| SUBSTI TUTED OXAZCOLI DI NES AND THEIR USE I N THE FI ELD OF BLOOD COAGULATI ON
The present invention relates to the field of bl ood coagulation. In
particular, the 5 present invention relates to novel oxazolidinone
derivatives, to processes for their preparation and to their use as active
conpounds in nedi canents. Bl ood coagul atipn is a protective nmechani sm of
the organi sm which helps to "seal" def ects in the wall of the bl ood
vessel s quickly and reliably. Thus, |oss of blood can 10 be avoi ded or kept
to a mninmum Haenostasis after injury of the blood vessels is effected
mainly by tpSlfB:BiEﬂ]‘lﬁI‘EDn ONAZODIDINES &AENB&I‘HRWLSE: INgTMeFI?E‘LDOOFI ex
reactions o triggered. Nunerous ood coagul ation
factors are Bﬁ‘h@ﬁggﬁqﬁ%ﬁ@ocess, each of which factors converts, on
activation, the respectively next inactive precursor into its active form
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the two coagulation paths. The activated serine protease Xa cleaves prothrombin to

tion,

20 thrombin.. The resulting thrombin, in tum, cleaves fibrinogen to fibrin, a
fibrous/gelatinous coagulant. In addition, thrombin is a potent effector of platelet
aggregation which likewise contributes significantly to haemostasis.

Maintenance of normal haemostasis - between bleeding and thrombosis - is subject to

25 a complex regulatory mechanism. Uncontrolled activation of the coagulant system or
defective inhibition of the activation processes may cause formation of local thrombi
or embolisms in vessels (arteries, veins, lymph vessels) or in heart cavities. This may
lead to serious disorders, such as myocardial infarct, angina pectoris (including
unstable angina), reocclusions and restenoses after angioplasty or aortocoronary

30 bypass, stroke, transitory ischaemic attacks, peripheral arterial occlusive disorders,
pulmonary embolisms or deep venous thromboses; hereinbelow, these disorders are
collectively also referred to as thromboembolic disorders. In addition, in the case of
consumption coagulopathy, hypercoagulability may - systemically - result in
disseminated intravascular coagulation.
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35 -2 These thronboenbolic disorders are the nost frequent cause of
norbidity and nortality in nost industrialized countries (Pschyrenbel,

Kl i ni sches Worterbuch [clinical dictionary], 257"" edition, 1994, Wlter
de Gruyter Verlag, page 199 if., entry "Blutgerinnung"” [blood

coagul ation]; Ronmpp Lexi kon Chem e, Versign 1.5, 5 1998, Ceorg Thiene
Verlag Stuttgart, entry "Blutgerinnung"; LCubert Stryer, Biocheme
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di sadvant ageslhjé@gﬁﬂgbbfl?p%eagwﬁﬂvﬁﬁi’ch are involved in heparin therapy.

Thus, heparin is ineffective when adm nistered orally 20 and has

a- reI atively short half-life. Since heparin inhibits a plurality of factors
of the bl oodMEodmifragylaNs.clets cubrdanges tfore inbibiting iofrre vendng blaodnedagulation,
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1.5, 1998, Ceorg Thiene Verlag Stuttgart, entry "Heparin"). A second class
of anti coagullarlhcs therapyt dvd prioplaylions I6f almbmpoembolsc dibtwelsrs, nseisufiietly fntede of
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onset of act |1b|1]s 8@t PEss ﬁ%lﬁyg)d the; known disadvantages described below, Wthh are
involved 1n heparin therapy. Thus, heparin is ineffective when administered orally

20 and has arelatively short half-life. Since heparin inhibits a plurality of factors of the
blood coagulation cascade at the same time, the action is nonselective. Moreover,
there is a high risk of bleeding; in particular, brain haemorrhages and gastrointestinal
bleeding may occur, which may result in thrombopenia, drug-induced alopecia or
osteoporosis (Pschyrembel, Klinisches Worterbuch, 257" edition, 1994, Walter de

25 Gruyter Verlag, page 610, entry “Heparin™; Rompp Lexikon Chemie, Version 1.5,
1998, Georg Thieme Verlag Stuttgart, entry “Heparin”).

A second class of anticoagulants are the vitamin K antagonists. These include, for
example, 1,3-indanediones, and especially compounds such as warfarin,
30 phenprocoumnon, dicumarol and other coumarin derivatives which inhibit the
synthesis of various products of certain vitamin K-dependent coagulation factors in
the liver in a non-selective manner. Owing to the mechanism of action, however, the
onset of the action is very slow (latency to the onset of action 36 to 48 hours). It is
possible to administer the compounds orally; however, owing to the high risk of
35 bleeding and the narrow therapeutic index, a time-consuming individual adjustment
and monitoring of the patient are required. Moreover, other adverse effects, such as



possible to adm ni ster the conpounds orally; however, owing to the high
risk of 35 bl eeding and the narrow t herapeutic index, a tinme-consum ng

i ndi vi dual adjustnment and nonitoring of the patient are required.
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novel anticoagulants which

Accordingly, it is an object of the present invention to provide novel substances for

20 controlling disorders, which substances have a wide therapeutic spectrum.

In particular, they should be suitable for a more efficient prophylaxis and/or
treatment of thromboembolic disorders, avoiding - at least to some extent - the
—disadvantages of the—prior-art-described above;"where the term “thromboembolic

25 disorders” in the context of the present invention is to be understood as meaning, in
particular, serious disorders, such as myocardial infarct, angina pectoris (including
unstable angina), reocclusions and restenoses after angioplasty or aortocoronary
bypass, stroke, transitory ischaemic attacks, peripheral arterial occlusive disorders,
pulmonary embolisms or deep venous thromboses.

30
It 1s another object of the present invention to provide novel anticoagulants which
inhibit the blood coagulation factor Xa with increased selectivity, avoiding - at least
to some extent- the problems of the therapeutic methods for thromboembolic
disorders known from the prior art.
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inhibit the bl ood coagul ation factor Xa with increased selectivity,
avoiding - at least to sone extent - the problens of the therapeutic

nmet hods for thronboenbolic disorders knowmn fromthe prior art. 35 4
Accordingly, the present invention provides substituted oxazolidi nones of
the general formula (I) R Rs NR (1), Y a5 in which: Rl represents
optionally benzo-fused thi ophene (thienyrf'mhich may optionally be nono-
or polysubstituted; 10 R2 represents any organic radical; R3, R4, R5, R6,
R7 and R8 are identical or different and each represents hydrogen or

represents (Ciy, - i @ﬁ? j ,
hydr at es and Src %&jh ,’X%cx%‘g%e?pﬂ' grrc Fﬁ%ﬁn%rggﬁgs 0 Hﬁdﬁiﬁ%ﬂéﬁgﬁﬁ&&%?ﬁkﬁa&? Hﬁi n.
whi ch the radfemiulaXl) is an unsubstituted 2-thi ophene radical and the
radical R2 is sinultaneously a nono- or polysubstituted phenyl radical and
the radicals R3, R4, R5, R6, R7 apd R8 are each 20 sinultaneously

hydr ogen. Preference is given herd to conpounds of the general fornula (1),
in which 25 R represents optﬂizongﬂky benzo-fused thi ophene (thienyl) which
may optionally be nmono- or pol¥sub hgut ed by a radical fromthe group
consi sting of hal ogen; cyanogsy am no; am nonet hyl; (Cl-C8)-alkyl
which for its part may optional no- or pol ysubstituted by hal ogen;
(C3-C7)-cycloalkyl; 5 (G -C8)-al +R1 dazol i nyl ; - C(=NH) NH2; car banoyl ;

and nmono- and di - HLNTR1 M,
O
5 in which:
R represents optionally benzo-fused thiophene (thienyl) which may optionally

be mono- or polysubstituted;
10 R? represents any organic radical;

R? R* R®, R® R’ and R® are identical or different and each represents hydrogen or
represents (C,-Ce)-alkyl

15 and their pharmaceutically acceptable salts, hydrates and prodrugs,

except for compounds of the general formula (I) in which the radical R' is an

unsubstituted 2-thiophene radical and the radical R? is simultaneously a mono- or

polysubstituted phenyl radical and the radicals R, R®, R’, R%, R” and R® are each
20 simultaneously hydrogen.

Preference is given here to compounds of the general formula (I),

m which
25
R represents optionally benzo-fused thiophene (thienyl) which may optionally
be mono- or polysubstituted by a radical from the group consisting of
halogen; cyano; nitro; amino; aminomethyl; (C;-Cg)-alkyl which for its part
may optionally be mono- or polysubstituted by halogen; (Cs-Cs)-cycloalkyl;



(Cl1 -CA4)-al kyl -am nocarbonyl, R2 represents one of the groups below 5 A,
AM, DMA, BMA, B, 10B M, BMB, DMB-, 15 20 25 30 35
where: the radical "A" represents (C6-Cl4)-aryl, preferably (C6-Clo)-aryl,
in particular phenyl or naphthyl, very particularly preferably phenyl; the
radical "B" represents a 5- or 6- rrenbered aromatic heterocycle which
contains up to 3 heteroatons and/or heterd chain nenbers, in particular up
to 2 heteroatons and/or hetero chain nenbers, fromthe group consisting of
S, N, NO (N-oxide) and O; the radical "D' represents a saturated or
partially unsat ur at@®dCs)rauxy; fidazelyellj C(=p)Nehatirbakheyl7 and useib- 4ndtd-

9- menber ed heteroc{@'@)%l(:h cont al nF up to three heteroatons and/or

het ero chai n nenbe i ’con5|st| ng of S, SO S2; N, NO

(N-oxide) and 0; the radical " M‘ represents -NH, -CH2-, -CH2CH2-, -0-,

-NH- CH2-, - %QH H, -NHCO, -COO, - OOC-, -S—,
-S2- or rep?gzentrep{aescové A tggé%dj;pr ere the groups "A", "B" and "D

defi ned above may #ach opti onal |y be nono- or polysubstituted by a radical
fromthe group congi_ﬁg,i ng of -
D-M-A-,
B-M-A-,
B-,
10 B-M-,
B-M-B-,
D-M-B-,

where:

15 the radical “A” represents (Ce-C4)-aryl, preferably (Ce-Cig)-aryl, in
particular phenyl or naphthyl, very particularly preferably phenyl;
the radical “B” represents a 5- or 6-membered aromatic heterocycle
which contains up to 3 heteroatoms and/or hetero chain members, in
particular up to 2 heteroatoms and/or hetero chain members, from the

20 : group consisting of S, N, NO (N-oxide) and O;
the radical “D” represents a saturated or partially unsaturated, mono-
or bicychc, optionally benzo-fused 4- to 9-membered heterocycle
which contains up to three heteroatoms and/or hetero chain members

P from-the-group—consisting of S, SO, SO;, N, NO (N-oxide) and O;

25 the radical “M” represents —NH-, -CH;-, -CH,CH3-, -O-, -NH-CH;-,
-CH;-NH-, -OCH;-, -CH;0-, -CONH-, -NHCO-, -COO-, -00C-, -§-,
-80,- or represents a covalent bond;

where

30 the groups “A”, “B” and “D” defined above may each optionally be
mono- or polysubstituted by a radical from the group consisting of
halogen; trifluoromethyl; oxo; cyano; nitro; carbamoyl; pyridyl; (C;-
Cs)-alkanoyl; (C3-Cq)-cycloalkanoyl; (Ce-Ciq)-arylcarbonyl; (Cs-Cg)-
heteroarylcarbonyl; (C,-Ce)-alkanoyloxymethyloxy; (C,-Ca)-hydroxy-

35 alkylcarbonyl; -COOR?’; -SO,R”"; -C(NR?’R®)=NR%; -CONR®*R%,
-SO,NR®R?; -OR¥; .NR*R?, (C,-C)-alkyl and (C3-C-)-cycloalkyl,



hal ogen; trifluoronethyl; oxo; cyano; nitro; carbamoyl; pyridyl; (Ci-
Co6) - al kanoyl ; (C3-C7)-cycl oal kanoyl ; (C6-Cl14)-aryl carbonyl; (C5-Clo)-
het eroaryl carbon yl; (CLl-C6)-al kanoyl oxymnet hyl oxy; (Cl-C4)-hydroxy-
al kyl carbonyl ; -COOR27; -S02R27; -C(NR27R28)=NR29; - CONR28R29;
- S02NR28R29; - OR 30; -NR30R31, (C-0C6)-alkyl and (C3-C7)-cycloalkyl, 6 5 10
15 20 25 where (Cl-C6)-al kyl and (C3-C7)-cycloal kyl for their part may
optionally be substituted by a radical fromthe group consisting of cyano;
-OR27; -NR28R29; -CONH),, (NR27R28) and -C(NR27R28)=NR29, where: v is
either 0 or 1 and R27, R28 and R29 are identical or different and

-al kyl ,

i ndependently of one another, ea represents hydrogen, (C, -C4).
(C3-C7)- cycioal kyl, (Cl- M)W%ﬂrkzasﬁﬁalbélr%r,ﬂt Floplkyt Eardbéiy Part pdeny |
or pyridyl, and/or R27 and Rﬁioﬁﬁl]ﬁ&s@@ﬁuf@%ﬁ@ﬁﬂldﬁﬁfromtthfdfm@ cBhdiE@gen
atomto which they are atta(ghed form a_sat um&ggzgpr (?@rlgg? I zﬁ?ﬁat ul‘rfﬁt ed
5- to 7-nenbered heterocycl h%X?f'ﬂ? ipto t T or F el p 0k,
identical or different heter-GaNRAR*)EDIR?t he group consisting of N, 0 and
S, and R30 and R31 are identical or different and independently of one
anot her each represents hydrogen, (Cl-C4)-alkyl, (C3-C7)-cycloalkyl, (C
1-A4) - al kyl sul phonyl , (v&er€4) - hydr oxyal kyl, (C 1-C4)- am noal kyl
di - (Cl-C4) - al kyl ami no- (Cl1-C4) -al kyl, -CH2C(NR27R28) =NR29 or - COR33,
v 1s either 0 or 1 and
10
R”, R® and R are identical or different and independently of one
another each represents hydrogen, (C;-Cy)-alkyl, (C3-C;)-
cycloalkyl, (C,-Cs)-alkanoyl, carbamoyl, trifluoromethyl,
phenyl or pyridyl,
15 and/or

R* and R* or R? and R? together with the nitrogen atom to which
they are attached form a saturated or partially unsaturated 5- to
7-membered heterocycle having up to three, preferably up to

20 - two, identical or different heteroatoms from the group
consisting of N, O and S, and

R* and R*' are identical or different and independently of one another
each represents hydrogen, (C;-C4)-alkyl, (C3-Cs)-cycloalkyl,
25 (C1-Cy)-alkylsulphonyl, (C;-C4)-hydroxyalkyl, (C-Cyq)-
aminoalkyl, di-(C;-C4)-alkylamino-(C;-C,)-alkyl,
-CH,C(NR¥R**)=NR? or -COR*,

where
30
R* represents (C;-Cg)-alkoxy, (Cy-Cys)-alkoxy-(C,-Cq)-
alkyl, (C;-Ca)-alkoxycarbonyl-(C;-Cy)-alkyl, (C,-Cy)-
aminoalkyl, (C,-C4)-alkoxycarbonyl, (C;-C4)-alkanoyl-
(Ci-Cy)-alkyl, (Cs5-Cy)-cycloalkyl, (C,-Ce)-alkenyl,
35 (C,-Cs)-alkyl, which may optionally be substituted by



where 30 35 R33 represents -(Cl-C6)-al koxy, (Cl-C4)-alkoxy-(C -C4)- alkyl,
(C1-A4) - al koxycar bonyl - (C1-C4) -al kyl, (Cl-C4)- am noal kyl

(Cl-A4) - al koxycarbonyl, (Cl-C4)-al kanoyl- (Cl-C4)-alkyl,

(C3-C7)-cycl oal kyl, (C1-C(,)-al kenyl, (C1-C8)-alkyl, which may optionally
be substituted by 7 phenyl or acetyl, (C6,Cl4)-aryl, (C5-CG o)-heteroaryl,
trifluoronethyl, tetrahydrofuranyl or butyrolactone, R3, R4, R5, R6, R and
R5 are identical or different and each represents 5 hydrogen or represents
(C1l-C6)-al kyl and their pharmaceutically acceptable salts, hydrates and

prodrugs, except for conpounds ofphiehg @ensdeall, f(Gs-Qul)arfll ) (QGskCihhebroans,
radical R is an 10 unsubstituted,2-thi gphene radi.cal .an he radi cal R2

i s simltaneously a nono- or pol 3§ﬂ5‘§5°meﬁ%é’d&5%ﬁ§ﬂfuﬁaﬁﬂiO(Yg)l'"hgﬁlac@ﬂ%
radicals R3, R4, R5, R6, R7 and R8 are each simnultaneously hydrogen.
Preference is al sg,giyen,nefe 470 ounds_qf .t h neral formul I 15
in which- R reprgvéénl%/srl% hﬁ%pr%n% c{)ﬁl %rﬁylﬁf’&lcl#] oﬁa ?’%ﬂﬁ grr‘é f?%i%%%g,

whi ch md@y optionally Bedngeo-or mpresohtysi@hsidalkyed by hal ogen, preferably
chlorine or 20 brom ne, by am no, am nonethyl or (Ci-Cg)-alkyl, preferably
met hyl, where the (Cl-Ca)-alkyl radical for its part may optionally be

mono- or polapdubeit pharmaceupgalhnacsgpiable sples, bydipley and prodiugs, R2 represents
one -of the groups below 25 A-, AM, DMA, B-MA, B,

except for compounds of the general formula (I) in which the radical R' is an
10 unsubstituted 2-thiophene radical and the radical R? is simultaneously a mono- or

polysubstituted phenyl radical and the radicals R3, RY, Rs, R6, R” and R® are each

stimultaneously hydrogen. '

Preference is also given here to compounds of the general formula (I),
15
in which™

R rep-resems thiophene (thienyl), in particular 2-thiophene, which may

optionally be mono- or polysubstituted by halogen, preferably chlorine or

20 bromine, by amino, aminomethy! or (C,-Cg)-alkyl, preferably methyl, where

the (C;-Cg)-alkyl radical for its part may optionally be mono- or
polysubstituted by halogen, preferably fluorine,

R’ represents one of the groups below:
25 A'!

A-M-,
D-M-A-,

30 B-M-,

35



30 BM, B-MB-, DMB-, where: 35 8 5 10 15 20 the radical "A"
represents (C6-Cl4)-aryl, preferably (C6-Clo)-aryl, in particular phenyl
or naphthyl, very particularly preferably phenyl; the radical "B"
represents a 5- or 6-nmenbered aromatic heterocycle which contains up to 3
het er oat ons and/ or hetero chain nenbers, igw_ particular up to 2 heteroatons
and/ or hetero chain nenbers, fromthe group consisting of S, N, NO
(N-oxide) and 0; the radical "D' represents a saturated or partially
unsaturated 4- to 7- nenbered heterocycle which contains up to three

het er oat ons and/ or  het gieOra@ital HAMEEPRESHS (OPCTIHargr ptéperstﬂys(caiclsl)ga@lf u$
SO S, N, NO (N-oxi de&na@ﬁzqﬁgype %ﬂaﬁg& jal "M & Eﬁi?\lﬁ}s bl Eﬁf@y
- CH2CH2-, -0-, -NH CH2 Y] argypigterably psayl;
-00C-, - S— or represent El-.earadmnhl‘B’t’\trelhestdts M/Ijeroe 6- mhmbgieﬂmsm'éﬁk heteBcycle and
"D' defined above mayln e o0 btltuted
by a radical fromthe gr Bﬂ% Oé'gfﬂ’iﬁ gF P%aq@?erﬂ%{f’WQé’H of PF’W%%P%%&
cyano; nbtro; carbanoyl partipylar dy kg 2 (heleré6yms bhdinohétero( BAinChEmbes) f?ainkthaoyl
(C6-C14) - aryl carbonyl; (C1-C6) -
al kanoyl oxynet hyl oxy’ Ef%@f? &S‘%ﬁ(@mé%gg ‘?\ﬁzg CO\IR28R29
- SO2NR28R29; - OR3Q - NRéBRadical(‘TY” @presantk i sanmated 6B parGa)ly epsdtaraled\d- to 7-
' membered heterocycle which contains up to three heteroatoms and/or
hetero chain members from the group consisting of S, SO, S0;, N, NO
10 (N-oxide) and O;
the radical “M” represents -NH-, -CH,-, -CH,CH,-, -O-, -NH-CH;-, -
CH,-NH-, -OCH;-, -CH,0-, -CONH-, -NHCO-, -COO-, -00C-, -S-
or represents a covalent bond;

15 where
the groups “A”, “B”-and “D” defined above may in each case
optionally be mono- or polysubstituted by a radical from the group
consisting of halogen; trifluoromethyl; oxo; cyano; nitro; carbamoyl;
pyridyl; (C-Ce)-alkanoyl, (C3-Cq)-cycloalkanoyl; (Ce-C1a)-

20 : arylcarbonyl; (Cs-Cp)-heteroarylcarbonyl; (C1-Ce)-

alkanoyloxymethyloxy;  -COOR?; -SO,R?; -C(NR¥R¥*)=NR?%,
-CONR®R”; -SO,NR®R?; -OR¥; -NR¥R?!, (C,-C¢)-alkyl and (Cs-
C7)-cycloalkyl,

25 where (C,-Cg)-alkyl and (Cs-C5)-cycloalkyl for their part may
optionally be substituted by a radical from the group consisting
of cyano; -OR?; -NR¥®R?; -CONH)(NR”R?™) and
_C(NRTR™=NR?,

30 where:
\ is either O or 1 and
R, R? and R? are identical or different and mdependently of one

35 another each represents hydrogen, (C;-Cs)-alkyl or (C;-C5)-
cycloalkyl,



25 where (Cl-C6)-al kyl and (C3-C7)-cycloal kyl for their part may

optionally be substituted by a radical fromthe group consisting of cyano;
-OR27; -NR28R29; -CO(NH)"(NR27R28) and - C(NR27R28) =NR29, 30 where: 35 v is
either 0 or 1 and R27, R28 and R29 are identical or different and

i ndependently of one another each represgnts hydrogen, (Cl-C4)-alkyl or
(C3-C7)- cycloalkyl, 9 and/or 5 10 R27 and R25 or R27 and R29 together with
the nitrogen atomto which they are attached forma saturated or partially
unsaturated 5- to 7-nmenbered heterocycle having up to three, preferably up
to two, identical or differadiorheteroatons fromthe group consisting of
N, 0 and S, and Rao and R31 are identical or different and i ndependently of
one anot her each represgnts drogen, (Cl-C4)-al kyl, (C3-C7)-cycloal kyl,
(Cl- C4) - al kyl sul phonyl ,R{ Ghd B4} ohRdt and R kidgether wilh)the aitiogenlakorh to which

di - (Cl-4) - al kyl am no- (Ct - 2 - - .
(C6-C14) - aryl car bonyl , (%%ﬁﬁrﬁék%érhggrfﬁgrsgggny%oglj Qa&li]lydﬁ’}sgaulmwd 3- 10
kyl am ndcar bonyl or - CH2C( NR2mRadrelRRtcroqg leRBavingRap tR3hreRGpreffabindipR® ar e

identical or different and gagh iy ept sg; o]7 n
(C-C6)-al kyl 20 25 and thei %%bhjagﬁg%guﬁ C%W%ﬁgg?g%r?élgﬁng gﬁs%h%h Gr et es

and prodrugs, except for corfedtiping fiNi@andgSnandal fornula (1) in which the
radical R is an

R* and R* are identical or different and independently of one another
10 each represents hydrogen, (C;-Cy)-alkyl, (C3-C;)-cycloalkyl,
(C,-C4)-alkylsulphonyl, (C1-Cy)-hydroxyalkyl, (Ci-Cs)-
aminoalkyl, di-(C;-Cy4)-alkylamino-(C,-Cg)-alkyl, (C,-Cy)-
alkanoyl, (Cg-Cj4)-arylcarbonyl, (Cs-Cjp)-heteroarylcarbonyl,

(C)-Cy)-alkylaminocarbonyl or -CH,C(NR7R**)=NR%,

15
R* RY R’ R®, R’ and R® are identical or different and each Tepresents
' hydrogen or represents (C;-Cg)-alkyl

and their pharmaceutically acceptable salts, hydrates and prodrugs,

except for compounds of the general formula (I) in which the radical R' is an
unsubstituted 2-thiophene radical and the radical R? is simultaneously a mono- or
polysubstituted pheny! radical and the radicals R>, R*, R°, R®, R’ and R?® are each
simultaneously hydrogen-

25

Particular preference 1s given here to compounds of the general formula (I),
in which .

30 R’ represents thiophene (thienyl), in particular 2-thiophene;, which may
optionally be mono- or polysubstituted by halogen, preferably chlorine or
bromine, or by (C,;-Cg)-alkyl, preferably methyl, where the (C;-Cs)-alkyl
radical for its part may optionally be mono- or polysubstituted by halogen,
preferably fluorine,

35

R? represents one of the groups below:



unsubstituted 2-thiophene radical and the radical R2 is sinultaneously a
nono- or pol ysubstituted phenyl radical and the radicals R3, R4, R5, R6,
R7 and R8 are each sinultaneously hydrogen Particul ar preference is given
here to conmpounds of the general forrmula (1), in which . 30 Rl represents
t hi ophene (thienyl), in particular 2-thigphene, which nay optionally be
nono- or pol ysubstituted by hal ogen, preferably chlorine or bromne, or by
(C1-C8)-al kyl, preferably methyl, where the (Cl-C8)-alkyl radical for its
part may optionally be nmono- or polysubstituted by hal ogen, preferably
fluorine, 35 R2 re@resents one of the groups below -10 A-, A M, D MA-,
B-MA-, Zkh B-MB-, DMB-, 10 15 20 25 30 where: the radical
"A" represents ph )M’or napht hyl, in particul ar phenyl; the radical "B"
represents a 5- orD&dsepbered aromatic heterocycle which contains up to 2
het er oat ons from tsé_ﬁg%{_oup consisting of S, N, NO (Noxide) and 0; the
radical "D' repre a saturated or partially unsaturated 5- or 6-

5

B-M-,
B-M-B-,
D-M-B-,

10 where:
the radical “A” represents phenyl or naphthyl, in particular phenyl;
the radical “B” represents a 5- or 6-membered aromatic heterocycle
which contains up to 2 heteroatoms from the group consisting of S, N,
NO (N-oxide) and O;
15 the radical “D” represents a saturated or partially unsaturated 5- or 6-
membered heterocycle which contains up to two hetercatoms and/or
hetero chain members from the group consisting of S, SO, SO,, N, NO
(N-oxide) and O,
the radical “M” represents -NH-, -O-, -NH-CH;-, -CH:-NH-, -OCH,-,
20 . -CH;0-, -CONH-, -NHCO- or represents a covalent bond;

where

,,

the groups “A”, “B” and “D” defined above may in each case
optionally be mono- or polysubstituted by a radical from the group
25 consisting of halogen; trifluoromethyl; oxo; cyano; pyridyl; (C;-Cs)-
alkanoyl; (Ce-Cjo)-arylcarbonyl; (Cs-Ce)-heteroarylcarbonyl; (C;-Cs)-
alkanoyloxymethyloxy; -C(NR”RZS):NR”; -CONR®R?,
-SO;NR*®R%; -OH; -NR¥R*; (C,-Ci)-alkyl; and cyclopropyl,
cyclopentyl or cyclohexyl,
30 ,
where (C;-Cy)-alkyl and cyclopropyl, cyclopentyl or
cyclohexyl for their part may optionally be substituted by a
radical from the group consisting of cyano; -OH; -OCHjs;
-NR*R?; -CO(NH),(NR¥R?) and -C(NR¥R*)=NR?,
35
where:



menber ed heterocycle which contains up to two heteroatons and/or hetero
chain nenbers fromthe group consisting of S, SO SO, N, NO (N-oxide) and
O; the radical "M represents -NH, -0-, -NHCH2-, -CH2-NH, -OCH2-,
-CH2O-, -CONH, -NHCO or represents a coval ent bond; where the groups
"A", "B" and "D' defined above may in ea_cnlgase optionally be nono- or

pol ysubstituted by a radical fromthe group consisting of hal ogen;
trifluoronethyl; oxo; cyano; pyridyl; (Cl1-C3)- al kanoyl;

(C6- Clo) - aryl carbonyl; (C5-C6)-heteroaryl carbonyl; (Cl-C3)-

al kanoyl oxynet hyl oxy; -C(NR27R2S) =NR29; - CONR28R29; -S02NR28R29; -OH;
-NR30OR31; (Ci1-C4)-al kyl; and. cycl aopropyl, c|l opentyl or cycl ohexyl, where
(Cl-C4)-al kyl and cyclobropy‘ls,e}/lg‘ifcqo?f Me)meg%’d'é%lohexyl for their part
may optionally be substituted by a radical fromthe group consisting of

cyano; -0OH, - OCHS3; -NR28R29'27-ggN MR27R21 nd,-C(NR27R28) =NR29, 3
where: -11 v is either 0 or %, - reqngi]gbl"“{f F“%‘i‘?goisd' ,"t?‘&‘g‘z"ﬁ}ﬁﬁe’%gﬂéf’g
identicdl or different and i ndepesgeaniother @fich rpresais hpdrogen (T, GPaksEbE S
hydrogen, (C,-C4)-al kyl or else cl.opro , cl gpentyl, or cycl ohexyl
and/or 10 R27 and R28 or R27 and Cyt%gjagﬁﬁércyg\%wq h"é‘:&flf’ﬁ‘ifa’in atomto
which they are attacheahddmy forma saturated or partially unsaturated 5-

to 7-menbered heterocycle having up to two identical or different

het eroatons fromthe groyp congisting of . N, O and S, and
RH and 1{5% or Rzl;l and Rthogether with the nitrogen atom to which

10 they are attached may 7orm a saturated or partially unsaturated
5- to 7-membered heterocycle having up to two identical or
different heteroatoms from the group consisting of N, O and S,
and

15 R*® and R*' are identical or different and independently of one another
each represents hydrogen, (C;-Cs)-alkyl, cyclopropyl,
cyclopentyl, cyclohexyl, (C,-Cs)-alkylsulphonyl, (C;-C,)-
hydroxyalkyl, (C,-Cs)-aminoalkyl, di-(Cy-C,)-alkylamino-
(C-Cy)-alkyl, (C-C3)-alkanoyl or phenylcarbonyl,

20

R* R*, R? R® R’ and R® are identical or different and each represents hydrogen or
represents (C,-Cg)-alkyl

“andtheir pharmaceutically acceptable salts, hydrates and prodrugs,

25
except for compounds of the general formula (I) in which the radical R! is an
unsubstituted 2-thiophene radical and the radical R? is simultaneously a mono- or
polysubstituted phenyl radical and the radicals R’ R* R’ R® R’ and R® are each
simuitaneously hydrogen.

30

Particular preference is given here to compounds of the general formula (I},

in which



15 R30 and R31 are identical or different and independently of one another
each represents hydrogen, (G -C4)-al kyl, cyclopropyl, cyclopentyl,
cycl ohexyl, (Cl-C4)-al kyl sul phonyl, (Cl-C4)- hydroxyal kyl,
(Cl-C4)-am noal kyl, di-(Cl-C4)-al kyl am no- (Cd-C4)-al kyl, (Cl-C3)-al kanoyl
or phenylcarbonyl, 20 25 30 R3, R4, Rs, R6;, R7 and R8 are identical or
different and each represents hydrogen or “represents (C, -C6)-alkyl
-and-their pharmaceutically acceptable salts, hydrates and prodrugs, except
for conpounds of the general fornmula (1) in which the radical R is an
unsubst i t ut edR2- t hieppRiente 2cihrbphede ahikhihey ofétinaly bRRubsin@edi RN PO a
nono- or pol ysubs%i .tlﬁfi{ﬁd ﬁhenyl radi cal and th r?dlcal s R3,

& FrehAs

R4, R5, R6,

R7 and R8 are each® SHG BFOHP FPERIStRE, Of j chlprte. ptF%‘i"E}eer{E@hﬁsobi ven
here to conpounds wifluohengkyieral formula (1), in which -12 R represents
2-t hi ophene which may optionally be substituted in the 5-position by a
radi cal fromthe group consisting of chlorine, brom ne, nethyl or
trifluoronet th , Srepsenepomsefiths gooups bElowhe groups below. A, A-M,
DMA, BMA, 10B-, BM, BMB, DMB-, 1520

A-M-,

D-M-A-,

B-M-A-,

10 B-,

B-M-,

B-M-B-,

D-M-B-,

15 where:
the radical “A” represents phenyl or naphthyl, in particular phenyl;
the radical “B” represents a 5- or 6-membered aromatic heterocycle
which contains up to 2 heteroatoms from the group consisting of S, N,
NO (N-oxide) and O;

20 : the radical “D” represents a saturated or partially unsaturated 5- or 6-
membered heterocycle which contains a nitrogen atom and optionally
a further heteroatom and/or hetero chain member from the group
consisting of S, SO, SO, and O; or contains up to two heteroatoms

—and/or hetero chain membersfrom the group consisting of S, SO, SO,

25 and O;
the radical “M” represents -NH-, -O-, -NH-CH;-, -CH,-NH-,
-OCHj3-, -CH,0-, -CONH-, -NHCO- or represents a covalent bond;

where
30 the groups “A”, “B” and “D” defined above may in each case
optionally be mono- or pelysubstituted by a radical from the group
consisting of halogen; trifluoromethyl; oxo; cyano; pyridyl; (C,-Cs)-
alkanoyl; (Ce¢-Cp)-arylcarbonyl; (Cs-Cg)-heteroarylcarbonyl; (C,-Cs)-
alkanoyloxymethyloxy; -CONR*R?; -SO,NR*R?; -OH; -NR*R*";
35 (C,-Ca)-alkyl; and cyclopropyl, cyclopentyl or cyclohexyl,



25 30 35 where: the radical "A" represents phenyl or naphthyl, in
particul ar phenyl; the radical "B" represents a 5- or 6-nenbered aromatic
het erocycl e which contains up to 2 heteroatons fromthe group consisting
of S, N, NO (Noxide) and O; the radical "D' represents a saturated or
partially unsaturated 5- or 6- nenbered terocycl e which contains a
nitrogen atomand optionally a further ‘eroatom and/ or hetero chain
menber fromthe group consisting of S, SO SO2 and 0; or contains up to
two heteroatons and/or-hetero chain nmenbers-fromthe group consi sting of
S, SO SO and 0; the radi e M t N c%i?e
JOH2-NH-,  -QCH2- . - CHR2O, Shere M (G TDRSAST s"Pteier%yscgaor?Qspa covar et oy
where the groups "A", "B’ HIOhEi‘Y'Cfo ithedt) palb g0y RBYonaHy e pubstiyed by a

optionally bfe Lmlno or pol %/lsr%i@iﬁhll flohe thd rup dehsisting! 6017 qﬁr’faﬁ mucs)cm,
consi sting of hal ogen; tri Iy LY R y.

al kanoyl ; (C6-Clo)-aryl car bo @Qﬁ(z@/wm% ?9“?4:'&9(/( 'éﬁﬁ

al kanoylsoxyrret hyl oxy; - CONR28R29; - S02NR2$R29; -OH; - NR3DR31

(C -C4)-al kyl; and cycl opropyl, cyclopentyl or cyclohexyl, -13 where

(Cl-C4)-al kyl and cycl optBpyl, cyclopentyl or cyclohexyl for their part
may optionally be substituted by a radical fromthe group consisting of

cyano; -OH -OCH3; -NR 2BR29 NR27R28) ., and - C(NR27R28) =NR29, 5
where v is either 0 or 1, pr%%?%@%{w P“eg‘?{a (F9>2 3:1

10 RY, R?® and R? are identical or different and independently of one
another each represents hydrogen, (C;-C,)-alkyl or else
cyclopropyl, cyciopentyl or cyciohexyl

and/or

15 R* and R®® or R* and R? together with the nitrogen atom to which
they are attached may form a saturated or partially unsaturated
5- to 7-membered heterocycle having up to two identical or
different heteroatoms from the group consisting of N, O and S,

and
20
R* and R*' are identical or different and independently of one another
each represents hydrogen, (C;-C4)-alkyl, cyclopropyl,
cyclopentyl, cyclohexyl, (C;-Cs)-alkylsulphonyl, (C;-C;)-
————  — — hydroxyalkyl, (C,;-C4)}-aminoalkyl, di-(C,-C,)-alkylamino-
25 (Cy-Cs)-alkyl, (C;-Cs)-alkanoyl or phenylcarbonyl,
R3, R“, RS, R6, R’ and R® are identical or different and each represents
hydrogen or represents {(C,-C,)-alkyl
30 and their pharmaceutically acceptable salts, hydrates and prodrugs,

except for compounds of the general formula (I) in which the radical R' is an

unsubstituted 2-thiophene radical and the radical R? is simultaneocusly a mono- or

polysubstituted phenyl radical and the radicals R®, R%, R®, R®, R” and R® are each
35 simultaneously hydrogen.



R27, R28 and R29 are identical or different and independently of one
anot her each represents hydrogen, (Cl-C4)-alkyl or else cyclopropyl,
cycl opentyl or cyclohexyl and/or 15 20 25 R27 and R28 or R27 and R 29
together with the nitrogen atomto which they are attached may form a
saturated or partially unsaturated 5- toj4-nenbered heterocycle having up
to two identical or different heteroatons fromthe group consisting of N,
0 and S, and R30 and R31 are identical or different and i ndependently of
one anot her each represents hydrogen, (Cl-C4)-alkyl, cyclopropyl,
cycl opentyl, dct pdvdanbr, préfefencd )s- gibdryhere kpdvmydund$ GllthE4gnerallfyrnoliyp| kyl |
(C1-C4)-am noal kyl, di-(Cl-C4)-al kyl am no- (Cl-C4)-al kyl, (Cl-C3)-al kanoyl
or phenyl carbonyl, R3, R4, R5, R6, R7 and R8 are identical or different and
each represeniswhithdr ogen or represents (Cl-C4)-al kyl 30 and their
pharmaceutically acceptable salts, hydrates and prodrugs, except for
conpounds of the general formula (1) in which the radical RL is an
unsubst i § ut edR2- t hreppsents 2rthitipberie whigh ihabstilgteddn Uro5-pesitomby a aadical ftom a
nono- or  pol ysubsiyat il We - i : R5, Re,
R7 and RR are eachhkég&gﬁﬁ&Pﬁgﬁﬁgts ?Hﬁ% ﬁgggghﬁ?§gqbg?§ﬁ%ggFFgﬁﬁar
preference is given here to conpounds of the general forrmula (1), in which
5 R represenRd 2-ihiqpiigmeavhich is substituted in the 5-position by a
radi cal from the gfoup consisting of chlorine, brom ne, nethyl and
trifluoronethyl, R2 represents D-A-: 10 15

10 where:

the radical “A” represents phenylene;

the radical “D” represents a saturated 5- or 6-membered heterocycle,

which is attached to “A” via a nitrogen atom,

which has a carbonyl group directly adjacent to the linking nitrogen
15 atom and

in which one carbon ring member may be replaced by a heteroatom

from the group consisting of S, N and O;

where

20 - the group “A” defined above may optionally be mono- or disubstituted
in the meta position with respect to the point of attachment to the
oxazolidinone, by a radical from the group consisting of fluorine,

chlornine, nitro, amino, trifluoromethyl, methyl and cyano,

25 R*, R* R® R% R’ and R® each represent hydrogen
and their pharmaceutically acceptable salts, hydrates and prodrugs.

Very particular preference is also given here to the compound having the following

30 formula



20 where: the radical "A" represents phenylene; the radical "D' represents
a saturated 5- or b-nenbered' heterocycle, which is attached to "A" via a
nitrogen atom which has a carbonyl group directly adjacent to the |inking
nitrogen atomand in which one carbon ring nenber may be replaced by a

het eroatom fromthe group consisting of N and 0; where the group "A"
defined above nmay optionally be nono- or” thsubstituted in the neta
position with respect to the point of attachnent to the oxazolidinone, by
a radical fromthe group consisting of fluorine, chlorine, nitro, am no,
trifluoronethyl, nethyl cyano, 25 R3, R R5, R6, R and R8 each
represent hydrogen and ei ry\ phagegaceut@eal |y acceptable salts, hydrates
and prodrugs. Very partitul M~ :rengylis al so given here to the conpound
having the following 30 f@rnulig 5 nd to its pharnmaceutically
acceptabl e salts, hydrates @nd prodrugs. /In the cgppounds of the general
formula (1) above, the radical 5 Rl may 1 parti gl ar represent optionally
benzo-fused thiophene (thienyl) which may optPonglly be nono- or

pol ysubstituted by a radical fromthe gr sting of hal ogen; cyano;
nitro; (Cl-C8)-alkyl, which for its part may{ optionally be nono- or

pol ysubstituted by hal ogen; (C3-C7)-cycloallgyl; 10 (Cl-C8)-al koxy;

i mdazolinyl; -C(=NH)NH2; carbanoyl; and nono- and di- (Cl -C4)-al kyl amn
oc arbonyl . #&mitohts phenpangnteallyfaccdpeabdeesedts ydraemandaprodiugs.t he radi cal 15 Rl
may preferably represent thiophene (thienyl), in particular 2-thiophene,

which may optionally be nono- or polysubstituted by hal ogen, preferably
chl ori ne or Inthe compounds of the general formula (I) above, the radical

5

R' may in particular represent optionally benzo-fused thiophene (thienyl) which
may optionally be mono- or polysubstituted by a radical from the group
consisting of halogen; cyano; nitro; (C;-Cg)-alkyl, which for its part may
optionally be mono- or polysubstituted by halogen; (Ci-Cs)-cycloalkyl;

10 (é;-Cg)-aIkoxy; imidazolinyl; .-C(=NH)NH2; carbamoyl; and mono- and di-
(C;-Cq)-alkylaminocarbonyl.

In the compounds of the general formula (I), the radical

15 R may preferably represent thiophene (thienyl), in particular 2-thiophene, which
may optionally be mono- or polysubstituted by halogen, preferably chlorine or
bromine, or by (C;-Cs)-alkyl, preferably methyl, where the (C;-Cg)-alkyl
radical, preferabljr the methyl radical, may for its part optionally be mono- or
polysubstituted by halogen, preferably fluorine.

20
In the compounds of the general formula (I), the radicals
R®, R*, R®, R R’ and R® may be identical or different and may represent, in
particuair, hydrogen or (C,-C¢)-alkyl, preferably hydrogen or (C;-Cq)-alkyl,
25 very particularly preferably hydrogen.

The radical Rz, i.e. the organic radical, can in particular be selected from the

substituent groups listed below:

30 In the compounds of the general formula (I), the radical



brom ne, or by (Cl1-C8)-al kyl, preferably nmethyl, where the (Cl -Cg)-al kyl
radi cal, preferably the nethyl radical, may for its part optionally be
nono- or pol ysubstituted by hal ogen, preferably fluorine. 20 In the
conpounds of the general forrmula (1), the radicals R3, R4, R5, R6, R and
R8 may be identical or different and may igpresent, in particualr,
hydrogen or (Ci-C6)-al kyl, preferably hydfogen ar' (Cl-C4)-al kyl, 25 very
particularly preferably hydrogen. The radical R2, i.e. the organic radical,
can in particular be selected fromthe substituent groups listed below 30
In the conpounds of the general fornmula (1), the radical 16 R2 may, in
particular, represent a group of the follomﬁng forml a;

Y- X' - (CH2) p- XR( CO)Wa(/CHIJPB‘-CP%RQFPfFPﬁI’(‘ epyupofshefdloyingfarmuldy i nteger from o
to 6, preferably from1l to 3, 10 nis either O or 1, pis an integer from

0O to 3, preferably eithgr 0 qr 1 S in b, O 1, 15 ci is an
integer 0 or 1, 20 RO aﬁdxFz(cﬁoﬁér‘g'?@mt(pg;)ol'&&ﬁgﬁf}ﬂé@#ﬁ)ozand each
represemd s hydrogen; (Cl-C4)- al kyl, preferably nmethyl; (Cl-C4)-alkoxy,
preferably nethoxy; (C3-C7)- cycloal kyl; hydroxyl or fluorine, X and X are
i dentical or diffe{fVB “and each represents 0; NR' or a covalent bond, 25
where R 1 represents H (Cl-C4)-al kyl, preferably nethyl, or (C3-C7)-

cycloal kyl, 30 35 m 18 an mteger from O to 6, preferably from 1 to 3,

10 n 1s eitherQor I,
p is an integer from O to 3, preferably either O or 1,
o is aninteger ) or 1,

15
02 isaninmegerQor 1,

R? and R'? are identical or different and each represents hydrogen; (C,-Cy)-
alkyl, preferably methyl; (C,-C,)-alkoxy, preferably methoxy; (Cs-C5)-
20 - cycloalkyl; hvdroxyl or fluorine,

X and X’ are identical or different and each represents O; N-R'' or a covalent

bond,
25 where R'! represents H; (C,-Cs)-alkyl, preferably methyl, or (C3-C5)-
cycloaikyl,
Y- represents a 3- to 7-membered saturated or partially unsaturated cyclic

hydrocarbon radical which optionally contains 1 to 3 identical or
30 different heteroatoms and/or hetero chain members from the group
consisting of N, O, §, SO and SO,

where:
this radical Y may optionally be substituted by a 5- or 6-membered
35 aromatic or a 3- to 7-membered saturated or partially unsaturated



Y. represents a 3- to 7-nenbered saturated or partially unsaturated cyclic
hydr ocar bon radi cal which optionally contains 1 to 3 identical or

di fferent heteroatons and/or hetero chain nmenbers fromthe group

consisting of N, 0, S, SO and SO, where: this radical Y nay optionally be
substituted by a 5- or 6-nenbered aronai#f or a 3- to 7-nmenbered saturated
or partially unsaturated -17 5 10 15 cycli’c hydrocarbon radi cal which
optionally contains up to 3 identical or different heteroatons fromthe
group consisting of N, 0 and S and where this radical may for its part

optionally be substi tUt@-},‘éh@]ﬁ drocarboh Eadical Mmhtcﬁyﬂloﬂﬁpjdbmﬁ@i%lugibBgd&fucﬁ}/ano
Ri2 represent s hydr ogerf” %aerem PGS o 58 S CYSTBAE RYN: PSS Ay R
3* are identical or dlfferent and |ndependently of one anot her each
represents hydrogen, (Cl-C4 C ycl oaI o 25 R13
and R 3 together with tHeK Ialso %can%a(yCﬁor %%;Paﬁ Q%H’(S p{we aPE.2 ¢

7- menber®ed het er ocycl e natlicah froay tthpt goopl tonssang aoh cyam),t bydtofylr t}hmcrgen,

het eroat ons fromthe gr ey sH NRU3RO d 4 and R15 are
identical or different a f’%@pﬁe (glen é of Roneaq@no er ' each represents

hydr ogen, (Cl-&4)-al kyl, (C3-C7)- cycloal kyl or (Cl -GC5)-al kanoyl; and/ or
where:

10 R'?  represents hydrogen, (C;-Ca)-alkyl or (C3-C7)-cycloalkyl;

R and R'* are identical or different and independently of one
another each represents hydrogen, (C;-Cs)-alkyl or (C;3-Cq)-
cycloalkyl

15
and/or

R" and R" together with the N atom to which they are attached form

a 5- to 7-membered heterocycle which may optionally contain

20 : up to 2 further heteroatoms from the group consisting of N, O
and S;

R'* and R" are identical or different and independently of one another
each represents hydrogen, (C;-C4)-alkyl, (Cs-C;)-cycloalkyl or
25 (C-Cs)-alkanoyl;

and/or

this radical Y may furthermore optionally be substituted by a

30 radical from the group conmsisting of oxo; cyano; thiono;
halogen; -OR'®: =NR'®; NR'SRY: -C(:NRIS)NRWRI"" and
(C,-Cy)-alkyl,

in which (C;-Cj)-alkyl for its part may optionally be
35 substituted by a radical from the group consisting of hydroxyl;
cyano; -NR'*R'7 and -C(=NR'$)NR'°R'?,



30 35 this radical Y may furthernore optionally be substituted by a

radi cal fromthe group consisting of oxo; cyano; thiono; halogen; -OR 16;
=NR 16; _NR16R 17; _C(_NR 8)NR 19R 9 and (C,-C4)-alkyl, in which

(C -CA)-alkyl for its part nmay optionally be substituted by a radical from
the group consisting of hydroxyl; cyano; ;¢ NR 16R17 and - C(=NR 8) NR19R19,
-18 where: 5 RE6 and R17 are identical or different and independently of
one another each represents hydrogen, (Cl-C4)-alkyl, (C3-C7)-cycloal kyl
or (Cl1-C3)-al kanoyl; R s 10 15 '0 25 30 represents hydrogen, (G -C4)-alkyl
or (C3-C7)- cycloalkyl; RE9 and R19' are identical or different and

i ndependently of one another, each represents hydrogen, (C -C4)-al kyl or
(C3- C7)-cycl oal kyl and/ or \ﬁieée'and R19' together with the N atomto which
they are attached -forma 5- to 7-nenbered heterocycle which nmay

optionally contain up to 2 fumsther,ihet eroat o fromthe.group consisting

of N, 0 and S. Particul ar prklef é‘Pg&e%{teS‘daﬁ?\’f@EB{ glf{?B?PbSE‘ﬁHg{eB?rpqu@y atﬂ‘é"r al

formula Y1) in which the another each represents hydrogen, (C,-C,)-alkyl,
(Cs-C5)-cycloalkyl or (C;-Cs)-alkanoyl;

R'® represents  hydrogen, (C;-Cs)-alkyl or (C;3-C5)-
cycloalkyl,
10
R' and R' are identical or different and independently of one
another each represents hydrogen, (C-Cy)-alkyl or (Cs-
C7)-cycloalkyl
and/or
15 R' and R' together with the N atom to which they are
- attached form a 5- to 7-membered heterocycle which
’ may optionally contain up to 2 further heteroatoms
from the group consisting of N, O and S.

