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"The present i.nvention relates to novel heteroaryl -OX.Q@MWQ Eﬂes SG '
Rprocesses for their preparatlon and to theirn usefas drugs, especially

anti bacteri al QEs/ §§,/{,3, 4p5' B DbirigtioRQ pagl.... FRo ?&Qeq:;’"

© 090, EP 312 000 n0T s 35, a1 o
have disclosed N aryl oxazol i di nones wit H kan ant i g&ﬁgﬁg(l )?I gé@épegt%@aged """"
3-(Ni trogen- subst | tut ed) - phenyl 5 bet a- am donet h E’r?'esmé‘raﬂed """"

TAPTLY R, ags di none der i|idiAbstast wi: tPIﬂQQQh -ahtolraged ‘

action on rmnoam ne oxi dase havelO been publis

~ 657 440 and oxazolidi none derivatives acting as adhesi on recept or
antagoni st s hqKe prefat ﬁﬂ@éﬂtﬂiﬁ%lh&s%@ iRl RéRrodryRofhzslidiRffes] 86 protesiesd
with an antibacterial action have al so been descfibed in our patent

appl i cations fm tbelt meparationeosl totheirwsessadmugs, espacially as antibacterial drugs.

The publications US 5 254 577, US 4 705 799, EP 311 090, EP 312 000 and
5 C.H. Park et al, J. Med. Chem. 35, 1156 (1992), have disclosed N-
aryloxazolidinones with an antibacterial action. 3-(Nitrogen-substituted)-
phenyl- 5-beta-amidomethyloxazolidin-2- ones are also known from EP 609 905
Al. '
{ _
Oxazolidi;mne derivatives with an inhibitory action on monoamine oxidase have
10 been published in EP 609 441 and EP 657 440 and oxazolidinone derivatives
acting as adhesion receptor antagonists have been published in EP 645 376.

Oxazolidinone derivatives with an antibacterial action have also been described

in our patent applications EP 694 543, EP 693 491, EP 694 544 and
EP 697 412.

15  The present invention relates to novel heteroaryl-oxazolidinones of the general

formula (I):
0
A
AN 0
\_—~NH-R!
in which

R"  isa radical of the formula D-R?, -CO-R? or -CO-NR'R’,

s wherein
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The present invention relates to . novel. _ _
-oxazolidi nones of the general formula (1): [err] in which R

mula D-Rlerr], -CORerr] or —-CONRerr]Rerr],
I's the CJerr] or SQerzr] group,

D is the CO, or SO, group,

R?  isphenyl or linear or branched alkyl haﬁing up to 7 carbon atoms,

R is tfiﬂuor'omethyl or linear or branched alkyl having up to 6
carbon atoms which is substituted by halogen or trifluoromethyl, and

R* and RS are identical or different and are hydrogen, pheny! or linear or
branched alkyl having up to 5 carbon atoms, and

is a 6-membered aromatic heterocycle having at least one nitrogen atom
and directly bonded via a carbon atom, or a 6-membered bicyclic or
tricyclic aromatic radical having at least one nitrogen-containing ring
and directly bonded via a carbon atom, or

p-carbolin-3-yl or indolizinyl directly bonded via the 6-membered ring,
or | '

a 5-membered aromatic heteroéycle having up to 3 heteroatoms from the
group S, N and/or O and directly bonded via a carbon atom, which
heterocycle can additionally have a fused benzene or naphthyl ring, all

-the rings optionally being substituted in each case by up to 3 identical or

different substituents selected from carboxyl, halogen, Cyano, mercapto,
formyl, trifluoromethyl, nitro, linear or branched alkoxy, alkoxycarbonyl,
alkylthio or acyl, each of which has up to 6 carbon atoms, and linear or
branched alkyl having up to 6 carbon atoms, which in turn can be
substituted by hydroxyl, by linear or branched alkoxy or acyl, each of
which has up to 5 carbon atoms, or by a group of the formula -NR°R’,

wherein

R® and R’ are identical or different and are hydrogen, cycioé,lkyl having
3 to 6 carbon atoms, linear or branched alkyl having up to 5 carbon
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R2 i s phenyl or linear or branched alkyl having up to 7 carbon atons, [
Rl err] Is trifluoronmethyl or |inear or branched al kyl having up to 6
carbon at ons [ [ ubstituted by hal ogen or trifluoronethyl, and 5

Rl err] and R[errl are identical or different and are hydrogen, phenyl or

l.i near or branched al kyl having up to 5 cadbon atons, and A s a '

6- membered aromatic heterocycle having at |east one nitrogen atomand
directly bonded viatomsgar phenyli om or a 6-nenbered bicyclic or tricyclic

aromati c radical hayin t |easl one nitrogen-containing ring 10 and
directly bonded vi “amg%&‘SBHﬁﬁlﬂTﬁnﬁ‘P%rag‘?%i?%Pi 7oL 1m8W%F_FFd’o$ﬁt'mﬁ94
directly bonded vi ReteR6cyieroptionally havihglincther HERSt6Fh RORTME group N, S
het erocycl e having up to 3 heteroatons fromthe . ;

and/or O, which heterocycle in turn can optionally be substituted, also

5 on another nitrogen atom, by linear or branched alkyl or acyl, each of
which has up to 3 carbon atoms,

and/or
the rings are optionally substituted by a group of the formula -NR¥R?,

wherein

10 R® and R” are identical or different, are as defined above for R® and
R’ and are identical thereto or different therefrom,

and/or

the rings are optionally substituted by (C,-Cy)-alkenylphenyl, phenyl or

a 5- or 6-membered saturated or unsaturated heterocycle having up to 3
15 heteroatoms from the group S, N and/or O, which substituents in turn

are optionally substituted by a group of the formula -CO-N®R®,

-NRMRN, -NR"2-§(0),-R"”, R“‘R”N-SOZ- or R“’-S(O)a-,
wherein

a is the number 0, 1 or 2,

20 R®, R’, R, R" and R" are identical or different and are hydrogen,
linear or branched alkyl having up to 6 carbon atoms or phenyl,

R' and R" are identical or different, are as defined above for R and R’
and are identical thereto or different therefrom, and
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group S, N and/or Oand directly bonded via a carbon atom which 15
het erocycl e can additionally have a fused benzene or naphthyl ring, all the

ri ngs optionahw substituted in each case by up to 3 identical or
different subsittuents selected from carboxyl, halogen, cyano, nercapto,

fornmyl, trifluoromethyl, nitro, |inear or- #ranched al koxy, al koxycarbonyl,
al kyl thio or acyl, each of which has up to 6 carbon atons, and |inear or 20
branched al kyl havRiyand R decidenticaladodifferedd and iave tliwear orrbragched alkyl

Wi oh has up 1o 5 BAVGHREIASATE Soms G Db Mhifb I rignaly sebsituted by
o) e R PR il Sttty 7 o1 a0
branched al kyl having up to 5 carbon
and/or in turn are optionally substituted by up to 2 identical or different
5 substituents selected from carboxyl, halogen, cyano, mercapto, formyl,
trifluoromethyl, nitro, phenyl, linear or branched alkoxy, alkoxycarbonyl,
alkylthio or acyl, each of which has up t0 6 carbon atoms, and linear or
branched alkyl having up to 6 carbon atoms, which in turn can be
substituted by hydroxyl, by linear or branched alkoxy or acyl, each of
10 which has up to S carbon atoms, or by a group of the formula -NR'R!8,

wherein

"R" and R® are as defined above for R® and R’ and are identical thereto

or different therefrom,
and/or
15 the rings are optionally substituted by a radical of the formula

o) o
(CH,), |

wherein

n is the number 0, 1 or 2,

and their salts.

The compounds according to the invention can exist in stereoisomeric forms
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-3- atons or phenyl, or, together with the nitrogen atom forma 5- or
6- menber ed saturated heterocycle optionally having another heteroatom from

‘t he group N’L§|ﬁm{5ﬂiq whi ch heterocycle in turn can optionally be
substituted, arso on another nitrogen atom by linear or branched

al kyl or acyl, each of which has up to 3 6arbon atons, and/or the rings are
‘optionally substltuted by a group of the formula - NR[err]R[err]

which either behave as image and mirror image (enantiomers) or do not behave
as image and mirror image (diastereoisomers). The invention relates both to
the enantiomers or diastereoisomers and to their respective mixtures. The

racemic forms and the diastereoisomers can be resolved in a known manner
5  into the stereoisomerically pure components.

Biocompatible salts of the novel heteroaryl-oxazolidinones can be salts of the
substances according to the invention with mineral acids, carboxylic acids or
sulphonic acids. Examples of particularly preferred salts are those with
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, methane-

100 sulphonic 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 which may be mentioned are those with conventional bases, for example
alkali metal salts (e.g. sodium or potassium salts), alkaline earth metal salts (e.g.
15  calcium or magnesium salts) or ammonium salts derived from ammonia or from
organic amines such as, for example, diethylamine, triethylamine,
ethyldiisopropylamine, procaine, dibenzylamine, N-methylmorpholine,
dihydroabietylamine, 1-ephenamine or methyl-piperidine.

Within the framework of the inventidn, the heterocycle in the substituent A, in

20  the case of direct bonding to the oxazolidinone skeleton, can on the one hand
be a 5-membered aromatic ring which can contain up to 3 oxygen, sulphur
and/or nitrogen atoms as heteroatoms and can additionally have a fused
benzene or naphthyl ring. Examples which may be mentioned are pyrrolyl,
imidazolyl, furyl, thienyl, thiazolyl, oxazolyl, isothiazolyl, isoxazolyl, furazanyl,

25 indolyl, benzo[b]thienyl, naphtho[2,3-b]jthienyl, benzo[b]thiazolyl,
benzo[b]furanyl or benzo[bjimidazolyl. Pyrrolyl, imidazolyl, furyl, thienyl,
isothiazolyl, thiazolyl, isoxazolyl, furazanyl, oxazolyl, benzo[b]thienyl,
benzo[blimidazolyl and benzo[b]thiazolyl are preferred.

-
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wherein 10 R errl. and Rlerr] are identical or different, are as
defined above for Rlerr]:and Rlerr] and are identical thereto.or different

therefrom an l ings are optionally substituted by

(derr]- qerr%l&‘;%gphenyl phenyl or a 5- or 6-nenbered saturated or
unsat urated heterocycle having up to 3 15 6- het eroatons fromthe
group S, N and/or O, which substituents in turn are optionally substituted

by a group of Witleinftherframewatk of ther inwgrtion, theNi§tevocy&lecinrthe substituent A, in

i IR TR ARG AL G B AR () i

Rierr] and K gefidraflyCalssle¥ 'aC 8l mRmbtréd eJrSHfatﬁnﬁet%i‘@cﬁYéj "Wk at least one

nitrogen atom and directly bonded via a carbon atom, or a 6-membered

5  bicyclic or tricyclic aromatic radical having at least one nitrogen-contain.ing

ring and directly bonded via a carbon atom, or B-carbolin-3-yl or indolizinyl

directly bonded via the 6-membered ring. Exarhples which may be mentioned

are cinnolinyl, pteridinyl, phenanthridinyl, acridinyl, phenanthrolinyl,

quinazolinyl, quinoxalinyl, naphthyridinyl, phthalazinyl, quinolyl, isoquinolyl,

10  4H-quinolizinyl, phenazinyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,

indolizinyl, B-carbolin-3-yl and indolizinyl directly bonded via the 6-membered
ring.

In the broader definition of substituents, the heterocycle can also be a 5- or 6-

. membered saturated or unsaturated ring which can contain up to 3 oxygen,

15  sulphur and/or nitrogen atoms as heteroatoms. Thienyl, furyl, pyrrolyl,
‘pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl,

imidazolyl, pyrrolidinyl, piperidinyl or piperazinyl may be mentioned as
preferred.

These also include 5- or 6-membered saturated heterocycles bonded via N,

20  which can also contain up to 2 oxygen, sulphur and/or nitrogen atoms as
heteroatoms, examples being piperidyl, morpholinyl, piperazinyl or pyrrolidinyl.
Piperidyl and pyrrolidinyl are particularly preferred.

_ Within the framework of the definition indicated above, hydrole—protecting
group is generally a protecting group selected from the following: trimethylsilyl,

25  triisopropylsilyl, tert-butyl-dimethylsilyl, benzyl, benzyloxycarbonyl, 2-
nitrobenzyl, 4-nitrobenzyl, tert-butokycarbonyl, allyloxycarbonyl, 4--
methoxybenzyl, . 4-methoxybenzyloxycarbonyl, tetrahydropyranyl, formyl,
acetyl, trichloroacetyl, 2,2,2-trichloroethoxycarbonyl, inethoxyethbxymethyl,
[2-(trimethylsilyl)ethoxy]methyl, benzoyl, &memylbenmylw
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| i near or branched al kyl having up to 6 carbon atons or phenyl, R err] and
Rlerr] are identical or different, are as defined above for R err] and

Rlerr] and ar&wal thereto or different therefrom and -4 - Rerr]

and Rlerr] are identical or different and are linear or branched al kyl

having up to 4 carbon atoms or phenyl whi-ch-is optionally substituted by
| i near or branched al kyl having up to 4 carbon atons, and/or in turn are
optional |y sufla¢iobeheoylpy 4+phloroBenzbybt ioral 4anethokiyberemiyl.5  Acetyl, tert-

substituents sel egted fr. car boxyl,, hal ogen, cyanqQ, nercapto, fornyl,
utyﬁﬁme ylsﬁ)T or tetrai(l}j/dropyran e1s prefzrreg. P i

Within the framework of the invention, amino-protecting groups are the
conventional amino-protecting groups used in peptide chemistry.

5  These preferably include benzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl,
4-methoxybenzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl, tert-
butoxycarbonyl, allyloxycarbonyl, phthaloyl, 2,2,2-trichloroethoxycarbonyl, 9-
fluorenyl-methoxycarbonyl, formyl, acetyl, 2-chloroacetyl, 2,2,2-trifluoroacetyl,
2,2,2-trichloroacetyl, benzoyl, . 4-chlorobenzoyl, 4-bromobenzoyl, 4-

10  nitrobenzoyl, phthalimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl,
2,4-dinitrobenzyl, 4-nitrophenyl, 4-methoxyphenyl or triphenylmethyl.
Preferred compounds of the general formula (I) are those in which
R!  isaradical of the formula D-R?% -CO-R3 or -CO-NR*R5,

wherein
15 D  isthe CO, or SO, group,

R?  isphenyl or linear or branched alkyl having up to 5 carbon atoms,

R} s trifluoromethyl or linear or branched alkyl having up to 5

carbon atoms which is substituted by fluorine, chlorine, bromine or
trifluoromethyl, and

20 R* and R’ are identical or different and are hydrogen, phenyl or linear or
- branched alkyl having up to 4 carbon atoms, and

A is cinnolinyl, pteridinyl, acridinyl, quinazolinyl, quinoxalinyl,
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trifluoronethyl, nitro, phenyl, linear or branched al koxy, al koxycarbonyl,
‘alkylthio or acyl, each .of which has up to 6 carbon atons, and |inear or

branched al k%k_%g_g_i_m up to 6 carbon atons, which in turn can be
substituted By hydroxyl, by linear or branched al koxy or acyl, each of 10

whi ch has up to 5 car bon atons, or by a-g8eup of the fornmula
-NR[err]R[err], wherein Rlerr] and Rlerr] are as defined above for R err]
and Rlerr] and ar naphbhyridimyl, phehalazingl, quihdiyleisoquireolgl, rpyridydn gyraziriy,
Lhe [1ngs are ot onialhyl of pyridazinyl binded 912 & carbon atom, of - & L€'
pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, oxazolyl, isothiazolyl,
, isoxazolyl or furazanyl directly bonded via a carbon atom, or indolyl,
5 benzo[b]thienyl, naphtho[2,3-blthienyl, benzo[b]thiazolyl, benzo[b]-
imidazolyl or benzo[b]furanyl also directly bonded via a carbon atom of
the 5-membered ring, which substituents are optionally substituted by up
to 3 identical or different substituents selected from fluorine, chlorine,
bromine, linear or branched alkyl, acyl or alkoxy, each of which has up
10 to 5 carbon atoms, phenyl, pyrimidyl, pyridazinyl and pyridyl, which in
- turn can be substituted by linear or branched alkyl, alkoxy or acyl, each

of which has up to 5 carbon atoms, or by a group of the formula
-NR®R’,

wherein
15 RS and R’ are identical or different and are hydrogen, phenyl,
| cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or linear or branched

alkyl having up to 4 carbon atoms,

and their salts.

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

R!  is aradical of the formula D-R?, -CO-R3 or -CO-NR*R3,
wherein
D is the‘C02 or SO, group,
R?  is phenyl or linear or branchgd alkyl having up to 4 carbon atoms,

_—_
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n I's the nunber 0, 1 or 2, and their salts. The conpounds according to

tche invention can exist in stereoisoneric forms -5- which either behave
as image and fer ge (enantionmers) or do not behave as inmge and
mrror imge 95las¥ere0|soners) The invention relates both to the

enantioners or diastereoisoners and to t hePr- respective m xtures. The
racemic fornms and the di astereoi sonmers can be resolved in a known manner 5
into the stereoi soRericas txifiporametdiyborelinear or branched alkyl having up to 3

carbon atoms which is substituted by fluorine, chlorine, bromine or
trifuoromethyl, and

R* and R? are identical or different and are hydrogen, phenyl or linear or
5 branched alkyl having up to 3 carbon atoms, and

A is thienyl, pyridyl or quinolyl, each of which is optionally substituted by

up to 2 identical or different substituents selected from chlorine,

bromine, linear or branched alkyl or alkoxy, each of which has up to 5

carbon atoms, phenyl, pyridazinyl, pyrimidyl and pyridyl, which in turn

10 can be substituted by linear or branched alkyl, alkoxy or acyl, each of
which has up to 5 carbon atoms, or by a group of the formula -NR®R’,

wherein

Ré and R’ are identical or different and are hydrogen, phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or linear or branched
15 alkyl having up to 3 carbon atoms,

and their salts.

Other particularly preferred compounds according to the invention of the
general formula (I) are those in which

R!  is aradical of the formula D-R?,
20 wherein
D is the SO, group aﬁd
R?  isdefined as indicatéd above.

___'___—————/'—""—_

Has Been Reﬁaced

TR



ey
[

Bi oconpati ble salts of the novel heteroaryl-oxazolidinones can be salts of
t he substances according to the invention with m neral acids, carboxylic
aci ds or sul pkoAi3] s8§ds. Exanples of particularly preferred salts are
those with hydrochloric acid, hydrobrom c,acid, sul phuric acid, phosphoric
aci d, nethane- 10 sul phoni ¢ aci d, ethanH%Ulphonic aci d, tol uenesul phonic
aci d, benzenesul phonic acid, naphthal enedi sul phonj,c acid, acetic acid
propi oni ¢ aciQther spartisulaelys prefesred  compeunds aceerding dpqther inventiona of the

mal ei ¢ acid | Cirdl. whi may be nentioned are those with
conventi onal %3@@@#@Pﬁegi%$@éﬁ%kwir¢& al salts (e.g. sodium or
potassiumsalts), alkaline earth netal salts (e.g. 15 cal ci um or
magnesi um salts) or a nium salts derived fromanmonia or from organic

am nes such 3%, fdp adedissl of the favmulad ™R’ tri et hyl ani ne,
et hyl di i sopropyl am ne, procaine, dibenzylam ne, N-nethyl norpholine,
wherein
5 D is the CO, group and

R?  is defined as indicated above.

‘Other particularly preferred compounds according to the invention' of the
general formula (I) are those in which

R! is a radical of the formula CO-R3,
10 wherein
R3  isdefined as indicated above.

Other particularly preferred compounds according to the invention of the
general formula (I) are those in which

R! s a radical of the formula CO-NR'R’,

15 wherein
R* and R’ are defined as indicated above.

Other particularly preferred compounds of the general formula (I) are those in
which
_—
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di hydr oabi et yl am ne, 1-ephenani ne or mnethyl-piperidine. Wthin the ,
f.ramewor k of the invention, the heterocycle in the substituent A 1in 20

the case of dLeecB]1ERSdi ng to the -oxazolidi none skel eton, can on the one
hand be a 5-nenbered aromatic ring which can contain up to 3 oxygen,

sul phur and/or nitrogen atons as het er oat dds and can additionally have a
fused benzene or naphthyl rin npl es which may be nentioned are
pyrrolyl, ini@8azoligth lqnmwhlcgmmtlo nally beosupstitided, 28 indicated gbovez ol y! |
i soxazol yl , furazanyl 25 i ndol yl, benzo[b]thienyl,

napht ho[ 2, 3-b] t hi enyl , benzo[b]thlazolyl benzo[b]furanyl or

benzo[ b] i m da@thgt paﬂﬁcluﬂarl)ypreﬁmdiemip,dundﬁ ofyhe gémérahformula ¢Iareabose in
thiazolyl, iso a olyl, furazanyl, oxazolyl, benzo[Db]thienyl,
benzo[ b] i m da and benzo[ b] t hi azolyl are preferred.

A is quinolyl which can optionally be substituted as indicated above.

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

A is pyridyl which can optionally be substituted as indicated above.
Examples of these compounds which are very particularly preferred are those in
which the pyridyl is substituted by pyrimidyl or pyridyl, each of which in turn

10 can be substituted by linear or branched alkyl or alkoxy, each of which has up
to 5 carbon atoms.

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

compounds of the gén'eral formula (II):

o)
A )k
~N o)
N\ NH,

()

15  in which
A s as defined above,

are reacted with compounds of the general formula (I1I):
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- 6- Wthin the framework of the invention, .the heterocycle in the
,substituent A in the case of direct bonding to the oxazolidi none skel eton,

can on the owgeneral |y atso be a 6-nenbered aromatic heterocycle
having at |[east oné nitrogen atomand directly bonded via a carbon atom or

a 6-nenbered 5 bicyclic or tricyclic arBratic radical having at |east one
"nitrogen-containing ring and directly bonded via a carbon atom or

[err]-carbolin-3-yl or indolizinyl di rectIBz -Eonded via the 6-nedBred ring.
Exanpl es which may be nmentioned are cinnolinyl, pteridinyl,

phenant hri di nyl, acridinyl, phenanthrolinyl, quinazolinyl, qui noxal i nyl,
napht hyri di nyh wigighhal azi nyl, quinolyl, isoquinolyl,

R!  is as defined above

and

5 E is halogen or linear or branched alkylthio, alkoxy or
hydroxyalkoxycarbonyl, each of which has up to 5 carbon atoms,

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

The process according to the invention can be exemplified by the following

equation:
o)
— /lk + CI-CO-CHy-Cl
\
N

L,

— o-&i },
L&’NY\

o

10  Suitable solvents, depending on the individual process steps, are the
conventional solvents which are not affected by the reaction conditions. These
preferably include alcohols such as mcthahol, ethanol, propanol or isopropanol,.
ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran,
glycol dimethyl ether or tert-butyl methyl ether, ketones such as acetone or

- 15 butanone, amidessuch as dimethylformamide or hexamethylphosphorotriamide,

—_—
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10 4H qui nol i zi nyl , phenazinyl, pyridyl, pyrazinyl, pyrimdinyl,
pyridazinyl, indolizinyl, [err]- carbolln 3 yl and’ |ndoI|Z|nyI dlrectly
bonded via thge Bgm38red ring. In the broader definition of substituents,
t he heterocycle can also be a 5- or 6- nenbered saturated or unsaturated
ring which can contain up to 3 oxygen, 1513 -sul phur and/or nitrogen atons
as heteroatons Thienyl, furyl, pyrrolyl, pyrazolyl, pyridyl, pyrimdyl,
pyrazinyl, pyhydregarhans mhaas)hgzxane@m@m dichiatebetzdne, pylenel orlitoluene,

d al
Mnerude 5 or SERBSLARRRS A ot Suiil, s peaed belenstnhyFosasBonamaly,
can al so cont g metliyléwe ehlo¥idesBhlogsfopiér @?Héﬁtet%&ﬂ&%’é‘ I}% 'iﬁ? Picoline or

het er oat ons, exanp| es _bein |per|dyl, mor phol i nyl, pl pe
pyrrolidinyl . N-mncl}hylplpendlgep Mixtures of said solvents can also be used.

5  Suitable bases, depending on the individual process steps, are the conventional
inorganic or organic bases. These preferably include alkali metal hydroxides
such as, for example, sodium or potassium hydroxide, alkali metal carbonates
such as sodium or potassium carbonate, alkali metal alcoholates such as, for
example, sodium or potassium methylate or sodium or potassium ethylate,

10 organic amines such as ethyldiisopropylamine, triethylamine, picoline, pyridines
or N-methylpiperidine, amides such as sodium amide or lithium
diisopropylamide, lithium N-silylalkylamides such as, for example, lithium N-
(bis)triphenylsilylamide, or lithium alkyls such as n-butyllithium.

The base is used in an amount of 1 mol to 10 mol, preferably of 1 mol to 3
15 mol, based on 1 mol of the compounds of the general formula (I11).

The reaction is generally carried out at normal, elevated or reduced pressure
(e.g 0.5 to 5 bar). ‘It is generally carried out at normal pressure.

The compounds of the general formula (III) are known or can be prepared by
conventional methods.

