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t hereof as urokinase inhibitors, in particular for the treatnent of
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t he i nacti partisuipsienihe tozatovent opmaligrant ttmasurs apddfdumedr metastasegnant cel | s
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and L, cleqwe apility sPAolktyturhdlirs a6 ph Ak vpidsmeRiatdsise intd @uFrB@n@i‘ﬁgi ve serine
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biochemical interrelationships have not yet been definitively clarified, the

urokinase plasminogen activator (uPA) and urokinase receptor (UPAR) play a

15  central role. uPA mediates the proteolytic cleavage of plasminogen to

plasmin. In turn, plasmin is a protease with a broad spectrum of action which

is capable of directly breaking down the components of the extracellular

matrix such as fibrin, fibronectin, laminin and the protein skeleton of

proteoglycans. Plasmin is moreover capable of activating "latent"

20 metalloproteases and the inactive proenzyme of uPA, pro-uPA.

Tumour cells and non-malignant cells of the tumour stroma synthesise and
secrete the enzymatically inactive proenzyme pro-uPA. Proteases, such as for
example plasmin or cathepsine B and L, cleave pro-uPA by limited proteolysis

25 to yield the active serine protease HMW-uPA (HMW = high molecular weight).
Pro-uPA and the active protease HMW-uPA bind to the cell surface receptor
uPAR (CD87). Plasmin(ogen) likewise binds to specific receptors on the
plasma membrane of the tumour cell, so focussing and amplifying
plasminogen activation in the immediate surroundings of the tumour ceil.

30 Invasive cells are thus capable of breaking down the extracellular matrix
without removing by proteolysis the support they require for directed

movement.



W t hout renoving by proteolysis the support they require for directed
novenment. WO 2006/ 032461 PCT/ EP20051010143 -2 It has been possible to

dgm)n_st rat @ Moey/dzk@us cel lular biol ogi cal studies that Pctlj/ﬂlﬁ’zﬁ(fskdlf)ﬁ?wd at ed
plasm nogen activator systemis of particular significance wthin The

cascade-li ke reaction pathways of tumouy - associ ated proteolysis systens
(Wl helmet al., The urokinase/ urokinaSe receptor system A new 5 target
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has been observed in cultures of human colon carcinoma cellS that their
abi lity towithigrthe saspadrrke eadionmatbways af tumeurassosiated prateotyisis degree to
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proteolytic activity of uPA" has been inhibited by PAI-1 (Cajot et al.,
Proc. Nat | Prospgsts isdpiagussis @nd(Trgetmentasf{oam@aainternatipnal Qori@eker et al .,

Cancer Res ( - : | ct n, achi eved
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(1991) 479-487; Kobayashi et al., Br. J. Cancer 67 (1993) 537-544).
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reduced the invasive potential |lung cancer cells in vitro (Liu et al., Int.
J. Cancer ipuasivepoiee obosls hagbeen nhsemyedif thesypisalyticcaativitp @S P& e t he
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6939-6943) or PAI- 2 (Baker et al., Cancer Res. 50 (1990) 4676-4684). A

15  comparable effect has been achieved on inhibition of uPA binding to the cell
surface by biocking the receptor by means of proteolytically inactive uPA
variants (Cohen et al., Blood 78 (1991) 479-487; Kobayashi et al., Br. J.
Cancer 67 (1993) 537-544). Transfecting epidermoidal carcinoma cells with a
plasmid which expresses an antisense transcript against part of uPAR also

20 led, by suppression of uPAR synthesis, to a reduction in the invasiveness of
these cells (Kook, EMBO J. 13 (1994) 3983-3991). Antibodies directed
against uPA and PAI-1 reduced the invasive potential fung cancer cells in vitro
(Liu et al., Int. J. Cancer 60 (1995) 501-506).

25 It has been possible to demonstrate the influence of the plasminogen activator
system on the metastasisation process in tumour animal models. For
instance, the formation of lung metastases in chicken embryos was almost
completely inhibited by the addition of antibodies against uPA (Ossowski and
Reich, Cell 35 (1983) 611-619). Metastasising human carcinoma celis were

30 transfected with an expression plasmid which codes for a proteolytically
inactive, but uPAR-binding uPA mutant. In a mouse model, it was found that,
after injection, the carcinoma cells which synthesised inactive uPA formed a

significantly smaller number of metastases in comparison with the non-
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years ve ' %@ | stigation of the clinical significance of

pl asm %ge'r\{%gc iil/gi(or Q;Z?tde%d actors (uPA, uPAR, PAI-1 and PAI-2) to the
prognosis of patients with solid malignant tunours. In these investigations,

1o uPA antigen content in various tunmours (for exanple breast, ovary,
stomach, REABR! ysarshaye sees intepsivefiovgriicationef theselinier) signiticarnasrofoot h of

I -f ' : Schai t.al., J.
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Nekarda et al., Lancet 343 15 (1994) 117 Pedersen et al., Cancer Res. 54

( I1994) L%m%@gsigenm@mté@ Vafeye BRI s (B?fsﬁ‘)@rnRIPh:@aSi, ovary. steaRgtsen et
. : i . . I 61
(1005) 507 15B8: KHERE bierAfS fougd B a(sBgeflbtch ot bPhejasa Bl ) 05  207)

and in st osmulvatang of death(sied fohexarmpROSEnitsstus., it Stistet( Bhascet 2al ., J.
din. Oncol. 13 g_3995 2084 2093) and in 20 tunour cells shed into the bone

mar r ow ( Het{ 895{153+165 Jaanicke abali, BraashCapagydiys. 1lggsat. PA30PIB) #84i208;
correlate R’hhﬁ e?ap@);ne%ro?@&%l?% (1994) 401-409; Nekarda et al., Lancet 343
15 (1994) 117 Pedersen et al., Cancer Res. 54 (1994) 4671-4675). Elevated
concentrations of uPAR in lung (Pedersen et al., above) and breast cancer
tissue (Duggan et al., Int. J. Cancer 61 (1995) 597-600; Ronne et al., Breast
Cancer Res. Treat. 33 (1995) 199-207) and in stomach cancer both in the
tumour tissue itself (Heiss et al., J. Clin. Oncol. 13 (1995) 2084 2093) and in
20 tumour cells shed into the bone marrow (Heis: et al., Nature Medicine 1

(1995) 1035-1039) likewise correlate with a poor prognosis.

It has also been found that 3-amidinophenylalanine derivatives substituted in
position 2 with a phenyl residue are selective uPA inhibitors which are active
25 invivo (EP 1 098 651). In animal experimentation, these compounds are

administered in the form of aqueous solutions.

WO 02/074756 and WO 03/103644 disclose the use of further phenylalanine-
based urokinase inhibitors as well as the use of 3-guanidinophenylalanine

30 derivatives as urokinase inhibitors.

It has been found in the course of the first clinical trials of the above-stated

compounds that administration in the form of aqueous mannitol, for example
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WO 2004/011004 discloses an approach to stabilising aqueous solutions

15  containing phenylalanine-based urokinase inhibitor in the form of "liposomes",
mixed micelles consisting of various phospholipids. This type of stabilisation
is, however, not adequate for all applications, the chemical stability of the
liposomal formulation no longer being adequately ensured in particular after
reconstitution with physiological buffers.

20
Preliminary testing for the development of a new formulation revealed very
good solubility of the active ingredient Na-(2,4,6-triisopropylphenylsulfonyl)-3-
amidino-(L)-phenylalanine-4-ethoxycarbonylpiperazide (WX-UK1) in polyols,
for example diols, and in mixtures of polyol/alcohol and water (Table 1).

25
These data revealed that mixtures of polyol and alcohol, such as for example
propylene glycol (PG) and ethanol (EtOH), are good solvents for a liquid
formulation. Both solvents are additionally suitable for parenteral
administration of active ingredients.

30
The storage of different formulations, for example

a) WX-UK1 60 mg/ml in PG/EtOH/water 40/10/50
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gy

In formulations (a) and (b), no precipitate is found after 16 or 22 days' storage
at two to eight degrees Celsius (2-8°C).

15  In stability studies at 2-8°C, 25°C/60% RH (relative humidity) and 40°C/75%
RH, under the 40°C conditions, formulation (c) exhibits an impurity content of
approx. 4% after just 6 weeks, of approx. 23% after 8 weeks and of approx.
38% after 12 weeks, in comparison with a content of approx. 0.5% at the
beginning of the investigation. At the same time, the pH value of the

20 formulation rose from 5.1 to 8.7 over a period of 12 weeks (Figure 1).

