;yz{|}~e3e77$26hT4\ (WD 02/ 48099 -1 PCT/ EPQL/ 13545 CARBOXAM DE DERI VATI VES
AND THEI R USE | N THE TREATMENT OF THROVBOEMBOLI C DI SEASES AND TUMOURS The
i nvention rwioakasoswo conpounds of the formula | R O Il HPDFNEPBI/NS43 H
(CH2)~ E .-WO in which Dis phenyl or pyridyl, each of which is
unsubstituted or nono-substituted or polysubstituted by Hal, A OR2,
N(R2) 2, NO2, CN,COOR2 or CON(R2)2,Ris H Ar) Het, cycloal kyl or A which
may be substituted by OR2, SR2, N(R2)2, Ar, Het, cycloal kyl, CN, COOR2 or
CON( R2) 2, ReARBOMAMYDEAPER IYVADHERPY P EHERN VSR TayHB S RED G ThSYT iTHEPERP-or

pol ysubst i E¥REdByPTRERSESAANDRYMORRR2) 2, NO2, CN, COOR2 or CON(R2)2,o0r is

pi peridine-1,4-diyl,Ws Ar, Het or N(R2)2and, if E = piperidine-1,4-diyl,

2l kyl v no ! BeerantPhRpE T ExinnahieR of e Briblt oo "o oups may be

replaced by 0 or S atonsandl or by -CH=CH groups andlor in addition 1-7 H
atons maybe replaced by F Aris phenél whi ch is unsubstituted or
monosubstituted, disubstitu-ted or Rfisubstituted by Hal, A OR2, N(R2)2,
NO2, CN, COOR2) CON(R2)2, NR2 , NRRS024) COR2, S02NR2, SO3H or S(0)
A*159159* WO 02/ 4809902 PCK EPORL1 Het is a nonocyclic¢ or bicyclic,
saturated, unsaturated or armati*c heller ocy(@H ), raBi-caW having from1 to 4
N, O and/or S atons) which y be unsgbstituted or nonosubstituted,

di substituted or trrsubstituted by Hal, A ORz, N(Rz)z, NOz, CN, COORz,
CON(Rz)z) N ich\RZS02A, CORz, S02NRz, SO03H, S(O nmA andl or carbonyl
oxygen, Hal is F, C, Br or I, nisOorl, mis O, 1 or 2, and their
pharmaceutically usabl e derivatives, solvates and stereoi sonmers) including

tures thereof in all ratios. The invention also [)el,ate to the optically
active formsD the ratSchRAny4 or piedyl, each of which is unsubstituted or mono-

substituted or polysubstituted by Hal, A, OR? N(R?),, NO,, CN,

COOR? or CON(R?),,

R is H, Ar, Het, cycloalkyl or A, which may be substituted by OR?,
SR?, N(R?)., Ar, Het, cycloalkyl, CN, COOR? or CON(R?),,

R? is H or A,

E is phenylene, which may be monosubstituted or polysubstituted

by Hal, A, OR?, N(R?);, NO,, CN, COOR? or CON(R?),,
or is piperidine-1,4-diyl,

w is Ar, Het or N(R?),

. and, if E = piperidine-1,4-diyl, is alternatively R? or cycloalkyl,
X is NH or O,
A 1S unbranched or branched alkyl having 1-10 carbon atoms, in

which one or two CH, groups may be replaced by O or S atoms
and/or by -CH=CH- groups and/or in addition 1-7 H atoms may
be replaced by F,

Ar is phenyl which is unsubstituted or monosubstituted, disubstitu-
ted or trisubstituted by Hal, A, OR? N(R?),, NO,, CN, COOR?,
CON(R?),, NR*COA, NR*SO,A, COR? SO;NR? SO;H or

S0} AR

L

*G00002*




di astereonmers and the hydrates and sol vates, for exanpl e al cohol ates, of

t hese conpounds. The invention had the object of finding novel conpounds
havi ng val uwiBl@/M4pe99perties, in particul ar those whi ch can P6a/RPYE3HHOr t he
preparation of nedicanents. It has beensfound that the conpounds of the
formula | and their salts have very val uabl e pharmacol ogi cal properties and
are well tolerated In parti cular, they exhibit factor Xa-inhibiting
properties and can therefore be enpl oyed for conbating and preventing

t hr omboenbol Heti | | nessamonoeyblicer bicydith st atady onaatliratedi arfaromation,

arteriosclerosis, inflammtion, a | exi angi n ctoris, restenosis

af t erI angi opl alst y :an e@”&@@;“&é@@'&gfﬁ?‘éﬁ%?m%%’ %ggﬁﬂ%hﬁ@éow t heI

formula | according %iéhﬁ‘ﬁayﬂrb\é%’ﬁéu%tiﬁ‘ftﬁwHd?\%rsﬁBél‘f’cutéH?!d%t}H&’iiﬁgﬁa the
a | a dthr 0

coagul ation factors ctor act or a an onbin'in the od
coagul ati on cascade. or tr40beatus&DBP HALTA EDRF/ NETA5 NG, GMeCOORYat i ¢ ani des

d ibed in WO 99100121 ' 1 39118. [ i di
Sre(rai v:tsf\rllesehai/inng a %@R%%Naﬁr'r%g&cﬁgﬁgﬁ éégzdgr@gﬂgg:eépgg]ogz(giﬁpl e, in
EP 0 540 051 Bl. cycly el the treatnment of thronmboenbolic
ill nesses are descri %égl,og#%rm@ A%%Y%éﬁl n WO 971 08165. Aromatic heterocyclic

conpounds hatdahg f acisof, GeiBrlorlhj tory activity are disclosed, for exanple,
in WO 961 10022. Substit uted

N- [ (ami noi nmBet hyl ) fréRylal kyl ] azahet erocycl yl ani des as factor Xa

i nhibitors aEﬁe descrisbﬁd1 hpzw) 961 40679. The antithronbotic and

anti coagul ant effect of' the tonpounds according to the invention is

attributed tantheeir phabhacsutioally iusabroderaitivas! soladted apricgisiadlisamens) ot ease,
wn by the name factor Xa, or to the inhibition of other activated serine
prot eases, siaudisgmistuses thareof Nt @iosxXa or thronbin. Factor Xa is one of
the proteases involved in the conplex process of bl ood coagul ation. Factor
Xa catal yses the conversion of prothronbin into thronmbin. Thronbin cl eaves

fibrinogen i mhe ihvéitioh aleoesRkSs toMhiedptically ekties asfls, e rbenEke tae
el ementary contribution to thronmbus formation. Activation of thrombin may
resul t in théiastereomars @ngrthe hydrates @pel sadvates es ssamplealsobelates9f bi t i on

of t hronbi nT@SIein%ﬁ#%#w fibrin formation involved in thronbus

formati on. "of thronmbin can be neasured, for exanple, by the
method of G F. Cousins et al. in Grculation 1996, 94, 1705-1712.

I nhibition of factor Xa can thus prevent the fornation of thronbin. The
conpounds of Thednyemtian had tr@:@bieqﬂnfg‘ INANG ReVesampowdsdnayving ¥aluabig t s

engage i 1 g, 0hopd. CRAONANLORCRCRGTER it e (NAM o e hASIREERAFNT NS

medicaments.

. It has been found that the compounds of the formula | and their salts have
very valuable pharmacological properties and are well tolerated In parti-
cular, they exhibit factor Xa-inhibiting properties and can therefore be
employed for combating and preventing thromboembolic illnesses, such as
thrombosis, myocardial infarction, arteriosclerosis, inflammation, apo-
plexia, angina pectoris, restenosis after angioplasty and claudicatio inter-

mittens.

The compounds of the formula | according to the invention are furthermore
inhibitors of the coagulation factors factor Vlla, factor 1Xa and thrombin in

the blood coagulation cascade.



WO 021 48099 PCT/ EPO1/ 13545 -4 The inhibition of factor Xa by the conpounds
according to the invention and the neasurenent of the anticoagul ant and
ant i t hr onbowiooo2asedovi ty can be determ ned by conventi onal POT/ERO1/M354Hr
in-vivo nethods. A suitable nethod is described, for exanple, by J.

Haupt mann et al. in Thronbosis and Haenosfasis 1990, 63, 220-223. The
inhibition of factor Xa can be neasured, for exanple, by the nethod of T.
Hara et al. in Thronmb. Haenostas. 1994, 71, 314-319. Coagul ation factor
Vila initiates the extrinsic part of the coagul ati on cascade after binding

to tissue factor and contrijbutes to the activation of factor X to give
factor Xa. | Rhe aropatigramidesare desaribadd W@ RHPQ12mand 8 nati on of factor

Xa and thus t j i . i Ol Qi L tor Vila by
The compound St REHET e, ‘AR TElE brh OB s AVt B e B0 ErBfheBinobfe | o

ant i coagul antchdr apdistlsedbfrickapiplé intBP 0840085 1Bt ecydlieegLidnidinesvent i onal
in-vitro or in-vivo nethods. A conventional nethod for the neasurenent of

t he i nhi bi ti for the trestment of thromboerebelic Heesses aredasgsiked, f9r exammleRonni ng

et al. in Thto i h 6 73- i or I Xais
generated i n' ﬂaﬁﬁq?ﬁ%ﬁ?[@pgijg?ggr%ﬁyglgs%%goﬁ%gﬁé\%é E%%nggf nvol ved in
the activati ma&ior?aﬁiony &rd Qisgiosed! firtexamite |iIAIWO 960020, SasétRitddXa can
therefore prevent the fornation of factor Xa in a different way. The

i nhi bi ti on oN-Kamingimmemetryt)peeryatiyliazrheiewsyelylagides asdacter&s i on and

t he neasure t,.of t I u tithronbotic activity can be

det er m ned gﬁ%%'ﬁéf@r??%éﬁgﬁ'ﬁﬁg& W@t‘%’? -Vivo nethods. A suitable WO

02/ 48099 PCT/EPA /13545 -5 nethod is described, for exanple, by J. Chang et
in Journal of Biological Chem stry 1998, 273, 12089-12094. The

conpounds acdbedintijhrombdtie and anticaagutant efiect abthecampeundseacdosdinghe

t t t of ,t .t NN _and t . A
Lreatmnt of o s, oA LISSRES A0 8 iU et sskengs A
vari ous typegoghuieabh Protdase desswn B%ﬁ@hﬁ%%cﬁr?@d‘,'o@%ﬂhe fiMbifbiRof Lenoi ne

in Biomed. Health Res. (2000), 41 (Mol ecul ar Pat hogenesis of Pancreatic
Cancer), 57- stherdotivpidd serite proteaddes; edcthab dactdeVile tastem Xarri t unour al
action of TF,VIIl ,and factor Xa inhibitors for various types of tunour: K M
Donnel 1y et &MOMBNThronb. Haempst. 1998; 79: 1041-1047; E. G Fischer et
al. inJ. din. Invest. 104" 1213-1221 (1999); B.M Mieller et al in J.
Adin. Invest. 101: 1372-1378 (1998); ME. Bronberg et al. in Thronb.
Haenost 1999 Fagfar X8isdaneTbkthemrptaases involvéa I thencdraplexqaiacéss afifpboged as

Parti cul ar T GPeBHENPHCEEHEN Y AEFER 15 MGt OPIA! GUIBENBBI B | 1 nesses.
such as. ¢ r ORYGRGin. TRIGHIK cRlavel i Fiob@Rin@ i ABRbRERS iich gt i on.

apopl exi a, angi na pectoris) restenosis after angioplasty, claudicatio
i nterm ttenscrosstiokisg; maketarselemenianyorantybatidrola thnombus &retionhr onbosi s,

@2 ARTSRR or tHISTBIM e TESIRITIE ScuERee S iomBbembdlie °*'
illnesses. However, Inhibition of thrombin may inhibit the fibrin formation
involved in thrombus formation. The inhibition of thrombin can be
measured, for example, by the method of G.F. Cousins et al. in Circulation
1996, 94, 1705-1712.

Inhibition of factor Xa can thus prevent the formation of thrombin.
The compounds of the formula | according to the invention and their salts

engage in the blood coagulation process by inhibiting factor Xa and thus

inhibit the formation of thrombuses.



The conpounds according to the invention are al so enpl oyed for the
treatnment or prophylaxis of atherosclerotic diseases, such as coronary
arterial diweagagiwerebral arterial disease or peripheral pamyEROL/a3548li sease.
The conpounds are al so enpl oyed in conbijnati on with other thronbol ytic
agents in the case of nyocardial infarction, furthernore for prophylaxis
for reocclusion after thronbol ysis, percutaneous translum nal angi opl asty
(PTCA) and coronary bypass operations. WO 02/ 48099 PCT/ EPQOL/ 13545 -6 The
conpounds according to the invention are furthernore used for the
prevention of rethronbosis in mcrosurgery, furthernore as anticoagul ants

i n connect i ofhgiinhibiion ¢fifacter X& Rathe eompoundreaerardingstpdhe menti®@Rpounds are

pat i ont s, or 308 tag el EATY Mo anthBb gt fod ARy RFartRiic 3t Bl and”
ot her bl ood BeQfli&insinkd by donentiifal GRIVIREY BE i-%iv6 Miéthbes t A sLit@blenvent i on are
furthernore used for illnesses in which bl ood coagul ati on makes a cruci al

cont ri but i onmethodhés desaribedoforiarxamplenesd. IdaupisparssetalsinaT o lasis
secondary pat hal such fQr | e, in cancer, including netastasis,
i nfl ammat or yaﬂpﬁ%g?gasisn i6%92§6 'tis, and diabetes. In the treatment
of the illnesses described, the conpounds according to the invention are

al so enployed in conbination with other thronbolytically active conmpounds,
such as, for Teednhbé#ionwftfactoriXascen bée asedsunge foaekamptey by the Piethoddiff i ed

t- PA, streptokinase or urokinase. The co n rding to the invention

are given eitih&laragtahdn st’ﬁ%m iH@eﬁ?s@S-E@%gr 2'?03?‘;‘%[1& t he ot her

substances nmentioned. Particular preference is given to sinultaneous
inistration with aspirin in order to prevent recurrence of the clot

formation. TiGvagumtionfastorddly iditigdes thd &etrinsicgdrt oftharcoagutationsed i n

conbi nation with blood platel et glycoprotein receptor fl I bll11a)

ant agoni st s, CaRtade aften binding *@difsﬂﬁef@@tpé?nﬁgj?@r@&&ﬁ?%m henactiviatientaf on
relates to ttﬁﬁct??ﬁ%%@go#)@ Iﬁﬂ@morfofifﬁg{bﬁjc\)}rl%ueqhgsﬁﬁéeéntggﬁet 0 a process

for the preparation conpounds according to Cdaim1l

and their sakérmatihedfFator Deeshd thushsibsehuencer@abmdfophatioe. fornul a || WO
02/48099 R HNHX\(CH2)n E -WIIl Oin which R, EfL W X and n are as
defined in Caiml1l,

The inhibition of factor Vlla 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,

for example, by H. F. Ronning et al. in Thrombosis Research 1996, 84,

C 73-81,

Coagulation factor IXa is generated in the intrinsic coagulation cascade
and is likewise involved in the activation of factor X to give factor Xa
Inhibition of factor IXa can therefore prevent the formation of factor Xa in a

different way.

The inhibition of factor IXa by the compounds according to the invention
and the measurement of the anticoagulant and antithrombotic activity can

be determined by conventional in-vitro or in-vivo methods. A suitable



Is reacted with a conpound of the formula Il D-N=C=Oin which Dis as
defined in Cdaim1l, or b) a conpound of the fornmula IV HZN-(CH2)~ E -W IV,
in which E, wy@anidoa? are as defined in daiml, is reactedPdTVEPOXN1ZEHpound
of the forrula VR ODN "X L VHI Qgn which PCT/EPOL/ 13545 WO
02148099 PCT/EPOL/ 13545 $ L is Cl, Br, | or a free or reactively
functionally nodified OH group, and R, X and D are as defined in Caim1,
or d) conpounds of the forrmula | are liberated fromone of their functional

derivatives methoe s desdribed, foreexaniple] iy UnGhang by dl. dgdooinggbfig agent, or c)
a base or acid of the fornmula | is converted into one of its salts. The
i nvention al Spleagrat eBemistintd¥htd73anROBAN20P8. f or ns (st ereoi somers), the

enantioners, the racemates, the diastereoners and the hydrates and sol vates
of these conmpounds. The term sol vates of the conpounds is taken to nean

adduct i ons offheRinpdsitdéeddcor@hg o ties irvehtoh htacRiPRuRERe BBiLgRAdfer m owi ng
to their nutual attractlve force. Solvates are, for exanple) nonohydrates

or di hydr at ethetreatreet@f sumoursTiiemoer ﬁﬂﬂpﬁ%@&rﬁ@@/@f fwaPuymeRstatesder | vat i ves

| nvent i on and attelofin BRI iRl Cladd VAR BRE PR e PERRErRer © T

derivatives iaribakejbdstomeier has bedatmlisateadspy Teifgdhi ha NRL mul a | whi ch

have been nodified wth, for exarTB al k or acyl groups, sugars or
ol i gopept i desemainevn Bloreed Hegithd ?Sc(|2@é)0 d41| 6M©lngukar@’aﬂwcsgﬁrt&sls;oﬁ/e t he

bi odear adab EAPHTSAHE CHGHTVal- 385 of the compounds according to ¢ he
i pvention, agndgslicBRons fited eI deschbe btantifumbtia Bctidd of TElyh7 (1995) .
‘ and factor Xa inhibitors for various types of tumour:

K.M. Donnelly et al. in Thromb. Haemost. 1998; 79: 1041-1047;

E.G. Fischer et al. in J. Clin. Invest. 104' 1213-1221 (1999);

B.M. Mueller et al in J. Clin. Invest. 101: 1372-1378 (1998);

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

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 illnesses, such as thrombosis,
myocardial infarction, arteriosclerosis, inflammation, apoplexia, angina
. pectoris, restenosis after angioplasty, claudicatio intermittens, venous
thrombosis, pulmonary embolism, arterial thrombosis, myocardial
ischaemia, unstable angina and strokes based on thrombosis.
The compounds according to the invention are also employed for the
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 the case of myocardial infarction, furthermore for prophylaxis for
reocclusion after thrombolysis, percutaneous transluminal angioplasty

(PTCA) and coronary bypass operations.



WO 02/ 48099 PCT/ EPO1/ 13545 g The invention also relates to m xtures of the
conpounds of the fornmula | according to the invention, for exanple m xtures
of two di aswereaseds, for exanple in the ratio 1:1, 1:2, PCI/EPU1/43541:5,
1:10, 1:100 or 1:1000. These are particyarly preferably m xtures of
stereoi sonmeri c conpounds. For all radicals which occur nore than once,
their nmeanings are i ndepen dent of one another. Above and bel ow, the
radicals or paraneters R, D, E, Wand n are as defined under the formula
|, unless exphessmpainaseatcotdingwo fiee inkehton laky furthermané used iedthe! i near) or
branched, and has 1, 2, 3, 4, 5 6, 7, 8 9 or 10 carbon atons. A i

pref er abl y nﬁf%ntlof‘lﬂf fr ﬁfé\r%besetmw'cr%w ¥y furb\epmeps #s aﬂUFWQUIPEtébut yl,
sec- butyl I - or nethylbutyl
11 5" i Elgtilwi) MR BROdnontl thdgiagrs, o 9T T DR

4- et hyl pent The cbn'ipoundh ate furtherndore, usedin the 2leahingof 6at&étemtalmyil butyl 1-
or 2-ethylbutyl, 1-ethyl-1-nethylpropyl, 1-ethyl-2-methylpropyl, 1,1, 2- or
1,2, 2-tri et Madied gjds indve mepmﬁrésp@reaeaamcgagm@rmé&ramrareservahon of

L vororet Bl S Y R B 5 5 AT e ellp PR gy oo
sec-butyl, tefthedimbihtioPars sUrthdifreye uséd for ﬂnheszre@rmtmm bfaed oal kyl is

preferably, for exanple, cyclopropyl, cyclobutyl, cyclopentyl, cycl ohexyl
or cycl ohept gpaguiation makesiaeaisial entriaution terthe soursa @fdﬂe iligssi of’ f or

o pr opy| phonyrores8its i SadoeRiscbhaa pafbioBl Suck A4 BPERIRICIN, [T pheny

O, M or p-RYAESX MGG métastadis, Qﬁfld?nmbtdrgmuérs Mcluding @irthritis,
m noohenvl. o-. m or n-l1 N methvl am nol nhenvl O-. m or

no| N-met hvl amndaliabates02/ 48099 PCT/ EPQ / 13545 -10 o-, m or p- et hoxyphenyl ,
0-, m or p-ethoxycarbonyl phenyl, o-, m or p (N, N-di net hyl am no) - phenyl
o-, m or p-(N, N-dinethyl am nocarbonyl)phenyl, o-, m or

p- (N- et hyl amifgle PEEMENt Fthe mne‘ééeé’déébrrd\édj'tﬁé E&sh@)@sunaé Besing &, M or
p-fl uorophenyl, o-, m or p-bronophenyl, o-, m or pchlorophenyl, o-, m or
p- (et hyl sul ﬁhﬁrmmedbgapraee)also emplayedadn cpn(knmtiqn wulhfob‘rgrlt;nrqmlemlytrqalryurt her
preferably 2, di fl uor ophen 2,4-,
D515, “gdiive Gpmpouits sl arpramBlegwithsiksud Bladhiidlen %% O

3, 5- di br onDPREAYAtor2- BA, Roddicd tdPA] étfé’dtbﬁrﬂhébe o UpokiRksS Pl a@hbeﬁm\enyl
3-nitro-4-chlorophenyl,’ 3-am no-4-chloro-, 2-anmino-3 chloro-,

2- ami no- 4- chla@cordrngztcathmrovsnmn aregiven ezth&nahthessamecbm'rmaenybefore or
2-nitro-4-N, no- or 3-nitraq-4- N N- di et hyl am nophenyl, 2,3
di ani nophenyla'\{-eﬁ @gp%rfnbs@nFeQ rrj)ergrone or 3,4,5-trichl or oophenyl
2,4, 6-1rimet Wcﬂhéf‘%r‘e)fer%h%% gméh?{o%rrﬂhffﬁr'réﬁdbogﬁrﬂmrstr{?} drPsﬁRﬁ'&%Ean
3, 6di chl or o- 4- am nophenyl , uor o- 3- chl or ophenyl uoro r onophenyl ,
2,5-difluor o4r40bjerrto|rpinevgnt reGuipence obtheat!bioloypatory. |

D Lo o o e a%cfﬂ?rﬂ'%reoteﬁhé‘?ﬁﬂar@ﬁerﬁ??%“'%é B39 in.comBIBtaR; dopheny!
or 2,5-dimet mﬂn &BBH%%I&B@S/&OP% eei@rr ABlNa) éﬂ%g@ﬁ@i@'vﬁucrﬁ’ﬁﬁ'ﬁw whi ch

IS unsubstr tuted or nosu | substr tuted or trisubstituted by

Hal , A ORz, mplatmg@legénblphenyl Ar is particularly preferably, for
exanple, phenyl whi ch is unsubstituted or nonosubstituted or disubstituted

by Hal, A OA S02A, SQZNH2, COORZ or CN, such as, for exanple, phenyl,

2- met hyl sul f kg rﬂbgﬁﬁén r%at%@tBQﬁé’F ﬁig;r%g%?'&‘('the ?ornhu% l ?ﬁd thansatoaheny! .

4- et hyl phenyl romophenyl, 4- met hoxyp
4-trifluorondd lacpmpessrﬁdr)thépeemmyph@mhe c@mpeumds(pt)th‘erfprmu& lcacooogphenyl  or

4- et hoxycar bg en Ar is ve articul arl referably unsubstituted
phenyl , ~ 4- chied @E@réﬂ 8P éh%eﬁ@ é@\%ﬂﬁr' rrihp

a) acompound of the formula Il



WO 02/ 48099 PCT/ EPOL/ 13545 -11 Het is, for exanple, 2- or 3-furyl, 2- or
3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2-, 4- or 5-imdazolyl, 1-, 3-, 4- or
5- pyrazol yl wo2/48e9 or 5-oxazolyl, 3-, 4- or 5isoxazolyl, PLT/EPAI/13dS
5-thiazolyl) 3-, 4- or 5-isothiazolyl, 2, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrimdinyl, furthernore preferably 1,2,3-triazol-1-, -4- or -5yl,
1,2,4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or
-5-yl, 1,2, 4-oxadiazol -3- or -5-yl, 1, 3,4-thiadiazol-2- or -5-yl,

1, 2, 4-thi adi azol -3or -Riyl, 1,2,3-thiadiazol-4- or -5-yl, 3- or
4-pyridazi nyl, pyrazinyl, 1. 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or
5-isoi ndolyl, 1-, 2-, orN5 ben2| m dazolyl, 1-, 3-, 4-, 5-, 6- or

7- benzopyrazol yl , 2ﬁ§ 4- gnqgn—JEben@@xazolyHI 3- ) 4-, 5-, 6- or

7- benzi soxazol yl, 2- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or

7- ben2|soth|azolyl 4- gl, - or 7-Benz-2,1, 3- oxadlazolyl 2-, 3-, 4-, 5-,
6-, 7- or 8-quj Holr%/ , 4-, 5-, 6-, 7- or 8-isoqui noI yl, 3-, 4-, 5-,
6-, 7- or 8- nyI 2- 4-, 5-, 6- 7- or 8- qui nazol i nyl, 5- or

6- qU| noxal i ng', E2yy, ﬁand%are@as dgﬁnéumBC%qenzo 1, 4- oxazi nyI furthernore
preferably 1, 3- benzodloxol- 5-yl, 1,4-benzodi oxan-6-yl,

2,1, 3- benzothladlazol - or -5-yl or 2,1, 3- benzoxadlazol 5-yl. The

heterocycllc r adi al so al | r fuIIy hydr ogenat ed. Het can

thus, for exdhiHas edawggﬂ%%orﬁp%uﬁﬂﬁﬁ}ejo ufs @' -"or -5-furyl,

2,5dihydro 2-, -3-, -4- or 5-furyl, tetrahydro 2- or -3-furyl,

1,3-dioxo|an-4-y|, tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-)

-4- or -5-pyrrolyl, 2, D-NFBy@ o-1-, -2-, -3-, -4- Wr -5-pyrrolyl, 1-, 2- or
yrrolidinyl, tetrahydro-1-, -2- or -4-imdazolyl, 2,3-dihydro-1-, -2-,

-3-, -4- or -5- pyrazolyl tetrahydrol-, -3- or -4-pyrazolyl,

1, 4-di hydr o- Iy whick - - or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-,

-4-, -5- or -6- pyrldyl 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or

4mor phol i nyl D lseasrdd!fyr[hrdainZGIaima-, or -4-pyranyl, 1,4-dioxanyl, 1,

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

hexahydro-1-, -2-, -4- or -5pyrimdinyl, 1-, 2- or 3-piperazinyl, 1,2, 3,

4-tetrahydro4l-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl,

1, 2,3, 4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8isoquinolyl, 2-, 3-,

5-, 6-, 7- or 8- 3,4- dihydro 2H benzo- 1, 4-oxazinyl, furthernore preferably

2,3-nethy|en |oxy hen dloxyphenyl,

2,3-ethy|ene m%owm§tﬂvpéﬁ§§|oxyphenyl 3,4-(difluoro WO

02/ 48099 PCT/EPC1/13545 12 nethylenedloxy)phenyl 2, 3-di hydr obenzof ur an- 5-

or 6-yl, 2,3-(2-oxo nethyl enedi oxy) phenyl or alternatively

3, 4- dlhydro 2H 1, 51b@n%¢ﬁfgx§¢ﬂﬁr+%vww -7-yl, Mrthernore preferably

2, 3- dlhydrobenzofuranyl or 2,3-di hydro 2- oxofuranyl Het is preferably a

nnnocycllc or bicyclic, saturated unsaturated or aromatic heterocyclic

radi cal having froml1l to 2 N, O and/or S atonms, which may be unsubstituted
nonosubst i Whitth ByW and enare axxaigitied inetlaird 1pref erably, for exanpl e,

furyl, thienyl, thiazolyl, imdazolyl, 2,1,3 benzothiadiazolyl, oxazolyl,

pyridyl, indolyl, piperidinyl, norpholinyl, tetrahydropyranyl, piperazinyl,

pyrazi nyl, p'l??ééc?é@WithOJ C&%BQM glf m’éf 'Q'F' é gnal |y substitut ed by car bonyl

oxygen, such or "exanple;  3-0X nnrﬁh In-4-yl, 2-oxopiperidin-1-yl or

2-oxopyrrolidin-1-yl. Het is very particularly preferably t hi enyl

i mdazolyl, pyridyl, indolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl,

nmor phol i nyl , tetrahydropyr@p-4yf§ 3- oxonor phol i n-4-yl,

2- 0X0- 2H pyrazin-1-yl, 2-oxpo-pynrolidin-1-yl or 2-oxopiperidin-1-yl. Dis

in particular, for edapl er\ph I ich is unsubstituted or nonosub

stituted or disubstitut by al | hydronI met hoxy, ethoxy, hydroxy

car bonyl, nethoxycarbonyl" or ethoxycarbonyl or pyridyl which is unsubsti

tuted or nonosubstituted by Hal.

in which



Dis very particularly preferably 4-chl orophenyl or 3-chloro-2-pyridyl. R
is preferably, for exanple, H, phenyl or alkyl having 1-6 carbon atons,
whi ch may bwosasbsbdot ut ed by thi ophene) im dazol e, indole, PERZEPOsAIZI4Sal Kyl
or phenyl. R is in particular, for exangple, H methyl, ethyl, propyl,
butyl, tert-butyl, pentyl, cyclopropyl nethyl, thiophen-2-ylnethyl,

i m dazol - 4-yl net hyl, met hyl sul fanyl et hyl, phenyl, benzyl,

pyridi n-3-yl met hyl, indol-3-ylnethyl, am nopropyl or 3-cyanobenzyl,
furthernmore pyri ¢§ Ot Bryl or 8freer ordebictivesip filestionatly ndbdifyeld Q) groupyland WO
021 48099 PCT/ EPO1/135:45 -13 R2 is preferably, for exanple, H or alkyl
having 1, 2, R3, XandkDdre@sigfingd 'atcgﬁ’é\’.”n is preferably 0 or 1. mis
preferably 2. Eis preferably, for exanple, 1,4-phenylene or
1,4-piperidinyl. Wis preferably, for exanple, 2-nethylsulfonyl phenyl,
4-pyridi nyl, ofetrahydropyran-4-yl, 2-oxopiperidin-21-yl,

3- oxonor phol i n-4-yl, dinmethyl am no, diethylam no, piperazinyl,

nmor phol i n-4-yl, 2-oxopyrrolidin-1-yl, piperidin-1lor -4-yl or phenyl. If E

is 1,4-piperidinyl, i I { .. 1 sopropyl,
cycl opentyl (Sjr()i cycl oﬁé@ﬂ‘?ﬁ@?@%ﬁ’éﬁ\%{r%& ft'%%wecgr{[ﬁrﬁ]a _Br?:a)ttbgﬁave one or
nore chiral ggmdtional defvatieisalyotr8atdsatit withna ¥8Molen g bEnpdrogendlysingf or ms.
The forrmula | covers all these forns. Accordingly, the invention relates in

particul ar t@gent conpounds of the fornula | in which at |east one of the
said radicals has one of the preferred neanings indicated above. Sone
preferred groups of conpounds may be expressed by the foll ow ng
syb-formulaegra to I'm which conformto the fornula I and in which the
icals not designated in greater detail are as defined under the formula
I, but in which inla Dis phenyl which is unsubstituted or nonosubstituted

or disubstituted by Hal, A . or . or ridyl, which.is unsubstituted
or momosubst 13 ut ed YS! 86 of §4 fermils LisRarepeR o pLUE s
saturated, unsaturated or aromatic heterocyclic radical having from1 to 2

N, 0 and/or S atonms, which may be unsubstituted or nono substituted by
car bonyl oxyddwe invention also relates to the optically active forms (stereocisomers), the

enantiomers, the racemates, the diastereomers and the hydrates and
solvates of these compounds. The term solvates of the compounds is
taken to mean adductions of inert solvent molecules onto the compounds
which form owing to their mutual attractive force. Solvates are, for
example, monohydrates or dihydrates or alcoholates.