20  Some of the compounds of the general formula (II) are novel and they can be
' prepared by converting

compounds of the general formula (IV):

—_—
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Pi peridyl and pyrrolidinyl are particularly preferred.- Wthin the franmework
of the definition indicated above, hydroxyl-protecting group is generally a
protecting gq&g@riﬁgssted fromthe following: trinethylsilyl, 25
triisopropyl stTyl, tert-butyl-dinethylsilyl, benzyl, benzyl oxycarbonyl, 2-
ni trobenzyl, 4-nitrobenzyl, tert-butoxyddrbonyl, allyloxycarbonyl, 4-
met hoxybenzyl , 4-met hoxybenzyl oxycarbonyl, tetrahydropyranyl, fornyl,
acetyl, trichloroacetyl, 2,2,2-trichl oroethoxycarbonyl, .
met hoxyet hoxynet hyl , [2-(trimethyl si &yl)ethoxy] methyl, benzoyl,
4- et hyl benzoyl , 4-nitrobenzoyl, 4- -7-

A—N~ o avy

*

OH
in which
A is as defined above,

by reaction with (C,-C,)-alkyl- or phenyl-sulphonyl chlorides, in inert solvents
and in the presence of a base, to the corresponding compounds of the general

5 formula (V):
O
A—N’u\o \))
l——k _OSO,R"
in which

A is as defined above
and
RY  is C;-C,-alkyl,

10 then preparing the azides of the general formula (VI):

in which
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fl uorobenzoyl, 4-chl orobenzoyl or 4-nmethoxybenzoyl. Acetyl, tert-
butyl di met hyl silyl or tetrahydropyranyl is preferred. Wthin the framework
of the inventy@ns 33m3p-protecting groups are the conventional

am no-protecting groups used in peptidé chemstry. 5 These preferably

i ncl ude benzyl oxycarbonyl, 2, 4-di nmet hoxybelfzyl oxycar bonyl ,

4- nmet hoxybenzyl oxycarb nethoxycarbonyl et hoxycar bonyl, tert-

but oxycar bonylA alhwwmdﬂ%mﬂbdmyh pht hal oyl , 2,2, 2-trichl oroet hoxycarbonyl ,
9- fluorenyl - met hoxycar bonyl, fornyl, acetyl, 2-chl or oacetyl ,
2,2,2-trifluoroacetyl, 2,2,2-trichloroacetyl, benzoyl, 4-chlorobenzoyl,

4- brormbenzoyIWIth godlﬁg, azlﬂbtlﬁCiﬁ@ﬂ%BWent hthal i mi do, isovaleroyl or
benzyl oxynet hyl ene, 4-nitrobenzyl, 2,4-dinitrobenzyl, 4-nitrophenyl,

4- met hoxyphenyl or triphenyl met hyI Preferred corrpounds of the general
formula (1) araﬁdf P i%ub&thf &ep, converting said azides to the amines by reaction with

(C,-C,-alkyl-O);-P or PPh,, preferably (CH;0);P, in inert solvents and with
5 acids.

Suitable solvents, depending on the individual process steps, are the
conventional solvents which are not affected by the reaction conditions. These
preferably include alcohols such as methanol, ethanol, propanol or isopropanol,
ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran,
10 glycol dimethyl ether or tert-butyl methyl ether, ketones such as acetone or
butanone, amides such as dimethylformamide or hexamethylphosphorotriamide,
hydrocarbons such as hexane, benzene, dichlorobenzene, xylene or toluene,
dimethyl sulphoxide, acetonitrile, ethyl acetate, halogenated hydrocarbons such
as methylene chloride, chloroform or carbon tetrachloride, pyridine, picoline or
15 N-methylpiperidine. Mixtures of said solvents can also be used.

Suitable bases, depending on the individual process steps, are the conventional
inorganic or organic bases. These preferably include alkali metal hydroxides
such as, for example, sodium or potassium hydroxide, alkali metal carbonates
such as sodium or potassium carbonate, alkali metal alcoholates such as, for
20  example, sodium or potassium methylate or sodium or potassium ethylate,
organic amines such as ethyldiisopropylamine, triethylamine, picoline, pyridines
or N-methylpiperidine, amides such as sodium amide or lithium
diisopropylamide, lithium N-silylalkylamides such as, for example, lithium N-
(bis)triphenylsilylamide, or lithium alkyls such as n-butyllithium.

25  The base is used in an amount of 1 mol to 10 mol, preferably of 1 mol to 3

mol, based on 1 mol of the compounds of the general formula (IV).

This Sheet Has Been Rei

(T




Rl err]

is aradical of the fornula D-R[err], -CORerr] or

-CO-NR[err]R[err], wherein 15 D Is the CJerr] or SOerr] group,
Rl err] i's pwmi near or br-anched al kyl having up to 5 carbon atons,
Rl err] is trifluoronethyl or |inear or branched al kyl having up to 5

carbon atons which is substituted by fluerlhe, chlorine, bromne or
trifluoronethyl, and 20 : Rlerr] and R err] are identical or

di fferent and Al dhbyreactiens apéegeperally camiedr out dfr nomhald elévaped rorviedmeed to

guicﬁ;lzjglni ﬁ;?mqﬁggsﬁgg( 'éi;.g.ng.:sstocé ggﬁl ! ﬁ‘{éy are’ éeenrelractjlll)p Xaln‘rieda&{tl aqlnn(}/rlnial pressure.

10

15

20

The azides are reduced with (CH;0),P and hydrochloric acid.

The reduction is generally carried out in a temperature range from -50°C to the
boiling point of the solvent in question, preferably from -20°C to +90°C.

Suitable solvents here are any inert organic solvents which are not affected by
the reaction conditions. These preferably include alcohols such as methanol,
ethanol, propanol or isopropanol, ethers such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethjl ether,
amides such as hexamethylphosphorotriamide or dimethylformamide, or acetic
acid. It is.also possible to use mixtures of said solvents.

The compounds of the general formulae (V) and (VI) are novel and can be
prepared as described above.

Some of the compounds of the general formula (IV) are novel and they can be
prepared by '

[B] reacting compounds of the general formula (VII) or (VIII):
A-N=C=0 (VII) or A-co-N3 (VIID)

in which

A is as defined above,

with lithium bromide/(C,H,),P(O) and epoxides of the general formula (IX):
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-8 - naphthyridinyl, phthalazinyl, quinolyl, isoquinolyl, pyridyl,
pyrazinyl, pyrimdinyl or pyridazinyl bonded via a carbon atom or

pyrrol yl, iwug?agiuﬁﬁifuryl, t hi enyl, thiazolyl, oxazolyl, isothiazolyl,

i soxazol yl or furazanyl directly bonded via a carbon atom or indolyl, 5
benzo[ b] t hi enyl , napht ho[ 2, 3-b] t hi enyl , -bthzo[ b] t hi azol yl, benzo[b] -

i m dazol yl or benzo[b]furanyl also directly bonded via a carbon atom of the
5-menbered rinhg which substituents are optionally substituted by up to 3

i dentical or different substituents4elected fromfluorine, chlorine,

brom ne, linear or branched al kyl, /fac\ +or al koxyX) each of which has up 10
to 5 carbon atons, phenyl, pyrim . ridazi nyl and pyridyl, which in
in which

Q is C,-C¢-acyloxy,
in inert solvents, optionally in the presence of a base,

and freeing the hydroxyl group by a typical ester saponification or by a typical
5 transesterification,

or
[C] reactiné compounds of the general formula (X):
A-NH-CO,-X (X)
in which
10 A is as defined above
~ and
X is a typical protecting group, preferably benzyl,
in inert solvents and in.the presence of a base, for example lithium alkyls,
lithjum N-alkylamides or lithium N-silylalkylamides, preferably n-butyllithjum,
15  with epoxides of the general formula (I1X),

or
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turn can be substituted by linear or branched al kyl, al koxy or acyl, each '
of which has up to 5 carbon atons, or by a group of the fornula

-‘NR[err]R[err]‘_&_A\ﬂﬁ@ 15 -Rerr] and R err] are identical or

di fferent and are hydrogen, phenyl, cyclopropyl, cyclobutyl, cyclopentyl,
cycl ohexyl or linear or branched al kyl hai8rg up to 4 carbon atons, and
their salts. Particularly preferred conpounds accordi(‘}r}ﬁlto the invention of

t he general 2first domverting compsauads fsbei generdl dormpla ):i by aleavaige: of theé
the formila Dy Shdn in alcGh&lsCtS thé bompouhts SF tepshdrht oS (Xa):

A-NH-CO,-Y (Xa)
in which
5 A is as defined above
and
Y s linear or branched C,-Cc-alkyl, preferably n-butyl,
and, in a second step, reacting said compounds of the general formula (Xa), as
~ described under [B], in inert solvents and in the presence of a base, preferably
10 lithium N-alkylamides or N-silylalkylamides or n-butyllithium, with epoxides

of the general formula (IX),

or

[D] either directly reacting compounds of the general formula (XI):

.°|><°| 0. o))
A-NH-CH

2 ..
in which

15 A isas defined above,

with acids and diethyl carbonate,
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D Is the CJerr] or Sgerr] group, Rerr] is phenyl or linear or

branched al kyl having up to 4 carbon atons, -9- Rerr] S

t'ri fl uoronet he AB1153%ar or branched al kyl having up to 3 carbon atons

which is substituted by fluorine, chlorine, bromne or trifluoronethyl,
and R[err] are identical or dlfferell% and are hydrogen, phenyl or

Rlerr]

| i near or 5

pyri 8y firgpreparing fhe ceameua

t hi enyl

10

15

20

branched al kyl Vi to carhon_atons, and A
\ﬂl%%é%g%eré fqrmm@ﬂ&mst ituted by

OH
o om
A-NH-CH;
in which
A is as defined above,

by reacting the compounds of the general formula (XI) with acids,

and then cyclizing said compounds’ of the general formula (XII), in the
presence of an auxiliary, in inert solvents.

Suitable solvents, depending on the individual process stepé, are the
conventional solvents which are not affected by the reaction conditions. These
preferably include alcohols such as methanol, ethanol, propanol or isopropanol,
ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran,
glycol dimethyl ether or tert-butyl methyl ether, ketones such as acetone or

butanone, amides such as dimethylformamide or hexamethylphosphorotriamide,

hydrocarbons such as hexane, benzene, dichlorobenzene, xylene or toluene,
dimethyl sulphoxide, acetonitrile, ethyl acetate, halogenated hydrocarbons such
as methylene chloride, chloroform or carbon tetrachloride, pyridine, picoline or
N-methylpiperidine. Mixtures of said solvents can also be used.

Suitable bases, depending on the individual process steps, are the conventional
inorganic or organic bases. These preferably include alkali metal hydroxides
such as, for example, sodium or potassium hydroxide, alkali metal carbonates

and

'S

such as sodium or potassium carbonate, alkali metal alcoholates such as, for. -

example, sodium or potassium methylate or sodium or potassium ethylate,

organic amines such as ethyldiisopropylamine, triethylamine, picoline, pyridines
or N-methylpiperidine, amides such as sodium amide or lithium

This Sheet Has Been Re’ilaced




up to 2 identical or different substituents selected fromchlorine,
hrom ne, linear or branched al kyl or al koxy, each of which has up to 5

car bon atonB,ngggm%ix?yrlda2|nyI- pyrimdyl and pyridyl, which in turn 10
can be substituted by linear or branched al kyl, al koxy or acyl, each of

whi ch has up to 5 carbon atons, or by a griup of the formul a
-NR[err]R[err] wherein Rerr] and Ri&jd”] are identical or different and
are hydrogen, pmrppylanyldepbﬂnpmN sijylalkylanyides sych egclor gikample; [ lithitsmg IN or

| i near or bra

salts. Cther gﬁlrsﬁp@éfzﬂﬂsﬂlylﬂfné‘fi ‘l?%h haVI %“tﬁﬁ@SFHSH@(iﬁ@?‘tfrﬁgsl n\allggtltgﬁl E)f

the general formula (1) are those in Wmch

. The base is used in an amount of 1 mol to 10 mol, preferably of 1 mol to 3
mol, based on 1 mol of the compounds of the general formulae (IX) and (X).

5 Al the reactions are generally carried out at normal, elevated or reduced

pressure (e.g. 0.5 to 5 bar). They are generally carried out at normal preseure.

Process [B] is prefetably carried out in xylene or dichlorobenzene, optionally in
the presence of triethylamine, under reflux.

The base-catalysed transesterification is carried out with one of the alcohols
10 listed above, preferably methanol, in a temperature range from -10°C to +40°C,
preferably at room temperature.

Suitable bases are generally sodium hydrogen carbonate, sodium methylate,
hydrazine hydrate, potassium carbonate or caesium carbonate. Caesium
carbonate is preferred.

15  Process [C] is carried out in one of the ethers listed above with lithium alkyl
compounds or lithium N-silylamides, for example n-butyllithium, lithium
diisopropylamide or lithium bis-trimethylsilylamide, preferably in
tetrahydrofuran with lithium bis-trimethylsilylamide or n-butyllithiuin, in a
temperature range from -100°C to +20°C, preferably from -75°C to -40°C.

20  The alcohols listed above are preferentially suitable for the 1st step of process
[D] and tetrahydrofuran is preferentially suitable for the subsequent cyclization.

Suitable bases for the cyclization aré preferably the lithium N- s1lylalkylam1de

compounds listed above or n-butylhthlum n-Butyllithium is particularly
preferred
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Rl err] I's a radical of the forrrula'DR[err], 20 wherein D S

the SO err] group and R2 I's defined as indicated above. - O her
particularly pbeg€81r53§ conpounds accor di ng to the invention of the general
formula (1) are those in which Rerr] a radical of the formula
D-Rerr], wherein 5 D Is the err] group and

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

question and the cyclization is carried out in a témperature range from -70°C
to room temperature.

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

Suitable acids are generally inorganic acids such as, for example, hydrochloric
acid or sulphuric acid, organic carboxylic acids having 1-6 C atoms which are
optionally substituted by fluorine, chlorine and/or bromine, examples being
acetic acid, trifluoroacetic acid, trichloroacetic acid or propionic acid, or
10  sulphonic acids having C,-C,-alkyl radicals or aryl radicals, examples being
methanesulphonic acid, ethanesulphonic acid, benzenesulphonic acid or
toluenesulphonic acid. Hydrochloric acid is particularly preferred.

The acid is used in an amount of 1 mol to 10 mol, preferably of 1 mol to 2
mol, based on 1 mol of the compounds of the general formula (XI).

- 15 Suitable auxiliaries are the conventional reagents such as phosgene, carbonyldi-
imidazole, diethyl carbonate or trichloromethyl chloroformate. Carbonyldi-

imidazole, diethyl carbonate or trichloromethyl chloroformate is preferred.

Suitable solvents are the halogenated hydrocarbons listed above. Methylene
chioride is preferred.

20  The compounds of the general formula (VIII) are known or can be prepared by
conventional methods.

Most of the compounds of the general formula (XII) are novel and they can be
prépared for example as described above.

Some of the compounds of the general formula (VII) are known or they are
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Rierr] I's defined. as indicated above. Qther particularly preferred
conmpounds according to the invention of the general formula (1) are thos

i'n which R[er[_%_Agégs_ﬁadi cal of the formula CORerr],; 10 wher ei
Rl err] is defined as indicated above. O her partlcul arly preferred

e
n

conmpounds according to the invention of +h2 general fornula (1) are t hose

in which Rerr] is aradical-of the fornula CONR err]Rerr], 15
wher ei n R er r hoxeldarig ean thear be prefpanedi forexamgile bye'daczt e apphepriate amines

particularly prgf E‘Ecrheioroe?hnﬁoclmgrsofo fm&ti%n enrée(; e'sSvIHidtdd above, tprx]g ?ab'l)r/]

xylene, at the reflux temperature.

Some of the compounds of the general formula (VIII) are known or they are

5 novel and can then be prepared for example by reacting the appropriate
carboxylic acids with isobutyl chloroformate/acetone, with sodium azide/water,
with diphenylphosphoryl azide/tetrahydrofuran or with xylene or methylene
chloride, in the presence of one of the bases indicated above, preferably
triethylamine, at -10°C to room temperature.

10  Some of the compounds of the general formulae (X) and (Xa) are known or
they are novel and can be prepared either by cleaving the nitrogen from the
appropriate carboxylic acid azides and reacting the product with the appropriate
alcohols, or by reacting the appropriaté amines with chloroformic acid esters,
preferably benzyl chloroformate, in one of the solvents listed above, preferably

15  tetrahydrofuran or dioxane, in a temperature range from -10°C to 200°C,
preferably from 0°C to 150°C.

The minimum inhibitory concentrations (MIC) were determined by the serial
dilution method on Iso-Sensitest agar (Oxoid). For each test substance a series
of agar plates were prepared which contained decreasing concentrations of the
20  active substance, obtained by twofold dilution from one plate to the next. The
agar plates were inoculated with a Multipoint inoculator (Denley). Inoculation
was effected using overnight cultures of the pathogens which had been diluted
beforehand so that each inoculation point contained ca. 10* colony fdrming
particles. The inoculated agar plates were incubated at 37°C and the bacterial
25  growth was evaluated after ca. 20 hours. The MIC value (pg/ml) indicates the

lowest active substance concentration at which no growth was detectable with
the naked eye.
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whi ch A I's thienyl which can optionally be substituted as indicated
above. Other particul arly preferred conpounds of the general fornula (1)
are those in uhiaAch] A35 is quinolyl which can optionally be substituted as
I ndi cat ed above. 5 QO her particularly preferred conpounds of the general
formula (1) are those in which A S py23dyl whi ch can optionally be

substituted as indicated above. Exanpl es of these conpounds which are very
particul arly MHE} ealuesi(ug/@mPhose in

Ex. Staph. Staph. Staph. Staph. E. coli Klebs. Psdm.
no. 133 48N 25701 9TV Neumann } 57USA | Bonn
10 4 4 4 2 >64 >64 >64
5 13 2’ 2 2 2 >64 >64 >64
14 2 2 2 1 >64 >64 >64
17 4 4 2 4 >64 >64 >64
“ 18 2 4 4 1 >64 >64 >64
“ 20 2 2 2 2 >64 >64 >64
10 “ 25 2 2 >64 >64

For rapidly growing mycobacteria the MIC were determined on the basis of the
broth microdilution method described by Swenson [cf J.M. Swenson, C.
Thornberry, U.A. Silcox, Rapidly growing mycobacteria. = Testing of
susceptibility to 34 antimicrobial agents by broth microdilution. Antimicrobial

15 Agents and Chemotherapy, vol. 22, 186-192 (1982)]. The brain-heart extract
.medium treated with 0.1 vol.% of Tween 80 was an exception.

The mycobacterial strains used were obtained from the DSM (Deutsche
Sammlung von Mikroorganismen (German Collection of Microorganisms),
Brunswick). They were incubated in a moist chamber at 37°C.

20 The MIC values were evaluated after 2-4 days, when the preparation-free
controls were opaque due to growth. The MIC value is defined as the lowest

concentration of preparation which completely inhibits macroscopically visible
growth. '
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whi ch the
turn 10

whi ch has
conpounds

pyridyl is substituted by pyrimdyl or pyridyl, each of which in
can be substituted by |inear or branched al kyl or -al koxy, each of
upJecA31cs3don atons. A-process for the preparation of the
according to the invention of the general forrmula (1) has al so

“been found which is characterized in t hat24onpounds of the general formula
(rr): [err] 15 in which A I s as defined above, are reacted with

conpounds of MRE viues: Myeohaeterium smegmatis

10

15

20

Bacterium | DSM DSM 43078
43061 .
Inoculum 2.20E+04 4.20E+04
[/ml]
Ex. no.
14 4 4 |
17 4 4
Isoniazid 14 2 '
| Streptomycin 4 4
: ____

MIC determination with Mycaol -

Mycoplasma pneumoniae strain PI 1428 was cultured under aerobic conditions
in PPLO medium to which 1% of glucose, 2.5% of yeast extract, 20% of donor
horse serum and 0.002% of phenol red had been added. The MIC were
determined on the basis of the method of serial microdilution in a liquid
medium, described by ter Laak et al. (E.A. ter Laak, A. Pijpers, J.H.
Noordergraaf, E. Schoevers, J.H.M. Verheijden: Comparison of Methods for in |
vitro Testing of Susceptibility of Porcine Mycoplasma Species to Antimicrobial
Agents; Antimicrobial Agents and Chemotherapy, vol. 35, 228-233 (1991)). At

~ the point when the medium of the preparation-free control started to change
colour from red to yellow, 10 vol.% of alamar blue was added.  Incubation at
37°C was continued for ca. 10 hours and the MIC was defined as the value at
which the blue colour of the medium with the smallest concentration s
preparation remained unchanged.

\
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- 12 - Rerr]-E (I'1rr) in which Rlerr] is as defined above
and 5 E is halogen or linear or. branched. alkylthio, alkoxy or
alkoxycarbonnhgél%+53§h of which has up to 5 carbon atons, in inert
solvents, optionally 1n the presence of a base. The process according to
the i nvention can be exenplified by the f8pl-owi ng equation: [err]

Ex. no. MIC (mg/ml)
13 8
| 14 8

The compounds according to the invention of general formula (I) have a low
5  toxicity and a broad antibacterial spectrum, especially against Gram-positive
bacteria and mycobacteria, Haemophilus influenzae and anaerobic bacteria for
rapidly growing mycobacteria. These properties enable them to be used as
chemotherapeutic active substancés in human and veterinary medicine.

The compounds according to the invention are particularly effective against
10  bacteria and bacterioid microorganisms such as mycoplasmata. They are
therefore particularly suitable in human .and veterinary medicine for the

prophylaxis and chemotherapy of local and systemic infections caused by such
pathogens.

The present invention includes pharmaceutical formulations which contain one
15 - or more compounds according to the invention in addition to non-toxic, inert,
pharmaceutically acceptable excipients, or which consist of one or more active

substances according to the invention, as well as processes for the preparation
of these formulations.

The active substance or substances can optionally also be present in

20  microencapsulated form in one or more of the excipients indicated above.

The therapeutically active compounds should preferably be present in the
abovementioned pharmaceutical formulations in a concentration of about 0.1

to 99.5% by weight, preferably of about 0.5 to 95% by weight, of the total
mixture. |

R
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10 Sui t abl e sol vents, depending on the individual process steps, are the
conventional solvents which are not affected by the reaction conditions.
These preferdgg A BpéBgde al cohol s-such as met hanol, ethanol, propanol or

i sopropanol, ethers such as diethyl ether, dioxane, 1,2-dinethoxyethane,

t et rahydrofuran, glycol dinethyl ether 0T26ert butyl nethyl ether, ketones
such as acetone or 15 but anone, am des_such as dlnethylfornan1de or
hexanet hyl phddpadditioniterthe compoundsaccording e the inventionh thesabovementioned

acetoni tri| o POERHRRARER, sk RafaRt b HERThodtelyiir Hiaphiatedtfeal active

substances.

In general it has proved advantageous, in both human and veterinary medicine,
5  to administer the active substance or substances according to the invention in
total amounts of about 0.5 to about 500 mg/kg of body weight, preferably 5 to
100 mg/kg of body weight, every 24 hours, optionally in the form of several
single doses, in order to achieve the desired results. A single dose preferably
contains the active substance or substances according to the invention in

10  amounts of about 1 to about 80 mg/ kg of body weight, especially 3 to 30 mg kg
of body weight.

To broaden the spectrum of action and increase the action, the compounds
according to the invention can also be combined with other antibiotics.

- —
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as net hyl ene chloride, chloroformor carbon tetrachloride, pyridine,
pi coline or N-nethyl piperidine. Mxtures of said solvents can al so be used.
5 Sui t abl e Wendi ng on the individual process steps, are the
conventional Tnorganic or organi c bases. These preferably include al kali
met al hydroxides such as, for exanple, sed7um or potassium hydroxide,
al kali metal car bonat es such as sodi um or potassium carbonate, alkali netal
al cohol at es sAnheR he rexpermeheal sectdonwm or pot assi um net hyl ate or sodium
or potassium et hyI at e, 10 or gani c am nes such as ethyl diisopropyl ani ne,
triethylam ne, picoline, pyr| dines or N-methyl pi perl di ne, am des such as

AR 1 de "

sodi um am de Fiﬂlqﬂs? apy\- si Iyl al kyl ami des such
as, for exanple, TI 3 de or lithium al kyls

such as n-butyllithium The base is used in an anmount of 1 nol to 10 nol,
preferably of ;1 mly. 49orbmethane : methanol

II toluene : ethyl acetate

5 III  acetonitrile : water
IV ethyl acetate
A% petroleum ether : ethyl acetate
VI  CH,Cl, : MeOH : NH,,,
-VII CH,C], : MeOH

10  Abbreviations:

Z benzyloxycarbonyl
Boc tert-butoxycarbonyl
DMF dimethylformamide
Ph  phenyl

15 Me methyl
THF tetrahydrofuran
CDI carbonyldiimidazole
DCE dichloroethane

Starfine compound

20 Example I

-_
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15 nol , based on 1 nol of the conmpounds of the general formula (111). The
"reaction is generally carried out at nornal, elevated or reduced pressure

(e.g 0.5 to 5]‘%@[_3_1_5_35_ is generally carried out at normal pressure. The

conpounds of the general forrmula (I11) are _known or can be prepared by
conventional nethods. 20 Sonme of the C'oﬁﬁounds of the general formula

(11) are novel and they can be prepared by converting conpounds of the
general for mj-Bromg-2-isocyanato-pyridine hydrochloride

Br
~N
T
o

N NCO xHCI

78.0 mi (0.64 mol) of trichloroethyl chloroformate are added dropwise at the
boil to a stirred solution of 100 g (0.58 mol) of 2-amino-5-bromopyridine in
400 ml of 1,2-dichloroethane. When the addition has ended, the mixture is

5  refluxed for 2 h and then allowed to cool to room temperature. The precipitate
formed is filtered off, washed thoroughly with 100 m! of 1,2-dichloroethane and
dried under high vacuum over sodium hydroxide to give 98.3 g (72%) of the
title compound in the form of a yellow solid.
M.p.: 248-254°C (decomp.)

