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The present invention relates to 5-membered heteroaryl-oxazolidinones, to processes for
their preparation and to their use as medicaments, in particular as antibacterial
medicaments.

N-aryloxazolidinones having an antibacterial action are known from the publications
US 5 254 577, US 4 705 799, EP 311 090, US 4 801 600, US 4 921 869,
US 4 965 268, EP 312 000 and C.H. Park et al., J. Med. Chem. 35, 1156 (1992).

Oxazolidinones having actions on the central nervous system are known from the

publication EP 300 272.
‘The present invention relates to S-membered heteroaryl-oxazolidinones of the general

formula (I)

A—N~ 0 @

in which

R! represents azido or hydroxyl, or represents a group of the formula -OR?
-O-SO;R? or -NR'R?, -
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wherein

R?® denotes straight-chain or branched acyl having up to 8 carbon atoms ora =

hydroxyl-protective group,

R® denotes straight-chain or branched alkyl having up to 4 carbon atoms or
phenyl, which is optionally substituted by straight-chain or branched alkyl
having up to 4 carbon atoms,

R* and R’ are identical or different and
cycloalkyl having 3 to 6 carbon atoms, hydrogen, phenyl or siraight-chain
or branched alkyl having up to 8 carbon atoms or an amino-protective
group, '

or
R* or R’ denotes a group of the formula -CO-RS, -
wherein

R denotes cycloalkyl having 3 to 6 carbon atoms, straight-chain or
branched alkyl having up to 8 carbon atoms, phenyl or hydrogen,

represents a S-membered aromatic heterocyclic radical which has up to
3 heteroatoms from the series consisting of S, N and/or O, is directly bonded by
a carbon atom and can additionally have a fused-on benzene or naphthyl ring,
wherein the cyclic radicals are optionally substituted in each case up to 3 times
in an identical or different manner by carboxyl, halogen, cyano, mercapto,
formyl, trifluoromethyl, nitro, straight~chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl having in each case up to 6 carbon atoms or
by straight-chain or branched alkyl having up to 6 carbon atoms, which can in
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turmn be substituted by hydroxyl, by straight-chain or branched alkoxy or acyl
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having up to 5 carbon atoms or by a group of the formula -NR'R?,

wherein

R’ and R® are identical or different and
~ denote hydrogen, sualght-cham or branched alkyl having up to 4 carbon
atoms or phenyl,
ortogethermththemtrogenatomfonnas-to&mmnberedsaunated
heterocyclic radical which optionally has a further hetero atom from the
series consisting of N, S and/or O and can in turn be optionally substituted,
including on a further niirogexi atom, by straight-chain or branched alkyl or
acyl having up to 3 carbon atoms,

and/or
the cyclic radicals are optionally substituted by a group of the formula -NR”R,

wherein

R” and R® are identical or different and have the abovementioned meaning of
R’ and R® and are identical to or different from these,

and/or

the cyclic radicals are optlonally substituted by (C,-Cg)-alkenylphenyl, phenyl
or by a 5- or 6-membered saturated or unsaturated heterocyclic radical having
up to 3 hetero atoms from the series consisting of S, N and/or O, which are in
furn optionally substituted by a group of the formula -CO-NR°RY, -NR!'R?,
-NRB-§(0),-R¥, RPRI*N-SO;- or R'-S(0),-,

wherein
a denotes the number 0, 1 or 2,

R’ R RB, R and R are identical or different and

Le A 30 523 -3-
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denote hydrogen, straight-chain or branched alkyl having up to 6 carbon
atoms or phenyl,

R! and R are identical or different and have the abovementioned meaning
of R” and R® and are identical to or different from these,

R and R are identical or different and have the abovementioned meaning -
of R3 and are identical to or different from this,

and/or in tumn are optionally substituted up to twice in an identical or different
manner by carboxyl, halogen, cyano, mercapto, formyl, trifluoromethyl, nitro,
phenyl, straight-chain or branched alkoxy, alkoxycarbonyl, alkylthio or acyl
having in each case up to 6 carbon atoms or by straight-chain or branched alkyl
having up to 6 carbon atoms, which can in furn be substituted by hydroxyl, by
straight-chain or branched alkoxy or acyl having up to 5 carbon atoms or by a
group of the formula -NR®¥R”,

wherein

R8 and RY have the abovementioned meaning of R? and R® and are identical
to or different from these,

and/or
the cyclic radicals are optionally substituted by a radical of the formula

O .

wherein

—

Le A30523 ' -4- Sheet Has Been Replaced

HII\I\\ L



10

15

20

25

* This Sheet Has Been

U | (]

and salts and S-oxides thereof.

The compounds according to the invention can exist in stereoisomeric form which
either behaves as mirror images (enantionms) or do not behave as mirror images
(diastereomers). The invention relates to both the enantiomers and diastereomers and
to the particular mixtures thereof. The racemic forms, like the diastereomers, can be
separated into the stereoisomerically uniform constituents in a known manner.

Physioldgically ak:oeptable salts of the 5-membered heteroaryl-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, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,
ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,
naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric
acid, fumaric acid, maleic acid or benzoic acid.

Salts with customary bases may be mentioned as salts, such as, for example, alkali
metal salts (for example sodium or potassium salts), alkaline-carth metal salts (for
example calcium or magnesium salts) or ammonium salts derived from ammonia or -
organic amines, such as, for example, diethylamine, triethylamine,
ethyldiisopropylamine, procaine, dibenzylamine, N-methylmorpholine,
dihydroabiethylamine, 1-ephenamine or methyl-piperidine.

In the context of the invention, a heterocyclic radical under substituent A in the case
of direct bonding to the oxazolidinone skeleton represents a 5-membered aromatic ring
which can contain up to 3 oxygen, sulplmrand/ornitrogenatomsasheteroatomsand _
can additionally have a fused-on benzene or naphthyl ring. Examples which are
mentioned are: pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, oxazolyl, isothiazolyl,
isoxazolyl, furazanyl, indolyl, benzo[b]thienyl, naphtho[2,3-b]thienyl, benzo[b]thiazolyl,
benzo[b)furanyl or benzo{blimidazolyl. Pyrrolyl, imidazolyl, furyl, thienyl, isothiazolyl,
thiazolyl, isoxazolyl, furazanyl, oxazolyl, benzo[b]thienyl, benzo[b]imidazolyl and

Le A 30 523 . -5-
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In the further field of substitution, a heterocyclic radical also represents a 5- to
6-membered, saturated or unsaturated ring which can contain up to 3 oxygen, sulphur

and/or nitrogen atoms as heteroatoms. Preferred rings which are mentioned are: thienyl,

furyl, pyrrolyl, pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl,
imidazolyl, pyrrolidinyl, piperidinyl or piperazinyl.

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

Hydroxyl-protective group in the context of the abovementioned definition in general
represents a protective group from the series consisting of: trimethylsilyl,
triisopropylsilyl, tert-butyldimethylsilyl, 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 present invention are the customary
amino-protective groups used in peptide chemistry.

These include, preferably: benzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl,
allyloxycarbonyl, phthaloyl, 2,2,2-trichloroethoxycarbonyl, fluoroenyl-9-
methoxycarbonyl, formyl, acetyl, 2-chloroacetyl, 2,2,2-trifluoroacetyl,
2,2 2-trichloroacetyl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl,
phthélimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl, 2,4-dinitrobenzyl, 4-
nitrophenyl, 4-methoxyphenyl or triphenylmethyl.

Le A30523 : -6-
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Preferred compounds are those of the general fonnula"'(ﬁ : “"lI" IIIIH ml II
in which

R!'  represents azido or hydroxyl, or represents a group of the formula -OR?
~OSO,R3 or -NR*R’,

5 wherein

R? denotes straight-chain or branched acyl having up to 6 carbon atoms or
benzyl,

R® denotes straight-chain or branched alkyl having up to 3 carbon atoms,
phenyl or tolyl,

10 . R*and R’ are identical or different and

denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-
chain or branched alkyl having up to 6 carbon atoms, tert-butoxycarbonyl
or benzyloxycarbonyl,

15 R* or R® denotes a group of the formula -CO-R®,
wherein

RS denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
straight-chain or branched alkyl having up to 6 carbon atoms,
phenyl or hydrogen,

200 A represents pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, oxazolyl, isothiazolyl,
isoxazolyl or furazanyl bonded directly by a carbon atom, or represents indolyl,
benzo[b]thienyl, naphtho[2,3-b]thienyl, benzo[b]thiazolyl, benzo[bJimidazolyl or

Igéggggg -7
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benzofb]furanyl also bonded directly via a carbofi atom of the 5-membered ring,
wherein the cyclic radicals are optionally substituted in each case up to 3 times
in an identical or different manner by carboxyl, fluorine, chlorine, bromine,”
iodine, cyano, mercapto, trifluoromethyl, formyl, nitro, straight-chain or
branched alkoxy, alkoxycarbonyl, alkylthio or acyl having in each case up to 4
carbon atoms or by straight-chain or branched alkyl having up to 4 carbon
atoms, which can in tum optionally be substituted by hydroxyl, by straight-
chamorbranchedalkoxyoracylhavmgupto4carbonatomsorbyagroupof
the formula -NRR?,

wherein

R’ and R® are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 3 carbon
atoms or phenyl,
or together with the nitrogen atom form a morpholinyl, pyrrolidinyl,
piperazinyl or piperidyl ring which are optionally substituted, including via
the free N function, by methyl, ethyl or acetyl,

and/or the cyclic radicals are optionally substituted by a group of the formula
-NR"R?,

wherein

R” and R¥ have the abovementioned meaning of R’ and R® and are identical
to or different from these,

and/or

the cyclic radicals are optionally substituted by (C;-C,)-alkenylphenyl, phenyl,
pyridyl or thienyl, which in tum are optionally substituted by a group of the
formula -CO-NR°R!?, -NR'R", -NR3-SO,-R*, R*R!N-SO,~ or R"’-S(0),-,

wherein

Le A 30 523 ' -8- Has Been Re, laced

T i



10

15

20

_ ik Th1s Sheet Has Been Reﬁlaced R

a  denotes the number 0,1o0r2, I IIIlI

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

R" and R" are identical or different and have the abovementioned meaning .
of R” and R® and are identical to or different from these,

R and R" are identical or different and have the abovementioned meaning
- of R® and are identical to or different from this,

and/or in turn are optionally substituted up to twice in an identical or different
manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, mercapto,

trifluoromethyl, formyl, nitro, phenyl, straight-chain or branched alkoxy,

alkoxycarbonyl, alkylthio or acyl having in each case up to 4 carbon atoms or
by straight-chain or branched alkyl having up to 4 carbon atoms, which can in
turn be optionally substituted by hydroxyl, by straight-chain or branched alkoxy
or acyl having up to 4 carbon atoms or by a group of the formula -NR'*RY,

wherein

R'® and R have the abovementioned meaning of R” and R® and are identical
to or different from these,

and/or
the cyclic radicals are optionally substituted by a radical of the formula

o)

Le A 30523 -9-
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n denotes the number 0, 1 or 2,
and salts and S-oxides thereof.