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

The term prodrug derivatives is taken to mean, for example, compounds of
the formula | which have been modified with, for example, alky! or acyl
groups, sugars or oligopeptides and which are rapidly cleaved in the
organism to give the effective compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).



WO 02/ 48099 -14 PCT/EP01/ 13545 in Ic Ar is phenyl which is unsubstituted or
nonosubsti tuted, disubstituted or trisubstituted by Hal, A OR2, S02A,
SO02NH2, COORD aw48®4;, in Id D is phenyl which is unsubstitURGIERN/13545
nonosubstituted or disubstituted by Hal,gA hydroxyl, nethoxy, ethoxy,
hydr oxycar bonyl , nmet hoxycar bonyl or ethoxycarbonyl, or pyridyl which is
unsubstituted or nonosubstituted by Hal; inle R is H phenyl or alkyl
having 1-6 carbon atonms, which nay be substituted by thiophene, imdazole,
i ndol e, SR2, Thedhvertidtyalsoreldtesntd mitordsf ofEhe coinpbupis rof tes éoramula |
1,4-piperidinyl; inlg Ar is phengl whi ch i s unsubstituted or

monosubst i t uBEAOTAING tihke inyeries fOf example: Mbdires b ywpisliastereoners, feby, A,
SO2NH2,  COORg, gy %\‘in[ti'ﬁgtrﬁ@ 184 PROGYCHLE 5 P'16Y?.‘1'0%’or5ﬁt1§6@t ed,

unsat urated or aronm erocyclic’'radi cal ‘having from o2 N O andlor
S atons, whi Jineg®)ard particidsy ptaferablypmixtorassofxstétdoidarediy compbangs. oxygen,
Wis Ar, Het or N(R2)2 and, if E = piperidine-1,4-diyl, is alternatively
R2; in Ih Ar is phenyl which is unsubstituted or nonosubstituted or

di subst i t ut eq: ?égy'_r‘?hlcafé wﬁ%h, o%%%’?‘mo% oﬁgg'\lﬁgggﬁﬁéﬁﬁpgg‘ﬁe .ﬁr?de %ingnyl ’

i mdazolyl, py 1 ndo piperi , PI'p OXO0pi perazi nyl ,

pyrazinyl, 2dexeoRbhe®whatierl-yl, norpholinyl, tetrahydropyran-4-yl,
3- oxonor phol i n-4yl, 2-oxopyrrolidin-1-yl or 2-oxopiperidin-1-yl, Wis Ar,
Het or N(R2)z and, if E = piperidine-1,4-diyl, is alternatively R2; WO

monosubst | { uER B ATLoREM ot it Sl pBrENles R rB M BRI 4801 i i
i&nSUbSti t utgefined umeep shEdfIrmuld Edinidsst@lprEsdls stite@ottervisy. al kyl havi ng

carbon atons, which maybe substituted by thiophene, imdazole, indole,
SR2, cycl oal kyl or phenyl, R2i sHor A, Ei s 1, 4-phenyl ene or 1, 4-piperidinyl, Ws

B oo N BRI forn B O P btoSiy g b BoADELE YEY 62 0
unsubsti t ut e g 10rearPAbhisUNEE prefdirabi) Théthyt achiamidrb etidyl SdPyBO2A)
COOR2, S02NHZ2 orCN, Hetis thienyl, imdazolyl; pyridyl, in ol yl,
pi peﬂd: nyl i pilwrapylngutyl,ZSmmZi, }slecdmtyl;pr,tembr:ayldi hyl;enlz;ooexalsbl-pmylazi n-1-yl,
mor phol i nyl , ,tetrahydr ap-4-yl, ,3-oxanorphol i n- 4-
2- oxopyrrol i c?i'né'lgr 'nﬁgy'@%&&i béfi Eli%ﬁ-oi- ' 'Pﬁiﬁ?ﬁhy[hf‘,m%‘l T&theProRYdoor 1, mis 1
or 2;in i Difexphauyb. whi halfieWfsdasjii 1 uted R N19NosYLSHIZ reglabyHal . or
pyridyl which 15 unsubstituted of monosubstitutedby Hal JRis H’ phenyl or
al kél hiavi ng dclimletl’tydblliy)h1aoolﬁseth|)«lbufm, Mbé-h 13?1lb§12jlpn¢plilgu 1b?;thyh20peﬂaub,
i m dazol e, indole, , C -a or n is H.or is
e phanyl endT vl dlnzion 2 FingeEnpi, &terons pigrerathip o5 e,
PCTI EPOLT 1354810dr@nietngik

A is very particularly preferably alkyl having 1-6 carbon atoms, preferably
. methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl,

hexyl or trifluoromethyl.

Cycloalkyl is preferably, for example, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl or cycloheptyl.

Hal is preferably F, Cl or Br, but also |.

Ar is, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m-
or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl,
0-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-amino-

phenvl. o-. m- or p-(N-methvlaminoiohenvl. o-. m- or b-(N-methviamino-



inll Het Ais alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CFs, nis O,
and their pharmaceutically tolerated salts and solvates; D is phenyl which
I S unsubst i wo @#8099 nonosubstituted by Hal, or pyridyl whiRGT/ER1/13545
unsubstituted or nonosubstituted by Hal 4gR is H phenyl or alkyl having
1-6 carbon atons, which may be substituted by thiophene) imdazole, indole,
SRz, cycloal kyl or phenyl, Rz is Hor A Eis 1,4-piperidinyl, Wis Het, X
AnR inImDR Rz is thienyl, imdazolyl, pyridyl, indolyl, piperidinyl,

mor phol i nyl , opimebaFLéthxyp?wewme pml’-@Zpﬁmhoxynerrbzmylyhenyl 0-, m- or p-
20X0- 2H- pyrazi n-1-y t et rahydropyran-4-yl, 3-oxonorpholin-4-yl or
2- oxopi pendi rﬁN;LNﬂlmethylawn@b pbenyk oal My’ P i Nlimethylamginogarboryt)-6 car bon

mmy. be subst PLENAE 5y A BNEAEDEmRRLBAPI. BTMTE S S IRPaRgEE " "

phenyl, or phgewyl er myobr giluor&sttehydfo-Whi-ai p- brdmpmﬂwstd-tmeﬁ pby Hal or
OH, is phenyl whi ch is unsubstituted or monosubstituted by Hal, or pyridyl
whi ch i s uns@biarppieryd, et Mreas(sthvisuitenapydelphenyls o mpﬁéﬁ;(mectﬂ)"al kyl

a5 AR AR oy 2 0 g 0

1, 4-pi per| di Mvbrophenyl, 2,3-, 2,4-, 2 5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3- 2,4-,
2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3 4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,

. 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichloroophenyl,
2,4 6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-
methoxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-
amino-6-methylphenyl, 3-chloro-4-acetamidopheny! or 2,5-dimethyl-4-
chlorophenyl.

Ar is preferably, for example, pheny! which is unsubstituted or monosubsti-
¢ tuted, disubstituted or trisubstituted by Hal, A, OR? SO,A, COOR? or CN
phenyl.
Ar is particularly preferably, for example, phenyl which is unsubstituted or
monosubstituted or disubstituted by Hal, A, OA, SO.A, SO,;NH,, COOR? or
CN, such as, for example, phenyl, 2-methylsulfonylphenyl, 2-amino-
sulfonylphenyl, 2-, 3- or 4-chlorophenyl, 4-methylphenyl, 4-bromophenyl,
3-fluoro-4-methoxyphenyl, 4-trifluoromethoxyphenyl, 4-ethoxyphenyl,
2-methoxyphenyl, 3-cyanophenyl or 4-ethoxycarbonylphenyl.
Ar is very particularly preferably unsubstituted phenyl, 4-chlorophenyl or
2-methylsulfonylphenyi.



Wis Het, R2 or cycloal kyl, PCT/EP01113545 Het is thienyl, imdazolyl,
pyridyl, indolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl, pyrazinyl,

2- 0X0- 2H pymaxeamsiggyl , norpholinyl, tetrahydropyran-4-yl, R:oRROMBSS0! i n-4
yl or 2-oxo-piperidin-1-yl, Xis NHor_Q4 Ais alkyl having 1, 2, 3, 4, 5
or 6 carbon atons or CF3, n isOorl, and their pharmaceutically usable
derivatives, solvates and stereoi soners, including mxtures thereof in al
rati os. The conpounds of the fornmula | and also the starting materials for
t he prepar at iHe igirfer ekampléd 2t iop 8-fupyl epaoreditignyiet h@orkpymolgkr-s2;, as
described in the literature (for exanple in the standard works, such as

Houben- Vieyl , 4ver Bosudazrdy!l, dr.giinfsenaPyepzatyle 2f, Metdigaexagolyh darf-&r 5-

Chem stry], - Thi - I tga . . rechs eaction
condi tions vﬁ"?{?gawg %gm%@éﬁﬁgéaﬁa% g' ?@"?‘ﬁﬁ'a@?w f‘egéﬁlr gﬂgﬁd&e can

al so be made theq.e 50br @asyrimfitdmWTuRRemhérekpreyarabRr 1,9 B-triizbl-aL e4nef -grent i oned
here in greater detail. If desired, the starting materials can also be
formed in sith k3 4thigzot-hey3apeStybt1-igdi-tateazoi ohrthexadiggel-4romdxtlur e, but

| Compounds of A HERAITT &Y Fo et IRy S ool hedt RS BeetPng o

conmpounds of grhs-yi or M3-thiddiaydit4 sraBRAUBAST £bytiBgziheT Bytazimyl] 1- Phe3r eaction
an

is generally carried out in an inert solvent, in the presence of
aci d- bi ndi ng 4ag®n®6; oprendelybi4r aarb-ispingdalylot -, 2-kéd omie-benzimidazelyl, 1hydr oxi de,

b [ b h f I d of
02/ 48009 PCTFEFD PSR T PRNEPRUPFON i faltr i O PRARRIZOV) r dreFabl y of
%assi um s@ligdMb&RdiShiPoR)l, 2295 8IM5- dPe-AToiiiarbIgf 2an-059®ig base,

h as triethylamne, dinethylaniline, pyridine or quinoline, my al so be
favour abl e. [Bebenzisothianolyhé-, Serfiti ari hennet 3-axadiazadys 2913~ 448-,i &, bet ween

and 150, nor fat-GWnABL-28 o180, T EXARELTY s i thobs ST o' Sl vent s
are water, hylpQealiRans. £Ush 63s7eaaind2elingl SUBH E1diffoxdhRPE 203-, t ol uene
or xylene; chlorinated
5-, 6-, 7- or 8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzo-
dioxol-5-yl|, 1,4-benzodioxan-6-y!, 2,1,3-benzothiadiazol-4- or -5-yl| or
2,1,3-benzoxadiazol-5-yl.
The heterocyclic radicals may also be partially or fully hydrogenated.
Het can thus, for example, also be 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-
dihydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-y|,
tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-
. dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-,
-2- or -4-imidazolyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-
1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetra-
hydro-1-, -2-, -3-, -4~, -5- or -6-pyridy|, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-
morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-,
-4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-
pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-,
-6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,-2-,-3-, -4- -5- -6-, -7- or -8-
isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl,
furthermore preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxy-
phenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoro-



hydr ocar bons, such as trichloroethyl ene, 1,2-dichloroethane,

tetrachl oronet hane, chl orof orm or dichl oronet hane; al cohols, such as

met hanol , ewWmeMspos sopr opanol , n-propanol, n-butanol or tEITERLIASS] ;

et hers, such as diethyl ether, diisopropyl_ ether, tetrahydrofuran (THF) or
di oxane; glycol ethers, such as ethyl ene gl ycol nononethyl or nonoethyl

et her or ethylene glycol dinethyl ether (diglyne); ketones, such as acetone
or butanone; ani des, such as acetamnm de, dinethylacetam de or

di met hyl f or manettdglehBitfoxy)phdnyl, 1253 dilsyarbberszafardrei or 6y ;2,3yRfaxo- des, such
as di nmet hyl sul foxide (DMSO); carbon disulfide; carboxylic acids, such as
form c acid drethylenegdioxyirhenyi oF altermapyvelyis4-difivdio2H-1i%-PenRzedianeribr

ol vents. g S ar vy HE R o B2 sRarPhe Mt of o APRERG o 1

known. |f theyoxdfarargvel , they can, however, be prepared by nethods known
per se. Conpounds of the fornmula I can al so be obtained by reacting
conpounds of the formula IV with conpounds of the formula V. In the

o i ed c d1up Preatt g mondSeRE R ISR Setprefle anRloBSTlE 01 1 e
or - al kyl sul f iyl Heffongll il haninal st 1(10r 2Ne CABhYIOMS Sepfriu! f ony! oxy

or trifluoronethyl 48099 PCT/ EPQL/ 135d5 -19 sul fonyl oxy) or
aryl sul f onyl o¥jichamayree ensaosidutedroranenesubstiited Syl carperd pixygen.

-tol yl sul f onyl . ion, i rally . i ed. - i
ol vent - i n IR B tterati JFF Siedie b F R B L JuREOM i 2 3l kel i or
kal i ne eartdfen%etrﬁédibzdwmdxézmzﬁafyhapaﬁmdﬁyl, BiperitifMaherpholiapiot her sal t of

ak acid of the alkali or alkaline earth netals, "preferably of
pot assi um sdeirahydropyranympiperaainyi, pyrazing, pipgiridin oo pyealidingani ¢ base,

ot e ne BHRENES oS TRN BBiF b Ut 8. GE 4R 880 Depin g
on the condi thepholigedyl dlskopRRSGidinA -yiidrR-bRofgfoNagiqaf ew m nutes and 14

days, and the reaction tenperature i s between about O and 150, normally
bet ween 20 artdetlis@enErarnticliEslyqirefarablytthenyh emidaszoly epyridyhriadblytir ocar bons,
such as hexane,qpéqe{trol eum et heé, benzene, }ol uepe, . or @:?Ena; chl ori nat ed
hydr ocar bons)PIREIMINYs PIRETRZINGY SeXARIRGTaZINY!, NQIPBR|iRY oigtiiydropyran-4-
tetrachl or omgy haRgomBAOIIALL, INREXSIRHb AEo R HANRoxdlnyABRLIR-1 SY6P as
met hanol , et hHanol ,minS(F)%r(;pangP n)-(propgﬂg?, n[}gut g)r(mlpglgjrEs t@r]t-%Eut anol ;
et hers, such Zaexapipetgin-tiyher, diisopropyl ether, tetrahydrofuran (THF) or
di oxane; glycol ethers, such as ethylene glycol nononethyl or nonoet hyl
ether or ethylene glycol dinethyl ether {diglyne); ketones, such as acetone
or butanone; g gesartiediah BF eRGRAbRITABNYAWARK MY LASEB ALY & monosub-
di et hyl f or mam de (DI\'/F); nitri teE, 'sucnyas acetonit rﬁﬂé; suIrP?)?(?des, such
as di met hyl sstitdtediotteligubited dyribvaln Adhgdidxyl eetbaxyy @tlgdxy; hgdraky; such as
farmc acid or _acetic acid; nitrpo conmpounds, such as, nitromethane or
‘ r obenzene:CaEReRYl smMe Cﬁ@o@yﬁw e@@éY%ﬁrBP”wr OHPXE'Q&]Q@'BW 1§ H@S@%ﬁtla
sol vent s. Cor{g%ﬂr@smgﬁ & ti?&éalﬂ 4 can al so be obtained by Iiberating

or rru?a '

conpounds of the romone of their functional derivatives by

treat nent w thisawvenyl partigslariy poeferalily dgehiotophiengl erg@ichloro-246y10dy/148099
PCT/ EPOL/ 13545, - referfﬁzd starting mat?ri a or. the_solvol ysis or

20 S
hydr ogenol ysif® igREetaialy, gniexampisidrPheny Pﬁ@‘WbLﬁW‘Q 16 carhonaiams. n
correspondin ! e?ﬂSU . lIAS&pa or nore
free am no aﬁNJy %ﬁ%?%?gphg%ups, frg(r)e ée“rfigllmildéfim%gﬁ ‘M?bﬁgc’g?@fﬂm
am no- pr ot ectarmphemybup i nstead of an H atom bonded to an N atom in
particul ar t e which carr rou

anR‘-I\t:'g ., inwhich R is an
ani no- pr ot ect® n§ 1§ PRHHUEM ITREPARICaH, Metiar by ATePYr Detybdethitdh carry an
S B SR g S S ity OO

exanpl e thos
methylsulfanylethyl, phenyl, benzyl, pyridin-3-yimethyi, indol-3-ylmethyl,

aminopropy! or 3-cyanobenzyl, furthermore pyridin-2-yl, 2- or 4-fluoro-

phenyl or 4-hydroxyphenyl,



I, but carry a -COOR' group, in which R' is an hydroxyl -protecting group,
instead of a -COOH group. It is also possible for a plurality of -

i denti cal owaloXifsessent - protected ami no and/ or hydroxyl Ogr@UPRO1t16S45€e
present in the nolecule of the starting4Raterial. If the protecting groups
present are different fromone another, They can in many cases be cl eaved
of f selectively. The term "am no-protecting group” is known in general
terms and relates to groups which are suitable for protecting (blocking) an
ani no group #®fds peéfecdisyi forkexampts, il os alkylihavihgdh 2aB8e4 ey 6taarbemove af t er
t he desired chem cal reaction has been carried out el sewhere in the

nol ecul e. Ty@t@”aﬁ of such groups are, in particular, unsubstituted or
substituted I koxynet hyl or aral kyl groups. Since the

anmo- pr ot ect ?‘né pre% %ély raJ#ermved after the desired reaction (or reaction
sequence), th}.eigprtey@gbw'ngl size is furthernore not crucial; however,
preference is given to those having 1-20, in particular 1-8, carbon at ons.
The term "acy ngPrGiﬁ)’abiyszrcﬁwnlﬁdgﬁsﬁwmﬁﬁ ohé dopipatidisyl.sense in

comect o vile RIS P cBERERS 2 pEn AR BYRIBR, BV o

sul f oni ¢ aci q*ﬁ/dr@;fwanmwpard)«@tﬂewdmmwozmarrmwélm any| dimetiayis@md, and

especi al | y aral koxycar bonyl groups. Exanples of such acyl groups are
al kanoyl , suciretaylaammyplperazmlomrpmm 4nvt -oxopyaralidiai ol pipetidin-bs
phenyl acetyl ; 23}{ as benzoyl and tolyl; WO 021 48099
PCT/ EPOL/ 135295' OﬁPé yal kanoyl, such as POA al koxycarbonyl, such as
net hoxycar bonyg s Qtﬂ??ﬁéﬁﬂﬁg@r‘w i5 p?ef"ergblvdll%hhﬁwé@} h@%é@ﬁbl@nﬁopr&%
rt-but oxycarbonyl ) and 2-i odoet hoxycar bonyl; aral koxycarbonyl, ‘such as
Z (" car bobeyglopgniy! oncyelohexylbenzyl oxycar bonyl and FMOC; and
aryl sul fonyl, such as Mr. Preferred am no-protecting groups are BOC and
Mr, furthernore CBZ, Fnoc, benzyl and acetyl. The conpounds of the formula
| are |iberatpg éérﬁﬁb@ﬁ@é 6f tfn\érféﬁmQI'éWmQ?th@bh\éQﬁ mordedtffdl icBatred ahe
protecting group used - for exanple using strong acids, advantageously
usi ng TFA or tpenerfcbﬂecxnaauratcvanommsteae@somenngoms]érmesftormnt;a i evegaimiic aci ds,
such as hydrgghIOflc acid or sulfuric acid, strong organic carboxylic
aci ds, such 486%¢ [QMSor oacetic acid, or sulfonic acids, such as benzene- or
p-tol uenesul fonic acid. The presence of an additional inert solvent is
possi bl e, but is not always necessary. Suitable inert solvents are
preferably orAmordingfyothesiwentien celatesiyl partiadadto theumdmpeuradsedfi theaci d,
et hers, such as tetrah drofuran or di gxane, des, such

DVF,
e ogenat o HoARUBHIBILCT 8bleRstane Pk M SEhaaneRt hasPon of st Breleed
al cohol s, su ,{}f'@é)( Hidvan res of
the above- neﬁﬁ?%ﬁggﬂo ver%’?s arg Epﬁleﬂreﬁ%}r% gw tab?f%%r?{ss %gpgr abl'y
used i n excesxpresdedy ﬁnﬂaofoﬂowmgoéub&fdrmwéeela ahy evhiich andfgpertotther i ¢ aci d

referably used in hefo m of m xture of acetic aci 70%
@ Do o aiptiiiR tnd Raenigh dhe radedls ol BBsGnalingein dietibars A
cl eavage are t P and about 50, preferably
bet ween 15 an%@%a(room“?ée}rl%gﬁﬂa%?&j ?h‘?h CEEP OBut and Mr groups can, for

exanpl e, preferably be cleaved of f using TFA in di chl or onet hane or usi ng
approxi matel y to 5N HCI, in dioxane. at 15-30, and the FMOC ?roup can be

cl eaved of f Q?r"ﬁg ah appr‘%?hﬁﬁl"é’!@c‘@'ﬁ Bneigsidyedar sRoRASUBRSHIESY Pani ne,

elizgt E)r”o??etnlengr grplogggl \?\,:1 H%g%d%&eﬁrr%v58ohydar%encﬁ&§tgpégp@/ ‘9}/%52% e
CBZ, benzyl or the i beramsubsmtbtemer mmndsmstgumdpbyf Halm i t s oxadi azol e
The. presence oD difta, yds amhRoGRlA o DIYCHbHTRTRER INSRUPAL o 2uch o ||
t he presence ba ta y such as
pal | adi um advant ageousl %rgﬁﬁaﬁc%%EB}BEhhcsr‘éﬁiba?ﬁ?gnﬁqu 1 @LQ Na@ e solvents

here are those indicated ove al cohol s, such

as net hanol or ethanol, (Hndwn@esomsunﬂncasnﬂvﬁe uﬁbabkmdtecg@rrmbmms i's
generally carried out at tenPer at ures between about 0 and 100 and pressures
bet ween about 1 and 200 S&bstitsted by gariony o¥v0e and 1- 10 bar.

Hydr ogenol ysis of the CBZ group succeeds well, for exanple, on 5 to 10%
Pdl C in met hanol or using ammni um formate (i nstead of hydrogen) on PdIC in
met hanol | DMF at 20- 30



Exanpl es of suitable inert solvents are hydrocarbons, such as hexane,
petrol eum et her, benzene, toluene or xylene; chlorinated hydrocarbons, such
as trichl or »a tuydsesve, 1, 2-di chl oroet hane, tetrachl or omet harGr/EP01/13545
trifluoromethyl benzene, chloroformor dighl oronet hane; al cohols, such as
met hanol , et hanol, isopropanol, n-propanol, n-butanol or tert-butanol;
ethers, such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or
di oxane; glycol ethers, such as ethylene glycol nononethyl or nonoet hyl

et her or ethyhéehe @lrycol iglph@tyiyvhiet eundubstityted)or meiosuestituted;h as acet one
or butanone; ami des, such as acetam de, dinethglacetanidg

N-net hyl pyrrol i done ( NvPPissibsiiuied By risubstitited by hiat) A, OR’r 8024, such as
acetonitrile; sulfoxides i . sul foxi de (DVBO); carbon

di sul fide; carboxylic acﬁ@%@@gﬂﬁhpﬂc acid or acetic acid; nitro
conpounds, sy§lyas pni trofeEphemg whichid GieRdtiened of McHdsubStieeder et hyl
acetate, or mxtures of the said solvents. The bi phenyl-SOzNH2 group is

preferably enpl oyed in t ésubstituted bytHalt Ar hydrioxyl, methexyatethexy, The
tert-butyl group is cleayeq off, for K ex | e S| TE 02/,48099
PCT/ EPO / 13545 -23 wi th X‘P’QW’&Y%{H‘”‘X&@?\R@ﬁy‘?ﬁrgaﬂﬂ%{eﬁiﬁg&vﬁv&@m" Bref erabl y
with addition of a small pgABYNVhieh i 0h@AitGttdId MméNosttstitied bytHaIS
furthernore possible to convert a conpound of the formula | info another
conmpound of timde f oRul a is by pbenylartality) havingot-bnearboratorps, whighdnay W
radicals) into one or nore R, .. andl or Wradical (s), . for anpl e by
acyl ating an am no groupb rsqbégﬁggﬁ&yﬁﬁl[o,p eB?oWﬂgqggaeﬁdﬁLe'gsrﬁﬁganor
anpl e by hydrogenati on gfq| BRRR¥NE ckel or Pdl carbon in an inert solvent,
ih as net hanol or_ethanol’) ESters’ can be saponi fied, for exanple, using
acetic acid onlusi dg NaOis t4-plaehyleneat 8r4-pigaridinyllHF or wat er | di oxane, at

t t bet 0 and 100. Fr.ee.am furt b
vl ot ad e R me i ool Phamattigs i abSREE B raRos sy o1  de or
al kyl ated using an U”SUb%ﬁédﬁﬂtiﬁﬁe@brfir‘i@lﬁdsiliid{éé%r\{alllél}/h, oRZ €0),A,

advant ageously in an inert solvent, such as dichloronethane or THF andl or

in the presenge of a baséozglhtﬂnCﬁOF?ioelON',l am ne or Syri f“ ne,h atI "

t enperatures between -60 . and +30. |. i S 4- pi peri di nyl , al kyl ati on

of he i per  dine f&?%/:r ggé%aﬁ?{;ﬁ@?&%ﬁ%@%%ﬁﬁﬁ@%ﬁ@#ﬁ%ﬁ ot nods of

reductive amati on. ase i E ; r ipo the

associ ated aci d-addition s%'lﬂt tlusi%}]ggea%e’ggiag!&?g? @%gﬁgﬁ tby Ir\lég%:ti on of

equi val ent amounts of thandéseS atains hehighinky be amsubstitutesbdvent , such as

et hanol, followed by evaporation, Suitable acids for this reaction are, in

parti g:JI a:, t hose which @W%B}%ﬁ’%év&éf?‘iﬂﬂ%}é@%bl e fsgl ts. tT_hus, i é is

possi bl e to use inggganig [ xanple sulfuric acid, nitric acid,

hydrohal i ¢ aci ds, such ags ﬁgﬁ(é)tc%llgﬁ?z acid or hydrobrom c acid, phosphoric

P S e s e LS
s, in particul ar ) . - aliphatic, alicyclic,
liphatic, BiBmatic or HBPEPYANRIED S HB 'é‘i‘t@éc?rr W%@F'@t%(gpboxyl ic,

sul fonic or sulfuric aci VY OWR { t i pr opi oni c

acid, pivalic acid, diet %i?ua‘isﬁ‘f*%&a& i hh%f%@%%fb@égﬁé%,ﬁ?z?& d, |

pinelic acid, fumaric aciGN, malefic acid, lactic acid, tartaric acid, malic

acid, citric acid, '_?ﬁguconi c .acid, ascorbic acid, nicotinic acid,

i soni cotinic acid, t harethignyletmidagalyl PyRdy. midaly! RiPsEAEW!.sul f oni ¢ aci d,
2- hydr oxyet hanesul f oni ¢ g, zL | idinBr HOLHEBES ni c acid,
napht hal enenono- and -di ?ﬁ%ﬁﬁpgpg@ibéﬁ%ﬁfﬁéﬂggﬂﬂ uzfél)%t?ggllswrggﬁl ts with

physi ol ogi cal | y unaccept abyle marplislinyl,aetrakpdnlpgrari-d+yat 3oxomdrphinuged f or
the isolation and/or purification of the conpounds of the fornula |I. On the
ot her hand, conpounds of Yﬂ,t?e°¥%9m|lij'm'1ddr9rg£0mn%ﬁ@'6d1'Vhto t he
correspondi ng net alsal t ¢ Airmgtaﬁrllgﬁ&d ar alkali netal or alkaline earth
netal salts, or into the correspondl ng” ammoni um salts using bases (for
exanpl e sodi um hydr oxi de,arapifds sigipediyide oxidiy, saliemathasipRiat e or

pot assi um carbonate). It is also possible to use physiologically acceptable
organi ¢ bases, such as, for exanple, ethanolam ne. Conpounds of the fornula
| according to the invention nmay be chiral owing to their nol ecul ar
structure and nmay accordingly occur in various enantio nmeric forns. They
can therefore exist in racemc or in optically active form Since the
pharmaceutical activity of the racemates or stereoi soners of the conpounds
according to the invention may differ, it may be desirable to use the
enantioners. In these cases, the end product or even the internedi ates can
be separated into enantioneric conpounds by chem cal or physical neasures
known to the person skilled in the art or even enpl oyed as such in the

o Y . o r - T



by reaction with an optically active resol ving agent. Exanples of suitable
resol ving agents are optically active acids, such as the R and S forns of
WD 02/ 48099 wWrRedZ/484d / 13545 - 25 tartaric acid, diacetyltard¢BEPO/IASIS,

di benzoyltartanc acid, nmandelic acid, mgkic acid, lactic acid, suitable
N-protected am no acids (for exanple N-benzoyl proline) or

N- benzenesul fonyl proline), or the various optically active canphorsul fonic
acids. Al so advantage i s chronmat ographic enanti onmer resolution with the aid

of an opticalhyi actpve r esphehylgviaele i ufdWsteadRrenonosubstituted or
di ni trobenzoyl phenyl gl ycine, cellulose triacegtate or ,other derivatives of

carbohydrates or chiral | disubstitied Sy Hale AR \ArLQOR) grpyrEdylwhigh IS sed on

i oo < Sorvent. mt ur SESUERURGLOGRoAGiGR s © oo o

i sopropanol / acet onig'ri | e js HOpheX@aH dikyihavity {-& ¢drb8A atdms; whied rhayenti on
furthernore relates to the use of conpounds of the formula I d/or their
physi ol ogi cal | y accept ablbe sifastituted bytthiopbeapamidazeleomdplearSficeut i cal
preparations, in particular, by non-gchemi cal nethods. They can be converted
here into a suitable dosga‘é'OPﬁ?YhPfB ®er with at least one solid, liquid
and/or sem |iquid qécipi e graassi stant and, if desired, in combination
with one or nore further active ingredients. The invention furthernore
rel ates to medi candnts cdasrbréd-phenylane bedst-pwpesidiypound of the fornula |
andl or its pharmaceyti cal.l Afgﬁaﬁbl eN&?ri vatives, solvates and stereoi soners,
i ncl udi ng m xtures ther edt Gl er 21)%35, and optional ly excipients andl or
si stants. These medi cangpgi § E£apibsridiagd mdmn@@,@rmgwe\%hﬁary medi ci ne.
tabl e excipients are organic or inorgani c substances which are suitable
for enteral (for exanpl ei®aky)hayingdneBa#t, Hor Bogarban atems r &Fsat i on and do

t t with th | . L f D! t bl ils,
banzyl el conol's. sty endS BBRANMNER if YasiATBuEd i senasubsri e &r ' '
triacetate, gelatin, car W)%{iﬁjtggib £IPA?@A,6§(§2?§EC@OI$t SbgnH2rgfxg_r1esi um

ne.

