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inhibitors, Thrombosis Research 2002, 106, V267, ML. Quan, JM. Smallheer, The race to an

orally active Factor Xa inhibitor, Recent advances, J. Current Opinion in Drug Discovery &
Development 2004, 7, 460-469) and in clinical studies on patients (The Ephesus Study, Blood
20 2000, 96, 490a; The Penthifra Study, Blood 2000, 96, 490a; The Pentamaks Study, Blood 2000,
96, 490a-491a; The Pentathlon 2000 Study, Blood 2000, 96, 491a). Factor Xa inhibitors can
therefore preferably be employed in medicaments for the prophylaxis and/or treatment of
thromboembolic diseases. Selective FXa inhibitors show a broad therapeutic window. In numerous
animal experimental investigations, it was possible to show that FXa inhibitors show an
25  antithrombotic action in models of thrombosis without, or only slightly with, a prolonging action
on bleeding times (cf. RJ Leadly, Coagulation factor Xa inhibition: biological background and
rationale, Curr Top Med Chem 2001; 1, 151-159). An individual dose in the case of

anticoagulation with selective FXa inhibitors is therefore not necessary.

Microangiopathies are a syndrome caused by stenosis and thrombosis of small and very small
30  vessels. Frequent causes of microangiopathies are embolizing microthrombi of proximal vessels,
endothelial damage with overshooting activation of platelets and clotting. Thus, in the
pathogenesis of microangiopathy, endothelial defects are a crucial pathophysiological substrate.

The normal, intact endothelial lining of the blood vessels is athrombogenic. In the case of injuries,
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M,
in which:
10 R represents optionally benzo-fused thiophene (thienyl), which can optionally be mono- or
polysubstituted;
R’ represents any desired organic radical;

R®, R* R® R®, R” and R® are identical or different and represent hydrogen or (C;-Cg)-alkyl

and their salts, solvates and solvates of the salts for the production of medicaments for the

15  treatment and/or prophylaxis of microangiopathies.
The use is preferred here of compounds of the formula (I),
in which

R! represents optionally benzo-fused thiophene (thienyl), which can optionally be mono- or
polysubstituted by a radical from the group consisting of halogen; cyano; nitro; amino;

20 aminomethyl; (C;-Cg)-alkyl, which for its part can optionally be mono- or polysubstituted
by halogen; (C;-Cy)-cycloalkyl; (Ci-Cg)-alkoxy; imidazolinyl; -C(=NH)NH,; carbamoyl;

and mono- and di-(C;-C,)-alkylaminocarbonyl,



R1 represents optionally benzo-fused thiophene (thienyl), which can

optional | y BeC ibhd21-6oreigpobwdgnidsst i t uted by a radical fromthe group

consi sting of halogen; cyano; nitro; amino; 20 am nonethyl; (G -C8)-alkyl,
which for its part can optionally be nonos _or pol ysubstituted by hal ogen;
(C3-C7)-cycl oal kyl ; (G -C$)-al koxy; imdazolinyl; -C(=NH)NH2; carbanoyl; and
nono- and di- (g -&4) -al kyl am nocar bonyl, BHC 05 1 121-Foreign countries R2
represents pne atpreheetsfont bfane oginggpmps: A-, AM, D MA-, 5 B-MA, B-,
B-M, B-MB-, D MB-, 10 where: the radical "A" represents (C6-Cl4)-aryl,
preferably (C6-Cl0)-aryl, in particular phenyl or naphthyl, very
particularly préferably phenyl; the radical "B" represents a 5- or 6-nenbered
aromatic heterocycle, which contains up to 3 heteroatons and/or hetero chain
menbers, in partAos ar up to 2 hcteroatons and/or 15 hetero chai n nenbers,
fromthe series consisting of S, N, NO (N oxide) and 0; the radical "D
represents a Sahﬁ\ﬁt ed or partially unsaturated, nono- or bicyclic,
optionally benzo=T1

8&d 4- to 9-nenbered het er ocycl e, which contains up to
three heteroatons and/or hetero chain nmenbers fromthe series consisting of
S, SO S22, N, NOM-AN-oxide) and O; 20 the radical "M represents -NH,

-CH2-, -CH2CH2-, -0-, -NH-CH2-, -CH2-NH, -OCH2-, -CH2O, -CONH, -NHCO,
-C0O, -00C-, -S-, -S02- or a coval ent bond; where the previously defined
groups "A", "B" Bmd "D' can in each case be optionally nono- or
B-M-,
B-M-B-,
D-M-B-,
10 ' where:

the radical “A” represents (Cq-Cq4)-aryl, preferably (C¢-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

15 hetero chain members, from the series consisting of S, N, NO (N- oxide) and O;

the radical “D” represents a saturated or partially unsaturated, mono- or bicyclic,
optionally benzo-fused 4- to 9-membered heterocycle, which contains up to three
heteroatoms and/or hetero chain members from the series consisting of S, SO, SO, N, NO

(N-oxide) and O;

20 the radical “M” represents -NH-, -CH,-, -CH,CH;-, -O-, -NH-CHj;-, -CH,-NH-, -OCHj,-,
-CH,0-, -CONH-, -NHCO-, -COO-, -O0C-, -S-, -SO,- or a covalent bond;

where

the previously defined groups “A”, “B” and “D” can in each case be optionally mono- or
polysubstituted by a radical from the group consisting of halogen; trifluoromethyl; oxo;
25 cyano; nitro; carbamoyl; pyridyl; (C-Cg)-alkanoyl; (C;-Cp)-cycloalkanoyl; (Ce-Ci4)-
arylcarbonyl;  (Cs-Cyg)-hetercarylcarbonyl;  (C,-Cg)-alkanoyloxymethyloxy; (C;-C,)-
hydroxyalkylcarbonyl; -COORY; -SO,RY; -C(NR”R?)=NR¥; -CONR*R?; -SO,NR*R?;



pol ysubsti t ut ed by a radical fromthe group consisting of hal ogen;

trifluor omBHG 05 | dZbForpmnequptides nitro; carbamoyl ; pyridyl; (C2-C8)-al kanoyl ;
(C3-C7) -cycl oal kanoyl ; (C6-C14)- aryl carbonyl; (C5-Clo)-heteroarylcarbonyl;
(C1- C6) - al kanoyl oxynet hyl oxy; (Cl1-C4)- hygroxyal kyl carbonyl; -COOR27,;
-S021e7; -C(NR27R28) =NR29; - CONR28R29; - SO2NR28R29; BHC 05 1 121- Foreign
countries -4- -0OR30; -NR30R31, (C1-C6)-alkyl and (C3-C7)-cycl oal kyl, where
(d -CB) -al kyl an@RfOCB‘JKf‘?E” (fSichszllldﬂldmdf(ﬁr-ct)WEﬂpalbdft can optional y be
substituted by a radical fromthe group consisting of cyano; -

-NR28R29; -CO(N I7 .C f or
and R27, R28 and‘l’%e(@Rgﬁ %Iéylt%f“?: %ﬂ)gi%%ﬁ(g&% W\ggél nd 'h@n bleam%tﬁﬁgr?)ég
anot her are hydrradjent, fron{ G- Géhp abisisking EC8y«@3) -@R/ |M21&,,-Cpoiﬂm)11a1 amdy|
car banoyl , trlfl#W‘ 20 phenyl or pyridyl, 10 and/or R27 and R28 or R27
and R29, toget hel % hitrogen atomto whi ch they are bonded, form a
saturated or partially unsaturated 5- to 7-nenbered heterocycle having up to
three, preferablwhedp to two, identical or different heteroatons fromthe
group consisting of N, 0 and S, and 15 R30 and R31 are identical or

di fferent and mdependeq@a I one anot her are hydrogen, (Cl-C4)-alkyl,
(C3-C7)-cycl oal kY| Ig§t ?% 8 sul fonyl, (CL-C4)- hydroxyal kyl ,

(C1-A4) - am noal kyl , -(d-A4)-al kyl am no-(Cl- C4) - al kyl , - CH2C( NR27R28) =NR29
or - COR33 where RZZCRz%{ﬂ R afeGllenGEY! va ki iffereyit aI(dGhddix‘é;)deﬁﬂl)knﬁqne (afiithécAye Bidkogen,
(C1-C4) - al koxycar bonyl -

(d - C4) - al koxycar bonyCr C@(é‘“’g%c-” %&F‘P&% @y#‘szew‘cﬂﬂ“egf&eﬁ%ﬂ kyl |
(C2-Co6) -al kenyl, (g - ylaH@HdF Whl ch can optl onal |y be substituted by
phenyl or acetyl, ( 14) -ary

10 and/or

R*” and R®™ or R* and R?, together with the nitrogen atom to which they are bonded, form
a saturated or partially unsaturated 5- to 7-membered heterocycle having up to
three, preferably up to two, identical or different hetercatoms from the group

consisting of N, O and S, and

15 R* and R are identical or different and independently of one another are hydrogen,
(C-Cp-alkyl, (C;-Cy)-cycloalkyl, (Ci-Cy)-alkylsulfonyl, (C;-Cy)-hydroxyalkyl,
(C1-Cy)-aminoalkyl, di-(C;-Cy)-alkylamino-(C;-Cy)-alkyl, -CH,C(NR*’R**)=NR%
or —-COR¥,

where

20 R*®  is (C-Ce)-alkoxy, (Ci-Cy)-alkoxy-(Ci-Cy)-alkyl, (C,-C4)-alkoxycarbonyl-
(Ci-Cy)-alkyl, (C;-Cy)-amincalkyl, (C,-Cj)-alkoxycarbonyl, (C;-Cy)-
alkanoyl-(C;-Cy)-alkyl, (Cs-Cy)-cycloalkyl, (Cy-Ce)-alkenyl, (C;-Cg)-alkyl,
which can optionally be substituted by phenyl or acetyl, (Cs-C,4)-aryl, (Cs-
Cio)-heteroaryl, trifluoromethyl, tetrahydrofurany! or butyrolactone,

25 R}, R* R’ RS R” and R®are identical or different and represent hydrogen or (C;-Cq)-alkyl
and their salts, solvates and solvates of the salts,
Likewise preferred here is the use of compounds of the general formula (1),

in which



C10) - heteroaryl, trifluoronethyl, tetrahydrofilranyl or butyrolactone, 25 R3,

R4, R5, R6,BIZ0ahd2RBorgign counduigsi cal or different and represent hydrogen or
(Cl-C6)-alkyl and their salts, solvates and sol vates of the salts. Likew se
preferred here is the use of conpounds ofsthe general formula (1), in which

BIIC 05 1 121-Foreign countries -5- R represents thiophene (thienyl), in
particul ar 2-thiophene, which can optionally be nono- or polysubstituted by
hal ogen, prRY er abpryseotslticophare Girietylomi pagiculan-thoophamd, wbishcinydptionally be mono- or

(C1-C%)-al kyl, prefer thyl . wh h - -al.kyl r.adi for its
part optionally P9 é&ﬁﬁﬁ%ﬁ}é gf hsfé)’g% L}ggftrel:%?l&t %&é rbﬁ %%%’glé%?’/ af)]{"gbf eaglg%?@ewll uogri ne,
5 R2 represents (@p€;)edlkyl,peefbably omithyd) vgreoups (C,-Qy-alkArhdical cid: vk s part dptivkally, 10
B-, BM, BMB, DMB:, re. ., 15 the.radical. "A" represents

(C6-Cl4) -aryl, %ﬂé?oélf’a‘bﬂ%?‘yé%g%%(‘}?by hplggen. ?rﬁfeEEgtf?uc?UP%lr phenyl or naphthyl,
very particularly preferably phenyl; the radical "B" represents a 5- or

6- menbered ®r onatpreschgtons oieiolowiMigttapeont ains up to 3 hcteroatons and/ or
hetero chain nenbers, in particular up to 2 heteroatons and/or hetero chain
menbers, fromthe series S, N, NO (N-oxide) and 0; 20 the radical "D
represents a satirated or partially unsaturated 4- to 7-nenbered

het erocycl e, which contains up to three heteroatons and/or hetcro chain
menbers fromtheamseries S, SO S, N, NO (N-oxide) and O;

D-M-A-,
B-M-A-,
10 B-,
B-M-,
B-M-B-,
D-M-B-,
where:

15 the radical “A” represents (C¢-Ciq)-aryl, preferably (C¢-Cip)-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 series S, N, NO (N-oxide) and O;

20 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

series S, SO, SOy, N, NO (N-oxide) and O;

the radical “M” represents —-NH-, -CH;-, -CH,CH,-, -O-, -NH-CH,-, -CH,-NH-, -OCH,-,
-CH,0-, -CONH-, -NHCO-, -COO-, -O0C-, -S- or a covalent bond;

25 where

the previously defined groups “A”, “B” and “D” can in each case be optionally mono- or



t he radi cal -CH2-, -CH2CH2-, -0-, -NHCH2-, -CH2-NH,

- OCH2-, ATENEE IO , - COO-, -O0C-, -S- or a covalent bond; 25
where the previously defined groups "A", "B" and "D' can in each case be
optionally mono- or BHC 05 1 121 -Foreign countries -6- polysubstituted by a
radi cal fromthe group consisting of halogen; trifluoronmethyl; oxo; cyano;
nitro; carbanoyl; pyridyl; (Cl-GC6)-al kanoyl; (C3-C7)-cycl oal kanoyl; (C6-Cl14)-
aryl carbonyl ; ( @oly@bjtithted éy @amyicd drdpo riyl gropGlonG8ngalf kalvgs; dvifureerhgtiydxaxo;

-COOR27; -SRR27;: -C(NR27R28) =NR29:, = 9; .S 8R29; _

NRSORY (G - CBYng G ST ot TR baR ey BOL A el G Vand

( C3- C7) - cycl oal lsilcaftonyli hed«C pateter@iyicattinylo n 6t ¢ Hakasayhsdy intthylexy; byCAORF'adi cal
fromthe group c St j 0f5.CYARo; . - .~ 9, <GP b0 (sNR27R29 nd
_C(NR27R28) =I\I'I'R2§?2§V\hé ARH=YR s'%‘?]tsﬁ‘g O'S%E%gﬁénd'@ %éﬁ aﬁﬁr%@h%{fe
identical or dibiersnt)-arbaikhdependently of one anot her are hydrogen,
(C1l-A4)-al kyl or (C3-C7)-cycloal kyl, and/or R27 and R28 or R27 and R29,
together with the nitrogen atomtao which they are bonded, Eo m 15 a
saturated or par“thF"éI(chaﬁ‘é‘%{ﬂ tddCalyssyclogkyl fordhtieparan aplrg X/E‘f WOHEYPhY dp to
three, preferabljgiddp o H8Qurbetinkicd@ly & cydhd;f-ORENINRERET 0ad IR Rgd gr oup
consisting of N, 0 ang, S, \éggnd@eRSO anc% RSfGare i dentical or gﬁ?f@?enﬂand

i ndependent | y ofC@¥e RanoRer are hydrogen, (d-C4)-alkyl,

(C3-C7)-cycl oal kyl, (Cl-C4)-al kyl sul fonyl, (Cl-C4)-hydroxyal kyl, 20

(C1-C4) - am noal kyl. ... di - (Cl- C4) - al kyl am no- (C1-C4)-al kyl, (Cl-C4)-al kanoyl,
(C6 C14)-aryl carbonyl, (C5-Cl)-heteroarylcarbonyl, (Cl-C4)-al kylam nocarbonyl
or -CH2C(NR2' R28)=NR29, R3, R4, R6, R6, R7 and R8 are identical or different
and repesent hydr ogédseilfter  @ll-agd) - al kyl

RY, R*® and R” are identical or different and independently of one another are hydrogen,

(C]'C4)- alkyl or (C3-C7)-Cy01031ky1,
and/or

R?” and R*® or R?” and R”, together with the nitrogen atom to which they are bonded, form
15 a saturated or partially unsaturated 5- to 7-membered 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 are hydrogen,

(Ci-Cylalkyl, (Cs-Cq)-cycloalkyl, (C,-Cy-alkylsulfonyl, (C,-C,)-hydroxyalkyl,

20 (Ci-Cy)-aminoalkyl, di-(C,-C,)-alkylamino-(C;-Cy)-alkyl, (C;-Cy)-alkanoyl, (Ce¢-

Cu)-arylcarbonyl, (Cs-Cyp)-heteroarylcarbonyl, (C,-C,)-alkylaminocarbonyl or
-CH,C(NRYR*)=NR%,

R’ s R4, R®, Rﬁ, R’ and R? are identical or different and represent hydrogen or (C,-C)-alkyl
and their salts, solvates and solvates of the salts.

25  Particularly preferred here is the use of compounds of the general formula (I),
in which

R represents thiophene (thienyl), in particular 2-thiophene, which can optionally be mono- or

polysubstituted by halogen, preferably chlorine or bromine, or (Cy-Cs)-alkyl, preferably



and their salts sol vat es and solvates of the salts. 25 Particularly

preferred *Iﬁli@OSFIithorHl £ cQhuf@nmpounds of the general formula (1), in which
R represents I ophene ienyl), in parti cul ar 2-thi ophene, which can

optionally be nono- or polysubstituted hal ogen, preferably chlorine or
brom ne, or (O -C8)-alkyl, preferably BI' € 05 1 121-Foreign countries -7-
nmet hyl, where the (Cl-Cs)-al kyl radical can for its part optionally be nono-

or pol ysubst't%e%kbm@l%l fRele,- @5 AOr ARl fchh OBk NG pBZ Jp%@ﬁa@l?eﬁg e pf the

foll owi ng groups
D-MB-, where: pOb’hldDShuwdbaﬂlalbﬂéh Pref@raéb/éhlogﬂq)henyl or napht hyl, in partl cul ar
phenyl; the radical "B" represents a 5- or 6-nenbered aromatic heterocycl e,

whi ch cont glns "}%,r&s%nts 3R gft{kefo%‘gg%gr M. romthe series S, N, NO (N-oxide) and

0; the radical represents Fed or partially unsaturated 5- or

6- menbered heterocycle, which contains up to two heteroatons and/ or hetero

chain nenbers fromthe series S, SO SO, N, NO (N-oxide) and Q the radical
"M represents -NH, -0-, -NHCH2-, -CH2-NH, -OCH2-, -Cl120, -CONIl-, 20

-NHCO- ar a cov 1t bond; where t he previ ously def i ned groups "A", "B" and
"D' can’in each ‘Case opti onaIIy be nono- or

D-M-A-,

B-M-A-,

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

15 2 heteroatoms from the series S, N, NO (N-oxide) 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

series S, SO, SO, N, NO (N-oxide) and O;

the radical “M” represents ~NH-, -O-, -NH-CH;-, -CH,-NH-, -OCH,-, -CH,0-, -CONH-,
20 -NHCO- or a covalent bond;

where

the previously defined groups “A”, “B” and “D” can in each case optionally be mono- or
polysubstituted by a radical from the group consisting of halogen; trifluoromethyl; oxo;
cyano; pyridyl; (C1-C3)-alkan6yl; (Cs-Cro)-arylcarbonyl; (Cs-Cs)-heteroarylcarbonyl; (C;-

25 Cy)-alkanoyloxymethyloxy; -CINR*R*)=NR”; -CONR¥®R%¥; -SO,NR¥R¥; -OH;
NR*R*; (C,-C)-alkyl; and cyclopropyl, cyclopentyl or cyclohexyl,



pol ysubstituted by a radical fromthe group consisting of hal ogen;

trifl uor omeBHGI05 1dRb-Foreggpgauntriesyr j dyl ; ( Cl- C3) - al kanoyl ;

(Cfi-do)-aryl carbonyl; (C5-C6)-heteroarylcarhonyl; (G 25

G3) - al kanoyl oxynet hyl oxy; -C(NR2' R28) =NR2Q; - CONR25R29; - SO2NR28R29; -O+ -N
R30R 31 ; (Cl-C4)-al kyl; and cycl opropyl, cyclopentyl or cyclohexyl, BHC 05 1
121-Foreign countries -8- where (Cu-C4)-al kyl and cycl opropyl, cycl opentyl or
cycl ohexyl for twigre (OacCh)-dih andptycopalpyly dyelopanbydt ort aycdehekyl forrtheli qaft fanom

the group consistin f. cC o OH - 2N R28R29:. .. NH) , . : R) and
_ O(NR27R2R) =NR2 SOl e HEMutpd gguh y “é%rcar%"%‘rthi grogp éf"ésﬁsérﬁg% W@‘%’n‘gjﬂgégﬁms
and R29 are i dentNRER”; aCO@H){@RERE) and-CMREREt®AL | y of one another are
hydrogen, (Cu-C4)-al kyl or else cyclopropyl, cyclopentyl or cycl ohexyl

and/or R27 and R28 or R27 and R29, together with the nitrogen atomto which
they are bonded, "8 10 forma saturated or partially unsaturated 5- to

7- menbered heterocycle having up to two identical or different heteroatons
from t hes group censi sikkiiigr Ofor N, préferablg 053nd and R30 and R31 are identical or
different and i ndependently of one another are hydrogen, (Cl-C4)-alkyl,

cycl opropyl, cyclppcat scycl.ohexyl, (C -C4)-al kyl sulfonyl, (Cl- ﬁ# 15
vl oyl kyl . L GG S Gl ReR g irarentny e TG e e
(C1-C3) - al kanoyl or @henRydikabPeBydyclof@pylRdclobentylBecycidhend R8 are identi cal
or different and represent hydrogen or FCI-CB -alkyl and their salts,

sol vates and solvates of the salts. Preferred in particular here is the use

of conpounds of the g%ﬁé?al formula (1), 20 in which Rl represents
2-t hi ophene, which can optionally be substituted in the 5-position by a

radi cal  from t hR? gidOR of RFHNE R SebiherGRtohE Rfrogdl A6th REwWhiXB kHRY larcXonded, can
trifluoronmethyl, R2 represents one of the follow ng groups: _
10 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

R and R¥ are identical or different and independently of one another are hydrogen,

(C1-Cy)-alkyl, cyclopropyl, cyclopentyl, cyclohexyl, (C~Cy)-alkylsulfonyl, (C;-Cy)-

15 hydroxyalkyl, (C,-Cs)-aminoalkyl, di-(C,-Cy)-alkylamino-(C;-Cy)-alkyl, (C-C;)-
alkanoyl or phenylcarbonyl,

R, RY, R®, R, R” and R®are identical or different and represent hydrogen or (C,-Cg)-alkyl
and their salts, solvates and solvates of the salts.
Preferred in particular here is the use of compounds of the general formula (1),

20 in which

R represents 2-thiophene, which can optionally be substituted in the 5-position by a radical

from the group consisting of chlorine, bromine, methy! or trifluoromethyl,
R’ represents one of the following groups:
A-,
25 A-M-,

D-M-A-,



A, 25 AM, D MA-, BHC 05 1 121-Foreign countries -9- B-MA-, B-, B-M,
B-MB-, 5 5112 gzn couriipesy adi cal " A" represents phenyl or naphthyl, in
particul ar phenyl; the radical "B" represents a 5- or 6-nenbered aromatic
heterocycle, which contains up to 2 hetepoatons fromthe series S, N, NO
(N-oxide) and 0; 10 the radical "D' repreSents a saturated or partially
unsaturated 5- or 6-nmenbered heterocycle, which contains a nitrogen atom and
optionally a furBMA-heteroatom and/ or hetero chain nmenber fromthe series
S, SO SO and 0; or up to two heteroatons and/or hetero chain nmenbers from
the series S, SQ_S2 and 0; the radical "M represents -NH, -0-, -NHCH2-,
-CH2-NH-, -OCH2-7°-CH2O-, -CONH, 15 -NHCO or a coval ent bond; where the
previ ously defined groups "A", "B" and "D' can in each case optionally be
nono- or polysuBMituted by a radical fromthe group consisting of hal ogen;
trifluoroncthyl; oxo; cyano; pyridyl; (d-C3)-al kanoyl;

(C6-Cio)-aryl car]tD)_%)g_él_z; (C5-C6) - heteroaryl carbonyl; (O 20 C3)-al kano [ ox neth
| ox CONR2sR29, . - NR28R29; -OH, -NR3SOR3 y y y vy; - ; (CO-Ca)-al kyl; and
cycl opropyl, cyclopentyl or cyclohexyl, where (C-C4)-al kyl and cycl opropyl,
cycl opentyl or chM-Bhrexyl can for their part optionally be substituted by a
radi cal fromthe group consisting of cyano; -0OH, -OCH3;

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 series S, N, NO (N-oxide) and O;

10 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 series S, SO, SO, and O; or up to two heteroatoms and/or

hetero chain members from the series S, SO, SO, and O;

the radical “M” represents -NH-, -O-, -NH-CH;-, -CH,-NH-, -OCH,-, -CH,0-, -CONH-,
15 -NHCO- or a covalent bond,;

where

the previously defined groups “A”, “B” and “D” can in each case optionally be mono- or
polysubstituted by a radical from the group consisting of halogen; triflucromethyl; oxo;
cyano; pyridyl; (C,-Cy)-alkanoyl; (Cs-Cio)-arylcarbonyl; (C;-Ce)-heteroarylcarbonyl; (Ci-

20 Cs)-alkanoyloxymethyloxy; -C_ONRZSRZQ; -SO,NR*R”; -OH; -NR¥*R*!; (C,-Cy)-alkyl; and
cyclopropyl, cyclopentyl or cyclohexyl,

where (C;-Cy)-alkyl and cyclopropyl, cyclopentyl or cyclohexyl can for their part
optionally be substituted by a radical from the group consisting of cyano; -OH; -OCH;
-NR*R”; -CO(NH),(NR*’R?*) and -C(NR*'R*)=NR”,

25 - where:
v is either 0 or 1, preferably 0, and

R*, R?® and R* are identical or different and independently of one another are hydrogen,



- NR28R29; CO(NH) (NR27R28) and - C(NR27R29) _NR2e 25 where: v is either 0 or
1, agrigsnd R29 are identical or different and
|ndependently of one anot her are hydrogen, BHC 05 1 121-Foreign countries
-10- (C1-C4)-alkyl or else cyclopropyl, cyclopentyl or cyclohexyl and/or R27
and R28 or R2' and R29, together wth the nitrogen atomto which they are
bonded, can forma saturated or partially unsaturated 5- to 7-nenbered

het erocycl e havi ng upCiEkadkytl woelsedwnlppropyl, ayclopknfyler eyeiohbret er oat ons from t he
group consisting of NNb 0 and S and Rao and K31 are identical or different
and i ndependent |y of OPF(‘) anot her are hydrogen, (Cl-C4)-alkyl, cyclopropyl,
cycl opentyl, cycl ohexy (C1-A4)-al kyl sul fonyl, (CI-C4)- hydroxyal kyl,
(C-CA4)-am noal kyl , -(d -C4)-al kyl am no- (Cl1- C4) al kyl, (C-Ca)- 10 al kanoy]
or phenyl car bonyR” arml,{28 R4 R*RB¢ RRGtogeherarith tEZBmangem aentd which drey dicftoedegntanand

represent hydrogen or nd their es and sol vat es
of the salts. Very pa ﬁo{we&%ﬁe@ 0}5%5?‘3&’?%133%33 SSg ?ngﬁglggﬁftem ol aS Bt t he
general formula (1), toitRo\WehGdal d5diRerefiteRicemeMsSrotn thai gpgipenssisting o€ N, 0Sind S
substituted in the 5-position by a radical fromthe group consisting of
chlorine, bromne, neét"fAyl or trifluoronethyl, R represents D-A-: where:

the radical "A" represents phenylene; 20 the radical "D' represents a

saturated 5- or ©“npairetr ed iBeiREIOs Y& ferent M{allﬁa\epb@ehﬂwkﬁdnet BnothRr aMl ﬁydaogen
nitrogen atom which in direct vicinity to the linkin nltrogen atomh a

carbonyl group and i Gtk PFlapropdr Yelepenbrirariobaml Ke-¢eplkaledipnpl (G- C4)
het eroatom from the sgii&salS], NaBY-aminoalkyl, di-(Ci-Cy)-alkylamino-(C,-Cy)-alkyl, (C-Cs)-

10 alkanoyl or phenylcarbonyl,

R* RY R, RS, R’ and R*are identical or different and represent hydrogen or (C,-C,)-alkyl
and their salts, solvates and solvates of the salts.

Very particularly preferred here is the use of compounds of the general formula (1),

in which

15 R represents 2-thiophene, which is substituted in the 5-position by a radical from the group

consisting of chlorine, bromine, methy! or trifluoromethyl,
R? represents D-A-:
where:
the radical “A” represents phenylene;
20 the radical “D” represents a safurated 5- or 6-membered heterocycle,
which is linked to “A” via a nitrogen atom,
which in direct vicinity to the linking nitrogen atom has a carbony! group and

in which a ring carbon member can be replaced by a heteroatom from the series S, N and

O;

25 where



0; 25 where BHC 05 1 121-Foreign countries -11- the previously defined group
"A" can optBHRAS I y2hBomigneountitesdi substituted in the neta- position with
respect to the |linkage to the oxazolidinone by a radical fromthe group
consisting of fluorine, chlorine, nitro, ;gmno, trifluoronethyl, nethyl or
cyano, R, R5, R6, R and R' represent hydlrogen 5 and their salts, solvates
and solvates of the salts. Likew se very particularly preferred here is the
use of the conpcbnprehiavilyngefitee gjrmpl‘mivicragoptjmaw &e mOn® N disubstitit®l ilOhp n@ka- S HN
O and its salts ol vates and, s a e
originally descrljof)§1 SLUTREReg) oy t%e\{ I(agas an |’f)aZ§® “5"3“" b?( ‘rg%%of ap%rf"lgntﬁg soEas
MAO to inhibitaossiding of ﬂhfrlnﬂ,ogmmne,nmtecgmnms;tslﬂ(mummhyl mEilhElCHr cyd8o, Ender mann,
R, Exp. Opin. Ther. Patents 1999, 9 (5), 625), a snmall 5-[acyl am nonot hyl ]
group (prefer amn h appearing to be essential for the
ant i bact en@ ﬁbi{“ 1}{( nﬁgbeﬂes?rgge%oép - and het eroaryl phenyl oxazol i di nones,
in which a nono- or poI ysubstituted phenyl radi cal can be bonded to the N
at om of % hen@xta#ghltsolans and fdvaaadf whisgls. can contain an 15 unsubstituted

N- et hyl - 2- t hi ophenecar boxam de radical in the 5-position of the

oxazolidin rin and eir asatlbaterlall ctlv st ances. are
known fro O‘?E igg, VST RAKlicy iﬁ’ypéﬁﬁ‘gﬁ%#‘ie@éf'i%ﬂic §w§°@§§}/"f vin goli FPegElgs 5
756 732, US 5 654 435, US 5 654 428 and US 5 565 571. Mbreover,

benzani di ne- cont ai ni ng azol i di nones are known as synthetic i ntermediates in
t he 0

SO A
\_S

HN N

Cl

and its salts, solvates and solvates of the salts.

Oxazolidinones were originally described essentially only as antibiotics, sporadically also as MAO
10 inhibitors and fibrinogen antagonists (survey: Riedl, B., Endermann, R., Exp. Opin. Ther. Patents
1999, 9(5), 625), a small 5-[acylaminomethyl] group (preferably 5-[acetylaminomethyl])

appearing to be essential for the antibacterial activity.

Substituted aryl- and heteroarylphenyloxazolidinones, in which a mono- or polysubstituted phenyl
radical can be bonded to the N atom of the oxazolidinone ring and which can contain an

15  unsubstituted N-methyl-2-thiophenecarboxamide radical in the 5-position of the oxazolidinone
ring, and their use as antibacterially active substances are known from the U.S. patent
specifications US 5 929 248, US 5 801 246, US 5 756 732, US 5 654 435, US 5 654 428 and US
5565 571.

Morcover, benzamidine-containing oxazolidinones are known as synthetic intermediates in the

20 synthesis of factor Xa inhibitors or fibrinogen antagonists (WO 99/31092, EP 0 623 615).

Compounds which can be used according to the invention, also described below as compounds
according to the invention, are the compounds of the formula (I} and their salts, solvates and
solvates of the salts, the compounds comprised by formula (I) of the formulaec mentioned below

and their salts, solvates and solvates of the salts, and the compounds comprised by formula (I),



20 synthe5|s of factor Xa inhibitors or fibrinogen antagonists (WO 99/31092,
BHIC ngigs coimitiids can be used according to the invention, also
descri bed belom/as conpounds according to the invention, are the conpounds
of the fornula (1) and their salts, solvates and sol vates of the salts, the
conpounds conprised by forrmula (I) of the fornulae nmentioned below and their
salts, solvates and solvates of the salts, and the conpounds conprised by
formil a (1) merﬁblﬁéd]ﬁlolv ds2dorkiag eimlﬁmmﬂtﬂieﬁmltsg idlvatevent samees dicheoalta masumrcki ng

exanpl es, and their Its sol va es and s | vat e f the salts,. inasnych as
T he b oot e Bprivar HoeanyE 15 A medie Ro b SR lbuy i Bidksay
sal ts, sol vaidesivatadef teddaiat es of the salts. Depending on their structure, the

conpounds according to the invention can exist in stereoisoneric 5 forns
(cnantioncrs, dlastereoners The invention. therefore cor rises the use, of

the enant i ohgeadingen @Flagtrlgr% s omaRENdp APidineds e dTYepon Al £iFdR sterepisqrpgsic
conmpounds aeaR @hfiBioers! diftdrEaRnd) | PR iGRRHOEhbrefordcdnfisQNRE e Jf HeRantloMers
present invention conprises the use of all tautonmeric forms. Preferred salts
in the contehdiasisfeopes apd thsis AespeahiyerMXtWPes- ar e physi ol ogi cal |y acceptabl e salts
of the 10 conpounds according to the invention. A so included are salts

whi ch are ngtheSighipsilae a&c}&ﬁf@geﬂo\{ﬁeg invérfion PRPEIIRCE WG AdricaRmls! §R1HR8S inveionCan
be used, for exanplc, for the isolation or purification of the conpounds
accordlng t@mmwgwﬂhvénpfdhmmpm?wl@h@glcalIy acceptabl e salts of the conpounds
according to the invention include acid addition salts of mneral acids,

car boxylic f onj t 5
Py oby o s g S 7 el QLS GhEBresdy Sk ok oK A R ARIE RS g o

et hanesid f ocmnqaoaruis dpcotrd)hgmntbs uiVE:nImncAhm iirgtJudpd mzesal%whn‘:b ameoloamltdble themselves
napht hal enedi s acet,i i fluoroacet| Cl [

nera, hact bt RSt Gsaf GarafF pf rtecised iy RpRTEF e i R h R pRURBI

mal ei ¢ aci dihabepdadizetediag totthe Mhstdionl ogi cal |y acceptable salts of the
conpounds according to the invention al so include salts of 20 customary

bases, suc xa referab kal i metal sal. e.g.
sod um and Parlerliiredins SNEpiinr roruith o Rl Tos e v ndg Sk oA
magnesi um saltt S minekaRBEB4)i dABoxPld) h&ds d@r kvemlich hads, APTAIRA 00 hySoGARC addll NES

havi ng 1 to 16 C atons, such as by way of
hydrobromic acid, sulfuric acid, phosphoric acid, methanesulfonic acid, ethanesulfonic acid,

toluenesulfonic acid, benzenesulfonic acid, naphthalenedisulfonic acid, acetic acid, trifluoroacetic
acid, propionic acid, lactic acid, tartaric acid, malic acid, citric acid, fumaric acid, maleic acid and

benzoic acid.

Physiologically acceptable salts of the compounds according to the invention also include salts of
20  customary bases, such as, by way of example and preferably, alkali metal salts (e.g. sodium and
potassium salts), alkaline earth metal salts (e.g. calcium and magnesium salts} and ammonium
salts, derived from ammonia or organic amines having 1 to 16 C atoms, such as, by way of
example and preferably, ethylamine, diethylamine, triethylamine, ethyldiisopropylamine,
monoethanolamine, diethanolamine, triethanolamine, dicyclohexylamine, dimethylaminoethanol,
25  procaine, dibenzylamine, N-methylmorpholine, arginine, lysine, ethylenediamine and N-

methylpiperidine.

Solvates are designated within the context of the invention as those forms of the compounds
according to the invention which form a complex in the solid or liquid state by coordination with
solvent molecules. Hydrates are a special form of solvates, in which the coordination takes place

30 with water. Solvates which are preferred in the context of the present invention are hydrates.

Moreover, the present invention also comprises the use of prodrugs of the compounds according to

the invention. The term "prodrugs" comprises compounds which can be biologically active or



exanpl e and preferably, ethylam ne, diethylamne, triethylamnc,

et hyl di i sopBdfPh Ad? h&oreigmspensti¢sanol am ne, di et hanol am ne, tri et hanol am ne,

di cycl ohexyl am ne, di net hyl am noet hanol, 25 procaine, dibenzylam ne,

N- net hyl nor phol i ne, arginine, |ysine, ethwyl enediam ne and N

met hyl pi peri di ne. Sol vates are designated within the context of the invention
as thosc forns of the conpounds according to the invention which forma
conplex in immeivsdieindelms, blitaiuiilmg &biat@dblycectimridithialtddy)mrmonwrteém giegtommohetsul es.
Hydrates ar C f sol th oordi nati on takes

pl ace 30 le{cHordego e, gloF Or\e/\ﬁ’m@ Y aﬁazmh?ae er tlyecrid?'m%% e context of the
present invention are hydrat es. I\/breover the present invention al so

conpri ses t]lnethu&ente;ft {7 thel rpoigent aihventien, abﬂpmsﬁuﬂentaciémbdismgiﬁm othehveisd, hmenthieon.
The term™” dr u corrprl ses conpounds which can be biologically active or
BHC 05 1 1 gfrﬁ'ﬁn%untrl es - 13 inactive thenselves, but during their
resi dence tlne in the body are converted to give conpounds according to the
inventi on (Hgbgeax&ipkits Aedralodhid k) Broine Byddodihy/ tOhtoaink ynd fldofiné e pednfeaxt of

t he present invention, the substituents, if not specifi ed ot hervvi se, have the

fol | owi ng ing. 5 en repr entsfl r| i ne, e an

odi ne. " nl GotneRlabrep e havapepraopprate Al aitahbiiy b i BSuht A
strai ght - chgiampRs Wwhicnadiest @édthed A6l kethy], Feawl riQpra) )11015&)@;@«1 bmlqat@crﬁatyl tert-
Exanpl es which may be nentioned are: nethyl, ﬁ) i soprop K
n-butyl, i st ypentyland n-hsyylyihe ¢prisenonding il sﬁowémmg ﬁ’f@féﬁb?'b%‘%hﬂlc g>al kyl
groups havi g kWAL, AL A 183 are hflogdt@ M RieRved( fbm GRik - Rikivibn. and
(C1-CA)-al kﬁl eaﬁﬁangﬁg@gus% gz(rcﬁ\%lgﬁgrrﬁthl%g%de n|¥e| on. mI n 10 gelnneral it
appl i eslt hasenel@llt@m)heath@yﬂcn rpkdfiepreletted. The neani ng of the corresponding
constituent of ot her nore conpl ex substituents is also derived fromthis
definition C I yl,
hydr oxyal kvqfaljééali1 Off(Mel 0X a}uﬁv% !’&Sﬁt‘tﬁgﬁégg@ %ﬁg@ﬁt‘gﬁék Elﬁﬁgﬁgﬁ‘%qw)&m@é

am noal kyl b«umathk:»yldaﬁmnm sath las, 18r (e@3nidy) irC they cIaSﬁaIOIfyitl_kLs@foe}slemyéroayaﬂyd:I ic

al kyl radi Cl?ldr 1?( a'I’ bP lkg‘)tg Q0 ny'lz')f rfpal ano (i ammo kD & Ii]atrrlnomz"d
are: cycloprop (%ljf'f) —cl?’-cfl eynflf) vac 1?1 XX/ at [ he
correspondi gycycl oaI kyl groups haV| ng fevver car bon atom; such as, for
exanpl e, ‘

15 (C3-C;)-Cycloalkyl represents a cyclic alkyl radical having 3 to 7 carbon atoms. Examples which
may be mentioned are: cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl. The
corresponding cycloalkyl groups having fewer carbon atoms such as, for example,
(C3-Cs)-cycloalkyl are analogously derived from this definition. Cyclopropyl, cyclopentyl and

cyclohexyl are preferred.

20 The meaning of the corresponding constituent of other more complex substituents such as, for

example, cycloalkanoyl is also derived from this definition.

(C;-Cq)-Alkenyl represents a straight-chain or branched alkenyl radical having 2 to 6 carbon atoms.
A straight-chain or branched alkenyl radical having 2 to 4 carbon atoms is preferred. Examples

which may be mentioned are: vinyl, allyl, isopropenyl and n-but-2-en-1-yl.

25 (C;-Cg)-Alkoxy represents a straight-chain or branched alkoxy radical having 1 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 n-octoxy. The corresponding alkoxy
groups having fewer carbon atoms such as, for example, (C;-Cg)-alkoxy and (C;-Cy)-alkoxy are

analogously derived from this definition. In general, it applies that (C1-Ca)-alkoxy is preferred.

30 The meaning of the corresponding constituent of other more complex substituents such as, for



(C3-C5)-cycl oal kyl are anal ogously derived fromthis definition. Cyclopropyl,
cycl opent yIBHOP 1 E3lcKatiexgduntiiee preferred. 20 The neani ng of the
correspondi ng constituent of other nore conpl ex substituents such as, for
exanpl e, cvcloal kanoyl is also derived fregmthis definition. -C -Aiken
represents a straight-chain or branched al kenyl radical having 2 to 6 carbon
atons. A straight-chain or branched al kenyl radical having 2 to 4 carbon
atoms i s pregdnple, atkoxfataipliesycakiondalkyiayd hlkoxyearbényhisalsaderivedifioy this definjtion.

i sopropenyl and n-but-2-en-1 -yl. 25 LI-Cg -Al koxv represents a

strai ght-chain_ bra ﬁ ﬁs kox i Y

Exanpl es M A8 la?ijuno Stboi} ger?eet%ﬁntp £ elnﬂ?%%rohg wﬁlcgﬁ‘%l%%gcil 915?1?38? gé)oxy,

n- but oxy, gi@¢bmﬂ®ﬁmm(bﬁmmsbu&mgMchﬁﬂpﬁbhﬂd&donHhEMamyahn{Mﬁphmxymgndhmn

n- oct oxy. Th rre i ng al kox r pups ving, fewer rb OB S ch as,

For examl &1 Draarieaa L ToserinG e oAby e iy S5R00Ry Hhieb Rotler om
thi s defsi nighdn@GBaed| dpe: gﬁlemylaimnog teth PRS- ﬁrtwlan(lﬁb leépm;qmaﬁﬁw ﬂ-lﬁlt},@f[nﬁﬁ@rmfﬁfd 30
The meani ng_ of the correspon i ng constltueg% of ot her nEre congwa

subst i t uentdémetidamige, MGAeMenyR, (V- ByL gl RN (T VMR OPYEAr D | & iso-

al koxyal kylpo ]ﬁbNQ%MgﬁﬂQﬂﬂyh@UKybﬂﬂqdnéﬁ§g&ﬁ§arbonyl is also derived fromthis

definition. no- (C | kyl am nocar bon represents an am no group
which is linked via a carbonyl group and which contains a straight-chain or

branched orCi-lu-Alkraayl repirsests agirpigirain o5 braashgd elyradisal haying b ime rEBPnAtITy
substi t uentyg,de a?ﬁtﬁrh fapR maémxyge& Rofh ﬁatﬁmgmaamd EXapd on b Ghsifdy be S
nmentioned are: nethylam no, ethyl’am no, n-propylam no, i sopropyl am no,

t - but yl @i dxamplss whichetahpe awntiaed Are l\fomlwbtahpmwnv\k ebhty L Nebr Dy eabdyh o

N net hyl - r op

N1 butyi - RERRPRy 6 Pl qrg2 a0 B PIRBY LAY Ro L Sk s, for examgle

br anc hed al(Ky-Cs)anldalnﬁﬂj (ﬁa@h)lﬁliy(aﬂloﬁlOarﬂ @rbgalkatoyiye aﬂlflbgdl‘lslgzadiel’rivas feom this
doubl e- bonded oxygen atomin the 1-position and is |inked via the 1-position.
10 Exanpl e<elipitih b ihARpliss bt ifpialkaney iy prefegedt yi | propi onyl, n-butyryl,

i -butyryl, pivaloyl, n hexanoyl. The corresponding alkanoyl groups havi ng

fewer car bmeaﬁéaﬁﬁ UGk étresilin® ¢8R®@bRat of{ Sher GRore AbKAIBL ¥hbstifubidis G#bh-8! fanoy|
and (Ct-C3)- alkanoyl are analogously derived fromthis definition. In

gener al 15 i texappl.iceloalkanpylagd alemoy laily his alpp dersved framdhip definitithe neani ng of t he
correspondi ng constituent of other nore conpl ex substituents such as, for

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

atoms, which is linked via a carbonyl group.