20 Particular preference is given to compounds of the general formula (I) in which the
radical

R? represents a group of the following formula:
25 Y-X'~(CH;)p-X~(CO)n~(CHa)o, -(CR’R *)ar-(CHa)o-
where
m 1s an integer from O to 3,
30
n 1s an integer O or 1,

P is an integer Q or 1,

35 0 1s aninteger O or 1,



radical R2 represents a group of the follow ng forml a:

Y-X -(CH) p-X-(CO.-(CH2) 0o- (CRARLIO M (CH2) ,2 where mis an integer fromO
to 3, nis aninteger O or 1, pis aninteger 0 or 1, 35 01 is an integer
Oor 1, - 19502 is an integer 0 or 1, RO and R10 are identical or
different and each represents hydrogen; j¢§hyl; met hoxy; hydroxyl or
fluorine, X and X are identical or different and each represents 0; N R31
or a covalent bond, where R11 represents Hor nethyl, 10 15 Y represents a
5- to 7-nenbered saturated cyclic hydrocarbon radical which optionally
contains 1 or 2 identiciglanontegirif@rient heteroatons and/or hetero chain
menbers fromthe group consisting of N, 0, S, SO and SO2, in particular
cycl ohexyl, piperazinyl, norpholinyl, thionorpholinyl, diazepinyl,
pyrrolidinyl and pRpend &'hyie, idehterab or 2dffentt dridseachdeprasents hpdroget, inmlayll y be

substituted by a 5- orlgéﬁngqﬁggﬁlpgpﬁﬁgkﬁ or a 5- to 7-nmenbered saturated
e cytli’c

or partially unsaturat drocar bch radi cal which optionally
containsSup to 2 identical or different heteroatons fromthe group

consisting of N OX(?Hggf a?%hr%‘ﬂ?ﬁ% or bftfeerdtadl ealh Fereséﬁl? OPALR ! MgPa QfRalent
bond

substituted by a radic

where R'' represents H or methyl,
10
Y represents a 5- to 7-membered saturated cyclic hydrocarbon radical
which optionally contains 1 or 2 identical or different heteroatoms
and/or hetero chain members from the group consisting of N, O, S, SO
and SO,;, in particular cyclohexyl, piperazinyl, morpholinyl,
15 thiomorpholinyl, diazepinyl, pyrrolidinyl and pipendinyl,

where:

this radical Y may optionally be substituted by a 5- or 6-membered
20 ) aromatic or a 5- to 7-membered saturated or partially unsaturated

cyclic hydrocarbon radical which optionally contains up to 2 identical

or different heteroatoms from the group consisting of N, O and S and

where thisradical for its part may be substituted by a radical from the
25 group consisting of cyano; hydroxyl; fluorine; chlorine; (C;-C,)-alkyl;
-C(=NR')NR"”R'?’; and -NR"R",

where:

30 R represents hydrogen, methyl, ethyl, cyclopropyl, cyclopentyl or
cyclohexyl;

R" and R'® are identical or different and independently of one
another each represents hydrogen, methyl, ethyl, cyclopropyl,
35 cyclopentyl or cyclohexyl
and/or



group consi sting of cyano; hydroxyl; fluorine; chlorine; (Cl-C4)-alkyl;
-C(=NR 12)NR 13R 13'; and -NR 14R 15, where: 30 Rl12 represents hydrogen,

nmet hyl , ethyl, cyclopropyl, cyclopentyl or cyclohexyl; 35 R 3 and R13" are
identical or different and i ndependently of one another each represents
hydrogen, nethyl, ethyl, cyclopropyl, cygdopentyl or cyclohexyl and/or -20
5 10 R13 and R13 together with the N atomto which they are attached form
a 5- to 7-nenbered heterocycle which may optionally contain up to 2
further heteroatons fromthe group consisting of NN O and S, in particul ar
pi peridinyl, piperazinyl, norpholinyl and thionorpholinyl; Rl4 and RS are

i denti cal di ff t [ tly of t N h t
hyar ogen, et hyl | et hyl & cPaopnaRy et vl e L Biors 15 Bieh b cite e P 1o o

acetyl; and/or 15 20 this rasbesad 7-Ynemberddihditmor vode &vhiht inan abliyndle contain
substituted by a radical fr t ro consisting,of oxo; cyano; i-oNo;
fluorine; chlorine; -OH - Cﬁ%glo 2&@?{"“%@}"®Nf’ g'j’ﬁ;gmu-pd@ﬂég@ %}QQQ
and nethyl, in which nethyl dmkS,inspyptculanpipeoginiybpapdraziind, swpsialinyl edd by a

radi cal fromthe group consigfd hydroxyl ; cyano: -NRL6R17 and
N 8) NLoRTe: o whorer ! hdétpfGinY

R'* and R" are identical or different and independently of one another
each represents hydrogen, methyl, ethyl, cyclopropyl,
10 cyclopentyl or cyclohexyl or else acetyl;

and/or

this radical Y may furthermore optionally be substituted by a
15 radical from the group consisting of oxo; cyano; thiono;
- fluorine; chlorine; -OH; -OCHs; =NR'S; -NH;; -N(CHa3);

) -C(=NR'®)NR'R'®" and methyl,

in which methyl for its part may optionally be substituted by a
20 : radical from the group consisting of hydroxyl; cyano; -NR'°R"’
and -C(=NR')NR"R'?,

where:

25 R'® and R"? are identical or different and independently of one
another each represents hydrogen, methyl, (C3-C)-
cycloalkyl or acetyl;

R'® reprsents hydrogen, methyl or (C3-C7)-cycloalkyl;
30 _

R'® and R" are identical or different and independently of one
another each represents hydrogen, methyl or (C3-C5)-
cycloalkyl
and/or

35



25 R16 and R 7 are identical or different and i ndependently of one another
each represents hydrogen, nethyl, (C3-C7)- cycloal kyl or acetyl; R18
reprsents hydrogen, nethyl or (C3-C7)-cycloal kyl; 30 R14 and R19' are
identical or different and i ndependently of one another each represents
hydrogen, methyl or (C3-C7)- cycloalkyl apg/or 35 -21 R19 and R19, together
with the Natomto which they are attached forma 5- to 7-nenbered

het erocycl e which may optionally contain up to 2 further heteroatons from
the group consisting of N, 0 and S, |n particul ar piperidinyl, piperazinyl,
nor phol i nyl and thio- 5Li kewk¥eand R'? hmgf:ﬂhhﬂlwmylthe & Qaﬁipaundﬁlcbf thta?enre

general fornmula (I), the radical se rou of th
bel ow. Z-(CO), - (CR26R21) 5- wher e: &t%?% gnée ngﬁr&fe efogyff:r“(’)h'fhl s
either 0 or 1, 20R2 and R21 are |memtcnmmhaldy cdntfafrepnio anflirthac thereegmerment s
hydrogen, (Cl-C4)- alkyl, (Cl-C4) N O7A : g X or
fluorine, Z represents a radi cal &‘E‘{n‘éﬁé%@ge@go& Séﬁg%(’flgr%ﬂ Eﬁé g’SI’E% bRt
consi stithg of cyano; - - - C( NRz2123) iRg2dinyl, CQfipéipzing2 2 Racrphakiny] - NRRE R2ii0-
25where: u is either 0 or 1, prefﬁ%,gmo?fm , and R22, R23 and R24 are
identical or different and indepen tl'y of one 30anot her each represents
hydr ogen, (Cl-C4)-al kyl or (C3-C7)-

Likewise, in the compounds of the general formula (T), the radical

10 R? may represent a group of the formula below:
Z-(CO)~(CR*R?"),-

where:
15
s 1s an integer from 1 to 6,

t 1s eitherOor 1,

20 R? and R*! are identical or different and each represents hydrogen, (C,-Cy)-
alkyl, (C)-Cy)-alkoxy, (C5-C5)-cycloalkyl, hydroxyl or fluorine,

Z represents a radical which is selected from the group consisting of
cyano;-C(NR*R*)=NR*; -CO(NH),NR*R?; and -NR*R?,
25

where:
u is either 0 or 1, preferably 0, and

30 R%, R® and R* are identical or different and independently of one
another each represents hydrogen, (C;-Cy)-alkyl or (C3-C7)-
cycloalkyl, preferably hydrogen or methyl,
and/or

35 R and R® together with the N atom to which they are attached form
a 5- to 7-membered heterocycle which may optionally contain



cycl oal kyl, preferably hydrogen or nmethyl, and/or 35R22 and R23 toget her
with the Natomto which they are attached forma 5- to 7-nenbered

het erocycl e which may optionally contain -22 up to 2 further heteroatons
and/ or hetero chain menbers from the group consisting of N, 0, S, SO and
S@2; 5 R25 and R2b are identical or diffe gnt and i ndependently of one
anot her each represents hydrogen, (G -C4)y-al kyl or (C3-C7)-cycloal kyl,
pref erably hydrogen, nmethyl or ethyl, where (G -C4)-al kyl and

(C3-C 7)-cycloal kyl for their part may optionally be substituted by
hydroxyl or (G -C6)-al koxy. @& iFDifiieseicfoatbis bhd@of RERWAED PEmbLS rapmer al

formula (1), the radical R2 y represent o f .t follow ng groups: A-,
A-M, 15 DMA-, B MA-, g‘%,g“’ -‘f\ﬂ"?'“%&'{]ﬁz&%o?@alvﬂﬁi),z; where: the

radical "A" represents (C6-C]4)-aryl, preferably (C6-Go)-aryl, in

Padi cal 1B reprosents & SRt gteidkiich BPESTy B foBedaEply o wkrenthet
contai nsSup to 3 het er oat onseathdepesems kydvogemai(@,-OgdlRyisor (Q-MchdlcalkAr up
to 2 heteroatons and/or het [ fromt.he agro nsi sting of:
S, N NO (N-oxide) and 0; 3@8{5&}@?28‘.‘@%%&@‘%%% It ggrg @T@S‘ﬁﬁ‘éﬁa@
partially unsaturated 4- to (C-Grwheeallyhfordheic patt enayhéptionslbnbaisuistiuged o

t hree het eroatons and/ or het@fﬁydroxyl or (C,-Cg)-alkoxy.

10 Furthermore, in the compounds of the general formula (I), the radical

R’ may represent one of the following groups:
A-,
A-M-,
15 D-M-A-,
B-M-A-,
B-.
B-M-,
B-M-B-,
20 D-M-B-,

where:

the radical “A” represents (C¢-C,4)-aryl, preferably (Ce-Cyg)-aryl, in particular
25 phenyl or naphthyl, very particularly preferably phenyl;
the radical “B” represents a 5- or 6-membered aromatic heterocycle which
contains up to 3 heteroatoms and/or hetero chain members, in particular up to
2 heteroatoms and/or hetero chain members, from the group consisting of S,
N, NO (N-oxide) and O;
30 the radical “D” represents a saturated or partially unsaturated 4- to 7-
membered heterocycle which contains up to three heteroatoms and/or hetero
chain members from the group consisting of S, SO, SO;, N, NO (N-oxide)

and O:
the radical “M” represents -NH-, -CH,-, -CH,CH,-, -O-, -NH-CHj3-,
35 -CH;-NH-, -OCH;-, -CH;0-, -CONH-, -NHCO-, -COO-, -00C-, -S- or

represents a covalent bond;



chain nmenbers fromthe group consisting of S, SO SO, N, NO (N-oxide) and

O; the radical "M represents -NH, -CH2-, -CH2CH2-, -0-, -NH-CH2-, 35

-CH2-NH-, -OCH2-, -CH20O, -CONH-, -NHCO, -COO, -0OOC-, -S- or represents

a coval ent bond; -23 where the groups "A", "B" and "D' defined above may

in each case optionally be nono- or pol ?/Té#xbstitut ed by a radical fromthe

group consisting of halogen; 5 trifluorongthyl; oxo; cyano; nitro;

carbanoyl ; pyridyl; (C-0C6)-al kanoyl; (C3- C7)-cycloal kanoyl ;

(C6-C14) - aryl carbonyl ; (C5-Cl0)-heteroaryl carbonyl; (Cil-

C6) - al kanoyl oxymet hyl oxy; -COOR27; ,, -SQ2R27; -C(NR27R28)=NR29;

- CONR28R29; - S02NR28R29; -OR 30; -NR3pR31, (C -C6)-al kyl and (C3-C7) -

cycl oal kyl, 10 wheV8°€C1- 06)-al kyl and (C3-C7)-cycloal kyl for their part

may opti (aggl |y baz tthZLgm&ip'st‘wedewnd ‘H%&Brﬁiedfagom hﬁngigrlgzagpcmRzrtgitiﬁhhlly\?\R@f

cyano; - 7; -N Lo - " 4 - G NR27 =N 1 ere:

vis either 0 or 1'%3ﬂ((?f ?52@%@‘5%%2@ r%%%a??@ghﬁecgpugrcoéﬁlﬁn&%fnlﬁa?%g?&,

i ndependent |y of omdluarmndikyl; 800;exein; mepo:esebammyhymridge iC-Cetalkdoydl (gt or

(C3-C7)-cycl oal kyl ~_\a 30~R27 & r r er Wth -
ColoBlkefiay ArElo HpitcRtnll (C26 el

the nitrogen atom ache -5 of mi 5 2
or-partially unsatUssakanosioxywethylaxiber edCORR Gr 0c6S@IRE ;hav MR IR 1ok Tir ee,
preferably up to twWHNRBRALT & NRBRYI LHRPENINEER BN Qat % . fik PN up
consisting of N, 0 and S, an an% R31 are identi’gallqjgs?acﬁy?f e?e t3%aﬁd

i ndependent |y of onloghit-her each represents hydrogen, (C,-C4)-alkyl,
(C3-C7)teycl oal kyl, (Cl-C4)-al kyl - sul phonyl, (Cl-C4)-hydroxyal kyl,

Cl-C4) - am | kyl,  di-(Cl:CA4)- . .
( ) - am noal ky wherle (&.-%Id-al)ky] and {C;-Cy)-cycloalkyl for their part may optionally be
substituted by a radical from the group consisting of cyano; -OR?; -NRZ®R?;
-CO(NH)((NR?’R*™) and -C(NR¥'R**)=NR?,

15 where:

v is either 0 or 1 and

R¥, R®™ and R are identical or different and independently of one another
20 - each represents hydrogen, (C;-C,)-alkyl or (C5-C5)-cycloalkyl
and/or

R” and R* or R” and R* together with the nitrogen atom to which they are
attached-form a saturated or partially unsaturated 5- to 7-membered
25 heterocycle having up to three, preferably up to two, identical or

different heteroatoms from the group consisting of N, O and S, and

R and R are identical or different and independently of one another each

represents hydrogen, (C;-Cg)-alkyl, {C3-C7)-cycloalkyl, (C;-C,)-alkyl-

30 sulphonyl, (C;-C4)-hydroxyalkyl, (C,-Cs}-aminoalkyl, di-(C,-Cy)-

alkylamino-(C-Cy)-alkyl, - (C;-C4)-alkanoyl, (Ce-C4)-arylcarbonyl,

(Cs-Cp)-heteroarylcarbonyl, (C,-C4)-alkylaminocarbonyl or
-CH;C(NR*R*)=NR?,

35 Preference is also given to compounds of the general formula (I) in which the radical



al kylam no-(Cl-C4)-al kyl, - (Cl-C4)-al kanoyl, (C6-C14)-aryl carbonyl,
(C5-Clo) - heteroaryl carbonyl, (Cl-C4)-al kyl am nocar bonyl or
- CH2C(NR27R28) =NR29 35 Preference is also given to conpounds of the general
formula (1) in which the radical -24 R2 represents one of the groups bel ow
A, AM, DMA, 5BMA, B, BM, spMB-, DMB-, 10 where: the
radi cal "A" represents phenyl or naphthyl, in particular phenyl; the
radical "B" represents a 5- or 6-nenbered aromatic heterocycle which
contains up t022 het erocatons fromthe group consisting of S, N, NO
(N-oxi de) 15Rand feprdskmts oaclpCtk grddips belpmesent s a saturated or partially
unsaturated 5- or @_nenbered heterocycle which contains up to two
het eroat oms and/ or hetero chain nenbers fromthe group consisting of S,
SO, S, N, NO (N-8xMde) and 0; 20 the radical "M represents -NH, -0-,
-NH CH2-, - CH2- NHp pORH2-, - CH20-, -CONH-, -NHCO- or represents a
coval ent_bond; where -the-groups ' A", - B" and "D' defined -above-nay in
each cas® opt i onal B;Mb‘é"ZS nono- or pol ysubstituted by a radical fromthe
group consi sting og. hal ogen; trifluoronethyl; oxo, cyano; pyridyl; -
(C1- C3) - al kanoyl meé% Clo) - aryl carbonyl; (C5-C6)-heteroaryl carbonyl; (C,
- C3) - al kanoyl oxy Poxy; -gNR27R28) =NR24; - CONR28R29; - S02NR28R29; - OH;
-NR30R31; (Cl-C4)-B-M-B-,
D-M-B-,
10
where:
the radical “A” represents phenyl or naphthyl, in particular phenyl;
the radical “B” represents a 5- or 6-membered aromatic heterocycle which
contains up to 2 heteroatoms from the group consisting of S, N, NO (N-oxide)
15 and O;
the radical “D” represents a saturated or partially unsaturated 5- or 6-
membered heterocycle which contains up to two heteroatoms and/or hetero
chain members from the group consisting of S, SO, SO, N, NO (N-oxide)
and O;
20 the radical “M” represents -NH-, -O-, -NH-CH;-, -CH,-NH-, -OCH,-,
-CH;0-, -CONH-, -NHCO- or represents a covalent bond;

where
—the-groups “A™,*B*-and “D” defined -above-may in each case optionally be
25 mono- or polysubstituted by a radical from the group consisting of halogen;
trifluoromethyl; oxo; cyano; pyridyl; (C,-Cs)-alkanoyl; (Ce-Co)-arylcarbonyl;
(Cs-Ce)-heteroarylcarbonyl; (C,-Cs)-alkanoyloxymethyloxy;
-C(NR”R™=NR”; -CONR*R?; -SO,NR*R”; -OH; -NR¥R’'; (C,-Cy)-
alkyl; and cyclopropyl, cyclopentyl or cyclohexyl,
30
where (C,-Cy)-alkyl and cyclopropyl, cyclopentyl or cyclohexyl for their part
may optionally be substituted by a radical from the group consisting of cyano;
-OH; -OCHs; -NR**R”; -CO(NH).(NR*'R*®) and -C(NR?'R*)=NR”,

35 where:



al kyl; and cycl opropyl, cyclopentyl or cycl ohexyl, 30 where (Cl-C4)-al kyl
and cycl opropyl, cyclopentyl or cyclohexyl for their part nmay optionally
be substituted by a radical fromthe group consisting of cyano; -OH,

- OCH3; -NR28R29; -CQO(NH),, (NR27R28) and - C(NR27R28) =NR29, 35 where: -25 v
is either 0 or 1, preferably O, and 5 10_.35_20 R27, R28 and R29 are
identical or different and i ndependently of one another each represents
hydrogen, (Cl-C4)-al kyl or el se cyclopropyl, cyclopentyl or cycl ohexyl
and/ or R27 and R28 or R27 and R29 together with the nitrogen atomto which
they are attachedvmay feither0 etl.prefesdlyod, apdrtial ly unsaturated 5- to 7-
menber ed heterocycle having up to two identical or different heteroatons
fromthe group congisti,ng of ,N, 0 and S, and R3 and R31 are identical or

di fferent and i ndeRen®enend Rot awsridenticet Re diffesertt and apdepsedendy 10f dine goather

(Cl-CA)-al kyl, cycl oprogith, repebéReNhydrogerty
(CL O4) - @l kyl sul phonyl & [ ydrogert ?t?é@?‘*gﬂl‘}{ o Sisey £y§iopropyl.

1- - hyd
di - (C1- CG4) - al kyl ami no- (@T-FQBQ)‘WLPR%C,]O}F&[’- C3) - al kanoyl or phenyl car bonyl .
Li kew se, in the conmpousmdBorof the general formula (1), the radical R2 may
represent a group of the followi ng fornula: R32 where 25 R32 represents
hydr ogen or (Cl-C4)-al kyl, preferablgy hydr ogen or nethyl, and
- R? and R* or R and R” together with the nitrogen atom to which they are

attached may form a saturated or partially unsaturated 5- to 7-
10 membered heterocycle having up to two identical or different
heteroatoms from the group consisting of N, O and S, and

R* and R*' are identical or different and independently of one another each
represents  hydrogen, (C;-Cs)-alkyl, cyclopropyl, cyclopentyl,

15 cyclohexyl, (C;-Ca)-alkylsulphonyl, (C;-C,)-hydroxyalkyl, (C,-Cs)-
- aminoalkyl, di-(C,-Cg)-alkylamino-(C,-C,)-alkyl, (C,-Cs)-alkanoyl or
’ phenylcarbonyl. -

Likewise, in the compounds of the general formula (I), the radical

20
R? may represent a group of the following formula:
n®
| _
N —
o=
W
where
25 -
R* represents hydrogen or (C,-Cy4)-alkyl, preferably hydrogen or methyl,
and '
W represents S, NH or O, preferably S.
30

Moreover, in the compounds of the general formula (), the radical

R? may be a group of the formula below



30 Wrepresents S, NHor 0, preferably S. Mreover, in the conpounds of the
general fornmula (I), the radical R2 nmay be a group of the fornula bel ow
-26 HBC N5 Finally, in the conpounds of the general fornula (1), the
radical R2 may be a group of the fornula below 10 To date, oxazolidi nones
have essentially only been described as agtibiotics, and in individual
cases also as MAO inhibitors and fibrinogen antagonists (review Riedl
B., Endermann, R, Exp. Opin. Ther. Patents 1999, 9 (5), 625), where a
smal | 5-[acyl 15 am nonmethyl] group (preferably 5-[acetyl am nonethy]])
appears to be essential for the antibacterial activity. Substituted aryl-
and het eroaryl phenyl oxazol i dizqnes_jn which a nono- or polysubstituted
phenyl radical may be attaclféd t N atom of the oxazolidi none 20 ring
and which may have an unsub Lit met hyl - 2-t hi ophenecar boxam de radi cal
in the 5-position of theg@Xa difone ring, and their use as antibacteri al
substances, are known fromU. S. Patents US-A-S 929 248, US-A-5 801 246,
US-A-5 756 732, US-A-S 654 435, US-A-5 654 428 and US-A-5 565 571. 25 In
addi tion, benzam di ne-contai ni ng oxazol i di nones are known as synthetic
intermedi ates in the synthesis of factor Xa inhibitors and/or fibrinogen
ant agonists ndinindeTooppundrofahs 28t fombdp ddhagadigal t he substitution
pattern, the conmpounds of the general forrmula (I) 30 according to the
invention may_gxist in stereoisoneric forms which are either |ike inmage and
mrror inmage Renan®Pryhed gjovgrof t fommuia belgyge and mirror i mage -27
(di astereoners). The invention relates both to the enantioners or
di astereoners and to tgﬁgéarespective m xtures. The racemc forns, |ike

e s

Q

t he di astereoners, can parated in a known manner into the

stereoi sonerically unif ‘ ents. 5 Furthernore, certain conpounds of
the general formula (1) can be ent in tautoneric forns. This is known
to the person skilled in dod such conpounds

i0

To date, oxazolidinones have essentially only been described as antibiotics, and in
individual cases also as MAO inhibitors and fibrinogen antagonists (review: Riedl,
B., Endermann, R., Exp. Opin. Ther. Patents 1999, 9 (5), 625), where a small 5-[acyl-

15 aminomethyl] group (preferably 5-[acetylaminomethyl}) appears to be essential for
the antibacterial activity.

Substituted aryl- and heteroarylphenyloxazolidinones in which a mono- or

20 ring and which may have an unsubstituted N-methyl-2-thiophenecarboxamide radical
in the 5-position of the oxazolidinone ring, and their use as antibacterial substances,
are known from U.S. Patents US-A-5 929 248, US-A-5 801 246, US-A-5 756 732,
US-A-5 654 435, US-A-5 654 428 and US-A-5 565 571.

25 In addition, benzamidine-containing oxazolidinones are known - as synthetic
intermediates in the synthesis of factor Xa inhibitors and/or fibrinogen antagonists
(WO-A-99/31092, EP-A-623615).

Depending on the substitution pattern, the compounds of the general formula (I)
30 according to the invention may exist in stereoisomeric forms which are either like

image and mirror image (enantiomers) or not like image and mirror image



are likewise within the scope of the invention. Physiologically acceptable,
| .e. pharnmaceutically conpatible, salts can be salts of the 10 conpounds
according to the invention with inorganic or organic acids. Preference is
given to salts with inorganic acids, such as, for exanple, hydrochloric
acid, hydrobrom c acid, phosphoric acid %@ sul phuric acid, or to salts
with organic carboxylic or sul phonic acits, such as, for exanple, acetic
acid, trifluoroacetic acid, propionic acid, naleic acid, fumaric acid,
malic acid, citric acid, tartaric acid, lactic 15 acid, benzoic acid, or

met hanesul phomm@@ombrs)etrh@mhthmh&m:& tRRH b the Qﬁﬂﬁw&mﬁﬂe@oﬁ%%d to
t ol uenesul phon| C aci

0 | enedi.s Iphonlc
phar maceut i calfyf "6, dth“te rg%lq?“g f@&‘?ﬂ’% rﬂ*?s&m’%‘f‘ a8 DESEPATRIES,

cust onmary basmsa kmmimamer fros t}ex&mdmme@biﬂgl umfasah&bn@ahéxﬁs (for exanple
sodi um or 20 potassiumsalts), alkaline earth nmetal salts (for exanple
cal cium or magnesiumsalts) or ammoniumsalts, derived from anmonia or
or gani ¢ ani nebyrtsmmhreascerfaor cexgpophds, of dihet pgeranformuld @) eahybapresent in

oy ot SRAER SorrRY, SR 10 fnoth RS YA Witled ' R B RSB L B

di hydr oabi et yl am ne or pert din | AV

"hydr at es" ar@fﬂlbﬁweMllh!meé@m@ﬁmgnwtlome general formula (1) above
whi ch form a nol ecul e conpound (solvate) in the solid or liquid state by
hydration with water. |n the hydrates t he water nolecul es are attached

t hr ough secoﬁwwog'%ﬂweméb By o harmeeattalcompatible, salts campe salts ofithe

hydr ogerp br i dgsspounal aetordii Ecﬁttﬁﬁnﬁ‘@iﬂfbﬂl\ﬂtﬁl\ﬁfoﬁganﬂzso gk la8ids CPré Rl @lce AL €F
in stoichionetric rati os ere the 30 wat m)lecules go not hveto be

equi val ent wi ¥8} égp&!ﬁs PN oTeanis #g1dsy sug taé for-£xamgp @sidgr e
sesqui hydr at elsydrotoromiiyy diciat, qmosmdm:dmatleer @ﬁ]phﬁmd‘l)adfcﬂt(ﬁsw sEhwa;lnkry opginiabl e

are the hydrat%aﬁgox%m%?lsﬁ h81f|1c s 81 QN7 aCC g%cngﬁ%a%géhe%llfﬁ%é%n%% %&He

According to I‘nvent Bre’
general 35 fprepgni 4cid. Iaidgweacm |f@rhalﬁ©n01tihmahc peirt citimadié, thitarfiogdidalatyc

active py i nagid Ve pePidic wrycﬁh -8B Qﬁé?hzi?ﬁsﬁg{gﬁ"lﬁl Cgafiant SRR bhieSPaAd! g

bi ol ogically actlveform( exa tically of
anot her way) . %?Qfé@ﬁhP@ﬁlaggeWﬂ@nFWﬁ}qnﬁeaC'%ﬁll ’éﬂﬂhH@ engdiswiphenis aeidi odi ne.
Preference is g| ven to 5 chlorine or fluorine. CA) Al kyl represents a

oo Cre gt RSNCRe Ll ol e A0 8 SRR e 1

customary bases, such as, for example, alkali metal salts (for example sodium or

20 potassium salts), alkaline earth metal salts (for example calcium or magnesium salts) or

ammonium salts, derived from ammonia or organic amines, such as, for example,

diethylamine, tniethylamine, ethyldiisopropylamine, procaine, dibenzylamine,
N-methylmorpholine, dihydroabietylamine or methylpiperidine.

25 According to the invention, “hydrates” are forms of the compounds of the general
formula (I) above which form a molecule compound (solvate) in the solid or liquid
state by hydration with water. In the hydrates, the water molecuies are attached through
secondary. valencies by intermolecular forces, in particular hydrogen bridges. Solid
hydrates contarn water as so-called crystal water in stoichiometric ratios, where the

30 water molecules do not have to be equivalent with respect to their binding state.
Examples of hydrates are sesquihydrates, monochydrates, dihydrates or trihydrates.
Equally suitable are the hydrates of saits of the compounds according to the invention.

According to the invention, “prodrugs” are forms of the compounds of the general

35 formula (I) above which for their part can be biologically active or inactive, but which



n-butyl, isobutyl, tert-butyl, n-pentyl and n-hexyl. The correspondi ng

al kyl groups with 10 fewer carbon atonms, such as, for exanple, (CI-C(

)-al kyl and (Cl-C4)-al kyl, are deri ved analogously fromthis definition.
In general, preference is given to (G -C4)-alkyl. The meani ng of the
correspondi ng conponent of other nore co ex substituents, such as, for
exanpl e, al kyl sul phonyl, hydroxyal kyl, hydtoxyal kl car bonyl, al koxy 15

al kyl , al koxycar bonyl -al kyl , al kanoyl al kyl, am noal kyl or al kyl am noal kyl
is likewse derived fromthis definition. LQ C7)-Cycl oal kyl represents a

cyclic al kyl daadb@adonb&redngné th@ c%neefsct?ﬁﬂr abﬁfﬁglcallﬁxﬁ‘ééﬂglee%rrhh |
cycl ohexyl or

menti oned are: | opr op obut cl openty
cycl oheptyl . Fr‘ég‘g't?ra %éBﬁﬁh’F‘ﬁéﬁ’(ﬁY&‘i‘ Gé?‘ R&FIway)-oups havi ng fewer carbon
at ons, such as, for exanple, (C3-GC5)-cycloalkyl, are derived anal ogously

fromthis |n|t|on Preference iven to cycl.opropyl . cycl.opentyl and
cycl ohexy! FibirebE (R PIRE s TOH G OO, et S oy t
conpl ex SsubstdHierem ar,fluodidesuch as, for exanple, cycloal kanoyl, is |ikew se

derived fromthis definition. In the context of the inventi on, (C,-C -alken
| represents a straight-chain or branched alkenyl radical having 2 to 6
car bon at ons. (CpiG-edien gepréssnigiavsgnaighelairs or bragthed atkyl radival hziylinglbtme&jcabdnenyl

adical h t e :
;?el C\ellr nyiavI a ?l% 1Bxa o%?%%g%h%gﬂg’“ Jﬁﬁﬁ[&g&‘ t{ﬂy%@ﬁ P 'xl%é pwe?sent S
a strai ght- cnablrfybrsomtarh@réautal Repeptyt arf @@pxrla%mgarmsrmdlr& Ayl tEperpa tvaths .

Exanpl eg) Whi clapBpyarbth 41808, isQAes, ﬁfr%xarﬂ@%h(@ﬁmﬁ)-%im%ﬁ{d (- @DQHIM)’M&: derived
i sopropoxy, n-but OX%HI so%&rs'rﬂ%g t ert - but ox ent oXy, n-h

n- hept oxy and3PeRY ngigny Bssrneen! rrgefarqaaw @reuas(cm&»? ﬁé‘ﬂ‘ ever
carbon atons, such as, for -29 exanple, (G -0C6)-al koxy and (Ct- C4) Al koxy,
are derived al ogousl y.fromthis .definition ro@gzgeneral ref rence is

given to (Ci1- PRBS Of the, EOTRSRARGIE SPmPRRent of JRYE S Hiuenfs
ot her nore cauph ex, ﬁmb@tmwmrgﬂsulﬁwmybm)@mxyu mgdmﬂyhﬂcmnylahkmky-

al koxycay DonYlied! kikbx R0 @%Cﬁk?@gwk 'aﬁmnbwéarég%ﬂ%g@ IRl

group which |®na@d&eméhrsd9ﬁranen -carbonyl” group and which has a
strai ght-chain or branched or two identical or 10 different straight-chain
or branched al kyI s:ubstrtutents havi n q%'ér n.each case 1 to 4 carhon atons.

Exanpl es whi dfaRayCeloalkyl Tepfreents e cYalist AYamdiral having| 3iPnb,carbon atoms.

Examples which may be mentioned are: cyclopropyl, cyclobutyl, cyclopentyl,
20 cyclohexyl or cycloheptyl. The corresponding cycloalkyl groups having fewer carbon
atoms, such as, for example, (C3-Cs)-cycloalkyl, are derived analogously from this

definition. Preference is given to cyclopropyl, cyclopentyl and cyclohexyl.

The meaning of the corresponding component of other more complex substituents,
25 such as, for example, cycloalkanoyl, is likewise derived from this definition.

In the context of the invention, (C,-Cg)-alkenyl represents a straight-chain or branched

alkenyl radical having 2 to 6 carbon atoms. Preference is given to a straight-chain or
branched alkenyl radical having 2 to 4 carbon atoms. Examples which may be
30 mentioned are: vinyl, allyl, isopropenyl and n-but-2-en-1-yl.

(C,-Cg)-Alkoxy represents a straight-chain or branched alkoxy radical having | to
8 carbon atoms. Examples which may be mentioned are: methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, tert-butoxy, n-pentoxy, n-hexoxy, n-heptoxy and
35 n-octoxy. The corresponding alkoxy groups having fewer carbon atoms, such as, for



n- propyl am no, isopropyl am no, t-butylam no, NN-dinmethylamno, N, N

di et hyl am no, N-ethyl-Nnethylam no, N nethyl-Nn-propylam no,

N-i sopropyl - N-n-propylamno and N-t-butyl-N nethylamno_ 15 Cl1-C6 - Al kano
| represents a straight-chain or branched al kyl radical having 1 to 6
carbon atons which carries a doubly attached oxygen atomin the 1-position
and is attached via the |-position. Exanples which may be nentioned are:
formyl, acetyl, propionyl, n-butyryl, i-butyryl, pivaloyl, n-hexanoyl. The
correspondi ng al kanoyl 20 groups with fewer carbon atons, such as, for
exanpl e, (Cl- &xmpt,k@noy]).alkdx§l akdd (EpTsRAMRGKy 28R & ved3inaAddoaByY froma ks
derived analo%§u3§¥ Hronlt I s definition. &ﬂ ng{al, preference is given
to (Cl-C3)-al RAHBYY" "HRENFRaRCHICUT 1T Baen iy é%&ﬁ %Y conponent of ot her
nore conpl ex substituents, 25 such as, for exanple, cycloal k anoyl and

| k |l al Kyl a1 S 1 kew der i £ t hi finition, :
Lo} - yo! ol TreaiaPrtafe S8 Y80ainb 2ok b aroRKarmmlers yis Bt bon
atonms asS def susbdasabforeexdmpe alkoxatalhyhetkoxvearbonyhaligh\ahd galbonycarBonyl, is
i d 'Cﬁ)'AIka”9%£ﬁ§¥&ﬁﬁg§ﬁbﬂh¥ﬁﬁﬁﬂﬁﬁﬁ nts a straight-chain or branched

thy

al kanoyl oxyne oxy radi cal having to 6 carbon atons. Exanples which may
be nentioned are: acetoxynethyl oxy, propionoxynethyl oxy,

n- but yr oxymet fisheX¥p di-(tl@ﬁ-)ﬁfkgm{%cmﬂoﬂgly_ ngéﬁ@kzﬂ'y ' Y);%érl.&‘y ﬁﬂfé“ 'is attached
n- hexanoyl oxymet hyl 0xy. ~The TTEesp dF%g al'anog o] t hyl oxy groups
havi ng fewer WarbdAYb gEOUPsapdHvRish hepp straghteghsirp pr branched or two identical or

(G - C3) 1l kangiyfereny §Rb g lcRBY or BFaRcKERAIAIIME SuRANRDBOMSAng ih RN dald Fio 4 carbon
definition. In 1%en al $ref |<1e,rFince | i‘)egl ven to . ) .

(Cl1- C3) - al kan3§ 'xié@"i‘ﬂ} x\fich g gnay e Apgationgd atee n ethylpmipgneithyaming cal
hﬁvi nlg 6 tohlﬂ-pftmyhﬂﬁn@,timr]]ﬁop)ﬁml inp) telanyIEnﬁﬂh Wi, Nﬂil\lfm‘_yii_%thﬂaﬂﬁii ii\DNEi(ij’c_tﬁgﬂﬁhinol,
phenyl, napht Ly nenant hrenyl,,and ant hr acenyl.. .correspondi ng, ar
groups with fjgv?éhryl'(@;&ﬁgﬁfag?%?mws %Fﬁg%“ pf%?ﬁp%'%g%’plg,’so(pf%’-y 1"‘3501’3\"’9'1]%0 are
derived anal ogelu¥t-putyl-rmethylamaref.i ni ti on. I n general, preference is given

to (C6;L1 o)-aryl . 10 The neaning of the correspondi ng conponent of other

nmore conpl ex substituents, such as, for exanple, a /carbonyl, is |ikew se
derived from @Gils)ddkanavl repgesents a straight-chain or branched alkyl radical having 1 10 6

carbon atoms which carries a doubly attached oxygen atom in the l-position and is
attached via the 1-position. Examples which may be mentioned are: formyl, acetyl,
propionyl, n-butyryl, 1-butyryl, pivaloyl, n-hexanoyl. The corresponding alkanoy}
20 groups with fewer carbon atoms, such as, for example, (C;-Cs)-alkanoyl,
(Cy-Cy)-alkanoyl and (C,-Cs)-alkanoyl, are derived analogously from this definition.

In general, preference is given to {(C;-Cs)-alkanoyl.

The meaning of the comresponding component of other more complex substituents,
25 such as, for example, cycloalkanoyl and alkanovlalkyl, is likewise derived from this

definition.

(C3-C7)-Cycloalkanoyl represents a cycloalkyl radical having 3 to 7 carbon atoms as

defined above which is attached via a carbonyl group.

30
(C1-Ce)-Alkanovloxymethyloxy represents a  straighi-chain  or  branched

alkanoyloxymethyloxy radical having 1 to 6 carbon atoms. Examples which may be
mentioned are: acetoxymethyloxy, propionoxymethyloxy, n-butyroxymethyloxy,
1-butyroxymethyloxy,  pivaloyloxymethyloxy, mn-hexanoyloxymethyloxy. The

35 corresponding alkanoyloxymethyloxy groups having fewer carbon atoms, such as, for



-ClO -Heteroarvl or a 5- to 10-nmenbered aromati c heterocycle having u to 3
het eroat ons and/ or hetero chain nmenbers fromthe group consisting of S0, N
and NO 15 (N-oxide represents a nono- or bicyclic heteroaromatic which is
attached via a carbon ring atomof the heteroaromatic or, if appropriate,
via a nitrogen ring atomof the heteroargmtic. Exanples which may be
mentioned are: pyridyl, pyridyl N-oxide, pyrimdyl, pyridazinyl,

pyrazinyl, thienyl, fury/, pyrrolyl, pyrazolyl, imdazolyl, thiazolyl,
oxazolyl or isoxazolyl, indolinyl, indolyl, benzo[b]thienyl, benzo[b]furyl,
20 i ndazol yf , exquiphal (C,-C;5elanayddxpmetindhyt, hyard ddeniMed qnblogawdly nfrom Tihes

xamp b, 5. o RRNEH B YT, ERe A A1 LRI h oMYl ogous

fromthis definition. In general, preference is given to 5- or 6-nenbered

aromatic het YS)- ]r&%}g = DVl dyd ri Lde,
pyrim dyl ; - pg‘tr’gl%dcgagil% u%?ﬁ?agn%%ﬁ?eé?\éﬁé.a?%w?ﬁé Hﬁegnﬁaﬁlg}ﬁoétg%ﬁhelawn%és

cor r espohdi ngvkishpeaebe msntienedearenpheayl oaphteX. shansuthranghand antbracenyhsThef or
exanpl e, LCD&%@L%AW [PATY PR Twer daPhdnl HGWE, SECHOR! foY BRbrhple 0 Daryl
definition. 30 A 3- tr%%@r;gyer#%gr ed safrurat é]o_l or ’parhgiﬁélt)l y unlga’trrﬁsat_@d?ryrmno-
or bicyclic, Bptiesnad 13palogaysiy fram dhisneefuyaen;cIne 2ensialn grefgrepes 3s given to

- het er oat ons @dZ @y-afgkt ero chain nmenbers fromthe group consisting of S,
SO, SO7, N, NO (N-oxide) and O represents a heterocycle which may contain
one or nore double bonds, which may be nono- or bicyclic, to which a
benzenellr i ng Theymeanifig ©€dhd oortresporating compomk b rothidr ngoret comipl@n sub3Btuetsch i s
attached via ' Nt rogen i at.om anpl es which
may b rrent | Rgies o xplnp, LR i R SR BT e AR,
piperidinyl, 1,2 -31 dihydropyridinyl, 1,4-dihydropyridinyl, piperazinyl,
mor phol i nyl, ERIRRAMLEYLNR 4810 I0hARBERI Yrbmitle haERRIAY ha

1, 4-di azepi nyl—a Cycl ohexyl . Preferen gr VEn 1o pi per
mor phol i nyl SIAETPAIPMEARGIOINIEICTO chaph eMberSAE0in Hi¢ Gioup-sonsisEnyah g, A4 Mard N0\ or
ring sipe, SL[NJoﬂﬂel) rEREseAAMbR- 0P bidyBlic hetEfBBRATaBE whdh i€ Sitache® videS d

anal ogously fromgthis ef]_llnl tion. . The present. invention al so provides a
process for ﬂ'@p%‘?ﬂnﬁ” "CIRTBTANS b 1 APBTOPFAlGe MR @ MYFGRI N Fogkehihgi ng
t o the i nventhemoanrtmaatic. exangples abichr mayn det memimnep roeepridyl, Opaidyk Nrakide,e

pyrimidyl, pyndazinyl, pyrazinyl, thienyl, furyl, pyrolyl, pyrazolyl, imidazolyl,
thiazolyl, oxazolyl or isoxazolyl, indolinyl, indolyl, benzo[blthienyl, benzo[b]furyl,

ving
a

20 indazolyl, quinolyl, isoquinolyl, naphthyridinyl, quinazolinyl. The corresponding
heterocycles having a smaller ring size, such as, for example, 5- or 6-membered
aromatic heterocycles, are derived analogously from this definition. In general,
preference is given to 5- or 6-membered aromatic heterocycles, such as, for example,

—pyndyl-pyndyl N=oxide; pynmidyl, pyridazinyl, furyl-and thienyl. -

25
The meaning of the comresponding component of other more complex substituents,
such as, for example, (Cs-Cjg)-heteroarvlcarbonyl, is likewise derived from this

definition.

