e i : N PYE Y R [ e

WO 2005/ 068456 PCT/ EP2004/ 014870 -1 Production nethod The present invention
relates to or preparing 5-chloro-N ({(5S)-2-o0xo- '

nmor phol i ny] g’ﬁieoﬁ%?@fg&oxazolidin-5-y|}nethy|)-2-thiopheneg%{r‘/%iggg%?@‘ggﬂT
starting from2-[(2S)- 2-oxiranyl methyl]-1Hi soi ndol e-1, 3(2H)-di one,

4- (4- am nophenyl ) - 3- nor phol i none and 5- b51ehl or ot hi ophene- 2-car bonyl

chl ori de. The conpound

5- chl or o- N-Erodb&onan@kai 3- [ 4- ( 3- oxo- 4- nor phol i nyl ) phenyl ] -1, 3- oxazol i di n-5-yl
}- methyl)-2-thi ophenecarboxam de is disclosed in WO-A 01/47919 and

corresponds~to the fornul a 1) d 10 The conpound. of rmu ‘acts as
Cohi b Cor oPtehripR mErhth Feprtsde 4ot Tor RS cri e (B R

pr ophyldaxi Sm@‘[il}f:ﬂliﬂyl)}_ﬂfeﬁﬁ}- n;emcaz@fidihhr;on‘i_mlg?ppth:idpg&iesab(dﬁﬁﬁdgl s'tmi@@_rfioim); al[ens)-
nyocardial _infarction, angin ris (including unsta ngi na) ,

reoccl usi or?gowﬁaylwetiw@ﬂﬁ?@n@%ﬁﬁ%i-mgr%m éé%—wwpgﬁam-&ﬂr@w PPepy gids, >
stroke, s r anpkr@hbphcneDasbbeyi shibddeks, peripheral arterial occlusive diseases,
pul nonary enbol i sms or deep venous thronboses. 15 WO- A 01/47919 al so

descri bes a_ nethod for Ereparin t he conpound of the f%rnyla (1) jn th? gram
range st ar t Mg OPPERG A& QI (dpRrd ¢39e - Edissemarorpholinylphenylj-1,3-oxazolidin-5-yl} -
2-(125) - 2- GxdhyaPyAHiHh Bk drbddamiceal BEIb@x i vAg-AH) 1/4i90018nd ddrksponds to the formula

4- (4- am nophenyl ) - 3-nor phol i none (111) and 5-chl or ot hi ophene- 2- car bonyl
chloride (I):" 20 -2 0 A H (V) |
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10 The compound of the formula (I) acts as inhibitor of clotting factor Xa and can be employed as
agent for the prophylaxis and/or treatment of thromboembolic disorders, in particular myocardial
infarction, angina pectoris (including unstable angina), reocclusions and restenoses after
angioplasty or aortocoronary bypass, stroke, transient ischaemic attacks, peripheral arterial

occlusive diseases, pulmonary embolisms or deep venous thromboses.

15  WO-A 01/47919 also describes a method for preparing the compound of the formula (I) in the
gram range starting from the same starting compounds 2-[(25)-2-oxiranylmethyl]-1H-isoindole-

1,3(2H)-dione (II), 4-(4-aminophenyl)-3-morpholinone (III) and S-chlorothiophene-2-carbonyl

chloride (IV):
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Cl (I) In this case, 2 [(28) 2- OX|ranyInethyI]-IH-|50|ndole 1 3(2FZ)d|one
(1) is reacted with 4-(4- 5 am nophenyl ) - 3-nor phol i none (III) to give

2- ((2R) - 2- hydr oxy- 3-{[ 4- ( 3- 0x0- 4- nor phol i nyl)

phenyl ] am no} propyl )-1H -i soi ndol e- 1, 3(2H) di one (V). Subsequently, (V) is
converted with a phosgene equival ent int-

2- ({(5S)-2-0x0-3-[4-(3-0x0-4-nor phol i nyl)phenyl]-1, 3-oxazolidin-5-yl}-

met hyl ) - 1Hi soi ndol e- 1, 3( 2H) di otk (VI) El i m atlon of the phthallnlde

n- 3- ytfptremy*t } nor phol i ne- 3- one

or ot hi ophene- 2-car bonyl chloride

(VII) mhlch i's 10 fi
(1'V) to give 5-chlorN ({(5S)-2-oxo-
[ 4- (3- oxo0- 4- nnrpholln§l)phenyl¢ﬂﬂ 3-oxazoDi di n-5-yl } et hyl) - 2- t hi ophenecar box
amde (1). However, this process disclosed in WO-A 01/ 47919 exhi bits various

di sadvant ages in the reacti on nmanagenent whi hag particul arly unfavourabl e
effects for preparation of the compound of th €I (1) on the industria

scal e. 15 DE 10300111.5 discl os an altern&five bor dcess for synthesizing the

compound of the. I st apLiNng from 5-chl orot hi ophene- 2- car bonyl
chloride (1V), ( Zg) KIN= a

;ne-l 2-di ol hy8fo- chloride (VII1) and

4- (4- am nophenyl ) - rp onex NH3TVITT) A0 ~=IN HOH C OH (X) OH
OHN . NSO -- (I ‘
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In this case, 2-[(25)-2-oxiranylmethyl]-1H-isoindole-1,3(2H)dione (II) is reacted with 4-(4-
5  aminophenyl)-3-morpholinone (I} to give 2-((2R)-2-hydroxy-3-{[4-(3-ox0o-4-morpholinyl)-
phenyl]amino} propyl)-1H-isoindole-1,3(2H)dione (V). Subsequently, (V) is converted with a
phosgene equivalent into 2-({(58)-2-0x0-3-[4~(3-0x0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-y1}-
methyl)-1H-isoindole-1,3(2H)dione (VI). Elimination of the phthalimide protective group affords
4-{4-[(55)-5-(aminomethyl)-2-0x0-1,3-0xazolidin-3~yl]phenyl}morpholine-3-one (VII) which is
10 finally reacted with 5-chlorothiophene-2-carbonyl chloride (IV) to give 5-chloro-N-({(55)-2-o0x0-3-
[4-(3-oxo0-4-morpholinyl)phenyl}-1,3-0xazolidin-5-yl} methyl)-2-thiophenecarboxamide (1).

