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(12) | NTERNATI ONAL APPLI CATI ON PUBLI SHED UNDER THE
PATENT COOPERATI ON TREATY (PCT) 0 (19) Wrld

wotkhgdual Property Organi zation | nternat i FRIEEP2004/007938

Bureau (43) International Publication Date 24 February
2005 (24.02.2005) PCT (51) International Patent
Classification': CO7D 265/10 (21) International

Appl i cation Number: PCTIEP2{) 041007938 (22)

| nt er nat | §Ress folr tHe %?%&i‘ntﬁ)ri ggy-%ﬂ%o&ﬂ»ﬁoﬂﬁoﬁéé‘o‘l )

(25) Filing Language: bl i cation
Language: CGerman (30) Priority Data: 103 36 716.0 11
August 2003 (11.08.2003) DE (84) Designated states
( J%ee@seotnmravatﬁ@ toraipsess fortbe prepaationf compasmidsiithe
protection available): ARIP() (13W GH GV HE. LS,
mgalna Sp sL, Sz Tz, UG ZM LW, Eurasian (AM
Al., BY, KG Kz M), RU TJ, 1'M, European (AT, BL,
BG CH, Cy, CZ 1)F., DK EE, ES, F1, FR GB, GR HU,
IF, IT, LU M. NE PL, ~— RU, SF, SI, SK TR), OAPI
(BF, BJ, CF, CG O, GAoGN, (i1Q GW M, MR NE
SN, TD, TG. 0 (71) )Sl\pp \cant for all designated States
except [,5): MERCK PAT H [ DE/ DE] -- Frankfurter
Strasse 250, 64293 Dargstadt (DE). (72) Inventors; and
(75) Inventors/Applicants O US only): DORSCH, Dieter
PEABEHich Koni gsberger Str. 17a, 64372 Ober- Ranst adt
(DE). CEZANNE, Bertram [ DE/DE]; Bahnstrasse 74, 64546
Mor f el den-\Wal | dorf (1) E). RVEDERSKI, Werner [ DE/ DE;

Kat zel enbogenweg 1, 6467 i ngenbcrg (DE).
T KLAKIcg(r%Sg:hri stos | ; | m Langgewanm 54, 69469
I nhei m . WURZI GER s [DE/DE];" Geinstrasse

7b, 64291 Darnstadt (DE): (R2),.

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

R? denotes H, Hal, A, OR® N(R®),, NO,, CN, COOR® CON(R®;,
NR’COA, NR*CON(R?),, NR’COOR® NR’SQ:A, [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%)],-Het,

R® denotes H or A,

Ar denotes phenyl which is unsubstituted or mono-, di- or trisubstitu-
ted by Hal, A, OR®, N(R®)z, NO2, CN, COOR®, CON(R®);, NR°COA,
NR’S0O.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 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(0):A
and/or carbonyl oxygen (=0),

Al denotes unbranched or branched alkyl having 1-6 C atoms,
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(10) International Publication Nunmber: W 2005/ 016899
Al (74) Common Representative: MERCK PATENT GVBH;

WO Asbdgdocr Strasse 250, 64293 Darnstadt ( DEPCT(EP)04/007938
Desi gnated states (unless otherw se indicated, for

every kind of national proféction available): Al:.

A(i, At,, AM AT, AU, AZ, BA 1311, BG BR, 11W BY,
Hz, CA, d I, CN CO CR CU Cz DF DK 1)M DL, EC,
ElL., EG F ] Al s,
[ dp@tes fiporppEnegRorgfndd of g Rayiq; 17 & atom
L1', LUn WMich die oMo B8, gvsupdvinay 4 rédiacedby RRor S avans
N“/. OM PG PH PL, PT, RO RU, SC 5D, SFF SG SK.
Si,, Syangior byMCHRGHTgroUpsANdfer ingdditien 1173 atgems maybe
YU, ZA ZlYg Zx\‘ i’:ublished: - with international search
report FeR D¥étter codes and ot her abbreviati ons,

r rt F @i ¢ape¢ Notes on Codes and
AhT_Laﬁevi gﬁhg%s? ‘appearing at the beginning of each

r egul ar depstes @f1 bh2, PCT Gazette. (54) Title: PROCESS
FOR THE PREPARATI ON OF N-ARYlI . MORPHO . INONIi S (57)
At r acdenpiascddsk 4 &Ofthe preparation of conpounds of

the f ' (" th ' i ndi cat ed |
e O I R
2%51%8&%{%%0@7938 Process for the

preparation of N-aryl norpholinones 5 10 | * The
invention relates to a process for the preparation of

conmpounds of m—F formul a I“X-N 0O Oin which X denotes
15 R2) ( 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 Ill

H
N Cl 1l
0

in which

X has the meaning indicated above,

b) then a compound of the formula il is cyclised to give a compound of

the formula I,

and
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M R1L denotes NO2, CN, COOR3, CON(R3)2, COR3, S02R4,
SO02N(R3)2, CF3r F or O, R2 denotes H Hal, A OR3,

Wi 1883/@1689902, CN, COOR3, CON(R3)2, 20 NR3COAPCT/EP2004/007938
NR3CON( R3) 2, NR3000R3, NR3SC2A, -[ C(R5) 2] n- Ar,
-[C(R5) 2] "-Het, -[C(R5)2]"-Cycloal kyl, COR3, SO 2N(R3)2
or SO2R4 R3 denotes H, A -[C(R5)2]r,-Ar or
-[C(R5)2],,-Het, R4 denotes A -[C(R5)2]"-Ar or

'h&?ﬁeﬁhﬁgﬁopti&%l@%&ﬁ@ﬂb@ﬁntﬁ s, Ar denotes
y

p s unsubstituted or nono-, di- or

t by ssohweiting a base loy aki of the faRBulaN(ms)ane oiots sats.
COOR5, CON(R5)2, NR5COA, NR5S02A, COR5, S02N(R5)2 or
S(O"A, 30 Het denotes a nono- or bicyclic saturated,

v fiao R BRkEor (14 POVS! imphaVed Brdeessed 1dh nd

do'atléﬁ’éﬁatibﬁfo? rddUrkrs ofAactoRXa iNGBRbAs. NO2, CN,  COORS,
('R5)2, NRS5COA, NR5S02A, COR5, S02N(R5)2, S(O) nA 35

aibroparedriitn khowr pgecesses fromthelprior ad, tiemraseseacerding

branched al.kyl. having 1-6 C : WO 20051016899
P@ﬁ@ﬁ@ﬁ'ﬁ'@%?@%‘)@e%ﬁ‘q @qggg‘”{%_ 30 -2 A denotes

unbranched, branched or cylic al kyl having 1-12 C

atons, in which one or two CH2 groups may be repl aced
by f2te X Sirdtilviters candieempioyeGHeCebmbpabng andmieeenting
addition 1-7 H atons may be replaced by F, Hal denotes
F thrambagmbeliq diseasefe soch asghromeesis, mOcRIH d¥faetion, arte-

2 icsclirods, MRGniRtch, WpSpRYY;: afdRbFtSls FstoRobildtter
angioplasty and claudicatio intermittens.
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
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
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-
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
T. Hara et al. in Thromb. Haemostas. 1994, 71, 314-319.




a) a conpound of the formula Il X-NH2 Il in which X has
t he nmeani ng indi cated above, is reacted with

Wy 2ok/Ple8e92, 3- di hydro-1, 4-dioxin to give a comuaErdsafon7Is
the formula I'Il x H NI1Il in which X has the neaning
i ndi cat ed above, 35 b) then~a conmpound of the fornula
Il is cyclised to give a conpound of the fornula I,
and WO 20051016899 PCTI EP2004/ 007938 -3 5 10 c) the

S r‘mj\—/agrh étﬁ)nof@fzt)d?rimd MhitfREY Hd Sﬂﬂhgkcbérf &f the! dodd¥lation cas-

|ng a base or acid of formula | into one of
| icade alffes biriding ttyaswsueafactm'chrtdweommetas tofthé iantivatpmoffarc-

i mproved processes for the reparation of .
ﬁorf>é<§¢ grveXaCtQﬁmaaulwabgion@frfgﬁtpga’ I\ this P(ﬁ)% rteffg?rc%gé%é'on

I e L
vt e oot g
t mntitiromioticiactidity eas de determlned byrgéanyentienaliig-vitro or in-
Iam\{@? mé?ﬁc;d%nA a?no ln%%al me odafoP Cet r%rélagurerrr?esr%t or%(fl?ie inhibition
of factor Vlla is described, for example, by H. F. Ronning et al. in Throm-
10 bosis Research 1996, 84, 73-81.
Coagulation factor 1Xa is generated in the intrinsic coagulation cascade
and is likewise involved in the activation of factor X to give factor Xa. Inhi-
15 bition of factor I1Xa can therefore prevent the formation of factor Xa in a
different way.
The inhibition of factor IXa and the measurement of the anticoagulant and
antithrombotic activity can be determined by conventional in-vitro or in-
20 vivo methods. A suitable method is described, for example, by J. Chang et

al. in Journal of Biological Chemistry 1998, 273, 12083-12094.

A correlation between tissue factor TF / factor Vila 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 al. 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.

WO 02/057236 describes other processes and morpholinone precursors.
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angi opl asty and claudicatio intermttens. 15 Factor Xa
is one of the proteases involved in the conpl ex process
waj 20060899 coagul ation. Factor Xa catal yses t IRCT/EP2004/007938
conversion of prothronbin into throm bin. Thronbin
cl eaves fibrinogen into fibrih nonomers, which, after
cross- |inking, nmake an elenentary contribution to
t hronbus formation. Activation 20 of thronbin may
result in the occurrence of thronboenbolic diseases.
However, inhibition of thrombin may inhibit the fibrin
f Athesfollowirigmethaets fonthe prepasatiorf of 2-42-ichirorodtnoxy)acet-
i nhibition of thronbin can be nmeasured, for exanple by
t [Enifes r6R kaewn s the literatoiisins et al. in Gircul ation
1996, 94, 1705-1712. 30 Inhibition of factor Xa can
thus prevent the formation of thronbin. The inhibition
of factor Xa and the neasurenent of the amticoagul ant
and Rantithronbotic activity can be deterrbn' ned by cl
convént i onalClik- wiN 1 .o~y _IH- _vivo get hggs ~jStig-abhe”
mggh i sFdescr bed‘? for exanple, by J. Haluptmann et
al. in Thrombosys and Haenostasis 1990, 63,0220-223.
The inhibition of factor Xa can be nmeasured, for
exanple by the nmethod of 35 T. Hara et al. in Thronb.
Hae® iedlod 198dscribkd, frdex@btple Vi) (28 G001 689 BE 776767
PCT/ EP2004/ 007938 -4 5 10 Coagul ation factor Vila
i rAnd QEcP2A28d3ext rinsic part of the coagul ation cas-
cade after binding to tissue factor and contributes to
the activation of fac- tor X to give factor Xa.
I nhi bi tRon of factor Vila thus prevents fthe formation
of fact (3[3' Xa, an@i~{_h rbsequent t hr onbjN._f tion.
The ighl'Bi tibn oﬁrﬁ?g Vi Fa—amd™t he '?rea?'ﬁ:%t of
the anticoagul ant @and antithronbotic actigity can be
determ ned by conventional in-vitro or in- vivo
met hods. A conventional nethod for the neasurenent of
the inhibition of factor Vila is described, for
ex8@aple, by H F. Ronning et al. in Throm bosis
Research 6, 8&K' 73-81l. Coagulation factomriXa is
gen€rated in theglj ntrinsic co?%rl aspenm, cascdde and is
t act

i kewi se i nyol ge ﬁmf\r@/\mfv i en—ei—f-aﬁtfé‘{'ﬁt/heome/m
factor Xa. Inhi 151bition of factor | Xa can therefore

prevent the formati®n of factor Xa in a diffé& ent way.

