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Heteroatom.;.co~taining benzocyclopentane-oxazolidinones , . ~ 

THIS SHEET HAS BEEN 
REPLACED 

'. ;: : . 
The tr~s~nt inventi6n relates to heteroatonl-containing benzocyclopentane-

oxazolidin~nes, to processes for theif. preparation and to their use as; medicaments, 

in pfncular as -~tib~terial medicaments". 
1 

1 1 
The! publica:tigns US. 5 254 577, US 4 705 799, EP 311 090, US 4 801 600, 
. . f 
US{4 921 869, US 4 965 268', · EP. 312 000. ~d C.H~ Park et al., I. Med. Chem. 

ll, J.156 (i992f disclose N-~loxazolidinones having an antibacterial action. 

More~~~/ ;:BP 609 905 Al dis~f~se8 3-(nitrogen-substituted) phenyl-5-beta-amido-

meth.yloxazolidin-2-ones. 

In addition, PCT 93 08 179 A describes oxazolidino~e. derivatives which act as 

monoamine oxidase inhibitors. 

The present invention relates to heteroatom-cont8.ining benzocyclopentane-

15 oxazolidinones of the general formula (I) 

20 

25 

(I) 

in which 
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represents azido, hydroxyl or represents a group of the formula -OR2, 

O-S02R3 or -NR4R5
, 

in which 

denotes straight~chain or-·b:ranched acyl having up to 8 carbon 

atoms, or a hydroxy-protecting g_roup, 

.. 
denotes straight-chain or ~ranched., .alkyl having up to 4 carbon 

atoms or phenyl which is optionallY: su~stituted by straight-chain or 

branched alkyl having up to 4 carbon atoms, 

R4 and R5 are identical or different and denote 
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cycloalk:yl having 3 to 6 carbon atoms, hydrogen, phenyl or 

straight-chain or branched alkyl or alkoxy having in each case up to· 

8 carbon atoms, or an amino-protecting group, 

R4 or R5 denotes a group of the formula -CO-R6, P(O)(OR7)(0R8) or 

-S02-R9, 

in which 

denotes cycloalkyl or halogen substituted cycloalkyl each 

having 3 to 6 carbon atoms, trifluoromethyl, straight-chain or 

branched alkoxy having up to 8 carbon atoms, phenyl, 

benzyloxy or hydrogen, or 

R6 denotes straight-chain or branched alkyl or alkenyl each 

having up to 8 carbon atoms which are optionally substituted 

by cyano, halogen or tritluoromethyl, 

or 

or 

or 

·denotes straight-chain or branched thioalkyl or acyl having 

in each case up to 6 carbon atoms, 

denotes a group of the formula -NR1°R.11 , 

in which 

R 10 and R11 are identical or different and denote hydrogen, 

phenyl or , straight-chain or branc~~d alkyl having up 
to 6 ~arbon atoms, . . . .. ,:. 
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R6 denotes a 5-membered aromatic heterocycle having up to 3 

heteroatoms from the series S, N and/or 0, which is 

optionally substituted by straight-chain or branched alkyl 

having ·up to 3 carbon atoms, 

R7 and R8 are identical or different and denote hydrogen or straight­

chain or branched alkyl having up to 4 carbon atoms, 

R9 denotes straight-chain or branched alkyl having up to 4 

carbon atoms, or phenyl, -

A represents a radical of the formula 

R12 . 
\ G 

N~L E=< 
D :::-.... ' 

M 

R13 

\ G 

N~L T=< 
N :::-.... 
I M 

R14 

or 

in which 

G, L and M are identical or different and 

represent hydrogen, carboxyl, halogen, cyano, form.yl, trifluoro­

methyl, nitro, represent straight-chain or branched alkyl having up 

to 6 carbon atoms, or represent a group of the formula 
-~0-~11R1s 

' 

in which 

R17 and R18 are identical or different and denote 

hydrogen, straight-chain or branched alkyl having up to 4 

carbon atoms, or phenyl, 

\ 
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R12 denotes hydrogen, cycloalkylcarbonyl or cycloalkyl having in each 

case 3 to 6 carbon. atoms, or straight-chain or branched 

alkoxycarbonyl having up to 6 carbon atoms, or denotes straight­

chain or branched alkyl or alkenyl having in each case up to 10 

carbon atoms, which are optionally substituted by cyano, azido, 

trifluoromethyl, pyridyl, hal,ogen, hydroxyl, carboxyl, straight-chain 

or branched alkoxycarbonyl having up to 6 carbon atoms, benzyl­

oxycarbonyl, aryl having 6 to 10 carbon atoms, cycloalkyl having 3 

to 6 carbon atoms and/or by a group of the formula 

-(CO)c-NR19R.2°, R21-N-S02-R22, R23R24-N-So2:.., R.25-S(O)d, 

0 

or -N 

0 

in which 

c is a number 0 or 1, 

R19, R20 and R.21 have the meaning given above of R17 and R18 and 

are identical to or different from it, 

or together with the nitrogen atom form a 5- to 6-membered, 

saturated heterocycle having optionally a further heteroatom 

from the series N, S and/or 0, which can in turn optionally 

be substituted, even on a further nitrogen atom, by straight­

chain or branched alkyl or acyl having up to 3 carbon atoms, 

R23 and R24 have the meaning given above of R17 and R18 and are 

identical to or different from it, 

d denotes a number 0, I or 2, 

R22 and R.25 are identical or different and 
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denote straight-chain or branched alkyl having up to 4 

carbon atoms, benzyl, phenyl or tolyl, 

R12 denotes a residue of a formula 

or 

denotes a group of the formula -COCC13 or straight-chain or 

branched acyl having up to 6 carbon atoms which is optionally sub­

stituted by trifluoromethyl, trichloromethyl or by a group of the 

formula -OR.26 

' 

in which 

R.26 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 
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R12 denotes a group of the formula -(CO)e-NR27R28, 

-NR.29-S02R
30, R31R32-N-S02- or R33-S(O)r, 

in which 

e has the meaning given above of c and is identical to or 

different from it, 

R27 and R28 and R29 each have the meaning given above of R19, 

R.2° and R21 and are identical to or different from it, 

R31 and R32 have the meaning given above of R17 and R18 and are 

identical to or different from it, 

f has the meaning given above of d and is identical to or 

different from it, 

R30 and R33 have the meanings in each case given above of R22 and 

R25 and are identical to or different from these, 

D denotes an oxygen atom or sulphur atom, 

E · denotes an oxygen or sulphur atom or a group of the formula NH, 

T denotes an oxygen atom or the NH group, 

R13 and R14 have the meaning given above of R12 and are identical to or 

different from it, 

or 

T denotes a sulphur atom, 

with the proviso that R13 and R14 have the meaning given above of R12 but 

do not represent hydrogen, 
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or in the case where R12, R13 and R14 do not represent hydrogen, E and/or 

T denote a group of the formula NR34 in which R34 with the exception of 

hydrogen has the meaning given above of R12 and is identical to or 

different from it, 

or 

R34 denotes cyano or a group of the formula -C02R
35, 

in which 

R35 . denotes benzyl or phenyl which are optionally substituted by 

nitro or halogen, 

V and W have the meaning given above of D or denote the 

abovementioned group N-R14 and are identical to or different from 

it, 

a denotes a number 1 or 2, 

b denotes a number 0 or 1, 

R 15 and R 16 have the meaning given above of R 12 and are identical to or 

different from it, 

and the tautomeric forms and salts thereof. 

Tautomerism in the compounds according to the invention refers, as a function of 

the above-listed substituent definitions of E, T, R12, R13 and R14, to the possibility 

20 of displacement of the exocyclic double bonds into the 5-membered heterocycle. 

Physiologically tolerated salts of the heteroatom-containing benzocyclopentane­

oxazolidinones can be salts of the substances according to the invention with 

mineral acids, carboxylic acids or sulphonic acids. Particularly preferred examples 

are salts with hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, 

25 methanesulphonic acid, ethanesulphonic acid, toluenesulphonic acid, benzene­

sulphonic acid, naphthalenedisulphonic acid, acetic acid, propionic acid, lactic 

acid, tartaric acid, citric acid, fumaric acid, maleic acid or benzoic acid. 
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Salts which can 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 from organic amines such as, for example, diethylamine, triethylamine, ethyl-

5 diisopropylamine, procaine, dibenzylamine, N-methylmorpholine, dihydroabietyl­

amine, 1-ephenamine or methyl-piperidine. 

10 

Other compounds which can function as salts are reaction products with 

C1-C4-alkyl halides, especially C1-C4-alkyl iodides. 

Heterocycle generally represents a 5- to 6-membered, saturated or unsaturated ring 

which can contain as heteroatoms up to 3 oxygen, sulphur and/or nitrogen atoms. 

Preferred heterocycles are: thienyl, furyl, pyrrolyl, pyrazolyl, pyridyl, pyrimidyl, 

pyrazinyl, pyridazinyl, thiazolyl, oxazolyl, imidazolyl, pyrrolidinyl, piperidinyl or 

piperazinyl. 

Also included here are 5- to 6-membered saturated heterocycles attached via N 

15 which can additionally contain as heteroatoms up to 2 oxygen, sulphur and/or 

nitrogen atoms, such as, for example, piperidyl, morpholinyl or piperazinyl or 

pyrrolidinyl. Particular preference is given to piperidyl, morpholinyl and 

pyrrolidinyl. 

20 

Hydroxy-protecting group in the context of the definition given above generally 

represents a protecting group from the series: trimethylsilyl, triisopropylsilyl, tert­

butyldimethylsilyl, benzyl, benzyloxycarbonyl, 2-nitrobenzyl, 4-nitrobenzyl, tert­

butyloxycarbonyl, allyloxycarbonyl, 4-methoxybenzyl, 4-methoxybenzyloxy­

carbonyl, tetrahydropyranyl, formyl, acetyl, trichloroacetyl, 2,2,2-trichloroethoxy­

carbonyl, methoxyethoxymethyl, [2-(trimethylsilyl)ethoxy]methyl, benzoyl, 

25 4-methylbenzoyl, 4-nitrobenzoyl, 4-fluorobenzoyl, 4-chloro~enzoyl or 4-methoxy­

benzoyl. Preference is given to acetyl, tert-butyldimethylsilyl or tetrahydropyranyl. 

Amino-protecting _groups in the context of the invention are the customary 

amino-protecting groups used in peptide chemistry. 

These groups include preferably: benzyloxycarbonyl, 2,4-diinethoxybenzyloxy-

30 carbonyl, 4-methoxybenzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl, tert-
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butoxycarbonyl, allyloxycarbonyl, phthaloyl, 2,2,2-trichloroethoxycarbonyl, fluor­

enyl-9-methoxycarbonyl, formyl, acetyl, 2-chloroacetyl, 2,2,2-trifluoroacetyl, 

2,2,2-trichloroacetyl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl, 

phthalimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl, 2,4-dinitrobenzyl, 

5 4-nitrophenyl, 4-methoxyphenyl or triphenylmethyl. 

The compounds according to the invention can exist in stereoisomeric forms 

whose relationship to one another is either that of image to mirror image 

(enantiomers) or not (diastereomers). The invention relates both to the enantiomers 

-or diastereomers or their respective mixtures. The racemic forms, like the 

10 diastereomers, can be separated into the stereoisomerically uniform constituents in 

a known manner. 

15 -

20 

25 

Preferred compounds of the general formula (I) are those 

in which 

represents azido, hydroxyl or represents a group of the formula -OR2, 

O-S02R
3 or -NR4R5, 

in which 

R2 denotes straight-chain or branched acyl having up to 6 carbon 

atoms, or benzyl, 

denotes straight-chain or branched alkyl having up to 3 carbon 

atoms, phenyl or tolyl, 

R4 and R5 are identical or different and denote 

or 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, hydrogen, phenyl 

or straight-chain or branched alkyl or alkoxy having in each case up 

to 6 carbon atoms, tert-butox.ycarbonyl or benzyloxycarbonyl, 
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R4 or R5 denotes a group of the formula -CO-R6, P(O)(OR7)(0R8) or 

-S02-R9, 

in which 

R6 

R6 

denotes cyclopropyl, fluorine substituted cyclopropyl, cyclo-

butyl, cyclopentyl, cyclohexyl, trifluoromethyl or straight-

chain or branched alkoxy having up to 6 carbon atoms, 

phenyl, benzyloxy or hydrogen, or 

denotes straight-chain or. branched alkyl or alkenyl each 

having up to 6 carbon atoms which are optionally substituted 

by cyano, fluorine, chlorine, bromine or trifluoromethyl, or 

denotes straight-chain or branched thioalkyl or acyl having 

in each case up to 5 carbon atoms, or 

denotes a group of the formula -NR10R11, 

in which 

R10 and R11 are identical or different and denote hydrogen, 

phenyl or straight-chain or branched alkyl having up 

to 4 carbon atoms, or 

R6 denotes isoxazolyl, furyl, thienyl, pyrryl, oxazolyl or imid­

azolyl which are optionally substituted by methyl, 

R7 and R8 are identical or different and denote hydrogen or straight­

chain or branched alkyl having up to 3 carbon atoms, 

R9 denotes straight-chain or branched alkyl having up to 3 

carbon atoms, or phenyl, 

A represents a radical of the formula 
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or 

in which 

G, Land Mare identical or different and 

R15 
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~~GL 
(0}

8
=S' 

' ~ v 
M 

represent hydrogen, carboxyl, fluorine, chlorine, bromine, iodine, 

cyano, trifluorometh.yl, formyl, nitro, represent straight-chain or 

branched alkyl having up to 4 carbon atoms, or represent a group of 

the formula -CO-NR17R18 
' 

in which 

R17 and R18 are identical or different and denote 

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

carbon atoms, or phenyl, 

denotes hydrogen, cyclopropylcarbonyl, cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, or 

straight-chain or branched alkoxycarbonyl having up to 4 carbon 

atoms, or 

straight-chain or branched alkyl or alkenyl having in each case up 

to 9. carbon atoms which are optionally substituted by cyano, azido, 

trifluoromethyl, pyridyl, fluorine, chlorine, bromine, hydroxyl, 

phenyl, carboxyl, straight-chain or branched alkoxycarbonyl having 

up to 5 carbon atoms, benzyloxycarbonyl, naphthyl, cyclopropyl, 



5 

10 

~ .. / 

15 

Le A 30 900-Foreign Countries THIS SHEET HAS BEEN 
REPLACED 

or 

- 12 - \ \il\I\\ \Ill\\ \\\I \I\ \II\ 

cyclopentyl, cyclohexyl and/or by a group of the formula 

-(CO)c-NR19R.20, R21-N-S02-R22, R23R24-N-S02-, R25-S(O)d, or 

0 

-N 

0 

in which 

c denotes a number 0 or I, 

R19, R20 and R21 have the meaning given above of R17 and R18 and 

are identical to or different from it, 

or together with the nitrogen atom form a morpholinyl, 

pyrrolidinyl, piperazinyl or piperidyl ring which are 

optionally substituted, even via the free N function, by 

methyl, ethyl or acetyl, 

R.23 and R.24 have the meaning given above of R17 and R18 and are 

identical to or different from it, 

d denotes a number 0, I or 2, 

R22 and R25 are identical or different and 

denote straight-chain or branched alkyl having up to 3 

carbon atoms, benzyl, phenyl or tolyl, 

R12 denotes a residue of a formula 
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denotes a group of the formula -COCC13 or straight-chain or branched acyl 

having up to 5 carbon atoms which is optionally substituted by trifluoro­

methyl, trichloromethyl or a group of the formula -OR26, 

in which 

R26 denotes hydrogen or straight-chain or branched alkyl having up to 5 

carbon atoms which is optionally substituted by phenyl or naphthyl, 

or 

R12 denotes a group of the formula -(CO)e-NR27R.28
, -NR.29-S02R

30, 

R31R32-N-S02- or R33-S(O)r. 

in which 

e has the meaning given above of c and is identical to or different 

from it, 
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R27, R.28 and R.29 have the meaning in each case given above of R19, R20 

and R.21 and are identical to or different from it, 

R31 and R32 have the meaning given above of R17 and R18 and are 

identical to or different from it, 

f has the meaning given above of d and is identical to or different 

from it, 

·R30 and R33 have the meanings in each case given above of R22 and R25 

and are identical to or different from these, 

D denotes an oxygen or sulphur atom, 

E denotes an oxygen or sulphur atom or a group of the formula NH, 

T denotes an oxygen atom or the NH group, 

R 13 and R 14 . have the meaning given above of R 12 and are identical to or 

different from it, 

or 

T denotes a sulphur atom, 

with the proviso that R 13 and R 14 have the meaning given above of R 12 but 

do not represent hydrogen, 

or, in the case where R12, R13 and R14 do not represent hydrogen, E and/or 

T denote a group of the formula NR34 in which R34 with the exception of 

hydrogen has the meaning given above of R12 and is identical to or 

different from it, or 

R34 denotes cyano or a group of the formula -C02R35, 

in which 
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R35 denotes benzyl or phenyl which are optionally substituted by nitro, 

fluorine, chlorine or bromine, 

V and W have the meaning given above of D or denote the 

abovementioned group N-R 14 and are identical to or different from 

it, 

a denotes a number 1 or 2, 

b denotes a number 0 or 1, 

R15 and R16 have the meaning given above of R12· and are identical to or 

different from it, 

10 and the tautomeric forms and salts thereof. 

15 

20 

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

in which 

R1 represents azido, hydroxyl or represents a group of the formula -OR2, 

O-S02R3 or -NR4R5, 

in which 

R.2 denotes straight-chain or branched acyl having up to 5 carbon 

atoms, or benzyl, 

R3 denotes methyl, ethyl, phenyl or tolyl, 

R4 and R5 are identical or different and denote 

or 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, hydrogen, phenyl 

or straight-chain or branched alkyl or alkoxy having in each case up 

to 5 carbon atoms, tert-butoxycarbonyl or benzyloxycarbonyl, 
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R4 or R5 denotes a group of the formula -CO-R6, P(O)(OR7)(0R8) or 

-S02-R9, 

in which 

denotes cyclopropyl, fluorine substituted cyclopropyl, cyclo­

butyl, cyclopentyl, cyclohexyl, trifluoromethyl or straight­

chain or branched .alkoxy having up to 5 carbon atoms, 

phenyl, benzyloxy or hydrogen, 

denotes straight-chain or branched alkyl or alkenyl each 

having up to 5 carbon atoms which are optionally substituted 

by cyano, fluorine, chlorine, bromine or trifluoromethyl, or 

denotes straight-chain or branched thioalkyl or acyl having 

in each case up to 4 carbon atoms, or 

denotes a group of the formula -NR10R11 in which 

R10 and R11 are identical or different and denote hydrogen, 

phenyl or straight-chain or branched alkyl having up 

to 3 carbon atoms, or 

denotes isoxazolyl, fury!, oxazolyl or imidazolyl which are 

optionally substituted by methyl, 

R7 and R8 are identical or different and denote hydrogen, methyl or 

ethyl, 

denotes methyl or phenyl, 

A represents a radical of the formula 
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represent hydrogen, carboxyl, fluorine, chlorine, bromine, iodine, 

cyano, formyl, nitro, represent straight-chain or branched alkyl 

having up to 3 carbon atoms or represent a group -CO-Nfl2, 

R 12 denotes hydrogen, cyclopropylcarbonyl, cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, or 

straight-chain or branched alkoxycarbonyl having up to 3 carbon 

atoms, or 

straight-chain or branched alkyl or alkenyl having in each case up 

to 8 carbon atoms which are optionally substituted by cyano, azido, 

trifluoromethyl, pyridyl, fluorine, chlorine, bromine, phenyl, 

hydroxyl, carboxyl, straight-chain or branched alkoxycarbonyl 

having up to 4 carbon atoms, benzyloxycarbonyl, cyclopropyl, 

cyclopentyl, cyclohexyl and/or by a group of the formula 

-(CO)c-NR19R20, R21-N-S02-R22, R23R24-N-S02-, R.25-S(O)d or 
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R 19 R20 R21 R.23 and R24 are identical or different and denote 
' ' ' 

hydrogen, methyl or ethyl, 

d denotes a number 0, 1 or 2, 

R22 and R.25 are identical or different and denote 

straight-chain or branched alkyl having up to 4 carbon 

atoms, benzyl, phenyl or tolyl, 

R 12 denotes a residue of a formula 
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denotes a group of the formula -COCC13 or straight-chain or branched acyl 

having up to 4 carbon atoms which is optionally substituted by trifluoro­

methyl, trichloromethyl, a group of the formula -OR26, 

in which 

R26 denotes hydrogen or straight-chain or branched alkyl having 

up to 4 carbon atoms which is optionally substituted by 

phenyl, 

or 

R12 denotes a group of the formula -(CO)e-NR27R28 or 
R33_S(O)r, 

in which 

e denotes the number 1, 

R.27 and R28 are identical or different and denote hydrogen, 

methyl or ethyl, 

f has the meaning given above of d and is identical to 

or different from it, 

R33 denotes methyl, phenyl, tolyl or benzyl, 

D denotes an oxygen or sulphur atom, 

E denotes an oxygen or sulphur atom or a group of the formula NH, 

T denotes an oxygen atom or the NH group, 
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R13 and R14 have the meaning given above of R12 and are identical to or 

different from it, 

or 

T denotes a sulphur atom, 

with the proviso that R13 and R14 have the meaning given above of R12 but 

do not represent hydrogen, 

or, in_the case where R12, R13 and R14 do not represent hydrogen, E and/or 

T denote a group of the formula NR34 in which R34 with the exception of 

hydrogen has the meaning given above of R 12 and is identical to or 

different from it, or 

R34 denotes cyano or a group of the formula -C02R
35, 

in which 

R35 denotes· benzyl or phenyl which are optionally substituted by 

nitro, 

V and W have the meaning given above of D or denote the 

abovementioned group N-R14 and are identical to or different from 

it, 

a denotes a number I or 2, 

b denotes a number 0 or I, 

R15 and R16 have the meaning given above of R12 and are identical to or 

different from it, 

and the tautomeric forms and salts thereof. 

