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1. Me refiero a mi solicitud de 2 de Noviembre de 2000 y al auto dictado por ese
Despacho notificado por Estado el 30 de Noviembre del mismo afio.

2. Anexas me permito presentar a usted:

(1) En original y dos copias, una de ellas de 6cm x 6cm, Arte Final de la
férmula quimica caracteristica del invento, para la publicacion en la
Gaceta de la Propiedad Industrial; y

(2) Copia auténtica debidamente certificada de la solicitud de patente
presentada para el invento amiba nombrado respecto de la cual
reclamo prioridad, a saber la solictud estadinense nimero
60/163,537, junto con su traduccidn oficial comespondiente a las
legalizaciones y reivindicaciones.

3. Anaxo también me permito acompafiar copia debidamente autenticada por el
Notario Sexto del Circulo de Bogota de los documentos que acreditan la calidad de
tfraductor oficial de la sefiora Marla Mercedes Uricoechea, quien elabord la
traduccién de la solicitud estadinense nimero 60/163,537 de 4 de Noviembre de
1999, respecto de la cual se reivindica prioridad en el presente caso.

4. Ruago a usted tomar atenta nota de lo anterior y proceder de conformidad.

Sefior Superintendente, ‘, "
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ATO A QOUIENES LL EL PRESENTE:

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS
Oficina de Marcas y Patentes

20 de octubre de 2000.

LA PRESENTE CERTIFICA QUE LA ADJUNTA ES UNA COPIA TOMADA DE LOS
REGISTROS DE LA OFICINA DE MARCAS Y PATENTES DE LOS ESTADOS UNIDOS,
DE LOS DOCUMENTOS DE LA SOLICITUD DE PATENTE ABAJO IDENTIFICADA Y
LA CUAL CUMPLE CON LOS REQUISITOS PARA QUE LE SEA CONFERIDA UNA
FECHA DE RADICACION SEGUN 35 USC 111,

NUMERO DE SOLICITUD 60/163.537
FECHA DE RADICACION: 04 de noviembre de 1999

Por Autoridad del
COMISIONADO DE MARCAS Y PATENTES

(FIRMA L. EDELEN
Oficial de Certificaciones

(SELLO DORADO DE OBLEA)

Marda Mercedes Ureoaches '
Ras. Mo, 1007 Monis sicla ‘
Traductora  Jurgehenieon

Vagh Uncphe




CERTIFICACION BAJO 37 CFR § 1.10

CERTIFICADO DE CORREO No. EM177639000 US 4 de noviembre de 1999

Certifico que esta Remisién de Nueva Solicitud y los documentos que en ella se
refieren como adjuntos son depositados en el Servicio Postal de lo EE.UU. el 4 de
noviembre de 1999 en un sobre como “Oficina Postal al Destinatario™ bajo el rétulo
de correo No. EM177639000 US vy dirigido al Comisionado Asistente de Patentes,

Washington, D.C. 20231.

(FIRMA) DEBORAH A. TUCKER - Asistente Legal

CUBIERTA SOLICITUD PROVISIONAL

La presente es una solicitud para la radicacién de UNA SOLICITUD PROVISIONAL bajo
37 CFR § 1.53 (c). La Solicitud se titula Oxazolidinonas Derivadas de Sultam y Sultona.
Nuestro Caso No. 6234 y consta de:

13 péginas de Especificacién
3 piginas de Reivindicaciones
1 pAgina de Resumen

[x] Ellos nombre(s) y residencia(s) del(os) inventor(es) se indican en la Hoja de
Informacién del Inventor adjunta.

AUTORIZACION DE CUENTA DE DEPOSITO. Sirvanse cargar a mi Cuenta
de depdsito No. 21-0718 el monto total de la comisién de radicacién de la Solicitud
Provisional para una compafiia grande (US$150.00) o la suma mayor o menor que el
Comisionado requiera.

Por la presente, la compafifa suscrite solicita que toda la correspondencia y
comunicaciones telefonicas relacionadas con esta solicitud sean dirigidas a la

Marla Mernedus | i eches,
~Ray ivo, 1C20A LN o l
TreX firsthernt. a




persona que firma este documento a la direccién y teléfono que se indican a

continuacién.

Respetuosamente,

Lucy X. Yang, Abogada Fecha: 11-03-99
Registro No. 40,259

Pharmacia & Upjohn Company

Global Intellectual Property

301 Henrietta Street
Kalamazoo, Michigan 495001

Tel: (616) 833-9536 o (616) 833-9500
Fax: (616) 833-8897 o (616) 833-2316

Documentos adjuntos:

[x] Solicitud de patente
[xX] Hoja de Informacién del Inventor

Maria Morcenss \ “cuechea
Row NG W7 foatusticho

Traductora Juramemado

P
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REIVINDICACIONES:

1. Un compuesto de la férmula I:

R
"L A
N~ O Y
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I

o una sal farmacéuticamente aceptable de lo mismo, donde
R! es

(a) H,

(b) cicloalqull Ci.s, sustituido opcionalmente por uno a tres F, Cl,

OH OC(=0)alqull Ci-4 0 alquilOC;.4,
(c) cicloalquil Ca.s,
(d) amino
(e) alquilamino C;-g
(A clalquilamino C;.s, 0

(g) alqullOC;-s

R2esHoF;
’ Mfr:a Marenre e % ncl,om

ws Floo V2

] ‘ . 2D O Y| :
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X es O o NR;
R? es
(a) H,

(b) alquil Ci.a, sustildo por uno a tres F, Cl, OH, CN, NHa,

OC(=0)alquliC;4, 0 alquilOC;,
(¢) alqueno Czg, O
(d) C(=O)NR*R;
R* y R® son Iindependientemente,
(a8) H,o

(b) alqull C;.s sustituldo opcionalmente por uno a tres F, Ci, OH,

CN o0 NHg2;
YesOoS;y
nesOol.