stearate, talc or vaseli uita of oral’ adm'nistration are, in
particular, tablets, pillGN, coated tablets, capsules, powders, granul es,
syrups, juices or drops, . . WD 02) 48099 PCT/ EP01113545 -26 suitable for
rectal administrati ar ¢8 Q’Uﬁ%ﬁsi"‘ﬂ@?iﬂ%@,' prFF{YIaHP‘é?ﬁoP'pﬁHpW eral
adm ni stration are sol Utid?ﬁgfp f ; s . nggg?) tions,
furthernore suspensions, enu %ﬁ&’ﬁ?é’?@'ﬁ%’%&h@aﬁ@%ﬁ'ﬂghl ta gﬂf%&?gtﬂbpi cal
appl i cation are oi nt ment sl-ylc mempioloyl petvdbydropyraai-deyl a3-oraswiplegineds. The
novel conmpounds may al so be Ixo hi | iqsed and the resultant |yophilisates
used, for exanple, to prépae ‘P&{ré@t IRy -5 FaPXRRIBRRAINTY¥L, pr epar at i ons
i ndi cated nmay be st|.q=ﬁg|i i 3¢ endr@r conprise assistants, such as |ubricants,
preservatives, stabilisers andlor Wwetting agents) enul sifying agents, salts
for nodifying the asnoti dspPraeskure, buffer substances, colorants and
1bavours andlor a plurality of further active ingredients, for exanple one
more vitanins. THe cor#%\éd?fd% of the formula | and their physiologically
accept abl e sglts ¢ be (e i r ‘?HPH | Gl es, such
as thronbosi ?h 'rryo?%r di alqéﬁﬂ? éﬁc‘?’ﬁ'gﬁ?égb%%@%%ﬁg?om séélfbr?ﬂde{ggm‘rg) ion,
apopl exi a, angi na pect or iHal, oepyridy siticrafst urisubstiuted as monasubstituesat | o
intermttens, tunours, tunour diseases and/or tunour netastases. In
general , the substances Rycldali ng to the invention are preferably
adm nistered in do bet - i i«C ween 5
and 100 ng, per dozgze urll%:\?ﬁrb‘F%g%%rl %§ﬁ&@g%?%¢gpgﬁﬁysbgb@eﬁg bout
0.02 and 10 ng/ kg of bodybersitgstitutetidyethipphehieinsidezol inddds SRy rcyelaeh
patient depends on a wide variety of factors, for exanple on the efficacy
of the specific conpound HIEPEENYon the age, body wei ght, general state
of health, sex, onpghe dii?’i—l oPR the tinme and nethod of adm nistration, on
the excretion rate, nedi canent’ conbi nati on and severity of the particul ar
illness to which ti@e therigny4-phphylefe, Oral adninistration is preferred. The
invention furthernore relates to nmedi canents conprising at |east one
compound of the forWul a Iis Znaetyisulionytphemiteuti cal |y usabl e derivati ves,

X is NH or O,



WO 02/ 48099 PCT/ EPOL/ 13545 -27 sol vates and stereoi sonmers, including

m xtures thereof in all ratios, and at |east one further nedi canment active
i ngredi ent . widne2/4s08ention also relates to a set {kit) consPGI/EPIY/10545
separate packs of (a) an effective anpung of a conpound of the fornula |
and/or its pharmaceutically usable derivatives, solvates and stereoi soners,
including m xtures thereof in all ratios, and (b) an effective anount of a
further nedi canment active ingredient. The set conprises suitable

contai ners, such ag boxess alkpfhavidgal 206t 4] 89r shagboRbt@NPOHIOFS, The set
may, for exarrpl e, conprise separate arrpoul es each containing an effective
amount of a conpoumd of %6, fornula | and/or its pharmaceutically usable

derivatives, solvate ter 0 tu t hereof in all
rati os, and an eff |t689£r5?3{fﬁ'$8%l1’ @yapﬁ@%d%&g%&ﬁeﬁql é??l ve ingredient
in dissol ved il | ygphi | %Qhéwmmahes LR Yl RBd fo mhdrdsibsBituted Byes to the
use of conpounds of the formula | and/or their pharmaceutically usable
derivatives, solvates andlalterpyridys sinighsis unseibstiiuted af manosebstitetesbt in al |
ratios, for the preparat Q'rlolf a nedi canent for the treatnent of
thronbosi's, nyocardi al tion, arteriosclerosis, inflammation,

apopl exi a, angi na [gct or iS$H, bﬂéhﬂr&%lﬁylﬁatvﬂfg mﬁﬁbﬁsét(ymsc\bvﬁ%' a0
intermittens, tunmours, tumour diseases andl or tunour netastases, in

conbi nation with at |easﬂoeosubstltuteﬂ@rythmheaepmmdamlemdpig;r’c‘d%ﬁ,ent Above
and bel ow, all terrperatures a iven in C. In the follow ng exanpl es,
“conventional work-up' né:é{ﬁ@ailﬂlﬁ Rﬁ?@\" is added if necessary, the pHis
[ usted, if necesggry, toHpgtmeen 2 and 10, depending on the constitution
t he end product, the mxture is extracted with ethyl acetate WO
02/ 45099 PCT/ EP01113545 498 /bpipgridinybr onet hane, the phases are separat ed)
the organi c phase is dried %er sodi um sul fate and evaporated, and the
product is purified'by chs b tography on silica gel andlor by
S-H{St al l'i sation. Riygal ugsfBngl Inhie@z8§!, pyRbyeiHdolt Pipkriaffi at el met hanol
o morpholinyl, piperazinyl, 2-oxopiperazinyl, pyrazinyl, 2-

oxo-2H-pyrazin-1-yl, tetrahydropyran-4-yl, 3-oxo-
morpholin-4-yl or 2-oxopiperidin-1-yl,

X is NH or O,
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3,
n isOor1;
inll R is H, phenyl or alkyl having 1-6 carbon atoms, which may
o be substituted by thiophene, imidazole, indole, SR?, cyclo-

alkyl or pheny!,
or phenyl or pyridyl, each of which is monosubstituted by
Hal or OH;

inlm D is phenyl which is unsubstituted or monosubstituted by
Hal, or pyridyl which is unsubstituted or monosubstituted
by Hal,

R is H, phenyl or alkyl having 1-6 carbon atoms, which may
be substituted by thiophene, imidazole, indole, SR?, cyclo-
alkyl or phenyl,

R? is Hor A,



Mass spectronetry (MS). El (electron ionisation) Mt ESI (el ectrospray
ionisation) (MH)+ FAB (fast atom bonmbardnent) (MtH)+ i Exanple 1 1.1 1.08
g of 4-net hwowe4shel i ne are added to a solution of 3.0 g GfCT/EP01/13545

{R) 2- benzyl oxycar bonyl am no- 3- phenyl pr 99i70_ni c acid (Z-D phenyl al ani ne),
2.52 g of 2'-nethyl sul fonyl bi phenyl -4-yl'am ne, 1.93 g of

N- ( 3- di met hyl am nopropyl )- N -et hyl carbodi i m de, hydrochl ori de (DAPECI) and
1.43 g of 1-hydroxybenzotnazole (HOBt) in 25 m of DMF, and the m xture is
stirred at room temperat iy ¢ 4£pipeidinyr,t her 40 hours. The reaction mxture is
introduced into water, and the precipitate is filtered off, giving benzyl
((R}-1- (2" met hyl suMony| i PebAY 1 areygleadianoyl ) - 2- phenyl et hyl ] car bamat e
("AA"), ESI 529, wg].0~ Q &l _ ~s5 N. : 0 ' 0f . g of "AA" in
50 m of nmethanol iHsfe thyd?sotgé%na}]t?’e'hl"%s%_ér!ué’ é&ﬁﬁ’@ué"ﬁﬂ@?'%&@@éﬁcar bon as

catal yst. The catal yst i@i(fﬁ#ﬁﬁhﬁﬁ otoipipertbip ﬁgi/@zlhyﬂ, S-NEMaSraAnd t he

resi due is chronmat ographed over a silica 48099 PCT/ EPOL/ 13545 - 29

gel columm (petrol eum et Heyl] morgholinybitetralyydrgpyiangd-yl, 3-oxomorpholin-4-
(R)-2-am no- N-(2' et hyl su| f onyl bi phenyl - 4-yl ) - 3- phenyl pr opi onam de ("AB"),
ESI 395, OHN ~ OS2 N V|65\°XPrF?'R%“€X'”1ﬁ¥X81 ng of 4-chl or ophenyl

i socyanate are added to @& R etoon of 200 ng of "AB" in 5 m of

di chl oronet hane, and the mxture is stirred at roomtenperature for a
further 4 hours. 260 ng ¢f alkyl k@dnarti 203t hyd pahicashen atams enE€Fspol yami ne
resin) are subsequently added, the mxture is stirred at roomtenperature
for a further 18 hburs, &h qrﬂe resin is separated off. Renoval of the

sol vent gives and their pharmaceutically usable derivatives, solvates and
-2-[3-(4-chl orophenyl)ureido]-N(2"-nethyl sul fonyl bi phenyl - 4-yl) - 3- phenyl
propi onami de, ESI St@eoidomearsNnbluding mixtgres thereofin alliratids./ ~ \ 1 Cso (Xa) =
8.6 x 10-8 M ICSO (Mla) =6.5x 1008 M WD 02/ 48099
The compounds of the formula | and also the starting materials for the
preparation 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
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

mentioned here in greater detail.

If desired, the starting materials can also be formed in situ so that they are
not isolated from the reaction mixture, but instead are immediately

converted further into the compounds of the formula I.

Compounds of the formula | can preferably be obtained by reacting
compounds of the formula 1l with compounds of the formula lll.

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

hydroxide, carbonate or bicarbonate or another salt of a weak acid of the



-30 Exanmple 2 PCTIEPOL/135:~5 2.1 A solution of 3.0 g of

(R) - 2-am nopropionic acid (D-alanine) and 5.63 g of sodium

hydr ogencar wonateoson 50 ml of water is heated to 80. 10. 3 PETEHP01/13545

4-chl orophenyl isocyanate are added, anggthe nmixture is stirred at 80 for a
further 1 hour. Conventional work-up gives

(R)-2-[3-(4-chl orophenyl)ureido] propionic acid ("BA"), ESI 243. 2.2 28 ny
of 4-net hyl norpholine are added to a solution of 68 ng of "BA", 62 ny of

2' - met hyl sul tixayil drigikeiimg eatty rtals eprefé@b)y offdotamsiaf, BARKGH, catciugBomy of
HOBt in 1 mM of DMF, and the m xture is stirred at roomte eratur for 40
hours. The r &aesileh Tﬂﬁe)@dﬂ*@on of aporarnie b@sensyrhias tiethyamin éj"ﬁ\eérﬂz\f pitate

is filtered

urei do] - N-( Z%rl@?ﬁwh& ony L‘ﬁq%ﬁ‘eegﬂ}m@ ;ng‘rég%w)gr%em[)deeperegg g%h Anal ogous
reaction of ¢BRAitivhs iséd)the-redction titiens beyweeradewvmintiteand ddidhys,

(R) - 2- (3- phenyl urei do) pentanoi c aci d

2-{ 3- phenyl u.aaddbw@aqttqﬁi tepmeraturg iy belyyaesrakou @°@nd 150°, normally

2. (3. bhonyl uPBMRREGHRR dRera, Y Propom e e

2- (3- phenyl urei do) - 4- (net hyl sul fanyl ) butyric acid,
3- phenyl ur ei do) - 2- phenyl aceti c aci d,
[ 3- (4- ﬁxammehw}ah@mﬂ salvenisrarepyalpr, diidcocarbeans, such as

g [(Z))Z}I’I Iph [ﬁiﬁ% b %QHGEES%,LEJ%F) r°xr§/'|§nea drfbrinated

[

(

(3-pyr Ih%fbcérwdm %‘u@ﬁ)déetﬁbﬁl@%éth?@hé; 1,2- dlchloroethane
(3-pyridin-2-ylurei do) pentanoi c acid, (S) 2-(3- phenyl ur ei do) pent anoi ¢

(R) - 2- (tarqx;hkbrmmettaawmrém@rmnt dishiarorethane; algahaiS ISIBOFS - 31

O L e AR AP AR B Sudt P o
3- phenyl ughgl) %&Pbé’ﬂ!éﬁhﬂ%tﬁer &lé@prbp?ﬂé‘ﬂhéf ecbﬁﬁhﬁ‘&%ﬁ‘urﬁn%ﬂ# or

(3-chl orophenyl ) urei do] phenyl propi oni ¢ aci d
- (4- td10>faneo olycet emepshaw:h)as wytme:glm myd)mnmpir‘ghocrrmoathyl

(2. S mBRenb s S airBhae RERireey: Fofifes; such as

- (4- nRbibHPHMEHERE! SiRlde3: BIRGNNYS Ebefan%écdn?f@tﬁylacetamlde or
- (2- met hoxyphenyl } ur’ei do] - 3- phenyl propionic acid

-(4- dlmebtyﬁarmm}dqomﬁ ); )mtrdaesj(s}.lcﬁasrmqtdnrmtrdp; snﬂfcn(lda&s aduch
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(4 etr carbonylphenyl)ureldo] 3- phenyl pr opi oni ¢ aci d,
nyl urP@MEOYE 5- BOC- ani noval eri ¢ aci d,

phenyl ur ei do) - 3- phenyl propi oni c aC|d,

phenyl ur ei do) - 3- phenyl propi oni ¢ aci d,

(4- diecstaptmgngompoendbodf tBedgrholaedbsihe 1 1bpreogeneradly tknown. If
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WD 02148099 -32 PCT/ EPA /13545

(S)-2-[3-(4-nmet hoxyphenyl ) urei do] - 3- phenyl propi oni ¢ acid,

(S)-2-[ 3- (4wir2rsgoeny| ) ur ei do] - 3- phenyl propi oni c acid, PCTI/EP01/13545
(S)-2-[3-(4-fluorophenyl)ureido]-3- phen;(%)propi oni c acid,
(S)-2-[3-(4-fluorophenyl)ureido]-3-phenyl propi oni c aci d,
(S)-2-[3-(3-fluoro-4-met hoxyphenyl ) urei do] - 3- phenyl propi oni ¢ aci d,
(R) - 2-[3-(4- et hoxyphenyl ) ur ei do] - 3- phenyl propi oni ¢ aci d,

(R - 2-[ 3- (4- bukompdry))dr)atyieulenylSxyphaving B-0picarboh atontk (preferabl

(R -2-[3-(4-io0do hdgﬁgl )UI‘ZI do] y3 )ﬁenyl gropl oni c acid, (P Y
(R)-2-[3- (4- phanylophartplijf@ml@(y - phenyl propi oni ¢ aci d,
(S)-2-[3-(3-trifluorophenyl)ureido]-3-phenyl propionic acid,

(R -2-[3-(3-trifluorophenyl)ureido]-3-phenyl propionic acid, gives the
follow ng compeygdstion is generall\x carried out in an inert solvent, in the presence of
(S)-2-(3-pyridin-2-ylurerd

- met hyl sul f onyl bi phen | - il ) pent anoam de
, ESI 467; | encaoadea)ndmg;agem poeferanly agstkalvor aﬁ/(a&ne earth meta
(

5, S TR AR o .
2- (3-phenyl U%ﬁdaﬁct)ré}kélﬁwe@@*tmﬂe‘iéllbf Bfaféﬂ@bWWd)taésMh? 'S%d(lffﬁ'(%d)ﬂgmgr

;U

y!) propi onam de, ES| Xa)
7.5x10-'M  caesium. The add|t|on of an organlc base such as tnethylamme dimethyl-
2- (3- phenyl urei do) - N- Isulfo eny zol 4-y|)pr
opi onani de, E8|IN&pRY '@g@r olin ezoxa tbg@n{g%p ?flj@‘
- 2I (3- p?ewﬁrwlglm%awé’o b&%Mréy:bf wbhumgedw{hécdddur@@uge@rfhée ESI

2- (3 phenyl ureacton thiné 25 be’mdqri auf&vf/omyutasmmhw dayyla)ndrlthmtemtlemll fanyl butyr
d ESI

S 3 pheny! ulIBBEIRIE 1 Heted) ARGHT 6randi SHa Az F betySem oby Padet ari de.

ESI 500; 1C$aqapXa) = 2.3 x 10-6 M [Cso (Mla) =2 x 10-6 M WD 02148099

PCT/ EPOL/ 13545 - 33

{S)-2-[3-(4-chl orophenyl )urei do] -N-(2'-net hyl sul fonyl bi phenyl -4-yl)-3

henyl

(R 5" Lo BABHIAem Bh g abS ines] SRvpas. afE A PORG: BIBRRGPAENSy

3- phenyl pr opiy | S?&N ylens; chlorinated hydrgcarhons
(R -2-(3-pyri %I n- -yFHFezi gé Céoluenehyl Infebﬁy bllnp nﬂ-g-ylb) '
pent anoam de sulSlas4fichloroethylene, 1,2-dichloroethane, tetrachloromethane
(S)-2-(3-pyridin-4-ylureido)-N 2" - et h}l]l sul fonyl bi phenyl - yI)
chloroform or dichloromethane; alcohols, such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl
ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers,
‘ such as ethylene glycol monomethyl or monoethyl ether or ethylene glycol
dimethyl ether (diglyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide
(DMSO); carbon disulfide; 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.

Compounds of the formula | can also be obtained by liberating compounds
of the formula | from one of their functional derivatives by treatment with a

solvolysing or hydrogenolysing agent.



pent anoam de, ESI 467,

(R -2-(3-pyridin-2-ylureido)-N(2'-nethyl sul fonyl bi phenyl -4-yl)

pent anoamn dwo i2f809467; PCT/EP01/13545
(S)-2-(3-phenylureido)-N(2'-nethylsul fegyl bi phenyl -4-yl)pentano am de, ESI
466; (R)-2-(3-pyridin-3-ylureido)-N-(2'-nethyl sul fonyl bi phenyl -4-yl)

pent anoam de, ESI 467,

(S)-2-(3-phenyl ureido}-N(2'-nethyl sul fonyl bi phenyl -4-yl)-3-(pyridin

3-yl) propi onam de, ESI 515;

(S)-2-(3-phenylureido)-N-(2'-nethyl sul fonyl bi phenyl -4-y|l)-_3-(i ndol - 3

yl ) pr opi onanPaeferned stasmg materials for the solvolysis or hydrogenolysis are those

2 (3 Bneny uhBNARINE(8 o FE Ryl | 30N BhBE R edosta B BReRRRE g5, *°°

(S)-2-[3-(3- éhbl&frmhgﬁs)?ﬁl gz&s@sdﬂkteléid(cﬁ'oﬁ@éﬁmbﬁelfré@@wlihb RIngiror hydiraixyl - 3

phenyl pr opi onam de, ] ) . .
(S) - 2- [ 3- (4- groupsuprefecaliy thosenyhichreargoan RMie-preteating graumipstead of

bi phenyl - 4-yl) - 3- phenyl i ES| 582 . \

(S o s (2 b PR BhpRe e B o b Rgs g yPisn sReAn B - 5
phenyl pr opi ogaiislen wrRth R4& an amino-protecting group, instead of an HN group,
(S)-2-[3-(4-¢ethoxyphenyl }ureido]-N FZ' - met%yl sul f onyl bi phenyl -4-I_YI }

3- phenyl pr opeodénritiese WBicheEBTY an WpdoaxykpogectrgrgrerRp instesgsof-tbe

(9 2-[3- (4 mpt byl oo Ly o 00 1% (2, Bt LS Ui Qe BoPATEhS kil
. I, but carry a -COOR” group, in which R” is an hydroxyl-protecting group,
instead of a -COOH group.
It is also possible for a plurality of — identical or different — protected amino
and/or hydroxyl groups to be present in the molecule of the starting
material. If the protecting groups present are different from one another,

they can in many cases be cleaved off selectively.

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
chemical reaction has been carried out elsewhere in the molecule. Typical
‘ of such groups are, in particular, unsubstituted or substituted acyl, aryl,
aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
removed after the desired reaction (or reaction sequence), their type and
size is furthermore not crucial; however, preference is given to those
having 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process.
It includes acy! groups derived from aliphatic, araliphatic, aromatic or
heterocyclic carboxylic acids or sulfonic acids, and, in particular,
alkoxycarbonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups.
Examples of such acy! groups are alkanoyl, such as acetyl, propionyl and

butyryl; aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl;



(S)-2-[3-(2-met hoxyphenyl )ureido]-N-(2'-nethyl sul fonyl bi phenyl -4-yl)
3- phenyl propi onam de, ESI 544;
(S)-2-[ 3- (4wex drg999ar bonyl phenyl ) ur ei do] - N- (2' - net hyl sul f RGIVEP01/13545
bi phenyl - 4-yl) - 3- phenyl pr opi onam de, ESpq286; _
{R) -2-[3-(3-chl orophenyl )ureido]-N(2'-nethyl sul fonyl bi phenyl -4-yl)-3
phenyl pr opi onam de, ESI 548;
(R -2-[3-{4-trifluoronethyl phenyl)ureido]-N(2'-nmnethylsul fonyl
bi phenyl - 4- ylajyI8xysieamdybrsuzhasaROde alkeslycd@idnyl, such as methoxycarbonyl,

R) - 2-[ 3-{2-chl orophenyl )ure - met fonyl bi phen 3
|(thanyI |[or 0|{o| Oﬁmﬁwggrb@g{ll @Z%ZI-tncLIoroethoxycarbgnylu|3 61 ?lt I tox carbor¥yl?
(R-2-[3-(4-¢ s -4-yl)
S ey ios oo BhH PRIEIML A LRI, kg rbOMy I P Y CH 28 aMo

(R-2-[3-(2- mehb@xwph@nwthwyeedmylokyc(azbenﬁtmd BMIO @ naridbanytenifoiny
yl ) - 3- phenyl pr opi onam de,
(R -2-[3- (4 éﬂﬁ'@??d\dftrb%?ﬁf%ﬁéM'?QTFEPWG}'U&IQ(QUP%%§9&@%WT

bi phenyl -
2- (3- phenyl urel%wwqﬂpﬁyl Su ony b| pﬁgnyl 4-yl)-5-BOC-am no

val er am de,
S) - 2- (3- phenyl urei do) - N- (2' - met hyl sul f onyl bi phenyl - 4-yl } - 3- phenyl pr opi onam
i(d)e) E(SI 2141)(@ compo&nds cgf the formlzllalare |lbgrateg from thelr%n}ctlonapl yIPTop

(R)-2-(3- phe%hg%ﬁ‘ O) d'él'p&%dmg13 rp%l SFHJO eod?%l bgﬁrB[]Erl'.Péed4 %I )exgnff)h&[mlng

pr opi onam de

-2-[3-(4- c‘strbﬂgwwd)/uh@g@@hslwszngrrﬁww;serbhmnwéu@hﬂmdls&uyhg 3

| opr opyl pr opi onam de;

2-[ 3- ( 4- chl ooHBesKANAINEraasTic Reids: sueh Ay hydrackigrianagid @npulfyrig ecids

(R) -5 13 (4 SHPHBKIAENG ERnriE Higs, suchasigeriaraasayeacish anaianis

propi onam de achkfs, sdé? as benzene- or p-toluenesulfonic acid. The presence of an
additional inert solvent is possible, but is not always necessary. Suitable
inert solvents are preferably organic, for example carboxylic acids, such as
acetic acid, ethers, such as tetrahydrofuran or dioxane, amides, such as
DMF, halogenated hydrocarbons, such as dichloromethane, furthermore
also alcohols, such as methanol, ethanol or isopropanol, and water
Mixtures of the above-mentioned solvents are furthermore suitable. TFA is
preferably used in excess without addition of a further solvent, and

. perchloric acid is preferably used in the form of a mixture of acetic acid
and 70% perchloric acid in the ratio 9:1. The reaction temperatures for the
cleavage are advantageously between about 0 and about 50°, preferably

between 15 and 30° (room temperature)

The BOC, OBut and Mtr groups can, for example, preferably be cleaved
off using TFA in dichloromethane or using approximately 3 to SN HCI in
dioxane at 15-30°, and the FMOC group can be cleaved off using an
approximately 5 to 50% solution of dimethylamine, diethylamine or
piperidine in DMF at 15-30°.



WO 02/ 48099 PCT/ EPOL/ 13545 - 35
-[3-(4-chl orophenyl ) urei do] -N-(2' - met hyl sul f onyl bi phenyl -4-yl)acet am de,

| 458; WO 02/48099 PCT/EP01/13545
-[3-(5-chl oropyridin-2-yl)ureido] - N-(222rret hyl sul f onyl bi phenyl - 4-yl)
- phenyl pr opi onam de;
R) - 2-[ 3- (4- br onophenyl ) urei do] - N- (2' - net hyl sul f onyl bi phenyl -4-yl)-3
henyl pr opi onani de;

R) - 2- [ 3- ( 3- Proteeing gidtigtoxbizheszn Bélférh@'@éd hydrageﬁatyhyiamfbpexémple
I phenyl -4-yl) - 3- phenyl pr opi onam de, ESI
2- [ 3- (4- chl o8 deyizyLerdhediberatian ofn@ewnmq grUPHT PMdisyaxadigaole
hexanoam de,

(R) - 2-[ 3- (4- QﬁT't’)thb\fﬂj&ﬁ%%?'&PH%‘]’ Off. o5 &XARAiS %r?%ﬂmﬁfwweﬂerQGQ{'i-z

phenyl acet amm? présehce ¥t a catalyst (for example a noble-metal catalyst, such as
(S)-2-[3-(4-chlorophenyl)urei do]-N-(2'-nmethylsul fonyl bip enyI- 4-yl) -
met hyl pent anpatadiam, advantageously on a support, such as carbon). Suitable

ﬁrg hil Lgng gngglﬁe gspﬁgr%yal)e%(e)sglrldlcatgé abrg\a/teh p')sallj |E:8Iré I1‘k<3r QQaGr%He 4-yl)-4

(S)-2-[3-(4- %&Id?%%nemds)rﬁé@ia%] oPethénol®r miges f e &4 D yithed- y! )
3- phenyl pr opi onam de,

(S)-2-13-(4- hydmg@mty;shs lsr@rmauy\namedrmn@n@upemwasu hetergh-aboyt P- 3
Fg)engl FEOFAO%%EO@Wr)egplére&cﬁetm_egg-abﬁél{ h AN A9 RPT. RrEREARNY Bh- v ) - 3pheny!
ﬁ;g'z?{‘zf"( - FoB oA 0 Rt rogenelvin.f hs SBRSTEUPSSREses a1

yl pr opi oexaime, diSh t&32% Pd/C |n methanol or using ammonium formate
(9)-2-13-(3- f(llng’?era% élf hrLE rQSeX)pc?r? ur{ %e(a'\gnow/_dl\ﬁF at tohélé sul fonyl

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane,
trifluoromethylbenzene, chloroform or dichloromethane; alcohols, such as
methanol, ethanol, isopropanol, n-propanol, n-butanol or tert-butanol;
ethers, such as diethyl ether, diisopropyl! ether, tetrahydrofuran (THF) or
dioxane; glycol ethers, such as ethylene glycol monomethyl or monoethyl
. ether or ethylene glycol dimethyl ether (diglyme); ketones, such as
acetone or butanone; amides, such as acetamide, dimethylacetamide,
N-methylpyrrolidone (NMP) or dimethylformamide (DMF); nitriles, such as
acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQO); carbon
disulfide; 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.

The biphenyi-SO.NH, group is preferably employed in the form of its tert-

butyl derivative. The tert-butyl group is cleaved off, for example, using TFA



bi phenyl - 4-yl) - 3- phenyl pr opi onam de,

(R)-2-[ 3-(4-met hoxyphenyl ) urei do] - N-(2' - net hyl sul fonyl bi phenyl -4

yl) - 3- phenyvor @pisasoani de, ESI 544; PCT/EP01/13545
(R)-2-[3-(4-bronophenyl )ureido]-N(2' -_E%%Eyl sul f onyl bi phenyl -4-yl)-3
phenyl propi onam de, WO 021 48099 PCT/ /13545 - 36

(R -2-[3-(4-fl uorophenyl)ureidoJ-N-(2'-nethyl sul fonyl bi phenyl -4-yl)-3
phenyl propi onam de, ESI 640;

(R) - 2-[ 3- ( 4- witehagrheithout wdelitide] efMar{ Riertnsdiberhts preferapdiybimthedditich 9ff 9 - 3
phenyl propi onam de, ESI 532;

(S) - 2- [ 3- ( 3- small|anewHalANIsMe A1 10T BY ¥SJUREX 2' - met hyl sul f ony!

bi phenyl - 4-yl) - 3- phenyl propi onam de, ESI 582;

(R -2-[3-(3-trifluoronethyl phenyl)ureido]-N-(2'-nethyl sul fonyl

bi phenyl - 4- yllt)is 3artthermore paRs e to eenverSh cofiipoundasfihe féanuRamintal of the BOC
protecting group from

2- { 3- pheny! uBBPHEr caMEDUREkofithe feauAa | By seeNerting gng osmeeeRiPnbyval er ani de

gi ves the co . . 1 :

2- ( 3- phenyl u%g‘lag%ﬁ/yl\rl-afj?aj(ﬁ%{ 9/I° l(Jelqrorp]?,qebli?ph%n%,Ppg{ogl\el_rggg:%l(ﬁ vf%'i eram de,
hydrochl or i dexafmple B heylBtifgRIrfardindglo0p B Ted sty iritho gfoups to amino

4- (mor phol i n- 4- ﬁé) an?l [ %e ng'?h (S - 2-(3?phen I urgi_do) -93- phen | pr opi oni c
aci d, 2-(3- plasenpuifer exgropledyy kydrepenation on Raney nickel or Pd/carbon in an

53 pheny! uthog 80 sCelARIREROR) SefeBEhC aci o
2-[ 3- (4- chl orophenyl ) ur ei do] caproi ¢ acid,

3- (4-chl orophenyl ) urei do] - 4- (net hyl sul fanyl } butyric acid,
- 2- [ 3- ( 4- Esterscisnevsy Bapenified] for epamnle; usiigiacetic acid or using NaOH or

(B2 3 (4 GBI Wb ErElordualBl Aot ol G fures bewaan or 1 ow no

conmpounds:  gAQ {48099 PCT/ EPQA / 13545 - 37

Free amino groups can furthermore be acylated in a conventional manner
using an acid chloride or anhydride or alkylated using an unsubstituted or

substituted alkyl halide, advantageously in an inert solvent, such as

dichloromethane or THF and/or in the presence of a base, such as triethyl

amine or pyridine, at temperatures between —60 and +30°.

. If W is 1,4-piperidinyl, the alkylation of the piperidine nitrogen can be

carried out by conventional methods of reductive amination.

