WD 2005/ 068456 PCT/ EP2004/ 014870 Production nethod The present invention
rel ates to VORPOYR&E456 or preparing 5-chl oro-N-({(5S)-2- oxo- BCTAPEBMHKIGS AL
nmor phol i nyl ) phenyl ] - 1, 3- oxazol i di n-5-yl } net hyl ) - 2-t hi ophenecar boxan de
starting from2-[(2S)- 2-oxiranyl nethyl]-1Hisoindol e-1, 3(2H)-di one,

4- (4- am nophenyl ) - 3- nor phol i none and 5- 5 chl orot hi ophene 2- car bonyl

chl ori de. ‘Ehe conmpou d
5- chl or o- N-'-(f%-‘z-‘*}%?-—?gg?g 3- [ 4- ( 3- ox0- 4- nor phol i ny] ) phenyl ] - 1, 3- oxazol i di n-5-y

| }- methyl)-2-thi ophenecarboxam de is disclosed in WO A 01/47919 and
correspondght préstye ihaention eelatésl o Lhrocéss If&E preparm@-s-cfﬂld\do-w ({{5)5)-2-Ox €318 (3Fep-4-

conpound of t f rrul ) ac inhibhitor of clpottin f tor can
be enpl oyed™ olxg@ig]??n ?ﬁaéoé‘fBSﬁy}lf%fQ?yg)'%&ng? negqr t SYEHNg Wghﬁg@?%ol ic
di sorders, 2Ld3k1r91%11fhbtﬁyl I-}-ig8naeRE 3 (@H)-diohd, ar a4(4-eRinoptgina-nesHoliné® (iag! usli ng
unst abl e an reoccl usi ons and restenoses after angi opl asty or

aortoco onéE %%}Eié@%e'zﬁﬂbﬁlé’écm?fl‘@nm ent ischaenic attacks, peripheral
arterial occlusive diseases, pulnonary enbolisns or deep venous thronboses.

15 WO A 01/4d %% BhiR105 SRRV DR SS)B- 6&%@@%3%%-4%&&@%1@%%% P@-B?&HHSjian-yl} he
formula (1) |nt haﬁ‘S'gramrange startln fromthe sane star nmpounds

2- [ (2S) - 2- ewethylriythinphengrarooxamidsds Aigelpsed in WA A L'4I9% R enq q>qn)espon S to the formula
4-(4-am nomenyl) 3-norpholinone (111) and 5-chl or ot hi ophene- 2- car bonyl

chioride (I'V): + ON\ N2 N\--( OO HOH (Il (I1) O
o Cl
—\ o )
O\_<N—©‘N\/I\/H —
O O

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.

I5  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 (1), 4-(4-aminophenyl)-3-morpholinone (III) and 5-chlorothiophene-2-carbonyl

chloride (I'V):
° ™\
/3\\/,\, + 0 NQNHZ —_—
o) o)
(I (1)

20 o V) ©



200 (V) 0 -2- OO N O(M) O0OSAd 0d ON (IV) VAW \_~NH2 O
(M) d OONNONOO (I') In this case,

2-[(29)-2-oxiranyl nethyl ] -1Hisoi ndol e-1, 3(2H) dione (I1) is reacted with
4- (4 5 am nophenyl) - 3-nor pholinone (I111) fo give

2- ((2R) - 2- hydr oxy- 3- {[ 4- ( 3- ox0- 4- rmrphollnyl)

phenyl ] am no} propyl ) - 1Hi soi nd e-1,3(2H) dione (V). Subsequently, (V) is

converted with a phosgene equ Ien@ i nt

2- ({(55) - 2- oxo- 3/[7F\( >
met hyl ) - 1H-i soi Aol eNi; ne |(VI)
protective grou ords hdk/l\/N \
4-{4-[(5S)-5-(am nongt hyl ) - 2-oxo0-1, 3- oxakol i di n- 3-yl ] phenyl } nor phol i ne- 3- one

(VI1) which is 10 finally reddfkd with 5°chl orothl ophene- 2- car bonyl chl ori de
(W to give 5-chloro-N({(5S)-2-oxo0- 3-

[ 4- ( 3- ox0- 4- nor phol i nyl ) phenyl ] -1, 3- OvaO|IdI -5 gl} hyI)-2-thiophenecarbo
xam de (1). However, this proggess disclos /47919 exhibits

7 I 1-1.,3-0xazolidin-5-yl}-

i nati on of the phthalimde

various di sadvanta es in the ragction managerren ich has particularly
unf avour abl e eff f‘o'_p_ar oon of the ggmpound of the
(VID)
Cl
)
OO0 4 O
Ny AN
> 0
M

In this case, 2-[(25)-2-oxiranylmethyl]-1H-isoindole-1,3(2H)dione (Il) is reacted with 4-(4-
5  aminophenyl)-3-morpholinone (III} to give 2-((2R)-2-hydroxy-3-{[4-(3-0x0-4-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-yl}-
methyl)-1H-isoindole-1,3(2H)dione (VI). Elimination of the phthalimide protective group affords
4-{4-[(55)-5-(aminomethyl)-2-ox0-1,3-0xazolidin-3-yl]phenyl}morpholine-3-one (VH) which is
10 finally reacted with 5-chlorothiophene-2-carbonyl chloride (IV) to give 5-chloro-N-({(55)-2-ox0-3-
[4-(3-ox0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-y1} methyl)-2-thiophenecarboxamide (I).