However, this process disclosed in WO-A 01/47919 exhibits various disadvantages in the reaction
management which has particularly unfavourable effects for preparation of the compound of the

formula (1) on the industrial scale.

15 DE 103001115 disclosés an alternative process for synthesizing the compound of the formula (I)
starting from 5-chlorothiophene-2-carbonyl chloride (IV), (25)-3-aminopropane-1,2-diol hydro-
chloride (VIIT) and 4-(4-aminophenyl)-3-morpholinone (III): |
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I'n thi s—case, 5-chlorothiophene-2-carbonyl chloride (IV) is reacted with
(2S) - 3-am nopr opane-1, 2- diol hydrochloride (VIIl) to give
5= chl or ot hi ophene- 2-carboxylic acid ((S)-2, 3-di hydroxypropyl)- am de (IX).
Subsequently, (I1X) is converted into 5-chlorothi ophene-2-carboxylic acid
((S)-3 5 brono-2-hydroxypropyl)amde (X), which is then reacted with
4- (4- ami nophenyl ) - 3-nmorphol inone  (111) td-give
5- chl or ot hi ophene- 2-carboxylic acid {(R)-2-hydroxy-3-[4-(3-oxonorpholin-4-
yI)phenyIaninotypropyl}anid$K§%T$v/Fﬂqﬁgby, (XI') is reacted with phosgene or
a phosgene eqylivalgnt to give 5-¢&hloro-?
N ({(5S) - 2-0oKx0- 4- o- &- nor p@vl i nyl ) ph > i
yI}nethyI)-Z-thio‘Me'ecarbnxanLde_LL;__lﬂ.Thi Lzrég?;gﬁive y esi s can be
carried out on an industrial scakgp although toxi ©Hol vents reagents are
used in part.a¥his i s di sadvant ageous per se, and in addti on these toxic
subst ances nust be renoved fromthe final product (1) until belowthe
maximum limt perm ssible in each case in the product for regulatory
reasons, which signifies additional expense. The /6D]gct e present
invention derives therefrom ofgproviding a sin@ified—sp ND
preparing the conpound (1) on tlhe iadustrial scal voi d=gg/' t oxi ¢ sol vents
or reagents,_especig AN s of the pr®cess. It has now been
found, surprisingly, thai it Hs possi/ple by nodifyingZcertain reacfion
parameters in the syntHédis disclosed in WO A 01/ 47919 @o prepare the :
conpound of the formula (1) o@dionally in |arger amounf® i n good yield and
purity. -4 The present invention thus relates to a process for preparing
5-chloro-N-({(5S)-2- oxo- 3-[ 4- (3- oxo-
4- nor phol i nyl ) phenyl ] - 1, 3- oxazol i di n-5-yl } met hyl ) - 2- t hi ophenecar boxam de of
the formul a by e i
4-{4-[(59)-gf (a

2t N OH 0
-g-ox -1, %o azolédin-3-y|]pheny|}noépholin-3-one
(VI1) hydroghl ori de 5- ' 22 el bonyt—ctorilde (1v),
characterizeﬁlfﬁthat e reaction 5is c rVed out in a solvent selected
fromthe group ofO ether, al.cohol, ketone and water or in a mxture thereof
with use of an inorganic b k. Exanpl es of suitable and preferred sol vents

whi ch may be nentioned are: ethers such as
In this case, 5-chlorothiophene-2-carbonyl chloride (IV) is reacted with (25)-3-aminopropane-1,2-

_diol hydrochloride (VII) to give 5-chlorothiophene-2-carboxylic acid ((S)-2,3-dihydroxypropyl)-
amide (IX). Subsequently, (IX) is converted into 5-chlorothiophene-2-carboxylic acid ((S)-3-

5  bromo-2-hydroxypropyljamide (X), which is then reacted with 4-(4-aminophenyl)-3-morpholinone
(If) to give S5-chlorothiophene-2-carboxylic acid {(R)-2-hydroxy-3-[4-(3-oxomorpholin-4-
yDphenylamino]-propyl}amide (XI). Finally, (XI) is reacted with phosgene or a phosgene
equivalent to give 5-chloro- N-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]}-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide (I).

10 This alternative synthesis can be carried out on an industrial scale, although toxic solvents or
reagents are used in part. This is disadvantageous per se, and in addition these toxic substances
must be removed from the final product (I) until below the maximum limit permissible in each

case in the product for regulatory reasons, which signifies additional expense.

The object of the present invention derives therefrom, of providing a simplified process for
15  preparing the compound (I) on the industrial scale, avoiding toxic solvents or reagents, especially

in the last steps of the process.

