SUPERINTENDENCIA DE lNDUSTRIA Y COMERCIO

- Sle

V\K DELEGATURA PROPIEDAD INDUSTRIAL

Divisi evas Crf.
| ® ah

PATENTE DE INVENCION

ENTRADA EN FASE NACIONAL‘

arwerene O3 =126/

.54 TITULO NUEVOS DERIVADOS DE OXAZOLIDINONAS COMO ANTIBACTERIANOS

5. CLASIFICACION INTERNACIONAL AC\3Y422, Aeisi/oa

71. SOLICITANTE mnurdalos VITA. S.A.

DOMICILIO SANT ,JOAN DESPI. RARCELONA, ESPARA

74. APODERADO RAMIRO CASTRO DUQUE

22. SANTAFE DE BOGOTA, D.C. _ 26 ~\2-Q%

107049 s



PETITORIO

l-lldllﬂl'lu ¥ Co[ 03 112619 00
SUPERINTENDENCIA

FORMULARIO UNICO DE SOLICITUD DE PATENTE
PCT
ENTRADA EN FASE NACIONAL

SOLICITUD DE:
X Patente de Invencion. [ ] Patente de Modsio de Utifidad.

[ ] Capttutol. X Capttuiolh.
2 Nombre; LABORATORIOS VITA, SA. ;

SOLICITANTE Direccion: Av. De Barcalona, 69, E-08870 Sant Joan | IDENTIFICACION
(M) Despi, Barcelona, Espalfla
ledIMoDanab'Eq)aﬂa cc. [ NT [

m ' CE O om[

E-mal

Cud___
N(mero
Nombre: RAMIRO CASTRO DUQUE IDENTIFICACION
Direccion: Cra. 7 No. 16-56 Piso 9 cc. X NT [

E. Otro
Teléfono: 380-2200 Fax: 380-2700 ¢ U =
E-mail: ' Cual

Nimero_170.322 TP_1003

Nombre: Marisabel Mourelle Mancini, Juan Huguet Clotet, Jose Hidalgo Rodriguez, Juan
Carlos Del Castillo

Direccidn: Av. Xile, 28, E-08028, Barcelona, ES; Riera Nofre, 11-13, E-08970 Sant Joan
Despi, ES; Caldertn de la Barca, 99 bis 1°2*, E-08914 Badalona, ES; Castilejos 389
11, EWEMESPAMW)

Nacionalidad o Dornicilio: ESPANA

5 PCT(86)
Solicitud Intemacional No. _PCT/IB0202408 Fecha __24:06-2002
Publicacién Inlemacional No. WO 03/002560A1____ Fecha __08-01-2003

6 Tiulo (54}

7 Clasificacldn intemaclonal (51) _AY&k31/ 42t AGIF 31/0Y




10 ANEXOS

B Comprobanie do peago de La tesa de presentacién de la soicitud, $400.000 4/

D Documento que acredita la exdsiencla y representacion legal cuando el solictianis sea persona jurkiica.

DXl Poderss, sifuere el cam, Fotocopla Autenticada

[] Documento de cesitn del inventor al clicitants o a su causans.

[] Deciaraciones

D4 Copin dea soliiiud inemacional, (Resumen, descripeién, reivindicaciones, dixjos)

Traduccién de la sold inlernacional al casteflanc. (Resumen, descripaién, reivindicaciones, dibujos)

DXl Copia del examen preiminar efectuado por la IPEA,

D Traduccion del examen preiminar sfectuado por la IPEA.

D De ser el caso, copia del contraio de acoeso.

I:I De ser d caso, documento que acredfie la icancia o autorizaciin de uso de conocimiantos iradiclonales de las comun-
dades indigenas.

[ De serl casn, certficario de depdeito del matertal bickgico.

] aetna 12012

D De ser a caso, Informacién scbre oiras scliciudes de paienie o tiulos obianidos en el extranjero por el mismo uler o su
causanis, relacionadas parcial o intaiments con la nvencién de esta aclicliud.

BX otros Tarjetn de Propietarios

; . ] P y A ,
i ;,;*#}cc mmz:dnﬂom “FP’ 1m3dnlci§J i}

ay R R W
Insirucciones parala presentacién dabsm.vermd'“m'




. S0t fca it
Rebicucion 3 Wity g ! LIy
[mhﬂhh o122 16:29,79 lotiog 43,
3 LTy i
PR 28 WSIO B iy e P
AIT ¢ B00L76089-2
RECIBO OFICIAL DE CAJA 1 03 - 67,070
FEZHA : NOVIENERE 28 DE 2063
L CORGIGHACIOR 1R
DEFOSITANTE TIPO PASD  BAMCO CUEKTA %o PAS0  FECHA PBD Ur. Pas)
BRIGARD & CASTRO LTOA  CONSIGMACION  BANCC POPULAR  050-00110-5 12488136 WIL/003  73,080,000.00
W CONCEPTO Hint
CANT, RENTISTICD CONCEPTD TOTAL CONCEPTD
{ TRAMITES DE SOL. DE PATENTE BE IN $00,000,00
TOAL 1 § 400,000.00

1 30005-01-01 SOLICITUDES

SoN: CURTROCIERTES NIL PESDS

RESPONSABLE :

RECIBD DE CAYA APLICAOD M. EXPEDIENTE Ko.



. / Q2 s\
.. T

{12) INTERNATIONAL APPLICATION FUBLISHED UNDER THE PATENT COOPERATION TREATY (PCY)

(19) World Intellectual Property Organixatios f;-\l..,;.

International Burcau ' | MPL
(43) International Publication Date (10) International Publication Number
9 January 2003 (09.01.2003) PCT WO 03/002560 Al
(51) Intermational Patest Classification™ CO7D 413/14, Bumglan patant (AM, AZ, BY, KG, KZ, MD, RU, T}, TM),
ASLK 31/422, ASIP 3104, COTD 47104 Horopean patont (AT, BH, CH, CY, DR, DK, HS, M1, FR,

GB, GR, IR, IT, LU, MC, NL, PT, SE, TR}, OAFI putent
(21) Intsruational Application Number:  PCT/IBO2/D2408 (BF. BJ, CE. OG, CI, CM, GA, GN, GQ, GW, ML, MR,
NH, SN, TD, TG)
(22) iaternational Fillog Date: 24 June 2002 {24.06.2002)
Declarations under Rals 417;

(195) Fling Language: English — arto the idently of the inventor (Ruls 4.1781) for the fol-
lowing dartgnasions AE, AG, AL, AM, AT, AU, AZ, Bd, BB,
(26) Peblication Language: Engish  2G, BR, B, &2 C4, CH, CN, CO. CR. CUj CZ DK, DK,
DM, DZ, EC, KX, ES, FI, GB, GD, GE. GH, GM, HR, HU,
O Priarity Data: ID, IL, IN, IS, JF. KF, KG, KP. KR, K7, IC, LK, LR [, IT,
P 0101559 27 June 2001 {27.062001) ES LU, LY, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ,
QM, PH, PL, PT, RO, RU. 5D, SE, SG, I, SX, SL, T, T,
(1) Applieant (for all designoted Staws s VITA- IN, TR, IT, IZ UA, UG, UZ, VN, YU, Z4A, M, ZW. ARIPO
INVEST, S.A. [ESESY Fovioate, 1314 BORTD S ar  Paxew (GIL G, KE LS, MW, MZ 5D, S, 2 72, U,
Joan Deapi (HS). ZM, ZW), Ewraxian patent (AM, A7, BY, KG. KZ, MD, RU
TJ), TM), Exropean patent (AT, BE, CH, CY, DE, DK ES,
B 1) 1eveatons; and Fi, FR, GB, GR. IE, IT; LU, MC, NL, P, SE, TR). OAPI
IS (75) IwestorsiApphcants (for US onbj MOURELLE ~ Pamwr (BF BJ CF, CG, CI, CM, Gd, GN, GO GI. ML,
== MANCINL Marisabel [BYES); Av. Xik, 25, Bos2s MR NR SN, TD, TG)
B  Porom 055 HUGUET CLOTET, Juas [ESMS|, — /o ®eleowis obiemen: 10 oty for and be gramid
Riera Nofrv, 11-13, E-08970 Sant Joan Despi (ES) a patent (Rule 4.17(1) for the following designations AE,
B deln Barca, 9 bis I'7, E-08914 Badalona (BS). DEL  CT4 OV, CO. CR CU CZ DF, DK, DM, DZ EC, FE, ES,
B  CASTILLO, Juwn Carlos [/5S): Castilefos 389 11, £%.GB GD. GE G, GM, HR HU, ID, IL, IN, IS, JF, KE,
15.08025 Barcslona (FS). XG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG,
— 15K 36, 51 S5, 81 74 Tig T TR T 12, U0, 0.
, 8K, ST, T4, T, TN, TR, TT, TZ, U4, UG,
B oo Emmﬁwﬁi iComelldoCant, 33 ¥, VUL 24, ZM, ZW, ARIPO padent (G, G, KE. LS,
E MW, MZ, 5D, 51, SZ, T2, UG, ZM, ZW), Eurasian paient
— (AM, AZ BY, KG, KZ, MD, RU, TJ TM), European paress
=W zmmﬂm&g 3&1cu (AT, B, CII, CY, DE, DK, KS, FI, FR, GB. GR. IE, IT, LU,
B CZDUDKDMDZECERIS.FLGBGD.ORGL g od oo oo oo ta n me i poa s &
GM, HR, HU, ID, 1. IN, IS, JP, KIL, KG, KP, KR, K7 <, - G4. GN. GG G¥ & 5. 70, 19)
BE X 'Lr.Ls 0T LU, LV, MA, MD, MO, MK, MN, MW,
B  MX.MZ ND,NZ OM,Pil PL, FT, RO, RU, 5D, SE, 50, Published:
E 5L 8K, SL, TJ, TM, TN, TR, TT, TZ. UA, UG, US, UZ, — With imernational search report
VN, YU, ZA, 7M, ZW.
E For two-letter codes and other ablweviations. refer o the "Guid-

(84) Desigusted States (regional): ARIPO patcot (GH, GM,  ance Notes on Coder and Ablreviations” appearing at the begin-
EI&HW.MZ.SD.SLETZ UG, ZM, ZW), ning of cach reguicr issws of the PCT Gazetta,

(34) Tiile: NEW DHRIVATIVHS OF OXAZOLIDINONIS AS ANTIBACTHRIAL AGHNTS

{57) Abstruet: This Invention discloses new fluaquinclonic derivatives of oxsxalidinones of genaral formola (1) snd processes for
olaining them, the carresponding pharmaceutics] compositions and use thersal for masufhcturing & medicament far the tretment of
raicrablal infections. Thess new eomponnds are weful as antibactecial ageats. Farmala (7). Porthermore phesalen-type compounds
acconding 1o general formuola {IT) are discjoped. Formula (II).

WO 03/002560 Al



WO 00002560 PCT,

5

10

15

20

25

30

HEW DERIVATIVES OF OXAZOLIDIMONES AS ANTIBACTERIAL AGERTS

Field of the invention

This invention relates to fluorquinolonic
derivatives of oxazolidinones. The compounds are useful as
antibacterial agents.

Background of the invention

For some years now the pharmaceutical industry has
not been pursuing the development of new antibacterial
agents specifically directed at gram-positive bacteria
such as Staphylococci, Enterococcl, Streptococci and
mycobacteria. The gram-positive bacteria have nevertheless
taken on particular importance due to the fact that they
have developed reslstance at an alarming rate to the
conventionally used antiblotics, thus becoming organisms
difficult both to treat and to eradicate from hospital
environments. Examples of such strains are the
Staphylococcus resistant to meticillin {(MRSA) ,
Enterococcus resistant to vancomycin (VRE), Staphylococcus
epidermidis resistant to meticillin {MRSE), Staphylococcus
pneumoniae resistant to penicillin (PRSP), etc.

The oxazolidinonic antibacterial agents are the
most recent class of synthetic drugs which show high
activity against gram-positive organisms. Owing to their
new action mechanism, these compounds are effective

against both senslitive and reaistant pathogens, including
MRSA, MRSE and VRE.

Various antibacterial oxazolidinones have been
described in the patent literature, for example, to cite
some of them, in WO 9507271. WO 9323384, WO 9854161. WO
9514684, WO 9721708, WO 9514684, WO 9730981. WO 9737580.
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WO 9801447, WO 9912914, WO 9613502.

All these patents describe the oxazolidinones as
compounds active against resistant gram-positive
organisms.

Owing to the constant appearance of new
resistances, even to recently used antibiotics, it is
desirable to develop powerful new antibiotics active
against the resistant strains, preferably with a broad
antimicrobial spectrum.

This invention provides new derivatives of
oxazolidinones, with a broad antimicroblal spectrum due to
their being active against gram-negative organisms while
having improved activity against gram-positive organisms.

Dascription of the invention

The object of this invention are new
fluorguinolonic derivatives of oxazolidinones of general
formula (I):

R R
0
e
R1
R® A
(I)

in which:
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X: CR® or N;
R}: alkyl C;-Cy, cycloalkyl C3-Cg, alkenyl Cz-C,, 2-
5 hydroxyethyl, 2-fluoroethyl, or phenyl optionally
substituted by 1 or 2 atoms of fluorine;

R?: H, alkyl C;-C( or phenyl;

10 R?

H, halogen, alkyl C;-C,, or alkoxy C,-C,, amino;
R': B or halogen;

R®: H, halogen, alkyl C;-C,, haloalkoxy C;-C, or
15 else R' and R® together form a bridge of structure

—CH—CH—0— —CH—CH—5— —CH—CHy—CH;—
CHy CH, CHy
20 R®: H, halogen, OCHj, alkoxy C;-Cs, alkyl C;-C,, or

haloalkyl C,-Cs:
A: -CH;-NH-R'!, -CHOH-C=CH;

25
in which
R’: isoxazol, -CO0-R®, -Cs-R*, -cs-OR®, -COOR', -
CONHR?, -CSNHR®, -$50,-R® or

Rl
—co-cron-{ )

30 in which
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R": alkyl C,-C,, haloalkyl C,-C, alkenyl Ca~C,,
aryl, alkyl C;-C, substituted by an alkoxy group C;-Cq,
carboxyalkyl C;-C,, cyano, or amino, ...

3

R*: H, alkyl C;-C;, alkenyl Ca-C,, OH, alkoxy Ci;-Ci,

NR¥RY, NO;, halogen, or CO-R'3;

R} and R': independently, H or alkyl C;-Cq:
10
W:

J G (NS S NS A oo
o I~ T o

in which

R! and R! are independently H, or alkyl C;-C,;
15
a pharmaceutically acceptable salt or solvate, or
any geometric isomer, optical isomer or mixture of isomers
thereof in any proportion or polymorph thereof.

20 Preferably, R! is cyclopropyl, ethyl, 2~
fluoroethyl, phenyl or difluorophenyl, or else R! and R®
together form a bridge of structure:

—GH—CH—0—
CH,
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Preferably, RS is H, CH;, OCH;, OCHF2, F or Cl.
More preferably, R® is H or F.

Preferably, R' is F or Cl and R? is H.

ot OF O (O

in which RY and R! are as defined previously.
10
The compounds of the invention have a chiral
centre in position C53 of the oxazolidinone ring. The
preferred configuration of the C5 of the oxazolidinone
ring is (S) for the compounds of formula (I) in which A= -
15 CH-NH-R’ and (R) for the compounds of formula (I) in
which A= -CHOH-C=CH, in accordance with the Cahn-Ingold-
Prelog nomenclature system.

Moreover, the compounds of formula (I) can contain
20 other chiral centres. It is understood that the invention
includes such optical iscmers and diastereoisomers and

mixtures thereof that possesas antibacterial activity in
any proportion.

25 The preferable compounds are selected from one of
the feollowing:

- 1-(4-{4-(5-(S) - (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-1l~-cyclopropyl-6-
30 fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
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7-13-{{4~[5-(S) - (acetylamino-methyl) -2-oxo-oxazolidin-
3-yl)-2-fluoro-phenyl}-methyl-amino)-azepan-1-yl]-1-
cyclopropyl-6-fluoro-4-oxo-1, 4-dihydro-quinoline-3-
carboxylic acid

7-(4-{4-[5-(S) -{acetylamino-methyl) -2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-l1-yl)-l-ethyl-6,8-
difluoro-4-oxo-1l, 4-dihydro-quinoline-3-carboxylic acid
7-(4-{4-[5-(5) - (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl)-2-fluoro-phenyl}-piperazin-l-yl)~-1-ethyl-6~fluoro-4-
oxo~1,4-dihydro~quinoline-3-carboxylic acid
9-(4-{4-(5-(S)-(acetylamino-methyl) -2-oxo~oxazolidin-3-
yl]-phenyl}-piperazin-1-yl)=-8-£fluoro-3-methyl-6-oxo0-2, 3-
dihydro-6H-1-oxa-3a-aza-phenalen-5-carboxylic acid
9-13~-({4-{5-(S)~-(acetylamino-methyl)-2-oxo=-oxazolidin-
3-yl]-2-fluoro-phenyl}-methyl-amino) -pyrrolidin-1-yl]-8-
fluoro-3-methyl-6-oxo-2, 3-dihydro-6H-1-oxa-3la-aza-
phenalen-5-carboxylic acid

9-(4-{4-[5-(S) - (acetylamino-methyl)-2-oxo~oxazolidin-3-
yl}-2-fluoro~phenyl}-piperazin-1-yl)-8-fluoro-3-methyl-
6-oxo0-2, 3—dihydro-6H-1-oxa-3a-aza-phenalen-5-carboxylic
acid

l~cyclopropyl-6-fluoro-7-[4-(2-fluoro-4-{5-(S)-[(3-
methyl-thioureido) -methyl]-2-oxo-oxazolidin-3-yl}-
phenyl) -plperazin-1-yl]-4-oxo-1, 4-dihydro-quinoline-3-
carboxylic acid
l-cyclopropyl-7-[4-(4-{5-(8)-[(3-ethyl-ureido}-methyl]-
2-oxo-oxazolidin-3-yl}-2~fluoro-phenyl)-piperazin-1-yl]-
6-fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
l-cyclopropyl-7-(4-{4-[5=(S) - (ethoxycarbonylamino-
methyl) -2-oxo-oxazolidin=-3~yl]-2-fluoro-phenyl}-
piperazin-1-yl}-6-fluoro-4-oxo-1,4-dihydro~quinoline-3-
carboxylic acid
1-cyclopropyl-6-fluoro-7-{4-[2-fluoro-4-(5~-(S)-{[3-(4-
fluoro-phenyl)-acryloylamino] -methyl}-2-oxo~-oxazolidin-
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3-yl)-phenyl] -piperazin-1-yl}-4-oxo-1, 4-dihydro-
quinoline-3-carboxylic acid
1-cyclopropyl-7-[4- (4-{5-(8) - [ (3-ethyl-thioureido) -
methyl) -2-oxo-oxazolidin-3-yl}-2-£fluoro-phenyl) -
piperazin-1-yl]-6-fluoro-4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid
1-({2,4-difluoro-phenyl)-6-fluoro=-7-(4-{2-fluoro-5-[5-
{R)-{1-{R, S} -hydroxy-prop-2-inyl)-2-oxo-oxazolidin-3~
yl)-phenyl}piperazin-1-yl)-4-oxo-1,4-dihydro-
[1,8]naphthyridine-3-carboxylic acid ethyl ester
7-(4-{4-[5-(S) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-1-(2,4-difluoro-
phenyl)-6-fluoro-4-oxo-1,4-dihydro-[1,8] naphthyridine-
3-carboxylic acid ethyl ester

7={4={4-[5-(S)-{acetylamino-methyl) -2-ox0-0xazolidin-3- .

yl] -2-fluoro-phenyl}-piperazin-1-yl)-1-cyclopropyl~6-
fluoro-4-oxo-1,4~-dihydro-[1, 8] naphthyridine-3-
carboxylic acid ethyl ester

T-(4-{4-[5-(8) - (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin~1-yl)-6,8-difluoro-1-{2-
fluoro-ethyl) -4-oxo-1, 4-dihydro-quinoline~-3-carboxylic
acid ethyl ester
1-{2,4-Difluoro-phenyl)-6-fluoro-7-(4-{2-£fluoro-4-[5-
(S)-(isoxazol-3~ylaminomethyl)-2-oxo-oxazolidin=-3-yl]-
phenyl}-piperazin-1-yl)-4-oxo-1, é-dihydro-
{1,81naphthyridine-3-carboxylic acid ethyl ester
1-{2,4-difluoro-phenyl)-6-fluoro-7~ (4-{2-fluoro-4-[5-
(R} -{l-hydroxy-prop-2-inyl)-2-oxo-oxazolidin-3-yl]-
phenyl}-piperazin-1-yl}-4~oxo0-1,4-dihydro-[1,8)
naphthyridine-3-carboxylic acid
7-({4-{4-([5-(S)-{acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)~-1-(2,4-difluoro-
phenyl)-6-fluoro~4-oxo-1,4~dihydro-[1,8) naphthyridine~-
3=-carboxylic acid
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7-(4-{4-[5-(5) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1l-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-[1,8] naphthyridine-3-
carboxylic acid

7-(4-{4-[5- (5) - ({acetylamino-methyl) -2-ox0-oxazolidin-3-
yl}-2-fluoro-phenyl}-piperazin-1-yl)-6,8~-difluoro-1-(2-
fluoro-ethyl)-4-oxo-1, 4-dihydro~quinoline-3-carboxylic
acid
1-(2,4-Difluoro-phenyl)-6~-fluoro-71-(4-{2-fluoro-4-[5~-
{S)-({isoxazol-3-ylaminomethyl)-2-oxo-oxazolidin-3-yl}-
phenyl}-piperazin-l-yl)-4-oxo-1,4{-dihydro-
[1,8)naphthyridine-3-carboxylic acid
l-ethyl-6,8-difluoro-7-[4-{2-fluoro-4~-{5-[ (3-methyl-
thioureide) -methyl] -2-oxo-oxazolidin-3-yl}-phenyl)-
piperazin-1-~yl]-4-oxo-1, 4-dihydro-quinoline-3-
carboxylic acid

1-cyclopropyl-6-£fluoro-7-[4- (2-fluoro-4-{2-ox0-5-(8) -

[ (3-propyl-thioureido) -methyl] - oxazolidin-3-yl}-
phenyl) -piperazin-1-yl) -4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid

1-cyclopropyl-6-fluoro-7- [4-{2-fluoro-4-[5-(8S) -
(methanesulfonylamino-methyl) -2-oxo oxazolidin-3-yl] -
phenyl}-piperazin-1-yl)-4-oxo-1,4-dihydro-quincline-3-
carboxylic acid

7- (4-(4-[5- (8) - (Acetylamino-methyl) -2-oxo-oxazolidin-3-
yll -phenyl}-piperazin-1-yl)-1-athyl-6,8-fluoro-4-oxo-
1,4-dihydro-quinoline-3-carboxylic acid ethyl ester
l-cyclopropyl-6-fluoro-7- [4~ (2-fluorxo-4-{2-o0x0-5~(8) -
f{{2,2,2-trifluoro-acetylamino) -methyl] -oxazolidin-3-yl}-
phenyl) -piperazin-1-yl] -4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid
7-(4-{4-(5-(8) - (benzoylamino-methyl) -2-oxo-oxazolidin-
3-yl] -2-fluoro-phenyl } -piperazin-1-yl) -1-cyclopropyl-6-
fluoro 4-oxo-1,4-dihydro-quinoline-3-carboxylic acid.

\2
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7-(4-{4-[5-(S) - (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]~2-fluoro~phenyl}-piperazin-1-yl)-l-cyclopropyl-6-
fluoro-4-oxo-1, 4-dihydro-quinoline-3-carboxylic acid
methyl ester
7-(4-{4-[5-{S)-({acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluorc-phenyl}-piperazin-l-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-quinoline-3- carboxylic acid
ethyl ester

7-{4-{4-[5- (S} -(acetylamino-methyl) -2-oxo-oxazolidin-3-~
yl]-2-fluoro~phenyl}-piperazin-l-yl)-1-ethyl-6, 8~
difluoro-4-oxo-1,4-dihydro-quinoline-3~ carboxylic acid
methyl ester ]

7-(4-{4-[5-(S) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl)-2-fluoro-phenyl}-piperazin-1-yl)-l-ethyl-6,8-
difluoro-4-oxo-1, {-dihydro~quinoline-3-carboxylic acid
ethyl ester

7-{4-{4-[5-(S) - (acetylamino-methyl) -2-oxo~oxazolidin-3-
yl]-2-fluorxo-phenyl}-piperazin-1-yl)-1-ethyl-6-fluoro-4-
oxo-1,4-dihydro-quinoline-3- carboxylic acid methyl
ester
7-(4-{4-[5-({S)-{acetylamino-methyl)-2-oxo-oxazolidin-3-
yll-2-fluoro-phenyl}-piperazin-1-yl)-l-ethyl-6-fluoro-4-
oxo-1, 4-dihydro-quinoline-3-carboxylic acid ethyl ester
9-(4-{4- {5~ (S)- (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl])-phenyl}-piperazin-1-yl)=-8-fluoro-3-methyl-6-oxo-2, 3-
dihydro-6H-1l-oxa-3a~-aza-phenalen-5- carboxylic acid
methyl ester

9-(4-{4-(5~(8)-(acetylamino-methyl) -2-oxo-oxazolidin-3-
yl}-phenyl}-piperazin-1~yl)-8-fluoro-3-methyl-6é-oxo-2, 3-
dihydro-6H-1-oxa-3a-aza-phenalen-5-carboxylic acid
ethyl ester
9-[3-({{4-[5~(S) - (acetylamino-methyl)-2-oxo~oxazrolidin-
3-yl]-2-fluoro-phenyl}-methyl-amino) -pyrrolidin-1-yl]-8-
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10

fluoro-3-methy;-6-oxo-2,3—dihydro-6H-1;oxa-3a-aza-
phenalen-5- carboxylic acid methyl ester
9-[3-({4-[5-(S)-(acetylamino-methyl)-2-oxo-oxazolidin-
3-yl}-2-fluoro-phenyl}-methyl-amino)-pyrrolidin-1-yl]-8-
fluoro-3-methyl-6-oxo-2, 3-dihydro-6H-1-oxa-3a-aza-
phenalen-5-carboxylic acid ethyl ester

9~ (4-{4-[5-(S) - (acetylamino-methyl) -2-oxo-oxazolidin-3~
yl]-2-fluoro-phenyl}-piperazin-1-yl)-8-fluorxo-3-methyl-
6-ox0-2, 3-dihydro-6H-1-oxa~3a-aza-phenalen-5-
carboxylic acid methyl ester

9~ (4-{4~-[5-(S) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-8-fluoro-3-methyl-
6-0x0-2, 3-dihydro-6H-1-oxa-3a-aza-phenalen-5-carboxylic
acld ethyl ester
7-(4-{4-[5-(S)-{acetylamino-methyl}-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl)-piperazin-1-yl)-l-cyclopropyl-6-
fluoro-4-oxo-1,4-dlhydro-quinoline-3- carboxylic acid
methyl ester

7-(4-{4-[5-(5)~{acetylamino-methyl) ~2-oxo-oxazolidin-3-
yl1-2-fluoro-phenyl}-piperazin-1-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
ethyl ester
1-cyclopropyl-6-fluoro-7-[4-(2-fluoro-4-{5-(S)~-[(3-
methyl-thioureido) -methyl]-2-oxo-oxazolidin-3-yl}-
phenyl)-piperazin-l-yl]-4-oxo0-1, 4-dihydro-quinoline-3-
carboxylic acid methyl ester
l-cyclopropyl-6-fluoro-7-[4-(2-fluoro-4-{5-(5)-[{3-
methyl-thioureido)-methyl}-2-oxo~oxazolidin-3-yl}-
phenyl) -piperazin-l-yl}-4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid ethyl ester
7-(4-{4-[5-(S)-{acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-l-cyclopropyl-6-
fluoro-4-oxo-1, 4~dihydro-[1,8] naphthyridine-3-
carboxylic acid methyl ester
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- 7-{4-{4-[5-(S)-({acetylamino-methyl)}-2-oxo-oxazolidin-3-
yl)-2-fluoro-phenyl}-piperazin-1-yl)-6,8-difluoro-1-(2-
fluoro-ethyl)-4-oxo~1, 4-dihydro-quinoline-3- carboxylic
acid methyl ester

- 1-Ethyl~6,8-difluoro-7-{4-{2-fluoro-4-{5-(8)-[(3-
methyl-thioureido) -methyl]-2-oxc-oxazolidin-3-yl}-
phenyl)-piperazin-1-yl]-4-oxo-1,4~dihydro-quinoline-3-
carboxylic acld ethyl ester

In this invention the term “a pharmaceutically
acceptable solvate” is taken to mean a hydrate or solvate
of an alcohol C,-C,.

In this invention, the term Tpharmacologically
acceptable salts” includes salts of alkaline metals such
as sodium or potassium and salts of alkaline earth metals
such as calcium or magnesium, as well as acid-addition
salts formed with inorganic and organic acids such
hydrochlorides, hydrobromides, sulphates, nitrates,
phosphatesa, formiates, mesylates, citrates, benzoates,
fumarates, maleates, lactates and succinates, among
others.

The pharmacclogically acceptable salts are
preparad by rxeaction of a compound of formula (I) with a
suitable quantity of a base such as sodium, potassium,
calcium or magnesium hydroxyde, or sodium methoxide,
sodium hydride, potassium tert-butoxyde and the like in
solvents such as ether, THF, methanol, ethanol, tert-
butanol, isopropanol, dioxane, etc., or else in a mixture
of solvents. The addition salts, where applicable, can be
prepared by treatment with acids, such as hydrochleric,
hydrobromic, sulphuric, nitric, phosphoric, formic,
methanesulphonic, citric, benzolic, fumaric, maleic, lactic

\S
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and succinic, in solvents such as ether, alcohols,
acetone, THF, ethyl acetate, or mixtures of solvents.

The stereolsomers of this invention can be
prepared by using reagents in a single enantiomeric form
in processes where this is possible or by carrying out the
reaction in the presence of reagents or catalysts in their
single enantiomeric form or by resolution of mixtures of
stereoisomers by conventional methods. Some of the
preferred methods include resolution of diastereoisomeric
salts formed with chiral acids such as mandelic,
camphozsulphonie¢, tartaric acid and the 1like. Methods
commonly used are included in Jaques et al. 1in
“Enantiomers, Racemates and Resolution” (Wiley
Interscience, 1981).

In the definitions of this invention, an alkyl
group C;-C,, as a group or as part of a group, is taken to
mean a lineal or branching alkyl group which contains up
to 4 atoms of carbon. Thus it includes, for example,
methyl, ethyl, propyl, 1isopropyl, butyl, isobutyl, sec-
butyl and tert-butyl.

Likewise, an alkoxy group C;-C¢ includes, for
example, a methoxy, ethoxy, propoxy, lsopropoxy, butoxy,
isocbutoxy, sec-butoxy and tert-butoxy group.

An alkenyl group C;-Cy includes, for example, a
vinyl, alyl, propenyl and 1l- butenyl, 2-butenyl and 3-
butenyl group.

A haloalkyl group C,-C4 means an alkyl group C;-C4
substituted by one or more atoms of halogen, the same or
different. It thus includes, for example, chloromethyl,

e
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fluoromethyl, trifluoromethyl, chloroethyl, £fluorcethyl,
difluoroethyl, trifluoroethyl, fluoropropyl, chloropropyl,
etc.

A haloalkoxy group C;-Cy means an alkoxy group C;-
Cq substituted by one or more atoms of halogen, the same

or different. Thus it includes, for example,
chloromethoxy, fluoromethoxy, trifluoromethoxy,
chloroethoxy, fluorocethoxy, difluoroethoxy,

trifluorocethoxy, fluoropropoxy, chloropropoxy, etc.

A cycloalkyl group C3~Cg represents a cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl group.

The term halogen, in this invention, refers to F,
Cl, Br, I, preferably F and Cl.

The term aryl, in this invention, includes phenyl
and naphthyl optionally substituted by up to five
substituents, the same or diffarent, preferably up to two,
in any position of the ring. Suitable substituents include
halogen, amino, hydroxy, alkyl C;-Cs, alkoxy C,-C,, phenyl.

The compounds of this invention can be prepared in
varlous ways. They can be prepared by using the methods
described below, together with methods known in the field
of organic chemical synthesis, or by the variations that
might be made thereto by an expert in the subject.
Preferred methods include, but are not limited to, those
described below. The reactions are carried out in the
solvents appropriate for the reagents and materials used
and sulted for the transformations carried out. An expert
in organic aynthesis will understand that the functional
groups present in the molecule must be consistent with the

I+
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proposed transformations. This may in some cases require
medifying the order of the aynthesis steps or selecting
one particular method rather than another, in order to
obtain the desired compound of the invention. Moreover, in
some of the procedures described below it may be desirable
or necessary to protect the reagent functional groups
present in the compounds or intermediates of this
invention with conventional protecting groups. Various
protecting groups and procedures for introducing them and
removing them are described in Greene and Wuts (Protectivae
Groups in Organic Synthqsis, Wiley and Sons, 1999). Aall
the references clted herein are incorporated integrally by
reference.

The compounds of formula (I) can be obtained by reaction of
a compound of formula (II), with a compound of formula

{1II):
-+ o n JOL
RI0,C R*
XX O
21 | S 4

(II) {III)
in which
A' is:
a) -CHy-NH-R’
b) =-CHOH-C=CH
c)
_'CHz-—lil—:I.aoxa zol
GP

Y is an leaving group, such as an atom of halogen
(F, C1, Br, I), a tosilate or mesylate group and the like;
R R?, R}, R', R®, X and W have the meaning defined
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above; .
GP 1s an amine protecting group.

Alternatively, the compounds of formula (I} in

5 which A= -CHOH-C=CH can also be obtained by reaction of a

compound of formula (IV) with 2,3-hydroxy-pent-4-inyl p-
toluenesulphonate:

o R .
Rmfg?él:-?-aioﬁph

10 (IV)
in which R R?, R RY R, X and W have the
meaning defined above.

The compounds of formula (I) in which A= -CH;-NH-R’
15 and R’ is different from isoxazol, can also be obtained by
reaction of a compound of formula (V):

R gﬁw?&m

V)
20
in which R R?} R? R' R} X and W have the
meaning defined above, with a compound of formula (VI) or
with a compound of formula (VII)

25 R’-L RY-N=Cu2
(VI) (VII)
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in which
L is a good leaving group, such as an atom of
halogen (F, Cl, Br, I), a toslilate or mesylate group and
5 the like:;
Z is Oxygen or Sulphur, and
R’ and R' have the meaning defined above, with R’
being different from isoxazol.

10 The compounds of formula (I) in which A= -CH,-NH-R’
and R’ is 1soxazol can also be obtainad by reaction of a
compound of formula (VIII)

o R %] o
R20,C R* N}‘PL
0o e
R®
{VIII)
15 in which
- OL? represents a good leaving group, such as a
residue of aryl or methyl sulphonic acid, whether
substituted or not substituted, preferably by a tosilate
or mesylate group;

20 - R R}, R} R', R X and W have the meaning
defined above;

with 1isoxazolil-3-amine, with the amino group
suitably protected with an amine protecting group, for
25 example with Troc (2,2,2-trichloroathoxycarbonyl).

The compounds of formula (I), in which R%*s H can

also be obtained by hydrolysis of a boron chelate of
formula (IX):

30
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[
(IX)

in which

R* can be F or CH,CO0-;

A, R R?, R', R%, X and W have the meaning defined
above.

And 1f required, after any of the methods
described herein, one or more of the feollowing optional

steps can be carried out:

- Converting a compound of general formula (I)

into another compound of general formula (I}:;

- Eliminating any protecting group;

- Preparing a pharmacologically acceptable salt of
a compound of formula (I) and/or pharmacologically
acceptable solvate thereof.

The reactlon of the compounds of formula (II) with
compounds of formula {III) ia carried out in an organic
solvent in the presence of an organic base. Preferably the
reaction i1s carried out in solvents such as pyridine,
acetonitrile, dimethylformamide, N-methylpyrrolidone, etc.
in the presence of bases such as triethylamine, DBU,
diisopropylethylamine, etc.

The reaction of compounds of formula (IV) with
2,3-hydroxy-pent-4-inyl p-toluenesulphonate is carried out
in an aprotic solvent such as N,N-dimethylformamide, THF,
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preferably THF, at low temperature, preferably at -68°C,
and in the presence of a base such as n-butyllithium,
lithium tert-butoxide, LDA, preferably in n-butyllithium.

The reaction of compounds of formula (V) with a
compound of formula (VI) is carried out 1in an organic
aprotic solvent such as acetonitrile, dichloromethane or
pyridine or in a mixture of an organic solvent and water
in the presence of a base. Preferably L is Cl, EtO, etc,
so that R’-L can be an acid, an acid chloride, an
anhydride, an eater, a dithioester, an alkyl or aryl
chloroformiate, etc. The reaction of compounds of formula
(V) with a compound of formula (VII) ia preferably carried
out in pyridine.

The reaction of the compounds of formula (VIII)
with isoxazolil-3-amine, with the amino group suitably
protected, 1s carried out in an aprotic aolvent such as
N,N-dimethylformamide, N,N-dimethylacetamide, preferably
in N,N-dimethylformamide, at a’ temperature between 0 and
70°C, and in the presence of a strong base such as sodium
hydride, 1lithium tert-butoxide, sodium tert-butoxide,
potassium tert-butoxide or sodium amide, preferably sodium
hydride.

Hydrolysis of the compounds of formula (IX) can be
carried out according to the methods previously described
in the literature (Masuhiro Fujita Chem. Pharm. Bull.
(1988), 46(5), 787-796, Joseph P. SAnchez J. Med.
Chem. (1995), 38, 4478-4487)

For R* = F, the hydrolysis is carried out
preferably in a mixture of alcohol-water in the presence
of a base. As water-alcohol mixture it is preferable to

<
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use ethanol-water or methanol-water and as base it 1is
preferable to use an organic base such as triethylamine or
another secondary or tertiary amine such as tributylamine,
diisopropylethylamine, DBU, etc. The reaction is carried
out at a temperature that can range between room
temperature and the reflux temperature of the water-
alcohol mixture. The reaction is carried ocut preferably at
the reflux temperature of the water-alcohol mixturze.

When R* = CH;COO the hydrolysis is carried out
preferably in a mixture of an organic aprotic solvent and
another protic solvent in the presence of a base. As
aprotic solvent it ls preferable to use aceteonitrile and
as protic solvent it is preferable to use water. As base
it is preferable to use an inorganic base such as sodium,
Iithium or potassium hydroxide or sodium, 1lithium or
potassium carbonate, etc.

A reaction of interconversion of a compound of
formula (I) into another compound of formula (I) consists,
for example,‘ in hydrolysing a compound of formula (I) in
which R? is an alkyl C;-Ci or phenyl radical to convert it
into a compound of formula I in which R? is hydrogen. The
hydrolyslis is carried out preferably in a water-alcohol
medium preferably using as base an inorganic base. 8till
more preferably, the hydrolysis is carried out in ethanol-
water or methanol-water, while sodium, lithium or
potassium hidroxide is used as a base.

Another example of reaction of interconversion of
a ccmpound of formula (I) in another compound of formula
(I} consists 1in the esterification of a compound of
formula (I) in which R? is hydrogen, to yield another
compound of formula (I} in which R® is an alkyl C,-C, or
phenyl radical, by the conventional methods of
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esterification described in the literature. For example,
by reaction of a compound of formula R¥*-OH with the
compound of formula (I) in which R® is hydrogen, having
previously activated the carboxylic acid with carbonyl
5 diimidazocle, or else having previously converted the
carboxylic acid into an acid chloride by reaction with
thionyl chloride, or else having converted it into mixed
anhydride by reaction with alkyl chloroformiate.

Also object of invention are the compounds of
10 formula (V), (X} and (XI):

(X)
15

o R?
e 8 o QPN
Q-
Ry s OH
(XI)
in which R R?}, R R', R%, X and W have the

meaning defined above. These compounds are useful as
20 intermediates for making the compounds of formula (I) of
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this invention.

Described bhelow are some of the procedures for
making the intermediates used for preparing the compounds
5 of formula (I).

The compounds of formula (V), (X) and (XI) can be
obtained in accordance with schemes 1A and 1B.

10 Thus, the compounds of formula (VvV} c¢an be
obtained:
a. by reaction of a compound of formula (II) or of
formula (XII) with a compound of formula (XIII):

15 R*..R* 0
%8 B nw-C)-n"o
dm . ‘—S
N Y HaN
R1
{XIX) (XIII)
20

The reaction can be carried out under the
conditions described above for the reaction of a compound
of formula (II) with a compound of formula {III):;

b. by catalytic reduction of a product of formula

25 (X} or by reduction of the azide group chemically with
triphenylphosphine, etc.

The compounds of formula (X) can in their turn be
obtained:
k [¢ a. by reaction of a compound of formula (XII) or
of formula (II) with a compound of formula (XIV):



&

WO 03002360 PCT/IBO2N2408
n

2
H-W-@-N 0
R Ny
{XIV}

The reaction can be carried out under the
5 conditions described above for the reaction of a compound
of formula (II) with a compound of formula (III};

b. from a compound of formula (XI) by conversion
of the hydroxyl group into a good leaving group, such as
mesylate, tosilate or halogen and subsequent reaction with

10 sodium azide.

The compounds of formula (XI) can in their turn be
obtained:
a.- by reaction of a compound of formula (XII) or
15 of formula (II) with a compound of formula (XV}:

The reaction can be carried out wunder the

conditions described above for the reaction of a compound
20 of formula (II) with a compound of formula (III);

b.- by reaction of a compound of formula (IV) with
(R)-glycidil butirate. The reaction 1is carried out in an
aprotic solvent such as N,N-dimethylformamide, THF,
preferably THF, at low temperature, preferably at -68°C,

25 and in the presence of a base such as n-butyllithium,
lithium tert-butoxide, LDA, preferably in n-butyllithium.
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Utilisation of the compounds of formula (XII) to
obtain the three foregoing intermediates requires an
additional atep of hydrolysis of the boron chelate, as
indicated in schemes 1A and 1B, which step is carried out
under the conditions described above for hydrolysis of the
compound of formula (IX).

The compounds of formula (VIII} can be obtained by
reaction of a compound of formula (XI) with aryl or methyl
sulphonyl «chloride, substituted or not substituted,
preferably with mesyl .chloride or p-toluenesulphonyl
chloride, in an aprotic solvent, such as methylene
chloride, and in the presence of an organic base, such as
triethylamine.

The compounds of formula (IX) can be obtained by
reaction of a compound of formula (XII} with a compound of
formula (IIY). The reaction can be carried out under the
conditions described above for the reaction of a compound
of formula (II) with a compound of formula (III).

The products of formula (II) and of formula (XIX)
are obtained according to the methods described in the
literature. This products have been used as intermediates
in the synthesis of quinolones and similar with
antibacterial activity such as cyprofloxacin, ofloxacin,
moxyfloxacin, norfloxacin, tosufloxacin, etc. (See patents
WO 8807993, WO 8807998, WO 9006922, JP 59122470. JP
58029789, EP 0351889).

The compounds of formula (IIX), (XIII), (XIV}) and
(XV) can be obtained in accordance with scheme 2.

rcs
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Thus, the compounds of formula (IIIa), (XIII} and
(XIV) can be obtained from a compound of formula (XVI) by
conversion of the hydroxyl group into an NH;, N3 or NHR’
group, in accordance with reactions well-known to an
expert in organic chemistry.

The compounds of formula (IIIb) can be obtained by
reaction of a compound of formula (XVII) with 2,3-hydroxy-
pent-4-inyl p-toluenesulphonate, under conditions
analogous to those described for the reaction of a
compound of formula (IV) with sald reagent.

The compounds of formula (IIIc} can be obtained by
reaction of a compound of formula (XVI) with isoxazolil-
J-amine, with the amino group suitably protected, for
example with Troc, and prior conversion of the hydroxyl
group into a good leaving group, for example, mesylate,
tosilate, halogen, etc.

The compounds of formula (IV} can be obtained
according to the following scheme:

g2}
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(IV)

The reactions are carried out in suitable solvents,
5 and under convantional conditions. The schemes indicate
the preferred reaction conditions.

The 2,3-hydroxy-pent-4-inyl p-toluenesulphonate is
obtained according to the procedure described in EP
10 1029854A1.