Particularly preferred compounds are those of the general formula (I),

5 in which.

R!  represents azido or hydroxyl, or represents a group of the formula -OR?
-OSO,R? or -NR'R?,

wherein
R? denotes straight-chain or branched acyl having up to 6 carbon atoms,
10 R® denotes methyl, ethyl, phenyl or tolyl,
R* and R’ are identical or different and
denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-
chain or branched alkyl having up to 5 carbon atoms,
or
15 R* or R’ denotes a group of the formula -CO-R®,

wherein

R®  denotes cyclopropyl, cyclopentyl, cyclohexyl or straight-chain or
branched alky] having up to 4 carbon atoms, hydrogen or phenyl,

Le A30523 -10-
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represents pyn'olyl, imidazolyl, furyl, ﬂuenyl, thiazolyl, 1sotlnazolyl 1soxazolyl,
furazanyl or oxazolyl bonded directly via a carbon atom, or represents indolyl,
benzo[blthienyl, benzo[bJimidazolyl, benzo[b}furanyl or benzofb]thiazolyl
likewise bonded directly via a carbon atom of the 5-membered ring, wherein the
cyclic radicals are optionally substituted in each case up to twice in an identical
or different manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano,
formyl, trifluoromethyl, nitro, straight-chain or branched alkoxy, alkoxycarbonyl
oracylhavinginwchcaseupto4cafbonaton1sorbysh'aig11t-chainor
branched alkyl having up to 4 carbon atoms, which can in turn be optionally
substituted by hydroxyl, by straight-chain or branched alkoxy or acyl having up
to 4 carbon atoms or by a group of the formula -NR'R,

wherein

R’ and R? are identical or different and denote hydrogen or methyl,
or together with the nitrogen atom form a morpholinyl, pyrrolidinyl,
piperazinyl or piperidyl ring, which are optionally substituted, including
via the free N function, by methyl, ethyl or acetyl,

and/or are optionally substituted by a group of the formula -NRR?,
wherein

R” and R¥ have the abovementioned meaning of R7 and R® and are identical to
or different from these,

and/or

the cyclic radicals are optionally substituted by 2-phenylvinyl, phenyl, pyridyl
or thienyl, which are in tumn optionally substituted by a group of the formula
-CO-NR’R® or -NR'RY,

wherein
een Replaced
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R’ and R™ are identical or different and denote hydrogefi ot fimmsys,

R!! and R are identical or different and have the abovementioned meaning of
R” and R® and are identical to or different from these,

and/or are in turn optionally substituted up to twice in an identical or different
manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, formyl,
trifluoromethyl, nitro, phenyl, straight-chain or branched alkoxy, alkoxycarbonyl
or acyl having in each case up to 4 carbon atoms or by straight-chain or
branched alkyl having up to 4 carbon atoms, which can in tum be optionally
substituted by hydroxyl, by straight-chain or branched alkoxy or acyl having up
to 4 carbon atoms or by a group of the formula -NR"R",

wherein

R'® and R* have the abovementioned meaning of R and R® and are identical to
or different from these,

and/or
the cyclic radicals are optionally substituted by a radical of the formula

o)

wherein

n denotes the number 0, 1 or 2,

Thls Sheet Has Been RT
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Processes have furthermore been found for the preparation of the compounds of the
general formula (I) according to the invention, characterized in that

[A] compounds of the general formulae (II) or (III)
AN=C=O0 (I or A-CON, (I)
in which
A has the abovementioned meanings,
are reacted with lithium bromide/(C,H), P(Q) and epoxides of the general formula (IV) |
] .
AN ®
in which
D represents C,-Cs-acyloxy,
in inert solvents, if WMm in the presence of a base,

and in the case where R! = OH, the hydroxy! function is liberated by a typical ester
hydrolysis or by a typical transesterification,

[Bl compounds of the general formula (V)

A-NH-CO,-L (V)
—;_‘__'_‘._’____,___._

heet Has Been Replaced
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A has the abovementioned meaning

and |

L represents a typical protective group, preferably benzyl,

are reacted 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 (IV),

or

[C] in the case where R! = OH, compounds of the- general formula (III) are first
converted, by splitting off nitrogen in alcohols, into the compounds of the
general formula (Va)

A-NH-CO,-T (Va)

in which

A has the abovementioned meaning

and

T represents straight-chain-or branched C,-Cc-alkyl, preferably n-butyl,

and in a second step these coimpounds are reacted as described under [A] in inert

solvents and in the presence of a base, preferably lithium-N-alkyl- or

N-silylalkylamides or n-butyllithium, and epoxides of the general formula (IV),

or

Le A30523 -14 -
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[D] compounds of the general formula (VI) .I This Sheet Has

R

e

in which
A has the abovementioned meaning,
either are reacted directly with acids and diethyl carbonate,

or first, by reaction of the compounds of the general formula (VI) with acids, the
compounds of the general formula (VII)

OH
)\/OH (VID
A-NH-CH; )
in which
A has the abovementioned meaning

are prepared

and are then cyclized in the presence of an auxiliary in inert solvents,



10

[E] compounds of the general formula (fa) s St ts Been RT

l IIIIIH lll!il i Ill

A—N" o (Ia)

in which
A has the abovementioned meaning,
are first converted, by reaction with (C,-C,)-alkyl- or phenylisulphonyl chlorides in inert

solvents and in the presence of a base, into the corresponding compounds of the
general formula (Ib)

! _
A——-t?l)\o (Ib)

L-—l\/ OSO,R’®

in which
A and R3 have the abovementioned meaning,

and the azides of the general formula (Ic)
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A—N~ "o (o)
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in which
A has the abovementioned meaning,
are then prepared with sodium azide in inert solvents,

in a further step these are converted, by reaction with (C,-C,-O);-P or PPh,, preferably
(CH;0),P, in inert solvents and with acids, into the amines of the general formula (Id)

A—N~ 0 (Id)

in which
A has the abovementioned meaning,

and, by reaction with acetic anhydride or other acylating agents of the general formula
(VI

R®.CO-R® . (VII)
in which
R® has the abovementioned meaning

LeA3053 : -17-
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R®  represents halogen, preferably chlorine, or represents the radical -O-CO-RS,

in inert solvents, the compounds of the general formfula (Ie)
A—N" Y0 (e

5  in which
A and RS have the abovementioned meaning,

are prepared,

[F]  compounds of the general formula (Ie) are converted, by halogenation, if

10 appropriate in the presence of a silver catalyst, into the compounds of the
general formula (If)
O
Y—A—N/U\O (I
NH-CO-R®
in which

LeA30523 _18-
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and

A and RS have the abovementioned meaning,

- or

[G] - compounds of the general formula (If) are reacted with compounds of the
general formula (IX)

AR (0
in which

A'  represents one of the optionally substituted monocyclic heterocyclic radicals
listed above under A, phenyl or (C,-Cy)-alkenylphenyl

and

R?  represents the boronic acid radical -B(OH),, or
represents an organotin radical of the formula -SnRZRZR%,

wherein

RZ, R® and R* are identical or different and denote C;-C,-alkyl,
in inert solvents and in the presence of a palladium catalyst,
and in the case of the S-oxides, an oxidation is carried out,

and in the case where R, R’, R’, R, R", R% RY R", R R"® and R® # H, an
alkylation is carried out by customary methods,

LeA3053 -19-



and if appropriate further substituents or functional groups which are already present
are introduced or, respectively, derivatized by ciistomary methods, such as, for
example, redox reactions, substitution reactions and/or hydrolyses or incdrporation and
removal of protective groups.

5  The processes according to the invention can be illustrated by way of example by the
following equations:

[Al

L\/o\n/(cm),-crl,

0
xylene, reflux

052003.

/s o) MeOH /S o)
AL W A
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(Al Br
A\ Ns
S (o}
LiBr, BugP=0

0
/—3\,0 (CH,),CH,
T

xylene, reflux

v
Br
_ o]
N\ \ /(
S \\40/

l CH 3OH

Br
O
A\ . N/l(
S (o]
o

7]/(CH2)2-CH

-
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[B]

N,
Br S N3 2

reflux
1. n-BuLi/ THF
o .
O
3. NH,CI
Le A30523

| This Sheet Has Been Reilace

L

1. LiN[Si(CH3)4lo

THF
0
2 Q\/om/\/
3NHet O

L

Br =S \—&—
OH
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Ql NH OH carbonyidiimidazole, CHoCly
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or
OH (EtO)>CO, reflux

OH
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N

\\k,oso CH,

e
o
Sod,
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NH, x HCI

@35_1

Sheet Has Been Replaced

N

CISOoCH3, NEty, CHoCly
0-5°C

>
(95%)

NaN3, DMF, 70°C

-
»

(95%)

(MeO)3P, 1,2-DME, 90°C
6N HCI, 90°C

>
(85%)

AcCl, THF

EtsN, -5°C
(83%)
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(6]

QNJZ

S

l B(OH), , [Ph3P]4Pd THF, refiux

OHC
7 o) |
S ‘W /( -
O
\\Q/Nlﬁrc,*s NaBH,, MeOH, O°C

0O (69%)

5

HO-CH,
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Suitable solvents are, in dependence on the individual process steps, the customary
solvents which do not change under the reaction conditions. These include, preferably,
alcohols, such as methinol, ethanol, propanol or isoptopanol, or ethers, such as diethyl
ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or tert-butyl
methyl ether, or ketones, such as acefone or butanone, or amides, such as
dimethylformamide or hexamethyl-phosphoric acid triamide, or hydrocarbons, such as
hexane, benzene, dichlorobenzene, xylene or toluene, or dimethyl sulphoxide,.
acetonitrile, ethyl acetate or halogenated hydrocarbons, 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 are, in dependence on the individual process steps, the customary
inorganic or organic bases. These include, preferably, alkali metal hydroxides, such as,
for example, sodium hydroxide or potassium hydroxide, or alkali metal carbonates,
such as sodium carbonate or potassium carbonate, or alkali metal alcoholates, such as,
for example, sodium methanolate or potassium methanolate or sodium ethanolate or
potassium ethanolate, 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-(bis)triphenylsilylamide, or lithium alkyls, such as n-butyllithium.

The base is employed in an amount of 1 mol to 10 mol but preferably 1 mol to 3 mol,
per mole of the compounds of the general formulae (IT), (II1), IV) and (Va).