The rise in the pH value is probably attributable to the breakdown of WX-UK1.
Figure 2 shows a possible breakdown reaction of the active ingredient WX-
UK1 in agueous media: WX-UK1 breaks down in the first step to the

25 corresponding WX-UK1 amide, ammonia being liberated but scavenged in the
form of ammonium chloride because WX-UK1 is present as the hydrochloride.
In the second breakdown step, the WX-UK1 amide reacts with alcohol to
liberate further ammonia to form the corresponding WX-UK1 ester. The
liberation of ammonia is probably responsible for the rise in pH value.

30
On the basis of the findings regarding the breakdown process, preferably
anhydrous formulations were taken into consideration in order to avoid the

decomposition of the active ingredient brought about by water. The relatively
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restarting the active ingredient breakdown process. Buffering with 5 organic
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phosphatidy! choline, also failed to provide adequate stability.

15
There was accordingly a requirement to provide novel pharmaceutical
formulations for active ingredients comprising amidino and/or guanidino
groups, which formulations are, on the one hand, both physically and
chemically stable and exhibit good handling and storage properties in portions

20 and/or as a concentrate, in order to prepare, when required, stable
pharmaceutical preparations, for example stable physiological infusion
solutions with suitable isotonising agents, which preparations are acceptable

and exhibit elevated activity.

25  Said object is achieved according to the invention by a pharmaceuticai
formulation according to claim 1, comprising (i) an amidino-, hydroxyamidino-,
guanidino- and/or hydroxyguanidinophenylalanine derivative as active
ingredient, (ii) an alcohol or a polyol or a mixture thereof and (iii) an aqueous
phase comprising a buffer.

30
The active ingredient used is preferably a phenylalanine derivative having a
serine protease inhibitory action, in particular urokinase inhibitory action.

Preferred active ingredients are the amidinophenylalanine or



phosphatidyl choline, also failed to provide adequate stability. 15 There
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prot ease imdvdbutskivasecinhibitors, rdepivetifom Sramidimoptasy lalahinkidr@-y acti on.
Preferred active ingredients are the am di nophenyl al ani ne or WD 2006/ 032461
PCT/ EP200534anidingphenylalaamiediohdimaengral fmwa bonpounds di scl osed in EP-A-1
098 651, WO 02/074756 and WO 03/103644. Hydr oxyam di nophenyl al ani ne or

hydr oxyguani di ?fophenyl al ani ne conpounds, as disclosed in PCT/EP2004/ 005682,
are |ikew se pjeferred. Suitable active ingredient8} of the 5 pharnaceuti cal
formul ation aCcdnding to the invention are in particular the novel ‘
ur oki nase | i drs, derived from 3-am di nophenyl al ani ne or 3-

guani di noph ani ne, of the general fornmula I, X

G-Hz"""f"‘ co—R'
I;{H
(CO~ CH— NH);~80,~ R?
ks
which assume the form not only of racemates but also of L or D configured

10  compounds and in which

X is an amidino or guanidino group or hydroxyamidino or

hydroxyguanidino group,

15 R
(@)  is OH or OR* wherein R* is a branched or unbranched C+-Csg

alkyl, C3-Cs cycloalkyl or aralkyl, for example benzyl or
phenylethyl, which is optionally substituted, for example, with
hydroxyl, carboxyl, sulfonyl, nitro, cyano, oxo and/or halogen,
20
(b) represents a group of the formula

-N
AN 78
in which R® and R® are any desired residues compatible with the

overall structure, wherein in particular



(1) CH2 -- f - CO- R NH | (Co- CH- NHr S02 R2 which assuife the form
not only of racemates but also of L or D configured 1o conpounds and in

whi ch X i swayhoaéfhkgio or guani dino group or hydroxyam di
hydr oxyguani di no group, 15 R (a) is OH or OR4, wherei n@/ﬂmw Plaff?’lched or

unbranched C1-C8 alkyl, C3-C6 cycloalkyl or aralkyl, for exanple benzyl or
phenyl et hyl , which i s optional | y substituted, for exarrpl e, with hydroxyl,
car boxyl , sulfonyl troRR@c‘ @xg and/or hal ogen, 20 (b) represents a
group of the for rrul a |ch' R5 and R6 are any desired residues

conpatible with the (idpverBPlis Htamd:REnrsea erea‘r@drbnuhman&he‘dJCaJCB\m(mOfS/ 032461
PCT/ EP2005/ 010143 -8- (i) R5 and R6 are (| iIs Hand R6 is a
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D oL o o LA S hehon SR LasalL b b, o
hal ogers (iii) R5 and R6 with hydr@ew rtacrla@e/l | SuifPG! Aitrd, | oy afb, Uf@éﬂﬂﬁﬂed
halogen,
(i)  R®and R® are in each case independently an unbranched
or branched C+-Csalky! optionally substituted, for
example, with hydroxyl and/or halogen or
10 (iv) R%is Hand R®is -NH, or an amino group in particular
substituted with aryl or heteroaryl,
(v) R®is H or an unbranched or branched C4-Cy4 alkyl which
is optionally substituted, for example, with hydroxyl and/or
halogen, and R® is the residue of an amino acid, for
15 example an a-, B- or w-aminocarboxylic or aminosulfonic
acid, or the residue of a peptide, for example with a
length up to 50 amino acids or of a polypeptide, for
example with a length of more than 50 amino acids to
1,000 amino acids,
20

(c) represents a group of the formula

(‘:OR’
in which m denotes the number 1 or 2, and in which one
or more of the methylene groups are optionally
25 substituted, for example with a hydroxyl, carboxyl, C4-C4
alky! or aralkyl residue, for example benzyl or phenylethyl,
wherein the group (c) is racemic or D or L configured, and
R’ has the meaning of R' in indents (a), (b) and (f),



or branched Cl-C4al kyl optionally substituted, for exanple, wth hydroxyl
and/ or halggen or 10 (iv) R5is Hand R6 is -NH2 or an anmino group in

parti cul ar WOLBEB 8t ed with aryl or heteroaryl, (v) R5PF§"‘11728(¥5/°A 43
unbranched or branched Cl-C4 al kyl which is optionally substituted, for
exanpl e, with hydroxyl and/or halogen®-and R6 is the residue of an anino
acid, for 15 exanple an a-, R or w am nocarboxylic or am nosul fonic acid,
or the residue @9 a EPHESUYS argspup A fOrigular a° 1 ength up to 50 amino acids
or of a polypeptide, for exanple with a length of nore than 50 am no acids
to 1,000 am no acids, 20 (c) rep saghscaigmm?p of the formula COR7 NCH -
CCH2)mCH2 - CH2 in which mde&{tbgs t helnunber 1 or 2, and in which one or
nore of the nethyl ene groups ar€_optionaljly 25 substituted, for exanple with
a hydroxyl, carboxyl, Cl-C4 al k?l\(ggz)gr Hkyl residue, for exanple benzyl or

phenyl et hyl, wherein the group (c) 1S racemc or Dor L configured, and R7
has the nmeaning of R in indents (a),,(b) .and (f), WO 2006/032461 .
PCT/ EP2005/ 010143 -9 (d)'™ d’HFésE’e‘n{ 5 Epgréu'?ﬁ%é “4 B sraald r =t endyn. oH -
COR N (CH2), - H2 which one or more of the methylene groups are optionally

5 substituted, for example, with a hydroxyl, carboxyl, C4-C,

alkyl or aralkyl residue, for example benzy! or phenylethyl,
and R’ has the meaning of R" in indents (a), (b) and (f),

(e) represents a piperidyl group, which is optionally substituted in

10 one of positions 2, 3 and 4, for example, with a C4-Cjalkyl, C4-C3
alkoxy or hydroxyl residue, wherein a further aromatic or
cycloaliphatic ring, preferably phenyl or cyclohexyl, is optionally
fused in 2,3 or 3,4 position, relative to the heteroatom, onto the
heterocycloaliphatic rings of the formulae (c), (d), (e),

