Crystalline nodifications of NNa-(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

phar maceut i cal C;?QEﬁmiii.héOﬁSdﬁﬂﬁicahﬁbHRCBBt Neal (BseseceiRibsprapilese novel
[

crystalline nodifications. 15 The noyel crysialli di fications of the
present invenHﬂhan&ﬁQ;F%ﬁiikIﬁ%ﬂﬁﬁ%f%&ﬁﬁ%ﬁﬁﬂfVﬁﬁEgaﬁP IRfhder the
chem cal nane N adf@rUefytarbenplpppephetge- and/or salts thereof
sulfonyl)53-hydroxyanidino-(L)-phenyIaIanine 4- et hoxy 20 carbonyl pi perazi de,
are efficacious inhibitors of serine protease urokinase and therefore
particularly suitable for the treaPssariptianoki nase-associ ated disorders,
such as, for exanple, tunors and netastases, in particular for oral use.
The free base formis 25 designated as WK-671. The pl asm nogen acti vator of
t he uroki nasefh§gpepfef)t playental®key rolatds tumomavipdasico sied fiorgmt i on

f ! i l"O . o . 22k oy 1 - PA i
o T Lt 3 o o £ i S nLaen. o

expressed int nost different types of tunor c
Met ast asil§ ResulAanykhodoyydpoqvanidined (b rekerpla haniigor 4asddidsted uPA

recept or (uP@gbaﬁgﬁiﬁiw@a@f@é vahigor rof s Pl @snnegesrt o wipl @sm-Ant akes
place. Plasmn is able to break down 35 various conponents of the

extracel | ul art$ed ri»® (RERFM2CEHERCAS fA%iTbrect PRY | 50 MR ERECHI1SRen type
V. It al so aehpyaiesosomenct heha M eyl adi ngisen’zyt®sprising these

novel crystalline modificatiocns.
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 vurokinase-associated
disorders, such as, for example, tumors and metastases,
in particular for ocral use. The free base form is
25 designated as WX-671.

The plasminogen activator of the urokinase type {(uPd)
plays a key role in tumor invasion and formation of
metastases (Schmitt et al., J. Obst. Gyn. 21 (19%5),
30 151-165). uPA 1is expressed in the most different types
of tumor cells (Kwaan, Cancer Metastasis Rev. 11
{1992), 291-311) and binds to the tumor-asscciated uPA
receptor (uPAR}, where the activation of plasminogen to
plasmin takes place. Plasmin 1s able to break down
35 various components of the extracellular matrix (ECM},
such as fibronectin, laminin and collagen type IV. It
also activates some other ECM-degrading enzymes, in
particular matrix metalloproteinases. High amounts of

tumor-associated uPA correlate with a higher risk of



particular matrix netall oproteinases. Hi gh anmobunts of tunor-associated uPA
correlate with a higher risk of - 2 mnmetastasis for cancer patients (Harbeck
et al., Cancer Research 62 (2002), 4617-4622). Inhibition of the
proteolytic activity of uPAis therefore a good starting point for an
antinetastatic therapy. 5 A few active-arrd -sel ective urokinase inhibitors
have already been described. Thus, uPA inhibitors of the benzam dine type
are disclosedméﬂaEEa§1@9&cﬁ51:an&¥k pabidnt or sHatbtbe atylgugni danestype in

WO 01/ 96286 aﬂd 10 V%) /143@%02A corgmn, u%%% re qf}uﬂggg %yngggtlgh%_
i no

inhibitors is & Bask & 08 stitg of %4 guan
group. | nternptrbbaalypatentacapgpliityat ioh V@PBS/®$255®edE§@u@se§a 180%K- 671 as

an i ner medi ales8hhepsynthests Hof shheneytgkbpase hhiplL o

N-a-(2,4,6-trrisopro pheny I no- enyl al ani ne
4- et hoxy- Tar bonyl pi perazi de. WO 03/072559 al so discloses a process for the

preparation oh thg, cappeyad %GE%lé%t@_v%O IF &6 Pase QhnliBikle o opavef its
salts formed with acids. Special salts, in particular the hydrogen- sulfate

and the sul f aéreafih 2R néesrEtisshed Thupy 0ce®% Fohibifans | Pfat FBR are

|i kewi se not degehmbedne |ﬂy§é\ea@é00&§§@§o§@c$cﬁhb€@9 tthep§g egshgseuk- 671 is

25 obtai ned as an anor pho roduct,, which is thernall unst abl e
and hygr oscopit-BRARATRRFCR h§ € @ﬁ§&QH%ﬂ%§qutqﬁW%dﬁlé%% @i§§€%é%rﬁﬁ rties.

For this 10 eamon, ot/ 1i4S480t Wi tcldnerf orfewtenw atdﬂ)n these | aggethstake and
must be espe0|3bi§.grotected rom heat an 2004/ Q11449

| i kewi se disch 15P68edSed F6° he "o act(‘irb%l Stfl%e% | 3 aR he e

derivatives, whiehdcgnanidino group.

International patent application WO 03/072559 discloses
15 WX-671 as an intermediate in the synthesis of the
urokinase inhibitor N-o-(2,4,6-triisopropylphenyl-
sulfonyl)-3-amidino- (L) -phenylalanine d-ethoxy-
carbonylpiperazide. WO 03/072559 also discloses a
process for the preparation cf the compound WX-671 as a
20 free base or in the form of its salts formed with
acids. Special salts, 1in 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 1is
25 obtained as an amocrphous product, which 1is 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 20047011449 1likewise discloses processes for the
preparation of phenylalanine derivatives, which can
alsoc be present as salts, e.g. as salts of mineral
35 acids or as salts o¢f organic acids. One of the
compounds prepared is WX-671. Here foo, no indication
is given of the fact that the compounds disclosed can

also be obtained in a stable crystalline form.



al so 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 that the conpounds disclosed can also be
obtained in a stable crystalline form - 3 PCI/EP2004/ 005682 di scl oses
hydr oxyam ne and hydroxy- guani di ne conpoynds as uroki nase inhibitors. The
nmedi canent s di scl osed conprise as active conpound, inter alia, WK-671 and

the active CO@QQUE@QO@@U/O@%G@ZW§§§6lo§éssa{ﬁc§no;8y69nlr% laydr oghlieskge or
hydrogensul fate or. as salts of ani c acids.. A better J%loavallabl ity on

or al adnlnlstBHﬁpéﬂ%ﬁ%;e&%%??%%d or 25t hel Rkt Rapnt STOIIEF Sher 628Thi s
publication teedichaweter, dﬂyﬁidnﬂd(ﬁcﬂmprmsaﬂna$uli@¢evealtompnpndnd of

B e oo 1R COLEL! Ot SBPoToR! SApLPESSSlpd YAt ol Vg the
isopropylﬂhenpkssbb@nylkﬁs hysla bxyam deng- (L) aphenyiydSoch bor nde or
4- et hoxycar boy dE' g%gm%'ﬁgt%”q{rofaﬁéé?«%St H%r%?:f anth %%ée’e ﬁd%é}’efcégeous

properties co ounds 0 e prlor art present
i nvention probﬂ@@§aéﬂ?§ﬂéﬂﬁwn@ﬂ 2o o i dnidguit g torest igin was asserted for

N-a- (2, 4, 6-tri-hgophopytphenyt- éﬂHﬂH@QV'%hér@yd“ﬁ%ﬂ@”&ﬂkﬂQx&&%xﬁheE$ba|a”'”e
4- et hoxy- carbonyl pi perazi de and/or salts thereof. According to the present

i nvention, noBeWeFEyst Aldeisné oL isdi ¥ AN et b2 iheSabbverBRerBeat

urokinaseuynh@@hHOQrowqhgS@oqw%ﬂyyg@&shave cruci al advantages conpared to
t he anorphous formof this conpound. The crystalline nodifications

according to the invention have inportant advantages in handling, storage
and fornul ati ghe 3QSUAPIHSIHIGE Yorddentcoimparnt dh awd 2, ¥hé- brepaopt 0pyl -

of crystalline modifications of N-ox— (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 ¢f the prior art.

The present invention provides crystalline
20 modifications of N-a-(2,4,6-triisopropylphenyl-
sulfonyl)-3-hydroxyamidino-{L)-phenylalanine 4d-ethoxy-

carbonylpiperazide and/or salts thereof.