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 (I) on the industrial scale.

15  DE 10300111.5 discloses an alternative process for synthesizing the compound of the formula (I)
starting from 5-chlorothiophene-2-carbonyl chloride (IV), (2S)-3-aminopropane-1,2-diol hydro-
chloride (VIII} and 4-(4-aminophenyl)-3-morpholinone (II1):



formula (1) on the industrial scale. 15 DE 10300111.5 discl oses an
alternative process for synthesizing the conpound of the formula (1)
starting from 5-chl or ot hi ophene- 2-carbonyl chloride (1V),

(2S) - 3-am nopropane-1, 2-di ol hydro- chlorgde (VIII) and

4- (4- am nophenyl ) - 3-nor pholinone (I111): -3- OHO'"~NH3Cl 0 d 11/ d + OH

HO-HS/ d (1V) (MI1) CZLSLLzé/gL; ON/ \ NHZ SO Br"~-T~-HO OH (X
(rrry oHo0o In this e, “¥“ chin, @t hi ophene- 2- carébnyl chloride (1V)

1)
is reacted wi ti (2 3- a7l nQpropage- 1, 2- diol hydrochlori ¥ll1) to give
5- chl or ot hi Bphene 2 g boxyIQFi c ac&g' ((9)-2, SHQM P - e (1X) .
Subsequently, (I X)\id converted-into—5-cM or ot hi opheneH2- canboXylic acid
((S)-3 5 bro - hydr oxypropyl ) a¥lliile (X), which iso'f'hen(l)r()eacted with

4- (4- am nophenyl) - 3-norpholinone (I1l) to give

5-chl or ot hi ophene- 2-carboxylic acid {(R)-2-hydroxy-3-[4-(3-oxonorpholin-4-
yl ) phenyl am no] - propyl }am de (XlI). Finally, (XI) }_s_\eact ed W th phosgene or
a phosgene equivalent to give 5-chloro- @ MH

X df n-"%-"2

phol i nyl ) phenyl 194, 3-bxa
1Q This al ative nt hesi s can be

N ({(5S) - 2- oxo- 3-[ 4- ( 3- ox0- 4-

yl } met hyl ) - 2-t hi ophWam’ e ().
carried out —er—an iBrdustyf al Ncal a ugh toxic sopvents or reagents are

used in part. This is diéﬁdvéhtage ug/ per se; t oxi c
substances nust be renoved fromthe final product (1) wmgil bel ow the
maximum limt permissible in @8ch case in the product for regul atory
reasons, which signifies additional expense.

/~ \ oo OH 3
0 N N H S _— (D
A

(XI)

In this case, 5-chlorothiophene-2-carbonyl chloride (I'V) is reacted with (25)-3-aminopropane-1,2-
diol hydrochloride (VIII) 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-hydroxypropyl)amide (X), which is then reacted with 4-(4-aminophenyl)-3-morpholinone
(I} to give 35-chlorothiophene-2-carboxylic acid {(R)-2-hydroxy-3-[4-(3-oxomorpholin-4-
yl)phenylamino]-propyl}amide (XI). Finally, (XI) is reacted with phosgene or a phosgene
equivalent to give 5-chloro- N-({(55)-2-0x0-3-[4-(3-ox0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-
yl}methyl)-2-thiophenecarboxamide (I}.

10 This alternative synthesis can be carried out on an industrial scale, aithough 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 (1) 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.



The object of the present invention derives therefrom of providing a
sinplified process for 15 preparing the conpound (1) on the industrial
scal e, avoiding toxic solvents or reagents, especially in the |ast steps of
the process. It has now been found, surprjsingly, that it is possible by
nodi fying certain reaction paraneters in the synthesis disclosed in WO A

01/ 47919 t ar.e the C the f.ornul a opt r
ovounts. i n B GERSl dnRSR RIS 2 plotsn st pPibudnd S HfBHE e e GRRE'
a process f@ho@hﬁm&l)pﬂbgy@-l Glfdxﬁufo(hdi}i-i( 1§ &8hyI1R2-ehéophdndcdrbbdnodoef the formula (I) by

