- nbered het er-oar yl - bxazol | di'nones The present invention relates to '
'\5 menber ed het eroaryl - oxazol i di nones, to processes for-their preparation
wand.to their use as medi canent s;, in partlcul ar as anti bacterial — '

medi canent s.” B AKS ] SCHAFTNY an arg1i368 TetekadenaCt i ON are known
fromthe publi catlons US 5 254 577 US 4 705 799, EP 311 090, US 4 801 600,
US 4 921 869 Kememzeutmale®P 'EP 312 000 and C.H. Park et al., J. Med. Chem

35, 1156 (19 di nohes havi ng action ntral nervous
system are kWﬁ%‘he publ i cation EPR -300 %&k‘hb%&e :

™V

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

N-aryloxazolidinones having an antibacterial action are known from the publications
US 5 254 577, US 4 705 799, EP 311 090, US 4 801 600, US 4 921 869,
10 US4 965 268, EP 312 000 and C.H. Park et al.,, J. Med. Chem. 35, 1156 (1992).

Oxazolidinones having actions on the central nervous system are known from the
publication EP 300 272.

‘The present invention relates to S-membered heteroaryl-oxazolidinones of the general

formula (I)
15 A——-N/U\O @
in which

R! represents azido or hydroxyl, or repr&sents a group of the formula -OR?,
-O-SO,R? or -NR“Rs

kol '8&&&&!&' : is Sheet Has Been Replaced
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'ehe gener al

formula (1) [err] in which [err] r epr esent
or represents a group of the fornmula - , [er

The present invention relates to 5-nenbered heteroaryl-ﬁm@hetﬂdm@dbrll

hydr oxyl ,

10

15

20

25

wherein

R? denotes straight-chain or branched acyl having up to 8 catbon atoms ora =
hydroxyl-protective group,

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

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

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

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

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

19639523 -2-



This Sheet Hlas been Keﬁ]cea

wherein [err] denotes straight-chain or branched acyl “M*“H“"I car bon

atohs or a hydr oxyl - prot ective group, [err] denotes str
branched al kyl having up to 4 carbon atons or phenyl, which is optionally
substituted by st rheviiyg up keab carhontatams bebly al grouip bﬁﬂlerfgnmiat-bu{&Rtar bon
atons, [err] and [err] are identical or different and cycl oal kyl having 3
to 6 carbon atons, hydrogen, phenyl or straight-chain or branched al kyl
having up to 8 carRf&egf OMs Or an am no-protective

R’ and R® are identical or different and

~ denote hydrogen, sualght-cham or branched alkyl having up to 4 carbon
5 atoms or phenyl,

ortogethermththemtrogenatomfonnas-to&mmnberedsaunated
heterocyclic radical which optionally has a further hetero atom from the
series consisting of N, S and/or O and can in turn be optionally substituted,
including on a further nitrogexi atom, by straight-chain or branched alkyl or

10 acyl having up to 3 carbon atoms,

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

wherein

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

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

wherein
a denotes the number 0, 1 or 2,

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

Le A 30 523 -3-



\\'
group, or [err] or [err] denotes a group of the fornula [err]', wherein
[err] denot es cycl oal kyl having 3 to 6 carbon atons, straight-chain or
branched al kyl having up to 8 carbon atons, phenyl or hydrogen, A
represents a S-Wnberqiéngteq{ﬁ@ hgﬁﬁgﬁtﬁ‘&ﬁiﬂ@rbMMM]mim}? ¥ 6t &rfson
het erocatons fromthe series cong;efLSti ng of S, Nand/or O, is |§%ctly bonded

by a carbon atom and @omseripbenyhal | y have a fused-on benzene or napht hyl
ring, _

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

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

and/or in tumn are optionally substituted up to twice in an identical or different
manner by carboxyl, halogen, cyano, mercapto, formyl, trifluoromethyl, nitro,
phenyl, straight-chain or branched alkoxy, alkoxycarbonyl, alkylthio or acyl

10 having in each case up to 6 carbon atoms or by straight-chain or branched alkyl
having up to 6 carbon atoms, which can in furn be substituted by hydroxyl, by
straight-chain or branched alkoxy or acyl having up to 5 carbon atoms or by a
group of the formula -NR®¥R”,

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

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

O .

20 - wherein

—
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wherein the cyclic radicals are optionally substituted in eaﬁiasﬂeaﬁ@asu&n
tsqimes in an identical or different manner by carboxyl, hal og

nercapto, fornyl, trifluoromethyl. nitro, straight- chain or meu "I kg{"’
al koxy, al koxycar bany dencés<the tndinben 0, doy 2, havi ng i n each case

carbon atonms or by straight-chain or branched al kyl having up to 6 carbon
atons, which can in turn be substituted by hydroxyl, by straight-chain or

br anched al KOoXdd SditsBnd S-oxnd&s thereof.

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

Physioldgically ak:oeptable salts of the 5-membered heteroaryl-oxazolidinones can be
salts of the substances according to the invention with mineral acids, carboxylic acids

10  or sulphonic acids. Particularly preferred salts are, for example, those with hydrochloric
acid, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,
ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,
naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric
acid, fumaric acid, maleic acid or benzoic acid.

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

20  dihydroabiethylamine, 1-ephenamine or methyl-piperidine.

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

. | . 5.



having up to 5 carbon atons or by a group of the for eet{—llls’Been
[err] and [err]
strai ght-chain or branched al kyl having up to 4 carbon ﬂ

together with

Eceﬂ

are identical or different and denote

b‘ehﬂ)[B aggyharetpwfeﬁed_ma 5- to 6-nenbered

het erocyclic radical which optionally has a further hetero atomfromthe
series consisting of N, S and/or O and can in turn be optionally

substituted, i
br anched aIkyI

10

15

20

25

Iﬂcﬁxﬁdﬁﬁtﬂao‘ﬁe?d o subSitutiod, "L HefriyOe ritiical 1S 9reschR' 8 £ 1o
6-mcmbened, saturated or unsaturated ring which can contain up to 3 oxygen, sulphur

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

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

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

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

Amino-protective groups in the context of the present invention are the customary
amino-protective groups used in peptide chemistry.

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

Le A30523 : -6-



acyl having up to 3 carbon atoms, and/or the cyclic radi calmlsah@tm@Bb@ ihovd
substituted by a group of the fornmula [err], wherein [err] m’ NI Ill

i dentical or different and have the abovenenti oned neani ng o

[err] and ar e Prefemed cempoundsareithose of the general forasids ((hnd/ or t
radicals are optionally substituted by [err] phenyl or by a 5- or
6- menbered saturated or unsaturated heterocyclic radical having

in which

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

5 wherein

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

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

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

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

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

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

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

Igéggggg -7
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up to 3 hetero atons fromthe series. consisting of S, N aﬁd/or 0, which are
I h turn optionally substituted by a group of the fornula [err] [err] [err]
or [err], wherein a denotes the nunber 0, 1 or 2, denot e hydrogen,

straight-chain or

10

15

20

25

kslso handedglirestly via@ caebon@tom of the 5S-membered ring,
wherein the cyclic radicals are optionally substituted in each case up to 3 times
in an identical or different manner by carboxyl, fluorine, chlorine, bromine,”
iodine, cyano, mercapto, trifluoromethyl, formyl, nitro, straight-chain or
branched alkoxy, alkoxycarbonyl, alkylthio or acyl having in each case up to 4
carbon atoms or by straight-chain or branched alkyl having up to 4 carbon
atoms, which can in tum optionally be substituted by hydroxyl, by straight-
chamorbranchedalkoxyoracylhavmgupto4carbonatomsorbyagroupof
the formula -NRR?,

wherein

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

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

wherein

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

and/or

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

wherein

Le A 30 523 ' -8- et Has Been Re laced
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atons or phenyl, [err] and [err] are identical  or“di*f ermaitheariths BesnReplived .
abovenenti oned neaning of [err] and [err] and are -'i‘-dentlc 'mm Fllm r ent
fromthese, [err] and [err] are identical or different an

abovenent i oned neana ngdeotdsethe humber Qrkor dentical to or diTterent Trom

this, and/or in turn are optionally substituted up to twice in an identi cal
or different manner by carboxyl, hal ogen, cyano, nercapto, fornyl,

trifluoronethyl, nigR? Qe e nyls mamlammﬁm br &iffcRmfiaadned al koxy,
al koxycar bonyl , al kyl’thi’o o acyl having in each case up to 6 carbon atons

or by straight-chain odenote:hydrogen;|skpight-chain or branched alkyl having up to 4 carbon
atoms or phenyl,

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

R and RY are identical or different and have the abovementioned meaning
of R® and are identical to or different from this,
and/or in turn are optionally substituted up to twice in an identical or different
10 manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, mercapto,
trifluoromethyl, formyl, nitro, phenyl, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl having in each case up to 4 carbon atoms or
by straight-chain or branched alkyl having up to 4 carbon atoms, which can in

turn be optionally substituted by hydroxyl, by straight-chain or branched alkoxy
15 or acyl having up to 4 carbon atoms or by a group of the formula -NR'*RY,

wherein

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

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

o)

(CH,), \

Le A 30523 -9-



having up to 6 carbon atonms, which can in turn be substituted by hydroxyT;
by straight-chain or branched al koxy or acyl having. up tﬂis@h&ﬁﬁﬁ%'&en%e&%dqr
by a group of the forrmula [err], wherein [err] and [err] [TT7 i
abevenenti oned neawhemgimf [err] and [err] and are identicgmmﬂﬂgmuﬂﬂﬂr ent
fromthese, and/or the cyclic radicals are optionally sub
radi cal of the fornula [err]

n denotes the number 0, 1 or 2,

and salts and S-oxides thereof.

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

5 in which.

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

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

wherein

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

Le A30523 -10-



5 n denotes the nunber 0, 1 or 2, [err] and salts and S-oxides thereof. The
conpounds according to the invention can exist in stereoisomeric form which
ei ther behaves as mirror inmmges (enantioners) or do not behave as MTroF=="

i mages A represents pyrrolyl, imidazolyl, furyl, ﬂuenyl, thiazolyl, isothiazolyl, isoxazolyl,
furazanyl or oxazolyl bonded directly via a carbon atom, or represents indolyl,
benzo[blthienyl, benzo[bJimidazolyl, benzo[b}furanyl or benzofb]thiazolyl

. likewise bonded directly via a carbon atom of the 5-membered ring, wherein the

5 cyclic radicals are optionally substituted in each case up to twice in an identical

or different manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano,

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

oracylhavinginwchcaseupto4cafbonaton1sorbysh'aig11t-chainor

branched alkyl having up to 4 carbon atoms, which can in turn be optionally

10 substituted by hydroxyl, by straight-chain or branched alkoxy or acyl having up
' to 4 carbon atoms or by a group of the formula -NR'R,

wherein

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

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

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

and/or

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

25 wherein d
This Sheet Been Replace!
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N \__
(diastereoners). The invention relates to both the enanpioners\aﬁa“‘-\~\“\§
di astereoners and to the particular mxtures thereof.The racenic fornms,
| i ke the diastereoners, can be separated into the stereQ_sonerlcaIIy
unisf or m const i t uerR%sandR¥ are identical ror alifferent,andodengiedyidrogeaaadmemabl.e_sal ts of
t he 5-nenbered heteroaryl -oxazol i di nones can be salts of the substances
according to the invention with mneral acids, carboxylic acids or

sul phoni ¢ aci ds. Fr¥ tahd R'®2adeYidaitRhbor diffefnt hisd Bdve, thé aboveRiEbied b of t h
hydr ochl ori ¢ aci d, hydrobro Bg acid,, sul phuric _acid, phosphoric acid,

met hanesul phoni ¢ acid, andbarsridentica] to o diffevent omuthese, ¢ aci d,
benzenesul phoni ¢ aci d, naphthalenedlsulphonlc acid, acetic acid, propionic
acid, lactic acid, tartaric acid, citric

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

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

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

branched alkyl having up to 4 catbon atoms, which can in tum be optionally

substituted by hydroxyl, by straight-chain or branched alkoxy or acyl having up
10 to 4 carbon atoms or by a group of the formula -NR"R",

wherein

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

or different from these,
and/or
15 thecydh:mdﬁakzneop&mumwsuuﬁﬁmbdﬁwziﬁﬂ&mlof&mibnmﬂa
O
(CH,), \
wherein

n denotes the number 0, 1 or 2,

Thls Sheet Has Been RT
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acid, fumaric acid, naleic acid or benzoic acid. Salts with customary bases
may be nentioned as salts, such as, for exanpl e, alkali netal salts (for
exanpl e sodi um or pot aSSI umsalts al kal i ne-earth netal sa

cal ci um or ma ‘mnoa%rz)m d fox eollfﬁpmrteﬁﬂ‘lea@mmmuadsmfﬁle
organi ¢ ami nes am ne,

et hyl dii sopro %ﬁ@%@ﬁﬁ@%%ﬁbﬁ%ﬁ Vi hol i ne,

di hydr oabi et hyl ami ne, 1-ephenam ne or nethyl - pi peri dine. In the context of
the invention, a heterocycli c radi cal under substituent A in the case of

di rect bondi ndAt]o {OPEReRBdSO0S the igsnerak fosmulag (1) epflent s a 5- nenber ed

aromatic rlng

AN=C=O0 (I or A-CON, (I)

5  inwhich

A has the abovementioned meanings,

are reacted with lithium bromide/(C,H), P(Q) and epoxides of the general formula (IV) |

] .
AN ®

10  in which

D represents C,-Cs-acyloxy,

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

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

15 or
[B] compounds of the general formula (V)

A-NH-CO,-L (V)
—;_‘__'_‘._’____,___._

Sheet Has Been Replaced
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whi ¢ch can contain up to 3 oxygen, sul phur and/or nitrogen atons as hetero
atons and can additionally have a fused-on benzene or naphthyt—Ting:.

Exanpl es which are nmentioned are: pyrrolyl, imdazolyl, -fuy i d
t hiazolyl, oxagwhich, isothiazolyl, isoxazolyl, furazanyl] T{‘ it S Replace
benzo[ b] t hi enyl , naphtho[ 2, 3-b] t hi enyl, benzo[ b] t hi-azol H”ﬂIzJBHw
or benzo[b]imdazolyl. Pyrrolyl, imdazolyl, furyl, thi nyI

thiazolyl, is@axazohy thefdlbbaétﬁ&iﬂoned’hi&ﬁﬁlg' benzol b] t hi enyl,
benzo[ b] i m dazol yl and

and

L represents a typical protective group, preferably benzyl,

5  arereacted in inert solvents and in the presence of a base, for example lithium alkyls
or lithium N-alkyl- or lithium N-silylalkylamides, preferably n-butyllithium, with
epoxides of the general formula (IV),

or

[C] in the case where R! = OH, compounds of the- general formula (III) are first
10 converted, by splitting off nitrogen in alcohols, into the compounds of the
general formula (Va)
ANH-CO,T (Va)
in which
A has the abovementioned meaning

15 and
T represents straight-chain-or branched C,-Cc-alkyl, preferably n-butyl,
and in a second step these compounds are reacted as described under [A] in inert
solvents and in the presence of a base, preferably lithium-N-alkyl- or

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

20 or

Le A 30523 -14 -



6 benzo[b]thiazolyl are preferred. In the further field of substitution, a
hét erocyclic radical also represents a 5- to 6-menbered, saturated or
unsaturated ring which can contain to 3 oxygen, sul phur aNTfFor nirtr-egen
atons as het erﬁﬁtormnmmdsaof&nt a@E e rrentlomagsgegm hi nyI

furyl, pyrrolyl, pyrazolyl, pyridyl, pyrimdyl, pyrazi n '
‘thiazolyl, oxazolyl, imdazolyl, pyrrol I di nyl, piperidi ”!mm
These al so include 5- to 6-menbered sat urat ed het er ocycl

bonded via N and can furthernore contain up to 2 oxygen, sul phur and/ or

nitrogen atons as hetero ><

0" o D
ANH-CHy”

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

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

OH

*

OH (Vi)
A-NH-CH;

in which
10 A has the abovementioned meaning

are prepared

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



atqms, such as, for exanple, piperidyl, norpholinyl or piperazinyl or
pyrrolidinyl. Plperldyl and pyrrolldlnyl are partlc“lﬁrlv preferred
Hydr oxyl - protective group in the context of .the abdvenentloned deflnltlon

i n-general r df] eompounds ofithe gendralcformala{Id)r om t he sefhlﬁ‘ile@@nsﬁesi RﬁT
Lonyl

trimethylsilyl, triisopropylsilyl, tert- butyldlnethyli
benzyloxycarbonyl, 2-ni trobenzyl, 4- nitrobenzyl, ter

al I yl oxycar bonyl , 4-met hoxybenzyl, 4- nethoxybenzyloxycarbonyl
t etrahydropyranyl, fornyl, acetyl, trichloroacetyl,
2,2,2-trichIoroethoxycarbod?lnethoxyethoxynethyl o
[2-(trinethylsilyl)-ethoxyllfret hyl, benzoyl, 4- nethylbenzoyl
4-ni trobenzoyl, 4-flugrolagnzogl 4-ch|orobenzdﬁ0 or 4-

1
T ®
{
i

OH
in which
A has the abovementioned meaning,
5  are first converted, by reaction with (C,-C,)-alkyl- or phenylsulphonyl chlorides in inert
solvents and in the presence of a base, into the corresponding compounds of the
general formula (Ib)

0

! | |
A— rg)\o . (o)
L-—l\/ 0SO,R®

in which
10 A and R® have the abovementioned meaning,

and the azides of the general formula (Ic)



met hoxybenzoyl . Acetyl, tert-butyldimethylsilyl and tetahydropyranyt—are

pteferred. Am no-protective groups in the context of the L gsel |nven i on
are the custonmary am no-protective groups used in peptlde 1 Raplaceds
i ncl-ude, preferably: benzyl oxyarbonyl, 2,4- dlnethoxybenz ’

4- met hoxybenzyl oxycar bonyl , thoxycarbonyl ethoxycarbon
tert-butoxycarbonyl, allglogyCargonyl, pht haI oyIc)

2,2,2-trichl oroet hoxycarbonyl, flworoenyl-9- nethoxycarbonyl formyl,
acetyl, 2-chloroacetyl, 2,2, ' pacetyl, 2,2, 2- trlchloroacetyl

benzoyl, 4-chlorobenzoyl, 4-bronobenzoyl, 4-nitrobenzoy|, phthalinido,
i soval eroyl or benzyl oxymet hyl ene, 4-nitrobenzyl, 2,4-dinitrobenzyl, 4-

in which
A has the abovementioned meaning,
are then prepared with sodium azide in inert solvents,

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

A—N~ O (Id)
in which

A has the abovementioned meaning,

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

(VD)

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

LeA3053 : -17-



nitrophenyl, 4-methoxyphenyl or triphenyl nethyl. 7m

are those of the general formula (1) in which R repremﬂSh‘éet@{;

hydroxyl, or raen%r esents a group of the formula [err], Tmmm'”’m”,ﬂi'

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

in inert solvents, the compounds of the general formfula (Ie)

5  in which
A and RS have the abovementioned meaning,

are prepared,

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

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

LeA30523 _18-



wherein [err] denotes straight-chain or branched acyl having up T“‘G‘CaT‘bOﬂ

atons or benzyl, [err] denotes straight-chain or brancheqhgé

to 3 carbon atons, phenyl or tolyl, [err] and [err] are i lﬁ&H lacta
di fferent andeencrcpreaqm balogamy prefs nphlb'chremu;elquoglmbohexyl nyI
or straight- chain or branched al kyl having up to carbo

tert-but oxycarbonyl or benzyl oxycarbonyl,
and

A and RS have the abovementioned meaning,
- or

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

AR (0
in which

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

and

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

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

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

LeA3053 -19-



or .[err] or [err] denotes a group of the formula [err] wherein [err]
denot es cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or straight-chain
or branched al kyl haV|ng up to 6 car bon atons, phenyl—or _hydraogen A

repr ﬁsent is onmd)ifﬁppmmlatéaﬁn?wﬂ sulisﬁmlyﬂltz drdfﬁ.lmlltphal gl‘o}xpszvblhwh ,arexlresdyyp b

i sot hi azoly | spxaz or furaz onded direct y a, carbo ato or

represents i nﬁ'SI B%%‘z@{b [gym%@m& sugh ntlor

benzo[ b] thi az%ple,%&@&ﬁdﬁk,%&hﬁﬁo&fwcﬂons and/or hydrolyses or incorporation and
removal of protective groups.

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

[Al

s

[ />—-N=C=O x HC
N

LiBr,

Bug-P=0, NEty

0

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

0
xylene, reflux

s weon 5
/ 0 -— /4 0
e A C’J\NJ(O |
\\&OH \\«’Or(cnz ,-CH,
o}

~ This Sheet Hag

unmumfummrm



to 3 tinmes in an identical or different manner by carboxyl, ﬂﬁ
chlorine, brom ne, iodine, cyano, nercapto, trifluoronethyl, _
straight-chain or brapched al koxy, al koxycarbonyl, al kylthio or acyl having

in each case b to 4 Farbon atons or by straight-chain or branched al kyl
having up to 4 carbo

benzof b] furanyl al so bonded directly via a carbon atom of the 5- Inced
ring wherein the cyclic radicals are optionally substitut e@"ﬁe ﬁiﬁfﬁﬁ aEp

LiBr, BuzP=0

o
/—5\,0 (CH,),-CH,
T

xylene, reflux

-

\\4"/
l Cs,CO3

O(_(CH,),cH,
CH_OH 07]/



ators, which can in turn optionally be substituted by hydfmgykaHaMkm”kiiwd

straight- chain or branched al koxy or acyl having up to 4

by a group of the formula [err], wherein [err] and [err] a mmmfuﬂﬂ t
di fferent and denote hydrogen, stralght chain or branched

to 3 carbon atlBhs or phenyl, or together with the nitrogen atomform a
nmor phol i nyl, pyrrolidinyl, piperazinyl or piperidyl ring which are
optional ly subgfHgt uted, including via 1. LiN[SI(CH3)3lo

N .
/] THF

csusz;\ Nj)L

- N
Br S N3 2

reflux

1. n-BuLi/ THF

Br ~S \_&—
OH




the free N function, by nethyl, ethyl or acetyl, and/or.the cyctic laUIb s
are optionally substltuted by a group of the fornula [err ; Mp i
and [err] have the abovenentioned neaning of [err] and [fer]
identical to or different fromthese, and/or the cyclicira+
optionally suf@tituted by [err] phenyl, pyridyl or thiegyl),
are optionally substituted by a grgg;/of t he K
N
H+

Q}NH\/OK/O —

N .
I—EL_ L
NH carbonyldiimidazole, CH,C
4 S OH 2Ch
-
or
OH (EtO)>CO, reflux

OH



fornula [err] wherein 9 a denotes the nunber 0, 1 or 2,Th
are identical or different and denote hydrogen, stralght ch

al kyl having up to 4 carbon

{E]

Ao

CISOoCH3, NEty, CHoCly
0-5°C

(95%)

>

((lo

NaN3, DMF, 70°C

\Ro

@y“‘ (5%
\\k,oso CH,
o (MeO)3P, 1,2-DME, 90°C
6N HCl, 90°C
M A >
\\Q/ (85%)
o
/[( AcCl, THF
N >
\\Q/ EtsN, -5°C
NH, x HCI (3%)

Br
o
And,
S \-—k/NH

)

GhﬂﬁHaﬁHm

IR

ii*



fromthese, [err] and [err] are identical or different and

abovenenti oned neaning of [err] and are identical to or dif

this, and/or If turn are optionally substituted up to twice in an identical
or different manner by carboxyl, fluorine, chlorine, brom ne, iodine,
cyano, mercapto, trifluoromethyl, fornyl, nitro, phenyl, straight-chain or
branched al koxy, Kk xycatgbpyl, al kylthio or acyl having in each case up
to 4 carbon atons osr N o

atons or phenyl, [err] and [err] are identical or different. and haye he1
abovenentioned nmeaning of [err] and [err] and are identic ﬁ% i‘im‘[ ﬁpﬁ‘{

H
/
N
Yot
CHClg o
cB:H ,CN
2

0
Br’@\N/u\O ’
» r‘S]/CH:1

0]



by strai ght-chain or branched al kyl. having up to 4 car 0 H%gican
in turn be optionally substituted by hydroxyl, by str &
branched al koxy or acyl having up to 4 carbon atons or the
formula [err], wherein [err] and [err] have the above g of
[err] and [err] amg] are identical to or different fron1these and/or t he
cyclic radicals are optlonally substltuted by a radical of the formula

[err]
I;)\NJ(

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

0
N/’(
\\Q/NH cH,  NaBHg, MeOH, 0°C

(69%)

5

HO-CH,

LA
%

z



10 wherein n denotes the nunber 0, 1 or 2, and salts and # oxi des thereof.
Particul arly preferred conpounds are those of the general™ornula (I), in
Wh! " ~ Suitable solvents are, in dependence on the individual process steps, the customary
solvents which do not change under the reaction conditions. These include, preferably,
alcohols, such as methinol, ethanol, propanol or isoptopanol, or ethers, such as diethyl
ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or tert-butyl
5 methyl ether, or ketones, such as acefone or butanone, or amides, such as
dimethylformamide or hexamethyl-phosphoric acid triamide, or hydrocarbons, such as
hexane, benzene, dichlorobenzene, xylene or toluene, or dimethyl sulphoxide,.
acetonitrile, ethyl acetate or halogenated hydrocarbons, such as methylene chloride,
chloroform or carbon tetrachloride, or pyridine, picoline or N-methylpiperidine.
10 Mixtures of the solvents mentioned can also be used.

