WO 2004/ 087696 H 1- N- ( PHENYL) - 2- N- ( PHENYL) PYRAZQOLI DI NE- 1, 2- DI CARBOXAM DE

DERI VA%M%W&QDGJLATI ON FACTOR XA | NHI Bl TORS FOR FEHEPRIONOORNT OF
THROVB e invention relates to conpounds of the formula | 5 Rl 10in

whi ch OR 15R 20Ph R2 R3 PCT/ EP2004/ 002407 | denotes H, A A-CO, Hal,
-C=CH -CGCAor -CC(C=0-A denotes H, =0, HaIlQE A, %!t Og\ A- COO- ,
Ph- ( CH2)in1- ORRrv1) - S3G] (BRENeLh P{REER) TRIBEO: , 2 AL GORPEAMIRE CERGA g? -, N3,
NH2,  NEBacuChlr 1 dBORKE TOBORA, INEONHRRS (RIRHREE GRRRIAEYT % TERYP"ED. pr opar gyl |
O benzyl, =N-OH, =N-OA or =CF2, denotes phenyl which is unsubstituted or
nmono-, di- or trisub stituted by A OA enotes H, Hal or A
denotes a HAIBYRNMIAE @éﬁ‘tﬁﬁé‘l?%%HEQ?&FQ{%@?@P'%EMH ic het- erocycle
having 1 to 4 N, 0 and/or S atons, which may be 25 unsubstituted or
nono-, di- or trisubstituted by Hal, A OA CN, (CH2)nOH, (CH2)r~Hal,
NRARE, =NH, =N-OH, =N-OA andRdr carbonyl oxygen (=0, or CONR4R5, 30 R4

R5, independently of one another, denote Hor A R4 and R5 together also
denote an al kyl ene chai n havfrig\3, 4{br atons, which may al so be

substituted by ARHal, .OA a /o/rN\(ifr Fén (=CO),
N
LS ‘
0

10 N R
in which
R denotes H, A, A-CO-, Hal, -C=C-H, -C=C-Aor -C=C-C(=0)-A,
15 R denotes H, =0, Hal, A, OH, OA, A-COO-, Ph-(CH;).-COO-,
cycloalkyl-(CH2),-COO-, A-CONH-, A-CONA-, Ph-CONA-, N,
NH,, NO,, CN, COOH, COOA, CONH,, CONHA, CON(A):,
O-allyl, O-propargyl, O-benzyl, =N-OH, =N-0A 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-
erocycle having 1 to 4 N, O and/or S atoms, which may be
. 25 unsubstituted or mono-, di- or trisubstituted by Hal, A, OA,
CN. (CH2).OH, (CHz)Hal, NR*R®, =NH, =N-OH, =N-OA
and/or carbonyl oxygen (=0),
or CONR'R®,
30 R* R’ independently of one another, denote H or A,

R*and R® together also denote an alkylene chain having 3, 4or5C
atoms, which may also be substituted by A, Hal, OA and/or

carbonyl oxygen (=CO),
35



35 WO 2004/ 087696 PCT/ EP2004/ 002407 -2- A denotes unbranched, branched or

cyclic a"‘b&“@‘%\% g 1-10 C atons, in which 1-7 H atontcmmlﬁ@@z"ﬁ'é

Bepllacgd and/ or chlorine, 5 Hal (?énotes F, d, Br or 1, n denotes

ahd ’ste}eg-o'r 4, and pharmaceutically abl e derivatives, salts, solvates

and - isonmers thereof, including mxtures thereof in all ratios. 10
e invention had the object of finding novel conpounds having val uabl e

properties, in particular those which can be used f [

lrreglngasrlrglnt ? t ﬁS 20f ZEﬁhbtdsambnaBmed)Lmanmﬁﬁ Ok ﬁﬁ'@cﬂi@ﬂ&%ﬁﬁi?ﬂﬁgt :‘ ng(jr a
ereo ave very vgl l.e ph ' [

are well tolerated. Iaﬁpmﬁalf‘t“!’%fiil" gffgfﬂwpse@rﬁlg%ﬁg ?gg'%@rbcg(aa%?ﬁnt Ib?atsi ﬁgd

properties and can ther i i
_ _ d%rq{h(? e enployed for conbating and
t hr onboenbol i ¢ di seagg‘s, suc% ds thronbosis, nyocardi gl i nf g: griegﬁll "

arterd oscl gjgsi s, i nfdepated Fo0!, Brpo-l, pl ex [ [ [
: , F 001, , y, angi na pector
?f ter angioplasty and claudicatio inter- m ttegs. Tﬁe corr;ozhn(rjgsgfn?f}las
ormula | according tdenotes Pnl.chtd 8h%nay further- nore be inhibitors of

t he coagul ati b i
o os aSag i Pea s geY sl deolives pit apats s s |1 e
_ _ ( 7N erivatives having an
ant i t hr oMok hheRe WieaBoRiiding niixseslthdreof oaibtstios. (n EP 0 540 051 131
528 9269, 71508, WO 00/71511, WO 00171493, WD 00171507, WO ’
, WD 00171512, WO 00171515 or WD 00/71516. Cyclic guani dines for

t he treatnment of th ' i i
i n at ment of e LIRSS dGindiRP ASHS RfpolfRiHdvady valaabRxampl e,
. 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.

. 25 The compounds of the formula | according to the invention may further-
more be inhibitors of the coagulation factors factor Vlla, 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 00771511, WO 00/71493, WO 00/71507, WO 00/71509,

WO 00/71512, WO 00/71515 or WO 00/71516. Cyclic guanidines for the
treatment of thromboembolic diseases are described, for example, in

35
WO 97/08165. Aromatic heterocyclic compounds having a factor Xa inhi-



WO 97/08165. Aromatic heterocyclic conpounds having a factor Xa inhi WO

20041087 % W@DZOOM 002407 -3 5 10 :
: thﬂ 7696 \ 0 15 20 25 30 BCTEHPR4O024)
di scl ose@, or exanple, in WD 96110022., Substituted Wity are

N- [t ami noi mi nomet hyl ) phenyl al kyl ] azahet“er oc ' [
H[ _ : yclyl am des as factor X -
hi bitors are described in WO 96140679. O her carboxam de deri va{i vfalsI gre

known f roFEW#W%E?MIOé@,Q&Wé}ﬁQB, ot WO 96/10032. Gubstitided vat i ves

are descr 100830. Further heterocyclic, deri '

' om W 03KpERidoinThamativhpheoyBillozatie D AT S ELCE BF the
;g{r})gunds %(i:égorrdl ngsz| toaﬁ%ﬁir{ wggkwgs attributed to the inhibitory

ac Op ?ga{ .§(§Lr$. &E‘é" ! I “protease, known by the nanme factor
Factor i1 ek BRSO e or The pr of bace

_ | & . Factor Xa is _one of th

i nvolyed i npghe2&72B6E5tHer pyarstidiol derbatives aeg) 0esenikad NFact ore )p(;ot sases

catal yses the conversion of prothronbin into thro ' '
. . \ m bin. Thronb
f: bri nogen WQ62¢1|Q§)|8§H- mononers, which, after cross- linking mIaEeC!aﬁaves
el enmentary contribution to thronmbus formation. Activation 01’c t hronbi n
naﬁ_resglt in the occurrence of thronboenbolic di seases. However
![ Rr 1) Pr{) 'L Is opoﬂnﬁﬂ?}gtﬁ?ﬁp{yﬁegmtmﬁ ariekriomy iromn\BIGHRBIASRS By ol ved i n
} € inhibition of thronbin can be neasured, f
exanpkg by the method of G F. Cousins et al. in Crculation i998r 94

1705-1712. 1nhibition of fact "
i i ic ichAgGRit bRESt oF tREmddimdsHaarding of
tglr 1(:)rsml n. The a@HthBml?&i' %t%ﬁcégpnu%a F accordi ng Fj%o the i nventgi on and
‘ 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

other activated serine proteases, such as factor Vlla, factor IXa or throm-

15
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.
However, inhibition of thrombin may inhibit the fibrin formation involved in
. 25 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



t hereof engage in the bl ood coagul ati on process by inhibiti

and thusb;%g‘g% he formation of thronbgses. 35 % 2@@2‘1&1&%@@”9 fgt“%g’or X

PCT/ EP2004/ -4 510 i 15 20 25 Sép The inhibition of factor Xa by

the conpounds according to the invent i'oh and the measurement of the

anticoagul ant and antithrombotic activity can be determ ned by

gonvenLI gngﬁpe' iHh?b'iﬁcfrfoPFactd?'X/é ?gtﬁ@bmﬂeunés aocondbig:to thetingentan

escribed, for exanple, by J. uptmann et al. in Thronbosis.

Haenpst asi wndIAe meSsuradent ebtheTarticoaguiant iapa %ftﬁhmﬂp%%ctwgﬁ%gg

measured, for exanple b)}/ t he et hpd o inWRPme . A dLitBpenb

Ie—l)zi;arrpstas. bpgfi‘ﬁt,em?T,9d§149‘§1‘@n“8838m‘ﬂ{r95’1‘?-actor {?‘ﬁé” |Ani tlti ates the
rinsic prﬁ%t};pﬁfigtdagcﬁ??&' 24 ?hﬁék&ﬁpl@?ﬁy X #dipehaen ebahdn Terombosiss ue

factor and utes e activation of fac- tor X to give factor Xa.

| nhi 6 ti on g Haehristadis 499083, [220:223.s the format |

_ | . mati on of factor Xa
thus subsequent thrombin formation. The inhibition of factor Vila bya?ﬂe
conpounds according to the invention and the nmeasurenent of the

anti coagul ant and .anti thr i L\ -
convent i ongﬂ‘? m’\c}iﬁ"f}% o&)?aq?ﬁ?&é\g%nalng W})ég%xr%ﬁz%rn%rw %%ylrm@?rg?ﬂﬁgg ?‘for t he

measur enent LNk it !
Tt 18t AINH Phidrb 195emastas: 1998,571, 318819 bed,  f
by H F. Ronning et al. in Thronbosis Research 1996, 84, ,73_g;-exarrp| &

Coaguhgtion factor Na is generated in the intrinsic coagulation casca
end 20 e Lovelac, U GRS el Saplugonedr o
‘a ina di tf:etac?é Sﬂgr Wing to tissue factor and contributes to the agtivrgiitc;nogf fgfc- factor
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
method for the measurement of the inhibition of factor Vlla is described,

20
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
. 25 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 Xain a
different way.
The inhibition of factor 1Xa by the compounds according to the invention
30 and the measurement of the anticoagulant and antithrombatic 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



The inhibition of factor Ma by the conpounds accordi n%ﬁto the invention

and the eyt of the anticoagul ant and antit hr oRGA{RROMIITAY
- . . . t
be determ ned by conventional in-vitrogr in-vivo nethods. A sui tablyeCan

met hod i s described, for exanple, by J. Chan '
: _ ed, , . g et al. in Journal of
Bi ol ogi - cal Chem stry 1998, 273, 12089-12094. 35 WD 2004/ 087696

PCT/ EP200449@24pouriisadddrding o The irnemtionmaay St @ranong bediSeReOl nvent i on
may furthernore be used for the treatnent of tL{m)ur tt g di seases
and/ or t umthe treatraentafdemonrs dUMELE HIS§RSEE AREAT F?@é’ﬁ@% gggors'TF | factor

Vila and the devel.opnent of .. ; T
by § o uEsraRUSRERN = 8L il 7Y PO i ppenb e pmanfcar o

I( :Vts)'t ggulbglr ﬁvﬁgngwbﬁcﬁw Ras teentindicatettly I, Tavigaehi aneeNRubl i cat i ons

li st W describe an antitunoural action of TF-\Ml1. and_ f.

i nhi B t or s Ligmoiaeiin Bsomepedeaith Reso (#000), #1 (M@lﬁ%ﬁ":qrf%thoa?r‘e?'ﬁ%m o)rr<16)1
Hae_m)st. 1998; 79: 1041-%0%; E.G Fischer et al. inJ. din. Invest:
104: 1213- Pancreatip§ancen, R{-el ler et al. in J. din. Invest. 101:

1372- 1378 (.lﬁez 2] , dne A ' :

bhFéﬂo s IiSt bW &dsciibe drhartitUaduralHzaionsef. TR0,  82:
88-92 The cor ﬁun S OF' the tornmula | can be enpl oyed as nmedi cament active
i ngr edi ent sarddetorexs ardbitersén ivasioys hypsiscofdeMOUR particul ar for the

treat- nment and prevention, th nbql | [
thr oo 5. K Mydeanelce! niaruersn HTer 68ef arpae 1 4T ammat i on.

apopl exy, ﬁg%luﬁﬁgﬁ%rp&%ﬁﬂﬁg,Cl[rﬁ%veé@_s-i@4:a|f2t1<3r_1zglg(mggq;st y, claudicatio

intermtte osi's, pulnonary enbolism arterial

ﬂronbosi s, BN Oviaeesét alsehaeClimilavesint® BN 2ahT b1 WA st r okes based on

ronbosi s. The conpounds according to the | |
for the M.E. Bromberg et al. in Thrombg Haemosef. %Qg&’gj%_gﬁ e also enployed

' The compounds of the formula | can be employed as medicament active
ingredients in human and veterinary medicine, 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.

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.



25 treatnent or prophylaxis of atherosclerotic diseases, such as coronary
arteri alw@%gms%cerebral arterial disease or peri ph®CAERZPQ4L02407

di sease. The conpounds are al so enployged in conbination wth other
thronbol ytic agents in nyocardial infarction, furthernore for

prophyl axis for reocclusion 30 after thronbolysis, percutaneou

transi uni ngi,eanh Rl are(fBftA&)manedusearbintharcjeanipg of Catiatensi . The

conmpounds according to the invention are furthernmgre, us

prevent i on nudicaitdid®irbpstients  Miver 85a? @QF'ﬁ?aglﬂ??tlggpﬁm%esfaés?gg{ﬁt{fo@gogguI ant's
35 in connection with artificial it TRREsHh o WdsSacddrdin

2004/ 08769?@‘6%@@66%&&%%5%98%8%&?%v’éébr'rpounds gd;e fuar]t herm?re used
in the cl e3gkfig flenfigh sk fithanbresdidel dsedses in whidhdrioadicnagiléo, or as

anti coagul ant's for the preservation of bl ood, {)I asim nd_ ot her bl ood
produEt s i njon makes Freuciahpontribistien tavandibe qOyrese ﬁ'\%}gﬁ??%ﬁw"%re

furthernore used for diseasgs in whi I | 85 du i
cruci al corEPreRNtHA SO BF?EFFé’”E’ém égthg)llgélﬂesaglﬁﬁa?é é&éra mbrlg’gbg?éﬁts a

source of sego 188 infldftmaery Hieasesnptiadingartinitis, @nd
I ncl udi ng réetqairsﬁ?gdsqrg&ﬁ?éfn% arrm'altory di sgﬁses, including arthritis, and

di abet es. Tdigbewgpounds according to the invention are furthernore used
for the . treatnent of mgraine (F. Morales-Asin et al., Headache, 40,
2000,1@5-47). 15 201 25 In the treatnent of the di seases described, the

compounds A58 aibRyhAs depardifly f8 iervanfortbrofamermpnslused éamthenal | on

w th ot her t1ve conpounds, such as, for _exa be, wth

qe "tiSSuetraémtwmgraim(menbmlésmet andieadarche, ¥R, 2000 b Gi)-nase or
oki nase. The conpounds according to the invention are adm nistered
either at the sane tine as or before or after the other substances

e oned. [t sbiilert of 1Y 66848 aBLi(THed, e bBMpbRASSECadm@It T at | on
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 blood platelet glycoprotein receptor (lib/ll1a) 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 t accord-
ing to Claims 1-10 and pharmaceutically usable derivatives, solvates and

sterecisomers thereof, characterised in that

35 a) acompound of the formula Il



in order to prevent recurrence of the clot formation. The conpounds
accor di ng,q fodtedenvention are al so used in conbinati FET/ER2P04/092 498 d
platel et "glycoprotein receptor (Ilb/1l]a) antagonists, which inhibit

bl ood pl atel et aggregation. The invention relates to the conmpounds of the
formula | and salts thereof 30 and to a process for the preparation of

conpounds of the fornula | acgerd ing to Cains 1-10 and pharmaceutically
usabl e derivatives, sol va.es nd RI£0I somagp thereof, characterised in
that 35 a) a conmpound of the Yormfla | B WD 2004/ 087696 PCT/ EP2004/ 002407

-7 510 0 15 20 0 25 30 35 11 n which R has the nmeaning indicated in
Claiml, is reacted with a chloroformate derivative to give an

internedi ate car- bamate derivative, which is subsequently reacted with a
conmpound ofin tRcrt B tal thel meaingrindicated R ClakB Tand R3 have t he neani ng
indicated in Caim1, and, if R denotes OH the OH group is optionally
in protected form and subsequently, if desired, the OH protecting group

s removed,;. QL. ) A y i il ahVintdrmedititetaR2 and R3
have. The: nisseagep IS Pafptforiats Beriaieto

bamate derivative,

which is subsequently reacted with a compound of the formula 11i-1

10
R
® M N
_N Re
N
15 H \\g -1
Re

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

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



WD 2004/ 087696 PCT/ EP2004/ 002407 -8 5 is reacted with a chloroformate
derivatiye Jo8y/ei7¥k an internediate car- bamate deri vatAGIEP2MAIHOT s
subsequently reacted with a conpound o_f8:the formula 111-2 111-2 10 15 20
25 30 35 in which Rand R have the neaning indicated in Claim1l, and, if
R denotes OH the OH group is optionally in protected form and
subsequent |i§’re%cf(e<ﬁﬁffﬂh@&nloiﬁ&f@rrﬁﬁemat\mivé g gieoan intermedigteeea@r-and/ or  a
base or acid of the fornula | is converted into one of its salts. The

i nvent i on &laseateaesivativeé,o the optically active forns (stereoisone rs),
the enantioners, the racenate h i I drates and
sol - vat es W¥ch r%%@%%‘&&ﬁh&%?a?ﬂéﬂ"ﬁ‘e %8@13%\{;@,[8 eras? t@???}ﬁ]edlgglrlr%gunds i's
taken to nean adductions of inert solvent nolecules onto the conmpounds
which formow ng to their nutual attractive force. Sol vates are, for
exangh e, nono- or di hydrates or d&'cohol ates. The term pharnaceutical ly
usabl e derivatives is taken to nean, for exam ple, the salts of the

conmpounds according to the invenfi and so-called prodrug conpounds.
The term prodrug deriR

tives is fakdHto nean conﬁﬁﬂnds of the formula I
whi ch have been nodifi eo @ f orN'exanpl e, al kyl'"6F acyl groups, sugars

WO 20041087696 PCT/ EP200 107 95
N 0]
10 H
. 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 1 is converted into one of its salts.

The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken
. 2 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 formuia |

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



10 O 15 or oligopeptides and which are rapidly cleaved in the organismto
formthe iN@esconpounds according to the invention PCTIARIBMAIHT| ncl ude
bi odegraga e polyner derivatives of the_ conpounds according to the

i nvention, as described, for exanple, in Int. J. Pharm 115, 61-67
(1995). The invention also relates to mi xtures of the conpounds of the
formula | @%@?Qéﬂwé%ﬁmwﬂidﬁvmﬂa@lidlytlﬂaveﬂdnﬂheomaﬂiﬁm@ form the

di astereoners, “for exanple in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10,
1: 100 or 1:at£i06 compeswdarascpeding tthe Inyephiefer abl y ni xt ures of

stereoi soneric c ounds. . Fo i ' Wpblads once,
such as, Fﬁme@gﬁiﬁgdlﬁe pwg’elg%%%%i%ﬁé@%r%%gg%g(r?gfahnét@%f Pone anot her .
Above and %3408 ingfﬂ@tﬁ@m@ﬁhén%s gese b for dxanisleaimdni3l. RRasT™ he

meani ngs i ndicated under the formula I, unless expressly stated

ot her®i se. W 5]&1826198Kyl, is unbranched (linear) or branched, and has
1, 2, 3, 4, 5, 206, 7, 8 9 or 10 C atons. A preferably denotes nethyl,
furthernore ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or
tert-butyl, AR, ' f the cahpSumas of/thedoyhulall, 1-
1,2- or 2,2-[%‘%"]%ﬁyﬁgragspiré,&f-sgtgh%yﬁwgégpyI, hegtyl, 1- 2-, 3- o0r

4- met hyl pensadordibglto the Invntioh, for,exaniple nixigrese! o diasteteA@ERs MUt yI | 1-
or 2-ethylbutyl, 1 -ethyl-1 - hylpropyl, 1;et - 40 | propyl,

1, 1, 2400r 1examplerintge fglio 6r1og§éy%uﬁﬁhﬁr%réﬁpfibgr%ég@é ‘or exanpl e,
trifluorone | . ! ' Y 1 & edrkpburids/i ng 1,
2, 3, 4, 5 {Eag%eér%égﬁiéb‘@w%@e %Pgbmgg&n%?rﬁﬁkﬁggﬁw propyF, | sopropyl

tyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, triquoronethyI:
ent af | uoroet hyl or 1, -trifluoro- eth

1,1 . A i | pal Kyl -
Cycl oal kyl Eoea&wa@pglswﬁiah@C@&mﬁmzf‘c‘%f&%iﬁ% ﬁr?gﬂ?ﬁ?'éﬁénﬁ%'ﬂ‘y
eyclo- 35 eyl o SichalsBhidn FBEHEIAGY 090 PCT/ EP2004/ 002407 - 10

15
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

8,7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3-or 4-methyipentyl, 1,1-,1,2-,1,3-, 22-,23-or
. 25 3.3-dimethylbuty!, 1- or 2-ethylbutyl, 1-ethyl-1 -methylpropyl, 1-ethyi-2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for
example, trifluoromethyl.
A very particularly preferably denotes alky! having 1, 2,3,4, 50r6C
30 atoms, preferably methyl, ethyl, propy!, isopropyl, butyl, isobutyl, sec-butyl,
tert-buty!, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-
ethyl. A also denotes cycloalkyl.
Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
35 hexy! or cycloheptyl.