A base of the formula | can be converted into the associated acid-addition
salt using an acid, for example by reaction of equivalent amounts of the
base and the acid in an inert solvent, such as ethanol, followed by
evaporation. Suitable acids for this reaction are, in particular, those which
give physiologically acceptable salts. Thus, it is possible to use inorganic
acids, for example sulfuric acid, nitric acid, hydrohalic acids, such as
hydrochloric acid or hydrobromic acid, phosphoric acids, such as ortho-

phosphoric acid, or sulfamic acid, furthermore organic acids, in particular



(S)-2-(3-phenyl ureido)-N[4-(norpholin-4- yI)phenyI] 3- phenyl propi on am de,
ESI 445 ~Oo0o ~NJ NN\ I \ ~~NHO\

2- (13- phenyl wieai@pooN- [ 4- (nor phol i n- 4-yl )phenyl ] val er am de,pdAPOZATS4S

(R -2-(3- phenyl ur ei do} - N- [ 4- (nor phol i n- 44yl )phenyl ]-3- phenyl pr opi onam de,
ESI 445; 2-(3-phenyl ureido)-N[4-(norpholin-4-yl)-phenyl]-3-(3-cyanophenyl)
pr opi onam de, ESI 470;

2-[ 3- (4-chl orophenyl ) urei do] - N-[ 4- (nor phol i n-4-yl ) phenyl ] capro am de, ESI
445, 2-[3- (4aﬁbh9tr@m|@?dlld aF flighalticNatomatioopheterdeyétiy marobagld ord- met hyl -, ~

sul f anyl but yram de

(R -2-]3-(4- mlyhasmppxylrcesutﬁqmlmqr@u(fwc@mﬂsl, Forexamme éRiE a6icbpi onani de,

Eri hf/flosal (erséﬁ\]zaés 4 Chl OBRI acH BI IFc éjc% dle[hyléég?l p&c% rﬂal%an.l, gé)genyl] 4

(R)-2-[3-(4- %Db@h%@ﬂ)’ﬂ)l)ﬂ&@'é&'ﬂﬁ Ol (8 Fiﬁé’lbid“aé’id)’labﬁb%@bd karfaric
nmet hyl val er am de, 445, WD '02/ 48099 -

acid, mallc acid, citric acid, gluconic aC|d ascorblc acid, nicotinic acid,
isonicotinic acid, methane- or ethanesulfonic acid, ethanedisulfonic acid,
2-hydroxyethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid, naphthalenemono- and -disulfonic acids, and laurylsulfuric acid.
Salts with physiologically unacceptable acids, for example picrates, can be

used for the isolation and/or purification of the compounds of the formula |.

On the other hand, compounds of the formula | can be converted into the
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). It is also possible to use physiologically acceptable organic

bases, such as, for example, ethanolamine.

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.

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
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
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



Exanpl e 4 Reaction of 1-(pyridm4-yl}piperidin-4-ylnmethylamne with
(S)-2-(3-phenyl ureido}- 3-phenyl propi oni ¢ acid,

(R) - 2- ( 3- pheyéamsedodo) - 3- phenyl propi oni ¢ acid, 2-(3-phenylROZERG)IFHEeri C
acid, {S)-2-[3-(4-chlorophenyl)ureido] ;g5phenyl acetic acid,

2-[ 3- (4-chl orophenyl ) ur ei do] caproi ¢ aci d,

2-[3-(4-chi orophenyi)ureido]-4-(nethyl sul fanyl ) butyric acid,
(R)-2-[3-(4-chl orophenyl ) urei do] propi oni ¢ aci d,

2- [ 3- (4- chl otandrémtidy diaicetyltaitatit fzica) udper2zoyltaanp aoid, enaredic acid,

g % g g j ﬁm 8}%%&;%&& ggllp;,gy_Jéeipt;?lgOhlg_p?éfélcl)e%rgrﬁiln%néc%dg ?fio(r]I example
S)-2-[3-(4- - ' -4 ' i ; :

(R 2- 13- ( 4. hPBPERERSpLDENH A BrELIMNBIANEE GG various opticall

(R) - 2- [ 3- (4- cletivs eaphvriuiopiciadids - Alkeydvantigecisatirdmatographic enantio-

(R)-2-[3-(4-chl orophenyl ) ureido] -4-nethyl butyric acid,

(S) - 2- [ 3- (4- angroesphsin Wit tiedaip-of ansentipalyegtve resalvng agent (for
R)-2-[3-(3-chl -y i n-6- ' - 2= ' [ -

b 57 4~ chi o SpEns Py MBP B R Ree SN B Rblee B ghher deriva:

2- [ 3- (4- chl onigebenyhibohydrstes or chlallyderivatisedanethaerysiedoolymers

(R)-2-[3-(4-chl orophenyl)ureido]-2-(tert-butyl)acetic acid,

(S) - 2-[ 3- ( 4- cmmabiisedan silicaiggh] Exampias ofbwila enelents tasithis purpose

2-[3-{4-chl h I i -2- (2011 .aph t] ' R P01/ 13545

(R -2 5 (4 P SRORBRUR SF plibkiofs poy/erk RERBLFO SHAAT) b R Tekene?

(S) - 2-[ 3- (4- GédrbpansIaderomitii€otor éxérhpld Hotherhas B2 pesti ¢ acid,

-2-[3-(4-chl orophenyl ) urei do] - 2- (4- hydr oxyphenyl ) aceti ¢ aci d,

8 -2-[3-{4-chl orophenyl ) urei do] - 2- (4- hydr oxyphenyl ) acetic acid,

2- [ 3- (4- chl orldshisngnhen Birthsraeee rejatasi tg, the use of compounds of the formula |
S)-2-[3-(4-chl I i.dol] - 3- I QN ' : | 43099

br pU 7 1 3588l gRp PRy Gl AR ANE 8l Y6 b Bration BB B c aci

2- [ 3-{ 4- chl orcepiiealpreparitPk: #r partibulBr oot thérficar flettfods. JTegtoad ki d,
anal ogously to Exanple 2 gives the foll ow ng conpounds: .
(S) - 2- ( 3- phedpnyeded biprevinto & suitabie dosage fgsnplegether-withyateantene solid,
henyl pr opi onam [ 458 OHH)N NI NNI/ \ \ L~ 1 =N
(R -5 (- bherhis ey Srifpin(t Sxbaiarh of poBishittantlt siratl, Fyqridina-
phenyl propi ongyl Wigh oRlor #idte further active ingredients. .
2- (3-phenyl urei do)-N-[ 1- (pyridin-4-yl)piperidin-4-yl methyl]val eram de, ESI
410; (S)-2-[3-(4-chlorophenyl)ureido]-N[1-{pyridin-4-yl)piperidin-4-yl

hyl ]-2-ph | i : . .
(R o 32 e REEHA M ineiess FReres togpprigrments FomPHEnadt 1938 A%t ny | ca

proam de, ESleofigsbund of the formula | and/or its pharmaceutically usable derivatives,
solvates and stereoisomers, including mixtures thereof in all ratios, and

‘ optionally excipients and/or assistants.

These medicaments can be used in human or veterinary medicine.
Suitable excipients are organic or inorganic substances which are suitable
for enteral (for example oral), parenteral or topical administration and do
not react with the novel compounds, for example water, vegetable oils,
benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol triacetate,
gelatin, carbohydrates, such as lactose or starch, magnesium stearate,
talc or vaseline. Suitable for oral administration are, in particular, tablets,

pills, coated tablets, capsules, powders, granules, syrups, juices or drops,



2-[3-(4-chl orophenyl )ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylnethyl]
4- met hyl sul f anyl but yram de, ESI 476;

(R) - 2- [ 3- (4wanesophenyl ) urei do] - N-[ 1- (pyri di n-4-yl) pi per i RGTHERMLIPSAS
nmet hyl ] pr opi onam de, ESI 416; -26 -

2-[ 3- (4-chl orophenyl ) ureido] - N-[1- (pyr| di n-4-yl) pi peri di n-4-yl met hyl ]
3-(t hi ophen-2-yl) propi onam de, ESI 498;

2-[ 3-(4-chl orophenyl )urei do]-N-[1-(pyridin-4-yl)piperidin-4-yl nethyl]
3- (i ndol - 3- yIs)Jnablpifonmtdleadrﬁislistfmmn are\ADpPREUEISs) sedabiErot passseral 40
2-[
val
(

3- (4-chl or ophenyluref ol N[ 1- oy Lol ncwl ) pperl i 4ot i
S)-2-[3-(4- . .
(213, e ersa@rdnsggf@ggg] eDyfstorig® Bided; 4ha eLRaBiboricbred

(R) - 2- [ 3- (4- cppticatidreand dintraeits] ell’éa{rﬂs (lepOdearrsrdr alb(}a aismas'adispraysyThe
nmet hyl ] - 4- net hyl val eram de, ESI 459; l;'/l
(R) - 2- [ 3- (4- EWVE SYRRAYNYTMEYRIQ m[liorem%%aﬂd meyr%i'tem lvap u.&akﬁs

(R4 o (o SRS SRRy, ERlspaR ety rfataiont, Togbrdbelhians,

met hyl | - 4- metifgitatedymaybeesterBeddddd/or compnse assistants, such as Iubncants
(S)-2-[3-(4-chl orophenyl)ure| do] - N-[1-{ ;l) yridin-4- yI)p| peri di n-4-vyl
met hyl | - 4- rretﬂﬁ?#i%@w%ﬁmsé%bl I$gss ang/er wetting agents, emuisifying agents, salts

(R)-2-[3-(3- g4l y:%#qgégsmat{ér&bggdrel\'bmer(&Yﬂétgﬁcﬂes cblorBhR& ! N-4- Y

nmet hyl ] - 2- pheny ace

2-[3-(4-chl Orfmbamér)dlbﬁagﬂdlrd}it){ afflupher detiveltingredientss; fah axafnpié oeehor |
‘, 3-trifluoropr OPI onam
more vitamins.

The compounds of the formula | and their physiologically acceptable salts
can be used for combating thromboembolic tlinesses, such as thrombosis,
myocardial infarction, arteriosclerosis, inflammation, apoplexia, angina
pectoris, restenosis after angioplasty, claudicatio intermittens, tumours,

tumour diseases and/or tumour metastases.

In general, the substances according to the invention are preferably
administered in doses between about 1 and 500 mg, in particular between
. 5 and 100 mg, per dosage unit. The daily dose is preferably between
about 0.02 and 10 mg/kg of body weight. However, the specific dose for
each patient depends on a wide variety of factors, for example on the
efficacy of the specific compound employed, on the age, body weight, gen-
eral state of health, sex, on the diet, on the time and method of adminlistra-
tion, on the excretion rate, medicament combination and severity of the
particular iliness to which the therapy applies. Oral administration is pre-

ferred.

The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or its pharmaceutically usable derivatives,



2-[3-(4-chl orophenyl )ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylnethyl]
2-{pyridin-2-yl)acetam de, ESI 479;

(R) - 2- [ 3- (4wahesegvhenyl ) ur ei do] - N-[ 1- (pyri di n-4-yl) pi per i REFH/BEROE{13545

met hyl ] -2-(tent-butyl)acetamnm de, ESI 4587 .

(S)-2-[3-(4-chl orophenyl )ureido] -N-[1-{pyridin-4-yl)piperidin-4-ylmethyl]-2
-(tert-butyl)acetam de,

2-[ 3-(4-chl orophenyl )urei do]-N-[1-(pyridin-4-yl)piperidin-4-yl nethyl]

2- ( 2-f | uor oplselvdtdsiart aterdeisoFfsirs di6luding mixtures thereof in all ratios, and at

(R -2-[3-(4-chl orophenyl Yurej do]-N-[1-(pyridin-4-yl)piperidin-4-yl
met hyl | - 2- ( 4J$¢%&f@ﬁH5\ﬁ9% W@&a&‘}ﬁf&éd'&éi Gg'e”t-

(S)-2-[3-(4-chl orophenyl )ureido]-N[1-(pyridin-4-yl)piperidin-4-yl
met hyl ] - 2- (4-fl uor ophenyl ) acet am de,

(R) - 2-[ 3- ( 4- dmlecnoehiiory bisorrelaies td\a [sét (kit) rcodsistiAg Yf sppprate packsiof |
nmet hyl ] - 2- (4- hydr oxyphenyl ) acet am de, ESI 494 WO 02/ 48099 - 42
(S)-2-(3- pher@ uedi Qf?gctlge@wt@f@ﬁq;mqy%pgthe formula | and/or its

{R) - 2-{3-phenyl urgi -3 LQR.C: Aci : | val eric
acid, gives the ]p g‘ﬁ?@éﬁ%ﬁ%%&%ﬁ%@%&?@%&'X%%&%rmﬂa@%d%&hg@’

(S} - 2- ( 3- phenyl urisdld@ihg¥nikRirestidngbsin albratidsi phenyl - 4-yl met hyl ) - 3

phenyl propi onam de, ESI 528;

(R) - 2- (3- phenyl uraé‘ﬁdo) -N-(2' - met hyl sul f onyl bi phenyl - 4-yl net hyl ) - 3phenyl prop
| onam de, ESI

2- (3- phenyl ur@53%]-?\@%”9%?%”?&Iaffgr'—]t)r/‘fe[)mpﬁ%j(ia%aym?%-aﬁﬁr\{gtiﬂ%ﬁ d\i/eaqt'er

. The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate ampoules
each containing an effective amount of a compound of the formula | and/or
its pharmaceutically usable derivatives, solvates and stereoisomers,
including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in

dissolved or lyophilised form.

The invention furthermore relates to the use of compounds of the formula |
and/or their pharmaceutically usable derivatives, solvates and stereo-

. isomers, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of thrombosis,
myocardial infarction, arteriosclerosis, inflammation, apoplexia, angina
pectoris, restenosis after angioplasty, claudicatio intermittens, tumours,
tumour diseases and/or tumour metastases,

in combination with at least one further medicament active ingredient.

Above and below, all temperatures are given in °C. In the following
examples, ‘conventional work-up’ means that water is added if necessary,
the pH is adjusted, if necessary, to between 2 and 10, depending on the

constitution of the end product, the mixture is extracted with ethyl acetate



am de, ESI 480. Exanple 7 Reaction of 1-(pyridin-4-yl)piperidin-4-ylamne
anal ogously to Exanple 2 with

(R} - 2-[ 3- (4wanb28099henyl } ur ei do] - 3- phenyl propi oni ¢ aci d, PCT/EP01/13545
(R}-2-[3-(4-chlorophenyl }ureido] -2- phenggacetic acid,

2-[ 3- (4-chl orophenyl ) ur ei do] pent anoi ¢ aci d,

(S)-2-[3-(4-chl orophenyl ) ureido]-3-phenyl propi onic acid, gives the

fol | owi ng conpounds:

(R) - 2- [ 3- ( 4- onldichipioemathine ehdqihaSep bré sepacdited 4hglorganiggtiasieris 4rigld] - 3
phenyl pr opi onam de, .

( E) - zl- [ 3- (4- QYEbEBdNENSYIfaleandp aroratedpand dhe PIRANCE 1P WdIeHPY- 4- yI ]4 éz 22
. . | : 21 9 P . -
Y i o Domateds a6 8 cfifta deFiandiutioy orfElflie-ABAORY Tailielialisincty

pent anoani de,geEBIud®O ethyl acetate/methanol 9:1.

(S)-2-[3-(4-chl orophenyl)ureido]-N-[1-(pyridin-4-yl)-piperidin-4-yl]-3
phenyl pr opi oM@ssiepegifamelon(Me).de, E Q"eQ%BU igRis#HINY M Reacti on of

2' -tert-butyl am nosul f onyl bi phenyl g%@%gg%@gﬁ#@géﬂs@y(%ﬂ_lﬁxanpI e 2 with

(R)-2-[3-{4-chl orophenyl ) ureido] - 3- I'ves the

fol I owi ng conpound: FAB (fast atom bombar.dment? $M+H?+
(R -2-[3-(4-chl orophenyl )ureido]-N-(2'-tert-butyl am nosul tony

Example 1

. 1.1

2-benzyloxycarbonylamino-3-phenylpropionic acid (Z-D-phenylalanine),

1.08 g of 4-methylmorpholine are added to a solution of 3.0 g of (R)-

2.52 g of 2'-methylsulfonylbiphenyl-4-ylamine, 1.93 g of N-(3-dimethyl-
aminopropyl)-N'-ethylcarbodiimide, hydrochloride (DAPECI) and 1.43 g of
1-hydroxybenzotrniazole (HOBt) in 25 ml of DMF, and the mixture is stirred
at room temperature for a further 40 hours. The reaction mixture is intro-
duced into water, and the precipitate is filtered off, giving benzyl [(R)-1-(2'-
methylsulfonylbiphenyl-4-ylcarbamoyl)-2-phenylethyl]carbamate ("AA"),
ESI 529,

1.2 A solution of 4.39 g of “AA” in 50 ml of methanol is hydrogenated
using palladium on active carbon as catalyst. The catalyst is separated off,

the solvent is removed, and the residue is chromatographed over a silica



bi phenyl - 4-yl )-3-phenyl propi onam de, and renoval of the protecting group
gi ves the conpound

(R) - 2-[ 3- (4vambasophenyl ) ur ei do] - N- (2" - anmosul f onyl bi phenyPCHERI1j13345

phenyl propi onam de. Exanple 9 Reaction_ef _

1- (tetrahydropyran-4-yl)piperidin-4-ylamne anal ogously to Exanple 2 with
(R)-2-[3-(4-chl orophenyl ) urei do] - 3- phenyl propi onic acid gives the foll ow ng
conmpound: WD 02/ 4S099 PCT/ EPO1/ 13545 - 44

(R) - 2-[ 3- (4- ijell eohpire(peticleamdherethit écte"ibfeéhwrr@cR)Mm WN-(2'-

pi peridin-4-yl]-3-phenyl propi onam de Exanple 10 Reacti o

1-i sopr opy! pipahysuifonylpiphienyk4wl ) B-phenylpropionamide ( AB" ) ES' 395,
(Rt-2-[3-(4-chl orophenyl }urei do] - 3- phenyl propi oni ¢ aci d,

(S)-2-[3-(4-chl orophenyl)ureido]-3- phenyl pr opi oni ¢ aci d,

2-[ 3-(4-chl orophenyl )urei do]valeric
(S)-2-[3-(4-chl orophenyl)ureido]-2-
Exanpl e 2 gives the foll ow ng conmpo

acetic acid, analogously to

opropyl pi peridin-4-yl]-3
phenyl propi onam de, -
(S)-2-[3-(4-chlor ﬁm \$sgpropyl pi peridin-4-yl]-3
phenyl propi onam de, hydroc I oride, | 443,

2-[3-(4-chl orophenyl) [ -N-[ 1-i sopropyl pi peri din-4-yl]val eram de,
hydrochl ori de, ESI 395; "AB"

hydr chI.

1.3 81 mg of 4-chlorophenyi isocyanate are added to a solution of

200 mg of “AB” in 5 ml of dichloromethane, and the mixture is stirred at
room temperature for a further 4 hours. 200 mg of tris(2-aminoethyl)amine-
polystyrene (polyamine resin) are subsequently added, the mixture is
stirred at room temperature for a further 18 hours, and the resin is separa-
ted off. Removal of the solvent gives (R)-2-[3-(4-chlorophenyt)ureido]-N-
(2'-methylsulfonylbiphenyl-4-yl)-3-phenylpropionamide, ESI 548,

ICso (Xa) = 8.6 x 10° M;
ICso (Vlla) = 6.5 x 10° M;



(S)-2-[3-(4-chlorophenyl }ureido]-N-[1-isopropyl pi peridin-4-yl]-2

phenyl acet am de, hydrochl oride) ESI 429. Exanple 11 Reaction of

1- (t et rahydmapy2/48099- y| ) - pi peri di n-4-yl net hyl am ne with  PCT/EP01/13545

(R -2-[3-(4-chl orophenyl ) urei do] - 3- phenghpr opi oni ¢ aci d,

(R) -2-[3-(4-chl orophenyl ) ureido]-2-phenyl acetic acid, anal ogously to
Exanpl e 2 gives the foll ow ng conpounds: WO 02/ 48099 PCT/ EPOL/ 13545 - 45
(R)-2-[3-(4-chl orophenyl )urei do]-N-[1-(tetrahydropyran-4-yl)

pi peri di n- 4- \Hxamglg |2 - 3- phenyl propi onam de,

(R -2-[3-(4-chl orophenyl )urei do]-N-[1-(tetrahydropyran-4-yl)

pi peridin-4-yl nethyl]-2-phenyl acetam de, ESI 471 Exanple 12 Reaction of

4-(2- ' |
(R -2 15 (- il or s ERES AT B 6P araminopropionis aed (Pyplenine) and

(S)-2-[3-(4- c%@gccﬂrs@awmtmydrcrge]ncarmwhrpsommlcnﬂvmtepmheeaeamgoms| y to
Exanple 2 glves the foll ow ng

(R)-2-[3-(4-cH %Qdﬁﬁ’eﬁ'?'P)’Qﬁ"@%]SDﬂymat@zﬁréﬁﬂﬂeﬁe?PG|”He mixture, ifetifred 3

phenyl propi o d . )
(S)-2-[3-(4- C’%:ﬁgr g%heny’? UI:’L]EP S q@-rtv ntan%lx\'\c')%"ikpur IP)%[) (#ecr:\}}l lj°—3
phenyl propi orphengd ur&&b]pﬁrﬂﬂoﬁt&iﬁiﬂem Resic243n of

4- (3- oxonor phol i n-4-yl ) phenyl am ne w t

(R)-2-[3-(4-chl orophenyl ) urei do] - 3- phenyl propi oni c acid

2.2 28 mg of 4-methylmorpholine are added to a solution of 68 mg of
“‘BA”, 62 mg of 2'-methylsulfonylbiphenyl-4-ylamine ("BB"), 54 mg of

. DAPECI and 38 mg of HOBt in 1ml of DMF, and the mixture is stirred at
room temperature for 40 hours. The reaction mixture is introduced into
water, and the precipitate is filtered off, giving (R)-2-[3-(4-chlorophenyl)-
ureido}-N-(2'-methylsulfonylbiphenyl-4-yl)-propionamide, ESI 472.

Analogous reaction of “BB” with

(S)-2-(3-pyridin-2-ylureido)pentanoic acid,
(R)-2-(3-phenylureido)pentanoic acid,
2-(3-phenylureido)-3-(thiophen-2-yl)propionic acid,

‘ 2-(3-phenylureido)-3-(3H-imidazol-4-yl)propionic acid,
2-(3-phenylureido)hexanoic acid,
2-(3-phenylureido)-4-(methylsulfanyl)butyric acid,
2-(3-phenylureido)-2-phenylacetic acid,
(S)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid
(R)-2-[3-(4-methylphenyl)ureido]-3-phenylpropionic acid
(R)-2-(3-pyridin-4-ylureido)pentanoic acid,
(S)-2-(3-pyridin-4-ylureido)pentanoic acid,
(R)-2-(3-pyridin-2-ylureido)pentanoic acid,
(S)-2-(3-phenylureido)pentanoic acid,
(R)-2-(3-pyridin-3-ylureido)pentanoic acid,



anal ogously to Exanple 2 gives the follow ng conpound:

(R)-2-[3-(4-chl orophenyl ) urei do]-N-[4-(3-oxonor phol i n-4-yl ) phenyl ]

3- phenyl pr omoRsde . WO 02/ 48099 -46 Exanple 14 PCT/ EPGWGTIEBYH3HE 1 2.0
g of chlorophenyl isocyanate and 100 ngga¢f. di butyltin dilaurate are added
to a solution of 2.0 g of DIL-mandelic acid in 20 m of dichl oronethane,
and the mxture is stirred at roomtenperature for 18 hours. Conventi onal
wor k- up gives 2-[N-{4-chl orophenyl) car banoyl oxy] - 2- phenyl acetic acid
("CA"}, ESI $SE>2 (Mplﬁ%rmdwa-épymmrﬁkmppi@himacidre added to a solution
of 100 ng of of , 1- ridin- | peridin-4-ylnethylamne, 63
my of DAPEC §?13 @é’rﬂﬁj‘ re@té Fﬁd@ #ﬁyl B/ﬁ)& 3t the mxture is stirred
at roomtem nventi onal work-up gives

S [N (A chl o?g ?%ﬁéﬁlur%ﬁdéj%r&ﬁé’ﬁl% -aci®

car banoyl oxy2-{8-pheriyiyrdidid)acdtiy bridi per i di n- 4-yl net hyl ] - 2- phenyl acet ami de,

ESI 479, O H N-OQ ~ ~ ~ 08 M The fol | owi ng
conpounds ar éSb‘@f@r@e@"ﬁmh@&MBIBW%W%]%‘PPéHQ%’WmW'PFﬁ}C' and (S)-mandelic acid

(9 b SR SR dbL SR g Per O

2-[N-(4-chlor Sme[ay(|2)ct&0hmmylyt)w;e]|dd}3 -phépylprapionié ad|d pi peridin

4-ylmethyl]- 2(8?h?[%y(|4a§tﬁsagypr?eenyl)ﬁ}'/glég]cg lp%relngﬁoroggmc acid,
(S)-2-[3-(4-methylphenyl)ureido]-3-phenylpropionic acid,
(S)-2-3-(2-methoxyphenyl)ureido]-3-phenylpropionic acid,

‘ (S)-2-3-(4-ethoxycarbonylphenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(3-chlorophenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(4-trifluoromethylphenyl)ureido}-3-phenylpropionic acid,
(R)-2-[3-(2-chlorophenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(4-ethoxyphenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(2-methoxyphenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(4-ethoxycarbonylphenyl)ureido]-3-phenylpropionic acid,
2-(3-phenylureido)-5-BOC-aminovaleric acid,
(S)-2-(3-phenylureido)-3-phenylpropionic acid,
(R)-2-(3-phenylureido)-3-phenylpropionic acid,

‘ (R)-2-[3-(4-chlorophenyl)ureido]-3-cyclopropylpropionic acid,
2-{3-(4-chlorophenyl)ureido]-4-(methylsulfanyl)butyric acid,
(R)-2-[3-(4-chlorophenyl)jureido]propionic acid,
23-(4-chlorophenyl)ureido}acetic acid,
(R)-2-[3-(5-chloro-pyridin-2-yl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(4-bromophenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(3-fluoro-4-methoxyphenyl)ureido]-3-phenylpropionic acid,
2-[3-(4-chlorophenyl)ureido]hexanoic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-2-phenylacetic acid,
(S)-2-[3-(4-chlorophenyl)ureido]-4-methylpentanoic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-4-methylpentanoic acid,



/48099 PCT/EPQA /13545 - 47 Anal ogous reaction of
ridin-4-yl)piperidin-4-ylnmethylamne wth

(4- chl wepmMso9d ) car banoyl oxy] aceti c acid, PCT/EP01/13545

(4- chIorophenyl)carbannyloxy]prop|g?lc aC|d,

4- chl or ophenyl ) car banoyl oxy] - 2- (2-11 uor ophenyl ) aceti c aci d,

4- chl orophenyl ) car banoyl oxy] - 2- (4- chl or ophenyl ) aceti c aci d,

4- chl or ophenyl ) car banoyl oxy] - 2- (2- chl or ophenyl ) aceti ¢ aci d,

[ N-(4-qB) .Qt[gp(lqemyétﬁds@phaﬁw)urgpqd] -Ppliéhytropicamitackd, ) acetic acid, gives

| | owm ng _conpounds:

4-chl ol roramentepy burgidal-3-hepylirreRianis-3gig.- pi peri di n- 4- yl
At Eﬁéﬁgﬁ%ﬁ%&émwb%{eid%%-&hinrnyﬁO&*%‘ %8G _ bi peri di n-4-yl

] propi g8 A-fidro H;ényl)ure|do] 3-phenylpropionic acid,
4-chl orogi'lr?::‘-,[:‘]3 ; arbgm)yl oxy] - 2- (2-fl uorophenyl )-N-[1-(pyridin

pi peri dS orpH-mathaxinheny Bgreidel73-phenylpropionic acl

4. per .°3R‘i—"ﬁ%%&x%ﬂﬁﬁ{%sﬁ%rgﬁdélégﬁﬂéﬁgs%?s%>acw; [1- (pyridin

chl or(mybzepl 14-Bry) wémvéndage%ﬁéhwr@mbamféd.dl\#[l (pyridind-yl)-pi

4-yl met hyl ] acet am de,

N- (4- dR) -c?r@p%@ﬂbpbanﬂ&mﬂq}@phenxlgmﬂ)mc@phhnyl) N-[1

I pgkﬁ)&p&g@'ﬁﬁ&ﬁéﬂ%ﬁth ]%C-phgmlgrdplomc aC|d3 Exanpl e 15 Reaction

n- 4-

clo

3- (4-

3 (2 & %?%Bﬁ?e%'Fbt*?@é"@]>P§E'§“§%*ﬂ“%ﬁ‘8ﬁf§%‘?§'°§%‘% WO 02/ 48099 - 48
3- ( r

4- dR) - (Efluprerhany] ursigola dhecy epiapiakcidnal ogously to

2 gives the foll ow ng conpounds:

NN

oQ_I—AlAl/—\_/-\_I—\O

p
4-
i n-
[

[

y
- [
- [
[
e
gives the following compounds:

(S)-2-(3-pyridin-2-ylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-
pentanoamide, ES| 467; 1Cs, (Xa) = 3.8 x 10°M:; ICso (Vlla) = 2.7 x 10° M;
(R)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)pentano-
amide, ESI 466; ICs, (Xa) = 2 x 10°M; lcso (VIla) =93 x 107 M;
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yi)-3-(thiophen-2-
yl)propionamide, ESI 520; ICs (Xa) = 1.2 x 10°M:; ICs (Vlla) =
7.5x 107 M;
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-3-(3H-imidazol-
4-yl)propionamide, ESI 504; ICso (Xa) =2 x 10°M; ICs (VHla) = 2 x 10° M;
(R)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyi-4-yl)hexano-
amide, ESI 480; ICso (Xa) = 3 x 10°M; ICso (Vlla) = 1.7 x 107 M;
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yi)-4-methyl-
sulfanylbutyramide, ESI 498; ICs, (Xa) = 2.3 x 10° M; ICs, (Vlla) =
1.8x10°M;
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-2-pheny!-
acetamide, ESI 500; ICs, (Xa) = 2.3 x 10°M; ICs, (Vila) = 2 x 10° M;



PCT/ EPOL/ 135~5

(S)-2-[3-(4-chl orophenyl)ureido]-N[1-cyclopentyl piperidin-4-yl]-3
phenyl pr opi eyod/4e99 ESI 469; ( R)-2-[3-(4-chl orophenyl PCT/EP01/13545
)ureido]-N-[ 1-cycl opentyl pi peri di n-4-y|_b33 phenyl propi onam de, ESI 469;
(R)-2-[3-(4-chl orophenyl ) ureido]-N-[1-cycl opentyl pi peridin-4-yl]-2
phenyl acet am de, ESI 455. Exam-~l e 16 Reacti on of
4-(2-oxopyrrolidin-1-yl)aniline with

(R)-2-[3-(4-chlor( swzem@wer hoFsay]-Nr(@pimettyds@foryibiphenyl-4-y)-3-
(S)-2-[3-(4-chl orophenyl)urei - 3- phenyl propi oni ¢ aci d, anal ogously to
Exanpl e 2 gi \mf@nwmopl@hameldf%(ﬂ&ﬁ)unds

(R)-2-[3-(4-chl or&jj%e&ylg e?rl\ﬂgllnerl\\l'lkﬁe&i%] W@%étﬂblsﬂk&n}lb?ﬂﬁeﬂb?@@)l 3pheny!