Suitable bases are, in dependence on the individual process steps, the customary

inorganic or organic bases. These include, preferably, alkali metal hydroxides, such as,

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

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

15  for example, sodium methanolate or potassium methanolate or sodium ethanolate or

potassium ethanolate, or organic amines, such as ethyldiisopropylamine, triethylamine,

picoline, pyridine or N-methylpiperidine, or amides, such as sodium amide or lithium

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

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

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

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

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

1e A30523 -27-
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err], [err] or [err], wherein [err] denotes straight

acyl having up to 6 car bon atons, [err] denotes netﬁyl
totyl, [err]zmmdm@émnpmanmaidentical or different and pyl
cycl opentyl, cyclohexyl, hydrogen, phenyl or straight- chain or branched
al kyl having up to 5 carbon atons, or

 Suitable bases are in general sodium bicarbonate, sodium methanolate, hydrazine
hydrate, potassium carbonate or caesium carbonate. Caesium carbonate is preferred.

[er_r], represents azido or hydroxyl, or represents, aﬂgmﬁgl{g&e@&mﬁe&wl a

Process [B] is carried out in one of the abovementioned ethers with lithium alkyl

5  compounds or lithium N-silylamides, such as, for example, n-butyllithium, lithium
diisopropylamide or lithium bis-trimethylsilylamide, preferably in tetrahydrofuran and
lithium bis-trimethylsilylamide or n-butyllithium, in a temperature range from -100°C
to +20°C, preferably from -75°C to -40°C.

For process [C], the abovementioned alcohols are preferably suitable for the st step,
10  and tetrahydrofiran is suitable in the case of the subsequent cyclization.

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

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

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

~ Suitable acids are in general inorganic acids, such as, for example, hydrochloric acid
or sulphuric acid, or organic carboxylic acids having 1-6 C atoms, which are optionally
20  substituted by fluorine, chlorine and/or bromine, such as, for example, acetic acid,
trifluoroacetic acid, trichloroacetic acid or propionic acid, or sulphonic acids having C,-
Cs-alkyl radicals or aryl radicals, such as, for example, methanesulphonic acid,
ethanesulphonic acid, benzenesulphonic acid or toluenesulphonic acid. Hydrochloric

acid is particularly preferred.

25  The acid is employed in an amount of 1 mol to 10 mol, preferably 1 mol to 2 mol, per
Le A30523 -28- |



Jetr] or [err] denotes a group of the fornula [err], i EdrRet BT B lge ores
cycl opropyl, cyclopentyl, cyclohexyl or straight-chaih o

having up to 4 carbon atonms, hydrogen or phenyl, AI lﬁh&?ﬂ@gﬁg{ﬂﬁiﬁd
pyrrolyl, i nmnglezof the compounds o ergymaltfﬁmméﬂ). i sot hi a , 1yl ,

furazanyl or oxazolyl bonded directly via a carbon atom or represents
I ndol yl ,

Suitable auxiliaries are the customary reagents, such 4 phosgene, carbonyldiimidazole
or diethyl carbonate or trichloromethyl chloroformate. Carbonyldiimidazole, diethyl
carbonate or trichloromethyl chloroformate are preferred.

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

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

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

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

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

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

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

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

Le A 30 523 : -29.



benzo[ b]t hi enyl, benzo[b]im dazolyl, benzo[b]fiiranyl or benzo[b]thiazolyl
I'i kewi se bonded directly via a carbon atom of the 5-neniJdisgbeetHasBeenBaplaced n
the cyclic radicals are optionally substituted in each ca iy
an-i denti cal ldvéd herent nmanner by carboxyl, fluorine, c i neJ
i odi ne, cyano, fornyl, trifluoronmethyl, nitro, straight-chain or branched"
al koxy, al koxycarbonyl or acyl having in each case up to 4 carbon atons or

D L YT R LGRS

]lc)(r)?gﬁlh:d[ 2Ir' l;j)pammlalaboﬂmglwuw@fﬂw sobvefit, qrefeciblye froms-207C oy +80%C.oup of the
The reductions can in general be carried out by hydrogen in water or in inert organic
5  solvents, such as alcohols, ethers or halogenated hydrocarbons, or mixtures thereof,
with catalysts, such as Raney nickel, palladium, palladium-on-animal charcoal or
platinum, or with hydrides or boranes in inert solvents, if appropriate in the presence
of a catalyst. ‘

The reaction is preferably carried out with hydrides, such as complex borohydrides or
10 . aluminium hydrides. Sodium borohydride, lithium aluminium hydride or sodium
cyanoborohydride are particularly preferably employed here.

Suitable solvents here are all the inert organic solvents which do not change under the
reaction conditions. These include, preferably, alcohols, such as methanol, ethanol,
propanol or isopropanol,' or ethers, such as diethyl ether, dioxane, tetrahydrofuran,

15  glycol dimethyl ether or diethylene glycol dimethyl ether, or amides, such as
hexamethylphosphoric acid triamide or dimethylformamide, or acetic acid. It is also
possible to use mixtures of the solvents mentioned.

The oxidation to give the S-oxide is in general carried out in one of the
abovementioned solvents, preferably in methylene chloride, with oxidizing agents, such

20 as, for example, metachloroperbenzoic acid, hydrogen peroxide or peracetic acid,
preferably with metachloroperbenzoic acid, in a temperature range from 0°C to 80°C,
preferably from 20°C to 60°C.

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

The amino-protective group is in general likewise split off by customary methods, and
LeA30523 -30-



wherein [err] and [err] are identical or different and denote hydr ogen or
met hyl, or together with the nitrogen atom form a norpholinyl,
pyrrolidinyl, piperazinyl or piperidyl ring which are optionally .
subst i t ut ed, 10 Rattigalan profesably, Baq isesphit ofihwith dyydraghlonstacia ' sty ,

orr] and [ oRptYE With FHETEG A ¥ ol HF ot BboAiEAC B B WgroBifalysitl 13" 2 0
identical to or different fromthese,
The other derivatization reactions mentioned above are in general carried out by the
methods published in Compendium of Organic Synthetic Methods, T.T. Harrison and
5 S. Harrison, Wiley Interscience.

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

Suitable solvents for the alkylation are the customary organic solvents which do not

10  change under the reaction conditions. These include, preferably, ethers, such as diethyl
ether, dioxane, tetrahydrofuran, glycol dimethyl ether, or hydrocarbons, such as
benzene, toluene, xylene, hexane, cyclohexane or petroleum ﬁ'actions,_ or halogenated
hydrocarbons, such as methylene chloride, chloroform, carbon tetrachloride,
dichloroethylene, trichloroethylene or chlorobenzene, or ethyl acetate, or triethylamine,

15  pyridine, dimethyl sulphoxide, dimethylformamide, acetonitrile, acetone or
nitromethane. It is also possible to use mixtures of the solvents mentioned. Methylene
chloride, dimethyl sulphoxide and dimethylformamide are preferred.

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

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

Suitable solvents here are inert organic solvents which do not change under the reaction
conditions. These include halogenated hydrocarbons, such as methylene chloride,
chloroform, carbon tetrachloride, 1,2-dichloroethane, trichloroethane, tetrachloroethane,
25.  1,2-dichloroethane or trichloroethylene, hydrocarbons, such as benzene, xylene, toluene,
hexane, cyclohexane or petroleum fractions, nitromethane, dimethylformamide,
acetonitrile or tetrahydrofuran. It is also possible to employ mixtures of the solvents.

LeA30523 -31- ‘
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and/or the cyclic radicals are optionally substituted by 2-phenyl vinyl,

phenyl, pyridyl or thienyl, which are in turn optionally substituted by a

group of the formula [err] or [err], 12 [err] and [err] are identical
di fferent andMethylhe chioride and tefahydirofisthn are particularly preferred.

10

15

20

25

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

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

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

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

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

-
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i T
[err] and [err] are identical or different and have the abovenentioned

meani ng of [err] and [err] and are identical to or dlfferent fromthese,
and/or are in turn optionally substituted up to twice in antdentical or

]Eil ff elr ent rr?lnlSattalﬂi lﬁécfsbfbrythe hirawrl]ysmae thblcwoﬁﬁry ?ﬁdﬁ@xﬂ@bgseﬁdﬂg@g ﬁ?!lgﬂé’
ornyl, trifluoronethy tr en aj ght -'chai n_ or _branche a oxy
al koxycar bonyMQfWh’Hylemﬂ@?mﬁ@&‘é‘ sﬁ!ﬂﬁl ydrexides such

f EJII: ﬁl ggt 0(5[] ?Io négac%aflgl%séut@si'%]{li?w@ D?‘ir?yﬁ ﬁ'yE %sriloﬂlxlw d D%’y s(?r arg 1{ic.dgdaml de, h@‘?‘éﬁ%ﬂ%
al koxy or acylcafbenatey suph hs)sddmmrmwomwasp@tasshnnaambmte opfsodlhm bicirbohae,
Lerrl, 5 Sodium hydroxide or potassium hydroxide are particularly preferably employed.

Suitable solvents for the hydrolysis are water or the organic solvents customary for a
hydrolysis. These include, preferably, alcohols, such as methanol, ethanol, propanol,
isopropanol or butanol, or ethers, such as tetrahydrofiran or dioxane, -or
dimethylformamide or dimethyl sulphoxide. Alcohols, such as methanol, ethanol,

10  propanol or isopropanol, are particularly preferably used. It is also possible to employ
mixtures of the solvents mentioned.

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

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

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

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

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

prepared by customary methods.

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

e
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wherein [err] and [err] have the abovenenti oned neani ng of ﬂ,@rsﬁgetm@e{nquerﬂmd

and are identical to or different fromthese, and/or the cyc mlflmnm'“r“
'

are optionally substituted by a radical of ,the forrmula [err]
denotes the nyared)forlexamplo, ad@esceibed absved S- oxi des thereof.

The compounds of the general formula (IT) are known in some cases or are new, and
can then be prepared, for example, by reacting the corresponding amines with

trichloroethyl chloroformate in one of the abovementioned solvents, preferably xylene,
5  at the reflux temperature.

The compounds of the general formula (1) are known in some cases or are new, and
can then be prepared, for example, starting from the corresponding carboxylic acids, by
reaction .either with isobutyl chloroformate/acetone, sodium azide/water or with
diphenylphosphoryl azide/tetrahydrofuran or with xylene or methylene chloride in the

10  presence of one of the abovementioned bases, preferably triethylamine, at -10°C to
room temperature.

The compounds of the general formulae (V) and (Va) are known in some cases or are
new, and can be prepared either by splitting off nitrogen from the corresponding
carboxylic acid azides and reaction with the corresponding alcohols, or by reaction of

15  the corresponding amines with chloroformic esters, preferably benzyl chloroformate, in
one of the abovementioned solvents, preferably tetrahydrofiran or dioxane, in a
temperature range from -10°C to 200°C, preferably from 0°C to 150°C.

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

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

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

The compounds of the general formula (VI) are known in most cases or are new and
25  can be prepared, for example, starting from the free amines (Ia) by reaction either with
the acetonide of glyceraldehyde in methanol and in the presence of sodium
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13 Processes have furthernore been found for the preparation of the
conpounds of the general formula (1) according to the invention,
characterized in that [A] conpounds of the general forrmulae (11) or (I11)

[err] in whi Cheetate/sodium cyanoborohydride or of sodium boranate and methanol in a temperature
range from -20°C to +40°C, preferably from -10°C to 20°C, under normal pressure.

The halogen atom Y (compounds of the general formula (If)) is introduced in the case
of bromine and iodine either with elemental bromine or iodine or in the presence of a

5  silver salt, in one of the abovementioned solvents, preferably methylene chloride,
acetonitrile or chloroform, in a temperature range from -30°C to +60°C, preferably
from 0°C to +30°C, and normal pressure. '

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

10  The minimum inhibitory concentrations (MIC) were determined by the series dilution
method on Iso-Sensitest agar (Oxoid). A series of agar plates which contained
concentrations of the active compound which decreased by two-fold dilution in each
case was prepared for each test substance. The agar plates were inoculated with a
Multipoint inoculator (Denley). Overnight cultures of the pathogens which had been

15  diluted beforehand such that each inoculation point contained about 10* colony-forming
particles were used for the inoculation. The inoculated agar plates were incubated at
37°C and the germ growth was read off after about 20 hours. The MIC value (ug/ml)
indicates the lowest concentration of active compound at which no growth was
detectable with the naked eye.
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A has the abovenentioned meanings, are reacted with IitHsshe ]
and epoxi des of the general formula (1V) [err] in mhich“% I S
[err], in inert solvents, if appropriate in the presence ' in

the case where [err], the hydroxyl function is liberated by a typical ester

hydrolysis or byma=tupicaltransesteciiicallion o
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[ Bl. conpounds of the general formula (V) [err] 14 in which A has
t he abovenenti oned neani ng and !

The compounds of the general formulae (I), (Ia), (Ib), (Ic), (Id), (Ie) and (If) according

to the invention have a broad antibacterial spectrum, specifically against Gram-positive

bacteria and Mycobacteria, Corynebacteria, Haemophilus influenzae and anaerobic

germs, coupled with a low toxicity. These properties enable them to be used as
5  chemotherapeutic active compounds in human and veterinary medicine.

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

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

The present invention includes pharmaceutical formulations which, in addition to non-

15  toxic, inert pharmaceutically suitable excipients, comprise one or more compounds
according to the invention or which consist of one or more active compounds according
to the invention, as well as processes for the preparation of these formulations.

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

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

In addition to the compounds according to the invention, the abovementioned
pharmaceutical formulations can also comprise other pharmaceutical active compounds.

Ie A 30523 " This Sheet Has Been Reﬂlaced
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L. represents a typical protective group, preferably henzyl, are reacted -
in inert solvents and in the presence of a base, for exarple lithiumalkyls
or lithium N-al kyl - or I|th|umN-S|IyIaIkyIamdes preferably

n-but yl | |th|hnge1mu11téps>pw@advamlageagudmﬂam uman land (mVP';mMY[m@dncmertothe

Converted.  bReruipiste FRGAVE oyt e Sonspoutyl PEcRing 10 % vt ol 1 ne

general for ”Hﬂr@uﬁ&’%‘fab@ﬁtrd 5 to about 500 prefembly 5 to 100 mg/kg of body weight every -
24 hours, if appropriate in the form of several individual doses, to achieve the desired
5  results. An individual dose preferably comprises the active compound or compounds
according to the invention in amounts of about 1 to about 80, in particular 3 to
30 mg/kg of body weight.

The new compounds can be combined in the customary concentrations and
formulations together with the feed or lactamase inhibitors, for example with penicillins

10  which are particularly resistant to penicillinase and clavulanic acid. Such a combination
would be, for example, that with oxacillin or dicloxacillin.

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

15
I Methylene chloride : methanol
I Toluene : ethyl acetate
m Acetonitrile : water

20 IV Ethyl acetate
\'/ Petroleum ether : ethyl acetate
\bbreviations:
Z Benzyloxycarbonyl
Boc tert-Butyloxycarbonyl

25 DMF Dimethylformamide
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t hese conpounds are reacted as described under (A] in iner in

the presence Rif a basghenpkeferably lithiumN-alkyl- or N-si
or n-butyllithium and epoxides of the general formula (I1V), or
Me Me&nyl

i n.which A has the abovenenti oned neaning and T I L _
'straight-chain or branched [err], preferably n-butyl, andﬁﬁlﬁﬁiﬁfa&%‘mﬁiﬂ
I

THF Tetrahydrofuran
CDI Carbonyldiimidazole
5 DCE Dichloroethane

-39-



carbonate, or fi rst, by reaction of the conpounds of the g
(VH) with aci Stativighenmpounds

15 [ DO compounds of the general formula (VI) [err] in vﬂgsgﬂm m}ﬂﬁ

abovenment i oned meani ng, either are reacted directly with a H m

Example I
4-Bromo-benzo[bjthiophene-2-carboxylic acid azide
Br

N—co-n,
s

5  91.2 ml (708 mmol) of isobutyl chloroformate in 500 ml of acetone are slowly added
dropwise to a solution, cooled to 0°C, of 140 g (545 mmol) of 4-bromo-
benzo[b]thiophene-2-carboxylic acid [Indian J. Chem., Sect. B, 1984, p. 38-41] and
90 ml (643 mmol) of triethylamine in 1120 ml of acetone. The mixture is subsequently
stirred at 0°C for 45 min and 53.8 g (830 mmol) of sodium azide in 270 ml of water

10  are then slowly added dropwise. The preparation is subsequently stirred at 0°C for 1
hour and then tipped onto 5 1 of ice-water. The precipitate which has separated out is
filtered off with suction, then rinsed with water and dried in air.

Yield: 116.7 g (76%)

Example ]I
15  (5R)-3-[4-Bromo-benzo[b]thiophenyl]-5-butyryloxy-methyl-oxazolidin-2-one
Br o
N )L o)
\__k/ o W
o



compounds of the general formula (VI1) OH [err] in which A

of an auxiliary in inert solvents, -
X solution of 3.2 g (38 mmol) of lithium bromide and 8.

tributylphosphine oxide in 200 ml of Xylene is boiled for 1 h using a  water separator.
A solution of 105 g (372 mmol) of the oompound from Example I and 52 ml
(372 mmol) of R(-)-glycidyl butyrate in 300 ml of xylene is now added dropwise as
5 quickly as possible at the boiling point (vigorous evolution of gas). When the addition
has ended, the mixture is subsquently stirred under reflux for a further 10 min. it is
allowed to cool to room temperature and is concentrated. The crude product 1is
chromatographed over silica gel with methylene chloride.
Yield: 44.4 g (30%)
10 'H-NMR (DDMSO, TMS): 7.89 (d, J = 7.5 Hz, 1H); 7.58 (d, J = 7.5 Hz, IH); 7.19
(t, J=7.5 Hz, 1H); 6.88 (s, 1H); 5.47 - 5.54 (m, 1H); 4.72 (d, J = 13 Hz, 1H); 4.28 -
448 (m, 2H); 40-4.1 (m, 1H); 237 (t,J= 70Hz,2H),155(h,J 7 Hz, 2H); 0.86
(t J=Hz 3H).
MS (DCI): 398 (m", 95%), 400 (M2, 100%)

15  Example I

2-Benzyloxycarbonylamino-5-bromo-thiazole
A
\

Br )\NHJLO/\CsHs

15.1 ml (106 mmol) of benzyl chloroformate are slowly added dropwise to a solution
of 25 g (96 mmol) of 2-amino-5-bromothiazole in 100 ml of dioxane and 190 ml of
20  saturated NaHCO; solution while cooling with ice. The mixture is subsequently stirred
overnight at room temperature, the dioxane is evaporated off in vacuo and the solid
which has precipitated out is filtered off with suction and rinsed with water and with
pdrolemn ether. The residue is purified over silica gel with methylene
chloride/methanol (50:1) as the eluent.
25  Yield: 17 g (58%) |
'HNMR (D-DMSO, TMS): 12.62 (s, 1H); 7.47 (s, 1H); 7.40 (m, SH); 5.23 (s, 2H).

Le A 30523
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phenyl sul phonyl chlorides in inert solvents and in the pr

16 [E] conpounds of the general fornula (la) [err] in mhlmﬁs&etHasBrigieﬁcgd :
into the correExampledy conmpounds of the general formula (

abovenentioned neaning, are first converted, by reaction \gf I" IHIH
I

2—Benzyloxycarbonyiamino—4-phenylﬂﬁazole
C6H5
B

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

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

(m, 8H); 5.26 (s, 2H).

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

_ ' O
G5 T N
Br S .

134.4 g (451 mmol) of 6-bromo-benzo[b]thiophene-2-carboxylic acid azide (prepared

analogously to Example I) are introduced in portions into 1.6 | of boiling n-butanol

(caution, vigorous evolution of gas). When the addition has ended, the mixture is

boiled under reflux for a further 10 min and then cooled to room temperature and the
15  n-butanol is stripped off on a rotary evaporator. The residue is stirred in 1 1 of

petroleum ether/ether (8/2) for 1 hour and filtered off with suction.

Yield: 112 g (76%)

Melting point: 115°C

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

Le A 30523
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[err] in which A and [err] have the abovenentioned meaning, and the azides
of the general fornula (Ic) 17 [err]

1H); 7.4 (dd, J =7 Hz, J =2 Hz, 1H); 6.8 (5, 1H); 4.16 {t, J = 6.5 Hz, 2H); 1.63 (g,
J =6.5 Hz, 2H); 1.38 (h, J = 6.5 Hz, 2H); 0.92 (¢, ] = 6.5 Hz, 3H).

R ———
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i n which A has the abovenentioned nmeaning are thengﬁr ggi%{ﬁwént}l ﬁn&&dl um

aZide in inert solvents, in a further step these are c ction
with [err] or [err], preferably [err] in inert solvents

into the anine;ﬁﬁi!mg; an@leg! formula (Id) [err] in whi

abovenenti oned neani ng and, by reaction with acetic anhydride or other

acyl ating agents of the general fornula

Example 1

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

Br o
@E\H*o
S \—-Q,OH

5 714 g (21.9 mmol). of caesium carbonate are added to 44.4 g (109.5 mmol) of the
compound from Example II, the mixture is dissolved in 500 ml of methanol and the
solution is stirred at room temperature overnight. The solution is concentrated and the
residue is stirred with 500 ml of petroleum ether and filtered off with suction. The
precipitate is rinsed thoroughly with water and petroleum ether and dried.

10 Yield: 22 g (61%) |
“Melting point: 203°C
'H-NMR (DDMSO, TMS): 7.9 (d, J = 7.5 Hz, 1H); 7.55 (d, J = 7.5 Hz, 1H); 7.17 (&,
J=17.15 Hz, 1H); 6.7 (s, 1H); 5.33 (br, 1H); 4.83 - 4.93 (m, 1H); 4.23 (t, ] =9.5 Hz,
1H); 4.0 (dd, J = 9.5 Hz, 6.5 Hz, 1H); 3.58 - 3.80 (m, 2H).
15 o}’ =-76.7c = 0.9, DMSO)

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

O

N\ N/lLb
Br/[s>_ \_k./OH



- T — -
o——

(VL) [err] in which [err] has the abovenentioned neani ng 18 and

15.6 g (49.5 mmol) of the compound from Example IIT are suspended in 125 ml of
absolute telrahy&oﬁxran. 59.6 ml of a 1 M solution of lithium bis-trimethylsilylamide
in tetrahydrofuran are added at -78°C, and the mixtiite is warmed to 0°C for 15 min
and cooled again to -78°C. 13.9 ml (99.5 mmol) of (R)-glycidyl butyrate are then
5  added and the mixture is subsequently stirred for 18 h, whereupon the reaction solution
slowly comes to room temperature. The resulting precipitate is filtered off with suction,
the filtrate is diluted with methylene chloride and washed with saturated ammonium
chloride solution and the aqueous phase is washed three times with methylene choride.
The combined organic phases are dried (MgSO,) and concentrated. The resulting
10  residue and the product-containing precipitate obtained above are chromatographed over
silica gel with toluene/ethyl acetate (5:1 — 1:1). 1.91 g of product and 6.06 g of the
butyrate of the product are obtained. This ester is dissolved in 24 ml of methanol,
1.16 ml (24 mmol) of hydrazine hydrate are added and the mixture is stirred at room
temperature for 4 h. It is concentrated to give a further fraction of product. All the
15 - product-containing fractions are triturated with ether and the resulting solid is filtered
off with suction and dried.
Yield: 3.07 g (23.5%)
'H-NMR (Dg-DMSO, TMS): 7.59 (s, 1H); 5.27 (t, J = 5 Hz, 1H); 4.87 (m, 1H); 4.18
(t, I =9 Hz, 1H); 3.94 (dd, ] = 9.6 Hz, 1H); 3.72 (m, 1H); 3.57 (m, 1H).

