Crystalline nodifications O Nu-(2,4,6-triisopropyl -

phenyl sul f onyl ) - 3- hydr oxyam di no- (L) - phenyl al ani ne

4- et hoxycar bonyl pi perazi de and/or salts thereof 5 Description The present
invention relates to novel crystalline nodifications of
N-a-(2,4,6-triisopropyl phenyl 10

sul fonyl ) - 3- hydr oxyam di no- (L) - phenyl al ani ne 4-et hoxy- carbonyl pi perazi de
and/or salts thereof, which can be used as pharmaceutical agents, and to
pharmaceutical conpositions and pharmaceutical uses conprising these nove
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are efficacious inhibitors of serine protease urokinase and therefore
particular%y suitable for the treatnent of urokinase-associated disorders,
such as, for exanple, tunors and neDastaspsionin particular for oral use.
The free base formis 25 designated as WK-671. The pl asm nogen acti vator of
t he uroki nase type (uPA) plays a key role in tunor invasion and formation
of netastasesT{&chmeaderst anvendiofbstela®as 20 (18698), SOydBArlliGy . uPA is

expressed in the st_di fferent types f ot r .cel.l n r
Nbfastasis F@v&bqéghéﬁ. M 2915§%2) aﬁ%ﬂgﬂ%gg’?6%%%25§5%§§¥£%§%€f§1ed uPA
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extracel lular nmatri , such as fibronectin, m nin and col l'agen type
V. It used as pharmaceutical agents, and to pharmaceutical
compositions and pharmaceutical uses comprising these

novel crystalline modifications.

15
The novel «crystalline modifications of the present
invention, which start from a compound which is known
under the chemical name N-o-(2,4,6-triisopropylphenyl-
sulfonyl)-3-hydroxyamidino-{L)-phenylalanine 4-ethoxy-
20 carbonylpiperazide, are efficacious inhibitors of

serine protease urokinase and therefore particularly

suitable for the treatment of urokinase-associated

disorders, such as, for example, tumcrs and metastases,

in particular for oral use. The free base form 1is
25 designated as WX-671.

The plasminogen activator of the urokinase type (uPA)
plays a key role in tumor invasion and formation of
metastases (Schmitt et al., J. Obst. Gyn. 21 (1995),
30 151-165). uPA is expressed in the most different types
of tumor cells (Kwaan, Cancer Metastasis Rev. 11
(1992), 291-311) and binds to the tumor~associated uPA
receptor (uPAR), where the activation of plasminogen to
plasmin takes place. Plasmin is able to break down
35 wvarious components of the extracellular matrix (ECM),
such as fibronectin, laminin and collagen type IV. It
also activates some o:her ECM-degrading enzymes, 1in
particular matrix meta loproteinases. High amounts of

tumor-associated uPA ccrrelate with a higher risk of



al so activates sone o_her ECM degradi ng enzynes, in particular matrix
neta-' .l oproteinases. Hi gh anmounts of tunor-associated uPA correlate with a
hi gher risk of - 2 netastasis for cancer patients (Harbeck et al., Cancer
Research 62 (2002), 4617-4622). Inhibition of the proteolytic activity of
UPA is therefore a good starting point for an antinetastatic therapy. 5 A
few active and sel ective urokinase inhibitors have already been descri bed.
Thus, uPA inhibitors of the benzani dine2type are disclosed in EP 1 098 651,
uPA inhibitors of the arylguanidine type in WO 01/96286 and 10 WO 02/ 14349.
A conmon f eat uvet asttasties €ogy maneeirc PaitaRNBEt dHarback phspé -r eSPAGET

consi sting of mdsAPG NG2 orand) guans g nos gnoup.InhibetAahi obal pakent
application WO 03/ 072559 di scl.oses 15 WK-671,as internediate in the
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sul fonyl ) - 3- and i mdn(gl pophenybal ami aret idneattals@ay i ccanboayy pi per azi de. WO

03/ 072559 glso di scl oses a process for the preparation of the conpound

WK- 671 as 20 free base or in the formof its salts forned with acids.
Speci al salts,Ai fieparddtdwiearancesayeloigen- usekirgse ahdhibhéteus f dveeform are

not nentioned. S r Lrystabhi zatjan | i:k e t s¢ilbed. In
the processes %%g%gﬁﬁe ?éﬁhéﬁ¥%%éghgéeq&&g67?§$% éﬁg%ﬁgfggd %g gﬁbannrphous
product, whi cthdrzantiskimel |§yprss| pgat Bsghesad| dnarfkP hygrdd&coprtr addAwhi ch has

unsui tabl e fil{nahiienand deniengd PIopsiidae % Ll %o 1AIDWR g6 tnks not
suitable for preparation on a large  scale and nust be especially protected
from heat &nd "30 Myildi3#le A common feature of these synthetic

inhibitors is a basic residue consisting of an amidino
or/and guanidino group.

International patent application WO 03/072559 discloses
15 WX-671 as an intermediate in the synthesis of the
urokinase inhibitor N-a-(2,4,6-triisopropylphenyl-
sulfonyl)-3~amidino- (L) -phenylalanine 4-ethoxy-
carbonylpiperazide. WO 03/072559 also discloses a
process for the preparation of the compound WX-671 as a
20 free base or in the form of its salts formed with
acids. Special salts, in particular the hydrogen-
sulfate and the sulfate form, are not mentioned.
Process for crystallization are likewise not described.
In the processes described, the free base WX-671 is
25 obtained as an amorphous product, which is thermally
slightly unstable and hygroscopic and which has
unsuitable filtration and drying properties. For this
reason, it is not suitable for preparation on a large
scale and must be especially protected from heat and
30 moisture.

WO 2004/011449 1likewise discloses processes for the
preparation of phenylalanine derivatives, which can
also be present as salts, e.g. as salts of mineral

35 acids or as salts of organic acids. One of the
compounds prepared is WX-671. Here too, no indication
is given of the fact that the compounds disclosed can
also be obtained in a stable crystalline form.



WD 2004/ 011449 |i kew se discl oses processes for the preparation of
phenyl al ani ne derivatives, which can also be present as salts, e.g. as
salts of mneral 35 acids or as salts of organic acids. One of the
conpounds prepared is WK-671. Here too, no indication is given of the fact
t hat the conmpounds disclosed can also be obtained in a stable crystalline
form - 3 PCT/EP2004/ 005682 di scl oses hygroxyanlne and hydroxy- guanidi ne
conpounds as urokinase inhibitors. The nedicanments disclosed conprlse as

act | ve conPOUNGer /EBuehabbags MKEL 8ads! Nedichins,campoHads,

present as sal e.g. dr ochl| or| ensulfate of as . alts of
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di scl ose any sulfate salt c%ﬁg U d of %%Fsald ur oki nase i h|b|tor§ The
obj ect of the préséntathdentV?orr Masdtthe PfepatatiDn COBPOERESt af3% nde

nmodi ficati oBs Q@frededt( 2 4H-trdalts, e.g. as hydrochlorlde or

i sopr opyl phenyl é'fon dr_ox i phen 15 Ianln
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I nvention proviggs ﬁé&?é&héxﬁ@se nglﬂggl felneatel, 0“1511?5 Py blication too
N-a-(2,4,6-triisopropyl phenyl - sulfonyl)-3-hyd roxyanl |no ? i phenylalanlne

4- et hoxy- cartxﬂﬂﬂﬁyeﬁerQ?ﬁéengﬁdﬁéﬁcéaF?sa@%eﬁ%kﬁa A i GRIREh & fpr esent
i nvention, 1povedaidy Ysloxlihaee iAhipoebfd cations of the abovenenti oned

ur oki nase inhibitor were found which have crucial advantages conpared to

t he anmorphous form of this conpound. The crystalline nodifications
according to tIthd mgRidtonthahe prpeehaninvention was the preparation

of crystalline modifications of N-o-(2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -phenyl-

15 alanine 4-ethoxycarbonylpiperazide and/or salts
thereof, which have advantageous properties compared to
the compounds of the prior art.

The present invention provides crystalline
20 modifications of N-a-(2,4,6-triisopropylphenyl-

sulfonyl)-3-hydroxyamidino- (L} -phenylalanine 4-ethoxy-

carbonylpiperazide and/or salts thereof.

According to the present invention, novel crystalline

25 modifications of the abovementioned urokinase inhibitor
were found which have c¢rucial advantages compared to
the amorphous form of this compound. The crystalline
modifications according to the invention have important
advantages in handling, storage and formulation.

30
Surprisingly, the compound N-u-(2,4,6-triisopropyl-
phenylsulfonyl)-3-hydroxyamidino- (L) -phenylalanine 4-
ethoxycarbonylpiperazide and/or salts thereof can be
crystallized, which was not possible hitherto, and is

35 therefore superior in its properties to the amorphous
compounds from the prior art. Thus the crystalline
modifications according to the invention are
distinguished by ver; low hygroscopicity. They are
moreover very resistant to decomposition and are



advant ages in handling, storage and fornulation. 30 Surprisingly, the
conpound N-a-(2,4,6-triisopropyl-

phenyl sul f onyl ) - 3- hydr oxyam di no- (L) - phenyl al ani ne 4-

et hoxycar bonyl pi perazi de and/ or salts thereof can be crystallized, which
was not possible hitherto, and is 35 therefore superior in its properties to
t he anorphous conpounds fromthe prior art. Thus the crystalline

nodi fications according to the inventi-ont are distinguished by ver,7 | ow
hygroscopicity. They are noreover very resistant to deconposition and are -
4 therefore ahsoedoireablal foor $witgdrlest ofage. longeaddidticaaget.he Ttnystal |l i ne
modi fications a%ﬁ&@&gk/gg 1% EQ?#:QYPM% OP\FB%ECAQPJTS%/ e%Jdolrtd':i.?xrgl op,and
drying properties. reover, e crystallrne nodifications of * S
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ormul atiop i phar eut|cal compositions ed, herein, - nmeans
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WK- 671 accor diphgrmacehéicayepenprsididnsal ts thereof are essentially
crystalline. Hitherto, it was not possible to prepare hydroxyam di ne
conpounds _of this 20 type in crystalline form Even the conpounds already
di scl osed1Pn He BPedr hereiner d5td loryzang | thablfeeeThbase ystfal Niae

nodi fi cations @6aQkdiReiE6pEHSylphenylsulfonyl)-3-hydroxyamidino-
(L) -phenylalanine 4-ethoxycarbonylpiperazide. WX~671.1

of

designates the hydrogensulfate of said compound and WX-
671.2 designates the sulfate of said compound.
15
As already mentioned at the outset, the modifications
of WX-671 according to the invention and salts thereof
are essentially crystalline. Hitherto, it was not
possible to prepare hydroxyamidine compounds of this
20 type in crystalline form. Even the compounds already
disclosed in the prior art were not crystallizable.

