WO 2004/ 087696 PCT/ EP2004/ 002407

1- N- ( PHENYL) - 2- N- ( PHENYL) PYRAZQOLI DI NE- 1, 2- DI CARBOXAM DE DERI VATI VES AS
COAGULATI ON FACTOR XA I NHI Bl TORS FOR THE TREATMENT OF THROVBOSES The

i nvention r"eP30M487686 conpounds of the fornula | 5 Rl RP@JERFWO%OW—I 0 R3
in which R denotes H A A-CO, Hal, -C=-CH, -C=-CAor -C=-C(C(=0-A 15
R1 denotes H, =0, Hal, A OH, OAA— ,Ph(CHZnCOO

cycl oal ky 2 O_C;%;@é CCD]}LIQE% Co\ig ATTY CN, COCH,
ol O Higém A G
or —CF2 enot es hen\\I IS unsu stltute or nono-, di- or
trisub- stituted by A, OA or R2 denotes H, Hal or A R3 denotes a
nonocyclic safg ﬁiv%ﬁtmhﬁét@téﬁﬁi@ﬂm%uﬁd@@%é%hﬁuia lerocycle having I to 4 N,
0 and/or S atons, which may be 25 unsubstituted or nono-, di- or
trisubstituted by Hal, A, OGA, CN, (CH2)nCH, (CH2)"Hal, NR4R5 =NH, =N- CH,
=N- QA and/ or carbonyl oxygen (=0), or CONR4ARS, 30 R4, R5, independently of
one another, denote Hor A R4 d R5 together also denote an al kyl ene chain
having 3, 4 or 5 C atons, whi y aligo be substituted by A Hal, OA

and/ or carbonyl ox%gen (=CO, 4/ 6 I5>2CT/ EP2004/ 002407 -2
Ly l
10 N © R?
~ f in which
R denotes H, A, A-CO-, Hal, -C=C-H, -C=C-A or -C=C-C(=0)-A,
15 R denotes H, =0, Hal, A, OH, OA, A-COO-, Ph~(CH.),-COO-,
cycloalkyl-(CH,),-COO-, A-CONH-, A-CONA-, Ph-CONA-, N,
NHz, NO;, CN, COOH, COOA, CONH;, CONHA, CON(A).,
O-allyl, O-propargyl, O-benzyl, =N-OH, =N-OA or =CF,,
20 Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OA or Hal,
R? denotes H, Hal or A,
R® denotes a monocyclic saturated, unsaturated or aromatic het-
( :  os erocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by Hal, A, OA,
CN, (CH2),OH, (CH;),Hal, NR'R®, =NH, =N-OH, =N-OA
and/or carbonyl oxygen (=0),
or CONRR®
30 R* R®, independently of one another, denote H or A,

R*and R® together also denote an alkylene chain having 3, 4 or 5 C
atoms, which may also be substituted by A, Hal, OA and/or

carbonyi oxygen (=COQ),
35



A denot es unbranched, branched or cyclic al kyl having 1-10 C atons, in
which 1-7 H atons nay al so be replaced by F and/or chlorine, 5 Hal denotes
F, C, Br or I, n denotes O, 1, 2, 3 or 4, and pharmaceutically usable
der|vatlve§V0§@P@§“”§olvates and stereo- isoners thereof PCTERIWHPRAOT xt ur es
thereof in all ratios. 10 The invention had the object of finding novel
conpounds havi ng valuable ( properties, in particular those which can be
used for the preparation of nedicanments. 15 It has been found that the
conmpounds of the fornula | and salts thereof have very valuable

pharmacol ogi cAl proloe”de?x%té‘é‘ﬂnﬂfa% h'b gﬁééto?%xcl'ié‘glkﬁﬁﬁ%\;iﬁﬁ'— g ¢t hey

exhi bit factor Xa-inhibiting prope can ere oyed for

combating and preventi rsgotn! mmchfopvwacbrﬁemlsatb@?ep?&ea&ay hrorTbOSI s,
myocardi al infarction, arteriosclerosis, inflammtion, apo- plexy, angina

pectoris, restenosis afEtWOfaﬁ@]OBB%asty and claudicatio inter- mttens. ~. "
25 The gonpo of the formu ccording to the invention may further-
nor e be i nhi g'lq fors of tq%m(t,%%gupitt O'f actors factor Vila, factor |Xa and
thrombin in the bl ood cpaHibabi q)ngcglgpade 30 Aromatic am dine derivatives
having an antithronbotic action are dis: closed, for exanple, in EP 0 540
051 B1l, WD 98arx8pbBarmaw@Ldioaing 6eshle dmmﬂ#és,asblts yovats7dmdStera® 00/ 71507, WO

00/ 71509, WO 00/71512, .00/ 71515 or QICI i ¢ guani dines for the
35 treat ment @P@ﬁ%ﬂh%%&gﬁ?ﬂ%%na@é%%% é‘&%f% for exanple, in WD
97/ 0816?% Aromati c heterocyclic conpounds having a factor Xa inhi WO

2004/ 087696 PCT/ EP2004/ 002407

The invention had the object of finding novel compounds having valuable
( KT ' properties, in particular those which can be used for the preparation of
medicaments.
15
It has been found that the compounds of the formula | and salts thereof
have very valuable pharmacological properties and are well tolerated. In
particular, they exhibit factor Xa-inhibiting properties and can therefore be
employed for combating and preventing thromboembolic diseases, such
20 as thrombosis, myocardial infarction, arteriosclerosis, inflammation, apo-
plexy, angina pectoris, restenosis after angioplasty and claudicatio inter-

mittens.

L' - 25 The compounds of the formula | according to the invention may further-
more be inhibitors of the coagulation factors factor Vlia, factor IXa and

thrombin in the blood coagulation cascade.

30 Aromatic amidine derivatives having an antithrombotic action are dis-
closed, for example, in EP 0 540 051 B1, WO 98/28269, WO 00/71508,
WO 00/71511, WO 00/71493, WO 00/71507, WO 00/71509,
WO 00/71512, WO 00/71515 or WO 00/715186. Cyclic guanidines for the
35 treatment of thromboembolic diseases are described, for example, in

WQ 97/08165. Aromatic heterocyclic compounds having a factor Xa inhi-



-3 bitory activity are disclosed, for exanple, in W 96/10022. Substituted
N-[ (am noi m nonet hyl ) phenyl al kyl ] azahet erocycl yl am des as factor Xa in-

hi bitors are described in WD 96/40679. O her carboxam de derivatives are
known from WPB¥WHEP89 and 5 WD 02/57236, other pyrrol i ECRERIIMOPHT ves are
described in WO 02/100830. Further hetere@y<clic derivatives are known from
WO 03/045912. 10 The antithronbotic and anti coagul ant effect of the

d di . (to the i ti ' ttr] he jnhibit
et T on agal nebtay HRstteare Relgsa: oradle WO Bhe 23, SURSURARR 1 act or
action agal nst TIHN _ | e fa
Factor Vil e, o DR o T T e e L RS B S Xl o

i nvol ved i n t hibitorspteedesurivedss WO 86d0879coagul ati on. Factor Xa catal yses
t he conversion_ of (grot hronbin into throm 20 bin. Thronmbin cleaves

fibrinogen i nP&8N rbaxarpiieAs ativgs @re kapwa fram WQ-OzlﬂﬁQWi@Pdrmke an

el enentgry co i ' t }wﬂ Fon. . Act i LQn. of thronbin may
result in the%@c@?t&@é og}?ét rEan@%ngéﬁ?%“%gsae@s&eéééﬁbéénnver, i nhibition of
t hronbi n may woidg/ioedsn.fibrin formation involved in 25 thronbus
formation. The inhibition of thronbin can be neasured, for exanple by the
nmethod of G F. Cousins at al. in Grculation 1996, 94, 1705-1712. 30

I nhi bition of _fagto a can thus prevent, the for | onbin. The
conpounds of F H@ﬁ%f‘ﬁ‘?(%%d'%@&'k’ aﬁYﬁf BiS i hggﬂﬂ(éﬁﬁé(ﬁ@@? ts thereof
engage LR the bl ood coagul ati on process by inhibiting factor Xa and thus

i nhibit The formati on of thronbuses. 35 WD 2004/ 087696 PCT/ EP20041002407
The antithrombotic and anticoagulant effect of the compounds according

(_ e to the invention is attributed to the inhibitory action against activated co-
agulation protease, known by the name factor Xa, or to the inhibition of
15 other activated serine proteases, such as factor Vlla, factor IXa or throm-

bin.

Factor Xa is one of the proteases involved in the complex process of blood
coagulation. Factor Xa catalyses the conversion of prothrombin into throm-
20 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.

e 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.

30 Inhibition of factor Xa can thus prevent the formation of thrombin.
The compounds of the formula | according to the invention and salts
thereof engage in the blood coagulation process by inhibiting factor Xa

and thus inhibit the formation of thrombuses.

35



-4 The inhibition of factor Xa by the conpounds according to the invention
and the neasurenent of the anticoagul ant and antithronbotic activity can be
determ ned by conventional in-vitro or in-vivo nethods. A suitable nethod

i s descri beWO 2004/08269&npl e, by J. Hauptrmann et al. in Thr 8¢EEFR4H02AT
Haenost asi s 1990, 63, 220-223. The inhibiLtyon of factor Xa can be neasured,
for exanple by the nmethod of T. Hara et al. in Thronb. Haenostas. 1994, 71,
314-319. 10 Coagul ation factor Vila initiates the extrinsic part of the
coagul ati on cébe inkigdioarafdacter Xai Mutheccampeunds acaasdingria themvertiones to t he

[ [ f - ' f . . hi, bi t.i f..f . Vi | h
oy event & ne, FiBSa BpsbikRofl o 3obaPtShedilan! A SobireBuBbnt Sy amd "
formation. Thgeidetdrkiihé®By donbasticial Yh-hirdyr id@ve PhatABASISA agRakIdI Ng to the

invention and the neasuréenment of the anticoagulant and antithronbotic
activity can methatbiseiedonibeédbforcxamphe,i myndl Hauptmannoetaal. imnfiviombasit hods. A

convent ional thod for th u of the inhibition of factor Vila is
descri b&d, 2@%6’!‘3%&%?‘@,1%3&?%3 é‘f@%ni ng et al. in Thronmbosis Research
1996, 84, 73-81l. Coagulation factor IXa is generated in the intrinsic
coagul ation cascade 25 and is likew se involved in the activation of factor

X to give facThg ifaibitionhdffabiiol Xecanl bé AndapiréXFor arampry I8f Heempiritest t he
formation of factor Xa in a different way. The inhibition of factor |Xa by

t he conpounds Tatlesa @t ayyin dhrarebi Haemostas. 1994arid, 3te-3iBasur enent of the
anti coaggl ant and antithronbotic activity can be determ ned by conventi onal
I n-vitrd¥Yor in-vivo nethods. A suitable nethod is described, for exanple,

?%0%9 -, %ggg eg:g%buidi'ioﬁ%&f&‘f‘l\llféfinﬁa@éé)ﬂ{e‘eﬁﬁhsi%ﬁ St thé cbagBlatidhbas-

cade after binding to tissue factor and contributes to the activation of fac-
tor X to give factor Xa. Inhibition of factor Vlla thus prevents the formation
15 of factor Xa and thus subsequent thrombin formation.
The inhibition of factor Vila by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can
be determined by conventional in-vitro or in-vivo methods. A conventional
0 method for the measurement of the inhibition of factor Vila is described,
for example, by H. F. Ronning et al. in Thrombosis Research 1996, 84,

73-81.

Coagulation factor IXa is generated in the intrinsic coagulation cascade
and is likewise involved in the activation of factor X to give factor Xa. Inhi-
bition of factor iXa can therefore prevent the formation of factor Xa in a
different way.

The inhibition of factor IXa by the compounds according to the invention
30 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. Chang et al. in Journal of Biologi-
cal Chemistry 1998, 273, 12089-12094.

35



WD 2004/ 087696 PCT/ EP2004/ 002407 -5 The conpounds according to the
I nvention may furthernore be used for the treatnent of tunours, tunour

di seases a r metastases. A correlation between_ii f r TF |
factor Vil ggé%mmg‘ggevel opnent of various types of cangé#fiﬁi@‘”g@é{f

i ndi cated by T.Taniguchi and NR 5 Lenoihe in Bioned. Health Res. (2000),
41 (Mol ecul ar Pat hogenesis of Pancreatic Cancer), 57-59. The publications

[ i d bel i b i | . ' f TF-VII d f X
o ot or s T8 EboRguls BB e ATSHEH Haydiiriibirpolbe i8S B2
Haermost .  1998hg ifeatietd of i ursﬁu@-\oﬁicﬁ?ﬁ@%ese%wc?%r tLiInﬁ'ou]r- méldstasdsnvest . 104:

o
1213-1221 (1999); B.M Muieller et al. . . Invest. 101: 1372-1378
(1998); M E.ABcusiation atweken tissugiactob TFHfaotos VVllal@edtheBdeved@oragntléf The

d f the f la_l b | oyed |_cal : ' [ di ent
1 human: and VRS HRPS OFEaat [ bonmh Agates By T SAnIOHENt SN Rrent and
preventgon of ﬁbﬂ@ﬂ%ﬂeﬁ?k@bﬁﬁ%@é’Sgélﬁ'@h4@3Mt{fé&5@ropbﬁmﬁe%§§%fd' al
infarction, arteriosclerosis, infla I of, apopl exy, angifa pectori s,

restenosi s afPancreatc Qeimeet)y 578%udicatio intermttens, venous thronbosis,
pul monary enbolism arterial thronbosis, nyocardial ischae- mia, unstable

angi na and st FaR @sblicatiansdisted Pelenodescrivenan aptiyomursl actiast ef Hi Wb t he
[ ti . 1t ~- 25 t ment hyl [ f
it her oscler ot 70 Fa @R iR 0V Bigus s SUBRIFL) o seace!” cer ebr o
arterialqdi segag, DbnREIY &NA! N TRioh®. i1derflbsteasss; 7d.popgunds are al so

enpl oyed i n conbination with other thronbolytic agents in nyocardi al
i nfarction, for@Heisanereetfalrinpt dphy lavest. 104 1288 t226 {189V after

L ool ys1 o o HLAISS, 1 2SI Thigd, 708 Y2756 (ki) and coronary

pass oper at
M.E. Bromberg et al. in Thromb. Haemost. 1999; 82: 88-92

A The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicineg, in particular for the treat-
ment and prevention of thromboembolic diseases, such as thrombosis,
myocardial infarction, arteriosclerosis, inflammation, apoplexy, angina

20 pectoris, restenosis after angioplasty, claudicatio intermittens, venous
thrombosis, pulmonary embolism, arterial thrombosis, myocardial ischae-
mia, unstable angina and strokes based on thrombosis.

e The compounds according to the invention are also employed for the
(« ~ 25 treatment or prophylaxis of atherosclerotic diseases, such as coronary
arterial disease, cerebral arterial disease or peripheral arterial disease.
The compounds are also employed in combination with other thrombolytic
agents in myocardial infarction, furthermore for prophylaxis for reocclusion

30 after thrombolysis, percutaneous transluminal angioplasty (PTCA) and
coronary bypass operations.

The compounds according to the invention are furthermore used for the
prevention of rethrombosis in microsurgery, furthermore as anticoagulants

35 in connection with artificial organs or in haemodialysis.



The conpounds according to the invention are furthernore used for the
prevention of rethronbosis in mcrosurgery, furthernore as anticoagul ants
35 in connection with artificial organs or in haenodial ysis. W 2004/ 087696
PCT/ EP2004/W028#1087696 The conpounds are furthernore usedPCHEPHW4EY248hi ng of
catheters and nedical aids in patients Lg-vivo, or as anticoagul ants for
the preservation of blood, plasna and other bl ood products in vitro. The
conmpounds accgr di Bg] to the invention are furthernore used for diseases in

whi ch bl ood cbRgGPEIPGUPASRredNERETENE wisedlin Som tleaping ehcatbeiersianfle course of
the disease Oﬁedfc%’?éﬁ%ﬁﬁ&fa&%pﬁsoﬁrﬁ\fo Q:Ir RSN %gpla?ﬁ’é '[‘erltﬂggrr@éf%tk?ﬁ pf f Of
g netds matory di

exanpl e, in can- cer, asis, 1rnrlra Seases, I ncluding

arthritis, anglood] plestresand 6thEndlcsdpadudts Aodes di g compblads aceoriding are
furthernore used for the treatnent of mg{ial ne (F. Mrales-Asin et al.,

Headache, 40, tofbeonvemiopzgre futtbermorendsed adisgasestinmich binssseeagidacr i bed,
t he conpounds,.accor di to. the jnvention a al so_enpl.oyed in conbination
with ot Bor ¢ MORIEIGE ekl SGokNERhRNaRh i Qlef B eate rre. wi ch
the "tissue plarasdifte @Nsotes iof 686nddry PAthATBEY 4.8 ds fér exdmSBt Rikdrase or
ur oki nase. The conmpounds according to the invention are adm nistered either
at the sane tcerirsiuding mstabikis, infammbtary disemseshimcludimg eethats, areht | oned.
Parti cul ar prgf@grence is given to sinmultaneous adm nistration with aspirin
in order to p BIS recurrence of the clot formation. The conpounds

accordi 0g to the invention are also used in conbination 25 with bl ood

pl at el et ¥gl ycoprotein receptor (llb/1lla) antagonists, which inhibit blood
pl at el et aggr Tpatcompounde dceeetihg mtheinveation ard Rgthermope nded ébr thee for nul a

| apd salts thereof 30 and to_a process for the preparation of conpounds of
t he -f or mul a | tre@teegnd-of migraine (F. Morales-Asin et al., Headache, 40, 2000, 45-4%).

15 in the treatment of the diseases described, the compounds according to
the invention are also employed in combination with other thrombolytically
active compounds, such as, for example, with the "tissue plasminogen
activator” t-PA, modified t-PA, streptokinase or urokinase. The compounds
according to the invention are administered either at the same time as or

20 before or after the other substances mentioned.

Particular preference is given to simultaneous administration with aspirin
in order to prevent recurrence of the clot formation.
The compounds according to the invention are also used in combination

(. 25 with bload platelet glycoprotein receptor (lib/llla) antagonists, which inhibit

blood platelet aggregation.

The invention relates to the compounds of the formula | and salts thereof
30 and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-10 and pharmaceutically usable derivatives, solvates and

stereoisomers thereof, characterised in that

35 a) acompound of the formula Ii



ing to Cains 1-10 and pharnmaceutical ly usabl e derivatives, solvates and
stereoi soners thereof, characterised in that 35 a) a conpound of the formul a
1 WD 2004/ 087696 PCT/ EP2004/ 002407 -7 Il 5 in which R has the neaning

i ndi cated iWWO@PU{087686 s reacted with a chl orof or mat e deP¢TEPIPEUR240%i ve an
internedi ate car- bamate derivative, which_.is subsequently reacted with a
conpound of the formula Il1l-1 10 ITH N15 HOj;)-R2 Il11-1 in which R1,
R2 and R3 have the nmeaning indicated in daiml, 20 and, if R denotes OH,

the OH group is optionally in p ed form and subsequently, if desired,

the OH protecting group i s Renol NHr b) a l¢gonpound of the fornula IV
R 30 ZN R3 1V, 35 in which R d R3 have the neaning indicated in Claim
1, WO 2004/087696 PCT/ EP2004/ 002407 -8 is reacted with a chloroformate
derivative to give an internediate car- bamate derivative, which is

subsequ:ntly inwhi I’?gi has tcheam(z:ecagm n%ulrr]1 |cate<§ in CIalmqul a 1ii-2

is reacted with a chloroformate derivative to give an intermediate car-
bamate derivative,

which is subsequently reacted with a compound of the formula 1il-1
10

15 5 -1

in which
R’ R? and R® have the meaning indicated in Claim 1,

20 and, if R' denotes OH, the OH group is optionally in protected form,

and subsequently, if desired, the OH-protecting group is removed,

b} acompound of the formula IV

R2
30 H,N

R3 \2

35 in which R? and R® have the meaning indicated in Claim 1,



5R R\ " N111-2 10 HO in which R and Rl have the neaning indicated in
Caiml, and, if RL denotes OH, the OH group is optionally in protected
form 15 and subsequently, if desired, the OH protecting group is renoved,
and/ or 20 avDaeMd/8r9aci d of the formula | is converted | PCDEBIVO4/0H2407 S
salts. The invention also relates to the gptically active forns

(stereoi soners), the enantioners, the racemates, the diastereoners and the
hydrates and sol - vates of these conpounds. The term sol vates of the
conpounds i s I8 &&acied Gttt @ chisaofonmate derivativeftoi giee ansolevmetialelcacul es ont o

t he conpounds which, formowi ng to their nutual attractive force. Solvates
are, for exaﬁﬁﬁ@tec#EW@“V%T di hydrates or al cohol ates. 30 The term

phar maceutic pl e, the
ol ts of 1 ho b 8 S oS R TR Vi B B3 10T UBIFZ, Poroar o
conpounds The term prodrug derivatives is taken to nean conpounds of the
forrrulq5 35 whi ch have been nodified with, for exanple, alkyl or acyl
groups,~ sugars WO 2004/ 087696 PCT/ EB8004/ 002407 -9 or ol i gopepti des and
which are rapidly cleaved in the or ismto formthe active conpounds
according to the invegb%on. These Is i ncl ude blodegradable pol ymer

e T Tt o AT A bty el Roene fonar oo, Pl at oo
to m xt iJr es of ihe- corrpoun t he/@r mul a |
10
o -~ ; NS
. in which R and R’ have the meaning indicated in Claim 1,
and, if R' denotes OH, the OH group is optionally in protected form,
15
and subsequently, if desired, the OH-protecting group is removed,
and/or
20 a base or acid of the formula | is converted into one of its salts.
The invention also relates to the optically active forms (stereocisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
’L : - o5 vates of these compounds. The term solvates of the compounds is taken
to mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. Solvates are, for example,
mono- or dihydrates or alcoholates.
30

The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and so-called
prodrug compounds.

