as nedi cahents, |,n partlcul ar as antybacterial nedica nts

* publicatibns b3 & B5BAHheiohSofntfes/ $A/SEP 311 090, EP 312 ooo a
Rark 5 et a em 35, 1156 (1992) disclose
N- aryl oxazol i.di nones haV| ng anti bacterial - 13ction. . Addi-tetrat V-

oo

3-(nitrogen-substituted)phenyl:5-beta- anid matlmé PXReeD SHEEZFSJnesSQ(e
di sclosed in EP 609 905 Al. Furthernore, oxdzol idi none deriv tlves h Bng| a

nonoam ne oxi dase-inhibitory action are publ igﬁégbremema@@ #4410 gq6’5

440 and those having action as adhesion 10 or %L&gé}h stospagpql; .......
publ i shed in EP 645 376. Antibacterially act iw\ga 1 Q@ne dey pagad i.ves
are al so described in our applications EP 6 %ﬁ%’“ é% ....... Epa@%& "

Abstract paged ....... paged .20

EP 697 412 ancke%l‘? sZﬁﬁithge%' oxazelidinones

New substituted oxazol I di nones The present inventi o
supsti tut-ed oxazol I di nones, processe\s for their prep h '/l.
nd C H:

~

The present invention relates to new substituted oxazolidinones, processes for their

preparation and their use as medicaments, in particular as antibacterial medicaments.

.The publications US 5254 577, US 4 705 799, EP 311 090, EP 312 000 and C.H. Park
5 et al., J. Med. Chem. 35, 1156 (1992) disclose N-aryloxazolidinones having

antibacterial action. Additionally, 3;(nitrogen-substituted)phenyl~5-beta—

amidomethyloxazolidin-2-ones are disclosed in EP 609 905 Al.

Furthermore, oxazolidinone derivatives having a monoamine oxidase-inhibitory action
are published in EP 609 491 and EP 657 440 and those having action as adhesion
10  receptor antagonists are published in EP 645 376.

Antibacterially active oxazolidinone derivatives are also described in our applications
EP 694 543, EP 693 491, EP 694 544, EP 697 412 and EP 738 726.

The present invention relates to new substituted oxazolidinones of the general formula

@

Al

N/loj\o - @ K -
=l

15 in which

A represents a S-membered aromatic heterocycle bonded directly via a carbon



The present invention relates to new substituted oxazolidinones of the
general forrmula [erre] A131 534 -FhoireigA countepeesents a 5-nmenbered aromatic
het erocycl e bonded directly via a carbon -2 - atomand having up to 3
heteroatons fromthe series S, N and/or 0, which can additionally have a
f:used benzene or naphthyl ring, or represents a 6-nenbered, aromatic

‘heterocycl e bonded directly via a carbon -24 om and havi ng at | east one
nitrogen atom or

atom and having up to 3 heteroatoms from the series S, N and/or O, which can
additionally have a fused benzene or naphthyl ring, or

represents a 6-membered, aromatic heterocycle bonded directly via a carbon
atom and having at least one nitrogen atom, or
5 : represents an in each case 6-membered, bi- or tricyclic aromatic radical bonded
directly via a carbon atom and having at least one nitrogen-containing ring, or
represents p-carbolin-3-yl or indolizinyl bonded directly via the 6-membered
ring, the cyclic systems optionally in each case being substituted up to 3 times
in an identical or different manner by carboxyl, halogen, cyano, mercapto,
10 formyl, phenyl, trifluvoromethyl, nitro, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl each having up to 6 carbon atoms or by
straight-chain or branched alkyl or alkenyl each having up to 6 carbon atoms,
which for their part can be substituted by phenyl, and/or being substituted by
pyridyl, which for its part can be substituted by straight-chain alkyl or alkoxy

15 each having up to 6 carbon atoms or
represents a radical of the formula
R3
R RS R’ R’ R*
N
< $es
5 *

D R £
Rs 3 Rg 3

\ R® r* \ RR Rt

N N

S b
G =< RS , M;( R
L N !
!
\ R \ R*
/N N
(©),=8 R’ or (o=)bp\ R
Q T
OH
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5 ) represents an in each case 6-nenbered, bi- or tricyclic aromatic
radi cal bonded directly via a carbon atom and having at |east one
nitrogen-containing ring, or represents .[err]-carbolin-3-yl or indolizinyl

bonded di rec_twAvj;psgngofg%mm ring, the cyclic systens optionally in
S

each case being su rtuted up to 3 tinmes in an identical or different
manner by carboxyl, hal ogen, cyano, nercapto, 10 fornyl, phenyl,
trifluoronmethyl, nitro, straight-chain or branched al koxy, al koxycarbonyl,
al kyl thio or acyl mawhichaving up to 6 carbon atons or by straight-chain or
branched al kyl or al kenyl each having up to 6 carbon atons, which for their
part can be substituted by phenyl, and/or being substituted by pyridyl,

which for its partgeag e RURH R MeSderdticabby diffeRint ah@i n al kyl or al koxy 15

each having up to 6 carbon atons or represents a radical of the formula
denote hydrogen or carboxyl, halogen, cyano, formyl, trifluoromethyl,
nitro, straight-chain or branched alky! having up to 6 carbon atoms or a

5 group of the formula -CO-NRUPRY,
in which

R" and R" are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,

10 R2 RY R’ R™ R™ and R are identical or different and
denote. hydrogen, cycloalkylcarbonyl or cycloalkyl each having 3 to
6 carbon atoms, or straight-chain or branched alkoxycarbonyl or
alkylthio each having up to 6 carbon atoms, or denote straight-chain or
branched alkyl having up to 10 carbon atoms, which is optionally

15 substituted by cyano, trifluoromethyl, halogen, phenyl, hydroxyl,
carboxyl, straight-chain or branched alkoxycarbonyl having up to -
6 carbon atoms, aryl having 6 to 10 carbon atoms, cycloalkyl having 3
to 6 carbon atoms and/or by a group of the formula -(CO).-NR"RY,
RY-N-SO,-R¥, R¥R®-N-SO,- or R?-§(0),,

20 in which
This Sheet Has Been Reﬂlilloed

o womamonwoor, [

RY, R' and R" have the meaning of R" and R indicated above and
are identical to or different from this,
or together with the nitrogen atom form a 5- to 6-membered,
25 saturated heterocycle optionally having a further heteroatom from



[err]. t R - 3 - Rerr], Rerr], Rerr], Rerr] and R err] are identi cal
or different and denote hydrogen or carboxyl hal ogen, cyano, fornyl,
trifiuoromethyl, nitro, straight-chain or br anched al kyl having up to 6
carbon atons (HeASﬁ 534-Foreign countriegr oup of the formula -CONRerr]Rerr],
I=n which Rlerr] and R err] are identical or different and

the series N, S and/or O, which for its part can be optionally
substituted, also on a further nitrogen atom, by straight-chain or
branched alkyl or acyl having up to 3 carbon atoms,

R and R® have the meaning of R and R™ indicated above and are
5 identical to or different from this,

d denotes a number 0, 1 or 2,

R™ and R* are identical or different and

denote straight-chain or branched alkyl having up to 4 carbon
atoms, benzyl, phenyl or tolyl,

10 or

denote straight-chain or branched acyl having up to 6 carbon atoms, which is

optionally substituted by trifluoromethyl, tnchloromethyl or by a group of the
formula -OR?%,

in which
15 R2  denotes hydrogen or straight-chain or branched alkyl having up
to 6 carbon atoms, which is optionally substituted by aryl having
up to 10 carbon atoms,

or

denotes a group of the formula -(CO)-NR®R*, -NR¥-SO,R*,
20 R¥RZNSO,- or R®-S(0),

in which
This Sheet Has Been R
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denot e hydrogen, straight-chain or branched al kyl having up to 4 carbon
atons or phenyl, 10 Rlerr], Rerr], Rerr], Rerr], Rerr] and
Rl.err] are identical or different and denote hydrogen, cycloal kyl carbonyl
or cycloalkyIngQQE@gxqqgmghbgmﬁn&@rbon atons, or straight-chain or
branched al koXycarpbonyl or al Ky I 0 each haV|ng up to 6 carbon atons, or
denote straight-chain or branched al kyl ha¥Fng up to 10 carbon atons, which
is optionally 15 substituted by cyano, trifluoronethyl,
hfllkogen, Ehenyl . hydroxgl , chastheymeaning xifghtindibatet above aad dh ddentical to or
al koxycar bonyl having up to ar a , aryl having 6 to 10 carbon
el Eh S o ’

atons, cycloal kyl having 3t *ons and/ or by a group of the
formula -(COJ[err]-NR[err]Rerr],

RlerrI]NSJerr]-Rerr], R[zerrd] err err R[errwS]{Q)[

each ave the meamng of mdicated
above and are identical to or different from this,
5 R? and R® have the meaning of R* and R’ indicated above and are

identical to or different from this,

f has the meaning of d indicated above and is identical to or
different from this,

R? and R? have the meaning of R'® and R* in each case indicated
10 above and are identical to or different from this,

D denotes an oxygen atom or a radical of the formula -S(0),,
in which
g denotes a number 0, 1 or 2,

E and L are identical or different and
15 denote an oxygen or a sulphur atom,

G, M, T and Q are identical or different and
denote an oxygen or a sulphur atom, or a group of the formula -NR*,

in which

R*®  denotes hydrogen or straight-chain or branched alky! having up
20 to 5 carbon atoms, '

This Sheet Has Been Reli
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20 in which c denotes a nunber 0 or 1, Rerr], Rerr] and
R err] have the neaning of R err] and R err] indicated above and are
identical to or different fromthis, or together with the nitrogen atom
forma 5- to Ger®3ieI3ddiordipn countries sat urated heterocycle
gptionally having a further heteroatom from Le A 31 534-Foreign

countries - 4 - the series N, S and/or O-®hich for its part can be
optionally

aand b are identical or different and denote a number 1 or 2,

R!  represents a radical of the formula

—ﬁ—R“‘ | —-ﬁ—R"’ ———ﬁ—(CHz)—O——Rs‘
s : NR® 0o
R NO,
or l ’
R36
5 in which

R*  denotes straight-chain or branched alkyl having up to 7 carbon atoms,

cycloalkyl having 3 to 6 carbon atoms, phenyl or a group of the formula
-NR¥R¥,

in which

10 R* and R* have the meaning of R" and R™ indicated above and are
identical to or different from this,

R®2  denotes hydrogen, cyano, cycloalkyl having 3 to 6 carbon atoms, phenyl
or straight-chain or branched alkyl having up to 7 carbon atoms,

R*®  denotes hydrogen, st »ght-chain or branched alkyl having up to
15 7 carbon atoms, phenyl, cycloalkyl having 3 to 6 carbon atoms or a

niiiﬁii‘ilfﬂfl“ i




substituted, also on a further nitrogen atom by straight-chain or branched
al kyl or acyl having up to 3 carbon atons, R err]  and R err] have the

meani ng of Rlerr] and R err] indicated above and are 5

i dentical to be AlB1f584-dokeifn oonrithiess, d denotes a nunber 0, 1 or 2,
Rlerr] and Rlerr] are identical or different and denote straight-chain or
branched al kyl having up to 4 carbon atoms?‘benzyl, phenyl or tolyl, 10

or denote straight-chain or,  branched acyl having up to 6 carbon atons,

which is optionally subt Whighed by trifluoromethyl, trichloronethyl or by a
group of the formula -OR[err],

R* and R* have the meaning of R and R™ indicated above and are
identical to or different from this,

h denotes a number 1, 2, 3 or 4,

5 R*  denotes hydrogen, straight-chain or branched alkyl having up to
‘ 6 carbon atoms or benzyl,

R* and R are identical or different and

denote hydrogen or straight-chain or branched alkyl having up to
6 carbon atoms,

10 or

R'  represents cyano or a 5- to 7-membered, saturated, partially unsaturated or
unsaturated heterocycle having up to 3 heteroatoms from the series S, N and/or
O, which is optionally substituted, also via an N function, up to 2 times in an
identical or different mammer by benzyl, halogen or by straight-chain or -
15 branched alkyl having up to 5 carbon atoms,

and their salts,

Physiologically acceptable salts of the substituted oxazolidinones can be salts of the
substances according to the invention with mineral acids, carboxylic acids or sulphonic
acids. Particularly preferred salts are, for example, those with hydrochloric acid,
20  hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,
ethanesulphonic  acid, toluenesulphonic acid, be.zenesulphonic acid,

naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric

i



in which 15
branched al kyl

Rl err] denot es hydrogen or straight-chain or

by aryl having up to 10 carbon atons, or denotes a group of -the formula

-(COferr]-
Rlerr]Rerr]-

10

15

20

25

NRE 1A B R584 Foreioh\Bheids SO err] Rlerr], 20

errJ- or errj- (O)[err]sin whi ch -5-

Salts which may be mentioned are salts with customary bases, such as, for example,
alkali metal salts (e.g. sodium or potassium salts), alkaline earth metal salts (e.g.
calcium or magnesium salts) or ammonium salts, derived from ammonia or organic

amines such as, for example, diethylamine, triethylamine, ethyldiisopropylamine,

. procaine, dibenzylamine, N-methylmorpholine, dihydroabietylamine, 1-ephenamine or

methyl-piperidine.

Reaction products with C,-C,-alkyl halides, in particular with C,-C,-alkyl iodides, can
additionally function as salts.

Heterocycle in general represents a 5- to 6-membered, saturated or unsaturated ring,
which as heteroatoms can contain up to 3 oxygen, sulphur and/or nitrogen atoms. The
following are mentioned preferably: thienyl, furyl, pyrrolyl, pyrazolyl, pyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl, imidazolyl, pyrrolidinyl,
piperidinyl or piperazinyl.

These also include 5- to 6-membered saturated heterocycles bonded via N, which
additionally can contain up to 2 oxygen, sulphur and/or nitrogen atoms as heteroatoms,
such as, for example, piperidyl, morpholinyl or piperazinyl or pyrrolidinyl. Piperidyl,

morpholinyl and pyrrolidiny! are particularly preferred. -

Hydroxyl protective group in the context of the definition given above in general
represents a protective group from the series: trimethylsilyl, triisopropylsilyl, tert-butyl-
dimethylsilyl, benzyl, benzyloxycarbonyl, | 2-nitrobenzyl, ~4-nitrobenzyl, tert-
butyloxycarbonyl, allyloxycarbonyl, 4-methoxybenzyl, 4-meﬂ10xybenzyloxycarbony1,
tetrahydropyranyl, formyl, acetyl, trichloroacetyl, 2,2,2-trichloroethoxycarbonyl,
methoxyethoxymethyl, [2-(trimethylsilyl)ethoxylmethyl, benzoyl, ‘4-methylbenzoyl,
4-nitrobenzoyl, 4-fluorobenzoyl, 4-chlorobenzoyl or 4-methoxybenzoyl. Acetyl, tert-
butyldimethylsilyl and tetrahydropyranyl are preferred.

Amino protective groups in the context of the invention are the customary amino

protective groups used in peptide chemistry. ™
This Sheet Has Been Reﬂlaced
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having up to 6 carbon atons, which is optionally substituted



e _has the neaning of c indicated above and is identical to or different
fromthis, Rerr] and Rerr] and R err] each have the neaning of Rerr],

R-err] and Rerr] indicated above and are identical to or different from
this, 5 e ? 3% 534-F3r&bh koditdedy €7 1] have the meaning of Rierr] and
Rl err] indica apove and are rdentical to or different fromthis, f

has the neaning of d indicated above and 18-identical to or different from

this, Rlerr] and Rlerr] have the neaning of Rlerr] and Rerr] in each case
i ndi cated 10 These preferably include: bhénzyloxyeatbenyd, | Ziédimethpxybsnzrloxycarhonyht

frs?g) E er f] , Di ﬁ-ﬂﬁgggyogegéylggyc%ﬂﬁ? e %@ygarrbgnyrl,aeq{x&%lcar%%mt)lt]?ertf-glitgwc%rbonyl,
allyloxycarbonyl, phthaloyl, = 2,2,2-trichloroethoxycarbonyl, fluorenyl-
9-methoxycarbonyl, . formyl, acetyl, 2-chloroacetyl, 2,2,2-trifluoroacetyl,
5 2,2,2-trichloroacetyl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl,
" phthalimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl, 2,4-dinitrobenzyl,

4-nitrophenyl, 4- methoxyphenyl or triphenylmethyl.

The compounds according to the invention can exist in stereoisomeric forms which
either behave as image and mirror image (enantiomers), or which do not behave as
10  image and mirror image (diastereomers). The invention relates both to the enantiomers
or diastereomers and their respective mixtures. Like the diastercomers, the racemic

forms can also be separated into the stereoisomerically homogeneous constituents in a

known manner.

Preferred compounds of the general formula (I) are those

15  in which

A represents quinolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, pyridyl,
pyridazyl or thienyl, each bonded via a carbon atom, each of which is
optionally substituted up to 3 times in an identical or different manner by
fluorine, chlorine, bromine, phenyl or by straight-chain or branched alkyl or

20 alkylthio each having up to 4 carbon atoms or by straight-chain or branched
alkeny! having up to 4 carbon atoms, which for its part can be substituted by
phenyl, and/or is substituted by pyridyl, which for its part can be substituted by
straight-chain or branched alkyl or alkoxy each having up to 5 carbon atoms,
or

25 represents a radical of the formula

This Sheet Has Been Reﬂlaced
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g' denotes a nunber 0, 1 or
denot'e an

di-f f erent

2, Eand L are identical
oxygen or a sul phur atom G M T and Q are identical
and denote an oxygen or a sul phur atom or a group of the formula

or different and 15
or

-NRlerr], in pRighiBaaFokeion dowmitti@s hydrogen or straight-chain or branched
al kyl having up to]% carbon atons, -6 -
8
R R
N
G =< ' R5
L
in which
G denotés an oxygen or sulphur atom,
L denotes an oxygen or sulphur atom,
5 R? denotes straight-chain or branched alkyl or alkylthio each having up to
6 carbon atoms,
R3, R* and R are identical or different and denote hydrogen, fluorine, chlorine
or bromine,
R!  represents a radical of the formula
0 —c—R" -—ﬁ—R"’ —C—(CH)— —O0—R™
g L NR32 ) 0
This Sheet Has Been Replaced
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a 'anql b are identical or different and denote a nunber 1 or 2, R '
represents a radical of the formula [err] [err] 5 in which R err]
denotes strai ght-chain or branched al kyl having up to 7 carbon atons,

cycl oal kyl hayisng 33 $33-Fo Refnt®e®ns, phenyl or a group of the formula
-NR[err]R[errFL’ TN wWhi cn %% %err] and Rl err] have the
meani ng of R[err] and Rl err] indicated abolk-and are identical to or

different fromthis, R err] denot es hydrogen, cyano, cycloal kyl having 3
to 6 carbon atons, xplwhlgh

R®  denotes straight-chain or branched alkyl having up to 5 carbon atoms,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a group of
the formula -NR*R”, |

5 in which

R and R* are identical or different and
denote hydrogen, methyl or ethyl,

R®  denotes hydrogen, cyano, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl or straight-chain or branched alkyl having up to
10 5 carbon atoms,

R®  denotes hydrogen, straight-chain or branched a1kle having up to
5 carbon atoms, phenyl, cyclopropyl, cyclobutyl, cyclopentyl cyclohexyl
or a group of the formula -NR*R*,

in which

15 R* and R* have the meaning of R*® and R* given above and are

identical to or different from this,

h denotes a number 1, 2, 3 or 4,

R*  denotes hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or benzyl,

20 R and R* are identical or different and

denote hydrogen or straight-chain or branched alkyl having up to

4 carbon atoms,
Has Been R laced
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or strai ght-chain or branched alkyl having up to 7 carbon atoms, Rlerr]
denot’'es hydrogen, straight-chain or branched al kyl having up to 15
7.carbon atons, phenyl, cycloal kyl having 3 to 6 carbon atons or a group of

the formula -
neani ng of R

ﬁ#g{k&%{&gﬁ countfes | N which Rlerr] and R err] have the
err err| 1 ndicated above and are identical to or

different fromthis, h denotes a nunbé?-l, 2, 3 or 4,

10

15

or

R! represents cyano or thienyl, oxazolyl, thiazolyl, isoxazolyl or pyrazolyl, each of
which is optionally substituted, also via an N function, up to 2 times in an
identical or different manner by benzyl, fluorine, chlorine, bromine or by
straight-chain or branched alkyl having up to 3 carbon atoms,

and their salts.

Particularly preferred compounds of the general formula (I) according to the invention
are those

in which

A represents quinolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, pryidyl,
pyridazyl or thienyl, each bonded via a carbon atom, each of which is
optionally substituted up to 2 times in an identical or different manner by
fluorine, chlorine, bromine, phenyl, by straight-chain or branched alkyl or
alkylthio each having up to 3 carbon atoms or by straight-chain or branched
alkeny! having up to 3 carbon atoms, which for its part can be substituted by -
phenyl, and/or is substituted by pyridyl, which for its part can be substituted by

straight-chain or branched alkyl or alkoxy each having up to 4 carbon atoms,
or

represents a radical of the formula

This Sheet Has Been Re’i
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5' ) R err] denot es hydrogen, straight-chain or branched al kyl
having up to 6 carbon atons or benzyl, R err] and-R err] are identical or
di-fferent and denote hydrogen or straight-chain or branched al kyl having up

to 6 carbon aLgl)@31]§@4.F0Qéig§L_;6ﬁﬂijjes represents cyano or a 5- to 7-nenbered,
saturated, partirally unsaturated or unsaturated heterocycle having up to 3
het eroatons fromthe series S, N and/or 0,13shich is optionally substituted,
also via an N function, up to 2 tines in an identical or different nanner

by benzyl, hal ogenimowhigh strai ght-chain or 15 branched al kyl
having up to 5 carbon atons, and their salts.

G denotes an oxygen or sulphur atom,
L denotes an oxygen or sulphur atom,

R®  denotes straight-chain or branched alkyl having up to 4 carbon atoms,

5 R3, R* and R® are identical or different and

denote hydrogen, fluorine, chlorine or bromine,

R!  represents a radical of the formula

-—-ﬁ—R“ -——ﬁ-—R” ——ﬁ——(cﬂz)h——o—-lre34
S 1 NR& 1 O
R _NO,
or ‘ s
RSS
10 in which

R*®  denotes straight-chain or branched alkyl having up to 4 carbon atoms,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a group of
the formula -NR*R¥,

in which

15 R and R* are identical or different and denote hydrogen or methyl,

This Sheet Has Been Re[ilaced
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Physi ol ogi cal | y acceptable salts of the substituted oxazolidi nones can be
salts of the substances according to the invention with mneral acids,
carboxylic acids or sul phonic acids. Particularly preferred salts are, for

exanpl e, thosgeW 8h 594%95% Béirdrigci d, 20 hydrobrom ¢ acid, sul phuric
acid, phosphoric acird, nethanesul phonic acid, ethanesul phonic acid,
~tol uenesul phonic acid, benzenesul phoni ¢ 14aci d, napht hal enedi sul phoni c

acid, acetic aci d,Rgzropi onic acid, lactic acid, tartaric acid, citric acid,
fumari c aci d, mal eR acdehotes b@dmg’eo, ae:'fano, cycBepropylnh cydiobrayl, beydemritjdned

(e 0. “sodi um or pot asei DTyl ohefrh & rrmBlesef B BBl plo[ Bafhoe "% 15

4 carbon atoms,

R*®  denotes hydrogen, straight-chain or branched alkyl having up to
5 4 carbon atoms, phenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or a group of the formula -NR*R¥,

in which

R® and R* have the meaning of R*® and R* given above and are
identical to or different from this,

10 h denotes a number 1, 2, 3 or 4,

R*  denotes hydrogen, straight-chain or branched alkyl having up to
3 carbon atoms or benzyl,

R* and R are identical or different and

denote hydrogen or straight-chain or branched alkyl having up to
15 3 carbon atoms,

is Sheet Has Been eilaced
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R! represents cyano or thienyl, thiazolyl, isoxazolyl or pyrazolyl, each of which
can optionally be substituted also, via an N function, up to 2 times in an

identical or different manner by benzyl, fluorine, chlorine; bromine or by
20 straight-chain or branched alkyl having up to 3 carbon atoms,

and their salts.

Furthermore particularly preferred compounds of the general formula (I) are those



aI ci um or magnesium salts) or ammonium salts, derived from ammoni a or
organi c am nes such as, for exanple, diethylanne, triethylan ne,
~et-hyl di i sopropyl am ne, 5 procai ne, dibenzylam ne, N nethyl norpholine,

di hydr oabi et y{ gari B¢.534-Fplign 5adiBeLr Net hyl - pi peridi ne. Reaction products
with CJerr]-derr]-alky altdes, in particular wwth (err]-Cerr]-al kyl

i odi des, can additionally function as saltlé.- Heterocycle in general
represents a 5- to 6-nmenbered, saturated or unsaturated ring, 10 whi ch
as het er oat omen whithcontai n up to 3 oxygen, sul phur and/or nitrogen atons.
The following are nmentioned preferably: thienyl, furyl, pyrrolyl,
pyrazolyl, pyridyl, pyrimdyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl,

i mi dazol yl, pw rol ir&iréshis vl IOPbde&?I %&éﬁ‘%ndelhﬁ‘é@c&lb%ﬁ awiﬁléa@ﬁ 5-
to 6- rrerrber ed satur ated heterocycl es bonded Via

of which is substituted as indicated above.

* Furthermore particularly preferred compounds of the general formula (I) are those
5 in which

A represents benzothiophenyl or thienyl, each bonded via a carbon atom, each of
which is optionally substituted as indicated above.

Furthermore particularly preferred compounds of the general formula (I) are those
in which

10 A represents benzothiazolyl or benzoxazolyl, each bonded via a carbon atom, each
of which is optionally substituted as indicated above.

Furthermore particularly preferred compounds of the general formula (I) are those
in which

A represents a radical of the formula

o= -
e i

15 in which R3, R* R® and R® can have the meanings indicated above.



15 additionally can contain up to 2 oxygen, sul phur and/or nitrogen atons
as heteroatons, such as, for exanple, piperidyl,  norpholinyl or piperazinyl
or pyrrolidinyl. Piperidyl, nmorpholinyl and pyrrolidinyl are particularly

preferred. Hygexgh sBaFopsip &Up in the context of the definition given
above in general represents a protective roup fromthe series:

trimethylsilyl, triisopropylsilyl, tert- b - 20 di met hyl silyl,

benzyl , benzylo carbonyl, 2- nltrobenzyl 4- nltrobenz¥ tert-

but yi oxycar bofiyttheraiors passigelariy praferredicorapavads BE theygeneral formula (T) are those
4-nethoxybenzy|oxycarbonyl tetrahydropyranyl, fornyl, acetyl,

trichl oroacetyl, 2,2,2-trichloroethoxycarbonyl, nethoxyethoxynethyl,

[ 2-(trinmethyl si kehichet hoxy] net hyl , benzoyl, 4-nethyl benzoyl, 4-nitrobenzoyl,
4-fl uorobenzoyl, 4-chl orobenzoyl or 4-nmethoxybenzoyl. Acetyl, tert- 25
butyl di net hyl silyl and tetrahydropyranyl are preferred. Am no protective

groups in theIgont ?éﬁreé%;mtsw&d-icwgﬂﬂe%nﬂlﬁg the customary am no

___C__R31

I

S

in which R is as defined above.
5 Furthermore particulatly preferred compounds of the general formula (I) are those
in which

R'  represents a radical of the formula

in which R* and R* are as defined above.
Furthermore particularly preferred compounds of the general formula (I) are those
10 in which
R'  represents a radical of the formula

—C— (CH,)—O—R™

L
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protective groups used in peptide chem stry. -9 - These preferébly
i ncl ude: benzyl oxycarbonyl, 2, 4-dinethoxybenzyl oxycarbonyl,
4-met hoxybenzyl oxycar bonyl , net hoxycar bonyl, ethoxycarbonyl ,

tert-butoxycaghongh ssalﬂoyé@gxsmhémyl, pht hal oyl ,

2,2,2-trichl oroethoxycarbonyl, uor enyl - 9-net hoxycar bonyl, fornyl,
acetyl, 2-chloroacetyl, 2,2, 2trif|uor0a1(,7e'tyl 5 2,2,2-trichloroacetyl,
benzoyl, 4-chl orobenzoyl 4° br omobenzo |, 4- mtrobenzoyl pht hal i m do,

i soval eroyl or beniywbiohieahd RE e as definedoshavey| , 2, 4- di ni t robenzyl ,
4-ni trophenyl, 4- methoxyphenyl or triphenyl net hyI .

Furthermore particularly preferred compounds of the general formula (I) are those
in which
R!  represents a radical of the formula

35
R NO,

R36

in which R* and R are as defined above.
Furthermore particularly preferred compounds of the general formula (I) are those
in which
R! represents cyano or thienyl, thiazolyl, isoxazolyl or pyrazolyl, each of which
10 can optionally be substituted, also via an N function, up to 2 times in an
identical or different manner by benzyl, fluorine, chlorine, bromine or by

straight-chain or branched alkyl having up to 3 carbon atoms.

A process for the preparation of the compounds of the general formula (I) according to
the invention has additionally been found, characterized in that

15 [A] compounds of the general formula {(In

eet Has Been Reﬁaced
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The conpounds according to the invention can exist in stereoisoneric forns
whi ch ei ther behave as inmge and mirror image (enantioners), or which do
not behave as 10 image and mrror inage (diastereoners). The invention
rel ates both @ ANY $330Yrei Gnteies di ast ereoners and their respective

m xtures. Like the diastereoners, the racenmic forns can al so be separated
into the stereoisonerically honbgeneous cotstituents in a known nanner.

Pref erred conmpounds of the general fornmula (1) are those 15 in which A
represents qui nolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl,

pyridyl, pyridazyl or thienyl, each bghded via a carbon atom each of which
is optionally substituted up to ﬁ ti in an identical or different manner

by fluorine, chlorine, bromne, phgg O by stranghDChain or branched
al kyl or

NH,
in which
A has the meaning indicated above,
are reacted with compounds of the general formula (III)
R-Y (I

5 in which

R! has the meaning indicated above,
This Sheet Has Bee,

. i

Y, depending on R', represents hydrogen, halogen or C,-C, straight-chain or branched
alkoxy or oxyalkoxycarbonyl,

10 or

{B] compounds of the general formula (IV)

o
al M
~N o)
L___K/oso,fz37

(Iv)



20 al kylthi o each having up to 4 carbon atonms or by straight-chain
or branched al kenyl having up to 4 carbon atons, which for its part can be
substituted by phenyl, and/or is substituted by pyridyl, which for its part

can be substituted) B4 Hordb9Béuritdigd N or branched al kyl or al koxy each
having up to carbon atons, or represents a radical of the

fornul a - 10 - [err] in which -19-
in which
A has the meaning indicated above,

R¥  represents C,-Q-alkyl,
are reacted with compounds of the general formula (V)
5 NH,-R* (V)
in which
R"  represents one of the heterocycles listed above under R,
or with ethyl dithicacetate in inert solvents, if appropriate in the presence of a base,

and in the case of the S-oxides an oxidation is carried out according to a customary
10 method,

and, if appropriate, further substituents or functional groups already present are -
introduced or derivatized according to customary methods, such as, for example,
alkylation, redox reactions, substitution reactions and/or hydrolysis or incorporation and
decomposition of protective groups.

15  The processes according to the invention can be illustrated by way of example by the

following equations:

This Sheet Has Been RTlaced
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G denotes an oxygen or sul phur atom L denot es an oxygen or sul phur
atom 5 R err] denot es strai ght-chain or branched al kyl or
alkyl thio each having up to 6 carbon atoms, Rlerr], Rerr] and Rlerr] are

i dentical or giff afenl - Rpdesesitged1ydr ogen, quorlne, chlorine or brom ne,
Rl err] represents a radical of t eforrruzla[err] 15 MAY 1997

i
N
HC_ _NO
WA AN
N N~ o + - i |
l—k N7 N
NH, |
 —
N o
He—
s Al .
HzN\|//N
N OSO,CH, Sj
N o
—_— H3C—</ JL
s N7 O

Suitable solvents, depending on the individual process steps, are the customary solvents

which do not change under the reaction conditions.
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in which Rlerr] denotes straight-chain or branched al kyl having up to 5
carbon atons, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a
group of the fornula - NR[err]R[err] 5 i n which R[err] and

Rlerr] are idegntAaqls3qrpddhi %ﬁﬂhe@nd denote hydrogen, nethyl or ethyl,
Rlerr] denoté&sS nydrogen, cyano, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl, phenyl or straight-chain or eralnf;hed al kyl having up to 10
5 carbon atons, R err] denot es hydrogen, straight-chain or branched al kyl

havi ng up to These preferalily imcludshadentiols sugh las pretiapbl, ethandlp prapahol aryistpyppamoll |
cycl ohexyl or ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol
dimethyl ether or tert-butyl methyl ether, or ketones such as acetone or butanone, or
amides such as dimethylformamide or hexamethyl-phosphoramide, or hydrocarbons
5 such as hexane, benzene, dichlorobenzene, xylene or toluene, or dimethyl sulphoxide,
" acetonitrile, ethyl acetate, or halogenchydrocarbons such as methylene chloride,
chloroform or carbon tetrachloride, or pyridine, picoline or N-methylpiperidine.
Mixtures of the solvents mentioned can also be used.