The crystalline modifications according to the
invention of N-oa-(2,4,6-triisopropylphenylsulfonyl)-3-

25 hydroxyamidino- (L) ~-phenylalanine 4-ethoxycarbonyl-
piperazide and its salts preferably include the
hydrogensulfate salt (WX-671.1) and the sulfate salt
(WX-671.2), and the free base (WX-671).

30 The crystalline modifications according to the
invention can include mixtures of the free base and of
the salts or alternatively mixtures of the salts.
Preferably, the crystalline modification according to
the invention in each case includes either the free

35 Dbase or the sulfate salt or the hydrogensulfate salt as
a crystalline modification. Particularly preferably,
the crystalline modification according to the invention
includes single crystals of the respective crystalline
modification. :



invention of N-a-(2,4,6-triisopropyl phenyl sul fonyl)-3- 25

hydr oxyam di no- (L) - phenyl al ani ne 4- et hoxycarbonyl piperazide and its salts
preferably include the hydrogensulfate salt (WK-671.1) and the sulfate salt
(WK-671.2), and the free base (WK-671). 30 The crystalline nodifications
according to the invention can include m xtures of the free base and of

the salts or alternatively m xtures of the salts. Preferably, the
crystalline nodification according to the invention in each case includes
either the freah35 baggsorllbgesuldedirisalttions t hgcbydaoggnsuld atersalt as

a crystalline nodification. Particular referably,. .the crystalline
nodi fi cation aé@%P&Fﬁ&nt8efﬁelPHﬁSﬁ%&%kng%%|%kﬁ%ys?+£ﬁ%?%ﬁ%ﬁ§§ﬂ¥;%&P t he
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WK- 671. 2), Fablserlfate(foplt h¥Xngdleden BdsuTaate daLd WEB71thy HireeTabl e

11.1 (for the fyge) basgd . cFhecgrystal hbaer ppsh fd,0at LORSrALEET dbnGtHo the

i nvention essentially have t e,gg kshshowqalnégggures 5 _ggon the sulfate
salt WK-671. 2) ,\PVSOHGP SRECRYS Sﬁn-a‘éﬁﬁ & P SNRYBY £ FIENFSF9 Y for the
free base). 10 A»d scidesoulifrerk ignlthanex@nipl2és el ooraddid ilordtdgerd-o the
X-ray diffractonst anal-yses, e lydical .,nvestigations were al so
carried out (df? é%%h i%ll)é ggagh?h%pggﬁgr?%e rf;tB§c§§ﬁ8 Eﬁggﬂﬁgravinetry,
TG). 15 Iil0was seen here that the crystalline conpound of the

2%3&?%8250‘“ ‘;Tgﬁ gkssajl.é s & dbely OBCOMMOSERai 18 BEMRE AdH & 1¥nARRF @y mately
’ the X-ray diffractometry analyses, thermoanalytical

investigations were also <carried out (differential
scanning calorimetry, DSC and thermogravimetry, TGA).

15 It was seen here that the crystalline compound of the
hydrogensulfate salt WX-671.1 decomposes at a
temperature of approximately 175°C-195°C, more
precisely in the range from approximately 185°C (at a
heating rate of 2 Kmin™).

20
The crystalline modification of WX-671.2 according to
the invention preferably contains N-o-(2,4,6~tri-
isopropylphenylsulfonyl)-3-~-hydroxyamidino~ (L) -phenyl-
alanine d4-ethoxycarbonylpiperazide and sulfate anions

25 in a molar ratio of approximately 2:1, where this ratio
can vary in a range from 1.5 to 2.5:1. A ratio of
approximately 1.25 to 2.25:1 is preferred, more highly
preferably 1.1 to 2.1:1 and most highly preferably in
the ratio of approximately 2:1.

30
The crystalline modification of WX-671.2 preferably has
units of in each case 2 molecules of N-a-(2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -phenyl-
alanine 4-ethoxycarbonylpiperazide and a sulfate anion,

35 where in each of these units the 2 molecules of N-a-
(2,4, 6-triisopropylphenylsulfonyl)-3-hydroxyamidino-
(L)~phenylalanine 4-ethoxycarbonylpiperazide <c¢an be
present in the same conformation or they can preferably
also be present in different conformations.



precisely in the range fromapproximately 185C (at a heating rate of 2
Kmn-1) . 20 The crystalline nodification of WK-671.2 according to the
invention preferably contains Na-(2,4,6-tri-

i sopropyl phenyl sul f onyl ) - 3- hydr oxyam di no- (L) - phenyl - al ani ne

4- et hoxycar bonyl pi perazi de and sulfate anions 25 in a nolar ratio of
approximately 2:1, where this ratio can vary in a range from1l.5 to 2.5:1.
A ratio of approximately 1.25 to 2.25: % is preferred, nore highly
preferably 1. 1 to 2 1:1 and nost highly preferahly in the ratlo of

appr oxi mat el y18: PAHGIPRe SRt STV 1B f“iCEjétﬁGﬁ‘téPn\N@%?‘iXZ bteterably
has units of 1snpeaebreh5§! ﬁr@@ér@K:L&feSa ofhydN-ate,2,¥h pdrtitcular as a

,3opr opy! phenylgylhonyl) -9 bydigxy gondl ng- (Lrhgyla, alanng

4- et hoxycar bony perazide and ate an ere in-“each d% t hese
units the 2 nmpécmﬁﬁwqﬁem+@;e present. This ratio can, of course,

(2,4,6- tr'SSOQEQBYB@h%ﬁﬁéékaQBYEliéh@ygéf%%%HEdg'“l d Lpdhenylal gni ne
4- et hoxycar bonyl glpera2| e can present in the same conformation or they

can preferabl $2l& 8B BECHFIRRTIGFUIH-PePBAt Sconfet nit i BASST - 621 19F addi ti on,
the crystallipeegedtfi patkenawly Ve bider? 21285, ruref ey iy )y rﬁ)csle@emgtaﬁya

hydrate, in particula trihydrat er nmple o rOX|nater
3" mol of mat@FegﬁéaBi%séﬁgweﬁ%lg ga??g éa% B r%oﬁ?%%JYSPQ? %r%£ Xubject to
slight vari at bensecen. 2.1 perd molle of salt on average between 2.5 and 3.5 nol

of wat er n be present, preferably between 2.25 and 3.25, nore highly

preferably between 2.2 and 3.2, nore hlghl preferably between 2.1 and 3. 1.
10 The sulfate salt of X 6-triisopropylphenyl-

sulfonyl)—3—hydroxyam1d1no—(L)—phenylalanlne 4-ethoxy-
carbonylpiperazide has, independently of the
crystallinity, turned out to be the thermodynamically

15 stable compound. Therefore the present invention also
provides the novel compound of N~-o-(2,4,6-tri-
isopropylphenylsulfonyl}-3-hydroxyamidino- (L) -phenyl-
alanine 4-ethoxycarbonylpiperazide sulfate salt. The
noncrystalline sulfate salt WX-671.2 is also suitable,

20 as described below for the crystalline modifications,
for the production of medicaments.

In the «crystalline modification of WX-671.1, N-a-
(2,4, 6-triisopropylphenylsulfonyl)-3-hydroxyamidino-

25 (L) -phenylalanine 4-ethoxycarbonylpiperazide and
hydrogensulfate anions are preferably present in a
molar ratio of 0.5 to 1.5:1, more highly preferably of
0.8 to 1.2:1, more highly preferably 0.9 to 1.1:1, more
highly preferably approximately 1:1.

30
A crystalline modification of WX-671.1 can also be
present as a hydrate.

The crystalline modification of WX-671 (free base) is
35 preferably not present as a hydrate. A hydrate form is,
however, possible.

The  crystalline modifications according to the
invention can optionally be used with suitable



The sulfate salt of N-a-(2,4,6-triisopropyl phenyl -

sul f onyl ) - 3- hydr oxyami di no- (L) - phenyl al ani ne 4-et hoxy- carbonyl pi perazi de

has, independently of the crystallinity, turned out to be the

t hernodynami cally 15 stabl e conpound. Therefore the present invention al so
provi des the novel conpound of N-a-(2,4,6-tri-

i sopropyl phenyl sul f onyl ) - 3- hydr oxyam di no3 (1) - phenyl - al ani ne

4- et hoxycar bonyl pi perazi de sulfate salt. The noncrystalline sulfate salt

WK-671. 2 i s al shauwiaicahlteca20 ascdesentbedahelow f oehtibeesr y%al | ithe

nodi fications, _fo he _praoductian iC ts. | C ILne
D coion Ofpr\m:ug%f%i %‘}a_ te? QheEL! CARENL S J NG UNTIR | R
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1:1. 30 A crystaiddstavied f iceatanan ofthék 6 Chtbseamnial sanke @resedicas a
hydrate. The crystalline o icati WK-671 (free base) is 35
preferably noté%ﬁzsenfogg gﬁsdrgteggigﬁydrate formis, however, possible.
The crystalline nodifications according to the invention can optionally be
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production of nedi canme mnistration in ation w other
active conpdundsnventg.onpt hean urtdkisnasiee i nBrBPESES, sith as, Fwirt addanl e,

antibodi es 5 and{OmRepididas, @Bkmaiéﬁh&%tf1ﬂ&&enﬁkaﬁbﬁgeuééCStéHE%ts,

cytostatics or/and ot her tostatic d cyt ot oxi
y coated tabﬁ%ts, capsS{Es, pastﬁlies, powder, syrup,

suspension, solution or the 1like. In particular, a
pharmaceutical preparation for oral administration is
15 preferred.