pr opi onam de, ESI
(S)-2-[3-(4- cgubﬁé bﬁﬂ)‘{d)dé#ﬁ@ledEB'INQB‘l (2- oxopyrrol I di n-1-yl)phenyl]-3

phenyl pr opi onam de anpl e 17 Reaction of 4- eridin-1- I)anlllne wth
(R -2-[3-(4-chl or(&%@pymler%]wewphéhga m@by@nﬁ‘@nﬂbmeny -4-yl)-
(S)-2-[3-(4- chI ;# gkﬂo] 3- phenyl pr opi oni ¢ aci d, WO U2/ 48099 -49
{R)-2-[3-(4- cﬂﬂ J 0] - 2- phenyl aceti c acid, anal ogously to

Exanpl e 2 gives t(@ X @l bpidiR-GRIGIEB AR Hith B0 foAAbibRenyl-4-yl)-
pentanoamide, ESI 467,

(R)-2-(3-pyridin-2-ylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-
pentanoamide, ESI 467;

. (8)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)pentano-
amide, ESI 466;
(R)-2-(3-pyridin-3-ylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-
pentanoamide, ESI 467;
(S)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-3-(pyridin-
3-yl)propionamide, ESI 515;
(S)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-3-(indol-3-
yhpropionamide, ESI| 553;
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)propionamide,
ESI 438;
. 2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)acetamide,
ESI 424;

(S)-2-[3-(3-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide, ESI 548;

(S)-2-[3-(4-trifluoromethylphenyl)ureido]-N-(2'-methylsulfonyi-
biphenyl-4-y|)-3-phenylpropionamide, ESI 582;

(8)-2-[3-(2-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide, ESI 548;

(S)-2-[3-(4-ethoxyphenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-
3-phenylpropionamide, ES| 558;



(R) -2-[3-(4-chl orophenyl ) ureido]-N-[4-(piperidin-1-yl)-phenyl]-3

phenyl pr opi onam de, ESI 477,

(S)-2-[3- (4whbpasophenyl ) ur ei do] - N-[ 4-{pi peri di n-1-yl) - phewmyi/gEP@/13545

phenyl propi onam de, ESI 477,

(R -2-[3-(4-chl orophenyl)ure| do] - N-[ 4- (p| perldln 1-yl)-phenyl]-2

phenyl acet am de, ESI 463. Exanple 18 Reaction of 4-diethylam noaniline with
(R)-2-[3-(4-chl orophenyl ) urei do] - 3- phenyl propi oni ¢ aci d,

(S)-2-[3-(4-chl or(smzelrw@mem a}e@imgam’-w (ZDJnWhylsaﬁd)rﬁylblphenyM yl)-
(R)-2-[3-(4-chl orophenyl ) ureido henyl acetic acid, analogously to
Exanpl e 2 gi deBhemdprapioramids, E%r‘rﬁ gnds

(R -2-[3-(4-chlor L ethylam A\
ot by out oaa O{§5’-@E@-’ &rg@ﬁ%&%h%wurgﬁo% NS T BRI ibonenyl-4-y1)

(S)-2-[3-(4-cp ﬁémnb@gyéaam@edgm B4k4- di et hyl am nophenyl ] -3
phenyl pr opi onam de

(R) - 2- [ 3- (4- chl or(S}Rei3y(4rathexuearornylphenyburgidati Mo HBay|sutfonyl-

phenyl acet am The co ound / 48099 PCT/ EP01/ 13545 -50
(R -2-[3-(4- & E%‘?Wih ¥|'$1lv*yﬂ?9é? YiRIpP Wﬁ%?ﬁ?ﬁ m nophenyl ] - 3

phenyl pr opi onam qg)-Z fs‘léﬁloro hen )ureldo] -N-(2'- methylsulfonylbu henyl-4-yl)-3-
(S)-2-[3-(4-chl oropheny ) urel [ 4- di met hyl am nophenyl f

phenyl pr opi orpeingfprogidhantde, ESl 548
(R)-2-[3-(4-trifluoromethylphenyl)ureido]-N-(2'-methylsulfonyl-
biphenyl-4-yl)-3-phenylpropionamide, ES| 582;
‘ (R)-2-[3-(2-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-y1)-3-
phenylpropionamide, ESI 548;
(R)-2-[3-(4-ethoxyphenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-
3-phenylpropionamide, ESI 558;
(R)-2-[3-(2-methoxyphenyl)ureido}-N-(2'-methylsulfonylbiphenyl-4-
yh)-3-phenylpropionamide, ESI 544;
(R)-2-[3-(4-ethoxycarbonylphenyl)ureido]-N-(2'-methyisulfonyl-
biphenyl-4-yl)-3-phenylpropionamide, ESI 586;
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-y1}-5-BOC-amino-
valeramide,
. (S)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-3-phenyl-
propionamide, ESI 514;
(R)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl}-3-phenyi-
propionamide, ESI 514;
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
cyclopropylpropionamide;
2-[3-(4-chlorophenyt)ureido]-N-(2'-methylisulfonylbiphenyl-4-yi)-4-
methylsulfanylbutyramide, ESI 532;
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yi)-
propionamide, ES| 472;



are obtai ned anal ogously. Exanple 19 Reaction of

1- (tetrahydropyran-4-yl)piperidin-4-ylamne with

(R) - 2- [ 3- (4wahéasophenyl ) ur ei do] - 3- phenyl propi oni c aci d are'BERABIASt O
Exanpl e 2 gives the follow ng conpound; 35 _

(R -2-[3-{4-chl orophenyl)ureido]-N[1- (tetrahydropyran 4-yl)

pi peridi n-4-yl]-3-phenyl propi onam de, ESI 485 Exanal e 20 Reaction of
4- am nomet hyl - 1- BOC- pi peri dine with

(S) - 2- [ 3- { 4- chl orphenghiorsshaty] uteidbpNYRE ethyisiltoradbighenyl-4-yl)acet-
(R) -2-[3-(4-chl orophenyl ) ureido] - 3-phenyl propi oni ¢c acid,
(S) - 2-[ 3- (4- @mideobBEAYB) ur ei do] - 4- met hyl pent anoi ¢ aci d,

‘Eg g %g Ej gm 8%%§§h%ﬁé®r r} 2§’ gﬁé% _@a Q qﬁ&bglsgﬁblg%lgp enM's_ﬁsyl)t_o
Exanpl e 2 gi \@eghémapiopidrithiag; conpounds’ WO 02/ 48099 PCT/ EPQL/ 13545 -51

(S}-2-(3-(4-chl orophe3y£ure| do] - N- (1- BOC- perldln 4-yl met hyl ) -
pheny! pr opi onam d&)-2-[3~( bromophenyl ureldo] -(2'-methylsulfonylbiphenyl-4- yI) -3-

R) - 2-[ 3- (4- do] - N- ( 1- BOC- di n-4-yl et hyl ) -3
phenyl pr opi o YBopenaad ol -1 (B prpert din- Ayl metivh)

(S):2-[3- (4-chi o JRQ@W(?)—M@*QC’M Sy gAY DLRSES NI AmSt RS ey 14

me ent anoam

(R - g F3 ( 4- dfiphanybideylyByrhesyirppionamigexE| $82;i di n- 4- yI net hyl ) - 4
t hyl t

(R Pem Gl oaT S s shloromhennueide N2 Fretayisuiionvibipheay kv): -

phenyl acet amiganEahidO EsiBeal e 20a Renoval of the BOC protecting group
'm t he corrpounds obtained in '
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbipheny!-4-yi)-2-
phenylacetamide, ESI 534;
(S)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbipheny!-4-yl)-4-
methylpentanoamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-4-
methylpentanoamide,
(S)-2-3-(4-methoxyphenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-
3-phenylpropionamide, ESI 544;
(S)-2-[3-(4-bromophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide,
. (S)-2-[3-(4-fluorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide, ESI 640;
(S)-2-{3-(4-fluorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide, ESI 532;
(S)-2-[3-(3-fluoro-4-methoxyphenyl)ureido]-N-(2'-methylsulfonyl-
biphenyl-4-yl)-3-phenylpropionamide,
(R)-2-[3-(4-methoxyphenyl)ureido]-N-(2'-methylsulfonylbiphenyi-4-
yl)-3-phenylpropionamide, ESI 544;
(R)-2-[3-(4-bromophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-

phenylpropionamide,



Exanmpl e 20 using HCl in dioxane gives the follow ng piperidine derivatives
(S)-2-[3-(4-chl orophenyl ) ureido]-N-(piperidin-4-ylnmethyl)-3-phenyl

pr opi onam de0 épyadoaechl ori de, ESI 415; PCT/EP01/13545
(R -2-[3-(4-chl orophenyl)ureido] - N-(pi pggi_di n-4-yl nmet hyl) - 3- phenyl
propi onam de, hydrochl oride, ESI 415;

(S)-2-[3-(4-chl orophenyl ) ureido]-N-(piperidin-4-ylnmethyl)-4-nethyl
pent anoam de, hydrochl ori de, ESI 381;

{R)-2-[3-(4-chl ogRpi?equﬂmcwbﬂhbnwlﬂneiquwmmétrwls&nfohyllb}pmnyaumys-
pent anoam de, hydrochl oride, ESI 381;

(R) - 2- [ 3- (4- GhepyrerRIApaNIde:iERI84Q { pi peri di n- 4- yI met hyl } - 2- phenyl
acet am de, hydro indgy, |, ' .
(1-i sopr opyl pi peﬁPh—%—lf_sa(?vlo)ﬁgép%@%gu&%m-ﬁ]%etﬁ?%ﬁfbﬂﬂbﬁjhenyl-4-y|) 3

(S)-2-[ 3- (4- phpayPPOSIBMAMId IEBI]53P- phenyl propi oni c aci d, W O 02/ 48099 -52
(R)-2-[3-(4-chl or ophenyl ) ur ei do] - 3- phenyl pr opi oni c aci d,
(S)-2-[3-(4-chl od® Srtniflapenshetiny | pesridel¥i(2 -methyisulfonyl-
R) - 2-[ 3- (4- ¢hl,or ophe i.dol-4- net.hyl 10i ¢ aci d,
ER% - 2- % 3-%4- M%%’B@%@ﬂi‘hﬁei@&}’@”%ﬁﬁ% g@@%% acid, analogously to
Exanpl e 2 gives t if iphény|) BEIAEEN Y 21-Adthyi Sulfonyl-
(S mé) [ 3-( 2 chl or(ggéqurlgig{jﬂ??ﬁg[ 1-i gg rog?l pf(peri di)In- 4_o;1|y] -3
phenyl pr opi ofiphenyl-488)-348Enylpropionamide, ESI 5862.
(R -2-[3-(4-chl orophenyl ) ureido]-N-[1-isopropyl pi peridi n-4-yl]-3phenyl propi
onam de, ESI 457,
(S)-2-[3-(4- cgya%fg@rggnyl Jurei do]-N-[ 1-i sopropyl piperidin-4-yl]-4

‘ hyl pent anoam de, ESI 423;
Removal of the BOC protecting group from 2-(3-phenylureido)-N-~(2'-
methylsulfonylbiphenyl-4-yl)-5-BOC-aminovaleramide gives the compound
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-5-aminovaleramide,
hydrochloride, ES| 481.

Example 3

Analogous reaction of 4-(morpholin-4-yl)aniline with

. (S)-2-(3-phenylureido)-3-phenylpropionic acid,
2-(3-phenylureido)valeric acid,
(R)-2-(3-phenylureido)-3-phenylpropionic acid,
2-(3-phenylureido)-3-(3-cyanophenyl)propionic acid,
2-[3-(4-chlorophenyl)ureido]caproic acid,
2-[3-(4-chlorophenyt)ureido]-4-(methylsutfanyl)butyric acid,

(R)-2-[3-(4-chlorophenyl)ureido]propionic acid,

(S)-2-[3-(4-chlorophenyl)ureido]-4-methylvaleric acid,

(R)-2-[3-(4-chlorophenyl)ureido]-4-methylvaleric acid,

gives the following compounds:



(R) -2-[3-(4-chl orophenyl )ureido]-N-[1-isopropyl pi peridin-4-yl]-4

nmet hyl pent anoam de, ESI 423;

(R) - 2-[ 3- (4wahezzsophenyl ) ur ei do] - N-[ 1-i sopr opyl pi peri di n- 2qn/EPo2/13545

phenyl acet am de, ESI 443. Exam~~le 21 ajPRartitioning of

{R)-2-[3-(4-chl orophenyl ) ureido]-N-(pipéeridin-4-yl nethyl)-2phenyl acet am de,
hydr ochl ori de, between ethyl acetate and 1 N NaCH, foll owed by renoval of
the solvent, gives the free base. 120 ng of

{R)-2-[3-(4-chl orophenyl ) ureido]-N(piperidin-4-ylnethyl)-2phenyl acet am de
is dissolved in 4 mM of dich(oronethane and 2 ml of acetone, and 0.1 m of
acetic aci d and 380-2n3-Rrervddneidn)tNil4deosidlbr-biieheay]Srrhetylrepiathd t he
m xture is stjrred §F4§$omtenperature for 18 hours. Saturated aqueous
anmoni um chl @W'ﬂ%’@ utton is then added, and the organic phase is
separated off. Renpval of the solvent gives

(R)-2-[3(4-chl orophenyl )urei do]-N-[ 1-i sopropyl pi peridin-4-yl]-2-phenyl aceta
m de, ESI 443. WO 021 48099 -53 Exanple 22 Re 'Bn of

4- (4-BOC-pi perazin-1-yl)aniline with

(R) -2-[3-(4-chl orophenyl ) ureido] - 3- pheny
(S)-2-[3-(4-chl orophenyl éurei do] - 8 pheny

NQni ¢/aci d,
pi onfc acid, anal ogously to

Exanpl e 2 gives the follgw ndlcongpund
(R) - 2-[ 3- (4- chl or pphegy '
phenyl ] - 3- phenyl p nam die, hydrocHl ori de,

(S) - 2-[ 3- (4- chl or bpheryl } ufki do] & 4- BOC- pi perazin-1-yl)

phenyl ] - 3- phenyl propi onam de, hydr dri de, and renoval of BOC groups

&r ef rom gi ves

-2-[3-(4-chl orophenyl } urei do] - N- [4- ( pi perazi n-1-yl)-phenyl]-3

phenyl propi onam de, hydrochl oride, ESI 478,

(S)-2-[3-(4-chl orophenyl )ureido]-N[4-( piperazm1-yl )-phenyl]-3
2-(3-phenylureido)-N-[4-(morpholin-4-yl)phenyl]valeramide, ESI 397;
(R)-2-(3-phenylureido)-N-[4-(morpholin-4-yl)phenyl]-3-phenyl-

propionamide, ESI 445;
2-(3-phenylureido)-N-[4-(morpholin-4-yl)-phenyl]-3-(3-cyanophenyl)-

propionamide, ESI 470;
2-[3-(4-chlorophenyl)ureido]-N-{4-(morpholin-4-yl)phenyl]capro-

amide, ESI 445,
2-[3-(4-chlorophenyl)ureido]-N-[4-(morpholin-4-yl)phenyl]-4-methyi-

' sulfanylbutyramide, ES| 463;
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(morpholin-4-yl)phenyl]-

propionamide, ESI 403;
(S)-2-[3-(4-chlorophenyl)ureido]-N-[4-(morpholin-4-yl)phenyi]-4-
methylvaleramide, ESI 445;
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(morpholin-4-yl)phenyl]-4-
methylvaleramide, ESI 445.



phenyl propi onam de, hydrochl oride, ESI 478, Exanple 23 Reaction of

1-cycl ohexyl pi peridin-4-ylamne with

(S)-2-[ 3- (4wahbeesophenyl ) ur ei do] - 3- phenyl propi oni ¢ aci d, PCT/EP01/13545

(R) -2-[3-(4-chl orophenyl )ureido]-3- phengPpr opi oni c acid,

(R) -2-[3-(4-chl orophenyl ) ureido]-2-phenylacetic acid, anal ogously to
Exanpl e 2 gives the foll ow ng conpounds: WO 02/ 48099 PCT/ EP01113545 -54
(S)-2-[3-(4-chl orophenyl)ureido]-N|[1-cycl ohexyl pi peridin-4-yl]-3

phenyl propi olExangge 4hydrochl ori de, ESI 483,

(R)-2-[3-(4-chl orophenyl ) ureido] -N-[1-cycl ohexyl pi peridin-4-yl]-3

phenyl propi onam de, hydrochl ori de, ESI 483;

T et amTiattBR MM MEH A ey AR, 1 2V -2

2-[ N- (4-chl orophenyl ) car banoyl oxy] aceti c aci d,

2-[ N-(4-chl or ophenyl ) car banmoyl oxy] pr opi oni ¢ aci d,

2-[ N-(4-chl orl® pb@wlwmr%pépnﬁpmm@wm ic acid, analogously to
Exanpl e 14 gi faoll

2-[ N-(4-chlor E}i‘%e@&? 'B%%@%’%@%%P%?%r p%%l I n-4-yl) phenyl]acet am de,
ESI 390; 2-(3-phenylureido)valeric aC|d

2-[ N-(4-chl oro henyl} car banoyl oxy £4 nmor phol i n- 4-yl ) phenyl ] pr opi onam de
. ESI 404: 2-[3-(4-chlorophenyl) ureldo]— -phenylacetic acid,

2-[ N-(4-chl Orf—ﬁﬂalxm)o(r:&ghbea lreolééﬂcaprcglc a(:r(rll?r pholin-4-yl)-phenyl]-2

2-[3-(4-chiorophenyi)ureido]-4-(methytsulfanyl)butyric acid,
. (R)-2-[3-(4-chlorophenyljureido]propionic acid,
2-[3-(4-chlorophenyl)ureido]-3-(thiophen-2-yl)propionic acid,
2-[3-(4-chlorophenyl)ureido]-3-(indol-3-yl)propionic acid,
2-[3-(4-chlorophenyl)ureido]valeric acid,
(S)-2-[3-(4-chlorophenyl)ureido]-4-methylvaleric acid,
(R)-2-[3-(4-chlorophenyl)ureido]-4-methylvaleric acid,
(R)-2-[3-(4-chlorophenyl)ureido]-2-phenylacetic acid,
(R)-2-[3-(4~chlorophenyl)ureido]-4-methylbutyric acid,
(S)-2-3-(4-chlorophenyl)ureido]-4-methylbutyric acid,
(R)-2{3-(3-chloro-pyridin-6-yl)ureido}-2-phenylacetic acid,

‘ 2-[3-(4-chlorophenyl)ureido]-3, 3, 3-triffluoropropionic acid,
2-{3-(4-chlorophenyl)ureido]-2-(pyridin-2-yl)acetic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-2-(tert-butyl)acetic acid,
(S)-2-[3-(4-chiorophenyl)ureido]-2-(tert-butyl)acetic acid,
2-[3-(4-chlorophenyl)ureido]-2-(2-fluorophenyl)acetic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-2-(4-fluorophenyl)acetic acid,
(S)-2-3-(4-chlorophenyl)ureido]-2-(4-fluorophenyl)acetic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-2-(4-hydroxyphenyl)acetic acid,
(S)-2-[3-(4-chlorophenyl)ureido]-2-(4-hydroxyphenyl)acetic acid,
2-[3-(4-chlorophenyl)ureido]acetic acid,

(S)-2-[3-(4-chlorophenyl)ureido}-3-phenylpropionic acid,



phenyl acet am de, ESI 466 Exanple 25 Reaction of "BB" with
2-[ N- (4-chl or ophenyl ) car banoyl oxy] aceti c aci d,
2- [ N-{ 4- chl sroogpu8n89 ) car banoyl oxy] propi oni ¢ aci d, WO 02/BfS0ERN1/18%35
2- [ N-(4-chl orophenyl ) car banoyl oxy] - 2- phggyl aceti c acid, anal ogously to
Exanpl e 14 gives the foll ow ng conpounds: PCT/EPO1/ 13545
2-[ N- (4-chl or ophenyl } car banoyl oxy] - N- (2' - net hyl sul f onyl bi phenyl -
yl )acet am de, ESI 459,
2- [ N- (4- chl o Bp2e[By(4}-crdotmpineny huneidd}-3-phenglphypieniciasig;| bi pheny! -
yl ) pr opi onam_d E9Srl‘ 473; . - . .
2-[N- (4-chl or%ﬁ%l"l@ﬁ |'PE%H%F&WBW%Q%%@’Oﬁ'bﬁBF%@‘f%?‘FQJ‘rﬁfY'%?‘iﬁﬂé’rRﬁ'@’4
yl)-2-phenyl acet am de. Exanple 26 The foll ow ng are obtai ned anal ogously to
Exampl e 14
(R) - 2- [ N- ( 4- @natoguishng Exmnplerﬁ)glvesy[herfbl(qwnpgrcodmmuﬂadyi met hyl ) - 2
phenyl acet am de, trifluoroacetate, ESI 2;
(R -2-[N-(4-chl orophenyl) car bam)yl oxy] N- (1-isopropyl pi peri di n-4-yl
met hyl ) - 2- phenyl A a
(R) - 2-[N- (4-chi or 22 {? ﬁﬁe@ﬂ% ‘9‘5% Bﬁi‘?' dP’ﬁé?’ﬁW!?m“rYo’Bgtr@’J 3
2- phenyl acet pnetglpréSibnditde, ESI 458
(R -2-[N-(4-chlor ophenyl ) car banoyl oxy] - N-[ 4- (nor phol i n-4-yl)
o N/\O
H
N
~N
(R)-2-(3-phenylureido)-N-[1-(pyridin-4-yl)piperidin-4-ylmethyl]-3-
phenylpropionamide, ES! 458;
2-(3-phenylureido)-N-[1-(pyridin-4-yl)piperidin-4-ylmethyl]valeramide,
ESI 410;
(S)-2-{3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yI-
methyl]-2-phenylacetamide, ESI 478;
‘ (R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-y|-

methyljcaproamide, ESI 458;
2-[3-(4-chloropheny!)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yimethyl]-
4-methylsulfanylbutyramide, ESI 476;
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]propionamide, ESI 416;
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yimethyl]-
3-(thiophen-2-yl)propionamide, ESI| 498;
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yimethyl]}-
3-(indol-3-yl)propionamide, ESI 531;



benzyl ] - 2- phenyl acet am de, ESI 480;

(R)-2-[ N-(4-chl orophenyl ) car banmoyl oxy] - N- ( 1-cycl ohexyl pi peridin-4
yl met hyl ) - 2wshegd®cet am de, hydrochl ori de, ESI 485; PCT/EP01/13545
(R)-2-[N-(4-chl orophenyl ) car banoyl oxy] - hg[-1- (t et r ahydr opyr an-4-yl )
pi peri di n-4-yl net hyl ] - 2- phenyl acet am de, hydrochl oride, ESI 485;
(R)-2-[ N-(4-chl orophenyl ) car banoyl oxy] - N- (1-cycl opentyl pi peridin-4
yl met hyl ) - 2- phenyl acet am de, hydrochl oride, ESI 470;

(R) - 2- [ N- (4- chl orsj@henghlpoephesytyutreidg]-ANA f( py(id'mﬁé{yhplneridtryn)ylmethyl]-

e SR £ e oo S5 v
R)-2-[ N-{4-chl | - 4-y|-
2L o gt e oot b promiin

(R) - 2- [ N- (4- cidthylpdhmetHy)vaetaamdg) BSY#459- [ 4- (2- oxo- 2H- pyri di n- 1-yl)
benzyl ] - 2- phenyl acet am

( E) 2I [ N-( 4hchl oKBb%ﬁ%yﬁ%yé@E%m%f\z’D%sﬁid@l NA1 ((EYESQiBa‘&-é!BaiPeﬂdiﬂ-ﬁ'y"
2-
FZ) [eRE/(L cygngﬁ%hﬁgﬂ)'?g{rrﬂﬁv%gﬁwé? EI—SE _4L5% ?85?‘?—4 Iz}( p| per| di n-4-yl

met hyl ] - 2- phenyl é(R(?Qa[m-@ecmE&ipm?\Ql ureldo] N-[1 (pyrldm-4-yl)plperldln-4-yl—

2- [ N- (3-cyanophenyl ) car banoyl ox (pyridi n- 4 1) (?glel_eridi n-4-yl
et Iyl ]~ 52 phamRinaihal BherdEcae e &1 478, 1o (Xe) = 5.5 4

R)-2-[ N-(4-chl

o T e ¢ PR ERY o EADRATRLY FveiabfAefn By iR D))

2-[ N- (4- chl ompgthgnl m@mmﬁtysdrmmz] Emhmpyrldl n-4-yl)-piperidin-4-yl

hyl 2- | oh | t d ES
o i ][N(Zyﬁh?oe%&%?q DGR ENY D ol N1 (iR Bpipegidin-4-y1-

methyl]-4-methylbutyramide, ES| 444;
(R)-2-[3-(3-chloropyridin-6-yl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-phenylacetamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylmethyl]-
3,3, 3-trifluoropropionamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylmethyl]-
2-(pyridin-2-yl)acetamide, ESI| 479,
(R)-2-[3-(4-chlorophenyl)ureido}-N-[1-(pyridin-4-yl)piperidin-4-yi-
methyl]-2-(tert-butyl)acetamide, ESI 458;
. (S)-2-[3-(4-chlorophenyljureido]-N-[1-(pyridin-4-yl)piperidin-4-y|-
methyl]-2-(tert-butyl)acetamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yImethyl(]-
2-(2-fluorophenyl)acetamide, ESI 496;
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-(4-fluorophenyl)acetamide, ES1496;
(S)-2-[3-(4-chlorophenyljureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-(4-fluorophenyl)acetamide,
(R)-2-{3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-(4-hydroxyphenyl)acetamide, ES| 494;



phenyl ] - 2- phenyl acet am de, ESI 466;

2-[ N- (4-chl or ophenyl ) car banoyl oxy] - N-[ 1- (pyri di n-4-yl) - pi peridin-4-yl

met hyl ] - 3, 3W& &v480699uor opr opi onan de, ES1471; PCT/EP01/13545

(R -2-[N-(4-chl orophenyl ) car banoyl oxy] - b4 [4- (pi perazm 4-yl)

phenyl ] - 2- phenyl acet am de, ESI 465,

(R)-2-[ N-(4-chl orophenyl ) car banoyl oxy] - N-[ 3- (2- oxopi peri di n-1-yl ) phenyl ] - 2-
phenyl acet am de, ESI 478,;

(R) - 2- [ N- (4- chl on8pldBy)crdotapmenl hundidd}-V41( Ryridingl-pipiperidint4yl-)
phenyl ] - 2- phenyl acet am de,

2-[ N- (4-chl oP@ﬁihﬂWrﬁc%YQSQ?ﬁﬁ?ﬂW)l/)Fpﬂwd?pyrl di n- 4-yl ) pi peri di n- 4-yl

ot i ned anal ogoaeky g BT YOG ISP HIEG W PERY AR08, ©

2-[3-(4-chl omgt‘amyjb)ﬂsendg] N[ 1-(pyridin-4-yl)piperidin-4-yl methyl]
2- phenyl acet am de, ESI
2-[3- (4-chl orophéSM[@r(élr%prqannyt WaidinA1 5Py Reliped-y OPiReEdif-dvhy | |

4,4, 4-trifl
2- (3 ph(ralnyl 3?@&5@;)@!\@%{%@ @on;#@ére ?hﬁﬁ-yl) phenyl ] -3-(4-cyano

phenyl ) pr opi onam(Rg-2- [[59(14 -éfdio henyl ureldo] N-[1-(pyridin-4-yl)piperidin-4-yl-
2- ( 3- phenyl ur ei do) - pyri éP 8end|n 4-yl methyl ]1-3-{3
cyanophenyl ) pReipy presnorm:ade '

513 Cyanophery oA Lkl kBBl AT Pl o driath Ry Y1

2- (3- phenyl ungétd D]‘2'5{‘2:*Ff-s(lé’er@mbnﬁﬁzb%fyl)hcbiémlﬂbeE$|I b38: (3-am no
. bonyl phenyl )pr opi onam de, ESI 500;

Example 5

Reaction of C-biphenyl-2yl-methylamine with

(S)-2-(3-phenylureido)-3-phenylpropionic acid,
(R)-2-(3-phenylureido)-3-phenylpropionic acid,

2-(3-phenylureido)valeric acid,
analogously to Example 2 gives the following compounds:

(S)-2-(3-phenylureido)-N-(biphenyl-2-yImethyl)-3-phenyl-propion-
amide, ESI 450;

(R)-2-(3-phenylureido)-N-(biphenyl-2-ylmethyl)-3-phenyl-propion-
amide, ESI 450;

2-(3-phenylureido)-N-(biphenyl-2-ylmethyl)valeramide, ESI 402,

Example 6

Reaction of 2'-methylsulfonylbiphenyl-4-yl-methylamine analogously to
Example 2 with



2- (3-phenylureido)-N-[1-(pyridin-4-yl)piperidin-4-ylnmethyl]-3-(3

am nocar bonyi phenyl ) propi onam de, ESI 501;

2-[ 3- (4- chl swopeemsogdl ) ur ei do] - N-[ 1- (pyri di n-4-yl) pi peri di n-PCT/ERIB{1BSAS]
3- (3-am nocar bonyl phenyl ) propi onani de, _g$§I_ 535;

(R)-2-(3-(4-chl orophenyl ) ureido]-N-[4-(2-oxopiperidin-1-yl)-phenyl]-2
phenyl acet am de, ESI 477,

(R)-2-[3-(4-chl orophenyl ) ureido]-N[3-nethyl-4-(2-oxopiperidin-1-yl)
phenyl ] - 2- phenyl acet am de, ESI 491;

R) - 2-[ 3- (4- chl or ophenyl ) urei do] - N-[ 4- ( 2- oxopi per azi n-1-yl)-phenyl ] 2- phenyl
écét am'[ de,( E$S)-27(§E-)phenyyl&reido)-3-]phen)[llprcgpionic a%ici), yl)-phenyl]2-pheny
2-[3-(4-chlor, e i - - i din-4-yl}piperidin-4-yl methyl]

2. (21 ni ony! ) Rber e o s phehigFodlbfic b,

2-[3-(4-chl Omwlsﬁdﬂe)lum@cﬂ%‘)hré?\b[dbid,} oxopi perazin-1-yl)-phenyl]-2-(2

t hi enyl ) acetam de, ESI 484;

2-[ 3- (4-chl orophenyl }urei do] - N-[ 4- ( 2- oxo0- 2H pyrazi n-1-yl )-phenyl]-2
(2-thienyl)acetamd ESI 480; .

(R) - 2-[ 3- ( 4- &HY%?%‘&?BHWW%‘?’H%?L!WS[- 1-i sopropy! pi peri di n-4-yl met hyl |
2-(2-thienyl)acetam de, ESI 449. WO 02148099 -58 The foll owm ng exanpl es

relate to nmedi caments. Exanple A Injection vials PCT/EP01/135:15 A
sol ution of 100 dSy2-@aphenylureidaigidai-methysultanylbiphenyl«t-yimataylx3g of

di sodi um hydr ggenphosphat e | )f bidistilled water is adjusted to pH
6.5 using ZNH(E%H‘V%EWP'E’PP@'%%@ i%é;ri le filtered, transferred nto injection
vials, |yophilisqgyngephehAltdigorAND-Hedas@rshyrsiphesyILyldpiethysa-1 e
@ ditions. Eachinjection vial contains 5 ny of active ingredient.
phenylpropionamide, ESI 528;
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yimethyl)valer-

amide, ESI 480.

