WO 2007/025718 - 1 - PCT/ EP2006/ 008451 Oxadi azol e conpounds as uroki nase
inhibitors Description 5 The present invention relates to novel conpounds
for inhibiting the urokinase plasm nogen activator (uPA), which have high
bi oavai | abi lwg 2oy o@sd1sadm ni ster- abill -ty, andpargerp2006he08481t her eof as
t herapeutic 10 active conpounds for the treatnent of urokinase- or/and

ur oki nase receptor-associ ated di sorders such as, for exanple, tunors and

met ast asi zi ng. The,J_N iQn I i jscul 4Q . ds contai ni ng
oxadi azol e gr oupsi) IT@ ir}théD 1% acsonlq%r?%’?% éic%t F‘\%?é&%%o tlh%l%(rlor%%lng;se type (uPA)
pl ays a key part in tunor invasion and the formation of netastases (Schmtt

et al., J. Obst. Gyn. 21 (1995), 21689 ionUPA IS expressed in many
different types of 20 tunor cells %%W%aﬁé Ghcer Metastasis Rev. 11 (1992),

291-311) Sand bi nds to the tunor-associ ated uPA receptor (uPAR) where
activation ofypl gsakaggen; 4.0..p! QeIQ‘E%HrSL-[Cf Pin%%@l” é&nﬁ&mﬁ%e £y
el lular (E , such as 25

degradi ng various conponents of the extrace mat rix
fi bronecti n,intERifinanghey perakinaie agéasninogeso adeivaees (W ot her

ECM degr adi Rgh &2 Y MBSe |1 gRaiida=amn amtnicy Mehal | O ot aspasescd-ar ge
anounts of tunor-associated uPA correlate with a higher risk of
net ast asi zi MP¥orttandef pEtfents (Haghene ethgrecizmeasderarResddich 62

(2002), 14617546270 cotpthiiid | f6r Ofhet ecREALRO! YEI Grakihusky S PN IS
therefore a goad starti n%mpm nt for ,.an anti_net agt atic ther apsl. Sonme active
and sel ect i WFAUr G SfasE SRR GsOrdf¢ed disorders such ds, for

example, tumors and metastasizing. The invention
relates in particular to compounds containing
oxadiazole groups.
15
The plasminogen activator of the urokinase type (uPA)
plays a key part in tumor invasion and the formation of
metastases (Schmitt et al., J. Obst. Gyn. 21 (1995),
151-165). uPA 1is expressed in many different types of
20 tumor cells (Kwaan, Cancer Metastasis Rev. 11 (1992),
291-311) and binds to the tumor-associated uPA receptor
(UuPAR) where activation of plasminogen to plasmin
occurs. Plasmin 1s capable of degrading various
components of the extracellular matrix (ECM), such as
25 fibronectin, 1laminin and type IV collagen. It also
activates some other ECM-degrading enzymes, in
particular matrix metalloproteinases. Large amounts of
tumor-associated uPA correlate with a higher risk of
metastasizing for cancer patients (Harbeck et al.,
30 Cancer Research 62 (2002), 4617-4622). Inhibition of
the proteolytic activity of uPA is therefore a good

starting point for an antimetastatic therapy.

Some active and selective urokinase inhibitors have
35 Dbeen described previously. Thus, EP 1 098 651 discloses
benzamidine-type uPA inhibitors, and WO 01/96286 and
WO 02/14349 disclose arylguanidine-type uPA inhibitors.

A common feature of these synthetic inhibitors is a



35 been described previously. Thus, EP 1 098 651 di scl oses benzam di ne-type
UPA inhibitors, and WD 01/96286 and WD 02/14349 di scl ose aryl guani di ne-type
UuPA inhibitors. A common feature of these synthetic inhibitors is a 2

basi ¢ radical consisting of an am di no »r{and guani dino group. However, the
known uroki nase inhibitors have the 5 disadvantage of being absorbed poorly
when appl i ethasdraldadiared tduiss o rexest aml ymbdiow phasndcgoliagidaho action
in the body with this type of adm nistration. Pharnaceutical preparations
are therefoP& & nistered to the patient intravenously usually once, but
up to 10 twice weekly over a period of several hours. This puts a great

strain on t ient, _;sinc IS Is C i.der. et an requent
hospi t al vigﬁwggéﬁﬁ dg%%ndgnéaﬁig%%ﬂg&égégf gg%%gﬁéiléh d¢£$%e gg%ient. 15
Mor eover$ i dtisaderoregsdniodi sbeanigon absorbed t heorilyk wbeni nfppiieds and,
especially in_t C aras. v |1y ggﬁgp'n i nf : ocal
irritationsogg}hSB ?ﬁgsggu%eégg%e%§%g§ occ r,hm%V%ﬂ ?gggﬁ?88?¥§%?agonsuning
subsequent ®BICdaOFent® &h¢ MpPdY oMiltg POLS ntvasustul afdmandssupEdPaneous

routes of a@@dﬁﬁﬁé&%ﬂﬂyﬁlf% Qo&lPa POEN Of LeE ale ANNAN ag@sinskReeeher e
frequently severe pain at the injection sites_and also irritations up to

ti ssue necr &Sesthay PEEdERL W EFATERQYFEe HEHELAY B % t PHE- dBhsRi ng

after-tieat milce Aediscussed abgeeiolhe raedidierl ngyaniﬂﬂi@\iﬁuﬁgnt ai ni ng
ur oki nase i nhi bitors exhipit onlé | ow pharmacol ogi cal acti on when applied
orally. A 3@ pPEEBhRdi TFo™ R 0r°% h h@hePaEéﬁ?Fc FR] Slgn HREERdEes

considerable time and frequent hospital wvisits and

demands a high level of cooperation of the patient.

15 Moreover, intravenous administration carries the risk
of infections and, especially in the case of para-
vasally escaping infusate, severe local irritations up
to tissue necroses may occur, which require time-
consuming subsequent treatments and monitoring.

20
Intramuscular and subcutaneous routes of administration
also do not offer any advantages, since here frequently
severe pain at the injection sites and also irritations
up to tissue necroses may occur, which likewise require

25 a time-consuming after-treatment.

As discussed above, the amidine- and guanidine-
containing urokinase inhibitors exhibit only low
pharmacological action when applied orally. A
30 precondition for the therapeutic effect of an active
compound is the bioavailability of the latter. Oral
administration requires absorption from the gastro-
intestinal tract. An important mechanism of this kind
of membrane penetration is passive diffusion (Gangvar
35 S. et al., DDT (1997) 148-155). The lipophilicity of an
active compound was assumed in some parts of the
literature to play an important part in ©passive
diffusion wvia the membrane barriers of the gastro-
intestinal tract. Thus, EP 0 708 640 describes for



conpound is the bioavailability of the latter. Oral admnistration requires
absorption fromthe gastro- intestinal tract. An inportant nechanismof this
kind of nenbrane penetration is passive diffusion (Gangvar 35 S. et al.,
DDT (1997) 148-155). The lipophilicity »f-an active conpound was assuned in
sone parts of the literature to play an inportant part in passive

di f f usi on vipanitheide masane tiar ahet Bedhihbligasiatd-on M esbdbhali cacaoh. Thus,
EP O 708 640fdescé%bes or .3 1,{)e t am di nes V\%ﬁgh. ant i helﬁ%nt hic action a

modi fi cati of " GFEHE MEFURET N B 57 vEBAY HoRF et MaRnr AR nESs8Fer  and
oxadi azol e, amict hoyaéizzehee beithy grefaréncasibegnd heiwendda mesésgers and
oxadi azol e sui t ab . 5 nmodificatio 2 r d, , 1t was
shown t hat t%%lée O%Iglréech%r?el i %Sfﬁﬁ?f% ci%]@d a%ﬁéggggﬁgg su icis{elgiégtg%nsch et
al ., J. Am mGderhic864on86 (1964) 1616-1626) and that 10 an increase in the

| i pophilicity of the conpounds is not an appropriate paraneter for

predi cting nmenbrane penetration. Thus, a direct relation between |ipo-
philicity af@® nthbr apleheer f@atd .on haweviest f dtindvasg Cofrendl éhagl . thPharm