5 10 0 15 Al kyl ene preferably denotes nethyl ene, ethylene, propyl ene
but yl enewogﬁ%y,kﬁ;ne or hexyl ene, furthernore branche®CIVER2PUIO240R 1
preferably denotes Hal or -CGECGH R ppeferably denotes H =0, OH QA
A-COO-, Ph-(CH2),-COO or cyclo- alkyl-(CH2)n-COO, particularly ’ ’
preferably H =0 or OR R2 preferably denotes H d, F or alkyl having 1-6
C atons, sm%gﬁe %é%‘bratﬂ%@i@ﬁbfés metHylene, etiylene propylenebbutylens,
trifluoromet . preferably denotes a m)nociy |ic saturated

unsat ur at egpemtylanewahiesylehet biribeympee heanchgd A 'f)aeﬂe-N, 0 andlor S atons
whi ch may be unsubsti- tuted or nono-, di- or trisubstituted by Hal A,
OA, =NH and/or carbonyl oxygen (=0, or R3 also denotes CONRARS. R3 ,
par i cul ar |y pLRSShtlenciesIFaper Legapi per i din. 1-y1,
2-oxopyrrolidin-1-yF, 20 2-oxo-1H pyridin-1-yl, 3-oxonorpholin-4-yl
4-oxd 1H-pyridin-1-yl, 2-oxo- 1 Hpyrazin-1 -yl, 2-oxoim dazolidin- liyl ,

2-imnopiperjdin-1-yl, 2-imno-_pyr A dj D= I LM by 4-

2-: m goi m cﬁzﬂ@féﬁh'}idﬁ‘?te?-h'm: 906%%&&‘:@%qth%[gag{-@ggF%éfl é: nl
-yl, 2-oxopjperaai Q- J = (ild INPEIN &) |,

2, 5-di pxopﬁlggll'@-i"r)f‘- é_dyq) , %@%W%Eﬁégﬂgfﬁai ﬁ)gr?lﬂl 3- 0X0-

2H pyridazin-2-yl, 2-caprolactam1l-yl (= 2-oxoazepan-1-yl), 2-azabicyclo-
[2. 2.2]octap-3-on-2-yl, 5,6- dé )ﬁdro-% H pyri mffﬂ N2 %xg-é ¥l
2-0x010, 3- Bxpwefaeapipdenotesid, Cly Fr3/kH - NAYNG Rﬁt, M, SUC S 100 oy

i m dazol yl , ra 3 |y y | SP¥FER [ lyl, i [
pyridyl, py?f%wa\en&eﬁﬁyflr #t-hygg)gﬁal,’ l)!f'té/tl ragzol ylrc,b’r'ngiﬁgg‘.: Zi& §I 'Itfnogg: Zig: §:

ri dazinyl, pyrazinyl, optionally nono- or disubstituted by Hal
Q,/ or _CO\IR_4R§. 35 In a further enbodjnent, Rg r ef er abl %ede y 8 andor
g- oxopi peL i la! prafeyably depetes ayianaicyeligsaturgipd, ‘Fz)ﬂ%ﬁEHEa?eﬁiL ﬁﬂ‘?’ﬁ%ﬁ 1-yl
- 0X0 - 4- - - ' ,
3- oxomor phol L 4 M nARE% b ENDIG andfRrAOEHE Ren R BE2RRALSN2407 - 11
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tuted or mono-, di- or trisubstituted by Hal, A, OA, =NH and/or carbonyl
oxygen (=0), or R® also denotes CONRR®.
R particularly preferably denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl,
20

2-oxo-1H-pyridin-1-y!, 3-oxomorpholin-4-yi, 4-oxo-1H-pyridin-1-yl, 2-oxo-
1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2-iminopiperidin-1-yl, 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-

. 25 piperazin-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-1 H-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, isothiazolyl, pyridyl, pyrimidinyl, tri-

azolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl, pyraziny!, optionally
mono- or disubstituted by Ha! and/or A, or CONR‘R®.

35 In a further embodiment, R® preferably denotes 2-oxopiperidin-1-yl, 2-0xo-
pyrrolidin-1-yl, 2-oxo-1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyri-



10 din-1-yl, 2-oxo-1 Hpyrazin-1-yl, 2-oxoim dazolidin-1-yl,

2- i mi nopwfologlp,p,-ggﬁ- yl, 2-iminopyrrolidin-1-yl, 3-imi rRETHERIMAWOMT-y|
2-imnoi mdazol'idin-1-yl, 2-imno-1 I_—I-ﬁ)y_razi n-1-yl, 2,6-dioxopiperidin-1
-yl, 2-oxopiperazin-1 -yl, 2,6- dioxopiperazinl-yl,

c2);<5-g:_|f)xop_yrro! | dlgn- l:1)-yl , 2-0x0-1, 3-oxazolidin-3-yl, 3-

X0- 2 PYT I £l - 20k ~1!3—v§f?éﬁiﬁ1‘la It aroxbimldagzslidinekybZeipainopipegidin-12- aza-
bi cycl o[ 2. Z. 2] Q)g:l_t an- 3-on-2-yl, 5‘,2_6-di hydr o-1 \-i- yrim gian- ZpSZlQ‘) -yfiza
éi- gﬁg-st 1£ B?Q?gﬂm%?owgl-%ﬁ B-imipe@Eereningd-y %Fﬁ"&ﬂ!ﬂ"ﬁé‘z%ﬁﬂ: ‘{ﬁ'r ’

tituted by and/,or, A Iy o [ . H
2- oxopi per |?dmm_ﬂ-1-@1ny85-'%ﬂa’ﬂyéﬁaﬁg’éﬁ'—p&i@ﬁ'? -yg%gg{;p{.pﬁrﬁﬁ | Inyle:ie;lot =
3- oxonor ph%,{),lgbapﬁ%ﬂfzi@rppf 9-sLaldxBpyirBiidindl -yly R-oxd2 BeoxdzatidpyBedi 3 1 -yl

2- oxoi m dazo , 2, 6-di oxopi peridinl -yl, -oxopsl‘gze_r azin-1-yl,

g, g;(gh“; (::L)xgpl cp@;r_zflziq-;(rjyf[uagln—?&l,&-dapm@@tﬂﬁbl‘ l(T21xpazepan-Joylyoc-g5a-
- -1, 3-oxazol idi n-3-yl ,. 3-QxQ- ri,dazjn: -yl 2- -
rz)y ;)x (r)n aé epa zrl:@YClﬂ%z,-ziP‘-‘é;%‘@l‘%@/%rﬁ[ é@&g}"-’%’é ?}é‘%@%‘rﬁ'%éycﬁ@p%% @g—‘itbﬁf% rlo}/ I1 I(-I-_
[ I n-2;: gxQ- 1, < - - ' i ' it
X A I Ho
CONRA4RS, NR4§5&przéqéﬁr% rj‘%?a%‘?i‘?%??’g’%éﬂg'f” ﬁonngt hif’f?“n"”ﬁg?m vl in
et hyl am no, Hdi g&tdiet Am no, pyrrolidino or piperidino. The conpounds of the

formula | can have one or nore centres of chirality and can therefore
occur1@n various stereoisoneric forms. The fornula I enconpasses al

t hese forns_3sAcco E' i i - i
| ra 18] LG, ridim-1P@r Rioxaparrolidio- t he
corrpoundsf OB dii*4 6%‘ gé)rf."hff aFE]r | y%oﬁs at | Eg?tl (I)nep)gf thebg{ai d radical s
‘fas one of §he Rbrb H-pridatHyh Gsoxardompiotd-4pb deoxasdhepyiidiidryled gr oups
~conpounds “can be expressed by the ‘aH W|| spb- f or ol Ja to Ih
}/\:hl ch c?nf ometoQ‘ll Hi;]m’rallﬁrWH. 2-PxHmipazRl @15( %@‘ AR 'ﬁi‘t hdesi gnat ed
in greater detall haye 35 the & i Lpdh SAted_diedssyridnaid-onul a 1, but
ldgnvv[mgh V&ﬁ@ﬂ%%% #b#é%@/‘%%ﬁgg %14 RAand R5 'ltogey?r’uher al so
ote an abkylLNa-skaididiagiynB-3xoLHpyridazin-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, 2-0x0-1 ‘3-oxazinan-3-yl 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
@ 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-formulae la to h, 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



S Catoms; in IfR3 510 0 15 203 in IgRi25 30 in IhR Rl 35 denotes

2- oxopi p bgbdgmg-,@yl 2-oxopyrrolidin-1 -yl, 2-oxo-1 pPEpEPLOO#me2ey| ,
3-oxonor pholin-4-yl, 4-oxo- 1 H pyridi ALy -yI 2-0x0-1 H pyrazin-1-yl,
2-oxoi mda- zolidin-1-yl, 2-imnopiperidin-1-yl, 2-imnopyrrolidin-| -
yl, 3-im nonorpholin-4- yI 2-1 m noi m dazol i di n- 1- yi, 2-imno-1

H pyrazin-1-yl, 2, ﬁaﬁa@dmlt@@éthér Blsoydendle apaikylpae aham Havihg 3, 4 or

2, 6- dloxoplpera2|n 1-yl, 2,5-dioxo- pyrrolidin-1-yl,

2- 0xo-1, 3-oxazol i di n- 3- yI BCawtomeH pyridazin-2-yl, 2-caprolactam1 -yl
(= 2-oxoazepan- 1- yl), 2. azabi cycl o[ 2. 2. 2] - oct an- 3- on- 2-yl, 5, 6-dihydro-
1 Hpyrimdin-2-oxo0-1 -yl, 2-o0xo-1, 3-oxazi nan-3-yl or

AH-1, 4- oxazjng 4-y1 @pt'onat*éﬁbt&)ﬁ%xo%ipéﬂcﬁ#hsﬂ' bihredyisiidialignd/ or A

denot es 2-oxopi peridin-1 2-oxopyrrolidin-1

g oxoSil—l-HE)yrl di n- 11yl ) 3- g)@}mﬂhgpyndlm-WI %omormmmﬁyvi droxot -yl
0XO0- pyrazin- y oxoi m da oxo ridi nI
-yl, 2-oxopiperazin-1 - yl, 1%%&'&1%%@ %)8?‘9 I-Fl]pirelﬂln—”l-yl BiBihige!

2, 5- di oxopyrrolidin-1-yl, 2Z%apro]y|32 %ﬁ-ﬁﬂuﬁeﬁid?n% -¥il - |mmopyrrolld|n -1-

3- oxo- 2H pyri dazi n- 2-yl, |‘actam 1" - - oxoazepan- 1-yl ),
2- azabi cy- yl, 3- |m|nomorpholln-4 -y, 2 iminoimidazolidin-1-yl,
10 2-imino-1H-pyrazin-1-yl, 2 6-dioxopiperidini-yl, 2-

oxopiperazin-1-y}, 2 6-dioxopiperazin-1-yl, 2,5-dioxo-
. pyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-3-yl, 3-ox0-2H-
pyridazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-1-
15 yl), 2-azabicyclo[2.2.2]-octan-3-on-2-yi, 5,6-dihydro-
1 H-pyrimidin-2-oxo-1-yl, 2-oxo-1,3-oxazinan-3-yl or
4H-1,4-oxazin-4-yl,
optionally mono- or disubstituted by Hal and/or A;
20 in ig R® 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-oxo0-1H-pyrazin-1-yl, 2-oxoimida-
zolidin-1-yl, 2,6-dioxopiperidin1-yi, 2-oxopiperazin-1-
. 25 yl, 2,6-dioxopiperazin-1-yl, 2,5-dioxopyrrolidin-1-yl,
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 2-0x0-1-yl, 2-oxo-1,3-oxazinan-3-yl or 4H-1,4-oxazin-

4-yl;

in Ih R denotes Hal or -C=C-H,
35 R’ denotes H, =0, OH, OA, A-COO-, Ph-(CH;),-COO-,
cycloalkyl-(CHz)-COO-,



clo[2.2.2]-octan-3-on-2-yl, 5,6-dihydro-1 Hpyrimdin- 2-oxo-1-yl,

2- oxo-1, a‘,gﬁg&m%ﬁ& yl or 4H1, 4-oxazin- 4-yl; denot eBCHEP29#/00238T C- H,
denotes H, =0, OH QOA A-COO, Ph-(CHZ),' C00-, cycl oal kyl - (CH2) n- COO-,
WO 2004/ 087696 PCT/ EP2004/ 002407 -1575 51'0 0 15 20 Ph denotes
unsubstituted phenyl, R2 denotes H Hal or A R3 denotes

2- oxopi peri di n- 1- yl pp 2- oxop¥drichés dhsudstitlted ghemwyd- 1 H pyridin-1-yl,

3- oxonor phol i n-4-yl, "4-oxo- 1 Hpyridin-1-yl, 2-oxo-1 H pyrazin-1-yl,
2-oxoi nida- zolidinRi-yl, deraleskbpiadérifdinl-yl, 2-oxopi perazin-I- yl,

2, 6- di oxopi perazin-1ayl, 2,5-di.oxgpyrrolidin-1-yh, - Al

3-oxazol i din-3-yl, é 0X0- 2 ?ﬂﬂ'l?%lgi ’??Pgé%;ﬂi,"q'EY'Cgborxaéggiégﬁﬂql!%’ (=

2- oxoazepan-1-yl), 2-azabi cy_bxglm_%yﬁdi&]q%t@ax&ngmﬁamm-yﬁ,tﬁexb-hydr o-1

H pyrimdin- 2-oxo-1l-yl, 2-o0xo-1, 3-0xazinan-3-yl or 4H 1, 4-oxazjn- 4-yl,

@hdeEStles unbr anched, -~ br anchidepyoidire{teylj 2-xpKyH-piEaZIR -Yl1 2Qx0mMEEons, i n

e -7 H atons may al so be. .replaged by F and/qr chlori | ; denot es

g, d, Br or I,I n denotes ég"di',"ﬁz!{'! 2%6?'0)4/?”5’98 Bﬁéwngéoé{?ﬂﬂgearﬁ%_@'hsabl e

erivatives, salts, solvate )| ji r rolidigludi n
§|bg@qﬁgsgg%%mﬁqm, 5 4 BRiepYrroiidiaL1gi, ng

m Xt ur es _thereof i_n all rat unds” of the fornmula | and al so
the starting materials for Phmo-1,3-oxazolidin-3-yl, 3-oxo-2H-pyridazin-2-yl,

10 2-caprolactam-1-yl (= 2-oxoazepan-1-yl), 2-azabicy-
clof2.2.2]-octan-3-on-2-yl, 5,6-dihydro-1H-pyrimidin-
. 2-ox0-1-yl, 2-oxo-1,3-oxazinan-3-y! or 4H-1,4-oxazin-
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, Ci, Bror |,
n denotes 0, 1, 2, 3 or 4,
20 and pharmaceutically usable derivatives, salts, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

The compounds of the formula | and also the starting materials for the
. 25 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



25 prepgration thereof are, in addition, prepared by methods known per
se, as rl 'Q the literature (for exanple in thepggapoiadoianr ks,
such as &B@ﬁgg}gyl_ Met hoden der orgapj schen Chem e [ Met hods of Organic
Chemi stry], Georg-Thiene-Verlag, Stuttgdfl), to be precise under reaction
30 COﬂ?ItlgnS whi ch are known and suitable for the said reactions. Use
can al so RSt Atingha R | QROBEIIFRRATNRRU StethabtHieyeare not
men- tlonedﬁﬁgerrggg?’n gfsetatlgpﬁ’(r]et a{aﬁ%ﬁs WO 2004/ 087696 PCT/ EP208’2§002407
;%Gt 5t |h f deﬁmrigdl,atédn&olﬁtmglefagtimtmxtum,sbmmtaaeare)&mmdraie!yicronsi tu so
that they are not isolate romthe reaction m xture, but instead are

i mredi at el yvested further datortheeapqunds afie fIMdakds of the formula |. Some
of the starting conpounds of the fornulae II, 1I11-1, 111-2 and |V are
novel . Conpounds of the fornmula | can preferably be obtained by reacting
com 80 pougdsmedf thBastadingdompdures dfthaifermuas i, di-of Hi-Benel Wearievat i ve,
for exanple 4-nitrophenyl chlorofornate, to give an internedi ate

car bamat e andvalubse- quently reacting with conpounds of the fornmula Il11-1
or 111-2. 15 20 IS 25 The reaction is generally carried out in an inert
solvent, in the presence of an acid-binding agent, preferably an alkali
or alkali nec%%ﬁ&urgﬁ,tcﬁ|thﬁ¥&*nﬂha Ibéﬁ,préﬁarrm?@eeoméir@dcw keoting com-anot her
salt of a weak 'acid of the alkali or alkaline earth netals, preferably
of pot@assi uppusdsivfithe foainclaithoolV wte-a shipreformatengeriyalyepforfexpdinri@nl e to

add an organi ¢ base, such triethyl- ' ' L | di
or quinol i né,‘n'gppaﬂ”ﬂg 'i@9?%fn3[t‘l!’rgt°p§‘/\\é%Bﬁrpn@g'nﬁgi?g%;gﬁ#ﬁﬁ#glé}gdr?rLu&?{éz’ié'?ll ngr
@ ..c, 21 kY R rdaingbiny BoRpoliidls bPfriBdcimidelil-1 Bpmeadi ng on L he

ndi tions used, e reaction tine Is between a few mnutes and 14 days,
the reaction tenperature is between about 00 and 150, normally between

200 and 130, o , o .
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-

0 sium. It may also be favourable to add an organic base, such as triethyl-

amine, dimethylaniline, pyridine or quinoline, or an excess of the phenol

component of the formula Il or of the alkylation derivative of the formula 1.

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 trichloroethylene, 1,2-dichloroethane, tetrachloromethane, 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 glycol dimethyl

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



Exanpl es of suitable inert solvents are hydrocarbons, such as hexane,
petroleuqksaﬁﬁnmwggnzene t ol uene or xyl ene; chl ori nat edtirpeineserdhns, 30
such as trichloroethyl ene, 1,2-dichlorogthane, tetrachl oronethane,

chloro- formor d ich loro methane; alcbhols, such as methanol, ethanol,

| sopropa- nol, n- propanol n- butanol or tert-butanol; ethers, such as

diethyl et hggoranflid s écéi‘éﬁﬁﬂe of BinigthyHGredarmiae (DNHF)) nitriled, suelne;

gl ycol ethers, suc as 3 et hyl ene gl ycol nononet hyl or nDnoethyI et her,

gt Pyl ene gl asgbetdjmtaté‘nhyshlfoe\gbs,rsqm@ﬁrme)thyk%ﬂm (@\d@@ aSaReBt one or

ut anone; am des, suc 004/,087696 .PCT/

20 0 25 30 dsulfice; &ﬁfh?égﬁ‘aﬁ h?‘l“éﬂ:@?g ”8538 52%%%?%@’?@%%’%?&)10 o
nitriles, Lar §§Qnds7 s"i‘:%pfafs?ﬁu%h’ierthér‘f‘e §Hitrfdbéhﬂéﬁe S36f3, 3cH iagRithyllaceu! f oxi de

(DVBO) ; disu carboxy ic acids, such as formc acid or
aceti & aci dtat8] ¢ mixtaras of thesaitbsolsemts. as ni t ronet hane or nitrobenzene;
esters, such as ethyl ace- tate, or mxtures of the said sol vents.
Compounds of the fornmula | can furthernore be obtained by renoving the

protecti ng g&ﬁ%@@ggm@gan%wﬁnémmﬁ bttt bg pahalgane G- or

NH- pr ot ect i starting naterials for the proteécting

group renoVvalotdEfing bﬁtﬁg) friodi comseUdy of the fotmeuladiwhitla containiandait ar n
correspondi ng pr ot ect am no and/or hydroxyl groups instead of one or
nore fipee aMhhpretediing gfsuR-oxyl groups, preferably those which carry an
am no-protecting group instead of an H atom bonded to an N atom in
particul ar those which carry an R-N

. Preferred starting materials for the protecting group removal are those

which conform to the formula |, but contain corresponding protected 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 hydroxyl 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 -COQOH group.

