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Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisién 488 de la Comisién de la Comunidad Andina, se le comunica:

Documentos estudlados:

e capitulo descriptivo, folios 4 a 11;

« capitulo reivindicatorio, folios 12 a 1586;

» 1° examen de forma, folio 21;

s soliclitud de la cual se reivindica prioridad, junto con la traduccion requerida,
folios 26 a 37;

. '2° examen de forma, folio 85;

o Solicitud del examen de patentabilidad, folio 67 y 68.

Objeto de la Invenclén:

\
El titulo de la invencibn es"PROCESO PARA LA PRODUCCION DE
COMPUESTOS FARMACEUTICAMENTE ACTIVOS, PARTICULARMENTE
DERIVADOS DE QUINOLINCARBOXILICO CON ACTIVIDAD
ANTIBACTERIANA".
El objeto de la presente solicitud se refiere a compuestos derivados de 4-amino-3-
aminometil-3-metoxiiminopirrolidinio, protegidos del mismo con t-butoxicarbonilo y
un proceso para obtener los compuestos del estado de la técnica de formula (lll).



Claridad de la solicltud:

En el articulo 30 de la Decision 486 de la Comisién de la Comunidad Andina se
establece: “Las reivindicaciones definirdn la materia que se desea profeger
mediante la patente. Deben ser claras y concisas y estar enteramente sustentadas
por la descripcion”.

La reivindicacién 3, no es clara, puesto que el encabezado no es congruente son
el texto de la reivindicacién, se encabeza como un proceso que no se sabe en que
consiste, por que solo se indican genéricamente los sustituyentes como grupos
protectores.

-La reivindicacién 4 no define técnicamente ningln proceso, tal como lo indica el
encabezado y un proceso no se puede caracterizar por el significado de un
sustituyente.

-La reivindicacion 6 define las cantidades con tdrminos ambiguos como
"aproximadamente”, lo cual es inaceptable en las reivindicaciones.

-La reivindicacién 9, no esclara, puesto que no se define el solvente, ni la base, ya
que esos términos son solo propiedades quimicas, de algunas sustancias, y no
definen a ninguna sustancia inequivocamente, como tampoco delimitan
claramente el alcance de la reivindicacién.

Determinaclién del estado de la técnica:

El articulo 16 de la Decisidén 486 de la Comisién establece: “El estado de /a técnica
comprenderd todo lo que haya sido accesible al ptiblico por una descripcién
escrita u oral, utilizacién, comercializacion o cualquier otro medio antes de la fecha
de preseniacién de la solicitud de patente o, en su caso, de la prioridad
reconocida.

Sdlo para el efecto de la determinacién de la novedad, también se considerard
dentro del estado de la técnica, el contenido de una solicitud de patente en trémite
anle la oficina nacional competente, cuya fecha de presentacién o de prioridad
fuese anterior a la fecha de presentacion o de prioridad de la solicitud de patente
que se esiuviese examinando, siempre que dicho contenido esté incluido en ia
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo
previsto en el articulo 40.”



Item | Documento Fecha de publicacién | Titulo

D1 | EP0688772 |27-12-1985 Novel quinoline carboxylic acid
derivatives having 7<{4-amino-methyl-
3-oxime)pyrroline subtituents and
processes for their preparation

D2 | W0O9842705 | 01-oct-1998 Salt of naphthyridine carboxilic acid
derivatives

Evaluacién de los requisitos de patentabilldad:

El articulo 14 de la Decisibn 486 de la Comision de la Comunidad Andina
establece: “Los Palses Miembros otorgarén patentes para las invenciones, sean
de producto o de procedimiento, en todos los campos de la tecnologla, siempre
que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
industrial.”

En cumplimiento con este articulo, se procedid a evaluar los requisitos de
novedad, nivel inventivo y aplicacion industrial con el fin de establecer la
patentabilidad de la invencidn reivindicada en la solicitud en estudio.

Evaluacién de la Novedad:

El art.18 de la Decisién 486 de la Comisién de la Comunidad Andina establece:
“Una Invencibén se considerara nueva cuando no esté comprendida en el estado de
la técnica. El estado de la técnica comprendera todo lo que haya sido accesible al
publico por una descripcion escrita u oral, utilizacién, comercializacion o cualquier
olro medio antes de la fecha de presentacién de la solicitud de patente o, en su
caso, de la prioridad reconocida™.

-La anterioridad D1 enseiia explicitamente los compuestos y la materia reclamada
en las reivindicaciones 3 a 10, tanto los intermediarios protegidos con t-butoxido
como el proceso para la obtencién quinolincarboxilicos derivados que estén
completamente definidos en esta anterioridad, por lo tanto las relvindicaciones 3 a
10 de la presente solicitud, no tienen novedad.

Por su parte D2 describe las sales he hidratos de los derivados quinllincarboxilicos
de las reivindicaciones 8 y 10, como también toda la materia contenida en la otra
anterloridad, y el ejemplo 3, establece lo que se reclama como nuevo en las
relvindicaciones 3 a 10.
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Evaluacién del Nivel Inventivo:

El art. 18 de la Decision 486 de la Comisién de la Comunidad Andina establece:
“Se consideraré que una invencion tiene nivel inventivo, si para una persona del
oficio normaimente versada en la materia técnica correspondiente, esa invencién
no hublese resultado obvia ni se hubiese derivado de manera evidente del estado
de la técnica.”

No se considera que la presente solicitud tenga nivel inventivo porque la solicitud
en estudio reclama las sales de dimetano sulfonato, y la anterioridad D1, por
ejemplo en la pagina 9, las sales de dimetano sulfonato de los 3-alcoxiimino-4-
aminometilpirmolidinio. Las sales metanofutfonicas, son sales farmaceuticamente
aceptables, tipicamente no foxicas y universalmente conocidas, y se indica en esta
anterioridad como las mejores sales de 3-alcoxilmino-4-aminometilpirrolidinio las
de trifluoro aceticas y las metanosulfonicas, que son las que se reclaman como
nuevas e inventivas en la presente solicitud. El proceso puede ser considerado
como una desproteccion de un grupo protector especifico con acido trifluoro
acético. Como es conocido esto por la persona del nivel medio en el area que las
sales metanosulfonato son un equivalente de las sales trifluoroacetato, se
considera que pueden ser intercambiadas de acuerdo con las circunstancias.

El documento D1 ensefia la preparacién de los compuestos llamados (lll) en la
solicitud en estudio, consistiendo en la reacciéon de una sal de metanosulfonato de
un compuestc de formula (I) con uno de fomula (IV) 3-alcoxiimino-4-
aminometiipimolidinio compuesto que puede ser usado en forma libre o como sal
de haldgena o sal de acido trifluoroacetato como se muestra en la pag-10 como se
muestra en especialmente en los renglones 30 a 35.

