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4- (4-am nop SRHEE e resent invention relates to a process
for preparing 4-(4-am nophenyl)-3-norpholinone by reacting

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

hydr ogenati on catal yst, characterized in that the reaction is effected in an
al i phatic al cohol. 4-(4-Am nophenyl)-3-norpholinone is a central precursor-
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5-Chloro-N—(?{ (-SS)—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-[(25)-2-oxiranylmethyl]-1H-isoindole-1,3(2H)-
dione (II) and 5-chlorothiophene-2-carbonyl chloride (III):
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5 nor phol i nope nthls rrethod nor pholin-3-one (V) is first
depr ot onat ed= B UERSe and then reacted with 4-fl uoronitrobenzene
(VI) to give 4- (4 ni rophenyl} 3- norpholinone (VII). Catalytic
hydrogenation of (VI1) wth hydrogen .overppalladiumon activated carbon in
tetrahydrofuran as a sol vent affords 4- (4-am nophenyl ) - 3- nor phol i none _ _1.
NaH -2 NO2 H2, Pd/C THE 2. 40 NH2 10 However, the yield of this process at-
17. 6% of t he®iGrA 0R/#89% likesrisesdesgubesr(BZmBRpbényl hearoyphdlinopdies 8 ecmnrbos fage
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reaction copgdpdrh@iSof tARQBHpbGAd.| Y ei ght hours of reaction tine at 70C and a
hydrogen pressure of 15 50 bar. Mreover, the high pressure entails

consi der abl e apparatus conplexity. The resultl ng product also has to be
purified by kbropstradt] Wikt Qii47919edm dissualbsarpreppeaticanompthod fdret- (4t frainophetyi)ed on
a larger scale |n art .. This gives rise to the object of the present
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morpholinone (VII). Catalytic hydrogenation of (VII) with hydrogen over palladium on

activated carbon in tetrahydrofuran as a solvent affords 4—(4-arninophenyi)-3 -morpholinone
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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 pressﬁre 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.



It has been foun t,. surprisingly, the reaction of
4-(4-_nitropﬂe&®-£—£€%?p¥#§£&ﬁ%ﬁe8 -HYES (MI1) wth hydrogen can be carried out in

the presence of a hydrogenation catalyst, preferably palladiumon activated

carbon (5%, in aliphatic alcohols, prefecably in alcohols having | to 4
carbon atons such as nethanol, ethanol or n-butanol. The reaction nore
preferably 5 takes place in ethanol, in solution or in suspension. The use

of ethanol akhahkesndpyrchthatsurprisinglys theueessiopetf ie@rnitoptensi!) B200rphotindrer GBIy
75 to 85C, an dr ogen, pressur e of to 10 bar,. preferably 4 5 to 5.
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the product (1) being obtained in excell'ent yield and in high purity. 10 In
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a preferred enaoslirnpaferatifne. Spoadsibir; eandiaiinitiyGshbitkit hatreadtionnBae e dehedsll her
directly wthout isolating 4-(4-am nophenyl)-3-norpholinone é.l_) I n
subst ance. |T¢agtinn isrcenpifte ptisrcamy about @ng hepie fihese midirpactiga serdipensolsad o the- A

01/ 47919, 4-(4- nitrophenyl)-3-nmorpholi.ngne .(VII1) is. prepared by nitrating
4 phenyl - 3- rE BB DHERE S SRR YRR hiah Ao P ERGs (1. 05 eq) b O
N 20
10  In the case of ethanol as the solvent, the reaction mixture is worked up merely by admixing
with water and ethanol and filtering off the catalyst from the product solution at 40°C.
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
(VIII).

: 1. H,S0, (8 eq.)

2. HNO; (1.05eq.)

OQNO - OQN—@—N% “

3. NH; aq.

20 (VI 4. acetone (VID

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



0 3. NH3 aqg.. O (VI1] 4. acetone (VII) NO2 In this reaction,

4- phenyl - 3- r@—'@m&{é’g@gﬁﬂt—&ﬁis added at an internal tenperature of 5 to
15C in portions to 7 to 8 equival ents of concentrated sul phuric acid and the
m xture is then stirred at 25C for approxq_.30 mnutes. Subsequently, the
reaction mxture is admxed at -10 to OCwith 0.9 to 1.2 equivalents of 65%
nitric acid. As is frequently the case in 25 nitrations, this forns not only

t he desired peteasimeselorbyerkap swatehend R2dés aquedun pmhenia salufien Are38lded at 5 to
846- For ei gn ntries 4. neta-isongsrs.. F rku wat er. and 25% aqueous
anmoni a sol ufﬁgﬁoél?eemﬁﬁwgdmé‘fm%“f‘%fa H%e??aWﬁéiag@aa?w% xture until a pH
of 7 to 7.5 has been attained. It has been found that, surprisingly, the