(C1-Ce)-Alkanoyloxymethyloxy represents a straight-chain or branched alkanoyloxymethyloxy

radical having 1 to 6 carbon atoms. Examples which may be mentioned are: acetoxymethyloxy,
20  propionoxymethyloxy, n-butyroxymethyloxy, i-butyroxymethyloxy, pivaloyloxymethyloxy, n-
hexanoyloxymethyloxy. The corresponding alkanoyloxymethyloxy groups having fewer carbon
atoms such as, for example, (C;-C;)-alkanoyloxymethyloxy are analogously derived from this

definition. In general, it applies that (C,-C;)-alkanoyloxymethyloxy is preferred.

(C-Ci14)-Aryl represents an aromatic radical having 6 to 14 carbon atoms. Examples which may be
25  mentioned are: phenyl, naphthyl, phenanthrenyl and anthracenyl. The corresponding aryl groups
having fewer carbon atoms such as, for example, (C¢-Cip)-aryl are analogously derived from this

definition. In general, it applies that (Cg-Cyg)-aryl is preferred.

The meaning of the corresponding constituent of other more complex substituents such as, for

example, arylcarbonyl is also derived from this definition.

30 (Cs-Cyp)-Heteroaryl or_a 5- to 10-membered aromatic heterocycle having up to 3 heteroatoms

and/or hetero chain members from the series S, O, N and/or NO (N-oxide) represents a mono- or




15 exanpl e, cycl oal kanoyl and al kanoyl al kyl is also derived fromthis
definition.BB%HEBLﬁﬂéEM§&DEMK§mbyI represents a cycloal kyl radical as defined
previously having 3 to 7 carbon atons, which is |inked via a carbonyl group.
(C - CO Al kanoyl oxymet hyl oxy represents a_g¢raight-chain or branched

al kanoyl oxymet hyl oxy radical having 1 to 6 carbon atoms. Exanpl es which may
be nmentioned are: acetoxynethyl oxy, 20 propionoxynethyl oxy,

n- but yr oxynthWIdegeroarOIMt:,ywhixly rrelinfigd vy, riqgioadpbmyﬂtoungfrmt hstéroargmatie, optionally
hexanoyl oxy h Xy. The corre ndi n no X ol vi.ng
fewer car bogﬁga o?nsx'g mtﬁo 1 o?’Pge}?gﬂet Oaamr?% &? Higf ?ﬁ(gtvﬁ%i;}ﬁ% ?'Erﬁrongﬁargre
anal ogousl| y pyiddyi, vigdidf Ir meude; pyrid@fl, mytldeamyl |pyragimgk rtienyl) fur)dppjflircdysl Ipmzolyl

Fadi cal hay FRGHB SN a4 HaPRERY B DHE AL i G Gy sy B S8 Rl o o

phenyl , sapitdadiyl, pliesiantisgeinylyl, aﬁﬂhtﬂﬂidﬂyﬂi,cqmydzoh@meﬂ@d)Edixﬁsmﬂdllgrl@teadicylzles
groups havi ng fewer carbon atons s%(l;h as, for exarrp{) }61 aryl are
anal ogous| y hideg § sealergig Hrssucheri oy erample i ehmpigereq flroalabfr geroplgie are
(C6-C10) - ar xﬁam%%uw abgveti gtbm e dMRARNN G Sdhedalqr E@ﬂléﬁﬁﬁpmmeGfﬁﬁe%d hidRntic of
ot her nore conpl ex substituents such as, for exanple, | car bon is also
derived froRslelerysledespiag.i fon examly, asridy, pyssyb Nowrde pwmé}y .pytléﬂzm rfernrbér#cbd
aromati c heygrocyclers ing, up to 3 heteroatons and/or hetero chain nenbers
fromthe ser}ﬁeg % bI%J;l%lk{and/ or NO (N-oxide) represents a nono- or BHC 05 1
121- Foreign countries 15- bicyclic heteroaromatic, which is linked via a ring
car bon dtomlbé mehwndef recarrerpanding capstifugnall [opher aogo camplexasubitifgentd suchgerfoat om

f the h iG. I | i dyl, i dyl
&OLI Se e;)e/:)?a?ih{ ! 15'-(9 k3 lgzﬁ'bonr\)zllg 13%%f@§{rﬁﬁnﬁléﬁé}ﬁﬁho§;f p{;?’;'olg;l pyridy

pyrazolyl, imdazolyl, th| azol yl, oxazolyl or i soxazol yl, indoli zi nyI

i ndol yI, H[th Ptrningheydd plaftiatly ik ally Banaerfuge
napht hyrl di rﬁgﬂ, c%u nazol i r][XI .htehe corrg/s qu| n ihet o]l cIe Be hav'bn%aso2
smal l er ring Jyine up 0 9 | : : ‘ 2
het erocycl ey, Moe(N-amd)@garulsd)\telﬂésentyedet%foamet \hlnsh deelfdomatu @ia or hmregnemaleebbnds; t
appl i es that 6 menber omatl C heterocycl es, such, as, for exanple,
pyri dyl ,py zﬂncam B, Orpgwﬁww iy P BRI E o4 b, fusehepto g éﬂ@qen”'}?

preferred. b RoB afd ABicRfs 1tk6d GAk RS BABSH A6 6PNHAS AiUEHn 2&fm. BkARFleIWHich

conpl ex substituents such as, for
may be mentioned are: tetrahydrofuryl, pyrrolidinyl, pyrrolinyl, piperidinyl, 1,2-dihydropyridinyl,

1,4-dihydropyridinyl, piperazinyl, morpholinyl, morpholinyl N-oxide, thiomorpholinyl, azepinyl,
1,4-diazepinyl and cyclohexyl. Piperidinyl, morpholinyl and pyrrolidinyl are preferred.

20  The corresponding cycles having a smaller ring size such as, for example, 5- to 7-membered cycles

are derived analogously from this definition.
The compounds of the formula (I) can be prepared by either, according to a process alternative

[A], reacting compounds of the general formula (II)

25 in which

the radicals R, R?, R*, R’, R®, R” and R® have the meanings indicated above,



exanpl e, L5-C10)-heteroaryl carbonyl is also derived fromthis definition. A
3- to 9- nediH@dl Edtkoreipwebunirieparti al | y unsat urated, nono- or bicyclic,
benzo-fused heterocycle having up to 3 heteroatons and/or hetero chain
nmenbers fromthe series S, SO SO, N, _NO (N-oxide) and/or O represents a
het er ocycl e whi ch can contain one or noré double bonds, 15 which can be nono-
or bicyclic, in which a benzene ring can be fused onto two adjacent ring
carbon atons, anmndthwhibokylicacids oftbdgantal armilafflitar bon atom or a ring nitrogen
atom Exanples which may be nentioned are tetrahydrofuryl, pyrrolidinyl,
pyrrolinyl, piperidinyl, 1,2- d dro 1, 4-di hydropyri di nyl,
pi perazi nyl, norpholinyl, norp de t hi onor phol i nyl, azepinyl,
1, 4-di azepi nyl and cyclohexyl Eﬁy1d|nyl nmor phol i nyl and pyrrolidinyl are
preferred. 20 The correspondi ng cy@les haV|ng a smaller ring size such as,
for exanple, 5- to 7-nenbered cycles are derived anal ogously fromthis
definition. The conpounds of the fornmula (1) can be prepared by either,
according to a [wwhieks alternative [A], reacting conpounds of the general
formula (11) O RR ~-NOR R3 R6 R~ R (Il), HNI~ RB 25 in which the
radicals R2, R3 nl meani ngs i ndi cated above, BHC 05
1 121. Forelgn ggﬁﬁ?gﬁgsﬁﬁfgyﬁgﬂwﬁﬁ %&%Fﬁ% acids of the general formula
(rrry Hoo /R O (I11), O in which the radical R has the nmeaning indicated
above, 5 or el serwvkd With the comespasipgrdibagy] balides pydferalal icatbenyl ghlerides, abklye wilr bony|
chlorides, or else wth

the corresponding symmetrical or mixed carboxylic anhydrides of the previously defined

carboxylic acids of the general formula (III)

in inert solvents, optionally in the presence of an activating or coupling reagent and/or a

base, to give compounds of the general formula ()

M,
10
in which
the radicals R, R% R, RY, R, R®, R” and R® have the meanings indicated above,
or else, according to a process alternative
[B], converting compounds of the general formula (IV)
R® R°* R’ ©
S
5 R’ 1'28

in which

the radicals R!, R%, R*, R®, R®, R” and R® have the meanings indicated above,



t he corresgondl ng symetri cal or m xed carboxylic anhydrides of the

previ ously 1-Fi acids of the general formula (IIl) in inert
solvents, optionally in the presence of an activating or coupling reagent
and/ or a base, to give conmpounds of thegeneral forrmula (1) O z RAN ORS R3
Re " RRT RaN /R (1), 10 0 in which the radicals R, R2, R3, R4, R, R6,
R and R8 have the neanings indicated above, or else, according to a process
alternative [B] usiwmmb ngetiverpridmdsn af inehigolgencpdhe fonrespohding bpdxideRE tHee R
RA&\ 1 (1V), NR x éz)tin which the radicals R, R3, R R5, R6, R7 and
R8 have the meafli ngs Omrll%}a ed above, BHC 05 1 121-Foreign countries -17-
using a SU|tabIe sel ective oxidant in an inert solvent, to the correspondi ng
epoxi de of the general formutagb\ik’RH R6 R7 0 R4 N)~R (V)> R5 Re

R* V),
0 R
R® R®
in which
5 the radicals R', R®, R*, R’, R®, R” and R® have the meanings indicated above,

and by reaction in an inert solvent, optionally in the presence of a catalyst, with an amine

of the general formula (V)
R?’-NH, VD),
in which
10 the radical R? has the meaning .indicated above,

first preparing the compounds of the general formula (VII)

R'R®R° R’ O

R2 J-k VII),
\NWN R1 (
H s |

HOR® R®

in which
the radicals R', R%, R, R*, R, R®, R” and R® have the meanings indicated above,
15 and

subsequently, in an inert solvent in the presence of phosgene or phosgene equivalents such
as, for example, carbonyldiimidazole (CDI), cyclizing them to the compounds of the

general formula (I)



in which 5 the radlcals R, R3, R4, R5, R6, R7 and R8 have the neani ngs

I ndi cat ed 1L Horkign Admlson in an inert solvent, optionally in the
presence of a catalyst with an am ne of the general formula (VI) R2-NH2
(M), in which 10 the radical RZ has t meani ng i ndi cated above, first
preparing the compounds of the general formula (MII) R4 R3 RS RT OR \/
~7{r 2 (\ "), H/\ 5 NBR HORRIin which the radicals R, R2, R3, Rl, R5,
R6, R7 and RB have the neanin i ndi cat ed above, 15 and subsequently, in an
inert solvent in the presence [pf phosgene or phosgene equival ents such as,
for exanple, carbonyldiinR (CDI'), cyclizing themto the conpounds of
the general formula (1) BHC 05 9;&21-Foreign countries -18- O R-N)\O RS R3
R RR Re NYR (1) Oin ' heRﬁadicaIs R, R, R3, RR R5, R6, R7 and R8
have the neanings indicated ghov R

RN R’ 1))

b

O

in which
the radicals R}, R?, R*, RY, R, R%, R” and R® have the meanings indicated above,

where both for process alternative [A] and for process alternative [B] for the case where R
5 contains a 3- to 7-membered saturated or partially unsaturated cyclic hydrocarbon radical
having one or more identical or different heteroatoms from the group consisting of N and
S, an oxidation with a selective oxidant to give the corresponding sulfone, sulfoxide or N-

oxide can follow
and/or

10 where both for process alternative [A] and for process alternative [B] for the case where
the compound prepared in this way contains a cyano group in the molecule, an amidination

of this cyano group using the customary methods can follow
and/or

where both for process alternative [A] and for process alternative [B] for the case where
15 the compound prepared in this way contains a BOC amino-protective group in the
molecule, a cleavage of this BOC amino-protective group can follow using the customary

methods
and/or

where both for process alternative [A] and for process alternative [B] for the case where
20 the compound prepared in this way contains an aniline or benzylamine radical in the
molecule, a reaction of this amino group with different reagents such as carboxylic acids,
carboxylic anhydrides, carbonyl chlorides, isocyanates, sulfonyl chlorides or alkyl halides

can follow to give the corresponding derivatives



where both for process alternative [A] and for process alternative [B] for
the case WBIEC®5R221-FoelitcahniSesa 3- to 7-nenbered saturated or partially
unsaturated cyclic hydrocarbon radical having one or nore identical or
different heteroatons fromthe group consisting of Nand S, an oxidation
with a selective oxidant to give the co'rlre'spondi ng sul fone, sul foxide or N
oxi de can follow and/or 10 where both for process alternative [A] and for
process alternahigwe [B] for the case where the conpound prepared in this way
contains a cyano group in the nolecule, an am dination of this cyano group
using the customary nmet hods can follow and/or where both for process

al ternative [AWdP¥BOmreReEsicrativ id end &r pajeetsoiictnpiveciy dor VGE%P%G wheret he
conpound prepargdcdaiholufid ﬁre}ﬁ‘ﬁé’d QQRL dhap §orf?au§%lf%ﬁ@rlr}91gl@ﬁ B Sdd R, Hfe@4idn Wint he

nol ecul e, a cl eavage of OC am no-protective group can fol | ow using the
customary net hebipsosaHeiioracidnhit eutisetuntt tsectipnowisls simanes etongive ke paxpespandingor
process; al ter nas’iﬂf&?alrx{ JPEkibhe case where 20 the conpound prepared in this
way cont ains an anili1ne or E)enzyl am ne radical in the nolecule, a reaction of
this amno group with different reagents such as carboxylic acids,

car boxyl i cTterphgedssedies be dastraead/ by el dekagds by the bollawatgesactiguschemgsl chl ori des or
al kyl halides can follow to give the correspondi ng derivatives BHC 05 1

121- For ei ]countri es -19- and/or where both for process alternative [A] and
for procesS-alternative [B] for the case where the conpound prepared in this
way contains a phenyl ring in the nolecule, a reaction with chlorosulfonic

acid and subsequgnt ction with amnp®s to give the corresponding 5
sul f onam des__h:anl o] The proces c&ﬁClbe |/H—yst ed oway of exanple
by the fol RowiMg gC errgscherfﬁ@ : ]m —<% >—N o

NH, © HN i \

Cl

F Q F, Q
/N }Lo S Pyridine /7N )L
0 N N * oo \ 0 N N\% Ci
NH, o

0
[B]

0 NH
e s MCPBA s ?
S T DY e

o}
0 N/U\o
s cDl Cl
0

The previously described oxidation step optionally carried out can be illustrated by way of

10

example by the following reaction schemes:



FOCITFO_ EUC N\ I N+ HO~\ HOBTON/ NC 1S NH OHNO F O

0 S Pyritl
MCPBA H C

Foreiggieguggies .\ o 7N N'/f\l cl s NHz HNO [B] OO i

OOHC }I10~ ON 'O NMy*ANCDI 1" C HHI / A S rj~ OHHN
10 O The previously described oxidatianpgstep optionally carried out can be

c
NH2

il lustrated by way of exanple by the follow ng reaction schenmes: BHC 05 1

121-Foreign countries -20

10

15

20
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Suitable solvents for the previously described processes here are organic solvents which are inert
under the reaction conditions. These include halogenohydrocarbons such as dichloromethane,
trichloromethane, tetrachloromethane, 1,2-dichloroethane, trichloroethane, tetrachloroethane, 1,2-
dichloroethylene or trichloroethylene, ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol
dimethy] ether or diethylene glycol dimethyl ether, alcohols such as methanol, ethanol, n-propanol,
isopropanol, n-butanol or tert-butanol, hydrocarbons such as benzene, xylene, toluene, hexane or
cyclohexane, dimethylformamide, dimethyl sulfoxide, acetonitrile, pyridine, hexa-

methylphosphoramide or water.
It is likewise possible to employ solvent mixtures of the previously mentioned solvents.

Suitable activating or coupling reagents for the previously described processes here are the

reagents customarily used for this purpose, for example N'-(3-dimethylaminopropyl)-N-
ethylcarbodiimide « HCl, N,N'-dicyclohexylcarbodiimide, 1-hydroxy-1H-benzotriazole « H;O and
the like.

Suitable bases are the customary inorganic or organic bases. These preferably include alkali metal
hydroxides such as, for example, sodium hydroxide or potassium hydroxide or alkali metal
carbonates such as sodium carbonate or potassium carbonate or sodium methoxide or potassium
methoxide or sodium ethoxide or potassium ethoxide or potassium tert-butoxide or amides such as
sodium amide, lithium bis(trimethylsilyl)amide or lithium diisopropylamide or amines such as
tricthylamine, diisopropylethylamine, diisopropylamine, 4-N,N-dimethylaminopyridine or

pyridine.

The base can be employed here in an amount 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 in general carried out in a temperature range from —78°C up to reflux

F



FOFNNC NMYGOa OSNN444 HNHN OO0 FOOS-N\/ NC S HN~O
Sui t abl e sBHEtlsI2fl dioreidmeopntees ousl y descri bed processes here are organic

solvents which are inert under the reaction conditions. These include

hal ogenohydr ocar bons such as di chl oronethane, triclrloronethane,

t et rachl or onet hane, 1, 2-di chl oroethane, 1richl oroet hane, tetrachl oroethane,
1,2 5 dichloroethylene or tricliloroethylene, ethers such as diethyl ether,
di oxane, tempahyel; picteidbly ingherande froth 0Pt thydflug tdagerattre.di et hyl ene gl ycol

di metlyl ether, alcohols such as nethanol, ethanol, n-propanol, isopropanol,

n- but anol tert-butanol,. hydrocarbons ch as henzene, xylene, toluene,
nexane or TS /ERGRRHEE CHHRBIHT PO RnRr i T BT Foh TS et oy 1 e
pyridi ne, {foestar). Iedehyrhipthew B 0k@aBd 618 abiorm@lpedssurd.0 1t is |ikew se possible to
enpl oy solvent m xtures of the previously nmentioned solvents. Suitable

activating_or_coupling reagents foa¥%he previous%égdescribed rocesses here

are the rBugEkrsutRblstelchYs pxjdansdytheisr the wreparativefhe epagidepgngyigr the oxidation

N - ( 3- di meghvhan BeREOCBY! - file Rt Bfor@r fafehtild oA ®i-oxillel are, for example, m-chloro-
NN-di cycl ohexyl car bodi i m de, 1-hydroxy-I|H benzotriazole H20 and the |ike.
15 Suit abl eerbiageis agie M{PRA)s t WPy movpeuedalce Bmedpgasirkoling s Bsoxidph gMO),

pref erabl ymbﬁbga'ef&%phﬁ{ah@héidHpés%umr&’rg{i%i des such as, for exanple, sodium

hydr oxi de or potassium hydroxi de or alkali metal carbonates such as sodi um
carbonate or potassium carbonate or sodi um nethoxi de or potassium nethoxide
or sodi um Bithoripget torthy preparaiiempiethh erpxidesothe rotrassipn wonditiqns [sustonart doothisani des

such as Sﬁgh#ghgqﬁgp, lithiumbis(trinethylsilyl)amde or |ithium
di i sopropyl amde or am nes such as 20 triethylam ne, diisopropylethylam ne,
di i sopropyl am ne, 4-N, N-di net hyl am nopyridinc or pyridine.

10 With respect to the more detailed process conditions for the oxidation optionally carried out to

give the sulfone, sulfoxide or N-oxide, reference can be made to the following literature: M. R.

Barbachyn et al., J. Med. Chem. 1996, 39, 680 and also WO 97/10223.
In addition, reference is made to Examples 14 to 16 presented in the experimental section.

The optionally carried out amidination is carried out under the customary conditions. For further

15 details, reference can be made to Examples 31 to 35 and 140 to 147.

The compounds of the formulae (IT), (III), (IV) and (VI} are known per se to the person skilled in

the art or can be prepared according to customary methods. For oxazolidinones, in particular the 5-

(aminomethyl)-2-oxooxazolidines needed, cf. WO 98/01446; WO 93/23384; WO 97/03072;

I A. Tucker et al,, J. Med. Chem. 1998, 41, 3727; S. J. Brickner et al., J. Med. Chem. 1996, 39,
20 673; W. A. Gregory et al., J. Med. Chem. 1989, 32, 1673.

A preferred compound of the formula (I) which can be used according to the invention is 5-chloro-
N-({(58)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-y1} methyl)-2-thiophene

carboxamide, the compound from Example 44.

The term microangiopathies in the sense of the present invention comprises occlusive syndromes,

25  which especially result on the skin and other organs.

The term microangiopathies further comprises the primary forms of thrombotic microangiopathies
(TMA), such as thrombotic thrombocytopenic purpura (TTP) and the hemolytic uremic syndrome
(HUS). TTP is characterized by the occurrence of intravasal clotting with formation of
microthrombi in very small vessels, which can attack all organs. HUS is an acute syndrome, in

30  which the aggregation of platelets, hemolysis, thrombosis in the microcirculation and consecutive



The base can be enpl oyed here in an amount from1l to 5 nol, preferably froml1l
to 2 nol, BRSO |apl-Fdreilcodiridshe conpounds of the general fornula (11). The
reactions are in general carried out in a tenperature range from-78C up to
reflux BHC 05 1 121-Foreign countries -21 tenperature, preferably in the
range fromOC to reflux tenperature. The!2reacti ons can be carried out at
normal , el evated or reduced pressure (e.g. in the range fromO0.5 to 5 bar).
I'n gener al mulilgih @Jlﬁré3@<5cru¥se¢h@l’tErnatl“M]@ra[§€| coRfpRSS WeBondB9SHIRY, SwiseH baht, qn

sel ective oxidants bot or paration of the epoxides and for t he

oxi dati on pastlcabtauaﬁﬁramfeyﬂw,rtalile@ogmdlqame@}ﬁ (céclespering mifompyein. mePiERiEdeteprliaN- oxi de
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tetroxide. Wth respect to the preparati on of the epoxides, the preparation
condition§ﬂeu9ﬂmdhrvmm@h ﬂhb%wlpumgm$mw@ke(ﬁ§®dcﬁﬂmomﬂnhgbéspénmmYGKmhb nmor e
detailed p ditions.f h 0X] arrl glve
the sul On(%é) Td?a%eq gang eﬁ:_) agﬁ fso Q/e TOns, g%ﬁllggfgcdg‘sﬁa%ggﬁ ha%lv 5 o I?rglfvaf;c}:uh 19
literatur eandl\;ﬂucﬁthrmﬂaisémaffhlw’lpledenaj an,d tHus the cbpedihlammiscal@96s reSdliinBbrefiong, ahso WO
97/10223. | n additi reference is made to Exanples 14 to 16 presented in

t he experlﬂ%HFéﬁ alg ctlon. The optionally carried out amdination is carried
out under the customary conditions. For further 15 details, reference can be
made to Expiypr&snt3dveh@ondfartBdidelddOtotthe Usd bf seldttive 0100 Wadshilsiford Retht produdide (11),
(1rr1), (1v). and (V) are known per se to the person skilled in the art or
can be prefiat @®damet dehdhe BeRnet ARy PRRIHEHSE of FsFlugie s 119 thisso Hie Bartigylar

parti cy arockhiGve syddddhdIORAthE I aleogf&pwedhérdb@% B?%ﬁﬁﬂpy foms WOHIGhELLA46; WO
93/ 23384; WD 97/03072; J. A~ Tucker et al Med. "Chem 1998, 41, 3727; S.
J. Bri cknepicwangippathiey. (i), icpartisularggfghrogotic Q@WytOWICAPUYETEQBTRI) wd ofl . J.
ﬁdusggegcléeéﬁg?ngé%rgc Jsge&?nﬁv Iﬁl??)];%f F@Qn&@ﬁ}%ﬁiﬂpgf A N hRIcOY BrdelidfeliEhEN can
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syndr on®es, retinopathy, glomerulopathy, trophic disorders and diabetic gangrene, of venous occlusive discases

of the liver, cerebral vasculitis and microthromboses of the placenta, and the repeated miscarriages

resulting therefrom.

The present invention further relates to the use of the compounds according to the invention for the
production of a medicament for the treatment and/or prophylaxis of occlusive syndromes, in
20  particular occlusive syndromes resulting on the skin and other organs, of primary forms of
thrombotic microangiopathies (TMA), in particular thrombotic thrombocytopenic purpura (TTP)
and of the hemolytic uremic syndrome (HUS), of secondary forms of TMA, in particular after
infections, taking of medicaments, endocarditis, collagenosis, malignant tumors, transplants and
secondary forms of TMA occurring in pregnancy, of diabetic microangiopathies, in particular
25  diabetic retinopathy, glomerulopathy, trophic disorders and diabetic gangrene, of venous occlusive
diseases of the liver, cerebral vasculitis and microthromboses of the placenta, and the repeated

miscarriages resulting therefrom.

In the case of progressive damage, especially in hypoxemic areas such as, for example, in the case
of retinopathies, neovascularization (angiogenesis) and thus vitreous body hemorrhages and retinal
30  detachments in the retina occur. The activation of blood clotting induced by tissue thromboplastin
(tissue factor; TF) promotes angiogenesis. A number of proteases (factor VIla, TF-VIla-Xa
complex, factor FXa, thrombin) and their receptors, PAR1, PAR2 (protease-activatable receptors),

are involved in this process. By inhibition of factor Xa, the formation of thrombin is inhibited and



25 mhlch espeC|aIIy result on the skin and other organs. The term

m cr oangi opHCIP éd2 pprcoongsr i ses the primary forms of thronbotic

m cr oangi opat hi es (TNMQ such as thronbotic thronbocytopenic purpura (TTP)
and the henolytic urem c syndrome (HUS),, TTP is characterized by the
occurrence of intravasal clotting mﬁth'Tgfnation of mcrothronbi in very
smal | vessels, which can attack all organs. HUS is an acute syndrone, in 30
whi ch the aggmhegaivaten of PARBR Rtther dosdiRtloySif S/ TlatUyr tarskdsi sndithustih@urn the TF-

m cr oci rcul tion and consecutiv 21- For ei ynt.r.i

mul t i or gan’ HamFdipied aetgia of “é‘Er?S‘P%A s th%ﬁcﬁwtgo@so%g 3"5&? f%ﬁ“ﬁfef whi ch
occur, in FRamhibfblsafe al@df u@hblé M @6dubiaf o5 preddatiRgthe fhaferdl GaMBAtdé fb@tisiRor i n,
m torry0| n, metam zole, inter alia), endocarditis, collagenosis, nalignant

t unor s, tr%ﬁ%ﬂﬁPaﬁpé’rO&ﬁ@OPWlﬁﬁr egnancy. Moreover, for exanple, diabetic
m cr oangi opat hi es (di abetic retinopathy, glonerul opathy, trophic 5

di sordey s, Tih BRRk ifv AARDE RN re BRE t0PthS Bse VW RAMRIVO Bl Hda ihibit? €A B8 pRidulildg
liver, cerebral vasculiti s, and mcrothronboses of the placenta, and thus

the r epeat@dﬂ i earont &y die freatment iapdjor prepleiaxisrt herpful edpdliarh buds mesiting in e

present iny ,g(giing)lﬁmg %&gesr el ates to the use of selective factor Xa
i nhibitors e ‘lpr)g uction of a nedicanent for the treatnent and/or

prophyl axi s of occlusive syndrones, in particular 10 occlusive syndromnes
resul ting e ptrﬂentsikﬁenti(arﬁdrtmrhénte&)uogmw ofithe gmipvands at@nrdisg tyfthe nvantibio for the

m cr oangi opat hi.es (TMVA rt ronbo I C.t y urpura
(TTP) and i ol “’“mS’f tF%d‘ﬁarf%%p?‘“s]‘hﬁ ] me“{ P“‘P?Es mpc%‘a"s‘seé’f)% % ?aSHﬁE/ EEA

in parto cu:leaﬂtnfgfmﬂre caiefcﬁﬁtmommpathakl ng of nedi canments, endocardl tis,

col I agenosi's, malignant tumors, transplants and secondary forns of TMA

occurring nanc f di betl C mcroa pat hi.e in .cul ar di abetic
SRR I Sk T T S A e A e ey e
VENOUS 0CCirdShi@lsHySaasfSratiof oft dA&filida¥ibiis anfoRfi€diatleasy aﬁélslélebﬁ‘le&'a@&@(a inhibitor

m crot hronboses of the placenta, and the repeated miscarriages resulting

t her ef r om OrTH BUieBIRT RPN 3hlepth opheslectiyg Bietog X dnhibigor ig éorel?m%tﬁ% Wi§r#ounds

accordi ng fe nBthbeVﬁﬁHrﬂnQ&mflé&'il Eﬂﬁble@&é?ﬁih&ﬁt' on of a medicament for the
treatment and/or prophyl axis of occl usi ve syndrones, in 20 particular

occl usive-syndronmes resulting on the skin and other organs, of primary forns
of t hr dhbothecprerceiriventiorofyetherirelatey pmroccilyse fitheiconired of T ARBiopatiics in humans

thrombocyt Qﬁeamn‘f‘als%y RifsthaliSDf an efficacious amount of at least one compound according to the

invention or of a medicament comprising at least one compound according to the invention in

combination with an inert, non-toxic, pharmaceutically suitable excipient.

The present invention further relates to a procedure for the control of harmful capillary buds
20  resulting in the case of microangiopathies in humans and animals by administration of an
efficacious amount of at least one selective factor Xa inhibitor or of a medicament comprising at
least one selective factor Xa inhibitor in combination with an inert, non-toxic, pharmaceutically

suitable excipient.

The present invention further relates to a procedure for the control of harmful capillary buds
25  resulting in the case of microangiopathies in humans and animals by administration of an
efficacious amount of at least one compound according to the invention or of a medicament
comprising at least one compound according to the invention in combination with an inert, non-

toxic, pharmaceutically suitable excipient.

The medicaments to be prepared corresponding to the use according to the invention or to be used
30  according to the invention contain at least one compound according to the invention, customarily

together with one or more inert, non-toxic, pharmaceutically suitable excipients.



and of the henolytic uremc syndrone (HUS), of secondary forns of TMA, in
parti cul ar BHE0S 12 #peeegnicomsriest aki ng of nedi canents, endocarditi s,

col | agenosi s, nmalignant tunors, transplants and secondary forns of TMA
occurring in pregnancy, of diabetic n1cI£@ngiopathies, in particular 25

di abetic retinopathy, glonerul opathy, trophic disorders and diabetic
gangrene, of venous occlusive diseases of the liver, cerebral vasculitis and
m cr ot hr onbles@snpofinds kecpdiag entha invamibntdag astepaahiedly mdsae dscailades thiepupdse,ng

therefrom In the case .of progressiye danmage,, especially.in poxeni c areas
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(angi ogenegiimpnading hidBy, v istt RQuSly badhgudBNObUcBAR e SreaBlly, I @éiABy, talsde@taaghment s
in the retina occur. The activation of blood clotting induced by tissue

t hr ombopl aswjwcivailotisallyE b implnt ¢istiitbt es angi ogenesis. A nunber of
proteases (factor Vila, TF-VIla-Xa conplex, factor FXa, thronbin) and their
recept of s, piARse altAiRBirkiInb 8BS B hp¥@ag Bl Brdif 8 MeliiPantion BdnShel AMRiGEH inn thi s
process. By inhibition of factor Xa, the formation of thronbin is inhibited
and BHC 05sujtahle adrmigistsitipn fergisnt ri es - 23- thus the activation of PART, the
further generation of Vila by thronbin and thus in turn the TF- Vfla-nediated
activati onpQfo S4B nidafod At e 30 iS ot fEmAGE M6RL ERBHinRRRZIRY i@ prior
Therefore FXa inhibitors are also suitable for reducing or preventing the
har nf ul captIrklagsyngithel somprsindist daagrding to theeinecatien ofpidly endderriginpifiedifewsn, vlichihe
present inventi further relates to t f l.ective f .

i nhi bitor scog'garmt e C%Pé)%ﬁ% ﬁ%cr?%%f tOa?hr%e1 ??:ngi%rrgn@ ?riﬁa‘f‘ ﬁee a?(r%%ra?‘% nérﬁﬁlzanal}dé?r
pr ophyh@xi gisofveth donnd, slichcagpifdrl exyploutdblets gsarichatedor tpatddetabletasfer efample having

m croangi opat hi es. The pr.esent inventi further relates t.o the use of the
Compounds. TEEBGriNg bosBHE CHILHDE St AORaY Humsa e r s Bi Sorfet e aiest 1 or
the treat menihe abdpcund REQRAINE BXihe idfentian,Nhbléts Aapitdgramy ripidl$ in I draality &g 1 n

t he case of m croan ioEat hi es. The P?resent inventjon further relates to a
procedur e fils/ watas comsmphidiatss, cresuicgiEpfepmels herd AU sthgelain qanshlehia Fetedy

admi ni strafpRR, ?ﬁnu@é?,, [?e_ﬁlfeﬂs,%GJd%,senﬁ:ﬁEﬁBﬁ@,tsuﬂienﬁénsJ £pablsPQERhECt i ve factor Xa
inhibitor or of a nedicanent conprising at |east one selective factor Xa

inhibitor in conbination with an inert, non-toxic, pharmaceutically suitable
exci pi éht . Parenterpleadgyinisteation can/leengarténd oupieirqyeyventiap g @Bsofpsion sisp dx@ dufraverfopsly.t he

control of inmaﬁ‘[eﬂglﬂg iilﬂﬂ%ﬁiiaﬁﬁ 1ﬁt&s&H:ﬂE7Q§ intralumbarly) or with the insertion of an absorption

(e.g. intramuscularly, subcutaneously, intracutaneously, percutaneously or intraperitoneally). For

parenteral administration, suitable administration forms are, inter alia, injection and infusion

preparations in the form of solutions, suspensions, emulsions, lyophilizates or sterile powders.

20  For the other administration routes, for example, inhalation pharmaceutical forms are suitable
(inter alia powder inhalers, nebulizers), nose drops, solutions or sprays, tablets to be administered
lingually, sublingually or buccally, films/wafers or capsules, suppositories, ear or eye preparations,
vaginal capsules, aqueous suspensions (lotions, shake mixtures), lipophilic suspensions, ointments,
creams, transdermal therapeutic systems (e.g. patches), milk, pastes, foams, dusting powders,

25  implants or stents.
Oral and parenteral administration are preferred, in particular oral administration.

The compounds according to the invention can be converted into the administration forms
mentioned. This can be carried out in a manner known per se by mixing with inert, non-toxic,
pharmaceutically suitable excipients. These excipients include, inter alia, vehicles (for example
30  microcrystalline cellulose, lactose, mannitol), solvents (e.g. liquid polyethylene glycols),
emulsifiers and dispersants or wetting agents (for example sodium dodecylsulfate, polyoxysorbitan

oleate), binders (for example polyvinylpyrrolidone), synthetic and natural polymers (for example



and animals by adm nistration of an efficaci ous anmount of at |east one
conpound aBHONdIINQI1{Foreidaeocurtiissent i on or of a nedi canent conprising at | east
one conpound according to the invention in conbination with an inert,
non-toxi c, pharmaceutically suitable exgjfspi ent. The present invention further
relates to a procedure for the control of "harnful capillary buds 20
resulting in the case of m croangi opathies in humans and ani mal s by

adni ni st r ajib@mnRf stMize RS fel L AaliOUSanBMRUA asOForabxalPRS tas @B HeldECédotntd aeg.or Xa
i nhibitor or of a nedicament conprising at |east one selective factor Xa

i nhi bi t or AEAYEBIEHERt Sihdf-tier expmplpdron oxiden apdiste andierndpprosifental |y suitabl e
exci pient. The present invention further relates to a procedure for the
control of phamahilic GAPplVAT ¥dRkdSeoud ™ 1HRSdbd b GarkiflerhN 8difiARBatRh to administer

m croangi opathies in humans and animals by adm nistration of an efficacious
anmount of ﬁﬂom@égﬁpmﬁ@%@lvp%mdtodc@dkﬁiPﬁ'@%/rfl'dytﬂmC’?Flﬁh@‘@h’tQ-Q)]ntOd)r-f; w/ke ofbilycanent

conpri sg ngy, b n %%%ﬁie%ﬁ&%ﬂﬁ}égﬂm%%r &k{‘?f &8 ahﬁﬁﬁtﬂa%{&{]ftﬂe%sé i3 aﬁ%@lﬂn% Ion
with an inert, non- toxic, pharnmaceutically suitable excipient. e

medi cament 80t ® 198 nyylep preéedabtoappespuatiely A1 to2d he'kgsel wr pardéutaglytpoeferatdy 0.1

i nvention art9 lpeowo%dweggg according to the invention contain at |east one
conpound aé’cglp&ﬁ/r%g S K& hvent | on, customarily together with one or nore

inert, non-toxic, pharnmaceutically suitable excipients. BHC 05 1 121-Foreign
count ri es m2¢ite Dhehig dpay pasoraliy b dedgatyotot depart firveintht amoc@s maafionsy, Stasmiycal | y

and/or locally. For this rpose, . they .can be. adm nji stered in ui tabl e
anner | SRReHg b, body awBE SR o AR, G BRHERApTrS Bhakde v
subl i nga1al fupstatdeNGpabt ?/repebétfbﬁ&lnh Yimeld@ Gt@hhlyat whhridiistratio@ BkeeFIhdRATh, in

conjunctivally, otically or as an inplant or stent. 5 For these

adni ni st r atosFases it B3y be AeaEdppbUAMES 248 desaithg thoaRonemeniorgsh iR AmpHt,

adm ni st er ghd i othdabR MeCupBETIniH MldtiBhddMust R MBeedfdOtn RE Sse HAMR MnFHiliRLidO:
suitable adm nistration forns are those functioning according to the prior
art, rel ealrgagandyaiscibmpaobnalyisaideordiideghesp infhenymhge off indgnidvad gosds gventhd canrsei n
nodi fied fgrm  which contain the compounds according to the invention in
crystalline and? or anor phi zed and/or 10 dissolved form such as, for exanple,
tabl ets (noncoated or coated tablets, for exanple having enteric coatings or
coati ngs dissbllowing werking @xahaplesyillostraienthe linshtionc dat iimgstjonwk inohresioiated dd thehe

rel ease

examples.

The percentages in the following tests and examples are, if not stated otherwise, percentages by
weight; parts are parts by weight. Solvent ratios, dilution ratios and concentration data of

liquid/liquid solutions relate, if not stated otherwise, to the volume in each case.



of the conpound according to the invention), tablets disintegrating rapidly
in the oraBHEMNiltlgIdoreignidomtiesnf ers, fil ns/|yophilizates, capsules (for
exanpl e hard or soft gelatin capsules), coated tablets, granules, pellets,
powders, enul sions, suspensions, aerosols or solutions. 15 Parenteral

adm nistration can be carried out circunventing an absorption step (e.g.
intravenously, intraarterially, intracardially, intraspinally or
i ntral unbaEkamplesr with the insertion of an absorption (e.g. intranuscularly,
subcut aneousl y, intracutaneously, percutaneously or intraperitoneally). For
par ent eral ,adm ni stratiqqh sHit bl. e an nistration forns are, inter alia,
i njection ‘éhd |$ﬁ§8¥i@§-ﬂ—°-p1—%ﬁ-#ﬁggc'%@:rﬁ’—‘¥he form of solutions, suspensions,
enul sions, |yophilizates or sterile powders. 20 For the other adm nistration
routes, f oTheeooamphlel,s of thadbratuilaoff) goh)an patalrj cakleftde nmhilatoes efibildodRlotting(faardrer

alia povvde |l ers, nehulizers), ngse dr sol utions. or s,. tablets
o be. aam 7 aRLRup iep REAH 165 Sl rigam Ty Sresaebe e phE TR LTE:
capsul es, ﬁgﬂaﬂ%ﬁgmﬂce&en@@hnpr eye preparations, vaginal capsules, aqueous

suspensions (lotions, shake m xtures), |ipophilic suspensions, ointments,

creans, transder rral th rapeutic syst ens patches), mlk astes, foams
dusting pohkRss &hibiters qf blnod gloding faderin ae S%‘E&Pte‘éﬁ%l ‘Spleptist glr%ﬂmla@ﬁﬂ%o st i on

are preferf@ehe falloPRA ihrebilicH a@rsﬁllml@dygla@ue%&tr@mf&e combsre&meq@gs/aﬁsscm #eng to
the invention can be converted into fhe admnistration forms nentioned. This
can be car mhbiiogof ofhsr sering mFrdgasien vitertisalar glasipip apd sy pran, vk fergngerhemg, magde vithoxi ¢,
phar naceut e ol ledde; i r.alia,
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sol ventig (desgribellibejaivd pol yet hyl ene gl ycols), enulsifiers and di spersants or
wetting agents (for exarrpl e sodi um dodecyl sul fatc, polyoxysorbitan oleate),

bi nders (f | £ ol e C Ter s
(for exanp{gdva%ﬁé&glg%ﬁﬁ él/ﬂ\f E% rgl%su%ﬁir?? )édsmpo;ilgé h%% %)h Ca%q% qu(i s co+jl ce%!r)g (e g.
ant i oxi danmermunbam,defenmned(wmé élioabgaiddiods.aci d), colorants (e.g. inorganic
pi gnents such as, for exanple, iron oxides) and taste and/or odor corrigents.
In general, Jt has.ptoved .advantageous in the case of parenteral

admi ni straﬁjegﬁ—&é—é&t S Lﬁ—éf—%?&ﬁ)- anounts of approximately 0.001 to 1 ng/kg,
preferably approximately 0.01 to 0.5 ng/kg of body 5 weight, to achieve

ef fi caci ous.1y MeasukEment Bf tHedadasXa hikdtiéd admi ni stration, the dose is
approximately 0.01 to 100 ny/ kg, preferably approximtely 0.01 to 20 ng/ kg

and Verly pil]r]et én%lrlne?’[gcl %tlwtyefote lguaﬁ?alnyfacgér]Xa (FXa) is measured by means of the conversion of a

chromogenic substrate specific for FXa. In this, factor Xa cleaves p-nitroaniline from the

chromogenic substrate. The determinations are carried out in microtiter plates as follows.