15

1)) represents a group of the formula

-N W-R®
A G—

in which R®
(i) means a C+-Cg alkyl residue, such as for example
20 ethoxycarbonyi, or aryl residue, such as for example
phenyl, p-halophenyl, naphthyl, which is optionally
substituted, for example, with C1-Cg alkyl, C4-C3 alkoxy,
hydroxy!, carboxyl, sulfonyl, nitro, cyano, oxo and/or
halogen,
25 (i) means a saturated or unsaturated, branched or
unbranched C4-Cg alkoxy residue or
(i)  means a phenoxy- or benzyloxycarbonyl residue which is

optionally substituted, for example, with C4-Cg alkyl, C4-C3



in which p=r

:11p

=landr =2or p=2andr =1 and in Wwhich one or

nore of the nethylene groups are optionally 5 substituted, for exanple,

with a hydyexydenzsal boxyl, Cl1-C4 al kyl or aral kyl resi d‘l‘@T/EfPQé()SfM((ﬁgpl e

benzyl

(f),

aI koxy or hydroxyl residugy,

ring,
posi t

or phenyl et hyl ,

and R7 has the neaning of R1 in indents (a),

(b) and

(e) represents a piperidyl groupygwhich is optionally substituted in
10 one of positions 2, 3 and 4, for exanple, with a Cl-C4al kyl, Cl1-C3

preferably phenyl

ion, relative to theamﬂbehalagem onto the
of the forrrul ae (c),

(d),

| i phatic

& )y' a\’ﬁé%ﬁ;tsltﬁfroﬂwwth Q,rsvaHBySJ«gaB. o 3; 4

het er ocycl oal i phatic rings
(e), 15 (f) represents a group of the formula Re

-')4 in which R8(i) means a Cl-C6 al kyl residue, such as for exanple 20
p e‘?ﬁQH%c Ex‘é%ﬁﬁu%soff B f6rraim-e )@hﬁl’i‘é(rjen% hal ophenyl ,
I ona sz h 1-

ethoxycarbonyl

napht

hal og

byt whi chls o
Cl1- C3 &l koxy,

hydrdnyl

Cl- C6 al koxy residue or

whi ch

nitro,

Is optionally sub
2006/ 032461 PCT/ EP2005/ 0
cyano,

10

15

20

25

30

0XO0

(h)

(i)

(ii)

(iii)

represents an aralky! residue, for example benzyl or phenylethyl,

stitute for exanp C6

al kyi ,

meabshyla,n Lmbriaod}éd onbrtanohed)adkw,reﬂdoe and/ or
en, 25 (ii) neans a sa ur or tur ted branched o unbr anched
(R graﬁ@ G etlivl5e519ug  inearsiaLMethYony | resi due

i‘%&ﬁzﬁ“%fs“’% B fed Mot Bxéripfes valif Hydrofe €8 YO

carboxyl, sulfonyl, nitro, cyano, oxo and/or halogen,
means an aryl or heteroary! residue, such as for example
phenyl, p-halophenyl, thieny!, which is optionally
substituted, for example, with C4-Cg alkyl, C4-C3 alkoxy,
hydroxyl, carboxyi, sulfonyl, nitro, cyano, oxo and/or
halogen or

means a cycloalkyl residue, preferably a C3-C1p cycloalkyl
residue, which is optionally substituted, for example, with
hydroxyl, carboxyl, sulfonyl, nitro, cyano, oxo and/or

halogen,

in which the aromatic residue is optionally substituted, for

example, with a halogen atom, a C4-Cg alkyl, C4-C3 alkoxy,

hydroxy, cyano, carboxyl, sulfonyl or nitro group,

represents a carboxamide residue of the formula -CONR'R", a

thiocarboxamide residue -CSNR'R" or an acetamide residue -
CH>-CONR'R", wherein

(i)

(i)
(iif)
(iv)
(v)

R'and R" are H,

R' and R" are in each case independently C4-C4 alkyl,
R'is H and R" is C4-C4 alkyl,

R"is H and R" is aryl, for example phenyl, or

R' and R" form, with the nitrogen atom, a

heterocycloaliphatic ring with 5-7 ring members, which



and/ or hal ogen, (g)

Cl- C6 al kydyo88d/ddbsy i n particul ar methyl,

represents an acyl residue of the formula -COX, wherein
X 5 (i) neans H, an unbranched or branched al kyl residue, preferably a

which is OptP'quﬁsz%/ﬁMtﬁt' t ut ed,

for exanple, wth hydroxyl, carboxyl, sulfonyl nitro, cyanO, oxo0 and/or

hal ogen, (ii) neans an ar yI or heter oa.H/I resi due
phenyl , p-hal ophenyl, thienyl, which is optionally substituted, for
exanple, with Cl-C6 al kyl car bo f onyl ,
nitro, cyano, mﬁgl oéﬁﬁafgﬁﬂéflp?t)epﬁéﬁ?@' %xm%lgﬁﬂyq) arrg)é

preferably a C3-Cl10 cycl og] kyl

for exanpl e,
hal ogen, (h)
phenyl et hyl ,

for exanple,
cyano, scar boxyl,

oxo and/ or

W th

?'due,
15 residue, which is optionally substituted,

such as for exanple 10

hydr oxyl , carboxyl, sulfonyl, nitro, cyano, oxo and/or
represents an aral kyl residue, for exanple benzyl or

naﬁg%ir rﬁ?%ﬂ%@”ﬁ'WG%fﬁJ&'ﬂ%ﬁlcth optionally substituted,

ogen " at on

Cl-C3 al koxy, hydroxy,
SU' @onyliser Cmﬂsratksgmmm: |s((b;5t|dn%lﬂv eabstitaited, ¢af boxani de

resi due of the forrrul a -CONR R', a 25 thiocarboxam de resi due -CSNR R' or
an acet ani de residue - CHEXAORIR with hyRewil rearpexykasidforyl, &0 igyanoi ) R and

L Caal kyl s 30 (1) R 1SLFa e, plieply et Fropfurfbo (0 ;

Cl-A4 al kyl

and R'" form w th the ni ttrioblnomethyl
ring menbers,

10

15

20

25

30

whi ch (V\g) 2006/ 032461 PCT/ EP2005/ 010143

()

(m)

is an aryl or heteroaryl which is optionally substituted, for
example, with C4-Cg alkyl, C4-C3 alkoxy, hydroxyl,
carboxyl, sulfonyl, nitro, cyano, oxo and/or halogen, such
as for example phenyl, 4-methylphenyl, 2,4,6-
trimethylphenyl, 2,4 6-triisopropylpheny!, 4-methoxy-

2,3,6-trimethylphenyl, 2,2-dimethyl-6-methoxy-chromanyi,

2,2,5,7,8-pentamethylchromanyl, anthraquinonyl,
naphthy! or quinolyl, or O-aryl, preferably O-phenyl, or O-
heteroary! or

(i)  is -NRR", wherein R' and R” in each case independently
mean H or C4-Cj alkyl,

represents a cycloaliphatic ring with 5 to 8 C atoms, which is
optionally substituted, for example, with a C4-Cg alkyl, C4-C3
alkoxy, halogen, hydroxyl and/or oxo group,

represents a heteroaryl residue, which is optionally substituted,
for example, with C4-Cg alkyl, C4-C3 alkoxy, hydroxyl, carboxyl,
sulfonyl, nitro, cyano, oxo and/or halogen, such as for example
pyridy! or pyrimidyl, or heterocycloaliphatic residue, for example

N-methylpiperidyl,

represents a functionalised alkyl residue of the formula -(CH2),-
X, wherein the alkyl chain is unbranched or branched, n means
1 to 8 and the functional residue X

, a heterocycloaliphatic ring with 5



-11 may bear a further heteroatom for exanple N, 0 and/or S, Q represents
an S02-Y residue, in which Y5 (i) is a C1-C8 al kyl which is optionally
substi t ut s 200e0324@xanpl e, with hydroxyl, carboxyl, sulfongbzoomnemida, cyano,
oxo and/ or hal ogen, preferably methyl, trifluoronmethyl, trichloromnethyl,
(i1) is an aryl or heteroaryl which Lg2aptionally substituted, for 10
exanple, with Cl1-C6 al kyl, Cl-C3 al koxy, hydroxyl, carboxyl, sulfonyl,

nitro, cyano, oxo ag glor réweegﬁ@aﬁwrbxylagrohgrtr@m%m dTtveTith is
2- et hyl phenyl , - tri n'etglé[ hen}é1 triisopropyl phenyl, 4-nethoxy-
2,3, 6-trimethyl phenyl, 2 optignaibt suhstibuted by G +Ehralkyngralkyl sfor

Garyl | prororanly O phedgamels o8RBT, af IoS SYam BB 2, o o
Rand R' in each case i ndeneDgdrydroxyalRpast déyagr(ﬂp CO-AKNC,-2Q),(K) represents

a cycloaliphatic ri n with 5to 8 C atons S optlonally substi tuted,
for ex@nple, wth ali@l- coneans? habgea@tom,koxy hal ogen, hydroxyl and/or oxo

group, 25 (1) repre e
substituted, for ei‘ﬁﬂpl oSt etia Q%‘ﬁ% PO e, s Sorfthe 3’8@3“%1
carboxyl, sulfonyl, nitmheréinane, almgr@rpymVémlt@sem,at@m@bnas for exanple
pyridyl or pyrim dyI or heterocycl oaliphatic residue, for exanple
N- et hyl pi peri dyl , 30 preferably have the same meaning and the nitrogen atom
belongs to a heterocycloaliphatic ring with 5-7 ring
10 members, which may bear a further heteroatom, for

example N, O and/or S,

R? represents a phenyl residue which is optionally substituted, for
example, with C4-Cg alkyl, C4-C3 alkoxy, hydroxyl, carboxyl, sulfonyl,
15 nitro, cyano, oxo and/or halogen, such as for example phenyl, 4-
methylphenyl, 2,4,6-trimethylphenyl, 2,4,6-triisopropyiphenyl, 4-
methoxy-2,3,6-trimethyiphenyl,

R® is H or branched or unbranched C+-C4 alkyl and n means O or 1,
20
Z means N or CR®, wherein R® is H or branched or unbranched C4-C,4

alkyl.