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

1. CICOOE/NE,

R
HO NG 3 R/,{, PN
T )l

0 2. RR'NH

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

However, these methods have disadvantages. Thus, many reaction

steps are necessary or the starting materials are expensive.
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The inhibition of factor |Xa and the neasurenent of the
anti coagul ant and antithronbotic activity can be

woebensswed by conventional in-vitro or in 20PCTER2004/007938

met hods. A suitable nmethod ig described, for exanple,
by J. Chang et al. in Journal of Biological Chemstry
1998, 273, 12089-12094. 25 30 A correlation between
tissue factor TF / factor Vila and the devel opnent of
various types of cancer has been indicated by

T. Tani guchi and N. R Lenoine in Bionmed. Health Res.

( RDQOAstIE ). (VoWVethd, dr Orgt Gbgem 6 432@(1%1’)6113(2105@ the
Cancer), 57-59. The publications |isted bel ow descri be
afollowing rearigPal action of TF-VI1 and factor Xa

i nhi bitors for b’;\rl 0 § types of tunour: 1041 1047, KM

Don Iy et aI rorrb Haenost . 1998 E. Cl
FirsT er £| din—Tnvesr. 1R Oﬁ\/

1213- 1221(199 M Meller et al. inJadin.

I nvest. 101: 1392 1378 199% ME. Bronmberg et al, in
Thronb. Haenobst. 1999; BRENY! 35 WO 02/ 057236
descri bes ot her processes and norphol i none precursors.
WD 2005/ 016899 PCT/ EP2004/ 007938 -5 5 10 The fol | owi ng
met hods for the preparation of 2-(2-chloroethoxy)acet-

awg ﬁ%v%rfgqfﬁf' ‘@{‘f?n%ﬂi ngll}etﬂd éaﬁzlrglfr@"i% ol?n% )?glég ﬁalﬁre] 2
3 pRZéf 33, thBfR of &guar B dalbl ré 8@ 261B2-dRlorBdioxee tdlgiveNH

2—(2-chloroethoxy)acetamldes
0O : :
NH, [ ]/ A Y\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 95
Ammonia 9.24
8-Aminoquinocline 0.7 (NH2 group) and 4.0 (quinoline nitrogen). The

basic guinoline nitrogen prevents the reaction.

4-Methoxyaniline 5.4
4-Nitroaniline 10
4-Cyanoaniline 1.7
3-Nitroaniline 2.5
2-Methyl-4-nitroaniline 1.04




15 1f, ' Ir Cd ----f R R Na 20 25 30 OOH SCCI |

0,,-,,,,0HZ RAN, This nethod is described, for
woXasEahigsywi n G May, D. Peteri, Arzneim - For 8CI/EPEIDAEY7938

Res.) 23, 718 (1973). ~/Cl 1, CICOCEt/NEt3R HO~I O~

--~ | ~R0O p2. RR NHO This rretﬁod I's described, for

exanpl e, in DE 2150075. 35 However, these nethods have

di sadvant ages. Thus, many reaction steps are necessary

0 S ri are expensive. W 20051016899
faehi Sadfidospzosiesr o1.8 Kyl . phonyl 10 -6 M 1.
AstArminobenzopivinidre  J.2.2rg. Chem 26, 4325 (1961)

di scl ose the followng reaction. ROH + O'",-"Cl W
h&NitregoWiae sur pri si ngi¥:23 hat aryl anines, so long as

they have a pKa of less than or equal to 3, also react
5 with 2- chl orodi oxene to give 2

- (rPtHe YeRER6h NP1 aderddeduite® add an acid, for example a Bron-
sted acid, such as hydrochloric acid, or a Lewis acid, or alternatively to
add 2,2-dichlorodioxene, a compound which, as is known from the
literature (R. K. Summerbeli, 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.

O o._ ¢ oo o .Cl o CIC!
[]+2eq.SOZCIZ—>[I __.—-[]/.;. [T
o) o <l 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 chioride 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-chiorodioxene

35 from 2,3-dichlorodioxane using sodium hydroxide.
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01A'" No---~C 5 A N-12 + TIC, 20 49 25 30 35 0
In viewof M J. Astle, J. DO Wlks, J. Og. Chem 26

wé3RBNGde61), this is unexpected since am neBCTEBAN4/A9IS

anmoni a, benzyl ami ne, 8-am ng- quinoline or

4- met hoxyani line, do not react or react very poorly.
Conpari son of pla values: Benzylamne 9.5 Ammonia 9.24
8- Ami noqui noline 0.7 (NH2 group) and 4.0 (quinoline
nltrq)genb The asi c noI me nitrogen prevents the

xyanl | 4-Nitroanilinel.0
4 Cyan an|I|'nE1—7"3 Nltroa |I|ne2 5

j nitroanilin 4 WD 2005/ 016899

PCTI P206;/007938 75 10 0 15 20 a 25 30 Met hyl

4- am nobenzoatel. 5 4- Am nobenzophenone2. 2
2-Nitroaniline-0.23 In the reaction, it is advantageous

t phadgchdatini ¢f. cl'ﬂ@rbemtﬁ@éb@tamlﬁes)m gmedo@modnom hass
hydroChl oric acid, or Lewis acid, or alternatively to

atlithert@ odlydbeen dd$<§)t‘@ﬁ’eln twocabisaiensuin &iF 932613 af@ﬂovvn
TRt ali et al. Pharmazie 30, 78 (1975).

Both cases involve trilodobenzoic acid and triiodophenylalkanoic acid

derivatives.

H (\0
_N Cl KOH/M,0
R Y\O/\/ 2 - R’N
O

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

carboxyl 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 denotes alkyl, is unbranched (linear) or branched,
andhas 1.2, 3, 4,5,6, 7,8, 9o0r 10 C atoms. A preferably denotes methyl,
furthermore ethy!, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl,
furthermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethyl-
propyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-,1,3-,
2 2-, 2,3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl,
1-ethyl-2-methy!propyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore pref-

erably, for example, trifluoromethyl.
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literature (R K. Summerbell, H E. Lunk, J. Am Chem
Soc. 79, p. 4802, 1957), readily dissociates into
waymosgeseochl ori de and 2-chl orodi oxene. The PEAFEP2EN/007938
can be carried out in many sgvents, for exanple

tol uene, acetonitrile, dioxane, but also in nmass, i.e.

W t hout solvent. Typical reaction tenperatures are O

to 150C, generally around 80C, for exanple between 70

amdvé?nganT&lﬂaﬁwP?abaélﬂy gbnblaisalRyIORRER || 23,14 Stdres C
ready accessibility of” 2-chl orodi oxene or

2 afords cimeterablyowatity], ethyl, prppys0sopropyl bxihd, isobutyb seedyuty!,
0OC C + Cold 40 0 Thﬁ&grrgﬁ)%gtion of

2 tert-pubh) RRBYL BRXHOTETIHUORSIBEd, for exanple, in M
lyoda et al, Heterocycles, 54, p. 833, 2001. The

thermal elimnation of hydrogen chloride is described

i By WPefRratip deABtesTalkyl Heiryd, 2i 304 5 @610 atoots, prefeeably
whi ch is contam nated with a certain proportion of 2, 2-
dineethyl, ethybxeneey| isasirepyll buty! isoBdyh sexbutyl, terizbidtys pentyl,
. 1. Kr agavtsev Fov. Prog. Chem (Engl. Transl.) 44,

p hexyl ortgEHOrQRRtYi he net hods for the preparation of
2-chl or odi oxene 35 from 2, 3-di chl or odi oxane usi ng

sodi um hydr oxi de. WD 2005/ 016899 PCT/ EP2004/ 007938 8 5
1TyEIdAKkANas03-Z5C 2ords add@refdaably denbteOcyitiopropyl, cyclo-

butyl, cyclopentyl or cylohexyi.
Hal preferably denotes F, Cl or Br, but also |.

R' preferably denotes NO,, CN, COOH, COOR® COR’ or CI.
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,
o0-, m- or p-propylphenyl, o-, m- or p-isopropyiphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxypheny!, 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-dimethylaminocarbonyl)-
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, o-, 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-




The cyclisation of ch |oroethoxyacetamides to give
nor phol i nones has hitherto only been described in two
wbUBbdnaddbons, in DE 922613 and L. Fumagal | i @CTEP2004/007938
Pharmazie 30, 78 (1975). BotJhcases involve
triiodobenzoic acid and trllodophenylalkan0|c acid
derivatives. H However, this process is only suitable
for substrates which are water- soluble, as in the
fgﬁ}HBﬁ' 4 -
car boxy gro pisa nitﬂbﬁg‘\?ﬂgﬁ}gmgh%gfanﬂﬁm@bﬁlﬁr@ Gramino-3
cbhier®e Phamiynacdichitrde 2- anmqaﬁm‘rWrabbﬂkﬁnmjbe%Cblmoph@yl

ghﬁ%ﬁﬂi'@ﬁéﬁf’ﬁ%ﬁf’s{%%ﬁﬁ?@trerf&o@e@, SeliaRingsRery. 2%

(0)

. aCERREhERE 2 A, 2 SR 23R 2 M E SR Richioropnenyl, 2.46-
Uﬂhﬁéﬂ%hyﬁhérhyl%zhrcﬁdy $>5aﬂcﬂﬂe¢bphemu mmjoﬂ)hényBB B4di-5,

6, 7, 8,79 or atons. A referabl denot es net hyl
f ehiohedramaasthienl|, 4pﬂt¢qrpl-3 -ch uem*‘ hfgﬁ’é’ﬁh?mf'

sec-butyl or tert

22 5 it AryOBRRENYY 3rbroi gn% rgprgé@ﬁn@%ﬁwm—ﬂnem-
gg%ﬁl\er?y]r t%h’l*bﬂf %@é(t%mi@%nyl 13—ﬂuor%~4 n?eth@kyéphenyl 3-

3a&nﬁb@ﬁ1@l‘l’h3}1’pﬁeﬁyl 3«chmrr021r~ad:étghmim;henyl or 2thglimathyl-4-
-nmet hyl propyl, 1-ethyl-2-methyl propyl, 1,1,2- or
. 1 chlorophemydt hyI propyl, furthernore pref- erably, for
exanpl e, trifluoronet hyI . WO 2005/ 016899
PCTI EP24041007938 -9 |* 5 10 15 A very particularly
pﬁﬁﬁf@é@bﬁlﬁﬁiﬂt% faf lﬁfémbI@zV Eﬁ@nﬂl wifich & uﬁsut&tmnteﬁ oL

ato preferably nethyl

15 propyl |sgprcpﬁ/
bugrio-, dscu:mungwbstmaedmmal Amn&swy COQRAOYICN hexy!
g oS, P bl P <l

prt@@%bu tH}r/‘ﬁRBfBP |EPbQHE¥Qd tluy Fu%Pl#; IX?A §©9AbSb¥NH2, COOR® or

pen or 'tritluoronethy
CN, such as, for example, phenyl 2- methylsulfonylphenyl

10

20 2-aminosulfonylpheny!, 2-, 3- or 4chlorophenyl, 4-methylphenyl,
4-bromopheny!, 3-fluoro-4-methoxypheny!, 4-triflucromethoxyphenyl,
4-ethoxyphenyl, 2-methoxyphenyl, 3-cyanophenyl or 4-ethoxycarbonyl-
phenyl.

. 25 Ar very particularly preferably denotes unsubstituted phenyt.