Suitable bases, depending on the individual process steps, are the customary inorganic

10 or organic bases. These preferably include alkali metal hydroxides such as, for
example, sodium or potassium hydroxide, or alkali metal carbonates such as sodium or
potassium carbonate, or alkali metal alkoxides such as, for example, sodium or
potassium methoxide, or sodium or potassium ethoxide, or organic amines such as
ethyldiisopropylamine, triethylamine, picoliné, pyridine or N-methylpiperidine, or

15 amides such as sodium amide or lithinom diisopropylamide, or lithium
N-silylalkylamides, such as, for example, lithium N-(bxs)tnphenylsxlylam:de or lithium
alkyls such as n-butyllithium.

The base is employed in an amount from 1 mol to 10 mol, preferably from 1 mol to

3 mol, in each case relative to 1 mol of the compounds of the general formulae (II) and
20 (V).

All reactions are in general carried out at normal, elevated or reduced pressure (e.g. 0.5

to 5 bar). In general, the reactions are carried out at normal pressure.

The compounds of the general formulae (III) and (V) are known per se or can be
prepared by customary methods.

25 The compounds of the general formula (II) are known in some cases and can be

prepared by

This Sheet Has Been Replaced
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or-a group of the formula -NRerr]R err], in which 15

and Rl err] have the neaning of Rlerr]
identical to or different fromthis,
Rlerr] denog gsa BY 33308 e

car bon at ons enzytr,

to 4 carbon atons,

h

b@itadd - chai n or branched al kyl

Rl err]
different and denote hydrogen or straight-22hain or branched al kyl

R err]
and R err] given above and are
denotes a nunber 1, 2, 3 or 4,
having up to 4
and Rlerr] are identical or
havi ng up

converting compounds of the general formula (VI)

in which
A has the meaning indicated above,

by reaction with (C,-C,)-alkyl- or phenylsulphony! chlorides in inert solvents and in the

5 presence of a base into the corresponding compounds of the general formula (V)
0
A—N/U\O v
0SO,R¥
in which
A and R¥ have the meaning indicated above,
then with sodium azide in inert solvents preparing the azides of the general formula
(VID)
O
A-—NJ\O (Vi)
N N3
10 in which L

' This Sheet Has Been Replaced
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12 - or Rerr] represents cyano or thienyl, oxazolyl, thiazolyl;
i soxazol yl or pyrazolyl, each of which is optionally substituted, also via
an N function, up to 2 tines in an identical or different nmanner by benzyl,

fluorine, chlegifa; AuNHLEn Sbuktied strai ght-chain or branched
al kyl having up t0 carbon atons, and their salts. Particularly preferred
conmpounds of the general formula (1) accordding to the invention are those

in which 10 A represents quinolyl, benzothi ophenyl, benzothi azolyl,
benzoxazol yl , Aoryi das the meaning indicated above,

in a further step converting into the amines by reaction with (C;-C,-O);-P or PPh,,
preferably (CH,O),P in inert solvents and with acids.

- Depending on the individual process steps, suitable solvents are the customary solvents

5 which do not change under the reaction conditions. These preferably include alcohols
such as methanol, ethanol, propanol or isopropanol, or ethers such as diethyl ether,
dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or tert-butyl
methyl ether, or ketones such as acetone or butanone, or amides such as
dimethylformamide or hexamethyl-phosphoramide, or hydrocarbons such as hexane,

10  benzene, dichlorobenzene, xylene or toluene, or dimethyl sulphoxide, acetonitrile, ethyl
acetate, or halogenohydrocarbons such as methylene chloride, chloroform or carbon

tetrachloride, or pyridine, picoline or N-methylpiperidine. Mixtures of the solvents
mentioned can also be used.

Depending on the individual process steps, suitable bases are the customary inorganic

15 or organic bases. These preferably include alkali metal hydroxides such as, for
example, sodium or potassium hydroxide, or alkali metal carbonates such as sodium or _
potassium carbonate, or alkali metal alkoxides such as, for example, sodium or
potassium methoxide, or sodium or potassium ethoxide, or organic amines such as
ethyldiisopropylamine, triethylamine, picoline, pyridine or N-methylpiperidine, or

20 amides such as sodium amide or lithiumdiisopropylamide, or lithium N-
silylalkylamides, such as, for example, lithium N-(bis)triphenylsilylamide or lithium
alkyls such as n-butyllithium.

The base is employed in an amount from 1 mol to 10 mol, preferably from 1 mol to

3 mol, relative to 1 mol of the compounds of the general formula (VI).

25 All reactions are in general carried out at normal, elevated or reduced pressure (e.g. 0.5

to 5 bar). In general, the reactions are carried out at normal pressure.
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pyri dazyl or thienyl, each bonded via a carbon atom each of which is

optionally substituted up to 2 tinmes in an identical

or different manner by

fluori ne, chlorine, bromne, phenyl, by straight-chain or branched al kyl or
al kyl thi o eacpe P23¥] 334 Fordigh Sohdfidkon atoms or by straight-chain or branched
15 al keny aving up to 3 carbon atons, which for

substituted by phenyl, and/or is substi t o8d by pyridyl, which for

Its part can be
ILts part

can be substituted by strai-ght-chain or branched al kyl

or al koxy each

havi ng up to The teduchomobthe,aziges ivpartied autsusing CHONP and hydroghlengpeidoo

[err]

10

15

The reduction is in general carried out in a temperature range from -50°C up to the

respective boiling point of the solvent, preferably from -20°C to +30°C.

Suitable solvents in this context are all inert organic solvents which do not change
under the reaction conditions. .These preferably include alcohols such as methanol,
ethanol, propanol or isopropanol, or ethers such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether, or diethylene glycol dimethyl ether or amides
such as hexamethylphosphoramide or dimethylformamide, or acetic acid. It is also
possible to use mixtures of the solvents mentioned.

The compounds of the general formulae (IV) and (VII) are new and can be prepared
as described above.

The compounds of the general formula (VI) are new in some cases and can be prepared
by

[D] reacting compounds of the general formula (VIII) or (IX)
A-N=C=0 (VIID or A-CO-N; (IX)

in which

A - has the meanings indicated above,

with lithium bromide/(CH,),P(O) and epoxides of the general formula (X)

in which

L

M



- 13 - in which G denotes an oxygen or sul phur atom L denotes an
oxygen or sul phur atom Rferr] denot es straight-chain or branched al kyl
having up to 4 carbon atonms, 5 Rlerr], Rerr] and Rerr] are

i dentical or giff 81 ek Rpdoslenditgedydr ogen, fluorine, chlorine or brom ne,
Rl err] représents a radical of t eforrru2lsa[err] or 10 I n which

Q represents C,-C,-acyloxy,

in inert solvents, if appropriate in the presence of a base,

liberating the hydroxy! function by means of a typical ester hydrolysis or by means of
a typical transesterification,

"{E] reacting compounds of the general formula (XI)
A-NH-CO,-X XD
in which
A has the meaning indicated above

10 and

X represents a typical protective group, preferably benzyl,
in inert solvents and in the presence of a base, for example lithium alkyls or lithium N-
alkyl- or lithium N-silylalkylamides, preferably n-butyllithium, with epoxides of the

general formula (X),

15 or

first converting compounds of the general formula (IX) by elimination of nitrogen in

alcohols into the compounds of the general formula (Xla)
A-NH-CO,Y (XlIa)

in which This Sheet Has Been R
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Rlerr] denotes straight-chain or branched al kyl having up to 4 carbon
atons, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a group
of the formula -NR[err]Rerr], in which 15 Rlerr] and Rl err]

are identical 1Qradiif§Uenti I}Guﬁ{ﬂgpte hydrogen or nethyl, REPLACEMENT
SHEET 15 MAY 1997 -14- R ergr| denot es hydrogen, cyano, cycl opropyl,
~cycl obutyl, cyclopentyl, - 26 -

A has the meaning indicated above

and
.Y represents a straight-chain or branched C,-C,-alkyl, preferably n-butyl,
and in a second step as described under [D] reacting in inert solvents and in the
5  presence of a base, preferably lithium N-alkyl- or N-silylalkylamides or n-butyllithium

and epoxides of the general formula (X),

or

[F]  reacting compounds of the general formula (XII)

.°><° (XIN)
A-NH-CHy”

in which
10 A has the meaning indicated above,
either directly with acids and diethyl carbonate,

or first by reaction of the compounds of the general formula (XII) with acids preparing
the compounds of the general formula (XIII) ' '

OH

/K/OH (XHI)

A-NH-CHz”

in which is Sheet Has Been Reﬁlaced
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cyclqhexyl, phenyl or straight-chain or branched al kyl having up to 4
Qarbon atons, Rlerr] denotes hydrogen, straight-chain or branched alkyl
having up to 5 4 carbon atons, phenyl, cycl opropyl

CKICRI[ obu};lg[ C%SL@??@?X'FO;&%#&&HM' or a group of the formila

- err err err] and R err] have the 1H88kdef1hs L and
Rlerr] given above and are identical to-@7-different en e fied

h ~ denotes a nunber 1, 2, 3 or 4, Rlerr] denoteﬁmw NI

strai ght-chai A or hasathe mesinmigkindicited iaboveyp to 3 carb

Rlerr] and Rlerr] are identical or different and

and then cyclizing in the presence of an auxiliary in inert solvents.

Depending on the individual process steps, suitable solvents are the customary solvents

" which do not change under the reaction conditions. These preferably include alcohols

5 such as methanol, ethanol, propanol or isopropanol, or ethers such as diethyl ether,
dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or tert-butyl .

methyl ether, or ketones such as acetone or butanone, or amides such as

dimethylformamide or hexamethyl-phosphoramide, or hydrocarbons such as hexane,

benzene, dichlorobenzene, xylene or toluene, or dimethyl sulphoxide, acetonitrile, ethyl

10  acetate, or halogenchydrocarbons such as methylene chloride, chloroform or carbon

tetrachloride, or pyridine, picoline or N-methylpiperidine. Mixtures of the solvents
mentioned can also be used.

Depending on the individual process steps, suitable bases are the customary inorganic
or organic bases. These preferably include alkali metal hydroxides such as, for

15 example, sodium or potassium hydroxide, or alkali metal carbonates such as sodium or
potassium carbonate, or alkali metal alkoxides such as, for example, sodium or _
potassium methoxide, or sodium or potassium ethoxide, or organic amines such as ethyl
diisopropylamine, triethylamine, picoline, pyridine or N-methylpiperidine, or amides
such as sodium amide or lithiumdiisopropylamide, or lithium N-silylalkylamides, such

20  as, for example, lithium N-(bis)triphenylsilylamide or lithium alkyls such as n-
butyllithium.

The base is employed in an amount from 1 mol to 10 mol, preferably from 1 mol to

3 mol, relative to 1 mol of the compounds of the general formulae (X) and (XI).

All reactions are in general carried out at normal, elevated o. reduced pressure (e.g. 0.5

25 to 5 bar). In general, the reactions are carried out at normal pressure.

Process [D] is preferably carried out in xylene or dichlorobenzene, if appropriate in the



denot e hydrogen or straight-chain or branched al kyl having up to 15
3 carbon atons, or Rerr] represents cyano or thienyl, thiazolyl,
i soxazol yl or pyrazolyl, each of which can optionally be substituted also

via an N funciiqQ3) UB4imrdeh chlsried) an identical or d| fferent rranner
benzyl, fluorrne, chlforrne, bromne or by 20

branched al kyl having up to 3 carbon at ome28 -and thelr re
particularly preferred conpounds of the general forrrul m““‘\
presence of triethylamine, under reflux.

The base-catalysed transesterification is carried out using one of the abovementioned

alcohols, preferably methanol, in a temperature range from -10°C to +40°C, preferably
at room temperature.

5  Suitable bases are in general sodium hydrogen carbonate, sodium methoxide, hydraziﬁe

hydrate, potassium carbonate or caesium carbonate. Caesium carbonate is preferred.

Process [E] is carried out in one of the abovementioned ethers using lithium alkyl
compounds or lithium N-silylamides, such as, for example, n-butyllithium, lithium
diisopropylamide or lithium bistrimethylsilylamide, preferably in tetrahydrofuran and

10 lithium bis-trimethylsilylamide or n-butyllithium, in a temperature range from -100°C
to +20°C, preferably from -75°C to -40°C.

For process [F] preferably the abovementioned alcohols are suitable for the 1st step, in
the case of subsequent cyclization, tetrahydrofuran.

Suitable bases for the cyclization are preferably the abovementioned lithium N-
15  silylalkyl compounds or n-butyllithium. n-Butyllithium is particularly preferred.

The first reaction step is carried out at the boiling point of the corresponding alcohol;
the cyclization in a temperature range from -70°C to room temperature.

The cyclization [F] is carried out in the presence of an auxiliary and/or presence of an
acid. '

20  Suitable acids are in general inorganic acids such as, for example, hydrochloric acid or
sulphuric acid, or organic carboxylic acids having 1-6 C atoms, optionally substit. .ed
by fluorine, chiorine and/or bromine, such as, for example, acetic acid, trifluoroacetic
acid, trichloroacetic acid or propionic acid, or sulphonic acids having C,-C,-alkyl

radicals or aryl radicals, such as, for example, methanesulphonic acid, ethanesulphonic



- 15 - in which A represents quinolyl, pyridyl or pyridazyl, each
bonded via a carbon atom each of which is substituted as |nd| cat ed above.

Furthermore particularly preferred conpounds of thmlsg@dagq@ ﬂﬁ (I ) are

those 5 in Wi £1As34-Fo: Nfifes benzot hi ophenyl ach bonded
via a carbon mﬁ%ﬂwm optionally subs

| cat ed
above. Furthernore particularly preferred 29apounds
(I') are those in which 10 A represents benzot hi azolyl or

benzoxazol yl , aeh; lbe:hmn&rlbhohﬁ: aidor fohrenesulphonizcaghl. ®fydrdvhidiicl siditpasivaldrly
substit uted as It[; gat ed above.

fornmul a

The acid is employed.in an amount from 1 mol to 10 mol, preferably from 1 mol to

2 mol, relative to 1 mol of the compounds of the general formula (XII).

5 Suitable auxiliaries are the customary reagents such as phosgene, carbonyldiimidazole
or diethyl carbonate or trichloromethyl chloroformate. Carbonyldiimidazole, diethyl
carbonate and trichloromethyl chloroformate are preferred.

Suitable solvents are the abovementioned halogenohydrocarbons Methylene chloride
is preferred.

10  The compounds of the general formula (IX) are known or can be prepared by
customary methods.

The compounds of the general formula (XIII) are in the main new and can be prepared,

for example, as described above.

The compounds of the general formula (VIII) are known in some cases or are new and

15 can then be prepared, for example, by reacting the corresponding amines with
trichloroethyl chloroformate in one of the abovementioned solvents, preferably xylene

at reflux temperature.

The compounds of the general formula (IX) are in some cases known or are new and
can then be prepared, for example, by starting from the corresponding carboxylic acids
20  either reacting with isobutyl chloroformate/acetone, sodium azide/water or with
diphenylphosphoryl azide/tetrahydrofuran or with xylene or methylene chloride in the
presence of one of the bases indicated above, preferably triethylamine, at -10°C to

Toom temperature.

The compounds of the general formulae (XI) and (XIa) are known in some cases or are



Furthernore particularly preferred conpounds of the general formula (1) are

those in which A represents a radical of the formula [err] 15 I n
which Rlerr], Rerr], Rerr] and R err] can have the neani ngs indicated
above. - 1q.e AR $erSteich ddahirdesul arly preferred conpounds of the
general formula are ose I n ich R err] represents a radical of the

fornmul a

10

15

new and can be preiaared either by elimination of nitrogen from the corresponding
carboxylic acid azides and reaction with the appropriate alcohols or by reaction of the
corresponding amines with chioroformic acid esters, preferably benzyl chloroformate,
in one of the abovementioned solvents, preferably tetrahydrofuran or dioxane, in a
temperature range from -10°C to 200°C, preferably from 0°C to 150°C,

The minimum inhibitory concentrations (MIC) were determined by serial dilution
methods on Iso-Sensitest Agar (Oxoid). For each test substance, a number of agar
plates were prepared which, with an in each case doubled dilution, contained
decreasing concentrations of the active compound. The agar plates were inoculated with
the multipoint inoculator (Denley). For inoculation, overnight cultures of the caustive
organisms were used which had previously been diluted such that each iﬁoculation
point contained about 10* colony-forming particles. The inoculated agar plates were
incubated at 37°C, and the microorganism growth was read off after about 20 hours.
The MIC value (ug/ml) indicates the lowest active compound concentration at which
no growth could be detected using the naked eye.
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Jerr] in which Rerr]
‘preferred conpounds. of the general
represents a radical

is as defined above. 5

of the fornula [err]
defined above.L&Ar3ihsIgPsgigaaiouhgiesarly preferred conpounds of the general

formula (1) are those 10

formula [err]

10

15

20

Furthernore particularly
formula (1) are those in which R err]
in which Rerr]

and Rlerr]

In which R rePresents a radical of the
This Sheet Has Been R

MIC valus (gl N

7 Ex. Staph. |Staph. jS?aph. Staph. |E. coli Klebs. {Psdm. Bonn l
No. 133 48N 25701' 9TV | Neumann |57 USA
“ 11 los  los  fo2s Joas |>e4 >64  |>64

12 |1 1 1 0.5 |>64 >64  |>64

13 025 025 1025 [<0.125 [>64 >64 >64 ’J
14 1 1 1 05  |>64 >64 >64
11s 025 |05  [025 |[<0.125 |>64 >64 >64
f20 {025 025 [025 ([<0.125 |64 >64 >64

23 025 }os |05 o025 |>64 >64 >64 |
“ 26 <0.125 |025 |025 |<0.125 |>64 >64 >64
ﬂ 42 <0125 [>0.125 |>0.125 |<0.125 |64 64 >64
|= o5 |os 05 |05 [>64 >64  |>64

For rapidly growing mycobacteria the MIC determination was carried out following the
broth microdilution method described by Swenson [cf. J.M. Swenson, C. Thornberry,
U.A. Silcox, Rapidly growing mycobacteria. Testing of susceptibility to 34

antimicrobial agents by broth microdilution. Antimicrobial Agents and Chemotherapy
Vol. 22, 186-192 (1982)]. A deviation from this was the brain-heart extract medium
treated with 0.1% by volume of Tween 80.

The mycobacterial strains used were obtained from the DSM (German Collection of

Microorganisms, Brunswick). They were incubated at 37°C in a humid chamber.

The MIC values were read off after 2-4 days when the preparation-free controls had
‘become turbid due to growth. The MIC value is defined as the lowest preparation

P

are as



- 17 - in which h and R err] are as defined above. Furthernore particularly
preféerred conpounds of the general forrmula (1) are those in which R err]

represents a radical of the fornula [err] in which Rlerr] and Rlerr] are as

defined aboverRs| k84 MrSoaddnusas arly preferred conpounds of the general
f.ormula (1) are those mﬁ% ch Rerr] represents cyano or thienyl,
t hi azol yl, isoxazolyl or pyrazolyl, each-@2 -which

concentration which completely inhibits macroscopically visible growth.

MIC values: Mycobacterium smegmatis

[ Strain: DSM 43061 DSM 43078 “
Inoculum 2.20E+04 4.20E+04
5 [/ml]
Ex. No. P
“ 12 8 4
“ 13 - |2 1
“ 14 8 4
10 “ 15 I 0.5 |
: |
20 025 . 025 {
Isoniazide 4 2
This Sheet Has Been Replaced
Strepto-mycin 4 4 _
i

MIC determination with Mycoplasma pneumoniae

15  Mycoplasma pneumoniae strain PI 1428 was cultured under anaerobic conditions in
PPLO medium, to which 1% glucose, 2.5% yéast_cxtract, 20% horse serum (donor
horse serum) and 0.002% Phenol Red were added. MIC determinations were carried
out following the serial microdilution method in liquid medium described by ter Laak
and coworkers (E.A.ter Laak, A. Pijpers, J.H. Noordergraaf, E. Schoevers,

20 J.H.M. Verheijden: Comparison of Methods for in vitro Testing of Susceptibility of
Porcine Mycoplasma Species to Antimicrobial Agents; Antimicrobial Agents and
Chemotherapy, Vol. 35, 228-233 (1991)). At the time of the start of the colour change
of the medium of the preparation-free control from red to yellow, 10%‘by volume of



0 can optionally be substituted, also via an N function,
times in an identical or different manner by benzyl, fluorine, chlorine,
~bromi ne or by straight-chain or branched al kyl having up to 3 carbon atomns.
A process forypt [Aegpsgp.%ﬁgglﬁ' foldtridshe conpounds of the general forrmula (I)
according to e 1nventron has a |t|onaII been found, characterized in
that 15 [A] conpounds of the general mula (I1) -18- [err] in which

up to 2

Alamar Blue was added. The incubation at 37°C was continued for about 10 hours and
the MIC defined as the value at which the medium having the smallest preparation

concentration remained unchanged blue.

Ex. No. MIC (ug/ml) “

s 12 2 |
|[13 2
14 8
23 4

The compounds of the general formula () according to the invention have a broad
10 antibacterial spectrum combined with low toxicity, especially against gram-positive
bacteria and mycobacteria, Haemophilus influenzae, anaerobic microorganisms for
rapidly-growing mycobacteria. These properties make possible their use as

chemotherapeutic active compounds in human and veterinary medicine.

The compounds according to the invention are particularly effective against bacteria _

15 and bacteria-like microorganisms such as mycoplasma. They are therefore particularly
highly suitable for the prophylaxis and chemotherapy of local and systemic infections
in human and veterinary medicine which are caused by such pathogens.

The present invention includes pharmaceutical preparations which, besides non-foxic,
inert pharmacentically suitable excipients, contain one or more compounds according
20  to the invention or which consist of one or more active compounds according to the

invention, and processes for the production of these preparations.

The active compound or compounds can optionally be present in one or more ot the

excipients indicated above, alternatively in microencapsulated form.

This Sheet Has Been RT
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A ~has the neaning indicated above, are reacted w th conpounds of the
general formula (111) Rerr]-Y (111) 5 in which R err] ‘has the neaning
i ndicated above, and Y, depend| ng on Rlerr], represents hydrogen, hal ogen

or (err]- C[eLélA§ "594-9'B¥e’1 t@s branched al koxy or al koxycar bonyl oxy, 10
or [B] compo genera or mul a (I3V) [err]

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

Apart from the compounds according to the invention, the abovementioned

5  pharmaceutical preparations can also contain further pharmaceutical active compounds.

In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total
amounts from approximately 0.5 to approximately 500, preferably 5 to 100, mg/kg of
body weight every 24 hours, if appropriate in the form of several individual doses, to

10  achieve the desired results. An individual dose contains the active compound or
compounds according to the invention preferably in amounts from approximately 1 to
approximately 80, in particular 3 to 30, mg/kg of body weight.

For the purpose of extending the spectrum of action and in order to achieve an increase
in action, the compounds according to the invention can also be combined with other
15 antibiotics.

‘"“ﬁﬁ'iiﬂ‘fi‘ii:ﬁﬂi"m ﬂn



- 19 - in which A has the meani ng indi cated above, R err] represents
Clerr]-(err]-alkyl, are reacted with conpounds of the general fornula (V)
5 NH err]-Rerr] (V) in which Rerr]

represents ongedf 31 84Rereipocpmitdes | i st ed above under Rerr], or with ethyl
dithioacetate in inert solvents, if appropriate in the presence of a base,

and in the case of the S-oxides an oxidati®mris carried out accordi ng to a
customary

Appendix to the experimental section

List of the eluent mixtures used for chromatography:

Dichloromethane : methanol

I
II Toluene : ethyl acetate
5 I Acetonitrile : water
v Ethyl acetate
A% Petroleum ether : ethyl acetate

VI  CH,CL:MeOH:NH,,
VI CH,C], : MeOH

10 Abbreviations:

Z Benzyloxycarbonyl
Boc tert-Butoxycarbonyl
DMF Dimethylformamide
Ph  Phenyl

15 Me  Methyl
THF Tetrahydrofuran

i Been Replaced
CDI  Carbonyldiimidazole Ths Shect H““ ““ “ﬂ“‘
DCE Dichloroethane H“““ ““ '.
If not stated otherwise, the examples mentioned below can be prepared according to or

20  inanalogy to the instructions in EP 694 543, EP 693 491, EP 694 544, EP 697 412 and
EP 738 726. '



10 nethod, and, if appropriate, further substituents or functional groups
al ready present are introduced or derivatized according to customary

et hods, such as, for exanple, alkylation, redox reactions, substitution
reactions andLemi BY3B4Fyfdign eduntdsor por ati on and deconposition of
protective groups. 15 The processes acggording to the invention can be
illustrated by way of exanple by the fol r@&’ng equat i ons: - 20 - [err].

Starting compounds

Example I

5-Bromo-2-isocyanato-pyridine hydrochloride

Br
AN
L
Z

N NCO xHCi

78.0 ml (0.64 mol) of trichloroethy! chloroformate are added dropwise at boiling heat

5 to a stirred solution of 100 g (0.58 mol) of 2-amino-5-bromopyridine in 400 m! of
1,2-dichloroethane. After the addition the mixture is refluxed for 2 h, then it may be
cooled to room temperature. The resulting precipitate is removed by filtration, washed
well with 100 ml of 1,2-dichloroethane and dried over sodium hydroxide in a high
vacuum. 98.3 g (72%) of the title compound are obtained as a yellow solid.

10 M.p.: 248-254°C (dec.)

R; = 0.23 (ethyl acetate)
MS (EI) m/z = 198 o™y This Sheet Has Been Reﬂlaced

AR

(5R)-3-(5-Bromo-pyridin-2-yl)-5-butyryloxy-methyl-oxazolidin-2-one

N/ N/U\O
(o] CH,
B

Example II

15 A suspension of 2.17 g (25 mmol) of lithium bromide and 5.46 g (25 mmol) of
tributylphosphine oxide in 73 ml of xylene is boiled in a water separator for 1 h. A



H Sui tabl e sol vents, depending on the individual process steps, are the
customary sol vents which do not change under the reaction conditions.
=21 - These preferably include al cohols such as nethanol, ethanol, propanol

or isopropagol r_ethers such as diethyl ether, dioxane,

1, 2-di met hoi&e@éi@%@ﬂ%ﬁ‘ ran, glycol dinethyl ether or tert-butyl
met hyl ether, or ketones such as acetoneypr butanone, or am des such as

di met hyl f or mam de or hexanet hyl - phosphoram de, or hydrocarbons 5 such as

hexane, benzgbgme B 585APRELY GRRY oftHib@Yfanfihe kit 66:8% (%42 HoTFSR)-glycidyl

sul phoxi de,
butyrate is added dropwise to this at boiling heat. At the same time, 98.2 g (0.42 mol)
of the compound from Example I are added in portions in the course of 20 min. After
addition is complete, the mixture is stirred under reflux for 1 h. It is allowed to cool
5  to room temperature and the solvent is evaporated in vacuo. After chromatography of

the residue on 1 kg of silica gel (toluene : ethyl acetate 95:5), 37.9 g (26%) of the title
compound are obtained as an oil.
R¢ = 0.43 (toluene : ethyl acetate 4:1)
MS (FAB) m/z = 343 M+H)*

10  IH-NMR (250 MHz, Ds-DMSO): & = 0.81 (t, J = 7 Hz, 3H, CH;CH,); 1.5 (m, 2H,
CH;CH,CH,CO); 2.29 {t, J = 7 Hz, 2H, CH;CH,CH,CO); 3.91 (dd, J = 7 Hz,
10 Hz, 1H, H-4 trans); 4.25 (dd, J = 9 Hz, 10 Hz, 1H, H4 cis); 4.36 (m, 2H,
CH,0); 4.97 (m, 1H, H-5); 8.08 (4, J = 1 Hz, 2H, pyridyl H-3,4); 8.50 (d, J =
1 Hz, pyridyl H-6).

15 Example III

(5R)-3-(5-Bromo-pyridin-2-yl)-5-hydroxymethyl-oxazolidin-2-one

Br S

TR
NZ N7 o

I__K/m"

A solution of 19.6 g (57.3 mmol) of the compound from Example I I in 125 ml of
anhydrous methanol is treated with 185 mg (0.57 mmol) of caesium carbonate and
stirred at room temperature for 5 h. The solvent is evaporated in vacuo and the residue
20 is stirred with 30 ml of ether. The precipitate is removed by filtration, washed with
25 ml of water and 5 ml of ether and dried in a high vacuum. 10.73 g (69%) of the
title compound are obtained as pale crystals.
M.p.: 0.09 (toluene : ethyl acetate 4:1)
MS (DCI, NH;) m/z = 273 (M+H)*
25  1H-NMR (200 MHz, CD,0D) § = 3.68 (d, J = 5.9 Hz, 1 H, CH,0); 3.87 (dd, J =
4, 9 Hz, 1H, CH,0); 4.06 (dd, J = 7, 10 Hz, 1H, H4 trans); 4.26 (dd, J = 9,
10 Hz, 1H,

This Sheet Has Been
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acetonitrile, ethyl acetate, or hal ogenohydrocarbons such as nethyl ene
chloride, chloroformor carbon tetrachloride, or pyridine, picoline or

N- net hyl pi peridine. M xtures of the solvents nentioned can al so be used.
Sui t abl e basefe AlSpciddiFuteign col@triedi vi dual process steps, are the
customary inorganic 10 or organi c bases. These preferably include alkali
metal hydroxides such as, for exarrpl e, sdcﬁ&jm or potassi um hydroxi de, or
al kali netal carbonates such as_sodium or pot assi um carbonate, or al kali

metal al koxi d&k4SiRnd-Z3 (my &H, BxDaigi92 (dd. ok U He. HhHas Bilupyridnl Bh3); del2 6k J
di h ;
ot hyl di ?ioﬁféﬁifda%@hgﬁ ?i’f“g’* RSO AT e )

N- et hyl pi peri d| ne, or am des such as sodium anmide or |ithium

di i sopropyl a |th| um N-silyl al kyl am des, such as, for exanpl e,
l'ithium N-(bi ﬁ yl silylamide or lithiumalkyls such as
n-butyllithium

5-(2-Pyridyl)-thiophene-2-carboxylic acid azide

7\ 7
—N ST con,

5 20 g (97.45 mmol) of 5-(2-pyridyl)-thiophene-2-carboxylic acid are dissolved in 200 ml
of acetone, and the solufion is treated with 15.94 ml (115 mmol) of Et;N and cooled
to 0°C. A solution of 14.85 mt (115 mmol) of isobutyl chloroformate in 88 ml of
acetone is slowly added dropwise with stirring to the reaction solution thus obtained.

 After 1 hat 0°C, a solution of 9.5 g (146 mmol) of sodium azide in 44 mi of water is
10 added dropwise, and the mixture is stirred at 0°C for 1 h and allowed to come to room
temperature. The reaction mixture is tipped onto ice water and the precipitate is filtered

off with suction and reacted further as it is.

Yield: 21 g of water-moist powder. -
This Sheet Has Been R.

Rl

Example V

15 5-(2-Pyridyl)-butyloxycarbonylamino-thiophene
IN LN o
O

21 g of the compound from Example IV are introduced in portions into 400 n_l of
boiling n-butanol. After evolution of gas is complete, the mixture is stirred under reflux
for 15 min. After cooling to room temperature it is concentrated, and the residue is

stirred with ether, filtered off with suction and dried at 50°C in a recirculating air



The base is enployed in an amount from1l nol to 10 nol, preferably from1
mol to 3 mol, in each case relative to 1 nol of the conpounds of the
géneral formulae (11) and 20 (I'V). All. reactions.are in general carried

out at normalyeal §yabetoRisd eelieRs Pressure (e.g. 0.5 to 5 bar). In

general, the Teactions are carried out at normal pressure. The conpounds of
t he general formulae (111) and (V) are knd%m per se or can be prepared by

customary nethods. 25 The conpounds of the general formula (11) are known

in sonme casescahimktcan be prepared by
Yield: 18.8 g (75% of theory)

H-NMR (200 MHz, D,-DMSO): & = 10.8 (s, 1H); 8.45 (d, J = 5 Hz, 1H); 7.68 - 7.85

(m, 2H); 7.5 (d, J = 5 Hz, 1H); 7.1 - 7.2 (m, 1H); 6.57 (d, J =5 Hz, 1H); 414 (t, J =

5 7 Hz, 2H); 1.62 (g, J = 7 Hz, 2H); 1.39 (b, ] = 7 Hz, 2H); 0.92 (t, J = 7 Hz, 3H).