According to the present invention, novel crystalline

25 modifications of the abovementioned urokinase inhibitor
were found which have crucial 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-o-(2,4,6-triisopropyl-
phenylsulfonyl)-3-hydroxyamidino-{L)~-phenylalanine 4~
ethoxycarbonylpiperazide and/or salts thereof can be
crystallized, which was not possible hithertc, and 1is

35 therefcre superior in its properties to the amorphous
compounds from the prior art. Thus the crystalline
modifications according to the invention are
distinguished by very low hygroscopicity. They are

moreover very resistant to decomposition and are



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 anmor phous conpounds fromthe prior art. Thus the crystalline

nodi fications according to the inventiaonasare distinguished by very |ow
hygroscopicity. They are noreover very resistant to deconposition and are -
4 therefore ahepesurtabl£ldor |sorigeblst orﬁge | rongddi tlsaa,xatgbe crystalline
nodi fications agcgrdlng Lo t he |nv t|on roved tion @gd

drying propef loﬂbreoﬁ%rcﬁxﬁg%%y Fpﬁé%&g H%%ﬁl8ﬁ§05 ing
N a- (2, 4, 6- trthsopnopyhphenylQ@NEonym%H3nhyﬂrdﬂﬂtmntﬁqn)(andph@nyiaganine

4- et hoxycar bogye%p@&@éi A8t AN diL S Sl 189081 HERE! Y acbét%% 871 means

formul ation i arnmaceutic corposi tion ereln
the free PaseNo#-K2a4, 62t416SPPFP§MéPb99VéﬁéﬁﬁpgwﬂﬁoﬁyhdeOHydroxyan1d|no-

(L)- phenylala&mmélﬁoeREQX¢ﬁ@hpqaxgaaa@raZId@-e@ﬂ% dadoole fagﬁ@£§§l&ée

hydr ogensul f at e of, sai d conpound and \\- de5|gnates e sul fate of

sai d conpoundan@5¥&§eﬁ?%%ﬂyaﬁﬁnﬁqﬁiéiﬁﬂS@%ﬁﬁ?&ﬁséPrtﬂﬁ¥mﬁiﬁq%QQu%6ns of
WK- 671 accordﬂ grmgcébeltayeabmgasaadoaglts thereof are essentially
crystalline. Htherto, it was not possible to prepare hydroxyam di ne
conpounds of this 20 type in crystalline form Even the conpounds al ready
di scl osed.d n hbe ywedr hairteiwgr eWHet7Lr sdaald | 2kl efrdbe leryst alfl | Rex-

nodi fications 3

00! {08t on 805 OL 100, L8p e LEXBOALE oLy -3-nycronyamicdino-
hydroxyanldln@LQtphphghyﬂahanene4AEEthxyeabbnmypipép@zadéde @ndovislisalts
preferably ingludgntbes BYdr agensdliatg skt dAMHH - ddmiithd hengubkat e salt
671.2 designates the sulfate of said compound.
15
As already mentiocned 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-a-(2,4,6-triisopropylphenylsulfonyl)-3-

25 hydroxyamidino- {L)-phenylalanine 4-ethoxycarbonyl-
piperazide and its salts preferably include the
hydrogensuifate 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 c¢rystalline modification according to
the invention in each case includes either the free

35 base 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.



(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 mxtures of the salts. Preferably, the
crystalline nodification according to the invention in each case includes
either the free 35 base or the sulfate-sa t- or the hydrogensul fate salt as
a crystalline nodification. Particularly preferably, the crystalline

nodi fication Eheord&ﬂgstallhﬁeinvm@ﬂiﬁﬂcatﬂcmﬂdeSas&@gﬂen@rystals ofiet he

respective crysyalling bl LLGALLOR, oo The SEySLALY e JpA  catons

according to rmventron were in estl -Tay Fac ry and
preferably haNeefheabéakﬁagﬁnWﬁﬂinPEQbSeSBOwn(ﬂGT Tiele syl flat £l the

We671.2), Tapleelid <§§;tn§eewrggen Sl fate sald. W87l raggnIable

11.1 (for th ree Crys I ne nodi |cat|ons according to the
i nventi ondesseatfarey PReogdalks shotn Tiak e glted 5(£q¥ ofthehel58Ff at e

salt WK-671. 2)55d8. (fﬂfe tBE%BVQIP%@ rdiffalca tsals Webdtadhgand 18néfor the

free base). 10 As is descri in the exanpl es be|OMl addltlonall to the
X-ray d|ffrac%%ﬁ%?F§°§n§?§§8§laﬁﬁ§rPﬁ&ﬁaﬁﬁﬁl@@P S K gdt i BHEIGeF edal so
carried out (dibterantisallfa3cAanddng wmemnztry13DSC£oanctrté1emyr@gd5@eyhnetry,

TG). 15 It was n he a talli nd o th
hydrogensulfa?%liﬁg i%?@g %Hicg égsﬁgt gﬁ% Eﬁ?ﬁr&agf appr oxi mat el y
175G 195Q,0 nore precisely in the range fronlapprOX|nater 185C (at a

heating rate R% ¢sKhdL Dinerf b etﬁ%ya&ahhgeg T2 of.J C%dool“c Oééa%’Y&W%o

according to hé |nvent|on pre erably conftains
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 4-ethoxycarbonylpiperazide and sulfate anions

25 1in a meclar 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 1in each case 2 nolecules of N-o-(2,4,6-tri-
isopropylphenylsulfenyl)-3~-hydroxyamidino- (L) -phenyl-
alanine 4-ethoxycarbonylpiperazide and a sulfate anion,

35 where in each of these units the 2 molecules of N-o-
(2,4, 6-triisopropylphenylsulfonyl)-3-hydroxyamidino-
(L)-phenylalanine 4-ethoxycarbonylpiperazide can be
present in the same conformation or they can preferably

also be present in different conformations.



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 from1.5 to 2.5:1.
Aratio of approximately 1.25 to 2.25:1 is preferred, nore highly
preferably 1.1 to 2.1:1 and nost highly meferably in the ratio of
approximately 2:1. 30 The crystalline nodification of WK-671.2 preferably
has wunits of Thn sehtilt icase Phavlcacwtes ldheN-med 2f dcHeion- of WX-671.2

i sopropyl phenyl sul f ).~ 3- rQxya i di no; -phenyl - _al anin
4- et hoxycar bo%;sll FS%%’{?%’&? %%Sa sulr%%t% %54!%%?@35%% ?aé:q’lqr?ugfc Bt These
units the 2 nbrébubestef MN-.®. per mole of salt approximately 3

(2,4,6-trii SOHBQp)QQh%'ﬁ’é?U'afr%n%ﬂé:}és%r%’ﬂr%}i%”"%ﬂ% £b); phanytglagkne

4- et hoxycar bonyl pi perazi de can present 1 n the same conformation or they
can preferabl §1s8l 6 Felpsentto | Hl oot eFaht 2E6APEr mit-Pondet molg pof

addi tion, theggiysbal biveeagRdikitélchon of M 675 ol scPrelesabtynpresent as
a hydrate, in particular as a_ _trihydrate, i g. Eer n%Ie of salt,

appr oxi mat el yPEeSRBF - oP LA e tRFH | 2 Th s2P8t S0 2Can, "WFe cBLPRLY 5 al so
be subject topskfghtbyagrikattivers, 4.2.aper 3nl emdfre Jaldhlon preregevhbet ween

2.5 and 3.5 | . of ma%e& ca&egel present, preferably between 2.25 and 3. 25,
nore highly ng?@?@?ﬁb y b8een"2.2 and 3.2, nore highly preferably between

2.1 and 3.0L. 10 The sulfate salt of N-a-(2,4,6-triisopropyl phenyl - _
sul fonyl) - 3- yfroxyam dino- (L1 phenyl al gni.ne, 4 e noxys s G3IBODYLRLRGS a2 de

has, i ndependéntly crystallinity, t urhed )
t her nodynani cabl§cnglstabhedsonyemndinthdief-phenyhelpnasent 4neehekyn al so

provi des the pgvgh,copREURd9HeN a- (254, 6-tEhgependently 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-
iscopropylphenylsulfonyl)-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-o-
(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.% 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 cof 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



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

4- et hoxycar bonyl pi perazide sulfate salt. The noncrystalline sulfate salt

WK-671.2 is also suitable, 20 as descri bed below for the crystalline

nodi fications, for the production of nmedicanents. In the crystalline
modi fi cation of WK-671.1, N a- 7

(2,4,6-triisopropyl phenyl sul fonyl) - 3- hydroxyam di no- 25 (L)-phenyl al ani ne

4- et hoxycar bop%bmm@@@tu@alancb;twrbmul hatigoani malarlespr efer abkyepr esent

ina nolar rati of05 hig refe f 08tol
nore hi ghly plpgfjglpéﬁgl d} T rmrse tﬁ e? e a%?ragﬁ%r oxi-Hat eI y
1:1. 30 A crys:ba\blmae;lmdl Wu.thtm’nh@r W@ﬁﬂﬂe 1cc:a1poa1rsis,bee pr.esenheas a
hydrate. The Lldsne i gj_ag 67 g5)131§e)

preferably not% é?%ggr?te as aq% i rat EHA&{% é\éé fjofrf)r mi ho%@é?géﬁgssy bl e.
The crysta¥|i padfedi fP@Bti@ﬁ%: adidd? daAQOt ovite qh@vx@ﬁthed@p@*tmu éndl |y be

used with sui E@r‘%‘o%tatlcsphaéf%?&'t | 68heeXCicRi-@RkstaRd/ ofnyehi¢tesokok the
production of nedicanents. Here, admnistration in conbination with other

active conpouR@&ive GompaNEds dreolasss®enhi bitors, such as, for exanpl e,
anti bodi es 5 and/or peptides, but also with chenot her apeutics and

cytostatics o;I/ and ot her iﬁﬁOStatl (o aE ¥t otoxic active co oundg
possi bl e. The 1&fyst &FVEREhodet i cZPAHS C4Ld8Pai ng2E6°EHeM910 FRven PSn can
t hus be preparnedentiansui tahl e trpjnar maeeut peapatoednul ati o femeabctpl e as

tabl ets, coat d tabl ets ap S, .Rastill p [, SYrLup, ensi on,

sol ution or tKREH é:eultr%cﬁgrt%golf lal% Onﬁha(r%nncegwlg%l F‘eprgsar g?ﬁgzefs(br oral

admi ni stratiomgoiazed tablets, capsules, pastilles, powder, syrup,
suspension, soluticon 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 urockinase plasminogen activator receptor
(uPAR). It is, 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 bladder cancer, stomach cancer, cervical cancer,
ovarian cancer, kidney cancer, prostate cancer and soft
tissue sarcomas, in particular tumors associated with a

high metastasis rate.