2. Un compuesto segiin la Relvindicaclén 1, en donde R! es

metllo.

3. Un compuesto segun la Relvindicacion 1, en donde Y es un

atomo de oxigeno.

4, Un compuesto segln la Reivindicacion 1, en donde Y es un

Atomo de azufre.

60/163,537 — nov 00
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5.  Un compuesto segin la Relvindicacién 1, en donde R? es un

atomo de fluoro.

6. Un compuesto segun la Reivindicacion 1, en donde X es un

atomo de oxigeno.
7. Un compuesto segiln la Reivindicacién 1, en donde X es NH.
8. Un compuesto segin la Reivindicaclon 1, en donde n es 1.
9. Un compuesto que es:

a) N-[[(5S)-3-[3-fluoro-4-[tetrahidro-1,1-dioxIdo-2-(2-propenil)-2H-1,2-

tiazin-4-il]Jfenil]-2-oxo-5-oxazolidinil]metilJacetamida.

b) N-[[(5S)-3-[3-fluoro-4-[tetrahidro-1,1-diéxido-2H-1,2-tlazin-4-II]

fenil] -2-ox0-5-oxazolidinilJmetil]acetamida,

c) N-[[(5S)-3-[3-fluoro-4-[tetrahidro-1,1-diéxido-2-(2-propenil)-2H-1,2-

tiazin-4-il}fenil]-2-ox0-5-o0xazolidinilJmetilJacetamida.

d) N-[[(5S)-3-[3-fluoro-4-(tetrahldro-2-metil-1,1-dIéxido-2H-1,2-tiazin-

4-ji]fenll]-2-oxo-5-oxazolidinllJmetil]etanotioamida,

e) N-[[(55)-3-[4-(2,2-dIéxIdo-1,2-0xatian-5-II)-3-fluorofenll]-2-ox0-5-

oxazolidiniljmetil]etanotiocamida, o

f) N-[[(55)-3-[4-(1,1-dIéxido-4-isotlazolidinil)-3-fluorofenil]-2-0xo0-5-

oxazolldiniiJmetii]etanotioaminda.

10. Un método para el tratamiento de Infecciones microbianas en un

mamifero que consiste en administrar a dicho mamifero que lo requiera, _

Marty Mereles \ 'Hroechaa

fiam + ¢ anT AT CR
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una cantidad efectiva de un compuesto de la férmula I segin se

muestra en la Relvindicaclén 1.

11. El método segin la Reivindicacién 10, en donde dicho compuesto
de la férmula I es administrado por via oral, parenteral, transdermal o

tépica en una composicién farmacéutica.

12. El método seguin la Reivindicacién 10, en donde dicho compuesto
es administrado en una cantidad entre 0,1 y 100 mg/kg

aproximadamente de peso corporal por dia.

13. Un método para el tratamlento de infecciones microblanas segin

la Relvindicacién 10, en donde la Infeccldn es una Infeccién de [a piel.

14. Un método para el tratamlento de Infecciones microbianas segun

la Relvindicaclon 10, en donde la infeccién es una infeccién en los ojos.

15. Una composicién farmacéutica que comprende un compuesto de [a
férmula I segun la Relvindicacion 1, y un exciplente farmacéuticamente

aceptable.

60/163,537 — nov 00
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office =X
|5 October 20, 2000

CEN L
O M| THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 1

3%  THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK e
#81  OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
fl  APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A i
¥  FILING DATE UNDER 35 USC 111. s

#H  APPLICATION NUMBER: 60/163,537 :
3%  FILING DATE: November 04, 1999

G, By Authority of the
)\ 2 COMMISSIONER OF PATENTS AND TRADEMARKS

A Ecbblon_

L. EDELEN
Certifying Officer




Docket No.: 6234 1‘0

Yo 0 O AIPW
PROVISIONAL AFPLICATION COVER SHEET
u:-"

CERTINICATE OF MAILING (37 CFR 1.10)
" Express Mall" No: _EN1 7763900005 Date of Deposit= __ 4 _BNovesber 1999

: "I hevelyy certify that this transmittel together with the patent application referred to below is belng deposited with
the United Sintes Postal Service "Express Mall Pest Office to Addramec™ service under 37 CEFR 110 on the date

indicated sbove and .H.-l the Commmissloner of and DC 20231

.- -N.—dhlﬂmmmnt Sigaatare

s ——

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner of Pateats and Trademarks

Washington, DC 20231
TRANSMITTAL OF A PROVISIONAL APPLICATION
UNDER 37 CFR L53(c)
m Sir:
E MBll.etpmfuﬂmglmmllnpphmwﬂCFRlﬁ(c).Tb
m application is entitled Sultam and Sultone Derived Oxazolidinones, our Docket No. 6234,
1] and consists of
n
W [ 13 1 page(s)of Specification
. [ 31 page(s)of Claims
;i_ [ 0 ] page(s) of Drawings
s I 0 1 pago(s) of Sequence Listings
o [ 1 ] page(s) of Abstract
5' 0 A disk containing mcleotide and/or amino acid sequences in a computer readable
i format is attached, The contents of the sequence listing in the application is the
same as the document on the disk. (37 CFR 1.821(f) and MPEP 2422.06)
[X] The name(s) and reaidence addresse(s) of the inventor(s) are set forth on the
'dh:hedlnmlnﬁumnumﬂut. ]
1] MwudedinﬂCFRlAlm(S).mMofpuwdmgthemmoﬂhammn
this time, the applicant identifier is: PNU.
‘This application is being sent by Express Mail under 37 CFR 1.10 and the required
cartificate appears above.
FORM 5P Page 1

