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the formula (1) in whicly X has the neaning indicated in
Patent Caim1l1l, and precursors thereof. WO
204%HidA 6899 PCT/ EP2004/ 007938 Process for the
preparation of N-aryl m)rphol inones 5 10 1* The
invention relates to a pr&’cess for the preparation of

conpounds of the fornmul X-N O Oin which X denotes
15 denotes .
(R,

R’ denotes NO,, CN, COOR® CON(R?),, COR® SO,R*, SO.N(R%),,
CF,, For Cl,

R? denotes H, Hal, A, OR? N(R®),, NO,, CN, COOR®, CON(R®),,
NR3COA, NR’CON(R®),, NR’COOR?®, NR’S0O:A, -[C(R%),],-Ar,
[C(R*))-Het, {C(R%)z]n-cycloalkyl, COR?, SO,N(R%), or SO;R*,

R® denotes H, A, -[C(R%);].-Ar or {C(R®),}.-Het,

R* denotes A, {C(R®);],-Ar or -[C(R®)2].-Het,

R® denotes H or A,

Ar denotes phenyl which is unsubstituted or mono-, di- or trisubstitu-
ted by Hal, A, OR®, N(R®),, NO;, CN, COOR®, CON(R®);, NR°COA,
NR®S0O.A, COR®, SO,N(R®%), or S(0)A,

Het denotes a mono- or bicyclic saturated, unsaturated or aromatic

heterocycle having 1 to 4 N, O and/or S atoms which is unsubstitu-
ted or mono- or disubstituted by Hal, A, OR®, N(R®);, NO;, CN,
COOR®, CON(R®);, NR°COA, NR°SO,A, COR®, SO.N(R®),, S(O).A
and/or carbonyl oxygen (=0),

Al denotes unbranched or branched alkyl having 1-6 C atoms,




R2) ( MRl denotes NO2, CN, COCOR3, CON(R3)2, COR3,
SO02R4, SO02N(R3)2, CF3r F or O, R2 denotes H, Hal, A
wg%(,g,‘!,% g2 2, NO2, CN, COOR3, CO\l( R3) 2, 20 NRET@R2004/007938

R3 CON( R3)2 NR3000RS3, NRssngLA -[ C(R5) 2] n- Ar,
[C(R5) 2] "-Het, -[C(R5)2] 1 oal kyl, COR3, so 2N(R3) 2
or SO2R4 R3 denotes H A, [C(R5)2]r,-Ar or
[g((RSgZ],, Het, R4 denotes A, [C(R5)2] -Ar or
R5 t t
ofeny !, RN AT ARG b iy ia i el REC atoms
e SUbSig whicrt @b bw@cm/groawmay(msmawby Q\or S atoms
COOR5, CO\l} R5) 2, NRS5COA, NR5S02A, COR5, S02N(R5)2 or
S(O"A aedmwusgwmdf@ﬂ%@wné -6 bk apaisIpay be
unsat ur at ed aromatic heterocycle having 1 to 4 N, O
5 and/gr Se‘ﬁ b\m:och IS unsubstitu- ted or nobno- or
St gl Cf"ﬁr'or"l\ OR5, N(R5)2, N2, CN, COOR5,
O&%?RS)? kl%(%& NR5S02A, COR5, S02N(R5)2, S(OnA 35
amd/ or clenbteyy®, PeyBen (=0), At denotes unbranched or
branched al kyl having 1-6 C atons, WO 20051016899
POT/ EP20I@a0tR538 % 319 45 15 20 25 30 -2 A denotes

unbr br.a y al kyl having 1-12 C
ta&\‘i’ssaqgﬁﬁ‘ecﬁﬁf ﬁ‘f%%gteg{se? ht@Z gr oups mas be repl aced
D)0 @ cSnBb@HEpof tRdiohURYII- CH=CH groups and) or i n

addi tion 7 H atoms may be replaced by F, Hal denotes

F, d, Brorl,
®

X-NH, Il

10

in which
15 X has the meaning indicated above,

is reacted with 5-chloro-2,3-dihydro-1,4-dioxin

20 0 Cl
Y

. o5 to give a compound of the formula 1ll

H
N Cl
O

30 in which

X has the meaning indicated above,

b) then a compound of the formula lil is cyclised to give a compound of
35 the formula I,

and




n denotes 0, 1 or 2, mdenotes O, 1, 2, 3 or 4, and

salts thereof, characterised in that a) a conpound of
wigoéore8s @ |1 X-NH2 11 in which X has the mPQVERP004/007938

i ndi cated above, is reacted wth

5-chloro-2, 3-di hydro-1,4-dioxin to give a conpound of

the formula Il x H NIIl in which X has the neani ng

i ndi cated above, 35 b) then a conmpound of the fornula

I [ ' : iV, the formula I,
ot WhSKEE S delitnal RrspatmaI Bt 12 10 c) the
ts.

| diytoanvieringpa baselor wcrbofibietfermulatlania anes af its bg
converting a base or acid of the fornula I into one of
its salts The invention had the object of finding novel

I Fpr.ove r . £

s o MEabvEnaEER R obBiet bf fogifa FRRE inTByad pocRUES doine
f :?‘Pé‘bér%ﬁoﬁ_rdf%Fe@!rbor§6f6a§io@0@5iﬁhﬁﬁt©?$.di ng to the
invention is shorter and nore efficient. Factor Xa ,
i iGorbparedswittaknben grpcesses fram the priat Agthererogeesy aREPTHNI
i G GuimIPn ¢S apaBacasd more SHicie” {1 OT0S! S

1 :
0 Factor Xa inhibitors can be employed for combating and preventing

thromboembolic diseases, such as thrombosis, myocardial infarction, arte-
riosclerosis, inflammation, apoplexy, angina pectoris, restenosis after
angioplasty and claudicatio intermittens.

15 Factor Xa is one of the proteases involved in the complex process of blood
coagulation. Factor Xa catalyses the conversion of prothrombin into throm-
bin. Thrombin cleaves fibrinogen into fibrin monomers, which, after cross-
linking, make an elementary contribution to thrombus formation. Activation

20 of thrombin may result in the occurrence of thromboembolic diseases.
However, inhibition of thrombin may inhibit the fibrin formation involved in
thrombus formation.

The inhibition of thrombin can be measured, for example by the method of

. o5 G. F. Cousins et al. in Circulation 1996, 94, 1705-1712.

Inhibition of factor Xa can thus prevent the formation of thrombin.
The inhibition of factor Xa and the measurement of the anticoagulant and

antithrombotic activity can be determined by conventional in-vitro or in-

30
vivo methods. A suitable method is described, for example, by J.
Hauptmann et al. in Thrombosis and Haemostasis 1990, 63, 220-223.
The inhibition of factor Xa can be measured, for example by the method of
35

T. Hara et a!. in Thromb. Haemostas. 1994, 71, 314-319.




, » . riosclerosis, inflanmation, apoplexy, angina
pectoris, restenosis after angioplasty and claudicatio
woYoRkiekseens. 15 Factor Xa is one of the protPEaBEr2004/007938

involved in the conplex procegss of blood coagulation.
Factor Xa catal yses the conversion of prothronbin into
throm bin. Thronmbin cleaves fibrinogen into fibrin
m)norrers whi ch, after cross- linking, make an

§ Pt n cas-
ASTERlRoh GEBAIRIRAES the BEARGK AP e Sgulation cas.
Ofcatié refftesh Qirding ite tids e feator. artdboenteibutestbithe ctivatagn of fac-
thrombin may inhibit the fibrin formation involve

t ookt giviedfastari X Inhikdianefi factar Yilaghus preyssits “&%%b{é‘io“

5 Conacer e i 1R Wb Selieh BromyBRe Aot o8 1710 a0

' l12%8n8 e it URSRYENGT thBantiebagtiannand
Weﬁ@m@&rﬁ%ﬁﬂu% ?I on of fgctor Xa and tlhea@El

memgithrembaticactivite cantiecdetgrhiart bynebnventionalriorioe iof in-
v elhaRR Ao oRTB0R| BSHSHEE RieaSHEE T dhe ffpbition

] I -
resk PPy 14 st TBOBxGn® i, FRGHAG e¥ B Throm
X RBSesRAS199%0 84f PB-gaxanpl e by the method of 35 T.
Hara et al. in Thromb. Haenpstas. 1994, 71, 314-319. WD
. 200510138|99 PCT/ EP2004/ 207938 -4 5 10 Coagul ati on

tor a initiates the extrinsi art_o
&i@@gt&@ iorhacial XS SenpralBain e INRgE crBulelipn caspade
ac oglgq@z%b}i’#g ﬁﬁgl\ftédtlhqhé%%h\‘/ﬁdr%f f%EtJr@@fo %l% fctbP X@i Yréhi-

ion o actor Vila thus prevents the

15 f asitien iob facter IXaacdrotheXefore prevems tsefmsmmtiontof factoniarin a
formation. The inhibition of factor Vila and the
mediferestway. of the anticoagul ant and antithronbotic

e b R S RSl K E e e SBEIEEA Hthe oPfoad R ana

MEASHRRIFRELCCActivitg daﬁ%é)déﬂeﬁhméa‘b 86mantidnbRin-gitro or in-

described, for exanple, by H F. Ronning et al. in
20 Thyivomethods. A suitable method is described, for example, by J. Chang et

al. in Journal of Biological Chemistry 1998, 273, 12088-12094.

10

A correlation between tissue factor TF / factor Vlla and the development of

. 25 various types of cancer has been indicated by T.Taniguchi and
N.R.Lemoine in Biomed. Health Res. (2000}, 41 (Molecular Pathogenesis
of Pancreatic Cancer), 57-59. The publications listed below describe an

antitumoural action of TF-VII and factor Xa inhibitors for various types of

30 tumour:
K.M. Donnelly et al. in Thromb. Haemost. 1998; 79: 1041-1047;
E.G. Fischer et at. in J. Clin. Invest. 104: 1213-1221 (1999);
B.M. Mueller et al. in J. Clin. Invest. 101: 1372-1378 (1998);
M.E. Bromberg et al. in Thromb. Haemost. 1999; 82: 88-92.

35

WO 02/057236 describes other processes and morpholinone precursors.




bosi s Research 1996, 84, 73-81. Coagul ation factor i Xa
is generated in the intrinsic coagul ati on cascade and
wGosepsbse i nvol ved in the activation of facoIEP0ODOO7938
. give factor Xa. Inhi 15 biti of factor |Xa can
therefore prevent the formation of factor Xa in a
different way. The inhibition of factor |Xa and the
nmeasur enent of the anticoagul ant and antithronbotic
activity can be determ ned by conventional in-vitro or
in 20 vivo nethods. A suitable nmethod is described, for
eXanplotiowing thetligusnigr dte pedparation ofi2+{2chidroBtredxyjaced
Chemi stry 1998, 273, 12089-12094. 25 30 A correlation
banides are kegwnradee hiteratures actor Vila and the
devel opnent of various types of cancer has been
5 i ndi cated by T. Taniguchi and N. R Lenpbine in Bioned.
Heal th Res. (2000), 41 (Mol ecul ar Pat hogeresis of
Pancreati c Cancer), 57-59. The publicatiofs |isted cl
bel oy descri® anti{ wural acii on @f 0.
f gt x& i nhi B{torS for various types of tunour:
1041-1047; K MgoDonnelly et al. in Thronb. Paenst .
1998; 79: E.G Fischer et al. inJ. din. Invest. 104:
10 1213-1221(1999); B.M Mieller et al. in J. din.
| Mursts ineth6d is d8gctibedl! Edrldple MnEU SBY OT® B0, BE AH6767n
Thronb. Haenost. 1999; 82: 88-92. 35 WD 02/ 057236
deanst PBe¥P22618r processes and nor phol i none precursors.
. WD 2005/ 016899 PCT/ EP2004/ 007938 -5 5 10 The fol | ow ng
nmet hods for the preparation of 2-(2- chI o%pet hoxy) acet -
amdes Rre known |nthe literature: Cl RNH +

Thi s descrl bed, for N in US
15 3 074R9 Bk 7767|¢7 cf ﬁfw\d

_ OH R' Rl
20 o | socl, |

This method is described, for example, in G. May, D. Peteri, Arzneim.-
@ > (Drug Res.) 23, 718 (1973),

Ho\n/\ /\/CI 1. CICOOEt/NEt,

Cl
O /\/
30 O 2. RR'NH j‘]/\

This method is described, for example, in DE 2150075.

35 However, these methods have disadvantages. Thus, many reaction

steps are necessary or the starting materials are expensive.
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and DE 1922613. R RI1 C NIINH+ 15 1f, 'C Ir C
----f R RNa 20 25 30 coH sl 0,,-,,,,0H Z RAN,

wohoes/iregdod i s described, for exanple, in G PNEEP2(N4/007938

Peteri, Arzneim- Forsch. (I_Drsu_g Res.) 23, 718 (1973).
~/Cl 1. CICOCEt/NEt3R HO ~I 'O~ --~ | ~R0O p2. RR NHO
This nethod is described, for exanple, in DE 2150075.
35 However, these nethods have di sadvantages. Thus,
many reaction steps are necessary or the starting
materi al s are expensive. W 20051016899
PRMIT/JER20641. M 7988ksE JROrgaCkiem. 2604825 (13®1) disclose the

following reaction:

0] Cl
0 cl
0 o

R = alkyl, phenyl

We have found, surprisingly, that arylamines, so long as they have a
pK, of less than or equal 1o 3, also react with 2-chlorodioxene to give

2-(2-chloroethoxy)acetamides.
00 : o
Ar/NH2 + E T AI'/ \r(\o/\\/
O O

In view of M. J. Astle, J. D. Welks, J. Org. Chem. 26, 4325 (1961), this
is unexpected since amines, such as ammonia, benzylamine, 8-amino-

quinoline or 4-methoxyaniline, do not react or react very poorly.
Comparison of pK, values:

Benzylamine 9.5
Ammonia 924
8-Aminoguinoline 0.7 (NH2 group) and 4.0 (quinoline nitrogen). The

basic quinoline nitrogen prevents the reaction.