All the reactions are in general carried out under normal, increased or reduced pressure
(for example 0.5 to 5 bar). The reactions are in general carried out under normal
pressure.

Process [A] is preferably carried out in Xylene or dichlorobenzene, if appropriate in.the
presence of triethylamine, under reflux.

The base-catalysed transesterification is camied out with one of the abovementioned
alcohols, preferably methanol, in a temperature range from -10°C to +40°C, preferably

1e A30523 -27-
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 Suitable bases are in general sodium bicarbonate, sodium methanolate, hydrazine

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

Process [B] is carried out in one of the abovementioned ethers with lithium alkyl
compounds or lithium N-silylamides, such as, for example, n-butyllithium, lithium
diisopropylamide or lithium bis-trimethylsilylamide, preferably in tetrahydrofuran and
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 [C], the abovementioned alcohols are preferably suitable for the st step,
and tetrahydrofuran is suitable in the case of the subsequent cyclization.

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

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

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

~ 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, which are optionally
substituted by fluorine, chlorine and/or bromine, such as, for example, acetic acid,
trifluoroacetic acid, trichloroacetic acid or propionic acid, or sulphonic acids having C,-
Cs-alkyl radicals or aryl radicals, such as, for example, methanesulphonic acid,
ethanesulphonic acid, benzenesulphonic acid or toluenesulphonic acid. Hydrochloric
acid is particularly preferred.

The acid is employed in an amount of 1 mol to 10 mol, preferably 1 mol to 2 mol, per
Le A30523 -28 - |
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Suitable auxiliaries are the customary reagents, such 4 phosgene, carbonyldiimidazole
or diethyl carbonate or trichloromethyl chloroformate. Carbonyldiimidazole, diethyl
carbonate or trichloromethyl chloroformate are preferred.

Suitable solvents are the abovementioned halogenated hydrocarbons. Methylene
chloride is preferred. |

The cyclizations are in general carried out in a temperature range from -20°C to
100°C, preferably at -20°C to room temperature.

The acylation [E] is in general carried out in one of the abovementioned ethers or
halogenated hydrocarbons, preferably tetrahydrofuran or methylene chloride, in a
temperature range from -30°C to 50°C, preferably from -10°C to room temperature.

The coupling reactions [G] with the boronic acid compounds and tin aryl compounds
are likewise carried out in one of the abovementioned ethers or hydrocarbons,
preferably tetrahydrofuran or toluene, and in the presence of a palladium complex.

Suitable palladium complexes are, for examﬁle, Pd[P_(CGH5)3]4, [(C¢H;),PLPAC, or
(CH,CN),PACL,. [(C¢H;)Pl,Pd is preferred.

The reaction is carried out in a temperature range from room temperature to 150°C,
preferably at the boiling point of the particular solvent.

The reductions are in general carried out with hydrides in inert solvents or with
boranes, diboranes or their complex compounds.

The reductions are preferably carried out with hydrides, such as complex borohydrides
or aluminium hydrides, as well as boranes. Sodium borohydride, lithium borohydride,
sodium cyanoborohydride, lithium aluminium hydride, sodium bis-(2-
methoxyethoxy)aluminium hydride or borane tetrahydrofuran are particularly preferably

Le A 30 523 : -29.
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The reduction is carried out in general in a temperature range from -50°C up to the
particular boiling point of the solvent, preferably from -20°C to +90°C.

The reductions can in general be carried out by hydrogen in water or in inert organic
solvents, such as alcohols, ethers or halogenated hydrocarbons, or mixtures thereof,
with catalysts, such as Raney nickel, palladium, palladium-on-animal charcoal or
platinum, or with hydrides or boranes in inert solvents, if appropriate in the presence
of a catalyst.

The reaction is preferably carried out with hydrides, such as complex borohydrides or

. aluminium hydrides. Sodium borohydride, lithium aluminium hydride or sodium

cyanoborohydride are particularly preferably employed here.

Suitable solvents here are all the inert organic solvents which do not change under the
reaction conditions. These include, preferably, 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
hexamethylphosphoric acid triamide or dimethylformamide, or acetic acid. It is also
possible to use mixtures of the solvents mentioned.

The oxidation to give the S-oxide is in general carried out in one of the
abovementioned solvents, preferably in methylene chloride, with oxidizing agents, such
as, for example, metachloroperbenzoic acid, hydrogen peroxide or peracetic acid,
preferably with metachloroperbenzoic acid, in a temperature range from 0°C to 80°C,
preferably from 20°C to 60°C.

The hydroxyl-protective"groups are in general split off by a customary method, for
example by hydrogenolytic cleavage of the benzyl ethers in the abovementioned inert
solvents in the presence of a catalyst using hydrogen gas.

The amino-protective group is in general likewise split off by customary methods, and
LeA30523 -30-
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in particular, preferably, Boc is split off with hydrochionic acm‘lrrmmmj is

split off with piperidine and Z is split off with HBr/HOACc or by hydrogenolysis.

The other derivatization reactions mentioned above are in general carried out by the

methods published in Compendium of Organic Synthetic Methods, T.T. Harrison and
S. Harrison, Wiley Interscience.

Redox reactions, reductive amination, transesterification and the halogenation of methyl
groups with N-bromosuccinimide (NBS) or N-chlorosuccinimide (NCS) are mentioned
as preferred and are explained by way of example below.

Suitable solvents for the alkylation are the customary organic solvents which do not
change under the reaction conditions. These include, preferably, ethers, such as diethyl
ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or hydrocarbons, such as
benzene, toluene, xylene, hexane, cyclohexane or petroleum ﬁ'actions,_ or halogenated
hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride,
dichloroethylene, trichloroethylene or chlorobenzene, or ethyl acetate, or triethylamine,
pyridine, dimethyl sulphoxide, dimethylformamide, acetonitrile, acetone or
nitromethane. It is also possible to use mixtures of the solvents mentioned. Methylene
chloride, dimethyl sulphoxide and dimethylformamide are preferred.

The alkylation is carried out in the abovementioned solvents at temperatures of 0°C to
+150°C, preferably at room temperatures up to +100°C, under normal pressure.

The amidation and the sulphoamidation are in general carried out in inert solvents in
the presence of a base and of a dehydrating agent.

Suitable solvents here are inert organic solvents which do not change under the reaction
conditions. These include halogenated hydrocarbons, such as methylene chloride,
chloroform, carbon tetrachloride, 1,2-dichloroethane, trichloroethane, tetrachloroethane,
1,2-dichloroethane or trichloroethylene, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane or petroleum fractions, nitromethane, dimethylformamide,
acetonitrile or tetrahydrofuran. It is also possible to employ mixmrcs of the solvents.

LeA30S3 31
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Methylene chloride and tetrahydrofuran are particularly preferred.

Suitable bases for the amidation and the sulphoamidation are the customary basic
compounds. These include, preferably, alkali metal and alkaline-earth metal hydroxides,
such as lithium hydroxide, sodium hydroxide, potassium hydroxide or barium
hydroxide, alkali metal hydrides, such as sodium hydride, alkali metal carbonates or
alkaline-carth metal carbonates, such as sodium carbonate or potassium ca:’oonatc, or
alkali metal alcoholates, such as, for example, sodium methanolate or ethanolate,
potassium methanolate or ethanolate or potassium tert-butylate, or organic amines, such
as benzyltrimethylammonium hydroxide, tetrabutylammonium hydroxide, pyridine,
triethylamine or N-methylpiperidine.

The amidation and the sulphoamidation are in general carried out in a temperature
range from 0°C to 150°C, preferably at 25°C to 40°C.

The amidation and the sulphoamidation are in general camried out under normal
pressure. However, it is also possible to carry out the process under reduced pressure
or under increased pressure (for example in a range from 0.5 to 5 bar).

In carrying out the amidation and the sulphoamidation,. tlie 'base is in general employed
in an amount of 1 to 3 mol, prefetably 1 to 1.5 mol, per mol of the particular
carboxylic acid.

Suitable dehydrating reagents are carbodiimides, such as, for example,
diisopropylcarbodiimide, dicyclohexylcarbodiimide or N-(3-dimethylaminopropyl)-
N'-ethylcarbodiimide hydrochloride, or carbonyl compounds, such as
carbonyldiimidazole, or 1,2-oxazolium compounds, such as
2-ethyl-5-phenyl-1,2-oxazolium-3-sulphonate, or propanephosphoric acid anhydride or
isobutyl chloroformate or  benzotriazolyloxy-tris-(dimethylamino)phosphonium
hexafluorophosphate or phosphonic acid diphenyl ester amide or methanesulphonyl
chloride, if appropriate in the presence of bases, such as triethylamine or
N-ethylmorpholine or N-methylpiperidine or 4-dimethylaminopyridine.

-
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Suitable bases for the hydrolysis are the customary inorganic bases. These include,
preferably, alkali metal hydroxides or alkaline-earth metal hydroxides, such as, for
example, sodium hydroxide, potassium hydroxide of barium hydroxide, or alkali metal
carbonates, such as sodium carbonate or potassium carbonate or sodium bicarbonate.
Sodium hydroxide or potassium hydroxide are particularly preferably employed.

Suitable solvents for the hydrolysis are water or the organic solvents customary for a
hydrolysis. These include, preferably, alcohols, such as methanol, ethanol, propanol,
isopropanol or butanol, or ethers, such as tetrahydrofiran or dioxane, -or
dimethylformamide or dimethyl sulphoxide. Alcohols, such as methanol, ethanol,
propanol or isopropanol, are particularly preferably used. It is also possible to employ
mixtures of the solvents mentioned.

The hydrolysis is in general carried out in a temperature range from 0°C to +100°C, ..
preferably from +20°C to +80°C.

The hydrolysis is in general carried out under normal pressure. However, it is also .
possible to work under reduced pressure or under increased pressure (for example from
0.5 to S bar).

In carrying out the hydrolysis, the base is in general employed in an amount of 1 to
3 mol, preferably 1 to 1.5 mol, per mole of the ester. Molar amounts of the reactants
are particularly preferably used.

The esterification is in general carried out with the corresponding alcohols in the
presence of acids, preferably sulphuric acid, in a temperature range from 0°C to
150°C, preferably from 50°C to 100°C, and at normal pressure.

The compounds of the general formulae (IV), (VIII) and (IX) are known or can be
prepared by customary methods.

The compounds of the general formula (VII) are new in most cases and can be

_ I
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The compounds of the general formula (IT) are known in some cases or are new, and
can then be prepared, for example, by reacting the corresponding amines with
trichloroethyl chloroformate in one of the abovementioned solvents, preferably xylene,
at the reflux temperature.

prepared, for example, as described above.