5/2799
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O Docket No.: 6234 %

O H

SPECIFIC DEPOSIT ACCOUNT AUTH RIZATION. Please charge nty Depoasit
Account No. 21-0718 in the amount of the total Provisional Application filing fee fora
large entity ($150.00 or such greater or lesser amount as the Commigsioner may require).
Triplicate copies of this sheet are enclosed for this purpose.

The undersigned hereby requests that all correspondence and telephone communications
in connection with this application be directed to the undersigned person at the mailing
address and telephone number shown below.

Respectfully submitted,

L\mv\(. . Date: (= 23— 99

Lucy X. Yang, At
Registration No. 40,259

P ia & Upjol
(!Iutilmllmnllwmnll'ltll:lul'l:yE
301 Henrietta Street
Kalamazoo, Michigan 49001

Telephone No. (616) 833-9536 or (616) 833-9500
Telefax No. (616) 833-8897 or (616) 833-2316

Enclosures:
[X] Patent Application
1) Disk containing Nucleotide and/or Amino Acid Sequence Listing
[X] Hventor Information Sheet

FORM 53P Page 2
5/27/99
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INVENTOR INFORMATION SHEET
Full name of sale or first inventor: David Joha Anderson
Address: 3805 Middicbury Drive
Kalamaroo, Michigan 49006

Citizenship:

Fall name of second inventor:
Address;

FORM 53P
Nz

Great Britain

Jackson B. Hester, Jr.
9219 Bast ML. Avenme

Galesburg, Michigan 49053
USA

Page3
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SULTAM AND SULTONE DERIVED OXAZOLIDINONES

BACKGROUND OF THE INVENTION

The present invention provides sultam and sultons derived oxazolidinones, and
maore specifically, provides compounds of formmls (T) described herein below. These
compounds are useful as antibiotic agents.

The oxazolidinone antibacterial agents are a novel synthetic class of antimicrobials
with potent activity against a number of buman and veterinary pathogens, including gram-
positive acrobic bacteria such as mmltiply-resistant staphylococe] and streptococei, gmm-
negative scrobic bacteria such as H, influenzoe and M. catarrhalis, s well as anaerobic
argsnisms such as bacteroides and clostridia species, acld-fast organisms such as
Mycobacterium tuberculosis and Mycobacterium avium.

INFORMATION DISCLOSURE
Intemational Publication No. WO 97/09328 discloses phenyloxazolidinones having
a C-C bond to 4-8 membered heterocyclic rings useful as antimicrobial agents.
US Patent Number 4,709,026 discloses ketosultams useful as sensitizers or dyes.
J. Org. Chem. 1991, 56, 3549-3556 discloses vinyl sulfonyl esters and amides in the
synthasis of substituted 5-sultams end §-sultones.

SUMMARY OF THE INVENTION
The present invention provides a compound of foroula I:

g

or & pharmaceutically acceptable salt thereof wherein
R'is

(@ §H
() Ci4alkyl, optionally substituted with ane to three F, Cl, OH,
OC(=0)C;-4 alkyl, or OC;~ alkyl,

(¢©) Cyrecycloalkyl,

-l-
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(d  amino,
(6) Cjalkylamino,
® Ci-3 dialkylamino, or
® OC;galkyl;
RlisHorF;
X is O or NR*:
Ris
® H
()  Ciqalkyl, optionally substituted with one to three F, Cl, OH, CN, NHa,
OC(=0)C,)~4 alkyl, or OC;-¢ alkyl.
(©) Csgalkeno,or
(@ CEONR'R%
R* and R are independenily
(@ Heor

(®b)  Ciyalkyl, optionally substituted with ene to three F, Cl, OH, CN, or NH3;
YisOorS;andnisOorl.

In another aspect, the present invention also provides:

a pharmaceutical composition comprising a compound of formula I, ora
pharmaceutically acceptable salt thereof, and a pharmaccutically acceptable excipient (the
composition preferably comprises an effective amount of the compound or salt),

a method of treating or preventing microbial infections in a mammal inchuding skin
and cye infections, comprising edministesing to said mammal in need of such treatment, a
compound of formmla (T) ar a pharmacentically acceptable salt thereof, and

a compound of formmla (I) or a phermaceutically acceptable salt thereof for use in
medical treatment (e.g. the treatment or prevention of a microbial infection), and
are useful for preparing compounds of formnla L

DETAILED DESCRIPTION OF THE INVENTION
The compounds of the present invention are generally named accarding to the
IUPAC or CAS nomenclatnre system. Abbrevistions which sre well known to one of
ordinary skill in the art may be used (e.g. “Ph” for phenyl, ‘Me” for methyl, “Bt” for ethyl,
“b” far hour or hours and “xt” for room temperature).

-2-
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The carbon atom content of various hydrocarbon-containing moicties is indicated by
2 prefix designating the minimum and maximmm number of carbon atoms in the moiety,
ie., the prefix C ¢ indicates a moiety of the intager *i” to the integer “§” carbon atoms,
inclusive. Thus, for example, C,.7alkyl refers to alkyl of one to seven carbon atomas,

Specific and prefegred values listed below for radicals, substituents, and ranges, are
for illustration only; they do not exclude other defined values ar other values within defined
ranges for the radicals and substituents.