Het is unsubstituted or mono- or disubstituted by Hal, A, OR®, N(R®);, NO,
CN. COOR®, CON(R®),, NR°’COA, NR®SO,A, COR®, SON(R®);, S(0)nA
and/or carbonyl oxygen (=0) and denotes, for example, 2- or 3-furyl, 2- or

30 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




Cycl oal kyl has 3-7 C atons and preferably denotes
cycl opropyl, cyclo- butyl, cyclopentyl or cyl ohexyl.
woRbosnigloeer abl y denotes F, O or Br, but al soPCT/ERI004/007938
preferably denotes NO2, CN, COOR3, COR3 or d. R2
preferably denotes H, Hal or A R3 preferably denotes
H A or -[C(R5)2],-Ar. 20 R4 preferably denotes A
025 I30I 35 Ar denotes, for exanple, phenyl, o-, m or
| 8L or B=pyridazMyl RoyRaaniPhe ! 3- 4- 5- B 0p17-indolyl, 4- or
?bpyP ePrY{ara Y. &m? oryp i'sopr opyl phenyl , o-, ym or
|05I|§fﬂhddslyt [ 2-phlen:yl5 bmzlmMamiyl,p1hg3dr43x§pr$erw|7 -benzopyra-
-nltroghen yl,_ o-

pZQM Ret4ry Parft- @)Tppgh;q:xazg[yl :}ﬁ ggnrglog henﬁelp%nyqlsOxazo?yl 2-,

- ag s %ﬁ@%gb@gﬁﬁﬂe%%- 4T 505 8 TP oxyp Sﬁm g: 6-

Mbr PIbdiized h%ﬁﬁ@dlb@@?l r:zhemmyur 51-6 m-aurs quinolyi, 1 3,45
p- (N, N-di met hyl am no) phenyl , m

pB(N - @-isegliiodyti Bﬁéa,r%oﬁw'/)-oqﬂ@wphn)d 2-, -, By 6-, 7-or

Bﬁ(é]l\ﬁ.li}ﬁé; ﬁw?/m%] %%h‘ﬂ“‘%%%'frafﬂrﬁgr p6( % '&r? S41bdrRaL1g) -
Po ?{aﬁﬁﬁlppgﬂ'relfrmo‘?e P p%cé %ﬁ S-BBH%&BR&UH-M 104-beﬁ}zo@|bxan-6-

onam d 0-, m or p-(meth
syl fzomLBenﬁ@Wbdla&ur-nher rﬁayleorrﬂ éf&ebalbigxamﬂol 52y|4-
5-, 2,6-, 3,4- or 3,5-di- fluoro heny
® szae hetemcyclic vadigals 2ay. alﬁemed?%ﬁ@wr ully fydm@efl?ted

2 s iy s o RS 3 Sy

POTA | EW 20073938 or Byl Lidtiahydiaret boxaHureginy|3- dloxolan-4-

3-hi tro- 4-chl orophenyl , 3- ami no- 4-chl oro-, ~ 2- ami no- 3-
15 ¢, detnahycﬁoai?noro34thteﬂyhr233—dlmlchmho—25r chl d-&r 6rpyrrolyl 2,5-

DT 2. TN BRI -Vt iy Bl -
o 2 o, 2 St v
2-hy 8- @KM%y%zblﬂhhoﬂf-dwiydrtyh- p- |-6dophtbpymdyls1 - 3i-tetra-

chi or o- 4- am nophenyl , quoroschIoro
20 %-I'Md[@'ﬂo, 2- ,bISErrdp,hénpr-S pxrlgylldﬂfl%o?’bom B%Fiﬁ!iﬂﬂn?r’ 3-or
S ATRGRE BPRSE e 30 R, T-diokgtyy  hdloan-2-

3-4-or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-

10

pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5-,
. 25 6-, -7- or -8-quinolyl, 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 ,A-oxazinyl, fur-
thermore preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl,
2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(diflucromethylene-
dioxy)phenyl, 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 preferably 2,3-dihydrobenzofurany! 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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am no- 6- net hyl phenyl , 3-chl oro-4-acet am dophenyl or
2,5-dimethyl -4- chl orophenyl. Ar preferably denotes,

whassax@owl e, phenyl which is unsubstituted oFCT/EB2N4/007938

mono-, di- or trisubstituteqoby Hal, A OR5, S02A, COOR
5 or ON. Ar particularly pre? erably denotes, for
exanpl e, phenyl which is unsubsti- tuted or nono- or

di substituted by Hal, A OA S02A, S2NH2, COOR 5 or

CN, such as, for exanple, phenyl,

2- met hyl sul f onyl phenyl, 20 2- an1nosu|fony

STheinvéntibh preienably Irelatesrist & progassaccordiog ' ﬁé%ﬂbhy‘?" the

ipnf@'ssﬁ?af@fmﬁ JGamoad r?%?&gth%ﬁ%ﬁ%f" S8 ophenyl o
Ret e?é%q}iéé*ﬂﬂ%'('m RPEBR Bt very particularly

tes unsubétltuted phenyl. 30 35 Het is

uRéubQémdtggw Hdl orgo- or disubstituted by Hal, A OR5,
N(R5) 2, NO2, CN, COOR5, CON(R5)2, NR5COQA, NRSSOZA
COR5, SO02N(R5)2, S(O"A and/or carbonyl oxygen (=0)

d denotes, for exa

Bf@fﬁ@ﬂﬂe is {urthgmq;p@\ll%}}cf% lp%cé)ﬁ'ffé{fcydizﬁ 10 @laim 1 or 2 for
5fH v%???%%n of%‘omﬁouncfs ofotheffof?brulé I nZ Wmth 2- 4- or

or 5- |soxazoly
SREM azaerm,esmoz,m CEOORS GONEE M, OR3-S0, SON(
4pyr|dé -, 5- or 6-pyrimdinyl, furtherm)re
prefera IF'@EPE, ~triazol-1-, -4- or -5-y|,

1.2, 4-tri | -]- or 5- yI 1- or 5- tetrazolyl,
1,'%, 3- 93@%%%_} Ijal c;‘io'r‘ﬁ"-S yl, 1 2, 4- oxadi azol - 3- or
yl . HeRotks HhA in-Aroﬁt C{E l‘é]n,Het
1% 4- th?a%ll azol - ax_[i(r;g;rrfq_] 5-yl [ 3-t hi adi azol - or WO

20051016899 PCT/ EP20041007938 -11 -5-yl, 3- or

4J=JO %{@6196% {Jsﬁfjurtggyr%rzq é]%pm%raﬁr%cﬁ-ss a%co‘}drj}g% :C18im 9'for the
&*P@;Féiagbﬂ%j%b@ouﬁgs ofthe, formufa | ifBwhieh p?rdam@whanyl

benzoxazol yl, 3-, 6-
or 7- ben2|soxazolyl 2- 5 4-, 5-, 6- or

7-benzot hi azol

7-benzi sotp ? }n
4 Preferenee rihetoas o QW@néo @M&ps%fcy |the Efepag ation o Cé
6-, 7- 8- -
SH%Saﬁ%%ém?/F&"E‘%Yk‘w“?hﬁ%der%}esoir 8- CI nnoI | g;l 2-,
4- .

5-, 6-, 7- or 8-quinazoli nyI 5- or
6- qui noxal inyl, 2-, 3-, 5-, 6-, 7- or 8-2H benzo-
oxreferghce ﬁmﬁnﬂr@rmr@gwﬁeﬂe raamogaeis forden psepaRyPn 53f &Pm'

1, 4- benzodj o ?fbg ﬁ'g' - benzot hi adi azol - 4- or
%H”dér‘)féhﬁ YIHER ] HX fCQZ 5 yI The heterocyclic

r "ﬁ‘ cal s '@h&ééﬂ@?c&ﬁfdoewyc%m@jzl & ORPd OFg e @ €31,
R? denotes H, Hal or A',

R® 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.




Het can thus al so denote, for exanple, 2,3-dihydro-2-,
-3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or

wO2hosiMbsoot et rahydro-2- or -3-furyl, 1, 3-di oxBCHEPANIBOT7IIE
yl, tetrahydro-2- or -3-thi I, 2,3-di hydro-1-, -2-,
-3-, -4- or -5-pyrrolyl, 2,5- dlhydro 1-, -2-, -3-, -4-
or -5-pyrrolyl, 1-, 2- or 3 pyrrolidinyl,

tetrah;?/’:ro 1-, -2- or -4irridazo|y| 23dihydro 1-,
“Yary particyr: ré’fbrerﬁ:e% tda sidsehatdording to Gigim orfor
ggyeazov#p 1, 4-di hy pTr -3- or % pyridyl,
1the, ﬁeﬁat&ttdraoﬂfbmmumislseleeted froraihe gmup -5- or
-6-pyridyl, 1- - or 4-piperidinyl, 2-, 3- or
441fﬁrrbﬁﬁ@Ph$ﬂM‘l 3‘(%‘9%96?' -, -3- or -4-pyranyl,

di.0x - or -5-yl, hexahydro-1
4%33‘““8&&/@‘%%8%(8%*299?% r?enexahydro 1 -,y-2-, -4-yor
-3 éZWfrb?h %—B*oxbmoréhomﬁe 3- pi per azi nyl ,
et rahydro-1-, - -3-, -4- -5- a 25 -6-,
-2menhyl-a (lettopiyenyl)]_-?:’zm@ﬂmrpb@k%ydro 1-.-2-,-3-, ‘4-,
ui no 5-, 6-, 7- or

-5- -6-. i}
g4-(4; ’Eem%yﬁﬁ’@oﬂmﬂfg%?oﬁm&?@%w fur- thernore

f
L P,

3, 4- ethylened|oxyphenyl 3, 4-(difluoronet hyl ene 30
di oxy) phenyl, 2, 3- dlhydrobenzofuran 5- 6-yl, 2
3P¢ emlsﬁyﬂbﬂ’émf@i @XSN HMARFPCERS %‘F‘i%aw&tpmey“ more of

¢ e o B Bl prapaRB SCLE RO G5 ofth Grti g which the
ora%lﬂé%m@fo%nﬁa@n I’fééfélFKL val® a3preferably denot es 0

m pr ef erably deno 0, 1 or 2. WD 2005/016899
PCTI EP2004/ 007938 -12 5 10 15 The |nvent| on

f E;%fefééﬁééar&%éﬁ?ahﬁe@aﬂ&%‘é&ﬁa%ﬁ@r 4 BBl feebE i

den af ﬁg@tﬂg@ B% %% erenceul S fuPFSh_gﬂ%? g%ld\l/hgr?r?_o

a 14-k®an tegiveral wmpbonﬁilcﬁltme foromul2lif.or the
preparati on of conpounds of the fornul

ddhet reachion is generatiprarmiesbrirRe)3n INeareP aivgygﬁut can also be
adrbieL ot wiodk sl mags o T o Re) 2 m et
It is advantageous to add an acid, for example a Brénsted acid, such as
hydrochloric acid, or a Lewis acid, or alternatively to add 2,2-dichioro-
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; chlorinated hydro-
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Preference is furthernore given to a process accordi ng
to Cdaiml for the preparation of conmpounds of the
wioos0zié@ggh i n whi ch Ar denotes phenyl. 20 PrefPETEPe@4/087938
furthernore given to a proc_eﬁ_for the preparation of
com pounds of the formula | 'In which R4 denotes A i

25 30 Preference is furthernore given to a process for
the preparation of com pounds of the fornula | in

g’g@@bn%' e gk ticibRoetiflene R RCuictiohdiRade. PN (&HEhIE:

denotes H, [ A, R3 denotes H A or
- FigeRenIBtSfoAn or dichlcremudtbanghaogihols Ructeas meshanaly etanol,

A denotes unbranched or branched al kyl having 1-6
iSSIPEOPaEl NSRRI, Fbukanol g (8i-ouiangl RBLS SU6T 4B ety

2. .35 WD 200510 / / o 5
2 0 SR AISEIOREe S TRRPA DBET 3 pdteSpiinf e
PRER &% ARGIBHEIGNLAI Pdromdthil drahonbétely Petbea(methynglyol or
conpounds Sel ected fromthe grou
4 ety gilyaodp leémyene glyorbdiorgshyl ather (diglyme); ketones, such as
4- (3-ni trophenyl ) - 3- oxonor phol i ne, . . .
4-8c8tang q;rotsﬁ@ﬂépé;_qm nSucihas acgiamide, dimethylacetamide or
RS [ORFSTakes SYenamARhphing, sufosdes, suc
4-dsdifrmE suibriag! (DVES Oy ameber disuifde; Raedamytio aeidss such as
furthernore given to a process according to one or nore
offormic acid or acetic acid; nitro compounds, such as nitromethane or nitro-
benzene: esters, such as ethyl acetate, or mixtures of the said solvents.