The test substances are dissolved in DMSO in different concentrations and incubated at 25°C for
10 minutes with human FXa (0.5 nmol/l dissolved in 50 mmol/l of tris buffer [C,C,C-
20 tris(thydroxymethyl)-aminomethane], 150 mmol/l of NaCl, 0.1 % BSA (bovine serum albumin), pH
= 8.3). Pure DMSO is used as a control. Subsequently, the chromogenic substrate (150 pmol/l of
Pefachrome® FXa from Pentapharm) is added. After an incubation period of 20 minutes at 25°C,
the extinction at 405 nm is determined. The extinctions of the test batches with test substance are
compared with the control batches without test substance and the ICsy values are calculated

25  therefrom.
a.2) Determination of the selectivity

For the detection of the selective FXa inhibition, the test substances are investigated for their
inhibition of other human serine proteases such as trypsin and plasmin. For the determination of
the enzymatic activity of trypsin (500 mU/ml) and plasmin (3.2 nmol/l), these enzymes are
30  dissolved in tris buffer (100 mmol/l, 20 mmol/l CaCl, pH = 8.0) and incubated with test substance



to 10 ny/ kg, of body weight. In spite of this, it may optionally be necessary
to depart BHOWsthel-&eRiAcsudiBAKt | oned, nanely dependi ng on body weight, route
of adm ni stration, individual behavior toward the active 10 substance, type
of preparation and tine or interval at which adm nistration takes pl ace.

Thus, in sonme cases it may be adequate T:’J'manage with less than the
abovenenti oned m ni rum anount, while in other cases the upper limt

menti oned M’ive?@fo‘?xl@eﬁﬂﬁfis é&sédﬁ@ntf&a% QlzyhdiR 1%5‘6?"09'1§Ts{a?:£d By a@&mod 8 BR"
anounts, it nmay be advisable divide these into a nunber_of individual
doses overcamgpopding s Epecif phremégﬁync 1s8bspiates f GHhremgzg vﬂiméulrr% @darﬁim@ozym
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The percentages int I'Towi ng tests and exanpl es are, not state

ot her wi se, dggemoetitragescanyed mmh‘gﬁt"c ﬁardxsncauoes <pfeth¢ sstbl;ptc\lm ghlu testSmbstewt arcat i os,
dilution ratios.and caoncentrati ui d/ Liguid solutions,r te, if
not st at ed" BIPASH W g‘ ﬁw GRSt feﬁn‘%l |°ut eét ﬂlb%tgns ngl—tlge g” h‘ﬁ o"raé‘ﬁ“g‘r?%
countries ﬁl%froﬁxanpl es A. Assessrrent of the phy5| ol oaical activity The
conpounds of the formula (1) act, in particular, as selective inhibitors of

bl ood clott] factor ot al so |nh|b|t ot her serine proteases such
as pl asni n"'@gget ?%E?W%‘{raﬁﬁ'&’mf’?ﬁ'ﬂ?%ﬁ’v *H¥n at 5 markedly hi gher
concentrations. Those inhibitors of blood clotting factor Xa are desi gnated

as "sel ect ThweanticBagiliosy atthm $fCHO 1dlsutfancds O defBnihad ir0kiteSaini Hubiahiahi @ibbar e
smal ler by at |east,K 100-fold conmpared to the | C50 valuyes for the inhibition

of other sEfRelPriBischlopdis tﬁlﬁnﬁaﬁtnr%lag gtiont sedim cHiste/hlpqAoYP fsing aPdl gl¥ bei ng

made wig h soaﬁl%p@i@rtatets%h&lhﬁ ageds;ecaeérhfmé bfoBl i§ RR1ISHENES tithMbdiMely Oaffeh Sk Sind
met hods of Exanples A.a. 1) and A a.2) 10 described bel ow. ~Advant ageous

phar macol oggneHized fopdrmingigs gfaber@s¢beddea ﬁwrw@mtﬁ pipgedoett. Jélecnmélﬁembld itimg t o
the inven e e y Et i
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concentratlons of test substance or the corresponding solvent using a commercially available test

kit (Neoplastin® from Boehringer Mannheim or Hemoliance® RecombiPlastin, Fa. from
15 Instrumentation Laboratory). The test compounds are incubated with the plasma for 3 minutes at
37°C. Subsequently, clotting is induced by addition of thromboplastin and the time of onset of
clotting is determined. The concentration of test substance which causes a doubling of the

prothrombin time is determined.

b) Determination of the antithrombotic action {in vivo)

20 b.1) Arteriovenous shunt model (rat)

Fasting male rats (strain; HSD CPB:WU) having a weight of 200-250 g are anesthetized using a
Rompun/Ketavet solution (12 mg/kg/50 mg/kg). Thrombus formation is induced in an
arteriovenous shunt following the method described by Christopher N. Berry et al, Br. J.
Pharmacol. (1994), 113, 1209-1214. For this, the left jugular vein and the right carotid artery are
25  exposed. An extracorporeal shunt is arranged between the two vessels by means of a 10 cm long
polyethylene tube (PE 60). This polyethylene tube was linked in the center to a further 3 c¢m long
polyethylene tube (PE 160), which contained a nylon thread which was roughened and linked to a
loop for the production of a thrombogenic surface. The extracorporeal circulation is maintained for
15 minutes. The shunt is then removed and the nylon thread with the thrombus is immediately
30 weighed. The unloaded weight of the nylon thread had been determined before the start of the
experiment. Before starting the extracorporeal circulation, test substances are administered to
conscious animals either intravenously via the caudal vein or orally by means of stomach tube.

Results obtained in this way are shown in Table 1:



15 The enzymatic activity of human factor Xa (FXa) is nmeasured by neans of

t he converéﬂ@ﬁcﬁl&éﬂ&ﬁﬂcﬂ@gﬁémc substrate specific for FXa. In this, factor
Xa cleaves p-nitroaniline fromthe chronogenic substrate. The determ nations
are carried out in mcroliter plates as_fpllows. The test substances are

di ssolved in DVMSO in different concentrations and incubated at 25C for 10

m nutes wth human FXa (0.5 nnol /| dissolved in 50 nmol /I of tris buffer

[C C C 20Table §( Autithoymbatt hgtion-iartha emeiohanoed shuibModaidiat) aftef ofdh Gt inti@veholld BSA
(bovi ne serum al bumin), pH = 8.3). Pure DMSO is used as a control.
Subsequentfinggthe chronogeni ¢ substrate (150 nol /| of Pefachrone(r) FXa from
Pent apharnm) is added. After an incubation period of 20 mnutes at 25C, the

extincti onEgimpleS nm i s det er rEMgfing/kglep.€Xt i nct i ORABsQinglgpit.est batghes with
t est SUbSt ahce—are Cgmar erl At h t hn cont rgl baf hh_ﬂc Wit hnnf test cubst ance

T

and the 1¢50 val ues are calcul ated 25 therefron1n5 2) Determnation of the
sel ectivitfyyFor the detectionf of the selfective FXg inhibition, the tiest
substanceg_are investigated fpr their inhibition of ofher hunan serii ne

pr ot eases |4tich as trypS|n and|Jl asmin. For the determination of th
enzymatic gngVlLy of —trypsin (506 nt)—and—ptasnmn<(3-2 nnmot/1)5—t hese
enzynes aré 30 dissolved in tris buffer (100 mmol 71, 20 mol /I CaCl2, pH =
8.0) and ijmpubated with test substance BHC 05 1 121-Foreign countrigs -27- or
sol vent f +r—10 m nutes - Subseguentl v the nnvyrmf e reaction-is started by
addi tion oﬁlﬁhe corresponding speC|f|c chronngen?c substrates (Chranobzym
Trypsin(r)7gnd Chronbzym Plagm n(T); Roche Di agmosti cS) and the ext|i nction

is determined at 405 nmafter| 20 mnutes. All determnations are cdarried out
at 37C. Thébékxtinctions of the test batches with|8est substance are |5
conpar ed wth—the—controt—sanptes—wthout—test substance—and—the—+€50 val ues

are calculated therefrom a.3) Determ nation of the anticoagul atory action
The anticoagul atory action of the test substances is determned in vitro in
human and bapArteriopdnassshuntoodéllfrabpitpl ood is taken in a mxing ratio of
sodiumcitrate/blood 1/9 using a 0.11 nolar 10 sodiumcitrate solution as a

20 RSl et TN S BB e
pr ot hr onbi BndsthBzed by intramuscular dosage with a Rompun/Ketavet solution (12 5 mg/kg or 50 40
mg/kg). Thrombus formation is induced in an arteriovenous shunt following the method described
by Christopher C.N. Berry ef al., Br. J. Pharmacol [Semin. Thromb. Hemost. (19941996), 11322,
1209-1214 233-241]. For this, the left jugular vein and the right carotid artery are exposed. An
10 extracorporeal shunt is arranged between the two vessels by means of a 10 cm long polyethylene
tube (PE 60) venous catheter. This polyethylene tube catheter is linked in the center to a further, 3
4 c¢cm long polyethylene tube (PE 160, Becton Dickenson), which contains a nylon thread which is
roughened and arranged to give a loop for the production of a thrombogenic surface. The
extracorporeal circulation is maintained for 15 minutes. The shunt is then removed and the nylon
15  thread with the thrombus is immediately weighed. The empty weight of the nylon thread has been
determined before the start of the experiment. The test substances are administered to conscious
animals before applying the extra-corporeal circulation either intravenously via the caudal vein, an

ear vein or orally by means of stomach tube.



(PT, synonyns: thronboplastin tinme, Quick test) is determned in the presence
of varyi ngBHedaddal Fatcignreeuifiess est substance or the correspondi ng sol vent
using a comrercially available test kit (Neoplastin ~ from Boehringer
Mannhei m or Henol i ance Reconbi Pl astin, Fg _from 15 instrunentation
Laboratory). The test conpounds are incubated with the plasma for 3 m nutes
at 37C. Subsequently, clotting is induced by addition of thronboplastin and
t he ti me oB. onsBtengiflarvaindiotlinnnts of phetreacrntiend conipmitivmncent r ati on of test

substance which causes a doubling of the prothronbin time is determ ned. b)
Eﬁhﬁ[ mﬁggg’rﬁn o thsaac%tr %%ﬁgbﬁ%'mm?“drbcaé[‘c \',eﬁg%{od%)én\l,%?utﬁal \};r?Pma S in etnogfs
200- 250 ¢ &Mewmga&yhetlzed using a Ronpun/Ketavet solution (12 ng/kg/SO

ng/ kg). Thronbus formation is induced in an arteriovenous shunt follow ng

t he net hod qﬁscrlbed by Christopher N. Berry et al., Br. J. Pharmacol.
(1994), 11%——%209 1214. For this, the left jugular vein and the right carotid
artery arecghpgipased. An extracorporeal shunt is arranged between the two
vessel s by means of a 10 cmlong polyethylene tube (PE 60). This

pol yet hyl ene tube was linked in the center to a further 3 cm

pol yet hyl eh¥) T&BETepempeny, 2ctiifien [ BfitBeRED a0 AE Briader é‘&ﬂn‘\kﬁﬁ‘féﬁﬁ)g\ﬁﬁéng of
roughened @d?f?std:&ﬂ”'iﬁ% et)ommgla%wfvgmpyh@hd@h@@hw an(l SFaLhﬁmggﬂa%eab&aﬁwface
The extracorporeal circulation i's maintained f 5 mnutes. The shunt

t hen r enovay Zangofmrenpsiumpteariieead with the thronbus is i mediately 30

wei ghed. The unl oaded wei ght of the nylon thread had been determ ned before
the start luiliiRignPXaGhi Mieter PRl RLA Akl DGupx( T acorporeal circulat fon,
t est substances nistere conscious animals either intravenously
via the caudal vein or orally by neans of stomach tube. Results obtained in
this way aPwpaitionn in Table 1: BHC 05 1 121-Foreign countries _2g- Table 1:
Antithronbotic action in the arteriovenous shunt nodel (rat) after oral or

i ntravenousgy. 483396 mhf ac%péﬂlg[tggl{ekiglennme 'laclt?c!:s)?l:lnci .qg/cﬁgs] grianuYa‘ted witht 950517 6

strength solution (m/m) of the PVP in water, The granules are mixed with the magnesium stearate
for 5 minutes after drying. This mixture is compressed using a customary tablet press (for format
of the tablet see above). As a standard value for the compression, a compressive force of 15 kN is

15  used.

Orally administrable suspension:

Composition;

1000 mg of the compound according to the invention, 1000 mg of ethanol (96%), 400 mg of
Rhodigel® (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

20 10 ml of oral suspension correspond to an individual dose of 100 mg of the compound according to

the invention.

Preparation:

The Rhodigel is suspended in ethanol and the compound according to the invention is added to the
suspension. The addition of the water is carried out with stirring. The mixture is stirred for about

25 6 hup to the completion of the swelling of the Rhodigel.



44 3 95 3 114 3 115 3 123 3 162 3 Db.2) Arteriovenous shunt nodel (rabbit)
5 Fasting BHCAS d 4 kFardolgintcguriigsr ai n: HSD CPB: WJEsd: NZW with a wei ght of
200-250 g are anesthetized by intranuscul ar dosage with a Ronpun/Ketavet
solution (12 5 ng/ kg or 50 40 ng/kg). THronbus formation is induced in an
arteriovenous shunt follow ng the nethod described by Christopher C.N. Berry
el al., Br. J. Pharmacol [Sem n. Thronmb. Henost. (19941996), 11322,

1209- 1214 QBdlv2dhiinistrable §dlatdon:t he | eft jugul ar vein and the right carotid
artery ar e expo ed. An 10 extracorporeal shunt is arranged between the two
vessel s byiﬁggﬁi—%f a 10 cmlong polyethylene tube (PE 60) venous catheter.
Thi s pol yethyl ene tube catheter is |linked in the center to a further, 3 4 cm
| (ﬁng SOIA%eidgyﬁ@Ith %oﬁlﬁgacﬂ.&gmgﬁe@lé Qﬂgﬂoﬁk@ﬂ@@ﬂbolyéﬂfﬂaf&hnﬁ@ﬂ%@if p@ly%ih)ne}ﬂeon f
t hr ea ich is_roughene nd arranged to e oop_for t production o
a t hr onbogHiot 4QUracel ol t@satcpa%se?rﬂoﬁoeaaw &videa] JQF? | e Hegpmeeifor 15
m nut ess  TRGordMEM tht SRR, renoved and the nylon 15 thread wth the thronbus
is imediately wei ghed. The enpty wei ght of the nylon thread has been

determ ned before the start of the experinent. The test substances are

admi ni st erB@paHioAoNsci ous ani mal s before appl yi ng the extra-corporea
circulation either intravenously via the caudal vein, an ear vein or orally
by means ofhSlaipBty detiifing ﬁﬂﬁe %eﬁml@;sfﬁénﬁwﬂl tﬁ@HﬁB&uﬂe%? polgihyl&re dREERLAT Y
enbodi nent s of pharnaceutlca conposi tions The conpounds accordln to the

i nvent i on Redysotbetecwitly stiriagl The ghveingraroeess it apntippehap e |c@tnsletierrilssh1@t101f of thewi ng
way': Tablq%ggoéuﬁggﬂﬁﬁg%iﬂgnléggnng of the conmpound according to the

i nvention ose nDnohydrate) 50 ng of

10 Lv, solution:
The compound according to the invention is dissolved in a concentration below the saturation
solubility in a physiologically tolerable solvent (e.g. isotonic saline solution, glucose solution 5%
and/or PEG 400 solution 30%). The solution is sterile filtered and filled into sterile and pyrogen-

free injection containers.



cornstarch (native), 10 ng of polyvinyl pyrrolidone (PVP 25) (BASF,

Ludwi gshaf®inC 06&en rbRyrkignaodhtiZesng of magnesi um stearate. Tabl et wei ght 212 ng.
dianeter 8 mm radius of curvature 12 mm 10 Preparation: The m xture of
conpound according to the invention, Iac3t ose and starch is granulated with a
5% strength solution (mn) of the PVP il ‘water. The granules are mxed with
the magnesium stearate for 5 mnutes after drying. This mxture is

conpr essedcusi Nereparation imiplest abl et press (for format of the tablet see
above). As a stangara value for the conpression, a conpressive force of 15 kN

is 15 used. Oally adm ni strabl e suspension: Conposition; 1000 ng of the
conpound aé%ﬂw@whe i nvention, 1000 ng of ethanol (96%, 400 ng of
Rhodi gel ~ (xant han gum from FMC, Pennsyl vania, USA) and 99 g of water. 20 10
m  of oralT&Lﬁﬁﬂﬁﬁb@wmalrpﬁ&n@ﬂ@iistd@scasediﬂdiswiﬂmhs.dose of 100 mg of the
conpound according to the invention. Preparation: The Rhodigel is suspended
in ethanol and the conpound according to. . the inyention is added to the
suspensi on! heTiPasan P%ﬁléﬁpwerwa@ﬁwh@ldea% dosereped it J-wl ¢ Hhest shatiTggahedron

m Xt ures i sy St 199869 ghey about 25 6 h up to the conpletion of the swelling of

t he Rhodigel. BHC 05 1 121-Foreign countries -30- Orally adm nistrable

sol ution: Conposition: 500 ng of the conpound according to the invention,
2.5 g of pbieysibstieted anihigesogangba pbipined; dohgxasple, byl rpecsing Aoftuorauiraperseny r2a-

sol uti on cgpre 39 & 4.0ghy] S&itfinc! AprIBHisdd 2l GMRAMA;
accordi ng @gﬁtﬁg&l;%\r;gn%ia%n. ng?r\élﬁg@gétnlz%%: lgﬁeelcg%pg%band aalic}%(s)r i ngHAfgomt ﬁ’g
i nvention prescsasgfenttad This t4neals bt dore woing 'dl optetyivts| secteasgPd(Odk), P F/Nabk-Be or bat e
with St g TRE T8 556, 205 PSER0d RGN SRS 1554 BeSRIRLRLS. f, 7apkart  on

10 cycles 1998,48,2225). In the same manner, haloaromatics without a nitro group can first be

converted to the corresponding amides, in order subsequently to nitrate them in the 4-position

(US3279880).

I. 4-(4-Morpholin-3-onylnitrobenzene

NO
NO

H
N.__.O NMP, NaH
Ly -
© N._.O
F (J
0
15 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 2 h, the addition of 88 g (2.2 mol) of

sodium hydride (60% in paraffin) is then carried out in portions. After completion of the evolution

of hydrogen, 282 g (2 mol) of 4-fluoronitrobenzene are added dropwise in the course of 1 h with
cooling at room temperature and the reaction mixture is stirred overnight. Subsequently, 1.7 1 of
20  the volume of liquid are distilled off at 12 mbar and 76°C, the residue is poured onto 2 1 of water
and this mixture is extracted twice with 11 each of ethyl acetate. After washing the combined
organic phases with water, the mixture is dried over sodium sulfate and the solvent is distilled off
in vacuo. Purification is carried out by chromatography on silica gel using hexane/ethyl acetate
(1:1) and subsequent crystallization from ecthyl acetate. 78 g of the product are obtained as a

25  colorless to brownish solid in 17.6 % of theory.

'H-NMR (300 MHz, CDCly): 3.86 (m, 21, CH,CH,), 4.08 {m, 2 H, CH,CH,), 4.49 (s, 2 H,



conmpound according to the invention. 10 i.v. solution: The conpound according
to the i nvBIdEDHM 12 bFoliepnebwndtibsi n a concentrati on bel ow t he saturation
solubility in a physiologically tolerable solvent (e.g. isotonic saline
solution, glucose solution 5% and/or PEG 400 solution 30% . The solution is
sterile filtered and filled into sterile-and pyrogen- free injection
containers. BHC 05 1 121-Foreign countries -31- C. Preparation exanples
Starting comoayntsl (AheHpl/epas Htj CHCIAS, 838 (hephal=8men:, CHCagscri bed in US 5 349
045. The preparation of N-(2,3-epoxypropyl)phthalimde is described in J.-W

b obt ai nadS (5 EEmpre Tk Tele i el plod Sl anB 8an b 55 8] 36° ©or

di f1 uor oni Breberagne (3m), A-Ehl oroni trohenzene with the appropriate am nes or
am des in the presence of a base. This can al so be done using Pd catal ysts
such as de%ﬁﬁ@g{DPPFlhb et r ahedr on Lett 1999, 40, 2035) or copper

( Renger, 148 gL 6““%@ fhetiard analgolsly:  Hetero 10 cycl es
1998, 48, 2225). In the sane manner, hal oaromatics without a nitro group can
first be converled-4@-rhdiphdh@rsc ggﬂd&mgmanides, in order subsequently to
nitrate themin the 4- p05|t|on(ﬁ?U83279880). 1.

4- (4- Mor phol i n- 3- onyh%wjtnobenzene N2 HNXZ CNxO + 1 NWwW, NaH OF NTO O
15 2 mot (202 YiN-Bireridsnpbrtobsngngne (E. Pfeil, U harder, Angew. Chem 79,
1967, 188) are dissolved in 2 I of N nethylpyrrolidone (NW). Over a period

of 2 h, the addifb@n-@fpif&iddnilfrittobiPlete OF

4-(N-pyrrolidonyl)nitrobenzene
3-Fluoro-4-(N-pyrrolidonyl)nitrobenzene
10  IL_4-(4-Morpholin-3-onyDaniline

NO, NH
H,, Pd/C
Y CY
o) 0
In an autoclave, 63 g (0.275 mol) of 4-(4-morpholin-3-onyl)nitrobenzene are dissolved in 200 ml
of tetrahydrofuran, treated with 3.1 g of Pd/C (5 % strength) and hydrogenated for 8 h at 70°C and

Y

a hydrogen pressure of 50 bar. After filtration of the catalyst, the solvent is distilled off in vacuo
15  and the product is purified by crystallization from ethyl acetate. 20 g of the product are obtained as

a colorless to brownish solid in 37.6 % of theory.
Purification can also be carried out by chromatography on silica gel using hexane/ethyl acetate.

'H-NMR (300 MHz, CDCls): 3.67 (m, 2 H, CH,CI), 3.99 (m, 2 H, CILCH,), 427 (s, 2 1,
CH,CO), 6.68 (d, 2 H, J=8.71 Hz, CHCH), 7.03 (d, 2 H, */=8.71 Hz, CHCH)

20 MS (rel. int.%) = 192 (100, M"), 163 (48), 133 (26), 119 (76), 106 (49), 92 (38), 67 (27), 65 (45),
52 (22), 28 (22)

The following compounds were synthesized analogously:



sodi um hydride (60% in paraffin) is then carried out in portions. After

conpl et i orBl&E 05 hé2 pPakigh camtriedf hydrogen, 282 g (2 nol) of

4-fl uoronitrobenzene are added dropwisc in the course of 1 h with cooling at
roomtenperature and the reaction m xtur s is stirred overnight. Subsequently,
1.7 1 of 20 the volune of liquid are di'stilled off at 12 mbar and 76C, the
residue is poured onto 2 1 of water and this mxture is extracted twice with
11 each of et hyFluacat@igorpiihsronyb&hliieg t he conbined organic phases with
water, the mxture is dried over sodiumsulfate and the solvent is distilled
off in vacuo. rifi atlo i s carried out by chromatography on silica gel

usi ng hexane/ eﬁ&?‘p‘%{ “6’1 1) and subsequent crystallization from ethyl
acetate. 78 g of the product are obtained as a 25 colorless to brownish
solidin 17.6 flﬁlﬁ(ﬁrommlp‘endohylganmw (300 MVHz , CDCl 3) 3. 86 (| n, 2 H,

CH2Cl 12), 4.08 (m 2 CH2CH2 4.49 (s, 2 H BHC 05 1 121- Forel gn countries
-32- CHzCO, 7.61 (d,. 2 H 3J=8.95 Hz, CHCH), 8.28 (d, 2 H, 3J==8.95 Hz,
CHCH) MB (ret 4@FPogolidonydnifives M), 193 (100), 164 (28), 150 (21). 136
(61), 117 (22), 106 (24), 90 (37), 76 (38), 63 (32), 50 (25) The follow ng
conpourngds wer &gyt em- @%n@&@b%%l y: 5 o _

3- Fl uor o- 4- (4- nor phol i n- onyl)nltrobenzene 4-(N-Piperido nyl)nitro b enzcne
3- Fl uoro-4- (N pi peri donyl%nl t robenzene S (;/rro | idony |)n itrobenzene

3- Fl uor o- &iwqjymwépil denyho Rrepapionzeindsulgtifute amémeqvby prddtion- o LAYerpt-ni | i ne
NOZ NHZ mH%benlggi{eg: QM q H’llglq -4- Qtlgbeﬁi@n nvﬂﬂlts) 1 ’op egm{dgryzc;}mml )an9f

4- (4- nor phol i n-3-onyl)nitrobenzene are dissolved 1h 200 m  oOf

t et r ahydr cfubsegnenttredustiedd with 3.1 g of Pd/C (5 % strength) and hydrogenat ed
for 8 hat 70C and a hydrogen pressure of 50 bar. After filtration of the
catal yst, the sol v)?nt is distilled off ig_ ve;guo

R
+ RN,R
H
+

N>
o 0]
X=F,Cl

10  Equimolar amounts of the fluoronitrobenzene or chloronitrobenzene and of the amine are
dissolved ‘in dimethyl sulfoxide or acetonitrile (0.1 M to 1 M solution) and stirred overnight at
100°C. 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 is formed in the
reaction mixture, this is filtered off and washed with ether or acetonitrile. If the product is also to

15 be found in the mother liquor, this is worked up with ether and water as described. The crude
products can be purified by chromatography on silica gel (dichloromethane/cyclohexane and

dichloromethane/ethanol mixtures).

For the subsequent reduction, the nitro compound is dissolved in methanol, ethanol or
ethanol/dichloromethane mixtures (0.01 M to 0.5 M solution), treated with palladium on carbon
20 (10%) and stirred overnight under hydrogen at normal pressure. The mixture is then filtered and
concentrated. The crude product can be purified by chromatography on silica gel
(dichloromethane/ethanol mixtures) or preparative reversed-phase HPLC (acetonitrile/water

mixtures).

Alternatively, iron powder can also be used as a reductant. For this, the nitro compound is
25  dissolved in acetic acid (0.1 M to 0.5 M solution) and six equivalents of iron powder and water

(0.3 to 0.5 times volume of acetic acid) are added in portions at 90°C in the course of 10-15 min.



15 and the Broduct is purified by crystallization fromethyl acetate. 20 g of
t he produc 1 o ntrigs col orl ess to brownish solid in 37.6 % of
theory. Purification can also he carried out by chronmat ography on silica gel
usi ng hexane/ et hyl acetate. 'H NWR (300;jMHz, CDCl3): 3.67 (m 2 H, CH2CH2),
3.99 (m 2 H CH2CH2), 4.27 (s, 2 H CH%CO) 6.68 (d, 2 H 3J=8.711 1z.
CHCH), 7.03 (d, 2 H, 3J=8.71 Hz, CHCH) 20 M5 (rel. int.% = 192 (100, M),
163 (48), A8& 4 Qlﬁ)ler 3D18in (a7 80°C, ﬂt@ﬁni(m&) is ﬁ!;@re@ &@the ﬁﬁtra(ezﬁ):qnt‘»ﬁﬁra(teﬁﬂhe re§due( 22) ,

28 (22) The fo onp ound 9 : 05 1.
121- For ei gn cocgued?rl egexﬁaf uoryo ﬂe%%?larﬁor Tciil 4J)Sa°ﬁ"|tl I'ne zﬁr%aﬁlcP

i peri donyl plare id dfiel Svedr magmémrﬂ-s(ﬂﬂt@l ﬁ)lmfeddmniybc)naentratednﬁhe 4ruddN-pRyductr cad e 1 dony

| ) ani ine 5 Fl u ro4 rrolldonyl od for the

pr epar atl oH“rBrfe§4 Ysﬁ %‘g"gﬁp AR iRl 159 8%?8’[638&%3}? ‘iﬁtBFeg gL preparative

ni trobeslzeme@rs@qﬂ,age-m@(a@etémﬂﬂgmggﬂﬂﬁgeﬁ@§ wWith pri mary or secondary am nes
and subsequent reduction XRN, RR R-. RR R+ R NR, R-" I R HNO/NO

NH2 X=F, C_ 10 Equi nol ar anmounts of the fI uoronltrobenzene or
chl or oni trE%f‘eﬁ%l@ﬁ@gaﬁ%amsﬁortlwéméwwéprgpaée 1§i28 3pA1Q804S MAST et hyl  sul f oxi de or
acetonitrile (0.1 Mto 1 Msolution) and stirred overnight at 100C. After

cool i ng t ok, Tehehutrtid SRindbRdaV A -bolidhfeUt €d Wi th et her and washed with
wat er. The™ organic pﬁase |s Iérl ea over MgSO4, filtered and concentrated. |If

a precipitate is formed in reaction mxture, this is filtered off and

washed wi tMSéFﬁErmfGr(‘Vﬁcé%WfH‘*MéCNi 100,763 GHHAY: i s al so to

HPLC (method 4): rt =2.79 min.

10 III-2. 1-(4-Aminophenyl)-3-piperidinecarboxamide

MS (ESI): m/z (%) = 220 (M+H, 100);

HPLC (method 4): rt = 0.59 min.

IT1-3. 1-(4-Aminophenyl)-4-piperidinecarboxamide

MS (ESI): m/z (%) = 220 (M+H, 100});
15 HPLC (method 4): rt = 0.57 min.

111-4. 1-(4—Aminophenvl)—4-piperidin0ne

MS (ESI): m/z (%) =191 (M+H, 100);
HPLC (method 4): rt = 0.64 min.

ITI1-5. 1-(4-Aminophenvyl)-L-prolinamide

20 MS (ESD: m/z (%) =206 (M+H, 100);
HPLC (method 4): rt = 0.72 min.
II1-6. [1-(4-Aminophenyl)-3-piperidinyl]methanol
MS (ESI): m/z (%) = 207 (M+H, 100);

HPLC (method 4): rt = 0.60 min.



15 be found in the nmother liquor, this is worked up with ether and water as
descri bed. BHK€ 2dForgignodunttigs can be purified by chromat ography on silica
gel (dichloromethane/ cycl ohexane and dichl oronet hane/ e(hanol m xtures). For
the subsequent reduction, the nitro conp ynd i s dissolved in nethanol,

ethanol or et hanol / di chl or onet hane ni xt Ut es (0.01 Mto 0.5 M solutlon)
treated with palladiumon carbon 20 (109 and stirred overni ght under

hydr ogen alll{70 [ pd-A puiesphiiivd)-2-plieridinyl]iethahsl t hen filtered and concentrat ed.
The crude product can be purified by chronmat ography on silica gel

(dichloro /e 0 1 r or preparative reversed-phase HPLC
(acetonlth&gﬁaﬁﬂg&qgﬁl zkg%ﬂ{ﬁﬁiternatlvely iron powder can al so be used
as a reductant. For this, the nitro conpound is 25 dissolved in acetic acid
(0.1 Mto OpBClkns@abdd) AR)0.8Ndinsi X equi val ents of iron powder and water (0.3
to 0.5 tinmes volune of acetic acid) are added in portions at 90C in the
course of 10‘15 mn. BHC 05 1 121- Forelgn countries -34- After a further 30
mn at 90 thylyl-(damipephepyl)-Zeniperidinecanboxylate; 1 51 6 s concentrated. The
resi due |s wor ked up by extraction mnth et hyl acetate and 2N sodi um

hydr oxi gle 81 @wki)omn/z (Fhe 200 ganHC35)Pagmol;s dried over nagnesium sul fate,
filtered and concentrated. The crude product can be purified by

chromat ography on silica gel (dichloronethane/ethanol m xtures) or
preparativ é(W@@@4 Vet THBSBINHPLC (acetonitrile/water nixtures) . The

follow ng starting conpounds were prepared in an anal ogous nanner [11-1.
Tert-butyl 1ﬂ19(#1-%%ﬂ%g%d(-25¥%%h anMp1(ESI): mz (% = 304 (Ml | +MeCN,
100), 263 me H“H‘I?gh_F_='2 79 mn. 10 111 2.

1- (4- Am nophenvl ) perldlnecarboxanlde M5 (ESI): mz (%9 = 220 (MtH,
100); HPLC Ho'a/h( o) =13 MoHE®)ivi n. 111-3. 1- (4- Ani no

phenvl | - 4- pi peri di neca rboxa.nlde MS (ESI): mz (%9 = 220 (M+H, 100); 15
HPLC (et he@r éXmethbd 3: R=20/79%h#A:

10 III-10, 4-(2-Methvlhexahydro-SH-pyrrolo[3.4-dlisoxazol-5-yl)phenylamine

starting from 2-methylhexahydro-2H-pyrrolo[3,4-d]isoxazole (Ziegler, Carl B., et al; .
Heterocycl. Chem.; 25; 2; 1988; 719-723)

MS (ESI): m/z (%) = 220 (M+H, 50), 171 (100);
HPLC (method 4): rt = 0,54 min.

15 HI-11. 4-(1-PyrrolidinvD)-3-(trifluoromethylaniline

MS (ESI): m/z (%) = 231 (M+H, 100);
HPLC (method 7): rt = 3.40 min.

I11-12. 3-Chloro-4-(1-pyrrolidinyDaniline

MS (ESI): m/z (%) = 197 (M+H, 100);

20 HPLC (method 4): 1t = 0.78 min.

I1L.-13. 5-Amino-2-(4-morpholinyl)benzamide

MS (ESD): m/z (%) = 222 (M+H, 100);

HPLC (method 4): rt = 0.77 min.



111-4. 1-(4- Am nophenyl)-4-piperidinone M (ESI): mz (% = 191 (M:H, 100);
HPLC (et heidc 43 1 121-Forefan @duntidd. 111-5. 1-(4- Am no phenvII-L-proIinanide 20
M5 (ESI): mz (%9 = 206 (MtH, 100); HPLC (method 4): it 0.72 mn. 111-6.
|l - (4- Am nophenyl)-3-piperidinvil methanol M (ESI): niz (@@ = 207 (M+H,
100); HPLC (nethod 4): rt = 0.60 mn. BHE€-05 1 121- Foreign countries -35-
11-7. 11-(4-Am nophenyl)-2-piperidinyll methanol M5 (ESI): mz (%9 = 207

( MHH, 1_00)I;II-HELZQ\/fe%TxLlQQ44)6rgﬁ$lin:yl])9niﬁge mn. 111-8. Ethyl-
1- (4-am nop eny I peri |ncear oxylate 5 M5 (ESI): mz (%9 = 249 (M+H,
35), 175 (10 HPLC (nethod 4): rt = 2.43 mn. 111-9. |
1- (4- Ani noYRE&RSIpYz b{vh%@ﬂ@ﬁﬂiqlp%et hanol MS (ESlI): mz (% = 193 (M+H, 45);
HPLC (nethod 4): rt =0.79 mn. 10 111-10.
4-(2- thhw@hg;@ﬂmﬂhqnﬁg;ogygﬁgl0[3 4-dl i soxazoi -5-yl ) phenyl am ne starting
from 2- et hyl hexal i ydr o- 2H-pyrrol o[ 3, 4-d] i soxazole (Ziegler, Carl B., et al.
J. Heterocycl. Chem; 25 2; 1988 719-723) M5 (ESI): mz (%9 = 220 (MH,
50), 171 (I .-1 o narphelin aylfetigoné n. 15 | 11-11.
4-(1-Pyrrolidinyl)-3- (trlfluoronethvl)anlllne M5 (ESI): mz (%9 = 231 (MtH,
100 L mn. 111-12.

), HP %?;@%2”0@ =bd1 M 431?490)

3-Chl or o- i di nvfa i n€

HPLC (method 4): rt = (.77 min.

General method for the preparation 4-substituted anilines by reaction of 1-fluoro-4-

nitrobenzenes with amides and subsequent reduction

i R
N R RS0 R ‘NJ§O
+ N0 —_——

N+ N+
N N NH
0 0] :/ \\O 2

10 'The amide is dissolved in DMF and treated with 1.5 equivalents of potassium tert-butoxide. The
mixture is stirred for 1h at RT, then 1.2 equivalents of 1-fluoro-4-nitrobenzene are added in
portions. The reaction mixture is stirred overnight at RT, diluted with ether or ethyl acetate and
washed with satd. aq. sodium hydrogencarbonate solution. The organic phase is dried over
magnesium sulfate, filtered and concentrated. The crude product can be purified by

15  chromatography on silica gel (dichloromethane/ethanol mixtures).

For the subsequent reduction, the nitro compound is dissolved in ethanol (0.01 M to 0.5 M
solution), treated with palladium on carbon {10%) and stirred overnight under hydrogen at normal
pressure. The mixture is then filtered and concentrated. The crude product can be purified by
chromatography on silica gel (dichloromethane/ethanol mixtures) or preparative reversed-phase

20 HPLC (acetonitrile/water mixtures).

Alternatively, iron powder can also be used as a reductant. For this, the nitro compound is
dissolved in acetic acid (0.1 M to 0.5 M solution) and six equivalents of iron powder and water
(0.3 to 0.5 times the volume of acetic acid) are added in portions at 90°C in the course of 10-15

min. After a further 30 min at 90°C, the mixture is filtered and the filtrate is concentrated. The



M5 (ESI): mz (%9 = 197 (MtH, 100); 20 HPLC (method 4): rt = 0.78 mn.
I11.-13. 5BHARI0A 1d2P-Forkigmyourri¢sol i nyl ) bcnzamide M (ESI): miz (% = 222
(MtH, 100); HPLC (nethod 4): it = 0.77 min. BHC 05 1 121-Foreign countries
-36- 111-14. 3-Methoxv-4-(4-nmo rpholi nv_I§7_ani lin e M5 (ESI): mz (% = 209
(MrH, 100); HPLC (method 4): rt = 0.67 Tin. 111-15. 1-15- Ami no-2-(4-no

r phol i nyl ) phenyl | et hanone 5 M5 (ESI): mz (%9 = 221 (M+H, 100); HPLC (net hod
4): rt = Oredidudrisnworkaney 8) crmeickion] withretlyih @cdste pad aNi oBiufr Bidbsddet dotugidn.artiel i nes
by reaction of 1-fluaqr.o-4- nitrobenzenes w th am des and subsequgnt reduction
R'"" R.. OrEanis PRasgil dpied Qygamagpepiuig sulfgte, filtgged ROFoReqnirpged. Thecrde prodyst casbe

N-\O NHZ  £ariERd THYe citBinB orahyd o SAlcY €1 | (BichiorRdnd/SiRALE thivulel) - Prepathiineal ent s
of potassiumtert-butoxide. The mxture is stirred for |h at RT, then 1.2

equi val ent ¥vgsedphpse fHLS: @cqtonitridppusorapistugs added in  portions. The reaction
m xture is stirred overnight at RT, diluted with ether or ethyl acetate and
vashed i timesS@fiflvingStartin® S iiBu Al QOFRLALPR DA LRIBL4LARE:: The organic phase is
dried over nagnesiumsulfate, filtered and concentrated. The crude product
can be purified by 15 chromatography on silica gel (dichloronethane/ethanol
m xt ur es) . DNedy TdhrAdmingd ometyliplienyl]-2tpyerolilinone conpound is di ssol ved in
ethanol (0.01 Mto 0.5 M solution), treated with palladiumon carbon (10%

and stirregsQ¥ehnhalhd undemviy digegen at nor nal

HPLC (method 4): rt = 2.98 min

1V-2. 4-[4-Amino-2-(trifluoromethylphenvl]-3-morpholinone

10 MS (ESD: m/z (%) = 261 (M+H, 100);

HPLC (method 4): rt = 2.54 min.

IV-3. 4-(4-Amino-2-chlorophenyl)-3-morpholinone

MS (ESI): m/z (%) = 227 (M+H, 100);

HPLC (method 4): rt = 1.96 min.

15 1V-4. 4-(4-Amino-2-methylphenyl)-3-morpholinone

MS (ESI): m/z (%) = 207 (M+H, 100);
HPLC (method 4): rt = 0.71 min.

1V-5. 5-Amino-2-(3-0x0-4-morpholinvl)benzonitrile

MS (ESI): m/z (%) = 218 (M+H, 100);
20  HPLC (method 4): rt = 1.85 min.

IV-6. 1-(4-Amino-2-chlorophenvl-2-pyrrolidinone

MS (ESI): m/z (%) = 211 (M+H, 100);

HPLC (method 4): rt =2.27 min.



pressure. The mxture is then filtered and concentrated. The crude product
can be purBHG esl1bg1-Febisowaindigsaphy on silica gel (dichloronethane/ethanol

m xtures) or preparative reversed-phase 20 HPLC (acetonitril e/ water

m xtures). Alternatively, iron powder c% al so be used as a reductant. For
this, the nitro compound is dissolved i acetic acid (0.1 Mto 0.5 M
solution) and six equivalents of iron powder and water (0.3 to 0.5 tines the

vol ume of BCetd-g1-Afish-2 @.rdﬁnaqmﬂe,{!;ﬂ_pﬁ@pémnﬁoﬁt 90C in the course of 10-15
mn. After a further 30 mn at , the mxture is filtered and the filtrate
is concentrated, The BHC 05 1 121-Foreign countries -37- residue is worked up
by ext r actSan&irm2&dupger.3disety b -aigbarene SRt i 9broRie €hew 1973 8. 87Fhe

organi ¢ phase is dried over magnesium sulfate, filtered and concentrated. The
crude produsi{ESRM/BEL) PUII (fM{HI 1by); chr omat ogr aphy on silica gel

(di chl or onet hane/ et hanol m xtures) or preparative reversed-phase HPLC
(acetonitrile/water m xtures). 5 The follow ng starting conpounds were

prepar ed iAW ldn(ghoddydts Ofdmber . 1 V- 1.

1- 14- Am no- 2-(trifluoronethvl)phenvl|-2-pvrrolidinone M5 (ES1): mz (%9 = 245
(MrH,  100)1v.s HRE - DBt iReshefd -3 horphalind@e M N | V-2, 4-14-Amino-2-(triflu orom a
t hyl ) phe nul' T-3-nor pho I N 0 ne (ESI): mz (%9 = 261 (M+H, 100);
HPLC (nethod 4): rt = 2.54 mn. |V-3.

4- (4- Ami not@tinghrem bilveied. 4-digitipberabist i none M (ESI): mz (% = 227 (MHH,

100); HPLC (nethod 4): rt = 1.96 min. 15 IV-4. 4-(4-Amn o-2-nethylp

henyl ) - 3- rmsr(m_lrﬁ/zp;gjggzog\@{ﬁsf@@: mz (%9 = 207 (M+rH, 100); HPLC (nethod 4):
rt = 0.71 mn. V-5 5-Am no-2’-(3)-’oxo-4-rmrphol i nyDhenzonitrile M (ESI):

mz (%9 = 218 gM+H, 100); 20 I IPLC (method 4): rt = 1.85 mn.
HPLC (method 4): rt = 0.60 min.

IV-9. 4-(4-Amino-2-chlorophenvl)-2-methyl-3-morpholinone

10 starting from 2-methyl-3-morpholinone (Pfeil, E.; Harder, U.; Angew. Chem. 1967, 79, 188):
MS (ESD: m/z (%) = 241 (M+H, 100);
HPLC (method 4): rt =2.27 min.