Alkyl denotes both straight end branched groups; but reference to an individual
mmuwﬁ'moﬂyuﬂmmmuwmm
such as “isopropyl” being specifically referred to. Speifically, C).galkyl can be metiryl,
ethyl, propyl, isopropyl, butyl, iso-batyl, sec-butyl, pentyl, 3-pentyl, hexyl, heptyl, octyl and
their isomeric forms thereof. Specifically, C;4alkyl can be methryl, ethyi, propyl, isopropyl,
butyl, iso-butyl, sec-butyl, and their isomeric forms thereof.

Alkene denotes both straight and branched groups having at least one douhle bond.
Specifically, Cy.4 alkene cen be allyl, butenyl, pentenyl, hexenyl, heptenyl, octeayl and their
isomeric forms thereof.

Ca. cycloalkyl denotes a cycloalkyl baving three to six carbon atoms. Specifically,
Cs. cycloalkyl can be cyclopropyl, cyelobutyl, cyclopentyl, or cyclohexyl.

Mammal denotes human and other warm blooded animals.

Pharmaceutically acceptable salts denotes thoso salts useful for administering the
sulfats, phosphats, acetate, propicnate, lactste, mesylate, maleate, malate, succinate,
tartrate, citric acid, 2-hydroxyethyl sulfonate, fumarats, methanesulfonic acid salt and ete.

Compounds of the present inveation may be in a form of pharmacentically
scceptable salts.

1t is to be understood that the present invention encompasses any racemic, optically-
active, polymorphic, tautomeric, or stexecisomeric form, or mixture thereof.

A specific value for R! is HL

A specific value for R! is C;.¢ alkyl, optionally substituted with one to three F, Cl,
OH, OC(:=0)C;-4 alkyl, or OCy- alkyl

A specific value for R! is Cy-s cycloalkyl.

3
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A specific value for R is amino, Cy-s alkylamino, C;-3 dialkylamino.
A specific value for R! is OC;-g alkyl.
A preferred valus for R! is methyl.
A specific value for R2is F.
A specific value for X is O.
A specific value for X is NRY; wherein R? is H.
A specific value for X is NRY; wherein R? is Cy.q alkyl, optionally substitated with
one to three F, Cl, OH, CN, NH,, OC(=0)C;~ alkyl, ar OC;-4 alkyl.
A specific value for X is NR?; wherein R® is Cy.q alkene.
A specific valus for X is NR?; wherein R* is C(=0)NR*R?; whercin R* and R’ are
independently H oz Cy.¢ alkyl, optionally substituted with cone to thres F, Cl, OH, CN, ot
NH;; ™~
A preferred value for X is O.
Ancther preferred value for X is NH.
A specific valne for Y is O.
A specific value for Y is S.
A specific valoe forn isOor 1.
A preforred value for n is 1.
Examples of the present invention includes:
0  N-[[(55)-3-[3-fuoro-4-{tetrahydro-1,1-dicido-2-(2-propeayl)-2H-1,2-thiszin4-
yilphenyl}-2-oxo-S-oxazolidinyljmethrylJacetamide,
b)  N-[[(55)-3-[3-filnaro-4-(tetrahydro-1,1-dioxido-2H-1,2-thiazin-4-yl)phenyl}-2-oxo-
S-oxazolidinyl}methyljacetamida,
¢)  NH[(5S)-3-[3-fluoro-4-(tetrahydro-1,1-dioxido-2H-1,2-thiszin-4-yl)phenyl}-2-oxo-
d)  N-{[(58)-3{-finoro-4-(tetrahydro-2-methyl-1,1-diexido-2H-1,2-thiazin-4-
yl)phenyl}-2-oxo-5-oxazolidinyl}methyl]ethancthioamide;,

c) N-{[(5S)-3-[4<(2,2-dioxido-1,2-oxathian-5-yl)-3-fluorophenyl]-2-oxo-3~

oxazolidinyllmethyljethancthioamide, or
f) N-{[(5S)-3-{4-(1,1-dioxido-4-isothiszolidinyl)-3-flnorophenyl]-2-oxo-5-
lidinyljmethyi}ethanethioamid
The following Schemes describe the preparstion of compounds of the present
invention. All of the starting materials are commercially available or prepared by

e
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SR 0 5
procedures described in these schemes of by procedures that would be well known to one of
ordinary skill in arganic chemistry. The varisbles used in the Schemes are as defined above
or a8 in the claims.

The 6-membered ring sultams (p=1, X=NR’, R® is tho same as defined above) may
be prepared as outlined in Scheme 1. Also seo Moatris &7 al., ] ofg, Chem,, 1991, 56, 3549,
Addition of aryl acetic acid ester 2 to vinyl sulfopamide 3 in the presence of base gives
adduct 4. Removal of the protecting groups from 4 with triffucroacetic acid gives 5. Ring
closure of 5 with sodium hydride affords 6 which in tarn may be reduced with sodium
borobrydride-trifinoroacetic acid o give sultam 7. The nitrogen stom of the sultem ring may
be protected with an allyl group to give 8 and the nitro group of 8 subsequently rednced
with sodium borobrydride-cuprous bromids: dimethyl sulfide complex to give amine 9.