-Por otro lado la solicitud describe las ventajas exhibidas por los metano
sulfonatos no podlan haber sido predichas, pero en documento D2 en la pag-7, se
enseilase que esta sal axhibe propiedades fisicoquimicas deseables, asl como la
mayor facilidad de manipulacién, control de calidad y formulaclén que otras sales.
Entonces es obvio para persona experta en el campo técnico que cuando los
resultados a obtener son conocldos, para el uso de sales metanoslifonato en el
método acorde con el D1, de esa manera se llega al proceso de la relvindicacién 8
de la presente solicitud, no hay ningin resultado inesperado.

En cumplimiento del articulo 45 de la Decisibn 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
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sesenta dlas contados a partir de la fecha de notificacién de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesién, se denegars la
patente.

Notifiquese el presente ofiCio conforme a lo dispuesto en el numeral 5.2, {iteral e),

El anterior requerimiento fue notificado por fllacibn en lista, de

fecha 13007 a5

CONCEPTO TECNICO N° ’5 8| | EXAMINADOR TECNICO Cédigo 202012
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@ Novel quinoline carboxylic ackd derivatives having 7-(4-amino-methyl-3-0xime) pyrrolidine
substituents and processes for their preparation

@) The present Invention relates to a novel quinolone compound having an excellent antibacterial activity. More
specifically, the present invention relaies to a novel quinoline{naphthyridine)carboxylic acld derlvative repre-
sentad by the following formula (l), which has an 4-aminomethyl-3-oximepyrrolidine substituent on 7-position of
the quinolons nucieus and shows a superior antibacterial activity In contrast to the known quinolone antibactriel
agents having a weak activity aganst gram-positive bacterial strains and alec has a broad antibacterial apectrum

and a highly improved pharmacokinetic property :
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sulfuric acid, efc., a salt with organic carboxylic acids such as acetic acid, triflucroacetic acid, citric acid, maleic acid,
oxalic acid, succinic acikd, benzoic acld, tartaric acid, fumaric acid, mandelic acid, ascorbic acid or malic acid or with sul-
fonic ackis such as methanesulionic ackl, para-ioluenesulionic acid, etc., and a sal with other acids which are generally
known and conventionally usad in the technical field of quinalone-based compounds. These ackl-addition salte can be
prepared according t0 & conventional converslon meathod.

[0G2€] In the second aspact, the presant invantion also relaies to a procaess for preparing the novel compound of for-
rmula ().

[0027] According to the present invention, the compound of formula (I} can be prepared by reaciing a compound of
formuia (1) with a compound of formula (1Il) or a salt thereof, as chown In the following reaction echama 1.

Reaction Scheme 1
x + .
R,

® ™

RaR4
Rz

In the above echeme,

R, Ry, Ry, Ry, Ry and Q  are defined as previously describad; and
X represants a halogan atom, preferably chiorine, bromine or fiuorine.

[0028] According 1o the above reaction scheme 1, the compourd of formuia (1) according o the present invention can
be prepared by stirring the compound of formula I} and the compound of formula (II) In the presance of a solvent for
1 10 20 hours &t the temperature between room temperature and 200°C with the addition of a euitable base. In this reac-
tion, the compound of forrmula (11T} can be used in the form of a free compound or a salt with an acid such as hydrochio-
ric acid, hydrobromic acid or rifluoroacetic acikd.

[0a29] As the solvent for the above reaction, any soivent which does not adversely affect the reaction can be used:
Preferably, acetonitrfle, dimethyliormamiie(DMF), dimethylsutiodde{DMSO), - pyridne or hexamethyiphospho-
ramida{HMPA) can be usad.

[©030] This reaction is ganerally canducted in the prasance of an acid acceptor. In this caee, fo increase the reaction
efficlency of the relatively expensive starting material (i) the reactant (1il) is usad in an excessive amount, for eample,
an equimolar amount to 10 imes molar amount, preferably an equimolar amount 1o 5 mes molar amount, with reepect
to the stariing maierial (I). When the reactant (lil) s used in an excessive amount, the unreacted compound of formula
(i)} which is retained after the reaction can be recoverd and reused in another reaction. The acid acceptor which can
be preferably used in this reaction inciudes Inorganic bages such as sodium hydrogen carbonate, potassium carbonate,
eic., and organic bases such a triethylamine, disopropylethylamine, pyridine, N,N-dimathylaniiine, N,N-dimathylami-
nopyridine, 1,8-dlazabicyciof5.4.0Jundec-7-ene{DBU), 1,4-ciazebicycio(2.2 Zjoctane{DABCO), alc.

/X’V
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[003t] The compound af formula () according to the present invention can aleo prepared by a method depicted in the
following reaction schame 2, in which a protecing group P Is infroduced Into one of Ry and R of the compound of for-
mula {Ill) wherein Ry and R, are hydrogen 1o prepare the compound of formula (liI) wherein the amino group Is pro-
tectad with P, the protectad compound of formua (il is reacted with the compound of formuila (ll) under the same
condition as in the reaction echeme 1, and then the resulling compound of formula (1) is deprotected by removing the
protacting group P to form the desired compound of formuta (I).

Reaction Schame 2

NHP
H(ﬁ, —
P
()

in the above reaction schame,

)

R. R,. R andQ are dafined as previously deacribed; and
repregents an amino-protecting group.

[0032] In the reaction of the above reaction scheme 2, the compound of formula (i11') can be used in the form of a free
campourx or a salt with hycdrochloric acid, hydrobromic acid or triffuoroacstic acid, as in the compound of forrmula (1)
used in the reaciion scheme 1.

[0033] Any protacting group which I6 corventionally used in the flsld of orgenic chemisiry and can be readily removed
after the reaction without decompostiion of the structure of the desired compound can be usad as the sultable amino-
proteciing group P in the compound of formula {IilN. The spacific eample of prateciing groups which can be used for
this purpoee inciudes formyl, acelyl, trifluoroacetyl, benzoyl, para-toluenesulionyl, methaxycarbonyl, ethoxycarbonyl, t- -.
butexycarbonyl, benzylcycarbonyl, para-methaxybenzyicerycarbonyl, trichiorosthoxycarbomyl, beta-lodoethoxycarbo-
nyl, benzyl, para-methaxybenzyl, trityl, tetrahydropyranyl, etc. *

[0634] After the reaction ls completed, the amino-protacting group present in the resuiting compound of formuda ()
can be removed by hydrolysis, solvolysis or reduction dapending on properties of the relevant proleciing group: For »
wmample, the compound of formula (I is treated In a solvent in the presence or absance of an acld or base at the tem-
peraiura of 0 to 130°C 10 ramove the proteciing group. As the acki which can be used for this purpose, an inorganic
acid such as hydrochioric acid, hydrobromic acid, sulfurlc acid, phosphoric acid, etc., an organic ackd such as acelic
acid, trifluoroacetic acid, formic acid, toluenesationic acid, eic., or a Lewis acid such as boron iribromide, alminum
chioride, #ic., can be mentionad. As the basa for this purpose, hydaxide of an alkal or alkaline earth metal such as
sodiurm hydroxdde, barium hydradde, sic., an allkall metal carbonate such as sodium carbonate, calclum carbonats, eic.,
an allali metal allkoxide euch as sodium methadde, eodium sthadde, eic., or sodium acetats, and the like can be usad.
Tha reaction can be carried out In the presence of a sdivent, for eample, water or an organic soivent such as athanol,
tetrahydrofuran, dicxane, ethyleneglycol, acetic acid, etc., or 8 mixture of such organic solvent and water. i required,
this reaction can also be practiced in the gbsence of any solvent.