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

O

5{:\>_N\J—J\i, 0|;|

CH

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

Le A 30523
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sentsThe radi ca
[err] represents hal ogen, preferably chlorine, or repr; t he radi cal

[err], in inert solvents, the conpounds of the general fornfula (le) [err]
in which A and [err] have the abovenentioned neani ng, are-prepared, or [F]

conpounds of tinixtereris aHowéd torwam (b 630°C md:wthen cosled agaihab OB ah@ 3,05
Appropr i At e 1 Ry (R Si5cidyl Buyrate are S mii s ggbs%&)ug%;ns%fregffo; e
18 h, whereupon the reaction solution warms to roori témperature. For working up, the
solution is diluted with methylene chloride and washed with saturated ammonium
5  chloride solution and the aqueous phase is extracted three times with methylene
chloride. The organic phases are combined, dried (MgSO,) and concentrated. The
residue is purified over silica gel with toluene/ethyl acetate (20:1 — 1:1) as the eluent.
Yield: 4.75 g (53.5%)
Melting point: 156°C (ether) -
10 'H-NMR (DsDMSO, TMS): 7.93 (d, J = 8 Hz, 2H); 7.71 (s, 1H); 7.5 - 7.30 (m, 3H);
5.28 (t, J =5 Hz, 1H); 4.77 (m, 1H); 4.32 (t, J =9 Hz, 1H); 4.13 (dd, J = 9.6 Hz, 1H);
3.73 (m, 1H); 3.62 (m, 1H).
[0]2° = -90.2%¢c = 0.5, DMSO)
MS (ED: m/e = 276 (M"), 134 (100%)

15  Example 4

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

112 g (341 mmol) of the compound from Example V are dissolved in 1 1 of THF,
_ 10 mg of 1,10-phenanthroline hydrate are added and the mixture is cooled to -70°C.
20  About 136 ml of a 2.5 N n-butyllithium solution in hexane are now slowly added
dropwise until the colour changes to red. 48.9 ml (350 mmol) of (R)-glycidy! butyrate
are then added dropwise. The mixture is allowed to come to room temperature,
saturated ammonium chloride solution is added, the organic phase is separated off and

-46- i Thls Sheet L.
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general formula (If) [err] 19 Y represents hal oger’i_,\m

brom ne or iodine and A and R6 have the abovenenti oned neani ng

the aqueous phase is extracted twice with ethyl acetate. The combined organic phases
are dried (Na,SO,) and concentrated. The residue is stirred in ether, filtered off with
suction and dried.
Yield: 97.4 g (87%)
5  Melting point: 246°C

od? = -54.2°(c = 0.9, DMSO)

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

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

. ThlS Sheet Has Been Rei laced
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or [@ compounds of the general formula (If) are reacted wx fsish h&d T
the-general formula (I1X) [err] in which A represents one
optionally substituted nonocyclic heterocyclic radicals |IS

A, phenyl or [err] and [err] represents the boronic acid radical [err
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represents an organotin radical of the fornmula [err], WhefisSheet H&JHebn RepRiced
[err] are identical or different and denote [err], in |ne i h
the presence of a palladiumcatalyst, and in the case of ﬂ I|E'ﬁ ﬂwmlg
oxidation is carried out, and in the case where [err] .and’

al kylation is carried out by customary nethods,
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al ready present are introduced or,

respectively, derivati

20 and if appropriate further substi.tuents or functionaITgﬁi

ch are

Wl

nmet hods, such as, for exanple, redox reactions, substituti
and/or hydrol yses or incorporation and renoval of protecti
processes according to the invention can be illustrated by way of exanple

by the follow ng equations: [err]
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Example 18

[err] 23 [err] This is the replacenent shoot Dat: {Thisllsiiimi‘ii““ |Wd

(5R)-3-[4-Bromo-benzo[b]thiophenyl}-5-methane-sulphonyloxymethyl-oxazolidin-2-one
Br
0
Se =0
' s \__k/

A solution of 22 g (67.3 mmol) of the compound from Example 1 and 15.5 ml
5 (113 mmol) of triethylamine in 250 ml of methylene chloride is cooled to -10°C, and

8 ml (107 mmol) of methanesulphonyl chlon'dé are slowly added. The mixture is

subsequently stirred at -10°C for 1 h and tipped onto ice-water. After the organic phase

has been separated off, it is extracted successively with in each case once with dilute

HC], saturated NaHCO; and H,0O. The organic phase is dried with sodium sulphate and

10  concentrated. '
Yield: 25 g (92%)

'HINMR (Ds-DMSO, TMS): 7.92 (d, ] = 7.5 Hz, 1H); 7.58 (d, ] = 7.5 Hz, 1H); 7.18

(t, J = 7.5 Hz, 1H); 6.72 (s, 1H); 5.11 - 5.28 (m, 1H); 4.57 (d, J = 5 Hz, 2H); 4.36 (¢,

J =15 Hz, 1H); 4.02 (dd, J = 15 Hz, J = 6 Hz, 1H); 3.28 (s, 3H).

OSO,CH,

15  Example 19

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

A 30 52 -52-



24 [err]

10

15

20

25 [err]

25 g (62 mmol) of the compound from Example 18 are dissolved in 250 ml of DMF,
and 4.4 g (67 mmol) of sodium azide are added. THé feaction mixture thus obtained is
stirred at 70°C for 14 hours. It is allowed to cool to room temperature and is tipped
onto 2 ] of ice-water. The solid which has precipitated out is filtered off with suction,
rinsed with water and petroleum ether and dried in air.

Yield: 20.3 g (93%)

Melting point: 115°C

02° = -180.8%(DMSO ¢ = 0.5)

H-NMR (D-DMSO, T™S): 7.93 (d, J = 7.5 Hz, 1H); 7.58 (d, J = 7.5 Hz, 1H); 7:19
(t, J =7.5 Hz, 1H); 6.73 (s, 1H); 5.0 - 5.14 (m, 1H); 4.3 (t, J = 10 Hz, 1H); 3.97 (dd,
J=10Hz, J =6 Hz, 1H); 3.8 (d, ] = 5 Hz, 2H). '

MS (DC): 353 (M, 98%); 355 (M'2, 100%)

Example 20

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

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

NH, x HCI

Le A30523 . -53-
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26 [err]

10

15

20

27

This Sheet Has Been Rerlaced

R

vacuum.

Yield: 15 g (73%)
Melting point: >240°C
'"H-NMR (D,-DMSO, TMS): 7.92 (d, J = 7.5 Hz, 1H); 7.56 (d, J = 7.5 Hz, 1H); 7.19
(t, J=7.5 Hz, 1H); 6.68 (s, 1H); 5.05 - 5.22 (m, 1H); 4.38 (t, J = 10 Hz, 1H),404
(dd, J =10 Hz, J = 6 Hz, 1H); 3.3 (d, ] = 6 Hz, 2H).

o® = -60.7°c = 0.9, DMSO)

Example 21

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

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

Melting point: 177°C

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

NH-CO-CH,
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Sui tabl e solvents are, in dependence on the individual pr5§§§3‘31fﬁﬁ%—4¢¥L—_l

customary sol vents which do not change under the reaction conditions. These
i ncl ude, preferably, al cohols, such as nethanol, ethanol, propanol or

i sopropanol , oft, dt=h&% Hzs 4B 39 (dided my9.5ddnef = Gl dRD; 3.43 - 3.52 (m, 2H); 1.87
1,2-dinethoxye h , tetrahydrofuran, glycol dlnethyl ether or tert-butyl
net hyl et her, tones, such as acetone or butanone, or am des, such as
d|nethylfonnanm@gqgcrhgxggpfnguﬂp@osphor|c acid triam de, or hydrocarbons,
such as hexane, benzene hl'or obenzene, xyl ene or toluene, or dinethyl

sul phoxi de, acetonitrile, ethyl acetate or hal ogenated hydrocarbons, such

as et hylene chhor o bl YRHCH T8I0 S o0 brdpbee GBS Pl iR of

pi coline or

5  Examples 18-21:

This Sheet Has Been Reﬂlaced
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M xtures of the solvents nentioned can al so be used. SJPS ¥ } =
depéndence on the individual process steps, the custonar ' - ﬂ
organi ¢ bases. These include, preferably, alkali netal- _ h ds,
for.exanpl e, sb¥M€Rt hydroxi de or potassium hydroxide, or alkali netal &
carbonat es, such as sodi um carbonate or potassium carbonate, or alkal

net al al cohol ates, such as, for exanple, sodi um nethanol ate or potassium
met hanol ate or sodi um et hanol ate o@ potassi um et hanol ate, or organic

am nes, such as ethyldiisopropylaggfe, triethyl am ne, picoline, pyridine or
N- net hyl pi peri di ne, or am des Sy s sodium am de or lithium

di i sopropyl am de, or Iithiun1ﬁ13|lyl | kyl am des, such as, for exanple,
[ithium NH CH,

T

O

0p?* in DMSO
=)
5 22 Br S0 220 -39.2°(1.3) 5
T E
S decom-
position

24 48 202 +32.7° (0.7) 6
00— |
>

25 75 165 22y |7
0o
Br '




_—
N-(bis)triphenylsilylamde, or lithiumalkyls, such as n-butyttithtum—The
base is enployed in an amount of | nmol to 10 nol but preferably 1 nol to 3
nol, per nole of the conpounds of the general fornulae (I1), III , (1'V)
and:(Va). Al FOE regctrons are 1 n gqgner carried ofit under al,

i ncreased or 'i--“'- ed| fressure (for e qﬁﬂ e 0.5 M@“‘S "“' Faeppgd Gom o
I n general carjiNed out under nor nal Fr[e/&ﬂ‘ure Fimi&es:({aﬁ\) S preflkmqiléy
carried out in'xylene or dichlorobenz P2 opriate in thelpresence df
triethylam ne, funder] reflux. The base-cafyAI yS€ rangesterificatfion is
carried out wij.one gl the abovenentfi gned 148 -342° (1.4) 3

5
S
27 & 70 117 -26.7° (0.9) 9
S
28 — |94 125 -31.8°(1.5) 10
SN

-

29 C.H; 86 168 -55.8° (0.6) 3
N
/ \
s)\
5 30 [r{: 83 165 -146°C 07 |2
Br S)\
31 cl ' 36 - - 12
7\
s)\

32 N 43 190-192 : 13
-
Br S

e —

///: jaced
ean o il



al cohol's, preferably nethanol, in a tenperature range from[err] to [err],

preferably 28 at roomtenperature. Suitable bases are in general sodium
bi car bonat e, sodi um net hanol at e, hydrazi ne hydrate, potassium carbonate or
caesi um car bo " G
out in one of dvementi oned et hgNdyi ¢ p | i % 18 Prepared from
No. [Yoof point | (c=) Example
theory] ra
33 Br 88 180 -2943 14
T
o .
34 (o) 75 182 +39.4° (0.57) 15
I
, S
35 _ 48 210 -45.10 (1.0) 16
N
Hc@—@/ (don
3 P
o] position)
36 8 109-110 14
-
o) :

This Sheet Has Been qulaced
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————

conpounds or lithium Nsilylam des, such as, for exanpl eT 35 ed _
l'ithiumdiisopropylam de or Iithiumbis-trirrethylsilylamdﬂ - r| | n:
tetrahydrofuran and lithiumbis-trinmethylsilylamde or n-b [ a

tenperature raixpmple3mh [err] to [err], preferably from[err] to [err]. For
process [C], the abovenenti oned al cohols are preferably suitable for the
1st step, and tetrahydrofuran is suitable in the case of the subsequent
cyclization. SES)\3ULq 5 BrefptHiOphehR]-SwbttyBaiindiethylcoxapslidin-2Ring t he
abovenentioned |ithium N-al kyl'si | yI™ conpounds or n-butyllithium
n-Butyllithiumis particularly preferred. The first reaction step is
carried out at the boiling point of the correspondi ng al cohol,

0O
A
S \——k/NHw/CHs

o

5.6 g (23.4 mmol) -of the compound from Example 28 are dissolved in 65 ml of
5  chloroform and 45 ml of acetonitrile and the solution is cooled to 0°C. A solution of

0.6 ml of bromine in 5 ml of chloroform is now slowly added dropwise and the

mixture is allowed to come to room temperature overnight, while stirring. The mixture

is concentrated, the residue is taken up in 200 ml of methylene chloride and the

mixture is washed in each case once with dilute thiosulphate solution and water. The
10 organic phase is dried with sodium sulphate and concentrated and the residue is

chromatographed over silica gel with petroleum ether:ethyl acetate 1:1

Yield: 4.82 g (65%)

'H-NMR (D,-DMSO, TMS): 8.24 (t, ] = 6.5 Hz, 1H); 7.05 (d, ] = 5 Hz, 1H); 6.34 (d,

J=5Hz 1H); 4.78 - 4.92 (m, 1H); 4.1 (t, J=8 Hz 1H); 3.7(dd, J=9Hz, J=7Hz,
15 1H); 3.4 - 3.48 (m, 2H); 1.8 (s, 3H).

Example 38

(5S)-3-[2-(5-1odthiophenyl)]-5-acetylaminomethyl-oxazolidin-2-one

Le A 30 523 . -59-



and the cyclization is carried out in a tenperature ramge shéomspelReot 2

room tenperature. ‘The cyclization [D] is carr ied out.-in.} 5 an
auxiliary and/or in the presence of an acid. Suitable ac : m&u Meral
i norgani ¢ acids, such as, for exanple, hydrochloric acid acid,

or organic carboxylic acids having 1-6 C atons, which are optionally
substituted by fluorine, chlorine and/or brom ne, such as, for exanple,
acetic acid, trifluoroacetic acid, trichloroacetic acid or propionic acid,
or sul phonic acids having C - C4-al kyl radicals or aryl radicals, such as,
for exanpl e, methanesul phonic aci d)

e

S \_k/NH T’/CH?'

0 .
5 g (21 mmol) of the compound from Example 28 are dissolved in 60 ml of

chloroform and 40 ml of acetonitrile, and 6.2 g (28 mmol) of silver trifluoroacetate are
added. 5.6 g (22 mmol) of iodine are now added in portions and the mixture is
5  subsequently stirred at room temperature for 48 h. The mixture is concentrated, the

residue is taken up in methylene chloride and the mixture is washed in each case once
with dilute sodium thiosulphate solution and water. The organic phase is dried with
sodium sulphate and concentrated and the residue is chromatographed over silica gel
with ethy] acetate:petroleum ether 3:7.

10  Yield: 5.7 g (75%)
Melting point: >120°C after decomposition
‘H-NMR (D,-DMSO, TMS): 8.25 (br, 1H); 7.14 (d, Y =5 Hz, 1H); 6.26 (d, I =5 Hz,
1H); 4.7 - 4.9 (m, 1H); 4.08 (t, J=9 Hz, 1H); 3.68 (dd, J =9 Hz, J =6 Hz, 1H); 3.38
- 3.5 (m, 2H); 1.8 (s, 3H).

15  MS (DCD): 367 (M™+1, 100%).

Example 39

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

A30523 - 60 -



——

. . . . - Replaced
et hanesul phoni c aci d, benzenesul phonic acid or toluenesufp b et_H_aSB 1
Hydrochloric acid is particularly preferred. The acid isjeml m
anount of 1 nol to 10 nol preferably I nmol to 2 nol, per

conmpounds of the general formula (VI). Suitable auxiliarites are the
customary reagents, such as phosgene, carbonyl diim dazole
NH _cH,

H,C 7\ Nj\o
O y

510 mg (1.6 mmol) of the compound from Example (2)5 and 286 mg (2.1 mmol) of 4-
methylphenylboronic acid are dissolved in 10 ml of toluene, and 55 mg (0.048 mmol)
of PAd(P(C4H;);), are added. The solution thus obtained is boiled under reflux for 1 hour

5 and 2.2 ml of 2 M Na,CO, are then added. The mixture is now boiled under reflux for
16 h, cooled to room temperature and concentrated and the residue is chromatographed
over silica gel (petroleum ether/ethyl acetate 2:8).
Yield: 240 mg (45%)
Melting point: 215°C with decomposition

10  o2% +6.4%DMSO, ¢ = 0.96)

MS (DCI): 331 (M'+1, 100%) :
"H-NMR (DCI): 8.27 (t, J =7 Hz, 1H); 7.48 (d, J =8 Hz, 2H); 7.22 (d, ] = 5 Hz, 1H);
7.18 (d, J = 8 Hz, 2H); 6.5 (d, J = 5 Hz, 1H); 4.77 - 4.90 (m, 1H); 4.14 (t, J =9 Hz,
1H); 3.74 (dd, J=9 Hz, J =6 Hz, 1H); 3.4 - 3.5 (m, 2H); 2.3 (5, 3H); 1.83 (s, 3H).

15  Example 40

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

CHO o)



or diethyl carbonate or trichloronmethyl chloroformate. Carbonyldiinm dazole,

di et'’hyl carbonate or trichloronethyl chloroformate are pretested=—=Surtabl e
sol vents are the abovenentioned hal ogenat ed hydrocarbons. Mt hyl ene

chleride is pré&i@mged.6 kigol}vE theZimponad &om Exarfple 25aind FSthg €2.9 thmbl) of 2-
tenperature range from [lerr .to Jerr], preferably at [err] toO

t enper at ure. THEMy:phenylboronicjacids(J; Qrg I57c@),r199§,mi1ﬂ1%ﬂué)o&n disselved

et tanyor of ur it &) TSI BETEIAR el R SH, B e Sl o s g

[err], preferabbiled umder reflux ford k. 22milasfiEMINGCO, solution are added, the mixture is
5  boiled under reflux for 16 h, cooled to room temperamre and concentrated and the
residue is chromatographed over silica gel (petroleum ether/ethyl acetate 4:6).
Yield: 434 mg (79%)
Melting point: 151°C
02’ = -6.3°(DMSO, ¢ = 0.98)
10  MS (DCI): 345 (M1, 30%)
'H-NMR (D,-DMSO, TMS): 10.1 (s, 1H); 8.29 (t, J = 7 Hz, 1H); 7.88 - 7,93 (m, 1H);
7.7-7.78 (m, 1H); 7.5 - 7.63 (m, 1H); 7.08 (d, J =4 Hz, 1H); 6.67 (d, J =4 Hz, 1H);
4.7 - 495 (m, 1H); 4.19 (t, I =9 Hz, 1H); 3.8 (dd, J =9 Hz, J =6 Hz, 1H); 348 (t,
J=6 Hz, 2H); 1.87 (s, 3H).

15  Example 41

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

CHO

510 mg (1.6 mmol) of the compound from Example 25 and 320 mg (2.1 mmol) of 4~
(2-formyl)thiopheneboronic acid are dissolved in 10 ml of THF, 55 mg (0.048 mmol)
20  of Pd(PPhy), are added and the mixture is boiled under reflux for 1 h. 2.2 ml of

This Sheet Has Been Reﬂlace
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The coupling reactions [G with the boronic acid conpounds and tin aryl
conpounds are |ikewise carried out in one of the abovenenti.oned .ethers or
hydrocarbons, preferably tetrahydrofuran or toluene, and in the presence of

a p([al I a]dl um ca@mc?g sbhiﬁlonh aphdded) the mistape wdualedmdaﬁeﬂlmf@ﬂml@, copldrtd

or [err] is preferred. The reacti caryie t in. a tenperature range
from room t enfRIA GERRETIYrS ﬂtef%f@&éﬁ Wﬁ‘ili'legcwlm angk ether an d
particul ar soljgqt. The reductions are in general carrled out with hydrides

in inert solvents or with boranes, diboranes or their conplex conpounds.
Yield: 270 mg (48%) '

5 a2 =-43°DMSO, c = 1.0)
Melting point: >205°C with decomposition
MS (DCI): 351 (M*+H, 19%)
~ 'HNMR (DeDMSO, TMS): 9.95 (s, 1H); 8.34 (s, 1H); 8.28 (t, J =7 Hz, 1H); 8. 17(s
1H); 7.30 (4, J = 4 Hz, 1H); 6.53 (d, J =4 Hz, 1H); 4.7 - 495 (m, 1H); 4.15 (¢ J =
10 9 Hz 1H); 3.77 (dd, J =9 Hz, J = 6 Hz, 1H); 348 (t, J = 6 Hz, 2H); 1.85 (s, 3H).

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

//
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The reductions are preferably carried out with hydrides, sm;srgh@m&%m
borohydri des or al um nium hydrides, as well as boranes. Sod
l'i t hi um borohydride, sodium cyanoborohydride, |ithium alunm I
sodi um bi s- (ZI‘ableBhoxyet hoxy) al um ni um hydri de or borane te
are particularly preferably enpl oyed here. The reduction i s car r| ed out
in general in a tenperature range from[err] up to the
X
A—N o) |
\_.k/NH\n/(';H3
o
Ex A ing poi »
No. =
5 2 25 43 191 +5.3° (0.9)
/ N
S
43 OHC 25 8 >170 with +1.2° (0.9)
73K\ - decomposition
S
4“4 25 66 229 with -26° (1)
-@—O\ decomposition
45 = 25 7 >230 with -
O O s ; . decomposition
46 o 25 47 201 with +18.8° (1)
/S\ decomposition
H,C




particul ar boiling point of the solvent, preferably f[gﬂlLBLL}f%ﬁ’féfT] \
The reductions can in general be carrled out by hydrogen in water or in
i nert organic solvents, such as al cohols, ethers or halogenated

hydr ocar bons, ..as.. R4
pal | adi um pa ;ﬁ\%"’t'ﬁ"‘h) or
boranes in ing s&ce of é“c’at al yst.
The reaction § it with | , such agq conpl ex
bor ohydri des | SodonTqr unym Hoe— T thomatonTniflum
“hydride or so & parti qiarly [pAEYEr abl|y2E80 oy e
her e. decomposition
48 25 0 | 211wk +14.7° (1)
o / \_{/ N decomposition
s s
H,C '
49 HC O 25 67 211 with H1I° 7
decomposition
1\
s
50 ON 25 3 |>2n +9.7° (1)
/ \ '
S .
5 51 25 77 | 28 | 5P QD
F 7\ decomposition
s
52 25 9 241 +12.3° (0.9)
o !\
s
53 25 47 28 +6.2° (1.0)
. /N
S
Cl
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Suitable solvents here are all the inert organic soljyents which do not-
change under the reaction conditions. These include,ipreferably, alcohols,
such as nethanol, ethanol, propanol or isopropanol, %srrethers,:-such.as:

di et hyl et her|[_dro{ape, tetranydr of uf gnh QL drngiovl € "“ﬂ

di et hyl ene glly®b1 diethyl ether, or gﬂ*’ﬁ'es, ¥ a !"-‘ 1;71'3%%%) hofji
acid triamn dd B dijmet hyl f or mani de, pEamleddoi $C40fdq {18 is al §&7ossibl § to
use m xtures [pf thg solvents nentiongd. The ¢teadhtigqn to gi vg¢ the S-oxfde
I's in generaljcarried out ToTTe UT HeabovgTETtTOoed Sotvents, - prefeyabl y
in methylene [E# ori gents| ®uch 4% for exd @9 |

nmet achl or operijpenzoi ber oxi dejor pergcetic acid, ‘

55 & 25 55 230 with +1.5° (1.0) ‘
CH;0 s : decomposition !
56 25 51 208 +10.1° (1.1)
! \ '
S
HCIx H,N

57 ' ; S 2% 45 203 417 (1)
O~ |
5 58 ; s 26 64 217 487 (12)

59 OHC 26 86 155-163 with | -39.8°(L.1)
/ S decomposition

60 s 2 53 175 47.6° (09)
ouc-@*@\ | |

61 o S 2% 45 168 44.5° (09)
HC

62 CH,0C 26 59 209 with -55.2° (0.9)

7 S decomposition
P _
. —
Le A 30 523 - 66 -
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preferably wi th netachl oroperbenzoic acid, in a terrper}ature’ range from
[err] to [err], preferably from[err] to [err]. The hygroxyl-protectlve_ :
groups are in general split off by a custorrary nmet hod for exaine by

hydr ogenol yt i .
solvents in t @“pre:énce of a cat al y§
am no- pr ot ect |\ gr bup is in general
nmet hods, and |
63 ' S 26 70 178 with -47.3° (L1)
F’@“@\ decomposition
64 HCI X H,N 2 18 194 with
/i 5 decomposition
4
65 (3 ] 2% 62 140 2137 0.7
H,c~—©~©\
66 ‘ 21 57 188
$gs
S
5 67 CH, 21 s 189 <6° (09)
g
S
: This Sheet Has Been Replaced
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31 in particular, preferably, Boc is split off with hydrochloric acratH—
di oxane, Fnoc is split off with pi peridine and Z is s lit off with HBr/HOAC
or by hydrogenol ysis. The other derivatization reactifns.mentioned above
are in gener af=Tar Ty =u —’—_‘“—‘*“f’f*‘“_——_‘——‘ L
Organi ¢ Synt hi | , T.T. Harr | SOHHHA &y (OMSO0)

| nt er sci ence. § Nedox| reacti ons, reduc Exmplee ra(?’oi‘ﬁn, tfAnsest dré+) cati of and
t he hal ogenat f on of| met hyl groups wi th N-broromagci nfi nide (NBS) or

H ol /A Nalal) e | P £ & ol ]
N- chl or osucci p-H-eeH-NES—are—refrt+ofet—as—pHerer+ea—arta—aretexptaneddby

way of exanpl b 6%el of. ] 21 53 107 63.5° (1.0)
CHO

69 CHO 21 63 116 S14° (0.7)

N\
S
70 CHO 21 43 118 -75.5° (0.6)
=
I
S
~2
| A\
A s

Sheet Has Been Replaced
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Suitabl e solvents for the alkylation are the customary organic sol vents

whi ch do not change under the reaction conditions.