The crystalline modifications according to  the
invention are suitable for the control of diseases
which are associated with a pathological overexpression
20 of uPA or/and urckinase plasminogen activator receptor
(UPAR) . It 1is, for example, able to inhibit the growth
or/and the spread of malignant tumors and the
metastasis of tumors highly efficiently. Examples of
this are oncoses, e.g. breast cancer, lung cancer,
25 Dbladder cancer, stomach cancer, cervical cancer,
ovarian cancer, kidney cancer, prostate cancer and soft

tissue sarcomas, 1in particular tumors assocliated with a
high metastasis rate.

30 The modifications according to the invention can be
employed on their own or in combination with other
physiologically active substances, e.g. with
radiotherapeutics or with cytotoxic or/and cytostatic
agents, e.g. chemotherapeutics, such as, for example,

35 cis-platin, doxorubicin, 5-fluorouracil, taxol
derivatives, or/and other chemotherapeutic agents, for
example selected from the group consisting of the
alkylating agents, antimetabolites, antibiotics,
epidophyllotoxins and vinca alkaloids. A combination



active conmpounds is possible. The crystalline nodifications according to the
10 invention can thus be prepared in a suitable pharmaceutical fornmulation,
for exanple as tablets, coated tablets, capsules, pastilles, powder, syrup,
suspension, solution or the like. In particular, a pharnaceuti cal
preparation for oral admnistration is 15 preferred. The crystalline
nodi fi cations according to the invention are suitable for the control of

di seases which are associated with a'p&thological overexpression 20 of uPA
or/and uroki nase pl asm npgen activator, receptor i;PAR is, for exanple,
abl e to inhi bVt tPh&2gi 8 fn m?wt% 29 &4dIbFa FPE;%’&H?“‘E{HI%?sl%\nd t he
met ast asi s of ltuswisehpghsyordficiently. Exanples of this are oncoses, e.g.
breast cancer, lung cancer, 25 bl adder cancer, stomach cancer, cervi cal
cancer, ovarian cancer, kidney cancer, prostate cancer and soft tissue
sarcomas, in partheuharet ubpe sCrgsiovlildned medifiigathogh aecesding steate. 30
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i kewi se poss
diseases, such as, for example, septic arthritis, or

other diseases, such as osteoporosis, cholesteatomy,
skin and eye diseases, such as, for example, age-
related macular degeneration (AMD), and viral or

15 Dbacterial infections, reference being made expressly to
the diseases mentioned in EP-A-0 691 350, EP-A-1 182
207 and US patent 5,712,2091.

A further subject of the present invention 1is a
20 medicament which includes a crystalline modification
according to the invention as an active compound. Such
a medicament <can optionally additionally include
pharmaceutically tolerable carriers and/or excipients.
The medicaments can be administered to man or animals
25 topically, orally, rectally or parenterally, e.g.
intravenously, subcutaneously, intramuscularly,
intraperitoneally, or alternatively sublingually,
nasally and/or inhalatively. Suitable administration
forms are, for example, tablets, coated tablets,
30 capsules, pastilles, pellets, powder, suppositories,
solutions, syrup, emulsions, suspensions, liposomes,
inhalation sprays or transdermal systems, such as, for
example, patches. A particularly preferred pharma-
ceutical compositions is suitable for oral

35 administration, e.g. also as a slow-release depot.

In addition, the present invention provides a use of
the crystalline modifications according to the

invention for the  production of pharmaceutical



Furthernore, the crystalline nodifications according to 5 the invention are
al so efficacious for other uPA- associ ated di seases. Exanpl es of diseases of
this type are, for exanple, pulnonary high blood pressure and/or heart

di seases (e.g. WO 02/00248), gastric and bowel diseases, such as, for
exanpl e, inflammatory bowel 10 diseases, premalignant col on adenonas,
inflammatory diseases, such as, for example, septic arthritis, or other

di seases, such as osteoporosis, cholesteatony, skin and eye diseases, such

as, for exanpl %orr@@@ntrl@lnat edrrra@méarcdiﬁg@neraﬁi oaléé\a@s afihioH r alreor 15
bacteri al |nfect|ons %3e e beln% ngd; expre ssl e Q h di seas

menti oned in EPSASGEGER50 @5 69 a% U pgtéﬁ S?i%,z@ A
further subjecvlmﬁknd&§epﬁ@§d@K itheenrpban: se are et camar iz, ncl udes

a crystalline rpgyf C@t'r@@dl@ﬂ;@{tdl ngoﬁtcaltn% ' n\emt' Y85, AN &ﬁﬁﬁo\(ﬁld
conpound. Such a nedi canent can optionall X ad |t|onalhﬁqlnclu

phar maceut i €al 13FI%E M| & cartiCer énﬁﬁaﬁb? ext? pi et 2P rerhd Sreditd®ifént s can
be admi ni ster e(iﬁe(bﬂﬁhtorarafndfﬁhﬁ:e?fen&@ﬁhcalnldy,1n0rpﬁﬂtyhcuf1%(‘rt %Jlls)b @or
parenterally, i nt.rav nousl cut an i ntramuscu

i ntraper i toneaeqr% t&eaézlrrfe &Y nath ﬁYeEubP. ng a%?ﬁl‘xath%%a? J“a%%%acoaﬁ'syes’

i nhal atively. Suid abbe abm nirsbiathbnoff gramaaye,tunorsexanpl sscdraldmt s,
coated tablets,, 30 capsules, pastilles, pellets, powder, suppositories,

sol uti ons, syrup, emil si ons, suspensions, |iposones, inhalation sprays or
transdernaﬂ systens, such as, for exanple, patches. A particularly

preferred pharmg, £&ahs caf @ﬂ@ppﬁegé@@sm@emdﬁbl&lé %o@gﬁdlll%® for
adnlnlstratlon al so as.a g owrel ease depot, In addition resent
i nvention provﬂﬁ%ggé’ e OFPIPREIRR ydPalty Wﬁ?ghnﬁ???%%tldﬁ% %&E&ﬁ to the
man, 1is prov1ded by administration of an efficacious
amount of the modification according to the invention.
15 The dose to be administered depends on the nature and
severity of the diseases to be treated. For example,
the daily dose is in the range from 0.01-100 mg/kg of
active substance per body weight, more  highly
preferably 0.1-50 mg/kg, more highly preferably 0.5-
20 40 mg/kg, more highly preferably 1-30 mg/kg, more
highly preferably 5-25 mg/kg.

A further subject of the present invention is a process
for the production of an essentially crystalline
25 modification of an N-a-(2,4,6-triisopropylphenyl-~
sulfonyl)-3~hydroxyamidino=- (L) -phenylalanine 4-ethoxy-
carbonylpiperazide salt, comprising the steps:

(a) preparation of the compound N-o-(2,4,6-tri-
30 isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide or of one
of its salts,
(b) dissolution or/and suspension of the compound or
of the salt itself from step (a) in a solvent
35 suitable for the formation of the crystalline
modification,

{c) separation of the crystalline modification.



invention for the production of pharmaceutical - 9 conposition for the
control of diseases which are associated with a pathol ogi cal overexpression
of urokinase and/ or the urokinase receptor. In particular, such a

medi canent containing the active conpound 5 according to the invention is
suitable for tunor treatnent and/or prevention and in particular also for
the treatnent or prevention of fornatijg of netastases, and for the
treatnment of primary tunors and secondadry  tunors. 10 By neans of the

present inveq;ipﬂa OQQM%%'%hgihgtybger sﬁ59§iQ$%$ ipﬁ.b%&&%?aﬁﬂikiving
beings, in paﬁilcu ar n, 9 gr ovided adm nistration-of an-erficacious
amount of t henarbdiifdagaringn cfcdBfdiTlg tWX1478 .ilnveayst | Wk 615 2rheadobe to be

adm ni ster ed depands; onnt hehatyiei Add re/yernin ¥ 0f Sihg1di seasasarto be
treated. For exanpl e, th%ﬁgall¥ dose is in the angg rong0.0%-lOO ng/ kg of
active subst ded FéPWody NReiSGREL 1RBr BRRFHITY U$He1 BT abl §26C 1°50N7y/ kg, nore
hi ghl'y pr ef eraabd2y, 40.65 t20 146ppEpKUphemriasllifghlyy ) pBehed abkyanlidtharw/ kg, nore
highly preferahly 5-2 [ka, A further gubject of .the.present .invention is
a process foﬁgfﬁ%mﬁ?gﬁggp%gﬁ of an esse%t?%??%y%ﬁﬁﬁﬁnIﬁaﬁggrgfédﬁﬁdification
of an N a- (2,pgB-itauliagdpr ppgfphepdy the hydrogensulfate salt.
sul fonyl ) - 3- hydr oxyam di no- (L) - phenyl al ani ne 4-et hoxy- carbonyl pi per azi de
salt, conprising the steps: (a) preparation of the_conpound N-a-(2,4,6-tri-
30 i sopropy! phutsietul f@ﬁgﬁf- Fhidr 6RPBATAEH0-31E) - 2pRenyil Ehife as
4- et hoxyqar bosud i ipey agbdgo@fia®df fore té ifogmealibe, &P) Hygsehutinen or/and
suspension ‘”méJ¥%f¥§@T§%@? Orfor example the besylate salt,
hydrochloride salt, mesylate salt, tartrate salt and

others.