Particular preference is given to acetonitrile.

In a second step b), compounds of the formula Il are cyclised to give the
compounds of the formula |.

The reaction is generally carried out in an inert solvent, preferably in the
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 xytene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride,
chioroform or dichloromethane; alcohols, such as methanol, ethanol, iso-

propanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl




Clainms 1-6 for the preparation of conpounds of the

formula | in which the amne of the fornmula Il has a
wiblBod/@kss®s 3. The conpounds of the formul a | PEBMP2004/007938

preferably be obtained by, iyxa first step a),

reacting conpounds of the fornula Il with

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

the formul a II|I The reaction is generally carried out

' S{REY tetPafl o‘F@ﬂmréH\ Byor giexkahedglpcsl ethers,

E%ﬁuetﬂg? (\)/;zgﬁt i n mass. Y IS gglj/a)re]t ageous fbovadd an

aguch aé@thydaaagl;e:ohn&mmﬂtbwl m'anmoeimtlrﬁtaer (methyl glycol or

Eeﬂwryi%g}c@béét@féﬁje abaGHmety| ST Al RO, KEeH o
L%ﬁﬁ ong &Mtgr&ﬁét %Qr%&ﬁas %%@W%B@@@*‘%%ﬂﬁ”@e or

d'dﬁﬁ?mlyﬁbﬁhéﬁlden((m\nh)’dﬁ@m wbh@slabet@mtille sulfoxides, such
odi oxene. Depending on the conditions used,

r esatimethyll ispHoxide IBMER) carpawdisyifiog ggrwdllqgcggygtgc as

P 130 DEL e 0 A0 0, MRUCS LU0 or -
b%te\AEEHe ZQst@fsg rs;.:é:ﬁ%’s dih@fRietdie Kopﬁﬁﬁt@%@ &Qhé%d|dlé<§lvents

Very particu preferably etween 70 and 90C.

Sl!iafrmilér pnweﬂensehygm taraeetdrotrilexanpl e, wat er;
hydrocarbons, such as hexane, petrol eum ether,
benzene, toluene or xylene; chlorinated hydro VO

P03 A0 A A bt gt

t aphakhe aniihé @ndchteiopddibRerey have réantenireomptmely, the tem-
al cohol's, such as nethanol, ethanol, isopraopanol

15 n-gerepaeof thesolutiands losvered andmn axeass daialismetal carbanate

?*%?@W hgﬁagﬁ%ﬂiﬁ%@%{)°€¥ﬂg?é2%§n% SRR strves
Et'%yﬁ) yco |Eydohn3:f lef@noet hyl ether (nethyl glycol or

_ ene glycol dinethyl ether
(diglyne); ketones such as acetone or butanone;
am des, such as acetan1de di met hyi acet am

20  diAvbergiof Sherfarmuda | earpe Gonverteddntodpe ﬁsaec'ateJ acid-addition

acetonltrlle

(OnG riasiSdot BpEl bE KRbOH AR LA e
f b AdeCai@ titb AEidaR &in ibeAGofient $uch ammhenot;lmllcsmeﬂwbaevapo-
ni tronmnet hane or nitro- benzene esters, such as eth

acreiftlaneSumabimacudﬁa this reactiornare, $oPaeisUET, trmew*aa%@.'ve

pref erence |

25 orEpaSIooal stresople B nBlk if Possitledd freliiGRHc, acics.
91 47 ekBfmpl€ QTN IS dOhitdid SciiOhdioRalic acids, such as hydrochloric

acid or hydrobromic acid, phosphoric acids, such as orthophosphoric acid,

10

sulfamic acid, furthermore organic acids, in particular aliphatic, alicyclic,

araliphatic, aromatic or heterocyclic mono- or polybasic carboxylic, sutfo-

%0 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

35

ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,

benzenesulfonic acid, p-toluenesulfonic acid, naphthalenemono- and
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The reaction is generally carried out in an inert
solvent, preferably in the 20 presence of an al kali or

wols@diggoearth metal hydroxi de, carbonate orPCT/EP2004/007938

bi carbonate. Very particul arygpreference is given to
weak bases, such as caesiumcarbonate or potassium
carbonate. 0 25 30 35 Dependi ng on the conditions used,
the reaction tine is between a few mnutes and 14

dfﬁ@ulfo‘?'ﬁ@Eaéitﬁg,blallnh@&N@ﬁPaéIBESQmsthmjﬁy}sidwglcally timaccept-

reac- tion nperature i s between about 0 and 150, ,
nabkBadiyls, fot erample piothteSamn e wsed 0yl the fealakemand/os pyri-
70, particularly preferabl bqt en 20 and 50C

Slicatsan @ftihﬁéiqm%%lr\pérﬂféh%rf%,m%% - exanpl e, hydrocar bons,
such as hexane, petroleum ether, benzene, tol uene or
xyl ene; chlorinated hydrocarbons, such as

t OrfthebtAgE hahE ompbouhdd sfithe formtiuian eander camverted into the
tetrachloride, chloroformor dich|oronethane,;
akoobspandisg ahetaksalts, imparticular il mefa gr aﬁﬁaglﬁsrﬁﬂ“,h metal
n- propanol ,, n-butanol or tert-b X

By 0l B8cEY reane T Eonsih B85 B e Rt e
2Q.4; i | st lcartiariate oy potdssivam
(%ﬂﬁ&“%ﬁp %ﬁ%@fﬁ@%ﬁ%@&%ﬁéﬁs sLl‘Jchcags et hyl gne
glcgesanatenonet hyl or nonoet hyl ether (nmethyl glycol or

et hyl glycol), ethylene glyco] dineth et her

(i Iglmwsﬁéledﬁééﬁe Rhsiolgica é%‘?@a%'!e Fgrdichnses. such
am des, such a 1. de, di nethyl acetam de or
d@ﬁeﬁﬂj?é%ﬂﬁﬁ&ﬁ%&gﬁ§%ﬂﬂbg'nitriles, such as

acetonitrile; sulfoxides, such as dinmethyl sulfoxide
(DMSO); carbon disul fide; carboxylic acids, such ?s

f ohve inveniich atsodelates tathedint tesippnavgs of dos forgula 1l
ni tromet hane or nitro- benzene; esters, such as ethyl

acetate, or mxtures of the said solvents, particular
preference is gyven to acetonitrile.

N Cl 1
o
0

in which
R1

X denotes _Q ,
(R?),,

R denotes NO, or CN,

R? denotes H, Hal, A, OR?, N(R%),, NO,, CN, COOR®, CON(R®),
NR2COA, NR*CON(R?),, NR*COOR?, NR’SO,A, -[C(R*)]-Ar,
JC(R%):]n-Het, [C(R®)]-cycloalkyl, COR®, SO:N(R®), or SO:R",

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

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

R® denotes H or A',
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Process steps a) and b) can also be carried out as a
one-pot reaction. Wen the am ne and 2-chl orodi oxene

whausoiedet ed conpl etely, the tem perature oPCT/EB2004/007938

solution is lowered and an excess of al kali netal
carbonate (typically 1.5 to 4 equivalents) is added
and the reaction mxture is stirred until conversion
is conplete. A base of the forrmula | can be converted

| gpo t h&eﬁ&ég Shahgdwiaiehds argibsthitedssr hons-, 0§ cxrtrisatsdi-
for exanple by reaction of5 equi val ent amgunts of, t he
base anulitédby izl dAj ORINN{RY INQpIGNAEOCRIc & QN(Rdhanol |

ek Weso i SO
Phygp! o 19%@&%%?%8889@@ ﬁi%b@iéééthﬁate hiSsatiraté® oPSESHENE

se ¢ aci or exanple sulfuric acid, .
nitric Refefocytys hatingi 1ttoas N andioh Saatomedwbichlis uinsubsti-

acid or hydrobrom c acid, phosphoric acids. sich as
or t hophtugethor monse iod disubstitided &y 4#aldA, PRt Hééﬂa:}ész, CN,

o 5010, NS N iSRS, 01
pol ybasbpd[b?r&%w @,x%@gﬁ It:EO),nI c or sulfuric acids, for

exanple tormc acid c acid, propionic acid,
piaval i c danbies uhibrahstietet branebed alkyhhaving &6il atoms,
succinic acid, pinelic, acid %J umar,j c

, o = .
adi d, | genptesambianghad, Hragched or cma'?@‘ﬁkavwféaiﬁ??ﬁ:@toms,

aci d, | uconi el ' ' | | i g,
son! coft MGGt firg RER&r0UPs HElbe ReRedbf 026t Gatoms
et hanedigpldrasy CHECH- groupstdrrgein addition fiohHcatamisdnay be
benzenesul foni'c aci d, p-toluenesulfonic acid,

napht halreplaseddy land WO 2005/ 016899 PCTI EP20041 007938
-16 5 10 0 EﬁSﬁ/dGF%f ogi c acids, laurylsulfuric acid.
sdlals wideRos/Ei bl &5i%di 1'y unaccept- able acids, for
exanpl e i fan be used for the isolation and/or
pﬁfi - fid?gtslfégén&; Ot %’e conmpounds of the formula I. On

t he ot heyenbtexl), tan®omds of the formula | can be
converted into the corresponding netal salts, in

pand saltsdhesgdfal i netal or alkaline earth netal salts,
or into the correspondi ng anmoni um sal ts using bases
(for exanple sodium hydroxide, potassium hydroxi de,

S Ot SRTRABR! SorRbolrisPar® iHPoreat tumhé erepdratios ofttspcom-
possi bl e to use physiologically acceptable organic
bagsmsidssafche farsuladr exanpl e, et hanol ani ne.

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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The invention also relates to the internediate

conpounds of the formula Il O~/Cl 1l 20 in which i 25
wi desinke® (R2)m R denotes NO2 or CN, R2 den®@CHFEPR)O4/H7938
Hal , A, OR3, N(R3)2, N2, g COOR3, CON(R3) 2, 30

NR3COA, NR3CON( R3) 2, NR3000R3; NR3S02A, -[C(R5)2]n-Ar,
-[C(R5) 2] n-Het, -[C(R5)21n cycloal kyl, COR3, SO2N(R3) 2
or SO02R4, R3 denotes H, A -[C(R5)2]r,-Ar or

FC<R5) a]fﬁotlé%tNoz BAcggnotes A, -[C(R5)2]n-Ar or
R5) 2] n- Het 35 R5 denotes H or A, WD 20051016899
PR"r‘JEpzaenbmwaaal orlf 5 10 0 15 20 0 25 30 35 Ar

tﬂé’hﬁiaf‘e’gc‘?ﬁ%é{@ﬁﬁ,b@&m PR R g oo, i or
S " AN A AP o "SON(RS) 2 or

enot es a nono- or bicyclic saturated,
unsaturated or aromatic heterocycle having 1 to 4 N, O
and/or S atons which is unsubsti- tuted or nono-
d.&e@emqejtse‘unbyrm@re gixen GREteNNERiRtE CPOURES aC@ﬁéF@ to

([?\)I 59A RES02A, COR5, S02N(R5)2, S(0)"A
a? '8 (=0), A denotes unbranched or

br nche g[@ﬁ jng 1-6 C atons, A denotes

ranche ranc ed or cylic al kyI having 1-12 C
ata@mssaltsltheWUfch one or two CH2 groups may be repl aced
by O or S atons and/or by -CH=CH groups and/or in
addition 1-7 H atons may be replaced by F,

Preference is furthermore given to intermediate compounds according 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%),],-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,




Hal denotes F, C, Br or I, n denotes O, 1 or 2, m
denotes 0, 1, 2, 3 or 4, and salts thereof. The

WoYBERMMAt e compounds are inportant for thePCT/EP2004/007938
preparation of the com poung§ of the formula I. The
preferred meanings of the radrcals correspond to those
as indicated above, unless expressly stated ot herw se.
The invention also relates to the internediate

Kgpgrng%pa%qquggogR Claim1l5 in which R denotes

denot es H, Hal or A, and salts thereof.