30 The modifications according to the invention can be
employed on their own or in combination with other
physiclogically 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
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15 preferred. The crystalline nodifications according to the invention are
suitable for the control of diseases which are associated with a

pat hol ogi cal overexpression 20 of uPA or/and uroki nase plasm nogen acti vator
receptor (uPAR). It is, for exanple, able to inhibit the gromth or/and the
spread of malignant tunors and the netastasis of tunors highly efficiently.
Exanpl es of this are oncoses, e.g. breast cancer, |ung cancer, 25 bl adder
cancer, stonmaehthameedztdienvitta@ragancer/andwarigicdancet s rkedngynsanser ,
prostate cancet n? og P' ue sarcomms, in particular tunors associ ated
with a high %%F%g géi EFS %i%30 The nodifications according to the

i nvention can be enployed on their own or in conbination with other

physi ol ogi cal Ly @ﬁEEfﬁSré?b%ﬁn@n%fiﬁrst%-lQ-in‘@ dirﬂ%é%ihﬁrsa%&f&i g whth
cytot oxic or/ané cytostatic agents, e.g. chenotherapeutics, such”as, for
exanpl e, 35 ctbepl anvAntdeRor abPci ALsS- felibtouchend, fakol otheri vabives,

or/and other gheaptherapeutddsRAeNtSrad®les eXAMRl 8eagkectad fom £ hgegr oup
consisting of the alkylating agents, antipetabolites, antibiotics,

epi dophyl | ot 0fFfis &9F VEHTWP 4t kaPBHARNaRY cBABRNELICSR PEESIHEH *BE &fi on
t herapy or/andesutgigisdedddLr entyi.ongoi 92 /biokasise gossi bt e.ankdurbbeenor e,
t he crystalliae nodi ficatiops according to 5 the iﬁ%fntigg are al so

ef ficaci ous fOrSGEREF uPA CHssBET at £AT di SRALRLS Exhbf FIBFCHY sea%¥E of this
type are,0fodieganpke, pulemaidmnamtgh doleod prasswnses andioflatmweatdrdi seases

(e.g. WO 02/ 002d8)  dastsic, and boyel disgases ool ag, o xample,
i nfl ammatory bHOWe “di seases, "prenal i'gnant Col'on adénomas, “infl’amrat ory

di seases, suchthsr féisexaeple,swdptiac aPshepPpPPEPsdp, cholesteatomy,

skin and eye diseases, such as, for example, age-

related macular degeneration (AMD) , and wviral or

15 bacterial infections, reference being made expressly to

the diseases menticned in EP-A-0 691 350, EP-A-1 182

207 and US patent 5,712,291.

A  further subject of the present invention is a
20 medicament which includes a c¢rystalline 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, crally, rectally o©or ©parenterally, e.g.
intravencusly, 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,
inhalaticon 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



ot her di seases, such as osteoporosis, chol esteatony, skin and eye diseases,
such as, for exanple, age- related nmacul ar degeneration (AMD), and viral or
15 bacterial infections, reference being made expressly to the diseases
mentioned in EP-A-0 691 350, EP-A-1 182 207 and US patent 5,712,291. A
further subject of the present inventiends a 20 nedicanment which includes
a crystalline nodification according to the invention as an active
conpound. Suctomposedicamefnbrcanhept tonatby adfii tddsabbysi nehiide are

pharnaceutlcall Eol%rgble C@hrlgrs Mo gépleg&%re EQ%S q;canggts can

be adnlnlstereﬁ 6 Amn-or &hi hal § op |ca oral
parenteral | y, tepcginagnt paddrsusing, me@ma@@emegptqm{ ribzmmntaquar,

intraperitoneglby, or alderoatdye! YoSHPLEIAGHG! | ¥ne NARA! 1ve andbRbound
inhalatively. Suitable admnistration fornms are, for exanple, tablets,

coat ed t aBll et 8¢C8pddagsultes, thest ilMTvanting | s, PovicRRLe subpbsi ERPEs.

sol uti ons, SVEHQatﬁ@HkS@%H?oﬁﬂﬁﬁﬁﬁéﬁﬁﬁﬁh éh@0§ﬁ”%%¢tﬂdﬂﬁﬁﬁﬂa1§bSﬁbgys or
t ransder mal gstens such as, for exanple, t ches, grtlcularlgs

preferred phathé- *€&aHEAl 8&n&£ﬁ%ﬁﬁﬁk§q59§s EﬂﬂQ99QH raptagias

adm ni strati oande.fpr atis® asecatskaw e epstnaepotumbisaddid | sacohberpr esent

i nvention progldes a use of the crystalline nodifications according to the
i nvention for “tH8%Broducti on of pharmaceutical - 9 conposition for the
control dfo di seases which are associated with a pathol ogi cal overexpression

Of i or oK1 Nasendngelnd ee UEQK! BR8EheCeRl AL, LA PRI G ALLps PHED Bor

medi cament cont ai ni g the act| e compoun accér I'ng he Th
suitable for ﬂﬂﬁhﬁnaﬁﬁea%m®hbl@h@¢oﬂfprévéhﬂgoﬁﬁ%ﬂﬂ$n pawtpentaﬁuéago for

the treatnentgf preyvepticRn el fiop miinan iof ARLAS 85€San 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 ©¢f an essentially crystalline
25 modification of an N-~o-(2,4,6-triisopropylphenyl-
sulfonyl)~-3-hydroxyamidino=-{L)-phenylalanine 4-ethoxy-

carbonylpiperazide salt, comprising the steps:

{a) preparation of the compound N-c—-(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
modificaticn,

(c) separation of the crystalline modificaticn.



and for the treatnent of primary tunors and secondary tunors. 10 By neans
of the present invention, one possibility for urokinase inhibition in
living beings, in particular man, is provided by adm nistration of an
efficacious amount of the nodification according to the invention. 15 The
dose to be adm nistered depends on the natuwe and severity of the di seases
to be treated. For exanple, the daily dose is in the range from0.01-100
ng/ kg of actlitvehsabstangei pengbpdyrasei ghownor ehat ghihe preférdiliyne). 1- 50

mg/ kg, more ?‘Lﬁ%&hﬁy i Pl era%}!y%x%eé@ %M%ﬂ .1 MR8 RhAHH PFebghally 1- 30

ng/ kg, nore A Turt er subject of the present
invention isk¥ Slﬁ(HC¥Yﬁ$§#kﬁﬁQtl rBf G eéseﬁﬂW&ﬂﬁy faysedl.l i ne 25

nodi fication pofe A M1ay (2K GSﬁéktile(FrfﬁHiEE'ﬂ@qused is a salt of N-
sul f onyl ) - 3- hydr ox anldlno (L) p eny alanlne 4 ethox - carbonylplpera2|de

salt, conpri e theé HEpPsSORDPYr Brf Y b e < N2 4, 6-tri -
30 i sopropyl p(flqnsﬂr@ﬂyflmsddlrﬁe hydr oxyam dmn@tbbkyc@m@@ylh@ba@le&@z1de,

4- et hoxycar bon i perazi de or it di ssol ution or/and
suspensi on of® %%#i%ﬁiﬁéiﬁu??ﬁf ?ﬁ(i Qﬁﬂqyéﬁ%ﬁﬁqsq¥égﬁ%t% %a) in a sol vent
35 suitable for the fornmation of the crystalline nodification, (c)

separati on of e oryst II|ne i f i sl n been
shown t hat the Wt(;érysrt ‘al | %rrl)eer gl cg@%%%gﬂgF V%%? gl%& gilllit%ﬂalnd %671. 2
can be b@epat@ctnmq:rmmolunmi@ f 6om i pha sfophathemnerf cPysfterldbing t he

startlng nat%Hdﬁfl dﬁ%51sa¢5 of Nednoie the besylate salt,
x- (2,4, 6-triisopropyl phenyl sulfonyl)-3-h droxyanldlno-
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,
propancl, butanol and their isoforms, such as, for
example, isopropanol, isobutancl etc., and furthermore

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

acetone and acetonitrile.

25 However, water c¢an alsc be used as a solvent. 1In
particular for the recrystallization (see step (d)),

water is preferably used.