15 Solvents used for step (b) can preferably be various
organic solvents. Those suitable are, for example,
water and various alcohols, e.g. methanol, ethanol,
propanol, butanol and their isoforms, such as, for
example, isopropanol, isobutanocl etc., and furthermore

20 glycols, ethers, glycol ethers, acetone and the like.
Further suitable solvents are tetrahydrofuran (THF) and
acetonitrile. Preferred solvents are in particular
acetone and acetonitrile.

25 However, water can also be used as a solvent. 1In
particular for the recrystallization (see step (d)),
water is preferably used.

If the free base is used as a starting material for the
30 preparation of a crystalline modification of a salt of
N-oa-(2,4,6-triisopropylphenylsulfonyl)-3-hydroxy-
amidino~ (L) -phenylalanine 4-ethoxycarbonylpiperazide,
suitable salts or acids are additionally added in step
(b) in order to obtain the respective desired salt of
35 N-a-(2,4,6-triisopropylphenylsulfonyl)-3-hydroxy-
amidino- (L) -phenylalanine 4-ethoxycarbonylpiperazide.

The process according to the invention can also include
a further step (d) of recrystallizing the crystalline



of the salt itself fromstep (a) in a solvent 35 suitable for the formation
of the crystalline nodification, (c) separation of the crystalline

nodi fication. - 33 It has surprisingly been shown that the crystalline
nodi fi cati ons of WK-671, WK--671.1 and WK-671.2 can be prepared in
crystalline formin a sinple manner. Preferably, the starting material used
is asalt of N5 x-(2,4,6-triisopropyl phanyl-sul fonyl) - 3-hydr oxyam di no-

(L) - phenyl al ani ne 4-et hoxycarbonyl pi perazi de, particularly preferably the
hydr ogensul f at eeg@qundsHdwererstept Hev - shis coppbimgisimreaat xoi1 s tfa e as 10

starting conmpowyls £&p éfl@t{c% ”Btf' Qﬁ(-‘%ﬁlcrzysit@dd i pR-6Ddi fi gRkkons;pd or
exanpl e the besyl ate salt %g rochloride salt, nesylate salt, fartrate salt
and ot hers. 15561NAdnise s ¥orcakiigp (’Eﬁs‘blatrf'n& ef%r SEP bV atfoud

or gani c solventﬁurﬁﬂpxﬁfeyabﬂ@bh@cayetaimmzexaﬂml£ suﬂ%ﬁ&ﬂeeﬂuﬂvEﬁﬁ aus

al cohol's, e.g. net hartlglré e(giharégllv nRL opaPp ?%an sglt QE% 'tShOf or ns,
such as, for eX arrp €, |sopropano|e FSobu ano 8t c.2% aRd-fUrtRermore 20

gl ycol s, ether snergfllymcﬁd ebtBpschanet 6AB A1 ehployee. IRurpdeticuiambl e
solvents are teffalyd| of yrape £1&k) @Pdreéfgx’éi?é‘ii[ Tad@orT&f epF&fk solMent s are

in particular acetone and acetonitril However, water can_ al so "be used

as a sol vent. IFPIIERT iQUA aritbra t RNty yaf dfateft S S tstiay (B9,
water is preferabtnatisad. dff tth%fr(ﬁ.%lti‘%ﬁe bSyES@ﬂlﬁﬁea sbaificgcymierial

for the rati on of ine, nodification of salt of

N (50, odePT TRETAL 00 BLeBefryd 301 PaeRDhl ahe im Gt {05 “BHERAH ani ne

4- et hoxycar bonylmi pes aza ke, of WX-671.2, a hydrate (in the case of WX-
671.2 a trihydrate) is formed.

The invention will now be illustrated in more detail by
15 the following figures and the examples.



suitable salts or acids are additionally added in step (b) in order to
obtain the respective desired salt of 35
N-a-(2,4,6-triisopropyl phenyl sul fonyl)-3-hydroxy am di no-(L)-phenyl al ani ne
4- et hoxycar bonyl pi perazi de. The process according to the invention can al so
include a further step (d) of recrystallizing the crystalline - 11
conpounds fromstep (c). This applies i? particular for the preparation of
WK-671.2 fromWK-671.1. Here, the crys 41Tine nodification resulting in

step (c) is i esggggtgégfg%a@ﬁérfgag;g§talIized in a suitable solvent or 5 a
ent's. e too,

m xture of solv r as solvents those nentioned beforehand can
be enployed. In particular, water is preferred, or recrystallization is

preferably catigued QuUsh#ikbhar cerdelc (saker wsuhf somBoL pobtt her
formati on of the de irgd @rygég“}ine nodi fication. 10 Water is preferred in
particul ar ifMOA8CUEB Al El-%)i'n the case of WK-671.2, a hydrate (in the
case of WK 671.2 a trihydrate) is formed. The invention will now be

illustrated in, etall .b fal | @weRg. figu d npl es. -
12 “beacr i pt FAHIEE fneirlauia Er et o (el ke PR B P e oS ¢
synmbol plot fowolegplecBl éWA-¢VK-071.2). 5 Figure 2 shows an Ortep plot (50%
with synbol plot for nolecule B (WK-671.2). Figure 3 shows independent
nol ecul es within a unit_ cell . &0 of  a unih_of t wo nDLecuIes o%]vxi 71.2 and
sulfate ani of19EF8ure SHO¥RONRIGPER N taMOd eR ST Hi-FPFBcfogPdi G8Fhg singl e
crystal dapa eff VK- @ALt2.0f two molecules of WX-671.2 and sulfate

anion.

Figure 4 shows a simulated X-~ray diffractogram using
single crystal data of WX-671.2.

15
Figure 5 shows an experimental X-ray diffractogram of
WX-671.2.

Figure 6a shows the superimposition of the simulated X-

20 ray diffraction pattern and of the experimental X-ray
diffraction pattern according to Figures 4 and 5 for
WX-671.2.

Figure 6b shows the DSC and TGA thermograms of WX-671.2
25 after stirring in water.

Figure 7 lists the <crystal data and structure
refinement for WX-671.2.

30 Figure 8 shows the bond lengths [A] and angles (°] for
WX-671.2.

Figure 9 shows the torsion angles [°] for WX-671.2.

35 Figure 10 shows the DSC and TGA thermograms of WX-671.1
(modification A).



15 Figure 5 shows an experinental X-ray diffractogramof WK-671.2. Figure
6a shows the superinposition of the sinmulated X- 20 ray diffraction pattern
and of the experinmental X-ray diffraction pattern according to Figures 4
and 5 for WK-671.2. Figure 6b shows the DSC and TGA t hernograns of WK-671. 2
25 after stirring in water. Figure 7 lists the crystal data and structure
refinement for WK-671.2. 30 Figure 8 sheows3 the bond | engths [A] and angl es
(] for WK-671.2. Figure 9 shows the torsion angles [0] for WK-671.2. 35
Figure 10 showsFigureDS3 ahtPWEGA heh &S @nanB GAf tikrBgarams (pbdk f$aerion A). -

13 Figure 11 shawsodiiesPSG yrd wkGhother nograms of a sanple (nesophase B)
of WK-671.1. Figure 12 shows the DSC and TGA thernograns of 5 nesophase C

of WK-671.1. Figure 13 shows the X-ray diffractogramof nodification A of
WK-671.1. 10 Fiplgerd4d howshohe Xehay O$E f raod ogT@n of heaesophase B of

WK-671. 1. Figgur t - T i ffractogram of nesophase C of
WK-671.1. 1 Fﬂ%ﬁ%%ﬂﬁggﬁﬁ%ﬁgsﬁﬁéGEéCEénd TGA t hernograns of the anorphous
starting substance of the free base WK-671. Figure 17 shows the DSC and TGA

thernograms of g | £3 20hQfs 1R 80 PR E (VKB4 rany St ahbliZed-4¢ 4R

acetonitrile in the freezer.
A of WX-671.1.

10 Figure 14 shows the X-ray diffractogram of mesophase B
of WX-671.1.

Figure 15 shows the X-ray diffractogram of mesophase C
of WX-671.1.

15
Figure 16 shows the DSC and TGA thermograms of the
amorphous starting substance of the free base WX-671.

Figure 17 shows the DSC and TGA thermograms of a sample
20 of the free base WX-671 crystallized from acetonitrile
in the freezer.

Figure 18 shows a micrograph of the free base WX~671
after crystallization from acetonitrile in the freezer.
25

Figure 19 shows the X-ray diffractogram of the free

base WX-671 after crystallization from acetonitrile in
the freezer.

30 Figure 20 shows the soxption isotherm of water vapor on
the free base WX-671 at 22°C.



Figure 18 shows a m crograph of the free base WK-671 after crystallization
fromacetonitrile in the freezer. 25 Figure 19 shows the X-ray
diffractogram of the free base WK-671 after crystallization from
acetonitrile in the freezer. 30 Figure 20 shows the sorption isotherm of
wat er vapor on the free base WK-671 at 22C. - 14 - Exanples Example 1
Preparation of various salts of Na-(2,4,6-tri- 5
isopropylphenylsuIfonyl)-3-hydroxyaniﬂi%%JKL)-phenyl- al ani ne
4-ethoxycarboE¥lR%gg;azide The salts were prepared by dissolving 6.0 g of
WK-671 in 50 acetone. The acids used were added in a 25% 10 excess
w thout dilution and the m xture was stirred at roomtenperature for two
hours. Crystagkhggiéon conditions 15 Table 1.1 Acid Equival ent

Crystallization condjtions ing HO 1.25 | e ear ,solution Hi gh
va)éuum 142508*9P3BaRHPR o © C)r/yggza’r‘?‘?azedsf‘?'g% ac?& o%-i‘iﬁ' é%'%/aéﬁ‘fﬁﬁ' 28
sol uti on M OHisopbopplplteny Xsulfonlylli) 8dh{domxyameidine -HIL) rpheaydm sol uti on
BsOH 1. 25 nolaighigLear fggégﬁﬁgéﬁisggggﬁgﬁgp; ¥§g;zm1 c 1.25 nol eq. dear

: a

sol ution H gh™vacuum 25 aci esultonic acid; BsOH
benzenesul fonic acid In a second step, the salts were suspended for 7 days

in a suitablerggl waks fidreerRdpandadblediialsoh99fy 6.0 g of Wx-671
in 50 ml of acetone. The acids used were added in a 25%
10 excess without dilution and the mixture was stirred at

room temperature for two hours.