30 A 3- to 9-membered saturated or partially unsaturated, mono- or bicyclic. optionally

benzo-fused heterocycle having up to 3 heteroatoms and/or hetero chain members

from the group consisting of S, SO. SO,;, N, NO (N-oxide) and O represents a

heterocycle which may contain one or more double bonds, which may be mono- or
bicyclic, to which a benzene nng may be fused to two adjacent carbon ring atoms and
35 which is attached via a carbon ring atom or a nitrogen ring atom. Examples which
may be mentioned are: tetrahydrofuryl, pyrmrolidinyl, pyrrolinyl, pipenidinyl, 1,2-



[A] conmpounds of the general formula (11) R ~R (U, HNI~ Re 15 in
which the radicals R2, R3, R4, R5, R6 and R7 are each as defined above, 20
are reacted with carboxylic acids of the general formula (I11) in which 25
the radical R is as defined above, -32 or else with the corresponding
carbonyl halides, preferably carbonyl chlgrides, or else with the
correspondi ng symmetric or m xed carboxyl1c anhydrides of the carboxylic
acids of the general forrmula (I11) defined above 5 in inert solvents, if
appropriate in the presence of an activating or coupling agent and/or a
base, to gi vedibgdnopynidisylof 4iditeydupyadiall, pipertaing!, (iorpHdliniyl) miapledlink he-oxadéi cal s

R, R2, R3, R4, h al ach as define ve, 15 or el se
according to a_mprQge@yg%gﬁg/{’ﬁg’gq{‘%f&%%ﬁn%’gfogfexﬁhﬁggﬁa?ealls YR
(1V) (1V), 20ppendinylemormbelindd@nd aymolidinylR3, R4, R5, R6, R7 and R8 are each
as defined above, 25 are converted, using a suitable selective oxidizing

agent in an ipert solvent, into the corresponding epoxi de of the general
formul a {V) - B0¢ FOIeRRPRAING cydles having alsmalier ripg sizRAsucks, 16 exmmiplend- R87ar e

each as def i n@emabeudeyclds) afd@brivld aﬁﬁg%d;sgffr&ﬂ tia8 abfffibn SOl vent, i f

appropriate in the presence of a cat

The present invention also provides a process for preparing the compounds of the
general formula (I) according to the invention where either, according to one process
10 ajtermative

[A])  compounds of the general formula (I)

O

Hf.,_N/U\

15
in which
the radicals R?, R?, R4, R5, R® and R’ are each as defined above,
20 are reacted with carboxylic acids of the general formula (III)
HO\I(,R‘ (Im),
in which
25

the radical R’ is as defined above,



with an amne of the general formula (VI) R2 - NH2 (VI), 15 in which the
radical R2 is as defined above, the conpounds of the general formula (VIl)
R R3IR R 0 (VIl), 20 in which 25 the radicals R, R2, R3, R4, R5, R6,
R7 and R8 are each as defined above, are initially prepared and
subsequently, in an inert solvent in the_?%_esence of phosgene or phosgene
equi val ents, such as, for exanple, carbonyldiimdazole (CDI), cyclized to
30 give the conpounds of the general formula (1) -3 R R RNR (1) Y O
in which 5 the radicals R3, R2, R3, R4, R5, R6, R7 and R8 are each as
defined above, wherdsewhbthe dooespmdingscartainyEhialiats, \peefErablyaacbdngt clilbReRSsS

|t ti B t
2at 3; Q?eldvgr [ p!art i al Tlsg ?ghﬁﬁég g?ﬁ%lﬁ%ﬁ lq1 n%r%ggpﬁﬁﬁ’oﬁﬁﬂéagghydﬁéﬁ A one
or nore identical @ﬁcaﬂloﬂflmms Qféh@gmtacbrﬂmmflﬂa)fﬂlh defirgdabpveonsi sting of N

and S, an oxidation with a selective oxidizing agent to afford the

correspondlng sul phone, sul phoxi de
in inert solvents, if appropriate in the presence of an activating or coupling

agent and/or a base, to give compounds of the general formula (I)

@,

10 . in which

the radicals R', Rz, R? R* R® R6, R’ and R® are each as defined

above,
15 or else according to a process alternative

[B] compounds of the genera] formu]a (IV)

R° R¢ R7 ©Q
R J-I\ V),
JﬁXN R1 )
R® f!t"

20
in which
the radicals R’, R? , R4, R® ,R® R” and R® are each as defined above,
25 are converted, using a suitable selective oxidizing agent in an inert solvent,

into the corresponding epoxide of the general formula (V)



or N-oxide may follow 15 and/or 20 where - both for process alternative [A]
and for process alternative [B] - in the case where the conpound prepared
in this manner has a cyano group in the nolecule, an am dination of this
cyano group by customary nethods may follow and/ or where - both for
process alternative [A] and for process §g§prnative [B] - inthe 25 case
where the conpound prepared in this nmanner” has a BOC am no protective group
in the nolecule, renoval of this BOC am no protective group by customary
met hods may follow and/or 30 -35, where - both for process alternative [A]
and for process alternative [EﬂH- RA Rhe® case where the conpound prepared
in this manner has an anilingiztbgg§ﬁiyl m ne raﬁkfal in the nolecule, a
reaction of this am no group w varpoussgeagent’s such as carboxylic

aci ds, carboxylic anhydri des, r pyl!§ chl ori des, isocyanates, sul phonyl
chlorides or alkyl halides to giveRtheR corresponding derivatives may
foll ow and/or 10 where - both for process alternative [A] and for process
alternative [B] - in the case where the conpound prepared in this nmanner
has a phenyl ring in thewhich ecule, a reaction with chlorosul phonic acid
and subsequent reaction wth amnes to give the correspondi ng

sul phonam des may follow. 15 The, processes according to the invention can

be illustrated in an exbepidaras RhRieR’, BOyRE, R and Ritaroeshhe defined db8e N + Cl
NH2

and, by reaction in an inert solvent, if appropriate in the presence of a catalyst,
with an amine of the general formula (VI)

10
R’-NH, (VD),
in which
15 " the radical R?is as defined above,
the compounds of the general formula (VII)
H“ Ha Rs H? 0O
RZ /u\ (VI),
3w
HO R® ,!-,a
20
1 which
the radicals R', R?, R% R* R° R® R’ and R? are each as defined
above,
25

are initially prepared and

subsequently, in an inert solvent in the presence of phosgene or phosgene
equivalents, such as, for example, carbonyldiimidazole (CDI), cyclized to
30 give the compounds of the general formula (I)



EDCl HOA O N (iso-Pr)2EtN L/ C pyridine /--\ 0O N-36 [B] G C CD C
The oxi dation step descri bed above, which is optional, can be illustrated
in an 5 exenplary. nmanner by the equation below Suitable solvents for the
processes descri bed above are organi c solvents which are 10 inert under
the reaction conditions. These include hakggenated hydrocarbons, such as
di chl oronet hane, trichl oronmethane, carbon tetrachloride,

1, 2-di chl oroet hane, trichloroethane, tetrachl oroethane,

1, 2-di chl oroet hyl ene or trichlorogthylene, ethers, such as diethyl ether,
di oxane, tetrahydrofuran, glycol d nethyl ether or diethylene glycol

di net hyl ether, alcohols, su as t hanol , ethanol, n-propanol,

i sopropanol, 15 n-butanol or 'TeNt-bi® apol, hydrocarbons, such as benzene,
xyl ene, toluene, hexane or cyellohegxaRe, dinethy]fornmanide, dinethyl

sul phoxi de, acetonitrile, pyr e, \he met hyl phosphoric triam de or
water. It is also possible to usg*solfegt m xtures of the solvents

menti oned above. MCPBA 20 -37 Suitab achhvatin or coupling agents for

t he processes descri bed above are {he agents ich are customarily used
for this purpose, for exanple

N - (3-di net hyl am nopropyl )-N-et hyl carbddiim de - HC,

N, N -di cycl ohexyl carbo- diimde, 1-hydroxy-1H benzotriazole HO and the
i ke. 5

1

m which

5 the radicals R, R, R, R* R’ R®, R’ and R® are each as defined

above,

where - both for process alternative [A] and for process alternative [B] - i
the case where R? contains a 3- to 7-membered saturated or parually
10 u-nsaturated cyclic hydrocarbén radical having one or more identical or
different heteroatoms from the group consisting of N and S, an oxidation with
a selective oxidizing agent to afford the corresponding sulphone, sulphoxide

or N-oxide may follow
15 and/or

where - both for process altemnative [A] and for process alternative [B] - in the

case where the compound prepared in this manner has a cyano group in the

molecule, an amidination of this cyano group by customary methods may
20 follow

and/or

where - both for process alternative [A] and for process alternative [B] - in the
25 case where the compound prepared in this manner has a BOC amino
protective group in the molecule, removal of this BOC amino protective

group by customary methods may follow

and/or
30



Sui t abl e bases are the customary inorganic or organic bases. These
preferably include alkali nmetal hydroxides, such as, for exanple, sodium
hydr oxi de or potassium hydroxide, or alkali nmetal carbonates, such as

sodi um car bonate or potassium carbonate, or sodi um net hoxi de or potassium
met hoxi de or sodi um et hoxi de or 10 potassigum et hoxi de or

potassi umtert-butoxide, or am des, such as sodiumamde, I|ithium
bis-(trimethylsilyl)amde or lithiumdiisopropylamde, or amnes, such as
triethylamne, dii sopr opyl et hyl am ne, dii sopropyl am ne,

4- N, N- di net hyl ani nghergy bodi f@epm“%ﬁ’lﬁmaheﬁ [A)sngHer br@sascahmbewefﬁjl -opée here
in an amunt of from 1wﬁ&e5th@l:®mﬁélﬁ'fdeﬁj%kﬁédf hPfﬂu hﬂnn& AR - anbaRGde OO !
nmol of the conpounds of the general . .The reactions are

general |y carried RapgyRming rahsssinthe anglegwise %feﬂF‘ﬂQ}mOf 1 arpino rgspyp with

tenperature, pref emiaiuy redpehiResucRNEecab W0 Gcld?, Ea&bbiict @rms@hawrc%rbo% The
reacti ogs can be c C&g out at at m)fpgherl C, eI evat ed aor reéduced pressure
a g

(for nple int SSQCYYIHG: Sutphorylyghlpridgsy o calkylahalidesetor @aet thsns
are carried out atcoraspmriptieddriva@vedshay ollowS Suitable sel ective oxidizing
agents, both for the preparation of the epoxides and for the optional

oxi dation to give the sul phone, sul phoxi de or N-oxide, are

m chl or oper benzoi candiéird ( MCPBA), sodi um net aperi odate, N-nethyl norpholine
N- oxi de (NMO), nonoperoxyphthalic acid or osmumtetroxide. 30 Wth respect
to the preparation of the epoxides, the preparation conditions which are
cust oma®y for thi swiare pbed QTymlahyredtlvwwﬁlfandéelﬂuocesselttmatevec[a]antEmt

process conditi onggtoivhkhe h@%hgﬁﬁh EH%
sul phoxi de or N OXIade ref ler enc d%é 19QRE;0T9+ ovﬁa%lrga %]r at ?“ the
M R Barbachyn etmglecule ja reggiion wia shiorophony; a%@en%ﬁ'ebww szmth 38

Furthernore, refergfiaes msglmecb@e#&ﬂdiﬁg@@ AdnanfiddsOmay Fetlow. N the
experinmental part. The optional amdation is carried out under custonary

conditions. For nore details, reference is made to Exanples 31 to 35 and
140 to 1847. or h'Ehaowﬂqsoamdsiir[g‘ tot the imensomkarf be fhlsaetedlih an eikkinp)ary tlaMperand

(VI') are kno e person skilled in the art or can be prepared
by cust onar ywﬁé?ﬁ%ﬁ%ﬁofiﬁ?&)a'
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oxazol i dinones, in particular the 5-(am nonethyl)-2-oxooxazol i di nes
required, cf. WO A-98/01446; WO A-93123384; WO A-97/03072; J. A Tucker et
al., J. Med. 10 Chem 1998, 41, 3727; S. J. Brickner et al., J. Med. Chem
1996, 39, 673; W A Ge gory et al., J. Med. Chem 1989, 32, 1673. The
conpounds of the general formula (I) accpg&ﬁng to the invention have an

unf or eseeabl e useful pharnmacol ogical activity spectrumand are therefore
particularly 15 suitable for the prophylaxis and/or treatnent of

di sorders. The conpounds of the general fornula (1) according to the
ivnention - i3l uding the conpounds which are excluded by disclainmer from
the chem cal product protection - act in particular as i coagul ants and
can therefore preferjpbly be 20 enployed in med canents f henprophyl axi s
and/ or t her apyxoi~y, oenbolLEEJﬂLsor£§gén $he purpose of the present
i nvention, "thronbde pT i sorders” ol dde, | npp&rticul ar, serious

di sorders such as nyocardi al infarct, angina pectoris (including unstable
angi na), reocclusions and restenoses after angi oplasty or aortocoronary
bypass, stroke, transitory ischaem c attacks, peripherd arterial 25

occl usi on disorders, pulnonargy enbolisns or deep._ve dhronboses.

Furt hernore, the cogpounds _ofi t he gener atoif or ' ito the
irnvention : it e cipnpdun ai mer from
the chem cal ‘peoduct p ecti i

di ssem nated i ntravascular 30 coagulation (DIC). Finally,]Jthe conpounds of
the general formula (1) according to the invention - incl@ding the
conmpounds whi ch are excluded by disclainmer fromthe chem cal product
protection - are also suitable for the prophylaxis and/or treatnment of 35
at her oscl er osThe gniglauen tsidpt flescnbert abeid. twivakl ik yopaond. fcar behdluswraipdhyinsan s
and/ or 4 reatdi@iple nnabiebyRE e§uAiion ®RRRv:and cancer. -39 The conpounds of
the general formula (1) according to the invention - including the
conpounds excl uded by disclainmer fromthe chem cal_prodyct protection - act

in particular as $el ectRve inhibitors of the bl o0§_coagyl ati on factor Xa
and do not 5 g/ﬁﬁﬁ}‘m@gr”@/ i nhi bi twaEs@ong! dég '
S 1/

concentrati ons,_ot hy e prot efses as @l s as onbi nf pl asmin
or trypsin. In the context o t fE\pr esent invention, inhibjfor t he
bl ood coagul ati on factor Xa = X
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Suitable solvents for the processes described above are organic solvents which are
10 inert under the reaction conditions. These include halogenated hydrocarbons, such as
dichloromethane, trichloromethane, carbon tetrachloride, 1.2-dichloroethane,
trichloroethane, tetrachloroethane, 1,2-dichloroethylene or trichloroethylene, ethers,
such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene
glycol dimethyl ether, alcohols, such as methanol, ethanol, n-propanol, isopropanol,
15 n-butanol or tert-butanol, hydrocarbons, such as benzene, xylene, toluene, hexane or
cyclohexane, dimethylformamide, dimethyl sulphoxide, acetonitrile, pyridine, hexa-

methylphosphoric tnamide or water.

It is also possible to use solvent mixtures of the solvents mentioned above.



in which the 1C50 values for the factor Xa inhibition are | ower by a factor
of 100, 10 preferably by a factor of 500, in particular by a factor of
1000, than the 1C50 values for the inhibition of other serine proteases,
in particular thronbin, plasmn and trypsin, are referred to as being
"selective", where with a viewto the test{, nethods for selectivity,
reference is made to the test nethods of anples A-1) a.1l) and a. 2)
descri bed bel ow. 15 The conpounds of the general fornmula (1) according to
the invention - including the conpounds which are excluded by disclai ner
fromthe chens';lﬁalblqomduﬁhg pfrOdcﬁp%lhg)mgem@GfPr ftl;,H bhﬁéﬁgi ;ﬁeﬂﬁbﬂ&?ﬁ&oﬁr@gm Ithe cal
preventing coa tion.ex vivo, for a r nke ood. or bi ol ogi ca
sanpl es whi cH® g%eﬁl?al n l‘ghbt gFe x5ust9ga ng*gseﬁ){ i'ﬁ{fenf’\"@ﬁset hufsorpr%‘\?f"@%s
oxazol i di none’- Cﬁ‘dmﬁaﬂ])ﬂmmbmp@mwefﬂymmddgrﬂidie Barti cvizrdiawe]laheexipabbed,
strong and sel.ect.ive, | nhi bity t thls also applies to the
411‘?13@8, ﬁg&@{aggﬂ.@m 3381% g r'hﬁe ;

conpounds excl ude al mer ronlt ca product protection. 25
The pre§ent i nvention further provides nedi canents and phar maceut i cal

COMPOST 1 01 GARI 38 lkrPind &R 00 FORPU W olhc S OAISE ler ORI e

according to the invention toget one=or nDre
accept abl e awlkdli aqtalshydspxidesi picbnass fomxempk;edpdxaneﬂwdroard; phammmeutl cal

conposi ti ons 1akB8e, USCdIKaR! mettd datSorialtd! GAdH Q0 SolRIM ldaﬂfeﬂaébey tassium__
Furthermore, the present jnventjon relates to a nethod for the rop yFEX|s

and/ or  treatGHEMNAH Of PR MRCBP IR OF RAWSSIUBY Mehavide BHAEdiuM, efhaxidecen ar
?f thfa 10?Ib;)v Ei(lj]&ﬂeﬂlodid&% tSssMiﬁ-lté’rt}bIlﬂéQldQOB}lf)Qiéhm @..’E]crtﬁsescs}ﬁm(rjéﬁude
ormul a ordin i nventi.qn - i.ncl udi e conpounds
el uded by RGeS eiRcs R BRI NG e Hors, GRGRIOPHRE G grofmeRosuch as
Furt her nor e, thhthypmase ntdiisopmpyledrylahine, | didopegslaminet hodV, Natimpthelaaiiho-ng
bl ood coagul %dr'ﬁx}{?%ro in particular in banked bl ood or bi ol ogi cal
[

sanpl es whic conta actor Xa, which nethod is characterized in that
conpounds of the general 5 formula (1) - including the conpounds excl uded

by di scisai merrHeiake EdHenLdHib G here in an amount of from 1 to 5 mol, preferably from 1 to
2 mol, based on 1 mol of the compounds of the general formula (II).
The reactions are generally carried out in a temperature range of from -78°C to
reflux temperature, preferably in the range from 0°C to reflux temperature.
20
The reactions can be carried out at atmospheric, elevated or reduced pressure (for
example m the range from 0.5 to 5 bar). In general, the reactions are carried out at

atmospheric pressure.

25 Suitable selective oxidizing agents, both for the preparation of the epoxides and for
the optional oxidation to give the sulphone, sulphoxide or N-oxide, are
m-chloroperbenzoic acid (MCPBA), sodium metaperiodate, N-methylmorpholine
N-oxide (NMO), monoperoxyphthalic acid or osmium tetroxide.

30 With respect to the preparation of the epoxides, the preparation conditions which are
customary for this purpose are employed. -

With respect to more detailed process conditions for the optional oxidation to give
the sulphone, sulphoxide or N-oxide, reference is made to the following literature:
35 M. R. Barbachyn et al., J. Med. Chem. 1996, 39, 680 and WO-A-97/10223.



"product protection - are added. All customary administration forns are
suitable for adm nistration of the conmpounds according to the invention.
Adm nistration is preferably carried out orally, lingually, 10
sublingually, buccally, rectally or parenterally (i.e. bypassing the
intestinal tract, that 1is intravenouslx,é_ntraarterially, intracardially,
i ntracut aneously, subcutaneously, transdermally, intraperitoneally or
intranmuscularly). Particularly suitable are oral and intravenous

adm nistration. Very particular preference is given to oral adm nistration,
this being a FuitHeheoreatbf@shcde madt o Eegpsied 14 @ thgiveh irdthe 2k perthenaipanof

t hronmboenbol ic 15 di sorders. The novel active conpounds of the general
formula (1) can be converted in a known nanner into the customary

f or mul at i ons, Theugpicag] $rakladads is suget ogtoatderl cosadrnatysgonditidns., Forgnemeuleess,

aer osol s, Syr%ﬂﬁmu%q?hﬁhgﬂﬁEﬁﬁﬂﬁHﬁﬁﬁ%QﬁﬁFQWQO§8ﬁﬂ%jOns’ using inert non 20

toxi ¢ pharmaceutically suita exci pi'ents or solvents. Here, the
therapedtically active conpound should in each case be present in a

concentrati onpf Jh B?Bf'{heqrei]reraf %@g%g@v@f@g) ﬂﬁﬁ%‘ﬁ ﬁ@'lé‘lo{v'hﬁg} Qap tO

90% by weight, in particular $rom t, of theto

mxture, i.e.the rpessasuskile@ping theapts euicen dreeprenaredobiiesustamary methods. For

- ?Chl ev grt he-fasauBnéRe, 4 p'ait‘ifi%zﬁiﬁttﬁ?E-@%iﬁ&n?ﬂﬁﬂ)@—@{q&xﬁicgidiﬂés ﬁﬁm%&ﬂ rdf.aéI e,

| may D€ necessar 0 aepar (0] _EITDUI’IS pln,narrey epenal ng
on the body WbASED Fads: TR b aREr s Toad B 1. RoFhcker g ol Med

[ ngi Vihdllm! I eSlimns 4998, }:4119 3md carmgt-ipkm e, rmrwleﬁ. (ﬂherismat{,r EBD,aTéi?Qﬂ

and the tine | ec;va t adm t ta es pl ace. us, I n sone
cases it 30 Q&;Abg%%ﬂgﬁﬁﬁﬁéjﬂgkﬁgﬁgaé]%?ﬁhﬁﬁéézﬂthan t he abovenenti oned

m ni mrum anount, while in other cases the upper Iimt nentioned nust be

ded. | f LA i ' L ar: ts,
t ey be adviRappaPFuR o the BREHY Rl B Bboldfd i Uhe nyehliBf fAVRMGH ©
admi ni st r at i oméorgseepble sefabpharmaeglogipd aghiyity SBCTHE 4nslrare thergforspasticularly

pr epar e, forsuﬁmmfheBbbpﬁyiam%a@r&rhﬁnﬁﬁibﬁ/&s&e@aaounds with solvents

and/ or excipients, if appropriate using enulsifiers and/or dispersants, it

-41 being possible, for exanple if the diluent used is water, optionally to
use organi ¢ 'Helaeigctinds ofithei dehertlyfob@lae(l} Sccotding e eieabnéritiol asndhiding the
advant ageous Jonml}oﬂgdsca\éﬁicﬁ)f ali'enterx%}\ﬁ ed ugy aglrgcﬂinsiérr allrcgnq " chemical product
protection - act i particular as anticoagulants and can therefore preferably be
20 employed in medicaments for the prophylaxis and/or therapy of thromboembolic
disorders. For the purpose of the present invention, “thromboembolic disorders”
include, in particular, serious disorders such as myocardial infarct, angina pectoris
(including unstable angina), reocclusions and restenoses after angioplasty or
aortocoronary bypass, stroke, transitory ischaemic attacks, peripheral artenal

25 occlusion disorders, pulmonary embolisms or deep venous thromboses.

Furthermore, the compounds of the general formula (I) according 1o the

imvention - including the compounds which are excluded by disclaimer from the

chemical product protection - are also suitable for treating disseminated intravascular
30 coagulation (DIC).

Finally, the compounds of the general formula (I) according to the
invention - including the compounds which are excluded by disclaimer from the
chemical product protection - are also suitable for the prophylaxis and/or treatment of
35 atherosclerosis and arthritts, and additionally also for the prophylaxis and/or

treatment of Alzheimer’s disease and cancer.



5 adm ni ster amounts from approximately 0.001 to 10 ng/ kg, preferably
approximately 0.01 to 10 ng/kg, in particular approximately 0.1 to 8 ng/ kg,
of body weight to achieve effective results. In general, it has proved
advant ageous in the case of oral adm nistration to adm nister 10 anounts
fromapproximately 0.01 to 50 ny/ kg, prefg%gbly approximately 0.1 to 10

ng/ kg, in particular approximately 0.5 to ng/ kg, of body weight to
achieve effective results. In spite of this, if appropriate, it may be
necessary in the case of intravenous or oral 15 admnistration to depart
fromthe anbunts nentioned, nanely dependi ng on the body meight or on the

t f ad ' d t

e o™ ot AR e BRI o Bhab B SEME Mg e
whi ch adrri ni sampaunds exakidsd ;lnlyadneclam‘rwsfrom nhes ohanicalspodiutt peyechien adeyuat e

t it | i th
cases the upphiiPEF ot JRRCAUEARONEIRT, WG L AN RARE X g o' "'
admi ni st¥ at i omhifit, oepalyikiby al eongiderabhohigher coneentragionse othgy berHigi proteasediayi de

t hese over th@eQQN&ﬁgsg%ohBﬁ ﬁ&n, il nto several individual doses or
as a continuous i nfusion. ared to he conventional preparations for

treating thronmboenbolic di sorders 25 the conmpounds of the general formula
é 1) ?ccor di ][‘glrit l@e}shﬁteﬁﬂ&feﬂﬂ&' cnt 1h0@ﬂtidﬁll nm.t?ms 6pﬂﬁemcﬁtgﬁiaudﬁ¢ahcw Xa

i sclainmer from ctiqn - are i ngui s in
bar 1 cul ar by P M ABE TemereluSe dec PR ofppbintien Aizoiger Ba Ayl 19" ¢ he
selectiue i nhj;ﬂe'fetrhlﬂﬂ bgfa faawr of 580, inFparidue Hyad faetdr of 1008, thaase Btsb @aRes i sk
of bleeding,.a tin ci an, atl nt
"5 easier 1o 50 s Rhisttg, bESHE WEaROALEIA0, i BudiclRPRiobtb, bAGRREHA
action is ITDI’EYIISH})IE‘CB refdrtedgo ak bemghewleuxme,, witege withpouend go theaestdnetodsdot he

nventi on_ per ey OfeflreALTshade & iesd Abbadh} Elaindicd AP iy agt age

of the therap e conmpounds according to ention
present i nventdsenbedsbelowystrat ed by the exanpl es bel ow, however, these
exanpl eps are not nmeant to restrict the invention in any way. 42 Exam | es

A Bvaluation gl { 0ol o? tR2hehetal 5iiuth (Y accdrding & the iavention - including the

compounds which are excluded by disclaimer from the chemical product protection -
can furthermore be used for preventing coagulation ex vive, for example for banked
blood or biological samples which contain factor Xa.

20
The present invention thus provides oxazolidinones of the formula (I) effecting in
particular an unexpected, strong and selective inhibition of factor Xa, and this also
applies to the compounds excluded by disclaimer from the chemical product
protection.

25
The present invention further provides medicaments and pharmaceutical
compositions comprising at least one compound of the general formula (I) according
to the invention together with one or more pharmacologically acceptable auxiliaries
or excipients, which medicaments and pharmaceutical compositions can be used for

30 the indications mentioned above.

Furthermore, the present invention relates to a method for the prophylaxis andfor
treatment of disorders of the human or animal body, in particular of the
abovementioned disorders, using the compounds of the general formula (I} according
35 to the invention - including the compounds excluded by disclaimer from the chemical

product protection.



"The particul arly advantageous bi ol ogi cal properties of the conpounds
according to the invention can be determ ned by the foll ow ng nethods. 10
a) Test description (in vitro) a.1) Determ nation of the factor Xa

i nhi bition The enzymatic activity of human factor Xa (FXa) was neasured
usi ng the conversion 15 of a chronogenic substrate specific for FXa.
Factor Xa cleaves p-nitroaniline fromt A chronogeni ¢ substrate. The
determ nations were carried out in mcrotitre plates as follows. The test
substances, in various concentrations, were dissolved in DVSO and 20

I ncubated at 25C with human FXa (0.5 nnol /| dissolved in 50 mml /1 of tris
buffer [C C Ctris(hydroxynethyl)-am nonethanel, 150 mml || of Nad 1%
BSA (bovi ne REGRNGICh s MjeseygHnyenion) alsgrinalgdes A pethod Bgr é’rﬂ%@&va’éo%ed

as control. cwnfulahém R O8#Rb CirsS phsittial én (bhaked BWJd oobidtedied hx::;?é&sr Whiha
rl

from Pent aphar added ter an incubation tinme of m nut es at
25C, the ext i@ %‘ﬁa%?f g%“’h‘ﬁt' %‘Q@s‘%‘é‘@&%ﬂﬁﬁ m hat camppp € GFNgHle
test mgur eSfoﬁrﬁmFaadI}N mgludet the Wasippinnds wesleded byhisctdmer fion hiee cherhicall

m xtures w thou CE@ ubstanc(ﬁ and the I C50 values were calculated from
t hese data. a".rﬁé {%F OBt OIIEH the selectivity 30 To assess sel ective
FXa inhibition, the- test substances were exanined for their inhibition of

ther h

et or i ne t neAhs a5 o ARTRR NG IGRR: LY QLR fol SRR RaAOF o Pl hibpyR
mJ m) and ptcasndmg to3he xmum)Admlm;sren@nzsym&rm cangied Syt Q@H)’t hngually,
buf fer fpl00 minﬁguat@%&‘éal éétin)ﬁ@rcﬂa%emétlzh (i%. BypARfhgi thE ke t‘Péc:l] hnhest

subst ance or sol vent TOI’ m nuf es. enzyma I C react i on was
started by addi Fgavenouslyy r'égfﬁﬂ’?ﬂﬁﬂb 'm@cgrﬁ&!tyts.@tretﬁtma@m é“é%%’tepatlzé»s
(Chronpzym Thf@@mm{any intreperféeedany 8g Bitramacul Be )Y Pafi LAY Z)iMable msoraa(zrn)d from

Boehri nger Mannhe Ia m.n om Baehrin

The ext et | GRTANeP RSP 2O o PG o prelFoRss T D BE orah IR Straion.
det er m nat i onbisweing curthereat vanthgawitB 7€pedie thexprioredri thasppbf thrembodnatsdlic
mxturel% contda CEB{]Q t est substance were conpared with the control sanples
W t hout "t est su anc and the | C50 values were calculated fromthese
dat a. )

The novel active compounds of the general formula (I) can be converted in a known
manner into the customary formulations, such as tablets, sugar-coated tablets, pilis,
granules, acrosols, syrups, emulsions, suspensions and solutions, using inert non-

20 toxic pharmaceutically suitable excipients or solvents. Here, the therapeutically
active compound should in each case be present in a concentration of from about 0.1
10 95% by weight, preferably from 0.5 to 90% by weight, in particular from 1 to 85%
by weight, of the total mixture, i.e. in amounts which are sufficient in order to

" ~achievethe dosage range indicated”™" - -

25
In spite of this, if appropriate, it may be necessary to depart from the amounts
mentioned, namely depending on the body weight or on the type of administration
route, on the individual response to the medicament, on the manner of its formulation
and the time or interval at which administration takes place. Thus, in some cases it

30 may be adequate to manage with less than the abovementioned mmmimum amount,
while in other cases the upper limit mentioned must be exceeded. In the case of the
administration of relatively large amounts, it may be advisable to divide these into

several individual administrations over the course of the day.

35 The formulations are prepared, for example, by extending the active compounds with

solvents and/or excipients, if appropriate using emulsifiers and/or dispersants, it



a.3) Determ nation of the anticoagul ant action 10 The anti coagul ant action
of the test substances was determned in vitro in human plasma. To this
end, human bl ood was drawn off in a mxing ratio of sodium citrate/bl ood
of 1/9 using a 0.11 nolar sodiumcitrate solution as receiver. |Imediately
after the blood had been drawn off, it wa lm'xed t hor oughl y and

centrifuged at about 2000 g for 10 m nutesS. The supernatant was pipetted
off. The 15 prothronbin time (PT, synonyns: thronboplastin tinme, quick
test) was determned in the presence of varying concentrations of test

substance or phgg GRESBEPRFUxBPROITVEA Lk Ed 3s GRRETEbEHHalll @St uski dreanic
(Neopl ast i n(r%PIf rom Boehri nger Mannhein). The test conpounds were

i ncubat ed wi t PPIYFES £ 4 ol¥emSf or 10 minutes. Coagul ation was then
started by addition of thronboplastin, and the tinme when coagul ati on
occurred 20 S detq e.concentrati.on of test substa

rmned. Th c;1c.e.\/\,hi.ch
effected a doUbFiH dp}'i‘thm"Bﬁ’ SERFBRECHS 1] HE A5% Ch BRI A B o pyistration 1o
Det er m nat i onadrhinksee amvuntsiraniappriogimaaely\i.a0) t6i110 me/kg)préferdbl i dpproximately
Arteriovenous t o Grat) . t) et ats, ( i CPB:
navi ng & wel oheTdP DBEBks, 5 Habict ARl 8l S tL on By Rl
sol ution (12 mapidvg/efBotivepekdds, Thronbus formation was initiated in an
arteriovenous shunt in accordance with the nethod 30 descri bed by
Christopher N. Berry et al., Br. J. Pharmacol. (1994), 113, 1209-1214. To
this end, thelngmera.ighasaroves;advanacaoyeimthe gate of Hrajradminiprdtiap \admidirisbs ed.
The twojQ Vessghsume font ApPRXIMEeRY 0@ RX50 3ROKPOPRAralsi Uiprdia a1 0.1 to
pol yet hyl ene Mbe PE 60) . ﬁr)?fé a Ienl%tflh oh 10" ¢m lnh‘%}h&ff& dd{g@i t'hi s
pol yet hyl ene {9iB¥/kead DTURYRE LPPE* ML Rer to g@i‘gﬂé% I PaER (pEchigYs  of
a length of 3effaatiwbireshbltsont ai ned a roughened nylon 35 thread which had been
arranged to forma loop, to forma thronbogenic surface. The

extracorporeal circulation was maintained for 15 mnutes. The shunt was
t hen 44 renovhdspaachfithie, ifppproptiaie eddnayi henndchssatyhindhd naseved Intreveghesior oral
mredi ajel y.  Jhginidalighto &pah Hond ARG ht:ﬁn@i\gﬂ'déﬁ:ﬂd HEBEGyM ned
before %fe expdt-‘z-t_friln?rse_ntl V\OB.S pgt arteg.lfo‘_%réé ore the gx’t racorp rea{?ﬁg?]r chgtﬁlnon
was set up, tWeighedt cBuhstaPR O aperRistrainn MUt cnethe; Bdividual TerRanse Jhithe
awake either ma8icamemnoes! e hahnkheof tigi fonviBialoRfand 2h@MtAthé Yr UfiteAGI @t which
phar yngeal tubde.. -45 . : : )
administration takes place. Thus, in some cases it may be adequate to manage with
less than the abovementioned mininum amount, while in other cases the upper limit
20 mentioned must be exceeded. In the case of the administration of relatively large
amounts, it may be advisable 1o divide these over the course of the day, namely into

several individual doses or as a continuous infusion.

Compared to the conventional preparations for treating thromboembolic disorders,
25 the compounds of the general formula (I} according to the invention - including the
compounds excluded by disclaimer from the chemical product protection - are
distinguished in particular by the fact that a greater therapeutic range is achieved by
the selective inhibition of factor Xa. For the patient, this means a lower risk of
bleeding, and for the treating physician, this means that the patient is easier to adjust.
30 Moreover - owing to the mechanism - the onset of action is more rapid. Above all,
however, the compounds according to the invention permit an oral administration
form, which is a further advantage of the therapy with the compounds according to

the invention.

35 The present invention is illustrated by the examples below; however, these examples

are not meant to restrict the invention in any way.



5 The results are shown in Table 1: Table 1: Antithronbotic activity in the
arteriovenous shunt nodel drat after oral or intravenous adm nistration
Exanpl eED50 [ng/kg] P.O ED50 [m1| i.v. 110 176 443 953 1143 1153 1233 1623
b.2) Arterial thronbosis nodel (rat) Male fasting rats (strain: HSD CPB:

WJ) were anaesthetized as descri bed above. On 10 average, the rats had a
wei ght of about 200 g. The left carotid -d2tery was exposed (about 2 cnj.
The formation of an arterial thronbus was induced by nmechanical injury to
t he bl ood vessel in accordance with the nethod described by K Meng et al.,
Naunyn- Schmi egeberg' s Arch. Pharmacol. (1977), 301, 115-119. To this end,
the exposed artery was clanped fromthe blood flow, cooled to -12C
in a nmetal 15 trough for 2 mnutes and, to standardi ze the size of the

t hrombi, sinuftan : r ' Aei ght of 200 g. The bl ood flow
was then addi}t‘i onSl'PI’-wH:”"é{t]0 £ S04 e %h was pl aced around the
carotid artery distally fromthe injured section of the vessel. The

proxi nals cl anp wasGhsdray&e mefidakhe wound was closed and re- opened after 4
hours to renove thHe Tnjured sectron of the vessel. The section of the 20
vessel was opened longitudinally and the thronbus was renoved fromthe

injured section Ofhd RAMKESESR! adTiRag®BIS hivRERAE Pbpdries tdIT GiEbiconPBunds
determ ned i medi ately., The test.su s}bar&ges _Werg W| stered,to the
ani mal s whil e awakdscHdMeHe BgveigngaaPe detgamingd By theelollowing methods.

I ntravenously via the tail vein or orally using a pharyngeal tube. 25 -46

10 a) Test description (in vitro)

a.1) Determination of the factor Xa inhibition

The enzymatic activity of human factor Xa (FXa) was measured using the conversion
15 of a chromogenic substrate specific for FXa. Factor Xa cleaves p-nitroaniline from
the chromogenic substrate. The determinations were carried out in microtitre plates

as follows.

The test substances, in vanous concentrations, were dissolved in DMSC and
20 incubated at 25°C with human FXa (0.5 nmol/l dissolved in 50 mmol/l of tns buffer
[C,C,C-tris(hydroxymethyl)-aminomethane], 150 mmol/l of NaCl, 0.1% BSA
(bovine serum albumin), pH = 8.3) for 10 minutes. Pure DMSO was used as control.
The chromogenic substrate (150 pmol/1 of Pefachrome® FXa from Pentapharm) was
thén added. After an incubation time of 20 minutes at 25°C, the extinction at 405 nm
25 was determined. The extinctions of the test mixtures containing test substance were
compared with the control mixtures without test substance, and the ICsp values were

calculated from these data.

a.2) Determination of the selectivity
30 _
To assess selective FXa inhibition, the test substances were examined for their
inhibition of other human serine proteases such as thrombin, trypsin and plasmin. To
determine the enzymatic activity of thrombin (75 mU/ml), trypsin (500 mU/ml) and
ptasmin (3.2 nmol/l), these enzymes were dissolved in tris buffer (100 mmol/l,
35 20 mmol/l CaCl;, pH = 8.0) and incubated with test substance or solvent for 10
minutes. The enzymatic reaction was then started by adding the corresponding



b.3) Venous thronbosis nodel (rat) Male fasting rats (strain: HSD CPB: W)
wer e anaesthetized as descri bed above. On average, the rats had a wei ght
of about 200 g. The left jugular vein was exposed 5 (about 2 cn). The
formati on of a venous thronbus was induced by nmechanical injury to the

bl ood vessel in accordance with the nethog, described by K. Meng et al.
Naunyn- Schm edeberg's Arch. Pharmacol. (1977), 301, 115-119. To this end,
the jugular vein was clanped fromthe blood flow, cooled to -12Cin a
metal trough for 2 mnutes and, to standardi ze the size of the thronbi,

si mul t aneous| ypeciipr @seadeehic usibsga@s V\mmb(ﬁﬂmzmrgmbm hloﬂDdBBklﬁWg\éﬁS g
s re- “opene

- d and, th I 4
L oee B et oot b PR NEnyRRS St
wei ght of t hePlabmor® fromaBodmtmgerrMaenha]mrmﬁ tieekinctiohhs 4t)§stn wubéétamiﬁsd wer e
admi ni st er ed 1 rt emﬁmegahﬁodyﬂe}nln a%‘é’ﬁ{%e?‘ cg%‘eed gu?% g?u S lc;ma 1?{5 oé the

experiment, elt Nt ravenously via the t Vel
pharyngeal 1®st ub)elures apptaiBnPriepasubsiaoce @cmpbmpare&t\wth ithg) coavrelr sahpgles The

preparation of, ' preparation
O N ( 2, 3 oporynenyT) Bt el Ro6 SARE bR st ifhionse 08, PL P

Tetrahedron Lett. 1998, 39,8483. 10 The substituted ani I i nes can be obtai ned

by reacting, ;g;D@f@ﬁmgﬁ,omﬂﬁmggﬁg@bggﬁﬂam%ﬁgﬁne 2, 4-di fl uoronitrobenzene
or 4-chloronitrobenzene with the appropriate anmnes or amdes in the

presence of a base. This can also be carried out using Pd catalysts, such

as Pd(QAx) 21DHEH:éNaﬁaelBBlnt( ;iEﬁbfl ajfatle aest lsﬁbitanck@%s%xé}ﬂm B vitreOiRPiRiman
1998.48,2225).

15 Lkew so. PESTE FaBiscre: Fa7N bog Vhs. Bisva, O Bqbutioriy Shaobion
wi t hout ni t r ocigawedybood rwh‘ol/Qhesmgr & e8P dndiohay aurdmiascmfatd |solugidn bys Nedeiadri on
i "els S oAy el LRI L1 A Ry
Chem 79, 196%ntrifggy Ta‘i@utiﬂ gvex| 19 miputess The- mxenwapny M&SIP‘BMWQ c(ff\um)e
Over a peri Odpr‘afhrgmbm tiRe T, synonyms: thromboplastin time, quick test) was determined in
the presence of varying concentrations of test substance or the corresponding solvent
using a Eommercial test kit (Neoplastin® from Boehringer Mannheim). The test
compounds were incubated with the plasma at 37°C for 10 minutes. Coagulation was
then started by addition of thromboplastin, and the time when coagulation occurred
20 was determined. The concentration of test substance which effected a doubling of the
prothrombin time was determined.

b) Determination of the antithrombeotic activit

25 b.1) Arteriovenous shunt model (rat)

Fasting male rats (strain: HSD CPB:WU) having a weight of 200-250 g were
anaesthetized using a Rompun/Ketavet solution (12 mg/kg/ 50 mg/kg). Thrombus
fornmation was initiated in an arteriovenous shunt in accordance with the method
30 described by Christopher N. Berry et al., Br. J. Pharmacol. (1994), 113, 1209-1214.
To this end, the left jugular vein and the 1ight carotid artery were exposed. The two
vessels were connected by an extracorporeal shunt using a polyethylene tube (PE 60)
of a length of 10 cm. In the middle, this polyethylene tube was attached to a further
polyethylene tube (PE 160) of a length of 3 cm which contained a roughened nylon
35 thread which had been arranged to form a loop, to form a thrombogenic surface. The
extracorporeal circulation was maintained for 15 minutes. The shunt was then



(2.2 mol) of sodiumhydride (60%in paraffin) are then added a little at a
time. After the evolution of hydrogen has ceased, 282 g (2 nol) of

4-fl uoronitrobenzene are 25 added dropwi se with cooling at room
tenperature, over a period of 1 h, and the reaction mxture is then
stirred overnight.-At 12 nbar and 76C, 1,7 1 of the liquid volune are then
distilled off, the residue is poured into 2 | of water and this mxture 1is
extracted twice with in each case 1 1 of ethyl acetate. After washi ng of
the conbined organic phases with water, the m xture is dried over sodi um
sul phat e and 3ot asdlive AYloh Shatad twith e efrdmbind eras nes pleddinpnedistatye The
Purification is carsied out by silica el, chro r aph Si N .

hexane/ et hyl %%%li’ta?frethf 1“.5'2 n %%’ds%g%ﬁgg adc??gtﬁ%rﬁg’éﬁ%ip%%oé4@e ]%IXB?H@?%W

acet ate. Thi swasi steed7Befprothepxuakorporea circalatioumage se upothienesisitsshansed weke i n a

yield of 17.69 . ' ! 3. 3 ( 4 Ck 2),
4.08 (m 2 H%@é‘éﬁgﬁp {%?hfgm‘%‘gg ‘%ﬁl(i)lfo a%g"c&}%%‘%iv%&ﬁgﬁ ‘I@ t%% E!’él. %@%"
CHCH), &.28 (atallpusipg 3pbargn@Blwbe. 5 CHCH) Ms (rl1% = 222 (74, M+), 193
(100), 164 (28), 150 (21), 136 (61), 117 (22), 106 (24), 90 (37), 76 (38),
63 (32), 50 (25) The foll ow ng conmpounds were synthesized anal ogously: 10
3-fl uoro-4-(4-norpholin-3-onyl)nitrobenzene 4-(N-pi peri don yl

)ni trobenzene 3-fluoro-4-(N-piperi donyl )nitrobenzene 4-(N-pyrrol i don
yl )nitrobenzene 3-fluoro-4-(N-pyrrolidon yl )nitrobenzene 15 ||

444- Moruhol i n-3-onyl )aniline H21 Pd/C In an autoclave, 63 g (0.275 nol) of
4- (4- nor phol i n-3-onyl ) ni trobenzene are 20 dissolved in 200 m of
tetrahydrofuran, adm xed with 3.1 g of Pd/C (5% g) and hydrogenated at 70C
and a hydrogen pressure of 50 bar for 8 h. The catalyst is filtered off,
the solvent is then distilled off under reduced pressure and the product is
purified by crystallization fromethyl acetate. 20 g of product are
obtained as a colourless to bluish solid, in a yield of 37.6% of theory.



25 Purification can also be carried out by silica gel chromatography using
hexane/ ethyl acetate. 'H NVR (300 MHz, CDC13): 3.67 (m 2 H CH2CH2), 3.99
(m 2 H CHZCH2), 4.27 (s, 2 H CH2CO, 6.68 (d, 2 H 3J=8.71 Hz, CHCH),
7.03 (d, 2 H 3J=8.71 Hz, 30 CHCH) -49 M5 (r.L% = 192 (100, Mt-), 163
(48), 133 (26), 119 (76), 106 (49), 92 (§§ 67 (27), 65 (45), 52 (22), 28
(22) The foll owi ng conmpounds were synt hesized anal ogously: 5

3-fl uoro-4-(4-norpholin-3-onyl)aniline 4-(N-piperidonyl)aniline
3-fluoro-4-(N-piperidonyl)aniline 4-(Npyrrolidonyl)aniline 3-fl

uor o- 4- ( N- pyThéotesultoare [shawh b Tebld @: General nethod for preparing
4-substituted anilines by reacting 1-fluoro-4- nitrobenzenes and

1-chl oro-4-nitrobenzenes with primary or secondary am nes, followed by
reducti on H Tdfe 15 AXafhronbbrc aomliay inate untsowhotdghunt waydeh{ran) elfien peah@r or

chl oronltrob% gle ngm Qne are di ssol ved in dinethyl sul phoxide or
acetonitril e—m-o%%tlon) and the mxture is stirred at 100C
overnight. After cooling to RT, the reaction nmixture is 20 diluted with

et her and ‘Miﬂlfﬁt mth vvat er. Thﬁ:ﬂrgggiﬁ ;BE@se S clﬁpdwggr!wsm,
filtered ang—eofitentrated—+H—a S i + i ur e,
the precipitate is filtered off and washed with et/h@r_ or acetonitrile| If
the nother |jquor also contains product it is vvor%ed up as descrl bed
usi ng et her Fafrd-water—Thre—crude—products—can—be—puritfred—by—stt+eca—-gel

chromat ogr ap®y_(di chl or onet hanelxycl ohexane 25 and di chl or onet hane/ et hanol
m xtures). |g5

114
115
123 3
162 3

b.2) Art_eﬁ_al thrombosis model (rat)

Male fasting rats (strain: HSD CPB: WU) were anaesthetized as described above. On
10 average, the rats had a weight of about 200 g. The left carotid artery was exposed
(about 2 cm). The formation of an arterial thrombus was induced by mechanical
injury to the blood vessel in accordance with the method described by K. Meng et al.,
Naunyn-Schmiedeberg’s Arch. Pharmacol. (1977), 301, 115-119. To this end, the
exposed carotid artery was clamped from the blood flow, cooled to -12°C in a metal
15 trough for 2 minutes and, to standardize the size of the thrombi, simultaneously
compressed using a weight of 200 g. The blood flow was then additionally reduced
by a clip which was placed around the carotid artery distally from the injured section
of the vessel. The proximal clamp was removed, and the wound was closed and re-
opened after 4 hours to remove the injured section of the vessel. The section of the
20 vessel was opened longitudinally and the thrombus was removed from the injured
section of the vessel. The moist weight of the thrombi was determined immediately.
The test substances were administered to the animals while awake at the beginning of
the experiment, either intravenously via the tail vein or orally using a pharyngeal
tube.
25



‘'For the subsequent reduction, the nitro conpound is dissolved in nmethanol,
et hanol or ethanol /dichl oronet hane m xtures (0.01 Mto 0.5 M sol ution)
adm xed with palladiumon carbon (10%9 and stirred under an atnospheric
hydr ogen pressure 30 overnight. The m xture is then filtered and
concentrated. The crude product can be %ri fied by silica gel

chromat ogr aphy (di chl oronet hane/ et hanol M"'Xtures) or preparative
rever sed- phase HPLC (acetonitrile/water m xtures). -50 Alternatively, the
reduci ng agent used can al so be iron powder. To this end, the nitro

conpound i s @.350éMRA thPorAB&did ﬁ,oaei(qta()o. 1 Mto 0.5 Msolution) and, at 90C,
six equivalents of iron powder and water (0.3 to 0.5 tines the vol une of

the acetic acid) 5 are added a little at a tine over a period of 10-15 min.
After a furt hMile38sting ra@i(stAHC HSD ICPBIWUYerd snabithéifledGs @BskribBe abdvel Oate i's

concentrated. The residue is worked _ u bly xtraction wth ethyl acetate
and 2N aqueod¥"@8%i UM AY dH53 d"élé‘gl(ﬁtq%SH. 29@%‘ 'gﬁegiﬁﬂ PIEWAT AN (W8S fXPRY¥ oy er
nmagnesi 6m sul(pbuat @ cnf)i Thefethadadotanesns tabebus Wae ikludetleby rmedhiaiical egarybe
10 preparati 10 DE SR AN AT CHARY il e ofe RAF LRI, AR dafie 3> "
fol I ow ng st &faunyy Seemeadebdrg’swarcs. Fhemeacel (1977%n 38hal bgdl®d Tathierend) the- 1.
(VeHNpo, 1001 8RR PRl Fimpg TRl IR o Yopleio) 127 g el i for
1- (4- ani nophéntnutes. ars, se standaeizs: e san efethenBrqrets) simyHapcougy eomprssemiH,
100); 20 HPLGsingaf Wedhitdf 200 g =Thb Bdodifldw Wad reé3opened and the wound was closed.
1- (4-am nophenvl) - 4- pi peri di ncar boxam de = M5 (ESI) : z (9. = 220 (M+H
100): HPLC (r“r’&f%o‘bhﬁ‘)‘r.s’ ﬁ‘nle \A_zochgy:aﬁ.irﬁ-_op%dltflneg?ovi the thrombi’from the injured’
- (4- am nophenwdtjond op iheeves el rTremolBweighl of thettrofly was dOkmhietlimAR@)aiely. HPLC
E Eglt ;] an;l)z: ( g’l/éhe Eesg 6120%{21%% w%g@girln}r:liércre%-tg HATRORNGIE! i e B ﬁllelbrégmn%% of VB

' the experiment, either intra:venously via the tail vein or orally using a pharyngeal

15 tube.



HPLC (nmethod 4): it = 0.72 mn. 111-6. f

| - (4-am nophenyl ) - 3-pi peridinyllmethanol 35 M5 (ESI): mz (%9 = 207 ( MtH,
100); HPLC (nmethod 4): rt = 0.60 min. -51 1I1-7. (1-(4-am nophenvl -2- i
Peridinvil nmethanol M5 (ESI): mz (%9 = 207 (MtH, 100); HPLC (nethod 4):
rt = 0.59 mn. 5 111-8. ethyl 1-(4-am nophenvl)-2-piperidi necarboxylate M
(ESI): mz (% = 249 (MH, 35), 175 (100%/ “HPLC (method 4): rt = 2.43 nin.
10 111-9. [1-(4-am nophenvl)-2-pyrrolidinyl]nmethanol M (ESI): mz (%9 =

193 (M+H, 45); HPLC (nethod 4): rt = 0.79 mn. 111-10.

4- (2- et hvl hgahvdrrgeaﬁlgﬁg“r[.fxghr%q]gg 4-dl i soxazol - 5-yl ) phenyl am ne 15 starting
from 2- met hyl hexahydr o- o[ 3, 4-d] i soxazole (Ziegler, Carl B., et

al.; J. Heterocycl. Chem; 25; 2; 1988; 719-123) Ms (ESI): mz (% = 220

(MtH, 50), 1B%iaxt aterfdl.C (nmethod 4): rt = 0.54 mn. 20 111-11.
4-(1-pvrrolidi nvi é-}ﬁl-itrl | uoronethvl)aniline M5 (ESI): mz (%9 = 231 (MtH,
100); HPLC (nmethod 7): rt = 3.40 min. 111-12.