Res. 9 (19920433 439)11 pkbrlihe diNGF eaBshd Nid i ROPNLLEEE LYeRBY (hgEehore, in

i ndi vi dual caSes, increase nenbrane perneation, not necessarily lead to

but
an i ncrease@tordl- ;bidoaidt - &B19M ¢ ySOC This, (1916‘@helgh§e16?ﬁ6br@a@r sbaf,

conversign @fy the-20basie rag cq!ip_togh&hgc%kd%f Mehas @Aty rgsults in
i nproved perneability but, in addition, in the loss_of ,  activity (Rew nkel,
Adang Cur. PR&r n?D DERRFPRF (AR oParepesero7E9T . Nredic Hifg: eP8FRIABE readi |y

predi ct abl epenetration. Thus, a direct relation between 1lipo-
philicity and membrane permeation was not found
(Conradi et al., Pharm. Res. 9 (1992) 435-439).
15
The increase in lipophilicity may therefore, in
individual cases, increase membrane permeation, but not
necessarily lead to an increased oral biocavailability.
Thus, in the case of argatroban, conversion of the
20 Dbasic radical to the amidoxime as a prodrug results in
improved permeability but, in addition, in the loss of
activity (Rewinkel, Adang Cur. Pharm. Design 5 (1999)
1043-1075). It 1is therefore not readily predictable,
whether and which modifications can improve membrane
25 penetration of an active compound in the gastro-
intestinal tract. It 1is even less predictable which
influence said modifications may have on the

pharmaceutical properties of the active compound.

30 It was an object of the present invention to provide
novel medicaments for inhibiting urokinase, whose
biocavailability and activity in the organism, in the

case of oral administration, is distinctly increased.

35 According to the invention, this object is achieved by
a medicament, which comprises, as an active compound,

one or more compounds of the general formula I



whet her and whi ch nodifications can i nprove nenbrane 25 penetration of an
active conpound in the gastro- intestinal tract. It is even |l ess predictable
whi ch influence said nodifications may have on the pharnmaceuti cal
properties of the active conpound. 30-14 was an object of the present
invention to provide novel nedicanents for inhibiting urokinase, whose

bi oavai l ability and ackivity in the organism in the case of ora

adm nistration, is distinctly increased. According to the invention, this
object is achieved by a nedicanment, which|conprises, as an active conpound,

one or nore conpounds of the generalXfor NH O IN",,Z 10RY E
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10
B is -80,- or -CO-,
X is -NR'- or -CHR'-,

Z is -R*, -OR! or -NH-R%,



Bis -S2- or -CO, Xis -NR- or -CHRL-, Zis -R4, -CR4 or
is -OR2 or -NHR2, Rl is in each case independently -H, branched or

strai ght-chain -Cl-C6-al kyl, -C2-C6-al kenyl or -C2-C6-al kynyl,
unsubstituted or substituted or a 5 ¢cyglic radical, RR is -H, -Rl, -COR,
-000R or -CON(R )2, R3is Hor -ORB, RBis -H -C, -C6-alkyl,

- C2- C6- al kenyl orlsGZ}H%oral—Nym%l unsubstituted or substituted, or -COR 6

rornlsjéad“rploeﬁ with

I's -H,

-C, -C6-al kyl, -Cxte-ighkenhbior - CZ168s- ée]Jlenyl tﬁlﬁlﬁﬂasaﬂ-kanEﬂ or or
substituted or acyellfmd ady, @hbsggt%ﬁedH’o Coufbratkyly -&#- G- al kenyl

or 10 -CCI]§16 or., an .ol i 1or ol yaI kyl eneox adi cal
2-50 -C2-C4-al kyl éc’neoxy, Taor ex%rrpl e né?lﬁ ?(gn%%f g?o

or -C2-C6- al kKynyl—” uhsu ute

-NHR4, 5 -Y

Itute or acycllc radical, R6

is -H bbanched myq:hmalrg"#ﬂmﬂial n -C, -C6-al kyl, 20 cz C6- al kenyl or
- C2- C6- al kynyl , unsuRstitit edcgiR! SUBSHRY Lgled_,ccﬁq clic radical, R7 is H,
branched or straight- chain, Ilnear nono-, bi- ycycllc aIkyI

al kenyl , al ®nyl 1s éhr%x%lfkyl car boxyal kenyl , car boxyal kynyl, 25 aryl,
het er oaryl , ggar bq>gyary111 ca@pngyﬁgllqwlar yl .,CZ_CC%LQ@Lméh?tlerQ%yl .,C,AQQO) NR R4 or

- COO R4, W|th each cycllc radlcal bel%nf%]a e to carry _one nmgr e
substituents, forrtld¥Endle iR PheSYPBEBEUER, or -COR® or
10 -COOR® or an oligo- or polyalkyleneoxy radical, for

example with 2-50 -C;-Cs-alkyleneoxy, for example

ethyleneoxy, groups,

R is -H, -C1-Ce-alkyl, -Cp-Cs-alkenyl or
alkynyl, unsubstituted or substituted, or

15 radical,
R’ is -H, -C1-Cg-alkyl, -Cy-C¢-alkenyl or
alkynyl, unsubstituted or substituted, or

radical,

a

a

-Cy-Ce-

cyclic

-Cy-Cg-

cyclic

R® is -H, branched or straight-chain -C;-Cg-alkyl,

20 Cy-Cg-alkenyl or -Cy-Ce¢-alkynyl, unsubstituted or
substituted, or a cyclic radical,

R’ is H, branched or straight-chain, linear, mono-,
bi- or polycyclic alkyl, alkenyl, alkynyl,
carboxyalkyl, carboxyalkenyl, carboxyalkynyl,

25 aryl, heterocaryl, carboxyaryl, carboxyalkylaryl,

carboxyheteroaryl, —(CO)NRﬁﬁ or -COO-R?,

with each cyclic radical being able to carry one or

more substituents, for example selected from the group

consisting of -C;-Ci-alkyl, -OR®(e.g. -OH or

30 alkoxy), halogen, in particular Cl, =0,

~COOR®, -N(R®),, -NR®COR®, -NR®CON(R®), and -OCORS,

-C1-C3-

-NO3, -CN,

and it being possible for each alkyl, alkenyl or

alkynyl to be straight-chain or branched and to carry

35 one or more substituents, for example selected from
I) ’ _OR6/
-OCOR®, -N(R®),, -NR®°COR®°, COOR®°, -NR°CON(R®°), or a cyclic

the group consisting of halogen (F, Cl, Br,

radical,



consisting of -C -C3-alkyl, -OR 6(e.g. -OHor -C -C3 30 al koxy), halogen, in
particular d, =0, -NO2, -CN, -COOR6, -N(R6)2, -NR6COR6, -NR6CON(R6)2 and
-OCOR6, and it being possible for each al kyl, al kenyl or alkynyl to be
straight-chain or branched and to car+y6 35 one or nore substituents, for
exanpl e sel ected fromthe group consisting of halogen (F, d, Br, 1), -OR6,
OCOR6, - N( R&)t2,not\NREDORE, p@OOR6] e NRBEONYRSE) RHoraral d&§/cl$ cAmr adi Gak, 6 it

not being pgsgl 343eor""ﬁent8(b and Eis Amor Gua, for R3 or R8 to be H,
or salts of "said conpounds and,’ where appropriate, 5 pharnmaceutically
customary carriers, diluents or/and exci pients. The medi canent is
preferably ap Ors@llt)é adm nisigabl G Rae . RR{TT Gilaale p%%%?cb%&‘i%t‘es given to
using the 10 nedi canent for inhibi t| ng the uroki nase pl asm nogen

activat of. Phef@eadicaldiveSusd ESFHoURES YéRiShe JaRBLALSt oPmMPRA || 15 | f
0 RA NH X N¥H$:@ntk5// ~O 0 KHNCNO N

The medicament is preferably an orally administrable
agent. Particular preference is given to using the
10 medicament for inhibiting the urokinase plasminogen

activator.