Crystallization conditions

15

Table 1.1

Acid Equivalent Crystallization conditions Drying

HCl 1.25 mol eg. Clear solution High vacuum

H,S0, 1.25 mol eq. Crystallized from acetone High vacuum
20 solution

MsOH 1.25 mol eq. Crystallized from acetone High vacuum

solution

BsOH 1.25 mol eg. Clear solution High vacuum

Tartaric 1.25 mol eg. Clear solution High vacuum
25  acid

MsOH: methanesulfonic acid; BsOH: benzenesulfonic acid

In a second step, the salts were suspended for 7 days
in a suitable solvent, filtered and dried at room
30 temperature.

Investigation of the crystallinity
Processes: X-ray diffractometry (XRD); microscopy

35 Table 1.2

Species XRD Microscopy

Free base mainly crystalline small particles

Besylate mainly amorphous agglomerates

Hydrochloride completely amorphous small particles
40 Mesylate liquid crystalline agglomerates

Hydrogensulfate liquid crystalline agglomerates

Tartrate completely amorphous glass



30 tenperature. Investigation of the crystallinity Processes; X-ray
diffractonetry (XRD); mcroscopy 35 Table 1.2 Species XRD M croscopy Free
base mainly crystalline small particles Besylate mainly anorphous

aggl onerates Hydrochl oride conpl etely amorphous small particles 40 Mesyl ate
liquid crystalline agglonerates Hydrogensulfate liquid crystalline

aggl onerates Tartrate conpletely anorphous gl ass - 15 - investigation of
t he hygroscopicity Process: storage for 1 week/85% relative humdity;
t her nogr avi et r Investal gasti o FEALhe Tighkes¢oBiSpeci es TGA Free base 1.5%

(semhyarate) Besylele 10 PAkAdsERtiveloebhdochloside.T. B (adepr pt i vo)

10 Mesyl ate 7. 8@6(adsorpt|ve rogensu ate 8% sorptive rtrate
10. 5@6(adsorpt|9@§rm%ﬁéﬂﬁﬂ¥?€F¥E5@3ﬁ9§ﬁéﬁl|§%@]on and single crystal X-ray
structural analysis of WK-671.2 (sulfate salt) The novel form of

N-a-(2,4,6-t c;)rli aps opyl phenyl - sulfonyl) 3- hydroxyanldlno (L) phenylalanlne
4- et hoxy- 20 calbBoRy
hydr ogensul f at eSB&F1e$ VK- 621.1) of the Eﬁﬂpgund WK- 671 in water and by
separating off Fheechystalline conpoundlfbtmeslemPbydBrafstlal |ine WK-671. 2 was
obtai ned in twopdsfigtent 10.1% (adsorptive)

Hydrochloride 7.5% (adsorptive)

10 Mesylate 7.8% (adsorptive)

Hydrogensulfate 0.8% (adsorptive)

Tartrate 10.5% (adsorptive)

Example 2

15 Crystallization and single crystal X-ray structural
analysis of WX-671.2 (sulfate salt)

The novel form of N-a-(2,4,6~triisopropylphenyl-
sulfonyl)-3~-hydroxyamidino- (L) -phenylalanine 4-ethoxy-

20 carbonylpiperazide sulfate is obtained by suspending
the hydrogensulfate salt (WX-671.1) of the compound WX-
671 in water and by separating off the crystalline
compound formed. '

25 Crystalline WX-671.2 was obtained in two different
ways:

a) About 50 mg of WX-671.1 were suspended in about
0.5 ml of water. The suspension was allowed to stand at

30 room temperature. After © days, the suspension was
filtered and the residue was dried in air at room
temperature.

b) About 0.2 g of WX-671.1 was suspended in about 2 ml

35 of water. The suspension was shaken at 25°C. After
3 days, the residue was filtered off and the crystals
of WX-671.2 were dried in air at room temperature.



ways: a) About 50 ng of WK-671.1 were suspended in about 0.5 m of water.
The suspension was allowed to stand at 30 roomtenperature. After 6 days,
t he suspension was filtered and the residue was dried in air at room
tenperature. b) About 0.2 g of WK-671..1 was suspended in about 2 m 35 of
wat er. The suspension was shaken at 25C. After 3 days, the residue was
filtered off and the crystals of WK-674.2 were dried in air at room
tenperature. - 16 The X-ray structure of the crystalline material (WK
671.2) prepamed hereayastdetetrs nefd. tHengtmy straidtiales masreiall soWpbt ai ned

b tcer “nom uERR Saualdd o 0L SLILN AU ANABACR I RA SUEry BRIl 0

Br uker - Noni us er e mnth a roteun1 ace det ector,

an FR591 r ot atiregadnedebtained radi ation, Montel nlrror as a

nmonochromator and a Kryoflex |ow tenperature apparatus (T =90K). Full 10

sphere data determ nation onegagggddgﬁg scans., Prograns used: Proteum data
2

col l ection V.INe37Cy s biker -NgWh eIm3ek 1PBJ ¥R T 0 F3&EiHCr 9BF si on 6. 22
(Bruker- Noniugsnd004) pancteabsonphs odicorsetonere SADABSphed. 03 th 2802)

Crystal strucjiure re tion S d b n ire thodé as
i npl enent ed iﬁ°§ﬁﬁﬂx?8hyv%é%£%§% éﬁfga %‘ €R§%ﬁ|§e€é|f650558§§tingen)
and visualizédhbyhﬁﬁansaﬁﬁabﬁbqn(MpnﬂﬂlIwwmmqu@ﬁoﬁsﬂwepshkemated by means
of differentigly aZ%fy%lfrﬂeﬁr 1awn£&§§é§aﬁﬂ% aa%%qamst he abem lishay"Least

squares reflnenent on over all neasured intensities were gerforned
usi ng thé pré@ﬁ@ﬁﬁsﬁEEﬂTEe$§F§PBﬁt%P@IPm§Q§u§“@rP@R SOANVer SEPFYBRSGot t i ngen,
2000). All narzediydregesuat ogstavercelleetiogd vy 137 t h@riukekusbanusf the

2002), data reduction Saint+ version 6.22 (Bruker-
Nonius 2001) and absorption correction SADABS V.2.03
(2002) . Crystal structure resolution was achieved by

15 means of direct methods as implemented in SHELXTL
version 6.10 (Sheldrick, University of Go&éttingen) and
visualized by means of XP program.

Missing atoms were located by means of differential
20 Fourier synthesis and added to the atom list. "Least
squares refinement" on F2 over all measured intensities
were performed using the program SHELXTL version 6.10
(Sheldrick, University of Gottingen, 2000). All non-
hydrogen atoms were "refined” with the inclusion of the

25 M"anisotropic displacement parameters".

Table 2.1

Chirality Check* Correct Inverted
structure | structure

Flack parameter (standard deviation) ) 0.0298 0.9694
(0.0282) (0.0307)

Twin Basf {(standard deviation) {0.03 (3) 0.97 (3)

wR2 value (with Flack parameter) | 0.2016 0.2219

Chirality 5{C9) R(C9)

*

H. D. Flack, Acta Cryst., 1983, A39, 876-881
30 H. D. Flack, G. Bernardinelli, Acta Cryst., 1999, AS55,
908-915



25 "ani sotropi c di spl acenent paranmeters”. Table 2.1 Chirality Check* Correct
Inverted structure structure Flack paraneter (standard deviation) 0.0298
0.9694 (0.0282) (0.0307) Twin Basf (standard deviation) 0.03 (3) 0.97 (3)
WR2 value (wth Flack paraneter) 0.2016 0.2219 Chirality S(C9) R(C9) H D.
Fl ack, Acta Cryst., 1983, A39, 876-881 30 H D. Flack, G Bernardinelli
Acta Cryst., 1999, A55, 908-915 - 17 Hi7D- Flack, G Bernardinelli, J.
Appl. Cryst., 2000, 33, 1143-1148 The results of the X-ray structural
anal ysi s are shHbwnD. 5FLacki géreBeknegd3nahdi7s o PprrBxariest3 X-2Q00,
diffractometry of WX&(h 2g(sulfate salt) 10 X-ray diffractograms were
obt ai ned using a 'STOE STADI-P Debye- Scherrer diffractonmeter, equipped with
a position-sensitive detector (PSD, 5), a germanium [1 1 1] primary
nonochr onat or aﬂda ar@matsl cﬁf kW@exafﬁ_\,e s%ucathtalbear(allm% e g am
used: Stoe W pog, 15 v % §3 (% Table 3.1 X-ray diffractonetry
Yothva 2 REf e ?lons

peak list f Reflections 2 theta 2 theta
3.7 26.8 4.2 27.2 7.1 27.5

Example 3
X-ray diffractometry of WX~671.2 (sulfate salt)

10 X-ray diffractograms were obtained using a STOE STADI-P
Debye-Scherrer diffractometer, equipped with a
position-sensitive detector (PSD, 5°), a germanium
(1 1 1] primary monochromator and a CuKa 1.6 kW ceramic
X-ray tube (1.5406 A). Program used: Stoe WinXpow,

15 wversion 2.03 (2003).