The compounds of formula (VI) and of formula (VII)
are commercial, are extensively described in the
literature or can be prepared by methods analogous to

15 those known 1in the state of the art from products
commerclally available.
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Also object of this invention are compositions

which include a compound of general formula (I), a

pharmaceutically acceptable salt or solvate, or any

geometric isomer, optical iscmer or mixture of isomers

5 thereof in any proportion or polymorph thereof, in a

therapeutically active quantity and a suitable quantity of
at least one pharmacologically acceptable excipient.

The compositions of the invention can be
10 formulated in solid or 1liquid form following the
conventional phamaceutical techniques. The solid
formulations include tablets, capsules, sachets, powders,
suppositories, etc. The exciplients can include diluents,
disintegrators, wetting agents, lubricants, colourants,
15 flavourings or other conventional adjuvants.The typical
solid excipients include, for example, microcrystalline
cellulose, starch, polyvinylpyrrolidone, magnesium
stearate or sodium lauryl sulphate. The liquid
compositions include solutions, suspensions or emulsions.
20 Thay can consist in solutions in water or in water-
propyleneglycol or water-polyethylenglycol systems, also
optionally containing flavourings, colourants, stabilisers
and thickeners,

25 The compositions c¢an be administered orally,
parenterally or topically.

The compounds of formula (I) show activity as
antibacterial agents. Advantageously they possess a broad
30 spectrum of activity against 'gra}n-posit.tve bacteria such
as Staphylococcus, Streptococcus, Enterococcus and the
like, as well as against gram—negative bacteria such as E.
Coli, H. Influenzae, M. catarrahalis, etc., and even
against strains resistant to known antibiotics such as

5
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meticillin, vancomicine, penicillin, etc. They are also
active against anaerobic microorganisms such aa

Bacteroides fragilis. Also object of this invention,

therefore, i1s the use-of a compound of formula (I) for
5 making a pharmaceutical composition for the treatment of

microbial infections, in humans or warm-blooded animals.

Below, and by way of non-restrictive explanation

of the invention, the following examples are set out.

10 EXAMPLES OF SYNTHEBIS

PREPARATION OF INTERMEDIATES
Reference Example No.l:

1= 1 1=-6-fluoro=-7- 2-fluoro=-4-nitro-
phenyl) ~piparazin-1-yl] ~4-oxo-1, 4-dihydro-quinoline-3-
15 car lio acid diace chalate

ooy
I

20 N NN

To 10 g (0.024 mol) of 1-cyclopropyl-7-chloro-6-fluoro-4-

25 oxo-1,4-dihydro-quinoline-3-carboxylic acid diacethoxyboron
chelate (obtained according to WO 8807998) in 150 ml of

acetonitrile are added 5.4 g (0.024 mol) of 1-{2-fluoro-4-

nitro-phenyl)piperazine (obtained according to the method

described by 8.J. Brickner and col. J. Med. Chem. 1996, 39,
30 673-679) and 2 g (0.024 moles) of sodium bicarbonate.

The reaction is heated to reflux for 48 h, It is

concentrated to dryness and the residue is treated with 100

mlL of water and extracted with 3 x 100 ml of

24
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dichloromethane. The organic phase is dried and

concentrated and the residue is chromatographed on milica

gel.

Elution with dichloromethane/ethanol 98/2 yields 6.7 g of
5 the product of the title.

'H-RMN: (CDC13, 200 MHz, dppm)): 9,08 (s,1H); 8,14 {(d, 1H);

8,10-7,94 (s.c., 2H); 7,56 (d, 1H); 7,01 (t,1H); 3,82-3,75

(m, 1H); 3,75-3,50 (m.c., B8H); 2,04 (s, 6H); 1,64-1,30
10 (s.c., 4H}).

Reference Example No.a:s
T-[4- (4-amino-2-fluoro-phenyl)piperasin-1-yl]-1-
cyolopropyl-6-£fluoro-4-aoxo-1, 4-dihydro-quinoline-3-
15 carboxylia acld diacatho: chelats.

20

To 6.7 g (0.011 mol) of the product obtained in the
25 previous example, in 50 ml of dimethylformamide, are added
0.7 g of 10% Pd/C paste and it is placed under hydrogen
acmosphere at 40°C and atmospheric pressure. When Lthe
reaction has finished it is filtered over decalite and the
decalite washed with 20 ml of DMP.
30
The filtrate liquids are poured onto 700 ml of
water and extracted with 3 x 200 ml of dichloromethane.
The organic phase 1is concentrated to dryness and the
residues chromatographed on silica gel.

35
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Elution with dichloromethane-ethanol 95/5 yields
2.6 g of the product of the title as yellow solid.

5 'H-RMN (CDCl3, 200 MHz, &(ppm)): 9,04 (s, 1H);
8,10 (d, 1H); 17,45 (d, .lHl; 6,84 (dd, 1H); 6,44-6,36
(s.c., 2H); 3,79-3,64 {m, 1H):; 3,62-3,56 (s.c., 4H); 3,24-
3,16 (s.c., 4H); 2,05 (s, 6H); 1,80-1,20 (s.a., 2H, NHz);
1,58-1,24 (s.c., 4H).

10 .

Raference Example No.3:
7-[4-(4-benzyloxycarbonylamino-3-£fluoro-phenyl) -piperazin-
l-yl]-1l-cyecl 1-6-fluoro-4-ox0-1,4-dik - line-
3-carboxylic acid.

Fopdo

To 2.62 g (4.58 mmol) of the product obtained in the
previous reference example in 30 ml of THF and 10 ml of
water is added 0.4 g (5 mmol) of sodium bicarbonate.
Onto the previous solution is added dropwise 0.8 g (5
25 mmol) of benzyl chloroformiate and is maintained with
stirring for 48 h. It is concentrated to dryness, 50 ml of
water are added and it is extracted with 3 x 75 ml of
dichloromethane.

20

30 The organic phase is dried and concentrated. The residue
is stirred with 10 ml of dichloromethane for 10 minutes
and the precipitate obtained is filtered.

2 g of the product of the title are obtained thereby.

3¢
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lH-RMN (DMSO, 200 MHz, & (ppm)): 9,84 (s.a., 1H):

8,64 (s, 1H); 7,92 (d, 1H); 7,61 (d, 1H}; 7,50-7,30 (s.c.,

6Hd); 7,22-7,01 (s.c., 2H); 5,18 (s, 2H):; 3,92-3,78 (s.a.,
5 1H); 3,70-3,10 (s.c., BH); 1.42-1.10 {s.c., 4H).

Reference Example No.4:

1-cyclopropyl-6-fluoro-7-{4-[2-fluoro-4-5-(R) -
1l-2-oxo-oxaxolidin-3-yl) -

10 yl}-4-oxo-1,4-di -quinoline-3-car! lic acid.

e e ANNE
0P

20To 2.2 g (3.7 mmol) of the product obtained in the
previous preparation in 60 ml of THF cooled to -78°C im

added dropwise 3 ml (7.14 mmol) of n-butyllithium 2.5 M in
hexane.

25 The reaction is maintained at -78°C for 1 h and then 0.51

g (3.57 mmol) of (R)-glycidil butirate diesolved in 10 ml
of THF are added.

It is allowed to reach room temperature and stirred thus
30 for 16 h.

20 ml of saturated solution of ammonium chloride is added
and it is concentrated until the THF is removed. 50 ml of

2
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10

15

20

water are added and this is extracted with 3 x 100 ml of
dichloromethane-ethanol (90/10).

The organic phase i1s dried and concentrated. The residue
ils chromatographed on silica gel. Elution with
dichloromethane-ethanol (90/10) vyields 0.5 g of the
product of the title.

1H-RMN (DMSO-dg, 200 MHz, B (ppm)): 8,70 (s, 1H);
7,96 (d, 1H); 7,70-7,36 (s.c., 3H); 7,30-7,10 (s.c., 2H);
5,20-5,10 (s.a., 1H); 4,08-4,64 (m, 1H); 4,20~4,04 (m, 1H);
3,92-3,14 (s.c., 11lH); 1,43-1,16 (s.c., 4H).

Refarsnce Example No.5:
7-{4-[4-(5-(R) ~-azidomethy]l -1-ox0-oxazolidin-3-yl)-2-

fluoro-phenyl] -piperazin-l-yl}-1- lopx 1-6-fluocro-4-
oxo-~1,4-dihydro-quinoline-3-carbexylic acid

TFop,

To 0.5 g (0.92 mmol) of the product obtained in the
previous preparation in 10 ml of dry dichloromethane is

Method 1:

25 added 2.6 ml of triethylamine and it is then cooled to

0°C. 1.4 ml of methanesulphonyl chloride is added and this
is then stirred at 0°C for 1 h.

23



,t(a/

WO 03/002560 PCT/IB02A2408

10

15

20

25

30

It is poured onto water-ice(30 ml/20 g) saturated with
godium bicarbonate and the organic phase is decanted. It
is dried on sodium sulphate, filtered and concentrated.

To the residue is added 10 ml of dimethylformamide and
1.17 g of sodium azide. This is heated to 75°C and stirred
at this temperature for 16 h.

It is poured onto 100 ml of water and extracted with 3 x
100 ml of ethyl acetate. The organic phase is dried and
concentrated and the residue is chromatographed on silica
gel. Elution with dichloromethane-ethanol (90/10) yields
40 mg of the product of the title.

Method 2:

To 1.5 g (4.7 mmol) of S-(R)-azidomethyl-3-(3-fluoro-4-
piperazin-1-yl-phenyl}-oxazolidin-2-one (Reference Example
No.19) and 1.9 g (4.7 mmol) of acid 1-cyclopropyl-7-
chloro-6-£fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic
acid diacethoxyboron chelate (obtained according to WO
8807998) in 60 ml of acetonitrile is added 0.4 g (4.7
mmol) of sodium bicarbonate and this is heated to reflux
for 48 h.

It is concentrated to dryness and the residue is treated
with 100 ml of water and extracted with 3 x 100 ml of
CH,Cl,. The organic phase is dried and concentrated and the
residue is chromatographed on silica gel.

Elution with CH,Cl,/EtOH 95/5 yields 1.1 g of the product
of the title as diacetoxiboron chelate.

29
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The 1.1 g thus obtained is dissolved in a mixture of 28 ml

of water, 28 ml of acetonitrile and 8 ml of sodium

hidroxide 1N. This is stirred at room temperature for 3 h,

the acetonitrile is concentrated and 8 ml of hydrochloric
5 acid 1N is added. .

The precipitated solid is filtered, yielding 0.6 g of

product identical to that obtained by methed 1.

5-RMN  (CDCl;, 200 MHz, 8 (ppm)): 8,79 (s, 1H);

10 8,01 (d, 1H); 7,54-7,24 (s.c., 2H); 7,16-6,90 (s.c., 2H);

4,83-4,70 (m, 1H); 4,42-4,34 (m, 1H); 4,10-3,20 (s.c.,
12H); 1.44-1.12 (s.c., 4H)

Raference Example No.6:
15 3(R,B8)-[({2-fluoro-4-nitro-phenyl) -mathylamino] -
rolidine-1-acarb lic agid tert-butyl ester

O

20 CHy F
To 7 g (0.0375 mol) of 3(R,S)-methylamino-pyrrolidine-1-
carboxylic acid tert-butyl ester and 4.11 ml (0.0375 mol)
of 3.4-difluoronitrchbenzene in 80 ml of DMF is added 3.15

g of sodium bicarbonate and this is heated at 45°C for 16
25 h.

It is poured onto 800 ml of water and extracted with 3 x
300 ml of AcOEt. The organic phase is dried and

concentrated and the residue is chromatographed on silica
30 gel.

Elution with dichloromethane-ethanol 95/5 yields 7.9 g of
the product of the title.
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l14-RMN (CDCl;, 200 MHz, 8 (ppm)): 6,00-7,88 (s.c,

2H); 6,88 (dd, 1H); 4,45-4,30 (m, 1H); 3,75-3,50 (s.a.,

4H); 3,45-3,25 (s.c, 4H); 2,95 (s, 3H); 2,18-2,07 (m,
5 2H); 1.49 (s, 9H).

Refersnce Example No.7:
3( R, 8)-[(2-fluoro-4-nitro-phenyl)-methyl-amino}-azepan-
1- carboxylia acid tert-butyl asster.

" Do

CHy F
Following the previous procedure and using 3(R,S)-
15 methylamino-azepan-l-carboxylic acid tert-butyl ester, the
product of the title is obtained. .

ly-RMN (CDCly, 200 MHz, & (ppm)): 8,10-7,80 ({(m,
2H}; 6,90 (dt, 1H); 4,05-3,10 {(m, 5H)}; 2,94 {(m, 3H}); 1.50
20 and 1.41 (s, 9H); 1.20-2,10 (m, 6H).

Referenca Examplae No.8:

4- (¢-Benzyloxycarbonylamino-phenyl) -piperazin-1-
carboxylic acid tert-butyl estear.

JO

T
30

To 72.7 g (0.236 mol) of 4-(4-nitro-phenyl)-piperazin-1i-
carboxylic acid tert-butyl ester (WO 9725323), in 600 ml
of THF and 125 ml of water is added 7.27 g of 10% Pd/C

A
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paste and it is placed under atmosphere of hydrogen at

atmospheric pressure and room temperature.

when reduction of the nitro group has been completed

(thin-layer chromatography eluted with heptane/AcOEt 1/1),
521 g (0.25 mol) of sodium bicarbonate and 40.2 g (0.236

mol} of benzyl chloroformiate are added at 0°C.

It ie shaken for 30 min at 0°C and filtered over decalite.
The decalite is washed with 300 ml of THF and the filtrate
10 liquids are concentrated until the THF has been removed.

200 ml of water is added and 3 x 200 ml of dichloromethane
is extracted. The organic phase is dried and concentrated
and the residue is chromatographed on silica gel.

15

Elution with heptane/AcOEt yielde 69.8 g (72%) of the
product of the title.

20 lH-RMN (CDCl,;, 200 MHz, 8 (ppm)): 7,42-7,24 (s.c.,
TH); 6,86 {(d.2H): 6,64 (s.a., 1lH); 5,18 (s, 2H); 4,60-4,50
(s.c., 4H); 3,10-3,00 (s.c., 4B); 1.46 (s, 9H).

Using the procedure deacribed above the following products
25 are obtained:

Refarenca Example No.9:

(R, 2] ) - [ (4-benzyloxycarbonylamino-2-£fluoro-phenyl) -
methyl-amino] -pyrrolidine-1- carboxylic acid tert-butyl
30 ester.
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BOGNQ ‘;ro\@
N 0
CHy F
14-RMN (CDCl;, 200 MHz, § (ppm)): 7,42-7,26 {s.c.
6H); 7,01-6,92 (s.c., 3H, 2H aromatic + NH); 5,19 (s, 2H);
3,86-3,65 (m, 1lH); 3,60-3,36 (s.c., 3H); 3,36-3,12 (s.c.,
2H); 2,71 (s, 3H); 2,10~-1.75 (s.c., 2H); 1.42 (s, 9H),
10
Rafersnce Example No.l1l0:
(R, 8) - [ (4-benxyloxycarbonylamino-2-£fluoro-phenyl) -
methyl-amino] -asepan-l-carboxylic acid tert-butyl ester.

L2070

CHy F

15

20
4-RMN  (CDCl;, 200 MHz, & (ppm)): 7,60-7,20 (m,
SH); 7,20-6,80 {m, 3H); 3,95-2,90 (m, S5H):; 2,71 (s, 3H);
1.45 and 1.37 {a, 9R); 1.05-2,00 (m, 6H).

25 Rafersnca Example No.ll:
4-[4-(5-(R)- thyl-3-oxo-oxazolidin-3-yl 1] -
iparazxin-l-caxr lic acid tert-butyl esater.

30 | q’:jS_-fm
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Following a procedure analogous to that of Reference
Example No.4 and using 69.2 g (0.165 mol) of the product
obtained in Reference Example No.B, 44.4 g (70%) of the
product of the title is obtained.

9 'H-RMN (CDCl;, 200 MHz, & (ppm)): 7,42 (d, 2H):
6,92 (d, 2H): 4,80-4,64 (s.c., 1H); 4,02-3,90 (s.c., 3H);
3,80-3,64 (m, 1H); 3,62-3,72 (s.c., 4H); 3,14-3,04 (s.c.,
4H); 2,77 (t, 1H, OH); 1.45 (s, 9H).

10 As in the previous preparation, and following the
procedure described in Reference Example No.4, the
following products are cbtained:

Reference Example No.l1l2:
15 3-(R, 8) -{[2-fluoro-4-(5- (R) -hydroxymethyl-2-oxo-
oxazolidin-3-yl) -phenyl] -methyl-amino}-pyrrolidine-1-
car lic acid tert-butyl estex.

20

25

'H-RMN (CDCl,, 200 MHz, & (ppm)}: 7,41 (dd, 1H);

7,14-7,00 (s.c., 2H); 4,80-4,64 (m, 1H); 4,02-3,64 (s.c.,

5H); 3,62-3,40 (a.c., 2H); 3,38-3,18 (s.c., 2H); 2,78

30 (s.a., 1H, OH); 2,70 (s, 3H); 2,06-1.80 (s.c., 2H}; 1.42
(s, 9H).
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Raference Example No.l13:
3- (R, B)-{[2-fluoro-4-(5- (R) -hydroxymetbyl -2 -oxo-
oxazolidin-3-yl) - 1] -methyl -amino}-azepan-1-carboxylic
acid tert-butyl estex.

%o on
0,0

lu-RMN (CDC1l;, 200 MHz, & (ppm}}: 7,95 (m, 1H);
7,40 (dd, 1H); 7,10 (m, 1H): 4,75 {(m, 1H); ¢,10-3,00 {m,
9H); 2,73 and 2,76 (s, 3H); 1.39 and 1.46 (s, 9H); 1.20-
2,00 {m, G6H).
15

5

10

Following the procedure described in method 1 of
Reference Example No.5 and using respectively the products
obtained in reference examples 11 to 13, the following
products are obtained:
20

Rafersnce Example No.1l4d:
¢-[4-(5-(R) ~axidomathyl -2 -oxo-oxasolidin-3-yl) -

iperazin-l-car lic acid tert-butyl esterx.

u@ug N‘Q—N’

'H-RMN (DMSO-d¢, 200 MHz, 8 (ppm)): 7,44 (d, 2H):
7.02 (d, 2H); 4,96-4,84 (m, 1H); 4,17 (t, 1H); 3,84-3,62
{(s.c., 2H); 3,56-3,30 (s.c., 5H); 3,17-3,04 (s.c., 4H):
1.42 (s, 9H).

25

30
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Refoerence Example No.l5:

3-(R, 8)-{[4-(5-(R)-axidomathyl-2-ox0-oxazolidin-3-yl)-2-
fluoro-phenyl] -methyl -amino}-pyrrolidine-1-carboxylic acid
tert-butyl ester.

5

B°°"D~N'©/ N&m

10 CH, F

l1H-RMN (CDCli, 200 MHz, & (ppm)): 7,41 (dd, 1H);

7,16-7,01 (s.c., 2H); 4,86-4,72 (m, 1H); 4,06 (t, 1H);

15 3,95-3,40 (s.c., 6H); 3,38-3,17 (s.c., 2H); 2,73 (s, 3H);
2,10-1.73 (s.c., 2H): 1.45 (s, SH).

Reference Example No.l16:
3-(R, 8)-{[4-(5(R)-asidomsthyl-2-oxo-oxasolidin-3-yl)-2-
20 fluoro-pheayl)] -methyl-amino}-asepan-1-carboxylic acid
tert-butyl ester.

- 00%,

CHy F

14-RMN (CDClj, 200 MHz, & (ppm)): 7,35 (m, 1H):

30 7,20-6,80 (m, 2H): 4,75 (m, 1H); 4,05 (t, 1H):; 3,95-3,00

(m, 8H): 2,74 (m, 3H); 2,00-1.00 (m, 6H); 1.46 and 1.39
(s, 9H).

w(ﬁ/ 4
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Reference Example No.l7:
4- [2-Fluoro-4-(5- (R) -{ [iscxaxol-3-yl-(2,3,3-trichloro-
at arbonyl) -amino) -mathyl }-1-oxo-oxasolidin-3-yl) -
1] -piperasin-1-carboxylic acid tert-butyl aster.

Y3
10 M@g

3.4 g (13 mmol ) of 3-(2,2,2-
trichloroethoxycarbonylamino)-isoxazol (prepared according
15 to WO 0021960) is dissolved in 100 ml of DMF, and 536 mg
(14.3 mmol) of sodium hydride (60% paste) is added in
portions and stirred for 30 minutes. 6 g (12.7 mmol} of 4-
{2-Fluoro-4-[2-ox0-5- (R} - {toluene-4-sulphonylxymethyl) -
oxazolidin-3-yl] -phenyl}-piperazine-l-carboxylic acid
20 tert-butyl ester (obtained according to US 5547950} is
then added dissolved in 30 ml of DMF.

The reaction is heated to 90°C for 20 h. It is

allowed to cool and is poured onto 500 ml of water. It is

25 extracted with 3x250 ml of a 4/1 mixture of toluena/ethyl

acetate. The organic phase 1is dried and concentrated and
the residue is chromatographed on silica gel.

Elution with Heptane/Ethyl acetate 7/3 yields 2.5
30 g of the product of the title.

'H-RMN  (CDCl,, 200 MHz, & (ppm)): 8,34 (d, 1H);
7,45 (dd, 1H); 7,12 (m, 1H); 6,95 (m, 2H); 5,15 (m,1lH);

A%
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4,90 (m, 2H); 4,50 (dd, 1lH): 4,25 (dd, 1H); 4,13 (t, 1lH);
3,85 (dd, 1H); 3,60 (m, 4H); 3,00 {(m, 4H); 1.49 (s, 9H).

Rafersnca Example No.l8:
] 3= (3-Fluoro-4-piperazin-1l-yl 1) -5-(R) -
h thyl-oxazxolidin-2-one

13
Y

WN._J F

To 5 g (0.0126 mol}) of 4-[2-fluoro-4-(5-(R)~-
15 hydroxymethyl-2-oxo-oxazolidin-3-yl)-phenyl]-piperazin-1-
carboxylic acid tert-butyl ester (obtained according to US
5547950) in 100 ml of ethanol is added 2.6 g (0.0139 mol)
of para-toluenesulphonic acid and this is heated to reflux
for 16 h. It is concentrated to dryness and the residue is
20 chromatographed on silica gel (80 g} to the upper part of
which alumina (20 g) is added.

Elution with dichloromethane/ethanol /ammonium

hydroxide (90/10/1%) yields 1.6 g of the product of the
25 title.

'H-RMN (CDCly, 200 MHz, 8 (ppm)): 7,50 (d.d., 1H):;
7,24-7,00 (s.c, 2H); 4,70 (m, 1H); 4,04 (t, 1H); 3,82-3,42
(s.c, 3H); 2,86 (s.a, BH).

30
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Reference Example No.l9:

HN N

To 5 g (0.011 mol) "of 4-[4-(5-(R)-azidomethyl-2-oxo-
oxazolidin-3-yl) -phenyl) -piperazin-l1-carboxylic acid tert-
butyl ester (obtained according to US 5547950) in 100 ml
of ethanol 1s added 2.4 g (0.013 wmol) of p-
toluenesulphonic acid.

It is heated to reflux for 16 h. Once the reaction has
ended it is concentrated to dryness and the reasidues pass
through a column of silica gel (100 g) containing 25 g of
alumina in the upper part.

Elution with dichloromethane/ethanol/ammonium hydroxide
{80/20/1%) yields 3.5 g of the product of the title.

H-RMN (CDCl;, 200 MHz, & (ppm}): 7,42 ({dd, 1H):
7,10 {(dd, 1H); 6,94 (t, 1H); 4,04-4,76 (m, 1H); 4,05 (t,
1H); 3,83-3,50 (s.c, 3H); 3,03 (s, 3H).
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Referance Example No,20:
4-{4-5-(8) - (acatylamino-methyl) -2-oxo-oxaxolidin-3-yl] -
anyl}-piperazin-1-cay lic acld tert-butyl ester.

' Njio
B,”(_“hfﬂ::r'L_{\-NH
10 b ~°

To 40 g (0.0668 mol) of the product of Reference Example
No.14 in 1,000 ml of ethyl acetate is added 4 g of 10%
Pd/C paste and it is placed under atmosphere of hydrogen
15 at atmospheric pressure and room temperature. When
reduction of the azide group has finished (thin-layer
chromatography), it is coocled to 0°C and 8.4 ml {0.103
mol) of pyridine and 13.4 ml (0.103 mol) of acetic
anhydride are added.
20 .
It is stirred at 0°C for 30 min and then for 16 h at room
temperature. It is filtered over decalite and the
filtration liquids are concentrated to dryness.

25 The residue is chromatographed on silica gel. Elution with
dichloromethane/ethancl 95/5 yields 27 g (97%) of the
product of the title.

lH-RMN (DMSO, 200 MHz, & (ppm)): 8,30 (t, 1H, NH);

30 7,41 (d, 2H); 7,00 (d, 2K): 4,80-4,60 (m, 1H); 4,10 (t,

1H); 3,72 (t, 1H); 3,55-3,38 (s.c., 6H): 3,15-3,03 {(s.c.,
4H); 1.B3 ({8, 3H); 1.42 (s, 9H).
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Following the procedure described above and ueing the
products of reference examples No. 15 and No. 16, the
following products are obtained:

5 Reference Example No.21.
3-(R, 8)-({4-5-(8) - (acetylamino-msthyl) -2-oxo-oxazolidin-
3-yl] -2-fluoro-phenyll}-methyl-amino) -pyrrolidine-1-
carboxylic acid tert-butyl ester.

eWe é()ﬂ

CHy F

10

15
H-RMN (CDCl,, 200 MHz, & (ppm)): 7,41 (dd, 1H):
7,10-7,00 (s.c., 2H); 6,61 (t, 1H, NH); 4,82-4,70 (m, 1H);
4,02 (t, 1H):; 3,97-3,40 (s.c., 6H); 3,40-3,18 (s.c., 2H);
2,75 (s, 3H); 2,10-1.80 (s.c., 2H); 1.42 (s, 9H).
20
Raference Example No.22.

3-(B, 8)-{{4-[5-(8)-(acetylamino-methyl)-2-oxco-oxaxolidin-

agld tert-butyl ester.

25

wd L,

30 CHy F Vo

l4-RMN (CDCl;, 200 MHz, & (ppm)): 7,35 (dd, 1K);
7,15-6,85 (m, 2H); 6,45 (m, 1H): 4,75 (m, 1lH):; 4,01 (t,

S
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1H); 3,90-3,00 {(m, 8H); 2,76 and 2,23 (s, 3H):; 2,03 (s,
3H); 1,46 and 1,39 (s, 9H); 2,00-1,10 (m, 6H}.

Raferenca Exmmple ﬂ;.ZS.
S5 4-[4-(5-(8) -aminomethyl-2-cxo-oxagzolidin-3-yl) -2-fluoro-
enyl] -piperazin-l1-carboxylic tert-butyl ester.

0
A
N
o ~O
BocN N I NH,

To 30 ¢ (0.071 mol) of 4-[4-(5-(R)-azidomethyl-2-
15 oxo-oxazolidin-3-yl)-phenyl]l-piperazin-l-carboxylic acid
tert-butyl eater (obtained according to US 5547950) in 300
ml of ethanol is added 3 g of 10% Pd/C paste and it is
placed under atmosphere of hydrogen at atmospheric
pressure and room temperature. Whe the reaction has
20 finished (thin-layer chromatography eluted with
dichloromethane-ethanol 95/5) it is filtered over decalite
and the decalite washed with 50 ml of ethanol.

The filtering liquids are concentrated to dryness
25 and the residue is chromatographed on silica gel.

Elution with dichloromethane/ethanol/ammonium
hydroxide 90/10/1% yields 14 g {50%) of the product of the
title.

30

4-RMN (CDCl,, 200 MHz, & (ppm)): 7,47 (dd, 1H);
7,13 (dd, 1H); 6,94 (t, 1H); 4,75-4,60 (m, 1H); 4,01 (t,
1H):; 3,82 (dd, 1lH); 3,62-3,51 (s.c., 4H); 3,20-2,90 {(s.c.,
6H); 1.50 (s, 9H); 1.40 (s.a., 2H, NHj3).
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Referencs Example Ho.24.
4-{2-fluoro-4-[5- (R) - (1- (R, 8) -hydroxy-prop~2-inyl) -2-oxo-
oxazolidin-3-yl] -phenyl}-piperazin-l-carb lic acid tert-

butyl esterx.
3

0
A
MDN'@/ ":S—c-cu

To 2.4 g (32.2 mmol) of tert-butanol in 30 ml of dry
tetrahydrofuran, cooled to -10°C, is added 9.2 ml (23
mmol) of n-Buli (2.5 M in hexane).

10

151t 1is stirred for 30 min and allowed to reach a
temperature of 0°C. 4.49 g (10 mwol) of 4-(4-
benzyloxycarbonylamino-2-fluoro-phenyl) -piperazin-1-
carboxylic acid tert-butyl easter (obtained according to US
§547950} is then added, dissclved in 10 mwl of dry

20 dimethylformamide.

After stirring for 10 wmin at 0°C, 3.4 g (12.5 mmol) of

2,3-hydroxy-pent-4-inyl p-toluenesulphonate {(ocbtained

according to EP 1029854 Al) dissolved in 5 ml of DMF is
25 than added dropwise.

It is allowed to reach room temperature and stirred for 16
h. It is poured onto 200 ml of msaturated solution of
sodium bicarbonate and extracted with 3 x 150 ml of ethyl

30 acetate. The organic extracte are washed with 150 ml of
water. The organic phase 1a dried and concentrated and the
regidue is chromatographed on silica gel.
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Elution with ethyl acetate/heptane 1/1 yields 2.6 g (62%)
of the product of the title.

4-RMN (CDCly, 200 MHz, & (ppm))}: 7,45 ({(dd, 1H);

57,15 (m, 1H); 6,95 (t, lH); 4,75 (m, 2H); 4,30-2,90 (m,

3H); 3,60 (m, 4H); 3,00 (m, 4H); 2,53 (d, 1H); 1.48 (s,
9H) .

Following the procedure described in reference

10 examples 18 and 19 and using respectively the compounds

obtained in reference examples 17 and 20 to 24 the
following products are obtained:

Raference Example No.25.

15 {3-(3-Fluoro-4-piperaxzin-l1-yl- 1l) -2-oxo-oxaxzolidin-5-
lmathyl] -isoxazol-3-yl-oarbamate of 2,2,2-trichloro-
ethyl
c

)
ol

Q?—O N N"O
N o

5

25 N _J F

20

'H-RMN {CDCly, 200 MHz, & (ppm}): 8,34 (d, 1H):

7,42 (dd, 1H); 7,10 (dd, 1H); 6,95 (m, 2H): 5,15 (m, 1H);

4,95 (m, 2H); 4,52 (dd, 1H); 4,25 (dd, 1H); 4,12 (t, 1H);
30 3,80 (dd, 1H); 3,12 (m, BH).
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Refarance Exampls No.26.
N- [2-ox0-3-(4-piperasin-1-yl-phenyl) -oxazolidin-5-(8) -

ylmethyl] acetamide.
3 (o}
o
HNhN \—&NH
/ )=o
10

lH-RMN (DMSO-d¢, 200 MHz, 8 (ppm)): 8,30 (t, 1H,
NH); 7,41 (dd, 2H); 7,00 (dd, 2H): 4,80-4,60 (m, 1lH); 4,06
{t, 1H); 3,71 (dd, 1H); 3,42 (t, 2H); 3,30-3,10 (s.c.,
BH); 1.82 (s, 3H).

15

Reference Example No.27.
N-{3(R,B) - [3-fluoro-4- {methyl-pyrrolidine-3-yl-amino) -
phenyl] -2-oxo-oxazolidin-5-(8) -ylmethyl}-acetamide.

o
QJCE:F *";;o

4-RMN (CDC1ly, 200 MHz, & (ppm)): 7,39 (dd, 1H):

7,10-6,97 (s.c., 2H); 6,49 (t, 1H, NH); 4,63-4,70 (m ,

1H); 4,02 (t, 1H); 3,90-3,60 (s.c., 4H); 3,13-2,B0 (s.c.,
30 4H); 2,72 (s, 3H)}; 2,02 (a, 3H); 2,00-1.65 (s.c., 2H).

20

25

55
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Refersnce Ixample No.28.
N-{3(R,8) - [4- (axepan-3-yl-mathyl-amino) -3-£fluoro-phenyl] -
2-oxo-oxaxolidin-5-(8) -ylmethyl}-acetamide.

10
'H-RMN (CDCly, 200 MHz, & (ppm)): 7,35 (dd, 1H):
7,05 (m, 1H); 6,90 (t, 1H); 6,75 (t, 1K, NH); 4,75 (m,
1H); 4,00 (t, 1H}; 3,90-3,30 (m, 4H); 3,20-2,60 (m, 4H);
2,72 (s, 3H); 2,30 (s.a., 1H); 2,02 {(s, 3H); 1.90-1.00 (m,
15 6H) .

Rafersnce Example No.29.
p-tolusnesulphate of 5-(8) -aminomathyl-3-{3-fluoro-4-
plperazin-l-yl-phenyl) -oxaxolidin-2-cne.

Y

CH,

25 Hﬁ::y F

l1H-RMN (DMSO-dg, 200 MHz, & (ppm)): 7,56 {(dd, 1H):

7,50 (d, 2H); 7,22-7,06 (s.c., 4H); 4,90-4,74 (m, 1H):

4,14 (t, 1H); 3,84-3,76 (m, 1H); 3,25-3,05 (s.c., 1O0H):
30 2,26 (s, 3H).
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Reference Example No.30.
3-(3-fluoro-4-piparaxzin-1-yl- 1) -5=-(R)-{1-(R,B) -
hydroxy-prop-2-inyl) -oxazolidin-2-one.

5
)
N\_g
O
Hi
U F OH
1H-RMN (DMSO-dg, 200 MHz, 8 (ppm)): 7,50 {m, 1H):
7,20 {m, 1H); 7,03 (m, 1H); 6,15 (s.a., 1H); 4,70 (m, 1H);
4,52 (m, 1H); 4,10 (t, 1H); 3,85 (m, 1H); 3,25 (m, 1H):

3,23 (s.a., 1H).
15

10

Referenca Examples No,31l:
7-(4-{-[5-(8) - (acetylamino-methyl).-2-oxoc-oxazolidin-3-y1] -
2-fluoro-phenyl}-piperazin-1-yl) -1-cyclopropyl-6-£luoro-4-
oxo-1,4-dih inoline-3-carboxylic acid diace ron
20 chelate.

25 Nio
\—&NH
F J°

To 1 g (3 mmol}) of N-[3-(3-Fluoro-4-piperazin-1l-yl-
phenyl) -2-oxo-oxazolidin-5- (S) -ylmethyl] -acetamide

(obtained according to U8 5547950} in 30 wl .of
acetonitrile are added 1.22 g of 7-chloro-l1-cyclopropyl-6-
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fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
diacethoxyboron chelate (obtained according to WO 8807998)
and 0.43 ml (3 mmol) of triethylamine.

5 The reaction 18 heated to reflux for 16 h. It is
concentrated to dryness and the residue is chromatographed
on silica gel.

Elution with dichloromethane/ethanol 90/10 ylelds 0.8 g of
10 the product of the title.

'H-RMN (CDCly, 200 MHz, 8§ (ppm)): 9,04 (s, 1H):

" 8,10 (d, 1H):; 17,56-7,44 (s.c., 2H); 7,08 (dd, 1H); 6,97

(t, 1H): 6,38 (r, 1H, NH); 4,82-4,68 (m, 1R); 4,01 (t,

15 1H):; 3,90-3,56 (s.c., BH}; 3,30-3,20 (s.a., 4H); 2,04 (s,
6H); 2,02 (s, 3H):; 1.90-1.20 (s.c., 2H).

Raference Example No.32.
7-[3-(R,8) - ({4-[5-(8) - (acetylamino-methyl) -2-oxo-

20 oxaxolidin-3-yl] -2-£fluoro- 1}-mathylamino) -ax -1-
1) -1-eyolopr l-6-fluoro-4-oxo-1,4-dih -guinoline-3-
card lic acld diace ron chalate.
25
AdlBANh
(o iy o

. ARG ‘.

Following the procedure of the previous example and using
the product obtained in Reference Example No. 28, the
product of the title ia obtained.

=¥
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'H-RMN (DSMO-dg, 200 MHz, 8 (ppm)): 8,94 (s, 1H);
8,30 (t, 1H); 7,90 (d, 1lH); 7,60-7,40 (m, 2H); 7,30-7,10
(m, 2H); 4,75 (m, 1H); 4,30-3,40 (m, 10H); 2,80 (s, 3H);
2,10-1.05 (m, 10H); 1.93 (s, 6H); 1.88 (s, 3H).
5
Referenca Example No.33.

7-{4-[4-(5-(8) ~-aminomathyl-2-ox0-oxagolidin-3-yl)-2-

fluoro- 1] -piperazin-1l-yl}-1l-cycl 1l-6-fluoro-4-
oxo0-1,4-dihydro-quinoline-3-carboxylic acid
10 diacethoxyboron chslate.
Aoo.B,OAc o
o %o NJLO

15 i [
F
o*
OO
N s/
A F
20 Pollowing the procedure described in Reference Example No.
31 and using the product cbtained in Reference Example No.

‘29 and using 2 equivalents of triethylamine instead of
only one equivalent, the product of the title is obtained.

25 14-RMN (DSMO-dg, 200 MHz, & (ppm}): 9,03 (s, 1H):
8,04 (d, 1H); 7,82 (d, 1H); 7,59 (dd, 1H); 7,24 (dd, 1H);
7,17 (t, 1H); 4,70-4,56 (m, 1H); 4,14 {(s.a., lH); 4,08 (t,
1H); 3,84 (dd, 1H); 3,64 (s.a., 4H); 3,23 (s.a., 4H);
2,90-2,70 (s.c., 2H); 2,20 (s.a., 2H, NH2); 1.90 (s, 6H);

30 1.50-1.20 (s.c., 4H).
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Referance Example No.34.
7-(4-§{5-[5-(8) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
1)}-piperazin-l-yl) -1l-ethyl-§, 8-difluoro-
4-ox0-1,4-dihydro-quinoline-3-carboxylic acid boron
5 difluoride chelate.

10

Following a procedure analogous to that described in
15 Reference Example No. 31 and using 1l-ethyl-6,7,8-
trifluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
boron difluoride chelate (obtained according to WO
8807998) the product of the title is obtained.
'H-RMN (DSMO-ds, 200 MHz, 8 (ppm)): 9,44 (s, 1H);
20 8,27 (t, 1H, NH); 8,09 (d, 1H): 7,54 (dd, 1H); 7,30-7,06
(a.c., 2H}; 5,00-4,60 (s.c., 3H): 4,10 (t, 1H); 3,80-2,95
(s.c., 11H); 1.85 (s, 3H); 1.55 (t, 3H).

Reference Example No.35.
'25 7-(4-{4-[5- (8) - (acetylamino-mathyl) -2-oxo-oxazolidin-3-
=l-athyl-6-fluoxo-4-

oxo-1,4-di ~quinoline-3-carb lie acid boron
difluoride chelate.
F‘B'F
10 o0
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Following a procedure analogous to that described in

Reference Example No. 31 and using 7-chloro-l-ethyl-6-

fluoro-4-oxo-1,4-dihydro-quinocline-3-carboxylic acid boron

difluoride chelate (obtained according to JP 59122470) the
5 product of the title is obtained.

l4-RMN (DSMO-dg, 200 MHz, & (ppm)): 9,42 (s, 1H};

8,30 (t, 1H, NH); 8,17 (d, 1H); 7,60-7,40 (s.c., 2H);

7,25-7,05% (s.c., 2H): 4,90 {c, 2H); 4,80-4,60 (m, 1H);

10 4,14 (t, 1H); 3,90-2,90 (s.c., 1lH); 1.84 (s, 3H); 1.52
(t, 3H).

Rafaerence Exampla ¥o.36.

=2-0x0-oxazolidin-3-

15 yl1] - 1} -piperasin-1-yl) -8-fluozro-3-mathyl-6-ox0-2,3-

dihydro-5H-1-oxa-3-aza-phenalen-5-carboxylic acid borom
difluoride chealate.

Using 8,9-difluoro-3-methyl-6-oxo-2,3-dihydro-6H-1-oxa-3a-
aza-phenalen-5-carboxylic acid boron difluoride chelate

20 {(obtained according to JP 58029789) and following a
procedure analogous to that deacribed in Reference Example
No.31 the product of the title is obtained.

‘H-RMN (DSMO-ds, 200 MHz, & (ppm)): 9,44 (s, 1H):

258,30 (t, 1H, NH); 7,84 (d, 1H): 7,43 (4, 2H); 7,05 (d,

2H); 5,30-5,10 (m, 1H); 4,80-4,30 (s.c., 3H); 4,10 (t,
1H); 3,80-3,15 (s.c., 11H); 1.84 (s, 3H); 1.58 (d, 3H).
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Reference Example No.37.
9-[3-{{4-[5-(8) - (acetylamino-methyl) -2-oxo-oxazolidin-3-

1] -2-£luor enyl}-me 1-amino) - rolidone-1-yl] -8-
fluoro-3-methyl-6-ox0-2,3-dihydro-6H-1-oxa-3a-axa-
5 phenalen-5-car lic acid boron difluoride chslata.

10

In a manner analogous to the previous example and using
15 the compound obtained in Reference Example No.27 the
product of the title is obtained.

1H-RMN (DSMO-dg, 200 MHz, 8 (ppm}): 9,36 (s, 1H);

8,25 (t, 1H, NH): 7,74 (d, 1H); 7,50 (dd, 1H); 7,30-7,10

20 (s.c., 2H); 5,20-3,00 {(s.c., 13H); 2,78 (s, 3H); 1.82 (=,
3H}; 2,20-1.80 (s.c., 2H); 1.50 (d, 3H}.

Refarence Ezample ¥o.38.
4-{4-[4(5-(8) -aminomethyl-2-oxo-oxazclidin-3-yl) -2-£1luoro-

1] -piperazin-1-yl}-1-cyclopropyl-6-fluoro-4-oxo-1,4-

di -guinoline-3-gar lic acid.

30

e CONPND !
P
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Method 1:

To 13.3 g {0.02 mol) of the product obtained in Reference
Example No.33 in 300 ml of acetonitrile and 300 ml of
water is added 96 ml (0.096 mol) of sodium hydroxide 1N.

It is stirred at room temperature for 2 h. The
acetonitrile is concentrated in a rotovapor and to the
resulting aqueocus solution is added 96 ml of hydrochloric
acid 1 N.

The precipitate formed is filtered to yield 2.8 g. The
filtering liquids are extracted with 4 x 200 ml of
dichloromethane/ethanol 950/10. The extracts are dried and
and concentrated, thus yielding a further 6.8 g of the
product of the title.

14-RMN (DSMO-dg, 200 MHz, 8 (ppm)): 8,70 (s, 1H);
7,95 (d, 1H); 7,63 (d, 1H); 7,58 (dd, 1H); 7,26-7,10
(s.c., 2H); 4,80-4,60 (m, 1H); 4,08 (t, 1H): 3,96-3,80
(s.c., 2H); 3,50 (s.a., 4H + NHjz); 3,23 (s.a., 4H); 3,00-
2,B0 {s.c., 2H); 1.42-1.15 (s.c., 4H).

Method 2:

To 40 mg of the product obtained by wmethod 1 of Reference
Example No.5, dissolved in 10 ml of ethanol, is added 0.10
mg of 10% Pd/C paste, and it is placed under atmosphere of
hydrogen at atmospheric pressure and room temperature. When
the reaction finishes it 1s filtered over decalite, which
is washed with 2 x 10 ml of ethanol.
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The filtering liquids are concentrated to dryness
and thus yield 20 mg of a product identical to that
obtained by method 1.

COMPOUNDS OF GENERAL FORMULA (I)

Example 1l:

7-(4-{4-[5-(8) - (acetylamino-methyl) -2-ox0-oxazolidin-3-
y¥1l] -2-£luvoro-phenyl}-piperazin-1-yl) -1-cyclopropyl-6-
fluoro-4-oxo-1, 4-dihydro-quinoline-3-carboxylic acid

Ek’@@(?’ é{"szo

To 0.8 g (1.13 mol} of the product of Reference Example
No.31 in 20 ml of water and 20 ml of acetonitrile is added
5.6 ml of sodium hydroxyde 1N, and it is stirred at room
temperature for 1 h.

The acetonitrile is concentrated and the aqueous phase is
acidified with 5.6 m1 of hydrochloric acid 1N.