Preference is given to compounds of the general formula

IT
15
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HN N
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in which

20 X, Y, R4, R’ and R’ are defined as above,
or salts thereof.

The group E is preferably located in the para position

25 of the phenyl ring in compounds I and II. Particular



7 in which 20 X, Y, R4, R5 and R7 are defined as above, or salts thereof.
The group E is preferably |ocated in the para position 25 of the phenyl
ring in compounds | and Il. Particular 7 preference is given to conmpounds
of the general formula 1, in which Ei% N-oxa or oxa. In one enbodi nent,

t he conmpounds of the invention have 5 an oxadi azole group. Surprisingly,
such conpoumd=fserence aumdrivehave ecmpdheds ofakhavaehabili ttyprmudaa furt her

preferred eqpoq%p§ﬁ§f§{?§6gp¥ggﬂgpngngp i nvention have at | east one

ester, nore prefera ester noieties in positions Y and R3 and/ or
R7. Compounds whi ch have an ester group on the serine residue and/or on

group E, inﬂ%”é¢§uéﬁ£ &ﬂméﬁ%aﬁkﬂgn%oﬁg%dﬂ&gﬂéﬁr%hgriﬂOeﬁéégha%%b% noi ety,
surprisingly exhibrt %lgh e flca%y mn'h.hlquoral aval lability at 15 the
same tink. P @ NEYOBE - i FurmE ifsdn@lot sHIGs, cprepPerapl yere

physi ol ogi calduh L AP IR &:2d1d SAl tohall Gvex@mlig tysal ts of mineral acids,
particularly preferably hydro 20 chlorides, or in the formof salts of

suitable organic acids. The conpounds may be in the formof optically pure
conpounds orrd ra t ferteem pleffextrfeen®odigRan, i GRS Scofpamed dbastereoners.
25 Cyclic radicals may contajn_one _or nore saturated, uEsatjéiat ed or

aromatic ringYeBrEreriBe e anpFas toPrn %I i r J87%al BXEFET P LY o0&ty |
radi cal 50 aregdtgradimaiessiedl kithar gbsiatlonal sy hener oa’yl analfioral R’and
bicyclic radicals.. Par Lc%]ah Qreference isS given to mono-_ or. .
ompounds whic ave an ester E)group on the serine
residue and/or on group E, in particular on an amidine,
a guanidine or an oxadiazole moiety, surprisingly
exhibit high efficacy with high oral availability at

15 the same time.

The compounds may be in the form of salts, preferably
physiologically compatible acid salts, for example
salts of mineral acids, particularly preferably hydro-
20 chlorides, or in the form of salts of suitable organic
acids. The compounds may be in the form of optically
pure compounds or in the form of mixtures of

enantiomers or/and diastereomers.

25 Cyclic radicals may contain one or more saturated,
unsaturated or aromatic rings. Preferred examples of
cyclic radicals are cycloalkyl radicals, aryl radicals,
alkylaryl radicals, heteroaryl radicals and bicyclic
radicals. Particular preference is given to mono- or

30 Dbicyclic radicals. The cyclic radicals preferably
contain from 4 to 30, in particular 5-10, carbon and
hetercatoms as ring atoms, and also, where appropriate,
one oOr more substituents, as indicated above.
Heterocyclic systems preferably contain one or more O,

35 S or/and N atoms. Preference is given to those bicyclic
ring systems having a -CO- radical. Most preferred
examples of cyclic radicals are an adamantyl radical or

a benzyl radical.



30 bicyclic radicals. The cyclic radicals preferably contain from4 to 30,
in particular 5-10, carbon and heteroatons as ring atons, and al so, where
appropriate, one or nore substituents, as indicated above. Heterocyclic
systens preferably contain one or nore ®,-35 S or/and N atons. Preference is
given to those bicyclic ring systens having a -CO radical. Mst preferred
exanpl es of Adywili.c alddinyvdl arar e evadansrneyps rpxetarabty aopeazyl upadi cal . -

8 Akyl, alkenyl angd aLkypyl,9hQupspPreberabl v, oom aidydis . t &6, jin
particular up to 4 carbon_atons. RL is preferably hydrogen or an
unsubst i t ut ®Federaimst ihvgraperciorsag| Ksuhshiidaited orr eRahpréetutad or a

Cl- C6- al kyl c5-@fyd1¥pdi £akica?, t Fatr -&%rﬁi]aﬂ%—ﬁﬁy Be, of af, -@xagpke-a

gl ycyl, al anyl, phenyl al anyl or hom)phenél alanyl  radical. RL inthe X

moi ety i3 p&FilcHatiGR or efer BBRY ~EA3X-8Rd, Ma¥ Peeshit, e¥erRlecHACH3)-. 10
Particul ar @ugtzgrlenpeaﬂ%ng'\u{ven_ bﬁeﬁgrla&iaﬂglpmlﬂara:’ldhoﬁé%)héngleamhhyl\( bﬁi Sg
an ester group., in.the Y noiety Is articul ar refera a, branche

al kyl radi c§|a,%lllclgjl'pg}t iléhlg?etér%ﬁ&teﬁ .15 l?%?‘f%%%}%ﬁb@r@ﬁéﬁé??ws gi ven
to R3 bei ngcHo) R8ndw &8 aRBesulturk pseferably) being -COR6, as a result of
which the R3 noiety preferably conprises an ester. Here too, R6 is

preferably a branched al kyl radical, in particular tertbutyl. Furthernore,
R6 is ptef ePalbitycaleyckhmef2G®nmdiisnl given paot REubainadafiht ghd, Rasi s

particul arl r.abl 9= o) z Cl, CoH5- -y ' referably
-H or Cl- @zéa%%ﬁlﬁti’nw[%a;trﬁgcﬁ%}gré%g %Jéoulg' R H? 19{@ ‘} mg§e£§ 25
particularly preferably a branched alkyl radical, in

particular tertbutyl.

15 Particular preference is given to R? being -0-R®, with
R® in turn preferably being ~-COR®, as a result of which
the R® moiety preferably comprises an ester. Here too,
R® is preferably a branched alkyl radical, in particular
tertbutyl. Furthermore, R® is preferably a cyclic

20 radical, in particular adamantyl.

R* is particularly preferably para-chlorobenzyl
(C1l-CgHs-CH,-) . R®> is preferably -H or C;-Ci-alkyl, in
particular CHs.
25

Preference is also given to compounds in which the
structural element Z is R! which is an alkyl radical
having a cyclic substituent, for example an
unsubstituted or substituted phenyl radical or a

30 Dbicyclic radical such as, for example,

0 0O

or

Particular preference is given to those compounds in
35 which R? is a substituted or unsubstituted C1-Ci-alkyl-

aryl radical, for example a benzyl radical, which may



Preference is also given to conmpounds in which the structural elenent Zis
R4 which is an alkyl radical having a cyclic substituent, for exanple an
unsubstituted or substituted phenyl radical or a 30 bicyclic radical such
as, for exanple, HBC CH3 H3 C CH3 €% or Particular preference is given
to those conpounds in 35 which R4 is a substituted or unsubstituted

Cl- C3- al kyl ber yhngadstatutedr aaxampbetatbeadylin adheal metpi @ nB@Rre be

unsubst i t ut ed Qr ;3DSE{ tnt 8 1B ehN& TRLA] OLNBRT asaR@Sind Piyam t Behalogen
or/and -NO2, said hal ogen being selected fromthe group consisting of F,

O, Br and Belesked duiom |§herererabryneishhBopet 5 msst: pPefdkeénde is given

to the conmpeinds @i1weny prefaia1y and MK Bl and WK-781 and al so salts
thereof. "Unless defined otherwise in this text, suitable 10 substituents in

each cas? are hal ogen, in particular F, d, Br or I, CG-C4-alkyl, OR6, in
particul ar &dstOCEREferSRORE is N(dBjeh NRSOCORE ofoyROEKM: ( RB)lveh . ihhe
conpounds of e i.nventjgn y b e where . 15 appropriate, .together with
sui tabl e phaffacedt AL Iwgé;g?pﬁgﬁtgiﬁggéa?? e?%s?o?ng% Hrepathti on of
medi canments. Administration is possible here in conbination with other
active conp ds, fo xanpl e t her. urokinase.i.nhihitors, such for
exanpl e, Zowgﬁﬁsﬁodi %%Eh or Obcglﬁtriwégse, o™ el gléll\?\,i tﬁte@f'ue'rmt ﬁ’élrlg-a%%guti cs and
cyt ost at 0 cs sobysandueyttestiat iendrtdase aompoabogen, in particular F,

Cl, Br or I, C;-Cg-alkyl, OR®, in particular OH, OCOR®,

COOR®, N(R®),, NR®COR¢ or NRPCON(R®),.

