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WO 2008/056335PCT/IB2007/054557 5-HYDROXYMETH -OXAZOL
IN-2-ONE DERIVATIVES The present invention concerns novel chimeric
antibiotics that are obtained from oxazolidinone derivatives linked to a

v nRkaRe:9¢ naphthyridinone via a spacer, pharmaceutical aptibacterial -
compositions containing them and the use of these compounds in the
manufacture of a medicament for the treatment of infections (e.g. bacterial

efocive ASANLEURAl) BT UAR GRS Tale N SEB L T et

among others Gram-positive aerobic bacteria, Gram-negative bacteria,
anaerobic organisms and acid-fast organisms The intensive use of

antipigtie-ham exarted @:selective VRIHRPAN RIBRRHE @B 10 obtained from
microorganisms to produce genetically based resistance mechanisms.

MSaEH HRaaTCIAE SHH"8d clB Eo it mid BERKE P e RABRT AL AR bl &nfracer,
ofresistancedexaioprent bysaieatingnslaw:growih siuatians fafe use of these
pathogenic microbes, e.g. in artificial joints, and by supporting lang:teim

e e R e AR b el e, (e =
abeinoreasimgaiambertotstraimsiefiStaphylocotcuscaucefis, Streptoobedusgents

pa@w@aﬁm%r%aggygpﬁ@&ﬁ&%%&@% Foian Ael N05R,MAN . oehers
sources of infections, are becoming mutl-dra resistant anét eréfore =

FREUIPRHO HPORSIBIC to reatamSi1cqpise o Baastasr luinshonerangd acid-
NQW SVeR ¥ancomycm resistant; - S. pneuznoniac is becoming
resistant to penicillin, quinolone and even to new 20macrolides; -
Epierageasel e aumelone and yancomygm,resistant and Bractams were
lever efficacious againsIH ese strains. - Furthér ﬁ%\?\y%rﬁ‘e?é’ﬁﬁ%%}rbéﬁﬁ%’ﬁ%e on
likecAsineobactersppucr ©ndiffidile pwhick hstvecheeniselaoted\ituiing medicine
t DY Wi ur - LISE iniotics.. oming:a.real s
o AL o LS b B00Bi0BR A e Sbgy s dgegapment b
AHEHIGE, FA SO RnTERS thater e dhesiRg persrientiafeetonScireionts, and by
ingreasingli,being:receonrizedas causative,agenthorsafactors;ofsevere
chronic diseases like peptic ulcers or heart diseases. In a chimeric

IpIseule fyo.of Mmore molecules that exist sepgrately in their native state,

are joined ‘togefﬁér%o forma Slﬁg1e en%lty':(l.e”": Woleclle Iﬁ’éﬁr’ﬁf thes avrews

d%@m@{fﬂgfn@timm@ﬁfan @ftiwcocrrsmuiem mote afbmmmm udaesu\gm@sei nemajor
tyoantibiotigs that.haye @\éﬁ%ﬁ@(grﬁnﬂmﬁg%@é@&ﬁ@&ﬁ%&&?@? ARKED: i not

have been reported in the literature (e.g. journal al Antimicrobia
CREMSHeraMFTL994), 33, 197-200). Many of them are however such that
the two antibjotic parts are_ 10 released after biological activation (e.g.
e%t?gf%@‘t&rJﬁa‘%5@3@@}mgzra&m%vea%@?@ﬁgm}baqw‘%
DISchemisRI2aPIsClimetic MAlRauIes ALDN. a2 Selhd M0 QP M e
targets have been more seltdom reported’ For example, o o ¢ even 1o mew
aragoiidisionequinolone hybrids have been reported as useful antimicrobial
agents effective against a variety of multi-drug resistant pathogens (WO
031655969 WEDIBILLAS i IW@%@M@@@@M@V@@M%& never
afc WV 20D ERR8 kufauther, synthesis and biological evaluation of
these hybrids (Bioorg. & Med. Chem. (2003), li. 2313-2319) and the

iﬁﬂHﬁ&CGeg\f %@%ﬁﬂg%égﬁg&"s Ol%h%L%E‘et}ﬁg‘c%?eﬁ'aépa"t%'t}f'”d? Ecezfle, ‘hich have

structure-actwﬂy_?el‘étio’ﬁship_|nt e oxazolidi.none-quinolone’series have
ARe vekstrepbrted (B Wibdhe erentistus20os) P8 4.229-42338) Ml real
these-servatives conain a
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204-aminomethyl-oxazolidinone rest as part of the oxazolidinone
pharmacophore. It has now been surprisingly found that the chimeric
derivatives of formula 1 as defined hereafter are particularly effective

vantimisahial agents that show effective against a variety of ppati;cedg 4557
resistant bacteria. 3 Thus, in one aspect there is provided compounds of

formula | wherein R1 represents OH, OPO3H2 or OCORS5; R2 represents

IT, OH or OPO3H2; A represents N or CIR6; R3 represents H or fluorine;

R2 isliltiqC 1CRpatkyl wrscyeloatkyiuR beig dhesrasitdecofas natlnatiypsingly being
ogeugring. aming, acid. 9fIie snantiomer ofa naturally. ogeurring ami uic picers

acid or of climethylaminoglycine; R6 represents H, alkoxy or halogen; a
NSt d5&ieFto salts (in particular pharmaceutically acceptable salts) of
compounds of formula I. In another aspect, there is provided as a
medicament, adempowndofiiormmlel dasdefinedi aboyer0fa in their native state

pﬂ%‘rm %Ceegu“%%!;!%g%cct%pti%blne Saalgirllq re%}cfitiltrﬁ} yﬁtcanz?’)glgéuﬁlgp %%t\,[ﬁp%erﬁés desired
provided a pharmaceutical composition containing, as active principle, a

commpisuatitpbfedmilds e definsdnabovweor a pharmaceutically acceptable
salt thereof, and at least one therapeutically inert excipient. In still another

aspestuthesg is-pravideddbauseplasompeuseratforautasl #s.definedve been
bave, or ofgfph‘armace,uti alliy acceptable salt t ereof,‘.fo-‘r\t‘he, ) .
AR ERAR S S A e R TSR St (R BRbertBr St esteagherary

baéteriaBmfeetiang). Many of them are however such that the two antibiotic parts are
released after biological activation (e.g. central ester cleavage, beta-lactam cleavage),
Chemically and biochermically stable chimeric molecules that bind, as such, in fwo
different targets have been more seldom reported. For example, oxazolidinone-
quinolone hybrids have been reported as uscful antimicrobial agents effective against &
variety of muiti-drug resistant pathogens (WO 03/032962, WO 03/031443 and
WO 2004/096221, WO 2005/023801 and WO 2003/058888). Further, synthesis and
biological evaluation of these hvbrids (Bivorg. & Med. Chem. (2603), 11, 2313-2319)
and the influence of the central spacer on the antibacterial activity in the structure-
activity relationship in the oxazolidinone-quinolone series have also been reporied
(Bioorg, Med. Chem. Lerr. (2003), 13, 4229-4233). All these derivatives contain a

4-aminomethyl-oxazolidinone rest as part of the oxazolidinone pharmacophore.

It has now been surprisingly found that the chimeric derivatives of formula I as defined
hereafter are particularly effective antimicrobial agents that show effective against a

variety of multi-drug resistant bacteria.



3a In a further aspect, there is provided a compound of formula | as
defined above, or a pharmaceutically acceptable salt thereof, for the
prevention or treatment of bacterial infections. The compounds of formula
| may contain one or more stereogenic or asymmetric centers, such as
one or more asymmetric carbon atoms. The compounds of formula | may
thus be present as mixtures of stereisomers or preferably as pure
stereoisomers. Mixtures of stereoisomers may be separated in a manner
ThikDWHI0 3RS T8RR skilled in the, Ao The fallewinganaragraphs provide
definitions of the various chemical moieties for the compounds according
to the ingention and arerintended to apply uniformly throughout the
specifigation and clairgs unless an otherwise exp&@ssly set out definition
prev a broager orparrower definition. WO

20D8/0568 054557 specifiepkatherwise, the term
a}lkﬁd"\(wﬁether sed glone oripn combinatio refeturat straig%t
NOr branched chain alkyl group contiing 1 t9'6 cavgon atgms, and
\ preferably | to 3 carbon atoms. Repre ive examples
Rihclude, but are not limited to, methyl, ethyl, propyl, iso-pr
iso-butyl, 5 see-butyl, tert-butyl, n-pentyl, neopentyl, iso-penty
and iso-hexyl. The term "(CI-C)alkyl" (x being an integer)tefers to a
saturated straight or branched chain alkyl group containing | to x carbon
atoms. The term "alkoxy" refers to a saturated straight or branched chain
alkoxy group, containing 1 to 6 carbon atoms, and preferably 1 to 3
whggtbon atoms. Representative 10 examples of alkoxy groups include, but
R! l%bqegggtgr@iggq)%mg%y}(ﬁghpxy, propoxy, iso-propoxy, n-butoxy,
__, iso-butoxy, sec-butoxy, tert-butoxy or n-hexyloxy. The term
R” eorenialkoy? tx BEMgTan integer) refers to a straight or branched chain
A r@HKENMEQER CRNtaining | to x carbon atoms.  The term "halogen’ refers
, to fluorine, chlorine, bromine or iodine, and preferably to 15 fluorine or
R ﬁﬂ@ﬁ%?ﬁ%@ﬂ‘i‘%cloalkyr, used alone or in combination, refers to a
R* satuaed gyelict kydresatren moiety containing 3 to 6 carbon atoms and
< preferably 3 to 5 carbon atoms. Representatjve mples of cycloalkyl
R Bk BUPAFR RoPTrRERRa Ay SIngh D ByBISERy @ Macurally
occ2OWhemihdsavidtte pfldat Rbyiattieosidoe of an amino acid, it is meant
RS th%esQXt%%t @?O-C%g)h@lki)%th_eaﬁgrresponding amino acid. The term
' r%armaceuﬁca )3/( accepﬁ%é salts" refers to non-toxic, inorganic or
n isdiganic acid and/or base addition salts. Reference can be made to "Salt
selection for basic drugs”, Int. J. Phann. (1986). 33, 201-217. 25Unless
andyjeed ! Fe AR eI PBRETHES g Yelrreratd e pa iR cb 4 persra s Rtimenet [
value "X" refers in the current application to an interval extefndinq from X
In 4P 285 LITOIKAERIAIEOS B HCHTHEPERETR NP 8 MhOnterpafa | as defined
aboRstendipgatiamestriNys&é4pabX taXKdpusb% of X. In the particular case
of temperatures, the term "about" placed before a temperature "Y" refers
In jrthachoaentpepplidationsteayidie reaplextendimicflonotip@sition containing, as

active principle, a compound of formula 1 as defined above or a pharmaceutically

acceptable salt thereof, and at least one therapeutically inert excipient.

In stifl another aspect, there is provided the use of a compound of formula | as defined
above, or of a pharmaceutically acceptable salt thereof, for the manufacture of a

medicament intended for the prevention or treatment of bacterial infections.



30temperature Y minus 10C to Y plus 10C, and preferably to an interval
extending from WO 2008/056335PCT/IB2007/054557 Y minus 5C to Y
plus 5C; besides, roomtemperature shall mean in the current patent
application 25C. In particular, the invention relates to compounds of
formula | that are also compounds of formula icr wherein RI represents
OH. OP031-12 or OCORYS5; represents H, OH or OPO3H2; A represents N

In 9r&Re: a%sa'ctem@%e@tgrﬂuméaea %Qﬁﬂd&ﬂreﬁ%ﬁqﬁh (GsQ@3)indayhesve, or a
cycloalky 5 is the reS|dTe turally occurring amino acid (in

rhapRafEtiiPthe 1658 61 Al5) RS e r‘Es tPFPGPHRLAY; SHETRCH brpReterial

infamdria salts (in articular pharmaceutically acceptable salts) of compounds
of form ICE According to a first main embodiment of this invention, the

ThEQSRQIRS SF Agrmila h%rfc%&{?é}r%% %ﬂsrn%r&{%&&&f%%%‘é;?ﬁ{%% centers,

hereafter referred to as "compounds of formula 15
such as one or more asymmetric carbon atoms. The compounds of formula i may thus be

present as mixtures of stereoisomers or preferably as pure stereoisomers. Mixtures of

stereoisomers may be separated in a manner known to a person skilled in the art.

The following paragraphs provide definitions of the various chemical moieties for the
compounds according to the invention and are intended to apply uniformiy throughout
the specification and claims unless an otherwise expressly set out definition provides a

broader or narrower definition.
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WO 20081056335PCT/IB2007/054557 6- According to one particular
variant of the first main embodiment, the compounds of formula Is will be
such that they have the following stereochemistry: 15 According to

wanaiharsyaydant of the first main embodiment, the compounds of fpspyka 1<~
will be such that they have the followmg1 stereochemistry: According to a.

second main embodiment of this invention, the compounds of formula |

al:@isgtchﬂmiﬁmlsnhoﬁum eampetinadswitl behbereatied reftarred to asmbination)
e N 10 W DO e L 200 ORI SB L & crnon
ccoraing to a fur in‘emb |men Q//eﬁﬂ r? fhe comﬁoun%l CTa o

feifuka will be&ﬁm‘bﬂwthht@hé)cmmls@m@nmmt@ﬁ%rmafaﬂ Bxvetiedgin croups
Refepresants.H or Qlin A JEPLESROES | 1 ;15 o R JE S&g]éﬁ‘ ;{P“ N8hutyl,

R4 represents H, C -C3) aIkyI or cycfoa r‘epre
e s oferi-butyl. n-pentyl, neopentyl, n()~pemyl n-hexyl and iso- bcxyl he term

HC-Cyalkyl” (x being an integer) refers to a saturated straight or branched chain alkyl

group contairing | to x carbon atoms.

The term “alkoxy™ refers to a saturated straight or branched chain alkoxy group,
containing 1 to & carbon atoms, and preferably | to 3 carbon atoms. Representative
exampies of alkexy groups include, but are not limited to, methoxy, cthoxy, propoxy,
ISo-propoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy or s-hexyloxy. The term
“(C-Cyalkoxy™ (x being an integer) refers to a straight or branched chain alkoxy group

contaming ! to x carbon atoms.

The term “halogen™ refers to fluorine, chlorine, bromine or iodine, and preferably to

fluorine or chiorine.

The term “cycloalky!”, used alone or in combination, refers to a saturated cvelic
hydrocarbon moiety contamning 3 to 6 carbon atoms and preferably 3 to 3 carbon atoms.
Representative  examples of cycloallyl groups include, but are not limited to,

cyclopropy! and cyclopentyl.

When it is writien that R is the residue of an amino acid, it is meant thereby that

R°-COOH is the corresponding amino acid,

The term "pharmaceutically acceptable salts” refers to non-toxic, inorganic or organic
acid and/or base addition salts. Reference can be made to "Salt selection for basic

drugs", Int. .. Pharm. (1986), 33, 201-217.

Unless used regarding temperatures, the term “about” placed before a numerical value
“X7 refers in the current application to an interval exiending from X minus 10% of X to
X phus 10% of X, and preferably to an interval extending from X minus 5% of X to X
ptus 3% of X. In the particular case of temperatures, the term “about” placed before 2
temperature “Y" refers in the current application to an interval extending from the

temperature Y minus 10°C to Y plus 10°C, and preferably to an interval extending from
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10 According to yet another main embodiment of this invention, the
compounds of formula | will be such that they are also compounds of

formula hay; TPDG wherein " Rl represents OH and R2 represents
WPz Rt represents OPO3H2 or OCORSand R2 represeits, .- (4 <~

or OPO3H2I WO 2008/1156335PCT/82007/054557 A represents N or

CR6; R3 represents fluorine; 121 represents El, (Ci1-C3) alkyl or

cycioliyF°R 20 sytheskesidus:ofiasnaibiatbh Lot gAMNe.a Rahe current patent
re;egr sents ];k{pcr alkoxy; and n is 0 or 1. (in particular the residue of Ala):
ACBOIt |trllﬁgntb”a particular embodiment of this invention, the compounds of
formula | will be such that A represents N.  According to another
plriétliarlemBedipnenior tistinventomotie somisounbisicha0formistacbwitbunds
bsr sich that A represents CR6. In such case, R6 will preferably represent

H or alkoxy (and in particular H or methoxy). According to an important

variant of tiisention e compounds of formula | will be

wherein

R' represents OH, OPO<H, or OCOR®;

R? represents H, OH or OPO:H,:

A represents N or CRY,

R” represents fluorine;

R* represents H, (C,-Cs) alkyi or cycloalkyl;

R” is the residue of a naturally occurring amino acid (in particular the residue of Ala);
R’ represents H or alkoxy; and

nisforl;

and to salts (in particular pharmaceutically acceptable salts} of compounds of formuia

Ieg.

According to a first main embodiment of this invention, the compounds of formula | are
such that n 18 €. Such compounds will be hercafier referred to as “compounds of

formuia 157,
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such that Rl is OH.  According to another important variant of us

invention,the compounds of formula 15will be such that R/ is OPO3H2 or

OCORs. According to yet another important variant of this invention, the
vE®Rpgkgss of formula Twill be such that R2 is H. Accordingdoyglanothgk-

important variant of this invention, the compounds of formula | will be such

that R2 is OH. 20According to a further important variant of this invention,

the compounds of formula | will be such that R2 is OP0311). Preferably,

thecenring acidresidtieRB issuchahétcREi-COOHMepresentsthenattmadunds of

aming sl alabhtNR). RLstRiedcompeunds aliomuliaare also those

wherein at least one of the folio 10- characteristics is present: A

represents ©€R6; Gl). Rl represents OH or OPO3H2; G/1 R2 represents H

or OH; W 2008/056335PCT/1B20117/054557 G. R§ represents

Sr alkoxy (and préferal Iy H or nahoy
re

l;esents H or OH;
R

ISI

According to another variant of the first main embodiment, the compounds of formula

Is will be such that they have the following stercochemistry:

O F

G

i52

According to a second main embodiment of this invention, the compounds of formula |

are such that n 1s 1. Such compounds will be hereafter referred to as “compounds of

formula 1”7,
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R3 represents fluorine; 10Ri represents cycloalkyl. Even more preferred
compounds of formula are those wherein at least one of the following
characteristics is present: nis 0; A represents CR6, R6 representing H or
whelionysk3G R’ represents OH; R2 represents H or OH ang-notablyz.<x-
OH); R3represents fluorine; R4 represents (C3-05)eycloalkyl (and in
particular cyclopropyl The following compounds of formula are particularly
preferred: 20- 1 -cyclopropyl1-6-fluoro-7 -
1ActoRbfgcdros4ufthe- Eﬂhmbbﬂdiethyﬂ{? @Ksoimx@ﬁ;@iid ihe-Bydaplds of formula |
e&gwg@gﬁy&]ﬂ }Q;(,d,[{}%x{x Blg&gg 36!{ Q-1 A -dihydro-quinol in e3
-carboxylic acid: - T -cyclopropy Iﬁjuoro- - 14 1 -fl
uoro-44R)-5-hydroxymethyl-2-oxo-oxazoli din3-y1)-ph
enoxymethy1]-piperidin- J¢4-oxo- 1 .4-dihydro- qumollqc -3-carboxylic acid:

15-1 propylA-fluggo-7- 14-
[2-flugro-44 yi-2- -0XQ lidin-
3y|)- engxymet droxy-piperigin- I-y -4-0x¢ /
,8Maphthyridine-3-car oxyllc acid, 2008/05563 #2007 54557O
0- 744- R A— -

4-RR)-54(S)-2-arnino-propionyloxyrnetliyl1-2-oxo-oxazolidi 3 OH
0- /

Rt

Ip

wherein
R’ represents H or OH;

A represents N or CRY

R* represents fluorine;

R” represents H, (C,-Cs) alkyl or evcloaliyl,
RY represents H or alkoxy; and

nisOor i,

According to yet another main embodiment of this invention, the compounds of

formula I will be such that they are algo compounds of formuls Irpg

o/<
L/N ] - [(CH.]
o \”'//\_/N
[
Irp
wherein

Rt represents (H and R* represents OPOsH;, or R represents OPG:H; or OCOR" and
R* represents H, OH or OPO:H;;
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ph enoxymethyl }
-4-hydroxy-piperidin-1-y11-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydroinc-3-c
arboxyl c acid; | -cyclopropyl-6-fluoro-7-
vihble:lihora-4-((R)-2-oxo-5-phosphortooxymethy)- PCT/IBI007/054557
50xazo|idin-3-yD-phenoxymethyl1-4-h_¥C!roxy-piperidin- [-4-0x0- 1
.4-dihydro- quinolinc-3-carboxylic acid: 1-cyclopropyl-6-fluoro-7-
{(RyspdhuoroA-((R)-5-hydroxymethy1-2-oxo-oxazolidin- 3-y1
I-phenoxymethyll-3-hydroxy-pyrrolidin-1 -yll -4-oxo-1,4-dihydro-quinol
KRR 10

1R yrelopsapy HAfluoro afif(5)-3s1d 2 fhyaro-4-((R)-5-hydroxymethyl-2-0x0-0
Xaz | h eth li-3- h drox rroll di I 4 -0X0-1

4& d?ﬁydkrgcgﬁl%r]?()) ?ne%{%&% )?ﬁl:c}ggi% g ncc}illc [gro;gyf%l%or o- -“ cof Alay
) Razfiaesresd (R Bhydrotymethy1-2-ox0-oxazo[idin-  3-y11- phenox
yingthy}-8-hydroxy-pyrrotidin-I-yll -8-mothoxy-4-oxo-1.4-dihydro-
15quino|inc -3- carboxylic acid; | -cyclopropyl-6-fluoro-7-

{ % flutoro -44 RZLé qi) meth fl -0x0-o0xazoli dm-3

B S B b BHS PO TOIRL LI e thb G Ay of formule I
,Mﬂ]bychmﬁpdm%egﬂ«s@nbdmyhc aC|d 1-cyclopropy1-6-fluoro-7-
{(1?)-342-fl uoro-4-((R)-5-hydroxymeth y1-2-oxo-oxazolldin-

203-yidmphenoxmethyl-pyralidifnddiment of this invention, the compounds of
¥II( -4-0X0- 1 4- dlhydro -ollil101ine-3-carboxylic acid;

TR FOBNAL26-TIB 27 (BT RIAT R SR AL(RYB Felr Sy ribthiterako TeREe sent
zalighinB-ykd) (phe nopymeathy iy reliditinlyy 11-4-oxo-1,4-dibydro-quinolinc-3

-carboxylic acid: -

1,5,%89@9&% dAa: i % fﬁ(RfLe Y DS W 2R Ot be
pyrro

_BiehetribRy-#-8%b-1,4-dihydro-quinolinc- 253 -carboxylic acid; 1

oxazolidin3-yl)-phenoxymet

-cyclopropy1-6-fluoro-7-

(Bp4ddluar QTM&E%)?&EM@XVM@&% 2rioX@-eh@ie, the compounds of formula |
lidin3-y1)- I yrr J-yll -8- rnethoxy -4-0x0-1,4-d
|hyg§6¥c?%fﬁgr Ogca?%ox;%lp %c}: %ﬁ

¢ aci - 1-cyclopropy1-6-fluoro-7-{
442-fluoro-44(R)-5-hydroxymethy1-2-oxo-oxazolidin- 303-y1)-ph
e’?qmﬁﬁ@ghﬂj}’ﬁ Fﬂﬁ@ﬁﬁhowm‘gﬁffp‘éﬁﬁiﬁt pfy]_m invention, the compounds of

-frox@=l 4o diydrQiaminatinic s

According to yet another important variant of this invention, the compounds of

formula I will be such that R” is OH.