The compounds of the general formula (1) are known in some cases or are new, and
can then be prepared, for example, starting from the corresponding carboxylic acids, by
reaction .either 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 abovementioned bases, preferably triethylamine, at -10°C to
room temperature.

The compounds of the general formulae (V) and (Va) are known in some cases or are
new, and can be prepared either by splitting off nitrogen from the corresponding
carboxylic acid azides and reaction with the corresponding alcohols, or by reaction of
the corresponding amines with chloroformic esters, preferably benzyl chloroformate, in
one of the abovementioned solvents, preferably tetrahydrofiran or dioxane, in a
temperature range from -10°C to 200°C, preferably from 0°C to 150°C.

The .compounds of the general formula (VII) are new in most cases and can be
prepared as described above.

The compounds of the general formula (Ia) are new and can be prepared, for example,
as described under [A), [B], [D] or [E].

The compounds of the general formula (Ib), (Ic), (Id), (Ie) and (If) are new and can be
prepared as described above.

The compounds of the general formula (VI) are known in most cases or are new and
can be prepared, for example, starting from the free amines (Ia) by reaction either with
the acetonide of glyceraldehyde in methanol and in the presence of sodium

Le A30523 -34-
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acetate/sodium cyanoborohydride or of sodium boranate and methanol in a temperature
range from -20°C to +40°C, preferably from -10°C to 20°C, under normal pressure.

The halogen atom Y (compounds of the general formula (If)) is introduced in the case
of bromine and iodine either with elemental bromine or iodine or in the presence of a
silver salt, in one of the abovementioned solvents, preferably methylene chloride,
acetonitrile or chloroform, in a temperature range from -30°C to +60°C preferably
from 0°C to +30°C, and normal pressure.

Suitable silver salts are, for example, silver tefraflurooborate, silver
trifluoromethanesulphonate or silver trifluoroacetate.

The minimum inhibitory concentrations (MIC) were determined by the series dilution
method on Iso-Sensitest agar (Oxoid). A series of agar plates which contained
concentrations of the active compound which decreased by two-fold dilution in each
case was prepared for each test substance. The agar plates were inoculated with a
Multipoint inoculator (Denley). Overnight cultures of the pathogens which had been
diluted beforehand such that each inoculation point contained about 10* colony-forming
particles were used for the inoculation. The inoculated agar plates were incubated at
37°C and the germ growth was read off after about 20 hours. The MIC value (ug/ml)
indicates the lowest concentration of active compound at which no growth was
detectable with the naked eye.
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The compounds of the general formulae (I), (Ia), (Ib), (Ic), (Id), (Ie) and (If) according
to the invention have a broad antibacterial spectrum, specifically against Gram-positive
bacteria and Mycobacteria, Corynebacteria, Haemophilus influenzae and anaerobic
germs, coupled with a low toxicity. These properties enable them to be used as
chemotherapeutic active compounds in human and veterinary medicine.

The compounds according to the invention are active against a broad spectrum of
microorganisms. Gram-positive bacteria and bacteria-like microorganisms, such as
Mycoplasma, can be controlled and the diseases caused by these pathogens can be
prevented, alleviated and/or cured with the aid of the compounds.

The compounds according to the invention are particularly active against bacteria and
bacteria-like microorganisms. They are therefore particularly suitable in human and
veterinary medicine for prophylaxis and chemotherapy of local and systemic infections
caused by such pathogens.

The present invention includes pharmaceutical formulations which, in addition to non-
toxic, inert pharmaceutically suitable excipients, comprise one or more compounds
according to the invention or which consist of one or more active compounds according
to the invention, as well as processes for the preparation of these formulations.

If appropriate, the active compound or compounds can also be in microencapsulated
form in one or more of the abovementioned excipients.

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

In addition to the compounds according to the invention, the abovementioned
pharmaceutical formulations can also comprise other pharmaceutical active compounds.
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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 of about 0.5 to about 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 preferably comprises the active compound or compounds
according to the invention in amounts of about 1 to about 80, in particular 3 to
30 mg/kg of body weight.

The new compounds can be combined in the customary concentrations and
formulations together with the feed or lactamase inhibitors, for example with penicillins
which are particularly resistant to penicillinase and clavulanic acid. Such a combination
would be, for example, that with oxacillin or dicloxacillin.

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

I Methylene chloride : methanol
I Toluene : ethyl acetate
m Acetonitrile : water
v Ethyl acetate
\'/ Petroleum ether : ethyl acetate

\bbreviations:
Z Benzyloxycarbonyl
Boc tert-Butyloxycarbonyl
DMF Dimethylformamide
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Ph Phenyl

Me Methyl

THF Tetrahydrofuran

CDI Carbonyldiimidazole
DCE Dichloroethane
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Example I
4-Bromo-benzo[bjthiophene-2-carboxylic acid azide
Br

N—coN,
s

91.2 ml (708 mmol) of isobutyl chloroformate in 500 ml of acetone are slowly added
dropwise to a solution, cooled to 0°C, of 140 g (545 mmol) of 4-bromo-
benzo[b]thiophene-2-carboxylic acid [Indian J. Chem., Sect. B, 1984, p. 38-41] and
90 ml (643 mmol) of triethylamine in 1120 ml of acetone. The mixture is subsequently
stitred at 0°C for 45 min and 53.8 g (830 mmol) of sodium azide in 270 ml of water
are then slowly added dropwise. The preparation is subsequently stirred at 0°C for 1
hour and then tipped onto 5 1 of ice-water. The precipitate which has separated out is
filtered off with suction, then rinsed with water and dried in air.

Yield: 116.7 g (76%)

Example ]I
(5R)-3-[4-Bromo-benzo[b]thiophenyl]-5-butyryloxy-methyl-oxazolidin-2-one

Br

N NJOLO
S \_Q/OWO,/\/
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A solution of 3.2 g (38 mmol) of lithium bromide and 83—g
tributylphosphine oxide in 200 ml of xylene is boiled for 1 h using a water separator.
A solution of 105 g (372 mmol) of the oompound from Example I and 52 ml
(372 mmol) of R(-)-glycidyl butyrate in 300 ml of xylene is now added dropwise as
quickly as possible at the boiling point (vigorous evolution of gas). When the addition
has ended, the mixture is subsquently stirred under reflux for a further 10 min. it is
allowed to cool to room temperature and is concentrated. The crude product 1is
chromatographed over silica gel with methylene chloride.

Yield: 44.4 g (30%)
'HNMR (D-DMSO, TMS): 7.89 (d, J = 7.5 Hz, 1H); 7.58 (d, J = 7.5 Hz, IH); 7.19
(t, J=7.5 Hz, 1H); 6.88 (s, 1H); 5.47 - 5.54 (m, 1H); 4.72 (d, J = 13 Hz, 1H); 4.28 -
448 (m, 2H); 40-4.1 (m, 1H); 237 (t,J= 70Hz,2H),155(h,J 7 Hz, 2H); 0.86
(t J=Hz 3H).

MS (DCI): 398 (m", 95%), 400 (M2, 100%)

Example Il

2-Benzyloxycarbonylamino-5-bromo-thiazole

N O
/
Br[ »\NHJLQ/\CGH,,

-8

15.1 ml (106 mmol) of benzyl chloroformate are slowly added dropwise to a solution
of 25 g (96 mmol) of 2-amino-5-bromothiazole in 100 ml of dioxane and 190 ml of
saturated NaHCO; solution while cooling with ice. The mixture is subsequently stirred
overnight at room temperature, the dioxane is evaporated off in vacuo and the solid
which has precipitated out is filtered off with suction and rinsed with water and with
pdrolemn ether. The residue is purified over silica gel with methylene
chloride/methanol (50:1) as the eluent.

Yield: 17 g (58%) |

'HNMR (D-DMSO, TMS): 12.62 (s, 1H); 7.47 (s, 1H); 7.40 (m, SH); 5.23 (s, 2H).

Le A 30523
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Exaie 1 AT

2—Benzyloxycarbonyiamino—4-phenylﬂﬁazole

CeHs °
N
2/ \
S )\ NH‘lL —

The product is obtained analogously to Example Il starting from 2-amino-4-
phenylthiazole [J. Med. Chem. 26, 1158 (1983)]

'H-NMR (D,-DMSO, TMS): 12.00 (s, 1H); 7.88 (d, J =8 Hz, 2H); 7.60 (s, 1H); 7.37
(m, 8H); 5.26 (s, 2H).

Example V
6-Bromo-2-n-butyloxycarbonylamino-benzo{b]thiophene

| | O
CIp-wton
Br S .

134.4 g (451 mmol) of 6-bromo-benzo[b]thiophene-2-carboxylic acid azide (prepared
analogously to Example I) are introduced in portions into 1.6 | of boiling n-butanol
(caution, vigorous evolution of gas). When the addition has ended, the mixture is
boiled under reflux for a further 10 min and then cooled to room temperature and the
n-butanol is stripped off on a rotary evaporator. The residue is stirred in 1 1 of
petroleum ether/ether (8/2) for 1 hour and filtered off with suction.

Yield: 112 g (76%)

Melting point: 115°C

H-NMR (D¢-DMSO, TMS): 11.04 (s, 1H)§ 8.08(d,J=2Hz 1H); 7.58 (d, ] =7 Hz,

Le A 30523
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IP?; 74 (dd, J =7 Hz, J =2 Hz, 1H); 6.8 (s, 1H); 4.16 (t, J = 6.5 Hz, 2H); 1.63 (q,
J=6.5 Hz, 2H); 1.38 (h, ] = 6.5 Hz, 2H); 0.92 (t, ] = 6.5 Hz, 3H).

e
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Example 1

(5R)-3-[4-Bromo-benzo[b]-thiophenyl]-5-hydroxy-methyl-oxazolidin-2-one

Br o
@E\H*o
S \—-Q,OH

7.14 g (21.9 mmol). of caesium carbonate are added to 44.4 g (109.5 mmol) of the
compound from Example II, the mixture is dissolved in 500 ml of methanol and the
solution is stirred at room temperature overnight. The solution is concentrated and the
residue is stirred with 500 ml of petroleum ether and filtered off with suction. The
precipitate is rinsed thoroughly with water and petroleum ether and dried.