If the free base 1s used as a starting material for the
30 preparation of a crystalline modification of a salt of

N-o~ (2,4, 6-triisopropylphenylsulfonyl)-3-hydroxy-

amidino- (L) ~-phenylalanine 4-ethoxycarbonylpiperazide,

suitable salts or acids are additicnally 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



(L) - phenyl al ani ne 4- et hoxycar bonyl pi perazide, particularly preferably the
hydr ogensul fate salt. However, other salt conpounds are also suitable as 10
starting conmpounds for the formation of crystalline nodifications, for
exanpl e the besylate salt, hydrochloride salt, nesylate salt, tartrate salt
and others. 15 Solvents used for step-(bl ean preferably be various

organi ¢ solvents. Those suitable are, for exanple, water and various

al cohol s, e. gcompbhads| fremhanelp, (qr.opanial annmtﬂ&ﬂimumbrhétulhsoforns

such as, for a p | cynr ut a etGy. d4 fur, nmog

gl ycol s, et hergé gg%é;%ﬁ‘fé@ﬁex?s%%gc%¥oﬁgPa%di}?ﬁe Ilﬁx 6ﬂ]Ftlthﬁ}e&lry?ersw tagl e

sol vents are Péwﬁéﬁﬁéﬁ@ﬁuﬂHﬁﬂ%ﬁ*F%thﬂ@ rgcetldningr i e, styesf efeed isol d8nts are

in particul artuitﬁeb%%eaf@%l@cw}ls@élqlz?eﬁi Hoyeyedy; Mt eL 68Dvahs0ghe used
as a solvent. In particular for the recrystallization (see step (d) water

is preferéblyau§%HXtP¥etH§ffﬁ€évﬁ§§é - sHEEEd B2°a §¥hr§Pﬁ§eﬁ§§erF P3for the
ﬁf ngpir gtl Oﬁ\eﬁf:1@n@6?/51%1@-fd)f@1€?1?@dldlcd)rpgbb0f’em:ﬁl@yécﬁ]t 10f partlcularl, _

a- triiso enyl sul fon Y a en ani ne
& ot hoxycar bONFERPPORa teL S S8t aBfe rERTDS G ARG o8 o SabF EFEARPRY added
in step (b) barmiddrdul(ﬂﬂthrmthenteapeoflwauﬁﬁnsuﬁffﬁménmffoBSthe
a2 800t ieanarapyl phenyisnl T anvd )k M dLony, A G oGl £RREDY LA, AN e

ethoxycarbonpr|pera e. ocess act invention ¢an al so
i nclude ¥ fulehker st%pp(dyeofedeamysn@ﬁﬂmmw thé, cuaysstaﬁd:r nexample,
conpounds froqlﬂx 3% (&5 $%5w§9@bie§ ig ?H&b%@' quetggggrgFawgtlon of

WK-671.2 fro re t he stalfine no catlon resulting in
step (c) is if7itdra ﬁﬁéﬁﬁﬁé@ﬁ? ré@r?éﬂﬁﬁ*ized in a suitabl e sol vent or

The invention will now be illustrated in more detail by

15 the following figures and the examples.



5 a mxture of solvents. Here too, as solvents those nentioned beforehand
can be enployed. In particular, water is preferred, or recrystallization is
preferably carried out with a content of water sufficient for the

formation of the desired crystalline nodification. 10 Water is preferred in
particular if, as, for exanple, in the tase of WK-671.2, a hydrate (in the
case of WK- 671.2 a trihydrate) is forned. The invention wll now be
illustrated | besoréptiébai bfbyrhel Figheesol | owi ng figures and the exanples. -
12 - Description of the figures Figure 1 shows an Otep plot (50% wth
synbol plot for nolecule A (WK-671.2). 5 Fu?ure 2 shows an Ortep plot (50%
with synbol pFagurerl gblcasule® Prhge 6720R) (SHE)guretts sHeheli hpiepefdent

ol ecul es Wt jna,48i i qakl¢73020f a unit of two nol ecul es of WK-671.2 and
sulfate anion. Figure 4 shows a sinulated X-ray diffractogramusing single
crystal data of WK-671.2. 15 Figure 5 shows an experinental X-ray

di ffract ogr anF@gur¥K26ehos Hrgw:a §a shaws( 30w sedet | $paissl i phoof fhhe
sinmulated X- 20 raﬁ di frﬁctiga B&ttern and of the experinmental X-ray
diffracti on pBPL&FALi&cEor8*ng 'to“rirgures 4 and 5 for W«-671.2. Figure 6b
shows the DSC and TGA thernogranms of WK-671.2 25 after stirring in water.

Figure 7 lists.the cLy | dat r.u re. refi or. - 22. 30
Figure 8 shomglg'ﬁ’e:ebgn%‘Rﬁ%gﬁgghn?e[ap%q]d}#& g&nog l:“\ecsujﬁgf"st}irel{];%rE £ un% ggh
10 of a unit of twe melecules 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 1lists 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 PFigure 10 shows the DSC and TGA thermograms of WX-671.1

{modification A).



WK-671.2. Figure 9 shows the torsion angles [] for WK-671.2. 35 Figure 10
shows the DSC and TGA t hernograns of WK-671.1 (nodification A). - 13
Figure 11 shows the DSC and TGA t hernograns of a sanple (nmesophase B) of

WK-671.1. Figure 12 shows the DSC and TGA t hernograns of 5 mesophase C of
WK-671.1. Figure 13 shows the X-ray di ffidctogram of nodification A of
WK-671.1. 10 Figure 14 shows the X-ray diffractogram of nesophase B of
WK-671. 1. Fi gligurs JHowhawse the HEWiFHd st gieredomsdphbise eampie
WK-671. 1. 15 Ehggggh%@es@gw%ftﬁg -3¢ and TGA thernograns of the anorphous

starting substance of the free base WK-671. Figure 17 shows the DSC and TGA
t hernograns of a sanple 20 of the free base WK-671 crystallized from

acetonitrile rhiguirle freezeiowdi gthe 18sshowsida miay ogflepkmedrime f oge base
WK- 671 after crys%elll ation frgg} cetonitrile in the freezer. 25 Figure
19 shows the REFRPNEEFr Fa&fodPad ‘he free base WK-671 after
crystallization fromacetonitrile in the freezer 30 Figure 20 shows the

Sorpton | <ot Bep gl MPLero NARGI. O L1 ey e, BaSe: YK B Ly 20C 11 oht -

Exanpl es Exanp Prepar I on vari-ous sa S
i sopropyl phengl sdl HW&mpl7)l- 3—hydroxyan1d|no (L)- phenyl

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

Figure 15 shows the X-ray diffractogram of mescphase 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 cof 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 acetconitrile 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 PFigure 20 shows the sorption isotherm of water vapor on
the free base WX-671 at 22°C.



al ani ne 4-et hoxycar bonyl pi perazi de The salts were prepared by dissolving 6.0
g of WK-671 in 50 ml of acetone. The acids used were added in a 25% 10
excess without dilution and the m xture was stirred at roomtenperature for
two hours. Crystallization conditions 15 Table 1.1 Acid Equival ent
Crystallization conditions Drying HC1L 4. 2% Anl eq. Cear solution Hi gh
vacuum H2SO4 1.25 nol eq. Crystallized from acetone H gh vacuum 20
sol uti on MsO-Efaplest eq. Crystallized from acetone H gh vacuum sol ution
BsOH 1.25 nol eq. Cear solution H gh vacuum Tartaric 1.25 nol eq. C ear
solution H gh vacuum 25 acid MsOH net hanesul fonic acid; BsOH
benzenesul f onB¥a@ele 1lin a second step, the salts were suspended for 7 days
| nvesti gati ons of T Ene errst ol L iy B ososton o ot di T e Dbt o (XRD)
nvestigation, o e crystallini rogcesses: X-ray, . diffractonetry ;
nmi croscopy’ 3559REPBRY{Pbe &5P&§°§N§’Nﬁ€ drgpyamard °54§S"F&FHW}'
crystalline sgabhhiparti cl4eethBayrhabenfpiperagadehous aggl oner at es
Hydrochl ori de conpl etely anorphous small particles 40 Mesylate liquid
crystalline agglonmerates Hydrogensulfate liquid crystalline aggl onerates
Tartrate conpifekelgalamorploeispgeasgsed My -diswebtimgat boh of dheWX-671

hygroscopi ci ty Pegcess: Stora9e f ol week{ 83 el ative humdily; »s5q
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

HC1 1.25 mol eqg. Clear sclution High wacuum

H,58C, 1.25 mol eg. Crystallized from acetone High vacuunm
20 solution

MsOH 1.25 mol eq. Crystallized from acetone High wvacuum

sclution

BsCH 1.25 mol eg. Clear sclution High vacuum

Tartaric 1.25 mol eg. Clear soluticn High wvacuum
25  acid

MsCH: 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 ligquid crystalline agglomerates

Hydrogensulfate liquid crystalline agglomerates

Tartrate completely amorphous glass



thernogravinetric analysis (TGA) 5 Table 1.3 Species TGA Free base 1.5%
(sem hydrate) Besylate 10.1% (adsorptive) Hydrochloride 7.5% (adsorptive)
10 Mesylate 7.8% (adsorptive) Hydrogensulfate 0.8% (adsorptive) Tartrate
10. 5% (adsorptive) Exanple 2 15 Crystallization and single crystal X-ray
structural analysis of WK-671.2 (sulfateSsalt) The novel form of
N-a-(2,4,6-triisopropyl phenyl - sul fonyl)-3-hydroxyam di no-(L)-phenyl al ani ne
4- et hoxy- 20 Gaveemylgpitgemazifdehsulfvatre scopdlstidimed by suspending t he

hydr ogensul f a L. . ( ef,,the c

separating of %?t %%stcsry}s/\:ég?)lzﬂ]aﬁ%) corrpogndQ ??rg de%g%%'tvgl m?[%gEV\;ngl 2 was
obt ai ned i n t kO edimoldEeTime igEys an@ﬁ!ﬁ@@ht Jmg of WK-671.1 were suspended
in about 0.5 m of water. The suspension was allowed to stand at 30 room
tenperature. After 6 days, the suspension was filtered and the residue was
dried in atr & 3wunnmajune h) About Q0 2 g of WK-671 1 was guspended
in about 2 nl Sp3%iegfs wat er. The suspgn§Kﬂh was shaken at 25C. After 3 days,
t he residue waseld IHagveed of f and the crysts s(seafinfiratk)2 were dried in air

at room t enpefaLl Gre 6 The X—ray sflrdjqwr(eadgortﬂ}:qvgysral | ime materi al
(W 671.2) prepares
obt ai ned her e—~Y5 e