According to a further important variant of this invention, the compounds of formuia I

will be such that R? is OPOsH,.

. . . 5, 3 .
Preferably, the amino acid residue R is such that R™-COGH represents a natural amino

acid (notahly Ala).

Preferred compounds of formula T are aiso those wherein at least one of the following
characteristics is present:

% A represents CR®;

g R represents OH or OPO:H;,

s

g R* represents H or OH:



s
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3-carboxylic acid; - | -ethy1-6-fluoro-7- {
442-fluoro-44(R)-5-hydroxyrnethyl-2-oxo-oxazolidin-3-y1)-
phenoxymethyll-piperidin- | -y1 -4-oxo0-1.4-dihydro-quinolinc-3-carboxylic
RS inaW4e; 2008/056335PCT/182007/054557 -- - PCT/AB2007/054557
744-14-[(R)-54(5)-2-amino-propionylo>gémethyl)-2-oxo-oxazolidin-3-y1]-2-f|
uorophenoxymethyl -piperidin-I-y | )-1-cyclopropy1-6-fl
uorord-exe-dkAsdihyere-quinol i ne3-carboxylic acid; -
6-fluoro-7-{4-{2-fluoro-44(R)-5-hydroxymethy1-7-oxo-oxazolidin-3-y11-
Sghétioxyraetity 1J-4hydioxypipeddityl-y1;
--4-0x0-1.4-dihydro-quinoline-3-carboxylic acid: 6-fluoro-7-
AdflgererAd( Bongshydroxy methyl -2:ax0:0azeidin-3r Y s RRe of the following
enoxymethylk4-hydroxy-pi peridin-1 -yl -4-oxo-1 ,4-dihydro-{ | .81naphthy
dTRE3 LBV 10as well as salts thereof (and in particular
p‘,@ar;}mgﬁ_eutically acceptable salts thereof), Chimeric derivatives of
formula I'are suitable for the use as medicaments, particularly as
aptimicghial. agepts gin auman medicing but alsin veternary medicine in
the treatment of species like pigs, ruminants, horses, dogs, cats and
poultty-Lhissgrewgrivatives of founula | according to the present
invention are also useful for 15 the manufacture of a medicament for the
treatiientofdnfedtionsHnotably bacterial infections or protozoal infections)
and disorders related to infections (notably disorders related to bacterial
infectioRsrerappilotorsal infections). The compounds according to this
invention are particularly active against bacteria and bacteria-like
ofgdniSisS PRy W tHetefore particularly suitable in human, as well as in
10 animals, for the prophylaxis and chemotherapy of local and systemic
infectionscauseddy diegeupathdgénsals welkagicdisordersinefateddoone of the
il jons.comprising pneumonia, otitis media, sinusitis,
E?(ﬁéiﬂ%%gﬁﬁ%ﬁ it%?%’rfgéh}%é%%é?ditis related to infection by Streptococcus
preymantae, Haemophilus influenzae, Horaxella catarrhalls,
Staphylococcus alllCUS, Enterococcus faecalis, E. ,faecium, E.
casselibaviiss25:S, BpidauniginSi baamabaicus, or Peptostreptococcus
spp.; Pharyngitis, rheumatic fever, and glomerulonephritis related to
irffedtiontoysStrefifdrcoccus pyogenes, Groups C and G streptococci,
Corynebacterium diphtheriae, or Acanobacilhts haemolyticutn; respiratory
tiacinfeRiery 8l afedd tnfeetiéhlb PRiycoplasma pneumoniae,
Legionella pneumophila, Streptococcus pneumoniae, Haemophilus

irHutnSBE B ChidRRdia
< R’ represents (Ci-Cs)eyeloalkyl {and in particular cyclopropyi}.
The following compounds of formula I are particularly preferred:

- I-cyclopropyl-6-fluore-7- {4-[2-fluoro-4-({ R)-5-hydroxymethyl-2-oxo-0xazolidin-
3-yl)-phenoxymethyl]-4-hydroxy-piperidin- -yl }-4-oxo-1.4-dihydro-quinoline-
3-carboxylic acid:

- I-cyclopropyl-6-fluoro-7-{4-[2-fluoro-4-((R}-5-hydroxymethyl-2-oxo-oxazolidin-
3-yh-phenoxymethyt]-piperidin-1-yl} -4-0x0-1,4-dihvdro-quinoline-3-carboxylic acid:
- I-cyclopropyl-6-fluoro-7-{4-[2-fluoro-4-((R)-5-hydroxymethyl-2-oxo-oxazolidin-
3-yD-phenoxymethy!]-4-hydroxy-piperidin-1-yl} -4-ox0-1,4-dihydro-

[1.8]naphthyridine-3-carboxylic acid,
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30 pneumoniae; blood and tissue infections, including endocarditis and
osteomyelitis, caused by S. aureus, S. haemolyncus, E. faecalis, E.
,faecium, E. durans, including strains resistant to known antibacterials

wvehh@ss43ud not limited to, beta-lactams, WO 2008/056335I%g,}',l[m"gmﬂ557

B2007/054557 -- vancomycin, aminog_lyfgt_)sid.es, gumolones,
chloramphenicol, tetracyclines and macrolides; uncomplicated skin and
softtissug(infections andiRbsepssescandpruarremkiaverdedated -2 - fuoro-
infection b Stap lococcus aureus, coagulase-negative staphylococci
e P G Ry G SBBRB B By bgBeb i ro-
Streptocodetstagalactae; Streptococcal groups C-F (minute colony
streptococci), virad ans streptoepcel, Corvnehacieriuni, P
e S e e B eensymetoy
uhicemplisated adwronyinafy trachinfsctions rafhteth 16 iffestidndbyihydro-
SiaRbUlececesAYRUS; £oagulase-negative staphylococcal species, or
Emerococcus spp.; urethritis and cervicitis; sexually transmitted diseases

refafed RS AR ORI Chikdfytia traermadS 10 dEsmBphiTie Yuereyizolidin-
Trepppemaspallishmz-Wreaplasma Haealyticum. gr Neiserria-gonaishaeae;
t%zdn isq ses related to infection by S. aureus (food poisoning and toxic
sHGE Cs”flhl S ), or Groups A, B, and C streptococci ulcers related to
infectionbyHelictibactar gylori sysiemic-feRyite isyhoromesetated-toazolidin-

infection by Borrelia recurrentis; Lyme. disease, related to infection by
o D S e hg Gy B e to

iﬁfé@ﬂ@ﬁ}t}iﬁ@ﬁtémydia trachotnatis, Neisseria gonorrhoeae, S. aureus, S.
RNELIRINAGy Bs RARASHES pH iRiluenzae. ok Listeria s HTegﬂ_{ﬁ_Sﬁ%l!Qg)tf&eudin-

Mycobacterium avizan complex (MAC) disease rélated to infection by

RyBob eI VMU MG Ry copaRkSHihtricetimne mrclichdiksdised
kys Myeebacigriym tubergulosis, Al. leprae, Al. paratuberczdosis, Al.

k?sas'i, or A(i(c elonej; gastrognteritis related to ir]fe(:tiongt;?7 .
o -ﬁ%ﬁﬁ%gef At TAtE Sl TIOtET A Fal ey ISR Byo <o -oxazolidin-
Gtyprosposidiuntisgp3-odantogenioinfection relateddo;infesiion Hyiviridans
streptpeoccl, persistent.cough related to infection by Borderella pertus,cis;
gas gangrene related to infection by Clostridium perfringens or Bactero
idésspipnrard-atilerosclelosis ¢ dhrdiovaSdtaridiseaseealptédao-oxazolidin-
'@@51%1%’\&7{9@&8 Tt ro%ﬁi{?)é'%ﬁ*%QJ&H@MG&M?&HH&‘Q&E%@&-carboxyzic acid;

Compounds of formu aﬂaccorglng to the present’invention are further o
usefFIBFRY pheparErion of @ metikdmerit forthedreatmeht bf ipfectiorelidio-
that pre meeiated By Racieria sueh asik: qoll.dflehsielirRnermeniss:and a.id;
other ?terobg.cggéact—;ﬂae?, A |z§t§bapter§%%p.h Ster]othrophom)onas L
malts PR NS SRR Me r‘ﬁh‘ér idliS U BReTHS 36 CRHEUS A agigro-oxazolidin-
GOlymbbactenieih:sppyRropionibacte iumacmesant Daierid; e spmdn
qc_igii}t_&r;{ !%omé)g,unds of formula | according to the present invention are
furtﬁer'u eful for the preparation of a medicament for the treatment of
infectidnprthat-aré ymedialéd)-Byl Cibstricktnii difficileirow@ethyl-2-oxo-oxazolidin-
3008/00335R Gl E L3004 T ¢ 13,5 Gompaunds afformula e
qccordlngl.to the présent invention are further useful to treat protozoa
iffeEhBRg Eatis8d by Plasmodium malaria, Plasmodium lelciparum,
E@?&%RJ@%B@@}@@ﬂib%%nﬁwmﬁcgﬁﬁﬁwdmﬁm@ﬁh Bgﬁgmﬁbwgﬁ@%&%m%_
eishmania spp. e preceding lists of pathogens are to be interpretec
rﬁéﬁ%‘l‘i}“ﬁ%ﬂé%g)}g%ﬁék “#?Bﬂf’i’ﬁ%"%&)’S’é@efi‘ﬁ%ﬁiﬂgé’%“s%%ﬂ“éé“uﬂﬂﬁp(ﬁﬁéﬂ§i“0“m"'
Bactéwalinfections can also be treated in other species like pigs,
rumipants,-horses, dags, cats and,poultry. Therefore, the compounds o
foirou gl t1(§(§{r11~1 %gﬁﬁpﬁa msg%%rﬁtﬁé@%gc%é’g%ﬁén%%ﬁ g can "8“5%%%1%??#5
preparativthoflemedicarmheht; lamcbar e siitabte gfondhecprevertion opcid;
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10treatment of bacterial infections (notably those caused by the
pathogens mentioned in the lists above). The compounds of formula 1 and
their pharmaceutically acceptable salts can be used as medicaments, e.g.

wh Wgfayngsef pharmaceutical compositions for enteral or pakghtak»ag7/0s4557
administration. 15The production of the pharmaceutical compositions can

be effected in a manner which will be familiar to any person skilled in the
ary(seefqrexample Matkdaihsos Eeitah-Pharmaceutiaab Rpformuation . -

and Formulation, 1HS Health Group, En ;!f od, CO, USA, 2001: .
SRRIBH PLb SEENLS G PrCIRR BT RETHAEy SO, Eeap-auinoline
Philatelphia ££allege of Pharmacy and Science) by bringing the described

co 20-offormul t.their pharn tically acceptable, salts,
& é‘l‘ﬁ&éhﬂgﬁﬁ-c? uﬁunr@—'ﬂ?{k - %r%%%ét . é}%?y—c)ﬁo—(yxruzgcgi%n—a«vi -

optionally in combination with other peutically va substances,
inferyateriicdl-ddmihistranioa form togetherawith-slivahteqnomitoxics frertylic
therapeutically compatible solid or liquid carrier materials and, if desired,

usual phaimaceutical adjuvants. Another aspect of the invention

cotrEIE -4 1iiethdlr for the freatmerarsihivitectisnoseedsrding the
ashministratian toithedpatiepiefiaipharmaceutioadly: active B MRUPLOK & dine-
compound. agc%rding to formula | or of a pharmaceutically acceptable salt
tﬁécraeggf)ﬁ%b%é%lver, the compounds of formula | may also be used for

cleaning PUIRIRER. 2 A eMQve Rathodenic migkohes.and bagteria from, )
surgical instruments or to make a room  or an arta as ptic. For such
purposes, the compounds of formula | could be contained in 30a solution
JIr B EH AT TR RIRTE [0 S BEE3EP CF/ s 250 PrgsAG S P s, g ticularly
ARYareferenteatoa e pochel formidad 15,216, 1D QidrRIXT isctodhe: in the
understood.as referring also to a salt lﬁgspeciiﬁ):lgy a gh,arzpac utically
acceptabl®’ sBity 8t &“CompoliRd B toritia*, WE 1525 18¢ R BFiPDG
respectively, as appropriate and expedient. Besides, any preferences
ifclicatad foFitE «orapouRtLLof ferpidies I Wiretiee foihensompoutsugiul for
themsaehves,salts theraofiGamposgitions crntaining, e ComRAURLS AL SelSerial
thereof, uses of the compounds or salts thereof, etc.) apply nutraris ,
rGFSHERS (& SENFSENESSHASMEE ALErdRE CBMpbIM LSSt pY, dhgrders
aempountsceffaicndaistbecompawats pifarmula 155, the compounds

of formula 16, the compounds of formula ID and the compounds of

f?ﬁ@g@nlﬁgﬁnds according to this invention are particularly active against bacteria and
bacteria-like organisms. They are therefore particularty suitable in human, as well as in
animals, for the prophylaxis and chemotherapy of local and systemic infections caused
by these pathogens as well as disorders related to bacterial infections comprising
pneumonia, otitis media, sinusitis, bronchitis, tonsiliitis, and mastoiditis related to
mfection by Stepiococcus  pneumoniae,  Hoemophilus  influenzae, Moraxella
catarrhalis, Staphviococcus aureus, Enterococcus faecalis, E. faccium, E. casselifiavus,
S epidermidis, S. haemolyticus, or Peptostreptococcus spp., pharyngitis, rheumatic
fever, and glomerulonephritis related to infection by Streprococcus pvogenes, Groups C
and & streptococer, Corynebacterium diphtheriae, or Actinobacillus haemolyticum,
respiratory tract infections related to infection by Mvcoplasma pneumoniae, Legionella
preuwmophila, Streptococcus pneumonice, Haemophilus influenzae, or Chiamvdia
pneumoniae; blood and tissue Infections, mcluding endocarditis and osteomyelitis,
caused by S. awreus, §. haemolvticus, E. faecalis, E. faecium. E. durans, including

strains resistant t¢ known antibacterials such as, but not limited to, beta-lactams,
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10According to the invention,he compounds of formula | can be prepared
by the process described hereafter. Preparation of the compounds of
formula | Abbreviations- The following abbreviations are used

“tgrgMg)a%g;he specification and the examples: lSAcOHacetE; ﬁ&ﬁiamm 4557

AD-mix al ,4-bis( dihydroqg'’ ne)phthatazllpe K3Fe(C:N)6, K2C,03 and
K20s04 2E120 AD-mix 31,4-bis(dihydroqu dine)phthalaK3Fe(CN)6,
K2GQdasd, KaaﬁeégzﬁaQ&@AlQﬁ@hbﬂlmeécar@mayi@ﬂh@ﬁﬂéspust&a%r@m&yl and

bromi e Boctert- b earbon OK _potassjum terf-hutylate
BRI oAy CaTBS iﬁy 1BR01, s 5%6%&?9&6 46Tt kAR and puctpere

DS Mdichlieromettianen- 45 Saphviococcus aureus, coagulase-negative staphylococct
{ie., S epidermidis, S. haemolviicus, etc)y, Swrepiococcus pyogenes, Streptococcus
agalactiae, Streptococcal groups C-F  (minute colony streptococci), viridans
streptococct, Corvaebacterium minutissimum, Clostridium spp., or Bartonella henselae,
uncomplicated acute urinary tract infections related to infection by Staphviccoccus
aureus, coagulase-negative staphylococceal species, or Enteracoccus spp., urethritis and
cervicitis; sexually fransmitted diseases related to infection by Chlamydia trachomatis,
Haemophilus ducrevi, Treponema pallidum, Ureaplasma wrealvticum, or Neiserria
gonorrhveae; toxin diseases related to infection by S gurens (food poisoning and toxic
shock syndrome), or Groups A, B, and C streptococct: ulcers related to infection by
Helicobacter pvlori; systemic febrile syndromes related to infection by Borrelia
recurrentis, Lyme disease related to infection by Borrelia burgdorfert, conjunctivitis,
keratitis. and dacrocystitis related to infection by Chlamvdia trachomatis, Neisseria
gonorrhoeae, S. aureus, S. preumoniae, S. pyogenes, H. influenzae, or Listeria spp.,
disseminated Mvcobacterium avium complex (MAC) discase related to infection by
Mycobacterium  avium, or Mycobacterium  intracellulare; infections caused by
Mycobacterium  tuberculosis, M. leprae, M. paratuberculosis, M. kansasii, or M.
chelonei; gastroenteritis related to infection by Campwviobacter jejuni: intestinal
protozoa related to infection by Cryprosporidivm spp., odontogenic infection related to
infection by viridans streptococei; persistent cough related to infection by Bordetelia
pertussis; gas gangrene related to infection by Closwridium perfiingens or Bacieroides
spp.. and atherosclerosis or cardiovascular disease related to mfection by Helicobacter

pylori or Chlamyvdia preumoniae.

Compounds of formula I according to the present invention arc further useful for the
preparation of a medicament for the treatment of infections that arc mediated by
bacteria such as E. coli, Klebsiello pneumonice and other Entcrobacteriaceae,
Acinerobacter spp., Stenothrophomonas maltophilia, Neisseria meningitidis, Bacillus
cereus, Bacillus  anthracis, Corynebacterium  spp., Propionibacterium acnes and
bacteroide spp. In addition, compounds of formula T according to the present invention
are further useful for the preparation of a medicament for the treatment of infections

that are mediated by Closaridium difficile.
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DIADdiisopropyl azodicarboxylate DIPEAN,A1-diisopropylethylamine
DMAdimethylacetamide DMAP4-dimethylaminopyridine 5
DMFN,N-dirnethylformamidc DMSOdimethylsulfoxide EAethyl acetate

WPk tdimethylaminopropyl)-3-ethylcarbodiin de hydrochIo,r,léiﬁmzﬂem5 4557

ESIElectron Spray lonisation | Oether p{ql_ZOdiethyI ether PCflash
chromatography hour Hexn-hexane MeCNacctonitrile

15MfzBAInetarailaroperkenzaic itk MeOHmethanehMaMasser useful to treat
Srﬁ_gctrosico‘;;)%elglt%(l)lllﬂcggggc{n g;etp%%% IVIPN- othylp}grrollcunone i

tozoa wm  malarid,  Plasmodium  falciparum.,

Toxoplasma gondii, Pnewmocystis carinii, Trypanosoma brucei and Leishmania spp.

“he preceding lists of pathogens are to be interpreted mercly as examples and in no way

4§ limiting.

As well as in humans, bacterial infections can also be treated in other species like pigs,

ruminants, horses, dogs, cats and poultry.

Therefore, the compounds of formula I or their pharmaceutically acceptable salts can be
used for the preparation of a medicament, and are suitable, for the prevention or
reatment of bacterial infections (notably those caused by the pathogens mentioned in

the lists above}.

The compounds of formuia [ and their pharmaceutically acceptable salts can be used as
medicaments, e.g. in the form of pharmaceutical compositions for enteral or parental

administration,

The production of the pharmaceutical compositions can be effected in a manner which
will be familiar to any person skilled in the art (see for example Mark Gibson, Editor,
Pharmaceutical Preformulation and Formulation, THS Heaith Group, Englewood, CO,
USA, 2001, Remington, The Science and Practice of Pharmacy, 20th Edition,
Philadelphia College of Pharmacy and Scicnee) by bringing the described compounds
of formula I or their pharmacecutically acceptable salts, optionally in combination with
other therapeutically valuable substances, into a galenical admunistration form together
with suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier

materials and, if desired, usual pharmacecutical adjuvants.

Another aspect of the mvention concerns a method for the treatment of an infection
comprising the administration to the patient of a pharmaceutically active amount of a

compound according to formula I or of a pharmaceutically acceptabie salt thereof,

Moreover, the compounds of formula | may also be used for cleaning purposes, e.g. to
remove pathogenic microbes and bacteria from surgical instruments or to make a room
or an area aseptic. For such purposes, the compounds of formula 1 could be contained in

a solution or m a spray formulation.
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20org.organic Pd/C or Pd(OH)2/C palladium or dihydroxypalladium on
charcoal PPIn;triphenylphosphine rtroom temperature sat.saturated
25Si02silica gel TBDMSCEtert-butyldimethylsilyl chloride

wWaEAethytiaminc TEAtrifluoroacetic acid THEtetrahydrofuran, MG o0z 45+
2008/1156335PCT/182007/054557 - 1 g TMSCltrimethylstlyt chloride

General preparation routes. The novel compounds of formula | can be

manufatiuied {0 acearganceswibrthepresent inventiony SaksaactingthiSod as

C%P@QHQ g]_&,(‘-g {fg gggilta ( %%]f)ecially a pharmaceutically acceptabie salt) of a compound of
formula 1. 151, Isa, Is, Ipy or Ipnc respectively, as appropriate and expedient. Besides, any
preferences ndicated for the compounds of formula I (whether for the compounds
themselves, salts thereof, compositions containing the compounds or salts thereof, uses
of the compounds or salts thercof, cte.) apply muwraris mutandis to compounds of
formula Icg, the compounds of formula L, the compounds of formula Is, the

compounds of formula Isy, the compounds of formuta Is, the compounds of formuia 1,

and the compounds of formula Ipne.

According to the invention, the compounds of formula I can be prepared by the process

described hereafter,

Preparation of the compounds of formula |

Abbreviations:

The following abbreviations arc used throughout the specification and the examples;

AcOH acetic acid

AD-mix ¢ 1 4-bis(dihydroguining)phthalazine, KaFe(TCNYs, KCO= and
K20504.2H,0

AD-mix 8 L 4-bis(dibydroguinidine)phthalazine, KaFe(CUN);, KoCO. and
Ko0sG4.2H,O

Alloc allvloxvcarbonyl

aq. aqueous

BnBr benzyi bromide

Boc rert-butoxycarbonyl

-BuOK potassium fert-butylate

Chz benzyloxvcarbonyl

DBU 1.&-diazabicyclo[5.4.0jundec-7-ene

DCM dichloromethanc
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with a compound of formula 11 111 wherein n, A. R' and R4 are as
defined in formula 1 and ft." is (C1-C3)alkylsulfonyl (e.g. methylsulfony1l),
trifluoromethyisulthnyl or arylsulfonyl (e.g. phenyl- or p-tolyl-sulfonyl) and

wR2isGELOELH, or R2 and R." together form a bond (i.e. R2

WF;IQZZQ{%#Z:%SS?

form, together with the carbon atoms that carry them, an epoxide ring),
preferably between about 10C and | 00C (more preferably between about
40C.and 80C), in thedpresense olan-imesganie base such as K2CO3 or an
organic base such as TEA in an organic solvent (e.g. DME); Or WO
20887056335PCT/18700%/0588%7 lethyiapirsacting a compound of formula
I}éh}j\ﬁwherein nis a%d‘?é’}ﬂ%&!@mf%%‘@ma | and R2 is H or OH, with a
compound of formula Y,

DMAP
PMF
DMSO
EA

EDC

ES}

ether or En(
FC

h

Hex
MeCN
MCPBA
MeOH
MS
Na(OMe
NMP

org.