Example VI

(5R)-3-(5-(2-Pyridyl)-thien-2-yl)-5-hydroxymethyl-oxazolidin-2-one
O
7 N\_{/ \ N/”\O
—N S ] l

18.8 g (68 mmol) of the compound from Example V are dissolved in 190 ml of
absolute THF, and the solution is treated with 10 mg of 1,10-phenanthroline hydrate
10 and cooled to -70°C. About 27 ml of 2.5 N n-butyllithium solution in hexane are then
slowly added dropwise until the colour changes to red. 9.6 ml (68 mmol) of (R)-
glycidyl butyrate are then added dropwise. The mixture is allowed to come to room
temperature and is treated with saturated ammonium chloride solution, the organic

OH

phase is separated off and the aqueous phase is extracted twice with methylene
15 chloride. The combined organic phases are dried (Na,SO,) and concentrated. The
residue is stirred with ether and filtered off with suction. '

Yield: 15.3 " (8 1.5% of theory) . This Sheet Has Been Replaced
R, - 006 (CHLCh : CHOH = 1003 [T
M.p.: 191°C

20  'H-NMR (200 MHz, D-DMSO): 5 = 8.45 (d, J = 5 Hz, 1H); 7.7 - 7.9 (m, 2H); 7.6 (4,
¥ = 5 Hz, 1H); 7.15 - 7.25 (m, 1H); 6.58 (d, J = 5 Hz, 1H); 528 (t, ] = 7 Hz, 1H);
477 - 49 (m, 1H); 4.13 (dd, J = 10 Hz, 9 Hz, 1H); 3.86 (dd, J = 10 Hz, 6 Hz, 1H);
3.55 - 3.78 (m, 2H).



-22 - converting conmpounds of the general formula (VI) [err] in which A
has the meaning indicated above, by reaction with ((err]-C.err])-alkyl- or
phenyl sul phonyl chlorides in inert solvents and in the 5 presence of a

base into thergor s rdidich ampmsnds of the general formula (1V) [err]
(1V) in which™A7and R 'err|élﬁave the neani % I ndi cat ed above, then with
sodium azide in inert solvents preparing-tde azi des of the general formula

Example VII

6-(Benzyloxycarbonylamino)-3-methyl-2-benzothiazolinone

o
<L
o
s NH'”\o/\csH

5

1.76 g (8.12 mmol) of 6-amino-3-methyl-2(3H)-benzothiazolone hydrochloride in 17 ml
of water, 14 ml of THF and 17 ml of satd. NaHCO, solution are treated dropwise at

5 0°C with 1.3 ml (9.10 mmol) of benzyl chloro-formate. After 1 h, 120 ml of water are
added, the THF is stripped off in vacuo, and the precipitate is filtered off with suction,
washed three times with water and twice with petroleum ether and dried at 60°C.
Yield: 2.44 g (96%)
M.p.: 183°C

10 R.(L 7:3) =039

'H-NMR ([DJDMSO): & = 7.77 (4, J = 1 Hz, 1H, benzothiazolinone 7-H); 7.23 - 7.45
(m, 6H, Ph), 722 (d, J = 6 Hz, 1H, benzothiazolinone 4-H); 5.15 (s, 2H); 3.38 (s,
3H-CH,). '

Example VIII

15 (5R)-3-[3 -(Methyl-2-benzothiazolion-6-y1]-5-(hydroxymethyl)-oxazolidin-2-one

L

OH



(V1) [err] 10 in which -23 - A has the meani ng i ndi cat ed above,
in a further step converting into the amnes by reaction with

(Cerr]-derr]-Oferr]-P or PPhl[err], preferably (CHerr]O[err]P in inert
sol vents and yi 3 pes4lForediaediaiieg on the individual process steps,
suitabl e solvents are the customary solvents 5

_ _al whi ch do not change under
the reaction conditions. These preferably4ﬂnclude al cohol s

Method A

26.76 g (85.12 mmol) of the compound from Example VII are dissolved in 400 ml of
THF, and the solution is treated with 10 mg of 1,10-phenanthroline hydrate and cooled
to ~70°C. About 34 ml of 2.5 N n-butyllithium solution in hexane are then slowly
5. added dropwise until the colour changes to red. 12 ml (85.12 mmol) of (R)-glycidyl.
butyrate are then added dropwise. The mixture is allowed to come to RT and is treated
with saturated ammonium chloride solution, and the THF is stripped off in vacuo. The
resultant precipitate is filtered off with suction, washed with water and ether and dried
in a high vacuum.
10 Yield: 17.93 g (75%)
M.p.: 166°C
R, (1, 1:1) = 0.09
MS (EI): m/z = 280 (M)"
'H-NMR ([D,JDMSO): & = 7.80 (d, J = 1 Hz, 1H, benzothiazolinone 7-H); 7.60 (dd,
15 1=6,1 =1 Hz, 1H, benzothiazolinone 5-H); 7.32 (d, J = 6 Hz, 1H, benzothiazolinone
4-H); 523 (t, J = 6 Hz, 1H, OH); 4.62 - 4.80 (m, 1H, 5-H); 4.10 (t, J = 9 Hz, 1H,
4-H); 3.85 (dd, J = 9, J = 5 Hz, 1H, 4-H); 348 - 3.75 (m, 2H, CH,0); 3.40 (s, 3H,
CH,). '

Method B

20 9.3 g (0.03 mol) of the compound from Example VII are dissolved in 150 ml of THF
and the solution is cooled to -70°C. 4 ml (0.01 mol) of 2.5 M n-butyllithium solution
in hexane are then added dropwise. 8 ml (0.02 mol) of n-butyllithium and 4.23 ml
(0.03 mol) of (R)-glycidyl butyrate are then slowly added dropwise simuitaneously. The
mixture is allowed to come to room temperature and is stirred for 3 hours. Working-up
25  is carried out as described for metl;od A. Yield: 6 g (72%).

The compounds listed in Table 1 are prepared analogously to the procedures of
Examples I to VIII: '

. This Sheet Has Been e’i
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such .as net hanol, ethanol, propanol or isopropanol, or ethers such as

di et hyl ether, dioxane, 1,2-dinethoxyethane, tetrahydrofuran, glycol

di met hyl et heLed 31 S34-Homdiyh comittisd et her, ket ones such as acetone or
but anone, or am des such as di nethyl forman de or hexanet hyl

or hydrocarbons such as hexane, 10 benzéde, di chl or obenzene,

t ol uene, sul phoxi de, acetonitrile, ethyl acetate, or

halogenohydrohapggﬁs such as net hyl ene chl ori de,
or pyridine,

tetrachl ori de,

pi col i ne or

chl or of orm or
N- et hyl pi peri di ne.
sol vents nentioned can al so be used. Depepding on the individual

- phosphor am de,
xyl ene or

car bon
M xtures of the
process

steps, suitable bases are the custonary ifjorganic 15 or organi c bases.
These pr efrgk sdebtab B&h B kali metal h xi des such as, for exanple,
sodi um or xi de, or Arka nmettdl carbonates such as sodi um or
potaSS|um IkaI| met al allkoxi des such as, for exanple, [
OH
—
Ex. No. A Mp. Rl, / Yield
(°C) Eluent .. (% of theory)
T (ratio)
IX 162 - 3
/ i 63 F
s ]
X ﬂ/ /R 209 _dec, - 61
— S
X1 O‘O\ 185 - T
=
XH P N oY .
\\_{sja\ 188 0.52,1(9:1) |76
X VER 144 0.32,1(95:5) 178
=N
n |
X1V Oy |18 029,11 (1:1) | 28 ||
N=N
XV ‘;: 166 0.09, H (1:1) | 82
)
o==<s
F(VI " _{s l - 005, 11 (1:1) |57
XVI 132 - 79
[/ \g
S
XVII N 165 01, V(14 |45
u 9!
XViIl e _<" 156 024, V(41) |67 ﬂ
)
XIX 109 - 24
! \ -
Bf’(s)\




pot assi um net hoxi de, or sodi um or potassi um et hoxi de, or -organic am nes
such as ethyldiisopropylamne, triethylam ne, picoline, pyridine or

N- et hyl pi peridine, or 20 am des such as sodium am de or
l'i t hi undi i sopLepy3afi3d<Eoreign lcotdtiiesn N- si |yl al kyl am des, such as, for
exanple, lithiumN-(bis)triphenylsilylam de or lithiumalkyls such as

n-butyllithium The base is enployed in af3armount from1 nol to 10 nol ,
preferably from1 | to 3, nol, relative to 1 nol of the compounds of the
general for rru|Te?bM"?9°n93uaﬁ°nN| reactions are in general carried out at
normal , el evated or reduced pressure (e.g. 0.5 to 5 bar). In general, the
reacti ons are Cpdmnti=—Gkiirpai—notoRleo

= == — naleae S ne s P —
Ex. No. A Mp. R / Yield
0 Eluent (% of theory)
(ratio)
XX ol - 047, I (1:1) |68
i [+)
XXt vt R 0.05, X1 (1:1) |57 J
-3
XXII m 200 dec. ] o8 1
o | g s —

Example XXIII

(5R)-3-(5-Bromo-pyridin-2-yl)-5-methanesulphonyloxy-methyl-oxazolidin-2-one

~ O

N" O
‘——-K/osocha

A stirred solution, cooled to 0°C, of 10.5 g (38.44 mmol) of the compound from
5 Example III and 640 ml (46.14 mmol) of triethylamine in 36 ml of anhydrous
dichloromethane is slowly treated with 3.27 ml {42.28 mmol) of methanesulphonyl
chloride. The mixture is stirred at 0-5°C for 10 min. and stirred into 50 ml of ice-
water. The organic phase is separated off, washed with 20 ml of saturated NaHCO,
solution and 20 ml of ice-water and dried over MgSO,. The solvent is evaporated in
10 vacuo and the residue is stirred with 50 mli of ether, filtered off V\;iﬂl suction and dried
in a high vacuum. 12.8 g (95%) of the title compound are obtained as colourless

N

crystals.
M.p.: 138-138.5°C ~ This Sheet Has Been Replaced
R, = 0.65 (dichloromethane : methanol 95:5) ”IIII“ l“l“ ml II ill

15 MS (DCI, NH,) m/z = 351 (M+H)"



- 24 - The reduction of the azides is carried out using (CHerr]OJ[err]P
and hydrochloric acid. The reduction is in general carried out in a
tenperature range from-50[err]C up to the respective boiling point of the

sol vent, prefkeadhBy SBddoreiddbeuntfics to +90[err]C. Suitable solvents in this
context are all inert organic solvents whi ch do not change 5 under the

reaction conditions. These preferably incl 4dde al cohol's such as met hanol ,

th |, di et th di

Fetr anydr of ur YR30 AR RIMIRY &7 325 Tt R0eR51 3 b il e ndd T nor
d I

or amdes suchyagh 4hy (Hl?oﬁﬂh%r@m}&elggﬂt%gﬁzhﬁ%&hé@wéml r5@§¥181',c

acid. It is also possi Bl e to use m xtured

The conpounds 1Hf B-5)p 8d9n@y 2H, pyridyl Had,4§;18/52 éndH, Pytidyldd€).new and can be
prepared as descri bed above.

Example XXIV

5 (5R)-3-(5-Bromo-pyridin-2-yl)-5-azidomethyl-oxazolidin-2-one

Br
\(]\
\
N NJLO
\/ 3

A stirred solution of 12.5 g (35.6 mmol) of the compound from Example XXIII in
48 ml of anhydrous DMF is treated with 3.01 g (46.28 mmol) of sodium azide and
stirred at 70°C for 3 h. It is allowed to cool to room temperature and stirred into
100 ml of ice-water. The resultant precipitate is removed by filtration, washed with
10 50 ml of water and 20 ml of petroleum ether and dried in air. 10.1 g (95%) of the title
compound are obtained as pale crystals,
M.p.: 64-67°C
R, = 0.63 (toluene : ethyl acetate 2:3)
MS (DCI, NH,) m/z = 298 (M+H)"
15 'H-NMR (250 MHz, D-DMSO) 8 = 3.73 (m, 2H, CH,N;); 3.87 (dd, J = 6, 8 Hz, 1H,
H-4 trans); 4.22 (dd, J =8, 8 Hz, 1H, H-4 cis); 4.92 (m, 1H, H-5); 8.08 (s, 2H, pyridyl
H-3, 4); 8.51 (s, 1H, pyridyl H-6). |

Example XXV

{55)-3-(5-Bromo-pyridin-2-yl)-5-aminomethyl-oxazolidin-2-one hydrochloride

This Sheet Has Been R
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The conpounds of the general fornula (VI) are new in some cases and can be
prepared by [D] reacting conpounds of the general formula (MI1) or (IX
15 ~ AN=C=O (viin) - or A-CO.Nerr] (IX) in which A

has the meanipga 3Ingi4-Bbribrodiwmttieswi th | it hi um
bromde/(Cerr|Herr])[err]P(O and epoxiggs of the general formula (X)

[err] in which
Br
\@ I
SN N’U\o

‘—J\/Nﬂz x HCI

A stirred solution of 10.1 g (33.9 mmol) of the compound from Example XXIV in
16.5 ml of 1,2-dimethoxyethane is warmed to 50°C. 4.68 m! (4.70 mmol) of trimethyl
phosphite are slowly added dropwise (evolution of gas) and stirred at 90°C for 2 h after
addition is complete. 6.6 ml of 6 N HCl are then added dropwise and the mixture is

5  stirred at 90°C for a further 2 h. It is aliowed to cool to room temperature, and the
precipitate is removed by filtration, washed with 2 x 10 ml of 1,2-dimethoxyethane and
dried in a high vacuum over NaOH. 8.9 g (85%) of the title compound are obtained as
colourless crystals.
M.p.: 260-262°C

10 R, = 0.53 (acetonitrile : water 4:1)

MS (ED) m/z = 271 (M)*
'H-NMR (250 MHz, D,-DMSO) § = 3.28 (m, 2H, CH,NH,); 3.93 (dd, J 7, 9 Hz, 1H,
H-4 trans); 4.28 (dd, =9, 9 Hz, 1H, H-4 cis); 5.00 (m, 1H, H-5); 8.05 (s, 2H, pyridyl
H-3, 4); 8.5 (m, 3H, NH,, pyridyl H-6). '

15 Example XXVI

(5S)-3-(5-Bromo-pyridin-2-yI)-5-((tert-butyloxy)carbonyl)aminomethyl-oxazolidin-2-one

Br
O

This Sheet Has Been R l O
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4.7 g (15 mmol) of the compound from Example XXV are suspended in 100 ml of
CH,Cl,. 2.2 ml (16 mmol) of triethylamine are then added, a solution resulting. This is




- 25 - Q represents Clerr]-Cerr]-acyloxy, in inert solvents, if
appropriate in the presence of a base, liberating the hydroxyl function by
reans of a typical ester hydrolysis.or by neans of a typical

transesterifigatd 90.539-Forébn E&dntries’ €acti ng conpounds of the general fornula

(-XI') AA-NH-COerrJ-X . I'n which A has the meani ng indicated
ngoveI 10 and X represents a typicar 4§r‘ot ective group, preferably
enzyl,

cooled to 0°C. 3.5 g (16 mmol) of Boc anhydride are then added such that the
temperature does not exceed +5°C and the mixture is stirred ovemight at room
temperature. The organic phase is washed with satd. NaCl solution, dried over MgSO,
 and concentrated. 5.4 g (97% of theory) of the product are obtained as a white solid.
5 M.p.: 184°C
R, value (petroleum ether : ethyl acetate = 10:4) = 0.30

Example XXVII

((58)-3-(5-[3-Pyridyl}-pyridin-2-yl)-5-(tert-butyloxy)carbonyl)aminomethyl-oxazolidin-2-
one

X

N~ O

I

10 5.3 g (14.24 mmol) of the compound from Example XXVI and 2.81 g of diethyl-(3-
pyridyl)-borane in 100 ml of abs. THF are initially introduced under argon. A solution
of 0.5 g (0.43 mmol) of [(PPh,),Pd] in 90 m! of THF and 4.9 ml (9.83 mmol) of 2 M
sodium carbonate solution is added. The mixture is stirred under reflux for 5 days.
After cooling to RT, 10 g of kieselguhr are added and the mixture is concentrated. The

15 residue is applied to a column packed with silica gel and eluted using ethyl acetate.
4 g (76% of theory) of the title compound are obtained

M.p.: 163°C
R, value = 0.36 (CH,CL, : MeOH = 100:5) H“\ ﬁﬁiiﬁmi‘eﬁird
Example XXVIII

20 (58)-3-(5-[3-Pyridyl}-pyridin-2-yl)-5-aminomethyl-oxazolidin-2-one trihydrochloride



in inert solvents and in the presence of a base, for exanple lithiumalkyls
or lithiumN alkyl- or lithiumN-silylalkylanmdes, preferably
n-butyllithium wth epoxides of the general fornmula (X), 15 or first
converting coppaudts3pfotdier gamaieal formula (1X) by elimination of nitrogen

i-n al cohols into the.conpounds of the general formula (Xla) AANHCJerr]-Y
(XlIa) in which - 26 - - 47 -

3.8 g (10.3 mmol) of the compound from Example XXVII are suspended in 25 ml of
dioxane. 32.1 ml of a 4 M HCl solution in dioxane are added and the mixture is stirred
at room temperature overnight. It is concentrated and the residue is washed by stirring
with ether. The solid is then filtered off with suction through a frit and washed with

5  ether. It is dried in a high vacuum and 3.7 g (95% of theory) of the title compound are
obtained.

M.p.: >250°C

MS (ED): 271 (M), 172

TH-NMR (200 MHz, DMSO-d,): 3 = 9.35 (sb, 1H); 8.93 (m, 3H); 8.6 (broad, 3H); 8.42
10 (dd,J=9,J=3,1H); 824 (d,J =9, 1H); 8.11(dd, J = 7.5, J = 6.5, 1H); 6.7-5.3

(broad, 2H); 5.06 (m, 1H); 4.38 (ir, J = 10, 1H); 4.03 (dd, J=10,J =7.5, 1H); 3.29

(m, 2H).

The compounds listed in Table II are prepared analogously to the procedures of
Examples XXIII to XXVIII:

il fi‘iilﬁ‘iii“nim



A .has the neaning indicated above and Y

represents a straight-chain
or branched (err]-(err]-alkyl,

preferably n-butyl, and in a second step

as descri bed lLrngrg,l[ﬂ‘;_F@I@iﬁld@,gnmsl nert solvents and in the 5 presence
of a base, preferably lfTthiu al kyl - or N-silylalkylam des or
ntbutyl i thi umand epoxi des of the generad48ernula (X), or [F] reacting
conpounds of the general formula (XIl) [err] (XI'1) in which 10
A has t he Taddelhg i ndi cat ed above, either directly with acids and
di et hyl carbonat e,
X
A—N o]
| N NH, x HCI
F Ex. No. A M.p. / Yield ,
°C) uent (% of theory)
{ratio)
XXX y ) - - 95
=y
XXX - - 87
. 7
S
XxXxa ‘WA N - 94
= S
XXX FA - - 94 B
N= S
) 9.0.431 PN 303 0.19, ITT (9:1) | 94
AasSN
- 0.21, I (9: 75
XXXIV /7 21, M (9:1)
— *
. H,C F
XXXV Y 273 0.24, I (4:1) | 75
O |
XXXVI ‘i: 259 dec. 0.09, T (9:1) | 75
o=<s I i
XxXxvua we __{ ‘ 264 dec. 0.16, L (9:1) { 94
A XXXV 272 dec. 0.13, III (9:1) | 61
(/ \g a
sJ s
XXXIX N 80 0.12, 11 (4:1) |87
SO
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or first by reaction of the conmpounds of the general formula (XII) with
acids preparing the conpounds of the general formula (XII1) [err] in which
227 - A has t he meani ng indi cated above, and then cyclizing in the

presence of ape auxi Bgmrai@ téumtdiessol vents. Dependi ng on the individual
process steps, suitable solvents are the customary sol vents which do not
change under the reaction conditions. Thed8 “preferably include al cohols

Table II - continuation

P
Ex. No. A Mop. Rﬁl / Yield
O ent (% of theory)
' {ratio)

XL ] 027, V1 26
“"‘é:@\ (100:10:4)
XLI ’@\ 258 dec. - 58
Br
8 .13, 4 80
e “’°‘<NI:L 188 0.13, I (1:4)
lxun w _<9:©/ ] 0.05, T (1:1) | 57
Lxuv | m - 0.5,1(100:3) | 79
€l S

(5S)-3-(3-Isopropyl-2-benzoxazolinon-6-yl)-5-aminomethyl-2-oxazolidinone
hydrochloride

This Sheet Has Been

e T

~ LA
‘\“—NH, x HC!

5 In analogy to the procedure of Example IV, starting from 3-benzyloxy-4-nitro-benzoic
acid the corresponding azide is prepared (quant. yield). In analogy to the procedure of
Example V, starting from 3-benzyloxy-4-nitrobenzoic acid azide, the corresponding
butyl carbamate is prepared (yield: 63%; R, (VII, 95:5) = 0.51).

- 3-Benzyloxy-1-butoxycarbonylamino-4-nitrobenzene is reacted analgously to the



5 such as nethanol, ethanol, propanol or isopropanol, or ethers such as
di et hyl ether, dioxane, 1,2-dinethoxyethane, tetrahydrofuran, glyco

I
dimet hyl ether or tert-butyl nethyl ether, or ket orhésSheatiHas tedne or
but anone, or 1TKARS5MIFEeRH dbufiRielY! f Oor naNi de or he or am de,
or hydrocarbons such as hexane, benzene, dichl orobe r
~toluene, or dinethyl sulphoxide, acetonit#@te, et hyl 10 acetate, or

hal ogenohydr ocar bons such as nethyl ene chl oride, chlorof orm or carbon
t et rachl ori deprocedupsy of dExamplei Eolté rgive thencomesppnding coxagplidinong Lyigldes73%; t he

solvents nentjo _/an 0 be used. Depending on the individual process
st eps, suitab*éaggs@s_galéﬁ’t he customary inorganic or organi c bases. These

prgferably i nclude al kali metal hydroxides such as, for 15 exanpl e,
sodi um or potassi um hydroxi de, or alkali_ netal carbonates such as_sodi ym or
pot assi um carlsonalagy forthe pragedurge of Exaipples Xdd i @?PE%Q’ z%nggﬂéﬁﬁﬁé),‘gi(gﬂi um
or . benzyloxy-4-nitrophenyl)-5-hydroxymethyl-3-oxazolidinone the corresponding amine is

5  prepared (vields: 92%, 92% or 83%, R (VIII, 85:10:5) = 0.08).

A mixture of (58)-3-(3-benzyloxy-4-nitrophenyl)-5-aminomethyl-2-oxazolidinone
(20.6 g, 0.06 mol) and di-tert-butyl dicarbonate (14.4 g, 0.066 mo}) in dichloromethane
(300 ml) is stirred at 0°C for 14 h. The reaction mixture is concentrated and the
product is precipitated using petroleum ether (yield: 25.4 g (95%), R (I, 10:1) = 0.80).

10 (5S)-3-(Benzyloxy-4-nitrophenyl)-5-(tert-butoxycarbonylaminoethyl)-2-oxazolidinone
(25.3 g, 0.057 mol) in methanol/THF (2:3, 500 ml) is stirred under hydrogen (1 atm)
with PA/C (10%, 0.5 g) for 14 h. The catalyst is then filtered off and the solvents are
stripped off (yield: 18.9 g (quant.), R, (I, 10:1) = 0.28).

1 M borane-tetrahydrofuran complex (64 ml, 64 mmol) is added at 0°C to a mixture of
15 (5S)-3-(4-amino-3-hydroxyphenyl)-5-(tert-butoxycarbonylaminomethyl)-2-oxazolidinone
(18.9 g, 0.058 mol), acetone (8.6 mi, 0.116 mol) and THF (500 ml) and the mixture is
stirred at room temperature for a further 24 h. The solution is treated with 1 M sodiuﬁ
hydroxide (58 ml, 58 mmol), dried (Na,SO,) and the solvent is stripped off in vacuo
(yield: 16.1 g (quant.), R¢ (1, 10:1) = 0.53). '

20 A solution of (58)-3-(4-isopropylamino-3-hydroxyphenyl)-5-(tert-
butoxycarbonylaminomethyl)-2-oxazolidinone (8.8 g, " 24 mmol) and
carbonyldiimidazole (CDI, 4.1 g, 25.2 g) in DMF (200 ml) is -stired at room
temperature for 4 h. The mixture is added to ice-water and the deposited precipitate is
filtered of with suction (yield: 9.0 g (96%), R; (I, 10:1) = 0.71}.

25 A suspension of (5S)-3-(isopropyl-2-benzothiazolinon-6-yl)-S-(tert—

butoxycarbonylaminomethyl)-2-oxazolidinone (9.0 g, 23 mmol) and dioxane (200 ml)



pot assi um net hoxi de, or sodi um or potassi um et hoxi de, or organic am nes
such as ethyl diisopropylamne, triethylamne, picoline, pyridine or

K- net hyl pi peridine, or anmides such as sodium anide or

l'i t hi undi i sodteoAy3iafi34iBoreipn douhtriesm N-si | yl al kyI am des, such 20 as, for

exanple, lithiumN-(bis)triphenylsilyl amgﬁo l'ithium al kyl s such as n-
butyllithium The base is enployed in an unt froml nol to 10 nol,

preferably from1l nol to 3 |, relative of .t he corrpounds of the
general for mis&eatewithtiM ﬂa(mﬂqua%a?@tm{a%&} molb ARG EHESAAL QM FSTRRFTRIUEE at

gg[]gf‘gl ®) eV afof 4 b Thd abRRNES prePRRAR L lréred OfF WiPsuction, &&h§$%)ah&{%

t he reacti ons ut at normal pressure rocess
preferabl y caand driedout in xyl ene or dichlorobenzene, if appropriate in the

Yield: 7.4 g (99%)
5  MS(CIL, NH,): m/z = 309 (M-CHNH,")
" IH-NMR (200 MHz, [DJDMSO): & = 8.5 (bs, 3H, NH,CI), 7.62 (4, 1H, Ar-H), 7.45
@, 1H, Ar-H), 7.25 (dd, 18, Ar-H), 5.00 (m, 1H, 5-H), 445 (m, 1H, HCMe,), 431 (t,
1H, 4-H), 3.90 (dd, 1H, 4-H), 3.20 (d, 2H, CH,N), 1.45 (d, 6H, CH,).

Example XLV]I

10 (5S5)-3-(3-Isopropyl-2-benzyloxazolinon-6-y1)-5-{benzyloxacetylaminomethyl)-2-

oxazolidinone

Hac\{’cm
°=<01©N5°C
"

In analogy to the procedure of Example 3, starting from the corresponding
hydrochloride (Example XLV) and benzyloxyacetyl chloride the title compound is

prepared.
15 Yield: 93% This Sheet Has Been R
R @ 101) =065 llllllHIIIllﬂll Tlll




-28 - presence of triethylam ne, under reflux. The base-catal ysed
transesterification is carried out usi ng one of the abovenentioned

al cohol s, preferably nethanol, in a tenperature range from-10[err]Cto
+40[ err] C, prg@@[gpgu%rdi%&mer ature. 5 Sui t abl e bases are in
general sodi um hydrogen carbonate, sodi um nethoxi de, hydrazi ne hydrate,
pot assi um carbonat e or caesi um car bonat e- 5€aesi um carbonate is preferred.
Process [E] is carried out in one of the abovenenti oned ethers using

l'i t hi um al ky| PrepayationiExamplést hi um N-si | yl ami des, such as, for exanple,
n-butyllithium lithiumdiisopropylamde or lithiumbistrinethylsilylam de,
preferably in tetrahydrofuran and 10 lithiumbis-trinethylsilylamde or

n- but yl'lithi uwlaltenperat ure range from-100[err]C

(5S5)-3-(5-[3-Pyridyl]-pyridin-2-yl)-5-(2-nitro-prop-1-en-1-yl-aminomethyl)-oxazolidin-2-
one

f  cH,. .NO
Loy
-L_K/NH

5 100 mg (0.37 mmo!}) of the compound from Example XXVIII (free base; prepared by
dissolving in water, NH,,,,, addition to pH 11, extraction with CH,Cl,, drying over
MgSO, and concentrating) are initially introduced into 1 ml of DMF under argon and
200 mg (1.11 mmol) of 2-(2-nitro-prop-1-en-1-yl-amino)-pyridine are added and the
mixture is stirred overnight. It is treated with water, extracted 3 x with ethyl acetate,

10  and the organic phase is washed with satd. NaCl solution and dried over MgSO,. It is _
concentrated and the residue is purified by column chromatography on silica gel (eluent
CH,CL, : MeOH = 100:5). 126 mg (96% of theory) of the title compound are obtained.
M.p.: 207°C
R, value: (CH,Cl, : MeOH = 10:1) 0.57

15  MS (DCD): 356 (M+H)"

'H-NMR (200 MHz, DMSO-d,): 8 = 8.95 (d, J =2, 1H); 8.79 (d, J = 2, 1H); 8.60 (dd,
J=5,J=2, 1H); 8.4 - 7.9 and 7.6 - 7.4 (m, altogether 6H); 4.9 (m, 1H); 4.3 (m, 1H);
4.05 (m, 1H); 3.7 (m, 2H); 1.95 and 1.93 (5, altogether 3H).

This Sheet Has Been
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to +20[err]C, preferably from-75[err]C to -40[err]C. For process [F]
preferably the abovenentioned al cohols are suitable for the 1st step, in
the case of subsequent cyclization, tetrahydrofuran. Suitable bases for the
cyclization aLe AHnef53dHurigh deuRtieyenentioned lithium N 15 si lyl al kyl
conpounds or n-butyllithium n-Butyllithiumis particularly preferred. The
first reaction step is carried out at theﬁ&ﬁling poi nt of the
correspondi ng _al cohol ; the cyclization in a tenperature range from
-70[err] C to Ezemplefperature. The cyclization [F] is carried out in the
presence of an auxiliary and/or presence of an acid. 20 Sui t abl e aci ds
are in general inorganic acids such as, for exanple, hydrochloric acid or
sul phuri ¢ aci ¢sRp3-(2:NMéethyFbenasiagdithiazareiyly- 5 hiagol - Anfromieiyh)-0:0BbldAD- | Y
substituted by fluorine, chlorine and/or brom ne, such as, for exanple,
acetic acid, ©Pffluoroacetic-

I
—

NH /N
)

292 mg (2.92 mmol) of 2-aminothiazole are initially introduced into 5 ml of abs. THF
5 under argon and are treated at -78°C with 1.33 ml (2.92 mmol) of 2.2 M n-BuLi
solution. The mixture is stirred at -78°C for 30 minutes. 0.5 g (1.46 mmol) of (5R)-3-
(2-methyl-benzo[4,5-d}thiazol-6-yl)-5-methoxysulphonyloxymethyl-oxazolidin-2-one,
dissolved in 5 ml of abs. THF, is added and the mixture is stirred at -78°C for 1 h. The
cooling bath is removed and the mixture is stirred overnight. NH,Cl solution and HCI
10 solution (to pH 3) are added, and the mixture is extracted with chloroform, dried over
MgSO, and concentrated. The substance is purified by column chromatography on
silica gel (eluent CH,Cl, : MeOH = 100:1 to 100:3). 193 mg (38% of theory) of the .
title compound are obtained.
M.p.: 207°C
15  R;=047 (CHCl, : MeOH = 10:1)

This Sheet Has Been Reli!aced )
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acid,_trichloroacetic acid or propionic acid, or sul phonic acids having
CIerr] Cerr]-alkyl radicals or aryl radicals, such as, for exanple,
met hanesul phoni ¢ aci d, et hanesul phoni c - 29 - acid, benzenesul phonic

acid or tol uquéspllgqhsgw-po@@' Gouhlvids ochloric acid is particularly preferred.
The acid is enployed 1n an anmount froml nol to 10 nol, preferably froml
ml to 2 nol, relative to 1 nol of the conpbunds of the general formula

(Xtl). 5 Suitable auxiliaries are the custonmary reagents such as

phosgene, car Joxamplei3ri dazol e or diethyl carbonate or trichloromnethyl
chl orof ormat e. Car bonyl di i m dazol e, di et hyl

(5R)-3-(5-(2-Pyridyl)-thien-2-yl)-5-thioacetylamino-methyl-oxazolidin-2-one

-
s
N {,, L—\,NH CH,

3.48 mg (1 mmol) of the compound from Example XXIX are treated with 4 ml of THF
and 0.24 ml (1.7 mmol) of triethylamine. 152 pl (1.1 mmol) of ethyl dithioacetate are

5  added with stirring to the reaction mixture thus obtained and it is kept- at room
temperature for 24 h. After concentrating, it is chromatographed on silica gel using
methylene chloride/methanol (100:2).
Yield: 100 mg (36% of theory)
M.p.: 181°C dec.

10 Ry 0.36 (I; 100:5)

'H-NMR (D-DMSO, 300 MHz): & = 10.37 (br, 1H); 8.47 (d, J = 5 Hz, 1H); 7.75 -
7.88 (m, 2H); 7.62 (d, = 5 Hz, 1H); 7.2 (m, 1H); 6.58 (d, J =5 Hz, 1H); 5.03 - 5.13
(m, 1H); 4.21 (dd, J = 10 Hz, 9 Hz, 1H); 3.95 (t, J = 6 Hz, 2H); 3.85 (dd, I = 10 Hz,~
6 Hz, 1H); 2.45 (s, 3H).