It has now been found, surprisingly, that it is possible by modifying certain reaction parameters in
the synthesis disclosed in WO-A 01/47919 to prepare the compound of the formula (I) optionally

in larger amounts in good yield and purity.



t et rahydr of uran, di oxane, dllsopropyl ether or rret hyl tert-butyl ether;
al-cohol s such as nethanol, ethanol, isopropanol, n-propanol, n-butanol,
i sobut anol, sec-butanol or tert-but anol; ket ones such 10 as net hyl ethyl
ket one, methyl isobutyl ketone or acetone or water or m xtures of two or nore

of. the solvents listed. Particularly prefierred solvents are ketones or

m xtures of ketones with water, especially acetone or, preferably, mxtures
of acetone Whd pressat iﬁf/entlﬁxﬂiﬁpfeﬂ%ﬁes(lf) aprictadbreprantings-ehleror e d{(55) - gars-G-(Bases

2l kal i ne” caf PRARGUBRPsad -1 316 - S LG 2 ST GRAPF P ROEAD B, RFREANTE el
and al kal i nea@agt h-e(88)- L@ihRRtheH-20dxodl, X@laholiﬁﬁf—ﬁ%l];ﬂi@ﬂlylﬁh&ﬁﬁdliﬁ% -6 t (vimet al

bi car bonat es. E t| cularly preferred as inorganic base are sodi um hydroxi de,

sodi um car bBiEcBlogde ¥ishiShlorgshionlienesAser Onyégb'ee'iieam chasartrized My i actiote

reacti ons of jsagh-Rardt byk Qéﬂ@@t@'sbl@été@ﬁ'@m(ﬁ({/%)ouﬁ)b@ eeN aROhS ExMbdebind water or in a
chl or ot hi ophenecarbonyl 20 chl oride_ (I is preferably carried out in an

acet one/ wat Bt thergpEWisisuss of greineregnie Basgse of sodi um carbonate as base. The
acetone/water ratio can in this case be varied over a wide range, and is

preferably ff@md. & §1ﬁ’tablg and (prefédred IsBIvRRY Gingd! Ahy Be gmérﬁ’loﬂedl afeYleMkrs bfintddi S

way it is possible firstly to avoid the carcino enlc pyridine which is used

as sol vent hehydmirysdioxpre, disepispycaties ofmetyl teaduivhetien floghplssspeil g metharjol
addi tional | vV Ql I
It A8 o ogaxfi‘»? qloﬁrgfbu” %u{an& lsQB’L%ﬂl{ok%}:-ﬁ BV 1 I-;I)Ptgulgﬁ, kb bdok

conpl i cated chrdma raphic ication e product e process
accor di Hy tas méteyl iethy bretangnmethyldsnbniybketengtor byetgneek evateh bymixtires ofltivg oc biaregifng an
agueous so ate solution, into which firstly acetone and then

am nonet hyltgéggznﬁ%%d?%gne (V1) hydr ochl oride and subsequently

chl or ot hi ophenecar bonyl chloride (I1V) are introduced. The 30 addition of the
reactants p?eetﬁcamlblpyefcmédewlmhta@e Iaatonas vremjxerrest afrketobest widthe watr, asmtciaCacetome

parti cul ar E 1q(margsd ]ag’eon Wzmrhe addi ti on has taken place, the
reaction mxture Ren stirt ed a -5 tenperature between 40 and 55C,

preferably at about 50C. After cool ing to room tenperature,
Examples of suitable and preferred inorganic bases which may be mentioned are: alkali metal (e.g

15 sodium and potassium) and alkaline earth metal (e.g. calcium and magnesium) hydroxides, alkali

metal and alkaline earth metal carbonates or alkali metal and alkaline earth metal bicarbonates.

Particularly preferred as inorganic base are sodium hydroxide, sodium carbonate or sodium

bicarbonate, especially sodium carbonate.

The reaction of aminomethyloxazolidinone (VII) hydrochloride with chlorothiophenecarbonyl
20  chloride (IV) is preferably carried out in an acetone/water mixture as solvent with use of sodium

carbonate as base.

The acetone/water ratio can in this case be varied over a wide range, and is preferably from 0.5 to

1.5 (v/v), in particular 0.9 to 1.1 (V/v).

In this way it is possible firstly to avoid the carcinogenic pyridine which is used as solvent and
25 Dbase in the process described in WO-A 01/47919. It is additionally possible according to the

invention to avoid the clinically complicated chromatographic purification of the product (I).

The process according to the invention is carried out by preferably initially charging an aqueous
'sodium-carbonate solution, into which firstly acetone and then aminomethyloxazolidinone (VII)
hydrochloride and subsequently chlorothiophenecarbonyl chloride (IV) are introduced. The
30 - addition of the reactants preferably takes place at a temperature between 0 and 20°C, in particular

between 10 and 15°C. After the addition has taken place, the reaction mixture is then stirred at a



preferred enbodi nent of the present invention, the crude product of the
conmpound of the formula (1) which is obtained by the filtration described
above is recrystallized for further 5 purification fromacetic acid in a
subsequent step. Am nonet hyl oxazolidinoneS5{VIIl) is prepared, as already

di sclosed also in WO-A 01/47919, by elimnating the phthalimde protective
group fromtenpzaiie betve@ae e tlid/ 5501 traferabiyde abMit)s096.t After Redling |t mdcie tentperatukgnol

as solvent., However, after. the.reaction has taken place, unlike the
descri ptioﬁh?r?f%%né%‘f?ﬁ’ ted in 8 SBIP ’H%Fr}é’ FEH°8 acid is then added at

el evated tenperature to 10 the reaction m xture until the pHis between | and
4, preferalihy frefermarembbdandht 3f thEheesastdintdn€ion, thak@8e prodae ofitthecdompatigtiof the