Pd/C or PA{OHY/C
PPhy

rt

sat.

5104
TBDMSC]
TEA

TFA

THF

4-dimethylaminopyridine

N N-dimethylformamide
dimethyisulfoxide

cthyl acetate
I-{dimethvlammopropvi}-3-ethylcarbodiimide hvdrochloride
Electron Spray lonisation
diethyi ether

flash chromatography

hour

n-hexaneg

acctonitiile
meta-chloroperbenzoic acid
methanoi

Mags Spectroscopy

sodium methylate
N-methylpyrrolidinone

organic

palladium or dihvdroxypalladium on charcoal
triphenylphosphine

room temperature

saturated

silica gel
rert-putyidimethylsiiyl chloride
tricthylamine

triftuoroacetic acid

tetrahydrefuran
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V wherein A, 123 and R4 are as defined in formula I, Y is halogen and R8
is hydrogen, BE2 or B(OCHO)( I-C4)alkyl)"), (C1-05)alkyl (e.g. methyl,
ethyl, n-propyl, isopropyl or ter-butyl), allyl, ary1-(Cl-05)alkyl (e.g. benzyl,

wRinifkelenzyi or pmethoxybenzyl), tri-(C1-05)alkylsilyi (e.g. t@@ﬁ?@ﬂﬁa%s%m

tert-butyldimethylsilyl1) or diary1-(Ci- OS)glkyIsilyt (e.q.
tert-butytdiphenylsilyl), preferably between about 10C and 100C, more
prefexably between apeniAGangh B0fEin the presence of 10an organic

base, such as TEA or D1PEA, in an organic solvent, e.g. NMP; or c)
converting a compound of formula | wherein Rl is OH into a compound of
féranalal wiversiiRI IR O3H2 or OCORS5, R5 being the residue of a

naturally occurring amino acid, of the enantiomer of a naturally occurring
aninaceit-emebledigreihviamnineglyeingin¥Worred in accordance with the present
2008/056335PCT/1132007/054557 d) converting a compound of formula

Hg T8 Wherein Rl is Opel (PC' being a protecting group for an alcohol
fW%Q@Iﬁ%@c@M@ and e R3,R4 and A have the same meaning as in
formula 1, |nto a compound of formula | wherein R2 is 0P01112 and
subsequently removing the protecting group PC', examples of suitable
protecting groups PC' being allcyisilyl
trimethylsilyt, tert-butyldimethylsigl

summarized in Protecti roupsi-Ko ek, P
conyertuug a compoun of foula Vi wo =
2008/056335PCT/1132007/054557 - 19 i

|eme (1994)), or 10e)

with a compound of formula HI

OH

I
wherein n, A, R” and R" are as defined in formula 1 and R’ is (C,-Cxalkylsulfonyl
(e.g. methyisulfonyl}, wifluoromethylsulfony! or arvisulfony! (e.g. phenvl- or
p-tolyl-sulfony!) and R” is OH or H, or R” and R’ together form & bond (i.e. R? and
OR’ form, together with the carbon atoms that carry them, an epoxide ring),
preferably between about 10°C and 100°C (more preferably between about 40°C
and 80°C), n the presence of an norganic base such as K.COx or an organic base

such as TEA in an organic solvent (c.g. DMF);

or
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wherein R9 is (C1-05)alkyl (e.g methyl, ethyl, n-propyl, Lvo-propy! or
ren-butyl), ry1-(CI-05)alkyl (e.g. benzyl, p-nitrobenzyl or
p-rnethoxybenzyl), allyl,

wi& Bdsimethylsilylortert-butyldimethylsilyl)or diary1-(CL-C,5)alkylsibi66:9y<z-
tert-butyldiphenylsilyl) and n, A, RIl, R2,.R3 and R4 are 5 as defined in
formula | into the corresponding_ compound of formula | by hydrolysis,
saponification or hydrogenolysis (e.g. as reviewed in Protecting groups,
KocienskigR. dariTiRiendes (1894)): Concerning the above process, the
following should be noted:  C regarding variant a), the compound of

formula 1l could also be replaced by an ester 1Other2eoECLg

a compound

of formula HIE |HE wherei /n A. R2, R R4 an e Eﬁs efined in

formula Ill and RI represents ™ allyl gr arydalkyt, in whith case HH ester

deprotection step would follow tire-r€action -

hE po formula

11113 with the co o rmula‘l{general methods to perform the
ester deprotection step have been reviewed in Protecting 15groups,
Kocienski,Theme (1994)): regarding variant a), the compound of formula Il
could also be replaced by a sityl ether thereof i.e. a compound of formula
llpo WO 2008/056335PCT/1132007/054557 - 20 - wherein PG2
repredenits: a silyd dsfotetimépyrolp! fordai’ alddholdhction such as a

¢

or

with a compound of formula V

o ©
NN o—R®
Y | P N |

L

v

wherein A, R® and R* are as defined in formula 1, Y is halogen and R" is hydrogen,
BF; or B(OC(=0}C-Caalkyl)y, (Ci-Cslalkyl (e.g. methyl, ethyl, n-propyl, iso-
propyl or rert-butyl), allyl, arvi-{C,-Cs)alky! (e.g. benzyl, p-nitrobenzyl or p-
methoxybenzyl), tri-(C,-Csjalkylsilyl (e.¢. trimethylsity]l or ferr-butyldimethylsilyl)
or diaryl-(Ci-Cs)alkylsilyl {e.g. rerr-butyldiphenylsilyl), preferably between about
10°C and 100°C, more preferably between about 40°C and 80°C in the presence of

an organic base, such as TEA or DIPEA, in an organic solvent, ¢.g. NMP;

converting a compound of formula I wherein R' is OH into & compound of formuta I
. 1. 5 5 . . .

wherein R is OPOsH; or OCOR”, R” being the residue of a naturally occurring

amino acid, of the enantiomer of a naturally occurring amino acid or of

dimethylaminoglycine;
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tri-(C 1)allcylsilyl(c.a.trimethylsilylortert-butyldimethylsi lyl )or
diary1-(C[-05)alkyls (e.g tert-butyldiphenylsilyl), in which case a
deprotection step would follow the reaction of the compound of formula

wid 1084 Hwith the compound of formula MK; (general methodg-to,perform, . .,
such reactions have been reviewed in_l?gc_)tecting groups, Kocienski, P.J.,
Thicmc (1994)), it being understood that when R2 is H, the coupling
between compound of formula 111,6 and the compound of formula Il or
1411 Hosanratsozbepeefordnedamndddér Mitsunobu conditions as described in
Synthesis 119811. 1, 1-28, and notably conditions wherein the 10reaction
is carried out in the presencerof WAD and PPh3, regarding variant bi, the
compound of/formula IV cowfd also be replaced by a compound of formula
TVp whgreithn and RZ aresgs defined in fain ula IV andPG2 represents a
protectirjg group-for.&
diarylalk¥sily ¥ group's
tert-kiityldiphenyisily1);

regarding variant b), when Rs is not El, an additional ester deprotection
step is 20 required (general methods to pgrform such reactions have been
reviewed in Protecting groups, Kocienski, P.J., Thieme (1994)), except for
the casesiwhergit g iz Fa Al BOCHEANC LEGAalkyl)2 where N&:on), w7 is
hydrolysis takes, place already during the ac[ch work-up; regarding
varié?%tﬁ‘}?h‘é Borfipsifid: drfstiia R PR ARSI RIISIOM 8kl baepiaestpynd of
a cofppeund offelnula i wherein Rlis QR araR2isH a1 .QR indhich, group
case, (%NO 2008/05 ?335rP§:T/|_B2097/054557Da[1 gd_ditional ester ,
deprotectioRStep 4 PRETIS & R EHE RSB ode (B8R RIS B T hrbHEyisilyvt
haveibepn reviewedimPrbiécting MilipsyKoaienskilP. by Tibietne, (1994))iisily!
C,onsEmnoaianis £ andl o). campounds ol pUiB LURIER BT b
K2 is OPGSTAS Can be obtained by deprotection S he comespohding?ve been
compeunaszahay S tdingrzR2s, BPOIOR) 2 dnd/ReiscdllyPéibenzyl
(according to the nature of R, various methods for deprotcction may be
uged as reviewed in Protecting Groups, Kocienski p., Thieme (1994), like
for example catalytic hydrogenation over a noble catalyst such as

lladiun SIS Wi Ohydrgbromic acid in a solvent such as
%O%S%é%r%%ggggﬁgl i&épé%éﬁ]p}%tﬁq%s of formula | wherein PH is OCOR2
can be obtained for example by reaction of compounds of forpnula 1¢
wherein R1 is OH or compounds of formula VI wherein R1 is|{OH ang R2

is H or OH with dimethylaminoglycine or a N-pRro 0 oR?
followed by 15 deprotection of the amino group under standard ¢onditions
known to one skilled in the art (an additionat-est rotestion step being

required in the ease of a fleaction Wnd of”formul%Vl).
o R4

22

e, C%n
el

Vi
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The compounds of formula I obtained according to the abovementioned
general preparation methods may then, if desired, be converted into their
salts, and notably into 20their pharmaceutically acceptable salts. Resides,
wihangyessiee compounds of formula | are obtained in the fogpOfanixWEEs:~
of enantiorners, the enantiomers can bg separated using methods known
to one skilled in the art (e.g. by formation and separation of diastereomeric

saltssorchyrcRiomatographyy byver anchiral, stationany:-phasel-Wheneverthauryl),
compounds of formula | are obtained in 25the form of mixtyres of ,

s BPATRcHS HLy sy S5 Ardt i) ik AL Bt 7(C
silicd gelighvidyhatogfaphy, HPLCtayidigrystallization:techmigides=tMAG1 v1) or
2008/006335PC; 11054557 - 22 - Preparation. of the various: a,.
synﬁgg%g?rﬁ?ﬁg{%éf%@%é’pgfg%)ﬁ#ﬁ ' hg%%?g@u&ﬁ of dr?hﬂl% Illlﬁrﬁg dR-are
compotiitnet foraiaaii carbbeolstanieen by ﬁyﬁr@qmétﬂfﬁmm'ﬁnummlysi&
VIL Mbnigvgsa aebl %@l&%&y@ﬁm‘@m mnt%&%gg L%&&t@? €08 nski,

) an

K
in a solvent such as MeéOH or AcOEt between 0C Corby
hydrofy s8R Presehce of a solution of 1:Mr in water or AcOH between

0C and 80C in a solvent such as AcOH. Preparation of the compounds of
féirnutenitigthe dempounds . of fdimutanl danldé prepared as summarized

Scheme | hereafter. R3
< regarding variant a), the compound of formula 11T could also be replaced by an ester

thereof, i.e. a compound of formula ITlg

R2 [C%"ﬁz]m

RT“‘““"O'

Hip
wherein n, A, R%, R", R* and R” are as defined in formula III and R represents
alkyl, allyl or arylalkyl, in which case an ester deprotection step would follow the
reaction of the compound of formula Iy with the compound of formula 1T (general
methods to perform the ester deprotection step have been reviewed m Protecting
groups, Kocienski, P.J., Thieme (1994));
% regarding variant a}, the compound of formula 11 could alsc be replaced by a silyl

cther thereof, 1.¢. a compound of formula Hpg

O

PG O

LN

f
O

Hpe
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VIIIIA: ItH Scheme | In Scheme I, R8 is H, alkyl, allyl or arylalkyl, and the
other symbols are as before. 10Compounds of formula llls wherein R2 is
H or OH, R7 is SO2R11, RI' being alkyl, trifluoromethyl or aryl like phenyl

W Rdohkk-ake obtained (Scheme 1) from compounds of formptarH 007/054557

wherein R7 is H by reaction with the corresponding sulfonyl chlorides in
presence of an organic base such as TEA in a solvent such as DCM or
THEhetweerG10Gaasd0Cs Gomprunds effermallAcars ipranRamdsiyn as »
reactionCof he.co P unds 1Sof formula V. with the piperidines of formula

VIII itﬁi_ti]é"[gt %*gﬁ’g%‘gr an{g.l%anig%g viify  or  zert-butyldimethylsilyl)  or
2008/a66385PCi1g2007/054 867 huR3isiheh ds [TEA O HWBIBEAbetwegfotection
40C and 100C | s}o# ent such as. THE, DME or NMP. If Rs js benzyt, . _
the éaér}%ahx?ﬁg a%i&%f ormu gu[ s @ffgeegg%gaogggo?dir%xflouls?tafnﬁdg?%‘ﬁ: with the
procedtpesrdscdeseribd incPiotestingngioulssiokaoienskinFl g deienigave been

(1994), (894 W@%%&%ﬁﬁ&%@o%ﬁ! PGB THS compay Q%g%g)t%&ﬂ% Ld}xderstood

whereinR2 and R7 to%ether orm a bond, i.e. the compounds of formula
1110"Eahte greparét Bicintraniblechiar sycikatipraf teé compbuns ond the

formiglapiswherainR 2 is1Qk i the nreseRce: af AR-argaitc BasE:(®d conditions
TEA) or.an '&'Borgani se (e.g. KiCO: or an alkali mcthylatc such as

b
NaOMe“6F A Hlk4li ﬁ%f G8'SHERAS Naty’ 10 Bfeparatisncspiigons whercin the
compoundsi offormdle:t\in The compaurtdsi afffarm@arlV can be prepared
as summarized in Scheme 2 hereatfter.
< regarding variant b), the compound of formula 'V could aiso be replaced by a

compound of formula IV,

.
PG—O0 l\/ "
\\\\\\\“..

Ve

wherein n and R” are as defined in formula IV and PG’ represents a protecting group
for an alcoho! function (e.g. an alkylsity! or diarylalkylsilyl group such as
trimethylisilyl, fere-butyldimethylsilyl or rerr-butyldiphenyisilyl), in which case the
appropriate deprotection step would follow the reaction of the compound of
- formula IV with the compound of formula V (general methods to perform such

reactions have been reviewed in Protecting groups, Kocienski, P.1., Thieme (1994));

< regarding variant b), when R {s not H, an additional ester deprotection step 18
required (general methods to perform such reactions have been reviewed in
Protecting groups, Kocienski, P.J., Thieme (1994)), except for the cases wherein R
18 BF; or B(OC(=0)C,-Cyjalkyl), where the hydrolysis takes place already during

the acidic work-up;

% regarding variant ¢), the compound of formula T wherein R' is OF can be replaced

by a compound of formula VI wherein R' is OH and R? is H or OH, in which casc
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1?R2 [CHAT\ O--\NH N IV Scheme 2 WO
20118/056335PCT/182007/054557 (e.g. Hoc), benzyloxycarbonyl (e.g.
Cbz), Alloc or benzyl. General methods to perform such
wRiolRgHep/deprotection sequences of secondary nitrogen atQns Bave. - <<~
been reviewed in Protecting groups, Kagcienski, P.J., Thieme (1994). The
compounds of formula X wherein R.- isTOH are obtained by reacting a
compeungi®ind fesmulaiiovtna camppownd R fommma Xnwhesein, eithelm such
R2 is OH and R7 is SO2R11, R1' being alkyl, trifluoromethyt or aryl like
phed§T B BRORIT BF R 2 X &Y oy eiRe o fir WPoonaCieptixide): shigme (1994):
egoggleﬁcarlnﬁt;enobt inG da%‘lrg) 1.compounds of formula IX, wherein R2 is
oH and R7'is SORII pon treatment with either an organic base such as
TEA, pyridine orBBLIGr enfinorganicbase Such BS 1GIC0:Hincarsotvatined by
such as TIE, 30:eiherigr DEWbeineansff and G, £omRauAds of: 2 s

foimula X, wherein R2 is H are obtained by reacting a compound o

formula Il with@PEBRPOLRY 6f ForehilIar 1) TNeratioRis BAgRepre of R, various
Compounds of{arladriase.eithen semmerncially;available {8 otccting Groups,
compounds of formula IX wherein PG3= Hoc, n = 0 and R2 and‘RY form{ .
an epoxide or WHeTBTH PG3 = toc  Hfand RS = RiFe OPf) o fHERE agatalytic
explained latehairod&SAlternativelysdompaynds:of formlilaiXecan Belrolysis with
obtained by reaction of the compound of formulg Il with compounds of
formula 1X whes o B s RINGonB0 Sbadiohs repar b bt the
compounds oftOmrpiudy Cofpouhds efformull sWhERH R8sk aldived for
nalogen are COMMAIP R ANAIACLE (B aamPAYRNRT SR R RO or
cyclopropyl and A = CH, CF or COMe, or R3= .

compounds of formula VI wherein R’ is OH and R” is H or OH with

dimethyiaminogiycine or a N-protected amine acid followed by
deprotection of the amino group under standard conditions known to one
skilled in the art (an additional ester deprotection step being reguired

the case of a reaction with a compound of formula VI,

The compounds of formula [ obtained according to the abovementioned gencral
preparation methods may then, if desired, be converied into their salts, and notably into

their pharmaceutically acceptable salts.

Besides, whenever the compounds of formula I are obtained in the form of mixtures of
enantiomers, the enantiomers can be separated using methods known to one skilled in
the art {e.g. by formation and separation of diastcreomeric salts or by chromatography
over a chiral stationary phasc). Whenever the compounds of formula [ are obtained in
the form of mixtures of diasteromers they may be separated by an appropriate

combination of silica gel chromatography, HPLC and crystaliization techniques.
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70 F, R4 = Etand A =CH or CF, or R3=F, R4 = cyclopropyl and A = N).
Compounds of formula V wherein R8 is BE, or H({OC(=0)(Ci-C4)alkyl), are
obtained from compounds of formula V wherein R8 is H according to WO
waS4998;Rreparation of the compounds of formula VI The compoynds.of .
formula VI can be obtained by coupling,compounds of formula IV or,
alternatively, compounds of formula IVpas previously defined with
compounds of formula V as previously defined except that le" represents
(Gf: | thyl, N~ l,:iso-propy! or tert-butyl),
a%%%%()j%é%é)ﬁﬁ%?%% qéﬁé&%ﬂ%@%&%&%r p-methoxybenzyl). allyl,
tri-f-05)alkylsilyl (e.<2. trimethylsilyl or tertbutyldimethylsilyl) or
HARPHECos g e e derBitidiphenykily1), under the 30same
conditions as those described for the reaction of the compounds of
formuertvo Wi 2008/05 6B35RC THEBROOTF05455%r 260 withtheund VI
compounds of formula V. If the compounds of folnula IVp are used, the
deprotection step can be carriedgout after the goupling reggtion.

compounds offormula VIII Gomp S
commercially avail&ble. 1R2- F)or obtaired:-by deprotection of compounds
of formula IX (R2= OH and R7- HI, for example by treatment of the

corresponding Boc protected compoundgiwith TEA or by hydrogenation of
the corresponding Cbz protected compounds over Pd/C. 10 Preparation of

thesompaunds.atifoumula Do dihaisempoynds.of frmuadX 6an Bsivent such es

%eé_)ared from the niethylidene derivatives of formula X1 as summarized
[

EndfsEH ﬁéréﬁ%ﬁbeﬁ%%%ﬁ?& and 40°C or by hvdrotysis of in presence of a

sobution of HBr in water or AcOH between 0°C and 80°C m 2 solvent such as AcOH.
Preparation of the compounds of formuia IIT

The compounds of formula HI can be prepared as summarized in Scheme 1 hereafter.

VI

Ilg: R = 80,0

Scheme 1
in Scheme [, R® is FL, alkyl, allyl or arylalkyl, and the other gymbols are as before.

Compounds of formula ITig wherein R” is H or OH, R’ is SO,RY, R being alkyl,
trifluoromethyl or aryi like phenyl or p-toty! are obtained (Scheme 1) from compounds
of formula 111, wherein R” is H by reaction with the corresponding sulfony! chlorides in
presence of an organic base such as TEA in a solvent such as DCM or THF between
-10°C and 50°C. Compounds of formula HiT, are prepared by reaction of the compounds

of formula V with the piperidines of formula VIII in the presence of an organic base
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= SO, Scheme 3 The compounds of formula IXh, i.e. the compounds of
formula IX wherein R2 is H or OH and R7 is SO2R11. are prepared from
the corresponding compounds of formula EXa 15 wherein R7 is H using

wihegamemethods used for the conversion of compounds ofsfopmuiahsgss-

into compounds of formula Ills. Compoynds of formula IXa either are
commercially available (R2=H) or are obtained from the known
negthydidene derivetiveseffesmubacXbie these whereinshrdand BE= DMF or

I..Bog or benzyloxycarhonyl - see EP.241206 apnd EP 550025, or .
O i P e AL b1 OB o WHIA hrd cURTABH g orins
eithetaby pswiidin:tetrodice:cadaly Zedteishdihydroxylaticanek by iis 7hieme (1994)

V) i sion (S ess dihydroxylation using AD-mix a or f3) as
%ﬂ@g‘ﬁf’%@{ﬁ%@éﬁﬁ/@foc (1988), 110, 1968 (R2= OH). WO
201M/056335PCT/1132007/054557 - 26 .- Compounds of formula IX.c, i.e.
tHECSRIBBUYS SF oI X WHEREHTRS aitf RY tégether fofm & Bowd: < the
(epaxisie) aseoRtamat gither by intramolecular ring closure of
compounds of formula 1X") with an inorganic base such as K2CO3 or NaH
or an organic base such as TEA or MU; or by epoxidation of the
methyfidene double bond with a peracid such as MCPBA. Alternatively,

compounds of formula IX¢‘¢Ziraiso be

corresponding oxo detivatives (copmnefci

Cbz or Boc) with trimethylsiyfox (

MeCN between 20 and 100C (as described in¥-Am. CheWSoc. (1965),

87. 1353-1364 and 10Tetrahedron Lett. (198%), 28, 1877-1878). The

following examples further illustrate the preparation of the

pharmacologically active compounds ofithe invention but do not limit the

scope thereof. EXAMPLES All temperatures are stated in C. All analytical

and prepasativer i RhGninvestigations:a0nls aen-chisalphasesanala 1ilg whercin
rformed ysing PP-C18 based columns. Analytical HPLC investigations, .

e SOHBIMES B T HAITE Lt URES it ey QR AREBI 3% i K2CO:

and=3BanimregrctivelyssUnlesscothenwisel stated!thevalusstndicated

for MS correspond to the main peaks (Mlii)i with a variation of 37- 0.5

L}'ﬁ}i%d,tbwBjiﬁj@@&ﬁl}%&%@@}%?&@%@@ts J are given in Hz. 20Standard

work-up procedure: After dilution in the appropriate org. solvent (see

cATesponding Example (X0, Ine org, phase iz separated and seauentally.

washed with water-and bring. In GASe of reaction performedin a water

soluble sglvent (e.g. MeOH, THF or DMF), the combined ag. layers are

back-wa %ed, ith the samessjuent used to perform/lés W ’up.:I;‘"if{*;]"_\/N*F,GS
combifiedierd. phases are driéd ovlr MgSo4 and fiite dég%% en
eVaporated urdér reduced pressure. Standaréichfomatography

procedure:n The crude material ig dissolved in the minimum of gluent

(see corresponding Example text) and chromatographed over 5i02. The
relevant fractions were pooled and 30evaporated under reduced pressure.