. 25 It is also possible for a plurality of — identical or different — protected amino
andfor hydroxy! 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,



group, in which R denotes an am no-protecting group, instead of an HN
group, angbonedidsea@e Which carry a hydroxyl -protecting BCHER2004H0248T of
the H atom of a hydroxyl group, fogo%gagrpl e those which conformto the
for- mula 1, but carry an -OR' or - "“group, in which R' denotes a
hydroxyl -protecting, group, instead of an -OH or -COOH group. It is also
possi bl e fograqkd;&ym@hyqtdr arhilkyl grbeipisi smcedhecanﬁmerm’ntectingrgmups ate am no
and/ or hydroxyl groups to be present in the. nol ecul eegf the starting

mater- ial. rannovetbafﬁeroth@cdasir@dg’eaew (Rrg&8Rton RIS e P8 A Ghe
another, 't h%?l.%g_,nrg'}%uﬁ%%gfgmbﬁmﬁg@@r"ﬁ?’?ﬁf‘érﬁ is¥fiv toﬂ%sb?fd@-

"am no- prot% I'ngeneral terns re ates to groups
\gﬂlefn _hcglr er Za g ﬁ@be.ﬁ‘ rtitliRdr ACc8 | O Gatdrbls OTHé term Gacybgioup” ds taibe ungiarnst

_ | ons, t whi ch are easy to renove after the desjred
cheni 8al r esfooiddn thabr@wst@anseamcgmecém@méme PE?S@H&PFRﬂeééJ Typi cal

of such groups are, rticul o) . I
aryi V0 208AP0Bpaste TRl a3t ERieB S SR Y
ar al kyl gr0HB{%roa(é?Eecérﬁﬁxﬁi@d?iib&épétﬂfdm@ﬂcﬁfsoaﬁé Arparticeam\akoat t er t he

desired reaction react’ion sequence), their type and size is
f ur t her nor e cardfonyt, aryeikycarboayleand ps@malhnaﬁalk@ygamﬂmy{ grauRss EXAEY- i ng

1- 20, |
St 00d 100 | nelas et ack sg@n%ar@oﬂ%ﬁmﬁeéﬂ% 5 Sorfl i PgL "L
enconpasses ?:glg%%%(logﬁén Q§P9éﬁglaf:é IpBééh &s tﬂn%bylpdﬂatblw argl-omatic or

heterocycll IC ac c acids, and; in partlcular
koxy- | car b??dlkag@ylyh?ﬂyaammwlkMWJ al-dwaamﬂk@mmwhyl groups.
am ples of such acy rou s are al kano cet on |,
bultylryl ?mm thorys, 'CBMH?M&{ OH)A'FW?%"‘?R“‘&%Y%% 2‘ y
tolyl; ary | k Qq;%/] SHHEHe "
met hoxygcar bgngﬂé%% @&%yca?gﬁﬁlﬁaxsﬁ%bgﬁl ﬁl or oet L)??car b(r)%?ﬁ( )
(tert-but oxycay ehﬁts»yb)enzy@xycsainehyuoxwmbamsulfoayalsmohpsammﬁyeferredch as
CBZ ("carbobenzoxy™)
amino- protectmg groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl

and acetyl.

20
The term “hydroxyl-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 of such groups are the above-mentioned unsubstituted or substituted aryl,

aralkyl 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 tert-butyldimethylsilyl
protecting group.



4- met hoxybenzyl oxycar bonyl, FMOC, aryl sul fonyl, such as Mr. Preferred

am no-pr%g&ﬁlﬁm.@;ﬁoups are BOC and Mr, furthernore CBéympamaioohenzyl

and acet e term "hydroxyl - protecti r@ group” is |likew se known in
general ternms and relates to groups whi€h are suitable for protecting a
hydroxyl group against chem cal reactions, but which are easy to renove
after the desired chem cal reaction has been carried out el sewhere in

t he nol ecul e. Typical 40 25 of such groups are the above-nentioned
unsubst i t ut THe @onsposidstaftties famula 1 ase Hbérgted froactieirdusatienalidgrvBer nor e

of e hyclr Exg4 —siepeaainaey B pisteaing skt o Tl Bt *' *©
nyar BYgs - . . i .
Ceauence. _pPars pitartiGell L Sho TEA A Pertanc gt B At S iy | 1o

C at 085. Exaffghgndrthahicicily | suehcissieydroghiorioweid ar sulfuric acidastreng  benzyl ,
4- met hoxybenzyl , p-nitrobenzoyl, p-toluenesulfonyl.  tert-butyl and
acetyl, wheoeganinzarbaxylic eeids, suely ps dnchiroaceticegid, pr sulpRicaqds + R

denotes 35 OH  ver articular, pr j Y e

pert - but y1 astieh Ageregne: Bt pRewBNRATHFIE Sold Al Rsbkn ffen acditiona

PCT/ EP2004/ ﬂ%?&lventli% pURRiLE RS ot afwdysdoessaiya Suitabke inetesalt ed from
their functional deriva- tives - depending on the protecting group used -

for exanpl e veatsnarestretargblyaarganic, fahexampe sasraxylis asifisTsaclh AsRceER| or i ¢
id, but al [ t t ' ' L.ds hl ori
2610 or - sul FGR SR Sud bs Terf Rl 87 b ARhGYBS bilie BBy 33, OHET O°M o1 €
‘ | chl or Oac?l%il)(?ﬁé?‘@té’d H%cﬁ%}ﬁd}@, Sudk iaddichistEiethanB SRFHIREMORS also

t ol uenesul c acl presence of an additional inert solvent is
possi bl e, bulcdrwis) auchl asayetherod sathagol @dusoprivpannhand watier. Miwesofar e

Gt her 5.5 SUCHNGBbPBETERTIIANGALNOVET 26F S CRSHlebiodEA srplgeatly
hal ogefat ed g e3EBODRINSUE fudifior!of BITBRABELAIER, pbHIHIGRE BBAs Breo

al cohol s, s a ano anol “or Isopropanol, and water. Xt ures

of 15 the akguBlyRR AR foreh veamixture of acetieaoidrand 10 Yaberehlorie/adid
preferably used in excess without addition of a further sol vent,

perchl oric agitee ratig?ds Thergactjon, tasoperatyras feihg, deavags e AL &eycet i ¢

acid and 70%)9%%rsfyhtl>&5\}e%naﬂoqﬂ 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 ane at 15-30°, and the FMOC group can be removed using an approxi-
mately 5 to 50% solution of dimethylamine, diethylamine or piperidine in
DMF at 15-30°.
Alkylsilyl protecting groups, such as, for example, the fert-butyidimethyl-
30 silyl protecting group, are removed, for example, using tetra-n-buty!-

ammonium fiuoride.

Protecting groups which can be removed hydrogenolytically (for example
35 CBZ, benzy! or the liberation of the amidinoc group from its oxadiazole

derivative)) can be removed, for example, by treatment with hydrogen in



in the ratio 9:1. The reaction tenperatures for the cl eavage are advant a-

geously b‘gb% o ut 0 and about 50, preferably betweeoTkP20ad0807 20
(roomtenperature). The BOC, OBut and l\/%qs groups can, for exanple,
preferably be renbved using TFA in dichf oronethane or using

approximately 3 to 5N HCl in diox 25 ane at 15-30, and the FMOC group can

be removed ysi e BACERPRVSaly SIS skample AGbleahetal eatanfstdsuat ayl ani ne,
di et hyl am ngﬁo@%;?lépce:ri di ne | ¥§’P(‘[f)'\/|: at lg:’LS- 30. Al kylsil i protecting

|
gr oups, sucbalﬂ?@diun‘gplafdeaahagleeuflym & suppbs suak asasashong.ﬁui@trlwsotrr ot ecti ng
roup, are renoved, for , i . - N- - i [ )
RN R R AR S
CBz, benzy| <én bBmndihBREAY! ARaRb, b rikibe!lnWBMF THS hjdrogerlyazol e

derivative)) Can be renove or 'exanp by treatnment with drogen in
WO 20641087 6RGs ifeheraIROSHH 8 40 at terBferaturesthiedwper sibout0 @ndal %ﬁ’md/st

(for exanple a noble-netal catal yst, such as | adl .advant ageousl
on a suppor Pressuces hetwearabgut lsand 200d oPr-ef%rpéa%g#%#'gbalaé‘dt hose Y

on a supp 8 betieanhy
or ot nanol . 1010 bk duROLoll gk oG CREGRLR < BcsBe e, (o1 gRrife Bh 1Ine

carried out sap fEAIPRI/GLIHMesthBRbVEarsiag amrmeniandiotfate(idstepded Siydes-
bet ween about 1 and 200 bar, preferab at 20-30 and 1-10 bar.

Hydr ogenol ygies) on RAIE iamretjepaliDMice Owel I, for exanple, on 5 to 10%
Pd/ C in methanol or using ammoni umformate (instead of hydro- gen) on
Pd/ C i n nmet hanol / DMF at 20-30. Exanples of suitable inert solvents are

er ocar bongysi8s BF shitatia thert BEIVEALCAN® I9jdretarbbasZauth a$ hexames or
| ene; chl orinated hydrocarbons, 15 such "as trichl oroethyl ene,

1, 2- di chl or petioteren ethen hehrene teluearar xylene; chigsinated hydrasararife,

hi f ' ;
¢ oro1 Sorm %Lcﬁ'a(:shtll'igﬁl%rrrgétm%%’e, ?!ézg%%\osrbet%%%g, Etrachloromethane, tri-

fluoromethylbenzene, chloroform or dichloromethane; alcohols, such as
methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol;
ethers, such as diethy! ether, diisopropyl ether, tetrahydrofuran (THF) or
dioxane; glycol ethers, such as ethylene glycol monomethyl or monoethyl
20 ether, ethylene glycol dimethyl ether (diglyme); ketones, such as acetone
or butanone; amides, such as acetamide, dimethylacetamide, N-methyl-
pyrrolidone (NMP) or dimethyiformamide (DMF); nitriles, such as aceto-
nitrile; sulfoxides, such as dimethyl sulfoxide (DMSO), carbon disulfide;
. 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 NaOH 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



met hanol , et hanol, isopropanol, n-propanol, n-butanol or tent-butanol;

et hers, Wo@zﬁoﬁkﬁt hyl ether, diisopropyl ether, tetr agydpbosroamsof THF)
or dioxane; glycol ethers, such as ethyl ene glycol nononethyl or

nonoet hyl 20 ether, ethylene glycol difrethyl ether (diglynme); ketones,
such as acetone or butanone; am des, such as acetam de,

di met hyl aceg 'Stﬂstseuc mgtmore d}yrbae!édpklome OHME)=N)-DETEA Aty eBusIgle

(DMF); nitrrtes, s aceto- nitrile; sulfoxides, such as dinethyl

sul f oxi de ( PMVERInert sokent, dush dsi dichloRimetinabexy | THF @aodéy indhe pPress fornic
acid or acetic acid; nitro conpounds, such _as nitrtonethane qr

ni t r obenzen@nce§f arases geeh 88 qﬁ?%%’@ﬂ@toétp&r '%me’ rﬂtt ;?mpg@%u'@ﬁchwegai d

sol vent s. 396(?5&%3%086‘” be saponified, for exanple, using acetic acid or
usi ng NaCH or I'n" water, waterfTHF or water/di oxane, at tenperatures
betweé& 0 and 100. 35 Free am no groups can furthernore be acylated in a
conventional manner using an acid chloride or anhydride Ord%%@/tl at ed

usi ng an undupase e{thedornuiad canoae o87eRtePle e gBXtiates AL lon
bstituted kyl hali ' : = : |
Th an | ner s salbising ah e, S SRRy epliohSr Chiielsritemadtiy 8RIRECDNS Y

ence of a bagge dfCReaid in 8h NEraBbRenDd lsubk @sdithanolafol lowveakby vaps-
between -60 and +300. 5 A base of the formula | can be converted into

t he aggpci atratiordSitaidel acidsifor this reaptiongargninearticuias, thega Miien BIver eact i on

of equival ent amunts of th bas he. .acli d..i Lr , such
as ethanol , %P%@%'%a%‘?ﬁfgﬁmf@aﬁ&ﬁ] ﬁHé ‘gﬁ?ﬁ%%gé{@lﬂaé r?r?c?)r&;aﬁ % és{agé'act i on
Qe’ In par #bﬁéiﬁﬁ?letmc%i& hhificVatid PAYHFORAIRDAGIAS | SuckcaShydridchlcsial t S.
us, it is possible to use inorganic acids, for exanple sulfuric acid,
nitric acid,addgdr hiadobcomini atid, ghasphasicraciiis: suich ascorthanh®sehofig @eshbr oni ¢
aci d, phosphoric acids, such as orthophosphorig. acid,. 15..sulfanj¢c acid,
Fur  hopgror o SSMgENE @ciil FBHeT s sraaigIasian i Brdichiar iphay: FsFelc.
aral i phati ¢, af Qud %r&haﬁ@bﬁh?@fﬁ%}cﬁic &ﬁ’?— & pdphadd ebfbB@lifsio-C.
sul fo- nic or "sulturic acids, tor exanple formc”acid, acefic acid,
propi oni ¢ adiidor 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 L
gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, methane- or
ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, p-toluenesuifonic acid, naphthalenemono- and
-disulfonic acids, laurylsulfuric acid. Salts with physiologically unaccept-
. 25 able acids, for example picrates, can be used for the isolation and/or puri-

fication of the compounds of the formula |.

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.



pivalic acid, diethylacetic acid, malonic acid, succinic acid, pinelic
aci d, fUW?’ioﬁu&%ﬁ‘i’ mal eic acid, lactic acid, tartari ecamedoosmntdoc acid,
citric acid, 20 gluconic acid, ascorbig,acid, nicotinic acid,

i sonicotinic acid, nethane- or ethanestiffonic acid, ethanedisulfonic
aci d, 2-hydroxyethanesul fonic acid, benzenesulfonic acid,

p-tol uenesul foni c acid, naphtha | enenono- and -disulfonic acids,

| auryl sul furic acid. Salts with physiologically unaccept 25 able acids,
for exanpl e Theqrafesead maanhngsuaféger@dlcalsenitl@@pamp@unaﬁd»f de fasmwati cati on
of the conp d ft forpula,l. On the other of the
fornul a | cﬁﬁ'qbal'gmr\?k@anﬁa@%d bﬁlé’w %‘EF%%‘?‘?’I@S&%F%SS?T@%? salts, in
particul ar ahkah 'forrfﬁbﬁ‘:long.foﬂdﬁadf'tﬁé fGPiI8 | N 8bs 8Rpresslyodtaigdt sthehe
correspondi ng ammoni um sal ts usi ng bases (for exanple “sodium hydroxide,
pot as$i um hwilsexi de, sodi um carbonate or potassium carbonate). 35 It is

al so possi ble to use physiologically acceptable organi c bases, such as,
for exanpl e, ethanolanm ne. WO 2004/ 087696 PCT/ EP2004/002407 - 22 5 10 0

15 The prefsgsre %Wd}\ ' didtet WdRe ¢hrmidng fornul a
[r-1, 111- ?"hgﬁgv I m%%?g%lééégg? %%qbgé?b%sf)oﬁ to those as nentioned
above for tiggq1conpounds of the formula I, unless expressly stated other-

wi se. The invention also relates to the internedi ate conpounds of the
formult@ in which R denotes H, =0, Hal, A OR6, OA A-COO,
Ph-(CH2)ri-COO-, cycloal kyl pfCH2)n COO-, A-CONH, A-CONA-, Ph-CONA-, N3,

20 25 NH2, NO2, CN, COOH, A, CONH2, CONHA, CON(A) 2,
‘ Aty
H o) -1
15 RO

in which

R’ denotes H, =0, Hal, A, OR®, OA, A-COQO-, Ph~(CH,),-COO-,
cycloalkyl-(CHz),-COO-, A-CONH-, A-CONA-, Ph-CONA-, N,

20 NH,, NO,, CN, COOH, 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,
. 25 R? denotes H, Hal or A,

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

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

35



O allyl, O-propargyl, O benzyl, =N-OH, =N-OA, or =CF2, Ph denotes phenyl
which is wasiebsésrtest ed or nmono-, di- or trisub- stitutedrmerdescooer Hal,
R2 denotes H, Hal or A R3 denotes a rmggcyclic saturated, unsaturated or
aromatic het- erocycle having 1 to 4 N and/or S atons, which may be
unsubstituted or nono-, di- or trisubstituted by Hai, A QA 30 CN,

(CH2) 0OH, ( RHiZhdHRT, f‘é@@ﬂ‘i’eré!&lb*denble&h afiyidafe cladid/revirgpB booy b ©xygen
(=0, CONR4AR5, R4, RS5, independently of one another enote Hor A 35
WO 2004/ 087696 PCT/ EPatmns ograly may- aigo e wtlhseﬂéye‘mdal QA andShot e an
al kyl ene chain having_3 : ﬁr 5 C ms, which may al so be substituted
by A, Hal, OA and/or C%QPIS‘M ’—CO) R6 denotes an OH protecting
group, 5 A genot es ungémg%op{?m oepcl i ¢ al kyl having 1-10 C
atons, in Ich 1-7 H atons may al so be repl aced by F and/or chlorine,
Hal dénot esAF Cl, Br denotes untbamchid) drasched ar, C)E;|IC$||Q{| hﬁvmgahdoi@orrers
and salts thereof. 0 The inve tloq ﬂ'_leferablﬁ ﬂf a%es to th termedi ate
conpounds of the for- aN$yn high i OIS 'BRY RIS ?15?%'90?-9 . OR6, OA
A-COO-, Ph-(CH2)r, - al kyl - (CH2) ~-COO-, Ph denotes
unsubstituted phenyl, géfrgﬁﬁcglnges H Hal or A, 20 R s denotes

2- oxopi peri $an-1 -yl , dénoberspﬁerIoBrdrm 1 -yl, 2-ox0-1 H

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

and isomers and salts thereof.

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

15 mula -1, in which
R' denotes H, =0, OR®, OA, A-COO-, Ph-(CH,),-COO- or cyclo-
alkyl-(CH,),-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-yi, 2-oxoimidazolidin-1-yl, 2,6-dioxo-
piperidin-1-yl, 2-oxopiperazin-1-y!, 2 6-dioxopiperazin-1-yl,
. 25 2,5-dioxopyrrolidin-1-yl, 2-oxo0-1,3-oxazolidin-3-yl, 3-0x0-2H-
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, 2-0x0-1,3-0xazinan-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,
a5 Hal denotes F, C|, Bror |,
n denotes 0, 1, 2, 3 or 4,



pyridin-1-yl, 3-oxonorpholin-4-yl, 4-oxo-1 Hpyridin-1-yl, 2-oxo0-1

H pyrazi nwb'%b-uos%ﬁsﬁxm m dazolidin-1-yl, 2,6-di oxo- pi pectirmecyosbdsor

2- oxopi perazin- 1-yl, 2,6-dioxopiperazin-%-y|, 25

2, 5-di oxopyrrolidin-1-yl, 2-oxo-1, 3- oxa% I"i di n-3-yl, 3-o0x0-2H
pyridazin-2-yl, 2-caprolactam1l -yl (= 2-oxoazepan-1 -yl), 2-

azabi cycl o[ 2. 2. 2] -octan- 3-on-2-yl, 5,6-di hydro-1 H pyrimdin- 2-oxo-1-yl,
2- oxo-1, 3-oxazi nan-3-yl or 4H 1, 4-oxazin-4-yl, 30 R6 denotes an

OH- pr ot ect i apddseomers @ndisaltd trereofor anched, branched or cyclic al kyl
having 1-10 C atons, in which 1-7 H atons nmay al so be replaced by F
and/or chlorine, 35 Hal denotes F, C, Br or 1, n denotes O, 1, 2, 3 or
4, WD 2004/ - i i d isoners
and sal s t ALPATerpLEREGHrD A ER b efbtes 1o el R Lo The
i nt er Bedi at popAas obtheftemela ke, ihowmigha 111-1, in which R denotes H, =0
or OR6, R2 denotes H, Hal or A R3 dgnotes 2-oxopiperidin-1-yl,
2-oxopyrrolirdin-1 -yl ,de!ZOWdilzg-orrgRi’di n-1-yl, 3-oxonorphol in-4-yl,

4- 0x0-1 H pyi din-1-yl - - yrazin-1-yl, 2-oxoim dazolidin-1-yl,
2, 6- di oxo- peri di nl dﬁypges%%(%bﬁé‘r azin-1-yl, 2,6-di oxopi perazin-1-yl,
2, 5- di oxopyiR®ol i di n- 1dghoted P¥Rogiperidirargl i Zbrodyrydlidid-1o002 xo-1H-
pyridazin-2-yl, 2-caprolactam1 -yl (= 2-oxoazepan-1 -yl). 2-

azabi cycl o 2. 2. 2] - oct axridirehyR-3-bxomophelinydyb 410%a-AH-PYANT-YI,

2-oxo-1H-pyrazin-1-yl, 2-oxcimidazolidin-1-yl, 2,6-dioxo-
. piperidin1-yl, 2-oxopiperazin-1-yl, 2,6-dioxopiperazin-1-yl,
2,5-dioxopyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-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-yi, 5,6-dihydro-1H-pyrimidin-
2-0x0-1-yl, 2-oxo0-1,3-oxazinan-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 |,
n denotes 0, 1, 2, 3or4,
. 25 and isomers and saits thereof.
The invention also relates to the intermediate compounds of the formula
n-2
30

\©\ N -2
35
e



2- oxo-1-yl, 2-oxo-1, 3-oxazinan-3-yl, 4H 1, 4-oxazin-4-yl, R6 denotes an
al kyl si | y{vopgom,@eggﬁng group, A denotes unbranched bramﬁrm?zwuwmm C

al kyl having 1-10 C atons, in which 1-4-H atons may al so be repl aced by
F and/or chlorine, Hal denot es F, d, or I, n denotes O, 1, 2, 3 or
4, and isoners and salts thereof. The invention also relates to the

I nt er redi at ¢, @Rmeounds of the fornmula 111-2 30 R 111-2 35 V\D 2004/ 087696
PCT/ EP2004/ 002407 -25 5 10 15 20 in which R dengtes H, CO Hal ,
_C=C'H -CR=CA or derotest{45)ALO0-, Mald&ﬂﬁé‘s, -G=C= OFHQ C-R=0kA o,

A-COO-, Ph- (GH2
Ph- CONA-, NR ¥\er2 O@“ %%&ﬁgw@%%%&kﬁ Oallyl
O propargyl, O benzyl ey R CHEOB00- CEONF! ATTNAS PROTNANNE | o

unsubsti t ut ed or nono-, or trlsub 'stituted by A, A or

dFQO}@ﬁ an Cr pr ot ectNH; blO&uﬁN x@%w@ommmam@ow@rmwm oyelic
al ky avi n C ato wh t o | el
F and/or cﬁl ori ne, H&‘a nQIfigré’pﬁlrg% 8) t@nzg, ﬁcN%ﬂPXN?(BE%r 2% ¢,epl aced by

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
andfor chiorine,
15 Hal denotes F, Cl, Bror |,
n denotes 0, 1,2, 3or 4,
where, if R' denotes H, R does not denote Cl,
and isomers and salts thereof.
20 The invention preferably also relates to the intermediate compounds of the
formula NI-2,
in which
R denotes Hal or -C=C-H,
@ = R denotes H, =0, OR®, OA, A-COO-, Ph-(CH,),-COO- or cyclo-
alkyl-{CH;),-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, Ci, Bror |,

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



n denotes 0, 1, 2, 3 or 4, where, if R denotes H R does not denote O,
and i sonegg, ts thereof. The invention preferabl ol soffloafoss tO
the interne |g?%§’g%(’npounds of the formula 111-2, in which R denotes Hal
or -C=-C-H, 25 Rl denotes H, =0, OR6,-&A- A-COO, Ph-(CH2),-COO or
cycl o- al kyl - (CH2) n- C00-, Ph denotes phenyl which is unsubstituted or

nono-, di - Whe?é,iiFRbdxﬁg{ésqII?ﬂ %ﬁot%@%ﬁe U@I, 30 R6 denotes an

OH protecting group, enot es ranc , branched or cyclic alkyl
havi ng 1- 10afd iséraers andisalts tHeréef H atons may al so be replaced by F
and/or chlorine, 35 Hal denotes F, C, Br or I, n denotes O, 1, 2, 3 or

4, WO 2004/ 087696 PCT/ EP2004/ 002407 -26 5 10 15 20 40 25 where, if Rl

d t H, i :Th
vent: on f drengrsn SERETef prn bR o IRREs 16 M feMed 0
ate canmpoundse 8dbmpBand® bitHerfokdhlita?lll-2n whi ch R denotes Hal or -C -=CH,

R denotes H =0 or ORG6, R6 denotes an alkylsilyl protecting group, Hal
denotes F, @mwhih or 1,

R denotes Hal or -C=C-H,
R’ denotes H, =0 or OR?,
10 R® denotes an alkylsilyl protecting group,
Hal denotes F, Cl, Bror,
o where, if R' denotes H, R does not denote Cl,

and isomers and salts thereof.