3- chl or 8- 4- ( Thpyprapatatidh ¥ B)radiphdlitone 25dd¢EribdeSn)US 1329 0%, = 197 (M+H, 100);
HPLC (nethod 4): rt = 0.78 mn. I11.-13. 5-am no-2-(4-norpholinyl)benzam de
M5 (ESI): mlz (%9 = 222 (MtH, 100); 30 HPLC (nethod 4): rt = 0.77 mn.
111-14. 3- mefThepeparation wb No(2e3-eprxlypeopiyl jphtdalitiviEle(iEGkscribad i 1% . €haa 2t AIMHH,

100); HPLC (method-dhied 1998 99 8454 -

10 The substituted anilines can be obtained by reacting, for example, 4-fluoronitro-
benzene, 2,4-difluoronitrobenzene or 4-chloronitrobenzene with the appropriate
amines or amides in the presence of a base. This can also be carried out using Pd
catalysts, such as Pd(OAc)/DPPF/NaOt-Bu (Tetrahedron Lett. 1999,40,2035) or
copper (Renger, Synthesis 1985,856; Aebischer et al., Heterocycles 1998,48,2225).

15 Likewise, it is possible to initially convert halogenated aromatics without nitro group
into the corresponding amides, followed by nitration in the 4-position (US3279880).

1. 4-(4-Morpholin-3-onv)nitrobenzene

NO,
NO,

H

N._.O NMP, NaH
S -

© N._O

F (J
0

2 mol (202 g) of morpholin-3-one (E. Pfeil, U. Harder, Angew. Chem. 79, 1967, 188)
are dissolved in 21 of N-methylpyrrolidone (NMP). Over a period of 2h, 88 g

(2.2 mol) of sodium hydnide (60% in paraffin) are then added a little at a time. After
the evolution of hydrogen has ceased, 282 g (2 mol) of 4-fluoronitrobenzene are

Y

25 added dropwise with cooling at room temperature, over a period of 1 h, and the
reaction mixture is then stirred overnight.”At 12 mbar and 76°C, 1.7 ] of the liquid
volume are then distilled off, the residue is poured into 2 | of water and this mixture
1s extracted twice with in each case 11 of ethyl acetate. After washing of the
combined organic phases with water, the mixture is dried over sodium sulphate and

30 the solvent is distilled off under reduced pressure. Purification is carried out by silica
gel chromatography using hexane/ethyl acetate (1:1) and subsequent crystallization



'35 111-15. 1-[5-amni no-2-(4-nor phol i nyl ) phenyl ] et hanone -52 M5 (ESI): m z
(%9 = 221 (MtH, 100); HPLC (nethod 4): rt = 0.77 mn. General nethod for
preparing 4-substituted anilines by reacting 1-luoro-4- 5 nitrobenzenes
with am des, followed by reduction N1~1, OR\N 1~", O+ R ., NI~1' O H NH2
The am de is dissolved in DM and adnixegsmnth 1. 5 eqU|vaIents of potassium
tert- butoxide. The mxture is stirred at*RT for and 1.2 equival ents
of the 1-fluoro-4 10 nitrobenzene are then added a I|ttIe at a time. The
reaction mxture is stirred at RT overnight,- diluted with ether or ethyl
acetate and yRspadyMicelhs athis Atk 7§09k mdu@i Esazi BOIBatIEs 38 brévmith sdifte ivrgani c
phase is dried o magnesi um sul phat e, |tered and concentrated. The
crude producﬂmdéﬂfﬁ% ¥ ithgogy by silica gel chr omat ogr aphy

(di chl or onet harremﬂt BOW(XIDQI;&}'S.’) 86 &R, FO1, GMPEN%@S]%“QH@HS@HQM abhe

W thpal T Bai G b %ﬁ%ﬁ@vemf%’?dahﬁi DB I Sre B eRlosgE™

pressurg® oveiOH@MI. The mixture is then filtered and concentrated. The -

d d b i i I h
(i chi oromot KEnGT R s MiDedy? 100y Rescly O0°PR L BERR A g s
(acetonitril €4%®eE7M M 0CERSP.(3N, 629t i vel y, the reduci ng agent used can
al so be iron powder. To this end, the nitro conpound is dissolved in

acetic acid &p 1 Mto 0.5 M solutlon) and, at 90C, six 25 equivalents of
i ron powder dhed feliaveng compoynsisovese syvkasizefl @nalegansty: of the acetic aci d) are

added gglittle ab_ffdrdAE49 hgh,pgrd,@gnﬁ,fobcgzgng mn. After a further 30
mn at 90C, the m ture is . filtered’and the filtrate is concentrated. The

residue i s wor ke WB?“‘EWDP&EFFBﬁmﬁnth et hyl acetate and 2N aqueous
sodiun1hydroxide3snkm®nqm&mﬁbﬁd@ﬁgmnhﬁwnﬂﬂase is dried over nmagnesium

sul phate, fil terﬁd pyno %rgm)glrfm{mf)gn%enérhe crude product
3-fluoro-4-(N-pyrrolidonylnitrobenzene
15
I1. 4-(4-Morpholin-3-onvlaniline

NO, | NH

H,, Pd/C
CY (Y
0 O
In an autoclave, 63¢g (0.275mol} of 4-(4-morpholin-3-onyl)nitrobenzene are

20 dissolved in 200 ml of tetrahydrofuran, admixed with 3.1 g of Pd/C (5%ig) and
hydrogenated at 70°C and a hydrogen pressure of 50 bar for 8 h. The catalyst is

¥

filtered off, the solvent is then distilled off under reduced pressure and the product is
purified by crystallization from ethyl acetate. 20 g of product are obtained as a
colourless to bluish solid, in a yield of 37.6% of theory.
25
Purification can also be carmed out by silica gel chromatography using hexane/ethyl
acetate.
"H-NMR (300 MHz, CDCl;): 3.67 (m, 2 H, CH,CH>), 3.99 (m, 2 H, CH,CH>), 4.27
(s, 2H, CH,CO), 6.68 (d, 2 H, °J=8.71 Hz, CHCH), 7.03 (d, 2H, */=8.71 Hz,
30 CHCH)



30 can be purified by silica gel

m xtures) or preparative reversed-phase HPLC (acetonitril e/ water

m xtures).

-53 The followi ng starting naterials were prepared in an

anal ogous manner: |V-1.

1-f4-am no-2-(trif|uororrethvl)phenylI-2 §¥FFO|IdI none M (ESI): mz (%
245 (M+H, 100); 5 HPLC (nethod 4): rt
4-r4-am no-2-(trifluoronethvl}phenyl]- 3 nor ph olinone M (ESI): mz (N

98 mn I V-2

261 (MrH, 100); HPLC (method 4): rt = 2.54 nin. 10 |V-3.

1110(() ;1 amPEc& (ZMsl(pr%pﬁeml()m@ Mg% ubgl(mong
m n.
4- (4- am no- 2%#%\7?%6%%’?;/{2% (?37' nmor phol i none MS (ESIJ: mz (%9 = 207 (MtH,

100); HPLC (nethod 4): rt = 0. 71 mn. IV-5
5- am no- 2- (SQ%E%"?OVUW %8’“25’“" ggzy@gésﬁeh%n?lég@%:(ES”' mz (% = 218

(M+H,  100)

1- (4- anPno- 2- chl 6Fmemy14}mﬁrghyhn+3kord'il)lamﬂiae MS (ESI): mz (% = 211 (MH,

t RO

100); 25 HPLC (mgt 27 min. 1V-7. 4-(4-amno-2.6-d
e dhofignide

I met hyl phenyl ) - 3-
2-fluoro-1, 3-di

40, 872):
0.77 mn.

| -fluoro-2, 4-di nﬁtﬂ%@ﬁz%&)’“@ ‘WB])'(‘

(met hodo4) :

15

20

25

30

tarting from

| V-8 dlamno henyl ) - 3-nor phol i none starting from

rt = 0.60 mn.
General method for preparing 4-substituted anilines by reacting 1-fluoro-4-
nitrobenzenes and 1-chloro-4-nitrobenzenes with primary or secondary amines,

followed by reduction

X A R'<y-R RSB
R' A" - R R
+ H —_— —_—
BN +
0 O*N.:-O NH,
X=F,ClI

Equimolar amounts of the fluoronitrobenzene or chloronitrobenzene and the amine
are dissolved in dimethyl sulphoxide or acetonitrile (0.1 M to 1 M solution), and the
mixture is stirred at 100°C overnight. After cooling to RT, the reaction mixture is
diluted with ether and washed with water. The organic phase is dried over MgSO,,
filtered and concentrated. If a precipitate forms in the reaction mixture, the
precipitate 1s filtered off and washed with ether or acetonitrile. If the mother liquor
also contains product, it is worked up as described using ether and water. The crude
products can be purified by silica gel chromatography (dichloromethane/cyclohexane
and dichloromethane/ethanol mixtures).

For the subsequent reduction, the nitro co.mpound 1s dissolved 1in methanol, ethanol
or ethanol/dichloromethane mixtures (0.01 M to 0.5 M solution) admixed with
palladium on carbon (10%) and stirred under an atmospheric hydrogen pressure
overnight. The mixture is then filtered and concentrated. The crude product can be
purified by silica gel chromatography (dichloromethane/ethanol mixtures) or
preparative reversed-phase HPLC (acetonitrile/water mixtures).

chr omat ogr aphy (di chl or onet hane/ et hanol

\/W 108376y, 108 ©90.292 B383.%7 @H,

métfinarog-@N-pipgndemdrsilBartol i et al., J. Og. Chem 1975,
30 M5 (R gyn@g&ngp{gmﬁngzl (MFH, 100); HPLC (nethod 4): rt

9: mz (% = 208 (MH, 100); HPLC



-54 1V-9. 4- 4-am no-2-chloro henvl -2-meth |1-3-no holinone starting from
2- et hyl - 3- nor phol i none (Pfeil, E.; Harder, U ; Angew. Chem 1967, 79,
188): 5 M5 (ESI): mMz (% = 241 (M+H, 100); HPLC (nethod 4): rt = 2.27
mn. IV-10. 4- 4-am no-2-chloro henvl -6-nethvl-3-mar holinone starting
from 6- net hyl - 3- nor phol i none (EP 350 002).,10 M5 (ESI): mz (9% = 241 (MH,
100); HPLC (nethod 4): rt = 2.43 mn. 5‘9 Synt hesi s Exanpl es The Exanpl es
| to 13, 17 to 19 and 36 to 57 bel ow refer to process variant [A]. 5
Exanple 1 Preparation of 5-chloro-N{

[ (5S)-3-(3-fluoro-4-norphol i nophenyl) - 2-oxo-1, 3-

oxazol iidi n-5; 2-t hi ophenec oxam de 10 ) i
R o5 AT ‘%ﬁefef‘v%% A B 30 a0 pawder sTo s 814 dhermisoone
(preparati on coegpolnd Js dﬁkolﬁéthﬁf aemlcadc:d (G11 M/kd.0.CMbIudiBAb and} %t 9@7@) sik0. 45

g, 1.52 mol I th| r iC. acl and
15 1- hydr oxy- e?qu%{aeﬁn{zgo rlloé’zp& z"a"’taee T {Q]%é%] S(gre g QTI"@"C %L‘PGQF%H% ‘J)ar e
di ssol véd i n ar®adiiedia lnfle BMRIMO oSdr gpgriod3s lﬂnﬁl rnmlASIceqlﬁulmlairéﬁm)] 200°C,

N'- (3- di met hghggiimg RH‘YIEc)red thﬂr[y ﬁ,a;ebedao n%tc(iE%t% e%sgdq% @%ﬁ?ﬁ%ﬁ%ﬁyo 39

g (0.53 nm equi va I Soprop
added dropwi $atragtiongwith ethylaggtatesandr 2N aquv@umomméaydmxm Siollé@na'll'htr ongamic

tenperature %ﬁ&ﬂ's ahtd O‘Zergnéﬁne§b}n' sQﬂ’pPﬁ?e' fi %Qreﬂraﬁﬂ@gl%qtral@@drﬂmu&g ﬁ%ﬂﬁ& i s

evaporated to dry nes% Sn er. Teduced pressure residue 1s
chr omat ogr aplfé bsPUEHiEd &Y sifina g¢d chipmatemprivrigiciargmethans/aihane) migiuses) or Thi s

gives Q0412 gréfatadtorolerdcdamaye HPLCt(Bgetdrairdeivatep nngd) of nmel ting point
(mp.) 197C R- (Si 02, toluene/ethyl acetate 1:1) = 0. 29 (starting

material = 0.0); 25 M5 (DCl) 440.2 (M+tH), Cl pattern; 'H NVR (d6- DVBO, 300
MHz) 2. 95 ( mThéHipllow@ing s(artininaterials Pkré prepdied in 2n Snalskgbus manner:

111-1. tert-butyl-1-(4-aminophenvl)-L-prolinate
15 MS (ESI): m/z (%) = 304 (M+H+MeCN, 100), 263 (M+H, 20);
HPLC (method 4): it = 2.79 min.

H1-2. 1-(4-aminophenvl)-3-piperidinecarboxamide
MS (ESI): m/z (%) = 220 (M+H, 100);

20 HPLC (method 4): rt = 0.59 min.

111-3. 1-(4-aminophenv])-4-piperidincarboxamide
MS (ESI): m/z (%) = 220 (M+H, 100);
HPLC (method 4): rt = 0.57 min.

25
111-4. 1-(4-aminopheny])-4-piperidinone
MS (ESD): m/z (%) = 191 (M+H, 100};
HPLC (method 4): rt = 0.64 min.

30 I11-5. 1-(4-aminophenyl)-L-prolinamide
MS (ESD): m/z (%) = 206 (M+H, 100);
HPLC (method 4): 1t =0.72 min.

111-6. [1-(4-aminophenyl)-3-piperidinylimethanol
35 MS (ESI): m/z (%) = 207 (M+H, 100);
HPLC (method 4): rt = 0.60 min.




1H, 4.12 (t, 1H, 4.75-4.85 (m 1H), 7.05 (t, 1H), 7.15-7.2 (m 3H), 7.45
(dd, 1H, 7.68 (d, 1H), 8.95 (t, 1H). -56 Exanple 2 5-Chloro-N-{
[ (5S)-3-(4-norpholinophenyl)-2-o0xo-1, 3-oxazol i di n-5-yl ) net hyl }-2-
t hi ophenecar boxanmi de HN 5 is obtained anal ogously from benzyl
4- nor phol i nophenyl car bamate via the (5S)-5-
(am nonet hyl ) - 3- (3-f 1l uor o- 4- nor phol i nophéllmyl) 1, 3-oxazol i d| n- 2- one
intermediate (see Exanple 1). Mp.: 198C, 10 IC50 value = 43 nM Rf (Si Q2
tol uene/ ethyl acetate 1. 1) = 0.24. Exanple 3 15
5-Chloro-N- ({(5S)-3-[3-fluoro-4-(1, 4-thi azi nan-4-yl ) phenyl ]-2-o0xo-1, 3-oxazo
li- din-5-yl}nmeth I) 2-thi ophenecar boxam de O is obtained anal ogously from
(5S) - 5- (am ndpef. L . methan
yl ) phenyl]-1 .2 4_ ratlon see M R Barbachyn et al., J.
Med. Chem fg% gxg%ﬂ%%% Z%ﬂﬁ\d H Yield: 82% Rf (S102,
t ol uene/ et hyl ée%ﬁ'&?‘boq“fl)ﬂ §%4?‘“(start| ng material = 0.0). 25 -57 Exanple
4 5-Brogo-N-({ (59)- 3 [ 3-fluoro-4-(1, 4-thiazi nan- 4- yI)phenyII-2 oxo-1, 3-
oxazol i di n-5-y] } h ecal bo>§ja eb ? i s obtained anal ogousl y
from 5- brormtl 8. ethyl : ophig -Z-piperidinecarboxylate

MS (ESI): m/z (%)—249 (M+H, 35), 175 (100);

HPLC (method 4): 1t = 2.43 min.

10 I11-9. [1-(4-aminophenvl)-2-pyrrolidinyljmethanol
MS (ESI): m/z (%) = 193 (M+H, 45);
HPLC (method 4): rt = 0.79 min.

I11-10. 4-(2-methvlhexahvdro-SH-pyrrolo[3.4-dlisoxazol-5-v)phenviamine
15 starting from 2-methylhexahydro-2H-pyrrolo[3,4-d]isoxazole (Ziegler, Carl B., et al ;
J. Heterocycl, Chem.; 25; 2; 1988; 719-723)
MS (ESI): m/z (%) = 220 (M+H, 50), 171 (100);
HPLC (method 4): rt = 0.54 min.

20 I11-11. 4-(1-pvrrolidinv])-3-(trifluoromethvlianiline
MS (ESI): m/z (%) = 231 (M+H, 100};
HPLC (method 7): rt = 3.40 min.

111-12. 3-chloro-4-(1-pvrrolidinvhaniline
25 MS (ESD): m/z (%) = 197 (M+H, 100);
HPLC (method 4): rt = 0.78 min.

I11.-13. 5-amino-2-(4-morpholinvl)benzamide
MS (ESD: m/z (%) = 222 (M+H, 100);
30 HPLC (method 4): 1t = 0.77 min.

111-14. 3-methoxv-4-(4-morpholinvlaniline
MS (ESI): m/z (%) = 209 (M+H, 100);
HPLC (method 4): rt = 0.67 min.

35
I11-15. 1-[S-amino-2-(4-morphelinvD)phenyl]ethanone




Mp.: 200C. 10 Exanple 5

N-({(5S)-3-[3-Fluoro-4-(1, 4-thiazi nan-4-yl)phenylj-2-oxo-1, 3-oxazol i di n-5-
yl }met hyl ) - 5- net hyl - 2-t hi ophenecar boxam de 15 i s obtai ned anal ogously from
5- et hyl t hi ophene- 2-carboxylic acid. Mp.: 157C. -58 Exanple 6
5-Chloro-N-{ [

(5S) - 3- (6- et hyl t hi eno[ 2, 3- b] pyri di n- 2- y$3 = 2- oxo- 1, 3- oxazol i di n- 5-

yl ] met hyl } - 2-t hi ophenecarboxam de 5 Cl is obtained anal ogously from
(5S)-5-(am nomet hyl ) - 3- (6- et hyl t hi eno[ 2, 3-b] pyri di n-

2-yl)-1, 3-0x tdin- 2-gne {Qr I on-see EP-A-785 200). Mp.: 247C. 10
Exanple 7 5- %@%ﬁl@%(%?Sé)iﬁﬁ%&ﬁedtoﬁy | -2-0x0-2,3-d i hg/d P

r o- 1, 3- benz oHRL&Z(@hetbod/4)) s12= @& min.

1, 3-oxazol i di n-5-yl ] et hyl } - 2-t hi ophenecar boxam de 15 cl is obtained

anal ogously from 6-[(5S)-5-(am nonet hyl é 2-0x0-1, 3-oxazol i di n-3-yl ] -3-

net hyl - 1, 3- bbepexali method2fozHprepasingpdsphstifviedn andiaeshyareasting s bfiuoge4- -
217C. 28 - 59,hxWaN,End with amides, followed by reduction _
5-Chloro-N-[((5S)-3-{3-fluoro-4-[4-(4-pyrigdinyl)piperazi no] ghenyl }-2-o0xo0-1,"

3- oxazolidin-5-yl)nethyl]-2-thi ophenggar bgxam de 5 a- _..
¥ ) y ] R P % \Nko R \NAO
R R PN R R’ R R’
+ E 0 — Bt e
oMo oMo NH,

The amide is dissolved in DMF and admixed with 1.5 equivalents of potassium tert-
butoxide. The mixture is stirred at RT for 1 h, and 1.2 equivalents of the !-fluoro-4-
10 nitrobenzene are then added a little at a time. The reaction mixture is stirred at RT
overnight;- diluted with ether or ethyl acetate and washed with sat. aqu. sodium
bicarbonate solution. The organic phase is dried over magnesium sulphate, filtered
and concentrated. The crude product can be purified by silica gel chromatography
(dichloromethane/ethanol mixtures).
15
For the subsequent reduction, the nitro compound is dissolved in ethanol (0.01 M 1o
0.5 M solution), admixed with palladium on carbon (10%) and stirred under
atmospheric hydrogen pressure ovemnight. The mixture is then filtered and
__concentrated. The_crude product can be purified by silica gel chromatography
20 (dichloromethane/ethanol  mixtures) or preparative rteversed-phase HPLC

(acetonitrile/water mixtures).

Alternatively, the reducing agent used can also be iron powder. To this end, the nitro
compound is dissolved in acetic acid (0.1 M to 0.5 M solution) and, at 90°C, six

25 equivalents of iron powder and water (0.3 to 0.5 times the volume of the acetic acid)
are added a little at a time over a period of 10-15 min. After a further 30 min at 90°C,
the mixture is filtered and the filtrate is concentrated. The residue is worked up by
extraction with ethyl acetate and 2N aqueous sodium hydroxide solution. The organic
phase is dried over magnesium sulphate, filtered and concentrated. The crude product

30 can be purified by silica gel chromatography (dichloromethane/ethanol mixtures) or
preparative reversed-phase HPLC (acetonitrile/water mixtures).



Cl 0O is obtained anal ogously from
(5S)-5-(am nonet hyl )-3-{3-fluoro-4-[4-(4-
pyri di nyl ) pi perazi no] phenyl }-1, 3-oxazol i di n-2-one (preparation anal ogously
to J. A Tucker et al., J. Med. Chem 1998, 41, 3727). 10 Ms (ESI) 516
(MtH), d pattern. Exanple 9 5
5-Ch|oro-N—({(58)-3-[3-fIuoro-4-(4-nethylSfperazino)phenyl)-2-oxo-|,3-oxazo
li- 15 di n-5-yl)nmethyl)-2-thi ophenecarboxam de CI 0 is obtained
anal ogously from (5S)-5-(am nonmet hyl )-3-[3-fl uoro-4-(4-
geaqh%/l pi par ?flrmqbnbhemgl starding maretial v &tk Brepadan ar GnalHfbubraipte 10

or o-
(5S)-3-[3-fluoro-4-(4-tert-butoxycarbonyl pi perazi n-1-yl)phenyl]-2-
oxo-1, 3- oxach tli h-{S-amihoe-hyilluoPerm&ihohphapdh2ipexelidieorie CI O i s obtai ned
anal ogously f (a 3-[3-fluoro-4-(4-tert-butoxy-
carbonylpipe %téﬁ 59 6%%‘2h$?q?kg¥gégzolldln 2-one (preparation see
VI)AV93523384ﬂﬂWh00ﬂhhé$)ai#ééﬁvnbeen cited). 10 Mp.:184C, Rf (S
tol uene/ ethyl acetate 1:1) = 0.42. Exanple 11 15
5- Chl or o- N- ( 58) 3- [3 tluoro 4 (plpera2|n 1- I)phen | ]-2-o0xo0-1, 3- oxazol i di
n-5- yl ] nmet hyMy2.2444 HbOKR xl il- ineng by reactlng

Exanpl e 12 wipd (Egj)f,lnyjlo(rqg)acggl g;Mapﬂ ql()@)n met hyI ene chI 0| de.
HPLC (method 4): rt = 2.54 min.

10
1V-3. 4-(4-amino-2-chlorophenyl)-3-morpholinone
MS (ESD: m/z (%) = 227 (M+H, 100),
HPLC (method 4): rt = 1.96 min.

15 1V-4. 4-(4-amino-2-methvlphenyl)-3-morpholinone
MS (ESI): m/z (%) = 207 (M+H, 100);
HPLC (method 4): rt = 0.71 min.

IV-5. 5-amino-2-(3-0x0-4-morpholinvhbenzonitrile
20 MS (ESI): m/z (%) = 218 (M+H, 100);
HPLC (method 4): rt = 1.85 min.

IV-6. 1-(4-amino-2-chlorophenyl}-2-pyrrolidinone
MS (ESI). m/z (%) = 211 (M+H, 100);
25 HPLC (method 4): rt = 2.27 min.

IV-7. 4-(4-amino-2.6-dimethvlphenyl)-3-morpholinone

starting from 2-fluoro-1,3-dimethyl-5-nitrobenzene (Bartoli et al., J. Org. Chem.
1975, 40, 872):

30 MS (ESI): mv/z (%) = 221 (M+H, 100);
HPLC (method 4): rt = (.77 min.

IV-8. 4-(2.4-diaminophenvl)-3-morpholinone

starting from 1-fluoro-2,4-dinitrobenzene:
35 MS (ESI): m/z (%) = 208 (M+H, 100);
HPLC (method 4): rt = 0.60 min.



20 1C50 value = 140 nM -61 "H-NWR [d6-DVSQ : 3.01-3.25 (m 8H), 3.5-3.65
(m 2H), 3.7-3.9 (m 1H), 4.05-4.2 (m 1H), 4.75-4.9 (m 1H), 7.05-7.25
(m 3H, 7.5 (dd, 1H), 7.7 (d, 1H), 8.4 (broad s, 1H), 9.0 (t, 1H). 5
Exanpl e 12

5-Chloro-N-[ ((5S)-3-(2,4 -bipyridinyl - %4) 2- 0x0-1, 3-oxazofi di n-5-yl ) nmet hy
I']-2- thiophenecarboxanm de A 10 15 20 0~ "i's obtai ned anal ogously from
(5S) - 5-am nonet hyl -3-(2,4 -bi pyridinyl-5-yl)-2-o0xo- 1, 3-oxazofidi n-2-one
(preparation see EP-A-789 026). Rf (SI02, ethyl acetate/ethanol 1:2) = 0.6;
M5 (ESI) 515(I\/H—|) G pattern. Exarrplel 5-Chloro-N-1
[ (5S)-2- oxo- 4 , ] nmet hy11- 2-

t hi ophenecar 38 e 5 6 \2 22 Ferr oxymet hyl ) - 3- (4- pi
pendi nophenyIQmﬂn@fxﬁﬁﬁZ@rhdth&lﬁ-ﬁxﬂq:rmlmérw @al, a; HlardeeeU DRn2z@8CheN. aP6Er
mesyl ati on, [fgai:%éﬁon W th potassi um phthalimde, hydrazinolysis and
reaction V\,i th-5 t or ot hi ophene- 2-carboxylic acid. Rf (Si Q2, ethyl

acet at e5t ol uevig (ESI)) méz (%o )34 241 MwHp 1005C. Exanpl e 17 5- Chi

N- 5S l'i di nyl) ph 11-1, 3- l'idin-5- 10
et hyl) 2 e gt g i aar G o & YL Pt Sroxazotidin

1V-10. 4-(4-amino-2-chlorophenvl)-6-methyl-3-morpholinone
starting from 6-methyl-3-morpholinone (EP 350 002):

10 MS (ESD): m/z (%) = 241 (M+H, 100);
HPLC (method 4): 1 = 2.43 min.




"0 Anal ogously to the known synthesis schene (see S.J. Brickner et al., J.
Med. Chem 1996, 39, 673), 1-(4-am nophenyl)pyrrolidin-2-one (preparation
see Reppe et al., 15 Justus Liebigs Ann. Chem; 596; 1955; 209) gives,
after reaction with benzyl oxycarbonyl chloride, followed by reaction with
R--gl ycidyl butyrate, nesylation, reacti QB wi t h pot assi um pht hal i m de,
hydrazi nolysis in nmethanol and reaction™Wwith

5-chl or ot hi ophene- 2-carboxylic acid, finally 5-chloro-N({ (5S)-2-o0xo-
3-[4-(2-oxo0-1-pyrrolidinyl)phenyl]-1, 3-oxazolidin-5-yl }meth yl)-2-thio 20
phenecar boxalg;rdﬁ;esigh@gﬁn!gag oro-N-({(5S)-2-o0x0-3-[4-(2-0xo0-|-pyrrolidinyl)-
phenyl ]-1, 3-oxazol i di n- 5-yI } met hyl ) - 2-t hi ophenecar boxani de obtained in this
manner has an |1 C50 value of 4 nM (test nethod for the 1C50 val ue accordi ng
to Exanpl e Aht ExafhpitedabilBed? ebitvayd IaetGroelovatdfemnogiodebevariahi pAL i on of
factor Xa"). Mup.: 229C 25 Rf value (S @2, toluene/ethyl acetate 1:1) =
0.05 (starting material: = 0.0); Ms (ESI): 442.0 (21% M+tNa, C pattern),
420.0 (32% MEnamplklpattern), 302.3 (12%, 215(52%, 145 (100%; H-NIVR
(d6-DVSO, 300 MHz): 2.05 (m2H), 2.45 (m2H), 3.6 (t,2H), 3.77-3.8

(m3H), 4.15(t,1H), 4.75-4.85 (m| d,IH), 7.5 (d,2H, 7.65 (d, 2H),
7.69 30 (d, Prpparation (af, 15-|)chlor®®1 %@S)ﬂh(ﬁ poxoad- l'BQ"@bQI(iDOPhWI)s%rﬂWT &rs of

Exanple 17 d LsalIps@nMy Atk ,{e@ﬁ,%g e Precursors are as fol | ows:
At -20C, 4 g%?gizdlw ;H( I!Mf lbﬁrenop enyltagrgyrrol idin-2-one and 3.6 mM 5
(28.4 mmol ) of Nl\l-dlrrethylanlllne in 107 of tetrahydrofuran are adm xed

slowy with 4.27 g (25.03 mmol) off. benzyl hI oroformate. The m xture is

stirred at -20C for 30 m ngteg an en a d to warmto room

tenmperature. 0.5 1 of ethyd aceg rRddejd, and the_organi c phase is
C

washed with 0.5 1 of saturaked/Na utiea-~Jhe org ffi ¢ phase is
separated off and dried wwth MgSO4, and the sol evaporated 10 under
reduced pressure. The residue is triturated wi ether and filtered
off wth suction. This gives 5.2 g (73.8% of th@ory)~of benzyl 4-(2-oxo-1-
pyrrolidinyl)phenyl carbamate as |ight-beige cryspals of nelting point 174C.
At -10CYand under argon, 1.47 g (16.66 mmol) of isoanyl alcohol in 200 m
of B )

(5S)-5-(Aﬁ1inomethyl)-B-(3-ﬂuoro-4-m0rpholinophenyl }-1,3-oxazolidin-2-one
(preparation see S. J. Brickner et al.,, J. Med. Chem. 1996, 39, 673) (0.45 g,
1.52 mmol), 5-chlorothiophene-2-carboxylic acid (0.25 g, 1.52 mmol) and
15 1-hydroxy-1H-benzotriazole hydrate (HOBT) (0.3 g, 1.3 equivalents) are dissolved in
9.9 ml of DMF. 0.31 g (1.98 mmol, 1.3 equivalents) of N*-(3-dimethylaminopropyl)-
N-ethylcarbodiimide (EDCI) are added, and 0.39g (0.53ml, 3.05mmol,
2 equivalents) of diisopropylethylamine (DIEA) are added dropwise at room
“temperature. The mixture is stirred at room temperature overnight. 2 g of silica gel
20 are added, and the mixture is evaporated to dryness under reduced pressure. The
residue is chromatographed on silica gel using a toluene/ethyl acetate gradient. This
gives 0.412 g (61.5% of theory) of the target compound of melting point (m.p.)
197°C.
Rt (Si0;, toluene/ethyl acetate 1:1) = 0.29 (starting material = 0.0);
25 MS (DCI) 440.2 (M+H), C] pattern;
"H-NMR (ds-DMSO, 300 MHz) 2.95 (m; 4H), 3.6 (1, 2H), 3.72 (m, 4H), 3.8 (dd,
1H), 4.12 (1, 1H), 4.75-4.85 (m, 1H), 7.05 (t, 1H), 7.15-7.2 (m, 3H), 7.45 (dd, 1H),
7.68 (d, 1H), 8.95 (1, 1H).



"15 tetrahydrofuran are adm xed dropwise with 7.27 ml of a 2.5 Msolution of
n-butyllithium (BuLi) in hexane, a further 8 ml of Bull solution being
required for the added indicator N-benzylidenebenzyl am ne to change
colour. The mxture is stirred at -10C for 10 mnutes and cooled to -78C,
and a solution of 4.7 g (15.14 nmol) of _penzyl

4- (2-oxo-1-pyrrolidinyl)phenyl car bamate'i5 "added slowly. 20 Another 4 nml of
n-BuLi solution are then added until the col our of the indicator changes
to pink. The mxture is stirred at -78C for 10 mnutes, 2.62 g (18.17 muol)
of R glycidylExauipéate are added and the mixture is stirred at -78C for
another 30 mnutes. 25 Overnight, the mxture is allowed to warmto room
tenperature, 200 mM of water are added and the THE fraction is evaporated
under r educed-Qhkse-N-¢(5T® (Aai0ephslindehfl2-xo-E3loxagslidinyd- Pmethy)-2-
acetate and i{'}'?’ Pl ani c%&haae is dried wwth MgpSO4 and evaporated under
reduced presiiippherstarboxamide i< titurated with 500 M of diethyl et her
and the precipitated crystals are filteredqoff with suction under reduced
30 pressure. This gives 3.}6—9\(90 t he é of

(5R) - 5- (hydroxynet hyl ) - 3- |- ( 2-n\pxq Q-

di nyl ) phenyl ] -1, 3- oxazol i d\n- 2/ one el 1Y oint 148&! with an Rf val ue
(Si02, toluene/ethyl acetate 1:1) of 0.04 (stayting-wdterial = 0.3). 35 64
At 0C, 3.6 g (13.03 mmol) of (5R)-5-(hydroxy -(2-o0xo0-1-
pyrrolidinyl)phenyl]-1.3-oxazolidin-2-one and 2. .67 mmol ) of
triethylamne are initially charged with stirri in 160 m of

di chl or gnet hane. 1.79 g (15.64 nmol) of neth anéSul phony] chloride are
added with stjrgi o ] { S_.Ski My s and
fhen at room't SpplPd fiRebddy Sk Ui 3 mbiphbffechboyitubimadivid i RS 2TE,
and t he aqueamingmgtylk3-(3-8esrorsasospholinpphenybt hiHoaaolidin-gong e Intgrmeedigabi ned
organic extr@&ggx@ﬁﬁ,@”‘ ed with MpSO4 and concentrated. The residue (1.67
g) is then dissolved in 70 nl of acetonitrile, adm xed 10 with 2.62 g
(14.16 mol ) MP-g88Hssi um phthal i mide and stirred in a closed vessel at
180C i npa m eCQWaKe H¥BAM:or 45 mnutes. The mxture is filtered off from

i nsol ubl e resj s, the filtrate i5,evgporated under reduced pressure and
the residue ?1%6@)‘0"?"8’?@1)?‘{?&366"ﬁ)ﬁéa_:ﬁ‘gnol and admi xed with

Example 3

15 S-Ch]oro-N-({ (585)-3-[3-fluoroe-4-(1,4-thiazinan-4-yl)phenyl}-2-o0x0-1,3-oxazoli-
din-5-yl}methyl)-2-thiophenecarboxamide

0
\_/O\/S o

HN \

™

O

is obtained analogously from.(5S)-5-(aminomethyl}-3-[3-fluoro-4-(1,4-thiazinan-4-
20 yl)phenyl]-1,3-oxazolidin-2-one (preparation see M. R. Barbachyn et al., J. Med.

Chem. 1996, 39, 680).

M.p.: 193°C;

Yield: 82%; _

Ry (8104, toluene/ethyl acetate 1:1) = 0.47 (starting material = 0.0).
25



15 0.47 g (9.37 mmol) of hydrazine hydrate. The m xture is boiled for 2
hours, cooled, adm xed with saturated sodi um bi carbonate sol uti on and
extracted six tines with a total of 21 'of methylene chloride. The

combi ned organic extracts of the crude (5S)-5- (aninonethyl)-B- [ 4- (2- oxo-
| -pyrrol i din yl)phen yl ]- 1,3 -oxazolj, din -2 -one are dried wth
MySO4 and concentrated under reduced pr € Jt e. 20 The end product,

5-chl oro-N- ({(5S)-2-0x0-3-[4-(2-0x0-|-pyrrolidinyl)phenyl]-1, 3-

oxazol i di n-5-y] } nmet hyl ) - 2-t hi ophenecar boxam de, is prepared by dissolving
0.32 g (1. 16gmamble 0f the

(5S)-5-(am nonet hyT ) - 3-[4-(2-o0oxo0-1-pyrrolidinyl)phenyl]-1, 3-

oxazol i di n-2-one prepared above, 5-chlorothi ophene-2-carboxylic acid (0.19
g; 25 1.16 mﬁlB}oﬁth\I-I’((BSﬂBQXW%M@tﬁhﬁﬁﬁhﬂ-ﬁ)ﬂ:@ﬁ&ﬁ-%é@ﬂ} (0.23 g,
1.51 mml) in b E»ﬁi gtﬁ % & %

N - (3-di rret hy?wlﬁ%'ﬂrsoﬁ methyD-&ithiapheperag ?’fﬂ"ﬂi‘ge(EDCI) are added, and 0.3 g
(0.4 m;52.32 nmol, 2 equivalents) of diisopropylethylam ne (DIEA) are
added dropmﬁse at roon1tenperature The mixture is stirred at room
tenperature overnight. 30 The m xture\ys evaporated to dryness under
reduced pressure and t hg ' golved in 3 m of DMSO and
chromat ogr aphed onSan RANH cetonitrle/\ ter/0.5@6TFA

gradi ent . Fron1the'hggd6pria acti rile fractionis
evaporated and the precipitated conpound i off with suction. This
35 gives 0.19 g (39%of theory) of the targ d. -65 The foll ow ng
conpounds were prepared in an anal ogous le 18 5

5-Chl oro-N- ({(5S)-2-0x0-3-[4-(1-pyrrolidinyl) heny ]-1, 3- oxazol i di n- 5-

yl }met hyl ) - 2-t hi ophenecar boxam de Anal ogousl yy to Exanple 17,
4-pyrrolidin-l-yl-aniline (Reppe et al., Justus Liebigs Ann Chem ; 596;
1955; 151) giivebtairigd an%iﬁgw r@nc‘}abwmopl{e(nsgycazbwbcamm (1- 10
pyrrolidinyl )y quxkﬁcl -oxazol i di n-5-yl }nethyl)-2-thi ophenecar boxam de.

| C50=40 nM mp. 216C Rf value (SI02, toluenelethyl acetate 1:1) = 0.31
[starting naterlal = 0.0].

10 Example 5

N-({(55)-3-[3-Fluoro-4-(1,4-thiazinan-4-yl)phenyl]-2-0x0-1,3-0xazolidin-5-
ylimethyl)-S-methyl-2-thiophenecarboxamide

F Q
/\ S
S N\j\ CH,
N L)

is obtained analogously from 5-methylthiophene-2-carboxylic acid.
M.p.: 167°C.

15



~15 Exanple 19

5-Chl oro-N-({(5S)-2-0x0-3-[4-(di et hyl am no) phenyl ] -1, 3-oxazol i di n- 5-

yl } met hyl ) - 2-t hi ophenecar boxam de 20 Anal ogously,

N, N- di et hyl phenyl -1. 4-di am ne (US-A-2 811 555; 1955) gives the conpound
5-chloro-N- (] (5S)-2-0x0-3-[4-(diethylam no)phenyl]- 1,3-oxazolidin-5-

yl } met hyl ) - 2-t hi ophenecar boxam de. | c50=2%0 nM m p.: 181 C 25 Rf val ue

(Si @2, toluene/ethyl acetate 1:1) = 0.25 [starting material: = 0.0].

Exanpl e 36 .

5- Chl or o- N- (2R3 [ 2- et hyl - 4- (4- mor phol i nyl) phenyl ] - 2- oxo- 1, 3- oxazol i di n
-5- 30 vyl }rre - -t hi ophenecar boxam de starting from

2-met hyl - 4- (4-norpholinyl)ani line (J.E Luvalle et al. J. Am Chem Soc.
1948, 70, 22 . Prlalz _HPLC
(method 1): g?@?'%\(ﬁ N ) 3gg?d@tm"ﬁ’g%(ﬂ]%%mzégggﬁﬂe B oo {
[ (5S) - 3- ( 3- chllmethdd}- ﬁﬁhmblenw@ﬁ e¥amide. oxo- 1, 3- oxazol i d i n-5-
yl ] met hyl } - 2-t hi ophenecar boxanide 5 starting from
3-chl or o- 4- (4-rmorpholinyl)aniling (H R Snyder et al. J.Pharm Sci .
1977, 66, 1204): MS (ESI): 456 ([ MrH +, 100), Cl12 pattern; HPLC
(rrethod 2): rt (99 = . : 33 nM 10 Exanple 38

5-Chl oro-N- ({(59)- 3- 4- ( i nyll sul phonyl ) phenyl]-2-o0xo0-1, 3-oxazolidin
- 5-yl) nethyl)-2- ' 15 starting from
4- (4- nor phol i nyl sul phonyl )ani | i ne (Ad et al. J. Am Chenz. Soc. 1939,
61, - 2342): o] NH

N

——

Cl
is obtained analogously from (55)-5-(aminomethyl)-3-(6-methylthieno[2,3-b]pyridin-
2-yl)-1,3-oxazolidin-2-one (preparation-see EP-A-785 200).

M.p.: 247°C.

10
Example 7
5-Chloro-N-{[(55)-3-(3-methyl-2-0x0-2,3-dihydro-1,3-benzothiazol-6-yl)-2-oxo-
1,3-oxazolidin-5-ylJmethyl}-2-thiophenecarboxamide

15

s
hala

N

——

Ci
is obtained analogously from 6-[(5S)-5-(aminomethyl)-2-oxo-1,3-oxazolidin-3-yl}-3-
methyl-1,3-benzothiazol-2(3H}-one (preparation see EP-A-738 726).
M.p.: 217°C.
20



M8 (ESI): mz (%9 = 486 ([M+H] +, 100), O pattern; HPLC (nethod 3): rt (%
=.4.07 (100). 1Co4: 2 pM 20 Exanple 39 5-Chloro-N({
(55)-3-[4-(1-azetidinyl sul phonyl) phenyl ] -2-oxo-1, 3-oxazol i din-5- -y

et hhyl ) - 2t hi opbenecar boxan' de - 25 starting from

4-(1-azetidinyl sul phonyl)aniline: M5 (DCI NHS): mz (% = 473 ([ MENH4] +,
100), d pattern; HPLC (nmethod 3): rt (8 4.10 (100). 1C5D: 0.84 pM 30
Exanpl e 40

5-Chloro-N-[((5S)-3-{4-[ (di met hyl am no) sul phonyl ] phenyl } - 2- oxo- 1, 3-

oxazol i di n- SMW ] - 2-t hi ophenecar boxam de starting from

4-am no- N, N- | benzenesul phonam' de (I.K Khanna et at. 35 J.Med. Chem
1997, 40, 1619) M5 (ESI): mz (9% 444 ([ M+H +, 100), d pattern; -67 HPLC

(method 3): k b5 fﬁﬁ& A9H-1-8%0-1

acyl ation of 5 %@#%ﬁé@ :H@ﬁ). Oh Q"B’gﬁdﬂi\f' Bﬁhoﬁﬁk 9“ Sho e

1'i di nyl )phen?ﬁ?zoild@'éﬂdmthml]ﬁ WWQWOEWnyI chlorides. NH2 + Cl

Under ak=gon and at roomtenperature, an about 0.1 nolar solution of 5 10
(am nonet hyl ) - 3-[ 4- (2-oxo-| -pyrrolidinyl)phenyl]-1, 3-oxazol i di n-2-one (from
Exanpl e 45) (1.0 .)pnd absol ute pyridine (about 6 eq.) in absolute

di chl oronet hane i s|l added dropwi se to the appropriate acid chloride (2.5
eq.). The mxture sUNrT €Y at Foom tenperature for about 4 h, and about
5.5 eq of PS- trisam ne (]\,:r\ég( aut | Technol ogi es) are then added. The
suspension is stirred gen 2 h, qdiluted with dichl oronet hane/ DMF
(3:1) and then filtered (the rep shed wi th di chl oronet hane/ DMF) and
the filtrate is concentrated. | %te t he product that is obtained

is obtained analogously from  (5S)-5-(aminomethyl)-3-{3-fluoro-4-[4-(4-
pyﬁdiny]j@iperazino]phenyl}-l,3-oxazb]idin—2—one (preparation analogously to J. A,
Tucker et al., J. Med. Chem. 1998, 41, 3727).

10 MS (ESI) 516 (M+H),Cl pattern.

Example 9

5-Chloro-N-({{5S)-3-[3-fluoro-4-(4-methylpiperazino)phenyl]-2-oxo-1,3-0xazoli-
15 din-5-yl}methyl)-2-thiophenecarboxamide

\O .

is obtained analogously from (55)-5-(aminomethyl)-3-[3-fluoro-4-(4-
methylpiperazino)phenyl]-1,3-oxazolidin-2-one.
20



~The follow ng conpounds were prepared in an anal ogous manner: 20 Exanple
41

N ({2- oxo-3-[4-(2-o0xo-I|-pyrrolidinyl)phenyl]-1, 3-oxazol i di n-5-yl } met hyl ) - 2-
t hi ophene- car boxam de 25 LC-Ms (nethod 6): mz (% = 386 (M+H, 100);

LCGMs: rt (%9 = 3.04 (100). 1C50: 1.3 .M-68 Ceneral nethod for preparing
acyl derivatives starting from5-(am nonethyl) - 3-

[ 4- (2-oxo-1-pyrrolidinyl)phenyl)-1, 3-oxazolidi n-2-one and carboxylic acids
O NH2 + HOR YR O 5 The appropriate carboxylic acid (about 2 eq.) and a

m xture of apgeiiierp di chl oronmet hane/ DM (about 9:1) are added to 2.9 eq.
of resin-bonded carpodiimde (PS-carbodiimde, Argonaut Technol ogies). The
m xture is shaken gently at room tenperature for about 15 mn,

5- (ani nonet hglOmigrd- K= @S?@[‘I&_Lﬂlﬁm%t&td-Eﬂrﬂﬁhiﬁ?@é’ﬁﬂohylpipéaﬁ%?ﬂ??%mﬂﬁEZ-O”e
(from Exanpl e 4?) ;1. $qeg i{s th«?n added and the mXture is shaken
overni ght, af¥&l-iazaliding-yhmethyl)-2-thiophenecarbmxamidey washed wit h

di chl orpnet hane), and the filtrate is concentrated. |f appropriate, the

resulting product i;s pugified by preparative RP-HPLC. The foll ow ng
conpounds were pr ﬂfed n an anal ogous manner: 15 Exanple 42

5- Met hyl - N- ({2- ox 2 -pyrg ol i di nyl ) phenyl ] -1, 3- oxazol i di n- 5-
vl } met hyl ) - 2-t hi ophenecar b@ e 20 LCMs: mz (%9 = 400 (MtH, 100);

LC-M5 (n-iethod 6): rt (% <. 3 ). 1C50: 0.16 M Exanple 43
O
NJ(O
N
g Cl
O

is obtained analogously from (5S)-5-(aminomethyl)-3-[3-fluoro-4-(4-tert-butoxy-
carbonylpiperazin-1-yl)phenyl]-1,3-oxazolidin-2-one (preparation see
WO-A—93/_23384, which has already been cited).