¥
O F 2 [CHyk
= 25
o//< 4@ ‘X_N\NH
TN o /!
HO o S

v

Scheme 2

The compounds of formula IV can be obtained by deprotecting a compound of

formula X wherein PG represents a nitrogen protecting group such as alkoxycarbony!
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WO 2008/056335PCT/1132007/054557 - 27 - Example 1:

1-cyclopropyl-6-fluoro-7-{442-fluoro-4-((R)-5-hydroxymethy1-2-oxo0-oxazo
lidin-3-y1)-phenoxymethyll-4-hydroxy-piperidin-1-y1}-4-oxo-1,4-dihydro-qui

wWiohngsdgarboxylie acid: 1.1. PCT/IB2007/054557

00-3-(3-172toro-4-hydroxy-pheny0-5- hygroxyrnethyl -oxazolldin-2-one: A
solution of (16-3-(4-benzyloxy-3-fluoro-phenyl
){e-hyesoxyaeiiskoxaselidine 00640 8403, Rreparad aacesdingte W perform
2004/096221% N THE/McOH %1 1, 200 r? Was ydrogenated over Pd/C

1896 (L5 SVSFIGR TR LatSifLE s fi “the TSt e KB atdy® 0ocn
undenretudedipressre andiihe sedid el stirhechin E&4Fhe crystals were
collected by filtration, affording 3.16 g (70% yield) of a colourless solid,

161 H NMBHIM;3066:8.PRMhcRem, (00 J—Cﬁﬁ &%c%%@%&dh@» Rl ﬁx(gq chpound of
8864|H)399(tJ 8.8,1 H), 4.64 (m 5,16t J= 5.6, 1'H éj

4 ( 3
(R gl vighes fquw%ef(éaam@% gv%ﬂa Oihgr v»w(éradj%— 15 SO.R",
@15,1322@ LIEy), 9‘1@1@({531‘&6#)/1 MS:EST)e %eré}/l or Hhﬁ(ﬂ?ﬁ or FE and R’ together
oro- oxyme X0 enozg e
% roxy p"’pé){é‘rlc? }1(? é !gﬂ%ﬂa@/ﬁ %fd%éﬁ?%ﬁ%’é@ ﬁ%%ﬁ%%od?fomma K,
mhcrbnedléte: I}Hluﬁ?%f arm&}xaaﬁ)mmesmm{maaiﬁgﬁgoagmyime such as
r I r were
aﬂfjA %éhzx Ste Eg ¥§ xgag %qc A2 qﬁgggg gﬁ (11 %z}%e Such as THF,

dissolved In DMF 15 mI an eate with mlxture

v@ég-‘h@a&@éﬂvmmnov@ﬁﬂglﬁﬁ he ré?smr@emmaﬂfédrawa bvomw(m@w H are

Ao [ ADddBRai Men-lealicatrd by ;Eﬁ“@%%gmula IX, wherein
sequentia Iyvashed with EA and Hex. affording 2.52 g (94.5% yield) of a

beige s%ﬁ? LH fvRopfisoiado s Bsmy 18y by ay@ﬂceﬁ%iyz amﬂ i3ty (e.g.
(Bdmipbﬁ)ncﬁ; 64 ol 3w A 5dH)-408 (084 A°H)a4R66diH daHhoxide or

.8 (s, | H)25.05 (s, 2 H), 5.16,(t,75.6; | H), 7.18 (M H)732(rn5H
(anJ 12, |5ﬁ% Q§M§ (Q@T;R @)E) or mdd% ds explained i 20r on.

(R)teﬁa@i@?ﬁu@mp@luydsa)ﬂﬁmmmﬂwmazﬁ-ymmlamewbp henyibh-bf iydeoxypaend of
n- \ u iop.of intermediate | .ii (2 condition
A}% aﬁ%% %816) ﬁé% SRR OHE enﬁlﬁsd gfhg).ﬁ?bu onditions.

H (1:1, was rogenate over
suspension was heated at 4OC and the catalyst was flltered off.

Preparation of the compounds of formula V

Compounds of formuta V wherein R* is H and Y halogen are commerciaily available
(e.g. compounds wherein R'=F R*= cyciopropyl and A = CH, CF or COMe, or R =
F,R*=FEtand A=CHor CF,orR°=F,R"= = cyclopropyl and A = N). Compounds of
formula V wherein R” is BF; or B(OC(=0)C,-Cylalkyt), are obtained from compounds

of formula V wherein R® is H according to WO 88/07998.
Preparation of the compounds of formula VI

The compounds of formuta VI can be obtained by coupling compounds of formula TV
or, alternatively, compounds of formula ['Vp as previously defined with compounds of
formula V as previously defined except that R® represents (C,-Cs)alkyl {(c.g. methyl,
ethyl, n-propyl, iso-propyl or rert-butyl), aryi-(C-Cslalkyl (e.g. benzyl, p-nitrobenzyl or
p-methoxybenzyl), aliyl, tn-(C-Csialkylsilyl  (e.g.  trimethylsityl  or  ier-
butyldimethylsilyl) or diaryi-(C)-Csalkylsilyl (e.g. rert-butyldiphenylsilyl). under the

same conditions as those described for the reaction of the compounds of formula IV
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30The filtrate was evaporated under reduced pressure affording 1.61 g

(89% vyield) of a yellow powder. WO 2008/056335PCT/11B2007/054557 -

2- NMR (DMSOdo: 8 ppm): 1.4-1.63 (m, 4 El), 2.67 (m, 2 H), 2.83 (m, 2
wo)rdomdsd, J = 4.0 and 12.0, 1H); 3.66 (dd, J = 3.3 and 12.0, %'i‘ﬁzw?iv?cﬂmw

(s, 2H); 3.80 (m, 1 H), 4.05 (t, J = 9.0, 1 ET), 4.48 (s, 1 H), 4.68 (m. 1

5.20 (s, 1 H). 7.20 (m, 2 H). 7.57 (d, 1F, MS (ESI): 341.5. 1.1v.

|Wﬂym@mm@h‘ﬂ-pﬁukad@fﬁﬁfﬁﬁﬁaﬂ-IUqptﬂe(@%h@tﬁﬁ(ﬂ@&?%&’ﬂa%ﬂﬁ%ﬁxmﬁ the

h th
% 1%}%&1](0 “g?‘ngﬁ/mri -y TS B AR loiRESBarboxylie acid: A

solution of mtermedlate 1.iii (200 mg),
TEEHIereLDIcyCIGp ropy G gdfocnd4dirydro- 10
4-0x0-3-quinolinecarboxylic acid boron diacetate complex (241 mg;
prapacechaceotding o WB8HF998)kand RIRITA-1R0MG)itobivR A2 ml)
was stirred at 85C for 5 h. The reaction mixture was evaporated under
"eAeRAPISSLIC AR NG IE5IE MAS sgken up in SMHCL in MeOH (3
ml) and stirréd. The resulting ‘dolid was collected by filtration and washed
with MeOH to afford 230 mg (67% yield) of a yellow solid. 1511 1 MAR
(DVRSOHBC 8PPty 661 35 MA@y 2199812 ) 1 t8soprmbigined by
F&)ﬁ;ﬁo@ﬁﬁbbrﬁﬁ&ohﬁw&%@& 2HJo3R % (0 Ih)=367 4dd. I'= 18,313 %xlmpie by

H 392 406 (tJ=90,1H 469m1H
“)éa F 5%% 18‘}3(3%‘ ) Vi ()E é or
gggigggmﬁwamﬁbezmrrcspondm g Chbz protected compoundq over Pd/C
I-cvciopropyl-6-fluoro-7-{442-fluoro-4-UR)-5-hydroxymethyl-2-oxo-
oxazallgine3oy P benpxymethytpiperidin-l-yl}-4-oxo-1,4-dihydro-quinoline-
3-carboxylic acid: (R)-344-benzyloxy-3

-5-0ert-butyl-dityloxymethyl oxazolidin-2-one: solutl p
ﬁé[l)%/l%s %zagfé)P?ﬁ%lgad#S%)gﬁg eé’&dee%%iro Z\t/\}/llsén gﬁg ton% Bt tgﬁeq of
Jﬁ(ﬂﬁB-@M&ﬁy@?@ﬁMéMﬁmﬁ%@e@fﬁwroxymethyl oxazolidin-2-one
(6.35 g; prepared according to WO 2004/096221) and imidazole (2.04 g)
in DME, (_lién—l ). After stlrrlng at g for 16 h, the reaction mixturg: [CHzls

rat

%dw( paclew). The reS|d e v_vélg, taken upin.DCM al and s uentlanyPG3
wal th 1N HC1, sat. NaHCQ3 ag. 30and brine, drled 4,
filtered and concentrated to give 8. 41 g (97% yield) of a

Xe IXa: RO =H

|

The compounds of formula [Xp, i.e. the compounds of formula IX wherein R* is H or

IXh: R =S80,

Seheme 3

OH and R is SO-R", are prepared from the corresponding compounds of formula IXa
wherein R’ is H using the same methods used for the conversion of compounds of
formula Hi, into compounds of formula [ls. Compounds of formula IXa either are
cormmercially available (R*= Hy or are obtained from the known methyiidene
derivatives of formula XI {c.g. those whersin n=0 and PG =benzyl, Boc or
benzyloxycarbonyl - see EP 241206 and BP 550023, or those wherein n=1 and
PG’ =benzyl, Boc which are commercial) either by osmium tetroxide catalyzed
cis-dihydroxylation or by its asymmetric version (Sharpless dihydroxylation using

AD-mix o or B) as described in .. Am. Chem. Soc. (1988)., 116, 196% (R®=OH).
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colourless solid. WO 2008/056335PCT/11320117/054557 - 29 - TAINMR
(DMSOdo; 5 ppm): 0.04 (6H. s): 0.79 (91-1. s), 3.69-3.78 (2H, m), 3.86
(1H, dd, J =3 and J = 12); 4.07 (IH, t, 1 = 9); 4.69-4.77 (1H, m); 5.15 (2H,

wo) adodsdal (1H, m); 7.25 OH, 1. J = 9); 7.30-7.36 OH, M); £31£»af /05557
(41-1, m);, 7.57 (1H, dd, J =3 and J = 14). 52.ii.
R)-.5-(tert-butyl-climethyl- sﬂanyloxymethyl) -3-(3-11uoro-4-kviiroxy-pheny0
@xag@ﬂm@ Bfoﬂ@%rpﬁ\l:SQMEJODaOftl’(HQﬂH@ﬂkﬁiaezdﬁfzi-’rrﬁﬂlénﬁ%bﬁM@ﬁFR@lalhd R’
150 was h dro ated over 10% Pd/ S g) for 3 h. The cata st ¢
W%%G ter 8&"% EPRtHES CoRCBHtPAR S 6“5‘3‘%8}9&??5 5 1“” osure o
(@@%aymttt)cﬁf famuibuir]@ssfsblm 1&&511WR(®MEQQ 6,8 (Pppm ) 04 (GHhrganic

AERPLZPA CLmBL Pl e AT
d@“@?tﬁi 3ushds M@ﬁﬁ@ @Qt(:y_z]_aslvegy M}@}QE@}T}) FAprpnula IXc can also be obtained
‘% B GFEB@%%&%B@&W %5[@”&@?%@?&@9@3:1%%9?&@%‘%3% or 1 and

/fluoro-phenoxymet ll-piperidine-1-carboxylic acid tert-butyl ester: A
ke A s b it i

qﬁtﬁﬁr{z@@ﬂmﬁammmﬂmﬁae intermeriate . i {314 mekandBPR3ASOS] between
d dropwise ver 90 min AD (0.294

)in TH was treate
mg Hter 5{}@2 rg gv@?ﬁ‘f f’étﬁ the Téactiéh i ﬂfre gg\)/vo ked (p! 504 and
(lelueheltdex d:2) 1@ad ) )chiontatographed (Hex/EA 2 :1), 20affording 351 mg
(70% vyield) of an off-white solid. MS (EST): 539.2
(R)-313-fluoro-4-(piperidinlinethoxy?-pheny1J-5-hydroxymethyl-oxazolidin
-Tironslldvwselutiomof vtenmediatr2:4di (B5hgrimdMedH (R mhhwasologically

treated with 54
acttve compounds c}gtlwc mvention but do not limit the scope thereof.

iodide in

EXAMPLES

All temperatures are stated in °C. All analytical and preparative HPLC investigations on
non-chiral phases are performed using RP-C18 based columns. Analytical HPLC
investigations are performed on two different instruments with cycle-times of ~2.5 min
and ~3.5 min respectively, Unless otherwise stated, the values mdicated for MS
correspond to the main peaks ((M+H) with a variation of +/- 4.5 unit}. In NMR spectra,

coupling constants [ are given in Hz.

Standard work-up procedurc:

After dilution in the appropriate org. solvent (sce corresponding Example text). the org.
phase 1s separated and sequentially washed with water and brine, In case of reaction
performed in a water soluble solvent (c.g. MeOH, THE or DMF), the combined aq.
layers are back-washed with the same soivent used to perform the workup, The
combined org. phases are dried over MgSOy and filtered. The filtrate 15 evaporated

under reduced pressure.

Standard chromatographyv procedure:
The crude material 15 dissolved 1n the minimum of eluent (see corresponding Example
text) and chromatographed over Si0;. The relevant fractions were pooled and

evaporated under reduced pressure.
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36

25lvleOH (1 ml) and stirred at rt for 3 h. The resulting solid was collected
by filtration and washed with MeOH (5 ml), affording 180 mg (85% vyield) of
a colourless solid. Ihi NMR (DMSOdo; 8 ppm): 1.48 (2H. m); 1.89 (2H, m):

weORddlds ) 2.88 (2H. t. 1= 10); 3.10 (2H, m); 3.55 (1H, m);§c§%é5§bzm iss7

3.78 OH, dd, J=6.4and 1 =8.8); 3.91 (72H, d, 1=6.2); 4.02 (1H, t,

-

8.8); 4.66 (1H,m); 5.19 (1H, t, 3= 5.6); 7.20 (2H, 30m); 7.56 (1H, dd, 3

2i3m Atk 1= 14y M of 8008 339PC IR0 UIERE 4y AR sy MrekE P ) x o-
325.5.  1-cyclopropyl-6-11uoro-7-(4127 = )

uBFBZAA SRR 2L Gk BYoxAzoRIReEIE )  perokinethdiitpiser
idiniRAide Oxeribédihythrig:quinoline-3 carboxylic acid: The title compound
was obta_lined as a colourless powder in 12 % vyield, starting from 5

Intel n?ﬁﬁj-'h@:t(@-_%?% ;@Hhﬂ&%ﬁ'}%lﬁ% lgf@ﬁa%‘@anerh vi-oxqzolidin-2-op

-cyclopropy1-6-fluoro-1.4-dinydro-4-oxo3-quinolinecarboxylic amcf boron

diaceiate,eanplexi205ma) i and fallewinghthe ipasediye Rl EXAMRIE fdin-2-one

iv. 1H NMR (DMS0i6; :1.13-1.33 (M. 4.6 (m, 2 H), 1.94 (di, J
eSO TS oAV S08 (LUISET oyt A0S (i 22l wes

3738806, &) PAA3198(d] & ~obe2ni2it) 14021 di=eQ.3 ik} 416G trate
1@%' o%%l‘gsﬁ(%’g%ﬁ_gcg\%é:%gé%s%g%az ,)1_('% Trr%éfeuéhgﬂh%eg)igﬁg (‘}hg 5-?%7:2?&1 S were
1ceyeivpropyliaativoreiTotdad 2-fupfGdM-((R)<b-tiye rolyriethyb2dexo-exaz
olidli; Rhgnox [lis4-hydroxy-piperidin-1-y11-4-0x0-1,4-dihydro- . ...
151§mi&thyriﬁinger?§}£grg§xg ic gé}é?%%go ﬁ%i’oih %f'”lg' G i ‘1@%8 LE),
73cHidiol EEy8IdptBpy 6 Mucrdil, 4-thnydro-4-6xb-H )8 mEphttyfid A.7, 8.8, 1 H),
3aarbaxylic-agid €166 mg; H‘j’,fﬁmﬂg@'ﬁzﬁnﬁé[‘%m% atelil (209;mg) in
NMP (5 ml) was treated with TEA (0.32 ml) and TMSC1 and heated at
goe€ £6°5 m*FHe reaction mixture was evaporated under reduced pressure
and the residue was taken up in 5Al HCI

11 4-{2-fluoro-4-((R)-5-hvdroxymethyl-2-oxo-oxazolidin-3-vi)-phenoxvmethyl] -

d-hydroxy-piperidine-I-carboxylic acid benzyl ester:

A solution of intermediate i (1.27g) and 1-oxa-6-aza-spiro[2.5]octane-6-carboxylic
acid benzyl ester {1.60 g; prepared according to US 4244961} were dissolved in DMF
{15 ml) and treated with NapCO; (1.16 g). The mixture was heated at 100°C overnight.
The residue obtained after workup (DCM) was stirred in EA, and the solid was
coliected by filtration and sequentially washed with EA and Hex, affording 2.52 ¢
(54.5% vield) of a beige solid.

'H NMR (DMSOygg: 8 ppm): 1.57 (m, 4 F), 3.14 (m. 2 H), 3.54 (m, 1 H}, 3.64 (m, 1 H),
3.79 (m, 5 H), 403 (6, T=9.1, 1 H), 4.66 (m, 1 H), 4.78 (s, | H), 5.05 (s, 2 1), 5.16 (¢,
F=56,1H), 718 (m, 2 H), 732 (m, 5 H), 7.55(d, J=12, 1 H}.

MS (ESI): 475.0.

Ll (R)~3-3-fluoro-4-(4-hvdroxy-piperidin-4-vimethoxv)-phenyl] -5-hydroxymethyi-

oxazolidin-2-one:

A suspension of intermediate 1.1 (2.5 g} in EA/MeOH (1:1; 100 ml) was hydrogenasted
over PA/C for 48 h. The suspension was heated at 40°C and the catalyst was filtered off.
The filtrate was evaporated under reduced pressure affording 1.61 g (89% yield) of a

yellow powder.
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20 in MeOH (3 m1) and stirred for 30 min. The solution was evaporated
under reduced pressure and the residue was taken up in EA. The
resulting solid was collected by filtration and washed with EA, affording

waf 30Me {480 yield) of a yellow solid: H NMR (DMSO0d6; 8 ppAYigaae7/assssy
0.89-1.27 (4H, m), 1.78 (2H, d, j = 12.8); 1.90-2.04 (2H, m); 3.53-3.88 (6H,

m): 3.88 (2H, s), 4.06 (IH, t, J = 9.0), 4.42 (2H, d broad, J = 13.2), 4.44

(M, NM}{?(DI;\/{@@I@(, pﬁzﬁ}é (14 d3 3 44:5)28:0941H 10, 3 13:5% 8169 53 (dq,
(|||s) MS (EST8 WO 2008/056335PC17182007/1154557 31-
hpia% ?H) 366 (dd, 7=33 and 120, 15, 3.71 (s. 210}, 3.80 (m, 1 H)

74(@1:{@%. 1(RY-5-((B)r2aminoipropiosyexyrnethylycoxoroxazalidin-3sill-2-57 (d,
upy -phenoxymethyl}-4-hydroxypiperidin-I-y1)-1-cyclopropyl-6-fluoro-LI-ox
0-1,4-dihydro-quinoline-3-carboxylic acid hydrochloride: 4.i.

1My Cloprop34-6-fiu.oro-744-[2-littoro-4-6(R)-5-hydrarymethyl-2-oxo-oxazo
liciit4

51313/1)1’“@@@!69%9@1@36%6; bysdraxXy:-pipsridingdey 1 )id:050:h A Hvdro-ouingl 7,

ne- 3-carbantlic acid henry! ester: A suspension of intenn late 1.iv (300
nig"j”aﬂ’&‘ﬁ??@ﬁ?ﬂ”(‘ﬁﬁl?ﬁ@’)orﬁ BTG mfvv%gwe%eémhﬁw(w p.1)
ahdsticradiak80C for 2 days. The solvents were removed under reduced
pressure. The residue was worked up (DCM) and purified by 10
chrerhatog rdphiy (DG Ve OH BB @&ﬁffb{dﬁh@oﬂ@\rﬂgﬂw yidld)roflad-dihydro-

W@“&%@P\%{%& &t&i}@éﬁ},@u&%@ off BRIk Osth (444, ) 1 7%5%'@ 28 dino

6 and 3 =12.9); 1.92 (2H. m); 3.25 (2H, In) (3H, M
ntf) W@@%W%%)ﬁ&d@m’% @%@@)iQ%@E(ZQ hi -t wceg»f@wdtdu %ﬁlfpr 5h. The

46 A %%@Hﬂ)é)&éé&}@cﬁréﬁuc@ %)1?5&%% (aHR); J,ﬁgre(g@s Men up in
7.35-7.60 (7H, m); 7.74 (1H, d. J = 135); 158.45 (1H, 5). NS (ES

e7d BCL iy Wﬁ@@ )@Q@gbpg_q@r{%gg@%%gﬁﬁammco lected bv ﬁ ltration and

-Reapie THaxWneshyl- 2&%@@@@Ik@wwlﬁimqmﬁsammethyo -4-hy
droxy-piperidin-1-)4.)-1-c cloéprop I 6-11uoty4-4-oxo-. 4-tith y

NS DA Ey RPRGE héfiry1astir: 00A Sofuibn of ilmérmé@ra}c@ 2 = H,
(239 mepasdDiN4F. @ﬂ@)wﬂaﬁﬁ(aate@iwﬁmBmLfAlaQH'z 9. Mgk ERC 1),

ST S T8 S s A LTS o e

pﬁﬁiﬁédﬁ byféhlfmée(mgré?phy (DCM/MeOH 95:5). The relevant fractions
% d under reduced pressure and. stirred in ether. The solid
was co ected y filtration affording 280 25

Example 2: l-cvclopropyl-6-fiuoro-7-{4-[2-fluero-4-({R}-3-hvdroxymethvi-2-030-
oxazolidin-3-vi}-phenoxymethvll-piperidin-1-vlj-4-ox0-1 4-dihvdro-guincline-

3-carboxvlic acid:

24 (R~ 3-(4-benzvioxy-3-fluoro-phenvl)-3-ttert-butvl-dimethvi-silanvioxvmethyl)-

oxazolidin-2-one:

A solution of TBDMSCI (3.77 g) in DCM (5 mi) was added dropwise at 0°C to a
solution  of (R}-3-(4-benzyloxy-3-fluore-phenyl}-3-hydroxymethyl-oxazolidin-2-one
(6,35 g prepared according to WO 2004/096221) and imidazole (2.04 g) in DMF
{15 ml). After stirring at 1t for 16 h. the reaction mixture concentrated in vacuo. The
residue was taken up in DCM and sequentially washed with 1N HCI, sat. NaHCO; aq.
and brine, dried over MgSQy, filtered and concentrated to give 8§.41 ¢ (97% vield) of a

colourless solid.
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30 mg (100% yield) of a white foam. NMR (DMSO0d6; 5
ppm):1.06-1.11(2H, m);1.17-1.27 (51-1,. m);1.34 (9H, s); 1.67-1.76 (2161"
d, J=12);1.86-1.99 (261, m); 3.18-3.25 (2H, m); 3.40-3.50 (21-1, m);

wW6803:&2565H, M), 3.77-3.85 (1H, in,); 3.89 (2H, S); 3.96-4.084 Lk ess557

7.3); 4.10 (1H, 3= 9);4.2-43(1H,dd,3 = 4,7and3 = 13.2);4.38-4.44(1H,d,J =
11.7); 4.83-4.95 (1H, m) 5.26 (21-1, s):7.20-7.55 (9H, m); 7.75 (1H,d, 3 =

1216846 (Hh52) 1 MBS D)0BAED ) VW0 (9H, s); 3.69-3.78 (2H, m), 3.86 (1H. dd,
2008/056335PCTM32007/054557 -32 - 4.iii

il
7-(44474R)-54(5 5 butdxy CardomyitantiddthrBpionyfokythettiyl) 12:8x0- (1 H-
oxazolidinidryl I-2 23 1nomsphenoxymethyt-4-Rydrary -piperidiniry@dl £¥G and
I p:rﬁ%(l-&ﬂuoro-4-oxo-1,4-dihydro-quinoline-3-carboxylic acid: A solution
of interimediate 4.ii (285.3 mg) in dioxand eOH (1 : 1: 10 ml) was 5
drogenated over 10% Pd/C. (10 fig) for 4 h. The catalyst was removed

h

b%//ffiItf&t‘iﬁsnfﬁfﬁﬁdeéﬁéH@WifhWFéOW{WWﬂWﬁ’ﬁefﬁtt‘fﬁ@é@nfé@é‘(ia@oﬁﬁ@d’ﬁ"
under reduced pressure affording 215 mg (84.4% yield) of yellow foam.