15
The compound N-(4-chlorophenyl)-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 formuia 111-1 or -2

are the compounds of the formula V!

R1

® = [4—\
_NH
N

R

VI

in which
30 R' has the meanings indicated under the formulae 11l-1 and I11-2
and
R’ denotes an amino-protecting group.
The amino-protecting group preferably denotes tert-butyloxycarbony!l
35 (BOC) or benzyloxycarbonyl (Z).



where, if R denotes H, R does not denote CI, and isoners and salts

t hereof . Joeosfegageend N-(4-chl orophenyl)-1- pyrazol | di necardyesEmogieTi s

described in J. Heterocyclic Chem (1993)( 30(6), 1641-4 and in Phar-

mazi e (1991), 46(6), 418-22. Precursors<for the preparation of the

corrpounds of the formula I'll1-1 or 111-2 are the conpounds of the fornmula
R1 VI Iﬁé zdrapé\gdtféh df coffisounide dTRRe Fatasula Wiie #hesh RhdenotdseH ffor mul ae

111 1 and 1 R7 denotes an am no-protectin oup. The

ani no- pr ot eekamgleytheupyrpzetidnaicbmnpoends ©f thefarmula &l-g Vbanie  (BOC) or

benzyl oxycar bon 2004/ 087696 PCT/ P20 4/.002407 10 The
prepar at i oncﬁT”%{)ﬂmﬁ?OBWntm@p? Y0 %{09? ﬁ%ﬁﬂm c?eHBq%ggt , for
exanpl & t he (Y hafKdBabens AHEL B breme ér?é D d1efs (IDaed, N1s2, is
carried out by a’known preparation pro ure starting from Z- protected
tert-butyl cMdraageSaddChesr Gdor E’Edpmd'pammtﬂm 478pp ( Dutta, A S.;

Mrley, J. S. J. Chem Soc. Perkin Trans 1 1975, 1712) n n NNN NN HOH
"11(~ 0 0 VI-1 VI-2 15 20 0 25

Y
H‘"»__o ﬁ_N)po
10 ¢ X o “@
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
. 2 [L_'\NH Vi
v
in which
30 R’ denotes OH or OR?,
R® denotes a silyl protecting group,
R’ denotes tert-butyloxycarbonyl {(BOC) or benzyloxycarbonyl (Z),
and isomers thereof.
35

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

R® denotes tert-butyldimethyisilyl.



30 35 Conpounds of the forrmula VI, in which Rl denotes OH or OR6, R6
denotes a_silyl protecting group, R7 denotes BOC or Z, The
i nventi onwﬂ?é’i{ﬂ?‘ﬁ?%’ also relates to the internedi ate cgﬁgﬁﬁg‘g‘yoo%mghe
formula VI NR ,NH R7 VI in which Rl €d28etes OH or OR6, R6 denotes a
silyl protecting group, R7 denotes tert-butyl oxycarbonyl (BOC) or

benzyl oxycarbonyl (Z), and isoners thereof. Particular preference is
gi ven to conmpounds of the formula VI in which R6 denotes

tert-butyl dirpgtddhsdunds ard@maPEHAHEG o RE {HRORHORMY Eheme dffectly 10 O

15 20 25 The conpounds are obtained anal ogously to the follow ng schene
directly ffrom test-butyigaybazarienand eilymiotsdtgd 1 F-dibsemepropan-2-ol in one

Fh o O Bleth 3 e et 888 nof S68ceet] With B Ho8 DI hdiing? ccced W L
5

P
N S - A

10 2 “—"h—o)z,

o)
® q
J g removal of the
Hz"‘u o) protecting group
15 g
N-N
H

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
R1
Z NH
N~ Vi
30 l
R?
in which
R’ denotes OH or OR®,
R® denotes a silyl protecting group,
35

R’ denotes fert-butyloxycarbonyl (BOC) or benzyloxycarbonyl (£Z),

and isomers thereof,



Br J Br E Br},Br TO H2N,NAO H CH renpval of the protecting group The
silyl protecti oup is renmoved, if necessary, by kngwq o7f OF
exanpl e ué’l n%?b‘{hgﬂ[?g%- n- but yl ammoni um fl uori de. The inventi (’)ﬁrﬁ?&l}ﬁa 4er nor e
relates to a process for the preparatiod9of com pounds of the fornula W
VI 30 35 in which R denotes OH or OR6, R6 denotes a silyl protecting

group, R7 d . t - but. r | oxycar bonyl (2),
and | somer s SR ap BrbreRbp St BB e BB bt 2007 20 )
obt ai nabl e by reaction of a conpound of the fornula VI R7-NHNH2 VIIl, in
whi ch R7 denotes BOC or Z, with silyl-protected 1,3-dibronopropan-2-ol,

and optionally subseqReMHNHmoval VBf the protecting group. Particul ar
preference is given to a process for the preparation of com

5 in which R denotes BOC or Z,

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

. 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 S forms of
tartaric acid, diacetyltartaric acid, dibenzoyltartaric acid, mandelic acid,
malic acid, lactic acid, suitably N-protected amino acids (for example
N-benzoyiproline or N-benzenesulfonylproline), or the various optically

35 active camphorsulfonic acids. Also advantageous is chromatographic

enantiomer resolution with the aid of an optically active resolving agent



pounds of the formula VI in which R6 denotes tent-butyldinethylsilyl. 15
Conmpoundswes 20bdres76%r nul a | according to the invention PEI/EROGHIORHT oW ng
to their nolecular structure and may agggtdingly occur in various
enantio- meric fornms. They can thereforé exist in racemc or in optically
active form 20 Since the pharmaceutical activity of the racemates or

st er eoi sonme(fer ekampte dinitrptemoyiphenyigiycige tceliulose nacatate or otherdler-er, it
may be desirable to wuse the enantionmers, In thesg ca esémi)?e end product
or even t hevahyes aecargphydratesar ghiraldprivatiged mef @ﬁ’éfiﬂtﬁ M@ onpounds
by chem cal . - Rhysi & S [ kLt he
art or even"ﬁﬁboﬁ(ﬁ)'ysgg éﬂa%ﬁéﬁgﬁﬂi ﬁﬁﬁﬁggg%}%gﬁsﬂﬁ%gs@ﬁnﬁ'g hdedl%g’ggrbéf

raceni ¢ an agshollt asivaine afirturesiisach @GsTRslk éxample heexadnelisopropayol/eact i on
with an optically active resolving agent. Exanples of suitable resolving
agent ® are @getarutrile; facexaraplgdndee ralief24$:3he R and S forns of tartaric
acid, diacetyltartaric acid, dibenzoyltartaric acid, nmandelic acid,

malic acid, lactic acid, suitably N-protected am no acids (for exanple

N- benzoyl pr qihghBvéntidtr Rethermens! tdiae tBrirt iuse)of thé chipovatis @fshefdri cal |y
active canphorsulfonic acids. Al so advantageous is chromatographic

enanti oner madall@niddr phiysiologically dcegptablesgalisdheraof fer theprepationef agent

WO 2004/ 087696 PCT/ EP2004/ 002407. -30 5 1 5.20 (fo a )

i i ¢ Aibens GMBRERTIT Jehiacentival ctmpesiod i Paltsias BB EPPmIcal,  ves

of car bohydr, r | ' i int8idas

L mobi | i sed r@éntﬁéldﬁ'i T:@évggﬁ bésc%lﬁ?g‘\btlég hgﬁ('aﬁr;t?s foi;dﬂti%ihgsg%% {)%Fg(raﬁ)gﬁtahearqueous
al cohol iwithsat least ome solid, diguic ant/oasemi-diquiskexqipient aeadiogantsandt opanol /

acetonitrile, for exanple.in the ratio 82:1%:?;t . .
if desired, in combination with one or more further active ingredients.

* 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
are suitable for enteral (for example oral), parenteral or topical administra-
. 25 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 aqueous solu-
tions, furthermore suspensions, emulsions or implants, and suitable for

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

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



The invention furthernore relates to the use of the conpounds of the for-
mul a | aneioo004876%60! ogi cal | y acceptabl e salts thereof PCIYER2AQ/002407
preparation of a medicanment (pharmaceugical conposition), in particular
by non-chem cal nmethods. They can be converted here into a suitable
dosage formtogether wth at |east one solid, |liquid and/or sem -liquid
exci pi ent olycptilisates used for exariple, t@grepare dugsliommpraparajiens. e or nore

ed cament s CEORBAONS G esiBeY BRestot SRR LD FORWE e AL ' Sich o
phar maceut | %@'Ibﬂri%&?ﬁ,ﬁggﬁﬂa‘t’i%&,vﬁébiIi_sél%| ARI/BEwWBRFNGSAGERS] SRORIfyirigher eof ,

I ncl udi ng m xture inall ratios, and optionally excipients
and/ or adj uagehts, sale&er modifdeg the nsmotia presswredoeffersidistanaast Solof- human

or veterinary nedicine. Suitable excipients. are organjc_or_.inorganic
subst ghces WAt Alavapes and/pRp) ur@ﬁ}y %ﬁf‘&‘ﬁf agkivs 'r@ﬁ%‘ﬂﬁpg ETRXEMNE ent er al
or topical %ﬂ@d}irﬁﬁfeavi?aﬁni%wlson and do not react with the novel conpounds,
for exanple water, vege- table oils, benzyl alcohols, alkylene glycols,

pol yet hyl ene glycols, glycerol triacetate, gelatine, carbohydrates, such
as | actose or starch, magnesium stearate, talc, Vaseli ngie %i table for

or zg: adni ni Jthesgarepownds of thedarmyla jiand pisiglagically aceepia $ed
t ts, | j: L : i tabl
¢ gr re és& aIC ag@éﬂeﬁf E?IB gm%e% fof Eﬁﬂw‘ﬁa@ég a?‘n\‘irﬁl'%enﬂlljﬂrg gﬁﬁrerfﬁr]penfyo?i[%%!s-s uitabl e

i on are supposrtories, sui or par- enteral

admi ni str at igddea’ susHPhs! throRbosky, efydrcabdigl pfdrchions cattariostipresiss inflams-
tions, furthernore suspensions, emnmulsions or inplants, and suitable for

‘ t opi Cﬁ.| M?m@@lﬁ’@ééngﬂ'ﬁtﬁ?ﬁ%% f@'lﬁf@@ﬁ’ﬁisfﬁ S ARGeRasly. glebgicationasal
. T . L WO
2604 087656 RS0 M JomyEe, 1ot Biteses BRoR] duldty piédsas ) .

prepare inj ion preparations. The conpositions indicated may be
sterilised and/ or conprise adjuvants, such as lubricants, preservatives,
stabilisers and/or wetting agents, enulsifying agents, salts for

nodi fyi ng the osnot i ressure, buffer substances. color-.ants, flavours

and/ or a pl []pgqnppalo%queqsi%qc%ﬁ%&pgapgﬁ? JJﬁ‘feé’,?"’f’cﬁf S&E ?%Iy e or

mor e Vi t am REiniskBRdARETRAH Hbse8 hetlerh abBL # ahdBTb MRY i paviguRR! | Y

acceptable salts
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
. 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 sterecisomers 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



10 thereof can be used for conbating and preventing thronboenbolic dis
eases, SU{l Adyddrkebosi s, nyocardial infarction, arterpg@set06amea
I

i nflam mation, apopl exy, angi na pectorij é restenosi s after angiopl asty,
claudicatio 15 20 0 25 interm ttens, m'é ai ne, tunours, tunour diseases
and/or tumour netasta- ses. In general, the substances according to the

i nvention ayg) pPeAfafehly atburfon bdenslinteéfthefofRsias dirfigestaraiput 1 and
500 ng, in particular between 5 and 100 ng, per dosage unit. The daily
dose is pref er abeyticalytusabte deovativies) 8als csolvatagarg sterepspmensi ght .
However, the spﬁ%ifif. c]oa.e for eacﬁ@at%ent”gai ends on a very w de
variety of fact Greok Jpclding mixtures thergor it ak rof the specific
conpound enpl oyedq on the age, body weight, general state of health,

sex, on the diet, on the tine and nethod of adm nistration, on the
excretd on rafbg, amffertive @mamtiof adfuither evedlicaenent-adtive ingredientpar ti cul ar

di sease to which the therapy applies. Oal admnistra- tion is preferred.
30 The invention furthernore relates to nmedi canments conprising at |east
one conpou t eq&gH Ca@i? RVAY

derivati ves%eg%ﬁtvaﬁgjsr ae%uzt?élr eol g%@ee?%as{@r eo 6)&%’12: dd‘??ﬁg' l?not)t(ltea,r es
thereof in dagsiortanysoulesThebet rmag!foperafmpld, vampristi sepaeate ampoules
ingredient. 35 The invention also relates to a set gki t} consi st of
separ e pad@shsontgningean stigeos 2B 2pMPSUd Of the qra)ul%aeﬁﬁﬁgct ive

R L e e e

xtures t hgrgrebf iinclabing mbita®s theredd it Bl ratioef f ective amount of a
urther nedi cament active ingredient. The set conprises suitable

cont ai ner s, andcan effectivecamountieha furtherwaedicament active ingredient in dis-
solved or lyophilised form.

15
The invention furthermore relates to the use of compounds of the formula |
and/or pharmaceutically usable derivatives, salts, solvates and stereo-
isomers thereof, including mixtures thereof in all 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,
tumour diseases and/or tumour metastases,

. 25

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 ethyl
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 crystattisation. Rf values on silica

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



bags or anpoul es. The set may, for exanple, conprise separate an‘g)oul es 10
each cont wioniongosiseéef f ective anount of a conpound of t RETER2AHA2407 and/ or
phar maceutical |y usabl e derivatives, saB$s, solvates and stereoi soners

t hereof, including m xtures thereof in all ratios, and an effective
amount of a further nedicanment active ingredient in dis- 15 solved or

| yophi | i sedMassgpetros@tasMbk i nkb@ledron impartioisationiMies to the use

of conpound f the formula |, andlagn.+pharnmaceuti.c . bl e

deri vat i ves?fsgé?lteé"gro%'ﬁ)’d‘t’@'?a%@ @4'@?‘% 9n[e§8r§$$@dtﬁh%§8$$)ai ncl udi ng

m xtures thereof in all ratios, for the preparation of a nmedi canent for
the treatnent of thronboses, nyo- cardial infarction, arteriosclerosis,
i nfl ammat i oExanmelel £Xy, angina pectoris, restenosis after angioplasty,

claudicatio Intermttens, mgraine, tunours, tunour di seases and/or
turmur5 net astases, in conbination with at | east one further medi canent

active ingredj Bel; o Le AL h il edin C
In the foll ?w@@*%@%%ﬁé@m ?o’k&@n?ﬁgk%ﬁ %ﬁ%ﬁfﬁggrﬁw%rgyﬁ s added
i f necessarbyréjyyd{ﬁ,@-Qlj-dféa,@@kgﬁﬁmi("mf') necessary, to val ues between 2
and 10, depending on the constitution of the end product, the mxture is

extracted with ethyl acetate or dichloronethane, the phases are
separ at ed, rgani ¢ phase is dried over sodiumsulfate and
evapor"é')( ed, té—;'rgr%ﬂt he product is purified by 35 chromatography on silica

gel and/ or bernt@utpta[3-chiro-dn3-tormatphetinehyphémacarpamoylpwent : et hyl
cet at e/ met hanol 9: 1. WD 2004/ 087696 PCT/ EP2004/ 002407 -33 5 Mass
ect r omet r go{igwe-1€argylater on i npact ionisation) M- ESI (el ectrospray

[(4- 2 hyny! SO0 SR o 4Rt 2o ERepherARrEngiin3; o are gis-
pyraz 01|5i di negplvedindi & A1l BPYichiBrefetridke DCR) SB&Pmig (1.5 mmol) of
4-nitropheny! chloroformate and 121 g (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 mmol) of tert-buty! 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-chloro-4-(3-oxomorpholin-4-yl)phenyi]pyrazolidine-1-carboxamide:

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

(20 mmol) of 4M HCI 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 chloroformate and 56.4 x4l (0.7 mmol)

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



tent-Butyl 2-[3-chloro-4-(3-oxonorpholin-4-yl)phenyl carbanoyl ] pyra-
zol i di ne-wocmobesegdsat e 340 ng (1.5 mmol ) of PCT/E%"‘]“"O%NW

4- (4- am no- 2- chl or ophenyl ) nor phol i n-3-ong _are dis- 15 solved in 10 m of
di chl oronet hane (DCM, 302 ng (1.5 mmol) of 4-nitrophenyl chloroformate
and 121 pl (1.5 mmol) of pyridine are subse- quently added successively,
and the ni xttRT fos 191.i300=0 mg (GRT nfirool) of Istems@ @nd %7¥ml7(2rﬁrmn)olbﬁf

tert-butyl pyrazoljdine-1-carboxyl ate, angd. 0. 76 , 5 :

N- et hyl di i sbéeﬁww@ﬁpmvé@f@'%&ﬁﬁ?q s rehetoB i fe EPSgRg At .,
stirring at i oAl ' | ; t / | isaduanor K-
up, gi vigng E?gfd(r'g’ 0(%9'19}02)1 &QL?eS'?% é%&%;été%o(%éﬁéjéﬁ%ﬂ#a:l vz%%% 2$m(él\/Hr +Lf Step 2
i 25 is recrystallised from EA, giving 170 mg (Y = 50.6%) of "A1" as crystals;

N-[ 3- chl or o- 4- ( 3- oxonor phol i n-4-yl ) phenyl ] pyrazol i di ne- 1- car boxam de:
410 ng (0.8M$n(654\?) m’es"t%@&ﬁgrwy*&bssol ved in 5 nl of dioxane, and 5 n
(20 mmol ) of 4M HC in dioxane are added. After stirring at RT for 5 h,
the mxture is subjected to conventional work-up, giving 330 ng (Y =

91.5% of 3@Gr&RRoving\Eormpdidsae: ebidrted3aTalohblsly+. 35 Step 3 84.3 ng
(0.7 mmol) of 4-ethynylaniline are dissolved in 10 mMl of DCM 140.7 ny

(0.7 mmol) of 4-nitrophenyl chlorofornmate and 56.4,ul (0.7 mmol) of

B h00ih oaveos AR LE3hIskeBaSRin 2 REGEENT-FERonBpHBIEEHA, S B!L e
i) Of St ey AR Badifingth 4 AickrBanicel'A2) M dirgsaBoppy| am ne ar e

added to thisr on mxture. After stirring at RT for 20 h, the
xture i s subj eleNej@dichlaropheml)]eNH[4d210x02H-Pyedine3 iydlpaenyd}pyrazo-

VB (FAB) i dinerd g drah Ay 9. B T8 4Bg compounds are obt i ned
1N £ (18 ol or opre SR e g A3 ety o rPholn
phenyl 1} pyr gardriyiiimeazolRine-da2-dieabdxmideARHH" 458146078, 480;
1-N-{(4-chloropheny!)]-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-ox0-2H-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-yl)phenyl]}pyrazolidine-1,2-dicarboxamide, M+H" 502, 504;
1-N-[(4-chloropheny!)]-2-N-{[3-methy|-4-(2-oxopyrrolidinyl}phenyl]}-
® = pyrazolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-4-oxo-

20

pyrazolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{{4-(2-oxopiperidinyl)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;



1-N-[ (4-chl orophenyl )]-2-N-{[4-(2-0x0-2H-pyridin-1 -yl) razo-
i di ne- 1, 2wWei 1064/0836%m de, MrH+ 438, 440; 15 CTfEl)é"‘]"}O% 407

1-N-[ (4-chl orophenyl )] -2-N-{[ 3-net hyl - 4363- oxonor phol i n-4-yl) -
phenyl ]} pyrazolidi ne-1, 2-di car boxam de, MrH+ 458, 460;

1-N-[ (4-chl h I 2- fl
pyr a[zg)l | gl nce)r Iopzelﬂl?-r%&%)at!ﬂhiogh(egﬂgl)] ﬁ;{ﬁ&g@l&%ﬁggﬁqﬁho-azablcﬁglg[srbegfll I