4-Methoxyaniline 54
4-Nitroaniline 1.0
4-Cyanoaniline 1.7
3-Nitroaniline 2.5
2-Methyl-4-nitroaniline 1.04



M J. Astle, J. D. Wlks, J. Og. Chem 26, 4325
(1961) disclose the following reaction: R'OH +
w0 2005016809V have found, surprisingly, that awrgTEpReE807938

so long as they have a pKa gf |ess than or equal to 3,
al so react with 2- chlorodi oxene to give 2
-(2-chl oroet hoxy)acetamides. 0 1 Ar' No---~CI 5 Ar
NI -12 + TIC, 20 49 25 30 35 0 In viewof M J. Astle,
Imethyl Yehitobtnzbhte Chem 26, 4325 (1961), this is
unexp}éct ed since amnes, such as ammoni a, benzyl am ne,
84 &Amimebenbplodnore or 42 @et hoxyani | i ne, do not react or
react very poorly. Conparison of pla val ues:
Ba¥iyrpaniling 9.5 ~ Ammoni #9324 8- Ami noqui noline 0.7 (NH2
group) and 4.0 (quinoline nitrogen). The basic

5 gui noline nitrogen prevents the reaction.
AiMpiveakash! it Readvahtdgdbls Rradd bAgtid for example a Brén-
4- Cyanoani | inel.7 3-Ni %roanl line2.5
2 sidek dnoit - guahi as bpdidchiveic. aeid vy 2 bewiaadoor alternatively to
PCTI EP2004/ 007938 7 5 10 0 15

add 2 Z-dichlorodioxene, a compound VZVRiCh, as is known from the
literature (R. K. Summerbel}, H. E. Lunk, J. Am. Chem. Soc. 79, p. 4802,
10 1957), readily dissociates into hydrogen chloride and 2-chlorodioxene.
The reaction can be carried out in many solvents, for example toluene,
. acetonitrile, dioxane, but also in mass, i.e. without solvent. Typical
reaction temperatures are 0 to 150°C, generally around 80°C, for

15 example between 70 and 90°C.

The advantage of this process lies in the ready accessibility of

2-chlorodioxene or 2,2-dichlorodioxane.

0 o._Cl S o .Cl o. Pe
[j+2eq.sozclz—-EI _*__..E]/_‘_ [T
o) O Cl o o

The preparation of 2 3-dichlorodioxane is described, for example, in

20

M. lyoda et al, Heterocycles, 54, p. 833, 2001. The thermal elimination
of hydrogen chloride is described in US 2 756 240. This method gives
2-chlorodioxene, which is contaminated with a certain proportion of 2,2-

30 dichlorodioxane (typically 5 to 50%).

N. V. Kuznetsov, |. |. Krasavtsev, Sov. Prog. Chem. (Engl. Transl.) 44,
p. 77, 1987, describe methods for the preparation of 2-chlorodioxene

35 from 2,3-dichlorodioxane using sodium hydroxide.
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a 25 30 Methyl 4-am nobenzoatel.5

4- Am nobenzophenone2.2 2-Nitroaniline-0.23 In the
wOeassii1esde it i s advantageous to add an aci d, PESIEP2004/007938

exanple a Bron- sted acid, §gc_h as hydrochl oric acid,

or a Lewws acid, or alternatively to add

2, 2-di chl or odi oxene, a conpound which, as is known from

the literature (R K Summerbell, H E. Lunk, J. Am

Che Sogs 4802, 01958, readily dissociates
rogelﬁ\lﬁgﬁ'ﬂo

ri dg”an -chl or odi oxene. The
act n Caﬁﬂm?TEﬂrl d oul in many solvents, for
| uene, acetonhtTile, dioxane, but also in

. vvi t hout solvent. Typical reaction
tenperatures are 0 to 150C, generally around 80C, for
exanpl e between 70 and 90C. The advantage of this

p‘i‘ﬁé%géllédtﬁ)?\ tbffbl"ﬂdﬂ%etlﬁﬁ@ﬁcemﬁdes o glvbymovfphohnones has
2-chl or odi oxene or 2, 2-di chl or odi oxane. + S0202 0

Ohiterte ooly een deswited io twe @dligations inlE 823%&% #hdon
of 2,3-dichloro xane i S for exanple, in
M- Fym&aﬁtetaﬁ' B E@%‘é@ gg ﬁ%zg?p 833, 2001, The

t { d
B o D B ko B
WHefihativiescont ami nated with a certain proportion of 2, 2-

di chl orodi oxane (typically 5 to 50%. N V. Kuznetsov,
l . I. Krasavt sev, Sov. Prog. Chem (Engl@@;nsl.) 44,

p. 1987 describe metdOHEH.fer the priepargtion of
2-Fg»h'P| éeﬁe\z from2, 3- di chl or odi_dkane-usi ng
sodi um ydroxi de. WD 2005/ 016899 PCT/ BP200%/ 007938 8 5

10 0 0O

However, this process is only suitable for substrates which are water-
soluble, as in the above documents, in which R always contains a free

carboxy! group.

We have found that chloroethoxyacetamides can preferably be cyclised
to give morpholinones using weak bases, such as, for example, cae-
sium carbonate or potassium carbonate, in a suitable solvent, such as,

for example, acetonitrile.

Above and below, A denoctes alkyl, is unbranched (linear) or branched,
andhas1 2, 3,4,5,6 7,8, 9o0r 10 C atoms. A preferably denotes methyl,
furthermore ethyl, propyl, isopropy!, butyl, isobutyl, sec-butyl or tert-butyl,
furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethyl-
propy!, 1-ethyipropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 12-, 1,3-,
2 2- . 2 3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl,
1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore pref-

erably, for example, trifluoromethyl.
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0 15 20 40 25 30 35 0 NaOH ( D 0O d The

cyclisation of ch | oroethoxyacetamides to give
wintopheleesones has hitherto only been descri [REA/ERIGH0H7938

publications, in DE 922613 and L. Fumagal li et al.

Phar mazi e 30, 78 (1975). Both cases involve

triiodobenzoic acid and triiodophenyl al kanoi c acid

derivatives. H However, this process is only suitable

: 5be6 C
a%{)ve mﬁslgﬁ WPéfEFbtﬂj} @eH@fe%ralkﬂQiaWhgﬂ 2s3 i)

ments, 1 n which R always contains a free
c atdrag yprefgrably. mémyihaa/ttayrt pmrpyltlhapropyl butyl, isobutyl, sec-buty!,

chl or oet hoxyacet am des_ ca ferably be cyclised to
g teré-brir PRIty h Gie! Qfstf'ﬂbloﬁﬁéé)ﬁéﬁlﬁ ses, such as, for

exanpl e, cae- sium carbonate or pot assi um car bonate, in
a suitable solvent, such as, for exanple,

agepeaferably enbhavak Anshvieg ov2, 2\ 4léhot €< aldnyé, ,prefsarably
unbranched (1l inear) or branched, and has 1

6 methys ethy! opropgl, (Serropy. batyprisdlytibsecdsit: t@gl %Wh;nentyl
rthernmore eth propyl, isopropyl, butyl, isobutyl,
XBL2R tl"'ﬂHPrqrggq‘ybutyl . furthernore also pentyl, 1-.

2- or 3-nethylbutyl, 1,1- , 1,2- or 2,2- dinethyl

propyl, 1 -ethylpropyl hexyl , 1- 2- 3-

ﬂmwkﬂmﬂ% -7 G atems ahdaareferabw dencﬂeszcyclapmpyb rcyclo-
-di net hyl butyl, 1- or 2-ethylbutyl, 1 -ethyl-
MHyPW'@B?’I“Y' onCidphgy) 2 methyl propyl, 1,1, 2- or
1,2,2-trinmethyl propyl, furthernore pref- erably, for
exarrpl e, trifluoronet hyI . WO 2005/ 016899

PHAIERREI4BHUIhRes FOCI or Br, but also .

R' preferably denotes NO,, CN, COOH, COOR? COR’ or Cl.
R? preferably denotes H, Hal or A.
R® preferably denotes H, A’ or [C(R®),].-Ar.

R* preferably denotes A,

Ar denotes, for example, phenyl, o-, m- or p-tolyl, 6-, m- or p-ethylphenyl,
o-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbony!)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-
chlorophenyl, 0-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, furthermore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di-
fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-,
2.5- 2 6-, 3.4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-



[* 5 10 15 A very particularly preferably denotes al kyl
having 1, 2, 3, 4, 5 or 6 C atons, preferably nethyl,
woldddnispoopyl , 1sopropyl, butyl, isobutyl, s®CTHPRYU4007938
tert-butyl, pentyl, hexyl or 6r|fluoromat hyI A
preferably denotes al kyl haV| hg 1, 2, 3, 4, 50or 6 C
atons, preferably nethyl, ethyl, propyl |sopropyl
butyl, isobutyl, sec- butyl tert-butyl, pentyl hexyl

Ofi éthgg*ﬁl{egﬁté‘ﬁhro%l&%bhéhylh@%rﬁm&-@cﬁkﬁ@s 288@ino-3-

pre era ot es opropyl; cycl o- butyl
CMﬁIloﬁ@th-anhlrW—MBhImbe)@hmlmGB mmmapmmﬁmprpph@w

%%m%o;%&hg%h%‘ééwamm oF crhar- Seedy iR sy 2 -
o pRiRRRBeRY A 28502555 24 o kot e opgptiehyR 2.4 6-
emﬁﬁiq% vp H@rﬁw | 2-Hydrosit3, stdlehrbed)pﬂenw p- |cmopnlenyl 3, 6-d|-
et phe

nyl, o-, m or phenyl , m

pchmom@mnrmmeﬂw ofyonn3 Ghlasopaeiy b%ﬂf'yPEO-ﬂrté'ﬁmoph@ny|

o2, oy, Shtaso SRRy RORR: s iaiBig Eih-
oggéi}i%lﬂl -cﬁ%rgg B¥btanidd Ibﬁ’ﬂﬁbadlhﬁﬁé!t'hoxf’pheﬁw r

enyl, o-, m or hoxy-

O%nﬂnélélﬁ?e&?ﬁiﬁﬁmfrh |, 3-chloro-pacetantitioptyeras boﬁy& phneetjnyl-tl-

o-, m or p-(N N d| nmet hyl am no) phenyl, o-, m or
chnrnpmmydt hyl anmi nocar bonyl ) - phenyl, o-, m or
. p- (N- et hyl am no) phenyl, o-, m or p-( N, N- di et hyl am no) -
phenyl o-, m or p-fluorophenyl, o-, m or

Y IGPRie! thtutedr
DS HE erdes 1 ofing SROATEAGII b
15 guigémym-mmngmbstmeam Hel, &, OFRT &QuA, ;Lpoé.)Et or;@M
2 Ag‘_pargc@arly@rqfer@plyglegogqsc |f]¢$r|0($J A E;Be{er}xlyr}ic@ls&nsubsti-
’ , 5
tgte’&lgnr;rﬁp endlls%itﬁgéog!r)ym )‘251059/2%1%5)@5“42, COOR® or
P@'N ERz28044 Q‘B?Qﬁﬁmptel@:henyl 2-methylsulfonylphenyl,
20 2-aminosulfonylphenyl, 2-, 3- or 4-chlorophenyl, 4-methylphenyl,
4-bromophenyl, 3-fluoro-4-methoxyphenyl, 4-triflucromethoxyphenyl,

10

4-ethoxypheny!, 2-methoxyphenyl, 3-cyanophenyl or 4-ethoxycarbonyl-
phenyl.
. o5 Ar very particularly preferably denotes unsubstituted phenyl.

Het is unsubstituted or mono- or disubstituted by Hal, A, OR®, N(R®);, NO,
CN, COOR® CON(R®),, NR°COA, NR®SO,A, COR®, SO:N(R®),, S(O),A

and/or carbonyl oxygen (=0) and denotes, for example, 2- or 3-furyl, 2- or

>0 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3, 4- or 5-pyra-
zolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4-
or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore
preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or 5-
35

tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1 2,3-thiadiazol-4- or




5 10 I * di met hoxyphenyl, 3-nitro-4-chlorophenyl,
3-am no-4-chloro-, 2-am no-3- chloro-,
w2808 g1esed- chl oro-, 2-amino-5-chloro- or PCT/EP2004/007938
2- am no- 6- chl orophenyl 2-nj4ro-4-N, N-di met hyl am no-
or 3-nitro-4-N, N-di nmet hyI anm nophenyl, 2, 3-
di am nophenyl, 2,3,4-, 2,3,5-, 2,3, 6- 2,4, 6- or
3 4 5- trlchlorophenyl 2,4, 6- trlnEthoxyphenyI

d 0 4, I !
SIS hingha) B 2, 0kesr koo
25f|$cbmdolyl4-1brﬁnmpimel‘jyﬂnenzmmhzmnﬂj 1roBe- 41r Er,d%-t;pﬁehwzopyra-
%&&f’ %E%’%ﬁfgéﬁ%@%f °Pt°;:>6' bhar RESDRRRAzAY. 2
S F 0 3 f o
32,31 %7 BRI RRAIN! o 3 CBL ¥ & - Bahi bRy 50'6-
5 275 ?hZ/'I p%eny pre era%lfTh ot es,

f8F 7€ 8,3-BR&dgEophiZ 3] - LEBLSGbS?t-IdrlB qdlrmtyl 153-, 4-, 5-,
nmono-, di- or trisubstituted by Hal, A, OR5, S02A