Amins 9 can bo protected as a CBZ derivative 10 which in tum can be reacted with
amido epoxide 11 in the presence of base to give oxazolidinons 12. Removal of the N-allyl
group can be cffected with palladium on carbon in the presence of boron trifluoride ctherate
in ethanal to give 13. Thioamide 14 may be prepared by treating amide 13 with Lawesson's
Reagent. Finally, replacement of H with R® using methods known to those skilled in the art
provides compound 18,

The 6-membered ring sultones (n=1, X=0) mxy be prepared analogously to the
sultams and the syntheses are outlined in Scheme JL Addition of methyl arylacetate 2 to
vinyl suifonate in the presence of baso affords addnct 16. Reduction of the ester of 16 with
DIBAL gives alcobol 17 which may be cyclized to sultons 18 in the presence of sodinm
bydride. A similar sequence of steps to those outlined for the sultam in Scheme 1, converts
18 to the sultone oxazolidinones 19.

The preparation of S-membered ring soltam is outlined in Scheme IIL._ Alkylation of
methyl arylacetate 2 with bromomethylsnlfonamids 20 gives the adduct 21, which in the
prosence af base may be cyclized to 22, A similar sequence of steps as outlined in Scheme
1 convests 22 to sultam oxazolidinones 23. See DuPriest at al, ] Med Chem, 1991, 34,
3229 and Morris et al., ] org, Chexn., 1991, 56, 3549.

.s-
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SCHEME II
CO,CH,

SR s age

: g
. ﬁfojo' - @Lqm
AN .
N —-
Tz

wicven,

SCHEME III

i NH,

OpNy
O oy
Oy : 20 OyN n

}
:Dfl.)"to e w&"’-’

2 “'K,uﬂcvcﬂ,

, The compounds and their preparations of the present invention will be better
understood in connection with the following examples, which are intended as an illustration
of and not a limitation wpon the scope of the invention.
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Example 1  Preparation of N-[[(5S)-3-[3-fluoro-4-(tetrabydro-1,1-dioxido-2H-1,2-
thiazin-4-yl)phenyl}-2-oxo-S-oxazolidinyl Jmethyl Jethanethioamide

“f%ﬁo eSO

Step 1 Preparation of methyl .alpha.-{2-[[bis{(4-methoxyphenylymethyljamino]
sulfonyljethyl}-2-fluaro-4-nitrobenzeneacetate

Methyl 2-(2-fluoro-4-nitrophenyl)acctate (25.0 g, 117.4 mmol), vinyl solfonamide
(35.0 g. 100.9 mmol), anhydrous potassiom carbonate (10.0 g, 72.5 mmol) snd 18-crown-6
{2.64 5. 10.0 mmol) axre heated under reflux in toluens (250 mi) for 3 br. After cooling,
ethyl acetate (SO0 ml) and water (300 ml) are added. The organic layer is washed with
brine (200 ml), dried over MgSOy, filtered and evaporated. The resultant ol is
chromatographed over silica gel (1 kg) eluting with 25-50% ethyl acetato-hexane. The titls
compound is obtained as white crystals (45.8 g, 81%) mp 79°.
Step 2 Preparation of methyl .alpha.-[2-(sminosulfonyl)ethyl]-2-fiuoro-4-
nitrobenzeneacetate

Methy! .alpha.~{2-{[bis{(4-methoxyphenyl)methylJamino] sulfomyljethyl]-2-fluaro-
4-nitrobenzeneacetate (41.6 g, 74.3 mmol) is dissolved in methylens chloride (200 ml) snd
triflocroacetic acid (50 ml). The solution is stirred for 2 days thea the solvents evaporated.
The residue is dissolved in ethyl acetate (750 ml) and washed with sodinm bicarbonate
solution (200 mI) and brine (100 mi). After drying (MgSO,), filtmation and svaporation the
title compound is obtained as a solid (20.5 g, 86%) mp 99-101°.
Step 3 Propanition of 4-(2-Fluoro-4-aitrophenyl)dihydro-2H-1,2-thinzin-3(4H)-onse
1,1-dioxide

A 60% sodium hydride oil dispersion (520 mg, 13.0 mmol) is washed with hexane
(3x5 ml) then dry tetrahydrofaran (30 mi) added. To this stirred ice cooled mixture is
added a solution of metiryl .alpha.-[2-(aminosulfonyl)etiryl}-2-fluoro-4-nitrobenzeneacetate
(3.20 g, 10.0 mmol) in dry tetrahydrofuran (30 ml). Afier stirring for 3 br, additional
sodium hydride (300 mg, 7.5 mmol) is added. Methanol (5 ml) is added after an additional
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20 hr and the reaction evaporated to dryness. The residue is pactitioned between 5%
methanol-chloroform (150 ml) and IN<HCI (50 ml), and the brown solid fiitered. This
solid is chromatographed over silica gel (150 g) eluting with S0% acetone-hexane.
Recrystallization from acetone-hexane gaves the title compound as solid. mp 218-219°.
Step 4 Preparation of 4-(2-Fluoro-4-nitrophenyl)tetraliydro-2H-1,2-thiszine 1,1-
dioxide