L o ey LS b st e, 2

1-N-[ (4-chlorop Hdrtghl e | ) .
on- 2-yl )phenyl]?@ﬁ@%wl%a%e- )ngdIIQIC{gtr gzmégﬂ?{égab ﬁZ@-E%tZ& ggjfg?")ﬁn[m ch

| oro phe nphehyI]I}pyFaséoﬂiﬁB\eqﬂ,Qt—dlyarbomamd@MWr 4681 47Q; i nyl) phenyl]}- 25
pyr azg4l di ne-|

1- N[ chl or opﬂeﬁﬁf{lfﬁoxamﬁwn Ka HS@BW'BF‘BT"P% 02@%”?[}5%?{9[3??“%1}0)(0

pyrazol i di n M 444, 446
1-N-[(4- chI %é@{/ ﬁ%)e-jleg}tﬁ%awd%xo;hperl di nyl ) phenyl ]} pyrazol idine-
30 1, 2-dicar boxanN &A-etvivirty|phedy| 1 2M-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}pyra-

1-N-[ (4-chl or ophenyl) N-{[ 4- ('3- oxomor hoI|n4 | ) phenyl razo-
l'i di ne-1, 2- @bﬁmﬁoﬁaré'@@bomﬂ-!d%44 446; pl N[ y )p yi1ipy

o O - A A R A

PCT/ EP2004/ Qﬁ’%ﬁ pyr@Zolfirié} 1 2-dizanfoxamide,
1-N-[ (4-chl orop enyI 3tr|fluororreth a%
f\f‘?(i OE| 2- yI )1p dt@l:rqrpwaawl)]ca Metl4- (%Q%poémma b, m%@nwm 20538
- o 2.2.2 t 3- 2-yl
phenyl ]} pyr Ef E%g% %’%}”ié?tg( aﬁf@g“@é@ [468 ]478C an-s-on-2-yh)-

15
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)-tert-butyldimethylsilane:

26.7 g (122.4 mmol) of 1,3-dibromopropan-2-ol are dissolved in 150 ml 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 m! of DCM are sub-

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

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-Butyl 4-(tert-butyldimethylsilanyloxy)pyrazolidine-1-carboxylate:

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

35



1- N-[ (4-chl orophenyl )] -2-N-{[ 4-(2-o0x0-1, 3- oxazi nan- 3- ylp)cq_henxl ]0}
pyrazol i dwoez004/@®76i6car boxani de, M+-H+ 444, 446; /EP2004/002407
1-N-[ (4-et hynyl phenyl )] -2-N-{[ 4- (2- oxo0: 3glpyri din-1 -yl )phenyl]}pyra-
zol i di ne- 1, 2-di car boxam de,

1- N-[ (4-ethynyl phenyl )]-2-N-{[3-neth ( 3- oxonor phol i n- 4|\X

phenyl 1} pyr BF i t6.6ey (0,17-41mraolh ok tart- é@tylcarbazane in 100 ml of DMF ‘are

L b opopheail e A s AR g i iR Y o
| -N-[(4-Chl QQQPGSW? B]m%oNdf[s‘!e;ﬂ &é(@gﬂ&éﬂﬂjfbpdxist fanvil themeiridré is 4- hydr oxy-

pyrazolidine-1 di car boxam de (" ) Step
(2- Brono- | - lsnuedrmtﬂwfomtﬂadxy@emmntmatwbd{ npmge%iaﬂlamaw =85%) of (122. 4

13355 (26919R0 ARATPWBI TS Bl WIS ST aRaN CHBHNeRD 54 mrol ) “of

tert-butyl di methylchlorosilane in 150 ml of DCM are sub- sequently added
dropwi se. The mixture is left to stir at RT for 18 h, sub- jected to
convent i onalStsek- up, giving, as crude product, 39.1 g 30 (Y = 95.9% of

2 fort- But ylter Bt B HUIBE WY URTURNY b NS aoBhe e AR ARk boxyl
of o boa! AR a0 82407 " 56 5 G0 0 15 20 28 30 |
30.1 g (99.8 mmo!) of step 2 are dissolved in 200 ml of DCM, and 15.3 g
. (99.8 mmol) of 4-chlorophenyl isocyanate are added, and the mixture is
stirred at RT for 5 h. The crude product is washed with water, dried over
sodium sulfate, the solid is filtered off, and the mixture is evaporated to

15
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-(tert-butyldimethylsitanyloxy)pyrazolidine-1-carbox-

amide:

25.0 ml (13.0 mmol) of trifluoroacetic acid are added dropwise to a solution

of 10.2 g (22.4 mmol) of step 3 in 50 ml of DCM, and the mixture is stirred
@® at RT for 1 h. Conventional work-up gives 7.8 g (98%) of step 4; MS (FAB)

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

Step 5
30 1-N-[(4-Chlorophenyl)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-4-(fert-
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 x4 (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



35 DMF. 15.5 g (117.4 mmol) of tent-butyl carbazane in 100 m of DV are
t hen addegoioopedzess (consi derabl e foami ng). After stir MOTERIOHI2403r 2 h,
39.0 g (117.5 nmol ) of step 1 are addedz¢dropwi se, and the mxture is
stirred at RT for 18 h. Conventional work-up gives 30.2 g (Y = 85% of
step 2 as brown crude oil, which is enployed directly in step 3. Step 3
tent Butyl éte(ptderm4bult()2l31nnnmlb1;afMetanyiusapl)omla(rmnemm#%ﬂﬂm IHfaftfanoy! ) -

pyrazol i di ne car boxyl ate: 30.1 are dis. oIved in
200 m of D@deﬁ,ﬁqtﬁgrgagloq@gdlgenﬁ%iﬂ ﬁ'f”rﬂ%")rﬁ‘grf‘drpiéﬁy&q @88'5}% te are
added, and r r Th () ct is
vvashed vmth%n e@é& rcl%e g\t/'élbél ‘Q% Lﬂﬁmd;\rfppg3§mphg 534%}9?? ?Fﬁgred of f,
and the m XMS}BFAB ﬁy@mﬁwsm(nnﬂ-myness Chr omat ogr aphy on silica gel
with PE/EA = 8 gives 23.4 g of step 3 (Y =51 %. Stepd4d N (4-Ch
Iorop5n enyl)-4-(tert-b utyl d inmethyl si | any | oxy) pyrazo |

I di ne-1-car = amde 25.0 M (13.0 mmol) of trifluoroacetic acid are

added dropvm-sep—l-o a solution of 10.2 g (22.4 mol) of step 3 in 50 m of
DCM and thegmt:xture is stirred at RT for 1 h. Conventional work-up

8 g (98% of : = 35613 S
%I Kf[s(zl cmg pn/()ar&6|5)8]sé1§lqlqu[stere$§FAB) ’g‘?ﬁl (2?1 Fm‘%“% ?]}téelp(tSert-
but y| di rmet hﬁg, H&)r ﬂzt@}rw B rﬁm@hﬁfﬁﬁ hguAge &c alided bt r (0. 68

mol ) & 1 r|d|n -one are dis- solved in 2 m
DCM 157.2 Wtr(ﬁlr?ﬁ nandi)stiﬂfng@smut)seqbemw cmmrmed-atftbrsrmrrmeaatwr@mr% 4

0.78 mml) of pyri |ne are subsequently added uc- Gessiv nd the
éxt ure is dgth r-F mixtureris; @jluted withowates apg 1. HG! spivt '9”&35@@6@@ 087696
CT/ EP2004/ Q e%Aéglted p?gcréltglg is filtered off with suction, washed with water and

dried, giving 190 mg (Y = 72%) of "B1" as crystals; MS (FAB)

15
mie = 454/456 (M+H)".
The following compounds are obtained analogously
20 1-N-[(4-chloropheny!)]-2-N~{[4-(3-oxomorpholin-4-ylyphenyl]}4-

hydroxypyrazolidine-1,2-dicarboxamide, M+H" 460, 462;
1-N-{(4-chlorophenyl)]-2-N-{[4-(2-oxopiperidin-1-yl)phenyl]}-4-
hydroxypyrazolidine-1,2-dicarboxamide, M+H" 458, 460;
. 25 1-N-{(4-chiorophenyl)}-2-N-{[3-methyi-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide, M+H" 474, 476;
1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(2-oxopyrrolidinyl)phenyl]}-4-
hydroxypyrazolidine-1,2-dicarboxamide, M+H" 458, 460;
30 1-N-[(4-chlorophenyl)]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-y|)phenyl]}-
4-hydroxypyrazolidine-1,2-dicarboxamide, M+H" 478, 480,
1-N-{(4-chlorophenyl)}-2-N-{[3-chloro-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-
hydroxypyrazolidine-1,2-dicarboxamide, M+H" 478, 480;

35



15 20 i 25 30 35 step 4, 0.4 mM (2.3 mmol) of N-ethyldiisopropyl am ne and
2 mM of Tiwo avgos7emded to this reaction mxture. After POIVERDRGPOAOTRT f or
18 h, the m xture is subjected to conveggtional work-up, giving 330 nmg (Y
= 74.5% of step 5; M (FAB) mle = 5681570 (M+H) Step66 "Bl": 330 ng
(0.58 mol ) of step 5 are dissolved in 4.0 mM of THE, and 250.0 ng ( 0.8
mol ) of tetra- n=-Mujtartialoraprianyl)]-Lud{{3ehlar@4a@dexb-AH-pridind1tyi)-st i rri ng,
and stirring is subsequently continued at this tenperature é&r 1 h. The
mxture is eheuylwwmgfpwe@l!amﬂ,-?rxﬂlpféﬂb%awﬁ%dﬂ*“!"s 288880, The

q i ted el : . ; : oy : ¢ q
dried, o VPLSC'18'c#'?»{;ﬁf"vﬁéd;%%i-?-ﬂéﬁ*%?%’?@i%‘%f’%?-4%‘%5%%%%?3?‘5 .
4541456 ( M+ ' Rodicaoxahiide, MedHA 4380486 S|
1-N-[ (4- f:hl Epggwe-%hfy]g%%%ﬂqgﬁ&omr Rholxgi n-4-yl phenglg] }-84}/
T B o hi1dE.? f%@rﬁm%% Nﬂw%;mf' Fw?@égﬁabmﬁw
- -chl or ophepyl ) 1- 2- - 4 2-.0x0pl | GLN-1 4 5yl %&%ié-+H+
hyd R T I S M D -
1}/“[?2(%%[1?@59%5@” )]-2-N-{[ 3- )r(ret hyl - 4- ( 3- oxonor phol i n-4-yl)
phenyl ]} -4-hydroxypyrazolidi ne-1, 2-di car boxam de, MH+ 474, 476;
1- N- [ (4- chl or opHey[(4-Fhiroptdrad et Ny([3-shloro-dxi@gzaticydlo[ 204 R)-priany] } - 4-
TN (05 en T oropnuRpRy AR prRs e eine b IopeaRBIcs Mt 51 9:58 1 1) -
4- hyd l4i_Qires o ] -4/ in-4-vi)-
LN (4 oh! or opferPE Pty RN BRPAF (en il (S ontBholin-4y);

enyl ]} - 4- iphengl)-pshyaratyipgraeslidire-tj2=dicabaxamdde, MrH+ 494, 496; 1

- -chl h )] - 2- 3-fl -4-(2- . i di I [1}-4-
e o o Wb G o BBy ot P Dehe i 13-4

hydroxypyrazolidine-1,2-dicarboxamide,

* 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-chloro-4-(3-oxomorpholin-4-yl)-
2 phenyl]}-(R)-4-hydroxypyrazolidine-1,2-dicarboxamide,

1-N-[(4-ethynylpheny!)]-2-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl]}-(R)-4-
hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{[3-methy!-4-(3-oxomorpholin-4-yi)-
phenyl]}-(R)-4-hydroxypyrazolidine-1,2-dicarboxamide,
® == 1-N-[{4-ethynylphenyl)}-2-N<[3-chloro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(S)-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N{[4-(2-ox0-2H-pyridin-1-yl)phenyl|}}-(S)-4-
hydroxypyrazolidine-1,2-dicarboxamide,
30 1-N-[(4-ethynylphenyl)]-2-N-{[3-methy]-4-(3-oxomorpholin-4-yI)-
phenyl]}-(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-oxo-2H-pyridin-1-y|)phenyl]}-(S)-4-
hydroxypyrazolidine-1,2-dicarboxamide,



WD 2004/ 087696 PCT/ EP2004/ 002407 -38

LN [ (4 ciypiogniepel )1 - 2- N ([ 8- chl or o- 4- (2- 0xo- 2 pyr | dicmrieasbahonzeoy
phenyl ] }-4-"hydroxypyrazolidi ne-1, 2-di caégoxam de, MtH+ 488, 490;

1- N-[ (4-chl orophenyl)]-2-N-{[ 4- (2 azabicycCl o[ 2. 2. 2] - oct an- 3-on- 2-yl)
phenyl ] }-4-hydroxypyrazolidi ne-1, 2-di car boxam de, MtrH+ 488, 486; 5

1-N-[ (4-chl oropl’«ae}miﬁ)%, @Qﬁ@ﬁ? I]JQLﬁl{[kt:[zﬂlBﬁémH-pgn&a P HBhENQIRY -4 M%]

oct an- 3-on- 2-yl ) ph oxypyrazol i di ne- di car boxam de,

552, 553; hydroxypyrazohdine-1,2-dscarboxam|de

1- N-[ (4-chl orophenyl)]-2-N-{[3-chl oro-4-(2-azabicycl o[ 2. 2. 2] -octan-3- 10
on- 2-yl ) phenyl ]}-4-hydroxypyrazolidi ne-1, 2-di car boxam de, MrH+ 518, 520;

1-N-[(4-et hmx@gyl )]-2-N-{[ 3-chl oro-4-(3-oxonorpholin-4-yi) O
phenyl ]} - 4- hydr oxypyr azol i di ne- 1, 2- di car boxam de,
1- N-[ ®4- et hynyl phenyl )] -2-N-{[ 4-(2-ox0-2H pyridin-1 -yl)phenyl]}-4- 15

P01t eI ol RSB o sompssB Ao ooy

phenyl ]}-4-hydroxypyr azol i di ne-1, 2-di car boxam de,
1- N-[ (4- et hynyl phenyl )] -2-N-{[ 3- chI or o- 4- ( 3- oxonor phol in-4-yl)-
phenyl ]} - (R) - 4- Hyll{EAcethynainbieny])he- N{@-@I@Mdﬁa@ﬁmrphgm 4-yl)-

0 vy nPBETPAF Ao SN Al gadieartokatiud 1! phenyi}- (R) -4
1- N-[ (4- et hynyl gh oo N
phem[/l(]}e( >Ié)ny4lth§ oxyﬁygbzwgﬁemi{lg%?%%?ﬁgggﬂ?g? VQEHEWWH

N-[ (4-et hW*@@WWZ)dlldmd\H{ZE&carbmuamlde(s oxonor phol i n-4-yl ) -

R sl RS
1¥N- [ (ﬁgt h?ﬂe‘ gngﬂng,p&ﬁ%% ﬂy -d %oxg%ﬁ%r pholin-4-yl)-

phenyl ]}-(S)-4- HyNt[wﬂwrﬂrmerm)nre-u-{[za-dhloame(zamcdnorphonn-4-y|)
1- N-[ (4- bronmophenyl )] - 2- (2-0x0- 2H—pyr|d|n -yl) phenyl]}-4-
hydr oxypyr ameWH{'ﬂé?VPFQXXH%%%% il dzdicgeboxamide,

1-N-[ (4- bromopheny n[i*l fwgﬁéﬁer@ a:g*(ﬂs&b@mp}na.hlmsaﬁwm@ 4-

hydr oxypyrazol idi
hydroxypyrazolidine-1,2-dicarboxamide,

1-N-[(4-ethynylphenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-y!)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
phenyl|]}-4-hydroxypyrazolidine-1,2-dicarboxamide,
. 25 1-N-[(4-ethynylphenyl}]-2-N-{[4-(2-0x0-2H-pyridin-1-yl)phenyl}}-4-
hydroxypyrazclidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{[3-methyi-4-(3-oxomorpholin-4-yI)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,

20

30
with 1.1 - 1.5 eguivalents of the desired acid chiorides 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,
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1-N-[ (4- by mephessde) 1 - 2- N-{[ 4- (2- axo- 2H pyri di n- 1- yl ) plremyER2}04(08)402 -

hydr oxypyrazol i di ne-1, 2-di car boxam de. gxanpl e 3 Reaction of 1 equival ent
of the hydroxyl conpounds nentioned bel ow

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

phenyl ]} -4- hydrCPW-FPM@ﬂ'@hylﬂ)haayIJ}-Z—M{[da(Qbmc&ﬁHmndln 1-yl)phenyl]}-4-
1-N-[(4-et hgnyl phenyl ) N-{[ 4- (2- axo-2H pyri di n- 1-yl ) phenyl ]} - 4-
hydr oxypyr abenzylgarpenyl ozcyavr@écpb@lﬂ&ﬁ aed'carboxemlde

heny| 11— 4 hyar SR SouFy B RDINFE N Bl A A Qo4
-N-[ (4-et hy Mbﬁhﬁﬂé’JbbhzaYIHxﬁBﬁaﬁdmd|n9ﬁ@a&:c(a%box@nmrp ho | in-4-yl )-

pheny(b_] dr oXypyrazol i di ne- di car boxam d

ﬁ SI-[ 4- et hynyI amﬂ%-?!“mmmgm)lz NoAig-chiogsy A @raomerphplirdyyl) - 4-
ydr oxypyr az i .car box

1N |(]4} et hﬁﬁg ‘h)e'%i?'?]%ug!ﬁ'ﬂﬁ?f’@yﬁ’é‘mvazﬁ"?'&eb%'r%?%"RSf‘am'df v

pheny r qx RiegEIHI =

phenyl )]-2- KI— { ?SNL&IK‘LQWW?H&%Y%!(% %r e h ol ﬁ)‘-’”qlﬁ 1|\|§1I[);6Herﬁﬂ]}l-fb¢i%bl-

phenyl ]} - 4- ibyptylcarpppyl@xgpyrazokdine 21, &dtearboxa{mdﬁe

1-N-[(4-eth | ph - 2- -( 2- - idin-1 - -4-

L LY B L2 Bl 2R AN (L il

1-N-[(4-eth L

phenyl]}-4- WI"Q'E azg\% %ﬁ%ﬁ{lﬁ%%ﬂg]%ﬁ%ﬁéﬂéﬁ%ﬁ? dlﬂf':\r‘boibhlde

.1ui val ents of ﬁhH-[d&-etthpﬂrsrﬂl)]:—ﬁl-Nﬂ[&alehlorMQGanmr@bnhn-Al-yl)—

phenyl]}-4-cyclopentylcarbonyloxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{[4-(2-oxo-2H-pyridin-1 -yl)phenyl]}-4-

15

cyclopropylmethylcarbonyloxypyrazolidine-1,2-dicarboxamide,

1-N-[(4-ethynylphenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-

phenyl]}-4-cyclobutylcarbonyloxypyrazolidine-1,2-dicarboxamide.
20

14. Examples of the preparation of intermediate compounds

141 AN compounds of the following formula Vi (where R =H or

. 25 methyl; n = 3, 4 or 5) can be synthesised in accordance with the follow-
ing scheme.
[ (CHY,
30 N v
H,N |
0
R

35

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



tenperature gives, after conventional work-up, the follow ng conpounds
1- N-[ (4- etviayioudedrgasy! ) ] - 2- N-{[ 3- chl or o- 4- ( 3- oxonor phol iPCTAR04002407
phenyl ]} - 4-acet oxypyrazolidine-1, 2-di ca&?oxam’ de, WO 2004/087696

PCT/ EP2004/ 002407 - 40 5 10 0 15 20 0 '25 30 1- N-[ (4- et hynyl phenyl
)]1-2-N-{[4-(2-0x0-2H pyridin-1 -yl)phenyl]}-4-
benzyl car bonyl oxypyrazol i di ne- 1, 2- di ¢ar boxam de,

1- N-[ (4- et hyngt phenyl )]-2- N -nethyqzc%(soxo B4 hoI -4-yi)-
phenyl ]} - 4- bengoy i hizol jj di , Xldi car bowef ,
1- N-[ (4- et hyngl phendl )] -2- N chle%e—4>(30xo b hoI t4-yl)

phenyl]}-4-tert-but yI car bonyl oxypyrazol i di ne-1, 2-di car boxam de,

1-N-[ (4- et hynyl phenyl )]-2-N- ([ 4- (2- oxo-2H pyri di n-1-yl ) phenyl]}-4-iso-
but yl car bonyl oxypyr azol i di ne-A ,%; di car boxam de,

1- N-[ &4- et hynyI Bhenyl ZFL 2- 3- yl - 4- ( 3- oxonor phol in-4-yl )-
phenyl ]} - 4- cytioh@x b l/oxypyrazol i di ne-1, 2-di car boxam de,
1-N-[(4-et hynﬁdﬂﬁenyl )]-2-N-{[ 3-chl oro-4-(3-oxonorphol in-4-yl)

phenyl ]}-4-cycl opentyl car bonyl oxypyr azol i di ne- 1, 2-di car boxam de,

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

cycl opropyl met hyl car bonyl oxypyr azol i di ne-1, 2-di car boxam de

1- N- [ ( 4- et hyldy2 ph&yythasieo r{e(@:emrdmpenaora%uamm%amﬁwl group:
phenylQ - 4- cycl obut yl car bonyl oxypyrazol i di ne- 1, 2-di car boxam de. 14.
Exanpl es of the preparation of internediate corrpounds 14.1 Al'l conpounds
of the followng fornula VI (where R= H or nethyl; =3, 4 or 5) can

- - O - _-
.3 synt hesi se%,l n accordanclOwi t h th%SIdBSI ovv-Q |+n sch H2N
‘N+_@7F ' N/ \ “N
5 = o

DMF

Wots:

15
Ra Ni

20
The preparation of 1-(4-amino-2-methylpheny!)piperidin-2-one is carried

out, for example, as indicated below:

0
. 25 Noz\q " /\/\/u\ tO'U.EI"Ie \/\/\n, @
Br Cl
ﬂ
NH2 refiux
Cszco NO \g
CH CN é Pd/C ﬁ \i‘j
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VI 35 For exanple synthesis of 1-(4-am no-2-nethyl phenyl)pi peri din-2-one:
WO 2004/ O&:gP5364s QG,‘Eg’GEPZOOM 002407 -41 Cu K2CQ03 KI 0 5 ptGriseadi@azdohtF 15
H2 Pd/ C 14.2 Synthesis of the phenyl pi pgél done unit w thout a nethyl
group: HO H2 20 Ra NI The preparation 0 -(4-amino- 2- net hyl phenyl) pi
peridi n-2-on e is carried out, for exanple, as indicated below 0 25

NO2 30 Cscha_jvoz1mi®dﬁ@'ny{)_w.gyrﬁ2n_2%@ toluene Bra Nreflex H N

F
N c
= $,C0; /7N
¥ E ]\ N \ N_Q NO,
5 N"“oH  DMF A
NO, o

SnCt /-'-\ C
10 Ethanol

. 14.4  1-(4-Amino-2,5-dimethylphenyi)-piperidin-2-one

H o
15 N Br copper powder, K,CO,

O.,N Kl, 140°C
o

H

20 —— H,N N )
Pd/C

145  1-{4-Amino-3-methylphenyl)piperidin-2-one

F X Cs,CO, ON o
\©\/ + | —_—
NO, H O DMF N ‘
.
H2 H2N Q
—_—
Pd/C N

® ==
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NO2 35 WO 2004/ 087696 PCT/ EP2004/ 002407 -42 5 NO2 14.