The term prodrug derivatives is taken to mean compounds of the formula |

35 which have been modified with, for example, alkyl or acyl groups, sugars



according to the invention, for exanple m xtures of two di astereoners, for
10 exanple in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
These are particularly preferably m xtures of stereoisoneric conpounds. For
al | radi cal¥ORM487@ecur nore than once, such as, for exaﬁm%“%o%%l r 15
meani ngs are i ndependent of one another._ghove and bel ow, the radicals or
paraneters R, R2 and R3 have the neanings indicated under the formula I,

unl ess expressly stated otherwise. A denotes al kyl, is unbranched (Ii near)
or branched, @neligapeplides and whichzre rapjdly cleavey |rgtl'@rorggn@n'h’gq)f@gm the

preferably deg tiqdm'ga%rléqst;%@ rgr[ﬁtﬁ?%\;%tmn propyl, isopropyl, butyI

| sobutyl, sec- hernore" al so pentyl 1-, 2- or
3-net hyl but yl Théselal,solncaud@rb:é’de?grddasitemﬂlpm@paénvénﬁswlthe@bﬁgwundbexyl 1-
2-, 3- or 4-nethylpentyl, 1,1- , 2 , 3- Or

3, 3- di met hy| baegarding-todhe invartipnbas gescribed, Hor exampie, iy Insr dgRharmL- et hy! - 2-

nethylp opy!l 2,2-trimethyl propyl, furthernore preferably, for
exanpl e, tr|f+i%%%ﬁgzﬂﬁ?&5 A very particularly preferably denotes al kyl

having 1, 2, 3, 4, 5 or 6 C 30 atons, preferably nethyl, ethyl, propyl,
isopropyl, butyl, | sobutyl, sec-butyl, tert-butyl, pentyl, hexyl,
trifl uor omet hyhe ipantiahl ales oslates! toanixiyrés bf thie bdmpoundsebﬁ’;ﬂe foAnalasio denot es

cycl oal kyl . cl oal kyl preferaply_ denotes cycl opro cycl obutyl,
cycl opentyl , C% rgmmtﬁﬁk@‘ferﬁpn@f&ﬂm% l%@@@&@gm@%‘eomem for

PCT] EP2004 00288f01e HAnGlrtd 47 195 18 304 Y. g1onben 188, Fith, eth! ene,

propyl e exyl éné)’ fur't hernore branched al kyl ene.
R preferably afne@é afe bbhlcgrarh@:référﬁbly r’ﬁl)d&resrcﬁfs%r@bisbmhﬂmécﬁﬁpdmnd@ OH, OA

A-COO-, Ph-(CH2),-COO or cyclo- alkyl-(CH2), CQ0-, particularly preferably
I—(\, =0 or OH.
For all radicals which occur more than once, such as, for exampile, A, their
15 meanings are independent of one another.
Above and below, the radicals or parameters R, R? and R? have the

meanings indicated under the formula |, unless expressly stated otherwise.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,

20 6, 7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-buty! or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropy!, 1-ethyl-

propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-,1,2-,1,3-,2,2-,23-or
(- 25 33 dimethylbutyl, 1- or 2-sthylbutyl, 1-ethyl-1-methylpropyl, 1-sthyl-2-

methylpropyl, 1,1,2- or 1,2, 2-trimethylpropyl, furthermore preferably, for
example, trifluoromethyl.
A very particularly preferably denotes alkyl having 1, 2,3,4,50r6C
30 atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobuty!, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-
ethyl. A also denotes cycloalkyl.
Cycloaikyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
35 hexyl or cycloheptyl.



10 R2 preferably denotes HH C, F or alkyl having 1-6 C atons, such as, for
exanpl e, nethyl, ethyl, propyl, butyl or trifluoronethyl. R3 preferably
denotes a nonocyclic saturated, unsaturated or aromatic 15 heterocycle
havi ng 1 t avd28i4/0876a6d/ or S atons, whi ch rmay be unsubst i pCT/EP®I4/@024070N0- ,
di- or trisubstituted by Hal, A OA =Ndsgnd/or carbonyl oxygen (=0), or R3
al so denotes CONRQRS. R3 particularly preferably denotes 2-oxopiperidin-1
-yl, 2-oxopyrrolidin-1-yl, 20 2-oxo0-1H pyridin-I-yl, 3-oxonorpholin-4-yl,
4- oxo- IH-pyr|Mkyieme3nrefe23miyadenbte$memlene, e;thylelepﬁmpyleimzbmydemel yl,

2-i m nopi peri di rroli -1- |mnormrpholln4y|

2-i m noi m daﬂﬂtﬂﬁﬂgf’rﬁe"y'@“ q{@%/ermopg gﬁréé‘!eﬁ’ qlkyl9pe

2, 6- di oxopi peridinl-yl, 2-oxopiperazin-1-yl, 2,6-dioxo 25 piperazin-1-yl,
2,5-dioxopyrro|idin-|-y|, 2-oxo-1,3-oxazolidin-3-y|, 3- 0X0-

2H- pyri dazi n-R-prefer@blyajurotes Hamed-CFC-H= 2- oxoazepan-1 -yl), 2-azabicycl o-
[ 2. 2. 2]§ctan 3-on-2-yl, 5,6-dihydro-1 H pyrimdin-2-oxo-1 -yl, 2-o0xo0-1, 3-
oxazi nan-3-yl, 4H 1, 4- oxazi n-4-yl, furyl, thienyl, pyrrolyl, imdazolyl,

oy, 520 BAgEAN vohB LY o1 iRt | shibyaatab LY
pyri dazi nyl , @yyaOHY-COTL 'paﬂ@d;aﬂy prferatty HIEBUsOH, Ut ed by Hal and/or A

or CONRRS. 35 Ih a further enmbodi ment, R3 preferably denotes
2- oxopi peri din-1- yI 2- 0X0- yrrolldln 1-yl, 2-oxo-1H pyridin-1-yl,

3- oxonor phol i xo | H- py, 876 | EP2 -11

di n- 1- y1¢ o'g pﬁﬁfﬁb}ya ?’PP"?SJ'F (EIQFCB[(ﬁ%'ﬂﬁj’@)’ g'%ngc%ms %"‘é’h@ %BT peri di n- 1-
yl, 2|mnopy [ i m noi m dazolidin-1-yl,

2-imno-1 H p%/)‘?ég@‘% q“eih)))f etE)??I' lp%@ﬁopl BQQ': ﬂdrflﬁHérdfh?th% oxopi perazin-1 -yl,

2\/ 6 di oxopi perazi nl - yI 2, 5-di oxopyrrolidin-1- yI

2-0x0-1, 3- oxazpl I di n- , 3 5 oxo-2H pyridazin- 2-caprolactam 1-yl (=

2- oxoazepan- 1l yPBefe@bé&gen%tﬁéﬁWQPQcﬁd'@jﬁ%%"@ﬁe@ W@f?ted or aromatic

5, 6-di hydr o- d Y% i

AH 1, 4- tRazi #%f%d ep'ﬁ\’dﬁ |Xt§ R a% éugs%té's‘f‘é’r %@a“‘%@ 5% dhsubsti
tuted or mono-, di- or trisubstituted by Hal, A, OA, =NH and/or carbonyl
oxygen (=0), or R® also denotes CONR'R®.

R’ particularly preferably denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl,
20 2-ox0-1H-pyridin-1-yl, 3-oxomorpholin-4-yi, 4-oxo-1H-pyridin-1-yl, 2-oxo-
1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yi, 2-iminopiperidin-1-y!, 2-imino-
pyrrolidin-1-yl, 3-~iminomorpholin-4-y!, 2-iminoimidazolidin-1-yl, 2-imino-
" 1H-pyrazin-1-yl, 2,6-dioxopiperidini-yl, 2-oxopiperazin-1-yl, 2,6-dioxo-
o 25 piperazin-1-yl, 2,5-dioxopyrrolidin-1-yl, 2-0x0-1,3-oxazolidin-3-yl, 3-oxo-
2H-pyridazin-2-yl, 2-caprolactam-1-y! (= 2-oxoazepan-1-yl), 2-azabicyclo-
[2.2.2]octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-2-oxo-1-yl, 2-oxo-1,3-
oxazinan-3-yl, 4H-1,4-oxazin-4-yl, furyl, thienyl, pyrrolyl, imidazolyl, pyra-
30 zolyl, oxazolyl, isoxazolyl, thiazolyl, iscthiazolyl, pyridyl, pyrimidinyl, tri-
azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyrazinyl, optionally
mono- or disubstituted by Hal and/or A, or CONR*R®

35 In a further embodiment, R* preferably denotes 2-oxopiperidin-1-yl, 2-oxo-
pyrrolidin-1-yl, 2-oxo-1H-pyridin-1-yl, 3-oxcmorpholin-4-yl, 4-oxo-1H-pyri-



Hal and/or A 10 R3 very particularly preferably denot es

2- oxopi peridin-1-yl, 2-oxopyrrolidin- 1-yl, 2-oxo-1 Hpyridin-1 -yl,
30xom)rpholln43/ 4ox01H-pyr|d|n1 yI 2-0x0-1 Hpyrazin-1-y

2- oxoi m daz¥0 A4 81/69.6 2, 6-di oxopi peridinl -yl, 15 2- of@ﬂ'ﬂ%’éﬁ’%@ﬂ?@l yl,
2, 6- di oxopi perazin-1- yI 2, 5- di oxopyrrolig¢in- l-yI

2- 0x0- 1, 3- oxazol i di n- yI 3- oxo0- 2H pyri dazi n- 2- yI 2 caprol actam 1-vyl

2- oxoazepan- 1 6{/ azabl cycl o r{; ] - oct an- 3- gn- 6- di hydro-1 H
pyri m di n- 2- 0% 1y§ﬁ| o0 k6Pyragl iaa,.%aﬁommgaz@fdmmﬂ 3lmanlnaer ipt1- 20 1n
CONRARS, NR4 r e | am no,

di et hyl am no%p?rlﬁﬁ'ﬁé hdomgpr?qﬁ] § ' Qﬁgoﬂp hﬂ;s{é @@%ﬂbhd r?t] la | can
have one or mrlmum@nHtWazﬁ‘n 12 rzaeldwxongﬁemd mwnzté)@:rpﬁseme_motryurz &n various
stereoi soneric forns. The formula | enconpasses all| these forns.

Accordi ngly, tdr%opmeéamnb-ryl rzaﬁadi@éopyrwlvssrrﬂrmﬁ@wo . 8-axpgokdinpbyinds of the
30 formgla | in %’ 2slt one olf &@1 adi cal s hﬁs oBe of the
preferréd meSAPT pyrr1| 20%:Y, arsPLolag PERGRARS YD @ fpounds can
be expressed f f I to the
formula | andbwcwgha%tgmiﬁp?; rSS(rjlgo_t@“L’-{ s?g;]#a eéﬂnlﬁﬁrz]nlgr‘%gc?gfﬂg%;égﬁ have 35
t he neani ng i Adi-oxaznant3adr 4kt 4faxazin-4-yl,, ofticnaily mdriceror\is kit d 1496

PCT/ EP2004/ 00{2_@?7 -1%&i nla R denotes Hal or -CEC-H, in Ib R3 denotes a
monocycl i c saf\® #PE@r Ainsaturated or aro- matic heterocycle having 1 to 4 N,

0 and/ or, 0S atons, 5 which may be unsubstituted or nono-, di- or trisub
stltutea by Hal, A OA, =NH and/or carbonyl oxygen (=0), or CONRARS

R® very particularly preferably denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-
( / : 1-yl, 2-ox0-1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-yl,
2-oxo-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-y!, 2 6-dioxopiperidini-yl,

15 2-oxopiperazin-1-yl, 2,6-dioxopiperazin-1-yl, 2,5-dioxopyrrolidin-1-yl,
2-ox0-1,3-oxazolidin-3-yl, 3-oxo-2H-pyridazin-2-yl, 2-caprolactam-1-yl (=
2-oxoazepan-1-yl), 2-azabicyclo[2.2 2}-octan-3-on-2-yl, 5,6-dihydro-1H-
pyrimidin-2-oxo-1-yl, 2-ox0-1,3-oxazinan-3-y! or 4H-1,4-oxazin-4-yl.

20 in CONR’R®, NR*R® preferably denotes methylamino, dimethylamino,

ethylamino, diethylamino, pyrrolidino or piperidino.

The compounds of the formula | can have one or more centres of chirality
Q ' 25 and can therefore occur in various stereoisomeric forms. The formula |

encompasses all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
30 formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds can be
expressed by the following sub-formuiae la to Ih, which conform to the
formula | and in which the radicals not designated in greater detail have

35 the meaning indicated under the formula |, but in which



10 R4,

R5,

I ndependent |y of one anot her,

al so denote an alkylene chain having 3, 4 or 5 Catons; 15 inlc R3
2- oxopi peridin-1

3- oxonor phoVV oM/
2- oxoi m dazo-
3-i m nonor phol i n-4-yl,
i m no-| H pyrazin-1-yl

2, 6- di oxopi pef’ g
2-oxo-1,3-oxazoI|din-3-y|

2- oxoazepan-1 25 yl),
H pyri mi di n- 2indlbo- 1 - R,

furyl,
t hi azol

th

yl,
oxadi azgl yl,

Zin-1-

?696 A-
l'idin-1-yl,

2-oxopyrrolidin-1 -yl, 20xo|H—pr|d n- 1-
oxo 1 Hpyridin-1-yl, 2-oxo-1 H p¥F Q%Pﬁ‘mi‘“’é//q“b"
2-im'nopiperid-i‘rE;L-yI, 2-1m nopyrrolidin-1-

2-1m noi mdazolidin-1-yl, 2- 20

I2 6- d'%ﬁﬁg%%%rﬁlfd i 3;(0- pi perazin-1-yl,

i enyl, pyrrolyl,

I sot hi azol yl ,

di substituted by Hal

anot her,

denotes H,
denot es unsubstituted phenyl;

10

15

20

25

30

35

inlc

3-0xo0-2H pyridazin-2-yl, 2-caprolactam1
2- azabi cycl o[ 2. 2. 2] -oct an- 3-on- 2-yl

denote Hor A R4 and R5 together

denot es

yl,

-yl (=

5, 6-di hydro- 1
2- oxabeript8s mzhwchaswtura@& ubsdtupated or-aroy | |
I m dazol y azonI oxazol yl, |soxazolyl
30 ﬁyatlwete@mlw@wm qml\bzfmaﬂdlort%ﬁtcaaw vl
t hi adi azol yl ,

2ol NREHTRATSE M BRI M B B por O

denote H or A VO 200@HTPAPA RN 82940 Zarzobfl Bygend RS

together al so denote an al kyl ene chain haV|ng 4 ons; in
=0, OH, A A-Coo(=(Bh- (CH2) " - C00-, '5 cycloal kyI (CHZ) COO-, Ph

R* R®,

or CONR'R®

independently of one another, denote H or A,

R* and R® together also denote an alkylene chain having 3, 4 or

R3

R* R®,

5 C atoms;

denotes 2-oxopiperidin-1-yi, 2-oxopyrrolidin-1-y!,
2-0x0-1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-
1H-pyridin-1-yl, 2-ox0-1H-pyrazin-1-yl, 2-oxocimidazo-
lidin-1-yl, 2-iminopiperidin-1-yl, 2-iminopyrrolidin-1-yl,
3-iminomorpholin-4-yl, 2-iminoimidazolidin-1-yl, 2-
imino-1H-pyrazin-1-yl, 2,6-dioxopiperidin1-yl, 2-oxo-
piperazin-1-yl, 2,6-dioxopiperazin-1-yl, 2 5-dioxo-
pyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-3-yl, 3-oxo0-2H-
pyridazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-1-
yl), 2-azabicyclo[2.2.2]-octan-3-on-2-yl, 5,6-dihydro-
1 H-pyrimidin-2-oxo-1-yl, 2-oxo-1,3-oxazinan-3-yl, 4H-
1,4-oxazin-4-yl, furyl, thienyl, pyrrolyl, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl,
thiadiazolyl, pyridazinyl or pyrazinyt,

opticnally mono- or disubstituted by Hal and/or A,

or

CONRR’,

independently of one another, denote H or A,

ld R



inle R denotes Hal or -C=CH R denotes H =0, OH QOA A COO,
Ph- (CH2) ~_C00-, 10 cycloal kyl -(CH2)n-COO-, Ph denotes unsubstituted
phenyl, R2 denot es H Hal or A, R3 denotes 2-oxopiperidi
2- oxopyrrolv?’@zpio“fj gﬂ 15 2-oxo-1H pyridin-1-yl, 3- oxorm?‘ﬁ?(@#ﬂrqﬂﬁmﬂw 4- oxo-
1 Hpyridin-1 -yl, 2-oxo-1 H pyrazi n-l-y—l1,32-oxoi m da- zolidin-1- yI
2-1m nopi peridin- 1 yl, 2-imnopyrrolidin-1- yl, 3-imnonorpholin-4 yI

2-i m noi m dazol i di n- -yl p di oxapi eridinl-

2 20 oxopi per azi n- 1- ngzd%%@ﬁr LA, el nd P PATRRRE T YL
2- 0x0- 1, 3-oxazol i di n- 3 yl, t?;# pyridazin-2-yl, 2- caprolactan}l yl (=
2- oxoazepan-1 - yl), 2- azablcycl 2.2]-octan-3-on-2-yl, 5,6-di hydro 25

| H pyri m di n-2- oxo-1-yl, 2-o0xo0-1, 3-oxazi nan-3-yl, 4H 1,4 oxazi n-4-yl,

furyl, thienyl rroII i m dazol y|, zql vyl zoly azol yl,
t hi )altzol yl, i }s/'é‘tlﬁl gzol@?/ pyréefinte gb‘yfﬁﬁ?@ﬁn&ﬁ?ﬁ‘@&i@i&y C‘f'ém E:QQT y?/,

oxadi azgl yI 30 t hi adi azol yl Zpayl )yrazi nyl, optionally nono- or
di subst T t ut ed by Hal and/or Ay@g&%ﬁ%&eb(@S R, R5, independently of one

anot her, denote H or P 4 WRIeHd4 0BLa94itheld )4/ 002407 -14 Wand RS
t oget her al somdlgnote F%n al kylc(iaenneotgsh?-llarllorav' egH or 5 C atons;
R’ denotes H, =0, OH, OA, A-COO-, Ph-(CH,),-COO-,
10 cycloalkyl-(CH),-COO-,
Ph denotes unsubstituted phenyi,
("_'/ R? denotes H, Hal or A,
“ R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-y!,
15 ” 2-0x0-1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-0xo-

1H-pyridin-1-yl, 2-ox0-1H-pyrazin-1-yl, 2-oxoimida-
zolidin-1-yl, 2-iminopiperidin-1-yl, 2-iminopyrrolidin-1-
yl, 3-iminomorpholin-4-yl, 2-iminocimidazolidin-1-yl,

2-imino-1H-pyrazin-1-yl, 2,6-dioxopiperidin1-yl, 2-

20 oxopiperazin-1-yl, 2,6-dioxopiperazin-1-yl, 2,5-dioxo-
pyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-3-yl, 3-oxo-2H-
pyridazin-2-yl, 2-caprolactam-1-yt (= 2-oxoazepan-1-

' yl), 2-azabicyclo[2.2.2]-octan-3-on-2-yl, 5,6-dihydro-

(\ ' 25 1H-pyrimidin-2-oxo-1-yl, 2-oxo-1,3-oxazinan-3-yl, 4H-
1,4-oxazin-4-yl, furyi, thienyl, pyrrolyl, imidazolyl,
pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl,
pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl,

30 thiadiazolyl, pyridazinyl or pyrazinyl,
optionally mono- or disubstituted by Hal and/or A,
or
CONR'R’,

35 RYR®,  independently of one another, denote H or A,



in |If R3 denotes 2-oxopiperidin-1 -yl, 2-oxopyrrolidin-1-yl, 5
2- oxo- 1H pyridin-1-yl, 3-oxonorpholin-4-yl, 4-oxo- 1 Hpyridin-1 -yl,

2-0x0-1 H | N1 -yl, 2-oxoimda- zolidin-1-yl, 2-im ' i din-1-yl,

2-i mi nopyr MDA %Y1 3-im nomor phol i n-4-yl, 2-i i noi E?@@%‘{”i‘@‘:”ﬁ‘-”}-y| . 10
2-imno-1H pyrazin-1-yl, 2, 6-di oxopi peridl4i-yl, 2- oxopiperazin-1 -yl,
2, 6-di oxopi perazin-1-yl, 2,5-dioxo- pyrrolidin-1-yl,

In ol1dl y!
2. oxoazepan-1 15 y1) . Robhd R GSAREr5I6 dorde ot Sdlne Sraf VTR 1. 1
H-pyrimdin-2-oxo0-1 -yl, 2-ox®¢latdnexazi nan-3-yl or 4H 1, 4-oxazin-4-yl,

optionally nono- or disubstituted by Hal and/or A; 20 in Ig R3 denotes

2- oxopi peridin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1H pyridin-1-yl,

3- oxonor phol in-4-yl, 4soxo- 1 Hpyridin-1-yl. 2-gxQ-1 Hpyrazip-1-yl,

2- oxoi mi da- Z0l 'flqi n- 1§y| 2, éi“%_ﬂ"g%%gr%ﬁ' _r}ﬁtﬂ‘arﬁi 2‘-%98%%@&52?%1 25 yl ,
2, 6-di ogopi perazin-1-yl, 2, 5'21b525—‘3lwggﬁhihd‘l . %—Micrmorpholin-mxll, 4-0x0-

2- 0x0-1, 3-oxazol i di n-3-yl, 3-o0xo-2H pyridazin-2-yl, "2-caprdlactam1-yl (=
2- oxoazepan-1 -yl), 2-azabi cytHglyofih-2-y2] 2-oxodH-By@zir-1y, 28x6indiday dr o- 1
Hpyrimdin 30 2-oxo0-1 -yl, 2-0x0-1, 3-oxazi nan-3-yl, or4H 1, 4-oxazin- 4-yl;
in Ilh R denotes Hal or -C=C F%Ol@ﬁ"'%?y?id(%?ﬁ@tr@'@%”di%‘,"“ﬂ—i?"@(,‘om(f@ﬁlﬂ"“

e GO creleal (B Romnh2RRSASEEIERR Y 002107
10 2-imino-1H-pyrazin-1-yl, 2,6-dioxopiperidini-yl, 2-
oxopiperazin-1-yl, 2,6-dioxopiperazin-1-yl, 2,5-dioxo-
( 'ﬂ pyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-3-yl, 3-ox0-2H-
pyridazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-1-
15 yh}, 2-azabicyclo[2.2.2]-octan-3-on-2-yl, 5,6-dihydro-
1H-pyrimidin-2-oxo-1-yl, 2-ox0-1,3-oxazinan-3-yl or
4H-1,4-oxazin-4-yl,
optionally mono- or disubstituted by Hal and/or A;
20 _ 3 o -
inlg R denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl,
2-ox0-1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-0xo-
1H-pyridin-1-yl, 2-oxo-1H-pyrazin-1-yl, 2-oxcimida-
, zolidin-1-yl, 2,6-dioxopiperidin1-yi, 2-oxopiperazin-1-
‘\ 25 yl, 2,6-dioxopiperazin-1-yi, 2,5-dioxopyrrolidin-1-yi,
2-oxo-1,3-oxazolidin-3-yl, 3-oxo-2H-pyridazin-2-yl,
2-caprolactam-1-yl (= 2-oxoazepan-1-yl), 2-azabicy-
clo[2.2.2}-octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-
30 2-ox0-1-yl, 2-ox0-1,3-0xazinan-3-yl or 4H-1,4-oxazin-
4-yl;

inlh R denotes Hal or -C=C-H,
35 ¥ denotes H, =0, OH, OA, A-COO-, Ph-(CH;),-COO-,
cycloalkyl-(CH,),-COO-,