Example 7

Reaction of 1-(pyridin-4-yl)piperidin-4-ylamine analogously to Example 2
with

(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
. (R)-2-[3-(4-chlorophenyl)ureido]-2-phenylacetic acid,
2{3-(4-chlorophenyl)ureido]pentanoic acid,

(S)-2-3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
gives the following compounds:

(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)-piperidin-4-yl]-3-
phenylpropionamide,

(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)-piperidin-4-yl]}-2-
phenylacetamide, hydrochioride, ES| 464,



Exanpl e B: Suppositories A mxture of 20 g of an active ingredient of the
formula | with 100 g of soya lecithin and 1400 g of cocoa butter is nelted,
pour ed i nt owopaty4da9sand al | owed to cool. Each suppository RSTERIWEIAS ny of
active ingredient Exanple C. Solution Aggalution is prepared from1l g of an
active ingredient of the formula I, 9.38 g of NaH2P04 2 H20, 28.48 g of
Na2HP04 ~ 12 H20 and 0.1 g of benzal konium chloride in 940 m of
bidistilled water. The pHis adjusted to 6.8, and the solution is nade up

to 1 | and steri I2-[3ei-thioraprrthyhureido]-Hi g pgudint4-gh)-piperidia-4+gd in the form
of eye drops. Exanple D:_Q ntnent 500 ng of an active ingredient of the
formula | ar ®entane@mipenE8b480g of Vaseline under aseptic conditions. WO

021 48099 PCT/ EPO - = . of . ti
Chor edi ent of t naSTaAm TRy reid AN ] tpdihi W Bickrdn by s 20T TE,
kg of talc aptefylprdygonamiaeymgaiconioiidsESIet18& pressed to give tablets in a

conventional manner in such a way that each tablet contains 10 ng of active
i ngredient. Exanple F. Coated tablets Tablets are pressed anal ogously to

Exanpl e E an I uently coated in a conventional manner with a coating
of sucrose, arch, talc, tragacanth and dye. Exanple G Capsules 2

kg of active ingredient of the formula | are introduced into hard gel ati ne

capsul es in a conventional manner in such a vva?/ t hat each capsul e
Reaction of 2'-tert-butylaminosulfonylbiphenyl-4-ylamine analogously to

Example 2 with
. (R)-2-[3-(4-chlorophenyl)ureido}-3-phenylpropionic acid,

gives the following compound:

(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-tert-butylaminosulfonyl-
biphenyl-4-yl)-3-phenylpropionamide,

and removal of the protecting group gives the compound

(R)-2-3-(4-chlorophenyl)ureido]-N-(2'-aminosultfonylbiphenyl-4-yl)-3-
' phenylpropionamide.

Example 9

Reaction of 1-(tetrahydropyran-4-yl)piperidin-4-ylamine analogously to
Example 2 with

(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid

gives the following compound:



contains 20 ng of the active ingredient. Exanple H Anpoul es A solution of
1 kg of active ingredient of the fornmula | in 60 | of bidistilled water is
sterile fil wayehmsodor ansferred i nto anpoul es, |yophilised WRGCHEPEISESS| e
conditions and seal ed under sterile congitions. Each anpoule contains 10 ng
of active ingredient. WD 02/ 4S099 -60 Patent Clains 1. Conpounds of the
formula | PCT/EPOL/ 13545 R O Il HD-N-X N~ 1 H (CH2)n-" E® WO in which D
is phenyl or pyridyl, each of which is unsubstituted or nonosubstituted or

pol ysubsti t ut ed QRP 3-(4AchieFSphely Faleido N3 1 -(aHyatdpyran- 499N R2) 2, R is
H Ar, Het, cycloa Izy or A, which may be substituted by OR2, SRz, N(Rz)z,
Ar, Het, cyclpireridin-4-gi3-roeomrrepioneNfife) 2, R2 is Hor A E is phenyl ene,
whi ch nmay be nonosubstituted or polysubstituted by Hal, A ORz, N(R2)z,
NOz, CN, COOR2 or CON(Rz)z, or is piperidine-1,4-diyl, Wis Ar, Het or

N(Rz) 2 and, igxamptepioperidine-1,4-diyl, is alternatively Rz or cycloal kyl,
Xis NH or O I's unbranched or branched al kyl having 1-10 carbon atons,
in which one or two CH2 groups nay be replaced by O or S atons and/or by

phenyl  uhi ch reaine b PRt wPeHERc BRI EE, o subet i tuted or

trisubstituted by Hal, A OR2, N{R2}z, NOz,
(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
(S)-2{3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,

' 2-[3-(4-chlorophenyl)ureido]valeric acid,

. (S)-2-3-(4-chlorophenyl)ureido]-2-phenylacetic acid,

analogously to Example 2 gives the following compounds:

(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yl]-3-
phenylpropionamide, hydrochloride,
(S)-2-3-(4-chlorophenyl)ureido]-N-{1-isopropylpiperidin-4-yl]-3-
phenylpropionamide, hydrochloride, ESI 443,
2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yllvaleramide,
hydrochloride, ES1 395;
‘ (S)-2-[3-(4-chlorophenyl)ureido]-N-{1-isopropylpiperidin-4-yl]-2-
phenylacetamide, hydrochloride, ESI 429.

Example 11
Reaction of 1-(tetrahydropyran-4-yl)-piperidin-4-yimethylamine with

(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(4-chlorophenyl)ureido}-2-phenylacetic acid,

analogously to Example 2 gives the following compounds:



WO 02148099 -61 PCT/EP01113545 CN, COOR2, CON(R2)2, NR2COA, NR2S02A, COR2,
SO02NR2, SO3H O S(0)mA, Het is a nmonocyclic or bicyclic, saturated,

unsat ur at edwiy 0x4s099at i ¢ het erocyclic radi cal having from IPGGERDINIS4® and/ or
S atons, which may be unsubstituted or_glgg_osubstitut ed, disubstituted or
trisubstituted by Hal, A OR2, N(RZ) 2, , CN, COORz, CON(RZz)2, NR2COQOA,
NRZSQZA, CORz, SO02NR2, S03H, S(O mA and/or carbonyl oxygen, Hal is F, C,

Br or I, nisOorl, mis 0, 1 or 2, and their pharmaceutically usable
derivatives, solvates and stereo i sorrers i ncI udi ng m Xt ures ther eof in all
rati os. 2. Corrpounds according to i S phen which is

unsubstituted or Rﬁ%@:@sﬁmpmmwnufﬁ'g%’é’t[ﬂtEﬁt@f‘Ylﬁl&Oﬁ’HPn‘ YDorR2 or COOR2,

or pyridyl A tituted by Hal, and their

phar rraceutl\(,:vy &'ddéég?lﬁégﬁﬂ%ﬁ g@ro@%\%ﬁ#@é and stereo isoners, including
m xtures ther eof (R)-28|3-(4-etlofsphibnyargldopNs 1 geatratdidngpyrand-giym 1 i n whi ch
Het is a nonocyclic or bicyclic, saturated, unsaturated or aromatic

het er ocycl i ¢ PiRgYB4- Yl'ﬁiﬂth!j]-ermﬁm{l acstamide, ESddilor S atoms, which may be
unsubstituted or nono substituted by carbonyl oxygen, and t hei r
pharmaceutically usabl e derivatives, solvates and stereo isoners, including
m xtures thermgimpig 1@ | ratios. 4. Conpounds according to Claim1l in which

Reaction of 4-(2-oxopiperidin-1-yl)aniline with

(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
(S)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,

analogously to Example 2 gives the following compound:
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(2-oxopiperidin-1-yl)phenyl]-3-
phenylpropionamide, ESI 491,

(S)-2-[3-(4-chlorophenyl)ureido}-N-{4-(2-oxopiperidin-1-yl)phenyl]-3-
phenylpropionamide, ESI 491

. Example 13
Reaction of 4-(3-oxomorpholin-4-yl)phenylamine with
(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid
analogously to Example 2 gives the following compound:

(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(3-oxomorpholin-4-yl)phenyl]-
3-phenylpropionamide.



WO 0214S099 - 62 PCT/EP01113545 Ar is phenyl which is unsubstituted or
nonosubsti tuted, disubstituted or trisubstituted by Hal, A OR2, S02A,
SO02NH2, COORD aw48a) and their pharmaceutically usabl e derBCGTAEROVA354S

sol vates and stereo isoners, including_ggxtures thereof in all ratios. 5.
Compounds according to daim1l in which Dis phenyl which is unsubstituted
or nonosubstituted or disubstituted by Hal, A, hydroxyl, nethoxy, ethoxy,
hydr oxycar bonyl , met hoxycar bonyl or et hoxycarbonyl, or pyridyl which is
unsubstit ut egxamp@ngsubstituted by Hal, and their pharmaceutically usable
derivatives, solvates and stereoisoners, including mxtures thereof in al
rati os. 6. Conpounds according to daiml in which R is H phenyl or alkyl

oD, T ame a0 RS G IBb ATl 8hd 18Dl BY dlithABA HGurae) 270! ©

i ndol e, cyc err pha maceu caIIy usabl e

derivati ves at®bddee to arublnatcﬁf@m OgpoEDA- mandbu@laogi ini 20 mt esdichioreof in all
rati os. 7. Corrpounds according to Claim1 in which is 1,4-phenyl ene or

1, 4- pi peri di ﬁ%tha@‘hcﬁﬂ%mermWﬁrﬂﬁ@é‘Uﬁﬂéﬁer?md§Htﬂeéa*{H@ foratg bears. sol vat es

according. 1 o eRan At Ao Re ANETa KB G erh B GhbRit2 PstRr™ o "

nonosubst i t Ulgestic AtRUPSAN'), HSIB08! t risubstituted by Hal, A OR2, SOZA,
SQzNH2, COOR2 or CN, 02/ 48099
14.2 36 ml of 4-methylmorpholine are added to a solution of 100 mg of
“CA”, 63 mg of 1-(pyridin-4-yl)piperidin-4-ylmethylamine, 63 mg of DAPECI
‘ and 45 mg of HOBt in 2 ml of DMF, and the mixture is stirred at room tem-
perature for 18 hours. Conventional work-up gives 2-[N-(4-chlorophenyl)-
carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-ylimethyl]-2-phenylacetamide,
ESI 479,

i
C,/©/ 05/\0()

ICs0 (Xa) =7.1 x 10°M

The following compounds are obtained analogously starting from (R)- and
(S)-mandelic acid

(S)- 2-{N-(4-chlorophenyl)carbamoyloxy]-N-[1-(pyridin-4-yl)-piperidin-
4-ylmethyl]-2-phenylacetamide, hydrochloride, ESI 479 and

(R)- 2-{N-(4-chlorophenyl)carbamoyloxy]-N-[1-(pyridin-4-yl)-piperidin-
4-ylmethyl]-2-phenylacetamide, hydrochloride, ESI 479,



- 63 PCT/EPA /13545 Het is a nonocyclic or bicyclic, saturated,
unsaturated or aromatic heterocyclic radical having from1l to 2 N, 0 andl or
S atons, whiaghozmsydbe unsubstituted or nono substituted byaEReNgi45oxygen,
Wis Ar, Het or N{R2)2 and, if E = pipeprdine-1,4-diyl, is alternatively
R2, and their pharmaceutically usable derivatives, solvates and stereo

i sonmers, including mxtures thereof in all ratios. 9. Conpounds according
to Caim1l1l in which Ar is phenyl which is unsubstituted or nonosubstituted
by Hal, A QA S02A, COOR2, SOZNH2 or CN, Het is thi enyl i m dazol yl,
pyridyl, indalyl, plperldlnyl era2|n

2- 0x0- 2H- pyr ANAAIOUS rea?“%")l@f)ﬂﬁ@Vd‘i'ﬂﬁ@'V' gW@F'Eﬁb?TméthYﬂ%’f‘W&h‘ym opyran-4-yl,
3- oxonor phol i n-4-yl, 2-oxopyrrolidin-1-yl or 2-oxopiperidin-1-yl, Wis Ar,
Het or N(R2)2 and, if E = piperidine-1,4-diyl, is alternatively R2 and

thei r phar maQe- (4‘-@hloyopr$eﬁyll)@adﬁmdﬁbxyf]aeetlcsadndat es and stereoi soners,
including mxtures thereof in all ratios. 10. Corgt;gunds according to CI aim

1 in which D2-&V-fhehiproptenyhcaebamayexylprarienic @Cidronosubst i t ut ed or

monosubst i 1 uCsi-L4 Chier P el AR R 1% LR Ret et T i e,
which may be %W@%ﬁlﬂr@ﬁhényl)‘chrmﬁ@'ﬂexy]l-zr(%htairephermydcetlc8821) cycl oal kyl

or phenyl, R2 is Hor A enylene or 1,4 peridinyl, Wis Ar,
Het or N(R2)2- [N-Vbcb@mmgll)o@rlbmga)ds%r@-chmopml)acstlgaSId

pi peri di ne- ti . 3, 4, 5
or 6 carbon 5@2)%\5[)«;6 -E@Q?&&féqyz)csﬁ)eﬁ?y%]% 'gﬁllﬁ)ﬁ(gémés}ﬁ':{)tagg téé 38\'%’
nonosubstituted or disubstituted by Hal, A OA S02A, COOR2, S02NH2 or CN,
is thienyl, imdazolyl, pyridyl, indolyl, piperidinyl, piperazinyl,
- oxopi per az@h‘;ﬂs thm)fob\czwmgl Gorp@s? H- pyrazin-1-yl, morpholinyl,
t et rahydr opyran-4-yl, 3-oxonorpholin-4-yl, 2oxopyrrolidin-1-yl or
2- oxopi pendi n-1-yl, Hal is F, C or Br, nisOorl, mis 1 or 2, and their

phar maceutical l'y ziﬁaieh%hﬂﬁbpwawl)@barﬁ@wﬁwﬁ-m%yﬁamt&-?l SPBfiGin-4-pc! udi ng
m xtures thereof in all ratio
methyl]acetamide, ES| 403;
2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(pyridin-4-yl)-piperidin-4-yI-
methyl]propionamide, ES1 417.
2-[N-(4-chlorophenyl)carbamoyloxy}-2-(2-fluorophenyl)-N-[1-(pyridin-
4-yl)-piperidin-4-ylmethyl]acetamide, ESI 497;
2-[N-(4-chlorophenyl)carbamoyloxy]-2-(4-chlorophenyl)-N-[1-(pyridin-
4-yl)-piperidin-4-ylmethyljacetamide, ESI 513,
. 2-[N-(4-chlorophenyl)carbamoyloxy]-2-(2-chlorophenyl)-N-[1-(pyridin-
4-yl)-piperidin-4-ylmethylJacetamide, ESI 513;
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-2-(3-chlorophenyl)-N-[1-
(pyridin-4-yl)-piperidin-4-ylmethyllacetamide, ESI 513;

Example 15
Reaction of 1-cyclopentylpiperidin-4-ylamine with

(S)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,



11. Conmpounds according to Caim1l in which D unsubstituted or
nonosubstituted by Hal, or pyridyl which is unsubstituted or
nmonosubst it woeek/48999Hal , R is H, phenyl or al kyl having 1-RCTEREES4at ons,
whi ch may be substituted by thiophene, _ygi.dazol e, indole, SR2, cycl oal kyl

or phenyl, R2 is Hor A E is 1, 4-phenylene, Wis 2-nethyl sul fonyl phenyl, X
is NHor O Ais alkyl having 1, 2, 3, 4, 5 or 6 carbon atons or CF3, nis
0, and their pharmaceutically usable derivatives, solvates and

st er eoi soner §R)2H8HU4echigraphenyl)eeiddie2-phénylacelid acidt i os. 12. Conpounds
according to Cdaim1 in which WO 02/48099 -65 PCT/EPA /13545 Di s phenyl
whi ch is unsubstituted or nonosubstituted byHal, or pyridyl which is

bsti tut ' (Svi ral kyl havi 1-6
Dot bt SRR Tt it chgBtnass, <L o D

carbon atons, be substi tut y thioph i ndol e, SRz,
cycl o-al kyl or phenyl,Rzis Hor A Eis 1,4-piperidinyl, Ws Het, Hetis

t hi enyl, imdazolyl, ridyl, indo|lyl, piperidinpyl, piper3a-zinyl

2- oxopi per azi nyl ,(gb‘?régﬁ“n‘?l‘@rofmb?ﬁ'%&r&%T?—yﬁ[aﬂef‘ﬁ@ﬁ"gﬁﬂ inﬁﬂlﬂal]'?"

t et rahydropyran- : FRE%T% {.n-4-yl or2-oxopiperidin-1-yl,Xis NH or

O Al s al kyl ﬁg’\%{ﬁ@‘éﬁ)'oé? , ,Qgﬁogf 6 carbon atons or CF3,nisOorl,and their
phar maceut i cal | y (R§2R|3e(4etlorsshergduresiddMat[¢ cyelupentydpiperidiedsi]s3- | ncl udi ng
m xtures thereof in all ratios., 13. Conmpounds according to daim1l in
which R is RhepyiprgpiopamigienkSIA8A:ng 1-6 carbon atons, which nay be

substituted by thixQRheNE: ~iM Hefole] ooy kvl Qi phenyl , or
phenyl or pyri dynwg@&o?h@m@ﬁeﬂy@uﬁ%ﬁg u gtts}'tgﬁqpeed @él?%zbﬁmoﬁ%/&? and their
phar maceut i c@heyylrebrRiddeESYabgves, sol vates and stereoi soners, including

tures thereof in all ratios. 14. Conpounds according to Claim1 in which
02/ 48099 -66 PCT/ EPOL/ 13545

Example 16
Reaction of 4-(2-oxopyrrolidin-1-yl)aniline with

(R)-2+[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
(S)-2-[3-(4-chlorophenyl)ureido}-3-phenylpropionic acid,

analogously to Example 2 gives the following compounds:

‘ (R)-2-{3-(4-chlorophenyl)ureido]-N-{4~(2-oxopyrrolidin-1-yl)phenyl]-3-
phenylpropionamide, ESI 477,
(S)-2-[3-(4-chlorophenyl)ureido]-N-[4-(2-oxopyrrolidin-1-yl)phenyl]-3-
phenylpropionamide.

Example 17
Reaction of 4-(piperidin-1-yl)aniline with

(R)-2-3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
(S)-2-{3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,



D is phenyl which is unsubstituted or nonosubstituted by Hal, or pyridyl
whi ch is unsubstituted or nonosubstituted by Hal, R is H phenyl or alkyl
havi ng 1-6 & bzesst ons, which may be substituted by thi opkheriepotiiessdazol e,
i ndol e, SRz, cyclo alkyl or phenyl, RZ iy Hor A E is 1,4-piperidinyl, W
is Het) RZ or cycloalkyl, Het is thienyl, imdazolyl, pyridyl, indolyl,

pi peridi nyl, piperazinyl, 2-oxopiperazinyl, pyrazinyl,

2- ox0- 2H pyrazi n-1-yl, norpholinyl, tetrahydropyran-4-yl,

3- oxonor phol i{Ry4-al(40&h|8raprep ardid)R-bhih ladetis abld, or O Ais alkyl having
1, 2) 3, 4, é 2)r l>fl‘?l-carbon at ol}r;g or ClFs—bhn |ysOor1 and their

phar rraceuti cally usable derivatives, solvates and stereoisoners, including

(4175 1y 9 e POV, 21 onans
pr opi onam de

(R)-2-[3-(4-chl orophenyl )ureido]-N(2'-nmet hyl sul fonyl bi phenyl -4-yl)
pr opi onam de, (R)-2-[3~( chlorophenyl)ureldo] -N-[4-(piperidin- 1-y|§)phenyl] 3-

S}-2-(3-pyr -yl re met hyl sul f onyl bi phenyl - 4-yl ) pent anoam de
,( %R) 4 (gyperi}?y ﬁ%’é?‘g’b‘? %zé\éfwé"hwsu?/f onyl bi );;heInSI-4¥yl)p)én% Bnoan de.
2-(3-ph I d V-1 =\3 Y- f - 2yl i
onarm do. W02/ 2400 e R 1 Juor Aot aplpstidi-h - phonfipben- Y1) prop
2- (3- pheny| umietiyjoropiopamide, Hydls4d £:ony| bi phenyl - 4-yl) - 3- (3Hi ni dazol

4-vyl )pr opi onam de

(R) 2- ( 3- pheny! ur&)eoh3-t¢-gBlorophenvuigiAgk g (Rirgtidin-4- X))'PH@Q\%gam de,
(3 phenyl Ur;ﬁ'le‘i‘\?)aé&ér&d‘e”E@Mb%”' f onyl bi phenyl - 4-yl) - 4- et hyl sul f anyl but yr

(3 phenyl urei do)-N-(2'-net hyl sul fonyl bi phenyl -4-yl)-2-phenyl acet am de,

(S)-2-[3-(4-¢hl or nyl )urei do]-N-(2'-net hyl sul fonyl bi phenyl -4-yl)-3
phenyl pr opi o%ﬂ%ﬂg—h&
(R) 2-[3- (4-nmet hyl phenyl') urei do] - N- (2" - met hyl sul f onyl bi phenyl - 4-yl )
3- phenyl pr opi onam de,
(R -2-(3-pyr ilﬂdzaeti@nyd)fmr-diedm)lamir(cﬁmlirmwyhsul f onyl bi phenyl - 4-yl ) pent anoam de

(R)-2-[3-(4-chlorophenyl)ureido]-3-phenyipropionic acid,
(S)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
(R)-2-[3-(4-chlorophenyl)ureido}-2-phenylacetic acid,

analogously to Example 2 gives the following compounds:

(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-diethylaminophenyl]-3-
phenylpropionamide, ESI 465;

(S)-2-[3-(4-chlorophenyljureido]-N-[4-diethylaminopheny(]-3-
phenylpropionamide, ESI 465;

(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-diethylaminophenyl]-2-
phenylacetamide, ESI 451.

The compounds



(S)-2-(3-pyridin-4-ylureido)-N-(2'-nethylsul fonyl bi phenyl -4-yl) pentanoam de

(R) - 2- (3- pymwaloamsdogy| ur ei do) - N- (2' - met hyl sul f onyl bi phenyl -PEyEDQRABI4EN0am de
, (S)-2-(3-phenyl ureido)-N(2'-nethyl sybjpo_nyl bi phenyl - 4-yl ) pent anoam de,

(R -2-(3-pyridin-3-ylureido)-N-(2'-nethylsul fonyl bi phenyl -4-yl)

pent anoam de,

(S)-2-(3-phenyl ureido)-N(2'-nethyl sul fonyl bi phenyl -4-yl)-3-(pyridin3-yl)pr
opi onami de, (R)-2-[3-(4-chlorophenyt)ureido]-N-[4-dimethylaminophenyl]-3-
(S)-2-(3-phenylureido)-N(2'-net g/l sul f onyl bi phenyl - 4-yl)-3-(indol -3yl ) prop
i onami de, phenylpropionamide, ESI 437

2- (3-phenyl ureid 2 S de

2-23- Bhengl urei dg));)%:@ZM é@@%h%%’ |’8 g%ﬁn ﬁ\ﬁ%}%\ gﬁbﬁ?@@' :
(S)-2-[3-(3- ¢hiedr Bibnide R 43¥ ( 2 - met hyl sul f onyl bi phenyl - 4-yl ) - 3phenyl
pr opi onam de, 02/ 48099 'PCT/ EPOL/ 13545 - 68

(S)-2-[3- (4 trifluoromnethyl phenyl)ureido]-N(2'-mnethyl sul fonyl

bi phenyl - 4-yl i de,
(Isl)o gnfs (2 c%?&rbg%ﬁ‘éﬁﬁ%?ﬁ?%é’on m-l\pe(z' - met hyl sul f onyl bi phenyl - 4- yl ) 3- phenyl

pr opi onam de,
(S)-2-[3-(4-ethoxyphenyl)ureido] - N-{2' - et hyl sul fonyl bi phenyl - 4-yl ) -3phenyl
pr opi onam de Example 19
{S)-2-[3-(4-net hyl phenyl )ureido]-N-(2'-nmethyl sul fonyl bi phenyl -4-yl)-3phenyl
pr opi onam de,
(S)-2-[3-(2- mmPéhr&fqnuébrahwrégyrd}# 42/ pipRdritih-aua@ime Ritehenyl - 4-y1 )

henyl pr opi onani de,

-2-[ 3- (4 et hoxycar bonyl phenyl )ur ei do] - N- (2' - net hyl sul f onyl
bi phenyl - opi
(R -2-13- (3 ﬁ%‘@ﬁﬁgm%ﬁﬁ]ﬁ @Pfq@?bzi PREPKPFRIPPGRADi phenyl - 4-yI ) - 3phenyl
pr opi onam de,
(R -2-[3-(4-trifluoronethyl phenyl )ureido]-N-{2'-nethyl sul fonyl bi phenyl - 4-yl
) - 3- phenyl pr anatogadstieto Example 2 gives the following compound:
(R}-2-[3-(2-chl orophenyl }urei do]-N-(2'-nethyl sul fonyl bi phenyl -4-yl } 3-phenyl
pr opi onam de,
(R 2-113- (4 et NoXRhRytd-ehikofHerdhoRiaBRA L ok ryarbpiraienyly: 4-y1) 3-pheny
(R) - 2- [ 3- ( 2- epéridipgheiirs-phernyilpropidkapiide nESh4#85 ul f onyl bi phenyl - 4-yl)
3- phenyl pr opi onanm de,
(R)-2-[3-(4-et hoxycar bonyl phenyl ) ureido]-N-(2'-nethyl sul fonyl bi phenyl -4-yl)
- 3- phenyl pro
2- ( 3- phenyl ur%%%ﬂ?&l@ 2' - et hyl sul f onyl bi phenyl - 4-yl ) -5- BOC- am noval eram de

2 (3 PR B B oS Y S SR8 B! ~4-¥1) -3-pheny! pr opi onam

(R) - 2- (3-phenyl urei do}-N-(2'-net hyl sul fonyl bi phenyl - 4-yl) - 3-phenyl propi onam
i de, WO 02/ 48099 PCT/ EPA / 13545 -69
(S)-2-[3-(4-chlorophenyl)ureido]-3-phenyipropionic acid,

(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,
(S)-2-[3-(4-chlorophenyl)ureido]-4-methyipentanoic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-4-methylpentanoic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-2-phenylacetic acid,

analogously to Example 2 gives the following compounds:



(R)-2-[3-(4-chl orophenyl ) ureido]-N-(2'-nethyl sul fonyl bi phenyl -4-yl}-3

cycl opropyl propi onam de,

2-[ 3- (4- chl w@phmoyy ) ur ei do] - N- (2" - met hyl sul f onyl bi pheny| -BewyEporAnsushy| sul f

anyl but yram de, .51 -

(R -2-[3-(4-chl orophenyl)ureido] - N-(2'-net “hyl sul f onyl bi phenyl - 4-yl ) propi ona

m de,

[ 3- (4-chl orophenyl ) urei do] - N- (2' - net hyl sul f onyl bi phenyl -4-yl ) acet an de,

[ 3- (5- chl or o- pyS)-@np32c4ythigrapéelirdido Vet FBO supiberiginbd gyireetyh) 8-y | )
phenyl pr opi onani de,

R}-2-[3-(4- mf@mmﬁ@mnpw@e do] - N- (2' - net hyl sul f onyl bi phenyl - 4-yl)-3

he

2-
2-
3- phe
( 2-
I
(R 3 L3 (31 Uor B2 Fet B RIR P reirabh( BOC- BRSNS RIM Bheny1 - 4-y
| ) - 3- phenyl prpfpiéhwpi\eajnéﬁamm(a

2-[3-(4-chl orophényl ) ureido] - - met hyl sul f onyl bi phenyl - 4-yl ) hexanoam de,
(R)-2-[3-(4-chl or(@r}r?eﬁ%fwdnlerqnﬂeﬂw yzeldﬁ]eNHQr@QCf@wrldlrpﬁevhvetml v4} - 2phenyl
acet am de,

(S)- 2- [ 3- (4- CAPEYBEREARAFAGI do] - N (2' - et hyl sul f onyl bi phenyl - 4-yl ) - 4net hyl
pent anoam de, (R)-2-[3- f -chloro he k/l_)ureldo] -N-(1-BOC-piperidin-4-ylmethyl)-4-
(R)-2-[3-(4-chl orophenyl ) urei - net hyl sul f onyl bi phényl -4-yl)-4

met hyl pent ancaethyipentanoamide,

(5)-2:13 (4 Mot hoRYPNEIYVA LRGPy NutéicoRE (M BO - b RYiaM- BT imelryf-y! ) 3- pheny

| pr opi onam de,

(S)-2-[3-(4- %Hym%ﬁy,hpdérgsq@qu-(Z - met hyl sul f onyl bi phenyl - 4-yl) - 3phenyl p
i onam de,

(S)-2-[3-(4-iodophenyl)ureido]-N-(2'-nethyl sul fonyl bi phenyl -4-yl)-3phenyl pr

opi onam de,

(S)-2-[ 3- (4 FEXEMRIER02 | ) ur ei do] - N- (2' - met hyl sul f onyl bi pheny! - 4-yI ) - 3pheny!

pr opi onam de, WO 021 48099 PCT/ EPA /13545 -70

(S)-2-[3-(3-fluoro-4-net hoxyphenyl ) ureido]-N-(2'-nethyl sul fonyl

bi phenyl - 4- yIReBopaleriythe BT pnotectieg group from the compounds obtained in

R -2-[3-(4-neth d - et hyl sul f | bi ph | -4-yl)3-ph

|(p3 opi E)naﬁﬁ dg arr?p pztbeng/ n& l1'-[C?Illn%]|oxane glvgg thg fosllgww?gn%lpelrl%meen erlvatu}\//e)s pheny

(R) - 2-[3-(4-bronmophenyl ) ureido]-N-(2"-nethyl sul fonyl bi phenyl - 4-yl)-3phenyl p

r opi onam de,

(R)-2- [3 (4 i odop($g+2¢]3-(#-ehidodphenyDurerdd R pigdriainy-4byimetmyt)-3 ohenyt-3pheny | pr
opi onami d

(R) - 2-[ 3- (4 fRFGB&O&?ﬁH&%lBW@?'&IerW@'4?1%t hyl sul f onyl bi phenyl - 4-yl)-3

phenyl pr opi onam - - -

Co g 5ot st et 1Nl {hehiorophenyureidol-Ne(piperidin;Avimethy)-3-pheny!

{ phgnyIB- 4éyltpr_ef6:qmlae'ngé ri:]yﬂlmﬁnianddeESl 315 met hyl sul f | bi ph | - 4-yl
-2-[3-{3-tri r ome en ur ei do sul f on i phen -
} phEanyI{ pr opi o z ghlgropr?/er?yl ureldo]]-N (plpendln -4- )}llmethyl)-4yme h?l ey Y

2- ( 3- phenyl u ﬁgﬁo%@wﬁ%ﬂ)@% 1pheny| 4-yl)-5-am noval er am de,

(S)-2-(3-phenyl urel -4-Y1) - phenyl ] - 3- phenyl pr opi onam de,
2- (3- phenyl ur ei dojR)M- [3L<4-anrqpmherry+)@rreubb}-nh@bér]dmmwmudﬁ)-4 -methyl-
(R)-2-(3-phenyl urei do)-N-[ 4- (nmor phol 4-yl ) - phenyl ] - 3- phenyl
B’ ntanoamide, hydrochlonde ESI 38
(R)-2-[3-(4-chlorophenyl)ureido}-N-(piperidin-4-ylmethyl)-2-phenyl-

acetamide, hydrochloride, ESI 401.