1- (4- Ami nWBHRIYIRTSIS H- pyr azi n- 2-one SnC12 + CN Cs2 3 ffo@PéP?‘ﬂ%:“’%o 10
Et hanol N% Noml "r-N-12 0 14.4 -43 -

1- (4- Am no- 2, 5-di net hyl phenyl ) - pi peridin-2-one 15 H a N 20 0 25 H 30 35

14.5 1-(4- Ami no- 3- net hyl phenyI)Bl peridin-2-one H  Pd/C Cs2CO3 DMF 02N
NC2 5 146  1-(5-Aminopyridin-2-yl)piperidin-2-one

032003 0N
=N N~ N |
.

5
H, HZN Y o)
L
Pd/C N7 N
10
@ 147  1-(4-Aminomethylphenyl)piperidin-2-one
) (l Ij
20

NH,/MeOH PdlC

® =
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10 15 Cs2CC3 DVF 20 0 25 30 WD 2004/087696 -43 14.6
1- ( 5- Am naRydobslesrsss- vl ) pi peridin-2-one H2 H2N |  Pd/ CRCIZER2804/08340DNF-
14.7 1 -(4-Aminonet hyl phenyl) pi peridi nz4-one H2, Ra N NH3/MeOH H H2
Pd/ C PCT/ EP2004/ 002407 35 WD 20041087696 PCT/ EP2004/ 002407 -44 0 5 10
14.8 2-(4- Am nophenyl)-2-azabi cycl o[ 2. 2. 2] oct an-3-one NO2 Pd/ C H2

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

pg\»‘o

Br N

5 c ., copper powder, K,CO,
N .
H

Kl, 145°C

NO,

10 pﬁ\ﬁo
N

NO

NH,
15

149  1-(3-Amino-6-ethyiphenyl)pyrrotidin-2-one

+ Br ~ ot
NH, o 2. NaOH /\/\rr OH

N
H

0

@® = socl, @\/\ HNO, 65% H,
—_—h —_—
ON N
D H,SO, 95:98% 2 Q PdIC

0O o

3 I %
H,N
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copper powder

K-CO4 r-i

+ 3

. KI, 145C im- NH2 15 20 0 1.
DVFI r ef | kywo thoddisreosNH2 2. NaOH 25 30 35 14.9

1- ( 3- Am no- 6- et hyl phenyl ) pyrrol i di n- 2-988 _SCC12
2004/ 087696 -45 PCT/ EP2004/ 002407 14.1

2- (4- Am no-2-trifluoronet hyl phenyl)-2-aZabi cycl o[ 2. 2. 2] octan-3 5 one

PCT/EP2004/002407
I P. NO2 WO

K2CC3 DVF Ngg_10L02%3-Adino-2-trifluoromethylphenyl)-2-azabicyclo[2.2.2]octan-3-

10

15

20

® >

30

35

one

F K,CO, 8 10 F
eF 4 08 ;
N02 a ‘%H DMF F
F
NO,
7 3.
H2 8 9, N.10. F
Pd/C EF
NH,
14.11 1-(4-Amino-3-chlorophenyl)pyrrolidin-2-one
c
ci Cs,CO, ? cl
—_— N
+ NLO DMF J \©\
H
NO, NO,
H, cl
—_— N
Pd/C a



Pd/C NO2 NH2 14.11 1-(4-Am no-3-chl orophenyl)pyrrolidin-2-one 20 Cl

C52CC8  OMDMBOMSTRE2 - NO2 25 30 35 H2 PdIC gN O Cl NIJTETWBZWL??%?a%
PCT/ EP2004/ 002407 -46 0 5 15 20 14.12_4¢-

1- (4- Ami no-2-trifluoromet hyl phenyl ) pi peridin-2-one HBr ao Pd/C 0 02
copper powder, K2CO3 KI, 150C
1412 1-(4- -Amino-2-trifluoromethylphenyl)piperidin-2-one

NO,

FF
H F
5 N Br copper powder, K,CO, F
NO, KI, 150°C

NH,
10 H, -
——
® Pd/C OTNJF F
15

14.13 3-(4-Amino-2-methylphenyl)-1,3-oxazinan-2-one

H
O,N N O copper powder, K,CO,
20 \©\/ ' (,\f ~
Br o K1, 150°C
® =
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14. 13 3-(4- Ami no- 2- net hyl phenyl ) - 1, 3- oxazi nan- 2-one 25 H2 30 Pd/C H NCy
0 copper Pomses987TeBCO8 Ki, 150C 35 WD 2004/ 087696 - 47 FAT{EP2004/002407

4- (4- Ami nophenyl ) nor phol i n-3-one 0 Cs2C@@ -DMF H 5 NO2 KMhO4, CH2Cl 2
benzyl tri et hyl ammoni um chloride H2 10 Pd/C 15 20 25 30 14. 15

1- (4- Am nophenyl ) pyri di n-2-one NO2 SnCl 2 et hanol NO2 PCTI EP20041002407
NO2 14.16 14@4Handrd-AminarhenyheeyPhelinsdran§ n- 2- one

N02\©\ KMnQ,, CH,Cl, N02\©\ o
N NJH

/\l benzyltriethylammonium chloride

Pd/C

H, HZN\@\ 0
10 NJ\|
Lo
14.15 1-(4-Aminophenyl)pyridin-2-one

F
RN Cs,cO, NO, o
| —_—
+
NS DMF '{l‘jl
NO, X

15

20

H.N
SnCl, 2 \©\ o
—_—
ethanol N |
X

® =

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

0]
Ne: /\/\)l\ __tOIUQne- BrW\"’N
' Br cl reflux
30 NH, 0 NO.

—_— —_—
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NO2 Cs2CC8 NCH3CN O + Br G H2 PdiCtoluene Br N O ref lux N 02 35
WD 2004/ OR05M04/08389614. 17 1- (4- Ami nophenyl ) -1 H pyri di nPEIFRRMBOMITRE NO2 5
10 0 15 20 NO2 H2 -T Ra Ni DV PCTI EP24841002407 14.18

1- (4- Am nophenyl ) -4-tert-butyl oxyear bonyl pi perazi n-2-one NO2 N Cs2CC3 NM
N DMNN/ NO2 N OH H2 BocO N

1417 1-(4-Aminophenyl)-1H-pyridin-4-one

10 Ra Ni N
"0

14.18 1-(4-Aminopheny!)-4-tert-butyloxycarbonylpiperazin-2-one

15
F
[l C5200 /—-\ C
NO,
20
H ™\ Boc,0 %*0 7\
— HN N—@—NHZ i N N@—NH2
Pd/C \_< TEA 0 \_«

O o}
® ==

14.19 1-(3-Aminophenyl)piperidin-2-one

Br ll;|l copper powder, K,CO,
. @ o T (e
NO, Kl, 140°C

0

S w



HNH~~r NH ~" N 2 2 TEA Pd/CO 0 25 14.19
1- ( 3- Ami nhsoyberedeper i di n-2-one 30 NO2 H copper powderPCTRERZGBI/00R#G0 KI |
140C NH2 35 NO., WD 20041087696 PCT/ EP2Q@4/ 002407 -49 5 10 15 20 14.20
1- (4- Am nophenyl ) - 2-caprol actam NO2 KvhO4, CH2CI 2 benzyltri et hyl -
ammoni um chl ori de CS2CO3 DWVF H2

14,20 1-{(4-Aminophenyl)-2-caprolactam

© O 2 w00

KMnO,, CH,Cl, O D HN D D
. Ra Ni

10 benzylitriethyl-
ammonium chloride

. 1421 1-(4-Amino-3-fluorophenyl)piperidin-2-one

= Cs,CO,
+ - | —_— NO—Q
F N~ “OH ;
NO,
F
20 h,
—= HN N )
0
. 25 14.22 1-(4-Amino-2-fluorophenyl)piperidin-2-one

F O\ Cs,CO, d ~Q—

NO,

15 F

30

O
H2
—— N NH,
35 Pd/C
F



Ra Ni 14.21 1-(4-Am no-3-fluorophenyl)piperidin-2-one N2 F CS2 +
--------- WO WOMIFSTH DVE 1* 25 14. 22 PCT/EP2004/002407
1- (4- Am no- 2-f | uor ophenyl ) pi peri di n-2-08e-30 35 NO2 H2 an Pd/C + CH
C52C03 DMF H2 02 WD 2004/ 087696 PCT/ EP2004/ 002407 -50 14.23

1- (4- Am no- 2-fl uoro)-2-caprolactam5 N2 benzyltriethyl- 10 anmoni um
chloride 0 19.2% 45438mino-2-fluoro)-2-caprolactam

F H F
F N Cs,CO,
* ——=  NO; N
DMF
5
NO,
0 o
H
benzyltriethyl- . Ra Ni :F

10 ammonium chloride

15

20

® =

30
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35 WD 2004/ 087696 PCT/ EP2004/ 002407 -51 Phar nacol ogi cal t inity
to recept BIO20060876% ¢ 1 10 0 15 20 40 25 30 Conpound F%&W’%@B&"ﬁg‘”
[NMTF/ FVI1a-1C50 [M No. "A1"75.0160. 051A2"120. 0250. 0 "AWS5. 0120.0 35
WD 2004/ 087696 PCT/ EP2004/ 002407 - 52 0 5 10 15 20 The foll ow ng
exanples relate to pharnmaceutical conpositions: Exanple A Injection
vials A solution of 100 g of an active ingredient of the formula 1 and 5

g of diso- (lg 'R phate in 3 1 of bidistilled water is adjusted
to pH 6.5 oric acid, sterile filtered, transferred into
injection vials, |yophilised under sterile conditions and seal ed under

sterile conditions.
Affinity to receptors

3] Table 1
Compound FXa-ICs [NM] TF/FVIIa-iCso [M]
No.
"A1" 75.0 160.0
10 "A2" 120.0 250.0
"A3" 55.0 120.0
15
20

@ =
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Each injection vial contains 5 ng of active ingredient. Exanple B:

Supposi t owicem0408Ts96t ure of 20 g of an active ingredi entP(HfEl’tr}B'@’qOW?rul a
is nelted with 100 g of soya lecithin_gpd 1400 g of cocoa butter, poured
into moulds and allowed to cool. Each suppository contains 20 ng of
active ingredient. Exanple C. Solution 25 30 A solution is prepared from
1 g of an active ingredient of the formula 1, 9.38 g of NaH2P04. 2 H2Q,
28.48 g of Na2HP04 ' 12 H20O and 0.1 g of benzal koniumchloride in 940 m
of bidistilled water. The pHis adjusted to 6.8, and the solution is

nmade up to &fﬁeé ' ' hihactuticihedmpeésitions:on can be used
in the form#g% @gg’”d opi#m@EEgﬁglﬁééga%éﬁ ment 35 50% ng of an active

i ngredient of the formula | are mxed with 99.5 g of Vaseline under
aseptic conditions. W 2004/ 087696 PCT/ EP2004/ 002407 -53 5 10 15 20
Exanpl% E: Fxample A: njiestioR VIRIS1 kg of active ingredient of the formula
I, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of
magnesi um stearate is pressed to give tablets in a conventional manner

in such a waysélngbn a0 g ebaeactiveningrediehdofmhedbrmala hand &g efddisor .
Exanple F: Coated tablets Tablets are pressed ana_ls\cl)ﬁgqqusl\d/ tg{l'Fﬁ le E
and subsequdtiumyhysisegenphasphateisnd bat bigistillegyyaier isgdiustgdds gmgf
SUCrosy pOtuastlr?g ﬁhé}{y(a%cﬁlghg acid SHIE FRER L WY reFHRIMEctidn Harsul es
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
0 allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
‘ 25 9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,O and 0.1 g of
benzalkonium chloride in 940 mi 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 99.5 g of

35 Vaseline under aseptic conditions.



2 kg of active ingredient of the fornula | are introduced into hard
gel ati ne wompe408aedsi n a conventional manner in such a R&J/EBRYH/082407%
capsul e con- tains 20 ng of the active.gpgredient. Exanple H: Anpoules 0O
25 30 A solution of 1 kg of active ingredient of the formula | in 60 | of
bidistilled water is sterile filtered, transferred into anpoul es,
| yophi | i sedExadeledH:crablets condi ti ons and seal ed under sterile
conditions. Each anpoul e contains 10 ng of active ingredient. 35 WO
%?:?’/4108769/6 -54 Patent Clainms 5 1. Conpounds of the formula I

EP2004 Hal ,
_C=-CH Q‘%ak%e °f@2915[7%&6‘€e 'N"gﬁ%@gg?gfsm,%ﬁﬁé’aﬂ‘ 4&9 ﬁ I%?OS%A A- COO-,
Ph- ( CHR) R kg dpotaﬁalslarbh(%meﬂ@lband\OOCkMOfmmm stgafatedsia- . N3,
NH2, , CN, COOH, éz 0- R rgyl
O benZyl . mresged tewmt%hie'ﬁcﬁ@ CW‘%&@HH%@%H hHi S%ﬁ\ %ﬁ’%‘ Hﬁ%%@it i t ut ed

or mono-,  di2h0f sokthln iy Hgt H&ivBYingredidntor Hal .

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
20 capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.

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

10 mg of active ingredient.
30
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R2 denotes H, Hal or A R3 denotes a nonocyclic saturated, unsaturated or
ar o- nat i wOme0£e836%cl e having 1 to 4 N, 0 and/or S at oMETERP{2 y be
unsubstituted or nono-, di- or trisubstgg_-tuted by Hal, A QA CN,
(CH2)rOH, (CH2),Hal, NR4AR5, =NH, =N-OH, =N-OA and/or carbonyl oxygen
(=0), or CONR4AR5, R4 R5, independently qof one another, denote Hor A R4
and R5 together also denote an al Iﬁﬂteﬁ'éc&im% having 3, 4 or 5 C atons,
whi ch may al so be substituted by A, Hal, OA and/or carbonyl oxygen
(=C0), WD 2004/087696 PCT/ EP2004/002407 -55 5 10 A denotes unbranched,
branched or1cycbié,;n s d¥aMb fermulal0 C atons, in which 1-7 H atons may
al so be replace y F and/or chlorine, Hal denotes F, d, Br or I, n
denotes 0, 1, 2, 3 or 4, and pharmaceutically usable derivatives, salts,
sol vates and stereo- isoners thereof, including mxtures thereof in all
rati os. 2. Compounds accordingto Caim1l, in which R denotes Hal or
-C.CGH, 15 and pharnaceuti cal sabl g derivatives, salts, solvates and
stereo isoners thereof, inclydi'ng m x rﬁzgf inall ratios. 20 25
3. Conpounds accorth Cl akm~ ch' R3
saturated, unsaturate eter

ar o ic
S atons, which nmay beg d bsiﬂ ePor
Hal , ,61\,0 OA, =NH and/ or™~ N

denotes a nonocyclic
e having 1 to 4 N, 0 and/or
di- or trisubstituted by

. in which
R denotes H, A, A-CO-, Hal, -C=C-H, -C=C-A or -C=C-
15 C(=0)-A,

R’ denotes H, =0, Hal, A, OH, OA, A-COO-, Ph-(CH;).-
COO-, cycloalkyl-(CH),-COO-, A-CONH-, A-CONA-,
Ph-CONA-, N3, NH;, NO2, CN, COOH, COOA, CONH;,

20 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

trisubstituted by A, OA or Hal,
. - R? denotes H, Hal or A,

R’ denotes a monocyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubsti-
tuted by Hal, A, OA, CN, (CH.),OH, (CH,)Hal, NR*R®,
=NH, =N-OH, =N-OA and/or carbonyl oxygen (=0),
or CONR’R®,

R* R®, independently of one another, denote H or A,

30

R*and R® together also denote an alkylene chain having 3, 4 or &
35 C atoms, which may also be substituted by A, Hal, OA
and/or carbony! oxygen (=CO),



or CONRAR5 R4, R5, independently of one another, denote H or R4 _and R5
t oget her wiooogeRIese an al kyl ene chain having 3, 4 or B’C@’EP&E’[HWQZ““&nd
phar maceutical | y usabl e derivatives, saggs, solvates and stereo 30

i somers thereof, including m xtures thereof in all ratios. 35 4.
Compounds according to one or nore of Clains 1-3, in which R3 denotes
2-oxopi peridin-1 -yl, 2-oxopyrrolidin-1 -yl, 2-oxo 1 Hpyridin-1-yl,

3- oxonor pholin-4-yl, 4-oxo-1 Hpyridin-1- yl, 2-oxo-1 H pyrazin-1-yl,

2- oxoi m dazolidin-1-yl, 2-imno WD 20041087696 PCT/ EP2004/ 002407 -56 5

10 15 20 piperi ¢ n-1- yi, ZenBteromtirafbhéd Norankhed dr bmlmylmimgl 4- yl,
2-1m noi m dazolidin-1- yI Z-imno-1 H pyrazin-1-yl,

di oxopi peridi nl-yl, 2- OXOﬁI-ﬂJ@ICaatIGW-ISL in whictp1-6- di aiamgu‘p@y alsorbe 1-y| |
2, 5- dloxopyrrolldln 1-yl, 2-o0xo0 0xgzol |n 3-yl,
g oxoSZH— pyri dazi n- 2-yi , Zeeléﬁf-gjfﬁ(ﬁ:aﬂa ﬁ]ctrmez oxoaze- pan-1-yl),
azabi cycl of 2. ] - oct an- y d¢71di hydro- 1 Hpyrimdin-2-oxo0-1
-yl, 2-oxo-1, 3- %)lém nan- 3- n%ibﬂﬁz-f ¢ -é}oxam n-4-yl, furyl, thienyl,

pyrrolyl, imdazplyl, pyr a:}syicyés 0, 1),>®,zibb1y44,, i soxazol yl, t hi azol yl,
i sot hi azol yl, pyri dyI pyrim- din triazol tet razol yl C{xadi_azol yl,

t hi adi azol yI , ﬁﬂcbeharmawt@?"vw? Pﬁﬁ'vaﬁﬁggﬁ'&ﬂ sPlkgigsan ste
di subst  t ut ed byﬁﬂﬁ%rsat'ﬁgléﬂ ‘#@59(@5{? % ael So,lglgﬁbral“agependent |y of one

anot hetd  denot e enote an al kyl ene chain
havi ng 3 4 or 5C

. 2. Compounds according to Claim 1, in which
R denotes Hal or -C=C-H,
and pharmaceutically usable derivatives, salts, solvates and stereo-

15
isomers thereof, including mixtures thereof in all ratios.