15 The compounds listed in Table 1 are prepared analogously to the procedures of
Examples 1 to 3:
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carbonate and trichl oronet hyl

preferred. 10
be prepared
(XIlIl) are in

Bévibri

The conpounds of the general
bye QU31 SHRESr

the mal n new and

can be prepared,

chloroformate are preferred. Suitable
sol vénts are the abovenenti oned hal ogenohydr ocar bons.

Met hyl ene chloride is
formula (1 X) are known or can

esThe conpounds of the general
for exanpl e,

f or nul

a

as descri bed

above. The conpounds of the general fornuﬁé'(VIII) are known in sone cases
by reacting the

or

are new and 15

can then be prepared,
- correspondi ngTablenks with trichl oroet hyl
abovenenti oned sol vents,

preferably xyl ene at

for exanpl e,
chl oroformate in one of the
reflux tenperature.

The

conpounds of the general formula (1 X) ar¥ in sone cases known or are new
and
A—N" O
Ny
R
ﬁ‘ —
lex. Ne. A R M.p. R;. Yield
°C) Eluent (% of theory)
(ratio)
" <
j 4 Y E | 160 dec. 0.23,1 50
=N s N en, (100:5)
S
5 U E Ycaa 214 dec. oitz):(a; 1 40
i =\ s (100:5)
NH
6 WA \W/\““ 127 ozg} 80
= S 0 (lOO::)
7 N NH, | 212 dec. 13
=N s
: NH
J 8 <~ 152 032, 1 79
7 N\__j## 4 -
- s Atj (100:5)
Fjs AR NH, | 137 dec. 25
=n S
S
10 H 143 dec. 99
/4 ! N
CH
s \Q/ )
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carboxylic acids 20
sodi um azi de/water or w th di phenyl phosphoryl
xyl ene or netfylaene ssflrerd

e

preferably triethylam ne,
~conpounds of the general

ei t her

chl o

can then be prepared, for exanple, by starting fromthe correspondi ng
reacting with isobutyl

r of or mat e/ acet one,

azi de/tetrahydrofuran or with

juntridse presence of one of the bases indicated

at
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-10[err]C to roomtenperature.
formulae (XI) an

The

(Xla) are known in sone cases or

Ex. No. A R M.p. R;. Yield
0 Eluent (% of theory)
{ratio)
1 142 dee. 0.48,1 76
/4 ] T\CH: {100:5)
s
H 5 2
12 y, = ! 153 0(‘;;-’11) 4
— S \CH; . H
h
13 N, M CH, | 159 0.57,1 30
= s (10:1)
FL
K BN I o |
N= s “cH, :
b
S o s
15 y R CH, | 160 dec. 058, 1 28
— s Qao:n
]
16 Br CH, | 160 0.11,1 54
N \ﬂ/ (85:15)
Z NH
N
17 N CH, | - 0.11,1 58
(97:3) .
2
HC” N s .
H 59, -39
18 X "‘ 91 :);;))I
\CH, -
Z
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new and can be prepared either by elimnation of nitrogen fromthe
correspondi ng carboxylic acid azides and reaction wth the appropriate

. dl cohol s or bye e3¢ 58 Foftfigr Beunttdsr espondi ng amines with chloroformc acid
esters, preferably benzyl chloroformate, in one of the abovenenti oned
solvents, preferably tetrahydrofuran or di’dxane, in a 5 t enperature range
from- 10[err]C to 200[err]C, preferably fromO[err]C to 150[err]C The

m ni mum i nhi biTableyl ¢ cominvation i ons (M C) were deternined by serial dilution
met hods on | so- SenS|test Agar (O(Ol d) For each test substance, a nunber of
agar plates wer g Chmprapgsier et n,

cont ai ned decr ej Yied agar pI ates
wer e i nocul at ed (%I‘—”E)‘P”’”

>Rbf t he {a€p.i ve cpRpound.

the mul t {point i d&l at or ﬁf@@hl ey)
i nocul ati on, ove the caugtive or g “Chs wef e used i ch
had previously f rect Cab‘lﬂ rrocutat o por Tt contatrt
about 10[err] cql’ ,I‘Nn/ d ¥hocul af &F-hgar pffates vere
S
,Lzo Gy rli 190 044, 1 63
N N (9:1)
o} CH,
=, T |
21 ' 2 H 160 - |048.1 72
CH; .
%;D\ \n/N\c"'l (9.‘)

22 ». n 182 0.12, 1 15
i .
n ,../\/{s \“’"‘cu, _ (95:5
s
23 N H 152 031,1 52 :
0“.—-5—( | !
Ff YN\ CH_.‘ (9. 1)
s
24 H 77 055, 1 70
- N ©:D
\cH .
S/ \lsr *
23 N H 115 0.51,1 7
i *" o:n
\ \ca, »
s
26 ~ CH, ] 163 dec. 032,11 38
c,.,-—s"{ s \‘( 100:3) h
S
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about 20 hours.
c¢onpound con
naked eye.

Neumann 57 USA 11

12

I ncubated at 37[err]C, and the m croorgani sm growh was
The M C value ([err]g/m)

Al 31 53MLFateighédihtrids -

I ndi cates the
no grow h could be

read off after
| owest active
detected using the

>64

values ([err]g/m):. EX St aph. Staph. Staph.
E. coli Klebs. Psdm Bonn No. -3833 48N 25701 9TV
0.5 0.5 0. 25 0. 25 >64 >64
Table 1 - cantinuation| 0.5 >64 >64 >64
ExNo. |A R M.p. R,, Yield
° 0 Elent (% of theory)
(ratio)
N 184 - 27
27 - _( \‘(CHS
k-3
NH
28 N H | 203 0.08, VI 32
°*_**i:[:l\ \\Tr/ 100:5:2) '
NH '
29 o 206 0.58 VII 68
on—s—{ :ﬂa o:1)
CHy” 'NO, .
30 N N 207 047, 1 38
IO | A '
[ ~ ’/l\s (10:1)
31 N oy | 211 034, 1 35
cn—¢ T (100:5)
8§ o .
32 N s 201 049, 1 29
cn_,——{s \g_z (100:5)
cH,
33 N 184 042, 1 39
—d N =
| cw—{;:l::L\ ‘*xgizz (100:5) “
34 N s 223 039, 1 18
o \(J (100:5)
N
35 N cH, |214 1029, 1 25
cm-—('sD\ N (100:5)
N
Y

"

|



13 . 0.25 0. 25 0. 25 [err]0.125 >64 >64
1. 1 0.5 >64 >64 >64 15 0.25
[err]0.125 >G& A 31 5346Foreign cofitfies0 0.25 0. %IS Sh
64 >64 >64 10 23 0. 25 0.5

>64 >64 26 <0.125 0.25 0.25 - 59{err]0 1

>64 42 <0.125 >0.125 >0.125 <0.125 64

0.5 0.5 - cogljnuation >64 >64 For

nycobacteria the MC
m crodil ution

U A Silcox,

anti m crobi al

Chenot her apy

>64 14

025

g

rapl dI y grow ng

determ nation was carried out follow ng the 15 brot h
gcribed by Sy on_ M Mggﬁ berry,
QW ng rrycobplﬁt eria. T fr.susceptliphiyl ity fito 34
/) broth mcrpdilution. t|m'Crgib,L,al d efdt heany
(ratio)
36 N ' " 218 039, 1 19
37 N CH, | 229 0.28, 1 37
® ' (100:5)
= N
' “cN
N
38 ' CH, | 133 dec. 0.38,1 58
Y gl
Br s s
“ 39 N CH, | 224 5
0| Y
&
s
40 N CH, | 183 33
CH._—-</ :@\ Y
[+
s
4} N CH, | 180 dec. 0.31,1 45
“’{s \ﬂ/ (100:3)
S
42 H, \"/CH, 203 dec. 0.31,1 53
N .
(100:3)
o=< s .
S
43 CH, | 176 dec. 0.45,1 22
Ci s 3
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strains used vgy A& PSR- P&«
, Brunsw cK).

The M C val ues were read off afte602-4 days when the

M cr oor gani sns

chanber .

186-192 (1982)].

A deviation fromthis was the brain-heart extract
mediumtreated with 0.1% by vol une of Tween 80. 20

The mycobacteri al

ign hids DSM (CGer man Col | ection of

e were incubated at 37[err]Cin a humd

preparation-free controls had become turbid due to growth. The MC value is
- 32 - concentration which conpletely
Mycobact eri um

defined as thel4hedstcontinpationt i on
i nhibits macroscopically visible growh.

smegmati s

M C val ues:

Ex. No. A R! M.p. R, Yicld
0 Eluent (% of theory)
(ratio)
44 /N . CN - - 0.75,1, 49
“=°"<s:©\ (10: 1)
45 = CN 157 050, 1, 36
N~ ao: 1
r
N
46 N NH, | =250 - 50
| “°"e:I::L\ \\“, 2
§
NH
’1 47 P CH, 0.07, VI, 39 .
= — 0 (100:15:6)
48 N CH, 007, VI, |28
”=°"<'s:©\ (100:15:6)
HN
49 N CH, | 239 036, 1, 31
He—< Y .
s \ (10: 1
N///
50 ,N CH, | 193 048, 1, 67
u,c—(s:©\ H (0: 1)
H NO,
51 N \rcu, 233 034, I, 36
s—< 'N (100 : 5) -
s N ///
52 oy CN 137 0.51, 1, 38
s—¢ j@ ao: 1)
s
This Sheet Has Been R:
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Strain:

4. 20E+04 5
2

1

2 Strepto-nycin 4

4

DSM 43061 DSM 43078 | nocul um 2. 20E+04
[/mM] Ex. No. 12 8 4 13
Le !ﬁ %ff 584—Foreigg countﬁes 4 REPLACEIVENT SHEET 10
. . 25 0. 25 I soni azi de
4 - 61 -
Table 1 - continuation
m
Ex. No. A R! M.p. R;. Yield
0 Eluent (% by theory)
(ratio)
53 CH. CH 208 04,1 5]
H,C 3 3 y 42
\\; \ﬂ/ 7:3)
°=< NH
o
54 CH, CH >250 0.53,1 16
H,C : 3 P
? ‘g{ NI ao: 1
o=(° \\\N
35 N 185 0.51,1 51
N\ N ~ » 1y
s_€5:©\ \?!E - 1o:n
. c\\N
56 cH, N 233 0.43,1, 78
H:°~(N \,'}/ o (10: 1)
cx
o= S
o
57 N N 180 032, 1, 1
“,C'Q_'Esj\ ﬁ-u CH, dec. (10 . l)
: s
58 —a T N 148 0.69,1 64
e mu,m-(’ 2N -N— >
n"—>_\ ﬁ N | dee. (10: N
s
59 T |1 N 149 0.54,1 44
-4 ' _(& N l\ i~ A — 1 %
,ccmoﬁg)-s ﬁﬁ H, | dec. 10:1) |
s
60 N N 186 0.52, I, 40
we—g s C~N—CH,
N T dec. ao:n
s

i

15



M C determ nation with Mycopl asma pneunoni ae 15 Mycopl asma pneunoni ae
strain Pl 1428 was cul tured under anaerobic conditions in PPLO nedium to

vhi ch 1% gl ucos @, 3 534FyRasE caimidadCt . 20% horse serum (donor horse serum
and 0. 002% Pheno ed were added. M C determ nations were carried out

fol lowing the serial microdilution method6mn |iquid medium described by ter
Laak and coworkers (E. A ter Laak, A Pijpers, J.H Noordergraaf, E.

Schoevers, 20Tablé.1+ bontiveatiei j den: Conparison of Methods for in vitro

Testing of Susceptibility of Por ci ne I\/ycopl asma SpeC| es to Antim crobial
Agents; Antim g PP V)N .

: 3 8 894 ). At
the tinme of th Q{ the coI ourk‘change q\fx the mgdR,um of t|iviala
preparation-fr ol fromredito yell oy (°CI)O% by |\sRlkdine of}(% by theory)
(ratio)
. T N 135 0.67, 1, 16
SR AT | dee. (100 : 5)
]
HC . 046, 1, 32
N N
s /k (100 : 35)
® HC™ 8

Example 63

(58)-3-(3-Isopropyl-2-benzoxazolinon-6-yl)-5-hydroxyacetylamino-methyl-2-

oxazolidinone

5 The compound from Example XLVI (390 mg, 0.89 mmol) in THF (10 ml) and ethyl
acetate (10 ml) is stirred under 3 bar of hydrogen with Pd(OH),/C (5%, 30 mg). The
catalyst is filtered off, the residue is washed with THF, the filtrate is.concéntrated and
the residue is stirred with dichloromethane. 36 mg (11%) of the title compound are

obtained as a white solid.

. - "0,
10 Yield: 11% This Sheet Has Been R.
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-33- Alamar Blue was added. The incubation at 37[err] C was continued for
about 10 hours and the M C defined as the val ue at which the nmedi um havi ng

the smal | est 2P8{ 3L Mares AN ESMAL | On T enmai ned unchanged bl ue. Ex. No.
I\/IC([err]g/n%—S_' 12 é 2 13
2 14

8 23-63- 4
The conpounds of the general fornula (1) accordi ng to the invention have a

broad 10  antH-DAR«R200MBRADIDMSOyrh8s (bt.t HDL d62t(dski B) 7:43edpdtd.al 2y
against gram posithVs 60 , 1H, OH), 4.75 (m, 1H), 4.50 (m, 1H), 4.20 (¢, 1H), 3.80 (m, 3H),
3.50 (m, 2H), 1.50 (4, 6H).

This Sheet Has Been R
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bacteria and mycobacteria, Haenophilus influenzae, anaerobic m croorgani sns
for rapidly-grow ng nycobacteria. These properties nmake possible their use
das chenot herapeutic active conpounds .in human and veterinary nedicine. The

conmpounds accbed BY S39-Roheign owantieson are particularly effective against
hacteria 15 and bacteria-like mcroorgani sms such as s nycopl asma. They are

therefore particularly highly suitable f or®4the pr oph Hﬂﬁmmw her apy
of local and systenmic infections in hunman and veterlnm ch are
caused by sucRatemtiJaimss The present invention inclullest ptardacéuti cal
preparations which, besides non-toxic, inert pharnmaceutically suitable

exci pients, contain one or nore conpounds accordi ng 20 to the invention
or whi ch consilst ofSubstituted osazolidinohes/ef the penerabiformalao{yli ng to t he

invention, and processes for the production of these preparations. The
active corrpound or conpounds can opticgnally be present in one or nore of

t he /“\
A
N o)
\_~NH-R’

@

in which

A represents a 5-membered aromatic heterocycle bonded directly via a
5 carbon atom and having up to 3 heteroatoms froin the series S, N and/or
O, which can additionally have a fused benzene or naphthyl ring, or
represents a 6-membered, aromatic heterocycle bonded directly via a
carbon atom and having at least one nitrogen atom, or
represents an in each case 6-membered, bi- or tricyclic aromatic radical
10 bonded directly via a carbon atom and having at least one nitrogen-
containing ring, or
represents P-carbolin-3-yl or indolizinyl bonded directly via the 6- -
membered ring, the cyclic systems optionally in each case being
substituted up to 3 times in an identical or different manner by carboxyl,
15 halogen, cyano, mercapto, formyl, phenyl, trifluoromethyl, nitro,
straight-chain or branched alkoxy, alkoxycarbonyl, alkylthio or acyl each
having up to 6 carbon atoms or by straight-chain or branched alkyl or
alkenyl each having up to 6 carbon atoms, which for their part can be
substituted by phenyl, and/or being substituted by pyridyl, which for its
20 part can be substituted by straight-chain alkyl or alkoxy each having up
to 6 carbon atoms or

represents a radical of the formula This Sheet Has Been Reﬂl,
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exci pients indicated above, alternatively in mcroencapsul ated form -34
- The therapeutically active conpounds should be present in the
dbovenenti oned pharmaceutical preparations in a concentration of

appr oxi mat el-yL& Al 31 $38Fokeigwcaintriesbl y of approximately 0.5 to 95, % by

wei ght of the total mxture. Apart fromtgg conpounds according-to the.
I'nvention, the abovenentioned 5 phar maceut’ cal prep an al so
contain further pharmaceutical active conpounds. In g ,@'\Eﬂﬂﬂ"’m] ” oved
advant ageous both in human and in veterinary nedicine

active conpound or conpoungs acchdl ng to the |nvent|on In tot aI

R R R R

\ R*
N
, M=< rR®
N
:
R10
11 3 12
R\ N K R\ R g
N N
/ /
(0), =S R® or ©O=)P RS
Q / T
OH
in which
R3, R4, R®, R® and R’ are identical or different and
denote hydrogen or carboxyl, halogen, cyano, formyl, trifluoromethyl,
nitro, straight-chain or branched aikyl having up to 6 carbon atoms or a
5 group of the formula -CO-NR"RY,
This Sheet Has Been Re;
i i ||IIIIHIII|H i
R and R" are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,
10 R2, R%, R, R™, R" and R are identical or different and

denote hydrogen, cycloalkylcarbonyl or cycloalkyl each having 3 to



3

amounts from approximately 0.5 to approximately 500, preferably 5 to 100,
ng/ kg of body wei ght every 24 hours, if appropriate i-n—the—form of_several

i'ndi vi dual doses, to 10 achi eve the desired result | ndi vidual dose
contains the @gtA\3e 33dcHupeian cotintfiesrpounds accordi ng qm |r' ‘I IH"’
preferably in anmounts from approximately 1 to approxXi ¢ , .

particular 3 to 30, ng/kg of body weight.” 6ot t he purpose of extending the
spectrum of action and in order to achieve_an increase in_acfion, the

conpounds according to ©rRarbay SmBL oL Araighkehai &% branesed \RLkexysaIbORYh Hr
antibiotics. - 35 - alkylthio each having up to 6 carbon atoms, or denote straight-chain or

branched alkyl bhaving up to 10 carbon atoms, which is optionally
substituted by cyano, trifltuoromethyl, halogen, phenyl, hydroxyl,

5 carboxyl, straight-chain or branched alkoxycarbonyl having up to
6 carbon atoms, aryl having 6 to 10 carbon atoms, cycloalkyl having 3
to 6 carbon atoms and/or by a group of the formula -(CO)-NR"R'S,
R'7-N-SO,-R"®, R®R*-N-S0,- or R*-§(0),,

in which
10 c denotes a number O or 1,

RY, R® and RY have the meaning of R” and R indicated above and

are identical to or different from this,

or together with the nitrogen atom form a 5- to 6-membered,
saturated heterocycle optionally having a farther heteroatom from

15 the series N, S and/or O, which for its part can be optionally
substituted, also on a further nitrogen atom, by straight-chain or .
branched alkyl or acyl having up to 3 carbon atoms,

R and R® have the meaning of R™ and R™ indicated above and are
identical to or different from this,

20 d denotes a number 0, 1 or 2,

"R and R* are identical or different and
denote traight-chain or branched alkyl having up to 4 carbon
atoms, benzyl, phenyl or tolyl,

or eet Has Been Reﬁaced
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Appendi x to the experinental section List of the eI uent m xtures used for

chromat ography: | . Di chl or onet hane: net hanol Tol uene: et hyl
dcetate 5 1] Acetonitrile: water |V EthyI acet a

ether: ethyl deecAdlesS3dForeighiconntri€s[ err]: MeOH NH[ err] \/ﬂmm‘mllumﬁmﬁum]
MeOH 10  Abbreviations: Z Benzyl oxycag.})onyl Boc tett-But'oxycafbohyl

denote straight-chain or branched acyl having up to 6 carbon atoms, which
is optionally substituted by trifluoromethyl, trichloromethyl or by a group
of the formula -OR%,

in which

5 R%Z  denotes hydrogen or straight-chain or branched alky! having up
to 6 carbon atoms, which is optionally substituted by aryl having
up to 10 carbon atoms,

or

denotes a group of the formula -(CO)-NR®R*, -NR¥-SO,R*,
10 R¥R®-NSO,- or R*-S(0),,

in which

e has the meaning of ¢ indicated above and is identical to or
different from this,

R? and R* and R* each have the meaning of R'%, R' and R" indicated
15 above and are identical to or different from this,

R¥ and R? have the meaning of R® and R™ indicated above and are
identical to or different from this,

f has the meaning of d indicated above and is identical to or
different from this,

20 R* and R® have the meaning of R"™ and R* in each case indicated

above and are identical to or different from this,

This Sheet Has Been Replaced
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DVF Di net hyl f or mam de Ph Phenyl THF Tetrahydrofuran CDI
Car bonyl df i m dazol e DCE Di chl oroethane If not stated otherw se, the
exanpl es nmenti oned bel ow can be prepared according to or 20 - in analogy to

the instructi @gsAi3n 333-Ffdich4dunthies 693 491, EP 694 544, EP 697 412 and EP
738 726. - 36 - 68

D denotes an oxygen atom or a radical of the formula -S(0),,
s i L
g | &enotes a number 0, 1 or 2,

E and L are identicat or different and

5 denote an oxygen or a sulphur atom,

G, M, T and Q are identical or different and
denote an oxygen or a sulphur atom, or a group of the formula -NR™,

in which

R*  denotes hydrogen or straight-chain or branched alkyl having up
10 to 5 carbon atoms,

a and b are identical or different and denote a number 1 or 2,

R! represents a radical of the formula

—C—R" -—ﬁ-Rﬁ ——ﬁ—(CHz).;—o-—R“
S . NR? . O

-0
NS T

R* denotes straight-chain or branched alkyl having up to 7 carbon



Starting conpounds Exanple | 5-Bronp-2-isocyanato-pyridine hydrochl oride
[err] 78.0 ml (0.64 nol) of trichloroethyl chl orofornate are added _dropw se
~at boiling heat 5 to a stirred solution of 100 g (0758 nol) of

2- am no- 5- br ofPRY 8t quoté]gﬁ%%ﬁesof 1, 2-di chl or oet ha tion
the mxture is refluxe or t hen |t may be cool e m“g \ﬂﬁ“ﬂ\mmgm

ure.
The resulting precipitate is renoved by £i6Ptr at i on, wel [ ®with *100 m

of 1, 2-dichl oroethane and dried over sodiumh droxide in a hi gh vacuum
98.3 g (72% of the title coatpmn@fcbqaacyébmnaé@éscaabwtp@wmylopra1group

M p.: 248-254[err] C (dec.) R[){e{hre]fgmqulge_stWI acetate)
in which

R* and R* have the meaning of R" and R™ indicated above and
5 are identical to or different from this,

R* denotes hydrogen, cyano, cycloalkyl having 3 to 6 carbon atoms,
phenyl or straight-chain or branched alkyl having up to 7 carbon
atoms,

R*® denotes hydrogen, straight-chain or branched atkyl having up to
10 7 carbon atoms, phenyl, cycloalkyl having 3 to 6 carbon atoms .
or a group of the formula -NR¥R*,

in which

R*® and R* have the meaning of R and R" indicated above and
are identical to or different from this, .

15 h denotes a number 1, 2, 3 or 4,

R denotes hydrogen, straight-chain or branched alky! having up to
6 carbon atoms or benzyl,

R*S and R* are identical or different and
denote hydrogen or straight-chain or branched alkyl having up to
20 6 carbon atoms,

or This Sheet Has Been R laced
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MS (El) nifz

198 (M + Exanple 11

(5R) - 3- (5- Brono- pyri di n- 2-yl ) - 5- but yryl oxy- met hyl - oxazol i di i 2=one {err] 15

A suspension of 2.17 g (25 mmol) of -1ithium brom deﬁ'ﬂ’ﬂ ) of

tributyl phOSpmeﬂA 3ix$34eForeighonhtries xyl ene is boile g ﬁgt or
yka

for 1 h.

- 37 - mxture of 58.5 n (0 42 nol) of” trheth

66.6 ¢ (0.42 nol ) of (R)-glycidyl butyrater added dropwi se to this at
boi | i ng heat.

10

15

20

At the same tinme, 98.2 g (0.42 e3
R' represents cyano or a 5- to 7-membered, saturated, partially unsaturated or

unsaturated heterocycle having up to 3 heteroatoms from the series S, N
and/or O, which is optionally substituted, also via an N function, up to 2
times in an identical or different manner by benzyl, halogen or by straight-
chain or branched alkyl having up to 5 carbon atoms,

and their stereoisomers, stereoisomer mixtures and salts.

2. Compounds of the general formula (I) according to Claim 1,

in which_

A represents quinolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, pyridyl,
pyridazyl or thienyl, each bonded via a carbon atom, each of which is
optionally substituted up to 3 times iz an identical or different manner by
fluorine, chlorine, bromine, phenyl or by straight-chain or branched alkyl
or alkylthio each having up to 4 carbon atoms or by straight-chain or
branched alkenyl having up to 4 carbon atoms, which for its part can be
substituted by phenyl, and/or is substituted by pyridyl, which for its part

can be substituted by straight-chain or branched alkyl or alkoxy each -
having up to 5 carbon atoms, or

represents a radical of the formula

<15
T | Wi

G denotes an oxygen or sulphur atom,




of the conpound from Exanple | are added in portions in the course of T20”
mn. After addition is conplete, the mxture is stlrreﬂMlel"ﬂ

. It is allowed to cool 5 to roomtenperature and t !m”m
evapor at ed i n Madudl 5M-Fereigtheommiriesgr aphy of the resi due on 1 *kg"ofssid{ i ca
gel (toluene: ethyl acetate 95:5), 37.9 g (7%60/() of the title conpound are
obtained as an oil. Rerr] = 0.43 (toluene’*éthyl acetate 4:1) M5 (FAB) m z
= 343 (M+H) + 10 [err H-NI\/R 250 MHz, Derr]-DMsSO): [err] = 0.81 (t, J =7
Hz, 3H, CHerr]CH err]¥; tezﬂn%MF@%P‘]lﬂl[’l@Fra}@{err]CO) 2.29 (t, J =
7 Hz, 2H, CI-l[err]CH[rr]CO) 3 91 (dd, J = 7 Hz, 10 Hz, 1H H-4 trans); 4.25
(dd, J =9 Hz, 10 Hz, 1H, H4 cis); 4.36 (m 2H CH[err]O) 4.97 (m 1H,
H5): 8.08 (d J = 1 HR* 2H, dsnotessiraighBehtin osbratched alkyl or dlkyithiopych banting

H-6). up to 6 carbon atoms,

R3, R* and R’ are identical or different and denote hydrogen, fluorine,

5 chlorine or bromine,

R! represents a radical of the formula

_ﬁ—Rm ——ﬁ—R"‘ —-(I‘T——(CHz)h—O—R:“
s : NR® . 0o

- X
. N

10 R* denotes straight-chain or branched alkyl having up to 5 carbon
atoms, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl
or a group of the formula -NR*R¥,

in which

R and R* are identical or different and
15 ¢ note hydrogen, methyl or ethyl,

R% denotes hydrogen, cyano, eyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, pheny! or straight-chain or branched alkyl having up



15 Example 111 o
(5R) - 3- (5- Brono- pyri di n-2-yl ) - 5- hydr oxymet hyl - oxazol i di n-2-one [err] A

solution of 19.6 g (57.3 nmol) of the conpound from Exanple | | in 125 m
of anhydrous riat Aa3iob34-Boteigpadomdtrisst h 185 ng (0. 57 mmol’) Of caesium

carbonate and stirred at roomtenperature for 5 h. The mm]’ﬂ

evaporated in vacuo and the residue 20 142stirred wi tml "lﬂ“lll\ﬂlldj
The precipitate is renoved by fllté‘ﬂhl on, washed with 25*m ¢of L wat ers an

m of ether and dried in a hitg§r stomso 73 g (699 of the title conpound
are obtained as pale crystals. Mp.: 0.09 (toluene : ethyl acetate 4:1) M5
(DCI NH[err]) mz 273 (MH) + 25 [err]HHNMR (200 MHz, CD[err]OD) [err]
= 3.68 (d, J = 5.9 Hz,RT H, Gidnotes hilirogéh, Staigtitichain or branched alkyl having up to

5 carbon atoms, phenyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or a group of the formula -NR“R",

5 in which

R* and R" have the meaning of R*® and R* given above and

are identical to or different from this,

h denotes a number 1, 2, 3 or 4,
R* denotes hydrogen, straight-chain or branched alkyl having up to
10 4 carbon atoms or benzyl,

R* and R* are identical or different and

denote hydrogen or straight-chain or branched alkyl baving up to
4 carbon atoms,

or

15 R' represents cyano or thienyl, oxazolyl, thiazolyl, isoxazolyl or pyrazolyl,
each of which is optionally substituted, also via an N function, up to
2 times in an identical or different manner by benzyl, fluorine, chlorine,

bromine or by straight-chain or branched alkyl having up to 3 carbon

atoms,
20 and their stereoisomers, stereoisomer mixtu. s and salts.

3. Compounds of the general formula (I} according to Claim 1,

Thls Sheet Has Been
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9 Hz, 1H, CHerr]O,; 4.06 (dd, J =7, 10 Hz, 1H, H 4 trans); 4.26 (dd, J
1.5

4,

= 9, 10 Hz, 1H, - 38 - H4cis); 4.75 (m 1H H5); 7.92 (dd, J = 1.

Hz, 10 Hz, 1H, pyridyl H3); 8.12 (d, J = 10 Hz, 1H, pyridyl H4); 8.40 (d,
1.5 Hz, 1He A31i3BAFdreigh cotmtaispl e |V

(2-Pyridyl)-thiophene-2-carboxylic acid ide [err] 5 720 ¢g-(97.45 onol)

f5-(2-pyridyl)-t f;ilc:fhr:hne- 2- carboxylic dcfd-are dissol Veﬁ!ﬂmﬁ!ﬁm]”,!5”“!"

A represents quinolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, pryidyl,
pyridazy! or thienyl, each bonded via a carbon atom, each of which is
optionally substituted up to 2 times in an identical or different manner by

5 . fluorine, chlorine, bromine, phenyl, by straight-chain or branched alkyl or
alkylthio each having up to 3 carbon atoms or by straight-chain or
branched alkenyl having up to 3 carbon atoms, which for its part can be
substituted by phenyl, and/or is substituted by pyridyl, which for its part
can be substituted by straight-chain or branched alkyl or alkoxy each

10 having up to 4 carbon atoms, or
represents a radical of the formula

o UG

R® 3
R
LA
N
G=< RS
L
in which
G denotes an oxygen or sulphur atom,
15 L denotes an oxygen or sulphur atom,
R® denotes straight-chain or branched alkyl having up to 4 carbon
atoms,

R3, R* and R?® are identical or different and

denote hydrogen, fluorine, chlorine or bromine,

This Sheet Has Been Re{ilaced
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of acetone, and the solution is treated wth 15.94 m (115 mmol) of Et3N
and cooled to O[err]C. A solution of 14.85 m (115 mmol) of i sobutyl
chloroformate in 88 nl of acetone is slowy added dropwi se with stirring to
the reaction BEelAIBl G34iRoncigwbiwities]. After 1 h at O[err] C, a solution of
9.5 g (146 mmol ) of sodiumazide in 44 m _of water ”mm pw se,
~and the mxture is stirred at O[err]Cfor‘7fh and a mm ' room
tenperature. The reaction mixture js_tipped . onto ice*watert amd shes
precipitate is fil Bgr sepresents g fagical of the formmla r eacted further as it is.
Yield: 21 g of water-noi st powder. Exanple V 15 _
5-(2-Pyridyl)-butyl oxycar hosmyl am no-_t piogkene [err] _of. t hgssconpound
from Exanple IV are intﬁomed in por%i (S)ﬁs into 4ﬁ0 E#H?gf ok

s , NR o]

S o
g

5 R* denotes straight-chain or branched alkyl having up to 4 carbon

atoms, cyclopropyl, cyclobutyl, _cyclopentyl, cyclohexyl, phenyl
or a group of the formula -NR*R*,

in which

R*® and R*® are identical or different and denote hydrogen or
10 methyl,

R* denotes hydrogen, cyano, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl or straight-chain or branched alkyl having up
to 4 carbon atoms,

R® denotes hydrogen, straight-chain or branched alkyl having up to

15 4 carbon atoms, phenyl, cyclopropyl, cyclobutyl, c;yclopentyl,
cyclohexyl or a group of the formula -NR*R",

in which

R*® and R* have the meaning of R*® and R* given above and



boiling n-butanol. After evolution of gas is conplete,—the mxture is

stirred under reflux for 15 mn. After cooling to roomte erature it is
concentrated, and the residue is stirred with ether, fj g’”m '

suction and dnieed Ht5 &reich Colutrigs  €ci rcul ating air . Mmﬂaﬂﬂ
Yield: 18.8 g (75% of theory) [err] H NVR (200 MHz, Dlerr]- ) * [&rri
10.8 (s, 1H); 8.45 (d, J =5 Hz, 1H); 7.6873-7.85 (m 2H); 7.5 (d, J
Hz, 1H); 7.1 - 7.2 (m 1H); 6.57 (d, J =5 Hz, 1H); 4.14 (t, J =5

=5

7 Hz,
2H); 1.62 (q, J = 7 Hz, 2H); 1.3%q identicat ty opdiffepent from dds,(t, J = 7 Hz,
3H).

h denotes a number 1, 2, 3 or 4,
R3 denotes hydrogen, straight-chain or branched alkyl having up to
3 carbon atoms or benzyl,
5 R* and R* are identical or different and

denote hydrogen or straight-chain or branched alkyl having up to

3 carbon atoms,

or

R! represents cyano or thienyl, thiazolyl, isoxazolyl or pyrazolyl, each of
10 which can optionally be substituted, also via'an N function, up to 2 times’
in an identical or different manner by benzyl, fluorine, chlorine, bromine or

by straight-chain or branched alkyl having up to 3 carbon atoms,

and their stereoisomers, stereoisomer mixtures and salts.