desired paranihgOB%h hMhd that, 3ipkindHd el RBir Q] ?ﬁ'ﬁ-%o%@ (Yﬁz,daf@?ﬁ‘adiﬁgn ﬁf adefife

reaction mxture to 40C, is dissolved selectively In organi ¢ phase b5
and can be ranbwadndpl thet reactidnomixtareao SIOAP) B dissdlvad \saletdgdw Us therorpatic iphasehi s
way. The concentration of the organic phase crystallizes the_ product (VII)
out of thd deiapheremeved by sxrgption lpmmahqa@waﬁwqgew Hanies g1 Bieway-For t he
preparation of 4-phenyl-3-norpholinone (VIIl1), the literature describes
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aniline are reacted 1T h an autocl ave at tain cert

unspeci fi ed arwndiwawdr rhiXture,thuslalloMéheites Y€ lsola@em 2000, 37, 109 - 110
descri bes the preparation of (VIIl) by phase

For the preparation of 4-phenyl-3-morpholinone (VIII), the literature describes various

- syntheses: —
S i -

10 According to US 3,092,630, 1,4-dioxan-2-one and aniline are reacted in an autoclave at

340°C to obtain a certain but unspecified amount of (VIIL).

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
;[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.
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transfer-cat aleeg oXi dat ion of 4-phenyl norpholine with potassium

per nenganat ¢ er reaction product forned here is readily

i gni t'abl e manganese di oxi de. 15 Furthernore, 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 al so in Zhumal O gani cheskoi
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is initially naque prée yet ano
effected at an internal temperature of the reaction solution of 30 to 50°C, preferably of 35

to 45°C. The rate of addition is also adjusted such that the pH of the reaction solution is
between 10 and 13.5, preferably between 12 and 12.5.

10 After the reaction solution has been cooled to 0 to 10°C, the product (VIII) crystallizes out
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-({(55)-2-0x0-3-[4-(3-
oxo-4-morpholinyl)phenyl]-1,3-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

20 “weight.



~solution. 2.5 9 §46§F0e ui val nés of chloroacetyl chloride and 4 to 8,
preferably SBP%—%'—E'&%F‘%;P%% of base are netered in sinultaneously. The
bases used are alkali netal or 5 alkaline earth nmetal hydroxi de sol utions,
~preferably sodi um hydroxi de or potassium .fydroxide solutions, in particular
aqueous sodi um hydroxi de solution. The addition is effected at an internal
tenperature of the reaction solution of 30 to 50C, preferably of 35 to 45C
The rate of ddhesisf 4-¢4-aminpphepylddemosmhdlinone(lt he pH of the "reaction
solution is between 10 and 13.5, preferably between 12 and 12.5. 10 After

the reactio g Sa_ 0 to 10C, the product (VIII)
crystalli zeglsﬁgtlteﬂ' %ﬁge@? g@?ggﬁgﬂn@ﬁn)good yield and high purity by
filtration and washing with cold water. The present invention further

provi des 4-(4-am nophenyl) - 3- nor phol jrre /2 ed in accordance with the
invention. 15 The present inventiongfurt / des for the use of
i gordance with the invention

4- (4- am nophenyl ) - 3- nor phol i none prepar
“for preparing 5-chloro-N({(55)-2-0x0- 4- (3F ,
0x0- 4- nor phol i nyl ) phenyl ] -1, 3- oxazol i di n¢hb-yl } net hyl ) - 2-t hi ophenecar boxam de
(I'V). The invention is illustrated in detail below by a preferred working
exanple, to which it is not, however, restricted. Unless stated otherw se,
al | anount s Inepfrhiectaakel .peke €h2.0ged) dfy2-amilinvathayiol areldissAlvds aBhenFenmiempture
Countries. -6- (4-am nophenyl ) - 3- nor phal i none (1), 1st step:

) hesi 4- h .
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kg of internal temperature of 38 to 43°C within 60 to 80 minutes, so that the pH is kept between
12 and 12.5. The mixture is stirred at 2 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)
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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



*-45% sodi um hy XI dlg solution (6.2 equivalents) are then added

Si wltaneou%ﬂﬁ%@%ﬂﬁtemerature of 38 to 43C within 60 to 80

m nutes, so that the pHis kept between 12 and 12.5. The m xture is stirred
at a pHof 12 to 12.5 for 10 mnutes, thenjycooled to 2C 10 and stirred at
this tenperature for 30 mnutes. The precipitated product is filtered off

and washed twice with 3.3 kg each tine of dem neralized water at 2C. The -
moi st pr oducadmized with @80Q g of eeesermandrhestedge 480C lnnbecoursechiahd, the @salncegoes