It is extracted with 3 x 50 ml of dichloromethane/ethanocl
9/1.

The organic phase is dried and concentrated. The residue
is stirred for 10 min with -2-propancl and the precipitated
solid is filtered. Thus are obtained 290 mg of the product
of the title.

'H-RMN (DSMO-dg, 200 MHz, & (ppm})}: 8,72 (s, 1H);
8,33 (t, 1lH, NH); 7,99 (d, 1H): 7,64 (d, 1H); 7,58 (dd,
14); 7,30-7,10 (s.c., 2H); 4,84-4,64 (m, 1H); 4,16 (t,
1H); 3,90-2,90 (s.c., 12H); 1.90 (s, 3H); 1.44-1.16 (s.c.,
4H) .
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Example 2:
7-[3-({a-[5-(S) - {acetylamino-methyl)} -2-0oxo-oxazolidin-3-
yl] -2-fluoro-phenyl}-methyl-amino) -azepan-1-yl] -1-

5 cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-quincline-3-
carboxylic acid

0
HO,C F
I
N N
10 Z&
Hc-N
P—I::I. 0
N
15
NH
o

It is obtained by following the procedure of Example 1 and
using the product obtained in Reference Example No.32.

20

'H-RMN (DSMO-dg, 200 MHz, 5 (ppm)): 8,59 (s, 1H);

8,30 (t, 1H, NH); 7,80 (d, 1H); 7,50 {(dd, 1H); 7,30 (d,
1H); 7,25-7,05 (s.c., 2H); 4,75 {m, 1H); 4,20-3,20 (m,
10H); 2,76 (s, 3H); 2,20-1.00 (m, 1OH); 1.86 (s, 3H).

25
Example 3:
7-({4-{4-[5-(9) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl]l-2-fluoro-phenyl}-piperazin-1-yl)-1-ethyl-6,8-difluoro-
4-ox0-1, 4-dihydro-quinoline-3-carboxylic acid

30



WO 03002560 PCT/IB02002408

10

15

20

25

30

To 1.9 g (3mmol) of the product obtained in Reference
Example No.34 in 100 ml of ethanol and 2.5 ml of water is
added 10 ml of triethylamine, and it is heated to reflux
for 16 h.

The precipitated salts are filtered. The filtering liquids
are concentrated to dryness and the residue is treated
with 50 ml of water and the pH adjusted to 5 by addition
of hydrochloric acid 1N.

It is extracted with 3 x 75 ml of dichloromethane/ethanol
9/1. The organic phase is dried and concentrated. Thus are
obtained 1.2 g of a white solid.

'H-RMN (DSMO-dg, 200 MHz, & {ppm)): 8,94 (s, 1H);
8,30 (t, 1H, NH); 7,87 (d, 1H); 7,50 {dd, 1lH); 7,25-7,02
(s.c., 2H); 4,80-4,30 (s.c., 3H); 4,10 (t, 1H); 3,80-3,20
{s.c., TH); 3,10 (s.a., 4H); 1,82 (s, 3H): 1,42 (t, 3H}.

Example 4:
7-(4-{4-[5-(S) - (acetylamino-methyl) -2-oxo-oxazolidin-3-

yl] -2-fluoro-phenyl)-piperazin-1-yl)-1-ethyl-6-fluoro-4-
oxo-1,4-dihydro-quinoline-3-carboxylic acid

HO,C i F o
S0P

)=o

A
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Following the procedure of the previous example and using
the product obtained in Reference Example No.35 the
product of the title is achieved.

5 'H-RMN (DSMO-dgs, 200 MHz, B (ppm)): 8,99 (s, 1H):
8,30 (t, 1H, NH); 7,96 (d, 1H); 7,54 (d, 1H): 7,20-7,05
(s.c., 3H); 5,00-4,56 (s.c., 3H); 4,14 (t, 1H); 3,90-3,10
(a.c., 11H); 1.82 (s, 3H); 1,60-1,35 {s.a., 3H).

10 Example 5:
9-{4-{4-[5-(8) - (acetylamino-methyl) -2-ox0-oxazolidin-3-
yll-phenyl}-piperazin-1-yl)-8-fluoro-3-methyl-6-oxo-2,3-
dihydro-6H-1-oxa-3a-aza-phenalen-5-carboxylic acid

0
HOC.
I

F 0
N WO
A0 \'<\_
NH
>
15
Following the procedure described in Example 3 and using

the product obtained in Reference BExample No.36 the
product of the title is achieved.

20 14-RMN (DSMO-dg, 200 MHz, & (ppm)): 9,00 (s, 1H);
8,26 (t, 18, NH); 7,62 (d, 1lH); 7,41 ({(d, 2H); 7,02 (d,
2H); 5,05-4,90 (m, 1H); 4,80-4,75 (s.c., 2H); 4,41 (d,
10); 4,10 (t, 1H); 3,80-3,00 (s.c., 11H): 1.84 (s, 3H);
1.46 (d, 3H}.

25
Example 63
9-[3-({4-(5-(8) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl] -2-fluoro-phenyl}-methyl-amino) -pyrrolidin-1-yl] -8-

G¥
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fluoro-3-methyl-6-oxo-2,3-dihydro-6H-1-oxa-3a-aza-
phenalen-5-carboxylic acid

Lo A
I,'L,o 039 \_k")"_o

10 Following the procedure of Example No.3 and using the
product of Reference Example No.37 the product of the
title is obtained.

5 HOC.

lH-RMN (DSMO-dg, 200 MHz, & (ppm)): 8,92 (s, 1H);

15 8,30 (t, 1H, NH}; 7,60-7,40 (s.c., 2H); 7,30-7,10 {(s.c.,
2H); 4,95-4,80 (m, 1H); 4,80-4,45 ({(s.c., 3H}; 4,40-4,20
{(s.c., 1H); 4,10 (t, 1H), 4,02-3,20 (s.c., TH); 2,70 (s,
3H):; 2,20-1.90 (8.c., 2H); 1,84 (s, 3H):; 1,45 (s.a., 3H).

20 Example 71
9- (4-{4-[5- (8} - (acetylamino-methyl) -2-oxo-oxazolidin-~3-
yll -2-fluoro-phenyl}-piperazin-1-yl) -8-fluoro-3-methyl-6-
oxo-2, 3-dihydro-6H-1-0xa-3a-aza-phenalene-5-carboxylic
acid

25

0
s e ;
I\
Y OO
10
F NH
30 )
To 1.6 g (Smmol) of B8,9-difluoro-3-methyl-6-oxo-2,3-
dihydro-6H-1-oxa-3a-aza-phenalene-5-carboxylic acid boron

difluoride chelate and 1.7 g (5mmol) of N-[3-(3-Fluoro-4-
piperazin-1-yl-phenyl) -2-oxo-oxazolidin-5- (8) -ylmethyl] -
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acetamide {obtained according to US 5547950) in S0 ml of
N-methyl-pyrrolidin-2-one is added 0.7 ml (S5mmol) of
triethylamine and it is heated at 110°C for 16 h.

5 The solvent is distilled under vacuum and the resldue is
stirred for 30 min with dichloromethane/ethanol,
precipitating a solid which is filtered and yields 1.2 g
(40%) of pure product.

1R-RMN (DSMO-dg, 200 MHz, & (ppm)): 9,00 (s, 1H);

10 8,25 (t, 1H, NH); 7,62 (d, 1H); 7,52 (dd, 1H): 7,30-7,10

{s.c., 2H); 4,99 (m, 1H); 4,80-4,60 (m, 1H); 4,62 (d, 1H);

4,40 (d, 1H); 4,10 (t, 1H); 3,80-3,60 (m, 1H)}; 3,60-2,80
(s.c., 10H); 1,84 (s, 3H); 1,50 (d, 3H).

15 Example 08:
7-(4-{4-[5-(8) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yll -2-fluoro-phenyl}-piperazin-1-yl)-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid

TS S

25To 6 g (0.011 mol) of the product of Reference Example
No.38 in 100 ml of pyridine is added 2.8 ml (0.022 mol) of
acetic anhydride. It is heated at 50°C for 2 h. The
pyridine is concentrated to dryness and to the residue is
added 200 ml of water and it is stirred for 5 min. The

30 precipitated wsolid is filtered and dissolved in
dichloromethane and chromatographed on silica gel. Elution
with dichloromethane-ethanol 90/10 yields 4 g (63%) of
pure product identical to that obtained in Example 1.

3
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Example 9:
1-cyclopropyl-6-£fluoro-7- [4- (2-fluoro-4-{5-(8) - [ {3-methyl-
thioureido) -methyl) -2-oxo-oxazolidin-3-yl}-phenyl) -
piperazin-1-yl)] -4-oxo-1,4-dihydro-quinoline-3-carboxylic

acid
(o]
e el o
N N N ﬁf}l- 8
A . EJL,’,
H

To 0.81 g (1.5 mmol) of the product of Reference Example
No.38 in 10 ml of pyridine is added 0.22 g (3 mmol) of
methylisothiocyanate. It is heated at 60°C for 10 minutes.
It is concentrated to dryness and the residue is stirred
for 20 min with 30 ml of water. The precipitated solid is
filtered and 0.5 g of pure product is obtained.

lH-RMN (DSMO-dg¢, 200 MHz, 8 (ppm)): 8,70 (s, 1lH);
7,98 (d, 1H); 7,82 (t, 1H, NH); 7,80-7,50 (s.a., 1H, NH):;
7,64 (d, 1H); 7,56 (dd, 1H); 7,30-7,10 (s.c., 2H); 4,95~
4,80 (m, 1lH); 4,16 (t, 1H); 4,00-3,70 (s.a., 4H); 3,60-
3,40 (s.a., 4H): 3,30-3,10 {(s.a., 4H); 2,82 (s.a., 3H);
1.44 -1.16 (s.c., 4H).

Exampla 10:
l-cyclopropyl-7- [4- {4-{5- (§) - ({3-ethyl-ureido) -methyl] -2-
oxo-oxazolidin-3-yl}-2-£fluoro-phenyl) -piperazin-1-yl] -6-
fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid

ff@@‘ﬁ@"imp
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In a similar way to the previous Example and
replacing the methylisothiocyanate by ethylisocyanate the
product of the title is obtained.

5

l4-RMN (DSMO-dg, 200 MHz, 8 (ppm)): 8,70 (s, 1H);
7,96 (d, 1H): 17,66 {(d, 1H); 7,58 ({(dd, 1H); 7,30-7,10
{s.c., 1H); 6,22 (t, 1H, NH}; 5,99 (t, 1H, NH); 4,80~4,64
{(s.c., 1lH); 4,10 (t, 1H); 3,90-3,78 (m, 1H):; 3,72 (dd,

10 1H); 3,60-3,20 ({(s.c., 10H)}; 3,10-2,90 (s.c., 2H}; 1.44-
1.10 (s.c., 4H); 0.98 (t, 3H).

Example 1l:

1-cyclopropyl-7- (4-{4- [5- (89) - (ethoxycarbonylamino-methyl) -
15 2-oxo-oxazolidin-3-yl] -2-fluoro-phenyl}-piperazin-1-yl) -6-

fluoro-4-oxo-1,4~dihydro-quinoline-3-carboxylic acid

- Toph

0
NJLO’\
)

To 0.81 g of the product of Reference Example
25 No.3B in 20 ml of tetrahydrofuran are added 0.25 g of
sodium bicarbonate and 0.3 g of ethyl chloroformate.

It is heated to reflux for 16 h. It is
concentrated to dryness and the residue 1ls treated with 30
30ml of water and extracted with 3 x 50 ml of
dichloromethane-ethanol 90/10. The organic phase is dried
and concentrated to a volume of 20 ml. The precipitated
solid is filtered and 0.3 g of pure product is obtained.

H
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l1H-RMN (DSMO-dg, 200 MHz, § (ppm)): 8,70 (s, 1H);
7,98 (d, lH); 7,64 (d, 1H); 7,56 {dd, 1H); 7,50 (t, 1H,
NH); 7,30-7,10 (s.c., 2H); 4,80-4,64 (m, 1H); 4,14 (t,
1H); 4,02 (c, 2H); 3,96-3,70 (s.c., 2H); 3,60-3,10 (s.c.,
10H); 1.42-1.10 (s.c., 4H); 1.17 {(t, 3H).

Example 12:
1-cyclopropyl-6-fluoro-7-{4-[2-fluorxo-4-{5-(S)-{[3-(a-
fluoro-phenyl) ~acryloylamino] -methyl}-2-oxo-oxazolidin-3-
yl) -phenyl] -piperazin-1-yl}-4-ox0-1,4-dihydro-quinoline-3-
carboxylic acid

0, .
Z& N-:;:jr-\-{i_EJLH’b\I::l\F

To 0.6 g (1.1 mmol) of the product of Reference
Example No.38 in 20 ml of dry dichloromethane are added
0.17 ml {1.22 mmol) of triethylamine and 0.3 g (1.33 mmol)
of 4-fluorocinnamoyl chloride.

The reaction is maintained at room temperature for
16 h, then concentrated toc dryness and the residue is
chromatographed on silica gel.

Elution with dichloromethane-ethanol 95/5 yields
0.3 g of pure product.

'H~RMN (DSMO-dg, 200 MHz, & (ppm)): B,70 (s, 1H);
5,53 (t' 1H' “H); 7,96 (d' 1“’: 1'10-7|58 (S.C., 4"); 7'4‘
(d' 1H)" 7130—1|10 .(S-C., 4“,; 6] 64 {d' 1“,; 4'90-"-’6 (I'II,

L
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1H):; 4,16 (t, 1H); 3,92-3,70 (s.c., 2H); 3,64-3,10 (s.c.,
10H); 1.42-1.10 (s.c., 4H).

Example 13:

5 1-cyclopropyl-7-[4- (4-{5-(8) -[{3-ethyl-
thioureido) -methyl] -2-oxo-oxazolidin-3-yl}-2-£fluoro-
phenyl}-piperazin-l-yl]-6-£1uoro-4-oxo-1,i-dihydro-
quinoline-3-carboxylic acid

0]
10 Hoacl)k,@F 0
N FN-@-NJLO s
A X
F N7 NN
AH
15 Following the procedure described in Example No. 9,
replacing the methylisothiocyanate by ethylisothiocyanate,
the product of the title is obtained.
'H-RMN (DSMO-dg, 200 MHz, 8 (ppm)): 15,06 (a.a.,
1H); 68,70 (s, 1H); 7,98-7,50 (m, 4H,): 7,30-7,10 (s.c..
20 2H); 4,95~4,80 {m, 1H}: 4,16 (t, 1H); 4,00-3,70 (s.a.,
4H); 3,60-3,10 (m., 10H); 1.44 -1.16 (s.c., 4H).; 1.02
{t., 3H).
Example 14
1-(2,4-difluoro-phenyl) -6-fluoro-7- (4-{2-fluoro-5- [5- (R) -
25 (1-(R,8) -hydroxy-prop-2-inyl) -2~-oxo-oxazolidin-3-yl] -
phenyl}piperazin-1-yl) -4-oxo-1,4-dihydro-
[1,8)naphthyridine-3-carboxylic acid ethyl ester
0O O
P

30 L 1O Fﬁ 1
N N N\_}I—p—"\_g_c.cb'

F
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To 0.32 g (! mmol) of the product of Reference

Example No.30 in 10 ml of pyridine are added 0.42 g

(lmmol) of 7-chloro-1-({2,4-difluorophenyl)-6-fluoro-4-oxo-

1,4-dihydro-{1, 81 naphthyridine-3-carboxylic acid ethyl

5 ester (ACROS) and 0.28 ml of triethylamine. The reaction

is maintained at room temperature for 48 h. It is

concentrated to dryness and the residue is chromatographed
on silica gel.

10 Elution with dichloromethane/ethanol/ammonium
hydroxide 95/5/1% ylelds 0.436 g (66%) of the product of
the title.

H-RMN (CDCls, 200 MHz, & (ppm}): 8,42 (s, 1H);

15 8,15 {(d, 1H}; 7,40 (m, 2H); 7,10 (m, 3H); 6,90 (t, 1H);

4,75 {m, 1H); 4,70 (m, 1H); 4,38 (c, 2B); 4,10 (m, 2H);
3,70 (m, 4H); 3,04 (m, 4H); 2,50 (m, 1H); 1.40 (t, 3H).

Exarxple 15
20 7-(4-{4-[5-(8) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl] -2-fluoro-phenyl}-piperazin-1-yl) -1- (2, 4-difluoro-
phenyl) -6-fluoro-4-oxo-1,4-dihydro-[1,8] naphthyridine-3-
carboxylic acid ethyl ester.

) “‘m\f@ %

30 F

Following the procedure of the previous example
and wusing N-[3-(3-Fluoro-4-piperazin-l-yl-phenyl)-2-oxo-
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oxazolidin-5-(S) -ylmethyl]-acetamide (obtained according
to US 5547950} the product of the title is obtained.
l4-RMN (CDClj;, 200 MHz, 8 (ppm)): 8,41 (s, 1H);
8,15 (d, 1H); 7,42 (dd, 1lH); 7,16-6,80 (s.c., 5H)}; 6,41
5 (t, 1H, NH); 4,84-4,70 (m, 1H); 4,39 (c, 2H); 4,02 (t,
1H); 4,80-4,60 {(s.c., 7H): 3,10-2,95 (s.a., 4H); 2,02 (s,
3H): 1.40 (t, 3H).

Example 16
10 7- (4-{4- [5- (S) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl] -2-fluoro-phenyl}-piperazin-1-yl) -1-cyclopropyl-6-
fluoroc-4-oxo-1,4-dihydro-[1,8]1 naphthyridine-3-carxboxylic
acld ethyl ester

15 Et0C. F

20 Following the procedure described in example 14
and using N-[3-(3-Fluoro-4-piperazin-l-yl-phenyl)-2-oxo-
oxazolidin-5-(S)-ylmethyl)-acetamide (obtained according
to US 5547950) and 7-chloro-l-cyclopropyl-6-fluoro-4-oxo-
1,4-dihydro-(1,8] naphthyridine-3-carboxylic acid ethyl

25 ester (EP 0187376Bl) the product of the title is obtained.

1H-RMN (CDCly, 200 MHz, § (ppm}): 8,52 (s, 1H):

8,11 {d, 1H); 7,48 {(dd, 1H): 7,08 (m, 1H); 6,94 (t, 1H):

6,74 (t, 1H, NH); 4,79 (m, 1H); 4,37 (c, 2H); 4,01 (m,

30 5H); 3,76 (m, 1H); 3,66 {(m, 2H); 3,53 (m, 1H}; 3,20 (m,

4H); 2,04 (s, 3H); 1.40 (t, 3H}; 1.23 {m, 2H); 1.05 (m,
2H) .

s
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Example 17
7-{4-{4-[5-(8) - ({acetylamino-methyl) -2-ox0-oxazolidin-3-
yl] -2-fluoro-phenyl}-piperazin-1i-yl}-6,8-difluoro-1-{(2-
fluoro-ethyl) -4-oxo0-1,4-dihydro-quinoline-3-carboxylic
5 acid ethyl ester

EtO;C l ﬁr—\ o
rT - N\—Jﬂ—:;:]>_wfbi—un
10 F )pqg

Following a procedure analogous to the previous
ones and replacing the derivative of naphthyridine by
6,7,8-trifluoro-1-(2-fluoro-ethyl)-4-oxo-1, §-dihydro-

15 quinoline-3-carboxylic acid ethyl ester, the product of
the title is obtained.

'H-RMN (DMSO-ds, 200 MHz, & (ppm)): 8,59 (s, 1H);

B,30 (t, 1H, NH)}; 7,79 (d, 1H); 7,50 (d, 1H); 7,30-7,00

20 (s.c., 2H}; 5,05-4,60 (a.c., 5H); 4,21 (c, 2H); 4,15 (t,
1H); 3,80-3,00 {s.c., 11H); 1.82 (s, 3H); 1.27 (t, 3H).

Example 18
1- (2,4-Difluoro-phenyl) -6-fluoro-7- {4-{2-fluoro-4- [5-(S) -
25 {isoxazol-3-ylaminomethyl) -2-oxo-oxazolidin-3-yl] -phenyl}-
piperazin-1-yl)-4-ox0-1,4-dihydro- (1, 8] naphthyridine-3-
carboxylic acid ethyl ester.

%
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5

Following the procedure of example 14 and
replacing the product of Reference Example No.30 by the
product of Reference Example No.25 1-(2,4-difluorc-
phenyl) -6-fluoro-7-(4-[2-fluoro-4- (5~ {R)-( [isoxazol-3-yl-
{2,2,2-trichloro-ethoxycarbonyl)-amino) -methyl}-2-oxo~
oxazolidin-3-yl)-phenyl] -piperazin-1-yl}-4-oxo~-1, 4~
dihydro-(1,8]1naphthyridine-3-carboxylic acid ethyl ester
is obtained. To 500 mg thereof, dissolved in 10 ml of
tetrahydrofuran’ is added 5 ml of water, 5 ml of glacial
acetic acid and 700 mg of powdered zinc. After stirring
for 3 h at room temperature it is filtered over decalite
and the filtering liquids concentrated and chromatographed
on silica gel. Elution with
dichloromethane/ethanol/ammonium hydroxide 98/2/02% yields
247 mg of tﬁé product of the title.

14-RMN (CDCl;, 200 MHz, 3 (ppm)): 8,41 (s, 1H);
8,15 (d, 1H); 8,07 (d, 1H); 7,45 (m, 2H); 7,05 (m, 3H):
6,85 (t, 1H); 5,85 (s, 1H); 4,95 (m, 1H); 4,50 (m, 1H);
4,38 (c, 2H); 4,05 (t, 1H); 3,80 (m, 2H); 3,68 (m, 4H);
3,03 (m, 4H); 1.39 (t, 3H).
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Example 19
1-(2,4-difluoro-phenyl) -6-fluoro-7- (4-{2-fluoro-4- [5- (R) -
{1-hydroxy-prop-2-inyl) -2-oxo-oxazolidin-3-yl] -phenyl}-
piperazin-1-yl)-4-oxo-1,4-dihydro-[1, 8] naphthyridine-3-

5 carboxylic acid

0
0 8 © (RPR
o N : NC::N-:;::}—*:f;—ciﬂ*
H

To 0.436 g (0.6 mmol} of the product of example 14

15 in 5 ml of ethanol and 5 ml of water is added 1.32 ml of

sodium hydroxyde IN. It is heated at 50°C for 3 h. 1.32 ml

of HCl 1N is added and it is concentrated to dryness. The

residue 1s chromatographed on silica gel. Elution with

dichloromethane/ethanol/acetic acid 95/5/0.5% ylelds 0.287
20 g (75%) of the product of the title.

l4-RMN (CDCly, 200 MHz, 8 (ppm)): 8,68 (s, 1H);

8,15 (d, 1H); 7,60-7,27 (m, 2H): 7,20-7,00 (m, 3H); 6,90

{t, 1H): 4,75 (m, 1H); 4,30-4,00 (m, 2H); 3,80 (m, 4H);
25 3,28 (dd, 1H); 3,20 (m, 1H); 2,50 {d, 1H).

Example 20
7-(4-{4-[5-(8) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl] -2-fluoro-phenyl}-piperazin-1-yl) -1-(2;4-difluoro-
30 phenyl}-6-fluoro-4-oxo-1,4-dihydro-[1,8] naphthyridine-3-
carboxylic acid

28
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ok,

10 Following the procedure described in the previous
example and using the product described in Example No.15
the product of the title is obtained.

'H-RMN (DMSO-dg, 200 MHz, & (ppm)): 8,90 (s, 1H),

15 8,27 (t, 1M): 8,22 (d, 1H); 7,95-7,80 {m, 1H); 7,80-7,60

(m, 1H); 7,50 (d, 1H)}; 7,45-7,30 (m, 1H)}; 7,25-7,00 (s.c.,

28); 4,80-4,62 (m, 1H); 4,12 (t, 1H): 3,80-2,95 (s.c.,
11H}; 1.84 (s, 3H).

20 Example 21
7-(4-{4-[5-(8) - (acetylamino-methyl) -2-oxo-oxazolidin-3-~
yl] -2-fluoro-phenyl}-piperazin-1-yl) -1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-[1,8) naphthyridine-3-carboxylic

Eopd

25
From the product of Example No.l6 and following
the procedure described above the product of the title is
obtained.

30
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'4-RMN (CDCl;, 200 MHz, 8 (ppm)): B,74 (s, 1H);

8,12 (m, 1lH); 8,10 (d, 1K); 7,50 (m, 1H); 7,12 (m, 1H);

6,95 {t, 1H); 4,79 {m, lH); 4,10 (m, 4H); 4,05 (m, 1H);

53,89 (m, 1H); 3,67 (m, 1H); 3,58 (m, 2H); 3,24 {(m, 4H);
2,00 (s, 3H); 1.30 (m, 2H); 1.15 (m, 2H).

Example 22
7-(4-{4-[5-(S)- (acetylamino-methyl) -2-oxo-oxazolidin-3-
10 yl)-2-fluoro-phenyl}-piperazin-1-yl)-6,8-difluoro-1-{2-
' fluoro-ethyl) -4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid

15 F 0

I Jko
N N N N
HF —/ \_&
F NH
F ﬁo
20
From the product of Example No.17 and following
the procedure described in Example No.19, the product of

the title is obtained.

25 '4-RMN (DMSO-dg, 200 MHz, & (ppm)): 8,84 (s, 1H);
8,26 (t, 1K, NH); 7,92 (d, 1H); 7,56 (d, 1H); 7,35 -7,05
{s.c., 2H); 5,16-4,64 (s.c., 5H); 4,12 (t, 1H); 3,80-3,00
{s.c., 11H); 1.82 (s, 3H).

30 Example 23
1-(2,4-Difluoro-phenyl) -6-£fluoro-7- {4-{2-fluoro-4- [5-(S) -
(isoxazol-3-ylaminomethyl) -2-ox0-oxazolidin-3-yl] -phenyl}-
piperazin-1-yl) -4-oxo-1,4-dihydro- (1,8l naphthyridine-3-
carboxylic acid

35

X0
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From the product of Example No.l1l8 and following procedure
deacribed in Example No.l19, the product of the title is

15 obtained.

8,15 (d,
6,90 (t,
20 4,06 (¢,

14-RMN (CDCly;, 200 MHz, 8 (ppm)): 8,69 {3, 1H);

1H); 8,06 (d, 1H); 7,45 (m, 2H); 7,10 (m, 3H);
1H); 5,90 (s, 1H); 4,95 (m, l1H); 4,50 (m, 1lH);
1H}; 4,00-3,50 (m, 6H}; 3,05 (m, 4H).

Example 24

1-ethyl-6,8-difluoro-7-{4- (2-fluoro-4-{5- [ (3-methyl-
thiocureido) -methyl] -2-ox0-oxazolidin-3-yl}-phenyl) -
25 piperazin-1-yl) -4-ox0-1,4-dihydro-quinoline-3-carboxylic

acid
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To 2 g (6,7 mmol) of 1l-ethyl-6,7,8-trifluoro-4-
oxo-1, 4-dihydro-quinoline-3-carboxylic acid ethyl ester in
40 ml of N-methyl-2-pyrrolidone are added 3.1 g (6.7 mmol)
of the product of Reference Example No.33 and 1.85 ml of
triethylamine. The reaction is heated at 100°C for 48 h.

The solvent is distilled under vacuum and the residue is
chromatographed on ailica gel. Elution with
dichloromethane/ethanol 90/10 yields 7-{4-[4-(5-(S)-
aminomethyl-2-oxo-oxazolidin-3-yl) -2-fluoro-phenyl] -
piperazin-1-yl}-1-ethyl-6,8-difluoro-4-oxo-1,4-dihydro-
quinoline-3-carboxylic acid ethyl ester. From said product
and by following procedure described in Example No.l1l9, the
product of the title is obtained.

IR: 3380 cm™ 1750 em™ 1620 cm™ 1510 cm™

Example 25
1-cyclopropyl-6-fluoro-7-[4-(2-fluoro-4-{2-oxo-5-(5) -[{(3-
propyl-thioureido) -methyl] - oxazolidin-3-yl}-phenyl) -

piperazin-1-yl] -4-oxo-1,4-dihydro-quinoline-3-carboxylic
acid

&z
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10 Following the procedure described in Example No. 9,
replacing the methylisothiocyanate by
propylisothiocyanate, the product of the title 1is
obtained.
'H-RMN (DSMO-dg, 200 MHz, & (ppm)): 8,70 (s, 1H):
15 7,92 {d., 1lB), 7,90-7,70 (m, 2H, NH); 7,70-7,50 {(m., 2H);
7,30-7,10 {(m., 2H); 4,95-4,80 (m, 1H); 4,16 {(t, 1H); 4,00-
3,70 (s.a., 4H); 3,60-3,10 (m., 10H); 1.60 -1.16 (s.c.,
6H).; 0.84 (t., 3H).

20 Example 26

1-cyclopropyl-6-£fluoro-7- [4-{2-fluoro-4-[5-(8) -
{(methanesul fonylamino-methyl) -2-oxo0 oxazolidin-3-yl1]-
phenyl}-piperazin-1-yl) -4-0x0-1,4-dihydro-quinoline-3-

25 carboxylic acid
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10 Following the procedure described in BExample No. 9,
replacing the methylisothiocyanate by
methanesulphonylchloride, the product of the title is
obtained.

15 'H-RMN (DSMO-dg, 200 MHz, & (ppm)): 15,00 (s.a.,
1H); 8,70 (s, 1H); 7,96 (d., 1H), 7,76-7,42 (m, 3H); 7,30-
7,10 (m., 2H); 4,90-4,76 (m, 1HK); 4,18 (t, 1H); 4,00-3,20
{m., 12H); 2,98 (s, 3H); 1.44 -1.16 (m., 4H).

20 Example 27
7-(4-{4-[5-(8) - (Acetylamino-methyl) -2-oxo-oxazolidin-3-
yl] -phenyl }-piperazin-1-yl) -1-ethyl-6, 8-fluoro-4-oxo-1,4-

dihydro-quinoline-3-carboxylic acid ethyl ester
25

30
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Following the procedure described in Example No. 14, using
the product obtained in Reference Example No. 26 and 1-
ethyl-6,7,8-trifluoro-4-oxo-1,4-dihydro-quinoline-3-

5 carboxylic acid ethyl ester {obtained by esterification of
the corresponding acid, described in GB 2057440).

!4-RMN (DSMO-dg, 200 MHz, & (ppm)}: 8,62 (s, 1H);

8,30 (t, l1H, NH); 7,80 (d., 1H), 7,42 {(d, 2H); 7,04 ({(d.,

10 2H); 4,84-4,64 (m, 1lH); 4,60-4,40 (s.a., 2H); 4,26 (c,

2H); 4,16 (t, 1H); 3,78 (t, 1H); 3,60-3,20 (m., 10H}; 1.90
(s, 3H); 1.44 (t, 3H); 1.30 (t., 3H).

Exampla 28
15
1-cyclopropyl-6-fluoro-7- [4- (2-fluoro-4-{2-oxo-5- (S} -
((2,2,2-trifluorc-acetylamino) -methyl] -oxazolidin-3-yl}-
phenyl) -piperazin-1-yl} -4-oxo-1, 4¢-dihydro-quinoline-3-
carboxylic acid.
20

25 HO‘C\E?]C[’—\
_Q-‘—&J*

30 Following the procedure described in Example No. 9.
replacing the methylisothiocyanate by trifluorcacetic
anhydride, the product of the title is obtained.
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'H-RMN (DSMO-d,, 200 MHz, & (ppm)): 15,06 (s.a.,
iH); 9,92 (e.a., 1H,NH); 8,70 (s, 1H); 7,95 (d, 1H,};
7,70-7,50 {m, 2H); 7,30-7,10 (s.c., 2H); 4,95-4,80 (m,
1H); 4,20 (t, 1H); 4,00-3,80 (s.a., 2H); 3,60-3,20 (m.,

5 10H); 1.44 -1.16 {m., 4H).

Exampla 29

7-{4-(4-[5-(S) - (benzoylamino-methyl) -2-oxo-oxazolidin-3-
10 yl]-2-fluoro-phenyl}-piperazin-1-yl)-1-cyclopropyl-6-
fluoro 4-oxo-1,4-dihydro-quinoline-3-carboxylic acid.

C T
F N ,

: g

Following the procedure described in Example No. 89,
replacing the methylisothlocyanate by benzoyl chloride,
the product of the title ies obtained.
25
'H-RMN (DSMO-d,, 200 MHz, & (ppm)): 15,20 (s.a.,
1H); 8,90 (t, 1H, NH); 6,70 (s, 1H); 8,00-7,85 (m., 3H),
7,76-7,42 (m, 5H); 7,30-7,10 (m., 2H); 4,96-4,80 (m, 1H);
4,20 (t, 1H); 4,00-3,20 (m., 12K); 1.44 -1.16 (m., 4H).
30
Exawple 30
7-(4-(4-[5-(8) - (Acetylamino-methyl] -2-oxo-oxazolidin-3-
yl]l2-fluoro-phenyl) -piperazin-1-yl)-1-cyclopropyl-6-
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fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
methyl ester.

Z& /
To 1 g (1.7 mmol) of the product of Example 1 in 30 ml of
methanol cooled to 0°C is added dropwise 0.37 ml (5.2
mmol) of thionyl chloride. When the addition is finished
it is heated to reflux for 48 hours. It is concentrated to
dryness and the residue is chromatographed on silica gel.

Elution with dichloromethane/methanol/acetic acid %0/10/1
yields the product of the title as hydrochloride.

!

The product thus obtained is dissolved in
dichloromethane/methanol 90/10 and washed with saturated
solution of sodium bicarbonate. The organic phase is dried
and concentrated to yleld the product of the title in the
form of free base.

‘H-RMN (DSMO-d,, 200 MHz, & (ppm)): 8,50 (s, 1H);
8,25 (s.a., 1H, NH); 7,92 (d.., 1H}), 7,64-7,50 (m, 2H);
7,30-7,10 {m., 2H); 4,90-4,70 {m, 1H); 4,16 (t, 1H); 3,90-
3,60 {m., 5H); 3,60-3,20 (m., 10H); 1.86 (s., 1H); 1.45 -
1.10 (m., 4H).

EXRAMPLIE 31

9-[3-(8)~([{4-[5-(8) - ({Acetylamino-methyl) -2-oxo0-
oxazolidin-3-yl]-2-fluoro-phenyl }-methyl-amino}-
pyrrolidin-1-yl]-8-fluoro-3-(S)-methyl-6-oxo-2, 3-dihydro-
6H-1-oxa-3a-aza-phenalene-5-carboxylic acid.

&>
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Following the procedure described in Example 3 and starting

5 with the corresponding chelate obtained by reaction of N-
{3-{8) - [3-Fluora-4- (methyl-pyrrolidin-3-yl-amino) -phenyl] -
2-oxo-oxazolidin-5-(8) -ylmethyl } -acetamide {obtained
following the procedure for the obtention of Reference
Example No.27, but replacing 3(R,8)-aminopyrrolidine by 3-

10 (S)-aminopyrrolidine) and 8,9-Difluoro-3-(8)-methyl-6-oxo-
2,3-dihydro-6H-1-oxa-3a-aza-phenalene-5-carboxylic acid
boron difluoride chelate the product of the title is
obtained.

15 J4-RMN {DSMO-dg, 200 MHz, 8 (ppm)): 8.92 (s, 1H):
8.24 (t, 1H, NH); 7.60-7.40 (m, 2H); 7.30-7.10 {m, 2H);
4.95-4.80 (m, 1H); 4.80-4.60 (m, 1H); 4.52 (d, 1H); 4.30
{d, 1H): 4.10 (t, 1H), 4.00-3.30 (m, BH); 2.74 (s, 3H);
2.20-1.80 (m, 2H); 1.84 (s, 3H); 1.42 (d, 3H).

20 '

[@)®, = -34* (c 0.5, CH,Cl,/MeOH 9/1)
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EXAMPLE 32

9-[3-(8S)-({4-[5-(8)- (Acetylamino-methyl) -2-oxo-oxazolidin-
3-yll -2-fluoro-phenyl}-methyl-amino) -pyrrolidin-1-yl] -8-

5 fluoro-3- {R) -methyl-6-0x0-2,3-dihydro-6H-1-oxa-3a-aza-
phenalene-5-carboxylic acid

Following the procedure described in Example 3 and starting

10 with the corresponding chelate obtained by reaction of N-
{3-{8)-[3-Fluoro—4-(methyl-pyrrolidin-3-yl-amino)-phenyl] -
2-oxo-oxazolidin-5-(S)~ylmethyl}-acetamide (obtained
following the procedure for the obtention of Reference
Example No.27, but replacing 3(R,S)-aminopyrrolidine by 3-

15 (8) -aminopyrrolidine) and 8,9-Difluoro-3-(R)-methyl-6-oxo-
2, 3-dihydro-6H-1-oxa-3a-aza-phenalene-5-carboxylic acid
boron difluoride chelate (obtained according to Shohgo
Atarashl et al., Chem. Pharm. Bull. (1987), 35 (5}, 1896-
1902} the product of the title is obtained.

20

'H-RMN (DSMO-dg, 200 MHz, & (ppm)): 8.90 (s, 1H);

8.24 (t, 1H, NH); 7.60-7.40 {m, 2H); 7.36-7.10 {(m, 2H);
4.95-4.80 (m, 1H); 4.80-4.60 (m, 1H); 4.54 (d, 1lH); 4.24
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(d, 1H):; 4.10 (t, 1lH), 4.00-3.30 (m, BH); 2.74 (s, 3H);

[a]™, = +66.4° (c 0.5, CH,Cl,/MeOH 9/1)

9-[3-(R)-{{4-[5-(8)- (Acetylamino-methyl) -2-ox0-oxazolidin-

10 3-yl}-2-fluoro-phenyl }-methyl-amino)} -pyrrolidin-1-yl] -8-
fluoro-3-(8) -methyl-6-oxo-2,3-dihydro-éH-1-oxa-3a-aza-
phenalene-5-carboxylic acid

?}iﬂrﬁ
O~

Following the procedure described in Example 3 and starting
with the corresponding chelate obtained by reaction of N-
{3-(R) -[3~-Fluoro-4- (methyl-pyrrolidin-3-yl-amina) -phenyl]-
20 2-oxo-oxazolidin-5-{S)-ylmethyl}-acetamide {obtained
following the procedure for the obtention of Reference
Example No.27, but replacing 3(R,S)-aminopyrrolidine by 3-
{R) -aminopyrrolidine} and 8,9-Difluoro-3~(S)-methyl-6-oxoc-

15

90
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2,3-dihydro-6H-1-oxa-3a-aza-phenalene-5-carboxylic acid
boron difluoride chelate the product of the title is
obtained.

5 H-RMN (DSMO-d¢, 200 MHz, & (ppm)}: 8.92 (s, 1H);
8.24 (t, 1H, NH); 7.60-7.40 (m, 2H):; 7.36-7.10 (m, 2H);
4.95-4.80 (m, 1H): 4.80-4.60 (m, 1H): 4.56 (d, 1H); 4.26
{d, 1H); 4.10 {t, 1H), 4.02-3.30 (m, 8H); 2.76 (s, 3H);
2.20-1.80 (m, 2H); 1.82 (s, 3H); 1.40 (d, 3H).

10
(@), = -80.6° (c 0.5, CH,Cl,/MeOH 9/1)

EXAMPLE 34
15
9-[3-(R) - ({4-[5-(S) - (Acetylamino-methyl} -2-oxo-oxazolidin-
3-yl] -2-fluoro-phenyl}-methyl-amino) -pyrrolidin-1-yl] -8-
fluoro-3- (R) -methyl-6-oxp-2,3-dihydro-6H-1-oxa-3a-aza-

phenalene-5-carboxylic acid

20

O~

q|
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Following the procedure described in Example 3 and starting
with the corresponding chelate obtained by reaction of N-
{3-({R)=[3~Fluoro-4-{methyl-pyrrolidin-3-yl-amino}-phenyl]-
2-oxo-oxazolidin-5~(S) -ylmethyl}-acetamide (obtained
following the procedure for the obtention of Reference
Example No.27, but replacing 3(R,S)-aminopyrrolidine by 3-
{R) -aminopyrrolidine} and 8,9-Difluoro-3-(R)-methyl-6-oxo-
2, 3-dihydro-6H-1-oxa-3a-aza-phenalene-5-carboxylic acid
boron difluoride chelate (obtained according to Shohgo
Atarashi et al., Chem. Pharm. Bull. {1987}, 35 (5), 18%6-
1902) the product of the title is obtained.

'H-RMN (DSMO-dg, 200 MHz, & {(ppm)): 8.90 (s, 1H);
8.24 (t, 1H, NH); 7.60-7:40 (m, 2H); 7.36-7.10 (m, 2H):
4.95~4.80 (m, 1H); 4.80-4.60 (m, 1H); 4.54 (d, 1H); 4.30
(d, 1H); 4.10 (t, 1H), 4.00-3.30 (m, BH); 2.72 (s, 3H);
2.20-1.80 (m, 2R); 1.84 (s, 3H); 1.42 (d, 3H).

[a]®™, = +18* {c 0.5, CH,Cl,/MeOH 9/1)

1-Cyclopropyl-6-£fluoro-7- (4-{2-fluoro-4- [5-(8) - (isoxazol-
3-ylaminomethyl) -2-oxo-oxazolidin-3-yl] -phenyl }-piperazin-
1-yl)-4-ox0-1,4-dihydro- {1, 8] naphthyridine-3-carboxylic
acid
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Following the procedure described in Example 14 and
starting with the corresponding product obtained by
reaction of the compound in reference Example 25 N-
deprotected and 7-Chloro-l-cyclopropyl-6-fluoro-4-oxo-1,4-
dihydro- [1, 8) naphthyridine-3-carboxylic acid the product of
the title is obtained.

'H-RMN (DSMO-dg, 200 MHz, § (ppm)): 13.2 (s, 1H);
8.61 (s, 1H): 8.40 (s, 1H); 8.10 (d, 1H); 7.50 (d, 1H);
7.10 {m, 2H); 6.55 (t, 1H); 5.99 (s, 1H); 4.85 (m, 1H):
4.04 (m, 5H): 3.75 (m, 2H); 3.40 (m, 2H); 3.17 (m, 4H);
1.2 (m, 4H).

EXAMPLES OF PEARMACOLOGICAL RESULTS

Description of the methods uad for evaluation of the
pharmacological properties

The antibacterial activity of the new synthesised
compounds on the various strains of the bacterial species
was implemented using the technique of microdilution in
culture broth according to the regulations of the National
Committee for Clinical Laboratory Standards (NCCLS),
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{(NCCLS. 1993. Methods for dilution antimicrobial
susceptibility tests for bacteria that grow aerobically.
Approved standard M7-A3. NCCLS, Vilanova. PA., and NCCLS.
1993. Methods for dilution antimicrobial susceptibility

5 tests for anaerobic bacteria that grow aercbically.
Approved standard M1-A3, NCCLS, Vilanova. PA).

The inoculum used was 5 x 10° UFC/ml following
dilution of the cultures overnight in the exponential
10 phase of bacterial growth.

The MIC expressed in mg/l was defined as the
minimum concentration of antibliotic which inhibited any
visible growth.

15

Linezolid was included as comparative compound.