Example 21
Reaction of (1-isopropylpiperidin-4-yl)methylamine with

(S)-2-[3-(4-chloropheny!)ureido]-3-phenylpropionic acid,



pr opi onam de,

2- (3- phenyl urei do) - N-[ 4- (nor phol i n-4-yl) -phenyl ] - 3- (3-cyanophenyl ) pr opi onam
i de, 2-[3-(wataowphenyl ) urei do]-N[4-(norpholin-4-yl)-pREKERIAEFHSam de,
2-[3-(4-chl orophenyl)ureido] -N-[4-(norphgelin-4-yl)-phenyl]-4-nethylsul fanyl
but yram de,

(R)-2-[3-(4-chl orophenyl ) urei do]-N-[4-(norpholin-4-yl)-phenyl]propi onam de,
(S)-2-[3-(4-chl orophenyl ) ureido]-N[4-(norphol m4-yl)phenyl]-4net hyl val eram
i de, VO 02/ RpQY3-[@AcTHI&fephehgbhdfeidd]i3-phenylpropionic acid,

R) - 2-[3-(4-chl orophenyl) phol i n-4- henyl ] -4
ﬁe% hyl \[/al ér aoe: [3p(4 ch%orophenyl)ureldcg] 4 gnethylpentanmc gc.sz yI]

(S) - 2- (3- phemw Y@l GodmbfdphienPhlitelidy-4methyBeREoft 4cid; y! met hyl ] - 3phenyl pro

pi onam de,

(R -2- (g phenR)-2[8-@odhidrdphehpluiaidol-Z-pnehyiaicetie adidn- 4- yl net hyl ] - 3phenyl pro
pi onam de,
2- (3-phenyl urei do)-N-[ 1-(pyridin-4-yl)-piperidin-4-yl nethyl]val erani de,

(S}p-2-[3-(4-¢ lal?céio[ﬂ{},yw I}E%rﬁbgoi oNeStné RYidWAhg cbmPoupiager i di n-4-yl

met hyl ] - 2- phe

(R -2-[3-(4- chI orophenyl)ure| do] - N-[ 1- { pyndi n-4-yl) pi peri di n-4-yl

met hyl ] capr oam de . ] L

2-[3-(4-chlor ophdﬁwm@r@i elypraeieny()praidel-N-[2-ioprepp@irelidinA-yii-get hyl ] 4- met h
| sul f | but :

{R)S?Z-?g}/{4? @%ﬁ%’ﬁ{)ﬁ%‘?%i%%‘]‘*ﬂ(l (pyri di n-4-yl) pi peridin-4-yl met hyl ] pr

opi onani de, R)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpi er|d|n4 []-3-
éB (4-chl orophe(m;I)Lr(m do] - p[ y) pyrid ]m [y )%l ggrpl%ln HrethyI]B (thio
p

en- 2-yl ) pr mhienylprogionamide, ESI45

2-13- (4-chi orophagyl) u ) A lch (RG] Rrrt-¥oRBhgBibdidindry 4t hv! 13- (i nd

-3-yl ) propiona

2 [ 3-(4-chl orrﬁ@th@rﬁgrﬁéﬁcfgnqﬁgb ] 1;23pyr| di n- 4-yl ) pi peridi n-4-yl met hyl ]
val er am de,

(S) - 2- [ 3- (4- chl or(Bt2[Br(4-ahlerep)eny! uteidplN-d Hgorropyiniwerdindt-l-4-y| net hyl ] - 4
- met hyl val er am

(Ry-2-[3- (4- dﬁ?tg‘g’li’&ﬁ‘é?ﬂﬁ%iﬂ& B8] 48[ 1- (pyri di n-4-yl ) pi peri di n-4-yl net hyl | - 4

- met hyl val er am dgR). - A -4-y|1-2-

(R -2-[3-(4-chl o(ra((?pr?eﬁayf)ﬁrrﬂgiro Ol']le_n I)f"?I?B]y,er %llﬁOprOplylppl)?%rtladrllnétl yl] 2 4-ylmethyl]-2
- phenyl acet amhgsylacetamide, ESI 443.

{R)-2-[3-{4-chl orophenyl )ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylnethyl]-4
- met hyl but yr am de,

Example 21a

. Partitioning of (R)-2-{3-(4-chlorophenyl)ureido]-N-(piperidin-4-ylmethyl)-2-
phenylacetamide, hydrochloride, between ethyl acetate and 1 N NaOH,
followed by removal of the solvent, gives the free base.

120 mg of (R)-2-[3-(4-chloropheny!)ureido]-N-(piperidin-4-yimethyl)-2-
phenylacetamide is dissolved in 4 ml of dichioromethane and 2 mi of
acetone, and 0.1 ml of acetic acid and 300 mg of sodium triacetoxyboro-
hydride are added, and the mixture is stirred at room temperature for 18
hours. Saturated aqueous ammonium chloride solution is then added, and
the organic phase is separated off. Removal of the solvent gives (R)-2-[3-
(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yl]-2-phenylacetamide,
ESI 443



WO 02/ 48099 PCT/ EP01113545 -72

(S)-2-[3-(4-chl orophenyl)ureido]-N[1-(pyridin-4-yl)piperidin-4-yl

met hyl ] - 4- netdhe2d/43099y r ami de, PCT/EP01/13545
R}-2-[3-(3-chl oropyndi n-6-yl)ureido] - Ngg1l- (pyridin-4-yl)piperidin-4yl methy

]-

(

| ]-2-phenyl acet am de,

2-[3-(4-chl orophenyl )urei do]-N-[ 1- (pyndi n-4-yl) pi peridin-4-ylnmethyl]3, 3,

3-trifluoropropi onam de,

2-[3-(4-chl orophenyl )ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylnethyl]2-(pyr

i din-2-yl)acetam de,

(R) - 2- [ 3- (4- Ex@ARA@E2ny| ) ur ei do] - N-[ 1- (pyri di n-4-yl ) pi peri din-4-yl nethyl ] - 2

-(tert-butyl)acetan de,

(S)-2-[3-(4-chl orophenyl )ureido] -N-[1-(pyridin-4-yl)piperidin-4-ylmethyl]-2
-{tert-butyl Reptianigial-(4-BOC- El_perazm 1-yl)aniline with

2-[3-(4-chl orophenyl )ureido]-N[1-(pyridin-4-yl)piperidin-4-ylmethyl]2-(2-f

| uor ophenyl ) acet am de,

{R)-2-[3-(4- phe ureld - N [1s din-4-yl)piperidm4-yl methyl]-2-(

4-f1 uor oph engﬁ;)'%@fe‘ﬁ?qﬁg ophenyBLre|d&]13-$%ﬂyl'ppopno¥ c)epcuﬁ)

(S)-2-[3-(4-q B?Jzt[gp(heémbbdﬁr@hsighré‘rﬂ&]labnénwprbﬁ}omb)a@.@erl di n-4-yl nmet hyl ] - 2-

(4-fl uorophenyl)acetam d

{R)-2-[3-(4-chl orophenyl )ureido]-N[1-(pyridin-4-yl)piperidin-4-ylnethyl]-2
(4 )

(

(& By PR P BrBOdARE] B SKinple 2 gives 08 SIOMING SEMAOHR S | di n- 4- y1 et hyl ] - 2

-64- hydr oxyphenyl ) acet am de,
3-(4-chl henyl d di n-4-yl di n- 4-yl net hyl

aCet aﬁn‘ dg, orop e(rll?y-z) F3r (et{ cr?I]oroph[enyﬁ)I?JrenldIo]nN-[4y )gb%e;r):pelranzm 1¥y|;re vl
(9)-2-113- (4- chl ot ARERL )t 480l el Ay GRREhIol 4! piper di n-a-yl met hy] -3
(R)-2-[3-(4-chl or %2126@1 4-ER18tSpHerinLfsi§ B4l R-BoE pipeReFihdiyy4- yI methyl | -3

- phenyl pr opi onam dé,

2- [ 3- ( 3- chl omieyyl]éB-phénylpiapienaiideNnydrochiariddi, n- 4- yl ) pi peri di n- 4-yl net hyl ]
-2-(2,1, 3-benzot hi adi azol -5-yl ) acet anm de, WO 02/ 48099 PCT/ EPQOL/ 13545 -73
(S)-2-(3-phenyl urei do)-N-{bi phenyl - 2-yl met hyl) - 3- pheny! propi on am de,

(R) - 2- (13- phery{drephsla) oNBOT B théreft R igivds - 3- phenyl propi onami de,
2- (3-phenyl urei do)-N-(bi phenyl -2-yl met hyl )val er am de,

(S)-2-(3-phenyl urei do)-N(2'-nethyl sul fonyl bi phenyl - 4-yl met hyl
- 3ph I [
LR 25 (3 bheny! urBi- i phorophanyurifeh igr piRargrnat-yDmhayl3-apheny prop

d
IZOE]gmphgnyl urpﬁegg&prﬂelzagamlde n drocl: '8?'1?/? b'i:'% ‘é7r§/| 4-yl met hyl ) val eram de,
(R) - 2- [ 3- (4- chl or(@)&[3¢(4-dnleratiieny!)uteidolyNidH(pipbrazinpl -phrpdiemyl-3¢ ] - 3phenyl p

onam d,
‘)I 2-[3- ( 4- ANSBYIRSARINEMIde: hysiroghlprde oK B| 4( 8- 4- yI ) pi peri di n- 4-yI ] - 2phenyl
acet am de,
2-[3-(4-chl orophenyl )ureido]-N-[1-(pyridm4-yl)piperidin-4-yl] pentanoam de,
Example 23

Reaction of 1-cyclohexylpiperidin-4-ylamine with
(S)-2-[3-(4-chlorophenyl)ureido]-3-phenylipropionic acid,
(R)-2-[3-(4-chlorophenyl)ureido]-3-phenylpropionic acid,

(R)-2-[3-(4-chlorophenyl)ureido]-2-phenylacetic acid,

analogously to Example 2 gives the following compounds:



(S)-2-[3-(4-chl orophenyl }ureido]-N-[1-(pyridin-4-yl)piperidm4-yl]-3phenylp
r opi onam de,

(R) - 2-[ 3- (4wEh0268e99henyl ) ur ei do] - N- (2' -t ert - but yl - am nosulFCIHER01L/13545

bi phenyl - 4-yl ) - 3-phenyl propi onam de, _54.

{R)-2-[3-(4-chl orophenyl )ureido]-N-(2'-am nosul fonyl bi phenyl - 4-yl

) - 3phenyl pr opi onam de,

(R)-2-[3-(4-chl orophenyl )ureido]-N[1-(tetrahydropyran-4-yl

) pi peridin-4-yl]-3-phenyl propi onam de,

E,E;mzd[e?’ (4-chl or @PBeny ) JiStoebrhbrsidai R DY R B betdin- 4y 3Pheny! propi
(S)-2-[3-(4- %ﬂEH?@P&EBMé%W&'F@B}O&l&ﬂdé,Wrwl pi peri di n-4-yl]-3phenyl propi

onami de,
2-[3-(4-chlor ophQRyJZ}[GF(GIi-ddedpr{ehyl)Bmmdaﬂwa[piqyeidkﬂkmlp%id]irw—dl-;d} -am de, WO
02/ 48099 PCT/ EPOL/ 13545 -
(S)-2-[3-(4- @HPBV'@}B‘P@HWW%lW@PW?QdQ S8V pi peridin-4-y1]-2
phenyl acet am de, A
(R -2-[3-(4-chl o 4)%?'81{0 r]enm-)tjrel??]elt\lr %h°>¥8'r°5'€§/‘¥'§rf’ei'd§/’|‘) pm)endl n4-yl met
hyl ] - 3phenyl @h@ﬁy@&efamiee
{R)-2-[3-{4-chl orophenyl)ureido]-N-[1-(tetrahydropyran-4-yl)piperidin4-ylne
t hyl ] - 2phenyl acet am de,
(R-2-[3-(4- nyl ) urei do] - N-[ 4- ( 2- oxopi peri di n-1-yl ) phenyl ] - 3phenyl p
r opi onam de, (‘éya?ﬁ Qlﬁ
(S)-2-[3-(4-chl orophenyl)ureido] - N-[4-(2-oxopi peridin-1-yl)phenyl]-3
nyl pr opi onam de,

) - 2-[ 3- (4- d?:ﬁaﬂh@prﬁrﬂywrermpumﬁcN)thm%wwao nor phol i n- 4-yl ) phenyl ]

3- phenyl propi onam de,
2-[ N- (4-chl orophenyl } - car banoyl oxy] - N-[ 1- (pyri di n-4-yl) pi peridi n-4-yl met hyl
] - 2phenyl acet (’41chIorophenyl)carbamoylox Jacetic acid,
(S)-2-[N-(4-chl orophenyl) - car banoyl oxy]-N-[ 1- (pyr| di n- 4-yl) pi peri di n4-yl net
hyl ] - 2pheny| ZN-trchtorophenyl)carbamoyloxy]propionic acid,
(R -2-[N-(4- -4-yl ) pi peridi n4-yl net
byl 1 2pheny] z—ty—éﬂ%ﬁg{?&%ﬁer?y"i‘fc%%raor%%xsh-é\fpk%nWA&{ dh8i
2-[ N- (4-chl or ophenyl ) - car banoyl oxy] - N-[ 1- (pyri di n-4-yl ) pi peri di n-4-yl net hyl
] acet am de,
2- [ N- ( 4- chl oreneirgous)y ealcxemplel tk givesithe fglipwingicampounydpi per i di n- 4-yl
met hyl ] pr opi onani de,
2- [ N- (4-chl orophenyl) - car banoyl oxy] - 2-{ 2-f | uor ophenyl ) - N-[ 1- (pyndi n4-yl ) pi p
eridin-4-yl met hylg. Mﬂ%ﬁﬂcﬁ@phenyl)carbamoyloxm N-[4-( morpholln -4-yl)-
2-[N- (4-chl orophenyl ) - car banoy| oxy] - 2- orophenyl ) -N-["1( pyridi n-4-yl)pi

peri di n- 4-yl henyllacetsmige,d=S! 390; o _
@ i °rOph;“-}//yi-ég-tc:g[ﬂ?ggﬁénﬁi‘éé]rsazrhézb%{/‘]'-l\’/f[ﬁftrrh%?iéh&l'in'\hlyjr(-pyr' din-4-yl)pi

idin-4-ylmeth

(R - 2-[ N (4- My ApRpionamieer Bgmaphoxy] - 2- (3- chl or ophenyl ) - N-[ 1(pyri di n-4-y
| ) pi peridin-4-yl et hyl ] acet am de, WO 02/ 48099 PCT/ EPOL/ 13545 -75

(S)-2-[3-(4-chl or%Wéﬁ;dh)mophd@yl)Garpamoybkybyriﬂy(mrpboilmﬂryl)depper]lleZ-
phenylacetamide, ESI 466

Example 25
Reaction of "BB" with

2-[N-(4-chlorophenyl)carbamoyloxylacetic acid,

2-[N-(4-chlorophenyl)carbamoyloxy]propionic acid,



phenyl propi onam de,

(R)-2-[3-(4-chl orophenyl)ureido]-N[1-cycl opentyl pi peridin-4-yl]-3phenyl pro
pi onam de, WO 02/48099 PCT/EP01/13545
{R)-2-[3-(4-chl orophenyl ) ureido]-N[1-cggl.opentyl pi peridin-4-yl]-2phenyl ace
t am de,

(R}-2-[3-{4-chl orophenyl ) ureido]-N-[4-(2-oxopyrrolidin-1-yl)phenyl]-3phenyl
pr opi onam de,

(S) - 2- [ 3- (4- ANs(sphiengphempicddianmbyldxy)2-pkepylacetic 8cid- 1- yl ) phenyl ] -3

phenyl propi onam de,

(R)-2-[3-(4-chl orophenyl)ureido] -N[4-(pi pendin-1-yl)phenyl]-3phenyl

pr opi onam de, : : X

(S)-2-[3-(4-c aHF rgort)ﬁél %ﬁarne]?lgoﬁ Rl—vfi-t?%fodg)ﬁ"&? ﬁ(-)T-p)(/)lu?S]E{enyl ] - 3phenyl propi o
nam de,

R) - 2-[ 3- (4-chl orophenyl ) ur ei do] - N- i peridin-1- 2hen|acetam
( ) L3~ [D ~( 4%h?orophen;ll)cart[Jamgyelogy] N-(2'- metﬁlylgulfony}/bléhe I 4-y

{R) 2-[ 3-(4- % Bé&%]agytépaggdo] N- [ 4- di et hyl am nophenyl | - 3phenyl pr opi onam

S)-2-[3-(4-chl orz;mey:h 0 | dmdylexyiyNai-mettgsyifdnylin J¥-opi onam
((je) (Rg 2([3 4-chl oro h!edrllt ??ﬁ?]ezdi? N[ 4- g]ref(hyl am nophgzyli]abgyhenyl

acet am de, )proplonam|de

(555755 o el b5 BB SGRYL o onar

i de,
(S) - 2- [ 3- (4- g/n-2ppRhgrEEidmigedo] - N-[ 4- di met hyl am nophenyl | - 3pheny! pr opi onam

) 2-[3-(4-chl orophenyl )ureido]-N-[1-(tetrahydropyran-4-yl)piperidin4-yl]-

3phenyl propi 2
(S)-2-[3- (4-M@nyl )urei do] - N- (1- BOC- pi peri di n-4-yl net hyl } - 3phenyl prop
i onam de, WO 02/ 48099 PCT/ EP01113545 -76

(R)-2-[3-(4-chl orophenyl ) ureido] -N-( 1-BOC-pi peridin-4-ylnethyl)-3

pheny! pr opi onldg @dowing are obtained analogously to Example 14

(S)-2-[3-(4-chl orophenyl ) ureido]-N(1-BOC- pi peridin-4-yl net hyl) - 4net hyl pent
anoani de,

(R) - 2- [ 3- (4- chl or(@ylyepvt J-ehRirdpthety! \chrbisho PoRFLND bibefidif-aB/stny] ¥pet hyl pent

d
?gg)a? [g (4- mhe@ym@ﬁmidputrélmawt@te BSC462peri di n- 4-yl met hyl ) - 2phenyl acet
am de, {S)-2-[3- { Cﬂl\? (8% RForXp% 5carll>amo§lgxf/)]e i q'—lgoéro)()yrept)gﬁ@% £ yIIOherlyl

pr opi onam de,

(R)-2-[3-(4- qﬁétﬁwpzlgﬁéhwaé@tbﬁ%e MyidRbORbHESY BSyha@t hyl ) - 3- phenyl
pr opi onam de,

(S) 2- [ 3- (4- chl or(Bt2=HVH(4-ghlsirdphemy! Josirpamovioxyl-AH dedimethylaminabiepzpdnt anoani
6 2-[3-(4- @nPB?%ﬂ%?f?w%eﬁ%' ‘}3%—(p| peridi n-4-yl met hyl) - 4- net hyl pent anoam

(R)-2-[N-(4- chloropherp\xl)carbamoyloxy] -N- [4 (morphol|n-4-yl)-
(R) 2-[3-(4-chl orophenyl)ureid eri di n-4-yl met hyl ) - 2- phenyl acet am de
benzyl]-2- phenylacetamlde ESI4 0;

(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-(1-cyclohexylpiperidin-4-
ylmethyl)-2-phenylacetamide, hydrochloride, ESI 485;
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(tetrahydropyran-4-yl)-
piperidin-4-ylmethyl]-2-phenylacetamide, hydrochloride, ESI 485;
(R)-2-[N-(4-chlorophenyl)carbamoyloxy}-N-(1-cyclopentylpiperidin-4-
yimethyl)-2-phenylacetamide, hydrochloride, ESI 470;
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(2-methylpropyl)-
piperidin-4-ylmethyl]-2-phenylacetamide, hydrochloride, ESI 458,



(S)-2-[3-(4-chl orophenyl )ureido]-N-[1-isopropyl pi peridin-4-yl]-3phenyl propi
onam de, (R)-2-[3-(4-chlorophenyl)ureido]-N[1-isopropylpiperidin-4-yl]-3
phenyl pr opi Bnon/48e99 PCT/EP01/13545
(S)-2-[3-(4-chl orophenyl)ureido]-N-[1-iggpropyl pi peridin-4-yl]-4nethyl penta
noam de,

(R)-2-[3-{4-chl orophenyl ) ureido]-N-[1-isopropyl pi peridin-4-yl]-4net hyl pent a
noam de,

(R} - 2-[ 3- (4- chl or(Rp2eiN-(J-chiziropfieriy Jcarbarpylopy]H] b1 iedhylpropyl)} - 2phenyl acet a
m de,

(R -2-[3-(4- cﬂmﬂ%@mm%tm'k?mew&[%t@@tﬂ@r bygrashiRsidediERIA72i 1 - 2phenyl acet a

m de, WO 02/ 48 | 2H-pyridin-1-y|)-

(R) - 2-[ 3- (4-chl oggzm v Ehitrdpie ')[Cé-zt%az['-‘%%’-‘ YN dHg o2y ndin b y)-

3- phenyl pr opibemagi]-@ephenylacetamide, ESI 488; o | ] |
S)-2-[3-(4-chl oro hen ur ei doj 4- (4-bOC- pi era2| n-1- en 3-phen
ér Lp| o%am( de, p I\y (3 ch|oropheny|)[cartgamoylox39] ~oxoaz¥pgr§) 1-y3/ I'3-pheny

(R -2-[3-(4- Weﬂ&ﬁ@ﬁﬂ%%&&bﬁ%e I%éﬁtléj)l per azi n- 1 yI } phenyl ] - 3phenyl propi o

nam de,

S)-2-[3-(4-chl | dn e h ] |
Elaan de[ ((S) (2: [grmmﬁﬂ?gmﬁheﬁ% )fﬁ'r'liel dgjﬂb?ﬁt 40152 5?}1&@?%%%&;: d?lr?ey‘yyr]r °8°
phenyl pr opi ormethmé-z phenylacetam|de ESI 4 _ o
(R - 2: L (- chl oron0e8 e bHoBhEIRscHrbatr6YBAANRIEY BYMSRLAL h-foehdindi-yi-
-2-[3-(4- qﬁémyq@hmﬁwg@abdﬁe N$147g/cl ohexyl pi peri di n-4-yl ] -2phenyl acet

"

de,
2- [ N- (4- chl or ophdR)13-D¥L behtoropsny IearmamavlipryloNiA=(2-axopigarisin 1 hdiet ani de)d
2-[ N-(4-chl e) (nor phol i n-4-yl)-phenyl ] propi onam
e, [2 EN-((:4 g[ﬂ%&&ﬂ#eﬁ@ @%ﬁé%@%o@%iﬁM (mor phol i n-4-yl)-phenyl]-2
phenyl acet ami de, 2-[N-(4 -chlorophenyl)carbamoyloxy% N-[1 (medin-4 gl) piperidin-4- ?I
2-[ N-(4-chl orophenyl ) car banoyl oxy] - N- (2 hyl sul f onyl bi phenyl - 4yl') acet am
de, methyl]-2-cyclohexylacetamide, ESI 485;
2- [\ (4- ohi or ophepy it AR Sy et Bar BSR4 RHRARRESN- - 4¥1 ) Proi on
2- [ N- (4- chl orghehgnyd-peenRaseshide |ESH465;- met hyl sul f onyl bi phenyl - 4yl') - 2- phen

I t de,
)(/R;i C(za (m (4- chl ordpMdfyohjerapbanyljcaskgmopoxpl-ie Heyridim-4-y!rpipendin-2gheny| ace
t d
(g)m 2e[ N-(4- Jﬂ?@yﬂ&%ﬁy‘r?’ea&%ﬂ%’?ﬂawe @%'147Eopr opy! pi peri di n-4-yl met hyl ) -
2- phenyl acet am dgR)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-{4-(piperazin-4-yl)-
phenyl}-2-phenylacetamide, ESI 465,

‘ (R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[3-(2-oxopiperidin-1-yl)-

phenyl]-2-phenylacetamide, ESI| 478;
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(2-oxopiperazin-1-yl)-
phenyl]-2-phenylacetamide, ESI 479;
2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-(2-thienyl)acetamide, ESI 485.

Example 27

The following are obtained analogously to Example 4:



WO 021 48099 PCT/ EPOL/ 13545 _78_

(R)-2-[ N-(4-chl orophenyl } car banoyl oxy] - N- (4- di net hyl am no- benzyl)

2- phenyl acewani2ds099 PCT/EP01/13545

(R) - 2-[ N-(4-chl orophenyl } car banoyl oxy] - A#[4- (nor phol i n-4-yl ) benzyl ] - 2- pheny

| acet am de, (R)-2-[N(4-chlorophenyl)carbanoyl oxy]-N-(

1- cycl ohexyl pi peri di n-4yl - met hyl } - 2- phenyl acet am de,

(R}-2-[ N-(4-chl orophenyl ) car banoyl oxy] - N-[ 1- (t et rahydr opyr an-4-yl ) pi peri din
-4-yl - et hyl | - 2- pH@Aid-etaotaphictgl)ureido]-N-[1-(pyridin-4-yl)piperidin-4- ylmethyl]

(R -2-[N-(4-chlor ophenyl ) car barm_/yl oxy] - N- (1-cycl opentyl pi peri di n-

yl - met hyl ) - 22mf@qm a%@medﬁ

R)-2-[ N- (4-chl - (.2 - |
éi %)eri ([ji nf4-§:/l - e ng@b eny ce%qé%/}!"gg]j [(%y@n%%pg%gﬂéﬁfgﬁ)naﬁgwr
) car banoyl oxy]4, %Hflﬂuérobugtrhmidd)mwm
) pi peridin-4-yl -net hy henyl acet am de, [ N-(4-chl orophenyl

) car banoyl oxy] - NZ-&- P'ZGIMBEW p’yr[f‘erPXPPWer)QbféﬁZX”'PhQDﬂﬂTér(ﬁr%(?épam de,
(R -2-[N-(4- @Weﬂ{:l?;?r%%?é’rle?rﬁ%bég?%gxy] N-[ 4- (2- oxo- azepan- 1-yl ) phenyl ] - 2- ph

enyl acetam d

2- LN-(|4 Cy?nopgerﬁ-ﬁﬁémﬂMdj@XMJH%'p{/rldlhw&ll )Biperidin i ymnetiyin(3- yl met hyl ] - 2
- phenyl acet am de

2-[ N- ( 3- cyancpareghgryliprepionamidd, BSI[483 pyr i di n- 4- yI ) pi peri di n- 4-yl

met hyl ] - 2- phenyl

o N ey o S ramnenylureigo Vi [ RYFSNakyBPIRErEin 4TSI eny | - 2-

(
phenyl acet am?ﬂ(%—cyanophen I)proplonamlde ES! 517 -
N- (4-chl or ophenéi ) car armyl oxy] - N[ 1- pyrl di n- 4- %I ) pi peridin-4-yl met hyl ]
-p

- cycl ohexyl acetZatd-glenylureido) —N-[4 (2-oxopiperidin-1-yl)-phenyl]-3-(3-amino-
I(agzetzaEnN;j(eél Ch't%n%ﬁ?% ))p?§6|8ﬁgr'ﬁ}/de0)@§| %—O[ 4- (mor phol i n-4-yl ) phenyl ] - 2- pheny
2-[ N- (4-chl or oph l L 4-yl met hyl ]
e e e i
(R) - 2- [ N- ( 4- @mipocarbenyipheaybpnopidreayiieNESEE0Di per azi n- 4-yl)
phenyl ] - 2- phenyl acet am de . - L
(R~ [\ (b ohl orepHamGNSERNERMTRIRg NI {BYTSingkybPRercin-A-Amsityheny 1 | - 2

henyl acet am

FR) g [ N-(4- csg‘]%o?rgbnhogr?{/b r(]:yz;?rﬁ)%r%) propuoraml?e S %%(5Opl perazin-1-yl)phenyl]-2-
phenyl acet anm de, (R)-2-[3-(4-chlorophenyl)ureido]-N-[4- (2 oxopiperidin-1-yl)-phenyl}-2-

2-[

N- (4-chl or gph b N[ 1- di n- 4-yl di n- 4-yl net hyl
2(2(thfenglp}l‘?§8§{%ﬁgcw agg)“%y] [ 1- (pyridin-4-yl) pi peridin-4-yl met hyl ]

[ 3- (4-chl or ophqrylo) jar.@i-8abrdptehy ) BHidR-[4-0ibthpi-B] L Skopigkndifm LY. |

2-
2- phenyl acet am de,
2-

[ 3- (4-chl orpb\phgl}{e] phmrwlakcﬁtachﬂd, HM91di n- 4-yl ) pi peri di n-4-yl net hyl ]
4.4, 4-trifluorob

‘ 3- phenyl ur ei dzwﬂaﬁzl Arohigrephenyhreridol NIt (Brapinerazingl wP=phssWany | ) pr opi

onam de, 2-phenylacetamjde 478
2- (3- phenyl ur eylpdo)y CIT amz pyrt;sl n-4-yl) pi peri di n-4-yl met hyl ] - 3- (3cyanophenyl

) propi onami de,  2-[3-(4-chlorophenyl)ureido]-N-{1-(pyridin-4-yl)piperidin-4-ylmethyl]-

2-[ 3- E]4 clhl)olr28&h nyl I)(l%:%adrgde E%JMgﬁyrldln 4-yl)piperidin-4-ylnmethyl]3-(3-c
yanophenyl ) p

2-[3-(4-chlorophenyl)ureido]-N-[4-(2-oxopiperazin-1-yl)-phenyl]-2-(2-
thienyl)acetamide, ESI 484,

2-[3~(4-chlorophenyi)ureido]-N-[4-(2-ox0-2H-pyrazin-1-yi)-phenyl]-2-
(2-thienyl)acetamide, ESI 480;

(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-1sopropylpiperidin-4-yImethyl]-
2-(2-thienyl)acetamide, ESI| 449.



2- (3- phenyl ur ei do) - N- [ 4- ( 2- oxopi peri di n-1-yl ) phenyl ] - 3- (3- am nocar bonyl phen
yl ) pr opi onam de,

2- (3- pheny! woee28999N- [ 1- (pyri di n-4-yl) pi peri di n- 4-yl met hy | HGIZER03/13545

am nocar bonyl - phenyl ) pr opi onani de, _58 -

2-[3-(4-chl orophenyl )ureido]-N-[1-(pyndi n-4-yl)piperidin-4-ylmethyl]3-(3-am
i nocar bonyl - phenyl } pr opi onam de,

(R)-2-[3-(4-chl orophenyl )ureido]-N(4-(2-oxopiperidin-1-yl)phenyl]-2phenyl a
cet am de, The following examples relate to medicaments.