RZ denotes H, Hal or A R3 denotes 2-oxopiperidin-1-yl,
2-oxopyrrolidin-1-yl, 2-oxo-1H pyridin-1-yl, 3-oxonorpholin-4-yl, 4-oxo- 5

1 Hpyridin-1 -yl - 0X0- 1H pyrazi n-1-yl, 2-oxoimda zolidip-1-

2, 6-di oxopi‘Bé@P%‘r’%Féﬁ , 2-o0xopiperazin-1- yl, 2,6-di oxop? t&g%qoﬁ)_oyfn%

2, 5-di oxopyrrolidin-1-yl, 2-oxo-1,3-oxazthidin-3-yl,

3- ox0- 2H pyri dazin-2-yl, 10 2-caprolactam 1-yl (= 2-oxoazepan-1-yl),

2-azabi cy- clo[2.2.2]40ctan-3;0n-2-vl -di hwdro- 1H pyri m di n- 2-oxo-1-yl,
or " 4r S PsnRe B

2- oxo- 1, 3- oxazi nan- 3- 'A denot es unbranched,
branched or cyclic alRyl havid#ghotds ) Haldr@rs, in which 1-7 H atonms may al so
be replaced by F and/g)r chlorine, Hal denotes F, C, Br or I, n denotes O,
1, 2, 3 or 4, 20 andRphar nacdendtesPrgxapizdridindeyli 2aadopyerolidiab-ty|, sol vat es
and stereo- isoners thereof, jncluding.m xtu thereqgf in all ratios. The
conpounds of the formula | a Oépéﬂ"'tpgﬂgl@fiﬁy{'%ﬁ'axq’fﬁpﬂ?%%ﬂéﬂt|4"P’F"F§ 25
preparagi on thereof are, in agdidj-Of_105ePakEC -hQqd I ner se, as
described in the literature (?ﬂrwé%hngwg’ ?ﬁ)&gﬁe’p—?yg%égﬁgﬁhgwg}msuch as
Houben- Wyl , Methoden der or gaglidieHeyl, Eltediogopiletidprsyipb-dRopiserazin-1-

Chemi stry], Georg-Thienme-Verlag, Stuttgart), to be ﬁr.eci se under reaction 30
condi tions which are known an¥. 26-gigspaipesazinHeyls didtdicxapyirehdin-1gle can

i oned here in greater detai 1206 (BB HREE % 2B e BB ™ 16
10 2-caprolactam-1-yl (= 2-oxoazepan-1-yl), 2-azabicy-
clo[2.2.2]-octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-
( ~ 2-0x0-1-yl, 2-ox0-1,3-oxazinan-3-yl or 4H-1,4-0xazin-
4-yl,
15 A denotes unbranched, branched or cyclic alkyl having
1-10 C atoms, in which 1-7 H atoms may also be
replaced by F and/or chlorine,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable derivatives, salts, solvates and stereo-

20

isomers thereof, including mixtures thereof in all ratios.

e The compounds of the formula | and also the starting materiais for the
i preparation thereof are, in addition, prepared by methods known per se,
as described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
30 conditions which are known and suitable for the said reactions. Use can
also be made here of variants which are known per se, but are not men-

tioned here in greater detail.

35



If desired, the starting materials can also be forned in situ so that they
are not isolated fromthe reaction m xture, but instead are inmmedi ately

con- vertedwt)uzrouz@r,%d'fﬁnto t he conpounds of the formula I.F@Tg?g&“ﬁéz\;‘gfe

starting conmpoun the formulae 11, I11-1, 111-2 and
Conpounds of the fornula | can preferablyl!®e obtained by reacting com 10
pounds of the forrmula Il or IV with a chloroformate derivative, for exanple

quent 1y r cact § o EnERaRing Raliefs By el Rl G (e

reaction is gaoeiseldted frent ingtreadtion mikilire NRJttinstebd ené imadidielygeesence of
an aci d-bi ndi ng agent, preferably an alkali or alkaline earth nmetal hydrox-

i de, car bonat ¥eed Birthartoiedhe comMpoundsof thafernaslad weak acid of the alkal i
or alkaline earth netals, preferably of potassium sodium calciumor cae-
sium It may al so be favourable to add an organic base, such as triethyl- 20

am ne, @i met hgbafd f the. staningBorfHUndiUbAL FoPnul8e 18N|-4X RS Srkf IV phenol
conponent of the formula Il "or of the alkylation derivative of the formula

I11. Dependingvein the conditions used, the reaction tinme is between a few
m nutes and 14 days, the reaction tenperature is between about 0 and 25 150,
normal |y between 200 and 130. Exanples of suitable inert solvents are

hydr ocar bons, Hﬁﬂ) r ﬁf”ela% é%;’ti ~ xyl ene;
chl ori nat ed h)?g)r Cé@@g@%ﬁ@%@tﬂgaﬁgéﬁﬂﬁeﬁtﬂ rbge%?/ ene,y EL -ﬁgg;ﬁﬁ)r oet hane,
t et rachkgr omepbands oftrecfoemiiizr finop IV diithhd ehlensfohaats derihenive| for exaatpi@s

nmet hanol , et hanaol, isopropa- n- propanol , n-butanol or tert-butanol;

ethers, such 49iiPRbeRyl Qf@fo?f(;‘laé‘?:itgcq&‘f%ﬁslIintéfrﬁﬁﬂi,atQ saanateEe SHPSETHF) or
ol hor e by BB BB i B5mRB RS Y BRSPRURE I BERTE: "Ylich' ac-acet one
or butanone; am des, such as WD 2004/ 087696 PCT/ EP2004/ 002407 -17
15 The reaction is generally carried out in an inert solvent, in the presence of
an acid-binding agent, preferably an alkali or alkaline earth metal hydrox-
ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or
alkaline earth metals, preferably of potassium, sodium, calcium or cae-
sium. It may also be favourable to add an organic base, such as triethyl-
20 amine, dimethylaniline, pyridine or quinoline, or an excess of the phenol
component of the formula Il or of the alkylation derivative of the formula Ill.
Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about 0° and

(. 25 150°, normally between 20° and 130°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
30 such as trichloroethyiene, 1,2-dichioroethane, tetrachioromethane, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropy! ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
35 ethylene glycol monomethyl or monoethyl ether, ethylene glycoi dimethyl

ether (diglyme); ketones, such as acetone or butanone; amides, such as



acetam de, di nethyl acetam de or dinethylformam de (DVF); nitriles, such as
acetonitrile; sulfoxides, such as dinethyl sulfoxide (DMSO); carbon

di sul fi de; r jc acids, such as formc acid or aceti Ld: nitro com
pounds, sucﬁ?)a@%%%@%net hane or nitrobenzene; esters, su ﬁ@?hée%f‘ﬁ@&éce- 5
tate, or mixtures of the said solvents. CbApounds of the formula | can
furthernore be obtained by renpoving the protecting group from conpounds of

tarting mat P ard o bR Ak Ehioglr oF BV FainB el (e 3B BB Cont or m
to the formil éskapeﬁiﬂﬁtrifé?%bﬁbﬂid@@,rélﬁﬁpﬁgdiﬂﬂhprgﬁiﬁﬁéwsmm; cadpopnd/ or
hydr oxyl groups instead of one or nore free am no and/ or hydroxyl groups,

pref erabl y thdiselfige; carbsuyhy agidsa el ap fonye Ecithonacets a¢idt ritre M- an H at om
bonded to an N atom i articular thos ich carry an -N _.group, in
which R denopggn‘i% S&Frﬁr’f@-'afFBFEé'??%%P@@gé”FﬁE%%%&& 55931 ﬁﬁleﬂéﬂ(ﬂf%,' and/ or
those wBi ch CgdtgYormBGreofith@’sa lk&gtsgroup instead of the 20 H atomof a

hydr oxyl group, for exanple those Ich conformto the for- nula |, but
carry an -OR' or -COOR' group, in which R' denotes a hydroxyl-protecting
group, instead of an - 25 It is also possible for a

OH or CO(F—I roup.
plurality of SompawdsAfthe formy %r'gﬁf‘ furthersrQreReCRIRINGs PMFRIMSYING s oxy !
groups to be 11 ! %ﬁ#} f Sk [ . ~lal .~ f ot he
protecting gr@tﬁéaﬁ%g@f@)@?e 61 e"ﬁ]eo%toﬂﬁﬁg% one‘éelmo 'ﬁ%&‘?ﬁttamegﬁ Oc'énoﬁn many
cases begqr emowlpastbetirig yedup. 30 The term "ami no-protecting group” is known
in general terns and relates to groups which are suitable for protecting
(bl ocking) an ami no group against chem cal reactions, but which are easy to

oPne ol ccuFLErRER 4 Enadn el A Bl s BR bR B b A o Sor s
or substitut eqyhadttonfdiito tItRIAE D8R ¥BntHir cBE9P4AGIRE Hidtected amino
15 and/or hydroxyl groups instead of one or more free amino and/or hydroxyl
groups, preferably those which carry an amino-protecting group instead of
an H atom bonded to an N atom, in particular those which carry an R'-N
group, in which R' denotes an amino-protecting group, instead of an HN
group, and/or those which carry a hydroxyl-protecting group instead of the
20 H atom of a hydroxy| group, for example those which conform to the for-
mula |, but carry an -OR” or -COOR” group, in which R” denotes a

hydroxyl-protecting group, instead of an -OH or -COOH group.

It is also possible for a plurality of — identical or different — protected amino
and/or hydroxyl groups to be present in the molecule of the starting mater-
ial. If the protecting groups present are different from one another, they
can in many cases be removed selectively.
30
The term “amino-protecting group” is known in general terms and relates
to groups which are suitable for protecting (blocking) an amino group
against chemical reactions, but which are easy to remove after the desired
35 chemical reaction has been carried out elsewhere in the molecule. Typical

of such groups are, in particular, unsubstituted or substituted acyl, aryl,



-18 aral koxynet hyl or aral kyl groups. Since the am no-protecting groups are
renoved after the desired reaction (or reaction sequence), their type and
size is furthernmore not crucial; however, preference is given to those hav-
ing 1-20, iWOP4e4/083éfI6ar 1-8, C atons. The term "acyl groBFT/EPZIMHIBE7 under 5
stood in the broadest sense in connectionigith the present process. It
enconpasses acyl groups derived fromaliphatic, araliphatic, aromatic or

het er ocycl i c carboxylic acids or sulfonic acids, and, in particul ar, al koxy-

carbonyl , aryRelg@aimashyl oraralkys geating Since tiel@RiNepIBLERHNOGIreUps areExam 10

B o kanoy! s (ovd BRI deaPat R Hion WTeaRal SEinbasd BRIEGRrand 1 Y
oxyal kanoyl , sizehs astHEAora N si sl DRBWE Ve s WedfepndiEis Vet &Y BRRE hav-
et hoxycarbonyl, 2,2,2-trichl oroethoxycarbonyl, BOC (tert-butoxycarbonyl),

15 2-i odoet hoingck2Boitypartiaukar KeltyC atbmsyThe deroh“acyl GRIUN"is kv belmdzoxy") ,

4- met hoxybenzy|] oxy.car bonyl , EMOC, aryl sul fonyl, such as Mr. Preferred

ani no- pisot ect g@%ﬂiﬁ%@’fé@@%@@ﬂéﬁw ﬁ?fﬁ'?e?w{wﬂﬂ%ﬁefeéﬁz,t PERESS: benzyl  and
acetyl. 20 Th - = 25 d vt S abd KR AR den gener al
terns and re g%@@ﬂ?gﬁ%s?% p?#%%ééﬂsg\?ée&gaﬁﬂwg tilfc b?}dglﬁ\t&ég’ﬁ r{r?g a hdyrdroxyl
group agai nsheterecydialcarleacticerids dusulfdric Acialscardsin dapticdan\ekadyter t he
desired chem cal reaction has been carried out el sewhere in the nol ecul e.

Typi cal 25 of cathamyh@byip¥ycarbonyleanthesregiai araHaxycaenyt graupsd Exam-

substityted a I C , - groups or
oot si 151 or Sl 4hiA ot ERY sudt & 565 syl by

hydr oxyl - pr ot egdlkasoyd! SuitsadpRefibcstyH-ar6ylabush BS ®ehbsey! dtelyl;&Fpved again
after the desired chem cal reaction or 30 reaction sequence;, preference is
i ven to grougxyaikaney, suchoas PRAIAIkexysabonyl.-sLeh &5 eethnxycaskamnyl.es of

P R UD., 25 gt B SanpidrpoREngc (G IIBHAAESRY).

15 2-iodoethoxycarbonyl; aralkoxycarbonyl, such as CBZ ("carbobenzoxy"),
4-methoxybenzyloxycarbonyl, FMOC,; arylsulfonyl, such as Mtr. Preferred
amino-protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl
and acetyl.

20 . e .
The term “hydroxyi-protecting group” is likewise known in general terms
and relates to groups which are suitable for protecting a hydroxyl group
against chemical reactions, but which are easy to remove after the desired

= chemical reaction has been carried out elsewhere in the molecule. Typical
25

7

of such groups are the above-mentioned unsubstituted or substituted aryl,
aralky! or acyl groups, furthermore also alkyl groups or alkylsilyl protecting
groups. The nature and size of the hydroxyl-protecting groups are not cru-
cial since they are removed again after the desired chemical reaction or
30 reaction sequence; preference is given to groups having 1-20, in particular

1-10, C atoms. Examples of hydroxyl-protecting groups are, inter alia,

benzyl, 4-methoxybenzyl, p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and

acetyl, where benzyl and tert-butyl are particularly preferred. If R' denotes
35 OH, very particular preference is given to the ferf-butyldimethylsilyl

protecting group.



acetyl, where benzyl and tert-butyl are particularly preferred. If Rl
denotes 35 OH, very particular preference is given to the
tent-butyldinmethylsilyl protecting group. WO 2004/ 087696 PCT/ EP2004/ 002407

-19 The COIWBQR&g)eS%f%t he formula | are liberated fromt h ¢,[,/E§,% ’deﬁgﬁum g

deriva- tives"- péndi ng on the protecting group used - for exanp

strong acids, advantageously using TFA-ot9perchloric acid, but also using
other 5 strong inorganic acids, such as hydrochloric acid or sulfuric acid,
strong organic carboxylic acids, such as trichloroacetic acid, or sulfonic
acids, such as benzene- or p-toluenesulfonic acid. The presence of an

addi tional iTies compouads of thepfossiubd Pardliberatedipdmathshyanctiores seriya- Sui t abl e
inert sol 10 vents are preferably organic, for exanple carboxylic acids,
such as acet i tvesacHgperdingras theurtemingdarpLR psea oA $X8MPe URBAEIroNS des,

2150 “a1 cohol 088 ARG B5R0 SIS pe PGt e phALASB MR RGatrel T " ™ ¢

M xtures of l&rédeirdbarfc@Rits S06s a8 HydrdiriodE Qciﬁlﬁrté?ﬂffuf"%ra%létﬁtﬁcfh@' e. TFAis
preferably used 1n excess wthout addition of a further solvent, perchloric

acid is pref- or@amm garberylid acidbesudabr as bichiproagetio ecidf oaselfomcacuds and 70%
perchloric aci in the ratio gal Th reactlo eratures f

r..t he
cl eavage are %%ﬁ? Rengengrrp- oRLBcH- ih@ PEgRRACERfEN ﬁ? 'E"r‘%lbl y
bet ween 15 a”ﬁe?t?s \?%"t(lé EB%E%TIB‘E&?éHéFQIwa;éﬁe?%%ﬁrﬁﬁltéﬁlg ihdet sgLoups can,

for exanple, prefe e renoved ~ using or onet hane or using

appr oxi qgt el yvéqtsqarél‘plréi@rabija ofijanie, b exampid cdrboRflic anids! SichAéecgtioup can
be renoved usi n% an approxi mately 5 to 50% sol ution of dinet hé am ne,
di et hyl ani ne 8¢idpeihers,cued aswtetnamd@qfu@@bdlox@w%mﬁ?s, S asBMiy gr oups,

such as, for t I | group, are
removed. for ﬁé@ﬁ%bg’fedeég%Pﬁg,_ %@cgt%b[%lloro%%tﬁérjléf fuRthShTS 416
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
15 the above-mentioned solvents are furthermore suitable. TFA is preferably

used in excess without addition of a further solvent, perchloric acid is pref-
erably used in the form of a mixture of acetic acid and 70% perchloric acid
in the ratio 9:1. The reaction temperatures for the cleavage are advanta-
geously between about 0 and about 50°, preferably between 15 and 30°

20
(room temperature).

The BOC, OBut and Mtr groups can, for example, preferably be removed

using TFA in dichloromethane or using approximately 3 to 5N HCI in diox-
25

PN
' :

ane at 15-30°, and the FMOC group can be removed using an approxi-
mately 5 to 50% solution of dimethytamine, diethylamine or piperidine in
DMF at 15-30°.

Alkylsilyl protecting groups, such as, for exampile, the terf-butyldimethyl-
30 silyl protecting group, are removed, for example, using tetra-n-butyl-

ammonium fluoride.

Protecting groups which can be removed hydrogenolytically (for example
35 CBZ, benzy! or the liberation of the amidino group from its oxadiazole
derivative)) can be removed, for example, by treatment with hydrogen in



amoni um fluoride. Protecting groups which can be renoved hydrogenol ytically
(for exanple 35 CBZ, benzyl or the liberation of the am di no group fromits
oxadi azol e derlvatlve)) can be renoved, for exanple, by treatment w't
hydrogen i "WAA"%¥849% 87696 PCT/ EP2004/ 002407 -20 the pr 893{#@%"“640075‘07:at al yst
(for exanple a noble-netal catalyst, such2@ds palladium advantageously on a
support, such as carbon). Suitabl e sol- vents here are those I ndi cat ed

SO, b P e oagd S OTR b oM R B

t enper at ures 1 and 200
preferab%ﬁ%@w%%zts@eﬁ%%bar safri R yséz%@?-vssﬁgh%%%egmp

succeeds wel | yerhtsmeeezan@lrmseoindiﬁted)aﬁﬁ% Fd/p@riiculae foramample, aks:bhglsanm)ni um
formate (instead of hydro- | /DVF at 20 0

10 ea% on Pd/ C in pethan
Exanpl es of s8¥¢hBP &qthane! Cgcﬁtgﬁ |s Op ARNIGRR SYER ASIANF - Jfierhysiso
| h o 15
FHEE A Aoy g it

f1 uoronet hyl bpmums §@M§e@fa§bdutqrar®h! be@a@nm*elr@rabiy &l ZpBot apdsuch as
met hanol , et hanol, isopropanol, ano n- but anol or tert-butanol;
ethers, such aslGbat ﬂr&mdr@@mlysmpf Ef@&@@;@rwp@cceeés M@Hyfwmmle (ONHF) or

di I h I thyl 20
L i e
or_but apgne (%@h 85 PABOGH nShaREIDIIFGR, 2alBpet hy! acet am de, N met hyl -

one

pyrroli or dinethylformamde (DVF); nitrites, such as aceto-
nitrile; sulfoxides, such as dinethyl sulfoxide (DVBO); carbon disulfide; ~-

B S St LTS S AR S s et AR "
m xtures of b@ﬁo%hﬁjeﬁ'@r,"ﬁé'ﬁz%ne, toluene or xylene; chlorinated hydrocarbons,

15 such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, tri-
fluoromethylbenzene, chioroform or dichloromethane; alcohols, such as
methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol;
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or
dioxane; glycol ethers, such as ethylene glycol monomethyl or monoethy!

20 ether, ethylene glyco! dimethyl ether (diglyme); ketones, such as acetone
or butanone; amides, such as acetamide, dimethylacetamide, N-methyl-
pyrrolidone (NMP) or dimethylformamide (DMF); nitriles, such as aceto-

nitrile; sulfoxides, such as dimethyl sulfoxide (DMSQO); carbon disulfide;

o~
~
i

.- 25 carboxylic acids, such as formic acid or acetic acid; nitro compounds, such

as nitromethane or nitrobenzene; esters, such as ethyl acetate, or mixtures

of the said solvents.

30 Esters can be saponified, for example, using acetic acid or using NaQOH or
KOH in water, water/THF or water/dioxane, at temperatures between 0
and 100°.

35 Free amino groups can furthermore be acylated in a conventional manner

using an acid chloride or anhydride or alkylated using an unsubstituted or



30 Esters can be saponified, for exanple, using acetic acid or using NaOH or
KOH in water, water/ THF or water/di oxane, at tenperatures between 0 and
100. 35 Free am no groups can furthernore be acylated in_a conventi onal
manner usiWQZQH‘”%?c"g% chloride or anhydride or al kyl at ed P&d{Eg0%4 02407
unsubstituted or WO 2004/ 087696 PCT/ EP20021002407 -21 substituted al kyl
hal i de or reacted with CH3-C(=NH)-OEt, advantageously in an inert solvent,

h di chl t HE and/ in t - f b , h
i ot hyl am neSHPS By KONalEe rperiac s CHeruEiH DES Siniasroisy A base
of e or nul g b gk B8EANYEEh S diBhBdBLBRBOT TR drBR  dgpidgn sl

using an acid, for exanp reaction of equival ent anpunts o base
and the aci d enceawnf arbase, sotlyastrietbylamiae oetpysdivle, at tdrhpsvatureyg behapen 10
ration. Suitable acids for this reaction are, in particular, those which

gi ve physi ol #ff 88fiHpO0acceptabl e salts. Thus, it is possible to use

i norganisc acids, for exanple sulfuric acid, nitric acid, hydrohalic acids,
such as hydrochloric acid or hydrobrom c acid, phosphoric acids, such as

or t hophosphor iach#d 6 théFoftliaartsh 56 cOnvdrted fitd TRy 8sSidiftet Goid-aegitiohn
particul ar aliphatic, al |_§£/cl ic, araliphatic, aromatic or heterocyclic

nmono- or pol ysaliusingaamagid, far, example bynieactien sfiequivatlerdammsints of thexanpl e
formc acid, acetic id, . propioni cid i val i.c agi di et hyl acetic aci d,
i oni ¢ aci 4, Dese Ao asidin g i solieft subh 48 atferd o Welit i o
lactic ggi d, tadmIdiitabld Heidd®brl thidfddbtionidrs] i prtiCular AR08 WHYH Givaci d,
ascorbicTacid, nicotinic acid, isonicotinic acid, nethane- or

et hanesul f oni physiothgicallyaameptablé salts. Bloug) it i8-pogditoe yee tibamexganicracidsaci d,

benzenesul foni_c aci d, p-t.ol uenesul fonic¢, acid, naphthal enenono- and .
B sul T oni ¢ adeania R SR B1tHe 010, SO Chalc A g 1D BREP P acc ept

‘F;;J r |25 abl e aclly of AfarBBAIME B, Pritfsphori€ 3Ridie sHER GsdrhophBspiigtichign and/ or
15 sulfamic acid, furthermore organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic mono- or polybasic carboxylic, sulfo-
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,
20 gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, methane- or
ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, p-toluenesulfonic acid, naphthalenemono- and
-disutfonic acids, laurylsulfuric acid. Salts with physiologically unaccept-
able acids, for example picrates, can be used for the isolation and/or puri-

fication of the compounds of the formula I.