IV-10. 4-(4-Amino-2-chlorophenyl)-6-methyl-3-morpholinone

starting from 6-methyl-3-morpholinone (EP 0 350 002):
15 MS (ESI): m/z (%) = 241 (M+H, 100);

HPLC (method 4): rt = 2.43 min.



| V-6. 1-(4-Am no-2-chl orophenvp-2-pvrrolidinone M (ESI): mz (% = 211
(M+H, 100)BHERS C12hrEoratpd cdyntrigst = 2. 27 min. BHC 05 1 121-Foreign countries
-38- 1 V-7. 4-(4-Am no- 2, 6-di met hyl phenyl ) - 3-nor phol i none starting from
2-fluoro-1, 3-di met hyl - 5-ni trobenzene (B(:’;)l;l‘t0|l et at., J. Og. Chem 1975, 40,
872): M5 (ESI): mz (Va) = 221 (MrH, 1 8) HPLC (nmethod 4): rt = 0.77 min. 5
| VA 4-(2,4-D am nophenyl) - 3-norpholinone starting from

1-fluoro- ZSﬁtld{smieh{@,ge@nzene Ms (ESI): mz (Va) = 208 (M+H, 100); HPLC
(method 4): rt 0.60 mn. V-9

4- (4- Ami no- Qro rphol j none 10 starting from

2- et hyl - }WJ?'E‘H‘G?S%G %ELF% 3,”‘?1759’19@{15& d‘g laﬁtopwﬁedéwﬂ%@ﬂm 1967, 79,
188): I\/B(ESI) m7,(% = 241 (M+H, 100); HPLC(nethod 4): rt = 2.27 mn.
| V-10. 4- (BxafMplOD- 2-ch| o rophenyl)-6-net hvl - 3-nor phol i none starting from
6- met hyl - 3- rmrpholinone(EP0350 002) 15 MS(ESI) mz (%9 = 241 (M+H,

100); HPLC (nethod 4 m n. BHC 05 121-foreign countries -39-
Synt hesi s BeB3fieR ‘Tﬁe5‘F'b‘PT‘b%r{Hés)e%?n‘&"ﬁg"‘l“‘?@hils'"’Pi'?“Dtlbz'%“‘éﬁd”%‘%"‘E"& %7

rel ate 5to g,a z\fﬁ,;) m@c&{,ﬂxam,@(arrpl e 1 Preparation of
5-chl oro- { quoro 4- nmor phol i nophenyl ) - 2- oxo- 1, 3-oxazol i din-5- 5

yl Jnet hyl } - t hi ophenecar boxam de F O
/ \ - O
L\
HNYQ
O

(55)-5-(Aminomethy1)-3~(3-fluoro-4-morpholinophenyl)-1,3-oxazolidin-2-one (for preparation see
S. I. 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 1-hydroxy-1H-benzotriazole hydrate (HOBT) (03 g, 1.3
10 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 0.39 g (0.53 ml, 3.05 mmol, 2

equivalents) of diisopropylethylamine (DIEA) are added dropwise at room temperature. The
mixture is stirred overnight at room temperature. 2 g of silica gel are added and the batch is
evaporated to dryness in vacuo. The residue is chromatographed on silica gel using a toluene-ethyl

15  acetate-gradient. 0.412 g (61.5 % of theory) of the target compound is obtained with a melting
point (m.p.) of 197°C.

Rt (8i0,, toluene/ethyl acetate 1:1) = 0.29 (starting material = 0.0);
MS (DCI) 440.2 (M+H), Cl sample;

'H-NMR (ds-DMSO, 300 MHz) 2.95 (m, 41), 3.6 (t, 2H), 3.72 (m, 4H), 3.8 (dd, 1H), 4.12 (¢, 1H),
20 4.75-4.85 (m, 1H), 7.05 (t, LH), 7.15-7.2 (m, 3H), 7.45 (dd, 1H), 7.68 (d, 1H), 8.95 (1, 1H).

Example 2

S-Chloro-N-{[(5S)-3-(4-morpholinophenyl)-2-0x0-1,3-oxazolidin-5-yljmethyl}-2-

thiophenecarboxamide



Nd HNO _ _

(59)-5-(A ‘o oHntigsr o- 4- nor phol i nophenyl ) -1, 3-oxazol i di n- 2- one
(for preparation see S. J. Brickner et al., J. Med. Chem 1996, 39, 673)
(0.45 g, 1.52 mmol ), 5-chlorothiophene-2g carboxylic acid (0.25 g, 1.52 nmol)
and 1-hydroxy-| H benzotri azole hydrate ( E) (0.3 g, 1.3 10 equivalents) are
dissolved in 9.9 m of DW. 0.31 g (1.98 mml, 1.3 equivalents) of N -(3-

di met hyl am nopropyl ) - N- et hyI carBodi i m de (EDCI) are added and 0.39 g (0.53
m, 3.05 nmol, 2 di i sopropyl cthylanrine (Dl EA) are added
dropw se at r 0og xture is stirred overnight at room
tenperature. 2 re ladded and Che batch is evaporated to
dryness in vacuo. 0 mat ographed on silica gel using a

tol uene-ethyl 15 acetate-gradient. 0.1412 (Q1.5 % of theory) of the target
conpound is obtained with a rreltlng Neoj p.) of 197C. Rf (Si 2,

tol uene/ ethyl acetate 1:1) = 0.29 (staffting material = 0.0); M5 (DCl) 440.2
(Mt1 1), C sanple; 'H NWR (d6-DVMSO, 300 MHz) 2.95 (m 4H), 3.6 (t, 2H), 3.72
(m 4H), 3.8 (dd, 114), 4.12 (t IH), 20 4.75-4.85 (m 1H) 7. 05 (t 111),
71572(m311)745§“o)l 768(hP 111), 8.95 (t, : nglez
5- Chl or o- Ns fobfairsd) anglogaus frpmobwﬂp @pbwlwbam@%a@@)lthwwg%nyl(f )-5-

nmet hyl ) - 2- I an i 40 OO0~
c  ddl I\?a%mloglgglgft?gﬁ%e %%g‘g’ 599&? ?%rlﬁ]sgu(j:xﬁ%z:o%?ﬁl ﬂgn&%ﬁgéﬁo% phenyl car bamat e
via the stage of (5S)-5-

(am nonet hyilp):-188€3- f | uor o- 4- nor phol i nophenyl ) - 1, 3- oxazol i di n- 2-one (see
Exanple 1). Mp.: 198C;

5 1ICs value = 43 nM;

Rt (Si(),, toluene/ethyl acetate 1:1) = 0.24.

Example 3

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

F O

/N )LO

S N NVS Cl
S
e

10 o

is obtained analogously from (5S)-5-(aminomethyl)-3-[3-fluoro-4-(1,4-thiazinan-4-yl)phenyl]-1,3-
oxazolidin-2-one (for preparation see M. R. Barbachyn ¢t al., J. Med. Chem. 1996, 39, 680).

M.p.: 193°C;
yield: 82 %;
15 R¢(Si0O;, toluene/ethyl acetate 1:1) = 0.47 (starting material = 0.0).

Example 4

S-Bromo-N-({(5S)-3-[3-fluoro-4-(1,4-thiazinan-4-yl)phenyl]-2-0x0-1,3-0xazolidin-5-



5 1 C50 val ue 43 nM Rf(Si @2, toluene/ethyl acetate 1:1) = 0.24. Exanple 3
5- Chl oro-h@ﬂ@(ﬁﬂ)_@.ip&@mm (1, 4-t hi azi nan- 4- yI)phenyI] 2- oxo0- 1, 3-oxazol i
di n-5- yl}nethyl)-2-thi opheneca rboxamde F O /\L 0 S\--/ N/ NHCO S\ HN
~ 10 O is obtained anal ogously from

(5S) - 5- (ami nonet hyl ) - 3-[3-fl uor o- 4- (1, 4- tlhl azi nan-4-yl)phenyl]-1, 3-

oxazol i di n-2-one (for preparation see M R Barbachyn et al., J. Med. Chem
1996, 39, $3apthyhi2pthiopBd&iecarbpkahide 82 % 15 Rt (Si 2, tol uene/ et hyl acetate
1:1) 0.47 (starting material = 0.0). Exanple 4

5- Brorm N ({(5S)-3-]3- fIEoro 4-(1,A-thi azi nan- 4-yl ) phenyl ] - 2- oxo- 1, 3-oxazolid
in-5 BHC 05 1 121- Forel g countrieg -41- yl}nmethyl)-2-thioplrenecarboxam de F
O SNb NBr S ] an%d anal ogously from

5- br onot hi ophen%- 2-ca hQ aci \)\
Br
N

HN X

o

is obtained analogously from 5-bromothiophene-2-carboxylic acid.

M.p.: 200°C.

5 Example §

N-({(55)-3-]3-Fluoro-4-(1,4-thiazinan-4-yl) phenyl]-2-oxo0-1,3-oxazolidin-5-yl} methyl)-5-

methyl-2-thiophenecarboxamide

is obtained analogously from 5-methylthiophene-2-carboxylic acid.

10  M.p.:167°C.



p.: 200C. 5 Exanple 5

M
N-({(5S) - OF( ordi vhttidsi azi nan- 4-yl ) phenyl | - 2- oxo- 1, 3- oxazol i di n-5-yl }
met hyl ) -5- net hyl -2-thiop heneca rboxamde FO S~~NCH3 5 HNO is

obt ai ned anal ogously from 5-net hyl t hi ophgne-2-carboxylic acid. 10 Mp.:167C.
BHC 05 1 121-Foreign countries -42- Exanple 6
5-Chloro-N-{[(5S)-3-(6-net hylthieno[2, 3-b] pyridin-2-yl)-2-o0xo0-1, 3-oxazol i di n-
5-yl | met hyExample 6 hi ophenecarhoxamide O NS NONH S CI 5 is obtained

anal ogously from

5S) - 5- j t - 3= (6-net hyl t hj 2,.3- idin-2-yl)-1, 3-

Oxarol 1 ci ri-CRBREN KOS G Rso Lo P n Ao -hooy- - npeidbis el metbylio) ¢ 7
5- Chl or 0- Nhidph&R}arbokaini@et hyl - 2- oxo- 2, 3- di hydro- 1, 3- benzot hi azol - 6-yl ) - 2- oxo-
1,3 10 oxazolidin-5-yl]nmethyl]-2-thi ophenecarboxam de

SN

—

Cl

5 is obtained analogously from (5S)-5-(aminomethyl)-3-(6-methylthieno[2,3-b]pyridin-2-y1)-1,3-
oxazolidin-2-one (for preparation see EP 0 785 200).

M.p.: 247°C.

Example 7

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

penay

SN

—

Cl

is obtained analogously from 6-[(5S)-5-(aminomethyl)-2-ox0-1,3-oxazolidin-3-yl]-3-methyl-1,3-
benzothiazol-2(3H)-one (for preparation see EP 0 738 726).

M.p.: 217°C.



O N~-OYWN p'~~-So NH S C is obtained anal ogously from

6- [ (5S) - 5- BHEI0Ad i figte)gnzownnes| | 3- oxazol i di n-3-yl]-3-nethyl -1, 3-

benzot hi azol -2(3H)-one (for preparation see EP 0 738 726). Mp.: 217C. BHC 05
1 121-Foreign countries -43- Exanple 8 _,;_

5- Chl or 0o- N-[ ((5S) - 3- (3-f | uor 0- 4- [ 4- (4- pyridi nyl ) pi per azi no] phenyl } - 2- oxo- 1, 3-
oxazolidin-5- yl)nmethyl] -2-thiophe ne c a rboxamde Na NF NINANSC O
5 i s obt ai Fedn@gadl ogously from

(5S)-5-(am nonet hyl ) -3-{3-fluoro-4-[4-(4-pyridinyl)piperazino] -

3 W, crma6osl ST 5y RiER B AR Al R s SIS 0 3

5- Chl or o- Nyljriéth{d)-2 3hijophérlecniboxainidé - rret hyl pi per azi no) phenyl ] - 2- oxo- 1|, 3-oxazol i
di n-5- yl } et hyl)-2-thi ophenecar boxam de N

@
win
r@

5 is obtained analogously from (55)-5-(aminomethyl)-3-{3-fluoro-4-[4-(4-pyridinyl)piperazino]-
phenyl}-1,3-oxazolidin-2-one (preparation analogous to J. A. Tucker et al., J. Med. Chem. 1998,
41,3727).

MS (ESI) 516 (M+H), Cl sample.

Example 9

10 5-Chloro-N-({(55)-3-[3-fluore-4-(4-methylpiperazino)phenyl]-2-o0xo-1,3-0xazolidin-5-
yl}methyl)-2-thiophenecarboxamide

\O -

N

j
N 0

g

o

is obtained analogously from (55)-5-(aminomethyl)-3-[3-fluoro-4-(4-methylpiperazino)phenyl]-

1,3-oxazolidin-2-one.



I-CH NS A Ois obtained anal ogously from

(59) - 5- (arBiHefed A¥l-Forgish gountnigsr o- 4- ( 4- et hyl pi pcr azi no) phenyl ] -

1, 3-oxazol i di n-2-onc. BHC 05 1 121-Foreign countries -44- Exanple 10
5-Chloro-N-({(5S)-3-[3-fluoro-4-(4-tert-Qutoxycarbonyl pi perazi n-1-yl)phenyl] -
2-0x0-1, 3- oxazolid in-5-yl}nethyl)-2-thiophenecarboxamde >ONF N INHN
g d O 5 is obtained anal ogously from

(5S) - 5- (arixaomdt Wyl ) - 3-[ 3-f | uoro- 4- (4-tort-but oxycar bonyl pi perazi n-

1-yl ) phenyl]-1, 3-oxazolidin-2-one (for preparation see already ci ted WO

?‘;’/ ,[23384) 'S-%Bf(i-NJ(?(%gj-S-% g‘ll?(')r%& (4t t%nl't%equxlygrbXnylgi(l:)glta%m- -yl)l:)l'l}enyl]g oxo-l 3- Exanpl e

5- Chl or o- Nxbfdiidf)-5-3¥ m3thyl)uothiopheqebfbRkadide- 1- yl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n-
5-yl } et hyl ) - 2- t hi ophenecarboxam de HN\~ F LN H N 3 d

Ao
Vo

Ry

O

5  is obtained analogously from (55)-5-(aminomethyl)-3-[3-fluoro-4-(4-tert-butoxycarbonylpiperazin-
1-yl)phenyl]-1,3-oxazolidin-2-one {(for preparation see already cited WO 93/23384).

M.p.: 184°C;
R¢{SiO,, toluene/ethyl acetate 1:1) = 0.42.

Example 11

10 5-Chloro-N-({(55)-3-[3-fluoro-4-(piperazin-1-yl)phenyl]-2-o0x0-1,3-o0xazolidin-5-yl} methyl)-2-

thiophenecarboxamide

HO F

s~ cl

is obtained by reaction of Example 12 with trifluoroacetic acid in methylene chloride.
ICsq value = 140 nM;

15 'H-NMR [de-DMSO]: 3.01-3.25 (m, 8H), 3.5-3.65 (m, 2H), 3.7-3.9 (m, 1H), 4.05-4.2 (m, 1H),



O is obtained by reaction of Exanple 12 with trifluoroacetic acid in

nmet hyl ene RifiC 0f il d2l-ForkighOGounsicse = 140 nM 15 'H NWVR [d6-DVSQ: 3.01-3.25 (m
8H), 3.5-3.65 (m 2H), 3.7-3.9 (m 1 H, 4.05-4.2 (m 113), BHC 05 1
121-Foreign countries -45- 4.75-4.9 (m 4%H), 7.05-7.25 (m 3H), 7.5 (dd, 1H)),
7.7 (d, 111), 8.4 (broad s, 1H), 9.0 (t,1I11). Exanple 12
5-Chloro-N-[((5S)-3-(2,4"-bipyridinyl-5-yl)-2-0x0-1, 3-oxazol i di n-5-yl) net hyl ]
- 2- t hi opheretaubhaxpn.oe7.b6 dh,NH), 15 (dd, NDS7.Cld, 10),i8 ©Rdaak e, anal agously from
(5S) - 5-am nonet hyl - 3- (2, 4' - bi pyridi nyl -5-yl)-2-o0xo-1, 3-oxazol i din- 2-one (for
preparatiaqn se P 0O 789 026). Rf (Si02, ethyl acetate/ethanol 1:2) = 0.6;

M5 (ESI) Mﬁ) C sanple. 10 Exanple 13

5-Chl oro-N-{[ (5S) - 2- ox0- 3- (4- pi peri di nophenyl ) -1, 3-oxazol i di n-5-yl ] net hyl } - 2-
t hi ophenecRChRKRNL[ABSIB-(2,O-KiDy ik 1HN15-2 oxél,3Qxazolidin-5-yl)methyl] -2-

thiophenecarboxamide

%\
N Y o
Nao | N/(o
%HV@\
S Cl
0

is obtained analogously from (5S)-5-aminomethyl-3-(2,4"-bipyridinyl-5-yl)-2-oxo0-1,3-0xazolidin-
2-one (for preparation see EP 0 789 026).

R¢ (810, ethyl acetate/ethanol 1:2) = 0.6;
MS (EST) 515 (M+H), Cl sample.

10  Example 13

5-Chloro-N-{[(5S)-2-0x0-3-(4-piperidinophenyl)-1,3-oxazolidin-5-yljmethyl}-2-

thiophenecarboxamide

HN [\

S

Cl

O

is obtained from 5-(hydroxymethyl)-3-(4-piperidinophenyl)-1,3-oxazolidin-2-one {for preparation
15 see DE 2708236) by mesylation, reaction with potassium phthalimide, hydrazinolysis and reaction

with 5-chlorothiophene-2-carboxylic acid.



i s obtained from .

5- (hydr oxyBECI0Y )12 BF6didnicpeiudigli nophenyl ) - 1, 3- oxazol i di n-2-one (for
preparation 15 see DE 2708236) by nesylation, reaction with potassium

pht hal i m de, hydrazi nolysis and reaction w th 5-chl orothi ophene-2-carboxylic
acid. BHC 05 1 121-Foreign countries -4’64-6'Rf(Si 2, ethyl acetate/toluene 1:1)
= 0.31; mp.205C. Exanple 17

5- Chl or 0- R (($ich Rty 2 ¥@/Bletls (:2y-0491;! - pyrrolidinyl)phenyl]-1,3-oxazolidin-5-y
| }methyl )-2 5 thi ophenecarboxamde qNNO~N1T \ OCI S O Starting from

1- (4-am nophenyl) pyrrolidin-2-one (for preparation see Reppe ct al., Justus

Li chbigs AR®:2 m ; 596; 1955; 209), in analogy to the known synthesis
schenme (see S.J. Brickner et al., J. Med. Chem 1996, 39, 673), by reaction
W th benzymd;@i-ponyl chl oride, subsequent reaction 10 with R-glycidyl
butyrate, mesyTation, reaction wth potassium phthalimde, hydrazinolysis in
nmet hanol and reaction with 5-chl orot hi ophene-2-carboxylic acid,

5- chl or 0- N-Chlos&N-(1(58)&-080-B44-(2-0x0-1-pyrrolidinyl) phenyl]-1,3-0xazolidin-5-yl}methyl)-2-

oxo- | -pyrral i di Ml ] -1, 3- oxazol i di n-5-yl } et hyl ) - 2-t hi ophenecar boxam de
Us findl y‘(ﬁ“&’g ?'{gér'\')é’gl&%é
5-chloro-N-({(5S)-2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1, 3-oxazol i di n-5-
yl }met hyl ) - 2-tl ri ophenecar boxanrile obtained in this way has a val ue of |C50=
4 nM (test nethod 15 for the |1 C50\\val ue according to previously described
Exanmple A-1. a. ent be factor \nhibition"). Mp.: 229C
RE val ue (Si 2, & i ag}ing material: = 0.0);
M5 (ESI): 442.0 ] a . 4RQ. 0 g MtH, Cl sanple), 302.3
(12%, 20 215(529¢ 145 (100% ; 'H NMR (d5- O V300 MHz): 2.05 (m2H), 2.45
(m211), 3.6 (t,2HQ 3.77-3.85 (m 3H),

Starting from 1-(4-aminophenyl)pyrrolidin-2-one (for preparation see Reppe et al.,, Justus Liebigs
Ann, Chem.; 596; 1955; 209), in analogy to the known synthesis scheme (see S.J. Brickner et al., J.
Med. Chem. 1996, 39, 673), by reaction with benzyloxycarbonyl chloride, subsequent reaction
10  with R-glycidyl butyrate, mesylation, reaction with potassium phthalimide, hydrazinolysis in
methanol and reaction with 5-chlorothiophene-2-carboxylic acid, 5-chloro-N-({(58)-2-0x0-3-[4-(2-
oxo-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-5-yl}methyl)-2-thiophenecarboxamide is finally
obtained. | 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 way has a value of ICs,= 4 nM (test method
15 for the ICsq value according to previously described Example A-1. a.1) “Measurement of the factor

Xa inhibition™).
M.p.: 229°C;
R value (Si0,, toluene/ethyl acetate 1:1) = 0.05 (starting material: = 0.0);

MS (ESI): 442.0 (21%, M+Na, Cl sample), 420.0 (72%, M+H, Cl sample), 302.3 (12%),
20 215(52%), 145 (100%);

'H.NMR (de-DMSO, 300 MHz): 2.05 (m2H), 2.45 (m2H), 3.6 (t2H), 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 (d,1H), 8.96 (1, 1H).

The individual stages of the previously described synthesis of Example 17 with the respective

precursors are as follows:

25 4 g (22.7 mmol) of 1-(4-aminophenyl)pyrrolidin-2-one and 3.6 ml (28.4 mmol) of N,N-



4. 15(t IH) 4.75-4.85 (mlH) 7.2 (d,1H), 7.5 (d,2H), 7.65 (d,211), 7.69

(d, 1H), 8.RCQ$§ ]121-Foreifheoummdksvi dual stages of the previously descri bed

synthesis of Exanple 17 with the respective precursors are as follows: 25 4
g (22.7 mml) of 1-(4-am nophenyl)pyrrol4| din-2-one and 3.6 m (28.4 nmol) of

N N BHC 05 1 121-Foreign countries -47- Jl met hylaniline are slowy treated at

-20Cwith 4.27 g (25.03 mol ) of henzyl chloroformate in 107 m of

t et rahydr qulﬂétﬁﬂamﬁnﬁlﬂearéﬁsboww Redted] Ht20°Cdthf4027 SR5M03nhels ofibenz @BloasTeiniatecin whol e

is subse allo to cone.to roomtenperature. JL ethyl acetate is
added andqlt%ﬁ Lgfg ]&yvge%ﬁrége%iles‘%'érﬁéﬂ SWr‘fth'g ¥ T‘Wesfétgq ét %ﬁ(")ﬁl ofution.
The separ ajuBsq@hfRRi1EwdiNBSBmie So dEdne Ebripsiatie. D.NEUNM addisle ﬁshﬁlds&hﬁﬂsmé otg@nic
evaporated in vacyo. The residue is triturated with diethyl ether and

filtered ofese tHashedetithdly | of sptugatqddaCg sopptign. {f] H%maateéforgﬁewzpypse is dried using

4- (2- ox0- I prpyh,” Qi i @Mb&n@@é\)ﬁboraﬁ@rubml) eTlﬁ:rt%m@lR)t @'tﬂﬁdaté&lswitﬁ Qi%%hypahé}eand
crystals having a nelting point of nmol ) i soanyl

al cohol i rfilzo@ off with ﬁ@ttlpah?armw?a% mﬁmalesvryhp@g»nnzal é- (ﬂwé@ctlendrroldhwwwl-at
-10C wi th aﬁ%%n{yare Jb{ﬁlg:%ég’téﬂt 8515 Mélﬁ@oﬁﬂ'owﬁé& 8“"' ) in hexane, a

further 8 g nec ary up to the change of the
added i ndi cator N benzyli dcnebenzyl am ne. The m xture is stirred for 10

m nut es atl.4719C|6.¢foolned) ¢foisedan§C aknliblan 2@@Intltdfdcltrabr[ydmfﬂangur(d%alfgdn arrctkepted f
benzyl 4-(2-0x0-1 - pys a add
Subsequent PP ftr gé/tdr;ethcg? 'P%i ))1{1) Q?é/{s ut'toﬁgp i ﬁ‘gﬁlél a?uLdpn\Mﬁ’yan APHSF 84

of n-Buli rﬁb|0ﬂtﬂ1@rBlﬁﬁesoll&ﬂ>deﬁemgT hewnax)t whetd SheStchangedoff are Adiedi indicssr a- - 78C

and 2.62 18. 17 ol cid 5 but rate arc added and t xture
is sti rregD é@’iﬁd?flep‘?ﬂzylé ing; ?ﬁi g‘é’y e 13’#@@?1 f‘?‘hﬁ) fos afsm ‘Eﬂﬂgﬁ t?g7 car?ﬂgnt"o room
t enper at ur@La¥R 6. YR 15, 2GR T oFRRh ) 432-8x AR I fdhyl)PRnbPRABAnat@ RAdddAR 1oWHE
conponent i s evaporated in vacuo. The agueous residue is extracted with ethyl

acet at e, atysaaHetlyr ¥paigithe persbanes of Fﬁeé'é{il?i'éqf 13y PO Mth%méﬂ?%’bgklla*tséﬁ“li’fhar@ acua.

The resi dugigid Tht rrﬁ&édf@k%%ﬂéﬁ tng RPRuirHtes Qf -fhe@tRy 12 @t Q?fs @”Hlm%?%f%
deposited are filtered off wth suction in 20 vacuo:. 3.

of (5R)% 5-luyaie myd@dwd)hesmfimre(listtmdaganpwﬁ@)mnmtqwt )7|§?Fény|] 1, 3-
oxazolidin-2-one are obtained with a nelting point of 148C and an Rfval ue

(Sl @2, tolHpnalet iQXhOWéaqigtcgﬁl(?tojl‘ng)l te?npgragﬁ"e S\%‘[ﬁéﬁtf 99 i8S Y addedto He-batch

and the THF component is evaporated in vacuo. The aqueous residue is extracted with ethyl

of t heor y)

acetate, and the organic phase is dried using MgSO; and evaporated in vacuo. The residue is
triturated with 500 ml of diethyl ether and the crystals deposited are filtered off with suction in

20 vacuo.

3.76 g (90 % of theory) of (5R)-5-(hydroxymethyl)-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-
oxazolidin-2-one are obtained with a melting point of 148°C and an R¢ value (SiO,, toluene/ethyl

acetate 1:1) = 0.04 (starting material = 0.3).

3.6 g (13.03 mmol) of (5R)-5-(hydroxymethyl)-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-
25 2-one and 2.9 g (28.67 mmol) of tricthylamine are introduced with stirring into 160 ml of
dichloromethane at 0°C. 1.79 g (15.64 mmol) of methanesulfonyl chloride are added with stirring

and the mixture is stirred for 1.5 hours at 0°C and for 3 h at room temperature.

The reaction mixture is washed with water and the aqueous phase is extracted again with
methylene chloride. The combined organic extracts are dried using MgSO, and evaporated.
30 Subsequently, the residue (1.67 g) is dissolved in 70 ml of acetonitrile, treated with 2.62 g (14.16
mmol) of potassium phthalimide and stirred for 45 minutes at 180°C in a closed vessel in a

microwave oven.



3.6 g (13.03 mmol ) of

(5R) - 5- ( hyeRy kde hfjprpiza.couiics. oxo- | - pyrrol i di nyl) phenyl ] -1, 3-oxazol i din- 25
2-one and 2.9 g (28.67 mml) of triethylamne are introduced with stirring
into 160 nl of dichloroncthane at 0C. 14g79 g (15.64 mmol) of methancsul fonyl
chloride are added with stirring and the m xture is stirred for 1.5 hours at
OC and for 3 h at roomtenperature. The reaction mxture is washed with water
and the aqlieduth pﬁﬁk@ed off éxmripolwl ragdicnthwifiittite wevdpptagaden visuorand ghe rddidye

conbi ned o i.ciextrac ri.ed [

Subsequent(irl%aq e I’é‘éel% B%le??%%]fndeﬁea%§ tgs v%ogg ﬂgﬁﬁfﬂ[ﬁgﬁ%g%e %a:r?f?%'rrrlhlee,
treated wmhxtue &Zb@lea]fdr E&Owﬂgobc)ole(df irpai¢da ssth batupinddhsidium deahnhtes soluticadantior 45

m nutes at 180C i.n se e ov BHC .05 1 For ei en
Count £ ee. Sdatdib st wilt R i 2d L end TS SHPRer Buut e eRE P ¢  ar o
i s evapor adredt i(FS)VAGHmondH)NE-Reso-Uperrolidny®)pldnyl] S, Hb:asaldwelond et fragol and
treated with Q.47 g (9.37 mml) of hydrazine hydrate. The mxture is boiled
for 2 hour'ésmg%%ﬁ%&n FYABEEE MR- s at ur at ed sodi um bi car bonat e sol ution and
extracted six times with a total of 2 1 of nethylene chloride. The conbi ned

organi c exTI{eaCﬁrﬁl Oﬂcta%eheS -Sh1670 LNLE (£D-2-0x0- 3d[4 -(2-ox0-1 pyrrolldmyl) henyl]-1, 3 oxazohdm—S-
S) - 5{am nonet h 4-(2-oxo-1-pyrroli g oxazol i di n-2-one are

dried usiyyn ﬂamewarb@*aav@d 15| peRAERAURY. dlSFFﬁ)lezmr&%Jea g &k kyymmol) of the (SS) >-
5-chl oro- '\{-aﬁa{r{oﬁéhly%qmz %xc[ ‘f‘pgzgol%ﬂl)bﬁe%ﬂr ral dx%mlnlm%nylp} R;m@ 040! i di n-5-

yl } et hyl ) - 2-t hi ophenecar boxam de, "i’s prepared by di ssol vi %51 16
mol ) &F tdidor¢thigphee-2-carboxylic acid (0.19 g; 1.16 mmol) and 1-hydroxy-1H- benzotr1azole rate

(am nornet WL i }

pr epar ed a()trﬁoveﬁ @i}&zcl(fﬁior ot Ni %g%eﬂﬁlg carE %lcsjtargfngﬁa%%ég dnne%hyi%nrlﬁml )
a][ld DI%/F hyg rmgyyl] Nkﬁelmﬂnbmrm]zlo I(ED@ydureazcEIed @ird[]ﬂ)g (004 238 2@2 hmbl] 2mqoivalemts) of. 6 m
o] . 0. : o

ot opy! - N SieRglP T BT e R Rl TR Temeprijureo T s i o
equi val ent &krridht atttodis eipRRYret hyl am ne (DI EA) are added dropw se at room
tenperature. The mixture is stirred overnight at roomtenperature. 15 The
batch is evaporated to dryness in vacuo, and tlﬂge %r;psldue is dissolved in 3 n

of DVBH andfe Wd?rﬁ‘(@@‘i%?ﬂﬁ%&fyé‘?ﬁsa{% VRgEONBE I, B isseixebim 1 1 PeP¥RCA0. 5 0

TFA gradi egirematél@aphdd e3Pt RPLPICONRANRERL ARofMARNALBS % ANt BRdBRPITRS i at e
fractions and the precipitated conpound is filtered off with suction. 0.19 g

(39 % of t¥eiepirjle gpmpayenttinevgperated frRBIRIEPPYPHYE ARsiiys and the precipitated compound
is filtered off with suction. 0.19 g (39 % of theory) of the target compound is obtained.

The following were prepared in an analogous manner:

20  Example 18

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

thiophenecarboxamide

Analogously to Example 17, starting from 4-pyrrolidin-1-yl-aniline (Reppe et al., Justus Liebigs
Ann. Chem.; 596; 1955; 151) the compound 5-chloro-N-({(55)-2-0x0-3-[4-(1-pyrrolidinyl)phenyl]-
25 1,3-oxazolidin-5-yl}methyl)-2-thiophenecarboxamide is obtained.

IC5():4O nM,
m.p.; 216°C;
Rt value (SiO., toluene/ethyl acetate 1:1) = 0.31 [starting material: = 0.0].

Example 19



The follow ng were prepared in an anal ogous manner: 20 Exanple 18

5- Chl or o- NBHC 05 5)12 DForeignodmrigs1- pyrr ol i di nyl ) phenyl ] -1, 3- oxazol i di n-5-yl }neth
yl)-2- thiophenecarboxam de Anal ogously to Exanple 17, starting from
4-pyrrolidin-1-yl-aniline (Rcppe et al.,,oJustus Lichigs Ann. Chem; 596;

1955; 151) the compound 5-chloro-N({(5S)-2-0x0-3-[4-(1-pyrrolidinyl)phenyl]-
25 1, 3-oxazolidi n-5-yl }nmet hyl ) - 2-t hi ophenecar boxam de i s obtai ned. | C50 40
nNM  m p. :5-Chb6)-NRY{(58)-2ex¢-3i [ BRdiethplaudng plednlgl}i1,.a0ataidin-5:yl)methyd)-B1 [ starti ng
mat eri al : i 0 % Exan‘i]al e 19 BHC 05 1 121-Foreign countries -49-

5- Chl or o- NPPREREFAPORNAAS | 4 di et hyl ami no) phenyl ] - 1, 3- oxazol i di n-5-yl } net hyl
)-2- thiophenecarboxam de Anal ogously, starting from

N, N- di et hyAmpieoydly, kiadtng fomh NeN{didthyZph8dyl-135HamihO® 58% 2 &1hesEa9pHutd compound

S 8 o SRR e RS ERen L retis S de1 e vatue
(Si 02, ioltﬁ@pwnegam@ka@ﬁgtsadb@hﬂeal) = 0.25 [starting material: = 0.0]. Exanple
36 10

5-Chl oro-N-({(5S).- 3-[ 2- et hyl - 4- (4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3-oxazolidin-5
-yl } et hyl =314 Hlophenecar boxani de starting from

2-nmet hyl -4- (4-norpholinyl)aniline (J.E LuValle et al. J. Am Chern. Soc. 1948,
70, 2223)ppMes(dESl ) mz (% = 436 ([M+H *, 100), C sanple; 15 HPLC
(method 1): rt (% = 3.77 (98). ICsu: 1.26 pM

R¢value (Si0O;, toluene/ethyl acetate 1:1) = (.25 [starting material: = 0.0].

Example 36

10 5-Chloro-N-({(55)-3-[2-methyl-4-(4-morpholinyl) phenyl]-2-o0x0-1,3-0xazolidin-5-yl}methyl)-

2-thiophenecarboxamide

starting from 2-methyl-4-(4-morpholinyl)aniline (J.E.LuValle et al. J.Am.Chem.Soc. 1948, 70,
2223):

MS (ESI): m/z (%) = 436 ([M+H]", 100), Cl sample;
15  HPLC (method 1): rt (%) = 3.77 (98).
1Cs0: 1.26 IJM

Example 37

5-Chloro-N-{[(55)-3-(3-chloro-4-morpholinophenyl)-2-0x0-1,3-0xazolidin-5-yl|methyl}-2-

thiophenecarboxamide
20  starting from 3-chloro-4-(4-morpholinyl)aniline (H.R.Snyder et al. J. Pharm.Sci. 1977, 66, 1204):
MS (ESI): m/z (%) = 456 ([M+H]", 100), Cl, sample;
HPLC (method 2): rt (%) = 4.31 (100).
ICsp: 33 nM

Example 38

25  5-Chloro-N-({(55)-3-|4-(4-morpholinylsulfonyl) phenyl]-2-oxo-1,3-oxazolidin-5-yl} methyl)-2-



Exanpl e 37 5-Chl oro- N-{

[ (5S) - 3- ( 3BG0- d2 hFpmigplolritmesphenyl ) - 2- oxo- 1, 3- oxazol i di n-5-yl] net hyl }-2-

t hi ophenecar boxam de 20 starting from 3-chl oro-4-(4-norpholinyl)aniline

(H. R Snyder et al. JPharm Sci. 1977, 66_,5 1204): Ms (ESI): ink (%9 = 456
([M+H ©, 100), Cl2 sanple; HPLC (nethod 2): it (% = 4.31 (100). 1C50: 33 nM
Exanpl e 38 25

5- Chl or o- Nh{dph&tekadok«midé- nor phol i nyl sul f onyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n- 5-
yl }nmethyl)-2 BHC 05 1 121-Foreign countries -50- thiophenecarboxam de

starting from 4- (4-nprphol j.nyl sul fonyl)anj | ine (Adans et al..J. em Soc.
1939, 61, %{I‘i%f.“gm ﬂ/@(‘%@q‘j’!‘n}ﬁ%@%ﬁ%ﬂ“@%@é&‘w mﬁl?fg’?-ﬁ%%a b‘%gﬁ?@ HPLC
(method 3): rt (%9 = 4.07 (100). 5 1C50: 2 ItM Exanple 39

5- Chl or o- NME{ESIR)m/3 (%Y= @ 46 @ie i 'dil o0y) Glubdipley | ) phenyl | - 2- oxo- 1, 3- oxazol i di n-5-v
| } met hyl ) - 2- t hi ophenecar boxam de starting from

4-(1-azetig] sul fonyl)aniline: 10 MS (DCl, NH3): mz (% = 473 ([ MENH4] ',
100), ClL ﬁ%@‘@‘t’hﬂ%ﬂ@%/ﬂ)& ﬁ-B@&é‘?).- rt (% = 4.10 (100). |C50: 0.84 pM
Exanple 40 5-Chloro-N [((SS)-3- {4-[(dinethylamno)s

ul fonylq phiegy kM- oxo- 1, 3- oxazol i di n-5-yl ) nmethyl]- 15 2-thi ophenecar boxam de
starting from 4-am no- NN di net hyl benzenesul f onam de (I.K. Khanna et al.

. . 0 = 1
gg/engl.gwemmla%ﬂésgzto, 1619): MS (ESI): mz (% = 444 ([MH', 100), d

5-Chloro-N-({(55)-3-|4-(1-azetidinylsulfonyl) phenyl]-2-o0xo0-1,3-0xazolidin-5-yl}methyl)-2-

thiophenecarboxamide
starting from 4-(1-azetidinylsulfonyl)aniline:
10 MS (DCI, NH;): m/z (%) = 473 ([M+NH,]*, 100), Cl sample;
HPLC (method 3): rt (%) = 4.10 (100).
ICsp: 0.84 pM

Example 40

5-Chloro-N-{((55)-3-{4-|(dimethylamino)sulfonyl] phenyl}-2-o0x0-1,3-0xazolidin-5-yl)methyl]-

15  2-thiophenecarboxamide

starting from 4-amino-N,N-dimethylbenzenesulfonamide (I.K.Khanna et al. J. Med.Chem. 1997, 40,
1619):

MS (ESI): m/z (%) = 444 ([M+H]", 100), Cl sample;
HPLC (method 3): rt (%) = 4.22 (100).

20 ICsoZ 90 nM



HPLC (et hod 3%: it (%9 = 4.22 (100). 20 1C50: 90 nM BHC 05 1 121-Foreign
count ri es BEGOS &dAEFepigasenyiesf or the acyl ation of

5- (am nonet hyl ) - 3-[ 4- (2-oxo0-1-pyrrolidinyl)phenyl]-1,3- oxazolidin-2-one with
carbonyl chlorides. O NNH2 + YR OQ0&_ N/ \ N\ NR O An about 0.1

nmol ar sol ution of 5-(am nonethyl)-3-[4-(2-o0xo-|-pyrrolidinyl)phenyl]-1,3- 5
oxazol i din-2-one (from Exanple 45) (1.0 eq.) and absolute pyridine (about 6
eq) in absGénsrd methethfoythnmiyladion of §-(ardievke thybPai4s@-onord epyrenligimyl)phenyjdrd-
tenmperature t o the a [ a [ chloride (2.5 eq.). The mixture is
stirred foorxa%(?lghi'iﬁngggﬁQ?%’Shﬁt@ﬁr)ﬁ%re%itur e, before about 5.5 eq of

PS-trisam ne (Argonaut Technol ogi es) are added. The suspension is gently
stirred for 2 h, filtered Qafter diluting with dichloronethane/ DMF (3:1) (the

resin i s washed with dichl olget hane/ DVF) 10 and the filtrate is
concentr at ed. T\EE:E bt&ai nednj s optiomal Ly purified by preparative RP-
HPLC. The fol |l ow n) Wwes~ prepared i n an anal ogfjus manner: Exanple 41
N ((2- Oxo- 3-[ 4- (2=98x0-1| -pyrrolidinyl)phenyl]-@, 3-oxazolidin-5-yl}methyl)-2-th
i ophene- 15 car boxathi de LC- MB (method 6): mz (%9 = 386 (M-H, 100); LC Ms:
rt (%9 = 3.04 (100). 1C50: 1.3 pMBﬁIE: 05 1 121-Foreign countries -52-

0

Pkt

An about 0.1 molar solution of 5-(aminomethyl)-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-

5 oxazolidin-2-one (from Example 45) (1.0 eq.) and absolute pyridine (about 6 eq) in absolute
dichloromethane is added dropwise under argon at room temperature to the appropriate acid
chloride (2.5 eq.). The mixture is stirred for about 4 h at room temperature, before about 5.5 eq of
PS-trisamine (Argonaut Technologies) are added. The suspension is gently stirred for 2 h, filtered
after diluting with dichloromethane/DMF (3:1) (the resin is washed with dichloromethane/DMF)

10 and the filtrate is concentrated. The product obtained is optionally purified by preparative RP-
HPLC.

The following was prepared in an analogous manner:

Example 41

N-({2-Ox0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-5-yl} methyl)-2-thiophene-

15 carboxamide
LC-MS {(method 6): m/z (%) = 386 (M+H, 1060);
LC-MS: rt (%) = 3.04 (100).

ICsoI 1.3 H.M



General nethod for the preparation of acyl derivatives starting from

5- (am nongbig P 1 32 [-HereigR canatrids- pyrrol i di nyl ) phenyl ] -1, 3- oxazol i di n-2-one and
carboxylic acids | _ O ~/NH2 + HOOLR 0 0 N O NR OY The appropriate
carboxylic acid (about 2 eq) and a m xt ure of absol ute dichl oromet hane/ DM 5
(about 9:1) are added to 2.9 eq. of resi 4 bound car bodi i mi de (PS

carbodii m de, Argonaut Technol ogies). After gentle shaking at room

t enper at ur@ereedl nadiBod fol ThépiepaFatioa BT BEMAEFtives3sthding from 5-(aminomethyl)-3-[4-
(2-oxo-1-pyrrolidinyl)phenyl 1-1 3- oxazol i di n- 2- one (l,fro,m Exampl e 45) (1.0
eq.) is add@go-dryrialidinyliphény ]'el’:f"s"‘agﬂé{k’é'ﬁ'%‘ﬁéf“ﬁl“ﬂ]l??’,‘y Waridie being filtered off
fromthe resin (washed with dichloronethane), and the filtrate is
concentrated. The product Qbtained is optionally purified by 10 preparative

RP-HPLC. The fol | ow ng vveréLQj'epar ed in an anal ogous manner: Exanple 42
5-Met hyl -N-({2-0 -W@){r tol i) nyk) phenyl ] -1, 3- oxazol i di n-5-yl } net
hyl)-2- thi opheﬁiu pxam de 1 VS M (% =460 (MrH, 100); LG M
(method 6): rt (4= 3.23 (100). 1C50: 0.@6. M BHC 05 1 121-Foreign countries
- 53 - Exanpl e 43 50Brono- N- ((2-0xo0-3-[4-(2-oxo-|

-pyrrolidinyl)phenyl]-1, 3-oxazolidin-5-yl }ret hyl)-2- thi ophenecarboxam de
LCMS : mz (%9 = 466 (MFl, 100); )\\LC—I\/B (method 5): rt (% = 3.48 (78).

oy

The appropriate carboxylic acid (about 2 eq) and a mixture of absolute dichloromethane/DMF
5 (about 9:1) are added to 2.9 eq. of resin-bound carbodiimide (PS carbodiimide, Argonaut
Technologies). After gentle shaking at room temperature for about 15 min, 5-(aminomethyl)-3-[4-
(2-oxo0-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-2-one (from Example 45) (1.0 eq.) is added and the
mixture is shaken overnight, before being filtered off from the resin (washed with
dichloromethane), and the filtrate is concentrated. The product obtained is optionally purified by

10 preparative RP-HPLC.