10  Rg= 0.23 (ethyl acetate)

MS (EI) m/z = 198 (M)*

Example II

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

Br
]G
Z .
N N/U\O
\/O\H/\/CHS

A suspension of 2.17 g (25 mmol) of lithium bromide and 5.46 g (25 mmbl) of
15 tributylphosphine oxide in 73 ml of xylene is boiled for 1 u in a water separator.
A mixture of 58.5 ml (0.42 mol) of triethylamine and 66.6 g (0.42 mol) of (R)-
glycidyl butyrate is added dropwise at the boil. 98.2 g (0.42 mol) of the

compound of Example I are simultaneously added in portions over 20 min.
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[err] in which A° is as defined above, by reaction with
(Cerr]-Cerr])-alkyl- or phenyl-sul phonyl chlorides, in inert solvents and
fn the prese ase, to the:correspondi ng conpounds of the general 5
formula (V): ierr] In which A is as defined above and R err] is
Jerr]-derr]-alkyl, 10 then preparing 2%e azi des of the general formula
(M) :

<

When the addition has ended, the mixture is stirred for a further 1 h under
reflux. It is allowed to cool to room temperature and the solvent is evaporated
off under vacuum. The residue is chromatographed on 1 kg of silica gel

(toluene : ethyl acetate 95:5) to give 37.9 g(26%) of the title compound in the
5  form of an oil.

R;= 0.43 (toluene : ethyl acetate 451)

MS (FAB) m/z = 343 (M+H)*

'H NMR (250 MHz, DMSO-dy): 8= 0.81 (t, J = 7 Hz, 3H, CH,CH,); 1.5 (m,

2H, CH,CH,CH,CO); 2.29 (t, J = 7 Hz, 2H, CH,CH,CH,CO); 3.91 (dd, J =
10 7 Hz 10 Hz, 1H, H-4 trans); 4.25 (dd, J = 9 Hz, 10 Hz, 1H, H-4 cis); 4.36

(m, 2H, CH,0); 4.97 (m, 1H, H-5); 8.08 (d, J = 1 Hz, 2H, pyridyl H-3,4);

8.50 (d, J = 1 Hz, pyridyl H-6).

Example ITI

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

Br
N/ NJLO

15 185 mg (0.57 mmol) of caesium carbonate are added to a solution of 19.6 g

" (57.3 mmol) of the compound of Example I in 125 ml of anhydrous methanol
and the mixture is stirred for 5 h at room temperature. The solvent is
evaporated off under vacuum and the residue is stirred with 30 mi of ether. The

precipitate is filtered off, washed with 25 ml of water and 5 ml! of ether and

20  dried under high vacuum to give 10. 73 g (69%) of the title compound in the
form of light-coloured crystals.

M.p.: 0.09 (toluene : ethyl acetate 4:1)
- MS (DCI, NH,;) m/z = 273 (M+H)* '
'H NMR (200 MHz, CD,0D): 8= 3.68 (d, ] = 5.9 Hz, 1H, CH,0); 3.87 (dd,
25 J=4,9Hz 1H, CH,0); 4.06 (dd, =17, 10 Hz, 1H, H-4 trans); 4.26 (dd, J
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[err] in which - 15 - A Is as defined above, with sodium azide in
I.nert solvents, and, in a subsequent step, converting said azides to the

am nes by re [ kh (C[err]-Clerr]-alkyl-Oferr]-P or PPh[err],
preferably (gﬁ errig; err]P, ininert solvents and with 5 acids. Suitable
sol vents, depending on the individual prodlss steps, are t he

=-9, 10 Hz, 1H, H-4 cis); 4.75 (m, 1H, H-5); 7.92 (dd, J = 1.5 Hz, 10 Hz,

1H, pyridyl H-3); 8.12 (d, J = 10 Hz, 1H, pyridyl H-4); 8.40 (d, J = 1.5 Hz,

1H, pyridyl H-6).

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

7\ /‘

—N ST Scon,

20 g (97.45 mmol) of 5-(2-pyridyl)-thiophene-2-carboxylic acid are dissolved

in 200 ml of acetone, 15.94 ml (115 mmol) of tricthylamine are added and the

_ reaction solution is cooled to 0°C. A solution of 14.85 ml (115 mmol) of
isobutyl chloroformate in 88 ml of acetone is slowly added dropwise, with

10  stirring. After 1 h at 0°C, a solution of 9.5 g (146 mmol) of sodium azide in 44
ml of water is added dropwise and the reaction mixture is subsequently stirred

for 1 h at 0°C and allowed to warm up to room temperature. It is poured all

at once into ice-water and the product is filtered off with suction and reacted
further as such. '

15  Yield: 21 g of moisture-containing powder
Example V
_ 5-(2-Pyridyl)—butoxycarbonylamino-thiophene

7 N_{ N o
—N S Y\/\/CHa

o

21 g of the compound of Example IV are introduced in portions into 400 ml of

—_—
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conventional solvents which are not affected by the reacti.on conditions.
These preferably include al cohols such as nethanol, ethanol, propanol or
F sopropanol , Je¢ AeBE 58fich as di et hyl ether, dioxane, 1,2-dinmethoxyethane,
t et rahydrof uran, 10 gl ycol di et hyl ethgi or tert-butyl nethyl ether,

ket ones such as acetone or butanone, am dés “such as di nethyl formam de or
hexanet hyl phosp

orotri am de dr.ocar Qons suych as hexane, bepnzene, .
di chl orobenzel?@,ﬂng%‘gﬁ@n&i t é’éﬂtﬁ eYﬂqHBP%)ﬂ_%% ahesased. ﬁ'&c‘@!’@ﬂﬁ 1sistigred
ethyl acet at eg, hal gaenaies rcﬁ}iﬂ{ Qﬁﬁép Qaéliﬁﬁ‘f&]r&?n YROR, ‘f'giscl{dn@‘éntrated
chl orof orm or carbon tetrachloride, pyridrne, picolrne or
N- met hyl pi peramid te résidueuisestirmet] with tlser, filtered offiwith soctien and dirieduatt $05Ce
bases, dependj ng on ihe i ndi vi dual ,process steps, are the conventional

i norgani c or Brgsiculatingsar diyingLc terably include alkali netal

hydr oxi de SUYtbl&:Sl&%Oé ('pg%rgfltﬁeoqui um or potassi um hydroxi de, alkali

nmet al carbonat es
H NMR_ (200 MHz, DMSO-dy): 0= 10.8 (s, 1H); 845 (d, J = 5 Hz, 1H);
7.68 - 7.85 (m, 2H); 7.5(d, J = 5 Hz, 1H); 7.1 - 7.2 (m, 1H); 6.57(d, J= 5§
Hz, 1H); 4.14 (t, J = 7 Hz, 2H); 1.62 (q, J = 7 Hz, 2H); 1.39 (h, J = 7 Hz,
2H); 0.92 (t, J = 7 Hz, 3H).

10  Example VI

(5R)-3-(5-(2-Pyridyl)-thien-2-yl)- 5-hydroxymethyl- oxazolidin-2-one
o
7 N\l \ N/U\ o
= s ]
OH

18.8 g (68 mmol) of the compound of Example V are dissolved in 190 ml of
absolute THF, 10 mg of 1,10-phenanthroline hydrate are added and the
mixture is cooled to -70°C. Ca. 27 ml of a 2.5 N solution of n-butyllithium in
15  hexane are then slowly added dropwise until the colour changes to red. 9.6 ml
(68 mmol) of (R)- glyéidyl butyrate are then added dropwise. The mixture is
allowed to warm up to room temperature, saturated ammonium chloride
solution is added, the organic phase is separated off and the aqueous phase is
extracted twice with methylene chloride. The combined organic phases are

20  dried (Na,SO,) and concentrated. The residue is stirred with ether and filtered
off with suctiun.

Yield: 15.3 g-(Sl.S% of theory)
Rf'_‘ 0.06 (CH2C12: CH3OH = 100:3)
M.p.: 191°C

A
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such as sodi um or pot assi um carbonate, alkali metal al cohol ates such as,
for 20 exanpl e, sodi um or potassium nethyl ate or sodi um or potassium

et hyl at e, orgWs such as et hyI di i sopropyl anine, triethylamn ne,
pi coline, pyrrdines or N-nethylpiperidine, andes such as sodium anide or

. lithiumdiisopropylamde, lithiumN-sil yI-eHZk-yI am des such as, for exanple,
[ithium N (bis)triphenylsilylamde, or lithiumalkyls such as
n-butyl lithi utll MR (200 Mg, DEMSQ&dﬁ) © an8.4fr{dptl ®f5 HzydH);67.76 7 (m,

Pereral o BT (& P=B g, 15708 1 D e 1D 8 SO VDS B, 1Y 528
(t, J = 7 Hz, 1H); 4.77 - 49 (m, 1H); 4.13 (dd, J = 10 Hz, 9 Hz, 1H); 3.86
' (dd, T = 10 Hz, 6 Hz, LH); 3.55 - 3.78 (m, 2H).

5  The compounds listed in Table I are prepared analogously to the instructions of
Examples I to VI: '
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Al'l the reactions are generally carried out at normal, elevated or reduced
pressure (e.g. 0.5 to 5 bar). They are generally carried out at nornal
pressure. Thd.eaA 3eS3sre reduced with (CHerr]OJ[err]P and hydrochloric
acid. The reduction is generally carried ggt in a tenperature range from -
50[err]Cto the 5 boiling point of the $dFvent in question, preferably
from-20[err]C to_+90[err]C. Suitable solvents here are any inert organic
sol vent s whi ckakled: not affect ed by the reaction conditions. These
preferably include al cohols such as netfanol, ethanol, propanol or

| sopropanol, ethers such as diethyl eﬂzﬁi, di oxane, tetrahydrofuran, glycol
di met hyl ether or diethylene glycol di Eyl et her, 10 am des such as
hexanet hyl phosphor ot ri am de or "di n®f mam de, or acetic acid. It is

al so possible to use mxtures of said nts. The conpounds of the
general formulae (V) and (VI) are novel an be

| fo

Ex. no. A M.p. R / Yield
°C) Solvent (% of theory)
(ratio)

Vi 7 3 209 with - 61
O—[l decomp.
“ VHI O‘O\ 185 - 71

—— L)

AW A

_— S

144 032,1(95:5) | 78
/ \ ) ( )

_ =N
H,C
N

132 ' - 79

x .
{ \g

S

N
3

X1 EJ@ 165 0.1, V(1:4) |4s
3
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prepared as descri bed above. Sone of the conpounds of the general formula
(I'V) are novel and they can be 15 prepared by [B] reacting conpounds of
the general floggmi3psgyll) or (MIF): AN=CO (V) or ACONerr] (Vi)
in which A Is as defined above, 20 with lithium

brom de/(C[err]H[err])[err]P(O) and epox'lt%s of the general formula (IX):

217-
Example XII

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

one
Br
7
T
=
N N

it
o)
l—J\/oso,CH3

3.27 ml (42.28 mmol) of methanesulphonyl chloride are added slowly to a

5  stirred solution, cooled to 0°C, of 10.5 g (38.44 mmol) of the compbund of
Example III and 6.40 ml (46.14 mmol) of triethylamine in 36 ml of anhydrous
dichloromethane. The mixture is subsequently stirred for 10 min at 0-5°C and

then stirred into 50 ml of ice-water. The organic phase is separated off, washed

with 20 ml of saturated NaHCO,; solution and 20 ml of ice-water and dried

10  over MgSO,. The solvent is evaporated off under vacuum and the residue is
stirred with S0 ml of ether, filtered off with suction and dried under high

vacuum to give 12.8 g (95%) of the title compound in the form of colourless
crystals.

M.p.: 138-138.5°C

15  R;= 0.65 (dichloromethane : methanol 95:5)
MS (DCI, NH;) m/z = 351 (M+H)*
'H NMR (250 MHz, DMSO-d,): 8= 3.25 (s, 3H, OSO,CH.); 3.91 (dd, J = 7,
10 Hz, 1H, H-4 trans); 4.27 (dd, J = 10, 10 Hz, 1H, H-4 cis); 4.52 (m, 2H,

CH,0); 5.02 (m, 1H, H-5); 8.09 (s, 2H, pyridyl H-3,4); 8.52 (s, 1H, pyridyl
20 H-6).
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[err] in which Q. is CJerr]-Clerr]-acyloxy, in inert solvents, optionally
in the presence of a base, and freeing the hydroxyl group by a typi cal

ester saponif 'L@%Lﬂrl?.ﬁ by a typical 5 transesterification, or [C]
reacting conmpounds of the general forrrulang) A-NH-CJerr] - X(X) i n which
10 A i s as defined above and

Example XIII

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

SN N’ILO
L~
3.01 g (46.28 mmol) of sodium azide are added to a stirred solution of 12.5 g
. (35.6 mmol) of the compound of Example XII in 48 ml of anhydrous DMF
5  and the mixture is stirred for 3 h at 70°C. It is allowed to cool to room
temperature and stirred into 100 ml of ice-water. The precipitate formed is
filtered off, washed with 50 ml of water and 20 ml of petroleum ether and dried
in air to give 10.1 g (95%) of the title compound in the form of light-coloured

crystals.
10 M.p.: 64-67°C

R;= 0.63 (toluene : ethyl acetate 2:3)

MS (DCI, NH,) m/z = 298 (M+H)*

'H NMR (250 MHz, DMSO-d,): 8= 3.73 (m, 2H, CH,N,); 3.87 (dd, J = 6

8 Hz, 1H, H-4 traris); 4.22 (dd, J = 8, 8 Hz, 1H, H-4 cis); 4.92 (m, 1H, H-5);
15  8.08 (s, 2H, pyridyl H-3,4); 8.51 (s, 1H, pyridyl H-6).

"~ Example XIV
(5S)-3-(5-Bromo-pyridin-2-yl)- 5-aminomethyl- oxazolidin-2-one hydrochloride
Br
<8
SN N’u\o '
L—'——-\/ NH, x HCI

A stirred solution of 10.1 g (33.9 mmol) of the compound of Example XIII in
16.5 ml of 1,2-dimethoxyethane is heated to 50°C. 4.68 ml (4.70 mmol) of -
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X is a typical protecting group, preferably benzyl, in inert solvents

and in the presence of a base, for exanple lithiumalkyls, |ithium
N-al kyl am des[ gra I3i%tig'51m N-silyl al-kyl am des pref erably n-butyllithium 15
wi th epoxi des of the general formula (IX), first converting conpounds

of the general formula (VII1), by cleavagé60*f the nitrogen in alcohols, to
the compounds of the general fornula (Xa): A-NHCJerr]-Y (Xa) in V\/m ch
trimethyl phosphite are slowly added dropwise (evolution of gas) and, when the

- addition has e_nded, the mixture is stirred for a further 2 h at 90°C. 6.6 ml of

6 N HCI are then added dropwise and the mixture is stirred for a further 2 h at
90°C. It is allowed to cool to room temperature and the precipitate is filtered

5  off washed with 2 x 10 ml of 1,2-dimethoxyethane and dried under high

‘vacuum over NaOH to give 8.9 g (85%) of the title compound in the form of
colourless crystals.

M.p.: 260-262°C
R¢= 0.53 (acetonitrile : water 4:1)

10  MS (EI) m/z= 271 (M")
'H NMR (250 MHz, DMSO-dy): 8= 3.28 (m, 2H, CH,NH,); 3.93 (dd, J = 7,
9 Hz, 1H, H-4 trans); 4.28 (dd, J = 9, 9 Hz, 1H, H-4 cis); 5.00 (m, 1H, H-5);
8.05 (s, 2H, pyridyl H-3,4); 8.5 (m, 3H, NH,, pyridyl H-6).

~ Example XV

15  (5S)-3-(5-Bromo- pyr1d1n-2-yl) -5-((tert-butoxy)carbonyl)aminomethyi-

oxazolidin-2-one
TR 1
N ><

4.7 g (15 mmol) of the compound of Example XIV are suspended in 100 ml of

- CH,Cl,. 2.2 ml (16 mmol) of triethylamine are then added and a solution is
formed. It is cooled to 0°C. 3.5 g (16 mmol) of Boc anhydride are then added

20 in such a way that the temperature does not exceed +5°C, and the mixture is
subsequeritly stirred overnight at room 'temperature. The organic phase is
washed with saturated NaCl solution, dried over MgSO, and concentrated to

give 5.4 g (97% of theory) of product in the form of a white solid. '
M.p.: 184°C
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5 A I s as defined above and Y I's linear or branched _
Cler]-(err]-alkyl, preferably n-butyl, and, in a second step, reacting

sai d conpoundwgaﬂkmeneral formula (Xa), as described under [B], in
i nert solvents and 1 n the presence of a base, preferably 10 l'ithium

N-al kyl ami des or N-silylal kyl anmides or n=b3@yllithium w th epoxides of the
general fornmula (IX), or [D either directly reacting conpounds of the
gener al f or mulRy alug (pgteolenmi ethahi ethyl :icetate 10:4)s= &3Mef i ned above,

Example XVI

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

. N
SO
. Y
N NJLO j\
".—J\/NH 07<

5 5.2 g(14.24 mmol) of the compound of Example XV and 2.81 g of diethyl-(3-
' pyridyl)-borane are placed in 100 ml of absolute THF under argon. A solution
of 0.5 g (0.43 mmol) of [(PPh;),Pd] in 90 ml of THF and 4.9 mi (9.83 mmol)
of 2 M sodium carbonate solution are added. The mixture is stirred for 5 days
under reflux. After cooling, 10 g of kieselguhr are added and the mixture is
10 concentrated. The residue is transferred to a column packed with silica gel and
eluted with ethyl acetate.
4 g (76% of theory) of the title compound are obtained.
M.p.: 163°C .
R¢ value = 0.36 (CH,Cl, : MeOH 100:5)

15  Example XVII

(58)-3-(5-[3-Pyridyl}-pyridin-2-yl)-5-aminomethyl- oxazolidin-2-one
trihydrochloride ' '
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wi th acids and diethyl carbonate, -19- or first preparing the conpounds .
of the general forrmula (XIlI): [err] in which A - is as defined above, by
reacting the Legusss of the general fornula (XI) with acids, 5 and then
cyclizing said conpounds of the general f%rérrul a (XIl), in the presence of

an auxili

ary,

in inert solvents.

3.8 g(10.3 mmol) of the compound of Example XVI are suspended in 25 ml of
dioxane. 32.1 ml of a 4 M solution of HCI in dioxane are added and the

- mixture is stirred overnight at room temperature. It is concentrated and the

10

residue is extracted by stirring with ether. The solid is then filtered off with
suction on a frit and rinsed with ether. It is dried under high vacuum to give
3.7 g (95% of theory) of the title compound.

M.p.: >250°C |

MS (EI): 271 (M), 172

'H NMR (200 MHz, DMSO-dy): 8= 9.35 (bs, 1H); 8.93 (m, 3H); 8.6 (broad,
3H); 842 (dd, J=9,J=3,1H); 824 (d,J= 9, 1H); 8.11 (dd, J= 7.5, J =
6.5, 1H); 6.7 - 5.3 (broad, 2H); 5.06 (m, 1H); 4.38 (tr, J = 10, 1H); 4.03 (dd,
J =10, J = 7.5, 1H); 3.29 (m, 2H).

The compounds listed in Table II were prepared analogously to the instructions
of Examples XII to XVII:

I
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Sui t abl e sol vents, depending on the individual process steps, are the
conventional solvents which are not affected by the reacti.on conditions.
These preferabé Bh@d38de al cohol s 'such as net hanol, ethanol, propanol or

| sopropanol, 10 et hers such as di et hyl ggher, di oxane, _
1; 2- di met hoxyet hane, tetrahydrofuran, glyeél” dinmethyl ether or tert-butyl
met hyl et her, _ketaqnes such as acetone or butanone, am des such as
dinethylforna“?@@ ¥ hexanet hyl phosphorotri ami de, hydrocarbons such as
hexane, benzene, dichl orobenzene, xylene_ or toluene, dinethyl sul phoxide,
acetonitrile, ethyl acetate, hal ogenated hydrocarbons such 15 as

nmet hyl ene chl ori de, chloroformor car tetrachl oride, pyridine, picoline
or N-nethyl pi peridine. Mxtures of A7 vents can al so be used. Suitable
bases, depending on the individual pro steps, are the conventional

i norganic or organic bases. These preferabl Yy MNH6HCh kal i net al
hydr oxi des

Ex. no. A M_p. . R; / Yield
°C) Solvent (% of theory)
(ratio)
xvi 7 N\_J \ © - 95
— s
aVaE - 94
XX = s
XX 7 N\_{§ \ - - 94
N= S
XX - 021, I (9:1) | 75
72\ (9:1)

XXII 272 with 0.13, I (9:1) | 61

decomp.

|

=N
HC
4 \;
S
XX1I ENJ@\ 80 012, 1 {4:1) |87
%

[

AT
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such as, for exanpl-e, sodium or potassium hydroxide, alkali netal
carbonates 20 such as sodi um or potassium carbonate, al kali netal

al cohol at es sl 3k 338or exanpl e, - sodi um or potassi um nethyl ate or sodi um
or potassium ethylate, organic am nes SUﬁg as et hyl dii sopropyl am ne,
triethylamnmne, picoline, pyridines or N7 pﬁyl pi peri di ne, am des such as

sodi um am de lithium, ,. - 20 & ,dii ropyl am,de, ,lithjum . .
Nosi |yl al ky! ahiGSempgunds lisied n E&‘ﬂﬁﬁf‘giﬂq DrERatseh atalogously t0 the instructions
(bis)tri phenyd,ﬁE%@[gsqem VI: |ithiumal kyls such as n-butyllithium The
base is used in an anobunt of 1 nol to 10 nol, preferably of 1 nol to 3

Table III:
X
A—N" o
\—OH
Ex.no. |A M.p. [ (ratio) |Yield(%
: ¢0) Re . of theory)
XXIV : 172 0.63 9% .
o~ YL (100:1) |
N= s :
XXV 177 0.62 92
/\/‘o@—& (100:1) -
N= S
XXVY 217 - 83
He—d NN
3
N= s
XXVl 206 |- 99
>._o 7N\ _ff N
N= s
XXVIII N 210 - 76
(/_— W /N with
“ N s decomp.
XXIX 112 . 94
! 7 N\_l \\ with
: N= s decomp.
XXX 201 - 80
neod/ N_{ N with
2 = s decomp.
XXX : ; . 99
H,CO 7 N\_{ \
IL N= S
- XXXII . 186 0.16 67
7\ 7\ with (100:5)
N= N= decomp. | -
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nol , based on.1 nol of the conmpounds of the general fornmulae (I1X) and (X).
5 Al'l the reactions are generally carried out at normal, elevated or
reduced presqu A 3£585 0.5 to 5 bar). They are generally carried out at
normal pressure. Process [B] is preferably carried out in xylene or

di chl orobenzene, optionally in the presen b -of triethylam ne, under refl ux.
The base-catal sed transes;erijication Is carried out with one of the

al cohol s 10 The spmpoynds disted,ins Eable Iy aretprepared anglogouslyforthe ingtructions
from- 10[er r I t |

bases are genefr:g'?‘%n f@ggy %ggéﬁgt%gr o%tgtfg%géglﬁu@nﬁrﬁgt%g%?g& %9‘3%‘2% ne
hydr ate, pot awerlung-atp*bonate or caesium carbonate. Caesium carbonate is

preferred. 15 Process [C] is carried out in one of the ethers |isted
above with [ithium alkyl

Table IV:

Ex.no. |A Mp. |R; Solvent Yield (%
(°C) (ratio) of theory)

XXX - - 70
sl POV NGE
N= )
XXV | A @_& - - a6
N= S
XXXV 168 |0.1,1 83
ue—/ N i \ with | (100:5)
decomp.
XXXV1 - - 4
| >%(>43K
XXXVII - 0.15, 1 64
/\/\/(}-[)\ (100:1)

XXXVIII - 042, I* 47
1 (10:1)

XXXIX 132|025, 1 64
A(w\ (10:1)

XL A i 32
weo—d 4 N |

N=N . s
XL1 - . 53
Hoo</ Bl Y 1
) N=—. S ] )
XLII - - | 0.08, 1 56
7NN (10:1)
N= N=/"-

* +0,1 % NH; - H,0
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compounds or lithium N-silylam des, for exanple n-butyllithium |ithium
di i sopropylamde or lithiumbis-trinmethylsilylamde, preferably in

fetrahydrofurMﬂb?_ithl um bis-trinmethylsilylam de or n-butyllithium in
a tenperature range from- 100[err]C to +20[err]C, preferably from

-75[err]Cto -40[err]C 20 The al cohol s 42isted above are preferentially

suitable for the 1st step of process [D and tetrahydrofuran is

preferenti al | Prepamtarydiiamplesie subsequent cyclization. Suitable bases for

the cyclization are preferably the lithium Nsilylal kyl am de conpounds

| i sted above or n-butyllithium n-Butyllithiumis particularly preferred.
Example 1

(5R)-3-(5-(2-Pyridyl)thien-2-yl)- 5-ethoxycarbonyl-aminomethyl-oxazolidin-2-
one

=
! S L—J\/
N\ N NH O\/

5 2 ml of methylene chloride and 0.33 ml (2.4 mmol) of tricthylamine are added
to 348 mg (1 mmol) of the compound of Example XXVIII. The resulting

~ reaction mixture is cooled to 0°C and 115 pl (1.2 mmol) of ethyl chloroformate
-are added. The mixture is allowed to warm up to room temperature overnight,

concentrated and chromatographed on silica gel (methylene chloride : methanol
10  100:2). '

Yield: 170 mg (49% of theory)
M.p.: 187°C with decomp.
R.= 0.48 (I, 100:5)

MS (EI): 348 (M+H)" (100%)

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

_—
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- 21 -
al cohol

r ange fron1-iguggﬂ53%
out in the presence o

The first

0 room t enperat ure.
an auxiliary and/or

reaction step is carried out at the boiling point of the

in question and the cyclization.is carried out in a tenperature

The cyclization [ D]
inthe 5

is carried

presence of an acid.