[0035] In addition, when the protecting group is para-tolusnesutionyl, benzyl, trityl, para-methaxybenzyl, benzylcocy-
can ba effectively removed by means of a reduction. Although the reaction conciition of the reduction for removing pro-
tecting group may be varied with properiies of the relevant proteciing group, the reduction can be generally carried out
with mxdrogen gas stream In an inert solvent in the presence of & catalyst such as piatinum, paliadium, Raney nickel,
gic., at ths temperature of 10 1o 100°C or with metal sodium or metal lithium In ammonia at the termperature of -50 to -
10°C.

[0036] The compourd of formuia (1) usad as the alarting material in the present Imeantion is a known compound and

10
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can be readiy prepared according ¥ a method inown in the prior publication (ses, J. M. Domagala, et al., J. Med.
Chem. 34, 1142 (1961); J. M. Domagala, et al., J. Med. Chem. 31, 691 (1988); D. Bouzard, et al., J. Med. Chem. 35,
518 (19982)).

[0037] The compound of formula (II) used as another starting materal in the presant invention can be readily pre-
pared according to the mathod as depicted In the following reaction echemes 3, 4 and 5.

EP 0 688 772 B1

Renction Scheme 13

N 4) CN HO NH,

EO _ NaOEt 1) NaBH4 d—
2)LAH I
P

b
] 2 3]
HO o NHP"
PX Py-SO3 5
e e— e
5 b
~——

[4] ]

1"
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Reaction Scheme 4 _
0 HP’ HO HP'
X
NHo0H R2
b p |

&)

B - m
R, HP" neowa—m,
b p

) (Wa) -

In the above reaciion echemes 3 and 4,

the protecting groups P and P* independently of one another represant the same amino-protecting group as defined for
P in connection with the compound of formula (111 and can be identical with or different from each other; and

Py represents pyridine.

[0038] The process depicied in the reaction echemes 3 and 4 will be gpecditically axplained hereinafter.

[0038] According io the reaction scheme 3, first a cyano ester [1] having a protected amino group can be reacted with
sodlum ethaxide In a soivent such as ethanal 10 obtain a 3-keto-4-cyancpyrrolidine [2]. The resuting cyanopymmolidine
[2] ie raduced with hydrogen gas in the presance of a platinum catalyst 1o prepare an aminoaicohol [3]. In this case, the
Gyanopyrrohidine [2] may be reduced by means of other reductant to prepare the aminoaicohol [3]. For eampie, the
katone and cyano groups can be reduced with Gthium aluminumhydride{LAH), sodium borohydride-cobalt chioride com-
plexdNaBH,-CoCly) or ithium borahydride(LIBH,). Alternativaly, the aminoaicohol [3] can be synthesized by reducing
first the keicne group 1o a hydroxyl group by means of sodium boroltydride(NaBH,) and then reducing the cyano group
by Bthium aluminum hydrida(LAH). Then, the amino group of the aminosaleohal [3] thus prepared is salectivaly protected
fo obtain a protectad amine [4], which ia then treated with sulfur tricedde{SOs)-pyridine mixture In dmethylsulioxide sol-
vent (eee, Parikh, J.R. and Doering, W. v. E. J. Am. Chem. Soc. 1867, 89, 5505), or cxdciizad with other oxidant, 1o pre-
pare a ketone compound [51. The resulting ketone compound [5] Is then reacted with a O-gubsiiiuted hydraxyamine of
formula R;ONH; fo obinin the desired substituted cxime compoun [6], which can be deprotected by means of a suit-
able method salected depending on the kind of protecting group to obitain the desired axdme compound (11) wherein Ry
and R, are hydrogen, |.e. the compound of formula (l1l-a).

[0040] Altematively, according to the method depicted in the reaction schema 4, the keione compound [5] Is reactad
with hydraxyamine i obinin the desired cdime compound [7] and the compound [7] Is reacted with a suliable elec-
trophilic compound of formuia RaX which can introduce the desired Ry group, in the presence of a base 1o prepare the
adme derivative of formula [8], which Is then deprotected by means of a suitable mathod selected depending on the
kind of protecting group in the éame manner as In the reaction acheme 3 fo prepare the dealred adma compound (Hi-a).
[0041] The compound of formula (IIf) wherein Ry and R, of aminomethyl group present on 4-position of pymoliiine
are othar than hydrogen, |.e. the compound of formuia (ill-b), can be prepared by the following reaction schema 5.

12
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Reaction Schema 3
HO. HO, Ry 0 Ry'Ry’
oY —
; ! ¢
Bl )| ]
& “‘. IR‘I
—————
g, H
(o] (8-b)

In the above reaciion schame,

Ry'and Ry  represent he same meaning as defined for Ry and R, in connsction with the compound of formula (),
providied that they carmot be hydrogen.

[0042] According fo tha method of reaction schema 5§, first the amine compound [3] ks treted with C-C, eldehyde
and then reduced to obtain a substituted amine compound [8] and the resulting amine compound [8] Is treated with sul-
fur trindde{SO3)-pyriiine midurs In dmethyisulioxide solvent, or cuddized with other coddant, i obiain a kestone com-
pound [8]. The resulting lextone compound [9] can be freated in the same mamner as in the mathod for treating ketone
compound [5] in the reaction achemes 3 and 4 to synihasize the deeired compound of formuia {liHb).

[0043] The synthelic methods as described above will be more specifically explained in the following preparation
exmmples.

