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4-(4-am nophenyl) - 3- mor phol i non The present invention relates to a process

+f-or preparing 4-(4-am nophenyl)-3-norpholinone by reacting

4- (4-ni trophenyl ) -3-norphol i none with hydrbgen in the presence of a

hydr ogenati on catal yst, characterized in that the reaction is effected in an
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can be used for the rophyl axi s and/or treat rrent of  vari ous_ t hronboenbolic
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| } methyl)- 2-thiophenecarboxam de (I\/) |s synt hesi zed according to WO A

01/ 47919 st a4{4-pegnihéhvnyd-3choioliagRein)d JentralipreptiBb IR syhthesis of 5-chloro-N-
2-[(29)-2-oxiranyl nethyl ] -1Hi soi ndol e-1, 3(2H)- dione (I1) and

5- chl or ot hi offKEhe-oxa il féhpkodhnemhaknyliphenyl]-\l13-pxagogip- S+yljmethy])- 2 thig-1 ) (11)
0 ood S I%enecarboxamﬁel:, Fa)}x 119ru91t0r of tge \)i\(l)ou clc%lng fgcl%gr Xa, which can be used for the

prophylaxis and/or treatment of various thromboembolic disorders (on this subject, see

5" WO-A 01/47919, whose disclosure-content is hereby incorporated by reference).

{\ 5-Chloro-N-({(55)-2-0x0-3-[4-(3-0x0-4-morpholinyl)phenyl]-1,3-oxazolidin-5-yl } methyl)-
2-thiophenecarboxamide (IV) is synthesized according to WO-A 01/47919 starting from
4-(4-aminophenyl)-3-morpholinone (I), 2-[(2S)-2-oxiranylmethyl]-1H-isoindole-1,3(2H)-
dione (II) and 5-chlorothiophene-2-carbonyl chloride (III):
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-2- WO-A 02/ 48099 |ikew se describes 4-(4-am nophenyl)-3-norpholinone as a
precursor for the synthesis of active ingredients, but there is no

- i'nformati on there whatsoever on the preparation of this conpound. In
contrast, WO A 01/47919 al so descri bes a preparation nethod for

4- (4- am nophenyl )-3- 5 norpholinone (I). In this method, norpholin-3-one (V)
is first depyotAmar4sdonilikewie desdtibel ydul Agingpint Shmb ghotigsheMst iprecursor for
4-fluoronitrobenzene (VI) to give 4-(4-nitrophenyl)-3- norpholinone (VII).
Cat al ytic hykl exgahestsi enagifve (tpgteflienis; uhihtroifeno ovtermpfion ghereumhaoevgr onvihe ed
carbon in tetrahydrofyran as a .solvent affords

4- (4- am noprﬁ’é‘?ﬁ?{%ﬁ-"g-‘) DFSPPABYe  (1): 1. NaHO NONNZ 2. i -,0- (V) OF
N2 O (M) (M) Hz, Pd/CI~ 0 NNH2 THE 10 (l) However, the yield of this
process at I 63kRf WOeRN /47919 Q@ofde§c§{be§h%9%a?&?i@n:ﬂet§8@ 5 4t(@ekiopHehyh e
second stage is unsatisfactory. In the second stage, the hydrogenation’ of
the nitré guappolofoné A)! In thenmethods owrplwlinthose (Gisyfitst depaptohated miithi soidyunbe
the drastic reacgtion conditions, specifically ei hours of reaction tine
at 70C and 4VAYER 3génhpp deasih Vgl %OMPL&%G%%’ 10 1gh¥e Hr{grEPRERY ¢
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t he present invention, of providing a sinplified process for preparing
4-(4-am nopr@hyl )-3-norpholinone (1) which is suitable especially for the
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However, the yield of this process at 17.6% of theory in the first stage and 37.6% of theory

- in the second stage is unsatisfactory. In the second stage, the hydrogenation of the nitro
group of (VII), one reason for this low yield will certainly be the drastic reaction

conditions, specifically eight hours of reaction time at 70°C and a hydrogen pressure of

15 50 bar. Moreover, the high pressure entails considerable apparatus complexity. The

resulting product also has to be purified by crystallization. These disadvantages complicate

the reaction on a larger scale in particular.