Pref er enlefotss H,uA'tdsreJ[mR & ]gAren to internediate
compounds according to Cdaim15 in which WO

2695/ 016899te@Ney2004/ 007938 -18 s 5 10 Rl denotes
N(%( R2|ade otes H, HaI or A, R3 denotes H, A
R5) Hoﬁs 'C(R5) 2], and salts thereof.
Pragf er egﬁe otes uhﬁrbh@ﬁé@b?b%ﬁtﬁ@dta?kylmiaﬁr@w% ettoms,
conmpounds according to Caim15, 16 or 17 in whi ch Ar
dedalt es deneted I, CtarBJtcsdIts thereof. Preference is

furthernore given to i nt er medi at e conpounds accordi ng
tc§1 one 4NOtRS @ bPr &l ai ns 15-18 in which 15 R4 denotes

A, and h f. Particular preference is given
td"i nter é’iéasté ﬁéﬁ%bunds according to one 20 or nore

ofarfd SaltstheRed¥® i n which Rl denotes NO2 or CN, R2
denotes H, Hal or A,
The invention also relates to a process for the preparation of intermediate

compounds of the formula it

N c
N 0 It
0

in which
R1

X denctes @ ,
(R,

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?),, NO2, CN, COOR® CON(R?),
NR’COA, NR*CON(R®),, NR’COOR® NR’SO,A, [C(R®)]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%)z].-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%),, NO2, CN, COOR®, CON(R®);,
NR°COA, NR®*S0OA, COR® SO,N(R®); or S(O)nA,
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R3 denotes H, A or -[C(R5)2]n-Ar, 49 25 Ar denotes
phenyl, R5 denotes Hor A, A denotes unbranched or

wy agghrgesal Kyl having 1-6 C atons, Hal denotrex/ER2063l007938

Br or I, 30 n denotes 0, 1 0oy,2, mdenotes 0, 1 or 2,
and salts thereof. 35 Partibg?ér preference is given to
i ntermedi ate conpounds according to Caim 20 in which
Rl denotes NO2, WD 2 0 0 510 1 6899 PCTI EP20041007938

- 1t 5 1QE|H %é azﬂw%? C?gg@cﬁg sHRPAIRS uhkatiifdteorAromBBe

denot es , Ar denotes phenyl, R5
denot es hltepbcykle havirgehtd 4N L(manalm:rr&dtmns Whmimnlse.umubstl-
al kyl having 1-6 C atons, Hal denot es

n denot &ged or Meyo-or d'WQFéMﬁQQYd"ah%IO& ﬁ(Bn éN
e oo c bR OO R NI e %@%@e 250
for mul a ghlfori darbbha bxdiges e0gs |11

A 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, characterised in that

a) a compound of the formula Il
X-NH: Il
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 111 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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Rl denotes NO2, CN, COOR3, CON(R3)2, COR3, S02R4,
SO02N(R3)2, CF3, F or O, R2 denotes H Hal, A OR3,

wil Je9diesd¥ 2, CN, COOR3, CON( R3) 2, NR3COA, NRETEHWRAJB7Y3I8
NR3000R3, NR3SQ2A, -[C(R5) 2], 21 -[C(R5) 2] r, - Het ,
-[C(R5) 2] r, -cycl oal kyl , SOZN( R3)2 or S02R4, R3
denotes H, A, -[C(R5)2] Ar or -[C(R5)2]r,-Het, R4
denotes A, -[C(R5)2]R Ar or -[C(R5)2]n-Het, R5 denotes

m%_p?émfﬁr_@dolﬁ%?ﬁfr?% diRe Yédlﬁﬁis%rfe%p%ﬂa 48 $tﬁ¢§élé§?1d3()éa2ted

bsti- tuted
NaBovéNin| €65 BpreSsIM(dRaled), othéﬂﬁ@éﬁ NRSSOZA CORS5,
S02N(R5)2 or S(O, A, WD 2005/016899 PCTI EP2004/ 007938
-20 5 10 0 15 Het denotes a nono- or bicyclic

at ed, . uns
1PrefeieRe i H 2R odin koo CJaFR2THC e pigkefton
%}%ﬂel‘?ﬁecﬂ%@&%bé%@ﬁoﬁme%fmu@ MORS, N(R5)2, N2, CN,
5, CON(R5) 2, NR5COA, NRGSORA, COR5, SO02N(R5) 2,
S(whieh and/ or carbonyl oxygen (=0), A denotes
unhranched or brancl&z\? al kyl having 1-6 C atons, A
d&hot es GﬁBteénNQéé’,r sanched or cylic al kyl having 1-12

R o g, L R NI SN, EON

and/or INRmAtNRﬁcwRﬂzaNmem m?'sam aced by F,
Hal denotes _F, I gnote

denot es -I&( sz]nzAr leiR )4] -Hgtd L%Rt)sntqyémﬂiwl CORE: SBNR’

char acterlﬁkk]n that a) a compound of the formula Il
20 X-N ich 11 X has the neani ng indicated

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

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

R denotes Hor 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
and/or carbonyl oxygen {=0),

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
andfor 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.
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0 25 30 35 is reacted wth
5-chl oro-2, 3-di hydro-1, 4-di oxin and the conpound of the

wiidasbisséd | s optionally converted into its malkpodimross
condi tions of the process, g particul ar the preferred
ones, are the sanme as indic ?ed under the process for
the preparation of the conpound of the fornmula |I. WO
21)05/016899 PCTI EP2004/ 007938 -21 5 The preferred

_m;;gg' ?ﬁ%é’ s ﬁ%eﬁﬂ&”&f@vén%@&%@ §¢labor @%lm 23 for the

above SS eX YESS y stated "ot herw se.

Preéparanen dfmtermeauat@campbonesaf trecfordullit o C ai m 22
for the preparation of internediate conpounds of the

fonmiich 111 in which R denotes NO2 or CN, R2 denotes

,1Hal N NO2, CN, COOR3, CON(R)2, 10 NR
Né@é%g@%%mooom NR3SCRA, -[ C(R5) 2] n- Ar,

FQ(RS) ehiotd H. HRPERR) 2] n- cycl oal kyl, COR3, SO2N(R3) 2

or SO2R4, R3 denotes H A -[C(R5)2],-Ar or
[C(R5)2] 15 R4 denotes A, [C(R5)2]n Ar or

C(R5) 2], Het R5 denotes H or A denot es . I
WTETeT bR i b bermO S aNaD t%@fOCG&% acGiroid QG a2 for the

28 ﬁﬁ?%ﬁ%ﬁ@g@%%&éag%&%ﬂ%A CON( R5) 2,

deneiteeénh a nono- or bicyclic saturated, unsaturat ed or
arorratl c heterocycle having 1 to 4 N, 0 and/or S atons
wiR'ch i demetembQ.-0rtGNed or nono- or disubstituted by

Ha%co& q%ﬁ%@h&R%éﬁéA' s’ozcrxl:('\IRS)2 g Cg?é)S t, §ON ng%/z or

cagbonyly %rtgt I hed or branched
aIaFIE(yI havefﬁr%&ei%hcqg(gﬁ)sl" F@zq?uﬂgfanched

branched or cylic alkyl having 1-12 C atons, 30 in
Q?é;%er‘éﬂge ?s[ ft}nmt%r%e?e %{v%l#\ t% a p%locess acgclm%?neéj tob&Ia(gmoﬁa %r the
preparation of intermediate compounds of the formula 1li
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 Iif

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 il

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,
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and/or by -CH=CH groups and/or in addition 1-7 H atons
may be replaced by F, Hal denotes F, C, Br or I, n
wienot/ess®, 1 or 2, 35 mdenotes 0, 1, 2, 3 oPCI/EPMD4/007938
2005/ 016899 PCTI EP20041 0079385 - 22 5 Preference is
furthernore given to a process according to Caim23
for the preparation of internediate conpounds of the
formula Il in which RL denotes NO2 or CN, R2 denotes
Ha' Hal - gendtesRirtranéisibot Branehkt ek havisigves € atems,
process according to Claim?23 for the preparation of

i Mabr mredenotesdorfpoBnas lof the fornmula I11 10 in which
R denotes NO200r %I R2 denotes H, Hal or A R3
dBnot es 9BNOES Q. [1PRE) 21 n-Ar or -[C(R5)2],-Het. 15
Prefere j r rnmore given to a process according
tE)T?CI ai %gggfeéo(éﬂt%rgﬁ preparation of internedi ate
conmpounds of the formula Il in which 20 Ar denotes
phenyl. 40 25 30 35 Preference is also given to a
pAbeweanscheipw: AY temperatuiasarerigdicaled ir &pa- ration of

Ao opr O B Lo ¢ PleclrDB ARt elisaion) BT o ocess
=l _o%Bra? iBhi8abén an+kire  preparation of

i ntermedi ate conpounds’ of the fornula I'll in which Rl
déiAB dasNa@nmbo@lardment) (M+H)

Example 1

4-(4-Nitrophenyl)-3-oxomorpholine

The preparation is carried out analogously to the following scheme:

H
NH ] Cl N cl
2 \n/\ O/\/
s [T — )
ON O 02N

1.1 without solvent:

1.53 g of a mixture of 2-chlorodioxene and 2,2-dichlorodioxane (moiar
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




R2 denotes H, Hal

-[C(R5) 2], - Ar,
WD 000053016899 PCTI EP2004/ 007938

or A, R3 denot

30 35 A" denotes unbranched -9y br
1-6 C atons, Hal denotes F, é:l
1 or 2,

terrperatures are indicated in C

( MPlvatéd g( @

(electro i onfsation

Ar denotes phenyl,

thEP df@D(QCémbﬂﬁlgDﬁ&w

es H A or

R5 denotes H or A,

23 5 10 PFCT/R2004/(03938
anched al kyl havi ng

Br or n denotes O,

m denotes 0, 1 or 2 Above and bel ow, all

Mass spectronetry

)W£4Mltrcﬁ>$lenyl )acetamide
at om

qun @wemwsmmtafsganp a01-102°¢- NH{NMRHGRDMSO

- 3- hol
it SELI AHth & B (5 AW 10l oo e M BETIE, Ui B2
1.53 g of a mxture of

221‘1?%@2‘3‘. @XZE‘@V:% 2, 2-di chl orodi oxane (nolar ratio

1:1) are added to 1.00 g (7.24 nmol) of 4-nitroaniline,
and the mixture is heated to 80C with stirring. A
sdl?dubaoatmmtales forms within one hour and becones

notkho T pdie G aRrodiseng hd e HRQuerSHiRHh e mald

rta{?o 00 AreUbddd B0 SbIREER SR 276 ThETR 0B MBH B 4-nitrédnitine
10 in 2 ml of acetonitrile, and the solution is heated at 80°C with stirring for

18 hours. The reaction mixture is evaporated, and the residue is recrys-

tallised from ethanolfwater: 360 mg of "A1" as yellowish crystals.