4. Compounds of the general formula (I) according to Claim 1, selected from the
15 group consisting of:

This Sheet Has B
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Exanpl e VI
(5R) -3-(5-(2-Pyridyl)-thien-2-yl)-5-hydroxynet hyl.- oxazol i di n-2-one [err]
18.8 g (68 nmml) of the conpound from Exanple V are dissolved in 190 ml of

absol ute THF, 1ana 31hs34sPdreigh@onhGietr eated with 10 ng of -1;-10- phenant hrol i ne
hydrate 10 and cooled to -70[err]C. About 27 m of 2.5 -butyllithium
sol ution in hexane are then slowy added df®pwi se until tlmﬂg%ﬁ ﬂn ME
tored. 9.6 m (68 nmol) of (R - glycidyl butyrate are th .

The m xture is allowed to cone to roomtenperature and is treated wt
saturated ammoni um chl orige sedUtion, the organic phase is separated off
i

and t he agueous pha§§ci_s§/ext d t@wce with nethylene 15 chloride. The
asSes are (Nj[err]Sderr]) and concentrated. The
residue is stirred with ePher ~and N7

conbi ned organi c ph
T\Ced off with suction.

H
N\ —cH,
r

This Sheet Has
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5. Process for the preparation of compounds of the general formula (I) according

5 to Claim 1, characterized in that



Yield; 15.3 g (81.5% of theory) Rerr] = 0.06 (CHerr]CJ[err]: CH['err]O-lz
100:3) Mp.: 191C 20 [err]HHNMR (200 MHz, Dierr]-DMSO): [err] 8.45 (d
J=5 Hz, 1H); 7.7 - 7.9 (m 2H); 7.6 (d, J =5 Hz, 1H); 715-725(m

1

L AT sk
(m 2I(—I). . 40 - Exanpl e V:_? (ad 92 lmf"mm"mﬂm "f

[A] compounds of the general formula ()

A\Nj\o
L__K/NHZ

n

in which

A has the meaning indicated in Claim 1,

are reacfed with compounds of the general formula (IIT)
5 R-Y (D

in which

R' has the meaning indicated in Claim 1,

and

Y, depending on R, represents hydrogen, halogen or C,-C, straight-chain or
10 branched alkoxy or oxyalkoxycarbonyl,

or

[B] compounds of the general formula (IV)

T



6- (Benzyl oxycar bonyl am no) - 3- net hyl - 2- benzot hi azol i none [err] 1.76 g (8.12
mmol ) of 6-am no-3- et hyl - 2(3H) - benzot hi azol one hydrochloride in 17 m of
water, 14 m of THF and 17 ml of satd. NaHCO err] solution are treated
dropvm se at 5 Le AGKl $34-Forkigh edunfri?ss 10 nmol ) of benzyl “chloro-formate. Aft er
1.h, 120 ml of water are added, the THF is trlpped of f MCMI
precipitate is filtered off vmth suction,” &gshed t hree H“nmmluu“ wand
twice with petrol eum et her and dried at 60[err]C Yield:*2.94 g 96/() Mp

183C 10 Rerr] (I, 7:3) = 0.3®[err]HNW ([Dlerr]]DVMSO): [err] = 7.77
(d, J =1 Hz, 1H, benzothia olinghe 7-H); 7.23 - 7.45 (m 6H, Ph), 7.22 (d,

J = 6 Hz, 1H, benzothiazoli R )y 5.15 (s, 2H); 6V§8 (s,
OSO,RY
in which

A has the meaning indicated above,
R* represents C,-C,-alkyl,
are reacted with compounds of the general formula (V)
5 NH,-R" (V)
in which
R" represents one of the heterocycles listed above under R,

or with ethyl dithioacetate in inert solvents, if appropriate in the presence of a

base,

10 and in the case of the S-oxides an oxidation is carried out according to a

customary method,

and, if appropriate, further substituents or functional groups already present are

introduced or derivatized according to customary methods,

if appropriate the compounds are converted into the salts in a known manner or

15 the compounds are liberated from their salts,

This Sheet Has Been Re; ﬂ
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3H CH3). Exanple VIII 15

(5R)-3-[3-(Met hyl - 2-benzot hi azol i on-6-yl ] - 5- (hydr oxynmet hyl-j—exazolidin-2-on
e-[err] -41- Method A 26.76 ¢ (85 12 mmol ) of the conp from Exanpl e
VI are di ssopgen 3i r534%rétbn @bunktits and the solution is t H l!”\m"gﬂlwm

of- 1, 10- phenant hroline hydrate and cooled to -70[err]C.
N n-butyllithiumsolution in hexane are +H&T sl owl y

and if approptiate the stereoisomers are separated according to customary
methods.

6. Compounds of the general formula (I) according to Claim 1 for use in the
control of diseases.

5 7. Use of compounds of the general formula (I) according to Claim 1 for the
production of medicaments.

8. Medicaments comprising compounds of the general formula (I) according to
Claim 1.

This Sheet Has Bee;
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5 added dropwi se until the colour changes to red. 12 ml (85.12 nmol) of
(R -glycidyl butyrate are then added dropwi se. The m xture is allowed to
come to RT and is treated with saturated amoni um chl ori de solution, and
the THF is striLeped1df-Foreigneoontrighe resul tant precipitate is filtered off
wtth suction, washed with water and ether d dried in a high vacuum 10
Yield: 17.93 g (75%9 Mp.: 166[err]C Rerr]®{11, 1:1) = 0.09 M5 (El): mz =
280 (M + [err]H-Nl\/R( D[err DVEBO) : [err] =7.80 (d, J =1 Hz, 1H,
benzot hi azol i n n J =6, J =1 Hz, 1H,
benzot hi azol i none 5- H) 7.32 (d, J = 6 Hz, 1H, benzothi azolinone 4-H); 5.23
(t, J =6 H, 1H OH,; 4.62 - 4.80 (m 1H 5-H; 4.10 (t, J =9 Hz, 1H,
Abstract

-The present invention relates to new substituted oxazolidinones of the general formula

@
O
A\N/U\o
I__K*/NH-R'
in which the substituents have the meaning indicated in the description, processes for

their preparation and their use as medicaments, in particular as antibacterial

medicaments.

i

-,
pr e
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4-H); 3.85 (dd, J =9, J =5 Hz, 1H 4-H); 3.48 m 2H, CH[err]O)
3.40 (s, 3H, CH3). Method B 20 9.3 g (0.03 noll)) TRk & he_Tonpotrs rom
Exanple VIl are dissolved in 150 mM of THF and f{ Led to
-70[err] Cped—d—{0. 01 mml) of 2.5 M n-butyllithiem {ane are
t hen added dr EMENT SHEEUR mo§G of | n- but yl 1i thi um and 4 (003
mol ) of (R) gritn bpayesal et pagedHeT :Ioley adide

si mul t anequ

GliThe i ptgeddld o pi.

[ 0 cone t

iF @r §H§:rEér ,

stirred fqr [Bhourg(s) Vadeing: d....! sj carri ed be&ﬁpt G6 pagechod

A Yield: LAY . TPE g dlisted in Tat% { ]ma(S) to paged

anal ogously to the procedurges o arr'pl es | to pla et ey
DATE OF REcmpTll 5MAY 1997 n Drawing(sy™ paged ... .. e

-------------------

10

O

15

-------

-------

New substituted oxazolidinones

The present invention relates to new substituted oxazolidinones, processes for their

preparation and their use as medicaments, in particular as antibacterial medicaments.

The publications US 5 254 577, US 4 705 799, EP 311 090, EP 312 000 and C.H. Park

et al, J. Med. Chem. 35, 1156 (1992) disclose N-aryloxazolidinones having
Additionally,
amidomethyloxazolidin-2-ones are disclosed in EP 609 905 Al.

antibacterial action.

3-(nitrogen-substituted)phenyl-5-beta-

Furthermore, oxazolidinone derivatives having a monoamine oxidase-inhibitory action
are published in EP 609 491 and EP 657 440 and those having action as adhesion
receptor antagonists are published in EP 645 376.

Antibacterially active oxazolidinone derivatives are also described in our applications
EP 694 543, EP 693 491, EP 694 544, EP 697 412 and EP 738 726.

The present invention relates to new substituted oxazolidinones of the general formula

@

0
A )k
~N o}
\_~NH-R?

) REPLACEMENT SHEET
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in which

A represents a 5-membered aromatic heterocycle bonded directly via a carbon



- 42 - Table I:

Rlerr]/

theory) (ratio )

63 X
[err] Xl

10

15

REPLACEMENT SHEET

agfm‘ls-MAY w7 [ °

209 dec. | 61
185 71

[err] Ex. No. A
Yield ([err] O

= 7]

I X

atom and having up to 3 heteroatoms from the series S, N and/or O, which can
additionally have a fused benzene or naphthyl ring, or

represents a 6-membered, aromatic heterocycle bonded directly via a carbon
atom and having at least one nitrogen atom, or

represents an in each case 6-membered, bi- or tricyclic aromatic radical bonded
directly via a carbon atom and having at least one nitrogen-containing ring, or
represents B-carbolin-3-yl or indolizinyl bonded directly via the 6-membered
ring, the cyclic systems optionally in each case being substituted up to 3 times
in an identical or different manner by carboxyl, halogen, cyano, mercapto,
formyl, phenyl, trifluoromethyl, nitro, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl each having up to 6 carbon atoms or by
straight-chain or branched alkyl or alkenyl each having up to 6 carbon atoms,
which for their part can be substituted by phenyl, and/or being substituted by
pyridyl, which for its part can be substituted by straight-chain alkyl or alkoxy
each having up to 6 carbon atoms or

represents a radical of the formula

R® 4
. /N \‘ /
, s,
D R \E
R® 3 r® - -
\N R R‘ \ R3 R"
N
G=< :iéra-" . M;( RS
L _ N )
| "o
R .
\ R \, R
/ »
(O)‘zs\ R® or (o=)bp\ RS
Q T



X |

144

0.29,11 (1:1)
(1:1) 82 XV
57 XVI

XVI |

156

10

15

20

25

188 0.52, | (9:1) 76 X |
0.32, | (95:5) 78 XIV 158
28 XV . 166 0.09, |

- 0,05 11 (1:-1

132 - REPLACEMENT SHEET

165 -3- 0.1, Vi(4 45—A |
0.24, V (4:1 67 Xl X 9
24 in whiclg ) 15 MAY 19&70

R? RY, R’ R® and R’ are identical or different and
denote hydrogen or carboxyl, halogen, cyano, formyl, trifluoromethyl,
nitro, straight-chain or branched alkyl having up to 6 carbon atoms or a
group of the formula -CO-NR"®R™,

in which

R® and R* are identical or different and

denote hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,

R% R% R% R, R and R are identical or different and

denote hydrogen, cycloalkylcarﬁonyl or cycloalkyl each having 3 to
6 carbon atoms, or straight-chain or branched alkoxycarbonyl or
alkylthio each having up to 6 carbon atoms, or denote straight-chain or
branched alkyl having up to 10 carbon atoms, which is optionally
substituted by cyano, trifluoromethyl, balogen, phenyl, hydroxyl,
carboxyl, straight-chain or branched alkoxycarbonyl having up to -
6 carbon atoms, aryl having 6 to 10 carbon atoms, cycloalkyl having 3
to 6 carbon atoms and/or by a group of the formula -(CO)-NRR',
R'-N-S0,-R*, R®R¥-N-SO,- or R*-S(0),,

in which
c denotes a number 0 or 1,

R, R" and R" have the meaning of R" and R indicated above and
are identical to or different from this,
or together with the nitrogen atom form a 5- to 6-membered,

saturated heterocycle optionally having a further heteroatom from



REPLACEMENT SHEET - 43 - Table | (continuation) Ex. No. A

M p. Rerr] / Yield ([err] O El uent (% of
theory) (ratio) XX [err] 0.47, 11 (1.1
68 XXI Le|&r3rl|534-Fogxgn countries 0.05, Il (1:1) 57 XX

200 dec. 98 Exanple XX I

(5R) - 3- (5-Brono- pyri di n-2-yl)-5-nmet hanesul pﬁcrnyl oxy- net hyl - oxazol i di n- 2- one
err
[ ] the series N, S and/or O, which for its part can be optionally
substituted, also on a further nitrogen atom, by straight-chain or

branched alkyl or acyl having up to 3 carbon atoms,

R" and R® have the meaning of R* and R indicated above and are
5 identical to or different from this,

d denotes a number 0, 1 or 2,

R'® and R* are identical or different and
denote straight-chain or branched alkyl having up to 4 carbon
atoms, benzyl, phenyl or tolyl,

10 or

denote straight-chain or branched acyl having up to 6 carbon atoms, which is
optionally substituted by triflucromethyl, mchloromethyl or by a group of the
formula -OR%,

in which
15. - R*Z  denotes hydrogen or straight-chain or branched alkyl having up
' to 6 carbon atoms, which is optionally substituted by aryl having
up to 10 carbon atoms,

or

denotes a group of the formula -(CO)-NRZR*, -NRZ-SO,R%,
20 RPRZNSO,- or R®-S(0),

REPLACEMENT SHEET

in which
15 MAY 1997




A stirred solution, cooled to O[err]C, of 10.5 g (38.44 mmol) of the
conpound from5 Exanple 11l and 6.40 m (46.14 mmol) of triethylamne in
36 m of anhydrous dichloronethane is slowy treated with 3.27 m (42.28
mol ) of net hanesul phonyl chloride. The m xture is stirred at 0-5[err]C for
10 min. and stirred into 50 mM of ice- water. The organic phase is
separated off, washed with 20 ml of saturat®d NaHCO err] solution and 20 ni
of ice-water and dried over MgSO err]. The solvent is evaporated in 10
vacuo and the residue isesti rhasdthei mbarifg wf cofinditatest abdvel amd asl identicali tahor

suction and dried in a high v u 12.8.9 (95% of the title conpound are
obt ai ned as col ourl ess crystaﬁ%ﬁér Brpm %ﬁ’% 138.5[err]C R err] = 0.65
(di chl oronet hane : nethanol 95:5) 15 M5 (DA, NHerr]) mz = 351 (MtH) +

R? and R* and R® each have the meaning of R™, R'® and R" indicated
' above and are identical to or different from this,

5 R? and R* have the meaning of R"®> and R' indicated above and are

identical to or different from this,

f has the meaning of d indicated above and is identical to or
different from this,

R* and R*® have the meaning of R and R* in each case indicated
10 above and are identical to or different from this,

D denotes an oxygen atom or a radical of the formula -S(0),,

in which
g denotes a number 0, 1 or 2, REPLACEMENT SHEET
" E and L are identical or different and - 15 MAY 1997 -
15 denote an oxygen or a sulphur atom,

G, M, T and Q are identical or different and
denote an oxygen or a sulphur atom, or a group of the formula -NR*,

in which

R*®  denotes hydrogen or straight-chain or branched alkyl having up
20 to 5 carbon atoms,



- 44 - {err]HNWR (250 MHz, Dierr]-DVSO [err] = 3.25 (s, 3H,
osgerr]CHerr]); 3.91 (dd, J =7, 10 Hz, 1H, H4 trans); 4.27 (dd, J =10,
10 Hz, 1H, H4 cis); 4.52 (m 2H CHerr]O; 5.02 (m 1H HJ5); 8.09 (s,
2H, pyridyl H3,4); 8.52 (s, 1H, pyridyl H6). Exanple XXIV 5

(5R) - 3- (5-Brono- pyridin-2-yl)-5-azi donet hyl - oxazol i di n-2-one [err] N3 A
stirred solution of 12.5 g (35.6 mvl) of t1fie conpound from Exanple XXI| in

a and b are identical or different and denote a number 1 or 2,

R'  represents a radical of the formula

_ﬁ,_Rm —cﬁ,—-R” —C—(CH,)—0—R™>
S t NR32 ] lol
R® NO,
or I ,
R REPLACEME{E SHEET
15 MAY 1997
5 in which

R3  denotes straight-chain or branched alkyl having up to 7 carbon atoms,

cycloalkyl having 3 to 6 carbon atoms, pheny!l or a group of the formula
-NR*R¥,

in which
10 R* and R* have the meaning of R* and R™ indicated above and are
identical to or different from this,

R¥?  denotes hydrogen, cyano, cycloalkyl having 3 to 6 carbon atoms, phenyl
or straight-chain or branched alkyl having up to 7 carbon atoms,

R*®  denotes hydrogen, st right-chain or branched alkyl having up to
15 7 carbon atoms, phenyl, cycloalkyl having 3 to 6 carbon atoms or a
group of the formula -NR*“R*,



48 m _of anhydrous DWF is treated with 3.01 g (46.28 mmol) of sodi um azi de
and stirred at 70C for 3 h. It is allowed to cool to roomtenperature and
stirred into 100 mM of ice-water. The resultant precipitate is renoved by
filtration, washed with 10 50 m of water and 20 jrmREpfAGEMBENT| SHERTet her
and dried in air. 10.1 g (95% of the title conpourd ' s [pal e
crystals. Mp.: 64-67C Rerr]= 0.63 (toluéde: ethyl cea tﬁ : b (DCl,
NH err]) rT12:298(M+H),+JhS‘ [err] H-NVMR (250 MHz, e%] M7[err] =
3.73 (m 2H, CHerr] N edr®Wicls 87 (4d, J =6, 8 Hz,| 4 H 4 trans):l 4 22
(dd, J =8, 8 Hz, 1H H4 cis); 4.92 (m 1H HJ5); B.08 (s, 2H pyriayl
H3, 4); 8.51 (s, 1H, pyridyl H6). Exanple XXV
R* and R* have the meaning of R and R* indicated above and are

identical to or different from this,

h denotes a number 1, 2, 3 or 4,

5 R*. denotes hydrogen, straight-chain or branched alkyl having up to
6 carbon atoms or benzyl,

RS and R are identical or different and

denote hydrogen or straight-chain or branched alkyl having up to
6 carbon atoms,

10 or

R!  represents cyano or a 5- to 7-membered, saturated, partially unsaturated or
unsaturated heterocycle having up to 3 heteroatoms from the series S, N and/or
O, which is optionally substituted, also via an N function, up to 2 times in an
identical or different manner by benzyl, halogen or by straight-chain or
15 branched alkyl having up to 5 carbon atoms,

and their salts.

Physiologically acceptable salts of the substituted oxazolidinones can be salts of the
substances according to the invention with mineral acids, carboxylic acids or sulphonic
acids. Particularly preferred salts are, for example, those with hydrochloric acid,
20 hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,
ethanesulphonic acid, toluenesulphonic acid, be.zenesulphonic acid,
naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric

acid, fumaric acid, maleic acid or benzoic acid.



(5S)-3-(5-Brono-pyridin-2-yl)-5-am nonet hyl - oxazol i =2 Iy omor i de
- 45 - Br [err] Astirred solution of 10.1 g (33.9 nnﬁlpﬁAQ#MEtﬁeg@%cund

fromExanple XXIVin 16.5 m of 1,2-dinmethoxyethand ijs warnmed to 5Q[drr]C.

4.68 ml (4.70 nmmol ) of trinethyl phosphite are slowW )y} addegA¢r PN qe
(evolution of gas) and stirred at 90[err]C for 2 h jaffter addition ijs

conplete. 6.6 M of 6 N HCl are then added %ropvm' S

stirred at 90[err]C for a further 2 h. It is allo
t enper at ur e, ggejts]t which may be mentemned are salts with custom

d to cool

ma—ttre—mixtoure ils 5
to room

10

15

20

25

alkali metal salts (e.g. sodium or potassium salts), alkaline earth metal salts (e.g.
calcium or magnesium salts) or ammonijum salts, derived from ammonia or organic

amines such as, for example, diethylamine, triethylamine, ethyldiisopropylamine,

- procaine, dibenzylamine, N-methylmorpholine, dihydroabietylamine, 1-ephenamine or

methyl-pipendine.

Reaction products with C,-C,-alkyl halides, in particular with C,-C,-alkyl iodides, can
additionally function as salts.

Heterocycle in general represents a 5- to 6-membered, saturated or unsaturated ring,
which as heteroatoms can contain up to 3 oxygen, sulphur and/or nitrogen atoms. The
following are mentioned preferably: thienyl, furyl, pyrolyl, pyrazolyl, pyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl, imidazolyl, pyrrolidinyl,
piperidinyl or piperazinyl.

These also include 5- to 6-membered saturated heterocycles bonded via N, which
additionally can contain up to 2 oxygen, sulphur and/or nitrogen atoms as heteroatoms,
such as, for example, piperidyl, morpholinyl or piperazinyl or pyrrolidinyl. Piperidyl,
morpholinyl and pyrrolidinyl are particularly preferred.

Hydroxyl protective group in the context of the definition given above in general
represents a protective group from the series: trimethylsilyl, triisopropylsilyl, tert-butyl-
dimethylsilyl, benzyl, benzyloxycarbonyl, 2-nitrobenzyl, 4-nitrobenzyl, tert-
butyloxycarbonyl, allyloxycarbonyl, 4-methoxybenzyl, 4-methoxybenzyloxycarbonyl,
tetrahydropyranyl, formyl, acetyl, trichloroacetyl, 2,2,2-trichloroethoxycarbonyl,
methoxyethoxymethyl, [2-(trimethylsilyl)ethoxy]methyl, benzoyl, -4-methylbenzoyl,
4-nitrobenzoyl, 4-fluorobenzoyl, 4-chlorobenzoyl or 4-methoxybenzoyl. Acetyl, tert-
butyldimethylsilyl and tetrahydropyranyl are preferred.

Amino protective groups in the context of the invention are the cuétomary amino

protective groups used in peptide chemistry.



precipitate is renoved by filtration, washed with 2 x 10 m of

1, 2-di net hoxyet hane and dried in a high vacuumover NaOH 8.9 g (85% of
the title conpound are obtained as col ourless crystals. Mp.: 260-262[err]C
10 Rlerr] = 0.53 (acetonitrile: water 4:1) Ms (El) mz = 271 (M+
[err]H-NVR (250 MHz, D[err]-DVMBO) [err] = 3,28 (m 2H, CHerr]NHerr]);
3.93 (dd, J 7, 9 Hz, 1H, H 4 trans); 4.28 '(%d, J =9, 9 H, 1H HA4 cis);

oL e MBkie Gl ciuaiuda! " bénryloRycarbonyl, 4.2 dimethonybentyloxycatbonyl,
(59)-3-( ﬁéB{ gp?]zrﬂathé@beﬁ&m;k-a&aﬁﬁs RlettioRYEarbonsY) AREDMEbAAM P RHRbL At OAFE ©!
allyloxycarbonyl, phthaloyl, 2,2,2-trichloroethoxycarbonyl, fluorenyl-
9-methoxycarbonyl, formyl, acetyl, 2-chloroacetyl, 2,2,2-trifluoroacetyl,
5 2,2,2-u'ichloroacetyl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl,
phthalimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl, 2,4-dinitrobenzyi,
4-nitrophenyl, 4- methoxyphenyl or triphenylmethyl.

The compounds according to the invention can exist in stereoisomeric forms which
either behave as image and mirror image (enantiomers), or which do not behave as
10 image and mirror image (diastereomers). The invention relates both to the enantiomers
or diastereomers and their respective mixtures. Like the diastereomers, the racemic
forms can also be separated into the sterecisomerically homogeneous constituents in a

known manner.

Preferred compounds of the general formula (I) are those

15 in which

A represents quinolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, pyridyl,
pyridazyl or thienyl, each bonded via a carbon atom, each of which is
- optionally substituted up to 3 times in an identical or different manner by
fluorine, chlorine, bromine, phenyl or by straight-chain or branched alkyl or
20 alkylthio each having up to 4 carbon atoms or by straight-chain or branched
alkenyl having up to 4 carbon atoms, which for its part can be substituted by
phenyl, and/or is substituted by pyridyl, which for its part can be substituted by
straight-chain or branched alkyl or alkoxy each having up to 5 carbon atoms,
or

25 represents a radical of the formula

REPLACEMENT SHEET

15 MAY 1997




4.7 g (15 mmol ) of the conmpound from Exanpl e XXV are suspended in 100 ml of
CHerr]d2. 2.2 mM (16 mml) of triethylam ne are then added, a solution
resulting. This is - 46 - cooled to O[err]C. 3.5 g (16 nmmol) of Boc
anhydride are then added such that the tenperature does not exceed +5[err]C
and the mxture is stirred overnight at rogm tenperature. The organi c phase
is washed with satd. NaCd solution, dried over MgSO4 and concentrated. 5.4
g (97% of theory) of the product are obtained as a white solid. 5 M p. :
184[err]C R err] val ue (petarol eum et her: ethyl acetate = 10:4) = 0.30

R R
N H
G =< Rs
L

in which
G denotes an oxygen or sulphur atom,
L denotes an oxygen or sulphur atom,

5 R® denotes straight-chain or branched alkyl or alkylthio each having up to

6 carbon atoms,

R?, R and R® are identical or different and denote hydrogen, fluorine, chlorine

or bromine,

R'  represents a radical of the formula

10 i B

—ﬁ—-R” —C—R®  _c—(CH,)—O0—R*
s . NR® é',

RX NO, REPLACEMENT SHEET
or [ '
. - 15 MAY 197
R




rrple XXVI |
((59)-3-(5-[3-Pyridyl]-pyridin-2-yl)-5-(tert- butyl oxy) car bonyl ) am nonet hyl -
oxazolidin-2- one [err] 10 5.3 g (14.24 muol) of the conpound from
Exanple XXVI and 2.81 g of diethyl-(3- pyridyl)-borane in 100 m of abs.
THF are initially introduced under argon. A solution of 0.5 g (0.43 nmmol)
of [(PPh[err])[err]Pd] in 90 mM of THF and W 9 ni (9.83 mol ) of 2 M sodium
carbonate solution is added. The mixture is stirred under reflux for 5
days. After cooling®®b®h 10 g of kiesel guhr are added and the mixture is
concentrated. The 15 residue is applied to a colum packed with silica
gel and eluted using ethyl acetate. 4 g (76% of theory) of the title

conpound are obtai n®&l' M @enoté$ stsiglitidhain or branched alkyl having up to 5 carbon atoms,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a group of
the formula -NR*R*,

5 in which REPLACEMENT SHEET

R* and R* are identical or different and
denote hydrogen, methyl or ethyl,

15 MAY 1997

R2  denotes hydrogen, cyano, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl or straight-chain or branched alkyl having up to
10 5 carbon atoms,

R*®  denotes hydrogen, straight-chain or branched alkyll having up to
5 carbon atoms, phenyl, cyclopropyl, cyclobutyl, cyclopentyl cyclohexyl
or a group of the formula -NR¥R¥,

in which

15 : R* and R" have the meaning of R*® and R* given above and are
identical to or different from this,

h denotes a number 1, 2, 3 or 4,

R*  denotes hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or benzyl, |

20 R and R are identical or different and

denote hydrogen or straight-chain or branched alkyl having up to

4 carbon atoms,



Rlerr] value = 0.36 (CHerr]d[err] : MeOH = 100:5) Exanple XXVII1I 20
(59)-3-(5-[3-Pyridyl]-pyridin-2-yl)-5-am nonet hyl - oxazol i di n- 2- one

tri hydrochl ori de - 47 - [err] 3.8 g (10.3 nmol) of the conpound from
Exanpl e XXVI|1 are suspended in 25 m of dioxane. 32.1 ml of a 4 M HC
solution in dioxane are added and the mxtyre is stirred at room
tenperature overnight. It is concentrated” Ad the residue i s washed by

stirring with ether. The solid is then filtered off with suction through a
frit and washe¥f with

R! represents cyano or thienyl, oxazolyl, thiazolyl, isoxazolyl or pyrazolyl, each of
which is optionally substituted, also via an N function, up to 2 times in an
identical or different manner by benzyl, fluorine, chlorine, bromine or by

5 straight-chain or branched alkyl having up to 3 carbon atoms,

and their salts.

Particularly preferred compounds of the general formula (I) according to the invention
are those

in which

10 A represents quinolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, pryidyl,
pyridazyl or thienyl, each bonded via a carbon atom, each of which is
optionally substituted up to 2 times in an identical or different manner by
fluorine, chlorine, bromine, phenyl, by straight-chain or branched alkyl or
alkylthio each having up to 3 carbon atoms or by straight-chain or branched

15 alkenyl having up to 3 carbon atoms, which for its part can be substituted by .
phenyl, and/or is substituted by pyridyl, which for its part can be substituted by
straight-chain or branched alkyl or alkoxy each having up to 4 carbon atoms,
or

represents a radical of the formula

R® s
| F & REPLACEMENT SHEET
20 N 997
G=< R 15 MAY
L




5 ether. It is dried in a high vacuumand 3.7 g (95% of theory) of the
title conpound are obtained. Mp.: >250[err]C M5 (ElI): 271 (M+, 172
[err]H-NVR (200 MHz, DVsO-d[err]):[err] = 9.35 (sb, 1H); 8.93 (m 3H); 8.6
(broad, 3H); 8.42 10 (dd,”J =9, J =3, 1H; 8.24 (d, J =9, 1H);
8:11(dd, J = 7.5, J =6.5, 1H); 6.7-5.3 (broad, 2H); 5.06 (m 1H); 4.38
(tr, J =10, 1H); 4.03 (dd, J = 10, J = 7.531H); 3.29 (m 2H). The
compounds listed in Table Il are prepared anal ogously to the procedures of
Exanpl es XXI 11 to XXymhich

G denotes an oxygen or sulphur atom,
L denotes an oxygen or sulphur atom,
R® denotes straight-chain or branched alkyl having up to 4 carbon atoms,

5 - R3, R* and R? are identical or different and

denote hydrogen, fluorine, chlorine or bromine,

R'  represents a radical of the formula

—ﬁ—R31 -ﬁ_Rn —C—(CH)—0—R*
s , NR™ , 3
R% NO,
or :[ , REPLACEMENT SHEET
36
R 15 MAY 1997 |
10 in which )

R*  denotes straight-chain or branched alkyl having up to 4 carbon atoms,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a group of
the formula -NR*R?,

in which

15 R* and R* are identical or different and denote hydrogen or methyl,



- 48 - Table 11
Rerr]/
(ratio) XXX
XXX
XXX |
303
0.21, 11l (9:1)
5
10
15
or
RI
20

cyclohexyl, phenyl or straight-chain or branched alkyl having up to
4 carbon atoms,

R®  denotes hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms, phenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or a group of the formula -NR¥R¥,

in which

R* and R* have the meaning of R*® and R* given above and are
identical to or different from this,

h denotes a number 1, 2, 3 or 4,

R*  denotes hydrogen, straight-chain or branched alkyl having up to
3 carbon atoms or benzyl,

R and R3¢ are identical or different and

[err] Ex. No. A I\RE:ELACEMENT SHEET
Yield ([err] O El uent - % of t{hdory)
15 MAY 1997 87
[err] - - 94
94 XXXl I |
0.19, 11 (9:1) 94 XXXIV-14- Lerc]
75
R¥  denotes hydrogen, cyano, cyclopropyl, cyclobutyl, cyclopentyl,

denote hydrogen or straight-chain or branched alkyl having up to

3 carbon atoms,

represents cyano or thienyl, thiazolyl, isoxazolyl or pyrazolyl, each of which
can optionally be substituted also, via an N function, lip to 2 times in an
identical or different manner by benzyl, fluorine, chlorine; bromine or by

straight-chain or branched alkyl having up to 3 carbon atoms,

and their salts.

Furthermore particularly preferred compounds of the general formula (I) are those



[er-r] ferr] XXXV [err] 273 0.24, 111 (4:1) 75 XXXVI
I
I

[err] 259 dec. 0.09, Il (9:1) 75 XXXVI|I
264 dec. 0.16, 111 (9:1) 94 XXXVII 272
dec. 0.13, Il (9:1) 61 XXXIX [err] 80
0.12, 11 (4:1) 87 REPLACEMENT SHEET - 14519 -

in which

A represents quinolyl, pyridyl or pyridazyl, each bonded via a carbon atom, each
of which is substituted as indicated above.

- Furthermore particularly preferred compounds of the general formula (I) are those
5 in which

A represents benzothiophenyl or thienyl, each bonded via a carbon atom, each of
which is optionally substituted as indicated above.

Furthermore particularly preferred compounds of the general formula (I) are those
in which

10 A represents benzothiazolyl or benzoxazolyl, each bonded via a carbon atom, each
of which is optionally substituted as indicated above.

Furthermore particularly preferred compounds of the general formula (I) are those

in which ~

A ts a radical of the f i
represen’s @ o fhe fotmma REPLACEMENT SHEET

rR® ,
I R 15 MAY 1997
N
s=(
L
RS

15 in which R R* R® and R?® can have the meanings indicated above.



Table I'l - continuation Ex No. A Mp Rerr]/

Yield ([err]C El uent (% of theory) (ratio) XL.