[0044] The present invention also provides an anlibacierial composition comprising the novel compound of formula
(D). as defined above, or a pharmaceutically accepiable salt thereo! as an active component together with a pharmaceu-
tically acceptable carrier. When such antibacterial composition Is used for ciinical purpose, it may be formulated inio
solid, sami-salid or liquid pharmaceutical preparations for oral, parerteral or topical adminisiration by combining the
compound of formula (I) with a pahrmaceutically acceptable inert carrler. The pharmaceutically accepiable inert canler
which can be usad for this purpose may be salid or liuid. The solid or semi-solid pharmaceutical preparation in the form
of powders, tabiets, dispersble powders, capeules, cachets, supposiiories and ointments may be prepared In which
case solld carriers are utually used. The solid camier which can be used Is prefersbly one or more subetances selected
from the group consieling of diiuents, fiavouring agents, solublilzing agents, lubricants, suspentiing agents, binders,
swelling agents, etc. or may be encapsulating substances. In the cass of powder preparation, the micronized active
component Is contained in an amourt of 5 or 10 to 70% in the caner. Specific example of the cultable solid carrier
Includes magnasium carbonate, magnesium atearate, talc, suger, lacioss, pactine, dexirin, starch, gelatin, ragaganth,
mathyicelluioss, sodium carboxymethyicelluioss, low boling wax, cocoa butter, etc. Bacauss of thelr ease in aciminie-
mmmmuwwamhmmmmmwwm

IIlIIlS] The lquid preparation inciudes colutions, suspansions and emulsions. For example, the injectable preparation
for parenteral administration may be in the form of water or water-prapyleneglycol soluiion, of which lectonicity, pH and
the ke can be adjusted to be suited for the physiological condition of fiving body. The liquid preparation can also be
prapared In the form of a salution in afuaeous palyethylenegiycal solution. The aquenus solution for aral administration
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[0088] 300mg of the compound prepared in praparation 5 was dissolved in the mixiure of 8mi of 5% ethanol and 3ml
of tetrahydrofuran{THF) and this eolulion was introciuced inlo a 30ml reaction vessal. 232mg (3.5 mola eq.) of
hydraxyamine hydrochioride (NH,OH « HCI) was adided thereto and than 281mg {3.5 male eq.) of sodium hydrogen car-
bonate disscived In 1.5mi of distifled water was edded. The reacfion mixture was efimed for 40 minutes at 40°C undar
ol bath to complete the reaciion. coolad down and then concantralad under recuced pressure. The residue was diluted
with methylene chioride, washed with eaturated aquecus sodium chioride solution, dried over anhydrous magnesium
suliate and then filtered. The 1iimate was concentrated and the residue was subjected to sllica gel column chromatog-
raphy eluling with hexane-gthyl aceiate (1:1 by volume) to obtain 230mg (Yleld: 73%) of the fitle compound.

TH NMR (CDCls, ppm) : 8 8.70{1H, bs), 5.05(1, bs), 4.2(2H, br), 3.83(1H, m), 3.5-3.2(3H,m), 3.0(1H, m), 1.42(18H, €)
Ms {FAB, me) : 330(M+H)

[0070] 658myg of the compound prapared In Preparation 6, 183myg of tetra-n-butylemmonium bromide and 855mg of
benzyl bromida were ackied to 15mi of dichioromethans and then 5mi of 15% aqueous sodium hydrodde solution was
added thereto. The reaction mixiure was stimed for 30 minutes at room iempemature. The organic layer was separated,
driad over anitydrous magnesium culfate and fHered. The filirate was distilled under reduced pressure and the residus
was purifiad with giass colurn chromadography to obfain 776mg (Yield: 92%) of the tile compound.

THNMR {CDCly, ppm) : 6 7.38(5H, m), 5.13(2H, 6), 4.92(1H, m), 4.13{2H, m), 3.78{1H, m), 3.41(1H, m), 3.25(2H m),
3.02{1H, m), 1.50(6H, &), 1.48(6H, &)

M8 (FAB, nve) : 420(M+H)

Prepamtions 810 17

{0071] The amine compounds Bstad in the following Tabis 1 were prepared acconding to the same procedure as Prep-

arafion 7 excapt that the cormespanding banzylbramide derivativea having Ry siructure as presentad in the following
Table 1 are used nsad of benzybromida.
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[0068] 300mg of the compound preparecd In preparation 5 was dissolved in the mbdure of 6mi of 95% ethanol and 3ml
of teirahydrofuran{THF) and this solution was infroduced into a 30ml reaction veesal. 232mg (3.5 mole eg.) of
hydreacyamine hydrochioride (NH,OH - HCI) was added thereio and then 281mg (3.5 mols aq.) of sodium hydrogen car-
bonate dissolved In 1.5m of distiled water was added. The reaction mixiure was stirred for 40 minutes at 40°C under
ol bath to complets the reaction, coolad down and then concentrated under reducad pressure. The residus was diluted
with methylene chioride, washed with sahurated aqueous sodium chioride eolution, dried over anhydrous magnesium
sulfate and then fliterad. The fiirats was concentrated and the resiiue was subjacted 1o eflica gel column chromatng-
raphy eluting with haxane-ethyl acetats (1:1 by volume) to dbiain Z30mg (Yield: 73%) of the title compound.

TH NMR (CDCly, ppm) : 8 9.70(1H, be), 5.05(1, bs), 4.2(2H, br), 3.83(1H, m), 3.5-3.2{3H,m), 3.0(1H, m), 1.42{18H, &)
Ms (FAB, mve) : 330(M+H)

[0070] 659mg of the compound prepared In Preparation 8, 193mg of tetra-n-butylammonium bromide and 855mg of
benzyl bromide were addad (o 15mi of dichioromethane and then Smi of 15% equeocus sodium hydroxdde solution was
added thereto. The reaction mbdure was &tirred for 30 minutes &t room temperature. The erganic layer was separated,
ciriad over anhydrous magnesium suliate and fitered. The fiirate was cistilled under reduced pressure and the residue

was purified with glass column chromatography to obiain 776mg (Yield: 82%) of the tile compound.

THNMR (CDCly, ppm) : 8 7.38{5H, m), 5.13(2H, &), 4.82(1H, m), 4.13{2H, m), 3.76{1H, m), 3.41(1H, m), 3.25(2H m),
3.02(1H, m), 1.50(6H, s), 1.49{8H, 8)

M8 (FAB, m/e) : 420(M+H)

Prepamtions 810 17

[0071] The amina compounds Bsted in the following Table 1 were prepared acconding fo the same procedure ae Prep-

araiion 7 except that the cormesponding benzybromide derivatives having R, slructure as presanted in the following
Table 1 are used instead of benzylbromide.

18
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N H - 2HCI
H

[0073] 20mi of methanol was coocled down o 5°C and then 10mi of acetyl chioride was slowly addad therelo. Thie
mixiure was stirred for 30 minutea and 880mg of the compound prepared in Praparation 7, which is dissolved in 10ml
of methancl, was added therelo. The reaciion mixiure was stired for 50 minutes at roomn temperature and concentrated
under recuced pressure. The reeidue was washad with ethyl acetate and dried to obtain §48mg (Yield: 949%) of the tile

compound as a yellow solid.