MS (ESI): 757.3. 4.iv.
TA444:{IR)-braSpradhiro2propionylaxyriethybe2ioxorpoxazatidinegg: hydrogenated
y11-2-fluor - ; o o el e Eire ) o
St AL P e 2650pra BT IoRGLaend e e
oxexkdihy droquinclifredagarb byl icidehydrbe hidridassA sdidtion of
intermediatg Ay (1 ) indioxane ¢ pil)avas freated with,0,15 mj HCI
(51'I\*/IE\Jianl\%ﬁoxane?.)I 'hgeg '?ﬁit?d@?vgﬁ sf’?r’r?égéa éﬁr[?fg)ﬁ ?Zéﬁ %e%%fv%ﬁ?t! w%g%‘ 14, dd,
evaporediumder rédiicédiprasstire? Thedédidide WiHs takerb @ i ldioxané= 9):

(3Q.m) and the,resulting solid pag &9&'@%@?&.@#@@9@)affording 153 mg
(86.7% vyield) of a yellow powder. NIMR (DMSO0,16; 8 ppm): 1.15-1.33

(¥ Y EE53H, d, .1=6.4); 1.73 (2H, d, J = 13); 1.93 (2H, m) : 3.31
(2H, t, J = 11); 3.84 (41, m); 4.13 (2H, m); 4.35 (IH, dd,

2.1l d-{4-[(R)-S-ftert-butvi-dimethyl-silanyvloxymethvl-2-oxo-oxazolidin-3-vl]-

2-fluoro-phenoxymethyll-piperidine-{ -carboxylic acid tert-butyl ester:

A suspension of 4-hydroxyvmethylpiperidine-1-carboxylic acid ferr-butyl ester (200 myg;
commercial), intermediate 2,11 (317 mg) and PPhs {365 mg) in THF (5 ml) was treated
dropwise over 90 min with DIAD (0.294 ml). After stirring overnight at t, the reaction
mixture was worked up (toluene/Hex 1:2) and chromatographed (Hex/EA 2:1),
affording 351 mg (70% vield) of an off-white solid.

MS (ESIy 5392

2.v. (R)-3-[3-fluoro-4-(piperidin-4-vimethoxyi-phenvl]- 5-hvdroxvmethvi-oxazolidin-

Zeone:

A solution of intermediate 2.i1i (351 mg) in MeOH (2 ml) was treated with S HCl in
‘MeOH (I ml) and stirred at 1t for 3 h. The resulting solid was collected by filtration and
washed with MeOH (5 mi), affording 180 mg (85% yield) of a colouriess solid.

'H NMR (DMSOu; & ppm): 1.48 (2H. m); 1.89 (2H, m): 2.05 (1H, m); 2.8% (2, t.
F=10y 3.10 (2H, m); 3.55 (1H, m); 3.63 (1H, m); 3.78 (1H, dd. 1=6.4 and ] =&8);
391 (2H, d, J=6.2), 402 (1H, t, ] =8.8); 4.66 (1H,m); 3.19 (1H. t, ] = 5.6); 7.20 (2H,
m); 7.56 (1H, dd, J =235 and J = 14).



10

15

=5 and 1= 12); 4.55 (21-1. dd, 1 =2 and J= 12); 4.95 (IH,7.23 (2H, m);
7.56 (2H. in); 7.88 (1H, d, J = 13.2); 8.51 (2H, sl); 8.64 (IH. s). MS (ES1):
657.3. Example 5:

whr SYseRrEeRy 1-6-fluoro-7-{4-[2-fluoro-41-((g)-2-ox0-5- phospl@@%ﬁ]ﬂm?,

-oxazolidin-3-yl)-phemnymethyll-4- 11yd50xy piperidin-i-y1}-4-oxo-1-4-dthy
dro-quinoline-3-carboxylic acid: 5.1.

WM4-FIREDs(his-benzyloxy-phosphorvioxymethyl)-2-oxo-oxazolidin-3-yl -
252-fluoro-phenoxymethyll-4-hydroxy-piperidin-hyll-he), clopropyl -611luoro-

4"QX0] ﬁlﬂél7 Imfaql;or’ or%l”’}‘e’g’ OZQ%E,QQX}%C /?ﬁ? ﬁ'f\vguiﬁg %?fa% - woro o&azofadm

mteunedlat v ( mgQ) an 4,5-C |cyano midazole (109" mg) in D
ity K/\rﬂéqﬁﬁé@f@?@fﬁv@@wmf@uﬁeyﬁy{ﬂw—aﬁgéﬁré’ﬁyw@@bh@rami@m@ i acm’
(0.303 m1). The reaction was stirred at rt for 1 h. A 70% mrt-but

r%ﬂ‘raﬁ@raﬁ THRCSPL SIS VALY (P97 HAN WAL S dBd. THeYs gﬁnﬁﬁ%ﬁm
sticcegictifaat Rif. ma' selyenihwas-eyMaponated @mdgv ireduged-pregsuréro-4-oxo-

and the re3|d Clvl) and , e
RSB 001069 RN By SRSy oloving the
[@@WMB@H ESaﬁ)pafﬁomi@mg 244 mg (49.45 % yield) of an off-white foam.

1- cyciopréﬁﬂ-éﬁlgt% )714 iz‘ ffuo(rro -4- (B—E}-lzfété-g-%osgﬁonootr dt]‘]étﬁ 128,
yl-BxaZdlidim3-Apheh88yimethyisrd-Rydroxyspiperidim- 12y )-4-Gres B dihyt B),

inplil q350rb lic aci ti t 5;1 (214,mag)
ACORLCL S 0 e e it 1 (11 S0k n ACDR The roaton ) "2 (.

Miktlire WA stifhe at R for 2 %%ﬁdﬁobf@d%ﬂ&%ater (20 ml). The gum
was gtitredsford h and decanted. The oily material was taken up in

Example 3: I-cvelopropyl-8-fiwcro-7-{4-[2-fiwore-4-({ K}-S-bvdroxvmethvl-2-gxo-
oxazolidin-3-vi}-phenoxymethvij-4-hvdrexy-piperidin-1-yl}-4-ox0-1,4-dihvdro-

[1,8Inaphthyridine-3-carboxvlic acid:

A solution of 7-chloro-1-cyciopropyl-6-fluoro-1.4-dihydro-4-oxe-1.8-naphthyridine-
3~ca1‘b6xyiic acid {166 mg; commercial) and intermediate it (200 mg) in NMP (5 ml)
was treated with TEA (0.32 ml) and TMSCI and heated at 85°C for 5 h. The reaction
mixture was evaporated under reduced pressure and the residue was taken up in 5AfF HCI
in MeOH (3 ml} and stirred for 30 min. The solution was evaporated under reduced
pressure and the residue was taken up mn EA. The resulting soiid was collected by
filtration and washed with EA, affording 271 mg (78% vield) of a yellow solid.

"H NMR (DMSOyg; 6 ppmy: 0.89-1.27 (4H, m); 1.78 (2H, d. J= 12.8); 1.90-2.04 (ZH,
m); 3.53-3.88 (6H. m}:; 3.88 (2H, s), 4.06 (I1H, t, ] =9.0), 442 (2H, d broad, J = 13
444 (1H, m); 7.011 (2H, m); 7.55 (18, d, J = 14.5): 8.05 (1H, d, J = 13.5); 8.60 (1H,s).
MS (EST): 5860.8.



30

10 EA (20 ml) and further stirred for 2 h. The solid was collected by
filtration and further stirred in DCM (10 m1). The solid was collected by
filtration. affording 110 mg (65% yield) of a yellow powder. NMR

wWRMSQdie, 8 ppm): 1.18-1.30 (4H, m); 1.73 (1H.d, J = 13); Jpg@ggggmww
2.40 (2H,d, 3 = 13); 3.26 (2H, m); 3.58 (2H, m); 3.76-3.87 (2H, in): 3

(1H,$); 3.95-4.15 (3H, m): 4.47 (1H, s),"4.86 (11-1,m): 7.21 (2H, m); 757
(2H m) 7.89 (1H, dd, .1= 5.9 and .1= 13.2); 8.65 (114, s) MS (ESI):

5.am X%m

-Gy cio ropylf)éiluﬁ(g@) gw@s?: éﬂ;fﬁrgfgrz?p%v?% 3@@}‘@7%} -2-0%0-0xazolidin-
ethijll-2-OroszaoliginBeyn)iphenchimmethy3dhydrokyt pypreblidinpld 1dger o-
0XQ5 4 QLA eiDydros auineling-3:cahondic.acid: £-Jexialyl-carbatnic acid

benzyl ester: Benzoyl chloride (15.5 'ml) was added dropwise over 30 min
to a olutl n of djallylamin ) in DCM (100 ml) at
R %zfu?e?v&(éj S AR 1 PRt G
aftef}Wbékm?(@@M}%ﬁﬁifpﬂﬁlf]ﬁﬂeb&iﬁiﬂ&ﬁi&#&gﬂ’@cﬂhM(zHﬂX/cEéu%)Ex)(IO
g ve 2{9;(29[%8%0/3 7% fa colourless liquid. 111 NMR (DMSOdo; 6
583 4H ot andJ 6); 5.05-5.18 (6H, mj, 5.70-5.86 (2H, in);

7/%2&?115 48 (3lds mgerﬁzéé]‘atz pdi @3 Qn%ygﬁlie&li@r X“ﬁ@ﬁ{-}i @WYIEG mi} was
ester: WO 20081056335PCT/1132007/054557 - 34 - mixture was stirred

A AEE T6HRH BRdiconbetatetah vattd: Thierddidudiwaspurifieddsy removed

CﬁH@éﬂ%@&I@&h%E@%@AﬁQ 10)#9.91ve 440884919 yistd)of Meli%ﬁed by
c%;d 'H NMR ( DMSO/do* 689-@ 4, 5416é4H m), 5.08 (211
PIBAGETINY £ 27 M We (1 90 5 WS ainsy ik Sy rondi IoéarB’BiéyIRf‘Wde‘"

aeichhemzybrmter; AsLbsolution ofab@manar,n THE Hmbavas-addedda a 12.9);
solutigg of intermediate 6.ii (1 81 in THE at 0 C under nitro

B e o e L TBF 350 Ao cotiod T T 30u4 2nd

NaOtE(18smi)2uias carefullyradded-dropwisesfollawed, bys350aG); 5.17 (1H, ¢,
droen 1.2.ml). The mixt g wa tirred at.0 or,10 30

and a r’t @ ng%?tz(d aﬁrg%\ T)ar§ Eﬁjzf%u{sod|u%0$bggl‘flte Soﬁ%n‘r%/\%ereg Jm %

aﬂﬁi@dlahd)the reaction mixture stirred vigorously for 15 min. The residue

ahtai gqi after work up (Et)0) was purified by chromatography (Hex/EA 5:5

to 3: 7) to Rive 1.01 g (51% yield) of a colourless oil. IHNMR

(DMSOdc, /p}é)m) p .67-1.82 (1H, m); 1.82-1,96 OH, m); 3.16-3.25 (1H,

rﬁ)n {44 )-2-teri-hutoxyearbonviagmino-propionvioxvmethvll-2-oxo-
oxazolidin-3-vi]-2-fluoro-phenoxymethyl}-4-hvdroxy-piperidin-1-vi)- I -cvelopropyi-

O-fluoro-4-oxo-1,4-dikvdro-guinoline-3-carboxylic acid benzvl ester:

A solution of intermediate 4.1 (219 mg) in DMF (3 ml) was treated with Boe-L-Ala-OH
(79.7 mg}, EDC (81 mg) and DMAP (20 mg). The reaction was stirred at vt for 2 h. The
DMFE was evaporated under reduced pressure and the residue was purified by
chromatography {DCM/MeOH ©5:5). The relevant fractions W@I’@. evaporated under
reduced pressure and stirred in ether. The solid was collected by filtration affording 280
mg (100% vield) of a white foam.

'H NMR (DMSOu; & ppm): 1.066-1.11 (2H, m); 1.17-1.27 (3H. m); 1.34 (9H, s}
L67-1.76 CH. d, T=12) 1.86-1.99 (2H, m); 3.18-3.25 (2H, m); 3.40-3.30 (C2H, m);
3.60-3.72 (1H, my; 3.77-3.85 (1H, m,}; 3.89 (2H, s); 3.96-4.04 (1H, t, ] = 7.3); 4.10 (1H,
t, J=9y 42-43 (iH. dd, J=47 and J=132); 438444 (IH, d F=117);
4.83-4.95 (1H. m); 5.26 (2H, s); 7.20-7.55 (OH, m), 7.75 (1H,d, T = 12.6); 8.46 (1H, s).
MS (EST): 847.5.
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153.28-3.44 (3H, in), 4.20-4.29 (114, broad); 4.92 (1H, d. J = 3); 5.06 (2H.
S): 7.27-7.41 (51-1, m). 6. v. 3-oxo-pyrrolidine-1-carboxylic acid benzyl
ester: A solution of intermediate 6.iii (1.10 g) in DCM (8 m1) was cooled to

wREARGIIPEA (2.5 ml) was added dropwise, followed by a %&*ﬂ%@o%ﬂmsm
sulfur trioxide pyridine complex 20 (1.79 a) in DMSO (6.5 ml). The

reaction mixture was stirred at 0 C for 2 'h and was guenched by the
aggition of mater (6 mil)- The-agrlayeryas extirciedith/ BRAex (Lik3

x 5 ml) and.the combined org. layers were concentrated in vacua. The
UL itac AHEPWSAY O QOO0 e 0 e i By e errers
chyamategraphy{(dgxiEd b biptogived-B)b-gi(26%.yield) of a yellowish oil.
251H NMR (DMSOdo; 6 ppm): 2.48-2.61 (2H, m); 3.61-3.80 (4H, m); 5.09

(PH sehitoR 707 A0qBREdimle6 411 3Lt thy lene-pyriotivineMiccdib dxylic Heichl) was

benzyLesien GRYOK,, Blivas @%&J?&i@ RNeROTIAN 0B WhIIE ved by filtration
ugcpensmn of methyl trlphenyﬂlga osphonium bromide (1.98 g) in T

S
(Fermitpeisd drtlerhittblgen Mhel JeIBWBDSHEpEHIIT A AT aqcrefgressure
Lraachihen eqoled 10:-1Q1€) & salutionef intermediate 6.iv (1.05 ) in THE
%I%@s&?@ed dropwisc over 10 min and the WO

8( 335PCT/1B2007/054557 -35 - reaction mixture was allowed to
warm to ft over 2 h. The reaction was quenched by the addition of sat. aq.
NHU CT (¢ i) End -difutédunitia B rTie pegiteié dblained-aftefidiork ip 2-/luoro-

(BA),Was, puvified hy;chromatogranh ;(bi%%sé%@f%%%lﬁgfﬂw 833 Minydro-
64% Xleld of a yellowish liquid. NMR (DMSOd(,; S ppm): 2A8-2.61

(P10 0y 58803558 (o4 i B 8at1 (211, m); 4.97-5.03 (21-1, m):

gfig% 2%0%)?%%23?%%(%%}%?&1? I@%%&ggégﬁggca [ pllﬂi) was treated with 0.15 mli
HCI (5M o dioxane). The reaction was stirred at 1t for 14 h. The solvent was evaporated
under reduced pressure. The residuc was taken up 1n dioxane (10 mi) and the resulting
solid was coliected by filtration affording 153 mg (86.7% yield) of a yellow powder.

‘H NMR (DMSQOg; & ppm): 1.15-1.33 (4H, m);, 1.35 (3H, d, J=64) 1.73 (2H, 4,

J=13) 193 (ZH, m) : 331 2H, ¢, = 11); 3.84 {(4H, m); 4.13 (2H, m); 4.35 (1H, dd,
J=5 and J=12) 4355 (2H, dd, =2 and J=12) 4.95 (IH, m), 7.23 (2H, m)
7.56 (2H. m); 7.88 (1H, d,J = 13.2); 851 (2H, sl); 8.64 (1H, s).

MS {ESI}): 657.3.

Example 5 l-cyciopropyl-6-fluore-7-{4-{2-fluore-4-{((R)-1-0x6-
S-phosphbonooxymethyl-oxazolidin-3-yi)-phenoxyvmethylj-4-hvdroxy-piperidin-

I-yi}-4-0x0-1.4-dihvdro-quineline-3-carboxvlic acid:

5.4 7-(4-{4-[{R)-5-(bis-benzvioxy-phosphorvioxymethyl)-2-oxo-oxazolidin- 3-vi] -
2-fluoro-phenoxvmethyl}-4-hydroxy-piperidin-1-vi)-1-cyclopropvi-6-fluoro-d-oxo-

1. 4-dibvdro-quinoline-3-carboxviic acid:

A suspension of intermediate 1.iv (300 mg) and 4,5-dicyancimidazole {109 mg) in
DCM (3 ml) was treated at 0°C with dibenzy! N.N-diisopropylphosphoramidite
(0.303 ml). The reaction was stirred at 1t for 1h A 70% rerr-butyl hydroperoxide
solution in water (0.147 mi) was added. The solution was stirred 1 h at RT. The solvent

was evaporated under reduced pressure and the residue was worked up (DCM) and
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A solution of intermediate 6.v (7.21 g) in DCM (400 ml) was treated with
MCPBA (20.1 g) and NaHCO3 (22.3 g) at rt. The reaction was stirred at id
for 2 h, diluted with 10 DCM (200 ml) and poured in a solution of Na2So0;

waS @k nvater (400 ml). The mixture was stirred for 10 min ghgthe org. .-
layer was separated. The residue obtained after work up (DCM) was '

purified by chromatography (Hex/EA 6':j4)'to give 4.37 g (56% vyield) of a
yeHaneoibNIMBHEMSE A6  BEPM) e bH O3k 8336 MY 2122w 349(Ak19in)ield) of
2.90- .94]%”1% 152.95-2.99 (1H. m): 3.15 (1H, t, J = 11); 3.39-3.77 (3H,

). B 0¥ B 7.27-7.41 (5H, m) 6. vii.
(RB){B12-Ebvaro-4-(R)-5-hydroxymethy1-2-oxo-oxazoliclin-3-Aphenovvine
thyll3-hydroxv-pyrrolidine-I-carboxylie acid benzyl ester: K2CO3 (274 mg)

was aﬂ@&%@;ﬂ%gg&ﬁ@@@i.a;%gfmﬁmﬁw%&@9%,!}9&).@%39@%emy;u

intermed_iatg 6.vi (338 mg) in D 3 m1). The reaction mixture was

StitEey 4480V 181 < P! frie Solvatwad rafribvéd in v atud  rié wisidue
optained after,warkup(RCM) was purified by chromatography

(DCM/MeOH 95:5) to give 531 mg (87% vyield) of a beige foam 1H NMR
(EMS0u6: & ppmindlle£.92 (Ekhan) 2OBER (08 (kH v 13821 3¢58 (BLA(1.5 ml;
3,66, 3:.5:6.and J = 13): 3,80 (11i.dd. 356 and 3=9); .
S B S R AT B TR A TG, gy
(434 ). 7 h8-queBYRHs ) d7(07 1 7h3g{sildcanye . B o DHY dokidial vandiBen up in

14), M@z@%ﬁi 460.9 W&@@&%%%%&Tﬂgg&@e@t@@%@%ﬁﬁ%@oﬁ %y&iifurther
(R)-3-13-fluoro-4-((RS)-3-hydroxy-pyrrolidin-3-ylmethoxy)-phenyliS-hydrox
BRI 2 b A S ion S FREHhRcIatEs b0 (2o gyt me (657%
ThtrdMeQH {lidw 2w} was hydrogenated over 10% Pd/C (60 mg) for 20 h

at it The reactign mixture was concentrated in vacua, 5 taken i
DENIMIEOLY U6r065 20

Yo (20 W nkt Ktirred &F7 1630 rhint. Fhis eafaf:}ét was (ZHm:
filtate@roff and-the filtate comcentrated inMacua t© Tivesi8ema(100%; (1H.s):
yigld) of an grange foam MS Q'%%'?i@%?’izl (2H, m); 7.57 (2H, m), 7.89 (1H, dd,

T=59and J = 13.2); 8.65 (1H, s).
MS (ESI): 666.2.

Exampie 6: I-cyclopropyl-6-fluoro-7-{(RS)-3-[2-fluoro-4-({ R)-5-hydroxvmethyi-
2-oxo-gxazolidin-3-vl}-phenoxymethyl|-3-hvdroxv-pyrrolidin-1-vi}-4-0x0-

1,4-dihvdro-guinoline-3-carboxyvlic acid:

... Diallvl-carbamic acid benzvi ester:

Benzoyl chloride (15.5 ml) was added dropwise over 30 min to & solution of
diallylamine (12.3 mly and TEA (21 ml) in DCM (100 m!) at 0 °C. The reaction mixture
was stured at rt for 16 h. The residue obtained after work up (DCM) was purified by
chromatography (Hex/EA 95:5) to give 20.71 g {88% yield} of a colourless liquid.

"H NMR (DMSOg: & ppm): 3.83 (4H. dt, J=1 and I= 63 5.05-53.18 (6H, m);
5.70-5.86 (2H, m): 7.27-7.48 (5H, m).