t enper at ur e, eferahly.at a t erature befween 50 and 60C. |In this ,
o horot hy TSEK QRGNS PUnsT PR he GYtien sty B avehes romacghssdy br Torer
hydr ochlsor ipdficatdh &Bmiabetichic® in Qgﬁ;@e@@ﬁwe;,_s as crystals and easily filterable,
in a sinple manner. The process disclosed in WO A 01/47919, in which the

am nonet hyl oxazol | di none (VI1) crude 15 product obtained after concentration
of the reac‘}mlaﬁm?ﬂlﬁtw@ﬂﬂ@na i&@:ﬁ RFeRaFRSH By &lEPatn disHlased HOHE W et {10 b
chl or ot hi opfignRGEARE BRNYIth A& bRRcliteViroup donD ¥x&0RdihGR ethPBhHhibmdy Qﬁi)a@ﬁh t hat

the secondary conponents of this reaction, which are present in the
ani nonet hy [RHRPBNNjith SHenql \as| Jolvegs &Béverﬁroaﬁ%r_t the iegseige hen daken iplasguamike the
prepar at i oneQfintidtin o2 0 PIBHYGhudobd hyAREhRAL Ll RN Yde G Bt A B FerkDR to

product (I). In contrast thereto, the use of am nonethyl oxazolidinone (VII)
20 i soll&t edbereedionintiygtureountih ghei phl srictvonen d and g pr¢fanghdy betiveanrd end 3. nfhepdditipnr m
makes i npr ' L hle 1 | M g, l W t h
e A A T e A O G
avoi ded andmnomsthetoxgrobidinote B8 rigisolted ipnesdin tho farhadf itshydwetldbrideavich i this
(Vny s pr e sl P R b S ST 177000, T 25 by
cyclization of the hydr oxyam no conpound (V) with a phosgene’ equi val ent, for
exanpl e andbpmedcessatidciosed tthWI-ALIG Hi7H Gy dhichititazmihemethidwaeaidinont €VHe awté on

.Condl t QNS pgold%zte(;b Jilge(arta]tfttﬁp gén%enﬁq{ign(:lo gq‘ealcﬁon\/\r(n}ix'%‘urg %‘s/ éi?e% }9 erlnlr:)]lo:'[yehcf’:1 1tn tlilQ Furlne ction
is carrired®out not I n e presence o
reaction with chlorothiophenecarbonyl chloride (IV), has by contrast the disadvantage that the
secondary components of this reaction, which are present in the aminomethyloxazolidinone (VII)
crude product, impede the subsequent preparation of the final product (I) and additionally
contaminate the product (I). In contrast thereto, the use of aminomethyloxazolidinone (VII)
20 isolated according to the invention as solid hydrochloride in pure form makes improved reaction
management possible in the following reaction with chlorothiophenecarbonyl chioride (IV), with

unwanted side reactions being avoided and a purer product being obtained, so that the elaborate

chromatographic purification can be avoided.

Oxazolidinonemethylphthalimide (VI) is prepared, as already disclosed also in WO-A 01/47919,

25 by cyclization of the hydroxyamino compound (V) with a phosgene equivalent, for example and
preferably with N,N-carbonyldiimidazole. However, the reaction conditions differ from those
disclosed in WO-A 01/47919 in that the reaction is carried out not in the presence of
dimethylaminopyridine as catalyst and tetrahydrofuran as solvent but according to the invention

~ without catalyst in N-methylpyrrolidone or toluene, preferably in toluene as solvent. This also
30  makes it possible to isolate the resulting oxazolidinonemethylphthalimide (V1) by simple filtration,

instead of by elaborate chromatographic purification.

The hydroxyamine (V) is prepared, as already disclosed also in WO-A 01/47919, by reacting (S)-

epoxyphthalimide (1) with anilinomorpholinone (III) in aqueous ethanol as solvent at a reaction
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dlnethylanlnopyrldlne as catalyst and tetrahydrofuran as solvent but
according to the invention wthout catalyst in N-nethylpyrrolidone or
toluene, preferably in toluene as solvent. This also 30 nakes it possible to
i solate the resulting oxazolidi nonenet hyl phthalimde (VI) by sinple '
filtration, instead of by el aborate chromatographic purification. The

hydr oxyam ne (V) is prepared, as already disclosed also in WO-A 01/47919, by
reacti ng (5}empepaityphtdral Hoiveler (dnhke ﬂabtdln;cmmré 'immAmam)mom dthanblywatér rafipleous
et hanol as lvent a action - f 60C. r i ke the
di scl osure V)\)\ba‘ﬁoff&‘?gzlt?é mv‘f“r‘i‘@“é htﬁﬁgﬂp t(V/B)’ “(S\FHgm?ﬁ %{’(‘E‘CSBLﬁ’ﬂ'T‘FQt to
the inventi ﬁi&teihné- int oF tBe precupdoe {1Briahd L()néer?le({e‘s’s{ai@f) Insteﬁldi tti@adactibn Bixkure & dirred at a
subsequent neterlngﬁw of the precursor élh% IS no Iogg necessary.

| nstead, t hEMPEREFS S APLSTL fok herpesn 2 Ences RourtpRrF ISt B PAEBWS 55 and 65C
for betmeen 24 and 48 hours, preferably about 36 hours. 5 In a preferred
enbodi ment @&f a pReerRd REBHImbRt\E Mel RBsentSiBRMLISH, ¥ddaristdl oft tHE reda@Rtfr&ucDVOtHCt