3. Compounds according to Ctaim 1 or 2, in which
R® denotes a monocyclic saturated, unsaturated or aromatic
20 heterocycle having 1 to 4 N, O andfor S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by Hal, A,
QA, =NH and/or carbonyl oxygen (=0},
or CONR’R®
. 25 R* R®,  independently of one another, denote H or A,
R* and R® together also denote an alkyiene chain having 3,4 0r 5 C
| atoms,
and pharmaceutically usable derivatives, salts, solvates and stereo-

30 isomers thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3, in which
R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-
35 1 H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-

yl, 2-ox0-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2-imino-



atons, and pharmaceutically usable derivatives, salts, solvate
st er eo- | WOMGNHIRT6NGr eof , | %cl udi ng m xtures thereof | nP |T(EPI2§({4?08€4'39
5. Conpounds according to one or nore ofs5&-ains 1-4, in which Rl denotes
H =0 OH OA A-COO, Ph-(CH2)r,-COO, 25cycl oal kyl - (CHZ)nCOO Ph
denotes unsubstituted phenyl and har maceut.i.ca usabl e d rivatgives,
salts, solvates and st eP@sTidIDil sneir8iNORYFTE ﬁd'n'{'ﬂ I?UH"'HB"RQ ‘é t her eof

inall rat 6_Co
whi ch R denotes Fal o ez MgSTfibagdhydig, 2imi BBy 2 6 "
Ph- (CH2) n- COO-,  cycl oal @wmbww;nﬁg@romnwmm%smxmmmo2407

- 57 510 15 20 25 Ph denotes unsubstituted henyl g H, Hal
or A, R3 denotes 2- oxopﬂﬂér?@r@olowfm@'%%cmﬂyg BrPXPZ?ij in Z:Séffqo

i pyrdnin 1 Tyl 2 oxol ArcsehaHag ot ba n‘ﬁ%%%ﬁ*p“e‘m ke 0%12@“ '
2- |mnopyrroI|d|n 1-yl L OPRizabRyeld[ 2124 ctan-3-on-2-yl 56d|h dro-
2-i m noi m dazol i di n- 1- yIpén ﬂ:/pn no-z? l[I;dl-s’pyr[a- z]|r?-1- on-ey y

yl,
2, 6- di oxopi peri di n1- yI 12f—pynup|qmre~2aczxoﬂiyd,y2-oxg 163- Qz’rﬁémﬁr%&é‘ﬁ A4yl
2, 5-di oxopyrrolidin-1

3- ox0- 2H pyri dazi n- 2- yI XQZ'Ea P’bjf‘é'é’ Brleni -R;Ym 3'%%?%%% Zf%/l)
?yf‘za%'chyd 0[2.2.2] - oct gy gﬁolyp%&a&bzl ﬁh@zélﬂygbﬂnézdl#lp‘éymmldpyhrar-OXO 1

xo-1, 3- oxazi nan- oxazi n-4-yl hi enyl
pyrrolyl, dinyl, trlazolyt tetrazolyl, oxadlazolyl thladlazolyl pyrlda—
. zinyl or pyrazinyl,
optionally mono- or disubstituted by Hal and/or A,
15 or
CONR'R®,
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,
20 and pharmaceutically usable derivatives, salts, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios.
5. Compounds according to one or more of Claims 1-4, in which
® = R’ denotes H, =0, OH, OA, A-COO-, Ph-(CH,),-COO-,
cycloalkyl-(CH2).-COO-,
Ph denotes unsubstituted phenyl,
and pharmaceutically usable derivatives, salts, solvates and stereo-
30 isomers thereof, including mixtures thereof in all ratios.
6. Compounds according to one or more of Claims 1-5, in which
R denotes Hal or -C=C-H,
35 R’ denotes H, =0, OH, OA, A-COO-, Ph-(CH,),-COO-,

cycloalkyl-(CH;),-COO-,



I m dazol yl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl,  ls0Q. ' lyl,
pyridyl, YWO2004/e87686| tri azolyl, tetrazolyl, oxadi- azglcﬁé,}z?‘h?hg%‘l%zzol yl,

pyridazinyl or pyrazinyl, optionally np&6- or disubstituted by Hal and/or
A, or CONRAR5, R4, R5, independently of one another, denote Hor A R4
and R5 together al so denote an all{lygiilibe'e chaliwn r]avi ng 3, 4 or 5 C atons,
and phar maceut i B8l Iy usabP@NES FUUteGBNYIY S0l vat es and st er eo-

i somers t hereof ozi ncl udin ] t eof in all ratios. 30 7.
Conpounds accorgi ng to ongeﬂar)t)égmﬂjri'gﬁ%lf ‘ains 1-6, in which R3 denotes

2- oxopi peri di n- R®yl, 2- oxdpyotes!3-dkopibesidin-T-yh2oexapyrrqigin-diyl- 3-0xgt |

3- oxonor pholin-4-yl, 4-oxo-1 Hpyridin-1- yl, 2-oxo-1 H pyrazin-1-yl,

2- oxoi ni dazol i di n-1-yl, 23HPWEIRG-W; ﬁé}ﬁoﬂ{qp?jgw-?-yl, 4-0x0%1 Apyidin-
2-imnpopyrrolidin-1-yl, 34inmsomprohol insd-+ Ml o 26 Ridaebididazg| idi n-1-yl,
2-imio-1 H pyrazin-1-yl, 1%@%2@%3’%@@36%&%@%2%62403’ _58 5 10
di oxopi peridinl-yl, 2-oxophpepifritid-1=yl| 2-iRdirpyrotidii-ped e-iminoimort

2, 5-di oxopyrrolidin-1-yl, 2-oxo-1, 3-oxazolidin- 3-¥I . 3

ox0- 2H pyri dazi n- 2-yl , ~ 2- phplictdapt ariminaifidgzeliding ka4 HRiRC-1HRyya-
2-azabicycl o[ 2. 2. 2] -oct an-3- on- 25 ¥l .. - Qi re-4 . 4 )

pyri midi n- 2- oxo-1-yl, 2- ofl¥ Ty§-2%§édﬂ?’§%fﬁ9%'{@wcy‘r?‘ %ﬂﬁ?'&'—er%%ég;i %Il Eisyl ,
optionglly nono- or di subsfidoigstabin-tigl, 28diexopirrotitih-plydrZvezedt3cal | y
usabl e derivatives, salts, solvates and stereo- isoners thereof,

i ncludi ng mi xtures t her eofoxarolidin-3-gk Beaxo-2HMYrdeaiudyl2-58e ATt 0 one

8 more of Gaims 1-7, In 1\99'(25—%?0azzoepan-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-

15 oxazinan-3-yl, 4H-1,4-oxazin-4-yi, fury!, thienyl, pyrroly},
imidazolyl, pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, iso-
thiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadi-
azolyl, thiadiazolyl, pyridazinyl or pyrazinyl,
optionally mono- or disubstituted by Hal and/or A,

20 or
CONRR’,
R* R, independently of one ancther, denote H or A,
R*and R® together also denote an alkylene chain having 3, 4 or 5
. 25 C atoms,
and pharmaceuticaily usable derivatives, saits, solvates and stereo-

isomers thereof, including mixtures thereof in all ratios.

30 7. Compounds according to one or more of Claims 1-6, in which
R? denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-
1 H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-1-
yl, 2-oxo-1H-pyrazin-1-y!, 2-oxoimidazolidin-1-yl, 2-imino-
35 piperidin-1-yl, 2-iminopyrrolidin-1-yl, 3-iminomorpholin-4-
yl, 2-imincimidazolidin-1-yl, 2-imino-1H-pyrazin-1-yl, 2,6-



25 R3 denotes 2-oxopiperidin-1 -yl, 2-oxopyrrol idin-1 ¥ - 0X0

H- pyr i di nwd-2p04/083696x0nor phol i n-4-yl, 4-oxo-1 H pyri di nPE¢] m}’lz“““@“%% 1

H pyrazin-1-yl, 2-oxoim dazolidin-1-yl 5@.6-di- oxopiperidinl -yl,

2- oxopi perazin-1-yl, 2, 6- dioxopiperazin- 1-yl, 2,5- dioxopyrrolidin 1-yl,
2- oxo-1, 3-oxazolidin-3-yl, 3- oxo- 2H—Byr| dazi n- 2- 2-caprol actam 1-yl
(= 2-oxoazepan- 1-yl), aroaaall@englmbylz @@P&ﬂf@é‘ﬁ-%ﬂb@ XOP@%‘aHﬁnﬁydro 1

H pyrim di n-2-oxo-1-yl
and phar maceutical |y ﬁsgﬁ'l%eé)éé:*’?mw(?i@m'i#%%&gg‘lr%;Ht%%ogar{a%% eo-
I somers thereof, incl udbw?mc?)gmﬁn_tgbﬁrgqjapma@{dm.n?tl|(@9-o>&)az@rmmeunds

according to one or nore o ains 1-8, whi ch enotes Hal or
-C.---CH 30 RL denot es W, 2=azabBeyciaR, 2. 2}-cuan:3-pPR-2-gii2) Grditdro-1H-

cycl o%I 'I;yl 3(50;:2%)5 - t bznr@P’t@%%got ea )Hngubst ut edlﬂ%{ﬂf?&b OrBrZI‘ﬁQnOt es H,
enot es 0 rdin

20xol|—|—pyr|d|n1yl giaégjrwpholln4yl 4ox01H-pyr|d|nV\D

2004/ 087696 PCT/ EP2004/ 8§ 59 5 10 0 15 1-yl, 2-oxo0-1 H pyrazin-|

-yl, 2-oxoi mi dazol i din- bptuyrha!lernGnodoodxspbpmte;d b)llial anglasdapi per azin- 1
-yl, 2,6-di oxopi pera- zin-1- - di oxopyrroli

(2 0>2<0 1 3- oxazolndi Frha;smapeutlcéﬂlﬁyﬂﬁ ggfly vzqs.lqsg%ﬂso}@/tggﬁpglsé%ﬁegﬁ}l yl
= 2-0X0- azepan 7 ;
bankchigle hefed BN MdufesheRbdan st afiod- vl - 5. 6

di hydrl& 1 H pyri - OXO- -'oxazi nan- 3-
4H 1, 4- oxazi n-4-yl ,

. 8. Compounds according to one or more of Claims 1-7, in which
R® denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-
15 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-di-
oxopiperidini-yl, 2-oxopiperazin-1-yl, 2,6-dioxopiperazin-
1-yl, 2,5-dioxopyrrolidin-1-yl, 2-oxo-1,3-oxazolidin-3-yl, 3-
oxo-2H-pyridazin-2-yl, 2-caprolactam-1-yl (= 2-oxoazepan-
20 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-yl or 4H-1 4-
oxazin-4-yl,
and pharmaceutically usable derivatives, salts, solvates and stereo-
. 25 isomers thereof, including mixtures thereof in all ratios.
9. Compounds according to one or more of Claims 1-8, in which
R denotes Hal or -C=C-H,
30 R denotes H, =0, OH, OA, A-COO-, Ph-(CH),-COO-,
cycloalkyl-(CH,),-COO-,
Ph denotes unsubstituted phenyl,
R? denotes H, Hal or A,
35 R’ denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-ox0-

1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-oxo-1H-pyridin-



A denot es unbranched, branched or cyclic alkyl having 1-10 C atons, in
whi ch 1- 7wl 040886968y al so be replaced by F and/ or chPETERR004{48240¢enot es
F, d, Br or I, n denotes O, 1, 2, 3 okg4, and pharmaceutically usable
derivatives, salts, solvates and stereo- isomers thereof, including

m xtures thereof in all ratios. 10. Conpounds according to Claim]l

sel ected fromthe group 20yl 2-oxo-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2,6-

oo vt ool T hb- 23 Bar Bkt fde BRIl 76 Hocpipera:
1-N-[(4-chl orophenyl )] - 2- %Ln{{.%%.@!icgcofﬂ;yﬁrggemr, Iheké - 3toxholidin-3-

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

1-N-[ (4- chl or ophenyl ) ] - 2- ¥, Bfeko 2HepyoidaziriBiyi ri2-cagtolattamy1 jy (=2-0x0-
hydr oxypyrazol i di ne-1, 2-di car boxan de, .

1N [ Ba- ehl or ophenyl )] - 2- ﬁ?—%rfﬂl-?%TB%GE@Q'W‘P%%2&%‘@}‘&’1’5‘8&3]\’}’ 26-
4- hydr oxypyrazol i di ne-1, 2_.4;j hoxam des. 530~ 4. -ox0-1 3- inan-3-
1-N-[ (4-chl orophenyl )] - 2- Rﬂ?ﬁﬁé ?gi(giﬁorﬁﬁ)ne?%%f nj fll'-zylo %r;lé%ﬁx]a.}zlpzn
hydr oxypyrazol i di ne- 1, 2- dijcar digxladiostazin-4-yl,

1-N-[ (4-chl orophenyl )] -2-N-{[ 3-net hyl - 4- ( 3- oxqonoy phol i n-4-yl ) -
phenyl ]} - 4- hydr éxypyr azol ﬁﬁﬂﬂ@sﬁr@fﬁﬁ‘mg&ﬁ%&@é{ 8@@"1“" aﬂk)}/l r'?avmg
-N-[ (4-chl orophenyl )] -2- N3 t -4 r i di »

pheny 1P} - 4- hydr oxypyr azol iLIgfld;g-%sb"-sdfrgép%gg%%%&6%%%3?88%696
PCT/ EP2004/ 002407 - 60 replaced by F and/or chlorine,

1-N-[ (4-chl orophenyl)]-2-N{[ 3-fl uoro-4-(3-oxonorpholin-4-yl)-
enyl ]} - 4- hydr &lapyr azol denatesik,ZCldBs & boxani de,

-N-[ (4-chl orophenyl ) 1- 2- - chl orp-4- ( 3- oxonor pholi n-4-yl )-
phenyl ]} - 4- hydr S&ypyr azol H_ﬁf‘hé—ﬁc&,g-%?c%\rr oxam de, 5

1-N-[ (4-chl orophenyl)]-2-N{[3-fl uoro-4-(2-oxopyrrol idinyl)-
phenyl3 - 4- hydr oxypyr azol i di ne- 1, 2- di car boxani de,
1- N-[ (4- chl or oplamayphdrmzceuficalycisalie deriyativeso salts psalvates and gtereo-

PR i on SR B R SRR 0 e o on.

10. Compounds according to Claim 1 selected from the group
1-N-[(4-ethynylphenyl)]-2-N-{[3-chloro-4-(3-oxomorpholin-4-
yl)phenyl]}pyrazolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)}-2-N<{[3-chloro-4-(3-oxomorpholin-4-yl)-
phenyl]}pyrazolidine-1,2-dicarboxamide,
® = 1-N-{(4-chloropheny!)]-2-N<{[4-{3-oxomorpholin-4-yl)phenyl]}-4-
hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[{4-chlorophenyl)]-2-N-{[4-{2-ox0-2H-pyridin-1-ylphenyl]}-
4-hydroxypyrazolidine-1,2-dicarboxamide,
30 1-N-[(4-chlorophenyi)]-2-N-{[4-(2-oxopiperidin-1-yl)phenyl]}-4-
hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,
35 1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(2-oxopyrrolidinyl)-
phenyl]}-4-hydroxypyrazolidine-1,2-dicarboxamide,

20



phenyl 1} - 4- hydr oxypyr azol i di ne-1 , 2-di car boxam de,
(4- CWIOR004RE6| ) ] - 2- N- {[ 3- tri T | uor onet hyl - 4- (2- az RGTEFNN§1002407
.2

z<

)
[

3.
L aN
®

, 1-N-[(4-chl orophenyl)]-2-N-{[3-chl oro-4-(2-azabicycl o[ 2. 2. 2] -
n- 3- on- 2- yI)phenyIi - 4- hydr oxy | di ne-1, 2-di carbox

[ (4-chl or ophenyfif= p[@f@wgiraa@i%%meﬂf@ -O¥PNORRS| 6}?%6

yrazol i di ne-1, 2-di

(4-chlor opﬂgﬁ ﬁwgyﬁ%ﬁyr@é@mpe 2! ??'%ﬁrg%?r%doﬁ in-4-yl)-
|1} pyrazol i di ng-N-j@-ehioas N}-dN-{[3-chloro-4-(3- oxomorpholln-4 yl)-
(4- chl or ophenyl )] -N-{[ 3-fl uoro-4- g3 oxonor phol i n-4-yl)

11} pyr azol ptengl}i4-hydiaxxppazatiding 1 2akicarboxamide,

5 oy avor i ) nNGEhbrhra Bt n 8412 Bhobhbndinyh)
(4- chl Orop?ﬁﬁb{k@}].?-%y&dﬂyé FXonEPedt Q%u@ém@lxgm%[z 2. 2]

3-on-2-yl } pyrazo |d| ne- 1, 2- di car boxam de
(4- chl or opheny}§-{&-thipfaphesyhy-L- N—{@Wﬂdﬁrﬁr(ﬁoﬁlm—aﬁrg}r”qm -1-yh)-
car boxam

[
y
[
y
[
y
[
n-
[

I razolidine-1 |
%/( 11} E%I or opHERQYHH%'yaF‘{’TyEyf%C’Hg%? GrYPRROXaMIYBheny 1} - 4-
yr.

[
di
[
z
[
y
[

o
Zf—r

=y

=

—

Cta

27

h

X
°z

pyrazol idine-1, '[gékﬁw&f‘yi)] §5N-{ 4-(2- azablcyclo[2 2. Zg-octan -3-on-

d chlorophenyl) 2-0xopi p r|d|ny phenyl ] } pyr a-
i di ne-1, 2-di @ayilpshemyl] pa-hmwamm%1m;mmmm|dez407 -61 0

ra f)|4| g.hlngr gpgeg?llé)l!dﬂ(fkl\l_ okop }'ge?’ny?)] %nﬁ-{%]?nfluorom\é h))i—%h(eZn gzgtglcyclo-
(a- chl or oplseryhda s bl 2o otk A fal RSB B8t 2 Yoo

Ni—‘OI—"Ol—‘OI—"Oi—"gI—"Ol—"DHOQ)'_'I—‘I\)
(9] D (9]
'z z2z23z27

(0]

z

nyl ]} pyrazol

72z

E (4-chl or ophemige) ] -2-N-{[3-trifl uoromethyl -4-(2-azabicyclo
1587 (- ohl or opheny FyNeEh A G bR 2N D20 A 4 aeatigra GLoba 2l
2-yl) pheny!l 1} pyrael hdins: hopefl G4 MRS I§razolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyi)]-2-N{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
pyrazolidine-1,2-dicarboxamide,
1-N-[(4-chlorophenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yi)-
phenyl]}pyrazolidine-1,2-dicarboxamide,
1-N-{(4-chloropheny!}]-2-N-{[3-fluoro-4-(3-oxomorpholin-4-yl)-
phenyl]}pyrazolidine-1,2-dicarboxamide,
. 25 1-N-[(4-chlorophenyl)]-2-N-{[3-chloro-4-(2-oxo-2H-pyridin-1-yl}-
phenyl]}pyrazolidine-1,2-dicarboxamide,
1-N-[{(4-chlorophenyl)]-2-N-{[3-chloro-4-(2-azabicyclo[2.2.2]-
octan-3-on-2-yl)phenyl]}pyrazolidine-1,2-dicarboxamide,
30 1-N-[(4-chlorophenyl)]-2-N-{[3-methyl|-4-(2-oxopyrrolidinyl}-
phenyl]}pyrazolidine-1,2-dicarboxamide,
1-N-{(4-chlorophenyl)]-2-N-{[4-(3-oxomorpholin-4-yl)phenyl]}-4-

oxopyrazolidine-1,2-dicarboxamide,

<z,
N—r

20

35 1-N-[{4-chlorophenyl)]-2-N-{[4-(2-oxopiperidinyl)phenyl]}pyra-

zolidine-1,2-dicarboxamide,

] - oct an- 3- on- 2-yl ) phenyl ]} - 4- hydrggypyr azol i di ne-1, 2-di carbox-

15



10 1-N-[(4-chl orophenyl)]-2-N{[4-(2-0x0-1, 3-oxazinan-3-yl)-
phenyl | } pyoaaetosiedsne- 1, 2- di car boxan de, PCT/EP2004/002407
1-N-[ (4- et hynyl phenyl )]-2-N-([ 4-(2-oxo-@fLpyridin-1-yl)phenyl]} pyrazol
i di ne-1, 2-di car boxam de, 15

1-N-[ (4- et hynyl phenyl )] -2- N-{[3- et hyl - 4- ( 3- oxonor phol jn-4-yl)
phenyl ]} pyrazol i di hdN-j{4chiormphisoy d‘é—{[‘* -(3-oxomorpholin-4- yl)phenyl]}-
1-N-[(4-et hynyI hen chl or p- 4- ( 3- oxonor phol i n-4-yl )
phenyl ]} - 4- hydr él‘éksﬂ gkci\%a'?oéa'af rboxam de, 20 1

- N-[ (4- et hynyl phenyh N.1@-dh|bldbhey Q) 2Nt 2PMidraLa 3-oxymbBbIRsI -4

4- hydr oxypyrazol i di lr|1eh] !L( 2-di ‘E:Oi)r bogg]r; ( M-

1- N-[ (4- et hynyl phemyll}pyra2ohdippst, Bﬁiubq«boxaml?i&)xonorphol in-4-yl )-
pheny

N7 Eg_ifl{)ﬁé%?‘fﬁi"' ot Bl Aremi - azabjomst>
E- N- %/( 4- et hynyl %e‘r@@s @-ﬁn@eh&@}@%ﬁ Enzgﬁcﬁﬁoﬁ‘aem@?] }-
e iyl i e et
Etﬁ?{l ] }eg E) n4I Ehe}ﬁwyk}}wﬁmlkﬂ#nﬁeﬂ ﬁléLCérQ%%Qﬁm de, .
) - o oxypyr azol HE PBrp IR BIOTS BRBuln®s 4ty phemyil)(

) - 4- oxypyrazol i

1-N-[ (4-et hynyl phéﬁm}byra’e:dhu{r{eﬁ 2dieatoXbmie,i di n- 1- yI)phenyI]}- 35
S) - 4- hydr oxypyrazol i di ne-1, 2-di car boxam de, WD 200410
/ EP2004/ 002407 1-N4(4-ethyoyiphesyRb2 MNs{[4e(2-oxo-2H- pyrtdln 1-yi)pheny|]}

o

1-N-[{4-ethynylphenyl)]-2-N-{[3-methyl-4-(3-oxomorpholin-4-yt)-

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

4-hydroxypyrazolidine-1,2-dicarboxamide,
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-chloro-4-(3-oxomorpholin-4-yl)-
® == phenyl]}-(R)-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N<{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-
(R)-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[{4-ethynyIphenyl)]-2-N-{[3-methyl-4-{3-oxomorpholin-4-yl}-
30 phenyl][}-(R)-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl})]-2-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
phenyl]}-(S)-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N-{{4-(2-oxo-2H-pyridin-1-y)phenyl]}-
35 (S)-4-hydroxypyrazolidine-1,2-dicarboxamide,