The following were prepared in an analogous manner:

Example 42

5-Methyl-V-({2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-5-yl}methyl)-2-

thiophenecarboxamide
15 LC-MS: m/z (%) = 400 (M+H, 100);
LC-MS (method 6): rt (%) = 3.23 (100).

ICsoZ 0.16 !JM



| C50: 0.014 pM Exarrple 44 5-Chl oro-N-(((5S)-2-0x0- 3-14-( 3-0x0-4-nor phol i nyl)
phenyl ] - 1 BB€ 03a20]-Felelin2outtdig¥et hyl ) - 2- t hi ophenecarboxamde + ON ~ ~ NH2 N
\' 00 10g-0-* 0 OO 000 O5CA L\VNOOA ONMNM~ ~\(\ N2 O0C O
O/-\N( 2\N~-~-OH\\ N\-J~ NO O BHC 05 1 121-Foreign countries -54- a)

2- ((2R) 2- Hydr oxy- 3-{[ 4- ( 3- oxo0- 4- rmrphoﬁ nyl ) phcnyl ] am no} propyl ) - 1H-i soi ndol
e- 1, 3(2H)-di one:

Example 43

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

thiophenecarboxamide

LC-MS : m/z (%) = 466 (M+H, 100);
5  LC-MS (method 5): rt (%) = 3.48 (78).

1Cs0: 0.014 pM

Example 44

5-Chloro-N-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-yl} methyl)-2-

thiophenecarboxamide

Q ° ¢ d N NH
Q\/zéj} \_\<O—©‘
QO T —

b
QO

Q
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S _-Cl
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A suspensi on of 2- [(28) 2- oxi ranyl met hyl ] - 1Hi soi ndol e- 1, 3(2B) - di one (A

Gut cait etBEE05 1Tal-Fahgdcamtssym 1996, 7, 1641) (5.68 g, 27.9 mmol) and

4- (4- am nophenyl ) - 3-norpholinone 5 (5.37 g, 27.9 mmol) in ethanol -wat er
(9:1, 140 nl) is refluxed for 14 h (the precipitate goes into solution, after
sone time fresh formation of a precipitdate). The precipitate (desired
product) is filtered off, washed three tinmes with diethyl ether and dri ed.
The conbi naad not ILe(rZRb-izqmreryaB {4-(3oneemidrah@bhyl) phangt]tdireiyskopelf-1 Arisastibld-i on of
a second EI H 2-[(2S)-2-oxiranyl nethyl]-1H isoindol e-1, 3(2H)-di one
(2.84 g, suspended in ethanol-water (9:1, 70 m) and refluxed 10
for 13 h (the preC| pltate goes into solution, after some time fresh formation
of a precipi mp@)mnThﬁ 2[12@@2 mliaaﬁzleleﬂagl@smleﬁndandma(aﬂ) diosie f {A.t eurdit 0ff 4l Washed
three tines with , 92 % of

Lheory | N eptaidron g 1996, 4640 (bR 1aain nERSD ersbb (L pibpphens g iormhepingne

(met hodk 3) 5.30 g, Q% mm I%Llatl‘fa;x&qw)aterj@ lh)40 ml) 1s reﬂuxed for 14 h (the re01p1tate goes into
2- ({(59)- 2 Ox0- 3- - 0X0- 4- nor phol |n%b henyl ] 3- oxazolp di n-5-yl)nethyl) -
ALEF

1H i soi nd@luon, :éte( me time rfeesh forpqatiqnae igitaten a“aq oregipitate ddesiged pgductinipl )
and di met hyl am PRV ﬂﬂ?ee(tﬁﬁetsavb Hlﬁrh?”é?fgegtahd ki€ ﬁg%ﬁbﬁ'ﬁed ‘h%%} b ?Er@t ure
to a suspension of the amno al co tetr drof ur an
(90 m) un@wenuatgabm viFe andaafter @dﬂlsmsefemsacond p@‘ﬂgm of N@Shﬁ oﬁl@@yh@rchyﬂ]’illﬁ (the

20 pr eci pi tart’uFotl (?Hi)jglomf' 4ugt, '19'3 i );)gl!s S0 teltl'%el?\‘tv['a er qTal:) HUXG

pr eci pl tate Secon 1 ON Of Car azo e
(2.94 v 1Br I3 l‘ﬂmhb preaiptiats Tgbe’sl’lei!d sf)lmfiora afterrsbie timk Zrelsh &irmaiﬁi&n(bf aTﬂianpjfaeQ:l]pllet at e

(desired product) is filtered d with, tetrahydr qf anad d. The
filtrate RSBy se BEpdpsd) § daﬁa @F@ Hige tﬁ?ead’uweéﬁﬁﬂw 1 1°6y ans of
flash chr opm:oenaghy? ou(dtieh rorret hane- rret hanol m xtures). Total yield: 3.32
g, 87 % of theory 25 I\/IS (E T) mz (%9 = 422 ([ MH ~, 100); H'LC (nethod

4 t
5)Chlrorf) IM@{]?SB‘S)‘“/?CVG&T)‘“&S %[M“L(‘@l%%éﬁ%’\[*ﬂﬂol%hyl ) phenyl ] - 1, 3- oxazol i di n- 5-yl

) met hyl ) - 2- t hi ophenecar boxam de: Methyl am ne (40% strength in water, 10.2

m, 0.142 mplg m@h@@@(mgpg@g\m)&t roomtenperature 30 to a suspensi on of
t he oxazolidinone (4.45 g, nmol) in ethanol (102 m). The reaction

m xture BHC 05 1 121-Foreign countries
15 b 2-({(55)-2-0Ox0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-yl}methyl)- L H-

isoindole-1,3(2H)-dione:

N,N’-Carbonyldiimidazole (2.94 g, 18.1 mmol) and dimethylaminopyridine (catalytic amount) are
added at room temperature to a suspension of the amino alcohol (3.538 g, 9.05 mmol) in
tetrahydrofuran (90 ml) under argon. The reaction suspension is stirred at 60°C for 12 h (the
20  precipitate goes into solution, after some time fresh formation of a precipitate), treated with a
second portion of N,N'-carbonyldiimidazole (2.94 g, 18.1 mmol) and stirred for a further 12 h at
60°C. The precipitate (desired product) is filtered off, washed with tetrahydrofuran and dried. The
filtrate is concentrated in vacuo and further product is purified by means of 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).

¢) 35-Chloro-N-({{55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-yl}methyl)-2-

thiophenecarboxamide:

Methylamine (40% strength in water, 10.2 ml, 0.142 mol) is added dropwise at room temperature

30  to a suspension of the oxazolidinone (4.45 g, 10.6 mmol) in ethanol (102 ml). The reaction mixture



-55- is refluxed for | h and concentrated in vacuo. The crude product is
enpl oyed iBHECRAS 1 d@dktoremacbunries wi t hout further purification.

5- Chl or ot hi ophene- 2-carbonyl chloride (2.29 g, 12.7 mml) is added dropw se
under argon at 0C to a solution of the S%m ne in pyridine (90 m). The ice
cooling is renoved and the reaction mxture 5 is stirred for 1 It at room
tenperature and treated with water. After addition of dichloronethane and
phase sepais adfivee] fok hé aaduenndsiradibia @adus. Ehd dradet ppoliuai is km@logéd mrtbeixhaagion The
conbi ned or an| ast are dried (sodiumsulfate), filtered and

concent r at & 0?1‘?1“{?‘5‘%15’ rifiegangesired product is purified by means of flash
chromat ogr aphy (di chl or onet hane-net hanol m xtures). Total yield: 3.92 g, 86

% of t heOfﬂChlﬂ;&tﬂ%ﬂheﬁ’&QcﬁB&@l chlﬁldﬁl\eﬁzé @l\/ﬁC’}ﬂﬁml) Zé)&HdM'ian)opre QB ai@6n 4ttoccI= 5. 8
Hz, 114), 7.70 (d, J= 4 I—Q J 2H), 7.41 (d, J=
9.0 Hz, 21t f)soluqonztgf tbqjaml\x}ehugpyild]qf ( O-I-[P‘l) Thg 1%coglmgals (erﬂovpd ﬂ)d thqlregcfloa miygur(s m

?lr;? , zﬁl) P2-3 sﬁrle&f& 1%"9t ro«?m %p%ra?&e Ql?cﬂneajﬂeﬁ \ﬁlﬁilw&te} Zfic? aé?dﬂ('% ofld'!)hlor&ngtﬁané 66

sanpl e) : ammp@ase mare@an zye aciupoqw@lase lsyxe@ctqdm@) ic lenorlztren& h@@n(lxyneg 0%815

DVBO) ; % i g;?&ﬁ'x
mannzar X Cez%'%%xaaore Idg%gmg{ames Jﬁ-‘% 3%5%5(@%&9811%%3 'Flg% oxoldgS G F]O ?gil )
phe nyI ] ml,riﬁedmamdandpf a8 yﬂrpmabgmbh)y (@ichlohingphecneetaind xainiuds). NStal EEIIC) m z

(% =831 416 ([MrH ', 66): HPLC (method 3): rt (% = 3.65
(100) ﬁé%”g'g% %ftnfl‘\?f HC 05 1 121-Foreign countries -56- Exanple 46

10 M.p: 232-233°C;

"H NMR (DMSO-d°, 200 MHz): 9.05-8.90 (t, 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 = 4.1 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);

15 MS (ESD: m/z (%) = 436 ([M+H]", 100, Cl sample);
HPLC (method 2): rt (%) = 3.60 (100);
[a]*'p = -38° (¢ 0.2985, DMSO); ec: 99 %.
ICsq: 0.7 nM
The following were prepared in an analogous manner:

20  Example 45

5-Methyl-N-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-yl} methyl)-2-

thiophenecarboxamide
MS (ESI): m/z (%) = 831 ([2M+H]", 100), 416 ((M+H]", 66);
HPLC (method 3): rt (%) = 3.65 (100).

25 ICs: 4.2 nM



5-Bronmo- N- ({(5S)-2-0x0-3- [4-(3-0x0-4-mo rpholinyl) phe nyl] -1, 3-oxazolidi
n-5-yl } metyd ps 212 t-Rbrephesetasboxanm de M5 (ESI): mz (% = 480 ([M+H ~, 100,
Br sanple); 5 HPLC (method 3): rt (%9 = 3.87 (100). 1C50: 0.3 nM Exanple 47
5-Chloro-N- ([ (5S)-3-(3-isopropyl -2-o0xo0-2, 3-di hydro- 1, 3- benzoxazol - 6-yl ) - 2- oxo
~1,3- oxazolidin-5-yl] methyl}-2-thi ophiefiécarboxamide CH H3C-( °° 0 d N (
H3C~-CH3 S O=<O I )~ '~ O\ O~I-COIl / NN HONO CIHNH2 G 10 200
ng (0.61 niRmplOis

6-[ (5S) - 5-(am nonet hyl ) - 2- oxo- 1, 3-oxazol i di n-3-yl ] -3-i sopropyl -1, 3-

benzoxazol - 2(3H) -one hydrochloride (EP O 738 726) are suspended in 5 m of

t et r al r ydroBPUrmhN{HGS)-toserd dé Grpxont-moppholinyl) pheg gl ddpnxpzlidin-FyBmethyBrd-ne and
132 my (0. @ RpibRkdrv8tamiagh! or ot hi ophene- 2-carbonyl chloride. The reaction

m xture is stirred overnight at roomtenperature and 15 subsequently
concentrated. The product is isolated by columm chronatography (silica gel,

met hyl ene MAKBY):dez Ceham® (M+B0) 100, Br gople), 115 mg (43% of theory) of the
desired conpound are obtained.

5 HPLC (method 3): rt (%) = 3.87 (100).

ICsol 0.3 nM

Example 47

5-Chloro-N-{[(55)-3-(3-isopropyl-2-0x0-2,3-dihydro-1,3-benzoxazol-6-yl)-2-oxo-1,3-

oxazolidin-5-yljmethyl}-2-thiophenecarboxamide

CH
O

cl Hso\i 3
CH | o)
Hac\il 3 S Oz(oD\NJL
<o 2R
o) N/[L Cl H

0
L(‘ o
CIH NH S

2 \

10

200 mg (0.61 mmol) of 6-[(5S)-5-(aminomethyl)-2-ox0-1,3-0xazolidin-3-yl]-3-isopropyl-1,3-
benzoxazol-2(3H)-one hydrochloride (EP 0 738 726) are suspended in 5 ml of tetrahydrofuran and
treated with 0.26 ml (1.83 mmol) of triethylamine and 132 mg (0.73 mmol) of 5-chlorothiophene-
2-carbonyl chloride. The reaction mixture is stirred overnight at room temperature and
15  subsequently concentrated. The product is isolated by column chromatography (silica gel,
methylene chloride/ethanol = 50/1 to 20/1). 115 mg (43% of theory) of the desired compound are

obtained.
MS (ESI): m/z (%) = 436 (M+H, 100);

HPLC (method 4): rt = 3.78 min.



MS (ESI): mlz (% = 436 (MtH, 100); HPLC (method 4): rt = 3.78 min. BHC 05 1
121- For ei gBHCOfMtIR]-B6reigh éounftk® f ol | owm ng conpounds were prepared in an
anal ogous manner: Exanple No. Structure MP. [C] I1C50 [pM 48 p c¢_ O Chiral

210 0.12 ONF CNDO-:,) O 490 """ 234 0.074 " ~-Ny -S 0 50 "'r." 195
1.15 0 CONAO N I-el OC 51 O0"Rai’212 1.19 0-4~ 0O/ N-NC O52 N"
F o160 0.19 N/ N~"N9 € FAQ LLL F53 0 """ M5 (ESI): 0.74 N NIF 3\ O

N1/Z (9%  The following compounds were prepared in an analogous manner:

Example No.  [Structure M.p. [°C] ICso [pM]

48 :: >_§:”/
el

N

¢

®

N

ClChiral 210 0.12

s

49 . o] Chiral D34 0.074

50 | Chiral 195 1.15

51 \ (iL el 212 1.19
N N R
O’&_‘p &/Nﬁ 1

52 o 160 0.19

53 ?L e MS (ESI): 0.74
N(/\\ N_QN\i,N }I/Q\LC, m/z (%) =

431 (IM+H]".
100), Cl

sample




431 ([ MH . 100?, G  sanple BHC 05 1 121-Foreign countries -58- Exanple
No. Struct 054 [ diorqigregpuntiies 54 “"' 21 0.13 CMN N -C N/' from

5-am no- 2- pyrrolidi no- benzonitrile (Gell, W, Hurnaus, R; 5kiss, G,
Sauter, R ; Rupprecht, E. et 11.; J.MdsLhem 1998, 41; 5219) 55 256 0.04 (
O Chir N&, QN S C O from 3-(4-am nophenyl)-oxazolidin- 2-one (Artico,_M

et al.; Farmaco Ed.Sci. 1969, 24; 179) 56 0 " 18 0.004 gN\ / M-1.il \ er
s O 057 ~ "g""EzmplONB8 [MMctore 255 |1 228-230 M.p.[°C] ICso {uM]
54 el 221 0.13

0
).
N N

D ﬁ \i’NgK[}C'
from 5-amino-2-pyrrolidino-
benzonitrile (Grell, W.,Hurnaus, R.;
Griss, G.,Sauter, R.; Rupprecht, E. et
al.; J.Med.Chem.1998, 41; 5219)
55 256 0.04

o] 0 G
1N
?\’Q/N@—N\LN\”/C\}\ o
(o]

from 3-(4-aminophenyl)-oxazolidin-

hiral

2-one (Artico,M. et al.; Farmaco

Ed.Sci. 1969, 24; 179)

56 . O)L criral 218 0.004
O
0 o}
57 O}L onire! 226 0.58
OO
Y 0
255 228-230

The following Examples 20 to 30 and 58 to 139 relate to process variant [B], Examples 20 and 21

describing the preparation of precursors.

Example 20

5  Preparation of N-allyl-5-chloro-2-thiophenecarboxamide

0 0
S
. C] Cl N S Ci
S )T )

5-Chlorothiophene-2-carbonyl chloride (7.61 g, 42 mmol) is added dropwise to an ice-cooled



[ t, 1 0/ NCO/ 1 C S The follow ng Exanples 20 to 30 and 58 to 139

rel ate to BHe®edd2iFpicignicotmiies Exanpl es 20 and 21 descri bing the preparation
of precursors. Exanple 20 5 Preparation

of N-al | yl - 5- chl or o- 2-t hi ophenecarboxamdg OO /\NH+cl SO HS O 2

5- Chl or ot hi ophene- 2-carbonyl chloride (7.61 g, 42 mol) is added dropw se to
an ice-cooled BHC 05 1 121-Foreign countries -59- solution of 2.63 m (35
mrol ) of adoluicaref Re63i ml (36, ;mel) off alb{lﬂs@imhlelfb?ymldif rebscdutel pyddifte mhd 04.2 ndbwol ut e
THF. The i el I oom

t enper aturg)golgﬁg(;}lfhhn qh%gcler?(go r{g{a%}%ge e tﬁgnéslxg%gés i Eif e@?ﬁg rg&lnge pregag r'géd W th
wat er and ldfi@e beihg doncmtfa'tddtlewanhooﬂfe resu’ﬁfee's treamdiewiﬂr wdmr:andl the glidiif fikaledoyff.f | ash

chr omat ogr.aph n sili.ca hl ororret (99 % of
Cheory) - NERCH By Pfg o o S B6RRaRY Shoiier| Bideptidiinds) Pl
(method 1): rt (% 3 96 mn (98.9). Exarrple 21 Preparation of

5-chl oro- Ny el 020 g(ﬂw%met}iayﬂy);- 2-t hi ophenecarboxamde OO 10 H\S~- C 1| oHV
Cl An ice-cooled solution of 2.0 g (9.92 mmol) of

N-al |yl -5-chl aro-2-t hi ophen 0 of dichl oronethane is
treated WIMH (ﬁggﬁﬁw“ﬁ? B)e g@n@g%ﬁ%nﬁg 2@2(%3‘11 H)about 60 % strength). The
m xture is stirred overnight, warmng in the course of this to room

t enper at ur BPL@NAetksdOIS & e B Y6 me@iB®yl (three tines) with 10% sodi um
hydr ogensul f at e sol uti on. The organi c phase is washed 15 (twice) with

sat ur at ed EOdI tim2 hydr ogencar bonate solution and with saturated sodi um
chlori de Example2l

Preparation of 5-chloro-N-(2-oxiranylmethyl)-2-thiophenecarboxamide

@) 0
XN S S

An ice-cooled solution of 2.0 g (9.92 mmol} of N-allyl-5-chloro-2-thiophenecarboxamide in 10 ml
of dichloromethane is treated with meta-chloroperbenzoic acid (3.83 g, about 60 % strength). The
mixture is stirred overnight, warming in the course of this to room temperature, and subsequently
washed (three times) with 10% sodium hydrogensulfate solution. The organic phase is washed
15  (twice) with saturated sodium hydrogencarbonate solution and with saturated sodium chloride
solution, dried over magnesium sulfate and concentrated. The product is purified by means of

chromatography on silica gel (cyclohexane/ethyl acetate 1:1).

Yield: 837 mg (39 % of theory);

MS (DCI, NH,}: m/z (%) =253 (M+NH,, 100), 218 (M+H, 80);
20  HPLC (method 1): rt (%) = 3.69 min (about 80).

General method for preparation of substituted N-(3-amino-2-hydroxypropyl)-5-chloro-2-
thiophenecarboxamide derivatives starting from  S-chloro-N-(2-oxiranylmethyl)-2-

thiophenecarboxamide



solution, dried over magnesium sul fate and concentrated. The product is
purified bBHEWAAd2bfForecdnrcommtiesgr aphy on silica gel (cycl ohexane/ ethyl acetate
1:1). Yield: 837 nmg (39 %of theory); M5 (DCl, N-li): mz (% =253 (MNH4,
100), 218 (M+H, 80); 20 HPLC (nethod 1)gnrt (% = 3.69 min (about 80).
General nethod for preparation of substi(%ut ed

N- ( 3- am no- 2- hydr oxypr opyl ) - 5-chl oro- 2- thi ophenecar boxam de derivatives
starting f3-Ghiobr-Bli2-oxieaniNi{ethyt)d-thaphdneefoxhmid2 -(1 0héOphentded b pa@inhdet ©o +
I~N~S O R.SCO RNCHOHI H JH.BHC 05 1 121-Foreign countries -6Q-

5- Chl or o- Ehe'(‘E‘?rB?fer"éﬁﬁ/‘ﬁH‘B?rﬁG‘Fef-“E-“Eoﬁi ?ﬁ%ﬁ‘?&&té‘i”b°&?8ﬁ‘ia¥:¥ea“t”fgﬂ BH"y d?ré"a%\‘be(n(ig in
portions afb X9eq) int BMARKEtUN @-disxaid-whteMpBiREsUSreShanpl, thatlivated nixt6@s Wbb@n of
primary anine or anjline derivative (1.5 to 2.5 eq.) in |, 4-digxane,

1 4l di oxant fd Lo Ty Bt Tor A 2 By st oo sepgfngated s Eedug. 3 to
1.0 ol 4 1) canThREsohSA Wosh ihS rSdckibh GxthRr by2cHrémBodtPHy Son HBI05E (BRIAEkane-ethyl
concentrated. The product 5 can be isolated fromthe reaction m_xture_{)y

chr omat ogr #gtle Biiusgs) flichlorpalethapgmpthansk mivdures prydichlgremethare-methang}-gisthylamine

di chl or onef.Rapgy et hanol m xtures or di chl oromet hane- et hanol -tri et hyl am ne

m xtures). The ?ol | owi ng were prepared in an anal ogous manner: Exanple 22 10
N-[ 3- (Benzyl am no) - 2- hydr oxypr opyl ] - 5- chl or o- 2-t hi ophenecar boxam de M5
(ESI): m zThedpllewiggwerelpkagared @03n angloppvenfapmerhod 1): rt (9% = 3.87 nmin (97.9).
Exanpl e 23

5- Chl or 0- Ng[.35 (13a£yanoani | i no) - 2- hydr oxypr opyl ] - 2- t hi ophenecar boxam de 15 M5
(ESI): MZ—L@S'é‘%- 36 (M+H, 100); 214PLC (nmethod 2): rt (%9 = 4.04 min (100).

10 N-]3-(Benzylamino)-2-hydroxypropyl]-5-chloro-2-thiophenecarboxamide
MS (ESD): m/z (%) = 325 (M+H, 100);
HPLC (method 1): 1t (%) = 3.87 min (97.9).
Example 23
5-Chloro-N-[3-(3-cyanoanilino)-2-hydroxypropyl]-2-thiophenecarboxamide
15 MS (ESD: m/z (%) =336 (M+H, 100);
HPLC (method 2): rt (%) = 4.04 min (100).
Example 24
5-Chloro-N-[3-(4-cyanoanilino)-2-hydroxypropyl]-2-thiophenecarboxamide
MS (ESD); m/z (%) = 336 (M+H, 100);
20 HPLC (method 1): rt (%) = 4.12 min (100).
Example 25
5-Chloro-N-{3-[4-(cyanomethyl)anilino]-2-hydroxypropyl}-2-thiophenecarboxamide
MS (ESI): m/z (%) = 350 (M+H, 100);

HPLC (method 4): rt (%) = 3.60 min (95.4).



Exanpl e 24 5-Ch

| or o- N- [ 3-BHE 0§ andBhbreigh @dunridaydr oxypr opyl ] - 2-t hi ophenecar boxam de Ms (ESI):
mz (% = 336 (M+rH, 100); 20 I-1PLC (nmethod 1): rt (% = 4.12 mn (100).
Exampl e 25 1

5- Chl oro- N-{3-[ 4- (cyanonet hyl ) ani | i nol v Rydr oxypr opyl } - 2-t hi ophenecar boxani d
e M5 (ESI): mlz (%9 = 350 (M+H, 100); HPLC (nethod 4): rt (%9 = 3.60 mn
(95.4). BHGaafpld26l21-Foreign countries -61- Exanple 26

5-Chl oro- N- (3-[ 3- (cyanorret hyI )ani I i no] 2- hyd roxypr opyl }-2-thi opheneca
rboxam de %/B gESI m z WM+H, 100); HPLC (method 4): it (%9 = 3.76
min (94.2)3ChigreRadpLcxsn Péwbgu{lw 24h>[ﬂ(%xypmp(y§ %mleﬂlﬁn%awﬂ%ﬁwe) car bonyl |
am no} - 2- hyd roxypropyl )am no] - benzyl carbamate Starting fromtert-butyl

4- am nobenwgl(ggly;mg@z,p:(;ﬁj @orig.1obed. Chem Lett.; 1997; 1921- 1926): M5
(ES-pos): mz (9 440(Mi-H 100) (ES-neg): mz (% 438 (MH, 100); 10
HPLC (net hod z rt g Exanple 59 tert- Butyl 4-[( 3-

([ (5- chi or/8P1L teqthady )'&%ﬁ“)oo?’ry? ]““h(r%ﬁb} 2- hyd roxypropyl ) am no] pheny! -
carbamate Starting from N-tert-butyl oxyearbonyl -1, 4- phenyl endi am ne: 15 M
(ESI) : 91 zpfa¥abhe 58 426 (M-H, 45), 370 (100); HPLC (rrethod 1): rt (%9 = 4.06
(100). Exanple tert-Butyl 2-hydroxy-3-([4-(2-o0xo-1-pyrrolidinyl)phenyl]
am no} propyl carbamate Starting from 1-(4-am nophenyl)-2-pyrrolidinone (Justus
Li ebi gs Arfért-wm - 1955: 44 (Sg(l}}gro-Z -thienyl)carbonyl]amino}-2-hydroxypropyl)amino]-

benzylcarbamate

Starting from ters-butyl 4-aminobenzylcarbamate (Bioorg. Med. Chem. Lett.; 1997; 1921-1926):
MS (ES-pos): m/z (%) = 440 (M+H, 100), (ES-neg): m/z (%) = 438 (M-H, 100);
10 HPLC (method 1): rt (%) = 4.08 (100).

Example 59

fert-Butyl 4-[(3-{[(5-chloro-2-thienyl)carbonyl]amino}-2-hydroxypropyl)amino]phenyl-

carbamate

Starting from N—tert-butyloxycarbonylfl,4-phenylendiamine:
15 MS (ESD: m/z (%) = 426 (M+H, 45), 370 (100);

HPLC (method 1): rt (%) = 4.06 (100).

Example 60

tert-Butyl 2-hydroxy-3-{[4-(2-oxo-1-pyrrolidinyl)phenyl]amino}propylcarbamate

Starting from 1-(4-aminophenyl)-2-pyrrolidinone (Justus Liebigs Ann. Chem.; 1955; 596; 204):
20  MS (DCL NH;): m/z (%) = 350 (M+H, 100);

HPLC (method 1): 1t (%) = 3.57 (97).



20 M'S (DO, NH3): 2 (% = 350 (M+H, 100); HPLC (nethod 1): it (% = 3.57

(97). BHCMmMntrles -62- Exanple 61
5-Chl oro-N- (3-{[3-tl uoro-4-(3-0xo0-4-norpholinyl)phenyl] am n o}-2-hyd roxypro

pyl)-2- thiophenecarboxam de 800 fng (3.8 mmol) of

4- (4- am no- 2-f | uor ophenyl ) - 3- nor phol i noné "and 700 nmy (3.22 mmol) of 5- 5

chl or o- N- (2- oxi ranyl net hyl ) - 2-t hi ophenecar boxam de are heated under reflux in
15 M of aaapdél and 1 ml of water for 6 hours. The m xture is evaporated in
vacuo, filtered off with suction from precipitated crystals after treating

o T heor s ERr e e A o s R A D hery VS rra e ro SERBDE | o 35, 10,

Exanpl e 62h{ophéndcdMbokimiae- 2- hydr oxyp ro pyl)-5-chl oro- th| np he nec arb
oxam de starting fromaniline: M5 (DCl, NH3): niz (% = 311 ([MtH ', 100),

S C?]?(r)nr) Ler\@@znaq(g&rla%}l? 39 i%%aw@o&ﬁﬁowpmraﬁﬁp%é‘%gﬁwﬁg ﬁﬁé@ﬂg @%Sﬂﬂ‘)‘obp‘?fépyl) 2-

t hi oph%necﬁrob&na(mosiﬁan?l@é%mgtm%ﬁ@ﬂeéar()&aa;mewﬂ@a&ﬁIu)nd§ BRI ihandyD
(ESI) 51 = 410 anple; 20 HPLC (nmethod 3): rt (% =

3.58 (100)an E@kﬁfl@t%iow hgury. {Lho n[lxxerétlwangfréﬂeém sy ,)filigred o wigheiion e n
1 om L‘E?Q O Rl B wln Bt Refeiing heyfonfladefiolly SR oSkt 03
([ MHH] ', 1376)mg (OF Ysitidoey,) of the target compound are obtained.
R¢ (ethyl acetate): 0.25.
10 Example 62
(V-(3-Anilino-2-hydroxypropyl)-5-chloro-2-thiophenecarboxamide
starting from aniline:
MS (DCI, NH;): m/z (%) =311 (([M+H]*, 100), Cl sample;
HPLC (method 3): rt (%) = 3.79 (100).
15  Example 63

5-Chloro-N-(2-hydroxy-3-{[4-(3-0x0-4-morpholinyl)phenyl]amino}propyl)-2-

thiophenecarboxamide

starting from 4-(4-aminophenyl)-3-morpholinone:

MS (ESD): m/z (%) = 410 ((M+H]", 50), Cl sample;
20 HPLC (method 3): rt (%) = 3.58 (100).

Example 64

N-[3-({4-[Acetyl(cyclopropyl)amino] phenyl}amino)-2-hydroxypropyl]-5-chloro-2-

thiophenecarboxamide
starting from N-(4-aminophenyl)-N-cyclopropylacetamide:

25 MS (ESI): m/z (%) = 408 ((M+H]", 100), Cl sample;



BHC 05 1 121-Foreign countries -63- HPLC (nethod 3): rt (9@ = 3.77 (100).
Exanpl e 65BHEP3] (1ZUFpragatcydntnest hyl ) am no] phenyl } ami no) - 2- hydr oxypr opyl
]-5-chl oro-2- thiophenecarboxanm de 5 starting from

N- (4- am nophenyl ) - N- net hyl acet am de: N%3(ESI) mz (%9 = 382 (M+H, 100);
HPLC (nmethod 4): rt = 3.31 mn. Exanple 66

5- Chl or o- N- ( 2- hydroxy-3-114-(1H 1, 2, 3-tri azol - 1-yl ) phenyl] am no} p ropyl)-2-
10 thiophamﬂna&hmmambdem6yakﬂvm@oiron14-(IH—1,2,3-triazo|-|-y|)aniIine
(Bouchet et al.; J. Chem Soc.Perkin Trans.2; 1974; 449): M5 (ESI): mz (%

378 (M+H, %oog; FPLC (method 4): rt = 3.55 mn. 15 Exanple 67 Tert-butyl
1-{4[(3-{[ 0- 2-t hi enyl ) carhonyl| am no) -2-hydroxypropyl)am no
phenyl} L-prolinate Ms (ESI): mz (%9 = 480 (M+H, 100); | IPLC (nethod 4):

rt = 3.40 NJ[sx({ﬁﬂc&ymﬁmh@nﬁamL}dmniliﬁnnhb)éﬁhﬁvomﬁoﬁyipmﬂayd }car bonyl ]
anlno} 2- hydr oxypr opyl ) am no] phenyl }-4- pi pcri di necarboxam de M5 (ESI): mz
(9% = 437 (higphenesayhpxamide) ¢ (nethod 4): rt = 2.39 nin. IHC 05 1 121-Foreign
countries -64- Exanple 69

5  starting from N-(4-aminopheny!)-N-methylacetamide:
MS (ESI): m/z (%) = 382 (M+H, 100);
HPLC (method 4): rt =3.31 min.

Example 66

5-Chloro-N-(2-hydroxy-3-{[4-(1H-1,2,3-triazol-1-yl)phenyl]amino} propyl)-2-

10 thiophenecarboxamide

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);
HPL.C (method 4): rt = 3.55 min.

15 Example 67

Tert-butyl 1-{4-[(3-{[(5-chloro-2-thienyl)carbonyl]amino}-2-hydroxypropyl)amino]phenyl}-

L-prolinate
MS (ESI): m/z (%) = 480 (M+H, 100);
HPLC (method 4): rt = 3.40 min.

20  Example 68

1-{4-[(3-{[(5-Chloro-2-thienyl)carbonyl|]amino}-2-hydroxypropyl)amino] phenyl}-4-

piperidinecarboxamide
MS (ESI): m/z (%) = 437 (M+H, 100);

HPLC (method 4): rt = 2.39 min.



1-(4-[(3-{[(5-C hI oro 2 t hi enyl ) carbonyl ] am no) - 2- hydroxypropyl)am noj
phenyl ) - 3-BHCH&1 12 cenfgoxdmisd e MS (13Sl): rn/z (% 437 (M+H, 100); 5
HPLC (rrethod 4) rt = 2 43 min. Exanpl e 70

5- Chl or o- N- ( 2- hydr oxy- 3-{ 14- ( 4- oxo- 1- p| p&l‘ldl nyl ) phenyl ] am i no} pr opyl ) - 2-

t hi ophenecarboxam de M5 (ESI): m7, (% = 408 (M+H, 100); 10 HPLC (net hod
4): rt =2.43 mn. Exanple 71 1- {4 [ (3- {[(5-Chloro-2-thienyl)carbonyl]

am no} - 2- hgthnipxgpr opyl ) am no] phenyl )-L- prolinamde M5 (ESI): mz (% = 423
(MtH, 100); 15 HPLC (nmethod 4): rt = 2.51 min. Exanple 72 5-Chloro-N[2-hyd

b ophencokt bk St eplcsshesh ool 4y P prork bEFwo B RABRY { ot nod 4):
rt = 2. 43 gibéridinésabarh@idé3 5- Chl or o- N-[ 2- hyd
roxy- 3-({4-[ 2- (hydroxynctt hyl ) - 1- pi peri di nyl ] phenyl } am no) propyl]-2- thio

phen ecar box idc MS (E I%\ mz (%9 = 424 (MtH, 100); BHC 05 1 121-Foreign
countries §2E§INI5E/€({°?T§€§17O§A 2100k = 249 nin. Exanple 74 Ethyl 1-{4-](3-{

[ (5-chl oro-2-thienyl)carbonyl] am no}-2-hydroxypropyl)anm no] phenyl}-2-

pi peri d§ negeIdaxth4H: rt = 2.43 min.

Example 70

5-Chloro-N-(2-hydroxy-3-{[4-(4-ox0-1-piperidinyl) phenyljamino} propyl)-2-

thiophenecarboxamide
MS (ESI): m/z (%) = 408 (M+H, 100);
10 HPLC (method 4): rt = 2.43 min.

Example 71

1-{4-{(3-{[(5-Chloro-2-thienyl)carbonyl]amino}-2-hydroxypropyl)aminojphenyl}-L-

prolinamide
MS (ESI): m/z (%) = 423 (M+H, 100);
15 HPLC (method 4): rt =2.51 min.

Example 72

5-Chloro-N-[2-hydroxy-3-({4-[3-(hydroxymethyl)-1-piperidinyl] phenyl}amino) propyl]-2-

thiophenecarboxamide
MS (ESI): m/z (%) = 424 (M+H, 100);
20 HPLC (method 4): rt = 2.43 min.

Example 73

5-Chloro-N-[2-hydroxy-3-({4-[2-(hydroxymethyl)-1-piperidinyl]phenyl}amino)propyl]-2-

thiophenecarboxamide

MS (ESI): m/z (%) = 424 (M+H, 100);



5 M5 (ESI): mlz (%9 = 466 (M+H, 100); HPLC (nethod 4): rt = 3.02 mn.
Exanpl e 75BHEE Ghll a2 bFdteleR coymtianxy- 3- ({4-[ 2- (hydroxym et hyl ) - 1-pyrrol i di nyl]
phenyl } am no) propyl ] - 2- t hi ophenecarboxam de 10 M5 (ESI): mz (%9 = 410 ( M+H,

100); HPLC (nethod 4): rt = 2.48 mn. anple 76

5- Chl or o- N- ( 2- hydr oxy- 3-{[ 4- ( 2- et hyl hexahydr o- 5F1- pyrrol o[ 3, 4-d] i soxazol -5-y
| )- phenyl] am no}propyl)-2-thi ophenecarboxam de 15 Ms (ESI): mz (%9 = 437
(M+H, 100)HPLGhethodnBidned.48hiinrt = 1. 74 mn. Exanple 77
5-Ch|oro-N—(2-hydroxy-3-{14-(1-pyrro|idinyI)-3-(tritIuorontthyl)phcnyl]

am no} propyl)-2- thiophenecarhoxanide 20 M5 (ESI): mz (% 448 (N%H, 100);
HPLC (netﬁﬁém&¥91$t 3.30 mn. Exanple 78 5-Chloro-N(2- hydroxy -{
[4-(2-0ox0-1-pyrrolidinyl)-3-(trilluoronethyl)phenyl]-

am no} pr opthyt 2- t11{4:m;nqms@mﬁ)hﬂm@lﬁaﬂaldﬁymﬁmio}li’.hymmhgpylmuﬂ&]rph@@l} 266- M5
(ES1): mz (% = 462 (MrH 100); HPLC (nmethod 4): rt = 3. mn. Exanple 79
5- Chl or o- W‘P%?“{‘{‘%caﬁt?ﬂxblla - 4- (3- ox0- 4- nor phol i nyl ) phenyl ]

am no} - 2- hydr oxypropyl )-2- 5 thi ophenecarboxam de M5 (ESI): nmz (% = 444

(MrH, 100)ms (Bl G/t (%83 R ok d+H, Mooy 3. 26 nin.
HPLC (method 4): rt = 3.02 min.

Example 75

5-Chloro-N-[2-hydroxy-3-({4-[2-(hydroxymethyl)-1-pyrrolidinyl| phenyl}amino)propyl]-2-

thiophenecarboxamide
10 MS (ESD: m/z (%) = 410 (M+H, 100),
HPLC (method 4): rt = 2.48 min.

Example 76

5-Chloro-N-(2-hydroxy-3-{[4-(2-methylhexahydro-SH-pyrrolo[3,4-d]isoxazol-5-yI)-
phenyl]amino}propyl)-2-thiophenecarboxamide

15 MS (ESD: m/z (%) = 437 (M+H, 100).
HPLC (method 5): rt = 1.74 min.

Example 77

5-Chloro-N-(2-hydroxy-3-{[4-(1-pyrrolidinyl)-3-(trifluoromethyl)phenyl]amino} propyl)-2-

thiophenecarboxamide
20 MS (ESD: m/z (%) = 448 (M+H, 100);
HPLC (method 4): rt = 3.30 min.

Example 78

5-Chloro-N-(2-hydroxy-3-{[4-(2-0x0-1-pyrrolidinyl)-3-(trifluoromethyl)phenyl]-

amino}propyl)-2-thiophenecarboxamide



Exanpl e 80 5- Chl or o- N- ( 2- hydr oxy- 3-{

[ 4- ( 3- oxo-BHGEOH -Forglgh cBunfdiasi i | uor onet hyl ) phenyl]- 10

am no} propyl ) - 2-t hi ophenecar boxam de M (ESI ): mz (% = 478 (M+H, 100);
HPLC (method 4): rt = 3.37 mn. Exanpl &

5- Chl or o- N ( 2- hydr oxy- 3-{[ 3- net hyl - 4- ( 3- gxo 4-m or phol i nyl )phenyl ]

am no} propyl)-2- 15 thi ophenecarboxamde M5 (ES!': mz (% 424 (M+H, 100);
HPLC ( nmet had (BI1): ni/k (%) 2486(M¥HHL. 100)fxanpl e 82

5- Chl oro- N- ( 3- {[ 3- cyano- 4- ( 3- oxo- 4- nor phol i nyl ) phenyl ]

am no} - 2- 2Q th| ophenecar boxam de M5 (ESI): mz (% = 435
(M+ H, 10%8%@%&&}5%&0 rt = 3.10 mn. BHC 05 1 121-Foreign countries
-67- Exanple 83 5-Chl oro- N-(3-

[ 3- chl or o-Examiplpyy r ol i di nyl ) phenyl ] am no} - 2- hydr oxypr opyl ) - 2-

t hi ophenecarboxamde M5 (ESI): mz (%9 = 414 (MtH, 100); 5 HPLC (nethod 4):
it = 2.49 m e 84 ) .

5- Chl or o- ,\épt:EIp{ T‘gf-'( é;ﬂi’%ﬂﬂ‘-’rﬁ?—‘ 18- gect-momphelipy hRbery | apRe Y dh s e Fy dr oxy pr opy
1)-2- thi %n@nmﬁmxﬁmdge MS (ESI); mz (%9 = 428 (MtH, 100); 10 HPLC

(method 4): i 339 mn. Exanple 85 5-Chloro-N(3-{
[ 3, 5-di net hg (ESI) m/z(%) -2144rr(01\/r[£h()llobnyl ) phenyl] am no}-2-hyd roxypropyl)-2-

HPLC (method 4): rt = 3.26 min.

Example 80

5-Chloro-N-(2-hydroxy-3-{[4-(3-0x0-4-morpholinyl)-3-(trifluoromethyl) phenyl]-

10  amino}propyl)-2-thiophenecarboxamide

MS (ESI): m/z (%) = 478 (M-+H, 100);

HPLC (method 4): rt = 3.37 min.

Example 81

S-Chloro-N-(2-hydroxy-3-{[3-methyl-4-(3-0x0-4-morpholinyl) phenyl]amino} propyl)-2-

15  thiophenecarboxamide

MS (ESI): m/z (%) = 424 (M+H, 100);

HPLC (method 4): rt = 2.86 min.

Example 82

5-Chloro-N-(3-{[3-cyano-4-(3-0x0-4-morpholinyl)phenyljamino}-2-hydroxypropyl)-2-

20  thiophenecarboxamide
MS (ESI): m/z (%) = 435 (M+H, 100);

HPLC (method 4); rt=3.10 min.



t hi ophenecarboxam de M5 (ESI): mz (% = 438 (MtH, 100); 15 HPLC (nethod 4):
it = 2.84 BiG05 | B bfplemn86unitids3- { [ 3- (Am nocar bonyl ) - 4- (4- nor phol i nyl ) phenyl ]
am no}-2- hyd roxypropyl)-5-chloro-2- thiophenecarboxam de M5 (ESI): mz (%
439 (M+H, 100); 20 HPLC (nethod 4): itff 2.32 min. Exanple 87

5- Chl or o- N ( 2- hydr oxy- 3-{ [3-nethoxy-45(15nnrpholinyI) phenyl ] am no}
propyl)-2- thiopheneca rb oxamde Ms (ESI): mz (%9 = 426 (M+H, 100); BHC 05
1 121- For eitwmplogmtri es -68- HPLC (nethod 4): rt = 2.32 mn. Exanple 88

N (3-{[3-Acetyl -4-(4-norpholinyl)phenyl] am no)-2-hydroxypropyl)-5-chl oro-2-

t hi ophenec xam de [): %9 = 438 100) ; LC (nethod 4):
o 2. 46 %‘%ﬁg"“‘&é#ﬁ?&"wg@("ﬁa(@’{{vs‘ﬁwﬁr@6'1YA1“E"3'!°§¥5‘5|} sy | )|(oheny|] :
am no) - 2- higbpaxneRidaydmide- chl or o- 2- t hi ophenecar boxam de 10 M5 (ESlI): mz (%
= 425 (M+H, 100); [1JPLC (nmethod 4): rt = 2.45 min. Exanple 90

5- Chl oro- N- (. 3- 3-chl oro- 4- (2- net hyl - 3- 0xo- 4- nor phol i nyl ) phenyl ] am no}- 2-
hydr oxypr |(§§I§EWHf%bﬁéh4c%§%d§§}ﬁ Ye 15 NB (ES||)O: mzy(g/g) = 25]8 (M+H,}100);

5  HPLC (method 4): rt = 2.49 min.

Example 84

S-Chloro-N-(3-{[3-chloro-4-(2-oxo-1-pyrrolidinyl)phenyl]amino}-2-hydroxypropyl)-2-

thiophenecarboxamide
MS (ESI): m/z (%) = 428 (M+H, 100);
10  HPLC (method 4): rt = 3.39 min.