4-(2-Fluoro-4-nitrophenyl)dibydro-2H-1,2-thizzin-3(4H)-one 1,1-dioxide (2.43 g,
8.44 mmol) and sodium borotrydride (3.83 g, 101.3 mmol) sre placed under nitrogon sand
dry THF (70 ml) addod. To the ice cooled suspension is added trifluoroacetic acid (7.8 ml,
101.3 mmo]) over S min. After stirring for 16 hr additionsl triflucroacetic acid (20.0 ml,
260 mmol) is addded followed by methanol (20 mi). The salution is evaporated and the
residue dissolved in ethy] scetato (150 ml) and washed with sodivm bicarbonate salution
(3x100 ml) and brine (50 ml). Evaporation gives a yellow gum which is chromatographed
ovex silica gel (S0 g) eluting with 1-3% methanol-chloroform. The title compound is
obtained as a gum (1.99 g, 86%): Calcd for CyoH 1 1FN2OS: C,43.79; H, 4.04; N, 1021.
Found: C,43.72; H,407: N, 10.11.
Swep 3 Preparation of 4-(2-flucro-4-nitrophenyl)tetralrydro-2-(2-propenyl)-2H-1,2-
thiaxine 1,1-dioxide

Anhydrons potassium carbonate (3.6 g, 26.1 mymol) is added to a sohution of of 4-(2-
finoro-4-nitrophenyl)tetrmhydro-2H-1,2-thiazine 1,1-dioxide (1.795 g, 6.54 mmal) and allyl
bromide (2.0 ml, 23.1 mmal) in dry acetonitrile (25 ml). The mixture is heated to refiux for
5 min then cooled. After ltration snd evaparation the residue is chromatographed over
silica gel (150 g) elnting with 0-19% methanol-chloroform. The title compound is obtained
as flakes (1.70 g, 83%) mp 121°. L
Step 6 Prepanation of 3-finoro-4-{tetrabydro-1,1-dioxido-2-(2-propenyl)-2H-1,2-
thiszin-4-yilbenzenamine .

4-(2-Fluoro-4-nitrophenyl)tetralrydro-2-(2-propenyl)-2H-1,2-thiarine 1,1-dioxide
(1.303 g, 4.15 mmal) and cuprous bromide: dimethyl sulfide complex (0.855 g, 4.15 mmol)
are stirred at ice temperature in dry THE (30 ml). Sodium borohydride (1.25 g, 33.07
mmol) is added and the mixtare stirred for 20min. Methanol (10 ml) is carefuolly added
over 30 min followed by ammonium chloride solution (50 mi). The mixture is extracted
with methylene chloride (2¢100 ml), washed with water (50 ml) and brine (SO ml), dried
(MgSO,) and evaporated to yicld the produoct as a cream solid (1.178 g, 100%) mp 96°.
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Step 7 Preparation of phenylmethyl [3-fluoro-4-ftetrahydro-1,1-dioxido-2-(2-
propenyl)-2H-1,2-thiazin-4-yl)pheayljcarbamate
3-fluoro4-[tetrahydro-1,1-dioxido-2-(2-propenyl)-2H-1,2-thiazin-4-yi]benzanamine
(1.154 g, 4.06 mmol) is dissolved in THF (15 mJ) to which is added benzy! chloroformate
(765 mg, 4.48 omol) followed by s solution of sodinm bicarbonste (700 mg, 8.33 mmol) in
water (10 ml). After stirring for 2 br most of the THF is evaporated and the residne is
extracted with ethyl acetate (100 ml). After washing with water (25 mI) and brine, the
solution is dried (MgSO,) and evaporated to afford the title compound as white crystals
(1.70 g, 100%) mp 138-140".
Stp8  Prepartion of N-[[(5S)-3-[3-fiuoro-4-{tetrahydro-1,1-dioxido~2-(2-
propenyl)-ZH-12-thiaxin-4-yi}phenyl]-2-0x0-5-oxazolidinyljmethyljacetamide
Phenylmethyl [3-fiuoro-4-[tetrabydro-1,1-dioxido-2-(2-propenyl)-2H-1,2-thiszin-4-
yllphenyljcarbamate (1.70 g, 4.07 mmol) is dissalved in dry THF (18 ml) under nitrogen
and cooled t0 —78°. A 1.6 M solntion of n-buty] lithium (2.7 ml, 4.32 mmal) in hexane is
added and stirred for 1 br. A solution of N-[(2S)oxirnylmethyljacetamide 11 (960 mg,
8.35 mmol) in dry THF (6.5 mI) is added and the stirred mixtore allowed to come to 25°
ovemight. Solvent is evaparated and the residue partitioned between chlorafarm (100 ml)
and smmoninum chlorids salution (50 ml). The organic layer is washed with beine (40 mi),
dried (MgSO,) and evaporated. The residne is chromatographed over silica gel (150 g)
eluting with 2-4% methanol-chloroform to afford the oxazolidinone as a white foem (1.275
g 73%). HRMS(FAB) calcd for m+H = 426.1499; Found: 426.1506.

Example2  Proparation of N-[[(5S)-3-{3-fluoro-4-(tetralrydro-1,1-dioxido-2H-1,2-
thiazin-4-y)phenyl}-2-oxo-5-oxazolidinyljmethyljacetamide

LR,

\"U\cfcﬂa

N-{[(58)-3-[3-Flucro-4-[tetrahydro-1,1-dioxido-2-(2-propenyl)-2H-1,2-thiazin-4-
yliphenyl}-2-axo-5-oxazolidinyl}methyljacetaride (350 mg, 0.82 mmol), 10% palladinm
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oa carbon (500 mg), boron triflucride etherate (179 mg, 1.26 mmol) and absolute ethanol (8
ml) are heated wnder reflux for 5 hr. Upon cooling the suspension is filtered and
evaporated. Chromatography over silica gel (55 g) eluting with 2-6% methanol-chlaroform
affords the title compound us a foam (186 mg, 59%). HRMS(FAB): caled for m+H =
386.1186; Found: 386.1194.