On the other hand, compounds of the formula | can be converted into the
30 corresponding metal salts, in particular alkali metal or alkaline earth metal
salts, or into the corresponding ammonium salts using bases (for example
sodium hydroxide, potassium hydroxide, sodium carbonate or potassium
carbonate).
35 It is also possible to use physiologically acceptable organic bases, such

as, for example, ethanolamine.



fication of the compounds of the fornula I. On the other hand, conpounds of
the formula | can be converted into the 30 corresponding netal salts, in

particul ar él&%m or alkaline earth netal salts, g@f .'l‘i/ﬂ'tzﬁmtd)ﬁﬁm

correspondi n n1sa|ts usi ng bases (for exanple sodium oxi de,

pot assi um hydr oxi de, sodi um carbonate or-peétassium carbonate). 35 It is

al so possi ble to use physiologically acceptable organi c bases, such as, for
exanpl e, ethanol am ne. WD 2004/ 087696 PCT/ EP2004/ 002407 -22 The preferred
meani ngs of the radicals in the conpounds of the formula 111-1, 111-2 and

VI nentioned Dhkpteferrgcempanihgs®ftthe sadisaisiinthé eoapountls e tHeoforiiga conpounds
of the formula I, unless expressly stated other- s wise. The invention also

relates to t hBl-ntk? asgi\dtees helowogorrespanst teuthase g imantianed Fz2 H |,

oh % chzLi5 &aﬂo%tqrgggwﬁﬁt% °f&f£°’")zﬁwlegg&%§5'y e N3, 20

NH2, NOB, CN, w4&&0H, COOA, CONH2, CONHA, CON(A) 2, Oallyl, Opropargyl
Obenzyl, =N-OH, =N-QOA, or =CF2, Ph denotes phenyl which is unsubstit uted or
nmono-, di- or trisub- stituted by A, OA or Hal, 25 R2 denotes H, Hal or A,

The invention also relates to the intermediate compounds of the formula
-1

10

R
C}“\ H
N\‘(N R
N/
Ho ) -1
15
Re

in which

R’ denotes H, =0, Hal, A, OR®, OA, A-COO-, Ph-(CH_).-COO-,
cycloalkyl-(CH,),-COO-, A-CONH-, A-CONA-, Ph-CONA-, N3,
NHz, NO;, CN, COOH, COOA, CONH,, CONHA, CON(A),,
O-allyl, O-propargyl, O-benzyi, =N-OH, =N-0OA, or =CF,

Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OA or Hal,

denotes H, Hal or A,

20

R® denotes a monocyclic saturated, unsaturated or aromatic het-
erocycle having 1 to 4 N, O and/cr S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by Hal, A, OA,

30 CN, (CH2).0H, (CH,),Hal, NR*R®, =NH, =N-OH, =N-OA
and/or carbonyl oxygen (=0),
CONRR’,
R* R®, independently of one another, denote H or A,

35



R3 denotes a nonocyclic saturated, unsaturated or aromatic het- erocycle
having 1 to 4 N, O and/or S atons, which may be unsubstituted or nono-, di-
or trisubstituted by Hal, A OA 30 CN, (CH2)nCOH, (CH2)"Hal, NR4R5, =NH,
=N- OH, =N- Q%O a¢p8y6e%car bonyl oxygen (=0), CONR'R5, R4, HRG/ERAi924ddent |y
of one another, denote Hor A 35 WO 20044087696 PCT/ EP2004/ 002407 -23 R4
and R5 together al so denote an aI kyl ene chain having 3, 4 or 5 C atons,

whi ch may al so be su%)stltut ed A, Hal, OA and/or _carbonyl oxygen ( CO)
R6 denotes anR¥anstB ect@gﬁjhgﬁdﬁp demore aeaddene abaiarhgbng 3bfandted or

by F andl or ohl or tne,  AAMaaKSRBIY ol tespandtidioB R ARY A BBaf %P, 5
or 4, and isoners and gg}go?}yq Bﬁ)?gféﬂ( G he invention preferably relates to
t he i nternedi ate conmpounds of the for- mula I'l11-1, in which R denotes H,
=0, OR6, QA R°COO, Phde@b@soarcdbl pmtectymg grougd, kyl - (CH2) , - COO-, Ph denot es
unsubstig ut ed henyl denot I—?I or ﬁ 20 R s er1 tes

2- oxopi psteri dimi-yl, 2- 5%88%%‘6” ranﬁhq_ yRranghed gr ¢yeil Wﬁ’l@ﬂ@ 110G
3-oxomorpholin-4-yl, 4-gxgnd Hibh 4.7 Hla¥ms may also be replaced by F

and/or chlorine,

Hal denotes F, Cl, Bror |,

10 n denotes 0, 1, 2, 3or 4,

P and isomers and salts thereof.
C

The invention preferably relates to the intermediate compounds of the for-

15 mula HI-1, in which
R’ denotes H, =0, OR®, OA, A-COO-, Ph~(CH,),-COO- or cyclo-

alkyl-(CH2),-COO-,

Ph denotes unsubstituted phenyl,
R? denotes H, Hal or A,

20 R? denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-1H-
pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-yl,
2-oxo-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2,6-dioxo-

piperidin-1-yl, 2-oxopiperazin-1-yl, 2,6-dioxopiperazin-1-yl,
& - 25 2,5-dioxopyrrolidin-1-yl, 2-oxo-1,3-0xazolidin-3-yl, 3-ox0-2H-

pyridazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-1-yl), 2-
azabicyclo[2.2.2]-octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-
2-0x0-1-yl, 2-ox0-1,3-0xazinan-3-yl or 4H-1,4-oxazin-4-yl,
30 R® denotes an OH-protecting group,
A denotes unbranched, branched or cyclic alkyl having 1-10 C
atoms, in which 1-7 H atoms may also be replaced by F
and/or chlorine,
35 Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2, 3 or 4,



2- 0x0- 1H pyrazin-1-yl, 2-oxoi m dazolidin-1-yl, 2,6-dioxo- piperidin-1-yl,

2- oxopi perazin-1-yl, 2,6-di oxopi perazin-1-yl, 25 2,5-dioxopyrrolidin-1-yl,

2- 0x0- 1, 3- ox -yI 3-0x0-2H pyridazin-2-yl, 2-ca yl (—
2- oxoazepan- JIO)IO b@ azabl cycl o[ 2. 2. 2] -oct an- 3-on- 2. yl I%qllﬁ%&%}“m

5, 6-di hydro-| H-pyr| m di n- 2-oxo-1-yl, 2- ox84t, 3- oxazi nan 3-yl or

4H 1, 4-oxazin-4-yl, 30 R6 denotes an OH protecting group, A denotes
unbranched, branched or cyclic alkyl having 1-10 C atons, in which 1-7 H
atons may al so be replaced by F and/or chlorine, 35 Hal denotes F, C, Br
or 1, n denot endQsorher2and saits ther®6f. 2004/ 087696 PCT/ EP2004/ 002407 -24- and
isoners and salts thereof. The invention particul arly preferably relates to
the internmediate com 5 pounds of the fornula Ill-1, in which R denotes H,

2~ oxopyr ol i i AT By gy prolRiafieldits © BOMdReduE ot |
4- oxo- 1H5pyri digguhdy lof the2faprid H-pyindghiehl-y) . 2- oxoi m dazolidin-1-yl,

2, 6- di oxo- plperldlnl yl, 2-oxop|pera2|n 1-yl, 2,6-di oxopi perazin-1- yI
2, 5- di oxopyr r olR'di n- 1-y!I depotesoH 1=@-a@R¥) i di n- 3- yl, 3-o0x0-2H 15

g%!ﬂlbsjgiizlno[zzylz &]2 gg{);gl %C {gfl'?i Hagor d?)ﬁgg?gp?nl—l}pglrl) m gl n- 2- oxo- 1-yl ,
xSt ng ar el ano Bl BB Bl AR A, BN
C 20 10 pyridin-1-yl, 3- oxomorphohn 4-yl 4-0x0- 1H-pyndm 1-y|
2-oxo0-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2,6-dioxo-
( - piperidini-yl, 2-oxopiperazin-1-yl, 2,6-dioxopiperazin-1-yl,
2, 5-dioxopyrrolidin-1-yl, 2-oxo-1,3-0xazolidin-3-yl, 3-ox0-2H-
15 pyridazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-1-yl), 2-
azabicyclo[2.2.2]-octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-
2-oxo-1-yl, 2-ox0-1,3-0xazinan-3-yl, 4H-1,4-oxazin-4-yl,

R® denotes an alkylsilyl protecting group,
A denotes unbranched, branched or cyclic alkyl having 1-10 C
20 atoms, in which 1-7 H atoms may also be replaced by F
and/or chlorine,
Hal denotes F, Cl, Bror |,
e n denotes 0, 1, 2, 3 or 4,
L 25 and isomers and salts thereof.
The invention also relates to the intermediate compounds of the formula
1Hl-2
30

. \©\ ,LO -2



atons, in which 1-7 H atons may al so be replaced by F and/or chlorine, Hal
denotes F, C, Br or I, n denotes O, 1, 2, 3 or 4, 25 and isoners and
salts thereof. The invention also relates to the internedi gnds of
the fornmula WO2P99083606R1 R NH N 111-2 35 \ 17JO H V\ozd’gﬁlﬁ'é mg’@‘“’”

PCT/ EP2004/ 002407 -25- in which R denotes2b- A, A-CO-, Hal, -C=-CH
-C=-CAor -C- CC(=0-A R denotes H =0, Hal, A CRG, OA, A—COO,

Ph- (CH2) , }/%Ioalkyl-(CHZ), COO-, A-CONH, A-CONA-, Ph-CONA-, N3, 5
NH2, NO2, CN COOA, CONH2, CONHA, CON(A)2, Oallyl, O propargyl,
O-benzyl, =N-Of =N-OA OBeriSlER.HR AL, %I,EFUJH wei=gh Al 6 CEELEREDNA ed o
nono- , d|- or trlsub- stituted by denot es an

OH prot ecting &'oup, A ddemotes leFbZDaHahePd OFbsreﬁkhéfC@O cRH CELRFBOIO-havi ng

1-10 C ( atons, in which 1-7 H e repl db nd/ or

chlorine, 15 Hal denn, osCyelogikyl- %«Eﬁgﬁ‘d&g‘s%\%@fgﬁeﬁ'@gﬂgﬂ ,K@Q)Nﬁzl Napher e,

i R demotes H R does i, NRIIOLK, $OOH, COOA, CONH,, CONHA, CON(A),
O-allyl, O-propargyl, O-benzyl, =N-OH, =N-OA or =CF_,

Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OA or Hal,
10 R® denotes an OH-protecting group,
A denotes unbranched, branched or cyclic alkyl having 1-10 C
( ~ atoms, in which 1-7 H atoms may also be replaced by F
and/or chlorine,
15 Hal denmes F, Cl, Brorl,
n denotes 0,1, 2, 3or 4,
where, if R' denotes H, R does not denote Cli,
and isomers and salts thereof.
20 _ :
The invention preferably also relates to the intermediate compounds of the
formula llI-2,
in which
s R denotes Hal or -C=C-H,
Lo 25 g denotes H, =0, OR®, OA, A-COO-, Ph-(CH.),-COO- or cycio-
alkyl-(CH2),~-COO-,
Ph denotes phenyl which is unsubstituted or mono-, di- or trisub-
stituted by A, OA or Hal,
30 R® denotes an OH-protecting group,
A denotes unbranched, branched or cyclic alkyl having 1-10 C
atoms, in which 1-7 H atoms may also be replaced by F
and/or chlorine,
35 Hal denotes F, Cl, Bror |,

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



and isomers and salts thereof. 20 The invention preferably also relates to
the i nternedi ate conpounds of the fornula 111-2, in which R denotes Hal or
-C=-CH 25 R denotes H, =0, OR6, CA, A-COO, Ph-(CH2),-COO or cyclo-

al kyl - (CH2) , WeaH4/083P60enot es phenyl which is unsubstitut EETEP2HEMB07 di - or
trisub- stituted by A, OA or Hal, 30 R6 demdptes an OH protecting group, A
denot es unbranched, branched or cyclic alkyl having 1-10 C atons, in which

1-7 H atonms may al sq he replaced by F and/or éhl orine, 35 Hal denotes F,
a, Br or I, WheemdtBsdenotes b R gogs npt dapotenoh/ 087696 PCT/ EP2004/ 002407

-26 where, if.&ldgﬁ?\gér%sa %é?tsdtﬂ%?e&m denote Cl, and isoners and salts

thereof. The inve n furthernore particularly preferably relates to the
internedi- 5 ate conpounds of the formula 111-2, in which R denotes Hal or
-CeCH R denotes H =0 or OR6, 10 R6 denotes an al kylsilyl protecting
group, Hal dehbedrvantiogfurtBerraere parfigalasly nreferably satates tatherntrsemediot

denote Gs,  angd,l SONBLSNE Sk @' tbimbileiIS2T - 1°

in which
R denotes Hal or -C=C-H,
R’ denotes H, =0 or OR”,

10 R® denotes an alkyisilyl protecting group,
Hal denotes F, Cl, Bror |,

(. where, if R' denotes H, R does not denote Cl,

and isomers and salts thereof.

15
The compound N-{4-chiorophenyl)-1-pyrazolidinecarboxamide is
described in J. Heterocyclic Chem. (1993), 30(6), 1641-4 and in Phar-
mazie (1991), 46(6), 418-22.

20 _
Precursors for the preparation of the compounds of the formula 1ll-1 or 11l-2
are the compounds of the formula Vi

R

(. 25 d—\
_NH
N

R7

Vi

in which
30 R' has the meanings indicated under the formulae ilI-1 and 111-2
and
R denotes an amino-protecting group.
The amino-protecting group preferably denotes ferf-butyloxycarbonyl
35 (BOC) or benzyloxycarbonyl (Z).



The conpound N-(4-chl orophenyl)-1-pyrazolidi necarboxam de is described in
J. Heterocyclic Chem (1993), 30(6), 1641-4 and in Phar- mazie (1991),

46(6), 418-2 ursors for the preparation of the c he

formula I'l1- %’Ofogﬁf@fg% are the conpounds of the formula %@%@9@][@%}0 "I NH
VI in which 30 R has the neanings indi caléd under the formulae Ill-1 and
111-2 and R7 denotes an am no-protecting group. The am no-protecting group

preferably den S - but vl ca Nyl .or. b yI X rbonyl (2).
B bo0as 0b7600 HEFTEBRtHA A sHeIrag aﬁﬁ@‘*i‘?é’@%ﬁ""g Whigh & F?%Béf?%s"? t he
formula VI in Wﬂhﬁ}bleﬂh Eéﬁdlhle coRipourria B ke fthuly WAACAAElNe mompounds of
the formula VI-1 and VI - carried out by a known preparation procedure
st arti ?g DL { ;)m Z:ip’r&;i elcttSladN’-t!l) klnewn-%repgstat?nt%hmaedurgmamr@-fgmmrbpmﬁeohfdgg7|5 n 2
st eps a, A : rley, J..S. em Spc er raps

1712) 00 10 @%WM%&VW?—%"@\éHHﬂ@%'ﬁ&EOBTOWﬂ%a@%Fh%P Ry BP& igh 15 R

denot es @1 of Qe §e00BREA U Herkh HrEhe ¥er] he) R7 denotes BOC or

H_N)-o ﬁ_N)—o
10 K I
e VI-1 Vi-2
Compounds of the formula Vi, in which
15 R denotes OH or OR®
R® denotes a silyl protecting group,
R’ denotes BOC or Z,
are novel.
20
The invention therefore also relates to the intermediate compounds of the
formula Vi
R
(. 25 [L)NH
N Vi
:
in which
30 R’ denotes OH or OR®,
R® denotes a silyl protecting group,
R’ denotes fert-butyloxycarbonyl (BOC) or benzyloxycarbonyl (Z),
and isomers thereof.
35

Particular preference is given to compounds of the formula VI in which

R® denotes tert-butyldimethylsilyl.



are novel. 20 The invention therefore also relates to the internedi ate
conpounds of the fornmula VI RL 25 CG-INH N VI in which 30 R denotes OH
or OR6, Rs d i1yl protecting group, R7 denotes

tert-butyl ox%glir %"I}I@F%I( BOC) or benzyl oxycar bonyl (2), an&’qTé%Pr%g?“éooﬁ%reof.
35 Particular preference is given to conpodfids of the formula VI in which
R6 denotes tert-butyldinmethylsilyl. WO 2004/ 087696 PCT/ EP2004/ 002407 -28
The conpounds are obtai ned anal ogously to the foll owi ng schene directly
fromtert-butyl carbazane and silyl-protected 1, 3-di bronopropan-2-o0i in one
step. The reactﬁh@rboimﬁlﬁsuﬁdstar@mamd&ﬁmogmw ietheddiieeimPsdtbmé difeétly  OH
Br-,"~Br -- Os< 10 N Br-.~Br + HO- 0 renoval of the H2N Nxo' " i
protecting grolim tertbutylgarbagane and silyl-protected 1,3-dibromopropan-2-oi in one

step. The reaction does not succeed with the free OH compound.

10 Br\/l\/Br T H—N%Q)L

( o ‘
removal of the
HzN‘ﬁJko"\\ protecting group
15 OH
N-N
H ?—o
-
20
The silyl protecting group is removed, if necessary, by known methods, for
example using tetra-n-butylammonium fluoride.
{ o5 The invention furthermore relates to a process for the preparation of com-
" pounds of the formula Vi
R
Z NH
N~ VI
30 |
R7
in which
R’ denotes OH or OR®
R® denotes a silyl protecting group,
35

R’ denotes tert-butyloxycarbonyl (BOC) or benzyloxycarbony! (Z),

and isomers thereof,



H~-0 O 20 The silyl protecting group is renoved, if necessary, by known
net hods, for exanple using tetra-n-butylammonium fluoride. 25 The invention

furthernore | to a process for the preparat|on of ¢ t he
formula VI R{Y%%WS\W% 30 in which R denotes OH or %?T@%ﬁgyg’iz“é&& | yl
protecting group, 35 R7 denotes tert-butytdRycar bonyl (BOC) or

benzyl oxycarbonyl (Z), and isoners thereof, WO 2004/ 087696

PCT/ EP2004/ 002 obt eact 0 und of the fornula
VI1  R7- NHNH2 égfa'”%b%igr?yvﬁ%ﬁ‘gﬁ??ﬂ%!?{ r'glc%qﬂfg f%'m‘d\F{{ﬁPsi |yl - pr ot ect ed

1, 3-di bronopropan- 2-ol, and optionally subsequent renpval of the protecting
group. 10 Particular pregerence IS given to a process for the preparation
of com pounds of the foRMNENML in MHj ch R6 denotes
tent-butyldinmethylsilyl. 15 Conpounds of the formula | according to the

I nvention may be chiral owing to their nolecular structure and may

accordi ngly ocgiiynidh NB‘P?R&%S%@'[C%F(Z nmeric forns. They can therefore exist
in racemc or in opticallTy active form
with silyl-protected 1,3-dibromopropan-2-ol,
and optionally subsequent removal of the protecting group.
10
Particular preference is given to a process for the preparation of com-
- pounds of the formula VI in which
R® denotes tert-butyldimethylsilyl.
15
Compounds of the formula | according to the invention may be chiral owing
to their molecular structure and may accordingly occur in various enantio-

meric forms. They can therefore exist in racemic or in optically active form.

20 Since the pharmaceutical activity of the racemates or stereoisomers of the
compounds according to the invention may differ, it may be desirable to
use the enantiomers. In these cases, the end product or even the interme-

diates can be separated into enantiomeric compounds by chemical or

*3\

\ 25 physical measures known to the person skilled in the art or even employed
as such in the synthesis.

In the case of racemic amines, diastereomers are formed from the mixture

30 by reaction with an optically active resolving agent. Examples of suitable
resolving agents are optically active acids, such as the R and 8 forms of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example
N-benzoylproline or N—benzenesulfonylproliné), or the various optically

35 active camphorsulfonic acids. Also advantageous is chromatographic

enantiomer resolution with the aid of an optically active resolving agent



20 Since the pharnmaceutical activity of the racemates or stereoisoners of
t he corrpounds accordi ng to the invention may differ, it may be desirable to

use the enan Slﬁn t hese cases, the end product or eéﬁ}é@lﬁo“i{(’%@gm_

diates can b sep sé’?ed into enantiomeric conpounds by ch
physi cal neasures known to the person skitBBd in the art or even enpl oyed
as such in the synthesis. In the case of racem c am nes, diastereoners are

agent. Braml o obpetipl PR HerkE o iR Peckif6 S b B e
such as the R gatlvés émam::aizdrét@é bachiealpcdshivalisagehsthbaniftei pdbinghers
di benzoyltartaric acid, mandelic acid, malic acid, lactic acid, suitably

N-prot ect ed animeoRdised qf %‘iICQQQHpSéltaNetﬁihQ@tylfgf this perpgse are aqueous or

N- benzenesul f on or. the various optically 35 active

canphor sul f oni @ch@"oﬁ% so&le@) "H’éf\%ﬁ 5&8@ F 1Y %@Fbﬂﬁ % Fepmé’ﬁ&m I oner
resol uti @n withye tatumﬂ@feﬁeﬁé}nasét.hq%lran@szlmearesol ving agent WO |
2004/ 087696 PCT/ EP2004/'002407 or exanpl e dinitrobenzoyl phenyl gl yci ne,

cellulose triacetate or other deri- vatives of carbohydrates or chirally
derivatised nethacryl ate mer s sed o silica gel abl e

el uents for th|§ed0¥ GE%U%aﬁﬁtoéhﬁéﬁel ¢h %SPVEﬁWnﬁgifﬁﬂé - such
as, for exanpl t e

"ati 0 82: 1615, T RO 4“9@@%’4 Rk AEbRGAI thErac 36r FEWBREIAROAY o nas

of the fofg nuleamedradient (p!hamadewcalartdmp@@ﬁ@p)t abpeartaldroy hei-ebémic t he
preparation of 10 a nedi cament (pharmaceutical conposition), in part I cul ar

by non- cheni calmﬁﬁﬁﬁdﬁheﬂmbém%@ﬁ@@ﬁ?@&!Tlil sneuiteble desage farmisgethessage

b Xt aoant - andtH f8hel GRSk ob Bl et SBM o R BRhERUOVAR ' 2T e

ingredients. 1% Jé‘éi‘rddnw%mﬁfhdh@htvhﬁf Bﬁé%r hﬂirétfﬁﬁhépaéfﬁfé iAgrafiéRtsCONPr i si ng

at | east one conpound of the formula | and/or pharmaceutically usable

derivati Ves .