Very particularly preferred compounds of the general formula (I) are those 
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G, L and M represent hydrogen and the oxazolidinone radical 1s attached in 

position 5 or 6 to the phenyl ring. 

Moreover, processes for the preparation of the compoun_ds of the general formula 

5 (I) according to the invention have been found, characterized in that 

[A] compounds of the general formulae (II) or (ID) 

\..._,;' A-N=C=O (II) or A-CO-N3 {Ill) 

in which 

A has the meaning given above 

10 are reacted with lithium bromide/(C4~)3P(O) and epoxides of the general formula 

(IV) 

in which 

Q represents C1 -C6-acyloxy 

15 in inert solvents, optionally in the presence of a base, 

and, in the case R1 =OH, the hydroxyl function is liberated by a typical ester 

hydrolysis or by a typical transesterification, 
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or 

[B] compounds of the general formula (V) 

in which 

A has the meaning given above 

and 

X represents a typical protecting group, preferably benzyl, 

THIS SHEET HAS BEEN 
REPLACED 
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are reacted with epoxides of the general formula (IV), in inert solvents and in the 

presence of a base, for example lithium alkyls or lithium N-alkyl- or lithium 

10 N~silylalkylamides, preferably n-butyllithium, 

15 

or 

[C] in the case R1 =OH, compounds of the general formula (Ill) are first of all 

converted by elimination of nitrogen in alcohols into the compounds of the 

general formula (Va) 

A-NH-C02-Y (Va) 

in which 

A has the meaning given above 

and 

Y represents straight-chain or branched ~-C6-alkyl, preferably n-butyl, 
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and in a second step as described under [A], are reacted in inert solvents and in 

the presence of a base, preferably lithium N-alkyl- or N-silylalkyl amides or 

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

or 

5 [D] compounds of the general formula (VI) 

(VI) 

in which 

A has the meaning given above 

are either reacted directly with acids and diethyl carbonate, 

l 0 or first of all, by reacting the compounds of the general formula (VI) with acids, 

the compounds of the general formula (VIl) 

in which 

OH 
I * 

/'-"OH 
A-NH-CH2 

A has the meaning given above 

15 are prepared 

(VII) 

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

or 
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[E] compounds of the general formula (Ia) 

(Ia) 

in which 

A has the meaning given above 

THIS SHEET HAS BEEN 
REPLACED 
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5 are first of all converted, by reaction with (C1-C4)-alkyl- or phenylsulphonyl 

chlori4es in inert solvents and in the presence of a base, into the corresponding 

compounds of the general formula (lb) 

10 

15 

in which 

0 

A-N)lO 

~OS02R3 

A and R3 hav~ the meaning shown above, 

(lb) 

subsequently, using sodium azide in inert solvents, the azides of the general 

formula (le) 

(le) 

in which 

A has the meaning given above 

are prepared, 
Has Been Replaced 

. Th\\\i \\\\\\ ~\ \\\ \" 
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in a further step by reaction with (C1-C4-0)rP or PPh3, preferably (CH30)3P, in 

inert solvents and with acids, are converted into the amines of the general formula 

(Id) 

(Id) 

5 in which 

A has the meaning given above, 

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

formula (VIII) 

R36-CO-R6 (VIII) 

10 in which 

15 

R6 has the meaning given above and 

R36 represents halogen, preferably represents chlorine, or represents the radical 

-OCOR6 

in inert solvents the compounds of the general formula (le) 

(le) 

in which 
T,L• 

u1s Sheet ff, 

I Ill 1Jiiil11Reed · A and R6 have the meaning given above 

are prepared, 
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or 

[F] 

compounds of the general formula (IX) 

G 0 
H2N~· L )l_ 

. N O 

:--.... ~ H-D 
M NHAc 

5 in which 

G, L, Mand n·have the meaning given above 

(IX) 

THIS SHEET HAS BEEN 
REPLACED 
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are cyclized either using carbonyldiimidazole or thiocarbonyldiimidazole in 

dimethylformamide or by reaction with KS-C02-C2H5/CH30H and subsequent 

addition of water, 

G 

10 whereA= H,N-{N~ 
D~ 

M 

the compounds of the general formula (IX) are reacted with BrCN/H20/CH30H, 

or 

[G] where R12 * H, starting from the compounds where R1 = NH-COCH3,· an 

acylation or alkylation with double bond displacement is carried out, or 



\._.,,' 
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compounds of the general formula (I) having the radical 

R37 

~~GL E==< . 
s ~ 

M 

in which 

5 and E = 0, 

compounds of the general formula (X) 

in which 

G, L and M have the meaning given above, 

THIS SHEET HAS BEEN 
REPLACED 

\ ii~lill """ llll lll llll 

10 are first of all converted, by reaction with C1-C10-alkyl halides, preferably 

CrC3-alkyl iodides, in inert solvents into the .salts of the compounds of the 

general formula (XI) 

H Been Replaced 

1\ii~i \\ii\\~\\\\\\\\ 
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(XI) 

in which 

R37 represents Ci-C10-alkyl, preferably represents C1-Cralkyl, 

and 

5 G, L and M have the meaning given above, 

and in a last step are reacted with methanol, 

THIS SHEET HAS BEEN 
REPLACED 
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and where E = S compounds of the general formula (XI) are subjected to 

thermolysis, 

and, in the case of the S-oxides, oxidation is carried out by a customary method, 

10 and, if desired, further substituents or functional groups which are already present 

are introduced and/or derivatized by customary methods, for example alk.ylation, 

redox reactions, substitution reactions and/or hydrolyses or introduction and 

elimination of protecting groups. 

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

15 using the following equations: 
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~ 
o=<s~N=C=O 

LiBr, =O NEt3 Bu3P , 
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~Oy(CH,J,-CH, 
0 

Xylene, reflux 

1. n-BuLi 
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f n-BuOH 
N~ Reflux 

O~N~CO-N, -N:1 
CH3 

[D] 

- 30 -

1. n-Buli 
0 
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2. ~Oy(CH,),-CH, 
0 

3. NH4CI 

p-TsOH I CH30H 

1. Carbonyldiimidazole I CH2Cl2 

or 
2. (Et0)2co, reflux 
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0°C 

NaN3, DMF 

70°C 

1.) (Me0)3P, DME, 90°C 

2.) HCI, 90°C 
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carbonyldiimidazole 

DMF 

H2Nn 0 Nn 0 
I II H

2
N-< r I II HO ~ w .... "\o BrCN 0 ~ N _...>\ 

L /uNHAc -H2_0_/-Me-O--:-H--.. L /0 

~ ~NHAc 
[G] 

H 

~:u 0 
o=( ~ I )\ NaH, AcCI 

0 N o 
L /v DMF 

. ~NHAc 

d 

\iiDii 
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H,N-(:(), ) CH;ii. MeOH 
N 0 L ,u so0 c 
~NHAc 
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CH3l, DMF 

70°C 

Silica gel 

Been Replaced 

Th\\\\i i\\\ \~\ \\\ \\\\ 
[G] 

Thermolysis 12s-1so0 c 

Suitable solvents depending on the individual process steps are the customary 

5 solvents, which do not change under the reaction conditions. They include, prefer-
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ably, 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 hex.am.ethyl-phosphoric triamide, or hydrocarbons 

5 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 depending on the. individual process .steps are the customary 
.. 

I 0 inorganic or organic bases. They include, preferably, alkali metal hydroxide such 

as, for example, sodium hydroxide or potassium hydroxide, or alkali metal 

carbonates such as sodium carbonate, potassium carbonate, or alkali metal 

alcoholates such as, for ex.ample, sodium methanolate or potassium methanolate, 

or sodium ethanolate or potassium ethanolate, or organic amines such as ethyl-

15 diisopropylamine, triethylamine, picoline, pyridines or N-methylpiperidine, or 

amides such as sodium amide or lithium diisopropylamide, or lithium N-silylalkyl­

amides such as, for ex.ample? lithium N-(bis)triphenylsilylamide, or lithium alkyls 

such as n-butyllithium. 

The base is employed in a quantity of from 1 mol to 10 mol, preferably from 

20 1 mol to 3 mol, based on 1 mol of the compounds of the general formulae (II), 

(III), (IV) and (Va). 

All reactions are generally carried out at normal, elevated or at reduced pressure 

(e.g. 0.5 to 5 bar). Reactions are generally carried out at atmospheric pressure. 

Process [A] is preferably carried out in xylene or dichlorobenzene, optionally in 

25 the presence of triethylamine, under reflux. 

The base-catalyzed transesterification is carried out with one of the above­

mentioned alcohols, preferably methanol, in a temperature range from -10°C to 

+40°C, preferably at room temperature. 



Le A 30 900-Foreign Countries 

- 35 -

THIS SHEET HAS BEEN 
REPLACED 

Suitable bases in general are sodium hydrogen carbonate, sodium methanolate, 

hydrazine hydrate, potassium carbonate or caesium carbonate. Caesium carbonate 

is preferred. 

Process [B] takes place in one of the abovementioned ethers using lithium alkyl 

5 compounds or lithium N-silylamides, such as, for example, n-butyllithium, lithium 

diisopropylamide or lithium bistrimethylsilylamide, preferably in tetrahydrofuran 

and lithium bis-trimethylsilylamide or n-butyllithium, in a temperature range from 

-I 00°C to +20°C, preferably from -75°C to -40°C. 

IO 

For process [C], compounds suitable for the 1st step are preferably the above­

mentioned alcohols, and, in the case of the subsequent cyclization, tetrahydrofuran. 

Suitable bases for the cyclization are preferably the abovementioned lithium 

N-silylalkyl compounds or n-butyllithium. Particular preference is given to 

n-butyllithium. 

The first reaction step is carried out at the boiling point of the corresponding 

15 alcohol, and the cyclization is carried out in a temperature range from -70°C to 

room temperature. 

The cyclization [D] 1s carried out in the presence of an auxiliary and/or the 

presence of an acid. 

Suitable acids are in general inorganic acids such as, for example, hydrochloric 

20 acid or sulphuric acid, or organic . carboxylic acids having 1-6 carbon atoms, 

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 Ci-C4-alkyl radicals or aryl radicals, such as, for example, methane­

sulphonic acid, ethanesulphonic acid, benzenesulphonic acid or toluenesulphonic 

25 acid. Particular preference is given to hydrochloric acid. 

The acid is employed in a quantity of from I mol to I 0 mol, preferably from 

I mol to 2 mol, based on I mol of the compounds of the general formula (VI). 
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Suitable auxiliaries are the customary reagents such as phosgene, carbonyldiimid­

azole or diethyl carbonate or trichloromethyl chloroform.ate. Preference is given to 

carbonyldiimidazole, diethyl carbonate or trichloromethyl chloroformate. 

Suitable solvents are the abovementioned halogenated hydrocarbons. Methylene 

5 chloride is preferred. 

10 

The cyclization reactions are generally carried out in a temperature range from 

-20°C to I 00°C, preferably at from -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 reductions are generally carried out using hydrides in inert solvents or using 

boranes, diboranes or their complex compounds. 

The reductions can in general be carried out by hydrogen in water or in inert 

15 organic solvents such as alcohols, ethers or halogenated hydrocarbons, or mixtures 

thereof, using catalysts such as Raney nickel, palladium, palladium on animal 

charcoal or platinum, or using hydrides or boranes in inert solvents, optionally in 

the presence of a catalyst. 

The reductions are preferably carried out using hydrides, such as complex boro-

20 hydrides or aluminium hydrides and also boranes. Particular preference in this 

context is given to the use of sodium borohydride, lithium borohydride, sodium 

cyanoborohydride, lithium aluminium hydride, sodium bis-(2-methoxy­

ethoxy)aluminium hydride or borane-tetrahydrofuran. 

Reduction of the azides [E] is effected with (CH30)3P and hydrochloric acid. 

25 The reduction takes place generally in a temperature range from -50°C to a 

respective boiling point of the solvent, preferably from -20°C to +90°C. 
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Suitable solvents in this context are all 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 · 

5 ether, or amides such as hexamethylphosphoric triamide or dimethylformamid~, or 

acetic acid. It is likewise possible to use mixtures of the solvents mentioned. 

The hydroxy-protecting groups are generally eliminated by a customary method, 

for example by hydrogenolytic cleavage of the benzyl ether in the inert solvents 

listed above in the presence of a catalyst with hydrogen gas. 

10 The amino-protecting group is generally eliminated likewise by customary 

methods, preferably, for instance, Boe with hydrochloric acid in dioxane, Fmoc 

with piperidine and Z with HBr/HOAc or by hydrogenolysis. 

The other derivatization reactions listed above generally take place by the methods 

published in Compendium of Organic Synthetic Methods, T.T. Harrison and 

15 S. Harrison, Wiley Interscience. 

20 

Redox reactions, reductive amination, transesterification and the halogenation of 

methyl groups with N-bromosuccinimide (NBS) or N-chlorosuccinimide (NCS) are 

given as preferred and are explained by way of example below. 

Suitable solvents for the alkylation are all 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 fractions, or 

halogenated hydrocarbons such as dichloromethane, trichloromethane, tetrachloro­

methane, dichloroethylene, trichloroethylene or chlorobenzene, or ethyl acetate, or 

25 triethylamine, pyridine, dimethyl sulphoxide, dimethylformamide, acetonitrile, 

acetone or nitromethane. Similarly, it is· possible to use mixtures of the solvents 

mentioned. Preference is given to dichloromethane, dimethylsulphoxide and 

dimethylformamide. 
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The alkylation is carried out in the abovementioned solvents at temperatures from 

0°c to +150°C, preferably at room temperatures to +100°C, under atmospheric 

pressure. 

The amidation and the sulfoamidation are in general carried out in inert solvents 

5 in the presence of a base and of a dehydrating agent. 

10 

Suitable solvents in this context are inert organic solvents which do not change 

under the reaction conditions. These include halogenated hydrocarbons such as 

dichloromethane, trichloromethane, tetrachloromethane, 1, 1-dichloroethane, 

trichloroethane, tetrachloroethane, 1,2-dichloroethane or trichloroethylene, hydro­

carbons such as benzene, xylene, toluene, hexane, cyclohexane, or petroleum 

fractions, nitromethane, dimethylform.amide, acetonitrile or tetrahydrofuran. It is 

similarly possible to employ mixtures of the solvents. Particular preference is 

given to dichloromethane and tetrahydrofuran. 

Suitable bases for the amidation and the sulfoamidation are the customary basic 

15 compounds. They include, preferably, alkali metal hydroxides 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 1;arbonates or alkaline earth metal carbonates such as sodium 

carbonate, potassium carbonate, or alkali metal alcoholates such as, for example, 

20 sodium methanolate or sodium ethanolate, potassium methanolate or potassium 

ethanolate or potassium tert-butylate, or organic amines such as benzyltrimethyl­

ammonium hydroxide, tetrabutylammonium hydroxide, pyridine, triethylamine or 
N-methylpiperidine. 

The amidation and the sulfoamidation are generally carried out in a temperature 

25 range from 0°C to l 50°C, preferably from 25°C to 40°C. 

The amidation and the sulfoamidation are in general carried out under atmospheric 

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). 
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When carrying out the amidation and the sulfoamidation, the base is generally 

employed in a quantity of from 1 to 3 mol, preferably from 1 to 1.5 mol, based on 

1 mol of the respective carboxylic acid. 

Suitable dehydrating reagents are carbodiimides such as, for example, diisopropyl 

5 carbodiimide, dicyclohexyl carbodiimide or N-(3-dimethylaminopropyl)-N'-ethyl-

10 

. carbodiimide 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 anhydride or isobutyl chloroform.ate or benzotriazolyloxy­

tris-( dimethyl amino )phosphonium hexafluorophosphate, or phosphonic acid 

diphenylesteramide or methanesulphonyl chloride, optionally in the presence of 

bases such as triethylamine or N-ethylmorpholine or N-methylpiperidine or 

4-dimethylaminopyridine. 

Suitable bases for the hydrolysis are the customary inorganic bases. These include, 

preferably, alkali metal hydroxides or alkaline earth metal hydroxides such as, for 

15 example, sodium hydroxide, potassium hydroxide or barium hydroxide, or alkali 

metal carbonates such as sodium carbonate or potassium carbonate or sodium 

hydrogen carbonate. Particular preference is given to· employing sodium hydroxide 

or potassium hydroxide. 

20 

Suitable solvents for the hydrolysis are water or the organic solvents which are 

customary for a hydrolysis. These include, preferably, alcohols such as methanol, 

ethanol, propanol, isopropanol or butanol, or ethers such as tetrahydrofuran or 

dioxane, or dimethylformamide or dimethyl sulphoxide. It is particularly preferred 

to use alcohols such as methanol, ethanol, propanol or isopropanol. Similarly, it is 

possible to employ mixtures of the solvents mentioned. 

25 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 at atmospheric pressure. However, it is 

also possible to work under reduced pressure or under increased pressure (e.g. 

from 0.5 to 5 bar). 
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When carrying out the hydrolysis, the base is generally employed in a quantity of 

from I to 3 mol, preferably from I to 1.5 mol, based on I mol of the ester. 

Particular preference is given to .the use of molar quantities of the reactants. 

Esterification is generally carried out using the corresponding alcohols in the 

5 presence of acids, preferably sulphuric acid, in a temperature range from 0°C to 

l 50°C, preferably from 50°C to 100°C, under atmospheric pressure. 

IO 

The compounds of the general formulae (IV) and (VIII) are known or can be 

prepared by customary methods. 

The majority of the compounds of the general formula (VII) are novel, and they 

can be prepared, for example, as described above. 

The compounds of the general formula (Il) are in some cases known and in some 

cases novel and in this case can be prepared, for example, by reacting the 

corresponding amines with trichloroethyl chloroformate in one of the above­

mentioned solvents, preferably xylene, at reflux temperature. 

15 The compounds of the general formula (III) are in some cases known or are novel 

and can then be prepared, for example, starting from the corresponding carboxylic 

acids, by reaction either with isobutyl chloroform.ate/acetone, sodium azide/water 

or with diphenylphosphoryl azide/te1iahydrofuran or with xylene or methylene 

chloride in the presence of one of the abovementioned bases, preferably triethyl-
20 amine, at from -10°C to room temperature. 

The compounds of the general formulae (V) and (Va) are in some cases known or 

are novel and can be prepared either by elimination of nitrogen from the 

corresponding carboxylic acid azides and reaction with the corresponding alcohols, 

or by reacting the corresponding amines with chloroformic esters, preferably 

25 benzyl chloroformate, in one of the abovementioned solvents, preferably tetra­

hydrofuran 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 (Ia) are novel and can be prepared, for 

example, as described under [A], [B], [D] or [E]. 
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The compounds of the general formula (lb), {le), (Id) and (le) are novel and can 

be prepared as described above. 

The compounds of the general formula (VI) are to a large extent known or are 

novel and can be prepared, for example, starting from the free amines (Ia) either 

5 by reaction with the acetonide of glyceraldehyde in methanol and in the presence 

of sodium 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 atmospheric pressure. 

10 

The reaction of the compounds of the general formula (IX) [F] takes place in a 

temperature range from -10°C to 150°C, preferably from 10°C to 60°C, under 

atmospheric pressure. 

The compounds of the general formula (IX}, although included by the scope of 

definition of EP 609 905, are novel as concrete compounds and can be prepared in 

analogy to the abovementioned process [E] by using acetyl chloride. 