10 M.p.: 184°C;
Ry (8104, toluene/ethyl acetate 1:1) = 0.42.

Example 11

15 5-Chloro-N-({(55)-3-[3-fluoro-4-(piperazin-1-yl)phenyl]-2-ox0-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide

is obtained by reacting Example 12 with trifluoroacetic acid in methylene chloride.
20 1Csq value = 140 nM;



- 25 5-Bronp- N Q- 0x0- 3-[4-(2-0x0-1 -pyrro)idinyl)phenyl]-1, 3-oxazolidin-5-
yl } met hyl ) - 2-t hi ophenecarboxamde LCGMs: mz (%9 = 466 (MtH, 100); LC Ms
(method 5): rt (% = 3.48 (78). -69 I1C50: 0.014 juM Exanple 44 5

5-Chl oro- N- (1(SS) - 2- oxo- 3-[ 4- ( 3- ox0- 4- nor phol i nyl ) phenyl ] - 1, 3- oxazol i di n- S-
yl }met hyl ) - 2-t hi ophenecar boxam de 10 a)

2- ((2R) - 2- Hydr oxy- 3-{[ 4- ( 3- ox0- 4- nor phoTFJnS/I ) phenyl ] am no} propyl ) - 1Hi so-
15 indol e-1, 3(2H) -di one: A suspension of 2-[(2S)-2-0x]

ranyl nethyl]-1Hisoindole- 1,3 (2H)-dione (A QGutcait et at. Tetrahedron

Asym 1996, VH-MJ'@@-W%]:@’.O 12729 (18H), 32419 64-(frdd 2H IrnR veriey, | DH), 4.05-4.2
3-nor pholinone (5.37 g, 27.9 mm(ﬁ I&’B et hanol/g@?g(,}s'% #éo mn(é i
refl uxed for (mzbHRA 1940 K@, BHo Q-1 20 dmypERof-3 &d, TED1 57 - B mﬁa&i n
formation of 1gyp@a pHj.ate). The precipitate (desired product) is filtered
of f, washed three times with diethyl ether and dried. The conbi ned not her
| i quors are concentrated under reduced pressure and, after addition of a
second porti grapipleld (2S)-2-oxiranyl nethyl]-1Hisoindole 5 1,3(2H)-di one
(2.84 g, 14.0 mmol), suspended in ethanol/water (9:1, 70 m) and refluxed
for 13 h (the precipitate dissolves, after sone tine again formation of a
preci pi t at e) 5-Jhlor@NsI(35)3a2st (psridingy1-5-dpdaxp-1,Fokazolidine 8- yHimethy2hed
three tines \é&gt hh di et,hyl e&her and dried. Total yield: 10.14 g, 92% of
theory. M ( P?.eﬂﬁcﬁr‘t‘%ﬁ“‘é ©%18 ([M+Na] +, 84), 396 ([MrH +, 93): 10 HPLC
(method 3): rt (% = 3.34 (100). b)
2- ({(5S)-2- Ox0- 3-[ 4:43- 0x0- 4- nor phol i nyl ) phenyl ] -1, 3-oxazol i di n-5-yl } ne-
t hyl ) - 1Hi soi ndol , 3(12H) - di one: 15 Under argon and at room tenperature,
NN - car bonyl diim (2.94 g, 18.1 mmol) and di net hyl am nopyridine (a
catal ytic anount) a a sugpension of the amno alcohol (3.58 g,
9.05 mml) in tetrahydrofN QOJ(). The reaction

N

O
g~ ~Ci
10 o
is obtained analogously from (5S)-5-aminomethyl-3-(2,4‘-bipyridinyl-5-yl)-2-0x0-
1,3-oxazolidin-2-one (preparation see EP-A-789 026).
R (Si0,, ethyl acetate/ethanol 1:2) = 0.6;
MS (ESI) 515 (M+H), Cl pattern.
15
Example 13
5-Chloro-N-{[(5S)-2-0x0-3-(4-piperidinophenyl)-1,3-oxazolidin-5-yljmethyl}-2-
thiophenecarboxamide
20

o raYs i

S



"suspension is stirred at 60C for 12 h (the precipitate dissolves, after
sone tinme again formation of a precipitate), adm xed with a second portion
of NN 20 carbonyldiimdazole (2.94 g, 18.1 mvl) and stirred at 60C for
another 12 h. The precipitate (desired product) is filtered off, washed
with tetrahydrofuran and dried. The filtrate is concentrated under reduced
pressure and further product is purifiedéby flash chronmatography

(di chl or onet hane/ net hanol m xtures). Total yield: 3.32 g, 87% of theory.
25 M5 (ESI): mz (% = 422 ([ MH +, 100); HPLC (nmethod 4): rt (%9 = 3.37
(100). c) , i -

5- Chl or o- N—({'f( sabaiped)y fom [ hySraymethyho}-ftBiReRginppa)r §-3-Pxa2olidin 700G n- 5.
yl } met hyl) - Isﬂapﬁ@mm@@mxm%?aﬂ&qn Ayldtionmehaignesigh pomssium phialimidee (40%

Strength in vvat dropw.se .t.o a suspensi on
of the oxazoll wéraﬁaﬁés'é@nwseagﬂOwﬂé%?f)osﬂ ﬂpq'l?f‘ﬁ'gr' ‘Px\é\’lhﬁﬁc'ﬁ‘l) The reaction
m xture i s r@ffI(smjgck[ﬁgaracbta{mamn@@ﬂ(;er&}lat ed under reduced pressure. The
crude product is,uysed without further purification for the next reaction.
35 -7i bnder "étPg%#f §nd at 0C, 5-chl orot hi ophene-2-carbonyl chloride (2.29
g, 12.7 mmol) is added dropwise to a solution of the amne in pyridine (90
m). Ice-coolg:' nﬂ ilslgrem)ved and the reaction mxture is stirred at room
t enperature nd adm xed w th water. Dichloronethane is added and
t he phases are separated, and the aqueous 5 phase is then extracted with

di chl oronet h ani heff1-1(Foiamu phat e) ,
filtered and%gegplggﬁﬁ gﬁg@l S Y [ga(gu"g‘é’gpgf esgﬂ@lﬁThgﬂéegireé product is
purifid@ by fylllamthﬂlh-ﬂdthmma oxamidel or oret hane/ et hanol mixtures).

Total yield: 3.92 g, 86% of theory. Mp: 232- 2330 10 "H NWR (DWVSO- d6, 200

MHz): 9.05-8.90 (t, J = 5.8 Hz, 111}, 770(d J=4.1H, 1H, 7.56 (d, J
= 0.0 H, 2H), 7.41 (d, J:90Hz ,720(dJ 4.1 Hz, 1H),

4.93-4.75 (m 1H), - 4. 3H) O02391( , 3.91-3.79 (dd, J =
6.1 Hz, 9.2 Hz, 1 366 m 35!(ﬁ\2|—?:;I\/S(ESI): n z
(%9 = 436 ([MH] +, vat 72 rn) . '

)

Analogously to the known synthesis scheme (see S.J. Brickner et al.,, J. Med. Chem.
1996, 39, 673), 1-(4-aminophenyl)pyrrolidin-2-one (preparation see Reppe et al.,

15 Justus Liebigs Ann. Chem.; 596; 1955; 209) gives, after reaction with
benzyloxycarbonyl chloride, followed by reaction with R-glycidyl butyrate,
mesylation, reaction with potassium phthalimide, hydrazinolysis in methanol and
reaction with 5-chlorothiophene-2-carboxylic acid, finally 5-chloro-N-({(55)-2-0xo0-
3-[4-(2-ox0-1-pyrrolidinyl)phenyl]-1 .3-oxazolidin-5-yl }methyl)-2-thio-

20 phenecarboxamide.  The  5-chloro-N-({ (55)-2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)-
phenyl]-1,3-oxazolidin-5-yl }methyl)-2-thiophenecarboxamide ~ obtained in this
manner has an ICsp value of 4nM (test method for the ICsp value according to
Example A-1.a.1 described above) “determination of the inhibition of factor Xa™).
M.p.: 229°C;

25 R; value (SiO», toluene/ethyl acetate 1:1) = 0.05 (starting material: = 0.0);

MS (ESI): 442.0 (21%, M+Na, C] pattem), 420.0 (72%, M+H, C] pattern), 302.3

(12%), 215(52%), 145 (100%); .

'H-NMR (d¢-DMSO, 300 MHz): 2.05 (m,2H), 2.45 (m,2H), 3.6 (1,2H), 3.77-3.85

(m,3H), 4.15(t,1H), 4.75-4.85 (m,1H), 7.2 (d,1H), 7.5 (d,2H), 7.65 (d,2H), 7.69
30 (d,1H), 8.96 (t,1H). '



15 HPLC (nmethod 2): rt (%9 = 3.60 (100); [(x]21D = =38 (c 0.2985, DWVsO;

ee: 99% 1C50: 0.7 nM The follow ng conpounds were prepared in an

anal ogous nmanner: 20 Exanple 45

5- Met hyl - N- ({(SS) - 2- ox0- 3-[ 4- ( 3- ox0- 4- nor phol i nyl ) phenyl ] -1, 3- oxazol i di n- 5-
yl } met hyl ) - 2-t hi ophenecar boxam de 25 MS %ESI ): mz (% = 831 ([2M+H +,

100), 416 ([M+H +, 66); HPLC (nmethod 3)°°rt (%9 = 3.65 (100). 1C50: 4.2 nM
Exanpl e 46 30 5-Bronmp- N ({

(5S) - 2- oxo- 3-[ 4- ( 3- ox0- 4- nor phol i ny] ) phenyl ] - 1, 3- oxazol i di n- 5-

yl) methyl) -2l GRNEAGS AR TS SL) Exlhpid 1 desOfbd AV Hip 100, Br
pattern): g P S et gfﬁ%‘ﬁ%ﬁslﬁ Erobye 32 Jesgigbtd, bhovel iy
Exanpl e 47 5ICIREGHS-AEquUrsors are as ollows:
[ (5S)-3-(3-isopropyl -2-o0xo0-2, 3-di hydro- 1, 3- benzoxazol - 6-yl ) - 2- oxo-
1, 3-oxazolidin-5-yl]nethyl}-2-thi ophenecarboxamde 5 H. N NH2 C, 200 ng
(061 ol ) o QFESS, B2k MY 1 - ABRAPRET ByEebfinct-ADS.35F] 38. Fo.
Er ?ﬂpyl - fs t 3; *P@glhld%ﬁéflqbf ﬂ(ﬁ-‘dldm@tg?l_ahﬂﬂé(?@??{pfﬂl ggte(mrﬁﬁydigglgﬁﬁire laami;&u%mﬂsled in
of tetrahydrof ur an ed wi : .83 mol ) o o
triethylani nwm-ﬁ_@ @3D3igmed ey §hlarp?<yn@m- Jmétrmxwﬁéhé&fz@ia& v9rG|
chljor Ih de. Theor BRAHMAEs ddxthen ellowed & W@ th fdont eiperf0RE0StIWTRION acdaght
and then CO”%?e”zEJd%E,e g‘l’d ti'w grcarrli(c):%'ﬂgée is Washed with 0.5 1 of saturated NaCl solution. The
organic phase is separated off and dried with MgSO,, and the solvent is evaporated
10 under reduced pressure. The residue is triturated with diethyl ether and filtered off
with suction. This gives 5.2 g (73.8% of theory) of benzyl 4-(2-oxo0-1-

pyrrolidinyl)phenylcarbamate as light-beige crystals of melting point 174°C.

At -10°C and under argon, 1.47 g (16.66 mmol) of isoamy! alcohol in 200 ml of

15 tetrahydrofuran are admixed dropwise with 7.27ml of a 2.5 M solution of
n-butyllithium (BuLi) in hexane, a further 8 ml of BuLi solution being required for
the added indicator N-benzy]idenebeﬁzylamine to change colour. The mixture 1s
stirred at -10°C for 10 minutes and cooled to -78°C, and a soluuon of 4.7 g
(15.14 mmol) of benzyl 4-(2-oxo-l-pyrrolidinyl)phenylcarbamate 1s added slowly.

20 Another 4 ml of n-BuLi solution are then added until the colour of the indicator
changes to pink. The mixture is stirred at -78°C for 10 minutes, 2.62 g (18.17 mmol)
of R-glycidyl butyrate are added and the mixture is stirred at -78°C for another
30 minutes.

25 Overnight, the mixture is allowed to warm to room temperature, 200 ml of water are
added and the THF fraction is evaporated under reduced pressure. The aqueous
residue is extracted with ethyl acetate and the organic phase is dried with MgSQO, and
evaporated under reduced pressure. The residue is triturated with 500 ml of diethyl
ether and the precipitated crystals are filtered off with suction under reduced

30 pressure.

This gives 3.76 g (90% of theory) of (SR)-5-(hydroxymethyl}-3-[4-(2-oxo-1-pyrroli-
dinyl}phenyl]-1,3-oxazolidin-2-one of melting point 148°C, with an Ry value (SiOx,
toluene/ethyl acetate 1:1) of 0.04 (starting material = 0.3).

35



"isolated by columm chromat ography (silica gel, nmethylene chloride/ethanol

5011 to 20/1).

This gives 115 ng (43% of theory) of the desired conpound.

MS (EST): mz (%9 = 436 (MrH, 100); 15 HPLC (nethod 4): rt = 3.78 min. The
foll owi ng conpounds were prepared in an anal ogous nmanner: -73 Exanple

No. Struct ureM P.

[C]1C50 [AM 48CS CICniral100.12 O N ON (N) N O--)

0

ChrW 49, ,

10

15

20

25

30

35

ey.o0 2340.074 S 0O Ch" 500 I"1951.15 k \ I N

At 0°C, 36 g (13.03 mmol) of (5R)-5-(hydroxymethyl)-3-[4-(2-0x0-1-
pyrrolidinyl)phenyl]-1.3-oxazolidin-2-one and 2.9 g (28.67 mmol) of triethylamine
are injtially charged with stirring in 160 ml of dichloromethane. 1.79 g (15.64 mmol)
of methanesulphonyl chloride are added with stirring, and the mixture is stirred at
0°C for 1.5 hours and then at room temperature for 3 h.

The reaction mixture is washed with water and the aqueous phase is reextracted with
methylene chloride. The combined organic extracts are dried with MgSO4 and
concentrated. The residue (1.67 g) is then dissolved in 70 ml of acetonitrile, admixed
with 2.62 g (14.16 mmol) of potassium phthalimide and stirred in a closed vessel at

180°C in a microwave oven for 45 minutes.

The mixture is filtered off from insoluble residues, the filtrate is evaporated under
reduced pressure and the residue (1.9 g) is dissolved in methanol and admixed with
0.47 g (9.37 mmol) of hydrazine hydrate. The mixture is boiled for 2 hours, cooled,
admixed with saturated sodium bicarbonate solution and extracted six times with a
total of 2 I'of methylene chloride. The combined organic extracts of the crude (55)-5-
(aminomethyl)-3- [4-(2-oxo-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-2-one  are dried

with MgSO, and concentrated under reduced pressure.

The end product, 5-chloro-N-({(55)-2-ox0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-
oxazolidin-5-yl }methyl)-2-thiophenecarboxamide, is prepared by dissolving 0.32 g
(1.16 mmol) of the (5S5)-5-(aminomethyl)-3-[4-(2-ox0-l-pyrrolidinyl)phenyl]-1,3-
oxazolidin-2-one prepared above, 5-chlorothiophene-2-carboxylic acid (0.19 g,
1.16 mmol) and 1-hydroxy-1H-benzotriazole hydrate (HOBT) (0.23 g, 1.51 mmol) in
76m! of DMF. 029 g (1.5]1 mmol) of N -(3-dimethylaminopropyl)-N-
ethylcarbodiimide (EDCI) are added, and 0.3 g (0.4 ml; 2.32 mmol, 2 equivalents) of
diisopropylethylamine (DIEA) are added dropwise at room temperature. The mixture

1s stirred at room temperature overnight.

The mixture is evaporated to dryness under reduced pressure and the residue is
dissolved in 3ml of DMSO and chromatographed on an RP-MPLC using an
acetonitrile/water/0.5% TFA gradient. From the appropriate fractions, the acetonitrile
fraction is evaporated and the precipitated compound is filtered off with suction. This
gives 0.19 g (39% of theory) of the target compound.
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The following compounds were prepared in an analogous manner:

Example 18

5 5-Chloro-N-{{(58)-2-0x0-3-[4-(1-pyrrolidinyl)phenyl]-1,3-0xazolidin-5-
yl}methyl)-2-thiophenecarboxamide

Analogously to Example 17, 4-pyrrohdin-1-yl-aniline (Reppe et al,, Justus Liebigs

Ann. Chem.; 596; 1955; 151) gives the compound 5-chloro-N-({(58)-2-0x0-3-{4-(1-
10 pyrrolidinyl)phenyl]-1,3-oxazolidin-5-yl } methyl)-2-thiophenecarboxamide.

ICs¢=40 nM;

m.p.: 216°C,;

R¢ value (8105, toluene/ethyl acetate 1:1) = 0.31 [starting material: = 0.0].

15 Example 19

S-ChloroéN-({(58)-2-0x0-3-[4-(diethylamino)phenyl]-1,3—oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide

20 Analogously, N,N-diethylphenyl-1.4-diamine (US-A-2 811 555; 1955) gives the
compound  5-chloro-N-({(55)-2-0x0-3-[4-(diethylamino)phenyl]-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide.

ICs5o=270 nM;
m.p.: 181°C;
25 Ry value (810, toluene/ethyl acetate 1:1) = 0.25 [starting material: = 0.0].

Example 36

5-Chloro-N-({(55)-3-[2-methyl-4-(4-morpholinyl)phenyl}-2-0x0-1,3-0xazolidin-5-
30 yl}methyl)-2-thiophenecarboxamide
starting from 2-methyi-4-(4-morpholinyl)aniline (J.E.LuValle er al. J. Am.Chem.Soc.
1948, 70, 2223):
MS (ESI): m/z (%) = 436 ({M+H]", 100), Cl pattern;
HPLC (method 1}: 1t (%) = 3.77 (98).
35 ICsp: 1.26 uM
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Example 37

5-Chloro-N-{[(55)-3-(3-chloro-4-morpholinophenyl)-2-oxo-1,3-0xazolidin-5-
yl]methyl}-2-thiophenecarboxamide
5 starting from 3-chloro-4-(4-morpholinyl)aniline (H.R.Snyder er al. J.Pharm.Sci.

1977, 66, 1204):
MS (ESI): m/z (%) = 456 ([M+H]", 100), Cl, pattern;
HPLC (method 2): rt (%) = 4.31 (100).
ICs0: 33 1M

10

Example 38

5-Chloro-N-({(55)-3-[4-(4-morpholinylsulphonyl)phenyl]-2-0x0-1,3-0xazolidin-
5-yl}methyl)-2-thiophenecarboxamide
15 stanting from 4-(4-morpholinylsulphonylaniline (Adams et al. JAm.Chem.Soc.
1939, 67,2342): -
MS (ESD): mv/z (%) = 486 ((M+H]", 100), Cl pattern;
HPLC (method 3): 1t (%) = 4.07 (100).
ICsp: 2 uM
20
Example 39

5-Chloro-N-({(55)-3-[4-(1-azetidinylsulphonyl)phenyl]-2-0x0-1,3-0xazolidin-5-
-—ylmethyl)-2-thiophenecarboxamide — —— -
25 starting from 4-(1-azetidinylsulphonyl)aniline:
MS (DCI, NHs): m/z (%) = 473 ((M+NH,4]", 100), Cl pattern;
HPLC (method 3): 1t (%) = 4.10 (100).
ICsp: 0.84 uM

30 Example 40

5-Chloro-N-[((55)-3-{4-[(dimethylamino)sulphonyl]phenyl}-2-0x0-1,3-

oxazolidin-5-yl)methyl]-2-thiophenecarboxamide

starting from 4-amino-N.N-dimethylbenzenesulphonamide (I.LK.Khanna et al
35 J.Med.Chem. 1997, 40, 1619}

MS (ESI): m/z (%) = 444 ([M+H])", 100), C1 pattern;



“from 3-(4-am no-phenyl)- xazolidin-2-one (Artico, M et |.; Farmaco Ed. Sci .
1969, 24; 179) .~/~y0 Cm 56l1 g S Br 180.004 N- NNNJ 0O 0O 0O "* 57N
260.58 q S OO0 581.4 -28-230 -75 Exanples 20 to 30 and 58 to 139 bel ow
refer to process variant [B], and Exanples 20 and 21 describe the
preparation of precursors. Exanple 20 5 %’.[eparation of

N-al | yl - 5-chl or o- 2-t hi ophenecar boxam de 7T~-NH2 + d C 0 Z-~-N5d H 1l
10 An ice-cool ed solution of 2.63 m (35 nmml) of allylamine in 14.2 m of
absolute pyridine and 14.2 m of absolute THE is adm xed dropwi se with

5-chl oro-t hi Hpﬂ?ft%ethod 3): 1t (%) = 4.22 (100).
IC50: 90 nM

General method for the acylation of 5-(aminomethyl)-3-[4-(2-0x0-1-pyrro-
5 lidinyl)phenyl}-1,3-0xazolidin-2-one with carbonyl chlorides.

)
Lo
oy

Under argon and at room temperature, an about 0.1 molar solution of 5-

10 (aminomeihyl)-3-[4-(2-oxo— 1-pyrrolidinyl)phenyl]-1,3-oxazolidin-2-one (from
Example 45) (1.0 eg.) and absolute pyridine (about 6 eq.) in absolute
dichloromethane is added dropwise to the appropriate acid chloride (2.5 eq.). The
mixture i$ stirred at room temperature for about 4 h, and about 5.5 eq of PS-
trisamine (Argonaut Technologies) are then added. The suspension is stirred gently

15 for 2 h, diluted with dichloromethane/DMF (3:1) and then filtered (the resin is
washed with dichloromethane/DMF) and the filtrate is concentrated. If appropriate,
the product that is obtained is purified by preparative RP-HPLC.

The following compounds were prepared in an analogous manner:
20
Example 41

N-({2-0x0-3-[4-(2-0x0-1-pYy rrohdmyl)phenyl] -1,3-oxazolidin-5-yl}methyl)-2-
thiophene-carboxamide
25 LC-MS (method 6): m/z (%) = 386 (M+H, 100);
LC-MS: 1t (%) = 3.04 (100).
ICsp: 1.3 uM



“2-carbonyl chloride (7.61 g, 42 mol). Ice-cooling is renoved and the
mxture is stirred at roomtenperature for 3 h and then concentrated under
reduced pressure. The residue is adm xed with water and the solid is
filtered off. The crude product is 15 purified by flash chromat ography over
silica gel (dichloronethane). Yield: 7.%8 g (99% of theory); M5 (DCl, NH4:
mz (% = 219 (M:tNH4, 100), 202 (M+H, 32)yY° HPLC (method 1): rt (% = 3.96
mn (98.9). 20 Exanple 21 Preparation of

5-chl oro- N- (2- oxi ranyl met hyl ) - 2- t hi ophenecar boxam de 25 An ice-cool ed

sol uti on of g;eq,egal(,getﬂg%qrgp;l!,l)eggfmyaau démé.hﬁﬁé %Pmi’%rrhm ORiRiHmetRe30 de

in 10 m chl or gnet adm xed net a- | or oper benzoi ¢ aci d
(3.83 g, ab0|[|4 -(Bosg-dimyarelidinyDphenyl-18wixazelidin2-eneapdcarppxyif acidy yr i ng
which it is allowed to warmt roon1tenperature and is then washed with 30

10% sodi um hydr ogen sul .-. ution (three times). The organic phase is
washed w th satur wcér(twgate 8Ol utR on (twce) and with
saturated sodi um ~ | de sol ution, dried|jover—ma¥nesi um sul phate and
concentrated. The uct is purified by sil¥ca gel chronatography

ac

(cycl ohexane/ et hyl ate 1:1). Yield: 837 ng (39% of theory); M (DCl,
NHL): mz (% =253 (MeNH4, 100), 218( H, 80); 5 HPLC (nmethod 1): rt (%

3.69 mn (about 80). General nethod f reparing substituted
N—(3 am no- 2- hydr oxypr opyl ) - 5 chI Hﬁwnec rboxam de derivatives
starting from 5-chl oro- N—(2 phenecar boxam de 10 H

RN + ~" Ni ~C -r>" N", C 11 H C roomtenperature or at
tenperatures up to 80C, 5- chi oroON-(Z oXi ranyl hyl ) -

5 The appropriate carboxylic acid (about 2 eq.) and a mixture of absolute
dichloromethane/DMF (about 9:1) are added to 2.9 eq. of resin-bonded carbodiimide
(PS-carbodiimide, Argonaut Technologies). The mixture is shaken gently at room
temperature for about 15 min, 5-(aminomethyl)-3-[4-(2-oxo-1-pyrrolidinyl)phenyl]-
1,3-oxazolidin-2-one (from Example 45) (1.0 eq.) is then added and the mixture is

10 shaken overnight, after which the resin is filtered off (and washed with
dichloromethane), and the filtrate is concentrated. If appropnate, the resulting

product is purified by preparative RP-HPLC.

The following compounds were prepared in an analogous manner.
15
Example 42

5-Methyl-N-({2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-0xazolidin-5-
vl}methyl)-2-thiophenecarboxamide
20 LC-MS: m/z (%) = 400 (M+H, 100);
LC-MS (method 6): 1t (%) = 3.23 (100).
ICsg: 0.16 uM

Example 43
25
5-Bromo-N-{{2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-0xazolidin-5-
yl}methyl)-2-thiophenécarboxamide
LC-MS : m/z (%) = 466 (M+H, 100);
LC-MS (method 5): 1t (%) = 3.48 (78).



" 2-thi ophenecarboxamide (1.0 eq.) is added a little at a time to a solution
of the 15 primary amne or aniline derivative (1.5 to 2.5 eq.) in

1, 4-di oxane, 1, 4-di oxane/water m xtures or ethanol, ethanol/water m xtures
(about 0.3 to 1.0 nol/1). The m xture is stirred for 2 to 6 hours and then
concentrated. Fromthe reaction m xture, ,the product can be isolated by
silica gel chromatography (cyclohexane/ép yl acetate m xtures,

di chl or onet hane/ net hanol m xtures or dichl oronet hane/ met hanol / t net hyl am ne
20 m xtures). The followi ng conpounds were prepared in an anal ogous manner:
Exanpl e 22 23Cs: 0.014 uM

N-[ 3- (Ber nxyl am no) - 2- hydr oxypr opyl ] - 5- chl or o- 2-t hi ophenecar boxam de M5
(ESI): mz (%9 = 325 (MtH, 100); HPLC (nethod 1): rt (% = 3.87 mn (97.9).

30 Exanpl e 2Exaniple 44

oro- N-[ 3- (3-cyanoani ['i no) - 2- hydr oxypr opy] ] - 2-t hi ophenecar boxam de N5
(ESI): mMz (%9 = 336 (MtH, 100); HPLC (nethod 2): rt (%9 = 4.04 min (100).
25 0;1 I7 7 BX ﬁl— m[) I:)?eCE%ro-N-({ (38 )l-:_Z-oxo-3-[4;1(3-dox0-4-morphtl)l]inyzl)phﬁpyl]-# ,3-0xazo}3idin-5-_ g VE
- or o- 1(.4- oani li no) - 2- roxypropyl]-2-thi ophenecarboxam de
(ESI): mz (%}g“:e‘%@'&(ﬁ%h"fﬁ ’%”%X'Fdﬂ%c (nmethod 1): rt (% = 4.12 nin
(100). Exanple 25

5-Chl oro-N-{3-[4-(cyan ani | i no] - 2- hydr oxypr opyl } - 2-

t hi ophenecar boxam 107 ): mz (% —\350 H, 100); HPLC (nethod
4): rt (9% = 3.60 n (9%.4)y _Fxanpte 26 15 N NH, ——

5-Chl oro-N-{3-[3-( | )anilino]-2 r oX py] }-2-

t hi ophert ecarboxam de Ms (BSI): mz (% = 3 (MtH, 100);
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a) 2-((2R)-2-Hydroxy-3-{[4-(3-0x0-4-morpholinyl)phenyl]amino}propyl)-1H-iso-
15 indole-1,3(2H)-dione:

A suspension of 2-[(25)-2-oxiranylmethyl]-1H-isoindole-1,3(2H)-dione (A. Gutcait
et al. Tetrahedron Asym. 1996, 7, 1641) (5.68 g, 27.9 mmol) and 4-(4-aminophenyl)-
3-morpholinone (5.37 g, 27.9 mmol) in ethanol/water (9:1, 140 ml) is refluxed for



"HPLC (method 4): rt (%9 = 3.76 mn (94.2). 20 Exanple-58 tert-Butyl 4-[(3-{
[ (5-chl oro-2-thienyl)carbonyl]am no}-2-hydroxypropyl)am no] -

benzyl car banat e 25 starting fromtert-butyl 4-am nobenzyl carbamate (Bioorg.
Med. Chem Lett. 1997 1921-1926): Ms (ES-pos): mz (9% = 440 (M-H, 100),
(ES-neg): mz (% = 438 (MH, 100); HPLC (nethod 1): rt (% = 4.08 (100).
30 Exanple 59 tert- Butyl 4-1(3-{ [ (5- Chi’®r o- 2- t hi enyl)carbonyl]am no

} - 2- hydr oxypr opyl ) am no] - phenyl -carbamate 35 starting from

N-tert-butyl oxycar bonyl -1, 4- phenyl enedianmine: M5 (ESI): mz (%9 = 426

(M:H, 45), ﬁg LG mc1p§§tf '[Ei fs(flvéﬁhE’PQn@ timf taoa(lr@fonna"llmg f Q;é?gc)lpnatéx gpl e 60

5 lert-Butyl drox 0x0- 1 -pyrrolidinyl)phenyl ] am no propyl carb

anate starti rﬁ‘gecﬂ?lﬁil‘ﬁ €IIF‘—daHﬁ) dijteyedafhywrashed H’i“??o‘ﬁ@cs('&!’li digghyliegher gad ann.

Chem ; 1955; dné@ 6The@4mbinld rﬁ&hér%uoré\"i@ corm:ﬁtrzﬁg@ uimde? F0duM |‘ﬂ>res]sng:) and, HPLC
(et hod ): 57 (97)

[ 3-1 uor o- 4- @g‘%)&?dﬁl%ﬁ)ﬁhél 566911"3& plegﬁw]%fm%@ ?HWWJJ{)?};%U 1H-1s0indole-
pyl)-2-§hi Opheﬂgyaebﬁma(msde 800 nirBolf 3sifk éﬂﬂéh)moéthanollwater (91 70 ml) and

4- (4- am no- 2-fl uor.oph holn ean 700 of :
5 Chi oroo . ( R fﬂatﬁpﬁ?rél@rwf% i PN e A6 AT, 54h APTBRIOR00 et hanol
and I nm of | q,ﬁtat?d’)e'{j']li‘ﬂéﬂ’ha(ﬁhtalﬁGléefsn"céfpmmmf)@f ﬁﬁeﬂadwﬁis waﬁlﬁ\fl thirectties with
concentrated ,u redu th et t at
precipitated gbﬁﬂhﬁ é“‘ﬁ&%e"?&?’fiﬁégd gpq ??% 03& ei(% andyt hgcﬁnghgr | i quor

i s chr omat ogMaKEST):ghtzi (g = Qfﬁﬁ([My-Nal‘?%hB%lﬁ[@de] 83).t he target compound.

RE (ethyl aceimi@imendi 3P @)= 3:341100).

b) 2-({(55)-2-0x0-3-[4-(3-0ox0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-yl} me-
thyl)-1H-isoindole-1,3(2H)-dione:

15 Under argon and at room temperature, N,N’-carbonyldiimidazole (2.94 g, 18.1 mmol)
and dimethylaminopyridine (a catalytic amount) are added to a suspension of the
amino alcohol (3.58 g, 9.05 mmol) in tetrahydrofuran (%0 ml). The reaction
Suspension is stirred at 60°C for 12 h (the precipitate dissolves, after some time agatn
formation of a precipitate), admixed with a second portion of NN'-

20 carbonyldiimidazole (2.94 g, 18.1 mmol) and stirred at 60°C for another 12 h. The
precipitate (desired product) is filtered off, washed with tetrahydrofuran and dried.
The filtrate is concentrated under reduced pressure and further product is punfied by
flash chromatography (dichloromethane/methanol mixtures). Total yield: 3.32 g, 87%
of theory.

25 MS (ESI): m/z (%) = 422 ([M+H]", 100);

HPLC (method 4): 1t (%) = 3.37 (100).

¢) 5-Chloro-N-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-
yl}methyl)-2-thiophenecarboxamide:
30
At room temperature, methylamine (40% strength in water, 10.2 mi, 0.142 mol) is
added dropwise to a suspension of the oxazolidinone (4.45 g, 10.6 mmol) in ethanol
(102 ml). The reaction mixture is refluxed for I h and concentrated under reduced
pressure. The crude product is used without further purification for the next reaction.
35



25 Exanple 62

(N-(3-Anilino-2-hydroxypropyl)-5-chl oro-2-thi ophenecarboxam de starting
fromaniline: 30 M5 (DCl, NH3): mlz (% = 311 ([M+H +, 100), d pattern;
HPLC (nmethod 3): rt (% = 3.79 (100). Exanple 63 35

5--Chl or o- N- ( 2- hydr oxy- 3-{[ 4- ( 3- ox0- 4- nor phol i nyl ) phenyl ] am no} pr opyl ) - 2-

t hi ophenecar boxam de -79 starting from 4-7(14- am nophenyl ) - 3- nor phol i none:
Ms (EST): mz (%9 = 410 ([M+H +, 50), O pattern; HPLC (nethod 3): rt (%

58 (100). 5 Exanple 64

> I(ggh[e;\gc dbggg%%ﬁhg.ma%p&émme*&ﬁsg@y'&%ﬂw- cM%AEOWPS QPY2 h-hm6H! or o-
4-
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Sl): ( M+ 00); C (nethod 4): 0 Exanpl e
ChI or o- qudzurﬁyﬁglll}&aﬁ_)gﬁ{tered and concemrated undér reduced pressure The desxred

H1, 23 csdu@?-@d p&nﬁéd) B ERYA ]:ﬁmnlh@dd?ﬁ yddlchi’oroﬁﬁnﬁﬁaﬁﬂﬁﬁﬂbbﬁmmedp 25

arting frog'] ]gflll-l-]za%73 25;5‘?' 127 yI)anlllne (Bouchet et al

. Chem Soc. P! yrele: 4670=0%49). M5 (ESI): miz (% = 378 (MeH, 100):
M.p: 232-233°C;

10 'H NMR (DMSO-d®, 200 MHz): 9.05-8.90 (1, J = 5.8 Hz, 1H), 7.70 (d, J = 4.1 Hz,
1H), 7.56 (d, J = 9.0 Hz, 2H), 7.41 (d, J = 9.0 Hz, 2H), 7.20 (d, J = 4.] Hz, 1H),
4.93-4.75 (m, 1H), 4.27-4.12 (m, 3H), 4.02-3.91 (m, 2H), 3.91-3.79 (dd, J = 6.1 Hz,

9.2 Hz, 1H), 3.76-3.66 (m, 2H), 3.66-3.54 (m, 2H);

MS (ESI): m/z (%) = 436 ({(M+H]", 100, C] pattern);
15 HPLC (method 2): rt (%) = 3.60 (100);

[0)*'p = =38° (c 0.2985, DMSO); ee: 99%.

ICss: 0.7 nM
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The following compounds were prepared in an analogous manner:
20

Example 45

5-Methyl-N-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide '
25 MS (ESI): m/z (%) = 831 ([2M+H]", 100), 416 ([M+H]", 66);
HPLC (method 3): 1 (%) = 3.65 (100).
ICsp: 4.2 1M

Example 46
30
5-Bromo-N-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-
yl}methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 480 ([M+H]", 100, Br pattern);
HPLC (method 3): 1t (%) = 3.87 (100).
35 ICsp: 0.3 nM



"HPLC (nethod 4): rt = 3.55 mn. 30 Exanple 67 tert-butyl 1-{4- [(3-1]
(5-chloro-2- th ienyl)ca rbon yl] am no J-2-hyd roxypropy |)- am no]

phenyl ) -L-p rolinate Ms (ESI): mz (% = 480 (MtH, 100); 35 HPLC (nethod
4): rt = 3.40 min. -80 Exanple 68 1-{4- [(3-{

[ (5- Chl or o- 2-t hi enyl ) car bonyl ] am no} - 2- h%?r;oxypropyl)am' no] phe-

nyl } - 4- pi peri di necarboxam de 5 M5 (ESI) z (%9 = 437 (M+H, 100); HPLC
(method 4): rt = 2.39 min. Exanple 69 10 1-{4-[(3-{

[ (5-Chl oro-2-thienyl)carbonyl]am no}-2-hyd roxypropyl)-am no] phe nyl

}-3-pi peridi %@%m de M5 (ESI): mz (% = 437 (M+rH, 100); HPLC (nethod
4): rt = 2.4 . Exanpl e 70 5-Chl oro-N-(2-hy droxy-3-{

[ 4- (4- oxo-1-piperid inyl)phenyl]am no}propyl)-2- thiophenecarboxam de M

(ESI): mz (%cm(ﬂ@&\‘({m‘% 3.8 Noprop- -6k 422 Sl h ha@eb- £, 3-behkoxazél-6-31)12-Bxo-
Exanple 71 1- [

[ (5- Chl oro-2 lb:frpéi(*?ﬂ"}i&'ﬁﬁﬂ’é}mt]‘&m%ﬁﬂ}'o@%‘?@@%w{ﬂfyI ) ani no] phe- 25
nyl)-L-grolinamde M5 (ESI): mz (% = 423 (MH, 100) HPLC (method 4): rt
= 2.51 mn. Exanple 72 30

5- Chl oro- N-[ 2- hydr oxy- 3- ({4-[ 3- (hydroxyrret H§' p| peri di nyI ] phenyl } -

am no) propyl ] -2-thi ophenecar boxam d® l\fﬂ % 424 (M+H, 100);
H, C\(
o=~ 1L
,& Cl H
‘\ﬁ\ | 0
CIH NH, S

\

Cl Xy

200 mg {0.61 mmol) of 6-[(58)-5-(aminomethyl)-2-0x0-1,3-0xazolidin-3-yl]-3-iso0-
propyl-1,3-benzoxazol-2(3H)-one hydrochloride (EP 738726) are suspended in 5 ml
of tetrahgdrofuran and admixed with 0.26 ml (1.83 mmol) of tnethylamine and
10 132 mg (0.73 mmol} of 5-chlorothiophene-2-carbonyl chloride. The reaction mixture
is stirred at Toom temperature overnight and then concentrated. The product is
isolated by column chromatography (silica gel, methylene chlonide/ethanol = 50/1 10
20/1). This gives 115 mg (43% of theory) of the desired compound.
MS (ESD): m/z (%) = 436 (M+H, 100);
15 HPLC (method 4): 1t = 3.78 min.

The following compounds were prepared in an analogous manner.




"HPLC (nethod 4):
5- Chl or o- N-[ 2- hydr oxy- 3- ({4-[ 2- (hyd roxynet hyl ) - 1-pi peri di nyl ] phenyl

rt

2.43 mn.

35 -81 Exanple 73

am no) propyl ] - 2-t hi ophenecarboxam de 5 M5 (ESI): mz (%
= 2.49 mn.
[(5-ch|oro-2-thienyl)carbonyl]anino}-Z-R%Qroxypropyl)-

HPLC (et hod 4):

HPLC (et hod 4):

rt

Exampl e 74 10 Et hyl

}_

= 424 (M+H, 100);

I-{4-1(3-{

- propyl]-2-th
HPLC (net hod 4
[ 4- (2- met hyl he

anino]phenyl)-z-piperidinecarboxylate (ESI): mz (% = 466 (M+H, 100);
rt 3.02 mn. 15 Exanple 75
5-Chl oro- N-[ 2- hvdroxv 3-({4-[2-(hydroxynmethyl)-1-pyrraolidi vllnhpnvl}anino)
iojgpcﬁﬁﬁ qgeNB(ESI) rﬂz(o/() ( N,
). rt :Sﬁ&P %EQ$ Exanple 76 5- Chlorhtﬁqﬁ%g]hydroxy 3- {
xahydro-5H pyrrolof3.4-dli soxazol -
ﬁﬁﬁl) miz (2= 437

yl) phenyl ] am n
( M+H, 100).
5- Chl oro- N- ( 2-
am no} propyl ) -
HPLC (et hod 4

hydr oxy-3-{ [|4
2-t hi opheneca

o}proggl) 2- thlophenecar akide NB ;
HPLC (et hod 5) rt = 4|min. Exangle 77 30

Nrol di nyl)-3-(t
rb ‘%Zy M5 (ESI): m
5 -82 Exanple 78

rif3uoron
z (% = 448 (M+H

et hyl ) phanyl | -

100) ;

attern

). rt
o,
®
N
o™
o)
[»] Cherat
49 . 234 0.074
N—G_N\M ] 1
g/@f
50 ok . 195 1.15
o]
L
)
O 57
. [»] Cheral
51 \ 3 212 1.19
N
04:0@“\&, \'p
52 N‘C"{}&NYQG i34 160 0.19
O Crural
53 § MS (ESI): 0.74
f‘\ O
M: N_Q'N\&N]l}-c, mfz (%) =
© 431
([M+H]",
100), Cl




" 5-Chl oro- N- ( 2- hydr oxy- 3-{
[4-(2-0x0-1-pyrrolidinyl)-3-(trifluoronethyl)phenyl]-
am no} propyl ) -2-t hi ophenecarboxamde 5 M5 (ESI): mz (%9 = 462 (M:H, 100);
HPLC (nmethod 4): rt = 3.50 mn. Exanple 79 10

5- Chl oro- N- (3-{[ 3-chl or 0- 4- ( 3- oxo0- 4- nor phol i nyl ) phenyl ] am no) - 2- hydr oxy-
propyl ) -2-t hi ophenecar boxami de M5 (ESI):7Htz (% = 444 (M+H, 100); HPLC
(method 4): rt = 3.26 mn. 15 Exanple 80 5-Chl oro-N-(2-hydroxy-3-f

[ 4- (3- ox0-4-norpholinyl)-3-(trifluoronethyl)phenyl]-

am no) propyl ) -[Z=Thi o ecqrpboxamde NS (ESI): m W~ 47 100) ;
20 HPLC (net holdfﬁ)‘amﬁf?% MU Exanpl e 81 - -E%'I@)q;]g- N%S:W?cx} 3
[ 3-mt hyl - (-3-lox0-4--nvrpholinyl)pl tenyl | am no} - 25
propyl ) - 2-t hi gphene rboxam de M5 CESI): m z2~(% =HA24 (MH, 1993; |HPLC
(rmethod 4): rt} = 2. m n. 2 30 - Chl or o-[NF( 3-{

[ 3- cyano- 4- ( 3-|ox0- 4- nor pholji ny phen o} - 2- hyldr oxypr o-
pyl ) - 2-t hi ophenecar boxam dg VS’ (ESI) |‘Hz (% = 435 (M+H, 1300); HPUC

(method 4): rt|{ = 3.10 mn. ?@m ?ﬁn
5- Chl oro- N- (3-{[ 3-chl or o- 4- pyrrolld n heny] Jlam no
}- 2- hydr oxypropyl )-2- thio ﬁ@l@mb{ﬁ% UNBU{ BS D mz (% = 414 (MHH,

100); HPLC (nethod 4): Ti [g.&H9 &7 Bauter, R
upprecht, E. et al.;
) Med.Chem. 1998, 41; 5219)

55 256 0.04
L = % - '
oy N9
=S D

o

from 3-(4-amino-phenyl)-
loxazolidin-2-one (Artico, M. et
al.; Farmaco Ed.Sci. 1969, 24;
179)

oo

57

218 0.004

]

Chral

0 ‘@‘w\mp—

o)

58 ol -~ { 228-230
M

226 0.58




"Exanple 84 10 5-Chl oro-N-(3-{

[ 3-chl oro-4-(2-oxo-1-pyrrolidinyl)phenyl)am no)-2-hydroxypro-

pyl ) - 2-t hi ophenecar boxam de M5 (EST): mz (% = 428 (M+H, 100); HPLC
(method 4): rt = 3.39 min. 15 Exanple 85 5-Chloro-N-(3-{

[ 3, 5-di net hyl - 4- ( 3- oxo0- 4- nor phol i nyl )phqul ) am no} - 2- hydr o-

xypropyl ) -2-thi ophenecar boxam de Ms (ESFYY  mz (% = 438 (MtH, 100); 20
HPLC (method 4): rt = 2.84 mn. Exanple 86 --T=(3-113--(Arrrinoacarbonyl)
- (4~~bW nyl ) phenyl | am no} - 2=hydr oxypr opyl ) - 25

5-chl or o- 2- t@@%%%&%ﬂ@x%m Bl 1eflh B0 pPcess A3 Kfﬂ'JHan&%%mple's"PLC

(method 4): rt = 32 mn ro-N-(2- ydroxy- -

[ 3- met hoxy- 4@@“@&&%&]%@%%%@‘“?‘&?{5 mejyEsEpyl ) - 2- th| ophenecar boxam de M5

(ESI): mZz (% = 426 (MrH, 100); HPLC (method 4): rt = 2.32 min. 35 -84

Exanpl e 88 N—£3-{
[ 3- Acetyl - 4- 1 I i nyl) phenyl ] am no} - 2- hydr oxypr opyl ) - 5- chl or o- 2-
t hi ophelgecar boxam de 5 Ms (ESI): mz (%9 = 438 (MtH, 100); HPLC (rethod

4) rt = 9. 10 . .
N-(3-{[ 3- Am d'eﬂar@é'oﬂﬂg%tg“ﬁr%%Fﬂ'ﬁf‘)“ﬂf"é’f‘?ﬁ%ﬁ?mlﬁf- hydr oxypr opyl ) - 5-

chl or o- 2-t hi ophenecar boxam de Ms (ESI): mz (%9 = 425 (MtH, 100);

Q 0
S
\/\NH2 + 7 Cl \/\N S\_Cl
H o N/
10 An ice-cooled solution of 2.63 ml (35 mmol) of allylamine in 14.2 ml of absolute

pyridine and 14.2 ml of absolute THF is admixed dropwise with 5-chloro-thiophene-

2-carbonyl chloride (7.61 g, 42 mmol). Ice-cooling is removed and the mixture is

stirred at room temperature for 3 h and then concentrated under reduced pressure.

The residue is admixed with water and the solid is filtered off. The crude product is
15 purified by flash chromatography over silica gel (dichloromethane).

Yield: 7.20 g (99% of theory);

MS (DCI, NH,): mvz (%) = 219 (M+NH,, 100), 202 (M+H, 32);

HPLC (method 1): 1t (%) = 3.96 min (98.9).

20 Example 21

Preparation of 5-chlore-N-(2-oxiranylmethyl)-2-thiophenecarboxamide

O O
x S S
\/\ﬁ.kw,cr » | V\HWCI

An ice-cooled solution of 20 g (992 mmol) of N-allyl-5-chloro-2-
thiophenecarboxamide in 10 ml of dichloromethane is admixed with meta-
chloroperbenzoic acid (3.83 g, about 60% strength). The mixture is stirred overnight,
during which it is allowed to warm to room temperature, and is then washed with
30 10% sodium hydrogen sulphate solution (three times). The organic phase is washed
with saturated sodium bicarbonate solution (twice) and with saturated sodium

25



"HPLC (method 4): rt = 2.45 mn. 15 Exanple 90 5-Chl oro-N-(3-f

[ 3- chl or o- 4- ( 2- et hyl - 3- oxo- 4- nor phol i nyl ) phenyl ] am no} - 2- hyd

roxypropyl ). 2-thi ophenecarboxam de Ms (ESI): mz (% = 458 (MtH, 100); 20
HPLC (nmethod 4): rt = 3.44 min. Exanple 91 --5-C-hloro--N. (3={{3-chloro
--(3=m et hyl - 5-uxo =nur pholinyl)ph-enyl]am no)-2- 25

hydr oxypr opyl ) - 2-t hi ophenecar boxam de MS7¢ESI): mz (%9 = 458 (M+H, 100);
HPLC (nmethod 4): rt = 3.48 mn. Exanpl e 91a 30

5-Chl oro- N-[ 2- hydr oxy-3-({4-[ (3-o0xo-4-norpholinyl)nethyl]phenyl)anm no) -
propyl]-2-thio neca rboxam de startln fr :

4- (4- am no- béh‘gv(a? SUReR HHdtd ﬂ%@?@ﬁ?lﬁ@yﬂiﬁma&ﬁi and goncgprated. e product 18 .
77; 1955; 63?;1%&%& E&c) gelrﬂhiorﬁwzmp%z(éy‘(lwéﬂ,andfemyl ace8lfe HPL.C (nethod 4): rt
= 2.66 mn. r f.or eparl ng 3-substituted

5-chl or o- N4( -’%50%7 cggg‘g’cﬂf laﬁ 5 vl ) met hyl ] - 2-t hi ophenecar boxam de
derivatives MS.(DCHM)OWEL%E#Z&3[{MHA 100), 218 (M+H, 80);

N ( 3- am.no- 2- I - Cchl.@ar enecar boxam de derivatives C
r R A{nsr oom‘ﬁ%@&%@gy&95}06316?#3&04&1{@% 2tol1l.8eq.) or asimlar
phosgene 10 equivalent are added to a solution of the substituted

N- (3-ani no- ngﬁQ}@Xé&{lﬂgd | 91> 8%111&]?{@ %ubélhﬂﬂiﬂeW‘%ﬁ%ﬁﬂﬁ@-ﬁllﬂ%rﬂﬁiﬂr\sﬁ?l)w (1.0

eq.) in absol roomtenperature or

appropri ate, 6h10re+7eﬂmle|!fifleéﬁ'ﬁ§'@#&mtﬂfe (‘9{3"%‘6""570@5‘""!81e FA™ ¢ Lﬁ"éh’PE"‘glr Zred
for 2 to 18 Q,Xg.g ﬁﬁ@ﬂygmﬂé\@@ﬂ-buﬁﬂﬁfdefeduced pressure. The product

can be purlfle i ca gel chronmat ography
0 0
R=N O H \ 4 H Oy H \_/

At room temperature or at temperatures up to 80°C, 5-chloro-N-(2-oxiranylmethyl)-
2-thiophénecarboxamide (1.0 eq.) is added a little at a time to a solution of the
15 primary a;nine or aniline denivative (1.5 to 2.5 eq.) in 1,4-dioxane, 1,4-dioxane/water
mixtures or ethanol, ethanol/water mixtures (about 0.3 to 1.0 mol/l). The mixture 1s
stirred for 2 to 6 hours and then concentrated. From the reaction mixture, the product
can be isdlated by silica gel chromatography (cyclohexane/ethyl acetate mixtures,

dichloromethane/methanol mixtures or dichloromethane/methanol/triethylamine

20 mixtures).