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-o-(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 1in two different
ways:

ay Abocut 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 6 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.



usi ng a Bruker-Nonius diffractoneter equipped with a Proteum CCD surface
detector, an FR591 rotating anode wth CuKa radiation, Montel mrror as a
nonochromat or and a Kryoflex | ow tenperature apparatus (T =90K). Full 10
sphere data determ nati on onega and phi scans Progranms wused: Proteum data
collection V.1.37 (Bruker-Nonius 2002) 6data reduction Saint+ version 6.22

Bruker- Nonius 2001) and absorptio rectio DABS 2.03
(Crystal struE:P l?rexrﬁéiﬁl aiite ﬁ B{jyig P?é ahs d?at(ﬁ]?Je%]t(ﬁg&hods as

i mpl ement ed 6N 1SEHEL Xpkepseesi drrEJﬁe 1@a6Shet deroknedini \iergjitey of yGottlisngen)

and visualiz b f: R ram M ssing atons were | ocated by neans
of dlfferentlg%e %&@Ebgiﬁg?j§§n?hggis and added to the atom|list. "Least

squares refinenent” on F2 over all neasured intensities were perforned

using thes pragl, a”h??'éltﬁ'— ¥€E§b98r§ @et%ﬁhﬁﬁgﬁi&% W4 V%rasr'rtl)éoOf ot tingen,

2000) . | non- rogen atons ined” wth the inclusion of the 25
"anlsotroplCU@Q§@Iaée@&#kﬁﬁﬂﬁﬂﬁﬁ%ﬁsdlfféﬁpéoﬂeieéhl?%PiPQe@héﬁwﬂ1C@rrect

Inverted st pyclWhi SEEHNCEUREacEl atde Raramet 8h ERsBNdar gk eviha t'aﬂ'@;):ieo 0298
0.9694 (0.0282) (0.0307) Tw n Basf standard devi at | on%ngo 03 97 (3)

WR2 val ue (W PRI Gk papaRetdry 0. MO . B2EHOT CRiS o | n@(:é%’mﬁ t€% H D

Fl ack, Acta Grysta ,Krh883,e:A30w Sﬂ@nﬁéﬁaﬁﬁ)ra alﬁbaﬁaﬁﬁk (6 =Bekpar dunel | i,
Acta Cry Ber nardi nel | i, J.

oot otli sB3gas Tk dStEtimar W Phedh (2hETBbh oo RERE] B PRE L

anal ysi s areuslain Proteum data collection V.1.37 (Bruker-Nonius
2002), data reduction Saint+ wversion 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 Gottingen) and

vigualized by means of XP program.

Missing atoms were located by means of differential
20 Fourier synthesis and added to the atom 1list. "Least
squares refinement” on F2 cover 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 "anisotropic displacement parameters"”

Table 2.1

Chirality Check* Correct Inverted
structure | structure

Plack parameter (standard deviation) | 0.0298 0.9694
(0.0282) (0.0307)

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

wRZ2 value (with Flack parameter) | 0.2016 0.2219

Chirality S{C9) R{C9)

*

H. D. Flack, Acta Cryst., 1983, A39, 876-881
30 H. D. Flack, G. Bernardinelli, Acta Cryst., 19989, A55,
908-915



5in Figures 1 to 3 and 7 to 9. Exanple 3 X-ray diffractonetry of WK-671. 2
(sulfate salt) 10 X-ray diffractograns were obtained using a STCE STADI - P
Debye- Scherrer diffractoneter, equipped with a position-sensitive detector
(PSD, 5), a germanium [1 1 1] primary nonochromator and a CukKa 1.6 kW
ceramic X-ray tube (1.5406 A). Program u3ed: Stoe WnXpow, 15 version 2.03
(2003). Table 3.1 X-ray diffractonmetry peak list for WK-671.2 WX 671.2

Refl ecti ons R8fl éctibhack2 GhetBerhanthtnelld.,, 772648p4..2 Qy2t.,7.2000,5 7.4
27.8 10.3 2834 é }Q4§ ggﬂ% 11.1 29.7 11.6 30.2 12.1 30.6 12.6 31.1 13.3
31.4 13.8 31. 14.8 33.2 15.1 33.8 15.7 34.2 16.4 36.3 16.8
37.3 17.3 17.8

The results of the X-ray structural analysis are shown

5 in Figures 1 to 3 and 7 to 9.

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 mcnochromator and a CuKoa 1.6 kW ceramic
X-ray tube (1.5406 A). Program used: Stoe WinXpow,

15 version 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




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 25.0 25.5 26.2 26.3 26.5 Exanple 4 Recrystallizations
of WK-671.1 (hydrogensulfate salt) 5 WK-671.1 was di ssolved in solvents

(i sopropanol, ethanol, nethanol) of different polarity. The solutions were
filtered, divided into four, and the sohyents were renoved at different
rates. 10 WK-671.1 exists inits crystalline form (nodification A) and two
nmesophases B and C. It deconposes from about 185C (nodification A and

mesophase B)| or 156CQ0 (hesophasg C). For the denonstration of the 15
crystallinity of nodi@ig¢ation Al an X-ray structurje
20.8
21.0
21.2
21.8
22.2
22.9
23.4
23.9
24.6
25.0
25.5
26.2
26.3
26.5
Example 4
Recrystallizations of WX-671.1 (hydrogensulfate salt)
5
WX-671.1 was dissclved in 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 demonstraticn of the
15 crystallinity of modification A, an X-ray structure
determination 1is carried out. Modification A 1is the

thermodynamically stable form at rcocom temperature.

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

In this example, thermograms were plotted by
differential scanning calorimetry (DSC) and thermo-
25 gravimetry (TGA)}. Figure 10 shows the DSC and TGA
thermograms of the WX-671.1 (modificaticon A) stirred in

isopropancl at 25°C for one week. It decomposes from



determnation is carried out. Mddification Ais the thernodynamcally
stable format roomtenperature. Exanple 5 20 Differential scanning
calorinmetry (DSC) and therno- gravinmetry (TGA) of WK-671.1 (hydrogensul fate
salt) In this exanple, thernograns were plotted by differential scanning
calorinmetry (DSC) and therno- 25 graviAeiPy-(TGA). Figure 10 shows the DSC
and TGA thernograms of the WK-671.1 (nodification A) stirred in isopropanol
at 25C for onabaeétk.18@° Geclompodesmironpreaky imbddte 186C (ekerhegrim, peak in

the DSC thernpgtam) od@ssn! ask i Ak he nEehd18im0gh amyan &BPréQﬁE)BéEH@d' ng
tenperature range) . The decorrp05| tion tenperatures are strongly heating

r at e- dependent CBRETREHE SISt IR ned 1 SSFRBPPEETd S o SRRLT2 T SE hdsfi ng
rate of 2 Km Bti:or@m@ kﬁ%@ltr@olﬁﬁ@e@@;s@fﬁ@éﬁﬁ shawwawer eidenahtesd at na

heating r 1. The decorrp05|t| n_is carrespondingly, recorded at
hi gher tenst;;1 ’égﬁriﬁ ‘%?]ﬂr L dt sPgmeatedf TS ?gsg i@q’%corﬁga. The
weakl y pronoubsedtebdet Irreramu(reafefrmst dhefor evdre rateomigbsat | @anhpeakngoul d be

caused by partl @I n{;% ténwfl_g%&lal e%gﬁéﬁsﬁ't(i%? 115 Fégy£g?é%naﬁh1$§§yt he DSC

t her nogr am of '3 sarrp € 0 mesophase | oyed

screeni ng. Mdicbirdati et Aighd rmtspphagsuBear.e t her rmanal ytically

i dentical. Mesophase A was obtained fromisopropanol (room
tenperature/refrigerator) and ethanol (room 20 tenperature). Figure 12
shows t hel DSCRaNdITEL hé&orogt ansf bEabhe Maf i \lcéséonf’p%uﬁﬁc@ﬂ—’tdéﬁd -a The

crystal i zati QBagt {,enpbrbh8ihc8Bt haliohoBle FROM t IFRIAL Ur BoFBREOPhARE C) . It
25 deconposes from abqut, 156C (heati ng rate 2 Kmn-1). Up  to 175C, a mass

| oss of 4.5% A§CPBEE6Pdéd N rPEiEH‘é pREld be caused by partial melting
or partial conversion.