Table 3.1
X-ray diffractometry peak list for WX-671.2
WX 671.2
Reflections Reflections
2 theta 2 theta

3.7 26.8
4.2 27.2
7.1 27.5
7.4 27.8
10.3 28.1
10.8 29.1
11.1 29.7
11.6 30.2
12.1 30.6
12.6 31.1
13.3 31.4
13.8 31.9
14.2 32.1
14.8 33.2
15.1 33.8
15.7 34.2
16.4 36.3
16.8 37.3
17.3

17.8

18.0

18.6

19.2

19.8




7.4 27.8 10.3 28.1 10.8 29.1 11.1 29.7 11.6 30.2 12.1 30.6 12.6 31.1
13.3 31.4 13.8 31.9 14.2 32.1 14.8 33.2 15.1 33.8 15.7 34.2 16.4 36.3
16.8 37.3 17.3 17.8 18.0 18.6 19.2 19.8 - 18 - 20.1 20.4 20.8 21.0
21.2 21.8 22.2 22.9 23.4 23.9 24.6 ,

- 18 ~-

20.
20,
20.
21.
21.
21.
22.
22,
23.
23.
24.
25.
25.
26.
26.
26.

NWNOUOUOONW S WNONOS H

Example 4
Recrystallizations of WX~-671.1 (hydrogensulfate salt)

WX-671.1 was dissolved 1in solvents (isopropanol,
ethanol, methanol) of different polarity. The solutions
were filtered, divided into four, and the solvents were
removed at different rates.
10
WX-671.1 exists in its crystalline form (modification
A) and two mesophases B and C. It decomposes from about
185°C (modification A and mesophase B) or 156°C
(mesophase C). For the demonstration of the
15 crystallinity of modification A, an X-ray structure
determination 1is carried out. Modification A is the

thermodynamically stable form at room temperature.

Example 5
20 Differential scanning calorimetry (DSC) and thermo-~
gravimetry (TGA) of WX-671.1 (hydrogensulfate salt)

In this example, thermograms were  plotted Dby
differential scanning calorimetry (DSC) and thermo-
25 gravimetry (TGA). Figure 10 shows the DSC and TGA
thermograms of the WX-671.1 (modification A) stirred in
isopropanol at 25°C for one week. It decomposes from



25.0 25.5 26.2 26.3 26.5 Exanmple 4 Recrystallizations of WK-671.1
(hydrogensul fate salt) 5 WK-671.1 was di ssolved in solvents (isopropanol,

et hanol, methanol) of different polarity. The solutions were filtered,
divided into four, and the solvents were renoved at different rates. 10
WK-671.1 exists inits crystalline form (nodification A) and tw nesophases
B and C. It deconposes from about 185G (¥todification A and nesophase B) or
156C (nesophase C). For the denonstration of the 15 crystallinity of

nodi fi cation AakmutX- 189 °St ristatherndet epednatinortlis ©&Fr i Beugram,

Modi fication Agdsdheoss h%h”%d-)@_‘a'f@&alth&rﬁé?Mﬁ far Rl £OPFR 4 SIMEnRL ure.
Exanple 5 20 Differential scanning calorinetry (DSC) and therno- gravinmetry
(TGA) of WK- 67 LePRERAdOFen<td&t-e T t §eFHRIH T 1okan AP e i ®Sgrafs wer e
plotted by di fftarenilalhesoann ng osldepemeieny ERIAC)weated détﬂa“nm;}e% in
gravinmetry (T . FELgur S t T er r t-he

WK- 671. 1 (m(S’dif %eat[il)% ﬁ?@%ﬁ% i%? ?ﬁ%%?@lﬁ%%?fé%%" %g[c):gf %frmgné v@‘e It
deconposes fromSC ltablshogasiBBOehsxosherni cepeake¢prdérd DSE theatniow am

mass | oss in the GAEher magramm i fhd hee CHESSRONG NG LEFPSSZEM £ d1BNTE) .

The deconposition tenperatures are strongl heati ng rat e-dependent "and were
deterningg in recor&gé at hi&%er temperat&&gg. g P

10 At 150°C, no significant mass loss 1is recorded. The
weakly pronounced endothermic effect before the
decomposition peak could be caused by partial melting
or partial conversicn.

15 Figure 11 shows the DSC thermogram of a sample of WX-
671.1 (mesophase B) employed for this screening.
Modification A and mesophase B are thermoanalytically
identical. Mesophase A was obtained from isopropanol
(room temperature/refrigerator) and ethanol (room

20  temperature).

Figure 12 shows the DSC and TGA thermograms of the
active compound after a crystallization attempt from
methanol at room temperature (mesophase C). It

25 decomposes from about 156°C (heating rate 2 Kmin™!). Up
to 175°C, a mass loss of 4.5% is recorded. In the DSC
thermogram, the endothermic effect before the
decomposition peak is missing. This form is present in
a less ordered state than modification A and mesophase

30 B. It is formed after crystallization attempts from
methanol (room temperature, refrigerator) and ethanol
{refrigerator). Mass losses of between 4.5 and 4.8% by
weight were recorded in the samples. The stoichiometric
value for the mass loss of 2 molecules of water per

35 active compound molecule is 4.7%. This form, however,
is not a hydrate.



5 the DSC calorineter at a heating rate of 2 Kmn"1. The DSC table

nmeasur enents shown were recorded at a heating rate of 2 Kmn-1. The
deconposition is correspondingly recorded at higher tenperatures. 10 At
150C, no significant mass loss is recorded. The weakly pronounced
endotherm c effect before the deconposition peak could be caused by parti al
nmelting or partial conversion. 15 Fi?ure 11 shows the DSC t her nbgram of a
sanple of WK- 671.1 (nesophase B) efip %yéd for this screening. Modification
A and nesophase are thernoanal ytically identical. Mesophase A was

obt ai ned fr &fFFE ﬁrgpanol (roomtenperature/refrigerator) and ethanol (room
20 t enper at Fheymokiguescdpy st WX-61d . DSChpdrbgeasulfimtmogadtd of the active
conpound after a crystallization attenpt from nethanol at roomtenperature
(rmesophase Q). It 25 deconposes from about 156C (heating rate 2 Kmn-1). Up
to 175C, a ARSSTPBESLOFCA LY, FECPERBIGRACLI P t RATPEE Gthelf¥Dffant the

endot her i c wekrbeabdbefiabe bhéwndeyiasidria®aspaakei sShsesseédogwhTdhs formis
present in % | ess orden%d S ahe thg nog'tication A(gng neiﬁghase 30 B. It
's formed afPgl O PR IZE R AL { Bt SOFF 8t CHEPRANDI CErGBRr T ERper at ur e,
ref ri ger at owji tandubbiandlormgtébni §eoat ebyut Vh83°C osBesfefehetsveen 4.5 and
4.8% by wei_ght [ i | e t of chi trj val ue for
the mass Iogggofg%cggpgggfgggofﬂﬂggﬁfﬁggg Sébgc??sé c%ﬁpogﬁg n%?%cule i's
4.7% This fedarimeheyercoms saheet adigdrien ethe2(ienniite BeTheRGDN cr oscopy
of WK-673. 1 Lhwdr oggnsgtif.at e; $abblaidder MRNHApeeRFS o eHnfli Rgsmof a sanple
of WK-671.1 , . .

solvents. The active compound shows double diffraction

in some cases, as 1s characteristic of crystalline and

mesomorphic substances.

15 Example 7
X-ray diffractometry of WX-671.1 (hydrogensulfate salt)

The X-ray diffractogram of modification A (Figure 13)
shows the pattern of numerous sharp peaks at higher 2-

20 theta angles characteristic of crystalline phases. For
the confirmation of the existence of a crystalline
phase, further investigations, e.g. an X-ray structural
analysis, are carried out.

25 In the X-ray diffractogram of mesophase B (Figure 14),
a sharp peak was observed at a 2-theta angle of about
5° and further reflections of low intensity between
about 8° and about 25°. The position and number of the
peaks 1is similar to those of modification A. The peak

30 present at low theta angle indicates the presence of a
remote arrangement of the molecules; the peaks of low
intensity verify the presence of a close arrangement.
It can be concluded from this that mesophase B 1is
present neither in crystalline nor in amorphous form,

35 but presumably as a mesophase.

The X-ray diffractogram of mesophase C (Figure 15)
likewise shows a pattern characteristic of mesomorphic
compounds: an intensive peak at low 2-theta angle. The



5 were made (not shown). Aggl onerates were observed which show no specific
habit. The active conpound deconposes wth bubble fornmation from about
197C. Differences to the deconposition tenperature observed in the DSC
cal orimeter cone about due to the different heating 10 rates. WK-671.1 is
obtained in nonspecific formfrom solvents. The active conpound shows
double diffraction in some cases, as isygcharacteristic of crystalline and
mesonor phi ¢ substances. 15 Exanple 7 X-ray diffractometry of WK-671.1
(hydrogensul f atersal &3 1 £ dhecogray difriast eghammeisoppdisti catisomdA (£i gure
13) shows the_pattern of nunmerous har§ gea%stgt hlﬁher 2 20 thetqéangles
charact eri sti cSof® B3Vt RIS DRSO REFS PhetREnf FTRETI BRT BF9¢ e exi st ence
of a crystallipeesghasasanfugtt hee igwesidegad opsyt e.af &heX-amyrsitourct ur al
anal ysis, are ﬁﬁéié.ed btipa @S dd ek kay dktf:agctegfee%eéo phase B
(Figure 14), ‘a sharp peak was observed at a 2-theta angle of about 5 and
further refl ecPeerRN®IC | BwSPAYENSHEY BEEREBASE albolRT S HRP LA RSS2 The

position and nynbes ohathag pPeakslés suepkas toft haseyLfi s@didni cation A The
peak 30 presen

t ﬁt Iom/theéa angle i ndi cat es %re ﬁresence f a, renote
arrangenent of 1RAECHotULPest P Rel DebRE BFIPRWY | RESMYRSEY 19 "2
presence of a thosespre angé€nientiontt icanmbsogioned udedod twdrrt hithet hat
nmesophase B isthg{gsgﬁﬁl§eh§pg{ h@ §my§£glg$$§t o i n anorphous form 35
op k*%e -

but presumably as a ne ase. ray diffractogram of nesophase C
(Figure 15)0 |ikewi se shows a pattern characteristic of mesonorphic

conpounds: an jpt §B_§EY§nﬁe§K abobo¥bZnd heid A0&th eredperatidde 26F 3ne
di ffractogram verjfies that nesognase Cis not g, i ,
week, mesophase B anges into modification A. It does
not change due to stirring in water:ethanol (1:1). It
likewise does not alter due to mechanical stress

15 (grinding in a mortar, compressing at 9 kbar).