The compounds may also be present as salts, preferably as physiologically
25 acceptable acid salts, for example as salts of mineral acids, particularly
preferably as hydrochiorides, hydrogensulfates, sulfates or as salts of suitable

organic acids.

Of the compounds defined in the general claims, those which are of particular
30 significance are those in which R’ corresponds to a group of the formulae (b),
(d) and (f), R? represents a phenyl residue mono-, di- or trisubstituted by alkyl,

in particular a 2,4,6-substituted phenyi residue, for exampie a 2,4,6-



(m represents a functionalised al kyl residue of the formula -(CH2)1- X
wherein the al kyl chain is unbranched or branched, n neans 1 to 8 and the
funct i onalWV? WSHEOK WO 2006/ 032461 PCT/ EP2005/ 010143 PEHEPIO0SPEitesents a
hydr oxyl group, the H atomof which is optionally substituted by a C1-C4
al kyl, aralkyl, for exanple benzyl orl3henylethyl, aryl, for exanple
phenyl, Cl-C4 hydroxyal kyl or acyl group, COalkyl (Cl-C6), 5 (ii) neans a
hal ogen attdigppropylphenybrasibig, @ng it &0 Fartheapreferrgd coppsfundsearedhose a

-N(al k) 2, . e eLn kh kyl groups have 1 to 3 C atons and preferably have
t he sane N%Q&ﬁ%btﬁ%gkfﬂghhitrogen atom belongs to a heterocycloaliphatic
ring with 5-7 ring 10 menbers, which may bear a further heteroatom for
exanple N_0 and/or S, R2 represents a phenyl residue which is optionally

subst i t ut dde gasppoundapihe fofnula (djjpmcuﬂ%klym,ref@lam camgsiegs Ng-2.6:671

ceem s pA P e B SRS e o = 1
2,4,6-trii : - } ine H
br anchteglI f?%rﬂgﬁnmpga-zge'gﬁ(r%‘glgusn@r;ggﬂghmfmim% gizjaﬁe@;;g N 8: CRo,

) y . : :
wher ei n R4Dilg-phasylaiaaineteathaxy gamboalipiearagdecs the Lkgntanfpmesshsseeids may

ai ts, oo S Btk AP THR T ML SBRUGR Ly Prererably as
hydr ochl ori des, hydrogensul fates, sulfates or as salts of suitable organic

aci ds.
10 As mentioned above, corresponding hydroxy compounds of the amidino- and

guanidinophenylalanine derivatives are also suitable as active ingredients, for
example those as are disclosed in PCT/EP2004/005682, in particular

compounds of the general formula H and/or I}l

N
N
”
S\ o
,,,,, E
M
0
b J M .
YoV &
(0] R6
Y

15
in which



O the conpounds defined in the general clains, thosé Wwhich are of-
particular 30 significance are those in which Rl corresponds to a group of

t he forwl%{?@gmwf,d) and (f), R2 represents a phenyl recsﬂé&éﬁ nono- , - or

di
trisubstituted by alkyl, in particular a 2,4, 6-substi t Ji%e %‘{)P”ﬁesi due,
for exanple a 2,4,6 WO 2006/ 032461 PC:I'QEPZO 05/01 01 43 -13
triisopropyl phenyl residue, and n = 0. "Further preferred conpounds are those
in which Zgis r h ound of the forrmula (1) particularly
pr ef er abl yEcorrpqrﬁe%géc‘I%\%r:B("g,fﬁo?g-p 5
triisopropyl ph _yéggl fonyl)-3-amMi no- (D, L) - phenyl al ani ne- 4-
et hoxycar bonyl gl p raﬂ%le, Na- (2, 4 \§-ti#i i sopropyl phenyl sul f onyl ) - 3- guani di no-
(D, L) - phen ni ne- 4- et hoxycar bonyl erazide or the L-entantioners thereof
or a pharnmaceulgal | y accept abl'sr‘p%alt —TRase conpounds. 1o As nentioned
above, correspondi ng hy@mixy co unds of the (@aaji no- and
guani di nophenyl al ani ne derivatives are also suitable as active ingredients,
for exanpge th ) eqdisel osed i n PCT/ EP2004/ 005682, in particul ar
conpounds g’f th@%?é‘ﬁﬁgz ?grérrgl’a Il and/or 111 1| | OJRS CNDHN N,S~0 O
0 E Il 0X H NmeaNsNAR' cb-86IRY,

5 Z  means-R* -OR* or -NH-R®,
Y  means -OR? or -NHR?,
R’ in each case independently means -H, -C4-Cs alkyl, -C»-Cs alkenyl or -
C»-Cs alkynyl, unsubstituted or substituted, R means -H, -OR’, -COR,
-COOR! or -CON(R')z,
10 R means -H, -C4-Cs alkyl, -C5-Cg alkenyl or -C,-Cg alkynyl, unsubstituted
or substituted, or -COR® or -COOR?® or an oligo- or polyalkyleneoxy

residue comprising for example 2-50 C,-C4 alkyleneoxy, for example
ethyleneoxy, residues,

R* means -H, -C+-Cg alkyl, -C>-Cs alkenyl or -C,-Cg alkynyl, unsubstituted

15 or substituted, or a cyclic residue and

R®>  means -OR®, -N(R%),, -C4-Cs alkyl, -C2-C¢ alkeny! or -C,-Cs alkynyl,
unsubstituted or substituted, and

R®  means -H, -C1-Cg alkyl, -C,-Cs alkenyl or -C,-Cs alkynyl, unsubstituted
or substituted, or a cyclic residue,

- 20 wherein each cyclic residue may bear one or more substituents, for example
selected from among -C4-C3 alkyl, -OR® (for example -OH or -C4-C3 alkoxy),
halogen, =0, -NO,, -CN, -COOR?®, -N(R®),, -NR®COR®, -NR®CON(R®), and -
OCORS®,

25 and wherein each alkyl, alkenyl and alkynyl may be linear or branched and
may bear one or more substituents, for example selected from among
halogen (F, Cl, Br, 1), -OR®, -OCOR®, -N(R®),, -NR°COR®, COORS®, -NR°COR®

or a cyclic residue,



E 15 in which WD 2006/ 032461 PCT/ EP2005/ 010143 -1I4-"Eeans a group from ~~
-OR3 H\~__ H-N NO"-'" R3 NH2 (Am) H (Qua) B neans -SQ2- or -CO 1 X neans
-NR1 or - Cli00@0%246€aNS -R4, -OR4 or -NH R4, Y neans &5% -NHR2, Rl in
each case independently neans -H, -Cl-C6 al kyl, -C2-C6 al e%‘gﬁr""%‘gr\l"ﬁ%cz-ca
al kynyl, unsubstituted or substitut ed,_1 > means -H -ORl, -CORl, -000R1L
or-CON(R1)2, 1o R3 neans -H, -Cl-C6 al kyl, -C2-C6 al kenyl or -C2-C6 al kynyl,

unsubstitu tl r 3 56 qr _an oligo- or
pol yal kyl e%gg%t/é)&fr'@glg §e : @qng'rdﬁg‘{nr%oéigéﬁ'a@«?n%? a%@@t?a@i-ceﬁivgrl‘%ﬂaéneoxy, f or
exanpl e ethyieenaliignty @sd/doagxiliddedreans -H, -Cl-C6 al kyl, -C2-C6 al kenyl or

-C2-C6 al kynyl, unsubstituted 15 or substituted, or a cyclic residue and RS
means -OR6, -N(R6)2, -Cl-C6 al kyl, -C2-C6 al kenyl or -C2-C6 al kynyl,

bst i ' - - Cl- | kyl, -C2-C6 alk I
3psuc3t ICESua ?%F%mdu@;{s%ﬁttg@ge gfthge@qr?ﬁpé@%olgaacygl ic resi dug, ggy

wher ei n eacR/ cyclic residue may bear one or nore substituents, for exanple
sel ected fromanong -Cl1-C3 al kyl, -OR6 (for exanple -OH or -Cl-C3 al koxy),
hal ogen, =0, -NO2, -CN, -COOR6, -N(R6)2, -NR6COR6, -NR6CON(R6)2 and -

0
H. x N
N
b 55 ra
' o’ ‘o
0 R
0
H

H

HN.__N
T
5 NH g3

0
|
in which
X, R", R®, R* and R® are defined as above,

10  or the salts thereof.