Yield: 22 g (61%) |

“Melting point: 203°C

'H-NMR (Ds-DMSO, TMS): 7.9 (d, J = 7.5 Hz, 1H); 7.55 (d, ] = 7.5 Hz, 1H); 7.17 (¢,
J=17.15 Hz, 1H); 6.7 (s, 1H); 5.33 (br, 1H); 4.83 - 4.93 (m, 1H); 4.23 (t, J =9.5 Hz,
1H); 4.0 (dd, J = 9.5 Hz, 6.5 Hz, 1H); 3.58 - 3.80 (m, 2H).

o’ = -76.7°%c = 0.9, DMSO)

Example 2
(5R)-3-(5-Bromo-2-thiazolyl)-5-hydroxymethyl-oxazolidin-2-one

O

N\ N/lLb
Br/[s>_ \_k./OH
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15.6 g (49.5 mmol) of the compound from Example IIT are suspended in 125 ml of
absolute telrahy&oﬁxran. 59.6 ml of a 1 M solution of lithium bis-trimethylsilylamide
in tetrahydrofuran are added at -78°C, and the mixtiite is warmed to 0°C for 15 min
and cooled again to -78°C. 13.9 ml (99.5 mmol) of (R)-glycidyl butyrate are then

added and the mixture is subsequently stirred for 18 h, whereupon the reaction solution

slowly comes to room temperature. The resulting precipitate is filtered off with suction,
the filtrate is diluted with methylene chloride and washed with saturated ammonium
chloride solution and the aqueous phase is washed three times with methylene choride.
The combined organic phases are dried (MgSO,) and concentrated. The resulting
residue and the product-containing precipitate obtained above are chromatographed over
silica gel with toluene/ethyl acetate (5:1 — 1:1). 1.91 g of product and 6.06 g of the
butyrate of the product are obtained. This ester is dissolved in 24 ml of methanol,
1.16 ml (24 mmol) of hydrazine hydrate are added and the mixture is stirred at room
temperature for 4 h. It is concentrated to give a further fraction of product. All the
product-containing fractions are triturated with ether and the resulting solid is filtered
off with suction and dried.

Yield: 3.07 g (23.5%)

'H-NMR (Dg-DMSO, TMS): 7.59 (s, 1H); 5.27 (t, J = 5 Hz, 1H); 4.87 (m, 1H); 4.18
(t, I =9 Hz, 1H); 3.94 (dd, ] = 9.6 Hz, 1H); 3.72 (m, 1H); 3.57 (m, 1H).

Example 3
(5R)-3-(4-Phenyl-2-thiazolyl)-5-hydroxy-methyloxazolidin-2-one

O

5{:\>_N\J—J\i, 0|;|

CH

11.6 ml of a 2.5 N n-butyllithium solution in hexane are added to 10 g (32.2 mmol) of
the compound from Example IV in 80 ml of absolute tetrahydrofuran at -78°C. The

Le A 30523
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mixture is allowed to warm to -30°C and is then cooled again to -78°C, and 4.05 ml
(29 mmol) (R)-glycidyl butyrate are added. The mixture is subsequently stirred for
18 h, whereupon the reaction solution warms to roori témperature. For working up, the
solution is diluted with methylene chloride and washed with saturated ammonium
chloride solution and the aqueous phase is extracted three times with methylene
chloride. The organic phases are combined, dried (MgSO,) and concentrated. The
residue is purified over silica gel with toluene/ethyl acetate (20:1 — 1:1) as the eluent.
Yield: 4.75 g (53.5%)

Melting point: 156°C (ether) -
'"H-NMR (D-DMSO, TMS): 7.93 (d, J = 8 Hz, 2H); 7.71 (s, 1H); 7.5 - 7.30 (m, 3H);
5.28 (t, J =5 Hz, 1H); 4.77 (m, 1H); 4.32 (t, J =9 Hz, 1H); 4.13 (dd, J = 9.6 Hz, 1H);
3.73 (m, 1H); 3.62 (m, 1H).

[0]2° = -90.2%¢c = 0.5, DMSO)

MS (ED: m/e = 276 (M"), 134 (100%)

Example 4

(5R)-3-[6-Bromo-benzo[b}-thiophenyl]-5-hydroxy-methyl-oxazolidin-2-one
O
Q¢
Br S \—&_
OH

112 g (341 mmol) of the compound from Example V are dissolved in 1 1 of THF,
10 mg of 1,10-phenanthroline hydrate are added and the mixture is cooled to -70°C.
About 136 ml of a 2.5 N n-butyllithium solution in hexane are now slowly added
dropwise until the colour changes to red. 48.9 ml (350 mmol) of (R)-glycidy! butyrate
are then added dropwise. The mixture is allowed to come to room temperature,
saturated ammonium chloride solution is added, the organic phase is separated off and
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the aqueous phase is extracted twice with ethyl acetate. The combined organic phases
are dried (Na,SO,) and concentrated. The residue is stirred in ether, filtered off with
suction and dried.
Yield: 97.4 g (87%)
Melting point: 246°C
od? = -54.2°(c = 0.9, DMSO)

H-NMR (D,-DMSO, TMS): 8.15 (d, J =2 Hz, 1H); 7.63 (d, J = 7 Hz, 1H); 7.47 (dd,
J=7Hz, J =2 Hz, 1H); 6.8 (s, 1H); 528 (br, 1H); 4.7 - 4.95 (m, 1H),419(t,J—
9.5 Hz, 1H); 3.92 (dd, J = 9.5 Hz, 6.5 Hz, 1H); 3.55 - 3.80 (m, 2H).

The compounds listed in Table 1 are prepared analogously to the instructions of
Example 4:

. ThlS Sheet Has Been Rei laced
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Table 1:

OH

Br

I/m/1.

65

130-136

-41.4°
(1.6)

wm

Udg SeH 139YS siy .




Example | A Amalogously | Yield Melting
No. to the [% of point
example theory] 11eq
sequence
7 I/1/1 70 109
N
Br S
8 Br I/11/1 60 156
! 5
' S
&
9 & I/1/1 78 164 -58.7°
" S 0.9)
10 — I/a/1 79 132 0.16 II (6:4) -51.4°
Sg\ (1.0)

usag sey 199YS SHL

paoerdayy




_Os_

Meling

Example | A Analogously | Yield
No. to the [% of point
example theory] [°Cl
sequence
11 1/1/1 80
5
o |
12 ol . IV/3 66 0.07 II (10:1)
B
s)\
13 N m/2 14 025 II (1:1)
-
Br S
14 Br |1/vi/e6 80 169-170 | 0.23 1(1:1) -53.2°
T 09

I

W,

i)

L

paoej

j
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Analogously | Yield i R; mobile phase
to the [% of point - mixture (ratio)
example theory] [°C

sequence

I/V/6 43 178-180 | 0.34 I (100:5)
I1/V/6 73 - 0.25 I1 (1:1)
1/V/6 ) 186-187 | 0.12 I (1:1)
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(5R)-3-[4-Bromo-benzo[b]thiophenyl}-5-methane-sulphonyloxymethyl-oxazolidin-2-one
Br
0
Se =0
' s \__k/

A solution of 22 g (67.3 mmol) of the compound from Example 1 and 15.5 ml
(113 mmol) of triethylamine in 250 ml of methylene chloride is cooled to -10°C, and
8 ml (107 mmol) of methanesulphonyl chlon'dé are slowly added. The mixture is
subsequently stirred at -10°C for 1 h and tipped onto ice-water. After the organic phase
has been separated off, it is extracted successively with in each case once with dilute
HC], saturated NaHCO; and H,0O. The organic phase is dried with sodium sulphate and
concentrated.

Example 18

OSO,CH,

Yield: 25 g (92%)

"H-NMR (Ds-DMSO, TMS): 7.92 (d, ] = 7.5 Hz, 1H); 7.58 (d, J = 7.5 Hz, 1H); 7.18
(t, J=17.5 Hz, 1H); 6.72 (s, 1H); 5.11 - 5.28 (m, 1H); 4.57 (d, J = 5 Hz, 2H); 4.36 (t,
J=15 Hz, 1H); 4.02 (dd, J = 15 Hz, ] = 6 Hz, 1H); 3.28 (s, 3H).

Example 19

(5R)-3-[4-Bromo-benzo[bjthiophenyl}-5-azidomethyl-oxazolindin-2-one
Br
0
@[\yn%
s \_«'
N3

A 30 52 -52-



10

15

20

1 N
25 g (62 mmol) of the compound from Example 18 are dissolved in 250 ml of DMF,
and 4.4 g (67 mmol) of sodium azide are added. THé feaction mixture thus obtained is
stirred at 70°C for 14 hours. It is allowed to cool to room temperature and is tipped
onto 2 ] of ice-water. The solid which has precipitated out is filtered off with suction,
rinsed with water and petroleum ether and dried in air.
Yield: 20.3 g (93%)
Melting point: 115°C
02° = -180.8%(DMSO ¢ = 0.5)
'H-NMR (De-DMSO, T™MS): 7.93 (d, J = 7.5 Hz, 1H); 7.58 (d, J = 7.5 Hz, 1H); 7:19
(t, J =7.5 Hz, 1H); 6.73 (s, 1H); 5.0 - 5.14 (m, 1H); 4.3 (t, J = 10 Hz, 1H); 3.97 (dd,
J=10Hz, J =6 Hz, 1H); 3.8 (d, ] = 5 Hz, 2H). '
MS (DC): 353 (M, 98%); 355 (M'2, 100%)

Example 20

(5R)-3-[4-Bromo{b}thiophenyl}-5-aminomethyloxazolidin-2-one hydrochloride
Br
X
®N 0
s \_—QL—

20 g (57 mmol) of the compound from Example 19 are dissolved in 60 ml of ethylene
glycol dimethyl ether and the solution is heated to 50°C. 8 ml (68 mmol) of trimethyl
phosphite are slowly added dropwise (evolution of gas), and when the addition has
ended the mixture is heated to 90°C and subsequently stirred at 90°C for 2 h. 10.7 mi
(65 mmol) of 6 N HCI are now added dropwise and the mixture is subsequently stirred
again at 90°C for 2 h. It is allowed to cool to room temperature and is concentrated
and the residue is stirred with hot ethanol. The mixture is allowed to cool to room
temperature and the precipitate is filtered off with suction. The precipitate is rinsed
with a little ethanol and a large quantity of petroleum ether and dried under a high

NH, x HCI

Le A30523 . -53.
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vacuum.