This gives rise to the object of the present invention, of providing a simplified process for
preparing 4-(4-aminophenyl)-3-morpholinone (I) which is suitable especially for the

20  preparation of relatively large amounts.



20 preparation of relatively |arge anounts. It has been found that,
surprisingly, the reaction of 4-(4-nitrophenyl)-3-norpholinone (VII) wth

" hydrogen can be carried out in the presenge of a hydrogenation catalyst,
preferably palladiumon activated carbon (5%, in aliphatic al cohols,
preferably in alcohols having 1 to 4 carbon atonms such as nethanol, ethanol
or n- but anolt.ha¥heenr foamod itloat, supresingglgftee sattyorbof 4rkde sitwiphereyl)- Brnedrpaoioione (VI

solution or in suspension. The use of et hanol he solvent a

t enper at ur e¥HPiERET 4G7 ocai%ﬁ?utpanethsrpaﬁﬁgwe?@fs %éygr@e?naélﬁa cstaﬁxf&r%%ﬁbly
pressure of Y 4 : ISt Qriten
the reacti oﬁgl%aidirrlgl.l %?naleg{éar%%?gﬁﬁ% ﬁ%’ﬂ;ﬁg@p {l%lﬁsellkgﬂ%gsrﬁﬁég?gbgfltﬁ ea F&glh{%lagﬁ%ult
one hour. Thesearfohthto@ashitoas aetitinbl, @itBinbleadnbatanbe Therreshtioh rhblk preferdly
obtained in excellent yield and in high purity. 10 In the case of ethanol as
t he sol vent takehplace ar ethepolin selpeon or o phepensign. eeaysy dyetheanl R5 iy sokyenh at
wat er and et hanol _and filterin f~the.cata t JEs0om t.h oduct _sol utdpn
nr a0C 4 TR RERRENFe) 0 8 BHor MerE 7Y 1 8 G B S e et
of the filtia{@biNPRTerablOUULRAS BHES THh AistiHBBNIIREthS Rla¥VEH Smal B dtaedl. thdre
wor kup conditions are adjusted appropriately. 15 In a preferred enmbodi nent,
t he product reaomeraisniomgpléte laftenomlyiabontecet ler f Thretsé erilddieretotnl gondutionk deatd to the

i sol ating 4-(4-am nophenyl.) - 3:norpholinope (I).in substance. In the present
i nventi on, a§qdr1&tr e %M%lﬁfﬁl%%@gﬁq%ﬁ/1e§cﬂan%n\mwm-7919, 4- (4-

ni trophenyl)-3-norpholinone (VI1) is prepared by nitrating

4- phenyl 5 3- EPHRRQL SXUMEano) aslthe EbIPEH:, {8 rEftibn mixtire ﬁ%kéé—ulg tefdy by AdrhidZ

3- NH3 ag. 0 0O 20 (VIIl) 4. acetone (VI1) In this reaction,

4{ phenyl - 3- mothpivater and eth@akdll ind fikerdgreff the canlysnfiermédle predpar aiutioa af40BCt o

4-(4-Aminophenyl)-3-morpholinone (I) is isolated by concentration of the filtrate under
reduced pressure. When other solvents are used, the workup conditions are adjusted

appropriately.

15 In a preferred embodiment, the product-containing filtrate is reacted further directly

without isolating 4-(4-aminophenyl)-3-morpholinone (I) in substance.

In the present invention, differently to the description in WO-A 01/47919, 4-(4-
nitrophenyl)-3-morpholinone (VII) is prepared by nitrating 4-phenyl-3-morpholinone
(VII). |

$ 1. H,SO, (8 eq.)

2. HNO; (1.05eq.)
N\ N\
0 N > O N NO,
<O 3. NH; aq. \_‘<

4. acetone (VID)

20 (VI

In this reaction, 4-phenyl-3-morpholinone (VIII) is added at an internal temperature of 5 to
15°C in portions to 7 to 8 equivalents of concentrated sulphuric acid and the mixture is
then stirred at 25°C for approx. 30 minutes. Subsequently, the reaction mixture is admixed
at -10 to 0°C with 0.9 to 1.2 equivalents of 65% nitric acid. As is frequently the case in

25  nitrations, this forms not only the desired para-isomer but also the undesired ortho- and



15C in,portions to 7 to 8 equival ents of concentrated sul phuric acid and the
m xture is then stirred at 25C for approx. 30 m nutes. Subsequently, the

“reaction mxture is admxed at -10 to OCwith 0.9 to 1.2 equival ents of 65%

nitric acid. As is frequently the case i n?25 nitrations, this forns not only
-the desired para-isoner but also the undesired ortho- and -4- neta-isoners.