4- mor phol | gé{«:}g 9}’ ][éé%% (%Q(Z)I%Ltlh)gl eoxo){l3}oxazol n)3-}%]ptheny hoerp eo 1?1'r3bc%)¢(3anz\ﬂﬁ of

t he fornul

4- { 4- [ ( 5S) -Hydroaibi@ @i ¥ lehortiisdede- BcQ¥@RO Li16hide- By Y h:llar@mdméd mothzr&haé fedctbnone
(V') hydrochl oride with 5-chlorothi ophene-2-carbonyl chloride (1V),
char act ér i A&@arTigd PHaiR & prdvenk sdgctedntran .ﬂge FRHR P’éatheuelcpwl &%@Wéﬁtwaéer%de éd

fromthe grnggﬂ,&flere&h,e{hus@[)pﬁhggrgm}f@gag@e and water or in a mxture thereof
wi th use of an inorganic base. Exanples of suitable and preferred sol vents

whi ch may be nmentioned are: ethers such as tetrahydrofuran, dioxane,
di i sopr opy|Exemples Oérsumhlwnd trseferrash sqivents; Which mine §RoNentienrchams ethetshash| as

et hanol OB | ale

tert- butaniﬁg%gg?@ﬁ%sdgﬁ G@émﬁ%Fﬁyppﬁgﬁyfhﬁgggf&ﬂg M(ﬁsﬁ |so%ngargﬁ%tone
or acetone edraml/atsemommohmmmae@ wbutanw, isebutanple mfbutatnhleorstmt-hemd ltqtcsleeellch

Part i Cul'Oar la¥ &h@;&é@g@gﬁ%lﬁeﬁyﬁ %sog | ke?(bng %?gceg)one ryr %vta{é]: ?15 m&ft rrle(seéf(%\gg %Bmo;ehof

wat er, especi a res o
Exanples oftheswsivieat listedand preferred |norgan|c bases whi ch nay be nentloned
are: alkali netal (e. g 15 sodi um and potassi um and al kal i ne earth netal

(e.g. calci dr.o des and al kal i ne

ot ol car b aRty FRAFRT P K SRS TR i e PR P el
ParticuIarwngmﬁaﬂﬂmnmﬂnasofm&kgammﬁ“hﬁse are sodi um hydr oxi de, sodlum
carbonate or sodium bicarbonate, especially sodium carbonate. The reaction

of am none | oxazol i.di.none (VI 1). hydr.ochl or h chJo t hi r bonyl
20 ol or G REmRE Sue S PRI BT LR e SR B A & B
sol vent15wi tsbdivts @nd botaRfhiny hd eRElBRNAHE nitfal PAS &alcium 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  base 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



The acetone/water ratio can in this case be varied over a wde range, and is
preferably from0.5 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 base in the process degcribed in WO-A 01/47919. It is
addi tional |y possible according to the invention to avoid the clinically

accor di ng (EREVE Reieh ahor bkt PRERGe g oPor P o R St ReRE g

an aqueous the&@odusitanaidadeadotut&iah dsindhe marmkobywWhlirgdionf | r st 1y acetone and t hen
am nonet hyl oxazol i di none (VIl1) hydrochl oride and subsequently

chl or ot hi ophenecar bon chlori are |nt odu ed. The 30 addition.qof the
oact ant s I SHEF B, T tadaRero bl iEsel PayRP e P diogld b Reed of fe
particul ar folaRiaveRnwhiéh aNdbrddkd b the rfilirdiRn adbddribe®bbasist RkeRalfikaiC &or fuRRer
reaction mxture 1s then stirred at a -5- tenperature between 40 and 55C,

pref er aBl y PHE ‘%‘Sﬁlfm@@@“%r:{dé?aé%?quﬁ@ 5t%8- room t enperature, the product can
then be isolated in a sinple manner by filtration. In a preferred enbodi nent

of the pr e%ﬁﬁhorh&}(ﬁéﬁab&mméng?vﬁ? e QO UE bir&d tdhg%logéarmwmdw@Atmﬂvgfgarbgrul a
(1) which is obtai'ned by the filtration descrlﬁed above is recrystalllzed

for furtheelimBagng ithe phthdliids peatsciive i oftom axprolidsorpmetyphthakimigg (VD) with
Am nomet hy'g%g%g;hhéi'ﬂlﬂ%&%n&\@s' Qoléeat Hﬁﬁ&ﬁéﬁ%ﬁg@ﬁ]ﬂe&&ﬁﬂyhag'tﬁ&h%&% B 18