The following compounds were prepared in an analogous manner:

Example 22
25
N-[3-(Benzylamino)-2-hydroxypropyl]-5-chloro-2-thiophenecarboxamide
MS (ESI):: m/z (%) = 325 (M+H, 100);
HPLC (method 1): 1t (%) = 3.87 min (97.9).

30 Example 23

5-Chloro-N-[3-(3-cyanoanilino)-2-hydroxypropyl}-2-thiophenecarboxamide
MS (ESD: m/z (%) = 336 (M+H, 100);
HPLC (method 2): rt (%) = 4.04 min (100).

35



"15 (dichl oronet hane/ net hanol m xtures or cycl ohexane/ ethyl acetate

m xtures). The follow ng conpounds were prepared in an anal ogous nmanner:
Exanpl e 27 20 N-[(3-Benzyl -2-o0xo0-1, 3-oxazol i di n-5-yl ) net hyl]-5-chl oro- 2-

t hi ophenecar boxam de Ms (DCl, NH4): mz (%) = 372 (MrNa, 100), 351 ( M+H,
45); HPLC (method 1): rt (%9 = 4.33 mn (7100) 25 Exanple 28 5-Chl oro-N-f

[ 3- (3- cyanophenyl ) - 2- oxo- |, 3-oxazol i di n- yI ] met hyl }-2-
t hi ophenecar boxam de 30 I\/B (DCl, NH4): mz (99 = 362 (M-H, 42), 145 (100);
HPLC (nmethod 2): rt (% = 4.13 mn (100). -86 Exarrple 29

5-Chl oro- N-( -légxanorret hyl ) phenyl ] - 2- 0X0- 1, 3- oxazol i di n-5-yl } et hyl ) - 2-
t hi ophenecar%ﬁ%‘#‘d‘é‘S MS (ESI): mz (%9 = 376 (MtH, 100); HPLC (nethod

4): it 4.12 mn Exarrple3010

5- Chl N- yl Hﬁ@% " thyl) - 2-
t hi op(r)\:a(rjleca§ {gggg%rg? ATQ;ZT ﬂ;]d’%o%ﬂaMH én@bﬁ})ﬁéﬂ(ﬁn@f ho)d/ 21):
u 4-15-({

rt = 4.17 ni 5@%193?%81@0)

[(5- - chi gr o- Z}WL@wémgaiuPM)]amm%muM) 2- 0x0- 1, 3- oxa-
zoI i di n-3-yl]benzyl carbamate starting from Exanple 58: 20 M5 (ESI): mz (%

488 (M+Na, 23), 349 (100); HPLC (nmethod 1): rt (% = 4.51 (98.5).
Exar’rpl e 93 Example 25

5-Chloro-N-{3-[4-(cyanomethyl)anilino]-2-hydroxypropyl}-2-
thiophenecarboxamide

10 MS (ESI): m/z (%) = 350 (M+H, 100);
HPLC (method 4): 1t (%) = 3.60 min (95.4).

Example 26

15 5-Chloro-N-{3-[3- (cyanomethyl)amlmo] 2-hydroxypropyl}-2-
thiophenecarboxamide
MS (ESI): m/z (%) = 350 (M+H, 100);
HPLC (method 4): 1t (%) = 3.76 min (94.2).

20 Example 58

tert-Butyl 4-[(3-{[(5-chloro-2-thienyl)carbonyl]lamino}-2-hydroxypropyl)amino]-

benzylcarbamate

25 starting from rerr-butyl 4-aminobenzylcarbamate (Bioorg. Med. Chem. Lernt.; 1997,
1921-1926):
MS (ES-pos): m/z (%) = 440 (M+H, 100), (ES-neg): m/z (%) = 438 (M-H, 100);
HPLC (method 1): rt (%) = 4.08 (100).

30 Example 59

tert-Butyl 4-[(3-{[(5-chloro-2-thienyl)carbonyl]lamino}-2-hydroxypropyl)amino]-

phenyl-carbamate

35 starting from N-tert-butyloxycarbonyl-1,4-phenylenediamine:
MS (ESI): m/z (%) = 426 (M+H, 45), 370 (100);



'25 tert-Butyl 4-[5-({

[ (5-chl oro-2-thienyl)carbonyl]am no}net hyl)-2-oxo-1, 3-oxazoli- din-
3-yl ] phenyl carbamate starting from Exanple 59: Ms (ESI):. mz (% = 493
(MtNa, 70), 452 (MtH, 10), 395 (100); HPLC (nmethod 1): rt. (%9 = 4.41
(100). 30 Exanple 94 ter?-Butyl

2- 0X0- 3-[ 4- ( 2- oxo- I-pyrrolldlnyl)phenyII7§ 3-oxazol i di n-5- yl}nethyl
carbamate 35 starting from Exanple 60: M5 (DCl, NH3): mz (% 393 (M-NH4,
100); -87 HPLC (nethod 3): rt (9% = 3.97 (100). Exanple 95 5

5- Chl oro- I\I—({;ﬂaﬂ@@ém@&@;%(@)@x@ﬁzﬁ@gr phol i nyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di
n- 5-yl }met hyl)-2-thi ophenecarboxam de G 10 260 ng (0. 608 mml) of

5-chloro-N-(3-{ [3-fluoro-4-(3-o0xo0-4- m)rphollnyl)phenyl)

am no) - 2- hyd Exawipiepg| ) - 2- t hi ophenecar boxani de (from Exanple 61), 197 ng
(1.22 mol) carbonyl i m dazol e and 7 ng of di nethyl am nopyridine in 20 m

of di oxane are boil ed under reflux for 5 hours. 20 m of acetonitrile are
then adfed, antiButyle nmi2x<hyvdm@xiye3-{ui(2s0x0-1-pyraolididybphemyd kshinofprdpyi-cardvwayve
oven at 180C _for 30 mnutes. 15 The solution is concentrated using a rotary
evapor at or afP%%r omat ographed on an RP-HPLC colum. This g| ves 53 ng (19%
of theory) of the target corrpound NVR (300 WHz, d6-DVSO) - 3.6-3. 7

a8 (5, 21, %‘*‘ffb%lfé m, F et fyﬁgﬁ{‘héfwlwﬁ“?%b&?g@h&% 19850
(dd, 1 H) 7 69644k H, t hi ophene) 8.95 (t,1 H CONH). Exanple 96

5- Chl ong- N-[ (ves pset WBGM(‘?} 339@@?@}1' fody; 5-yl ) met hyl [-2- 25
t hi ophenecar boxam de start from Exanpl e 62: Ms (ESI): mz (% = 359

([ M#Na) +, 71¥IPL43tmethag Ly: }H( $:57& pat t er n;
Example 61

15 5-Chloro-N-(3-{[3-Nluoro-4-(3-0x0-4-morpholinyl)phenyl]Jamino}-2-hydroxypro-
pyl)-2-thiophenecarboxamide

800 mg (3.8 mmol) of 4-(4-amino-2-fluorophenyl)-3-morpholinone and 700 mg
(3.22 mmol) of 5-chloro-N-(2-oxiranylmethyl)-2-thiophenecarboxamide in 15 ml of
20 ethanol and | ml of water are heated under reflux for 6 hours. The mixture is
concentrated under reduced pressure and treated with ethyl acetate, precipitated
crystals are filtered off with suction and the mother liquor is chromatographed giving
276 mg (17% of theory) of the target compound.
Ry (ethyl acetate): 0.25.-—-- - -
25

Example 62

(N-(3-Anilino-2-hydroxypropyl)-5-chloro-2-thiophenecarboxamide
starting from aniline:

30 MS (DCI, NH3): m/z (%) = 311 ([M+H]", 100), Cl pattern;
HPLC (method 3): 1t (%) = 3.79 (100).

Example 63

35 5-Chloro-N-(2-hydroxy-3-{[4-(3-0x0-4-morpholinyl)phenyl]lamino}propyl)-2-
thiophenecarboxamide



"HPLC (nethod 3): rt (% = 4.39 (100). 1C50: 2 zM 30 -88 Exanple 97

5--Chl or o- N- ({2- oxo- 3-[ 4- ( 3- ox0- 4- nor phol i nyl ) phenyl ] -1, 3-oxazol i di n-5-yl } -
met hyI)-2-thi ophenecar boxam de 5 starting from Exanple 63: Ms (ESI): niz
(% 458 ([ M+Na] +, 66), 436 ([M+H +, 100), d pattern; HPLC (nethod 3):
rt (O/c) = 3.89 (100). 1C50: 1.4 nM 10 Exanple 98

N-[(3- {4 [ Acetyl (cycl opropyl ) am noj phenyT - 2-o0xo0-1, 3-oxazol i di n-5-yl) net hyl
)- 5-chl oro-2-thi ophenecarboxani de starting from Exanple 64: 15 Ms (ESI):
mz (%9 = 456 ([ MtNa] +, 55) 434 ([ M+H] +, 100), d pattern; HPLC (nmethod

3 t (9 20 N[ (3-{4-[A
cZatyIr(m(et/?wl témq'g i?l"EQ)(‘l— enﬁ?S 'Em%?(ﬁ%jl n- 5- yl[§me§ hyl[] 5-
chl or o- 2- t hi am/bé AFi410 (Né+HES|55)) Ghpllemy = 408 (M+H, 30), 449

( M-H+MeCN, 1?@)_C (nﬁﬁ\&j)nﬁt(l%?d #38 (¥go).= 3.66 nmin. 25 Exanple 100

5- Chl oro- N- ({2- ox0- 3-[4-( trlazol 1-yl ) phenyl]-1, 3-oxazolidin-5-yl}

- nmet hyl)-2-thi ophenecar boxam de 30 Ms (ESI): mz (%9 = 404 (M+H, 45), 445

(MEHEMEEN,  18Qam 1eI-H_C (method 4): rt = 3.77 mn. Exarrpl e 101 35

Tert-butyl 1-{32-

[ (5-chl oro-2-thi enyI ) car bonyl | am no} net hyl ) - 2- oxo- 1, 3-
N-[3-({4-[Acetyl(cyclopropyDamino]phenyl }Jamino)-2-hydroxypropyl]-5-chloro-

2-thiophenecarboxamide

starting from N-(4-aminophenyl)-N-cyclopropylacetamide:
10 MS (ESI): m/z (%) = 408 ((M+H]", 100), CI pattern;

HPLC (method 3): it (%) = 3.77 (100).

Example 65

15 N-[3-({4- [Acety!(methyl)ammo]phenyl}ammo) -2-hydroxypropyli-S-chloro-2-
thlophenecarboxamlde
starting from N-(4-aminophenyl)}-N-methylacetamide:
MS (ESI): m/z (%) = 382 (M+H, 100);
HPLC (method 4): rt = 3.31 min.

20
Example 66
5-Chloro-N-(2-hydroxy-3-{[4-(1H-1,2,3-triazol-1-yl)phenyl]amino}propyl)-2-
thiophenecarboxamide

25 starting from 4-(1H-1,2,3-triazol-1-yl)aniline (Bouchet et al.; J.Chem.Soc.Perkin

Trans.2; 1974; 449):
MS (ESI): m/z (%) = 378 (M+H, 100);
HPLC (method 4): rt = 3.55 min.

30 Example 67

tert-butyl 1-{4-[(3-{[(5-chloro-2-thienyl)carbonyl]aminc}-2-hydroxypropyl)-
amino]phenyl}-L-prolinate
MS (ESI): m/z (%) = 480 (M+H, 100);

35 HPLC (method 4): rt = 3.40 min.



“oxazolidin-3-yl]phenyl}-L-prolinate -89 M5 (ESI): mz (% = 450 (M+H- 56,
25), 506 (M+H, 100); HPLC (nmethod 4): rt = 5.13 mn. Exanple 102 5
1-{4-[5-({ [(5-Chloro-2-thienyl)carbonyl]am no)
met hyl ) - 2- oxo- 1, 3- oxazol i di n- 3- yl] phenyl }-4-pi peri di necar boxam de M
(ESI): mz (% = 463 (MH 100); HPLC (gethod 4): rt = 2.51 nmin. 10
Exanpl e 103 1-{4-[5-({ Ead
[ (5- Chl or o-2-t hi enyl ) carbonyl ] am no} net hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-
yl ] phenyl } - 3- pi peri di necarboxam de 15 M5 (ESI): mz (%9 = 463 (MtH, 100);
HPLC (et hod gkhmpid 6§ 2. 67 min. Exanple 104 20
5- Chl oro- N- ({Z-0X0-3-[ 4- (4- oxo- | - pi peri di nyl ) phenyl ] -1, 3-oxazol i di n-5-
yl }met hyl ) - 2-t bi ophenecarboxamde M (ESI): mz (% = 434 (MtH, 40), 452
(MFHHH20,  10@){4-[{43-3( (6 s Eihien 00arbbink farhiel21asy dtbkypropyl)amio)phe. 25
Exanpl e 105 1- h4- ["15“%3& .
[ 45- Chl or o- 2 P¥HreRiReytdinesarbe¥amiftio) net hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-
{I ] pﬂeggl % LMS (EES Tnaritizd 60)304 35 M-ED) I)C:O);rﬂ z (%9 = 449 (M+H, 100); HPLC

nmet hod 4): = 3. L., - Exanpl e 106
5-Chl oro-N-[ %%4%%%%2%’)’(?%&%91 ) - 1- pi peri di nyf] phenyl } - 2- oxo- 1, 3- oxazol
I - din-5-yl)nethyl]-2-thi ophenecar boxam de

Example 69

10 1-{4-[(3-{[(5-Chloro-2-thienyl)carbonyl]amino}-2-hydroxypropyl)-amino]phe-
nyl}-3-piperidinecarboxamide
MS (ESD): m/z (%) = 437 (M+H, 100);
HPLC (method 4): rt = 2.43 min.

15 Example 70

5-Chloro-N-(2-hydroxy-3-{[4-(4-0x0-1-piperidinyl)phenyllamino}propyl)-2-
thiopheneéarboxamide
MS (ESI): m/z (%) = 408 (M+H, 100);

20 HPLC (method 4): rt = 2.43 min.

Example 71

1-{4-[(3-{[{5-Chloro-2-thienyl)carbonyl]Jamino}-2-hydroxypropyl)amino}phe-
25 nyl}-L-prolinamide

MS (ESI): m/z (%) = 423 (M+H, 100);

HPLC (method 4): rt = 2.51 min.

Example 72
30

5-Chloro-N-[2-hydroxy-3-({4-[3-(hydroxymethyl)-1-piperidinyl]phenyl}-
amino)propyl]-2-thiophenecarboxamide
MS (ESI): m/z (%) = 424 (M+H, 100);
HPLC (method 4): it = 2.43 min.
35



‘5 M5 (ESI): mz (%9 = 450 (M+H, 100); HPLC (method 5): rt = 2.53 mn.

Exanpl e 107 10

5-Chl oro-N-[(3-{4-[2-(hydroxynet hyl ) -1-pi peri di nyl ] phenyl } - 2- oxo- 1, 3- oxazol
i - din-5-yl)nmethyl]-2-thi ophenecarboxamide M (EST): mz (%9 = 450 (M+H,
100); HPLC (nmethod 5): rt = 2.32 mn. 15 IlExarrpIe 108 Ethyl 1-{ 4-[5-({

[ (5-chl oro-2-thienyl)carbonyl]am no} net ﬁ)?l ) - 2- oxo- |, 3-oxazol i -

di n- 3-yl ] phenyl } - 2- pi peri di necarboxylate M (ESI): mz (%9 = 492 (M+H,
100); 20 HPLC (nmethod 5): rt = 4.35 mn. Exanple 109

._._5_Chl or oNzhmtpde 74- [ 2- (hydr oxynet hyl ) - 1- pyrrol i di nyl ] phenyl } - 2- oxo-1, 3-0
xazoli- 25 din-5-yl)nethyl]-2-thi ophenecarboxamde Ms (ESI): mz (% = 436
(MtH, 100); HPLC (nmethod 4): rt = 2.98 mn. Exanple 110 30

5- Chl or 0- N- ( {R2€hk@o N Zhydraxyr3-dui[di(R abmsmahjli-uwgm@ﬂ?hm%yl ] ;11, 3-oxa

zoli- din-5-yl)nmethyl)=2-thi gphenecar boxam de M (ESI): z 74
(MtH, 100) ; ﬁﬁi‘@iﬂ%{’iﬁ%’é'i‘j@%{’e@rﬁ%ﬁ“ €. 35 -91 Examle 111

5- Chl or 6- N- ( {\3S [(BSI)2mvwetfhiys SixkadiyHr B0BH- pyrrol o[ 3, 4-d] i soxazol - 5-yl ) phenyl ]
- 2-oxo- 1,3 Lol R-5-vyl ,} hyl ) - 2-t hi ophenecar boxam de 5 M5 (ESI): ‘
mz (% = 463 (B(N?rﬁ]nkt%@)‘t? ryﬂ%ﬁgﬁlﬁét hod 4): rt = 2.56 mn. Exanple 112 10
5-Chl oro-N-({2-0x0-3-[4-(2-0x0-|-pyrrolidinyl)-3-(trifluoronethyl)phenyl]-1
Example 74

10 Ethyl 1-{4-[(3-{[(5-chloro-2-thienyl)carbonyl]amino}-2-hydroxypropyl)-
amino]phenyl}-2-piperidinecarboxylate
MS (ESI): m/z (%) = 466 (M+H, 100);
HPLC (method 4): rt = 3.02 min.

15 Example 75

5-Chloro:N-[Z-hydroxy-3-({4-[2-(hyd_roxymethyl)—l-pyrrolidiny]]phenyl}amino)-
propyl]-2;thiophenecarboxamide
MS (ESI): m/z (%) = 410 (M+H, 100);

20 HPLC (method 4): rt = 2.48 min.

Example 76

5-Chloro-N-(2-hydroxy-3-{[4-(2-methylhexahydro-5H-pyrrolo[3,4-dJisoxazol-5-
25 vl)phenyllamino}propyl)-2-thiophenecarboxamide

MS (ESD): m/z (%) = 437 (M+H, 100).

HPLC (method 5): it = 1.74 min.

Example 77
30

5-Chloro-N-(2-hydroxy-3-{[4-(1-pyrrolidiny])-3-(trifluoromethyl)phenyl]-
amino }propyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 448 (M+H, 100);
HPLC (method 4): rt = 3.30 min.
35



oxazol i di n-5-yl ) net hyl ) - 2-t hi ophenecarboxam de M (ESI): mz (% = 488
(M+tH, 100); HPLC (nmethod 4): rt = 3.64 mn. 15 Exanple 113

“5-Chl oro- N ({3-[ 3-chl or o-4- ( 3- oxo0- 4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di
n- 5-yl }met hyl)-2-thi ophenecarboxam de M5 (ESI): mz (%9 = 470 (M:H, 100);
20 HPLC (nmethod 4): rt = 3.41 mn. Exanplg 114 - -5 Chloro

N- - ({2- ox0- 3-[ 4- ( 3- ox0- 4- nor phol i nyl ) - 3-(¢ri fl uor onret hyl ) phenyl ] -1, 3- 25
oxazol i di n-5-yl) nmet hyl ) - 2-t hi ophenecarboxam de Ms (ESI): mz (% = 504
(MtH, 100); HPLC (nethod 4): rt = 3.55 mn. Exanple 115 30

5- Chl or o- N- ( (B legghyl - 4- ( 3- oxo- 4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di
n- 5-yl}net hy‘I')@%t_h_lophenecar boxamide M5 (ESI): mz (% = 450 (M+H, 100);
HPLC (method 4): rt = 3.23 min. 35 -92 Exanple 116

5- Chl or 0- N- ( {S3ChRreyNu1D-h4 dfxyo3-Rd2amiorhph iraYidineByir lvorentiyl hhengRol i di n
- 5-yi} et hylg -.Z-ihi oggeg car.boxam,de 5. (ESI): mz (% = 461 (M+H, 100);
HPLC (et hod fjineRropyl-Zthipphenegarbogamide, 7° 1

5- Chl or 6- N- ({MS[(BSHBhinde (% ¥= 62 (MrHoll 0@ nyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n- 5-

I t hyl) - 24 i, oph b 1de M5 (ESI): m %9 = 440 (M+H, 100);
YL ot o HRLC [REBBESS ARG T (F )16 2 Y ( :
Example 79

10 5-Chloro-N-(3-{[3-chloro-4-(3-ox0-4-morpholinyl)phenylJamino}-2-hydroxy-
propyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 444 (M+H, 100),
HPLC (method 4): 1t = 3.26 min.

15 Example 80

5-Chloro-N-(2-hydroxy-3-{[4-(3-0x0-4-morpholinyl)-3-(trifluoromethyl)phenyl]-
amino}prdpyl)-Z-thiophenecarboxamide
MS (ESI): m/z (%) = 478 (M+}H, 100);

20 HPLC (method 4): rt = 3.37 min.

Example 81

- -5-Chloro=N-(2-hydroxy-3={{3=methyl-4-(3-oxo-4-morpholinyl)phenyl}amino}-
25 propyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 424 (M+H, 100);
HPLC (method 4): rt = 2.86 min.

Example 82
30

5-Chloro-N-(3-{[3-cyano-4-(3-0xo-4-morpholinyl)phenyl]amino}-2-hydroxypro-
pyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 435 (M+H, 100);
HPLC (method 4): 1t = 3.10 min.
35



5-Chl oro-N-({3-[3-chl oro-4-(2-oxo-1|-pyrrolidinyl)phenyl]-2-oxo0-1, 3-oxazolid
in- 5-yl}methyl)-2-thi ophenecarboxam de M5 (ESI): mz (%) = 454 ( MtH,

100); 20 HPLC (nmethod 4): rt = 3.49 mn. Exanple 119 - -5-eWDro i =({3 3;
5=di net hyl "4=(3=0x0- 4=nr or phol i nyt) phenyl ] - 2=o0xo0-1, 3-oxa- 25

zol i di n-5-yl ) net hyl ) - 2-t hi ophenecar boxa&ge M5 (ESI): mz (%9 = 464 (MtH,
100); HPLC (nmethod 4): rt = 3.39 mn. nple 124 30

N ({3-[ 3- (Am nocar bonyl ) - 4- ( 4- mor phohnyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n- 5-

yl }met hyl ) - 5- chl or o- 2-t hi ophenecarboxam de M5 (ESI): mz (% = 465 (MtH,

100); HPLC (mtal&g&gjz rt = 3.07 mn. 35 -93 Exanple 121

5- Chl oro- N- ({3-T3- met hoxy- 4- (4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n- 5-
yl ) met hyl ) - 2-t hi ophenecarboxamde 5 M5 (ESI): mz (%9 = 452 (M:H, 100);
HPLC (net hod Séﬁhloi'é-NE(l’Q{[@Qh’]ﬂrlb-él-@ﬂﬁﬁﬂoﬁdﬁgﬁph@nyl]amino}-2-hydr_oxyproprl)-z-
N ({3-[3-Acetyl -4%-%th i nyl ) phenyl)-2-o0xo0-1, 3-oxazol i di n-5-yl) et hyl) -
5- chl or o- 2- thiCBFRESA B¢ de’ MS (ESI): mz (% = 464 (M+H, 100): HPLC
(NH?EQOF?)A: Ty Eﬂ%ﬁ%wﬂ: b (Mfﬁpl(fg))iﬁs 1)-2 1,3 lidin-5-yl}

-[ 3- Am RRs4s £ 3-.0Xp=4- D al.inyl ) phenyl)-2-oxo0-1, 3-oxazol i di n-5-yl }-
met hyI)-5-ch?'@)rl‘g:-é1:‘?tﬁ?cg%)ngn'éé%p%?am de M (EST): mz (%9 = 451 (MHH,
100); 20 HPLC (nethod 6): rt = 3.16 mn.

' Example 84

10 5-Chloro-N-(3-{[3-chloro-4-(2-0x0-1-pyrrolidinyl)phenylJamino}-2-hydroxypro-
pyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 428 (M+H, 100);
HPLC (method 4): rt = 3.39 min.

15 Example 85

S-Chloi'o_;N-(3-{[3,5-dimethy]-4-(3-oxo-4-morpholinyl)phenyl]amino}-2-hydro-
xypropyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 438 (M+H, 100);

20 HPLC (method 4): rt = 2.84 min.

Example 86

—N=(3<{[3-(A minocarbonyl)-4-(@-morphulinyl)phenyliamino}-2-hydroxypropyl)-
25 5-chloro-2-thiophenecarboxamide
MS (ESI): m/z (%) = 439 (M+H, 100);
HPLC (method 4): rt = 2.32 min.

Example 87
30

5-Chloro-N-(2-hydroxy-3-{[3-methoxy-4-(4-morpholinyl)phenyllamino}propyl)-
2-thiophenecarboxamide
MS (ESI): m/z (%) = 426 (M+H, 100);
HPLC (method 4): rt = 2.32 min.
35



Exam |l e 124 =c7il oro-4--(2---nme yl 3bxo=4=nor phol i ny )phenyl]--oxo0-1, 3- 25
oxazol i di n-5-yl ) et hyl)-2-t hi ophenecarboxam de M5 (ESI): mz (%9 = 484
(MtH, 100); HPLC (method 4): rt = 3.59 min. Exanple 125 30

5-Chl oro- N-{13-[ 3-chl or o- 4- (2- met hyl - 5~o0xo0- 4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3-
oxazol i di n-5-yl) net hyl ) - 2-t hi ophenecarboxgm de M (ESI): mz (% = 484
(MtH, 100); HPLC (method 4): rt = 3.63 nmin. 35 -94 Exanple 125a

5- Chl oro- N-[ ( 2- ox0- 3-{4-[ (3- ox0- 4- nor phol i nyl ) met hyl ] phenyl } -1, 3- oxazol i di n
- 5-yl)met hyl ] -2-thi ophenecarboxamde 5 M5 (ESI): mz (%9 = 450 (M+H, 100);

HPLC (et hod Hyample 88 3. 25 min. Via epoxide opening with an am ne and
subsequent cyclization to give the correspondi ng oxazolidinone, it was

al so possible to prepare the following 10 conpounds: Exanple

No. St r uct ur eNNR3-{[3-Acetg]-BAMmérpholihZbiphedRziAd B2 hydkdxypropyl)-5-chloro-2-
thiophenecarboxamide
5 MS (ESI): m/z (%) = 438 (M+H, 100);
HPLC (method 4): 1t = 2.46 min.

Example 89

10 N-(3-{[3-Amino-4-(3-o0xo0-4-morpholinyl)phenyllamino}-2-hydroxypropyl)-5-
chloro-2-thiophenecarboxamide
MS (ESI): m/z (%) = 425 (M+H, 100);
HPLC (method 4): rt = 2.45 min.

15 Example 90

5-Chloro:I_\I-(3-{ [3-chloro-4-(2-methyl-3-oxo-4-morpholinyl)phenyl]amino}-2-
hydroxypropyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 458 (M+H, 100);

20 HPLC (method 4): 1t = 3.44 min.

Example 91

-~ —5=Chloro=N-(3={{3-chloro-4=(2-methyl-5-oxo=d-morpholinyljphrenyl]amino}-2-
25 hydroxypropyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 458 (M~+H, 100);
HPLC (method 4): rt = 3.48 min.

Example 91a
30

5-Chloro-N-[2-hydroxy-3-{{4-[(3-0x0-4-morpholinyl)methyljphenyl}amino)-
propyl]-2-thiophenecarboxamide

starting from 4-(4-amino-benzyl)-3-morpholinone (Surrey et al.; J. Amer. Chem.
35 Soc.; 77; 1955; 633):
MS (ESI): m/z (%) = 424 (M+H, 100);
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HPLC (method 4): rt = 2.66 min.

General method for preparing 3-substituted 5-chloro-N-{(2-o0xo0-1,3-0xazolidin-
S-ylymethyl]-2-thiophenecarboxamide derivatives starting from substituted
N-(3-amino-2-hydroxypropyl)-5-chloro-2-thiophenecarboxamide derivatives

O O
A< S\-Cl O’ NJ%’C'
’jgfj\@’ LN U
R

At room temperature, carbodiimidazole (1.2 to 1.8 eq.) or a similar phosgene
equivalent are added to a solution of the substituted N-(3-amino-2-hydroxypropyl)-5-
chloro-2-thiophenecarboxamide derivative (1.0 eq.) in absolute THF (about
0.1 mol/l). At room temperature or, if appropriate, at elevated temperature (up to
70°C), ll;_c mixture is stirred for 2 to 18 h and then concentrated under reduced
pressure. - The product can be “purified by silica gel chromatography

(dichloromethane/methanol mixtures or cyclohexane/ethyl acetate mixtures).

The following compounds were prepared in an analogous manner:

Example 27

_ N-[(3-Benzyl-2-0x0-1,3-0xazolidin-5-yl)methyl]-5-chloro-2-

thiophenecarboxamide
MS (DCI, NH,): m/z (%) = 372 (M+Na, 100), 351 (M+H, 45);
HPLC (method 1): 1t (%) = 4.33 min (100).

Example 28

5-Chloro-N-{[3-(3-cyanophenyl)-2-oxo-1,3-0xazolidin-5-yllmethyl}-2-
thiophenecarboxamide

MS (DCI, NH.,): m/z (%) = 362 (M+H, 42), 145 (100);

HPLC (method 2): 1t (%) = 4.13 min (100).

N CV



194 ; / N HI C o0 0 1311 NN F I\ 195.85 Cl S 132y-0206.12 "° G 4YQCl O
F -95 Exanple No. StructureMP. [C]C50 [AM 1330 -\ F 0 017-062 N' s 0 O
134 F jLO07.48 O from 1-(4-am no-phenyl)- iperidin-3-ol (Tong, L.K J. et
al .; Amer.Chem Soc 1960; 82, 1988). 135>-021.1 OrOF O NL J ~ ")\-0-1

- 86 -

Example 29

5-Chloro-N-({3-[4-(cyanomethyl)phenyl}-2-0x0-1,3-0xazolidin-5-yl}methyl)-2-
thiophenecarboxamide

5 MS (ESIy: m/z (%) = 376 (M+H, 100);
HPLC (method 4): rt =4.12 min

Example 30

10 5-Chloro-N-({3-[3-(cyanomethyl)phenyl}-2-0x0-1,3-0xazolidin-5-yl}methyl)-2-
thiophenecarboxamide
MS (ESI): m/z (%) = 376 (M+H, 100);
HPLC (method 4): it =4.17 min

15 Example 92

tert-Butyfr 4-{5-({[(5-chloro-2-thienyl)carbonyl]amino}methyl)-2-0x0-1,3-0xa-
zolidin-3-yllbenzylcarbamate
starting frorn Example 58:
20 MS (ESI): m/z (%) = 488 (M+Na, 23), 349 (100);
HPLC (method 1): 1t (%) = 4.51 (98.5).

Example 93

25 tert-Butyl 4-[5-({{(5-chloro-2-thienyl)carbonyl}amino}methyl)-2-0x0-1,3-0xazoli-
din-3-ylJphenylcarbamate
starting from Example 59:
MS (ESD):.m/z (%) = 493 (M+Na, 70), 452 (M+H, 10), 395 (100);
HPLC (method 1): rt (%) = 4.41 (100).

30
Example 94
tert-Butyl  2-o0xo0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-5-yl)methyl-
carbamate

35 starting from Example 60:

MS (DCI, NH3): m/z (%) = 393 (M+NH,, 100},
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HPLC (method 3): rt (%) = 3.97 (100).

Example 95

5-Chiloro-N-({3-[3-fluoro-4-(3-oxo-4-morpholinyl)phenyl)-2-0x0-1,3-0xazolidin-
5-yl}methyl)-2-thiophenecarboxamide

260 mg (0.608 mmol) of 5-chloro-N-(3-{[3-fluoro-4-(3-oxo0-4-morpholinyl)phenyl]-
amino}—Z;hydroxypropyl)-2-thi0phenec;arboxamide (from Example 61), 197 mg
(1.22 mmol) of carbonylimidazole and 7 mg of dimethylaminopyridine in 20 mj of
dioxane are boiled under reflux for 5 hours. 20 ml of acetonitrile are then added, and
the mixture is stirred in a closed vessel in a microwave oven at 180°C for 30 minutes.
The solution is concentrated using a rotary evaporator and chromatographed on an
RP-HPLC column. This gives 53 mg (19% of theory) of the target compound.

NMR (300 MHz, ds-DMSQ): &= 3.6-3.7 (m,4H), 3.85 (dd,1H), 3.95 (m,2H), 4.2
(m,1H), 4.21 (s,2H), 4.85 (m,1H), 4.18 (s,2H), 7.19 (d,1H,thiophene), 7.35 (dd,1H),
7.45 (t,1H), 7.55 (dd,1H), 7.67 (d,1H,thiophene), 8.95 (t,1H,CONH).

Example 96

5-Chloro-N-[(2-0x0-3-pheny]-1,3-0xazolidin-5-yl)methyl}-2-
thiophenecarboxamide

starting from Example 62:

MS (ESI): m/z (%) = 359 ([M+Nal", 71), 337 ((M+H]", 100}, C] pattern;
HPLC (method 3): rt (%) = 4.39 (100).

ICsoZ 2 uM



"N N\ / "N'C 50 -96 Exanples 14 to 16 bel ow are worki ng exanpl es for
the optional oxidation step. Exanple 14 5 5-Chloro-N({
(5S)-3-[3-fluoro-4-(1-oxo-1 [| anbda] 4, 4-t hi azi nan-4-yl ) phenvl ] - 2-

oxo-1, 3-oxazol i di n-5-yl }met hyl ) - 2-t hi ophenecar boxam de 10 At 0C,
5~-chloro-N-({(5S)-3-[3-fluoro-4-(1, 4-thi géi nan- 4-yl ) phenylj - 2- oxo- 1, 3-
oxazol i di n-5-yl } met hyl ) - 2-t hi ophenecar boXam de (0.1 g, 0.22 mmol) from
Exanple 3 in nethanol (0.77 m) is added to a solution of sodium periodate
(0.05 g, 0.23 mMmol) in water (0.54 m), and the m xture is stirred at 0C
for 3 h. 1 is then added, and the m xture is stirred at RT for 8
h. After adgilg%l%'r#il‘fwa further 15 50 ng of sodium periodate, the mxture is
once nore stirred at RT overnight. The mxture is then adm xed with 50 m
of water, ang. d-RsQqbioR oAt 4-nforbhb elvi1-1, ok BzoYidei 5 Viashi ng
w th water andmgfsr \ vg?‘g@ 858% of {Iﬁgg&y fyc}f ’wgr ystal s. Cyl} 257C;
20 Rf (sili CH’%‘MI gl"l!i’bﬁ%?"@fwa"g Etate 1:1) 0.54 (starting materl al =
0.46); 51 Co0stuaingdrom ExdmMe 696 (DCl ) - 489 (l\/HrNH4), Cl pattern. _97 Exanple
15 Preparati + + . :
5-chl or 0- N- ( g"% T3 () 5458 (DS NRT |+ B 438 §Mrti b LODnGheaer) - 3.

f | uor ophenyl HPRCopeetiod33)ordZ = 38N ¢BOYI } met hyl ) - 2-t hi ophenecar boxam de 5 HN
5-Ch|oro-N-(i] 14n

(5S)-3-[3-fl %‘P'o-‘ﬂ- M 4-t hi azi nan- 4-yl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n- 5-yl
}met hyl ) - 2-t hi ophenecar boxam de from Exanple 3 (0.1 g, 0.22 mml) in 3.32

10 Example 98

N-[(3-{4-[Acetyl(cycloprepyl)amino]phenyl}-2-0x0-1,3-0xazolidin-5-y)methyl}-
S-chloro-2-thiophenecarboxamide
starting from Example 64:
15 MS (ESI): m/z (%) = 456 ([M+Na]", 55), 434 ((M+H]", 100), CI pattern;
HPLC (method 3): rt (%) = 4.05 (100).-

ICsg: 50 nM
Example 99

20 -
N-{(3-{4-[Acetvl(methyl)amino]phenyl}-2-0x0-1,3-0xazolidin-5-yl)methyl]-5-
chloro-2-thiophenecarboxamide
MS (ESI): m/z (%) = 408 (M+H, 30), 449 (M+H+MeCN, 100);
HPLC (method 4): rt = 3.66 min.

25

Example 100

5-Chloro-N-({2-0x0-3-[4-(1H-1,2,3-triazol-1-yl)phenyl])-1,3-0xazolidin-5-yl}-
methyl)-2-thiophenecarboxamide

30 MS (ESD: m/z (%) = 404 (M+H, 45), 445 (M+H+MeCN, 100),
HPLC (method 4): rt = 3.77 min.

Example 101

35 Tert-butyl 1-{4-[5-({[(5-chloro-2-thienyl)carbonyllamino }methyl)-2-0x0-1,3-
oxazolidin-3-yl]phenyl}-L-prolinate



10 of a mixture of 1 part of water and 3 parts of acetone is adm xed with
80 ng (0.66 mml) of N-nethylnorpholine NNoxide (NMD)) and 0.1 ml of a 2.5%
strength solution of osmumtetroxide in 2-methyl-2-propanol. The m xture
is stirred at room tenperature overnight, and another 40 ng of NMO are
added. The mxture is stirred for a furtgﬁ ni ght and then poured into 50
m of water and extracted three tines wwth 15 ethyl acetate. The organic
phase gives, after drying and concentrating, 23 ng and the aqueous phase,
after renoval of the insoluble solid by filtration with suction, 19 ng (in
total 39% of MQ@ESI)))m&f(%)heuca(mge}l-ﬁ:ﬁorz’ppgo@i(mmp100)238C; Rr (tol uene/ et hyl

acetate 1:1) terlal = 0.46); 20 I1C50 value = 210 nM M5
(DCl): 505 (r&l!’r%%afm%f’é%&d CEREE: Blanpl e 16 25
5-Cnhloro-N-{[(5S)-3-(3-fluoro-4-norphol i nophenyl) -2-oxo-1, 3-oxazol i di n- 5-

yl ] met hyl } - ZE[ E’ gﬂpgﬂgcar boxam de N-oxide is obtained by treat| ng
5-chl oro- N-{ 3-fl uoro-4-nor phol i nophenyl ) - 2- oxo-

1, 3-oxazol i di n-5-yl ] methyl J-2- thi ophenecarbox ami de from Exanple 1 with

G pattorny. O S MBRERT AR BOlehe | Halopmetl i Roh R pxaait 1

refer to the ybphepYiid-pipedidingearboxamide General net hod for preparing
am di nes and 3 gsy)emge(%)v-a%ym_..gt aoghi ng from 5

cyanonet hyl ph X(d;( | tute

5-chl oro- N[ (1%) 63(5‘20 i2d iP5 - yi )met hyl ] - 2-thi ophenecar boxam de

deri vatipves The cyanonethylphenyl substituted

5-chl oro- N- [ ﬁ oxg- igi oxazol i di n-5-yl)nmet hyl]- 2-thi ophenecarboxam de
derivative i (1.0 eq.) is, together with 10 triethylanne (8.0

eq.), stirred at RT in a saturated sol ution of hydr ogen sul phide in

P2 i uced it GRS Clots- Tihie IL é?iﬂ%" olRBR P exd IR-pEBSIAST, 11T e
acid. The or grb]phenvlb-ﬁaspendmm MySO4, filtered and concentr at ed

under neducegPYESFULE: (9H2= JéMiHdfygyr oduct is dissolved in acetone
(0.01-0.1 nol./1)_ and adm xed_with rrethyl i odide (40-eq.). The reaction

mxture is stHPrlr%H“%ff’o‘i‘ﬂbl‘ﬁ't%ﬁﬂé?‘&ture (RT) for 2 to 5 h
Example 104

20 5-Chloro-N-({2-0x0-3-[4-(4-0x0-1-piperidinyl)phenyl]-1,3-0xazolidin-5-
yl}methyl)-2-thiophenecarboxamide
MS (ESD: m/z (%) = 434 (M+H, 40), 452 (M+H+H>0, 100), 475 (M+H+MeCN,
60);
HPLC (method 4): rt = 3.44 min.

25

Example 105

1-{4-[5-({[(5-Chloro-2-thienyl)carbonyl]amino}methyl)-2-0x0-1,3-0xazolidin-3-
yl]Jphenyl}-L-prolinamide

30 MS (ESI): m/z (%) = 449 (M+H, 100);
HPLC {method 4): rt = 3.54 min.



‘and then concentrated under reduced pressure. The residue is dissolved in
nmet hanol (0.01-0.1 nol/l) and, to prepare the 20 unsubstituted am dines,
adm xed wi th anmoni um acetate (3 eq.) and ammoniumchloride (2 eq.). To
prepare the substituted am dine deri vatives, primary or secondary am nes
(2.5 eq.) and acetic acid (2 eq.) are adggd to the nethanolic solution.
After 5- 30 h, the solvent is renpved under reduced pressure and the
residue is purified by chromatography over an RP8 silica gel columm
(water/acetonitrile 911-1/1 + 0.1% 25 trifluoroacetic acid). The follow ng

conpounds wergxJps1eaped i n an anal ogous manner: Exanple 31: 30
N-((3-[4-(2- Ami no-2Z-1Tm noet hyl ) phenyl ] - 2- oxo- |, 3- oxazol i di n- 5-y|
) met hyl ) - 5- chl or o- 2-t hi ophenecar boxam de M5 (ESI): mz (% 393 (M+H,

100); HPLC (3ehhad-MNY(3-{4 F(l@dﬁ@xﬂﬁnﬂhﬁ?-l ;ﬁﬁeﬁambﬁenﬁa} 2-0x0-1 ,3-oxazoli-

5-Chl oro- N H-im dazol -

met hyl )phem(/l{"’3 Zg)ﬂi'?i' l%yg]_i agﬁ?qe&pgpdgam@z thyI) 2-t hi ophenecar boxani de 5
MS (ESI )5 m MEYESH: AlD(%MKSO (IeH, 16PL.C (method 4): rt = 2.61 nmin Exanple

33: 10 .
5- Chl or o- N- [ (%G5G35 3t 5 22 BB phol i nyl ) et hyl | phenyl } - 2- oxo- 1, 3- oxazol i
- di n-5-yl)nmethyl ]-2-thiophenecarboxam de Ms (ESI): nmfz (% 463 ( M+H,

100); HPLC (@@ @ﬂ? Jﬁ% rt = 2.70 min 15 Exanpl e- 34:
5-Chl oro- N-[ (8={3=TZ=17m no- 2- (1- pyrrolidinyl)ethvl]phenyl)-2-o0xo-1, 3- oxazol
i - din-5-yl)methyl]-2-thi ophenecarboxam de 20 M5 (ESI): mz (% = 447
(MrH, 3400);  s5.Chloro-N-[(3-{4-[2-(hydroxymethyl)-1-piperidinylJphenyl}-2-oxe-1,3-0xazoli-
din-S-yIl)methyl]-2-thiophenecarboxamide
MS (ESI): m/z (%) = 450 (M+H, 100);
HPLC (method 5): rt = 2.32 min.

15 Example 108

Ethyl l_:{4-[5-({[(S-chl0ro-2-thienyI)carbonyl]amino}methyl)-Z-oxo—1,3-oxazoli-
din-3-yl]phenyl}-2-piperidinecarboxylate
MS (ESI). m/z (%) = 492 (M+H, 100);

20 HPLC (method 5): rt = 4.35 min.

Example 109

--5:Chloro:N-[(3-{4-[2-(hydroxymethyl)-1-pyrrolidinyl}phenyl}-2-ox0-1,3-0xazoli-
25 din-5-yl)methyl]-2-thiophenecarboxamide
MS (ESI): m/z (%) = 436 (M+H, 100);
HPLC (method 4): rt = 2.98 min.

Example 110
30
5-Chloro-N-({2-0x0-3-[4-(1-pyrrolidiny]}-3-(trifluoromethyl)phenyl]-1,3-oxazoli-
din-5-yl}methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 474 (M+H, 100);
HPLC (method 4): 1t = 4.63 min.
35



"HPLC (method 4): rt = 2.82 mn Exanple 35 25

N-({3-[3-(2- Am no- 2-i m noet hyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n-5-yl } net hyl ) - 5-
chl oro- 2-t hi ophenecar boxanide Ms (ESI): mz (% = 393 (MtH, 100); HPLC
(method 4): rt = 2.60 mn 30 Exanple 140

5-Chl oro-N-({3-[4-(4,5-di hydro-I Hi m dazo]l - 2-yl net hyl ) phenyl ] - 2- oxo- 1, 3- oxa
- zolidin-5-yl}nethyl)-2-thi ophenecarboxamde M (ESI): mz (% = 419
(MtH, 100); 35 HPLC (nmethod 4): rt = 2.65 mn - 100 Examle 141
5-Chloro-N-[(3-{4-[2-i m no-2-(4-norpholinyl)ethyl]phenyl}-2-o0xo-1, 3- oxazol

- di n-5-yl') nreghyinbie2ttihi ophenecar boxamde 5 Ms (ESI): mz (%9 = 463 (MH,
100); HPLC (ﬁﬁrﬁbg‘15 rt = 2.65 nmin Exanple 142 10

5-Chloro-N-[(3-{4-[2-im no-2-(1-piperidinyl)ethyl]phenyl}-2-oxo-1, 3-oxazoli

di n- 5-y1) net xdHloro- Nm{m@m Réadlydeo- sMSp E:SId[s A Gokds0l5-viiphenMiH,
100); HPLC ( thoqr A h g % Wéa §

5- Chl or o- N- [ (50823305370 gin3 v “ﬂf\%? 197 rzs?‘&‘f‘ﬂ" P¥HRIdEy | 1 - 2- oxo- 1, 3- oxazol
i - din- 55y|)rrmsms11}2n/th%¢phaa¢mnhwoem de M5 (ESI): mz (%W = 447 (MH,

100); 20 HPL tho = 76 mn Exarrpl e 144 '
5-Chl oro- N-[ (3- ﬂp@@l ezn?éfné% no) - 2-i m noet hyI ] phenyl } - 2- oxo- 1 3- oxaz

o- 25 1id in-5- yI)rret hyl] - 2-t hi ophenecar boxam de M5 (ESI): mz (% = 461
(MtH, 100); ELS (qua‘tzhod 4): rt = 2.89 mn

10 5-Chloro-N-({2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)-3-(trifluoromethyl)phenyl}-1,3-
oxazolidin-S-yl}methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 488 (M+H, 100);
HPLC (method 4): rt = 3.64 min.

15 Example 113

S-Ch]ororN-({3-[3-chloro-4-(3-0x0-4-m0rpholinyl)phenyl]-Z—oxo-l,3-0xazolidin-
5-yl}methyl)-2-thiophenecarboxamide
MS (ESI):. m/z (%) = 470 (M+H, 100);

20 HPLC (method 4): rt = 3.4]1 min.

Example 114

- ~5=Chloro-N=({2-0x0-3-[4-(3-0x0-4-morpholinyl)-3-(trifluoromethyl)phenyl}-1,3-
25 oxazolidin-5-yl}methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 504 (M+H, 100);
HPLC (method 4): 1t = 3.55 min.

Example 115

30 _
5-Chloro-N-({3-[3-methyl-4-(3-0x0-4-morpholinyl)phenyl]-2-0x0-1,3-0xazolidin-
5-yl}methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 450 (M+H, 100);
HPLC (method 4): rt = 3.23 min.