Table 7.1
X-ray diffractometry ©peak list for crystalline
modification of WX-671.1 (hydrogensulfate salt)

WX 671.1
Reflections
2 theta

4.3

8.6
10.
10.
10.
11.
11.
11.
11.
12.
iz.
13.
14.
15.
17.
17.
18.
19.
20.
21.
21.
21.

A ON dW-DUNTPYWDODRIWORNHRWNOO W




crystalline phase and because of the renote arrangenent present cannot be
consi dered part of the anorphous phase. Conparison with the X-ray

di ffract ogram of 5 nesophase B shows that nesophase C presumably forns a
phase having a | ow degree of organization. An indication of this is the
strongly pronounced and nore intensive reflections in nesophase B between
the 2- theta angles of about 8 and about. 25. 10 By stirring in isopropanol
at roomtenperature for one week, nes ase B changes into nodification A
It does not ¢hangg due td stirring in water: ethanol (1:1). It [|ikew se
does not altern dUQgt@ mechani cal stress 15 (grinding in a nortar,
conpressi ng at . Table 7.1 X-ray diffractonmetry peak list for
crystalline %Ddlﬁmc%}lon of WK-671.1 (hydrogensulfate salt) WK 671.1

Reflections 2 th #.3 18.6 10.1 10.3 10.6 11.0 11.2 11.3 11.6
12.0 12,3 13 %%f

27.4
28.0
29.7
30.8
31.3
32.2
33.3
35.5
37.1

Example 8
Recrystallizations of WX-671 (free base)

5 The active —compound WX-671 is investigated for
polymorphism thermoanalytically (DSC, TGA), by X-ray
diffractometry and by crystallizations from organic
solvents. WX-671 crystallizes in one modification
(modification A). The active compound shows a very low

10 tendency for crystallization.

Modification A is the thermodynamically stable form at

room temperature, A final assessment of the

polymorphism and pseudopolymorphism of WX-671 is only
15 possible after carrying out a polymorphism study.

X~671 was dissolved in solvents (tetrahydrofuran,
acetonitrile, methanol) of different polarity. The
solutions were filtered, divided into four and the

20 active compound was crystallized at different rates.
After drying at room temperature, the thermograms (DSC,
TGA) and the X-ray diffractograms were recorded.

The starting substance employed for the polymorphism

25 screening could be prepared in mainly crystalline form.
The crystallization was possible from acétonitrile in
the freezer at about -18°C.



15.9 17.5 17.7 19.3 19.7 20.2 21.D 21.4 21.7 22 - 21.9 22.6 23.3

24.0 25.8 26.9 27.4 28.0 29.7 30.8 31.3 32.2 33.3 35.5 37.1

Exanpl e 8 Recrystallizations of WK-671 (free base) 5 The active conpound

WK- 671 is investigated for

X-ray diffractonmetry and by crystallizations fromorganic solvents.
crystallizes in one nodification (nodifiz2sation A). The active conpound
shows a very low 10 tendency for crystallization.

10

15

20

25

30

35

Example 9
Differential scanning calorimetry (DSC) and thermo-
gravimetry (TGA) of WX-671 (free base)

Figure 16 shows the DSC and TGA thermograms of the
amorphous starting substance. Just like <the DSC/TGA
thermograms of the greatest part of the other samples
investigated, it shows a thermal effect in the range
between 45°C and 85°C. It was not possible to assign
this thermal effect in the course of the polymorphism
screening. It could be a glass transition. Conclusions
as to a crystal form having a melting point of about
190°C could follow from this. Depending on the heating
rate, the substance decomposes from about 155°C. For
this reason, the melting point of the «crystalline
sample (GBA 190903-8c¢) cannot be determined. The
thermograms of the amorphous and crystalline substance
are therefore largely identical (Figures 16 and 17).

Example 10
Microscopy of WX-671 (free base)

WX-671 crystallizes from acetonitrile in the freezer in
the form of prisms (Figure 18). The active compound
does not crystallize or only crystallizes to a very
small amcunt from other solvents; it does not
crystallize from the melt.

Example 11
X-ray diffractometry of WX-671 (free base)

Figure 19 shows the X-ray diffractogram of the active
compound after crystallization from acetonitrile in the
freezer {(modification 3).

pol ynor phi sm t her noanal ytically (DSC, TGA)

, by
WK- 671



Modi fication Ais the thernodynamcally stable format roomtenperature. A
final assessnent of the polynorphi smand pseudopol ynor phi smof WK-671 is
only 15 possible after carrying out a pol ynorphi smstudy. WK-671 was

di ssolved in solvents (tetrahydrofuran, acetonitrile, methanol) of
different polarity. The solutions were filtered, divided into four and the
20 active conpound was crystallized at gkfjerent rates. After drying at
roomtenperature, the thernograns (DSC, “"TGA) and the X-ray diffractograns
wer e recordedTaigg g4agting substance enployed for the pol ymorphism 25
screeni ng coul e préepared in mainly crystalline form_The crystallization
was possi bl e FroavadiESnactopetsy P listefer WX-@bbutfxem®ase)23 - Exanpl e
9 Differential scanning calorinetry (DSC) and thernmo- gravinmetry (TGA) of

WK-671 (free base) 5 Figure 16 sh t he DSC and TGA ther,nqograns, of the
annrphoﬁs staF%@né“?ﬂ%Egaﬂﬁé.Q§§§?£?%kée?h BB °“ﬁﬁ§ﬁ&83ﬂéhstg? t he
greatest part fakezke.other sanples investigated, it shows a thermal effect
in the range between 45C and 85C. It was not possible to assign 10 this

t hermal effect in‘hre rotrge of the pol ynorphism screening. It could be a
gl ass transiti pp—erelustgns as to a crystal formhaving a nelting point
of about 190C| &6&I-8CFOPI®W from this. Depending on the heating rate, the
subst ance decofmpoge§NEEBm dbout 155C. For 15 this reason, the mel ti ng point
of the crystalline 3sanple|(GBA 190903-8c) cannot be determ ned. The

t her nograns of |t he anerphodys and crystalline substance are therefore

| ar gel y identiFaI (Bi.,gures |16 and 17). 20 Exanple 10
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Example 12
Moist sorption of WX-671 (free base)
10
Figure 20 shows the sorption isotherm of water vapor on
WX-671 at 22°C. The amorphous active compound takes up
water continuously from 0% r.h. to 95% r.h. On drying,
this water is given off again. At most points of the
15 1sotherm, no equilibrium state was achieved within the



M croscopy of WK-671 (free base) WK-671 crystallizes fromacetonitrile in
the freezer in the formof prisns (Figure 18). The active conpound 25 does
not crystallize or only crystallizes to a very snmall anmount from ot her
solvents; it does not <crystallize fromthe nelt. Exanple 11 30 X-ray
diffractometry of WK-671 (free base) Figure 19 shows the X-ray diffractogram
of the active conpound after crystall _zagdon fromacetonitrile in the
freezer (nodification A). 35 - 24 - Table 11.1 X-ray diffractometry peak

list for WK- 671rédpeet basestoghienganphe. wakecrapsdedlel | wethit oimacedioad tril e

13 48 Syl eihoty R IR ketentiln B ofubeed T

formation in this experiment.

5 Example 13
Stability of WX-671 (free base)

By stirring in diisopropyl ether and ethanol/water
(1:1) at zroom temperature for one week, the active
10 compound does not crystallize or crystallizes to a very
small amount in modification A. It is not converted to
any other polymorphic form. It is 1likewise not
converted by mechanical stress (grinding in a mortar,
compressing at 9 kbar); the crystallinity only

15 decreases further.



14.1 14.6 14.8 15.5 16.5 18.1 19.1 19.7 20.5 20.7 21.3 22.4 22.7
23.6 26.5 Exanple 12 Mi st sorption of WK-671 (free base) 10 Figure 20
shows the sorption isothermof water vapor on WK-671 at 22C. The anor phous
active conmpound takes up water contin@eusly fromO0%r.h. to 95%r.h. On
drying, this water is given off again. At nost points of the 15 isotherm
no equilibriumstate was achieved within the 25 respective stopping tine.
The sanple weight increased or fell further. There was no indication of
hydrate formation in this experimedimsS Exanple 13 Stability of WK-671
(free base) By stirring in diisopropyl ether and ethanol/water (1:1) at
roomtenperature for one week, the active 10 conpound does not crystallize
or crystallizes to awearailsnmal | amplirfticeniondi fiocati oN-A-(214,& not
converted to triisopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide sulfate or

hydrogensulfate.

2. The crystalline modification as claimed in claim 1,
characterized in that it comprises N-a-(2,4,6-
triisopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide sulfate

as a single crystal.