56917~ |@N8 mr?qpa}dvlcm f]ﬂhl §- @re?t-eara&rpw@énﬂt 8s 4-f 8, 6-, 7-or
exanpl e en
aPuBaEaliVba 5y SrENOKSITR, 25z Bt & ez es) 4
2Rl e R APy P ol ) ey s
3y| Q@ 1 A=tsdnzotieipbrnl-4- ér Byhot @hé}bbnzoxachﬂzmﬁpwenyl
3-f| uor o- 4- met hoxyphenyl , 4- tr|f|u hen
. 4T@:ehﬂm£9mgy¢q: ra@cﬁﬁwygﬁ@@pamg yg% B«H@@pg%ﬁated
oxygar e t
oHEReAtING- At endte e sxpMefy 4SS 25t S R B

i drettzed 33r-4T‘Hr‘(5—f | ﬂ!t Fo-Pube B-RyryHall 3-dRoxoRRS4-
?S%J) 23) NOZ2,' TN, P, g 2. NRscngWNRssOQAX

15 CyRaetrSORAMORD) &, - 33@((3)”%2 afdihyﬂme‘ar b%ny& o&ﬁeﬁ RyElyl, 2,5-
and denot es for exa r 3-f

3indéﬁy| % ok S Beecy Jr. 2 pr Syrralffigh tetrahydro-1-
= -gﬁérdéf 9{1%55’0@[ 2 3 g}hyé'rl sékggz g?f:f a-4- 7d?| Bl fyrgzolyldftetﬁﬁ”hydro-

S5- 1T—h13’i2ﬁ|-¥1pgr§zolyl41 Ldifydreat, h42a,z-6l- pl‘ A-pyrid@: 1,3 4-tetra-
4-pyri dyl - - or 6-pyrimdinyl, furt her more
20 prh’sfﬁefb-dblﬁ 1-3, -t - 8F ob-pyridyl. 4=, 2y 3: gt grpiperidiny!, 27, 3-or

L G a2 e ol o
- 5-74y§r ?’I’éxaﬁ?dr%dtazﬁﬂ 0r2:4 Wnda%r%’l ,hexahydro-1-, -2 -4- or -5-

ad| azo - or -5-y t hi adi azol -4- or WO

2(D5i0IdBRAH 91 - PﬁbE@gﬁ@mm&QS‘BZ 3 4-tetrahydro-1-, -2-, —3- -4-, -5-,
. 25 -, -7- or -8-quinaly!, 1,2,3 4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-
isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, fur-

thermore preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl,

2 3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyi, 3,4-(diflucromethylene-

10

dioxy)pheny!, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylene-

30
dioxy)pheny! or alternatively 3,4-dihydro-2H-1 ,5-benzodioxepin-6- or -7-yl,
furthermore preferabty 2, 3-dihydrobenzofuranyl or 2,3-dihydro-2-oxo-
furanyl.

35

n preferably denotes O or 1.

m preferably denotes O, 1 or 2.
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-11 -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-,
4-, 5-, 6- or 7-indolyl, 4- or 5- |50|ndolyl 1-, 2-,

wd20m01ésobenzi m dazol yl, 1-, 3-, 4-, 5-, 6- oPCT/EP2004/007938

7-benzopyra- zolyl, 2-, 4-, {3, 6- or 7- benzoxazol yl ,

3-, 4-, 5-, 6- or 7- benzi soxazolyl, 2-, 5 4-, 5-, 6-

or 7-benzothiazolyl, 2-, 4-, 5-, 6- or

7- benzi sot hi azolyl, 4-, 5-, 6- or

7-benz-2, 1, 3-oxadi azolyl, 2-, 3-, 4-, 5-, 6-, 7- or

8- qui nol yI 1-, 3-, 4-, 5- 6-, 7- or 8-isoquinoly

3The #verfion Fﬁeterab!ycrelabesﬂma@rw{%ﬂs acgordlmg to lam@ﬂ f°f‘7th9

or 8- U|nazol|n 5- uji_noxal,i 5-,
epreparatisn ot comp > qf t%e fBQﬂ%‘PH rf%%{t her mor e
pf{ef e&%%ég%e é%:gﬁ@z%éwwwgr CiL 4 benzodr oxan-6- 10

razol -4- or -5-
2R1 3qbesteHRHAzRIAS-yl . The heter ocycl ic radicals
may also be partially or fully hydrogenated. Het can
thus al so denote, for exanple, 2,3-dihydro-2-, -3-, -4-

0 fur 5-di h = 1,

¢ Bretaraieyssurtgerorediyg i3 %o%sgx%”bgrﬂ‘bgig Clpith 1 or 2 for
t Btvthe férm |@I|hmdrmcrh -2- -3-,
ﬁ{er ﬁ‘r'@b%gé’tbcé} OO§OT§OGM§ ey rrAu .

- R pyrr Geryrd)t,esNOLZGNpEO@iBﬁu(‘r@N(Ril mﬂ?ORt e$@a%yc&Q;zN|(R )2
-2- or -4-imdazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or
-5 pyr a@dkyF ordt r ahydro- 1-, -3- or -4-pyrazol yl,

4-di h 3- or -4 pyridyl, 1,2,3,4-tetra

28 hydrégT&eJSFi Hgl'oo,rA -5- or -6-pyridyl, 1-, 2-,
3R3or 4d8h8@s‘t¢'ﬂﬂ[€(@i .Af Q@L[C(Rsyprl-ﬂ)étol i nyl,
tetrahydro-2-, - pyranyl, 1, 4-di oxanyl

1, 3-di oxan-2-, -4- or -5-yl, hexahydro 1 -, -3 or
-4p ridazin exah .dro-l- -2- . =4 - ;
pYrEtarancs (s f)(ritherrgoreoérvgnrgp ﬁet?rgge%pccordﬁ{g toSCIarm 1 for the
P?e&ar‘ér@ﬁtoff%}fﬁiq%naio;tr?e formida | L@%’Pg:“‘?.‘“ qe;h_o%%pﬁenyl
-5-, -6-, -7 or -8- isoquinolyl, 2-, 3-, 5-, 6- 7- or
8- 3 4- di hydr o- 2H benzo- 1, 4- oxazi n } L mor e
prmetﬂrancelszfusﬂwrr@prﬁjgeﬁedpﬁwﬁeﬁé or the Pfepafa lon of com-
3, 4- met hyl enedi o 2 yd enedi oxyphenyl ,
3P @“@Pﬁ e'r‘l%gl? H@%ﬁ W‘Chﬁﬂ rﬁ%?lﬂ)r onet hyl ene 30
di oxy) phenyl, 2, 3-di hydrobenzofuran-5- or 6-yl, 2,
3- (2- oxonet hyI ene- di oxy)phenyl or alternati vely
3, Pretérepde ds fitHerHobe givedi toxepiosess feirtheproparation of com-

furthernore prefer 2, 3-di hydr obenzof uranyl or
2 F@Lmqwrtﬁeiorﬁ%ﬂ f”ﬂm’g 35 n preferably denotes 0

?EPS’OSZf%@@%%Eb ?5“?2@@0"*3’ BON(R);, BOROTH OV,

denotes H, Hal or A,

R3 denotes H, A’ or {C(R®)].-Ar,

Ar denotes phenyi,

R® denotes H or A,

A denotes unbranched or branched alkyl having 1-6 C atoms,
Hal denotes F, Cl, Bror i,

n denotes 0, 1 or 2.



10 15 The invention preferably relates to a process
according to Caiml for the preparation of conpounds
wgfm(;qhﬁﬁégorrml a! in which R denotes NO2, CNPCUBERBI/007938

COR3 C, R2 denotes H, Hpi or A. Preference is
furtherrmre given to a process according to aiml or
2 for the preparation of conpounds of the fornula | in
which R denotes NO2, CN, COOR3, CON(R3)2, COR3, S02R4,

den% ;g%”ﬁ élula'&‘fiﬁé"*f’eré;né?ar 1s(§'|y%rr3?oog%?[§<téé(%5%fl:zc]drr]@rgtctb Gaink3 for

C?E@acatorsoﬁwmm.mﬂrselgctedrfrmm the graess accor di ng
ai

to iim1l for _the reparati on of conpounds of the
fér(ﬂtnlfdoﬂhﬁirﬂv‘)nﬂr@%’”me &H@ﬁ es phenyl. 20 Preference is

fyr re e ess for the preparation of

cg {5 'a%”ﬁ gﬁ‘é’%’?"’&?ﬂﬁ r?é? in which R4 denotes A i

25 QQuFbsﬁsmﬂsls%xo‘mémhbheé mDre given to a process for
e preparation of com pounds of the formula | in

\/\B+métrﬁ1-4e(érrmtreph&nﬂ) 3@xonwgh@hn@o\|( R3)2, COR3, CF3, F
R2 den R3 denotes H, A or

ﬁé@@?moxyg@rbonxﬁ)rﬁgﬁﬁgxgﬂgm}’]mIn§5 denotes H or A,
RS B AREpROERE T2 %1 Y emot e 0, 1 or
2. 35 WD 20051016899 PCT/ EP2004/007938 -13 510 0
Preference is furthermore given to a process according to one or more of
Claims 1-6 for the preparation of compounds of the formula | in which the

amine of the formula Il has a pK, value < 3.

The compounds of the formuia | can preferably be obtained by, in a first
step a), reacting compounds of the formula It with 5-chloro-2,3-dihydro-
1.4-dioxin to give a compound of the formula lil.

The reaction is generally carried out in an inert solvent, but can also be
carried out without solvent in mass.

It is advantageous to add an acid, for example a Bronsted acid, such as
hydrochloric acid, or a Lewis acid, or alternatively to add 2,2-dichloro-
dioxene, a compound which, as is known from the literature (R. K. Sum-
merbell H. E. Lunk, J. Am. Chem. Soc. 79, p. 4802, 1957), readily disso-
ciates into hydrogen chloride and 2-chlorodioxene.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, preferably between one and ten hours, the reaction
temperature is between about 0° and 150°, normally between 20° and
130°, preferably between 60° and 110°, very particularly preferably
between 70° and 90°C.

Suitable inert solvents are, for example, water; hydrocarbons, such as

hexane, petroleum ether, benzene, toluene or xylene; chiorinated hydro-
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15 20 i 25 30 35 Very particular preference is given to

a process according to Caim1l for the preparation of
wersnouies® sel ected fromthe group PCT/EP2004/007938

4- (4-ni trophenyl ) - 3-oxonor ph hi_ne,

4- (3-ni trophenyl) - 3-oxonor phol'i ne,

4- (2-ni trophenyl) - 3- oxonor phol i ne,

2-met hyl - 4- (4-ni t rophenyl ) - 3- oxonor phol i ne,

4 LA Rt [ - ‘ ' tetrachlo-

P B e R Rné tearbon fo

f vigehenloesfergioreichioramngthanesalcabalsy sucigas cethanar ethang|,

of Clainms 1-6 for the preparation of coppounds, of t.h(tan

{ isaRIoBaNol; f-AEAPENO RbUTARIR tBH-BUENelopiRers SUchasdigthy

K8 val . .
Sk BRI g, 5ot v
I @3Eh iF3%ktRPIERA! | Bhoridriethgr mdnbéthyl ether (methyl glycol or

5-chloro-2; 3-dihydro- 1,4-dioxin to give a conpound of
t le¢hyfl @lyndi g ethilend gbycobdimetbyl etbegiliglyme)ykelanes.cichas

WECRIRT GPWERPIEATHISES, SHeh P8 SCaienice, BBy igeslamids or
ﬁ%ﬁg&@%nﬁéﬁﬂ@é QI)IQIF?r r‘ﬂﬂ'ﬁé&ds&ﬁ' &5 aS4BRit@R: sulfoxides, such
y , or' a

['ori ¢ aci ewis acid, or alternatively to

adfd dimatieyl uifekiee (DIMSORecarbos dimudfide] carbadylic agidss such as
known fromthe literature (R K Sum nerbell, H E
L devmic Bcichar aceligracidopitrorenmpoungdsy such @s7ytrometians,or nitro-

di - i i h ) -
2 (BRSPS URTh BB e s TUGHER PURe SdgoveRtS
Lﬁ%ib@lgf yﬁgféf&e%tdi‘@&mcﬁ‘aéeﬂwhitrﬁ!bnut es and 14 days,

era tween one and ten hours, the reaction
tenperature i s between about 0 and 150, normally

bet ween 20 d 130, f I bet 60 and 0,.
vy Gt B, apeBurbsPolot R TS st e e
Suj i.n tys are, for e l e, ter;
hy@&%%ﬁbd n@*tﬁgi@{ﬁ@é | hexane, pet ;(glméu(ren e}Nﬁes,r

berrze Reactionl iy gRAefHilyodrieg out M an intat solven poefébly in the
2005/ 016899 PCT/ EP2004/ 007938 -14 )
presence of an alkali or alkaline earth metal hydroxide, carbonate or

bicarbonate. Very particular preference is given to weak bases, such as

caesium carbonate or potassium carbonate.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, preferably between one and twenty hours, the reac-
tion temperature is between about 0° and 150°, normally between 0° and
90°, preferably between 10° and 70°, particularly preferably between 20°
and 50°C.