6.11. 2, 5-dihvdro-pyrrole-I-carboxviic acid benzvl ester:

Benzylidene-bis(tricyclohexylphosphine)dichiororuthenium (5 ¢) was added 10 a

sotution of termediate 6.1 (17.56 g) in DCM (1.5 1) at rt under nitrogen. The reaction
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1-cyclopropyl-6-fluoro-71(RS)-31211uoro-4-0)-5-hydraziymethyl-2-oxo-
10oxazolidin-3-y1)-phenoxymethyll-3-hydroxy-pyrrolidin-l-y1}-4-oxo-1,4
dihydro- quinoline-3-carboxylic acid: A solution of intermediate 6.viii (226

Whhakf-ghloro-I-cyclopropy1-6-fluoro- P(‘T/IB%M/@MSS?

|A-dihydro-4-oxo-3-quinolinccarboxylic acid boron diacetate complex (270
mg; prepared according to WO 88/0799 ) in NMP (5 ml) was treated with

DA (120 Qidpdlb anestiredah8Qpdar=bd Theteactan MW%VM%mﬁcd
ntrated in v aﬁ:&é r§5|due was %]ken in 514 HG in MeOH (
o PRI Ao Lot ORI S LA Al R i
résldumwa@pwm@d by-phromaiegraphyDGE/Me@ LEACOIf 98:A:lHD (2H, m):
? 4;[}? {oa y residue was taken in MeOH (2 ml), stirred for 1 h and
sred: THhe cry tals were collected and dried in vacua to afford 2023 mg
(6% yield) of a beige solid. IH NMR (DMSOdo: 8 ppm): .10-1.34 (4H, m);
1698- 2 A8 TH ey 2 - a2 PG AR Aoy 3IH818iq OB Ty ii): 3.71-3.89
(51-1, m); 4.05 (1H. t. J = 7)‘4409418(2H rn), 4.66-4.74 (1H. m); 5.19
(PHLH slugpnsolpprinesy: 786 (YHId s #5056 7 salytn o mrgmptiqte 6.i
d(d iz Riand¥F %4'54&1 7.321(33@ bnhrInid 49 8198 %!1‘&11%)\ Hox0dd Wi Shirred at rt
(ER), 572.3. o
1- cycﬁ%gro%%/l 26- ?Iﬁ%{?o (ﬁs()j R R Mo L (RYBLParsig lerffled dropwise
2tdiovesdgoiltin-8:ylvohemoxyeneddyll-B2hydroXyiepyrirolidintky k8:mtethX3C for
490t 4diydre-qying 'Q?a%ﬁcﬁgl}agxgb >af;% VSR (?2 o?Q%%SvB&J added and

2007/054557 - 37 -3-qumolinecarb xyllc acid boron diacetatc complex
(B0 PR iCpraparee Artotdisgrisakeiraierdl.. Bethorg dMed@shefieetvork up

(1998)Ba2 8124 80k BRFL RIREAHA 3Rt andl s‘quoawmgotaﬁfpmﬁgtéﬁq DAfvielq)

Example 6, step 6.ix. The foamy residue was stirred in EA (5 ml) an
RItCBRIEEY): 602.2, Example 8:

TayclapropytSeifl @ omini(R )73 12-fluera:A-(R)-bdaydmaxynethyl-2-:6x01Q, m);
xazolldln 38[;{1) pheno rnethyII p II 4-0x0-1,4-dibydro-quirtolin

3arboxyIie alid: Eﬁ (ﬁ?%% 3] ﬁzdrr%g?(y&elt ﬁ'pfr}ghdﬁlrejl c};{rbéﬂﬁ’lc =
abﬁj?bemWester

6.0v. S-oxo-pyriolidine-I-carboxvlic acid benzvi ester:

A solution of intermediate 6.1ii (1.10 g) in DCM (& mi) was cooled to ¢.°C and DIPEA
(2.5 ml) was added dropwise, followed by a solution of sulfur trioxide pyridine complex
(1.79 g} in DMSO (6.5 ml). The reaction mixture was stirred at 0 °C for | h and was
quenched by the addition of water {6 ml}. The aq. layer was extracted with EtO/Hex
(1:1, 3 x 5 ml) and the combined org. layers were concentraied in vacuo. The residue
obtained after work up (Et;0O/Hex 1:1) was purified by chromatography (Hex/EA 3:5)
to give 1.05 g (96% yield) of a yellowish oil.

‘H NMR (DMSOg: & ppm): 2.48-2.61 (2H, m); 3.61-3.80 (4H, m); 5.09 (2H. s)
7.27-7.41 (5H, m).

6.v. 3-methviene-pvrrolidine-1-carboxviic acid benzyi ester:

-BuOK (617 mg) was added i one portion to a white suspension of methyl
triphenyiphosphonium bromide (1.98 g) in THF (10 mi) at rt under nitrogen. The yellow
suspension was stirred at rt for 1 h and then cooled o -10 °C. A solution of

mtermediate 6.1v (1.05 g) in THF (2 ml} was added dropwise over 10 min and the
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10This compound was obtained as a colourless oil in 68% yield, starting
from intermediate 6.v (630 mg) and a 1M solution of borane in THE (9 nil),
and following the procedure of Example 6, step 6.iii. '1-1 NMR

wWHEMS0Ae: -2 ppm): 1.51-1.71 ( IH, ml; 1.79-1.97 (1H, m), 2.1!9@%?852‘(‘2}47}}54557

m): 3.00-3.15 OH, m); 3.19-3.50 (5H, m) 4.65 (1H, t, J =5); 5.05 (2H, s);
157.27-7.40 (5H, m). MS (EST): 235.9."8.11.
’(?Rﬁt)tﬁvzi{_lf}fﬁﬂﬁkb5\;}3@&HBWEHQWHM'tﬁi%@V@Tyme]%i&")e%cﬂé%*&g@é%}lﬁhed by the
2:y1]- 2Tfittoro-p ytnethy1;-pyrrolidine-| -carboxylic acid benzyl ester:
Aaé%JéBEr? it cfimithodia %g'fff*(h Hieitdiate o (636 ngP aHtE IS work
26r(726)mg} T HE (8 riljonascyeated EiopRiseDver @ hivith D IAD (@55 c1d)
ng)llg Al éﬁ'omﬁ r}%%cigon mixture was further stirred at rt for 2 h and was

conc nt'rate& in‘'vacua. The residue was purified by chromatography

(HEXER 7136 6id) dogive D66-tngl (IU%yieldl} ofes yellolyoit. KEMMRI (2H, m);

(QWQ&ES@%P‘B?}-&%%%* $5079, %‘5%3;.65-1.82 (1H, in): 1.93-2.08

(1H, m):2.56-2.74 (1H, m); 3.14-3.25 (1H; m). 3.30-3.59 (3H, m);
3.69-3.78 (1H, m); 3.74 (1H,dd. J=3 and J = 12): 3.87 H, dd. J= 3 and J
=019 13086y A9 (B0 b A 4 - SFURPHAY, BI858°08° (P, in): 7.16-7.21

(2H, in): 7.27-7,38 (5K, m), 7.56.(1H, dd, 1 2 and J = 14). MS (EST):
SR Do GORIOLR P 820U A TNk P Bl e il McPss
(R8)i3:1 2t dd4- R -5hyd roxyZhisthyhioxe-axaaotd at it for 2 b, diluted with

N3-Ar PRGN MEEN) !)afeeyﬁoygmz Lsarbxyl

| acikhenzyleSIer Ao mi). The
solution of intermediate 8.ii (20 mg)1 In dloxane%)'\’/v%as t?zéte(xjww%th%M I—%)' ©

iEiigkaRe( 0BT MmiYat trThars detionenibier e rrascatireed at e fos Ry afthined

caneseniateg @)@Wf%ﬂﬁsﬁuﬁh@d@ﬁj%@oﬂ{%ﬂw BREM, washediwith 37 o
sat, an. NaHCO3 and worked up (DCM). The crude product was purified

Hy ECBEMIMESE 9L to 96:4) to give 258 mg (81% yield) of a

yellowish @MEONMRBNSOAI6:x3 ppmii k. 664824, 96 210 {1, 0} (15, m);
2,98-2.04 (14, my 3.14-3.26 (1H, m); 3,28-3.38 (111, in): 3.39-3.61 (3H,
3 BE0 IHG, S 4390 g (1L 1 =110 "359-377 (31, "m): 509 (2H, s):

7.27-7.41 (5H, m).

6.vii. (RS}-3-[2-fluoro-4-((R)-5-hvdroxymethvl-2-oxo-oxazolidin-3-vlj-phenoxymethyl] -

I-hyvdroxy-pyrrolidine-1-carboxvlic acid benzyvl ester:

KoCO: (274 mg) was added to a suspension of intermediate 1.1 (300 mg) and
miermediate 6.vi (338 mg) in DME {3 ml). The reaction mixture was stirred at 80 °C for
3 h and the solvent was removed n vacuo. The residue obtained after work up (DCM)
was purified by chromatography (DCM/MeOH 95:3) to give 531 mg (87% yield) of a
beige foam.

"H NMR (DMSQues; 8 ppm): 1.86-1.92 (15, m); 1.96-2.08 (1H, m): 3.32-3.59 (SH, m);
3.66 (1H, ddd, J=3,J=06 and J = 13); 3.80 (1H, dd, J =6 and J =9); 3.97-4.09 (3H,
m); 4.64-4.72 {1H, m}; 5.07 (2H, 8); 519 (1H, ¢, J=6), 523 (1H, s); 7.18-7.23 (2H, m};
7.27-7.38 (SH, my 7.57 (1H, dd, I = Z and J = 14,

MS {ESI): 460.9.
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10and .1 = 13); 3.80 (1H, dd, J = 6 and 3 = 9): 3.94-4.08 (3H, in);
4.62-4.71 (IH, m); 5.05 (2H, s): 5.19 OH, t, J = 6); 7.18-7.21 (2H, in);
7.27-7.38 (5H, m); 7.57 (1H, dd. = 2 and J = 14). MS (ES1): 445.2.  8.iv.

W maldlyoro-4-uRS)-1-pyrrolidin-3-yimethoxia-phenyll-5-hydraxyn ethyl-. .

150xazolidin-2-one: This compound was | prepared in 100% yield as a
pinkish solid by hydrogenation of intermeédiate 8.iii (230 mg) over 10%
Pd/C (72 mg) following the procedure of Example 6, step 6 MS (EST):
36.11113 2BB 3¢ 3-fluoro-4-((RS)-3-hydroxy-pyrrolidin-3-vimethoxy)-phenyl] -

1 y}g:[}o(p ro %k;§1%gzgjm a,gff_gRSe) -3-[2-fluord-4-M-5-hydroxymethyl-2-oxo-
oxazoli enoxyatethy7l

WEE@HQH% BY&%?&%&I@'@{HY fj{?qu Qlined-aaraxylc, a§UjmT)hk5ae, hydrogenated

compound was prepared in 17% yield as a yellow solid, starting from

imErddidid’s. %7}%5@7 Hhibis - E%IWWP%WWC was concentrated in vacuo,
uakenlid-dioydna=bexos: 25 S@uimplinecanbexylic-acid borandiasetatelyst was
compl pared according to WO 88/07998) and DIPEA (36
o oRORatG G oRBaEPY B LA oS 1 el Ehden et of a
pafmzhlgetfmm purified by chromatography (DCM/MeOH/AcOH 98:1:1 to
)% e foamy residue was stirred in TVROH (1 m1). 1H

F?? W§Od6 8 ppm): 1.10-1.34 (4H, m); 1,85-2.01 (1H. m); 2.14-2.28
(IH m} 302.75-2.90 (1H, m); 3.48-3.60 (2H, mg 3.60-3.88 (6H, in); 4.05
(B 1/ F PR Ga N o WS 45684 (1 o -5- o ey = gyeo-
709697&11[?11;?(3]?4&]3)-;&1)%1‘1%@’@1&@0@@5@@3’5&’ 9@’@%@1@«?@@4&% B9 dihvdro-

718729£2H 7.5 (1H dd, J=3and J=14) 7.80 (IH, d, J = 14); '8.58
(f{/ﬁno&me— -catboxyiicacid:

A solution of intermediate 6.viii (226 mg) and 7-chloro-l-cyclopropyl-6-fluoro-
i, 4-dihydro-4-oxe-3-quinolinecarboxylic acid boron diacetate complex (270 mg;
prepared according to WO 88/G7998) in NMP (5 ml} was treated with DIPEA (120 pl)
and stirred at 60 °C for 2 h. The reaction mixture was concentrated in vacuo and the
residue was taken in 547 HCl in MeOH {2 mi). The solution was stirred at rt for ! h
concentrated in  vacuo and the residue was purified by chromatography
(DCM/MeOH/AcOH 95:4:1 to 96:9:1). The foamy residue was taken in MeGH (2 ml),
stirred for 1 h and filiered. The crystals were collected and dried in vacuo to afford
23 mg (6% yield) of a beige solid, .
'H NMR (DMSOQys; 8 ppm): 1.16-1.34 (4H, m); 1.98-2.10 (15, m); 2.14-2.26 (1H, m);
3.48-370 (3H, my: 3.71-3.89 (5H, m); 405 (IH, t, 1=9), 409418 (2H, m);
4.66-4.74 (1H, m);, 519 (18, t, J = 6); 540 (1H, s); 7.09 (1H, d. J=8); 7.18-7.31 (2H,
m);, 7.59 (1H, dd, J =2 and J = 14); 7.82 (1H, d. T = 14} 8.59 (1H, ), 15.32 (IH, s).

MS (ESIy: 5723,

Example 7: I-cyclopropyvi-6-fiusre-7-{(R8)-3-{2-fluoro-4-((R)-5-hydroxymethvi-
Z-gxo-oxazelidin-3-v-phenoxvmethvll-3-hvdroxv-pyrrolidin-1-vi}-8-methoxy-

4-ox0-1.4-dihivdro-quinofine-3-carbexvlic acid:

This compound was obtained as a yellow solid in 52% wyield, starting from

intermediate 6.vii (85 mg). 1-cyclopropyl-6,7-difiuoro-1,4-dihydro-8-methoxy-4-oxo-
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14.48 (1H, 5). MS (ES!): 556.3. Example 9: 1-cyc
opropyl1-6-iluoro-7-f(R5)-3-[2-fluoro-4-((R)-5-hydroxymethyi-2-oxo-oxazoli
din-3-y1)-phenoxymethyli-pyrrolidin-1-y1}-8-methoxy-4-oxo-1,4-dihydro-qu
inaliner3:carboxylic acid: This compound was obtained as ay&l&&&@}&igyi
12% ,yield, starting from intermediate 8.iv (65 mg), ' '
: 1-cyclopropyl-6,7-difluoro-1,4-dihydro-'§-7Methoxy-4-oxo-
3sauinelinreamhaxylic acidiberandsliacetatecomplexd8Qnulyprepaiet cording to
according to 10 Sakurai etal., Bicorg. Med. Chem. Lett. 19%8 , \
80185 1 96) APS1PEA i i folittviny theprotautte B Exartiplet) and
65:3teRi R he srutie-nEeduchyyas putiied by W@%Eﬁdgr%tb’ue was stirred in
E%NéM?OH/AcQH 98:1:1 to 94:5:1) and thc foamy residue was stirred in
28 (271¢ £6thl). 1H NMR (DMS0aj, 8 ppm): 0.90-1.18 (4H. in):.

IM84193: (@M, m); 2.10-2.24 (1H, m): 2.70-2.81 (1H, m); 3.57 (3H. s),
3.56-3.83 (7H, m); 3.99-4.20 (4H. m); 4.62-4.73 (1H, m); 5.19 OH, t. J =

6); 7.18-7.29 ng, m); 7.58 (1+1. dd, J =3 and J = 14), 7.68 (1H, d, J =
1ayagigle Ben  yeispranyies- Sy onrs’ (15586 Suonexhiled foy droxymetiyl-
KA o o Al o o
alidjn-3-y1)-phenoxymethyll-4-phosphommxy-piperidin-1-y1}-4-0x0-
oGO ORISS Bronylic acid 101
7-014-11A-aert-butyl-ditnethyl-silanyloxymethy0-2-oxo-oxazolidin-3-y11-2
7HiofBphérosvinethsfAmydrosypipesicling lic acid benzyl ester:
-v!,)-1-cyclopropy1-6-111.toro-4-oxo- 1 ,4-dihydroquinotine-3-carboxylic

atit bENFYEEer 45| I dle’6 7 nig) g FBOMEC 016 2 1tig) wereng from
adeeehdoiasoliionohintermediaie ki 600 naghiPME (6 ML) ahl€oliowing the
solution yvaésgstjrreg aé rt for 6.h. The solvent was evaporated under
BRTELH HrASLITEMRY tHEPréditue was worked up (DCM) and purified by
chifomarograpbg (DE MAeQH | 9573)( affording B44 g 1{5hYayield)af @r, m):

lid.. WO 2008/056335PCT/1B211117/1154557 - 40 - iH NMR .
{gﬂﬁgb?éjol;g%gmiéo.ds??r)ﬁ%%s);(gh8 @%4 5%)1,61.1 , tms_lséIZ("Z gt ok

1720-(2#) i05{.1192 (2H, m); 3.2 (2H, m); 3.45 (21-1, m.), 3.70 (314, m);
3831388, 6LH,(dd, J = 2.6 and J = 12); 3.89 (2H. s); 4.07 (1H. t. J = 9);
4.73 (1H, ' m); 4.82 (1H, 5.26 (2H, 5); 7.20 (2H. m); 7.28-7.58 (7H, m); 7.75

(A1Hd,J=13.5); 8.46 (1H, s). ) ‘
8.0t (RS)-3-{4-[(R)-5-(reri-butvi-dimethyi-silanvioxymethyl)-2-oxo-oxazolidin-3-vi] -

=

2-fluoro-phenoxvmethyi}-pyrrolidine- | -carboxyviic acid benzyl ester:

A suspension of miermediate 8.3 (456 mg), intermediate 2.1 (630 mg) and PPhs
(726 mg) in THF (8 mi) was treated dropwise over 2 h with DIAD (0.35 ml) at rt. The
reaction mixture was further stirred at 1t for 2 h and was concentrated in vacuo. The
residuc was purified by chromatography (Hex/EA 7:3 to 6:4) to give 966 mg (94%
yield) of a yeliow oil.

'H NMR (DMSOu: 8 ppm): 0.04 (6H, s); 079 (OH. s} 1.65-1.82 (iH, m);
193-2.08 (1H, m), 2.56-2.74 (1H, m); 3.14-325 (1H, m), 3.30-3.59 (3H, m)
3.69-3.78 (1H, my; 3.74 (1H, dd. J=3 and J=12); 3.87 (1H, dd, J=3 and J=12};
3.95-4.12 (3H, m);, 4.70-4.83 (1H, m); 5.05-5.08 (2H, m);, 7.16-7.21 {2ZH, m);
7.27-7.38 (SH.m). 7.56 (1H, dd, F = Z and } = 14).

MS (EST): 559.3.
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5MS (EST): 790.5. 10.ii. 7-(4-0
,-benzyloxy-phasphoryloxy)-4-141(R)-5-Iternbutyl-dimethyl-
silanyloxymethyl)-2-oxo0-0zazolidin-3-y1J-2-fitioro-phenoxymethyl)-piperidi
whlQ7d.s6yclopropyl-6-11noro-4-0zo-1,4-dihydro-quinoline; 3- g} lic_.
acid benzyl ester: A suspension of intermediate 10.i (523 mg:ﬁgrﬁ%r ﬁ/ﬁiﬁm?
ml) was sequentially treated 10 with 4',%5-dicyanoimidazole (140 mg) and
dibenzut LN diisenropylphospReamIdie (392.R L. AiefL 0 8L NG ey
reaction mixture was treated with 190 ii tert-butyl hydroperoxide (70%in

WATSH ARt et Stifredr &t 116Y £1¢/The solvent was evaporated under

reduced pressure and the residue was worked CM) and purified by ,
c rgﬁlﬁg%Fip%@%ﬁ"&f%ﬂ}mege'ﬁj%ﬁ?%é%’).d lf}ﬁ{émrﬁei% f(f%gws%lfac A )(‘%{s{c} n
stifraeht Bihiéther (5rmbhafferding @87umgt4 keryield)yoba yeliow selidnikted to
i ) 9. 941§ 1 Q06.8OH, in): 1. Hydp): 119 oo
g o DD oh e gy U oSy i ot
1868, Teheorude eyt yaoneridR)b8.BE (MMNH)YI8OIB P2H, m)9885t0 give
(2% A @72 Band £ LARARGAH, £, J = 9.1); 4.38 (2H, s); 4.73 (1H, in);
5,02&@14, d, J=7.6),5.26 (2H, s); 7.17 (2H, m); 207.42 (17H, m); 7.77 (IH,
o F MBS {5014 Dprisy, MS(ESTOH.OB0.3. 00210 TLHAm: 3R§:8.74 (1, m);
fqeztw i ﬁn@_‘m"m% fp%@{ﬁlgaz(f@:i)ﬁf}ﬁfr?ﬁ&ﬁﬁ'léi?%g'ﬁb?@%z@ﬁm%ﬂh; I=4,1=6
-phaosphonooxy-pipe ridin- 1 :yl)- - cycippropy1-6-flugro- 4-oxo- , _
Ty o . i iox H O by D Sbeh 38 SisfehioR of (. m:
intéfnieidiate 104i (2Q0tmI(FinATOH7(25(0nk) was/treated dth, HBr (lsmhi g, dd,
33%,in ?(jgl-{)ﬁand stirred at rt for 2 h. The reaction mixture was poured
into cold water (10 m1). After work-up (DCM), the residue was stirred in
eher 80 m45¥.2rhe resulting yellow solid was collected by filtration (144.5
mg; 95% yield). MS (EST): 798.1. WO

2008/ 1156335R6TL132R0 (1 Opdas Al )%’Q@% oxv)-phenyi]-5-hydroxymethyl-

1-cyclopropyl-6-11uoro-7-14-1-2-11uoro-4((R)-5-hydroxymethy1-2-oxo-0

x%‘i%i?ﬁ%ﬂ =y 1Y phenamnethy11-4-phosphoriaory-piperidin - 1-y11-4-oxo-
.dihydro-quingline3-carboxylic acid:. A solution of inter late 10.iii . :

o S i o R b SRR dipyeon o

doeredRo nig)iahd hyerbgenaté8ovBaRdAG21094)( 10l mginorikd hatitdure of

Thegatalyskyas filtered off and washed with water (5 m1). The filtrate

was eva}porated under reduced pressure and taken up in water (1 ml) and

tPESEF Wi IN'HCI (400 1.11) until precipitation. The solid was collected

by filtration, redissolved in MeOH (10 ml ) and treated with K2CO3 (56.25

ng). Afterstiming thémipd /B8 B fOr-1luoro-4-((R - 5-hydroxymethyvi-2-oxo-

oxazolidin-3-vij-phenoxymethyl]-pyrrolidin-1-yl}-4-oxo-1,4-dikvdro-guinoline-

3-carboxviic acid:

This compound was prepared in 17% yield as a yellow solid, starting from
miermediate 8iv - (67 mg),  7-chloro-l-cyclopropyl-6-fluoro-1,4-dihyvdro-4-oxo-
3-guinohinecarboxylic acid boron diacetate complex (80 mg; prepared according to
WO 88/07998) and DIPEA (36 ul), and following the procedure of Example 6,
step 6.1x. The crude product was purified by chromatography (DCM/MeOH/AcOH
98:1:1 to 94:5:1} and the foamy residue was stirred in MeOH (1 ml).