Example 835

5-Chloro-N-(3-{[3,5-dimethyl-4-(3-0x0o-4-morphelinyl)phenyl]amino}-2-hydroxypropyl)-2-

thiophenecarboxamide
MS (ESD: m/z (%) = 438 (M+H, 100);
15 HPLC (method 4): rt = 2.84 min.

Example 86

N-(3-{[3-(Aminocarbonyl)-4-(4-morpholinyl)phenyljamino}-2-hydroxypropyl)-5-chloro-2-

thiophenecarboxamide
MS (ESD: m/z (%) = 439 (M+H, 100);
20 HPLC {method 4): rt = 2.32 min.

Example 87

5-Chloro-N-(2-hydroxy-3-{[3-methoxy-4-(4-morphelinyl)phenyl]amino} propyl)-2-

thiophenecarboxamide

MS (ESI): m/z (%) = 426 (M+H, 100);



I-IPLC(rrethod 4): rt = 3.44 min. Exanple 91 5-Chloro-N(3-f

[ 3- chl or o- BHCS melm;ﬂo;@rmountmemrphol i nyl ) phenyl] amino}-2-

hydr oxypr opyl ) - 2-t hi ophenccar boxam' de 20 MS (ESI): mz (%9 = 458 (MtH, 100);
H PLC (nethod 4): rt 3.48 mn. nga

5- Chl or o- N-[ 2- hydr oxy- 3 ((4-[(3-0x0- 4 nmo 8p’holinyl)rnethyl] phenyl)

am no) propyl]-2- thioph e n eca rb oxam de BHC 05 1 121-Foreign countries
-69- St artirHHng(metm)dﬂféi)(ﬁ:aMMtﬁenzyl ) -3-nor phol i none (Surrey et al.; J. Amer.
Chem Soc.; 77; 1955; 633): MS (ESI): mz (% = 424 (M+H, 100); HPLC

(et hod 4)E .66 mn. 5 General nethod for preparation of 3-substituted
5-chl oro- N—-F@p—éagé 1, 3-oxazol i di n-5- yl)nethyl]-2-thi ophenecar boxam de
derivatives starting from substituted N (3-am no-2-

hydr oxypr ouy(B){{ﬁAediylm-@r ﬁoiﬂhbﬂmmeﬂﬂrahﬂﬂ@m Rgirogpry@ai)-sceslofd-20 R NNCI O O H
S A zzL OdHR_ Carbodiimdazole (1.2 to 1.8 eq.) or a conparable

phosgene eHH?R}‘&P@ﬁquxé‘mé{Uded at room 10 tenperature to a sol ution of
substituted N (3-am no-2-hydroxypropyl)-5-chl oro-2-thi ophene carboxam de
deri vat5veMsl(E@1)e,g,zz)(%)a@pmlmtﬁ)oj'HE (about 0.1 moU ). The m xture is stirred
at -room tenperature or optionally at elevated tenperature (up to 70C) for 2
to 18 h, before bein concentrated in vacuo. The product can be purified by
chr omat ogrél%g (geth %4‘& B ¥ ming di chl or onet hane- net hanol ni xt ures or
cycl ohexane-et hyl acetate m xtures).

Example 89

N-(3-{[3-Amino-4-(3-0x0-4-morpholinyl)phenyl]amino}-2-hydroxypropyl)-5-chloro-2-

thiophenecarboxamide
10 MS (ESI): m/z (%) = 425 (M+H, 100);
HPLC (method 4): rt = 2.45 min.

Example 90

5-Chloro-N-(3-{|3-chloro-4-(2-methyl-3-0x0-4-morpholinyl)phenyl]amino}-2-
hydroxypropyl)-2-thiophenecarboxamide

15 MBS (ESI): m/z (%) = 458 (M+H, 100);
HPLC (method 4}): rt = 3.44 min.

Example 91

5-Chloro-N-(3-{[3-chloro-4-(2-methyl-5-0x0-4-morpholinyl) phenyl]amino}-2-
hydroxypropyl)-2-thiophenecarboxamide

20  MS (ESI): m/z (%) = 458 (M+H, 100);
HPLC (method 4): rt = 3.48 min.

Example 91a

5-Chloro-N-[2-hydroxy-3-({4-[(3-0x0-4-morpholinyl)methyl] phenyl}amino)propyl}-2-

thiophenecarboxamide



15 The follow ng were prepared in an anal ogous nmanner: Exanple 27

N- [ ( 3- BenzBHE 25 X 2t-FoiBicoxamatdigsdi n- 5- yl ) net hyl ] - 5- chl or o- 2-t hi ophcnecar boxam d
e M (D, NH4): mz (%9 = 372 (M+Na, 100), 351 (Mtl |, 45); HPLC (nethod
D: it (99 4.33 mn (100). 20 Exanple 28 5-Chloro-N-{

[ 3-(3- cyanophenyl) 2- oxo 1, 3- oxazol i di n- 5. yI'] methyl}-2-thi ophenecarboxam de
M5 (DCl, NH4): mz (9 362 (MtH, 42), 145 (100); HPLC (method 2): rt (%9 =
4.13 mn (Si@Ghe fr?a&HC(%iﬁoﬂeaﬂadeﬁﬁipmimumdriesas:t all.0r Axan@ietn. 38c.; 77; 1955;

5- Chl oro- fg}& 3-[4- (cyanonet hyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n-5-yl} methyl) - 2-
t hi ophenec oxam de MS (ESI): mz (% = 376 (M+H, 100); 5 HPLC (nethod 4):
rt 4.12 mn Exanple 30

5- ChI or o- I\Mé{(gsﬁsn/g@%pg@ﬁm@m)mbﬁnyl] 2- 0x0-1, 3-oxazolidin-5-yl} nethyl)-2-
t hi ophenecar boxam de ): Mz (% 376 (M+H, 100); 10 HPLC (nethod 4):
rt 4.17 mn | e 92 tert-Butyl

4- [5 ({[(SH%IPFFGF?ShOﬂ“t)HTeﬁ)ﬁI‘S)“E&r bonyl ] ami no) net hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-
yl'] benzyl carbamate starting from Exanple 58: 15 M5 (ESI): mlz (%9 = 488
(MeNa,  23) gemfdl (rrJeQﬂ)d’ foHpﬁgpﬁﬁﬁhﬂoﬁ @-subEﬁtu(e% 5‘chﬂlr§~]¥ ‘(Q%xé—l3 mmin% 93
tert-Butyl 4-[5-({[(5-chloro-2-thienyl)carbonyllam no)

met hyl ) - 2- ﬁ)g@ethyl]}l-@bggzhﬂnpgﬂrho:@mnde derivatives starting from substituted N-(3-amino-2-

hydroxypropyl)-5-chloro-2-thiophenecarboxamide derivatives

o 0
. S 0 S
R H/\;\me__’oy\j/\uj\w/m
RI

Carbodiimidazole (1.2 to 1.8 eq.) or a comparable phosgene equivalent is added at room

10  temperature to a solution of substituted N-(3-amino-2-hydroxypropyl)-5-chloro-2-thiophene-
carboxamide derivative (1.0 eq.) in absolute THF (about 0.1 mol/l). The mixture is stirred at room
temperature or optionally at elevated temperature (up to 70°C) for 2 to 18 h, before being
concentrated in vacuo. The product can be purified by chromatography on silica gel

(dichloromethane-methanol mixtures or cyclohexane-ethyl acetate mixtures).
15 The following were prepared in an analogous manner:
Example 27
N-[(3-Benzyl-2-o0x0-1,3-oxazolidin-5-yl)methyl]-5-chloro-2-thiophenecarboxamide
MS (DCI, NH,): m/z (%) = 372 (M+Na, 100), 351 (M+H, 45);
HPLC (method 1): rt (%) = 4.33 min (100).
20 Example 28
5-Chloro-N-{[3-(3-cyanophenyl)-2-ox0-1,3-0xazolidin-5-yl| methyl}-2-thiophenecarboxamide
MS (DCI, NH,): m/z (%) = 362 (M+H, 42), 145 (100);

HPLC (method 2): rt (%) = 4.13 min (100).



yl ] phenyl carbamate 20 starting from Exanple 59: M5 (ES[): mz (% = 493
(M+Na, 70) BHAED I(hgitforcigncoudeigs (100); HPLC (method 1): rt (9% = 4.41 (100).
Exanple 94 tert-Butyl 2-oxo-3-[4-(2-o0xo0-I-pyrrolidinyl)phenyl]

-1, 3-oxazol i din-5-yl} methyl carhamate BHc, 05 1 121-Foreign countries -71-
starting from Exanple 60: M5 (DCl, NH3): mz (% = 393 (M:tNH4, 100); FIPLC
(method 3): rt (%9 = 3.97 (100). Exanple 95 5

5- Chl or o- NEgdigple 29f | uor o- 4- ( 3- oxo- 4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n-
5-yl }met hyl ) - 2-t hi ophenecarboxamde FrO N O cCNI Clt-cO 260 tug (0.608

1) of 5xGhlor Qe Na(3-4[.3- 1 | HOF G- 4- £ 3- 0xq-A= morpholi ayl | ] ami no} - 2-
nydr oxypr gy B T gdieERrBEh e LR RS e DR T 22 )

of 10 car betypliendcdelaxhmidend 7 ng of di net hyl am nopyridine are refluxed in 20
m of dioxane for 5 hours. Subsequently, 20 m of acetonitrile are added and
the m xtureJ tirred i osed container in a mcrowave oven for 30

m nut es at .'Hf*hé/“gtilﬁg?'g%hi z&goncentrat ed in a rotary evaporator and

chr omat ogr aphed on an RP-HPLC columm. 53 ng (19% of theory) of the target
conpouns aHPLC@ht@bOEd rt =1612AnMR (300 M1z, d6-DMSO): S= 3.6-3.7 (m4H), 3.85
(dd,1H), 3.95 (m2H), 4.2 (m1H), 4.21 (s,2H), 4.85 (m1H), 4.18 (s, 2H),
7.19 (d,1H. thio ne), 7.35 (dd,111), 7.45 (t,l] 1), 7.55 (dd,l H, 7.67

(d, 1H, t hi o@ﬁ%%'ﬁs. 95(t, 1H, CONI 1) .

5-Chloro-N-({3-[3-(cyanomethyl)phenyl]-2-ox0-1,3-oxazolidin-5-yl} methyl)-2-

thiophenecarboxamide
MS (ESD: m/z (%) =376 (M+H, 100);

10 HPLC (method 4): rt = 4.17 min

Example 92
tert-Butyl 4-|5-({[(5-chloro-2-thienyl)carbonyl|amino} methyl)-2-o0x0-1,3-oxazolidin-3-
yl|benzylcarbamate

starting from Example 58:
15 MS (ESD: m/z (%) = 488 (M+Na, 23), 349 (100);

HPLC (method 1): t (%) = 4.51 (98.5).

Example 93
fert-Butyl 4-|5-({[(5-chloro-2-thienyl)carbonyl|amino} methyl)-2-ox0-1,3-oxazolidin-3-
yl]phenylcarbamate

20  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).

Example 94

tert-Butyl 2-0x0-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-5-yl} methylcarbamate



Exarrple 96 5-C h | o ro-N [(2-0x0-3-phenyl-1,3-oxazo lidin-5-yl) methyl]
-2-t hi oﬁﬂﬁ&ﬁ_é@_b:ﬁbmm_ﬁmme 20 starting fromExanple 62: M5 (ESI): mz

(% = 359 ([M¢Na]', 71), 337 ([MH ', 100), O sanple; HPLC (nethod 3): rt
(%9 = 4.39 (100). 1C50: 2 MBHC 05 1 121y Foreign countries -72- Exanple 97
5-C

hl or o- N- (( 2- ox0- 3- 14- ( 3- ox0- 4- nor phol i nyl ) phenyl ] -1, 3- oxazol i di n-5-yl } net hyl)
-2- thi oplmmin:@frdmﬁaarh}d%&t arting fromExanple 63: 5 M5 (ESI): mz (%9 = 458
([M+Na] *, 66), 436 ([M+H', 100), O sanple; HPLC (method 3): it (% = 3.89

ﬁklg(()é {4%‘%%{5‘3?@1%%%8;/ 339@11 I][phoor)f’yl) 2- 0xo0- 1, 3-oxazol i di n-5-yl) net hyl ] -

5-chl oro-2- 10 thi ophenecarboxam de starting from Exanple 64: MS (ESI): mz
(% = 456 H[’M[xlae]thqdﬁﬁ)(%)d:?,a%[mrl] 100), d sanple; HPLC (nmethod 3): rt
(% 4.05 (100). 1C50: 50 nM 15 Exarrpl e 99

N[ (3-(4-[Acetyl (et hyl ) am no] phenyl } - 2- oxo- 1, 3- oxazol i di n-5-yl ) net hyl ] -5-chl
or o- 2- thi%%g‘reboxam de Ms (ESI): mz (%9 = 408 (MtH, 30), 449 ( M-H+MeCN,
100); HPLC (nethod 4): rt = 3.66 mn. 20 Exanple 100

5- Chl or»- Ns-Chlbro-No{3-{3-fludrb¥-(B3-dxo3+-inb o hyl fphghyl pRoryl B-ckazblidinaz-ol} indfhgh S- y| } me
t hyl) - 2-

2-thiophenecarboxamide

y nd
<

260 mg (0.608 mmol) of 5-chioro-N-(3-{[3-fluoro-4-(3-ox0-4-morpholinyl)phenyi]jamino}-2-
hydroxypropyl)-2-thiophenecarboxamide (from Example 61), 197 mg (1.22 mmol) of
10 carbonylimidazole and 7 mg of dimethylaminopyridine are refluxed in 20 ml of dioxane for 5
hours. Subsequently, 20 ml of acetonitrile are added and the mixture is stirred in a closed container
in a microwave oven for 30 minutes at 180°C. The solutton is concentrated in a rotary evaporator
and chromatographed on an RP-HPLC column. 53 mg (19% of theory) of the target compound are

obtained.

15 NMR (300 MHz, d-DMSO): 8= 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,1TD), 4.18 (s,2H), 7.19 (d,1H.thiophene), 7.35 (dd,1H), 7.45 (t,1H), 7.55 (dd,1H),
7.67 (d,|H,thiophene), 8.95(t, 1H,CONH).

Example 96

S-Chloro-N-{(2-0x0-3-phenyl-1,3-oxazolidin-5-yl)methyl]-2-thiophenecarboxamide
20  starting from Example 62:

MS (ESD): m/z (%) = 359 ([M+Na]’, 71), 337 (]M+H]", 100), Cl sample;

HPLC (method 3): rt (%) = 4.39 (100).

IC501 2 HM



t hi ophenccarboxam de M5 (ESI): mz (%9 = 404 (MtH, 45), 445 (MrH+MeCN, 100);
HPLC (et BdCAY 1 121-Fereizngquntiies. BHC 05 1 121- Foreign countries -73- Exanple
101 Tert-butyl

1-{4-[5-({[(5-chl oro-2-thienyl)carbonyl ] gm no} net hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-
yl] phenyl}-L-prolinate M5 (ESI): mz (% = 450 (MtH 56, 25), 506 (M+H, 100);
5 HPLC (nethod 4): rt = 5.13 mn. Exanple 102

1-{4- [ 5- ({EXampl9Dr o- 2- t hi enyl ) car bonyl ] am no}

met hyl ) - 2- oxo- 1, 3- oxazol i di n-3-yl] phenyl }-4- piperidi necarboxam de M5 (ESI):

T4 (s (5([9(3‘%"%% SRR ‘f SR beay-Agjoxmotin b mefmBE! © 103

met hyl ) - 2 -thiophdnedar®éammide di n- 3-yl ] phenyl } - 3- pi peri di necar boxam de M5 (ESI):
mz (%9 = 463 (I\/HrH 100); 15 HPLC (nethod 4): it = 2.67 mn. Exanple 104

5- Chl oro- N- 3 |gﬁ$4 oxo- | - pi peridi nyl)phenyl]-1, 3-oxazolidin-5-yl}neth
yl)-2- thi :HeI\/B(ESI) mz (% —434(M+H 40), 452 ( MHH+H20,
100), 475 (MIrH+MeCN, 60); 20 | IPLC (nethod 4): rt = 3.44 mn. Exanple 105
1-(4-[ % ({16 5Esrlﬁlnw (%)?= uhg @y NAE ageh.omy (M+H]', 100), Cl sample;

am no} met hyl ) - oxo 1, 3-oxazol idin-3-yl] phenyl}-L- prolinamde M5 (ESI): nlz

(% = 449 IgIPLC (method 3): 1t (%) = 3.89 (100),

ICSO: 1.4 nM

Example 98

N-[(3-{4-[Acetyl(cyclopropyl)amino] phenyl}-2-0x0-1,3-0xazolidin-5-yl)methyl]-5-chloro-2-

10 thiophenecarboxamide
starting from Example 64:
MS (ESD: m/z (%) = 456 ([M+Na]', 55), 434 ((M+H]", 100), Cl sample;
HPLC (method 3): rt (%) = 4.05 (100).
1Cs: 50 nM

15  Example 99

N-[(3-{4-[Acetyl(methyl)amino]phenyl}-2-o0xo-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.

20  Example 100

5-Chloro-N-({2-o0x0-3-[4-(1H-1,2,3-triazol-1-yl)phenyl]-1,3-0xazolidin-5-yl} methyl)-2-

thiophenecarboxamide
MS (ESD): m/z (%) = 404 (M+H, 45), 445 (M+H+MeCN, 100);

HPLC (method 4): rt = 3.77 min.



BHC 05 1 121-Foreign countries - 74-PLC (method 4): rt = 3.54 mn. Exanple
106 5- Chl oBEONSI( B 1{Ferdig dougtdedxymet hyl ) - 1- pi pe

ri di nyl] phenyl }-2-o0xo0-1, 3-oxazolidin-5- yl)methyl]-2-thioph a ne carb
oxamde 5 M5 (ESI): mz (% = 450 (MtH, _100); HPLC (nmethod 5): rt = 2.53
mn. Exanple 107
5-Chloro-N-[(3-{4-[2- (hydroxynet hyl) - 1-pi peri di nyl ] phenyl) -2-o0xo-1, 3-oxazolid
i n-5- yl) mBExduple 186P- t hi ophenecar boxam de 10 M5 (ESI): mz (%9 = 450 (M+H,
100); HPLC (nethod 5): rt = 2.32 min. Exanple 108 Et hyl

oty ) o de il O RS AR AT o ine et Zoyesty apEo s

(ESl): m zylphenyl}49prdliktitd, 100); HPLC (nethod 5): rt = 4.35 min. Exanple
109

5-Chl oro- \; ~$4-[2-(hy hyl.) -.1- .. di nyl ] phenyl } - 2- oxo- 1, 3- oxazol
di n- 5- y|)%§@§b]‘?%{ ro%h@ﬁéggﬁb@aﬁ%%é@%?% (ESI): mz (%W = 436 (MHH,
100); HPLC (nethod 4): rt = 2.98 min. Exanple 110
5- Chl or 9- NHP{.2(mthoB4);: 4=(slt3minr ol i di nyl )-3-(trifluoromethyl)phenyl]-1,3-oxazo
l'idin-5- yl)nmethyl)-2-thi ophenecarboxam de BHC 05 1 1 21-Forei= countries
-75- MB (Egl): miz (% = 474 (MkH 100);

xample 102

1-{4-[S-({[(5-Chloro-2-thienyl)carbonyl]amino}methyl}-2-o0x0-1,3-oxazolidin-3-yl] phenyl}-4-

piperidinecarboxamide
MS (ESI): m/z (%) = 463 (M+H, 100);
10 HPLC (method 4): rt =2.51 min.

Example 103

1-{4-[S-({[(5-Chloro-2-thienyl)carbonyl]amino} methyl)-2-0x0-1,3-oxazolidin-3-yl] phenyl}-3-

piperidinecarboxamide

MS (ESI): m/z (%) = 463 (M+H, 100);

15 HPLC (method 4): rt = 2.67 min.

Example 104

S-Chloro-N-({2-0x0-3-[4-(4-0xo0-1-piperidinyl)phenyl]-1,3-oxazolidin-5-yl}methyl)-2-

thiophenecarboxamide
MS (ESI): m/z (%) = 434 (M+H, 40), 452 (M+H+H,0, 100}, 475 (M+H+MeCN, 60);
20 HPLC (method 4): rt = 3.44 min.

Example 105

1-{4-[5-({[(5-Chloro-2-thienyl)carbonyljamino}methyl)-2-oxo0-1,3-0xazolidin-3-yl]phenyl}-L-

prolinamide

MS (ESI): m/z (%) = 449 (M+H, 100);



HPLC (nethod 4) rt = 4.63 mn. Exanple 111

5- Chl or o- NBHC$§ﬂ42[£bﬁﬁmhyhhﬁ%ahydro-SFLpyrrolo[3,4-d]isoxazol-5-y|)pheny|]-2
-oxo0-1,3- 5 oxazolidin-5-yl)methyl)-2-thi ophenecarboxam de M5 (ESI): mz (%
= 463 (M+H, 100); HPLC (nethod 4): rt =2.56 mn. Exanple 112
5-Ch|oro-N—({2-oxo-3-[4-(2-oxo-|-pyrrol|4‘nyI) 3-(trifluoronethyl)phenyl]-1,3
-oxazolidin-5- 10 vl }nethyl)-2-thi ophcnecarboxamde Ms (ESI): mz (% = 488
(Ml 1, 10@PLC (halld@)(metiradnid) - rt = 3.64 min. Exanple 113

5-Chl oro-N- ({3-[3-chl oro- 4-(3-0xo-4-nor phol i nvl)

phenyl ] - 2-oxo- 1, 3- oxazol i di n-5-yl} nethyl)- 15 2-thi ophenecar boxam de M5
(ES1): mf ZExamplel®70 (\eH 100): 1-1PLC (method 4): rt = 3.41 nin. Exanple
114 5-Chl oro-N-({2-0x0-3- [4-(3-0x0-4-nmorpholinyl)-3-(triflu oro methyl)p h
e nyl] -1, S&carren- [(@h{n{ﬁchyaQ,xyh&fmt)hygnbe.&’mmmhﬁpeaﬁahgmaﬂ.d\@ (ESI): mz
(% = 504 (MH 100£ HPLC mn. Exanple 115 5-Chlo

r o- N-({3 Iﬂhﬁﬁbﬂyﬂ4 mPQUG%HbE“WBﬂbhollnvl)

phenyl ] - 2- oxo- 1, 3- oxazol i di n-5-yl }methyl) BHC 05 1 121 -Foreign countries 76

h % = 450 (M¥H, 100); HPLC hod 4):
rtt 'gpggmgﬁgEQQ%ﬁﬁbﬁf M@bg@fﬁ)umﬁfz (A ( ) (nmethod 4)

HPLC (method 5): rt=2.53 min.

Example 107

5-Chloro-N-[(3-{4-[2-(hydroxymethyl)-1-piperidinyl| phenyl}-2-oxo0-1,3-0xazolidin-5-
yl)methyl]-2-thiophenecarboxamide

10 MS (ESI): m/z (%) = 450 (M+H, 100);
HPLC (method 5): rt =2.32 min,

Example 108

Ethyl 1-{4-|5-({|(5-chloro-2-thienyl)carbonyl]amino}methyl)-2-o0x0-1,3-0xazolidin-3-
yl|phenyl}-2-piperidinecarboxylate

15 MS (ESI): m/z (%) = 492 (M+H, 100);
HPLC (method 5): rt = 4.35 min.

Example 109

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

20  MS (ESD: m/z (%) = 436 (M+H, 100);
HPLC (method 4): rt = 2.98 min.

Example 110

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



5- Chl or o- NBHC 85132 EVansign4owBriesx o- 4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3- oxazol i di n-5
-yl ) met hyi) - 2-thiophenecarboxanide M (ESI): mz (%9 = 461 (MtH, 100); HPLC
(method 4): rt 3.27 mn. Exanple 117
Chloro N ({3- [3 chl or o- 4- (1- pyrrol i dinyl) phenyl ] -2-oxo- 1, 3- oxazol i di n-5-yl }
nmet hyl ) - 2- t hi ophenecarboxam de M5 (ESI): nmz (%9 = 440 (N%H 100); HPLC
(et hod 4) MSKESE: ¥z 73) a4 (M BXalfp);e 118 15
5- Chl oro- N-({3-[3-chl oro-4-(2-oxo-1-pyrrolidinyl)phenyl]-2-oxo-1,3-oxazolidin
-5-yl } et phg arboxamde M5 (ESI): mz (%9 = 454 (M+H, 100);
HPLC ( et W% meﬂt“{ DS Sy Exanpl e 119 20
5- Chl oro- N—({3 [ 3, 5-di net hyl - 4- ( 3- ox0- 4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3- oxazol
di n-5- yl } Peiniplé 1112- t hi opheneca rboxanride M5 (ESI): tn/z (%9 = 464 (MH
100); HPLC (nethod 4): rt = 3.39 min. BHC 05 1 121-Foreign countries -77-
Exanple 12 - [.3- .
nocar bony T FIRre R ety Phesptorivr FECRYERplo 4 4Visguasr S imbewtl PRy ) - 5.
chl or 0-52-t&ﬂaaahmnsqqmmm-dﬁoﬁlﬁné(ﬁﬂ&mmmz (%9 = 465 (MtH, 100); 5 HPLC
(method 4): rt 3.07 mn. Exanple 121

ﬁefﬂ;F;02h§§k§%%ﬂaﬂ§%g éé%éﬂ$éé&3rphollnyl)phenyl] 2- oxo- 1, 3-oxazol i din-5-yl}

HPLC (method 4): rt =2.56 min.

Example 112

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

MS (ESD: m/z (%) = 488 (M+H, 100),
HPLC (method 4): rt = 3.64 min.

Example 113

5-Chloro-N-({3-[3-chloro-4-(3-0x0-4-morpholinyl)phenyl]-2-o0xo0-1,3-0xazolidin-5-yl} methyl)-

15 2-thiophenecarboxamide
MS (ESI): m/z (%) = 470 (M+H, 100);
HPLC (method 4): it =3.41 min.

Example 114

5-Chloro-N-({2-0x0-3-[4-(3-0x0-4-morpholinyl)-3-(trifluoromethyl) phenyl}-1,3-oxazolidin-5-
20 yljmethyl)-2-thiophenecarboxamide

MS (ESI): m/z (%) = 504 (M+H, 100);
HPLC (method 4): rt = 3.55 min.

Example 115

5-Chloro-N-({3-[3-methyl-4-(3-0x0-4-morpholinyl)phenyl]-2-o0x0-1,3-oxazolidin-5-yl} methyl)-



M5 (ESI): mz Ai) = 452 (MrH, 100); 10 HPLC (nethod 4): rt = 2.86 min.
Exanpl e 12BHC 05 1 121-Foreign countries

N- ({3-[3-Acetyl -4-(4-norpholinvl)phenyl]-2-oxo-1, 3-oxazol i di n-5-yl } met hyl ) - 5-
chl oro-2- thiophenecarboxanm de M5 (ESI):-g7z (% = 464 (M+H, 100); 15 HPLC
(method 4): rt = 3.52 mn. Exanple 123 7\|—({3- [ 3-Am i no- 4- (3-0x0-4-morp
holinyl) p henvl] -2-o0xo0-1, 3-oxazolid in-5-yl}nethyl)-5-c hlo ro-

2- t hi ophen2tlpplenesarblexaMdd ES| ): nm(z (/") = 451 (MrH, 100); 20 HPLC (et hod
6): rt = 3.16 mn. Exanple 124 5-C

hl or o- N- ({3l ro-4- hyhs.3- 0x0- 4-norp hol i nvl)

phenyl ] - 2-g%é—%ﬁ%%)@%ﬁ?%i%@’-ydy?’} met hyl ) - 2-t hi ophenecar boxam de Ms (ESI):
mz (% = 484 (M+H, 100); BHC 05 1 121-Foreign countries -78_ HPLC (nethod
4): rt = 3HBBCkmethodKarrpl36231Ri5.

5- Chl oro- N- ({3-[ 3-chl or o- 4- ( 2- net hyl - 5- oxo- 4- nor phol i nyl ) phenyl ] - 2- oxo- 1, 3- ox
azol i di n-5; vl I @yl ) - 2-t hi ophenecarhoxamde 5 Ms (ESI): mz (%9 = 484 (MtH,
100); Ilpgé#rgﬁmd 4): rt = 3.63 mn. Exanple 125a

5- Chl oro- N-[ ( 2- ox0- 3-{4-[ (3- oxu- 4- nor phol i nyl ) net hyl ]

phenyl ) s 1, 3-Cht@nN-({d+[B-chano-4-(Bedsioyd-nor pholifyjihesyl p2-ak 6 0 Sauxh £bdid 05-MPmedh$l)) : Nl z

0 = : : = i
(% = 450 (Wb, 100). HRIC (method 4): rt = 3.25 min.

MS (ESD: m/z (%) = 461 (M+H, 100);
HPLC (method 4): rt = 3.27 min.

Example 117

10 5-Chloro-N-({3-[3-chloro-4-(1-pyrrolidinyl)phenyl]-2-0x0-1,3-0xazolidin-5-yl} methyl)-2-

thiophenecarboxamide
MS (ESI): m/z (%) = 440 (M+H, 100);
HPLC (method 4): rt = 3.72 min.

Example 118

15 5-Chloro-N-({3-[3-chloro-4-(2-oxo-1-pyrrolidinyl)phenyl]-2-0x0-1,3-oxazolidin-5-y1} methyl)-

2-thiophenecarboxamide
MS (ESI): m/z (%) = 454 (M+H, 100);
HPLC (method 4): rt = 3.49 min.

Example 119

20 5-Chloro-N-({3-[3,5-dimethyl-4-(3-0x0-4-morpholinyl)phenyl]-2-0x0-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%) = 464 (M+H, 100);

HPLC (method 4): rt =3.39 min.



The follomnng conpounds mere nor eover prepared via the route of the epoxide
B 05

openi ng

oxazolldlnone Exanple No Structure MP. [C] I1C0 [M 126 N 229Z 0.013
/' A\ NN\ G F5 FF OO0 F 127 FO H 111}l 159 0.0007 ~AJ, Br O 128 198
3.002 ONNO~N\ Br S OO 129019(30001 Q\IN~N1\Br0130"FO
206 .0033 N1 s C 00 BHCO05 1 121-Foreign countries -79- Exanple No.

Structure Bdakhpld 20 1C50 [M  130a F 194 ON\ / N, NI S C

10

15

20

N-({3-[3-(Aminocarbonyl)-4-(4-morpholinyl)phenyl]-2-0xo0-1,3-0xazolidin-5-yl}methyl)-5-

chloro-2-thiophenecarboxamide

MS (ESI): m/z (%) = 465 (M+H, 100);

HPLC (method 4): rt = 3.07 min.

Example 121

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

thiophenecarboxamide

MS (ESI): m/z (%) = 452 (M+H, 100);

HPLC (method 4): rt = 2.86 min.

Example 122

N-({3-]3-Acetyl-4-(4-morpholinyl)phenyl]-2-o0x0-1,3-0xazolidin-5-yl} methyl)-5-chloro-2-

thiophenecarboxamide

MS (ESI): m/z (%) = 464 (M+H, 100);

HPLC (method 4): rt = 3.52 min.

Example 123

N-({3-[3-Amino-4-(3-oxo-4-morpholinyl)phenyl]-2-0x0-1,3-0oxazolidin-5-yl} methyl)-5-chloro-

2-thiophenecarboxamide

MS (ESI): m/z (%) = 451 (M~+1L, 100);

HPLC (method 6): rt = 3.16 min.

Example 124

5-Chloro-N-({3-[3-chloro-4-(2-methyl-3-0x0-4-morpholinyl) phenylj-2-oxo-1,3-0xazolidin-5-
yl}methyl)-2-thiophenecarboxamide

MS (EST): m/z (%) = 484 (M+H, 100);

sgbsequent cyclization to give the correspondi ng

" CN



OO0 1310 195 ).85 1 N1l Nz~ C 0132 0 206 .12 GI N~Nr \ NCO F 133
~\ FO 217 BRAG35 i @ NFbrelgnhburtids \ ~~ )r S, Cl 134 0 F 207 0.48 O from

1- (4-am nophenyl )-piperidin-3 ol (Tong,L.K 7. et al.; Amer.Chem Soc 1960;
82,1988). 135 202 1.1 NNCN N NA C 0136 CF 239 1.2 OF F,F OHO 137 7~
F 219 0.044 NJN/-\ NN\ANF g G O®-1FFF

HPLC (method 4): rt = 3.59 min.

Example 125

5-Chloro-N-({3-[3-chloro-4-(2-methyl-5-0x0-4-morpholinyl)}phenyl]-2-ox0-1,3-0xazolidin-5-
yl}methyl)-2-thiophenecarboxamide

5  MS (ESI): m/z (%) = 484 (M+H, 100);
HPLC (method 4): rt = 3.63 min.

Example 125a

5-Chloro-N-[(2-0x0-3-{4-[(3-0x0-4-morpholinyl)methyl]phenyl}-1,3-oxazolidin-5-yl)methyl]-

2-thiophenecarboxamide
10 MS (ESI): m/z (%) = 450 (M+H, 100);
HPLC (method 4): rt = 3.25 min.

The following compounds were moreover prepared via the route of the epoxide opening using an

amine and subsequent cyclization to give the corresponding oxazolidinone:

xample No. Structure M.p. [°C] [ICso [uM]
126 N Ci\\ 2297, 0.013
OO
F Fo
F‘\)LO
F
127 F (3\\ 159 0.0007
o N ST
\_« \/\/ s Br
0 0
128 F %\\ 198 0.002
)
I:;\N@—N\&,H ’S\ Br
0 0
129 %\\O 196 0.001
Q- D
0 0
130 F 3’\\ 206 0.0033
N-@—N 2 n M
- \/\,N s Gl
o 0
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- 80- ExanpPHCRp1 18} -Foretencounttigs.
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[C] 1G50 [M

~N

foll owi ng Exanples 14 to 16 are worki ng exanples for the voluntary,

optionally taking place, )
5-Chloro-N- ({(5S)-3-[3-fluoro-4-(1-oxo-I

oxi dation pro

Ss step. Exanple 14 5
| anbda] 4, 4-t hi azi nan- 4-yl ) phenyl | - 2-
N\ /

0 BHC 05 1121-Foreign countries
139 217 1.7 CN\/

/\Cl The
i.e.

0xo0-1, 3- oxazolidin-5-yl}nethyl)-2-thiophenecarboxanmide F O O=S \- N
C S\ HN O{Example No. Structure M.p. [°C] [[Cso [uM]
5-Chloro-N-({(5S)-3-[3-fluoro-4-(1, 4-thiazi nan-4-yl) phenyl]-2-oxo-1| 3-oxazol i
din-5-yl}nethyl)-2- thiophenecarboxamde (0.1 g, 0{22 mml) from Fxanple 3 in
met hanol (0. 7] 713%) i s added at Ot 10°to a sol uti on|l8f sod{um periodate (0.05
g, 0.23 mml) [in water (O. 540 tor 3|h at OC. Subsequently, 1
m of DVF is added and the ure is stl réd for 8 Ir at|RI'. After addition
of a further {50 ng of sodi Jm perlodate he m xtufe is again stirred
overni ght at R®1 The batch |s subsequently treategopth sm of water and
t he insol ubl e|product is filtere Owi t h.guction After washing W th water
and drying, 60 ng (58 % of { O\fJ\e'IN)fS@f@ are|obtaingd. 15 M p|: 257C
Rf (silica gel} toluene/ethyl etate 1:1y = 0.54 (starting material|= 0.46);
132 Q 206 0.12
N»\j\/ B
GNO Ngf@*m
F
133 217 0.062
@NVI\,N
134 207 0.48
C@/w
from 1-(4-aminophenyl)-piperidin-3-
ol {Tong,L.K.J. et al.;
J.Amer.Chem.Soc 1960; 82,1988).
135 >/ 202 1.1
COM»
136 239 1.2
@’ww
FLF
o
137 F 0)\\ 219 0.044
NCN@'N‘/&/N 4 s\ cl
o}
FEF
oo
138 0\_\ Q 95 0.42
N_@N‘)O\’Nrﬂ}‘cl
o}




| C50 value = 1.1. pM M (DCl) 489 (MtNH4), O sanple. BHC 05 1 121-Foreign
countri es BI85 EXalvpbreighboltdgar at i on of

5-chloro-N- ({(5S)-3-[4-(1, 1-di oxo- 1[ | am bda] 6, 4-t hi azi nan-4-yl) - 3-

fl uorophenyl]-2-oxo-1 , 3-oxazolidin- 5-yI8)0 met hyl ) - 2-t hi ophenecarboxanmid e F O
NNOC O0\-j I S~ HNO 5 I
5-Chloro-N-({(5S)-3-[3-fluoro-4-(1, 4-thi azi nan-4-yl) phenyl ] -2-oxo-1, 3-oxazol i
di n-5-yl } et hﬁEX)lmgh Nohi ophefsggaiRoxam de from Exampig. Bcf @c) @v) 0. 2R mmol ) in
3.32 M of a mxture of 1 part of water and 3 parf{s of a¢etone is f[reated
with 80 ng (0{66 nmml) of Ninethyl norpholine N-oxide (NMD and 0.1 nl of a
2.5 % strengti3gol uti on of ¢sm um tep)\[oxi de in 2-mtihyl - 241pr opanol .| ' t he

m xture is stiirred overni ght @gﬂm\t,ﬁfnpe/ ture apnd 40 ny of NMO afe added
again. After 10 further ni Qﬁ he ba §'s®addeqd to 50|m of water and
extracted thr$e times with ethyl acetate. Fromthe¢ organic phase, pfter
drying and evaporating, 23 ng, and fromthe aqueous phase after filtering
off the insoluble solid with suction, 19 ng (altogether 39% of theory) of the
target caonpoupd are obtained. Mp.: 238C, 15 Rf (toluene/ethyl acetate 1:1)
= 0. 14 (stgﬁﬁéﬂwlﬂﬁﬁéﬁwtﬂs 1415, Laire workirgoexgmplge for téf’iBOIH‘Nfryi\E- @piignally Bsing
(MENHA) L QllagadfidaBion pleé@MRbE 16 5- Chlor o- N-{ o

[ (5S)-3-(3-fluoro-4-norpholinophenyl)-2-o0xo-1, 3-oxazol i din-5-yl] nethyl}-2-
20 t hi ophenecar boxam de N-oxide is obtained by treating

5- chl or o- NExamdes}4 3- ( 3-f | uor o- 4- nor phol i nophenyl ) - 2- oxo- 1, 3- oxazol i di n-

5 S-Chloro-N-({(5S)-3-[3-ﬂuor0-4-(1-oxo-1[lambda]4,4—thiazinan-4-yl)phenyl]-2-0x0-1,3-
oxazolidin-5-yl}methyl)-2-thiophenecarboxamide

F
O
0=S§ N
/

O

I~
N\/JW Cl
HNN
0

5-Chloro-N-({(58)-3-[3-fluoro-4-(1,4-thiazinan-4-yl)phenyl]-2-o0xo0-1,3-0xazolidin-5-y1} methyl)-2-
thiophenecarboxamide (0.1 g, 0.22 mmol) from Example 3 in methanol (0.77 ml) is added at 0°C
10 to a solution of sodium periodate (0.05 g, 0.23 mmol) in water (0.54 ml) and stirred for 3 h at 0°C.
Subsequently, 1 ml of DMF is added and the mixture is stirred for 8 h at RT. After addition of a
further 50 mg of sodium periodate, the mixture is again stirred overnight at RT. The batch is
subsequently treated with 50 ml of water and the insoluble product is filtered off with suction.

After washing with water and drying, 60 mg (58 % of theory) of crystals are obtained.
15 M.p.:257°C;

Re(silica gel, toluene/ethy! acetate 1:1) = 0.54 (starting material = 0.46);

ICsp value = 1.1 pM;

MS (DCI) 489 (M+NH,), Cl sample.



5-y|]nethy|é-z-thioghenecarquanide from Exanple 1 wi th nonoperoxypht hal ate

acid mag ! ore 18 121-Foreign countries -82- M5 (ESI): 456 (MtH,

21% d sanple), 439 (100% . The follow ng exanples 31 to 35 and 140 to 147

relate to the voluntary, i.e. optionallygtaking place, amdination process

step. Ceneral nethod for the preparation of am dines and am di ne derivatives

starting from 5 cyanonethyl phenyl -substituted

5- chl or o- NEfaffpleo¥®- 1, 3- oxazol i di n-5-yl ) net hyl | - 2- t hi ophenecar boxam de

derivatives The respective cyanonet hyl phenyl - substituted

5-chl oro- 2- 0x0-1, 3-axazold di,n- 5 t -2- thi ophepecar boxamn

derivat i vgis '%&?r@%g%. ) i sogsti rrgé%l?rﬁ%awé% hflg%/(tha’g'dé% oﬁmagﬁggfﬁhts@rzgalghmyga'fi de

in  pyridi erfpteayl-2hx09 ,3-0xdzdlidinE/yE)meilon)-Biidoihenésabbotainideat RT t oget her with

triethylamne (8.0 eq.). 10 The reaction mxture is diluted with ethyl

acetate (EtOAc) and washed m%th 2 N hydrochloric acid. The organic phase is

dried using MpSO™4 , filtered and evapofiated in vacuo. The crude product is

di ssol ved in ac&-qne —Q1- 0. treated with nethyl iodide (40

eq.). The reacti 1 xt 1e i foff 2 to 5 h at roomtenperature (RT)
in

and then concent vac resi due i s disg&dl ved i n net hano
(0.01-0.1 nnl/lﬁDand,“Ttﬁ the \p . stituted amidines,

treated with ammoni um acetate (3 eq.) and a c\loride (2 eqg.). For the
preparation of the substituted am di ne derH imary or secondary
amnes (1.5 eq.) and acetic acid (2 eq.) are o the nethanolic
solution. After 5-30 h, the solvent is renoved in vacuo and the residue is
purified by chromatography on an RPS silica g colum 20
(water/acetonitrile 9/1-1/1 + 0.1%rifluoroacetic acid). The follow ng were

prepar e, i_ ek ous, ONGr. 4 qEXa _|§ . a_ 11 T A
(L a- Ca- (TSR R ARRD b AR S ey g g S s ) - s o
| or 0- 2- t hthivphanetixoia frode ERndldS3 ((EBk) 0.2viimolPin 3323838 of MhtikturtQd)1; part of

water and 3 parts of acetone is treated with 80 mg (0.66 mmol) of N-methylmorpholine N-oxide

(NMO) and 0.1 ml of a 2.5 % strength solution of osmium tetroxide in 2-methyl-2-propanol. The
mixture is stirred overnight at room temperature and 40 mg of NMO are added again. After a
10 further night, the batch is added to 50 ml of water and extracted three times with ethyl acetate.
From the organic phase, after drying and evaporating, 23 mg, and from the aqueous phase after
filtering off the insoluble solid with suction, 19 mg (altogether 39% of theory) of the target

compound are obtained.
M.p.: 238°C;
15 Re(toluene/ethyl acetate 1:1) = 0.14 (starting material = 0.46);
ICs, value = 210 nM;
MS (DCI): 505 (M+NH,), Cl sample.