(V) are added to the reaction mxture after the reaction has | asted one to
two hours, adledfatherrprstipn gbpius afteryihe argetionsha dastedioge &g tyeor haurs, s thgtthe reagtiep
particularIEﬂ@ﬁggﬁﬁgﬁgngggggb@gnt of the present invention, the reaction

m xture is heated wunder reflux towards the end of the reaction tine, with

t he suspen5|on being retained, and is then 10 cooled again to the reactjon

t enper at ur e b PREHaTS Prefrared smbodimeat afehe Present é1veriionythe reackiom avterg iguhested
appropri at e yydeh feflle Avi gk B¢ Slderakd XaliRl iR, VIR shitefifon RinglrBhRbd, aRY dGST S
of the (S)-epoxypbthalimde (I1) starting compound i s described for exanple
in A - tceﬁﬁe mamamwemmamé@nmmmwsyﬁwwmgﬁﬁmd¢5%1641 In addition, the
substance is comercially 15 available, for exanple from Daiso Ltd.,_Japan.
Synthesi s oip *B‘é‘atﬁ‘x@'t& lréi‘ﬂg‘?sr ® é&}éd%‘?e §dptd 1at§tt% hédie g%@&?&&&g%king g‘f%%é fliORd_I N
detail for exanple’in 47919 S e to 5770r 1In 10342570.5. The
i ndi vi dual ®tages of the process accordi ng to the invention can be carried
out under atnospheric, elevated or reduced pressure (e.g. from0.5 to 5

bar). Unl es§yriﬂ%@isctﬂ{tﬁg (Qt&gﬁ)\ghﬁﬁl’imide (I) starting compound is described for example in A.
Gutcait et al. Tetrahedron Asym. 1996, 7, 1641, In addition, the substance is commercially

15  available, for example from Daiso Ltd., Japan.

Synthesis of the anilinomorpholinone (III) starting compound is described in detail for example in

WO-A 01/47919, page 55 to 57 or in DE 10342570.5.

The individual stages of the process according to the invention can be carried out under
atmospheric, elevated or reduced pressure (e.g. from 0.5 to 5 bar). Unless indicated otherwise,

20  atmospheric pressure is generally used.

The invention is explained in detail below by a preferred exemplary embodiment, but is not
restricted thereto. Unless indicated otherwise, all quantitative data related to percentages by

weight.
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20 at nospheric pressure IS generally used The |nvent|on is explalned in
detail below by a preferred exenplary enbodi nent, but is not restricted
thereto. Unless indicated otherw se, all quantitative data related to
percentages by weight. -7 Synthesis of

5-chl oro- N- ({(55) - 2- oxo- 3-[ 4- ( 3- 0x0- 4- norphol i nyl ) phenyl ] - 1, 3- OvaO[IdIn 5-yl
}- nmethyl)-2-thi ophenecarboxam de (1) a)

2- ((2R) - 2- Hygnthesis 3f 5{cﬂb€¢3¥\©(X¢55'ﬂ2W-M“ﬁ-ﬂsd-‘)-ﬁmlihdli]ﬂwmi’lﬂ)ﬂQmé&hiolﬂiliﬁ-sﬁﬂ}i ndol

e- 1,3(2H -d| }% 1173

2-1(29) - 2- oS m ?Ifit?i"f”i E’b‘?er{@m e-1,3(2H dione (I11) and

4- (4- am nophenyl ) -3- norpholinone (Il11) are mxed at 20C with 6.7 1 of water
and 14. 4 1 af 2&(3Ry1diydroke3-UsParsdaionpholimydipheatiamimd piopyBAB-iseindolt-he
resul ting sol utal%ds s(t\j)rred for 36 hours. After 2 hours, 5 g of
crystalline (2H)-dione (V) -

2- ((2R) - 2- hydr oxy- 3-{[ 4- ( 3- oxo0- 4- nor phol i nyl ) phenyl ] am no} propyl ) - | H i soi ndol
e- 1,3(25)- dimn@ téfvz [@sg2-agiemdintethyl] Fg- frsea@dlé 0B 2H)dibry €]) add ex4-ahindPhdnbl-3-

Péggf ansfo?%{ﬂ’ %ﬁﬁ?%'ﬂéﬁ%%jﬁ%vf wﬁé i n%\ﬂ;ﬁ‘g h‘ﬁg?ﬁf fffﬂa" EtTﬁ%\ﬁ‘Engrgs%?gqi hen

dried. Yiel ﬂeatngﬁt%stto Sicle] ml eetresmmglsolﬂu% af stﬁt@@Q6rYS6 héded. tAfRE 2Pk, 5 24PC b)
2-({(5S)-2-Oxo-3-[4 - 4-nor phol I nyl ) phenyl | - 1, 3- oxazol i din-5 yl}methyl)-'
1H 15 i soi ﬁa@tp.@ng 3%-2@)‘2) a-,hﬁqif@}q( 5/@4‘@6’49 4gnq;phohnyl)phenyl]am1no}propyl) 1 HA1soindole-
2-((2R) - 2- hy@(ﬂﬁ)ﬁt&eﬁ{fﬂm@?ﬁd@éﬁ%%é@wﬁﬁ|rd1ﬂiﬁle%ﬂ‘f&?%ﬁtc}@cﬁé POHRE QtQMHo drﬂz‘é‘tdl%' ndol
e- 1,3(2H) -dione (V) are suspended in 22 1 of tol uene and, at 1300 g of
N, N- car BBny Afterigqoling|to,21°6, the @resipifated rempiéonsrsaduet tsriilisredtofif with §u°§eibs"@tﬁh@nwllﬂy
heat ed undeggkef Fménq{ne ne hour and then, at 60C, 4.5 1 of ethanol are
added. After cooling t 5 to 30C, the precipitated reaction 20 product is
filtered off with suction, washed with ethanol and then dried. Yield: 2756 g;
equi val ent Yeelg7522 %egtiivalﬁé@r@l.-“ % of theory.