The compounds were tested on the strains of G{(+)
and G(-) bacteria set out in Table 1, in which:
20

A: S. aureus resistant to meticillin
B: E. faecalis resistant to vancomycin
C: S. pneumoniae resistant to penicillin
D: S. agalactiae
25 E: S. epildermidis
Fs 5. pyogenes
G: B. fragilis
H: E. cold
I1: H. influenzae

30 Js: M. Catarrahalis.

1
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Table 1 — Antibacterial activity on hospital atrains (resistant) of Gram (+)
and Gram {-) bacteria

Anae-
5| PRO- G (+) strains bh G {-) strains

A B c D B F Q H I J
u"lld?” 2 2 1 2 i 1 2 »64 1§ 16
n:lu*un'. 0,25 0,125 |<0,125| 0,125 | 0,125 | «0,125 } 0,25 ] ®© 0.25 | 0,25
z:u:u. «0,125 | «0,125 | 0,125 | <0,125] «0,125| «0,125 | 0.5 | &4 4 0,5
‘m:"' 0.125 0.25 | «0,12% | <0,125|«0,125] «0,225 ] 0,5 | 1% 2 1
“‘:" 0.5 0.5 0.5 t 0.5 | 0,as { 0.5 2 | s 1 1
E:u:lp. F 1 1 0,5 0,5 1 16 2 |<0,125]| 0,25
E",’W' 0,25 0,5 0,325 0.% 0,25 0,25 2 ] 4 1
nmu’ "] «0,125 | «0,125 | «0,125 | «0,125 | <0,125| <«0,125 | 0,5 | s54 1 0,25
E":on' 1 2 1 1 0,15 1 4 (1] 4 2
n’u::' 0,5 0,5 0,5 1 0.125 0,5 1 32 4 1
EI(.I:‘IP. 4 2 1 1 2 1 ] >64 | »B4 ]
n::r. i 2 0,5 0,5 1 1 4 »64 64 4
“:';P' P 0 " . P 8 >4 | 32| 1 2
slu:ou - 1 ] 1 i 0,50 3 »64 [ >64 2 4
::u:ln. 0,25 «0,125 | €0,2125 | «0,125 ]| «0,225] <0,225 | 0,25 | 64 2 0.5
ﬂ"z“’“‘ <0,125 | <0,125 | 0,25 |«0,125|<0,135| «0,125 | 0.5 | 64 2 0.5
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CLAIMS

1. Compound of general formula (I):

—Z
-

(1)

10 wherein:

X: CR® or N;

R!': alkyl C;-C4, cycloalkyl C;-Cs, alkenyl Ca-C4, 2-
15 hydroxyethyl, 2-fluoroethyl, or phenyl optionally

substituted by 1 or 2 atoms of fluorine;

R?: H, alkyl C;-C; or phenyl;

20 R’: H, halogen, alkyl C;-C,, or alkoxy C;-C,, amino;

R': H or halogen;

R®: H, halogen, alkyl C,-C,, haloalkoxy C;-Cs, oOF
25 else R® and R® together form a bridge of structure

e
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9
—GH—CHy—0— —GH—CH—S— —QH—CHy—CH—
CHy CHy CHy

R®: H, halogen, OCH;, alkoxy C-Cs, alkyl C;-C,,

or
haloalkyl C;-C4;
5
A: -CHz-NH-R?, -CHOH-CmCH;
wherein
10 R’: isoxazol, -C0-R*, -CS-R', -CS-OR®, -COOR®, -
CONHR®, -CSNHR®, -50;-R® or
=_R?
——e
15 - wherein
R?: alkyl C;-C,, haloalkyl C;~C,, alkenyl Ca-Cq,
aryl, alkyl C;-C, substituted by an alkoxy group C;-Cy4,
carboxyalkyl C,-Cy, cyano, or amino;
20

R*: H, alkyl C;-Ci, alkenyl C;-C,, OH, alkoxy C;-Ci,

NR}R!?, NOz, halogen, or CO-R!%;

R? and R*?: independently, H or alkyl C;-C;
25
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/Et/l:l"\ —Eio o - @_

wherein
R and R!! are independently K, or alkyl C,-Cy;

a pharmaceutically acceptable salt or solvate, or
any geometric lsomer, optical isomer or mixture of isomers
thereof in any proportion or polymorph thereof.

2. Compound according to Claim 1, characterised in
that R' is cyclopropyl, ethyl, 2-fluoroethyl, phenyl or
difluorophenyl, or else R' and R® together form a bridge
of structure:

H—CHy—0—
<,

3. Compound according to Claim 1, characterised in
that RS is H, CHj, OCH;, OCHF2, F or Cl.

4. Compound according to Claim 3, characterised in
that R® is H or F.

5. Compound according to Claim 1, characterised in
that R* is F or Cl and R® is H.

qy
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6. Compound according to Claim 1, characterised in
that W is

of Df o

5 wherein R and R are as defined in Claim 1.

7. Compound according to Claim 1, characterised in
that the C5 of oxazolidinone ring has an (S} configuration
when A= -CH;-NH-R’ and (R} when A= -CHOH-C=CH.

10

8. Compound according to claims 1 to 6,
characterised in that it 1is selected from one of the
following:

15 - 7-(4-{4-[5-(S)-{acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl}-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid

- 7-[3-{{4-[5-(S) - (acetylamino-methyl)-2-oxo-oxazolidin-
3-yl]-2-fluoro-phenyl}-methyl-amino) -azepan-1-yl}-1-

20 cyclopropyl-6~fluoro-4-oxo-1, 4-dihydro-quinoline-3-
carboxylic acid

- 7-(4-{4-[5-(8)-(acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-l-ethyl-6,8-
diflucro-4-oxo-1, 4~dihydro-quinocline~3-carboxylic acid

25 - 7-(4-{4-{5-(8)- (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-l1-ethyl-6~-fluoro-4-
oxo-1,4-dihydro-quinoline-3-carboxylic acid

- 9-{4-{4-(5-(S)~(acetylamino-methyl)-2-oxo-oxazolidin-3-
yl)-phenyl}-piperazin-1-yl)-8-fluoro-3-methyl-6-oxo-2, 3-
30 dihydro-6H-l-oxa-3a-aza-phenalen-5-carboxylic acid
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9-[3~-({4-[5-(S)-(acetylamino-methyl)-2-oxo-oxazolidin-
3-yl]-2-fluoro-phenyl}-methyl-amino) -pyrrolidin-1-yl1]-8-
fluoro-3-methyl-6-oxo0-2,3-dihydro-6H-1-oxa-3a-aza-
phenalen-5-carboxylic acid

9-{4-{4-[5-(S)- (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-£fluoro-phenyl}-piperazin-1-yl)-8-fluoro-3-methyl-
6-ox0-2, 3-dihydro-6l-1-oxa-3a-aza-phenalen~5-carboxylic
1-cyclopropyl-6-fluoro-7-[4-(2-fluoro-4-{5-(S)-((3-
methyl-thioureido) -methyl]-2-oxo-oxazolidin=-3-yl}-
phenyl) -piperazin-1-yl]-4~-oxo-1,4-dihydro—quinoline-3-
carboxylic acid

1-cyclopropyl-7-[4-{4-{5-(S)-[ (3-ethyl-ureido)-methyl)] -
2-oxo-oxazolidin-3-yl}-2-fluoro-phenyl)-piperazin-1-yl]-
6-fluoro-4-oxo-1,4-dihydro—-quinoline-3-carboxylic acid
1-cyclopropyl-7-(4-{4-[5-(S)-{ethoxycarbonylamino-
methyl) -2-oxo-oxazolidin=-3-yl]-2-fluoro-phenyl}-
piperazin-1l-yl)-6-fluoro-4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid
1-cyclopropyl=-6-fluoro=-7~{4-[2-fluoro=-4-{5-(S) -{[3- (4~
fluoro-phenyl)-acryloylamino] -methyl}-2-oxo-oxazolidin-~
3-yl)-phenyl)-piperazin-l1-yl}-4-oxo-1,4-dihydro-
quinoline-3-carboxylic acid
1-cyclopropyl-7-[4-(4-{5-(S)-[{3-ethyl-thioureido) -
methyl] -2-oxo-oxazolidin-3-yl}-2-fluoro-phenyl) -
piperazin-1-yl] -6-fluoro-4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid
1-(2,4-difluoro-phenyl)-6-fluoro-7-{4~{2-£fluoro-5-[5-
{R)~-(1- (R, S)-hydroxy~prop-2-inyl}-2-oxec-oxazolidin-3-
yl)-phenyl}piperazin-l-yl)=-4-oxo-1,4-dihydro-
[1,8]naphthyridine-3-carboxylic acid ethyl ester
7-(4-f{4-[5-(S) -{acetylamino-methyl) -2-oxo-oxazolidin-3-
yll-2-fluoro-phenyl}~-piperazin-1-yl)-1-(2,4~-difluoro-

phenyl}-6-fluoro-i-oxo~1,4-dihydro-{1,8] naphthyridine-

3-carboxylic acid ethyl ester

(60
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7-{4=(4~[5-(8) -{acetylamino-methyl) -2-oxo-oxazolidin-3-
yl]-2-fluoro~phenyl}-piperazin-1-yl)-l-cyclopropyl-6-
fluoro-4~oxo~1,4-dihydro-[1, 8] naphthyridine~3-
carboxylic acid ethyl ester

7-{4-{4-(5-{S) - {(acetylamino-methyl) ~2-oxo-oxazolidin-3-
yl]~2-fluoro~phenyl}-piperazin-1-yl}-6,8-difluoro-1-{2-
fluoro-ethyl)-4-oxo-1, 4-dihydro-quinoline-3-carboxylic
acid ethyl ester
1-({2,4-Difluocro-phenyl}-6-fluoro-7-{4~-{2-fluoro-4-[5-
{S)~(isoxazol-3-ylaminomethyl)-2-oxo-oxazolidin-3-yl]-
phenyl}-piperazin-1-yl)-4-oxo-1, 4-dihydro-
{1,8]naphthyridine-3~carboxylic acid ethyl ester
1-({2,4-difluoro-phenyl)-6-fluoro-7- (4~{2-fluoro-4-[5~-
(R)~{l1-hydroxy-prop-2-inyl)-2-oxo-oxazolidin-3-yl]-
phenyl}-piperazin-1-yl)~4-oxo-1, {-dihydro-
(1,8)naphthyridine-3-~carboxylic acid
7-{4-{4-[5-(8)-{acetylamino-methyl) -2~ox0-oxazolidin=-3~
yl]-2-fluoro-phenyl}~piperazin-1l-yl)-1-(2,4~difluoro-
phenyl)-6-fluoro-4-oxo-1, 4-dihydro-[1, 8] naphthyridine-
3-carboxylic acid .
7-({4-{4-[5-(S) - (acetylamino-methyl) -2~oxo-oxazolidin-3~
yl]-2-fluoro-phenyl}-piperazin-1-yl}-1-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-{1, 8] naphthyridine-3-
carboxylic acid
7T-({4-{4-[5-(S)-{acetylamino-methyl)-2~oxoc-oxazolidin-3-~
yl)-2-fluoro-phenyl}-piperazin-1-yl)-6,8-difluoro-1- (2~
fluoro-ethyl)-4-oxo-1, 4-dihydro-quinoline-3-carboxylic
acid
1-(2,4-Difluoro-phenyl}-6-fluoro-7-{4-{2-fluoro-4-[5- °*
(S)-(isoxazol-3-ylaminomethyl) -2-oxo-oxazolidin-3-yl]-
phenyl}-piperazin-l-yl)-4-oxo-1,4-dihydro~
(1,8)naphthyridine-3-carboxylic acid
l-ethyl-6,8-difluoro-7-[4-(2-fluoro-4- (5~ (3-methyl-
thioureido)-methyl] -2-oxo-oxazolidin-3-yl}-phenyl)-

(O}
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piperazin-1-yl}-4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid

1-cyclopropyl-6-fluoro-7-[4- (2-fluoro-4-{2-oxo-5- (S) -

[ (3-propyl-thioureido) -methyl] - oxazolidin-3-yl}-
phenyl) -piperazin-1-yll -4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid
1-cyclopropyl-6-fluoro-7-[4~{2-fluoro-4- [5- (S) -
(methanesulfonylamino-methyl) -2-oxo-oxazolidin-3-yl] -
phenyl}-piperazin-1-yl)-4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid

7-(4-{4-(5-(8) - (Acetylamino-methyl) -2-oxo-oxazolidin-3-
yll -phenyl}-piperazin-1-yl) -1-ethyl-6, 8-fluoro-4-oxo-
1,4-dihydro-quinoline-3-carboxylic acid ethyl ester
1-cyclopropyl-6-fluoro-7-[4- (2-fluoro-4-{2-ox0-5- (8) -
[(2,2,2-trifluoro-acetylamino) -methyl] -oxazolidin-3-yl}-
phenyl) -piperazin-1-yl] -4-oxa-1,4-dihydro-quinoline-3-
carboxylic acid
7-{4~{4-[5-(S) - (benzoylamino-methyl) -2-oxo-oxazolidin-
3-yl) -2-fluoro-phenyl}-piperazin-1-yl) ~1-cyclopropyl-6-
fluoro 4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
7-(4-{4-[5-(S)-(acetylamino-methyl) -2-oxo-oxazolidin-3-
yl)-2-fluoro~phenyl}-piperazin-1-yl}-l-cyclopropyl-6-
fluoro-4-oxe-1, 4-dihydro-quinoline-3-carboxylic acid
methyl ester

7-(4-{4-[5-(S) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl}-2-fluoro-phenyl}-piperazin-1-yl)-l-cyclopropyl-6-
fluoro-4-oxo~1,4-dihydro-quinoline-3-carboxylic acid
ethyl ester

7-({4-{4-[5-(S) - (acetylamino-methyl)-2~oxo~-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-l1-ethyl-6,8-~
difluoro-4-oxo-1, 4-dihydro-quinoline-3-carboxylic acid
methyl ester )

T-(4-{4~[5-(5) - (acetylamino-methyl) -2-oxo-oxazolidin-3-
yl)-2-fluoro-phenyl}-piperazin-l1-yl)-l-ethyl-6,8-

(G
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difluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
ethyl ester
7-{4~-{4-[5-(S)-{acetylamino-methyl)}-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-1-ethyl-6-fluoro-4-
oxo-1, 4-dihydro-quinoline-3-carboxylic acid methyl
ester

7-({4-{4-[5-(S) - (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-1-yl)-l-ethyl-6~fluoro-4-
oxo-1, {-dihydro-quinoline-3-carboxylic acid ethyl ester
9-{4-{4-[5-(S)~{acatylamino-methyl)-2-oxo-oxazolidin-3-
yl] -phenyl}-piperazin-1l-yl)-8-fluoro-3-methyl-6-oxo~2, 3~
dihydro-6H-1-oxa-3a-aza-phenalen-5-carboxylic acid
methyl ester

9-(4-{4-[5-(S) - (acetylamino-methyl) -2-oxo-oxazolidin-3-

yl] -phenyl}-piperazin-1-yl)-8~fluoro-3-methyl-6-ox0-2, 3-

dihydro-6H-1-oxa-3a-aza-phenalen-5-carboxylic acid
ethyl ester

9-[3-({4-[5-(S)-{acetylamino-methyl) -2-oxo-oxazolidin-
3-yl)-2~fluoro-phenyl}-methyl~amino)-pyrrolidin-1~yl]=-8-
fluoro-3-methyl-6-oxo-2,3-dihydro-6H-1-oxa-3a-aza-
phenalen-5-carboxylic acid methyl ester
9-[3-{{4-[5-(S) - (acetylamino-methyl)-2-oxo-oxazolidin-
3-yl]}-2-fluoro-phenyl}-methyl-amino}-pyrrolidin-1-yl1-8-
fluoro-3-methyl-6-oxo0-2, 3-dihydro-6H-1-oxa-3da-aza-
phenalen-5-carboxylic acid ethyl eater

9-({4~-{4-[5-(S)~ (acetylamino-methyl)~2-oxo~oxazolidin-3-
yl]-2-fluoro-phenyl}-piperazin-l-yl)—B-Fluoro-B-mathyl-
6-oxo-2, 3-dlhydro-6H-1-oxa-3a-aza-phenalen-5~carboxylic
acid methyl ester
9-(4-{4-[5-(S)~(acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]=-2-fluoro-phenyl}-piperazin-1-yl)-8-fluoro-3-methyl-
6-ox0-2, 3~dihydro-6H-1~oxa-3a-aza-phenalen-5-carboxylic
acid ethyl ester

(a3
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7-(4-{4-15-(S) - (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl]-2-fluoro-phenyl)-piperazin-1-yl)-l-cyclopropyl-6-
fluoro-4-oxo-1, 4-dihydro~quinoline-3-carboxylic acid
methyl ester
7-(4-{4-[5-(8)-({acetylamino-methyl}-2-oxo-oxazolidin-3-
yl]-2-£fluoro-phenyl}-piperazin-1-yl)-1l-cyclopropyl-6-
fluoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid
ethyl ester
l-cyclopropyl-6-fluoro-7-[4-(2-fluoro-4-{5-(S)~[(3-
methyl-thiouraido}-methyl)]-2-oxo-oxazolidin-3-yl}-
phenyl) -piperazin-1-yl]-4-oxo-1,4{-dihydro-quinoline-3-
carboxylic acid methyl ester
1-cyclopropyl=-6-fluoro-7-(4- (2-fluoro-4-{5-(S)-[ (3~
methyl-thioureido)-methyl}-2-oxo-oxazolidin-3-yl}-
phenyl)-piperazin-l-yl)-4-oxo-1, {-dihydro-quinoline-3-
carboxylic acid ethyl ester

7-{4-{4-[5~(S) - (acetylamino-methyl)-2-oxo-oxazolidin-3-
yl])-2-fluoro-phenyl}-piperazin-1-yl)-l-cyclopropyl-6-
fluoro-4-oxo0-1,4-dihydro-{1, B8] naphthyridine-3-
carboxylic acid methyl ester
T-(4-{4-[5-(8)-{acetylamino-methyl)-2~oxo-oxazolidin-3-
yl}-2-fluorc-phenyl}-piperazin-1-yl)-6, 8-difluoro-1-(2-
fluoro-ethyl)-4-oxo-1,4-dihydro-quinoline-3-carboxylic.
aclid methyl ester
1-Ethyl-6,8-difluoro-7-(4-{2-fluoro-4-{5-(S5)-[{3-
methyl-thioureido)-methyl]-2-oxo-oxazolidin-3-yl)-
phenyl}-piperazin-l-yl]-4-oxo-1, 4-dihydro-quinoline-3-
carboxylic acid ethyl ester

8. Process for obtaining a compound of general

formula (I}, according to Claim 1, characterised in that it
comprises the reaction of a compound of general formula
{II) with a compound of general formula (III):

o4
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(II) {III)
wherein:
A’ is:
5 a) -CH;-NH-R’
b} -CHOH-C=CH
c)
—CHp——N—1isoxazol
GP
10 Y is an leaving group, such as an atom of halogen

(F, Cl, Br, I), a tosilate or mesylate group, and the

like;
R R?, R?’, R, R, X and W have the meaning defined

in Claim 1;
15 GP is a protecting group of amines.

10. Process for obtalning a compound of general
formula (I), according to Claim 1, in which A is -CHz-NH-R?
and R’ is different from isoxazole, characterised in that it

20 comprises the reaction of a compound of formula (V)

R3

o
R0, R 0
ok
NH,

(v)
wherein R R?, R’, R', R% X and W have the meaning

155
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defined in Claim 1.
with a compound of formula {(VI) or with a compound of
formula (VII)
R'-L RU-N=C=2
5 {VI) {VIiI)
wherein L is a good leaving group, such as an atom
of halogen (F, Cl, Br, I), a tosylate or mesylate group,
and the like;:
Z is Oxygen or Sulphur, and
10 R’ and R' have the meaning defined in Claim 1, with
R’ being different from isoxazol.

11. Process for obtaining a compound of general

formula (I), according to Claim 1, in which A is -CH;-NH-R’

15 and R’ is isoxazol, characterised in that it comprises the
reaction of a compound of general formula (VIII):

. o & %—— 12
Rmm: Q‘:Nj"o

{(VIII)
20
wherein
- oL? represents a good leaving group, such as a
residue of aryl or methyl sulphonic acid, substituted or
not subatituted, preferably by a tosylate or mesylate
25 group;
- R R?, R, R', R, X and W have the meaning
defined in Claim 1;
with isaoxazolil-3-amine, the amine group being protected

with a protecting group of amines.
30
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12. Process for obtaining a compound of general
formula {I), according to Claim 1, in which R? is hydrogen,
characterised in that it comprises the hydrolysis of a
boron chelate of formula (IX)

X
N ©O
A
R
5
{IX)
wherein
R* can be F or CH3CO00-;
10 A, R™ R}, R', R%, X and W have the meaning defined
in Claim 1.

13. Process for obtaining a compound of general
formula (I), according to Claim 1, in which A is
15 ~CHOH-C=CH
characterised in that it comprises the reaction of a
compound of formula (IV)

0o R
e s

N WQ—NJLO"PII

R . ]

{Iv)
20
wherein R RY, R), R', R%, X and W have the meaning defined
in Claim 1,
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with 2, 3~hydroxy-pent-4-inyl p-toluenesulphonate.

14. Process as claimed in any of claims 11 to 13,
characterised in that it comprises subjecting the product
5 obtained, optionally, to one or more of the following final
steps:
a) Conversion of a compound of general formula (I) into
another compound of general formula (I);
b) Elimination of the protecting group;
10 c) Preparation of a pharmacclogically acceptable salt of
a compound of formula (I) and/or a pharmacologically
acceptable solvate thereof.

15. Compound of formula (V)
0 Ry
Re o
[b[, xIw N0
Ry N\
15

V)
wherein R R?, R’, R', R%, X and W have the meaning
defined in Claim 1.

20 16. Compound of formula (X)
O R
Ry 0
[ﬁ, 3 N0
Ry -~
(X)

wherein R R%, R, R', R%, X and W have the meaning
defined in Claim 1.

[o¥
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17. Compound of formula (XI})

5 (XI)

wherein R R?, R}, R', R®, X and W have the meaning
defined in Claim 1.

10 18. Pharmaceutical composition which comprises a
compound of general formula (I) according to any of claims
1l to B, for use as a medicament.

19. Use of a compound of general formula (I),

15 accozding to any of claims 1 to 8, for the preparation of

a pharmaceutical composition for treating microbial
infections in humans or warm-blooded animals.

20. Pharmaceutical composition which comprises a

20 compound of general formula (I} according to any of claims

l to 8 in a therapeutically active quantity and with a
suitable quantity of at least one excipient.

25
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Nuevos derivados de oxaxzolidinonas como antibacterianos

Campo de la invencién

La presente invencién se refiere a derivados
fluvorquinolénicos de oxazolidinonas. Los compuestos son
dtiles como antibacterianos. .

Antecedentes de la invencién -

Durante afios la industria farmacéutica no ha
persequido el desarrollo de nuevos agentes antimicrobianos
especificamente dirigides a bacterias Gram-positivas,
tales como Staphylococbs, Enterococos, Streptococos vy
micobacterias. Sin embargo, las bacterias Gram-positivas
han cobrado especial importancia debido a que han
desarrollado resistencias a los antibiéticos de uso
convencional a una velocidad alarmante, convirtiéndose en
organismos dificiles tanto de tratar como de erradicar de
loa ambientes hospitalarios. Ejemplos de tales cepas son
el Staphylococcus resistente a la meticilina (MRSA),
Enterococcus resistente a la vancomicina {(VRE),
Staphylococcus epidermidis resistente a la meticilina
(MRSE), Staphylococcus pneumoniae resistente a la
penicilina (PRSP), etc.

Los agentes antibacterianos oxazolidinénicos son
la clase mds reciente de farmacos sintéticos que muestran
una elevada actividad contra organismos Gram-positivos.
Debido a su nuevo mecanismo de accién, estos compuestos
son efectivos tanto contra patégenos sensibles como
resistentes, incluyendo el MRSA, MRSE y VRE.

Distintas oxazolidinonas antibacterianas han sido
descritas en la literatura de patentes, por citar algunas
de ellas, en WO 9507271, WO 9323384, WO 9854161, WO

o
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9514684, WO 9721708, WO 9514684, WO 9730981, WO 9737980,
WO 9801447, WO 9912914, WO 9613502.

Todas estas patentes describen las oxazolidinonas
como compuestos activos frente a organismos Gram-positivos
resistentes.

Debido a que constantemente estdn apareciendo
nuevas resistencias incluso a antibiéticos de |uso
reciente, es deseable el desarrollo de nuevos antibiéticos
potentes Y activos .‘frente a cepas resistentes,
preferiblemente con un amplio espectro antimicrobiano.

La presente invencién proporciona nuevos derivados
de oxazolidinonas, con un amplio espectro antimicrobiano
al ser activos frente a organismos Gram-negativos vy
mejorando su actividad frente a organismos Gram-positivos.

Desoripcién de la invencién

Son objeto de la presente invencién nuevos
derivados fluorquinolénicos de oxazolidinonas de férmula
general (I):

(1)

donde:

|t
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X: CR® 6 N;

R': alquilo €1-Ci, cicloalquilo C3-Cs, alquenilo Ca-
5 C4, 2-hidroxietilo, 2-fluoroetilo, ¢ fenilo opcionalmente
sustituido por 1 6 2 atomos de fldor;

R?: H, alquilo Ci1-C4 o fenilo;

10 RY: H, halégeno, alquilo Ci-Cs, 6 alcoxi C1-Ca,
amino;

R': H 6 halégeno;

15 R®: H, halégeno, alquilo Ci-C4, haloalcoxi €3-C4, ©
bien R'y RS juntos forman un puente de estructura

\J:H, H—CHy—0— —IH—CHz——S— —CH—CH;—CH,—

CHy

20
RS: H, halégeno, OCH3, alcoxi C1-C4, alquilo Ci1-Cq4,
o haloalquilo Ci-Ci;

A: -CHz-NH-R', -CHOH-C=CH;
25

donde

R’: isoxazol, -CO-R?, -cs-R', -csS-OR®, -COOR®!, -
CONHR®, -CSNHR?, -S0.-R® o

30
R



donde

R': algquilo C;-Ci, haloalquilc C;-Ci, alquenilo Ca-
Cs, arilo, alquilo C;-C4 sustituido por un grupo alcoxi Ci-
5 C4, carboxialquilo C3-C4, ciano, o amino, ...

R: H, alquilo C:-Cs, alquenilo C2-C4, OH, alcoxi
C1-C4, NRR'?, NO2, halégeno, 6 CO-R'%;

10 R'? y R!: independientemente, H o alquilo C1~Cq:
W:
AT AL T 5
AT Oan - -
R10 R1® R10
G |
donde
15 R Y RY son independientemente H, o alquilo C1-C4;

una sal o un solvato farmacéuticamente aceptable,
0 cualquier isémero geométrico, isémero Sptico o mezcla de

isémeros del mismo en cualquier proporcién o polimorfo del
20 mismo.

Preferentemente, R' es ciclopropilo, etilo, 2-
fluoroetilo, fenilo o difluorofenilo, o bien R!' y R®

juntos forman un puente de estructura:
25

RS
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Preferentemente, R® es H, CHi3, OCHi, OCHF2, F o Cl.
MAs preferentemente, RS es H o F.

Preferentemente, R‘ es F o C1 y R’ es H.

Preferentemente, W es

i |

donde R y R son tal como se han definido
anteriormente.

Los compuestos de la presente invencién tienen un
centro quiral en 1la posiciébn C5 del anillo de
oxazolidinona. La configuracién preferida del C5 del
anillo de oxazolidinona es la (S) para los compuestos de
f6rmula (I) en los que A= -CH:-NH-R' y (R) para los
compuestos de férmula (I) en los que A= -CHOH-C=CH, de
acuerdo con el sistema de nomenclatura Cahn-Ingold-Prelog.

Ademis los compuestos de férmula (I) pueden
contener otros centros quirales. Se entiende que 1la
invencién comprende tales iabmeros épticos Y
diastereisémeros y sus mezclas en cualquier proporcién,
que posean actividad antibacteriana.

Los compuestos preferibles se seleccionan entre uno
de los siguientes:

- Acido 7-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo-
oxazolidin-3-il]-2-fluoro-fenil}-piperazin-1-il)-1-

i4
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ciclopropil-6-fluoro-~4-oxo-1, 4—dihidro—quinolein-3-
carboxilico

Acido 7-[3-({4-{5-(S)-(acetilamino-metil)-2-oxo-
oxazolidin-3-1il1]-2-fluoro-fenil}-metil-amino)-azepan-1-
il]-1l-ciclopropil-6-fluoro—-4-oxo-1, 4~dihidro—-quinolein-
3-carboxilico

Acido 7-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo-
oxazolidin-3-il]-2-fluoro-fenil}-piperazin-1-il)-l-etil-
6,8-difluoro-4-oxo-1,4-dihidro-quinolein~3-carboxilico
Acido 7- (4-{4- [5- (S) - (acetilamino-metil) -2-oxo-
oxazolidin-3-il]-2-fluoro-fenil}-piperazin-l1-il)-l-etil-
6-fluoro-4-oxo-1, 4-dihidro~quinolin-3-carboxilico

Acido 9-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-
oxazolidin-3-il]-fenil}-piperazin-1-il)-8-£fluoro-3-
metil-6-oxo0-2,3-dihidro-6H-~1-oxa-3a-aza-fenalen-5-
carboxilico

Acido 9-[3-({4-[5-(S)-{acetilamino-metil)-2-oxo-
oxazolidin-3-il]-2-fluoro-fenil}-metil-amino) -
pirrolidin-1-il}-8-fluoro-3-metil-6-oxo-2, 3-dihidro-6H-
l-oxa-3a-aza~-fenalen-5-carboxilico

Acido 9-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo-
oxazolidin-3-il}-2-fluoro-fenil}-piperazin-1-il)-8-
fluoro—-3-metlil-6-oxo-2, 3-dihidro-6H-1-oxa-3a-aza-
fenalen-5-carboxilico

Acido l-ciclopropil-6é-fluoro-7-[4-(2-fluoro-4-{5-(S)-
[(3-metil-tioureido)-metil]-2-oxo-oxazolidin-3-il}-
fenil)-piperazin-l1-il]-4-oxo-1, 4-dihidro-quinolein-3-
carboxilico

Acido l-ciclopropil-7-{4-(4-{5-(S)~{(3-etil-ureido)-
metil]-2-oxo-oxazolidin-3-il}-2-fluoro-fenil)-piperazin-
1-i1]1-6-fluoro-4-oxo-1,4-dihidro-quinolein-3-
carboxilico

Acido 1l-ciclopropil-7-(4-{4-[5-(S)~-(etoxicarbonilamino-
metil)-2-oxo-oxazolidin-3-11]-2-fluoro-fenil}-piperazin-

s
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1-il)-6-fluoro-4-oxo-1, 4-dihidro-quinolein-3-
carboxilico

Acido l-ciclopropil-6-fluoro-7-{4-[2-fluoro-4-(5-(S)-
{[3- (4-fluoro-fenil)-acriloilamino]-metil}-2-oxo-
oxazolidin-3-il)-fenil]-piperazin-1-il}-4-oxo-1, 4-
dihidro-quinolein-3-carboxilico

Acido 1-ciclopropil-7-[4-({4-{5-(8S)-[(3-etil-tioureido)-
metil]-2-oxo-oxazolidin-3-il}-2-fluoro-fenil)-piperazin-
1-il)-6-fluoro-4-oxo-1,4~-dihidro-quinolein-3-
carboxilico )
1—(2,4—difluoro-fenilL-S-fluoro—?-(4—{2—f1uoro—5-[5-
(R)-({1-(R,S)-hidroxi-prop-2-inil)-2-oxo-oxazolidin-3-
il)-fenil}piperazin-1-il) -4-oxo-1, 4-dihidro-
[1,8]naftiridin-3-carboxilato de etilo

7-(4-{4-[5-(S)~ (acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-1-(2,4-difluoro-
fenil)-6-fluoro—-4-oxo-1,4-dihidro-[1, 8] naftiridin-3-
carboxilato de etilo
7-(4-{4-[5-(S) - (acetilamino-metil)~-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-l1-ciclopropil-6-
fluoro-4-oxo-1,4-dihidro~-[1,8] naftiridin-3-carboxilato
de etilo
7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-3-
il}~2-fluoro-fenil}-piperazin-1-il)-6,8-difluoro-1-(2-
fluoro-etil)-4-oxo-1, 4-dihidro-quinoleine-3-carboxilato
de etilo
1-(2,4-Difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-4-[5-
(S)-(isoxazol-3-ilaminometil) -2-oxo-oxazolidin-3-il]-
fenil}-piperazin-1-il)-4-oxo—-1,4-dihidro-
[1,8)naftiridine-3-carboxilaro de etilo

Acido 1-(2,4-difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-4-
[5-(R)=-{l-hidroxi-prop-2-inil})-2-oxo-oxazolidin-3-il}-~-
fenil}-piperazin-1-i1)-4-oxo-1,4-dihidro-[1,8]
naftiridin-3-carboxilico
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Acido 7-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo-
oxazolidin-3-il)-2-fluoro-fenil}-piperazin-1-il)-1-(2,4-
difluoro-fenil)-6-fluoro-4-oxo-1,4-dihidro-[1,8]
naftiridin-3-carboxilico

Acido 7-(4-{4-[5-(S)-(acetilamino-metil)~2-oxo-
oxazolidin-3-il)-2-fluoro-fenil}-piperazin-1-il)-1-
ciclopropil-6-fluoro-4-oxo-1, 4-dihidro-[1, 8]
naftiridin-3-carboxilico

Acido 7-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo-
oxazolidin-3—il]—2-f1uoro-fenil}—piperazinll-il)—G,B-
difluoro-l—(2-f1uoro-gtil)—4—oxo—1,4—dihidro—quinolin-
3-carboxilico

Acido 1-(2,4-Difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-4-
[5-(S)-(isoxazol-3-ilaminometil)-2-oxo-oxazolidin-3-
il]-fenil)-piperazin-1-il)-4-oxo-1,4~dihidro-
[1,8]naftiridin-3-carboxilico

Acido l-etil-6,8-difluoro-7-[4~(2-fluoro-4-{5-[ (3~
metil-tioureido)-metil]-2-oxo-oxazolidin-3-il}-fenil) -
piperazin-1-il]-4-oxo0-1,4-dihidro-quinolein-3-

carboxilico
Acido 1l-ciclopropil-6-fluoro-7-[4-(2-fluoro-4-{2-oxo-5-
(S)-[(3-propil-tioureido)-metil]- oxazolidin-3-il}-

fenil)-piperazin-1-il]-4-oxo-1,4-dihidro-quinolein-3-
carboxilico

Acido l-ciclopropil-6-fluoro-7-[4~{2-fluoro-4-[5-(S)~-
(metanosulfonilamino-metil)-2-oxo oxazolidin-3-il]-
fenil}-piperazin-1-il)-4-oxo-1, 4-dihidro-quinolein-3-
carboxilico.
7-(4-{4-[5-(S)-{Acetilamino-metil)-2-oxo-oxazolidin-3-
il}-fenil}-piperazin-1-il)~l-etil-6,8-fluoro-4-oxo-1,4-
dihidro-quinolein-3-carboxilato de etilo

Acido 1-ciclopropil-6-fluoro-7-[4-{2-fluoro-4-{2-oxo-5-
(S)-((2,2,2-trifluoro-acetilamino)-metil]-oxazolidin-3-
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il}-fenil)-piperazin-1-il]-4-oxo-1, 4-dihidro-quinolein-
3-carboxilico

Acido 7-(4-{4-[5-(S) - (benzoilamino~metil)-2-oxo-
oxazolidin-3-il]-2-fluoro~fenil}-piperazin~1-il)-1-
ciclopropil-6-fluoro 4-oxo-1,4-dihidro-quinclein-3-
carboxilico.

7-(4-{4-[5-(S)-(acetilamino-metil)-2-~oxo-oxazolidin~3-
il}-2-fluoro-fenil}-piperazin-1-il)-1-ciclopropil-6-
fluoro-4-oxo-1, 4-dihidro-quinolein-3~carboxilato de
metilo )
1—(4—{4-[5—(S)—(aceti}pmino—metil)-2—oxo—oxazolidin—3—
il)-2-fluoro-fenil}-piperazin-1-il)-l-ciclopropil-6-
fluoro-4-oxo-1,4-dihidro-quinolein-3~ carboxilato de
etilo

7-(4-{4-([5-(S)-(acetilamino-metil) -2~oxo-oxazolidin-3~
il]=-2-fluoro-fenil}~piperazin-1-il)-l-etil-6,8-difluoro-
4-o0x0-1,4-dihidro-quinoclein-3- carboxilato de metilo
7-(4-f4-[5-(S)-{acetilamino-metil)-2~oxo0o-oxazolidin-3-
il)-2-fluoro-fenil)~piperazin-1-il})-1-etil-6, 8-difluoro-
4-ox0-1, 4-dihidro-quinolein-3-carboxilato de etilo
7-{4-{4~[5-(S)-{acetilamino-metil)-2~oxo-oxazolidin-3-
il]-2-fluoro-fenil}~piperazin-1-il) -l-etil-6-fluoro-4-~
oxo-1, 4-dihidro-quinolin-3- carboxilato de metilo
7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-3-~
il}-2-fluoro-fenil}-piperazin-1-il)-l-etil-6~fluoro-4-
oxo-1, 4-dihidro-quinolin-3-carboxilato de etilo
9-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-3-
il]-fenil}-piperazin-1-il)-8-fluoro-3-metil-6-ox0-2, 3~
dihidro-6H-1-0xa-3a-aza-~fenalen-5- carboxilato de
metilo
9-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-3-
il}-fenil}-piperazin-1-il)-8-fluoro-3-metil-6-oxo0-2, 3~
dihidro-6H-1-oxa-3a-aza-fenalen-5-carboxilato de etilo
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9-(3-({4~[5-(S)-{acetilamino-metil) -2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-metil-amino)-pirrolidin-1-il]-8-
fluoro-3-metil-6-oxo-2, 3-dihidro-6H-1-oxa-3a-aza-
fenalen-5- carboxilato de metilo
9-[3-({4-[{5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-metil~amino)-pirrolidin-1-il]-8-
fluoro-3-metil-6-oxo0-2, 3-dihidro-6H-1-oxa-3a-aza-
fenalen-5-carboxilato de etilo
9-(4-{4~[5-(5)-(acetilamino-metil)-2-oxo~-oxazolidin-3-
il]—Z—fluoro-fenil}-piperazin—l-il)—8—f1uoio—3—metil-6—
oxo-2,3-dihidro-6H-1-oxa-3a-aza-fenalen-5- carboxilato
de metilo
9-(4-{4-[5-(S) - (acetilamino-metil)-2-~-oxo-oxazolidin-3-
il]}-2-fluoro-fenil}-piperazin-1-il)-8-fluoro-3-metil-6~
ox0-2, 3-dihidro-6H-1-oxa-3a-aza-fenalen-5-carboxjilato
de etilo
7-(4-{4~[5-(S) - (acetilamino-metil)-2~oxo-oxazolidin-3-~
il]-2-fluoro-fenil}-~piperazin-1-il)-1-ciclopropil-6-
fluoro-4-oxo-1, 4-dihidro-quinolein-3- carboxilato de
metilo
7-(4-{4-[5-(S)~-(acetilamino-metil)}-2~oxo-oxazolidin-3~
il]-2-fluoro-fenil}-piperazin-1-il)-1~-ciclopropil-6-
fluoro-4-oxo-1, 4-dihidro-quinolein-3~-carboxilato de
etilo
l-ciclopropil-~6-fluoro-7-[4-(2~fluoro-4-{5-(S)-[ (3-
metil-tioureido)-metil]-2-oxo-oxazolidin-3-il}-fenil)-
piperazin-1-i1]-4-oxo-1,4-dihidro-quinoclein-3-
carboxilato de metilo
l-ciclopropil-é6-fluoro-7-[4-(2~fluoro-4-{5-(S)-((3-
metil-tioureido)-metil]-2-oxo-oxazolidin-3-il}-fenil)~
piperazin-1-il]-4-oxo-1, 4-dihidro-quinolein-3-
carboxilato de etilo
7-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo-oxazolidin-3~
i1]~-2-fluoro-fenil}-piperazin-1-il)-1l-ciclopropil-6-

\\4
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fluoro-4-oxo-1,4-dihidro-[(1, 8] naftiridin-3-
carboxilato de metilo
- 7-(4~-{4-[5-(S)~(acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-6,8-difluoro-1-(2-
fluoro-etil)-4-oxo0-1,4-dihidro-quinolin-3- carboxilato
de metilo
- 1-Etil-6,8-difluoro-7-[4-(2-fluoro-4-{5-(S)-[(3-metil-
tioureido)-metil] -2-oxo-oxazolidin-3-il}-fenil)-
piperazin-1-il]-4-oxo-1,4-dihidro-quinolein-3-
carboxilato de etilo )
En la presente invencién por el término “un
solvato farmacéuticamente aceptable” se entiende un
hidrato o solvato de un alcohol C;-Cy.

En la presente invencién, el término “sales
farmacolbgicamente aceptables” incluye sales de metales
alcalinos tales como sodio o potasio y sales de metales
alcalinotérreos como calcio o magnesio, asi como sales de
adicién de 4cido formados con 4dcidos inorganicos vy
organicos, por ejemplo, clorhidratos, bromhidratos,
sulfatos, nitratos, fosfatos, formiatos, mesilatos,
citratos, benzoatos, fumaratos, maleatos, lactatos vy
succinatos entre otros.

Las sales farmacolégicamente aceptables se
preparan por reaccién de un compuesto de férmula (I) con
la cantidad adecuada de una base tal como hidréxido
sddico, potasico, calcico o magnésico, o metdxido sddico,
hidruro sédico, tert-butéxido potasico, y similares en
disolventes tales como éter, THF, metanol, etanol, tert-
butanol, isopropanol, dioxano, etc o bien en una mezcla de
disolventes. Las sales de adicién, cuando sea aplicable,
pueden prepararse por tratamiento con acidos, tales como
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clorhidrico, bromhidrico, sulfurico, nitrico, fosférico,

férmico, metanosulfénico, citrico, benzoico, fumarico,

maleico, lactico y succinico, en disolventes como éter,

alcoholes, acetona, THF, acetato de etilo, o mezclas de
5 disolventes.

Los estereoisdmeros de 1la presente invencién
pueden prepararse utilizando reactivos en una dnica forma
enantiomérica en los procesos en los que sea posible o

10 llevando a cabo la reaccién en presencia de reactivos o
catalizadores en su Qpica forma enantiomérica o por
resolucién de mezclas de estereoisémeros por métodos
convencionales. Algunos de los métodos preferidos incluyen
resolucién de sales diasterecisoméricas formadas con

15 acidos quirales, tales COmoO acido mandélico,
camforsulfénico, tartérico, Y similares. Métodos
cominmente utilizados estédn recogidos en Jaques et al. en
“Enantiomers, Racemates and Resolution” (Wiley
Interscience, 1981).

20

En las definiciones de la presente invencién, por
un grupo alquiloe C;-C4, como grupo o como parte de un
grupo, 3se entiende un grupo alquilo lineal o ramificado
que contiene hasta 4 4tomos de carbono. Asi, incluye, por

25 ejemplo, metilo, etilo, propilo, isopropilo, butilo,
isobutilo, sec-butilo y tert-butilo.

Del mismo modo, un grupo alcoxi Ci-C4 incluye, por
ejemplo, un grupo metoxi, etoxl, propoxi, isopropoxi,
30 butoxi, isocbutoxl, sec-butoxi y tert-butoxi.

Un grupo alquenilo C2-C4 incluye, por ejemplo, un
grupo vinilo, alilo, propenilo y 1- butenile, 2-butenilo y
3-butenilo.
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Un grupo haloalquilo Ci;~C4y significa un grupo
alquilo C;-C4 sustituido por uno o mids dtomos de halégeno,
iguales o distintos. Asfi, incluye, por ejemplo,
clorometilo, fluorometilo, triflurometilo, cloreoetilo,
fluorocetilo, difluoroetilo, trifluoroetilo, fluoropropilo,
cloropropilo, etc.

Un grupo haloalcoxi Ci1-Cq significa un grupo alcoxi
C1-C4 sustituido por uno o mds atomos de halégeno, iguales
0 distintos. Asi, inq}uye, por ejemplo, clorometoxi,
fluorometoxi, triflurometoxi, cloroetoxi, fluoroetoxi,
difluoroetoxi, trifluoroetoxi, fluoropropoxi,
cloropropoxi, etc.

Un grupo cicloalquilo C3a—Cs representa
ciclopropilo, ciclobutilo, ciclopentilo y ciclohexilo.

El término halégeno, en la presente invencidén, se
refiere a F, Cl, Br, I, preferentemente F y Cl.

El término arilo, en la presente invencién,
incluye fenilo y naftilo opcionalmente sustituidos por
hasta cinco sustituyentes, iguales o distintos,
preferentemente hasta dos, en cualguier posicién del
anillo. Sustituyentes adecuados incluyen halégeno, amino,
hidroxi, alquilo C;-C4, alcoxi C1-C4, fenilo.