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and stereoisomers thereof, including mixtures thereof in all ratios,
20 and optionally excipients and/or adjuvants.
These compositions can be used as medicaments in human or veterinary
medicine. Suitable excipients are organic or inorganic substances which
s are suitable for enteral (for example oral), parenteral or topical administra-

tion and do not react with the novel compounds, for example water, vege-

table oils, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol

triacetate, gelatine, carbohydrates, such as lactose or starch, magnesium

stearate, talc, Vaseline. Suitable for oral administration are, in particular,

30 tablets, pills, coated tablets, capsules, powders, granules, syrups, juices or
drops, suitable for rectal administration are suppositories, suitable for par-
enteral administration are solutions, preferably oil-based or agueous solu-
tions, furthermore suspensions, emulsions or implants, and suitable for

35 topical application are ointments, creams or powders or also as nasal

spray. The novel compounds may also be lyophilised and the resultant



sol vates and stereoi soners thereof, including mxtures thereof in all
rati os, and optionally excipients and/or adjuvants. 20 These conpositions

can be used %%%mnts in human or veterinary nedici %T@Mﬁ,g#ﬁw
itaple for

exci pients are organic or inorganic substances which are’su
enteral (for exanple oral), parenteral or-8bpical administra 25 °, - tion
and do not react with the novel conpounds, for exanple water, vege table

o1 5. Denzyl alyohlssealiul A0PeRUNBR To pRALHEYILER]R pRblins Secer O

triacetate, gel car rates, suc ose arch, magnesi um

stearate, tal ccoNpesitions.indicaterimay foer steridechdnd/or sbmprise adiivants, isuch
particular, 30 tablets, pills, coated tablets, capsules, powders, granules,

syrups, | ui ces agriubrigas, pregetvabives fgabilisetsandanwaiting agerds emelsifying

ositories, 1.5 ahbl or I - [ m.npjstration ar ol utions,
SUBPOSILor | 5, Bl ¥ Ao PAE SBIngRE B fLetl ST AERGER bR
emul si on$ or | kR AfaSouRNEhdYE BINIRiIItOST FBRhEPBLGR irPEdibAR! FSHe:@tle
oi ntments, creans or powders or also as nasal spray. The novel conpounds

may al so be | yopeidrirsers dtaminte resul t ant WO 2004/ 087696 PCT/ EP2004/ 002407
-31 |Ilyophilisates used, for exanple, to prepare injection preparations. The
conpositions indicated may be sterilised and/or conprise adjuvants, such as

|ubri cant s, pr e%e agHhbARIS S ABIbIAGES FHAIYsidBbIdaNY RBEAGBIe SAIY ST fYi Ng

agents, salts for yi ng the osnotic pressure; er ‘'substances, color 5

ants, fl aypurs theebodcaa bplused fot gombating idnerprecéntireg thrgmbdeaidic dissr exanpl e
one or nore vitamns. The conpounds of the fornula |I and physi ol ic*)f%i cally

accept abl e sal t9§_se§05lf9fb@%mr°€@ﬁst§e ”i%érqiél('”@fﬁﬁ%:iﬂfbe_rw_'%%'\?e d2ily
Lhforboenbol | ¢ fhiiun SRRk HEBnADAREATIOS Ao AR AL, 206l a0

arteriosclerosis, apoplexy, Festenosrs

af ter angi opl ashermittenddinigriaire, timbarslittinens diseeges andior tiMBUF Metdstgour
di seases and/or tunour netasta- 15 ses.
15 ses.

In general, the substances according to the invention are preferably ad-
ministered here in doses between about 1 and 500 mg, in particular
between 5 and 100 mg, per dosage unit. The daily dose is preferably
20 between about 0.02 and 10 mg/kg of body weight. However, the specific
dose for each patient depends on a very wide variety of factors, for exam-
ple on the efficacy of the specific compound employed, on the age, body
: weight, general state of health, sex, on the diet, on the time and method of
L 25 administration, on the excretion rate, medicament combination and sever-
ity of the particular disease to which the therapy applies. Oral administra-

tion is preferred.

30 The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and stereoisomers thereof, including mixtures thereof in all ratios,
and at least one further medicament active ingredient.

35
The invention also relates to a set (kit) consisting of separate packs of



In general, the substances according to the invention are preferably ad-

m ni stered here in doses between about 1 and 500 ng, in particular between
5 and 100 ngﬁgger ﬁgsa e unit. The daily dose is preferabl¥ 20 bet ween
about 0.02 antP i)+ '%%g of body weight. However, the speci¥¢HERPRBEWAY, ecach
patient depends on a very wide variety of -f&ctors, for exam ple on the
efficacy of the specific conpound enpl oyed, on the age, body weight,

general state of healt# sex d meth

dj i d of
adni ni strati on,@bn 4He %g{g@érpgﬂntﬁq&teaec?érﬁtgggﬁcgﬁtﬂfe %@%l%’;@ﬁlqu Qﬁﬂrrg%'vgf- ity
of the particular (c@aasy beatiBidehiviiifed, RRNEPYoIRERI 7t stoFis@dBId StTa-

tionis preferred. 30 The invention furthernore relates to nedi canents
conprising at | eastthemeeof, inolpingahi>dbreshtberenf el réties)d/ or phar maceutical |y
usabl e derivatives, ol vates and stereoi soners thereof, including m xtures
thereof in all rati®®s, and at |east one further nedi canent active

separ at o wacks 4 i S04 5 BBERH EiBhefoRBhnt Sk BRSNS O ve
anount of a conpound of the formula | and/or pharma- ceutically usable

derivatives, salts, solvates and stereoisoners thereof, including m xtures
thereof in all the pelsconprisesssyitaple poatpinarsi sechadbaresfindividuel heftles,

el canent act! b QARG 1A SoP Ry BT AR SRR SRRy " °°
Coroung H°HSEISRATRY afdreasls sheka o SacipHinns oo
sol vat es and stpharoiasentically usahle derivatinds,daltg, snlvatas @ndtstersoisornersal | ’
raios, and an gl eR! IndRding Mixtusds Bersarinail hos 2Nt active ingredient in
and an effective amount of a further medicament active ingredient in dis-
15 solved or lyophilised form.
The invention furthermore relates to the use of compounds of the formuia t
and/or pharmaceutically usable derivatives, salts, solvates and stereo-
isomers thereof, including mixtures thereof in ali ratios,
20 for the preparation of a medicament for the treatment of thromboses, myo-
cardial infarction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angioplasty, claudicatio intermittens, migraine, tumours,
o tumour diseases and/or tumour metastases,
( w25 in combination with at least one further medicament active ingredient.
Above and below, all temperatures are indicated in °C. In the following
examples, "conventional work-up” means: water is added if necessary, the
30 pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethy!
acetate or dichloromethane, the phases are separated, the organic phase
is dried over sodium sulfate and evaporated, and the product is purified by
35 chromatography on silica gel and/or by crystallisation. Rf values on silica

gel; eluent: ethyl acetate/methanol 9:1.



15 solved or lyophilised form The invention furthernore relates to the use

of conpounds of the fornmula |I and/or pharmaceutically usable derivatives,
salts, solva reo- isomers thereof, including m in
all ratios, %ﬁ; %? Epr eparation of a madl canment for th?%@@h&ﬁ{ﬁ@f

t hronboses, myo- cardial infarction, arterid®sclerosis, inflanmmation,

apopl exy, angl na pectoris, restenosis after angioplasty, claudicat i o]

intermttens, tu ur met ast ases,
25 in conbi nat| %‘g’%ﬁﬁdr#ﬂ%&@%ne Eﬁﬁ%‘ﬁghgﬁiﬁﬁéﬁﬁ@ﬂ@%é@f‘rﬁ i ngredient.
Above and bel ov&swelledtm%yardmrmom eMH-pOt f«ﬁ@ﬁ statee ofharivize) f ol | owi ng
exanpl es, "conventional work-up" neans: I s added if necessary, the 30
pH is adj usted, if necessary, to values between 2 and 10, depending on the
constitution ofEthe Eng product, the mxture is extracted with ethyl
acetate or dic ane, the phases are separated, the organic phase is
dried oves sodium sul fate and evaporated, and the product is purified by 35
chromat ography on silica gel and/or by crystallisation. Rf values on silica
gel ;e uent: et hn-[(aGpnpbnenyHN-45-0h0H- Dk ONCASIIRCL) BpRSR]} 002407
-33 Mass spectrorretry (M) ElI (electron inpact ionisation) M- ESI
(el ectrospray if#feselicingy, WﬁﬁbOX@UWﬂ@é&%ﬁat ed otherwi se) Exanple 1 5
1-N-[ (4- Et hynyl phenyl )]-2-N-([ 3-chl oro- 4- (3- oxonorphol i n-4-yl) phenyl])-
pyrazolidine- 1, 2-dicarboxamde ("Al ") 10 Step 1 tent-Butyl 2-[3-ch |
or o- 4- ( 3- % OI’T’DI’MI n 4-yl ) phenyl car banoyl | pyra- r
zol i di ne- 1 car boxyl a
tert—ButyI 2 -[3-chloro-4-(3-oxomarpholin-4-yl)phenylcarbamoyljpyra-
P
( - zolidine-1-carboxylate:

340 mg (1.5 mmot) of 4-(4-amino-2-chiorophenyl)morpholin-3-one are dis-
15 salved in 10 ml of dichloromethane (DCM), 302 mg (1.5 mmol) of

4-nitropheny! chloroformate and 121 4 (1.5 mmol) of pyridine are subse-

quently added successively, and the mixture is stirred at RT for 1 h.

300.0 mg (0.7 mmal) of tert-butyl pyrazolidine-1-carboxylate and 0.765 mg

(4.5 mmol) of N-ethyldiisopropylamine are added to this reaction mixture.
20

After stirring at RT for 20 h, the mixture is subjected to conventional work-

up, giving 420 mg (57.3%) of step 1; MS (FAB) m/e = 425/427 (M+H)".

Step 2

25 N-[3-chioro-4-(3-oxomorpholin-4-yl)phenyl]pyrazolidine-1-carboxamide:

~~

410 mg (0.84 mmo!) of step 1 are dissolved in 5 ml of dioxane, and 5 ml

(20 mmol) of 4M HCl in dioxane are added. After stirring at RT for 5 h, the

mixture is subjected to conventional work-up, giving 330 mg (Y = 91.5%) of
30 step 2. MS (FAB) m/e = 325/327 (M+H) ".

Step 3
84.3 mg (0.7 mmol) of 4-ethynylaniline are dissolved in 10 ml of DCM,
35 140.7 mg (0.7 mmol) of 4-nitrophenyl chioroformate and 56.4 4 (0.7 mmol)

of pyridine are subsequently added successively, and the mixture is stirred



340 ng (1.5 mmol ) of 4-(4-am no-2-chl orophenyl ) norpholin-3-one are dis- 15
solved in 10 m of dichloronethane (DCM), 302 ng (1.5 mmol) of 4-nitrophenyl

chloroformate and 121 ul (1.5 mmol) of pyridine are subse- q]y@%ntl added
successi vel y WOHYP¥E i xture is stirred at RT for 1 h. 308 0‘%/?9.2‘?07mml)

of tert-butyl pyrazolidine-1-carboxylate add-0.765 ng (4.5 nmol) of
N- et hyl di i sopropyl am ne are added to this reaction mxture. 20 After

giving 420 m @R 0 080 Tid (G TrmRn RS 2 Ga7BIRS ey 85 5™
N 13- chl or o- - (eyARiopRob e bnePheded Loiiareldihnmdu e anfe s g ey 410

nmg (0.84 nmol) of e dissolved in 5 | oxane, and 5
mmol ) of 4M HCORT fordi(bivathe rap@irads sdbjesfadio ciriventiogalavoriRIup.orhébrasidua he
m xture i s subjected tﬁi conventional, work-u gi ving, 330 5% of

, Y = 91.
30 step 2. M5 (EESTyHigdisedIpom 94%91)1703118;5\(3’ 8. 630)Rf "(“dngﬁgrﬁmtjﬂi%f
4-et hynylani | i rpﬂ§gp§ in%"ﬂéé‘/girgéﬂ:ﬂk[}‘_ of DCM 35 140.7 ng (0.7 nmol) of
c ro -4, Ul

4-ni trophenyl rmat e an (0.7 mmol) of pyridine are
subsequent |y added successively, and the mxture is stirred WD 2004/ 087696
PCT/ EP2004/ 002407 -34 at RT for 1 h. 300.0 ng (0.7 mmol) of step 2 and
0.475 ml (2.8 ninst follewing\eempounds sepeliginethamzlogedslidded to this reaction
m xture. After stirring at RT for 20 h, the mxture is subjected to
conventional work-up. The residue is recrystallised fromEA giving 170 ng

(Y = 50.6p9 of "Al "1-NS[(@fcﬁﬁirébﬁénﬁ)]%@bd??%l—(ﬁ-ﬁﬁ&hé?&lcﬁiHH’-Q/i)* The

fol | owi ng conpounds are obtai ned "anal ogous
1- N- [ ( 4- chl or ogtemyl])dyrazolidife-1 2vdmacbexandide VA plleH' 4784 480) -

TR (4 1 o ophenyi N ehlrpanemAhastAldoarchiar b By shopherpppyzo-
lidine-1,2-dicarboxamide, M+H"* 438, 440;
1-N-[(4-chlorophenyl)}-2-N-{[3-methy|-4-(3-oxomorpholin-4-yi)-
phenyl]}pyrazolidine-1,2-dicarboxamide, M+H" 458, 460;
1-N-{(4-chlorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
pyrazolidine-1,2-dicarboxamide, M+H" 462, 464;
1-N-[(4-chlorophenyl)}-2-N-{[3-chloro-4-(2-oxo-2H-pyridin-1-yl)-
phenyl]}pyrazolidine-1,2-dicarboxamide, M+H" 472, 474;
1-N-{{(4-chlorophenyl)]-2-N-{[3-chloro-4-(2-azabicyclo[2.2.2]-octan-3-
on-2-yi)phenyl]}pyrazolidine-1,2-dicarboxamide, M+H"* 502, 504;

15

20

- 1-N-{(4-chlorophenyl)]-2-N-{[3-methyl-4-(2-oxopyrrolidinyl)phenyl]}-
~ 25 pyrazolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenylj}-4-oxo-

pyrazolidine-1,2-dicarboxamide,

PN

1-N-[{4-chiorophenyi)]-2-N-{[4-(2-oxopiperidiny|)phenyl}pyrazolidine-
30 1,2-dicarboxamide, M+H" 442, 444;
1-N-[(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}pyrazo-
lidine-1,2-dicarboxamide, M+H" 444, 446;
1-N-[(4-chlorophenyl)]-2-N-{[2-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
35 pyrazolidine-1,2-dicarboxamide, M+H" 462, 464,



| i di ne-1,2-di carboxam de, M+rH 438, 440; 15

1-N-[ (4-chl orophenyl )]-2-N-{[3-net hyl - 4- (3- oxonor phol i n-4-yl) -

phenyl ]} pyrazolidi ne-1 | 2-di carboxam de, MtH. 458, 460;

1- N-[ (4- chl o™ShHBHIST$96. 2 N-{[ 3- f | uor 0- 4- ( 3- oxomor phol i n- 4 RATYEIREH(A07407
pyrazolidine-1, 2-di car boxam de, MtH 462, - 364,

1-N-[ (4-chl orophenyl )] -2-N{[ 3-chl or o- 4- (2 oxo-2H pyridin-1 -yl)- 20

srokAey EKI??SLLS%I{(@‘RI??@’°X Ao loiafey i 4 @-azahiowioz 2 2

2-yl)ph I X odg A
(imN- [ {4) (F:) hfgyolgﬁeﬁr@ %Q'IIQ-BF th%\g? Lé\zlﬂlgﬁ%% oxog?/mr‘d&anlﬁgg ﬁﬁ%ﬁé”ﬁyf’ﬁ’-
pyrazol i di ne-1, 2- d|1dd+[¢;btzlalmm131enyl)]-2 N-{[4-(2-azabicyclo[2.2 2]-octan-3-on-2-yl)-
1-N-[ (4-chl orophenyl)] - 3- oxanor phol i n- 4+yI6)8phenyI]} 4- 0xo0-

pyrazol i di ne- 1p§lﬂay [ﬁ%@gmqy@ -dlcarboxamlde M+H" 468, 470; o
-0 [ (4- gl or ophenyl W 2chlFdelidr 7 6ORLPR(S SkBX ARRSDRERLBYHBRENf ne- 30

, 2-di car boxam de

N-[ (4- chl or oplyeapdlibine?d IELéIIE:ért{@caﬂﬂ@@UWIPPIO'Mﬂ- 448! ) phenyl ] } pyrazo-
di ne-1, 2-di car boxam de, M-H. 444

(4-chl or ophenyl'l)"}l {4~ e..tmrpztnhemw)bzm{@ xoxwRphoyridin-yiphemypyrp- 35

i di
[
r;azol i di ne-1, 1 Caggod(cg]boxémww 462, 464; WD 2004/ 087696

N
P>C/ZT EP2004/ 002&‘8 Ine
N[ (4 g‘w or ophenynl iﬁel}%&gﬁ%n:y LEW%@MYI%@O Bthefhal. g')2538

1
1-
I
P
1-
oct an 2-yl) phenyl di carboxam e, MtH 53
1- N-[(4 chl or ohenyl])yr@zaNdiriet! (2dmadivx@ytte| 2. 2. 2] - oct an- 3-on- 2-yl ) -

I razol i di di car bo
VR (o ofop'he'niir TpbieToEn B DN G Ry oo Fhehgnyioyrazo-
p
1

ly
L (4-ct

/ST ol ot homy RS FRARRERI S M 80: 1) prenyi 13 pyr e 7o
e

i dine-1, 21-5di car boxam de,

Example 2

1-N-[(4-Chlorophenyl)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-4-hydroxy-

0 pyrazolidine-1,2-dicarboxamide ("B1")

Step 1

(2-Bromo-1-bromomethylethoxy)-fert-butyldimethylsilane:

26.7 g (122.4 mmol) of 1,3-dibromopropan-2-oi are dissolved in 150 m! of
25 DCM, and 18.35 g (269.59 mmol) of imidazole are added. 18.47 g

(122.54 mmol) of tert-butyldimethylchlorosilane in 150 mi of DCM are sub-

sequently added dropwise. The mixture is left to stir at RT for 18 h, sub-

( 'Fh\."

jected to conventional work-up, giving, as crude product, 39.1 g
30 (Y = 95.9%) of step 1 as colourless oil, which is employed directly in

step 2.

Step 2
tert-Buty| 4-(tert-butyldimethylsilanyloxy)pyrazolidine-1-carboxylate:

9.87 g (246.6 mmol) of sodium hydride (60%) are suspended in 50 mi of

35



10 1-N-[ (4-et hynyl phenyl)]-2-N-{[ 3-net hyl - 4- (3- oxonor phol in-4-yl)-

phenyl ]} pyrazolidi ne-1, 2-di car boxam de,

1-N-[(4- brom)phenyl )] - 2- N-{[4- (2- oxo-2H pyri di n-1-yl ) phenyl ]} pyrazo

| i di ne- 12- ("A3"), MtH+ 483. 15 Exanple 2

1-N-[ (4-Chl oro%}%enylﬁyf 2-N-[[ 4- (2- oxo- 2H-p ri d| n-1- y1)pheﬁ§i’f5)"?‘}?‘”r‘1’92 %xy 20
pyrazolidine- 1, 2-dicarboxam de ('Bl %/

(2-Brono- | - brononet hyl et hoxy) -tert - butyI di rret hyI silane: 26.7 g (122.4 nmmol)

of 1, 3-di brom) I r i of. 4 18. 35
(269.59 ol ) OMFP ?10‘%% |1é?£ré‘w' d@d‘fé‘?‘%%‘.‘tﬂ“r‘}’ggﬁ%‘i '@zﬂor?rzr@f @Mﬂ% ’
tert-butyl di netHen aﬂdamr@mph\&sm(cdmsikﬁ?aMe fohniXd). After stitingsstcREfidl ¥ hadded

dropwi se. The mi xture is to stir at RT for 18 h, sub- jected to
convent i onal \Aﬁ?l@-%b 17g$\ﬂ1fﬁ@|) oA steft ﬂ;@éegﬂggd(ﬁrop\ggela@d#@e qutaregg-: 99 of

Cert-Butyl 4 (Sured 3R tor B e BhgNGouChE s 2 o O 2R dar o: “o a7
g (246. 65mml)s 2 8¢ ibrdvh elidel6il (Wikh |§Eeﬁ1p%5félﬁd3|¢étﬁf|ﬁ95@p@ of WO
2004/ 087696 PCT/ EP2004/ 002407 -36 DVF. 15.5 g (117.4 mmol) of

tert-butyl carbazane in 100 m of DV are then added dropw se (considerable
foam ng). Afteg stirring at RT for 2 h, 39.0 g (117.5 mvl) of step 1 are
added dropw se; the m xture is stirred at RT for 18 h. Conventi onal

wor k- up gi ves ?%h ten*gé?@l ?ﬁetﬁgl% éﬂlgﬁﬁ%ﬂ%ﬁ’(bﬁﬁﬁgﬁ‘yléﬁ%am&i)gh s

enpl oyed direc
4-(tert-Rptyl dpymmytlmel-’&nwm)xybate (4- chl or ophenyl car banoyl ) - 10

T 6_120| dine-1. Caré"(’gé’s mmol) of step 2 are dissolved in 200 ml of DCM, and 15.3 g
(’i : (99.8 mmol) of 4-chloropheny! isocyanate are added, and the mixture is
stirred at RT for 5 h. The crude product is washed with water, dried over

15 sodium sulfate, the solid is filtered off, and the mixture is evaporated to

dryness. Chromatography on silica gel with PE/EA = 8/2 gives 23.4 g of

step 3 (Y = 51%).