15 The acylations [G] take place in general in one of the solvents listed above, 

preferably dimethylformamide, in the presence of a base, preferably sodium 

hydride, in a temperature range from 0°C to 150°C, preferably from 20°C to 80°C, 

under atmospheric pressure. 

The alkylations with double bond displacement take place, depending on the 

20 radical A, in one of the abovementioned solvents, preferably dimethylformamide 

or methanol, in a temperature range from 30°C to 150°C, preferably from 50°C to 

110°C, under atmospheric pressure. 

The reaction to give the compounds of the general formula (XI) [G] takes place in 

one of the abovementi.oned solvents, preferably dimethylformamide, in a tempera-

25 ture range from -10°C to 150°C, preferably from 20°C to 70°C, under atmospheric 

pressure. 

The thermolysis [G] takes place in a temperature range from 80°C to 200°C, 

preferably from 125°C to 150°C. 
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Oxidation to the S-oxide takes place in general in one of the abovementioned 

solvents, preferably in methylene chloride, using oxidizing agents such as, for 

example, metachloroperbenzoic acid, hydrogen peroxide, peracetic acid or Oxone, 

preferably with metachloroperbenzoic acid, in a temperature range from 0°C to 

5 80°C, preferably from 20°C to 60°C. 

The· compounds of the formula (X) are novel as concrete compounds and can be 

prepared in analogy to process [E] listed above. 

The compounds of the general formula (XI) are novel and can be prepared as 

described above. 

10 The MIC values were determined with the aid of the microdilution method in BH 

medium. Each test substance was dissolved in the nutrient medium. A 

concentration series of the test substances were set out in the microtiter plate by 

serial dilution. Inoculation was carried out using overnight cultures of the 

pathogens, which had been diluted I :250 in the nutrient medium beforehand. 

15 100 µl of each inoculation solution were added to I 00 µl of the dilute nutrient 

solutions containing active substance. 

The microtiter plates were incubated at 37°C and read off after about 20 hours 

(Staph) or after 3 to 5 days (Mycobacterium). The MIC value (µg/ml) indicates 

the lowest concentration of active substance at which no growth was detectable. 
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The compounds according to the invention of the general formulae (I), (Ia); (lb), 

(le), (Id) and (le) couple low toxicity with a broad antibacterial spectrum, 

especially against Gram-positive bacteria and Mycobacteria, corynebacteria, 

Haemophilus infl.uenzae and anaerobic organisms. These properties enable them to 

5 be used as chemotherapeutic active substances in human and veterinary medicine. 

The compounds according to the· invention are active against a broad spectrum of 

microorganisms. They can be used to control Gram-positive bacteria and bacteria­

like microorganisms, such as mycoplasms, and to prevent, alleviate and/or cure the 

diseases caused by the pathogens. 

I 0 The compourids according to the invention are particularly effective against 

bacteria and bacteria-like microorganisms. They are therefore particularly suitable 

in human and veterinary medicine for the prophylaxis in chemotherapy of local 

and systemic infections caused by such pathogens. 

The present invention includes pharmaceutical formulations which, in 8.ddition to 

15 nontoxic, inert pharmaceutically appropriate excipients, comprise one or more 

compounds according to the invention or which consist of one or more active 

substances according to the invention, and also processes for the preparation of 

these formulations. 

20 

If appropriate, the active substance or substances can also be in microencapsulated 

form in one or more of the abovementioned excipients. 

The therapeutically active compounds should preferably be present in the above­

mentioned pharmaceutical formulations in a concentration of about 0.1 to 99.5% 

by weight, preferably about 0.5 to. 95% by weight, of the overall mixture. 

In addition to the compounds ·according to the invention, the pharmaceutical 

25 formulations indicated above can also comprise further pharmaceutical active 

substances. 

In general, it has proved advantageous in both human and veterinary medicine to. 

administer the active substance or substances according to the invention in overall 

quantities of from about 0.5 to about 500 mg, preferably from 5 to 100 mg, per kg 
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THIS SHEET HAS BEEN 
REPLACED 

I IHilll ll~lll llli Iii 1111 

of body weight every 24 hours, if appropriate in the form of a plurality of 

individual doses, in order to achieve the desired results. An individual dose 

comprises the active substance or substances according to the invention preferably 

in quantities of from about I to about _80 mg, in particular from 3 to 30 mg, per 

5 kg of body weight. 

The compounds according to the invention can also be combined with other 

antibiotics for the purpose of expanding the spectrum. of action and in order to 

achieve an increase in action. 
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Appendix to the experimental section 

List of the eluent mixtures used for chromatography: 

I dichloromethane:methanol 

n toluene:ethyl acetate 

III acetonitrile:water 

IV ethyl acetate 

v petroleum ether:ethyl acetate 

VI dichloromethane:ethanol 

VII toluene:ethanol 

VIII toluene:ethanol:triethylamine 

Abbreviations: 

z benzyloxycarbonyl 

Boe tert-butoxycarbonyl 

DMF dimethylformamide 

Ph phenyl 

Me methyl 

TIIF tetrahydrofuran 

CDI carbonyldiimidazole 

DCE dichloroethane 

THIS SHEET HAS BEEN 
REPLACED 

\ m~mi\ \iyl!\ \\\I Iii \Ill 
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Starting compounds 

Example I 

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

THIS SHEET HAS BEEN 
REPLACED 

\ \U\i\l lllil\ ll\l lil 1111 

5 1.3 ml (9.10 mmol) of benzyl chloroformate are added dropwise at 0°C to 1.76 g 

(8.12 mmol) of 6-amino-3-methyl-2(3H)-benzothiazolone hydrochloride (J. Hetero­

cyclic Chem. 1992. 22, 1069) in 17 ml of water, 14 ml of THF and 17 ml of 

saturated NaHC03 solution. After l h, 120 ml of water are added, the THF is 

stripped off in vacuo, and the precipitate is filtered off with suction, washed three 

IO times with water and twice with petroleum ether and dried at 60°C. 

IS 

Yield: 2.44 g (96%) 

M.p.: 183°C 

Rr (II, 7:3) = 0.39 
1H-NMR ([D6] DMSO): B = 7.77 (d, J = l Hz, IH, benzothiazolinone 7-H); 

7.23 - 7.45 (m, 6H, Ph), 7.22 (d, J = 6 Hz, IH, benzothiazolinone 4-H); 5.15 (s, 

2H); 3.38 (s, 3H-CH3)'. 

The compounds listed in Table I are obtained as described for Example I from the 

corresponding amines with benzyl chloroform.ate: 
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Table I: 

Ex.No. A 

II CH3 \ Nn o=< I 
N ~ 
I 

H 

5 III C2H5 
\ 

o=< I Nn 
N ~ 
I 

H 

IV Nn H3c-s--f I 
s ~ 

v 

- 49 -

Yield m.p. 

(% ofth.) ("C) 

96 241 

99 211 

96 111 

THIS SHEET HAS BEEN 
REPLACED 

: : m~ll IH~ll 1111 Iii IHI 

Rr(eluent, MS (DCI, 

ratio) Niis) 
m/z(M+Ht 

0.24 298 

(I. 95:5) 

0.43 312 

(I. 9:1) 

0.71 331 
(II, 1:4) 
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Example V 

5-(Benzyloxycarbonylamino )-1,3-dimethyl-2-benzimidazolinone 

THIS SHEET HAS BEEN 
REPLACED 

l \Hllll 1111\l llll lil llll 

A stirred ·suspension of 2.49 g (8.37 mmol) of the compound from Example II, 

5 3.47 g (25.11 mmol) of potassium carbonate and 1.90 ml (30.97 mmol) of 

iodomethane in 50 ml of ethanol is heated at reflux for 1.5 h. The mixture may 

cool down, and the solids are separated off by filtration at a temperature of 30°C 

and the filtrate is concentrated in vacuo. The residue is dissolved in 50 ml of 

IO 

15 

dichloromethane, the solution is stirred thoroughly with MgS04, and after solvent. 

is removed by evaporation the residue is dried over Sicapent in a high vacuum. 

2.28 g (87%) of the title compound are obtained as colourless crystals. 

· m.p.: l 76°C 

Rr = 0.48 (dichloromethane:methanol 95:5) 

MS (EI, 70 eV) m/z = 311 (Mt 
1H-NlVIR (200 MHz, [D6] DMSO): () = 9.70 (bs, IH, NHCO); 7.40 (m, 6H, H 

arom.); 7.01 (s, 2H, H arom.); 5.12 (s, 2H, C"2); 3.30, 3.31 (2s, 6H, NCH3). 

The compounds listed in Table II are obtained as described for Example V by 

alkylation of the compounds from Table I: 
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Table Il: 

Ex. No. Compound Yield 

(o/o ofth.) 

VI fl,C7CH, 77 

N:o o=<N 1 
-< cooH 

I 
CHa 

VII C2Hs 1S 
I 

N:Gl o=< I 
N /.: 

( NH-C02-CH2-C6H5 

CsHs 

5 Example VIIl 

m.p. 

("C) 

I 

147 

THIS SHEET HAS BEEN 
REPLACED 

1 :F~.H'1 ll l~'~1··\111rn l",·l 11°11 ' •·· ''~ t1R· lb! ! j ii~!.. lilB, ii 

R,(eluent, MS (Cl) 

ratio) rn/z 

(M+Ht 

0.31 265 

(I. 9:1) 

0.44 402 

(I. 97:3) 

5-Butyloxycarbonylamino-1-(3 '-methylbutyl)-2-benzimidazolinone 
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- 52 - i pJv.;;~111rVitHl 1·1w1 1~11111 i, .,0.! 'j' ml;;"• •1r. •.! • 
' l~~]~i.t ! ,t:t:ii&I 1.J Iii · 

1.1 ml (7.8 mmol) of isobutyl chloroformate in 5 ml of acetone are added drop­

wise slowly to a solution, cooled to 0°C, of 1.58 g (6.0 mmol) of the compound 

from Example VI and 1.0 ml (7.21 mmol) of triethylamine in 12 ml of acetone. 

The mixture is stirred at 0°C for 45 min and then 586 mg (9.02 mmol) of sodium 

5 azide in 3 ml of water are added dropwise slowly. This mixture is stirred at 0°C 

for 1 hour and added to 50 ml of ice-water. The mixture is extracted with xylene 

(3 x 2 ml) and the combined organic phases are dried over MgS04. This solution 

is then added dropwise slowly to 20 ml of boiling n-butan~l (vigorous evolution 

of gas). When the addition is complete the mixture is boiled under reflux for 

10 10 min and cooled to RT and the n-butanol is stripped off on a rotary evaporator. 

The residue is chromatographed on 85 g of silica gel. 448 mg (22%) of a 

colourless oil are obtained. 

Rr (II, 7:3) = 0.25 

MS (CI): m/z = 334 ~ + H) 

15 1H-NMR ([D6] DMSO): B = 9.50 (bs, lH, NH); 7.32 (bs, lH, Ph); 7.00 (bs, 2H, 

Ph); 4.10 (t, J = 7 Hz, 2H, CHi); 3.80 (t, J = 6 Hz, 2H, Cffi); 3.32 (s, 3H, 

NCH3); 1.30 - 1.72 (m, SH); 0.80 - 1.10 (m, llH). 

The compounds listed in Table m are obtained as described for Example VIII by 

reaction of the corresponding acids: 

20 Table ID: 

Ex.No. Compound Yield m.p. R,(eluent, MS(DCI, 

(% ofth.) ("C) ratio) NH3) 

m/z (M+H)+ 

IX 0 78 121-122 0.67 345 

0 N NHll.O~CI\ (VII, 95:5) 

2Xf 

Cafis-H2C-O 

x 02Nu 0 63 133 0.51 345 

~I jlo~CH, (VII, 95:5) 
C8H.-H2C-O 

11u11ru1rnr1ID1r 
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Example XI 

THIS SHEET HAS BEEN 
REPLACED 

\ \U\I\\ \Ill\\ \\\I ii\ \ill 

{5R)-3-{4-Benzyloxy-3-nitrophenyl)-5-(hydroxymethyl)-oxazolidin-2-one 

23.0 g (66.7 mmol) of the compound from Example IX are dissolved in 200 ml of 

1HF and the solution is cooled to 0°C. About 68 ml of 1.0 M LiHMDS solution 

in 1HF are then added dropwise slowly. 9.5 ml (68 mmol) of (R)-glycidyl 

butyrate are then added dropwise. The mixture is allowed to rise to RT, saturated 

ammonium chloride solution is added, and the TifF is stripped off in vacuo. The 

resulting precipitate is filtered off with suction, washed with water and ether and 

10 dried in a high vacuum. 

15 

Yield: 20.85 g {91 %) 

m.p.'. 128-130°C 

Rr (II, 1:1) = 0.21 

MS (FAB): m/z = 345 (M+) 
1H-NMR ([D6] DMSO): B = 8.0 {d, lH, Ph), 7.62 (d, lH, Ph), 7.30 - 7.50 {m, 6H, 

Ph), 5.30 {s, 2H, Clli); 5.25 (t, lH, OH); 4.68 - 4.80 (m, lH, 5-H); 4.15 (t, IH, 

4-H); 3.90 (dd, lH, 4-H); 3.55 - 3.75 (m, 2H, ClliO). 

The compounds listed in Table IV are prepared in analogy to the instructions of 

Example XI: 
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Table IV 

Ex. No. A Yield 

("A. of~) 

XII 02Nn 73 

CH,.............O : I 
6 5 

xm N:Q 67 
H3c..s-{ I 

s ~ 

Example XIV 

- 54 -

m.p. R, 
("C) ( eluent, rafio) 

137-139 0.28 

(II, 1:1) 

156 0.24 

(II, 1:4) 

THIS SHEET HAS BEEN 
REPLACED 

I !Hiiil IHlll ll/1111 IHI 

[a]20n MS (FAB) 

(DMSO) m/z (M'"+ B) 

-38.1 345 

(c=0,985) 

297 

(5R)-3-(4-Benzoyloxy-3-nitrophenyl)-5-(methylsulphonyloxymethyl)oxazolidin-

2-one 

10 23.6 ml (230 mmol) of methanesulphonyl chloride are added slowly to a solution, 

cooled to 0°C, of 71.5 g (208 mmol) of the compound from Example XI and 

35 ml (250 mmol) of triethylamine in 650 ml of anhydrous THF. The mixture is 
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THIS SHEET HAS BEEN 
REPLACED 

stirred at 0°C for 3 h and added to ice-water. The resulting precipitate is filtered 

off with suction, washed with water and toluene and dried in a high vacuum. 

Yield: 65.8 g (75%) 

m.p.: 149-150°C 

5 Rr (VII, 5:1) = 0.36 

MS (F AB): m/z = 423 (W} 
1H-NMR ([D6] DMSO):" B = 8.12 (d, J = 1 Hz, IH, Ph); 7.75 (dd, J = 6 Hz, 

J = 1 Hz, IH, Ph); 7.35 - 7.55 (m, 6H, Ph); 5.30 (s, 2H, C~); 4.40 - 4.60 (m, 2H, 

C~O); 4.22 (t, J = 9 Hz, IH, 4-H); 3.85 (dd, J = 9 Hz, J = 5 Hz, lH, 4-H); 3;25 

10 (s, 3H, S02CH3). 

15 

The compounds listed in Table V are prepared in analogy to the instructions of 

Example XIV: 

Table V: 

Ex. No. A Yield m.p. Rr (et)200 MS (FAB) 

(% ofth.) (°C) (eluent, ratio) (DMSO) m/z (M-1-+H) 

02Nn 92 140-142 0.34 -48.8 423 

xv 
c,H("'o : 

1 (VII, 5:1) (c=l,01) 

XVI Nn 82 106 0.41 I 375 
H,e-s--{ I (I, 95.5) 

s ~ 
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(5B)-3-(4-Benzyloxy-3-nitrophenyl)-5-(azidomethyl)oxazolidin-2-one 

4.4 g (66.9 mmol) of sodium azide are added to a solution of 25.7 g (60.8 mmol) 

5 of the compound from Example XI in 200 ml of anhydrous DMF, and the mixture 

is stirred at 70°C for 12 h. It is cooled to room temperature and 200 ml of ice­

water are stirred in. The resulting precipitate is filtered off, washed with water and 

petroleum ether and dried in vacuo. 

Yield: 21.4 g (95%) 

10 m.p.: 158-160°C 

Jlr (VII, 5: 1) = 0.48 

MS (EI): m/z = 370 (M1 
1H-NMR ([06] DMSO): B = 8.05 (d, lH, J = 8 Hz, Ph); 7.25 - 7.50 (m, 7H, Ph); 

5.30 (s, 2H, Ciii); 4.85 - 5.05 (m, lH, 5-H); 4.23 (t, J = 9 Hz, lH, 4-H); 

15 3.55 - 3.90 (m, 3H, 4-H, CHiN3). 

The compounds listed in Table VII are prepared in analogy to the instructions of 

Example XVII: 
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Table VII: 

Ex.No. A Yield m.p. 

("A. or th.) ("C) 

xvm 02Nn 92 138-140 

Hi;C,·H2C-O I ...-:: 

XIX Nn 95 136 

H.C·S-< I 
s ~ 

Example XX 

Rr (a.}20D 

(eluent, ratio) (DMSO) 

0.26 -119.4° 

(VII. 5:1) (c=l,l) 

0.59 I 
(I, 95:5) 

THIS SHEET HAS BEEN 
REPLACED 

l ll~lill IH~ll llrn Iii IHI 

MS (FAB) 

m/z~+H) 

370 

322 

(5£)-3-(4-Benzyloxy-3-nitrophenyl)-5-(aminomethyl)oxazolidin-2-one 

A solution of 53. l g (144 mmol) of the compound from Example XVII in 160 ml 

10 of 1,2-dimethoxyethane is heated to 50°C. 20..4 ml (173 mmol) of trimethyl 

phosphite are added dropwise slowly (gas evolution) and, after addition is 

complete, the mixture is stirred at 90°C for 2 h. 36 ml of 6 N HCl are then added 

dropwise, and stirring is continued at 90°C for 22 h. The mixture is cooled to 

room temperature, 810 ml· of 0.1 N HCl are added, and the aqueous phase is 

15 washed with ether (3 x 320 ml) and subsequently adjusted to pH= 9. The aqueous 

phase is extracted (2 x 300 ml) with ethyl acetate (3 x 650 ml), and the combined 

organic phases are washed with saturated NaCl solution (I x 100 ml) and dried 
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THIS SHEET HAS BEEN 
REPLACED 

1 liilll\ \IHI\ ml lil llll 

(Na:zS04). The solvents are stripped off in vacuo and the residue is dried in a high 

vacuum. 

Yield: 47.2 g (96%) 

m.p.: 135-136°C 

5 Rr (VIII, 85:10:5) = 0.05 

MS (EI): m/z = 344 ~) 

IO 

15 

1H-NMR ([06] DMSO): B = 8.3 - 9.1 (bs, 3H, NH3); 8.15 (d, lH, ·Ph); 7.3 - 7.8 

(m, 7H, Ph); 5.30 (v, 2H, ClJ2); 4.9 - 5.1 (m, lH, 4-H); 4.20 (m, lH, 5-H); 4.00 

(m, lH, 5-H); 3.10 - 3.40 (m, 2H, ClJ2N). 

The compounds listed in Table VIII are prepared in analogy to the instructions of 

Example XX: 

Table VIII: 

Ex.No. D Yield DLp. Rr MS(FAB) 

(% ofth.) ("C) (eluent, ratio) m/z (M') 

XXI N=cl 83 110 0.09 

Hp.s-{' I (Ill, 9:1) 
s ~ 

XXII 02N=cl 89 132-134 0.08 344 

HsC,-HzC-O I ~ (Vffi, 85:10:5) 
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Example.XXID 

THIS SHEET HAS BEEN 
REPLACED 

; \~lm\\ \HI\\ \\\I \I\ \Ill 

(5fil-3-(4-Benzyloxy-3-nitrophenyl)-5-(acetylaminomethyl)oxazolidin-2-one 

0 

JZ 02N~N o 

H C-H c-oV L;u NH-CO-CH
3 5 6 2 ~ 

14.6 ml (205 mmol) of acetyl chloride are added dropwise slowly to a solution, 

cooled to 0°C, of 47.2 g (137 mmol) of the compound from Example XX and . 

29.04 ml (212 mmol) of triethylamine in 500 ml of anhydrous THF. The mixture 

is stirred at 0°C for 2 h and added to ice-water. The precipitate is :filtered off with 

suction, washed with water and ether and dried over P 20 5 in a high vacuum. 