WO A 01/ 47919, by imnating t alimde protective group from

oxazol i di ndn@rietimyihp?ﬁ@waw‘#ﬁ%%, a@wo)is hxdrwhlmmtabnsiIlamvm@dﬂmatetehandﬂenmsram toent .
Fbmever the re ctl K 0, Iac unllk 0 WO A
01/ 47918 a ulré%cﬁlson ﬁm roc r‘%(l)rﬂfecps%c?bcf%” eRt haenﬁ1 étci’d‘3 ﬁ thhhg"eet\zlna Fe)Fnl{')eeirhgztI&Pe to
10 the r eaaikles)placm attelwaiedmﬁupbrami‘ne pefdrabdy hettmmatﬂrea;adveén S(pmelf@f’(alih yhnbwhyzveen

2 and 3. The.additi X evated Len f t
Cemper ai ur SPBETRIMIS S ERANE0R) T ORIt B bt PToWDRT o Ew 1)

i s isol at edapuéslti & drireald Hd Rl fjlt&ﬁbllayldra@ﬁamleommde; which in this case
results as crystals and easily filterable, |n a sinple manner. The process

di scl osed i.n WO-A 01/47919 rret hyl ox oI i di.none (VI I
Crude 15 Jrodmessabtenb Mler GRL R HarORe SrTORETT S RO G ol
di rect Im e@&ﬂidﬁ&%&dlﬁbdtmr téHcbikion bf afetrlefoMintiktuehk q&@&l@l&@hﬁ/@@@ﬁ&m’ﬂﬁma
chloride (IV), has rcg@ contrast the di sadvantage that the secondar

conponent s re@ptiqrh]wgh éqthlgphean{b@ﬁylaﬁhg)rﬁg éBonhas by gqngrast the dlsadvantageythat the
am nonet hyloxade) bahRaB8s 6Mhldreaction, which are present in the aminomethyloxazolidinone (VIT)

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 chloride (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 (VI) 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 (II) with anilinomorpholinone (III) in aqueous ethanol as solvent at a reaction



crude product, inpede the subsequent preparation of the final product (1)
and additionally contam nate the product (I1). In contrast thereto, the use
of am nonet hyl oxazol i dinone (VI1) 20 isolated according to the invention as
solid hydrochloride in pure form makes i Uﬁr_oved reacti on mnagenent
possible in the foll owi ng reaction with chl orothi ophenecar bonyl chl ori de

(Irv)y, with L reactl ei,.ng avoi u t bei ng
obt ai ned, tﬁm ret“&e(’ﬁ (?g% ate “n[t]‘ﬁ tg %Sruéepﬂqggdg?}?’? ?9(,J§t€ii hg?fﬁ%ger ratio
gvoi Fled dO»qu@isl ﬁb@ﬂmgrﬁ%tﬂleyh\ghg@ﬁi |12 1) ge ﬁrwe?ablﬁl p(xe@a][red%d a% Blahe aghsequent

I sclosed also.in A 01/ 479] 5 by cyclization of the oxyam
conmpound ( \Wet%‘r’chn g\?ﬁ‘ﬁ GEGRRY @31 i nedprast necEsary SRsirs g’eé‘??ﬂm’“p?‘é%? (A eﬂ?vi“tah
N, N- car bo nx&ﬂ% Sud e eBn 5MNRVSET forbBevelLBCAnd QY hsl%iqiréfbr%l§ abliuk B€hodrg.0OmM t hose
di sclosed in A 01/47919 in that the reaction is carried out not in the

presence of di methyl am nopyridine as catalyst and tetrahydrofuran as

sol vent 3 butln&dE%fPlél‘F%ﬁnlt‘@mP of the Srrsert invepliank grge coatekd| of dhe fegrtion product (V) are
N-net hyl pyrjugld QQH@réAEan%Hﬁf?@aﬁé?rtﬁ‘J :%E&Qh%aé Rstt® bMEREwB T8R! ¥EMht thd RaSridl SO
30 makes it possible to isolate the resulting oxazolidi nonemet hyl pht hal i ni de
(V) by si meductstrtstaeryeiallize gutst ead of by el aborate chromat ographic
purification. The hydroxyam ne (V) is prepared, as already disclosed also in
WO-A 01/ 47%& % pdeuld ﬁ?’cﬁr f)glgec( ShBodFRAX P ehﬁl:siem ﬁ@erﬁlbh)thg\‘réabnon mixture is heated

ani | i nonor pho | 7'hone I n aqueous ethanol as solvent at a reaction -6-

t enper at ur emndér r6@. toande therend wh thekreactitretinie,swithoth el sespensiondeing Ocdinetd 26d istthen

et hanol /wat er L O v/v accordin th vention 1:1 to 1:3,
preferaOI y %9155?%%0,&%rﬁ%‘%tloncf"mgfrag"relﬁe“ge gu cg‘eéqgent nmetering in of the
precursor (Il) is no longer necessary. Instead, the reaction mxture is
stirred at This licatiewatiineisbejeared whbs apamdpGEE tlﬁaoheabeg preferabR4takingl plh8e tvdce i\,
preferably aib]out 36 hours. 5 1n a preferred enbodi nent of the present