Step 4
20 N-(4-Chlorophenyl}-4-(terf-butyldimethylsilanyloxy)pyrazolidine-1-carbox-
amide:
25.0 mi (13.0 mmol) of trifluoroacetic acid are added dropwise to a solution
of 10.2 g (22.4 mmol) of step 3 in 50 mi of DCM, and the mixture is stirred
25 at RT for 1 h. Conventional work-up gives 7.8 g (98%) of step 4; MS (FAB)

m/e = 356/358 (M+H)".

o

Step 5
30 1-N-[(4-Chlorophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-4-(tert-
butyldimethylsilanyloxy)pyrazolidine-1,2-dicarboxamide:
145.3 mg (0.68 mmol) of 1-(4-aminophenyl)-2H-pyridin-2-one are dis-
solved in 2 ml of DCM, 157.2 mg (0.78 mmol) of 4-nitropheny! chloro-
formate and 62.96 x4l (0.78 mmol) of pyridine are subsequently added suc-

35
cessively, and the mixture is stirred at RT for 1 h. 277.6 mg (0.78 mmol) of



30.1 g (99.8 Mol ) of step 2 are dissolved in 200 M of DCM and 15.3 g
(99.8 mmol ) of 4-chl orophenyl isocyanate are added, and the m xture is
stirred at The crude product is washed with wat i ed over
sodi um sulfgig’é;?“?f@s@%ﬁud is filtered off, and the mxturé’qe‘r@"ég‘ii‘b%? ed to
dryness. Chronmatography on silica gel w t h3PE/ EA = 8/ 2 gives 23.4 g of step
3(Y=519%. Step 4 20

am de: 25, 0 mt JepAoD Sl S of TRl A R ol AT AR Ts
solution of 1Qdded téms/&emr)m@&u@t Pdted stiffirPatRTI6r HEM, tHEGbithR @ xt ur e
Is stirred 25 at RT for . Conventional work-up gives 7.8 g (989 of step

4; M5 (FAB) nﬁebjecmbb:m enal wetkeyp,5giging 330 mg (Y = 74.5%) of step 5;

1-N-[(4-Chloro - 2Hpyridin-1-yl)phenyl]}-4-(tert-

but yI di met hyl s%%éiﬁ%yr%@#é(ﬁﬁﬂ -2-di carboxami de: 145.3 ng (0. 68
mol ) of 5l- (4-am nophenyl)-2H pyridin-2-one are dis- solved in 2 ml of DCM
157.2 mg (0.78 rrm)l) of 4-nitrophenyl chloro 35 formate and 62.96,u] (0.78
mol ) of pyridiSiep&re subsequently added suc- cessively, and the m xture is
stirred at RT 1‘,,8 o1 h. 277.6 mg (0.78 nmol ) of WD 2004/ 087696

PCT/ EP2004/ 002487 - 37 step 4, 0.4 mM (2.3 mol) of N-ethyldiisopropylam ne

and 2 mM of THRaar I t S ring at RT
for 18 h, the oy LB O e R D A P b e 330 g

(Y = 74. 510@ of ZBOdbn@(OEBn(rEP)B)f tefra—mbﬁﬁ&rﬁmn(uwﬂ).lmndéafeerjdéd atBr: 330
ng (0.58 nmmol) of step 5 are dissolved in 4.0 m

with stirring, and stirring is subsequently contmued at thlS temperature for
{;' ’ 1 h. The mixture is diluted with water, and 1N HCI solution is added. The
‘ deposited precipitate is filtered off with suction, washed with water and
dried, giving 180 mg (Y = 72%) of "B1" as crystails; MS (FAB)

mie = 454/456 (M+H)",

15

The following compounds are obtained analogously
20 1-N-[(4-chlorophenyl)}-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-4-
hydroxypyrazolidine-1,2-dicarboxamide, M+H" 460, 462;
1-N-{{4-chlorophenyl)}-2-N-{[4-(2-oxopiperidin-1-y)phenyl]}-4-
| hydroxypyrazolidine-1,2-dicarboxamide, M+H" 458, 460;
Q, { - 25 1-N-[(4-chloropheny!)]-2-N-{[3-methyi-4-(3-oxomorpholin-4-yl)-
phenyi]}-4-hydroxypyrazolidine-1,2-dicarboxamide, M+H" 474, 476;
1-N-{{(4-chlorophenyl)}-2-N-{[3-methyl-4-(2-oxopyrrolidiny!)phenyl]}-4-
hydroxypyrazolidine-1,2-dicarboxamide, M+H" 458, 460;
30 1-N-[(4-chlorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)phenyl]}-
4-hydroxypyrazolidine-1,2-dicarboxamide, M+H" 478, 480;
1-N-{(4-chlorophenyl)]-2-N-{[3-chlcro-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide, M+H" 494, 496;
1-N-[(4-chlorophenyl)]-2-N-{[3-fluoro-4-(2-oxopyrrolidinyl)phenyl]}-4-

35
hydroxypyrazolidine-1,2-dicarboxamide, M+H" 478, 480;



10 250.0 ng (0.8 mmol ) of tetra-n-butylanmmoni um fluoride are added at RT
with stirring, and stirring i s subsequently continued at this tenperature
for 1 h. The mixture is diluted with water, and 1 N HCl solution is added.
The deposi t¥E 2004487496t ate is filtered off with suction, RETABAMK00HINAt er
and 15 dried, giving 190 ng (Y = 72% of 'gd: as crystals; M5 (FAB) me =
454/ 456 (M+H) +. The fol | omw ng conpounds are obtai ned anal ogously 20

1-N-[ (4-chl orophenllj\g- 2-N-{[ 4- (3-o0xonmorphal i n-4-yl) phenyl ]d}- -

hydr oxypyr azol i di n&=Nt](4-chlergpheRyhl-&N-{[Sr¢porpsd-(2xp-2H-pyridin-1-yl)-

nyar oxypyr avol PRI OOEp B AIAREN RificatbBadme MG hes, 4oo,

1- N-[ (4- chl or ophenyIN-[(42Hbr N C-xaEy (el 2 Df-dcteh)3-on-2-yl)-
phenyl ]} -4- hydr oxypﬁrgzol i didr?g?g,?g]-:di c-g[r b%;am' de,%w }474 47g_n Y

1- N- [ ( 4- chl or ophemgil-4-hydroxypyrazetdingt 1, 2-dicarbesapides M+Hdi 4§8,)486ny1 ]} - 4
hyd li di ng-1,.2-di ' 458 460: 30 _ .

N LA Bor opheny YR E RS TTLP - bhyee b @ arepiovsinta 3 -
4- hydr oxypyr aZBbﬂaﬁtmanlz-QRgﬂ{nf@mm&ﬁVar%&yp Batidifg.1 4&ficarboxamide, M+H"

1- N-[ (4-chl orophenyl )] - 2- chl or o- 4= ("3- oxonor phol 1 n-4-yl)
phenyl ]} - 4- hydbd2yph3;azol i di ne-1 , 2-di carboxam de, M-H+ 494, 496; 35

- - chl henyl)1-2- -fl - 4-(2- i, di nyl ) phenyl ]} - 4-
nydr oxypyr asol | o néNJ@-enerspRersiiFad-larehioter B C:ammbiuBioie TR b
PCT/ EP20Q4/ 002 - . . + )
"N L (4 cflor ol TS mpago el 2 igabxamide, My ) 518, 520,
phenyl ] }-4- hydr oxypsN 0 W??phénﬂ)]@%{[ﬁmmﬂﬁo@{SMkUmoﬁﬂ%Iirﬂ-ﬂ@ﬂl)—

1- N-[-(4- chl or opheny] ) 4- (2-azabjcycl o[ 2. 2. 2] - oct an- 3-on- 2-yl)
phienyl ] } - 4- hy dPBRyYIr&RydicsyReazoidigpcheibiseipoyamidg H+ 488, 486; 5

octan- 3-on-2-y1 ) prarAGS RV YRRER A ARG e BT i 5oz

553; hydroxypyrazolidine-1,2-dicarboxamide,

b 1-N-[(4-ethynylpheny}})]-2-N-{[3-methyl|-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-{(4-ethynylphenyl}]-2-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
20 phenyl]}-(R)-4-hydroxypyrazolidine-1,2-dicarboxamide,

1-N-{{4-ethynylphenyl}}-2-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-(R)-4-
hydroxypyrazolidine-1,2-dicarboxamide,
1-N-{(4-ethynylphenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
- phenyl]}-(R)-4-hydroxypyrazolidine-1,2-dicarboxamide,
C,, ~o 25 1-N-[(4-ethynylphenyl)]-2-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
phenyil}-(S)-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-{(4-ethynylphenyl)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)pheny!]}-(S)-4-
hydroxypyrazolidine-1,2-dicarboxamide,
30 1-N-[(4-ethynylphenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyi]}-(S)-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-bromophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-4-
hydroxypyrazolidine-1,2-dicarboxamide,
35 1-N-[(4-bromophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-(S)-4-
hydroxypyrazolidine-1,2-dicarboxamide,



1-N-[ (4-chl orophenyl)]-2-N-{[3-chl oro-4-(2-azabi cycl o[ 2. 2. 2] - oct an-3- 10
on- 2-yl ) phenyl ]}-4-hydroxypyrazolidi ne-1, 2-di car boxam de, IVHrH+ 518, 520;
1-N-[ (4- et hynyl phenyl )]-2-N-{[ 3-chl oro-4-(3-oxonorphol in-4-yl)

phenyl ]} - 4- P89z 0l i di ne- 1, 2-di car boxami de, PCT/EP2004/002407
1-N-[ (4-et hynyI phenyl )]-2-N-{[ 4- (2 0x0- 2H3wyri di n-1-yl ) phenyl]}-4- 15
hydr oxypyr azol i di ne- 1, 2- di car boxam de,

1-N-[ (4- et hynyl ph 2-N-{[3-ne 3- oxonor phol i yl) -

phenyl ] } - 4- hydr oxybﬁf@rhm@m enyl)- %n*lré[ﬁd s@a-ad-pyndin- 1*yl)phenyll} (R)-4-
1-N-[(4-eth hol 4-yl
ohenyi 11- (R - ARG B g ke Sbd, P O e, 20 7

1-N-[ (4- et hynyl phenyl )]-2-N-{[ 4- (2- oxo- 2H pyri di n- 1-yl ) phenyl ]1}-(R) - 4-

hydr oxypyr azol L di ne- 1, 2- di car boxam de,

1-N-[ (4- ethynyi’fﬁimlﬁé] 2-N-{[ 3- net hyl - 4- (3- oxonor phol i n-4-yl ) -

phenyl ]} (R) - 4- hydr oxypyr azol i di ne-1, 2-di car boxam de, C 25

1-N-[(4- ethyny)phenyl)] 2-N-{[ 3-chl or o- 4- ( 3- oxonor phol i n-4-yl)

phenyl ] }- (S) - 4Rbgctianxyhy eaoivialérdiofi¢he hy@rosty ceasrhpaamisimentioned betow
1-N-[ (4- et hynyl phenyl )] -2- N-{[ 4- (2- oxo- 2H-pyri di n-1-yl) phenyl]}-(S)-4-
hydr oxypyrazol i di ne-1, 2-di car boxam de,

LV By oo e e o o,
1-N-[ (4-b @mpﬂmwwﬁy@ﬂowyrézomme_aremarsmmml)phenyl]} 4

hydr oxypyrazol idine- di car boxam d

1- N[ (4- br om)pheny1 )N [(24 ethmsdpk@nsd)hi N%[MZTQXOHZHWIFp‘héW)IP]’anY@)M—
hyer oxypyr azol ﬁ_ q am 004/ 087696 PCT/ EP2004/ 002407
12N- [ (4- br omoph¥ Wﬁyrﬁz ‘f”[“‘z‘l QZE ® di n- 1-yl ) phenyl ]} - (R) - 4-

hydr oxypyrazol i di fuy- 9(42etﬁyﬁﬁbﬁéﬁﬁnlziﬁ {[Emémymiés-oxomorpholin-4-y|)-
phenyi]}-4-hydroxypyrazolidine-1,2-dicarboxamide,

1 1-N-[{4-ethynylphenyl)]-2-N-{[3-chloro-4-{3-oxomorpholin-4-yl}-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-4-
hydroxypyrazolidine-1,2-dicarboxamide,
20

1-N-{(4-ethynylphenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{[3-chlcro-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,
{,\ 25 1-N-[(4-ethynylpheny!)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-4-
hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,

30
with 1.1 - 1.5 equivalents of the desired acid chlorides in DCM at room
temperature gives, after conventional work-up, the following compounds
35 1-N-[(4-ethynylphenyl)]-2-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-

phenyl]}-4-acetoxypyrazolidine-1,2-dicarboxamide,

-39



5 Reaction of 1 equivalent of the hydroxyl conpounds nentioned bel ow
1-N-[ (4- et hynyl phenyl )] -2-N-{[ 3-chl or 0- 4- ( 3- oxonor phol i n-4-yl)- 10
phenyl ]} - 4- hydroxypyrazol i di ne- 1, 2-di car boxam de, 1

-N-[ (4- et hyrWOBPDSTO% - 2- N- { [ 4- (2- ox0- 2H pyri di n-1 -yl ) phBAYIEP}04/002407
hydr oxypyr azol i di ne- 1, 2- di car boxam de, - 40 -

1-N-[ (4- et hynyl phenyl )] -2-N-{[ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl) 15
phenyl ] }-4- hydroxypyrazol i di ne- 1, 2-di car boxani de, o

1UNL(4- et hynyl phehiN-i cyeypsyl B (a-asocdibrymin-ydepesy -4

henyl]}-4-h di ne- 1 b d
b F{4] Eat hyn§| Wﬁ/ r?‘%gY’IRI‘!‘\I{FFVia%‘%' ‘B’Sl% %dﬁﬁ)%?gﬂx%feiy|)phenyl]} 4-

hydr oxypyrazol i di nepNLi(3-dlhem aeN.- 3- -4-
VN [ (42t yny phemgt 1o PRI N8 ety L2 snomorptli§-4)-

phenyl ]} - 4hhyd||nhxegu@}}-rzialzemzoyImwpyrazmludm-ﬂ)medmadmxamﬁd?
1I-N-[(4- -4-(3-
henyl 1) 54 hy dr oxy By BG4 R3S iatr Bagmorprioi-4-y1-

LN L8 ety kel d ot dfob e Ebiingl s dicsra bt ) -4

-N-[ (4- et hynyl phenydN-[( 43ethbrﬁ;[lahemmy2 Wé@zmm@wﬁimwﬁwmnyi]H :so-
phenyl ]} -4-hydr ox pyrazol i di ne-1 ,2-di carboxam de,
equi val ents of b ﬂW&M%@WW@@'@ﬂ%ﬂ%@@WWWM@I r oom terrper at ur e gi ves,

i‘Lkﬁ{ f Z?“Zﬁ%'yf’zﬁlam{? Ry PRoade -9 SOTREA e reno -1
Ece#é PIZ%OM 88gggguwyi%épé|bﬁemmétrané&rﬁahpgwrszm:d\%ﬂoﬂ%ﬁﬁ%me

1 N (4-et hynyl phet Im[agwlphemna?eu—qbaqum&-ts-bx9mpmm1M-W)A-
enz caroponyil o ol1.dln ar poxam , . .

N o ORI h o S Rp Tty camaarp oy Sl bireslicatoxamjce,
1-N-[(4 -eth.ynylphenyl)]-z -N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-4-

15
cyclopropylmethylcarbonyloxypyrazolidine-1,2-dicarboxamide,
1-N-{(4-ethynylphenyl)]-2-N-{[3-methy|-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-cyclobutylcarbonyloxypyrazolidine-1,2-dicarboxamide.
20
14, Examples of the preparation of intermediate compounds
P 14.1  All compounds of the following formuta V1 {(where R =H or
N 25 methyl; n = 3, 4 or 5) can be synthesised in accordance with the follow-
tng scheme.
/‘ (CH,),
30 N | VI
H.N
2 0
R
35

For example synthesis of 1-(4-amino-2-methylphenyl)piperidin-2-one:



phenyl ] }-4-benzoyl oxypyrazol
1-N-[ (4- et hynyl phenyl )] -2-N-{
phenyl ]}-4-tent-butyl carbonyl

i di ne-1, 2-di car boxam de, 5

[ 3- chl or o- 4- ( 3- oxonor phol i n-4-yl) -
oxypyrazol i di ne-1, 2-di carboxam de, 1

-N-[ (4- et hynWROAPS7696 2- N- { [ 4- ( 2- 0x0- 2H pyri di n-1 -yl ) phetGA/ER2084/§03 407
but yl car bonyl oxypyrazol i di ne- 1, 2- di car boxamhde,

1-N-[ (4- et hynyl phenyl)]-2-N-{[3- et hyl - 4- (3- oxonor phol i n- 4-yl) -

phenyl ] }-4-cycl ohexyl nmet hyl car bonyl oxypyrazol i di ne- 1, 2-di car boxam de, 1
-N-[ (4- et hynyl phenyl)]-2-N-{[ 3-ghl or o- 4- %‘8 oxonor phol i
phenyl ] }-4-cycl opent ar bonyl o] razol HPne- 102- dj-e4
1-N-[ (4- et hynyl pha BN { [ 4N( 2- xo- pyr| di N- [
cycl opropyl met hyPcar yl oxypyra i :
1- N-[ (4- et hynyl phenyl )] -2-N-{[ 3- net hyI -4-(3-oxormrphol i n- 4- yl) -

phenyl ] }-4-cycl obutyl car bonyl oxypy azol i di ne-1, 2-di car boxam de. 20 14.

Exanpl eS£I:c the prgparation of rredi ate conpounds 14.1 Al conpounds of
the foll ngfor a Vi I_Q\Q(n r 25 nethyl; n =3, 4 or 5) can be
ow ing schenme. ('(CH2)" 30\ NV

synt hesi sed in ac%gé ance W t®
Il H2N ( 0 R For exanpl e synt hesi s of

1- (4- am no- 2- net hyl phenyl ) pi peri di n-2-one: WD 2004/ 087696 PCT/ EP2004/ 002407
-41 0 Cu 0 0 K2C03 O+ N KI N - N~

14.2  Synthesis of the phenylpiperidone unit without a methyl group:

10
e
L“-—»- s : >: C52003 : b
15
Ra Ni : b
20

The preparation of 1-(4-amino-2-methylphenyl)piperidin-2-one is carried
out, for example, as indicated below:

o
(\__, .. 25 NO, . /\/\/U\ toluene Br N
Br cl reflux \/\/ﬁc]),
NH, NO
CHON. b PdiC é

30

35



Ol Br OO 5 H HZN 6 ON Pd/C 14.2 Synthesis of the phenyl pi peridone unit
w thout a nethyl group: 10 HOO 0 CSzZC,03 0 61 DVF 15 0 H2 -H2 HZN a N
Ra Ni 20 The preparation of 1-(4-am no-2-nmnethyl phenyl)pi peridin-2-one is
carried out Wov4esmhpl e, as indicated below 0 ~,. 25 NEZEP2004/002407
toluene Br-," N~~~ NH + Br" v v C ref_I4 C~ """ 10( 1~ z Noe Cs2C33
NO2 / | O H2 H2N CH3CN N5 Pd/C N 30 35 WD 2004/ 087696 PCT/ EP2004/ 002407
-42 14.3 1-(4- Am nophenyl)-1 H pyrazin-2-one

143  1-(4-Aminophenyl)-1H-pyrazin-2-one

F
N c
z $,C0; /TN
N — N N—-@—NOZ
5 N~ OH DMF \_«
NO, 0

SnCl2 /—\ C
10 Ethano|

C 14.4  1-(4-Amino-2,5-dimethylphenyl)-piperidin-2-one
H 0
15 N Br copper powder, K,CO,
O,N KI, 140°C
0o

H
20 2 s HN Nj )

Pd/C

14.5  1-(4-Amino-3-methylphenyl)piperidin-2-one

e
NO, ﬁ 0O DMF N t
S

2™y

30

35



F CS2CC8 2-0 0 + 1 NWMN/ N2 5 ~NOH DWW N2 0 3nCl2 NN /\NHz 10 Ethanol
\' 0 14.4 1-(4-Am no-2,5-dinethyl phenyl)-piperidin-2-one 15 H ( \ Br copper
powder, K2COB / ~O+ 2N KI, 140C ®2N _ N O~ 20 H2 - 2N N ~/// Pd/C
14.5 1-(4- AmiwW02B40818¢| phenyl ) pi peri din-2-one 25 | \ CsZHUBEERB4AC2EAT7 NO2 +
NODW N H30 H2 H2N I \ 0 Pd/C/ N5 3%3W0 2004/087696 PCT/ EP2004/ 002407
-43 14.6 1-(5-Am nopyridin-2-yl)piperidin-2-one Cs2C03 02N Nzz: N J N O +
O NN ODW N N
146  1-(5-Aminopyridin-2-yhpiperidin-2-one

032003 O,N
=N NN I
5 .

10
t{ o 147  1-(4-Aminomethylphenyl)piperidin-2-one
15 F
N 05200
A [ j
H
lil
N
20
H2 Ra Ni ’\CL /\©\
NH /MeOH é Tpaic é
[
30

35



5 HH2 N1 O Pd/C N NN 10 14.7 1-(4-Am nonet hyl phenyl ) pi peri di n-2-one

15 F Cs2CO8 N'~, NHODW N N 20 H2, Ra Ni HzN a--- 0 H2 H2ZN O NH3/ MeCH N:
| Pd/C N 25 30 35 WD 2004/087696 PCT/ EP2004/ 002407 -44 14.8

2- (4- Ami nophayQ 20o4@8%a&abi cycl o[ 2. 2. 2] oct an-3-one Br | O RCHEEXN84/0QHTer
powder, K2C8 N H KI, 145C NO2 NO2 10 O _Hg.Pd/C NH2 15 14.9