These incl ude,

preferably, ethers, such as diethyl ether, dioxane, tetrahydiofiran;-glycol’
di ret hyl et hedf; —or Rydrocar bons, sSuch @s _henzE 0 ne. Xyl ene - TNexape,
cycl ohexane off Petr ¢i*eum fractions, dr g"bmmg d h #‘5‘53?’5015", 6% o
net hyl ene chl dri¥ede, |chl orof orm car bgn=e®eNachi%ef de] & chi or pEFhyI ene,
trichl oroet hyljene o chl orobenzene, qgr ethyl ptethte] or trie}hyl am ne,
pyridine, - di ety f—stutphoxrder—drmgthytformpr e acetont+ e acetpne
or nitronethafe™ It [iQxglCtspossible [tB use nf K ures|{d! the spttEMH%
ment i oned. Metfjhyl en¢ ch] ori de, dinethyl sul phpxi de apd di net hyl f or mam dj
are preferred. :
7} F 21 63 198 463.5° (1.0)
|
LG
S
73 y NH, 21 47 109 62.8° (0.8)
- |
~
| \
X s
_
Tl
Le A 30523 - 69 - . |



The al kylation is carried out

in the abovenenti oned sol

2NnL.S

at

tenperatures of [err] to [err], preferably at roomtenpgratures up to
[err], under normal pressure. The ami dati on and the sul hoam datlon are in
ger"ier aI Carri OO TP FIer SO Vet b I e oo "““‘ So e ';"-‘-s‘
dehydrating ag®ht. |Shitable solvents o fyn | Vi o’ﬂf&#ﬂ“’e‘ {2 wii ch
do not changelj 8mder] t he reacti on con{iEsmkNe. THofe ijN€Pude hglegenat ed
hydr ocar bons, | such jas net hyl ene chl ofi de, chljakafyor car bon {t et rachl onji de,
11 2_ dl Chl or oe Ig_':nr\ LV‘J hhl or-aet hTantL’ fafpe aphl -0tk halnao H hl-ogat-Mane
or trichloroe t3th as Qhefzene, %yl ene t-@i2uene,
hexane, cyclo pet ripl eum fr ctions, |nit roma*t hane,
di et hyl f or maj , \ .
75 s 2 85 144
/
y/
CHO
76 S 25 51 195 with 60° (0.
o] 1\ ! ' - oD
s Z decomposition
CH,
77 /[-N 30 76 165 09(0.7)
\ _
CeHs s)\
5 78 HG N 30 76 230 -68.6 (0.6)
3 (A
-~
o)
9 ; N 30 9% 210 -76.6 (0.6)
onch-C;»\
80 30 1 205 -78.4° (0.
7 7 B\ 8 0 78.4° (0.6)
OHC™ N g s
.“\
: ~ This Sheet Has Been R,
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This Sheet Has Been Replaced
acetonitrile or tetrahydrofuran. It is also possible to e
t he’ sol vents. 32 Met hyl ene chloride and tet rahydrofura rI y

preferred. Suitable bases for the am dation and the sul phoam datlon are the

cust omary bas 5o = —al kal i ;metal and
al kal i ne-eart AhydrOX| des suc i Y hy ofr Ystirgmeint o 5t
hydr oxi de, po} &ssi um hydr oxi de or bayi O =)
theory)
49 198 with
H,C O decomposition
A\
o O g
F 60 226 with -46° (0.8)
O decomposition ’
L3
3
83 69
~H >—</ I
N
8 F.C 15
7
S/K
FsC
5 85 0 | 44 225 with
HC decomposition
S
86 ‘ y?] 224 with -30.2° (0.8)
HC!I x H,N O A decomposition
S
87 F y/] 218 with -29.8° (0.8)
‘ decomposition
cl ‘ N\ _
s

-71 -



carbonates or al kaline-earth netal carbonates, such as so or
pot assi um carbonate, or alkali netal al cohol at es, suchi as,’ exa

_ Thls Sheet Has Been Replaced
hydroxi de, alkali netal hydrides, such as sodium hydri,de M
sodi um et han{

Saieinie it ot gite or et hanol ate
pot assium ter Ate, or orgam c grirpredio h MelGog pojnt: | et YR i um
hydr oxi de, te | anmoni um hydr oxijdRsamplple: | JdPne, t| COt hyl anf @e) or
N- net hyl pi peri The am dation and the sullp&esm dption ar
carried out i DS -art-tH-e— g e—Rem-er—t-o—t-aff——pref rr]
to [err]. The i on &d t he sul pljddm datijo® are | pMdgéner ut
under nor nal decomposition
39 OHC 21 68 70 with -76.3° (0.9)
/ S . decomposition
P :
N
S
9% F 21 65 193 52.3° (0.7)
] Cl
g%
S
91 F,C | CF, 21 60 193 57.4° (1.0)
ge
S
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pressure However, it is al so possible to carry out the pgm !Iuﬂm “L .
om
atlon
ml

reduced pressure or under increased pressure (for exanpl ‘ﬁﬂ

0.5 to 5 bar). In carrying out the am dation and the sul phoam , the
base is in gefErE—ENproyeo A anpurt o 1 to. o 1o, preferably 1 tq 1.5
mol , per nol P&t hel particul ar car bokreed fap a‘!ﬁ"'&ﬂﬂ'&hjd’b

reagents are g&bodyi m des, such as, |EompleNear i@ pr opyl{derdodi | mifi de,
di cycl ohexyl cfar bodi§ m de or N-(3-di mft hyl am nagegpylf) - N -et Ryl car bodi ijm de
hydr ochl ori def—o+ ~ch-BerH-—cerpeurdsi—such—ad—earBeRyei-ds

1, 2-oxazoliu | nmpopndOCHuch as 21 7 174

517 (10)

L/

9% ' 4 83 193

95 OHC I 2 67 211 -46.2° (0.7
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2-ethyl -5-phenyl -1, 2- oxazol i um 3-sul phonate, or prOpaneIOhCimnwmIﬂ Ifﬁl 1“

anhydride or isobutyl chloroformate or
benzotri azol yl oxy- trls (d|nethylanlno)phosphonlun1hexaf uor ophosphat e or

phosphoni ¢ a A . 7 oyl chleride, if
appropriate i pﬁ'esence of bases i lipsepie §” (DMS0)
N- et hyl nor phd) Nme dqr N net hyl pi peri d| BamgeNe4{ @ et hy (¥ nopy| ididne. 33

97 CHO ) 7 214 with | 409° (0.7)

l decomposition

98 o 2 9 235 with
decomposition

29 24 47 100 with
‘ \ decomposition
S ) '
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Sui tabl e bases for the hydrolysis are the customary inorg se.
i nclude, preferably, alkali netal hydroxides or alkaline- mm A
hydr oxi des, such as, for exarrpl e, sodi um hydroxi de, pot as i OXI e or -
bari-um hydr oxi[ge, o a odi um car bonat e qr
pot assi um car bpfat e 4 SOdI um bi car bo dr¥edtipepaint, | o PMEQ) u
hydroxi de are jpletidularly preferably @ sol vereD for t
hydrol ysis arg| water] or the organic s
These i ncl ude, [preFa-abiy—atecehet-s—pueh—as
i sopropanol or

di met hyl f or manf| de or
et hanol ,

(A8t g e

r*%thydrcflmr an or d| oxane,
hol s, quch as n#t hanol ,




possible to enploy mixtures of the solvents nentioned. The h W
general carried out in a tenperature range fromf[err] to [er

from[err] to Example 10he hydrolysis is in general carried out under no
pressure. However, it is also possible to work under reduced pressure or
under increased pressure (for exanple from0.5 to 5 bar). In carrying out

t he hydrol ysi -okabél I,
S e i e R i e i

reactants one

propanol or isopropanol, are particularly preferably used T’HS @tHAssBeenReilaced

O

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

10  Yield: 69 mg (69%)
“Melting point: 224°C after decomposition
MS (FAB): 346 [M, 100%], 347 [M*+1, 80%]
IH-NMR (DDMSO, TMS): 8.28 (t, J = 7 Hz, 1H); 7.55 (d, J = 9 Hz, 2H); 7.3 (d, J
=7 Hz, 2H); 728 (d, J = 5 Hz, 1H); 6.51 (d, J = 5 Hz, 1H); 5.19 (t, J = 6 Hz, 1H);
15 4.78-4.92 (m, 1H); 447 (d, ) =6 Hz, 1H); 4.13 (t, J=9 Hz, 1H); 3.75 (dd, J=9 Hz,
J =6 Hz, 1H); 343 (t, J = 6 Hz, 2H); 1.89 (s, 3H).

NHCOCH,

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

Table 4:

20

Le A 30523 -76 -
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are particularly preferably used. The esterificationis in g | “lHﬁ“l m
out with the correspondi ng al cohols in the presence of acids !
sul phuric acid, in a tenperature range fromJ[err] to [err], preferably from

t At o1 et pr essuie.  T1He_conpoungds. or th ) |
¥g;LLlag E?L& Eoyl 1 {Aand (1X) are krdippawd fiempn pol ﬁP@paredebgﬁﬁgégﬂﬁaqk
s

met hods. . The gowpoupds of the general|l fxampitiNa. (VI || (Sasfthéany/ || @Cost ca
and can be

102 HOH,C 44 : 52 190 with
' decomposition




I —
34 prepared, for exanple, as described above. The conpounds of the e leed
forhula (I1) are known in some cases or are new, and can 't &}

for exanple, by reacting the corresponding amines with tri chﬂ Wﬁm @
chl-orof ormate in one of the abovenentioned sol vents, prefera

the reflux tepperature. The conpounds of the general formula (111) are

known in sone are new, and can then be prepared, for exanple,
starting fromthe correspondi ng carboxylic acids, by

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

O

NH__CH,

O

400 mg (1.16 mmol) of the compound from Example 44 are dissolved in 40 ml of
5  acetone and 5 ml of water, and 211 mg (176 mmol) of MgSO, and 190 mg
(1.2 mmol) of KMnO, are added. The mixture is stirred at room temperature overnight,
5 ml of ethanol are added, the mixture is boiled under reflux for 10 min, 10 ml of
saturated NaHCO, solution are added and the brown precipitate is filtered off with
suction, rinsed with water and with ether and dried in vacuo at 50°C.
10  Yield: 114 mg (27%)
Melting point: 258°C with decomposition
'H-NMR (D-DMSO, TMS): 12.95 (br, 1H); 8.28 (t, J =7 Hz, 1H); 795 (d, J=8 Hz,
2H); 7.72 (d, Y =8 Hz, 2H); 7.5 (d, J = 5 Hz, 1H); 6.58 (d, J =5 Hz, 1H); 4.7 - 495
(m, 1H); 4.17 (t, J =9 Hz, 1H); 3.77 (dd, J =9 Hz, I=6 Hz, 1H); 343 (t, J=6 Hz,
15 2H); 1.83 (s, 3H).

Example 105

4-(Benzo]b]furan-2-yl)-5-amidomethyloxazolidin-2-one



reaction either with isobutyl chlorofornate/acetone, sodl fplaged
with di phenyl phosphoryl azi de/tetrahydrofuran or with xyl er

chloride in the presence of one of the abovenentioned base

tri-ethyl am ne, at [erBi. teJyoomtenperature. The conpounds of the general -
formule (V) and (Va) ar sﬁe cases or are new, and can be
prepared either by spli g.of LA ni phogen fromthe correspondi ng carboxylic
acid azides and reaction thQ he orrcgspondi ng al cohols, or by reaction of
t he corresponding am nes with chlor rmc esters, preferably benzyl

chloroformate, in one of the abovenent ] solvents, preferably
t et rahydrof uran or di oxane, in a

20 g (59.3 mmol) of the corresponding azide and 500 mg of platinum(IV) oxide in

500 mi of methanol are stitred at room temperature under hydrogen (1 atmosphere) for

3 h. The catalyst is filtered off, the solvent is stripped off and the residue is dried
5  under a high vacuum.

Yield: 19.0 g (quantitative)

'H-NMR (D;-DMSO, TMS): 7.78 (d, J =2 Hz, 1H); 7.50 (d, J = 8 Hz, 1H); 7.35 (dd,
J=8 Hz, J = 2Hz, 1H); 4.65-4.82 (m, 1H), 4.22 (t, =9 Hz, 1H); 4.03 (dd, J =9 Hz,
J =5 Hz, 1H), 3.20 - 3.55 (bs, 2H), 2.70 - 2.95 (m, 2H).

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

LeA 30523 -79.-
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tenperature range fromf[err] to [err], preferablyfrom[e Thef.
conpounds of the general formula (VII) are new in nost c uUﬂH‘P -
prepared as described above. The conpounds of the general or are.
new and can bE=preporco—fFror—oRorpro S geSpr et grder [A], [B [D] or
[E]. The conp &f the gene atalozomlmhrapld(l-)n,elu(agé)kfn(ob@pon(leq., and (i f)
are new and cjp prepared as| @desmpé bp (o) /-3¢ Thelﬁﬂgpﬂmgg e
general formuja (M) are known in st géggs Hmére new and coﬂ&ggb

prepared, forlexanple, starting rtrom t h&eeyks[%hi ngdrativa) by r|d&&Yi on
either with

1/V/i6. | %4 217 -70.4°
(1.0)
1/V/6 |80 290 \'
with | 0.2 (/D)
decom-
position
5 1I/V/ié |93 239 I -61.8°

019 (100r1) | (1.0)

1/V/i6 |40 202 0.1 V(1)

I/V/6 98 0.5 1 (100/1)

1/V/i6 |98 0.18 I (2:1)

I/v/é 79 0.1 1 (1:1)
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t he acetoni de of glyceral dehyde in nethanol and in the pres HMMH%IIH“L

35 acet at e/ sodi um cyanobor ohydri de or of sodi um boranate an
tenperature range from[err] to [err], preferably fromJ[err] to [err],

under nornmal Pheso und%hmbmhngEﬂﬂaﬂbamﬂpﬁpmnnaumﬂqpmﬂyubehganﬂnmhomobﬁula
(If)) isintr duced |8 E(i case of brom ne and iodine either with el enental
bromne or io € presence of a :

Table 6

NH—CO-CH,

5 o2 in
point DMSO
theory] rcl =)
75 198 | 326°12) | 107
40 218 409°(10) | 108
10
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silver salt, in one of the abovenentioned sol vents, preferabl“ﬂ"ﬁ}uwm}uH“
chl oride, acetonitrile or chloroform in a tenperate range f [

[err], preferably fromJ[err] to [err], and normal pressure. Suitable
silver salts Ther ecompdunds listdiviri Tables?|arerprepasdd ahdlogowslyotetite instruttions of
trifluoronethanesul phonate or silver trifluoroacetate. The m ni num

I nhibitory co &t ‘M C) were determ ned by the series dilution

nmet hod on |so-Sensitest agar (Oxoid). A series of agar plates which

cont ai ned concentrations of the active conpound which decreased by two-fold-

dilution in edfglec@se was prepared for each test substance. The agar plates
were inoculated with a

X
A—N" 0
‘_—L—NH—CO—CH3

5 A Prepared from | Yield Melting point
_ Example No. [% of theory] | [°C]
HooC 2 24 >275° with
decomposition
g8
~ 26 53 229° with
I ' decomposition
I N _
| -
S
A 23 4 240° with
‘ s decomposition
OHC !
10 A 23 43 261° with
O s decomposition
o S
o

N
i
i

13
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-Mul tipoint inoculator (Denley). Overnight cultures of the:p Hmﬂum

had been dil uted beforehand such that each inocul ation p0|{nt |

about [err] colony-formng particles were used for the |n cuI ation. The

i nocul at ed adfar,.pl gt es wer e 1 ncubat ed [err] ahgd.the germ h wag read .
[err] injgscates t he gZV\&\

off after ab u{2320
concentration of ad ich no grojth was det|alstanipbsitioni §h t he

naked eye.

le A 3Q523' ) -83-
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36 [err] 37 The conpounds of the general formulae (1), (hﬁQShee(tHbs)Bee
(1d), (le) and (1f) according to the invention have a broad T\

spectrum specifically against Gampositive bacteria and M/
Corynebact er i Exahiplen1¥$hi | us i nfl uenzae and anaer obic

(5R)-3-[4-carboxymethyl-benzo[b]-thiophenyl]-5-acétyl-aminomethyl-oxazolidin-2-one

COOCH,

100 mg (0.27 mmol) of the compound from Example 21 are dissolved in 4 ml of

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

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

'HNMR (De-DMSO, TMS): 5 =828 (1, J = 6.5 Hz, 1H); 8.19 (d, J = 7.5 Hz, 1H);

8.02 (d, J =75 Hz, 1H); 74 (s, 1H); 7.36 (t, J = 7.5 Hz, 1H); 4.83-4.96 (m, 1H); 430

(t, J=95Hz 1H); 3.9 (dd, J=95Hz, J = 6Hz,11-1),388(s,31-1),343—352(m,
15 2H); 1.88 (s, 3H)

MSE: 348 (M, 100%)



m SHCCL 1143 ben Keplaced
gernms, coupled with a low toxicity. These properties enable

as thenot herapeutic active conmpounds in human and veterinary wlﬂ mum MH

conmpounds according to the invention are active against a broad spect rum of ,

ni or oor gani snifhe Gomponnds listed inaTalsle i 8 arn edrialogously toi theomsigactions st
such as Mycoplas n be controlled and the di seases caused by these
pat hogens can ted all eviated and/or cured with the aid of the

conpounds. The conpounds according to the invention are particularly active
agai nst bacteria and bacteria-like mcroorgani sns. They are therefore
particul arly Sablkes#l e in human and veterinary nedicine for prophylaxis and
chenot herapy of |ocal and system c infections

Yield
Example No. | (% of theory)

23 20 220°

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



caused by such pat hogens. The present invention includes Phishesh laced
fornul ati ons which, in addition to non- toxic, inert phar I “\
sui t abl e exci pients, conprise one or nore compounds accor di

i nvention or which consist of one or nore active conpounds according to the
invention, as well as processes for the preparation of these fornulations.

| f appropriaﬂ@?kﬁae active conpound or conpounds can also be in

m croencapsul ated formin one or nore of  the abovenenti oned excipients. The
t herapeutically active conpounds should preferably be present in the
abovenenti oned pharmaceutical formulations in a c@ncentration of about 0.1

to 99.5,
" (I
I:21

Ex. R, Prepared in Yield Melting
No. analogy to (% of theory) | point
Example No. (°C/Ry) *
5 129 | -OH _ 4 36 220°
130 | -NH-CO-CH, 21 56 0,170/196 -
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preferably about 0.5 to 95% by weight of the._ total mxture Muﬂ
I
3

t he ‘conpounds according to the invention, the abovenention

formul ati ons can al so conprise ot lj "m mluma active 8
In general, i tpdiait Cladued advanta n and in veteri nary

medi ci ne to adm ni ster the active corrpound or corrpounds according to the
I nvention in total

1. Heteroaryl-oxazolidinones of the general formula (I)
X
A—N 0 ¢y

in which

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

wherein

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

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

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

or

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

Le A 30523 - 87 -



anounts of about 0.5 to about 500, 100 rrg/'[lhgsma‘etlﬁmﬂ \R@lvl
every 24 hours, if appropriate in m M“ﬂ |nd|v

achieve the desired results. An in * S& pr*eferabl y
acti ve conmpound or cowpéréinds. according to the invention in armu

about 1 to about 80, in particular 3 to 30 ng/kg of body wei ght The new
conpounds can be conbined in the customary concentrations and fornul ati ons
together with the feegsor |34 g%xﬁ@%‘;cfogﬂgt’hé&ﬁgs tb 8'cafbh fﬂ%rﬁs, E\%Ht-cham or

penicillins which are partic y“resi st ant peni ci Ilnase

clavul anic acid. Such a conbbraathedralkydhbdinap té 6rcatbmﬂtdnes, phéngl omhydrogen,
oxacillin or dicloxacillin.

S A represents a 5-membered aromatic heterocyclic radical which has up to
3 heteroatoms from the series consisting of S, N and/or O, is directly
bonded by a carbon atom and can additionally have a fused-on benzene or
naphthyl ring, wherein the cyclic radicals are optionally substituted in each
case up to 3 times in an identical or different manner by carboxyl, halogen,

10 cyano, mercapto, formyl, trifluoromethyl, nitro, straight-chain or branched
alkoxy, alkoxycarbonyl, alkylthio or acyl having in each case up to 6
carbon atoms or by straight-chain or branched alkyl having up to 6 carbon
atoms, which can in turn be substituted by hydroxyl, by straight-chain or
branched alkoxy or acyl having up to 5 carbon atoms or by a group of the

15 formula -NRRS,

wherein

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

20 or together with the nitrogen atom form a 5- to 6-membered saturated .
heterocyclic radical which optionally has a further hetero atom from the
series consisting of N, S and/or O and can in turn be optionally substituted,
including on a further nitrogen atom, by straight-chain or branched alkyl or

acyl having up to 3 carbon atoms,

25 and/or

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

Le A 30523 - 88 -



e
The conpounds according to the mveWi ned mstsheeQHQ%eHReplacd
antibiotics for the pur pose of extend he action's trum an ¢

to achieve an increase in action. MWMHQHHWWM al sect : ”"’

t he 'nobi | e phase miwhaereias used for th
chl oride: nethanol I Tol uene: dcefat®e 41 Acet onitrile:
water |V Et hyl acetate

R” and R*¥ are identical or different and have the abovementioned meaning of

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

and/or

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

10 wherein
a denotes the number 0, 1 or 2,

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

atoms or phenyl,

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

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

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

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

and/or in turn are optionally substituted up to twice in an identical or different
20 manner by carboxyl, halogen, cyano, mercapto, formyl, trifluoromethyl, nitro,

phenyl, straight-chain or branched alkoxy, alkoxycarbonyl, alkylthio or acyl

having in each case up to 6 carbon atoms or by straight-chain or branched alkyl

having up to 6 éarbon atoms, which can in turn be substituted by hydroxyl, by

straight-chain or branched alkoxy or acyl having up to 5 carbon atoms or by a
25 group of the formula -NR"¥R",

Le A 30523 .89 -
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Benzyl oxycar bonyl Boc tert DVE s Sheet Has
oo i i

wherein

L1

R'® and R® have the abovementioned meaning bf R? and R® and are identical

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

o)

(CH,), \

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

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

wherein

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

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

pheny! or tolyl,

Le A 30523 - 90 -
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, R* and R® are identical or different and

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

or benzyloxycarbonyl,

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

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

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

15 directly via a carbon atom of the 5-membered ring, wherein the cyclic
radicals are optionally substituted in each case up to 3 times in an identical
or different manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano,
mercapto, trifluoromethyl, formyl, nitro, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl having in each case up to 4 carbon atoms

20 or by straight-chain or branched alkyl having up to 4 carbon atoms, which
can in turn optionally be substituted by hydroxyl, by straight-chain or
branched alkoxy or acyl having up to 4 carbon atoms or by a group of the
formula -NR'R®,

wherein

25 R’ and R® are identical or different and

denote hydrogen, straight-chain or branched alkyl having up to 3 carbon
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Starting counpounds Exanple | 4- Bronm““ ﬂﬂ m M!Hne- 2-cs RN 0% AT

azide Br CON3 S 91.2 m (708 nmol) oM of or HM f

acetone are slowy added dropwi se to a solution, cooled to T A g

(545 mmol ) of 4-brono- demgobphdnybphene-2-carboxylic acid [Indian J. Chem,

B, 1984 : -41

Sect B, 1984, p. 38 ]orat%gether with the nitrogen atom form a morpholinyl, pyrrolidinyl,

piperazinyl or piperidyl ring which are Gptionally substituted, including

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

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

wherein

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

to or different from these,

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

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

atoms or phenyl,

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

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

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

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

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

Le A 30523 92



o0 qied oy on e am ey dazo m of acetone T IANARULANMI

azide in 270 m of water are then slowy added dropw se. The preparation is

subsequently stirrmgnmet Hyekcagbokyll fhuokige) chlofiné,hbironiihgpdine) icarko, Imedcapto,
I ce-water. The precjpitate which has separated out is filtered off with
suction, then rinsEgugrometinde dprayly nitroe phenylasiaight-ghain or1 granched 28omxy,

Exanpl e 11 ik bonvi . . e ke
(5R) - 3- [ 4- Br ono- beanz%’iygﬁ ﬁ?%bﬁlgxlﬁr]ooga%lt l;arv)}rfgog(nygacmhtcm 1_1p0)t(o a% glarlbg 3 r?f 15Re Br
by straight-chain or branched alkyl having up to 4 carbon atoms, which can in
5 turn be optionally substituted by hydroxyl, by straight-chain or branched alkoxy
or acyl having up to 4 carbon atoms or by a group of the formula -NR'R",

wherein

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

to or different from these,
10 and/or

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

0O

(CH,), N

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

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

-OSO,R’ or -NR‘R?,
. R
Has Been Replaced

- i



[err] 41 A solution of 3.2 g (38 mml) of\IFTﬁmm“bromdgh

mol ) of tributyl phosphi ne oxi de [ n Mm”‘”g' is boileg

using a water separator. A solution ”m ﬂm‘)l) of th
d

from Exanpl e | andgheteisl (372 nmol) of -f-gfycd
xyl ene is now added dropw se as

butyrate in 300

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

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

R* and R? are identical or different and

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

chain or branched alkyl having up to 5 carbon atoms,
or
R* or R® denotes a group of the formula -CO-R®,

wherein

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

A represents pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, isothiazolyl,
isoxazolyl, furazanyl or oxazolyl bonded directly via a carbon atom, or
represents indolyl, benzo[b]thienyl, benzo[blimidazolyl, benzo[b]furanyl or

15 benzo[blthiazolyl likewise: bonded directly via a carbon atom of the
5-membered ring, wherein the cyclic radicals are optionally substituted in
each case up to twice in an identical or different manner by carboxyl,
fluorine, chlorine, bromine, iodine, cyano, formyl, trifluoromethyl, nitro,
straight-chain or branched alkoxy, alkoxycarbonyl or acyl having in each

20 case up to 4 carbon atoms or by straight-chain or branched alkyl having up
to 4 carbon atoms, which can in turn be optionally substituted by hydroxyl,
by straight-chain or branched alkoxy or acyl having up to 4 carbon atoms

or by a group of the formula -NR'R?,

Le A 30523 - 04.-




qui ckly as possible at the boil i_ng—-pei nt (vi gormevol ut TRINSKE: H3&Bden R

4
the addi ti on has ended, the m xt stirred : or
a further 10 min. it is allowed, #BM'B Eﬂ mper at ur i
concentrated. The @herdm product ed over sil

met hyl ene chl oride. Yield: 444g(30°/<) H-NIVR([err]) 789(d J=17.5
Hz, 1H); 7.58 (d, J = 7.5 Hz, 1H); 7.19 (t, ;68851H);

, = 7.5 Hz,
EETETE (i d ?E'zcal B it %E}l?h g8 hafdﬁ‘éfél?ah@ s (i) 3 -

or together with the nitrogen atom form a morpholinyl, pyrrolidinyl, piperazinyl

et ————

or piperidyl ring, which are optionally substituted, including via the free N
5 function, by methyl, ethyl or acetyl,

and/or

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

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

10 or different from these,

and/or

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

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

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

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

and/or are in turn optionally substituted up to twice in an identical or different
20 ~ manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, formyl,
trifluoromethyl, nitro, phenyl, straight-chain or branched alkoxy, alkoxycarbonyl

or acyl having in each case up to 4 carbon atoms or by straight-chain or
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VG (DOl): 398 ([err], 95%, 400 ([err], 1009 Exanple |11 U 0 g

2- Benzyl oxycar bonyl am no-5-brono-thiazole [err] 15.1 m (1
benzyl chlorofornmate are slowy added dropwi se to a solution of 25 g (96
mbl ) of 2-ani no- branckedodlkylabavingg up td @0canbonodtontis,owhick candn 9@ e optionally
saturated [err] solution while cooling with jce. The m xture is .
subsequently stirf “'MW i@“ﬁ"’é}tl’ ‘Pbﬂfﬁ‘glgffﬁémélrﬂ@"h. :%‘kﬂ’%%a‘!?éd ha;;vmg up
evaporated off i nyaGubodtorhd6r 50 hiHolifbe thetBinils SRRPRIZ! ed out i's

W

fi_Itered off with suction and rins wat er and w t

wherein

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

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

e

(CH,), \

10 ‘ wherein
n denotes the number 0, 1 or 2,
and salts and S-oxides thereof.