15 1.3

ture, 835 g of potassium carbonate are added, and the mixture is stirred at

1 kg of "A1" is dissolved in 5 litres of acetonitrile at room tempera-

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

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

25
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 ml of THF, and the mixture is heated to the boil. The

30 solvent is distilled off, and the residue, a brown viscous liquid, is heated
at 80°C for 18 hours. After cooling, the residue is recrystallised from
tolueneftert-butyl methyl ether: 1.50 g of 2-(2-chloroethoxy)-N-(2-
methyl-4-nitrophenyl)acetamide as yeliowish crystals, m.p. 113-114°C.
'H-NMR (d°®-DMSO): 8 = 2.35 (s; 3H), 3.82 (m; 4H), 4.23 (s; 2H), 8.05
(d, J=8Hz, 1 H)809(dd, J=9Hz, J=1Hz 1H),8.16 (d, J =1 Hz,
1H), 9.33 (s, 1H).

35
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of water, giving 1.80 g of

2-(2-chl or oet hoxy) - N- (4-ni trophenyl )acet amde ("A")
wooyebilew sh crystals, mp. 101-102C ' H NVRPCHEPDNBO)7938

b:3.82(m4H),423(s ., 7.91 (d, J =9 Hz, 2H),

8.23 (d, J =9 Hz, 2H), 10.32 (s, 1 H. 1.2 in

acetonitrile: 310 ng of a m xture of 2-chiorodi oxene

and 2, 2-di chl orodi oxane (nolar ratio 1:1) are added to

a solution of 276 ng (2.00 nmol) of 4-nitroaniline 10

in 2 m of acetonitrile, and the solution is heated at

806ewytlisatidr isicagriédoutl8nalogossly Tad . 3 eaction mixture is

evaporated, and the residue is rec d from

e OWIRDA{ddiitsp-2- Wﬂeh%ffyq groma“sor? E?H@?st al's. 15

1.3 1 kg of "AI" is dissolved in 5 I|tres of

acetonitrile at roomtenpera- ture, 835 g of potassium

chlgmbe‘; are added, and the mixture is stirred at

thrs tenperature for 18 hours. The m xture is warnmed to

5@-(ntitopticas)hoxemataheliog| y to Exanpl e 6, giving

4- (4-ni trophenyl) - 3- oxonor phol i ne 20 ("A2") mp.

150- 152. Exanple 2 4-(4-Nitro-2-nmeth yl phen

yI) | [(@oWr ratio
R SR RN ol ode 22 AchlorBamhahel ot

1 89)1 ﬂféreaﬁﬁﬁd tool. 42 98Ut mmalf ofl2-hitrear( I?nezzanmnle)mrxture is

2-nmeth - nitroaniline in 20 m  of THE, H P

miheete tcr §0%mt€d§tlﬂtﬂ'@ He visePus liquid fogps.ihich;ig stirred for 3

2k G Sl B TR v BB S 2
r%ﬁd—?ﬁ thSﬁJ-)(ﬁ%zﬁhhﬂo?)ﬂ@n |g A g?@gdowetaﬂggg@wwm?s&hls *H-

mmw dﬂ—DMSOc)pﬁer@B}la(ﬂ'eﬂHh ﬁasa(g alelo 1% ﬁh Jcr §5H7al1é'1
113-114C. ' 6- 3
3. 7857 (i) -413|)HZ 4"538( gﬁdzﬂi) QF "k)ds KA § "? 53")81%54

(qgﬁ J=1H, 1H, 816 (d, J =
Hxs (s 1 H. WD 2005/016899 PCT/ EP2004/ 007938

Zﬁwécﬁv@aﬁuﬁhs aa’frﬂedroummawousty fout 3anal ogously to
1.3, giving 4-nitro-2-meth henY % 3- oxonor phol i ne,
E$|vuzg74 (Emaqu ngl)-3-oxomorpho me ESI 223

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

A mixture of 859 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°-DMS0): & = 3.82 (m; 4H),
4.19 (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, ES1 203.
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4- 2-Nitro hen | -3-oxonor holine 1.12 g of a mxture
of 2-chi orodi oxene and 2, 2-di chl or odi oxane (nolar ratio
wb02089016899 are added to 1.12 g (8.12 nmol) of PCT/EP2004/007938
2-nitroaniline, and the mxtyge is heated to 80C with
stirring. A viscous liquid T6rms, which is stirred for

3 hours. On cooling to roomtenperature, the product

crystallises: 2.1 g of

2 oet hoxy N-(2 ni trophenyl ) acet am de as

ygﬁég%lgrcgcrystals "H 15 NWR (d6-DMSO): 8 = 3.84 (m

4 (4 Me%Mar@Mph'én% -I-bxodorpilie, 1 H), 7.77 (t, J

= 1H),814(d J =8Hz, 1 H, 830 (d, J =28
10.74 (s, 1 H. The cycllsation is carried

HZ,
| o
M%‘ﬂ%ﬁ%‘)ﬁéﬁ 19 12 ma S ethle-aginopepzaate ol
41 (142 &o\r%r}ﬁmﬁ drf@-cﬁloﬂ%d?ﬁ%ri&@hd QQ-dR";ﬁI&@d{éxﬁhét(mcﬂ?arOf
9°ng (8.12 nmol) of 4-am nobenzonitrile and 1.12 g@of

a ratm 2011r1¢ inheatedhat GV T witle ﬁurrmggfoz 18-hiursl QP soPHRA
(nolar ratio 89:11) i heat e th, stirki for
1@%&?@106@{%%6%?@@0@@ fisd OptiaYERY ¥4 thJ? St 413 Gauct

SENBaRb A Bealdyarapt ssyelons oy, HNUR
y@dﬁ-w% cwsm@ (sm 7IHI) M@«ﬁ@mvsca)z (dy J=8.182 TH, 749&)
F% i ,, J =8 Hz, 2H), 7.85 (d, J =
Hid JZF|)8 Hzp2H ‘(%15 s,HH). The cycl isation is carri ed out
anal ogously to 1.3, 35 giving
4- (4- cyanophenyl ) - 3- oxonor phol i ne, ESI 203. WO
2%&%%8@0#@&#%9%&%3%%%%@ $310 0 15 20 i 25 30

npl'e 5 - (4-'Met hoxvcar bonyl phenyl ) - 3- oxonor phol i ne

Agmmg @l mbt&@@ar@rW&rH\yﬂP&}b)(ombrpfmlmL ESI 236.
4- am nobenzoate and

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 mmol) of 4-nitroaniline in 40 ml 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), 428 (s
2H), 7.77 (d, J = 9 Hz, 2H), 8.28 (d, J = 9 Hz, 2H).
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1.12 g of a mxture of 2-chl orodi oxene and
2, 2-di chl orodi oxane (nolar ratio 89:11) is heated at

woQgonkdyestirring for 18 hours. On cooling tBCT/EBYNGH007938

tenperature, the product crystallises: 2.2 g of nethyl
4-[2-(2- chloroet hoxy) acety T'am no] benzoate as

yellowi sh crystals. "HNVR (d6-DVMSO: b = 3.82 (m
7H), 4.20 (s; 2H), 7.82 (d, J =8 Hz, 2H), 7.93 (d, J

:Ega)a-i’_@g%"'), 10.15 (s, 1 H). The cyclisation is carried
0 ously to 1.3, giving

A 4(4-EropasY gp-Chexyheripoyhg - 3- oxonor phol i ne, ESI 236.
Exanple One-pot reaction for the preparation of "A2
6.40 g of 2-chl orodi oxene (contains 6% of

Caneiat°be BN piid) o SRR SR8 1 00 oF2-ChicK. S

a@ﬁfrx%ﬂb 1(&bf'wt%qns@éﬁl@i& dffnezmud’ﬂelrfo@nmn@; ig hestedtat BQECwith 18
hours. The reaction solution is cooled to 40C, 18.0 ¢

( $86ingfor R4dfoupstgisinguht geofibtizchloretaoxyidid 3- nitfg- t he
mxture is stirred at th| &Sirggéature for 14 hours.
TRBenyRstamIan as Brawnish of Y the residue is washed
well with aceto- nitrile, and the filtrate is
evaporated. The residue is recrystallised from
aqele 'chéétlldh is%atrigd et Bnalegbaeslycoyisal s ("A2"), mp.
150-152C. "H-NVR (d6-DMSO);: b = 3.86 (t, J =5 Hz;
2igving Ag3- mttr0pbe&yl%3rqzxomqphoun@éfséls22 2H), 7.77 (d, J
9 Hz, 2H), 8.28 (d, J 9 Hz, 2H). 35 WD 20051016899
PCT/ EP2004/ 007938 - 27 5 10 15 Exanple 7 4- 3-Nitro hen
13- holine A mi xture of 1.12 g (8.12 nmol) of
BMI ine and 1.11 g of 2-chloro- di oxene
( copt-BensoibherdyiR3Dxonmrbbolindi oxane) is heated at 80C
with stirring for 24 hours, giving 2.1 g of
2- (2-chl oroet hoxy)-N-(3-nitro- phenyl)acetam de as

DRt & ) po'gla, P2 g s ¥intnbBehoBonehdi’Y ddd. 194 of

4 2( éhlﬁfédnéﬁé}%‘w&nﬁnéﬁs%@f Qizohubnmro&&arzé’;as heatsthhESEC
Benzo 1 hen ! -3-oxonor holine

wnth stirring for 24 hours, giving 2.6 g of N-(4-benzoylphenyl)-2-(2-

chloroethoxy)acetamide as brown oil. ESI 318.

The cyclisation is carried out analogously to 1.3,

giving 4-(4-benzoylphenyl)-3-oxomorpholine, ESI 282.
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A mxture of 1.60 g (8.12 mml) of 4-am nobenzophenone
and 1.11 g of 2-chiorodi oxene (contains 6% of

wo 29 fggber odi oxane) is heated at 80C 20 W tPCTHIA2004/007938

for 24 hours, giving 2.6 ¢ og (4- benzoyl phenyl)-2-(2

chl or oet hoxy) acet am de as br R oil. ESI 318. 0 25 30

The cyclisation is carried out anal ogously to 1.3,

gi vi ng 4-(4-benzoyl phenyl) - 3- oxonor phol i ne, ESI 282. 35
hp§6899 PCTI EP2004/ 007938 -28 5 Exanple 9

4757 oghenyl ) - 3- oxonor pholine N F12 0 CI ,o00c O

10 15 20 0 25 30 Cs2CO3 CH3CN A mixture of 12.0 g (108

nmol ) of 3- quoranlllne and 16 g of 2-chioro- di oxene

08N xoatp @u«o|oxane) is heated at 100C

for 24 hours. The m xture is allowed to cool, and

excess 2-chiorodi oxene is renoved under reduced

pressure, giving 25 g of 2-(2-chl oroethoxy)-N

(3 quorop yl)ac e as brown 0|I EQl 232 This

olved Abo acke
(260 ) of+ca | ulh carboenate areed
d

suspe on fornme stirred at roo er&turefor 18
hour s. The reaction mxture is filtered and the
Vi
{?

filtrate is evaporated, gf 21.0gof
4- ( 3-feglexnpheny! nor phol i ne as brown oil; ESI
196. byzNNé_(dG = 7(t, J =5 Hz; 2H)

3
(t é;—%w .11 (dddd, J, = 8
’ I_IZ =

.97

Z JP- 05 Hz 1 H, 7.26 (ddd,
-3 Hz, 33 =0. 5 Hz, 1 H), 7.34 (ddd,

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 allowed 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): 6 = 3.77 (t, J = 5 Hz; 2H), 3.97 (t, J = S Hz;
2H), 4.23 (s; 2H), 7.11 (dddd, J; =8 Hz, Jo=8Hz, Js=2Hz, Js;=