Melting point; 215°C

b} 2-({(55)-2-Ox0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-yl} methyl)-1H-
15 isoindole-1,3(2H)-dione (VI)

2641 g of 2<((2R)-2-hydroxy-3-{ [4-(3-0x0-4-morpholinyl)phenyl}amino}propyl)-1H-isoindole-
1,3(2H)-dione (V) are suspended in 22 1 of toluene and, at 19°C, 1300 g of N,N-carbonyl-
diimidazole are added. The reaction mixture is subsequently heated under reflux for one hour and
then, at 60°C, 4.5 1 of ethanol are added. After cooling to 25 to 30°C, the precipitated reaction

20  product is filtered off with suction, washed with ethanol and then dried.

Yield: 2756 g; equivalent to 97.9 % of theory.
Melting point: 220.5°C

¢) 4-{4-[(55)-5-(Aminomethyl)-2-oxo-1,3-0xazolidin-3-yl]phenyl} morpholin-3-one (VII)

1360 g of 2-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-y1} methyl)-1 H-iso-
25 indde-l,S’(2H)-dione (V1) are suspended in 10.2 1 of ethanol at 22°C, and 1103 g of methylamine

solution (40% strength in water) are added. The reaction mixture is then heated to 60 to 63°C, and

the resulting solution is stirred at this temperature for 2 hours. After cooling to 55 to 60°C, a total

of 2348 g of hydrochloric acid solution (20% strength in water) is added until the pH is 2.7, after

which the product starts to crystallize. After cooling to 20°C, the precipitated reaction product is
30 . filtered off with suction, washed with methanol and then dried.

Yield: 875 g; equivalent to 82.7 % of theory.
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Mel ting point: 220. 5C c) : _
4-{4-[(5S)-5-(AmM nonet hyl ) - 2- oxo- 1, 3- oxazol i di n- 3-yl ] phenyl } nor phol i n- 3- one
(VIl1) 1360 g of

2- ({(5S)-2- oxo- 3-[4-(3-0x0-4-nor phol i nyl ) phenyl ] -1, 3- oxazol i di n-5-yl } net hyl ) -
1H -iso- 25 indole-1,3(2H)-dione (VI) aré-suspended in 10.2 1 of ethanol at
22C, and 1103 g of nethylam ne solution (40% strength in water) are added.
The react i Brltingypbint: @e¢onpobiten dboat Z89°Co0 60 to 63C, and the resulting solution
is-stirred at this terrperature for 2 hours. After cooling to 55 to 60C, a

t ot al r 0 t t )
added unt| Fﬁﬁdﬂ{)ﬂo %%M?(? Szﬁ‘&%‘ %he ﬁ?&(} %@%gﬁ?g‘ ]31‘-’@ ?7 (I Ze
Aft er cool ilHy 7t43 (20H, Jt=h>a) HreTbspidt aH,eﬁ=99am,|8m4 (pthbadl GEN) pprs. 30 f| |tered off
wi th suction, washed with nethanol and then dried. Yield: 875 g, equi val ent

to 82.7 % of -t - | t t: d b 8 300
W, do- VPR frger 33 G eﬁag};ggi.wﬂ%,?avza S5 msfi-
glr_nl) 1|-B Mhlﬁﬁhenaéﬂ,rb@kﬁnﬂdé)(ﬂf) 7.57 (d, 2H, J= 9. 8.44 (s ( br . ) ,

pp
e ot ﬁ;f’) Négf%!’t%fféﬂﬁ’éw Shea 2ol Aﬁ'@fﬁeﬁﬁl%' pbenyl] -1, 3-oxazol i di n- -l

5- chl or ot hi ophene- 2-carbonyl chloride (1V) 3.00 kg of
5- chl or ot h3.ophe BES-BhIGI@ﬂ]li‘@hydei-Z;caﬂﬁixﬁhd othirenmerlally aaabikpdé e)spaided Bus4skpded i n

8.48 kg of | uene and he 75 to 80C. At i.S te era

Chiony! chPeb R HReAn 1> Gt B0 AL 105 BPEaREs Pdd Keror SBOM ANPECE 3 dERthad by
stirring adiropwist Bvedperdddof 36 nifiids! SEoRaAThy sfiaThgat 7514 SoMEfor 80 ninttdsQaW SHed hiur €
until gas evol ution ceases. After cooling, the reaction mxture is di stl [l ed

under  F&duthe defdempgratug; ynfl éﬁsaf‘dB'&P‘l’rycanFérég%ﬁ G981 men thertragtion aybaieds disdliqdup to
a maxi mm gfdefREced %}%Sé’u?é@i‘ﬂ?gﬁ&ﬁﬁ? %c;éam%mtenﬁm teg{peﬂau@@g td QBM%H%M(JO*’C)&”

approxi mately 30% strength sol ution of acid chloride in toluene is
produced. triemeyeeseess thionyl chioride and toluene until an approx1mately 30% strength solution of the

5- Chl or o- N&c(«i&ﬁo?‘cfe%f&ﬁ;%n&sg%dﬁédpxo 4- nmor phol i nyl ) phenyl ] - 1, 3- oxazol i di n-5-yl
}- 15 nethyl) hi ophenecar boxam de (1) - crude product