For wor kup, m¥@tiemés dF &5%o AP e ffer ARHDRYR 1 §RoUS aBinGiL sQUESH aftf adieli it 51C tO
the reaction mxture until a pHof 7 to 7.5 has been attained. It has been

f ound t hat , 158(Crtpthesieaction mixinge diesi a pd of drta7iSSlavdeer Midined. af t er addi ti on of
acetone and heating of the reaction mxture to 40C, is dissolved

| ect | i h be . b t
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phase crystgly l‘le%ﬁﬁ to?%')eolre )ékale)tocﬂé)bcofs &1&%1%?%%1&?}'%1% e 59? pﬁaset hus

allowing it to be sol ate For the preparation o phenyl - 3- no of'1 none
(M11), 3heandd daﬁrbatmmevadldjyoamﬂaemrvmra Smple ahd advirhegeess mandd u(\dﬁs)wdy ng to US
3,092,630, 1,4-dioxan-2-one and aniline are reacted in an autocl ave at 34OC

to obtaln a certain but unspecified anount of VIII\%. . .Heteraocycl. Che
2000, 37, 1bee COEEQ@"T@B%r‘beéEe tHEAE SpFatGBTRlEFes W IrFodiet b Wé@e but "of the

transfer-c gc%{ t%g(ﬂﬁé My e%lo%wﬁ% hgpsopalgeod ine with potassium

per nanganat €. wever, ’fu |on product formed here is readily
i gni tabl e manganese di oxi de. 15 Furt her nore, the yield is only 45% of theory

and the realdr e sréparBore af rd-glbngli3 -ntwipkolindh@ €VIIIE abé Qiteratiye \deddhibeld Varieusl ty.

The reaction of ethyl 2-chloroacetate with 2-anilinoethanol is described in
ul 1. Soc. ©mtheses: France 1956, 1210 - 1212 and al so in Zhurnal Organi cheskoi -
himi 1970, 6, 1305 - 1308 [CA 73:66523]. However, the deprotonation is

{effecte he - Hhoh ue r cli The
Gy ect ofb DeAGhD (9% Hea L GRS oh e%?nﬁ%gza?? Red PR Kpdave
condi ti ons, 3402@360b&ir04 certain but unspecified amount of (VIII).

J. Heterocycl. Chem. 2000, 37, 109 - 110 describes the preparation of (VIII) by phase
transfer-catalysed oxidation of 4-phenylmorpholine with potassium permanganate.
However, a further reaction product formed here is readily ignitable manganese dioxide.

15  Furthermore, the yield is only 45% of theory and the reaction can be carried out on a larger
scale only with difficulty.

The reaction of ethyl 2-chloroacetate with 2-anilinoethanol is described in Bull. Soc. Chim.

France 1956, 1210 — 1212 and also in Zhurnal Organicheskoi Khimii 1970, 6, 1305 — 1308

‘//’—”\l‘

[CA 73:66523]. However, the deprotonation is effected here with sodium in toluene and in

20  benzene respectively.

The drastic reaction conditions described in the prior art, or reaction conditions, reagents or
solvents which are technically difficult to handle, can be avoided by, in accordance with
the invention, preparing 4-phenyl-3-morpholinone (VIII) by reaction of chloroacetyl

chloride with 2-anilinoethanol.