"H NMR {DMSOus; & ppm): 1.10-1.34 (4H, m); 1.85-2.01 (1H, m); 2.14-2.28 (1H, m};
2.75-2.90 (1H, m); 3.48.3.60 (2H, m): 3.60-3.88 (6H, m), 4.05 (1H. t, J=9);
4.09-4.18 2H, m), 4.63-472 (1H., m); 319 (1H, t, J=6) 7.09 (1H, d. J=8);
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A

10 30 min, the solvent was evaporated under reduced pressure and the
residue was dissolved in water (4 ml ) and treated with IN HCI (814 ill)
until precipitation The solid was collected by filtration, washed with water
vanshgried ynder reduced pressure, affording 105 mg (82% yjeld). of vellc X\éf-z?
solid. NMR (DMS0d6; 8 ppm): 1.134.30 (411. m); 1.95-2.11 (2H, t broa
=10): 15 2.24 (2H, d, J = 12.5); 3.59 (3H; t, J = 10). 3.5-3.69 (3H. m.);
377¢:3.87 (2, #0), AR2 (b ab, . 1=39)n4 B (2H,718); 466 (111 m): BT (11, s
’(\3{ &n) 7.19 (2H, m); 7.56 (2H, m); 7.87 (1 H, d, J = 13.2); 8.63 (IH. s).
é"% 866.2. Example it: 1-ethy1-6-fluoro-7-(4-12-fluora-4-((R)-5-h
mmmem.z oxo70oxazolidin-3-y1)-phenoxymethyli-piperidin-l-y1}-4-o0
x0-1.4-dihydro-quinoline- 3-carboxylic acid: This compound was prepared
in analogy to Example 1, step Liv, starting from intermediate 2.iv (250 mg)

ah&rraiidro-I- éﬁﬁ%%@%ﬁoﬁi"ﬂﬁ%hhﬁ@?&ﬁ&%@ﬁﬁﬂ%ﬁﬁ%ﬁﬁr%&%ﬁéﬁﬁm“
bm%mh%ﬁ%%md@{@ﬂ%%mﬂ}%@mmﬂ@ W@ B/03889)-Lbe-

#Egobtamed fter £va oratlon of the solvent under reduced pressure
I WA 8T EAF BCM/MeOH (500 ml; 9:1). The org.

phase was dried over Mg504 and filtered. The filtrate was evaporated and
stikieddpnDENMEeH @0amED:1). Theojietowsalidivastollscted byerting from

ft!;f@%&aﬁa{@a 0y 449y} elci)_c%mw({[f?'\é@ﬂgﬁ; 8 J@Jamgfd;l@f‘a%%%ﬂowarm-
3) 2H,dq,J = 47andJ d,J= 125)20120

‘](‘QF"I‘f‘PmW@%?C@lJTOH& él%%%d?@narécz) (7, T’SOPEF-WW?)CCS’@@” to

(Slﬁardi@z = BioRhhR:7 Di3:99:4:Q143H, MBI 1W190) and DIPEA (27 ub) and
2008/056335PCT/1132007/054557 42 - 4,49 (2H, q, J = 7), 4.65 (IH, m

7RG MF PPPFEA OHETRYBS (6P 61 5="13. gﬂé@s@w Fyapepriiied by
(B2 ubbBAphxamplei M2e0H/AcOH 98:1:1 to 94:5:1) and the foamy residue was

cé ﬁ%‘eﬁ@é“@ 27 alpmo ropionyloxyme)-2-oxo-oxazolidin-

At p erooxym thyll-piperidin-1-y1)-1-cyclopropyl-6-fluoro-4-
dﬁbNMRd(Wdﬂﬁ?ng&@bne &@arbaxwmam hydsochborige:m); 2.10-2.24 (1H, m);
Lscyclopr 0| i 2f|uo R)=5:hydri ethyl-2-0x0-qzazolid
n?cjl;(/)lt phe %?ggyl %?/II é%iéngim A’- -e {ﬁl @ ?/%%ic?u{lﬁ%hné) 3% c%zr&;f(iy(lH
i héid belizyl. dstef): T0LA-S8Ritioh. of the Tompodndlof Exadnptel2 (6068 (1H, d,

"ﬁ‘g)l'ﬁ‘)%'ié rql) was ﬁqtgp with K2CO3 (155 mg) and BnBr (160 and
stirred at 80C for 24 h. The solvent was evaporated under reduced

prEsgire ahtd the residue was worked up (DCM). The residue was stirred
in ether (100 ml) and the resulting crystals were collected by filtration

0
aé?i%';@l% ?é‘ 2 ngv@op?e)/f}%'%lg’?u%ﬁﬂoanf ?H W [ylteo?ghzg({E}-imhvds'exvmethvi~2~oxo-
oxazolidin-3-yl)-phenoxymethyi]-4-phosphonooxy-piperidin-1-vl}-4-oxo-

14-dibydro-guinoline-3-carboxvlic acid:

103 7-(4-{4-[5-(tert-butvi-dimethyl-silanyloxymethvl-2-oxo-oxazolidin-3-vi]-2-fluoro-
phenoxymethvli-4-hydroxy-piperidin-1-vlj-I-cvclopropyi-6-fluoro-4-oxo-1,4-dihvdro-

quinoline-3-carboxyvlic acid benzyl ester:

Imidazole (67 mg) and TBDMSCI (162 mg) were added to a solution of
mtermediate 4.1 (600 mg) in DMF (6 ml). The solution was stirred at 1t for 6 h. The
solvent was evaporated under reduced pressure and the residue was worked up (DCM)
and purified by chromatography (DCM/MeOH, 95:5), affording 544 mg (73.6% yield)

of a vetlow solid.
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15NMR (DMSO0d6; 6. ppm): 1.08-1.27 (4H, m); 1.45-1.60 (2H,m);
1.88-2.05 (3H, m); 2.89 (2H, t, j = 10.8); 3.50-3.57 (1H, m); 3.62-3.71 (4H,
m); 3.78 (1H, dd, 3 = 6.2 and J = 8.8); 3.98 (2H, d, J = 6.2); 4.03 (1H, t, J=

wBhedfids4s 71 m); 5.17 (IH., t, 3 = 5.9); 5.25 (2H, s); 7.19-7. g@?@ﬁ&ﬁﬁ%w

7.31-7.41 (3H, m); 7.43-7.49 (3H, m); 7,53-7.55 (1H,dcl, J = 2.0 and

J=13.8); 7.75(1E14, J = 13.8); 8.46 (1H,$). 20MS (EST): 660.3. /2. ii.

T4 (RODAS): 25t enbuto gy caiRory laminasaragionyloxymethyly- @vog@{ m);
azolidin-3- ler}leuoro henayymethyl} eridin-hy0-1- cyclgpropyb fi
o 18304 2\l arb- ol LS EArb ARy it BT bt s (1, dd.

compeungt(3671mg; 849 yield)wagobtained ps a;cqlagrlﬁ.% sabiddmy (1H, ).

an to Ie4 p.4.1i, starting fr. |ntermed| 3
mg%%og‘)gi Ala?ég[lﬂ%ﬂi I‘%ﬁ@%@ﬁﬁ*m@f%&iﬁmw m%jlg ?l@m‘ﬁe
(DM Exdo; 8hpm): 1.05-1.11 (2H, m);, 1.17-1.26 (5H, m); 1.32 (9R, s):
1.52 (21-1, m); 1.96 (3H, m); 2.90 (211, t, J = 11), 3.59-3.72 (3H, m); 3.81

(IR, dd7 J.=B0RRej 7@)5%#%41%99 (811 4- JT%QH;ZE] :g’irmgt)fn:ﬁ 25
(1H, dd, J = 4.7 and 30 11)440(1Hd J=2.6andJ=12.3):

P ST i) B (B &) P BB MR S8 e erdindyy -

11T 4B Gy 3 6-143/9) #8445 () 4Hi8) i WG 2008056 33 RWIT B0 BHORARRF -

-43 - MS (ES1): 831.312.111

741 4291 3iRY)- Ef(iﬁcm?@démﬁl@tbkﬁréhmghwamm propionylarymiethyiiR-ateated

%%a;@"@l@ﬁay%%d%zfm@ramﬂ@wa g(ﬁe%zQ'Lp%FbQ ga?am Iphosphoramidit

-y0-1-cyclopropy1-611uoro4-oxo- ro-quinoline-
TR ¢empoliimid (252 mg; m@mw@m)ma@@bwmu aded yeltow 8olidl irerr-butyl

3 xr%éagw 4 iR -y ﬂ}lﬁ@gﬁmmwn%smeﬁ'aﬁ%é%&m was
(279 mg) over Pd/C (10 mg). NMR (DMSOau 6 ppm): 1.12-1.22 (5H, m);

YOS e84 FRPUEATESOTEd ) Teggue s Wotked oy, (DGR ai purified

(ﬁﬁcmﬁawﬁ%ﬂyt(ﬁﬁ\@Me@ﬂg‘}(ﬁﬁ ;B (s ilnd: S8 A hi Ry Jrirred
6); 4.36-4.43 (1H mI 4.84-4.96 (1H,

92‘7‘“? %&‘%&‘ﬂﬂ@@zﬁi’gﬁl“i ”itljgljﬂ)di% foyvelisy eplidy, J = 8.2); 7.88
(ita MR [(B535);: B6hAHOSR (6H, s); 0.77 (9H, m): 1.07 (2E, m); 1.19 (2H, dd,
J=12and J =64 207 (2H, tbroad, T =9); 229 (2H, d, 3= 13.5) 3.18 (2. ¢, ] = 11};
3.49 (2H, m); 3.61 (1H, m); 3.73 (2H, m); 3.85 (1H, dd, J=2.6 and I = 12); 4.07 (1H, t,
= 0.1y, 4.38 (2H, s} 4.73 (1H, m); 5.02 (4H, d, T=7.6); 5.26 (2H, s} 7.17 (2H, m);
742 (17H. m): 7.77 (1H. d, 1 = 13.2); 8.46 (11, s).
MS (ESI): 1050.3,

1.4l 7-{4-[4-{(R}-5~acetoxymethvi-2-oxo-oxazolidin-3-vi)-2-fluoro-phenoxvmethvi] -
4-phosphonooxy-piperidin-1-vi}-1-cvelopropvl-6-fluoro-4d-oxo- 1 4-dikvdro-quinoline-

3-carboxyiic acid benzvl ester:

A suspension of intermediate 10.4 (200 mg} in AcOH (1.5 ml) was trecated with
HBr (1 ml; 33% in AcOH) and stirred at rt for 2 h. The reaction mixture was poured
into cold water (10 ml). After work-up (DCM), the residue was stirred in ether (30 ml).
The resultmg yellow solid was coliected by filtration (144.5 mg; 95% yield).

MS (ESD: 798.1.
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MS (ES1): 741.3. 12.iv.
7-14-144(12)-5-((S)-2-anzino-propionyloxymethyl)-2-oxo-oxazolichn-3 -
1577fluoro-phenoxymethyll-piperldin-1-y0-1-cyclopropyl-6-11.uoro-4-oxo-

whadkdVeras quinoline-3-carboxylic acid hydrochloride: This GoRRRMAY (845
mg; 97% yield) was obtained as a yellow solid in analogy to Example 4,

step 4.iv, starting from intermediate 12.1ii (100 mg) and 5MHCL1 in dioxane
(OB L) c203hHINMR- @Mcﬁ@dﬁ [B-PR): m@wzmmaeam&(&@ Skadotidin-

7,3);.1.46-1.61 m H, d broad, );,1.98- m); 2.99
BT R oy B A e, A A0 A8 by
4135 (Adyldded4 5.3 and j = 12.3); 4.55 (IH, dd, J.= 2.6 and j = 12.3); 4.96
(1H, m); 7.19-7.24 (2H, m); 7.52-7.58 (2H, m), 7.88 (1H, d, | = 13.5); 8.47
(BHoR08. 84 IHMS) PEMS. (E Sif46una) E)@mpr@,McOH/watcr( ml 1:000) was

6tttk 4o bRrfiuRrats (R)mahydiaximel PARZQHENNT0 mp) for
r?}yl pIa]eno?( methyli 4«:1:%/&1?%% glperldln &{éﬁ}%xo ;1@4 dllhl%(r)o %lﬁo oo
li

5 Cifeaglicasies e Sooio86assBed M oboI0EatEy Ty filtrate was

W@rd@&%ﬂ&rﬂ@iﬂéﬁ/&ﬁ%%@@é@r@@aﬁ&ﬁ apdsstiried af rion30 mmed hem 1N
ca@lyst WHi)flltered off and. the filtrate concentrated in vacuo. The residue

WA tER T MASOHYTE S YA lind BAS (Pl alS eftiest P HE TGyl ved in
WwasCetirced T&E)rhfﬂl’t%ﬂtmmaﬂhdﬁ*ifmedafﬂlﬁem@ystaﬁcw&[ﬁzﬁgltﬁetﬁﬁk@d’iﬁ at rt for

dﬁr)ed in vacuo f %ve 48 mg (34% yield of w solid. 1H(!;1¥R due was
B B s S PP B Ol Ss 1A% o @ridue ves
Mi)ssB18843r594(8H Zmyt) alﬁgaﬁazad(mmw H(ZB(GII&Ipﬂiﬁunh‘ﬂﬁoamﬁkaﬁgnQ)fhc solid
3.89 (2 03 HtJ 9 462 ): 517 (1H, t.
Jwas6)(: é%%c} é ati 7"%‘@?&?4‘” wg cr7a§1% ;}%Bd (Iﬁlde? rk}tigicé_‘?}’%a’sma
ﬁif@)diagg}élmgl@%mdbg (IhiciiObrodid); 15.44 (IH, s) MS (ES!): 546.2.
E _
Géﬁ%’%ﬁ;@lﬂ cﬁbrﬁo QPIRI}Q ]5] %yd?gx%%etﬁi/)l’ 2- o>:20701>}a Oﬁdl f) She 1O
roxy f&Eth ] -4-hydrdxy pitefidin-1-y 13-4 xe-E4-thydrb-p; SMdphﬂYme m};
erg-camoxylic acish: 154y sedution, of intermediate 3.4 (10ma)in, DMA &0 m);
mI% was hydrogenated over 10%

6 (2H, my, 787 (1H, d, T= 132y, 8.63 (1H, s).

MS (ESI}: 666.2.

Example 11:  I-ethvi-6-fluoro-7-{4-| 2-fluoro-4-({ K}-5-hydrexymethvi-Z-ox 0~
exazolidin-3-vl-phenoxvmethvll-piperidin-i~vi}-4-ox0-1.4-dihydro-guinoline-

3-carboxvlic acid:

This compound was prepared tn analogy to Example 1, step 1.iv, starting from
intermediate 2.1v - (250 mg)  and  7-chloro-i-ethyl-6-fluore-1.4-dihydro-4-oxo-
3-quinolinecarboxylic acid boron complex (280 mg: prepared according to
WG 87/03595). The residue obtained after evaporation of the solvent under reduced
pressure was dissolved in water (100 mi) and DCM/MeOH (500 mi; 9:1). The org.
phase was dried over MgS0O, and filtered. The filtrate was evaporated and stirred in
DCM/MeOH (10 ml; 9:1). The vellow solid was cellected by filiration (171 mg; 44%
yield).

'H NMR (DMSOu & ppmi): 145 (3H, ¢, J=7): 1.57 (2H, dg, J=4.7 and J=9},
195 (2H, d, J=12.5); 2.01-2.09 (1H. m); 3.00 (2H, m); 3.62, (3H, dq, =4 and
F=13.2) 3.73-3.78 (1H. m); 3.80 {1H, dd, J=6.5 and J=9); 3.90-4.07 (3iL, m}
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Pd/C (35 mg) for 16 h at 80 C. The reaction mixture was concentrated in
vacuo, taken in DCM/McOH 90:10 (25 ml) and stirred at rt for 30 min. The
catalyst was filtered off and the filtrate concentrated in vacuo. The residue

WS akenp in EA (2 ml), stirred at rt for 16 h and filtered. The gpstales 57

were collected and dried in vacuo to give 35 mg 20(34% yield) of a yellow
solid. 11-1 NMR (DMSO0d6; 8 ppm): 1.62-1.92 (4H, in); 3.41-3.60 (3H, m):
34603260 (H1im)73.4& {1H 1w, =6 @andr, -9); 3.86.-1(2H, 8)n4.03, (214, i1, 4,

J = 8): 4.22:4 37 (2H, m); 4.60-4.72 (IH. m); 4.95 (1H, broad); 5.18 (1H.
b?oa%:é%%éf‘i?i (9H, m): 7.50-7.59 (1H. in): 8.01 (1H, d, J = 14); 8.79

(MEBBESYAH)5:8.26 (IH. broad); 15.34 (1H, broad) MS (ES1): 547.3. WO
2008/056335PC17182007/054557 - 45 - BIOLOGICAL ASSAYS In vitro
assay Experimental methods: These assays have bee;ggerfoimed

TEITIRY the dESEriftbf igivEf i NEM o P aTRGES I Rt RtroBA xazolidin-
Susneptibility - pasinienRaciedphaldarowherebitalb theduhpareved
s%agg%%d&NCCLS Do%l[mnegt M ,-A4;étl%i£na on{gmittee for Clinical

LB orAoT (A HEARY S RERE VA PR TSR 88 Rhinimal inhibitory

concentrations (MICs; mg/l) were determined in cation-adjusted
MuélldriktsrBroth/ (BB b -a-ierodilliidhn- metHud foliohing NCC1golidin-

QW@M@%&N%%@'&QEP%#@GJ%’QI{HI«QBJM&@#@F}Q EM;’%@DQ{@Y%MC acid
Methods for Dilution Antimicrobial Susceptibility). The pH of the test
A&t (4s 7.2-7.3. In the particular case wherein the compound to be

tested is a compound of formula Ipix; wherein at least fRland R2 =~

rBprRSAREE DPOSTAZVRER e 0SLRLhS CAIGRFOLR I (he eTBhtaigF wed vit
higraan alkaline phosphatase ¢eonicenttation:dl d0/%01). 1&Inde fartieslamt was
case wherein the compound to be tested is,a compound of f | X .o
B R R NS e B R TR e
invtsesprasencetbE50¥thuhandchsmcsdbweaversthis was: not iseededyfdiitration
hesampasnds, bEXAMRIER 4:and k2 hat glieady showed significant

activity in the absence of human serum. Results: 20All the above _
EXahiied WeiOestetragaindtsevéraliG raim’ positioe GhllGranthédativiel, m):
bagteria, Typicabantibagleria) spechs, are-gven i g 1aRIeeionMKIg 2 and
mg/1). Example No. _ _ &

F=88) 398 (ZH, d. IT=62) 4.03 (IH, t, I=88); 4.62-4.71 (IH, m); 5.17 (IH, t,
J=1359Y 525 (2H, s); 7.19-7.22 (2H. m); 7.31-7.41 (3H, m) 7.43-749 3H, m);
7.53-7.55 (1H.dd, I = 2.0 and J=13 .8}, 7.75(1H.d, § = 13.8); 8.46 (1H;5).

MS (EST): 660.3.

12080 7-(4-{4-[(R}-5-({5)-2-tert-butoxycarbonviamino~propionvioxmethvlj-2-oxo-
oxazolidin-3-vl]-2-fluoro-phenoxvmethvl}-piperidin- 1 -vlj-1-cvclopropvl-6-fluoro-

d-oxo-1,4-difvdro-quinoline-3-carboxviic acid benzvl ester:

This compound (307 mg; 81% yield) was obtained as a colouriess solid in analogy to
Example 4, step 4.1, starting from intermediate 121 (300 mg), Boc-L-Ala-OH
(111 mg}, EDC (113 mg} and DMAP (27 mg).

'"H NMR (DMSOg; & ppm): 1.05-1.11 (2H. m);. 1.17-126 (3H, m); 1.32 (9H, s
L322 (2ZH, my; 1.96 (3H, m); 296 (2H, +, J=11) 3.59-3.72 (3H, m); 3.81 (1H, dd,
J=6.7 and T=9.7); 3.94-4.00 (3H. m); 4.12 (1H, t, J=9); 4.25 (1H, dd, T=4.7 and
I=11); 440 {(1H, dd, J=2.6 and J=123); 483495 (IH, m);, 526 (2H, s}
7A8-7.23 (2H. m);, 7.26-7.46 (TH, m); 7.75 (1H, d, F = 13.5); 8.45 (1H, s).
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Besides, the following results have been obtained for the Example

Vé;@g;,g%g}g%corresponding to formula ID on S. aureus' A798 /?8%87/@‘34%%7
: 5T 5455

mg,/1): Example No. S. aureus A798 E)q(ga_mple No. S. a-euc A
MS (ESI): 831.3.

12401 7-{4-{4-f(R)-5-((S)-2-teri-butoxycarbonvlamino-propionvioxymerhylj-2-oxo-
oxazolidin-3-vIj-2-fluoro-phenoxymerhyl}-piperidin- 1 -vi)-1 -cvcloprapyl-6-fluoro-

d-oxo~1, 4-dihydro-quinoline-3-carboxyiic acid:

This compound (252 mg; 100% vield) was obtained as a yellow solid in analogy to
Example 4, step 4.ii by hydrogenation of intermediate 121 (279 mg) over Pd/C
(10 mg).

'H NMR (DMSOug; 8 ppm): 1.12-1.22 (5H, m); 1.26-1.36 (11H, m); 1.47-1.59 (2H, m}
192 ZH, d, F=12); 1.98-2.10 (1H, m} 2.99 (2H, t. 1= 12); 3.79 (4H, m); 3.97 (3H. 4.
I=76) 410 (IH, t, J=0) 426 (1H, dd, 1=53 and J=12.6); 436-4.43 (IH, m);
4.84-496 (1H, m); 7.17-7.32 (3H, m); 7.52 (1H, d, I=12.9);, 7.54 (IH, d, } =82}
T.88 (1H, d,J=13.5); 8.64 (1H, s).

MS (EST): 741.3.

120, 7-(d-{4-[(R)-5-((S)-2-amino-propionyloxyvmethyvl)-2-oxo-oxazolidin-3 vij-
2-fluoro-phenoxymetiyl}-piperidin-1-vi)- I -cvclopropyl-6-fluoro-4-oxo-1,4 dihvdro-

quinoline-3-carboxvlic acid hvdrochioride:

This compound (84 mg; 97% yield) was obtained as a yellow solid in analogy to
Example 4, step 4.1v, starting from intermediate 12.111 (100 mg) and 547 HCI in dioxane
{0.5 mi).

H NMR (DMSOu: § ppm): 1.13-1.32 (4H, m}; 1.36 (3H, d, J=7.3); 1.46-1.61 (2H,
m}; 1.92(ZH, d broad, J=12); 1.98-2.10 (1H, m); 2.99 (2H, ¢, J = 12); 3.74-3.91 (5H,
m); 3.98 (2H, d, I=64); 410-4.18 (1H, m);, 435 (IH, dd, I=53 and 1=12.3);
4.55(1H, dd, J=2.6 and ] = 12.3); 4.96 (1H, m); 7.19-7.24 (2H, m}; 7.52-7.58 (2H, m);
7.88 (1H, d, ] =13.5), 847 (3H, m); 8.64 (1H, ).