Group E is preferably located in para position of the phenyl ring in compounds
I and Il. Particularly preferred compounds are those of the general formula | in
which E is Am.

15
The compounds according to the invention comprise a modified amidino or
guanidino function E, preferably a hydroxyguanidino or hydroxyamidino
function. Such modifications have only been known as synthesis
intermediates in the production of urokinase inhibitors of the guanidino or

20 amidino type. Pharmaceutical activity has not hitherto been suspected.

The compounds may be present as salts, preferably as physiologically
acceptable acid salts, for example salts of mineral acids, particularly

preferably as hydrochlorides or hydrogensulfates, or as salts of suitable



O00R6, 25 and wherein each al kyl, al kenyl and al kynyl may be |inear or
branched and may bear one or nore substituents, for exanple selected from
anong halwgesefob246Cl , Br, 1), -OR6, -OCOR6, -N(R6)2, -NRoERRMs/0EPaR0,
-NR6COR6 or a cyclic residue, WD 2006/ 032461 PCT/ EP2005/010143 -15 or
salts of these conpounds and optionallyg pharmaceutically conventi onal
carriers, diluents and/or auxiliaries. Preferred conpounds are those of the

genengI f erﬁé'rhlé dckds, or éﬂ(dﬁﬁpl%%rgé\'\@cﬁr&ngfc Bt sufforiic a'éldsT'é'hch 'a? fapi ch X,

4 and R6 are defined as above or the salts thereo Goup Eis
pr ef er abl yn$tena¢Mrateqom@syﬂaissnrbasyiatashéiygmgnsuﬂfata; ane potipglargs | and

1. Particul eferred c ounds are those.of, the general formula | in
whi ch i 1 DTl R SRR BE S ab ey 4E SRty R EP B RS A ds o
nmodi fied aAixelire® oPEnabticGkEr a%d/bHARsiBofmergr ef erably a hydroxyguani di no or
hydr oxyam di no function. Such nodifications have only been known as

synthe8is internediates in the production of urokinase inhibitors of the
gﬂggleglt 23_(9)?0“8%3%9& %)a)} gc?nqainpgr% gPr%%l% isg ulra %t h\ﬁ'sgt)(lraqaa or}%troma iger to been

rings. Preferred examples of cyclic residues are cycloalkyl residues, aryl

residues, heteroaryl residues and bicyclic residues. Mono- or bicyclic residues

are particularly preferred. The cyclic residues contain preferably 4 to 30, in

10  particular 5-10 carbon atoms and heteroatoms as ring atoms, and optionally
one or more substituents as previously stated. Heterocyclic systems
preferably contain one or more O, S and/or N atoms. Preferred bicyclic ring

systems are those with a -CO- residue.

15  Alkyl, alkenyl and alkynyl groups preferably contain up to 4 carbon atoms. R’
is preferably H or an optionally substituted C4-C4 alkyl residue, for example -
CH; or a C4-Cg alkylaryl residue, such that -CO-X-NR" may, for example,
represent a glycyl, alanyl, phenylalanyl or homophenyialanyl residue. R?is
particularly preferably H or a C4-C3 alkyl residue, such that Y may, for

20 example, represent an OH or O-C4-Cs-alkyl residue. R? is particularly
preferably H. In the compounds I, R® preferably means -NHR®, particularly
preferably -NH(C-Cs)-alkyl, unsubstituted or substituted, for example -
NHC,Hs or -OR®, particularly preferably -O(C+-C3)-alkyl, unsubstituted or
substituted, for example ethyloxy or benzyloxy, or -O-aryl, for example

25 phenyloxy. In compounds Hl and Ill, R® is preferably -H or C+-Cj alkyl.

Preferred compounds are those in which the structural element Z denotes R?,
in which R* means an alky! residue with a cyclic substituent, for example an
optionally substituted phenyl residue or a bicyclic residue, such as for

30 instance



The conpounds may be present as salts, preferably as physiologically
acceptable acid salts, for exanple salts of mneral acids, particularly

pr ef er abl ywasotwesaghl ori des or hydrogensul fates, or as pgdlgSeiipigust abl e VWO
2006/ 032461 PCT/ EP2005/ 010143 -16 organic acids, for exanple of organi c
carboxylic or sulfonic acids, such as_j¢r instance tartrates, mesylates or
besyl ates. Hydrogensulfates are particularly preferred. The conpounds may
be present as optically pure conpounds or as m xtures of enantioners and/or
di astereoners. SyQycl i CHyesi dues may c@ngai nCHpe or nore saturated,

unsaturated or ard fc "rings. Preferréd %anples of cyclic residues are
cycl oal kyl residues, resi dues, heber ) resi dues and bicyclic

resi dues. Mono- or & residues a .‘ icularly preferred. The cyclic
resi dues contain ably 4 g0 30, in #pdarticular 5-10 carbon atons and

het eroatons as ring atons, and optionally one or nore substituents as
previously stated. Heterocyclic systens preferably contain one or nore 0, S
and/or N atons. Preferred bicyclic ring systens are those with a -CO
residue. 15 Al kyl, al kenyl and al kynyl groups preferably contain up to 4

car bon at onerticetarlyipreferisidecarmpyumnisaresthospin wihith R* messisia stbstit@edCs al ky !

resi due, for ex 3 a Cl- al kyl aryl residue,, such that -CO X-NR
may, for e alfﬂ)ﬁ@rsr%&%%ﬁgs@n%k\ga@f?ﬁ%ue 5‘?%&{1?1’ }Iorpq;@rqg,ﬁaaag?,mzyéfesﬁue,
hormopheny | ghighYhay @eﬁ@mly B siiisstitiRutih Ghétardripara Pbsitidhl Wit halbggnCl- 3 al kyl
resi due, such that may, for 20 exanple, represent an OH or g}Cl- C3- al kyl
resi due. FREd/er d¥Ps.iwhergin the halegen ishsslestedifronn laenangpoGhdir dnd IR5 preferably

means - NHR6. ..part.icul arl ref.erably -NH(CLl-C5)-al kyl, unsubstituted or
substi t ut &%ﬂl?@lpﬂ&p&é}%f%ﬁiy Oﬂlﬁ&% or -OR6, particularly preferably
-Q(C -C3)-al kyl, unsubstituted or substituted, for exanple ethyl oxy or

benzyl oxy, or -O-aryl, for exanple 25 phenyloxy. In conpounds Il and Ill, R6
i s pref er abhgmagt bighty pedesed gompounds are:

10 N-a-(2,4,6-triisopropylphenyi-sulfonyl)-3-hydroxyamidino-(L)-phenylalanine-4-
ethoxycarbonylpiperazide (WX-671),
N-a-(2,4,6-triisopropyl-phenylsulfonyl)-3-hydroxyamidino-(D)-phenylalanine-4-
ethoxycarbonylpiperazide,
N-a-(2,4,6-triisopropylphenyisulfonyl)-3-hydroxyamidino-(D,L)-phenylalanine-

15  4-ethoxycarbonylpiperazide,
N-a-(2,4,6-triisopropylphenyisulfonyl)-3-hydroxyguanidino-(L)-phenytalanine-
4-ethoxycarbonylpiperazide (WX-683),
N-a-(2,4,6-triisopropylphenylisulfonyl)-3-hydroxyguanidino-(D)-phenylalanine-
4-ethoxycarbonylpiperazide,

20 N-a-(2,4,6-triisopropylphenyl-sulfonyl)-3-hydroxyguanidino-(D,L)-
phenylalanine-4-ethoxycarbonylpiperazide,
N-a-(2,4,6-triisopropylphenyisulfony!)-3-hydroxy-guanidino-(L)-phenylalanine-
4-ethylaminocarbonylpiperazide (WX-685),
N-a-(2,4,6-triisopropylphenyisulfonyl)-3-hydroxyguanidino-(D)-phenylalanine-