Los compuestos de la presente invencién pueden ser
preparados de diversos modos. Pueden prepararse utilizando
los métodos descritos a continuacién, junto con métodos
conocidos en el campo de la sintesis de quimica orgénica,
o por las variaciones que sobre ellos pudiera realizar un
experto en la materia. Métodos preferidos incluyen, pero

122
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no se limitan a, los que se describen a continuvacién. Las
reacciones se llevan a cabo en los disolventes apropiados
para los reactivos y materiales utilizados adecuados a las
transformaciones que se efectian. Un experto en sintesis
organica entendera gque los grupos funcicnales presentes en
la molécula deberian ser consistentes con las
transformaciones propuestas. Esto puede en algunos casos
requerir modificar el orden de los pasos de sintesis o
seleccionar un método determinade respecto a otro, para
obtener el compuesto deseado de la invencién. Ademas, en
alguno de los procedimientos descritos a continuacién
puede ser deseable o‘ necesario proteger 1los grupos
funcionales reactivos presentes en 1los compuestos o
intermedios de la presente invencién con grupos
protectores convencionales. Distintos grupos protectores y
procedimientos para su introduccién y eliminacién estan
descritos en Greene y Wuts (Protective Groups in Organic
Synthesis, Wiley and Sons, 1999). Todas las referencias
aqui citadas estan incorporadas integramente por
referencia.

Los compuestos de férmula (I) pueden obtenerse por reaccién
de un compuesto de fé6rmula (II), con un compuesto de
férmula (III):

R’
R20;C | Py mw—{@%}}—wf&f
lN XY 5 A

(II) (I1II)

donde
A’ es:
a) -CHz-NH-R’
b) -CHOH-CsCH

5



- )9)/17_4

c)
—CHy—N—isoxazol

GP

Y es un grupo saliente, tal como un 4atomo de
halégeno (F, Cl, Br, I), un grupo tosilato 6 mesilato, ¥y

5 similares;

R!, R?, R?), RY, R% X y W tienen el significado
definido anteriormente;
GP es un grupo protector de aminas.

10 Alternativamente.,‘ los compuestos de férmula (I) en
los que A= -CHOH-C=CH pueden obtenerse también por
reaccién de un compuesto de férmula (IV) con p-
toluensulfonato de 2,3-hidroxi-pent-4-inil:

R3
N w@—«lo"m
R M
5

(IV)
donde R, R?}, R RY, R, X y W tienen el
significado definido anteriormente.
Los compuestos de fédrmula (I) en los que A= -CHz-
20 NH-R’ y R’ es distinto de isoxazol, pueden obtenerse
también por reacciédn de un compuesto de férmula (V):

TRk,

(V)

15
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donde R), R), R)» R'% R° X y W tienen el
significado definido anteriormente, con un compuesto de
férmula (VI) o con un compuesto de fédrmula (VII)

5 R'-L R®-N=C=2
(VI) (VII)

donde
L es un buen grupo saliente, tal como un &tomo de
10 halégeno (¥, Cl, Br, I), un grupo tosilato & mesilato, y
similares; )
Z es Oxigeno &6 Azufre, y'
R y R tiene el significado definido
anteriormente, siendo R’ distinto de isoxazol.
15
Los compuestos de f6rmula {(I) en los que A= -CHz-
NH-R' y R’ es isoxazol pueden obtenerse también por
reaccién de un compuesto de fé6rmula (VIII)

(o R3 O@JLZ
R Py N

(1 Mq

N° X —

é1

20 (VIII)
donde
- oL? representa un buen grupo saliente, tal como
un residuo del &cido aril o metil sulfdnico, sustituido o
no sustituido, preferentemente un grupo tosilato 6
25 mesilato;
- R, R%, R}, R' R°, X y W tienen el significado
definido anteriormente;

con isoxazolil-3-amina, con el grupo amino
30 convenientemente protegido con un grupo protector de



10

15

20

25

17

aminas, por ejemplo con Troc (2,2,2-
tricloroetoxicarbonil).

Los compuestos de fé6rmula (I), en los que R%= H
pueden obtenerse también por hidrélisis de un quelato de
boro de férmula (IX):

R R .
R
o
Y &
A
R
(IX}

donde

R* puede ser F o CHiCOO-;

A, R, R} R', R, X y W tienen el significado
definido anteriormente.

Y si se requiere, después de cualquiera de los
métodos aqui descritos, puede efectuarse uno o mis de los
siguientes pasos opcionales:

- Convertir un compuesto de férmula general (I) en

otro compuesto de f6rmula general (I);

- Eliminar cualquier grupo protector;

- Preparar una sal farmacolégicamente aceptable de
un compuesto de fé6rmula (I) y/o un solvato
farmacolégicamente aceptable del mismo.

La reacciétn de los compuestos de férmula (II) con
compuestos de férmula (IIT) se lleva a cabo en un
disolvente orgénico en presencia de una base orgénica.
Preferentemente la reaccién se lleva a cabo en disolventes

%6
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tales como piridina, acetonitrilo, dimetilformamida, N-
metilpirrolidona, etc. en presencia de bases tales como
trietilamina, DBU, diisopropiletilamina, etc.

La reaccién de compuestos de férmula (IV) con p-
toluensulfonato de 2,3-hidroxi-pent—-4-inil se lleva a cabo
en un disolvente aprético tal como N,N-dimetilformamida,
THF, preferentemente THF, a baja temperatura,
preferentemente a -68°C, y en presencia de una base tal
como n-butil-litio, tert-butéxido de "litio, LDA,
preferentemente en n—but_i'l-litio.

La reaccién de compuestos de férmula (V) con un
compuesto de férmula (VI) se lleva a cabo en un disolvente
orgdnico aprético tal como acetonitrilo, diclorometano ¢
piridina o en mezcla de un disolvente organico y agua en
presencia de una base. Preferentemente L es Cl, EtO, etc,
de modo que R™-L puede ser un Acido, un cloruro de &cido,
un anhidrido, un éster, un ditioéster, un cloroformiato de
alquilo o arilo, etc. La reacciédn de compuestos de férmula
(V) con un compuesto de férmula (VII) se lleva a cabo
preferentemente en piridina.

La reaccidén de los compuestos de férmula (VIII)
con isoxazolil-3-amina, con el grupo amino
convenientemente protegido se lleva a cabo en un
disolvente aprético tal como N,N-dimetilformamida, N,N-
dimetilacetamida, preferentemente en N,N-dimetilformamida,
a una temperatura comprendida entre 0 y 70°C, y en
presencia de una base fuerte tal como hidruro sddico,
tert-butéxido de 1litio, tert-butéxido de sodio, tert-
butdéxido de potasio o amiduro sédico, preferentemente
hidruro sédico.
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La hidrélisis de los compuestos de férmula (IX) se
puede 1llevar a cabo segiin los métodos previamente
descritos en la literatura (Masuhiro Fujita Chem. Pharm.
Bull. (1988), 46(5), 787-796, dJoseph P. Sanchez Jd.
Med. Chem. (1993}, 38, 4478-4487)

Para R* = F, la hidrélisis se realiza
preferentemente en una mezcla de alcohol-agua en presencia
de una base. Como mezcla hidroalcohélica se utiliza
preferentemente etanol-agua o0 metanol-agua y como base se
utiliza preferentemente una base organica tal como
trietilamina u otra amina secundaria o© terciaria tales
como tributilamina, diisopropiletilamina, DBU, etc. La
reaccién se lleva a cabo a una temperatura que puede
oscilar entre la temperatura ambiente y la temperatura de
reflujo de 1la mezcla hidroalcohédlica. La reaccidén se
realiza preferentemente a la temperatura de reflujo de la
mezcla hidroalcohdélica.

Para R* = CHsCOO 1la hidrélisis se realiza
preferentemente en una mezcla de un disolvente organico
aprético y otro disolvente prétido en presencia de una
base. Como disolvente aprético se utiliza preferentemente
acetonitrilo y como disolvente prético se utiliza
preferentemente agqua. Como base se utiliza preferentemente
una base inorganica tal como hidréxido de sodio, de litio
o de potasio, o un carbonato de sodio, litio o potasio,
etc.

Una reaccién de interconversidn de un compuesto de
férmula (I) en otro compuesto de férmula (I) consiste, por
ejemplo, en hidrolizar un compuesto de férmula (I) en el
que R’ es un radical alquilo Ci;-C4 o fenilo para
transformarlo en un compuesto de férmula I en el que R? es

2%
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hidrégeno. La hidrdélisis se realiza preferentemente en un
medio hidroalcohélico utilizando como base preferentemente
una base inorgénica. Mas preferentemente la hidrélisis se
realiza en etanol-agqua © metanol-agua y como base se usa
hidr6xido de sodio, litio o de potasio.

Otro ejemplo de reacciébn de interconversién de un
compuesto de férmula (I) en otro compuesto de f6rmula (I)
consiste en la esterificacién de un compuesto de férmula
(I) en el que R?® es hidrégeno, para rendir otro compuesto
de férmula (I) en el que R? es un radical alquilo Ci1-Cq o©
fenilo, por los métodoq‘convencionales de esterificacién
descritos en la literatura. Por ejemplo, por reaccién de
un compuesto de fédrmula R’-OH con el compuesto de férmula
(I) en el que R? es hidrégeno, habiendo previamente
activado el dcido carboxilico con carbonil diimidazol, o
bien habiendo transformado previamente el adcido
carboxilico en un cloruro de &cido por reaccidédn con
cloruro de tionilo, o bien habiéndolo transformado en
anhidrido mixto por reaccién con cloroformiato de alquilo.

También son objeto de la presente invencién los
compuestos de férmula (V), (X) y (XI):

(V)
o R
R R* o
@mw-@—n&{
Ny

(X)
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R%0.C R K R 0
Wodk,

(XT)

donde R}, R?), R} R' R° X y W tienen el

5 significado definido anteriormente. Estos compuestos son

itiles como intermedios para la obtencién de los
compuestos de férmula (IT de la presente invencién.

A continuacién se describen procedimientos de
10 obtencién de los intermedios utilizados en la preparacién
de los compuestos de fé4rmula (I).

Los compuestos de férmula (V), (X) y (XI) pueden
obtenerse de acuerdo con el esquema 1A y 1B.
15
Asi, los <compuestos de férmula (V) pueden
obtenerse:
a.- por reaccién de un compuesto de f6édrmula (II) o
de f6rmula (XII) con un compuesto de férmula (XIII):

20
HW
5
HyN
25 (XIII)
La reaccién puede 1llevarse a cabo en las

condiciones anteriormente descritas para la reacciédn de un
compuesto de férmula (II) con un compuesto de férmula
30 (IXII);

\20
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b.~ por reduccidén catalitica de un producto de
férmula (X) o por reduccién del grupo azido por via
guimica con trifenilfosfina, etc,

Los compuestos de férmula (X) pueden cbtenerse a
su vez:

a.- por reaccidn de un compuesto de férmula (XII)
o de férmula (II) con un compuesto de férmula (XIV):

0
VoWt
HW@—N
Rs ‘-_&N’
(XIV)

La reaccién puede llevarse a cabo en las
condiciones anteriormente descritas para la reaccidén de un
compuesto de foérmula (II) con un compueato de férmula
(III);

b.- a partir de un compuesto de fémula (XI) por
transformacién del grupo hidréxilo en un buen grupo
saliente, tal como mesilato, tosilato o halégeno vy
posterior reaccidén con azida sédica.

Los compuestos de férmula (XI) pueden obtenerse a
su vez:

a.- por reaccién de un compuesto de férmula (XII)
o de férmula (II) con un compuesto de férmula (XV):

O

H—W-@—Nj‘o
s\,

(XV)
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La reacciétn puede llevarse a cabo en las
condiciones anteriormente descritas para la reaccién de un
compuesto de férmula (II) con un compuesto de férmula
(III):

5 b.- por reaccién de un compuesto de férmula (IV)
con {(R)—-glicidil butirato. La reaccién se lleva a cabo en
un disolvente aprético tal como N,N-dimetilformamida, THF,
preferentemente THF, a baja temperatura, preferentemente a
~68°C, y en presencia de una base tal como n-butil-litio,

10 tert-butéxido de litio, LDA, preferentemente en n-butil-
litio.

La utilizacién de los compuestos de férmula (XIT)

para la obtencién de los tres intermedios anteriores

15 requiere un paso adicional de hidrélisis del quelato de

boro, tal como se indica en el esquema 1A y 1B, el cual se

lleva a cabo en las condiciones anteriormente descritas
para la hidrélisis del compuesto de férmula (IX).

20 Los compuestos de férmula (VIII} pueden obtenerse
por reaccidén de un compuesto de férmula (XI) con cloruro
de aril o metil sulfonilo, sustituido ¢ no sustituido,
preferentemente con cloruro de mesilo o cloruro de p-
toluensulfonilo, en un disolvente aprético, tal como

25 cloruro de metileno, y en presencia de una base orgénica,
tal como trietilamina.

Los compuestos de fédrmula (IX) pueden obtenerse

por reaccién de un compuesto de férmula (XII) con un

30 compuesto de férmula (III). La reaccién puede llevarse a

cabo en las condiciones anteriormente descritas para la

reaccién de un compuesto de férmula (II) con un compuesto
de férmula (III).

£
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Los productos de férmula (II) y de fdédrmula (XII)
se obtienen segin los métodos descritos en la literatura.
Estos productos han sido utilizados como intermedios de la
sintesis de quinolonas y andlogos con actividad
antibacteriana tales como ciprofloxacina, ofloxacina,
moxifloxacina, norfloxacina, tosufloxacina, etc. (Ver
patentes WO 8807993, WO 8807998, WO 9006922, JP 59122470,
JP 58029789, EP 0351889},

Los compuestos de férmula (III), (XIII), (XIV) y
(XV) pueden obtenerse de acuerdo con el esquema 2.

Asi, los compuestos de férmula (IIIa), (XIII) y
(XIV) pueden obtenerse a partir de un compuesto de férmula
(XVI) por transformacién del grupo hidroxilo en un grupo
NH2, Na o NHR’, de acuerdo con reacciones bien conocidas
para un experto en quimica orgénica.

Los compuestos de férmula (IIIb) pueden obtenerse
por reacciétn de un compuesto de férmula (XVII) con p-
toluensulfonato de 2,3-hidroxi-pent-4-inil, en condiciones
andlogas a las descritas para la reaccién de un compuesto
de férmula (IV) con dicho reactivo.

Los compuestos de férmula (IIIc) pueden obtenerse
por reaccién de un compuesto de férmula (XVI) con
isoxazolil- 3-amina, con el grupo amino convenientemente
protegido, por ejemplo con Troc, y previa transformacién
del grupo hidroxilo en un buen grupo saliente, por
ejemplo, mesilato, tosilato, halébégeno, etc.

Los compuestos de férmula (IV) pueden obtenerse
segin el sigulente esquema:

\23
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Las reacciones se llevan a cabo en los disolventes
apropiados, y en condiciones convencionales. En los
esquemas sSe indican las condiciones preferidas de
reaccién.

El p-toluensulfonato de 2,3-hidroxi-pent-4-inil se
obtiene seqin el procedimiento descrito en EP 1029854Al.

Los compuestos de férmula (VI) y de férmula (VII}
son comerciales, estdn ampliamente descritos en 1la
literatura o se pueden preparar por métodos andlogos a los
conocidos en el estado de la técnica a partir de productos
asequibles comercialmente.
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Son también objeto de la presente invencidén las
composiciones que comprendan un compuesto de férmula
general (I), una sal o un solvato farmacéuticamente
aceptable, o cualquier isémero geométrico, isémero éptico

5 0 mezcla de isémeros del mismo en cualquier proporcién o
polimorfo del mismo, en una cantidad terapéuticamente
activa y una cantidad adecuada de, al menos, un excipiente
farmacoldégicamente aceptable.

10 Las composiciones de la invericién pueden
formularse en forma sbélida o liquida siguiendo las
técnicas farmacéuticas 'éonvencionales. Las formulaciones
sbélidas incluyen comprimidos, cédpsulas, sobres, polvos,
supositorios, etc. Los excipientes pueden comprender

15 diluyentes, desintegrantes, agentes humectantes,
lubricantes, colorantes, aromas u otros adyuvantes
convencionales. Los excipientes sélidos tipicos

comprenden, por ejemplo, celulosa microcristalina,
almidén, polivinilpirrolidona, estearato magnésico o
20 lauril sulfato sédico. Las composiciones liquidas incluyen
soluciones, suspensiones 0 emulsiones. Pueden consistir en
disoluciones en agua o en sistemas de agua-propileneglicol
o agua-~ polietilenglicol, conteniendo ademas opcionalmente
aromas, colorantes, estabilizantes y espesantes.
25
Las composiciones pueden administrarse por via
oral, parenteral o tépica.

Los compuestos de férmula (I) muestran actividad

30 como antibacterianos. Ventajosamente poseen un amplio
espectro de actividad frente a bacterias Gram-positivas
tales como Staphylococcus, Streptococcus, Enterococcus y
simllares, asi como frente a Gram-negativas tales como E.
Coli, H. Influenzae, M. catarrahalis, etc, inclusc frente

\23
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a cepas resistentes a antibidticos conocidos tales como la
meticilina, la vancomicina, penicilina etc. Asimismo, son
también activos frente a microorganismos anaerobios, tales
como Bacteroides fragilis. Asi pues, es objeto también de

5 la presente invencidén el uso de un compuestc de fdérmula
{(I) para la preparacién de una composicidén farmacéutica
destinada al tratamiento de infecciones microbianas, en
humanos 0 animales de sangre caliente

10 A continuacién y a titulo explicativo aunque no
limitativo de la invencién se exponen los siguientes
ejemplos.

EJEMPLOS DE SinTEsSIS

PREPARACION DE INTERMEDIOS
15 Eijemplo de referencia N°1:
1-Ciclopropil-6-fluoro-7-[4- (2-fluoro-4-nitro-
fenil azin-1-il]~4-oxo-1, 4-dihidro~quinolein-3-
carboxilico borodiacetoxi quelato

20 M:,‘i;“ ,_.
N NN
L_N
25 A F@\Noz

A 10 g (0,024 mol) de l-ciclopropil-7-cloro-6-fluoro-4-oxo-
1,4-dihidro-quinolein-3-carboxilico borodiacetoxi quelato
(obtenido segiin WO 8807998) en 150 ml de acetonitrilo se

30 adicionan 5,4 g (0,024 mol) de 1-(2~fluoro-4-nitro-
fenil)piperazina (Obtenido segin el método descrito por
S.J. Brickner y col. J. Med. Chem. 1996, 39, 673-679) y 2 g
(0,024 moles) de bicarbonato sdédico.
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la reaccidén se calienta a reflujo durante 48 h. Se

concentra a sequedad y el residuo se trata con 100 ml de

agua y se extrae con 3 x 100 ml de diclorometano. La fase

orgadnica se seca y concentra y el residuo se cromatografia
5 sobre gel de silice.

Eluyendo con diclorometano/etanocl 98/2 se obtienen 6,7 g

del producto del titulo.

lH-RMN: (CDC13, 200 MHz, Sppm)): 9,08 (s,1H); 8,14 (d, 1H);

10 8,10-7,94 (s.c., 2H); 7,56 {(d, 1H); 7,01 (t,IH); 3,82-3,75
(m, 1H); 3,75-3,50 (s.q:, 8H); 2,04 (s, 6H); 1,64-1,30
(s.c., 4H).

Ejexplo de referencia N°2:

15 7-[4-(4—-amino-2-fluoro-fenil)piperaszin-1-~ilj-1-
ciclopropil-6-fluoro-4-oxo-1, 4-dihidro-quinolein~3-

carboxilico boro diacetoxi quelato.

AcO. .OAC

20

25
A 6,7 g (0,011 mol) del producto obtenido en el ejemplo
anterior, en 50 ml de dimetilformamida se adicionan 0,7 g
de Pd/C del 10% pasta y se coloca bajo atmdsfera de
hidrégeno a 40°C y presién atmosférica. Finalizada la
30 reaccidén se filtra sobre decalite y se lava la decalite con
20 ml de DMF.

Los liquidos de filltrado se vierten sobre 700 ml
de agua y se extrae con 3 x 200 ml de diclorometano. La
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fase orgdnica se concentra a sequedad y el residuo se
cromatografia sobre gel de silice.

Eluyendo con diclorometano-etanol 95/5 se obtienen
2,6 g del producto del titulo como sélido amarillo.

l4-RMN (CDC13, 200 MHz, &(ppm)): 9,04 (s, 1H);
8,10 (d, 1H); 7,45 (d, 1H); 6,84 (dd, 1H); 6,44-6,36
(s.c., 2H); 3,79-3,64 (m, 1H); 3,62-3,56 (s.c., 4H); 3,24-
3,16 (s.c., 4H); 2,05 (s, 6H); 1,80-1,20 (s. a., 2H, NHz);
1,58-1,24 (s.c., 4H).

Ejemplo de referencia N°3:
Agido 7-[4~- (4-benciloxicarbonilamino-2-fluoro-fenil) -
iperazin-1-ill-~-l1l-cial il=-6-fluoro—4-oxo-1,4-dihidro-
gginoloin-3-cafbo:iliao

A 2,62 g (4,58 mmol) del producto obtenido en el ejemplo
de referencia anterior en 30 ml de THF y 10 ml de agua se
adicionan 0,4 g (5 mmol) de bicarbonato sédico.

Sobre la solucién anterior se adicionan gota a gota 0,8 g
(5 mmol) de cloroformiato de bencilo y se mantiene con
agitacién durante 48 h. Se concentra a sequedad, se

adicionan 50 ml de agua y se extrae con 3 x 75 ml de
diclorometano.

La fase orgdnica se seca y concentra. El residuo se agita
con 10 ml de diclorometano durante 10 minutos y se filtra
el precipitado obtenido.

|4}
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Se obtienen asi 2 g del producto del titulo.

'H-RMN (DMSO, 200 MHz, & (ppm)): 9,84 (s.a., 1H);

8,64 (s, 1H); 7,92 (d, 1H); 7,61 (d, 1H); 7,50-7,30 (s.c.,

5 6H); 7,22-7,01 (s.c., 2H); 5,18 (s, 2H); 3,92-3,78 (s.a.,
1H); 3,70-3,10 (s.c., 8H): 1,42-1,10 (s.c., 4H).

Ejemplo de referencia N°4:
Acido 1-cicl il~6-fluoro-7-{4-[2-fluoro~4-5-(R) -
10 hidroximetil-2-oxo-oxaxolidin-3-il)~fenil] -piperazin-1-
il}-4-oxo-1, 4-dihidro-quinolein-3-carboxilico.

0

15 HEHC\[fE]:::ET
I —
N N N
A .?/:

X
bt \_4\—OH

20
A 2,2 g (3,57 mmol) del producto obtenido en 1la
preparacién anterior en 60 ml de THF enfriados a -78°C se
adicionan gota a gota 3 ml (7,14 mmol) de n-butil-litio
2,5 M en hexano.

25
Se mantiene la reaccién a -78°C durante 1 h y entonces se
adicionan 0,51 g (3,57 mmel) de R-Glicidil butirato
disuelto en 10 ml de THF.

30 Se deja alcanzar la temperatura ambiente y se agita asi
durante 16 h.

Se adicionan 20 ml de disolucién saturada de cloruro
aménico y se concentra hasta eliminar el THF. Se adicionan

|42
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50 ml de agua y se extrae con 3 x 100 ml de diclorometano-
etanol (90/10).

La fase organica se seca y concentra. El1 residuo se
cromatografia sobre gel de silice. Eluyendo con
diclorometano-etanol (90/10) se obtienen 0,5 g del
producto del titulo.

4-RMN (DMSO-ds, 200 MHz, & (ppm)): 8,70 (s, 1H);
7,96 (4, 1H); 7,70-7,36 (s.c., 3H); 7,30-7,1D (s.c., 2H);
5,20-5,10 (s.a., 1H); 4,8-4,64 (m, 1H); 4,20-4,04 (m, 1H);
3,92-3,14 (s.c., 11H); 1,43-1,16 (s.c., 4H).

Ejemplo de referencia N°5:

15 Acido 7-{4-[4-(5-(R) —azidometil-2-omo-oxazolidin-3-il)-2-

20

25

fluoro-fenil] -piperazin-l1-il}-l-aiclopropil-6-fluoro-4-
oxo-1,4-dihidro~quinolein-3-carboxilico.

"“‘*[LE@I..QQN&.L )

Método 1:

A 0,5 g (0,92 mmol) del producto obtenido en la
preparaciétn anterior en 10 ml de diclorometano seco se
adicionan 2,6 ml de trietilamina y se enfria a 0°C. Se
adicionan 1,4 ml de metanosulfonilo cloruro y se agita a
0°C durante 1 h.

(A3
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Se vierte sobre agua-hielo (30 ml/20 g) saturada de sodio
bicarbonato y se decanta la fase organica. Se seca sobre
sulfato s6dico, se filtra y concentra.

Al residuo se le adicionan 10 ml de dimetilformamida y
1,17 g de azida sédica. Se calienta a 75°C y se agita a
esta temperatura durante 16 h.

Se vierte sobre 100 ml de agua y se extrae con 3 x 100 ml
de acetato de etilo. La fase orgdnica se seca y concentra
y el residuo se cromatografia sobre gel de silice.
Eluyendo con diclorometého—etanol (90/10) se obtienen 40
mg del producto del titulo.

Método 2:

A 1,5 g (4,7 mmol) de 5-(R)-azidometil-3-(3-fluoro-4-
piperazina-1-il-fenil)-oxazolidin-2-ona {ejemplo de
referencia N°19) y 1,9 g (4,7 mmol) de &cido 1-
ciclopropil-7-cloro-6-fluoro-4-oxo-1,4-dihidroquinolina-3-
carboxilico borodiacetoxi quelato (obtenido segin WO
8807998) en 60 ml de acetonitrilo se adicionan 0.4 g (4.7
mmol) de bicarbonate sédico y se calienta a reflujo
durante 48 h.

Se concentra a sequedad y el residuo se trata con 100 ml
de agua y se extrae con 3 x 100 ml de CH2Clz. La fase
orgdnica se seca y concentra y el residuc se cromatografia
sobre gel de silice.

Eluyendo con CH2Cl2/EtOH 95/5 se obtienen 1,1 g del
producto del titule como quelato de borodiacetato.

¢
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Los 1,1 g asi obtenidos se disuelven en una mezcla de 28

ml de agua, 28 ml de acetonitrilo y 8 ml de hidréxido de

sodio 1N. Se agita a temperatura ambiente 3 h, se

concentra el acetonitrilo y se adicionan 8 ml de acido
5 clorhidrico 1N.

Se filtra el sélido precipitado obteniéndose 0,6 g de

producto idéntico al obtenido por el método 1.

'H-RMN (CDCls, 200 MHz, & (ppm)): 8,79 (s, 1H):

10 8,01 (d, 1H); 7,54-7,24 (s.c., 2H); 7,16-6,90 (s.c., 2H);

4,83-4,70 (m, 1H); 4,42-4,34 (m, 1H); 4,10-3,20 (s.c.,
12H); 1,44-1,12 (s.c., 4H)

Ejemplo dea referencia N°6:

15 3‘3,8]-[(2-£1uozo-4-nit:o-£en11[-n.tilanino]:pir:olidin-l-
carboxilato da tert-butilo.

"‘”'O‘v@

20 CHy F
A 7 g (0,0375 mol) de 3(R,S)-metilamino-pirrolidin-1-
carboxilato de tert-butileo y 4,11 ml (0,0375 mol) de 3,4-
difluoronitrobenceno en 80 ml de DMF se adicionan 3,15 g
de bicarbonato sédico y se calienta a 45°C durante 16 h.
25 '
Se vierte sobre 800 ml de agua y se extrae con 3 x 300 ml
de AcOEt. La fase orgédnica se seca y concentra y el
residuo se cromatografia sobre gel de silice.

NO2

30 Eluyendo con diclorometano-etancl 95/5 se obtienen 7,9 g
del producto del titulo.

I4s
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l4-RMN (CDCly, 200 MHz, & (ppm)): 8,00-7,88 (s.c,
2H); 6,88 (dd, 1H); 4,45-4,30 (m, 1H); 3,75-3,50 (s.a.,
4H); 3,45-3,25 (s.c, 4H); 2,95 (s, 3H); 2,18-2,07 (m,
2H); 1,49 (s, 9H).

Ejemplo de referancia N°7:
3( R, 8)-[(2-fluoro-4-nitro-fenil)-wmetil-amino]~azepan-1-
carboxilato de tert-butilo.

oY a |

CHy F
Siguiendo el procedimiento anterior a partir de 3(R,S)-
metilamino-azepan-l-carboxilato de tert-butilo se obtiene
el producto del titulo.

lH-RMN (CDClj, 200 MHz, & (ppm)): 8,10-7,80 (m,
2H); 6,90 (dt, 1H):; 4,05-3,10 (m, 5H); 2,94 (m, 3H); 1,50
y 1,41 (s, 9H); 1,20-2,10 (m, G6H}.

Ejenplo de referencia N°8:

razxin-l-carboxilato

de tert-butilo.

N 0\/©
/\ h g
BocN (o]

A 72,7 g {0,236 mol) de 4-(4-nitro-fenil)-piperazin-1-
carboxilato de tert-butilo (WO 9725323), en 600 ml de THF
y 125 ml de agua se adicionan 7,27 g de Pd/C del 10% pasta
y 98e coloca bajo atmésfera de hidrégeno a presién
atmosférica y temperatura ambiente.

l4g
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Finalizada la reduccién del grupo nitro (cromatografia en
capa fina eluida con heptano/AcOEt 1/1) se adicionan a 0°C
21 g (0,25 mol) de bicarbonato sédico y 40,2 g (0,236 mol)
de cloroformiato de bencilo.

Se agita 30 min a 0°C y se filtra sobre decalite. Se lava
la decalite con 300 ml de THF y los liquidos de filtrado
se concentran hasta eliminar el THF.

Se adicionan 200 ml de agqua y se extrae a 3 x 200 ml de
diclorometano. La fase qrganica se seca y concentra y el
residuo se cromatografia sobre gel de silice.

Eluyendo con heptano/AcOEt se obtiene 69,8 g (72%) del
producto del titulo.

l14y-RMN (CDCl3, 200 MHz, 8 (ppm)): 7,42-7,24 (s.c.,
7H); 6,86 (d.2H); 6,64 (s.a., 1H); 5,18 (s, 2H); 4,60-4,50
(s.c., 4H); 3,10-3,00 (s.c., 4H); 1,46 (s, 9H).

Siguiendo el procedimiento anteriormente descritoe se
obtienen los siguientes productos:

Ejemplo de refarencia N°9:
3(R, 8 )-[(4-benciloxicarhonilanino-2-fluoro-fenil)-netil-
amino irzrolidin~l-carboxilato de teart-butilo.

aan{:zwrl:;j’zlfo“’A<:>>

CHy F

&Y
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'H-RMN (CDClis, 200 MHz, & (ppm)): 7,42-7,26 (s.c.
6H); 7,01-6,92 (s.c., 3H, 2H aromatico + NH); 5,19 (s,
2H); 3,86-3,65 (m, 1H); 3,60-3,36 (s.c., 3H); 3,36-3,12
(s.c., 2H); 2,71 (s, 3H); 2,10-1,75 (s.c., 2H); 1,42 (s,

5 9H)c

Ejemplo de referencia N°10:
8)~[ (4-benciloxicarbonilsnino-2~fluoro-fenil)-metil-

3(R
smino] —as -l-carboxilato da tart-butilo.
10 -
_H
N
Y
st L
v’@ °
15 CHy F
l4-RMN (CDCl;, 200 MHz, & (ppm)): 7,60-7,20 (m,
SH); 7,20-6,80 (m, 3H); 3,95-2,90 (m, 5H); 2,71 (s, 3H);

20

REjemplo de referencia N°11:
~hidroximetil~2-oxo—-oxaxolidin-3-il)fenil}~-

piperaxin-l-carboxilato de tert-butilo.

3
Nond

Siguiendo el procedimiento andlogo al descrito en el
ejemplo de referencia N°4 y partiendo de 69,2 g (0,169
mel) del producto obtenido en el ejemplo de referencia N°8
se obtienen 44,4 g (70%) del producto del titulo.

25

30
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l4-RMN (CDC1l3, 200 MHz, & (ppm)): 7,42 (d, 2H):
6,92 (d, 2H); 4,80-4,64 (s.c., 1lH); 4,02-3,90 (s.c., 3H):
3,80-3,64 (m, 1H); 3,62-3,72 (s.c., 4H); 3,14-3,04 (s.c.,
4H); 2,77 (t, 1H, OH); 1,45 (s, 9H).

Al igual que en la preparacidén anterior, siguiendo
el procedimiento descrito en el ejemplo de referencia N°4
se obtienen los siguientes productos:

10 Ejemplo de referencia N°12: )
3~ (R, 8) -{ [2~Fluoro-4- (5- (R) ~hidroximetil-2-oxo-
oxazolidin-3-il)-fenil) -metil-amino}-pirrolidin-1-
carboxilato da tert-butilo.

15

- o2,

20 CHy F

'H-RMN (CDCli, 200 MHz, & (ppm)): 7,41 (dd, 1H);

7,14-7,00 (s.c., 2H); 4,80-4,64 (m, 1H): 4,02-3,64 (s.c.,

25 5H); 3,62-3,40 (s.c., 2H); 3,38-3,18 (s.c., 2H); 2,78

(s.a., 1H, OH); 2,70 (s, 3H); 2,06-1,80 (s.c., 2H); 1,42
(s, 9H).

Ejexplo de referencia N°13:
30 3-(R, 8) ~{ [2-fluoro-4-(5- (R) ~hidroximetil-2-oxo-
oxazolidin-3-il)-fenil]-metil-amino}-ax ~l-carboxilato
de tart-butilo.
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l4-RMN (CDClz, 200 MHz, & (ppm)): 7,95 (m, 1H);
7,40 (dd, 1H); 7,10 (m, 1H); 4,75 (m, 1H); 4,10-3,00 (m,
9H); 2,73 y 2,76 (s, 3H); 1,39 y 1,46 (s, SH); 1,20-2,00

10 (m, 6H). :

Siguiendo el proéedimiento descrito en el método 1
del ejemplo de referencia N°5 y partiendo respectivamente
de los productos obtenidos en los ejemplos de referencia

15 11 a 13 se obtienen los siguientes productos:

Ejemplo de referencia R°l4:
~azxidometil-2-oxo—-oxazolidin-3-il)-fanil] -
i agin-l-carboxilato da tert-butilo.

0
Vel &
BocN N L—<‘-Na

25 \_/

'H-RMN (DMSO-ds, 200 MHz, & (ppm)): 7,44 (d, 2H);
7.02 (d, 2H); 4,96-4,84 (m, 1H); 4,17 (t, 1H); 3,84-3,62
(S.C., ZH): 3’56-3'30 ‘S.C-' 5H): 3'17—3'04 (S.C., 4H);
30 1,42 (s, 9H).
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Ejenplo de referencia M°15:
3-(R, 8) -{ [4-(5-(R) —azidometil-2-oxo-oxazolidin-3~il) -2~

fluoro-fenil] -metil-amino}-pirrolidin-l-carboxilato de
tert-butilo.
5
b\
N O
10 C:)\vjli:r't_<\'"= :
CHy

lH-RMN (CDCla, 200 MHz, & (ppm)): 7,41 (dd, 1H);

7,16-7,01 (s.c., 2H); 4,86-4,72 (m, 1H); 4,06 (t, 1H);

15 3,95-3,40 (s.c., 6H); 3,368-3,17 (s.c., 2H): 2,73 (s, 3H):
2,10-1,73 (s.c., 2H); 1,45 (s, 9H).

Ejemplo de referencia N°16:
3-(R, 8)~{ [4-(5(R) ~axidometil-2-oxo-oxazolidin-3-il) -2-

20 fluoro-fenil] -metil-amino}-a -l-aarboxilato de tert-
butilo.

- 0o,

lH-RMN (CDCls, 200 MHz, & (ppm)): 7,35 (m, 1H);

30 7,20~-6,80 (m, 2H); 4,75 (m, 1H); 4,05 (t, 1H); 3,95-3,00

(m, 8H); 2,74 (m, 3H): 2,00-1.00 (m, 6H); 1,46 y 1,39 (s,
9H) .

\s|
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Ejemplo de referencia N°17:
2-Fluoro—-4- isoxaeol-3-il-(2,2,2-tricloro-

etoxicarbonil)-amino] -metil}-2-oxo-oxazolidin-3-il) -
fenil iperazin-l-carboxilato de tert-butilo.

Se disuelven 3,4 g (13 mmol) de 3-(2,2,2-
tricloroetoxicarbonilamino)-isoxazol (preparado segin WO
0021960) en 100 ml de DMF y se adicionan en porciones 536
mg (14,3 mmol) de hidruro de sodio (pasta al 60%) y se
agita durante 30 minutos. A continuacién se adicionan 6
g(l2,7 mmol) de 4-{2-Fluoro-4-[2-oxo-5-(R)-(toluene-4-
sulfoniloximetil)-oxazolidin-3-il]-fenil}-piperazine-1-
carboxilato de tert-butilo (obtenido segin US 5547950)
disuelto en 30 ml de DMF.

La reaccién se calienta a 90°C durante 20 h. Se
deja enfriar y se vierte sobre 500 ml de agua. Se extrae
con 3x250 ml de una mezcla 4/1 de tolueno/acetato de
etilo. La fase orgénica se seca y concentra y el residuo
se cromatografia sobre gel de silice.

Eluyendo con Heptano/Acetato de etilo 7/3 se
obtienen 2,5 g del producto del titulo.

4-RMN (CDCls3, 200 MHz, & (ppm)): 8,34 (d, 1H):
7,45 (dd, 1H); 7,12 (m, 1H); 6,95 (m, 2H); 5,15 {(m,1H);

\sz
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4,90 (m, 2H); 4,50 (dd, 1H); 4,25 (dd, 1H); 4,13 (t, 1H);
3,85 (dd, 1H); 3,60 (m, 4H); 3,00 (m, 4H); 1,49 (s, 9H).

Ejemplo de referencia N°18:
5 3-{3-Fluoro-4-piperaxin-l-il-fenil)-5-(R) -
hidroximetil-oxazolidin-2-ona

. ~

A 5 g (0,0126 mol) de 4-[2~-fluoro~-4-(5-(R)-
15 hidroximetil-2-oxo-oxazolidin-3-il)-fenil]-piperazin-1-
carboxllato de tert-butilo (obtenido segin US 5547950) en
100 ml de etanol se adicionan 2,6 g (0,0139 mol) de &acido
para-toluensulfénico y se calienta a reflujo durante 16 h.
Se concentra a sequedad y el residuo se cromatografia
20 sobre gel de silice (80 g) a la que se adiciona en la
parte superior alamina (20 g).

Eluyendo con diclorometano/etanol/hidréxido
aménico (90/10/1%) se obtienen 1,6 g del producto del
25 titulo.

'H-RMN (CDCli, 200 MHz, & (ppm)}: 7,50 (d.d., 1H);
7,24-7,00 (8.c, 2H); 4,70 (m, 1RH); 4,04 (t, 1H); 3,82-3,42
(s.c, 3H); 2,86 (s.a, BH).

30

Ejemplo de referencia N°19:

5-(R) ~axidometil-3-(3-fluoro-4-piperazina-1-il-
fenil)-oxazolidin-2~ona.
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Hﬂc:jh’t;:TJt_ii-Na

A 5 g (0,011 mol) de 4-[4-(5-(R)-azidometil-2-oxo-

oxazolidin-3-il)-fenil]-piperazin-l-carboxilato de tert-

butilo (obtenido segtin US 5547950} en 100 ml de etanol se
10 adicionan 2,4 g (0,013 mol) de Acido p-toluenisulfénico.

Se calienta a reflujo durante 16 h. Finalizada la reaccién

se concentra a sequedad y el residuo se pasa a través de

una columna de gel de silice (100 g) conteniendo en la
15 parte superior 25 g de alumina.

Eluyendo con diclorometano/etanol/hidréxido aménico
(80/20/1%) se obtienen 3,5 g del producto del titulo.

20 1H-RMN (CDCla, 200 MHz, & (ppm)): 7,42 (dd, 1H);
7,10 (dd, 1H); 6,94 (t, 1H); 4,84-4,76 (m, 1H); 4,05 (t,

Ejemplo de referencia N°20:
25 A-{4-5-(8) - (acetilamino-metil) -2-oxo-oxazolidin-3-i1]-
fenil i azin-l-carboxilato de tert-butilo.

Ko
% Bu,{_‘hft::r'\-<\—un
\_/ ;>=o
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A 40 g (0,0668 mol) del producto del ejemplo de referencia
N°14 en 1.000 ml de acetato de etilo se adicionan 4 g de
Pd/C pasta del 10% y se coloca bajo atmésfera de hidrégeno
a presién atmosférica y temperatura ambiente. Finalizada
la reduccién del grupo azido (cromatografia en capa fina),
se enfria a 0°C y se adicional 8,4 ml (0,103 mol) de
piridina y 13,4 ml (0,103 mol) de anhidrido acético.

Se agita a 0°C durante 30 min y después 16 h a temperatura
ambiente. Se filtra sobre decalite y 1los 1liquidos de
filtrado se concentran a sequedad.

El residuo se cromatografia sobre gel de silice. Eluyendo
con diclorometano/etanol 95/5 se obtienen 27 g (97%) del
producto del titulo.

H-RMN (DMSO, 200 MHz, & (ppm)): 8,30 (t, 1H, NH);
7,41 (d, 2H); 7,00 (d, 2H); 4,80-4,60 (m, 1H); 4,10 (t,
1d); 3,72 (t, 1H); 3,55-3,38 (s.c., 6H); 3,15-3,03 (s.c.,
4H); 1,83 (s, 3H); 1,42 (s, 9H).

Siguiendo el procedimiento anteriormente descrito vy
partiendo de los productos de los ejemplos de referencia
N°15 y N°16 se obtienen los siguientes productos:

Ejexplo de referencia N°21.
3-(R, 8)-({4-5-(8)~-(acetilamino-metil)-2-oxo-oxazolidin-3-
il] -2-fluorc-fenill}-mstil-amino rolidin-~l-carboxilato
de tert-butilo.

\SS
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l14-RMN (CDClj;, 200 MHz, & (ppm)): 7,41 (dd, 1H);
7,10-7,00 (s.c., 2H); 6,61 (t, 1H, NH); 4,82-4,70 {(m, 1H);
4,02 (t, 1H); 3,97-3,40 (s.c., 6H); 3,40-3,18 (s.c., 2H);
2,75 (s, 3H); 2,10-1,80 (s.c., 2H); 1,42 (s, 9H).

Ejemplo de referencia N°22.
3-(R, 8)-({{4-[5-(S)-(acetilamino-metil)-2-oxo—-oxazolidin-
3-il]-2-fluoro-fenill}-metil-amino -l-carboxilato
da tert-butilo.
10

gy
o¥-u ¥

15 i
CHs F
I4-RMN (CDCls, 200 MHz, & (ppm)): 7,35 {(dd, 1H):
7,15-6,85 (m, 2H); 6,45 (m, 1H); 4,75 (m, 1H); 4,01 (t,
1H); 3,90-3,00 (m, 8H); 2,76 y 2,23 (s, 3H); 2,03 (s, 3H);
20 1,46 y 1,39 (s, SH); 2,00-1,10 (m, 6H).

Ejemplo de referencia N°23.
4-{4-(5-(8) ~aminometil-2-oxo-oxazxolidin-3-il) -2-fluoro-
fenil iperazina-l-~carboxilico tert-butil ester.

25
0o
O
BocN N'[:;], NH;
./ £

A 30 g (0,071 mol) de 4-[4-(5-(R)-azidometil-2-
oxo-oxazolidin-3-il)-fenill-piperazin-l-carboxilato de
tert-butilo (obtenido seglin US 5547950) en 300 ml de

30
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etanol se adicionan 3 g de Pd/C pasta del 10% y se coloca
bajo atmésfera de hidrdégeno a presién atmosférica vy
temperatura ambiente, Finalizada la reaccién
(cromatografia en capa fina eluida con diclorometano-

5 etanol 95/5) se filtra sobre decalite y se lava la
decalite con 50 ml de etanol.

Los liquidos de filtrado se concentran a sequedad
y el residuo se cromatografia sobre gel de silice.
10 "
Eluyendo con diclorometano/etanol/hidréxido
aménico 90/10/1% se obtienen 14 g (50%) del producto del
titulo.

15 lH-RMN (CDCls, 200 MHz, & (ppm)): 7,47 (dd, 1H);
7,13 (dd, 1H); 6,94 (t, 1H); 4,75-4,60 (m, 1H); 4,01 (t,
1H):; 3,82 (dd, 1H):; 3,62-3,51 (s.c., 4H); 3,20-2,90 (s.c.,
6H); 1,50 (s, 9H); 1,40 (s.a., 2H, NHz).

20 Ejemplo de referencia N°24.

-{2-fluoro-4-[5~(R) - (1-(R,8) -hidroxi-prop-2-inil) ~2-oxo~
oxazolidin-3-il] -fenil asina-l-carboxilato de tert-
butilo.