MS (ESI): 641.2.

Example 13: 6-fluoro-7-{4-[2-fluore-4-((R)-5-hydroxymethyl-2-ox0-oxazolidin-
3-yI)-phenoxymethyli-4-hydroxy-piperidin-1-vi}-4-ox0-1.4-dihydro-guinoline-

3-carboxviic acid:

A solution of mtermediate 1.iv (150 mg) in DMA (10 ml) was hydrogenated over 20%

PA(OH)/C (100 mg) for 5 days at 80 °C. The reaction mixture was concentrated in
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vacuo, taken in DCM/MeOH 90:10 (50 ml) and stirred at rt for 30 min. The catalyst was
filtered off and the filtrate concentrated in vacuo. The residue was taken in MeOH
(0.2 mly and EA (2 mi) was added. The suspension was stivred at rt for 30 min and
filtered. The crystals were collected and dried in vacuo to give 48 mg (34% vicld) of a
yellow solid,

'H NMR (DMSOg: & ppm): 1.64-1.77 (2H, m); 1.82-1.98 (2H, m); 3.14-3.30 (2H, m);
3.38-3.539 (3H, my); 3.59-3.71 (1H, m); 3.78 (1H, dd, J=6 and }1=9); 3.89 (2H, s);
403 (1H. t, 1=9); 4.62-4.73 (IH, m); 4.84 {1H, ¢); 5.17 (1H, t, I=6); 7.16-7.23 (2H,
m);, 7.28 (1H, d, J=8);, 7.51-7.60 (1, m);, 7.81 (1H, d.J = 13); 8.79 (1H, s); 13.09 (1H.
broad); 15.44 (1H, s).

MS (ESI): 546.2.

Example 14: 6-fluore-7-{4-[2-flaoro-4-({ Ry-5-hyvdrexymethvi-2-oxe-oxazolidin-
3-vl)-phenoxymethyl}-4-hvdroxy-piperidin-1-vi}-4-ox0-1 4-dihydro-

[1,8inaphthyridine-3-carboxyiic acid:

A solution of mtermediate 3.1 (110 mg) in DMA (10 ml} was hydrogenated over 10%
Pd/C (35 myg) for 16 h at 80 °C. The reaction mixture was concentrated in vacuo, taken
in DCM/MeOH 90:10 (25 ml) and stirred at 1t for 30 min. The catalyst was filtered off
and the filtrate concenirated in vacuo. The residue was taken up in EA (2 ml), stirred at
1t for 16 b and filtered. The crystals were collected and dried in vacuo to give 35 mg
(34% yield) of a yellow solid.

"H NMR (DMSOus; & ppm): 1.62-1.92 (411, m): 3.41-3.60 (31, m); 3.60-3.69 (1H. m);
3.78 (1M, dd, J=6 and J=9);, 3.86 (2H, s}, 4.02 (1H, ¢, J=§); 4.22-437 (2H, m);
4.60-4.72 (1H, m). 495 (IH, broad), 5.18 {(1H., bread), 7.13-7.23 (2H, m),
7.50-7.59 (1H, m); 801 (IH, d, I=14); 879 (IH, broad), 13.26 (1H. broad),
15.34 (1H, broad).

MS (ESI): 547.3.



LA

15

4 In addition, the compound of Example 11 has a MIC of 8 mg/1 aoainst
H./hem/Is 29212 bacteria. SMoreover, in physiological environment
(comprising phosphatases and esterases), the compounds of formula 'me

Vﬂgg([@%ggysgonverted into the corresponding compounds of f}gét}} % U:?/(h 54557

indeed: the compounds of Examples 54and 10, in the presence of human
alkaline phosphatase, have MiCs of respectlvely 0.25 and 0.5 mg/1
against S. au.reus A798, 10whereas the same compounds have MICs of
respectively > 16 mgll and 16 mg/l against S. aureus A798 when the
pBéshhalasd isabgc¥ft Ak @ the compounds of Examples 4 and 12, even
in the absence of human serum each have a M1C of 0.5 ing/l against S.
aureus A798. 47 Claims 1. A compound of the formula | Il wherein R1

réptéseatsi®H, OPO3H2 or OCORS5; R2 represents H, OH or OPO3F121

Experimental methods:

These assays have been performed following the description given in “Methods for
dilution Antimicrobial Susceptibility Tests for Bacteria that Grow Aerobically, 4th ed.;
Approved standard: NCCLS Document M7-A4; National Committee for Clinical
Laboratory Standards: Villanova, PA, USA, 1997”. Minimal inhibitory concentrations
(MICs; mg/l) were determined in cation-adjusted Mueller-Hinton Broth (BRL) by a
microdilution method following NCCLS guidelines {National Commitiee for Clinical
Laboratory Standards. Methods for Dilution Antimicrobial Susceptibility). The pH of

the test medium was 7.2-7.3.

in the particular case wherein the compound to be tested is 2 compound of formula Ippg
wherein at least one of R' and R” represents OPO3H,, then the test was carried out in the

presence of human alkaline phosphatase (concentration: 1 Usmi).

In the particular case wherein the compound to be tested is a compound of formula T
wherein R’ represents & group OCOR’, then the test may be carried out in the presence
of 50% human serum. However, this was not needed for the compounds of Examples 4

and 12 that already showed significant activity in the absence of human serum.

Results:

All the above Examples were tested against several Gram positive and Gram negative

bacteria. Typical antibacterial spectra are given in the table below (MIC in mg/l).

]
Example No. ¢+ S awreus A798 8. Pneumoniae 49619 | M. catarrhalis A894

3 G.25 0125 0.5

I 0.25 0.0663

7
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5A represents N or CR6; R3 represents H or fluorine; R4 is H, (CI-C3)

alkyl or cycloalkyl; R5 is the residue of a naturally occurring amino acid, of

the enantiomer of a naturally  occurring amino acid or of
vilimathylardnoglycine; 10R6 represents H, alkoxy or haloge@,(arr}%{hd%& 1557

or 1; or a salt of such a compound. 47a 2. A compound of formula |

according to claim 1, which is also a compound of formula IQ: ICE

wireredn, Rhreppasents QbR 0341 2emO6RRRISR2 rerresentsik, Bhlpounds
or OPO3H21 A repres gs N or CR6; R3r presents quorlne R4

rEPYSSRMIL R (DS HiryTor é%?é{élﬁif (M3& 18 the'Fesidue of a

naturally occurring amino acid (in particular the residue of Ala);

Example No. 7 S. arreus AT98 Example No. 8. anrens AT98
1 0.25 % {0.125
2 0.23 9 1
3 (.25 bl > 16
6 1 13 2
7 1 i4 4

In eddition, the compound of Example 11 has a MIC of 8 mg/l against . faecalis 29212

bacteria.

Moreover, i physiclogical environment {comprising phosphatases and esterases), the
compounds of formula Ippg are rapidly converted mnto the corresponding compounds of
formula Ip. Indeed:

- the compounds of Examples 5 and 10, in the presence of human alkaline
phosphatase, have MiCs of respectively 0.25 and 0.5 mg/! against S. aureus A798,
whereas the same compounds have MICs of respectively > 16 mg/l and 16 mg/l
against 5. aureus A798 when the phosphatasc is absent; and

- the compounds of Examples 4 and 12, even in the absence of human serum, each

have a MIC of 0.5 mg/l against §. qureus A798.
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10R6 represents H or alkoxy; and n is 0 or 1; or a salt of such a
compound. 3. A compound of formula | according to claim 1, which is also
a compound of formula ID 47b wherein R2 represents H or OH; A
represents N or CR6; R3 represents flygorine; 5R4 represents H, (CI-C:0
alkyl or cycloalkyl; R6 represents H or alkoxy; and nis 0 or 1; or a salt of
such a compound. 4. A compound of formula | according to any one of
claims 1 to 3, wherein R2 1Orepreseﬁf§3@§1; or a salt of such a compound.

5. A compound of fonnula | according to any one of claims 1 to 3, wherein
nis 0; or a salt of such a compound.

1. A compound of the formula 1

whereln

R! represents O, OPO;H; or OCOR;

R? represents H, OH or QPOsH;;

A represents N or CRS;

R? represents H or fluorine;

R is H, (C,-C3) alkyl or cycloalkyl;

R’ is the residue of a naturally occurring amino acid, of the enantiomer of a naturally
occurring amino acid or of dimethylaminoglycine;

R® represents H, alkoxy or halogen; and

nisforl;

or a salt of such a compound.



6. A compound of foiiula I according to any one of claims 1 to 3, wherein n

is 1; 150r a salt of such a compound. 48 7. A compound of formula |

according to any one of claims 1 to 3. wherein A is C126, R6 representing
"R rAEALAUNREAMRHIN B FOTRNNA LU L g of
according to claim 7. wherein A'is CR6, R6 representing H of met oxy;%r
fargaiteofsuch a compound. 9. A compound of formula 1 according to any

one of claims 1 to 3. wherein R3 is fluorine; or a salt of such a compound.

A compound of formula | according to any one of claims 1 to 3, wherein

R4 is cygloalkyl; 1Qor a galt of such a compound. 11A compound

accérdingyo clairg \ is selected from the following: -

1 Ly-phenoxymethyl]-4-hyd{oxy-
T?oline- 3-carboxylic acid; 15-
-pyclopropy1-6-f1uoro-7-1442-fludR6-4
idin-
3-y1)-phenoxymethy|I-piperidin-I-yII-4-oxo-1.4-dihydro-quinolipB-S-carboxy
lic acid; - 1-cyclopropyl-6-fluoro-7- R4
}412-fluoro-4-((R)-5-hydroxyrnethyl-2-oxo-oxazolidin- 3
-y1l)-phenoxymethyli -4-hydroxy-piperildin-1-y1}
-4-0x0-1,4-dihydro[1,8]naphthyridine-3-carboxylic acid; 20-
Whigin4-[(R)-54(S)-2-amino-propionyloxymethy0-2-oxo-oxazolidin-3-y1]-2-f
HAUQLO- . 3,
Iéef%%gi@%se?%&gz%%rgiggggrii:lin-I-yO-1-cyc|opropyt-6-f|uoro-4-oxo-1.4
Riaippepssisidofidés-04tBeNylic acid; - 1-cyclopropyl1-6-fluoro-7-
A%%%‘z%'é&{{%‘ﬁf@?@(’? x0-5-phosphonoox ymethy oxazo lidin-3-y1)-pheno
xymethy 1] -4-hydrox y-piperidin-I-y1}
Riareptesenas dingtirs25quinoline-3-carboxylic acid;

R* represents H, {C1-C3) alkyl or cycloalkyl;

~hydroxy. 1-2-ox7
OH

R® is the residue of a naturally occurring amino acid (in particular the residue of Ala);
R® represents H or alkoxy; and

nisQori;

or a salt of such a compound.

3. A compound of formula I according to claim 1, which is also a compound of

formula Ip
O F
(dN—@O {CHz]n_\
- - \
A

Ip

'
Y\\\

GH
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- 1 -cyc lopropy1-6-fl uoro-7- (R)-3-[2-fluoro-4-((R)-5
-hydroxymethyl-2-oxo-oxazo li 47b
din-3-y1)-phenoxymethy11-3-hydroxy-pyrrolidin-lI-y11-4-oxo-1,4-dihydro-q
wiwotime-3-carboxylic acid; - 1-cyclopropyl-6-fluoro-7-1(.5)-3
s12-fluoro-4-({R)-5:hydroxymethy1-2-oxo-oxazolidin303-y1)-phenoxymeth
E§/|]%-e %-j‘ﬁ’?l F%ﬁ}%(/f)gy@rlgﬁdin-l-yll -4-0x0-1,4-dihydro-quinol ine- 3-carboxylic
Acidresents N or CR®;

e I -6-fluoro-7-{(R)-342-fluoro-4-((R)-5-hydroxymethyl-2-oxo-ox
%z%glﬁg%@gﬁygﬁlgﬁbxymethyl]-3-hydroxy-pyrrol idin-l-y1 }
R8sapathony-Hdxn-LA-dityldroquihellhel:3-carboxylic acid: 49

ropyi-6-fluoro-7-}(S)-3-[2-fluoro-4-((R)-5-hydroxymethy1-2-oxo-ox
F\;]afrz%yﬁi%%1‘%7(-(1:;[%;%poﬁ(éd"rlji‘llf({)(g()i}yrh%%hg"fll11-3-hydroxy-pyrrolidin-I-yl}
n-8 fhethloxy-4-oxo-1,4-dihydroquinoline-3-carboxylic acid; -
1-cyclopropyl-6-fluoro-7- (R)-3-[2-fluoro-4-((R)-5-hydro
oxyriakhyi spebocoxaeotidin- 5 3-y1)-phenoxymethyll-pyrrolidin- 1

-y1}-4-oxo0-1,4-dihydro-quinoline-3-carboxylic acid; -
Axyelanganyd-fluaiaulal (Sicdalioia 4ARLRYHIARINCIM200 iy 2

azolidin3-y1)-phenoxymethyl11-pyrrolidin-I-y1}-4-oxo-1.4-dihydro-quinoline
EBTEsSxytic acid;  1-cyclopropy1-6-fluoro-7-

(R)-312-fluoro-44(R)-5-hydroxymethy1-2-oxo-oxazolidin3-y1)-phenoxyme
(%h%/ PPGIR LS9 HF B A e thoxy-4-0x0-1,4-dihydro-quinol ine-

103-carboxylic acid;
5-cycloprapyldbefitonoyta{{ SpQH{@uhi o @ (R) F-biytliaxy ot hyiherexonaxaz

olidin d 3-y1)-plienoxymethylj-pyrrolidin-I-y1}
org-adithdxych-oxonmipddilydro-quinoline3-carboxylic acid; -
1-cyclopropyl-6-fluoro-7-14-[2-fluoro-44(R)-5-hydroxymethy1-2-oxo-oxaz

olidin; cmerrding . A o
o ot ot el o o ol chim Ly S e i
Og@pgg@mm-gcgﬁ{m@p acid; - 1-ethyl-6-fluoro-7-

}4-12-fluoro-4-((2)-5-hydroxymethyl-2-oxo-oxazolidin-3-y1)-

phenoxymethylkpiperidin-1-yl} -4-oxo- | .4-dihydro-quinoline-3-carboxylic

acid; - 7-(4- }4-[(R)-5-(

(S)-2-amino-propionyloxymethy1)-2-oxo-oxazolidin-3-y1]-2-fluoro-
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20phenoxymethy1}-piperidin-1-y1)-1-cyclopropyl-6-fluoro-4-oxo
1,4-dihydro-quinoline-3- carboxylic acitf -

6-fluaro-7-{4-[2-fluoro-4-((R)-5-hydroxymethy1-2-oxo-axazolidin-3-y1)- . 6 6
g L A A s et S
rephorytio@tidir2koxy;
6-fluoro-7-14-1-2-fluoro-4-((/0-5-hydroxymethyl-2-oxo-oxazolidin-3-y1)-
opheabxyirmethyilcdrhgelrosty-piperidin-1-y1} -4-oxo-1,4-dihydro-

[1,8]naphthyrid ine3-carboxylic acid; or a pharmaceutically acceptable salt

SOBSHGR S ERMBOHIthula 12, R GAMRH NG, ARCPTdING 40 Sl ARS NCH S senting 1
1-cyclopropyl-6-fluoro-7- }442-fluoro-

OBOAAIRY5-hydroxymethy1-2-oxo-oxazolidin-3-y1)-phenoxymethyl]-4-hydro
xy-piperidin- |-y11-4-oxo0-1,4-dihydro-quinoline-3-carboxylic acid: or a

RSN QL SHARAIRPAYBBble salt of such a compound. 50 14. A
pharmaceutical composition containing, as active principle, a compound of
sfokmulap@sdefin éeHimblaindordphaiinase wiically aeéeptable saltvherein R® is
ﬂthere(_)]‘, and E}# I%ast gne\theraﬁeéltically inert excipient. 15. Use of a
88%%%@%&18? ormuta 148 Gefied in claim 1, or of a phannaceutically
acceptable salt thereof, for the manufacture of a medicament intended for
Ithe\pravention of reatiemabbdcetatinfestionsiaies A compdendoR” is cycloalkyl;
formula | as defined in claim I, or a pharmaceutically acceptable salt

ofierelbh fokehe peaventish or treatment of bacterial infections.

11. A compound according to claim 1, which is selected from the following:

- 1-cyclopropyl-6-fluoro-7-{4-[2-fluoro-4-((R)-5-hydroxymethyl-2-oxo0-oxazolidin-
3-yl)-phenoxymethyl]-4-hydroxy-piperidin-1-yl} -4-ox0-1,4-dihvdro-quinoline-

3-carboxylic acid;

- -cyclopropyl-6-fluoro-7-{4-[2-fluoro-4-((R)-5-hydroxymethyl-2-oxo-oxazolidin-
3-yl}-phenoxymethylj-piperidin-1-yl}-4-oxo0-1.4-dihydro-quinoline-3-carboxylic acid;

- I-cyclopropyl-6-fluoro-7-{4-{2-fluoro-4-((R)-5-hydroxymethyl-2-oxo-oxazolidin-
3-y)-phenoxymethyl}-4-hydroxy-piperidin-1-yl}-4-oxo0-1,4-dihydro-

[ 1,8 naphthyridine-3-carboxylic acid;

- T-(4={4-[(R)-5-((S)-2-amino-propionyloxymethyl)-2-oxo-oxazolidin-3-y}]-2-fluoro-
phenoxymethyl}-4-hydroxy-piperidin-1-yl)-1-cyclopropyl-6-fluoro-4-oxo-1,4-dihydro-
quinoline-3-carboxylic acid;

- l-cyclopropyl-6-fluoro-7-{4-{2-fiuoro-4-((R)-2-oxo-5-phosphonooxymethyl-
oxazolidin-3-yl)-phenoxymethyl]-4-hydroxy-piperidin- 1 -y1} -4-ox0-1,4-dihydro-
quinoline-3-carboxylic acid;

- 1-cyclopropyl-6-fluoro-7- {(R)-3-[ 2-fluoro-4-(( R )-5-hydroxymethyl-2-oxo-oxazolidin-
3-yl}-phenoxymethyll-3-hydroxy-pyrrolidin-1-yl} -4-ox0-1,4-dihydro-quinoline-
3-carboxylic acid;

- I-cyclopropyl-6-fluoro-7-{(S)-3-[ 2-fluoro-4-((R)-5-hydroxymethyl-2-oxo-oxazolidin-
3-yl)-phenoxymethyl|-3-hydroxy-pyrrolidin-1-yi} -4-oxo0-1,4-dihydro-quinoline-
3-carboxylic acid;

- 1-cyclopropyl-6-fivoro-7-{(R)-3-[2-flucro-4-((R)-5-hydroxymethyl-2-oxo-oxazolidin-
3-yl)-phenoxymethyl]-3-hydroxy-pyrrolidin-1-yl } -8-methoxy-4-oxo-1,4-dihydre-

quinoline-3-carboxyvlic acid:
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49
-1 -cyclopropyl—6-ﬂuoro»7~ {(S)-3-[2-fluoro-4-((R}-5-hydroxymethyl-2-oxo0-oxazolidin-
3-yl)-phenoxymethyl}-3-hydroxy-pyrrolidin-1-y1}-8-methoxy-4-oxo0-1,4-dihvdro-
quinoline-3-carboxylic acid;
- 1-cyclopropyi-6-fluoro-7-{(R)-3-[ 2-flucro-4-(( R)-53-hyvdroxymethyl-2-oxo-oxazolidin-
3-yh)-phenoxymethyll-pyrrolidin-1-vl}-4-oxo-1, 4-dihydro-quinoline-3-carboxvlic acid;
- l-cyclopropyl-6-fluoro-7-{(S)-3-[2-fluoro-4-(( R)-5-hydroxvmethyl-2-oxo-oxazolidin-
3-yi}-phenoxymethyl]-pyrrolidin-1-yt}-4-0x0-1.4-dihydro-quinoline-3-carboxylic acid;
- 1-cyclopropyl-6-tluoro-7-{(R)-3-[ 2-fluoro-4-((R}-5-hydroxymethyl-2-oxo-oxazolidin-
3-yl)-phenoxymethyl}-pyrrolidin-1-y1} -8-methoxy-4-oxo-1,4-dihydro-quinoline-
3-carboxylic acid;
- l-cyclopropyl-6-fluoro-7-{(S)-3-[2-fluoro-4-({ R)-5-hydroxymethyl-2-oxo-oxazolidin-
3-yl}-phenoxymethylj-pyrrolidin-1-yl} -8-methoxy-4-0x0-1,4-dihydro-guinoline-
3-carboxylic acid;
- l-cyclopropyl-6-fluoro-7-{4-[2-fluoro-4-((R}-5-hydroxymethyl-2-oxo-oxazolidin-
3-yl)-phenoxymethyl}-4-phosphonooxy-piperidin-1-yl}~4-oxo-1,4-dihydro-quinoline-
3-carboxylic acid;
- 1-ethyl-6-fluoro-7-{4-{2-fluoro-4-((R)-5-hydroxymethyl-2-oxo-oxazolidin-3-y1)-
phenoxymethyl]}-piperidin-1-y1}-4-oxo-1,4-dihvdro-guinoline-3-carboxvlic acid;
~ T-(4={4-[(R)-5-((5)-2-amino-propionyloxymethy!)-2-0xo-oxazolidin-3-yl]-2-fluoro-
phenoxymethyl}-piperidin-1-yl)-1-cyclopropyl-6-fluore-4-oxo-1,4-dihydro-quinoline-3-
carboxylic acid;
- 6-fluoro-7-{4-[2-fluoro-4-((R)-5-hydroxymethyl-2-ox0-oxazolidin-3-yl)-
phenoxymethyij-4-hydroxy-piperidin-1-yl }-4-0x0-1,4-dihydro-quinoline-3-carboxylic
acid;
- 6-fluoro-7-{4-[2-fluoro-4-((R)-5-hydroxymethyl-2-oxo-oxazolidin-3-vl)-
phenoxymethyl|-4-hydroxy-piperidin-1-yl}-4-oxo-1,4-dihydro-[ 1.8 naphthyridine-

3-carboxylic acid;
or a pharmaceutically acceptable salt of such a compound.
12. A compound according to claim 11, which is 1-cyclopropyl-6-fiuore-7-{4-[2-fluoro-

4-((R)-3-hydroxymethyl-2-ox0-oxazolidin-3-yl)-phenoxymethyl}-4-hydroxy-piperidin-

1-yl}-4-ox0-1,4-dihydro-quinoline-3-carboxylic acid;

or a pharmaceutically acceptable salt of such a compound.

13. As a wedicament, a compound of formula I as defined in claim 1, or a

pharmaceutically acceptable salt thereof.
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14. A pharmaceutical composition containing, as active principle, a compound of
formula I as defined in claim 1 or a pharmaceutically acceptable salt thereof, and at least

one therapeutically inert excipient.

15, Use of a compound of formula I as defined in claim 1, or of a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament intended for the prevention

or treatment of bacterial infections.

16. A compound of formula I as defined in claim 1, or a pharmaceutically acceptable

salt thereof, for the prevention or treatment of bacterial infections.