i nvention, ‘$&ed crystals of the reaction product (V) are added to the
reaction mxture after the reaction has lasted one to two hours, so that the
reaction [Byaeds of tier (S3-epaxyplithialinglid (estating compaunpas tdewtibalr foy epamplerin et

enbodi nent of the pr i nventi r ture is heated der
reflux towarfE@t ‘He‘ﬂeﬁsﬁp ‘ghled Vﬁ’agp?(brf] 6%@81%\/\? ﬁ‘of‘hg’ ﬁ’gﬁé‘?‘f&‘ﬁﬁoﬁ‘&e%ﬂ
retai ned, anglabk, iohe,&mpj@&@@gh@gmigahﬁnt o the reaction tenperature bet ween
55 and 65C. This heating to reflux is repeat ed where appropriate, the
heating preferably taking place twce i

Synthesis of the anilinomorpholinone (III) startmg 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.



total. Synthesis of the (S)-epoxyphthalimde (Il1) starting conpound is
described for exanple in A CQutcait et al. Tetrahedron Asym 1996, 7, 1641.
In addition, the substance is commercially 15 available, for exanple from
Dai so Ltd., Japan. Synthesis of the anil i_?(_)rmr pholinone (I11) starting
compound is described in detail for exanple in WA 01/47919, page 55 to 57

nvent i on' CHACEES Lo ghT dero- Sk dapndrer PrafOr et B Pitraliy vl

pressure ( em@hyl)-2ahiophénetsrbbxddsiay () Unl ess i ndi cated ot herwi se, 20
at nospheri c pr essure is gener ally used. The invention is explained in detail

bel ow by a re enb d| nt,, t 1S not cted hereto
Unl ess i ndl &g&)o:’t %@&W"? '{?‘gﬁ ‘PW&%&Y@“W'@PQ’F %)c {)hbsé’r“lfié’ ages by
wei ght. -7- SyiibAsgiose o) _ o

5-chl oro- N-({(SS) 2- 0X0- 3-[ 4- ( 3- 0x0- 4- nor phol i nyl ) phenyl ] -1, 3- oxazol i di n-5-y
| }- nmethyl)-2-thi gphenecar boxam

2R) 31 1185 eyt BTN (CaraR GrotbyTb ORIl SHEIGATE o g +-amimophenyl)3-

2- ((

propyl ) - 1HhSehdieed )]arg’ﬁl%lé)i -afl b @EwiiV.7 P ofl WAdr £hd0fa .4 1 of ethanol The suspension is
2-[(29)- ZOX|ranyI I H-|50|ndole132H)d|one %II)

4- (4- ami noplsatad Ity 5810 ﬁé a4 itheorsauliing scﬂut@nes e fog 3 mw&fqar 8 .hpurs, &2 ofat er
and

14.4 1 anoj N§i.eN H8ole-
esul ting <o 2B RPN BBt R R b ek B ity Aish ot
crystalli nd,3(2H)-dione (V) are added to the reaction mixture, after which the product starts to crystallize.

2: ((2R02: 9 L, 300c 400 ok e ERNLLATIIALRE.BRN hal g N

| e- e are 8CTon m'x ,
product st altagoitand they dtial. | i ze. 10 After cooling to 26C, the precipitated
reaction product is filtered off with suction, washed with ethanol and then

g;| ed. Vi elelellesag équwgféhtvtgls?ﬂt% Bﬂhgolry4 % of theory. Melting point: 215C

2- ({(5S) - 2-MMting3pdid: Z13°©X0- 4- nor phol i nyl ) phenyl ] - 1, 3- oxazol i di n-5-yl } et hyl)
-1H 15 isoindol e-1, 3(2H)-di one (VI)

b) 2-({(55)-2-Oxo0-3-[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 [ 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.
Meiting point: 220.5°C

¢) 4-{4-[(55)-5-(Aminomethyl)-2-oxo0-1,3-0xazolidin-3-yl]phenyl}morpholin-3-one (VII)

1360 g of 2-({(5S)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-0xazolidin-5-yl} methyl)- 1 A-iso-
25  indole-1,3(2H)-dione (VI) are suspended in 10.2 ] 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.