25 4-ethylaminocarbonyipiperazide,
N-a-(2,4,6-triisopropylphenylsulfonyl)-3-hydroxyguanidino-(D,L)-
phenylalanine-4-ethylaminocarbonylpiperazide,
benzylsulfonyl-(D)-Ser-Gly-(4-hydroxyguanidinobenzyl)amide (WX-678),
4-chiorobenzylsulfonyl-(D)-Ser-N-Me-Ala-(4-hydroxyguanidinobenzyl)amide,



Preferred conpounds are those in which the structural elenent Z denotes R4,

i n which R4 neans an al kyl residue with a cyclic substituent, for exanple an
opti onal | YO8 ed phenyl residue or a bicyclic resiPGUEP2OBOI0HE for 30
i nstance WD 2006/ 032461 PCT/ EP2005/ 010143 -17- H3C CHs HC CHs O 's O or
Particularly preferred conpounds are th®se in which R4 means a substituted
or unsubstituted Cl1-C3 al kyl aryl residue neans, for exanple a benzyl

resi due, SHehlocebenaylssionshdd)-§enels(thbydroxyedanidinobeazyjamigea position with

and 1. BRI arEE E  E Rt BR R o e e

conpounds 4khlordidenzylsulfonyl-(D)-Ser-Ala-(4-hydroxyguanidinobenzyl)amide and the _
Na-(2,4,6-tril soprgtpyl phenyl - sul f onyl ) - 3- hydr oxyam di no- (L) - phenyl al ani ne-4
108 £X

- et hoxyca¥alsrieags amplenbesiiydrogensulfatés, such as for instance WX-671
N-a- (2,4, 6_-t§'pi sopropyl - phenyl sul f onyl ) - 3- hydr oxyam di no- (D) - phenyl al ani ne- 4
- et ho;ycar% Y1 pi per azi de,

N-a-(2,4,6-triisopropyl phenyl sul fonyl) -3-hydroxyam di no- (D,
L) - phenyl al ani ne- 15 4- et hoxycar bonyl pi ger azi de, _
N- a- (2, 4, 6he fargupatinns ageenging ie theinvenion ganiairy g dberameutically) agiiveny| al ani ne-

4- et hoxyc | Rt per.azi - . C

N-a- (2,4, aﬁm&%&%@@%&%@%&%@@@%%Vﬁ?%&?ﬁ@éﬂﬁ G?“\@tk\’ﬁ) Eaphenyl al ani ne-
4- et hoxy cagthemibgicaky aztelrabléQuantity of the alcohol and/or polyol, an aqueous
N-a-(2,4,6-triisopropyl phenyl -sul fonyl)-3-hydroxyguani di no- (D, L%-

pheny| @l arPhaseswih hy%b@@mﬁmwﬁsm@ﬁa&nt@@,a"y isotonising agents and further

N o SR BB BL B SRS et e o e e

The formulations according to the invention preferably contain the active
ingredient in a proportion by weight of 0.5 to 10%, preferably of 1 to 9%,

15  particularly preferably of 2 to 5%, relative to the total weight of the formulation.

The active ingredient is preferably present in a concentration of up to

100 mg/mi, preferably up to 80 mg/ml, preferably up to 60 mg/ml, preferably

up to 50 mg/ml, more preferably up to 40 mg/mi, still more preferably approx.
20 30 mg/ml, still more preferably approx. 20 mg/ml, still more preferably approx.

10 mg/ml, still more preferably approx. 4 mg/ml, still more preferably to

approx. 1 mg/ml, preferably up to approx. 0.1 mg/ml. The formulation may

optionally be further diluted before use.

25  The alcohol or the polyol for the purposes of the present invention comprise
physiologically acceptable mono- and polyhydric alcohols. A polyol is here
taken to mean a polyhydric alcohol. In particular, it may be a dihydric alcoho!
(diol) or a trihydric alcohol (triol), or also a polyhydric alcohol.

30 Ethanolis, for example, preferred as a monohydric alcohol. Other

physiologically acceptable alcohols may, however, also be used.



N-a-(2,4,6-triisopropyl phenyl sul fonyl) - 3-hydr oxyguani di no- (D) - phenyl al ani ne-
25 4- et hyl am nocar bonyl pi per azi de,

N-a- (2, 4, 6wbribésaapds@py! phenyl sul fonyl ) - 3- hydr oxyguani di meT(dP26051010143

phenyl al ani ne- 4- et hyl am nocar bonyl pi per azi de,

benzyl sul f onyl - (D) - Ser - d y- (4- hydr oxygtgni di nobenzyl ) am de (WK-678),

4- chl orobenzyl sul f onyl - (D) - Ser - N- Me- Al a- (4- hydr oxyguani di nobenzy |) am de,

WO 2006/ 0324i6d1sREHiEER &di3r be BB nsidered hysiologicall tabl
r Bl or ph gl dis T B PhHEdE be dnsidered are physiologically acceptable

benzyl sul fdialgl anddrioe mnexamtie\of @prefetrad iriph baingdi glptenok yBly aois dee also

4- chl orobenzyl sul f onyl - (.D),: Ser - Al.a- (4- hydr ox ani di nobenzyl ) am de and t he
aal 1t her BBIEDIY BCaRng PARE e eRy B SRt Il ol af S5Ph PR ce Wk 671
5 HSH. Thecdiophutiiciesqlassiording to the invention contain a
therapeutiéc]g?lyﬁgizt%e q%gﬁtity of the active ingredient based on a

phenyl & ani ne derivative, a physiologically acceptable quantity of the

| cohol | yol 10 ph i th buff tituents and
opt onal | v\ P alBRpLERoE e alRrerrietatany Alasent 89S ehAEPARRUER nai ui dual |y
or 1n-m Xti‘éﬁ%ﬁla‘ﬁg&(‘éf@efd]ﬁ%!té’ﬂ% inBREM in sUdita GRRALyAhRPINS 86%RbHERY (O the

I nvention prefer contain the active ingredient in a proportion by
wei ght of Corstituted @pprox. @060 preferablyt 40-B%%, Ivoreaprafenably 4§-55Cf er abl y of 2

to 5% relative to e total i ght. of, the formul ation.,. The act.ive

gt edi entost preieablitagrbReadfh S o hE unlRR pEe it Randshong:
prefergply up to 80 ng/nl, preferably up to 60 ng/m, preferably wup to 50
ng/mM, nore preferably up to 40 ng/m, still nore preferably approx. 20 30

mg/ M, stiAlmixture gb pefyet abd aleghwl sxpardioulagy prefesnedl Thauatio pf ef er abl y appr ox.
10.mg/ M, still nore . preferahl [ OX,. / still e, preferably to
approx. 1 WYW#?'CW‘gf'gi‘lﬁfﬂ 9@?%@?@8@?%2405%1{“@%9 PrefW(gB;yo?'ﬁJPaﬁ'lii’on nmay
opt i onal | yslpmbis bgErbly Hire O dicemesepreRiablyes:al cohol or the pol yol for
t he purposes of the present invention conprise
15 The mixture preferably comprises a mixture of a glycol and ethanol. A mixture
of propylene glycol and ethanol and of polyethylene glycol and ethanol is

particularly preferred.

The aqueous phase, comprising a buffer, is preferably selected from a group
20  of physiologically acceptable buffers, in particular acetate buffer, citrate buffer,
phosphate buffer and the like; the buffer component preferably comprising a
sodium acetate buffer. Other acetate buffers are, however, also suitable, for
example potassium acetate buffer, calcium acetate buffer. The person skilled
in the art is capable of selecting a suitable buffer from among physiologically

25 acceptable buffers, in particular acetate buffers.

The aqueous phase is preferably present in a quantity of up to 70% relative to
the volume of the entire formulation, preferably of up to 60%, more preferably
of up to approx. 50%. Of course, the pharmaceutical formulation may, if

30 necessary, be diluted before use. The formulation is preferably diluted
immediately before use, preferably with an isotonising agent or an isotonic
liquid, such that an isotonic solution suitable for infusion or injection is

preferably produced.



physi ol ogi cal | y accept abl e nono- and pol yhydric al cohols. A polyol is here
taken to | yhydric alcohol. In particular, it nmay be a di hydric
al.cohol ?@?&0&/@24% trihydric alcohol (triol), or also %TMZQ?WHPP@

al cohol. 30 Ethanol is, for exanple, preferred as a nonohydric al cohol.