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 thermoanalyticaily
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 cC). 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 cordered state than medification A and mesophase
30 B. It is formed after crystallization attempts from
methanol (rcom 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.



t hernogram the endotherm c effect before the deconposition peak is
mssing. This formis present in a |less ordered state than nodification A
and nmesophase 30 B. It is fornmed after crystallization attenpts from

met hanol (roomtenperature, refrigerator) and ethanol (refrigerator). Mass
| osses of between 4.5 and 4.8% by weight_-were recorded in the sanples. The
stoichionetric value for the mass |oss of 2 nol ecul es of water per 35
active conpguadpualecule is 4.7% This form however, 1is not a hydrate. -

20 - Exanp 6 _Ther.nmom cr oscopy dro f at alt)
ThernDnlcro%hﬁﬁ?8m9858F&°ﬁaé° Wgrgﬁﬁp %B#d%R %i¥2§%mﬁéi€;ade (not
shown). Aggl onerates were observed which show no specific habit. The active

compound degauRARRS cAWthIubbLe b parmLL ond T gm ahintc T9C uBL Eher gnoes to

t he deconposition érature o serv orinet er COMe about
due to the detﬁem@@BIﬁﬂﬁﬁrﬁquml%ﬂ&ﬁglqmemﬁﬂ?ﬂ_wsx%ﬁmbw&ewEanhéqbpe0|f|c

formfrom sabyents o Jhe; Acti yencempanad shaue, d&k}!&%@urﬁ’df&éé{%ﬁ BBesi N some

cases, as is characteristic of Sta ['i ne an som)ré) I c substances. 15
Exanpl e 7 XWiap dmbrhla:t%%ﬂwl@m @\1(0187§bﬂ?u(ﬂh3}c?r7o§ens@ﬂ EReeReE?) toThe X-ray

di ffract ogr apeof JeRdnfdoeatiiem Aﬂé%dp%ﬂaﬁ:lﬂi%) shs,dde pattera obspumer ous
sharp peaks at higher 2 20 theta angl es characterlstlc of crystalline

phases. ForcaéﬁélgﬁﬁﬁFrnﬁ?W%n %ﬁo%quad€§|s¥%nd€“%f A fleyerd | ﬁ@tlBHase
further1g nvestiegat igwss7e, 9. ian Hbtaynsdr uet Uﬁ@ﬂlsp@dﬂﬁfyél Forad ef(fzafnrl ed out.

25 In the X-r diffr ogra sophase Fi gur peak was

observed at 8§¥ Pﬁétaagﬁbl%cgivﬁbSBnggn n %ﬁﬁ%%ﬁ%éh Q&F?B %6g D ow

intensity béhweeme cases, as is characteristic of crystalllne 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 1s similar to those of modification A. The peak

30 present at low theta angle indicates the presence of a
remcte arrangement of the molecules; the peaks of low
intensity verify the presence of a clcse arrangement.
It can be concluded from this that mesophase B is
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



about 8 and about 25. The position and nunber of the peaks is simlar to
those of nodification A. The peak 30 present at |ow theta angle indicates
the presence of a renote arrangenent of the nolecul es; the peaks of | ow
intensity verify the presence of a close arrangenent. It can be concl uded
fromthis that nesophase B is present Bgither in crystalline nor in

anor phous form 35 but presunmably as a nesophase. The X-ray diffractogram

of nmesophase xC(FKi %r@fr@todfés@vwéﬁlﬁb@sﬂstﬁaeaﬁn%%b?h%@r @ctfé i gt C q0f
mesonor phi ¢ conpounds: an intensive peak at_|ow 2 eta an The - 21

X-ray diffr a@tré’&rtéﬁﬂ]w}éﬁ RS 1Y ROk e T nB?m‘atecNgFaHFi“ﬁétphase
and because efreisketr emaheoar r bagesentidpregentacannadt keecoasbdenhetspart of

t he anorphous phase. qparlson\mér1t e, X- ra% dlffr ftogéan1of 5 Eesophase
B shows t hat PRESSPhase EHrastihan Y1 or e ale RAUTRGCECPEH dedfee of
organizat5onme&nphaamcBusbnwefUﬂau;mes@@has&rﬁnmnpqmmmmMMCEGrmadanDre
intensive re % %tlonﬁ bgngesgpha§gw8 Qﬁa qp tgg 2- %igﬁ q%$s of about 8
and about 25: TTY ng in |soprop Foom nper ure for Tone
week, rresophaslellBacm@mgecsf i Plnbs nbdi ﬁh@atatcn@wlﬂ tp fyesun gl @hang@r@ue to

stirring in vwater, sl%haggklél]:tl)msl Uin| idQWoie doeg noleabigr

mechani cal stress 5 (grinding In g nortar, conpressing at 9 ar) Tabl e
7.1 X-ray di fifyedet @W@tlr‘%ﬁ ealkbawt & orand oMY i4%e - modi fication of WK 671. 1
(hydrogensul fate salt) WK 671.1 Reflections 2 theta 4.3

By stirring in isopropancl at room temperature for one
week, mesophase B changes 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

o W

4

g.
10.
10.
10.
11.
11.
11.
i1.
12.
12.
13.
14.
15.
17.
17.
19.
19.
20.
21.
21.
21,
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8.6 10.1 10.3 10.6 11.0 11.2 11.3 11.6 12.0 12.3 13.8 14.8 15.9
17.5 17.7 19.3 19.7 20.2 21.0 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

- 22 -

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
35.
37.
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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 f£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 pseudopclymorphism of WX-671 is only

15 possible after carrying out a polymorphism study.

WX-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 acetonitrile in
the freezer at about -18°C.



33.3 35.5 37.1 Exanple 8 Recrystallizations of WK-671 (free base) 5 The
active conpound WK-671 is investigated for pol ynorphi smthernoanal ytically
(DSC, TGA) , by X-ray diffractonmetry and by crystallizations from organic
solvents. WK-671 crystallizes in one nodification (nodification A) . The
active conpound shows a very low 10 tend@ency for crystallization.

Modi fication Ais the thernodynamcally stable format roomtenperature. A
final assessm@mamifle (2 pol ynor phi sm and pseudopol ynor phi sm of WK-671 is

only 15 possihlerdiid Al £Ar labdihidY FNYRMNHRY STDEYJY anl- GhbriRS
di ssolved in solvents (tetrahy f uran acetonitrile, nmethanol) of

dro
different pol &Havimetry CRFAY iUhIHeh B 1 {5598 &S vided into four and the

20 active conpound was crystallized at different rates. After drying at
room tenperature, the_thernogra (D TGA) d e X-ray diffractograns
were recor ed.Flﬂ%%est&r%tiﬁ%O %bgt%aencgggn‘pﬁ’%@egﬁ%or‘Egﬁﬁmﬁgf?é%r p#s%ﬁ“eQS
screeni ng coulahdrehpeparedritimnai shpscryiseal | Tanstf arke Tiee cDBE/gIdA zat i on
was possible fromacetonitrile,in thﬁfgee at ut - - - Exanpl e
9 Differenti althsecrénn rnagméca %ri%r}rléat r%/re( t aé%% hgrfarrgc%egr%%g‘%ét rsf? &E) of
WK-671 (free basestEiddigpae 16 stiows t he tIDSCradd FGletherimgrlaes remaehe

anor phous st arddng sibgtapce, Justohike t g f: e
greatest part oel'f‘ t ezryo'?f%e? gaerllrﬁl)lggs FI:i nggspﬁ;ggfgé?eﬁo%ﬂg{vlw@aﬁtg%rs% ef f ect
in the rahge UWetswenedBClandi8sC In Wae sorrpessibl eheopgdyimgrphism

screening. It could be a glass transition. Conclusicns
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
15 this reason, the melting pecint 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}.

20 Example 10
Microscopy of WX-671 (free base)

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

crystallize from the melt.

Example 11
30 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 A).

35



10 this thermal effect in the course of the pol ynorphism screening. It
could be a glass transition. Conclusions as to a crystal formhaving a

mel ting point of about 190C could follow fromthis. Depending on the
heating rate, the substance deconposes from about 155C. For 15 this reason,
the nelting point of the crystalline sapple (GBA 190903-8c) cannot be
determ ned. The thernograns of the anorphous and crystalline substance are
t herefore | argab}ei @nti cal (Figures 16 and 17). 20 Exanple 10 M croscopy of
WK- 671 (free Ba | | : t ol ekl g0 1 fheezer in
the form of p?i%%% %EFS%%S%%§%%§¥h§é§§t?3§%L§%§oﬂﬁh%535q 5%? %%fe rystallize
or only crystallizes to a very small anount from other solvents; it does not
crystallize fggm tigodmed t wabXamp)erdil BheX- Fayndi {d& 86k OFRLLY Qfn WKRE71
(free basg% Figure 19 shows the X-ray diffractogram of the active conpound
after crystal EF28€F&n fromacetonitrile in the freezer (nodification A). 35
- 24 - Table 11.1 X-ray diffractonetry peak list for WK-671 (free base) The
sanpl e was crystalgs 20 Trgm acetonitrile in the 5 freezer. WK 671

Ref |l ections 2 ﬁ@fi&c@i@nsr'S 6.4 8.5

2 theta
3.2
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Example 12
Moist sorption of WX-671 (free base)

10
Figure 20 shows the sorption isctherm of water wvapor 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

i5 isotherm, no equilibrium state was achieved within the



9.7 10.2

10.7

11.2 11.5 11.7 12.1 13.4 13.8 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
Moi st sorption of WK-671 (free base) 10 Figure 20 shows the sorption

i sot herm of water vapor on WX-671 at 22C. The anorphous active conpound
takes up water continuously fromOQ0%r-h2ste 95%r.h. On drying, this water

is given of f again.

At nost points of the 15 isotherm no equilibriumstate

was achi eved weishierttive - s25ppiegpeditieve Bhoppiampliel necidie darpleaswei ght

i ncreased

10

15

or fell further. There was no indication of hydrate

formation in this experiment.