Example 3  Preparation of N-{[(55)-3-[3-fluaro-4-(tetrahydro-1,1-dioxido-2H-1,2-
thinzin-4-yl)phemyl}-2-ox0-5-oxazolidinyl}methyljethanstirioamide
] H
0O
O

‘—’vﬂ\fm-

N-{[(55)-3-{3-Fluoro-4-(tetrabydro-1,1-dioxido-2H-1,2-thiszin-4-yl)phenyl]-
2-0x0-5-oxazolidinyl methyl)acetamide (180 mg, 0.47 mmol), Lawesson’s Reagent (310
mg, 0.77 mmol) end dioxane (10 ml) is heated under reflux for 1 hr. After cooling, the
solvent is evaporated and the residus chromatographed over silica gel (40 g) eluting with 2-
4% methanol-chioroform gives the title compound as a foam (173 mg, 92%).
HRMS(FAB): caled for m+H = 402.0957; Found: 402.0954.

The pharmaceuatical compositions of this invention may be prepared by comhining
tha compounds of formmls I of this invention with a solid or liquid pharmacectically
accoptable carrier and, optionally, with pharmacentically acceptable adjuvants and excipient
powdezs, tablets, dispersible gramules, capsules, cachets and suppositories. A solid carrier
can be at Jeast one substance which may also function as a diluent, flavoring agent,
solubilizer, lubricant, suspending agent, binder, tablet disintegrating agent, snd
talc, sugar, lactose, pectin, dextrin, starch, gelatin, cellnlosic materials, low melting wax,
enmisions. For example, there may be provided solutions of the compounds of this
invention dissolved in water and water-propyiens glycol and water-polyethylens glyeol
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systems, optionally containing suitable conventional coloring agents, flavoring agents,

Preferably, the pharmaceutical composition is provided employing conventional
techmiques in unit dosage form containing effective or appropriate amounts of the active
component, thet is, the compounds of formmla I according to this invention.

The quantity of active component, that is the compound of formula I according to
this invention, in the pharmaceutical composition and unit dosage form thereof may be
varied or adjusted widely depending upon the particulsr application, the potency of the
particular compound and the desired concentration, Generally, the quantity of active
component will range between 0.5% to 90% by weight of the composition.

In therapeutic use for tresting, or combatting, bacterial infections in human and
other warm blooded animals, the compounds or pharmaceutical compositions thereof will
be administered orally, topically, transdermally, and/or parenterally at a dosage to obtain
and maintain a conceniration an emount, or blood-level of active component in the
mammals undergoing treatment which will be antibacterially effective. Generally, such
antibacterially effective amount of dosage of active component will be in the range of about
0.1 to about 100, mare praferably about 3.0 to about 50 mg/kg of body weight/day. It is to
be understood that the dosages may vary depending upon the requirements of the patient,
Also, it is to be understood that the initial dosage administered may be increased beyond the
above upper lovel in arder to rapidly achieve the desired blood-level or the initial dosage
may be smaller than the optimnm and the daily dosags may be progressively increased
during the course of treatment depending on the particular sitnation. ¥ desired, the daily
doso may also be divided into mmitiple doses for administration, e.g., two to four times per

The compounds of formula I according to this invention are also administered
perenterally, i.o., by injection, for exampls, by intravenous injection or by other parenteral
geoerally contain a pharmaceutically acceptable amount of the compound accarding to
formnla I as a soluble sait (acid addition salt or base salt) dissolved in a pharmaceutically
acceptable liquid carrier such as, for cxample, water-for-injection and a buffer to provide a
suitably buffered isotonic solution, for example, having a pH of about 3.5-6. Suitable
buffering apents inchude, for example, trisodium orthophosphate, sodium bicarbopate,

-12-



66h0TF" £LESESTO

6234 O O ﬁé
g3

sodium citrate, N-methylglucamine, L(+)-lysine and L(+)-arginine to name but a few
representative buffering agents. The compounds sccording to formuls I genarally will be
dissolved in the carrier in an amount sufficient to provide a pharmaceutically acceptable
injectable concentration in the range of sbout 1 mg/ml to about 400 mg/mi of salution. The
resulting liquid pharmaceutical composition will be administered so as to obtain the above-
mentioned antibacterially effective amount of dosage. The compounds of formulas I
according to this invention are advantageously administered orally in solid and liquid
dosage forms.

-13-
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We claim:
1. A compound of formula I

08 Ry
o )

o ¥
WL
I
or a pharmaceutically acceptable salt thexeof wherein

R'is B
® H _ '
(b)  Chaalkyl, optionally substitated with onc to tree F, CL, OH,
OC(=0)C,-4 alkyl, or OCy-4 alkyl,
(©) Cygcycloalin,
(@ amino,
() Ci-galkylzmino,
(  Ci-sdialkylamino, or
® OCiqalkyl;
RisHoF;
Xis O or NR%;
R’is
) H
(b)  Ciatlkyl, optionally substituted with one to three F, Cl, OH, CN, NHa,
OC(=0)C;~4 alkyl, or OC;-4 alkyl,
() GCyetlkeno, or
(@ CEONRR®;
R* and R’ are independently
@ Her

(b) Cysalkyl, optionally substituted with one to three F, Cl, OH, CN, or NH3;
YisOorS; and
nisOorl.

2. A compoundof claim 1 wherein R' is methyl.
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A compound of claim 1 wherein Y is oxygen atom
A compound of claim 1 wherein Y is sulfur stom.
A compound of claim 1 wherein R? is fluoro atom.
A componnd of claim 1 wherein X is oxygen stom.
A compound of clatm 1 wherein X is NEL

A compound of claim 1 wherein n is 1.