Yield: 15 g (73%)

Melting point: >240°C

'"H-NMR (D,-DMSO, TMS): 7.92 (d, J = 7.5 Hz, 1H); 7.56 (d, J = 7.5 Hz, 1H); 7.19
(t, J=7.5 Hz, 1H); 6.68 (s, 1H); 5.05 - 5.22 (m, 1H); 4.38 (t, J = 10 Hz, 1H),404
(dd, J =10 Hz, J = 6 Hz, 1H); 3.3 (d, ] = 6 Hz, 2H).

o® = -60.7°c = 0.9, DMSO)

Example 21

(55)-3-[4-Bromo-benzo[b]thiophenyl]-5-acetyl-aminomethyl-oxazolidin-2-one
Br
’ 0
St
S

150 ml of methylene chloride and 13.9 ml (103 mmol) of triethylamine are added to
15 g (41 mmol) of the compound from Example 20. The reaction solution thus
obtained is cooled to 0°C, while stirring, and 3.9 ml (57 mmol) of triethylamine are
slowly added. The reaction solution thus obtained is cooled to 0°C, while stirring, and
3.9 ml (57 mmol) of acetyl chloride are slowly added. The mixture is subsequently
stirred at 0°C for 2 h and diluted with 200 ml of water and 150 ml of methylene
chloride. The organic phase is separated off, the aqueous phase is rinsed once with
methylene chloride and the combined organic phases are dried with sodium sulphate.
The mixture is concentrated and the residue is stirred with 200 ml of ether and filtered
off with suction. |
Yield: 12.2 g (83% of theory)

Melting point: 177°C

'HNMR (DDMSO, TMS): 8.28 (¢, J = 6.3 Hz, 1H); 7.92 (d, ] = 7.5 Hz, 1H); 7.58
(d, 7 =175 Hz, 1H); 7.19 (t, J = 7.5 Hz, 1H); 6.68 (s, 1H); 4.83 - 4.96 (m, 1H); 4.29

NH-CO-CH,

Le A 30 523 -54 -



— |

(t, J=9.5Hz, 1H); 3.9 (dd, J = 9.5 Hz, ] = 6 Hz, 1H); 3.43 - 3.52 (m, 2H); 1.87
(s, 3H). '
MS (DCI): 370 (M'-1, 40%)

The compounds listed in Table 2 are prepared analogously to the instructions of
Examples 18-21:

. This Sheet Has Been Reﬂlaced




Table 2:

T T

22 Br 50 220 -39.2° (1.3)
- =
S decom-
position
23
-
Br S
24 48 202 +32.7° (0.7)
\
s
!
Br
25 75 165 -12.2° (1.1)
3
Br S

Le A30523

- 56 -
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Ex. a,? in DMSO
No. [%of point | (c=) Example
theory] ra
26 Br 89 148 -34.2° (1.4) 8
5
s
27 70 117 -26.7° (0.9) 9
0
s
28 — 94 125 -31.8° (1.5) 10
2
29 C,H, 86 168 -55.8° (0.6) 3
N
!\
s)\
5 30 N 83 165 -146°C007) |2
[/ »\
Br S
31 cl 86 - 12
[/ \
_ s)\
32 N 43 190-192 13
>
Br S
] . R lac
- 57 - This Sheet Has BES o

il
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Melting | o in DMSO
point | (c=)

180 -2943

182 +39.4° (0.57)

35 _ 48 210 -45.10 (1.0)
N
O3 |
3 o
o] position)
36

8 109-110
-
o

This Sheet Has Been qulaced
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(5S)-3-[2-(5-Bromothiophenyl)]-5-acetylaminometliyl-oxazolidin-2-one

Example 37

0O
A
S \——k/NHw/CHs

o

5.6 g (23.4 mmol) -of the compound from Example 28 are dissolved in 65 ml of
chloroform and 45 ml of acetonitrile and the solution is cooled to 0°C. A solution of
0.6 ml of bromine in 5 ml of chloroform is now slowly added dropwise and the
mixture is allowed to come to room temperature overnight, while stirring. The mixture
is concentrated, the residue is taken up in 200 ml of methylene chloride and the
mixture is washed in each case once with dilute thiosulphate solution and water. The
organic phase is dried with sodium sulphate and concentrated and the residue is
chromatographed over silica gel with petroleum ether:ethyl acetate 1:1

Yield: 4.82 g (65%)

'H-NMR (D,-DMSO, TMS): 8.24 (t, ] = 6.5 Hz, 1H); 7.05 (d, J = 5 Hz, 1H); 6.34 (d,
J=5Hz 1H); 4.78 - 4.92 (m, 1H); 4.1 (t, J=8 Hz, 1H); 3.7(dd,J=9Hz, J=7Hz,
1H); 3.4 - 3.48 (m, 2H); 1.8 (s, 3H).

Example 38

(5S)-3-[2-(5-1odthiophenyl)]-5-acetylaminomethyl-oxazolidin-2-one
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' 0
e
\—k/NHT,/CHa
0 .

5 g (21 mmol) of the compound from Example 28 are dissolved in 60 ml of
chloroform and 40 ml of acetonitrile, and 6.2 g (28 mmol) of silver trifluoroacetate are
added. 5.6 g (22 mmol) of iodine are now added in portions and the mixture is
subsequently stirred at room temperature for 48 h. The mixture is concentrated, the
residue is taken up in methylene chloride and the mixture is washed in each case once
with dilute sodium thiosulphate solution and water. The organic phase is dried with
sodium sulphate and concentrated and the residue is chromatographed over silica gel
with ethy] acetate:petroleum ether 3:7.
Yield: 5.7 g (75%)
Melting point: >120°C after decomposition
‘H-NMR (D,-DMSO, TMS): 8.25 (br, 1H); 7.14 (d, Y =5 Hz, 1H); 6.26 (d, I =5 Hz,
1H); 4.7 - 4.9 (m, 1H); 4.08 (t, J=9 Hz, 1H); 3.68 (dd, J =9 Hz, J =6 Hz, 1H); 3.38
- 3.5 (m, 2H); 1.8 (s, 3H).
MS (DCI): 367 (M™+1, 100%).

Example 39

(5S)-3-{2[5-(4-Methylphenyl)]thiophenyl}-5-acetyl-aminomethyl-oxazolidin-2-one

A30523 - 60 -
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510 mg (1.6 mmol) of the compound from Example 25 and 286 mg (2.1 mmol) of 4-
methylphenylboronic acid are dissolved in 10 ml of toluene, and 55 mg (0.048 mmol)
of PAd(P(C4H;);), are added. The solution thus obtained is boiled under reflux for 1 hour
and 2.2 ml of 2 M Na,CO; are then added. The mixture is now boiled under reflux for
16 h, cooled to room temperature and concentrated and the residue is chromatographed
over silica gel (petroleum ether/ethyl acetate 2:8).
Yield: 240 mg (45%)
Melting point: 215°C with decomposition
o3’ +6.4°(DMSO, ¢ = 0.96)
MS (DCI): 331 (M'+1, 100%)
"H-NMR (DCI): 8.27 (t, J =7 Hz, 1H); 7.48 (d, J =8 Hz, 2H); 7.22 (d, ] = 5 Hz, 1H);
7.18 (d, J = 8 Hz, 2H); 6.5 (d, J = 5 Hz, 1H); 4.77 - 4.90 (m, 1H); 4.14 (t, J =9 Hz,
1H); 3.74 (dd, J=9 Hz, J =6 Hz, 1H); 3.4 - 3.5 (m, 2H); 2.3 (5, 3H); 1.83 (s, 3H).

Example 40

(5S)-3-{2-[5-(2-Formylphenyl)]thiophenyl }-5-acetylamino-methyl-oxazolidin-2-one

CHO o)
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510 mg (1.6 mmol) of the compound from Example 25 and 315 mg (2.1 mmol) of 2-
formyl-phenylboronic acid (J. Org. Chem. 57 (3), 1992, pages 1015-18) are dissolved
in 10 ml of THF, 55 mg (0.048 mmol) of Pd(P(C¢H,);), are added and the mixture is
boiled under reflux for 1 h. 2.2 ml of 2 M Na,CO; solution are added, the mixture is
boiled under reflux for 16 h, cooled to room temperamre and concentrated and the
residue is chromatographed over silica gel (petroleum ether/ethyl acetate 4:6).

Yield: 434 mg (79%)

Melting point: 151°C

02’ = -6.3°(DMSO, ¢ = 0.98)

MS (DCI): 345 (M™+1, 30%)

H-NMR (Ds-DMSO, TMS): 10.1 (s, 1H); 8.29 (t, J = 7 Hz, 1H); 7.88 - 7,93 (m, 1H);
7.7-7.78 (m, 1H); 7.5 - 7.63 (m, 1H); 7.08 (d, J =4 Hz, 1H); 6.67 (d, J =4 Hz, 1H);
4.7 - 495 (m, 1H); 4.19 (t, I =9 Hz, 1H); 3.8 (dd, J =9 Hz, J =6 Hz, 1H); 348 (t,
J=6Hz 2H); 1.87 (5, 3H).

Example 41

(5S)-3-[5-(2-Formyl-3-thienyl)—2-thiazolyl]-5-acetylamindmethyloxazol_idin—5-one

CHO O

510 mg (1.6 mmol) of the compound from Example 25 and 320 mg (2.1 mmol) of 4~
(2-formyD)thiopheneboronic acid are dissolved in 10 ml of THF, 55 mg (0.048 mmol)

‘of Pd(PPh;), are added and the mixture is boiled under reflux for 1 h. 2.2 ml of

‘ This Sheet Has Been Reﬂ
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2 M Na,CO; solution are added, the mixture is boiled under reflux for 16 h, cooled to
room temperature and filtered and the residue is washed with water, THF and ether and
dried.
Yield: 270 mg (48%)
o’ = -4.3°%(DMSO0, ¢ = 1.0)
Melting point: >205°C with decomposition
MS DCI): 351 M+, 19%)
H-NMR (D-DMSO, TMS): 9.95 (s, 1H); 8.34 (s, 1H); 8.28 (t, =7 Hz, 1H); 8.17 (s

| 1H); 7.30 (4, J = 4 Hz, 1H); 6.53 (d, J =4 Hz, 1H); 4.7 - 495 (m, 1H); 4.15 (¢ J =

9 Hz, 1H); 3.77 (dd, =9 Hz, J = 6 Hz, 1H); 348 (t, J = 6 Hz, 2H); 1.85 (s, 3H).

The compounds listed in Table 3 are prepared analogously to the instructions of
Examples 39-41:

Rep laced

i
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Table 3:
Ji§
A—N
(8]
E A
No.
2 43 191 +53° (0.9)
/ \
S
43 OHC 84 >170 with +7.2° (0.9)
7K\ decomposition
s
“ = 66 229 with 26° (1)
OHC s decomposition
45 & 7 230 with .
O O s decomposition
46 o ) 47 201 with +18.8° (1)
/ s decomposition
H,C