Ot her physiol ogical |y acceptabl e al coB8Fs may, however, also be used. WO

2006/ 032461 PCT/ EP2005/010143 -19 Pol yols which may in particul ar be
consi dered are physiologically acceptable diols and triols, an exanple of a

f d g ' : i t,ahl ding to th
Pivent | on. | i BBl oAb Rese M S dnd¥nfiafod By uRdb BRI pol yer hyt ene.
glycol . 5 pieterablyolpto 800/HaV, trivge peéfeedblpug toRB0DEHRP INfoker wmefsthbiylug he

phar maceut | c W&Brrmiul ation according to the invention in such a quantity
that this @oﬁﬁ; tStllypate praie@dapiARPIOX 2TABOMY. pref erably 40-60% nore

preferaply 45-55% nost preferably approx. 50%rel ative to the volune of
the entire fornmulation. 10 A m xture of polyol and al cohol is particularly

pr ef er r ed. TAd éormatlatioroaccardingoio: tak ¢alenitionsmig aaditioabRy abmprise@m 2: 1 to 10: 1,
more preferably 3:1 to 8:1, _still nore preferably 4:1 to 6:1 and nost
pr ef er abl yisgtofising agrat ang/enfurtha sutian juksapees shieh arafamianto thegl ycol

and et hano, emﬁn@kﬁkﬂﬁﬁth@BpPrOPV'e”e gl ycol and ethanol and of polyethylene
gl ycol and ethanol I's "particularly preferred. The aqueous phase, conpri sing

a buffer, is preferably selected froma group 20 of physiologically
acceptabl e_buffers, in particular acetate buffer, citrate buffer, phosphate
buf f er 1%ndThe isotoniaingiagent ig pwfei@bhpasugar of pieéerablysaleatgdifimg a  sodi um

acetate bu t f: y 8l ' e, for
xarl o porone, o Bartie'dhtedt LS fidfose RS B BRor HetB b on sk 11 e
i E t _heI ar _tdé>|et|ro:s@pabhelaste, glcerdliand raixturet atereob Ufifecis ofdristhg agest is
si ol ogi ca
Py J prefer%bly present in the form of a solution. The isotonising agent used is
preferably an approx. 1 to 10%, preferably 2 to 7%, particularly preferably 5%

15  solution. A glucose solution is particularly preferred.

The formulation according to the invention may furthermore contain auxiliary

substances which the person skilied in the art may readily determine.

20 ltis furthermore preferred for the formulation according to the invention, at
least the aqueous component thereof, to have a pH value in the range from
3.5 t0 9.0, preferably a pH value in the range from 4 to 7, and particularly
preferably a pH value in the range 4.5 to 5.5.

25 The formulation according to the invention may be used for various routes of
administration, for example as a liquid formulation, parenterally, as an
infusion, intramuscularly, intravenously, subcutaneously etc. The formulation
is preferably administered intravenously or intramuscularly. The auxiliary
substances suitable for this purpose may readily be determined by the person

30 skilled in the art.

The formulation according to the invention may optionally be used in

combination with other active ingredients, for example cytostatic or cytotoxic



25 acceptable buffers, in particular acetate buffers. The agueous phase is
preferably present in a quantity of up to 70%relative to the volune of the
entire for MAZAPYEA4 hreferably of up to 60% nore pref erPABVEP2ORY010143¢ o
approx. 50% O course, the pharnmaceutical fornulation may, if 30 necessary,
be diluted before use. The formul ation2is preferably diluted inmediately
before use, preferably with an isotonising agent or an isotonic |iquid,
such that 2@FNtsciopsXamplg dexerubioin, tagnlatin,d-flierusiasih ooantibpdies iaod i s

pr ef er abl Yp pfidced. WO 2006/ 032461 PCT/ EP2005/ 010143 -20 The buffer is
preferably present in a concentration of up to 1000 mM preferably up to
500 MM nore preferably up to 250 nM nore preferably up to 200 mM still
nore preferably of approx. 100 nM 5 The fornul ation according to the

i nvention fefmHiatighasesrdewrprine dnvantiongeay hesiseg fapeatenieral or f urt her
20X 1 suhpiansin, o i ab ol ISR PRI Bk, o3,

1o The 1sotonising agent I's preferably a &ted from

among, f orfoeksuwiba, The dailpeose iDPrFerabiic5250, mgoparticlarly (Prafiral 20-act ose,
dextrose, trehal ose, glycerol and m xtures thereof. The isotoniSing agent is

pr ef er abl y14} Exeintthe caspof sybayignequs or intraspuscriay adoinistiationrehd®t used i s

preferably r 9 ] to 7% .particularly preferably
5% 15 sol u?(l%]oﬁ&ag' uu(l:%Tl eBrseoﬁQré%) f@%ﬁkgbgﬁé ﬁ @m g?ﬁ%,gfdﬁﬁﬁ}é?'?%%ﬁ The

fornul at i cadmirtstrationg il eattheasarsativeotd amuvéraigeRIdyONEighoBF PO Rgauxi | iary
subst ances whi ch the person skilled in the art may reagily determne. 20 It

i s furtherfepenisiralion pwgepds preferakly picadaty taenes weekt o t he i nvention, at
| east the aqueous conponent thereof, to have a pH value in the range from
3.5to 9.0, preferably a pH value in the range from4 to 7, and particularly

pr ef er abl yTlse présent ittventioh hsd prrofied & cbAcénthate consisting of a formulation
according to the invention, wherein the active ingredient is present in a
concentration of up to 100 mg/ml, preferably of up to 80 mg/ml, more
15  preferably of up to 50 mg/ml, still more preferably of approx. 40 mg/ml. The
buffer is preferably present in a concentration of up to 1000 mM, preferably of
up to 500 mM, more preferably of up to 250 mM, still more preferably of
approx. 100 mM.

20 A concentrate in which the concentration of the active ingredient is 40 mg/mi

and the concentration of the buffer 100 mM is particularly preferred.

The concentrates and formulations according to the invention may be stored
without major loss of purity and active ingredient for an extended period,

25 typically at two to eight (2-8)°C but also on storage at elevated temperature,
for example at 40°C.

The active ingredient compounds are suitable for combatting diseases which
are associated with pathological overexpression of uPA and/or urokinase

30 plasminogen activator receptor (uUPAR). They are, for example, capable of
highly effectively inhibiting the growth and/or propagation of malignant
tumours and the metastasisation of tumours. The uPA inhibitors may here

optionally be used together with other antitumour agents or with other types of



25 The formul ati on according to the invention rﬁay be used for various routes
of admnistration, for exanple as a liquid fornulation, parenterally, as an

i nfusi on, wobtp@mssayl arly, intravenously, subcutaneous! $c@l$a005R$014
formulation is preferably adm nistered intravenously or int rarruscu? arly.

The auxiliary substances suitable foroghis purpose may readily be
determ ned by the person 30 skilled in the art. The fornul ati on accordi ng

to the in ' anall HSERqd " .0 | r active
i ngr edi en;@mwt@gﬁgﬁb@ﬁggﬁﬁ‘c or %?&o?@gﬁ@“'%fio%g%égi@ﬁg’%
PCT/ EP2005I8d @tid: ir2dtheagPAtassdciated aanforaiRAR-@ssbtiatet diseagdat i n,
5-fluoro-uracil or antibodies and peptides. The fornul ati on according to
the invention may be used for parenteral 5 administration, for exanple for

i Nt ravenouphd¥e ¢ RS |4y ] },a(?ﬁé fenfiBkibt ' e daily dose
I's preferabl yGS-dgFSIé)@ung, %{aéra‘ﬁdcdtyllirsf 9@gle ercg%ﬂy '%’-b“@‘fé’gﬁﬁgﬂf’n l?he case of
subcut &nearxl/or piopagatiors ofivealigadnt tarsturat foo examg lelim&ropagatsr incul ar |y
preferably 50-250 ‘1[’%6] n the case of jintravenous adm nistration, in each case

rel ative tRANGFEURSFHGIRORA JUROUGRTOWh IRgnaymary saggemAANdeon proceeds

pref er abl ynapetadeitlon 4d %(EI?S weekly. The present invention also provides a
concentrate consi sting oy a fornmulation according to the invention, wherein

the active ingredient is present in a concentration of up to 100 ng/m ,
pref erabl y. e 15 preferaply of up to 50 still

of . 1o 80 [, r. y p mg/m
more pref e?%‘rﬁﬁgpr%aﬁgqr}%nm@ tggl"f'r‘f‘?n“ﬂﬁ'earelfklfth%ﬁmW@ Hrepelwinohessent in a
concentyr at imA. ; : re preferably
of upn]:Do 2&5%16\]@1(\%/[&0@1:9 }#dl%%?%%&%{agﬁ;ﬁ%qgt ¥°@%S?t§§.&'§%%%w&£% concentrate
i n-whi ch tdrthritispirdlammaatiam ostedgreosis| fetieopathies]ifend xdaraptagafethtedand t he
concentration of the buffer 100 nMis particularly preferred. The
concent r at88CWAHIegRRRIRLPN JAPra¥RHING blistering Wethfer%é'h?%ﬁit'%PeH@@gl& ed

vulgaris.