2641 g of

2- ((2R) - 2- hydr oxy- 3-{[ 4- ( 3- oxo0- 4- nor phol i nyl ) phenyl ] am no} propyl ) - 1Hi soi ndo
le- 1,3(2H)-dione (V) are suspended in 22 1 of toluene and, at 19C, 1300 g
of N, N-carbonyl - diim dazol e are added. Tﬁe reaction mxture i s subsequently
heat ed under reflux for one hour and then, at 60C, 4.5 1 of ethanol are
added. After cooling to 25 to 30C _the precipitated reaction 20 product is
filtered of C‘GW$H°1%€%°PBIH?S%§%%%§M? ethanol and then dried. Yield: 2756
g; equivalent to 97.9 %of theory. Melting point: 220.5C c)

El- { 45 [ (5S)- &me (oOBiHYy B)-DRASTX03.15 @n,@XBZNYI @h, 2H3-3098 (B 8RY, l4}M4Xagmplig), U197 $mpne
VIil) 1360 g o

2- ({(59) - 2- %%%2 (41 2H3! 3R -0 ot oty §-DRgh§i4f (s1(bs). GKAPRI di n- 5-yI } et hyl )
-1Hiso- 25 indole-1,3(2H)-dione (VI) are suspended in 10.2 1 of ethanol at
22C, and 11§35 ghRko- -B1k 0.8-[4-30b -1 Rb rp ARV D PRGN A LIB-b bz ¥R R5)y IR MRt sided.
The reacti (])dr? m xt u?yem(lt{és“? hen h(a[ajtcéed to 65bt olﬁzggﬁgﬁd t he resulxtllangha’q
solutior? i s SkihiephgnecarhoxpmidedRper at ure for 2 hours. After cooling to 55 to
60C, a total of 2348 g of hydrochloric acid solution (20%strength in

water) is adgg :%Hl&ro’tﬂ?@plﬁhk-b-%a 0Z¥1&igrﬁ;e(w5’r1i ch the product starts to

crystallize. After cooling to 20C, the precipitated reaction product is 30
filtered off with suction, washed with nethanol and then dried. Yield: 875

g; equi val 0 kgofdachjorothipphaenaecasboxylg-acigelcernmereisly availablecaeisaindpd i Sboke

280C 'H N , ; 2 : (

442 (m oy s hefq IRy gpcRn G el 5 B of ey gnf8h B wifhs
Hz), 8.44 (dopvise gver SpdriogphBS ohjnutes, followed by stirring at 75 to 80°C for 30 minutes and then at

F} o f[\l;bl' ?ﬁﬁ%@;ﬁ% i G%ﬁaglhrg b &3 g%gtgﬁ%%?g .Qghésr[‘éé'gﬁ,?*}%%yr%écﬁ%n TR0l Hhd 5- Y
5- chl or ot hivnpérandrced pragshenyith ghdvally therebsing in@rid0tekge@fure (up to a maximum of 60°C)

5-chl or ot hi ophene- 2- car boxyl i c. .aci commerci al |y .avai l.apl e ,suspended
" 8. 98 kg BTG S e e TR S0t b S SR S M kg
of thionyl afilardrideinabReaddp@ddudiopw se over a period of 85 m nutes,
followed by stirring at 75 to 80C for 30 m nutes and then at 10 the refl ux

tenperature until gas evol ution ceases. After cooljnﬁ, the reaction m xture
is distill &9 stiRter-tRatrRad iGrder-&[Hud-mogt-monphalipyDpftenelhd Prggapelidie-dani-
t emper atsure (Up to RethRXEAHI) e bdxamide (I) - crude product

1160 g of 4-{4-[(55)-5-(aminomethyl)-2-0x0-1,3-0xazolidin-3-yl]phenyl}morpholin-3-one (VII)
hydrochloride, 350 ml of water and 2.7 | of acetone are successively added to a solution of 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) and 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.



to renove excess thionyl chloride and toluene until an approxi mately 30%
strength solution of the acid chloride in toluene is produced. 2nd step:
5-Chl oro-N- ({(5S) - 2- oxo- 3-[ 4- ( 3- ox0- 4- nDrphoIinyI)phenyI] 1, 3-oxazol idin-5-y
| }- 15 nethyl)-2-thi ophenecar boxam de (1) crude product 1160 g of
4-{4-[(5S)-5-(am nonet hyl ) - 2- oxo-1, 3- OvaO|IdIn 3- yI]phenyI}nDrpholln 3-one

(Vi) hydr hIorld d 2.7 1 e succe ely
added to a g@l Sty onggf’ﬁ’l%?ﬁb(ﬁg'fz °§8§'ﬂ%??é?ﬂdﬂgtp °‘.‘W?)§“ I'fi%f)x%ﬁ‘g'f’%?%dyloc
At 8 to 12C, 2535 gmefhyh-2cthicpheidthroRsnRte {F) -Geédysallizatidd ori de (I1V) (30%

strength solution in toluene) and a further 517 n1 of tol uene are 20 added.