[err] VI 26 [err] - (100:10:4) XLI

258 dec. - 58 XLI| 188 0.13, 11
(1:4) 80 [err] 0.05, 11 gl: 1) 57 XLIV

0.5,1 (100:3) 79 Exanple XLV (5S)-3 -(3 -16-

-1 sopropyl - 2- benzoxazol i non-6-yl)-5 -am nonet hyl - 2- oxazol i di none
Furthermore particularly preferred compounds of the general formula (I) are those

in which
R'  represents a radical of the formula

I

S

in which R* is as defined above.
5 Furthermore particularly preferred compounds of the general formula (I) are those
in which

R!  represents a radical of the formula

- REPLACEMENT SHEET

MRaz 15 MAY ®97

in which R* and R* are as defined above.

~ Furthermore particularly preferred compounds of the general formula (I) are those
10  in which

R'  represents a radical of the formula

—C— (CH,);—0—R*

| ’

O



hydrochl oride [err] 5 In anal ogy to the procedure of Exanple IV, starting
from 3-benzyl oxy-4-nitro-benzoic acid the correspondi ng azide is prepared
(quant. yield). In analogy to the procedure of Exanple V, starting from

3- benzyl oxy-4-nitrobenzoi c acid azide, the correspondi ng butyl carbamate is
prepared (yield: 63% Rerr] (VII, 95:5) =_0.51).

3-Benzyl oxy- 1 - but oxycar bonyl am no- 4-ni trobenZene i s reacted anal gously to

t he REPLACEMENT SHEET. 15 Y., 1997
in wEich}x and R are as defined above.

Furthermore particularly preferred compounds of the general formula (I) are those
in which

R'  represents a radical of the formula

RX__NO,
5 ,
R REPLAGEMENT SHEET
15 MAY 1997
in which R* and R are as defined above.
Furthermore particularly preferred compounds of the general formula (I) are those
in which
R! represents cyano or thienyl, thiazolyl, isoxazolyl or pyrazolyl, each of which
10' - can optionally be substituted, also via an N function, up to 2 times in an

“identical or different manner by benzyl, fluorine, chlorine, bromine or by

straight-chain or branched alkyl having up to 3 carbon atoms.

A process for the preparation of the compounds of the general formula (I) according to

the invention has additionally been found, characterized in that

15 [A] compounds of the general formula (II)



procedure of Exanple VI to give the correspondi ng exazelidi-nane :
73% Rerr] (Il, 1:4) = 0.24). In analogy to the pOﬁQ@L@%‘R}f{AﬂEBM

XX to XXVI1, startingfrom(SR) 3-(3-

benzyl oxy-4-ni trophenyl ) - 5- hydr oxynet hyl - 3- oxazol i ¢=erete—correspondi ng
amne is 5 prepared (yields: 92% 92% or %3% Rlerr] (MIIl, 85:10:5) =
0.08). A m xture of - 18 -

(5S) - 3- (3- benzyl oxy-4-ni trophenyl ) -5-am nonet hyl - 2- oxazol i di none (20.6 g,
0.06 nol) and di-tert-butyl di carbonats (14.4 g, 0.066 nol) in

di chl oronet hane (300 m) is stirred atjO[err]C for 14 h. The reaction

m xture is concentrated and the pgoduct] is precipitated using petrol eum
ether (yield: 25.4 g (95%, R err] >N~ 1) = 0.80) (pj0

(SS) - 3- (Benzyl oxy-4-nitrophenyl)-5-(jtert-put oxycar bonyl am noet hyl ) - 2- oxazol
idinone (25.3 g, 0.057 nol) in rrethJﬁoH—FEg:\’(kZ’:S, 500 m) is stirred under
hydrogen (1 atm wth Pd/C (10% 0.5 g) fo NH, The catal yst is then
filtered off and the solvents are

in which
A has the meaning indicated above,

are reacted with compounds of the general formula (III)

RLY @I
5 in which
REPLAGEMENT SHEET
R! has the meaning indicated above, 15 MAY 1997
and

Y, depending on R!, represents hydrogen, halogen or C,-C, straight-chain or branched
- alkoxy or oxyalkoxycarbonyl, : -

10 or
This Sheet Has Been Replaced
{B] compounds of the general formula (IV) "" I llll" ,”Il [ill
@)
a L
SN o ()



stripped off (yield: 18.9 g (quant.), Rerr] (I, 10:1) = 0.28). 1 M

bor ane-tetrahydrofuran conplex (64 mM, 64 mvol) is added at O[err]C to a

m xture of 15

(5S) - 3- (4- am no- 3- hydr oxyphenyl ) - 5- (tert - but oxycar bonyl am nonet hyl ) - 2- oxazo
lidinone (18.9 g, 0.058 nol), acetone (8.6 m, 0.116 nol) and THF (500 m)
and the mixture is stirred at roomtenperatdfire for a further 24 h. The
solution is treated with 1 M sodi um hydroxide (58 m, 58 mmol), dried
(hb[err]SC{err?BW%ﬁh the solvent is stripped off in vacuo (yield: 16.1 g
(quant.), Rerr] (I, 10:1) = 0.53). 20 A solution of

(5S) - 3-(4-isopropyl am no- 3- hydr oxyphenyl ) -5-(tert-

but oxycar bonyl Am nohstthy meadingXindicatedlaboves (8.8 g, 24 mmmol) and
carbonyl dii m dazole (CDI, 4.1 g, 25.2 g) in DVMF (200 m) is stirred at room
tenperature for 4 h. The mxture is added to ice-water and the deposited

precipitate isphilt _';alj,qﬁuction (yield: 9.0 g (9699, Rerr] (I,
10:1) = 0.71) .} fepfiedth € el

are reacted with compounds of the general formula (V)

REPLACEMENT SHEET

5 NH,-R" (V)

15 MAY 1997

in which

RY  represents one of the heterocycles listed above under R!,
or with ethyl dithioacetate in inert solvents, if appropriate in the presence of a base,

and in the case of the S-oxides an oxidation is carried out according to a customary
10 method,

and, if appropriate, further substituents or functional groups already present are .
introduced or derivatized according to customary methods, such as, for example,
alkylation, redox reactions, substitution reactions and/or hydrolysis or incorporation and
decomposition of protective groups.

15 The processes according to the invention can be illustrated by way of example by the

following equations:



25 A suspensi on of
(5S)-3-(isopropyl -2-benzot hi azol i non-6-yl)-5-(tert-
but oxycar bonyl am nonet hyl ) - 2- oxazol i di none (9.0 g,

3 mmol ) and di oxane

(200 m) - 51 - is treated with 4 MHCI (in dioja ;
and stirred at roomtenperature for 14 h. The deposiltRﬁPLAIZ\q%ME?V,i ﬁl

filtered off with suction, washed with eth&P- (2 x)
(99% 5 M5(Cl, NHerr]): mz =309 (MO +NH err] )

nd dried. Yie
er t BHARI920

[D{err]]DVMSO): [err] = 8.5 (bs, 3H, NHerr]d), 7.(’?2 d, 1H Ar-H
=z

N
NS Z o
N
N
N N7 o +
\—NH,
"
N
X Z
' |
NS
N
A o)
H3c—</ /lL
S N” o +

IRt OV
S N7 O

N\

1)

Suitable solvents, depending on the individual process steps, are the customary solvents

which do not change under the reaction conditions.



(d, 1H Ar-H),

HCMe[ err]),

4.31 (t, 1H, 4-H), 3.90 (dd, 1H, 4-H),
1.45 (d, 6H, CH3). Exanple XLVI 10

7.25 (dd, 1H, Ar-H), 5.00 (m 1H, 5-|—|)aEpﬂA
A Sl 1

(5S) - 3- (3- 1 sopr opyl - 2- benzyl oxazol i non- 6-yl ) - 5- (berfzyll ot BcMAY I BAT ndrdt hy! ) -
2- oxazolidinone [err] In analogy to the procedure joff Exanpl e 3. sffafting

fromthe correspondi ng hydrochloride (Exan‘p?b‘XLV) and benzyl oxyacet

chloride the title conpound is prepared. 15 Yi el d~—93%R-e+—(] 0:1)

0. 69

10

15

20

25

These preferably include alcohols such as methanol, ethanol propanoi or zsopropanol
or ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol
dimethyl ether or tert-butyl methyl ether, or ketones such as acetone or butanone, or
amides such as dimethylformamide or hexamethyl-phosphoramide, or hydrocarbons

such as hexane, benzene, dichlorobenzene, xylene or toluene, or dimethy! sulphoxide,

" acetonitrile, ethyl acetate, or halogenohydrocarbons such as methylene chloride,

chloroform or carbon tetrachloride, or pyridine, picoline or N-methylpiperidine.
Mixtures of the solvents mentioned can also be used.

Suitable bases, depending on the individual process steps, are the customary inorganic
or organic bases. These preferably include alkali metal hydroxides such as, for
example, sodium or potassium hydroxide, or alkali metal carbonates such as sodium or
potassium carbonate, or alkali metal alkoxides such as, for example, sodium or
potassium methoxide, or sodium or potassium ethoxide, or organic amines such as
ethyldiisopropylamine, triethylamine, picoline, pyridine or N-methylpiperidine, or-
amides such as sodium amide or lithium diisopropylamide, or lithium
N-silylalkylamides, such as, for example, lithium N-(bxs)tnphenylsxlylamxde or lithium
alkyls such as n-butyllithium.

The base is employed in an amount from 1 mol to 10 mol, preferably from 1 mol to
3 mol, in each case relative to 1 mol of the compounds of the general formulae (II) and
{Iv). -

All reactions are in general carried out at normal, elevated or reduced pressure (e.g. 0.5

to 5 bar). In general, the reactions are carried out at normal pressure.

The compounds of the general formulae (III) and (V) are known per se or can be
prepared by customary methods.

The compounds of the general formula (II) are known in some cases and can be

prepared by



- 52 - Preparation Exanples Exanple |
(59)-3-(5-[3-Pyridyl]-pyridin-2-yl)-5-(2-nitro-prop-1-en-1-yl-am nonethyl) -
oxazolidin-2- one [err] 5 100 nmg (0.37 mmol) of the conpound from
Exanple XXVI11 (free base; prepared by dissolving in water, NH err]
addition to pH 11, extraction with CHerr]C[err], drying over MpSO4 and
concentrating) are initially introduced i n8-1 M of DMF under argon and
200 mg (1.11 mol) of 2-(2-nitro-prop-1-en-1-yl-am no)-pyridine are added

and t he converting compounds of the general formula (VI)
O
A—NJ\O (VD)

in which
A has the meaning indicated above,

by reaction with (C,-C,)-alkyl- or phenylsulphonyl chlorides in inert solvents and in the

5  presence of a base into the corresponding compounds of the general formula (IV)

| /U\ vy

OSO,RY

REPLACEMENT SHEET

in which

15 MAY 1997

A and R” have the meaning indicated above,

then with sodium azide in inert solvents preparing the azides of the general formula

(VID)

A— NJLO (Vi)

10 in which



mxture is stirred overnight. It is treated with water, extracted 3 x with

et hyl acetate,

10 and the organic phase is washed vmth satd. Nad

solution and dried over MgSO err]. It is concentrate @ Siue. | S
purified by colum chromatography on silica gel (elugn @ME]V(EWWEH] :
MeOH = 100:5). 126 ng (96% of theory) of the title c ound aré€ [ ned.
Mp.: 207[err]C Rlerr] value: (CHerr]d[erdj+ MeOH 0115,.9? ]99;5 VB
(DCl1): 356 (MrH)[err] [err]H-NVR (200 MHz, DVBO-d[erf] err 9% (d,
= 2, 1H); 8.794d, hatﬂ@mqamqgmd&@te@oatove, 5 J =P, THT8- nd
7

a
7.6 - 7.4 (m altogether 6H; 4.9 (m 1H); 4.3 (m 14 405(m lH), 3.
(m 2H);

10

15

20

25

1.95 and 1.93 (s, altogether 3H).

in a further step converting into the amines by reaction with (C,-C,-0);-P or PPh,,
preferably (CH,O),P in inert solvents and with acids.

Depending on the individual process steps, suitable solvents are the customary solvents
which do not change under the reaction conditions. These preferably include alcohols
such as methanol, ethanol, propanol or isopropanol, or ethers such as diethyl ether,
dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or tert-butyl
methyl ether, or ketones such as acetone or butanone, or amides such as
dimethylformamide or hexamethyl-phosphoramide, or hydrocarbons such as hexane,
benzene, dichlorobenzene, xylene or toluene, or dimethyl sulphoxide, acetonitrile, ethyl
acetate, or halogenohydrocarbons such as methylene chloride, chloroform or carbon
tetrachloride, or pyridine, picoline or N-methylpiperidine. Mixtures of the solvents
mentioned can also be used.

Depending on the individual process steps, suitable bases are the customary inorganic

or organic bases. These preferably include alkali metal hydroxides such as, for

example, sodium or potassium hydroxide, or alkali metal carbonates such as sodium or )
potassium carbonate, or alkali metal alkoxides such as, for example, sodium or

potassium methoxide, or sodium or potassium ethoxide, or organic amines such as

ethyldiisopropylamine, triethylamine, picoline, pyridine or N-methylpiperidine, or

amides such as sodium amide or lithiumdiisopropylamide, or lithium N-

silylalkylamides, such as, for example, lithium N-(bis)triphenylsilylamide or lithium

alkyls such as n-butyllithium.

The base is employed in an amount from 1 mol to 10 mol, preferably from 1 mol to

3 mol, relative to 1 mol of the compounds of the general formula (VI).

All reactions are in general carried out at normal, elevated or reduced pressure {e.g. 0.5

to 5 bar). In general, the reactions are carried out at normal pressure.



- 53 - Exanple 2 ‘

(5R) - 3- (2- Met hyl - benzo[ 4, 5-d] t hi azol - 6-yl )-5-(2-thiazol yl -am nonet hyl ) - oxaz
olidin-2- one [err] 292 ng (2.92 muol ) of 2-aminothiazole are initially
introduced into 5 m of abs. THF 5 under argon and are treated at
-78[err]Cwith 1.33 mM (2.92 nmol) of 2.2 Mn-BuLi solution. The m xture is
stirred at -78C for 30 nminutes. 0.5 g (1.484mmol) of (5R)-3-

(2- et hyl - benz_g{;, 5-d]thiazol -6-yl)-5-net hoxysul phonyl oxynet hyl - oxazol i di n-
2-one, di ssol vEBe redustion obthe agides fparried owtgesang (i Q)5 and hydroehlpgc geidr r ed
at -78C for 1 h. The cooling bath is renoved and the m xture is stirred
overnight. NHerr]d solution and HC

The reduction is in general carried out in a temperature range from -50°C up to the
respective boiling point of the solvent, preferably from -20°C to +90°C.

Suitable solvents in this context are all inert organic solvents which do not change
5 under the reaction conditions. These preferably include alcohols such as methanol,
ethanol, propanol or isopropanol, or ethers such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether, or diethylene glycol dimethyl ether or amides
such as hexamethylphosphoramide or dimethylformamide, or acetic acid. It is also

possible to use mixtures of the solvents mentioned.

10 The compounds of the general formulae (IV) and (VII) are new and can be prepared
as described above.

The compounds of the general formula (VI) are new in some cases and can be prepared
by

[D] reacting compounds of the general formula (VIII) or (IX)
15 A-N=C=0 (VIII) or A-CO-N; (IX)

in which

A has the meanings indicated above,

with lithium bromide/(C,H,);P(O) and epoxides of the general formula (X)

O

. X
Z—X\/Q ) [ REPLAGEMENT SHEET

15 MAY 1997

in which




10 solution (to pH 3) are added, and the m xture is extracted with
chloroform dried over MgS err] and concentrated. The substance is
purified by colum chromatography on silica gel (eluent CHerr]CJ[err] :
MeOH = 100:1 to 100:3). 193 ng (38% of theory) of the title conpound are
obtained. Mp.: 207[err]C 15 Rlerr] = 0.47 (CHerr]d[err]: MeOH = 10:1)
- 54 - Exanple 3 -25-
(5R)-3-(5-(2-Pyridyl)-thien-2-yl)-5-thi oacetyl am no- net hyl - oxazol i di n- 2- one
Q represents C,-Cq-acyloxy,

in inert solvents, if appropriate in the presence of a base,

liberating the hydroxyl function by means of a typical ester hydrolysis or by means of
a typical transesterification,

" [E]  reacting compounds of the general formula (XI)
A-NH-CO,-X XD

in which

REPLACEMENT SHEET

A has the meaning indicated above
15 MAY 1997

10 and

X represents a typical protective group, preferably benzyl,
in inert solvents and in the presence of a base, for example lithium alkyls or lithium N-
alkyl- or lithium N-silylalkylamides, preferably n-butyllithium, with epoxides of the

general formula (X),

15 or

first converting compounds of the general formula (IX) by elimination of nitrogen in

alcohols into the compounds of the general formula (Xla)
A-NH-CO,-Y (XIa)

in which



[err] 3.48 ng (1 mmmol ) of the conmpound from Exanple XXI X are treated with 4
m of THF and 0.24 m (1.7 nmmol) of triethylamne. 152 [err]l (1.1 mmol) of
et hyl dithioacetate are 5 added with stirring to the reaction m xture
thus obtained and it is kept at roomtenperature for 24 h. After
concentrating, it is chromatographed on silica gel using nethylene
chl ori de/ net hanol (100:2). Yield: 100 ny (-3%% of theory) Mp.: 181[err]C
dec. 10 Rlerr]: 0.36 (I; 100:5) [err]H-NVR (D[err]-DVvsO 300 MHz): [err]
= 10.37 (br, 1¥; 8haythedneahing indidatediadpye 7. 75 - 7.88 (m 2H); 7.62 (d, J =
5 Hz, 1H); 7.2 (m 1H); 6.58 (d, J =5 Hz, 1H); 5.03 - 5.13 (m 1H); 4.21
(dd, J = 10 Hz, 9 Hz, 1H); 3.95 (t, J =6 Hz, 2H); 3.85 (dd, J = 10 Hz,

and

'Y represents a straight-chain or branched C,-C,-alkyl, preferably n-butyl,
and in a second step as described under [D] reacting in inert solvents and in the
5  presence of a base, preferably lithium N-alkyl- or N-silylalkylamides or n-butyllithium

and epoxides of the general formula (X),

or

[F]  reacting compounds of the general formula (XII)

.°><° (XID)
A-NH-CHz”

in which REPLACEMENT SHEET

10 A has the meaning indicated above, 15 MAY 1997

Jd

either directly with acids and diethyl carbonate,

or first by reaction of the compounds of the general formula (XII) with acids preparing
the compounds of the general formula (XIII) ' '

OH

L 4

OH (XIII)
A-NH-CHy”

in which



6 Hz, 1H); 2.45 (s, 3H). 15 The conpounds listed in Table 1 are prepared

anal ogously to the procedures of Exanples 1 to 3: - 55 - Table 1 [err]
Ex. No. A R err] : Mp. Rlerr]
Yield ([err] O El uent (% of theory) {4 REPLACEMENT SHEET [Jerr]
160 dec. 0.23,1 50
-27 - '
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A has the meaning indicated above, [

and then cyclizing in the presence of an auxiliary in inert solvents.

Depending on the individual process steps, suitable solvents are the customary solvents

* which do not change under the reaction conditions. These preferably include alcohols

5 such as methanol, ethanol, propanol or isopropanol, or ethers such as diethy! ether,
dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or tert-butyl
methyl ether, or ketones such as acetone or butanone, or amides such as
dimethylformamide or hexamethyl-phosphoramide, or hydrocarbons such as hexane,
benzene, dichlorobenzene, xylene or toluene, or dimethyl sulphoxide, acetonitrile, ethyl

10 acetate, or halogenohydrocarbons such as methylene chloride, chloroform or carbon

tetrachloride, or pyridine, picoline or N-methylpiperidine. Mixtures of the solvents
mentioned can also be used.

Depending on the individual process steps, suitable bases are the customary inorganic

or organic bases. These preferably include alkali metal hydroxides such as, for

15 example, sodium or potassium hydroxide, or alkali metal carbonates such as sodium or
potassium carbonate, or alkali metal alkoxides such as, for example, sodium or .

potassium methoxide, or sodium or potassium ethoxide, or organic amines such as ethyl

diisopropylamine, triethylamine, picoline, pyridine or N-methylpiperidine, or amides

~ such as sodium amide or lithinmdiisopropylamide, or lithium N-silylalkylamides; such

- 20 as, for example, lithium N-(bis)triphenylsilylamide or lithium alkyls such as n-

butyllithium.

The base is employed in an amount from 1 mol to 10 mol, preferably from 1 mol to
3 mol, relative to 1 mol of the compounds of the general formulae (X) and (XI).

All reactions are in general carried out at normal, elevated o. reduced pressure (e.g. 0.5

25 to 5 bar). In general, the reactions are carried out at normal pressure.

Process [D] is preferably carried out in xylene or dichlorobenzene, if appropriate in the



[err] (100:5) 5 [err] 214 dec.

0.02, I 40 [err] (100:5) [err] 6
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(100:5) [err] NH2 212 dec. REPLACEMENT SHEET3 | nH
[err] 152 0.32, 1 79 |err]
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25 S
presence of triethylamine, under reflux.

The base-catalysed transesterification is carried out using one of the abovementioned
alcohols, preferably methanol, in a temperature range from -10°C to +40°C, preferably
at room temperature.

5 Suitable bases are in general sodium hydrogen carbonate, sodium methoxide, hydraziﬁe

hydrate, potassium carbonate or caesium carbonate. Caesium carbonate is preferred.

Process [E] is carried out in one of the abovementioned ethers using lithium alkyl
compounds or lithium N-silylamides, such as, for example, n-butyllithium, lithium
diisopropylamide or lithium bistrimethylsilylamide, preferably in tetrahydrofuran and

10 lithium bis-trimethylsilylamide or n-butyllithium, in a temperature range from -100°C
to +20°C, preferably from -75°C to -40°C.

For process [F] preferably the abovementioned alcohols are suitable for the 1st step, in
the case of subsequent cyclization, tetrahydrofuran.

Suitable bases for the cyclization are preferably the abovementioned lithium N- .
15  silylalkyl compounds or n-butyllithium. n-Butyllithium is particularly preferred.

The first reaction step is carried out at the boiling point of the corresponding alcohol;

the cyclization in a temperature range from -70°C to room temperature.

The cyclization [F] is carried out in the presence of an auxiliary and/or presence of an

acid.

20 Suitable acids are in general inorganic acids such as, for example, hydrochloric acid or
sulphuric acid, or organic carboxylic acids having 1-6 C atoms, optionally substit. .ed
by fluorine, chlorine and/or bromine, such as, for example, acetic acid, trifluoroacetic
acid, trichloroacetic acid or propionic acid, or sulphonic acids having C,-C,-alkyl

radicals or aryl radicals, such as, for example, methanesulphonic acid, ethanesulphonic
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acid, benzenesulphonic acid or toluenesulphonic acid. Hydrochloric acid is particularly

preferred.

The acid is employed in an amount from 1 mol to 10 mol, preferably from 1 mol to

2 mol, relative to 1 mol of the compounds of the general formula (XII).

Suitable auxiliaries are the customary reagents such as phosgene, carbonyldiimidazole
or diethyl carbonate or trichloromethyl chloroformate. Carbonyldiimidazole, diethyl
carbonate and n'ichioromethyl chloroformate are preferred.

Suitable solvents are the abovementioned halogenohydrocarbons. Methylene chloride
is preferred. '

The compounds of the general formula (IX) are known or can be prepared by
customary methods.

The compounds of the general formula (XIII) are in the main new and can be prepared,
for example, as described above. '

The compounds of the general formula (VIII) are known in some cases or are new and
can then be prepared, for example, by reacting the comresponding amines with
trichloroethyl chloroformate in one of the abovementioned solvents, preferably xylene

at reflux temperature.

The compounds of the general formula (IX) are in some cases known or are new and
can then be prepared, for example, by starting from the corresponding carboxylic acids
either reacting with isobutyl chloroformate/acetone, sodium azide/water or with
diphenylphosphoryl azide/tetrahydrofuran or with xylene or methylene chloride in the
presence of one of the bases indicated above, pfeferably triethylamine, at -10°C to

room temperature.

The compounds of the general formulae (XI) and (Xla) are known in some cases or are

99
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160 dec.
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[err] : Jlerr] 180 :
ney@t{degqq be prepared either by ¢lgminatign of nitrogen from the corresponding

carboxylic acid azides and reaction with the appropriate alcohols or by reaction of the
corresponding amines with chloroformic acid esters, preferably benzyl chloroformate,
in one of the abovementioned solvents, preferably tetrahydrofuran or dioxane, in a
temperature range from -10°C to 200°C, preferably from 0°C to 150°C.

The minimum inhibitory concentrations (MIC) were determined by serial dilution
methods on Iso-Sensitest Agar (Oxoid). For each test substance, a number of agar
plates were prepared which, with an in each case doubled dilution, contained
decreasing concentrations of the active compound. The agar plates were inoculated with
the multipoint inoculator (Denley). For inoculation, overnight cultures of the caustive
organisms were used which had previously been diluted such that each iﬁoculation
point contained about 10* colony-forming particles. The inoculated agar plates were
incubated at 37°C, and the microorganism growth was read off after about 20 hours.
The MIC value (ug/ml) indicates the lowest active compound concentration at which
no growth could be detected using the naked eye.



[err] [err] 17 [err] ' [err]
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MIC values (p1g/ml):
Ex. Staph. |Staph. |Staph. |Staph. |E. coli Klebs. |Psdm. Bonn
No. 133 48N 25701 | 9TV Neumann |57 USA
11 0.5 0.5 0.25 0.25 >64 >64 >64
5 12 1 1 1 0.5 >64 >64 >64
413 0.25 0.25 0.25 <0.125 |>64 >64 >64
14 1 1 1 0.5 >64 >64 >64
15 0.25 0.5 0.25 - }<0.125 |>64 >64 >64
DO 0.25 0.25 0.25 <0.125 |64 >64 >64
10 23 fo2s Jos o5 |o2s  [>64 >64  |>64
L26 <0.125 10.25 0.25 <0.125 [>64 >64 >64
| 42 <0.125 [>0.125 |>0.125 |<0.125 |64 64 >64
43 |05 los os |os  |>64 >64  |>64

For rapidly growing mycobacteria the MIC determination was carried out following the

15 broth microdilution method described by Swenson [cf. J.M. Swenson, C. Thornberry,
U.A. -Silcox, Rapidly growing mycobacteria. Testing of susceptibility -to 34
antimicrobial agents by broth microdilution. Antimicrobial Agents and Chemotherapy
Vol. 22, 186-192 (1982)]. A deviation from this was the brain-heart extract medium
treated with 0.1% by volume of Tween 80.

20  The mycobacterial strains used were obtained from the DSM (German Collection of

Microorganisms, Brunswick). They were incubated at 37°C in a humid chamber.

The MIC values were read off after 2-4 days when the preparation-free controls had

become turbid due to growth. The MIC value is defined as the lowest preparation
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err].
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[err]
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| strain: DSM 43061 | DSM 43078
Inoculum 2.20E+04 420E+04
{/ml]

Ex. No.

12 8 4

13 2 1
14 8 4

15 1 05
20 025 025
Isoniazide 4 2
Strepto-mycin 4 4

MIC determination with Mycoplasma pneumoniae

Mycoplasma pneumoniae strain PI 1428 was cultured under anaerobic conditions in
PPLO medium, to which 1% glucose, 2.5% yeast extract, 20% horse serum {(donor
horse serum) and 0.002% Phenol Red were added. MIC determinations were carried

out following the serial microdilution method in liquid medium described by ter Laak
and coworkers (E.A.ter Laak, A. Pijpers,

J.H. Noordergraaf, E. Schoevers,

JH.M. Verheijden: Comparison of Methods for in vitro Testing of Susceptibility of

Porcine Mycoplasma Species to Antimicrobial Agents; Antimicrobial Agents and
Chemotherapy, Vol. 35, 228-233 (1991)). At the time of the start of the colour change
of the medium of the preparation-free control from red to yellow, 10% by volume of
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Alamar Blue was added. The incubation at 37°C was continued for about 10 hours and
the MIC defined as the value at which the medium having the smallest preparation

concentration remained unchanged blue.

Ex. No. MIC (ug/ml) ]l
12 2
13 2
14 8
23 | 4

The compounds of the general formula (I) according to the invention have a broad
antibacterial spectram combined with low tox_icity, especially against gram-positive
bacteria and mycobacteria, Haemophilus influenzae, anaerobic microorganisms for
rapidiy-growing mycobacteria. These properties make possible their use as

chemotherapeutic active compounds in human and veterinary medicine.

The compounds according to the invention are particularly effective against bacteria _
and bacteria-like microorganisms such as mycoplasma. They are therefore particularly
highly suitable for the prophylaxis and chemotherapy of local and systemic infections

in human and veterinary medicine which are caused by such pathogens.

The present invention includes pharmaceutical preparations which, besides non-toxic,
inert pharmaceutically suitable excipients, contain one or more compounds according
to the invention or which consist of one or more active compounds according to the

invention, and processes for the production of these preparations.

The active compound or compounds can optionally be present in one or more o1 the

excipients indicated above, alternatively in microencapsulated form.
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A

Rl err] M p. Rl err]

Yield (ratio) 27 [err] 184

27 NH 28
32 [err]
206
207
211

10

15

o lerr] 203 0.08, VI
(100:5:2) NH 29 [err]
0.58 VI 68 [err] 30 [err]
0.47, | 38 31 -34- N [err]
0.34,1 35 [err] (100:5)
The therapeutically active compounds should be present in the abovementioned

pbarmaceutical preparations in a concentration of approximately 0.1 to 99.5, preferably
of approximately 0.5 to 95, % by weight of the total mixture.

Apart from the compounds according to the invention, the abovementioned
pharmaceutical preparations can also contain further pharmaceutical active compounds.

In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total
amounts from approximately 0.5 to approximately 500, preferably 5 to 100, mg/kg of
body weight every 24 hours, if appropriate in the form of several individual doses, to
achieve the desired results. An individual dose contains the active compound or
compounds according to the invention preferably in amouhis from approximately 1 to
approximately 80, in particular 3 to 30, mg/kg of body weight.

For the purpose of extending the spectrum of action and in order to achieve an increase
in action, the compounds according to the invention can also be combined with other
antibiotics.

REPLACEMENT SHEET

15 MAY 1997




32 - [err] [err] 201

29 [err] (100:5) 33
[err] 184 0.42,1 39 [err]

34 Tl T [err] 223
18 [err] [err] (2100:5) 35 -35 .
0.29, 1 25 [err]

Appendix to the experimental section

List of the eluent mixtures used for chromatography:

1  Dichloromethane : methanol

J 0 Toluene : ethyl acetate
Acetonitrile : water

v Ethyl acetate

v Petroleum ether : ethyl acetate
VI CH,Cl,:MeOH:NH;,,,

VI CH,Cl, : MeOH

10  Abbreviations:

A Benzyloxycarbonyl
Boc tert-Butoxycarbonyl
DMF Dimethylformamide
Ph Phenyl

15 Me  Methyl
THF Tetrahydrofuran
CDI Carbonyldiimidazole
DCE . Dichloroethane

0.49, |

(100:5) [err]
0.39,1
[err] 214
[err] (100:5)
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If not stated otherwise, the examples mentioned below can be prepared according to or
20  inanalogy to the instructions in EP 694 543, EP 693 491, EP 694 544, EP 697 412 and

EP 738 726.
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Example I

5-Bromo-2-isocyanato-pyridine hydrochloride

Br
~
T

N NCO xHCI

78.0 ml (0.64 mol) of trichloroethyl chloroformate are added dropwise at boiling heat

5 to a stirred solution of 100 g (0.58 mol) of 2-amino-5-bromopyridine in 400 ml of
1,2-dichloroethane. After the addition the mixture is refluxed for 2 h, then it may be
cooled to room temperature. The resulting precipitate is removed by filtration, washed
well with 100 ml of l,i-dichlomethane and dried over sodium hydroxide in a high
vacuum. 98.3 g (72%) of the title compound are obtained as a yellow solid.

10 M.p.: 248-254°C (dec.}

R; = 0.23 (ethyl acetate)
MS (ED) m/z = 198 (M)"

REPLACEMENT SHEET

15 MAY 1997

Example I1

(5R)-3-(5-Bromo-pyridin-2-yl)-5-butyryloxy-methyl-oxazolidin-2-one

Br
ﬁ i
N NJLO

l_‘\/°\n/\/°“=

15 A suspension of 2.17 g (25 mmol) of lithium bromide and 5.46 g (25 mmol) of

tributylphosphine oxide in 73 ml of xylene is boiled in a water separator for 1 h. A
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mixtare of 58.5 ml (0.42 mol) of triethylamine and 66.6 g (0.42 mol) of (R)-glycidyl
butyrate is added dropwise to this at boiling heat. At the same time, 98.2 g (0.42 mol)
of the compound from Example I are added in portions in the course of 20 min. After
addition is complete, the mixture is stirred under reflux for 1 h. It is allowed to cool
to room temperature and the solvent is evaporated in vacuo. After chromatography of
the residue on 1 kg of silica gel (toluene : ethyl acetate 95:5), 37.9 g (26%) of the title
compound are obtained as an oil.
R¢ = 0.43 (toluene : ethyl acetate 4:1)
MS (FAB) m/z = 343 M+H)*
TH-NMR (250 MHz, Dg-DMSO): 6 = 0.81 (t, J = 7 Hz, 3H, CH3CH,); 1.5 (m, 2H,
CH,CH,CH,CO}); 2.25 (t, J = 7 Hz, 2H, CH;CH,CH,CO); 3.91 (dd, J = 7 Hz,
10 Hz, 1H, H4 trans); 4.25 (dd, J = 9 Hz, 10 Hz, 1H, H4 cis); 4.36 (m, 2H,
CH,0); 4.97 (m, 1H, H-5); 8.08 (d, J = 1 Hz, 2H, pyridyl H-3,4); 8.50 4, J =
1 Hz, pyridyl H-6).