25 Ji
N

30A 2,4 g (32,2 mmol) de tert-butanol en 30 ml de
tetrahidrofurano seco, enfriado a -10°C, se adicionan 9,2
ml (23 mmol) de n-Buli (2,5 M en hexano).

s>
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Se agita durante 30 min y se deja alcanzar la temperatura
de 0°C. Se adicionan entonces 4,49 g (10 mmol) de 4-(4-
benciloxicarbonilamino-2-fluoro-fenil)-piperazin-1-
carboxilato de tert-butilo (obtenido segin US 5547950)
disuelto en 10 ml de dimetilformamida seca.

Tras agitar 10 min a 0°C se adiciona gota a gota 3,4 g
(12,5 mmol) de p-toluensulfonato de 2,3-hidroxi-pent-4-
inil (obtenido seqgin EP 1029854 Al) disuelto en 5 ml de
DMF'. i

Se deja alcanzar la ;c‘emperatura ambiente y se agita
durante 16 h. Se vierte sobre 200 ml de solucién saturada
de bicarbonato sédico y se extrae con 3 x 150 ml de
acetato de etilo. Los extractos organicos se lavan con 150
ml de agua. La fase orgénica se seca y concentra y el
residuo se cromatografia sobre gel de silice.

Eluyendo con acetato de etilo/heptano 1/1 se obtienen 2,6
g (62%) del producto del titulo.

ly-RMN (CDCl;, 200 MHz, & (ppm)): 7,45 (dd, 1H);
7,15 (m, 1H); 6,95 (t, 1H); 4,75 (m, 2H); 4,30-2,90 (m,
3H); 3,60 (m, 4H); 3,00 (m, 4H); 2,53 (d, 1H); 1,48 (s,
9H) .

Sigulendo el ©procedimiento descrito en los
ejemplos de referencia N°18 y N°19 y partiendo
respectivamente de los compuestos obtenidos en los
ejemplos de referencia 17 y 20 a 24 se obtienen los
siguientes productos:

[S¥
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Ejemplo de referencia N°25.
iperazin-l-il-fenil)-2-oxo-oxzazolidin-5-

5 ilmetil] ~isoxazol-3-il-carxbamato da 2,2, 2-tricloro—-etil
C

Cl

1 P Uad:
S od

mN_J) F

15 IH-RMN (CDCla, 200 MHz, & (ppm)): 8,34 (d, 1H);
7,42 (dd, 1H); 7,10 (dd, 1H); 6,95 (m, 2H); 5,15 (m, 1H);
4,95 (m, 2H); 4,52 (dd, 1H); 4,25 (dd, 1H); 4,12 (t, 1H):
3,80 (dd, 1H); 3,12 (m, BH).

20 Ejemplo de referencia N°26.

N-[2-ox0-3- (4-piperazin-l-il-fenil)-oxasolidin-5-

® ’_\-J::]/N H
)bﬂo

1H-RMN (DMSO-d¢, 200 MHz, & (ppm)): 8,30 (t, 1H,

30 NH); 7,41 (dd, 2H); 7,00 (dd, 2H); 4,80-4,60 (m, 1H); 4,06

(t, 1H); 3,71 (dd, 1H); 3,42 (t, 2H); 3,30-3,10 (s.c.,
8H); 1,82 (s, 3H).
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E de referencia N°27.

N-{3(R,8)-[3-fluoro-4- (metil-pirrolidin—-3-il-amino) ~
5 fenil] -2-oxo~oxaxolidin-5-(8) ~ilmetil}-acetamida.

10 HN L_<\_NH
C:)\v,[;:r' >

14-RMN (CDCls, 200 MHz, & (ppm)): 7,39 (dd, 1H);

15 7,10-6,97 (s.c., 2H); 6,49 (t, 1H, NH); 4,83-4,70 (m ,

1H); 4,02 (t, 1H); 3,90-3,60 (s.c., 4H); 3,13-2,80 (s.c.,
4H); 2,72 (s, 3H); 2,02 (s, 3H): 2,00-1,65 (s.c., 2H).

Ejemplo de referencia N°28.

=3-fluoro—-fanil

oxo-oxaxolidin-5~(8) ~ilmetil}-acetanida.

Sy

lH-RMN (CDCl3, 200 MHz, & (ppm)): 7,35 {(dd, 1H);

30 7,05 (m, 1H); 6,90 (t, 1H); 6,75 (t, 1H, NH); 4,75 (m,

1H); 4,00 (t, 1H); 3,90-3,30 (m, 4H); 3,20-2,60 (m, 4H);

2,72 (s, 3H); 2,30 (s.a., 1H); 2,02 (s, 3H); 1,90-1,00 (m,
6H) .
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Ejenmplo de referencia N°29.
p-toluenosulfato de 5-(8) ~aminometil-3-({3-fluoro-4-
piperazin-l1-il-fenil)-oxazolidin-2-ona.

B o

HL::T F

5

CH
10 ?

14-RMN (DMSO-~ds, 200 MHz, & (ppm)): 7,56 (dd, 1H);
7,50 (d, 2H); 7,22-7,06 (s.c., 4H); 4,90-4,74 (m, 1H); ’
4,14 (t, 1H); 3,84-3,76 (m, 1H); 3,25-3,05 (s.c., 10H):
15 2,26 (s, 3H).

Ejemplo de referencia K°30.
axin-l-il-fenil

hidroxi-prop-2-inil) -oxazolidin-2-ona.
20 O

'

F OH

25 14-RMN (DMSO-dg, 200 MHz, & (ppm)): 7,50 (m, 1H);
7,20 {m, 1H); 7,03 (m, 1H); 6,15 (s.a., 1H); 4,70 {(m, 1H):
4,52 (m, 1H); 4,10 (t, 1H); 3,85 (m, 1lH); 3,25 (m, 1H);
3,23 (s.a., 1H).

30 Ejemplo de referencia N°31:
=-2-ox0~oxaxolidin-3-il]-

2-fluoro-fenil}] -piperazin-1-il)-l-cicl il-6-fluoro-4-
oxo-1,4-dihidroquinolein-3-carboxilico boro discetoxi
Elato .
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10A 1 g (3 mmol) de N-[3-{(3-Fluoro-4-piperazin-il-il-fenil)-
2-0oxo—-o0xazolidin-5-(S}-ilmetil] ~acetamida (obtenida segin
US 5547950) en 30 ml de acetonitrilo se adicionan 1,22 g
de 7-cloro-1-ciclopropil-6-fluoro-4-oxo~1, 4-dihidro-
quinolein-3~carboxilico boro diacetoxi gquelato (obtenido
15 segiin WO 8807998) y 0,43 ml (3 mmol) de trietilamina.

La reaccién se calienta a reflujo durante 16 h. Se
concentra a sequedad y el residuo se cromatografia sobre
gel de silice.

20
Eluyendo con diclorometano/etanol 90/10 se obtienen 0,8 g
del producto del titulo.

IH-RMN (CDCly, 200 MHz, & (ppm)): 9,04 (s, 1H);

25 8,10 (d, 1H); 7,56-7,44 (s.c., 2H); 7,08 (dd, 1lH); 6,97

{(t, 1lH); 6,38 (t, 1H, NH); 4,82-4,68 {(m, 1lH}; 4,01 (t,

1H); 3,90-3,56 (s.c., 8H); 3,30-3,20 (s.a., 4H); 2,04 (s,
6H); 2,02 (s, 3H); 1,90-1,20 (s.c., 2H).

30 Ejemplo de referencia N°32,
7-[3-(R,8) - “ 4-[5-(8S) - (acetilamino-metil) -2-oxo-
oxazolidin-3-1il1]-2-fluoro-fenil

l-ciclopropil-6-fluoro-4-oxo~1,4-dihidro-quinolein-3-
carboxilico boro diacetoxi quelato.




Siguiendo el procedimiento del ejemplo anterior vy
partiendo del producto obtenido en el ejemplo de
10 referencia N°28, se obtiene el producto del titulo.

l4-RMN (DSMO-ds, 200 MHz, 8 (ppm)): 8,94 (s, 1H);

8,30 (t, 1H); 7,90 (d, 1H); 7,60-7,40 (m, 2H); 7,30-7,10

(m, 2H); 4,75 (m, 1H); 4,30-3,40 (m, 10H); 2,80 (s, 3H);
15 2,10-1,05 (m, 10H); 1,93 (s, 6H); 1,88 (s, 3H).

Ejemplo de referemcia ¥N°33.
8) —amincmeatil -2-oxo-oxazolidin-3-il

fenil agin-1-1il}-1l-ocicl il=-6-fluoro—-4-oxo-1, 4-

20 dihidro-quinolein-3-carboxilico borodiacetoxi lato.

25 mm ,©, \_k—NHz

30 Siguiendo el procedimiento descrito en el ejemplo de
referencia N°31 y partiendo del producto obtenido en el
ejemplco de referencia N°29 y utilizando 2 equivalentes de
trietilamina en lugar de un solo equivalente, se obtiene
el producto del titulo.



¢

1H-RMN (DSMO-ds, 200 MHz, & (ppm)): 9,03 (s, 1H):

8,04 (d, 1H); 7,82 (d, 1H); 7,59 (dd, 1H); 7,24 (dd, 1H);

7,17 (t, 1H); 4,70-4,56 (m, 1H):; 4,14 (s.a., 1H); 4,08 (t,

1H); 3,84 (dd, 1H); 3,64 (s.a., 4H); 3,23 (s.a., 4H);

52,90-2,70 (s.c., 2H); 2,20 (s.a., 2H, NHz); 1,90 (s, 6H);
1,50-1,20 (s.c., 4H).

55

Ejemplo de referencia N°34.
7-(4-{5-[5-(8) - (acetilamino-metil) -2-oxo-oxazolidin-3-il}-
10 2-fluoro-fenil}-piperasin-1-il)-l-etil-§,8-difluoro-4-oxo-
1l,4-dihidro-quinolein-3-carboxilico borodifluoruro
quelato.

15 Fu
oo

20

Sigulendo un procedimiento andlogo al descrito en el
ejemplo de referencia N°31 y partiendo de l-etil-6,7,8-

25 trifluoro-4-oxo-1, 4-dihidro-quinolina-3-carboxilico
borodifluoruro quelato (obtenido segin WO 8807998) se
obtiene el producto del titulo.

14-RMN (DSMO-dgs, 200 MHz, & (ppm)): 9,44 (s, 1H);

30 8,27 (t, 1H, NH); 8,09 (d, 1H): 7,54 (dd, 1H); 7,30-7,06

(s.c., 2H); 5,00~4,60 (s.c., 3H); 4,10 (t, 1H); 3,80-2,95
{s.c., 11H); 1,85 (s, 3H):; 1,55 (t, 3H).
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Ejexplo de referencia N°35,
7-(4-{4~-[5-(8) - (acetilamino-metil) -2-oxo-oxarolidin-3-ilj-

2-fluoro-fenil)] -piperasin-1-il)-1-etil-6-fluozxc-4-oxo-1, 4~
dihidro inolein-3-carboxilico borodifluoruro lato.

5
F o)
H
)

Siguiendo el procedimiento andlogo al descrito en el

15 ejemplo de referencia N°31 y partiendo de 7-cloro-l-etil-
6-fluoro-4-oxo0-1, 4-dihidro-quinolina-3-carboxilico
borodifluoruroquelato (obtenido segin JP 59122470) se
obtiene el producto del titulo.

NgF

10

20 1H-RMN (DSMO-de, 200 MHz, § (ppm)): 9,42 (s, 1H);
8,30 (t, 1H, NH); 8,17 (d, 1lH):; 7,60-7,40 (s.c., 2H);
7,25-7,05 (s.c., 2H); 4,90 (c, 2H); 4,80-4,60 (m, 1H);
4,14 (t, 1H); 3,80-2,90 (s.c., 11H); 1,84 (s, 3H); 1,52
{(t, 3H).

25

Ejemplo de referencia N°36.
-2-oxo-oxagolidin-3-il] -
~B-flunoro-3-metil-6-oxo0~-2,3~-dihidro~
6H-1-oxa-3-aza-fenalen-S5-carboxilico borodifluoro quelato.

30
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Qz

F 0
OO
\_&—NH
I
Partiendo de 8,9-difluoro-3-metil-6-oxo-2,3-dihidro-6H-1-
oxa-3a-aza-fenalen-5-carboxilico borodifluoruro quelato
(obtenido segin JP 58029789) y siguiendo un procedimiento

5 andlogo al descrito en el ejemplo de referencia N°31 se
obtiene el producto del titulo.

'H-RMN (DSMO~ds, 200 MHz, & (ppm)): 9,44 (s, 1H);

8,30 (t, 1H, NH); 7,84 (d, 1H): 7,43 (d, 2H); 7,05 (d,

10 2H); 5,30-5,10 (m, 1H); 4,80-4,30 (s.c., 3H); 4,10 (t,
1H); 3,80-3,15 (s.c., 11H); 1,84 (s, 3H); 1,58 (d, 3H).

Ejemplo de referenocia N°37.
9-[3-({4-[5-(8) - (acetilamino-metil) -2-oxo—oxazolidin-3-
15 il]-2-fluorofenil}-metil-amino) -pirrolidona-1-il]-8-
fluoro-3-metil-6-ox0-2,3-dihidro-6H-1-oxa-3a-asa-fenalen-
S5-carboxilico borodifluoruro guelato.

"T@u @Q

De manera andloga al ejemplo anterior y partiendo del
compuesto obtenido en el ejemplo de referencia N°27 se
obtiene el producto del titulo.

20
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H-RMN (DSMO~-d¢, 200 MHz, & (ppm)): 9,36 (s, 1H):
8,25 (t, 14, NH); 7,74 (d, 1H); 7,50 (dd, 1H); 7,30-7,10
(s.c., 2H); 5,20-3,00 {(s.c., 13H); 2,78 (s, 3H); 1,82 (s,

5 3H); 2,20-1,80 (s.c., 2H); 1,50 (d, 3H).

10

20

25

30

Ejemplo de referencia N°38.
Acido  4-{4-[4(5-(8) -aminometil-2-oxo-oxaxolidin-3-il)-2-

fluoro-fenil i il—-6-fluoro—4-

oxo-1,4-dihidro- nolein-3-carboxilico.

ook

Método 1:

A 13,3 g (0,02 mol) del producto obtenido en el ejemplo de
referencia N°33 en 300 ml de acetonitrilo y 300 ml de agua
se adicionan 96 ml (0,096 mol) de hidréxido de sodio 1N.

Se agita a temperatura ambilente durante 2 h. Se concentra
en el rotavapor el acetonitrilo y a la disolucién acuosa
resultante se adicionan 96 ml de acido clorhidrico 1 N.

Se filtra el precipitado formado obteniéndose asi 2,8 g.
Los liquidos de filtrado se extraen con 4 x 200 ml de
diclorometano/etanol 90/10. Los extractos se secan Yy
concentran obteniéndose asi otros 6,8 g del producto del
titulo.

7
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14-RMN (DSMO~ds, 200 MHz, & (ppm)): 8,70 (s, 1H);

7,95 (d, 1H); 7,63 (d, 1H); 7,58 (dd, 1H); 7,26-7,10

(s.c., 2H); 4,80-4,60 (m, 1H); 4,08 (t, 1H); 3,96-3,80

5 (s.c., 2H); 3,50 (s.a., 4H + NHz); 3,23 (s.a., 4H); 3,00-
2,80 (s.c., 2H); 1,42-1,15 (s.c., 4H).

Método 2:

10 A 40 mg del producto obtenido por el métode 1 del ejemplo
de referencia N°5, disueltos en 10 ml de etanol se
adicionan 0,10 mg de Pd/C pasta del 10% y se coloca bajo
atmésfera de hidrégeno a presidén atmosférica y temperatura
ambiente. Finalizada la reaccién se filtra sobre decalite,

15 la cual se lava 2 x 10 ml de etanol.

Los liquidos de filtrado se concentran a sequedad
y se obtienen asi 20 mg de un producto 1idéntico al
obtenido por el método 1.
20
COMPUESTOS DE FORMULA GENERAL (I)
Ejemplo 1:
Acido 7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-
3-il}-2-fluoro-fenil}-piperazin-1-il)-l-ciclopropil-6-
25 fluoro-4-oxo-1,4-dihidro-quinoclein-3-carboxilico

0 0
OO A 0
N N \_-Q—NH
30 2& / >
A 0,8 g (1,13 mol) del producto del ejemplo de referencia
N°31 en 20 ml de agqua y 20 ml de acetonitrilo se adicionan

[c¥
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5,6 ml de hidréxido sédico 1N y se agita a temperatura
ambiente durante 1 h.

Se concentra el acetonitrilo y la fase acuosa se acidula
con 5,6 ml de dcido clorhidrico 1N,

Se extrae con 3 x 50 ml de diclorometano/etanol 9/1.

La fase orgdnica se seca y concentra. El residuo se agita
10 min con 2-propanol y se filtra el sélido precipitado.
Se obtienen asi 290 mg del producto del titulo.

1H-RMN (DSMO-dg, 200 MHz, & (ppm)): 8,72 (s, 1H);
8,33 (t, 1H, NH): 7,99 (d, 1H); 7,64 (d, 1H); 7,58 (dd,
1H); 7,30-7,10 ({(s.c., 2H); 4,84-4,64 (m, 1H); 4,16 (t,
1H); 3,90-2,90 (s.c., 12H); 1,90 (s, 3H); 1,44-1,16 (s.c.,
4H) .

Ejemplo 2:

Acido 7~[3-({4~[5-(S)~ (acetilamino-metil)-2-oxo0-
oxazolidin-3-il]-2-fluoro-fenil}-metil-amino)-azepan-1-
il]-l-ciclopropil-6-fluoro-4-oxo-1,4-dihidro-quinolein-3-
carboxilico

NH
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Se obtiene siguiendo el procedimiento del ejemplo 1 ¥y
partiendo del producto obtenido en el ejemplo de
referencia N°32.

1H-RMN (DSMO~d¢, 200 MHz, & (ppm)): 8,59 (s, 1H);
8,30 (t, 1H, NH); 7,80 (d, 1H); 7,50 (dd, 1H); 7,30 (d,
1H); 7,25-7,05 (s.c., 2H); 4,75 (m, 1H); 4,20-3,20 (m,
10H); 2,76 (s, 3H); 2,20-1,00 (m, 10H); 1,86 (s, 3H).

Ejemplo 3:

Acido 7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-
3-il}-2-fluoro-fenil}-piperazin-1-il)-1-etil-6, 8-difluoro-
4-0ox0-1,4-dihidro-quinolein-3-carboxilico

HWW:CN_Q_N &_ N)H=

A 1,9 g (3mmol) del producto obtenido en el ejemplo de
referencia N°34 en 100 ml de etanol y 2,5 ml de agua se
adicionan 10 ml de trietilamina y se calienta a reflujo
durante 16 h.

Se filtran las sales precipitadas. Los 1liquidos de
filtrado se concentran a sequedad y el residuo se trata
con 50 ml de agua y se ajusta el pH a 5 por adicién de
dcido clorhidrico 1N.

Se extrae con 3 x 75 ml de diclorometano/etanocl 9/1. La
fase organica se seca y concentra. Se obtienen asf 1,2 g
de un sélido blanco.

Ao
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lH-RMN (DSMO-ds, 200 MHz, 8 (ppm)): 8,94 (s, 1H);
8,30 (t, 1H, NH); 7,87 (d, 1H); 7,50 (dd, 1H):; 7,25-7,02
(s.c., 2H); 4,80-4,30 (s.c., 3H); 4,10 (t, 1H); 3,80-3,20
(s.c., 7H); 3,10 (s.a., 4H); 1,82 (s, 3H); 1,42 (t, 3H).
5
Ejemplo 4:
Acido 7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-
3-il]-2-fluoro-fenil}-piperazin-1-il)~l-etil-6-fluoro-4-
oxo-1,4-dihidro-quinolin-3-carboxilico
10

. TYopl

20 Siguiendo el procedimiento del ejemplo anterior y
partiendo del producto obtenido en el ejemplo de
referencia N°35 se llega al producto del titulo.

1H-RMN (DSMO-ds, 200 MHz, 8 (ppm)): 8,99 (s, 1H):

258,30 (t, 1H, NH); 7,96 (d, 1H); 7,54 (d, 1H); 7,20-7,05

(s.c., 3H); 5,00-4,56 (s.c., 3H); 4,14 (t, 1H); 3,90-3,10
(s.c., 11H); 1,82 (s, 3H); 1,60-1,35 (s.a., 3H).

Ejemplo 5:

30 Acido 9-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-
3-il]-fenil}-piperazin-1-il)-8-fluoro-3-metil-6-oxo-2, 3-
dihidro-6H-1-oxa-3a-aza-fenalen-5-carboxilico

\*H
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5 Siguiendo el procedimiento descrito en el ejemplo 3 y
partiendo del producto obtenido en el ejemplo de
referencia N°36 se llega al producto del titulo.

'H-RMN (DSMO-ds, 200 MHz, 8 (ppm)): 9,00 (s, 1H);

10 8,26 (t, 1H, NH); 7,62 (d, 1H); 7,41 (d, 2H); 7,02 (d,

2H); 5,05-4,90 (m, 1H); 4,80-4,75 (s.c., 2H); 4,41 (d,

1H); 4,10 (t, 1H); 3,80-3,00 (s.c., 11H); 1,84 (s, 3H);
1,46 (d, 3H).

15 Ejemplo 6:
Acido 9-[3-({{4-[5-(S)-(acetilamino-metil)-2-oxo0-
oxazolidin-3-il]-2-fluoro-fenil}-metil-amino)~pirrolidin-
1-il]}~8-fluoro-3-metil-~6-ox0-2, 3-dihidro-6H-1~0oxa-3a~-aza~
fenalen-5-carboxilico

20

25

|32
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Siguiendo el procedimiento del ejemplo N°3 y partiendo del
producto del ejemplo de referencia N°37 se obtiene el
producto del titulo.

5 'H-RMN (DSMO~ds, 200 MHz, & (ppm)): 8,92 (s, 1H);
8,30 (t, 14, NH); 7,60-7,40 (s.c., 2H); 7,30-7,10 (s.c.,
2H); 4,95-4,80 (m, 1H); 4,80-4,45 (s.c., 3H); 4,40-4,20
(s.c., 1H); 4,10 (t, 1H), 4,02-3,20 (s.c., 7H): 2,70 (s,
3H); 2,20-1,90 (s.c., 2H); 1,84 (s, 3H); 1,45 (s.a., 3H).

10
Ejemplo 7:
Acido 9-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-
3-il]-2-fluoro~fenil}-piperazin-1-il)-8-fluoro-3-metil-6-
oxo0-2,3-dihidro-6H-1-oxa-3a-aza-fenalen-5-carboxilico
15 0
F 0

IN dr_\+:§::>—n
Ao
H
20 ;#=°
A 1l,6 g (5mmol) de 8,9-difluoro-3-metil~6-oxo-2,3-dihidro-
6H-1-oxa-3a-aza-fenaleno-5-carboxilico borodifloruro
quelato y 1.7 g (5mmol) de N-[3-(3-Fluoro-4-piperazin-l1-
il-fenil)-2-oxo-oxazolidin-5-(S)-ilmetil] -
25 acetamida(obtenida segliin US 5547950) en 50 ml de N-metil-

pirrolidin-2-ona se adicionan 0.7 ml (Smmol) de
trietilamina y se calienta a 110°C durante 16 h.

Se destila a vacioc el disolvente y el residuo se agita 30
30 min con diclorometano/etanol precipitando un sélido que se
filtra y rinde 1,2 g (40%) de producto puro.

1H-RMN (DSMO-ds, 200 MHz, & (ppm)): 3,00 (s, 1H);
8,25 (t, 1H, NH); 7,62 (d, 1H); 7,52 (dd, 1H): 7,30-7,10

%32
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(8.c., 2H); 4,99 (m, 1H); 4,80-4,60 (m, 1H); 4,62 (d, 1H);
4,40 (d, 1H); 4,10 (t, 1H); 3,80-3,60 (m, 1H); 3,60-2,80
(s.c., 10H); 1,84 (s, 3H); 1,50 (d, 3H).

Ejemplo 8:

Acido 7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-
3-11}-2~fluoro-fenil}-piperazin-1-il)-1-ciclopropil-6-
fluoro—-4-oxo-1,4-dihidro-quinolein-3-carboxilico

A 6 g (0,011 mol) del producto del ejemplo de referencia
N°38 en 100 ml de piridina se adicionan 2,8 ml (0,022 mol)
de anhidrido acético. Se calienta a 50°C durante 2 h. Se
concentra a sequedad la piridina y al residuo se adicionan
200 ml de agua y sSe agita durante 5 min. Se filtra el
s6lido precipitado el cual se disuelve en diclorometano y
se cromatografia sobre gel de silice. Eluyendo con
diclorometano-etanol 90/10 se obtienen 4 g (63%) de
producto puro que es idéntido al obtenido en el ejemplo 1.

Ejemplo 9:

Acido 1-ciclopropil-6-fluoro-7-[4-(2-fluoro-4-{5-(S)-[(3-
metil-tioureido)-metil]-2-oxo-oxazolidin-3-il1}-fenil)-
piperazin-1-il}-4-oxo0~1, 4~dihidro-quinclein-3-carboxilico
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A 0,81 g (1,5 mmol) del producto del ejemplo de referencia
N°38 en 10 ml de piridina se adicionan 0,22 g (3 mmol) de
metilisotiocianato. Se calienta a 60°C durante 10 minutos.
Se concentra a sequedad y el residuo se agita 20 min con

530 ml de agua. Se filtra el sélido precipitado y se
obtienen 0,5 g de producto puro.

!H-RMN (DSMO-ds, 200 MHz, & (ppm)): 8,70 (s, 1H);

7,98 (d, 1H); 7,82 (t, 1H, NH); 7,80-7,50 (s.a., 1H, NH);

10 7,64 (d, 1H); 7,56 (dd, 1H); 7,30-7,10 (s.c., 2H); 4,95-

4,80 (m, 1H); 4,16 (t, 1H); 4,00-3,70 (s.a., 4H); 3,60-

3,40 (s.a., 4H); 3,30-3,10 (s.a., 4H); 2,82 (s.a., 3H);
1,44 -1,16 (s.c., 4H).

15 Ejemplo 10:
Acido 1-ciclopropil-T7-[4-(4-{5-(5)-[ (3-etil-ureido)-
metil] -2-oxo-oxazolidin-3-il}-2-fluoro-fenil)-piperazin-1-
il]-6-fluoro-4-oxo-1,4-dihidro-quinolein-3-carboxilico

20

F N

N
25 i H

T @“@"5(,,&

De forma andloga al ejemplo anterior sustituyendo
el metilisotiocianato por etilisocianato se obtiene el
30 producto del titulo.

'H-RMN (DSMO-ds, 200 MHz, 8 (ppm)): 8,70 (s, 1H);
7,96 (d, 1H); 7,66 (d, 1H); 7,58 (dd, 1H}; 7,30-7,10
(s.c., 1H); 6,22 (t, 1H, NH); 5,99 (t, 1H, NH); 4,80-4,64

s
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1H); 3,60-3,20 (s.c., 10H); 3,10-2,90 (s.c., 2H); 1,44-
1,10 (s.c., 4H); 0,98 (t, 3H).

5 Ejeaplo 11:

10

15

20

25

30

Acido 1-ciclopropil-7-(4-{4-[5-(S)~(etoxicarbonilamino-
metil)-2-oxo-oxazolidin-3-11]}-2-fluoro-fenil}-piperazin-1-
il) -6-fluoro-4-oxo-1,4-dihidro—-quinolein-3-carboxilico

H%Fﬁ .
0P s

A 0,8l g del producto del ejemplo de referencia
N°38 en 20 ml de tetrahidrofurano se adicionan 0,25 g de
bicarbonato sédico y 0,3 g de cloroformiato de etilo.

Se calienta a reflujo 16 h. Se concentra a
sequedad y el residuo se trata con 30 ml de agua y se
extrae con 3 x 50 ml de diclorometano-etanol 90/10. La
fase orgdnica se seca y concentra hasta un volumen de 20
ml. Se filtra el sélido precipitade y se obtienen 0,3 g de
producto puro.

l4-RMN (DSMO-ds, 200 MHz, & (ppm)): 8,70 (s, 1H);
7,98 (d, 1H); 7,64 (d, 1H); 7,56 (dd, 1H); 7,50 (t, 1H,
NH); 7,30-7,10 (s.c., 2H); 4,80-4,64 (m, 1H); 4,14 (t,
1H); 4,02 {c, 2H); 3,96-3,70 (s.c., 2H); 3,60-3,10 (s.c.,
10H); 1,42-1,10 (s.c., 4H); 1,17 (t, 3H).
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Ejemplo 12:
Acido 1l-ciclopropil-6-fluoro-7-{4-[{2-fluoro-4-(5-(S)-{(3-
{4-fluoro-fenil)-acriloilamino]-metil}-2~oxo-oxazolidin-3~
il)-fenil]-piperazin-1-il}-4-oxo-1, 4-dihidro-quinolein-3-

5 carboxilico

10

15 A 0,6 g (1,1 mmol) del producto del ejemplo de
referencia N°38 en 20 ml de diclorometano seco se adiciona
0,17 ml (1,22 mmol) de trietilamina y 0,3 g (1,33 mmol)
del cloruro de 4-fluorocinnamoilo.

20 La reaccién se mantiene a temperatua ambiente
durante 16 h, se concentra a sequedad y el residuo se
cromatografia sobre gel de silice.

Eluyendo con diclorometano-etanol 95/5 se obtienen
25 0,3 g de producto puro.

1H-RMN (DSMO-ds, 200 MHz, & (ppm)): 8,70 (s, 1H);

8,58 (t, 1H, NH); 7,96 (d, 1H); 7,70-7,58 (s.c., 4H); 7,44

(d, 1H); 7,30-7,10 (s.c., 4H); 6,64 (d, 1H); 4,90-4,76 (m,

30 1H); 4,16 (t, 1H); 3,92-3,70 (s.c., 2H); 3,64-3,10 (s.c.,
10H); 1,42-1,10 (s.c., 4H).
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Ejemplo 13:

Acido l-ciclopropil-7-[4-(4-{5-(S)-[(3-etil-
tioureido)-metil]-2-oxo-oxazolidin-3-il}-2-fluoro-fenil)-
piperazin-1-il]-6-fluoro-4-oxo-1, 4~dihidro-quinolein-3-
carboxilico

[k@:non—p—u\)_‘\(m I ~

Siguiendo el procedimiento descrito en el ejemplo N° 9,
sustituyendo el metilisotiocianatoc por etilisotiocianato,
se obtiene el producto del titulo.

H-RMN (DSMO-ds, 200 MHz, 8 (ppm)): 15,06 (s.a.,
1H); 8,70 (s, 1H); 7,98-7,50 (m, 4H,): 7,30-7,10 (s.c.,
2H); 4,95-4,80 (m, 1H); 4,16 (t, 1H):; 4,00-3,70 (s.a.,
4H); 3,60-3,10 (m., 10H); 1,44 -1,16 (s.c., 4H).; 1,02
(t., 3H).

Ejemplo 14
1-(2,4-difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-5-[5-(R) -
(1-(R,S)~hidroxi-prop-2-inil)-2-oxo-oxazolidin-3-il]-
fenil}piperazin-1-il)-4-oxo-1, 4~-dihidro-[1,8]naftiridin-3-
carboxilato de etilo

0O O

F
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A 0,32 g (1 mmol) del producto del ejemplo de
referencia N°30 en 10 ml de piridina se adicionan 0,42 g
(Ilmmol}) de 7-cloro-1-(2,4-difluorofenil)-6-fluoro-4-oxo-
1,4-dihidro-[1,8]lnaftiridin-3-carboxilato de etilo (ACROS)
y 0,28 ml de trietilmina. La reaccién se mantiene a
temperatura ambiente durante 48 h. Se concentra a sequedad
y el residuo se cromatografia sobre gel de silice.

Eluyendo con diclorometano/etanol/hidréxido
aménico 95/5/1% se obtienen 0,436 g (66%) del producto del
titulo.

1H-RMN (CDCli, 200 MHz, & (ppm)): 8,42 (s, 1H);
8,15 (d, 1H); 7,40 (m, 2H); 7,10 (m, 3H); 6,90 (t, 1H);
4,75 (m, 1H):; 4,70 (m, 1H); 4,38 (c, 2H); 4,10 {(m, 2H):
3,70 (m, 4H); 3,04 (m, 4H); 2,50 (m, 1H); 1,40 (t, 3H).

Ejemplo 15
7-(4-{4-[5-(S)-(acetilamino-metil) -2-ox0-oxazolidin-3-il}-
2-fluoro-fenil}-piperazin-1-il)-1-(2,4-difluoro-fenil)-6-
fluoro-4-oxo~-1,4-dihidro-[1,8] naftiridin-3-carboxilato de
etilo.

0

mm@ &3;

Sigulendo el procedimiento del ejemplo anterior y
partiendo de N-[3-(3-Fluoro-4-piperazin-1-il-fenil)-2-oxo-
oxazolidin-5-(8)-1i1lmetil]-acetamida (obtenido segin US
5547950) se obtiene el producto del titulo.
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l14-RMN (CDCls, 200 MHz, & (ppm)): 8,41 (s, 1H);

8,15 (d, 1H); 7,42 (dd, 1H); 7,16-6,80 (s.c., 5H); 6,41

(¢, 1H, NH): 4,84-4,70 (m, 1H): 4,39 (c, 2H); 4,02 (t,

1H); 4,80-4,60 (8.c., 7H); 3,10-2,95 (s.a., 4H); 2,02 (s,
5 3H); 1,40 (t, 3H).

Ejemplo 16
7-(4-{4-[5-(S)~(acetilamino-metil)-2-oxo-oxazolidin-3-il]-
2-fluoro-fenil}-piperazin-l1-il)-1-ciclopropil-6-fluoro—-4-

10 oxo-1,4-dihidro-[1,8] naftiridin-3-carboxilato de etilo

- TPOPR

Siguiendo el procedimiento descrito en el ejemplo
20 14 y partiendo de N-[3-(3-Fluoro-4-piperazin-l-il-fenil)-
2-oxo—-oxazolidin-5-(S)-ilmetil] -acetamida (obtenido segitin
US 5547950) y de la 7-cloro-l-ciclopropil-6-fluoro-4-oxo-
1,4-dihidro-[1,8] naftiridin-3-carboxilato de etilo (EP
0187376B1) se obtiene el producto del titulo.
25
'i-RMN (CDCls, 200 MHz, 8§ (ppm)): 8,52 (s, 1H);
8,11 (d, 1H); 7,48 (dd, 1H); 7,08 (m, 1H); 6,94 (t, 1H);
6,74 (t, 1H, NH); 4,79 (m, 1H); 4,37 (c, 2H); 4,01 (m,
5H); 3,76 (m, 1H); 3,66 {(m, 2H); 3,53 (m, 1H); 3,20 (m,
30 4H); 2,04 (s, 3H); 1,40 (t, 3H); 1,23 (m, 2H); 1,05 (m,
2H) .
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Ejemplo 17
7-(4-{4-[5~(S)-{acetilamino-metil)-2-oxo-oxazolidin-3-il]-
2-fluoro-fenil}-piperazin-1-11)-6,8-difluoro-1-(2~fluoro-
etil)-4-oxo-1,4-dihidro-quinolein-3-carboxilato de etilo

Ropd,

Siguiendo un procedimiento andlogo a los
anteriores y sustituyendo el derivado de naftiridina por
el 6,7,8-trifluoro-1-(2-fluoro-etil)-4-oxo-1,4-dihidro-
quinolin-3-carboxilato de etilo, se obtiene el producto
del titulo.

lH-RMN (DMSO-ds, 200 MHz, & (ppm)): 8,59 (s, 1H):
8,30 (t, 14, NH); 7,79 (d, 1H); 7,50 (d, 1H); 7,30-7,00
(s.c., 2H); 5,05-4,60 (s.c., BH):; 4,21 (c, 2H); 4,15 (t,
1H); 3,80-3,00 (s.c., 11H); 1,82 (s, 3H); 1,27 (t, 3H).

Ejemplo 18
1-{2,4-Difluoro-fenil)-6-fluoro-7-(4-{2~fluoro-4-[5-(S)-
(isoxazol-3-ilaminometil)-2-oxo-oxazolidin-3-il]-fenil}-
piperazin-1-il)-4-oxo-1,4-dihidro-[1,8]naftiridin-3-
carboxilato de etilo.
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Siguiendo el procedimiento del ejemplo 14 y
sustituyendo el producto del ejemplo de referencia N°30
por el producto del ejemplo de referencia N°25 se obtiene
el 1-(2,4-difluoro~fenil)-6-£fluoro-7-{4-[2-fluoro—4-(5-
(R)-{[isoxazol-3-11-(2,2,2-tricloro—etoxicarbonil)-amino] -
metil}-2-oxo-oxazolidin-3-1il)-fenil]-piperazin-1-il}-4-
oxo-1,4-dihydro-[1,8]lnaftiridin-3-carboxilato de etilo. A
500 mg del mismo, disueltos en 10 ml de tetrahidrofurano
se le adicionan 5 ml de agua, 5 ml de &cido acético
glacial y 700 mg de zinc en polvo. Después de agitar 3 h a
temperatura ambiente se flltra a través de decalite y los
liquidos de filtrado se concentran y se cromatografia
sobre gel de silice. Eluyendo con
diclorometano/etanol/hidréxido aménico 98/2/02% se
obtienen 247 mg del producto del titulo.

'H-RMN (CDCls, 200 MHz, & (ppm)): 8,41 (s, 1H);
8,15 (d, 1H); 8,07 (d, 1H); 7,45 (m, 2H); 7,05 {(m, 3H);
6,85 (t, 1H); 5,85 (s, 1H); 4,95 (m, 1H); 4,50 (m, 1H);
4,38 (c, 2H); 4,05 (t, 1H); 3,80 (m, 2H); 3,68 (m, 4H);
3,03 (m, 4H); 1,39 (t, 3H).

8¢
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Ejemplo 19
Acido 1-(2,4-difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-4-[5-
(R)-(1-hidroxi-prop-2-inil)-2-oxo-oxazolidin-3-il]-fenil}-
piperazin-1-il)-4-oxo-1,4-dihidro-[1, 8] naftiridin-3-
5 carboxilico

SO YW
10 F w_p_\_gc-cu
OH
F

A 0,436 g (0,6 mmol) del producto del ejemplo 14

15 en 5 ml de etanocl y 5 ml de agua se adicionan 1,32 ml de

hidréxido sédico 1N. Se calienta a 50°C durante 3 h. Se

adicionan 1,32 ml de HCl 1IN y se concentra a sequedad. El

reslduo se cromatografia sobre gel de silice. Eluyendo con

diclorometano/etancl/acido acético 95/5/0,5% se obtienen
20 0,287 g (75%) del producto del titulo.

14-RMN (CDClas, 200 MHz, & (ppm)): 8,68 (s, 1H);
8,15 (d, 1H); 7,60-7,27 (m, 2H); 7,20-7,00 (m, 3H); 6,90
(t, 1H); 4,75 (m, 1H); 4,30-4,00 (m, 2H); 3,80 (m, 4H);

25 3,28 (dd, 1H); 3,20 (m, 1H); 2,50 (d, 1H).

Ejemplo 20
Acido 7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-
3-il}-2-fluoro-fenil}-piperazin-1-il1)-1-(2,4-difluoro-~
30 fenil)-~6-fluoro—-4-oxo-1,4-dihidro-[1,8] naftiridin-3-
carboxilico

1’8
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Siguiendo el procedimiento descrito en el ejemplo
anterior y a partir del producto descrito en el ejemplo
N°15 se obtiene el producto del titulo.

15 lH-RMN (DMSO-ds, 200 MHz, & (ppm)): 8,90 (s, 1H),
8,27 (t, 1H); 8,22 (d, 1H); 7,95-7,80 (m, 1H); 7,80-7,60
{m, 1H); 7,50 (d, 1H)}:; 7,45-7,30 {m, 1H); 7,25-7,00 (s.c.,
2H); 4,80-4,62 (m, 1H); 4,12 (t, 1H); 3,80-2,95 (s.c.,
11H); 1,84 (s, 3H).

20

Ejemplo 21
Acido 7-(4-{4-[5-(S)-{acetilamino-metil)-2-oxo0-oxazolidin-
3-il]-2-fluoro-fenil}-piperazin-1-il)-1-ciclopropil-6-
fluoro-4-oxo-1,4-dihidro-[1,8] naftiridin-3-carboxilico

*@&

Partiendo del producto del e]emplo N°1l6 y
siguiendo el procedimiento anteriormente descrito se
obtiene el producto del titulo.

30
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1H-RMN (CDCla, 200 MHz, & (ppm)): 8,74 (s, 1H);

8,12 {(m, 1H); 8,10 (d, 1H); 7,50 (m, 1H); 7,12 (m, 1H);

6,95 (t, 1H); 4,79 (m, 1H); 4,10 (m, 4H); 4,05 (m, 1H):

3,89 (m, 1H); 3,67 (m, 1H); 3,58 (m, 2H); 3,24 (m, 4H);
52,00 (s, 3H); 1,30 (m, 2H); 1,15 (m, 2H).

Ejemplo 22
Acido 7-(4-{4-[5-(S)-(acetilamino-metil)~2-oxo-oxazolidin-
3-il]1-2-fluoro-fenil}~piperazin-1-11)-6,8-difluoro-1-(2-
10 fluoro—etil)-4-oxo-1, 4—-dihidro-quinolin-3-carboxilico

15

A partir del producto del ejemplo N°17 y sigquiendo
20 el procedimiento descrito en el ejemplo N°19, se obtiene
el producto del titulo.

lH-RMN (DMSO-dg¢, 200 MHz, & (ppm)): 8,84 (s, 1H);

8,26 (t, 1H, NH); 7,92 (d, 1H); 7,56 (d, 1H); 7,35 -7,05

25 (s.c., 2H); 5,16-4,64 (s.c., 5H); 4,12 (t, 1H); 3,80-3,00
(s.c., 11H); 1,82 (s, 3H).

Ejemplo 23
Acido 1-(2,4-Difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-4-[5-
30 (S)-(isoxazol-3-ilaminometil)-2-oxo-oxazolidin-3-il]-
fenil}-piperazin-1-il)-4-oxo~1,4-dihidro-[1,8]naftiridin-
3-carboxilico
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A partir del producto del ejemplo N°18 y siguiendo el
15 procedimiento descrito en el ejemplo N°19, se obtiene el
producto del titulo.

'H-RMN (CDCls, 200 MHz, & (ppm)}: 8,69 (s, 1H):

8,15 (d, 1H); 8,06 (d, 1H); 7,45 (m, 2H); 7,10 (m, 3H);

20 6,90 (t, 1H); 5,90 (s, 1H); 4,95 (m, 1H); 4,50 (m, 1H);
4,06 (t, 1H); 4,00-3,50 (m, 6H); 3,05 (m, 4H).

Ejeuplo 24
Acido 1l-etil-6,8-difluoro-7-[4-(2-fluoro-4-{5-[(3-metil-
25 tioureido)-metil]-2-oxo-oxazolidin-3-il}-fenil)-piperazin-
1-il]-4-ox0-1,4-dihidro-quinolein-3-carboxilico

126
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A 2qg (6,7 mmol) de l-etil-6,7,8~trifluoro-4-oxo-
1,4-dihidro-quinolein-3-carboxilato de etilo en 40 ml de
5 N-metil-2-pirrolidona se adicionan 3,1 g (6,7 mmol) del
producto del ejemplo de referencia N°33 y 1,85 ml de
trietilamina. La reaccién se calienta a 100°C durante 48
h,”*

10 Se destila a vacio el disolvente y el residuo se
cromatografia sobre gel de silice. Eluyendo con
diclorometano/etanol 90/10 se obtiene el 7-{4-[4-(5-(S)~-
aminometil-2-oxo-oxazolidin-3-il)-2-fluoro-fenil]-~-
piperazin-1-il}-1-ethyl-6,8-difluoro-4-oxo-1,4-dihidro-

15 quinolein-3-carboxilato de etilo. A partir de dicho
producto y siguiendo el procedimiento descrito en el
ejemplo N°19, se obtiene el producto del titulo.