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

preparation of medicaments.

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

This Sheet Has Been e’;ilaced

LT
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petrol eum ether. The residue is purified over silica gel wth nethyl ene

chl oride/ methanol (50:1) as the eluent. Yield: 17 g (58% 'H NWR ([err]):

12.62 (s, 1H); 7.47 (s, 1H); 7.40 (m 5H); 5.23 (s, 2H). 42 Exanple |V
i S-membered eroaryl-oxazolidinone :

| Abstract
The present invention relates to 5-membered heteroaryl-oxazolidinones, to processes for

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

medicaments.

Le A 30 52§-Fofeign Countries



_2 Benyl og?/car bonyl ami no- 4- phenyl t h| azole C6H5 [err] The product is-obtained
‘anal ogo8ly to Exarple I11 startlng from 2-am no-4- phemytthiazole [J.
Med. Chem 26, 1158 (1983)] 'H-NVR[err]: 12.00 (s, 1H)y; 7.88 (d, J = 8 Hz,
2H); 7.60 (s, 1H); 7.37 (m 8H); 5.26 (s, 2H). Exanple V

6- Br ono- 2- n- but yl oxycar bonyl am no- benzo[ b] t hi ophene |

The present invention relates to S-membered heferoaryl—oxaznlidinones to processes for
their preparation and to their use as medmments, in pattlcular as antibacterial
medicaments.

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

Oxazolidinones having actions on the central nervous system are known from the
publication EP 300 272. -

The present invention relates to 5-membered heteroaryl-oxazolidinones of the general

formula (I)
O
A——N_/U\O @
L n
in which

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

This is the replacement sheet
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['érr] 134.4 g (451 mmol) of 6-brono-benzo[ b]thi ophene- ZW

azide (prepared anal ogously to Exanple I) are introduced in por
1.61 of boiling n-butanol (caution, vigorous evolution of gas). Wen the

addi ti on has ended,

and then cooled to room tenperature and 2he n-butanol

rotary evaporator.

the mixture is boiled under reflux for a further 10O nin
i'$ stripped off on a
igsi due is stirred in 11 of petrol eum et her/ether

(8/2) for 1 hour and filtered off with suction. Yield: 112 g (76% Melting

point: [err]

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

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

R* and R® are identical or different and
cycloalky! having 3 to 6 carbon atoms, hydrogen, pheny! or straight-chain
or branched alkyl having up to 8 carbon atoms or an amino-protective -
group,

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

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

represents a S-membered aromatic heterocyclic radical which has up to
3 heteroatoms from the series consisting of S, N and/or O, is directly bonded by
a carbon atom and can additionally have a fused-on benzene or naphthyl ring,
wherein the cyclic radicals are optionally substituted in each case up to 3 times
in an identical or different manner by carboxyl, halogen, cyano, mercapto,
formyl, trifluoromethyl, nitro, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl having in each case up to 6 carbon atoms or
by straight-chain or branched alkyl having up to 6 carbon atoms, which can in
turn be substituted by hydroxyl, by straight-chain or branched alkoxy or acyl
This is the replacement sheet
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et
2 Hz, 1H); 7758 (d—3—=7Hz
8 (s, 1H): 4.16 (t. J =6.5 Hz,
= 6.5 Hz, 2H): 0.92 (t, J= 6.5

3 - o
having up to 5 carbon atoms or by a group of the formula -NR'R,

"H-NWR [err]: 11.04 (s, 1H); 8.08 (d, J
43 1H); 7.4 (dd, J =7 Hz, J= 2 Hz, 1H);
2H); 1.63 (g, J = 6.5 Hz, 2H); 1.38 (h,
Hz, 3H).

ol

wherein

R’ and R® are identical or different and

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

~ or together with the nitrogen atom form a 5- to 6-membered saturated
heterocyclic radical which optionally has a further hetero atom from the
series consisting of N, S and/or O and can in tum be optionally substituted,
including on a further nitrogen atom, by straight-chain or branched alky! or
acyl having up to 3 carbon atoms,

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

wherein

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

and/or

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

wherein

a denotes the number 0, 1 or 2,

' At . This is the replacement sh
R% R R®, R" and R are identical or different and :
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44 Preparation- Exanpl es Exanple 1

(5R) - 3-[ 4- Bronp- benzo[ b] -t hi ophenyl ] - 5- hydr oxy- net hyl - oxazol i di n-2- one

[err] 7.14 g (21.9 mmol ) of caesium carbonate are added to 44.4 g (109.5
mmol ) of the compound from Exanple Il, the mxture is dissolved in 500 m
of methanol and the solution is stirred g roomtenperature overnight The

| uti i t t t.h . T .
solution I's concentrat o, 8 bydiogen, straight-chain o branched alkyl having up to 6 carbon
atoms or phenyl, |

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

R' and R are identical or different and have the abovementioned meaning .
of R’ and are identical to or different from this,

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

wherein

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

and/or

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

O

(CH,), \

This is the rep\acemgnt sheet
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‘residue is stirred with 500 ml of petroleumether and filtered off with

suction. The precipitate is rinsed thoroughly with water 2=

ether and dried. Yield: 22 g (61% Mlting point [err]."HNW [err]: 7.

(d, J =7.5 H, 1H; 7.55 (d, J = 7.5 Hz, 1H); 7.17 (t, J = 7.15 Hz, 1H);

s, 1H); 5.33 (br, 1H); 4.83 - 4.93 6m 1H); 4.23 (4, J = 9.5 Hz, 1H);

dd, J= 9.5 Hz, 6.5 Hz, 1H); 3.58 - 3.80 (m 2H). [err] = Té&rrk=Exanple
n denotes the number 0, 1 or 2, _

- This is the replacement sheet
and salts and S-oxides thereof.

pae: 02 FEB 13%
The compounds according to the invention can exist in stereoisomeric form which
either behaves as mirror images (enantiomers) or do not behave as mirror images
(diastereomers). The invention relates to both the enantiomers and diastereomers and
to the particular mixtures thereof. The racemic forms, like the diastereomers, can be
separated into the stereoisomerically uniform constituents in a known manner.

Physiologically acceptable salts of the 5-membered heteroaryl-oxazolidinones can be
salts of the substances according to the invention with mineral acids, carboxylic acids
or sulphonic acids. Particularly preferred salts are, for example, those with hydrochloric
acid, hydrobromic acid, sulphuric acid, phosphoric acid, methanesulphonic acid,
ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,
naphthalenedisulphonic acid, acetic acid, propionic acid, lactic acid, tartaric acid, citric
acid, fumaric acid, maleic acid or benzoic acid.

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

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



(5R) -3-(5-Brono-2-thiazolyl)-5-hydroxynet hyl - oxazol i dif#= S
15.6 g (49.5 mmol) of the conpound from Exanple Il ar¢ suspended in 125 n
of "absolute tetrahydrofuran. 59.6 ml of a 1 Msolutionjjof lithium
bis-trimethylsilylam de in tetrahydrofuran are added aﬁLer\r]_ and the
mxture is warned to [err] for 15 min 6 TN e

benzo[b]thiazolyl are preferred.

In the further field of substitution, a heterocyclic radical also represents a 5- to
6-membered, saturated or unsaturated ririg which can contain up to 3 oxygen, sulphur
and/or nitrogen atoms as heteroatoms. Preferred rings which are mentioned are: thienyl,
furyl, pyrrolyl, pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl,
imidazolyl, pyrrolidinyl, piperidinyl or piperazinyl.

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

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

Amino-protective groups in the context of the present invention are the customary
amino-protective groups used in peptide chermsuy

These include, preferably: benzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl,
allyloxycarbonyl, phthaloyl, 2,2,2-trichloroethoxycarbonyl, fluoroenyl-9-
. methoxycarbonyl, | formyl, acetyl, 2-chloroacetyl, 2,2,2-trifluoroacetyl,
2,2 2-trichloroacetyl, benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-nitrobenzoyl,
phthalimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl, 2,4-dinitrobenzyl, 4-
nitrophenyl, 4-methoxypheny! or triphenylmethyl. TThis is the replacement s?ﬁﬂt
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and cooled again to [err]. 13.9 mM (99.5 mol) of (R)-glycidyl butyrate are
then added and the m xture is subsequently stirred for 18
reaction solution slowy cones to roomtenperature. The resulting
precipitate is filtered off with suction, the filtrate is fdiluted with

met hyl ene chl ori de and washed with saturgted ammoni um chl ofide sol ution and )
t he aqueous phase is washed three tines Wth nethyl ene chorifigs ighee replacement =z
conbi ned or ganPrelemed eempound are-those:of the generabformmila @) ed. The resul ti ng

resi due and the product-containing precipitate obtained above are

chr omat ogr aphed over silica gel with toluene/ethyl acetate (Dai#i[err JFCFQ }995”
1.91 g of prodigivhishd 6. 06 g of the butyrate of the product are obt ?ae A
his ester is dissolved in 24 m of nethanol, '

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

wherein

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

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

R* and R’ are identical or different and
denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-
~ chain or branched alkyl having up to 6 carbon atoms, tert-butoxycarbonyl
or benzyloxycarbonyl,

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

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

A represents pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, oxazolyl, isothiazolyl,
isoxazolyl or furazanyl bonded directly by a carbon atom, or represents indolyl,
benzo[blthienyl, naphtho[2.3-b]thienyl, benzo[b]thiazolyl, benzo[b]imidazoly! or



1.16 m (24 mmol) of hydrazine hydrate are added and the mxture i's Sti
at roomtenperature for 4 h. It is concentrated to give a further fraction
of product. Al the product-containing fractions are triturated with ether
and the resultlng solidis filtered off with suction and d"r-weel Hieldi. 3.Q7
g(23 5% H-NNR[err] 759(5 1H); 5.87 (t, J =5 4.87 (m lH),

411H)18 (E;anil)l z 3 %on[bﬁ )glozliijso bonaedgdxrec% via Mn at%rrg opﬂle%%émgewg

(5R) - 3- (4-Phenyl - 2- WherPine oyclic Radidatyate GRbMAIR sibetitiidd in 2ad\Ease up to 3 times
in an identical or different manner by carboxyl, flucrine, chlorine, bromine,
iodine, cyano, mercapto, trifluoromethyl, formyl, nitro, straight-chain or
branched alkoxy, alkoxycarbonyl, alkylthio or acyl having in each case up to 4.
carbon atoms or by straight-chain or branched alkyl having up to 4 carbon
atoms, which can in turn optionally be substituted by hydroxyl, by straight-
chain or branched alkoxy or acyl having up to 4 carbon atoms or by a group of
the formula -NR'R?,

wherein

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

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

wherein

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

and/or

the cyclic radicals are optionally substituted by (C,-Q)—alkcnylphenyl,' phenyl,

pyridyl or thienyl, which in tumn are optionally substituted by a group of the

formula -CO-NR’R'Y, -NR"R'"2, -NR®-SO,-R¥, RPR'*N-SO,- or R"-S(0),-,
This is the replacement sheet
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[err] 11.6 mM of a 2.5 N n-butyllithiumsolution in hexane are added to 10
g (32.2 mml) of the conpound from Exanple IVin 80 m o
tetrahydrofuran at [err]. The m xture is allowed to warmto [err] and |s’
t hen cooled again to [err], and 4.05 M (29 mml) (R -glycidyl butyrate are-
added. The m xture is subsequently stirrgd for 18 h, whereupon the reactlon

sol ution warms to rQoNMybstReihRidihdber D01 o2 king up, the ~

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

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

~ R"and RY are identical or different and have the abovementioned meaning
of R? and are identical to or different from this,

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

wherein

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

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

@) This is the replacement sheet
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solution is diluted with nethylene chloride and washed g

i

with methyl ene chloride. The organic phases are conbined, dried [err] and

concentrated. The residue is purified over silica gel

th tol uene/ethyl

anmoni um chl ori de solution and the agueous phase is exi%act ed three tines

acetate (20:1 [err] 1:1) as the eluent.1jeld: 4.75 g (53.5% el ting
point: [err] (ether) "HHNWR [err]: 7.93 (d, J =8 Hz, 2H); 7.71 (s, 1H);

1H);

7.5 - 7.30 (m 3H); e%g](t, J=5H, 1H; 4.77 (m 1H; 4.32 (t, J =9 Hz,
., 1H) '

4.13 (dd, J 9. . 3.73 (m 1H); 3.62 (m 1H).

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

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

in which.

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

wherein
R? denotes straight-chain or branched @l havmg up to 6 carbon atoms,
R® denotes methyl, ethyl, phenyl or tolyl,
R* and R? are identical or different and
denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-

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

or

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

R®  denotes cyclopropyl, cyclopentyl, cyclohexyl or straight-chain or

branched alky! havi 4 '
rane Tgils%s th‘élx}%gpa‘é%m%bggéaet?m’ hydrogen or phenyl,

Date: 2 FEB 195



[err] = [err] M5 (El): mle = 276 [err], 134 (100% Exarrpml‘x[\h\lj
(5R) 3-[ 63Br onp- benzo[ b] -t hi ophenyl ] - 5- hydr oxy- net hyl - oxazol i di n-2-one [€
112 g (

341 mmol) of the conpound from Exanple V are dissolved in 11 of THF,
10 nmg of 1, 10-phenanthroline hydrate are added and the m xture is cooled to
[err]. About 136 ml of a 2.5 N n-butyllilhium sol utlon I n hexane are now

ol owl y added dgopui ee unt |t SolcBYIyE TR0 icksh hEboryt Sinloh Sonis,
furazanyl or oxazolyl bonded directly via a carbon atom, or represents indolyl,
benzo[bjthienyl, benzo[bJimidazolyl, benzo[b}furanyl or benzo[b]thiazolyl
likewise bonded directly via a carbon atom of the 5-membered ring, wherein the
cyclic radicals are optionally substituted in each case up to twice in an identical
or different manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano,
formyl, trifluoromethyl, nitro, straight-chain or branched alkoxy, alkoxycarbonyl
or acyl having in each case up to 4 carbon atoms or by straight-chain or
branched alkyl having up to 4 carbon atoms, which can in tum be optionally
substituted by hydroxyl, by straight-chain or branched alkoxy or acyl having up
to 4 carbon atoms or by a group of the formula -NR'R?,

wherein

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

and/or are optionally substituted by a group of the formula -NR'R®,
wherein

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

and/or

the cyclic radicals are optionally substituted by 2-phenylvinyl, phenyl, pyridyl
or thienyl, which are in tun optionally substituted by a group of the formula

-CO-NRR" or -NR'"R",

This is the .replacement shoet_

wherein | 02 £EB 0%

Date:



are then added dropwi se. The m xture is allowed to cone_t
t enperature, saturated ammoni um chloride solution is #dded, the organic
phase is separated off and 47 the aqueous phase is{extracted twice with
et hyl acetate. The conbi ned organi c phases are dried [jerr] and
concentrated. The residue is stirred inil2ther, filterqd off w-ith-suctor

and dri ed.
R® and R are identical or different and denote hydrogen or methyl,

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

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

wherein

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

and/or

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

0

(CH,), \

wherein

n denotes the number 0. 1 or 2,
This is the replacement sheet
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Yield: 97.4 g (87%9 Melting point: [err] [err] "HN =830t =
Hz, AH); 7.63 (d, J 7 Hz, 1H); 7.47 (dd, J = 7 Hz, 2 Hz, 1H); 6.8 (s,
1H); 5.28 (br, 1H); 4.7 - 4.95 (m 1H); 4.19 (t, J =§9.5 Hz, 1H); 3.92 (dd,
J =9.5Hz, 6.5 Hz, 1H); 3.55 - 3.80 (m 2H). The coffpounds |isted in Table
1 are prepared anal ogously to the instrl&tions of Ex Lo el

l"! Q. 4. L el :Il_2

Vo

Processes have furthermore been found for the prepaxation-of the compounds of the
general formula (I) according to the invention, characterized in that

N oonxpouﬁds of the general formulae (IT) or (TI)
AN=C=0 (M) or A-CON;, (@)
in which
A has the abovementioned meanings,
are reacted with lithium bromide/(C,H,), P(O) and epoxides of the general formula (TV)
O
in which
D represents C,-Cq-acyloxy,
in inert solvents, if api)rc;pﬁate in the presence of a base,

and in the case where R! = 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-CO-L (V)
This is the replacement sheet
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48 [err]

in which

A has the abovementioned meaning

and

L represents a typical protective group, preferably benzyl,

are reacted in inert solvents andinﬂlepmenoeofabase, for example lithium alkyls
or lithium N-alkyl- or lithium N-silylalkylamides, preferably n-butyllithium, with

epoxides of the general formula (IV),

or

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

A-NH-CO,-T (Va)
in which
A has the abovementioned meaning
and
T represents straight-chain or branched C;-Cg-alkyl, preferably n-butyl,
andinaseoondstepﬂ\&secompoundsaremctedasd&cribedunder[z;x] in inert

solvents and in the presence of a base, preferably lithium-N-alkyl- or..
N-silylalkylamides or n-butyllithium, and epoxides of the general formula (IV),

This is the replacemént sheet
or
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[err] 51 [err]

[D] compounds of the general formula (VI)

o 9 VD
A-NH-CH;”

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

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

. OH
/J\/OH (VID
A-NH-CH;
in which
A has the abovementioned meaning
are prepared
and are then cyclized in the presence of an auxiliary in inert solvents,

This is the replacemeht sheet
or
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52 Example 18 Simmmm——
(5R) - 3-[ 4- Bronp- benzo[ b] t hi ophenyl ] - 5- nmet hane- sul phonyl,oxymet hyI oxaz
-2-one Br 0 [err]

16 o B e

[E] compounds of the general formula (Ia)

A—N"o (Ta)

in which,
A has the abovementioned meaning,

are first converted, by reaction with (C,-C,)-alkyl- or phenylsulphonyl chlorides in inert
solvents and in the presence of a base, into the corresponding compounds of the

general formula (Ib)
o
|
A—N"0 ®)
~ ——\_ OSOR

in which
A and R® have the abovementioned meaning,

and the azides of the general formula (Ic)

This is the replacement sheet
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A solution of 22 g (67.3 mml) of the conpound from ExaﬁﬁW
(113 mmol) of triethylamne in 250 nl of nethylene chlgride is cooled to
[err], and 8 m (107 mmol ) of met hanesul phonyl chloridg are sl owy added
The m xture is subsequently stirred at [err] for 1 h and_tipped onto i
i.ce-water. After the organi ¢ phase haslheen separated off, it is extracted
successively with in each case once with dilute HCO, saturated [err] and
[err]. The organic phase is dnied with sodi um sul phate and concentr at ed.
Yield: 25 g (92% ' H NWR [err? 7.92 (d, J =7.5 Hz, 1H); 7.58 (d, J =7.5
Hz, 1H); 7.18 A N/\O 1)

H *

: : Na

in which
A- has the abovementioned meaning,
are then prepared with sodium azide in inert solvents,

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

o
PR

T

(d)

in which
A has the abovementioned meaning,

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

R®-COR® (VIID)
in which
R® has the abovementioned meaning Thisis the ¢ep;agam§h§hmEt

Dpige: 02 FEB 19%
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(t J = 15 Hz, 1H; 4.02 (dd, J = 15 Hz,

- Br ono- benozo[ b] t hi ophenyl ] - 5- azi donet hyl - oxa

1H): 6.72 (s, 1H: 5.11 - 5.28 (m 1H);
J

1H ;

| i ndi n- 2- one Br;QJ

i_|21

18

and
R®  represents halogen, preferably chlorine, or represents the radical -O-CO-RS,

in inert solvents, the compounds of the general formfula (Ie)

A—N~ 0 | (Ie)

in which

A and RS have thef abovementioned meaning,
are prepared,

or

[F1  compounds of the general formula (le) are converted, by halogenation, if
appropriate in the presence of a silver catalyst, into the compounds of the

general formula (If)
o]
Y-A;N)Lo an

-

NH-CO-R®
ivus is g igpiacement sheet
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53 25 g (62 mmol ) of the conpound from Exanple 18 are diss 41250/

of DMF, and 4.4 g (67 mmol) of sodium azi de are added. The] reaction m xture
thus obtained is stirred at [err] for 14 hours. It is allqwed to cool to

roomtenperature and is tipped onto 2 1 of ice-water. The kolid which has
precipitated out is filtered off with su®ion, rinsed Wi t hiwat-er—and: e

petr ol eumethe{ and dr'e%gshar]oa'r }(a'gblgb%sgi?é&lg&%% Melting point: [err]

and
A and R® have the abovementioned meaning,
or

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

AR (IX)
in which

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

and.

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

wherein

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

and in the case where R, R, R’, R'%, R!!, R R™ RY¥ R R® and R® % H, an
alkylation is carried out by customary methods, This is the replacement sheet
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[err] =[err] "HHNWR [err]: 7.93 (d, J = 7.
1H; 7,19 (t, J =7.5 Hz, 1H); 6.73 (s, 1H);
= 10 Hz, 1H); 3.97 (dd, J= 10 Hz, J=6 Hz, 1H);
(DC): 353 ([err], 98%; 355 ([err], 100% Exanpl e
(5R) - 3-[ 4- Brono[ b] t hi ophenyl ] - 5-am nonet hyl oxaz

Br O
20

5 He, . 7. 59— =75 &z,
S. 14Em—4rl=|)—'~¢-3__(LL

1
0- 5

3.8 (d, J=5 Hz, 2H). M5
le 20

O

| i di n-2-one hydrochlorlde

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

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

{A]
s
[ />—N=C=0 x HCl
LiBr,
Bus-P=0, NEt
0

L\/o\[]/(cg,),cH,

o]
xylene, reflux

C82C03.

I </\/S /i N:rOH | </\/S /IZ

This is the replacement sheet
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[err] 20 g (57 mmol) of the conmpound from Exanple 19 are dissolved in 60 n
of ethylene glycol dinmethyl ether and the solution is heated to [err]. 8 ni
(68-mmol ). of trinethyl phosphite are slowy added dropw se=tevotoatTom of
gas), and when the addition has ended the m xture is heatjed to [err] and
subsequently stirred at [err] for 2 h. 10.7 m (65 nmmol) |jof 6 N HO are now
added dropwi se and the mxture is subsequently stirred again at [err] for 2
h. It is allowed to cool to roomtenperaure and i s concentrated-and-the
residue is stirred with hot ethanol. The m xture is allowed to cool to room
tenperature and the precipitate is filtered off with suction. The
precipitate is éd nsed

Br.
4
\ Ns
S o)
LiBr, BuzP=0

o]
é\/o \”/ (CH,),-CH,

4 xylene, reflux

(CH,),-CH, .
CH OH 7]/ 22°CH, .