Yield: 48.9 g (93%) 

IO m.p.: 177-178°C 

Rr (VII, 1:1) = 0.51 

MS (F AB m/z = 386 (M+Ht 
1H-NMR ([D6] DMSO): 6 = 8.24 (t, J = 4 Hz, lH, NH); 8.10 (d, J = 1 Hz, IH, 

Ph); 7.75 (dd, J = 6 Hz, lH, Ph); 7.20 - 7.50 (m, 6H, Ph); 5.30 (s, 2H, CH2); 

15 4.70 - 4.80 (m, IH, 5-H); 4.15 (t, J = 9 Hz, lH, 4-H); 3.70 (dd, J = 9 Hz, 

J = 5 Hz, lH, H-4); 3.35 - 3.50 (m, SH, CH2N, NCH3); 1.83 (s, 3H, COCH3). 

The compounds listed in Table IX are prepared in analogy to the instructions of 

Example XXIII: 
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Table IX: 

Ex. No. A Yield 

(% ofth.) 

XXIV 
N02n 86 

HsC,-H.C-0 : I 

xxv 
Nn 

83 
H,e-s-(' I 

s ~ 

Example XX.VI 

- 60 -

m.p. .Rr 
{°C) ( eluent, ratio) 

155-156 0.62 

(VII, 1:1) 

136 0.15 

(I, 95:5) 

(a]zon 
(DMSO) 

-23.6° 

(c=l,05) 

THIS SHEET HAS BEEN 
REPLACED 

I rn~mll l~Hll llll Ill IHI 

MS (FAB) 

m/z (M+H) 

386 

338 

(5S)-3-(2-Methylthio-3-methyl-benzothiazol-6-yl)-5-(acetylaminomethyl)­

oxazolidin-2-one iodide 

CH r 

N~ 
H,C-S--<S~ ) 

N o 

L(.,.NH CH 
{( 3 

0 

IO 2.6 ml (40.00 mmol) of iodomethane are added to a stirred solution of 1.35 g 

(4.00 mmol) of the compound from Example XXV in 6 ml of anhydrous O:MF 

and the mixture is heated at 70°C for 23 h. The reaction mixture must 

subsequently cool down, 80 ml of ether are added, and the resulting precipitate is 

separated off by filtration. It is stirred into 50 ml of ethanol, filtration is carried 
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THIS SHEET HAS BEEN 
REPLACED 

\\~;\ill \IHll l\ll lil llll 
out again, the product is dried in a high vacuum over Sicapent to give 1.17 g 

(61%) of the title compound as colourless crystals. 

m.p.: 149°C (decomposition) 

MS (FAB) m/z = 352 (cation~ 

5 1H-NMR (250 MHz, [D6] DMSO): ~ = 8.60 (d, J = 1 Hz, lH, benzothiazole H-7); 

8.28 (m, lH, NHCO); 8.20 (d, J = 10 Hz, lH, benzothiazole H-4); 8.02 (dd, 

J = I Hz, J = 10 Hz, lH, benzothiazole H-5); 4.82 (m, lH, H-5); 4.20 (t, 

J = 10 Hz, IH, H-4 cis); 4.10 (s, 3H, NCH3); 3.85 (dd, J = 7 Hz, J = 10 Hz, lH, 

H-4 trans); 3.46 (m, 2H, C~N); 3.12 (s, 3H, SCH3); 1.85 (s, 3H, COCH3)~ 

10 Example .xxvn 

(5.S.)-3-(3-Amino-4-hydroxyphenyl)-5-(acetylaminomethyl)-oxazolidin-2-one 

3.58 g (9.28 mmol) of the compound from Example XXIII and 350 mg of Pd-C 

(10%) are stirred in 100 ml of methanol and 100 ml of TIIF under hydrogen 

15 (1 atm) for 3 h. The catalyst is removed by :filtration, the solvent is stripped off 

and the residue is dried. 

20 

Yield: 2.5 g (quant.) 

Rr(VII, 1:1)=0.42 

MS (CI): m/z = 265 {M1 
[a.Jfi0 = -110.45 (c = 1.0, DMSO) 
1H-NMR ([D6] DMSO): o = 9.0 - 9.5 (bs, IH, OH); 8.20 (t, J = 4 Hz, lH, 

NHCO); 7.05 (bs, lH, Ph); 6.55 (bs, 2H, Ph); 4.55 - 4.70 (m, lH, 5-H); 

4.30 - 4.52 (bs, 2H, NH2) 3.95 (t, J = 6 Hz, IH, 4-H); 3.60 (dd, J = 7 Hz, 

J = 4 Hz, lH, 4-H); 3.40 It, J = 4 Hz, 2H, CffiN); 1.73 (s, 3H, COCH3). 

25 The compounds listed in Table X are obtained as described for Example XXVII 

from the corresponding starting compounds: 

ii1~11ru1~11nr 
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Table X: 

Ex:. No. D Yield m.p. 
(o/o ofth.) ("C) 

xxvnr 
~Nn 

quant. 221-222 

HO h 

Rr [a.)ZOD 

(eluenf, ratio) (DMSO) 

0.31 -19.89 

(Vll, 1:1) (c=l,O) 

THIS SHEET HAS BEEN 
REPLACED 

m~li\l \Hill l\\1 lil 1111 

MS(CID,~ 

mlz(M+Ht 

265 

5 Example XX.IX 

(Sfil-3-(3-Hydroxy-4-(N-iso-propylamino)phenyl)-5-(acetylaminomethyl)oxazolidin-

2-one 

4.4 ml (4.4 mmol) of a IM solution of borane-tetrahydrofuran complex. in THF 

10 are added at 0°C to a mixture of 1.06 g (4.0 mmol) of the compound from 

Example XXVIII, 600 µl (8.0 mmol) of acetone and 50 ml of THF and the 

mixture is stirred at room temperature for a further 24 h. 4 ml of 1 M sodium 

hydroxide are added to the solution formed, the mixture is dried (N~S04) and the 

solvent is stripped off. 

15 Yield: 1.23 g ( quant.) 

Rr (I, 10:1) = 0.29 
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1H-NMR ([06] DMSO): 5 = 9.50 (bs, lH, OH), 8.25 (t, lH, NHCO), 7.10 (d, lH, 

Ar-2-H), 6.62 (dd, lH, Ar-6-H), 6.45 (d, lH, Ar-5-H), 4.65 (m, lH, 5-H), 

3.90-4.10 (m, 2H, ArNH, 4-H), 3.50-3.70 (m, 2H, CHN, 4-H), 3.40 (t, 2H, C"2N), 

5 1.70 (s, 3H, COCH3), 1.10 (d, 6H, CH3). 
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Table XI: 

Ex.No. A 

xxx CH3 

fl,C~ HNn 
HO 

5 XXXI 
H3C~CH3 HNn 

HO 

XXXII y HNn 
HO 

XXXIII 

<( HNn 
HO 

XXXIV y HNn 
HO 

- 64 -

Yield Rr (eluent, ratio) 

quant. 0.69 
(I. 5:1) 

quant. 0.33 
(I, 10:1) 

quant. 0.23 
(I, 10:1) 

quant. 0.28 
(I, 10:1) 

8 0.25 
(I, 10:1) 

THIS SHEET HAS BEEN 
REPLACED 

\ \~\\\\\ \\\\\\ \\\1 \i\ \ll\ 

MS (DCI, NH3) 
m/z (M'"+ll) 

322 

336 

334 

320 

305 
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(SS.)-3-(2-Imino-3-methyl-2,3-dihydrobenzoxazol-6-yl)-5-acetylaminomethyl)­

oxazolidin-2-one 

CH3 

I No o HN=< I : )l 
0 N 0 

L\._NHl(CH, 
0 

4.3 ml (69 mmol) of iodomethane are added to a solution of 2 g (6.89 mmol) of 

the compound from Example XXVII in 30 ml of dimethylformamide and the 

mixture is stirred at 100°C for 2 h. The solvent is stripped off in vacuo and the 

residue is stirred in dichloromethane, filtered off with suction and dried. 

Yield: 2.32 g (78%} 

Rr (VII, 1:1) = 0.10 

MS (DCI): m/z = 305 ~+H) 
1H-NMR ([D6] DMSO): cS = 10.0-10.5 (bs, lH, HN=C), 8.25 (bt, lH, NHCO), 

7.95 (d, lH, Ar-7-H), 7.62 (d, lH, Ar-4-H), 7.55 (dd, lH, Ar-5-H), 4.75 (m, lH, 

5-H), 4.18 (t, lH, 4-H), 3.78 (dd, lH, 4-H), 3.61 (s, 3H, NCH3), 3.30-3.40 (m, 2H, 

CHiN), 1.82 (s, 3H, NCOCH3). 
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THIS SHEET HAS BEEN 
REPLACED 

35.1 ml (0.18 mol) of 6-nitrobenzothiazol-2-on, 24.3 (0.18 mol) of potassium 

5 carbonate and 153 g (0.9 mol) of 2-isopropane in 1 I of 2-propanol are heated at 

reflux for 24 h. The cooled mixture is filtered, the solvent is stripped off in vacuo, 

the residue dissolved in dichloromethane, and washed with water. The organic 

phase is dried (N~S04), and the solvent stripped of in vacuo. The crude product 

obtained is chromatographed on silica gel ( eluent dichloromethane/petrolether 

10 2:1). 

15 

Yield: 8.7 g (20%) 

m.p. 138-142°C 

Rr (dichloromethane) = 0.47 

MS(CI): m/z = 256 (M + NH/) 

Example XXXVII 

6-Amino-3-isopropylbenzothiazol-2-on 

32 g (1.38 mmol) of the compound from example XXXV1 are suspended in a 

mixture of 90 ml of ethanol, 24 ml of water and 0.96 g (8.65 mmol) of CaC12. 

20 The mixture is heated at reflux, 28.8 g (0.42 mol) of zinc-powder are added and 

the mixture further heated at reflux for 30 min. The reaction mixture is filtered, 

while hot, the precipitate washed thoroughly with water, and the ethanol is 
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stripped off in vacuo. The residue is stirred into ether, the product is isolated by 

filtration and dried. 

Yield: 28 g (97%) 

m.p.: 138-140°C 

5 Re (dichloromethane) = 0.19 

10 

The compounds listed in Table XII are obtained as described for Example 

XXXVIl by reduction: 

Table XII: 

A-~ 

Ex. No. A Yield Re 
(%of th.) ( eluent, ratio) 

XXXVIII CH3 quant. 0.90 

( (VI, 10:1) 

o=(:O, 0 ~ 

The compound listed in Table XIII are obtained as described for Example I from 

the corresponding amines with benzyl chloroform.ate: 
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TableXID: 

Ex. No. A 

XXXJX 
( 

CH3 

o=< I Nn 
s ~ 

5 XL H C CH3 
3 '{ 

o=< I Nn 
s ~ 

XLI (CH3 

o=< I Nn 
0 ~ 

Yield m.p. 

(°C) 

87 163 

quant 160 

85 -

THIS SHEET HAS BEEN 
REPLACED 

\ milill IHlll llll lil llll 

Rr 
( eluent, ratio) 

0.15 

(CliiC12) 

0.70 

(CffiCI2) 

0.70 

(Vll, 95:5) 
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The compounds listed in Table XIV are obtained in analogy to the instructions of 

Example XXIII: 

Table XIV: 

02Nn ~ 0 

H C-CH-0 I ~ NJl.O 
5 6 2 

~NH-RH 
Ex. R4 Acylating Yield Rr MS (Cl) 

No. agent (1'/o of th.) (eluent. m/z 

ratio) (M+NH/) 

XLII o. 0 99 0.36 417 

H3C~ ~cJ (I, 10:1) 
Cl 

XL III 0 0 46 0.63 419 

HCO~ HC A (I. 10:1) 
3 'o Cl 3 

XLIV HC O BOC20 95 0.80 461 

H3~j---o.Jl.. (I, 10:1) 

H3C 
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The compounds listed in Table XV are obtained in analogy to the instructions of 

Example XXVIl: 

Table XV: 

Ex. R.i Yield Rr (eluent, MS 

No. ratio) m/z 

XLV 0 quant. 0.26 297 

H3C~ (I, 10:1) (M+NH4) 

XLVI 0 97 0.40 299 

H3C'o~ {I, 10:1) (M+NH4+) 

XL VII HC O quant. 0.28 323 

H:C~O~ (I, 10:1) CW) 
H3C 
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The compounds listed in Table XVI are obtained in analogy to the instructions of 

Example XXIX: 

Table XVI: 

Ex. A R Yield Rr MS 
No. {°lo) (eluent, m/z 

ratio) 

XL VIII /' 0 31 - -y c,H, HCJl 
3 HNn 

HO 

XLIX jCaHs 0 58 0.07 439 

9 HCJl (I, 10:1) (M+W) 

3 

HNn -

HO 
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Ex. A R 
No. 

L H3C,CH3 0 

H3C~ HN 

HM 
LI H3C,CH3 CH 0 

~3c~ ~ 
HN 

HM 
HC 0 

3 

LII 

~CJI 
0 

HCJl 
3 

HN 

HM 

Yield 

(%) 

63 

97 

94 

T!-!!S SHEET HAS BEEN 
REPLACED 

\ \iiilll lHlll llll lil 1111 

Rr MS 
(eluent, m/z 

ratio) 

0.35 322 

(I. 10:1) (M+Ir) 

0.57 -
(I. 10:1) 

0.22 342 

(I, 10: 1) (M+W) 
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(5R)-3-[3-Methyl-2-benzothiazolinon-6-yl]-5-(hydroxymethyl)-oxazolidin-2-one 

5 Method A 

26.76 g (85.12 mmol) of the compound from Example I are dissolved in 400 ml 

of THF, 10 mg of 1,10-phenanthroline hydrate are added and the mixture is cooled 

to -70°C. Then about 34 ml of 2.5 N n-butyllithium solution in hexane are added 

dropwise slowly until the colour changes to red. 12 ml (85.12 riJ.mol) of 

10 (R)-glycidyl butyrate are subsequently added dropwise. The mixture is allowed to 

rise to room temperature, saturated ammonium chloride solution is added, and the 

THF is stripped off in vacuo. The resulting precipitate is filtered off with suction, 

washed with water and ether and dried in a high vacuum. 

15 

20 

Yield: 17.93 g (75%) 

M.p.: 166°C 

R.r(Il, 1:1)=0.09 

MS (EI): m/z = 280 {M) 
1H-NMR ([D6] DMSO): 6 = 7.80 (d, J = I Hz, IH, benzothiazolinone 7-H); 7.60 

(dd, J = 6, J = 1 Hz, IH, benzothiazolinone 5-H); 7.32 (d, J = 6 Hz, IH, 

benzothiazolinone 4-H); 5.23 (t, J = 6 Hz, IH, OH); 4.62 - 4.80 (m, IH, 5-H); 

4.10 (t, J = 9 Hz, IH, 4-H); 3.85 (dd, J = 9, J = 5 Hz, IH, 4-H); 3.48 - 3.75 (m, 

2H, CliiO); 3.40 (s, 3H, CH3). 
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9.3 g (0.03 mol) of the compound from Example I are dissolved in 150 ml of 

THF, and the solution is cooled to -70°C. Then 4 ml (0.01 mol) of 2.5 M 

n-butyllithium solution in hexane are added dropwise. Subsequently and 

5 simultaneously, a further 8 ml (0.02 mol) of n-butyllithium and 4.23 ml (0.03 mol) 

of (R)-glycidyl butyrate are added dropwise slowly. The mixture is allowed to 

warm to room temperature and is subsequently stirred for three hours. It is worked 

up as described for Method A. Yield: 6 g (72%). 

The compounds listed in Table I are obtained from the corresponding carbamates 

I 0 as described for Example 1, Method A: 
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Table I: 

Ex.No. A Yield 

(% offh.) 

2 CH3 SS 
\ 

o=( I NJQ N ~ 
I 

CH3 

5 3 H,C-;CH, 43 

N:Q o=< I 
N ......; 
I 

CH3 

4 c;Hs 72 
I 

o=< I NJQ N ~ 
z 

CsHs 

- 75 -

DLp. Rr 
("C) ( eluent, ratio) 

197 0.15 

(I, 95:5) 

122 0.19 

(I, 9S:5) 

149 0.15 

(I, 9S:S) 

MS (Cl) 

THIS SHEET HAS BEEN 
REPLACED 

\~~\i\\ \Iii\\ \l\1 ll\ llll 

m/z (IW"+B) 

277 

333 

368 
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(SR)-3-(3-Methyl-2-benzothiazolinon-6-yl)-5-(methanesulphonyloxymethyl)­

oxazolidin-2-one 

6. 7 ml (86.82 mmol) of methanesulphonyl chloride are added slowly to a stirred 

solution, cooled to_ 0°C, of 18.72 g (66.78 mmol) of the .compound from Example 

I and 13 ml (93.5 mmol) of triethylamine in 180 ml of anhydrous dichloro­

methane. The mixture is stirred at 0°C for 20 min and at room temperature for a 

further 5 h, and the resulting precipitate is filtered off with suction, washed with 

I 0 water and ether and dried in a high vacuum. 

15 

Yield: 21.45 g (89%) 

m.p.: 172°C 

Rr (I. 95:5) = 0.27 

MS (FAB): m/z = 359 (M} 
1H-NMR ([D6] DMSO}: C5 = 7.78 (d, J = 1 Hz, IH, benzothiazolinone 7-H); 7.68 

(dd, J = 6 Hz, J = I Hz, IH, benzothiazolinone 5-H); 7.35 (d, J = 6 Hz, lH, 

benzothiazolinone 4-H); 4.90 - 5.10 (m, lH, 5-H); 4.40 - 4.60 (m, 2H, CHiO); 

4.20 (t, J = 9 Hz, lH, 4-H); 3.85 (dd, J = 9 Hz, J = 5 Hz, IH, 4-H); 3.40 (s, 3H, 

4-NCH3); 3.20 (s, 3H, S02CH3). 
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The methanesulphonates listed in Table 2 are obtained as described for Example 5 

from the corresponding alcohols. 

Table 2: 

Ex. No. A Yield m.p. Rr MS (FAB) 

(% ofth.) (OC) (elnent, ratio) m/z (M" + H) 

6 CH3 78 188 0.2S 3SS a) 
\ 

(I, 95:5) NJQ o=( I N ~ 
I 

CH3 

7 

¥~~ 
76 0.32 411 a) 

(I, 95:5) 

N:Q o=( I 
N ~ 
I 

CH3 

8 C2H5 67 187 0.16 446 

' (II, 1:1) NJQ -o=( I N /.: 
( 

CGHS 

a) MS (El), mh (M} 
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(5R)-3-(3-Methyl-2-bellZothiazolinon-6-yl)-5-(azidomethyl)-oxazolidin-2-one 

4.02 g (61.77 mmol) of sodium azide are added to. a solution of 17.03 g 

5 (47.51 mmol) of the compound from Example 5 in 58 ml of anhydrous DMF, and 

the mixture is stirred at 70°C for 5 h. It is cooled to room temperature and 100 ml 

of ice-water is stirred in. The resulting precipitate is filtered off, washed with 

water and petroleum ether and dried in vacuo. 

Yield: 12.8 g (88%) 

IO m.p.: 129°C 

15 

Re (I, 95:5) = 0.40 

MS (EI): m/z = 305 (M1 
1H-NMR ([D6] DMSO): () = 7.85 (d, J = 1 Hz, lH, benzothiazolinone 7-H); 7.57 

(dd, J = 6 Hz, J = 1 Hz, benzothiazolinone 5-H); 7.34 (d, J = 6 Hz, lH, 

benzothiazolinone 4-H); 4.82 - 5.00 (m, lH, 5-H); 4.15 (t, J = 9 Hz, lH, 4-H); 

3.65 - 3.77 (m, 3H, 4-H, C~N3); 3.41 (s, 3H, NCH3). 
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The azides listed in Table 3 are obtained as described for Example 9 from the 

corresponding methanesulphonates: 

Table 3: 

Ex. No. A Yield m.p. Rr MS (FAD) 

(%of th.) (OC) ( elnent, ratio) m/z(M++B) 

10 CH3 87 179 0.33 302 a) 
\ 

(I, 9S:S) NJCl o=(' I N ~ 
I 

CH3 

11 H,C!CH, 78 0.36 358 •) 

(I, 97:3) 

N:Q o=< I N /.: 
I 

CH3 

12 C2Hs 90 120 O.Sl 393 
\ 

(IV) NJQ o=( I N ~ 
( 

CsHs 

a) MS (EI), mlz (M) 
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(5fil-3-(3-Methyl-2-benzothiazolinon-6-yl)-5-(aminomethyl)-oxazolidin-2-one 

hydrochloride 

CH3 

~~ 
o=<s~) 

N 0 

L(_NH,xHCI 

A stirred solution of 12.75 g (41.76 mmol) of the compound from Example 9 in 

30 ml of 1,2-dimethoxyethane is heated to 50°C. 5.7 ml (50.11 mmol) of trimethyl 

phosphite are added dropwise slowly (evolution of gas) and after the addition is 

complete the mixture is stirred at 90°C for 2 h. 8.4 ml of 6 N HCl are then added 

and stirring is continued at 90°C for 3 h. The mixture is cooled to room 

I 0 temperature, and the precipitate is separated off by filtration, washed with 

15 

1,2-dimethoxyethane and dried over P20 5 in a high vacuum. 