Suitable acids are generally inorganic ad3ds such as, for exanple,
hydrochl oric acid or sul phuric acid, organic carboxylic acids having 1-6 C

chl ori ne and/ or

at ons whi ch Jableoptionally substituted by fluorine,

exanpl es being acetic acid,
acid or propionic acid,
radi cal s,

brom ne,

radi cal s or aryl

10
exanpl

trifluoroacetic acid,
suPphoni c acids having (Jerr]-Cerr]-al kyl

trichl oroacetic

bei ng nmet hanesul phoni ¢ aci d,
et hanesul phoni ¢ acid, benzene8UTl BhonRc acid or

NH
R
Ex.no. | A R! M.p. *C) | R, Solvent |Yield
' (ratio) (%)
2 Y -CO-CH,Cl 250 with 034,1 8
. decomp. (100:5)
3 ocH, | 174 with 0.11,1 15
7\ 3 .
s \!< decomp. | (100:5) _
4 o 177 with 45
7\ "
s ~N s Pl ¢ HS
|}
o
5 R N, | 170 with 01,1 60 _
. : (100:5)
o
6 cF, | 211 with 045,1 60
73 3 decom
s P- | (100:5)
o )
7 7 . 155 with 0.27, 1 84
s Y decomp. (100:5)
[+
8 K\ 'I' 141 (();:)S;)I 90
& No c “3 M
Y
9 - ' ocH, | 183 with 014,1 84
7\ 31 4
. \“/ decomp. | (14,:5)
o
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t ol uenesul phoni c aci d. Fwdrochloric acid is particularly preferred. The
acid is used in an amount of 1 nol

i to 10 nol, preferably of 1 nol to 2 nol,
based on 1 ng#%gg%%g%%conpounds of the general formula (XI). 15 Sui t abl e
auxiliaries nventional reagents such as phosgene, carbonyl di-

imdazol e, diethyl carbonate or trichl or-ofkthyl chloroformate. Carbonyldi-
I m dazol e, diethyl carbonate or trichloronmethyl chlorofornmate is preferred.

Sui t abl e sol VEatile 13CGortimuatisndgenat ed hydrocarbons |isted above.
chloride is preferred. 20
known or can be g

Met hyl ene

The conpounds of the general formula (VII1) are

———————————————————————————————————————————— S Si=—gt—i ds of
t he general f or rjiE =¥Lpdﬁnbe Rr Sobvend [fXieldex | e as
descri bed above. (ratio) | (%) '
10 t i | 187 with
i $ T ~ decomp. “
11 R 203 with 19
Y F decomp.
]
o
12 ™ ; 192 with 0.45, 1 38
. e decomp. | (10:1)
s CHy
A
13 e, | 165 with 27 ;
n d . ) Y decomp.
14 187 with 6
(\ cFy
. Y decomp. “
15 ' ocH, | 159 024, 1 38
7\ 3 ’
ﬂ . \!/ (100:5) “
16 ) Yc' 253 with 034, 1 8
s decomp. (100:5)
[+]
17 s | 164 with 0.31,1 34
7\
. \F' decomp. | (100:5) “
18 M _ | 175 with 03,1 21 ﬂ
‘ . Y decomp. | (100:5)
o
19 ) " 205 with 04,1 | 25
decomp. | cjo0:10
& "~e Hy . (10:
A
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Some of the conpounds of the general fornula (VIlI) are known or they are

- 22 - novel and can then be prepared for exanple by reacting the
appropriate mﬁ%h trichloroethyl chloroformate in one of the solvents
| i sted above, preferably xylene, at the reflux tenperature. Sone of the
conpounds of the general fornula (VI11) -a4®-known or they are 5 novel and
can then be prepared for exanple by reacting the appropriate carboxylic

aci ds with i Shable Jl (Gdritimustion)at e/ acetone, with sodi um azi de/water, with
di phenyl phosphoryl azi de/tetrahydrofuran or with xylene or nethyl ene

Ex.no. | A R! M.p. (°C) R, Solvent | Yield
(ratio) (%)

20 . s, | 194 with 058,1 35
A\ 7 N\ e
= . T decomp. 10:1)

21 194 with 11
| 8 5N ' L

L
|

A\ /A
= s
~N
I
~
a® N
-

24 N " 107 0.26, ] 48
= | 01
~ YN\CN: ( - )
Br .

R
SN
P
3C N

25 ocHy | 121 0.40, 1 49
Y (95':5)
. . . _
26 _

] 161 0.42,1 33

YN\"S (9:1)

H 145 0.41,1 74

\n/"‘": “:n

125 024, 1 56
(95:5)
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chloride, in the presence of one of the bases indicated above, preferably
triethylamne, at -10[err]C to roomtenperature. 10 Sonme of the conpounds
of the gener faon e (X) and (Xa) are known or they are novel and can be
prepared either by cleaving the nitrogen fromthe appropriate carboxylic
aci d azides and reacting the product w th4bhe appropriate al cohols, or by
reacting the appropriate am.nes with chloroformc acid esters, preferably
benzyl chl or oTablesk €Continvatéiorf t he sol vents |isted above, preferably 15
tetrahydrofuran or dioxane, in a tenperature range from-10[err]C to
200[ err] C, pr ef efedimppuecrrr=Gteamopc =G5 61 rrit PeTTT

. ry
concentrations (| Pi GO (R Selvent
| so- Sensi test agg For edch test sybstancd a (ratipes |d%) agarff pl at es
were prepared wh Trar eddECT|Eeast g Cornjcentr atf o, o1 LF
Prep AnEN Y _og\ lgp OSI:IF %1
=/ ] c Hs .
. \“/ (100:5)
[+]
28 W O 184 048, 1 75
~~ -0 Y CHy (100:5)
H [}
29 aws ov .. | ¥ 0.63,1 49
NS 3 (10:1)
5
30 PR 3 N H, 242 with 052,1 72
w=/ s Y decomp] (10:1)
: o
3 A ENY NHy 242with 0.45,i 77
we/ \“/ decomp.{ (10:1)
o]
32 NH 2sawith | 027, 1 49
wedl N 2
N \ﬂ/ decomp. (10:1)
. " '
33 N H 224with | 059, 1 86
= 4 N decomp. ao:1)
e
o
34 s " 223with | 0.63, 1 87
s s e decomp. 10:1)
e
(o]
_—
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obt ai ned by twofold dilution fromone plate to the
next. The agar plates were inoculated with a Miltipoint inoculator

(Denl ey). | noLelAagGilosBsnas effected using overnight cultures of the
pat hogens whi ch had been dil uted beforehand so that each inocul ati on”point

contai ned ca. 10[err] colony forning parti4dies. The inocul ated agar plates
grow h was eval uat ed

20 active substance,

were incubated at 37[err] C and the bacterial 25
after ca. 20 Hablesl (Teatipnation) ue ([err]g/m) indicates the | owest active

substance concentration at which no growh was detectable with the naked

eye. - 23 -
Ex.no.| A R M.p.(°C) | R, Solvent | Yield
(ratio) (%)
35 ~ M Yo\ 177with | - 28
N CHy decomp. '
o -
f 36 ~ i YN”z - - 4
o
37 -
- ¥ \ I \ Yo\/ ]78 75
- t 3
5
38 N\ H 218with 05.1 74
"a® ! decomp .
= N { ao:n
CHy
o
39 N\ 188with 048.1 36
A 8 Y' decompy (10:1)
o
40 CF >210 with | 049:.1 28
7 N_{ \ 3 decom .
. HyC = R Y p' (10:1)
[ o
41 >_° A\ ) YO\CH 140 06.1 49
= : 3 (20:1)
o
42 >_e g N N H, 204with | 02.1 65
= s Y decomp. (20:1)
|| °
43 a N Lo« 175 0.57.1 29
. . R -T'
il (10:1})
o
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MC values ([err]Jg/m): Ex. Staph. Staph. . Staph. Staph. E. coli
Kl ebs. Psdm no. 133 48N 25701 OTV Neunmann 57 .USA Bonn 10

4 4 Ié % %1 5352 >64 - >64 - >64 5 13 2 2
2 2 >64 >64 14 2 2 2 1

>64
264 >64 17 2 4- 48 - >64 >64 >64 18 2
4 4 1 >64 >64 >64 20 2 2 2 2
>64 >64Table>B{Ci)ﬁtmuat1&5) 2 2 2 1 >64
>64 [ For rapidly grovm ng nycobacterl a the M C were determined on the
basi s of the bro y- 2ael—CloG-Cillt e SR 5-043 {=e=f-—JTIVI
Swenson, C. Ex.no.| A : R! M.p.(°C) | R, Solvent Yield
(ratio) | (%)
4 N ) O« 134 with 034,1 &0
(__ X, Y CHy decomp} (100:5)
N o .
45 (,—N\ I\ NH, 233with - 84
_ . Y decomp.
[}
46 2HCl o« 258with | - 99
" Y CHs decomp.
(f_\ 7\ .
— s o .
4 o 182 0,39, I 54
7N ~ ’
N Y CHs ao:1)
o .
48 nu, | 135with | 067,1 16
7 N N\ 2 . d
s Y decomp! (100:5)
o]
|
49 e o« 155 0.25,1 12
X —‘{:}‘Q\ Y CHy @0:1)
o]
50 aYa o« 173 045,1 1
f I8 9 Y CHy | eon
o]
51 AW NH, 205with | 0,1, 1 30 N
d = s Y ’ decomp, (100:1) .
] .
52 o« 21lwith | - 1 30
/__\ ,_\ \n/ GHs decomp.
o]
_—
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Thornberry, U A Silcox, Rapidly growi ng nycobacteria.  Testing of
~susceptibility to 34 antimcrobial agents by broth m crodil ution.

Anti m crobi aILSEl_g_q_iésents and Chenot herapy, vol. 22, 186-192 (1982)].
brai n-heart extract nediumtreated with 0.1 vol.% of Tween 80 was an
exception. The nycobacterial strains used49ere obtained fromthe DSM

(Deut sche Samm ung von M kr oorgani smen (German Col | ection of

M cr oor gani sriFable Ar (Oontimkgtion)hey were incubated in a noi st chanmber at

37[err]C. 20 The M C val ues were evaluated after 2-4 days, when the
preparation-free

The

groweh The MC valie S
defined as the |pesb. lconcentrati rMip. €0 PR shiveaaMhahg! y
i nhibits macroscppicallly visible growh (ratio) | (%)

53 N AN o« 187with | 028, I, 31
. = Y CHy decomp. ao:1
]
54 ~ -CO-NH, 189 038, 1, 24
] (10:1)
N Z
|
N
N
55 = CONH, . |218 0.42, 1, 33
AN (10:1)
- .
N
56 7 -CO-NH, 152 0.36, 1, 7
Z (10:1)
l s
S
N
57 N AN -CO,-C(CH;); | 163 036, 1 76
=/ \=, (100:5)
58 ou . 038, II | 36
e’/ N Y CHy (1:1)
=N o
59 o. |13 - 13
s’/ \ Y CHy
N o
e

T



i4
4

24 -

M C val ues:
DSM 43078 43061 | nocul um

Mycobact eri um snmegnmati s Bacteri um

DSM

2. 20E+04 4. 20E+04 [/mM] 5 Ex. no.
Le A31 535 4 17 4 4 |soniazid
2
-50-
The compounds listed in Table 2 were prepared analogously to the instructions
of Example XVI:
Table 2:
Ex. |A R! F(C) |R¢ Yield (%
no. of theory)
60 a \I(O\OHS - ?i:;;)l 68
N o .
61* | M Yo\cn - 033, 1 35
N 3
= 10:1
; (10:1)
62* | Yo\cu - 0.33,1 56
: = 3
. 10:1
5 (10:1)
63* | .. _ /1 YONCH 165 0.28,1 49
PN = 3
10:1
A (10:1)
64* ; ow_ {198  |0381 50
cn.:-(’ N Y CH3 . *
"= 10:1
A (10:1)
*

Compounds 61 to 64 were prepared analogously to the instructions of
XVI from the appropriate trimethylstannyl compounds.

_—
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Streptonycin 4 4 10 MC determ nation with Mycopl asna
pneunoni ae Mycopl asma pneunoni ae strain Pl 1428 was cul tured under aerobic
conditions i nePRIYD §33li umto which 1% of glucose, 2.5% of yeast extract,
20% of donor horse serum and 0.002% of phenol red had been added. The M C
were determ ned on the basis of the met todl of serial microdilution in a
liquid 15 nedi um described by ter Laak et al. (E.A ter Laak, A
Pijpers, J.HExampladSyraaf E. Schoevers, J.H M Verheijden: Conparison of
Met hods for in vitro Testing of Susceptibility of Porcine Mycopl asna
Species to Antimcrobial Agents; Antimcrobial Agents and Chenot her apy,

vol . 35, 22888334894 Pyrlyl) oyridinnD-yl)<3: (iehomgearbonlylatinomethyl)-2-
preparation-free control started to change 20 colour fromred to yell ow,
10 vol . % of a¥arelidibone s ermtekbridecubat i on at

[o]
=\_/~\_ A
N\ / \ /, N [»]
NTO\CHg

o]

x HCl

2.04 ml (8.16 mmol) of 4 N HCl in dioxane and then 200 ml of ether are added
5  to a solution of 500 mg (1.6 mmol) of the compound of Example 61 in 60 ml
of dioxane. The precipitate formed is filtered off with suction, washed with
ether and dried under high vacuum. |
Yield: 0.555 g (90%)
'H NMR (200 MHz, DMSO-d,): 8= 8.9 - 9.2 (m, 3H); 8.45 - 8.55 (m, 3H);
10  8.30 (bt, 1H, NH); 8.20 (d, 2H); 4.70 (m, 1H); 4.30 (dd, 1H); 3.95 (dd, 1H);
3.52 (s, 3H); 3.45 (m, 2H).

The compounds listed in Table 3 were prepared analogously to the instructions
of Example 65:
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37[err]C was continued for ca. 10 hours and the M C was defined as the.
val ue at which the blue colour of the nediumw th the small est

concentrati orLefA Bl 888rati on remai ned unchanged. - 25 - ExX. no.

MC (my/m) 13 8 14 8 The conpounds
according to the invention of general f or Rél-a (I') have a low 5 toxicity

and a broad antibacterial spectrum especially against Gampositive
Table 3:

X HCl

‘M.p. Yield (%
¢C) of theory)
o 239°C, 93 %
\n/ cH, | with
o decomp.
: ' o 227°C, 87 %
\n/ CHy | with
o decomp.
' o 207°C, 70 %
\n/ cH, | with
Py ) decomp.

-
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bacteria and nycobacteria, Haemophilus influenzae and anm
for rapidly grow ng mycobacteria. These properties enable |“M““NL
as chenot her t ti ve substances in human and veterl muwm

conpounds ac%‘%g‘i?g the invention are particularly ef fecti Ve égaf’ns
bacteria and bacterioid mcroorgani sns sufp-as nycoplasmata. They are
therefore particularly suitable in human and veterinary nedicine for the

prophyl axi s cPgtepbebmber apy of |ocal and system c infections caused by
such pat hogens. The present invention includes pharnmaceutical formulations
whi ch contain one 15 or nore conpounds according to the invention in

addition to npn-t B{‘@iﬁ exci pients, or
whi ch consi st of gﬁg&é‘?hﬁgre ac |v§ﬁ§§gfp%é%%er§€@mgﬁto t he inventi on,

as well- as processes for the preparatol on
A AN
N7 o
N\_—~NH-R'
in which
R'  isaradical of the formula D-R? -CO-R? or -CO-NRR?,
5 wherein

D is the CO, or SO, group,

R? is phenyl or linear or branched alkyl having up to 7 carbon atoms;

R® is trifluoromethyl or linear or branched alkyl having up to 6 carbon
atoms which is substituted by halogen or trifluoromethyl, and

10 R*and R’ are identical or different and are hydrogen, phenyl or linear or
S branched alkyl having up to 5 carbon atoms, and

A is a 6-membered aromatic heterocycle having at least one nitrogen atom
and directly bonded via a carbon atom, or
a 6-membered bicyclic or tricyclic aromatic radical having at least one

15 nitrogen-containing ring and directly bonded via a carbon atom, or

f-carbolin-3-yl or indolizinyl directly bonded via the 6-membered ring,
or
a S-membered aromatic heterocycle having up to 3 heteroatoms from the
group S, N and/or O and directly bonded via a carbon atom, which

i




of these formul ations. The active substance or substancesmﬂy\

al so be present in 20 m croencapsul ated formin one or mmm;mnj
exci pients i M&g%rﬁbove. The therapeutically active co "””m
preferably be pres in the abovenentioned pharmaceutical forfrullati®ons in
a concentration of about 0.1 to 99.5% by-®&di-ght, preferably of about 0.5 to
95% by wei ght,. of the total m xture. - 26 - In addition to the conpounds

according to the iheterddycle carhadditivnalieriaverefused benzene or naphthyl ring, all
- the rings optionally being substituted in each case by up to 3 identical or
different substituents selected from carboxyl, halogen, cyano, mercapto,
formyl, trifluoromethyl, nitro, linear or branched alkoxy, alkoxycarbonyl,
5 alkylthio or acyl, each of which has up to 6 carbon atoms, and linear or
| branched alkyl having up to 6 carbon atoms, which in turn can be
substituted by hydroxyl, by linear or branched alkoxy or acyl, each of
which has up to 5 carbon atoms, or by a group of the formula -NR°R’,

wherein

10 R® and R’ are identical or different and are hydrogen, cycloalkyl having
3 to 6 carbon atoms, linear or branched alkyl having up to 5 carbon
atoms or phenyl, '
or, together with the nitrogen atom, form a 5- or 6-membered saturated
heterocycle optionally having another heteroatom from the group N, S

15 and/or O, which heterocycle in turn can optionally be substituted, also

on another nitrogen atom, by linear or branched alkyl or acyl, each of
which has up to 3 carbon atoms,

and/or

the rings are optionally substituted by a group of the formula -NRSR”,

20 wherein |

R® and R” are identical or different, are as defined above for RS and
R’ and are identical thereto or different therefrom,

and/or :
the rings are optionally substituted by (C,-Cy)-alkenylphenyl, phenyl or
25 a 5- or 6-membered saturated or unsaturated hetérocycle havingup to 3
heteroatoms from the group S, N and/or O, which substituents in turn

—————————
———
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pharmaceutical fornulations can also contain other phar

~substances. In general it has proved advantageous, in bSHWLMHIEFm,mm
veterinary npdigi31es3% to administer the active substante %or 'sulsstances
according to the invention in total amounts of about 0.5 to about 500 ng/kg
.of body wei ght, preferably 5 to 100 rrg/ kgS50'f body wei ght, every 24 hours,
optionally in the formof several, single doses, in order to achiev

desired results. N%l%l@auﬁswhﬁlﬁﬂéd B M&l%@%é"%ﬂl&/é%ﬁﬁnce or
subst ances accor di @t i2 N4 X b_out 1 to about
80 ng/ kg of body 'g(;k‘t,’ '@Beﬁgﬁy 3’?‘ %%Nng ??bo y #ei ght. To
broaden the spectrum of action and increase the actlon the conpounds

according to the | vention can al so be conbined with other antibiotics.
wherein

a  isthe number 0, 1 or 2,

5 R R’ R, R™ and R" are identical or different and are hydrogen,
linear or branched alkyl having up to 6 carbon atoms or phenyl,
.R'®and R" are identical or different, are as defined above for R® and R’
and are identical thereto or different therefrom, and

RB and R are identical or different and are linear or branched alkyl
10 having up to 4 carbon atoms or phenyl which is optionally substituted by
' linear or branched alkyl having up to 4 carbon atoms,

and/or in turn are optionally substituted by up to 2 identical or different
substituents selected from carboxyl, halogen, cyano, mercapto, formyl,
trifluoromethyl, nitro, phenyl, linear or branched alkoxy, alkoxycarbonyl,
15 alkylthio or acyl, each of which has up to 6 carbon atoms, and linear or
branched alkyl having up to 6 carbon atoms, which in turn can be
substituted by hydroxyl, by linear or branched alkoxy or acyl, each of
which has up to 5 carbon atoms, or by a group of the formula -NR'"RS,

wherein

20 R and R*® are as defined above for R® and R” and are identical thereto
or different therefrom,

and/or

the rings are optionally substituted by a radical of the formula
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- 27 - Annex to the experi nental section List of sol verr‘r_m—xt—mkes——used-i@r_

chromat ography: | d!chl or onet hane : net hanol mﬂi’ ﬁ'im acetate
Zinyt et SRRLER, Tl ;ng!_ggﬁzﬂf vl

0
(CH,), \
wherein
n is the number 0, 1 or 2,

and their stereoisomers, stereoisomeric mixtures and salts.
2. Compounds of the general formula (I) according to Claim 1 in which

5 R! isaradical of the formula D-R2, -CO-R3 or -CO-NR*RS,
wherein

D  isthe CO, or SO, group,
R?  isphenyl or linear or branched alkyl having up to 5 carbon atoms,

R3 1s trifuoromethyl or linear or branched alkyl havmg up to 5

10 carbon atoms which is substituted by fluorine, chlorine, bromine or
' trifluoromethyl, and

R*and R® are identical or different and are hydrogen, phenyl or linear or
branched alkyl having up to 4 carbon atoms, and

A is cinnolinyl, pteridinyl, acridinyl, quinazolinyl, quinoxalinyl,

15 naphthyridinyl, phthalazinyl, quinolyl, isoquinolyl, pyridyl, pyrazinyl,.
* pyrimidinyl or pyridazinyl bonded via a carbon atom, or

pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, oxazolyl,. 'isothiazolyl,

isoxazolyl or furazanyl directly bonded via a carbon atom, or indolyl,
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VIl CHerr]C[err]: MeOH 10 Abbrevations: Z-  benzyloxycarbonyl Boc

tert-but oxycarbonyl DV di met hyl formam de Ph phenyl 15 m
t et rahydr of urge AOB} 538r bonyl di i m dazol e DCE di chl or oet ha m\ m‘m m
corrpounds 20 Exanple | 57 c L M s *

benzo[blthienyl, naphtho[2,3-b]thienyl, benzo[b]thiazolyl, benzo[b]-
imidazolyl or benzo[b}furanyl also directly bonded via a carbon atom of
the 5-membered ring, which substituents are optionally substituted by up
to 3 identical or different substituents selected from fluorine, chlorine,
5 bromine, linear or branched alkyl, acyl or alkoxy, each of which has up
to 5 carbon atoms, phenyl, pyrimidyl, pyridazinyl and pyridyl, which in
turn can be substituted by linear or branched alkyl, alkoxy or acyl, each
of which has up to 5 carbon atoms, or by a group of the formula

-NRSR’,
10 wherein

R® and R’ are identical or different and are hydrogen, phenyl,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or linear or branched
alkyl having up to 4 carbon atoms,
and their stereoisomers, stereoisomeric mixturgs and salts.
15 3. Compounds of the general formula (I) according to Claim 1 in which
R'  is a radical of the formula D-R?, -CO-R® or -CO-NRR’,
wherein

D is the CO, or SO, group,

R?  isphenyl or linear or branched alkyl having up to 4 carbon atoms,

20 R? s triflucromethy: or linear or branched alkyl having up to 3
- carbon atoms which is substituted by fluorine, chlorme bromine or
trifluoromethyl, and

-

il



- 28 - 5- Bronpb- 2- isocyanato-pyridine hydrochloride [err . 0 0. 64

- mol) of trichloroethyl chloroformate are added dropw se at}!l‘ mﬂ ll!ﬂ)lﬂllm
stirred sol ufjeof 33df53900 g (0.58 nol) of 2-am no-5-bronopyr UL LI
of 1, 2-dichl oroethane. Wen the addition has ended, the mxture 'S

Jefluxed for 2 h and then allowed to cool3& o room tenperature. The

precipitate forned |s flltered off washed thoroughly with 100 m of
1, 2- di chl or oet han&*and R} argddentieal oridjfereat anéhass Bydengen, pherylaslineer oo

give 98.3 g (72% vplndlaa alkyl having up to 3 carbon atoms, and

I-

A is thienyl, pyridyl or quinolyl, each of which is optionally substituted by

up to 2 identical or different substituents selected from chlorine,

5 bromine, linear or branched alkyl or alkoxy, each of which has up to 5
carbon atoms, phenyl, pyridazinyl, pyrimidyl and pyridyl, which in turn

can be substituted by linear or branched alkyl, alkoxy or acyl, each of

which has up to 5 carbon atoms, or by a group of the formula -NRR’,

wherein

10 - R® and R’ are identical or different and are hydrogen, phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or linear or branched
alkyl having up to 3 carbon atoms,

and their stereoisomers, stereoisomeric mixtures and salts.