NaOH

ethanol

’s (VIiT)



solvents which are technically difficult to handle, can be avoided by, in
accordance with the invention, preparing 4-phenyl-3-norpholinone (VII1) by
* reaction of chloroacetyl <chloride with 2-anilinoethanol. NaOH ON C ~C Hp
H\ ethanol O 0 25 (MI1) 5- This procesé'is in particular efficiently
-enpl oyabl e even on an industrial scale. In this process, 2-anilinoethanol

Is initiallyhiehas@sdid h ?%@ﬁ’lﬁ? PGB! ¢ hPlo%ﬁé QLEDloY, ﬁt H@ﬁ&hhp ?calé%%fson

2.5t0 3.5 eqU|vaIents of chl oroacetyl ofide and 4 8, preferably 5 to
7, equi val motess,02-ahiinecthar] e timitielly ichargednih taqneznmsdlgbho]ibepﬂeﬁadslv Lestenlohe, e

al kali metal or 5_al kaline earth netal hydr e.solutions, preferably
sodi um hydrioi8- dr B assqival eﬁ@d’lfc%kﬂ@a‘@&?&thf ar}dn ﬁar%unfaﬁe %éu@oﬁs

sodi um hydr g 0 n, T dj t t

t enper at ur e %#Qfeﬁlzs %)gté)(%% %rﬁ @ge (ai @ngghl%ge%u§fy53%% pr e &r ab 1@ ﬁgﬁg? eta{l T4
The rat & of ajpalitiet bth inSetal ﬁpdraﬂideswahcﬁisc hréfbrablyt Bedif Qifdrbﬁﬁler &a(iabtagﬂum
solution is between 10 and 13. preferably between 12 and 12.5. 10 After

the reacti driydsedida isolutiprss lba@m@mﬁ aqiepus Godivm] bwlroxide soruigoc il hé\ﬂdldltyon is
crystallize and can, be obtain ood ield urJ t

1T et on SR AR Ao s el b ume sl Refermlin Y 35
provi des 4-{4rsam FRPRARVE hdditBR P HRb 'aﬁﬁﬁﬁedl%h@lﬁ)?r{a?%é P cﬁf%ﬁé)félétn&resd%ﬁéh fshe
invention. 15 The present invention further provides for the use of

4- (4- ani nopiewyen) HGamiol3ph préfarably bepwespal2exhdi 12.5accor dance with the invention
for preparlng 5- chI oro-N-({(5S)-2-0x0-3-[4-(3-

i "Ry PIRRL A LB i SRR U o) MO WL B AR SRR BOsA™ oo
and can be obtained in good yield and high purity by filtration and washing with cold

water.

The present invention further provides 4-(4-aminophenyl)-3-morpholinone prepared in

accordance with the invention.

15 The present invention further provides for the use of 4-(4-aminophenyl)-3-morpholinone
prepared in accordance with the invention for preparing 5-chloro-N-({(5S)-2-o0x0-3-[4-(3-
oxo-4-morpholinyl)phenyl]-l ,3-oxazolidin-5-yl} methyl)-2-thiophenecarboxamide (IV).

The invention is illustrated in detail below by a preferred working example, to which it is
not, however, restricted. Unless stated otherwise, all amounts reported are percentages by

Y 20  weight.



The invention is illustrated in detail below by a preferred working exanpl e,
~to which it is not, however, restricted. Unless stated otherw se, all
‘anounts reported are percentages by 20 weight. -6 Synthesis of
4- (4- am nophenyl ) - 3- nor phol i none (1) 1st6 -st ep: 4-phenyl - 3- nor phol i none
(V1) ON/ \ In a 26-litre tank, 1.65 kg (12.0 nol) of 2-anilinoethanol
are di ssol of ethanol and subsequently
adm xed wit Sﬁgah%%lgf?g%&a%r%ﬂéwhfstr lerrﬂ(r)rlg;m(ilrogh(e) solution is heated to 38C.
4.07 kg (3.0 equival ents) of chioroacetyl chloride and 6.60 kg of 45%
sodi um hydiststepe dsphantyl-3rmifpldlingue (éllEnt s) are then added si mul t aneously at
an internal tenperature of 38 to 43C within 60 to 80 mnutes, so that the
pH is kept between 12 and 12.5. The m'xture is stirred at a pH of 12 to

12.5 for 10 nminutes, then cool ed t¢g 2C\10 irred at this tenperature
for 30 mnutes. The precipitated oducN-—i er ed off and washed tw ce
with 3.3 kg each tinme of dem nerali vvate 2C. The noi st product is
dried to constant mass at 50C under ced pressure Yield: 1700 g (80% of

theory) of a white solid. Melting por n‘P 114C. 15 2nd step:
4- (4-ni trophenyl)-3-norpholinone (MI) ON/ \ NO2 Oln a 2-litre flask,