Suitable inert solvents are, for example, hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene, chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride,
chioroform or dichloromethane; alcohols, such as methanol, ethanol, iso-

propanol, n-propanot, n-butanol or tert-butanol; ethers, such as diethyl
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carbons, such as trichloroethylene, 1,2-dichloroethane,
carbon tetrachl o- ride, chloroformor dichloronethane;

we 0090y such as nethanol, ethanol, i soproB&RdIP004/007938

n-propanol, n-butanol or terjgbutanol; ethers, such as
di ethyl 5 ether, diisopropyl ether, tetrahydrofuran
(THF) or dioxane; glycol ethers, such as ethylene
gl ycol nononet hyl or nonoethyl ether (nethyl glycol or

€ héy temeny@irsfehn ¢THEY by bioxaher glycol ethers,
gmﬁl yg“w{ié’('oﬁes suchﬁjel;s a?:g{-on?a orI but an%zgo
aﬁudﬁ?as eﬁhlsdbnafghamérrmmwmthw cmnnwatbut etheaémethyl glycol or
di met hyl f or mam de nitrile

ot Baon), Biiene sirpaldmathietser wldlieltrmones 5Rias
fg?:/%@g c&rargﬂgﬁogéséﬂw fdelCsy é?%ééé{drﬁdé%lﬁ%thﬁﬁé@taﬁﬁde69

I'C acl nltro conpou such

n'd%eﬂ?fbﬁﬁsmﬂie (DMFY- mmmz ueh asa(mtemtrﬂactulﬁtmtmmy&mh
acet or mxtures of the said solvents. Partjcul

prasfdimeting sufoxjdedBPMSO sicarben disulfide; £8rhoxylc 26idsn auc as

Sffgrémpmgté: eg‘gg%nds 8f@|ttr?)ﬁc*é)fr€é$u B SF&h %ﬁi\ﬂ?@é@%ktf&i\% drhitro-
gﬁéﬁkéhéy SiBFd 1sBidh 4! th{h é’détit@ebF nﬁﬂb%f,th@rs%ﬁceé@béms

presence of an al ali or alkaline earth

ﬂ&iaahcmdﬂp@feﬁémeqaghwmabeawmmmIe arbonate. Very
particul ar preference is given to weak bases, such as
caesi um carbonate or potassium carbonate. 0 25 30 35

endi n n j t

FREEH P8 il 2t b Bifog iR ASREOAE PO oo
onghaRdnhé \Wpiih¥ dhU-shiokbdiokens hatre ﬁéadtednenw!eiety mae tem-
bet ween about 0 and 150, normally between 0 and

prodrataeof e sokdion i9lawered@ndan exernsHfakalr el é)@rgonate
gmglvzﬂwg?%%q?@gﬁ'@n@ 3 Rodec ABLRE PeA g TpPlre S Yirred
.%ﬁﬁ 'con nzene.. tolyepe or xylene; chlorinated

ocar ons, such as trichloroethyl ene,
1 2- dlchloroethane carbon tetrachloride, chloroform
or di chl oronet hane; al cohols, such as net han

et Adase of .tlg@form%éﬁgn berpqgwgﬁgﬁdmto t ewfsgﬁ@feq)gcid addition
t o tl@%é%&%‘? exgm gec By ?éacqio?‘ut &yéunQI&Qtoé’_’th&ﬁl%gcﬁ the

base and the acid in an inert solvent, such as ethanol, followed by evapo-
ration. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids,
for example sulfuric acid, nitric acid, hydrohalic acids, such as hydrochloric
acid or hydrobromic acid, phosphoric acids, such as orthophosphoric acid,
sulfamic acid, furthermore organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono- or polybasic carboxylic, suffo-
nic or sulfuric acids, for example formic acid, acetic acid, propionic acid,
pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic acid,
fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid, citric acid,
gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, methane- or
ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesutfonic acid,

benzenesulfonic acid, p-toluenesulfonic acid, naphthalenemono- and
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5 10 15 20 0 25 30 35 ether, diisopropyl ether,
tetrahydrofuran (THF) or dioxane; glycol ethers, such

woeeddiysene gl ycol nononet hyl or nonoet hyl ePGBEP2004/007938

(methyl glycol or ethyl gLyﬁyl), et hyl ene gl yco

di met hyl ether (diglyne); ketones, such as acetone or
but anone; am des, such as acetam de, dinethyl acetam de
or dinmethylformam de (DMF); nitriles, such as

ag i bl : iBUSAIts @sthdprysidiygically toacaspt-
(3@%@9?“%?? ghﬁﬁ#@gFgggi?ccarboxyligﬂgfid39 sﬂth as

f abN acids,ifdr exampl picrates,csambe tsed ferbensplatien @andis puri-
ni tronmet hane or nitro- Reﬁz?gj' esters, such as ethyl
afieatianeof e GampeHnss Qfithefemiad sol vents, particul ar
preference is given to acetonitrile. Process steps a)
and b) can also be carried out as a one-pot reaction.
V‘tﬁﬂ\h@kﬂhéﬁhﬁﬁd,%&né’o@iﬂ@dﬁf&dé%mnﬂahma beecartvadted into the
conpletely, the tem perature of the solution is

| cosespondidg anetaksaltss inpagtioiar alkali metal arAiaiing earth metal

typically 1.5 to 4 equival ents) i )

| 54l Grinth e raesbogaing AnTinim 2§ REHia fates €6 example
. . -

¢ REBILED Byafode Boesdidl, YR GRiAE dadiaf cafosruur artassni

examraatdy reaction of equival ent anmounts of the base
and the acid in an inert so] vent S%CE as et hanol
eptgp|

£ o is il PBgS Bledtgcser pinysiRIogisAllY 26PePIgRIeR IRBIK Fes: Such
' ' icylar, th whi ch gi
et res aBRENIEE & Lol o Thus. it is possible

to use inorganic acids, for exanple sulfuric acid,
nitric acid, hydrohalic acids, such as hydrochloric
aclite invehtjoin atsooelates o the interarbateccap@endssefdhe fermula il
ort hophosphoric acid, sulfamc acid, furthernore
organic acids, in particular aliphatic, alicyclic,
aral i phatic, argmatic or heterocyclic nono- or

pol ybasi ¢ carbgkyl i c~_sSu - Mic or sulfuric acids, for
exanpl e forqi69a0| , aéﬁ%ffgfiﬂ’d, propﬂgnic acid,
pivalic acid, dietfiylacetic acid, malonic acid,
succinic acid, pinelic acid, fumaric acid, maleic
acid, lactic acid, tartaric acid, malic acid, citric
acid, gluconic acid, ascorbic acid, nicotinic acid,

i siprdtgieli ni ¢ aci d, nethane- or et hanesul fonic acid,

et hanedi sul foni c acidRﬁbhydroxyethanesulfonic aci d,

X denotes __@\ ,
(R,

R’ denotes NO, or CN,

R? denotes H, Hal, A, OR®, N(R*),, NO,, CN, COOR®, CON(R?),,
NR?COA, NR’CON(R?);, NR*COOR? NR’SO:A, -[C(R%)]n-Ar,
JC(R%)2]n-Het, [C(R%)2]-cycloalkyl, COR®, SO;N(R®), or SOR"

R® denotes H, A, -[C(R®)].-Ar or -[C(R%);].-Het,

R* denotes A, {C(R%),].-Ar or -[C(R®)z].-Het,

R® denotes Hor A,
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benzenesul foni c acid, p-toluenesulfonic acid,
napht hal enenono- and WO 2005/ 016899 PCTI EP20041 007938

wolk0os018$90 15 -di sul fonic acids, |auryl sul f uPCEER204007938

Salts with physiologically upgaccept- able acids, for
exanpl e picrates, can be used for the isolation and/or
puri- fication of the conpounds of the fornmula I. On

t he other hand, conmpounds of the formula | can be

capvert ﬁéincbta ‘bhbh?! wERRIi€ SReNPstdteM®dranonel, - ori tisubsti-
particular al kali " netal or_al kaline earth netal . salts,

or i nt otutéx by dHal eApORT] NgQaﬂrNﬁt,lﬁNsGQ@?uﬁQﬁ(%dses

o B S LB SR
pgézl bl gﬁ@ﬁteg}gmgpéf’bgéagpﬁégé%r gﬁg afnéurj]%té’(ﬂ @RBrSmatic

i nvent i RBterbERE ARANGS! 04 N1 anumrreedmusewcmmpemsbam
the formula 111 0~/ CC I11 20 in which i ngenbes
(R2) m RiutedmomanaNee disubstituted bydia 8s QR PR’ )z/:l8 N,

N BB i MR SO ARG SN 014

-[ C(R5) ‘%ﬁi?‘l cl oal kyl, COR3, SO2N(R3) 2
or SOZR%LB é?l%'ﬁ es @4@-@{ R5) Z%Ir -Ar or (R

- [AC( R5) dknotdatunbravclesdhot bsan&hed[alxsmb)aﬂ]ng 1&6 Gratoms,
-[C(R5) 2] n-Het, 35 R5 denotes H or ?1&1& %8
P&TJ EP2denptasagianched, Pragched or cylic alkyl havnng ms,

in which one or two CH, groups may be replaced by O or S atoms

and/or by -CH=CH- groups and/or in addition 1-7 H atoms may be
replaced by F,

Hal denotes F, Cl, Bror |,

n denotes 0, 1 or 2,

m denotes 0, 1,2, 3or 4,

and salts thereof.

The intermediate compounds are important for the preparation of the com-

pounds of the formula .
The preferred meanings of the radicals correspond to those as indicated

above, unless expressly stated otherwise.

The invention also relates to the intermediate compounds according to
Claim 15 in which

R' denotes NO, or CN,

R? denotes H, Hal or A,

and salts thereof.

Preference is furthermore given to intermediate compounds according to
Ciaim 15 in which
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15 20 0 25 30 35 Ar denotes phenyl which is
unsubstituted or nono-, di- or trisubsti- tuted by Hal,

wi 200816899 R5) 2, NO2, CN, COOR5, CON(R5)2,  NESTGE20NR07938

5SM2A, COR5, SO02N(R5) 2 or S((RDA, Het denotes a nono-
or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, 0 and/or S atons which is
unsubsti- tuted or m)no- or disubstituted by Hal, A

O% N( Béhgtes COCRS, CON(RS5) 2, NRSCOA
S02A SE)ZN(RS)Z S(0)"A and/or carbonyl

oRﬁgen (:Ieﬂa)tesAri ldehart &s unbranched or branched al kyl
havying 1-6 C atopns, 4 ed, branched or
c_\ﬁ i ¢ afRDPtasd)i g [@Aﬁﬁ.ﬁcﬁé n@ﬁ fﬂﬁaﬁ ch one or two
be replaced by 0 or S atons and/or by
%%ﬁﬁggﬁ%@g}! and/or in addition 1-7 H atons nay be
replaced by F, Hal denotes F, d, Br or I, n denotes

O, 1 or 2, mdenotes 0, 1, 2, 30r 4, and salts
t mveemencensefurtneanmgwee te dMtpENAdIGIS FRMPARBAS ARE0NY to

[ of t.he com pounds of the fornula I.
TRﬁa }1$ QrWrHQE of the radicals correspond to

ti;ﬁse agy % &3, above, unless expressly stated
ot ervvlse nvention also relates to the
I ner i themeafonpounds according to Caim 15 in which

R denotes NO2 or CN, R2 denotes H, Hal or A and
salts thereof. Preference is furthernore given to

WG SHENGA e EMRESPRE GBS G bl ebiie EofipBlids bl to
one or more of Claims 15-18 in which
R* denotes A,

and salts thereof.

Particular preference is given to intermediate compounds according to one
or more of Claims 15-19 in which

R’ denotes NO; or CN,

R? denotes H, Hal or A',

R®  denotes H, A’ or {C(R%)J,-Ar,

Ar denotes phenyl,

R® denotes H or A',

A denotes unbranched or branched alkyl having 1-6 C atoms,
Hal denotes F, Cl, Bror |,

n denotes 0, 1 or 2,

m denotes 0, 1 or 2,

and salts thereof.

Particular preference is given to intermediate compounds according to
Claim 20 in which
R’ denotes NO,,
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s 5 10 R1 denotes NO2 or CN, R2 denotes H, Hal or A

R3 denotes H, A -[C(R5)2]n-Ar or -[C(R5)2],-Het, and
wioMoSoiceey eof . Preference is furthernore gi vaTEP2004/007938
i ntermedi ate conpounds accor ngg to Caim1l5, 16 or 17
in which Ar denotes phenyl, nd salts thereof.
Preference is furthernore given to internedi ate
compounds according to one or nore of Clainms 15-18 in

\Mﬂzch 1%9%@?@%5%&' _ and salts thereof. Particul ar

preference I1's given to'internedi ate conpounds according
t R%ne defofs HDALoOC@YI)MAr 15- 19 in which RL denotes
NO2 or CN, R2 denotes H, Hal or A", R3 denotes H, A

orAr- [ C( Re)elas pienyl49 25 Ar denotes phenyl, R5 denotes

H A, A denot unbranched or branched al kyl having
1-'%0 atdglqg’tes H:ﬂr(?%’enot es F, d, Br or I, 30 n denotes

0,o'1 Or denotds hefied or bratichad alRfithavd $-6 Dertewt, 35

Particular preference is given to internediate
c tHigiounatienateoF dChddrtar |, G ai m 20 in which Rl denotes
NO2, WO 2 0 0 510 1 6899 PCTI EP20041007938 -19 5 10
n denotes 0, 1 or 2,
m denotes 0, 1 or 2,
and salts thereof.
The invention also relates to a process for the preparation of intermediate

compounds of the formula 11t

N c
N o [
0

in which
R1

X denotes 4@ ,
(R)m

R’ denotes NO,, CN, COOR?, CON(R?),, COR®, SO,R*, SO;N(R%),,
CFs F or Cl,

R? denotes H, Hal, A, OR® N(R’),, NO,, CN, COOR®, CON(R?),
NR’COA, NR’CON(R?),, NR’*COOR? NR’SO-A, -[C(R®)2]n-Ar,
[C(R®);]-Het, {C(R®*)z)-cycloalkyl, COR?, SO.N(R®), or SO.R",

R®  denotes H, A, -[C(R®)].-Ar or -[C(R®)}.-Het,

R* denotes A, {C(R®)2].-Ar or -[C(R);].-Het,

R® denotes H or A,

Ar denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, A, OR®, N(R®);, NO,, CN, COOR®, CON(R®),
NR’COA, NR®*SO.A, COR® SO,N(R%), or S(0),A,
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0 15 20 25 30 35 R2 denotes H, Hal or A", R3 denotes H,
A or -[C(R5)2]"-Ar, Ar denotes phenyl, R5 denotes H

WeJ 2005/016699 denot es unbranched or branched al kKyHCTER200M07938

1-6 C atons, Hal denotes F, 28| Br or I, n denotes O,
1 or 2, mdenotes O, 1 or 2 and salts thereof. The

invention also relates to a process for the preparation
of i nternmedi ate conpounds of the forrmula Il in which

not gg&éfésm &, %'fc% sa%t%atu@éﬁﬁ%})a@omatlc

C", R2 denotes H,

Hal, A, heRFocIBRERIng\ORo QY. ocaaﬁm S GENORINICH iSNREDDAL-
NR3CON( R3) 2, NR3000R3, NR3SCRA,