2nd step:  5-Chloro-N-({(55)-2-0x0-3-[4~(3-0x0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-yl}-
15 methyl)-2-thiophenecarboxamide (I) - erude product

1160 g of 4-{4-[(55)-5-(aminomethyl)-2-ox0-1,3-0xazolidin-3-yl]phenyl}morpholin-3-one (VII)
hydrochloride, 350 mi of water and 2.7 1 of acetone are successively added to a solution Qf 464 g
of sodium carbonate in 5.95 | of water at 10°C. At 8§ to 12°C, 2535 g of 5-chlorothiophene-2-
carbonyl chloride (IV) (30% strength solution in toluene) ahd a further 517 ml of toluene are
20  added. The reaction mixture is then heated to 50°C, 2700 ml of acetone are added, and the mixture
is stirred at 50 to 53°C for a further 30 minutes. After cooling to 26°C, the precipitated reaction

product is filtered off with suction and washed with water and acetone.
Yield: 1998 g of solvent-containing crude product.

The residual moisture content is found to be 24.3%, which corresponds to a calculated dry weight -

25  of 1505 g or 98.7 % of theory.



1160 g of

4-{4-[(5S)-5- (ani nonet hyl )-2-oxo- 1, 3-oxazol i di n- 3-yl ] phenyl } mor phol i n- 3- one
(VIl) hydrochloride, 350 m of water and 2.7 1 of acetone are successively
added to a solution of 464 g of sodiumcarbonate in 5.95 1 of water at 10C
At. 8 to 12C, 2535 g of 5-chlorothi ophene-2- carbonyl chloride (1V) (30%
strength solution in toluene) and a further 517 m of toluene are 20 added.
The reacti oSrdrstept urS}Chmrb-he(r{(Sb‘&ato@d-St[é-(Mﬁ 4-Mﬁho11nyl)iyheag&nmq&aamlmmdqe}d and
the mxture is stlrnﬁ 3% %C for ﬂ) urth I m nutes. After cooling
to 26C, the precipi'P&PEY4 85@??8&“‘8¥8wﬂs T £°975 ?E #%¢f with suction and
washed with water and acetone. Yield: 1998 g of solvent-containing crude
product. ThZH20egif dmlednt—nmitaamug erudoprbdut (rbsdlfabmnﬂtutemobenm%}’/is sweperclad in 12 kg

g;)(rjr gts ggndsofl a%et% a%l heatgcfi todlr% tc\)N? 1 é},Ht The resuqtmg soﬂl?log is st1rre§ at thgtgglpetrep(ure er

f Chl OL osl— ;\Ho{lﬁ%a)es ﬁmﬂhéh , 3ftdriidridyifx Qludtion cedied to 2640, [Tihe l@mbﬂpn.ﬂzxing%@am]?d fiilebrdat- 5- yI
- methy t hi ophenec oxarmi - recrysta ation go

sol vent - contfaV AR FHyteR 1@ eBWﬁ@ﬁ%ﬂ”@éééP@U Wﬂl@?d*@écontent 9.4% is
suspended in 12 kg of acetic acid and heated to 110 to 115C. The resul ting
sol ution i sy®ld 1818%; euivalbnBtoloRTPESfARdSEE(DRRE ob thbQryTWelLht@s thRRehdt BRductRf t er
clarifying filtration, cooled to 20C. The precipitated product is filtered
off with sugti.o 'iﬂbﬁ with acetic acid and water and then dried. Yield:
1818 g; ﬁH@QF%HﬁmH . 7% of theory (based on the dry weight of the crude
product) N@Itlng point: 23 0C WD 2005/ 068456 PCTI EP2004/ 014870 -10 Patent
Clainms 1. Process for preparing

5-chl oro-N- ({(5S)-2- oxo- 3-[ 4- ( 3- oxo0- 4- nnrphollnyl)phenyl] 1, 3-

oxazol i di n-5-yl } met hyl ) - 2-t hi ophenecar boxam de of the fornula (I') by reacting
4-{4-[(5S)- 5-(am nonet hyl)-2-o0x0-1, 3-oxazol i di n-3-yl ] phenyl } nor phol i n-3-one
(VI'l) hydrochloride 5 with 5-chl orothi ophene-2-carbonyl chloride (1V),
characterized in that the reaction is
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carried out in a solvent selected fromthe group of ether, alcohol, ketone
and wat er  Ofy,j L,xture thereof with use of an inorganic 4 0PEBGESS
accordi ng tya&ag‘?%)e’%%%har acterized in that the reaction is @E?ze 4/(9111%%n a
ketone or a mxture of ketone and water as solvent. 10 3. Process according
tooCaiml or 2, characterized in that thédreaction is carried out with

sodi um hydr oxi de, sodi um carbonate or sodi um bi carbonate as inorganic base.
4. Process ®agatdiamgsto any of Clains | to 3, characterized in that the