TH NMR (DMSO-dg, ppm) & 10.0(1H, m), 8.35(2H, m), 7.40(5H, m), 5.18(2H, &), 4.00(2H, m), 3.69(1H, m), 3.40(2H,
m), 3.12(2H, )

MS (FAB, m/e) : 220(M+H)

Praparations 19 fo 268

[0074] The compourxis listed in the following Table 2 were prepared from the amine compounds prepared in Prepa-

rations 8 to 17 according to the same procedure as Preparation 18.

Ry

NH - 2HCI
H,

21

%‘O
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[0076] 300mg of the compound prepared in Praparation S was dissoived in the mbdure of 8mi of 95% ethanol and
3mi of tetrahydrofuran{THF) and this sclufion was infroduced inio a 30mi reaction vessel. 487mg (3.5 mole eq.) of o-
butylhydracyamine hydrochloride was added thereto and then 281mg (3.5 mole eq.) of sodium hydrogen carbonate dis-
solved In 1.5mi of distiled water was added. The reaction mixiure was etirmed for 40 minutes at 40°C under ofl bath o
complete the reaction, and then cooled down, concenirated under reduced pressure, diluted with methylena chioride,
washad with satuated agueous sodium chioride solufion, dried over anhydrous magnesium sulfate and then filtered.
The filirate was concentrated and the residue was subjectad 1o silica gel cohunn chromatography eluting with hexane-
ety acetate {1:1 by volume) to cbtain 285mg (Yiekd: 80%) of ths fitie compound.

1H NMR (CDCl. ppm) : & 5.10{1H, bs), 4.05(2H, s). 3.71(1H, dd), 3.43(1H, br), 3.2(2H, m), 3.0(1H, m), 1.42(18H, 5).
1.30(H, o)
MS (FAB, m/e) : 306(M+H)

A. Synthesis of 3-butynyl hydraxylamine

[0078] 0.35g (5 mmole) of 3-butynol, 0.86g (5.25 mmols) of N-hydraxyphihalimide and 1.44g (5.5 mmole) of triphe-
nyiphoephine were dissolved In 15mi of dry tetrahydrofuran, and then 1.05g (8 mmole) of disthylazodicarboxylate was
added thereto over 30 minutes. The mixture was slired for 10 minutes at room temperature and then distilled under
reduced pressure fo remove the soivent. To the residus was added 50mi of ethyl acetate-hexane (1:1 viv). The precip-
lated solid material was fikered off and the filtrate was concentrated. The residue was purified with colurnn chromatog-
rephy (heane-athyl acatate 9:1 vA). The resulting white solid [0.54g, Yield 50%, *H NMR (CDCl;, ppm) : 5 7.85(2H,
m), 7.75(2H, m), 4.2{2H, 1), 2.8(2H, dd), 2.5(2H, dd), 2.1(1H, 8), FAB MS{POS) : [M+H[* = 216] was dissoived In 12mi
ol methylene chioride, and 0.25g (5 mmols) of hydrazine hydmate diluted with 4ml of methanol was added dropwise
thereto. The salid precipitate was filtered off and the filirate was concenirated at low tamperature under reduced pres-
surs o obiain 0.2g (Vielkd: 93%) of the title compound.

1H NMR (CDCls, porm) : 8 9.5(2H, br), 4,5(2H, 1), 2.8(2H, m), 2.4(2H, m), 2.05(1H, )
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(0088] 260mg (B.28x10** mole) of the compound prepared In Preparation 5 was dissolved In the mixdure of Smi of
95% ethanol and 2.6mi of tetrahydroluran and this solution was infroduced into a reaction vessel. Then, 256mg (3.7

male eq.) of methmgmmine hydrochioride was added thereto and 257mg (3.7 mole eq.) of sodium hyirogen carbon-
ate{(NaHCO,) dissolved in 2.5ml of distliled water was also added. The reaction mbxiure was silired for 1 hours at 40°C
under oll bath, concantrated under reduced pressure, washed successively with atqueous ammonium chiorkle solution
and acqueous sodium chiorids solution, dried over anhydrous magnesium sulfate and then filtered. The filirate was con-

cenrated o obialn 250mg (Yiekd: 88%) of the title compound.

H NMR (CDCl, ppm) : 3 4.98{1H, bs), 3.81(3H, 8), 3.75-2.80(7H, m), 1.40(18H, &)
MS (FAB, mve) : S44(M+H)

{0089] The compounds Rsted in the following Thble 8 wers preparad according 1o tha same procadure as Preparation
51 except that phencxyamine hydrochioride or ethoxyamine hydrochioride are used instead of methoxyamine hydro-
chioride.

Ra

Table 8
Preparations 52 and 53
'H NMR(CDCl), 8(ppm)
7.3(5H,m), 4.97(1H,bs), 3.8-2.8(7H,m), 1.40(16H,5)
Hy | 5.0{1H,be), 3.8-2.8(7H.m), 1.42(18H,8), 1.41(18H,8), 1.88{3H.1)

8| 8| &

SHE
2
48(2
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.NH,

[0094] 822mg of 7-chioro-1-cyciopropyl-8-fiuoro-1,4-dihydro-4-axo-1,8-naphthyridine-3-carbexylic acid and 643mg of
the compound prepared in Prepamiion 18 were suspended in 15mi of acetonlirle. This suspension was cooled down
undar ice-water bath and then 1.0mi of 1,8-diazabicycio[5.4.0Jundec-7-ene(DBL)) was slowly added thereto. The reac-
tion mixture was etired for 1.5 hours &l room iamperahure and, after ackding 15mi of water, was then concentratad. The
concentreted suspension was fitlered. The fitered solid product was washed with water and sthanal #o abtain 584mg

(Yield: 57%) of the #itle compound.

H NMR (DMBO-dg, ppm) 5 8.55(1H, &), 8.08(1H, d), 7.40(5H, m), 5.14{2H, 6), 4.75(2H, 5), 4.18({1H, m), 3.94{1H, m),
3.83(1H, m), 3.35(2H, m), 3.05(1H, m), 2.81{1H, m), 2.73(1H, m), 1.25-1.05(4H, m)

M$ (FAB, m/e) : 488(M+H)
Examples2t0 11
[0095] The aame slarting material ae Example 1 was reacted with each of the compounds prepared in Preparations

18 to 28 according to the same procedure as Example 1 to preparg the respactive compounds listad in the following
Table 8.
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Table 16. Examples 97 to 106

OH

A

NH,

Exanmp.
No.

1z mx, §(ppm)

a0lv.