-[ C(R5) Mted qqénono-[qg(q:{gytzqmutegm éCf R5)O|lto(u§§€ Y2, NO,, CN,
2o ro) SR0REONRS ﬁﬁ@ﬁ%@?ﬁ@%ﬁ@ﬁﬁlwﬂ oy

e R BT O Ay A, (oL pren
t W'ed bylerates wnbr@ﬁﬁheNORB}a)chMIkMavm& CEONmR5) 2,
20005/ 0160013 EEERAR JTADSES 03 8V iRV having 1-12 C atoms
in which one or two CH, groups may be replaced by O or S atoms
and/for by -CH=CH- groups and/or in addition 1-7 H atoms may be
replaced by F,
Hal denotes F, Cl, Bror |,
n denotes 0, 1 or 2,
m denotes 0, 1, 2, 3 or 4,
and salts thereof, characterised in that

a) a compound of the formula I
X-NH, I
in which

X has the meaning indicated above,

is reacted with 5-chloro-2,3-dihydro-1,4-dioxin

J

the compound of the formula il is optionally converted into its salt.

and

The conditions of the process, in particular the preferred ones, are the
same as indicated under the process for the preparation of the compound

of the formula I.
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0 15 Het denotes a nono- or bicyclic saturated,
unsaturated or aromatic heterocycle having 1 to 4 N, O

wah9hesyeat ons which is unsubsti- tuted or NMPCI/ERID04/007938

di substituted by Hal, A OR5,,N(R5)2, NO2, CN, COOR5,
CON(R5) 2, NR5COA, NRSSCRA, CPRS, SO02N(R5)2, S(0)" A
and/ or carbonyl oxygen (=0), A" denotes unbranched or
branched al kyl having 1-6 C atons, A denotes

u Ffﬂ% E@Ped mﬁl@%ﬁ%gof%e e |b§l?éd?¥ésd%¥ﬂ' tB4hdse ds @hdlcated

or CH2 groups may be repl aced

bﬁb@v@rurﬂegs anresaWCHtaredOMheﬂHsétl-l- groups and/or in
addition 1-7 H atons may be replaced by F, Hal denotes
F, d, Br or I, n denotes O, 1 or 2, mdenotes 0, 1,

3. or 4 and e
- PBirEHG Ve Py hers focosify Bl Z24pt e fdogrdon
h Bdh&abetheaopvala ® 25 30 35 is reacted
vﬁhﬁts- cﬁ%?owng di hydr o-1, 4-di oxi n and t he conpound
ofintdmécf ormula 111 is optionally converted into its
sal,t. The condl tions _of the process, in particular the
pief er r 8@neissNOa 08 GNve  sane as i ndi cated under the

Pt 2 oy 9, WBE RS (803N NEB, ST REIER. CONPey

The pr eNRICOANRRIC O RS),, NFéCwREaNJR33@A es pond t o

those as indicated ahove, unl ess expressly

e St RO e B hciet R cloatkyl, SORCEoN(RY),
or SO,R*

R®  denotes H, A, -[C(R%].-Ar or -[C(R®)].-Het,

R* denotes A, -[C(R%)].-Ar or -[C(R%),].-Het,

R® denotes H or A",

Ar denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
tuted by Hal, A, OR®, N(R®),, NO,, CN, COOR®, CON(R®);,
NR°COA, NR’SO,A, COR®, SO.N(R®); or S(O),A

Het denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms which is unsubsti-
tuted or mono- or disubstituted by Hal, A, OR®, N(R®),, NO., CN,
COOR®, CON(R®),, NR°COA, NR’SO,A, COR®, SO.N(R®);, S(0).A
andfor carbonyl oxygen (=Q),

A denotes unbranched or branched alkyl having 1-6 C atoms,

A denotes unbranched, branched or cylic alkyl having 1-12 C atoms,
in which one or two CH, groups may be replaced by O or S atoms
and/or by -CH=CH- groups and/or in addition 1-7 H atoms may be
replaced by F,

Hal denotes F, Ci, Bror |,

n denotes 0, 1 or 2,

m denotes 0, 1, 2, 3or 4.
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Preference is given to a process according to Caim 22
for the preparation of internediate conpounds of the

\’J{Pfdﬁyfoﬂssbdl in which R denotes N2 or CN, RpcigpPiHesn793s
, A OR3, N(R3)2, I\I02,2%N COO?B CON(R)2, 10 NR
SCOA NR3CON( R3) 2, NR3000R3 R3SO2 [C(R5) 2] n- Ar,
-[C(R5) 2] n-Het, -[O(R5)2]n-cycl oal kyI CCRS SO2N( R3) 2
or S02R4, R3 denot es H A -[CR5)2],-Ar or

FERERLe dRftmorpind 81 s oEL G s Cieizn o e

Wiir&parialiot it itk b diatel compoands of the formula llsubst i -
tuted by Hal, A OR5, N(R5)2, N2, CN, COOR5, CON(RS)2,

20N MRIGTOA, NR5S02A, ~COR5, SO02N(R5)2 or S(OA, Het
?got esga yclic saturated, unsaturated or
mat i @&N sePQé)% having 1 to 4 N, 0 and/or S atons
V\:f‘RZCh |§,e|,|,@,§ég)ﬁt Hal bped or nono- or disubstituted by
A, OR5, N(R5)2, N2, CN, 25 COOR5, CON(R)2,

NRSCOA NR5S02A, C(PS SO02N(R5) 2, S(Ot,A and/or
car bonyl oxy

1g A denotes unbranched, o br%Peq

alfepferRage iy uxtf@rmogﬁ eh@n 'R 3HRIASEES AGRBN F%@P,'a'm or the
I 30 i

i ERaRfo o e Meflat coft it Rds tr e forfi®l | S0 1

atigWhicignd/ or by -CH=CH groups and/or in addition 1-7
H atoms nay be replaced by F, Hal denotes F, O, Br or
| ,R' n daiestotes NO-10rdEN2, 35 m denotes 0, 1, 2, 3 or 4.

V%%ﬁﬁ?’n@%r@?gg CRR EFACON 007908 - 22 5 Preference s

f okl & IFOREEFER ACEDBAINEI R "R Genot es

H, Hal or A.
Preference is furthermore given to a process according to Claim 23 for the
preparation of intermediate compounds of the formula ill
in which

Ar denotes phenyl.

Preference is also given to a process according to Claim 23 for the prepa-
ration of intermediate compounds of the formula It

in which

R* denotes A.

Particular preference is given to a process according to Claim 23 for the
preparation of intermediate compounds of the formula lit

in which

R denotes NO; or CN,

R? denotes H, Hal or A,

R® denotes H, A’ or {C(R%)].-Ar,

Ar denoctes phenyl,

R® denotes H or A,
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Preference is furthernore given to a process accordi ng
to Caim23 for the preparation of internediate

woonpsers® of the forrmula 111 10 in which R REAGERIE0402938

or CN, R2 denotes H, Hal o_rgé,_ R3 denotes H, A,
-[C(R5) 2] n-Ar or -[C(R5)2],-Het. 15 Preference is
furthernore given to a process according to Cl aim 23
for the preparation of internmedi ate conpounds of the

f @ mul agbhbtdsiun¥rafthedofbrathetedky enidg 1460C 2038, 35

Preference is also given to a process according to
CHsl m 28ehotestheClpBepad, rati on of internediate
compounds of g?e formula Il in which R4 denotes A
PAr t i cuPg§noi&s 'e}@hée is given to a process according

tq. d ai preparation of internediate
Beidhes o 962

conpoun ormula I'l'l in which RL denotes NO2 or
CN, R2 denotes H, Hal or A, R3 denotes H, A or
-[C(R5)2],-Ar, Ar denotes phenyl, R5 denotes Hor A,
wAbzoesIGlisaiow. RETempeoBuUrasoarespdicatesin X510 15 20 0 25

3ﬁ{llass spectrometry (MS): El {(electron impact ionisation) M
ESI (electrospray ionisation) (M+H)";
FAB (fast atom bombardment) (M+H)"

Example 1

4-(4-Nitrophenyl)-3-oxomorpholine

The preparation is carried out analogously to the following scheme:

H
NH o] Cl N cl
o
O.N o] O,N

1.1 without solvent:

1.53 g of a mixture of 2-chlorodioxene and 2,2-dichlorodioxane {molar
ratio 1:1) are added to 1.00 g (7.24 mmol) of 4-nitroaniline, and the
mixture is heated to 80°C with stirring. A solid brown mass forms within
one hour and becomes liquid again and crystallises within the following

12 hours. The crude product is recrystallised from ethanol with addition
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35 A" denotes unbranched or branched al kyl having 1-6 C
at ons, Hal denotes F, Cl, Br or I, n denotes O, 1 or

wh 200808t es 0, 1 or 2. Above and bel ow, al | PCT/EP2004/007938

tenperatures are indicated i_2 C. Mass spectronetry
(M5): El (electron inpact ioffisation) M ESI

(el ectrospray ionisation) (MtH)+; FAB (fast atom
bonbardnent) (MtH)+ Exanple | 4- 4-Nitro hen |

- S RREP gl\hﬁ{g '1"8’%@*2)}?0 ﬁmbﬁiétﬁﬁxy)ﬁ\l%&fﬁ t'r@&é?w‘l acet(amlge

anal ogou oW ng scherne:
1.(1A ) talsq@lomh/enyStalé, hPp. gOOHQQ"m xHeNI‘dEb(fd DMSO

2- chl or odi oxene an 2-di chl or odi_oxane ( ar

1217 SR 43515 T T 1 BN EchHls A Ik Bl e,
t X e is heated to 80C with stirring. A

s%)dl?@r 6(3)?! ﬁ‘ﬁ@s forms within one hour and becones

liquid again and crystallises within the following 12

hours. The crude product is recrystallised from ethanol
with addcetovtniad 2005/ 016899 PCT/ EP2004/ 007938 -24 5

O s D o B2 Shcrens angd 2iirogiorape g
25§ Il @v%@%%e%aé gglupbﬁ of g)% @Qggop Jﬁhgm%f(ﬂm%@ne

8.id2 rhﬂof dcetofithie, andlthe sdutidA i§ seatedhit 8 Cwith stirring for
acetonitrile: 310 ng of a m xture of 2-chiorodi oxene

arid® howrsdThrIreaekinromidere isgdvaroratgdi and theg r%ﬁi@i%tﬁor@&rx%

" B9t B BB 20 Ind T v oo Ve RakBIaREy ot

80C with stirring for 18 hours. The reaction mxture is
evaporated, and the residue is recrys- tallised from
ethanol /‘th ef "AB6B digsaived W 3 lires péacetandniecal oo empsea-
1.3 1 ! di | ved o
acté'f%lﬁ%rg pgpgpqsl n Egsﬁ%g\t/%aré gdgeclj ! atrgde %eorﬁwixture is stirred at

this temperature for 18 hours. The mixture is warmed to 50° and worked up
analogously to Example 6, giving 4-(4-nitropheny!)-3-oxomorpholine
("A2"), m.p. 150-152°.

Example 2
4-(4-Nitro-2-methylphenvl)-3-oxomorpholine

1.05 g of a mixture of 2-chlorodioxene and 2,2-dichlorodioxane (molar
ratio 1:1) are added to a solution of 1.10 g (7.24 mmol) of 2-methyl-4-
nitroaniline in 20 m! of THF, and the mixture is heated to the boil. The
solvent is distilled off, and the residue, a brown viscous liguid, is heated
at 80°C for 18 hours. After cooling, the residue is recrystallised from
toluene/tert-butyl methyl ether: 1.50 g of 2-(2-chloroethoxy)-N-(2-
methyl-4-nitrophenyl)acetamide as yellowish crystals, m.p. 113-114°C.
'H-NMR (d°®-DMSO): & = 2.35 (s; 3H), 3.82 (m; 4H), 4.23 (s; 2H), 8.05
(d, J=8Hz, 1 H)8.09 (dd, J =9 Hz, J=1Hz, 1H), 8.16 (d, J = 1 Hz,
1H), 9.33 (s, 1H).
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ture, 835 g of potassium carbonate are added, and the
mxture is stirred at this tenperature for 18 hours.

wOmRogasgere i s warnmed to 50 and worked up aR&ITEP3UBI0H7II8

to Exanple 6, giving 4-(4- n|§§ophenyl)-3-oxonDrphoIine
20 ("A2") mp. 150-152. Exa e 2 4-(4-Nitro-2-nmeth
yl phen yl) - 3- oxonor phol i ne O 25 30 35 1.05 g of a
m xture of 2-chl orodi oxene and 2, 2-di chl or odi oxane
(molar ratio 1:1) are added to a solution of 1.10 g
(7.24 mol ) of 2-methyl-4- nitroaniline in 20 m of
THRe ayatisation moaruedzout;ahalavgedslydoﬂh@ boi | . The
solvent is distilled off nd the r own
» Gisoad-(rniiipce-melilee i) HxoBREPPEIN S SIS, ATt e
cooling, the residue is recrystallised from
toluene/tert-butyl nmethyl ether: 1.50 g of
2%#@3 oet hoxy) - N- (2- met hyl -4-ni trophenyl ) acet am de
asy oW sh crystals, mp. 113-114C. 'H NMWR
( dBLDNE@ghedyh-208BMOmNCEHE, 3.82 (m 4H), 4.23 (s;
ZFD 8 05 (d, J = 8Hz, 1 FD 8.09 (dd, J =9 Hz, J =1

, 8.16 (d, J = 1 H, 933 (s, 1 H. W

2q015é ggﬁ?%gr% &@EH#Q&Z?&% ahd2 ?d-@?ﬁor%ﬂﬁﬂaﬁét hftlar &tio

car rf out “anal ogous 3, givin

4‘8(941 ) éré‘hcﬂ)‘é@&bhw@l@e('&!y‘lz APRGX ofmrrwummlmee % 120 tr@smxture is
Exanple 3 4- 2-Nitro hen | -3-oxonor holipe 1.12 c%
mhetamdataaBOlC WIENCHtEANG /& ViSCaHE liguim igraR) whish 5 8hiFrgd Tor

o 02:r1°,]I ({)l,caml E;'gﬁp%g ﬁ%?oojﬁéerﬁﬁgrq%p% ﬁbe(és{cgdu]c? ﬁglagﬁllél{so'%g@of

—(%—Eﬁl'o'féétﬂgxy-ﬂ M- ﬁﬁ%ehyga&&aﬁmms yohbwizhi c&thaig. reEd

hour s On cool to roomtenperature
prNMRCCtdsd]MSOS)i 6|-s3:64 (m BH), 825 (s; 2H), 7.35 (t, J = 8 Hz, 1H),

2-chl or get hox itr
oA T2d gt B B4y Wﬁ%)@é&ﬁm § 8% 1H),10.74
4}?%,@ 25 (s; 2H), 7 35 (t J = , 7.77 (t, J
=@ 1) . 8.14 (d, J = 8 Hz, 1H) 830(d,J:8
HzFhelcyBlisaliOn Tl carried dut@nalogously to 1.3,

giving 4-(2-nitrophenyl)-3-oxomorpholine, ESI 223.