A compound which is
N-[[(55)-3-{3-fluoro-4-{tetrahydro-1,1-dioxido-2-(2-propenyd)-2H-1,2-thiszin-4-
yilphenyl}-2-axo-S-oxazolidinyl}methyl]acetamide,
N-{[(55)-3-{3-finoro-4-(tetralrydro-1,1-dioxido-2H-1,2-thiazin-4-yi)phenyl]}-2-oxo-
5 gidimyTmethyljacotamid

N-{I(5S)-3-[3-flaoro-4-(tetrahydro- 1,1-dioxido-2H-1,2-thiazin-4-yl)phenyl}-2-ox0-
N-{[(55)-3{-fincro-4-(tetrabydro-2-methyl-1,1-dloxido-2H-1 2-thiazin-4-
yl)pheayl}-2-oxo-5-oxazolidinyl nethyl]ethanethioamide,
N-[[(5S)-3-[4-(2,2-dioxido-1,2-axathian-5-y1)-3-flnorophenyl]-2-oxo0-5-
oxazalidinyl}methyTjethanethioamids, ar
N-[[(5S)-3{4-(1,1-dioxido-4-isothiszolidinyl)-3-fuorophenyl}-2-axo-S-

A method for treating microbisl infections in a memmal which comprises

administering to said mammal in need thereof an effective amount of a compound of
fornmila [ as shown in clsim 1.

11.

‘The method of claim 10 wherein said compound of formnla 1 is administered orally,

parcaterally, transdermally, or topically in a pharmacentical composition.
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12.  The method of claim 10 wherein said compound is adminjistered in an amount of
from about 0.1 to about 100 mg/kg of body weight/day.

13. A method for treating microbial infections of claim 10 wherein the infection is akin
infecti

14. A method for treating microbial infections of claim 10 wherein the infection is cye
infecti

15. A pharmaceutical composition comprising a corupound of formula I as shown in
claim ] and a pharmeceatically scceptahle excipient.
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The present invention provides a compound of formula I
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L
These compounds are useful as antibiotic ageats.
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Radicacién no. 00-83532
Concepto Técriico no 1352 Clasificacién Intemacional de Patentes ~ AB1K 31 / 39//31/4385

Practicado el sxamen de acuerdo a lo establaciio en el Art. 38 de la Declsidn 486 se determind que

esta solicitud de Patents de invencion:

Si[/] NO[] Contiene un resumen de la invencion (Art.26-e).

SI[/] NO[] Contiene el titulo 0 nombre de la invencidn (Art.27-d).

Si[«/] NO[] Contiene la descripcidn de la invencién (Art-26-b).

SI[ 1 NO[] NOESAPLICABLE [ ] Contiene los dibujos necesarios para comprender la invencidn
(Art26-d)

SI[«/] NO[] Contiene una o mas relvindicaciones. (Art.26-c).

SI[ ] NO[] NOESAPLCABLE [v] Han sido desaroliados los procucios y/o procedimientos a partir
de recursos ganéticos 0 de aus productos derivados de los que cualquiera de los Palses
Mismbros es pals de origen. (Art. 26- h).

SI[ ] NO[] NO ES APLICABLE [v]los producios y/o procedimientos han sido obtenidos o
desanroliados a partir de los conocimientos tradicionales de las comunidades Indigenas,
afroamericanas, o locales de los palses miembros, de acuerdo a lo ssiablecido en la
Decisién 381 y sus modificaclones y reglamentaciones vigentes.(Art.26-).

SiI] ] NO[ ] NO ES APLICABLE [/ ]La invencién se refiere & un producio relativo a un material
biolégico. (Art.26-J).

SITX] NOLT 4 prioridad coincide con la materia reivindicada.

$if/] NO[] CUMPLELOSREQUISITOS TECNICOS

OBSERVACIONES Y OTROS: S1[v) NO [ ] ver hojals) anexais)

1. Anexa la copia y traduccion de la solicitud de patente estadinense No. 60/163,158 del 04/11/19989
a partir del folio No. 38

EXAMINADOR TECNICO

202047

Bogota D. C.,Septiembre 12 de 2002

Carrera 13 No. 27-00 Plso 5y 10
Conmutcior: 334 12 21234
Fac 287 31 25 omail: info@sic.gov.co
SantaFe deBogoté&D.C. - Colombla



A
Industria y Comercio

SUPERINTENDENCIA

Folio ?5

2020
Bogota DC

Doctor
JOSE ANTONIO LLOREDA
Apoderado

REFERENCIA:  Radicacién No. 00-83532

Trémite 002
Evento 001
Actuacién 416
Oficlo No. 1839
Follos 001

Tenlendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el expediente
indicado en la referencia, retine los requisitos de forma establecidos en los articulos 26 y 27 de
la Declai6n 488 de la Comision de la Comunidad Andina, y en las demés disposicionos
vigentes sobre la materia, se envia el exiracto de la solicitud a la Oficina de Comunicaciones
para efecto de su publicacién en la Gaceta de Propledad Industrial, conforme lo establece el
articulo 40 de la misma Declslon.

Cd o o7 =
Da:‘opa?;ogoubc.:a}!og | CRCIRI v

Carrera 13 No. 2700 Plso 5y 10
Conmutador: 334 12 21234
Fax: 281 31 25 emxil: info®@sic.gov.co
Santafede Bogot&aD.C - Colombla