4. Compounds of the general formula (V):

15 in which
A is as defined in Claim 1
and

ng iS Cl- C4‘ alky‘.,
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10 Rerr] 0.23 (ethyl acetate) Ms (EI) mz = 198 (M “[‘r" ,
¢5R) - 3- ( 5- B“E%A%I 53?n 2-yl)-5-butyryl oxy-nmet hyl - oxazoll " A
suspensi on of 2. g (25 nmmol) of lithiumbromde and 5.46 g ( 35 fmof ) O f
45 tributyl phosphine oxide in 73 ml of x§9ene is boiled for 1 [err] in a
wat er separator. A mxture of 58.5 m (0.42 nol) of triethylamne and 66.6
g (0.42 nol) ard (Rjr stgtecisaigershsteyecisameric atistaneslandsalte at the boil. 98.2
g (0.42 nol) of the conpound of Exanple | are simultaneously added in
portions over 20 mn.

5. Compounds of the general formula (VI):

title corrpoundlntheformof a yellow solid. Mp.: 248- 254ler|CI”dec np.)

in which
A is as defined in Claim 1,
5  and their stereoisomers, stereoisomeric mixtures and salts.

6. Process for the preparation of compounds of the general formula (I)
according to Claim 1, characterized in that

compounds of the general formula (II):

O
A AN

in which
10 A is as defined in Claim 1,
are reacted with compounds of the general formula (III):

RL-E  (III)

"in which

Th:s Sheet Has Been R«
[N




- 29 - Wien the addition has ended, the mxture is stirred for a further T —
h under reflux. It is allowed to cool to roomtenperature u u

is evaporate f uggler vacuum The residue is chronat ograﬂlﬂ", ﬂ"m Hm;mm
silica gel (foruen thyl acetate 95:5) to give 37.9 g (26% 6f thettist|e

. .Conpound in the 5 "“formof an oil. Rl err§0 = 0. 43 (tol uene: et hyl acetate

4: 1) M5 (FAB) miz= 343 (MtH)[err] [err]H NVMR (250 MHz, DVBO-d[err]):
[err]= 0.81 R Jisagdefine®tir Cladnerlr] CH err]); 1.5 (m

and

E is halogen or linear or branched alkylthio, alkoxy or
' hydroxyalkoxycarbonyl, each of which has up to 5 carbon atoms,

5 in inert solvents, optionally in the presence of a base, the compounds are
optionally converted to their salts or freed from their salts by conventional

methods, and the stereoisomers are optionally resolved by conventional
methods.

7. Compounds of the general formula (I) according to Claim 1 for use in
10  combating diseases.

8. Use of compounds of the general formula (I) according to Claim 1 for
the preparation of drugs.

9. Drugs containing compounds of the general formula (I) according to
Claim 1. '
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2H, CHerr]CHerr]CHerr]CO,; 2.29 (t, J =7 Hz, 2H, .
.CH err]CH err]CH err]CO; 3.91 (dd, J = 10 7 Hz, 10 Hz, 1H, H4 trans);

<4.25 (dd, Jyze cis); 4.36 (m 2H, CHerr]O; 4.97 (m
1H, H-5); 865 ZE, J =1 Il% 2H, pyridyl H3,4); 8.50 (d, J =1 Hz, pyridyl
“H-6) Exanple |11

(5R) - 3- (5-Brono- pyri di n-2-yl)-5-hydroxynet hyl - oxazol i din-2-one [err] 15
185 ng (0.57 nmol ) of caesium carbonate are added to a solution of 19.6 g
(57.3 mol ) of the conmpound of Exanple I in 125 m of anhydrous net hanol
and the mxture is stirred for 5 h at roomtenperature. The solvent is
evapor at ed of f under vacuum and the residue is stirred with 30 ml of ether.
The preci pi ' ; : meshed with 25 nl of water and 5 m of

et her and

Abstract

The invention relates to novel heteroaryl-oxazolidinones of the general formula

| (D):

5  in which the substituents are as defined in the description, to processes for their
preparation and to their use as drugs, especially as antibacterial drugs.
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20 dtied under high vacuumto give 10.73 g (9% WWNT&@EROM&W n

the formof light-coloured crystals. Mp.: 0.09 A JCseziption : peged .. lamepagud 23

~4:1) Ms (DCI, NHerr]) mz = 273 (M:H) [err] [erfrH WM(SQZOOPM‘; t0paged.:{‘9.

' CD[err]OD) [err]=3.68 (d,"J = 5.9 Hz, 1H CHle Wms(sB?pggu 2&; pagbd=...
4, 9 Hz, 1H, CHerr]O; 406(dd J = 7110 He f

- 30 - =09, 10 Hz 1H H-4 CIS). 4.75 (m 1H,

stractt  apaged %A aﬁ?% D
10 Hz, 1H

5): 7.92 (dd, J =
10 te, 1M Doeiibtenak s ; . 1, DATE Of REcBIPTIAOE SR J =

The present invention relates to novel heteroaryl-oxazolidinones, to processes

for their preparation and to-their use as drugs, especially as antibacterial drugs.

The publications US 5 254 577, US 4 705 799, EP 311 090, EP 312 000 and
5 C.H. Park et al., J. Med. Chem. 35, 1156 (1992), have disclosed N-
aryloxazolidinones with an antibacterial action. 3-(Nitrogen-substituted)-

phenyl-5-beta-amidomethyloxazolidin-2-ones are also known from EP 609 905
Al.

Oxazolidinone derivatives with an inhibitory action on monoamine oxidase have
10  been published in EP 609 441 and EP 657 440 and oxazolidinone derivatives
acting as adhesion receptor antagonists have been published in EP 645 376.

Oxazolidinone derivatives with an antibacterial action have also been described

in our patent applications EP 694 543, EP 693 491, EP 694 544 and
EP 697 412. ‘

15  The present invention relates to novel heteroaryl-oxazolidinones of the general

formula (D):
O
A
AN .
N~ NH-R'
in which

R!  is aradical of the formula D-R2, -CO-R? or -CO-NR‘R?,

“ wherein
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1H, pyridyl H6). Exanple IV 5 5-(2-Pyridyl)-thiophene-2-carboxylic acid
azide [err] 20 g (97.45 mmol) of 5-(2-pyridyl)-thi ophene-2-carboxylic acid
are dissolved in 200 M of acetone, 15.94 m (115 mml) of triethyl am ne
are added and the reaction solution is cooled to O[err]C. A solution of
14.85 m (115 mol) of isobutyl chlorof-c2rate in 88 m of acetone is slowy
added dropwi se, with 10 stirring. After 1 h at O[err]C, a solution of 9.5
g (146 mol) of Podi uisthei@@,ion S, gioupf water is added dropwi se and the
reaction mxture is subsequently stirred for 1 h at Oferr]C and all owed to
warmup to roomtenperature. It is poured all at once into ice-water and

the product is fRPter gyl ¥t liledt/6t bacREd ali§AHabihg up to 7 carbon atoms,

R*? s trifluoromethyl or linear or branched alkyl having up to 6
carbon atoms which is substituted by halogen or trifluoromethyl, and

5 R* and R’ are identical or different and are hydrogen, phenyl or linear or
branched alkyl having up to 5 carbon atoms, and

A is a 6-membered aromatic heterocycle having at least one nitrogen atom
and directly bonded via a carbon atom, or a 6-membered bicyclic or
tricyclic aromatic radical having at least one nitrogen-containing ring

10 and directly bonded via a carbon atom, or

B-carbolin-3-yl or indolizinyl directly bonded via the 6-membered ring,
or
a 5-membered aromatic heterocycle havingup to 3 heteroatoms from the
group S, N and/or O and directly bonded via a carbon atom, which
15 heterocycle can additionally have a fused benzene or naphthyl ring, all
the rings optionally being substituted in each case by up to 3 identical or
different substituents selected from carboxyl, halogen, cyano, mercapto,
formyl, trifluoromethyl, nitro, linear or branched alkoxy, alkoxycarbonyl,
alkylthio or acyl, each of which has up to 6 carbon atoms, and linear or
20 branched alkyl having up to 6 carbon atoms, which in turn can be .
substituted by hydroxyl, by linear or branched alkoxy or acyl, each of
which has up to 5 carbon atoms, or by a group of the formula -NRR’,

wherein

R® and R’ are identical or different and are hydrogen, cycioalkyl having
25 3 to 6 carbon atoms, linear or branched alkyl having up to 5 carbon

This is the replacement sheet

Date: l 9 MAY !997



further as such. 15 Yield: 21 g of noisture-containing powler Exanple V
5-(2-Pyridyl)-but oxycar bonyl am no-t hi ophene [err] 21 g of the conpound of
Exanple 1V are introduced in portions into 400 m of - 31 - boiling

n- but anol . When the evolution of gas has ceased, the m xture is stirred for
15 min under reflux. After cooling to rdomtenperature, it is concentrated

atoms or phenyl,

or, together with the nitrogen atom, form a 5- or 6-membered saturated
heterocycle optionally having another heteroatom from the group N, S
and/or O, which heterocycle in turn can optionally be substituted, also

5 on another nitrogen atom, by linear or branched alkyl or acyl, each of
which has up to 3 carbon atoms,

and/or

the rings are optionally substituted by a group of the formula -NR*R7,

wherein

10 R¥ and R” are identical or different, are as defined above for R® and
R’ and are identical thereto or different therefrom,

and/or

the rings are optionally substituted by (C,-C,)-alkenylphenyl, phenyl or
a 5- or 6-membered saturated or unsaturated heterocycle having up to 3
15 heteroatoms from the group S, N and/or O, which substituents in turn
are optionally substituted by a group of the formula -CO-N®R%

-NRR", -NR12-§(0),-RB, R*RN-SO,- or R'-S(0),-,
wherein

a is the number 0, 1 or 2,

20 R% R®% R, RM and R¥ are identical or different and are hydrogen,
linear or branched alkyl having up to 6 carbon atoms or phenyl,

R! and R" are identical or different, are as defined above for R and R”
and are identical thereto or different therefrom, and
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and the residue is stirred with ether, filtered off with suction and dried
at 50[err]Cin a circulating-air drying cabinet. 5 Yield: 18.8 g (75% of
theory) 'H NWR (200 MHz, DVMsO-d[err]): [err]= 10.8 (s, 1H); 8.45 (d, J =5
Hz, 1H); 7.68 - 7.85 (m 2H); 7.5 (d, J =5 Hz, 1H); 7.1 - 7.2 (m 1H);
6.57 (d, J =5 Hz, 1H) 4.14 (t, J = 7-Ax= 2H); 1.62 (q, J = 7 Hz, 2H);
1.39 (h, J =7 H, 2H); 0.92 (t, J =7 Hz, 3H. 10 Exanpl e VI

(5R) - 3- ( 5- ( 2- PyR'dyeind- R mmentipasohyiﬂﬁcmnnmnﬂyareohmml ombranzhedealkylr r |
18.8 g (68 nmol t he .di ssol ved i.n .190

Sheot 0t SOSET) bating s 16 JURENON aftms or PResYhichdS apbonditsdiitendy

linear or branched alkyl having up to 4 carbon atoms,

and/or in turn are optionally substituted by up to 2 identical or different

5 substituents selected from carboxyl, halogen, cyano, mercapto, formyl,
trifluoromethyl, nitro, phenyl, linear or branched alkoxy, alkoxycarbonyl,

alkylthio or acyl, each of which has up to 6 carbon atoms, and linear or

branched alkyl having up to 6 carbon atoms, which in turn can be

substituted by hydroxyl, by linear or branched alkoxy or acyl, each of

10 which has up to 5 carbon atoms, or by a group of the formula -NRR'S,

wherein

R'Y and R*® are as defined above for R® and R? and are identical thereto
or different therefrom,

and/or

15 the rings are optionally substituted by a radical of the formula

)

(CH,). O

wherein

n is the number 0, 1 or 2,

and their salts.

The compounds according to the invention can exist in stereoisomeric forms
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m xture is cooled to -70[err]C. Ca. 27 ml of a 2.5 N solution of
n-butyllithiumin 15 hexane are then sl owy added dropw se until the
col our changes to red. 9.6 m (68 nmol) of (R)-glycidyl butyrate are then
added dropwi se. The m xture is allowed to warmup to room tenperature,
saturat ed anmoni um chl oride sol ution i35 Jatded, the organi ¢ phase is
separated off, and.th queous phase, i s extracted tw ce wth, nethyl ene
chiori de. m@cgmeﬁgeﬁevegwmme Image fwn@enzmmq 8o} Eﬂaq‘)e and

Suct on. v &1 JretecE? s adie (RSsraisdnfis)” TRE Sl U6 Ftefis b @

CH err ] OH =th&éOénditidvhers: ofl Hidstereoisomers and to their respective mixtures. The

- racemic forms and the diastereoisomers can be resolved in a known manner
5  into the stereoisomerically pure components.

Biocompatible salts of the novel heteroaryl-oxazolidinones can be salts of the
substances according to the invention with mineral acids, carboxylic acids or
sulphonic acids. Examples of particularly preferred salts are those with
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid, methane-

10 sulphonic 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 which may be mentioned are those with conventional bases, for example
alkali metal salts (e.g. sodium or potassium salts), alkaline earth metal salts (e.g.
15 calcium or magnesium salts) or ammonium salts derived from ammonia or from
organic amines such as, for example, diethylamine, triethylamine,
ethyldiisopropylamine, procaine, dibenzylamine, N-methylmorpholine,
dihydroabietylamine, 1-ephenamine or methyl-piperidine.

Within the framework of the invention, the heterocycle in the substituent A, in

20  the case of direct bonding to the oxazolidinone skeleton, can on the one hand
be a S-membered aromatic ring which can contain up to 3 oxygen, sulphur
and/or nitrogen atoms as heteroatoms and can additionally have a fused
benzene or naphthyl ring. Examples which may be mentioned are pyrrolyl,
imidazolyl, furyl, thienyl, thiazolyl, oxazolyl, isothiazolyl, isoxazolyl, furazanyl,

25  indolyl, benzo[b]thienyl, naphtho[2,3-b]thienyl, benzo[b]thiazolyl,
benzo[b]furanyl or benzofblimidazolyl. Pyrrolyl, imidazolyl, furyl, thienyl,
isothiazolyl, thiazolyl, isoxazolyl, furazanyl, oxazolyl, benzo[b]thienyl,
benzo[b]imidazolyl and benzo[b]thiazolyl are preferred.
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- 32 - [err]H NVR (200 WMHz, DVMsO-d[err]): [err] =8.45 (d, J =5 Hz, 1H

7.7 - 7.9(m 2H: 7.6 (d, J =5 Hz, 1H: 7.15 - 7.25 (m 1H): 6.58 (d, J
5 Hz, 1H);

Exanpl es |

10

20

25

5.28 (t, J =7 Hz, 1H); 4.77 - 4.9 (m 1H); 4.13 (dd, J 10 Hz, 9
Hz, 1H); 3.86 (dd, J = 10 Hz, 6 Hz, 1H); 3.55 - 3.78 (m 2H). 5 The
conpounds listed in Table | are prepared@mnal ogously to the instructions of

to VI:
Within the framework of the invention, the heterocycle in the substituent A, in

the case of direct bonding to the oxazolidinone skeleton, can on the other hand
generally also be a 6-membered aromatic heterocycle having at least one
nitrogen atom and directly bonded via a carbon atom, or a 6-membered
bicyclic or tricyclic aromatic radical having at least one nitrogen-containing
ring and directly bonded via a carbon atom, or [3-carbolin-3-yl or indolizinyl
directly bonded via the 6-membered ring. Examples which may be mentioned

are cinnolinyl, pteridinyl, phenanthridinyl, acridinyl, phenanthrolinyl,

quinazolinyl, quinoxalinyl, naphthyridinyl, phthalazinyl, quinolyl, isoquinolyl,

4H-quinolizinyl, phenazinyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
indolizinyl, B-carbolin-3-yl and indolizinyl directly bonded via the 6-membered
ring. '

In the broader definition of substituents, the heterocycle can also be a 5- or 6-
membered saturated or unsaturated ring which can contain up to 3 oxygen,
sulphur and/or nitrogen atoms as heteroatoms. Thienyl, furyl, pyrrolyl,
pyrazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, thiazolyl, oxazolyl,

imidazolyl, pyrrolidinyl, piperidinyl or piperazinyl may be mentioned as
preferred.

These also include 5- or 6-membered saturated hetefocycles bonded via N,

which can also contain up to 2 oxygen, sulphur and/or nitrogen atoms as
~ heteroatoms, examples being piperidyl, morpholinyl, piperazinyl or pyrrolidinyl.

Piperidyl and pyrrolidiny! are particularly preferred.

Within the framework of the definition indicated above, hydroxyl-protecting
group is generally a protecting group selected from the following: trimethylsilyl,
triilsopropylsilyl, tert-butyl-dimethylsilyl, benzyl, benzyloxycarbonyl, 2-

nitrobenzjrl, 4-nitrobenzyl, tert-butoxycarbonyl, allyloxycarbonyl, 4--

methoxybenzyl, 4-methoxybenzyloxycarbonyl, tetrahydropyranyl, formyl,
acetyl, trichloroacetyl, 2,2,2-trichloroethoxycarbonyl, methoxyethoxymethyl,
[2-(trimethylsilyl)ethoxylmethyl, benzoyl, 4-methylbenzoyl, 4-nitrobenzoyl, 4-
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- 33 - Table I: [err] Ex. no. A M p Rerr] /

Yield ([err] O Sol vent (% of theory) VII [err] 209 with
61 [err] deconmp. VIII 185 -

71 1 X [err] 144 0.32, 1 (95:5) 78 H3C X
132 - 79 -7- -

fluorobenzoyl, 4-chlorobenzoyl or 4-methoxybenzoyl. Acetyl, tert-
butyldimethylsilyl or tetrahydropyranyl is preferred.

Within the framework of the invention, amino-protecting groups are the
conventional amino-protecting groups used in peptide chemistry.

5  These preferably include benzyloxycarbonyl, 2,4-dimethoxybenzyloxycarbonyl,

- 4-methpxybenzyloxy¢arbonyl, méthoxycarbonyl, ethoxycarbonyl, tert-

butoxycarbonyl, allyloxycarbonyl, phthaloyl, 2,2,2-trichloroethoxycarbonyl, 9-

ﬂuorenyl- methoxycarbonyl, formyl, acetyl, 2-chloroacetyl, 2,2,2-trifluoroacetyl,

2,2,2-trichloroacetyl, benzoyl, 4-chlorobenzoy1, 4-bromobenzoyl, 4-

10  nitrobenzoyl, phthalimido, isovaleroyl or benzyloxymethylene, 4-nitrobenzyl,
2,4-dinitrobenzyl, 4-nitrophenyl, 4-methoxyphenyl or triphenylmethyl.

Preferred compounds of the general formula (I) are those in which
R!  isaradical of the formula D-R2, -CO-R? or -CO-NR*R’,
wherein
15 D is the CO, or SO, group,
R?  isphenyl or linear or branched alkyl having up to 5 carbon atoms,

R?  is trifluoromethy! or linear or branched alkyl having up to 5

carbon atoms which is substituted by fluorine, chlorine, bromine or
trifluoromethyl, and

20 R* and R® are identical or differcnt and are hydrogen, pheny! or linear or
branched alkyl having up to 4 carbon atoms, and

A is cinnolinyl, pteridinyl, acridinyl, quinazolinyl, quinoxalinyl,
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0.1, V (21:4) [err] 165 0.1,V(1:4) 45 - 34 - Exanple
Xl (5R)-3-(5-Brono-pyridin-2-yl)-

5- met hanesul phonyl oxy- et hyl - oxazol idin-2- one [err] 3.27 m (42.28 mol)
of net hanesul phonyl chloride are added slowy to a 5 stirred sol ution,
cooled to O[err]C, of 10.5 g (38.44 mmel§-of the conmpound of Exanple III
and 6.40 m (46.14 mol) of triethylamne in 36 m of anhydrous

naphthyridinyl, phthalazinyl, quinolyl, isoquinolyl, pyridyl, pyrazinyl,
pyrimidinyl or pyridazinyl bonded via a carbon atom, or

pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, oxazolyl, isothiazolyl,

isoxazolyl or furazanyl directly bonded via a carbon atom, or indolyl,

5 * benzo[b]thienyl, naphtho[2,3-b]thienyl, benzo[b]thiazolyl, benzo[b]-

imidazolyl or benzo{b]furanyl also directly bonded via a carbon atom of

the S-membered ring, which substituents are optionally substituted by up

to 3 identical or different substituents selected from fluorine, chlorine,

bromine, linear or branched alkyl, acyl or alkoxy, each of which has up

10 to 5 carbon atoms, phenyl, pyrimidyl, pyridazinyl and pyridyl, which in

turn can be substituted by linear or branched alkyl, alkoxy or acyl, each

of which has up to 5 carbon atoms, or by a group of the formula

-NRR’,

wherein

15 R® and R’ are identical or different and are hydrogen, phenyl,
cyclopropyl, Cyclobutyl, cyclopentyl, cyclohexyl or linear or branched
alkyl having up to 4 carbon atoms,

and their salts.

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

R!  isaradical of the formula D-R?, -CO-R? or -CO-NR‘R’,
wherein

D is the CO, or SO, group,

R?  isphenyl or linear or branched alkyl having up to 4 carbon atoms,
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di chl oronet hane. The m xture is subsequently stirred for 10 m n at
O-5[err]C and then stirred into 50 mM of ice-water. The organi c phase is
separated off, washed with 20 m of saturated NaHCO3 sol ution and 20 m of
i ce-water and dried 10 over MgSO err]. .The solvent is evaporated off
under vacuumand the residue is stirred %ith 50 n of ether, filtered off
with suction and qried under high vacuumto give 12.8 (959, of the title
compound in the ®rm d$ tefperamethyl Qry hnears of \ignched alicdshayisgr gr tos3

i ot ot SO FORBELR e DL bR bl e

osq err] CH err]) trilubtorhethylJard 7, 10 Hz, 1H, H-4 trans); 4.27 (dd, J = 10,
10 Hz, 1H, H 4 cis); 4.52 (m 2H,

R* and RS are identical or different and are hydrogen, phenyl or linear or
5 branched alkyl having up to 3 carbon atoms, and

A is thienyl, pyridyl or quinolyl, each of which is optionally substituted by

up to 2 identical or different substituents selected from chlorine,

bromine, linear or branched alkyl or alkoxy, each of which hasup to 5

carbon atoms, phenyl, pyridazinyl, pyrimidyl and pyridyl, which in turn

10 can be substituted by linear or branched alkyl, alkoxy or acyl, each of
which has up to 5 carbon atoms, or by a group of the formula -NRSR’,

wherein

R® and R’ are identical or different and are hydrogen, phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or linear or branched
15 alkyl having up to 3 carbon atoms,

and their salts.

- Other particularly preferred compounds according to the invention of the
general formula (I) are those in which

R!  is aradical of the formula D-R?,
20 wherein
D is the SO, group and
R?  is defined as indicated above.
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CHerr]O; 5.02 (m 1H, H5); 8.09 (s, 2H, pyridyl H3,4); 8.52 (s, 1H,
pyridyl 20 H 6). - 35 - Exanple XIIl (5R)- 3-(5-Bronp-pyridin-2-yl)-
5- azi donet hyl - oxazolidin-2-one [err] 3.01 g (46.28 mmol) of sodium azide
are added to a stirred solution of 12.5 8 (35.6 mmol ) of the conmpound of
Example XI'l in 48 m of anhydrous DVF 51V -and the mixture is stirred for 3

h at 70[err]C. It is allowed . to cool to room . . .
[ é)&\er particu?ariy preferred compounds according to the invention of the

general formula (I) are those in which
R! s aradical of the formula D-R?
wherein
5 D is the CO, group and
R?  is defined as indicated above.

Other particularly preferred compounds according to the invention' of the
general formula (I) are those in which

R! is a radical of the formula CO-R3,
10 wherein
R®  is defined as indicated above.

Other particularly preferred compounds according to the invention of the
general formula (I) are those in which

R! s aradical of the formula CO-NR‘R?,
15 wherein
R* and R’ are defined as indicated above.

Other particularly preferred compounds of the general formula (I) are those in
which
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tenperature and stirred into 100 m of ice-water. The precipitate forned is
filtered off, washed with 50 ml of water and 20 m of petrol eum ether and
dried in air to give 10.1 g (95% of the title conpound in the form of

| i ght-col oured crystals. 10 p.: gz[err]c Rlerr] = 0.63 (tol uene:
ethyl acetate 2:3) M5 (DCl, NH[err]) ni‘ 298 (I\/H—i)[err] [err]H NMR (250
MHz, DMSO-d[err] 3.87 (dd, J =6, 8

: err (m CH rrl.);
Hz, 1H, H4 rané) 5"’*{18’& cap O_Ptém Yige s “%SFI ‘-IIF aéﬂ%élcat@dg@o("ﬁ; 1H, H5);
15 8.08 (s, 2H, pyrldyl H3,4); 8.51 (s, 1H, pyridyl H6). Exanple XIV
(5S)-3-(5-Bromo-pyridin-2-yl)-5-am nonet hyl - oxazol i di n-2-one hydrochl ori de
Other particularly preferred compounds of the general formula (I) are those in

which

A is quinolyl which can optionally be substituted as indicated above.

5  Other particularly preferred compounds of the general formula (1) are those in
which

A is pyridyl which can optionally be substituted as indicated above.