Yield: 8.86 g (75%) 

m.p.: 259°C (decomposition) 

Rr (Ill, 95:5) = 0.09 

MS (EI): m/z = 279 (M'°) 
1H-NMR ([D6] DMSO): B = 8.5 (bs, 3H, NH); 7.85 (d, J = I Hz, IH, 

benzothiazolinone 7H); 7.65 (dd, J = 6 Hz, J = I Hz, IH, benzothiazolinone 5-H}; 

7.34 (d, J = 6 Hz, IH, benzothiazolinone 4-H); 4.90 = 5.10 (m, IH, 5-H}; 4.23 (t, 

J = 9 Hz, IH, 4-H); 4.42 (dd, J = 9 Hz, J = 5 Hz, IH, 4-H); 3.40 (s, 3H, NCH3); 

20 3.15 - 3.35 (m, 2H, CH2N). 

The amine hydrochlorides listed in Table 4 are obtained as described for Example 

13 from the corresponding azides: 
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Table 4: 

Ex.No. A Yield 
(% ofth.) 

14 CH3 92 
\ 

o=< I N:Q N ...-:: 
d~ 

5 15 CH 
~c-; ' 83 

N:Q o=< I N ~ 
I 

CH, 

16 C:zHs 95 

' N:Q o=< I N ~ 
z 

C.H. 

a) MS (El), m/z (W) 

- 81 -

m.p. 
('IC) ~ratio) 
272 0.33 
(decomp.) (III. 8:2) 

(Oil) 0.12 
(IIl, 9:1) 

(Oil) 0.5 
(III, 8:2) 

THIS SHEET HAS BEEN 
REPLACED 
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MS(FAB) 
mlz{Ar+H) 

276 •) 

333 

-
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(5R)-3-[3-Methyl-2-benzothiazolinon-6-yl)-5-(dimethoxyphosphonamino­

methyl)oxazolidin-2-one 

A solution of 164 mg (0.5 mmol) of the compound from Example 9 in 3 ml of 

1,2-dimethoxyethane is heated to 50°C, and 0.7 ml (0.55 mmol) of trimethyl 

phosphite is added dropwise slowly. After the addition is complete, stirring is 

continued at 90°C for a further 2 h, the solvent is subsequently stripped off and 

the residue is crystallized twice from ethanol. 

10 Yield: 32 mg (20%) 

m.p.: 169°C 

Rr (I, 95:5) = 0.15 

MS (FAB): m/z = 388 ~+H) 
1H-NMR ([D6] DMSO): B = 7.82 (d, J = 1 Hz, lH, benzothiazolinone 7-H); 7.57 

15 (dd, J = 6 Hz, J = 1 Hz, lH, benzothiazolinone 5-H); 7.35 (d, J = 6 Hz, lH, 

benzothiazolinone 4-H); 5.30-5.50 (m, lH, PNH); 4.60-4.80 (m, lH, 5-H); 4.10 

(t, J= 7 Hz, lH, 4-H); 3.90 (dd, J = 7 Hz, J = 4 Hz, lH, 4-H); 3.60 (d, J = 11 Hz, 

3H, POCH3); 3.55 (d, J = 11 Hz, 3H, POCH3); 3.40 (s, 3H, NCH3). 

ii111111iii11iIDEJr 
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(5.S)-3-(3-Methyl-2-benzothiazolinon-6-yl)-5-(acetylaminomethyl)oxazolidin-2-one 

Method A: 

5 A solution of 1.09 g (27.34 mmol) of sodium hydroxide in 8 ml of water is added 

to a stirred solution of 8.55 g (27.07 mmol) of the compound from Example 13 in 

80 ml of THF. 2.81 ml (29.78 mmol) of acetic anhydride in 6 ml of THF are 

added dropwise slowly thereto at 0-5°C and the pH is kept at . 9 by the 

simultaneous addition of a 5 N aqueous NaOH solution. Stirring is continued at 

I 0 0°C for I h and the THF is evaporated off in vacuo. The precipitate is filtered off 

with suction, washed with water and ether and dried over P20 5 in a high vacuum. 

Yield: 8.39 g (96%) 

15 

m.p.: 208°C 

Rr (I, 95:5) = 0.21 

MS (DCI, NH3) m/z = 322 (M+Ht 
1H-NMR. ([06] DMSO): o = 8.24 (t, J = 4 Hz, IH, NH); 7.85 (d, J = I Hz, IH, 

benzothiazolinone 7-H); 7.55 (dd, J = 6 Hz, J = I Hz, IH); benzothiazolinone 

5-H); 7.32 (d, J = 6 Hz, IH, benzothiazolinone 4-H); 4.55 - 4.80 (m, IH, 5-H); 

4.15 (t, J = 9 Hz, IH, 4-H); 3.67 (dd, J = 9 Hz, J = 5 Hz, IH, H-4); 3.35 - 3.50 

20 (m, SH, CH2N, NCH3); 1.83 {s, 3H, COCH3). 

Method B: 

I. I 0 g {2.30 mmol) of (5S)-3-(2-methylthio-3-methyl-benzo[ 4,5-d]-thiazol-6-yl)-

5-acetylaminomethyl-oxazolidin-2-one iodide (Example XXVI) are dissolved in 

24 ml of a 4:1 mixture of dichloromethane:methanol. 1.5 g of silica gel are added 

25 and the mixture is subsequently stirred at room temperature for I h. Then 6 ml of 
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methanol are added and the solvent is evaporated off in vacuo. The residue is 

placed on a column with 100 g of silica gel and eluted with dichloro­

methane:methanol 95:5. The product-containing fractions are collected, the solvent 

is evaporated off in vacuo and the residue is recrystallized from ethanol. 343 mg 

5 (46%) of the title compound are obtained. The physical data are identical with 

those of the compound obtained according to Method A. 
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The acetamides listed in Table 5 are obtained in analogy to Example 18. 

Table 5: 

Ex. No. A Method Yield m.p. ~ent, MS (FAB) 
(% ofth.} (OC) m/z (Mi°+H) 

ratio) 

19 CH3 A 49 224 (de- 0.36 318 a) 

\ Comp".) (I. 95:5) 

Nn o=(N I ....:: 
I 
CH~ 

20 H,C~CH, 
A 37 142 0.41 374 a) 

(I. 9:1) 

N:Gl o=( I N ....:: 
I 

CH3 

21 CzHs A 57 129-132 0.69 409 
\ (Ill, 8:2) 

Nn o=( I N ....:: 
( 

CaH., 

22 (CH3 B s I 0.12 335 a) 
(I, 95:5) 

o=( I N:Gl 
s ....:: 

a) MS (El), m/z (Ml 
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(5S)-3-(l-Ethyl-2-benzimidazolon-6-yl)-5-(acetylam.inomethyl)-2-oxazolidinone 

3 g (7.35 mmol) of the compound from Example 21 are initially introduced into 

5 60 ml of NH3 at -40°C. With monitoring by TLC, about 360 mg (15 mmol) of 

sodium are added. When conversion is complete, saturated ammonium chloride 

solution is added and the ammonia is evaporated off overnight. The crude product 

obtained is chromatographed on silica gel. 

10 

15 

Yield: 1.5 g (64% of theory) 

m.p.: 80 to 85°C 

MS (FAB): 319 (M+ff) 

Rr = 0.35 (I, 9:1) 

Example 24 

(5fil-3-(2-Benzoxazolinon-6-yl)-5-(acetylaminomethyl)-oxazolidin-2-one 

I g (3.76 mmol) of the compound from Example XXVII and 0.67 g (4.14 mmol) 

of carbonyldiimidazole in I 0 ml of anhydrous DMF are stirred at room 
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ilif:iiiJ I i;;fill 11' 

temperature for 8 h. The solvent is stripped off in vacuo and the residue is stirred 

in dichloromethane, filtered off with suction and dried. 

Yield: 0.86 g (78%) 

m.p.: 219-220°C (decomposition) 

5 Rr(VII; 1:1) = 0.53 

IO 

[cx.]5° =.-23.213 (c = 1.0, DMSO) 

MS (FAB): m/z = 292 ~+H) 
1H-NMR ([D6] DMSO): B = 11.4 - 11.8 (bs, lH, NH); 8.23 (t, J = 4 Hz, lH, 

NHCO); 7.55 (d, J = 1 Hz, lH, benzoxazolinone 7-H); 7.20 (dd, J = 6 Hz, 

J = 1 Hz, lH, · benzoxazolinone); 7.10 (d, J = 6 Hz, IH, benzoxazolinone 4-H); 

4.60 - 4.80 (m, IH, 5-H); 4.10 (t, J = 6 Hz, lH, 4-H); 3.72 (dd, J = 7 Hz, 

J = 4 Hz, lH, 4-H); 3.40 (t, J = 3 Hz, 2H, ~CN); 1.82 (s, 3H, COCH3). 



5 

Le A 30 900-Foreign Countries 

- 88 -

THIS SHEET HAS BEEN 
REPLACED 

The compounds listed in Table 6 are prepared in analogy to the instructions of 

Example 24: 

Table 6: 

Ex.No. A Yield m.p. R, (a.120
0 MS (FAB) 

(% ofth.) (OC) (eluent, ratio) (DMSO) m/z (M"" + H) 

25 H 22 169 (Z) 0.33 -16.4 292 
I N:u (VII, 2:1) (c=l) o=< I 

0 /; 

Example 26 

(5£)-3-(2-Mercaptobenzoxazol-6-yl)-5-acetylaminomethyl)oxazolidin-2-one 

This Sheet H . 

111111;01~ 
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276 mg (1.04 mmol) of the compound from Example XXVIII and 184 mg 

(1.14 mmol) of potassium 0-ethyldithiocarbonate in 6 ml of .ethanol are stirred at 

70°C for 8 h. 30 ml of water and 30 ml of ethyl acetate. are then added, the 

organic phase is separated off, the aqueous phase is extracted with ethyl acetate, 

5 the con;ibined organic phases are washed with saturated NaCl solution and dried 

(N32SO 4) and the solvents are stripped off. The residue is recrystallized from 

methanol. 

Yield: 102 mg(31%) 

m.p.: 239°C (decomposition) 

IO Rf (VIII, 1:1) = 0.41 

[a.]~o = -25.15 (c = 1.0, DMSO) 

MS (CI): m/z = 307 (1("} 
1H-NMR ([06] DMSO): B = 8.25 (t, IH, J = 4 Hz, NHCO); 7.75 (d, J = 1 Hz, 

IH, benzoxazole 7-H); 7.45 (dd, J = 6 Hz, J = I Hz, IH, benzoxazole 5-H); 7.25 

15 (d, J = 6 Hz, IH, benzoxazole 4-H); 4.65 - 4.82 (m, IH, 5-H); 4.15 (t, J = 6 Hz, 

IH, 4-H); 3.75 (dd, J = 7 Hz, 4 Hz, IH, 4-H); 3.45 (t, J = 4 Hz, 2H, H2CN); 

3.10 - 3.40 (bs, lH); 1.85 (5, 3H, COCH3). 

The compounds listed in Table 7 are prepared in analogy to the instructions of 

Example 26: 
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Table 7: 

Ex. No. A Yield 

(% ofth.) 

27 

HS~N:v 
33 

0 ~ 

- 90 -

m.p.· Rr 
(OC) (eluent, ratio) 

>250 o,ss 
(VII, 1:1) 

MS (Cl) 

THIS SHEET HAS BEEN 
REPLACED 

m/z~+H) 

307 

5 Example 28 

(5fil-3-(2-Mercapto-benzothiazol-6-yl)-5-(acetylaminomethyl)oxazolidin-2-one 

A solution of 500 mg (1.21 mmol) of (5S)-3-(2-benzylthio-benzo[4,5-d]thiazol-

6-yl)-5-acetylaminomethyl-oxazolidin-2;..one in 2.5 ml of trifluoroacetic acid and 

10 0.56 ml of thioanisole is heated at 60°C for 42 h. The mixture is allowed to cool, 

25 ml of ether are added, and the precipitate is separated off by filtration, washed 

with 5 ml of ether and dried in a high vacuum. 59 mg (15%) of the title 

compound were obtained as solid. 

m.p.: 161°C 

15 Rr (I, 92:8) = 0.24 

MS (DCI, NH3): m/z = 324 (M+Ht 
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1H-NMR (250 MHz, 0 6-DMSO): B = 13.73 (bs, lH, SH); 8.24 (m, lH, NH); 7.86 

(d, J = 1 Hz, lH, benzothiazole H-7); 7.63 (dd, J = 1, IO Hz, lH, benzothiazole 

H-5); 7.30 (d, J = IO Hz, lH, benzothiazole H-4); 4.74 (m, lH, H-5); 4.11 (dd, 

J = 9, 9 Hz, lH, H-4 cis); 3.76 (dd, J = 7, 9 Hz, lH, H-4 trans); 3.42 (t, J = 6 Hz, 

5 2H, CifiN); 1.84 (s, 3H, COCH3). 

Example 29 

(Sfil-3-(2-Aminobenzoxazol-6-yl)-5-(acetylaminomethyl)oxazolidin-2-one 

533 mg (2.19 mmol) of the compound from Example XXVIII in IO ml of 

IO methanol are added to a solution of 253 mg (2.41 mmol) of cyanogen bromide in 

2.5 ml of methanol and 2.5 ml of water, and the reaction mixture is stirred at 

room temperature for 20 h. The methanol is stripped off in vacuo, and the 

precipitate is filtered off, washed with water and dried in a high vacuum. 

15 

20 

Yield: 393 mg (62%} 

m.p.: 237°C 

Rr (VII, 1:1) = 0.4 

MS (EI}: rn/z = 290 (W} 
1H-NMR ([D6] DMSO): B ; 8.25 (t, J = 4 Hz, lH, NHCO); 7.62 (bs, lH, Ph); 

7.50 (bs, 2H, ~); 7.30 (bs, lH, Ph); 7.15 (bs, lH, 7H); _4.60 - 4.78 (m, lH, 

5-H); 4.12 (Z, J = 7 Hz, lH, 4-H}; 3.70 (dd, J = 7 Hz, J = 4 Hz, lH, 4-H); 

3.35- 3.45 (m, 2H, CifiN); 1.80 (s, 3H, CH3CO). 

The compounds listed in Table 8 are prepared in analogy to Example 29: 
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Table 8: 

Ex.No. A Yield 

(0.4 ofth.) 

30 NX) S6 
H2N-{ I 

0 ....:: 

- 92 -

m.p. 

("C) 

219-220 

Rr 
(eluent, ratio) 

0.42 

(II, 1:1) 

MS (El) 

THIS SHEET HAS BEEN 
REPLACED 

m/z~ -Cl) 

290 

5 Example 31 

(5fil-3-(2-Aminobenzoxazol-6-yl)-5-(acetylaminomethyl)oxazolidin-2-one hydro-

chloride 

xHCl 

2.58 ml (2.58 mmol) of 1 N HCl in ether and then 130 ml of ether are added to a 

10 solution of 150 mg (0.52 mmol) of the compound from Example 29 in 35 ml of 

methanol. The precipitate is filtered off with suction, washed with ether and dried 

in a high vacuum. 

15 

Yield: 170 mg (89%) 

m.p.: 226-227°C 
1H-NMR ([D6] DMSO): B = 8.8 - 9.2 (bs, lH, NH); 8.28 (t, J = 4 Hz, lH, 

NHCO); 7.80 (s, lH, Ph); 7.20 - 7.35 (m, 2H, Ph); 4.5 - 5.0 (m, 3H, 5-H, Nlii); 

4.15 (t, J = 7 Hz, lH, 4-H); 3.73 (dd, J = 7 Hz, J = 4 Hz, lH, 4-H}; 3.40 (t, 

J = 4 Hz, 2H, CHzN); 1.80 (s, 3H, CH3CO). 
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The compounds listed in Table 9 are prepared in analogy to Example 31: 

Table 9: 

Ex.No. A Yield DLp. 

(% ofth.) ("C) 

32 

":U 
47 220 

H2N-< I 
0 h 

Example 33 

(Sfil-3-(3-Acetyl-2-benzoxazolinon-6-yl)-5-(acetylaminomethyl)-oxazolidin-2-one 
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16.5 ml (0.68 mmol) of sodium hydride (80% in paraffin) are added to a solution 

of 200 mg (0.68 mmol) of the compound from Example 23 in 10 ml of DMF and 

the reaction mixture is stirred at room temperature for 15 niin. Then 50 µl (54 mg, 

0.68 mmol) of acetyl chloride are added dropwise at 0°C and the mixture is stirred 

5 at 0°C for a further 15 h. It is worked up by stripping off the solvent in vacuo, 

taking up the crude product in ethyl acetate and water, . subjecting the aqueous 

phase to extraction three times with ethyl acetate, washing the combined organic 

phases with saturated NaCl solution, drying them (N~SO.J, concentrating them 

10 

and recrystallizing the residue from methanol. 

Yield: 54 mg (23%) 

Rr (VII, 1:1) = 0.62 

MS (EI): m/z = 333 ~) 
1H-NMR ([D6] DMSO): o = 8.2_5 (t, J = 4 Hz, lH, NHCO); 7.90 (d, J = 6 Hz, 

lH, benzoxazoline 4-H); 7.72 (d, J = 1 Hz, lH, benzoxazoline 7-H); 7.33 (dd, 

15 J = 6 Hz, J = 1 Hz, benzoxazoline 5-H); 4.60 - 4.80 (m, lH, 5-H); 4.15 (t, 

J = 6 Hz, lH, 4-H); 3.73 (dd, J = 7 Hz, 4 Hz, lH, 4-H); 3.55 (t, J = 4 Hz, 2H, 

C~N); 2.60 (s, 3-H, CH3CO); 1.80 (s, 3H, CH3CON). 

The compounds listed in Table 10 are prepared in analogy to the instructions of 

Example 33: 
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Table 10: 

Ex. No. A Yield 

(".4 of th.) 

34 ,CH3 49 
802 
\ N:Q o=< I 
0 ~ 

5 35 
OY'O ............. CgH5 

54 

o=<N:Q 
0 ~ 

36 

o~ 
82 

N:Q o=< I 
0 ~ 

37 CH3 53 
I 

o=< I N:Q 
0 ~ 

38 (CeHs 77 

o=< I N:Q 
0 ~ 

- 95 -

·DLp. R, 
(DC) (elnmt, ratio) 

224-225 0.25 

(VII. 5:1) 

·' 

220-222 0.26 

(VII. 5:1) 

223-224 0.36 

(VII, 5:1) 

243-244 0.20 

(VII, 5:1) 

247-248 0.29 . 

(VII, 1:1) 

[a.)200 

THIS SHEET HAS BEEN 
REPLACED 

MS(FAB) 

(DMSO) m/z~+H) 

-17.7° 370 

(o=0,5) 

-23.2° 440 

(o=0,5) 

-22.6° 359 a) 

(c=0,5) 

-30.6° 306 

(c=0,5) -

-19.9° 381 •) 

(o=0,5) 
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Ex.No. A Yield 

(% offh.) 

39 (~CH2CH3 57 

o=< I Nn 
0 ~ 

40 (CN 29 

o=(N~ 
0 ~ 

41 CH2CF3 82 
I . 

o=< I Nn 
0 ~ 

42 CH pH 85 
I 

Nn o=< I 
0 ~ 

5 a) MS (El), m/z (M) 

Example 43 

- 96 -

m.p. R, 
(OC) (eluent, ratio) 

197-198 0.22 

(VII. 5:1) 

210-212 0.25 

(VII, 5:1) 

- 0.60 

(VII, 1:1) 

230-231 0.53 

(decomp.) {VII, 1:1) 

THIS SHEET HAS BEEN 
REPLACED 

. ·-··. -:: ~FNI\ \'\i .. \i\ \Hl 
' :t'D \.~ .H 

.... ,~.n .iWIJ!a •. 