{¥%+1)

n“-
tine
(min)

Yisld
)

97

8.6(18,8),8.0{1H,4),4.2{1NH,
m),4.6(28,9) ,4.2{1H,m),3.9
{18,n),3.7{1”,m),3.0(1H,m),
2.9-2.7{2H,u),1.2-1.0{48,
m) 50-’(‘-.dl

418

10

73

8.6(1H,s),8.05(1H,d),4.8
{18,m),4.7({20,») ,4.2(1H,m),
4.0{1R,n),3.7({18,m),3.0({1N,
m),2.9-2.7{28,m) ,2,.2({28,n),
zulﬂﬂ,n).1.1(1!.!“,1.5{13.
2},1.2-1.0{48,m)

430

10

83

8.6(18,s),0.0(¢(10,4d),4.7(18,
m),4.5(24,8),4.2({18,m),3.9
llﬂ,-' ,3-7(“,-) .J.I.(I.l,ll) ’
2.9-2.8(2H,m),1.7({44,8),1.65
(ZII.II pl- S(ZI,II » 1.2-1.0
(4H,m)

444

7

100

&1 O b A

8.6(18,s),8.0(18,d),4.8(18,
m),4.6(20,a),4.2(14,m),3.9
(18,m),3.8-3.6(5H,n),3.1
(18,m),2.9-2.7(28,n),2.3~
1.9(2H,m),1.2-1.0(4H,n)

61

101

v

8.65(18,m),8.05(1H,d),4.6
(2!.'},4.25(1!,') ;3-9(1!.
m),3.85(28,84),3.75(18,8),
3.1(18,m}),31.0-2.8{2H,m),
1.3-1.0(%8,m),0.5(2E,m),
0.3{2H,m)
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Table 16. (continued)

1-"1.0‘4'..’

Exampr. R 1; MR, 4(ppm) WMR | FAB, | Reac. | Yiald
Ho. solv.] HS | tina (%)
(041) | (min)
8.6(1H,s),8.0{1H,d),4.6(2H,
-’|‘l2‘1..').3!’5‘“..’.3..

102 7_ (2H,d),3.7(1E,m),3.05 (18, pxso| 432| 1s 80
l),3.9-2-7(3‘,.},1.9(“.@). 4‘
1.:-1.0“l'-,'°-9‘5l,d)
8.60(1H,s),8.05(1K,d),4.74
(Zl.l).l.GO(QI,I).inaltll.

103 | T\ m),3.97(18,m),3.75{18,m), puso| 414| 90 63

L\ 3.50{18,9),3.35(24,n),3.08 -dg
(1H,m),2.90-2.70({28,n),
1.30-1.08 (4B, m)
8.6(1H,n),8.0(18,d4).4.6(2R,
l).4.2(1!,!).4.1(2!.t).3-9

104 \"g (18,m),3.7(18,m),3.1{18,m), | DKso| 428 | 15 65
2.9-2.7(3",!’,2.!(“,.).’.5 "d‘
(28,t),1.2-1.0(4H,m)
8.6(1H,s),8.0(1H,d),4.6(2X8,

—\ ®),4.2{18,m),3.9(14,m),3.7
105 oc“ (lll,n),3-‘(23,.],3-3(3‘,.). .leo ‘20 20 5’
3 3.0{1E,m),2.8~2.6{2H,n), -dg
1-2—1-0{45,.'
B.‘{u,l},'-OS(“,d),4-.
(ll.l),‘-J(II,t),l.z(ll,l).

108 —\/CI 3.94{18,m),3.8(21,¢t),3.7{18, | DMBO | 438 10 50

n),3.1(1!,I).I-’—ﬂ.?(!lglj. -d‘
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1H NMR (DMSO-dg, ppm) ;n ;‘.;(:r&;); 3(325;(11 H). d), 4.4(1H, m), 3.75(3H, &), 3.7(3H, m), 3.4(2H, m), 3.0-2.7(2H, m),
, , B,
FAB MS{POS) : [M+H] = 423

CH,

NH,

[0138] 132mg (0.5 mmole) of 1-cyciopropyl-8,7-cifluoro-4-com-1,4-dihydrogquinoline-3-carbeorylic acid and 205mg
{0.55 mmole} of 4-aminomethyipymolidin-3-one O-methylcdme diirifiuoraaceiate were reacted for 3 hours acconding o
the scame mamner as Example 177. Then, the reaction solufion was concentrated and the residus was purified with pre-
pamtive HPLC 1o obtaln 73mg (Yield: 37%) of the title compound.

TH NMR (DMSO-dg, ppm) B 8.6(1H, 8), 7.85(1H, d), 7.2(1H, d), 4.4{2H, ), 3.9(1H. m), 3.85(3H, 6), 3.8-3.65(2H, m),
3.0{1H, m), 29-2.7(2H, m), 1.3(2H, m), 1.1(2H, m)
FAB MB{POS) : M+H] = 389

OH
CH,
A e
NH,

[0141] 141mg (0.5 mmale) of 1-cyclopropyl-7-chioro-6-fiucro-4-com-1,4-dihydro[1,8)naphthyridine-3-carboylic acid
and 205mg (0.5 mmole) of 4-aminomethyipymmolidin-3-one O-metityiadime ditrifluorwere reacted for 0.5 hour acconding
to the same manner as Exampla 177 to obiain 167mg (Yiald: 85%) of the title compound.
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Table 24. Examples 183 to 202

NH,

.| e ® | R 1y rom(puso-d;) TAB u3 | Resc. |rield
Ho. .8(ppm) (PO5) | Tima (%)
: [M+H] | (hr)

ia3| cr H 8.8(18,»),7.9(1K,d),4.35{1H, 393 2.5 41
- m),3.8(2H,m},3.7{2mym),3.4
(18,m),3.0{28,m),1.2-1.0
(4d,m)

84| c»r Bt 8.8(1H,®),7.9{1H,d),4.4(1NH, 421 2 38
ﬂ' ,4.2‘23,‘),‘-1-3-’(2",-) »
3.4(2H,m),2.8(28,m}),1.4{3H,

t),l-zs-]..ﬂ(ﬂi,n)

(5H,m),4.3(1H,z),3.9-3.7 (34,
m),3.4({2E,mn),2.8({2E,n),1.2

(2H,4),1.05(2M, 8)

106 | cr tou | 8.8(1m,8),7.9(18,4),4.35018, | &49 a as
d’,4-1—3-9(3‘,l],3.4(2l,l).
2.9-2-7(2‘,!),1.35(’!..).