The compounds of the invention may be wused, where
15 appropriate, together with suitable pharmaceutical
excipients or carriers for the preparation of
medicaments. Administration is possible here in
combination with other active compounds, for example
other urokinase inhibitors, such as, for example,
20 antibodies and/or peptides, or else with chemothera-
peutics and cytostatics or/and cytostatic active

compounds .

Likewise, the compounds of the invention of the general
25 formula I and/or II may also be employed and used like

a prodrug.

A prodrug very generally is a pharmaceutically inactive
derivative of the corresponding pharmaceutically active
30 substance, which, after oral administration, is
converted or transformed spontaneously or
enzymatically, whereby said pharmaceutically active

substance 1s released.

35 The medicaments may be administered to humans and
animals topically, rectally or ©parenterally, for
example intravenously, subcutaneously, intramuscularly,
intraperitoneally, sublingually, nasally or/and

inhalationally, for example in the form of tablets,



Li kewi se, the conpounds of the invention of the general 25 fornula |I and/or
Il may al so be enployed and used |like a prodrug. A prodrug very generally
is a pharnmaceutically inactive derivative of the correspondi ng

phar maceutical ly active 30 substance, Wfhich, after oral adninistration, is
converted or transforned spontaneously or enzymatically, wherehy said

phar maceut i €9atedact t3Ble§Ghst afRRSTLEST el eREE LSS ThEURBESEARERALS -may be

admi ni st er eds1a s andemakBhg, t opi cAldpendiaGial |y onipakenteral Iy, for
exanpl e intravenously, subcutaneously, intranmuscularly, int raﬁerl toneal ly,
subl i ngual | ;?,nl‘r?;{?aﬁ%% or FRIFRY S i nRAI atiFGRRAS Mflor &M i 7UtRe ASrm of

tabl ets, 10pleralead t abheds, paapsivhearipel l@tefersiyiposi doileg, Folrutions,
enul si ons, suspensions, |i.posones i nhal atiiqn sprays or transdernal systens
such as gpI %iagrl’p < &% %ﬁ%%ﬁ%ﬁ%f%g;%%‘}%%%ﬁm ly, for 5 exanple as a
sl owrel ease fornul ati on. The conpounds of the invention are suitable for

control ling_.di sease iated wth |.qqi cal er - Si of uPA
or/and urokiqﬁlaesea%?@%%?r?%%en%gct%%t o&%l%q}tce%%enpt O?P%uﬁg.égég(rg e%%rﬁ)l e, they
are capabl e agintriodfiibiot idigdases hghdyiaidd cvenh pathelogheayr owelr- or/and
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t hereof are né)of)el astic disorders, tor exanple breast cCancer, lung cancer,
15 cancéf ofradretsiraddarPARt-ondEy caxea@Pleser wheal exececapadveri &f cancer,

prostate canchfi fARd 2pf tinl | §SUR; GRS, CONBS: o dhPakd it AT thidDEscgss0C at ed
with a high rate of netastasizing. The conpounds nmay be used, where
or/and the spreading of malignant tumors and
metastasizing of tumors. Examples thereof are neoplastic
disorders, for example breast cancer, 1lung cancer,
15 cancer of the bladder, stomach cancer, cervical cancer,
ovarian cancer, prostate cancer and soft tissue
sarcomas, in particular tumors associated with a high
rate of metastasizing. The compounds may be used, where
appropriate, together with other tumor agents or with
20 other types of treatment, for example radiation or/and

surgical procedures.

The compounds of the invention are furthermore also
active for other uPA-associated or/and uPAR-associated

25 disorders. Examples of such disorders are, for example,
pulmonary hypertension and/or cardiac disorders (e.g.
WO 02/00248), disorders of the stomach and intestine,
such as, for example, inflammatory bowel disease,
premalignant colon adenomas, inflammatory disorders

30 such as, for example, septic arthritis, osteocarthritis,
rheumatoid arthritis, or other disorders such as
osteoporosis, cholesteatoma, disorders of the skin and
the eyes and also viral or bacterial infections, with
reference being made explicitly to the disorders

35 mentioned in EP-A-0 691 350, EP-A-1 182 207 and US
patent 5,712,291.



appropriate, together with other tunor agents or with 20 ot her types of
treatnent, for exanple radiation or/and surgical procedures. The conpounds
of the invention are furthernore also active for other uPA-associated
or/and uPAR-associ ated 25 disorders- Etanpl es of such disorders are, for
exanpl e, pul nonary hypertensi on and/ or cardi ac_disorders (e.g. WO

02/ 00248), dihsorcgarsustds f stharegenerril | feeselael mavichea®repsgredxanyl e,

i nf | ammat or ¥ HowelxHiSiegse,as Predel tighantyeohesi adenvsRSs, chaktamahory
di sorders 30 such as, for exanple, septic arthritis, osteoarthritis,

rheunmat oi d &I i , or other disorders such as osteoporosis,
chol esteatoma, disorders of the skin and the eyes and also viral or

bacterial infecti.ons, with, reference bein e explicitly.to the _disorders
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11 The conmubigndsnoénthengemeral nbar nothay | imprdedr bpaaedl labad ieyanpl e, as

in the synthe isa{égmkfh ré?iﬂ@t figure 1. 5 §yr risinggy, it gagrfound t hat
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but al so a diugtomctly inproved activity to a primary tunor. 10 The
i nventive substances may be used alone or in conbination with other
physi ol ogically active substances, for exanple with radi ot herapeutics or
with c¥botGhec cryvand igg osulisitenggent smayf gEveex@mﬁlde adkhagot Rer apaut i cs,

such as, forgaAMlEorti SPALKN, 15cloxor ubjidto 1R5dil4anqur ack k¢ ji,@xol

derivatives, or/and other chenotherapeutiC agents,” for éxanple selected
substances, for example with radiotherapeutics oOr with
cytotoxic or/and cytostatic agents, for example
chemotherapeutics, such as, for example, <cisplatin,

15 doxorubicin, b5-fluorouracil, taxol derivatives, or/and
other chemotherapeutic agents, for example selected
from the group consisting of alkylating agents,
antimetabolites, antibiotics, epidophyllotoxins and
vinca alkaloids. A combination with radiotherapy or/and

20 surgical interventions is also possible.

The invention provides a ©process for inhibiting
urokinase in living organisms, in particular humans, by
administering an active amount of at least one compound
25 of the general formula I. The dose to be administered
depends on the type and severity of the disorders to be
treated. The daily dose, for example, is in the range

from 0.01-100 mg/kg active substance.

30 Finally, the invention relates to novel inhibitors of
the urockinase plasminogen activator of the general

formula I.

The following figures and the examples are intended to

35 illustrate the invention in more detail.

Figure 1 depicts a diagram of the WX-770 synthesis

and the synthesis of derivatives.



fromthe group consisting of alkylating agents, antinetabolites,

anti biotics, epidophyllotoxins and vinca al kaloids. A conbination with
radi ot herapy or/and 20 surgical interventions is also possible. The
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pl asm nogenFdgireat3or afertile sgersraddo] foorinil ai tro Thet fohtoewnngff Wgur es and
t he exam?Ies are intenqg% t0 35 ib@g;%{ate the invention in nore detail.
Figure 1 depicts a diagran18?gPW§ - @'synthesis and the synthesis of
derivatives. 12 Figure 2 depicts the oral availability of WK-770 in rats.

Figure 3 depi. tabg] i G J.n witro i i < t 00l WK- 582.
Figure 4 de&%ﬁﬁ?éﬁi&e?%#%é%%(ﬁﬂ%h%ﬁg%%%g%ng@o%%ﬁﬁ§oﬁééggﬁigﬁ,E&%—??O, in
the BN-472 rat tunor rodentio® Figkire’6, depi ctlse t BY-AEar reaiyebemprt o gi ve
the oxadiazole. Figurgmﬁﬁggpicts the tumor growth kinetics for 15
treatnent with soya phosphatidyl choline (control), subcutaneous

adm ni st?ation of

Figure 5 depicts the rearrangement to give the

oxadiazole.

Figure 6 depicts the tumor growth kinetics for
15 treatment with soya phosphatidylcholine
(control), subcutaneous administration of
WX-340, and oral administration of WX-771
(Figure 6A) and WX-781 (Figure 6B) and for
WX-780 (Figure 6C) in doses of 0.2 mg/kg and
20 2 mg/kg, respectively.