Example 4
4-(4-Cyanophenyl)-3-oxomorpholine

A mixture of 959 mg (8.12 mmol) of 4-aminobenzonitrile and 1.12 g of a
mixture of 2-chlorodioxene and 2, 2-dichlorodioxane (molar ratio 89:11) is
heated at 80°C with stirring for 18 hours. On cooling to room temperature,
the product crystallises: 1.9 g of 2-(2-chloroethoxy)-N-(4-cyanophenyl)-
acetamide as yellowish crystals. 'H-NMR (d®>-DMSO): 3 = 3.82 (m; 4H),
419 (s; 2H), 7.78 (d, 4 = 8 Hz, 2H), 7.85 (d, J = 8 Hz, 2H), 10.22 (s, 1H).

The cyclisation is carried out analogously to 1.3,

giving 4-(4-cyanophenyl)-3-oxomorpholine, ESI 203.
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The cyclisation is carried out analogously to 1.3, 20
giving 4-(2-nitrophenyl)-3-oxonorpholine, ESI 223.

wioxanshgsdh 4- (4- C yanophen yl) - 3- oxonor phol i nePCTZEPZBO/AT7938

m xture of 959 ng (8.12 mol },0f 4-am nobenzonitrile
and 1.12 g of a mxture of 2-chiorodi oxene and

2, 2-di chl orodi oxane (nolar ratio 89:11) is heated at
80C with stirring for 18 hours. On cooling to room

t e, the product crystallises: 1.9 g of
2%&% oet hoxy) - N- (4- cyanophenyl )- acetam de as

y 4l (dopiegtioxyes iculyfohe i) NivBx O ahdr, - b =3.82 (m 4H),
4.19 (s; 2H), 778(d J =8 Hz, 2H), 7.85 (d, J =38
Hz, 2H), 10.22 (s 1 . The cycllsatlon is carried out

AR eny 1B 238’?98?5&& Snsthy 42ginggenzqs and
zqog g%@%grﬂlxﬁgél cﬁ@@%ﬁ%@?&% and @, 2.didh|rotifoxeel (mifaB0

e 5 4-(4-Methoxvcarbonyl phenyl) - 3- oxonor phol i ne
Arahto<89r1el )os hea@td ahBQ°E. with stitring for 18g1ys. On cooling to

S ToNPOPBPREALS (AR Product rasialeas B omal TRUMAA12-2r o
S%hfo}befq%xvfa%gﬂ n(ﬁ atte a%tyembw;%d&ggta& hoN

cO0 erature t crysta ses
2(&- Dmom Ay, azt(rhzm -4.20( o7 214, WO%B/I@QB#)B Hz, 2H), 7.93

| am no] benzoat e as owi sh crystals. 'H NWR

( 48 DeEoHz, BHY, 9).85 §n1H)7H) 4.20 (s; 2H), 7.82 (d, J =
8 Hz, 2H), 7.93 (d, J 8 Hz, 2H), 10.15 (s, 1 H). The
cyclisation is carried out anal ogously to 1.3, giving

4%@13%{&%@é}ﬂ)éhnfm%hb)cg%@mm_ehol ine, ESI 236.
giving 4-(4-methoxycarbonyiphenyl)-3-oxomorpholine, ESI 236.

Example 6
One-pot reaction for the preparation of "A2"

6.40 g of 2-chlorodioxene (contains 6% of 2,2-dichlorodioxane) are
added to a solution of 6.00 g (24.9 mmoel) of 4-nitroaniline in 40 m| of
acetonitrile, and the mixture is stirred at 80°C for 18 hours. The reaction
solution is cooled to 40°C, 18.0 g (130 mmol) of potassium carbonate
are added, and the mixture is stirred at this temperature for 14 hours.
The reaction mixture is filtered, the residue is washed well with aceto-
nitrile, and the filtrate is evaporated. The residue is recrystallised from
acetonitrile: 8.2 g of brownish crystals ("A2"), m.p. 150-152°C. 'H-NMR
(d°-DMSO): 5=3.86 (t, J =5 Hz; 2H), 4.02 (1, J = 5 Hz; 2H), 4.28 (s
2H), 7.77 (d, J = 9 Hz, 2H), 8.28 (d, J = 9 Hz, 2H).




One-pot reaction for the preparation of "A2 6.40 g of

2-chl or odi oxene (contains 6% of 2, 2-dichl orodi oxane)
wo%os/Adged to a solution of 6.00 g (24.9 MDPELTAEP2004/007938

4-nitroaniline in 40 mM of &agetonitrile, and the

m xture is stirred at 80C for 18 hours. The reaction

solution is cooled to 40C, 18.0 g (130 mml) of

pot assi um carbonate are added, and the m xture is

Sk this tenperature for 14 hours. The reaction
nﬁé&r@%‘ifiltered, the residue is washed well wth
ageByitrdiohehyi-3-eXundiptiolingtrate i s evaporated. The

restdue I's recrystallised from acetonitrile: 8.2 g of
browni sh crystals ("A2"), mp. 150-152C. 'H NWR

(q6- 0, b5 3.8 Fad H7-. . . t_—_
s Hhmayed 12 ads pnolyol3hiffanhd g7 plof 2R
(g B CE% RRAERLRY B RéEVeER.&WCO.omss
91}))%0668%@%@(& gﬁZ%fﬂ@Mtro hen 1-3-oxonor holine
Astiirittgufioe 2afhmrazgugmggz 12 mﬂa{a-cbforeehhpwbblr(ﬁrmﬁ@— and
1.11 g of 2-chloro- dioxene (&3% bal ns 6% of
2pizeavlmeeia6m€bﬂéﬁégwm§h 5 80C with stirring
for 24 hours, giving 2.1 g of
2-(2-chl oroet hoxy)-N-(3-nitro- phenyl)acetam de as

brioandyeNsidn iskSrridd dut §halo@y§c|bly$tat1i ®n is carried out
anal ogously to 1.3, givi

4g6\8ngAP&%@IH@Q?BB‘Y‘%%&WWHQI'WbeESE%‘ﬁf?’ 223. Exanple 8
4- 4-Benzo 1 hen ! -3-oxonor holine A mxture of 1.60 g
(8.12 mol) of 4-am nobenzophenone and 1.11 g of

Zggggi%dlﬁoxene (contains 6% of 2, 2-dichlorodi oxane) is

h 80C 20 with stirring for 24 hours, giving

15 2.6(4BehzdvipHehep3axoniephbling - ( 2
chl or oet oxy) acetam de as brown oil. ESI 318. 0 25 30

The cycl isation is carried out anal ogously to 1.3,

gl N imdfs b1 B8 B4 BAGHSY ot 3- S HERERDEphE oneid 482 g of
2-chlorodioxene {contains 6% of 2,2-dichlorodioxane) is heated at 80°C
20 with stirring for 24 hours, giving 2.6 g of N-(4-benzoylphenyl)-2-(2-

chloroethoxy)acetamide as brown oil. ESI 318.

10

The cyclisation is carried out analogously to 1.3,

25 giving 4-(4-benzoylphenyl)-3-oxomorpholine, ESI 282.

30

35




10

15

20

25

30

35

35 WD 2005/ 016899 PCTI EP2004/ 007938 -28 5 Exanple 9
4- ( 3- Fluor oghenyl ) - 3- oxonor pholine N F12 0 CI ,ooc O

“3(5)2(%5;0?&9@ 25 30 Cs2CO3 CH3CN A mi xture of 13’(&[9’2011(&37938

nmol ) 3-fluoraniline and ég g of 2-chioro- dioxene
(contalns 6% of 2, 2-di chl oroiFoxane) is heated at 100C
for 24 hours. The mxture is allowed to cool, and
excess 2-chi orodi oxene is renoved under reduced

Feggl ving 25 g of 2-(2-chl oroethoxy)-N
( henyl ) acetam de as brown oil; ESI 232. This
oil is dissolved in 400 m of acetonltrlle, and 84.7 ¢
(260 mmol ) of caesium carbonate are added. The
s ub{ieARiasaphenyi3-axomarphele at room tenperature for 18
hours. The reaction mxture is filtered, and the
filtrate is evaporated, giving 21.0 g of

4-( 3- fI uorophenyl)m)rphol i n-3-one as brown oil; ESI
377(t J =5 ;2H) 3.97
J (180°(2H) =8_-C!
Hpdd—=e. 5 H 7. 8 (ddd,
J, = & = =0. 5 Hz, 7.%3 (ddd, J,
= 10 Hz, J2=2Hz, 2 : 1H), 7.45 (ddd, J, = 8
Hz, J2 =8 Hz, J3= 7 Hz rEnt)K

PCT/ EPéQZ%SOO7938 -29. 9 §

, w;35 WO 2005/ 016899
F\@/

CH,CN 0

A mixture of 12.0 g {108 mmol) of 3-fluoraniline and 16 g of 2-chioro-
dioxene (contains 6% of 2,2-dichlorodioxane) is heated at 100°C for

24 hours. The mixture is altowed to cool, and excess 2-chlorodioxene is
removed under reduced pressure, giving 25 g of 2-(2-chloroethoxy)-N-
(3-fluorophenyl)acetamide as brown oil; ESI 232. This oil is dissolved in
400 ml of acetonitrile, and 84.7 g (260 mmol) of caesium carbonate are
added. The suspension formed is stirred at room temperature for

18 hours. The reaction mixture is filtered, and the filtrate is evaporated,
giving 21.0 g of 4-(3-fluorophenyl)morpholin-3-one as brown oil; ESI
196. "H-NMR (d®-DMSO): & = 3.77 (t, J = 5 Hz; 2H), 3.97 (t, J = 5 Hz;
2H), 423 (s; 2H), 7.11 (dddd, J1 =8 Hz, J, =8Hz, Js=2Hz, Js=

0.5 Hz, 1H), 7.26 {ddd, J; =8 Hz, J; = 2 Hz, J3 = 0.5 Hz, 1H), 7.34 (ddd,
Ji =10 Hz, J, =2 Hz, J; =2 Hz, 1H), 7.45 (ddd, J, = 8 Hz, J, = 8 Hz,

Js =7 Hz, 1H).




10 15 20 0 25 Exanple 10 4-(3-Meth |-4-nitro hen

1- 3-oxonor holine Cs2CB CH3CN O CI 12.8 g of

W tas01geod oxene (contains 6% of 2, 2-di chl or odk@ERRB)4/007938
are added to a solution of_%g._o g (65.7 mol) of
3-nmethyl-4-nitroaniline in O mM of acetonitrile, and
the m xture is stirred at 80C for 66 hours. The
reaction solution is cooled to roomtenperature, 42.8 ¢
(%M 4o of caesiumcarbonate are added, and the

m e 15 stirred at room tenperature for 18 hours.
The(3-sethyiofnitiogheng!)iBokombetedinet he residue is

washed wel | wth acetonitrile, and the filtrate is

evapgr at ed.nyfhe reS| 'S recryst al | ysed froma
t0|t mm;g 12. 8\g§2
5 |t+opEen |') morptotT n- 3- as eIIovvl sh
. 236. H- NIVFCHEH- D@ = 2754 (s; 2H), 6
=3.82 (t, J =5 Hz; 2H), 4.00°(t, J=5Hz 2H), 4.25

(s: 2H), 757(m2H) O4(d J. =8 Hz, 1 H).

4-( 2- ChIoroSquoro- - rophenyl ) - 30xormrphollne|s
obt afxedy anal 0 35 ¢s2CO3 CH3CN NH2 O C1 80
' C = TY, CN 5 016899 PCTI EP2004/ 007938 -30 5
10 10 GHCN
12.8 g of 2-chlorodioxene (contains 6% of 2,2-dichlorodioxane) are
added to a solution of 10.0 g (65.7 mmol) of 3-methyl-4-nitroaniline in
250 ml of acetonitrile, and the mixture is stirred at 80°C for 66 hours.
15

The reaction solution is cooled to room temperature, 42.8 g (131 mmol)

of caesium carbonate are added, and the mixture is stirred at room

temperature for 18 hours. The reaction mixture is filtered, the residue is

washed well with acetonitrile, and the filtrate is evaporated. The residue

20 is recrystallised from a little acetonitrile, giving 12.8 g (83%) of 4-(3-
methyl-4-nitrophenyl)morpholin-3-one as yellowish solid. ESI 236.
'H-NMR (d®-DMSO): 6 = 2.54 (s; 2H), 5 = 3.82 (t, J = 5 Hz; 2H), 4.00 (t,
J =5 Hz; 2H), 4.25 (s; 2H), 7.57 (m; 2H), 8.04 (d, J. =8 Hz; 1H).