Prepared from | Yield Mefiiig poliit | o (DMSO)
Example No. | (% of e (c=)
theory)
25 70 217 with +2.8° (L.1)
decomposition
25 40 211 with +14.7° (1)
decomposition
9 He O 25 67 211 with AN )]
decomposition
i/ \
S
” ON 25 30 >270 R Xl (V)
7\
S .
51 25 77 222 after +5.7° (1)
E { \ decomposition
S
5 25 49 241 +12.3° (0.9)
o 7\
S
53 2 47 228 +6.2° (1.0)
. !\
S
Cl
—_—
! This Sheet Has Been Replaced
LA oo A



o, (DMSO)
=)
+322° (0.9)
+7.5° (1.0)
56 = 51 208 +10.1° (L.1)
S
HCIx H,N
57 7 S 45 203 477 Q)
)L~
58 ; s 64 217 487°(12)
HaC-@-Q\
59 OHC 86 155163 with | -39.8° (L1)
/ S decomposition
Z
60 S 53 175 47.6° (09)
ouc——@*C)\ '
61 o 7 s 45 168 -44.5° (09)
}—@“‘Q\
HC
62 CH,0C 59 209 with -55.2° (0.9)
7 8 decomposition
Y/
. — |
Le A 30523 - 66 -
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;" (DMSO)
=)

-47.3° (L.1)

64 HCI X HN 26 18 194 with
/i S decomposition
&
65 s \ 26 62 140 2137 0.7
H,c«@*@\
66 21 57 188

67 (l;g-{3 2 58 189 ©6° (09)
2
|
~
~d
| N
A s
3 This Sheet Has Been Replaced
S < T




o, (DMS0)

O c=)
107 -63.5° (1.0)
116 8L4°(0.7)
o CHO 21 3 118 75.5° 06)
Le A 30523 -68 -




Bx.
No.
“ 231 “74.4° (0.9)
21
7 (o] CH,
g%
S
63 198 63.5° (1.0)
21
73 ||= |
g%
S
0.
21 47 109 -62.8° (0.8)
3 ~ l NH,
~
~ | N
X S
_—

- 69 -
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c=)
64.2° (0.7
S
g8
S
75 s 26 85 144
/
CHO
76 s 25 51 195 with -60° (0.
(o} /A /4 P ’ i o9
s decomposition
CH,
77 /[- N 30 76 165 0.9 (0.7)
\!
| cHe S)\
78 HC N 30 7 230 -68.6 (0.6)
{
-~
o)
7 ; N 30 98 210 -76.6 (0.6)
ouc_‘@-(; »\
80 30 1 205 ~78.4° (0.
“ ) ; B\ 8 0 78.4° (0.6)
OHC™ N g s

-70 -
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Meiting point
O

ap” (DMSO)
=)

198 with
decomposition

226 with
decomposition

46° (0.8)

F.

FsC

«

15

225 with
decomposition

224 with
decomposition

-30.2° (0.8)

87

-n

o

218 with
decomposition

29.8° (0.8)

-71 -
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" (DMSO)
(=)
83 CF, 2 ;] 244 with ~40.1° (0.7)
O decomposition
[
OHC 21 68 70 with -76.3° (0.9)
S decomposition
/
V/
N
S
F 21 65 193 523°(0.7)
] Cl
g8
S
91 F,C CF, 21 60 193 -574° (1.0)




Prepared from
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T

Melﬁng point an"’ (DMSO)

Yield
Example No. | (% of cO =)
theory) .
2i 7 174 -57.7° (1.0)
24 8 193
24 54 1 o4
ge
S
| CHO
OHC ‘ 2 67 211 -46.2° (0.7)
ge
s
1e A 30523 =73 -
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A Yield Melung point | op® (DMSO)
Examgle No. | (% of O €=)
theory)
2 ys) 20
g
s
CHO 2 7 214 with | 409° (0.7)
] decomposition
gs
s
N 2 9 235 with
HC s A decomposition
S
24 47 100 with
‘ \ decomposition
S
CHO
Le A 30523 -74 -
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Example 101

(5S)-3+(2-[5-(4-hydroxymethyl)phenyljthiophenyl)-5-acetylamino-methyl-oxazolidin-2-

one

O

100 mg (0.29 mmol) of the compound from Example 44 are dissolved in 3.2 ml of
methanol, the solution is cooled to 0°C and 6 mg (0.15 mmol) of NaBH, are added;
the mixture is kept at 0°C for 3 h, 5 ml of water are added, the mixture is
subsequently stirred at room temperature for 1 h and the precipitate is filtered off with
suction and dried.

Yield: 69 mg (69%)

NHCOCH,

“Melting point: 224°C after decomposition

MS (FAB): 346 [M, 100%], 347 [M*+1, 80%]

'H-NMR (D,-DMSO, TMS): 8.28 (t, J =7 Hz, 1H); 7.55 (d, J =9 Hz, 2H); 7.3 (d, J
=7 Hz, 2H); 728 (d, J = 5 Hz, 1H); 6.51 (d, J = 5 Hz, 1H); 5.19 (t, J = 6 Hz, 1H);
4.78 - 492 (m, 1H); 4.47 (d, J = 6 Hz, 1H); 4.13 (t, J =9 Hz, 1H); 3.75 (dd, ] =9 Hz,
J =6 Hz, 1H); 3.43 (t, J = 6 Hz, 2H); 1.89 (s, 3H).

The compounds listed in Table 4 are prepared analogously to the instructions of
Example 101:

Table 4:

—_—



Prepared from
Example No.

Yield

(%o of theory)

This Sheet Has Been Replaced

Melfing point ll

O

52

190 with
decomposition
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Example 104

(5S)-3-(2-[5-(4-carboxypheny )thiophenyl)-5-acetyl-aminomethyl-oxazolidin-2-one

O

NH__CH,

O

400 mg (1.16 mmol) of the compound from Example 44 are dissolved in 40 ml of
acetone and 5 ml of water, and 211 mg (1.76 mmol) of MgSO, and 190 mg
(1.2 mmol) of KMnO, are added. The mixture is stirred at room temperature overnight,
5 ml of ethanol are added, the mixture is boiled under reflux for 10 min, 10 ml of
saturated NaHCO, solution are added and the brown precipitate is filtered off with
suction, rinsed with water and with ether and dried in vacuo at 50°C.

Yield: 114 mg (27%)

Melting point: 258°C with decomposition

'H-NMR (D-DMSO, TMS): 12.95 (br, 1H); 8.28 (t, J =7 Hz, 1H); 795 (d, J=8 Hz,
2H); 7.72 (d, Y =8 Hz, 2H); 7.5 (d, J = 5 Hz, 1H); 6.58 (d, J =5 Hz, 1H); 4.7 - 495
(m, 1H); 4.17 (t, J =9 Hz, 1H); 3.77 (dd, J =9 Hz, I=6 Hz, 1H); 343 (t, J=6 Hz,
2H); 1.83 (s, 3H).

Example 105

4-(Benzo]b]furan-2-yl)-5-amidomethyloxazolidin-2-one
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Br o
T 8
O N (o]

NH,

20 g (59.3 mmol) of the corresponding azide and 500 mg of platinum(IV) oxide in
500 mi of methanol are stitred at room temperature under hydrogen (1 atmosphere) for
3 h. The catalyst is filtered off, the solvent is stripped off and the residue is dried
under a high vacuum.

Yield: 19.0 g (quantitative)

'H-NMR (D;-DMSO, TMS): 7.78 (d, J =2 Hz, 1H); 7.50 (d, J = 8 Hz, 1H); 7.35 (dd,
J=8 Hz, J = 2Hz, 1H); 4.65-4.82 (m, 1H), 4.22 (t, =9 Hz, 1H); 4.03 (dd, J =9 Hz,
J =5 Hz, 1H), 3.20 - 3.5 (bs, 2H), 2.70 - 2.95 (m, 2H).

The compounds listed in Table 5 are prepared analogously to the instructions of
Example 4:
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Rf mobile point

0p” in
toexample | (%of | point phase mixture | DMSO
sequence theory] | [°C] (ratio) =)
1/v/ie . |94 217 -70.4°
(1.0)
1/v/ié |80 290 v
with 0.72 (1/1)
decom-
position
1/v/ié |93 239 I 61.8°
0.19 (100/1) (1.0
1/V/i6 |40 202 0.1 V (1/1)
1/vié |98 0.5 1 (100/1)
17vie s 0.18 I (2:1)
1/V/6 0.1 1 (1:1)

“ ]

-80 -
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The compounds listed in Table 6 are prepared analogously to the instructions of
Examples 18 to 21:

NH—CO-CH,

theory]

point

rca

o™ in
DMSO
(c=)

75

198

| -326°(1.2)

107

40

218

-40.9° (1.0)

108

-81-




10

This Sheet Has Been Replaced

[T

The compounds listed in Table 7 are prepared analogously to the instructions of
Examples 39 to 41:

Table 7

X
—N~ "o
‘_—L—NH—CO—CH3

A Prepared from | Yield Melting point
Example No. [% of theory] [°C]
HooC 2 24 >275° with
N decomposition
g8
~ 26 53 229° with
I ' decomposition
I N :
| \ .
]
A 23 4 240° with
‘ s decomposition
OHC !
N 23 43 261° with
O s decomposition
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(5R)-3-[4-carboxymethyl-benzo[b]-thiophenyl]-5-acétyl-aminomethyl-oxazolidin-2-one

Example 125

COOCH,

100 mg (0.27 mmol) of the compound from Example 21 are dissolved in 4 ml of
methanol and 2 ml of THF, 2 ml of triethylamine and 31 mg (0.027 mmol) of
Pd(PPh;),Cl; are added and the mixture is boiled under reflux for 48 h. It is
concentrated and the residue is chromatographed over silica gel with methylene
chloride/methanol (100/0.5).