Figure 7 depicts the effects on the size and weight

of the primary tumor.
25 Figure 8 depicts the anti-metastatic effects.

Figure 9 depicts the effects on organ weights.



WK- 340, and oral adm nistration of WK-771 (Figure 6A) and WK-781 (Figure
6B) and for WK-780 (Figure 6C) in doses of 0.2 ng/kg and 20 2 ny/Kkg,
respectively. Figure 7 depicts the effects on the size and weight of the
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Boc-N-Me-Ala-4-nitrobenzylamide (1)
N-Hydroxysuccinimide (23.77 g, 206.7 mmol) and N,N’-di-
5 cyclohexylcarbodiimide (33.10 g, 160.7 mmol) were added
to a solution of Boc-N-methyl-L-alanine (30.00 g,
147.8 mmol) in dry tetrahydrofuran (980 ml) and stirred
at room temperature for 1.5 h. This was followed by
adding 4-nitrobenzylamine (22.78 g, 149.9 mmol;
10 obtained from the hydrochloride by treatment with lye)
and stirring the mixture overnight (TLC control:
CHC1l3/MeOH 5:1). Undissolved components were filtered
off, the solids were washed again with THF and the

filtrate was concentrated. The residue was purified

15 chromatographically on silica gel with
chloroform/methanol (99:1), yielding 1 as a solid
(52.8 g).

N-Me-Ala-4-nitrobenzylamide hydrochloride (2)

20 A saturated solution of hydrogen chloride in ethyl
acetate (1.5 1) was added to a solution of 1 (51.90 g,
153.8 mmol) in ethyl acetate (1.5 1) at -78°C, and the

mixture was stirred in a thawing cold bath overnight



NH (t2. YJ1C Jla) Boc-N Me-Al a-4-nitrobenzylamde (1) N Hydroxysuccini m de
(23.77 g, 206.7 mmol) and N, N -di- 5 cycl ohexyl carbodiimde (33.10 g, 160.7
nmol ) were added to a solution of Boc-N-nethyl-L-alanine (30.00 g, 147.8
mmol) in dry tetrahydrofuran (980 m )} aAd-stirred at roomtenperature for
1.5 h. This was foll owed by adding 4-nitrobenzylamne (22.78 g, 149.9 mol ;
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N- Me- Al a- 4-ni trobenzyl'am de hydrochloride (2) 20 A saturated solution of
hydr oger® chiedtiede | @ngt hyahe actldte Wes 1951 vkeredidedtfo andol gtil6A of 1
(51.90 g, 133 .@gmapl p3kyn ethyl acetate (1.5 1) at -78C, and the mxture
was stirred in a thaw ng col d bath overni ght 14 (TLC control: CHCL3/ MeCH
5:1). Nitrogen was passed through the solution for sone tinme, in order to
remove excasghilpdiobgnizyllsudfongl thilordde f(al)l owed by evaporating to

dryness and di estln t he residue E 5 ether,. and t he sol g wa f||tered
of f and dri E§™ (Dél@d4g3 a§39@re9f‘lf?¥|\41 588N Z W%Qﬁﬁn% oﬂL’ 8T ¢SF - Conpound
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reacted with sulfuryl chloride in a highly exothermic

reaction according to: Bhattacharya, S.N.; Eaborn, C.;

Walton, D.R.M. J. Chem. Soc. 1968, 1265-1267.

15 However, the product is also commercially available, at

least in relatively small amounts.

(4-Chlorobenzylsulfonyl) -D-Ser (0O-tBu)-0OH (5)
O-tert-Butyl-D-serine (16.30 g, 101.2 mmol) was
20 suspended under argon in dry dichloromethane (150 ml)
and admixed with triethylamine (20.45 g, 202.5 mmol);
to this trimethylchlorosilane (21.87 g, 202.5 mmol) was
added dropwise with vigorous stirring. A slight warming
was observed, and the mixture was subsequently heated
25 to reflux for 1.5 h. The clear solution of 3 was
chilled on ice and then admixed with chlorobenzyl-
sulfonyl chloride (4, 19.36 g, 86.1 mmol), and the
mixture was stirred in the warming cold bath overnight
(TLC control: CHCl1l;/MeOH 5:1). The reaction mixture was
30 concentrated under reduced pressure and the residue was
taken up in ether. The mixture was extracted several
times with 5% strength sodium hydrogen carbonate
solution, the combined agueous phases were adjusted to
pPH 2 with 1 M sulfuric acid, the product was extracted
35 with ethyl acetate, the combined organic phases were
dried (MgSO,) and concentrated (28.65 g, 80%).

(4-Chlorobenzylsulfonyl) -D-Ser (0O-tBu)-Cl (6)



reacted with sulfuryl chloride in a highly exothermc reaction according
to: Bhattacharya, S.N.; Eaborn, C; Wilton, DR M J. Chem Soc. 1968,
1265-1267. 15 However, the product is also comercially available, at |east
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Thi onyl1¢hl bleml@-lstid% () 89.4 mvol) and dry DM (1.1 m) were added to a
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m xture was stir m ten})erature for contro The sol vent
was evapor abeds@rittide efude Bt R4 chl ofitdé Emei’Y efu g@rxwaéle éar@rt hout

further methane (150 ml), and the mixture was stirred until a
clear solution was obtained. A solution of 6 (16.46 g,

15 44.7 mmol) in dichloromethane (50 ml) was then added
dropwise with cooling on ice, and the mixture was
stirred at room temperature for 2 h. (TLC control:
CHC13/MeOH 9:1). The organic solution was washed with 5%
strength potassium hydrogen sulfate solution and 5%

20 strength sodium hydrogen carbonate solution, dried
(MgSO04) and concentrated. The residue was
chromatographed on silica gel with pentane/ethyl
acetate (3:2), yielding 7 as colorless solid (14.73 g,

58%) .
25
(4-Chlorobenzylsulfonyl)-D-Ser-N-Me-Ala-4-nitrobenzyl-
amide (8)
Thicanisole (3.20 g, 25.8 mmol) was added to a solution
of 7 (14.70 g, 25.8 mmol) in trifluoroacetic acid
30 (260 ml), and the solution was stirred at room

temperature overnight (TLC control: CHCl3;/MeOH 5:1). The

reaction mixture was concentrated under reduced

pressure and high wvacuum. The crude product was

purified by column chromatography on silica gel with
35 CHCl; — CHCl3/MeOH (5:1), (yield: 10.37 g, 78%).

(4-Chlorobenzylsulfonyl)-D-Ser-N-Me-Ala-4-aminobenzyl-
amide hydrochloride (9 HC1)



purification. (4-Chlorobenzylsulfonyl)-D Ser(OtBu)-N Me-Ala-4-nitro- 10
benzylam de (7) Diisopropylethylamne (11.54 g, 89.5 mml) was added to a
solution of 2 (12.24 g, 44.7 mmol) in dry dichloro- nethane (150 m), and
the m xture was stirred until a clear 1$oluti on was obtai ned. A solution of
6 (16.46 g, 15 44.7 mol) in dichloronethane (50 m) was then added

dropwi se wi flf%copal hgdouni o andivatedi xtanmmwaswest i rq@tains 06A%
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strength sodi-@mrmpdnogenncar besdeacdol ut |5@n dri ednd( MyBPdyogrdated

concentrate sid d’@ég hr phe i140a ge
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d
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Thi oani sol e 7,3 20-8raRps8 MyAL) Vﬁslt?éidé%ﬁ tord sehdh onjaed (d4cK0 9, 25.8

nmml) in trifluoroacetic acid _ 30 (260 nm), and the sol utlon was stirred at
room t enper e er ﬁP@htthﬁLé%ﬁtﬁoWasﬂ%fQﬂVé‘@ﬁfd&tP) dryTIgss -r eact i on

m x;ure was m@ncwf&é gélgﬂn@n?er Jezﬁamged 7 P9 efﬁrﬁéllﬁ‘ aad hjcghe\&flccwrr%czhe crude
piOcﬂ%a3rﬁ;é¥£¥gEP%%epgégfg1%?8 g rgn§§§%?ap ycggoiadgcalge d?%%aneBS cHels

(4- Chl orpbenzylssuifjoryHd - Er&er alinikeAdl aridtamarabenyy| ¢ 1amde, hydeachl ori de
(9 HCl) 16 10%pDballadum on ackivahed carban (ety, contalps 30% g

on ice, another 4 M HCl in dioxane (7.8 ml) were added,

and the mixture was stirred at 0°C for another hour.