Yi el d: 1700. % of th Wh lid | ti t: 114C. 15 2nd
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tenperature 10C in 4 portions into 728 4°equi val ents) of concentrated
sul phuri c -acprecipitdtes oatxThe suspensidreis chelat eal 106 25dtared fstalﬁlrﬁd:r 80 ntihutes, and
tenperature for 30 20.mnute The solutjon is cooled tg -5C and adm xed

wi thin ore H&aPraguets miat@l aiF mes) Priish Parashed VitB A28 st spidracetone arfl drigekat

"mxture is s r ne hour. 1300 m of dem neralized water are
metered int ME&(AG 1.é)srm%oc. Subsequently, a pHof 7.4 is o
established, |ikew se at 10C w th 25% aqueous amoni a sol ution. The

suspensi on i ¥ield 147 3§7haf Hewoey )BT aGelitktsoli@s - 7 adm xed with 2000 g of
acetone and heated to 40C. In the course of this, the product goes into
solution, so that the Phases can be separat ed. 1500 g of acetone/ water

m xture are Mgltsgipoinddl BFE. at standard pressure fromthe or gani c phase, in
the course of which the product precipitates out. The suspension is cool ed

to 10C and sii ut&d f&ra'gh“"@'i‘mﬁ'33§8mm’?‘% nd 5 the product is isolated.

'l:n,e noi st pro acetone and dried at 50C

under reduced pressure.
0] N NH
O

60 g (0.27 mol) of 4-(4-nitrophenyl)-3-morpholinone (VII) are suspended in 480 g of

10

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.



~Yield: 157 g (70%of theory) of a white solid. Melting point: 152C. 3rd
step: 4-(4- aFAadpHemRars 1EIRCOHINAS | | none (1) NH2 10 60 g (0.27 nol) of

4- (4-ni trophenyl ) - 3-norpholinone (VI1) are suspended in 480 g of ethanol,
-"adm xed with 3 g of palladiumon activatedgcarbon (5% and contacted with 5
bar of hydrogen at 80C for one hour. After hydrogenation has ended, the
suspension is adm xed with 80 g of ethanol and 270 g of water and heated to
40C, and thelaimsil yst is 15 filtered off. The solution is concentrated under
reduced pressure and the remaini ng solidis dried to constant weight at 50C
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reacting 4-(4- nitrophenyl)-3-norpholinoné rogen in the ence of
a hydrogenation cotlat, ycharactehmdautthat|th®dactmnt1haﬁemétb1mamaﬂ1phm dlsohel.f ected in

an aliphatic al cohol. 2. Process for prepari ng
* 4-(4-am nophenyl ) - 3- nor phol i ngne cordl d ai chara terized |n
that the “al i9phat |P6°%95%c§ﬁfoﬁ’fqp§“’é$ KHa{dormingp ‘W el rpﬁi'm?}?feﬁ%ﬁof ge to Claim 1,

4- (4- am nophenyl )chgra%ﬁ%&)ilrﬂtﬂﬁ’ﬂ% @%g{lgm@gh&qs %ﬂdﬁ} 1 or 2, characterized

in that the product-contal nin trate 1s reac urther directly. 4.
Process- for preparing 4-(4-am nophenyl)-3-norpholi none according to one of
10 G ainms | 3.0 3,Proteas &at mepaag 4-(M-tinatopher(yd) hniorpipdimont hecdrding phalainoheri s
repar ed

prep 2, characterized in that the product-containing filtrate is reacted further directly.

o 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 1s worked up by extraction with acetone.

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-
s . 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.

0. Process according to Claim 8, characterized in that the base is aqueous sodium

hydroxide solution.

10.  Process according to Claim 9, characterized in that chioroacetyl 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.

11.  4-(4-Aminophenyl)-3-morpholinone prepared according to Claim 1.



. by nltratlng ET H : 3- mor ghollnone 5. Process according to C aim4,

characteriz 2 ni trophenyl)-3- norpholinone prepared by
nitration is worked up by extraction with acetone. 6. Process according to
~Caim5, characterized in that the 4-(4-nidrophenyl)-3- 15 norpholinone is
i solated by crystallization froman acetone/water m xture after the

extraction. 7. Process according to one of Clains 4 to 6, characterized in
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sodi um hydroxi de sol'ution rocess according to Caim9, characterized
in that chloroacetyl chloride and sodium hydroxi de solution are added at an
internal tenperature of 35 to 45C and 25 while nmaintaining a pH of the
reaction solution between 12 and 12.5. 11. 4-(4- Am nophenyl) - 3-norphol i none
- prepared according to Claim1l. Le A 36 846-Foreign Countries 9 12. Use of
4- (4- am nophenyl ) - 3- nor phol i none prepared according to d ai mI for

pr epari ng

5-chl oro-N-(f(5S)-2-0x0-3-[ 4-(3-0xo0-4-norpholinyl)phenyl }-1, 3-oxazoli -

di n-5-yl } methyl)-2-thi ophenecar boxam de.
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