Examples of these compounds which are very particularly preferred are those in
which the pyridyl is substituted by pyrimidyl or pyridyl, each of which in turn

10 can be substituted by linear or branched alkyl or alkoxy, each of which has up
to 5 carbon atoms.

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

compounds of the general formula (I11):

O

a
~N o)
\_— NH
1S  in which
A is as defined above,

are reacted with compounds of the general formula (111):
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[err] A stirred solution of 10.1 g (33.9 mmol ) of the conmpound of Exanple
Xill in 16.5 m of 1,2-di rrethoxyethane Is heated to 50[err]C. 4.68 m (4.70
nmol ) of - 36 - trj e slowl y added dropw se (evoI ution
of gas) and, when t hejl aggs the m xture is stirred for ‘a
further 2 h at 90[errjiC 6. miFrﬂAQBD6 N-B&* ~are then added dropw se and the
mxture is stirred fo 90{err]C It is allowed to cool to

a
roomtenperature and the precipitate is f& Eered 5 of f, washddihwith 2 x
10 M of 1, 2-dinmet hoxyet hane and dried under high

in which
R!  is as defined above

and

5 E is halogen or linear or branched alkylthio, alkoxy or
hydroxyalkoxycarbonyl, each of which has up to 5 carbon atoms,

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

The process according to the invention can be exemplified by the following

equation:
Q
- [\ )L +  CHCO-CH,Cl
U/ s N o}
N
\_-LNHQ
o]
N Iy N
- N\ /4 s N~ o ;iu
U
T
' o

10 Suitable solvents, depending on the individual process steps, are the
conventional solvents which are not affected by the reaction conditions. These
preferably include alcohols such as methanol, ethanol, propanol or isopropanol,
ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran,
glycol dimethyl ether or tert-butyl methyl ether, ketones such as acetone or

15  butanone, amidessuch as dimethylformamide or hexamethylphosphorotriamide,

, eet
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vacuum over NaOH to give 8.9 g (85% of the title conpound in the form of
colourless crystals. Mp.: 260-262[err]C Rlerr] = 0.53 (acetonitrile: water
4:1) 10 M (EI) mz =271 (Merr]) '"HNWR (250 MHz, DMSO-d[err]): [err]=
3.28 (m 2H, CHerr]NHerr]); 3.93 (dd, J =7, 9 Hz, 1H H4 trans); 4.28
(dd, J =9, 9 Hz, 1H H4 cis): 5.00 (ml31H, H5): 8.05 (s, 2H pyridyl

H 3,4); 8 5 (m 3H NH[ err], pyridyl H6). Exanple XV 15 (59) - 3-

( 5- Br onp- pyhy@rosarboyis) such- 25 hexanes hesizgneadishiguopanzensyesigne or toluene,

oxazol i di n- alrﬁ&%yi gulplmxxde, acetonitrile, ethyl acetate, halogenated hydrocarbons such
as methylene chloride, chloroform or carbon tetrachloride, pyridine, picoline or

N-methylpiperidine. Mixtures of said solvents can also be used.

5  Suitable bases, depending on the individual process steps, are the conventional
inorganic or organic bases. These preferably include alkali metal hydroxides
such as, for example, sodium or potassium hydroxide, alkali metal carbonates
such as sodium or potassium carbonate, alkali metal alcoholates such as, for
example, sodium or potassium methylate or sodium or potassium ethylate,

10  organic amines such as ethyldiisopropylamine, triethylamine, picoline, pyridines
or N-methylpiperidine, amides such as sodium amide or lithium
diisopropylamide, lithium N-silylalkylamides such as, for example, lithium N-
(bis)triphenylsilylamide, or lithium alkyls such as n-butyllithium.

The base is used in an amount of 1 mol to 10 mol, preferably of 1 mol to 3
15  mol, based on 1 mol of the compounds of the general formula (III).

The reaction is generally carried out at normal, elevated or reduced pressure
(e.g. 0.5 to S bar). "It is generally carried out at normal pressure.

The compounds of the general formula (I111) are known or can be prepared by
- conventional methods. |

20  Some of the compounds of the general formula (II) are novel and they can be
prepared by converting

compounds of the general formula (IV):
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4.7 g (15 mmol) of the compound of Exanple XV are suspended in 100 m of
CHerr]CJ[err]. 2.2 mM (16 mol) of triethylam ne are then added and a
solution is fornmed. It is cooled to O[err]C. 3.5 g (16 mmvl) of Boc
anhydride are then added 20 in such a way that the tenperature does not
exceed + 5C, and the nmixture is subsequbhtiy stirred overnight at room
tenperature. The organi c phase is washed with saturated NaC sol ution,
dried over MgSO err] and concentrated to give 5.4 g (97% of theory) of
product in the formof a white soltvd. Mp.: 184[err]C - 37 -

A—N o) (1v)

in which
A is as defined above,

by reaction with (C,-C,)-alkyl- or phenyl-sulphonyl chlorides, in inert solvents
and in the presence of a base, to the corresponding compounds of the general
5  formula (V):

in which

A is as defined above
and

R®  is C,-C,-alkyl,

10 then preparing the azides of the general formula (VI):

in which
This is the replacement sheet
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Rlerr] value (petroleumether: ethyl acetate 10:4) = 0.30 Exanpl e XVI
(59)-3-(5- [3-Pyridyl]-pyridin-2-yl)- 5-((tert-butoxy)carbonyl)am nonet hyl -
oxazolidin-2-one [err] 5 5.2 g (14.24 muol) of the conpound of Exanple XV
and 2.81 g of diethyl-(3- pyridyl)-borane are placed in 100 m of absolute
THF under argon. A solution of 0.5 g (-01%3 nmol) of [(PPh[err])[err]Pd] in
90 M of THF and 4.9 M (9.83 mmvol) of 2 M sodi um carbonate solution are
added. The A xt us es defised mabewe,f or 5 days under reflux. After cooling, 10 g
of ki esel guhr are added and the mi xture is 10 concentrated. The residue
Is transferred to a columm packed with silica gel and eluted with ethyl

acetate.  with sodium azide in inert solvents,

and, in a subsequent step, converting said azides to the amines by reaction with

(C,-C,-alkyl-0);-P or PPh,, preferably (CH;0),P, in inert solvents and with
5  acids. |

Suitable solvents, depending on the individual process steps, are the
conventional solvents which are not affected by the reaction conditions. These
preferably include alcohols such as methanol, ethanol, propanol or isopropanol,
ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran,
10  glycol dimethyl ether or tert-butyl methyl ether, ketones such as acetone or
butanone, amides such as dimethylformamide or hexamethylphosphorotriamide,
hydrocarbons such as hexane, benzene, dichlorobenzene, xylene or toluene,
dimethyl sulphoxide, acetonitrile, ethyl acetate, halogenated hydrocarbons such
as methylene chloride, chloroform or carbon tetrachloride, pyridine, picoline or
15  N-methylpiperidine. Mixtures of said solvents can also be used.

Suitable bases, depending on the individual process steps, are the conventional

inorganic or organic bases. These preferably include alkali metal hydroxides

~ such as, for example, sodium or potassium hydroxide, alkali metal carbonates

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

20  example, sodium or potassium methylate or sodiurmn or potassium ethylate,

organic amines such as ethyldiisopropylamine, triethylamine, picoline, pyridines

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

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

25  The base is used in an amount of 1 mol to 10 mol, preferably of 1 mol to 3
mol, based on 1 mol of the compounds of the general formula (IV).
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4 g (76% of theory) of. the title conmpound are obtained. Mp.: 163[err]C
R[err] val ue 0.36 (CHerr]C[err]: MeOH 100:5) 15 Exarrple XVIl (5S)-
3-(5- [3- Pyrl dyl]-pyridin- 2-yl)- 5- am nonet hyl - oxazol i di n- 2-one

ri hydrochl ori de - 38 - [err] 3.8 g (10.3 nmml) of the compound of
Exarrple XVl are suspended in 25 m of - 16 -

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

pressure (e.g. 0.5 to 5 bar). They are generally carried out at normal pressure.

The azides are reduced with (CH,0),P and hydrochloric acid.

The reduction is generally carried out in a temperature range from -50°C to the
5  boiling point of the solvent in question, preferably from -20°C to +90°C.

Suitable solvents here are any inert organic solvents which are not affected by
the reaction conditions. These preferably include alcohols such as methanol,
ethanol, propanol or isopropanol, ethers such as diethyl ether, dioxane,
tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethﬂ ether,

10 amides such as hexamethylphosphorotriamide or dimethylformamide, or acetic
acid. It is also possible to use mixtures of said solvents.

The compounds of the general formulae (V) and (VI) are novel and can be
prepared as described above.

Some of the compounds of the general formula (IV) are novel and they can be
15  prepared by

[B] reacting compounds of the general formula (VII) or (VIII):

AN=C=0 (VI[) or A-CO-N; (VII)

in which

A is as defined above,

20  with lithium bromide/ (C4H9)§P(O)'and epoxides of the general formula (IX):

This is the replacement sheet
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dioxane. 32.1 m of a 4 Msolution of HCl in dioxane are added and the

m xture is stirred overnight at roomtenperature. It is concentrated and
the residue is extracted by stirring with ether. The solid is then filtered
off with 5 suction on a frit and rinsed with ether. It is dried under
hi gh vacuumto give 3.7 g (95% of theeryj-of the title conmpound. Mp.:

>250[err]C M5 (EI): 271 (Merr]), 172 [err]H NVR (200 MHz, DMSO-d[err]):
[err]= 9.35 (bs, 1H); 8.93 (m 3H); 8.6 (broad, 10 3H); 8.42 (dd, J =
J =3, 1H); 8.24 (d, J =9, 1H; @11 (dd, J = 7.5, J =6.5, 1H); 6.7 -
(broad, 2H); 5.06 (m 1H); 4.38 ftr\ 4 = 10, ¥y 4.03 (dd, J =10, J =

9,
5.3

7.5 1H); 3.29 (m 2H). The co lighed in Table Il were prepared
anal ogously to the instructions
in which

Q is C;-Cq-acyloxy,
in inert solvents, optionally in the presence of a base,

and freeing the hydroxyl group by a typical ester saponification or by a typical
5  transesterification,

or

[C] reacting compounds of the general formula (X):

A-NH-CO,-X X
in which
10 A is as defined above

and

X is a typical protecting group, preferably benzyl,

in inert solvents and in the presence of a base, for example lithium alkyls,
lithium N-alkylamides or lithium N-silylalkylamides, preferably n-butyllithium,
15  with epoxides of the general formula (IX),

or

This is the replacement sheet
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of Exanples XIl to XVII: - 39 - Table I'l: [err] Ex. no. A

M p

Rerr]/ ' Yield ([err] O Sol vent (%

of "[heory) (ratio) Xvill

95 XVI ||

10

15

[err] 18-

first converting compounds of the general formula (VIII), by cleavage of the
nitrogen in alcohols, to the compounds of the general formula (Xa):

A-NH-CO,Y  (Xa)

in which

A 1s as defined above

and

Y is linear or branched C,-C,-alkyl, preferably n-butyl,

and, in a second step, reacting said compounds of the general formula (Xa), as
described under [B], in inert solvents and in the presence of a base, preferably
lithium N-alkylamides or N-silylalkylamides or n-butyllithium, with epoxides

of the general formula (IX),

or

[D] either directly reacting compounds of the general formula (XI):

.°|><°| XD
A-NH-CH .

e
in which

A s as defined above,

with acids and diethyl carbonate,
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94 XI X XX

94 XX
[err] - 0.21, 11l (9:1) 75 H3C XX
272 With 0.13,111 (9:1) 61 deconp. XXl || 80
0.12,11(4:1) 87 - 40 -
- 19 -

or first preparing the compounds of the general formula (XII):

OH

Ao om
A-NH-CH;

in which
A is as defined above,

by reacting the compounds of the general formula (XI) with acids,

5 and then cyclizing said compounds of the general formula (XII), in the
presence of an auxiliary, in inert solvents.

Suitable solvents, depending on the individual process steps, are the
conventional solvents which are not affected by the reaction conditions. These
preferably include alcohols such as methanol, ethanol, propanol or isopropanol,
10 ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran,
glycol dimethyl ether or tert-butyl methyl ether, ketones such as acetone or
butanone, amides such as dimethylformamide or hexémethylphosphorotriamide,
hydrocarbons such as hexane, benzene, dichlorobenzene, xylene or toluene,
dimethyl sulphoxide, acetonitrile, ethyl acetate, halogenated hydrocarbons such
15 ~ asmethylene chloride, chloroform or carbon tetrachloride, pyridine, picoline or
N-methylpiperidine. Mixtures of said solvents can also be used.

Suitable bases, depending on the individual process steps, are the conventional
inorganic or-organic bases. These preferably include alkali metal hydroxides
such as, for example, sodium or potassium hydroxide, alkali metal carbonates
20 such as sodium or potassium carbonate, alkali metal alcoholates such as, for
example, sodium or potassium methylate or sodium or potassium ethylate,
organic amines such as ethyldiisopropylamine, triethylamine, picoline, pyridines
or N-methylpiperidine, amides such as sodium amide or lithium
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The conpounds listed in Table Il are prepared anal ogously to the

instructions of Exanples | to VI: Table Ill: [err] EX. no. A

M p. Rlerr], | (ratio) Yield (% ([err] O of theory)
XXI 'V [err] 172 0.63 94 XXV
[err] 177 0. 62 - 20- 92 [err] '

(100:1) [err] XXV [err] -

83 XXVI |

diisopropylamide, lithium N-silylalky®tfides such as, for example, lithium29-
(bis)triphenylsilylamide, or lithium alkyls such as n-butyllithium.

The base is used in an amount of 1 mol to 10 mol, preferably of 1 mol to 3

mol, based on 1 mol of the compounds of the general formulae (IX) and (X).

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

pressure (e.g. 0.5 to 5 bar). They are generally carried out at normal pressure.

Process [B] is preferably carried out in xylene or dichlorobenzene, optionally in
the presence of triethylamine, under reflux.

The base-catalysed transesterification is carried out with one of the alcohols

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

Suitable bases are generally sodium hydrogen carbonate, sodium methylate,
hydrazine hydrate, potassium carbonate or caesium carbonate. Caesium
carbonate is preferred.

15  Process [C] is carried out in one of the ethers listed above with lithium alkyl

compounds or lithjum N-silylamides, for example n-butyllithium, lithium

- diisopropylamide or lithium bis-trimethylsilylamide, preferably in

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

20  The alcohols listed above are preferentially suitable for the 1st step of process
[D] and tetrahydrofuran is preferentially suitable for the subsequent cyclization.

Suitable bases for the cyclization are preferably the lithium N-silylalkylamide'

compounds listed above or n-butyllithium. n-Butyllithium is particularly
preferred.
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XXVI [err] 210 - 76 with
[err] deconp. XXI X 112

94 [err] with [err] deconmp. XXX

[err] 201 - 80 H3CO

with [err] deconp. XXXI - 21 - [err]

- 99 [err] XXX I 186
0.16 The first re@étion step is carried out at the boiling point of the alcohol in

question 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
5  presence of an acid.

Suitable acids are generally inorganic acids such as, for example, hydrochloric
acid or sulphuric acid, organic carboxylic acids having 1-6 C atoms which are
optionally substituted by fluorine, chlorine and/or bromine, examples being
acetic acid, trifluoroacetic acid, trichloroacetic acid or propionic acid, or
10 sulphonic acids having C,-C,-alkyl radicals or aryl radicals, examples being
methanesulphonic acid, ethanesulphonic acid, benzenesulphonic acid or
toluenesulphonic acid. Hydrochloric acid is particularly preferred.

The acid is used in an amount of 1 mol to 10 mol, preferably of 1 mol to 2

mol, based on 1 mol of the compounds of the general formula (XI).

15  Suitable auxiliaries are the conventional reagents such as phosgene, carbonyldi-
imidazole, diethyl carbonate or trichloromethyl chloroformate. Carbonyldi-
imidazole, diethyl carbonate or trichloromethyl chloroformate is preferred.

- Suitable solvents are the halogenated hydrocarbons listed above. Methylene
chloride is preferred.

20  The compounds of the general formula (VIII) are known or can be prepared by
conventional methods.

Most of the compounds of the general formula (XII) are novel and they can be
prepared for example as described above.

Some of the compounds of the general formula (VII) are known or they are
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[err] W th (100:5) deconp. - 41 - The conpounds
listed in Table IV are prepared anal ogously to the instructions of Exanple
XIV and are isolated in the formof the free bases after aqueous
wor ki ng-up: Table IV: [err] Ex. no. A M p. R err]
Sol vent Yield (% -22-

novel and can then be prepared for example by reacting the appropriate amines

with trichloroethyl chloroformate in one of the solvents listed above, preferably

Xylene, at the reflux temperature.

Some of the compounds of the general formula (VIII) are known or they are

5 novel and can then be prepared for example by reacting the appropriate
carboxylic acids with isobutyl chloroformate/ acetone, with sodium azide/ water,
with diphenylphosphoryl azide/tetrahydrofuran or with xylene or methylene
chloride, in the presence of one of the bases indicated above, preferably
triethylamine, at -10°C to room temperature.

10 - Some of the compounds of the general formulae (X) and (Xa) are known or
they are novel and can be prepared either by cleaving the nitrogen from the
appropriate carboxylic acid azides and reacting the product with the appropriate
alcohols, or by reacting the appropriate amines with chloroformic acid esters,
preferably benzyl chloroformate, in one of the solvents listed above, preferably

15  tetrahydrofuran or dioxane, in a temperature range from -10°C to 200°C,
preferably from 0°C to 150°C.

The minimum inhibitory concentrations (MIC) were determined by the serial
dilution method on Iso-Sensitest agar (Oxoid). For each test substance a series
of agar plates were prepared which contained decreasing concentrations of the
20 active substance, obtained by twofold dilution from one plate to the next. The
agar plates were inoculated with a Multipoint inoculator (Denley). Inoculation
was effected using overnight cultures of the pathogens which had been diluted
beforehand so that each inoculation point contained ca. 10* colony fdrming
particles. The inoculated agar plates were incubated at 37°C and the bacterial
25  growth was evaluated after ca. 20 hours. The MIC value (ug/ml) indicates the

lowest active substance concentration at which no growth was detectable with
the naked eye.
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([err] O (ratio)' of theory) XXXIII [err]

70 XXXI'V 46 XXXV

168 0.1, | _ 83 [err] W th (100:5) deconp.
XXXVI 91 XXXVI |
- 0.15, | 64 [err] - 23 ¢100: 1) XXXVI || -
0.42, |* 47 (10: 1) XXXI X 132 0. 25,
I MIC values (ug/ ml):
I # — = ——
Ex. Staph. Staph. | Staph. Staph. | E. coli [ Klebs. Psdm.
no. 133 48N 25701 9TV Neumann 57 USA | Bonn
10 4 4 4 2 >64 >64 >64
5 13 2 2 2 2 >64 >64 >64
14 2 2 2 1 >64 >64 >64
17 4 4 2 4 >64 >64 >64
18 2 4 4 1 >64 >64 >64
20 2 2 2 2 >64 >64 >64
10 25 2 2 2 1 >64 >64 /
% % —

For rapidly growing mycobacteria the MIC were determined on the basis of the
broth microdilution method described by Swenson [cf J.M. Swenson, C.
Thornberry, U.A. Silcox, Rapidly growing mycobacteria. = Testing of
susceptibility to 34 antimicrobial agents by broth microdilution. Antimicrobial
15  Agents and Chemotherapy, vol. 22, 186-192 (1982)]. The brain-heart extract

- medium treated with 0.1 vol.% of Tween 80 was an exception.

The mycobacterial strains used were obtained from the DSM (Deutsche-
Sammlung von Mikroorganismen (German Collection of Microorganisms),
" Brunswick). They were incubated in a moist chamber at 37°C.

20  The MIC values were evaluated after 2-4 days, when the preparation-free
controls were opaque due to growth. The MIC value is defined as the lowest

concentration of preparation which completely inhibits macroscopically visible
growth.
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(10:1) XL [err]

32 XLI
[err] - 53 [err] XLII [err]
0.08, I * + 0,1 %NHerr] Herr]O - 42 - Preparatory Exanples Exanple 1

- 24 -
MIC values: Mycobacterium smegmatis

Bacteriumm DSM DSM 43078
43061
Inoculum 2.20E+04 4.20E+04
Uml]
5 Ex. no.
14 14 4
17 4 {4
Isoniazid 4 2
Streptomycin 4 4

Mycoplasma pneumoniae strain PI 1428 was cultured under aerobic conditions

in PPLO medium to which 1% of glucose, 2.5% of yeast extract, 20% of donor

horse serum and 0.002% of phenol red had been added. The MIC were
determined on the basis of the method of serial microdilution in a liquid

15  medium, deécribed by ter Laak et al. (E.A. ter Laak, A. Pijpers, J.H.
' Noordergraaf, E. Schoevers, J.H.M. Verheijden: Comparison of Methods for in
vitro Testing of Susceptibility of Porcine Mycoplasma Species to Antimicrobial
Agents; Antimicrobial Agents and Chemotherapy, vol. 35, 228-233 (1991)). At

the point when the medium of the preparation-free control started to chaﬁge

20  colour from red to yellow, 10 vol.% of alamar blue was added. ' Incubation at
37°C was continued for ca. 10 hours and the MIC was defined as the value at

which the blue colour of the medium with the smallest concentration of
preparation remained unchanged.
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(5R)-3-(5-(2-Pyridyl)thien-2-yl)-5-ethoxycarbonyl - am nonet hyl - oxazol i di n- 2-
one [err] 5 2 m of nethylene chloride and 0.33 m (2.4 mmol) of
triethylam ne are added to 348 mg (1 mmol ) of the conpound of Exanple
XXVI1l. The resulting reaction mxture is cooled to OC and 115 [err]l (1.2
mmol ) of ethyl chloroformate are added- ZBhe m xture is allowed to warm up
to roomtenperature overnight, concentrated and chromat ographed on silica

gel (nethyl ge-chrorrde. ITet arm =ZT =L70 ng (49% of
theory) M pll:Ex8®.err]C with de¢dMPC (Riglml)= 0.48 (1, [100: 5)

13 8

14 8
~ ——— _‘__——__—__ L

The compounds according to the invention of general formula (I) have a low
5  toxicity and a broad antibacterial spectrum, especially against Gram-positive
bacteria and mycobacteria, Haemophilus influenzae and anaerobic bacteria for
rapidly growing mycobacteria. These properties enable them to be used as
chemotherapeutic active substances in human and veterinary medicine.

The compounds according to the invention are particularly effective against
10  bacteria and bacterioid microorganisms such as mycoplasmata. They are
therefore particularly suitable in human and veterinary medicine for the

prophylaxis and chemotherapy of local and systemic infections caused by such
pathogens.

The present invention includes pharmaceutical formulations which contain one
15  or more compounds according to the invention in addition to non-toxic, inert,
pharmaceutically acceptable excipients, or which consist of one or more active

substances according to the invention, as well as processes for the preparation
of these formulations,

The active substance or substances can optionally also be present in

20  microencapsulated form in one or more of the excipients indicated above.

The therapeutically active compounds should preferably be present in the
abovementioned pharmaceutical formulations in a concentration of about 0.1

to 99.5% by weight, preferably of about 0.5 to 95% by weight, of the total
mixture.
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MS (El): 348 (MrH)[err] (100% 15 The conpounds listed in Table 1 are
prepared anal ogously to the instructions of Exanple 1: - 43 - Table 1:

[err] EX. no. A Mp. ([err]QO R err]
Sol vent Yield (ratio) (% 2 [err] '

-COCHerr]Cl 250 with - 0.34, | -26-
In addition to the compounds according to the invention, the abovementioned

pharmaceutical formulations can also contain other pharmaceutical active
substances.

In general'it has proved advantageous, in both human and veterinary medicine,
5 - to administer the active substance or substances according to the invention in
total amounts of about 0.5 to about 500 mg/kg of body weight, preferably 5 to
100 mg'kg of body weight, every 24 hours, optionally in the form of several
single doses, in order to achieve the desired results. A single dose preferably
contains the active substance or substances according to the invention in

10  amounts of about 1 to about 80 mg/ kg of body weight, especially 3 to 30 mg/kg
of body weight.

To broaden the spectrum of action and increase the action, the compounds
according to the invention can also be combined with other antibiotics.
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deconmp. (100:5) 3 [err] C 174 with
I

0.11, 15 deconp. (100:5) [err] 4
[err] 177 with 45 [err] deconp. 5
[err] 170 with 0.1,1 60 deconp. (100:5) [err] 6
211 with 0. 45, | 60 deed@¥- (100:5) [err]
! ] . | .

I dichloromethane : methanol
11 toluene : ethyl acetate

5 III  acetonitrile : water
IV ethyl acetate
v petroleum ether : ethyl acetate
VI CH,Cl, : MeOH : NH,,,,
Vil CH,C], : MeOH

10  Abbreviations:

Z benzyloxycarbonyl
Boc tert-butoxycarbonyl
DMF dimethylformamide
Ph  phenyl

15 Me methyl
THF tetrahydrofuran
CDI carbonyldiimidazole
DCE dichloroethane

Starting compounds

20 Example I
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7

84 deconp.