35



"Exanpl e 145
5-Chloro-N-{[3-(4-{2-imno-2-[(2,2,2-tril huoroethyl)am no]ethyl } phenyl)-2-0

Xxo- 1, 3-oxaz
475 (MtH, 10

30

ol i di n-5-yl ] net hyl }-2-thi ophenecarboxam de M (ESI): niz
0); HPLC (nethod 4): rt = 2.79 mn 35 -101 Exanpie 146

(9

N-{13-[4-(2- Anilino-2-imnoethyl)phenyl]-2-oxo-1, 3-oxazol i di n-5-yl } et hyl ) -
t hi ophenecar boxam de 5 M5 (Egh: mz (%9 = 469 (M+H, 100);

'5- chl oro-2-
HPLC (et hod
5-Chl oro- N- [
zol i di n-5-yl
100); HPLC (
t he renoval

protective g
trifluoroace
sol ution of

or dichloro
i ce-cooling

appr oxi mat el
under high v
di chl oronet h
I N sodi um hy

10

15

4): rt = 2.83 mn Exanple 147 10
(3-14-[2-imno-2-(2-pyridinylam no)ethyi]phenyl}-2-oxo-|
ég%#@%gg%é t hi ophenecarboxam de M (ESI): nlz (% 470
T rt = 2.84 mn 15 Exanples 148 to 151 bel ow ref
of BOC am no protective groups: General method for renovi

, 3- oxa-

( MEH,
er to
ng Boc

rSQQHﬁ)rGIW-E({rF@JéanW%mJMﬂ() h@mﬁdﬁfhéﬁy@-z -bk &9, 3EnlERlidigLeous

tic acid about 90% dde
'Yéﬁ"@ﬂﬁ’&l’%t@@bw%ﬁm amide) protected conpound in chlor

as esB: M@%ﬁ @6 L (MeHO1G0)DI /1) . After about 15 nin,
nd t n1ﬂure|sstwredatroomtemmrmur

[
@'ﬁa gid) ths 328 8 ution is then concentrated and dri
acuum The reS| due is taken up in dichloronethane or

ﬁ ﬁ Iigz and washed wi t_h sat ur at _ed sodi um _bi car bonat

| ution. The organic phase is washed with

5-Chloro-N-({3-[3-chloro-4-(1-pyrrolidinyl)phenyl}-2-0x0-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%) = 440 (M+H, 100);

HPLC (method 4): rt = 3.72 min.

Example 118

S-Chloi'o:N-({S-[3-chl0ro-4—(2-oxo-1-pyrrolidinyl)phenyl]-2-ox0-l,3-oxazolidin-
5-yl}methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%) = 454 (M+H, 100);

HPLC (method 4): rt = 3.49 min.

Example 119

-- —5=Chloro=N-({3-{3;5=dimethyl-4-(3-oxo-4morpholinyl)phenyl]-2-0x0-13-0xa-

25

30

35

zolidin-5-yl}methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 464 (M+H, 100);
HPLC (method 4): rt = 3.39 min.

Example 120

N-({3-[3-(Aminocarbonyl)-4-(4-morpholinyl)phenyl}-2-oxo0-1,3-0xazolidin-5-
yl}methyl)-5-chloro-2-thiophenecarboxamide

MS (ESI): m/z (%) = 465 (M+H, 100);

HPLC (method 4): 1t = 3.07 min.

opw'se to an i ce- cool ed

of orm

e for -
ed

e or



"saturated sodiumchloride solution, dried over a little magnesi um sul phate
and concentrated. If appropriate, purification is carried out by
crystallization fromether 30 or ether/dichloromethane m xtures. The
fol |l owi ng conpounds were prepared in an anal ogous manner fromthe
correspondi ng Boc-protected precursors: -102 Exanple 148
N- ({3-[ 4- (Am nomet hyl ) phenyl ] - 2- oxo-1, 3-8%azol i di n-5-yl ) et hyl ) - 5-chl or o- 2-
t hi ophene-carboxa mde 5 starting from Exanple 92: M5 (ESI): mlz (%9 = 349
(M NH2, 25), 305 (100); HPLC (method 1): rt (% = 3.68 (98). IC50: 2.2 M

10 Exanpl e 133 ! 1;1

N-([3-(4-Am 2- 0xo0- 1, 3-oxazol i di n-5-yl ] net hyl } - 5-chl or o- 2-

t hi ophenecar boxam de starti ng from Exanple 93: 15 M5 (EST): mz (% = 352
(MtH, 25); 0 . oM ANiad ger native
enanti omeri cgﬂi@ mj\t,r(‘u@d@ shloé‘y /94 l?oq bg’ﬂg"ylp(aﬁgv\hion the 20 schene
bel ow (cf. alydhn&hb’ml’aﬂd@l@nﬁcarbmmi}i}im% 1979; Chem Abstr. 90, 186926):

1. Bub ,;BEA% $H Fo0): NH2ZNH2. H. O i n et hanol 3.)
5-chl or§ 2- th| 0 Ee ecar boxy Ili(::)mam )EDCI HOBT Zn/HCII 0 2. R-glycidyl

butyrate % * HPLC (method 4): rt 2.86 min.

Example 122

10 N-({3-[3-Acetyl-4-(4-morpholinyl)phenyl]-2-0x0-1,3-0xazolidin-5-yl}methyl)-5-
chloro-2-thiophenecarboxamide
MS (ESD: m/z (%) = 464 (M+H, 100);
HPLC (method 4): 1t = 3.52 min.

15 Example 123

N-({3—[3-;8mino-4-(3-oxo-4-morpholinyl)phenyl]-z-oxo-1,3-oxazolidin-5-y]}-
methyl)-5-chloro-2-thiophenecarboxamide
MS (ESI): m/z (%) = 451 (M+H, 100);

20 HPLC (method 6): it = 3.16 min.

Example 124

5-Chloro-N-({3-[3-chloro-4-(2-methyl-3-0x0-d-morpholinyl)phenyl]-2-oxo0-1,3-
25 oxazolidin-5-yl}methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%) = 484 (M+H, 100),

HPLC (method 4): it = 3.59 min.

Example 125
30
5.Chloro-N-{{3-[3-chloro-4-(2-methyl-5:0x0-4-morpholinyl)phenyl]-2-o0xo-1,3-
oxazolidin-5-yl}methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 484 (M+H, 100);
HPLC (method 4): rt = 3.63 min.
35



'K 3. NFHUCVH20 CI d OH -103 Exanpl e 154 .

5-Chl oro-N-({3-[4- (gl ycyl am no) phenyl ] - 2- oxo- 1, 3- oxazol i di n-5-yl } net hyl ) - 2-
t hi ophenecar boxam de 5 starting from Exanple 152: M5 (ES-pos): mlz (9 =
408 (100); HPLC (method 3): rt (%9 = 3.56 (97). 1C50: 2 AM 10 Exanple 151
5- (Am nonet hyl ) - 3-[ 4- (2-oxo-1-pyrrolidi nél ) phenyl ] -1, 3- oxazol i di n- 2- one

starting from Exanple 60: MS (ESI): mz-P9% = 276 (M+rH, 100); 15 HPLC
(method 3): rt (% = 2.99 (100). 1C50: 2 .tM The Exanples 152 to 166 bel ow
refer to the am no group denvati zation of aniline- or

benzyl am ne- %st il ybed oxazolidinones using various reagents: 20 Examle
152 5- Ch Io%‘—@?—%%—- [4-(N-tert-bu ty

| oxycar bonyl - gl ycyl ani no) phenyl ] - 2- oxo- 1, 3-
ﬁxaéo' | di n- 5-gy b Rb N 07 Gid- Bl SRASHRSARAY ROTS) mah P phédy-13-dxa@bKiAinO Nont
’ 5-yl)methyl]-2-thiophenecarboxamide
5 MS (ESI): m/z (%) = 450 (M+H, 100);

HPLC (method 4): rt = 3.25 min.

Via epoxide opening with an amine and subsequent cyclization to give the

corresponding oxazolidinone, it was also possible 1o prepare the following

10 compounds:
Example No. Structure M.p. [°C] 1Cso [uM]
o}
126 N | 2297 0.013
N N
E ‘Q_ F\/O?\,N:r[}c:
T Fﬁ)‘o
F
F o -
127 ' .= ¥ 156 0.0007
OC:(N A }—N)-\;?\/n {;’;&_Br
o}
e o 198 0.002
DNO'U\,H (-
0 0
o]
196 0.001
> QO s
O O -
F Q
0 206 10.0033
; QO3
0 o
F o)
130a — g 194
. X
0\_‘(N N \)\/n fs cl
o 0
= ,
131 Jo 195 085
Q/Q T L
o .
132 :’H D06 0.12
\ @— AN [ Dc
Q) b




"HC
[ 3- (4- am nophenyl ) - 2- oxo- 1, 3- oxazol i di n-5- yl ] net hyl

}-5-chl oro- 2-

solution of 751 ng (4.3 mml) of Boc-gl yci ne,

At 0C, 754 ngy

(2.1 mol

(1- hydroxy-| H benzotri azol e

[O- (benzotriazol-1-y])-N NN ,N -tetrane

) of N-1

X H20), 1790

Py

t hi ophenecar boxam de (from Exanple 149) are added to a 30
870 nmg (6.4 nmmol) of HOBT

(4.7 mmol) of HBTU

| ur oni um hexaf | uor ophosphat e]

and 1.41 m (12.9 nmmol) of N-rrethylrmrphollne in 15 m of DV CHZCI 2

The _104 mxture IS stirred

(1:1).

t hen

diluted with mplelNe.  pregiRitiat ed solid is filt ?d[o ciffcgndmMri
Yield: 894 ng ?% of theofry); M5 (DCl, NH3): mz| (9 526 ( MENH4|, 100)
HPLC (mathod 3 : -t loA =417 (97)_ l: lzvnrmln 153
N[ (3-{4-[ (AcefigBam no) met hy ehyl} 92 oxo- | , 3- oxabqﬁl di noD6eR! ) et hgl] 5-
chl oro- 2-t hi ophenecar boxam dg Nv%r:%g@&@m xture of BO ng (0.0
mol ) of N ({3}[4-(am nonet hyl ) phenyl]-2
1, 3- oxazol i di n-lg-yl T et hyl) - k- Chlzor o- 2>t hi ophene- caéB xam ﬂ4 (from Bxanpl e
148) in 1.5 m &f absol ute T{E}_@r orﬂvyg}‘absol di cRi*8r onet hane, and
0.02 m of 15 pbsolute pyrid s~ tcetit anhydride (0.01p m,
0.164 mmol ). The mixture iststirred at rdom tenperfture ojernight.
Addi tion of ether and cryst aflohz bi4-amin@plieaylds t he product| Yield: 30 ny
(87% of theory), M5 (ESI): Mz (%9 £ 18),,1 305 (8p); HPLC |(nethod
1): rt (% = 3|78 (97). 20 |B?6f’%f%‘°ﬂf%?§%1ﬁej-f§§-’w{ [3-(4-{
[ (Ami nocar bony| ) am no] met hy!| I pdmeenTHenRSox 36D, 82.0xazpl i di n-p-yl]- 25
nmet hyl } - 5- chl of 0- 2-t hi ophenqugéapxam’ de
135 I o 202 L1
A Yo
(O ASESV,
136 239 1.2
%}'N\M
FEF
oo
137 219 0.044
”C%}'Uw
FFF
(o]
05 0.42
138 ot
139 Yo 217 1.7
OO 13-




"Cl -105 At roomtenperature, 0.19 m (0.82 mmol) of trinmeth ylsil ylisocyan
ate are added dropwise to a mxture of 30 ng (0.082 nmol) of N ({

3-[4- (am nomet hyl ) phenyl ] -2- oxo- 1, 3-oxazol i di n-5-yl

} et hyl ) - 5-chl or o- 2-t hi ophene- car boxam de (from Exanple 148) in 1.0 m of
di chl oronet hane. The m xture is stirred overnight and, after 5 addition of
ether, the product is then obtained by fi%ration. Yield: 21.1 nmy (52% of
theory), Ms (ESI): mlz (% = 409 (M+tH, 5), 305 (72); HPLC (nmethod 1): rt
(% = 3.67 (83). 1C50: 1.3 M 10 Ceneral nethod for acylating

N-{[3-(4-am - : - i di.pn-5- : .

yl ] methyll-5-c r%g- )24 %h%%ﬂéﬁgé@g@%&(ﬁgm%stfﬂr t(l;gro g?ﬂﬂl Oéﬁag?? ?i[gg': ol d
Cl H Under argon, an approxinmately 0.1 nolar solution of N {

[ 3- (4- am nophegthpled4oxo 15 1, 3-oxazolidin-5-yl]Jmeth yl )-5-chi

or o- 2-t hi ophenecarboxam de (from Exanple 149) (1.0 eq.) in absolute

di chl oronet hane/ pyridine (19:1) is added dropw se to the

appr opr i ft e- a&-Ciieral WL ([ @8)-335Mare)4- (11 Miachba £ * Usthdzinaneal yppheavipht and

t hen adm xed Wlig abOLit 5r5r§q’|;\ of Ii’S tﬂ.l sam ne (Ar g{)aaut Technol ogi es) and
2 m of absol @0l XeRtlisHiBmsyHmsthyDrfithigphengcarhaxampde oy gently for 1 h
and then filtered off, and the 20 filtrate is concentrated. |f appropriate,
the products are purified by preparati veQRP- HPLC. The fol |l ow ng conpounds
were prepared in an anal ogous manner: 25 anpl e 155

N ({3-[4-(Acetyl am no) gheny ] - 24 1, 3- |'i di n-5-yl }methyl)-5-chl oro- 2-

t hi ophene- car boxanQdeSLC- MSN- =—804 ( , 100); cl
N

HN ™

10 At O°(i, 5-chloro-N-({ (55)—3-[3-ﬁ uoro-4-(1,4-thiazinan-4-yl)phenyl}-2-oxo-1,3-
oxazolidin-5-yl} methyl)-2-thiophenecarboxamide (0.1 g, 0.22 mmol) from
Example 3 in methanol (0.77 ml) is added to a solution of sodium periodate (0.05 g,
0.23 mmol) in water (0.54 ml), and the mixture is stirred at 0°C for 3 h. 1 ml of DMF
is then added, and the mixture is stirred at RT for 8 h. After addition of a further

15 50 mg of sodium periodate, the mixture is once more stirred at RT overnight. The
mixture 1s then admixed with 50 ml of water, and the insoluble product is filtered off
with suction. Washing with water and drying gives 60 mg (58% of theory) of
crystals.

M.p.: 257°C;

20 Ry (silica gel, toluene/ethy! acetate 1:1) = 0.54 (starting material = 0.46);

ICsp value = 1.1 uM;
MS (DCI) 489 (M+NH,), Cl pattern.




-106 LC-MS (nmethod 6): rt (% = 3.25 (100). 1C50: 1.2 M Exanple 156 5
5-Chl oro- N-[ (2-ox0-3-{4-[(2-thienyl carbonyl)am no] phenyl) -1, 3-oxazol i di n-5-
'yl )met hyl ] - 2-t hi ophenecar boxam de LC-MS: mz (% = 462 (MtH, 100); LC M
(method 6): rt (% = 3.87 (100). 10 1C50: 1.3 M Exanple 157

5-Chl oro-N-[(3-{4-[ (et hoxyacetyl )am no] phenyl } - 2- oxo- 1, 3- oxazol i di n-5-yl ) -
15 net hyl ] -2-thi ophenecar boxam de LC-Ms:""Mz (% = 424 (M+H, 100); - LC- M5
(method 6): rt (% = 3.39 (100). 1C50: 0.73 AM 20 Exanmple 158 N-{4-[5-({

[ (5- Cbl or o- 2-t hi enyl ) carbonyl ] am no) net hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-

yl ] phenyl } - S,nggtligyl -4-i1soxazol ecarboxamde LCGM: mz (%9 = 475 (MH,
100). 25 1 C507T. Exanpl e 159 5-Chloro-N-{ [3-(4-{

[ (3-chl oropropyl ) sul phonyl ] am no) phenyl ) -2-oxo0-1, 3- 30

OX?Z?! i di n]; 5-pi thofl bf g:chMrﬁ?@L@gSSﬁslﬂ?%ﬁm(ﬂexﬂ[l&?nbdﬂ??lﬁtﬂiaz{iﬁzﬁr-ﬁily@i-&g
solution o : of .3:C o- | - nropangsu n . ori de
2nd 0 03 i (Buorepbery-drosprabrgrolding HmeaB L Bia e Rk or o-

nmet hane 5 s adm xed with 35 ng (0.1 mmol) of N-{

[ 3- (4- am nophenyl ) - 2- oxo- 1, 3- orgazol i di n-(®-yl]-net hyl

}-5-chl oro-2-thi ophene-carboxam e (from Rxanple 149). 5 After 30 mn,

ice-cooling is re #nd \he nj i s/Stigred at room tenperature
S N N cl
O/\—/
HN .

5-Chloro-N-({(5S)-3-[3-fluoro-4-(1,4-thiazinan-4-yl )phenyl}-2-ox0-1,3-oxazolidin-
5-yl}methyl)-2-thiophenecarboxamide from Example 3 (0.1 g, 0.22 mmol) in 3.32 ml
10 of a mixture of 1 part of water and 3 parts of acetone is admixed with 80 mg
{0.66 mmal) of N-methylmorpholine N-oxide (NMO) and 0.1 m! of a 2.5% strength
solution of osmium tetroxide in 2-methyl-2-propanol. The mixture 1s stirred at room
temperature overnight, and another 40 mg of NMO are added. The mixture is stirred
for a further night and then poured into 50 ml of water and extracted three times with
15 ethyl acetate. The organic phase gives, after drying and concentrating, 23 mg and the
aqueous phase, after removal of the insoluble solid by filtration with suction, 19 mg
(in total 39% of theory) of the target compound.
M.p.: 238°C;
Ry (toluene/ethyl acetate 1:1) = 0.14 (starting material = 0.46);
20 ICsp value = 210 nM;
MS (DCI): 505 (M+NH.,), Cl pattern.

Example 16

25 5-Chloro-N-{[(5S)-3-(3-fluoro-4-meorpholinophenyl)-2-oxo0-1,3-0xazolidin-5-
ylJmethyl}-2-thiophenecarboxamide N-oxide
is obtained by treating S5-chloro-N-{[(55)-3-(3-fluoro-4-morpholinophenyl)-2-oxo-
1,3-oxazolidin-5-ylJmethyl }-2-thiophenecarboxamide from Examplel with the
magnesium salt of monoperoxyphthalic acid.

30 MS (ESI): 456 (M+H, 21%, CI pattern), 439 (100%).




“overnight, and 150 ng (about 5.5 eq.) of PS-trisam ne (Argonaut

Technol ogies) and 0.5 m of dichloronmethane are then added. The suspensi on
is stirred gently for 2 h and filtered (the resin is washed with

di chl oronet hane/ net hanol ), and the filtrate is concentrated. The product

I's purified by preparative RP-HPLC. Yiel g 19.6 ng (40% 10 of theory),
LCMs: mz (% = 492 (M+H, 100); LG M5° fet hod 5: rt (% = 3.82 (91).

| C50: 1.7 M 15 Exanple 160

5-Chloro-N-({3-[4-(1, 1-di oxi do- 2-i sot hi azol i di nyl ) phenyl ] - 2- oxo- 1, 3- oxazol i
di n- 5-yl}nethyl)-2-thi ophenecarboxam de C1 20 A m xture of 13.5 ng (0.027
nmmol ) of 5-chl| oro- N-glG %3-(4- 1 ‘&i3-chl oropropyl )sul - phonyl ] am no

} phenyl ) - 2- oX8¢ Examples 34119 35 aud 149 {4 HRalow refet 19j the Aptianat aimsBRalioNGEP. (f r om
Exanpl e 159) and 7.6 ng (0.055 nmol) of potassiumcarbonate in 0.2 m of 25
DMVF is heateg at 100C fqr, 2 h. After c¢ooling, the mxture is diluted with
di chl or onet haAf8¢Eh g™ Qﬁefﬁ" Rreparing amidimgs agd g"EHSH‘%#‘d’é‘@“WS dtartige Arem
Cﬁncentﬁat edcyﬁmithglpﬁuwlrﬁsb@umﬁaﬂ eﬂ-cb}br:ﬂm.ﬁpm@f]d-y,gl.d,da'ggﬁtg?ysafwmleéhy]]i .

chr omat ogr ap Sili el .. di gtr.onet hane/ net hanol , :5). Yield: 1.8 ng
(14. 4% of thg)él'f‘w,heﬁ)iic%(ﬁ‘%f%"?“ POSHVE 456 (MrH, 15), 412 (100): 30 LO MBS
(method 4): rt (%9 = 3.81 (90). 1C50: 0.14 M- 108 Exanple 161

R S el R e T L

[ (59) - 3- ( 4- arithiophenegarpoparaide - Hegvaigz oni djuest®n (1 0heeday| is, together with

} - 5- chhgr o- 2iddmh PRAARABA KEX ANHER of RTOM FcRie8 sdt®ibniot Hfpeh L6hide in
pyridine {about 0.05 - 0.1 mol/l) for one to two days. The reaction mixture is diluted
with ethyl acetate (EtOAc) and washed with 2 N hydrochloric acid. The organic
phase 1s dried with MgSO,, filtered and concentrated under reduced pressure.

15 The crude product is dissolved in acetone (0.01-0.1 mol/) and admixed with methyl
1odide (40-eq.). The reaction mixture is stirred at room temperature (RT) for 2to Sh
and then concentrated under reduced pressure.

The residue is dissolved in methanol (0.01-0.1 mol/l) and, to prepare the
20 unsubstituted amidines, admixed with ammonium acetate (3 eq.) and ammonium

chloride (2 eq.). To prepare the substituted amidine derivatives, primary or secondary

amines (1.5 eq.) and acetic acid (2 eq.) are added 10 the methanolic solution. After 5-

30 h, the solvent 1s removed under reduced pressure and the residue is purified by

chromatography over an RP8 silica gel column (water/acetonitrile 9/1-1/1 + 0.1%
25 trifluoroacetic acid).

The following compounds were prepared in an analogous manner:

Example 31:
30

N-({3-[4-(2-Amino-2-iminoethyl)phenyl]-2-0x0-1,3-0xazolidin-5-yl }methyl)-5-
chloro-2-thiophenecarboxamide
MS (ESI): m/z (%) = 393 (M+H, 100);
HPLC (method 4): it = 2.63 min
35



10 27 m of tetrahydrofuran and adm xed with 0.2 g (1.29 mmol) of
5-chlorovaleryl <chloride and 0.395 m (2.83 mol) of triethylamne. The
m xture is concentrated under reduced pressure and chromat ographed over
silica gel using a toluene/ethyl acetate=1:1 -> ethyl acetate gradient.
This gives 315 ng (52% of theory) of a s%l d. Mp.: 211 C. 15 Exanple 162
5- Chl oro- N- ({

(5S) - 2- oxo0- 3-[ 4- (2- ox0- | - pi peri di nyl ) phenyl ] -1, 3- oxazol i di n-5-yl }-

met hyl ) - 2-t hi ophenecar boxam de 20 CI Under inert conditions, 5 m of DWMSO
are adm xed Wxhihp¥®32g9 of Nal (60%in paraffin oil), and the mxture is
heated at 75 or 30 mn, until the evolution of gas 25 has ceased. A
solution of 290 ng (0.617 mml) of 5-chloro-N-[((5S)-3-{4-[(5- chl

or opent anoy| Fa0hloeg-N+¢i3y[3-(4;52dibydrdk 1 H-imédazili2¢yImebhyl)phenyls2-dxd21 8hi ophene-

car boxam de fro ) h Iene chloride is then added
dropw se, (rfdrw 3“%1813&1%;]1)3% #hrl?@bmﬁfarbg ltr'ferrperature overni ght. The
reacti ofi |s MSE(ESIl)raan%)WIQ{M-PﬂHXIQmE is poured into 100 ml of water and
extracted w t The evaporated organic phase is

chr omat ograp?{ﬂi:li‘ Q&the‘%&gﬁéﬁ ezlt"ﬁirrﬁ and the product is eluted with
acetonitrile/water. This gives 20 ng (7.5% of theory) of the target

conpound. M Ryn &3. 5 NVR (300 MHz, d,5-DMSO): b = 1.85 (m4H), 2.35
(m2H), 358—&{'@%—3 85 (m1H, 4.2 (t,1 H, 4.82 (m1H, 7.18 (d, |
H, t hi ophene), 7.26 (d,2H), 7.5 (d,2H), 2.68 (d, 1H, thiophene), 9.0

(t, 1H @NH) . 51ERBro-N-f31 M[iqmmhﬂnmohny])eth Ilphenyl}- 2-oxo-l,3-oxazoll-

gl g:hISO;?)) #EE %?Jﬂhﬁ#g{}%ﬂﬂ%@}%@%ﬁmow 'am no| phenyl - oxo- 1, 3-oxazol i -

MS (ESD): m/z (%) = 463 (M+H, 100);
HPLC (method 4): 1t = 2.70 min

15
Example34:

5-Ch]oro-N-[(3-{3-[2-imino-2-(l-pyrrolidinyl)ethyl]phenyl}-2-oxo-1,3-oxazoli-
din-5-yD)methyl]-2-thiophenecarboxamide

20 MS (ESI): m/z (%) = 447 (M+H, 100);
HPLC (method 4): 1 = 2.82 min

Example 35:

25 N-({3-[3-(2-Amino-2-iminoethyl)phenyl]-2-0x0-1,3-oxazolidin-5-yl}methyl)-5-
chloro-2-thiophenecarboxamide
MS (ESI): m/z (%) = 393 (M+H, 100);
HPLC (method 4): rt = 2.60 min

30 Example 140

5-Chloro-N-({3-[4-(4,5-dihydre-1H-imidazol-2-ylmethyl)phenyl]-2-oxo-1,3-0xa-
zolidin-5-yl}methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 419 (M+H, 100);

35 HPLC (method 4): 1t = 2.65 min



‘i's obtained in an anal ogous manner from Exanple 149. Exanple 164 20

5-Chl oro-N-({(5S)-2-0x0-3-[4-(2-0xo0-1-azetidinyl)phenyl]-1, 3-oxazolidin-5-y
1}- nmethyi)-2-thi ophenecarboxam de Cl 25 is obtained in an anal ogous manner
by cyclization of the open-chain bronopropionyl conpound from Exanple 163
using NaH DMSO. MS (ESI): mz (% = 406 ({MH + 100), A pattern. |C50:
380 nM -110 Exanple 165 tent-Butyl 4-{ 4-15-({

[ (5-chl oro-2-thienyl)carbonyl]am no}net hyl ) -2-oxo-1, 3- oxa-

zol i di n- 3-yl ] phenyl } -3, 5-di oxo-1 - pi perazi necarboxylate 5 CI A sol ution of

199 ny (0. 85pExaRiple ©41 Boc-i nm nodi acetic acid, 300 nmg (2.2 nmmol) of HOBT,
0.66 M (6 nmmD 0 met hyl nor phol ine and 647 ng (1.7 nmol) of HBTU 10 is

adm xed with 300 ng (0.85 mml) of N-{ [3-(4-am nophenyl)-2-o0xo0-1, 3-
oxazol i di a- 55yChlor®N:|BH4G2aGins-2-(@-hbiphatiaghethgHphenyd 2 deoi 3-6xatolicf  a

m Xt ure of and dichl.oronmet hane,(1: 1 The m xture is stirred

over ni ght, d%?'é’g)d’w%ﬁﬁ'za{hm Sﬁ%rhgfﬁﬁ'@}%d then washed with water,

sat ur at 8d amMS{ESH:chizdfa)ded63@uki bi); sat ur at ed sodi um bi car bonat e

sol ution, M@L@Qﬂetﬁ@ﬂ&'ﬁﬁggﬁgqﬂihum chloride 15 solution. The organic
ed over u

phase is dri magnesi um Sul'phate and concentrated. The crude product
is purified by silica gel chromatography (dichloronethane/ nethanol 98:2).

Yield: 134 theory); Ms (ESI): mz (% = 571 (M:Na, 82), 493
(100) ; HPchr:%g' ‘Ye?éz): rt (% = 4.39 (90). 20 1C50:2 tM Exanpl e 166

N-[((5S)-3-{4-[(3R) - 3- Am no- 2-oxo-1-pyrrolidinyl]phenyl}-2-oxo-1, 3-oxazolid
i n- 251f-yl ) sethrd-N (@ U2 aniné-2i @RipaddmvDem3 pAeny1)-2Ldxeor, 3a% 85 ddin-O_.
BOCNH_ . . . .
- -yl)methyl]-2-thiophenecarboxamide
MS (ESI): m/z (%) = 461 (M+H, 100);

HPLC (method 4): 1t = 2.83 min

15 Example 143

5-Chloro-N-[(3-{4-[2-imino-2-(1-pyrrolidinyl)ethyl)phenyl}-2-0x0-1,3-0xazoli-
din-S-yl)méthyl]-2-thi0phenecarboxamide
MS (ESI): m/z (%) = 447 (M+H, 100);

20 HPLC (method 4): 1t = 2.76 min

Example 144

5-Chloro-N-[(3-{4-[2-(cyclopentylamino)-2-iminoethyl]phenyl}-2-oxe-1,3-0xazo-
25 lidin-5-yl)methyl]-2-thiophenecarboxamide

MS (ESD: m/z (%) = 461 (M+H, 100);

HPLC (method 4): rt = 2.89 min

Example 145
30

5-Chloro-N-{[3-(4-{2-imino-2-[(2,2,2-trifluoroethyl)amino]ethyl}phenyl)-2-0xo-
1,3-0xazolidin-5-ylJmethyl}-2-thiophenecarboxamide
MS (ESI): m/z (%) = 475 (M+H, 100);
HPLC (method 4): rt = 2.79 min
35



"HOBT C EDC, DJEA - 111 Me3Sl, K2CO3 BOCNH CI CI TFA C

N2- (tert-But oxycarbonyl)-N1-{4-[(5S)-5-({

‘[ (5-chl oro-2-thienyl)carbonyl]anmino } 5

met hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-yl ] phenyl } - D- net hi oni neam de 429 ng (1.72
mrol ) of N BOC-D-net hionine, 605 ng (1..73,mml) of N-{ [(55)-3-

(4-am nophenyl ) - 2- oxo- 1, 3- oxazol i di n-5-yl }lmet hyl

}-5-chl oro- 2-t hi ophenecar box- am de, and 527 ng (3.44 nmol) of HOBT hydrate
are dissolved in 35 mM of DWVF 10 and adm xed with 660 ng (3.441 mmol) of
EDCI hydr ochEgamgie B46d t hen dropwise wth 689 ng (5.334 mmol) of

N- et hyl - di i sopropyl am ne. The m xture is stirred at roomtenperature for
two days. The resulting suspension is filtered off with suction and the
resi due i s wWstiad4-(2-Anilbe-2-imimoetbylppheng 1} 2-bxo-dt3eexazplidindsryKowthy-5- a

little sili 2y under reduced pressure and chromat ogr aphed
over silica g‘gf)&% tﬂgn:ﬁﬁ‘éﬁéaﬁa?@%gagwg@_ > Tl OEA7 gradient. This gives 170 ny

(17% of5 t heoMp) (E): e (Yed Ft0 (Medhp®Id of nelting point 183C. Rf (Si02,

t ol uene/ et hyhppeqialigmld)ly=02 83 mift NVR (300 Mz, d6-DMVBO): 6=1.4
(s,1H,BOC), 1.88-1.95 (m2H), 2.08 (s,3H SMe), 2.4-2.5 (m2H, partially

obscurbed by DVO, 3.6 (m2H), 3.8 (m1H, 20 4.15 (m2H), 4.8 (m1lH),

7.2 (1H, thi privaBR)1477.- 42 (d, part of an AB system 2H), 7.6 (d, part of an
AB system 2H), 9.7 (d, 1H, thiophene), 8.95 (t,IH, CH2NHCO), 9.93 (bs,

IH NH) . - 112 tert-Butyl
(3R) - 114 4- [ (5)hlord-NH(3{4-[2-omino22-(Dipgridinylambm)sthyBphan) 2oyl 1,3-dxa-

oxo- |, 3-oxazgl,i di - 3s vl |.) -2- 0X0=3- pyrk ol i di nyl carbamate 170 ng (0. 292

o) of o b SRS idprerdiSrobRiiae £ Y SXPTOT 0ot S thi eny)

)carbonyl ] aMSY&ESIhevhy¥) =276Xdl+H.300xazol i di n- 3-yl ] phenyl }-D- et hi oni ne
HPLC (method 4): rt = 2.84 min

15 Examples 148 to 151 below refer to the removal of BOC amino protective groups:

General method for removing Boc protective groups (ferf-butyloxycarbonyl):

J(J)\ J(
—_— R...
R-N~ O NH,
H

20
Aqueous trifluoroacetic acid (TFA, about 90%) is added dropwise to an ice-cooled
solution of a rert-butyloxycarbonyl-(Boc) protected compound in chloroform or
dichloromethane (about 0.1 to 0.3 mol/l). After about 15 min, ice-cooling is removed
and the mixture is stirred at room temperature for approximately 2-3 h, and the

25 solution is then concentrated and dried under high vacuum. The residue is taken up in
dichloromethane or dichloromethane/methanol and washed with saturated sodium
bicarbonate or 1N sodium hydroxide solution. The organic phase is washed with
saturated sodium chloride solution, dried over a little magnesium sulphate and
concentrated. If appropnate, purification is carried out by crystallization from ether

30 or ether/dichloromethane mixtures.

The following compounds were prepared in an analogous manner from the

corresponding Boc-protected precursors:



"am de are dissolved in 2 mM of DMSO and adm xed with 178.5 ng (0.875 mmol)
of trimethyl sul phoniumiodide and 60.4 ng (0.437 mmol ) of potassium
‘carbonate, and the mxture is stirred at 80C for 3.5 hours. The m xture is
t hen concentrated under high vacuum and the residue is washed with
et-hanol. 99 ng of the target conmpound 10 remain. 1 H NWVR (300 MHz,
d6-DMBO): 8 =1.4 (s,1 H BOO), 1.88-2.05"((}%‘1 H, 2.3-2.4 (m1H), 3.7-3.8
(m3H), 3.8-3.9 (m1H, 4.1-4.25 (m1H), 4.25-4.45 (mIH), 4.75- 4.95
(m1H), 7.15 (1H, thiophene), 7.25 (d,1H), 7.52 (d, part of an AB system
2H),  7.65 (fxapivid 14§ an AB system 2H), 7.65 (d, 1H thiophene), 9.0

(broad s, I H)* 55)-3-{4-[(3R) - 3- Am no- 2- oxo-1

pyrrolldlnyl]phenyl} 2- 0x0-1, 3-oxazolidin

5-yl) met hyl ] ab¢ gl[hqnmaohmmﬁma i'JsQﬂamiJIh @aﬁa{ﬁﬁ-s cRlorg®- (0. 181
( 5-({[ (5-chl oro-

mmol ) of tert-bug
t hi eZ]yI ) car bHH?P %/!Tﬁ éﬂi’ﬁ""am
} et hyl§ - 2dox@nih g3rér Ex@hiptd 92-3- yI | phenyl ) - 2- 0XO- ?ﬂ py][rol i ffji nyl car bamat e
are suspende 5 of trifluoroacetic
acid are addg/!j§ Q?‘th)t é(%%) %‘le\?ﬁ%’% hgz{mﬁoomterrperature for 1 hour.
The. m:xture manmh@mn)cm%)am_dsm?mer reduced pressure apd the residue is
purified on g¢| i NifLC - (acetonitrile/water/0.1% TFA gradient).

Ot

Evapor ati on e appropriate 25 fraction gives 29 ng (37% of theory) of
the target conpound of nelting point 241C (deconp.). Kf

(Si 02, B OH TEAzhhidad- 19 ' H NMVR (300 MHz, d6-DVBO): 6 =1.92-2.2 (m 1H),
(m R4

2.4-2. |1y obscured by DVBO peak), 355365(m2|—|),
3.75-3.95 (m3H), 4.1-4.3 (m2H), 30 4.75-4.9 (m1H), 7.2 (1H

thi ophene), K’-ﬁg (Q-C}\mi'-h?%fp‘heﬁirI )-@Qox?)Bl §¥ﬁh%ﬁd13@-yl]lﬁeﬁl ﬂds-cﬁﬁfrb -20f an AB
system 2H), i ophene) broad s, , 8.9 (t,1

H, NHCO) . -11§"?HQ°’E>‘E§YHW‘@§“§%7 to 170 beI ow refer to the |ntroduct| on of
sul phonam destgﬁmgﬁsomlﬁxapipwﬂﬂ substituted oxazolidi nones: General nethod

for arin @ es starting from 5
5- chI o ?’f ﬁ@ﬂ ﬁf@?ﬂga i d| n-5-yl)methyl]-2 thi opheneca
r boxam de HPLC (method 1): rl (%) =3.50 (100).-

IC5{}Z 2 ,U.M_

An alternative enantiomerically pure synthesis of this compound is shown in the
20 scheme below (cf. also Delalande S.A., DE 2836305,1979; Chem.Abstr. 90,

186926):
1. Bulli Q
Q. H \/@ 2. R-glycidyl butyrate. Q. >L
N N = N N
_ 4 N\ O~ B Y N OH
O Y 3. NH,CIH,0 0

1.) phthalimide, DEAD/PPh,

Q
2.) NH,NH,.H,Q in ethanol N N>L H
. . n ethano
) NHNH, HO - ,ﬁ N / \

3.) 5-chioro-2-thiophenecarboxylic S
acid, EDC/HOBT 0

e T s V.8




10 Under argon and at 5C,

5-chl oro- N-[ (2- oxo- 3- phenyl - 1, 3- oxazol i di n-5-yl ) net hyl ] - 2-

‘t hi ophenecar boxam de (from Exanple 96) is added to chl orosul phonic acid (12
'eg.). The reaction mxture is stirred at roomtenperature for 2 h and then
poured into ice- water. The resulting pr?ﬁpitate is filtered off, washed

W th water and dried. 15 Under argon and roomtenperature, the
precipitate is then dissolved in tetrahydrofuran (0.1 nol/l) and adm xed
with the appropriate amine (3 eq.), triethylamne (1.1 eq.) and
di met hyl am nqRyhhsle80(0. 1 eq.). The reaction mxture is stirred for 1-2 h
and then concentrated under reduced pressure. The desired product is
purified byyflash chromatography (dichloronethane/ methanol mxtures). 20
de fol I ow ngs-CANIELNA£3-1R (ghy dylBRMoSsheny 1130 0 201 3/ 3084 61 dTRIB ¢l imelivaAnR! © 167
5- Chl or o- N- ( {thiophgnecarboxamide, . o) i di nyl sul phonyl ) phenyl ] - 1, 3- oxazol i di n-5-y
| }- metByl) - Zdrtihpfrosnecanilexsi de MS (ESI): mz (% = 492 ([ M:Na] +, 100),
470 ([ M+H] +, )eeCl pattern: - _HPLC (method 3): rt (%9 = 4.34 (100).
1C50: 0.5 M @ﬁﬁrﬁﬁwﬁﬁgﬂ%‘?‘%)-“ﬂsj&&l
5- Chl or o- N- [ (FPEQ (InéthedB):hy (%) =3i30e®@xi nyl ) sul phonyl ] phenyl } - 2- oxo- 1, 3- oxa-
zol i di n-5-yl )I@eoté?mlql- 2-t hi ophenecarboxanide M (ESI): mz (%9 = 499
([ M+H +, 100),7° pattern; HPLC (method 2): rt (%9 = 3.3 (100). 10 Exanple
169
5- Chl ory@- N({%%%& (1- pi peridinyl sul phonyl ) phenyl ] -1, 3- oxazol i di n- 5-yl
}- methyl)-2- carboxam de 15 Ms (ESI): mz (% = 484 ([ M+H] +, 100),
C pattern; HPLC (method 2): it (% = 4.4 (100). Exanple 170 20
5- Chl or oN- [ ( F-{miroiéthisinax- {2-BioPEp fiiolidinyd)pheh il 3-oxeeldin-2-0a%0- 1, 3- oxa-

starting from Example 60:

MS (ESD): m/z (%) = 276 (M+H, 100);

15 HPLC (method 3): rt (%) = 2.99 (100).
ICS()Z 2[.LM )

The Examples 152 to 166 below refer to the amino group dernivatization of aniline- or

benzylamine-substituted oxazolidinones using various reagents:

20
Example 152
5.Chloro-N-({3-[4-(N-tert-butyloxycarbonyl-glycylamino)phenyl]-2-o0xo-1,3-
oxazolidin-5-yl}methyl)-2-thiophenecarboxamide

25

0}10)_\

N O

o y N

s 5!
o el

At 0°C, 754 mg (2.1 mmol) of N-{[3-(4-aminophenyl)-2-0x0-1,3-oxazolidin-5-
yl]methyl }-5-chloro-2-thiophenecarboxamide (from Example 149) are added to a
30 solution of 751 mg (4.3 mmol) of Boc-glycine, 870 mg (6.4 mmol) of HOBT
(1-hydroxy-1H-benzotriazole x H,0), 1790 mg (4.7 mmol) of HBTU
[O-(benzotriazol-1-yl)-N,N N’ N"-tetramethyluronium hexafluorophosphate] and
1.41 m! (12.9 mmol) of N-methylmorpholine in 15 ml of DMF/CH,Cl; (1:1). The



“zolidin-5-yl)methyl]-2-thi ophenecarboxamde M (ESI): mz (% = 500

([ MtH] +, 100), d pattern; HPLC (nmethod 3): rt (%9 = 3.9 (100). 25 Exanple
171

5-Chl oro- N- ({2- ox0-3-[4-(1-pyrrolidinyl)phenyl]-1, 3-oxazolidin-5-yl}nethyl)
-2- thiophenecarboxamde 30 CI' " C -115,780 ng (154 mmol) of tert-butyl
1-(4-[5-(([(5-chl oro-2-thienyl)carbonyl) no} -

met hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-yl ] phenyl }prolinate are dissolved in 6 m of
di chl oronethane and 9 ml of trifluoroacetic acid, and the m xture is

stirred at 4QG frd & stV ﬂ%%m Eperfaetd ﬂ],ggtxmrﬁeﬁ ihRAWRPRCLR! TRE ed
and stirred with eiﬁ%&@ and %u@gus SQ X roxi de sol ution. The
aqueous phas Erecyi@ Hf‘l‘%lft-”é‘?ie‘éﬁ idried gYielg: 882 BeHdP. 79nal BRPMYidr ochl or i ¢
acid. The or Mg\(]pcpmasg fz @%1)55%()01&&1-140100 s dried over MSOX, filtered
and concentr ude ro s chromat ographed over silica gel
(CH2C12I1 Et Oﬁig‘t( E‘i?f% QHE J@O/ 1/0.1 to 20/1/0.1). 10 This gives
280 nmg 640% of theory) of the product. M5 (ES1): mz (%9 = 406 (MH, 100);
HPLC (et hodé)ﬂ: r!t g- 3.81 mn. HPLC paraneter and LC-Ms paraneter for the

HPLC and LC ven in the 15 exanples above (the unit of the
retention tine (rt) is mnutes): [1] Colum: Kronmasil C18, L-R tenperature:

25, L TN RS b S S B

Kromasi | C18chiore-2-thicphepegprbaxamide 30C, flowrate = 0.75 m nmin"',

el uent jpA = 0.01 M H3P0O4, B = CH3CN, gradient: -> 0.5 mn 90%A -> 4.5 mn
10%A ->6.5 min 10%A 25 [3] Colgm: Kromasil C18 60*2, L-R tenperature: 30C,
flowrate = 0.75 Ml mn", elue A—0005 M HCl 04, B = CH3CN, gradient:
-> 0.5 mn 98%A - >45mn 10%2‘\% 6.8 m O/@1[4] Col um: Symetry C18
2. 1x150 mm col um ovgn

b

O
At 0°C, amixture of 30 mg (0.082 mmol) of N-({3-[4-(aminomethy])phenyl]-2-oxo0-
1,3-oxazotidin-5-yljmethyl)-5-chloro-2-thiophene-carboxamide (from Example 148)
in 1.5 ml of absolute THF and 1.0 ml of absolute dichloromethane, and 0.02 m) of
15 absolute pyndine is mixed with acetic anhydride (0.015 ml, 0.164 mmol). The
mixture is stirred at room temperature overnight. Addition of ether and crystallization
affords the product. Yield: 30 mg (87% of theory),
MS (ESI): m/z (%) = 408 (M+H, 18), 305 (85);
HPLC (method 1): 1t (%) = 3.78 (97).
20 ICsp: 0.6 uM

Example 154

N-{[3-(4-{[(Aminocarbonyl)amino]methyl}phenyl)-2-o0x0-1,3-0xazolidin-5-yl]-
25 methyl}-5-chloro-2-thiophenecarboxamide

)
o



30 0.6 mM mn-', eluent: A =0.6 g 30% strength HO/ 1 of water, B = CH3CN,
gradient: 0.0 min 90%A -> 4.0 mn 10%A ->9 mn 10%A -116 [5] MHZ- 2QQ

I nstrunent M cromass Quattro LCZ Colum Symetry C 18, 50 mmx 2.1 mm 3.5
'm tenperature: 40C, flowrate = 0.5 mM mn-', eluent A= CH3CN + 0.1%
formc acid, eluent B = water + 0. l%forrgéc 5 acid, gradient: 0.0 mn 10%
A->4mn90%A -> 6 rain 90% A [ 6] M I nstrunment M cromass Platform
LCZ Colum Symmetry CIS, 50 mmx 2.1 mm 3.5 m tenperature: 40C, flow rate
= 0.5 mM mne, eluent A= CH3CN + 0.1%formc acid, eluent B = water +

0.1% formi ¢ AlQoafi mpgrastbe0ld Al @o@%@@& i@ MR8 figea 90% A
[7] MHZ-7Q Instrunment M cro mretTy C18, 50 _nmm x

2.1 nm 3.5 fHoPMdseteraminiere X Qf@«ﬂﬁ'f’ sraolk o éV (3{3nﬁ4 mmfwmete:/laréﬁf'yl)x2~

CH3CN + 0. 1%%&nB-6xaa6kidin- Sajyll}lﬁ‘nﬂthyﬁ FcM@ﬁﬁZ tmopheh%cfaﬂfo%ﬁldelﬁr@ﬁldxam
gradi ent: m.n 90% A -> m n 90% C[Eener al

met hod f or % ?%%]aﬂ ﬁgf Hﬂa‘%fogllcgloﬁ%"ﬁ%%a?ﬁ th?e THEWET & Sf‘B’F%ﬂ"&"@tﬂy |3TgT

phase- stippor hduitisy bf aded, she2proBeads ileensobtihéd BY fileqratl Yiddi Dt.bendespopiooduct s
were carried,out .in a set of separated reaction vessels.

5- (Brormrrethgh S}» (4-fluoro-3-nitrophenyl)-1, 3-oxazol i di n-2-one A (prepared
from epi broMﬂ*u&Eﬂ{) mﬂam%)él:—éf(]QL(M-ld{ SNax Gehenyl isocyanate using Li Br1Bu3PO
in xyl ene 25 S 4, Ex.2) (1.20 g, 3.75 mmol ) and

et hyl di i sopro %I)D}I%Zlf féﬁ%@ 4.13 mmol ) were dissolved in DVSO
(70 m), adnd dIMMI a secondary amne (1.1 eq., am ne conponent 1) and
reacteggat 55C for 5 h. TentaGel SAMresin (5.00 g, 0.25 mml/g) was added
to this solution, and the mxture was reacted at 75C for 48 h. The resin

was filt er edGengrshomethade for Acylatingn Nrﬂ@ﬂérﬂ;nlnevhewmoxod#reﬁmhﬂm -Fami de
(DMF) , MeOH, yginetH rmld}arnetmmmodmm%uh%hﬁfnﬂamodrdeed The resin

(5.00 g) was suspended i n@di chl or onet hane m), admxed with D EA (10
eq.) and 5-chl orot hi ophene->\& ar bonyl _¢hl or| de preﬁar ed by reacting

5- chl or ot hi ophene- 2-c oxyl i and | or o- 1- di net hyl am no-
2- met hyl propene (5 e n rod'mte eratur® for 15 minutes]

and 35 the m xtur acted at

resin was filtered? o
O Ny\\j\/nxﬂ/ﬂs,&*c'
2Ty

R N
H

oomtenperature for 5 h. The resulting

Under argon, an approximately 0.1 molar solution of N-{[3-(4-aminophenyl)-2-oxo-

15 1,3-oxazolidin-5-ylJmethyl }-5-chloro-2-thiophenecarboxamide (from Example 149)
(1.0 eq.) in absolute dichloromethane/pyridine (19:1) is added dropwise to the
“appropriate-acid chloride (2:5¢q.). The'mixture 1s stirred overnight and then admixed
with about 5 eq. of PS trisamine (Argonaut Technologies) and 2 ml of absolute
dichloromethane. The mixture is stirred gently for 1 h and then filtered off, and the

20 filtrate is concentrated. If appropriate, the products are purified by preparative RP-
HPLC.