The reaction solution was concentrated and the solid

15 was dried under reduced pressure (4.19 g, 82%).

(4-Chlorobenzylsulfonyl)-D-Ser-N-Me-Ala-4-(N-cyan-
amino)benzylamide (10)
Anhydrous sodium acetate, heated under reduced pressure
20 (1.53 g, 19.1 mml), was added to a solution of 9 (HCl-
saltll!!) (3.96 g, 7.6 mmol) in dry ethanol (60 ml). The
suspension was admixed with a solution of c¢yanogen
bromide (0.88 g, 8.4 mmol) in dry ethanol (30 ml) and
stirred at room temperature overnight. The reaction
25 mixture was cooled in an ice bath, undissolved material
was removed by suction, the residue was washed with a
little ethanol and the filtrate was concentrated. The
residue was purified chromatographically on silica gel
with chloroform/methanol (9:1) (1.90 g, 49%).
30
(4-Chlorobenzylsulfonyl)-D-Ser-N-Me-Ala-4- (N-hydroxy-
guanidino)benzylamide (11)
A solution of 12 (1.90 g, 3.7 mmol) in dry ethanol
(38 ml) was cooled on ice and admixed with
35 hydroxylamine hydrochloride (0.26 g, 3.7 mmol) and
ethyldiisopropylamine (0.48 g, 3.7 mmol) and stirred at
room temperature overnight. On the next day, another
0.2 molar equivalents of hydroxylamine hydrochloride

and ethyldiisopropylamine were added. After 24 h, the



water; 0.50 g) were added to a solution of 8 (5.00 g, 9.8 nmmol) in nethanol
(50 M) and hydrogenated overnight (hydrogen balloon). After 3 h, catalyst
5 (0.05 g) was added again (TLC control: CHC13/ MeOH 5:1). The catal yst was
filtered off then washed with nethanoll7 and the filtrate was evaporated to
dryness. The free amne 9 (3.86 g, 7.9 mmol) was cooled on ice and
suspended i rre!hd\ﬂﬂwdrmgeﬁuﬁel maisde:drrbeﬁmeetrmi 1@nﬁ7 t&hem Yeahdué hemsadm xed
with net hanol ear. sol ut| o wa [ nez&&g&t’" 30 min of

ni
cooling on 9 tﬁ(ﬁ%fﬁéﬁl Zli I\f??ICfl Al & 8¢ noz%nd t he
m Xxture was ($X: |Jrred &t: 10C tontanniher Jtﬁouacet'tkre aeadtl drhes opurbidowe twas
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(10) Anh§dr Qs & ode e Fempxed, l‘?léat:@dlahdéi.ateducgdt@r efg@up@ueQOT(ne 53 g,
L9. s e (i 2 SO of; 9 (Kol seLLL! 105(3cPheg. T o) i

dry et hanol suspensi on was adm xed a solution of cyanogen
bronmi de (0. S@tgawddfqma)n i andr gtarmgdol T8O ﬁP}l@nd’aSsth@‘de@t bivoom

t enper at ur e QvanNOhthq Te deasidan 2adled WRdas-£aal &f 40 sy )i ce bath,

undi ssol ved material was renoved by suction, the residue was washed W|th a
little ethanol and the filtrate was concentrated The residue was purified

chromat 9lramimiﬂdkdmerﬁz!yllsﬁﬂﬂﬁiyl)WﬂJEéif‘('dU-Qf-fydﬂJM@JMa-@- @®- (1.90 g,
49% . 30 (4 Chl orobenz ul faq D Ser.- N-Me- Al a- 4- (N hydr oxy-
guani di no) b&i#AH ‘%/af J'é%ﬂ)lﬁ‘iadﬂ'qr}f’“’l)’?e(“fy 87&-%78%‘) TPXry
ethanol  (3& r&aluuaﬁoz@oefedocmnmgceaiamacdm Xednﬂhb'ﬂ_l)] in 2 ml of NMP
and 2 ml of pivalic acid was admixed with 5 eq. of
pivalic acid chloride (228 ul; 1.85 mmol) and stirred
15 at RT over the weekend. This resulted in a mixture of
approx. 60% product, 20% reactants and 20% of the in
each case mono-pivalic ester-substituted reactants.
After the addition of another 5 eq. of pivalic acid
chloride, the reaction was stopped after a further 2
20 days. According to HPLC, the product had formed with
high purity. The reaction mixture was diluted with
20 ml of ethyl acetate and extracted 3x with 20 ml each
of 5% NaHCO; and 1x with concentrated NaCl solution. The
organic phase was dried over Na;S0O; and the solvent was
25 evaporated on a rotary evaporator. The resulting oil
was dissolved in 5 ml of dichloromethane and slowly
added dropwise with stirring to 50 ml of diisopropyl
ether. The flocculent precipitate was left in a
refrigerator to crystallize further, then removed by
30 centrifugation and dried wunder high wvacuum. Yield:
115 mg (0.16 mmol; 44%).

Anti-tumor efficacy and anti-metastatic efficacy of wWX-
771, wWX-780 and WX-781

35
The urokinase-type plasminogen activator (uPA), 1its
cellular receptor (uPAR) and its inhibitor (PAl-1) are
essential components of the plasmin activation cascade.

Plasmin plays an important part in tissue remodeling



35 hydroxyl am ne hydrochloride (0.26 g, 3.7 mmol) and et hyl dii sopropyl am ne
(0.48 g, 3.7 mmol ) and stirred at roomtenperature overnight. On the next
day, another 0.2 nolar equival ents of hydroxyl am ne hydrochloride and

et hyl di i sopropyl am ne were added. Afterl84 h, the 17 reaction mxture was
concentrated and the residue was chromat ographed on silica gel with
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reactants. After the di tion of another ch;aof pivalic acid chloride,
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pr oduct 1bad forned with high purity. The reactlon m xture was diluted with
20 M of et acet ate and_extract.ed. 3x 0.NaHCO3 and 1x
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was di ssol V%@blﬂp M °7f8 Qﬁpnﬁtlhane and slowy added dropwi se with
stirring to ‘of dllsopropy

15 The assay system used was the BN-472 metastasizing
breast tumor in brown Norwegian rats. The kind of tumor
tissue used is described, for example, in Kort et al.,
J. Natl. Cancer Inst. 72 (1984) 709-713. The rats were
purchased from Harlan Nederland, NL 5960-AD Horst, the

20 Netherlands, and were from six to eight weeks o0ld with

a weight of from 128 g to 170 g.
Solid substances
25 WX-340:

(4-Chlorobenzylsulfonyl-D-Ser-Gly-4-guanidinobenzyl-
amide, hydrochloride salt) whose anti-tumor and anti-
metastatic efficacy with subcutaneous injection had
30 been disclosed was also studied for comparative
purposes. For administration, 0.75 mg of WX-340 was
dissolved in 20 ml of 5% (weight/volume) D-manitol in
water and administered by subcutaneous injection in
doses of 0.2 mg of drug/kg of rat.
35
Control:

A phosphatidylcholine vehicle was administered as

control and was obtained by introducing 400 mg of soya



ether. The flocculent precipitate was left in a refrigerator to crystallize
further, then renoved by 30 centrifugation and dried under high vacuum
Yield: 115 ng (0.16 nmol; 449 . Anti-tunor efficacy and anti-netastatic
efficacy of WK- 771, WK-780 and WK- 781135-The ur oki nase-type pl asm nogen
activator (uPA), its cellular receptor (UPAR) and its inhibitor (PAl1-1) are
essential cohpepértts fl dhed ipleasnim alli wat i onf capbedphatPrhefitrrpdays an

i mportant payt t ug A~engdel kEn d gr at i;on,event nd al so
in tunor- asgs:)cll é{éedéﬁér%toeoolrmt [ J?:f a%?%\%llu%%du(ge&%%ngﬂctl ?a?l g‘% chf‘ %ﬁ%

enzynes, foﬁ@mﬁﬂl@%‘w&lsx m@@ram n&sed lymMviee) . thehugatisn Bseast
cancer for exgmilg, high expression 5 rates of these conponents support

i nvasion, netastatic spreading and neoangi ogenesis of tunors. The
inhibiti®n of tunor-associated proteolytic activity is therefore a novel
concept for ygeweliapi ng anti-tunor or anti- netastatic drugs for cancer
patients. 10 Experinents were carried out in order to investigate the
anti-tunor efficacy and anti-nmetastatic efficacy of WX-771, WK-780 and