IR: 3380 cm™, 1750 cm™, 1620 cm™, 1510 cm™
20
Ejemplo 25

Acido l-ciclopropil-6-fluoro-7-[4-(2-fluoro-4-{2-oxo-5-
(S)-[(3-propil-tioureido)-metil]- oxazolidin-3-il}-fenil)-
25 piperazin-1-il]-4-ox0-1, 4—-dihidro-quinolein-3-carboxilico
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10 Siguiendo el procedimiento descrito en el ejemplo N° 9,
sustituyendo el metilisotiocianato por
propilisotiocianato, se obtiene el producto del titulo.

14-RMN (DSMO-d¢, 200 MHz, 8§ (ppm)): 8,70 (s, 1H);

15 7,92 (d., 1H), 7,90-7,70 (m, 2H, NH): 7,70-7,50 (m., 2H);

7,30-7,10 (m., 2H); 4,95-4,80 (m, 1H); 4,16 (t, 1H); 4,00-

3,70 (s.a., 4H); 3,60-3,10 (m., 10H); 1,60 -1,16 (s.c.,
6H).; 0,84 (t., 3H).

20 Zjemplo 26

Acido 1l-ciclopropil-6-fluoro-7-{4-{2-fluoro-4-[5-(S)-

{metanosulfonilamino-metil)-2-oxo oxazollidin-3-il]-fenil}-

piperazin-1-il)-4-oxo-1,4-dihidro-quinolein-3-carboxilico.
25

30 F
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Siguiendo el procedimiento descrito en el ejemplo N° 9,
sustituyendo el metilisotiocianato por
metanosulfonilcloruro, se obtiene el producto del titulo.

5 'H-RMN (DSMO-ds, 200 MHz, & (ppm)): 15,00 (s.a.,
1H); 8,70 (s, 1H); 7,96 (d., 1H), 7,76-7,42 (m, 3H): 7,30-
7,10 (m., 2H); 4,90-4,76 (m, 1H); 4,18 (t, 1H):; 4,00-3,20
(m., 12H); 2,98 (s, 3H); 1,44 -1,16 (m., 4H).

10 Ejemplo 27
7-(4-{4-[5-(8S)-(Acetilamino-metil)-2-ox0-oxazolidin-3-il] -
fenil}-piperazin-1-il)-1-etil-6,8-fluoro-4-oxo-1,4-

dihidro-quinolein-3-carboxilato de etilo
15

20

25
Siguiendo el procedimiento descrito en el ejemplo N° 14,
partiendo del producto obtenide en el ejemplo de
referencia N° 26 y de 1l-etil-6,7,8-trifluoro-4-oxo-1,4-
dihidro-quinolein-3-carboxilato de etilo (obtenido por

30 esterificacién del A&cido correspondiente, descrito en GB
2057440} .

14-RMN (DSMO-ds, 200 MHz, 8 (ppm)): 8,62 (s, 1H);
8,30 (t, 1H, NH); 7,80 (d., 1H), 7,42 (d, 2H); 7,04 (d.,

85
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2H); 4,84-4,64 (m, 1H); 4,60-4,40 (s.a., 2H); 4,26 (c,
2H); 4,16 (t, 1H); 3,78 (t, 1H); 3,60-3,20 (m., 10H); 1,90
(s, 3H); 1,44 (t, 3H); 1,30 (t., 3H).

5 Ejemplo 28

Acido 1-ciclopropil-6-fluoro-7-[4-(2-fluoro-4-{2-oxo-5-

(S)-[(2,2,2-trifluoro-acetilamino)-metil]-oxazolidin-3-

il}-fenil)~piperazin-1-il]-4-oxo-1,4-dihidro-quinoclein-3-
10 carboxilico.

15

%&CC N_Q.&*J*

Siguiendo el procedimiento descrito en el ejemplo N° 9,
sustituyendo el metilisotiocianato por anhidrido
trifluoroacético, se obtiene el producto del titulo.

25 H~RMN (DSMO-dg, 200 MHz, 8 (ppm)): 15,06 (s.a.,
1H); 9,92 (s.a., 1lH,NH); 8,70 (s, 1lH); 7,95 (d, 1H,):
7,70-7,50 (m, 2H); 7,30-7,10 (s.c., 2H); 4,95-4,80 (m,
1H):; 4,20 (t, 1H); 4,00-3,80 (s.a., 2H); 3,60-3,20 (m.,
10H); 1,44 -1,16 (m., 4H).

30

Ejemplo 29
Acido 7-(4-{4-[5-(S) - (benzoilamino-metil)-2-oxo-
oxazolidin-3-il]-2-fluoro-fenil}-piperazin-1-il)-1-

|90
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ciclopropil-6-fluoro 4-oxo-1,4-dihidro-quinolein-3-
carboxilico.

mmF

@

A "U"‘L’%J
oy

Siguiendo el procedimiento descrito en el ejemplo N° 9,
sustituyendo el metilisotiocianato por <cloruro de
benzoilo, se obtiene el producto del titulo.

l4-RMN (DSMO-dg, 200 MHz, 8 (ppm)): 15,20 (s.a.,
1H); 8,90 (t, 1H, NH); 8,70 (s, 1H); 8,00-7,85 (m., 3H),
7,76-7,42 (m, 5H); 7,30-7,10 (m., 2H); 4,96-4,80 (m, 1H);
4,20 (t, 1H); 4,00-3,20 (m., 12H); 1,44 -1,16 (m., 4H).

Ejemplo 30
7-{4-{4-[5~-(S) - (Acetilamino-metil]-2-oxo-oxazolidin-3-
il}2-fluoro-fenil)-piperazin-1-il)-1-ciclopropil-6-fluoro—-
4-ox0-1,4-dihidro—-quinolein-3-carboxilato de metilo.

A

A1 gr (1,7 mmol) del producto del ejemplo 1 en 30 ml de
metanol enfriado a 0°C se adicionan 0,37 ml (5,2 mmol) de
cloruro de tionilo gota a gota. Finalizada la adicién se
calienta a reflujo durante 48 horas. Se concentra a
sequedad y el residuo se cromatografia sobre gel de

A
" "U":Q"Q*J‘L
th
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silice. Eluyendo con diclorometano/metancl/acido acético
90/10/1 se obtiene el producto del titulo como
clorhidrato.

El producto asi obtenido se disuelve en
diclorometano/metanol 90/10 y se lava con solucién
saturada de bicarbonato sédico. La fase organica se seca y
concentra para obtener el producto del titulo en forma de
base libre.

'H-RMN (DSMO-ds, 200 MHz, & (ppm)): 8,50 (s, 1H):
8,25 (s.a., 1H, NH); 7,92 (d., 1H), 7,64-7,50 (m, 2H);
7,30-7,10 (m., 2H); 4,90~4,70 (m, 1H):; 4,16 (t, 1H); 3,90-
3,60 (m., 5H); 3,60-3,20 (m., 10H); 1,86 (s., 1H); 1,45 -
1,10 (m., 4H).

EJEMPLO 31

Acido 9-[3-(8)-({4-[5—-(S)~-(acetilamino-metil)-2-oxo—-
oxazolidin~3-il]-2-fluoro-fenil}-metil-amino)-pirrolidin-
1-il1]-8-fluoro-3—-(S)-metil-6-ox0-2, 3-dihidro-6H-1-oxa~-3a-
aza-fenalen-5-carboxilico.
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Siguiendo el procedimiento descrito en el Ejemplo 3 y
partiendo del correspondiente quelato obtenido por reaccién

5 de N-{3-({S)-[3-fluoro—4-(metil-pirrolidin-3-il-amino) -~
fenil]-2-oxo-oxazolidin~5-(S)-ilmetil}-acetamida {(obtenida
siguiendo el procedimiento para la obtencién del Ejemplo de
Referencia No.27, pero sustituyendo 3-(R,S)-
aminopirrolidina por  3-(S)—-aminopirrolidina), Yy 8,9-

10 difluoro-3-(S)-metil-6-oxo0-2, 3-dihidro-6H-1-oxa-3a-aza-
fenalen-5-carboxilico boro difluoruro quelato se obtiene el
producto del titulo.

'H-RMN (DSMO-de¢, 200 MHz, & (ppm)): 8,92 (s, 1H):

15 8,24 (t, 1H, NH); 7,60-7,40 (m, 2H); 7,30-7,10 (m, 2H);

4,95-4,80 (m, 1H); 4,80-4,60 (m, 1H); 4,52 (d, 1H); 4,30

(d, 1H); 4,10 (t, 1H), 4,00-3,30 (m, 8H); 2,74 (s, 3H);
2,20-1,80 (m, 2H); 1,84 (s, 3H); 1,42 (d, 3H).

20 [a]1®p = -34° (c 0,5, CHzCl2/MeOH 9/1)
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EJEMPLO 32

Acido 9-[3-(S)-({{4-[5-(S)-(acetilamino-metil)-2-oxo-
oxazolidin~3-il]-2-fluoro-fenil}-metil-amino)-pirrolidin-

5 1-il]-8-fluoro-3-(R)-metil-6-oxo0-2,3-dihidro-6H-1-oxa-3a-
aza-fenalen-5-carboxilico

Siguiendo el procedimiento descrito en el Ejemplo 3 ¥y

10 partiendo del correspondiente guelato obtenido por reaccién
de N~{3-(S)-[3~fluoro~4-(metil-pirrolidin-3-il-amino) -
fenil]-2-oxo—-oxazolidin-5-(S)-ilmetil}-acetamida (obtenida
sigquiendo el procedimiento para la obtenciétn del Ejemplo de
Referencia No.217, pero sustituyendo 3-(R,S)-

15 aminopirrolidina por  3-(S)-aminopirrolidina}, y B8,9-
difluoro-3-(R)-metil~6-oxo0-2, 3~dihidro-6H-1-oxa-3a-aza-
fenalen-5-carboxilico boro difluorurc quelato (obtenido
seqin Shohgo Atarashi et al., Chem. Pharm. Bull. (1987), 35
(5}, 1896-1902) se obtiene el precducto del titulo.

20

'H-RMN (DSMO-dg, 200 MHz, & (ppm)): 8,90 (s, 1H);

8,24 (t, 1H, NH); 7,60-7,40 (m, 2H); 7,36-7,10 (m, 2H);
4,95-4,80 (m, 1H); 4,80-4,60 (m, 1H); 4,54 (d, 1H); 4,24
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(d, 1H); 4,10 (t, 1H), 4,00-3,30 (m, B8H); 2,74 (s, 3H):;
2,20-1,80 (m, 2H); 1,84 (s, 3H); 1,42 (d, 3H).

[@]%p = +66,4° (c 0,5; CHaCla/MeOH 9/1)

EJEMPLO 33
Acido 9-[3-(R)-({4~[5-(S)~{acetilamino-metil) -2-0x0-
oxazolidin-3-il]-2-fluoro~-fenil}-metil-amino)-pirrolidin-

1-il]-8-fluoro-3-(S)-metil-6-oxo-2, 3-dihidro-6H-1-oxa-3a-
aza~fenalen-5-carboxilico

O~

Siguiendo el procedimiento descrito en el Ejemplo 3 y
partiendo del correspondiente quelato obtenido por reaccién
de N~{3-(R)~[3-fluoro-4- {metil-pirrolidin-3-il-amino) -
fenil]-2-oxo-oxazolidin-5-(S)-ilmetil }-acetamida (obtenida
siguiendo el procedimiento para la obtencién del Ejemplo de
Referencia No.27, pero sustituyendo 3-(R,S)-
aminopirrolidina por 3-(R)-aminopirrolidina), y 8,9-

(s
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difluoro-3-(S)-metil~6—-ox0-2, 3~dihidro-6H-1-oxa-3a-aza-
fenalen-5-carboxilico boro difluorurc quelatoc se obtiene el
producto del titulo.

ly-RMN (DSMO-ds, 200 MHz, & (ppm)): 8,92 (s, 1H):
8,24 (t, 1H, NH); 7,60-7,40 (m, 2H): 7,36-7,10 (m, 2H);
4,95-4,80 (m, 1H); 4,80-4,60 (m, 1H): 4,56 (d, 1H); 4,26
(d, 1H); 4,10 (t, 1H), 4,02-3,30 (m, BH); 2,76 (s, 3H);
2,20-1,80 (m, 2H): 1,82 (s, 3H); 1,40 (d, 3H).

[@]®p = ~80,6° (c 0,5; CHzClz2/MeOH 9/1)

EJEMPLO 34

Acido 9-[3-(R)~({4-[5-(S)- (acetilamino-metil)~2-ox0o~
oxazolidin-3-11]-2-fluoro-fenil}-metil~amino)-pirrolidin-
1-il]-8-fluoro-3-(R)-metil-6-ox0-2, 3—-dihidro-6H-1-oxa-3a-
aza-fenalen-5-carboxilico

L~

|96
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Siguiendo el procedimiento descrito en el Ejemplo 3 vy
partiendo del correspondiente quelato obtenido por reaccién
de N-{3-{(R)~[3-fluoro-4-(metil-pirrolidin-3-il-amino)-
fenill-2-oxo-oxazolidin~5-(S)~ilmetil}-acetamida (obtenida
siquiendo el procedimiento para la cobtencién del Ejemplo de
Referencia No.27, pero sustituyendo 3-(R,S)-
aminopirrolidina por 3-~(R)~aminopirrolidina), y 8,9-
difluoro-3-(R)-metil-6-0x0-2, 3-dihidro-6H-1-oxa-la-aza-
fenalen-5-carboxilico boro difluoruro quelato (obtenido
segan Shohqo Atarashi et al., Chem. Pharm. Bull. (1987), 35
(5), 1896-1902) se obtiene el producto del titulo.

H-RMN (DSMO-ds, 200 MHz, & (ppm)): 8,90 (s, 1H);
8,24 (t, 1H, NH); 7,60-7,40 (m, 2H); 7,36-7,10 (m, 2H):
4,95-4,80 (m, 1H); 4,80-4,60 (m, 1H); 4,54 (d, 1H); 4,30
(d, 1H); 4,10 (t, 1H), 4,00-3,30 (m, 8H); 2,72 (s, 3H);
2,20-1,80 (m, 2H); 1,84 (s, 3H); 1,42 (d, 3H).

[@]®p = +18° (c 0,5; CHzCl2/MeOH 9/1)

EJEMP1IO 35
Acido l-ciclopropil-6-fluoro-7-{4-{2-fluoro-4-[5-(S)}~-
(isoxazol-3-ilaminometil)-2-oxo0-oxazolidin-3-il)-fenil}-

piperazin-1-il)-4-oxo-1,4-dihidro-{1,8]naftiridin-3-
carboxilico

(9
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Siguiendo el procedimiento descrito en el Ejemplo 14 y a
partir del correspondiente producto obtenido por reacciédn

5 del compuesto del Ejemplo de Referencia 25 N-desprotegido y
acido 7-cloro-l-ciclopropil-6-fluoro-4-oxo-1, 4-dihidro-
[1,8]lnaftiridin-3-carboxilico se obtiene el producto del
titulo.

10 lH-RMN (DSMO-ds, 200 MHz, 8§ (ppm)): 13,2 (s, 1H);
8,61 (s, 1H); 8,40 (s, 1H); 8,10 (d, 1H); 7,50 (d, 1H);
7,10 (m, 2H); 6,55 (t, 1H); 5,98 (s, 1H); 4,85 (m, 1H);
4,04 (m, S5H); 3,75 (m, 2H); 3,40 (m, 2H); 3,17 (m, 4H):
1,2 (m, 4H).

15

EJEMPLOS DE RESULTADOS FARMACOLOGICOS

Descripcién de los métodos utilizados para la wvaloracién
20 de las propiedades farmacolégicas

La actividad antibacteriana de los nuevos
compuestos sintetizados ante las diferentes cepas de las
especies bacterianas se realizé medlante la técnica de

25 microdilucién en caldo segin las normativas del National

(98
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Committee for Clinical Laboratory Standards (NCCLS),
(NCCLS. 1993. Methods for dilution antimicrobial
susceptibility tests for bacteria that grow aerobically.
Approved standard M7-A3. NCCLS, Vilanova. PA., y NCCILS.
1993. Methods for dilution antimicrobial susceptibility
tests for anaerobic bacteria that grow aerobically.
Approved standard M1-A3. NCCLS, Vilanova. PA).

El inéculo utilizado fue de 5 x 10° UFC/ml
después de la dilucién de los cultivos de toda la noche en
la fase de crecimiento logaritmico bacteriano.

La CMI expresada en mg/l se definidé como 1la
concentracién minima de antibidético que inhibe cualquier
crecimiento visible.

Como producto de comparacién se ha incluido
linezolid.

Los compuestos se ensayaron en las cepas de
bacterias G(+) y G(-) que se describen en la tabla 1,
donde:

A: S. aureus resistente a la meticilina

B: E. faecalis resistente a la vancomicina
C: S. pneumoniae resistente a la penicilina
D: S. agalactiae

E: S. epidermidis

F: S. pyogenes

G: B. fragilis

H: E. coli

I: H. influenzae

J: M. Catarrahalis,

9
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Tabla 1 — Actividad antibacteriana sobre cepas hospitalarias (resistentes)
de bacterias Gram (+) y Gram (-)

5| PRO- I Cepss G (+) o- Copas G (-)

DOCTO
| A B C D E F IGIH I J

Linezo-
| td
EJEM-
PLO 0,25 0,125 | «<0,125( 0,125 | 0,125 | <0,125 J 0,25 | 8 0,25 | 0,25
ly8
EJEM-
PLO <0,125 | «<0,125 | <0,125 | <0,125|«<0,125| <0,125 | 0,5 | 64 4 0.5
3
EJEM-
P10 0,25 0,25 |<0,125|<0,125|<0,125| <0,125 | 0,5 | 16 2 1
4
EJEM- .
PLO 0,5 0,5 0,5 0.5 0,25 0,5 2 4 1 1

PLO 2 1 1 0,5 0.5 1l 16 2 |<0,125) 0,25

PLO 0,25 0,5 0,25 0,5 0,25 0,25 2 8 4 1

PLO «<0,125 | <0,125 | «<0,125 | <0,125 | <0,125| <0,125 0,5 | >64 1 0,25

EJEM-
PLO 10
EJEM-
PLO 11
EJEM-
PLO 16
EJEM-
PLO 17
EJEM-
PLO 19
EJEM-
PLO 20
EJEM-
PLO 21
EJEM-
PLO 22

1 2 1 1 0,25 1 4 64 4 2

Q.5 0.5 0,5 1 q,125 8,5 1 32 4 1

4 2 1l 1 2 1 8 >64 >64 8

2 2 0,5 0,5 1 1 4 >64 64 4

4 8 4 8 4 a >64 2 1l 2

1 2 1 1 0,50 1 >64 | >64 2 4

0,25 <0,125 | <0,125 | <0,125 | <0,125| <0,125 | 0,25 | 64 2 0,5

<0,125 | <0,125| 0,25 |<0,125|<0,125) «0,125 § 0,5 64 2 0,5
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R® y R!! son independientemente H, o alquilo Ci~Cq:

una sal o un solvato farmacéuticamente aceptable,
o cualquier isémero geométrico, isémero dptico o mezcla de
isémeros del mismo en cualquier proporcién o polimorfo del
mismo.

2, Compuesto segun la reivindicacién 1,
caracterizado por el hecho de que R! es ciclopropilo,
etilo, 2-fluorocetilo, fenilo o difluorofenilo, o bien R y
R® juntos forman un puente de estructura:

—iu—cnz—o—
Hs
3. Compuesto seqgin la reivindicacién 1,

caracterizado por el hecho de que R® es H, CHis, OCHs,
OCHFz, F o Cl.

4. Compuesto seglin la reivindicacién 3,
caracterizado por el hecho de que R® es H o F.

5. Compuesto segun la reivindicacién 1,
caracterizado por el hecho de que R' es F o C1 y R? es H.



27

—CH—CH,—0— ~—CH—CH,—8— —CH—CH—CHy—
¢!:H3 J:H, J:H,

R’: H, halégeno, OCH;, alcoxi Ci-C4, alquilo Ci1—Ca,
0 haloalquilo Ci—Cy:

5
: -CHz-NH-R’, -CHOH-C=CH;
donde
10 R’: isoxazol, -CO-R®, -cs-R®, -cs-OR®, -COOR®, -

CONHR®, -CSNHR®, -S02-R® o

=\ _R?

15 donde

R*: alquilo C;-Ci, haloalquilo C;-C4, alquenilo C:-
C4, arilo, alquilo C1-C4 sustituldo por un grupo alcoxi Ci-
C4, carboxialquilo C1-C4, ciano, o amino;
20
R*: H, alquilo Ci1-Cq, alquenilo Cz-Ci, OH, alcoxi
Ci-Cq¢, NRM™R'®, NOz, hal6geno, & CO-R'?%;

R y R®: independientemente, H o alquilo C;-Ci;
25
W

202
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REIVINDICACIONES

1. Compuesto de férmula general (I):

5
o gl
R 0
I |
N
h
(1)
10 donde:

X: CR® 6 N;
R': alquilo C;-C4, cicloalquilo C3-Cs, alquenilo Cz-
15 Cy, 2-hidroxietilo, 2-fluoroetilo, 6 fenilo opcionalmente
sustituido por 1 6 2 &tomos de fldor;

R®: H, alquilo C1-C4 o fenilo;

20 R}: H, halégeno, alquilo Ci1-C4, 6 alcoxi Ci-Cq4,

R': H 6 halégeno;

25 R®: H, halégeno, alquilo Ci1-Cy, haloalcoxi Ci1-C4, ©
bien R' y R® juntos forman un puente de estructura
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6. Compuesto seqgin la reivindicacioén 1,
caracterizado por el hecho de que W es

5 dénde R y R! son tal como se definen en la
reivindicacién 1.

7. Compuesto segin la reivindicaciédn 1,

caracterizado por el hecho de que el C5 del anillo de

10 oxazolidinona tiene una configuracién (S) cuando A= -CHz-
NH-R' y (R) cuando A= —CHOH-C=CH.

B. Compuesto seglin las reivindicaciones 1 a 6,
caracterizado por el hecho de que se selecciona entre uno
15 de los sigquientes:

- Acido 7-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo-
oxazolidin-3-il]-2-fluoro-fenil}-piperazin-1-il)-1-
ciclopropil-6-fluoro-4-oxo-1,4-dihidro-quinolein-3-

20 carboxilico

- Acido 7-[3-({4-[5-(S)-(acetilamino-metil)-2-oxo-
oxazolidin-3~il]-2-fluoro-fenil}-metil-amino)-azepan-1-
il)-1-ciclopropil-6-fluoro—-4-oxo-1, 4—-dihidro-quinolein-
3-carboxilico

25 - Acido 7-(4-{4-[5-(S)- (acetilamino-metil)-2-oxo-
oxazolidin-3-il]-2-fluoro-fenil}-piperazin-1-il)-l-etil-
6,8-difluoro-4-oxo-1,4-dihidro-quinolein-3-carboxilico

~ Acido 7-(4-{4-[5~(S)-(acetilamino-metil)-2-oxo-
oxazolidin-3-i1]-2-fluoro-fenil}-piperazin-1-il)-l-etil-~

30 6-fluoro-4-oxo-1, 4-dihidro-quinolin-3-carboxilico



10

15

20

25

30

Qs

96

Acido 9-(4-{4-[5-(S) - (acetilamino-metil) -2-oxo-
oxazolidin-3-il]-fenil}-piperazin-1-il)-8-fluoro-3-
metil-6-oxo-2, 3-dihidro-6H-1-oxa-3a-aza-fenalen-5-
carboxilico

Acido 9-[3-({4-[5-(S) - (acetilamino-metil)-2-oxo-
oxazolidin-3-il]-2-fluoro-fenil}-metil-amino) -
pirrolidin-1-il]-8-fluoro-3-metil-6-ox0-2, 3-dihidro-6H~
l-oxa-3a-aza-fenalen~-5-carboxilico

Acido 9-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo-
oxazolidin~3-il]-2-fluoro-fenil}-piperazin-1-il)-8-
fluoro-3-metil-6-oxo~2,3-dihidro-6H-1l-oxa-3a-aza-
fenalen-5-carboxilico

Acido 1-ciclopropil-6-fluoro-7-[4-{2-fluoro-4-{5-(S)~-
[ (3-metil-tioureido)-metil]-2-oxo-oxazolidin-3-il}-
fenil)-piperazin-1-il]-4-oxo-1, 4-dihidro-quinolein-3-
carboxilico

Acido 1-ciclopropil-7-[4-(4-{5-(S)-[(3-etil-ureido)-
metil]-2-oxo-oxazolidin-3-il}-2-fluoro-fenil)-piperazin-
1-il}-6-fluoro-4-oxo-1, 4-dihidro-quinolein-3-
carboxilico

Acido 1-ciclopropil-7-(4-{4-[5-(S)-(etoxicarbonilamino-
metil)-2-oxo-oxazolidin-3-il]-2~fluoro-fenil}-piperazin-
1-il)-6-fluoro~4-oxo-1,4-dihidro-quinolein-3-
carboxilico

Acido 1-ciclopropil-6-fluoro~7-{4-[2-fluoro-4-(5-(S)-
{[3-(4-fluoro~fenil)-acriloilamino] -metil}-2-oxo-
oxazolidin-3-il)-fenil]-piperazin-1-il1}-4-oxo-1, 4-
dihidro-quinolein-3-carboxilico

Acido 1l-ciclopropll-7-[4-(4-{5~(S)-[(3-etil-tioureido)-
metil]-2-oxo-oxazolidin-3-il}-2~fluoro-fenil)-piperazin-
1-11]-6-fluoro-4-oxo-1,4-dihidro—-quinolein-3-
carboxilico
1-(2,4-difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-5~[5-
(R)-(1-(R, S)-hidroxi-prop-2-inil) -2-oxo-oxazolidin-3-
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il)-fenil}piperazin-1-il)-4-oxo-1,4-dihidro-
[1,8]naftiridin-3-carboxilato de etilo
7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-1-(2,4-difluoro-
fenil)-6-fluoro-4-oxo-1,4-dihidro-[1, 8] naftiridin-3-
carboxilato de etile
7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-3-
il}-2-fluoro-fenil}-piperazin-1-il)-l1-ciclopropil-6-
fluoro-4-oxo-1, 4-dihidro-[1,8] naftiridin-3-carboxilato
de etilo
7-(4-{4-[5~(S) - (acetilamino-metil)-2-oxo~-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-6,8-difluoro-1-(2-
fluoro-etil)-4-oxo0-1, 4-dihidro-quinoleine-3-carboxilato
de etilo
1-(2,4-Difluocro~fenil)-6-fluoro-7-(4-{2~fluoro-4-[5-
(S)-(isoxazol-3-ilaminometil)-2-oxo~-oxazolidin-3-il]-
fenil}-piperazin-1-il)~-4-oxo-1,4-dihidro-
[1,8]naftiridine-3-carboxilaro de etilo

Acido 1-(2,4-difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-4-
[5-(R)-{(1-hidroxi-prop-2-inil)-2-oxo-oxazolidin-3-11]-
fenil}-piperazin-1-il)-4-oxo~1, 4-dihidro-[1, 8]
naftiridin-3-carboxilico

Acido 7-(4-{4-[5-(S)-(acetilamino-metil)-2-oxo-
oxazolidin-~3-il]-2-fluoro-fenil}-piperazin-1-il)-1-(2, 4-
difluoro-fenil)-6~fluoro-4-oxo-1,4-dihidro-[1, 8]
naftiridin-3-carboxilico

Acido 7~ (4-{4-[5-(S) - (acetilamino~metil)-2-oxo-
oxazolidin-3-il)~-2-fluoro-fenil}-piperazin-1-il)-1-~
ciclopropil-6-fluoro~-4-oxo-1,4-dihidro-(1,8]
naftiridin-3-carboxilico

Acido 7-(4~-{4-[5-(S)-(acetilamino-metil)~2-ox0-
oxazolidin-3-il]-2-fluoro-fenil}-piperazin-1-il)-6,8-
difluoro-1-(2-fluoro-etil)-4-oxo-1,4-dihidro-quinolin-
3-carboxilico
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Acido 1-(2,4-Difluoro-fenil)-6-fluoro-7-(4-{2-fluoro-4-
{5-(S)-(isoxazol-3-1llaminometil)-2-oxo-oxazolidin-3-
il}~fenil)}-piperazin~1-il}-4-oxo-1,4-dihidro-
[1,8]naftiridin—-3-carboxilico

Acido 1-etil-6,8-difluoro-7-{4-(2-fluoro-4-{5-[(3-
metil-tioureido)-metil]-2-ox0-oxazolidin-3-il}-fenil)-
piperazin-1-il]-4-oxo-1,4-dihidro-quinolein-3-

carboxilico
Acido 1l-ciclopropil-6-fluoro-T7-[4-(2~fluoro-4-{2-oxo-5-
(S)-{(3-propil-tioureido)-metil]- oxazolidin-3-il}-

fenil)-piperazin-1-il]-4-oxo-1,4-dihidro—quinolein-3-
carboxilico

Acido l-ciclopropil—-6-fluoro-7-[4-{2-fluoro-4-[5-(S)-
(metanosulfonilamino-metil)-2-oxo oxazolidin-3-il)-
fenil}-piperazin-1-il)-4-oxo-1,4-dihidro-quinolein-3-
carboxilico.
T-(4-{4-[5-(S})~(Acetilamino-metil)-2-ox0-oxazolidin-3-
il]-fenil}-plperazin-1-il)-1-etil-6,8-fluoro-4-oxo-1, 4~
dihidro—-quinolein-3-carboxilato de etilo

Acido 1l-ciclopropil-6-fluoro-7-[4-(2-fluoro-4-{2-oxo0-5-
(S)-[(2,2,2-trifluoro-acetilamino)-metil] -oxazolidin-3-
il}~fenil)-piperazin~-1~il]-4-oxo-1,4-dihidro-quinolein-~
3-carboxilico

Acido 7-(4-{4-[5-(S) - {benzollamino-metil) -2-oxo0-
oxazolidin-3-il]-2-fluoro-fenil}-piperazin-1-il)-1-
ciclopropil-6-fluoro 4-oxo-1,4-dihidro-quinolein-3-
carboxilico.

7-(4-{4-[5-(S)~ (acetilamino-metil)-2-oxo-oxazolidin-3-
il}-2-fluoro-fenil}-piperazin-1-il)-l1-ciclopropil-6-
fluoro-4-oxo-1, 4-dihidro-quinolein-3-carboxilato de
metilo

7-(4-{4-[5-(S)~ (acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-1-ciclopropil-6-
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fluoro-4-oxo-1, 4-dihidro-quinolein-3- carboxilato de
etilo
7-{4-{4-[5-(S8) -~ (acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-1-etil-6, 8-difluoro-
4-oxo-1,4-dihidro-quinolein-3- carboxilato de metilo
7-(4-{4-{5-(S)~(acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-1-etil-6,8~-difluoro-
4-0x0-1,4-dihidro~quinolein-3~carboxilato de etilo

7~ (4-{4~[5-(S)~(acetilamino-metil)-2-oxo-oxazolidin-3~
il]~2-fluoro-fenil}-piperazin-1-il)-1-etil-6-fluoro-4-
oxo-1,4-dihidro-quinolin-3- carboxilato de metilo
7-(4-{4-[5-(8S)~(acetilamino-metil)}-2-oxo-oxazolidin-3-
il]~-2-fluoro-fenil}-piperazin-1-il)}-l-etil-6-fluoro-4-
oxo~-1,4-dihidro-quinolin-3-carboxilato de etilo
9-(4-{4-[5-(S) ~(acetlilamino-metil}-2-oxo-oxazolidin-3-
il]~fenil}-piperazin~1-il)-8-fluoro-3-metil-6-oxo-2, 3-
dihidro-6H-1-oxa-3a-aza-fenalen-5- carboxilato de
metilo
9-(4-{4-[5-(S)~(acetilamino~-metil)~2-oxo-oxazolidin-3-
il]-fenil}-piperazin-1-il)-8-fluoro-3-metil-6-o0x0-2,3-
dihidro-6H-1-oxa-3a-aza-fenalen-5-carboxilato de etilo
9-[3-({4-[5-(S)-(acetilamino-metil)-2-oxo-oxazolidin-3~-
il]-2-fluoro-fenil}-metil-amino)-pirrolidin-1-i1]-8-
fluoro-3-metil-6-ox0-2,3-dihidro-6H-1-oxa-3a-aza-~
fenalen-5- carboxilato de metilo
9-[3-({4-[5-(8)-{acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro~fenil}-metil-amino)-pirrolidin-1-il]-8-
fluoro-3-metil~6-oxo0-2,3-dihidro-6H-1-oxa-3a-aza~
fenalen-5-carboxilato de etilo
9-(4-{4-[5-(S) -~ (acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-8-fluoro-3-metil-6~
ox0-2,3-dihidro-6H-1-oxa-3a-aza~-fenalen-5- carboxilato
de metilo
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9-(4-{4-[5~(S) - (acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-8-fluoro-3-metil-6-
oxo-2, 3-dlhidro-6H-1-oxa-3a-aza-fenalen-5-carboxilato
de etilo
7-(4-{4-[5-(S) - (acetilamino-metil)-2-oxo0o-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-1-ciclopropil=-6-
fluoro-4-oxo-1, 4-dihidro-quinolein-3- carboxilato de
metilo
7-(4-{4-[5-(S)-{acetilamino-metil)-2-oxo-oxazolidin-3-
il}-2-fluoro-fenil}-piperazin-1-il}-1~ciclopropil-6-
fluoro-4-oxo-1, 4-dihidro—-quinolein-3-carboxilato de
etilo
l-ciclopropil-6-£fluoro-7-[4~(2-fluoro-4-{5-(S)-[ (3~
metil-tioureido)-metil]-2-oxo-oxazolidin-3-il}-fenil)~-
piperazin-1-il]-4-oxo-1,4-dihidro-quinolein-3-
carboxilato de metilo
l-ciclopropil-6-fluoro-7-[4~(2-fluoro~-4-{5-(S)-[ (3~
metil-tioureido)-metil]-2-oxo-oxazolidin-3-il}-fenil)-
piperazin-1-i1]-4-oxo~-1,4-dihidro—-quinolein-3-
carboxilato de etilo
7-(4-{4-[5-(S)~-(acetilamino-metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-1l~ciclopropil-6—
fluoro—4-oxo-1, 4—dihidro-[1, 8] naftiridin-3-
carboxilato de metilo
7-(4-{4-[5-(S)-(acetilamino-~metil)-2-oxo-oxazolidin-3-
il]-2-fluoro-fenil}-piperazin-1-il)-6,8-difluoro-1-(2-
fluoro-etil)-4-oxo-1,4-dihidro-quinolin-3- carboxilato
de metilo
1-Etil-6,8-diflvoro-7~[4-(2~fluoro-4-{5-(8)~[ {(3-metil-
tioureido)-metil)-2-oxo-oxazolidin-3-il}-fenil) -
piperazin-1-il]-4-oxo-1,4-dihidro—quinolein-3-
carboxilato de etilo

9. Procedimiento de obtencién de un compuesto de
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férmula general (1), seqgin la reivindicacién 1,
caracterizado por el hecho de que comprende la reaccién de

un compuesto de férmula general (II) con un compuesto de
férmula general (III):
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(II) (III)
donde:
A’ es:
5 a) —CHa-NH-R’
b) -CHOH~C=CH
c)

—CHy—N—1isoxazol

GP

10 Y es un grupo saliente, tal como un atomo de
halégeno (F, Cl, Br, I}, un grupo tosilato 6 mesilato, y
similares;

R!, R%,, R, R', R, X y W tienen el significado
definido en la reivindicacién 1;
15 GP es un grupo protector de aminas.

10. Procedimiento de obtencién de un compuesto de férmula
general (I), segin la reivindicacién 1, en el que A es -
CHz-NH-R’ y R’ es distinto de isoxazol, caracterizado por el

20 hecho de que comprende la reaccién de un compuesto de
férmula (V)

o R

X ~ 8
N ) N0
R

NH,

(V)
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donde R, R), R R' R’ X y W tienen el
significado definido en la reivindicacién 1,
con un compuesto de férmula (VI) o con un compuesto de
férmula (VII)
R’-L R®-N=C=2
(vI) (VII)
donde L es un buen grupo saliente, tal como un
Atomo de halégeno (F, Cl, Br, I), un grupo tosilato 6
mesilato, y similares;
2 es Oxigeno 6 Azufre, y
R” vy R tienen el significado definido en 1la
reivindicacién 1, siendo R’ distinto de isoxazol.

11. Procedimiento de obtencién de un compuesto de f6érmula
general (I), segin la reivindicacién 1, en el que A es -
CH,-NH-R' y R’ es isoxazol, caracterizado por el hecho de
que comprende la reaccién de un compuesto de férmula
general (VIII):

o R WL’
aosdes
31 X W RS

(VIII)

donde

-~ 0L? representa un buen grupo saliente, tal como
un residuo del Acido aril o metil sulfénico, sustituido o
no sustituido, preferentemente un grupo tosilato 6
mesilato;

- R, R, R} RY R° X y W tienen el significado
definido en la reivindicacién 1;
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con isaoxazolil-3-amina, con el grupo amino protegido a
través de un grupo protector de aminas.

12. Procedimiento de obtencién de un compuesto de fédrmula

5 general (I), segin la reivindicacién 1, en el que R? es
hidrégeno, caracterizado por el hecho de que comprende la
hidrélisis de un quelato de boro de férmula (IX)

R'\B,R'
o ‘(i rR®
N w N’lLo
A1
A
rR®
(IX)

10 donde
R* puede ser F o CH3C00-;
A, R, R, R, R, X y W tienen el significado
definido en la reivindicacién 1.

15 13. Procedimiento de obtencién de un compuesto de férmula
general (I), segin la reivindicacién 1, en el que A es
—CHOH-C=CH

caracterizado por el hecho de que comprende la reaccidén de
un compuesto de férmula (IV)

20
RS
“’“ﬁ&@“‘ ?
N w@—nlo"m
R! p H

(IV)

donde R, R?, R’>, RY, R, X y W tienen el significado
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definido en la reivindicacién 1,
con p-toluensulfonato de 2,3-hidroxi-pent-4-inil.

14. Procedimiento seqin cualquiera de las reivindicaciones
511 a 13, caracterizado por el hecho de que comprende
someter, opcionalmente, el producto obtenido a una o mas de
las sigquientes etapas finales:
a) Conversién de un compuesto de férmula general (I) en
otro compuesto de férmula general (I);
10 b} Eliminacién del grupo protector;
c) Preparacién de una sal farmacoldégicamente aceptable
de un compuestc de férmula (I} y/o un solvato
farmacolégicamente aceptable del mismo.

15 15. Compuesto de férmula (V)
O Rs
Re 0
[:[, & Ao
Ry N

(V)
donde R, R?), R} RY, RS, X y W tienen el
significado definido en la reivindicacién 1.
20
16. Compuesto de fé6rmula (X)

O R
mm& o
; (o
Ry ‘—\_,,,a
(X)

donde R}, R?), R} R' R®, X y W tienen el
significado definido en la reivindicacién 1.
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17. Compuesto de fé6rmula (XI)

Rs
R202,C R4
I
I}I Q w Nj\
4 e
Rs OH
(XI)

donde R!, R?, R’, R, R°, X y %W tienen el
significado definido en la reivindicacién 1.

18. Composicién farmacéutica que comprende un compuesto de
férmula general (1), segin cualquiera de las
reivindicaciones 1 a 8, para su wutilizacién como
medicamento.

19. Utilizacidén de un compuesto de férmula general (I) ,
seqin cualquiera de las reivindicaciones 1 a 8, para la
preparacién de una composiciédn farmacéutica destinada al
tratamiento de infecciones microbianas, en humanos o
animales de sangre caliente.

20. Composicién farmacéutica que comprende un compuesto de
fé6rmula general (I), seqin cualquiera de las
reivindicaciones 1 a 8, en una cantidad terapéuticamente
activa y una cantidad adecuada de al menos un exciplente.
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RESUMEN

La presente invencidn proporciona nuevos derivados
5 fluorquinolénicos de oxazolidinonas de férmula general (I)
asi como procedimientos para su obtencién, las
correspondientes composiciones farmacéuticas y su
utilizacién para 1la fabricacién de un medicamento
destinado al tratamiento de infecciones microbianas.
10 Estos nuevos compuestos son utiles como
antibacterianos.
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STEVEN JOSEPH (US);) 25 Novemnber 1093

DS; EP-A-D 878 184 (SANKYO CO ;UBE INDUSTRIES (UP)) 18 November 1998

Dé: HAYAKAWA, | ET AL: ‘SYNTHESIS AND ANTIBACTERIAL ACTIVITIES OF
SUBSTITUTED 7-OX0-2,3-DIHYDRO-7H-PYRIDOU1,2,3-DEU1,4BE
NZOXAZINE-8-CARBOXYLIC ACIDS' CHEMICAL AND PHARMACEUTICAL
BULLETIN, PHARMACEUTICAL SOCIETY OF JAPAN. TOKYO, JP, vol. 32, no.
12, 1 Dacember 1984, pages 4807-4013.

(2) The present application relates to 4-quinolinonas having a carboxllic acld moisty In
position 3 and to phenajen-typae compounds (R' and R® being connected via a bridging
element) with aiso a carbaxlliic acid group present alpha to the C=0 group. All these
atructures have in common an lsoxazoie-malety, which le attached via a phenyl-ring to
thae reat of the moleculs. These compounds are useful as antibacteial agsnts.

(3) None of the documenits of the prior art slther discloses or suggests the clalmed
structures. E.g. D2-04 also reilate to compounds having antibactaerial activity with an
Isoxazole substituent being present, but the basle structure is in all cases very different.
D3 and D4 describe plperazines that are attached via a benzene ring with an lsoxazola
heterocycle. D7 discloses beanzoxazine--carboxilio acid derivatives that are gimllar to
those phenalena compounds claimed, but do not have the isoxazole substitution.

The appiication contains a sufficient number of exarmples and tabie 1 on page 91 gives
resuite for various examples with respect to thelr antibacterial aativity.

The requirernents of Art. 33(2) and 33(3) PCT are met.

Foim PCT/Bopursis GheatMOR (Ghagy 1) (EFO-Aprll 1887)

N —
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1. Este infome del examen Intemacional preliminar ha sido preparado por esta Autoridad de
Calificaciéon Preliminar Internacional y es traspasado al solicitante de acuerdo al Articulo 36.
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este infome y/o hojas que contienen rectificaciones hechas ante esta autoridad (vea la Regla
70,16 y la Seccién 807 de las Instrucciones Administrativas bajo el PCT)

Estos anexos consisten de un totalde  hojas.

I Base del informe
. O Prioridad

industrial

3. Este informe contiene indicaciones relacionadas con los siguientes asuntos:

m 0O Sin elaboracién de un dictamen sobre novedad, nivel inventivo y aplicabilidad

IV. 0 Uniformidad deficiente en la invencion

V. B Declaracion justificada bajo la regla 66.2 (a)(Il)
VI. O Ciertos documentos enumerados
Vil. O Ciertas deficiencias en la solicitud Internaclonal

O Clertas observaciones en la solicitud internaclonal
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INFORME DEL EXAMEN ‘ e
PRELIMINAR INTERNACIONAL Solicitud Internacional No. PCTIIBozlosz/U
|. Base del reporte

1. Con respecto a lc elementos de la solicitud iMernacional (Las hojas de reemplazo que han sido
proporcionadas a la Oficina de recepcidon en respuesta a una invitacién bajo el Articulo 14 estin
referenciadas en este Informe como “entregadas originaimente®™ y no se encuentran anexas a este
informe debido a que no contienen enmendaduras (Reglas 70.168 y 70.17):

Descripcion, Péginas

1-01 como se eniregaron originaiments

Relvindicaclones, Nimeros
1-20 como se entregaron originaimente

2. Con respecto al Idloma, todos los elementos marcados amriba estaban disponibles o fueron
proporcionados a esta Autoridad en el idioma en el cual se hizo la solicitud Internacional, excepto los que
se indican bajo este asunto.
Estos elementos estaban disponibles o fusron proporcionados en el sigulente Idioma: |, el cual es:
O el idioma de una treduccién proporclonada para propdsito de la bisqueda intemacional (Bajo la regla 23.1(b))
3 elidioma de la publicacitn de la solicitud Intemacional {bajo la Regla 48.3(b))

O el idioma de la traduccitn proporcionada para propdsito del examen preliminar Intemacional {bajo la regla 55.2
y/o 55.3)

3. Con respecto a cualquier nucleétido y/o secuencla de aminoécidos dada a conocer en la solicitud
internacional, al examen preliminar internacional se levd a cabo sobre la base del listado de secuenclas:

O contenida en la solickud internacionel de forma escrita

0 entregada junto con Ia soliciud intemacional en una forma a computador legible

O proporcionada de forma subsiguiente a esta Autoridad de forma escrita

O proporcionada de forma subsigulents a esta Autoridad en una forma a computador legible

O ee ha proporcionado la sfimacitn de que el istado escrito de la secuencia eniregado de forma subsigulente no
va mds alla de la divulgacién en la solicitud imemacional como fue presentada

0 se ha proporcionado 1a afirmacién de que la informacién registrada an la forma a computador legible es idéntica
a la secuencia escrita.