This is the replacement sheet
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. with alittle et hanol and a large auantitv of petrol eum et her and dri ed

under a high 54 vacuum Yield: 15 g (73% Melting poI M—Lj\_%‘
[err]: 7.92 (d, J = 7.5 Hz, 1H); 7.56 (d, J = 7.5 Hz, 1H); 7.19

P

22

[rus—————_Y

CeHs 1. LIN[SI{(CH3)3]>

N
/ THF
2 S . -,
S \”/ 0
I .

o )
- . 0
Br [ N, N2 Br S Y \/\/

reflux o

1. n-Buli/ THF
e
O
. ’ Br S \——&_
. OH

T - »
his is the replacemen; sheet
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(t, J =7.5 Hz, 1H); 6.68 (s, 1H); 5.05 - 5.22 (m 1H); t, J 10 Hz,
IH); 4.04 (dd, J =10 Hz, J =6 Hz, 1H; 3.3 (d, J-6Hz’ 2H). [err
Exanpl e 21 ' :
(5S) - 3- [ 4- Bronp- benzo[ b] t hi ophenyl ] - 5- acet yl - ani nonet hyl{- oxazol i di n- 2- one
[err] 150 nm of nethylene chloride and 13.9 ml (103 mmli)..of..triethyl am ne
are added to 15 g (41 mmol) of the corrpound from Exanpl e 20. The réaction™
sol ution thus obtained is cooled to [errd3_while stirring, and 3.9 m (57
mmol ) of triethylamne are

(O]

Ow 15 ¥

s o >,
I
Q}NH OH carbonyldiimidazole, CHZCIZ
>
or
OH = (Et0)oCO, reflux
N
QlNJ{
S 0]
OH -

This is the replacement sheet
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slow y added.™The reaction solution thus obtained is cooled to [err], while
stirring, and 3.9 m (57 mmol) of acetyl chloride are §lowy added. The.

m xture is subsequently stired at [err] for 2 h and diljuted with:200 nl of
wat er and 150 ml of nethylene chloride. The organic phase is separated off,
t he agueous phase is rinsed once with nethyl ene chl ori de_and..t-he..conbi-ned-
organi ¢ phases are dried with sodi um sul phate. The m xture is concentrated
and the residue is stirred with 200 mi ether and filtered off with
suction. Yield: 12.2 g (83% of theory) Melting point: [err]

{E]
o CISO4CHgy, NEt3, CH,Cl,
0-5C
N J{ »>
% (95%)
o]

. NaNg, DMF, 70°C
N//( —>
(95%)
%oso CH,

(MeO)3P. 1,2-DME, 90°C
6N HCI, 90°C

)to

N | >
o : (85%)

ff

>§O
4

N
o Et3N, -5°C

NH, x HCI (83%)

m&w .

((

This is the replacement sheet

Date: Q2 FEB 1996



J=7.5H, 1H; 7.19
5
3.52 (m 2H); 1.87 (s, 3H. M5 (DO)

(Fl]

L Sy

S

CHCl5 °

WAL~

"H-NWR [err]: 8.28 (t, J = 6.3 Hz, 1H);

(t, J =7.5 H,
1H); 4.29 55 (t,J 9.5 Hz, 1H); 3.9 (dd, J9.5 Hz,
370 ([err]-1, 4

25

.
A, }*
N\”,CH,

o)
8 NJkO
L] H
S l‘{7],0-1,

0

7.92 (d, J
6.68 (s,

=758
© 4.83 - 4.96 (m
\3 6 Hz, 1H); 3.43 -
199

This is the replacement sheet
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The conpounds listed in Table 2 are prepared anal ogously Fo—the
instructions of Exanples 18-21: 56 Table 2: [err] ;

-4
‘—uﬁ

o
(65%) \@\
B(OH), , [Ph3Pl4Pd, THF, reflux
v
OHC
v
I
\S
N g
| N’[(
\\Q/ NaBH,, MeOH, 0°C
(69%) -
HO-CH,

A
o

This is the replacement sheet
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57 Ex. A Yi el d %Itingm

Prepared from No. [ Yof poi nt (c=)
Exanpl e t heory] [err] 26 Br 89 :

148 [err] (1.4) 8 [err] 27 e .
117 [err] (0.9) 9 27

Suitable solvents are, in dependence on the individual process steps, the customary
solvents which do not change under the reaction conditions. These include, preferably,
alcohols, such as methanol, ethanol, propanol or isopropanol, or ethers, such as diethyl
ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran, glycol dimethyl ether or tert-butyl
methyl ether, or ketones, such as acetone or butanone, or amides, such as
dimethylformamide or hexamethyl-phosphoric acid triamide, or hydrocarbons, such as
hexane, benzene, - dichlorobenzene, xylene or toluene, or dimethyl sulphoxide,
acetonitrile, ethyl acetate or halogenated hydrocarbons, such as methylene chloride,
chloroform or carbon tetrachloride, or pyridine, picoline or N-methylplpendme ,
Mixtures of the solvents mentioned can also be used.

Suitable bases are, in dependence on the individual process steps, the customary
inorganic or organic bases. These include, preferably, alkali metal hydroxides, such as,
for example, sodium hydroxide or potassium hydroxide, or alkali metal carbonates,
such as sodium carbonate or potassium carbonate, or alkali metal alcoholates, such as,
for example, sodium methanolate or potassium methanolate or sodium ethanolate or
potassium ethanolate, or organic amines, such as ethyldiisopropylamine, triethylamine,
picoline, pyridine or N-methylpiperidine, or amides, such as sodium amide or lithium
diisopropylamide, or lithium N-silylalkylamides, such as, for example, lithium
N-(bis)triphenylsilylamide, or lithium alkyls, such as n-butyllithium.

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

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

Proc&ss [A] is preferably carried out in Xylene or dichlorobenzene, if appropriate in the
presence of triethylamine, under retlux.

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

alcohols, preferably methanol, in a temperature range from -10°C to +40°C, preferably
‘This is the replacement sheet
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28 [err] 94 125

10 29 [err] 86 168 [err] (0.6)
3 30 [err] 83 165 [err] (0.7) 2
Br 31 [err] 86 - : - »
12 S 32 N 43 190- 192
13 Br : _28

at room temperature.

Suitable bases are in general sodium bicarbonate, sodium methanolate, hydrazine
hydrate, potassium carbonate or caesium carbonate. Caesium carbonate is preferred.

Process [B] is carried out in one of the abovementioned ethers with lithium alkyl
compounds or lithium N-silylamids, such as, for example, n-butyllithium, lithium
diisopropylamide or lithium bis-trimethylsilylamide, preferably in tetrahydrofuran and
lithium bis-trimethylsilylamide or n-butyllithium, in a temperature range from -100°C
to +20°C, preferably from -75°C to -40°C.

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

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

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

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

Suitable acids are in general inorganic acids, such as, for example, hydrochloric acid
or sulphuric acid, or organic carboxylic acids having 1-6 C atoms, which are optionally
substituted by ﬂuorine, chlorine and/or bromine, such as, for example, acetic acid,
trifluoroacetic acid, trichloroacetic acid or propionic acid, or sulphonic acids having C,-
Csalkyl radicals or aryl radicals, such as, for example, methanesulphonic acid,
ethanesulphonic acid, benzenesulphonic acid or toluenesulphonic acid. Hydrochloric
acid is particularly preferred.

N
The aid s cnploed i an amoun of | mel 1 10l efpbly 1 ol 02 o, e
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Prepa'r ed from No. [ Yof i poi nt (c=)

Exanpl e theory] [err] 33 Br ,l 88
29, 43 143 0, L
[err] (0.57) 15 35 2. mEgTETT T

- i 3t Bie componln?ds of the general formula (VI).

Suitable auxiliari&s are the customary reagents, such as phosgene, carbonyldiimidazole
or diethyl carbonate or tnchloromethyl chioroformate. Carbonyldurmdazole, diethyl
carbonate or trichloromethyl chloroformate are preferred.

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

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

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

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

Suitable palladium complexes are, for example, PA[P(CHs)s)s [(C6H$)3P]2PdClz or
(CH,CN),PACl,. [(CH;);P),Pd is preferred.

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

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

The reductioné are preferably carried out with hydrides, such as complex borohydrides - .
or aluminjum hydrides, as well as boranes. Sodium borohydride, lithium borohydride,
sodium cyanoborohydride, lithium aluminium hydride, sodium bis-(2-

methoxyethoxy)aluminium hydride or borane tetrahydrofuran are particularly preferably
This is the replacement sheet
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[err] (decom 36 ft:\\\‘\‘m

109- 110 _ 14 Exanpl e 37 - : _

(SS) - 3-[ 2- (5- Bronot hi ophenyl )] -5-acetyl am nonet hyl - oxazalidi n-2-one [err]

5.6 g (23.4 nmmol) of the conpound from Exanpl e 28 are di ssol'ved—+na—65-_ of
30

employed here.

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

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

The reaction is preferably carried out with hydrides, such as complex borohydrides or
aluminium hydrides. Sodium borohydride, lithium aluminium hydride or sodium
cyanoborohydride are particularly preferably employed here.

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

The oxidation to give the S-oxide is in general camried out in one of the

~ abovementioned solvents, preferably in methylene chloride, with oxidizing agents, such
as, for example, metachloroperbenzoic acid, hydrogen peroxide or peracetic acid,
preferably with metachloroperbenzoic acid, in a temperature range from 0°C to 80°C,
preferably from 20°C to 60°C.

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

The amino-protective group is in general likewise split og‘g{ customary methods, and
This is the teplacement she
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|
chloroformand 45 ml of acetonitrile and the solution/Tscooled to [err]. A
solution of 0.6 m of bromine in 5 mM of chloroformis now slowy added
dropwi se and the mxture is allowed to cone to room tenperature overnight,
while stirring. The m xture is concentrated, the residue is taken up in 200
m of methylene chloride and the m xturgii s washed in each case once with

o or et . . . case once W
odt um sl phaDRRGIED PR B 1815 of 1RGP REIOALAER ToaBlarky ekl
sili | wi split pEtwith pigeri D spiit efffvith HBr/MOccor by BRirggenoBbgs. ' H NVR
Cerr] s g.ezzxw(gtp,mJID = 6.5 Hz, 1H); 7§0%ﬁ?d, J =5 He, lH)r;w6. 34 (d,

The other derivatization reactions mentioned above are in general carried out by the
methods published in Compendium of Organic Synthetic Methods, T.T. Harrison and
S. Harrison, Wiley Interscience. |

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

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

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

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

Suitable solvents here are inert organic solvents which do not change under the reaction

conditions. These include halogenated hydrocarbons, such as methylene chloride,

chloroform, carbon tetrachloride, 1,2-dichloroethane, trichloroethane, tetrachloroethane,

1,2-dichloroethane or trichloroethylene, hydrocarbons, such as benzene, xylene, toluene,

hexane, cyclohexane or petroleum fractions, nitromethane, dimethylformamide,

acetonitrile or tetrahydrofuran. It is also possible to employ mixtures of the solvents.
This is the replacement sheet
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J=5H, 1H); 4.78 - 4.92 (m 1H); 4.1 (t, J =8 Hz, [1H); 3.7 (dd, J = 9

Hz, J =7 Hz, 1H); 3.4 - 3.48 (m 2H); 1.8 (s, 3H). Exgnple 38

(5S) 3-[ 2- (5-1 odt hi ophenyl )] -5-acetyl am nonet hyl - oxazol|i di n- 2- one. 60
— -

[err] 12
Methylene chloride and tetrahydrofuran are .particularly preferred.

3

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

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

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

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

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

This iz ._ cspdsement shegt
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5 g (21 mol) of the conpound from Exanpl e 28 are di[gS '
chloroformand 40 m of acetonitrile, and 6.2 g (28 Frrrol) of silver -
trifluoroacetate are added. 5.6 g (22 mmmol ) of iodine are now added in

portions and the m xture is subsequently stirred at roomterrperature for 48
h. The m xture is concentrated, the residue is t aken” Up et hyl-ene
chloride and the m xture is vvashed in. ea3:33 case once with dilute sodium

t hi osul phat e Switalle drasem brvihe diydrofysis eregtivi @sismary inergamic duses (hesoiticlue,
sul phate and an i.due Il | & el
W th oty ac SRREEBY, A ARfaL o aaes W Clklipe <ot BOET pOMRRS, Sk &
_ example, sodium hydroxide, potassium hydroxide or barium hydroxide, or alkali metal
carbonates, such as sodium carbonate or potassium carbonate or sodium bicarbonate.
Sodium hydroxide or potassium hydroxide are particularly preferably employed.

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

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

The hydrolysis is in general carried out under normal pr&ssure However, it is also
possible to work under reduced pressure or under increased pressure (for example from
0.5 to 5 bar).

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

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

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

The compounds of the general formula (VII) are new in most cases and can be
This is the replacement sheet
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[err] after deconposition 'H-NVR [err]: 8.25 (br, 1H); 7.14

H: 6.26 (d, J =5 Hz , 1H; 4.7 - 4.9 (m

1 08
68 (dd, J =9 Hz, J 6 Hz, 1H); 3.38- 3.5/ (m 2H); 1.8 (s,
367 [err] Exanple 39

4 Met hyl phenyl ) ]t hi ophenyl } 5 acet yl - am nopet hyI oxazol I di n-2-

prepared, for example, as described above

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

The compounds of the general formula (JIT) are known in some cases or are new, and
can then be prepared, for example, starting from the corresponding carboxylic acids, by
reaction .either with isobutyl chloroformate/acetone, sodium azide/water or with
diphenylphosphory! azide/tetrahydrofuran or with xylene or methylene chloride in the
presence of one of the abovementioned bases, preferably triethylamine, at -10°C to
room temperature.

The compounds of the general formulae (V) and (Va) are known in some cases or are
new, and can be prepared either by splitting off nitro__gen from the corresponding

carboxylic acid azides and reaction with the corresponding alcohols, or by reaction of |

the corresponding amines with chloroformic esters, preferably benzyl chloroformate, in
one of the abovementioned solvents, preferably tetrahydrofuran or dioxane, in a
temperature range from -10°C to 200°C, preferably from 0°C to 150°C.

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

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

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

The compounds of the general formula (VI) are known in most cases or are new and

can be prepared, for example, starting from the free amines (Ia) by reaction either with

the acetonide of glyceraldehyde in methanol and in the presence of sodium
This is the replacement sheet
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[err] 510 nmg (1.6 mml) of the conpound from Exanpl e =1
nmol ) of 4- net hyl phenyl boronic acid are dissolved in 10 mMl of toluene, and
55 ng (0.048 mmol) of [err] are added. The solution|thus obtained is

boil ed under reflux for 1 hour and 2.2 ml of 2 [err] jare then added. The

L '
m xture is now boiled under reflux for 16 h, cooled to roomtenperature and

concentrated and the residue is chromatggraphed over silica gel (petroleum
ether/ethyl acetate 2:8). Yield: 240 ny (45%

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

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

Suitable silver salts are, for example, silver tetraflurooborate, silver
trifluoromethanesulphonate or silver trifluoroacetate. '

The minimum inhibitory concentrations (MIC) were determined by the series dilution
method -on Iso-Sensitest agar (Oxoid). A series of agar plates which contained
concentrations of the active compound which decreased by two-fold dilution in each
case was prepared for each test substance. The agar plates were inoculated with a
Multipoint inoculator (Denley). Overnight cultures of the pathogens which had been
diluted beforehand such that each inoculation point contained about 10* colony-forming
particles were used for the inoculation. The inoculated agar plates were incubated at
37°C and the germ growth was read off after about 20 hours. The MIC value (jig/ml)
indicates the lowest concentration of active compound at which no growth was
detectable with the naked eye.

Thic ;
his is the replacement sheet
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Melting point: [err] wth deconposition [err] [err] == , J
=7 Hz, 1H); 7.48 (d, J =8 Hz, 2H); 7.22 (d, J =5 Hz 7.18 (d, J 8 Hz,
2H); 6.5 (d, J. =5 Hz, 1H); 4.77 - 4.90 (m 1H); 4.1 3 =9 Hz, 1H);
3.74 (dd, J =9 H J =6 Hz, 1H); 3.4 - 3.5 (m 2H);{2.3 (s, 3H); 1.83 (s,
3H) Exan-p| e 40 _16__ T L T LT
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62 510 ng (1.6 mmol) of the conpound from Exanpl e 25 and-3i5—ag—(2 1T mmol )
of 2- fornyl-phenyl boronic acid (J. Org. Chem 57 (3), 1992, pages 1015-18)
are dissolved in 10 M of THF, 55 ng (0.048 mmol) of [err] are added and
the m xture is boiled under reflux for 1 h. 2.2 m of 2 MJ[err] solution
are added, the mxture is boiled under reflux for 16 hy.:cool-ed to:room
tenperature and concentrated and the 37

The compounds of the general formulae (I), (1a), (Ib), (Ic), (1d), (Ie) and (If) according
to the invention have a broad antibacterial spectrum, specifically against Gram-positive
bacteria and Mycobacteria, Corynebacteria, Haemophilus influenzae and anaerobic
germs, coupled with a low toxicity. -These properties enable them to be used as
chemotherapeutic active compounds in human and veterinary medicine. -

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

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

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

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

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

In addition to the compounds according to the invention, the abovementioned
pharmaceutical formulations can also comprise other pharmaceutical active compounds.

This is the rgp‘lacement sheet
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residue is chromat ographed over silica gel (petroleum et her/et%fac_@ale_
Yield: 434 ng (79% Melting point: [err] [err] 5 [err]

4:6).

"H-NMWR [err]: 10.1 (s, 1H; 8.29 (t, J = 7 Hz, 1H); 788- 793(m 1H)
7.7 - 7.78 (m 1H); 7.5 - 7.63 (m 1H); 7.08 (d, J , .67 (d,
=4 Hz, 1H); 4.7 - 4.95 (m 1H); 4.19 (t, J= 9 Hz, lH)‘ 38(dd J =9,
6 Hz, 1H); 3.48 (t, J = 6 H, 2H); 1.87 (38 3H).

In general, it has proved advantageous both in human and in veterinary medicine to
administer the active compound or compounds according to the invention in total

J
J=

amounts of about 0.5 to about 500, preferably 5 to 100 mg/kg of body weight every -

24 hours, if appropriate in the form of several individual doses, to achieve the desired

results. An individual dose preferably comprises the active compound or compounds.

according to the invention in amounts of about 1 to about 80, in particular 3 to
30 mg/kg of body weight. '

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

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

| Methylene chloride : methanol
II Toluene : ethyl acetate
I Acetonitrile : water
v Ethyl acetate
\" Petroleum ether : ethyl acetate
\bbreviations:

-z Bcniyloxycarbonyl

This is the replacement sheet
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Exampl e 41

(5S)-3-[5-(2-Fornyl -3-thienyl)-2-thiazolyl]-5-acetyl am.nonet yl oxazol i di n-5-
one [err] 510 ng (1.6 mmol) of the conpound from Exanpl e (2.1
mol ) of 4- (2-fornyl)thiopheneboronic acid are dissolved in 10

55 ng (0.048 mmol) of [err] are added and the m xture is boiled under

reflux for 1 h. 2.2 m of _ 39 —_

——

Ph Phenyl

Me Methy!

THF Tetrahydrofiran
CDI Carbonyldiimidazole
DCE Dichloroethane

This is the replacement sheet



63 2 M[err] solution are added, the mxture is boiled under reflux for 16
h, cooled to roomtenpeature and filtered and the erth
wat er, THF and ether and dried. Yield: 270 g (48 [ errT Ve

[err] with deconposition M5 (DCl): 351 [err] [err]: 9.95 (s

8.34 (s, 1H); 8.28 (t, J 7 Hz, 1H); 8.17 (s,
| - 40

Starti ound

Example 1

4-Bromo-benzo[blthiophene-2-carboxylic acid azide
Br

N—co-,
s

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

Yield: 116.7 g (76%)

Example II
(SR)-3-[4-Bromo-benzo[b]thiophenyl}-5-butyryloxy-methyl-oxazolidin-2-one
Br 0
N Jl\ )
\-_-k/'o\n/\/
0]
This is the replacement sheet
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1H); 7.30 (d, J = 4 Hz, 1H); 6.53 (d, J = 4 Hz, 1H); 4.7 - 4.95 (m 1H);
4.15 (t, J 9 Hz, 1H); 3.77 (dd, J =9 Hz, J =6 Hz, 1H); 3.48 (t =
Hz, 2H); 1.85 (s, 3H). The conpounds listed in Table 3 Hre prepared
anal ogously to the instructions of Exarrpllues 39-41: 64 [err]

—

A solution of 3.2 g (38 mmol) of lithium brotiide and 8.3 g (38 mmol) of
tributylphosphine oxide in 200 ml of xylene is boiled for 1 h using a water separator.
A solution of 105 g (372 mmol) of the compound from Example I and 52 ml
(372 mmol) of R(-)-glycidyl butyrate in 300 ml of xylene is now added dropwise as
quickly as possible at the boiling point (vigorous evolution of gas). When the addition
has ended, the mixture is subsquently stirred under reflux for a further 10 min. it is
allowed to cool to room temperature and is concentrated. The crude product is
chromatographed over silica gel with methylene chloride.

Yield: 44.4 g (30%) .

H-NMR (D,-DMSO, TMS): 7.89 (d, J=7.5 Hz, 1H); 758 (d, J = 7.5 Hz, Hﬁ; 7.19
(t, J=7.5Hz, 1H); 6.88 (s, 1H); 547 - 5.54 (m, 1H); 4.72 (d, J = 13 Hz, 1H); 4.28 -
4.48 (m, 2H); 4.0 - 4.1 (m, 1H); 2.37 (t,  =7.0 Hz, 2H); 1.55 (h, J =7 Hz, 2H); 0.86
(t J = Hz, 3H). |

MS (DCI): 398 (m*, 95%), 400 (M'+2, 100%)

Example III

2-Benzyloxycarbonylamino-5-bromo-thiazole

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

Yield: 17 g (58%)

'H-NMR (D,-DMSO, TMS): 12.62 (s, 1H); 747 (5, 1H); 7.40 (m, SH); 5.23 (s, 2H).
This is the replacement sheet
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65 [err] 66

Example IV

2-Benzyloxycarbonylamino-4-phenylthiazole
CSHS
3 Ko
S )\ N HlL o] -~ Cs Hs

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

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

Example V

6-Bromo-2-n-butyloxycarbonylamino-benzofb]thiophene

o
Br S

134.4 g (451 mmol) of 6-bromo-benzofb]thiophene-2-carboxylic acid azide (prepared

analogously to Example I) are introduced in portions into 1.6 | of boiling n-butanol

(caution, vigorous evolution of gas). When the é.ddition has ended, the mixture is

boiled under reflux for a further 10 min and then cooled to room temperature and the

n-butanol is stripped off on a rotary evaporator. The residue is stirred in 1 1 of

petroleurn ether/ether (8/2) for 1 hour and filtered off with suction.

Yield: 112 g (76%)

Melting point: 115°C _

'"HNMR (D-DMSO, TMS): 11.04 (s, 1H); 8.08 (d, J =2 Hz, 1H); 7.58 (d, J =7 Hz,
This is the repla8ement sheet
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[err] 67 [err]

maaiaas o measa e e

b o i

1H); 7.4 (dd, ] = 7 Hz, J =2 Hz, 1H); 6.8 (s, 1H); 4.16 (t, J = 6.5 Hz, 2H); 1.63 (g,
J=6.5 Hz, 2H); 1.38 (b, J = 6.5 Hz, 2H); 0.92 (¢, J = 6.5 Hz, 3H).

This is the replacement sheet
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68 [err]

69 [err]

Preparation Examples
Example 1

(SR)-3-{4-Bromo-benzofb}-thiophenyl]-5-hydroxy-methyl-oxazolidin-2-one

Br o
@j\yh‘*o
S \_-QIOH

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

Yield: 22 g (61%)

Melting point: 203°C |

'H-NMR (DeDMSO, TMS): 7.9 (d, J = 7.5 Hz, 1H); 7.55 (d, J = 7.5 Hz, 1H); 7.17 ¢,
J=17.15 Hz, 1H); 6.7 (s, 1H); 5.33 (br, 1H); 4.83 - 4.93 (m, 1H); 423 (t, ] = 9.5 Hz,
1H); 4.0 (dd, J = 9.5 Hz, 6.5 Hz, 1H); 3.58 - 3.80 (m, 2H).

o2 = -76.7%c = 0.9, DMSO)

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

O

NP
JI \>—N 0
Br S \__k/OH This is the replacement sheet
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70 [err]

71 [err]

45

T ————

15.6 g (49.5 mmol) of the compound from Example III are suspended in 125 ml of
absolute tetrahydrofuran. 59.6 mi of a 1 M solution of lithium bis-trimethylsilylamide
in tetrahydrofuran are added at -78°C, and the mixture is warmed to 0°C for 15 min
and cooled again to -78°C. 13.9 ml (99.5 mmol) of (R)-glycidy! butyrate are then
added and the mixture is subsequently stirred for 18 h, whereupon the reaction solution
slowly comes to room teinpemtme. The resulting precipitate is filtered off with suction,
the filtrate is diluted with methylene chloride and washed with saturated ammonium
chloride solution and the aqueous phase is washed three times with methylene choride.
The combined organic -phases are dried (MgSO,) and concentrated. The resulting
residue and the product-containing precipitate obtained above are chromatographed over
silica gel with toluene/ethyl acetate (5:1 —> 1:1). 1.91 g of product and 6.06 g of the
butyrate of the product are obtained. This ester is dissolved in 24 ml of methanol,
1.16 ml (24 mmol) of hydrazine hydrate are added and the mixture is stirred at room
temperature for 4 h. It is concentrated to give a further fraction of product. All the
product-containing fractions are triturated with ether and the resulting solid is filtered
off with suction and dried. |

Yield: 3.07 g (23.5%)

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

Example 3

(5R)-3-(4-Phenyl-2-thiazoly])-5-hydroxy-methyloxazolidin-2-one

Ce_HSE}_N\:i—Li/OH

11.6 ml of a 2.5 N n-butyllithium solution in hexane are added to 10 g (32.2 mmol) of
the compound from Example IV in 80 ml of absolute tetrahydrofuran at -78°C. The
This 1s the replacement sheset
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72 [err] 73 [err]

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

Melting point: 156°C (ether)

'H-NMR (D-DMSO, TMS): 7.93 (d, J = 8 Hz, 2H); 7.71 (s, 1H); 7.5 - 7.30 (m, 3H);
528 (t, J=5Hz 1H); 4.77 (m, 1H); 432 (t, ] =9 Hz, 1H); 4.13 (dd, J =9.6 Hz, 1H);
3.73 (m, 1H); 3.62 (m, 1H).