1. 3-0.95_(4!.!}

187 | ccl . 8.9(18H,s),7.9(1H,4),4.4({1R, 409 1.5 39
m),3.8(28,m),3.7(2H,n}),3.4
{1M,n),2.9{24,m),1.25({28,m),

1.1‘“,"

Bt 8.9(1H,s8),7.9{1KH,4),4.35 437 1.5 37
(1H,m),4.2({28,q),3.95-3.75
(34,m),3.7(2H,n),3.4({2H,m),
2.85-2,7(2H,m),1.4(38,¢t),
1.3-1.15{48,m)

88| el

AL ALALALTA] A




EP 0 @88 772 B1

10 F

CH,O :
15 F A

NH,

[0135] 2.83g (10 mmole) of 1-cyclopropyl-6,7,8-riflucro-4-mm-1,4-dihydroquinoline-3-carboxylic acid and 4.27g (11.5
mmole) of 4-aminomethyl-pymolkdin-3-one O-methylodme difriflucroacetate were added to 23m of dry aceloniirie.
Then, 4.6g (30 mmole) of 1,8-dlazablcyciol5.4.0Jundec-7-ene was added thereto and the mixkure was refiuned for 1.5
& hows under heating and then cooled down to room tempemture. 15mi of distiled water was added to the reaction solu-

tion. The precipiiated solid product was sepanated and dried to obiain 2.24g (Ylakd: 55%) of the tile compound.

TH NMR (DMBO-dg, ppm) 3 8.8(1H, 6), 7.75(1H, d), 4.35(2H, 6), 4.1-3.8(2H, m), 3.8(3H, &), 3.7(1H, m), 3.35(1H, m),
2.9-2.6(2H, m), 1.25 (2H, d), 0.95(2H, 8)
= FABMS (POS): Ph+H] = 407

OH

» - N,

[0137] 141mg (0.5 mmole) of 1-Cyclopropyl-8-chioro-6, 7-cifluoro-4-oxo-1,4-dhydroquinoline-3-carboxylic acd axd
5 205mg (0.55 mmole) of 4-aminomethylpymolkiin-3-one O-mathylmdme ditrifiuoroaceiate were reacted for ane hour
according o the same manner as Exarmpla 177. Then, the reaction solution was concanirated and the residue was puri-

fled wih preparative HPLC 1o obtain 88mg (Yield: 42%) of the title compound.
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SALT OF NAPHTHYRIDINE CARBOXYLIC ACID DERIVATIVE

TECHNICAL FIELD

The present imvention relates to a salt and associated hydrates of
racemic  7-(3-aminomethyl-4-methoxyiminopyrrolidin-1-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-1 8-naphthyridine-3-carboxylic acid, processes for
their preparation, pharmacentical compositions comprising them, and their
usc in antibacterial therapy.

BACKGROUND ART
EP 688772 (corresponding to Korean Patent Laid open Publication
No 96874) discloses novel quinoline(naphthyridine)carboxylic acid
derivatives, including anhydrous 7-(3-aminomethyl-4-methoxyiminopyrro-

lidin-1-yl)-1-cyclopropyl-6-flucro-4-oxo-1,4-dihydro- 1,8-naphthyridine-3-car-
boxylic acid of formula I, having antibacterial activity.

F OH

DISCLOSURE OF INVENTION

According to the invention there is provided 7-(3-Aminomethyl-
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4-methoxyiminopyrrolidin-1-y1)-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-1,8
-naph- thyridine-3-carboxylic acid methanesulfonate.

7<(3-Aminomethyl-4-methoxyiminopyrrolidin- 1-yl)-1-cyclopropyl-6-
fluoro-4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxylic acid methanesulf-
onate (hercinafter referred to as ‘the methanesulfonate”) may be obtained
as an anhydmte or a hydrate ie. methanesulfonatenH-:0.

Hydrates of the methanesulfonate wherein n is in the range 1 to
4 are preferred.  Particular hydrates of the methanesulfonate which may
be mentioned are those in which n is 1, 1.5, 2, 25, 3, 3.5 and 4.
Particulary preferred compounds are those in which n is 1.5 or 3, with
n=1.5 being most preferred.

The moisture content of the methancsulfonate hydrates varies with
the hydration number (n) of the hydrated molecule. The methane-
sulfonate has a molecular weight of 485.5 thus the calculated moisture
content of hydrates where n is 1, 1.5, 2, 2.5, 3, 3.5 aod 4 is 3.6%,
5.0%, 6.9%, 8.5%, 10.0%, 11.5% and 12.9% respectively.  However,
the actal moisture content of the methanesulfonate hydrates may differ
from the calculated value depending on various factors including
recrystallization conditions and drying conditions. The observed
moistare content for the methanesulfonate hydrates where n is 1, 1.5, 2,
2.5, 3, 3.5 and 4 is shown in Table 1:
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Both the methanesnlfonate anhydrate and n=3 hydrate undergo
transition to the n=1.5 hydrate in aqueous suspension indicating that the
latter is thermodynamically more stable. The n=15 hydrate is a
sesquihydrate at 11 to 64% of relative humidity. Above 75% relative
humidity, it takes up water over 10% and its X-ray diffraction pattemn
changes. The hydrate (another form of n=3 having different physio-
chemical properties from the n=3 hydmate of Example 2) obtained from
n=1.5 hydrate at 93% relative humidity is not stable at lower relative
humidity, it’ converts back to n=1.5 hydrate at a relative humidity below
75%.

Since the moistore content of the anhydrate changes readily
depending on the environment eg. relative humidity, formulation
additives etc, it may requirc careful handling during storage or
formulation, with operations such as quantifying procedures being
performed in a dry room.  The hydrates do not change in moisture
content as easily and hence products which are stable to prolonged
storage and formulation may be obtained. The hydrate can be
tabletted without the addition of a binder since the water contained in
the compound itself acts a binder, whereas it may not be possible to
tablet the anhydrate at a similar pressure.

The present invention also provides a process for the preparation
of 7-(3-aminomethyl-4-methoxyiminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-
4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxylic acid methanesulfonate and
hydrates thereof which comprises reacting 7-(3-aminomethyl-4-
methoxyiminopyrrolidin-1-yl)-1-cyclopropyl-6-fluoro-4-0xo-1,4-dilrydro-1,8-
naphthyridine-3-carboxylic acid with methanesulfonic acid and crystallizing
the resulting methanesulfonate from solution, and where desired or
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necessary adjusting the hydration of the compound.

The methanesulfonate and its hydrates may be prepared by the
addition of methanesulfonic acid to the free base which may be prepared
as described in EP 688772, Preferably, 0.95 to 1.5 molar equivalents
of methanesulfonic acid is added to the free base, or 1 molar equivalent
of methenesulfonic acid dissolved in a suitable solvent is added to the
free base.  Suitable solvents for the prepamtion of the methanesulfonate
and its hydrates include any solvent in which the methanesulfonate is
substantially insoluble, suitable solvents include C;-Cs haloalkanes, C;-Cs
alcohols and water, or mixtures thereof. Dichloromethane, chloroform,
1,2-dichloroethane, methanol, ethanol, propanol and water, or mixtures
thereof, are preferred solvents. If necessary, the free base may be
heated in the solvent to facilitate solution before methanesulfonic acid is
added, alternatively the methanesulfonic acid may be added to a
suspension, or partial suspension, of the free base in the solvent.
Following addition of the methanesulfonic acid the reaction mixture is
preferably allowed to stand or is stimed for 1 to 24 hours at a
temperature of from about -10 to 40C. The resulting methanesulfonate
is obtained as a solid which can be isolated by filtration or by removal
of the solvent under reduced pressure.