1- ( 3- Am no- 6- et hyl phenyl ) pyrrol i di n-2- one

14.8 2-(4-Aminophenyl)-2-azabicyclo[2.2.2]octan-3-one

Ao

Br
5 pg\Fo + copper powder, K,CO,
N -
H

Kl, 145°C
NO,

10 pﬁ\)‘o
N

NH,
15

14.9  1-{3-Amino-6-ethylphenyl)pyrrolidin-2-one

20 0 1. DMF/reftux
+ BT\/\)L o ~ - ()\/\
NH, 2. NaOH

Vi

. 25 SOCl, HNO, 65% H,
oN N
Q H,SO, 95-98% 2 Q Pd/C

3 Io®
HzN

35



201 ti 0 1. DW/reflux + Br~~ Ol / OH NHz 2. NaOH N H O 25 SOC12 | \
HNGB H2 -~/ ON/ N H2SO4 95-98% 2 Pd/C O O 30 H2ZN O 35 WD 2004/ 087696
PCT/ EP2004/ 002407 -45 14.10

2- (4- Ami no- 2-WO2904987680et hyl phenyl ) - 2- azabi cycl o 2. 2. 2] oct BFIL/BP208#802307 3 5
.4.. p.s. 33C F\ K2003 Nio. F FF/ +4-0.6. F NOz HDW F F NO2 .3.
10 a 0.6. H2 N Ao. F

1410 2-(4-Amino-2-trifluoromethylphenyl)-2-azabicyclo[2.2.2]octan-3-

one
7. 3.
5 \ A os.
F T N F
K,CO, 8. 0.
F + 4, 0 & 2 3
F K B - F
NO, & 1. DMF F
F

NO,

7.
10 ZE%O 6.
H £INF

15

14.11  1-(4-Amino-3-chlorophenyl)pyrrolidin-2-one

Cl
Ci Cs.CO Cl
. | l — N
H
NO, NO,

20

0

H, cl
—_—— N
Pd/C
NH,
30
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Pd/C F F 15 NH2 14.11 1-(4- Am no-3-chl orophenyl)pyrrolidin-2-one 20 C C
CS2CA8B No d ODW I \ N2 HO/ N2 25 H2cl Pd/CON Ol 30 NH2 35 WO
2004/ 087696 PCT/ EP2004/ 002407 -46 14.12
1- (4- Am no- 2-WeR#l4e8T686ret hyl phenyl ) pi peri di n-2-one NO 2 FCFEP200:0B40 Br
copper powder, K2CO8 F O NO2 KI, 150C O F4g\H2 10 H2 F Pd/C /N F F 15
14. 13 3-(4- Am no- 2- net hyl phenyl ) - 1, 3- oxazi nan-2-one N0O2 02N H N O copper
powder, K2C03

1412 1-(4-Amino-2-trifluoromethylphenyl)piperidin-2-one

NO,
F. .F
H F
5 CN): Br copper powder, K,CO, F
O + e F
NO, KI, 150°C Ot‘j F
NH,
10 H, .
—ii

15 4413 3-(4-Amino-2-methylphenyl)-1,3-oxazinan-2-one

NO,

H
O,;N N._.O copper powder, K,CO,
» O - O >
Br o Kl, 150°C N o
@

NH,
=
Lo 25 H,
—
Pd/C N\fo
(3
30

35



Br KI, 150C O NH2 =. 25 H2 Pd/CCNiO O 30 35 WD 20041087696

PCTI EEP2004/ 002407 -47 14.14 4-(4- Ami nophenyl ) norphol i n- 3-one NO2 KMhO4,
CH2Cl2 NO2 | /0O 5 benryltriethylamoniumchloride O H2 NI 0 10 Pd/C O
14.15 1-(4- AWAEPHOS% pyridin-2-one 15 F \ | | Cs2C03 NEYTEPIOHOGIPIF N
H\ NO2 20 SnC 2 NI O ethanol / N 2X74.16

1- (4- Am no- 2- net hyl phenyl ) pi peri di n- 2- one

14.14 4-(4-Aminophenyl)morpholin-3-one

NO, KMnO,, CH,C, NOz\Q o
: N N

benzyltriethylammonium chloride
5 Lo zyltriethy L

O

10—--©

Pd/C
o
14.15 1-(4-Aminophenyl)pyridin-2-one
15
QL E 0
20
SnCl O\
ethanol é
o
., 29

14.16 1-(4-Amino-2-methylphenyl)piperidin-2-one

Q
NO, /\/\/U\ toluene Br N
* br o T Y
30 NH, © NO
SO S
CHCON sCN é Pd/C é

2

35



NO2 / toluene Br NN \ +gr' vv C I \ 30 NH2 reflux O N0O2 Cs2CC3 NO2( |
OH2 HZN O CH3CN \ Na Pd/C\ | Na 35 WD 2004/087696 PCT/ EP2004/ 002407 -48
14.17 1-(4-Am nophenyl)-1 Hpyridin-4-one F Cs2CO3 NO2 5 + Na OH DVF N NO2
O 1.)~ HH2N z 10 ~Ra N a -~ O 14.18

1- (4- Am nopheWwyl 2004087696t - but y| oxycar bonyl pi perazi n- 2- one  PETHEP20#4/0B240H DIV
20 NO2 H2 HN N\ NH Boc20-- ~N N NH Pd/C 24dEA 0 2 0 O f 25 14.19

1- ( 3- Ami nophenyl ) pi peri di n- 2- one

14.17 1-(4-Aminophenyl)-1H-pyridin-4-one

10

Ra Ni l\(l
>

s
(.\k__
14.18 1-(4-Aminophenyl)-4-tert-butyloxycarbonylpiperazin-2-one
15
F
N Cs,CO —
=~ 23
C 0 EE (Nl e,
N“SoH DMF —
NO, o
20
H, /\ Boc,0 > o M\
—— HN N—Q——NH2 — N NO—NHZ
Pd/C \_,& TEA o \_<
8] o]
s
L 25

1419 1-{3-Aminophenyl)piperidin-2-one

Br
H copper powder, K,CO,
30 + C):o - N NO,
NO, Kl, 140°C 5
H2
et N NH2
Ra Ni \©/
O

35



Br H N copper powder, K2CO3 30 ~ + O N N02 ~~~JJJ KI, 140C NO2 O HZ N ~NH2
Ra Ni 35 0 WD 2004/087696 PCT/ EP2004/ 002407 -49 14.20

1- (4- Ami nophenyl ) -2-caprolactam F H CS2CC3 + 0 DM NOZ\ No 5 N2 0 O
KMhO4, CH2O Awp 2bbasdsesdtl HZN / \ N 31 10 benzyltriethyl - ReciNepaspdmedapm
chloride 14.21 1-(4- Am no- 3- quorophenyI)plwridi n-2-one 15 F CS2CO 3 + 3
NOz\ No FNOHDW N2 FO 20 F H2 )

14.20 1-(4-Aminophenyl)-2-caprolactam

F H
N Cs,CO,
O 22 e

5 DMF

NO,

0 o)
KMnQ,, CH,CI H
2o () 2 OO

10 benzyltriethyl- Ra Ni

ammonium chloride

14.21 1-(4-Amino-3-fiuorophenyl)piperidin-2-one

15
Cs,CO,
C QL o e
OH
20 F
Hz~@~;>
0
L 25 14,22 1-{4-Amino-2-flucrophenyl)piperidin-2-one
F 0
+ | N NO
\N OH DMF =
30 F

NO,

8]
b OO
— N NH
35 Pd/iC
F



HZN\ Np O 25 14.22 1-(4-Ami no-2-fluorophenyl)piperidin-2-one FO F C CX3
+ 11 3\ NO2 INOHDW F 30 N2 0 H2 - dN-Q NH2 35 Pd/C F WD 2004/ 087696
PCT/ EP2004/ 002407 -50 14.23 1-(4-Am no-2-fluoro)-2-caprolactamF HF F, N
[/ Cs2CCB8 \ | worzobi#s7885021 NO 5 NO2 O 0 KWnO4, CH2C 2 HZ pid@erodasonizde7\ N~
benryltriethyl- D Ra N 10 ammoniumchloridggF F F 15 20 25

14.23 1-(4-Amino-2-fluoro)-2-caprolactam
F H E
F N Cs,CO,
+ A NO; N
DMF
5
NO,
0
Cl H
KMnO4,CH2 2 - NOTQ’ND ...........3......’ HZNQC
benzyltriethyl- . Ra Ni

10 ammonium chloride F

"
15
20
(" 25
30
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30 35 WD 2004/ 087696 PCT/ EP2004/ 002407 -51- Pharnacol ogical data Affinity
to receptors 5 Table 1 Conpound FXa-1Cso [nM TF/ FVlila-1Cso [ML No. "Al
75.0 160.0 10 "A2" 120.0 250.0 "A3" 55.0 120.0 F_ 15 20 25 30 35 WO
2004/ 087696 RE(~HAARHHRE002407 -52 The fol | owi ng exanpl es petapsuoiBo2407
pharmaceutical conpositions: 5 Exanple A ,ﬂjectlon vials A solution of 100
g of an active ingredient of the fornula I"and 5 g of diso- di um hydrogen
phosphate in 3 |1 of bidistilled water is adjusted to pH 6.5 10 using 2N
hydrochloric acid, sterile filtered, transferred into injection vials,

| yophi li sed under sterile condi tions and seal ed under sterile conditions.
Each i nj ecti on Rhaimasoiegicalsddtany of active ingredient. 15 Exanple B:
Suppositories A m xture of 20 g of an active ingredient of the fornula | is
nelted with 100 g of soya lecithin and 1400 g of cocoa butter, poured into

moul ds and Affinity to receptors

S Table 1
Compound FXa-1Cso [NM] TF/FViia-1Cso [M]
No.
"A1" 75.0 160.0
10 "A2" 120.0 250.0
"A3" 55.0 120.0
(,7- o
15
20
(. 25
30

35



20 all owed to cool. Each suppository contains 20 ng of active ingredient.
Exanple C Solution A solution is prepared from1l g of an active ingredient
of the formula I, t 25 9.38 g of NaH2PO4 2 H20, 28.48 g of Na2HPO4 - 12

H20 and 0.1 gy@hoosagisga! koni um chloride in 940 m of bidi spithkpRogdgs> The
pH is adjusted to 6.8, and the solution isqzrr]rade up to 1 1 and sterilised by

irradiation. This solution can be used in e formof eye drops. 30 Exanpl e
D: G ntnent 500 ng of an active ingredient of the formula | are m xed with
99.5 g of 35 Vaseline under aseptic conditions. WO 2004/ 087696

PCTI EP2004/ 002407 -53- Exanple E: Tablets A m xture of 1 kg of active
ingredient of the formula |, 4 kg of lactose, 1.2 kg of potato starch, 0.2

kg of talc and 0.1 of magnesium stearate is 5 pressed. to give tablets in
B convent  onal TheiRiPwie SRERDRS AR RapheRERCeytisl EOTRORIATAS 10 g of
active ingredient. Exanple F. Coated tablets 10 Tablets are pressed

anal ogously to Exanpl e E and subsequently coated in a conventional nmanner

with a cdating Bxamphs Astnjeptibatvialst arch, talc, tragacanth and dye. 15
Exanple G Capsules 2 kg of active ingredient of the fornula | are
introduced into hard gelatine 20 capsules in a conventional manner in such

fi “Arpoul s 26 ABRRGrIa Bro b el 2siive Tebratieny of B kPl Pt S0taRd i
60 I of bidistidilgfhydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
10 using 2N hydrochloric acid, sterile filtered, transferred into injection vials,
] lyophilised under sterile conditions and sealed under sterile conditions.
( Each injection vial contains 5 mg of active ingredient.

15 Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | is melted with

100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and

ailowed to cool. Each suppository contains 20 mg of active ingredient.

20
Example C: Solution
o A solution is prepared from 1 g of an active ingredient of the formula |,
N 25 9.38 g of NaH,PO, - 2 H.0, 28.48 g of Na;HPO, - 12 H,O and 0.1 g of
benzatkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.
30

Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 89.5 g of

35 Vaseline under aseptic conditions.



water is sterile filtered, transferred into anpoul es, |yophilised under
sterile conditions and seal ed under sterile conditions. Each anmpoul e
contains 10 ng of active ingredient. 30 35 WD 2004/087696 -54- Patent
Aaims 1. Coppoypdsi@t the formula | RN R2 ~~aN H O Rs P@T}ﬁm@t@mm@o-}?
denotes Hal or-C=C-H, denotes H, =0 OCH, CM& , Ph-(CH2), - COO,

cycl oal kyl -(CH2) n COQ, Ph denotes unsubst” :%ted phenyl, R2 denotes H, Hal
or A, denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo- 1
Hpyridin-1 -ylgx o iabPedsn- 4-yl, 4-oxo-1 H-pyrldln- 1-yl,

2- 0x0- 1H pyrazin-1-yl, 2- ox0|n1dazoI|d|n 1-yl, 2,6- dloxopiperidinl-yl,

2- oxopi perazin-1-yl, 2,6- dloxoplpera- zin-1- yI 2, 5 di oxopyrrolidin-1-yl,
2- oxo-1, 3- oxazolldln 3- 3- 0X0- 2H pyri dazi n- 2 2-caprolactam 1-yl (=

3 ?\XS- alzepan 1A 3?“')““@-0556\49 %fﬁthpzngrezifer&qfém EQFBWJ@J v K9 of kactose,
T ok T hr Lo arndsts sk, or2 RS Tart gt 1 I e nadhodllm stearate is o

1h|10 C atbns, ipreskbe o §ive tHbRitO s aBayivehtiehdlenarirst ineaeh Rywhy al/eaich
cnl ori ne,

tablet contains 10 mg of active ingredient.

Example F: Coated tablets
10

Tablets are pressed analogously to Example E and subsequently coated

’/"‘\.\’

in a conventional manner with a coating of sucrose, potato starch, talc,
tragacanth and dye.

15
Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

20
tains 20 mg of the active ingredient.

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
30
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wtlbmdopetes—t—€C——Bror" 1, n denotes 0, 1, 2, 3 or4, and pharmaceutically
usabl e derivatives, salts, solvates and stereo- isoners thereof, including
m xtures thereof in all ratios. -55- 2 Compounds according to Caim'l
sel ected fromthe group :
, 1-N-[ (4- eﬁv lhgq&gnyl)] 2-N-{[ 3-chl or o- 4- ( 3- oxonor phol i n-4-
yl ) phenyl | } pyrazori di ne-1, 2- di car boxani de, 1
-N-[ (4-chl orophenyl)]-2-N-{[3-chl oro?¥#- ( 3- oxonor phol i n-4-yl) phen
yI'] }pyrazol i di ne- 1, 2- di car boxam de,
- 1-N:[(4-chl orophenyl)] 2- N-{ [ 4-Bate@ERRONOI | n- 4- yI)phenyI]} 4-
hydt oxypyrazol i di ne-1, 2-dicarboxami de, 1-N [(4-chlorophenyl)] 2-N-{[4-(
0x6=7K pyridin-1- yophenyl ]}= 4-hydroxypyrazolidine-1, 2-di car boxam de,
1-N-[ (4-chlor OEBE‘WB%MSC@J%M@I&?'OXOF" peridi n-l1 -yi)phenyl]}-4
hydr oxypyrazol i di he- | I carboxam de, -
1- N-[ (4-chl or ophenyl )] -2-14-{] 3- met hyl - 4- ( 3- oxonor phol i n-4-yl ) -
phenyl ]} - 4- hydr oxypyr azoi i-dizge- 1, 2- di car boxani de,
"I-N-[ (4-chi or ophenyl )] - 2- I\I-{F?B-rrethyl -4-(2-oxopyrrol .id inyl)-
phenyl ]} - 4-hydr oXypyr azoh@‘qe-l,l&t-di ar boxam de,
[

1- N[ (4-chl . oropRenyi )} >z- N#ﬁt%{% Rmxonnrpholln 4-yl)
phenyl | } - 4- hydr oxypy¥azypl i digte- 11\2- di '

"1-N-[ (4- chl or ophenyl 3 oxonnrﬂholin-4-y|)-
phenyl ]} -4-hydr oxypyraz | , 2- di ggr boxam de,

1-N-[ (4-chl orophenyl )]-2-&{][ 3- quoro 4-(2- oxopyrrolldlnyl)
phenyl ]} - 4- hydrox% Hrazolldlne 1, 2-di car boxani de, '
A-N[ (4- ch(oro @ ")]-2-N-{[3-chl oro-4-(2-o0xo- 2H—pyr|d|n-l-yl)
phenyl ]}-4- hydr oxypyrazol i di ne- 1, 2- di car boxani de,

.1-N-[ (4-chl arophenyl )] -2-N-{[ 4- (2 azabi cycl o[ 2. 2. 2] - oct an- 3-on- =
2-yl) phenyl ]} - 4-Rydr oxy pyderwoigs HalionecFC-H- di car boxamni de; :

R denotes H, =0, OH, OA, A-COO-, Ph-(CH2),-COO-,
| - eycloalkyl-{CHz)-COO-,
Ph denotes unsubstituted phenyl,
R?  denotes H, Hal or A, |
R® denotes 2-oxopiperidin-1-yl, 2-oxopyrolidin-1-yl, 2-0xo- °

1H-pyridin-1-yl, 3-'oxomprphoii‘n—4_-yl, 4-ox0-1H-pyridin- -

1-yl, 2-ox0-1H-pyrazin-1-yl, 2-oxoimidazolidin-1 -yl, 2,6-
dioxopiperidini-yl, 2-oxopiperazin-1-yl, 2,6-dioxopipsra-
zin-1-yl, 2,5-dioxopyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-3-
i, 3—oxo-2H-pyr_idazin-2-yl, 2-~caprolactam-1-yl (= 2-oxo-
azepan-1-yl), 2-azabicyclo[2.2.2]-octan-3-on-2-yl, S,B=
dihydro-1H-pyrimidin-2-oxo-1-yl, 2-ox0-1,3-oxazi nan-3-
yl or 4H-1,4-oxazin-4-yl,

A | deno’fes unbranched, branched or cyclic alkyl having
1-10 C atoms, in which 1-7 H atoms may also be
replaced by F and/or chiorine,

Hal denotes F, Cl, Bror|,

n denotes O, 1, 2, 3 or 4,

and pharmaceutically usable derivatives, sals, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios.



1-N-[ (4-chl orophenyl )] -2-N-{[3-trifluoronethyl-4-(2-azabicycl o-
[ 2. 2. 2] -octan-3-o0n-2-yl ) phenyl ]}-4-hydroxypyrazolidine-I,2-di carbox- am de,
1-N-[ (4-chl orophenyl )] -2-N-{[ 3-chl oro-4-(2-azab icyclo[2.2.2]-
oct an- 3-on- 2-yl ) phenyl ] } - 4- hydr oxypyr azol i di ne- |, 2- di car boxan de,
1- N-[ (4-chl orophenyl )] -2-N-{[ 4-(2-0x0-2H pyridin-1-yl)phenyl]}-
pyrazol i di ne-1, 2-di car boxam de, 1-N-[s64-ch

| or ophenyl )] -2- N‘({)&rﬁpﬁﬁﬁd%%ccérd(r% t@wmr‘lpﬁ?édtéu ok khe group
phenyl ]} pyrazolidine-1, 2-dica

1- N- (4- chl or ophenyl )hNiiﬁiﬁm{’@JH‘heﬂb‘a 02 EH[%CWST?DW%’@MOFPWJ*W)

phenyl ]} pyrazol i d}]ﬁhﬁe%yt%pﬂ?ﬁﬁfdﬂ%ﬁﬂldﬂﬁrboxamlde
1-N-[ (4-chl or ophenyl ) - 3-chl’oro-4- (2- ox0-2Hpyridin-1-yl)-

phenyl | } pyrazol i di ne N (4e %rpemm-aél{[ -chloro-4~(3-oxomorpholin-4-yi)-
1-N-[ (4-chl oroph 3]1}@ %-O{I(Eﬁ et fvd nga(n%dé)xopyrrol i di nyl) -

I car okam

ph ']} pyrazol |
@( 4- chl or ophenyl )]-Nﬂ(‘N?l'{h[)r4>Ph@yﬁkaﬁbﬁmbxmmmlm%ﬂmﬂehw}%

oxopyrazolldlne _
1-N-[ (4-chl OVODhM§Mg 3%8 | ﬂ ? dc'ff?é%?%énrl?edl nyl ) phenyl]}pyro-
zol idime=1, 2-di Carb0Xam[ﬂ@chlomphenyl)]—Z—N—{[4-(2-oxo-ZH-pynd1n “tyhphéayll- -

LN [ (0. ol or ophepyt b o R hidnt T 2RaRGRNRKE 4- V1) phenyl 1)

1-N-[ (4-chl or. ophenyl1N[@_bhiér[oahédyupzm-ﬂu(@omrdnh@Jyl)ﬂwéhymLé—
phenyl ]} pyrazolidjne-1,2-di¢

1-N-[(4-chl orophe'ﬂl'gﬁir§’]‘3ﬂ3'.'3_"ra1‘§g q'@ef'?rq'?%?’@%@?\yl 4-(2-azabicycl o

[2.2.2]-octan-3-on-2-y) Z[Pil@rwr‘obﬂnw)?-QQHIQJMM?@IHXEQEWW%
1- (4-chl or ophpn azabi Cc 2] - bct an- 3- on-
2-yl
T y
phe
1-

N-
phenyl ]} pyr aﬁ%ﬁmﬂﬂrﬁélyﬁr%ﬁww#%ﬁé -gisarboxamide,
N[ (
|

[
)
4-chl h | ]
m[/ ]}gyrg;8P| Sun%e) %Nguﬁb@gr “%;@9‘9 N- {8 BtAA L@ sBpyttdictiny )
[

N-[ (4-et hynyl pheh@n»ﬂ}—ﬁwﬂmwpw@zcmﬁmeﬂ#—gquwmgey| ) phenyl ]} -
-N-[(4-chlprqphenyl_i) j-z-N-{[S-ﬂuoro-4—(3—oxomorpho|En‘~4—yl)-
pheny!]}-4-hydroxypyrazolidine-1,2-dicarboxamide,

‘1.—N-[(4-chiorophenyi)]-2—N-{[3-chIoro-4—(3-oxomorpholin—4—yl)—

- phenyI]Hfhydroxypyrazolidine-1 2-dicarboxamide,

1 -N-[(4-chIorophényl)];2-N—{[3-ﬂUoro~4—(2—ox6pyrroIidinyl)—
phenyl ]}A—hydroxypyrazolidihe-1 .2-dicarboxamide, .

1 -N-[(4~¢hl'orophenyl )I-2-N-{[3-chloro-4-~(2-oxo-2H-pyridin-1-yl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,

| 7 ' _ 1—N-[(4-chIorophenyl)]-2—N-{[4-(2-azabicycio[2.2.2]-octan-3-on-
2~yi)pheny|]}—4—'hydroxypyrazol idine-1,2-dicarboxamids,

1 —N-[(4—chIorophenyl)]-2-N-{[3-triﬂuoromethy!—4—(2—azabicyclo—
[2.2.2}-octan~-3-on-2-yl)phenyl]}-4-hydroxypyrazolidine-1,2-dicarbox-
amide, .