The following compounds were prepared in an analogous manner:

25 Example 155

N-({3-[4-(Acetylamino)phenyl]-2-0x0-1,3-0xazolidin-5-yl}methyl)-5-chloro-2-
thiophene-carboxamide
LC-MS: m/z (%) = 394 (M+H, 100);



‘washed repeatedly with MeOH, DCM and di ethyl ether and dried. The resin was
then - 117 suspended in DMF/ water (v/v 9:2, 80 m), adm xed with SnCl 2*2H20
‘(5 eq.) and reacted at roomtenperture for 18 h. The resin was washed
‘repeatedly with MeOH, DMF, water, MeOH, DCM and diethyl ether and dried.
This resin was suspended in DCM adm X'eg‘ﬁ,\éth D EA (10 eqg.) and, at 0C,
with an acid chloride (5 eq. of acid 5 d vative 1), and the m xture was
reacted at roomtenperature overnight. Prior to the reaction, carboxylic
acids were converted into the corresponding acid chlorides by reaction

with 1-di met hyt.a48 (fethdd 6Pt @F)2= 2251yl propene (1 eq., based on the
carboxylic ag%:d)_ inw at roomtenperature for 15 mn. The resin was
washed repe é!’dlly2 h DMF, water, DWVF, MeCOH, DCM and diethyl ether and
dried. If the 10 acid derivative 1 used was an Fnoc-protected am no acid,

the Fnoc pro ctive1 oup was renoved in the |last reaction step by
reaction wt =+ne/ DMF (v/v, 1/4) at roomtenperature for 15

m nutes5 and the resin was washed with DVF, MeOH, DCM and diethyl ether

and dried. T wer rempved friomd he sol i hase. 1sing
trifluor oace?l? ‘ng@a‘@g‘ﬂ@ﬁ%"/ %&ﬂ?@\gt/h\'ﬁ"y ﬂﬁ?“’(' aéml”gg?h “%le’?ﬁ"?%‘ﬁbdé"é?f and
15 t he react iybmetbyl2-thinpheveearboxasiter at ed. The crude products were
filtered over (Sshid. o 9:1) and evaporated, giving a set of
products B. F%?ﬁﬁ‘%%%?@%&o P TentaGel SAM C! O -118 SnCl2 O ~lw
Cl Cl TFAI DCMC-MS (method 6): 1t (%) = 3.87 (100).

10 IC502 1.3 [LM

Example 157

5-Chloro-N-[(3-{4-[(methoxyacetyl)amino]phenyl}-2-ox0-1,3-0xazolidin-5-yl)-
15 methyl]-2-thiophenecarboxamide

LC-MS: m/z (%) = 424 (M+H, 100);

LC-MS (method 6): 1t (%) = 3.39 (100).

ICso: 0.73 uM

20 Example 158

N-{4-[5-({[(5-Chloro-2-thienyl)carbonylJamino}methyl)-2-ox0-1,3-0xazolidin-3-
yl]phenyl}-3,5-dimethyl-4-isoxazolecarboxamide
LC-MS: m/z (%) = 475 (M+H, 100).

25 ICsq: 0.46 uM

Example 159

5-Chloro-N-{{3-(4-{[(3-chloropropylsulphonylJamineo}phenyl)-2-ox0-1,3-
30 oxazolidin-5-ylJmethyl}-2-thiophenecarboxamide

0
0 M

o O
O

N
H

O=0=0

e

Cl



"1/1 B 5 Conpounds which were prepared by solid-phase-supported synthesis:
Exanple 172

"N-({3-[3-Am no-4-(1-pyrrolidinyl)phenyl]-2-oxo-1, 3-oxazol i di n-5-yl ) nmet hyl) -
5- 10 -chl oro=24hi ophenecar boxam de CI Anal ogously to the general procedure
- -for preparing the derivatives B, 5 ¢ (1.25 mmol ) of TentaGel SAM
resin were reacted with pyrrolidine as am'ne derivative 1. The aniline
obtained after reduction with SnCl 2*2H20 was, wi thout any further

acyl ation step, renoved fromthe solid phase and concentrated. The crude

product was paf tdetdoan@dsdigteen Bt yh &@.?5 gﬁﬁo@[\ﬂfdt’ﬂ&lﬁ%@-lsﬁbyﬁe@mpﬁ&@lt he
ecant ed_ an

organi ¢ phase s sal ut usin - eyaporated to
dryness. Thi §hl@\|‘l’\®8é’"81&l@§jﬁﬁo@t?cfmﬂ‘)g§ 9 &‘F?‘FYlé’él‘"lfy"\/égJﬂhP?Iagioﬁum dC‘IChloro‘
Ly R O e B o 4 1
: Ll , \ : . 2 2. , r : L 5- r, :
3.65-3.81, mP a@?‘ﬁlf\'ﬂ’%iygg‘?e‘%éiﬁ,'5'iﬂ?f%%é?l’]&f@?'cffqﬂl?‘a’&?%l,(f%%‘BdE,’“"?‘Pg; 16.6)46,
dd, 1 H5 6. 7Aftel @0 rhinHiceodlng iSredbved ahl] the. M turdds stirrdd at7o6m), temhgerafurt],

7.29, d, | H_ EX I A . . .

N L3 13- (B AR AP0 (o 3 oS BT Ao Fesmglagies) 3nd, o

10 zol i di n- 508 mivef ldydh]orémethiane erc2theiadgdds e aubpenarvnde sired\gemthgbrsl i t o

t he general oL hr; i .hey j i g ( . 1)
of Tont aGel Daatuees ERAhAIHRIARbI0 R E mehenandlhe huee #7)
Fnoc- B- al ani sencgstraled dThteproduat s/ purifiedipyepreparatevepR B TRC. obeldi A28 rag {401%t he
removaljgwas gfiHebRd, | N methanol at roomtenperature for 48 h and evaporated
to dryness. _This “crude product was S)urifi ed by reversed phase HPLC using a
wat er / TFA ac oM mVE £%) F 482 dM+H.J§0% 4 NVR (400 MHz, CD3OD): 2.31, tt, 2 H
3.36, t, 2 HLEMHAmdthodS)Hrt (&)623.82¢9B. H 3.72, dd, 1 H 3.79, dd, 1 H
4.01, dd, 1 E% 4 2}9, dd, 2 H 4.43, t, 2 H 4.85-4.95, m 1H 7.01,-d, 1
Mo 4.48 - 7.8590 /By 761, d, 1 H 7.84, d, | H

15 Example 160

5-Chloro¥N-({3-[4-(1,1-dioxid0-2-isothiazolidinyi)phenyl]-Z-oxo-1 ,3-oxazolidin-
5-yl}methyl)-2-thiophenecarboxamide

o o)
~ Ol
H
Cl /S \ N\)\/
20 O

A mixture of 13.5 mg (0.027 mmol} of 5-chloro-N-{[3-(4-{[(3-chloropropyl)sul-
phonyl]amino }phenyl)-2-oxo0-1,3-oxazolidin-5-ylJmethyl } -2-thiophene-carboxamide
(from Exampie 159) and 7.6 mg (0.055 mmol) of potassium carbonate in 0.2 mil of
25 DMF is heated at 100°C for 2 h. After cooling, the mixture is diluted with
dichloromethane and washed with water. The organic phase is dried and
concentrated. The residue is purified by preparative thin-layer chromatography (silica
gel, dichloromethane/methanol, 95:5). Yield: 1.8 mg (14.4% of theory),
MS (ESI): m/z (%) = 456 (M+H, 15), 412 (100);
30 LC-MS (method 4): 1t (%) = 3.81 (90).
IC50: 0.14 y.M




"Exanpl e 174 25

N-({3-[4-(3-Am no-| -pyrrolidinyl)-3-nitrophenyl]-2-oxo-1, 3-oxazolidin-5-yl}
- methyl)-5-ch | oro-2-thiophenecar boxan de -120 C1 Anal ogously to the
general procedure for preparing the derivatives B, 130 ng (32.5 tnol) of
TentaGel SAMresin were reacted with te[y-gfutyl 3 5 pyrrolidinyl carbamate

as am ne derivative 1. The nitrobenzene ivative obtained after the

acyl ation with 5-chl orot hi ophenecarboxylic acid was renoved fromthe solid
phase and concentrated. This crude product was purified by reversed phase
HPLC using a e T6LV acetonitrile gradient. 'H NVR (400 MHz, CD30OH):
2.07-2.17, m 7 2.39-2.49, m 1 H 3.21-3.40, m 2 10 H 3.45, dd, 1 H
3.50-3.60, m | H 3.67, dd, 1 H 3.76, dd, 1 H 3.88-4.000 m 2 H 4.14 -
4.21, t, | HS5-@hRyo-N4(59)-3-13-[(E-dhlorbpeatandyl)dmifio]ghénli}-2-oxs-1t8-oXafeh, d, |

H, 7.66, dd, ;.| H.7.93 1 H Ex le.175 15

N- ({3-[ 3- Ami ﬁd??f!jﬂl'?ﬁﬁ?‘ggfﬁm‘ﬂ%“)“ﬁﬁ%ﬂﬁ%fﬂ&%xo- 1, 3-oxazol i di n-5-yl }methyl ) -5
- chl or6- 2-t hi ophenecar boxam de H2ZN C 20 Anal ogously to the general
procedure for preparing the derivatives & 130 ng (32.5 not) of TentaGel
SAMresin were reagted with piperidiye a ine derivative 1. The aniline
obt ai ned after the redyction VH(S @n y furth acyl ation step,
renoved fromthe solid phase and Wongent . E]dhis kr e Eroduct 25 was
purified by reversed phase C using a water] TFAFac ni€trile gradient.
"H- NVR (400 MHz, CD3CH): 1.65-Q@.75, m 2 H 1.8481.95 m 4 H, 3.20-3.28,
m 4 H 3.68, dd, 1 H 3.73, dd, 1H, 3.90, dd, 1 H 4.17, dd, 1 H
4.80-4.90, m 1 H 7.00, d, 1 H 7.05 dd, I H 7.30-7.38, m 2H, 7.50, d,

1 H -121 095 g (129 mmol) of N-{[(55)-3-(4-aminophenyl)-2-oxo-1,3-oxazolidin-5-
ylJmethyl }-5-chloro-2-thiophenecarboxamide (from Example 149) is dissolved in

10 27 ml of tetrahydrofuran and admixed with 0.2 g (1.29 mmol) of 5-chlorovaleryl
chloride and 0.395 ml (2.83 mmol) of triethylamine. The mixture is concentrated
under reduced pressure and chromatographed over silica gel using a toluene/ethyl
acetate=1: 1 -> ethyl acetate gradient. This gives 315 mg (52% of theory) of a solid.

M.p.: 211°C.

15
Example 162
5-Chloro-N-({(55)-2-0x0-3-[4-(2-0x0-1-piperidinyl)phenyl]-1,3-oxazolidin-5-yl}-
methyl)-2-thiophenecarboxamide

20

G0

Under inert conditions, 5 ml of DMSO are admixed with 30 mg of NaH (60% in
paraffin oil), and the mixture is heated at 75°C for 30 min, until the evolution of gas
25 has ceased. A solution of 290 mg (0.617 mmol) of 5-chloro-N-[((55)-3-{4-[(5-
chloropentanoyl)amino]phenyl }-2-ox0-1,3-oxazolidin-5-yl)methyl]-2-thiophene-
carboxamide (from Example 161) in 5 ml of methylene chloride is then added
dropwise, and the mixture is stirred at room temperature overnight. The reaction is
terminated and the mixture is poured into 100 ml of water and extracted with ethy!



"Exanpl e 176

N-({3-[3-(Acetyl am no)-4-(1-pyrrolidinyl)phenyl]-2-o0xo-1, 3-oxazol i di n-5-yl
}- methyl)-5-chl oro-2-thi ophenecarboxam de 5 Cl Anal ogously to the general
procedure for preparing the derivatives B, 130 ng (32.5 pnol) of TentaCel
SAM resin were reacted pyrrolidine as amlgf derivative | 10 and acetyl

chloride as acid derivative 1. The crudé oduct was partitioned between
et hyl acetate NaHCO3 sol ution and the organi c phase was salted out using
NaCl, decanted and evaporated to dryness. This crude product was purified

by vacuum fl aa%@ta;ec %@@}\a&:ﬂﬁéﬁ'}%o@wbhﬁskhé Eﬁm%k%g&siprﬁhlcﬁr mpt@e&bﬁh%d

acetate, 1:1 S,

3 H 3.20-3. 3be Pmducwsﬁlmedwtt’sa%omw e/wajgr. Bhiggiveg d "!8—(7 5103?6“1686!) Oithfl
4.14, dd, | ;&;%@,Q,mlH?OOle?O?dIH731dd1

H, 7.51, d, ]]g{l_%éhéjﬁg 1 H The foll ow ng conmpounds were prepared
anal ogously t neral procedure. ExanpleStructureet. PLC tine[% 177N

.629.7 @O QMR (300NM$HN ds-DMNO).) 6= 0.8578848) 02185488 3H]), 3.58 (m,4H), 3.85
(m,1H), 4.2 (t,1H), 4.82 (m,1H), 7.18 (d,1H thiophene), 7.26 (d,2H), 7.5 (d,2H), 2.68
(d,1H,thiophene), 9.0 (t,lH,CONH).
ICsp: 2.8 1M

10 Example 163

5-Chloro-N-{((5S)-3-{4-[(3-bromopropionyl)aminolphenyl}-2-oxo-1,3-oxazoli-
din-5-yl)methyl]-2-thiophenecarboxamide

is obtained in an analogous manner from Example 149.

15

Example 164

20 5-Chloro-N-({(58)-2-0x0-3-[4-(2-0x0-1-azetidinyl}phenyl]-1,3-0xazolidin-5-yl}-
methyl)-2-thiophenecarboxamide

0 Q
-0
N
. \)\,H / \ ol
S
25 is obtained in an analogous manner by cyclization of the open-chain bromopropionyl

compound from Example 163 using NaH/DMSO.
MS (ESI): m/z (%) = 406 ([M+H]", 100), Cl pattern.
ICsp: 380 nM



‘NNNN C No -122 ExanpleStructureet. PLC tinme[% | 17900 ~00 .636.7 S
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Example 165

tert-Butyl 4-{4-[5-({[(5-chloro-2-thienyl)carbonyl}amino}methyl)-2-0x0-1,3-0xa-
zolidin-3-yl]phenyi}-3,5-dioxo-1-piperazinecarboxylate

@]
>\‘o [\

H
N

(ﬁ\ND/N\/\\/O Rane

A solution of 199 mg (0.85 mmol) of Boc-iminodiacetic acid, 300 mg (2.2 mmol) of
HOBT, 0.66 ml (6 mmol) of N-methylmorpholine and 647 mg (1.7 mmol) of HBTU
10 is admixed with 300 mg (0.85 mmol) of N-{[3-(4-aminophenyl)-2-oxo-1,3-
oxazolidin-5-yl}-methyl }-5-chloro-2-thiophene-carboxamide in 6 ml of a mixture of
DMF and dichloromethane (1:1). The mixture is stirred overnight, diluted with
dichloromethane and then washed with water, saturated ammonium chlonde
solution, saturated sodium bicarbonate solution, water and saturated sodium chlonde
15 solution. The organic phase is dried over magnesium sulphate and concentrated. The
crude product is purified by silica gel chromatography (dichloromethane/methanol
98:2). Yield: 134 mg (29% of theory);
MS (ESI): m/z (%) = 571 (M+Na, 82), 493 (100);
HPLC (method 3): 1t (%) = 4.39 (90).
20 ICs0: 2 uM

Example 166

N-[({5S)-3-{4-[(3R)-3-Amino-2-0x0-1-pyrrolidinyl]phenyl}-2-oxo-1,3-oxazolidin-
25 5-yDmethyl]-5-chloro-2-thiophenecarboxamide trifluoroacetate

3& ) BOCNH. _COOH

o
HOBT
w )l Yy o
¢ Cl EDC, DIEA

“CH,




"N O 1832.7144 cLro 0~-0 NNNO Nacl 9N _O0 184~ 0/ N! Ni .91 /N
0o ON+ O Cl 0 -123 xanpleStructureet.PLC -tine[% O~ 0 185N 1/ N .725.2 N
/O 0 d

-111 -
KAPPS
H CHBH\N( 7 N‘QNaH Me,Si, K,CO
H /s\ o -
“CH,
i 3.
BOCNH \ 70 " TFA .
\i‘_\/@‘ N /S\ o
O 0]
H,N )L
ﬂN—@—N N B
g~ ~Ci

N2-(tert-Butoxycarbonyl)-N1-{4-[(5S)-5-({[(5-chloro-2-thienyl)carbonyl]amino}
5 methyl)-2-o0x0-1 ,3-oxazolidin-3-yllphenyl}-D-methionineamide

429 mg (1.72 mmol) of N-BOC-D-methionine, 605 mg (1.72 mmol) of N-{[(55)-3-
(4-aminophenyl)-2-oxo-1,3-oxazolidin-5-ylJmethyl } -5-chloro-2-thiophenecarbox-
amide, and 527 mg (3.44 mmol) of HOBT hydrate are dissolved in 35 m] of DMF
10 and admixed with 660 mg (3.441 mmol) of EDCI hydrochloride and then dropwise
with 689 mg (5.334 mmol) of N-ethyl-diisopropylamine. The mixture is stirred at
room temperature for two days. The resulting suspension is filtered off with suction
and the residue is washed with DMF. The combined filtrates are admixed with a little
silica gel, concentrated under reduced pressure and chromatographed over silica gel
15 using a toluene -> T10EA7 gradient. This gives 170 mg (17% of theory) of the target
compoundﬁof melting point 183°C.
Rs (8103, toluene/ethyl acetate=1:1):0.2.
'H-NMR (300 MHz, ds-DMSO): 6=14 (s,JH,BOC), 1.88-1.95 (m,2H), 2.08
(s,3H,SMe), 2.4-2.5 (m,2H, partially obscurbed by DMSQ), 3.6 (m,2H), 3.8 (m,1H),
20 4.15 (m,2H), 4.8 (m,1H), 7.2 (1H, thiophene), 7.42 (d, part of an AB system, 2H), 7.6
(d, part of an AB system, 2H), 7.7 (d, 1H, thiophene), 8.95 (t,1H, CH,NHCO), 9.93
(bs,1H,NH).
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tert-Butyl  (3R)-1-{4-[(5S)-3-({[(5-chloro-2-thienyl)carbonylJamino}methyl)-2-
o0xo0-1,3-0xazolidin-3-yl]phenyl}-2-0xo-3-pyrrolidinylcarbamate

170 mg (0.292 mmol) of N2-(tert-butoxycarbonyl)-N1-{4-{(5S)-5-({ [(5-chloro-2-
thienyl)carbonyl]amino } methyl)-2-ox0-1,3-oxazolidin-3-yljphenyl }-D-methionine-
amide are dissolved in 2 m} of DMSO and admixed with 178.5 mg (0.875 mmol) of
trimethylsulphonium iodide and 60.4 mg (0.437 mmol) of potassium carbonate, and
the mixture 1s stirred at 80°C for 3.5 hours. The mixture is then concentrated under
high vacuum and the residue 1s washed with ethanol. 99 mg of the target compound
TEmair..

'H-NMR (300 MHz, ds-DMSO): & =1.4 (s, 1JHBOC), 1.88-2.05 (m,1H), 2.3-2.4
(m,1H), 3.7-3.8 (m,3H), 3.8-3.9 (m,1H), 4.1-4.25 (m,1H), 4.25-4.45 (m,1H), 4.75-
4.95 (m,1H), 7.15 (1H, thiophene), 7.25 (d,1H), 7.52 (d, part of an AB system, 2H),
7.65 (d, part of an AB system, 2H), 7.65 (d, 1H, thiophene), 9.0 (broad s,1H).

N-[((58)-3-{4-[(3R)-3-Amino-2-0x0-1-pyrrolidinyl]phenyl}-2-0x0-1,3-0xazolidin-
S-yl)methS{l]-S-chloro-2-thiophenecar:boxamide trifluoroacetate

97 mg (0.181 mmol) of tert-butyl (3R)-1-{4-[(58)-5-({[(5-chloro-2-
thienyl)carbonyl}amino} methyl)-2-ox0-1,3-oxazolidin-3-yl}phenyl }-2-ox0-3-pyrroli-
dinylcarbamate are suspended in 4 ml] of methylene chloride, 1.5 ml of triflucroacetic
acid are added and the mixture is stirred at room temperature for 1 hour. The mixture
is then concentrated under reduced pressure and the residue is purified on an RP-
HPLC -(acetonitnle/water/0.1% TFA gradient). Evaporation of the appropriate
fraction gives 29 mg (37% of theory) of the target compound of melting point 241°C
{decomp.).

Rt (810, EtOH/TEA=17:1) 0.19.

"H-NMR (300 MHz, ds-DMSO): & =1.92-2.2 (m,1H), 2.4-2.55 (m,1H, partially
obscured by DMSO peak), 3.55-3.65 (m,2H), 3.75-3.95 (m,3H), 4.1-4.3 (m,2H),
4.75-49 (m,1H), 7.2 (1H, thiophene), 7.58 (d, part of an AB system, 2H), 7.7 (d, part
of an AB system, 2H), 7.68 (d, 1H, thiophene), 8.4 (broad s,3H, NH3), 8.9
(t. JHNHCO).

N
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The Examples 167 to 170 below refer to the introduction of sulphonamide groups in

phenyl-substituted oxazolidinones:

General method for preparing substituted sulphonamides starting from
S-chloro-N-{(2-o0x0-3-phenyl-1,3-0xazolidin-5-yl)methyl]-2-
thiophenecarboxamide

Under argon and at 5°C, 5-chloro-N-[(2-oxo0-3-phenyl-1,3-oxazolidin-5-yl)methyl]-2-
thiophenecarboxamide (from Example 96) is added to chlorosulphonic acid (12 eq.).
The reaction mixture is stirred at room temperature for 2 h and then poured into ice-
water. The resulting precipitate is filtered off, washed with water and dried.

Under argon and at room temperature, the precipitate is then dissolved in
tetrahydrofuran (0.1 mol/l) and admixed with the appropriate amine (3 eg.),
triethylamine (1.1 eq.) and dimethylaminopyridine (0.1 eq.). The reaction mixture is
stirred for 1-2 h and then concentrated under reduced pressure. The desired product is
purified by flash chromatography (dichloromethane/methanol mixtures).

The following compounds were prepared in an analogous manner:

Example 167

5-Chloro-N-({2-0x0-3-[4-(1-pyrrolidinylsulphonyl)phenyl}-1,3-oxazolidin-5-yl}-
methyl)-2-thiophenecarboxamide
MS (ESI): m/z (%) = 492 ([M+Na]", 100), 470 ([M+H]1*, 68), Cl pattern;
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HPLC (method 3): rt (%) = 4.34 (100).

ICso: 0.5 uM

Example 168
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5.Chloro-N-[{3-{4-[(4-methyl-1-piperazinyl)sulphonyl]phenyl}-2-oxo-1,3-0xa-

zolidin-5-ylymethyl]-2-thiophenecarboxamide
MS (ESD): m/z (%) = 499 ((M+H]", 100), C] pattern;
HPLC (method 2): 1t {%) = 3.3 (100).

Example 169

5-Chloro-N-({2-0x0-3-[4-(1-piperidinylsulphonyl)phenyl]-1,3-oxazolidin-S-yl}-

methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%) = 484 ([M+H]", 100), Cl pattern;
HPLC (method 2): 1t (%) = 4.4 (100).

Example 170

5-Chloro-N-[(3-{4-[(4-hydroxy-1-piperidinyl)sulphonyl]phenyl}-2-0x0-1,3-0xa-
zolidin-5-yl)methyl]-2-thiophenecarboxamide

MS (ESI): m/z (%) = 500 ([M+H]", 100), CI pattern;
HPLC (method 3): 1t (%) = 3.9 (100).

Example 171

5-Chloro-N-({2-0x0-3-[4-(1-pyrrolidinyl)phenyl]-1,3-0xazolidin-5-yl }methyl)-2-

thiophenecarboxamide

O

Lo
- &

Cl

<

A

o
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780 mg (1.54 mmol) of tert-butyl 1-{4-[5-({[(5-chloro-2-thieny])carbonyl]amino}-
methyl}-2-0x0-1,3-oxazolidin-3-yl}phenyl }prolinate are dissolved in 6 ml of
dichloromethane and 9 mli of trifluoroacetic acid, and the mixture is stirred at 40°C

5 for two days. The reaction mixture is then concentrated and stirred with ether and ZN
aqueous sodium hydroxide solution. The aqueous phase is concentrated and stirred
with ether and 2N hydrochloric acid. The organic phase of this extraction is dried
over MgSO,, filtered and concentrated. The crude product is chromatographed over
silica gel (CH,Cl/EtOH/conc. aqu. NHj sol. = 100/1/0.1 to 20/1/0.1).

10 This gives 280 mg (40% of theory) of the product.

MS (ESI): m/z (%) = 406 (M+H, 100);
HPLC (method 4): rt = 3.81 min.

HPLC parameter and LC-MS parameter for the HPLC and 1L.C-MS data given in the

15 examples above (the unit of the retention time (rt) is minutes):

(1] Column: Kromasil C18, L-R temperature: 30°C, flow rate = 0.75 ml min",
eluent: A = 0.01 M HCIO4, B = CH3CN, gradient: -> 0.5 min 98%A -> 4.5 min
10%A ->6.5 min 10%A
20 :
[2] Column: Kromasil C18 60*2, L-R temperature: 30°C, flow rate = 0.75 ml min”’,
eluent: A = 0.01 M H3;PO,4, B = CH;CN, gradient: -> 0.5 min 90%A -> 4.5 min
10%A ->6.5 min 10%A

25 [3] Column: Kromasil C18 60*2, L-R temperature: 30°C, flow rate = 0.75 ml min’',
eluent: A = 0.005 M HCIQ,, B = CHiCN, gradient: -> 0.5 min 98%A -> 4.5 min
10%A ->6.5 min 10%A

(4] Column: Symmetry C18 2.1x150 mm, column oven: 50°C, flow rate =
30 0.6 ml min”', eluent: A = 0.6 g 30% strength HCI/ 1 of water, B = CH5CN, gradient:
0.0 min 90%A -> 4.0 min 10%A ->9 min 10%A
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[5) MHZ-2Q, Instrument Micromass Quattro LCZ

Column Symmetry C18, 50 mm x 2.1 mm, 3.5 pm. temperature: 40°C, flow rate =
0.5 ml min™', eluent A = CH,CN + 0.1% formic acid, eluent B = water + 0.1 % formic
acid, gradient: 0.0 min 10% A ->4 min 90% A -> 6 min 90% A

(6] MHZ-2P, Instrument Micromass Platform LCZ

Column Symmetry C18, 50 mm x 2.1 mm, 3.5 pum, temperature: 40°C, flow rate =
0.5 ml min’', eluent A = CH5CN + 0.1% formic acid, eluent B = water + 0.1% formic
acid, gradient: 0.0 min 10% A ->4 min 90% A -> 6 min 90% A

[7] MHZ-7Q, Instrument Micromass Quattro LCZ

Column Symmetry C18, 50 mm x 2.1 mm, 3.5 um, temperature: 40°C, flow rate =
0.5 ml min’', eluent A = CH5CN + 0.1% formic acid, eluent B = water + 0.1% formic
acid, gradient: 0.0 min 5% A -> 1 min 5% A -> 5 min 90% A -> 6 min 90% A

General method for preparing oxazolidinones of the general formula B by solid-
phasa-supborted synthesis

Reactions -with different resin-bonded products were carned out in a set of separated

reaction vessels.

5-(Bromomethyl)-3-(4-fluoro-3-nitrophenyl)-1,3-oxazolidin-2-one A (prepared from
epibromohydrin and 4-fluoro-3-nitrophenyl isocyanate using LiBr/BusPO in xylene
analogously to US 4128654, Ex.2) (1.20 g, 3.75 mmol) and ethyldiisopropylamine
(DIEA, 1.91 ml, 4.13 mmol) were dissolved in DMSO (70 ml), admixed with a
secondary amine (1.1 eq., amine component 1) and reacted at 55°C for 5 h. TentaGel
SAM resin (5.00 g, 0.25 mmol/g) was added to this solution, and the mixture was
reacted at 75°C for 48 h. The resin was filtered, washed repeatedly with methanol
(MeOH), dimethylformamide (DMF), MeOH, dichloromethane (DCM}) and diethy!
ether and dried. The resin (5.00 g) was. suspended in dichloromethane (80 ml),
admixed with DIEA (10 eq.) and 5-chlorothiophene-2-carbonyl chloride [prepared by
reacting 5-chlorothiophene-2-carboxylic acid (5 eq.) and 1-chloro-1-dimethylamino-
2-methylpropene (5 eq.) in DCM (20 ml) at room temperature for 15 minutes] and
the mixture was reacted at room temperature for 5 h. The resulting resin was filtered,
washed repeatedly with MeOH, DCM and diethyl ether and dried. The resin was then
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suspended in DMF/water (v/v 9:2, 80 m]), admixed with SnCl;*2H;0 (5 eq.) and
reacted at room temperture for 18 h. The resin was washed repeatedly with MeOH,
DMF, water, MeOH, DCM and diethy] ether and dried. This resin was suspended in
DCM, admixed with DIEA (10 eq.) and, at 0°C, with an acid chloride (5 eq. of acid

5 denvative 1), and the mixture was reacted at room temperature overnight. Prior 1o the
reaction, carboxylic acids were converted into the corresponding acid chlorides by
reaction with 1-dimethylamino-1-chloro-2-methylpropene (1 eq., based on the
carboxylic acid) in DCM at room temperature for 15 min. The resin was washed
repeatedly with DMF, water, DMF, MeOH, DCM and diethyl ether and dried. If the

10 acid denvative 1 used was an Fmoc-protected amino acid, the Fmoc protective group
was removed in the last reaction step by reaction with piperidine/DMF (v/v, 1/4) at
room temperature for 15 minutes, and the resin was washed with DMF, MeOH,
DCM and diethyl ether and dried. The products were then removed from the solid
phase using trifluoroacetic acid (TFAYDCM (v/v, 1/1), the resin was filtered off and

15 the reaction solutions were concentrated. The crude products were filtered over silica
gel (DCM/MeOH, 9:1) and evaporated, giving a set of products B.
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5 Compounds which were prepared by solid-phase-supported synthesis:

Example 172

N-({3-[3-Amino-4-(1-pyrrolidinyl)phenyl]-2-0x0-1,3-0xazolidin-5-yl jmethyl)-5-
10 -chloro-2-thiophenecarboxamide

o¥aSe¥iag

O

Analogously to the general procedure- for preparing the derivatives B, Sg
15 (1.25 mmol) of TentaGel SAM resin were reacted with pyrrolidine as amine
derivative 1. The aniline obtained after reduction with SnCl,*2H,0 was, without any
further acylation step, removed from the solid phase and concentrated. The crude
product was partitioned between ethyl acetate and NaHCO3 solution and the organic
phase was salted out using NaCl, decanted and evaporated to dryness. This crude
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product was purified by vacuum flash chromatography over silica ge! (dichloro-
methane/ethyl acetate, 3:1 - 1:2).

'H-NMR (300 MHz, CDCl3): 1.95 — 2.08, br, 4 H; 3.15-3.30, br, 4 H; 3.65-3.81, m,
2 H; 3.89, ddd, 1H; 4.05, dd, 1 H; 4.81, dddd, 1 H; 6.46, dd, 1 H; 6.72, dd, 1 H; 6.90,
dd, 1 H;6.99,dd, 1 H;7.03,dd, 1 H; 7.29,d, 1 H.

Example 173

N-[(3-{3-(B-Alanylamino)-4-[(3-hydroxypropyl)amino]phenyl}-2-0x0-1,3-0xa-
zolidin-5-yl)methyl]-5-chloro-2-thiophenecarboxamide

H,N

0
HO HN
_\_\ﬁ >\: N&\LH \: Ci

O

Analogously to the general procedure for preparing the denvatives B, 5g
(1.25 mmol) of TentaGel SAM resin were reacted with azetidine as amine derivative
1 and Fmoc-B-alamine as acid derivative 1. The crude product obtained after the
removal was stirred in methanol at room temperature for 48 h and evaporated to
dryness. This crude product was purified by reversed phase HPLC using a
water/TFA/acetonitrile gradient.

'H-NMR (400 MHz, CD;OD): 2.31, tt, 2 H; 3.36,t, 2 H; 3.54,1, 2 H; 3.62, 1, 2 H;
3.72,dd, 1 H; 3.79,dd, 1| H; 4.01,dd, 1 H; 4.29,dd, 2 H; 4.43,1, 2 H; 4.854.95, m,
1H;7.01,d,1H;448-7.55,m,2H;7.61,d,1H;7.84,d, 1 H.

Example 174

N-({3-[4-(3-Amino-1-pyrrolidinyl)-3-nitrophenyl]-2-oxo-1,3-oxazolidin-5-yl1}-
methyl)-5-chloro-2-thiophenecarboxamide
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Analogously to the general procedure for preparing the derivatives B, 130 mg
(32.5 umol) of TentaGel SAM resin were reacted with rer-butyl 3-
pyrrolidinylcarbamate as amine derivative 1. The nitrobenzene derivative obtained
after the acylation with 5-chlorothiophenecarboxylic acid was removed from the
solid phase and concentrated. This crude product was purified by reversed phase
HPLC using a water/TFA/acetonitrile gradient. .

"H-NMR (400 MHz, CD;0H): 2.07-2.17, m, 1 H; 2.39-2.49, m, 1 H; 3.21-3.40, m, 2
H; 3.45,dd, 1 H; 3.50-3.60, m, 1 H; 3.67, dd, 1 H; 3.76, dd, 1 H; 3.88-4.00, m, 2 H;
414-421,1,1 H;485-495 m, 1 H;701,d, 1 H;7.11,4d, 1 H; 7.52,d, 1 H; 7.66,
dd, 1 H;7.93,d4, 1 H.

Example 175

N-{{3-[3-Amino-4-(1-piperidinyl)phenyl]-2-0x0-1,3-0xazolidin-5-yl }methyl)-5-

chloro-2-thiophenecarboxamide

N
(_\N/\ )\\o \SCI

AN

Analogously to the general procedure for preparing the derivatives B, 130 mg
(32.5 pumob) of TentaGel SAM resin were reacted with piperidine as amine
derivative 1. The aniline obtained after the reduction was, without any further
acylation step, removed from the solid phase and concentrated. This crude product
was purified by reversed phase HPLC using a water/TFA/acetonitrile gradient.
'H-NMR (400 MHz, CD;OH): 1.65-1.75, m, 2 H; 1.84-1.95, m, 4 H; 3.20-3.28, m,
4 H; 3.68, dd, 1 H; 3.73, dd, 1H; 3.90, dd, 1 H; 4.17, dd, 1 H; 4.804.90, m, 1 H;
7.00,d, 1 H;7.05,dd, I H; 7.30-7.38, m, 2H; 7.50,d, 1 H.
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N-({3-[3-(Acetylamino)-4-(1-pyrrolidinyl)phenyl]-2-0x0-1,3-0xazolidin-5-v1}-
methyl)-5-chloro-2-thiophenecarboxamide

H.C

O

e
O

Analogously to the general procedure for preparing the derivatives B, 130 mg

(32.5 pumol) of TentaGel SAM resin were reacted pyrrolidine as amine derivative 1

and acetyl chloride as acid derivative 1. The crude product was partitioned between

ethyl acetate NaHCO; solution and the organic phase was salted out using NaCl,

decanted and evaporated to dryness. This crude product was purified by vacuum flash

chromatography over silica gel (dichloromethane/ethyl acetate, 1:1-0:1).
'H-NMR (400 MHz, CD;0H): 1.93 — 2.03, br, 4 H; 2.16, s, 3 H; 3.20-3.30, br, 4 H;
3.70,d, 2 H; 3.86,dd. 1H; 4.10, dd, 1 H; 4.14, dd, | H; 4.80-4.90, m, 1 H; 7.00,d, ]
H; 7.07, d_, 1 H;7.31,dd, 1 H;7.51,4d,1 H; 7.60,d, ] H.

The following compounds were prepared analogously to the general procedure.
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'J pN _ OO0O0OON__ _ 54NN 2.195.4 S1 \NC Al products of the
sol i d- phase-supported synthesis were characterized by LCMs. As standard,
‘the follow ng separation systemwas used: HP 1100 with UV detector (208 -
400 nm), oven tenperature 40C, Waters-Symetry C18 colum (50 mmx 5 2.1
mm 3.5 m, nobile phase A 99. 9%acetoni$ ile/0.1%formc acid, nobile
phase B: 99.9% water/ 0.1%formc acid; dient: TineA:¥B:% | ow rate

0. 0010. 090. 00. 50 4.0090. 010.00.50 6.0090.010.00.50 5. 1010.090.01.00 7.
5010. 090. 00. 50 The substances. were detected using a Mcraomass Quattro LCZ
M5, ionizati @arﬁﬂbs@ﬁtmsi tive/ negative. In the Riguct ﬁlpgcl | sted above
whi ch conprigse the radical(s) N what is neant is i|n each %a]se ai{N H NH2 or
-OH function/Nor+Q time [
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"- 136 Patent Clains 1. Conpound of the general formula (1) rn, 50 in
which: 10 R represents 2-thiophene which is substituted in the 5-position
by a radical fromthe group consisting of chlorine, brom ne, methyl and
“trifluoronmethyl, R2 represents D-A-: 15 20 25 30 where: the radical "A"
represents phenylene; the radical "D' represents a saturated 5- or
6-nenbered heterocycle, which is attac To "A" via a nitrogen atom

whi ch has a carbonyl group directly adjacent to the Iinking nitrogen atom
and in which_one carbon ring nenber may be replaced by a heteroatom from
the group CO&,%tia'ﬁIr‘h@Str%t e N and O; where the gr "A'fiaf¢netd above may
optionally be nono-| or I'substituted in the netajposition Wwthjrespect to
the point of|_attachment to the oxazaqlidinone, by tmeadjt%l] fromthe group

consi sting opagl uorline, chlorine, nitro, 4&m no, trjj%}uor@g_gt hyl met hyl
and cyano, R3, R', |R5, Ra, RCdamchZO(;ajﬁarepresent ydriogen

249 o N .41 60.3
0 Oy
0 /"Q,N

250 | | 331 652
0

o=<N
251 o N 286  [36.5
o N/\})/—;NO'ND\N
0 OJ\

252 0.0 2.69 20 8
. 0 '8
@
CI




“hydr at es,

10

"-137 and their pharmaceutically acceptable salts,
salts and prodrugs.
fTollowng formula 10 0 and its pharnaceutically acceptable salts,

hydrates of salts and prodnigs.
substituted oxazolidinones according to g#a|n1l or
according to a process alternative 1 S'ﬂ

(I'1) 20 in which the radicals R2, R3, Rd, R5, R6 and R7 are each as defi ned

0 wi-th the corresponding symretrf#Mey
anhydri des 0E53he gar boxyl i c acp oof the eral;iprnulb7glll)
above 10 in ?%

or coupling

I nert gol ven
i agent andéor d«gzgé' gi
() RET-RANR (1.0 @\'

hydr at es, hydrates of
5 2. Conpound according to Caim1 having the

3. Process for preparing
2, where either

‘conpounds of the general fornula

in Claiml are-regcted with carbhoxylijc acids of the general formla (rer)

- 138 HO R1 Exﬂlﬁ]es@u&ﬂrg\hi ch 5 the radical R i s dejypred ip daiml,

or else with the cqrresponding carbonyl halides, preferaply carbonyl

chl ori des, boxylic
defi ned

ropd the|presence of an activating

onpounds of the general formula

N

00 N 2.19
Frannd
SR

All products of the solid-phase-supported synthesis were characterized by LC-MS.
As standard, the following separation system was used: HP 1100 with UV detector
(208 — 400 nm), oven temperature 40°C, Waters-Symmetry C18 column (50 mm x
2.} mm, 3.5 um), mobile phase A: 99.9% acetonitrile/0.1% formic acid, mobile
phase B: 99.9% water/ 0.1% formic acid; gradient:

75.4

iA:%

Time B:% flow rate
0.00 10.0 90.0 0. 50
4. 00 90.0 10. 0 0.50
6. 00 90.0 10.0 0.50
6. 10 10.0 90.0 1.00
7.50 10.0 90.0 0. 50

The substances were detected using a Micromass Quattro LCZ MS, ionization: ESI
positive/negative.

In the structures listed above which comprise the radical(s) N N or -0,
\N/ g
. .. : NH
what is meant is in each case a H

2 pr -OH function.



15 in which the radicals R, R2, R3, R4, R5, R6, R7 and Rs are each as
defined in Caim1, 20 or else according to a process alternative [B]
conpounds of the general formula (I1V) 0 25 in which 139 the radicals R,
R3, R4, R5, R6, R and R are each as defined in Caim1l, 5 are converted,
using a suitable selective oxidizing ageh:fﬁ'in an inert solvent, into the
correspondi ng epoxi de of the general fornmula (V) 10 in which the radicals
R, RRR R4, Rs, Rf, R and R are each as defined in Cdaim1l, 15 and, by
reaction in ziE inegﬁ_sol vent, if appropriate in the presence of a

catal yst, wt L of the general formula (VI) R2-NH2 (VT), 20 25 in
which the radical R2 is as defined in daiml1, the conpounds of the

| formyl 1) Ra 0y 0 the radicals R, R2, R3, R4,
B Ro, R and Rs GrEPRgt ol waprh Rt o m oy 0160
0

R—
R
@,
5
in which:
R'  represents 2-thiophene which is substituted in the S-position by a
radical from the group consisting of chlorine, bromine, methyl and
10 trifluoromethyl,
R?  represents D-A-:
where:
15 the radical “A” represents phenylene;

the radical “D” represents a satwated 5- or 6-membered

heterocycle,

which is attached to “A” via a nitrogen atom,

which has a carbonyl group directly adjacent to the linking
20 nitrogen atom and

in which one carbon ring member may be replaced by a

heteroatom from the group consisting of S, N and O;

where

25 the group “A” defined above may optionally be mono- or
disubstituted in the meta position with respect to the point of
attachment to the oxazolidinone, by a radical from the group
consisting of fluorine, chlorine, nitro, amino, triflucromethyl,
methyl and cyano,

30

R’ RY R’ R®, R and R® each represent hydrogen



are initially prepared and, subsequently, in an inert solvent in the
presence of phosgene or phosgene equival ents, such as, for exanple,
carbonyl dii m dazole (CDT.), ryclized to 5 give the conpounds of the
general formula (I) O 2 R~"N/\ ORa NR (1), Oin which |0 the
radicals R, R2, R3, R R5 Ra, R7 and Rﬁéﬁge each as defined in Caim1.

4. Medi canents, conprising at |east one-~ ound as defined in Cdaiml or 2
15 and one or nore pharmacol ogically acceptable auxiliaries or excipients.
5. Use of conpounds as defined in Claiml or 2 for preparing nedi canents or
pharmaceutical conpositions for the prophylaxis and/or treatnent of

t hromboenbol i ¢ di sordees, pharmpanticaily adcepabltadalts ahydrattqrinidratenof pdispalt ori s
20 (i ncl uding unstable angi na), reocclusions and restenoses after
angi opl asty or gngﬁronary bypass, stroke, transitory isehaennie

att acks, peripheral arterial occlusive diseases, pul nonary enbolisns or
deep venoys thronbases -of . aiml or 2 for
oD oo T oSS s SR IR B BB B L

prophyl axi s and/or treatment of disorders which are |nfluenced p05|t|vely
by inhibition of factor 7. Use of conpounds as defined in daim1l or 2
for preparing medi camen®s ol p -rnaceaiical conpositions for the treatnent

of di ssem nated i ntravasgul joagu ation (DIC). -141 S. Use of
conpounds as defined in CRiml reparing nedi caments or
phar maceutical conposition® for e pnop I aX| s g/ or treatnent of

di sorders such as atherosclerosis; art ei ner's di sease or
cancer . S N\
HN
9]
and its pharmaceutically acceptable salts, hydrates, hydrates of salts and
prodrugs.
10
3. Process for preparing substituted oxazolidinones according to Claim 1 or 2,
where

either according to a process alternative

15 [A]  compounds of the general formula (II)

an,

i which
20
the radicals R%, R, R®, R’, R® and R’ are each as defined in Claim 1

are reacted with carboxylic acids of the general formula (III}



5 9. Use of conpounds as defined in Claiml or 2 for preparing nedi canents
or pharnmaceutical conpositions for the inhibition of factor Xa. 10. Method
for preventing the coagulation of blood in vitro, in particular in the
case of banked bl ood or biol ogical sanples containing factor Xa, 10
characterized in that conpounds as defi nfgl in Claiml or 2 are added 11-
Use of conpounds as defined in daiml 0 & for preventing the coagul ation
of blood ex vivo. 15 12. Use of conpounds as defined in Claim1l or 2 for
preventing coagul ation ex vivo figs bi gd'ogi cal sanples which contain factor

Xa. \l'r (1D,
Q

n which
5 the radical R' is as defined in Claim 1,
or else with the corresponding carbonyl halides, preferably carbonyl

chlorides, or else with the corresponding symmetric or mixed carboxylic
anhydrides of the carboxylic acids of the general formwla (IIT) defined above

10
in inert solvents, if appropriate in the presence of an activating or coupling
agent and/or a base, to give compounds of the gencral formula (I)
0
L A
R~N" Yo o
(D.
15
in which
the radicals R', R?, R, RY R’ RS, R’ and R® are each as defined in
Claim 1,
20
or else according to a process alternative
[B]  compounds of the general formula (IV)
R r® R” O
4
Rﬁ)@r}kw @)
25 RS RG

in which



the radicals R', R, R*, R®, R®, R’ and R® are cach as defined in
Claim 1,

5 are converted, using a suitable selective oxidizing agent in an mert solvent,
into the corresponding epoxide of the peneral formula (V)

10 in which

the radicals R', R%, R%, R®, R®, R” and R® are cach as defined in
Claim 1,

15 and, by reaction in an inert solvent, if appropriate in the presence of a
catalyst, with an amine of the general formula (VI)

R%.NH, VD),
20 in which
the radical R? is as defined in Claim 1,

the compounds of the general formula (VII)

25
R‘ Rs RE T 0
RZ )L (VID,
\H T R'l
HOR® R
in which
30 the radicals R, R%, R®, R®, R® R® R’ and R® are each as defined in

Claim 1,



10

15

20

25

30

are initially prepared and,

subsequently, in an inert solvent in the presence of phosgene or phosgene
equivalents, such as, for example, carbonyldiimidazole (CDI), cyclized to
give the compounds of the general formula (T)

O

Rf""N)k
RE-N R’ D,

in which

the radicals R}, R, R?, R%, R®, R®, R’ and R® are each as defined in
Claim 1.

Medicaments, comprising at least one compound as defined in Claim | or 2
and one or more pharmacologically acceptable auxilianes or excipients.

Use of compounds as defined in Claim 1 or 2 for preparing medicaments or
pharmaceutical compositions for the prophylaxis and/or treatment of
thromboembolic disorders, in particular myocardial infarct, angina pectoris
(including unstable angina), reocclusions and restenoses after angioplasty or
aorto-coronary bypass, stroke, transitory ischacmic attacks, peripheval arterial
occlusive diseases, pulmonary embolisms or deep venous thromboses.

Use of compounds as defined in Claim 1 or 2 for preparing medicaments or
pharmaceutical compositions for the prophylaxis and/or treatment of
disorders which are influenced positively by inhibition of factor Xa.

Use of compounds as defined in Claim 1 or 2 for preparing medicaments or

pharmaceutical compositions for the treatment of disseminated intravascular
coagulation (DIC).



10

15

10.

11.

12.

-141 -

Use of compounds as defined in Claim 1 or 2 for preparing medicaments or
pharmaceutical compositions for the prophylaxis and/or treatment of
disorders such as atherosclerosis; arthritis; Alzheimer’s disease or cancer.

Use of compounds as defined in Claim 1 or 2 for preparing medicaments or
pharmaceutical compositions for the inhibition of factor Xa.

Method for preventing the coagulation of blood in vitro, in particular in the
case of banked blood or biological samples containing [factor Xa,
characterized in that compounds as defined in Claim 1 or 2 are added.

Use of compounds as defined in Claim 1 or 2 for preventing the coagulation

of biood ex vivo.

Use of compounds as defined in Claim 1 or 2 for preventing coagulation ex
vivo for biological samples which contain factor Xa.