[0J3° = -90.2°(c = 0.5, DMSO)

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

Example 4

(5R)-3-{6-Bromo-benzo[b]-thiophenyl]-5-hydroxy-methyl-oxazolidin-2-one
: O
Q-
y ©
OH

112 g (341 mmol) of the compound from Example V are dissolved in 1 1 of THF,
10 mg of 1,10-phenanthroline hydrate are added and the mixture is cooled to -70°C.
About 136 mil of a 2.5 N n-buryllithium solution in hexane are now slowly added
dropwise until the colour changes 1o red. 48.9 ml (350 mmol) of (R)-glycidy! butyrate
are then added dropwise. The mixture is allowed to come to room temperature,

~ saturated ammonium chloride solution is added, the organic phase is separated off and
This is the replacement sheet
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74 [err] 75 T

“ L
the aqueous phase is extracted twice with ethyl acetate. The combined organic phases
are dried (Na,SO,) and concentrated. The residue is stirred in ether, filtered off with
suction and dried.
Yield: 97.4 g (87%)
Melting point: 246°C
o0 = -54.2%c = 0.9, DMSO)
'H-NMR (D;-DMSO, TMS): 8.15(d, =2 Hz, 1H); 7.63 (d, J=7Hz, 1H); 7.47 (dd,
J=7Hz, J =2 Hz, 1H); 6.8 (s, 1H); 528 (br, 1H); 4.7 - 495 (m, 1H); 4.19(t, J =
9.5 Hz, 1H); 3.92 (dd, J = 9.5 Hz, 6.5 Hz, 1H); 3.55 - 3.80 (m, 2H).

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

This s the replacemeit SHoet
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100 ng (0.29 mmol ) of the conpound from Exanple 44 are
of nmet hanol,

are added;

the m xture is subsequently stirred at
precipitate is filtered off with suction and dried. Yiekd: 69 nmy (69%

Mel ti ng poi

[[err] 80% H-NI\/R[err]

7.3 (d, J.

the solution is cooled to [err] and 6 ny
the m xture-is kept at [err] for 3 h, 5 m

room tenperature for

di.ssolved in 3.

2 m
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8.28 (t, J =—7Hz, 1H); 7.55 (d, J =9 Hz,"2H:;



=7 Hz, 2H); 7.28 (d, J =5 Hz, 1H); 6.51 (d, J
Hz, 1H); 4.78 - 4.92 (m 1H); 4.47 (d, J= 6 Hz

3.75 (dd, J =9 Hz, J =6 Hz, 1H); 3.43 (t, J

The conpounds listed in Table 4 are prepared ana
I nstructions of Exanple 101: [err] Table 4:

5 Hz, 1H); 5.19 (t, J = 6
[H); 4,13 (1, 1=9 He, 1H);
6 Hz, 2Hp—3=89=fs 3H)
| ogou Sly,to t he
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[err] 400 nmg (1.16 rrrml) of the conpound from Exanple 44 are dissolved in
40 mM of acetone and 5 m of water, and 211 ng (1. Tt f-f.err] and 190
ng (1.2 mmol ) of KVhO4 are added. The mixture is $t|rred at room
tenperature overnight, 5 m of ethanol are added,:the m xture is boiled
under reflux for 10 mn, 10 m of saturgfed [err] solution are added and
the brown precipitate is filtered off suction, rinsed with water- and
with ether and dried in vacuo at [err]. Yield: 114 ng (27% Melting point:
[err] with deEsamppleil8 on

(5R)-3-[4—Brorno-benzo[b]thidphenyl]—S-methanﬂ-aﬂphonyloxymethyl-oxaznlidin-2-one
Br
X
@:\N, 0
S \_«*

A solution of 22 g (67.3 mmol) of the compound from Example 1 and 15.5 ml
(113 mmol) of triethylamine in 250 ml of methylene chloride is cooled to -10°C, and
8 ml (107 mmol) of methanesulphonyl chloride are slowly added. The mixture is
subsequenﬂy stirred at -10°C for 1 h and tipped onto ice-water. After the organic phase
has been separated off, it is extracted successively with in each case once W1th dilute
HCl, saturated NaHCO, and H,0. The organic phase is dried with sodium sulphate and
concentrated.

Yield: 25 g (92%) _

H-NMR (D,-DMSO, TMS): 7.92 (d, J = 7.5 Hz, 1H); 7.58 (d, J = 7.5 Hz, 1H); 7.18
(t, J=7.5 Hz, 1H); 6.72 (s, 1H); 5.11 - 5.28 (m, 1H); 4.57 (d, J = 5 Hz, 2H); 4.36 (1,

= 15 Hz, 1H); 4.02 (d4, J = 15 Hz, J = 6 Hz, 1H); 3.28 (s, 3H).

OSO,CH,

Example 19

(5R)-3-{4-Bromo-benzo[b]thiophenyl]-5-azidomethyl-oxazolindin-2-one

Br _
1
@N :
S \__k’
N3

This is the repfacement sheet
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"HNWR [err]:
2H) ;

1H);

12.95 (br, 1H); 8.28 (t, J = 7 Hz, 1HT 7.95 (d, J = 8 Hz,
7.72 (d, J =8 Hz, 2H); 7.5 (d, J =5 Hz, 1H);}{6.58 (d, J = 5 Hz, 1H);
4.7 - 4.95 (m 1H); 4.17 (t, J :9Hz 1H) 3.77 (df, J =9 Hz, J = 6 Hz,
, J =6 Hz, 2H); 1.83 (s, Example 185 .. o -
z-o’?ﬂdln20ne

4- ( Benio[ b] f ur an- 2(6? )5 am donet hyl oxa

25 g (62 mmol) of the compound from Example 18 are dissolved in 250 ml of DMF,
and 4.4 g (67 mmol) of sodium azide are added. The reaction mixture thus obtained is
stirred at 70°C for 14 hours. It is allowed to cool to room temperature and is tipped
onto 2 | of ice-water. The solid which has precipitated out is filtered off with suction,
rinsed with water and petroleum ether and dried in air.
Yield: 20.3 g (93%)
Melting point: 115°C
= -180.8°(DMSO c = 0.5)

'H-NMR (D-DMSO, TMS): 7.93 (d, J = 7.5 Hz, 1H); 7.58 (d, J = 7.5 Hz, 1H); 7.19
(6 1 =75 Hz, 1H); 673 s, 1H); 5.0 - 5.14 (m, 1H); 43 (7= 10 Hz, 1H); 3.97 (&4

J=10Hz, I =6 Hz, 1H); 3.8(d, =5 Hz, 2H).

MS (DC): 353 (M, 98%); 355 (M2, 100%)

Example 20

(5R)-3-[4-Bromof[b]thiopheny!]-5-aminomethyloxazolidin-2-one hydrochloride

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

with a little ethanol and a laree quantitv of petroleum ether and dried under a hich
This is the replacement sheet

NH x HCl

pate: 02 FEB 1906



79 [err] 20 g (59.3 mml) of the corresponding azi de and 500 ng of
plati num(IV) oxide in 500 m of nethanol are stirred at rQQm tenperature
under hydrogen (1 atnosphere) for 3 h. The catalyst is fif?%ﬁ%ﬁfﬁﬁ#ﬁé%##;_~__
solvent is stripped off and the residue is dried under afhigh vacuum
Yield: 19.0 g (quantitative) 'HNVR [err34- 7.78 (d, J = gLHZL 1H); 7.50 (d,
J =8 Hz, 1H) yamdg (dd, J =8 Hz, J = 2Hz, 1H); 4.65-4. m 1Hy, 4.22
(t, J =9 Hz, 1H); 4.03 (dd, J 9 Hz,

' ‘ Yield: 15 g (73%)

Melting point: >240°C

'H-NMR (De-DMSO, TMS): 7.92 (d, J = 7.5 Hz, 1H); 7.56 (d, J = 7.5 Hz, 1H); 7.19
@ J=7.5 Hz, 1H); 6.68 (s, 1H); 5.05 - 5.22 (m, 1H); 4.38 (t, J = 10 Hz, 1H); 4.04
(dd, J = 10 Hz, J = 6 Hz, 1H); 33 (4, J = 6 Hz, 2H).

020 = -60.7%c = 0.9, DMSO)

Example 21

(58)-3-[4-Bromo-benzo[b]thiophenyl]}-5-acetyl-aminomethyl-oxazolidin-2-one
' Br
' O
Oy
. S

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

Yield: 12.2 g (83% of theory)

Melting point: 177°C

'H-NMR. (D;-DMSO, TMS): 8.28 (t, J =6.3 Hz, 1H); 7.92 (d, J = 7.5 Hz, 1H); 7.58
(d, J =75 Hz, 1H); 7.19 t, J = 7.5 Hz, 1H); 6.68 (s, 1H); 4.83 - 4.96 (m, 1H); 4.29

NH-CO-CH; .

. This is the replacement sheet
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J =5 Hz, 1H), 3.20 - 3.55 (bs, 2H), 2.70 - 2.95 (m 2H). The corrpounds
Ilsted in Table 5 are prepared anal ogously to the instrzetions of Exarrpl e
4: Table 5 [err] 80 T L

(t J=9.5 Hz, 1H); 3.9 (dd, J = 9.5 Hz, J = 6 Hz, 1H); 3.43 - 3.52 (m, 2H); 1.87
s, 3H). |
MS (DCI): 370 (M1, 40%)

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

This is the replacement sheet
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Ex. A
[err] in No.

Anal ogously Yield
to exanpl e

m xture DVSO t heory [err] (ratio)
[err]
|/ VI 6

94 217
(1.0).107 [err] .

0.72 (1/1) decom position

Table 2:

o

56

[err]

[ % of :

(c =) 106

poi nt™

80 (=290,

[err] with

E A ing | 0 in DMSO
No. [ of point (c=) Example
_ theory] rq
2 Br 50 20 | -392°(13) 5
O o
S decom-
) position
xn | | 4
-
_ Br S
24 48 202 4327707 |6 ]l
g
s
Br
|
2 ﬂ\ 75 165 -12.2° (1Y) 7 PJ
Br S

This is the replacement sheet
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0

1
0
0
(
|
|

1
I
I

8 [err] 1/ VI6 93 239 B [err]
19 (100/1) (1.0) 109 1/ VI 6 [T RE=e——D
1V (1/1) 110 1 /VI6 98 0. 51
00/1) [err] 111 [err] 1/ VI6 i 98 ' 18
(2:1) 112 [err] 197v/ 6 79 3 0.1

(1: 1) e

Ex. A Yield Melting | o,* in DMSO

No. [Yeof point (c=) Example

theory] ra
| Br 89 148 | -342°(1.4) 8

70 117 -26.7° (0.9) 9
D
S

— 94 125 -31.8° (1.5) 10
2

CH, 86 168 -55.8° (0.6) 3
y .
I\
s)\
L
30 N 83 165 -46CcOn |2
L 3
Br S
31 cl 86 - - 12
A
s)\
32 N 43 190-192 13
S|
Br S

This is the replacement sheet
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81 The conmpounds listed in Table 6 are prepared anal ogously to the
I nstructions of Exanples 18 to 21:

Table 6 [err] Ex.

T ——

Yield Mel ti ng [err] in Prepared from No:
[ % of poi nt DVBO exanpl e theory] [err] (c=) -
—
Ex. A Yield
No. [%of
theory]
f3 |er 38
T
o
34 o) 75 182 +39.4° (0.57) 15
. S
35 48 210 -4_5.10 (1.0 16
OS] |
3 .o
o position)
36 85 109-110 14

This is the replacement sheet

Date:
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113 [err] 75 198 [ @&
[err] 40 218 [err] (1.0)
217 111 118 Q N> _ 63
112 This is the replacenent s t DatE: :

Example 37 -

(58)-3-[2(5-Bromothiopheny)]-5-acetylaminomethyl-oxazolidin-2-one

0
W
. ° \_-k/NH\n/c"'s

0

5.6 g (234 mmol) of the compound from Example 28 are dissolved in 65 ml of
chloroform and 45 ml of acetonitrile and the solution is cooled to 0°C. A solution of -
0.6 ml of bromine in 5 ml of chloroform is now slowly added dropwise and the
mixture is allowed to come to room temperature overnight, while stirring. The mixture
is concentrated, the residue is taken up in 200 ml of methylene chloride and the
mixture is washed in each case once with dilute thiosulphate solution and water. The
organic phase is dried with sodium sulphate and concentrated and the residue is.
chromatographed over silica gel with petroleum ether:ethyl acetate 1:1

Yield: 4.82 g (65%)

'"H-NMR (D,-DMSO, TMS): 8.24 (t, J = 6.5 Hz, 1H); 7.05 (d, J =5 Hz, 1H); 634 (d,
J=5Hz 1H); 4.78 -4.92 (m, 1H); 4.1 (t, J=8 Hz, 1H);3.7(dd, J=9Hz, J =7 Hz,
1H); 3.4 - 3.48 (m, 2H); 1.8 (s, 3H).

Example 38

(5S)-3-[2-(5-Iodthiophenyl)]-5-acetylaminomethyl-oxazolidin-2-one

This is the replacement sheet
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82 The conmpounds listed in Table 7 are prepared nalogously to the
i nstructions of Exanples 39 to 41: Table 7 [err] BxF—f——

Prepared from Yield Mel ti ng point No. :

Exanple No. [%of theory] [err] 119 [err] 22

24 [err] with deconposition L _‘
60 o

prminate o4

I
L

5 g (21 mmol) of the compound from Example 28 are dissolved in 60 ml of

chloroform and 40 ml of acetonitrile, and 6.2 g (28 mmol) of silver triflucroacetate are
added. 5.6 g (22 mmol) of iodine are now added in portions and the mixture is
subsequently stirred at room temperature for 48 h. The mixture is concentrated, the
residue is taken up in methylene chloride and the mixture is washed in each case once
with dilute sodium thiosulphate solution and water. The organic phase is dried with
sodium sulphate and concentrated and the residue is chromatographed over silica gel
with ethyl acetate:petroleum ether 3:7. |

Yield: 5.7 g (75%) |

Melting point: >120°C after decomposition

'H-NMR (D-DMSO, TMS): 8.25 (br, 1H); 7.14 (d, J=5 Hz, 1H); 6.26 (d, ] =5 Hz,
1H); 4.7 - 49 (m, 1H); 4.08 (t, J =9 Hz, 1H); 3.68 (dd, J =9 Hz, ] = 6 Hz, 1H); 3.38
- 3.5 (m, 2H); 1.8 (s, 3H). '

MS (DCI): 367 (M*™+1, 100%).

Example 39

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

This jg the replacement sheet

Date: |

02 Feg 1yys



120 ' 26 53 [err] with
- N —

deconposition S 121 23

[err] with [err] deconposition OHC
122 : 23 43 ' [err] with
[err] ' deGClorrposi tion [err]

NH _cH,

O

Y .
510 mg (1.6 mmol) of the compound from Example 25 and 286 mg (2.1 mmol) of 4-
methylphenylboronic acid are dissolved in 10 m! of toluene, and 55 mg (0.048 mmol)
of Pd(P(CgHs);), are added. The solution thus obtained is boiled under reflux for 1 hour
and 2.2 ml of 2 M Na,CO; are then added. The mixture is now boiled under reflux for
16 h, cooled to room temperature and concentrated and the residue is chromatographed
over silica gel (petroleum ether/ethyl acétate 2:8).
Yield: 240 mg (45%) '
Melting point: 215°C with decomposition
02%: +6.4°(DMSO, ¢ = 0.96)
MS (DCI): 331 (M"+1, 100%)
'H-NW@Q): 827(t,J=7Hz, 1H); 748 (d, J=8 Hz, 2H); 7.22 (d, J =5 Hz, 1H);
7.18(d, J=8 Hz, 2H); 6.5(d, J =5 Hz, 1H); 4.77-4.90 (m, 1H); 4.14 (t, J =9 Hz,
1H); 3.74 (dd, J=9Hz J=6 Hz, 1H); 34 - 3.5 (m, 2H); 2.3 (s, 3H); 1.83 (s, 3H). |

Example 40

(55)-3-{2-[5-(2-Formylpheny1)]thiophenyl}-5-acetylamino-methyl-oxazolidin-2-one

CHO 0O

This is the replacément sheet

Date: g2 FEB 199



83 123 23 =g [err]
w th deconposition 124 _. 25 50
[err] with [err] - : :
deconposi tion I

rrp . 62 f.."::"..‘:.:_ SLLITTIMIIII N L e L

e

510 mg (1.6 mmol) of the compound from Example 25 and 315 mg (2.1 mmol) of 2-

formyl-phenylboronic acid (J. Org. Chem. 57 (3), 1992, pages 1015-18) are dissolved

in 10 ml of THF, 55 mg (0.048 mmol) of Pd(P(C¢H;);), are added and the mixture is
boiled under reflux for 1 h. 2.2 ml of 2 M Na,CO; solution are added, the mixture is

boiled under reflux for 16 h, cooled to room temperature and concentrated and the
residue is chromatographed over silica gel (petroleum ether/ethyl acetate 4:6).

Yield: 434 mg (79%)

Melting point: 151°C

o = -6.3°(DMSO0, ¢ = 0.98)

MS (DCI): 345 (M*+1, 30%)

'H-NMR (D-DMSO, T™S): 10.1 (s, 1H); 829 (t, J = 7 Hz, 1H); 7.88 - 7,93 (m, 1H);

7.7-7.78 (m, 1H); 7.5 - 7.63 (m, 1H); 7.08 (d, ] =4 Hz, 1H); 6.67 (d, ] =4 Hz, 1H);

4.7 - 495 (m, 1H); 4.19 (t, T =9 Hz, 1H); 3.8 (dd, J=9 Hz, J = 6 Hz, 1H); 3.48 (¢,

J =6 Hz, 2H); 1.87 (s, 3H).

Example 41

(5S)-3-[54(2-Formyl-3-thienyl)-2-thiazolyl}-5-acetylaminomethyloxazolidin-5-one

CHO O
S NH
g

O

510 mg (1.6 mmol) of the compound from Example 25 and 320 mg (2.1 mmol) of 4-'
(2-formyI)thiopheneboronic acid are dissolved in 10 ml of THF, 55 mg (0.048 mmol)
of Pd(PPh,), are added and the mixture is boiled under reflux for 1 h. 2.2 ml of

This 18 the replacement sheet
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84 Exanple 125 _ —
(5R) 3- [ 4- car boxynet hyl - benzo[ b] - t hi ophenyl ] - 5- acet yl - ami nonet hyl - oxazol i di n
-2-one [err] 100 nmg (0.27 nmol) of the conpound from Exanple 21 are
dissolved in 4 nl of nmethanol and 2 m of THF, 2 m of triethylamne and 31
0y (0.027 mmwl) of [err] are added and.fhe nixture fs=bei-ted.under .ref | ux
for 48 h. It is —_—

2 M N3,CO; solution are added, the mixture is boiled under reflux for 16 h, cooled to
room temperature and filtered and the residue is washed with water, THF and ether and
dried. | | :
Yield: 270 mg (48%)

o’ = -4.3°(DMSO, ¢ = 1.0)

Melting point: >205°C with decomposition

MS (DCI): 351 (M*+1, 19%)

"H-NMR (D-DMSO, TMS): 9.95 (s, 1H); 8.34 (s, 1H); 8.28 (t, J =7 Hz, 1H); 8.17 (s,
1H); 7.30 (d, J = 4 Hz, 1H); 6.53 (d, J = 4 Hz, 1H); 4.7 - 495 (m, 1H); 4.15 (t, J =

9 Hz, 1H); 3.77 (dd, ] = 9 Hz, ] = 6 Hz, 1H); 3.48 (t, ] = 6 Hz, 2H); 1.85 (s, 3H).

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

48 Lings IEPIdrement shaet

02 FEB 199



concentrated and the residue is chromat ographed over —silica gel w

nmet hyl ene chl ori de/ met hanol

100/5) Melting point:
= 6.5 Hz,

(t, J
74(s
Hz, H)
-2H); 1.

1H);
3 9 (dd,

8 (s, 3H

Table 3:

1H);
7.36 (t

J

8.19

1‘]_
= 9.5

th
(100/0.5). Yield: 55 ng (58% Rf 0.36.(I;
[err] with deconposition "H-NVR [err]: [err]= 8.28
, J = 7.5 H, 1H) 8.02 (d, J = 7.5 Hz, 1H)
.5 Hz, 1H); 4.83-4.96 (mi=tHk:.4.30(t;~J = 9.
J:6Hz,61=H);388(s 3H); 34335 “(m
X
A—N O
NH _CH,
O

(
7
|_|21

@™ (DMSO)
=)
42 25 43 191 +5.3° (0.9)
/7 \ :
S
43 OHC 25 84 -} >170 with +7.2° (0.9)
: 7R\ decomposition
ll s
“ 44 72K 25 66 229 with -26° (1)
OHC s decomposition
45 Y 25 7 >230 with -
ases -
46 o M 25 47 20! with +18.8°(1)
s decomposition
H,C

This 15 i 18

Date:
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%" (DMSO)
(c=)

+2.8° (1.1

48 .
o ] R\ 40 211 with - +14.7° (1)
s s decomposition
HC
49 HC (o] 67 211 with +7.1°(0.7)
decomposition
7\
S
50 O,N 30 >270 +9.7° (1)
/ \
S
" 51 7 \ Ve 222 after +5.7°(1)
E S decomposition
1
{ 52 ) 49 241 +12.3° (0.9)
ci '
S
53 47 228 +6.2° (1.0)
!\
F
S

Ci

Date:
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[err] EX. A Prepared from Yiw
No. Exanpl e No. (% of theory) point [err

[err] 23 20 [err]\[err] 127 [err]
22 19 [err] 128* 23
20 1860 * Conpound No. 128 66as f orned as a— by-product of the
%" (DMSO)
=)
s4 25 ) 201 | 3222 09)
~ AN
s.
55 M 25 55 230 with +7.5° (1.0)
CH,0 s decomposition
I .
56 25 st 208 +10.1° (L.1)
7 \ - .
s
/
HCIx H,N
| 57 45 R 417 (1)

i/\ Eml
S

s8 ' ; s 2 64 217 487°(12)
-H,C—@"Q\
59 OHC 2% 86 155-163 with | -39.8° (L.1)
] S : decomposition
Z
60 7 S 26 s3 175 47.6° (0.9)
OHC-@—C/)\
6l o 7 s % 45 168 -44.5° 09)
2 Wate
H,C
62 CH,0C *% 59 209 with .55.2° (0.9)

decomposition

—
N\ _on

This is the replacement sheet
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= ‘.'.::":::'.':**_:;J_S_/;?:l.\ti ng

[err] 130

Table 9 Ex. [err] Prepared in Yi el a—====

No. - anal ogy to (% of theory) point Exanp
[err] * 129 - OH : 4 ' 36

- NH- CO- CH3 21 : 56 0, 1704196 :

S s |= 70 178 with
-0~ —

-47.3° (L.1) "

64 HCIX H,N 2 18 194 with
7 S decomposition
P .
p” S \ % P 140 2137 (0.7)
p . 21 57 188
g%
I S
67 CH, 2 * ® e (l
7~
I
~
ol
Y
XX s

This is the replacement sheet
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—.
g —
e T —

Het er oaryl - oxazol i di nones of f’m g ==

87 Patent Cains: 1.

(I') [err] in which [err] represents azido or hydroxyl, or represents.a
group of the fornmula [err], _
68
Prepared from | Yield Melting point | &, (DMSO)
Example No. | (% of O =)
theory) '
I 21 3 107 63.5° (1.0)
. CHO
ge
s
] CHO 21 63 116 -81.4° (0.7)
ge
S
CHO 21 a3 18 755 06)
ge
S
This is the replacement sheet
Date:
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[err] or [err], wherein [err]

i

having up to'8 carbon atons or a hydroxyl - protect

strai ght-chain or branched al kyl

cycl oal kyl

having up to 4 c

denot es straig[

t-chain or branched acyl

ve group, R3

denot es

\rbon atons or phenyl,
which is optionally substituted by.strai ght-chai n"or “branched—-at-kyt- havi ng
up to 4 carbon atons, [err] and [err] aaéaidentiCal or

di fferent and

having 3 to 6 carbon atons, rogen, phenyl or straight-chain
Ex. A Prepared from | Yield Melting point | 0, (DMSO)
No. _ Example No. | (% of O {c=)
theory)
7 (o) CH, 21 “ 21 74.4° (0.9)
g8
S
72 F 21 63 198 -63.5° (1.0)
]
73 2 47 109 £2.8° (0.8)

This is the replacement sheet
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or branched al kyl having up to 8 carbon atoms or an~afm no=ptetective group,

or [err] or [err] denotes a group of the fornula -CO R6, ‘wher ei n denot es
cycloal kyl having 3 to 6 carbon atons, straight-chain or _ B
70 IS A '
Ex A Prepared from | Yield Meiting point | o,™ (DMSO)
No. Example No. | (% of O (c=)
theory) -

NG/

m—

7 o 21 27 97 64.2° (0.7)
™

76 s 25 51 195 with 60° (0.7
s Z decomposition

7 / N 30 76 165 -0.9 (0.7)
\
AN

78 HC N 30 7 230 486 (06)
3 (A
“ (L3
o
79 7 N 30 98 210 -76.6 (0.6)
OHC ‘Q—-(s»\

80 N 3 - 81 205 -78.4° (0.6)
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branched al kyl having up to 8 carbon atons, phenyl orlhydrogéﬁr =

represents a 5-menbered aromatic heterocyclic radical which has up to 3
het eroatons fromthe series consisting of S, N and/or ‘0, is directly bonded
by a carbon atomand can additionally have a fused-on #x

ring, wherein the cyclic radicals are opgjonally substltuted in eac case
up to 3 tines in an identical or differemt manner by carboxyl, hal ogen,

|, trlfluoroneth |, nltro stra|oht chaln or branched

cyano, mercapto, for
al koxy, al kox

carbon atons -~f¥alght chaln or VRN W T i n -

F 2 60 226 with -46° (0.8)
O decomposition

F.C

2 4 25 with

85
decomposition
86 O 2 72 224 with =30.2° (0.8)
HCIX W ‘ A decomposition
s
A 87 2 g7 " | 218 with -29.8° (0.8)
decomposition .