0. 45, |
0.14,1

10

15

[err] [err] 155 with 0. 27,1
~(100:5) 8 [err] 141
90 (10:1) [err] 9 [err] 183 with
84 deconp. (100:5) -44 - Table 1 (Continuation)

5-Bromo-2-isocyanato-pyridine hydrochloride

.Br
’ X
T

N NCO xHCI

78.0 ml (0.64 mol) of trichloroethyl chloroformate are added dropwise at the
boil to a stirred solution of 100 g (0.58 mol) of 2-amino-5-bromopyridine in
400 ml of 1,2-dichloroethane. When the addition has ended, the mixture is
refluxed for 2 h and then allowed to cool to room temperature. The precipitate
formed is filtered off, washed thoroughly with 100 ml of 1,2-dichloroethane and
dried under high vacuum over sodium hydroxide to give 98.3 g (72%) of the
title compound in the form of a yellow solid.

M.p.: 248-254°C (decomp.)

R¢= 0.23 (ethyl acetate)

MS (EI) n/z = 198 (M)*

Example II

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

Br
] 5
o
N N’u\o
\/o\n/\/CHs

A suspension of 2.17 g (25 mmol) of lithium bromide and 5.46 g (25 mmol) of
tributylphosphine oxide in 73 ml of xylene is boiled for 1 u in a water separator.
A mixture of 58.5 ml (0.42 mol) of triethylamine and 66.6 g (0.42 mol) of (R)-
glycidyl butyrate is added dropwise at the boil. 98.2 g (0.42 mol) of the

compound of Example I are simultaneously added in portions over 20 min.
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Ex. no. A Rlerr] Mp. ([err]C

Rl err] Sol vent Yield (ratio) (% 10

[err] 187 with 27 deconp. [err]

203 with ' 19 deconp. 12 [err]

192 with 0. 45, | 38 [ersP9 - [err]

deconp. (10:1) 13 [err] 165 with
27 14

27 l\éVhen tHeeaddition has ended, the mdctﬁ['é ]xs stirred for 1a15ﬁ11'ﬁ179 erW thhunder

eco

0. 24, | P reflux. Iggs allowed to cool to room temperature and the solvent is evaporated
off under vacuum. The residue is chromatographed on 1 kg of silica gel

(toluene : ethyl acetate 95:5) to give 37.9 g (26%) of the title compound in the
5  form of an oil. |

R¢= 0.43 (toluene : ethyl acetate 4:1)

MS (FAB) m/z = 343 (M+H)"

'H NMR (250 MHz, DMSO-dy): 8= 0.81 (t, J = 7Hz, 3H, CH,CH,); 1.5 (m,

2H, CH,CH,CH,CO); 2.29 (t, J = 7 Hz, 2H, CH,CH,CH,CO); 3.91 (dd, J =
10 7 Hz, 10 Hz, 1H, H-4 trans); 4.25 (dd, J = 9 Hz, 10 Hz, 1H, H-4 cis); 4.36

(m, 2H, CH,0); 4.97 (m, 1H, H-5); 8.08 (d, J = 1 Hz, 2H, pyridyl H-3,4);

8.50 (d, J = 1 Hz, pyridyl H-6).

Example III

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

Br
N/ NJLO

15 185 mg (0.57 mmol) of caesium carbonate are added to a solution of 19.6 g
(57.3 mmol) of the compound of Example I in 125 ml of anhydrous methanol
and the mixture is stired for 5 h at room temperature. The solvent is
evaporated off under vacuum and the residue is stirred with 30 ml of ether. The

precipitate is filtered off, washed with 25 ml of water and 5 ml of ether and

20  dried under high vacuum to give 10.73 g (69%) of the title compound in the
form of light-coloured crystals.

M.p.: 0.09 (toluene : ethyl acetate 4:1)

MS (DCI, NH;) m/z = 273 (M+H)"

'H NMR (200 MHz, CD,0D): 8= 3.68 (d, J = 5.9 Hz, 1H, CH,0); 3.87 (dd,
25 J=4,9Hz 1H, CH,0); 4.06 (dd, J = 7, 10 Hz, 1H, H-4 trans); 4.26 (dd, J
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[err]
253 with
deconp.
0.31,1
[err]
[err]
deconp.

10

15

[err] (100:5) 16 [err]

0.34,1 8 [err] [err]
(100:5) 17 [err] 164 with
34 deconp. (100:5) 18 [err]
175 with 0.3, 1 -30- 21 deconp. (100:5) 19
205 with 0.4,1 25 [err]

(16 9110 Hz, 1H, H-4 cis); 4.75 (m, 1H, H-S); 7.92 (dd, J = 1.5 Hz, 10 Hz,
1H, pyridyl H-3); 8.12 (d, J = 10 Hz, 1H, pyridyl H-4); 8.40 (d, ] = 1.5 Hz,
1H, pyridyl H-6).

Example IV
5-(2-Pyridyl)-thiophene-2-carboxylic acid azide
7\ 7
—N S

CON,

20 g (97.45 mmol) of 5-(2-pyridyl)-thiophene-2-carboxylic acid are dissolved
in 200 ml of acetone, 15.94 ml (115 mmol) of triethylamine are added and the
~ reaction solution is cooled to 0°C. A solution of 14.85 ml (115 mmol) of
isobutyl chloroformate in 88 ml of acetone is slowly added dropwise, with
stirring. After 1 h at 0°C, a solution 0f 9.5 g (146 mmol) of sodium azide in 44
ml of water is added dropwise and the reaction mixture is subsequently stirred
for 1 h at 0°C and allowed to warm up to room temperature. It is poured all

at once into ice-water and the product is filtered off with suction and reacted
further as such.

Yield: 21 g of moisture-containing powder

Example V
5-(2-Pyridyl)- butoxycarbonylamino-thiophene

7 N_ N o .
0]
21 g of the compound of Example I'V are introduced in portions into 400 m! of
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Date: 3 5 MAY 1997



- 45 - Table 1 (Continuation) Ex. no. A

R err]
Mp. ([err]O Rlerr], Solvent " Yield (ratio) (%9 20
194 with 0.58, | 35 [err] deconp. (10:1) 21
[err] 194 with 11 22 [err]
161 0.42, | 33 [err]31- . [err] 23
[err] 145 0.41, 1 74 [err]

[err] 24  boiling n-butanol. Wheh]the evolution of gas has ceased, the Mikture is stirred

0-26.1 for 15 min under reflux. After cooling to room temperature, it is concentrated
and the residue is stirred with ether, filtered off with suction and dried at 50°C
in a circulating-air drying cabinet.

5  Yield: 18.8 g(75% of theory)
'H NMR (200 MHz, DMSO-dg): 5= 10.8 (s, 1H); 8.45 (4, J = 5 Hz, 1H);
7.68 - 7.85 (m, 2H); 7.5 (4, J = 5 Hz, 1H); 7.1 - 7.2 (m, 1H); 6.57 (d, I = 5
Hz, 1H); 4.14 (t, J = 7 Hz, 2H); 1.62 (g, J = 7 Hz, 2H); 1.39 (b, J = 7 Hz,
2H); 0.92 (t, J = 7 Hz, 3H).

10  Example VI

(5R)-3-(5-(2-Pyridyl)-thien-2-yl)- 5-hydroxymethyl- oxazolidin-2-one |
O
7 N\ /I \ N/u\ o
=N S
OH

18.8 g (68 mmol) of the compound of Example V are dissolved in 190 ml of
absolute THF, 10 mg of 1,10-phenanthroline hydrate are added and the
mixture is cooled to -70°C. Ca. 27 ml of a 2.5 N solution of n-butyllithium in
15 ° hexane are then slowly added dropwise until the colour changes to red. 9.6 ml
(68 mmol) of (R)-glycidyl butyrate are then added dropwise. The mixture is
allowed to warm up to room temperature, saturated ammonium chloride
solution is added, the organic phase is separated off and the aqueous phase is
extracted twice with methylene chloride. The combined organic phases are

20  dried (Na,SO,) and concentrated. The residue is stirred with ether and filtered
off with suctiun.

Yield: 15.3 g (81.5% of theory)
R¢= 0.06 (CH,Cl,: CH,0H = 100:3)
M.p.: 191°C
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err] 25 [err] [erri 121

.40, | 49 [err] (95:5) H3C
[err] 26 [err] 125
0.24,1 56 (95:5) - 46 - Table 1 (Continuation) Ex. no. A

Mp. ([err]C) Rerr], Solvent Yield 32-

'H NMR (200 MHz, DMSO-d,): 8= 845 (d, J = 5 Hz, 1H); 7.7 - 7.9 (m,
2H); 7.6 (d, ] = 5 Hz, 1H); 7.15 - 7.25 (m, 1H); 6.58 (d, ] = 5 Hz, 1H); 5.28
(t, ] = 7 Hz, 1H); 4.77 - 4.9 (m, 1H); 4.13 (dd, J = 10 Hz, 9 Hz, 1H); 3.86
(dd, J = 10 Hz, 6 Hz, 1H); 3.55 - 3.78 (m, 2H). '

5  The compounds listed in Table I are prepared analogously to the instructions of
Examples I to VI:
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(ratio) (% 27 [err] [err] 184

0.5, | 71 (100:5) [err] 28 [err]
184 0. 48, 1 75 [err] (100:5) 29
[err] 187 0. 63, | ‘ 49 [err] [err](10:1) 30
[err] [err] 2423%i-t h 0.52, | 72 [err]
deconp (10:1) [err] 31 [err] 242
with 0. Hahle I: 77 .
0
A—N/U\O
\,OH
Ex. no. A M.p. R, / Yield
(°C) Solvent 9,
(ratio) (% of theory)
VII A\ | 209 with - 61
Q‘O\ decomp.
VIl 185 - 71
OO
X 7 144 | 032, 1(95:5) | 78
=N
H,C
X _ 132 - 79
(/ \;
S
X1 EN/\Q 165 0.1, V(1:4) |45
N
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[err]
[err]
[err]

deconp. (10:1) 32 [err] [err]

254 with 0.27.1 49 deconp. (10:1) [err] 33

[err] 224 with 0.59. 1 86 deconp.

10: 1) [err] 34 H 223 with

(
0.63,1

10

15

20

87 deconp. (10:1) [err34 -
Example XII

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

one
Br
ARG
N
N N/U\O
‘——‘\/08020}-{3

3.27 ml (42.28 mmol) of methanesulphonyl chloride are added slowly to a
stirred solution, cooled to 0°C, of 10.5 g (38.44 mmol) of the compbund of
Example III and 6.40 ml (46.14 mmol) of triethylamine in 36 ml of anhydrous
dichloromethane. The mixture is subsequently stirred for 10 min at 0-5°C and
then stirred into 50 ml of ice-water. The organic phase is separated off, washed
with 20 ml of saturated NaHCO, solution and 20 ml of ice-water and dried
over MgSO,. The solvent is evaporated off under vacuum and the residue is
stirred with 50 ml of ether, filtered off with suction and dried under high

vacuum to give 12.8 g (95%) of the title compound in the form of colourless
crystals.

M.p.: 138-138.5°C
R¢= 0.65 (dichloromethane : methanol 95:5)

' MS (DCI, NH,) m/z = 351 (M+H)*

'"H NMR (250 MHz, DMSO-d,): 8= 3.25 (s, 3H, OSO,CH,); 3.91 (dd, J = 7,
10 Hz, 1H, H-4 trans); 4.27 (dd, J = 10, 10 Hz, 1H, H-4 cis); 4.52 (m, 2H,

CH,0); 5.02 (m, 1H, H-5); 8.09 (s, 2H, pyridyl H-3,4); 8.52 (s, 1H, pyridyl
H-6). |
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-47 - Table 1 (Continuation) Ex. no. A Rl err]

Mp. ([err]C)  Rlerr] Solvent Yield (ratio) (% 35

[err] [err] 177 with - 28 C H3
deconp. 36 [err] [err] )

75 38 [err] 218 with  0.5. 1

74 deconp. (BxXmiple[XXI]

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

Br
@\ O
\/N3

3.01 g (46.28 mmol) of sodium azide are added to a stirred solution of 12.5 g
(35.6 mmol) of the compound of Example XII in 48 ml of anhydrous DMF
5 and the mixture is stirred for 3 h at 70°C. It is allowed to cool to room
temperature and stirred into 100 ml of ice-water. The precipitate formed is
filtered off, washed with 50 m! of water and 20 m! of petroleum ether and dried

in air to give 10.1 g (95%) of the title compound in the form of light-coloured
crystals,
10 M.p.:64-67°C

R¢= 0.63 (toluene : ethyl acetate 2:3)

MS (DCI, NH;) m/z = 298 (M+H)" -

'H NMR (250 MHz, DMSO-d): 8= 3.73 (m, 2H, CH,N,); 3.87(dd, J = 6,

8 Hz, 1H, H-4 trans); 4.22 (dd, J = 8, 8 Hz, 1H, H-4 cis); 4.92 (m, 1H, H-5);
15 8.08 (s, 2H, pyridyl H-3,4); 8.51 (s, 1H, pyridyl H-6).

Example XIV

(58)-3-(5-Bromo-pyridin-2-yl)- 5-aminomethyl- oxazolidin- 2-one hydrochloride

Br
\(1
\
N N/U\O
\ 'NHZ x HCI

A stirred solution of 10.1 g (33.9 mmol) of the compound of Example XIII in
16.5 ml of 1,2-dimethoxyethane is heated to 50°C. 4.68 ml (4.70 mmol) of
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39 [err] 188 with -~ 0.48.1

36 [err] deconp. (10:1) 40 [err]

[err] >210 with 0.49: | 28 deconp. (10:1) 41

[err] [err] 140 0.6, 49
[err] (20:1) [err] 42 -36- [err] [err]
204 with 0.2.1 65 deconp. (20:1) 43

[err] trimethyl phospHif&are slowly added7dropwise (evolutio?Dof gas) and, when the

addition has ended, the mixture is stirred for a further 2 h at 90°C. 6.6 ml of
6 N HCI are then added dropwise and the mixture is stirred for a further 2 h at
90°C. It is allowed to cool to room temperature and the precipitate is filtered
5  off, washed with 2 x 10 ml of 1,2-dimethoxyethane and dried under high

vacuum over NaOH to give 8.9 g (85%) of the title compound in the form of
colourless crystals.

M.p.: 260-262°C
R¢= 0.53 (acetonitrile : water 4:1)

10 MSEDm/z=271 (MY
'H NMR (250 MHz, DMSO-d,): 8= 3.28 (m, 2H, CH,NH,); 3.93 (dd, T = 7,
9 Hz, 1H, H-4 trans); 4.28 (dd, ] = 9, 9 Hz, 1H, H-4 cis); 5.00 (m, 1H, H-5);
8.05 (s, 2H, pyridyl H-3,4); 8.5 (m, 3H, NH,, pyridyl H-6).

~ Example XV

15 (58)—3-(S-Bromo-pyridin-Z-yl)-5-((tert-butoxy)cafbonyl)aminomethyl-

oxazolidin-2-one
Br
~
O
N

LA
T~

0O

Ao
S

4.7 g (15 mmol) of the compound of Example XIV are suspended in 100 ml of
CH,Cl. 2.2 ml (16 mmol) of triethylamine are then added and a solution is
formed. It is cooled to 0°C. 3.5 g (16 mmol) of Boc anhydride are then added
20  in such a way that the temperature does not exceed +5°C, and the mixture is
subsequently stirred overnight at room temperature. The organic phase is
washed with saturated NaCl solution, dried over MgSO, and concentrated to

give 5.4 g (97% of theory) of product in the form of a white solid.
M.p.: 184°C
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- 48 - Table 1 (Continuation) Ex. no. A Rl err]

Mp.([err]C Rl err] Sol vent Yield (ratio) (% 44 [err]
[err] 134wi th 0.34,1 - 60 deconp (100:5) 45 [err]
[err] 233 with 84 deconp. 46 2Hd -
[err] 258 with - -37- 99 [err]
[err] deconp. 47 [err]
182 Ry vatyd (petroleum ethsd : ethyl acetate 10:4) = 0.30 -

Example XVI

(5S)-3-(5-[3-Pyridyl]-pyridin-2-yl)- 5-((tert-butoxy)carbonyl)aminomethyl-
oxazolidin-2-one

| 3
N A~ o
l | -
SN NJLO )Ol\ .
'l—.——K/NH 07<

5 5.2 g(14.24 mmol) of the compound of Example XV and 2.81 g of diethyl-(3-
pyridyl)-borane are placed in 100 mi of absolute THF under argon. A solution
of 0.5 g (0.43 mmol) of [(PPh;),Pd] in 90 ml of THF and 4.9 ml (9.83 mmol)
of 2 M sodium carbonate solution are added. The mixture is stirred for 5 days

under reflux. After cooling, 10 g of kieselguhr are added and the mixture is.
10 concentrated. The residue is transferred to a column packed with silica gel and
eluted with ethyl acetate.

4 g (76% of theory) of the title compound are obtained.
M.p.: 163°C

 Rgvalue = 0.36 (CH,CL, : MeOH 100:5)

15 Example XVII

(5S)-3-(5-[3-Pyridyl]-pyridin-2-yl)-5-aminomethyl-oxazolidin-2-one
trihydrochloride
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(10: 1) 48 [err] 2 135 with 0.67,1

16 deconp (100:5) 49 [err] 155
0.25, | 12 [err] (20:1) 50
[err] [err] 173 0. 45,1 11 51
[err] 205 with 0.1, | -38- 30 [err]
deconp. (100:1) 52 [err] 211 with
30 [err] deconp.
=N
| _
N~
~ l o)
NS
N N’H\O

3.8 g(10.3 mmol) of the compound of Example XVI are suspended in 25 ml of

dioxane. 32.1 ml of a 4 M solution of HCI in dioxane are added and the

mixture is stirred overnight at room temperature. It is concentrated and the

residue is extracted by stirring with ether. The solid is then filtered off with
5  suction on a frit and rinsed with ether. It is dried under high vacuum to give

3.7 g (95% of theory) of the title compound.

M.p.: >250°C

MS (EI): 271 (M), 172

'H NMR (200 MHz, DMSO-dy): 8= 9.35 (bs, 1H); 8.93 (m, 3H); 8.6 (broad,
10 3H);842(dd, J=9,J=3,1H); 824 (d,J=09, 1H); 811 (dd, J=75,J=

6.5, 1H); 6.7 - 5.3 (broad, 2H); 5.06 (m, 1H); 4.38 (tr, J = 10, 1H); 4.03 (dd,

J =10, J =175, 1H); 3.29 (m, 2H).

The compounds listed in Table II were prepared analogously to the instructions
of Examples XII to XVII:

weet
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- 49 - Table 1 (Continuation) Ex. no.A Rl err]

Mp. ([err]O Rl err]. Solvent Yield (ratio) (%) 53
[err] 187 with 0.28,1. 31 [err] deconp. (10:1)
54 -CO NH er rd 189 0.38, 1,
24 (10:1) [err] 55 -39 - -CO- NH err] 218
0.42, 1, 33 (10:1)
Table II:.
X
A—N" O
L_J\—NHszm
Ex. no. A M.p. R, / | Yield
(°C) Solvent (% of theory)
(ratio) -
Xval mYE - - 95
= S
AVYEWE - 94
XX =/ s
XX AR - - 94
W= )
Xxa VR - 0.21, I (9:1) | 75
=N
H,C
XX o 272 with 0.13, II (3:1) | 61
decomp.
[/ \g
S
xxa N 80 0.12, I (4:1) | 87
SYN
ent sheet
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err] 56 [err] -CONH err] 152

36, I, 7 (10:1) [err] 57 [err]
CJerr]-C(CHerr])[err] 163 0. 36, | 76 (100:5) 58
err] - 0.38, I 36 N
59 -40Ferr] 131 -
1N

wOl—| 1 -OI—|

0 . .
The compounds listed in Table II1 are prepared analogously to the instructions
of Examples I to VI:

Table III:
0o
A—N.)J\o
\/OH
Ex.no. |A M.p. | R, I (ratio) Yield (%
(°C) ' of theory)
XXV 172 0.63 9%
~oo=/ Nl X (100:1)
N= ) ) .
XXv 177 0.62 922
ANl NN (100:1)
= s
XXVI 217 - 83
wedd NI
N= S
XXVt 206 -
Mol N3 »
= s
XXvin N 210 - 76
(/— N with
= s decomp. |
XXIX 112 94
7 \N\__{/ N with
N= s decomp.
XXX 201 - 80
3 decomp.
N=N S
XXx1 - - 99
weod! NI
= s
XXXt 186 0.16 67
7 N\_/ N with | (100:5)
N= N= decomp.
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- 50 - The conpounds listed in Table 2 were prepared anal ogously to the

I nstructions of Exanple XVI: Table 2: . - Ex.
A Rl err] F (O Rl err] WMd(%na

of theory) 60 [err] ierr] _ - 0.11,

68 61* [err] [err] - 0.33,1 35
(10:1) 63* T[er ] [err] 165 0.238, | 49

he compounds listed in Table [V are prepared analogously to the instructions
of Example XIV and are isolated in the form of the free bases after aqueous

working-up:
Table IV:
A
Ex.no. |A M.p. | R, Solvent Yield (%
O (ratio) of theory)
X0t - - 70
ol - |

N=
XXy MO—(/}—O\ - - 46
=
168 0.1, 1 83
ne<! \ wilh | (100:5)
decomp.
XXXV1 >_ —O—O\ - - 9

XXXV ; - 0.15, 1 64
(100:1)
N= s _
XXXVII N - 0.42, I* 47
(/_ A 1 (o:hy
N= S
XXXIX 132 | o02s,1* 64
7 N _ ¢\ (10:1)
= S
XL - - 32
N=N S
XLI -] 53
N= S
XLII - 0.08, 1 56
7 N N (10:1)
N == N=
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[err] [err] 63* 64 ' [err]

(10:1) CH3
Conmpounds 61 to 64 were prepared anal ogously to the instructions of
XVl fromthe appropriate trinmethyl stannyl conpounds. - 51 - Exanple 65
-42 -
Preparatory Examples
Example 1

(5R)-3-(5-(2- Pyridyl)thien-2-yl)- 5-ethoxycarbonyl-aminomethyl- oxazolidin-2-
one

Zo=
o
pd
I
<0

=
NS

5 2 ml of methylene chloride and 0.33 ml (2.4 mmol) of triethylamine are added
to 348 mg (1 mmol) of the compound of Example XXVIII. The resulting

- reaction mixture is cooled to 0°C and 115 pl (1.2 mmol) of ethyl chloroformate
are added. The mixture is allowed to warm up to room temperature overnight,

concentrated and chromatographed on silica gel (methylene chloride : methanol
10 100:2). '

Yield: 170 mg (49% of theory)
M.p.: 187°C with decomp.
Ry= 0.48 (I, 100:5)

MS (EI): 348 (M+H)" (100%)

15  The compounds listed in Table 1 are prepared analogously to the instructions
of Example 1:
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(5 8)- 3- (5-(4- Pyridyl)-pyridin-2-yl)- 3-
2- oxazolidinone hydrochloride [err] 2.04 m (8.16 mmol) of 4N HC in

di oxane and then 200 m of ether are added 5 to a solution of 500 ng (1.6
mmol ) of the compound of Exanple 61 in 60 ml of dioxane. The precipitate
formed is filtered off wth suction, wasKddd wth ether and dried under high
vacuum Yield: 0.555 g (90% [err]H NVR (200 MHz, DVvsO-d[err]): [err]= 8.9
- 9.2 (m 3Hrablg.¥5 - 8.55 (m 3H); 10 8.30 (bt, 1H, NH; 8.20 (d, 2H);
4.70 (m 1H); 4.30 (dd, 1H); 3.95 (dd, 1H); 3.52 (s, 3H); 3.45 (m 2H). The
conpounds listed in Table 3 were prepared anal ogously to the instructions

(met hoxycar bonyl am nonet hyl ) -

AN o]

R
— . —
Ex. no. R! M.p. ¢O) R, Solvent | Yield
(ratio) (%)
2 = -CO-CH,C1 | 250 with 034, 1 8
3 M Yocu, 174 with 0.11,1 15
s ) decomp. (100:5)
° «
4 K\ o 177 with 45
s \‘5| Pl ¢ H:l P
il
o]
5 = N, | 170 with 01,1 60
. Y decomp. (]00:5)
[+]
6 L cry | 210 with | 045,1 60
. Y decomp. | (100:5)
o
7 Y . 135 with 027,1 84
. Y decomp. (100:5)
o
8 7K 'I‘ 141 045, 1 90
s | Na e, (1o:n
Y
9 ™ ccuy | 183 with 0.14,1 84
. Y , decomp. | (1,,:5)
o
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~of Exanpl e 65: - 52 - Table 3: [err] ([err] QO of theory) 66

[err] 239[err] C, 93 % [err] wth 67
[err] 227[err] C, 87 %wth
- 44 -
Table 1 (Continuation)
Ex. no. R! M.p. (°C) R, Solvent | Yield
(ratio) (%)
10 o 4% | 187 with 27
) \Lr decomp.
1 ] 203 with 19
Y" decomp.
[+]
12 ] " 192 with 0.45, 1 38
N e decomp. | (10:1)
°
13 5 with -
3 \L(v‘“-" 165 with ) 27
4 .
1 n Y“’ 187 Enecﬂ;mp' | é
o
15 ocH, | 159 024, 1 38
\ 3 o
Y (100:5)
o
16 3 253 with 0.34,1 8
Yc' decomp. | (100:5)
[+] .
17 o< | 164 with 031,1 34
\ ~r” »
\f decomp. | (100:5)
18 ] s wih o3t 21
Y decomp. | (100:5)
[}
19 3 T 205 with 0.4,1 25
e decomp. | (10:1)
D]
-]
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deconp. 68 [err]

207[err] C, 70 %[err] with - 53 - Patent clains 1.