177 1.0,nD f 4- ) are i.ntraoduc

Fnternal ¢ Shpabafis a8 dER ke d2ThRBY e sttt SRso i AR Bhergpure
concent at gd 1 53Ul @ﬂ"Hﬂhhﬁolaé&idd subbBGuety tadhfixdds w}iﬂﬂe&‘S@?Q}fe\QatEP“gtﬁ(‘stﬁﬂﬂo S’fhé red
at this tenperature for 30 20 m nutes. The solution is cooled to -5C and
adm xed wi Bﬁuhom)rsehehtydrto MBI NONkB(P0 éqlmﬁﬁentecpfrchh)lrmbsf) cldbn%%drﬁ 60 kgofici d.
The m xtur

irre 5C f.or hour. . 300 eralr ed mater
lare meter 635‘5/ B YR @%‘?ﬁ@ﬁ glr‘rﬂa? @%Ceq%% u%rﬁt agrd Slé‘fu ‘?n%)qsé'
) internal temperature of 38 to 43°C within 60 to 80 mmutes, so that the pH is kept between
12 and 12.5. The mixture is stirred at a pH of 12 to 12.5 for 10 minutes, then cooled to 2°C
10  and stirred at this temperature for 30 minutes. The precipitated product is filtered off and

washed twice with 3.3 kg each time of demineralized water at 2°C. The moist product is

dried to constant mass at 50°C under reduced pressure.
Yield: 1700 g (80% of theory) of a white solid.
Melting point: 114°C.

15  2nd step: 4-(4-nitrophenyl)-3-morpholinone (VII)

o N NO,
—

0]

In a 2-litre flask, 177 g (1.0 mol) of 4-phenyl-3-morpholinone (VIII) are introduced at
internal temperature 10°C in 4 portions into 728 g (7.4 equivalents) of concentrated
sulphuric acid. The mixture is then heated to 25°C and stirred at this temperature for 30
20  minutes. The solution is cooled to —5°C and admixed within one hour with 101.8 g (1.05
equivalents) of 65% nitric acid. The mixture is stirred at ~5°C for one hour. 1300 ml of
demineralized water are metered into this solution at 10°C. Subsequently, a pH of 7.4 is

established, likewise at 10°C, with 25% aqueous ammonia solution. The suspension is



est abl.i shed, |ikewi se at 10C, with 25% aqueous anmoni a sol ution. The

" suspension is -7 adm xed with 2000 g of acetone and heated to 40C. In the
course of this, the product goes into sgl ution, so that the phases can be
separated. 1500 g of acetone/water nixturé are distilled off at standard
pressure fromthe organic phase, in the course of which the product

preci pi t at ggmixel with B9 serRREloan ahd hédd RUPC. Ilke aB6ks8 bf tHif thd podactiged her
30 minutes, and 5 the product is isolated. The noist product is washed with
320 g of culte selsgponee Hhad thir phaseacan 0 Gepardied. | #Hlig of apetong/water nvixsirelarel 57 g

3" (. am nofRUNA 91 sRianbp R o e bl gt i g g B aroo
4- (-0 UT OBRedtiks SulThe BNpAADR isl oled B10°C UARSRAES (G ARReBPhinfNARD.

adm xed wi g of palladiumon activated carbon contacted wth 5

bar of 5 hytreqgeducats i8fl&ed.cFheaneishroduct A tveshel wdtho3pnaof witd hasorerntd dried he

suspension is adm xed with 80 g of ethanol and 270 g of water and heated to
40C, and t AR Gourder jaducedspressuss. | tered of f. The solution is concentrated under
reduced pressure and the remaining solid is dried to constant weight at 50C

under re{ju%ﬁd”ﬁi@ﬁ?% Of\@k‘&’?}' %tgaavgﬁhg%&%s% of theory) of a white to slightly

reddi sh-col oure ol n 171 C. WD 2005/ 026135

PCT/ EP2004/ 010054 -8- Clainms: 1. Process for preparing

4- (4- am nopedting poidt: A29ghol i none by reacting 4-(4-

ni t rophenyl ) - 3- nor phol i none with hydrogen in the presence of a hydrogenation

catal yst, characterized in that the reaction is effected in an aliphatic
al cohol . 3rd step: 4-(4-aminophenyl)-3-morpholinone (I)