(R)-2-[3-(4-chl orophenyl ) ureido] -N-[3-net hyl -4-(2-oxopi peridin-1-yl)phenyl]

- 2- phenyl acet am de,

(R -2-[3-(4- h . i - N-[ 4- (2- oxopi perazi n-1-yl) phenyl ] - 2phenyl a
cet am de, %W%E&%%’%gglfl%% -80

2-[3-(4-chl orophenyl )ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylnethyl]

2- (2-thi enyl)acet am de, o _

2- [ 3- (4- chl ofopelgtign pfid 00 @udf-ae pative2ingrestienteefthe formylr)l gneis BYof 2- (2t hi enyl )

L Aot s ysregenshoRehate 9. 3L e DIEiSHP A WateriS ATUERSP | - 2( 2- t i eny

|') acet am de, pH 6.5 using 2N hydrochloric acid, sterile filtered, transferred into injection
(R) -2-[3-(4-chl orophenyl ) urei do] - N-[1-i sopropyl pi peridin-4-ylmethyl]2-(2-th
i enyl ) acet amivials, Iyophitised undemsteriteeconditdns/and spaeddenderstenies, sol vat es

i .ratios. 16. Process

and stereoisaoner,s, including mxtures thereof i | | .
for the pr epé’PHgﬁ@ﬁ‘soéag}&%%qu'a{ C?W@"Po'?em %fnqC%é(gd'ag'iﬁdﬂFd‘tt o Cains 1-15
and their pharnaceutically usable derivatives, sol vates and stereoisoners,
racterised in that a) a conmpound of the formula Il R~ HN\(CHZ)n E -W
I'T O in whicliEx@mple BVSuppasitoniesre as defined in Claiml, is reacted with
a conpound of the forrmula Il D-N=C=Oin which Dis as defined in Caim1,
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient
Example C: Solution

A solution I1s prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH.PO, 2 H,0, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of

. benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.
Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.



WO 02/ 48099 PCT/EPA 113545 -81 or b) a conpound of the fornula IV

H2N- (CH2)n E -WIV, mwhich E, Wand n are as defined in Claiml, is
reacted wt waoxsngsound o f the formula VR 0 D ~~ ~N ~X RCIEPOMW/I¥HSCh L is
Cl, Br, | or afree or reactively functiggnally nodified OHr and g oup, R,
X and D are as defined in Claim1l, or d) conpounds of the fornmula | are

| i berated fromone of the' ~r functional derivatives by treatnent with a
solvolysing or h dro Y genol ysng agent, or WO 02/ 48099 -82 PCT/ EPO1/ 13545
c) a base or BxamplefEt Tiablets nul a | is converted into one of its salts.

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed to give tablets in a conventional manner in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Coated tablets

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.

Example G: Capsules

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

contains 20 mg of the active ingredient.

Example H: Ampoules

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

10 mg of active ingredient.



17 Conpounds of the fornmula | according to one or nore of Clains 1 to 15 as
i nhi bitors of coagul ation factor Xa 18. Conpounds of the formula I

accordi ng twoonaseo nore of Clains 1 to 15 as inhibitors FCTERYIIHASI on
factor VIla. 19. Medicament conprising.g-l east one conpound of the formula
| according to one or nore of Clainms 1 to 15 and/or its pharma ceutically
usabl e derivatives, solvates and stereoisoners, including mxtures thereof
inall ratios, and optionally excipients andl or assistants. 20 Medi canent
conprising at |east one conpound ofPatent Ctaims a | according to one or nore
of Clainms 1 to 15 andJor its pharmaceutically usable derivatives, solvates
and stereoisoners, including mxtures thereof in all ratios, and at |east
one further di t] i jent. 21. Use of conpounds according to
one or nore g? C@%%%godfﬁe;%@glt heir physiologically acceptable salts
and solvates for the preparation of a nedicanment for the treatnent of

t hronbosi s, nyocardial infarction, arteriosclerosis, inflamation,

apopl exi a, angi na pectoris, regteno i's after angi opl asty, claudicatio
intermttens, tunours, tunour (i seases adl or tunour netastases. 22. Set
(kit) consisting of sepa an_effective anmount ,of a conpound
of the fornula | according t{§ one or re ofCHj)ainE +M 15 ardlor its
pharmaceutical ly usable 02/ 48099 PCT/ EPA / 13545 -83 derivati ves,

sol vates and stereoi soners, including mxtures thereof in all ratios, and
(b) an effectivei@{m@ of a further nedicanent active ingredient. 23. Use
of conpounds of the tornmula | according to one or nore of Clains 1 to 15
andl or their pharmaceutically usable derivatives, solvates and

reoi sonmers, including, mxtures thereof in. all ratios, for the
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redi cament actl Vgl hare Iiselr-]L Ar, Het, cycloalkyl or A, which may be substituted by

OR?, SR?, N(R?),, Ar, Het, cycloalkyl, CN, COOR? or

CON(R?),

R? is Hor A,

E is phenylene, which may be monosubstituted or poly-
substituted by Hal, A, OR?, N(R?),, NO,, CN, COOR? or
CON(R?),,

‘ or is piperidine-1,4-diyl,

W is Ar, Het or N(R?),
and, if E = piperidine-1,4-diyl, is alternatively R? or
cycloalkyl,

X is NH or O,

A is unbranched or branched alkyl having 1-10 carbon

atoms, in which one or two CH, groups may be replaced
by O or S atoms and/or by -CH=CH- groups and/or in
addition 1-7 H atoms may be replaced by F,

Ar is phenyl which is unsubstituted or monosubstituted,
disubstituted or trisubstituted by Hal, A, OR? N(R?),, NO,,
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4, Compounds according to Claim 1 in which
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VWX is phenyl which is unsubstituted or monosubstituted,

disubstituted or trisubstituted by Hal, A, OR?, SO,A,
SO,NH,, COOR? or CN,
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Ar is phenyl which is unsubstituted or monosubstituted by

Hal, A, OA, SO.A, COOR? SO,NH, or CN,
Het is thienyl, imidazolyl, pyridyl, indolyl, piperidinyl,

piperazinyl, pyrazinyl, 2-oxo-2H-pyrazin-1-yl, 2-oxo-
piperazinyl, morpholinyl, tetrahydropyran-4-yl, 3-oxo-
morpholin-4-yl, 2-oxopyrrolidin-1-yl or 2-oxopiperidin-1-yl,
W is Ar, Het or N(R?),
and, if E = piperidine-1,4-duyl, is alternatively R?,
and their pharmaceutically usable derivatives, solvates and stereo-

iIsomers, including mixtures thereof in all ratios.

10. Compounds according to Claim 1 in which

D is phenyl which is unsubstituted or monosubstituted or
disubstituted by Hal, A, OR? or COOR?, or pyridyl which is
unsubstituted or monosubstituted by Hal,

R’ is H, phenyl or alkyl having 1-6 carbon atoms, which may
be substituted by thiophene, imidazole, indole, SR?,
cycloalkyl or phenyi,

R? is H or A,

is 1,4-phenylene or 1,4-piperidinyl,
is Ar, Het or N(R?),

m
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‘ alkyl or phenyl,
R? is Hor A,
is 1,4-phenylene,
is 2-methylsulfonylphenyl,
is NH or O,
is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF3,
1s 0,

and their pharmaceutically usable derivatives, solvates and stereo-

3)>><§I'TI

isomers, including mixtures thereof in all ratios.

12. Compounds according to Claim 1 in which
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cycloalkyl or phenyl
or phenyl or pyridyl, each of which is monosubstituted by
Hal or OH,
and their pharmaceutically usable derivatives, solvates and stereo-

isomers, including mixtures thereof in all ratios.

14.  Compounds according to Claim 1 in which
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X is NH or O,
A is alkyl having 1, 2, 3, 4, 5 or 6 carbon atoms or CF;,
n isQor1,

and their pharmaceutically usable derivatives, solvates and stereo-

isomers, including mixtures thereof in all ratios.

16. Compounds according to Claim 1

(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-
propionamide,
(S)-2-(3-pyridin-2-ylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-
pentanoamide,
(R)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)pentano-
amide,
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-3-(thiophen-2-

yl)propionamide,
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(R)-2-(3-pyridin-2-ylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-

pentanoamide,

(S)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)pentano-

amide,

' (R)-2-(3-pyridin-3-ylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-
pentanoamide,
(S)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-3-(pyridin-
3-yl)propionamide,
(S)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-3-(indol-3-
yl)propionamide,
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)propionamide,
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)acetamide,
(S)-2-3-(3-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-

phenylpropionamide,
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R)-2-[3-(2- chlorophenyl)ureldo] N—(2 -methylsulfonylbiphenyl-4-yl)-
3-pheny|proplonamlde,
(R)-2-[3-(4-ethoxyphenyl)ureidol-N-(2'-methylsulfonylbiphenyl-4-yl)-
3-phenylpropionamide,

. (R)-2-[3-(2-methoxyphenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-
3-phenylpropionamide,
(R)-2-[3-(4-ethoxycarbonylphenyl)ureido]-N-(2'-methylsulfonyl-
biphenyl-4-yl)-3-phenylpropionamide,
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-5-BOC-amino-
valeramide,
(S)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-3-phenyl-
propionamide,
(R)-2-(3-phenylureido)-N-(2'-methylisulfonylbiphenyl-4-yl)-3-phenyl-

propionamide,
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3-phenylpropionamide,
(R)-2-[3-(4-bromophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide,
(R)-2-[3-(3-fluoro-4-methoxyphenyl)ureido]-N-(2'-methylsulfonyi-
biphenyl-4-yl)-3-phenylpropionamide,
2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-
hexanoamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-2-
phenylacetamide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-4-
methylpentanoamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-methylsulfonylbiphenyi-4-yl)-4-
methylpentanoamide,
(S)-2-[3-(4-methoxyphenylureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-
3-phenylpropionamide,
(S)-2-[3-(4-bromophenyl)ureido]-N-(2'-methylsulfonylbipheny|-4-y|)-3-
phenylpropionamide,
(S)-2-[3-(4-iodophenyl)ureido}-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide,
(S)-2-[3-(4-fluorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-

phenylpropionamide,
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(R)-23-(4-fluorophenyl)ureido]-N-(2'-methylsulfonylbiphenyl-4-yl)-3-
phenylpropionamide,

‘ (S)-2-[3-(3-trifluoromethylphenyl)ureido]-N-(2'-methylsulfonyl-
biphenyl-4-yl)-3-phenylpropionamide,
(R)-2-[3-(3-trifluoromethylphenyl)ureido]-N-(2'-methylsulfonyl-
biphenyl-4-yl)-3-phenylpropionamide,
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yl)-5-aminovaler-
amide,
(S)-2-(3-phenylureido)-N-[4-(morpholin-4-yl)-phenyl]-3-phenyl-
propionamide,
2-(3-phenylureido)-N-[4-(morpholin-4-yl)-phenyl]valeramide,
(R)-2-(3-phenylureido)-N-[4-(morpholin-4-y!)}-phenyl]-3-phenyl-

. propionamide,
2-(3-phenylureido)-N-[4-(morpholin-4-yl)-phenyl]-3-(3-cyanophenyl)-
propionamide,
2-[3-(4-chlorophenyl)ureido]-N-[4-(morpholin-4-yl)-phenyi]capro-
amide,
2-[3-(4-chlorophenyl)ureido]-N-[4-(morpholin-4-yl)-phenyl]-4-methyl-
sulfanylbutyramide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-{4-(morpholin-4-yl)-phenyl]-
propionamide,
(S)-2-[3-(4-chlorophenylureido]-N-[4-(morpholin-4-yl)phenyl]-4-
methylvaleramide,
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@LO%& ()-G 3"&L0& ()- , @OYB& ()- Wi WANKX| [: bU410 s  $SMLOIB& () -

s"" 10984 () wo BMsIRIXZIXE ()- Y 1008 ()- CHOVRVRE ()- CHOmEIKAEIHS -
XaXXXX* Y] Y| [ : bU410 /1094 ()- F. 1094 ()- )*&10% N & ()- *&L0%S& () -
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" &1090& () - [ [ [ B\ BRMDIBUACHGRphEPFINIHBIIONI{A-{HoPGHRSNL4-yl)phenyl]-4-

methylvaleramide,
(8)-2-(3-phenylureido)-N-[1-(pyridin-4-yl)-piperidin-4-yimethyl]-3-
phenylpropionamide,
(R)-2-(3-phenylureido)-N-[1-(pyridin-4-yl)-piperidin-4-ylmethyl}-3-
phenylpropionamide,
2-(3-phenylureido)-N-[1-(pyridin-4-yl)-piperidin-4-ylmethyl]valer-
amide,
(S)-2-3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yI-

. methyl]-2-phenylacetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]caproamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylmethyl]-
4-methylsulfanylbutyramide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]propionamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yImethyl]-
3-(thiophen-2-yl)propionamide,
2-[3-(4-chlorophenyl)ureido}-N-[1-(pyridin-4-yl)piperidin-4-yImethyi}-
3-(indol-3-yl)propionamide,

. 2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylmethyl]-
valeramide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-{1-(pyridin-4-yl)piperidin-4-yl-
methyl]-4-methylvaleramide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-4-methylvaleramide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-phenylacetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yI-
methyl]-4-methylbutyramide,
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- 9A0% & & 40% & & @OA0% & & ()- @40% &
IOS/L&?;AR#@R& () - rddddd dﬂk 34 0 utyrgrﬁ‘ide ()-@d0% ()-

"10% & & () - ddeeq o & Yo 6§%Q%r & 0‘@,3“9%
DR i L G

0%t f T @Af Bf pX<41094.0% & & ()- @040% & & ()- @40% &
008/46 f‘) &éxg/m%i & & 0 %(é% @7&’%?@?@ U@fiph}\/flif(pyﬂﬁ%wﬂh)pm%r&%ﬂr@et 0% & & (

40% & & & ()-@FFFffffxX@L10%A0% & & ()- @40
()% 8@% 0- @/e/ag)g@ @/ %@P@éﬁ%&% _g. g/ gbgcgdgegt \ A4109%40% & & () - @84

0% & & () - @40% &-8- ((4)-6?@%&%&1 )&rdido @AY nfn&n@ @winhhtvlﬂnblhy-l]é’rlO%
610984 () - '%10%2(@ (- %W vd0% % & ()-1 %3.0%
"ol 09 () - 9d0% &<RYydiE-2ivllasetammidg10% Ly109%8&: ()- 9 10%n$m& ()-w

"9109%9& ()-m @009 RirBi 4 3k A410%, 109& () -
GPAL0% f(y% 2 0)- (% %J?o%ﬁg‘iﬂ@%%x{b%}i&(&[& (R hbiceriain .yt
‘ methyl]-2-(tert-butyl)acetamide,
(8)-2-[3-(4-chlorophenyl)ureido]-N-[1 -(pyridin-4-y!)piperidin-4-y!-
methyl]-2-(tert-butyl)acetamide,

2-[3-(4-chlorophenyljureido]-N-[1-( pyridin-4-yl)piperidin-4-ylmethyl]-
2-(2-fluorophenyl)acetamide,

(R)-2-[3-(4-chlorophenyl)ureido]-N-[1 -(pyridin-4-yl)piperidin-4-y-
methyl]-2-(4-fluorophenyi)acetamide,
(8)-2-[3-(4-chlorophenyljureido]-N-[1 -(pyridin-4-yl)piperidin-4-yl-
methyl]-2-(4-fluorophenyl)acetamide,
(R)-2-{3-(4-chlorophenyl)ureido]-N-[1 -(pyridin-4-yl)piperidin-4-yl-
methyl}-2-(4-hydroxyphenyl)acetamide,

. (8)-2-[3-(4-chiorophenyl)ureido}-N-[1 -(pyridin-4-yl)piperidin-4-y|-
methyl]-2-(4-hydroxyphenyl)acetamide,
2-[3-(4-chloropheny!l)ureido]-N-[1 ~(pyndin-4-yl)piperidin-4-ylmethyl]-
acetamide,

(8)-2-[3-(4-chlorophenyl)ureido]-N-[1-( pyridin-4-yl)piperidin-4-yl-
methyl]-3-phenylpropionamide,
(R)-2-[3-(4-chlorophenyljureido]-N-[1-( pyridin-4-yl)piperidin-4-yl-
methyl]-3-phenylpropionamide,
2-[3-(3~chloropyridin-6-yl)ureido]-N-[ 1 -(pyridin-4-yl)piperidin-4-yl-
methyl}-2-(2,1,3-benzothiadiazol-5-yl)acetamide,
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(S)-2-(3-phenylureido)-N-(biphenyl-2-ylmethyl)-3-phenylpropion-
amide,
(R)-2-(3-phenylureido)-N-(biphenyl-2-yImethyl)-3-phenylpropion-
amide,

2-(3-phenylureido)-N-(bipheny!-2-ylmethyl)valeramide,
(S)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yimethyl)-3-
phenylpropionamide,
(R)-2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-yimethyl)-3-
phenylpropionamide,
2-(3-phenylureido)-N-(2'-methylsulfonylbiphenyl-4-ylmethyl)valer-

. amide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl]-3-
phenylpropionamid,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl]-2-
phenylacetamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yl]pentano-
amide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-y|)piperidin-4-yl]-3-
phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-tert-butyl-aminosulfonyl-

. biphenyl-4-yl)-3-phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(2'-aminosulfonylbipheny|-4-y|)-3-
phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(tetrahydropyran-4-yl)-
piperidin-4-yl]-3-phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yl]-3-
phenylpropionamide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yl]-3-
phenylpropionamide,

2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yllvaieramide,
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1098&' () - VWNEXIRX899X VX XVU4A10 1098& () - 1099& () - 1094094 0%PCTIOPE@34} - -
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1098&' ()- 1099& ()- 109%R9& ()- 1098$& ()-8{{{O]|]|P}|[:VvU4l0

*1098& ()-- *109%8& ()-- *1098& ()-- )&I0WB W& ()-Z S10W& ()--
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1098& () - 1094094 ($H-23q%8dki | drpphefyi)lireidd} 40 1-isopropylpiperidin-4-yl]-2-

phenylacetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(tetrahydropyran-4-yl)piperidin-
4-ylmethyl}-3phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-{1-(tetrahydropyran-4-yl)piperidin-
4-ylmethyl}-2phenylacetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(2-oxopiperidin-1-yl)phenyl]-3-
phenylpropionamide,
(S)-2-{3-(4-chiorophenyl)ureido]-N-[4-(2-oxopiperidin-1-yl)phenyi]-3-
phenylpropionamide,

‘ (R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(3-oxo-morpholin-4-yl)phenyl]-
3-phenylpropionamide,
2-[N-(4-chlorophenyl)-carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-y|-
methyl]-2phenylacetamide,
(S)-2-[N-(4-chlorophenyl)-carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-
4-ylmethyl]-2phenylacetamide,
(R)-2-[N-(4-chlorophenyl)-carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-
4-ylmethyl]-2phenylacetamide,
2-[N-(4-chlorophenyl)-carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]lacetamide,

. 2-[N-(4-chlorophenyl)-carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]propionamide,
2-[N-(4-chlorophenyl)-carbamoyloxy]-2-(2-fluoropheny!)-N-[1-(pyridin-
4-yl)piperidin-4-ylmethyllacetamide,
2-[N-(4-chlorophenyl)-carbamoyloxy]-2-(4-chlorophenyl)-N-[1-
(pyridin-4-yl)piperidin-4-ylmethyl]acetamide,
2-[N-(4-chlorophenyl)-carbamoyloxy]-2-(2-chlorophenyl)-N-[1-
(pyridin-4-yl)piperidin-4-ylmethyllacetamide,
(R)-2-[N-(4-chlorophenyl)-carbamoyloxy]-2-(3-chlorophenyl)-N-[1-
(pyridin-4-yl)piperidin-4-ylmethyl]acetamide,
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(S)-2-[3-(4-chlorophenyl)ureido]-N-[1-cyclopentylpiperidin-4-yl]-3-

phenylpropionamide,
(R)-2-3-(4-chlorophenyl)ureido]-N-{1-cyclopentylpiperidin-4-yl]-3-
phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-{1-cyclopentylpiperidin-4-yl]-2-
phenylacetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(2-oxopyrrolidin-1-yl)phenyl]-3-
phenylpropionamide,
(S)-2-3-(4-chlorophenyl)ureido]-N-[4-(2-oxopyrrolidin-1-y)phenyl]-3-

‘ phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(piperidin-1-yl)phenyl]-3phenyl-
propionamide,
(S)-2-[3-(4-chlorophenylureido]-N-[4-(piperidin-1-yl)phenyl]-3phenyl-
propionamide,
(R)-2-[3-(4-chlorophenyl)ureido}-N-[4-(piperidin-1-yl)phenyl]-2phenyl-
acetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-diethylaminophenyl]-3phenyl-
propionamide,
(S)-2-{3-(4-chlorophenyl)ureido}-N-[4-diethylaminopheny!]-3phenyi-
propionamide,

. (R)-2-[3-(4-chlorophenyl)ureido]-N-[4-diethylaminophenyl]-2phenyl-
acetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-dimethylaminophenyl]-3phenyl-
propionamide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-[4-dimethylaminophenyl]-3pheny!-
propionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-(tetrahydropyran-4-yl)piperidin-
4-yl]-3phenylpropionamide,
(S)-2-{3-(4-chlorophenyl)ureido]-N-(1-BOC-piperidin-4-ylmethyl)-3-
phenylpropionamide,
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(R)-2-[3-(4-chlorophenyl)ureido]-N-(1-BOC-piperidin-4-ylmethyl)-3-
phenylpropionamide,
(S)-2-[3-(4-chlorophenyljureido]-N-(1-BOC-piperidin-4-ylmethyl)-4-
methylpentanoamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(1-BOC-piperidin-4-ylmethyl)-4-
methylpentanoamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(1-BOC-piperidin-4-ylmethyl)-2-
phenylacetamide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-(piperidin-4-yimethy!)-3-phenyl-

. propionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(piperidin-4-ylmethyl)-3-phenyl-
propionamide,
(8)-2-{3-(4-chlorophenyl)ureido]-N-(piperidin-4-ylmethyl)-4-methyl-
pentancamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(piperidin-4-yimethyl)-4-methyl-
pentanocamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-(piperidin-4-ylmethyl)-2-phenyl-
acetamide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yl]-3-
phenylpropionamide,

. (R)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropy!piperidin-4-yl]-3-
phenylpropionamide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yl}-4-
methylpentanoamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yl]-4-
methylpentanoamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yl]-2-
phenylacetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-yi]-2-
phenylacetamide,
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(R)-2-[3-(4-chlorophenyljureido]-N-[4-(4-bOC-piperazin-1 -yl)phenyl]-

3-phenylpropionamide,
(S)-2-[3-(4-chlorophenyl)ureido]-N-[4-(4-bOC-piperazin-1-yl)phenyl}-
3-phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(piperazin-1-yl)phenyl]-3-
phenylpropionamide,
(S)-2-3-(4-chlorophenyl)ureido]-N-[4-(piperazin-1-yl)phenyl]-3-
phenylpropionamide,
(S)-2-[3~(4-chlorophenyljureido]-N-[1-cyclohexylpiperidin-4-yl]-3-
phenylpropionamide,

. (R)-2-[3-(4-chlorophenyljureido]-N-[1-cyclohexylpiperidin-4-yl]-3-
phenylpropionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-cyclohexylpiperidin-4-yi]-2-
phenylacetamide,
2-[N-(4-chlorophenyl)carbamoyloxy]-N-[{4-(morpholin-4-yl)-phenyl]-
acetamide,
2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(morpholin-4-yl)-phenyl]-
propionamide,
2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(morpholin-4-yl)-phenyl]-2-
phenylacetamide,

' 2-[N-(4-chlorophenyl)carbamoyloxy]-N-(2'-methylsulfonylbiphenyl-4-
yl)acetamide,
2-[N-(4-chlorophenyl)carbamoyloxy]-N-(2'-methylsulfonylbiphenyi-4-
yl)propionamide,
2-[N-(4-chlorophenyl)carbamoyloxy]-N-(2'-methylsulfonylbiphenyl-4-
yl)-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-(piperidin-4-yl-methyl)-2-
phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-(1-isopropylpiperidin-4-yl-
methyl)-2-phenylacetamide,
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(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-(4-dimethylamino-benzyl)-
2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(morpholin-4-yl)-
benzyl]-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-(1-cyclohexylpiperidin-4-
yl-methyl)-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(tetrahydropyran-4-yl)-
piperidin-4-yl-methyl]-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-(1-cyclopentylpiperidin-4-

‘ yl-methyl)-2-phenyl-acetamid
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(2-methyl-propyl)-
piperidin-4-yl-methyl]-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(1-ethyl-propyl)-
piperidin-4-yl-methyl]-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(2-oxo-2H-pyridin-1-yl)-
benzyl]-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(2-oxo-azepan-1-yl)-
phenyl]-2-phenylacetamide,
2-[N-(4-cyanophenyl)carbamoyloxy]-N-{1-(pyridin-4-yl)piperidin-4-y!-
methyl]-2-phenylacetamide,

. 2-[N-(3-cyanophenyl)carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(2-oxopiperidin-1-yl)-
phenyl]-2-phenylacetamide,
2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-cyclohexylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(morpholin-4-yl)-
phenyl]-2-phenylacetamide,
2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-y|-

methyl]-3,3,3-triflucropropionamide,
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1098&' ()-109409%40% *1098& ()-- *10%# _) -- *1098&' ()-- *1098& ()--

Dl [:bU410 9%d0%00& () - OW& ()- 109 - 10%& ()- 109%& ()- 9

109 & ()-Ur|[:bU410 *109%& ()-- )#10()/@/@& ()-Z fY10%$& ()-@

fYL0R& ()-@ fYL0%& ()-@
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(piperazin-4-yl)-

phenyl]-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[3-(2-oxopiperidin-1-yl)-
phenyl]-2-phenylacetamide,
(R)-2-[N-(4-chlorophenyl)carbamoyloxy]-N-[4-(2-oxopiperazin-1-yl)-
phenyl]-2-phenylacetamide,
2-[N-(4-chlorophenyl)carbamoyloxy]-N-[1-(pyridin-4-yl)piperidin-4-yl-
methyl]-2-(2-thienyl)acetamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yImethyl]-

‘ 2-phenylacetamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yimethyl]-
4 4 4-trifluorobutyramide,
2-(3-phenylureido)-N-[4-(2-oxopiperidin-1-yl)phenyl]-3-(4-cyano-
phenyl)propionamide,
2-(3-phenylureido)-N-{1-(pyridin-4-yl)piperidin-4-ylmethyl]-3-(3-
cyanophenyl)propionamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-ylmethyl}-
3-(3-cyanophenyl)propionamide,
2-(3-phenylureido)-N-[4-(2-oxopiperidin-1-yl)phenyl]}-3-(3-amino-
carbonylphenyl)propionamide,

. 2-(3-phenylureido)-N-{1-(pyridin-4-yl)piperidin-4-ylmethyl]-3-(3-
aminocarbonyl-phenyl)propionamide,
2-[3-(4-chlorophenyl)ureido]-N-[1-(pyridin-4-yl)piperidin-4-yimethyl]-
3-(3-aminocarbonyl-phenyl)propionamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(2-oxopiperidin-1-yl)phenyl]-2-
phenylacetamide,
(R)-2-[3-(4-chiorophenyl)ureido]-N-[3-methyl-4-(2-oxopiperidin-1-yl)-
phenyl]-2-phenylacetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[4-(2-oxopiperazin-1-yl)phenyl}-2-

phenylacetamide,
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- 109 ()- "10% & ()- c0"10%%& (Lgg. @ 10% ()- vU410 s10% 2& & () -
109% 2& & ()-Y ,10% 2& & ()-10940940% 9 1098& ()- 7 1098& ()- 4b|[:vU410
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thienyl)acetamide,
2-[3-(4-chlorophenyl)ureido}-N-[4-(2-oxo-2H-pyrazin-1-yl)phenyl]-2-
(2-thienyl)acetamide,
(R)-2-[3-(4-chlorophenyl)ureido]-N-[1-isopropylpiperidin-4-ylmethyl]-
2-(2-thienyl)acetamide,

. and their pharmaceutically usable derivatives, solvates and stereo-

iIsomers, including mixtures thereof in all ratios.

16. Process for the preparation of compounds of the formula | according
to Claims 1-15 and their pharmaceutically usable derivatives, sol-

vates and stereocisomers, characterised in that

a) a compound of the formula Il
R1
N
~
. HX (CH,).—E —Ww I
O
in which

R' E, W, X and n are as defined in Claim 1,
is reacted with a compound of the formula HlI
D-N=C=0 I

in which

D is as defined in Claim 1,
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"Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c"
"Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default

Par agr aph Font x YO%&, 2y: CRK6QV] fm u}~Pt _3e{g; zzP & . M4: HGPHLQ

W _afjoUuzRg7 "$&(*,.02468: <>@DFHILNPRTVXZ\ ~" bdf O

1]):. Qeplfz/$, L282s@ON } 7456789: ; <=>? @\BCDEFGHI JKLMNOPQRSTUWKYZ[ | Mé W

Z! $$A =((P)) +/ 048z=B_G3JoLN Q SCTUW _ZZ! [b[[ K\\ 8] a] ] & """~ " Ubcodeh-j n" qu’ xf
}*j nbr-. dYqg$] S?08F<i c#2g?, z=<+[s}5 {M/{K rO 6

<"WH$ ) *+, . 4/ <0P11b?)3T567€1E¢g: <=>{ 2@GCCFsG H KLQLXNG QRTTVX] Y! Z[ ] _bycr dd?eee
Bf f f egi i Bkn} nl prrtvX8{ P} <1 <2M@pungof the tamdes whi j k| mopgr st uvwxyz{] } ~
I"#B9R ()*+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ _"abcdef ghi j kl mop6Ti mes New

RomanAri al Courier New'h DN—FGH. ) Wby, Doqwrent

I HBOR () *+,-./ 0123456785:@; HLHOTE v,

<=>? @GABCDEFGHI JKLMNOPQRSTUWWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~
" #SUR () *+, -./0123456789: ;

<=>? @\BCDEFGHI J KL MIOPURE B NWAHE b Lia . ef ghi j kl mopqr st uvwxyz{|}~
| " HSU& () *+ - ./ 0123456789: ke a8 ¥efifed i Claim 1,

<'>@\BCDEFG|—|I JKLMNOPQRSTUVWKYZ[ \ ]~ " abcdef ghi j kI mopgr st uvwx

IS reacted with g Compound of the formula v

o K
b, ,le L
N \
0
in which
L isCl Br lorafr
, Br, €€ or reactive| ifi
. ely functlonally modified OH group,
1
. R’ X and D are as defined in Clajm 1
or
d)

lysing agent,

or
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C) a base or acid of the formula | is converted into one of its

salts.

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

15 as inhibitors of coagulation factor Xa

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

15 as inhibitors of coagulation factor Vlla.

Medicament comprising at least one compound of the formula |
according to one or more of Claims 1 to 15 and/or its pharma-
ceutically usable derivatives, solvates and stereoisomers, including
mixtures thereof in all ratios, and optionally excipients and/or

assistants.

Medicament comprising at least one compound of the formula |
according to one or more of Claims 1 to 15 and/or its pharma-
ceutically usable derivatives, solvates and sterecisomers, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

Use of compounds according to one or more of Claims 1 to 15 and/or
their physiologically acceptable salts and solvates for the preparation
of a medicament for the treatment of thrombosis, myocardial infarc-
tion, arteriosclerosis, inflammation, apoplexia, angina pectoris, rest-
enosis after angioplasty, claudicatio intermittens, tumours, tumour

diseases and/or tumour metastases.

Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according

to one or more of claims 1 to 15 and/or its pharmaceutically usable
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derivatives, solvates and stereocisomers, including mixtures thereof in
all ratios,

and

(b) an effective amount of a further medicament active
ingredient.

Use of compounds of the formula | according to one or more of
Claims 1 to 15 and/or their pharmaceutically usable derivatives,
solvates and stereoisomers, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of thrombosis,
myocardial infarction, arteriosclerosis, inflammation, apoplexia,
angina pectoris, restenosis after angioplasty, claudicatio intermittens,
tumours, tumour diseases and/or tumour metastases,

in combination with at least one further medicament active ingredient.