(a)ZOD MS(FAB) 

(DMSO) mlz~+H) 

-23.0° 378 

(o=0,5) 

-19.2° 331 

(c=l,O) 

- 374 

-20.7° 322 

(c=l,O) 

( 5S.)-3-(3-Methy1-2-benzoxazolinethion-6-yl)-5-acety laminomethy 1 )-oxazolidin-

2-one 

10 767.9 mg (2.9 mmol) of the compound from Example XXVTII and 511 mg 

(3.2 mmol) of potassium 0-ethyldithiocarbonate in 15 ml of ethanol ·are stirred at 
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70°C for 8 h. The solvent is then stripped off, 20 ml of DMF and 410 mg 

(28.9 mmol) of methyl iodide are added to the residue, and the mixture is stirred 

at 150°C for 20 h. It is then cooled, 40 ml of CRiC12 are added, and the 

precipitate is filtered off with suction, washed with CRiC12 and then boiled with 

methanol. The residue is dried in a high vacuum. 

Yield: 602 mg (65%) 

Rr (VII, 1:1) = 0.44 

MS (CI): m/z = 322 ~ 
1H-NMR ([D6] DMSO): B = 8.25 (t, J = 4 Hz, lH, NHCO); 7.82 (s, lH, Ph); 7.50 

(s, 2H, Ph); 4.65 - 4.85 (m, lH, 5-H); 4.15 (t, J = 7 Hz, lH, 4-H); 3.25 (dd, 

J = 7 Hz, J = 4 Hz, lH, 4-H); 3 .14 (s, 3H, NCH3); 3 .40 - 3 .50 (m, 2H, CIIiN); . 

1.82 (s, 3H, CH3CO). 

Example 44 

(5fil-3-(3-Ethyl-benzothioazolinethion-6-yl)-5-(acetylaminomethyl)oxazolidin-2-one 

0.72 ml (9.00 mmol) of iodoethane is added to a stirred solution of 303 mg 

(0.90 mmol) of (5.S.)-3-(2-methylthio-benzo[4,5-d]thiazol-6-yl)-5-(acetylamino­

methyl)-oxazolidin-2-one (Example XXVI) in 3 ml of anhydrous DMF, and the 

mixture is heated at 100°C (bath temperature) for 23 h. The reaction mixture is 

20 allowed to cool, 30 ml of ether are added and the honey-like precipitate is 

separated off by decanting. Chromatographic purification over 58 g of silica gel 

(dichloromethane:methanol 95:5) gives 74 mg (25%) of the title compound as 

crystals. 

m.p.: 224°C 

25 Rt- (I, 95:5) = 0.15 

MS (EI): m/z = 351 (M)+ 
1H-NMR ([D6] DMSO): B = 8.23 (m, lH, NHCO); 7.96 (d, J = 1 Hz, lH, 

benzothiazolone H-7); 7.73 (dd, J = 1, 9 Hz, lH, benzothiazolone H-5); 7.63 
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1 l~~m1! iii I 

(d, J=9 Hz, lH, benzothiazolone H-4); 4.76 (m, lH, H-5); 4.46 (q, J = 7 Hz, 2H, 

CH3C~); 4.17 (dd, J = 10, 10 Hz, lH, H~4 cis); 3.80 (m, lH, H-4 cis); 3.46 (m, 

2H, CfiiN); 1:.83 (s, 3H, COCH3); 1.28 (t, J = 7 Hz, 3H, CH3Cfii). 

The compounds listed in Table 11 are obtained as described for Example 44: 

Table 11: 

Ex. No. A Yield DLp. ~t,ratio) 
MS(EI) 

(% ofth.) (DC) mlz(M+H)+ 

45 r5H3 16 197 0.14 366 
(I, 95:5) 

s=( I N:Q 
s ~ 

Example 46 

( 5 S)-3-(3-Methyl-benzothiazolinethion~6-yl)-5-( acetylaminomethyl )oxazolidin-

2-one 

83 mg (0.17 mmol) of the compound from Example XXVI are heated without 

solvent and with stirring in vacuo (1 mm) from 125°C to 150°C over the course of 

15 1.5 h. The residue is allowed to cool and is washed thoroughly with 250 ml of 

water, stirred thoroughly with 15 ml of ethyl acetate and 5 ml of ethanol, and 
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l !J~l~ll IHl\l l\11111 llll 
dried in a high vacuum over Sicapent. 48 mg (83%) of the title compound are 

obtained as colourless crystals. 

m.p.: 253°C (decomposition) 

Rr (I, 95:5) = 0.10 

5 MS (FAB): m/z = 338 (M+H)+ 
1H-NMR (200 MHz, 0 6-DMSO): B = 8.28 (m, lH, NHCO); 7.91 (d, J = 1 Hz, 

lH, benzothiazolinethione H-7); 7.72 (dd, J = 1, 9 Hz, lH, benzothiazolinethione 

H-5); 7.56 (d, J = 9 Hz, lH, benzothiazolinethione H-4); 4.78 (m, lH, H-5); 4.15 

(dd, J = 10, 10 Hz, lH, H-4 cis); 3.75 (m, 4H, CH3, H-4 trans); 3.43 (m, 2H, 

IO CHiN); 1.85 (s, 3H, COCH3). 

The compounds listed in Table 12 are prepared in analogy to the instructions of 

Example 24. 
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Table 12 

Ex.No. A 

47 H3C,CH3 . 

Nn o=( I 
0 ~ 

5 CH3 48 

~cy 

o=( I Nn 
0 ~ 

49 

~ 
o=( I Nn 

0 ~ 

50 

\( 
a=< I Nn 

0 ~ 

51 

<( 
o=<n 0 ~ 

- 100 -

Yield Rr (eluent, ratio) 

quant 0.44 
(I. 10:1) 

78 0.71 
(I. 5:1) 

73 0.16 
(I, 10:1) 

62 0.38 
(I-10:1) 

-

77. 0.23 
(I, 10:1) 

THIS SHEET HAS BEEN 
REPLACED 

MS (DGI) 
m/z IM'"+H) 

324 

348 

362 

322 

346 
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Ex.No. A Yield 

52 y 86 

o=( I NM 
0 h 

- 101 -

R, ( eluent, ratio) 

0.22 
(I. 10:1) 

THIS SHEET HAS BEEN 
REPLACED 

'.'".~ljll 'j~~Bl( l\ll Iii 1111 " ..... JI .,d 

MS(DQ) 
m/z (M'"+B) 

360 

The compound listed in Table 13 is prepared in analogy to the instructions of 

Example 33. 

Table 13 

Ex.No. A Y"ield R, (eluent, ratio) MS(DQ) 
("A. of th) m/z (M'"+H) 

53 CH3 
so 0.14 306 

I (VII, 5:1) 

a=< I Ntr 
0 ...-::; 

Example 54 

(5.S.)-3-(3-Methyl-2-benzothiazolinon-6-yl)-5-(cyclopropylcarbonylaminomethyl)-

l 0 oxazolidin-2-one 
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4.74 g (0.015 mol) of (SS)-3'."(3-methyl-2-benzothiazolinon-6-yl)-5-(aminomethyl)­

oxazolidin-2-one hydrochloride (Example 13) in 150 ml of dichloromethane are 

placed under argon at about 5°C. 4.5 ml (0.033 mol) of triethylamine and 1.35 ml 

(0.015 mol) of cyclopropanecarbonyl chloride are added dropwise in succession. 

5 The mixture is stirred at room temperature for one hour, water is added, the 

organic phase is separated off and the solvent is stripped off. The crude product 

obtained is purified on silica gel ( eluent: dichloromethane/me$anol 100:2) and 

subsequently triturated with dichloromethane/petroleum ether. 

10 

15 

20 

Yield: 5.1 g (98%) 

Melting point: 190-192°C 

Rr (I, 100:2) = 0.15 

MS (DCI, NH3): m/z = 348 (M+Ht 

The compounds listed in Table 14 are prepared in analogy to the instructions of 

Example 54. 

Table 14 

Ex. R" 
No. 

55 0 

HJ\ 
56 0 

H3C~ 
57 0 

H3C~ 

CH3 \ 

N~ 0 

o=(s~ )( 
N 0 

L(NH-R4 

AcyJating agent Yield m.p. 
("Ai ofth.) ("C) 

0 0 26 .182-184" 

Jl. Jl 
H 0 CH3 

0 58 186-188 

H3C~CI 
0 76 185-188 

H3C~CI 

Ri(eluent, MS(Cl) 
ratio) m/z (l\{'"+11) 

0.13 325a 
(I, 100:5) 

0.12 336 
(I,100:2) 

0.25 350 
(I, 100:5) 



Le A 30 900-Foreign Countries 

Ex. R' Acylating agent 
No. 

58 0 0 

H3C~ H3cJlc1 

H3C H3C 

59 0 0 

t1ac--.A HsC~r.1 
60 HsC 0 

H3C~ 
H3C 0 

H.C~CI 
61 0 0 

H3C~ H3C0 
Cl 

H3C CH H3C CH 3 3 

5 62 0 0 er ifc1 
63 0 0 

d' <Jlc1 
64 0 (F3CCO).p 

FC~ 
3 

65 0 0 

F~ FJCI 

66 0 0 

c1J(. c1Jlc1 

67 0 0 

F3C~ FacJCI 

IO 

. 
68 0 0 

NC~ Nc_)l.CI 

69 0 0 

H3C~ H3C~CI 
0 

0 

70 0 0 

HCO~ 3 H~COJlCI 

:.. 103 -

·Yield m.p. 
(% ofth.) ("C) 

79 218-220 

68 190-192 

63 213-215 

69 . 

74 195-197 

74 211-213 

so 198-200 

52 208-210 

45 192-194 

37 106-108 

29 113-115 

26 230-232 

48 173-175 

THIS SHEET HAS BEEN 
REPLACED 

Ri(eluent, 
ratio) =(~+H) 

0.29 350 
(I. 100:5) 

0.24 364 
(I.100:5) 

0.28 364 
(1,100:5) 

0.15 364 
(I. 100:5) 

0.20 3798 

(I, 100:5) 

0.39 376 
(I. 100:5) 

0.14 375b 
(I. 100:2) 

0.40 339b 
(I. 100:5) 

0.48 3738 

(I. 100:5) 

0.37 40.,a 
(I. 100:5) 

0.10 -
(I, 100:2) 

0.26 397• 
(I. 100:5) 

0.13 337b 
(I. 100:2) 
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Ex. 
No. 

R4 AcylatJng agmt 

71 0 0 Jl... Jl H3c-o H3c ........... o c1 

72 0 0 
H

3
c.._............0 Jl,_ HaC_.........,OJlCI 

73 0 0 

H3C'f0 Jl.. Hs<?'('oJlCI 
H,,C H1C 

74 0 0 vo.Jl,. VOJlCI I 

5 75 0 0 

,,._SJ( 
,,._SJlCI H3C H3C 

76 

Oy Qyc1 
0 0 

77 H1C H3C 

~ Qyc1 
'N 

0 
0 

78 0 H3C-NCO 

H3CNHJl 

79 H3C-S02- H3C-S02Cl 

10 a) MS (CI, NH3):m/z (M+NH/) 
b) MS (EI):m/z ~) . 

- 104 -

Yield m.p. 
(% ofth.) ("C) 

51 143-145 

41 148-150 

46 168-170 

25 183-185 

41 181-183 

31 187-189 

49 228-230 

85 188-191 

35 188-190 

"THIS SHEET HAS BEEN 
REPLACED 

Rt(elumt, 
ratio) 

MS(Cl) 
m/z (Ml°+ll) 

0.40 369. 
(I,100:5) 

0.33 333• 
(I, 100:5) 

0.40 39~ 
(I,100:5) 

0.59 414 
(I, 100:5) 

0.56 385. 
(I, 100:5) 

0.13 391• 
(I, 100:2) 

0.25 40~ 
(I, 100:2) 

0.39 337 
(I, 9:1) 

0.27 3758 

a. 100:5) 

Example 80 

(5.S.)-3-(3-Allyl-2-benzoxazolinon-6-yl)-5-(acetylaminomethyl)-oxazolidin-2-one 
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~ 
o=<:X)_ JZ 

N 0 

L(w\(H, 
0 

THIS SHEET HAS BEEN 
REPLACED 

I lfTim' lill!il'l llll lil l1ll , lailm!l ~Uni 1 

A solution of 174 mg (0.6 mmol) of the compound from Example 23 and 140 µl 

(0.9 mmol) of diazabicycloundecene (DBU) in IO ml of DMF is stirred at from 40 

to 50°C for 1 h. 50 µl (0.6 mmol) of allyl bromide are then added and the mixture 

5 is stirred at 100°C for a further 14 h. The solvent is stripped off in vacuo and the 

residue purified by chromatography .. 

Yield: 155 mg (78%) 

Rr (I, 10:1) = 0.33 

MS (EI): m/z = 331 ~ 

IO 1H-NMR ([D6] DMSO): B = 8.25 (bt, lH, NHCO), 7.70 (d, lH, benzoxazoline 

7-H), 7.25 {dd, lH, benzoxazoline 5-H), 7.15 (d, lH, benzoxazoline 4-H), 

5.80-6.05 (m, lH, C=CH), 5.10-5.70 (m, 2H, C=C~), 4.80 (m, IH, 5-H), 4.45 (d, 

2H, CIIiC=C), 4.10 (t, lH, 4-H), 3.70 (dd, lH, 4-H), 3.40 (bt, 2H, ClliN), 1.80 (s, 

3H, COCH3). 

15 The compounds listed in Table 15 were prepared in analogy to Example 80. 
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Table 15 

Ex. A 

No. 

\___,,· 
5 81 rCH3 Nn o=< I 0 ~ 

82 CH3 

~ Nn o=< I 0 ~ 

83 (CH2)3CH3 
I Nn 0=<0 I ~ 

84 (CH2)4CH3 
I 

o=< ·I Nn 
0 ~ 

. I 

- 106 -

Yield . Rr 
(% ofth.) (eluent, ratio) 

49 0.37 

(I, 10:1) 

69 0.23 

(I, 10:1) 

so 0.26 

(I, 10:1) 

59 0.28 

(I, 10:1) 

THIS SHEET HAS BEEN 
REPLACED 

I rn~lill IHlll llli IU I Hf 

MS (DC!) 

m/z (M'"+H) 

320 

334 

348 

362 
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Ex. A 

No. 

85 CH2-CH(CH:J2 

I 

a=< I Nn 
0 ~ 

86 OH 

~ 
o=< I Nn 

0 ~ 

- 107 -

Yield Rr 
(% ofth.) ( eluent, ratio) 

24 0.25 

(I. 10:1) 

51 0.10 

(I. 10:1) 

THIS SHEET HAS BEEN 
REPLACED 

: ::Jrnl IHlll llli Iii IHI 

MS (DCI) 

m/z (M'°+ll) 

348 

336 
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Example 87 

THIS SHEET HAS BEEN 
REPLACED 

\ \filf:\~\\ \HI\\ \\\I \i\ \II\ 

(5fil-3-(3-Dimethylaminomethyl-2-benzoxazolinon-6-yl)-5-(acetylaminomethyl)­

oxazolidin-2-one 

A mixture of 290 mg (1.0 mmol) of the compound from Example 23, 140 µ1 of a 

30% formaldehyde in water, 150 µl of a 51% dimethylamine in water and IO ml 

of ethanol is stirred at 80°C for 16 h. The precipitate is filtered off at room 

temperature, washed with petroleum ether and dried in a high vacuum. 

Yield: 86% 

Rr (II, 5:1) = 0.24 

MS (DCI, NH3): m/z = 349 ~ +H) 
1H-NMR ([D6] DMSO): 6 = 8.25 (bt, lH, NHCO), 7.65 (d, lH, Ar 7-H), 7.40 (d, 

lH, Ar 4.;H); 7.25 (dd, lH, Ar 5-H), 4.70 (m, lH, 5-H), 4.60 (s, 2H, NCRiN), 

4.75 (t, lH, 4-H), 3.75 (dd, lH, 4-H), 3.40 (t, 2H, CRiN), 2.30 (s, 6H, NCH3), 

1.80 (s, 3H, COCH3). 

The compound listed in Table 16 is prepared analogously to Example 31. 

101110;1ri11nr 
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Table 16: 

Ex.No. A 

88 CH3 I 
(N-CH3 Nn o==( I 

0 ~ 

5 Example 89 

xHCl 

Yield 
(% ofth.) 

THIS SHEET HAS BEEN 
REPLACED 

\~;~\I\\ \Ill\\ \\\I \i\ llll 

97 

( 5fil-3-(2-Benzothiazolinon-6-yl)-5-( acetylaminomethyl)-oxazolidin-2-one 

A mixture of 95 g (0.28 mol) of the compound from Example XXV and 200 g 

(0.37 mol) of Oxone® (potassium monopersulphate triple salt) in 5 L of water is 

10 · stirred at room temperature for 24 h. I L of 2-propanol is added, the precipitate is 

filtered off with suction and the residue is purified by chromatography. 84.6 g 

(81%) of (5S)-3-(2-methylsulphonyl-2-benzothiazolinon-6-yl)-5-(acetylamino­

methyl)-oxazolidinone are obtained. 2 g (5.4 mmol) of this compound in 50 ml of 

water and I 0 ml of triethylamine are heated at reflux for 14 h. After the volatile 

15 constituents have been stripped off, the residue is purified by chromatography. 

Yield: 1.15 g (69%) 

m.p.: 223°C 

MS (CI): m/z ~ 325 (M+NH/) 
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Example 90 

THIS SHEET HAS BEEN 
REPLACED 

; ;J~i~il IHlll llll Ill llll 

(5.S.)-3-(3-Hydroxymethyl-2-benzothiazolinon-6-yl)-5-(acetylaminomethyl)­

oxazolidin-2-one 

A mixture of 308 mg (1.0 mmol) of the compound from Example 89 and 0.13 ml 

of 37% formaldehyde solution in 1 ml of water is stirred at 70-80°C for 14 h. The 

resulting precipitate is filtered off with suction, washed with water and dried. 

Yield: 280 mg (83%) 

m.p.: 192°C 

10 Example 91 

(5£)-3-(3-Fluoromethyl-2-benzoxazolinon-6-yl)-5-(acetylaminomethyl)oxazolidin-

2-one 

61 µl (466 mmol) of diethylaminosulphur trifluoride (DAST) are added at -50°C 

15 to a suspension of 100 ml (311 mmol) of the compound from Example 42 and 

10 ml of dichloromethane. The mixture is allowed to come to room temperature 

and is stirred for a further 52 h, 5 ml of saturated NaHC03 solution are added, the 

mixture is stirred for 10 min and then the organic phase is washed With water. The 

resulting precipitate is filtered off with suction, and the organic phase is dried 

20 (N82S04) and concentrated by evaporation. 
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Yield: 25 mg (25%) 

Rr = 0.22 (VII, 5:1) 

MS (EI): m/z = 323 ~ 

- 111 -

THIS SHEET HAS BEEN 
REPLACED 

1H-Nl\1R (200 MHz, [D6] DMSO): o = 8.25 (bs, lH, NHCO), 7.72 (d, lH, 

5 Ar-H-2), 7.55 (d, lH, Ar-H-4), 7.32 (dd, lH, Ar-H-5), 6.05 (d, 2H, CfiiF), 4.70 

(m, lH, H-5), 4.10 (t, lH, H-4), 3.75 (d, lH, H-4), 3.40 (m, 2H, CH2N), 1.85 (s, 

3H, COCH3). 

The compounds listed in Table 17 are obtained in analogy to the instructions of 

Example 91. 

IO Table 17: 

Ex.No. A Yield m.p. ~t,ratio) (% ofth.)) (OC) 

92 (F 74 185 0.54 
(I. 9:1) Nn o==( I 

s ....-:::: 

. This Sheet Has B 

111111111111111IDIJr 
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THIS SHEET HAS BEEN 
REPLACED 

(Sfil-3-(2-(Allylimino)-3-methyl-2,3-dihydrobenzoxazol-6-yl)-5-(acetylamino­

methyl)-oxazolidin-2-one 

A mixture of 0.30 g (0.694 mol) of the compound from Example XXXV, 0.29 g 

(3.33 mol) of allyl bromide and 0.38 g (2.77 mol) of anhydrous potassium 

carbonate in 4 ml of ethanol is heated under reflux for 11 h. For work up, the· 

mixture is filtered with suction, the filtrate is concentrated in vacuo, and the 

residue is dried and purified by chromatography. The oil thus obtained is dissolved 

10 in ethyl acetate and the product is precipitated with petroleum ether. 