25

4-(2-Chloro-5-fluoro-4-nitrophenyl)-3-oxomorpholine is obtained

analogously

F NG, 0O . F N ~_C
w LY e
ON cl o CHCN 6N cl

C N
35 "N on
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0 15 20 i 25 30 Exanple 11

4- (2- Brono-5-ni trophenyl ) - 3- oxonor phol i ne i s obtai ned
wo'alosgmeel Y to Exanple 7 K2C08 CH3CN PCT/EP2004/007938
4- (2- Met hoxycar bonyl -5-nitr ggaqnyl ) - 3- oxonor pholine is
obtai ned anal ogously to Exanple 7 Cs2CO3 0 CI Ow %9 J

0 35 WO 2 00510 1 6 89 9 PCT/ EP2004/ 007938 -31 Patent
Claims 1. Process for the preparation of conpounds of

;:%gml_.lgg I 5 10in which 0X 15R R2 20 R3 R4 4025R5
X-NO [

4-(2-Bromo-5-nitrophenyl)-3-oxomorpholine is obtained analogously to

Example 7

e e aae
K,CO;4 oN r(\“j
"

GH,CN Br o

4-(2-Methoxycarbonyl-5-nitrophenyl}-3-oxomorpholine is obtained

analogously to Example 7

ON NH, . 0 Cl | 0] o/\/CI
Ol e
o\

o

OY\\/? 5

Cs,CO, o,N N
CH,CN \©:f°

AN
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>T 1 O denotes (R2) mdenotes NO2, CN, COOR3, CON(R3)2,
COR3, SO02R4, SO02N(R3)2, CF3, F or O, denotes H, Hal,
wﬁzo%ssdﬂ( R3) 2, NO2, CN, COOR3, CO\( R3) 2, Nli%mrzoo-uoowss

R3CON( R3) 2, NR 3COOR3, NR3§ A -[C(R5) 2] n-Ar,

[C(R5) 2]r,-Het, -[C(R5)2], ycl oal kyl , COR3,

S02N( R3) 2 or 802R4 denotes H, A [C(R5) 2]"-Ar or
-[C(R5) 2] n-Het, denotes A, -[C(R5)2]n-Ar or

-[C(R5) 2] n- Het, denot eSPé'iegEO‘I\almgenOt es phenyl which
S unsubstltuted or nono- or trisubstituted by
Hal , A, OR5, N(R5)2, NO2, CN, COOR5, CON(R5)2, NR5COA,
NRSSOZA COR5, SO02N(R5)2 or S(OA, denotes a m)no- or
bilcycPrecess: for theprepanatien pheeraperndspbing fremula l

het erocycle having 1 to 4 N, 0 and/or S atons which is
unsubstituted or nono- or disubstituted by Hal, A
OR5, N(R5)2, NO2, CN, CON(R5) 2, NR5COA, WO
2005/ 016899 PCT/ EP2Q04/ Q079 -32 10 i 15 NR5S02A,
COR5, S2N(R5)2, S(&Y, 7 r carbonyl oxygen (=0),
A" denotes unbranched or nched al kyl having 1-6 C
atons, A denotes unbra ed, branched or cylic alkyl
having 1-12 C atons, in which one or two CH2 groups
may be, Ji5ghaced by 0 or S atoms and/or by - CH=CH
groups and/or in addition 1-7 H atons may be repl aced

by F, R!
X denotes ‘Q ,
(R?)m
R' denotes NO,. CN, COOR?, CON(R?),, COR® SO,R*,
SO,N(R?),, CF3, F or Cl,
R? denotes H, Hal, A, OR®, N(R®),, NO2, CN, COOR’,

CON(R®),, NR’COA, NR®*CON(R?),, NR’COOR?,
NRSQ,A, [C(R%)]n-Ar, -[C(R%)]a-Het, -[C(R%):]-
cycloalkyl, COR® SO,N(R®); or SO.R*,

R® denotes H, A, [C(R®),].-Ar or {C(R®)2].-Het,

R* denotes A, {C(R®)]s-Ar or -[C(R®);]»-Het,

R® denotes H or A,

Ar denotes phenyl which is unsubstituted or mono-, di- or

trisubstituted by Hal, A, OR®, N(R®);, NO,, CN, COOR’,
CON(R®),, NR’*COA, NR’SO,A, COR®, SO,N(R®); or
S(0)A,

Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O andfor S atoms
which is unsubstituted or mono- or disubstituted by Hal,
A, OR®, N(R®);, NO,, CN, COOR®, CON(R®);, NR°COA,
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Hal denotes F, C, Br or I, n denotes O, 1 or 2, m
denotes 0, 1, 2, 3 or 4, and salts thereof,

Wi Rha6icede sed in that

a) a conmpound of the fraTvEH2004/007938

X-NH2 11 in which 20 X has {329 meani ng i ndi cat ed

above, 0 25 30 is react

ed W

5-chl oro-2, 3-di hydro-1,4-dioxin O to give a conpound
of the formula Il H 35 in which O CI X has the meani ng

i ndi cat ed aboveNdsgbﬁﬁ%/%@ﬁﬁgpwgﬁmwﬂaﬁyl

-33 b) then a conpou

e tornmula is cyclised

to give a com pgygeh 60 he formula I, 5 and c) the
|atter is optionally converted into its salt by
conveX i ng a bagensiesdibiagehqder ‘P%W?EPQ aﬁ\(xl ﬁ‘?&'rlgnkso‘f"
its salts. i 10_2. _Process according to CQaim1l for the
preparati on of E8iPdunds of the formula 1 in which Rl
denot @s NO2, CNgeREXRuntraRenad, BehnchddoReylitedikylesavihg
Hal or A, and salts thereof. 3. Process according to
Claim 1 for the 1pt2faatanisom whictodpontike 6H. oupheay be

formula | in which

replaced by O or S atoms and/or by -CH=CH- groups

and/or in addition 1-7 H atoms may be replaced by F,

Hal denotes F,
n denotes O,
m denotes O,

Cl Brorl,
1o0r2,
1,2,30r4,

and salts thereof, characterised in that

a) acompound of the formula Il

X-NH;

in which

X has the meaning indicated above,

is reacted with 5-chloro-2,3-dihydro-1,4-dioxin

J

to give a compound of the formula il

H
y /N\r\o/\/c' [
O

in which

X has the meaning indicated above,
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Rl denotes NO2, CN, COOR3, CON(R3)2, COR3, S02R4,
S2N(R3)2, CF3, For d, R2 denotes H, Hal or A 25 R3

wienskesssbh A -[ C(R5) 2] n-Ar or -[C(R5)2]n- Het pCEHBPR004/007938

salts thereof. 30 35 4. Prog§§s_ according to aim1, 2
or 3 for the preparation of m pounds of the fornula
I in which Ar denotes phenyl, and salts thereof. 5.
Process according to one or nore of Clains 1-4 for the
preparati on of conpounds of the formula | in which R4
denotes A, WD 2005/016899 PCT/ EP2004/ 007938 -34 and
sal t s tf)hertheh a conifowthdLSf e fBrmuoladt iscydistidrig dive arsonos
nore of Clains 1-5 for the preparation of conpounds of
the fdawndefithe foramila. R1 denot es N2, CN, COORS,
CON(R3)2, COR3, CF3, For Cd' R2 denotes H, Hal or A,
R3 denotes H, A or -[C(R5)2]n-Ar, Ar denotes phenyl,
R5 dengjes H or A, A denotes unbranched or branched
al kyl having 1-6 C atons, Hal denotes F, O, Br or I,
n denotes 0, 1 or 2, and salts thereof. 20 7. Process

di f CAajnp. 1-6 f th
S?gggré? ?(;hg(ggt?eer ig r()pggltlg”)? conve?‘lercrjsm?'o ﬁs sgrt €

by converting a base or acid of the formula | into one of its salts.

2. Process according to Claim 1 for the preparation of compounds of
the formula | in which
R’ denotes NO,, CN, COOR® COR®or CI,
R? denotes H, Hal or A,

and salts thereof.

3. Process according to Claim 1 for the preparation of compounds of

the formula | in which

R! denotes NO,, CN, COOR? CON(R%),, COR’® SO;R*,
SO,N(R®),, CF3, F or Ci,

R? denotes H, Hal or A,

R® denotes H, A, -[C(R®)].-Ar or -[C{R®);].-Het,

and salts thereof.

4. Process according to Claim 1, 2 or 3 for the preparation of com-
pounds of the formula | in which
Ar denotes phenyl,

and salts thereof.

5.  Process according to one or more of Claims 1-4 for the preparation of

compounds of the formula | in which

R* denotes A,
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conmpounds of the formula I, in which the am ne of the
formula Il has apKavalues 3. 0 25 8. Process accordi ng

wo 2008016309 nore of Clains 1-7, in which procesECBERS4/@))7938

and b) are carried out as a_ﬁge_- pot reaction. 30 35 9.
Process according to one or re of lainms 1-8, in

whi ch process step a) is carried out at a tenperature
between 0 and 150C. 10. Process according to Claim?9,
in whigly SRCpesedfiep @) is carried out at a
tenperature between 70 and 90C. 11. Process according
to one or nore of Clains 1-10, in which the

cyclisation is carried out in an | nert sgl
sd-verfiropess aeeording ornNags Bo6s Ph Ci f5r the preparation of

PCTI E 9 of an aI kali or
al kal |C%8'Q LB}Q% ?ﬁpg @Lﬁégﬁ f"c carbonate or
bi cartghate. 5 deholds RO,0CRE cmoas CON(RPRCESR® CFa, F or

according to one or nore of Cains 1-11, in which the
cyclisation is (ﬁirrl ed out in the presence of caesium

car bo e or bonate. 13. Process
accor[}%{}g to on ﬁe‘:'%; bﬂal ms 1-12, in which the
proc- @ss is Card’ér@@eé’i-‘lt ABS; gcgj,giﬁ;)rgpgr reaction in

acetonitrile. cess ac g to one or nore of

C ai neArd- 13 f or demotes ppemydf i on of conpounds sel ected
fromthe group 4-(4-nitrophenyl)-3-oxonorpholine,
4- (3- it r opheny|denetesbr@rdhoi i ne,

2 et 31 4 (4. nA AR RIPPARU SR branched slly naving 16 C

atoms,
Hal denotes F, Cl, Bror |,
n denotes 0, 1 or 2,

and salts thereof.

7.  Process according to one or more of Claims 1-6 for the preparation of
compounds of the formula |, in which the amine of the formula Il has

a pK, value £ 3.

8. Process according to one or more of Claims 1-7, in which process

steps a) and b) are carried out as a one-pot reaction.

9. Process according to one or more of Claims 1-8, in which process

step a) is carried out at a temperature between 0 and 150°C.

10. Process according to Claim 9, in which process step a) is carried out

at a temperature between 70 and 90°C.

11. Process according to one or more of Claims 1-10, in which the

cyclisation is carried out in an inert solvent or solvent mixture, in the
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4- (4- met hoxycar bonyl phenyl ) - 3- oxonor phol i ne,

4- (4- benzoyl phenyl) - 3- oxonor phol i ne, and salts thereof
W& 20050i@peredi at e conpounds of the formula || 1PEi/EPR004/007938
whi ch X denotes R O Cl denotgs N2 or CN, (R)m Il WO
2005/ 016899 PCT/ EP2004/ 00793 -36 5 10 40 15 20 25 30
35 R2 denotes H, Hal, A OR3, N(R3)2, N2, CN, COOR3,
CON(R3) 2, NR3COA, NR3CON(R3) 2, NR3COOR3, NR3SQ2A,

[ Rg%ré%?mce%f’ an bikaiRr dikalimidedarth hetAhydroxide, carbonate or
cyclo yl, COR3, SO2N(R3)2 or SO2R4, denotes H, A,

-[ G RDicdrbondte. or -[ C(R5) 2] n-Het, R4 denotes A,
-[C(R)2]r~-Ar or -[C(R5)2],-Het, R5 denotes H or A,
Ar denotes phenyl which is unsubstituted or nono-, di-

s ProRERY RSBt o of ettt 44, Bfcfihe,
S( O A cydhrtatitiniat@iried BRbRT therprekened b caddiumadagbonate or

unsaturated or aromatic heterocycle having 1 to 4 N, O
and/ orpcgassiomecarbonate.

13. Process according to one or more of Claims 1-12, in which the proc-

ess is carried out as a one-pot reaction in acetonitrile.

14. Process according to one or more of Claims 1-13 for the preparation

of compounds selected from the group
4-(4-nitrophenyl)-3-oxomorpholine,
4-(3-nitrophenyl)-3-oxomorpholine,
4-(2-nitrophenyl)-3-oxomorpholine,
2-methyl-4-(4-nitrophenyl)-3-oxomorpholine,
4-(4-methoxycarbonylphenyl}-3-oxomorphaoline,
4-(4-benzoylphenyl)-3-oxomorpholine,

and salts thereof.