.reaction is carried out in an acetone/water m xture as solvent with use of

sodi um car bgnat e ;as_base. 5. Proce a i t of , C ai to 4,
characteri zgd i n TREY 3 GaaslEs Csé%‘? |r(ﬂf§r'19(?dfg;'€'§ %glllg éoxgbﬁ—xa?ﬁp%@;rﬁy isl’plfeﬁ‘?’ﬁ"llgl'l y
chgr gﬁd, and t he okealidiatitys} natis/)ailighdicabdxermiie bathd f@mulag)\be esnctity 404 [(3SC,

and the reaction_ mixture is_then_stirred at 50C. 6. Process ordj ng. tqQ any
of (a1 to 55 ERPIEIP oM P e e RB TN bR ot (A ehs s of
the formala (1) elxhas-aBa6rothibphétie-apboniIScHIe ey @V R dheerifed O @gethe Credtiofl ik N @
subsequent step. 20 7. Process according to any of Clains | to 6, where

ami nonet hyl oxazoF#TEHFheH4n ¢ fAlYent splgsted-froanthe goya of ethesy dpedick feteye @i WAt he t he

phthal i m de pr ot g&ttinéenedoPWith LicPaR¥RARhL Bhgone- nmet hyl phthalimde (V1) with
nmet hyl am ne in ethanol as solvent, characterized in that
am nonet hyl oxazol idinone (VIl) is isolated as solid hydrochloride. 8. Process

accor di ng t & C aPrpees aeeetngde £laimdgchapcterizad ip 8t hp sHactym is gasried out in a ketone or

oxazol i di nonenet hyiRMchakdtticdgd Gife? asWoivBrimet hyl am ne is fol |l owed by addition
of aqueous hydrochloric acid to the reaction m xture at a tenperature between

50 and 60C until the pHis between 2 and 3. 9. Process according to either
of Cainf 73or 8Progessecopding i Clainhbroe feehpjactriesthin thitdbe rogttion i sarped pul Wil by
cyclization of t Q& PeNRIARE QARAME r oMlunbildPbihaldRO RBRARC BaI val ent, 30

characterized in that The reaction is carried out in toluene as solvent. -11

4. Process according to any of Claims 1 to 3, characterized in that the reaction is carried out

in an acetone/water mixture as solvent with use of sodium carbonate as base.

5. ‘Process according to any of Claims 1 to 4, characterized in that an aqueous sodium
15 carbonate solution is initially charged, and the reactants are added at a temperature

. between 10 and 15°C, and the reaction mixture is then stirred at 50°C.

6. Process according to any of Claims 1 to 35, characterized in that the crude product of the
compound of the formula (I) obtained in this way is recrystaliized from acetic acid in a

subsequent step.

20 7. Process according to any of Claims 1 to 6, where aminomethyloxazolidinone (VII) hydro-
chloride is prepared by eliminating the phthalimide protective group from oxazolidinone-
methyiphthalimide (VI) with methylamine in ethanol as solvent, characterized in that

aminomethyloxazolidinone (VII) is isolated as solid hydrochloride.

8. Process according to Claim 7, characterized . in that reaction of
25 oxazolidinenemethylphthalimide (VI) with methylamine is followed by addition of
aqueous hydrochloric acid to the reaction mixture at a temperature between 50 and 60°C

~ until the pH is between 2 and 3.

9. Process according to either of Claims 7 or 8, where oxazolidinonemethylphthalimide (VI)
is prepared by cyélization of the hydroxyamino compound (V) with a phosgene equivalent,

30 characterized in that the reaction is carried out in toluene as solvent. -
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10: Process according to Claim9, characterized in that
oxazol i di nonenet hyl phthalimde (VI) is isolated by filtration. 11. Process
according to either of Clains 9 or 10, where the hydroxyam ne (V) is prepared
by reacting (S)-epoxyphthalimde (1) with anilinonorpholinone (I1l) in
aqueous ethanol as solvent, characterized in that the ethanol/water ratio is
1:2. 12. Process according to Caim1l, echhracterized in that seed crystals
of the reaction product (V) are added to the reaction mxture after the
reacti on had0l asPededsrapenrdingta Glaimn®, dhemactsrized 3n tHat oeedslimneoettylpighiloni@ e¥in 12,

characterized i nitiglqtt &Qeﬁlr etafto%ti on mxture is heated under reflux tw ce
towards the end S THE PedffiDh time and on each occasion is subsequently 10

cool ed again to the reaction tenperature of between 55 and 65C. 14.
5- Chl or 0- N- (1{.( 5 SPraResraccoddifgto(cBhaod Claim®o$ ph b, whyie tidhigaydxyanlind ¢ \Oxia peeprreld by 5- y|

}met hyl ) - 2-thi ophenecar boxani de. o e formula (1), obtainable b he
process accordin ea{:tglgaﬁ\r}-e%quwag?w‘,ie {i[ﬁtvgh’l?%nf .Ogﬂﬁégnogf (fth 1 g feot etndfol as
5-chl or 05. N- ({ ( 5)Ivett, @Kraclerizdd (nIhXiR-cfraf®lrviait@lratidyv} ) -phenyl | - 1, 3- oxazol i di n-5-y
| }- 15 nethyl)-2-thi ophenecar boxam de of the formula (1), obtainable by the

rocess according to an f dains o 13, for producing a di canent . for
Do o oot St s Do dcsordng CTEDH T cbipditisst Mb Sot unle ot 06 FalfiT Roat

(V)-are added to the reaction mixture after the reaction has lasted from one to two hours.

13. Process according to Claim 12, characterized in that the reaction mixture is heated under
reflux twice towards the end of the reaction time and on each occasion is subsequently

10 cooled again to the reaction temperature of between 55 and 65°C.

14. 5-Chloro-N-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl}-1,3-oxazolidin-5-y1} methyl)-
2-thiophenecarboxamide of the formula (I), obtainable by the process according to any of

Claims 1 to 13.

15. Use of 5-chloro-N-({(5S)-2-0x0-3-{4-(3-0x0-4-morpholinyl)phenyl}-1,3-oxazolidin-5-yl}-
15 methyl)-2-thiophenecarboxamide of the formula (I), obtainable by the process according to
any of Claims 1 to 13, for producing a medicament for the prophylaxis and/or treatment of

thromboembolic disorders.