This is the replacement sheet
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atons, which can in turn be substituted by hydroxyl, by straight-chain or
branched al koxy or acyl having up to 5 carbon atons “6+—by—a=group—ef—the
formula [err], wherein [err] and [err] are identicau or different and
denote hydrogen, straight-chain or branched al kyl having up to 4 carbon
atons or phenyl, or together with theiﬁitrogen atomforma 5- to 6-nenbered

saturated heterocyclic radical which optionally has @ further—hetero=atom
from the Prepared fiom | Yield | Melting poit | o (DMSO)
Example No. | (% of O (=)
teory) [
p) 178 244 with 40.1° (0.7)
decomposition |
21 68 70 with -76.3° (09)
decomposition
21 65 193 523° (0.7)
21 60 193 -57.4° (1.0)
1

This is the replacement sheet
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series consisting of N, S and/or Oand can in turn b
I ncl uding on a further 3‘

substi t ut ed,

nitrogen atom b

i LSV
J

straight-chain or

branched al kyl or acyl having up to 3 carbon atons, at d/or [err] 89
: o :
Ex A Prepared from | Yield - | Melting point | o, (DMSO)
No. ExampleNo. | (% of | (O e=)
theory) - '
73 OCH, 21 o 174 -57.7° (1.0)
0 |
s L}
93 24 8 193
g8
S
94 24 54 %4
ge
s “
I CHO
f
95 OHC ‘ y7) 67 211 46.2° (0.7)

his
I8 the replacement Shegt
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wherein [err] and [err] are identical or different a
abovenenti oned neaning of [err] and [err] and are idgenti cal
fromthese, and/or the cyclic radicals are optionalljly substituted by [err]
phenyl or by a 5- or 6-nmenbered saturated or unsaturjated heterocyclic
radi cal having up to 3 hetero atons fromthe series ng of S, N
and/or 0, which are in turn optlonally.iﬁbstltuted by a group o TOf TRE==
fornula [err] [err]

Ex. A Prepared from | Yield Melting point
No. Example No. | (% of [yo)
' theory)
96 2 n 220
H 97 CHO ) 2 75 214 with

H ‘ decomposition

8 o 3 ’ 2 9 235 with
od s \ - decomposition
S
99 - 24 47 100 with

O A\ decomposition
S .

CHO

This is the replacement sheet
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di fferent and denote hydrogen, straight-chain or branched M@
to 6 carbon atons or phenyl, [err] and [err] are identical or different and
have the abovenenti oned neaning of [err] and [err] and are identical to or
different fromthese, [err] and [err] ar:;si denti cal 6?'*‘"-15%—-—f:-f.ﬁ_£-:§._r1_t___ and have

t he abovenenti oned neani ng of R3 and are~t+dentical to or different from
this, : :

wherein a denotes the nunber 0, 1 or 2, [err] and [egv:]:ai-a_:_i dentical or

This is the replacement sheet



and/or in turn are optionally substituted up to tmﬁégs?ﬁfgﬁiiﬁggingL;gr
di fferent manner by carboxyl, hal ogen, cyano, nercapto, fornyl, e
trifluoronmethyl, nitro, phenyl, straight-chain or branched al koxy, '

al koxycar bonyl, alkylthio or acyl having in each case-up_to 6 carbon atons
or by straight-chain or branched al kyl b¥#ving up to 6 carbon atons, which
can in turn be substituted by hydroxyl, by straight-chain or branched

al koxy or acylm“'@go p to 5 carbon atonms or by a group of the fornula
[err], ¥ :

(5S)-3+(2-[5-(4-hydroxymethyl)phenyl]thiophenyl)-5-acetylamino-methyl-oxazolidin-2-
one '

0
| A
HO-H,C N "o
. S \—k/NHCOCHs

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

Yield: 69 mg (69%)

Melting point: 224°C after decomposition

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

'H-NMR {D-DMSO, TMS): 828 (t, J=7Hz, 1H); 7.55(d, J=9Hz, 2H); 73 (d,J -
=7 Hz, 2H); 728 (d, J = 5 Hz, 1H); 6.51 (d, =5 Hz, 1H); 5.19 ¢, J = 6 Hz, 1H);
4.78 - 492 (m, 1H); 447 (d, =6 Hz, 1H); 4.13 (t, I =9 Hz, 1H); 3.75 (dd, I =9 Hz,
J =6 Hz, 1H); 3.43 (¢, J = 6 Hz, 2H); 1.89 (s, 3H).

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

Example 101:
Table 4:
O
A—-N/lLO -
\——L»/NH CH,

Foiio o wi@ replacement sheet
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90 C L wherein [err] and [err]lf__h___a,ug__t_._he_ ,
abovenenti oned neaning of [err] and [err] and are identical to or—dif
fromthese, and/or the cyclic radicals are optionally substituted by a
radi cal of the fornmula [err] wherein

i S +
rerent

———————

77 . e L L

Yield Melting poixt
(% of theary) | (°O
102 HOH,C “4 52 190 with
' 7 \ _ decomposition
S

227 with
decomposition

This is the replacement sheet
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n denotes the nunber 0, 1 or 2, and salts and S-oxides thereof. 2.
Het er oaryl - oxazol i di nones according to Caim1, in which=feerl . represents

azido or hydroxyl, or represents-a group of the fornulaj[err], [err] or
[err], wherein R2 denotes straight-chain or branched acyl having up to 6
carbon atons or benzyl, R3 denotes straig@t-chain or branched al kyl having
Up_ t 0 3 car bon at OrTB, - o oo i, e s

Example 104

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

HOOC N 0

- 400 mg (1.16 mmol) of the compound from Example 44 are dissolved in 40 ml of
acetone and 5 ml of water, and 211 mg (1.76 mmol) of MgSO, and 190 mg
(1.2 mmol) of KMnO, are added. The mixture is stitred at room temperature ovemight,

. 5 ml of ethanol are added, the mixture is boiled under reflux for 10 min, 10 ml of
saturated NaHCO; solution are added and the brown precipitate is filtered off with
suction, rinsed with water and with ether and dried in vacuo at 50°C.

Yield: 114 mg (27%)

Melting point: 258°C with decomposition

'H-NMR (D-DMSO, TMS): 12.95 (br, 1H); 8.28 (t, J = 7 Hz, 1H); 7.95 (d, = 8 Hz,
2H); 7.72 (d, ] = 8 Hz, 2H); 7.5 (d, = 5 Hz, 1H); 6.58 (d, J =5 Hz, 1H); 4.7 - 4.95
(m, 1H); 4.17 (t, J = 9 Hz, 1H); 3.77 (dd, J=9Hz,J'=6Hz, 1H); 343 (t, J =6 Hz,
2H); 1.83 (s, 3H). |

Example 105

4-(Benzo[b]furan-2-yl)-5-amidomethyloxazolidin-2-one

This is the replacement sheet
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phenyl or tolyl, 91 [err] and [err] are identical or jdifferent and

denot e cycl opropyl, cyclopentyl, cycl ohexyl, hydrogen, phenyl or straight-
- chain or branched al kyl having up to 6 carbon atons, te{i—butoxytarbOnyI or
~benzyl oxycar bonyl , _ =i L ’

79

——

\__k

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

Yield: 19.0 g (quantitative)

NH,

'H-NMR (D¢-DMSO, TMS): 7.78 (d, J = 2 Hz, 1H); 7.50 (d, J = 8 Hz, 1H); 7.35 (dd,
J=8 Hz, J = 2Hz, 1H); 4.65-4.82 (m, 1H), 422 (t, T =9 Hz, 1H); 4.03 (dd, ] =9 Hz,
=5 Hz, 1H), 3.20 - 3.55 (bs, 2H), 2.70 - 2.95 (m, 2H).”

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

' t
s is the rep\acement shee
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or [err] or [err]-denotes a group of the fornmula [err], ml:ﬂ——\

denot es cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl or straight-chain
or branched al kyl having up to 6 carbon atons, phenyl or hydrogen, A
represents pyrrolyl, imdazolyl, furyl, thienyl, thiazolyl,.oxazolyl,

i sot hi azolyl, isoxazolyl or furazanyl bonded directly by a carbon atom.-of...
represents indolyl, Dbenzo[b]thienyl, ggaphtho[2,3-Db]thienyl

Rf mobile point
No. to example | [% of | point phase mixture | DMSO
sequence | theory] | [°C] (ratio) =)
| .
1 106 Ozm I1/V/$§ 94 217 -70.4°
s (1.0)
107 F A I1/V/é 80 290 A%
m— with | 0.72 (/1)
decom-
“ position
108 c“:m_ I1/V/é6 93 239 I -61.8°
s 0.19 (100/1) (1.0
l 109 m— 1/vie |40 |20 Jorvam
FXS -
110 m I/V/6 98 0.5 I (100/1)
cl s
111 Ngcm I/V/6 98 0.18 IT (2:1)
]
f 112 @_«n]\ 1/Vi6 |79 0.1 I (:1)
1 s
— A

This is the replacement sheet
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benzo[ b] t hi azol yl , benzo[b]i m dazol yl or benzo[b]furanyl. also _baonded
directly via a carbon atom of the 5-nenbered ring, wherlein the cyclic
radicals are optionally substituted in each case up to i3 tinmes in an

i dentical or different manner by carboxyl, fluorine, chlorine, brom ne,
i.odi ne, cyano, nercapto, trifluoronethy, fornyl, nitro..-strai.ght-chain.er
branched al koxy, al koxycarbonyl, al kyltThro or acyl having in each case up
to 4 carbon atons or by straight-chain or branched alkyl having up to 4
carbon at ons, Thei eompatinds distedr im Table o air¢ preparest) Bralogavslyd to ghen instrustjons  ofy

strai ght - chai r _branched. al koxy or acyl having up to 4 carbon atons or by
a group of th&xgmpPsal% meﬂ.

Table 6

‘A —NH-CO-CH,

o in
point DMSO example
r°Cl =)

198 1 -326°(12) | 107

114 | cn \ 40 218 -409°(1.0) | 108
|115 NC 217 111 -
T
S

116 109
-
_ - S
I 117 ' 110
-
cl S
118 N 63 112
=
S

This is the replacement & e‘gt
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formula [err], wherein [err] and [err] are identical or
denot e hydrogen, straight-chain or branched al kyl

92 atons.or phenyl,
82

[

havi

'di fferent and
up to 3 carbon

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

Examples 39 to 41:

Table7

L
A—N" 0
- L—_L—NH-—CO-CH:

Ex. A Prepared from | Yield Melting point
No. Example No. [% of theory] .| [°C]
119 HoOC 22 24 >275° with
‘ A deeompositio:_l
: ‘ ) |
120 _ 26 53 229° with
- i decomposition
Na
| \
S
121} A 23 4 240° with
] O s decomposition
OHC
122 23 43 261° with
I decomposition N
sheel

This is the rep\acement
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or together with the nitrogen atom form a norpholinyl, pyrrolidinyl,
pi perazinyl or piperidyl ring which are optionally substirtuted;inekuding

via the free N function, by nethyl, ethyl or acetyl, and/or the cyclic
radicals are optionally substituted by a group of the fornmula [err],
wherein [err] and [err] have the abovenentioned neani ng of [err] and [err]
and are identical to or different fromt/8se, and/or Dl

237° with
decomposition

227° with
decomposition

This is the replacement sheet
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the cyclic radicals are optionally substituted by (C2-CA4)- alkenylphenyl
phenyl, pyridyl or thienyl, which in turn are optionally ¢ FHEEF -
group of the formla [err] wherein a denotes the nunmber 0, 1 or 2, [err]
and [err] are identical or different and denote hydrogen, fstralght chain or
branched al kyl having up to 4 carbon atogg or phenyl, [enrl and [err] are

i dentical or different and have the aboverentioned nmeaning ez

Example 125 -
(5R)-3-[4—carboxymethyl-benzo[b]-thiophenyl]-S—acetyl-aminomethyl-oxazolidin-2—one

COOCH,

100 mg (0.27 mmol) of the compound from Example 21 are dissolved in 4 mi of

methanol and 2 ml of THF, 2 ml of triethylamine and 31 mg (0.027 mmol) of

Pd(PPh;),Cl; are added and the mixture is boiled under reflux for 48 h. It is

concentrated and the residue is chromatographed over silica gel with methylene
~ chloride/methanol (100/0.5).

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

'H-NMR (D,;-DMSO, TMS): & = 828 (t, J = 6.5 Hz, 1H); 8.19 (d, ] = 7.5 Hz, 1H);
8.02 (d, J =7.5 Hz, 1H); 7.4 (s, 1H); 7.36 (t, J = 7.5 Hz, 1H); 4.83-4.96 (m, 1H); 4.30
(t J=9.5 Hz, 1H); 3.9 (dd, J = 9.5 Hz, J = 6 Hz, 1H); 3.8 (s, 3H); 3.43-3.52 (m,
2H); 1.88 (s, 3H)

MSE: 348 (M, 100%)

This is. the replacement sheet
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—

of [err] and [err] and are identical to or different fromthese, [err] and
[err] are identical or different and have the abovenenti oned nmeani ng of -
[err] and are identical to or different fromthis, and/or in turn are
optionally substituted up to twice in an identical or 'different 93
manner by carboxyl, fluorine, chlori ne,_g_siorri ne, iodine, cy&no, nercapto,

The compounds listed in Table 8 are prepared analogously to the mstructlons of
Example 125:

Yield
(% of theory)

126 - 23 20 . 220°

127 | CH00C 22 19 166°

| | H

128* 23 20 186°
-
L ———-_—.—.__.—.__s
e e ]

* Compound No. 128 was formed as a by-product of the preparation of compound
No. 126.

m
CH,00C S
T
s

This is the reptacement sheet
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trifluoronethyl,

al koxycar bonyl ,

formula [err],

formyl, nitro,
al kylthio or acyl
or by straight-chain or branched al kyl
can in turn be optionally substituted by hydroxyl,
branched al koxy or acyl

phenyl , straight-chain or branched al koxy,

haV|ng in each case up=t0.4 carbon atons
havi ng up .to 4 carbon atons,

Hich—

by straight- chaln or
having up to 4 carbon atons or by a group of the

wherein [err] and [err] Ikyggve the aboveneﬂ%reﬂed neanlng of

[err] and [err] and are identical to or~drfferent fromthese, and/or-
Table
o
N .S
_ L s
Ex. R, Prepared in Yield Melting
No. analogy to (% of theory) | point
{ Example No. (°C/R)) *
129 | -OH 4 136 220°
130 | -NH-CO-CH, 21 56 0,170/196
|

1Nssmemwmmmm

sheet
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the cyclic radicals are optionally substituted by a radical of the formila
[err] wherein n denotes the nunber 0, 1 or 2, and salt’s and S-oxides

thereof. 3. Het er oar yl - oxazol i di nones according to ¢ ﬁ““ltumulmn "z
represents azido or hydroxyl, or represents a group of 't oL AERl! yio
87 e . .

[err] or [er]

e e s e e o S mah e

1. Heteroaryl-oxazolidinones of the general formula (I)
X
A—N" "0 @M
* R1
i_n which

R' represents azido or hydroxyl, or represents a group of the formula -OR?,
-0-SO,R? or -NRR?,

wherein

"R denotes straight-chain or branched acyl having up to 8 carbon

atoms or a hydroxyl-protective group,

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

or branched alkyl having up to 4 carbon atoms,

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

group,

or

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

This is the replacement sheet
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wherein [err] denotes straight-chain or branched acyl having up to 6 carbon
atons, [err] denotes nethyl, ethyl, phenyl or tolyl, [err] and [err] are

yirooen, pnenyt o ar o e o gaanenec 4 <yt UGG IRY il
atons, or —_— | | *

wherein

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

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

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

. carbon atoms or By straight-chain or branched alkyl having up to 6 carbon
atoms, which can in turn be substituted by hydroxyl, by straight-chain or
branched alkoxy or acyl having up to 5 carbon atoms or by a group of the
formula -NR'R?,

wherein

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

acyl having up to 3 carbon atoms,

and/or

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

This is the replacement sheet
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[err] or [err] denotes a group of the fornula [err], wherein [err]

denot es cycl opropyl, cyclopentyl, cycl ohexyl or straight- '
al kyl having up to 4 carbon atons, hydrogen or phenyl, A CJIVMMIIMIIME"!ﬂ"m, -
pyrrolyl, imdazolyl, furyl, thienyl, thé@zol yl, isothiazol*yl ¢ i soxazos yl+
furazanyl or oxazolyl bonded directly vig—a carbon atom or represents

i ndol yl , benzo[ b]thienyl, benzo[b]im dazolyl, benzo[b]furanyl or

benzo[ b] t hi azol yl IWH?&%Pse bonded directly via a carbon atom of the
5-menbered ring, wherein the cyclic radicals are optionally substituted in

R” and R¥ are identical or different and have the abovementioned meaning of

R7 and R® and are identical to or different from these,

and/or _ _

the cyclic radicals are optionally substituted by (C.,-C,)-alkenylphenyl, phenyl
or by a 5- or 6-membered saturated or unsaturated heterocyclic radical having
up to 3 hetero atoms from the series consisting of S, N and/or O, which are in
turn optionally substituted by a group of the formula -CO-NRR', -NR"'R"?,
-NR"-S$(0),-R", R"R!¥N-S0,- or R"-§(0),-,

‘wherein
a denotes the number 0, 1 or 2,

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

atoms or phenyl,

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

of R7 and R® and are identical to or different from these,

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

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

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

_NRBR!Y :
group of the formula -NR™R™, This is the replacement sheet
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each case up to twice in an identical or different manner myl—\
fluorine, chlorine, bromne, iodine, cyano, fornyl, triflu ro .-’
strai ght-chain or branched al koxy, al koxycarbonyl or acyl ngﬂ !w H ;
case up to 4 carbon atons or by strai ght chain or branched a !

to 4 carbon atons, which can in turn be——gptlonal |y substi tuted- -b-y--—-hy.dl’QX)L_,___-
by straight-chain or branched al koxy or acyl having up to 4 carbon atons or.

‘by a group of the f“%é;(yllna [err],

R and R" have the abovementioned meaning of R? and R® and are identical

to or different from these,
and/or

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

O

(CH,), \

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

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

wherein

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

benzyl,

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

phenyl or tolyl, L '
This is the replacement sheet
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wherein [err] and [err] are identical or different and denotp hydrogen or

met hyl, or together with the nitrogen atomforma nor

pyrrolidinyl, piperazinyl or piperidyl ring, which are opt i ondll ﬂ Ig!lﬂgul
substituted, including via the free N fumation, by nethyl, IH " I |I"|II|
and/or are optlonally substituted by a group of the forrrula [err] whereln

R* and R’ are identical or different and
denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-
chain or branched alkyl having up to 6 carbon atoms, tert-butoxycarbonyl

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

RS denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or
sti‘aight-chain or branched alkyl having up to 6 carbon atoms,

phenyl or hydrogen,

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

wherein

R’ and R® are identical or ditferent and

denote hydrogen; straight-chain or branched alkyl having up to 3 carbon
This is the replacement sheet
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[err] and [err] have the abovenentioned neaning of [err] a
identical to or different fromthese, and/or the cyclic ra

optional Iy substituted by 2-phenylvinyl, phenyl, pyridyl . !iliﬂ; ' ﬂmjm’
are in turn optionally substituted by a g§2oup of t he forrrul

wherein [err] and [err] are identical or different and denote hydrogen *or
methyl, [err] and [err] égﬁslogcf,ﬂgdyqal or different and have the
‘abovenent i oned nmeani ng of ?

or together with the nitrogen atom form a morpholinyl, pyrrolidinyl,

piperazinyl or piperidyl ring which are optionally substituted, including

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

and/or the cyclic radicals are optionally substituted by a group of the formula
-NRR®,

wherein

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

- to or different from these,

" and/or
the cyclic radicals are optionally substituted by (C,-C,)-alkenylphenyl, phenyl,
. pyridyl or thienyl, which in turn are optionally substituted by a group of the
formula -CO-NR’R", -NR"'"R"?, -NR"*-S0,-R", R*R'N-S0,- or R"’-S(0),-,

wherein
a denotes the number 0, 1 or 2,

R’ R'%, R, R¥ and R'® are identical or different and
denote hydrogen, straight-chain or branched alkyl having up to 4 carbon

atoms or phenyl,

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

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

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

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

and/or in turn are optionally substituted up to twice in an identical or different
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[err] and [err] and are identical to or different f_romtheﬁﬂ /
turn optionally substituted up to twice in an identical or ml 4 “
ormgl, L M $ *

by carboxyl, fluorine, chlorine, brom ne, iodine, cyano,
trifluoromethyl, nitro, phenyl, straight-93hain or branched al koxy,
al koxycarbonyl or acyl having in each case up to 4 carbon atons or by

i ght-chain or 96 ] . . . g '
strai gh manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, mercapto,

trifluoromethyl, formyl, nitro, phenyl, straight-chain or branched alkoxy,
alkoxycarbonyl, alkylthio or acyl having in each case up to 4 carbon atoms or
by straight-chain or branched alkyl having up to 4 carbon atoms, which can in
turn be optionally substituted by hydroxyl, by straight-chain or branched alkoxy
or acyl having up to 4 carbon atoms or by a group of the formula -NR'"R?,

wherein

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

to or different from these,
and/or

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

"0

(CH,), \

wherein
n denotes the number 0, 1 or 2,
and salts and S-oxides thereof.
3. Heteroaryl-oxazolidinones according to Claim 1, in which
R' represents azido or hydroxyl, or represents a group of the formula -OR?,

-OSO,R? or -NR*R?,
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branched al kyl having up to 4 carbon atons, which can in turn be optionally
substituted by hydroxyl, by straight-chain or branched al koxy or acyl

having up to 4 carbon atons or by a group of the formula [err]ulllmaumu“ Imn““l
[err] and [err] have the abovenentioned neaning of [err] and |

identical to or different fromthese, af or the cyclic radical¢ afe *

optionally substituted by a radical of the formula [err]

wherein
R? denotes straight-chain or branched acyl having up to 6 carbon atoms,
R® denotes methyl, ethyl, phenyl or tolyl,

R* and R’ are identical or different and
denote cyclopropyl, cyclopentyl, cyclohexyl, hydrogen, phenyl or straight-

chain or branched alkyl having up to 5 carbon atoms,
or
R* or R® denotes a group of the formula -CO-R,

wherein

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

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

" to 4 carbon atoms, which can in turn be optionally substituted by hydroxyl,
by straight-chain or branched alkoxy or acyl having up to 4 carbon atoms

or by a group of the formula -NR'R?, :
Fins » wie replacement sheet
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wherein n denotes the nunber 0, 1 or 2, and salts and S-OX|des t he
Use of the heteroaryl -oxazol i di nones accordl ng to Ca

B g SR

—T

______._—»-—-d---—a—‘——" —

wherein
R’ and R® are identical or different and denote hydrogen or methyl,

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

function, by methyl, ethyl or acetyl,

and/or

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

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

or different from these,
and/or

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

wherein
R® and R' are identical or different and denote hydrogen or methyl,

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

R’ and R? and are |dentlcal to or dlfferent from these,

and/or are in turn optionally substituted up to twice in an identical or different
manner by carboxyl, fluorine, chlorine, bromine, iodine, cyano, formyl,'
trifluoromethyl, nitro, phenyl, straight-chain or branched alkoxy, alkoxycarbonyl

or. acyl havmg in each case up to 4 carbon atoms or by straight-chain or
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M

=

branched alkyl h.aving up to 4. carbon atoms, which can in turn be optionally
substituted by hydroxyl, by straight-chain or branched alkoxy or acyl having up
to 4 carbon atoms or by a group of the formula -NR"¥R",

wherein

R'8 and R" have the abovementioned meaning of R’ and R® and are identical to

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

O

(CH,), N

wherein
n denotes the number 0, 1 or 2,
and salts and S-oxides thereof.

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

preparation of medicaments.

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