WK-781. 15 The misay7syshgi uipd wasrbhacBY 4iidcdrebastasi gEng Bobeast tunor
in brown Norwegian rats. The kind of tunor tissue_used is gescrl ed, for

exanpl e, i nBEGFPRGL igvicholing|solafiQs (3%t . used (13839 769 7180CThe rats
were pupchasedtrfolom Hael arachdeﬁelrétaénd Iﬁnggﬁg AD ¢lpgsihl t et 20tNekher | ands,
and were from six t.0 ei“gdh vgneks vg lgt of from1283to 170 g.
suspension inis ere ora Y. or second
the stock solution was diluted 1:10 to obtain a dose of

0.2 mg/kg when administering likewise 0.8 ml per rat.
15 WX-780:

WX-780 (7.5 mg) was introduced into 20 ml of a soya
phosphatidylcholine suspension according to the above-
described control suspension. To administer a dose of
20 2 mg/kg, the rats were given 0.8 ml of said suspension.
To administer a dose of 0.2 mg/kg, the stock solution
was diluted 1:10, with 0.8 ml per rat still being

administered.
25 WX-781:

WX-781 (7.5 mg) was introduced into 20 ml of a soya
phosphatidylcholine suspension according to the above-
described control suspension. To administer a dose of

30 2 mg/kg, the rats were given 0.8 ml orally. To
administer a dose of 0.2 mg/kg, the stock solution was
diluted 1:10, with 0.8 ml/rat still being administered
orally.

35 Results:
The studies have demonstrated that WX-771, WX-780 and

WX-781 exhibited significant anti-tumor and anti-

metastatic action with oral administration of daily



Solid substances 25 WK-340:

(4- Chl or obenzyl sul f onyl - D- Ser - @ y- 4- guani di nobenzyl - am de, hydrochl ori de
salt) whose anti-tunor and anti- metastatic efficacy with subcutaneous
injection had 30 been disclosed was al €& studi ed for conparative purposes.
For adm nistration, 0.75 ng of WK-340 was dissolved in 20 m of 5%

(wei ght / vol @asesD-aanitt-@l ¢h 2wagékgandradihnest aesksby Budcuestesss
injection in,rderss afed. 1% N Riredy W/ of rat. 35 Control: A

phosphat i dyl chol ine vehicle was adm nistered as control and was obtai ned by
i ntroduci ng 400 ng of soya 19 phosphatidylcholine in 20 m of

phosphat e-buffered saline and 400 | of absolute ethanol. 0.8 m of the
suspensi on was adm nistered orally to the rats as control. 5 WK-771:
WK-771 (7.5 nmg) was introduced into 20 ml of a soya phosphatidylcholine
solution as used also for the 10 control. To admnister 2 ng/kg, 0.8 ml of
this suspension was adm nistered orally. For a second group, the stock
solution was diluted 1:10 to obtain a dose of 0.2 ng/kg when adm ni stering
likewise 0.8 ml per rat. 15 WK-780: WK-780 (7.5 ng) was introduced into 20
m of a soya phosphatidylcholine suspension according to the above-

descri bed control suspension. To adm nister a dose of 20 2 ng/kg, the rats
were given 0.8 nl of said suspension.



To admi ni ster a dose of 0.2 ng/kg, the stock solution was diluted 1:10,
"wth 0.8 mMl per rat still being adm nistered. 25 WK-781: WK-781 (7.5 ng)
was introduced into 20 m of a soya phosphatidylcholine suspension

accordi ng t ¥% ROOFHO2E718escri bed cont r’ol suspenstOF, ERZP M4%Er a dose
of 30 2 ng/kg, .the rats were given 0.8 ml orally. To adm nister a dose of
0.2 ny/ kg, iMSock solution was diluted 1:10, with 0.8 m/rat still being
adm nistered orally. 35 Results: The studi es have denonstrated that WK-771,
WK- 780 and V\X—781 exhibited significant anti-tunor and anti- _netastatic
action withZoral Aadrﬁ“?f%’sctalr%ﬁqtdn o‘f’hﬂ‘éﬁl y COBPT 4588 of*0. Pr 3°hyVRg for

t hr ee weeks The cogpidhingl, abredept Cthdd Nncbingutadsb ¢ TheWy2A8ra025718 -
21 - éEPZOOG/ 9:‘084511 Clainms 1. A nedicanent, which conprises, as an
actlve onpound, nore conpounds of the general 5 forrmula O NH X~
NHZ ry 1 ORSY E|n which 10 Eis a group from

0
I/NH TX\N l INH\B /Z
O F|<5
Y

E is a group from

in which
10

N R

' / HN

A
NH2 (Am) , ——NH R (Gua)
N
0/ \
\N
R7 (Oxa) or

15



N-F? / HN NH2 (Am, -NH (Gua), NO\ 7 N R7 (Oxa) or 1522 N/ N\R-
Bis -S02- or -CO, Xis -NRL- or -CHR1-, 5Zis -R4, -OR4
or -NHR4, Yis -OR2 or -NHR2, Rl is in each case independently -H,
branched or straight-chain -Cl-C6-alkyZ - C2-C6-al kenyl or -C2-C6-al kynyl,

~NR (NOxa),

unsubstituted or
-000R1 or -CON(R1) 2,

- C2- C6- al kenyl

6 or -COOR 6 or an ol
- C2- C4- al kyl eneoxy,

10

15

20

25

30

substituted 10 or a cyclic radical, R2 is -H -Rl, -CORL,
R3 i or -0-R8, R8 fs -H, -C -C6-alkyl,
or -C2-C&6< al k |, unsubstytuted or substituted, or 15 -COR
Fo- or poRyal kyl engoxy radical, for exanple with 2-50

W<k N MW

for exanple

Y enerx,4groups,
R

(N-Oxa),

is -S0;- or -CO-,

is -NR'- or -CHR'-,

is -R*, -OR* or -NH-R?,

is -OR? or -NHR?,

is in each case independently -H, branched or
straight-chain -C;-Cg-alkyl, -C,-Cg-alkenyl or
-C;-Cg-alkynyl, unsubstituted or substituted
or a cyclic radical,

is -H, -R', -COR!, -COOR' or -CON(R%),

is H or -0-RS,

is -H, -C;-Cz-alkyl, -C,-C¢-alkenyl or -C,-Cs-

alkynyl, unsubstituted or substituted, or

-COR® or -COOR® or an oligo- or
polyalkyleneoxy radical, for example with
2-50 -Cy-Cy-alkyleneoxy, for example

ethyleneoxy, groups,

is -H, -Ci-Cg-alkyl, -Cy-C¢-alkenyl or -Cy-Cg-
alkynyl, unsubstituted or substituted, or a
cyclic radical,

is -H, -Ci-Cg-alkyl, -C,-Cg-alkenyl or -Cy,-Ce-
alkynyl, unsubstituted or substituted, or a
cyclic radical,

is -H, branched or straight-chain -C;1-
Ceg-alkyl, C,-Cg-alkenyl or -Cy-Cg-alkynyl,
unsubstituted or substituted, or a cyclic
radical,

is H, branched or straight-chain, linear,
mono-, bi- or polycyclic alkyl, alkenyl,
alkynyl, carboxyvalkyl, carboxyalkenyl,
carboxyalkynyl, aryl, heteroaryl,



R4 is -H -C -0C6-al kyl, -C2-C6-al kenyl or -C2-C6- 20 al kynyl, unsubstituted
or substituted, or a cyclic radical, R5is -H -C -C6-al kyl, -C2-C6-al kenyl
or -C2-Co6- aIkynyI unsubstituted or substituted, or a cyclic radical, 25
R6 is -H branched or straight-chain--&3- -Cs- aIkyI C2- C6- al kenyl or