Het er oaryl - oxazol i di nones of the general fornula (1): [err] in which R

is a radical of the formula DR err], -CORerr] or -CONRerr]Rerr],
S -

Table 1 (Continuation)

Ex.no. | A R! M.p. (°C) R, Solvent | Yield
(ratio) (%)
20 VAR B YO\/\% 194 with 0.58, 1 35
Q‘Q\ ° decomp. | (10:1)
21 194 with 11
7 W 7\
OO~ || oo
22 Q T 161 042, 1 33
l \r(“sc“ (9:1)
o~ 3
HyC N o
23 " 145 041,1 74
NQ oD
/ \ CHy
s A
S
24 (ND\ ,I‘ 107 0.26, 1 -1 48
o, ©:1
N 3
A
25 81 X ocuxy | 121 0.40, 1 49
= ° ’
usc N
26 X YOCNJ 125 024, 1 36
I P < | (95:5)
l -
CN, ]
[ A 111
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5 wherein Dis the CJerr] or SJerr] group, Rerr] is phenyl or
| i near or branched al kyl having up to 7 carbon atons, Rerr] is

trifluoronmethyl or linear or branched al kyl having up to 6 carbon atons

which is substituted by hal ogen or trifluoronethyl, and 10 Rl err]
and Rlerr] are identical or different andgare hydrogen, phenyl or linear or
branched al kyl having up to 5 carbon atons, and A~ is a 6-nenbered

aromat i ¢ hetBalsle Mo{Cortdmidtdndt | east one nitrogen atom and directly bonded
via a carbon atom or a 6-nmenbered bicyclic or tricyclic aromatic radical

havi ng at | east B sl bl CpQ-0 -0 00 G bonded
via a carbon at nel Aerr]- carbpalin-3-yl M.pj(vdéln,.zsaydntd n&éed! y jbonded
ed ri

via the 6-nenb

ng, (ratio) (%)
27 W oo 184 05,1 7
]
/s \[r CHy (100:5)
o

(100:5)

28 y 3 o« 184 0.48, I 75
NO—("}—Q\ Y [ Hy
o .

29 o 187 063, 1 49
7\ f \ ~ ’
RISV Y M (10:1)
o
30 N NH, 242with | 052, 1 72
W= Y decompy (10:1)
(o)
N AreE D NH, 242with 0.45,1 7
= s Y decomp. ao:1
[¢]
32 wedd N_IY NH, 254with 027, 1 49
3 = 3 Y decomp. (10:1)
) [
33 P a W »la 224with | 0.59, 86

Ne decomp.{ (10:1)
e
v |

34 oM | “ 223with | 063, 1 87

Ne decomp .| (}10.1)
e
o
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or a 5-menbered aromati c heterocycle having up to 3 heteroatons fromthe
group S, N and/or O and directly bonded via a carbon atom which -54 -
het erocycl e can additionally have a fused benzene or naphthyl ring, all the
rings optionally being substituted in each case by up to 3 identical or
different substituents selected from cardipxyl, hal ogen, cyano, nercapto,

fornyl, trifluoronethyl, nitro, linear or branched al koxy, al koxycarbonyl,
5 alTablé hi(Comimryion)each of which has up to 6 carbon atons, and
| i near or

Ex.no.| A R! M.p.(°C) | R, Solvent | Yield

(ratio) (%)

35 _ —(’}ﬂ\ o« 177with - 28
/s Y CHy decomp.

36 A 3 IR\ NH2 - - 47
Y
(o]
37 WaNE o |18 . 75
e Y
o}
38 M M " 218with | 0.5.1 74
NN s Ne decompi (10:1)
CH:
[o]
39 WA _ 188with | 0.48.1 36
K‘,‘i‘. N= & Y\F dccmnp. Qo:n
[}
40 CF >210 with | 0491 28
7 N\_ 3
el ) \[( decomp-} 10:1)

a1 s o~ | 140 06.1 49
reSs Y o | o:1)

42 >_° i 3 Y NH,y 204with 0.2.1 65

decomp| (70:1)

43 AA@—Q\ o- 175 0.57.1 29
= Y CHs (10:1)
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branched al kyl having up to 6 carbon atons, which in turn can be
substituted by hydroxyl, by linear or branched al koxy or acyl, each of

whi ch has up to 5 carbon atons, or by a group of the formula
-NR[err] R err], wherein 10 Rlerr] and Rlerr] are identical or
different and are hydrogen, cycloal kyl ha4§ hg 3 to 6 carbon atons, |inear
or branched al kyl having up to 5 carbon atons or phenyl, or, together with

t he nitrogen Tiblerl (Contindiabionpr 6- nenbered saturated heterocycle optionally
havi ng anot her heteroatom fromthe group N, S 15 and/or O which
heterocycle in tuco.can gotionally be substituted alsg on anather nitrogen

atom by linear {@k, fg.pached al kyl| gr acyl, eagheef | Whighveles| ¥Rid 0 B carbon
at ons, (ratio) (%)
44 " ° 134with | 0.34,1 60
4 B ~ '
<i:\ . \\n, CHy decomp] (100:5)
" =]
45 " N H 233with | - 84
</—\ & Y : decomp.
= s
) &}
46 2HCL- o« 258with | - 99
(/_,,\ = Y CH,y decomp,
N s °
47
M\ M O, 182 0.39,1 54
n= 'S (10:1)
o
48 NH 13swith | 0.67,1 16
7 NN 2 I
=/ 5 \W(’ decomp] (100:5)
o
49 weotf S o. 155 025, I 12
Wran® \\]f' ey Qo)
o
50 173 04s,1 1
Heco: 4 i1\ o\ cd ]
s L Y CHs (20:1)
o |i
51 e L nu, | 205with | 0.1,1 30
=/ \\Tr’ decomp) (100:1)
‘ o)
52 o« 2iwith | - 30
:_\ ;_\ Y CHy decomp.
o
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and/or the rings are optionally substituted by a group of the fornula
-NR[err]Rerr], 20 wherein R err] and Rlerr] are identical or
different, are as defined above for R err] and R err] and are identical
thereto or different therefrom and/or the rings are optionally substituted
by ((Jerr]-Cerr])-al kenyl phenyl, phenyl 49r. 25 a 5- or 6-nenbered
saturated or unsaturated heterocycle having up to 3 heteroatons fromthe
group S, N ansblerl1 @oNtihgdtigii)ostituents in turn

Ex.no.| A R! M.p.CC) | R, Solvent | Yield
(ratio) (%)
53 YR O~ 187with | 0.28, 1, 31
" - _ Y CH3 decomp. (101)
[o]
54 ~ -CO-NH, 189 0.38,1, 24
. | _ : (10:1)
l
=
N
55 B CONH, : |218 042,1, 33
y . (10:1)
\ |
N
56 = -CO-NH, 152 0.36, 1, 7
z ~ (10:1)
|
N
57 R -CO,C(CHy), | 163 036,1 76 i
=/ \=, (100:5)
58 o« - 038,11 36
ery/ N Y CHa a:n
—nN o]
59 ox 131 - 31
Br 7 N \rr CHy
N o
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are optionally substituted by a group of the fornmula -CONerr]Rerr],
NR[err]Rerr], -NRerr]-S(Oferr]-Rerr], Rerr]Rerr]NNSOerr]- or
Rlerr]-S(Oferr]-, '

Rerr],
hydr ogen,

Rlerr] and R

Rerr],

wherein a

is the nunber

Rlerr] and Rlerr] are identical

F i

al kyl 10 0
substituted by linear or

I'i near or branched al kyl
Rlerr] and R err] are identical
Rl err] and R&ve¢ompdundslistddriniTable 2 vesretpreparedi dnfabegonitslyt toethefinstouctiovs
or different and are |inear or

P to 4 carbon atons or phenyl
branched al kyl

ntical

or

di fferent,

0, 1 or

Rerr],

or different and are
havi ng5ip to 6 carbon atons or phenyl,
are as defined above for

inturn are dtilenadldy substituted by up to 2 identical or different

*

Ex. |A R! F(C) R Yield (%
no.. of theory)
60 / \ / \ YO\CHS - 0.11,]: 68
= =K (10:1)
Q
61* AN A Yo\cua - 0.33,1 35
= =y (10:1)
[+)
62* 7 N\_ /7 N O« - 033,1 56
Q| e
[ 'y 3 (10:1)
o
63* "“r(’}'@— o< 165 0.28, I 49
=/ N= Y €Hs .
(10:1)
[o]
64* _é‘ \ 7 o 198 038,1 50
g~ _ \rr CH
Sate ’ (10:1)
o]

br anched
which is optionally
having up to 4 carbon atons,

Compounds 61 to 64 were prepared analogously to the instructions of
XVI from the appropriate trimethylstannyl compounds.
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substituents sel ected from carboxyl, hal ogen, cyano, nercapto, fornyl,
trifluoronmethyl, nitro, phenyl, |inear or branched al koxy, al koxycarbonyl,
15 al kylthio or acyl, each of which has up to 6 carbon atons, and
| i near or branched al kyl having up to 6 carbon atons, which in turn can be
substituted by hydroxyl, by linear or braheched al koxy or acyl, each of
which has up to 5 carbon atons, or by a group of the formula

-NR[ er r] R elEXampladiSei n 20 Rlerr] and Rlerr] are as defined above
for Rlerr] and Rlerr] and are identical thereto or different therefrom
and/or the rings are optionally substituted by a radical of the fornula

(5S)-3-(5-(4-Pyridyl)-pyridin-2-yl)- 3-(methoxycarbonylaminomethyl)-2-
oxazolidinone hydrochloride

o]
= /= A
N\/ '\ / N [}
N \—-&H
N 0O~

[«

x HCl

2.04 m1(8.16 mmol) of 4 N HCl in dioxane and then 200 m!l of ether are added
5  to a solution of 500 mg (1.6 mmol) of the compound of Example 61 in 60 ml

of dioxane. The precipitate formed is filtered off with suction, washed with

ether and dried under high vacuum.

Yield: 0.555 g (50%)

'H NMR (200 MHz, DMSO-d,): 6= 8.9 - 9.2 (m, 3H); 8.45 - 8.55 (m, 3H);
10  8.30(bt, 1H, NH); 8.20 (d, 2H); 4.70 (m, 1H); 4.30 (dd, 1H); 3.95 (dd, 1H);

3.52 (s, 3H); 3.45 (m, 2H).

The compounds listed in Table 3 were prepared analogously to the instructions
of Example 65:
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- 56- [err] wherein n
stereoi soneric m xtures and salts. 2.

is the nunber 0, 1 or 2, and their

Conmpounds of the general

(I') according to Caimlin which 5 Rl err] is a radi cal
DR err], -CORerr] or -CO&NR[err]R[errg wherein D is the CJerr] or
SJerr] group, R2 I's phenyl or I|inear- 2-branched al kyl having up to 5
carbon atons
Table 3:
[=)
mn’ﬂ\o x - HC
\—-Q/ NHR'
Exno. |A R! M.p. Yield (%
Q) of theory)
66 239°C, 93 %
ensll H—¢ T ey | with
= N o decomp.
67 o 227°C, 87 %
- 7NN | T oy | winh
N = — o decomp.
N
68 .. o 207°C 70 %
Cuy 7N 7 N\ \CH with ?
-<u = \[;'/ : decomp.
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Rerr—T5 trlrluoronethyl or linear or branched al kyl having up to 5 10
car bon bstituted by fluorine, chlorine, bromne or
trifluo m “I m‘murr] and R[err] are identical or different and are

eny

hydr ogen* or sl i mear or branched al kyl having up to 4 carbon atons,
and A is cinnolinyl, pteridinyl, . sgridinyl, quinazolinyl,
qui noxal i nyl, 15 napht hyri di nyl, phthal azi nyl, quinolyl,
isoquinolyliﬁ&&ﬂhﬂ&hn$pyrazinyl, pyrim di nyl or pyridazinyl bonded via a
carbon atom or pyrrolyl, imdazolyl, furyl, thienyl, thiazolyl, oxazolyl,
i sothiazolyl, isoxazolyl or furazanyl directly bonded via a carbon atom or
| ndolyl, 1. Heteroaryl-oxazolidinones of the general formula (I):
O
A )l\
~N o) 0

in which
R!  is a radical of the formula D-R? -CO-R? or -CO-NR*R?,
5 wherein
D isthe CO, or SO, group,
R? is phenyl or linear or branched alkyl having up to 7 carbon atoms,

R? is trifluoromethyl or linear or branched alkyl having up to 6 carbon
atoms which is substituted by halogen or trifluoromethyl, and

10 R* and R? are identical or different and are hydroegen, phenyl or linear or -
' branched alkyl having up to 5 carbon atoms, and

A is a 6-membered aromatic heterocycle having at least one nitrogen atom
and directly bonded via a carbon atom, or
a 6-membered bicyclic or tricyclic aromatic radical having at least one
15 nitrogen-containing ring and directly bonded via a carbon atom, or

B-carbolin-3-yl or indolizinyl directly bonded via the 6-membered ring,
or '

a 5-membered aromatic heterocycle havingup to 3 heteroatoms from the - |
group S, N and/or O and directly bonded via a carbon atom, which
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- 57——benzo[ b]+hienyl— napht ho[ 2, 3-b] t hi enyl , benzo[ b]thi azol yl, benzo[Db]-

| m da nzo furanyl also directly bonded via a carbon atom of the
m m,muw m ubstituents are optionally substituted by up to 3
| dent subst ituents selected fromfluorine, chlorine, 5
brom ne, |inear or branched -al kyl, acyl- g4 -al koxy, each of which has up to
5 carbon atoms, phenyl, pyrimdyl, pyridazinyl and pyridyl, which in turn

can be substitut elﬁ'etétbdyblbeedn addiaromuyermvalwisedaieh@éﬂe oF @@hthylm@ Al
whi ch has up to 5 carbon atons, or roup of the fornula

-NR[err]R{err], 1therings optianallydeing substf?uted in each case by up to 3 identical or
different substituents selected from carboxyl, halogen, cyano, mercapto,

formyl, trifluoromethyl, nitro, linear or branched alkoxy, alkoxycarbonyl,
5 alkylthio or acyl, each of which has up to 6 carbon atoms, and linear or
branched alkyl having up to 6 carbon atoms, which in turn can be
substituted by hydroxyl, by linear or branched alkoxy or acyl, each of
which has up to 5 carbon atoms, or by a group of the formula -NR°R’,

wherein

10 R® and R’ are identical or different and are hydrogen, cycloalkyl having

3 to 6 carbon atoms, linear or branched alkyl having up to 5 carbon
atoms or phenyl,

or, together with the nitrogen atom, form a 5- or 6-membered saturated
heterocycle optionally having another heteroatom from the group N, S
15 and/or O, which heterocycle in turn can optionally be substituted, also

on another nitrogen atom, by linear or branched alkyl or acyl, each of
which has up to 3 carbon atoms,

and/or

the rings are optionally substituted by a group of the formula -NR*R7,

20 wherein

R® and R” are identical or different, are as defined above for R® and
R’ and are identical thereto or different therefrom,

and/ or

the rings are optionally substituted by (C,-C;)- alkenylphenyl, phenyl or
25 a 5- or 6-membered saturated or unsaturated heterocycle having up to 3

heteroatoms from the group S, N and/or O, which substituents in turn
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er—H——aﬁd-—Rrerr—r]—a‘r‘ |dent|cal or different and are hydrogen, phenyl,

cycl cycl opentyl, cycl ohexyl or linear or branched

al kylmﬂg Eh!lﬂﬁ“ car bon at onrs, and their stereoi soners, stereoisoneric

m Xt : Oorrpounds of the general formula (1)
according to Caim 1 |n whlch Rlerr] -i a radical of the formula

DRerr], -CORerr] or -CONRerr]R err], wherein D is the C%err] or
S err] group, R{awrobtlonaﬁypé\ﬂ:mtuted by raag-o cbﬁahn@ffecknawyc RY wp to

oranched al by neUSB N SR, BABHENAROLS oF K EsEDiv ot ed by

fluorine, chlorine, bromne or trifluoronethyl, and

wherein
a  isthe number 0, 1 or 2,

5 R% R% R%2, R" and R" are identical or different and are hydrogen,
linear or branched alkyl having up to 6 carbon atoms or phenyl,
R! and R" are identical or different, are as defined above for R® and R’
and are identical thereto or different therefrom, and

12 and R'® are identical or different and are linear or branched alkyl
10 having up to 4 carbon atoms or phenyl which is optionally substituted by
linear or branched alkyl having up to 4 carbon atoms,

and/or in turn are optionally substituted by up to 2 identical or different
substituents selected from carboxyl, halogen, cyano, mercapto, formyl,
trifluoromethyl, nitro, phenyl, linear or branched alkoxy, alkoxycarbonyl,
15 alkylthio or acyl, each of which has up to 6 carbon atoms, and linear or
branched alkyl having up to 6 carbon atoms, which in turn can be
substituted by hydroxyl, by linear or branched alkoxy or acyl, each of
which has up to 5 carbon atomis, or by a group of the formula -NRVR ',

wherein

20 R' and R¥ are as defined above for R® and R’ and are identical thereto
or different therefrom,

and/or

the rings are optionally substituted by a radical of the formula

This is the replacement sheet
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phen
th| !@

brom ne,

r] are identical or different and are hydrogen,

branched al kyl having up to 3 carbon atons, and A S
&!ﬂmﬂl @ qui nol yl , each of which is optionally substituted by up
ffer ent substituents selected fromchlorine, 5
| i near or branched al kyl or akKdéxy, each of which has up to 5

carbon atons, phenyl, pyridazinyl, pyrimdyl and pyridyl, which in turn can

be substituted by |inear or branched
has up to 5 carbon atons, or by a gro

10

15

| kyl, al koxy or acyl, each of which
of the formula -NR[err]Rerr],

(CH,), N

wherein
n is the number 0, 1 or 2,
and their stereoisomers, stereoisomeric mixtures and salts.

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

R! s a radical of the formula D-R? -CO-R*or -CO-NR‘R?,
wherein

D is the CO, or SO, group,
R?  isphenyl or linear or branched alkyl having up to 5 carbon atoms,

R® is trifluoromethyl or linear or branched alkyl having up to 5
carbon atoms which is substituted by fluorine, chlorine, bromine or
trifluoromethyl, and

R* and R? are identical or different and are hydrogen, phenyl or linear or
branched alkyl having up to 4 carbon atoms, and

A is cinnolinyl, pteridinyl, acridinyl, quinazolinyl, quinoxalinyl,
naphthyridinyl, phthalazinyl, quinolyl, isoquinolyl, pyridyl, pyrazinyl,
pyrimidinyl or pyridazinyl bonded via a carbon atom, or
pyrrolyl, imidazolyl, furyl, thienyl, thiazolyl, oxazolyl, isothiazolyl,
isoxazolyl or furazanyl directly bonded via a carbon atom, or indolyl,
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wherein 10 err] and Rlerr] are identical or different and are
hydr o opropyl, cyclobutyl, cyclopentyl, cycl ohexyl or
||neaﬂ“l“|mnﬂmmmm having up to 3 carbon atons, and their '

st ereoi'sofrer's, *téredisoneric mxtures and salts. 4. Conpounds of the

gener al forrrula (V): [err] 15 i n whi ch5A- Is as defined in Caim1 and
Rlerr] is (err]-Cerr]-alkyl,

benzo[b]thxenyl naphtho[Z,S-b]thienyl, benzo[b]thiazolyl, benzo[b]-
imidazolyl or benzo[b]furanyl also directly bonded via a carbon atom of
the 5-membered ring, which substituents are optionally substituted by up
to 3 identical or different substituents selected from fluorine, chlorine,
5 bromine, linear or branched alkyl, acyl or alkoxy, each of which has up
to 5 carbon atoms, phenyl, pyrimidyl, pyridazinyl and pyridyl, which in
turn can be substituted by linear or branched alkyl, alkoxy or acyl, each

of which has up to 5 carbon atoms, or by a group of the formula
-NR‘R’,

10 wherein

R® and R’ are identical or different and are hydrogen, phenyl,

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or linear or branched
alkyl having up to 4 carbon atoms,
and their stereoisomers, stereoisomeric mixtures and salts.
1§ 3. Compounds of the general formula (I) according to Claim 1 in which
R!  isaradical of the formula D-R?, -CO-R? or -CO-NR*RS,
wherein
D is the CO, or SO, group,

R?  is phenyl or linear or branched alkyl having up to 4 carbon atoms,

20 R® s trifluoromethy: or linear or branched alkyl having up to 3

carbon atoms which is substituted by fluorine, chlorine, bromine or
trifluoromethyl, and
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- ﬁglmmﬂmum eoi soners, stereoisoneric mxtures and salts. 5.
WIE eral formula (VI): [err] in which A I s as defined
t

in Cai i san heir stereoi'soners, stereoisoneric m xtures and salts.

6. Process for the preparation of conﬁgunds of the general fornula (1)
according to Claim1l, characterized in tThat™ conpounds of the general

f I 1)
ormila (11) R* and R’ are identical or different and are hydrogen, phenyl or linear or

branched alkyl having up to 3 carbon atoms, and

A is thienyl, pyridyl or quinolyl, each of which is optionally substituted by

up to 2 identical or different substituents selected from chlorine,

5 bromine, linear or branched alkyl or alkoxy, each of which has up to S
carbon atoms, phenyl, pyridazinyl, pyrimidyl and pyridyl, which in turn

can be substituted by linear or branched alkyl, alkoxy or acyl, each of

which has up to 5 carbon atoms, or by a group of the formula -NRfR’,

wherein

10 R® and R’ are identical or different and are hydrogen, phenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or linear or branched
alkyl having up to 3 carbon atoms,

and their stereoisomers, stereoisomeric mixtures and salts.

4, Compounds of the general formula (V).

15 in which
A is as defined in Claim 1

and

R"® is C,-C,-alkyl,
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[err m \LB is as defined in Caiml, are reacted with
corrp\‘m “‘“ ral fornula (I'1l1): Rerr]-E  (I11) in which R err]

is as *definkd 'n Caim1 and E is halogen or Ilinear or branched

al kyl t hi o,

10

al koxy or
-59-
and. their stereoisomeérs, stereoisomeric mixtures drid salts.

5. Compounds of the general formula (VI):

in which
A is as defined in Claim 1,
and their stereoisomers, stereoisomeric mixtures and salts.

6.  Process for the preparation of compounds of the general formula (I)
according to Claim 1, characterized in that

compounds of the general formula (II):

0

.

N7 O
N\_—NH,

(In

in which
A is as defined in Claim 1,
are reacted with compounds of the general formula (III):

RLE  (IID)

in which
This is the replacement sheet
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al kommh of which has up to 5 carbon atons, 5 in inert
sol ve um&m‘tn the presence of a base, the conpounds are
optlﬁwmlmm“ﬂ otheir salts or freed fromtheir salts by

convent | eanal ntt hbds, and the stereoi soners are optionally resolved by
conventional nethods. 7. Conpounds of. g0e general fornmula (1) according

to daim1l for use in 10 conbati ng di seases. 8. Use of conpounds of the

general formula (ikhsdesAedinChind aim 1 for the preparation of drugs. 9.
Drugs contai ni ng conpounds of the ge & : [

1 HAS BEEN
REPLACED

and

E is halogen or linear or branched alkylthio, alkoxy or
hydroxyalkoxycarbonyl, each of which has up to 5 carbon atoms,

5 in inert solvents, optionally in the presence of a base, the compounds are
optionally converted to their salts or freed from their salts by conventional

methods, and the stereoisomers are optionally resolved by conventional
methods.

7. Compounds of the general formula (I) according to Claim 1 for use in
10  combating diseases.

8. . Use of compounds of the general formula (I) according to Claim 1 for
the preparation of drugs.

9. Drugs containing compounds of the general formula (I) according to
Claim 1.

—_—
—

This Sheet Has Been

T
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61

Abstract

The invention relates t6 novel heteroaryl-oxazolidinones of the general formula

(0):
A\

o)
N)ko | @
L__-K./NH—R’

5  in which the substituents are as defined in the description, to processes for their
preparation and to their use as drugs, especially as antibacterial drugs.
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10
15

R-E. 1)

JFoexses

in which | REPLACEMENT SHEET

1999
R!  is as defined above 07 JuL

and

E is halogen or linear or branched alkylthio, alkoxy or

alkoxycarbonyloxy, each of which has up to 5 carbon atoms,

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

The process according to the invention can be exemplified by the following
equation:

0
{ /> { s»\N )L.o +  CHCO-CHyCI
N \—‘L—NH, - |

' o
Ok

o)

Suitable solvents, depending on the individual process steps, are the
conventional solvents which are not affected by the reaction conditions. These
preferably include alcohols such as methanol, ethanol, propanol or isopropanol,
ethers such as diethyl ether, dioxane, 1,2-dimethoxyethane, tetrahydrofuran,
glycol dimethyl ether or tert-butyl methyl ether, ketones such as acetone or
butanone, amides such as dimethylformamide or hexamethylphosphorotriamide,



; v

10

| - 60 -
R' is as defined in Claim 1

and

E is halogen or linear or branched alkylthio, alkoxy or
alkoxycarbonyloxy, each of which has up to 5 carbon atoms,

in inert solvents, optionally in the presence of a base, the compounds are
optionally converted to their salts or freed from their salts by conventional

methods, and the stereoisomers are optionally resolved by conventional
methods.

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

8.  Use of compounds of the general formula (I) according to Claim 1 for.
the preparation of drugs.

9. Drugs containing compounds of the general formula (I) according to
Claim 1. :



