la

. fecha de presentacion de la solicitud de patente, o, en su caso, de la prioridad

reconocida.

Solo para el efecto de la determinacién de la novedad, también se considerara dentro
del estado de la técnica, el contenido de una solicitud de patente en tramite ante la
oficina nacional competente, cuya fecha de presentacién o de prioridad fuese anterior a
la fecha de presentacién o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté incluido en la solicitud de fecha anterior
cuando ella se publique o hubiese transcurrido el plazo previsto en el Art 40”.

Las reivindicaciones 1 — 5 y 10 se refieren a una formulacién acuosa que
contiene clorhidrato de moxifloxacina y cloruro de sodio.

Las reivindicaciones 6 y 7 se refieren a un procedimiento para preparar una

formulacion acuosa que contiene clorhidrato de moxifloxacina y cloruro de sodio

caracterizado porque se prepara una solucidn acuosa de clorhidrato de

“moxifloxacina y luego se agrega cloruro de sodio, 6 se mezclan una solucion

acuosa de clorhidrato de moxifloxacina y una de cloruro de sodio.
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La reivindicacién 9 se refiere a un preparado de combinacién que comprende
una solucién acuosa de contiene clorhidrato de moxifloxacina y una solucion
acuosa de cloruro de sodio, separadas una de la otra.

D1 ensefia soluciones para inyeccion y soluciones para administracion oral que
contienen moxifloxacina y un diluyente, indicadas como antibacteriales.

D2 enseiia soluciones para inyeccion y soluciones para administracion oral que
contienen moxifloxacina y un diluyente, indicadas como antibacteriales.

D3 ensena la forma comun como se preparan las soluciones de inyectables.

Se observa que los elementos constitutivos de las soluciones para inyeccién y
soluciones para administracion oral que contienen moxifloxacina y un diluyente,
indicadas como antibacteriales, ya estaban contenidos en las anterioridades,
por lo cual no puede considerarse nuevo el objeto de las reivindicaciones 1 — 5,
10,6 -7,y9.

Evaluacion dei Nivel Inventivo

El articulo 18 de la Decision 486 de la Comisién de la Comunidad Andina establece que
Se considerara que una invencioén tiene nivel inventivo, si para una persona del oficio
normalmente versada en la materia técnica correspondiente, esa invencion no hubiese
resultado obvia ni se hubiese derivado de manera evidente del estado de la técnica.

Se observa que los elementos constitutivos de las soluciones para inyeccion y
soluciones para administracion oral que contienen moxifloxacina y un diluyente,
indicadas como antibacteriales de las reivindicaciones 1 - 5, ya estaban
contenidos en las anterioridades. Se observa ademas, con base en lo
ensefiado en D3, que para cualquier persona normalmente conocedora de la
materia era obvio el elaborar las soluciones parenterales (inyectables) de modo
que sean isotonicas; y esto se logra siempre con la concentracién salina (es
decir la proporcion de cloruro de sodio) apropiada; de manera que combinando
esto con las soluciones de moxifloxacina mencionadas en D1 6 D2, se sugieren
las soluciones para inyecciéon y soluciones para administracion oral que
contienen moxifloxacina y un diluyente, indicadas como antibacteriales que son
objeto de esta solicitud, por lo cual no hay nivel inventivo.

Entonces debido a que: (a) los compuestos que caracterizan a las
composiciones de esta solicitud (moxifloxacina, diluyente, cloruro de sodio)
eran conocidos en las anterioridades, para una persona conocedora de la
materia era evidente el elaborar las composiciones de manera similar, teniendo
en cuenta estos compuestos; (b) las reivindicaciones de esta solicitud no
mencionan una caracteristica que conceda un efecto diferente o especial a las
composiciones, que pueda considerarse como un aporte a la técnica, asi que
son obvias para una persona versada en la materia y (c) el problema planteado
en esta solicitud que era la necesidad de una composicion para tratamiento de
infecciones bacterianas se resuelve proporcionando una formulacién acuosa
que contiene clorhidrato de moxifloxacina y cloruro de sodio, es decir de manera
similar a como se resolvia en las anterioridades; las reivindicaciones son obvias
y evidentes para una persona versada en la materia. De manera que no tienen
nivel inventivo.

7. Argumentos de la Oposicion

a. Dice el Opositor en el folio 111 que la moxifloxacina esta en el Estado de
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la Técnica, en las Patentes US 4 990 517 y 5 607 942.

Dice el Opositor en el folio 111 que la publicacion WO 00 18386
menciona una composicion que contiene moxifloxacina y NaCl, por lo
cual afecta la novedad de esta solicitud.

Dice el Opositor en el folio 112 que la Farmacia de Remington enseiia
que las soluciones de cloruro de sodio (NaCl) son muy conocidas como
diluyentes de formulaciones para inyeccion.