Yield: 0.015 g (6%) 

Rr (VIT, 1:1) = 0.47 

MS (EI): m/z = 344 ~ 
1H-NMR. ([D6] DMSO): () = 8.24 (t, lH, NHCO), 7.52 (d, lH, Ar 7-H), 7.15 (dd, 

15 IH, Ar 5-H), 7.03 (d, lH, Ar 4-H), 5.72-6.07 (m, lH, HC=C), 5.22 (dq, IH, 

ffiC=C), 5.03 (dq, lH, HEC=C), 4.70 (m, lH, 5-H), 4.10 (t, lH, 4-H), 3.98 {m, 

2H, ClfiN), 3.72 (dd, lH, 4-H), 3.40 (t, 2H, ClfiN), 3.33 (s, 3H, NCH3), 1.82 {s, 

3H, COCH3). 
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- 113 -

THIS SHEET HAS BEEN 
REPLACED 

( S ~)-3-(2-Cyclopropylcarbonylimino-3-methyl-2,3-dihydrobenzoxazol-6-yl)­

S-( acetylaminomethyl)-oxazolidin-2-one 

S 310 µl (2.2 mmol) of triethylamine are added to a suspension of 304 mg 

(0.703 mmol) of the compound from Example XXXV in iO ml of THF and then 

100 µl (11 mmol) of cyclopropanecarbonyl chloride are added dropwise at 0°C. 

After 1 h the mixture is placed in ice-water, the aqueous phase i_s saturated with 

sodium chloride, ex.traction with ethyl acetate is carried out three times, the 

10 extracts are dried (N~S04), the solvents are stripped off and the product is 

crystallized from dichloromethane. 

IS 

Yield: 196 mg (7S%) 

Jlr= 0.4S (VII, 1:1) 

MS (DCI/NH3): m/z = 373 ~ +H) 
1H-NMR (200 :MHz, [D6] DMSO): B = 8.2S (bt, IH, NHCO), 7.7S (s, lH, Ar), 

7.40 (bs, 2H, Ar), 4.7S (m, lH, H-S), 4.lS (t, IH, H-4), 3.40 (m, SH, CiiiN, CH3), 

1 :90 (s, 3H, COCH3), 1.70 (m, lH, Cpr-H), 0.70-0.9S (m, 4H, Cpr-H). 

The compounds listed in Table 18 are prepared in analogy to the instructions of 

Example 94. 



ountries Le A 30 900-Foreign C . 

- 114 -

Table 18: 

II Ex. 
I 

A 
I 

Acylating agent 
No. 

5 95 

~Cl 
96 

97 

98 0 
CH.,........-.... II 

& s O_......CI 

99 

IO 100 

101 CH3 

NC I 
'It,. Nn N=< I ""' 

0 ~ 

BICN 

-

I 
Yield 
(%of 
th.) 

79 

36 

38 

32 

62 

46 

44 

THIS SHEET HAS BEEN 
REPLACED 

t --~~;.q· ' 

1 mili121 llHll llll Iii tlll l 
, __ ,,.,, 

J Rr (eluent, 
ratio) 

I - ~ 
MS (Cl) II 
m/z 
(W+H) 

I 

0.53 
(VII, 1:1) 

0.35 
(VII, 1:1) 

0.53 
(VII, 1:1) 

0.43 
(VII, 1:1) 

0.44 
. (VII, 1:1) 

0.26 
(VII, 1:1) 

0.37 
(VII, 1:1) 

389 

347 

449 

439 

470 

362 

330 
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Example 102 

-·:-Hs SHEET HAS BEEN 
REPLACED 

. :~~~rnll IHlll llll Iii 1111 

( S S)-3-(3-Aza- l-oxa-2-thiaindan-2-dioxide-6-yl)-S-( acetylaminomethyl)oxazolidin-

2-one 

S A solution of 0.17 ml (2.07 mmol) of sulphuryl chloride· in S ml of dichloro­

methane is added dropwise at -S°C to a mixture of 0.5 g (1.88 mmol) of the 

compound from Example 23, 0.63 ml ( 4.S2 mmol) of triethylamine and 20 ml of 

anhydrous dichloromethane. The mixture is stirred at -S°C for a further 1 h and 

then at room temperature for 14 h, and subsequently water is added. The organic 

10 phase is washed three times with dichloromethane, and the combined aqueous 

phases are saturated with sodium chloride and subjected four times to extraction 

with ethyl acetate. The ethyl acetate phases are dried (N82S04) and the solvent is 

stripped off in vacuo. 

lS 

Yield: 98 mg (16%) 

Rr{VII, 1:1) = 0.17 

MS (F AB): m/z = 326 ~ -H) 
1H-NMR ([06] DMSO): B = 8.2S (t, IH, NHCO), 7.SO (d, IH, Ar 7-H), 7.27 (dd, 

IH, Ar 5-H), 7.05 (d, IH, Ar 4-H), 4.70 (m, IH, 5-H), 4.05 (t, IH, 4-H), 3.65 (dd, 

IH, 4-H), 3 .40 (t, IH, C!liN), 1.80 (s, 3H, COCH3). 
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THIS SHEET HAS BEEN 
REPLACED 

\ \~~\il\ \Hi\\ \\\I \i\ \HI 

The compounds listed in Table 19 are obtained in analogy to the instructions of 

Example 1: 

Table 19: 

Ex. A Yield m.p. Rr(eluent, MS 
No. (% or theory) {°C) ratio) m/z 

103 
(CH3 76 156 0.32 312 

(I, 100:5) (M+NH/) 

o=( I Nn 
s ~ 

104 H3CYCH3 62 157 0.33 326 
(I, 100:5) (M+NH4~ 

o=( I Nn 
s ~ 

105 (CH3 
so - 0.12 296 

(II. 1:1) (M+NH/) 

o=<NU 
0 ~ 
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THIS SHEET HAS BEEN 
REPLACED 

I IHllll IHlll 1111 Iii IHI 
The compounds listed in Table 20 are obtained in analogy to the instructions of 

Example 5: 

Table 20: 

Ex. A Yield m.p. R,(eluent, MS 
No. (% of theory) ("C) ratio) m/z 

106 
(CH3 86 ISO 0.52 -

(I. 100:5) 

o=< I Nn 
s ~ 

107 H3CYCH3 quant - 0.58 -
(I. 100:5) 

• 

o=< I Nn 
s ~ 

108 
(CH3 95 - 0.31 357 

{VII, 5:1) (M+NH/) 

o=< I Nn 
0 ~ 
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THIS SHEET HAS BEEN 
REPLACED 

1 lHllll IHlll llll Iii IHI 
The compounds listed in Table 21 are obtained ·in analogy to the instructions of 

Example 9: 

Table 21: 

Ex:. A Yield m.p. RrCeluent, MS 
No. (% of theory) ("C) ratio) m/z 

109 
(CH3 93 180-183 0.69 . 

(I, 100:5) 

o=( I Nn 
s ~ 

110 H3CYCH3 91 . 0.69 . 
(I, 100:5) 

o=( I Nn 
s ~ 

111 
(CH3 88 . 0.27 304 

(VII, 5:1) (M+H') 

o=<NU 
0 ~ 
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THIS SHEET HAS BEEN 
REPLACED 

I IHllll llHll Iii~ rnl l~~l 
The compounds listed in Table 22 are obtained in analogy to the instructions of 

Example 13: 

Table 22: 

0 

)l 
A-N O 

LLNH2 xHCI 

Ex. A Yield m.p. Rr(eluent, MS 
No. (8/0 of theory) ("C) ratio) m/z 

112 (CH3 91 258 0.25 311 
(dee) (I, 9:1) (M+NH/) 

o=< I Nn 
s :::-... 

113 H3CYCH3 90 231 0.19 325 
(dee) (I, 9:1) (M+NH4) 

o=<N=Gl 
s :::-... 

u4•> 
(CH3 quant - 0.21 295 

(I, 10:1) (M+NH4) 

o=< I Nn 
0 :::-... 

I 0 a) isolated as free amine in analogy to the instructions of Example XXVII 

~ . ; 



5 

10 

Le A 30 900-Foreign Countries 

- 120 -

THIS SHEET HAS BEEN 
REPLACED 

The compounds listed in Table 23 are obtained in analogy to the instructions of 

Example 54: 

Table 23: 

Ex. A R" Yield m.p. ~t, MS 
No. (%) ("C) m/Z 

ratio) 

115 
(CH3 0 73 175 0.26 350 

H3C~ 
(I, (M+W) 
100:5) Nn o=( I 

s ~ 

116 
(CH3 0 74 191 0.28 362 

~ 
(I, (M+W) 
100:5) Nn o=( I 

s ~ 

117 
(CH3 0 55 142 0.50 352 

HCO~ 
(I, (M+H'") 
100:5) Nn 3 

o=( I 
s ~ 

118 
(CH3 0 51 129 0.45 383 

HC..........._O~ (I, (M+H'") 
3 

100:5) 

o=( I Nn 
s ~ 

119 H3CYCH3 0 64 132 0.20 367 

HC~ 
(I, (M+W) 
100:5) Nn o=( I 

3 

s ~ 
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A 

120 

121 

122 HaC CH 
ya 

N o={n s ~ I 

123 CH3 

I 
N o={n o ~I 

5 124 (CH3 

o=<Nn o ~ I 

\.._,,· 125 

127 

- 121 -

0 

H3C~ 

Yield 
("At) 

69 

53 

69 

48 

THIS SHEE REP~~~S BEEN 

' ·-- D 

f iJ~ijif IH!ll llli Iii 1111 

0.38 
(I, 
100:5) 

0.39 
(I, 
100:5) 

0.40 
(I, 10:1) 

0.46 
(I, 10:1) 

0.43 
(I, 10:1) 

MS 
m/Z 

363 
CM1 

375 
CM1 

383 
(M+NH/) 

H3C~J0~r8~2~~t~~~:O.-:--:-«~i-~~J 
(I, 10:1) 334 (M+H') 
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Ex. A R" 
No. 

128 H3CYCH3 0 r o=<Nn 
0 ~ 

129 H3CYCH3 0 

H3C'O~ Nn a=( I 
0 ~ 

130 H3CYCH3 
0 

H C ............... OJL.... 
5 6 

a=( I Nn 
0 ~ 

131•> CH3 
0 

I F~ o=<Nn s ~ 

132•> CH3 0 

I F,,.,~ Nn o=( I 
(rac) 

s ~ 

133•) C2H5 

~· I Nn o=( I 
s ~ 

134•) C2H5 

'l!''F I Nn o=( I 
s ~ 

Yield DLp. 
(%) (OC) 

86 -

85 -

48 -

57 -

56 -

37 209 

72 182 

THIS SHEET HAS BEEN 
REPLACED 

~ent, MS 
m/Z 

ratio) 

0.45 360 
(I. 10:1) (M+H') 

0.49 350 
(I, 10:1) (M+H') 

0.71 443 
(I, 10:1) (M+NH/) 

0.26 366 
(I, 
100:5) 

(M+lr) 

0.31 366 
(I, 
100:5) 

(M+Ir} 

0.37 397 
(I, (M+NH/) 
100:5) 

0.34 397 
(I, (M+NH/) 
100:5) 

a) prepared from the corresponding carboxylic acids with 1-hydroxybenzotriazol 

(HOB1)/N-ethyl-N-(3-dimethylamino)carbodiimide (EDC) 
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REPLACED 
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, .. :iBi1 ~~~I ~ 1Bd 

The compounds listed in Table 24 are obtained in analogy to the instructions of 

Example 24: 

Table 24 

0 

)l 
A-N 0 

L\.____NH-R4 

Ex. A R4 Yield ~nmt, MS 
No. (%of mJZ 

theon) ratio) 

135 Cl 0 65 0.29 368 

~cy HC~ 
(I. 10:1) (M+Ir) 

3 

o=( I Nn 
0 ::-.... 

136 /" 0 93 0.44 -y CA HC~ 
(I. 10:1) 

3 

Nn 0=<
0 

::-.... I_ 

137 (CsHs 0 quant 0.13 465 

HC~ 
(I, 10:1) (M+a+) 

Q 3 

o=( I Nn 
0 ::-.... 

138 H 0 79 0.26 323 
I 

H3C~ 
(I, 10:1) (M+NH.t) Nn o=(

0 
_ ::-.... I 

( 

Th\\\i\\fi\( 
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I 

Ex. 
No. 

-

139 

140 

'-

141 

'----

142 

I 

- 124 -

A 
r 

H ~so 
H3C ~ 

HaC 0 

I 

N 
o==(~ 
o~ 
H 0 
I o=<Nn o :;-... I 

H3C'o~ 

H3C CH 
y3 o=<Nn o ~I 

0 

H3C~ 

I 

Th" 

1 i1i11!11Hi11imnr • 

r 

I 

Yield 
("At or 
theory) 

96 

49 

66 

82 

I 

THIS SHEET H REPLAC~~ BEEN 

·-·~:J!! rn~~1111rn m11H1 
-1 

~t, MS 

ratio) 
m/Z 

-
0.71 409 
(I, 10:1) (M+NH/) 

0.34 367 
(I, 10:1) (M+NH,j') 

- 325 
(M+NH/) 

0.38 348 
{I, 10:1) (M+W) 

I I 
-
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THIS SHEET HAS BEEN 
REPLACED 

I IHllll IHlll llll Iii IHI 
The compounds listed in Table 25 are obtained in analogy to the instructions of ~­

Example 80: 

Table 25: 

Ex. A R4 Yield feluent, MS 
No. ("At of m/Z 

theory) ratio) 

143 p 0 65 0.32 397 

HC~ 
(I, 10:1) (M+H') 

3 

o=< I N:Q 
0 :::-...... 

144 CH3 0 74 0.52 337 

I H3C~ 
(I, 10: 1) (M+H') 

O~Nn 
0 :::-...... 

145 ICH3 0 64 0.37 351 

H3C~ 
(I, 10:1) {M+NH/) 

N:Q o=( I 
0 :::-...... 

146 . (CH2) 2CH3 0 85 0.32 365 

I H3C~ 
(I, 10:1) (M+NH/) 

N:Q o=( I 
0 :::-...... 

147 CH2-CH(CHJ2 0 36 - 379 

I . H3C~ 
(M+NH/) 

N:Q o=( I 
0 :::-...... 

ed-, 
Re~\ao ., 

een · 
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Ex. 
No. 

148 

. ountnes 0-Foreign c . 

A 

0 

)lo.........._c H r 6 5 

N o=(~ 
o~ 

149 0 

150 

151 

- 126 -

THIS SHEET H REPLAC~~ BEEN 

\ \111111111111 iirn 1~1 mm 

~t, 
ratio) 

0.81 
(I. 10:1) 

0.48 
(I. 10:1) 

MS 
m/Z 

454 
(M+H') 

381 
(M+H') 

395 
(M+NH/) 
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THIS SHEET HAS BEEN 
REPLACED 

l l~illil llllll l!ll Iii IHI 
The compounds listed in Table 26 are obtained in analogy to the instructions of 

Example V: 

Table 26: 

Ex. A R' Yield m.p. ~t, MS 
No. (%of (OC) m/Z 

theory) ratio) 

154 ICH3 0 31 166 0.61 353 

HC~ 
(I. 9:1) (M+NH4") Nn o=< I 3 

s ::::-.... 

155 H3C,CH3 0 63 120 0.65 350 

HC~ 
(I, 9:1) (M+H'") 

Nn 3 o=< I 
s ~ 
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THIS SHEET HAS BEEN 
REPLACED 

: :~: J!I \Hll\ llil lil IHI 

The compounds listed in Table 27 are obtained in analogy to the instructions of 

Example 31 using 4NHC1 in dioxan: 

Table 27: 

0 

)l 
A-N 0 

~NH2 xHCI 
Ex. A Yield MS 
No. (o/o of theory) mJZ 

156 CH3 70 -
I 

o=( I Nn 
0 :::--... 

157 
rCH3 

93 278. 
{W-Cl) 

o=( I Nn 
0 :::--... 

158 H3C,CH3 
97 309 

(M+NH/-Cl) 

o=( I Nn 
0 :::--... 
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THIS SHEET HAS BEEN 
REPLACED 

I rnlllll IHlll 111~ ml IU~I 

The compounds listed in Table 28 are obtained in analogy to the instructions of 
Example 9. 

Table 28: 

Ex. A R' Yield ~uent, MS 
No. (%of theory m/Z 

ratio) 

159 
H3CIN3 0 95 0.29 392 

HC~ 
(I, 10:1) (M+NH4"') Nn a=( I 

3 

0 ~ 

Example 160 

(5S)-3-(3-(3-Aminopropyl)-2-benzoxazolinon-6-yl)-5-(propionylaminomethyl)-2-
l 0 oxazolidinone 

320 µl (4.1 mmol) of 40% methylamin in water are added to a suspension of 
328 mg (0.67 mmol) of the compound of Example 150 and 20 ml of ethanol, and 

the mixture is stirred for 3 h at 70°C and for 1 h at reflux. The precipitate is 
15 filtered off with suction, washed with ethanol and dried. 

Yield: 123 mg (51%) 

Rr (I, 10:1) = 0.21 
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1H-NMR (200 MHz, [D6]DMSO): B = 8.10 (bt, lH, NH), 7.18 (d, lH, Ar-H), 

7.08 (d, lH, Ar-H), 6.81 (dd, lH, Ar-H), 6.60 (bs; 2H, ~), 4.70 (m, lH, 5-H), 

4.10 (t, IH, 4-H), 3.70 (dd, IH, 4-H), 3.40 (m, 4H, ClfiN), 3.20 (m, 2H, C~N), 

2.10 (q, 2H, COC~), 1.90 (m, 2H, C~, 0.95 (t, 3H, CH3). 

5 The compounds listed in Table 29 are obtained in analogy to the instructions of 

Example 160. 

Table 29: 

IO 
Ex. ~ Yield ~ent, MS 
No. (%of theory) mlZ 

ratio) 

161 (CH2)i-NH2 
17 0.30 347 

I (I. 10:1) (M+H') 

o=( I Nn 
0 :::.... 

1 Th· 
/ 

18 Sheet Ji 

llllilJJ;~ 
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The compounds listed in Table 30 are obtained in analogy to the instructions of 

Example XXVII: 

Table 30: 

Ex. A R' Yield ~ent, MS 
No. (% of theory) m/Z 

solvent 

162 H 0 13 O.oI 375 

' 

HC~ 
(I, 10:1) (M+H') 

Q 3 

o=( I Nn 
0 :::...... 

163 IC02H 0 32 0.01 364 

HC~ 
(I, 10:1) (M+H) 

o=<NU 3 

0 :::...... 

164 
H3CINH2 

0 quant 0.11 -

HC~ 
(I, 100:1) 

Nn 3 

o=( I 
0 :::...... 
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The compounds listed in Table 31 are obtained in analogy to the instructions of 

Example 31: 

Table 31 

0 

Jl 
A-N 0 

'--\,,NH-R4 

Ex. A R4 Yield MS 
No. (% of theory) m/Z 

165 
H3CINH2 xHCI 

0 25 -

HC~ N:(l 3 

o=( I 
0 ~ 

166 (CH2)3-NH2 x HCI 0 60 363 

I H3C~ 
(M+H') 

N:(l o=( I 
0 ~ 

167 0 31 -pxHCI H3C~ . 

~ 

o==< I N:(l 
0 ~ 
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The compounds listed in Table 32 are obtained in analogy to the instructions of 

Example 33: 

Table 32: 

Ex. A R Yield &uent, MS 
No. ("IO or m/Z theory) ratio) 

168 N02 0 43 0.55 445 • 

H3C~ 
(I, 10:1) (M+NH4 ) 

:;;.-" 

I 
~ N 

o=< I N:(l 
0 ~ 
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Patent claims 

I. Compounds of the general formula (I) \ lll\11) 1\\I~ lllll \\I\) 111111 

(I) 

in which 

represents azido, hydroxyl or represents a group of the formula 

-OR2, O-S02R3 or -NR4Rs, 

in which 

R2 denotes straight-chain or branched acyl having up to 8 

carbon atoms, or a hydroxy-protecting group, · 

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, 

R4 and Rs are identical or different and denote · 

or 

cycloalkyl having 3 to 6 carbon atoms, hydrogen, phenyl or 

straight-chain or branched alkyl or alkoxy having in each 

case up to 8 carbon atoms, or an amino-protecting group, 

R4 or Rs denotes a group of the formula -CO-R6, P(O)(OR7)(0R8) 

or -S02-R9, 

in which 
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denotes cycloalkyl or halogen substituted cycloalkyl 

each having 3 to 6 carbon atoms, trifluoromethyl, 

straight-chain or branched alkoxy having up to 8 

carbon atoms, phenyl, benzyloxy or hydrogen, or 

denotes straight-chain or branched alkyl or alkenyl 

each having up to 8 carbon atoms which are op­

tionally substituted by cyano, halogen or trifl.uoro­

methyl, 

denotes straight-chain or branched thioalkyl or acyl 

having in each case up to 6 carbon atoms, 

denotes a group of the formula -NR.10R11, 

in which 

R 10 and R 11 are identical or different and denote 

hydrogen, phenyl or straight-chain or branched 

alkyl having up to 6 carbon atoms, 

denotes a 5-membered aromatic heterocycle having 

up to 3 heteroatoms from the series S, N and/or 0, 

which is optionally substituted by straight-chain or 

branched alkyl having up to 3 carbon atoms, 

R7 and R8 are identical or different and denote hydrogen or 

straight-chain or branched alky 1 having up to 4 

carbon atoms, 

denotes straight-chain or branched alkyl having up to 

4 carbon atoms, or phenyl, 
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A represents a radical of the formula 

R12 

\ G 
R13 

\ G 
N~L E=< . D ;::.... 