0.5 Hz, 1H), 7.26 (ddd, J; = 8 Hz, J; = 2 Hz, Js = 0.5 Hz, 1H), 7.34 (ddd,
J1 =10 Hz, J; =2 Hz, J; =2 Hz, 1H), 7.45 (ddd, J, = 8 Hz, J, = 8 Hz,

J3 =7 Hz, 1H).
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W5 R8ow/ 007938

J, =10 Hz, J2 =2 Hz, J3 =2 Hz, 1 H), 7.45 (ddd, J, =
8 Hz, J2 =8 Hz, J3= 7 Hz, 1 H). 35 WD 2005/ 016899

4-(3-Meth | -4-nitro hen 1-3:2 onor holine Cs2C08 CH3CN
O Cd 12.8 g of 2-chiorodi oxe (contai ns 6% of

2, 2-di chl or odi oxane) are added to a solution of 10.0 g
(65.7 mmol ) of 3-methyl-4-nitroaniline in 250 m of
aﬁaqﬁ'fer'ée, and the m xture is stirred at 80C for 66
O'UT'S‘MTE reaction solution is cooled to room

t enyEMRithyist-n#dohenyl-Bdxomotpholiog caesi um car bonat e
are added, and the m xture is stirred at room

t enper 3 urqq or 8 th The reactlon xture is

filte |ao-o/vashe
acet |Ie+ad he'f-r'l"t'ratels orted The
LNdue”™ i s recr;ﬁstalll%ENfrw tIe acetonitrile,

giving 12.8 g (83% of 4-(3-

nmet hyl - 4-ni t rophenyl) hol i n- 3-one as yel |l ow sh
solid. ESI 236. 1HN 6-DVBO): 6 = 2.54 (s; 2H), 6
= 3.880Q¢, J =G5 : 4.00 (t, J =5 Hz; 2H), 4.25

(s;—2H—*7.57 (
4- ( 2C¥Nor o-
obt ai ned an
FC o~

12.8 g of 2-chlorodioxene (contains 6% of 2,2-dichlorodioxane) are

, B8.-04 (d, J. =8 Hz; 1 H).
- 4-@i t r ophenyl ) - 3- oxonor pholine is
gously CI 30 35 c¢s2CC3 CH3CN NH2 O C1 80

added to a solution of 10.0 g (65.7 mmol) of 3-methyl-4-nitroaniline in
250 ml of acetonitrile, and the mixture tis stirred at 80°C for 66 hours.
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
is recrystallised from a little acetonitrile, giving 12.8 g (83%) of 4-(3-
methyl-4-nitrophenyl)morphalin-3-one as yellowish solid. ESI 236.
'H-NMR (d®*-DMSO0): 8 = 2.54 (s; 2H), 6 = 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).

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

analogously
F NG OO L. F N ~_C
)OS oy
QN (@] o) CH,CN O,N Cl
Cs,CO,4 F Q
O N

CRCN o ci

-29 9 5 10 15 20 0 25 ExamdTeEp2004/007938
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+r Y, CN WO 2005/016899 PCTI EP2004/007938 -30 5 10 O
15 20 i 25 30 Exanple 11

wo 1005/Br689D- 5- ni t r ophenyl ) - 3- oxonor phol i ne i s PATYER2ZMED07938
anal ogously to Exanple 7 K2 CH3CN

4- ( 2- Met hoxycar bonyl - 5- ni t rophenyl ) - 3- oxonor phol i ne is
obt ai ned anal ogously to Exanple 7 Cs2CC3 0 CI Owvw %0 J
0 35 WO 2 00510 1 6 89 9 PCT/ EP2004/ 007938 -31 Patent

Oﬂiﬁg?%qﬂocess for the preparati on of conmpounds of

5 10in which 0X 15R R2 20 R3 R4

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

Example 7

O (e
"X

CH,CN Br 0

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

anatogously to Example 7

cl Q ~_-Cl
O,N H
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4025R5 Ar 30Het 35 XN O [ >T_1 O denotes (R2)m
denotes NO2, CN, COOR3, CON(R3)2, COR3, S02R4,
w3399, CF3 F or C, denotes H, Hal, A @RI/EP2004/007938
N(R3) 2, NO2, 2 NRBCOA NR3CON( R3) 2,
NR 3COOR3, NRSSOZA [C(RS) -[C(R5) 2] r, - Het,
-[C(R5) 2], - cycloal kyl, COR3, SOZN( R3)2 or SO02R4,
denotes H, A -[C(R5) 2] -Ar or - C(R5) 2] n-Het, denotes
A -[C(R5)2]n-Ar or -[C(l;%':'tgt g denotes Hor A,
denot es phenyl which is unsubstituted or nono-, di- or
trisubstituted by Hal, A OR5, N(R5)2, NO2, CN, CCIRS,
CON( R5) 2, NR5COA, NRSSOZA COR5, S02N(R5) 2 or ?

ddnot Fsocessfantheprapiaestean ef %%m@wﬂ%of tbﬁéaft‘fuvlat ed or
aromatic heterocycle having 1 to 4 N, 0 and/or S atons
whi ch is unsubstituted or nono- or disubstituted by
Hal, A, OR5, N(R5)2, , COOR5, CON(RS)2, NRSCOA,
VD 2005/ 016899 PCT/ EP2Q04/ 002938 2510 i 15
NR5S02A, COR5, SO2N(RB)'R, S(O), A and/ or carbonyl

oxygen (=0), A" denotes anched or branched al kyl
having 1-6 C atons, 0

in which
R1
X denotes _@ :
(R%)

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®),, NO,, CN, COOR’,
CON(R%),, NR’COA, NR®*CON(R®),, NR’*COOR?,
NR’SO,A, -[C(R%)]-Ar, {C(R®)]la-Het, -[C(R%)z]-
cycloalkyl, COR® SO:N(R%); or SOR®,

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

R* denotes A, -[C(R®)]n-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(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 unsubstituted or mono- or disubstituted by Hal,
A, OR®, N(R®),, NO2, CN, COOR®, CON(R®);, NR°COA,
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A denot es unbranched, branched or cylic al kyl having
1-12 C atons, in which one or two CH2 groups nay be
WL aeReeY O or S atons and/or by -CH=CH QIPOT[EP2004/007938
and/or in addition 1-7 H atohs nmay be replaced by F,

Hal denotes F, C, Br or I, denotes 0, 1 or 2, m
denotes O, 1, 2, 3 or 4, and salts thereof,
characterised in that a) a conpound of the fornula I
X-NH2 11 in whj X [ | AGreRdreshrbony!
above, 0 25 30 Nswrsggét (e;gﬁvﬁ :S!I@N(Raﬂ SOMA y
5-chl oro-2, 3-di byyye (5@, dioxin C to give a conpound

of the formula Il H35 in which 0 C X hﬂ%bhe_ rreggiggg
i ndi c& ed abovedenpieswnbsaneheshsraneesd ey HayHe7

-33 b) then a coggrﬁ%;nd of the formula Il is cyclised
to give a com B of the formula I, 5 and c) the
lattems i s opti ogahbiesasbiantinst ibkhRchddoseliic diyl having
converting a base or acid of the formula | into one of
its salts. i 101212 Bratomss irmebmhdineor waChl: graupsomayrhe

enot o NC2, _ONFoRIBBRDY Ghps Scrloms anolel b GRRbTL&'erPs

Hal or A, 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) acompound of the formula Il
X-NH, l
in which

X has the meaning indicated above,

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

T

to give a compound of the formula Il

H
N Cl 1l
X/ \ﬂ/\o/\/
O

in which

X has the meaning indicated above,
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and salts thereof. 3. Process according to Claim1 for
the preparation of conpounds of 20 the formula | in
wdnbesoRRkoglenot es NO2, CN, COOR3, CON(R3) 2, CORI/ER0&MRM7938
S2N(R3)2, CF3, For d, R2 dgsotes H Hal or A, 25 R3
denotes H, A, -[C(R5)2]n-Ar [ C(R5) 2] n-Het, and
salts thereof. 30 35 4. Process according to CI aiml, 2
or 3 for the preparation of com pounds of the formula
I in which Ar denotes phenyl, and salts thereof. 5.
Process according to one or nore of Clains 1-4 for the
pr epartgt i dnenf compmmdhofstheffotrhalafithisroyelisedita give altoRr
denotes A, WD 2005/ 016899 PCT/ EP2004/ 007938 -34 and
sal t s Rovedeitheformuilalis 6. Process according to one or
nore of Clains 1-5 for the preparation of conpounds of
the formula | in which RL denotes NO2, CN, COOR3,
CON(R¥n4 COR3, CF3, For Cd' R2 denotes H, Hal or A,
R3 denotes H, A or -[C(R5)2]n-Ar, Ar denotes phenyl,
R5 denotes H or A' A" denotes unbranched or branched

| k
ﬁ d)élnd{)]z\sutgg Iqtte(grls gp?ong?y comveriod td s Sait @ or 1

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 C|,
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%),, CFs, 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 I in which
Ar denotes phenyi,

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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and salts thereof. 20 7. Process according to one or
nore of Clains 1-6 for the preparation of conpounds of

vdheookores a |, in which the am ne of the for ROTRER2004103938

apKaval ues 3. 0 25 8. Proce§§4a_ccordi ng to one or nore
of Clains 1-7, in which procéss steps a) and b) are
carried out as a one-pot reaction. 30 35 9. Process
according to one or nore of Clains 1-8, in which

processd sdikRhdledfS carried out at a tenperature
between 0 and 150C. 10. Process according to Claim?9,

in which process step a) is carried out at a

tenperature between 70 and 90C. .Process accordi ng
t & onPTEFeRHACCHAING 19 ¢AS atMere ohClaimeri-sne the preparition of

cyclisation j ' - i nert solvent or

sol ve &%Hﬁd}ﬂ?;eocf%% lffrﬂwelﬁ%"égg @1'0 16899

PCTI ERZ004/ 0079 3fenotPNDY, eSRINCOOR’ aDON(RAL COR®, CFa, F or
al kaline earth netal hydroxide, carbonate or

bi carbonate. 500 15 20 0 25 30 35 12. Process
accordi-hg to one, or, noy.e ainms 1-11, in which the

cyclidition i s G8PIRY ob'g% he presence of caesium
car bo e or pq}m’ym ga{)p%@g_@?m]n_;b@ Process
i

according to one or nore o 1-12, in which the
proc- Ass is cardeneteophemd, a one-pot reaction in
acetonifrile. 14, Process according to one or nore of

C ai mR1-13 for 4EROgs EBdriti on  of conpounds sel ected
47 (3 it r Spheny IerSeS BRIER b BréncHE diefinding 16 ©
4- (2-ni trophenylgiomsoxonor phol i ne,

Hal denotes F, Cl, Br or |,

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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2- et hyl - 4- (4-ni trophenyl ) - 3- oxonor phol i ne,
4- (4- met hoxycar bonyl phenyl ) - 3- oxonor phol i ne,
Wwo tdbslesRaoy| phenyl ) - 3- oxonor phol i ne, and salRCI/EIFIOU-£LWT938
15. Internedi ate conpounds 91;3 the formula Ill Hin

whi ch X denotes R O Cl deno gs N2 or CN, (R2)mlIll WO
2005/ 016899 PCT/ EP2004/ 007938 -36 5 10 40 15 20 25 30
35 R2 denotes H, HaI A, OR3, N(R3)2, N2, CN, COOR3,

%er'l\i%g% PN EHhé: edMFPHRERhy drdWifs&hponate or
o By o] Rt LU RB) 2] -

cycl oajltt’Q(bOnél@RS SOZN( R3) 2 or SO2R4, R3 denotes H, A
-[C(R5)2],,-Ar or -[C(R5)2]n-Het, R4 denotes A,
-[C(R)2]r~-Ar or -[C(R5)2],-Het, R5 denotes H or A,

eng! i.ch. | i d: r. Qe i -
o2t PoERet AEUind o dhg &r HBRERERIREF® B
000?5 .cy cﬁﬁ‘ﬂ(o%lb%arﬁ}w 608N tNBiﬁéEé‘nceC%esﬁQﬁ NaRSorZate for
S(O A, Het denotes a nono- bi cyclic saturated,
unsat yrlassiurcarbeoatgt i c heterocycl e having 1 to 4 N, O
and/ or S atons
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-methyi-4-(4-nitrophenyl)-3-oxomorpholine,
4-(4-methoxycarbonylphenyl)-3-oxomorpholine,
4-(4-benzoyiphenyl)-3-oxomorpholine,

and salts thereof.