Example 16

5-Chloro-N-{[(5S)-3-(3-fluoro-4-morpholinophenyl)-2-oxo-1,3-oxazolidin-5-ylJmethyl}-2-

20  thiophenecarboxamide N-oxide

is obtained by treating 5-chloro-N-{[(5S)-3-(3-fluoro-4-morpholinophenyl)-2-oxo-1,3-oxazolidin-
5-yl|methyl}-2-thiophenecarboxamide from Example! with monoperoxyphthalate acid

magnesium salt.



| [PLC (nmethod 4): rt = 2.63 min BHC 05 1 121-Foreign countries -83- Exanple
32: 5- Chl oBHE NS (1{131-F3re{gh cburiidsy dr o- 1

H i mi dazol - 2-yl ntct hyl ) phenyl ] - 2- oxo-1, 3- oxazol i di n- 5-

yl }met hyl ) - 2- t hi ophenecar boxam de M5 (E 2): mz (%9 = 419 (M+H, 100); 5 HPLC
(method 4): rt = 2.61 min Exanple 33: B5¥Chloro-N|
(3-{3-12-imno-2-(4-norpholinyl) ethyl] phenyl}-2-o0oxo-1, 3-oxazolidin-5-

yl ) net hyl ]Mg(mb:mphemapmro/b,cmamuﬂe),h@((lﬁﬁt)): mz (%9 = 463 (MrH, 100); 10
HPLC (method 4): it = 2.70 mn Exanple 34:

5- Chl oro- 2-1m no; yl ) et hyl

oheny 12 B f%hé‘gméfémlfsd?ﬁt%% 8 1y s e st ol s
Mz (%N = A4, {ditiatichQRdcess slp. HPLC (nmethod 4): it = 2.82 nin Exanple 35:

N ({3-[3-(2- Am no- 2-i m noet hyl ) phenyl ] - 2- oxo- 1, 3- oxazolldln 5-yl}

nct hyl ) - 5-chl oro-2- thi ophenccar boxam de, M5 ( ESI) (%9 = 393 (Ml 1,
100); 20 ﬁ}pl_eeal( wéfthﬁgd'on)the ipreparationgof amidines Efo}I @milm derlvatlves starting from

5- Chl oro- l\ky(a{lglngtﬁylﬁ)ﬂelg"l-gﬁmﬁﬂﬁai 1H-im d fzQbredNy %mﬂ)hﬁ -dxazolidin-5-yl)methyl]-2-
phenyl ] - 2- 0xo- 1, 3- 0xazol i di n-5- yl} nethyl)-2-thi ophenecarboxamn de (ESI):
mz (% ﬂlmhemwbomoyie dpriatyss 1 121- Forei gn countries -84-

The respective cyanomethylphenyl-substituted 5-chloro-N-[(2-0x0-1,3-0xazolidin-5-yl)methyl]-2-
thiophenecarboxamide derivative (1.0 eq.) is stirred in a saturated solution of hydrogen sulfide in
pyridine (about 0.05 — 0.1 mol/l) for one to two days at RT together with triethylamine (8.0 eq.).
10 The reaction mixture is diluted with ethyl acetate (FtOAc) and washed with 2 N hydrochloric acid.

The organic phase is dried using MgSOy , filtered and evaporated in vacuo.

The crude product is dissolved in acetone (0.01-0.1 mol/l) and treated with methyl iodide (40 eq.).
The reaction mixture is stirred for 2 to 5 h at room temperature (RT) and then concentrated in

vacuo.

15 The residue is dissolved in methanol (0.01-0.1 mol/l) and, for the preparation of the unsubstituted
amidines, treated with ammonium acetate (3 eq.) and ammonium chloride (2 eq.). For the
preparation of the substituted amidine derivatives, primary or secondary amines (1.5 eq.) and
acetic acid (2 eq.) are added to the methanolic solution. After 5-30 h, the solvent is removed in
vacuo and the residue is purified by chromatography on an RP8 silica gel column

20 (water/acetonitrile 9/1-1/1 + 0.1% trifluoroacetic acid).
The following were prepared in an analogous manner:

Example 31:

N-({3-[4-(2-Amino-2-iminoethyl)phenyl]-2-o0x0-1,3-oxazolidin-5-yl} methyl)-5-chloro-2-

thiophenecarboxamide
25 MS (ESI): m/z (%) = 393 (M+H, 100);

HPLC (method 4): rt =2.63 min



HPLC (et hod 4): = 2.65 mn Exanple 141
5- Chl or o- WMM4- mor phol i nyl ) et hyl ] phenyl) - 2- oxo- |

, 3-oxazol i din-5- yl)nethyl]-2-thi ophenecarboxamd e 5 M5 (ESI): mz (% = 463
(I\/HrH 100); HPLC (nethod 4): rt = 2.65 n Exanple 142

5-Chl oro- N-[ (3-{4-[2-imino-2-(1-piperidinyl)ethyl] phenyl}-2- oxo 1, 3-oxazolid
|n 5-yl)nmethyl]- 2-thi ophenecarboxam de 10 M5 (ESI): mz (%9 = 461 (M+H,
100); HPLExamyé¢3d 4): rt = 2.83 min Exanple 143
5-Chloro-N-[(3-{4-[2-imno-2-(1- pyrrolidi nyl)ethyl]

(ES1y: ) ot 2 Eapore R iy obyalBorc b ab b RO RREAIES, o ol'C 144

5- Chl or o- l\mr(.ahﬁma{t&mfmmhmexwuam no) - 2-i m noet hyl ]
phenyl } - 2- oxo- 1, 3- oxazol i din-5- yl) nethyl] -2-thiophenecarboxamd e 20 M5

ESI = |V|+ HPLC t hod 4 t = 2.89 m Ex | 145
(5 Chl)oro hq%/%%l)("ﬁ/z%o/g FQQ%O‘%)IP?)Z 2, 2- 'E?Ftllcj)orozat h;l)am' noj (rantﬂyl) e

phenyl ) - 2- oxo- 1, 3- oxazol i di n-5-yl]methyl)-2-thi ophenecar boxam de BHC 05 1
121- For®i gHPICOphdtiddes: rt 83:61MBn (ESI ): mz (% = 475 (MtH, 100); HPLC (et hod
4): rt = 2.79 mn Exanple 146

Example 33:

5-Chloro-N-[(3-{3-[2-imino-2-(4-morpholinyl)ethyl|phenyl}-2-0x0-1,3-0xazolidin-5-
yl)methyl]-2-thiophenecarboxamide

MS (ESD): m/z (%) = 463 (M+H, 100);
10 HPLC (method 4): rt =2.70 min

Example 34:

S-Chloro-N-[(3-{3-[2-imino-2-(1-pyrrolidinyl)ethyl] phenyl}-2-0x0-1,3-oxazolidin-5-
yl)methyl]-2-thiophenecarboxamide

MS (ESI): m/z (%) = 447 (M+H, 100);
15 HPLC (method 4): rt = 2.82 min

Example 35:

N-({3-[3-(2-Amino-2-iminoethyl)phenyl]-2-ox0-1,3-0xazolidin-5-yl} methyl)-5-chloro-2-

thiophenecarboxamide
MS (ESD: m/z (%) = 393 (M+H, 100);
20  HPLC (method 4): rt = 2.60 min

Example 140

5-Chloro-N-({3-[4-(4,5-dihydro-1H-imidazol-2-ylmethyl) phenyl]-2-0x0-1,3-0xazolidin-5-
yl}methyl)-2-thiophenecarboxamide

MS (ESI): m/z (%) = 419 (M+H, 100);



N-({3-[4-(2-Anilino-2-imnoethyl)phenylJ-2-o0xo-1, 3- oxazol i di n-5-yl } met hyl ) - 5-

chl o ro-2-BBCYRIldphEneparcbowsyi de M5 (ESI): mz (%9 = 469 (MtH, 100); HPLC

(method 4): rt = 2.83 mn Exanple 147

5-Chloro-N-[(3-(4-[2-i mno-2-(2-pyridiny]am no)ethyl]phenyl)-2-oxo-1, 3- oxazol

idin-5- 10 yl)netbyl]-2-thi ophenecarboxahide M5 (ESI): mz (% = 470 (M+H,

100); HPLC (nmethod 4): rt = 2.84 mn The foll ow ng Exanples 148 to 151

rel ate to mpEC ghetiwdayat o2.6B@Gnam no- protecti ve groups: General method for

t he cl eavage of Boc protective groups (tert-butyloxycarbonyl): R N Ok R-NH2

15 H AqueoEs tri“ uoroacetic acid (TFA, about 90 % is added dropwi se to an

i ce-cool e of a lert-butyloxycarbonyl- (Roc)-protected conpound in

chl orof orm or dichl oromethane (about 0.1 to 0.3 not/1). After about 15 mn,

the ice copChRgo-NS|3-eAT/Rfin@d{4 nive pholitlDéthyll phefijll-2tox6-1{06xadd1ui-52- 3 h  at

roomtenperature, before concentrating the solution and drying it in a high

vacuum Th’@)'?'égflha'éh‘QBh“l"§°‘trﬁk’€é'ﬁ“% i n di chl oronet hane or

di chl or onet hane/ net hanol and washed with saturated sodi um hydrogencarbonate

or 1 N sodifgnEesry.dh/ew.se 460Nt ane), The organi ¢ phase is washed with saturated

sodium chloride solution, dried over a little magnesium sul fate and

concentrated. Purification by «crystallization fromether or

et her/ di chiiBrlofethesfa: thiXt%m88 optional |y takes place. In an anal ogous

manner, the follow ng were prepared fromthe correspondi ng Hoc-protected 25

precur sor Sgxa 195 1 121-Foreign countries -86- Exanple 148

N- ({3-[ 4- CAm nonet hyl ) phenyl ] - 2- oxo- 1, 3-oxazol i di n-5-yl } met hyl ) -5-chl oro-2-th

i ophene- car boxani de starti n% from Exanpl e 92:
5-Chloro-N-[(3-{4-[2-imino-2-(1-piperidinyl)ethyl] phenyl}-2-0x0-1,3-oxazolidin-5-yl)methyl]-

2-thiophenecarboxamide
10 MS (ESD: m/z (%) = 461 (M+H, 100);
HPLC (method 4): rt = 2.83 min

Example 143

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

15 MBS (ESD): m/z (%) = 447 (M+H, 100);
HPLC (method 4): rt =2.76 min

Example 144

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

20 MS (ESD: m/z (%) = 461 (M+H, 100);
HPLC (method 4): rt = 2.89 min

Example 145

5-Chloro-N-{[3-(4-{2-imino-2-[(2,2,2-trifluoroethyl)amino]ethyl} phenyl)-2-o0x0-1,3-

oxazolidin-5-yl|methyl}-2-thiophenecarboxamide



5 M5 (EST): (1/? 349 (M- NH2, 25), 305 (100); HPLC (method 1): rt (% =
3.68 (98). BH@Q&I 2 -Bom&me 149

N-{[ 3- (4- Am nophenyl ) - 2- oxo- 1, 3- oxazol i di n-5-yl ] met hyl } - 5- chl or o- 2-t hi ophenec
arboxanmi de 10 starting from Example 93:¢sM5 (ESI): mz (% = 352 (M+H, 25);
HPLC (method 1): rt (%9 = 3.50 (100). 1C50: 2 gM An enantionerically pure
alternative synthesis of thi s conpound is shown in the follow ng schene 15
(cf. al so B8I(B$amde(’s) A475 OEI2A86305, 1979; Chem Abstr. 90, 186926): BHC 05 1
121- Foreign countries -87- 1. BuLi O 2. Rdycidyl butyrate = N O ONO QN
oH O \/W%q %hﬂi Pht hal i m de, DEAD/ PPh3 0 2.) NH, NH2. H7O in

et hanol %3 % Or 0- 2-t hi ophenecar box- YZS\ ylicacid, EDC HOBT O
O Zn/HC HZN & NN CI O Exanple 150 5-Chloro-N-((3-[4-(gl ycyl am no)

phenyl ] - 2-kwamyple Btooxazol i di n-5-yl } net hyl ) - 2-

N-({3-[4-(2-Anilino-2-iminoethyl) phenyl]-2-0x0-1,3-oxazolidin-5-yl}methyl)-5-chloro-2-

5  thiophenecarboxamide
MS (ESI): m/z (%) = 469 (M+H, 100);
HPLC (method 4): rt = 2.83 min

Example 147

5-Chloro-N-[(3-{4-[2-imino-2-(2-pyridinylamino)ethyl] phenyl}-2-o0x0-1,3-0xazolidin-5-
10 yDmethyl]-2-thiophenecarboxamide

MS (ESI: m/z (%) = 470 (M+H, 100);
HPLC (method 4): rt = 2.84 min
The following Examples 148 to 151 relate to the cleavage of BOC amino-protective groups:

General method for the cleavage of Boc protective groups (fert-butyloxycarbonyl):

0
R-Hiok —  R-NH,

Aqueous trifluoroacetic acid (TFA, about 90 %) is added dropwise to an ice-cooled solution of a

15

tert-butyloxycarbonyl- (Boc)-protected compound in chloroform or dichloromethane (about 0.1 to
0.3 mol/l). After about 15 min, the ice cooling is removed and the mixture is stirred for about 2-3 h
at room temperature, before concentrating the solution and drying it in a high vacuum. The residue
20  is taken up in dichloromethane or dichloromethane/methanol and washed with saturated sodium
hydrogencarbonate or 1N sodium hydroxide solution. The organic phase is washed with saturated
sodium chloride solution, dried over a little magnesium sulfate and concentrated. Purification by

crystallization from ether or ether/dichloromethane mixtures optionally takes place.

In an analogous manner, the following were prepared from the corresponding Boc-protected

25  precursors :



t hi ophenecar boxam de 5 startl ng from Exanpl e 152: M5 (ES-pos): mz (% = 408
(100); Oprd 118 iy 3.56 (97). 1C50: 2 pM Exanple 151 10

5- (Am norrethyl) 3- [4 (2 0XO0- I-pyrrol i di nyl ) phenyl]-1, 3-oxazol i di n-2-one
starting from Exanple 60: M5 (ESI): mz {29 = 276 (M+H, 100); HPLC (nethod
3): rt (W = 2.99 (100). 1C50: 2 M 15 The followi ng Exanples 152 to 166
relate to the am no group derivatization of aniline- or BHC 05 1 121-Foreign
countries Eg@aplo®48yl am ne- substituted oxazolidi nones with different
reagents: Exarrpl e 152

5- Chl oro- r 1, 3- oxazo

lidin-5- yl} 3’%‘ (ﬁmf F‘aé&?ﬁp@ﬂhﬁl g)é%?ggxam%c!%%)gxgﬁ’(%}@?%ﬁﬁlﬂ% lﬁ?ﬁéﬁo tus C

754 nmg (2. @rhmahl)-d«)f

N-{[3-(4-am nophenyl) 2- 0x0-1, 3-oxazol i di n-5-yl ] nmet hyl )-5-chl or o- 2-

t hi ophenecsq?rf)g X&m(l rgfn Exarrpl e 149) are added at 0OCto a solution of 751
(4.3 mol ) ore BFy%ine, 870 ng (6.4 mol) of FlOBT

(1- hydr oxy- IH-benzotrlazoIe x H20), 1790 nmg (4.7 mol) of HBTU

[ 0- ( benz ot MISAESH):-nl/z y%o) = BN NENHY, 25),6306 &r8);hy| ur oni um hexaf | uor ophosphat e] and

10 1.41 m (12.9 rrrml) of N-rrethyl nmorpholine in 15 m of DVF/CH2C 2 (1 :1).

The m xtur roomtenperature, before diluting with
wat er . Theﬁglll’(zé edl als gh?&sflltered of f and

ICs: 2.2 pM

Example 149

N-{[3-(4-Aminophenyl)-2-oxo0-1,3-0xazolidin-5-yl]methyl}-5-chloro-2-thiophenecarboxamide
10  starting from Example 93:

MS (ESD: m/z (%) = 352 (M+H, 25);

HPLC (method 1): rt (%) = 3.50 (100).

ICsp: 2 uM

An enantiomerically pure alternative synthesis of this compound is shown in the following scheme

15 (cf. also Delalande S.A., DE 2836305,1979; Chem.Abstr. 90, 186926):



dried. Yield: 894 ng (79.7 % of theory) M5 (DCl, NH3): mz (% = 526 (M-NH4.
100); HPL@@M&E%@QAM{IB@_ 4.17 (97). 15 Exanple 153

N-[(3-{4-[ (Acetyl am no) net hyl ] phenyl } - 2- oxo- 1, 3- oxazol i di n-5-yl)

net hyl ] - 5-chl oro- 2- t hi ophenecarboxam dg,H ~NC 1 VvN' S ~N~O OA

m xture of 30 ng (0.082 mmol ) of

N- ({3-[4- (am nonet hyl ) phenyl ] - 2- oxo- 1|, 3-oxazol i di n-5- 20

yl ) met hyl ) - 5-chl or o- 2- t hi ophenecarbéxdm de (from Exanpl e 1@ in 1.5 mM of

absol ute THE ane= 1. g m of efbsll ut e dichl ororret(bane of absol ute
pyridine i st o at it h lacet-ReSlvcigvhbutvalge \S/J\lé mol ). The
m'xtureiso’Stl jht a roomte erature”Th C O ]l"Forelgn

countries -89- produc i s obtai nedﬁﬁ“j‘g Ption of ether and crystallization.
Yield: 30 ng (87 % of theory), M5 (ESI): mlz (%9 = 408 (M+H, 18), 305 (85);
HPLC (method 1): rt (% 3.78 (97). 1C50: 0.6 pM5 Exanple 154 N-{[3-(4-{

[ (Am nocarb ] } phenyl) - 2- oxo- 103 oxazolidin-5-yl] nethyl}-5-
chl or o- 2- thﬁgﬁﬁé‘%@'g?b%@rﬁ% HN )Q 00.19 m (0.82 mmol) of

trimet hyl si lg}ﬁ Nﬂﬁﬁ,ﬂ at na's1 added %Eol omlglerrp/ \ture to a 10

m Xt ure Of U ||9 \u uug T |} =Of /
N-({3-] 4- (a ¥ enyl |- 2- oxo®1, 3- oxazol i di n- 5- Cl
yl } et hyl) - éDg b%ﬁlcﬁeﬁécar boxam de (from Exanpl e 148) inl1.0mnm

di chl or onet ha

Q
Mo
Zn/HCl HZN-®~N\/K/H T

S Cl

o)

Example 150

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

thiophenecarboxamide
5  starting from Example 152:

MS (ES-pos): m/z (%) = 408 (100);
HPLC (method 3): rt (%) = 3.56 (97).
ICsp: 2 uM
Example 151

10  5-(Aminomethyl)-3-[4-(2-0x0-1-pyrrolidinyl)phenyl]-1,3-oxazolidin-2-one
starting from Example 60:
MS (ESI): m/z (%) = 276 (M+H, 100);
HPLC (method 3): rt (%) = 2.99 (100).
ICsp: 2 M

15 The following Examples 152 to 166 relate to the amino group dertvatization of aniline- or



m xture is stirred overnight, before obtaining the product by filtration
af t er addi BHGr05df12é{Faertign coMitebsd: 21.1 ng (52 % of theory), MsS (ESI): mz (%
= 409 (M+H, 5), 305 (72); 15 HPLC (nethod 1): rt (% = 3.67 (83). IC5 : 1.3
M BHC 05 1 121-Foreign countries -90- Geperal nethod for the acyl ation of
NV-{[ 3- (4- am nophenyl) - 2- oxo- 1, 3- oxazol 1 ti n- 5-

yl ] met hyl } - 5- chl or o- 2-t hi ophenecar boxam de wi th carbonyl chlorides: Oy\~ \
I QL H RYCbenzylafin¥=substitued-bxrolittiddhed with alfferent Bagdnit: 0 H Under argon, an about
0.1 nolar solution of N{[3-(4-am nophenyl)-2-o0xo0-1, 3-oxazolidin-5- 5

yl ] met hyl } - 5- cql iro- 2-t hi ophenecar boxam de (from Exanple 149) (1.0 eq.) in
absol ute t hane/ pyridine (19:1) is added dropwisc to the
appropriate acid chloride (2.5 eq.). The mxture is stirred overnight,

bef or e bei pEThdroN-gE- [N Rer2bRtyloxbea@BorigftPhaniih®phényH-2L-MNogDRaMzolidigGhnol 0gi es)
and 2 m of absolute, dichloronmethane. After gentle stirring for 1 h, it is
filtered oYymethy2rthiophenecarbogamide concentrated. A purification of the
products by preparative RP-HPLC optionally 10 takes pl ace.

OYO
o HACrN\)_\N O
/jVOJLN/\er H&
H o = cl

754 mg (2.1 mmol) of N-{[3-(4-aminophenyl)-2-0x0-1,3-0xazolidin-5-yl]methyl}-5-chloro-2-

thiophenecarboxamide (from Example 149) are added at 0°C to a 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
10 1.41 ml (12.9 mmol) of N-methylmorpholine in 15 ml of DMF/CH,Cl, (1:1). The mixture is stirred
overnight at room temperature, before diluting with water. The precipitated solid is filtered off and

dried. Yield: 894 mg (79.7 % of theory);
MS (DCI, NH;): m/z (%) = 526 (M+NH,, 100);
HPLC (method 3): rt (%) = 4.17 (97).

15 Example 153

N-[(3-{4-[(Acetylamino)methyl]phenyl}-2-0x0-1,3-0xazolidin-5-yl)methyl]-5-chloro-2-

thiophenecarboxamide

A mixture of 30 mg (0.082 mmol) of N-({3-[4-(aminomethyl)phenyl]-2-0x0-1,3-0xazolidin-5-
20 yl}methyl)-5-chloro-2-thiophenecarboxamide (from Example 148) in 1.5 ml of absolute THF and
1.0 ml of absolute dichloromethane, 0.02 ml of absolute pyridine is treated at 0°C with acetic

anhydride (0.015 ml, 0.164 mmol). The mixture is stirred overnight at room temperature. The



The follow ng were prepared in an anal ogous manner: Exanple 155

N-({3-14-( 1 t1iesp- oxo- 1, 3- oxazol i di n-5-vl ) met hyl )-5-chl oro-2-th
i ophene- carboxamde 15 LCGMs: nfz (%9 = 394 (M+l |, 100); LC M (nethod 6):
rt (%9 = 3.25 (100). 1GC50: 1.2 M Exanplg 156

5-Chl oro- N-[ (2- ox0-3-(4-[(2-thi enyl carbonyl ) am no]

phenyl } -1, 3-oxazolidin-5-yl)nethyl]-2- 20 thi ophenecarboxam de LCMsS. nfz (%
- 462 ( MrHrodwols;obtajngd hﬁaiditfmnmﬁdth@) and crystalidpation3Y 81d: 0. 00)87 BKEHEey L
121-Poreign countries -91- 1Cso: 1.3 M Exarrpl e 157 5-C hloro-N-[(3-

{4-[ (et homgﬁﬁyrjg)l %])?\Ela_g[qyﬂ@ (3% ngs) oxazol idin-5-yl) nethyl]-2- thiop

he neca rb o 424 (Ml -1, 100); LC M (nethod 6):
rt (%9 = 3.39 (100). 1GCso: 0.73 M Exanple 158 N-{4-[5-({
[ (5- Chl or oHRLE kingthed 1): it €hoAyB 97 no) net hyl ) - 2- oxo- 1, 3- oxazol i di n-3-yl]
phenyl }- 10 3, 5-di net hyl - 4-i soxazol ecarboxam de LC-Ms: mz (% = 475 (M+H,
100). IC593 8:648 M Exanpl e 159 5-Chl oro- N-| [3 (4-{ [(3-chl oropropyl)
sul fonyl | am 0no} enyl ) - 2-oxo- 1, 3-oxazol i din-5- 15
yl ] met hyl } - 2-t hi ophenecar boxami de

5 Example 154

N-{|3-(4-{|[(Aminocarbonyl)amino]methyl} phenyl)-2-ox0-1,3-0xazolidin-5-yljmethyl}-S-

chloro-2-thiophenecarboxamide

Yo

0.19 ml (0.82 mmol) of trimethylsilyl isocyanate is added dropwise at room temperature to a
10 mixture of 30 mg (0.082 mmol) of N-({3-[4-(aminomethyl)phenyl]-2-ox0-1,3-0xazolidin-5-
yl}methyl)-5-chloro-2-thiophenecarboxamide (from Example 148) in 1.0 ml dichloromethane. The
mixture is stirred overnight, before obtaining the product by filtration after addition of ether.

Yield: 21.1 mg (52 % of theory),
MS (ESI): m/z (%) = 409 (M+H, 5), 305 (72);
15 HPLC (method 1): rt (%) = 3.67 (83).

IC50: 1.3 ]J.M



0 ~-O0 SNO r CHO C 35 ng (0.1 nmol ) of

N- { [ 3- ( 4- aBHRdBHel tForedangeantiie3- oxazol i di n- 5-yl ] net hyl } - 5- chl or o- 2-

t hi ophenecar boxam de (from Exanple 149) are added to an ice-cool ed sol ution
of 26.4 nmg (0.15 mmol) of 3-chloro-I-prgpanesul fonyl chloride and 0.03 ni
(0.2 mmol) of triethylamine in 3.5 m 20 of absol ute dichl oronmethane. After
30 mn, the ice cooling is renoved and the m xture is stirred overnight at
room t enpefanernk, mpthbdr doadthienpegiBtomyoef ald[¥-(4cansinephienpl)-2RBo{153-wamdlidin-5-

(AI‘ gonaut ljrl%gtm?n’@-:ﬁgcg-ll%mbf ﬁlnd hgnegam()ﬁamlde .Wltlﬂ cg{'l%rﬂeltchﬁorl es,The suspen3| on is

gently stift Pere resi th
di chl or onet hane/ net hanol ) and the filtrate is concentrat ed. The product is
purified by preparative 3;' | PLC. Yield 19 6 mg (40 % of theory), BHC 05 1

121 -Foreign countries - LC M5 % cgl\/HrH 100); LC-Ms (nethod
B): it (% = 3.82 (9% é\d{m?M anple GE’

5-Chl oro- N ({3- 14 Xi so® hi azol"i di n I)phenyl] 2- 0x0- 1, 3- oxazol i di
n-5-yl } met hyl ) - Ha\] henecarbomamdeOO C I~NNNJWJ Il O A mxture of
13.5 nmg (0.027 mml) of 5-chloro-N-{[3-(4-{[(3-chl oro-

propyl ) sul fonyl ] am no} phenyl ) - 2- oxo- K 3- oxazol i di n-5-yl]nmethyl}-2-thi opheneca
rboxam de (from 10 Exanple 159) and 7 Ony

I) of potassium
carbonate in 0.2 nl of DW i®s h/@d
R/U\N
H

Under argon, an about 0.1 molar solution of N-{[3-(4-aminophenyl)-2-ox0-1,3-0xazolidin-5-
5  yllmethyl}-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 eq.). The

mixture is stirred overnight, before being treated with about 5 eq of PS-trisamine (Argonaut

Technologies) and 2 ml of absolute dichloromethane. After gentle stirring for 1 h, it is filtered off

and the filtrate is concentrated. A purification of the products by preparative RP-HPLC optionally
10 takes place.

The following were prepared in an analogous manner:

Example 155

N-({3-[4-(Acetylamino)phenyl]-2-o0x0-1,3-0xazolidin-5-yl}methyl)-5-chloro-2-thiophene-

carboxamide

15  LC-MS: m/z (%) = 394 (M+H, 100);
LC-MS (method 6): rt (%) = 3.25 (100).
ICsp: 1.2 pM
Example 156

S-Chloro-N-[(2-0x0-3-{4-[(2-thienylcarbonyl)amino] phenyl}-1,3-oxazolidin-5-yl)methyl]-2-

20  thiophenecarboxamide
LC-MS: m/z (%) = 462 (M+H, 100);

LC-MS (method 6): t (%) = 3.87 (100).



at 100C. After cooling, is diluted with dichl oromethane and washed with

wat er . Th&ﬂﬂ@&i&&pﬁm&lﬁmﬁrl ed and concentrated. The residue is purified
by preparative thin | ayer chromatography (SI lica gel,
di chl or omet hane/ met hanol, 95:5). Yield: g,.8 ng (14.4 % of theor y), M5 (ESI):

ink (% = 456 (M+H, 15), 412 (100); 15 LC—MS (method 4): rt (% = 3.81
(90). ICsO 0.14 aM Exanple 161

5- Chl or o- Nkt ( BgM 3- 14- [ (5- chl or opent anoyl ) am no] phenyl ) - 2- oxo- 1, 3- oxazol i di n
-5- yl)met hyl ]-2-thi ophenecarboxamide O CI NMNM~~NC 20 00.5 g (1.29
mol ) of

N-{[(SS) - #ﬂ%‘ﬁ%—snzophenyl ) - 2-oxo0-1|, 3-oxazol i di n-5-yl ] met hyl }-5-chl oro-2 BHC
05 1 121-Foreign countries -93- thiophenecarboxam de (from Exanple 149) are
di ssol ved 3- EhRﬁ‘o-lM—[(3}f{4-t(ﬁtetlmliyﬁkqi)umm]landylt}-aaﬁbdcﬁ-om«hltuiﬂs-azl)gneﬂﬂyl]m mol ) of
5-chl oroval er chloride and also 0.395 m (2.83 mmol) of triethylamne. The
batch is eWgp F'éﬁ“%rd’o?‘?f“ ﬁcuo and chromat ographed on silica gel using a
toluene/ethyl acetate=l:1 -> ethyl acetate gradient. 315 ng (52% of theory)
of a sof i dL@aMs: abi gbedd (M-HH,QOO)leC. Exanpl e 162

5-Chl oro-N- ({(5S) - 2- oxo- 3-14- ( 2- oxo-| - pi peri di nyl ) phenyl } -1, 3- oxazol i di n-5-yl

} et hyl ) - ZLétMé)(nPe 03%?ca{/b)ox3a5g 1(aoe 0 OO dNO-NN
ICso: 0.73 uM

Example 158

N-{4-|5-({[(5-Chloro-2-thienyl)carbonyl| amino} methyl)-2-ox0-1,3-0xazolidin-3-yl] phenyl}-

10 3,5-dimethyl-4-isoxazolecarboxamide
LC-MS: m/z (%) = 475 (M+H, 100).
ICS(): 0.46 l.lM

Example 159

5-Chloro-N-{[3-(4-{[(3-chloropropyl)sulfonyl]amine}phenyl)-2-0x0-1,3-0xazolidin-5-
15 yljmethyl}-2-thiophenecarboxamide

Q
>0 |

5

Cl

35 mg (0.1 mmol) of N-{[3-(4-aminophenyl)-2-0xo-1,3-0xazolidin-5-yl|methy!}-5-chloro-2-
thiophenecarboxamide (from Example 149) are added to an ice-cooled solution of 26.4 mg (0.15
mmol) of 3-chloro-1-propanesulfonyl chloride and 0.03 ml (0.2 mmol) of triethylamine in 3.5 ml
20  of absolute dichloromethane. After 30 min, the ice cooling is removed and the mixture is stirred
overnight at room temperature, before adding 150 mg (about 5.5 eq) of PS-trisamine (Argonaut
Technologies) and 0.5 ml of dichloromethane. The suspension is gently stirred for 2 h, filtered (the
resin is washed with dichloromethane/methanol) and the filtrate is concentrated. The product is

purified by preparative RP-HPLC. Yield: 19.6 mg (40 % of theory),



~Cl  O10 30 ng of 60 per cent NaH in liquid paraffin are added under inert
condi ti onsBHG 05 1] -Gbre[stumuiet t he m xture is heated for 30 mn to 75C unti |
conpl etion of the evolution of gas. Subsequently, a solution of 290 ny
(0.617 mmol) of 5-chloro-N[((5S)-3-{4-[{(5-chl oropentanoyl)am no] phenyl }- 2-
oxo0- 1, 3-oxazol i di n-5-yl ) met hyl ] - 2-t hi ophi€énecar boxam de (from Exanple 161) in
5mM of nethylene chloride is added and the m xture is stirred overnight at
room t enper@Ms: &/z Phe- 4eaei4mnodb is term nated and the mixture is added to
100 M of water and extracted with ethyl acetate. The evaporated organic
phase is r 8 colum and eluted with
acetonltrlﬂéﬁ&gégﬁm%gg h58(7?g@{¥3 theory) of the target conpound are
obt ai ned. Mp.: 205C, NWR (300MHz, d6-DVSO): S= 1.85 (m4H), 2.35 (m 2H)
3.58 (ﬁ]4Fﬁkm3J&§d(ﬁ]lFD, 4.2 (t,1 H, 20 4.8 (m1H, 7.18

(d, I H thiophene), 7.26 (d,2H), 7.5 (d,2H), 2.68 (d, 1H thiophene), 9.0 (t, |
H CONH). 1C50: 2.8 nM13HC 05 1 121-Foreign countries -94- Exanple 163 5-C
hl or o- N- [¥¥SQ¥EQQ{4-[(3-bronDpropionyl)anino] p

henyl } - 2- oxo- 1, 3-oxazol i di n-5- yl)nethyl]-2-thi op henecarboxam de N NN Y~S Cl
Br-/~09 55-C1ilo@ &\642{31@41(1 ﬂdﬁﬂ:d@&&k&ﬁﬁﬂ&ndﬁ@%ﬁényﬁ EﬁHioEK@JKRAz%hM% yipEaR e 164

5- Chl or o- ng 0X0- 3-[ 4- ( 2- oxo- I-azetldlnyl)phenyl] OvaO|IdIn 5-yl}
met hyl ) - 2-2 '}wmn@ﬁ&%mﬁ@am de O ON\ NON
o) 4 0
O~
A o4
O
Cl /) N\)\/

S
@)

A mixture of 135 mg (0.027 mmol) of  5-chloro-N-{[3-(4-{[(3-chloro-
propyl)sulfonyl]amino} phenyl)-2-oxo-1,3-0xazolidin-5-ylJmethyl}-2-thiophenecarboxamide (from
10 Example 159} and 7.6 mg (0.055 mmol) of potassium carbonate in 0.2 ml of DMF is heated for 2 h
at 100°C. After cooling, it 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);

15  LC-MS (method 4): rt (%) = 3.81 (90).
ICsp: 0.14 uM

Example 161

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

O
cl Mo
S
0 0

0.5 g (1.29 mmol) of N-{[(5S)-3-(4-aminophenyl)-2-oxo-1,3-0xazolidin-5-ylJmethyl}-5-chloro-2-

20



Cl 0 10 is obtained in an anal ogous manner by cyclization of the open-chain
br onmopr opi BG5S ¢ dApHomain chbunmmiasExanpl e 1 63 by neans of NaH DMSO. Ms (ESI):
mz (%9 = 406 ([MtH ', 100), d sanple. 1C50: 380 nM Exanpl e 165 15

tert- Butyl 9

4-{4-[5-({[(5-chl oro-2-thi enyl)carbonyl]ém no} met hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-
yl ] plienyl}-3,5-di oxo-I|-piperazi necarboxylate OMN HS AN' C 0~ QI
N,,,LO O BhG lﬁbﬁeéhrbbgﬂmic_i@f(ﬁfd')rgmx@lﬁpl@tlm)%e diSotved Q02 TTEAI ()f)teﬁrﬂlyﬂﬂﬂlllr)m afd treated

tNh.{ gghéﬁeg‘ﬁ‘tﬂb@i&ﬁ{né}e‘)“ l)é’)fgﬁc'}]B%"%é‘Hiz 5{‘41%'@ 6‘? M—%ﬁgy éﬁwﬂeﬂqb#éfe%éﬁaémeﬂi 1)

are added 112 BatchS@! bl\tab@f@teefmlx%udfﬁnc( @hiBma kﬁed%n Boiea igdl NAAE ACRehe/@ ld 300
ng (2.2 mmol ) of HOBT, 0.66 mn met hyl norphol i ne and 64

(6
(1.7 ol )acgterRTY etiH@cqitg gradient 3159pg egﬂéwf@%wépﬁawared@rwy after
diluting with dichloronethane, being washed with water, saturated ammonium
chloride sglubipg; saturated sodi um hydrogencarbonate sol uti on, water and
sat ur at ed SOdI um chl oride solution. The organic phase is dri ed over
magnesi um sul fate and concentrated. The crude product is purified by
chr omat ogrEx@mpletsi | j ca gel (dichl oromet hane/ methanol 98:2). Yield: 134 ny
(29 %of theory); 10 M5 (ESI): mz (%9 = 571 (MtNa, 82), 493 (100); HPLC

(method 3)5 chiord-K((Esft23%0-89902-0kdP PipefidinV) phenyl]-1,3-oxazolidin-5-ylymethyl)-2-

thiophenecarboxamide

10 30 mg of 60 per cent NaH in liquid paraffin are added under inert conditions to 5 ml of DMSO and

the mixture is heated for 30 min to 75°C until completion of the evolution of gas. Subsequently, a
solution of 290 mg (0.617 mmol) of 5-chloro-N-[((55)-3-{4-[(5-chloropentanoyl)amino}phenyl}-2-
oxo0-1,3-oxazolidin-5-yl)methyl]-2-thiophenecarboxamide (from Example 161) in 5 ml of
methylene chloride is added and the mixture is stirred overnight at room temperature. The reaction
15 s terminated and the mixture is added to 100 ml of water and extracted with ethyl acetate. The
evaporated organic phase is chromatographed on an RP-8 column and eluted with

acetonitrile/water. 20 mg (7.5% of theory) of the target compound are obtained.
M.p.: 205°C;

NMR (300 MITz, ds-DMSO): 5= 1.85 (m,4H), 2.35 (m,2H), 3.58 (m,4H), 3.85 (m,1H), 4.2 (t,1H),
20 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,1H,CONH).

ICSO! 2.8 nM



Exanpl e 166 )

N-[ ((5S) - 3BHG.0p { R} -Fareimnicaentesox o- | - pyrrol i di nyl ] phenyl } - 2- oxo-1, 3-oxazolidin
-5-yl)methyl] 15 5-cl doro-2-thi ophenecarboxam detrifl uoroacetate 0 BOCNH COCH
OHOBT HZN/ NHI +S0d SCHEDC DQEA3 1i3Ct y 00 CHBHINH/ \ NO
H Me3SI, K203 NS C1 0 S,CH3 BHC 05 1 121-Foreign countries -96- OO
BOCNH, 6N O TFA VVN1 d OI~Q HZN._F NN / vCd O

N2- (t ert - Bigample B63ponyl ) - N1- {4-[ (5S)-5- ({ [(5-chl oro-2-thienyl)carbonyl]

am no} net hyl ) - 2- oxo-1, 3- oxazol i di n-3-yl ] phenyl } - D- met hi oni nam de 429 ny

(1.72 nmol ) -P% «DaNetAioni ne. 6 (72 ol ) ogf N 53)-3-(4 5

am nopheny% fﬁ&»r J)(;I;m- ,Sg?cr@i@oﬁr?%’?ﬁtoglog??%{n&%hﬂ%%f%rl %—‘5{? %(i!u{d({)np enecar boxam d
e, and 527ylymeth{IB24HKiophemledarbbxaiBl hydrate are dissolved in 35 mM of DW, and
treated with 660 ng (3.441

0
O o
) ﬂ: N\/K/HO / S\ N

5  is obtained in an analogous manner from Example 149.