. Dice el Opositor en el folio 113 que existen muchas soluciones salinas

que contienen principios activos antimicrobianos.

Dice el Opositor en el folio 169 que de acuerdo con la publicacion Farm
Hosp. 1997; 21(1).52-56, es recomendable diluir los inyectables con
solucién salina fisiolégica (concentracién NaCl = 0.9 %) antes de su
administracién.

8. Respuesta del Solicitante a la Oposicion

a.

Dice el Solicitante en el folio 183 que el documento WO 00 18386 no
afecta la patentabilidad de esta solicitud porque su fecha de publicaciéon
es posterior a la fecha de presentacion de la primera solicitud de patente
de la cual la solicitud en estudio reivindica prioridad (agosto 6 de 1999).
Dice el Solicitante en el folio 185 que los clorhidratos de acidos quinolon-
carboxilicos no son muy solubles en presencia de NaCl, por lo cual
considera que el mencionar ahora que una solucién de 0.04 — 0.40 % de
moxifloxacina en una solucién fisiolégica de NaCl tiene nivel inventivo.
Dice el Solicitante que una solucién de Ciprofloxacina en presencia de
HCI y NaCl solo es capaz de contener una baja concentracién de
Ciprofloxacina, porque es poco soluble.

. Dice el Solicitante que moxifloxacina es presencia de NaCl no es

sensible a iones-Hierro y ademas es poco soluble. Y que en esta
solicitud se encontré una concentracién de moxifloxacina en la que si es
soluble. Por lo cual considera que esta solicitud tiene nivel inventivo.

9. Respuesta a la Oposicion y al Solicitante

En atencion a los argumentos se hacen las siguientes aclaraciones:

b.

Es cierto que la moxifloxacina esta en el Estado de la Técnica, en las
Patentes US 4 990 517 y 5 607 942.

La publicacion WO 00 18386 menciona una composicién que contiene
moxifloxacina y NaCl, pero no afecta la novedad de esta solicitud,
porque su fecha de publicacion es posterior a la fecha de presentacion
de la primera solicitud de patente de la cual la solicitud en estudio
reivindica prioridad (agosto 6 de 1999).

Es cierto que la Farmacia de Remington ensefia que las soluciones de
cloruro de sodio (NaCl) son muy conocidas como diluyentes de
formulaciones para inyeccion y el NaCl se utiliza con el fin de hacer que
las soluciones sean isotonicas. Es decir que tengan una concentracion
salina tal, que posean la misma presidon osmética que tienen
naturalmente los fluidos corporales, para que al contacto con estos, no
produzcan ganancia ni pérdida neta de agua a través de la membrana
celular. Y esta concentracién, en el caso del NaCl, es de 0.9 %. (ver
Remington Farmacia, paginas 896 — 897).

Es cierto que existen muchas soluciones salinas que contienen
principios activos antimicrobianos, y esto eventualmente, haria obvia la
composicion de esta solicitud, que es una solucion salina que contiene
un principio activo antimicrobiano, para una persona normaimente
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f.

conocedora de la materia. ‘
Es cierto que la publicacion Farm Hosp. 1997; 21(1):52-56, la cual

aclara que es recomendable diluir los inyectables con solucion sallna,-

fisiolégica (concentracion NaCl = 0.9 %) antes de su administracion,
puede eventualmente afectar al nivel inventivo de esta solicitud porque
sugiere la posibilidad de diluir el principio activo del myectable en la
solucién salina.

Justamente porque los clorhidratos de acidos quinolon-carboxilicos no
son muy solubles en presencia de NaCl, una solucion de 0.04 — 0.40 %
de moxifloxacina en una solucion fisiolégica de NaCl no tiene nivel
inventivo. Porque esta es la concentracion maxima que puede alcanzar
la moxifloxacina en la solucion fisioldégica de NaCl y por lo tanto en los
fluidos fisiolégicos y porque era conocida la moxifloxacina, era conocida

\

la solucion fisiologica de NaCl y eran conocidos los inyectables de o ‘.

antimicrobianos en solucion fisiolégica de NaCl.

10. Conclusién

En conclusién, los requisitos'de patentabilidad de la presente solicitud estan
afectados asi:

Item

Documento Reivindicaciones Requisito que afecta
afectadas ,
D1 US 4 990 517 1-5,10,6-7,y9 Novedad y Nivel inventivo
D2 US 5 607 942 1-5,10,6-7,vy9 Novedad y Nivel inventivo
D3 Libro (*) 1-5,10,6-7,y9 Novedad y Nivel inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comision de la

- Comunidad Andina, se le indica que debe dar respuesta dentro del término de

sesenta dias contados a partir de la fecha de la notificacién de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento o si a
pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.

ALIX CARM ZAéCESPEDES DE VERGEL

El anterior requerlmlento fue \notificado por fijacion en lista, de fecha

vision de Nuevas Creaciones.
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