Yield: 55 mg (58%)
Rf: 0.36 (I; 100/5)
Melting point: 193°C with decomposition

'HNMR (De-DMSO, TMS): 5 =828 (1, J = 6.5 Hz, 1H); 8.19 (d, J = 7.5 Hz, 1H);
8.02 (d, J =75 Hz, 1H); 74 (s, 1H); 7.36 (t, J = 7.5 Hz, 1H); 4.83-4.96 (m, 1H); 430
(t, J=95Hz 1H); 3.9 (dd, J=95Hz, J = 6Hz,11-1),388(s,31-1),343—352(m,
2H); 1.88 (s, 3H)

MSE: 348 (M, 100%)
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The compounds listed in Table 8 are prepared analogously to the instructions ot

Example 125:

Yield
Example No. | (% of theory)

23 20 220°

10 * Compound No. 128 was formed as a by-product of ﬂle preparatlon of compound
No. 126.



heet Has Been Replaced

|l||\|\\ [

Table 9
X
N 0
\ R,
Ex. R, Prepared in Yield Melting
No. analogy to (% of theory) | point
Example No. (°CIRp) *

129 | -OH 4 36 220°

130 | -NH-CO-CH, 21 56 0,170/196 -

Le A_30 523 .8%6.-
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1. Heteroaryl-oxazolidinones of the general formula (I)
X
A—N 0 ¢y
* R1
in which

R represents azido or hydroxyl, or represents a group of the formula -OR?,
-0-SO,R? or -NR‘R’,

wherein

R? denotes straight-chain or branched acyl having up to 8 carbon
atoms or a hydroxyl-protective group,

R® denotes straight-chain or branched alkyl having up to 4 carbon
atoms or phenyl, which is optionally substituted by straight-chain

or branched alkyl having up to 4 carbon atoms,
R* and R’ are identical or different and
cycloalkyl having 3 to 6 carbon atoms, hydrogen, phenyl or straight-chain
or branched alkyl having up to 8 carbon atoms or an amino-protective

group,

or

R* or R® denotes a group of the formula -CO-R®,

Le A 30523 - 87 -
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wherein

R® denotes cycloalkyl having 3 to 6 carbon atoms, straight-chain or

branched alkyl having up to 8 carbon atoms, phenyl or hydrogen,

A represents a 5-membered aromatic heterocyclic radical which has up to
3 heteroatoms from the series consisting of S, N and/or O, is directly
bonded by a carbon atom and can additionally have a fused-on benzene or
naphthyl ring, wherein the cyclic radicals are optionally substituted in each
case up to 3 times in an identical or different manner by carboxyl, halogen,
cyano, mercapto, formyl, trifluoromethyl, nitro, straight-chain or branched
alkoxy, alkoxycarbonyl, alkylthio or acyl having in each case up to 6
carbon atoms or by straight-chain or branched alkyl having up to 6 carbon
atoms, which can in turn be substituted by hydroxyl, by straight-chain or
branched alkoxy or acyl having up to 5 carbon atoms or by a group of the
formula -NRRS,

wherein

R’ and R? are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 4 carbon
atoms or phenyl,
or together with the nitrogen atom form a 5- to 6-membered saturated .
heterocyclic radical which optionally has a further hetero atom from the
series consisting of N, S and/or O and can in turn be optionally substituted,
including on a further nitrogen atom, by straight-chain or branched alkyl or

acyl having up to 3 carbon atoms,

and/or

the cyclic radicals are optionally substituted by a group of the formula -NR'R?,

Le A 30523 - 88 -
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R” and R*¥ are identical or different and have the abovementioned meaning of

R’ and R® and are identical to or different from these,

and/or

the cyclic radicals are optionally Substituted by (C,-C;)-alkenylphenyl, phenyl
or by a 5- or 6-membered saturated or unsaturated heterocyclic radical having
up to 3 hetero atoms from the series consisting of S, N and/or O, which are in
turn optionally substituted by a group of the formula -CO-NR°R!’, -NR!'R'?,
-NR™-§(0),-R", R®R!*N-SO,- or R"-S(0),-,

wherein
a denotes the number 0, 1 or 2,

R®, R R", R and R are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 6 carbon

atoms or phenyl,

R and R'? are identical or different and have the abovementioned meaning

of R? and R® and are identical to or different from these,

R and R are identical or different and have the abovementioned meaning

of R? and are identical to or different from this,

and/or in turn are optionally substituted up to twice in an identical or different
manner by carboxyl, halogen, cyano, mercapto, formyl, trifluoromethyl, nitro,
phenyl, straight-chain or branched alkoxy, alkoxycarbonyl, alkylthio or acyl
having in each case up to 6 carbon atoms or by straight-chain or branched alkyl
having up to 6 éarbon atoms, which can in turn be substituted by hydroxyl, by
straight-chain or branched alkoxy or acyl having up to 5 carbon atoms or by a

group of the formula -NR"R",

Le A 30523 .89 -
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R'® and R® have the abovementioned meaning bf R? and R® and are identical

wherein

to or different from these,
and/or
5 the cyclic radicals are .optionally substituted by a radical of the formula

o)

(CH,), \

wherein
n denotes the number 0, 1 or 2,
and salts and S-oxides thereof.
10 2. Heteroaryl-oxazolidinones according to Claim 1, in which

R' represents azido or hydroxyl, or represents a group of the formula -OR?,
-OSO,R? or -NR'R®,

wherein

R* denotes straight-chain or branched acyl having up to 6 carbon atoms or
15 benzyl, '

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

pheny! or tolyl,

Le A 30523 - 90 -
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or

R4

[

and R® are identical or different and

{ARARET0

denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-

chain or branéhed'alkyl having up to 6 carbon atoms, tert-butoxycarbonyl

or benzyloxycarbonyl,

or R® denotes a group of the formula -CO-R®,
wherein

RS ~denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
straight-chain or branched alkyl having up to 6 carbon atoms,
phenyl or hydrogen,

represents pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, oxazolyl,
isothiazolyl, isoxazolyl or furazanyl bonded directly by a carbon atom, or
represents indolyl, benzo[blthienyl, naphtho[2,3-b]thienyl,
benzo[b]thiazolyl, benzo[blimidazolyl or benzo[b]Jfuranyl also bonded
directly via a carbon atom of the 5-membered ring, wherein the cyclic
radicals are optionally substituted in each case up to 3 times in an identical
or different manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano,
mercapto, trifluoromethyl, formyl, nitro, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl having in each case up to 4 carbon atoms
or by straight-chain or branched alkyl having up to 4 carbon atoms, which
can in turn optionally be substituted by hydroxyl, by straight-chain or
branched alkoxy or acyl having up to 4 carbon atoms or by a group of the
formula -NR'R®,

wherein

R7

and R® are identical or different and

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

Le A 30523 -91 -
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atoms or phenyl,
or together with the nitrogen atom form a morpholinyl, pyrrolidinyl,
piperazinyl or piperidyl ring which are Gptionally substituted, including

via the free N function, by methyl, ethyl or acetyl,

and/or the cyclic radicals are optionally substituted by a group of the formula
-NR"R?,

wherein

R” and R* have the abovementioned meaning of R and R® and are identical

to or different from these,

and/or

the cyclic radicals are optionally substituted by (C,-C,)-alkenylphenyl, phenyl,
pyridyl or thienyl, which in turn are optionally substituted by a group of the
formula -CO-NR°R'®, -NR"'R"?, -NR"-S0O,-R", R®R**N-S0,- or R"-§(0),-,

wherein
a denotes the number 0, 1 or 2,
R’ R, R™, R and R'¢ are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 4 carbon

atoms or phenyl,

R' and R' are identical or different and have the abovementioned meaning

of R” and R® and are identical to or different from these,

R™ and R" are identical or different and have the abovementioned meaning

of R? and are identical to or different from this,

and/or in turn are optionally substituted up to twice in an identical or different

Le A 30523 92
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manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, mercapto,
trifluoromethyl, formyl, nitro, phenyl, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl having in eadh case up to 4 carbon atoms or
by straight-chain or branched alkyl having up to 4 carbon atoms, which can in
turn be optionally substituted by hydroxyl, by straight-chain or branched alkoxy

or acyl having up to 4 carbon atoms or by a group of the formula -NR'R",
wherein

R'® and R" have the abovementioned meaning of R’ and R® and are identical

to or different from these,
and/or

the cyclic radicals are optionally substituted by a radical of the formula

0O

(CH,), N

wherein
n denotes the number 0, 1 or 2,
and salts and S-oxides thereof.
3. Heteroaryl-oxazolidinones aécording to Claim 1, in which

R' represents azido or hydroxyl, or represents a group of the formula -OR?

-OSO,R’ or -NR‘R?,
. [
as Been Replaced
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R? denotes straight-chain or branched acyl hiaving up to 6 carbon atoms,

wherein

R*® denotes methyl, ethyl, phenyl or tolyl,

R* and RS are identical or different and .
denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-
chain or branched alkyl having up to 5 carbon atoms,

or
R* or R® denotes a group of the formula -CO-R®,
wherein

RS denotes cyclopropyl, cyclopentyl, cyclohexy! or straight-chain or
branched alkyl having up to 4 carbon atoms, hydrogen or phenyl,

A represents pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, isothiazolyl,
isoxazolyl, furazanyl or oxazolyl bonded directly via a carbon atom, or
represents indolyl, benzo[b]thienyl, benzo[blimidazolyl, benzo[b]furanyl or
benzofblthiazolyl likewise: bonded directly via a carbon atom of the
5-membered ring, wherein the cyclic radicals are optionally substituted in
each case up to twice in an identical or different manner by carboxyl,
fluorine, chlorine, bromine, iodine, cyano, formyl, trifluoromethyl, nitro,
straight-chain or branched alkoxy, alkoxycarbonyl or acyl having in each
case up to 4 carbon atoms or by straight-chain or branched alkyl having up
to 4 carbon atoms, which can in turn be optionally substituted by hydroxyl,
by straight-chain or branched alkoxy or acyl having up to 4 carbon atoms
or by a group of the formula -NR'R?,

Le A 30523l -94 -
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wherein
R’ and R® are identical or different and denoté hydrogen or methyl,

or together with the nitrogen atom form a morpholinyl, pyrrolidinyl, piperazinyl
or piperidyl ring, which are optionally substituted, including via the free N

function, by methyl, ethyl or acetyl,

and/or

are optionally substituted by a group of the formula -NR"R?,

wherein

R” and R¥ have the abovementioned meaning of R’ and R® and are identical to

or different from these,
and/or
the cyclic radicals are optionally substituted by 2-phenylvinyl, phenyl, pyridyl
or thienyl, which are in turn optionally substituted by a group of the formula
-CO-NR’R" or -NR!'R?,
wherein

R’ and R are identicél or different and denote hydrogen or methyl,

R" and R™ are identical or different and have the abovementioned meaning of

R’ and R® and are identical to or different from these,

and/or are in turn optionally substituted up to twice in an identical or different

~ manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, formyl,

trifluoromethyl, nitro, phenyl, straight-chain or branched alkoxy, alkoxycarbonyl

or acyl having in each case up to 4 carbon atoms or by straight-chain or

Le A 30523 -95 -
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branched alkyl having up to 4 carbon atoms, which can in turn be optionally
substituted by hydroxyl, by straight-chain or branched alkoxy or acyl having up
to 4 carbon atoms or by a group of the formild -NR'*R",

wherein

R'® and R have the abovementioned meaning of R” and R® and are identical to

or different from these,
and/or
the cyclic radicals are optionally substituted by a radical of the formula

e

(CH,), \

wherein
n denotes the number 0, 1 or 2,

and salts and S-oxides thereof.

4. Use of the heteroaryl-oxazolidinones according to Claims 1 - 3 for the

preparation of medicaments.

5. Medicaments comprising heteroaryl-oxazolidinones according to Claims 1 - 3.

This Sheet Has Been R

Hllll" Wi

Le A 30523 - 96 -