15.  Intermediate compounds of the formula ll|

H
N Cl
0

in which
R1
X denotes 4@ .
(R,
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,
WRNB8BARECORS, S2N(R5) 2, S(0O), A and/ or car banyi/EP2004/007938
oxygen (=0), A denotes unbrg ched or branched al kyl
having 1-6 C atons, A denofé&S 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=Ci? groups  fapgtey Hi naadﬂleRbrNél-?Yz NGt e cepRe
repl aced by F, Hal denotes_ F, r or I, n denotes

0, 1 or 2, m de@ONERY,, NR3Q0A3NWCQN(R§MN&CQOR

1571 n wihi ch R NERGtake G Bh ARG Bbroted R RhT or
thereof .5 10 HHCBGMYI 208 S9N of SORE" 02 ' °

conpougids accor djem@téanCl\aL[m(R%]nw omh| @(IRS)ZR Hdenot es

NO2 or CN, R2 denotes H, Hal R3 denotes H, A,
_[O(RH¥2]"-Ar ordenpEss) ZP(R?-)IEJB-AF o&ne (R)zh-Hether eof .
18. I ngernedi ate cogrqp gnds ,according to Caim15, 16 or
17 infhich A 9888 Prenyl, and salts thereof.

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

trisubstituted by Hal, A, OR®, N(R®),, NO,, CN, COOR®,
CON(R®),, NR’COA, NRS0,A, COR®, SO:N(R®); or
S(O)sA,

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 andlor carbonyl

oxygen (=0),

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, 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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19. Internedi ate conmpounds according to one or nore of
Clains 15-18 in which R4 denotes A, and salts

videsd@isgo20. | nternmedi at e conpounds accor di ngp¢ IERINEY/MI7938
nore of Cains 15-19 in whi 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, Hdaémge[g@}@gf_ F, d, Br or I, n denotes O, 1 or

2, mdenote 1 or 2, and salts thereof. WO

2005/ 016899 PCTI EP2004/ 007938 -38 5 10 0 21.
Intermediate. R R R3 Ar R5 A Hal n m conpounds
acer dntegmediate sPmpeYnds agrPhng e kdaies! i Whiehot es H,

Hal orR1A' : dencge%%téé N62 o?rCN,[ C(R5) 2] n- Ar,
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 salis 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 Ciaims 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,

A denotes unbranched or branched alkyl having 16 C
atoms,

Hal denotes F, C!, Bror |,

n denotes 0, 1 or 2,

m denotes O, 1 or 2,

and salts thereof.




denot es phenyl, denotes H or A, denotes unbranched or
branched al kyl having 1-6 C atons, denotes F, C, Br

v 20os/o1gdenotes 0, 1 or 2, denotes 0, 1 or 2,pEMEPad/03938
thereof. 15 20 22. Process f B the preparation of

i nter medi ate conpounds of tﬁg formula 111 Hin which 0
25 30 35 R X R R2 R3 denotes denotes NO2, CN, COORS3,
CON(R3) 2, COR3, S02R4, SO2N(R3)2, CF3, F or d,

denot - PARZ
e\ R?gf&'ﬂﬁ?@&%,c NIBS%C%QI? %@%@WO NI SCRA,
-IC(RR%2] "- Ar, -defibl®)BDa-Het, -[C(R5)21,- cycloal kyl,

COR3, S02N(R3) 2 S02R4, d t H A - R5) 2] n- Al
or -[@‘ii‘SﬁRS)(z]r?-@;\ptep@,§[|9|8P8-5630 [ C(R5) 2] n- Ar

. R? denotes H, A’ or [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 0, 1 or 2,
m denotes O, 1 or 2,
and salts thereof.
15
22. Process for the preparation of intermediate compounds of the formula
I
20

H
N Cl
N 7(\0/\/ Il
9]
in which

® R

X denotes 4@ ,

(R?),,
R denotes NO,, CN, COOR® CON(R?),, COR® SO,R*,
30 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’)]a-Ar, -[C(R*))s-Het, {C(R%)]o-
35 cycloalkyl, COR®, SON(R%), or SO,R,
R? denotes H, A, {C(R%);].-Ar or -{C(R%);].-Het,
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denotes A -[C(R5)2],-Ar or -[C(R5)2],-Het, R5 denotes
Wb eoosB1689fr denot es phenyl which is unsubstitptEdPm04/007938
nmono-, di- or trisubstitute y Hal, A OR5, N(R5)2,

NC2, CN, COOR5, CON(R5)2, NR5COA, NR5S02A, COR5,
SO02N(R5)2 or S(0)"A, Het denotes a nono- or bicyclic
saturated, unsaturated or aromatic heterocycle having

1to RN, 0 and/qin @@AOU@(RWLQA&S&%{@@W gf uted or

nono- or disubstituted b
CN, CE®R5, CON( RErdies\RB@}, NR5SSCRA, CORS, SOZN( R5) 2,

S(O, A and/ or carbonyl oxygen (=0), A denotes
unbr arf¥hed or br@ﬁ\%@dmeIWm%i%‘gﬂW@t'@teQ%Wn% di- or

denot es unbranc \Y 5

1-12 C at ons, CHSipraAsaISiHal A QRS "Eﬂ‘%p"‘@a w‘géDOOR'

repl aced by 0 orc@ RPCOA! NRPSCHA-CORY rsoggqras or

and/or in additi onN?B?ngatoms may bé repl aced by F2

Hal denotes F, @(O)B‘k or I, n denotes O, 1 or 2, m

denot 0, 1, 2, and t

oo ndte] sed 1 isenlEs A gjor s eNeg SHUrBlRe. fesAlHrated or

X-NH2 Il in whi i41Gat

is reacted with {%ﬁt@?@téﬂagyg%%m 1%1 43@09%@@%t0ms

2005/ 016899 PCT/vﬂﬁéﬁﬁbﬂrbﬁQMi&Jtedltﬁ rforéd- arHdisubstituted by Hal,
A OR® N(R®);, NO;, CN, COOR®, CON(R®),, NR°COA,
NR’SQ.A, COR®, SO;N(R®),, S{0).A and/or carbonyl

oxygen (=0),

A denotes unbranched or branched alky! 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, Cl, Bror |,
n denotes 0, 1 or 2,
m denotes 0, 1, 2, 3 or 4,

and salts thereof, characterised in that

a) acompound of the formula I

X-NH, Il
in which

X has the meaning indicated above,

is reacted with 5-chloro-2, 3-dihydro-1,4-dioxin
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5 and the conmpound of the fornmula Il is optionally
converted into its salt. 10 a 15 20 16 25 30 35 23.

W easmsesagcordi ng to G aim 22 for the prepar abCDEPING/ 007938
intermediate conpounds of the formula Il in which Rl
denotes NO2 or CN, R2 denotes H, Hal, A OR3, N(R3)2,
NO2, CN, COOR3, CON(R3)2, NR3COA, NR3CON(R3) 2,
NR3COOR3, NR3S02A, -[C(R5)2]n-Ar, -[C(R5)2]"-Het,
-[C(R5) 2] n-cycl oal gyl , €OR3, SO2N(R3)2 or SO02R4, R3
denotes H, A -[E(R5 ,-Ar or -[C(R5)2],-Het, R4
denotes A -[C(Rb)2]m-Ar or -[C(R5)2]r,-Het, RS
denotes H or A", enot es phenyl which is
unsubstituted or nmono-, di- or trisubstituted by Hal,
A, OR5hJN(R5)2, N2, CN, COOR5, CON(R5)2, NRS5COA
NRSSQ2A, COR5, SO2N(R5)2 or S(O nA, Het denotes a nobno-
or bi dielcompainarafttd fornmsatlliisabptiorallyasomvertediinto its salt.
het erocycle having 1 to 4 N, 0 and/or S atons which is
unsubstituted or nono- or disubstituted by Hal, A OR5,

N(4%) 5 . _
ot Papbreraro T AR dng B o) BE G ngaiate
denot esorpdlirRiRchfare doriiiilanihed al kyl having 1-6 C
atons, A denotes unbranched, branched or cylic alkyl

havi ngnwhiehC atons, in which one or two CH2 groups
may be_yepl agced, b or atons and/ or by -CH=CH
group%and/ WOFP%B‘&%CI’ 1-7 H atons may be repl aced

by F, il deppiotss A, Hal, A FORRTN{R®)# NO,, CN, COOR®, CON(R®),,
NR’COA, NR’CON(R?),, NR’COOR’, NR’SQ,A,
{C(R®)]a-Ar, -[C(R®)2]--Het, {C(R%),]r-cycloalkyl, COR?,
SO;N(R%), or SO;R*,

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

R* denotes A, [C(R),}a-Ar or {C(R®);]n-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’S0,A, COR®, SO.N(R®), or S(0).A,

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%)., NO,, CN, COOR®, CON(R®);, NR’*COA, NR’SO,A,
COR?®, SON(R®),, S(0).A and/or carbonyl oxygen (=0),

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

Hal denotes F, Cl, Bror |,
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WO 20051016899 PCT/ EP2004f 007938 -41 n denotes 0, 1
or 2, mdenotes 0, 1, 2, 3 or 4. 5 10 24. Process

woeosdiaageto Claim 23 for the preparation of PCT/EP2004/007938

internedi ate conpounds of the fornula Il in which R
denotes NO2 or CN, R2 denotes H, Hal or A 25. Process
according to Caim23 for the preparation of

i nternmedi ate conpounds of the forrmula Il in which 15
R denpptes NRofds &N or B2 denotes H Hal or A R3
denotes H, A -[C(R5)2],-Ar or -[C(R5)2],-Het. 20 26.
Process accalegioles D01, @ adon23 for the preparation of

i nternmedi ate conpounds of the forrmula Il in which Ar
denotes phenyl. S 25 30 35 27. Process according to

o2 ne Par R AR ARG RIS e pERBANGH B T RRNEES

accor gongpdunde ¢fithe 28miwa (it he preparation of

internediate conpounds of the fornula Il in which R
denot d8 WM or CN, R2 denotes H, Hal or A, 4 w5

R denotes NO, or CN,

R? denotes H, Hal or A.

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

compounds of the formula !l

in which

R' denotes NO, or CN,

R? denotes H, Hal or A,

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

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

Ar denotes phenyl.

27. Process according to Claim 23 for the preparation of intermediate
compounds of the formula lli
in which
R* denotes A

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




10 0 15 20 25 30 WD 20051016899 PCTI EP20041007938 -

42 R3 denotes H, A or -[C(R5)2],-Ar, Ar denotes
Wha9§0168%5 denotes H or A, A denotes unbr arRFEEPAYP4/007938
branched al kyl having 1-6 C.gatons, Hal denotes F, O,

Br or I, n denotes O, 1 or 2, mdenotes O, 1 or 2. 35
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, Cl, Bror |,
n denotes 0, 1 or 2,

m denotes 0, 1 or 2.