The reactio ure is then heagted . to 50C, ,2700 one ar

TG hae vhialg S e oibg trds Pogh 4R Tiart toment ST HBaded Rt { Lhe
cool ing to gltketiddeal darhigd tal @doneseet Tea resmh@gfismﬁndnss t;ﬁrketdeat gk ©mberddutdfor
suction and washed with water and acetone. Yie

sol vent -tont&PhEg 2d e afedyiying filfetipaspeledio 7r90?s¥h5rpée%ﬁfe€ mrodpet i Gligred t o
3eof24t ﬁ?orw@gh %?16&3&@5&%&1&&1&%&&&%%&3%@aﬁ%eﬁ@ie@lht 25 of 1505 g or 98.7
A -0-

5-Chl oro- N {§SS - 2- 0X0- 3- [ 4- ( 3- ox0- 4- nor phol i nyl ) phenyl OvaO|IdIn 5-y
|} met hyl ) - Betdhil i3t ped valand ot e of thyory (hesadropdhedry v@@m i ezcm@ piodyE

sol vent - contai ning crude product (residual noisture content 9.4% is
suspended i freiidg éint: @f0c@cetic acid and heated to 110 to 115C. The resulting
solution is stlrred at this tenperature for 5 10 m nutes and then, after
clarifying filtration, cooled to 20C. The precipitated product is filtered
off with suction, washed with acetic acid and water and then dried. Yield:
1818 g; equivalent to 94.7% of theory (based on the dry weight of the crude
product). Melting point: 230C -10- Patent Clains 1. Process for preparing
5-chloro-N-({(5S) - 2- oxo- 3-[ 4- ( 3- 0x0- 4- nor phol i nyl ) phenyl ] -

1, 3-oxazol i di n-5-yl ) net hyl ) -2-thi ophenecar boxam de, conprising reacting
4-{4-[(5S)-5- (am nonet hyl)-2-o0xo0-1, 3-oxazol i di n-3-yl ] phenyl } nor phol i n- 3- one
hydrochl oride with 5-



chl or ot hi ophene- 2-carbonyl chloride, wherein the reaction is carried out in
a solvent selected fromthe group of ether, alcohol, ketone and water or in
a mxture thereof with use of an inorblnic base. 2. Process according to
claim1l, wherein the solvent is a ketone or a m xture of ketone and water.
3. Process E-é%%ﬁa@i&}%‘- to claim1, wherein the inorganic base is sodium

hydr oxi de, sodium carbonate or sodi um bi car bonate. 4. Process according to

claim1, wherein th solvent ure base is
Codl i ar binEteess for ARpERL S A S kB PP I oy
char gi ng an1aq;umusmssaﬂ}mahylpmttbm\aﬁ@azsa&auﬁdeoaom;&dmgngadtnhg 4rf@qEIsabt s at a

t emperat ure betwe action_m xture at
506 6. pr GERMEIBG ot Pee i A Dphess e replit Phe b G rfs B S he

Om ai ned EIE cigleromicpe klﬁt23<5nbony130hlonde wherein thslz reaction ;]s carrlled out in a solvcjnt g B
chl or o- N- oX 0X0 ol i eny oxazo) i din-5-y
oty 1) o ST D B e SEBRohelE P Ll i LRVt ep 7
Process accggedjfalgmbpgaﬁlbahga 1, conprising preparing

4-{4-[(5S)-5- (am nonet hyl ) - 2-

oxo0-1, 3-oxazol i di n- 3-yl ] phenyl } nor phol i ne- 3-one hydrochl oride by elimnating

t he pht hal EW’I@&SPE&B@%' tMQlaﬂﬁ QURh&rEIRMhe solvent is a ketone or a mixture of ketone
2- ({(5S)-2-o0xo0-3-[4-(3-0xo0- m)rphol i nyl )pheny ]-

1, 3- oxazol i a'r%qu@rw }et hyl ) -1 H i soi ndol e-1, 3(2H)di one with nethylam ne in
ethanol as sol vent, and isolating

4-{4-[(SS)-5-(am norrethyl) 2- oxo- 1, 3-oxazol i di n- 3-

yl ] pheny! } ndrksprses arecrding declaion deheUlm‘?ﬂrf@fﬂ%'Ger%éS sogiunphysleexdde. gpdidt di ng t o

claim7, copRhdmiendsbidh PlaBsagous hydrochloric acid to the reaction
m xture at a tenperature between 50 and 60 C. until the pHis between 2 and

3 after reacting

2- ({(59) - 2- ax®p3sd 4 35.%1ng49§x?mrm941ﬁ gl Qmw acanfeef‘saa&@lzﬁith#é idhe

yl }nmet hyl ) - 1H-i soil ndol e-'1 2H)di one w t am ne. - . Process
accordi ng t baseiigsadinmeprbonai¢.ms 7 or 8, conprising prepari ng
2-({(5S)-2-0x0-3-[4-

( 3- oxo- 4- nor phol i nyl ) phenyl ] -1, 3-oxazol i di n-5-yl } net hyl ) - 1Hi soi ndol e- 1, 3( 2H
) di one 5. Process according to claim 1, comprising initially charging an aqueous sodium

carbonate solution, adding the reactants at a temperature between 10 and 15° C., and then

stirring the reaction mixture at 50° C.