Example 13
Stability of WX-671 (free base)

By
(1:1)

stirring in diiscpropyl ether and ethanol/water

at room temperature for one week, the active

compound does not crystallize or crystallizes to a very

small amount in modification A. It is not converted tc

any

other polymorphic form. It 1is 1likewise not

converted by mechanical stress (grinding in a mortar,

compressing at 9 kbar); the crystallinity only

decreases further.



or fell further. There was no indication of hydrate formation in this
experinent. 5 Exanple 13 Stability of WK-671 (free base) By stirring in

di i sopropyl ether and ethanol/water (1:1) at roomtenperature for one week,
the active 10 conpound does not crystallize or crystallizes to a very snal
amount in nodification A It is not convéfted to any other pol ynorphic
form It is |likew se not converted by nechanical stress (grinding in a
nortar, conpressing at 9 kbar); the crystallinity only 15 decreases
further. - 26 - Clainms 2. Acrystallipgafmdification of N-a-(2,4,6 5
triisopropyl phenyl sul fonyl)-3-hydroxyam di no-(L)- phenyl al ani ne

4- et hoxycar bonyl pi perazide and/or a salt thereof. 2. The crystalline

nmodi fication as cl ai mreciysted@ine 10 dodelacact ehi zedf n thag-iL, ¢pBpri ses a
crystalli nodi f i atlon

triisopropyl phenyl 6FF§H§FPP§lﬁ?&P@iﬁ&&F&Pﬁ& ) By hyghesyraiginges (&) -

4- ethoxycarbonylplpheayﬂd&a&ﬂhﬁate—eﬂﬁoﬁycaﬁmomyyﬁipétanfdenxhﬂdﬂnnw an as
claimed in claim %h%%%ct rlzed inthat it conprises N-a-(2,4, 6-
tr||sopropylphenyléuﬁ onyI hydroxyanidino-(L)- phenyl al ani ne

4- et hoxycar bonyl pi perazide sulfate as a single crystal. 20 4. The

crystalline ngdlfigﬂglﬁ?r%g$§i ﬂg %Dgl%&bfoon"anyFaleEd in claim

i sopropyl phenyl sul fony roxyam di no- ani ne
4- ethoxydﬁ}bonylpléerazphér§ﬁﬁﬁéﬂ59das éﬂalnﬁaatn ohé ofC@mﬁrﬁﬁeﬁ toa3, 25

characterized in thalstalline modification of -(2,4,6-
triisopropylphenylsulfonyl)—3—hydroxyamidino~(L)-
phenylalanine 4-ethoxycarbonylpiperazide sulfate.

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

as a single crystal.

20
4. The crystalline modification of N-o-(Z,4,6-tri-
isopropylphenylsulfonyl} -3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide sulfate
as claimed in one of claims 1 to 3,
25 characterized in that
it essentially contains the following ©peaks
according to an X-ray diffractometry analysis:
3.7
10.3
12.1
13.8
16.4
19.2
22.2
30 5. The crystalline modification of N-o-{2,4,6-tri-

isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -



it essentially contains the follow ng peaks according to an X-ray
diffractonetry analysis: 3.7 10.3 12.1 13.8 16.4 19.2 22.2 30 5. The
crystalline nodification of N-a-(2,4,6-tri
isopropylphenylsulfonyl)-3-hydroxyanidigf-(L) - 27 phenyl al ani ne

4- et hoxycar bonyl pi perazi de sulfate as’ hiTred in one of the pr ecedi ng
clains, characterized in,that it4gs%§ntiallﬁ has the pe§§§ nmeasyred as in
the X- 5 ray diffr%%? ?%@néﬂﬁlysig cedrar 8 Fopﬁpﬁﬁﬁé < 6 The
crystalline nodi fizatcbaimsdciai oed oh the pfeceflangsclains3d, characterized
in that 10 it conpgti albli di fication of N-a-
(2,4,6-triisopropy§%%g%§ %g{¥%%y%2-ggﬁggroxy- am di no- (L) - phenyl al ani ne

4- et hoxycar bonyl - pFpepagntéahyur Qén§é?f§?ékslBeﬁﬁurﬁ@ @Sy sitra| thaeX-

nodi ficatison as cl ahyed; FRrghabiet by SHALASI 8T h2edrinkhal FigaeRPEI Ses
N-a-(2,4,6- triisopropyl phenyl sul fonyl)-3-hydroxyam di ho-(L)- phenyl al ani ne
4- et hoxycar bonyl pi perazi de hydrogen- sulfate as a single crystal. 20 8. The
crystalline npdifitati eryetalHane?2 mbdd-flildation as claimed in one of
isopropylphenylsulfgnil%-i-ﬂ d;oxyanidino-(L)- phenyl al ani ne

4- et hoxycar bony! pi petfaZrd éd ogen- sulfate as clained in one of clains 1
and 6 to 7, characterized in that

10 it comprises a crystalline modification of N-o-
(2,4,6-triiscpropylphenylsulfonyl)-3-hydroxy-
amidino~- (L) -phenylalanine 4-ethoxycarbonyl-

piperazide hydrogensulfate.

15 7. The crystallire modification as claimed in claim
€, characterized in that it comprises N-a- (2,4, 6-
triisopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide hydrogen-

sulfate as a single crystal.

20
8. The crystalline modificaticon of N-x-{2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide hydrogen-
sulfate as claimed in one of claims 1 and 6 to 7,
25 characterized in that
it essentially contains the following peaks
according to an X-ray diffractometry analysis:
4.3
10.1
20.2
21.4
24.0
30 9. The c¢rystalline modification of N-o-(2,4,6-tri-

isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -
phenylalanine 4-ethoxycarbonylpiperazide hydrogen-
sulfate as claimed in one of claims 1 and 6 to §,

characterized in that



25 characterized in that it essentially contains the follow ng peaks
according to an X-ray diffractonetry analysis: 4.3 10.1 20.2 21.4 24.0

30 9. The crystalline nodification of NNa-(2,4,6-tri

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

4- et hoxycar bonyl pi perazi de hydrogen- sdl fate as clained in one of clains 1
and 6 to 8, characterized in that - 28 it essentially has the peaks
measured as in theiX- esapndiiffllyctheretihe awksicanomdiay to Fhguke 13. 5

10. The crystalIinggggﬁég%?ﬁggggm8£ﬁ?2?5§%%{%f§:J%gsﬁrq

i sopropyl phenyl sul ydr oxya 0

a

in to Figure
ar% ne d

4- et hoxycar bonyl pi pérazi de hydrogen- sulfate as clained in one of clains 1
and 6 to 9, characterized in that 10 it shows a deconposition froma

tenmperature of |75C 195C (DSC, heating.rate 2 Km n-1).
SoReIoNS ora iEigatson, 95 Mapatt

nodi fi cation a8-cl aPfed Sy

11.

The crystalline
ef i ééEﬁf/iLﬁ t hat

25 Zogpri;gs a cry?bﬁb&bp@lg?@hﬁﬁ®®nﬁﬁ@gQﬁ—N~&yd;§zyaméfinoa -
,4,6-triisopropyl phenyl sul f.onyl)-3-hydroxy- ami di no- (L) -
4- et hoxycar bonyl! - Bgﬁgyé?ﬁ&81§§egTég%%H§§E&9ﬂigﬁfpeﬁﬁ?%9%5

nodi fication as cl audgdtien acl ailminkl, in cne of claims 1 and 6 f£o 9,

characterized in that

(L)
nyl al ani ne
BRRFPREN

10 it shows a decomposition from a temperature of
175°C-195°C (DSC, heating rate 2 Kmin™').

11. The crystalline modification as claimed in one of

claims 1 to 3,

15 characterized in that

it comprises a crystalline modification of N-o-

{(2,4,6-triisopropylphenylsulfonyl)-3-hydroxy-

amidinc- (L) -phenylalanine
piperazide as a free base.
20

4-ethoxycarbonyl-

12. The crystalline modification as claimed in claim

11,

characterized in that

it comprises a crystalline modification of N-o-

25 (2,4,6-triisopropyiphenylsulfonyl)-3-hydroxy-

amidino- (L) -phenylalanine

4-ethoxycarbonyl-

piperazide as a free base as a single crystal.

13. The crystalline modification of N-oa-(2,4,6-tri-

30 isopropylphenylsulfonyl)-3-hydroxyamidino- (L) -~

phenylalanine 4-ethoxycarbonylpiperazide as a free

base as c¢laimed in one of claims 1 and 11 to 12,

characterized in that

it essentially contains the

following peaks

35 according to an X-ray diffractometry analysis:



characterized in that it conprises a crystalline nodification of NNa- 25
(2,4,6-triisopropyl phenyl sul fonyl) -3-hydroxy- am di no- (L) - phenyl al ani ne
4- et hoxycar bonyl - pi perazide as a free base as a single crystal. 13. The
crystalline nodification of N-a-(2,4, 6- %%51_30
i sopropyl phenyl sul f onyl ) - 3- hydroxyan1d| (L phenyl al ani ne

4- ethoxycarbonylplper§2éde as a free base as clained in one of clains 1 and
11 to 12, characterized in that it essentially contains the foll ow ng peaks
35 accordlng to an X-¢a¥ diffractonetry analysis: - 29 - 3.2 6.4 10.2 19.7
14. The crystalline gpdibfication of N-a-(2,4,6-tri

|sopropylphenylsulfonyl% 3- hydroxyam di no- (L) - phenyl al ani ne

4- ethoxycarbonylplper de as a free 5 base as clainmed in as clainmed in one
of claime 1 and 11 to 13, characterized in that it essentially has the
peaks neasured as in the X- ray diffractonetry anal ysis according to Figure

10 19. 115, They crysial ldng i fd&atian Sl ey naae of, 4 (e frecedi ng
clainms, characterized inthat 15 it_contains Na- (2,4, 6- trllsogropylphenyl

sul fonyl ) - 3- hydrox&%@ﬁ%ﬁ?ﬁﬁ?@ﬁnb%%%%f%Wé%ln%?qyd%@%b&@%ﬁ%%%n }ptperazi de” and
sul fate anions in @qeﬂ@iaﬁlarﬁﬁﬁé 04Qétﬁoﬁyaa5bény2§1§@ra:{m@eclaxéstaalﬁﬂét-e
nmodi fication as clalned in ﬁ'
5 base as c almed in as claimed in one of claims 1

and 11 to 13,

characterized in that

it essentially has the peaks measured as in the X-

ray diffractometry analysis according to Figure

10 19.