1 -N—[(4-chIorophenyf)]—Z-N-{[S—chloro-4-(2~azabicycl0[2.2.2]-
octan-3-on-2-yl)phenyl[}-4-hydroxypyrazolidine-1, 2-dicarboxamide,

1-N-{(4-chlorophenyl)]-2-N-{[4-(2-0x0-2H-pyridin- -1-yl)phenyl]}-
pyrazohdlne 1,2-dicarboxamide,

1-N-{(4-chlorophenyl)]-2- -N-{[3-methyl-4-(3-oxomarpholin-4-yl)-
phenyl]}pyrazolidine-1,2-dicarboxamide,

1-N-{(4-chlorophenyl )1-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenylfipyrazolidine-1,2-dicarboxamide,

1-N-[(4-chiorophenyl)]-2-N-{[3-chloro-4-(2-oxe-2H-pyridin-1 ~yi)-
phenyllipyrazolidine-1.2-dicarboxamide,




pyrazol i di ne-1, 2-di car boxam de, 1-N-[(4-ethynyl phenyl)]-2-N{[3-nmethyl}=(3
oxonor phol i n-4-yl)- phenyl]}pyrazotidi ne-1, 2-di car boxam de,

1-N-[ (4- et hynyl phenyl )]-2-N-{[ 3-chl oro- 4- ( 3- oxonor phol i n-4-yl)

phenyl ]}-4-hydroxypyrazolidi ne-1, 2-di car boxam de,

1-N-[ (4- et hynyl phenyl)]-2-N-[[4- (2 oxo 2H- pyridi n-1-yl )phenyl]}
4:hydroxypyrazolidine-1, 2-di.carbox

[ |(4} evz hﬁnél phenyl-Ni (@cmprpp@ewﬂi- -ﬁﬁ(@hﬂﬂgﬁﬁxaﬂmq"ﬁw‘)w ) -
ro - am de
et hy%yl pﬁp{&y f@gfbﬂé ?‘[31 ]Zhﬁféohr)gﬁél 8% oxonor phol i n- 4- }J
) - (R) - 4- hydr okiid{A-eliernoplaeml-2-N{idi(e x@awahﬁvluw-yl phenyﬁ/
et hynyl p §W%€Oll&ﬂ%ﬁ¥-@0&%0 gaHpyrid in-1-yl)phenyl]}-

]
(4-
]
4-
hydr oxypyr I car boxam de,
4-
]
(4

4:h e i
1N

he

- N-

hen
N-

R) -
et hynyl pheny1 NH{ ReNofopBemg-ByN- {[4-(2—3:x0mpeuﬂ|w11)oh$wl owa-) -

}-(R) - 4h r %Idln 12d|carboxamde :
- et hynyl pKg Ir'f{))”%/ﬁ)%f r T"?"B 'l or 0- 4- ( 3- oxor nor phol™ i n-4-yl)
11}-(S)-4-hydroxypyrazolidine-1, 2-di carboxam i de,

[(4 et hynyt phenyl )] -2-N-{[ 4-(2- 0X0- 2H pyr.idin-1-yl)phenyl ]}-

S) - 4- hydr oxypyr azolyt '[('Za%mo ng g L& omBAcIH-4-y)phen
" N- [ (4- et hynyl phenyl f%“g ?ﬂ;ry]"@'{ hoTyiengy-
pheLn(/I]}? (é;]y4ph§3gzzgh§ipyf1a%gicamone'nﬂ1$2 di ca%gxa;npde 1 {/ :

-N-[ (4- et hynyl phenyl, )_Illl(%l dér ei,p : (.:.[g? o830 @9&%“‘8 Fll'H?)T]n-4X/I|

phenyl]}-4-acet oxypyra oxam
1- N-[ C4- et hynyl plbmamyl]}p];mZeMl{q mQ(tﬂcanmaﬁhﬁmyrl din-1 -yl )phehyl 1}-

4Dy, 2By O BTk b Ee G RRLRNA 4 i bt P pheny
phenyl]}-4- benz0[52[mmwmyareﬂ-ohﬂdyl)“peeﬂylﬂpydamutmx’lamddﬁrboxgm|de,
oheny 1141 o7t but Jr %!&%%%f?éh%p&@i—%@ﬁﬂ%—%%ﬁ%%ﬁ%21%%@@?%%f
2-yl)phenyll}pyrazolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)}-2-N~{[4-(2-ox0-1,3-0xazinan-3-yl)-
_ phenyl]}pyrazolidine-1,2-dicarboxamide,
’ ‘ 1-N- [(4—ethynylpheny[)]—2—N—{[4—(2—ox0-2H-pyrldm 1-yi)phenyl]}-
pyrazolidine-1,2-dicarboxamide,
1-N—[(4—ethyny£pheny!)]—z-N—{[3—methylﬂ4=(3-0xomorphoitn—4-yl)—
pheny!l}pyrazolidine-1,2-dicarboxamide,
1 -N-[(4-ethyny|phenyl)]-2—N-{[3-chloro-4-(3~oxomorpholin~4-yl }-
phenyl]}H4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N- [(4—ethynylphenyl)]»2—N-{{4—(2—oxo~2H-pyndln— ~yl)phenyl]}-
4-hydroxypyrazolidine-1,2-dicarboxamide,
1 -N-[(4—ethynylphenyl)]—2—N-{[3—‘m ethyl-4-(3-oxomorpholin-4-yl)-
. phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl}]-2-N-{[3-chioro-4-{3-oxomorpho lin-A4-yl}-
phenyl[}-(R)-4-hydroxypyrazolidine-1,2-dicarboxamide, '
- 1-N-{(4-ethynylpheny!)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
(R)4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-{(4-ethynylphenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl}-
phenyll}-(R)}-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
phenyi]}-(S)-4-hydroxypyrazolidine-1,2-dicarboxamide,
' 1-N-[(4-ethynylphenyl)]-2-N-{{4-(2-ox0o-2H-pyridin-1-yl)pheny!]}-
(S)-4-hydroxypyrazolidine-1,2-dicarboxamide,

ny
[ (
nyl
[ (
4-
[ (
yl
[ (

h
h

p
1
p
1-
(
1-N
pnen
1- N
pheny
1- N
(



1- N-[ (4- et hynyl phenyl )] -2-N-{[ 4- (2- oxo-2H pyri di n-1-yl)phenyl]}-

4-i sobut yl carbonyl oxypyrazol i di ne-1, 2-di car boxam de,

1-N-[ (4- et hynyl phenyl )]-2-N-{[ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl)

phenyl ] }-4-cycl ohexyl net hyl car bonyl oxypyr azol i di ne- 1, 2- di car box- am de,

1- N-[ (4- et hynyl phenyl )] -2-N-[[ 3-chl or o- 4- ( 3- oxonor phol i n-4-yl) -
phenyl]}-4-cycl openty[ carbonyl oxypyrazol idine-I,2-dicarboxam de,

1-N-[ (4- et hynyl phenyl )]-2-N-{[ 4- (2- oxo- 2H pyri di n-1-yl ) phenyl ]}

4- cycl opr opyl net hyl car bonyl oxypyrazol i di’ne- 1, 2- di car boxani de,

1- N-[ (4- et hynyl phenyl )] -2-N-{[ 3- et hyl - 4- ( 3- oxonor phol i n-4-yl) -

phenyl ] }-4-cycl obutyl car bonyl oxypyrazol i di ne-1,2-di car boxam de,

1- N- [ (4= br onopheny! ) J-bl{ksityayipberylb2-NLIFrynstei-A=(3-opempnmaaln-4-yL-
pyrazol i di ne-1, 2-dj 1 ' et O-di ;

1-N-[(4-Dbr ormpheﬁ&??ﬁﬂi}ggﬁﬂﬂﬁ?yfyga%gy%ﬂf B’yzrclhgﬁrﬁ?xia-nwe’) phenyl ]} -

4- hydr oxypyr azol i di n&Nt{($-ethyodphrnyhi-de{[3-chioro-4-(3-oxomorpholin-4-yl)-

1- N-[ (4- br onophe - = (2= - 2 Ldin-1-yl )phenyl]}

(S)-4- hydr oxypyr 2;-}2‘. (%M%%née%-e%?%lgzcog[ré@g@rﬁa %{b%&&mﬁe,

1- N-[ (4- br onopheny! ) T-Nef(fefHyaylpReroXb2N-A[dy2-oxb-2-pyvitinghgpriehy -

(R) - 4- hydr oxypyrgzol i.di ne-1,.2-dj carboxam.de. -58-.and pharnmaceutically
usabl e derivati Vgél?enggl;c§rzaP%)§§>fy§§Eaégll 'ﬁ%ﬁt?ftﬁ?aé%qxaﬂcgeners t hereof , including
m xtures thereof in &N{(4-athyagphehyPi-2b{3-niathyl-4HB-opo@pmhalin-dgl}of conpounds
of the fornmula | accqrdin to d ai 1- nd, phar maceutical ly usabl e
derivatives, sal ‘tpg?nﬁgt“ibe%&@fl8’@’%@&%"@‘?‘%%@%&?@%r eof, characterised in
that a) a conpound ofi-N-f{g-etryhgiphenyl)j-28Rt-{[38hrd-4-(3-oflobrphblincyliR has t he

meaning indicated in Claiml, Is reacted with % chl orof ornate derivative to
give an inter rredip@p@yl1}—4—ten‘-buiylcarbonyloxypyrazo!|d|ne— ,2-dicarboxamide,

@ 1-N-{(4-ethynylphenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-y)phenyll}-
4-isobutylcarbonyloxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyi)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yt)«
phenyl]}-4-cyclohexylmethylcarbonyloxypyrazolidine-1,2-dicarbox-

amide,
1-N{{4-ethynylphenyl}]-2-N-{[3-chloro-4-(3-oxomorpholin-4-yi)-
phenyl]}-4-cyclopentylcarbonyloxypyrazelidine-1,2-dicarboxamide,
" 1-N-{(4-sthynylphenyi)]-2-N-{{4-(2-oxo-2H-pyridin-1-yl)phenylj}-
4-cyc|opropylmethyicarbonyloxypyrazoIidiné-1 ,2-dicarboxamide,
1-N-{(4-ethynylphenyl)]-2-N-{[3-msthyl-4-(3-oxomorphotin-4-yt)- '
phenyl]}-4-cyclobutylcarbonyloxypyrazolidine-1,2-dicarboxamide,
1-N-{(4-bromopheny!)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl}}-
pyrazolidine-1,2-dicarboxamide,
1-N-{(4-bromopheny!}]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-
4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-{{4-bromophenyl}}-2-N-{[4~(2-oxo-2H-pyridin-1-yl)phenyl]}-
(8)-4-hydroxypyrazoiidine-1,2-dicarboxamide,
1-N-[(4-bromophenyl}]-2-N-~{[4-(2-oxo-2H-pyridin-1-yi)phenyl]}-
(R)-4-hydroxypyrazolidine-1,2-dicarboxamice,




carbamate derivative, which is subsequently reacted with a conpound of the
formula Il1-1 NRzZ 1O, / Ill-1 iFinwiich R, R2 and R3 have the
meaning indicated in Caim1l, and, if Rl denotes OH the OH group is

optionally in protected form and subsequently, if desired, the

OH protecting group is renoved, or b) a conpound of the fornula IV -59- R2.

HZN R3 IV, in which R2 and R3 have the neaning indicated in daim1l, is

reacted with a chlorofornate derivati.s® to give an internediate

car bamat e

derivative, which is subsequently reacted with a conpound of the formula

111-2 o R RC1112 N omH

in Cdaim1l, and

and/ or

in V\:hi ch R and R have the meaning indicated

if denot e gr oup |s optlonally in protected
form and subseﬁ%ﬁtﬁqry‘ac?qmﬁ%‘ﬂﬁa@@det”H%t'\GSIr?ﬁ“ét YaleRAst B8Ot s renoved,

isomers thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according

“toClaims 1- 2 and pharmaceutically usable derivatives, salts, sol-

vates and sterecisomers thereof, characterised in that

a) acompound of the formula Il Gad .

R—@—NH2 I

in which R has the meaning indicated in Claim 1,

is reacted with a chloroformate derivative to give an intermediate
carbamate derivative,

which is subsequently reacted with a compound of the formula Il11-1

R

B3

A -. 1111
RS
in which
R', R? and R? have the meaning indicated in Claim 1,

and, if R' denotes OH, the OH group is optionally in protected form,

and subsequently, if desired, the OH-protecting group is removed,

or

b} a compound of the formula IV

0



a base or acid of the fornula | is converted into one of its salts. 4
Medi canents conprising at, |east one 'conpound of ;ne fornmula l
Claim( 1 or 2 and/or pharmaceutically wusable derivatives, salts, solvates
and stereoi soners thereof, including mxtures thereof in all ratios, and
optionally excipients and/or adjuvants. 5. Medicanents conprising at |east
one conpound of the formula I according to Clain: 1 or 2 and/or ’
pharmaceutically usable derivatives, salts, solvates and stereoisoners
thereof, including m xtures thereof in all ratios, and at |east one further
medi canment active ingredient. -60- 6. -Be of conpounds according to Claim1l
T 2 and/or physiologically acceptable salts and sol vates thereof for the
prepara- tion of a nmedicanent for the treatnent- of thronboses,

in- farction,

arteriosclerosis, infgammtion, apoplexy, angina
restenosi s after angi opl asp 3

according to

nmyocar di al
pectoris,

dicatio intermttens, mgraine, tunours,

t unour diseases and/or tunour tses. 7 Intqvmedl at e conpounds of the

formula Ill-1 R HIIlI-1 O
Ph-(CH2) ~ COO- or G cycl oal ky

cH2) |

phenyl ; ~ RZ denotes H, Hal" or A R3 denotes 2-oxopiperidin-1-yl,
2- oxopyeridin 1-yl, 2-oxo- | H-pyrldln 1-yl, 3-oxonorpholin-4- yI

4 oxo0-" H pyri di N- s which R? and R® have the meaning indicated in Claim 1,

is reacted with a chloroformate derivative 1o give an intermediate
‘carbamate derivative,

which is subsequently reacted with a compound of the formula ill-2

\Q\/LO - In-2

in which R and R" have the meaning indicated in Claim 1,
and, if R' denotes OH, the OH group is optionally in protected form,

and subsequently; if desiréd, the OH-protecting group is removed,

and/or

a base or acid of the formula 1 is converted into one of its sallts.

Medicaments comprising at least one 'conripound ot 't;\e formula |
accordingto - “Claim! 1 or2 andfor pharmaceutically
usable derivatives, salts, solvates and sterecisomers thereof,
including mixtures thereof in all ratios, and optionally excipients
and/for adjuvants.

Medicaments comprising at least one compound of the formula |
according to - " Claim:. 1 or2 and/or pharmaceutlcany
usable derivatives, salts, solvates and stereoisomers thereof,
including mixtures thereof in all ratios, and at least one further
medicament active ingredient.

°R  denot es 'H =b, OR6, QA A-COO,
COO-, Ph denotes unsubstltrut e_d___»



1-yl, 2-oxo-IH pyrazin-1-yl, 2-oxoimdazolidin-1-yl, 2,6-

di oxopi peridinl-yl, 2-oxopiperazin-1-yl, 2,6-dioxopipera- zin-1-yl,

2, 5-di oxopyrrolidin-1-yl, 2-oxo0-1, 3-oxazolidin-3- yl,

3- oxo- 2H pyri dazi n-2-yl, 2-caprol act aegrl yl (= 2-oxo- azepan-1-yl),

2-azabi cycl o 2. 2. 2] - oct an- 3-on- 2-yi- 6- di hydro- 1H, pypi 2- oxo- 1-yl,

2- 0x0- 1, 3- ox&xi hlaﬂDBCOFWOL@F'SQFFOId'HQ&(am n-4-yl, %6"” dnot eghgfﬁpa—l- protecting
gr oup, A denot e é@@%ﬁ@éjaﬂis&%ﬁééﬂﬁe@okidrtﬁwm*epga- 1-10 C atons,
in which 1-7 H EPWB%%W‘E& pl aced by F and/or c%qu ne, Hal denotes
F, O, Br or t;e@miamed@nmﬁeﬁootheﬁeaﬂﬂe'ﬁ OBqunbosﬁﬁd“Y%c@ #d%and salts
thereof. 8 Inter %g@rdg’gi h Rx( éH fRa/pectgiiswhi ch denotes H,
=0 or ORe, nﬁ@* raﬁﬂ? %K% Egtger%&égs OXgOpIFE)eI’I di n-1- yl,
2- oxopyrrol i dl n-résteryds,ls éﬂemm)glOnlasiypyamdjtaiwlﬂ’[?@lﬁ@]%R‘B@FﬁF‘ﬁhoI in-4- yI

4- oxo- 1H pyridin H: <@¥oi m dazol i di n- yI , 2,6-
di oxopi peri di nl Wou% %WSHP%%%S?IS%QBF JPnJ 'ryetdasc%(opl pera-- zi n-1-yi,

2, 5-di oxopyrrolidin-1-yl, 2-oxo-1,3- oxazol i di n- 3- yl, .

3- 0x0- 2H pyri‘dazi n- 2-yl, 2-caprdtactami-yl. (=2-oxo- azepan -1- yI) -

2- azabi cycl o[ 21 2. Iat]enn@:haacempnurmswftheSfOBﬂulalﬂ dro- 1Hpyri mi di n- 2- oxo- 1 yI

2- 0xo-1, 3-oxazinan-3- yl, 4H 1, 4-oxazin-4-yl, Rfi denotes an al kyl silyl
protecting group, A denot es unbr anched, branched or cyclic al kyl having

' H
= ,

H

in which
R' denotes H, =0, OR®, OA, A-COO-, Ph{CH,)-CO0-or |
cycloalkyl-(CHz)n-COO-,
Ph denotes unsubstituted phenyt,
R? _denotes H, Halor A,
R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-axo-
 1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-
1-yl, 2-ox0-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2,6-
dioxopiperidini-yl, 2-oxopiperazin-1-yl, 2,6-dioxopipera- i
zin-1-yl, 2,5-dioxopyrolidin-1-yl, 2-oxo-1,3-oxazolidir-3-
yl, 3-oxo-2H-pyridazin-2-yl, 2-caprolactam-1-yi (= 2-oxo-
azepan-1-yl), 2-azabicycio[2.2.2]-octan-3-on-2-yl, 5,6-
dihydro-1H-pyrimidin-2-oxo-1-yl, 2-0xo-1,3-oxazinan-3-
- . ' yl or 4H-1,4-oxazin-4-yl,
R® denotes an OH-protesting group,
A denotes unbranched, branched or cyclic alkyl having

1-10 C atoms, in which 1-7 H atoms may also be
replaced by F and/or chiorine,
Hal denotes F, Cl, Bror|,



1-10 C atons, in which 1-7 H atons nmay al so be replaced by F and/or
chlorine, Hal denotes F, C, Br or I, n denotes O, 1, 2, 3 or 4, and
i somers and salts thereof. 9 Internediate conpounds of the formula 111-2 Rl
R 6NH N 111-2 in which R denotes Hal or -C=CH, R denotes H =0 or ORG,
R6 denotes an alkylsilyl protecting group, Hal denotes F, O, Br or I;
where, if R denotes H R does not hote G, "and isoners and salts
thereof. 10 Internedi at e R0y " he formula VI RL NHVIi R in which
denotes. OH or SN R6 deﬁot es %{rﬁg?f g%r%’rot ecting group, R denotes
tert - but yl oxycarbeisamgraaw) sajis thereel/l oxy- carbonyl (2Z), and isoners thereof.
,5 11 Process for the preparation of conpounds of the formula Vi

8 intermediate compounds according to Claim 1

inwhich - o

R denotes H, =0 or OR®,

R denotes H,Halor A, = . o o

R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo- '
1H-pyridin-1-yl,. 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-
1-yl, 2-oxo-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2,6-
dioxopiperidint-yl, 2-oxopiperazin-1-yl, 2,6-dioxopipera-
zin-1-yt, 2,5-dioxopyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-3-
yl, 3-oxo-2H-pyridazin-2-yl, 2-caprolactam-1-yl (= 2-oxo-
azepan-1-yl), 2—azabicyclo[2'.2.2]—octan-3-on-2-yl, 5,6-
dihydro-1H-pyrimidin-2-oxo-1-yi, 2-oxo-1,3-0xazinan-3-
yl, 4H-1,4-oxazin-4-yl,

R® denotes an alkylsilyl protecting group,

A denotes unbranched, branched or cyclic alkyl having
1-10 C atoms, in which 1-7 H atoms may also be
replaced by F and/or chlorine,

Hal denotes F, Cl, Bror|,

n denotes 0, 1, 2, 3or4,

and isomers and salts thersof.

9  Intermediate compounds of the formula -2

. 7 R‘i ‘

N

O

! in which



Rl N'NH VI in which R denotes OH or OR6, R6 denotes a silyl protecting
group, denotes tent-butyl oxycarbonyl (BOC) or benzyl oxycarbonyl (2)
and-i sonmers thereof, obtainable by reaction of a conmpound of the formula VIl

R-NHNH2 VII'. 63-..h. in which R denotes BOC or Z, with silyl-protected
1, 3-di bror nopr opan- 2 ol . and.. Qp.tmﬁ@l—_Lyh,subsequent rermval of the protecting
group. e "denotes Hal or -C=C- H, _
‘ R' denotes H, =0 or ORG,
R®. _ denotes an alkylsilyl protecting group,
Hal denotes_ F,Ci Brorl

where, if R' denotes H, R does not denote Cl,
and isomers and salis thereof,

.10 Intermediate compounds of the formula V|

R
Z H

I/N Vi

R7
-inwhich ‘
R’ denotes OH or OR®,
R® denotes a silyl protecting group,
R’ denotes fert-butyloxycarbonyl (BOC) or benzyloxy-

carbonyl (Z),

and isomers thereof.

T Process for the preparatlon of comprsunds of the formu]a W
_ -

[,NH
N

R

Vi

in which

- ' i
R’ denotes OH or OR?,
R® denotes a silyl protecﬁng group, :
R’ dentes ten‘-butyloxycarbonyl (BOC) or benzyloxycarbonyl-
@),
andisomers therecf, -

obtainable by reaction of a compound of the formula Vil

R-NHNH, Vi,



in which R’ denotes BOC or Z,

with silyl-protected 1,3-dibromopropan-2-ol, -
and optionally subsequent removal of the protecting grdup.

[P = T