OQ:@—NHZ

10
60 g (0.27 mol) of 4-(4-nitrophenyl)-3-morpholinone (VII) are suspended in 480 g of
ethanol, admixed with 3 g of palladium on activated carbon (5%) and contacted with 5 bar
of hydrogen at 80°C for one hour. After hydrogenation has ended, the suspension is
admixed with 80 g of ethanol and 270 g of water and heated to 40°C, and the catalyst is
15  filtered off. The solution is concentrated under reduced pressure and the remaining solid is

dried to constant weight at 50°C under reduced pressure.
Yield: 48.4 g (93% of theory) of a white to slightly reddish-coloured solid.

Melting point: 171°C.



5 2. Proce¥& 2@05/0368par i ng 4- (4- am nophenyl) 3-nor phol i nonePCIvERDO4/0m0E 9
“Claim1l, characterized in that the aliphatic alcohol is ethanol. 3. Process

© -for preparing 4-(4-am nophenyl) - 3-norphol_jnone according to Claim1 or 2,

characterized in that the product-contaiming filtrate is reacted further
directly. 4. Process for preparing 4-(4-am nophenyl)-3-norpholinone

accordi ng mige of 10 Cainms 1 to 3, characterized in that

4- (4-ni trophenyT) - 3-nor phol i none is prepared by nitrating

4- phenyl - 3-nor phol i none. 5. Process according to Caim4, characterized in

t hat the 41(4-nPracesshefoy| preparingr Hirbhaimmmpbenyl 2 panerghdlinone t byt ireasting defked
up by extraction. . wth acetone. 6. Pracess. accor.di to Caimb5, .
characterized i ﬁltrtoﬁg?nyﬁﬁ%’ mprpholinope d’ﬁ‘ﬁbrsti?/'ﬁir)og%n lﬁﬁﬂﬁﬁ’ﬁ?ﬁ%‘fq ﬂg]ﬁehxdéogeé‘aﬁl%{’c ed
by crystallizatj r &@?&%? qng f: . : tion. 7.
Process accordi %%{5!?%’ %}% 0 tg?ﬂrr%{ ﬁﬁﬁggcg%ﬁéa{%g}:e?éé%ggs,?aﬁlct%l#gltilag phenyl - 3-
( nmorpholinone is prepared by reacting 2-anilinoethanol w th chloroacetyl.
chloride. 8. Proness feomepiring #-44-Ghandphénylr-anaphelinone daccordidgato Claim 1,

chl oroacetyl chloride and base 20 are netered in_sinultaneously. 9. Process

according to C ghasagerizedan thet thejaliphaticpleahel isteteanghse is aqueous sodi um
hydr oxi de sol ution. 10. Process according to Claim9, characterized in that

i or nal 1 Smper Ssee 5F R BE A A Gt RRo e RRORE b e

reaction sol uti gnchagicveieed klthainde roduct-containing filtrate is reacted further directly.

f ( W 4. Process for preparing 4-(4-aminophenyl)-3-morpholinone according to one of

10 Claims 1 to 3, characterized in that 4-(4-nitrophenyl)-3-morpholinone is prepared

by nitrating 4-phenyl-3-morpholinone.

5. Process according to Claim 4, characterized in that the 4-(4-nitrophenyl)-3-

morpholinone prepared by nitration is worked up by extraction with acetone.

T

6. Process according to Claim 5, characterized in that the 4-(4-nitrophenyl)-3-
15 morpholinone is isolated by crystallization from an acetone/water mixture after the
extraction.
7. Process according to one of Claims 4 to 6, characterized in that 4-phenyl-3-
morpholinone is prepared by reacting 2-anilinoethanol with chloroacetyl chloride.
8. Process according to Claim 7, characterized in that chloroacetyl chloride and base
20 are metered in simultaneously.
9. Process according to Claim 8, characterized in that the base is aqueous sodium

hydroxide solution.

10.  Process according to Claim 9, characterized in that chloroacetyl chloride and
sodium hydroxide solution are added at an internal temperature of 35 to 45°C and

25 while maintaining a pH of the reaction solution between 12 and 12.5.