15. Intermediate compounds of the formula (1|

H
N Cl
X/ W(\O/\/ 1
0]

in which
R

X denotes 4@ ,
(R2?)

m

R’ denotes NO, or CN,
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whi ch is unsubstituted or nono- or disubstituted by
Hal , A OR5, N(R5)2, N2, CN, COOR5, CON(R5)2, NR5COA,

W8 A89L0R5, SO2N(R5) 2, S(O), A and/ or car boryI/EP2004/007938

oxygen (=0), A denotes unbr%réched or branched al kyl

having 1-6 C atoms, A denotées unbranched, branched or
cylic alkyl having 1-12 C atons, in whi ch one or two
CH2 groups may be replaced by O or S atons and/or by

- CH=Cig2 groups  fainfdtey Hi Haads;iI@R@rN h% NGY 0% OBDFTe
repl aced by F, Hal denotes F, , Br or I, n denot es

oh 1 o; 2, m der@ON{RY;, NR3QOA3NR CON(RiNg NRIQGOR®,
hereol, Lo L GGl o GRIOMNdR 80 e d el
Chereot . 5 10 oYK SOMIRY, of SORY e

conpoygds accor djdﬁ-@tég)HChaL[m(Rg)Q]nlAr moh[(ngS JR-Heenot es

NO2 or CN, R2 denotes H, Hal R3 denotes H A,
[C(REY2]"- Ar orderozsb) zp(]Rﬁe]a-Ar aantC &) A-sHeher eof .
18. I ntermedi ate cog%) Elnds ,according to Caim15, 16 or
17 inMhich Ar WERESE Brdnyi
Ar denotes phenyl which is unsubstituted or mono-, di- or

trisubstituted by Hal, A, OR®, N(R®),, NO,, CN, COOR®,
CON(R®),, NR’COA, NR’SO,A, COR®, SO.N(R®); or
S(O)nA,

Het denotes a mono- or bicyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms
which is unsubstituted or mono- or disubstituted by Hal,
A, OR® N(R%),, NO,, CN, COOR® CON(R®),, NR°COA,
NR°SO,A, COR®, SO,N(R®),, S(O)+A and/or carbonyl

oxygen (=0),

Al denotes unbranched or branched alkyl having 1-6 C
atoms,

A denotes unbranched, branched or cylic alky! having

1-12 C atoms, in which one or two CH;, groups may be
replaced by O or S atoms and/or by -CH=CH- groups

and/or in addition 1-7 H atoms may be replaced by F,

Hal denotes F, Cl, Bror |,
n denotes 0, 1 or 2,
m denotes 0, 1, 2, 3 or 4,

and salts thereof.

16. Intermediate compounds according to Claim 15 in which
R’ denotes NO, or CN,
R? denotes H, Hal or A,
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and salts thereof. 19. Internedi ate conpounds accordi ng
to one or nore of Clains 15-18 in which R4 denotes A

v dosakésso t hereof . 20. I nternedi at e conpoundsper/epiody/ mgy3s
to one or nore of Clains 15- in which R denotes NO2
or CN, R2 denotes H, Hal or A", R3 denotes H, A or
-[C(R$) 2],-Ar, Ar denotes phenyl, R5 denotes Hor A,

A" denotes unbranched or branched al kyl having 1-6 C

at ons, Hﬂaé Ee@?&:?f': cl, Br or I, n denotes 0, 1 or
2, mdaenotes

1 or 2, and salts thereof. WO
2005/ 016899 PCTI EP2004/ 007938 -38 5 10 0 21.
Intermediate R R R3 Ar R5 A m co rrpounds
actlor dnigmegdiate SomPRYyINds ampwng&%%@@s 5@2 which
R’ denotes NO, or CN,
R? denotes H, Hal or A,
R® denotes H, A, -[C(R%),].-Ar or {C(R%);].-Het,

and salts thereof.

18. Intermediate compounds according to Claim 15, 16 or 17 in which
Ar denotes phenyl,

and salts thereof.

19. Intermediate compounds according to one or more of Claims 15-18 in
which
R* denotes A,

and saits thereof.

20. Intermediate compounds according to one or more of Claims 15-19 in

which

R’ denotes NO, or CN,

R? denotes H, Hal or A',

R® denotes H, A’ or -[C(R®);].-Ar,

Ar denotes phenyl,

R® denotes H or A,

Al denotes unbranched or branched alkyl having 1-6 C
atoms,

Hal denotes F, C!, Bror |,

n denotes 0, 1 or 2,

m denotes O, 1 or 2,

and salts thereof.




denotes H, Hal or A", denotes H A" or -[C(R5)2]n-Ar,
denot es phenyl, denotes H or A", denotes unbranched or
v deagsgol kyl having 1-6 C atons, denotes RCIEP20Br007938

or I, denotes O, 1 or 2, degotes O, 1 or 2, and salts
thereof. 15 20 22. Process f t he preparation of
i nternmedi ate conpounds of the formula 11l Hin which O

25 30 35 R X R R2 R3 denotes denotes NO2, CN, COOR3,
denor chreregigte o@itighnds HEENI fo R 20 iknieh

CON( AR, NR3COAdeNBBENCOR3) 2, NR 3COOR3, NR3SRA,

-1 C(R5 "-Ar, -IC(R5)2]n-Het, - R5) 21, - | oal kyl ,
cog(s, Fg%]zN( Rg)ZQﬂ%(O&gZ'Fl]AfPaH@hﬁ't-egC(H, 2’-\, -[C?)I%) g]a n-Xr

or -[@&FB) 211, - tlotes R, Ar -[C(R®),]-Ar,

° Ar denotes phenyl,
R® denotes H or A,
A denotes unbranched or branched alkyl having 1-6 C
atoms,
10 Hal denotes F, Cl, Bror |,
. n denotes O, 1 or 2,
m denotes 0, 1 or 2,
and salts thereof.
15
22. Process for the preparation of intermediate compounds of the formula
I
20

H
N Cl
« \ﬂ/\o/\/ I
9]
in which

. 25 R

X denotes 4@ ,
(R?),

R’ denotes NO,, CN, COOR®, CON(R?),, COR> SO,R*,
30 SO,N(R%),, CFs, F or C.
R? denotes H, Hal, A, OR®? N(R®,, NO,, CN, COOR?®

CON(R®),, NR’COA, NR*CON(R%,, NR*COOR?,
NR’SO,A, -[C(R>)]-Ar, [C(R®))-Het, -[C(R®)2]-
35 cycloalkyl, COR? SO.N(R%), or SO:R?,
R’ denotes H, A, {C(R%),]»-Ar or -{C(R®).}.-Het,




10

15

20

25

30

0 15 20 0 25 30 WD 2005/ 016899 PCTI EP2004/ 007938 -39

R4 denotes A -[C(R5)2],-Ar or -[C(R5)2],-Het, R5
wienais@icgsbor A, Ar denotes phenyl which is pCT/EP2004/007938
unsubstituted or nono-, di- trisubstituted by Hal,

A, OR5, N(R5)2, N2, CN, ngj? CON(R5) 2, NR5CQA,
NR5S02A, COR5, SO02N(R5)2 or S(0)"A, Het denotes a

nono- or bicyclic saturated, unsaturated or aronatic

het er qg4/cl e havi Qfc Q whi ch is
unsubggl tut ed ord%%Doi%é_ﬁ “[CZCR )%]ogpﬁru @ 221] ﬂg
OR5, MRR5)2, NOHerGies BABRS, CON(R5) 2, NRSCOA

NR5SQ2A, COR5, S02N R5)2 S(O) A and/ or carbonyl
oxygerﬁ"( =0), A ®B ﬁ%r“ﬁﬁ@'héﬁjuwu%‘ft'&ﬁ@ﬁ&ﬂ napmgr, di- or

cyli o al iyl haviigoest BB AR A ORI, NETERTR0R®

CH2 groups may HRON{RPLAIRECON, Wﬂﬂs@mmﬁ , BYINR® Egyor
- CH=CH groups and/or in addition 1-7 atoms may be

repl aced by F, H¥O)d&dnotes F, C, Br or I, n denotes

r 2, mden 0, 1, 2, or 4, and alts
Cher edfet shar actc%n@%%a.rﬂommrablayc“& SRR HnStyTRied or
formula 11 X- NH?arb}natlbmé‘éQHg‘bgﬂclé HiRnd B 80 TERNOYShd/or S atoms
i ndi cat ed above, I's reacte
5-chl oro- 2, 3- di hyftichid uAsabsikitedIr mono- or disubstituted by Hal,
A OR® N(R®);, NO,, CN, COOR®, CON(R®);, NR°COA,

NR’SO,A, COR®, SO,N(R®),, S(0)»A and/or carbonyl

oxygen (=0),

A denotes unbranched or branched alkyl having 1-6 C
Iatoms,

A denotes unbranched, branched or cylic alkyl having

1-12 C atoms, in which one or two CH, groups may be
replaced by O or S atoms and/or by -CH=CH- groups

and/or in addition 1-7 H atoms may be replaced by F,

Hal denotes F, Cl, Bror |,
n denotes 0, 1 or 2,
m denotes 0, 1,2, 3or 4,

and salts thereof, characterised in that

a) acompound of the formula il
X-NH; I
in which

X has the meaning indicated above,

is reacted with 5-chloro-2,3-dihydro-1,4-dioxin



. WD 2005/ 016899 PCT/ EP2004/ 007938 -40 0 Cl 0oJ 5 and the
conpound of the formula Il is optionally converted
waotmsiotegosal t. 10 a 15 20 16 25 30 35 23. Pr OBE€FEP2004/007938
according to daim22 for theggpreparation of
intermedi ate conpounds of the formula 11l in which R1
denotes NO2 or CN, R2 denotes H, Hal, A OR3, NR3)2,
NO2, CN, COOR3, CON(R3)2, NR3COA, NR3CON(R3) 2,
NR3COOR3, NR3S02A, 0. -[GERS) 21 n-Ar, -[C(R5)2]"- Het,
-[C(R5) 2] n-cycl odl kyly™ COR3, SM2N(R3)2 or S02R4, R3
denotes H, A -[E(R5YR],-Ar or -[C(R5)2],-Het, R4
denotes A -[C(R g)] -Ar or -[C(R5)2]r,-Het, R5
denotes H or A", Ar denotes phenyl which is
unsubsiqdq uted or nono-, di- or trisubstituted by Hal,

5 A, OR5, N(R5)2, N2, CN, COOR5, CON(R5)2, NR5CQOA,
NR5SOzhe cotiRounS@EMNheSpanaa 1B(Opphiondist caleeotedsntd toaak.
or bicyclic saturated, unsaturated or aro- matic
het erocycle having 1 to 4 N, 0 and/or S atons which is

NCED) 2 rokepS Sefpr i Climg Rl 3he BT bn s inetite
COR5, impliuilslof the@rnhulanil/ or * carbonyl oxygen (=0), A
1g denotes unbranched or branched alkyl having 1-6 C

at ons,in whidenot es unbranched, branched or cylic al kyl
havingid-12 & tes NO, or CN,
o R?  denotes H, Hal, A, OR®>, N(R%);, NO;, CN, COOR?®, CON(R®),,
NR’COA, NR’CON(R®),, NR’*COOR® NR’SQ.A,
15 {C{R®),]»-Ar, -[C(R’).].-Het, {C(R®);]»-cycloalkyl, COR®,
SO,N(R%), or SO;R*,
R? denotes H, A, -[C(R%),],-Ar or -[C(R®),].-Het,
R* denotes A, [C(R),].-Ar or -[C(R®)z].-Het,
20 R® denotes H or A,
Ar denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR®, N(R®),, NO,, CN, COOR®,
CON(R®);, NR°COA, NR’SO,A, COR®, SO,N(R®); or S(O).A,
. o5 Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms which is
unsubstituted or mono- or disubstituted by Hal, A, OR®,
N(R®)2, NOz, CN, COOR®, CON(R®);, NR°COA, NR°SO:A,
COR?®, SO2N(R®),, S(0).A andfor carbonyl oxygen (=0),

30 A denotes unbranched or branched alkyl having 1-6 C atoms,
A denotes unbranched, branched or cylic alkyl having 1-12 C
atoms, in which one or two CH, groups may be replaced by O
or S atoms and/or by -CH=CH- groups and/or in addition 1-7
35

H atoms may be replaced by F,
Hal denotes F, Cl, Bror |,
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atons, in which one or two CH2 groups nmay be repl aced
by O or S atons and/or by -CH=CH groups and/or in

veoldiosiopssed- 7 H atons may be replaced by F, HCT/HPIO4/087938

F, C, Br or I, 4 WO 20051016899 PCT/ EP2004f 007938 -41
n denotes 0, 1 or 2, mdenotes O, 1, 2, 3 or 4. 5 10
24. Process according to Claim23 for the preparation
of internmediate conpounds of the formula Il in which
R denptes MNgaos &N or B2 denotes H  Hal or A 25
Process according to Claim23 for the preparation of

i nt er madi at eenotempOUhdd Dordhe fornula 111 in which 15
R denotes NO2 or CN, R2 denotes H, Hal or A R3
denotes H A, -[C(R5)2],-Ar or -[C(R5)2],-Het. 20 26.

Pryce Lo I f ' i
e TsRaRe etk R R for Mhe PR AR b P A Aligte
denot Qj‘onﬁﬁtﬁ[nds.of%é%r&mlgﬂfﬂf Process according to
Claim23 for the preparation of internediate conpounds

of thdntMdreula 111 in which R4 denotes A 28. Process
according to Cajm23 t preparati on of
i nt ermedi ate ccﬁ%%%&ﬁéform’ formula I11

R? denotes H, Hal or A.

25. Process according to Claim 23 for the preparation of intermediate

compounds of the formuia lil

in which

R’ denotes NO, or CN,

R? denotes H, Hal or A,

R® denotes H, A, -[C(R’);}s-Ar or -[C(R%);],-Het.

26. Process according to Claim 23 for the preparation of intermediate
compounds of the formula Il
in which

Ar denotes phenyl.

27. Process according to Claim 23 for the preparation of intermediate
compounds of the formula It
in which

R* denotes A.

28. Process according to Claim 23 for the preparation of intermediate
compounds of the formula lll
in which
R’ denotes NO, or CN,
R? denotes H, Hal or A,



in which R denotes NO2 or CN, R2 denotes H, Hal or
A, 4w5 10 0 15 20 25 30 WD 20051016899
WEITIEPRBON 1007938 - 42 R3 denotes H, A or PCT/EP2004/007938

-[A(R5) 2], - Ar,

Ar denotes phlyenyl, R5 denotes Hor A,

A" denotes unbranched or branched al kyl having 1-6 C
atons, Hal denotes F, C, Br or I, n denotes 0, 1 or

2, mdenotes O,
R3

Ar

1 or 2. 35
denotes H, A' or -[C(R%).]n-Ar,

denotes pheny!,

denotes H or A,

denotes unbranched or branched alkyl having 1-6 C
atoms,

denotes F, Cl, Bror |,

denotes 0, 1 or 2,

denotes 0, 1 or 2.