15. The crystalline modification as claimed in one of
the preceding claims,
characterized in that
15 it contains N-o-(2,4,6-triisopropylphenyl-
sulfonyl)~-3-hydroxyamidino- (L) -phenylalanine 4-
ethoxycarbonylpiperazide and sulfate anions in a
molar ratio of 1.5-2.5:1.

20 16. The crystaliine modification as claimed in claim
15,
characterized in that
it contains N-o-(2,4,6-triisopropylphenyl-
sulfonyl)-3-hydroxyamidino- (L) -phenylalanine 4-
25 ethoxycarbonylpiperazide and sulfate anions in a
molar ratio of 2:1.

17. The crystalline modification as claimed in one of

the preceding claims,

30 characterized in that
it contains N-c- (2,4, 6-triisopropylphenyl-
sulfonyl)-3-hydroxyamidino- (L) ~phenylalanine 4-
ethoxycarbonylpiperazide and hydrogensulfate

anions in a molar ratio of 0.5 to 1.5:1.



15, characterized in that it contains N-a-(2,4,6-triisopropyl phenyl -

sul fonyl ) - 3- hydr oxyam di no- (L) - phenyl al ani ne 4- 25 et hoxycarbonyl pi perazi de
and sulfate anions in a nolar ratio of 2:1. 17. The crystalline

nodi fication as clained in one of the preceding clains, 30 characterized in
that it contains Na-(2,4,6-triisopropw pleeryl -

sul fonyl ) - 3- hydr oxyam di no- (L) - phenyl al ani ne 4- et hoxycar bonyl pi perazi de and
hydr ogensul f ati®. afmihenscinshahbine matdidiglt0ch tos 1.cBalmed 30n $8aiThe
crystalline ﬁDdiflé ation as clainmed in claim 17, characterized in that it
contains N-a-(2,4,6-triisopropyl phenyl- 5

sul fonyl ) - 3- hydroxy%WﬁQQQRﬁqqaeqﬂ%ﬂnﬂhﬂﬁan|ne 4- et hoxycar bonyl pi perazi de and

hydrogensul fate anions i ncgné®l@s ratiq-ef (2,1, 619r11@%p%¥>§;t1@hleln
nodi fication as clained in one of 10 the prece Ig}c ai s, characterlzed in

that it comprises GO )T dah ety gRYtaniHgtecul e of

N-a- (2, 4, 6- tr||sop@Qmwxyuynﬂonymﬁﬂpﬁbd21&%rwdr@Mdanldh@drbbkﬂ@hemﬂuﬁeunne
4- 15 ethoxycarbonyhﬁépera2|de a d a sqﬁaate g?lon 20. The crystalline
modi fication as cl & ﬁr}%laaln}ﬁ oy TG £t erited in that 20 the two

nol ecul es of N-a-(2,4,6-triisopropyl-

phenylsulfonyl 3 @H@“%%gg%éﬁihnéL%a@?%?XE%HSE'%% claimed in one of

ethoxycarbon pi perazi one
the precedlng claims,

characterized in that

it comprises units of in each case approximately
two molecules of N-o-(2,4,6-triisopropylphenyl-
sulfonyl}~3~hydroxyamidino~{L)-phenylalanine 4-

15 ethoxycarbonylpiperazide and a sulfate anion.

20. The crystalline modification as claimed in claim
19,
characterized in that
20 the two molecules of N-o-(2,4,6-triisopropyl-
phenylsulfonyl) -3-hydroxyamidino- (L) -phenylalanine
4-ethoxycarbonylpiperazide are present in one unit

in wvarious conformations.

25 21. 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.

30
22. A process for the production of an essentially
crystalline modification of N-o-(2,4,6-triiso-
propylphenylsulfonyl)~3-hydrozyamidino-{L)-phenyl-
alanine 4-ethoxycarbonylpiperazide and/or salt
35 thereof, comprising the steps:

(a) preparation of the compound N-o-(2,4,6-tri-
isopropylphenylsulfonyl)-3-hydroxyamidino-
(L)-phenylalanine 4-ethoxycarbonylpiperazide

or of one of its salts,



in various confornmations.

one of the preceding clains, characterized in that it contains
approximately three noles of water per nole of salt. 30 22. A process for
the production of an essentially crystalline nodification of

N-a- (2,4, 6-triiso- propyl phenyl sul f onyt )3B-hydroxyamn di no- (L) - phenyl -
al ani ne 4-ethoxycarbonyl pi perazide and/or salt 35 thereof, conprising the
steps: (a) preparaffbn SFSEALUELAPoBAY/ RE aSE8PEEIPP] ©f the compound

i sopropyl phenyl sul f onyl ¢rx 3-dfydexyada i ndt sEll)f- pheoy! adtasp nga) in a

4-ethoxycarbony|piperazégfveﬁ% cg f{g%fﬁ i 5 s%%%sz 6r$%t'gg) g%ss gtion
and/ or suspensi on of the corpoun o of t itse fr
solvent suitable for therystahtiona nbdihecatigstal line nodification,

separationg of the st i i fEc 2
clain122,@conprisiﬁ%yth%éﬁgggF??gnéf step f%ﬁ recrysta??lzatlon of the

crystalline

mxture of sopyentsne24rodBEsPRACRIFiRGACK A BBE 1k 20 Al B 101 P
(a) Na-(2,4,6-triisopropyl phenyl sul fonyl)-3- 15 hydroxyam di no-

the sa om Step (a)

ahton 31170¢ R

10 nodification fromstep (c) froma suitable solvent or

25 21. The crystalline nodification as clainmed in

in a

» 5 (c)
cessafsoglained in

a

. thd step
(L)

-phenyl al ani ne 4- e?®d%yEr®ONFFEP pi per azi de hydrogensul fate bei ng prepar ed.
25. A nedi cament codprisébgyasaatityeiéanpound a ahystal ldhgstwdifneation

as claimeg in one of 20 claine 1 Lo 21, ogiignally togcther wif g

15

20

25

30

35

24,

25.

26.

27.

28.

solvent or a mixture of solvents.

The process as claimed in claim 22 or 23, in step
(a) N~~~ (2,4, 6-triisopropylphenylsulfonyl) -3~
hydroxyamidino- (L) -phenylalanine 4-ethoxycarbonyl-
piperazide hydrogensulfate being prepared.

A medicament comprising as active compound a
crystalline modificaticen as claimed 1in one of
claims 1 to 21, 9©optionally together with a
pharmaceutically tolerable carrier or/and

excipient.

The medicament as claimed in claim 25,
characterized in that
it is an orally, nasally, inhalatively, rectally

or/and parenterally administrable agent.

The use of a crystalline modification of N-o-
(2,4,6-triisopropylphenylsulfonyl)~3-hydroxy-

amidino- (L) -phenylalanine 4-ethoxycarbonyli~
piperazide and/or salt thereof for the production
of a pharmaceutical composition for the control of
diseases which are associated with a pathological
overexpression of urokinase and/cr the urckinase

receptor.

The use as claimed in claim 27 for tumor treatment

and/or prevention.



pharmaceutically tolerable carrier or/and excipient. 26. The nedi canent as
claimed in claim?25, 25 characterized in that it is an orally, nasally,

i nhal atively, rectally or/and parenterally adm nistrable agent. 27. The use
of a crystalline nodification of N-a- 30
(2,4,6-triisopropyl phenyl sul fonyl) - 3- hydridxy~ am di no- (L) - phenyl al ani ne

4- et hoxycar bonyl - pi perazide and/or salt thereof for the production of a
phar maceut i calztonpdst t iea Ber dlmimsht iol cépimdizfeabes which wratmEysoci at ed
with a pathol ogi cal, 3%, QveLexpresst %gﬁay{&glggsrge@gg{%eg he uroki nase
receptor. 28. The use as claimed in claim?27 for tunor treatnent and/or
prevention. - 32 29. The use as clained in claim?28 for the treatnment or
prevention of j@rmiﬁﬂ@nu@é Rt astasesd 30. cThemuss aso£l ahsed ddhiGhartn 28
for the treatnent rimary tunors. 31. The use as clainmed in one of
claims 27 to 30, aﬁ’ d?%f %?%ﬁgfrable conmposi ti on being produced. 10 32.
The use as clained in cIa|n131 the conposition bei ng produced in the form

of tablets, coafed nigblels, cansules pellels, pondar,. supppsi Loy i es

sol utions, syrup, enu SIons, Ilposones or/ an suspenS|ons
orally administrable composition being produced.

10 32. The use as claimed in claim 31, the composition
being produced in the form of tablets, coated
tablets, capsules, pellets, powder, suppcsitories,
solutions, syrup, emulsions, liposomes or/and

suspensions.