4- et hynyl phenyl ) 1- 2- N- ([ 3- chl or 0- 4- ( 3- oxonor phol i n-4-yl )-

] } -WOR0et8%696yr azol i di ne- 1, 2- di car boxani de, PCT/EP2004/002407

4- et hynyl phenyl )] -2-N-{[ 4- ( 2- oxo-@pyridin-1-yl) phenyl ]}

yl car bonyl oxypyrazol idine-1, 2- d| car boxam de,
2- N-{[ 3- 3- oxonor

N-
hen
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- be
- N hol i n- 4-
N-
n
N-

4-eth | ph
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4- et hynyl phenv/ln 4 %tth{«lﬁhéﬁylﬂ@hﬂﬁBmardm(fB -oxbrneiotin-4-yl)-

ut yl car bonyl oxypyrazoli di ne-1, 2-di car boxam de,

N-[ (4-et hynyI henw]})q-a@emxymaa@hmye -142-cicaskennisisol i n- 4-yl ) -
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n
[
y
[
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PCT/ EP®004/ 002407 -63 and E ar naceut i cal tt/musabl e derivatives, salts,
e
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1
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1
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1
p
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p
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N-
N-

di
N-
N-

sol vates and st ehesylli&syeioexyiaesyicarbesyoxypyazelidiopels 2tieadex- i n al |
ratios. 5
amide,
1-N-[(4-ethynylphenyl}]-2-N-{[3-chloro-4-(3-oxomorpholin-4-yl)-
pheny!j}-4-cyclopentylcarbonyloxypyrazotidine-1,2-dicarboxamide,
20

1-N-[(4-ethynylphenyl)]-2-N{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-
4-cyclopropylmethylcarbonyloxypyrazolidine-1,2-dicarboxamide,
1-N-[(4-ethynylphenyl)]-2-N<{{3-methyl-4-(3-oxomorpholin-4-yl)-
phenyl]}-4-cyclobutylcarbonyloxypyrazolidine-1,2-dicarboxamide,
. 25 1-N-[(4-bromopheny|)]-2-N{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
pyrazolidine-1,2-dicarboxamide,
1-N-{{4-bromophenyl!)]-2-N-{[4-(2-oxo-2H-pyridin-1-yl)phenyl]}-
4-hydroxypyrazolidine-1,2-dicarboxamide,
30 1-N-[(4-bromophenyl})]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyi]}-
(S)-4-hydroxypyrazolidine-1,2-dicarboxamide,
1-N-[{4-bromophenyl)]-2-N-{[4-(2-ox0-2H-pyridin-1-yl)phenyl]}-
(R)-4-hydroxypyrazolidine-1,2-dicarboxamide,

35



10 0O NH2 I I in which R has the neaning indicated in Caiml1, 15 is
react ed \WOR0GHBMO6r of or mat e derivative to give an i nt BEREFRHHG02407
carbanmate derivative, which is subsequeggly reacted with a conmpound of
the formula Il1-1 20 R S 25 in which R, R2 and R3 have the neaning

indicated in Caiml, and, if R denotes OH the OH ?rgqgﬁp ig optionally
in protected foamg ppermacauticaly ysable desivativespraisasabvalas am §E5’$7$BUnds of

he formla | di Al 1o cal | bl
dor i vat i vee, saepmers ferebBauuih dpdeSteRRF IR RS ™ ¥ TS0 er ced

in that a) a conpound of the formula I! and subsequently, if desired, the
OHprotecting group is renoved, or b) a conpound of the fornula IV WO
2004/ 0876961 PCTPER2884p0@4ueparaipreofi@nipausndsoofitie formuylail @scredingd R3

have khe mean nfi’q,épagr:qgﬁtnf&ahgcﬂ el rgc%Utici:eicllyrues%% & geW\.fétri]ve%, %Q't&rs(?)flp rmate

derivative to g
vates and stereoisomers thereof, characterised in that

a) acompound of the formula ||

10
R NH, 1

in which R has the meaning indicated in Claim 1,

15
is reacted with a chloroformate derivative to give an intermediate
carbamate derivative,
which is subsequently reacted with a compound of the formula Iil-1

20

R
H \\( \Q iH-1
® 0
RS
in which
R', R? and R® have the meaning indicated in Claim 1,

30 and, if R' denotes OH, the OH group is optionally in protected form,
and subsequently, if desired, the OH-protecting group is removed,
or

35

b) a compound of the formuta IV



carbamate derivative, which is subsequently reacted with a conpound of

t he for mWe 2084082698/ 111-2 in which R and R have the REAHPAYHORAITat ed
in daiml, and, if R denotes OH, the & group is optionally in
protected form and subsequently, if desired, the OH protecting group is
renoved, 25 and/or a base or acid of the fornula | is converted into one
of its salts. 30 35 12. Conpounds of the fornmula |I according to one or
nore of Clains 1 to 10 as inhibitgs of coagulation factor Xa. 13.
Compounds of the fornula L gcecording to one or nore of Claims 1 to 10 as
i nhi bitors of coagul ati on #atter ¥ 1a. WO 2004/ 087696 PCT/ EP2004/ 002407
-65 14. Medi canents conpri Si ng B2 one conp Mnd of the formula
according to one or nore of Caipgs 1 to 10 and/ or pharnaceutically

usabl g derivatives, salts, solvates and stereoi soners thereof, including
m xtures thereof in all ratios, and optionally excipients 5 and/or
adjuvants. 10 0 15 20 25 15. Medicanents conprising at |east one
conmpound of t heirfwhithlRE &nd RE bawdithe mMeanimg iralicatedén Gflaifl 4j ns 1 to 10
and/ or pharnaceuticalGﬂNnusable derivatjves, salts, so]vates and

st er eoi soners t geasted with a chiereiermate desivative fegive;an intermedialss . and at

| east one furt h%rbaﬁ?ﬁé%’?ﬁgﬁv@c“ ve ingredient.
10

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

® R

R
15 \Q\ ,'L -2
N o

20 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 desired, the OH-protecting group is removed,

and/or

a base or acid of the formula | is converted into one of its salts.

30 12. Compounds of the formula | according to one or more of Claims 1 to

10 as inhibitors of coagulation factor Xa.

13. Compounds of the formula | according to one or more of Claims 1 to

35 10 as inhibitors of coagulation factor Vila.



16. Use of conpounds according to one or nore of Clains 1 to 10 and/or
physi ol ogV@aM4P8ZE9eept abl e salts and sol vates thereof POIEPHE4EIIEPE a-
tion of a nedicanment for the treatnent-gg-thronboses, nyocardial in-
farction, arteriosclerosis, inflammation, apoplexy, angina pectoris,

restenosis after angioplasty, claudicatio intermttens, m graine,
tunours, tuhburMepicemasns gaapssingAdaastrRissempeynd p?trgé{or%\yilq P

The formia | saranag8 s amholder GRulsi g 10 Bdlfe gheqghcduiaiyonn

phar maceut i cal | ysati@Blefivatilasd, salts vesivateslandl ste@loigirérsaherefer eoi soner s
thereof, including mxtures thereof in all ratios, and 30 (b) an

ef fective anmpuninchiding mixtures theeenfdia el maties :andoptinadiyiexcaients3as 18. Use
of coppounds of _the fqrnula | according to one or nore of Cains 1 to 10
and/ of phar rraceﬂ’?qleél"‘ﬁk'r’vﬂggol e derivatives, salts, WD 2004/ 087696

PCT/ EP2004/ 002407 -66 5 10 15 20 0 25 30 35 sol vates and stereoi soners

t hereof, including m xtures thereof in all ratios, for the preparation
of a nedi cat®nt Medicanents coatpmisitig aff leab amd oemppundwd the thraiula hf ar cti on,

arteriosclerosis, inflanmmtion, apo XV, ngi na ,pectori s, restenosis
after angi opl as?%ora'lngﬁﬂi% ?'UhPFé)thﬁ'%éngé’ %Bp&rr’? armakedti@lys unour
di seaggs and/ or daHTB WeriVBHASS, A3, solVate8'ENd Rbtisdihbit Meréstast one
furth medi canment active 1 ngredient.

including mixtures thereof in all ratios, and at least one further

. medicament active ingredient.

15 16. Use of compounds according to one or more of Claims 1 to 10 and/or
physiologically acceptable salts and sclvates thereof for the prepara-
tion of a medicament for the treatment of thromboses, myocardial in-
farction, arteriosclerosis, inflammation, apoplexy, angina pectoris,
restenosis after angioplasty, claudicatio intermittens, migraine,

20 )
tumours, tumour diseases and/or tumour metastases.

17  Set (kit) consisting of separate packs of
{a) an effective amount of a compound of the formula | according
. 25 to one or more of Claims 1 to 10 and/or pharmaceutically usable
derivatives, salts, solvates and sterecisomers thereof, including
mixtures thereof in all ratios,
and
30 (b) an effective amount of a further medicament active ingredi-

ent.

18. Use of compounds of the formula | according to one or more of

35 Claims 1 to 10 and/or pharmaceutically usable derivatives, salts,



19. Internediate conpounds of the formula Il1l-1 in which R denotes H,
=0, Hal , WO 2HROB76OR A- COO-, Ph-(CH2)n- COO-, cycl oal kP§FTEEHSY 20, |

A- CONH-, A-CONA-, Ph-CONA-, N3, NH2, M@, CN, COOH, COOA, CONH2, CONHA,
CON(A) 2, O allyl, O-propargyl, O benzyi, =N-OH =NOA or =CF2, Ph
denotes phenyl which is unsubstituted or nono-, di- or trisubstituted by
A, QA or Hal, FRolvaias@aed steregigongersAherepl Jariding mbxdrRscieree malur at ed,
unsat urated or 1i8s matic heterocycle having 1 to 4 N, 0 and/or S atons,
whi ch may be ul2lBR: i tut ed or mono-, di- or trisubsti- tuted by Hal, A
QA CON, (CH2), G tr on &Y Risdicaihbht faNtdtreaftndé ctnbfombasesbony |
oxygen (=0), CONR4AR5, R4, RS5, independently of one another, denote H or
A, WO 2004/ 08768pocartiiatiendion) aderosclerosss, Anfigramaiionogeepiexy.al so denot e

an al kyl ene chain .having 3, 4 .0or 5 at ons, i C S .
SUbotfTuteq by APAPeSES: maiforshs sl RIpeR R n k(o BeRBis s an
OH- protecting ghRitHined tnS@ROHARo U IESas L and/BF AlibGOmetastasdd ¢ al kyl
having 1-10 C atons, in which 1-7 H atons may al so be replaced by F

and/ or chl ori nen cambidatien wih@t lEast ore farther medicamentrastive iogrediert, 3 or
4, and isoners and salts thereof. * 15 20 * 25

10 19. Intermediate compounds of the formula I11-1
. R
b H jg @ Hi-1
Re
in which
R’ denotes H, =0, Hal, A, OR®, OA, A-COO-, Ph-(CHg),-
20 COO-, cycloalkyl-(CH,),-COO-, A-CONH-, A-CONA-,
Ph-CONA-, N3, NHz, NO,, CN, COOH, COOA, CONH;,
CONHA, CON(A),, O-ally}, O-propargyl, O-benzyl,
=N-OH, =N-0A, or =CF,,
. 25 Ph denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by A, OA or Hal,
R? denotes H, Hal or A,
R® denotes a monocyclic saturated, unsaturated or aro-
30 matic heterocycle having 1 to 4 N, O and/or S atoms,

which may be unsubstituted or mono-, di- or trisubsti-

tuted by Hal, A, OA, CN, (CH.),OH, (CH.),Hal, NR*R’,

=NH, =N-OH, =N-OA and/or carbonyl oxygen (=0),
35 CONR'R®,

R* R®, independently of one another, denote H or A,



30 35 20._ Internedi ate conpounds according to Caim19 In which R
denot es PYO 244085886 o AfrpCOO, Ph- (CH2) n- COO- or cyc?%yFE%O‘-”?@ﬁ&7)~
COO-, Ph denotes unsubstituted phenyl -6/M/R2 denotes H Hal or A R3
denot es 2-oxopiperidin-1 -yl, 2- oxopyrrolidin | -yl, 2-oxo0- 1

H pyridin-1-yl

2- oxo- | H pyr azﬁﬁ ?”@%ﬁozqgﬁ%ﬂhﬁ{ g!ﬁ%’o‘#?r?ﬂtﬁ ap %ereggé"ham B?Yiﬁﬁéerﬁ %ﬂ%l -

2- oxopi perazin-1 -yl, 2, Q:Qtdﬁi@Rhlﬂ%h%aylé{ébgpé’éubsnnﬂted by A, Hal, OA
2, 5- di oxopyrrolidin- 1 yI oxo- 1, 3- oxazo I n-3-

3- 0x0- 2H pyri dazi n- 2-yl , d@hdéampearbaoylaorygenl(=CEO)2- oxo- azepan-1-yl),
2-azabi cycl o[ 2. 25 2] - oct an: 3- on- d|h¥dro 1

H pyri mi di n- 2- dXo- 1-yI , ?Wﬁa@%ﬁ?W&Hngg W4P.or 4H 1, 4- oxazi n- 4- yI,
R6 d t t ect I do
" Slgot s an ol pr ot <ct lrdhIBIOk P QTP BRI RIS

repl aced by F and/or chl or-10€ atdmhs,demdtiers 15, HGtomisrmay also b 2004/ 087696
PCT/ EP2004/ 002407 - 68 5 10 0 15 20 25 30.21. n denotes 0, 1, 2, 3 or

4, replaced by F and/or chlorine,
Hal denotes F, Cl, Bror |,
10 n denotes 0, 1, 2, 3 or 4,

and isomers and salts thereof.

20. Intermediate compounds according to Claim 19,

15 in which
R’ denotes H, =0, OR® OA, A-COO-, Ph-(CH,),-COO- or
cycloalkyl-(CH;).-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-ox0-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2,6-
dioxopiperidin1-yl, 2-oxopiperazin-1-y!, 2,6-dioxopipera-
. 25 zin-1-yl, 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-yl, 2-ox0-1,3-oxazinan-3-

30 yl or 4H-1,4-oxazin-4-yt,
R® denotes an OH-protecting group,
A denotes unbranched, branched or cyclic alky! having

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



and isomers and salts thereof. Internediate conpounds according to Claim
20, in WAYQROO4@B76R® R3 R6 A Hal n and isoners denot eBCHEP2004/4240R6,
denotes H, Hal or A, denotes 2-oxopipemgdin-1 -yl, 2-oxopyrrol idin-1
-yl, 2-oxo- 1 Hpyridin-1-yl, 3-oxonorpholin-4-yl, 4-oxo-1 H pyridin-
1-yl, 2-oxo-1 H pyrazin-| -yI 2- oxoi_m dazol i di n- 1 -yl, 2,6-

di oxopi peridiniN -yl , 2-ofeRPteshi & 36714, 2, 6- di oxopi pera- zin-1-yl, 2,

5o owopyer ol ifttars BRSSO N e 1y,

2-azabi cycl o[ 2. 2. 2] -octan-3-on-2-yl, 5,6- di hydro 1 Hpyri md in-2-o0xo0-1

-yl, 2-oxo-1, 3-oxazinan-3- yl, 4H 1, 4-oxazi n-4- denotes an al kyl silyl
prot ecting arodptermedmtegommuadara@aprdmmm Ocycl i ¢ al kyl having

1-10 £ atons, |ch 1-7 H atons may al so be replaced by F and/or

chl orlne denot , Br or I, denotes O, 1, 2, 3 or 4, and salts

t hereof. 22. rR1ermed| at geREIERAY NES Pfokhe formula 111-2 111-2 35 WD
2004/ 087696 PCT/ EP2004/ 002407

R® denotes H, Hal or A,
R denotes 2-oxopiperidin-1-yl, 2-oxopyrrolidin-1-yl, 2-oxo-
10 1H-pyridin-1-yl, 3-oxomorpholin-4-yl, 4-o0xo-1H-pyridin-

1-yl, 2-oxo-1H-pyrazin-1-yl, 2-oxoimidazolidin-1-yl, 2,6-

. dioxopiperidin1-yl, 2-oxopiperazin-1-yl, 2,6-dioxopipera-
zin-1-yl, 2 5-dioxopyrrolidin-1-yl, 2-0x0-1,3-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-yl, 2-oxo0-1,3-oxazinan-3-
yl, 4H-1 4-oxazin-4-yl,

R® denotes an alkylsilyl protecting group,

20 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 denoctes F, Cl, Bror |,
. 25 n denotes 0, 1, 2, 3 or 4,
and isomers and salts thereof.
22. Intermediate compounds of the formula I11-2
30

. \O\ ,LO 11I-2



-69 510 0 15 20 25 30 35 in which R denotes H, A A-
_C--': CMQ 20040876%C_ A or -CEC-C(=0)-A R denotes H, P@’“ﬁé@’““ﬁm

OA, A-COO-, Ph-(CH2),,- COO, cycloal kgB--(CH2)n COO-, A- CONH, A—CC]\IA-
Ph- CONA-, N3, NH2, NO2, CN, COOH, COOA, CONHZ2, CO\IHA CO\I(A)Z OaIIyI
Opropargyl O benzyl, =N OH, =N-QA or =CF2, Ph denotes phenyl which is
unsubstltuted &t -, di- or trisubstituted by A, OA or Hal, R6

denotes an OH pgotecting HAvJRDOBE HMN e apghed=duppached or cyclic
al kyl havi ng -10 C ator?ghetgr% whicth 1-7 H atoms may al so be replaced by

F and/or chlorine, Hal de@aCeG(#))-&, Br or 1, n denotes 0, 1, 2, 3 or
4, where, if R_,denotes H R does no r nd salts
thereof. 23. | ernediat 8€F8 nd@ ii@icf?oéﬁgq{)e &atg&q QE’HE(Cﬁ"? Whi ch R
denotges Hal or -C=C-H n - 2)r, -
or CS;C| oal kyl - (CH2) n- 00&68 %%&IQQH gﬁﬁ ch 'S t’?ns?t')iﬁ_'t ut ed or

nmono-, di- or Ph-CONA-, N3, NH;, N02, CN COOH, COOA, CONH,,
CONHA, CON(A),, O-allyl, O-propargyl, O-benzyl, =N-
OH, =N-OA or =CF,

10 Ph denotes phenyl| which is unsubstituted or mono-, di- or
trisubstituted by A, OA or Hal,
® R® denotes an OH-protecting group,
A denotes unbranched, branched or cyclic alkyl having
15 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 0, 1, 2, 3 or 4,
where, if R' denotes H, R does not denote Cl,
20 and isomers and salts thereof.
23. Intermediate compounds according to Claim 22,
in which
. 25 R denotes Hal or -C=C-H,
R' denotes H, =0, OR®, OA, A-COO-, Ph~(CH;),-COO- or
cycloalkyl-(CH;),-COO-,
Ph denotes phenyl which is unsubstituted or mono-, di- or
30 trisubstituted by A, OA or Hal,
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
35 replaced by F and/or chlorine,

Hal denotes F, Ci, Bror |,



trisubstituted by A/ OA or Hal, R6 denotes an O—I—protectln oup, A
denot es WHFUHO$E branched or cyclic al kyl having 1RGHE % g‘{‘?%@" in
which 1-7 H atons may al so be replace@Qby F and/or chlorine, Hal denotes
F, d, Br or 1, WD 2004/087696 PCT/ EP2004/ 002407 -70 5 23. 10 15 20 25
30 35 n denotes 0, 1, 2, 3 or 4 w&ire, if RL denotes H, R does not
denote C, an® isoners Qﬁﬂogeélq 1 . Interrredi ate conpounds

accordi ng to gh cﬂ%nt‘?(ﬁ Qr -&-CGH R denotes H,
=0 or Cémé%es an aloﬁg% Iﬁlﬁ protecting group, Hal denotes F, O,
Br or |, wher e,anldflsﬁi:e::baamﬂsaltﬂthéiedbes not denote C, and isoners and

salts thereof. 24. Internedi ate conpounds of the forrrul aVl RL CN NH VI
in which RL denotes OH or OR6, R6 denotes a silyl protecting group, R7

denotges t ety byt pl QRAERE RIMpouhBEGkcaIdiRS P E Y22,

in which
R denotes Hal or -C=C-H,
R' denotes H, =0 or OR®,
10 R® denotes an alkylsilyl protecting group,
Hal denotes F, Cl, Bror |,
' where, if R' denotes H, R does not denote Cl,
and isomers and salts thereof.
15
24. Intermediate compounds of the formula VI
R'1
Z _NH
N Vi
20 |
R?
in which
R' denotes OH or OR®,
R® denotes a silyl protecting group,
. 25 R’ denotes fert-butyloxycarbonyl (BOC) or benzyloxy-
carbonyl (Z),
and isomers thereof.
30 25. Process for the preparation of compounds of the formula VI
R1
1 _NH
ITI Vi
35 R7

in which



car bonyl Z%, and isomers thereof. 25. Process for the preparation of
conpound¥ YIRS nula Vi R CN NH R i n which VI \ROSTERMPO®?2696
PCT/ EP2004/ 002407 -71 5 10 9 15 20 2%130 R denotes OH or OR6, R6
denotes a silyl protecting group, R7 denotes tent-butyl oxycarbonyl (BOC)
or benzyl oxycarhonyl Z), d isopers thereof, obtainable by reaction of
a compound of the foF’F‘rﬁPi?s\ﬁs]quQ ﬁIHNHZ VI, in which R7 denotes BOC or
Z, with silyl-pseotec : g br . -2-0l, and optionally subsequent
removal of the Qrot eggﬁ%%sg%?g‘!}g.p?g%e{lﬁggpo@p‘

R denotes tert-butyloxycarbonyl (BOC) or benzyloxycarbonyl

(Z),
5 and isomers thereof,

obtainable by reaction of a compound of the formula VI

R’-NHNH, VI,

10

in which R” denotes BOC or Z,

with silyl-protected 1,3-dibromopropan-2-ol,
15 and optionally subsequent removal of the protecting group.
20

.25

30

35