Example III

(5R)-3-(5-Bromo-pyridin-2-yI)-5-hydroxymethyl-oxazolidin-2-one

Br \Ej\ o REPLACEMENT SHEET
NZ NJLO 15 MAY 1997

A solution of 19.6 g (57.3 mmol) of the compound from Example II in 125 ml of
aphydrous methanol is treated with 185 mg (0.57 mmol) of caesium carbonate and
stirred at room temperature for S h. The solvent is evaporated in vacuo and the residue
is stirred with 30 ml of ether. The precipitate is removed by filtration, washed with
25 ml of water and 5 ml of ether and dried in a high vacuum. 10.73 g (69%) of the
title compound are obtained as pale crystals.

M.p.: 0.09 (toluene : ethyl acetate 4:1)

MS (DCI, NH3) m/z = 273 M+H)*

JH-NMR (200 MHz, CD,0D) % = 3.68(d,] = 5.9Hz, 1 H, CH,0); 3.87(dd, ] =
4, 9 Hz, 1H, CH,0); 4.06 (dd, J = 7, 10 Hz, 1H, H-4 trans); 4.26 {(dd, J = 9,
10 Hz, 1H,
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(100:15:6) €4 cis); 4.75 (m, 1H, H-5); 7.92 (dd, J = 1.5 Hz, 10 Hz, 1H, pyridyl H-3); 8.12 (d, J

10

15

= 10 Hz, 1H, pyridyl H-4); 8.40 (d, J = 1.5 Hz, 1H, pyridyl H-6).
Example IV

5-(2-Pyridyl)-thiophene-2-carboxylic acid azide

=N ST “con,

20 g (97.45 mmol) of 5-(2-pyridyl)-thiophene-2-carboxylic acid are dissolved in 200 ml
of acetone, and the solufion is treated with 15.94 ml (115 mmol) of Et,N and cooled
to 0°C. A solution of 14.85 ml (115 mmol) of isobutyl chloroformate in 88 ml of
acetone is slowly added dropwise with stirring to the reaction solution thus obtained.
After 1 h at 0°C, a solution of 9.5 g (146 mmol) of sodium azide in 44 ml of water is
added dropwise, and the mixture is stirred at 0°C for 1 h and allowed to come to room
temperature. The reaction mixture is tipped onto ice water and the precipitate is filtered
off with suction and reacted further as it is. '

Yield: 21 g of water-moist powder.

Example V REPLACEMENT SHEET

5-(2-Pyridyl)-butyloxycarbonylamino-thiophene 15 MAY 997

(L Nlﬁro\/\/CH
=N s 3

O

21 g of the compound from Example IV are introduced in portions into 400 n.l of
boiling n-butanol. After evolution of gas is complete, the mixture is stirred under reflux
for 15 min. After cooling to room temperature it is concentrated, and the residue is

stirred with ether, filtered off with suction and dried at 50°C in a recirculating air
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Yield: 18.8 g (75% of theory)

'H-NMR (200 MHz, D,-DMSO): § = 10.8 (s, 1H); 8.45 (d, ] = 5 Hz, 1H); 7.68 - 7.85

(m, 2H); 75(d, J=5Hz, 1H); 7.1 - 7.2 (m, 1H); 6.57 (d,J=5Hz, 1H); 4.14 (t, J =
5 7 Hz, 2H); 1.62 (g, J = 7 Hz, 2H); 1.39 (b, J = 7 Hz, 2H); 0.92 (t, J = 7 Hz, 3H).

Example VI

(5R)-3-(5-(2-Pyridyl)-thien-2-yl)-5-hydroxymethyl-oxazolidin-2-one
O
7 N\__{/ \ N/”\o
=N S
O

18.8 g (68 mmol) of the compound from Example V are dissolved in 190 ml of
absolute THF, and the solution is treated with 10 mg of 1,10-phenanthroline hydrate
10 and cooled to -70°C. About 27 ml of 2.5 N n-butyllithium solution in hexane are then
slowly added dropwise until the colour changes to red. 9.6 ml (68 mmol) of (R)-
glycidyl butyrate are then added dropwise. The mixture is allowed to come to room _

H

temperature and is treated with saturated ammonium chioride solution, the organic
phase is separated off and the aqueous phase is extracted twice with methylene
15 chloride. The combined organic phases are dried (Na,SO,) and concentrated. The
| residue is stirred with ether and filtered off with suction.
Yield: 15.3 g (81.5% of theory)
R, = 0.06 (CH,CIl, : CH,0H = 100:3)
M.p.: 191°C
20  'H-NMR (200 MHz, D,-DMSO): § = 8.45 (d, J = 5 Hz, 1H); 7.7 - 7.9 (m, 2H); 7.6 (d,
J =5 Hz, 1H); 7.15 - 7.25 (m, 1H); 6.58 (d, J = 5§ Hz, 1H); 528 (t, J = 7 Hz, 1H);
4.77 - 4.9 (m, 1H); 4.13 (dd, J = 10 Hz, 9 Hz, 1H); 3.86 (dd, J = 10 Hz, 6 Hz, 1H);
3.55 - 3.78 (m, 2H).



REPLACENMENT SHEET 15 MAY 1997 -61- Table 1 - continuation Ex. No. A

Rierr] M p. Rlerr] Yield ([err] O
El uent (% by theory) (ratio) 53 [err] [err] 208
0.4, 1, 51 [err] T NH 54 [err]
[err] >250 0.53, I, 16
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Example VII

6-(Benzyloxycarbonylamino)-3-methyl-2-benzothiazolinone
2
N
O
= IR
s NH ~o0” “cH

1.76 g (8.12 mmol) of 6-amino-3-methyl-2(3H)-benzothiazolone hydrochloride in 17 ml
of water, 14 mi of THF and 17 ml! of satd. NaHCO, solution are treated dropwise at
5 0°C with 1.3 ml (9.10 mmol) of benzyl chloro-formate. After 1 h, 120 ml of water are
added, the THF is stripped off in vacuo, and the precipitate is filtered off with suction,

5

washed three times with water and twice with petroleum ether and dried at 60°C.
Yield: 2.44 g (96%)
M.p.: 183°C

10 R (I, 7:3)=0.39
'H-NMR ([DJDMSO): & = 7.77 (d, J = 1 Hz, 1H, benzothiazolinone 7-H); 7.23 - 7.45
(m, 6H, Ph), 7.22 (d, J = 6 Hz, 1H, benzothiazolinone 4-H); 5.15 (s, 2H); 3.38 (s,
3H-CH,). '

Example VIII -
15 (5R)-3-[3-(Methyl-2-benzothiazolion-6-y1]-5-(hydroxymethyl)-oxazolidin-2-one
2
N
O
~ 1L
S N/l(o .
\\(_ REPLAGEMENT SHEET
OH
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26.76 g (85.12 mmol) of the compound from Example VII are dissolved in 400 ml of
THF, and the solution is treated with 10 mg of 1,10-phenanthroline hydrate and cooled
to -70°C. About 34 ml of 2.5 N n-butyllithium solution in hexane are then slowly
added dropwise until the colour changes to red. 12 ml (85.12 mmol) of (R)-glycidyl
butyrate are then added dropwise. The mixture is allowed to come to RT and is treated
with saturated ammonium chloride solution, and the THF is stripped off in vacuo. The
resultant precipitate is filtered off with suction, washed with water and ether and dried
in a high vacuum.

Yield: 17.93 g (75%)

M.p.: 166°C

R, (I, 1:1) = 0.09

MS (EI): m/z = 280 (M)"

'H-NMR ([D,JDMSO): & = 7.80 (d, J = 1 Hz, 1H, benzothiazolinone 7-H); 7.60 (dd,
J = 6,J = 1 Hz, 1H, benzothiazolinone 5-H); 7.32 (d, J = 6 Hz, 1H, benzothiazolinone
4-H); 5.23 (t, J = 6 Hz, 1H, OH); 4.62 - 4.80 (m, 1H, 5-H); 4.10 (t, J =9 Hz, 1H,
4-H); 3.85 (dd, J = 9, J = 5 Hz, 1H, 4-H); 3.48 - 3.75 (m, 2H, CH,0); 3.40 (s, 3H,
CH,).

Method B

9.3 g (0.03 mol) of the compound from Example VII are dissolved in 150 mi of THF
and the solution is cooled to -70°C. 4 ml (0.01 mol) of 2.5 M n-butyllithium solution
in bexane are then added dropwise. 8 ml (0.02 mol) of n-butyllithium and 4.23 ml
(0.03 mol) of (R)-glycidyl butyrate are then slowly added dropwise simultaneously. The
mixture is allowed to come to room temperature and is stirred for 3 hours. Working-up
is carried out as described for metBod A. Yield: 6 g (72%).

The compounds listed in Table I are prepared analogously to the procedures of
Examples | to VIII:



REPLACEMENT SHEET 15 MAY 1997 -62 - Table 1 - continuation Ex. No. A

Rl err] M p. R err] Yield ([err] O El uent
(% by theory) (ratio) 61 [err] [err] 135 0.67,1,
16 [err] dec. (100 :5) 62 4Qerr]
0.46.1, 32 TUeT
Table I:
9 REPLACEMENT SHEET
A—N" 0 15 MAY 1997
OH
b r——
Ex. No. A M.p. R, / Yield
°C Eluent .. (% of theory)
(ratio)
IX 162 - 63
7]
S
x N, R . 209 _dec, - 6]
——— S
XI M\ | 188 - 71
= S
n— _{ L 188 0.52,1(9:1) |76
X1I 2R\ 144 0.32,1(95:5) 178
=N
H,C .
X1v M 158 0.29, I1 (1:1) | 28
N=N
XV Y 166 0.09, I1 (1:1) | 82
o==< i
$
XVI e _{l - - 0.05, 11 (1:1) | 57 -
XVI 132 - 79
| Z/ \g
S ) li
XVII N 165 0.1, V(1:4) |45
SSN
XVl st 156 0.24, V (4:1) |67
XIX 109 - 24
(A
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(5R)-3-(5-Bromo-pyridin-2-yl)-5-methanesulphonyloxy-methyl-oxazolidin-2-one

]
SN NJLO

crystals.

M.p.: 138-138.5°C

R, = 0.65 (dichloromethane : methanol 95:5)

L—K/ OSO,CH,

A stirred solution, cooled to 0°C, of 10.5 g (38.44 mmol) of the compound from
Example III and 640 mi (46.14 mmol) of triethylamine in 36 ml of anhydrous
dichloromethane is slowly treated with 3.27 ml (42.28 mmol) of methanesulphonyl
chloride. The mixture is stirred at 0-5°C for 10 min. and stirred into 50 ml of ice-
water. The organic phase is separated off, washed with 20 ml of saturated NaHCO,
solution and 20 ml of ice-water and dried over MgSO,. The sol\_/ent is evaporated in
vacuo and the residue is stirred with 50 ml of ether, filtered off with suction and dried
in a high vacuum. 12.8 g (95%) of the title compound are obfained as colourless

MS (DCl, NH,) m/z = 351 (M+H)"

36 199 of the title compoun s {a
ﬁaﬁﬁrﬂc f’?i‘.“g’%?_’ij[ err] val ue: 10: 1) p.23
Ex. No. A M.p. R, / Yield
(°C) Eluent (% of theory)
{ratio)
XX e S - 047, I (1:1) |68
at N
XX1 N - 0.05, I (1:1) |57
X
XX11 m 200 dec. - 98
o} S
Example XXIIT

1)

en



M5 (Cl): 367 (MtNH err] +) - 63 - [err]HNWR (200 MHz, [D err]] DVBO):
[err] = 8.05 (bt, 1H), 7.62 (dd, 1H), 7.43 (d, 1H), 7.23 (dd, 1H), 5.60 (t,
1H O, 4.75 (m 1H), 4.50 (m 1H), 4.20 (t, 1H), 3.80 (m 3H), 3.50 (m
2H), 1.50 (d, 6H). - 64 -

-44 -

'H-NMR (250 MHz, D<-DMSO) 5 = 3.25 (s, 3H, OSO,CH,); 3.91 (dd, ] = 7, 10 Hz,
1H, H-4 trans); 4.27 (dd, J = 10, 10 Hz, 1H, H-4 cis); 4.52 (m, 2H, CH,0); 5.02 (m,
1H, H-5); 8.09 (s, 2H, pyridyl H-3,4); 8.52 (s, 1H, pyridyl H-6).

Example XXIV

5 (5R)-3-(5-Bromo-pyridin-2-yl}-5-azidomethyl-oxazolidin-2-one

Br & o "REPLACEMENT SHEET
« AL
NN Yo 15 MAY 1997
\/N3

A stirred solution of 12.5 g (35.6 mmol) of the compound from Example XXIII in
48 ml of anhydrous DMF is treated with 3.01 g (46.28 mmol) of sodium azide and
stirred at 70°C for 3 h. It is allowed to cool to room temperature and stirred into
100 ml of ice-water. The resultant precipitate is removed by filtration, washed with
10 50 ml of water and 20 ml of petroleum ether and dried in air. 10.1 g (95%) of the title
compound are obtained as pale crystals.
M.p.: 64-67°C
R; = 0.63 (toluene : ethyl acetate 2:3)
MS (DCI, NH,) m/z = 298 (M+H)" -
15 'H-NMR (250 MHz, D;-DMSO) 8 = 3.73 (m, 2H, CH,N;); 3.87 (dd, J = 6, 8 Hz, 1H,
H-4 trans); 4.22 (dd, J = 8, 8 Hz, 1H, H-4 cis); 4.92 (m, 1H, H-5); 8.08 (s, 2H, pyridyl
H-3, 4); 8.51 s, 1H, pyridyl H-6). |

Example XXV

(58)-3-(5-Bromo-pyridin-2-yl}-5-aminomethyl-oxazolidin-2-one hydrochloride



Patent. C ains 1. Substi tuted oxazolidi nones of the general formula (I)
[err] in which A represents a 5-nenbered aronmati c heterocycl e bonded
directly via a 5 carbon atom and having up to 3 heteroatons
fromthe series.S, N and/or 0, which can additionally have a fused benzene
or naphthyl ring, or represents a 6-nenberg§, aromati c heterocycl e bonded
directly via a carbon atom and having at I'edst one nitrogen atom or
represents an in each case 6-nenbered, bi- or tricyclic aromatic radical 10
bonded directly via a carbon atom and having at | east one nitrogen-

containing ring, or Br
\@\ JOL REPLACEMENT SHEET
SN o
! | NEL x HC 15 MAY 1997
2

A stirred solution of 10.1 g (33.9 mmol) of the compound from Example XXIV in
16.5 ml of 1,2-dimethoxyethane is warmed to 50°C. 4.68 ml (4.70 mmol) of trimethyl
phosphite are slowly added dropwise (evolution of gas) and stirred at 90°C for 2 h after
addition is complete. 6.6 ml of 6 N HCl are then added dropwise and the mﬁnure is
5 stirred at 90°C for a further 2 h. It is allowed to cool to room temperature, and the
precipitate is removed by filtration, washed with 2 x 10 ml of 1,2-dimethoxyethane and

dried in a high vacuum over NaOH. 8.9 g (85%) of the title compound are obtained as
colourless crystals.

M.p.: 260-262°C

10 R = 0.53 (acetonitrile : water 4:1)
MS (EI) m/z = 271 (M)"
‘H-NMR (250 MHz, D,-DMSO) § = 3.28 (m, 2H, CH,NH,); 3.93 (dd, J 7, 9 Hz, 1H,
H-4 trans); 4.28 (dd, J =9, 9 Hz, 1H, H4 cis); 5.00 (m, 1H, H-5); 8.05 (s, 2H, pyridyl
H-3, 4); 8.5 (m, 3H, NH,, pyridyl H-6). '

15 Example XXVI -

(5S)-3-(5-Bromo-pyridin-2-yl)-5-((tert-butyloxy)carbonyl)aminomethyl-oxazolidin-2-one
Br
1
S
N NJLO

L1~
4.7 g (15 mmol) of the compound from Example XXV are suspended in 100 ml of
CH,Cl,. 2.2 ml (16 mmol) of triethylamine are then added, a solution resulting. This is

O

Mo
SRS




represents [err]-
nmenbered ring,
up to 3 tinmes in an identical or different manner byjc r

cyano, fornyl thylgfﬁfqrég7
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having up to 6 carbon atons or
each haV|
substituted bycﬁﬂ

hal ogen,

al kenyl
20

each havi ng up t

10
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20

carbolin-3-yl or indolizinyl bondedf REPLACENENT GHEEIE 6-
the cyclic systens optionally in eachjc |tuted

mer capt o, phenyl, trifluoro
al koxyc% bonyl , al thio or_acyli gach
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atons or represents radi ca the Tornul a
temperature. The organic phase is washed with satd. NaCl solution, dried over MgSO,

and concentrated. 5.4 g (97% of theory) of the product are obtained as a white solid.
M.p.: 184°C

R; value (petroleum ether : ethyl acetate = 10:4) = 0.30
Example XXVII

((5S)-3-(5-{3-Pyridyl]-pyridin-2-yl)-5-(tert-butyloxy)carbonyl)aminomethyl-oxazolidin-2-

one

9 oy

5.3 g (14.24 mmol) of the compound from Example XXVI and 2.81 g of diethyl-(3-
pyridyl)-borane in 100 ml of abs. THF are initially introduced under argon. A solution '
of 0.5 g (0.43 mmol) of [(PPh,),Pd] in 90 ml of THF and 4.9 ml (9.83 mmol) of 2 M
sodium carbonate solution is added. The mixture is stirred under reflux for 5. days.
After cooling to RT, 10 g of kieselguhr are added and the mixture is concentrated. The
residue is applied to a column packed with silica gel and eluted using ethyl acetate.

4 g (76% of theory) of the title compound are obtained

M.p.: 163°C

R; value = 0.36 (CH,Cl, : MeOH = 100:5)

Example XXVIII

(58)-3-(5-[3-Pyridyl]-pyridin-2-yl)-5-aminomethyl-oxazolidin-2-one trihydrochloride



[err] RB3 R3 R R3 Ra in which Rerr], Rerr],Rerr],Rerr] and
Rl err] are identical or different and denote hydrogen or carboxyl, hal ogen,
cyano, fornyl, trifluoronethyl, nitro, straight-chain or branched al kyl
having up to 6 carbon atons or a 5_ group of the fornula

-CONRerr]Rerr], in which Rerr] and R[eré] are identical or different
and denote hydrogen, straight-chain or br aftdhed al kyl having up to

3.8 g (10.3 mmol) of the compound from Example XXVII are suspended in 25 ml of

dioxane. 32.1 ml of a 4 M HCl solution in dioxane are added and the mixture is stirred

at room temperature overnight. It is concentrated and the residue is washed by stirring

with ether. The solid is then filtered off with suction through a frit and washed with

5 ether. It is dried in a high vacuum and 3.7 g (95% of theory) of the title compound are

obtained.

M.p.: >250°C

MS (ED: 271 (M)*, 172

'H-NMR (200 MHz, DMSO-dy): 8§ = 9.35 (sb, 1H); 8.93 (m, 3H); 8.6 (broad, 3H); 8.42
10 (dd,J=9,J=3, 1H); 824 (d, 1 = 9, 1H); 8.11(dd, J = 7.5, J = 6.5, 1H); 6.7-5.3

(broad, 2H); 5.06 (m, 1H); 4.38 (tr, J = 10, 1H); 4.03 (dd, J=10,J =75, 1H); 3.29

(m, 2H).

The compounds listed in Table II are prepared analogously to the procedures of
Examples XXII to XXVIII: -




4 carhbon atons or phenyl, 10 Rlerr], Rerr], Rerr], Rerr],
Rlerr] and R err] are identical or different and denote hydrogen,

cycl oal kyl carbonyl or cycl oal kyl each having 3 to - 66 - 6 carbon atons,
or straight-chain or branched al koxycarbonyl or alkylthio each having up to
6 carbon atons, or denote straight-chain or48or anched Lkyl having up to 10

carbon atons, which is optionally substituted by cyahoreriACEMERT QMEETY] |
hal ogen, phenylableroxyl, 5 carboxyl | ptrat-ght—echalf O

branched al koxycarbonyl having up to
Y Y 9 Hp o 15 MAY 1997
A—N)J\O
\ - NH, x HCI
Ex. No. A M.p. Jﬁz{ / Yield
(°C Eluent (% of theory)
(ratio)
. XXIX WA - - 95
O
XXX - - 87
/4 ) _
L]
XXX1 <Cj>453L‘ - - 94
— S
xml / \ I \ - - 94
_— -4
xXoxan "'—\_éK/\ 303 0.19, I (9:1) { 94
s’.\’/'\
XXxX1v /A - 0.21, I (9:1) | 75
=N
H,C
XxXxxv o\ 273 0.24, I (4:1) | 75
Il O
I xooon % 259 dec. 0.09, T (9:1) | 75
°=<s ] g
XXXVII N 264 dec. 0.16, III (9:1) | %4
"&—Ql 1
4 XXXVIII 272 dec. 0.13, IIL (9:1) | 61
y 6
' S
’ XXXIX ENJ:)\ 80 0.12, 11 (4:1) |87
~ .




6 carbon atonms, aryl having 6 to 10 carbon atons, cycl oal kyl

having 3 to 6

carbon atons and/or by a group of the formula -(CO [ETddn
AEPLACRTEAT

Rlerr]-NNSOerr]-Rerr], Rerr]Rerr]-NNSJerr]- or R

BT Lo

c denotes a nunber 0 or 1, Rlerr], Rerr] and R efr{| have the nednijng of
Rlerr] and R err] indicated above and are jdentical o orf SIMAYe99#t

this, or together with the nitrogen atom¥ofma 5- tjo |6- nenbered,

f riom

sdt qrat ed

het erocycl e optiqQnally having a further heteroatom ffom I5

the series N, tabled pfombnughonn for its part can be joptionally substitiuted,

also on a further

nitrogen atom by straight-chain or branched al kyl or

acyl having up § carpo ons R
Rlerr] and R er (% of theory)
{ratio)
XL N - 0.27, VI 26
e (100-10:4) j
XLl 258 d - 58
n ﬂ\ "
B Ng
N 118 . : 8
XLII - 188 0.13, I (1:4) |80
XL N - 0.05, II (1:1) | 57
@—{s
XLIV : m - 0.5, 1(100:3) | 79
Ct S
Example XLV

(5S)-3-(3-Isopropyl-2-benzoxazolinon-6-yl)-5-aminomethyl-2-oxazolidinone

hydrochloride
H c\<CH’
3
~< T %
0
o] N/[(O

NH, x HCI

5 In analogy to the procedure of Example IV, starting from 3-benzyloxy-4-nitro-benzoic

acid the corresponding azide is prepared (quant. yield). In analogy to the procedure of

Example V, starting from 3-benzyloxy-4-nitrobenzoic acid azide, the corresponding

butyl carbamate is prepared (yield: 63%; R (V1I, 95:5) = 0.51).

3-Benzyloxy-1-butoxycarbonylamino-4-nitrobenzene is reacted analgously to the



identical to or different fromthis, 20 REGLACEMBlHnsﬂEES’

nunber 0, 1 or 2, Rerr] and R err] are identical or
strai ght-chain or branched al kyl having up to 4 carton
phenyl or tolyl, or 67 - denote straight-chain orf
up to 6 carbon atons, which is optlonally substltutedv
trichl oronethyl or by a group

10

15

20
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procedure of Example VI to give the corresponding oxazolidinone (yield: 73%;
R, (I, 1:4) = 0.24).

In analogy to the procedures of Exarﬁples XXIII to XXVIII, starting from (5R)-3-(3-

- benzyloxy-4-nitrophenyl)-5-hydroxymethyl-3-oxazolidinone the corresponding amine is

prepared (yields: 92%, 92% or 83%, R, (VHI, 85:10:5) = 0.08).

A mixture of (58)-3-(3-benzyloxy-4-nitrophenyl)-5-aminomethyl-2-oxazolidinone

- (20.6 g, 0.06 mol) and di-tert-butyl dicarbonate (14.4 g, 0.066 mol) in dichloromethane

(300 ml) is stirred at 0°C for 14 h. The reaction mixture is concentrated and the
product is precipitated using petroleum ether (yield: 25.4 g (95%), R, (, 10:1) = 0.80).

(58)-3-(Benzyloxy-4-nitrophenyl)-5-(tert-butoxycarbonylaminoethyl)-2-oxazolidinone
(25.3 g, 0.057 mol) in methanol/THF (2:3, 500 ml) is stirred under hydrogen (1 atm)
with Pd/C (10%, 0.5 g) for 14 h. The catalyst is then filtered off and the solvents are
stripped off (yield: 18.9 g (quant.), R, (I, 10:1) = 0.28).

1 M borane-tetrahydrofuran complex (64 ml, 64 mmol) is added at 0°C to a mixture of
(55)-3-(4-amino-3-hydroxyphenyl)-5-(tert-butoxycarbonylaminomethyl)-2-oxazolidinone )
(18.9 g, 0.058 mol), acetone (8.6 ml, 0.116 mol) and THF (500 ml) and the mixture is

stirred at room temperature for a further 24 h. The solution is treated with 1 M sodimﬂ
hydroxide (58 ml, 58 mmol), dried (Na,SO,) and the solvent is stripped off in-vacuo
(yield: 16.1 g (quant.), R, (I, 10:1) = 0.53). '

A solution of (5S)-3-(4-isepropylamino-3-hydroxyphenyl)-S-(tert-
butoxycarbonylaminomethyl)-2-oxazolidinone (8.8 g, 24 mmol) and
carbonyldiimidazole (CDI, 4.1 g, 25.2 g) in DMF (200 ml) is stirred at room
temperature for 4 h. The mixture is added to ice-water and the deposited precipitate is
filtered oof with suction (yield: 9.0 g (96%), R; (I, 10:1) = 0.71).

A suspension of (5S)-3-(isopropyl-2-benzothiazoIinon-é-yl)-s-(tert-

butoxycarbonylaminomethyl)-2-oxazolidinone (9.0 g, 23 mmol) and dioxane (200 mi)



of the formula -OR[err], in which 5 Rlerr] denotes hydrogen
or straight-chain or branched al kyl having up to 6 carbon atons, which is
optionally substituted by aryl having up to 10 carbon atons, or denotes a
group of the fornmula -(COJ[err]-NRerr]Rerr], -NRerr]-SOerr]Rerr], 10
Rlerr]Rerr]-NSOJerr]- or Rerr]-S(Oferr], in which e has t he meani ng
of ¢ indicated above and is identical to '0$1different fromthis, Rerr] and
Rlerr] and R err] each have the neani ngzof err], Rlerr] and Rlerr]

i ndi cat ed is treated with 4 M HCI (in dioxane, 72 ml, 287 mmol) and stirred at room temperature
for 14 h. The deposited pregipitate is filtered off with suction, washed with ether, (2 x)
and dried.

Yield: 7.4 g (99%)
5  MS(CI, NH,): m/z = 309 (M-CHNH,")
~ "H-NMR (200 MHz, [D,JDMSO}): § = 8.5 (bs, 3H, NH,Cl), 7.62 (d, 1H, Ar-H), 7.45
(4, 1H, Ar-H), 7.25 (dd, 1H, Ar-H), 5.00 (m, 1H, 5-H), 4.45 (m, 1H, HCMe,), 4.31 (,
1H, 4-H), 3.90 (dd, 1H, 4-H), 3.20 (d, 2H, CH,N), 1.45 (d, 6H, CH,).

Example XL VI
10 (5S)-3-(3—Isopropyl-2-benzyloxazolinbn-6-y1)~5-(benzyloxacetylaminomethyl)—Z-
oxazolidinone

H:,C\<CH3
~ AL
~

In analogy to the procedure of Example 3, starting from the corresponding
hydrochloride (Example XLV) and benzyloxyacetyl chloride the title compound is
prepared.

15 Yield: 93%
R (I, 10:1) = 0.69 REPLACEMENT SHEET

15 MAY 1997




15 above and are identical to or different fromthis,

Rlerr] and Rl err] have the nmeaning of Rlerr] and R err] indicated above and

are identical to or different fromthis, f has the meaning of d
i ndi cated above and is irdentical to or different fromthis, 20

Rlerr] and R err] have the neani ng of R[err% and R[err] in each case
i ndi cat ed above and are identical to or drP2erent fromthis, - 68 - D

denotes an oxylgen atomor a radical of the formula -S(OJ[err],
reparation Examples

Example I

(5S)-3-(5-[3-Pyridyl}-pyridin-2-y1)-5-(2-nitro-prop-1-en-1-yl-aminomethyl}-oxazolidin-2-
one

j\ CHy NO
L=y
-l_K/NH

5 100 mg (0.37 mmol) of the compound from Example XXVIII (free base; prepared by
dissolving in water, NH,,,, addition to pH 11, extraction with CH,Cl,, drying over
MgSO, and concentrating) are initially introduced into 1 m! of DMF under argon and
200 mg (1.11 mmol) of 2-(2-nitro-prop-1-en-1-yl-amino)-pyridine are added and the
mixture is stirred ovemi_ght. It is treated with water, extracted 3 x with ethyl acetate,

10  and the organic phase is washed with satd. NaCl solution and dried over MgSO,. It is '
concentrated and the residue is purified by column chromatography on silica gel (eluent
CH,C], : MeOH = 100:5). 126 mg (96% of theory) of the title compound are obtained.
M.p.:-207°C | -~
R; value: (CH,Cl, : MeOH = 10:1) 0.57

15 MS (DCI): 356 (M+H)*

H-NMR (200 MHz, DMSO-d,): 8 = 8.95 (d, ] =2, 1H); 8.79 (d, J = 2, 1H); 8.60 (dd,
J=5,1=2, 1H); 8.4 - 7.9 and 7.6 - 7.4 (m, altogether 6H); 4.9 (m, 1H); 4.3 (m, 1H);
4.05 (m, 1H); 3.7 (m, 2H); 1.95 and 1.93 (s, altogether 3H).

REPLACEMENT SHEET
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in which g denotes a nunber 0,7 1 or 2, E and L are identical or
different and 5 denot e an oxygen or a sulphur atom G M T
and Q are identical or different and denote an oxygen or a sul phur atom or
a group of the formula -NRerr], in which R err] denot es hydrogen or
straight-chain or branched al kyl having up 10 to 5

carbon atons, a and b are identical or di fPdrent and denote a nunber 1 or
2, R represents a radical of the forrmula [err]
Example 2

(5R)-3-(2-Methyl-benzo[4,5-d]thiazol-6-y1)-5-(2-thiazolyl-aminomethyl)-oxazolidin-2-

one .
/& O
Hsc—<s:©\N /U\O
L_'K/NH\(/N
(7

292 mg (2.92 mmol) of 2-aminothiazole ‘are initially introduced into 5 ml of abs. THF
5 under argon and are treated at -78°C with 1.33 ml (2.92 mmol) of 22 M n-BuLi

solution. The mixture is stirred at -78°C for 30 minutes. 0.5 g (1.46 mmol) of (SR)-3-
(2-methyl-benzo[4,5-d]thiazol-6-yI)-5-methoxysulphonyloxymethyl-oxazolidin-2-one,
dissolved in 5 ml of abs. THF, is added and the mixture is stirred at -78°C for 1 h. The
cooling bath is removed and the mixture is stirred overnight. NH,Cl solution and HCI

10 solution (to pH 3) are added, and the mixture is exiracted with chloroform, dried over
MgSO, and concentrated. The substance is purified by column chromatography on
silica gel (eluent CH,Cl, : MeOH = 100:1 to 100:3). 193 mg (38% of theory) of the -
title compound are obtained.

- Mp.: 207°C -
15  R,= 047 (CH)Cl, : MeOH = 10:1)

'REPLACEMENT SHEET

15 MAY 1997



or ' 15 MAY 1997 15 in
which R err] denot es straight-chain or branched al kyl having up to 7
car bon atons, cycloal kyl having 3 to 6 carbon atons, phenyl or a group

of the formula -NR[err]Rerr], in which Rerr] and R err] have the neaning
of Rlerr] and R err] indicated above and 5 are

i dentical to or different fromthis, R err] denot es hydrogen, cyano,
cycl oal kyl having 3 to 6 carbon atons, -54 -

Example 3

(5R)-3-(5-(2-Pyridyl)-thien-2-yl)-5-thioacetylamino-methyl-oxazolidin-2-one

-
s
N L ‘—K/NH CH,

3.48 mg (1 mmol) of the compound from Example XXIX are treated with 4 mi of THF
and 0.24 ml (1.7 mmol) of triéthylamine. 152 ul (1.1 mmol) of ethyl dithioacetate are

5  added with stirring to the reaction mixture thus obtained and it is kept' at room
temperature for 24 h. After concentrating, it is chromatographed on silica gel using
methylene chloride/methanol (100:2).
Yield: 100 mg (36% of theory)
M.p.: 181°C dec.