6. Process according to claim 1, comprising recrystallizing the obtained crude product 5-
chloro-N-({(5S)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-yl} methyl)-

2-thiophenecarboxamide from acetic acid in a subsequent step.

7. Process according to claim 1, comprising preparing 4-{4-[(5S)-5-(aminomethyl)-2-
oxo-1,3-oxazolidin-3-yl]phenyl} morpholine-3-one hydrochloride by eliminating the
phthalimide protective group from 2-({(5S)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-
1,3-oxazolidin-5-yl} methyl)-1H-isoindole-1,3(2H)dione with methylamine in ethanol as
solvent, and isolating 4-{4-[(58)-5-(aminomethyi)-2-oxo0-1,3-oxazolidin-3-
yl]phenyl} morpholine-3-one as solid hydrochloride.

8. Process according to claim 7, comprising adding aqueous hydrochloric acid to the
reaction mixture at a temperature between 50 and 60° C. until the pH is between 2 and 3
after  reacting  2-({{5S)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]j-1,3-oxazolidin-5-
yl} methyl)-1H-isoindole-1,3(2ZH)dione with methylamine.



by cyclization of 2-((2R)-2-hydroxy-3-{[4-(3-0x0-4-norpholinyl)-phenyl]am no
}propyl)- 1H i soindol e-1,3(2H) dione with a phosgene equival ent, wherein the
reaction is carried out in toluene asisolvent. 10. Process according to
claim9, conprising isolating 2-({(5S)-2-o0x0-3-[4-(3-0x0-4-

mor phol i nyl )phenyl ]1-1,3-oxazol idin-5-yl}methyl)-1Hisoi ndol e-1, 3(2H) di one by
filtration. gldoceky aQ:E@rgﬁg ACGReArRGihO7 & 82k Mtising PraphAifY ﬁq(ﬁ)gn%lat[@

2-((2R) - 2- hydror% -i}g-o 0-

4- nor phol i niA Y almy ey g yiroxaaqlidinsoy Ihethel)-1Hgsomdolr bH@Hijoneeact i ng

2-1(28)-2- g¥ty cﬁ%foﬁ%?f‘ ({}Ik 3lyirs -4l @-cko- a(rgéi%)ﬁcg‘?ﬁlglp-ﬁhéﬂyf]mnmo}propyl)

4-(4-am nopheny - 3- nor |none in  aqueous as sol vent, "wherein the
et hanol / wat éH-isoandols-}, %12 )dione 1with pphrseens egeivalenti whereis the esagtiontis cavisdr i si ng

addi ng seed ghyshahs.abrthe reaction product
2- ((2R) - 2- hydr oxy- 3- {[4v%3 0x0- 4- nor phol i nyl ) phenyl ] am no} propyl ) - 1H
i soi ndol e-1,3(2H)dione to the reaction m xture after the reaction has | asted

fromone to, tmcégp%c%rdnq%to E’l’iaf?r?@s% fsﬁ?{% 1%@5&111%02 f S%Br s t3h@°(§l% b3ing

heating the reaction m xture under of the
reaction ti mrlmnhhxb)ph@aﬂﬁ,%wa@ldoh&sl}bls@qhéﬂtlbgmdD@l B@YDdigmi d reabyion
m xture agak-’}m}lgna reaction tenperature of between 55 and 65 C. 14. The
process of I'm’9, wherein the phosgene equivalent is

N, N- car bonyl di i m dazol e.

11. Process according to claim 9, comprising preparing 2-((2R)-2-hydroxy-3-{[4-(3-ox0-
4-morpholinyl)phenyl}amino} propyl)-1H-isoindole-1,3(2H)dione by reacting 2-[(25)-2-
oxiranylmethyl}- 1H-isoindole-1,3(2H)-dione with 4-(4-aminophenyl)-3-morpholinone in

aqueous ethanol as solvent, wherein the ethanol/water ratio is 1:2.

12. Process according to claim 11, comprising adding seed crystals of the reaction
product 2-((2R)-2-hydroxy-3-{[4-(3-ox0-4-morpholinyl)phenyljamino} propyl)-1H-
isoindole-1,3(2H)dione to the reaction mixture after the reaction has lasted from one to

two hours.
13. Process according to claim 12, comprising heating the reaction mixture under reflux
twice towards the end of the reaction time and on each occasion subsequently cooling

said reaction mixture again to a reaction temperature of between 55 and 65° C.

14. The process of claim 9, wherein the phosgene equivalent is N,N-carbonyldiimidazole.