4.  Las enmendaduras han dado como resultado la cancelacién de:
3 1a descripcitn péginas:
[ ias reivindicaciones  niimeros:
O ios diagramas hojas:

5. [0 Este informe ha sido admitido como si (alguna de) las enmendaduras no han sido hechas, ya que se considera
que estas van més alléa de la divuigacién presentada.

(Cualiquler hoja de reemplazo que contiene dichas enmendeduras debe estar referenclada bajo el asunto 1 Y
anaxada a aste informa)

6. Observaclones adicionales, sl son necesarias:
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Afirmacién concluyents bajo el Articulo 35(2) en relacién con la novedad, el nivel inventivo y la
apiicabllidad Industrial; citas y explicaciones que soportan tal afirmacién.

Afirmacion

Novedad (N) Si: Reivindicaciones 1-20 é
No: Relvindicaciones N
Nivel inventivo (NI) Si: Reivindicaciones 1-20

No: Reivindicaciones

Aplicabilidad industrial (Al) Si: Reivindicaciones 1-20
No: Reivindicaciones

Citas y explicaciones

ver hoja separada



" INF RME DEL EXAMEN Sollckud intemacionat No. PCT/1B02/02408 |
PRELIMINAR INTERNACIONAL - HOJA APARTE (

A lasecclonV )/

A

(1) Los siguientes documentos fueron citados en la busqueda del informe y fueron considerados para el examen
de la presente solicitud:

D1: FR-A-2 403 339 (BELLON LABOR SA ROGER) 13 de Abril de 1879

D2: WO 87 37680 A (BARBACHYN MICHAEL R; UPJOHN CO (US); FLECK THOMAS J (US); HOUSER D)
16 de octubre de 1987

D3: WO 98 01447A (DARBYSHIRE CATHERINE JANE; ZENECA LTD (GB); BETTS MICHEAL JOHN (GB)
15 de Enero de 1808

D4 WOB3 23384 A (UPJOHN CO; HUTCHINSON DOUGLAS K (US); BRICKNER STEVEN JOSEPH (US) 25
de Noviembre de 1983

D5 EP-A-0 878 194 (SANYO CO; UBE INDUSTRIES (JP) 18 de Noviembre de 1998

D6 HAYAKAWA | ET AL: "SINTESIS Y ACTIVIDADES ANTIBACTERIALES DE LOS ACIDOS 7-OX0-3,2-

DIHIDRO-7H-PYRIDOU1,2,3-DEU1,4BENZOXAZINA-8-CARBOXILO SUSTITUIDOS Y BOLETIN

FARMACEUTICO, SOCIEDAD FARMACEUTICA DEL JAPON, TOKIO, JP, vol 32, no 12, 1 de Diciembre de

1984, paginas 4907-4913.

(2) La siguiente solicitud se relaclona con las 4-quinolinonas que tienen una unidad de acido carboxlilico en la
posiclon 3 y con los compuestos del tipo fenaleno (donde R’ y R® se encuentran conectados por un elemento de
puente) también con un grupo de acido carboxilico presente con enlace alfa al grupo C=0. Todas estas
estructuras tienen en comin una unidad isoxasola, la cual esta unida por medio de un anillo de fenilo al resto de
la molécula. Estos compuestos son (tiles como agentes antibacteriales.

(3) Ninguno de los documentos del arte previo divuigan o sugieren dichas estructuras. Por ejemplo D2-D4
también se relacionan con compuestos que tienen actividad antibacterial con la presencia de un sustituto de
Isoxasola, pero la estructura basica en todos los casos es muy diferente. D3 y D4 describen piperazinas que se
encuentran unidas por un anillc de benceno con un heterociclo de isoxasola. D7 divuiga derivados del Acido de
benzoxazina-8- carboxilo que son similares a aquelios compuestos de fenaleno reivindicados, pero no tienen la
sustitucién de isoxasola. La solicitus contiene un nimero suficiente de ejemplos y la tabla 1 en la pagina 91da
resultados para varios ejemplos en relacién a sy actividad antibacterial.

Se cumplen los requisitos de los Articulos 33(2) y 33(3) de la PCT.
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REQUEST
International Filing Date
The undersigned requests that the present
inmmﬁodﬂl:ﬁonbem )
according to the Cooperation Treaty. INﬂd’m’ i Oﬁnlll"l’crlllnﬁullAnhlim‘ ‘
dnu;'(ﬁ "ﬂ'mn-wA-153913

BoxNe.I  TITLE OF INVENTION
New derivatives of oxazolidinones as antibacterial agents

BaxNa.ll  APPLICANT [] This persom is alao invenior

an.n:mll 2:-: m:z olk J’-n— Tfabpl-lnﬂ-ﬁﬂm Telephone No,

Comnry of the addrass Indicated be b
htb#ﬂhhfhhwdmﬁh?nhmlﬂnﬂm

VITAIINVEST, SA. Faceietlo Ne.

Fontsanta 12-14 :

08870 SANT JOAN DESPI rriep—

Spain Applicaat's registration No. with the Office
State (that I, cowry) of Daticnality: State (that s, counpry) of residence:

Spain Spain

R~ [~ Witcesvet [Irbes [theeai

BezNe.Il FURTHER APPLICANT(S) ANDVOR (FURTHER) INVENTOR(S)

Name snd addresy: (Fawily acwe by givan mane; foralegal entity, fill official dexigmntion. This person is:

B e e AR e T

MOURELLE MANCINI, Marisabel n i .

Av. Xile 28 | P

28028 Barcelona O it L i iy
pain Applicant’s registration No. with the Office

State fthar Is, counery) of nationakity: Stase (that k. cowrry} of residence:

Spain Spain

i Bt ] it [7] sl deipei v et [R] i [ e S adergi

[X] Further spplicants sndor (further) inventors sre iadicated on a contimmtion shect

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person idextificd below is hereby/has been appointed w act an besalf common
of the spplicani(s) before the compcient Internuticaal Authcritics ax P g [erentative

eme and e i e ..,.Z",.':,ﬂﬁt..‘!.'.f..m" Sy 1....34' 93?88 33 30
PONTI1 SALES, Adelaida Facximile No.

Consell de Cent 322 .1 +34 93 487 80 82
08007 Barcelona Teleprinter No.

Spain

Agent’s registrarion No. with the Office

Address for correspondence: Mark this check-box where no OF comumOn representative is/has been appovinted and the
Dmmvkndm»hdhuagﬁld&un ich cormespondence should be sent.

Form PCT/RO/107 (£irst sheet) (March 2001; veprint Jasmary 2002) See Nosax to the requast fore
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T e L e [

HUGUET CLOTET. Juan . favestor

Riera Nofre 11-13 (] ot e e

08970 SANT JOAN DESP! [ Pt & L oces

Spain Applicant’s registration No. with the Office
["State fther &, couniry of natiomality: State (that ks, cceirys of residence:

Spain Spain

Irtapepaaie T a8 OLitEsoees. XITERE [J i

Neme snd address: Hn.urﬂhdb en; foralagel sully, Sl officiel deciguesion, | This person ix
gsu#ﬁmﬁu -.:y_ ?—hquz:’amuwh“ |:| applicaat anly
HIDALGO RODRIGUEZ, Jose applicant and invemor
Calderon de la Barca 99 Big 1° 2* 0 mngzwudﬂh
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Spain Applicant’s registration No. with the Offica
| State (that s, comntry) of nationality: State (hat &, cownn)) of resdence:
Spain Spain .
eprmagrion  [(Roe= Mt Sk []Simara
Name snd nddress M-.ﬂbﬂb name: for o lagol entlly. full official designotion. | Thiy person i
2-uﬁzﬁﬁu;7£—?-£q 2 "..n._.ru...f"" D appilicant caly
DEL CASTILLO, Juan Carlos applicent and inventor
Castillejos 389 1° 1* [x] inventor anly (3f this check-box
08025 Barcelona O a.....ﬂ...m..m
Spain Applicsnt’s registration No, with the Office
Sinte (thot ks, counir)y of nationality: State (thar is, coumtry) of residence:

i perwon issppfiant [~ ol dmigumed [ all deipoed Sy e [7] Lo Sun [ e St inlctnd in

Name and address: i i
S ST s i A e | e
Box in the opplicant 's Stase (Shat s, counr) of remidence if mn s indicated hefow.) [[] epplicans aniy

[] epplicant and iuventor
[ Sl & i oy .

Applicant’s registration No. with tha Office

Siate (that ks, coumpry) of nationality: State {that Is, cosowvy) of rezidenoe:
E“P-wzlp‘m Dg:w-l Dg%h:q D?ms:; =suululu|==:

[] Further appBcxats andor (further) inventors are indicated on another contimustion sheet

Form PCT/RO/IOL (coatinustion sheet) (March 2001; reprint January 2002) ) See Notes 10 the request form
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BexNo.V DESIGNATION OF STATES AMark the qpplicable chach-hanes Sekew: af knust ot st be musrin,

Tha followiag designations are hereby made under Rufe 4.9(a)k
Reglonal Patent

W AP ARIPO Patent: GH Qbans, GM Gambia, KE Kenys, LE Lesatha, MW Malawi, MZ Mozambique, SD Sudan,
SL Sicra Loone, 57 Swegilaad, TZ United Republic of Teazanis, UG Uganda, ZM Zambis, ZW Zimbabwe, 2ud any ather
m;manacmmammwuammwwwdmhumm
spacifyondoitad ling) . . ..........c0ciiciicai i iiiinias s a E s a R R E s e EE st ar e aneerany

Bl EA EurssienPatent: AM Armenis, AZ Aasrbuijen, BY Belaras, KG Kyrgyestan, KZ Kazakintan, MD Republic of Moldove,
RU Rugsian Federation, T3 Tajikistan, TM Turkmsesistan, and any other State which is s Contracting Stte of the Buresisn
Patent Convestion sd of the PCT

W XP Euxropesa Patest: AT Awstria, BE Beigims, CH & LI Switserland and Liechiensiin, CY Cyprus, DE Germany,
" DK Deneagrie, Eff Spain, FI Finland, FR France, GB Unitod Kingdors, GR Groece, TR Iroland, IT Ialy, LU Liuxembourg,
MC Maonaco, NL Netheriands, PT Portngal, SE Sweden, TR Tutkey, and any other State which is a Contracting State of

. the Buropesa Patent Convention snd of the PCT

I OA OAPIPatent: BF Burkina Faso, RY Benin, CF Centinl Aftican Repablic, CG Conga, C1 Cote d'Ivoire, CM Cameroon,
GA Qabon, GN Guinea, GQ Equatorial Guinea, GW Guinos-Bizsim, ML Mall, MR Mauritanis, NE Niger, SN Sencgal,
TD Chad, TG Togo, snd sny other State which is & member Stxte of OAPT and a Coniracting State of the PCT (i ather kind

of prosction or ireatwment desired, specify o dotad ling) . . . . ... oot e i et et e aanaans

National Patent () acher kind of prosection or sestaeet desired. specify on dotted ling):
M AE United Arab Eminmes B GMGambla M NZ NewZesland . ... ............
8 AG Antipm and Berbuda B BR Crostit .......cccvvvnnnenn. X OMOmn
W AL Atbenia.........c.reen....... BB Hegey ...ooaeaannenn W PR Philippines .. ................
B AMAmenis. ... B 1D Indonesa WrL ralsad......ocouenneeen.n
BAT Awrin.......ccovennnnnn.. [ A Hrr romgal.......ccevvennnene
Mavawmnia..................... BN Imdif,...cooevveeeennnnnnnes RO Romenis
B AZ Azerbaiian.........c......... H1S lcebnd B RU Russinn Federmticm . . ... ... ..... ...
M BA Bosnia and Hozegovina . ... ... TP JOPED....oiiiiiiiiaiiaiis reeeediesasesecenenanens

BB Barbados B KK Keayn.....c..ooenneannnnnn. X sD Suden
Kl BG Bulgria...........cconnu..... B XGEygystan.................. SE Sweden
EoRBrerl........cceeeeennee IR KP Demacmtic Peopie’s Republic Wl SG Singapare
WBYBearws.........oeannnn... of Kowol .. ..o ivnveminne - Es Sovenia...........coo.e..
W BZBelize........................ I x® Republic of Korea . . ... ..... .. BK Slovakia.............ccc....
B CA Conade B Kz Kembdwtan ........ccnnnenee M SL SiemLeone.................
K CH & LI Switzertand and Licchtenstein ) LC Saint Lucia B T Tijkissa...................

CN Chima........... Nerreneaas B LK SeiLaks TM Turkmenistmn . ........conen.e
® CO Colombia B LR Liberia B TN Tinisa
WCRComaRicn.....cooeeennnes BILS Lesotho.....c.ovueeiennnnen. B TR Turkey......covnnnennnnns
BCUCuwm......oeoiviinninnn B LY Lithusnia I TT Trinided and Tobayo ..........
0 CZ Cach Republic . ............... B LU Lumembowty ™ 0000000 eeceeeeieicieenseeeenas
W DE Gameny.........cocennn.... LV Latva : W TZ United Republic of Tanzmia
B DK Dok . ... R MAMMOO......cceeevennnnenns MUAUkmne ........cccvneneens
& DM Dominic B MD Republic of Moldova . .. .. .. .. MuGUgmds .......c.ccnn.e..
BDZ Algerin....ooooiiiiiiiiiis iieeeiiieeeeieiaeaaas US United Satas of Americs . ... ... -
B ECEcusdor...........c....nens B IGMAdRgaRCAT . . ..o ceciiiiits rrneeeeeieiieceeaneeaas
W EE Ewonin..........cocnvnnnn.., W] MK The former Yogoslav Republicof Bl UZ Usbekimen . ................
WES Spain ......coeeieeieonn. MACEdOMiS . .c.uveuinnnne W VN VieNem.......ceoennenn
W Fland......oeeennannn... W MN Mongokia M YU Yugodavia ......c..........
B CB United Kingdom R MWMalawi .. .....cceeennnn B ZA Souh Afics................

GD Grenada BMXMexico......ccoeoeevnnnnn. O ZM Zambia

GE Georgif .......covvennnnn.. X MZ Mozambique W 2w Zimbabwe .. ...............

GHGhEBA. ......covavnnnnnn.. 3 NO Norway

--------------------------------------------------------------------

Precantienary Deslgnation Statement: In addition 10 the designations made sbove, the spplicaat also roskes snder Rule 4. 9(b) all
other designations which would be permited ader the PCT extept sy designation{s) indicated in the Supplemental Box 2s being
enciuded froe the scope of this satement. The applicant declares that those additional designations are subject to confirmetion and dhat
any designation which is not confirmed before the expiration of 15 months from the priarity date is to be regarded as withdeawn by the
spplicant at the expiration of that time Yimit. (Conflrmation (including foas) sucst reach the recetving Office within the I 5-seonh e Huit )

Form PCT/ROVIO! (second shoat) {Jazmary 2007) - See Notes 1o the request forst
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i the Snppremental Bux v Aot used, thn xheer shouid e be inclafed in the reqst,

)

#iii)

I1,Y)

vy

i)

{1 im uny uif'the Boxer. axcept Buxet Noa. Viliti)to iv) for whach
AT o bax ix provided, che space in

o jurnizn all he ingormasion: inyuch caxe, wrise “Contixustion
of Bax No_.” tindicese the mumber of the Box) and firnizh the
injormalion in the same monner it required o the
«aptiuny of the Box in which the pocy war . In
purticubar:

{f mere thaa rwe persons are 1o be indicased us =
snl/or Inventors and no “contimuntion shews ™ ix : in
much caxe. write “Contimuation of Bax Ne. IH ™ and indicar for
euch additions] person the same rvpe i

of information ax reqired
in ax Vo, tll. The comntry of the uddrexs indicasad in this Sox
iz she applicemt '« Somse ttha is. counmry) of residevce if np S
of recidence is indicuiad below:;

ifl in Box No. I or in any of the sub-baxss of Bax No, [ he
indicosion “the States indicasad in the Supplemental Box"™ i
checked: in such cuse. write “"Comtianation of Bax Ne. I[”~ or
“Contimeazion of Box No. LI ™ or “Corsimeation of Boxez No. If
and No. ZiI"™ tax the case may be), Indicose the name of the
upplicantiz) inveived and, next w iench) such nams, the Sanis)
{andior. where applicabls, ARIPO. Eurazin. Exropeas or
QAP pant) for the prarpoves of whick the aomed persan i

Bax No. [ ~ur “Continuation of Bax No. 111 = or “Contirution
ot Saxey No. il und Na. Il ™ tax :he caxe may bey. indicase the
namy of the inveniorty) and. next o feoch) such name,
the Siaetx) tondror. where upplicable. ARIPO. Eurasion.
Eurnpean vr OAP| pazent) jor the puwrposes of which the
named person ir isvensor:

it in addirion &0 the ayeni/s) indicaied ix Box No. IV there ure
s im such case, wriis ~“Coarinuarion of

Jurther
Box No. IV~ and indicate for each fisrther cgent the same trpe

of information ax required in 8ax No. IV

if; in Box No. ¥, the noxna of any S tor OAPI) s accompanied
b+ *he indicasion “patent of additien.” or *
-ﬂﬂﬂ."w!f!nlun‘lu.h:'.lhmq'ﬁb Siana of
America Is arcompaniad by an indicarion “ceninnation ™ or
~conainnadon-in-part~: in such cuss, write ~Contimuaton if
Bax No. V™ and ihe name of vack Stats lxvolved for OAPI).
amd ajier the name of each xuick Swae tor OAPI), the number of
mmmawwmmmmmqrwm
the parent tigly ur jling of the gurest application:

ir’ in Bux No. VI, shers are more than five sartier applicazions
whase priorily is clsimed: in such cass, write “Consinuation
o Bax No. 11~ Jnd indicare jor eack addinional cariler
applicution the «ame type of Information wy required
in 3ax No. VL

i, with regand -0 the precautlonary des stmfement
<onuined in Bax No. V. the uoplicant 0 exchule oy
Sters) frome the wope of thar siatemens! in such care. vk
~Designationtsi excluded from precousionary desiynution
staemeent ™ und ndicane the numa or two-leiter cods of cuch
Sizte s wachsded,

"Continuation of Box n*® IV*

TRIBO SEGALES, Luls
C. Consell de Cent 322
08007 Barceiona, Spain

Tel: +34 83 438 33 30
Tebe +34 93 487 80 82

PONTI SALES, ignaclo
C. Consaell de Cent 322
08007 Barcelona, Spain

Tel: +34 83 488 33 30
Telx. +34 93 487 80 82

Farm PC = RO-101 tsuzolemental sheet) (March 2001: veprine Sy 20011

Sev Motes 10 the requast form

&5



SheetNo. .. 85...

BexNe.Vl  PRIORITY CLAIM '(,54
The prioxity of the following earticr application(s) is hereby claimed:
Filing date Number Where earlier application ir
. of enslier application of earfier application - —
cymanthvyaar, ‘sational application: | regional spplication:* | intermationa) spplicati
‘ ? country reglonal Offics receiving Offics

fteen (1)
27.08.2001 P-200101668 Spain
27 June 01

jtem (2)

item (3)

itom (4)

ftem (5)

[[] Further priority claime are indicstod in the Supplemente] Bax.

The receiving Office is requested to prepare and transmit to the International Buresn a certified copy of the earlier spplication(y) (ovly
{f the earller applicarion wes filed with the Office which for the purposes of this inernational epplication is the recalving Office) idestified
above ax

O siees [Jiemd) [J em@ [ tem@m [ iem@ [ emey O8N o
* Where the earlier opplication ARIPO indicate ot least one country party io the Paris Convention for the Prosecrion

----------------------------------------------------------------------------------------------------------

BeaNe. VII INTERNATIONAL SEARCHING AUTHORITY

ﬂnhdhmﬂnﬂkglqma?ﬂ@'mazmmm“wbmuh

Request 10 wse results of earfler searchs referesce to that scarch (if an aurfler ssarck Aas been carvied out by or requested from the
Iusernational Searvhing Authority):

Date fokqw/wonthear) " Number ' Country for regioral Offics;

Bex No. VIII DECLARATIONS

The following dectarations are contained in Baxes Nos. V1L (i) to (v) (srk the applicable Number of
check-baues below and indicate in the right colum the rumber of sack type of declorotion): declarations
B] Box No. VI (i) Docleration as o the identity of the itventor : 1

m Box No. VI (ii) Declarstion ax to the applicant’s entitfement, &y st the international filing 1
dae, to spply for sad be grented & patent :

] Bex No. VIl (iii) Declaration as 1o the applicant’s eatitlement, a3 at the international filing
date, to claim the priority of the enrlier application

m Box No. VIII {iv) Declaration of inveritrship (only for the purpases of the designation of the
United States of America) : 1

] BexNe. viit (v) Declaration a3 to non-prejudicial disclogures or exceptions 1o lack of novelty

Form PCT/RO/10) (third sheet) (March 3001; reprint Jenmary 2002) Sea Notsis io the regueii form



Boz No. VILI () DECLARATION: IDENTTITY OF THE INVENTOR
The caclaration must conform 1o the stonderdted wording provided for tn Section 21 1: ses Notss 1o Boxes Noa. VL, VIl 1) o iv) {in genaral)

and the spacific Noiss to Box No. VI (). {f this Baz ks not wsed, this shest should not be included in the requess.
Declaration s 10 the idemntity of the inventor (Rules 4.17() and S1ht.1(aXi)k )

Conceming this intemational application:
{) MOURELLE MANCINI, Marisabel, of Av. Xile 28 08028 Bar.celona Spain
HUGUET CLOTET, Juan, of Riera Nofre 11-13 08970 SANT JOAN DESPI Spain

HIDALGO RODRIGUEZ, Jose, of Calderon de la Barca 99 Bis 1° 2* 08914 Badalona
Spaln

DEL CASTILLO, Juan Carlos of Castillsjos 389 1° 1° 08025 Barcelona Spain

are the inventors of the subject matter for which protection is sought by way of this
international application.

i) This declaration is made for the purposes of:

a) All the designations (except the designation of the United States of America)

l [ This declamation is continued on the following shees, “Continuation of Bax No. VIII (i)™ ‘

Form PCT/RO/101 (declaration shieet (i)) (March 2001 reprint Sanuary X102) - Sew Notax 1o the request form
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SheetNo, .. .T...

Box Ne. VIII (I} DECLARATION: ENTITLEMENT TO APPLY FOR AND BE GRANTED A PATENT

Theueclaration st conform s the siadardized wording provided for In Section 112; ses Notes ko Boxas Nos. VI, VOI 1) 1o {v) (in genaral)
and the specific Noss to Bax No. VI (1l).. If thiz Bax ks not used, this sheat showld not ba inchuded in the requsst.

Declaration as to the applicant's entitlement, a3 at the international filing date, to gpply for ead be granted a pasent (Rules 4. 17(ii)
and 15k 1(a)(ii)). In & case where the declarstion under Rule 4.17(l¥) is not sppropeiase:

Conceming this Internationat application:

VITA-INVEST, S.A. is entitied to apply for and be granted a patent by virtue of the
following:

i) VITA-INVEST, S.A. is entitied as employer of the inventors,

MOURELLE MANCINI, Marisabel
HIDALGO RODRIGUEZ, José
HUGUET CLOTET, Juan

DEL CASTILLO, Juan Carlos

ii) This declaration is made for the purposes of:

a) All designations (except the designation of the United States of America)

[] This declaration ls contimued on the following sheet, “Continustion of Box No. VITI (i)™

" Farm PCT/RO/101 (declaration sheet (if)) (Macch 2001; reprint Janbary 2002) See Xows 10 the requast form
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BeaNe.IX CHECK LIST: LANGUAGE OF FILING Zb‘_)..
International application contalns: This Interational application is sccompanied hllwlnu Number
shests In paper form: right colinn the manher of each Bem):

¢ (inchad) 1-[Q fea calculation sheet : 1
declaration sheets) : 8 | 2] original separate power of attorney
d:'r"(“"m . g1 | 3 [J original yeneral power of attemey
claims . 1l +0 e?wdgmﬂmdmmm
: 11 MY
fawi . 5. ] staicment explaining luck of signature
= 212 | & m’m Box No. VI
Seb il mocaber ofhests : 113 | ¢ B PNy dpeumen(e Honrid creeeeeinne e, 1
m:h 7.0 uﬂmdmmu
Mr hm ......................................
ar not olso &[] scpamte indications concerning deposited microarganism
ﬂh- readoble = or other biological maeyial
Totaln o . 113 .0 :unlunlmﬂ-rm:rudlbbﬁm(udn:z)
sequence Listh of description filed # submitted for the of internationsl sexrch

® _Fh'mh - nnmmu.mym mot as part of the

() OO only (under Section S01(x)1)) :
ad (in 0O rmtymmmmcn)m bmhdhm
- (m"s::g%:l the copy for the purposes of international sesrch undar
and sumber of carriers (diskeste, Rule 132er .
CD-R or ther) on which the - (i) [ together with relevant statement a3 10 the identity
sequence contained /addirional
conier 1o ba - Ft.-drhnmh J-rmumhﬂm .
ren ettt ateanreraerrenean 10.[7 otherfpeclf .. ..iieiii e :
Figire of the dra which Language of of the
Mﬂdm?ﬁl: i m:.'m English

BoaaNe.X SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE
Next 10 exch sigmtsrs, lnchesy the name of the parson signing amd the capacity i wihick the persos siges (I nach copacity bs nat obvicws frow readizg the regpiss().

N~

Sy
PONTI SALES, Adelaida

1. Date of actual receirx of the
Date of actual recripe of the purported

For receiving Office use only

1 Dmwings:

3 ?:emmdmlwmuhu

— |:| received:

¢ mﬂlﬁ'm ill!l:

[ not vecsived:

5 (if two or mare are cnwpeuu)-“ ISA/

“O mﬁﬂgupumu’d

Date of receipt of the recard
hyhhmﬁmﬂﬂwuu:m

For International Buresu use oaly

Form PCT/RO/101 (last sheet) (March 2001; reprist Jaxmary 2007)

Suﬂm‘b'ﬁc;wﬁr-

L=



This sheet s not part of and does not count ax a shest of the international application.

PCT

FEE CALCULATION SHEET

For receiving Office use only

[A):

Annex to the Request

gl A-153913

Applicam
VITA-INVEST, S.A. et al.

CALCULATION OF PRESCRIBED FEES

Searching

(f we or more

). INTERNATIONAL FEE
Basic Fea

‘Where item (b) of Box No. IX applies, enter Sub-tetal mumber of sheats

-----------------

CHF 100
CHF 1460

Busernarional Authorisies
Sarvh, Indhoums e acme of the Awthor iy wiich It clases, 1 carvy out g intreesionsl sarch.)

| CHF 650 jbi]

113

Where iten (b) of Box No. IX docs not spply, cxter Total susber of shosts
83 < 15 -1

CHF 1245 [w]

[o1] s 30 sheets

@ ‘mmber of sheets fecpershost '+

=] "..'“’""I“” if i of descciots
iﬁldhméﬁ:ﬁ“%l axi), or
both in thet form and on puper, under Section B01(a)ii)

B3]

400 x -'
fieo per sheet
Add amovmes entered at b1, b2 and b3 and exter otal st B . . . L

CHF 1885

Designstisn Fees
The imerarional spplication comtaina 93 designations.

5 x 140 - L

CHF 840 [p]

mumber of designation fees amount of designation fiee
payable finaxcinum 5)

Add emoumnty ensered ot B and D und enter total at 1
(Applicants

mhhmaﬂ“bard:hd‘?ﬂgg

|  CHF 2735 m"

o be d!m‘:‘ m;gw&%%
4. FEE FOR PRIORITY DOCUMENT (ifapplicable) . . . . . . . . .. I m
S. TOTALFEESPAYABLE . . . . . . . . . . .o oo v ... CHF 4.295 r
Add amounts entered st T, S, § and P, and enter total in the TOTAL box TOTAL r
[[] The designation fees are not peid at this time.
MODE OF PAYMENT
mupn;u-:uuhm(n [] postal monsy order [ cash O coupons

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of payment may not ba avellable ot all receiving Offices)

B] Authorization 10 chargs the tot fies indicased above.
KT s check-box mar he markad ondy if the condirions for deposit acoows
i i b x
zmww”‘hﬁmhh;ﬁu'ﬂ Y

[ Authorization to charge the fec for priority document.

Raceiving Office: RO/_WIPO

Deposit Account No.: 11725
pae: June 20 2002

Neme: PONTI SALES, Adelaida

[\m_

Signature:

Form PCT'RO/101 (Amnex) (January 2002)

Y]
"~ Sex Notes 1o e fas calculation sheet



A - COLOMBIA
* PODER
Yo (nosotros) POWER OF A
LABORATORIOS VITA, B.A
domiciliado(s) en | (We)
Avda. do Barcelonas, 68 domiciled In

08870 SANT JOAN DESPI (Espafta)

Nombro(amos) a: RAMIRO CASTRO DUQUE y/o HECTOR
GOMEZ MEJIA, de Bogotd, Colombia, apoderados
verdaderos y legeles con poder eapecial, amplio y suficisnte,
psra recabar de las oficinas y autoridades colombianas
administrativas, judiciaies y de policia, en cusiquier instancia
0 recurso, la obtencién de patentes de invencién, registros de
marcas, disefios indusiriales, modelos de utilided, depdsltos
de nombres comerciaies y snsefias, registros de derachos de

autor y contratos sobre los miamos, obtencién de certificados *

de obtentor de variedades vegetales, as{ como sys prérogas,
renovaciones, anolaciones de tracpaso, camblos de hombre
y/o domicilio; elaborar, tremitar y registrer contraios de
{iconcla y licancias de cuslesquiera clases; Intervenir como

femandante o como demandado en cualquler Instancia y .

recurso ante cualquier Juez, corporecidn, funcionario piblico o
autoridad en acciones judiclales, administrativas y de policia
. iales como: oposiciones al registro de marcas;, ecclones de
caducidad, cencalacidn y nulidad; acclohes reivindicatorias,
accionea derfvadas de ia abtencidn o explotacién de licencias;
 8cciones de compelencia desieal; demandes psnales;
acclones de Indemnizecién de perjuiclos, reclamos y
observaciones & solicitudes de patentes, disefioa industriaies,
modeloa da utliided, en &l ejerciclo de medidas cautelarea y
on otras accienes o medidas simllares.

A este efecto, Iof{s) faculto{amos) para sievar sollcitudes,
formular dascripciones, enmisndas, protesias, declaracionss,
oposiciones, cancelaclonss, nulidedes, apelecionss y
reclamos; pager impuestos, cuotas y gravimenes prescritos
por ia ley; ranunciar ¢ desistir a derechos concedidos o sn
curso da conceslon; recibir toda clase .de documsentios y
vulores, danda si descargo respectivo, y, en genemi, para der
ante dichas autoridades todos los asos necesarios el efecto
indicado y tomar todss Iss medidas que creyeren
conducemntes al resguardo de mia (nuestros intereses), con
todas ias demdés facultades legales necesarias.

Este poder comprende !a facultad de ratificer o confirmar en
m! (nuestro) nombre lo actuado asl como la faculted de
desistir, transigir, comprometer, y la de austituirio en tode o
an parte y revocer sustifuciones. Asimismo nombro(amos) a:
RAMIRO CASTRO DUQUE y/o HECTOR GOMEZ MEJIA,

domicillado(a) en la Carera 7 No. 16-50 Piso 8, mis _

(nuestros) apoderados en Colombia, con facultades para

reciblr netificaciones y designar epoderados judiclales ogf” '

Hereby appoint RAMIRO
GOMEZ MEJIA, of Bogoté,
lawiul sttomeys with special, &
obtain from the Colombian admin
offices and authorities, in any instance, prlvllegu of patants of
invention, registration of trademarks, indusirlal designs snd
utllity models; regisimtion of commerclal nemees and
emblams, registration of copyright and contracts related
thereto, cerlificates of obtainers of vegetables varisties, as
wall as extensions, renewals and recordal of assignments and
changes of name and domiclle relaied to the above; to
prepare, prosscute and register licanses of any kind; to act as
plaintif or defendant In eny instance or recourse, and befors
any Judge, corporation, public officlal or authority In judiclal,
administirative and police actions, such as: oppositions to the
registration of tredemarks; caducily, canceliation and nufiity
actlons; claim acllons derived from the obtsining or
exqioitation of licensas, actlon of unfair competition; penal
demands, sctions of indemnities for damages: claims or
observations on patent epplications, models, Industrisl
designs and utlity models; In the exercise of preventive
measures. and In other ections or similar procesdinge.

To that effect they hereby empowered to- fils applications,
formulate descriptions, smandments, prolests, declamations,
oppositions, cancellations, nulllties, appeals and clalms; to
pay taxes, quotas and assessments presciibed by law,
rencunce of walve the rights granted or In the process of
granting; to recelve all kinds of documents and vaiuables,
giving the respective release of recsipt, ahd, In general, to
take before sald authoritiss the necessary steps to such effect,
and sny measures that they may deem pertinent o the
safeguard of my (our) Interesi{s) with all the other naeauury

legal powers.

Thia power Includes the faculty to retify or confirm dealst,
settia and compromise on my {our) behalf, and to subsiitute
this power In whole or In part and to revoke substitutions. At
the same times | (We) hereby appoint RAMIRO CASTRO
DUQUE snd/or HECTOR QGOMEZ MEJIA, domiclled In
Carrera 7 No. 18-58, Plso 9, my (our) attomey(s) In fact, with

pownn to receive notifications and to designate judicial and

C )

Sdumnm WM MAmE iy s -

A Ed mAmA mmg 8 wman s

extrajudicizies. '

' i
ke Otorgado y firmado en Barcelons: 4
i 2
hoy 26 da Mayo de l'
Firma il
Nombre Santiago Plane X
Cargo * |
Consejero-Deleg ;t
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LEGITIMACION. -

Yo, JOSE LUIS PERALES SANEZ, Notario del Ilustre Colegio
Notarial de Catalufla, con residencia en Barcelona, DOY FE:

Que legitimo la firma de DON SANTIAGO PLANELLA BORI, ma-
yor de edad, provisto de su DNI_NIF., nGmero 46.10B.738-V,
CONSEJERO DELEGADO, de la sociedad "“LABORATORIOS VITA,
8.A.”, cargo que ejerce en la actualidad segin me consta a
mi, el Notario, cuya firma aparece estampada al final del
presente documento que consta relacionado en el Acta de
Exhibicién de Documento con legitimacién de firma, por mi
el suscrito Notario autorizada en el dia de hoy, con el ni-
mero 1.546 de mi protocolo., =—==~r—=r=emmrecccc e m— e ————

Barcelona, a veintiseis de Mayo de dos mil tres.
. ANOTADG EN L
LIBRO N0
ToMO. .
ARENTO NL°
»
"




", ~BERTIFIGADO NOTARIAL (SOCIEDAD)

personaimente

E——

. Hc,{-;;l‘d,.’g‘—-do

wﬁ»én . , y de quilen me consta que firmo el anterlor
Aﬂkoé ﬂﬂb ehldamontn Juramentado declerd y dijo que 6! ea

de

Socledad legaiments constitulda psra un perfode da duracién
que ain no ha terminado; que el deciarante satd autorizado
par dicha compafife para confarlr este poder; qué al selio
estampado por &l al ple de tal poder, en nombre y
reprosentacién de la expresada compalfifa, es el sello oficisl
de wils; y qus el pbjeto para e cual se confiere esle
Instrumento estd comprendido dentro del de la sociedad.

El suscrito Noterlo hace constar que luvo & la vista les

‘pruebua de |a axistencia de la socledad.

Estado da
. * con feche

LY

que qulen conflers ¢ pressnie poder &3 su repressntante.

Notarie Pdblico (sello)

LEGALIZACION POR APOSTILLA ES REQUERIDA,
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NOTARIAL CERTIFICATE (CORPORATION)

On this day of of ——— personally

appesred befole me

to me known, and known 1y Ine tp-l{\i tjﬂaﬂl"tm who sighed
the foregoing instrument who .umhb by_me duﬂ" m did
depose and say that ha (she) .-I's'the#, "A ey 2

\@;;

$dsce LQ"“\
Which Is legelly conslitvied for a tetm not yel explred, that
daponent Is authotlzed by sritd Company to confer this Power
of Attomey: that the seal affixed harsunto by the deponent in
the name and on behelf of sald Corpotation is the corporete
seal thereol; and thet the purposs for which this Instrument le
grented Is Includer within the corporate purposs of company,

Zanye &

The undarsigned Nolary Public atlesis that he has seen the
documents thet prove lhe axisience of the company.

/

and that he {sha} who granta the pressnt power of etiorney is
its Representative.

Btlete of
under date of

Publle Nolaty (Seal)

LEQALITATION BY APOSTN LE \S REQUIRED.
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TRAMITE Mpmsecia: 229 JLULULLN B WAYRG CHALIEE :
USUARIO  RADICADOR ' ;;f‘
PATENTE DE INVENCION MODELO DE UTILIDAD () i) '
- P
Indlgacion de que se solicita la conceslon de una patente. {) t? ) }'f
Dalos «i= identiticacion del solicltante o de [a persona que so rmmnla fasolicitud. [ ) . Fre
Descripcion de [ Invenclon, {) ( ;) il
Dibujos <n sar eslos paitinenies, o ) () 1

. Comprohanie ile Pago de las tasas eslablec idas. : fl

COMPLETA { )

DISENO INDUSTRIAL ( ) R
- Indicacion de que se solicita el registro de Disefio Industrial ()
= Datos de identificacion del solicitanle o de la persona quq presenta { )
- lasolicitud. A,
- " Representacion grafica y fologralica det Discho Indusirlql o muostra del
Material que Incorpora el diseito. ' . {( )
. Comprobanle de pago de las fasas eslablecidas ()

INCOMPLETA . ()

COMPLETA ()

ESQUEMA DETRAZADO  { )

- Indicacion de que solicita el registro de un Esquema de frazado. { }
- Datos de {dentificaclon del solcitante o de la persona que presenta

La solicitudg. ( )
. Representacion grafica del esqueima de razado { )
Comprobante de pago de las asas eslableg;jdas. . ()
r
COMPLET} { ) INCOMPLETA {)
Firma Responsable '
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(37) This invention discloses new fluorquinolonic derivatives of oxazolidinones of general formula
(T) and processes for otaining them, the corresponding pharmaceutical compesitions and use
thereof for menufacturing a medicoment for the treatment of microbial Infections. These new
compounds are useful as antibacterial agents. Formula (I). Furthermore phenalen-type compounds
according to general formula (IT) are disclased. Formula (TT).



PETITORIO

AS: 92515 e —— al
. W roliess 341 .
. fadirecion » S0 ‘
- g1 Al
fi Fechs uh. oLl FOI-PRTENT IS Pt RO ALl PRERIRIAC

lﬁm gy 03 112619 00 .‘?::,-,.,mnmul“
SOPERINTENGENCIA -
Rediccacrn 03-( 12619
2% 1-Q3

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
fedtu ENTRADA EN FASE NACIONAL 23-©1-20Y

X Patents de Invencisn. | (] Patants de Modelo de Utildad.

[ capitio!. T capituon.

2 Nombre: LABORATORIOS VITA, SA.

SOLICITANTE | Direccidn: Av. De Barcelons, 69, E-08670 Sant Joan} IDENTIFICACION
™ mﬂdad Domicilo: Espafia

0
Lugar de Consfitucion: Espafta ¢cc. O -
Teldlono: Fax:

Emal
Cua

Nombre: RAMIRO CASTRO DUQUE
Direccion: Cra. 7 No. 16-56 Piso 9

Teldlono: 380-2200 Fac 380-2700
E-mal:

Nombwe: Marisabel Mourelie Mancin, Juan Huguet Clotet, Jose Hidalgo Rodriguez, Juan

Carlos Del Castilio

Direccidn: Av. Xlle, 28, E-08028, Barcelona, ES; Riera Noire, 11-13, £-08670 Sant Joan
Deepi, ES; Caldartn de la Barca, 99 bis 1°2°, E-08914 Badalona, ES; Castilejos 389
11, EMMESPAA& (Respectivaments)




92
REIVINDICACIONES

1. Compuesto de férmula general (I):

(1)
10 donde:
X: CR®* 6 N;
R': alquilo C1—Ci, cicloalquilo C3-Cs, alquenilo Cz-
15 C4, 2-hidroxietilo, 2-fluorocetilo, ¢ fenilo opcionalmente
sustituido por 1 6 2 Atomos de flior;

R?*: H, alquilo C1-C4 o fenilo;

20 R3: H, halégeno, alquilo Ci1-Cs, 6 alcoxi Ci1-Cs,

R': H 6 halégeno;

25 R®: H, halégeno, alquilo Ci1-Cs, haloalcoxi C1-Cs, ©
bien R'y R®* juntos forman un puente de estructura

B



RS "I A

R’: H, halégeno, OCH;, alcoxi C1—Cs, alquilo Cy-Cq,
o haloalquilo Ci1—Cs;

S
A: -CHz-NH-R’, -CHOH-Cm=CH;
donde
10 R’: isoxazol, -CO-R®, -CS-R*, -cs-ORr®, -cOOR®, -

CONHR®, -CSNHR®?, -S0:-R° o
= R’
—co-crpcn—@

15 donde
I
R': alquilo C3~Cs, haloalquilo Ci-Cq, alquenilo Cz-
Cs, arilo, alquilo C;-C4 sustituido por un grupo alcoxi C;-
C4, carboxialquilo C;-C4, ciano, o amino;
20
R: H, alquilo C-Cs, alquenilo Ca-Cs, OH, alcoxi
Ca-Cs, NR'R', NO2, halégeno, 6 CO-R;

R} y RY: independientemente, H o alquilo Ci-Cy;
25
W:

s
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RY y R son independientemente H, o alquilo Ca-Ci;

una sal o un solvato farmacéuticamente aceptable,
o cualquier isémero geométrico, lsémero é6ptico o mezcla de
isémeros del mismo en cualquier proporcién o polimorfo del
mismo. -

2, Compuesto segin la reivindicacién 1,
caracterizado por el hecho de que R' es ciclopropilo,
etilo, 2-fluoroetilo, fenilo o difluorofenilo, o bien R! y
RS juntos forman un puente de estructura:

R

3. Compuesto segin la reivindicacién 1,
caracterizado por el hecho de que R® es H, CH;, OCHs,

4. Compuesto seqgin la reivindicacién 3,
caracterizado por el hecho de que R® es H o F.

5. Compuesto segiin la reivindicacién 1,
caracterizado por el hecho de que R* es F o C1 y R? es H.
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SUPERINTENDENCIA

Bogot4, D.C., :
0168

Doctor: Oficlo N*
RAMIRO CASTRO DUQUE
Apoderado
LABORATORIOS VITA, SA
ASUNTO: Radicacién N° 03-112619

Solicitud Intemacional PCT/1B02/:2408

Fecha Inicio fase naclonal 21/01/2004

Trémite 011

Evento 37

Actuacién 430

Fofios 001

Como resultado del examen de forma, reakzado con fundamento el el articulo 38 de la Declsion 488 de la
Comisidn de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materia de Patentes (PCT),

regia 51 bis de! Reglamento y Circular Unica de la Superintendencia de Industria y Comercio, $8 le comunica
que:

0 La solicitud no contiene la copia del documento en que consta la cesién det derecho a la patente del
inventor al solicitante o a su causante. (Art. 26-K) Decisién 488).

0 B sofickante ante la oficina Intemacional, es diferents al solicitante ante la oficina nacional. Anexar
documentos para aclarar.

En cumpiimiento de lo dispussio por el articulo 39 de la Declaién 486, se le requiere para que dentro del
término de dos meses siguientes a la fecha de notificacidn del presents oficio, complels los requisitos
anterlorments enunciados. En caso de no dar cumpiimiento al presente requerimiento, la soliciud se
consideraré abandonaca y perderd su prelacion.

Notifiqueas el presante oficio conforme a lo dispuesto en el numeral 5.2, iteral o), del capftulo quinto del
tftulo primero de la Circular Unica N° 10 de 2004

El anterior requerimiento fue notificado por fijacion en lista de facha,_ 13 F, o