3. The crystalline modification of N-o-(2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide sulfate as
claimed in one of claims 1 to 2,
characterized in that
it essentially contains the following 2-Theta-peaks

according to an X-ray diffractometry analysis:

3.7°
10.3°
12.1°
13.8°
l6.4°
19.2°
22.2°

4. The crystalline modification of N-a-(2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino~- (L) -
phenylalanine 4-ethoxycarbonylpiperazide sulfate as
claimed in one of the preceding claims, characterized in

that



any other polynorphic form It is |ikewi se not converted by nechani cal
stress (grinding in a nortar, conpressing at 9 kbar); the crystallinity
only 15 decreases further. 26 Cains 1. A crystalline nodification of
N-a-(2,4,6 triisopropyl phenyl sul fonyl)23-hydroxyam di no-(L)- phenyl al ani ne
4- et hoxycar bonyl pi perazide sulfate or hydrogensulfate. 2. The crystalline
nodi fication as clainmed in claiml, characterized in that it conprises
N-a-(2,4,6- triisopropyl phenyl sul fonyl) - 3- hydroxyanidino-(L) phenyl al ani ne
§D§}P?§25?2202¥Ip“§§razl EYEE%Lagﬁg ggék% %gg &E% §“f§ thg XThe crystalline

isopropylphenylsubﬁ@ﬁyh¢t&mhydr@m¢agsﬂsnnxﬁhyunghenyFa¢mniﬁe

4- et hoxycar bonyl pi perazide sulfate as clained in one of clains 1 to 2,
characterized in that it essentially contains the foll ow ng 2-Thet a- peaks
according to an X-ray diffractonmetry analysis: 3.7 10.3 12.1 13.8 16.4

19.2 22.% 4. Tﬁ%ec%y@&iiiidé“%o@'i%f:b@%ﬂ% QflaNméd(Zn“cﬁa‘ﬂn{ I,
i sopropyl phenyl sul fonyl ) - 3- hydr oxyam di no- ( K%a ani ne

4- ethoxycarbon§WﬁFﬁ€F%§?Hﬁj§dlﬁQF éE C?WQﬁHﬁ%i n vt he preceding
cl ai ms, charactteriizefropylphenylsulfonyl)-3-hydroxyamidino- (L) -

phenylalanine 4-ethoxycarbonylpiperazide hydrogensulfate

as a single crystal.

6. The crystalline modification of N-a-(2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide hydrogensulfate
as claimed in one of claims 1 and 5, characterized in

that

it essentially contains the following 2-Theta-peaks

according to an X-ray diffractometry analysis:

4.3°
10.1°
20.2°
21.4°
24.0°

7. The crystalline modification of N-o-(2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide hydrogensulfate
as claimed in one of claims 1 and 5 to 6,

characterized in that

it essentially has the peaks measured as in the X-ray

diffractometry analysis according to Figure 13.

8. The crystalline modification of N-o-(2,4,6-tri-



that 27 it essentially has the peaks neasured as in the X-ray
diffractonetry anal ysis according to Figure 5. 5. The crystalline

nodi fication as clained in claiml, <characterized in that it conprises
N-a-(2,4,6- triisopropyl phenyl sul fonyl 28 3- hydr oxyam di no- (L) - phenyl al ani ne
4- et hoxycar bonyl pi perazi de hydrogensul fate as a single crystal. 6. The
crystalline nodification of NNa-(2,4,6-tri-

isopropylphenylsulfonyl) 3- hydroxyanidino (L) - phenylalanine

4- et hoxycar bon zi de qu as c nmed in one of clains 1 and
5, characterizgﬁé%$%p%. QF“VEg W3I§y§6ﬂ¥%ﬁWﬁéﬁﬁ9e 81 owi ng

2- Thet a- peaks phmmyﬂamamgnbo4aath@xynanMoh&ﬂanpew&ﬁudﬁ awakypgessulfde 10. 1
20.2 21.4 24,0 r al ki d fLcat f 4.6-171i
|sopropylpheny?SLﬁ%onyQ§ % ﬁﬁér%éjgﬁ% h %ﬁ? éqﬂ%ﬁ&lg_gﬁgégerlZé&

4- et hoxycar bonyi pilper azi de hydrogensulfate as claimed in one of clains 1

and 5 to 6, chatashéwd zedidddmpbRattidn essanti abhye hasuthempeaks measured as

in the X-ray di/fsf¢acdgaet pyc anal using @gg@rglmnto) Figure 13. B. The
crystalline nodification of N-a-(2,4,6-tri

i sopropyl phenyl sul fonyl ) - 3- hydroxyan1d|no (L) phenyl al ani ne

4- et hoxycay bony) pl per agl de, hydr.ogensul (3t e, a3.5hahmed i, ne o) ol ai m 1

and 5 to 7,

characterized in that
it contains N-a-(2,4,6-triisopropylphenylsulfonyl)-3-
hydroxyamidino- (L) -phenylalanine 4-
ethoxycarbonylpiperazide and sulfate anions in a molar
ratio of 1.5-2.5:1.

10. The crystalline modification as claimed in claim 9,
characterized in that ,
it contains N-o-(2,4,6-triisopropylphenylsulfonyl)-3-
hydroxyamidino- (L) ~phenylalanine 4-
ethoxycarbonylpiperazide and sulfate anions in a molar
ratio of 2:1.

11. The crystalline modification as claimed in claims 1 and
5-8,
characterized in that
it contains N-o-(2,4,6-triisopropylphenylsulfonyl)-3-
hydroxyamidino- (L) -phenylalanine 4-
ethoxycarbonylpiperazide and hydrogensulfate anions in a
molar ratio of 0.5 to 1.5:1.

12. The crystalline modification as claimed in claim 11,

characterized in that

it contains N-a-(2,4, 6-triisopropylphenylsulfonyl)-3-
hydroxyamidino~ (L) -phenylalanine 4-
ethoxycarbonylpiperazide and hydrogensulfate anions in a

molar ratio of 1:1.



in that it shows a deconposition froma tenperature of 175 C 195 C (DSC,
heating rate 2 Kmn-1). 9. The crystalline nodification as clained in clains
1-4, characterized in that it contains

N-a-(2,4,6-triisopropyl phenyl sul fonyl)28- hydroxyam di no- (L) -phenyl al ani ne
4- et hoxycar bonyl pi perazide and sulfate anions in a nolar ratio of
1.5-2.5:1. 10. The crystalline nodification as clained in claim?9,
characterized in that it contains Na-(2,4,6-triisopropyl phenyl sul fonyl)-3-
hydr oxyam di no- (L) - phenyl al ani ne 4- et hoxycar bonyl pi perazi de and sul fate
anions in g nolar ratio of 2:1. 11. The crsystal,l ine, nodj fication as clained
in claims T and *S5C8YSERhr H® S9Z2Ed R ThatS i1 adBRtlai nsctaims 174,

N-a- (2,4, 6-triigepuepy¥lpbenyilsuhizenyl)-3- hydroxyam di no- (L) - phenyl al ani ne
4- et hoxycar bonyl pi perazi de and hydrogensul fate anions in a nolar ratio of
0.5 to 1.5:1. 1F SHPTISASt altih® RBdif c8EFon CaSecl 3RRAEF 1FATE ! %i hvPl,
characterized ifpikhatekt cant ains- N a-, 62 4i SsdpidSaphepyh phenyd gul-fonyl ) - 3-
hydr oxyam di no- (L) - phenyl al ani ne 4- et hoxycarbonyl pi perazi de and

hydr ogensul f at &YAECEHaT A1 20~ Hol-@RepAtfE2Be1: 1. 29 13. The crystdlline
nodi fication as.igla,Pednbiy G @ldm-1ud, angharaaterksednhismthat it conprises
units of in each casSe approximtely two nol ecul es of

N-a-(2,4,6-triisopropyl phenyl sul fonyl) - 3-

14. The crystalline modification as claimed in claim 13,
characterized in that
the two molecules of N-o-(2,4,6-triisopropyl-
phenylsulfonyl)-3-hydroxyamidino- (L) -phenylalanine 4-
ethoxycarbonylpiperazide are present in one unit in

various conformations.

15. The crystalline modification as claimed in one of the

preceding claims,

characterized in that

it contains approximately three moles of water per mole

of salt.
16. A process for the production of an essentially
crystalline modification of N-o—-(2,4,6-triiso-

propylphenylsulfonyl)-3-hydroxyamidino- (L) -phenylalanine
4-ethoxycarbonylpiperazide and/or salt thereof,
comprising the steps:
(a) preparation of the compound N-oa-(2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino-
(L) -phenylalanine 4-ethoxycarbonylpiperazide

or of one of its salts,

(b) dissolution and/or suspension of the compound or of
the salt itself from step (a) in a solvent suitable
for the formation of the crystalline modification,

(c) separation of the crystalline modification.
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preparation ofafﬁé c%ﬁ%%dﬁﬁg&-a-(2,4,6-tri-

i sopr opyl phenyl §Ul f 6agTys B hidesxgam i ndhe( LyrpHeligcanipéification

4- et hoxycar bonyl pi perazi deepor c9f ropg of siit sasAd tSo1ddd HrsSOIntinreand/ or
suspensi on of the compound or of the salt itself fromstep (a) in a solvent
suitable for the fé nﬁ??&ﬁnEﬁ'the crystalline nodification, (c) separation
of the crystalline nodification. 30 17. The process as clainmed in claim 16,

conprisin he ddi ti | _st ( recrystallpzati of the crystalline
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sol vents. 18. TheZphotessiaseorcaydrtennl sdldionylé -ghyd7oxyamistiew-((8) - N-
phenylalanine 4-ethoxycarbonylpiperazide hydrogensulfate

being prepared.

19. A medicament comprising as active compound a crystalline
modification as claimed in one of <c¢laims 1 to 15,
optionally together with a pharmaceutically tolerable

carrier or/and excipient.

20. The medicament as claimed in claim 19,
characterized in that
it is an orally, nasally, inhalatively, rectally or/and

parenterally administrable agent.

21. The use of a crystalline modification as claimed in one
of claims 1-15 for the production of a pharmaceutical
composition for the control of diseases which are
associated with a pathological overexpression of

urokinase and/or the urokinase receptor.

22. The use as claimed in claim 21 for tumor treatment and/or

prevention.

23. The use as claimed in claim 22 for the treatment or

prevention of formation of metastases.

24. The use as claimed in claim 22 for the treatment of

primary tumors.



a-(2,4,6-triisopropyl phenyl sul fonyl ) -3hydroxyam di no- (L) - phenyl al ani ne

4- et hoxycar bonyl pi perazi de hydrogensul fate being prepared. 19. A nedi canent
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