M 

N~L , T=< ;::.... 
N M 

I 
R14 

or 

in which 

G, L and M are identical or different and 

represent hydrogen, carboxyl, halogen, cyano, formyl, 

trifluoromethyl, nitro, represent straight-chain or branched . 

alkyl having up to 6 carbon atoms, or represent a group of 

the formula -CO-NR17R18 
' 

in which 

R17 and R18 are identical or different and denote 

hydrogen, straight-chain or branched alkyl having up 

to 4 carbon atoms, or phenyl, 

R12 denotes hydrogen, cycloalkylcarbonyl or cycloalkyl having 

in each case· 3 to 6 carbon atoms, or straight-chain or 

15 branched alkoxycarbonyl having up to 6 carbon atoms, or 

denotes straight-chain or branched alkyl or alkenyl having in 

each case up to 10 carbon atoms, which are optionally 

substituted by cyano, azido, trifluoromethyl~ pyridyl, 

halogen, hydroxyl, carboxyl, straight-chain or branched 

20 alkoxycarbonyl having up to 6 carbon atoms, 

benzyloxycarbonyl, aryl having 6 to 10 carbon atoms, 

cycloalkyl having 3 to 6 carbon atoms and/or by a group of 
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the formula -(C0) 0 -NR19R20 , R21 -N-S02 -R22 , 

0 

0 

in which 

c is a number 0 or 1, 

R19, R20 and R.21 have the meaning given above of R17 and 

R18 and are identical to or different f~om it, 
or together with the nitrogen atom form a 5- to 

6-membered, saturated heterocycle having optionally 

a further heteroatom from the series N, S and/or 0, 

which can in tum optionally be substituted, even on a 

further nitrogen atom, by straight-chain or branched 

alkyl or acyl having up to 3 carbon atoms; 

R23 and R24 have the meaning given above of R 17 and R 18 

and are identical to or different from it, 

d denotes a number 0, 1 or 2, 

R22 and R25 are identical or different and 

denote straight-chain or branched alkyl having up to 

4 carbon atoms, benzyl, phenyl or tolyl, 

R12 denotes a residue of a formula 
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denotes a group of the formula -COCC13 or 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 -OR26
, 

in which 

R26 denotes hydrogen or ·straight-chain or branched alkyl 

having up to 6 carbon atoms which is optionally 

substituted by aryl having up to I 0 carbon atoms, 

or 
. R12 denotes a group of the formula -(CO)e-NR27R28

, 

-NR.29-S02R30, R31R32-N-S02- or R33-S(O)f> 

in which 

e has the meaning given above of c and is identical to 

or different from it, 
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R27 and R28 and R29 each have the meaning given above of 

R19 R20 and R21 and are identical to or different 
' 

from it, 

R31 and R32 have the meaning given above of R17 and R1~ 

and are identical to or different from it, 

f has the meaning given above of d and is identical to 

or different from it, 

R30 and R33 have the meanings in each case given above of 

R22 and R25 and are identical to or different from 

these, 

denotes an oxygen atom or sulphur atom, 

denotes an oxygen or sulphur atom or a group of the 

formula NH, 

denotes an oxygen atom or the NH group, 

R13 and R14 have the meaning given above of R12 and are identical 

to or different from it, 

or 

T denotes a sulphur atom, 

with the proviso that R13 and R14 have the meaning given above of 

R12 but do not represent hydrogen, 

or in the case where R12, R13 and R14 do hot represent hydrogen, E 

and/or T denote a group of the formula NR34 in which R34 with the 

exception of hydrogen has the meaning given above of R12 and is 

identical to or different from it, 

or 
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R34 denotes cyano or a group of the formula -C02R
35, 

in which 

R35 denotes benzyl or phenyl which are optionally 

substituted by nitro or halogen, 

V and W have the meaning given above of D or denote the 

abovementioned group N-R14 and are identical to or 

different from it, 

a denotes a number 1 or 2, 

b denotes a number 0 or 1, 

R15 and R16 have th~ meaning given above of R12 and are identical 

to or different from it, 

and the tautomeric forms, isomers and salts thereof. 

2. Compounds according to Claim 1, characterized in that 

represents azido, hydroxyl or represents a group of the formula 

-OR.2 O-S02R3 or -NR.4R5 
' ' 

in which 

R2 denotes straight-chain or branched acyl having up to 6 

carbon atoms, or benzyl, 

denotes straight-chain or branched alkyl having up to 3 

carbon atoms, phenyl or tolyl, 

R4 and R5 are identical or different and denote 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, hydrogen, 

phenyl or straight-chain or branched alkyl or alkoxy having 

in each case up to 6 carbon atoms, tert-butoxycarbonyl or 

benzyloxycarbonyl, 
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R4 or R5 denotes a group of the formula -CO-R6, P(O)(OR7)(0R8) 

or -S02-R9, 

in which 

denotes cyclopropyl, fl1,10rine substituted cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, trifluoromethyl 

. or straight-chain or branched alkoxy having up to 6 

carbon atoms, phenyl, benzyloxy or hydrogen, or 

denotes straight-chain or branched alkyl or alkenyl 

each having up to 6 carbon atoms which are 

optionally substituted by cyano, fluorine, chlorine, 

bromine or trifluoromethyl, or 

denotes straight-chain or branched thioalkyl or acyl 

having in each case up to 5 carbon atoms, or 

denotes a group of the formula -NR 10R 11, 

in which 

R 10 and R 11 are identical or different and denote 

hydrogen, phenyl or straight-chain or branched 

alkyl having up to 4 carbon atoms, or 

denotes isoxazolyl, furyl, thienyl, pyrryl, oxazolyl or 

imidazolyl which are optionally substituted by 

methyl, 

R7 and R8 are identical or different and denote hydrogen or 

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

denotes straight-chain or branched alkyl having up to 

3 carbon atoms, or phenyl, 
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A represents a radical of the formula 

R13 

\ G N=c.fl T=< 
N ~ 
I M 

R14 

or 

in which 

G, L and_ M are identical or different and 

represent hydrogen, carbox.yl, fluorine, chlorine, bromine, 

iodine, cyano, trifluoromethyl, formyl, nitro, represent 

straight-chain or branched alkyl having up to 4 carbon 

atoms, or represent a group of the formula -CO-NR17R18, 

in which 

R17 and R18 are identical or different and denote 

hydrogen, straight-chain or branched alkyl having up 

to 3 carbon atoms, or phenyl, 

R12 denotes hydrogen, cyclopropylcarbonyl or cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohex.yl, or 

15 straight-chain or branched alkox.ycarbonyl having up to 4 

carbon atoms, or 

20 

straight-chain or branched alkyl or alkenyl having in each 

case up to 9 carbon atoms which are optionally substituted 

by cyano, azido, trifluoromethyl, pyridyl, fluorine, chlorine, 

bromine, hydroxyl, carboxyl, straight-chain or branched 
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alkoxycarbonyl having up to 5 carbon atoms, phenyl, 

naphthyl, benzyloxycarbonyl, cyclopropyl, cyclopentyl, 

cyclohexyl and/or by a group of the formula 

-(CO)c-NR19R20, R.21-N-S02-R22
, R23R24-N-S02-, R.25-S(O)d 

or 

0 

-N 

0 

in which 

c denotes a number 0 or 1, 

R19, R.2° and R21 have the meaning given above of R17 and 

R18 and are identical to or different from it, 

or together with the nitrogen atom form a morpholi­

nyl, pyrrolidinyl, piperazinyl or piperidyl ring which 

are optionally substituted, even via the free N func­

tion, by methyl, ethyl or acetyl, 

R23 and R.24 have the meaning given above of R17 and R18 

and are identical to or different from it, 

d denotes a number 0, I or 2, 

R22 and R25 are identical or different and 

denote straight-chain or branched alkyl having up to 

3 carbon atoms, benzyl, phenyl or tolyl, 

R12 denotes a residue of a formula 
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denotes a group of the formula -COCC13 or straight-chain or 

branched acyl having up to 5 carbon atoms which is 

optionally substituted by trifluoromethyl, trichloromethyl or 

a group of the formula -OR26
, 

in which 

R26 denotes hydrogen or straight-chain or branched alkyl 

having up to 5 carbon atoms which is optionally 

substituted by phenyl or naphthyl, 

or 

R12 denotes a group of the formula -(CO)e-NR27R28
, 

-NR29-S02R
30

, R31R32-N-S02- or R33-S(O)r, 

in which 

e has the meaning given above of c and is identical to 

or different from it, 

iiff 1i1Hililillr · 
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R27, R.28 and R.29 have the meaning in each case given above 

of R19, R.2° and R.21 and are identical to or different 

from it, 
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T 

R31 and R32 have the meaning given above of R17 and R18 

and are identical to or different from it, 

f has the meaning given above of d and is identical to 

or different from it, 

R30 and R33 have the meanings in each case given above of 

R22 and R25 and are identical to or different from 

these, 

denotes an oxygen or sulphur atom, 

denotes an oxygen or sulphur atom or a group of the 

formula NH, 

denotes an oxygen atom or the NH group, 

R 13 and R 14 have the meaning given above of R 12 and are identical 

to or different from it, 

or 

T denotes a sulphur atom, 

with the proviso that R13 and R14 have the meaning given above of 

R12 but do not represent hydrogen, 

or, in the case where R12, R13 and R14 do not represent hydrogen, E 

and/or T denote a group of the formula NR34 in which R34 with the 

exception of hydrogen has the meaning given above of R12 and is 

identical to or different from it, or 

R34 denotes cyano or a group of the formula -C02R
35, 
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R35 denotes benzyl or phenyl which are optionally substituted by 

nitro, fluorine, chlorine or bromine, 

V and W have the meaning given above of D or denote the 

abovementioned group N-R14 and are identical to or 

different from it, 

a denotes a number 1 or 2, 

b denotes a number 0 or 1, 

R15 and R16 hav~ the meaning given above of R12 and are identical 

to or different from it, 

and the tautomeric forms, isomers and salts thereof. 

3. Compounds according to Claim 1, characterized in that 

represents azido, hydroxyl or represents a group of the formula 

-OR2 O-S02R
3 or -NR4R5 

' ' 

in which 

R2 denotes straight-chain or branched acyl having up to 5 

carbon atoms, or benzyl, 

R3 denotes methyl, ethyl, phenyl or. tolyl, 

R4 and R5 are identical or different and denote 

or 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohex.yl, hydrogen, 

phenyl or straight-chain or branched alkyl or alkoxy having 

in each case up to 5 carbon atoms, tert-butoxycarbonyl or 

benzyloxycarbonyl, 
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R4 or R5 denotes a group of the formula -CO-R6, P(O)(OR7)(0R8) 

or -S02-R9, 

in which 

denotes cyclopropyl, fluorine substituted cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, trifluoromethyl 

or straight-chain or branched alkoxy having up to 5 

carbon atoms, phenyl, benzyloxy or hydrogen, 

denotes straight-chain or branched alkyl or alkenyl 

each having up to 5 carbon atoms which are 

optionally substituted by cyano, fluorine, chlorine, 

bromine or trifluoromethyl, or 

denotes straight-chain or branched thioalkyl or acyl 

having in each case up to 4 carbon atoms, or 

denotes a group of the formula -NR.10R11 in which 

R10 and R11 are identical or different and denote 

hydrogen, phenyl or straight.;.chain or branched 

alkyl having up to 3 carbon atoms, or 

denotes isoxazoly, furyl, oxazolyl or imidazolyl 

which are optionally substituted by methyl, 

R7 and R8 are identical or different and denote hydrogen, 

methyl or ethyl, 

R9 denotes methyl or phenyl, 

A represents a radical of the formula 

.\iiiiii\ 
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or 

in which 

G, L arid M are identical or different and 
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represent hydrogen, carboxyl, fluorine, chlorine, bromine, 

5 iodine, cyano, formyl, nitro, represent straight-chain or 

branched alkyl having up to 3 carbon atoms or represent a 

group -CO-:NHi, 

IO 

15 

R12 denotes hydrogen, cyclopropylcarbonyl, cyclopropyl, 

cyclobutyl, cyclopentyl, cyclohexyl, or 

straight-chain or branched alkoxycarbonyl having up to 3 

carbon atoms, or 

straight-chain or branched alkyl or alkenyl having in each 

case up to 8 carbon atoms which are optionally substituted 

by cyano, azido, trifluoromethyl, pyridyl, fluorine, chlorine, 

bromine, hydroxyl, carboxyl, straight-chain or branched 

alkoxycarbonyl having up to 4 carbon atoms, phenyl, 

benzyloxycarbonyl, cyclopropyl, cyclopentyl, cyclohexyl 

and/or by ~ group of the formula -(CO)c-NR19R20 , 

R21-N-S02-R.22, R23R24-N-S02-, R.25-S(O)d or 
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R19 R20 R21 R23 and R24 are identical or different and 
' ' ' 

denote hydrogen, methyl or ethyl, 

· d denotes a number 0, 1 or 2, 

R22 and R.25 are identical or different and denote 

straight-chain or branched alkyl having up to 4 

carbon atoms, benzyl, phenyl or tolyl, 

R12 denotes a residue of a formula 
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or 

denotes a group of the formula -COCC13 or straight-chain or 

branched acyl having up to 4 carbon atoms which is 

optionally substituted by trifluoromethyl, trichloromethyl, a 

group of the formula -OR26
, 

in which 

R26 denotes hydrogen or straight-chain or branched alkyl 

having up to 4 carbon atoms which is optionally 

substituted by phenyl, 

or 

R12 denotes a group of the formula -(CO)e-NR27R28 or 

R33-S(O)r. 

in which 

e denotes the number I, 

R27 and R28 are identical or different and denote 

hydrogen, methyl or ethyl, 

f has the meaning given above of d and is 

identical to or different from it, 

R33 denotes methyl, phenyl, tolyl or benzyl, 

denotes an oxygen or sulphur atom, 

E denotes an oxygen or sulphur atom or a group of the 

formula NH, 

T denotes an oxygen atom or the NH group, 
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R 13 and R 14 have the meaning given above of R 12 and are identical 

to or different from it, 

or 

T denotes a sulphur atom, 

with the proviso that R13 and R14 have the meaning given above of 

R 12 but do not represent hydrogen, 

or, in the case where R12, R13 and R14 do not represent hydrogen, E 

and/or T denote a group of the formula NR34 in which R34 with the 

exception of hydrogen has the meaning given above of R 12 and is 

identical to or different from it, or 

R34 denotes cyano or a group of the formula -C02R35, 

in which 

R35 denotes benzyl or phenyl which are optionally 

substituted by nitro, 

V and W have the meaning given above of D or denote the 

abovementioned group N-R 14 and are identical to or 

different from it, 

a denotes a number 1 or 2, 

b denotes a number 0 or 1, 

R 15 and R16 have the meaning given above of R12 and are identical 

to or different from it, 

and the tautomeric forms, isomers and salts thereof. 

Compounds according to Claim 1, characterized in that 
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G, L and M represent hydrogen 

and the oxazolidinone radical is attached in positions 5 or 6 to the phenyl 

nng. 

Process for the preparation of compounds of Claims I to 4, characterized 

in that 

[A] compounds of the general formulae (II) or (Ill) 

A-N=C=O (II) or A-CO-N3 (III) 

in which 

A has the meaning given above 

are reacted with lithium bromide/(C4"9)3P(O) and epoxides of the general 

formula (IV) 

0 

~Q (IV) 

in which 

Q represents C1-C6-acyloxy 

in inert solvents, optionally in the presence of a base, 

and, in the case R 1 = OH, the hydroxyl function is liberated by a typical 

ester hydrolysis or by a typical transesterification, 

or 

[B] compounds of the general formula (V) 

A-NH-COrX (V) 
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in which 

A has the meaning given above 

and 

THIS SHEET HAS BEEN 
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X represents a typical protecting group, preferably benzyl, 

are reacted with epoxides of the general formula (IV), 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, 

or 

[C] in the case R1 =OH, compounds of the general formula (DI) are 

I 0 first of all converted by elimination of nitrogen in alcohols into the 

compounds of the general formula (Va) 

15 

20 

in which 

A has the meaning given above 

and 

Y represents straight-chain or branched C2-C6-alkyl, preferably 

n-butyl, 

and in a second step as described under [A], are reacted in inert solvents 

and in the presence of a base, preferably lithium N-alk.yl- or N-silylalkyl 

amides or n-butyllithium and epoxides of the general formula QV), 

or 

This Sheet Has B 

[DJ oompounds of fue general formula (VI) . . • 111111111111111mn1r 
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{VI) 

in which 

A has the meaning given above 
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are either reacted directly with acids and diethyl carbonate, 

or first of all, by reacting the compounds of the general formula {VI) with 

acids, the compounds of the general formula (VII) 

in which 

OH 
I • 
~OH 

A-NH-CH2 

A has the meaning given above 

are prepared 

(VII) 

and are subsequently cyclized in the presence of an auxiliary in inert 

solvents, 

or 

[E] compounds of the general formula (Ia) 

(Ia) 

in which 

li1ii1l1ifi1Ur 
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A has the meaning given above 
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are first of all converted, by reaction with (C1-C4)-alkyl- or phenyl­

sulphonyl chlorides in inert solvents and in the presence of a base, into the 

corresponding compounds of the general formula.(Ib) 

(lb) 

in which 

A and R3 have the meaning shown above, 

subsequently, using sodium azide m inert solvents, the azides of the 

general formula (le) 

(le) 

in which 

A has the meaning given above 

are prepared, 

in a further step by reaction with (C1-C4-0)3-P or PPh3, preferably 

(CH30)3P, in inert solvents and with acids, are converted into the amines 

of the general formula (Id) 

(Id) 



5 

\ ..... ../ 

IO 

15 

Le A 30 900-Foreign Countries I lllllll llllll lllll lllll II llll 
* C · L M S * 

- 156 -

in which 

A has the meaning given above, 
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and, by reaction with acetic anhydride or other acylating agents of the 

general formula (VIII) 

in which 

has the meaning given above 

and 

R36 represents halogen, preferably represents chlorine, or represents the 

radical -OCOR6 

in inert solvents the compounds of the general formula (le) 

(le) 

in which 

A and R6 have the meaning given above 

are prepared, 

or 

[F] 
-~tiGL 

or s=<N 
D ~ 

M 
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compounds of the general formula (IX) 

G L 0 

H2N~ Jl N 0 

~ L-\_ H-D 
M NHAc 

in which 

G, L, M and D have the meaning given above 

THIS SHEET HAS BEEN 
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(IX) 

are cyclized either using carbonyldiimidazole or thiocarbonyldiimidazole in 

dimethylformamide or by reaction with KS-C02-C2H5/CH30H and 

subsequent addition of water, 

the compounds of the general formula (IX) are reacted with 

BrCN/H20/CH30H, 

or 

[G] where R 12 -::/:. H, starting from the compounds where 

R1 = NH-COCH3, an acylation or alkylation with double bond 

displacement is carried out, or 

compounds of the general formula (I) having the radical 

R37 

~~GL E=< 
s ~ 

M 
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in which 

R37 denotes C1-C10-alkyl, preferably C1-Cralkyl, 

and E = 0, 

compounds of the general formula (X) 

(X) 

in which 

G, L and M have the meaning given above, 

are first of all converted, by reaction with C1-C10-alkyl halides, preferably 

C1-Cralkyl iodides, in inert solvents into the salts of the compounds of the 

general formula (XI) 

(XI) 

in which 

R37 represents C1-C10-alkyl, preferably represents C1-Cralkyl, 

and 

G, L and M have the meaning given above, This Sheet Has Been Re 1 

I /ll/l/1 /lllll l~l llllf 
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and in a last step are reacted with methanol, 

THIS SHEET HAS BEEN 
REPLACED 

: !~mm1 IHlll llll Iii IHI 

. and where E = S compounds of the general formula (XI) are subjected to 

thermolysis, 

and, in the ca.se of the S-oxides, oxidation is carried out by a customary 

method, 

and, if desired, further substituents or functional groups which are already 

present are introduced and/or derivatized by customary methods, for 

example alkylation, redox reactions, substitution reactions and/or 

hydrolyses or introducti·on and elimination of protecting groups. 

Use of compounds according to Claims I to 4 for the preparation of 

medicaments. 

7. Medicaments comprising compounds according to Claims 1 to 4. 
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