10 Ry 0.36 (I; 100:5)

TH-NMR (D¢-DMSO, 300 MHz): § = 10.37 (br, 1H); 8.47 (d, J = 5 Hz, 1H); 7.75 -
7.88 (m, 2H); 7.62 (d, ] = 5 Hz, 1H); 7.2 (m, 1H); 6.58 {d, J =5 Hz, 1H); 5.03 - 5.13
(m, 1H); 4.21 (dd, J = 10 Hz, 9 Hz, 1H); 3.95 (t, J= 6 Hz, 2H); 3.85 (dd, J = 10 Hz,.
6 Hz, 1H); 2.45 (s, 3H). -

15 The compounds listed in Table 1 are prepared analogously to the procedures of
Examples 1 to 3:
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phenyl or straight-chain or branched al kyl
denot es hydrogen, straight-chain or branched al kyl having up to 10

7 carbon atons, phenyl, cycloal kyl having 3 to 6 carbon atons or a group of
the formula -NRerr]Rerr], in which R err] and R err] have the neani ng of
Rlerr] and R err] indicated above and are identical to or different from
this, 15 h denotes a nunber 1, 2, 3 or 4, Rerr]

denot es hydrogen, straight-chain or branchkgd al kyl having up to 6 carbon

having up to 7 carbon atons, R33

atons or benzyl, Rerr] and Rerr] are identical or different and
Table 1
O
A—N/U\O REPLACEMENT SHEET
L-—i\ _NH
N 15 MAY 1997
e
Ex. No. A R! M.p. R,. Yield
°C) Elu (% of theory)
(ratio)
4 A H 160 dec. 023,1 50
= s Maen, (100:5)
T
5 M M CH, | 214 dec. 0.02, 1 40
= s (100:3)
NH
6 127 0.29, 1 80
7NN ocH, ’
= s \fcr\ (100:5)
7 WA NH, | 212dec. 13
=\ S
NH
8 : 152 032, 1 79
7 N\_{ 3 .
“ = s ™0 (100:5)
F 9 A NH, | 137 dec. 25
=n s Y
s
10 ; H 143 dec. 99
| NS




denote hydrogen or straight-chain or branched al kyl

6 carbon atons,

or

- 70 -

R err]

represents cyang

having up to 20 -

er ed,

sat ur at ed, partlally unsat urated or unsaturated heter@@%A@Mf&Hl &ldﬁﬁ]p to 3

also via an N function,

by benzyl,

having up to 5 carbon atons,

heteroatons fromthe series S, N and/or O which isjodtionalTy Sub3qi
up to 2 times in an identicdl jorqgi r
hal ogen or by straight- 5 chai n branched
-56 -
Ex. No. A R! M.p. R, Yield
0 Eluent (% of theory)
” (xatio)
11 142 dec. 0.48, 1 76
CH. !
7 \Ifﬁ\ : {100:5)
s
12 e H 153 0.52, 1 24
—_ s NJ CcH, ( 10: 1}
s |
13 M CH, | 159 0.57,1 30
— s (10:1)
i
NN =
N= s ~cH, :
| b
15 A CH, | 160 dec. 0.58,1 28
= s (10:1)
‘°’ ll
|
16 Br CH, | 160 0.11,1 54
X <1<
[ (85:15)
P NH
N
17 X CH, | - 0.11,1 58
| 97:3)
l[g HC” NP s .
H .
18 l X ) 91 2?%] 39
\CH, .
H,C N \E/




and their stereoisoners,
of the general

stereoi sonmer m xtures and salts. 2.
formula (1) according to daim1l, i

Corrpounds

pACE T SPEET G °

qui nol yl, benzot hi ophenyl, benzot hi azol yl, benzoxago
py{idazyl or EhiePyl,deachtbogdfq via a carbgn ?FQ | e%%gpéa'?hICh .
optionally substituted up to imes in an identic o] e 1997t nner by
fluorine, chlorine, brom ne, phenyl or hysptrai ght}chain or branched al kyl
gr alﬁyhthiﬁ eachhhaving uphto44 caLbon ?tons aL ftra!?htrcn?| rb 15
ranched al kepyilie RaVdoRfinddlioh0 4 carbon atons i C ar its part can be
substituted by phenyl, and/or is substituted by pyridyl, which for its part
can.be substituted by straiaht-chain or branched alkyl or al koxy each
having up to 5 garbon htons, or Rt M.p. R,. Yield
O Eluent (% of theory)
{ratio)
19 189 0.53, 1 48
o:1)
20 o ¥ 150 0.44,1 63 +
N LN (9:1) |
o< D
s s
21 ' H 160 0.48, 1 7
OY“étI::l\ N 1o
8 CH, °
b
22 5 H 182 0.12, T 75
L .
"Msj@\ Yﬂ\cﬂ (95:5)
S
23 N H 152 031, ! 52
eng—s—{ N .
'8 ~en, 9:1)
b
24 H 77 0.55.1 70 -
- N ©1)
s / \‘sr CH,
25 N E Hs thl 7
~ 21
~ T cH, o:n
26 » CH, | 163 dee. 032,11 38
"""‘"ﬁ:@\ \ﬂ/ (100:3)
s




represents a radical of the fornula [err] 20

denot es an oxygen or sul phur atom L denot ¢s

Lo which G

atom R[err] denotes straight-chain or branched agtky

each having up to 6 carbon atons, Rerr], Rerr] and K

or different and denote hydrogen, fluorine, 5
or brom ne, -58 -

Table 1 - continuation

REPLADENEHT SHEES

I A Sob7 'Sl

of- ety

phur

cal
Dri ne

Ex. No. A R! Mop. R,. Yield
(°C Eluent (% of theory)
(ratio)
27 " | CH, | 184 . 27
—0L | Y
3
NH
28 " K {203 0.08, VI 32
°*‘**§:E:1\ \\Tr/ (100:5:2)
NH
29 " 206 0.58 VI 68 l‘
i l aoe:n
cHy” “NO,
30 N N— | 207 0.47, 1 38
°"=—<s /'k ] (10:1)
s
31 N o |21 0.34,1 35
“’*Q:E:l\ b (100:5)
o7 -
32 N s 201 049,1 29
CW‘*Q:I::L\ \ﬁg V (100:5)
oM,
33 N 184 042,1 39
wrﬂi \‘ﬁr§7 (100:5)
N—0
34 N s. | 0.39,1 18
ﬂ °“'_<s \(J (100:5) f
N
35 » cH, | 214 0.29,1 25
cu'—<s:©\ N (100:5)
N
\




Rlerr] represents a radical of the fornmula [err] or in which 10

Rl err]

denot es strai ght-chain or branched al L_W car bon
atons, cycl opropyl, cyclobutyl, cyclopentyl, cyclgh & ,CE N y$ T & group
of the formula -NR[err]Rerr], in which Rlerr] anq Werr] are ideptjcal or
different and 15 [err] nqt¢ hydrwaeng9zethyl or
ethyl, Rerr] denot es hydrogen, cyanpggcycl oprogyl, cyclobutyl,
cycl opentyl, cycl ohexyl, phenyl or straight-chai njor—bramched—atkyl | havi ng
up Table 1 - continuation
SC——T i
Ex. No. A R! M.p. R;. Yield
(°C) Eluent (% of theory)
(ratio)
36 N ' 218 0.39,1 39
c"'—<’:©\ ’[.‘—:\“ (100:5)
37 N CH, } 229 0.28, 1 37
1 Y (100:3)
N A Nl
! i _ “cN
N
38 CH, | 133 dec. 0.8, I 58
' Br s S
39 CH, | 224 5
- g
s s
i
40 N CH, | 183 33
0| Y
[}
s
41 N CH, | 180 dec. 031,1 45
C"-—<'s \[( (100:3)
S
42 o, YCHS 203 dec. | 0311 53
N (100:3)
o=< s .
S
43 CH, } 176 dec. 045, 1 22
m— \ﬂ/ (100:3)
ci s s




- 72 - to 5 carbon atons, R err]

branched al kyl
cycl obutyl,

-NR[err]Rerr], 5

fromthis, h

denot es hydr ogen,

straight-chain or

having up to 5 carbon atons, phenyl, cycCL,8Q
cycl opentyl, cyclohexyl or a group of the fcE 111{:14 XAENT SHEET
. in which Rlerr]f gnd R err] havé¢ the
meani ng of Rlerr] and R err] giveén above and are identji dal t5MAY 1997 f ¢r ¢nt
denotes a nunber 1, 2, 3 or 4,
Table 1 - continuation
{' Ex. No. A R! Mp. R, Yield
¢C Eluent (% of theory)
(ratio)
44 N CN - 0.75, 1, 49
”:°’<’SD\ (10: 1)
45 = CN 157 0.50, I, 36
N s = ' ao: 1
N
46 N NH >250 - 50
0L | "
.8 NH
7 N\ 2\ 3
- =N \\H/ (100:15:6)
HN
48 N CH, 007, V1, 28
H,°—<’s:©\ (100:15:6)
HN
ﬂ_49 N CH, | 239 0.36, 1, 31
0| Y
=z
N
il so0 N CH, | 193 0.48,1 67
3 hd ’ ’
%°‘£:I::l\ §F=< (10: 1y
H  NO,
I
51 R CH; | 233 034, 1 36
\ N 3 1 by
I s—<st\ \lb!: (100 : 5 -
Né'/
52 oy CN 137 0.51, L, 38
s-ﬁ:[:l\ (10: 1




Rl err] denot es hydrogen, straight-chain or branched al kyl having up to
10 4 carbon atoms or benzyl, R erggpiaf rle
identical or different and denote hydrogen or straight hﬂ'ﬂ\dﬂﬁﬁﬁg lehed
al kyl having up to 4 carbon atons, or 15 Riery] represents jcylano
or thienyl, oxazolyl, thiazolyl, isoxazolyl or pyrazpolyl 15H& ®97wHidh is
optional Iy substituted, also via an N funcgjion, up tjo 2 times in an
identical or different manner by benzyl, fluorine, chlorine, bromne gr by
strai ght-chai BrHie Qr_a&ﬁgg wf3hKky! having up to 3 car tons. 20
and their stereolsonmers, stereoi soner mxtures and salts.
I
Ex. No. A R! M.p. R;. Yield
(°C) Eluent (*% by theory)
{ratio)
33 CH CH 208 04,1 51
c 3 3 e 4y
X \fr @:3) |
o=< NH
[+
54 CH, CH >250 0.53,1 16
c '3 » At
& \Sq W (e: 1
Q
=’(° \\\N “
|
55 MO N N 185 0.51, 1, 51
" s~ \,L'/ s (10: 1)
c\\n
56 e \{cﬂ, YN\% 233 043, 1, 78
! N N, (10: 1)
<
o= N
o
57 M\ N 180 032,1, 1
2 — S ﬁ ﬁ o, dec. (10: l)
1 S
58 i \ 148 0.69, | 64
W, W - N ® &
PR jHT | de. ao:
S
59 2SI 149 0.54, 1, 44
~eno{ >—-E, —N—
‘ e o | des ao:n
S
60 D N \c—N—CH 186 0521, 40
N ¥ TR (10: 1) -
s
i




3. Compounds of the general formula (I) according to Caim1, - 73 -

A represents quinolyl, benzothi ophenyl, benzothi azol

pryidyl, pyridazyl or thienyl, each bonded via a car d?EP&A@HMENJaSHEB% whi ch
S optlonally substituted upt02t|m33|n an identi ' manner
by 5 © 'fluorine, chlorine, bromine, phenyl] 13.%@%9% chaijn or
branched al kyl or alkylthio each having up, to 3 carbpn at Z
strai ght-chain or branched al kenyl having Uup to 3 cafb h {f or
its part can;lb bStI d by phenyl, and/or is subjstituted by pyridyl,
which for it “S’é
ExNo. |A R! M.p. R,. Yield
0 Elaent |y theory)
(ratio}
61 e K N 135 0.67, 1, 16
S e’ SN | dee (100 : 5)
S
62 M . 046, 1, 32
s—¢ /L (100 : 3)
s HC” s
Example 63

(58)-3-(3-Isopropyl-2-benzoxazolinon-6-yl)-5-hydroxyacetylamino-methyl-2-

oxazolidinone

5 The compound from Example XLVI (390 mg, 0.8% mmol) in THF (10 ml) and ‘ethyl
acetate (10 ml) is stirred under 3 bar of hydrogen with Pd(OH),/C (5%, 30 mg). The
catalyst is filtered off, the residue is washed with THF, the filtrate isl concentrated and
the residue is stirred with dichloromethane. 36 mg (11%) of the title compound are

obtained as a white solid.

10 Yield: 11%
R, value: (I, 10:1) 0.23
MS (CI): 367 (M+NH,")



can be substituted by straight-chain or branched al kyl or al koxy each 10
having up to 4 carbon atons, or represents a radical of the fornula [err]
in which G denotes an oxygen or sul phur atom 15 L
denotes an oxygen or sul phur atom Rferr] denotes straight-chain or
branched al kyl having up to 4 carbon atonsgzRlerr], Rierr] and Rerr] are
identical or different and denote hydrogen, fluorine, chlorine or brom ne,

'H-NMR (200 MHz, [D,JDMSO): 3 = 8.05 (bt, 1H), 7.62 (dd, 1H), 7.43 (d, 1H), 7.23
(dd, 1H), 5.60 (t, 1H, OH), 4.75 (m, 1H), 4.50 (m, 1H), 4.20 (t, 1H), 3.80 (m, 3H),
3.50 (m, 2H), 1.50 (d, 6H).
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Rlerr] represents a radical of the formula [err] or [err] in
which 5 R err] denotes straight-chain or branched al kyl
having up to 4 carbon atoms, cyclopropyl, cyclobutyl, cyctopentyl;— — -

cycl ohexyl, phenyl or a group of the formila - - NR err]
Rlerr] and Rlerr] are identical or dlffereg)i and denol u HmH ’
nmet hyl ,

Patent Claims

1. Substituted oxazolidinones of the general formula (I)

0
ac AN
N o) I
I RepLacemenT seer
N\ NH-R'
15 MAY 1597
in which . )
A represents a 5-membered aromatic heterocycle bonded directly via a
5 carbon atom and having up to 3 heteroatoms from the series S, N and/or

O, which can additionally have a fused benzene or naphthyl ring, or
represents a 6-membered, aromatic heterocycle bonded directly via a
carbon atom and having at least one nitrogen atom, or
represents an in each case 6-membered, bi- or tricyclic aromatic radical
10 bonded directly via a carbon atom and having at least one nitrogen-
containing ring, or
represents f-carbolin-3-yl or indolizinyl bonded directly via the 6- '
membered ring, the cyclic systems optionally in each case being
substituted up to 3 times in an identical or different manner by carboxyl,
15 balogen, cyano, mercapto, formyl, phenyl, trifluoromethyl, nitro,
straight-chain or branched alkoxy, alkoxycarbonyl, alkylthio or acyl each
having up to 6 carbon atoms or by straight-chain or branched alkyl or
alkenyl each having up to 6 carbon atoms, which for their part can be
substituted by phenyl, and/or being substituted by pyridyl, which for its
20 part can be substituted by straight-chain alkyl or alkoxy each having up
to 6 carbon atoms or

represents a radical of the formula



Rl err].

cycl ohexyl
carbon atons, R err]
having up to 15

denot es hydrogen, cyano, cyclopropyl, cyclobutyl, cyclobentyl,

phenyl

or straight-chain or
denot es hydrogen,

branched al kyl

havi ng up.
strai ght-chain or branched al kyl
. 4 carbon atoms, phenyl, —cycl.opropyl,

to 4

cycl obutyl, cyclopentyl, cyclohexyl or a grQup of the
-NR[err]Rlerr], in which Rerr] and R err[ "Have the ne 'Im”ﬁ“m”m””mnd
Rlerr] given above and -75 - arhaca L
R® 4
R 8§ o7 R 4
N R* R R
P </ l &S REPLACEMENT SHEET
D R® '
E 15 MAY 1997
R® J
\ R R R R &
N N
G =< RS , M :—\/ R’
L N '
/
RY
r" R® R RR2 RS
\ \ R*
/N /N
O),= \ R® or (0=)bp\ R®
Q T
OH
in which
R3, RY, R® RS and R are identical or different and
denote hydrogen or carboxyl, halogen, cyano, formyl, trifluoromethyl,
nitro, straight-chain or branched alkyl having up to 6 carbon atoms or a
5 group of the formula -CO-NR™R¥,
in which
R"™ and R™ are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to
4 carbon atoms or phenyl,
10 R?, R% R R', R and R" are identical or different and

denote hydrogen, cycloalkylcarbonyl or cycloalkyl each having 3 to



are identical to or different fromthis, h denotes a nunber 1, 2, 3
or 4, denotes hydrogen, straight-chain or branched al kyl hawvi-ng up te—-3—--

carbon atons or benzyl, 5 Rlerr] and R err] ' '
different and denote hydr ogen or straight-chain or br ancﬁ'ﬂlﬁﬂﬁ&lﬂﬁm’ilﬂmup
to 3 carbon atoms, or Rlerr] represents cyano or thienyl's

| soxazol yl or pyrazol yl, each of 10 -66-  which can optionally be
substituted, also via an N function, up to 2 tines in an_ identical or

different manner by benz§lcarbopyatomse orc straightehaim resnbranched tajkoxycarbonyl or
straight-chain or br ancr‘?&yﬁhﬁ%ﬂbﬁﬁ%ﬂguﬁ% kocai?bo?lqtprg?, ' delBe straight-chain or

branched alkyl having up to 10 carbon atoms, which is optionally
substituted by cyano, trifluoromethyl, halogen, phenyl, hydroxyl,

5 carboxyl, straight-chain or branched alkoxycarbonyl having up to
6 carbon atoms, aryl having 6 to 10 carbon atoms, cycloalkyl having 3
to 6 carbon atoms and/or by a group of the formula -(CO)-NR" R,
R'-N-SO,-R', R*R¥*-N-S0,- or R*-S(0),,

REPLACEMENT SHEET

in which
15 MAY 1997

10 c denotes a number 0 or 1,

-t

R¥, R! and R" have the meaning of R'> and R™ indicated above and
are identical to or different from this,

or together with the nitrogen atom form a 5- to 6-membered,
saturated heterocycle optionally having a further heteroatom from
15 the series N, S and/or O, which for its part can be optionally
substituted, also on a further nitrogen atom, by straight-chain or
branched alkyl or acyl having up to 3 carbon atoms,
R" and R* have the meaning of R™ and R!* indicated above and are

identical to or different from this,
20 d denotes a number 0, 1 or 2,
R'® and R? are identical or different and
denote traight-chain or branched alkyl having up to 4 carbon

atoms, benzyl, phenyl or tolyl,

or



and their stereoisoner

S, Sstereoi soner m xtures and saBEP}.ACﬁMENT Ség ‘ ounds

of the general forrmla (1) . accordi ng to Claiml selegted fromthe L5

group consi sti ng

prepar ati on of corrpmmm"‘nlﬂnlmlﬂmﬁr al formula (1)}lagcording

10

15

20

- 76 - [err] [err] and [err] 5. 15 MAYOG9Fs for the

denote straight-chain or branched acyl baving up to 6 carbon atoms, which
is optionally substituted by trifluoromethyl, trichloromethy! or by a group
of the formula -OR%,

in which
R%Z  denotes hydrogen or straight-chain or branched alkyl having up
to 6 carbon atoms, which is optionally substituted by aryl having

up to 10 carbon atoms,

or

denotes a group of the formula -(CO)-NR¥R¥, -NR*-SO,R%*,
RZRZNSO,- or R®-S(0),

in which
e has the meaning of ¢ indicated above and is identical to or
different from this,

R? and R* and R* each have the meaning of R¥, R!¢ and R indicated
above and are identical to or different from this, ~

R? and R* have the meaning of R" and R* indicated above and are
identical to or different from this,

f has the meaning of d indicated above and is identical to or
different from this,

R* and R* have the meaning of R'® and R* in each case indicated

above and are identical to or different from this,



5 to Caim1, characterized in that [ A] compounds of the
general formula (I1) [err] in which A has the neaning indicated in Caiml,
are reacted with conpounds of the general formula (111T)y 5~

R-Y (I11) in which Rlerr] has the neaning indica ' :
© e R

D denotes an oxygen atom or a radical of the formula -S(0),,
in which
g denotes a number 0, 1 or 2,

E and L are identical or different and

5 denote an oxygen or a sulphur atom,

G, M, T and Q are identical or different and
denote an oxygen or a sulphur atom, or a group of the formula -NR,

in which

R*®  denotes hydrogen or straight-chain or branched alkyl having up
10 to 5 carbon atoms,

a and b are identical or different and denote a number 1 or 2,

R! represents a radical of the formula

-—ﬁ-—R" -—ﬁ—R’a -—ﬁ—(ca,),,—-o-—R“ N
S . NRZ ., 0

‘.
-1

) REPLACEMENT SHEET -
R NO, _

or :[ 15 MAY 1997
: r* ' '

15 _ in which

R denotes straight-chain or branched alkyl having up to 7 carbon



and Y, depending on Rerr], r
strai ght-chain or re~ ——
[B] conpounds of

e ]

epresents hydrogen, ha|OJeREFP. EMENT]SH@] ryl

branched al koxy or a re-arBony Xy |or
] |n whi ch A fhgs

X

- - a)
-

-69 -

atoms, cycloalkyl having 3 to 6 carbon atoms, phenyl or a group
of the formula -NR*R*,

in which

R* and R* have the meaning of R™ and R* indicated above and
are identical to or different from this,

denotes hydrogen, cyano, cycloalkyl having 3 to 6 carbon atoms,
phenyl or straight-chain or branched alkyl having up to 7 carbon

atoms,

denotes hydrogen, straight-chain or branched alkyl having up to
7 carbon atoms, phenyl, cycloalkyl having 3 to 6 carbon atoms
or a group of the formula -NR*R*,

in which

R* and R* have the meaning of R™ and R'* indicated above and
are identical to or different from this, '

denotes a number 1, 2, 3 or 4, =

denotes hydrogen, straight-chain or branched alkyl having up to
6 carbon atoms or benzyl,

R and R® are identical or different and

5
R32
R33
10
15 h
R34
20

or

denote hydrogen or straight-chain or branched alkyl having up to

6 carbon atoms,



Rlerr] represents CJerr]-Cferr]-al kyl, are reacted wi t h—eenpounds of the
general formula (V) 5

gener rr]-Rerr
in which Rlerr] represents one of t he heter WHMJ!H ,ﬂ A‘ ve under I (V)
Rlerr], or with ethyl dithioacetate in inert %0 ropriate in

the presence of a base, 10 and in the case of the S-oxides an
oxidation is carried out according to a cus7t00'rrary nmet hod, and, if

appropriate, further substituents or functional groups al r ead present are
i ntroduced or deri v&'i repdessuis syanmer a & wusmsmbere ;Pi’fflaﬁ}b

t he conpounds are conver ta%graﬁath%té%cﬁ%%é Gp % KNG o IBRRS o the series S, N

and/or O, which is optionally substituted, also via an N function, up to 2
times in an identical or different manner by benzyl, halogen or by straight-

5 chain or branched alkyl having up to 5 carbon atoms,
and their stereoisomers, stereoisomer mixtures and salts.
2. Compounds ef the general formula (I) according to Claim 1,
in which

A represents quinolyl, benzothiophenyl, benzothiazolyl, benzoxazol:}l, pyridyl,

10 : pyridazyl or thienyl, each bonded via a carbon atom, each of which is

optionally substituted up to 3 times in an identical or different manner by

- fluorine, chlorine, bromine, phenyl or by straight-chain or branched alkyl

or alkylthio each having up to 4 carbon atoms or by straight-chain or

branched alkenyl having up to 4 carbon atoms, which for its part can be

15 substituted by phenyl, and/or is substituted by pyridyl, which for its part
can be substituted by straight-chain or branched alkyl or alkoxy each.

having up to 5 carbon atoms, or

represents a radical of the formula

R\ R R .
N .
6= :@;s REPLACEMENT SHEET
L . .

15 MAY 1997 ..

20 in which

G denotes an oxygen or sulphur atom,



15 t he conpounds are liberated fromtheir salts, - 79 - and if
appropriate the stereoi soners are separated according to custonmary nethods.
6. Conpounds of the general fornmula (1) according to daim1 for use in

the control of diseases. 5 . 7. Use of conpounds. mu nmul a
(1) according to daim1 for the production of nedich ﬁ”ﬂmﬁ '@, ﬂ

Medi canent's conpri si ng conpounds of the gendial fornul a (If) accer

L denotes an oxygen or sulphur atom,

R? denotes straight-chain or branched alkyl or alkylthio each having

up to 6 carbon atoms,

R?, R* and R® are identical or different and denote hydrogen, fluorine,

S chlorine or bromine,

R' represents a radical of the formula

—G—R" ——ﬁ—R“ -—ﬁ—(Cl'*z)r"O—R“
S , NR*® , o)

R® NO,
or |
- REPLACEMENT SHEET

15 MAY 1997

in which

10 ; R* denotes straight-chain or branched alkyl having up to 5-carbon
' atoms, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl
or a group of the formula -NR*R*,

in which

R® and R* are identical or different and

15 ¢ note hydrogen, methyl or ethyl,

R* denotes hydrogen, cyano, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl or straight-chain or branched alkyl having up



Claimal.

R R R REPLACEMENT SHEET
"7 15 MAY 1997
to S carbon atoms,
R® denotes hydrogen, straight-chain or branched alkyl having up to

5 carbon atoms, phenyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or a group of the formula -NR*RY,

) in which

R*® and R* have the meaning of R*® and R* given above and

are identical to or different from this,

h denotes a number 1, 2, 3 or 4,
R denotes hydrogen, straight-chain or branched alkyl having up to
10 4 carbon atoms or benzyl,

R* and R* are identical or different and
denote hydrogen or straight-chain or branched alkyl having up to
4 carbon atoms,

-or

15 R' represents cyano or thienyl, oxazolyl, thiazolyl, isoxazolyl or pyrazolyl,
each of which is optionally substituted, also via an N function, up to
2 times in an identical or different manner by benzyl, fluorine, chlorine,
bromine or by straight-chain or branched alkyl having up to 3 carbon
atoms,

20 and their stereoisomers, stereoisomer mixt s and salts.

3. Compounds of the general formula (I} according to Claim 1,



10

15

-73 -

L

A represents quinolyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, pryidyl,

pyridazyl or thienyl, each bonded via a carbon atom, each of which is
optionally substituted up to 2 times in an identical or different manner by
fluorine, chlorine, bromine, phenyl, by straight-chain or branched alkyl or
alkylthio each having up to 3 carbon atoms or by straight-chain or
branched alkenyl having up to 3 carbon atoms, which for its part can be
substituted by phenyl, and/or is substituted by pyridyl, which for its part
can be substituted by straight-chain or branched alkyl or alkoxy each
having up to 4 carbon atoms, or

represents a radical of the formula

R® s
R
| R"
N
. : . REPLACEMENT SHEET
t 15 MAY 1997

in which

G denotes an oxygen or sulpﬁur atom,

L denotes an oxygen or sulphur atom,

RS denotes straight-chain or branched alkyl hz;ving up to 4 carbon
atoms,

R3, R* and R? are identical or different and

denote hydrogen, fluorine, chlorine or bromine,



e

R! represents a radical of the formula

3 — RS 34
—C—R ﬁ R ——-(l.‘i—(CHz),;——O——R
S s NR™ (®)

rRX NO =
or I ’ —EPLACEMENT SHEET
R*® 15 MAY 1997

in which
5 R denotes straight-chain or branched alkyl having up to 4 carbon
atoms, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl

or a group of the formula -NR*R*,

in which

R* and R* are identical or different and denote hydrogen or
10 methyl,

R* denotes hydrogen, cyano, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, phenyl or straight-chain or branched alkyl having up.
to 4 carbon atoms,

R® denotes hydrogen, straight-chain or branched alkyl having up to
15 4 carbon atoms, phenyl, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or a group of the formula -NR¥R*,

in which

R* and R* have the meaning of R* and R* given above and
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15

LT

are identical to or different from this,
h denotes a number 1, 2, 3 or 4,

R* denotes hydrogen, straight-chain or branched alkyl having up to
3 carbon atoms or benzyl,

R and R* are identical or different and

denote hydrogen or straight-chain or branched alkyl having up to
3 carbon atoms,

or

R! represents cyano or thienyl, thiazolyl, isoxazolyl or pyrazolyl, each of
which can optionally be substituted, also via an N function, up to 2 times
in an identical or different manner by benzyl, fluorine, chlorine, bromine or
by straight-chain or branched alkyl having up to 3 carbon atoms,

and their stereoisomers, stereoisomer mixtures and salts.

Compounds of the general formula (I) according to Claim 1, selected from the
group consisting oft

REPLACEMENT SHEET

15 MAY 197
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Process for the preparation of compounds of the general formula () according

to Claim 1, characterized in that
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REPLACED
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[ ] ds of th I fi ul (H) e e
Al compounds of the general ormula RO

in which
A has the meaning indicated in Claim 1,
are reacted with compounds of the general formula (III)

R'-Y ()

REPLACEMENT SHEET |

in which

15 MAY 1997

R! has the meaning indicated in Claim 1,

and

Y, depending on R', represents hydrogen, halogen or C,-C, straight-chain or

branched alkoxy or oxyalkoxycarbonyl,
or

[B] compounds of the general formula (IV)

eet Has Been Re[:laced

T
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0

PN

N7 o vy
- \_—OSO,R”

in which

A has the meaning indicated above,

R¥ represents C,-C -alkyl,

are reacted with compounds of the general formula (V) REPLAGEMENT SHEET

NER' (V) 15 MAY 1997

in which
RY represents one of the heterocycles listed above under R,

or with ethyl dithioacetate in inert solvents, if appropriate in the presence of a
base,

and in the case of the S-oxides an oxidation is carried out according to a
customary method,

and, if appropriate, further substituents or functional groups already present are
introduced or derivatized according to customary methods,

if appropriate the compounds are converted into the salts in a known manner or

the compounds are liberated from their salts,



T

and if appropriate the stereoisomers are separated according to customary

methods.

Compounds of the general formula (I) according to Claim 1 for use in the
control of diseases.

Use of compounds of the general formula (I) according to Claim 1 for the

production of medicaments.

Medicaments comprising compounds of the general formula (I) according to
Claim 1.

REPLACEMENT SHEET

15 MAY 1997
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New substituted oxazolidinones
Abstract

.The present invention relates to new substituted oxazolidinones of the general formula

Y
o

A AN

N o) O
AN ',, NH-R'

in which the substituents have the meaning indicated in the description, processes for

their preparation and their use as medicaments, in particular as antibacterial

medicaments.

REPLACEMENT SHEET

15 MAY 1997




10

15

.1 [REPLACEMENT SHEET) .
26 JUL 1999

New substituted oxazolidinones

The present invention relates to new substituted oxazolidinones, processes for their

preparation and their use as medicaments, in particular as antibacterial medicaments.

. "l
The publications US 5 254 577, US 4 705 799, EP 311 090, EP 312 000 and C.H. Park

et al, J. Med. Chem. -15_, 1156 (1992) disclose N-aryloxazolidinones having
antibacterial  action. Additionally, 3-(nitrogen-substituted)phenyl-5-beta-
amidomethyloxazolidin-2-ones are disclosed in EP 609 905 Al.

Furthermore, oxazolidinone derivatives having a monoamine oxidase-inhibitory action
are published in EP 609 441 and EP 657 440 and those ha{'ing action as adhesion

receptor antagonists are published in EP 645 376.

Antibacterially active oxazolidinone derivatives are also described in our applications
EP 694 543, EP 693 491, EP 694 544, EP 697 412 and EP 738 726.

The present invention relates to new substituted oxazolidinones of the general formula

M

0
a A
~N 0 ')
N\ ',NH-R‘
in which

A represents a 5-membered aromatic heterocycle bonded directly via a carbon
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~

)
PN
O (I
\__-K/ NH
in which -
A has the mea:ﬁné"mdicated above,
are reacted with compounds of the general formula (1)
R-Y QI
in which
R! has the meaning indicated above,

and

Y, depending on R!, represents hydrogen, halogen or C,-C, straight-chain or branched
alkoxy or alkoxycarbonyloxy,

or

[B] compounds of the general formula (IV)

AL )L
N~ OSO,RY

(Iv)
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{A] compounds of the general formula (II)

o)
A )]\
N 0
\_~NH,

uy

o in which ¢

A has the meaning indicated in Claim 1,

are reacted with compounds of the general formula (I1I)

5 R-Y (1)
in which
R! has the meaning indicated in Claim 1,
et
. and
Y, depending on R!, represents hydrogen, halogen or C,-C, straight-chain or
10

branched alkoxy or alkoxycarbonyloxy,

or

{B] compounds of the general formuia (IV)