Example 164

5-Chloro-N-({(5S)-2-0x0-3-[4-(2-0x0-1-azetidinyl)phenyl]|-1,3-oxazolidin-5-yl} methyl)-2-

thiophenecarboxamide

O

S-S o

s Cl

0]

10 is obtained in an analogous manner by cyclization of the open-chain bromopropionyl compound

from Example 163 by means of NaH/DMSO.
MS (ESID): m/z (%) = 406 (IM+H]", 100), CI sample.
IC50: 380 nM

Example 165

15  tert-Butyl 4-{4-[5-({[(5-chloro-2-thienyl)carbonyl]amino} methyl)-2-o0x0-1,3-0xazolidin-3-
yl] phenyl}-3,5-dioxo-1-piperazinecarboxylate

Yoo

(ENQN\/‘\/NO o



mol ) of EDCI hydrochl oride and subsequently dropwise with 689 ng (5.334

mol ) of NBBEMYIL12hFpreigncomytiesni ne. The mixture is stirred at room
tenperature for two days. The suspension obtained is filtered off vvlth
suction and the residue is washed with RMF. The conbined filtrates 10 are

treated with sone silica gel, evaporated in vacuo and chronat ographed on
silica gel using a toluene -> T10EE7 gradient. 170 ng (17% of theory) of the
target comiumg @B5i mgnod) rEIN-{[Ag4- apbionhenmlb-ZbS@@3mzcrbildtnai Yiédt?thﬂf -6-8hloR;2-

EOlgge?_e/ggt ?% ]é«%%cah?&%gl]df ig gl_linl%ﬁef} mu&urﬁ %%@QF I\/nghcg]gm%gh are gédekl tg," aBm)

DVSO), 3. 6so(umbﬁb1§ 1993nS((( 85 thindl) ofBAGin(imdRichtic 24id33¢0mna 9.2 m?noZ) c(fZHI)BT 0.66 ml

t hi ophene rt of an AB an AB stem
o CPIeTNg i SrckrBiim@indige aBo 3P R U pkusaly rf s Pt By St
tert-Buyl overmght before, after diluting with dichloromethane, being washed with water, saturated
(3R)-1-{4-[(5S5)-5- {11§5 chl or o- 2-t hi enyl 3hcar bonyl ] am no} net hyl )-2 oxo-1, 3-
oxazol i di ARy KBIRY e}SOiutweosaéur@tW sestigryitydrpeeasdshngieesolisign, wateragd sefumtsd ol )
of N2- (terdoaRpf QKMAAL RAMKN) Tfl\l,lorgﬁmi f)@a% isodrlcli [ ﬁ@n@guﬁ%n %ulfate and concentrated

t hi enyl) car bonyl ] am no} et hyl % 0x0-1, 3-oxazol i din-3-yl ] phen D- net hi oni na
m de are Hies@uﬂe\meldqchlszmnﬁed) y Civemtagraphyraacsilisd sal (dichiorgnah n(e@lawk 933hol ) of
trimethyls d al so 60.4 ng (0.437 nmol) of potassium
car bonat e ginc?o %Qg{pgﬁhg&gﬂhours at 80C. Subsequently, the m xture is
evaporated in a high vacuum and the residue is washed wth ethanol. 25 99 ng
of theld ar YSH(EE&ympe (d=peh@+tNa, BHCA¥H100)121- Forei gn countries -97- ' H NMR
(300 MHz, d6-DVSO): b =1.4 (s, 1H,BOC), 1.88-2.05 (m1H), 2.3-2.4 (mIH),
3.7-3.8 ( 4.1-4.25 (m1H), 4.25-4.45 (mIH), 4.75-4.95
(m 11-1), ]gh%g?’?eﬁg?d% A’)( heng§9")7 25 (d,| 11), 7.52 (d, part of an AB
system 2H), 7.65 (d, part of an AB system 2H), 7.65 (d, IH thiophene),
9.0 (broad&s:RHM 5
N[((5S)-3-{4-[(3R)-3-Am no-2-oxo-1-pyrrolidinyl]phenyl}-2-o0xo-1, 3-oxazolidin
-5-y1) net hﬁ( - eS | or o- 2-t hi ophenecar boxam de trifl uoroacetate 97 ng (0. 181
mol ) of BT (3R -1-{ 4-[(59)-5-({[(5-chloro-2- thienyl)carbonyl]
am no) net hyl)-2-oxo0-1, 3-oxazol i di n-3-yl ] phenyl }-2-o0xo0-3-pyrrolidinyl -
N-[((58)-3-{4-[(3R)-3-Amino-2-oxo-1-pyrrolidinyl] phenyl}-2-0x0-1,3-0xazolidin-5-yl)methyl]-

15 S-chloro-2-thiophenecarboxamide trifluoroacetate

3\\ BOCNH,__COOH
0
HZNO—N H T\ + _HOBT ___
A s~ © S. EDC, DIEA
O CH3 !
HJ@C 0+0 , o
CH.HN o
3 ﬁO'NV()K,H /R Me,SI, K,CO,
s~ Cl
o)
S<



carbamate are suspended in 4 m of methylene chloride, 1.5 m of
trifluoroaiddeile 1dé] Hormgiea cayriies 10 and the mixture is stirred for 1 hour at
room t enper at ure. Subsequently, it is evaporated in vacuo and purified on an
RP- HPLC (acetonitrile/water/ 0.1/ %FA gragient). After evaporating the
fraction concerned, 29 ng (37% of theory) of the target conmpound having a
nmelting point of 241 C (des.) are obtained. Rf (Si Q2. EtOH TEA=17:1) 0.19. 15
"H AMR (300 MHz, d@-DMSO) S' .92-2.2 (mIH). 2.4-2.55 (m1H, partially

masked by pe - olm2 3.75-3.95 tm3H), 4.1-4.3 (m 2H),
47549( hne (d -pa|+—et—-ahAB system 2H),
7.7 (d, part of B S ( t hi ophene), 8.4 (broad

s,3H NH3), 8.9 (t 1, NHCO) The fall oW ngcllixanpl es 167 to 170 relate to
the i ntroduction of sul f onam de groups into phenyl- 20 substituted
oxazol i di nones: General nethod for the pr eparation of substituted

sul f onam des startl fr m5 chI or
(2- oxo- 3- phenyl - | ]-2-thi ophene ca rboxa mde Op -0
NS\C CI-0~~NIOS® % NS\ N JHSO"~-NO BHC 05

1 121-Foreign countrie€
5- Chl oro- N-[ ( 2- oxo0- 3- phenyl 1,3 oxazol i di - 5- §I)n%'t hyl ] - 2-t hi ophencear boxat ni
dc (from Exanple 96) is added under arg at 5Cto chlorosulfonic acid (12
eq.). The reaction mxture is stirred at roomtenperature for 2 h and

subsequent i’ o%Qa%b?lﬁgélz‘-’ng{& 4(5-551 %-(§£§Elil£’1‘ot zaih"}‘engﬂ&ﬂ%bﬁﬁexdlﬁo}ﬁfe{ﬂyﬁrze d,

washed with ter ubse di ssdlved I'n
t et rahydr otmrla}tm(a@olidmﬁtyllp)leurlthmethgonamuder oom t enper at ure and

429 mg (1.72 mmol) of N-BOC-D-methionine, 605 mg (1.72 mmol) of N-{[(5S5)-3-(4-

5  aminophenyl)-2-oxo-1,3-0xazolidin-5-yl]methyl}-5-chloro-2-thiophenecarboxamide, and 527 mg
(3.44 mmol) of HOBT hydrate are dissolved in 35 ml of DMF, and treated with 660 mg (3.441
mmol) of EDCI hydrochloride and subsequently dropwise with 689 mg (5.334 mmol) of N-ethyl-
diisopropylamine. The mixture is stirred at room temperature for two days. The suspension
obtained is filtered off with suction and the residue is washed with DMF. The combined filtrates

10 are treated with some silica gel, evaporated in vacuo and chromatographed on silica gel using a
toluene -> T10EE7 gradient. 170 mg (17% of theory) of the target compound having a melting
point of 183°C are obtained.

R¢ (Si0,, toluene/ethyl acetate=1:1):0.2.

'H.NMR (300 MHz, ds;-DMSO0): §=1.4 (s,1H,BOC), 1.88-1.95 (m,2H), 2.08 (5,3H,SMe), 2.4-2.5

15 (m,2H, partially masked by DMSO), 3.6 (m,2H), 3.8 (m,1H), 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,|H,NH).

tert-Butyl (3R)-1-{4-[(5S)-5-({[(5-chloro-2-thienyl)carbonyl]amino}methyl)-2-o0x0-1,3-
oxazolidin-3-yl]phenyl}-2-o0x0-3-pyrrolidinylcarbamate

20 170 mg (0292 mmol) of  N2-(tert-butoxycarbonyl)-N1-{4-[(5S)-5-({[(5-chloro-2-
thienyl)carbonyl]amino } methyl)-2-o0x0-1,3-oxazolidin-3-yl]phenyl}-D-methioninamide are
dissolved in 2 ml of DMSO and treated with 178.5 mg (0.875 mmol) of trimethylsulfonium iodide
and also 60.4 mg (0.437 mmol) of potassium carbonate and stirred for 3.5 hours at 80°C.
Subsequently, the mixture is evaporated in a high vacuum and the residue is washed with ethanol.

25 99 mg of the target compound remain.



treated with the corresponding amne (3 eq.), triethylamne (1.1 eq.) and

di et hyl anBlde8ydildl-Hercighgountiges ) . The reaction mixture is stirred for 1-2 h
and subsequently concentrated in vacuo. The desired product is purified by
means of flash chromat ography (dichlorqggthane-nethanol m xtures). 10 The
followi ng were prepared in an anal ogous manner: Exanple 167

5- Chl or o- N-({2 0X0-3-[4-(1-pyrrolidinyl sul fonyl)phenyl]-1, 3-oxazolidin-5-yl}m
et hyl ) - 2- 'FhNEBhEAR dfh oxRMSER: WslﬁﬂgulB@ﬂkl@@ﬁ(ﬁ(ﬁgzﬂ(PMHNbpan10U338470

ékﬂmgﬂxaml@%S 3. £89PL 1), 121 ROl TR, P95 2hs Gl 1694 5 4934 1800716 (RP: O-5

5- Chl or o- NhiopBenf )} 7[26 44, i}, Fryd2-(H; girtoefraa ZA B ylsiesy RHR riyd 5] (d heantydf) an 24 xy@tedn, 3HD X azol |

di n-5- yl) yl.] - 2-thi ap ne boxamd e 20 M5 (ESI): mz (%9 = 499

([MHH -, 1 33 @r’a@&ﬂﬁf@ﬂ-gﬁﬁﬁf@%@r@t hod 2): rt (% = 3.3 (100). Exanple 169
5- Chl oro- N- ((2- oxo-3-[4-(1-pi peridinyl sul fonyl) phenyl J-1, 3- oxazol i d

| n-5-ylg n'ENJ’[Q(5S)-32{'4-Kﬂ)@hﬁﬂﬂﬁﬁfomliyﬂﬂﬁdﬁ@]ﬂ)ﬁnﬂfﬁal-()xo-lrﬂ-axz(z&ﬁdmus%eﬂ{ymH]
100), d sanple; HPLC (nethod 2): rt (% 4 (100). BHC 05 1 121- Forelgn
countries 5- glgoroé(gml‘gnqcyeboxamlde trifluoroacetate

5-Chloro-N-[ (3-{4-[(4-hydroxy-I-piperidinyl)sul fonyl]phenyl}-2-oxo-1, 3- oxazol
i di n-5- ylgmet hfﬁlg] 2-(bhspphenggay boxam dcweVBulyES! ) R IZ{4 [’@S)% @F{@ cmbMHﬂ
100), d sanple; FIPLC (nethod 3): rt (%9 =3.9 (1 qP

thlenyl)carbonyl]ammo}methyl) 2-0x0-1,3-o0xazolidin- 3-yl]pheny1}-2 -0X0-3- pyrroI inyl-

carbamate are suspended in 4 ml of methylene chloride, 1.5 ml of trifluoroacetic acid are added

10 and the mixture is stirred for 1 hour at room temperature. Subsequently, it is evaporated in vacuo
and purified on an RP-HPLC (acetonitrile/water/0.1%TFA gradient). After evaporating the
fraction concerned, 29 mg (37% of theory) of the target compound having a melting point of

241°C (des.) are obtained.
R¢(Si0,,EtOH/TEA=17:1) 0.19.

15 'H-NMR (300 MHz, dg-DMSO): 6 =1.92-2.2 (m,1H), 2.4-2.55 (m,1H, partially masked by DMSO
peak), 3.55-3.65 (m,2H), 3.75-3.95 (m,3H), 4.1-4.3 (m,2H), 4.75-4.9 (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,|H,NHCO).

The following Examples 167 to 170 relate to the introduction of sulfonamide groups into phenyl-

20  substituted oxazolidinones:

General method for the preparation of substituted sulfonamides starting from S-chloro-N-

[(2-0x0-3-phenyl-1,3-oxazolidin-5-yl)methyl]-2-thiophenecarboxamide

: @)\\ A

x

O

w
O=h=

Cl



5-Chl nro-N-({2-ox0-3-[4-(1-pyrrolidi nyI)phenyI] 1, 3-oxazol idin-5-yl}nmeth

thyl)-2
-t hi ophen@ld@0bdAAiF deighl c@uBiésO N) ~ 1k O OON~NH3CH3 OO 3 S~ S

a \vd \ 10 780 ng (1.54 mmol) of

tert-butyl-I -{4-[5-({[(5-ch| or o- 2-t hi eny],) car bonyl ] am no) net hyl) - 2- oxo-

1, 3-oxazol i di n-3-yl ] phcnyl }prolinate are”dissolved in 6 m of dichloronethane
and 9 m of trifluoroacetic acid and the m xture is stirred for two days at

40C. The r3®ahiotoad-[{iokbBrpheing- 1tSh@:lazolﬁmr&ﬂmﬁétaﬂputmme&hhrb@mlw (tomeRxh@pleand 2

N sodi um roxj,de sol ution S oncentrated and stirred
i th et ner e Bt o 00 s R Ea - TRE SRRy £ st A

extracti onob& taﬁpem&u@v&a hws%secfdeﬂlﬂy&fdeai tai@ v CERiprai@dic dipRited W eRerpd, 0duct
is chronat og ra hed on silica gel (CH2Cl2/EtOH conc. aq. NH3 soln. =

100/ 1/0. 1 ‘E’ﬁ W‘ibﬁati')a“dfgedrrg (40 9% of theory) of the product are obt ained.
M5 (ESI): mz (% = 406 (MeH, 100); HPLC (nethod 4): rt = 3.81 nin. 20 HPLC

par anmeter SS@MIu&@y'\@ iPEERNRY G &irdfydidTeaBR-CoRDY uhﬁ%r"éﬁgo@laa& ?odnﬂfélnﬁ@rﬁt%ﬂa ang the
preceding exanplés (the unit of the retention tinme (rt) is mnutes): [1]

Col umm:  Krigiediwithahg comespondaepaning (7 et). §Gthylamief 12 e )7middimethylamingpyuidive A =

0.01 M BHG(Q5 i 1 weBIFe
0'5 mn S8IA "D 475 A g SeV e R R S Rt e B AE s,

L-R tenper@ﬁmdepm@d@@, isf paified By 7Beand mif nflash dironegtography  @idblordvhetkBP@4thai] =
CH3CN, gradi ->0.5mMn 90%A -> 4.5 min 10%A ->6.5 mn 10%A

MIX ures)
10 The following were prepared in an analogous manner:

Example 167

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

thiophenecarboxamide

MS (ESD): m/z (%) = 492 ([M+Na]", 100), 470 ((M+H]", 68), Cl sample;
15 HPLC (method 3): rt (%) = 4.34 (100).

ICsp: 0.5 pM

Example 168

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

20 MS (ESD): m/z (%) = 499 ([M+H]", 100), Cl sample;
HPLC (method 2): rt (%) = 3.3 (100).
Example 169

5-Chloro-N-({2-0x0-3-[4-(1-piperidinylsulfonyl)phenyl]-1,3-oxazolidin-5-yl}methyl)-2-

thiophenecarboxamide
25 MS (ESI): m/z (%) = 484 ([M+H]", 100), Cl sample;

HPLC (method 2): rt (%) = 4.4 (100).



[3] Colum: Kromasil 8 60*2, L-R tenperature: 30C, flow = 0.75 mmri 1,

el uent : A BHO 063521 Fonfigicommriess = CH3CN, gradient: -> 0.5 min 98%A -> 4.5 nin
10%A ->6.5 min 0% [4] Columm: Symmetry C 8 2. 1x150 mm colum oven: 50C,
flow=10.6 mMmnl, eluent: A= 0.6 g of gp%strength HO/l water, B = CH3CN,
gradient: 0.0 min 90%A -> 4.0 mn 10%A ->9 mn 10%A [5] MHZ-2Q I nstrunent
M cromass Quattro LCZ 10 Col um Symretry C18, 50 mnmx 2.1 mm 3.5 pm

t enper at ur Bxandfl€176 |l ow = 0.5 mM mn', eluent A = CH3CN + 0.1%form c acid,
eluent B = water + 0.1%formc acid, gradient: 0.0 mn 10%A > 4m n90%A- >6

T 20% % Ee AR M SRR R ARILE 7 SRR Y S

CH3CN + 0. 311)rﬂ(etﬁgﬂl]-mtmo@nudcarebxmtieB = water + 0. 1%form c acid, gradient: 0.0
mn 10% A -> 4m n90%A->6 mn 90% A [7] MHZ-7Q, I nstrunent Mcrorrass Quattro

LCZ Col um 3.5 m tenperature: 40C, flow = 0.5
mmn', M?,{Egﬁ %(O&nga%ml ﬁ/”ﬁo‘l]ﬂrﬁ%%lﬁm d, eluent B = water + 0.1 %
formc aC|d, gradient: 0.0 min 5%0A ->1 20 mn 5%A ->5 mn 90%A ->6 mn
90% A GeneHalC mméthaiB)f a(v%peepat@ni on of oxazol i di nones of the general formula
B by solid phase- assisted synthesis Reactions with different resin-bound
products tQqok I e in a set of separate reaction vessels.
5- (Bronone 4-fl uoro-3-nitrophenyl)-1, 3-oxazol i di n-2-one A (prepared
from 25 epibronohydrin and 4-fluorine-3-nitrophenyl isocyanate using
Li Br Bu3PO 5411:wb@nqza;ﬂabngp@ymﬁanjdﬁﬂéﬁﬁﬁ@54na£9ndaa)s ¢Bmefhyd,2-3. 75 ol ) and
ethyl dIISO opyl am ne (DI EA, 1.91 , 4.13 mml) were dissolved in DMSO (70
treat Rhle?‘f‘fa °§%‘Btﬂ‘?dary ami ne (1 1 eqg, am ne conponent 1) and reacted
for 5 h at 55C. TentaCGel SAMresin (5.00 g, 0.25 nmol/g) was added to this

sol ution an C 05 1 121-Foreign countri - 101 reacted for 48 h at 75C.
The resin d an@ repeatedl y was ed t tham)l (MeOH) ,
di et hyl f or OH, dichl orone d| et hyl ether and
dried. The o
o) O H
A N =
H
H,C CI% 5 O 0
SN
Cl Cl =

10 780 mg {1.54 mmol) of tert-butyl-1-{4-[5-({[(5-chloro-2-thienyl)carbonyl]amino}methyl)-2-oxo-
1,3-oxazolidin-3-yl]phenyl}prolinate are dissolved in 6 ml of dichloromethane and 9 ml of
trifluoroacetic acid and the mixture is stirred for two days at 40°C. The reaction mixture is then
concentrated and stirred with ether aﬁd 2 N sodium hydroxide solution. The aqueous phase is
concentrated and stirred with ether and 2 N hydrochloric acid. The organic phase from this

15  extraction is dried over MgSQ,, filtered and concentrated. The crude product is chromatographed

on silica gel (CH,Cl,/EtOH/conc. aq. NH; soln. = 100/1/0.1 to 20/1/0.1).
280 mg (40 % of theory) of the product are obtained.

MS (ESI): m/z (%) = 406 (M+H, 100);

HPLC (method 4): rt = 3.81 min.

20  HPLC parameters and LC-MS parameters of the HPLC and LC-MS data indicated in the preceding

examples (the unit of the retention time (rt) is minutes):

[1] Column: Kromasil C18, L-R temperature: 30°C, flow = 0.75 mlmin™, eluent: A = 0.01 M



resin (5.00 g) was suspended in dichloronethane (80 m), treated with DVA (10
eq) and 5-BHGl06rid2hFoprimmreuricsar bonyl chl ori de [prepared by reaction of

5- chl or ot hi ophene- 2-carboxylic acid 5 (5 cq) and

1-chl or o-1 - di net hyl am no- 2- net hyl pr open30é5 cq) in DCM (20 m) at room
tenperature for 15 minutes] and reactéd ' for 5 h at roomtenperature. The
resin obtained was filtered and repeatedly washed with MeOH, DCM and di et hyl

et her and HCi®dB =SHHe8gp@mthty-> 0. HRin 98%4 AN->WaS miS UBHEe ndeTminn 0RME/ wat er (v/ v
9:2, 80 m), treated with SnCl12*2H20 (5 eq) and reacted for 18 h at room

t enper at ur The resin | in. turn repeatedl shed Wi th MeOH, DM ter,
MeQH, 10 o CAlmy e Co Al LoRtemprare %ﬁswﬁ?‘éaoﬂm@lgugw&%g 141 Mo
treated wi tilpd)EA dHIONEGdieNS 024 mRGOWA B 2maciodh £ Bleorhfa ot eq of acid
derivative 1) and reacted at roomtenperature overnight. Carboxylic acids
were converted into the corresponding acid chlorides before the reaction by
reaction w3t Folmd; Feromsil 48 9874 Lotk tesinstatr¢ie0iy flamop 8rie milminegelugiisd § G5t he
car boxys i cyagdid), # 2 C%Mgéradiaﬁﬂb%%fmﬁ%%ws A OhinhP%H Be.sHyg 166al N was
repeatedly washed with 15 DVMF, water, DM, MeOH, DCM and di et hyl ether and
dried. In the case of the use of Fnoc- protected am no acids as acid

deri vat i vel4l Colupa: Eyrametpr Gt bilve mit. solpmpazen: &4, awat 0-¢ odnin” t dwese et Ube f or
15 mnutes,| of) i S Y, Ld @ hibdona R L& e/ DN v/ v,
14y and §RE A A e LA R | BB PP B! PRrhEP 5l
dried. Thel({#dducts were subsequently cleaved fromthe solid phase using
trifluoroacetic acid (TFA)/DCM (v/v, 1/1), the 20 resin was filtered off and

the reactign,sol Wwions Ne: ev ated, ~Jhe crude products were filtered
t hr ough siﬁiﬁ]ca g%@’lg%&v}éﬁ}b%ﬁfo%%?u%ﬁ%%%apor ated in order to obtain a set of
products B. 2N O RNR2Z &ZNO R FNOHNN"OL--~Br Rz ~Br A zN o
Tent aGed SARINKR SRnmNy H18,M0 riie xt2alGaimSAMum, temperature: 40°C, flow = 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 %0% A

[6] MHZ-2P, Instrument Micromass Platform LCZ

Column Symmetry C18, 50 mm x 2.1 mm, 3.5 pm, temperature: 40°C, flow = 0.5 mlmin, eluent
15 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

[71 MHZ-7Q, Instrument Micromass Quattro LCZ

Column Symmetry C18, 50 mm x 2.1 mm, 3.5 pm, temperature: 40°C, flow = 0.5 mlmin™, eluent
A = CH;CN + 0.1% formic acid, eluent B = water + 0.1% formic acid, gradient: 0.0 min 5% A -> 1
20  min 5% A -> 5 min 90% A -> 6 min 90% A

General method for preparation of oxazolidinones of the general formula B by solid phase-

assisted synthesis
Reactions with different resin-bound products took place in a set of separate reaction vessels.

5-(Bromomethyl)-3-(4-fluoro-3-nitrophenyl)-1,3-oxazolidin-2-one A (prepared from
25  epibromohydrin and 4-fluorine-3-nitrophenyl isocyanate using LiBr/Bu;PO 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), treated with a secondary amine (1.1 eq, amine component 1) and

reacted for 5 h at 55°C. TentaGel SAM resin (5.00 g, 0.25 mmol/g) was added to this solution and



BHC 05 1 121-Foreign countries -102- C O ROz OO\ / NN~-OOSC Rz LTG
SAM R Fi 2BHC08 1R]l-Kpreigmegpniiess SnClZ RZ\ , OR N5 Eq TGSAM R3 >==0 HN
O TFADCM R 1!'1 NNOOSGCG Rz NTGSAM R3 >=0O0 HNO\NNt~-OOS d Rz
NH B 5 Conpounds prepared by solid phasgrassisted synthesis: Exanple 172

N ({3-[3-Am no-4-(1-pyrrolidinyl)phenyl]-2-oxo-I, 3-oxazolidin-5-yl}nmethyl)-5-
chl oro-

reacted for 48 h at 75°C. The resin was filtered and repeatedly washed with methanol (MeQH),
dimethylformamide (DMF), MeOH, dichloromethane (DCM) and diethyl ether and dried. The
resin (5.00 g) was suspended in dichloromethane (80 ml), treated with DIEA (10 eq) and 5-
chlorothiophene-2-carbonyl chloride [prepared by reaction of 5-chlorothiophene-2-carboxylic acid

5 (5eq)and l-chloro-1-dimethylamino-2-methylpropene (5 eq) in DCM (20 ml) at room temperature
for 15 minutes] and reacted for 5 h at room temperature. The resin obtained was filtered and
repeatedly washed with MeOH, DCM and diethyl ether and dried. Subsequently, the resin was
suspended in DMF/water (v/v 9:2, 80 ml), treated with SnCl,*2H,0 (5 eq) and reacted for 18 h at
room temperature. The resin was in turn repeatedly washed with MeOH, DMF, water, MeOH,

10 DCM and diethyl ether and dried. This resin was suspended in DCM, treated with DIEA (10 eq)
and at 0°C with an acid chloride (5 eq of acid derivative 1) and reacted at room temperature
overnight. Carboxylic acids were converted into the corresponding acid chlorides before the
reaction by reaction with 1-dimethylamino-1-chloro-2-methylpropene (1 eq, based on the
carboxylic acid) in DCM at room tem'perature for 15 min. The resin was repeatedly washed with

15 DMEF, water, DMF, MecOH, DCM and dicthyl ether and dried. In the case of the use of Fmoc-
protected amino acids as acid derivative 1, the Fmoc protective group was cleaved at room
temperature for 15 minutes in the last reaction step by reaction with piperidine/DMF (v/v, 1/4) and

the resin was washed with DMF, MeOH, DCM and dicthyl ether and dried. The products were
subsequently cleaved from the solid phase using trifluoroacetic acid (TFAYDCM (v/v, 1/1), the

20 resin was filtered off and the reaction solutions were evaporated. The crude products were filtered

through silica gel (DCM/MeOH, 9:1) and evaporated in order to obtain a set of products B.

~NH, 12
TentaGelSAM R J
- N N" O
/2 l |
R

“TentaGelSAM



2-th iophenecarboxamde H2 NOCN~~ NOH13C O 10 Analogously to the
general woBHCA 1d2bfedignaodntriest he preparation of the derivatives B, 5 g (1.25
nmol ) of TentaGel SAMresin were reacted with pyrrolidine as am ne derivative
1. The aniline obtained after the react? pn with SnCl2*2H20 was cl eaved from
the solid phase without a further acylatrion step and evaporated. The crude
product was partitioned between ethyl acetate and BHC 05 1 121- Foreign
countries -10B- NaHCO3 sol ution, the organi c phase was salted out using Nad,
decant ed and PyNess. Thie crude product was purified by
vacuum f | asip“chr : a gell (dichl oronet hane/ et hyl acet at e,

3:1- 1:2). 111- (300 M—|z,|\| N7 9%0- 08 & H 3.15-3.30, br, 4
H, 3.65-3.81._in. 2 H 3 89gd 1% d H, 4.81, dddd, 1 H
6.46, dd, 1 H, 6.72, dd, 1H 690 dd 99, dd, 11 1; 7.03, dd, 1 H
7.29, d, 1 11. Exarrpl e 173 "TGSAM

N-[(3- {3 (r1-A anyl a-nnr\no) 4- [ hydr oxypr opyl ) am no]

henyl } - 2- oxo- |, azo di n- i‘il) m et hyl] -5-chlor I—2 t hi opbenecar boxam de

H2 O HOHNOl\ @ 0. 10,9, Appl ogo étothe gener al

wor ki ng pr oedur e /QI’ pr gpar t|0Wder|@tlv s B 59 (1.25 mmol)
of TentaGeI—SAM—re in were re W'f tidi neeas—ammne derivative 1 and
Froc- 13-al anine as acid _derivative 1 rdggycrude product obtained after the

cl eavage was stirred fo?F48 h in

R3
o
HN o TFA/DCM,
R' 111
\ _—
;Q/U/
“TGSAM
R3
o
HN 0

/lL 'e) S
N~ O Cl

5  Compounds prepared by solid phase-assisted synthesis:

Example 172

N-({3-[3-Amino-4-(1-pyrrolidinyl)phenyl}-2-oxo-1,3-0xazolidin-5-yl}methyl)-5-chloro-

2-thiophenecarboxamide

H,N 0 \
CN_@N\»E\/H - ’
N
0O

10 Analogously to the general working procedure for the preparation of the derivatives B, 5g
(1.25 mmol) of TentaGel SAM resin were reacted with pyrrolidine as amine derivative 1. The
- aniline obtained after the reaction with SnCl,*2H,0 was cleaved from the solid phase without a

further acylation step and evaporated. The crude product was partitioned between ethyl acetate and



met hanol at roomtenperature and evaporated to dryness. This crude product
was puri fi BHCSY 11121 Fereigngenntrittase HPLC using a wat er/ TFAl acetonitrile
gradient. 1H NWR (400 Mz, CD3OD): 2.31, tt, 2 H 3.36, t, 2 H 3.54, t, 2 H
3.62, t, 2 H 3.72, dd, 1 H 3.79, dd,lé3'401 dd, 1 H 4.29, dd, 2 H
4.43, t, 2 H 4.85-4.95, m 1 11; 7.01 1H 448-7.55,m2H;7.61,d,1H;
7.84,d, 1H. Exanple 174 20

N ({ 3- [ 4- ( BaRGDNneellitiqny rthreobrigehi) phise Ivasi daltah banysine- a@lx dedaptsd gmd zedpodited- 6- y| } ne

t hyl)-5- chl oro-2-1hi ophen cq r boxam. C 05 121- For ei coun g es -104
' N NS e SRR, e e RIS Bty B <Gl il ATk ng
procedur e {divhldrdiretimepdlbicktar, ©f -titpy. derivatives B, 130 ng (32.5 Rml) of

TentaGel SAMresin were reacted with tent-butyl 3-pyrrolidinylcarbamate as

am ne derl obenz ederlvtlve bt ter_th | ati on
Mth s s ol SME AL M DR 0B Erd tiaa s Babid hidr s Hemsah Se0ite. and
evapor at ediH; 14053 dgrudes. spﬂ@dimlH Was dan ief 689, daymewosﬂdmhe@e ddPLE; et ng a
wat er / TEA/ acetonitril e gradl ent. 1H NWR (400 VHz CD3C]—|): 2.07-2.17, in, 1 H
2.39-2.49, 4401 B 729:d,3B1-3 40, in, 2 H 3.45 dd, | H 3.50-3.60, m 1 H
3.67, dd, | H 3.76, dd, 1 H 3.88-4.00, m 2 H 4.14 - 4.21, t, 1 H 4.85 -
4.95, m 1pH d 1 H 7.11, d, 1 H 7.52, d, 1 H 7.66, dd, 1 H 7.93,
a3 H 10%%@% 175

N ({3-[3- Am no- 4- (1- pi peridi nyl)phenyl]-2-oxo-1, 3-oxazol i di n- 5dyl}rrethyl) 5-c
hl or o- 2- tNr[@pﬁeﬁﬁe@lanﬂemm&d(wd@mpmmamm@mnﬂ}@03&0 -1,3-oxazoli

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

H,N
o)
HO HN 0
_\_\ )L \\ Cl
N N ¢ H S
H \/K/N

10 0

Analogously to the general working procedure for the preparation of the derivatives B, Sg
(1.25 mmol) of TentaGel SAM resin were reacted with azetidine as amine derivative 1 and Fmoc-
f3-alanine as acid derivative 1. The crude product obtained after the cleavage was stirred for 48 h in
methanol at room temperature and evaporated to dryness. This crude product was purified by

15  reversed phase HPLC using a water/TFA/acetonitrile gradient.

'H-NMR (400 MHz, CD;0OD): 2.31, tt, 2 H; 3.36,t, 2 H; 3.54, t, 2 H; 3.62, t, 2 H; 3.72, dd, | H;
3.79,dd, 1 H; 4.01, dd, 1 H; 4.29, dd, 2 H; 4.43, t, 2 H; 4.85-4.95, m, 1 H; 7.01, d, 1 H; 4.48 —
7.55,m,2 H;7.61,d,1H;7.84,d, 1 H.

Example 174

20  N-({3-[4-(3-Amino-1-pyrrolidinyl)-3-nitrophenyl]-2-o0x0-1,3-0xazolidin-5-yl} methyl)-5-

chloro-2-thiophenecarboxamide



deri vati veBHB,0513Q 1 fFgreighoBHes5 pnol ) of TentaGel SAMresin were reacted with
pi peridine as am ne derivative 1. The aniline obtained after the reduction
was cl eaved fromthe solid phase vvithoutmg further acylation step and
evaporated. This crude product was purified by reversed phase HPLC using a
wat er/ TFA/ acetonitrile gradient. 1H NVR (400 WMHz, CDI1OH): 1.65-1.75, m 2 H
1.84-1.95, in, 4 11; 3.20-3.28, in, 4 H 3.68¢cidd, 1 20 H 3.73, dd, 1H
3.90, dd, 1 H, 4.17, dd’ggzl H, 4.89-4.90, m ; 7.00, d, 1 H 7.05 dd, 1 H

7.30- 7.38, in, u3l; 7. d, 1 Db Exappl e
N-({3-[3-(Acetyl &m - PXKI T oYl 'n§p ] - 2- oxo- 1, 3-oxazol i di n-5-yl } ne
poRanmi e BHC 05 1 121-Foreign countries -105-

thyl)-5- chloro-2-thio
Ahal ogoushy-NG t he general working procedure for

H3 O HNOCNNOHS o)
the preparation of the derivatives B, 130 ng (32.5 pnol) of TentaGel SAM
resin were reacted with pyrrolidine as amne derivative 1 and acetyl

chl ori de adndegoyslyde iheagengral generphwokingdwossavg den thamserpation of te lgrivabiveseln

ethyl acet @ioqndggs%sﬁnmﬁj of FEHRGRPSHM Q0 WellEreQUAPRHIE PDASE 3RS ofdh}iGFbaRMle UST NT

NaCl , decanted and evaporated to dryness. This crude product was purified by
vacuum f | assh amineoderivetiveaghylhennigiobdngenegddérivaiii obtemrd radich dhe/acylhjonl witbet-at e,

1:1-0:1). 40 . : - bre 4 H , X

3. 20- 3. %o, o MEehiAREu e S b idn i o i d by g ypRygedy . e,

dd, 1 1 | produdB@aslpBilied by rdverstd pha@IPId] usingh waterTTHRM acetdpitrlle kiadiedt. 31, dd, 1 10
H 7.51, d, I H 7.60, d, 1 H The follow ng conpounds were prepared

anal 0gous! y (Rnf 180 YRRLLH, oM PLOFEEYSE2 BHE PR, 1213 00RRIAHON£QuNLrT s
H; 3.50-3.60, m, | H; 3.67, dd, 1 H; 3.76, dd, 1 H; 3.88-4.00, m, 2 H; 4.14 — 4.21, t, 1 H; 4.85 —
495 m,1H;7.01,d,1 H;7.11,d, 1 H; 7.52,d, | H; 7.66, dd, 1 1; 7.93,d, 1 H.

10 Example 175

N-({3-[3-Amino-4-(1-piperidinyl)phenyl]-2-oxo-1,3-oxazolidin-5-yl}methyl)-5-chloro-2-

thiophenecarboxamide

Analogously to the general working procedure for the preparation of the derivatives B, 130 mg
15 (32.5 pmol) of TentaGel SAM resin were reacted with piperidine as amine derivative 1. The
aniline obtained after the reduction was cleaved from the solid phase without a further acylation
step and evaporated. This crude product was purified by reversed phase HPLC using a

water/TF A/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
20 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, 1 H; 7.30-
7.38, m, 2H; 7.50, d, 1 H.

Example 176

N-({3-[3-(Acetylamino)-4-(1-pyrrolidinyl)phenyl]-2-o0xo-1,3-0xazolidin-5-yl} methyl)-5-

chloro-2-thiophenecarboxamide



-106- Exanple Structure Ret. time HPLC [%4 177 N 2.62 79.7 OOd S NN/
\N N~ O RHABOOID2NFAredd c3BntdesO O N-NN S A No 179 O0OJ 4.63 6.7 NN
p SN C ~\ ~1803.37 448 OOOOSNNOO C \ ON181 NO 2.16 83
N~ N/ \NCN5/ ~\ 0dC 182N2.31_18§._3 OO-N C \S/ NNCF N9 O0--'1

H,C

N

O

Analogously to the general working procedure for the preparation of the derivatives B, 130 mg
(32.5 pmol) of TentaGel SAM resin were reacted with pyrrolidine as amine derivative 1 and acetyl
chloride as acid derivative 1. The crude product was partitioned between ethyl acetate and
5 NaHCO; solution, the organic phase was salted out using NaCl, decanted and evaporated to
dryness. This crude product was purified by vacuum flash chromatography on silica gel

(dichloromethane/ethyl acetate, 1:1-0:1).

'H-NMR (400 MHz, CD;OH): 1.93 — 2.03, br, 4 I; 2.16, s, 3 H; 3.20-3.30, br, 4 H; 3.70, d, 2 I;
3.86, dd, 1H; 4.10, dd, 1 H; 4.14, dd, 1 H; 4.80-4.90, m, 1 H; 7.00, d, 1 H; 7.07, d, 1 H; 7.31, dd, 1
10 H;7.51,d,1H;7.60,d,1H. '

The following compounds were prepared analogously to the general working procedure.
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characterized by neans of LC-MS. For this, the follow ng separation system
was used as_standard: HP 1100 with UV detector (208 - 400 nm, 40C oven

t enper at ur [Bxavgie ¢teucByremet ry G 8 col unm (50 nmjRet. inte BPL.C3. 3 ), eluent A 5
99.9 % acetonitrile/0.1 %formc acid, eluent B 99.9 %)waterlo.l % formc
aci-d; gradient: |[Tine A %B: % Fl ow [7e]

254 0.0 N
Feale T
CI™x ) Q/NQ

2.19 75.4

All products of the solid phase-assisted synthesis were characterized by means of LC-MS. For this,
the following separation system was used as standard: HP 1100 with UV detector (208 — 400 nm),
40°C oven temperature, Waters Symmetry C18 column (50 mm x 2.1 mm, 3.5 um), eluent A:

5 99.9 % acetonitrile/0.1 % formic acid, eluent B: 99.9 % water/0.1 % formic acid; gradient:

Time A% B:% Flow
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 detection of the substances was carried out by means of a Micromass Quattro LCZ MS,

ionization; ESI positive/negative.

In the structures mentioned above which contain the or the radicals N . N o -0, an

SN
H NH

10 2 or -OH function is always meant.



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 BHCHY l1lgldoggenopiges ' | he detection of the substances was carried
out by nmeans of a Mcronmass Quattro LCZ M5, ionization: ESI

positive/negative. In the structures nmentjoned above which contain the or the
radicals NNor -0, an N 10 F{ \NH2 or -CH function is always neant. BHC 05
1 121-Foreign countries -121- Patent clains 1. The use of a conpound of the
formula (IRatemiclsimRAN O5 R R R6 RR7 RBNyR (1), Oin which 5 Rl
represents 2-thiophene, which is substituted in the 5-position by a radical
fromthe rou J romne, nmethyl or trifluoronethyl,
R2 represegts Egﬁeﬂébg%&ﬂgmgﬁjﬂghﬂggﬁgaIP"A" represents phenyl ene; 10 the
radical "D' represents a saturated 5-Oor 6- menber ed het erocycl e,

),

in which

5 R represents 2-thiophene, which is substituted in the 5-position by a radical from the

group consisting of chlorine, bromine, methyl or trifluoromethyl,
R’ represents D-A-:
where:
the radical “A” represents phenylene;
10 the radical “D” represents a saturated 5- or 6-membered heterocycle,
which is linked via a nitrogen atom to “A”,
which in direct vicinity to the linking nitrogen atom has a carbonyl group and

in which a ring carbon member can be replaced by a heteroatom from the series S,

N and O;
15 where

the previously defined group “A” in the meta-position with respect to the linkage
to the oxazolidinone can optionally be mono- or disubstituted by a radical from the
group consisting of fluorine, chlorine, nitro, amino, trifluoromethyl, methyl or

cyano,

20 R, R* R’ R®, R7 and R® represent hydrogen,



which is linked via a nitrogen atomto "A", which in direct vicinity to the

| i nki ng ni BHedgéd 131 dprckeagonnttiesr bonyl group and in which a ring carbon nenber
can be replaced by a heteroatomfromthe series S, N and 0; 15 where the
previously defined group "A" in the nmeta,position with respect to the |inkage
to the oxazolidinone can optionally be nono- or disubstituted by a radical
fromthe group consisting of fluorine, chlorine, nitro, am no,

trifluoronet hylgor omevfid salty, soleatesrrod sltntRIf thRsalks5, RI, R7 and R8 represent
hydrogen, BHC 05 1 121-Foreign countries -122- or one of its salts, solvates
and sol vates ofcthg.s For feh [ +C t

treat nent and/ ofro} pl(rﬁgpﬁll)‘/E= %ﬁ‘iflogl 00? gmpl(%(fﬂgaglﬁ]egf o%gtﬁlg eg?a[@g{tTﬁ%@%sgi@éy%{lgi Or$ed I n
claim1 or 2, cheracgiepattiesd in that the conpound of the formula (1) is 5
5-chl oro-N- ({(5S) - 2- ox0- 3-[ 4- ( 3- 0x0- 4- nor phol i nyl ) phenyl ] -1, 3-oxazol i di n-5-yl
}methyl)- 2-thigphenecar.boxam,de ;of -t f or.mul. I ~- ] 1 HN
b Oor on% of I esusggﬁ ch%lfn%s(b c\}%{%elsorz%h%%rsag {/lzg%deugth(% t% ﬁ%nl}bsolélp%g&h%g%%h&ge of a
conmpoungl of t hes-tidororN-6({)Loxas-[d€-ored morpholigil)phdnytirl, Roxaaslidaf-5-ghemethiy)4 t S
salts, 10 solvates,and solvates of the salts for the production of a

medi cament for f‘h&‘a"?ﬁl?@a%fﬁm’“‘}%?ﬁﬁﬁ?f %phyl axi s of occl usive syndromes, in
particul ar occlusive syndrones resulting on

¢,

Ok
\_S

HN S

Cl

or one of its salts, solvates and solvates of the salts.

3. The use of a compound of the formula (I}, as defined in claim 1 or 2, or of one of its salts,

10 solvates and solvates of the salts for the production of a medicament for the treatment
and/or prophylaxis of occlusive syndromes, in particular occlusive syndromes resulting on

the skin and other organs, of primary forms of thrombotic microangiopathies (TMA), in

particular of thrombotic-thrombocytopenic purpura (TTP) and of hemolytic-uremic

syndrome (HUS), of secondary forms of TMA, in particular after infections, taking of

15 medicaments, endocarditis, collagenosis, malignant tumors, transplants and in secondary
forms of TMA occurring in pregnancy, of diabetic microangiopathies, in particular

diabetic retinopathy, glomerulopathy, trophic disorders and diabetic gangrene, of venous

occlusive diseases of the liver, cerebral vasculitis and microthromboses of the placenta,

and the repeated miscarriages resulting therefrom.

20 4, The use of a compound of the formula (I), as defined in claim 1 or 2, or of one of its salts,
solvates and solvates of the salts for the production of a medicament for the treatment

and/or prophylaxis of harmful capillary buds resulting in the case of microangiopathies.

5. A procedure for the control of microangiopathies in humans and animals by administration
of an efficacious amount of at least one compound, as defined in claim 1 or 2, or of a

25 medicament comprising at least one compound, as defined in claim 1 or 2, in combination



the skin and other organs, of primary fornms of thronbotic m croangi opat hies
(TMA), i n BHGO6{ldd]Hpreigh compeeshot i c- t hr onbocyt openi ¢ purpura (TTP) and of
henol ytic-urem ¢ syndrone (HUS), of secondary fornms of TMA, in particular
after infections, taking of 15 nedi caments, endocarditis, collagenosis,

mal i gnant tunmors, transplants and in secondary forms of TMA occurring in
pregnancy, of diabetic mcroangiopathies, in particular diabetic

reti nopat hy, glwetheauhepavnjoxic pl@phﬁceuté:ﬁakhoaﬂdeblsemildeldi abeti c gangrene, of
venous occlusive diseases of the liver, cerebral vasculitis and

m cr ot hr onposes placant 98S yl-esuk tisg

t her efromn? 4A ﬁrﬁ%&ﬁﬁrgelfcgr ﬁ{aé g%nrtrr;gglr}gdﬂ% thesﬁgg)d P@lss?%)‘hftfng i |§1éé§%j (%fn
claiml or 2, omcmfangwmltloés 1nhsm&alatl@ammsl@byadrmslsautwnsxﬁlawaﬂie&mﬂs amhmltsﬁehtt s for
the production oftanrre anment , t.or, . ﬁ (i, af ment cpd/ortp
har nful capill aFaS %ecfé)mPgsur?S eme’ mf & ¢85 %F" HE l%aglnﬁ )
proceduse for tdmmmmm; ragl de:ffnedm1ﬁrﬂangllomatzhnﬁ&ohibidaﬁdsmwﬁthaaﬂ iAdi, NtnSody,

adm ni stration an efﬁl caci ous, anpunt of at |east one conmpound, as defi ned
inclaiml or thaﬂ?ac?)‘ftlcélys’é‘ga%ﬁ?c@é%nt conprising at |east one conpound, as
defined in claim1 or 2, in conbination BHC 05 1 121-Foreign countries - 123
with an inert, non-toxic, pharnmaceutically suitable excipient. 6. A procedure
for the control of harnful capillary buds resulting in the case of

m croangi opat hies in humans and animals by adm nistration of an efficacious
anount of at |east one conpound, as defined in claiml or 2, or of a

medi canent conprising at |east one 5 conpound, as defined in claim1 or 2, in
conbination with an inert, non-toxic, pharnaceutically suitable excipient.
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