Different hydrates may be obtained by altering the recrystallization
conditions used in the preparation of the methanesulfonate, such
conditions mey be ascertained by conventional methods known to those
skilled in the art.

The present invention also provides a process for the preparation
of a hydrate of 7-(3-aminomethyl-4-methoxyiminopyrrolidin-1-yl)-1-
cyclopropyl-6-fluoro-4-oxo-1,4~dihydro-1,8-naphthyridine-3-carboxylic  acid
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methanesulfonate comprising exposing the methanesuifonate anhydrate or
a solvate thereof to a high relative humidity.

The methanesulfonate enhydrate or solvate thereof is preferably
exposed to a relative humidity of at least 75%.

The methancsulfonatc anhydrate or solvate thereof mey be
exposed to high relative humidity by pessing humidified nitrogen gas
through the methanesulfonate anhydrate or solvate thereof or by standing
the methanesulfonate anhydrate or solvates thereof under a high relative
humidity.

The humidified nitrogen gas used in this process, for example
nitrogen gas having a humidity of at least 75%, may be made by
conventional methods. In this process it is desirable to maintain the
temperature in the range above which moisture condensation could occur.
Also, particularly in large scale production, it is preferable to stir the
sample thoroughly while the humidified nitrogen gas is passed through.
When the hydrate is prepared by standing the methanesulfonate anhydrate
or solvate thereof under a high relative humidity, for example a relative
bumidity of at least 75%, it is preferable to spread the sample as thinly
as possible in order to raise the conversion efficiency.

The solvates of methanesulfonate anhydrate which may be used in
the process according to this aspect of the present invention include
solvates with onc or more organic solvents. Preferred solvents include
Ci1-C4 haloalkanes and C;-C; alcohols, for example those selected from

the group conmsisting of cthanol, dichloromethane, isopropancl and
2-methyl-2-propanol.
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Solvates of the methanesulfonate anhydrate are novel. Thus
according to a farther aspect of the invention there is provided a solvate
of 7-«(3-aminomethyl-4-methoxyiminopyrrolidin-1-y1)-1-cyclopropyl-6-fluoro
-4-0x0-1,4-dihydro-1,8-naphthyridine-3-carhoxylic acid methanesulfonate
with one or more organic solvents.

The solvates of the methanesulfonate are prepared by
recrystallization and controlled by the condition of recrystallizing system.

The methanesulfonate end its hydrates exhibit the same potent
antibacterial activity as the corresponding free base disclosed in EP
688772.  The methanesulfonate and its hydmates also exhibit desirable
physicochemical properties including improved solubility amd constant
moisture content rcgardless of the ambient relative humidity when
compared to the free base and other salts thereof. The methanesulfonate
and its hydrates thus exhibit greater ease of handling, quality control and
formulation than the free base and other salts thereof.

As mentioned above the methanesulfonate and its hydrates exhibit
antibacterial activity. =~ The methanesulfonate and its hydrates may be
formulated for administration in any convenient way for use in human or
veterinary medicine, according to techniques and procedures per se
known in the art with reference to other antibiotics, and the invention
therefore includes within its scope a phammaceutical composition
comprising 7-(3-aminomethyl-4-methoxyiminopyrrolidin-1-yl)-1-cyclopropyl-
6-fluoro-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxylic acid methanesulf-
onate or a hydrate thereof together with a pharmaceutically acceptable
carrier or excipient.

Compositions comprising the methanesulfonate or hydrate thereof
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the dried nitrogen introduced through the inlet was 20psi the relative
humidity of the nitrogen exiting through the outlet was more than 93%.
The anhydrate of Example 1 having a moisture content of 2.5% (1.0g)
was introduced into a fritted filter and the humidified nitrogen produced
as described above passed through the filter.  Samples were taken after
0, 5, 10, 20, 30, and 60 minutes and the moisture content measured.
From the results shown in Figure 8 it can be seen that a moisture
content of about 10% is maintained when the humidifying procedure is
carried out over about 30 minutes. The X-ray diffraction pattern of the
humidified sample was identical to that of the n=3 hydrate obtained by
recrystallization,

Example 3: S gis of 7-(3-aminomethyl-4- imi I-
idin-1-yl)-1 1-6-fluoro-4-0x0-1,4-dihydro-1.8- idine-3-carbo
lic acid methanesulfonate n—=1.5 hydrate

The title compound was prepared by the following routes:

Route A

The anhydrate of Example 1 (1.0g) was dissolved in & mixture
of water and acetone (17mé, 10:7 vA). The solvent was slowly
cvaporated in darkness leaving the title compound as a solid (0.8g).

Route B

The anhydrate of Example 1 (5.0g) was added to water (10me)
and the mixtme was heated to 45°C to aid dissolution. Ethanol (20mt)
was added and the rcsulting solution stimed then allowed to stand.
The resulting solid was filtered and dried under a flow of nitrogen to
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give the title compound (2.6g).

Example 4: Synthesis of the hydrate from 7-(3-aminomethyl-4-
methoxyiminopyrrolidin-1-yl)- 1-cyelopropyl-6-fluoro-4-oxo-1.4-dihydro-1,8-
naphthyridine-3-carboxytic acid methanesulfonate solvate using a humid-
ified nitrogen_gas |

A sonicator filled with water was adjusted to 40T and was
sealed with a lid.  Then, a nitrogen inlet and outlet were connected to
the vessel. 'When the pressure of the dried nitrogen introduced through
the nitrogen inlet was adjusted to about 20psi, the relative humidity of
the humidified nitrogen gas exiting throngh the outlet was more than
93%.  The solvate (lg, ethanol 0.11%) of the anhydrate of Example 1
was introduced into a fritted filter and the bhumidified nitrogen gas
prepared as described above was passed through the filter. Samples
were taken after 40 minutes, 3.5 and 6 hours, respectively. The change
in the amount of residual orgamic solvent and X-ray diffraction pattern
with the lapse of time were examined. After 3.5 hours, it was
identified that the product contained the organic solvent in an amount of
less than 50ppm and that the peaks based on the solvate disappeared,
whilst the peaks based on the mixture of n=3 hydrate and n=1.5 hydmate
appeared.

Example 5: Synthesis of the hydrate from 7-(3-aminomethyl-4-
methoxyimi lidin-1-y1}-1-cycl 1-6-fluoro-4-oxo-1.4-dihydro-1.8-
naphthyridine-3-carboxvlic ‘ acid methanesulfonate solvate using a high
relative humidity }

Saturated agqueous pofassium nitrate solution was placed in a
desiccator, and accordingly the relative humidity inside the desiccator was
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