-C2-C6-al kynyl, unsubstituted or substituted, or a C%C|IC radical, R7 is
H,_ branched or strai gfEXOR&YRIYWinear, 30 nono-, BRYPERYRbLYEseEVie al kyl ,

al kenyl, al kynyl, carcla%bacw&ter%r raxyal l@@ﬁmlR v baxysl gy nyl, aryl,
heteroaryl, 23 car%PX 1{ C%ﬁirbo§é%%§gfﬂ %%ﬂg égﬁgxigfég{%géykp?
-(CONR R4 or - CHBHR4 h a a one or
mor e SUbSLi Ituent ®r flﬁéréxaiﬁﬁsﬁ:laﬁl@’ﬁQd EE@mﬁﬁam@%egrmréMI stbfmlg Ofd
-C1-C3 y Cfﬁ&ij%g% ar. Cl C3- al og parti ar ,
o SRS IR AR - MR Ry BRan Socrhl “10° and
it BEI nghpgsm 3l erf orC.e@chadkkyly) , aldedmdergr ial kbpayli cud alre (SI,r a|=@h|t chaldn
or branched and t carry.one re titu 60r el ecte
fromthe group coﬁg?Stlﬁéqof ha nggn (@HQ% Eﬁﬁ§F¥{ CPgQQH%gﬁﬁé -N(Re6) 2,
_NR6COR6, COORG, ant’s -ORRBEON(R6) 2 or a cyclic radical, it not being

possible, when Y = CHand Eis Amor Cua, for R3 or R8 to be H or salts of

sai d conpounds and, where appropriate,
and it being possible for each alkyl, alkenyl or

alkynyl to be straight-chain or branched and to

carry one or more substituents, for example

selected from the group consisting of halogen (F,

cl, Br, I), -OR®, -0COR®, -N(R®),, -NR°COR®, COORS,
15 -NR®CON (R®), or a cyclic radical,

it not being possible, when Y = OH and E is Am or

Gua, for R?® or R® to be H,

or salts of said compounds and, where appropriate,
20 pharmaceutically customary carriers, diluents

or/and excipients.

2. The medicament as claimed in claim 1,
characterized in that
25 it comprises one or more compounds of the general

formula II



20 pharnmaceutically customary carriers, diluents or/and excipients. 2. The
nmedi canent as clained in claiml1l, characterized in that 25 it conprises one
or nore conpounds of the general forrmula Il 24 - Il O RA NHXNHORY
HNY NI O N~ 7 in which X, Y, R4, "R84and R7 are as defined in claiml, 5
or salts of said conpounds. 3. The nedicanent as clainmed in claiml1 or 2, in
which H3C CH3 H3C. CH3 fil Q 10 R4 is or 6 . 4. The nedi canent as cl ai med
inclaiml or 2, inwhich R4 is a substituted or unsubstituted Cl-C3-alkyl -
aryl radical, in particular a benzyl dical, 15 which may be unsubstituted
or substituted with halogen or/and - int mefa or para position, said
hal ogen bei ng sel ected & t g(%y nsist'rgg/of F, O, Br and |

/o
0]

HN N
=\,

(@]
N
RT
in which

X, Y, R*, R® and R’ are as defined in claim 1,

5
or salts of said compounds.
3. The medicament as claimed in claim 1 or 2, in which
H,C CH, H,C CH,
(o) o)
10 R? is or
4, The medicament as claimed in claim 1 or 2, in which
R* is a substituted or unsubstituted C;-Cs;-alkyl-
aryl radical, in particular a benzyl radical,
15 which may be unsubstituted or substituted with

halogen or/and -NO, in the meta or para position,
said halogen being selected from the group

consisting of F, Cl, Br and I.

20 5. The medicament as claimed in any of claims 1 to 4,



20 5. The nedicanent as clainmed in any of clainms 1 to 4, 25 in which the
conpounds are selected fromthe group consisting of WK-748 < M D WK-736;
Dool HYHYW NN~ 5 W-7501 Nvy,-758 y NNM H ~OCS "% -WK-759 cr
OH's Y WK-760 CH, WK-770 WK-771 fNH28 © NH 10 WK-781 W (- 780 or salts
thereof. 15 6. The nedicanment as clainmed in any of clains 1 to 5,
characterized inﬁﬂuﬂhﬁqhi@bQﬂFQWEﬂwwd%dﬁiﬁi%@{%%F@daééﬂm.th@ grouPhe use of
a medi canent as lRidediidy ¥y of clainms 1 to 6 for preparing a
pharmaceutical conposition for controlling di seases associated wth

pat hol ogi cal overexpressi on of urokinase

CH, o

o) o

H,HTNH
HH

VN

WX-760
R
LE
s% K
C/[j: ° q,iéﬁx °£] WX-770 W71
" Q

T
10 Qrmpm

\}/ko . WX 780 \)/ko

or salts thereof.
15
6. The medicament as claimed in any of claims 1 to 5,
characterized in that

it is an orally administrable agent.



5 and/ or urokinase receptor. 8. The use as clained in claim7 for the
treatnent or prevention of tunors. 10 9. The use as clainmed in claim8 for
the treatnment or prevention of the formation of netastases. 10. The use as
clained in claim9 for the treatnment-ok6 prinmary tunors. 15 11. The use as
clainmed in any of claims 7 to 10, in which an orally adm nistrable
conposition7i-s phepared. @0 . MEHacagenis ebai ¢rimed aryr o1yl aPfis 7 to

11, in which the1gomeosi ti@n ics prepargepir-ihe for mphrnhablhetsaicoat ed
tabl ets, capsules, pellets, solutions, enul sions or/and suspensions. 25 13.

A conpound of thECFEPRHIEACR EPTNHCRPETRILIBS RAESeRASRhi @RSECIRte 7z v
and RS are as defjirad ightrdlsd@ddn 1. o2érexpdesbisanpymd gfokbgakernmul a ||

Il O R4 _NHNH O IS p/\O HN%,N 0 N=
5 and/or urokinase receptor.

8. The use as claimed in claim 7 for the treatment or

prevention of tumors.

10 5. The use as claimed in claim 8 for the treatment or

prevention of the formation of metastases.

10. The use as claimed in claim 9 for the treatment of

primary tumors.

15
11. The use as claimed in any of claims 7 to 10, in
which an orally administrable composition is
prepared.
20 12. The use as claimed in any of claims 7 to 11, in

which the composition is prepared in the form of
tablets, coated tablets, capsules, pellets,

solutions, emulsions or/and suspensions.

25 13. A compound of the formula I

E

in which E, B, X, Z, Y and R®> are as defined in
30 claim 1.



7 5inwhich x, Y, R4, R5 and R7 are as defined in claiml. 15. The

conpound as clainmed in claim 13 or
of 10 WK-736: 1 i 530 ' o Wr.-748

|l on-vc 28 -1 o Sa "~y WK-759 ~
OW 770 pHO 1 WK-771 HHHTf+ N

14, sel ected
x{H
~Fo6 F o~cx,

WK- 781 WK-

fromthe group consisting

flP ~IgH NH ~AL(H WK-75 0 WKX- 756

OW.-760 ~xx HH NH CH
7BO Hy NN 5 or salts

t her eof .

16. A process for

i nhi biti

ng urokinase in living 10 organisnms by

adm ni stering an Aa(itdm\b%lﬁ'fg)w e &ormula 1T

in whi

il

X

ch X, Y,

claim 1.

15.

The compound as claimed in claim 13 or 14,

R4

R° and R’ are as defined in

selected

from the group consisting of

10

M 7JY
WX-736: QD?%I;L o% WX-T48
<©l i b

N
750 r“%
WX-T5 GD/; o (] eé w756
Ay
NH

@Lo



| east one conpound as clainmed in any of clains 13 to 15. 17. A process for

I nhi biting urokinase in humans by 15 adm nistering an active anount of at

| east one conpound as clainmed in any of clainms 13 to 15. 18. The use of the
conpound as clainmed in one of clains 28 to 15 as a prodrug. 20

45
ST g; WX-759 , %
I/O/D\'%* ('fﬂ, [»]

et

oH WX-760

ﬁr 'y
Q(LJ T

f& g; WX-770 ér\"/l‘\/;;s:\@\, WX-771

WX- 780 *L" w781

5
or salts thereof.
16. A process for inhibiting wurokinase in living
10 organisms by administering an active amount of at
least one compound as claimed in any of claims 13
to 15.
17. A process for inhibiting urokinase in humans by
15 administering an active amount of at least one

compound as claimed in any of claims 13 to 15.

18. The use of the compound as claimed in one of
claims 13 to 15 as a prodrug.
20