15 Administration preferably proceeds jointly, for example as a pre- and/or post-
treatment, and concurrently in association with surgery, radiation treatment

and/or chemotherapy.

The present invention also provides the use of a concentrate according to the
20 invention for the production of an active ingredient solution suitable for

injection or infusion by dilution in suitable isotonising agents, wherein a 5%

glucose solution is preferably used and the active ingredient concentration

«««««

preferably amounts to up to 1 mg/ml.

25  The formulation according to the invention is used for combatting urokinase-
associated diseases, in particular for combatting tumours, for example for
combatting mammary carcinoma and pancreatic carcinoma and/or

metastasisation.

30 The present invention also provides a method for stabilising pharmaceutical
formulations comprising a compound which comprises an amidino,
hydroxyamidino, guanidino and/or hydroxyguanidino group, preferably

amidino- and/or guanidinophenylalanine derivatives or the hydroxy



w thout major loss of purity and active ingredient for an extended peri od,
25 typically at two to eight (2-8)C but also on storage at el evated

t enper at urwo 20d6ms248xanpl e at 40C. The active ingredi ent pcoposesdsoias €
suitable for conbatting di seases which are associated w th pathol ogi cal
over expressi on of uPA and/or uroki nase330 pl asm nogen activator receptor
(uPAR). They are, for exanple, capable of highly effectively inhibiting the
growt h an i i i i t t.ashisat i on of
Lmour s, R S B B B e L of her
ant i t unourorayeintereotheneafhand lheraqugess phfasAOoPNDGiIBataffePGM EP2005/ 010143
-22 treatnent .. for ex% | e Jdrradi gti.on r rgery. The inhibitors are

f ur t her mor'e°toRIs¥y ag?ﬁ’ngp{?fea‘ﬁ%? GERDQ@%Baa%‘?ed and/ or uPAR-associ at ed

di seases. These conpounds are capable of highly effectively inhibiting the
grow h 5 and/or propagation of malignant tunours, for exanple tunour

pr opagat i obhé alcogalmﬁ'raaaoliyol,(ﬂw bufienhand thenisatonigingvage nharesasrdescréxedci nonma and
the nmetastasisation of tunours. The inhibitors according to the invention
are furt héliPfe also active in other 10 uPA associated di seases, for
exanple for conbatting di seases such as arthritis, inflanmmuation,
osteoporosis, retinopathies, for exanple age-related nmacul ar degeneration,

i n pr event Theyattiviesingredignti usedhie psefenally @gi amidinga@nddrgus  vul garis. 15

Adm ni stration,preferably. proceeds jointl for exapmple as a pre- and/or

post - treaﬁ"i‘?ém'ﬁoﬁfh%ﬂyi%ﬁgb rf&ﬂ‘ﬂagv?ﬁ'aé{wo%l%‘ﬁ"zﬁ?wﬁﬁ”@m 8&Y3 8Sadi at i on
treat ngnt qcidbel spgaot herapy. The present invention also provides the use
of a concentrate according to the 20 invention for the production of an
active ingredient solution suitable for injection or infusion by dilution

i oo o RS ERrEBRCHE oHRBEE e Mo ROBRSPLLE Lol PreTerably
limiting it in any manner.

15  Description of the figures

Table 1 shows the maximum solubility of WX-UK1 in various solvents and

solvent mixtures.

20  Figure 1 shows the variation in WX-UK1 purity and in pH value at 40°C in
PG/EtOH/water (4/1/5).

Figure 2 shows the potential breakdown mechanism for WX-UK1 in aqueous

solution.
25
Figure 3 shows the pH-dependency of WX-UK1 breakdown at 60°C observed
over 48 h.
Figure 4 shows the stability of the individual WX-UK1 formulations at 60°C.
30

Figure 5 shows the stability of the buffered WX-UK1 formulations in

comparison with the unbuffered solution.



preferably amounts to up to 1 ng/m . 25 The formul ation accordlng to the
invention is used for conmbatting urokinase- associ ated di seases, in

parti cul arwd edoseeriat ti ng tunours, for exanple for conbetmbngynunnﬁry
carci noma and pancreatic carci noma and/ or netastasisation. 30 The present
invention also provides a nmethod for _stgabilising pharnmaceuti cal
formul ati ons conprising a conpound whi ch conprises an am di no,

hydr oxyami |y

i i e e B oy Y0

2006/ 0324@vePETh&mb805/ 010143 - 23 conpounds thereof, by addition of a
suitable quantity of a polyol or an alcohol or a mxture thereof, and an
aqueous phase conprising a buffer. An isotonising agent is preferably
additionally added. 5 The al cohol, the polyol, the buffer and the

i sotoni sing agent are as described above. The active ingredient used is
preferably an am di no- and/or guani di nophenyl al ani ne derivative having a
uroki nase inhibitory action, as 10 descri bed above. The foll owi ng Exanpl es
are intended to illustrate the invention but without Ilimting it in any
manner. 15 Description of the figures Table I shows the maxi mum solubility
of WK-UK1 in various solvents and solvent m xtures. 20 Figure 1 shows the
variation in WK-UK1 purity and in pH value at 40Cin PGEOH water (41115).
Figure 2 shows the potential breakdown nmechani smfor WK-UK1 in aqueous
solution. 25



Figure 3 shows the pH-dependency of WK-UK1 breakdown at 60C observed over
48 h. Fi gég, 3&@9& the stability of the individual WK-UK1 fornmul ati ons at
60C. 30 éd 2 ows the stability of the buffered WEHEF2PGHPN4At i ons in
conparison with the unbuffered solution. WO 2006/ 032461 PCT/ EP2005/ 010143
-24 Figure 6 shows the purity and cont®ht of the WK-UK1 fornul ations at 40C
over 5 nonths. WO 2006/ 032461 PCT/ EP2005/010143 -25- Exanpl es Exanpl e 1:
pH depend Plesict i ve i ngredi ent breakdown 5 The pH dependency of active
i ngredi ent breakdown (WK-UK1) was investigated at three different pH val ues
with heat treatnment at 60C by dissolving 2.5 ng of WK-UK1 in 1 m of

et hanol / walExample 1: pbl-depénderty of astivatingredient Bréakdowed i nto three
vessels. One aliquot was adjusted to pH 2 by addition of 20 pl of 1 N
hydrochl oric acid, a second aliquot was adjusted to pH 10 11 by addition of

20 pl_af 2rib BAdidBiuco s denpolidrb AlnPBR ABBWHTLA K1 gl vas | eft at a

neutral pH Arter I ncuba I ons were ‘analys defi ned points

in time (Qnvéstighteciatite kijffargntpidnaluds witls habt reatmentditaarcry HPLC met hod.
It was found that V%( UKL, remained stable at an acidic pH for_ the
i nvest i gat@8SYEPBF> "G OBVMW%\I” bml i sthanaliwateridvbrvolivalidiig e to rapid 15

br eakdown S TIAY ' : 0 | Ve di ent
stability %Utpy)%ﬁ \yg%la i@ﬁg%?lﬁgoo@ﬁ%é g{;lg%grgg %P‘% aﬁi%ﬁb%? (%8 l@g%de}'og?}gll%lﬁ (PG and
0.1 m of addiiorobf 2@1éofidleHydnocBDris it $séetbridoalitflotwasfadfistelto pFhi s
sol ution V\?S mage,_up V¥ith 0.3 m of _ ) _ _
10 1 by addition of 20 ul of 2 N sodium hydroxide solution and the third aliquot

was left at a neutral pH. After incubation, the solutions were analysed at

defined points in time (0, 5, 12 and 48 h) by means of a stability-indicating

HPLC method. It was found that WX-UK1 remained stable at an acidic pH for

the investigated period. At a neutral or basic pH, however, moderate to rapid

15  breakdown of WX-UK1 was observed (Figure 3).
Example 2: Active ingredient stability in polyol/ethanol formulation

0.4 ml of propylene glycol (PG) and 0.1 ml of ethanol were added in

20 succession to 40 mg of WX-UK1. This solution was made up with 0.3 mi of
water and stirred until the WX-UK1 passed into solution and the solution
exhibited slight opalescence. The remaining water (approx. 0.2 ml) was then
added. The solution Was then stored at 40°C and the pH value and purity of
the solution were in each case analysed after a period of 2, 4, 6, 8 and 12

25 weeks. To this end, 250 pi of the WX-UK1 solution were transferred into a
100 ml measuring flask and made up with water/acetonitrile (50:50 vol/vol) to
the graduation mark (concentration: approx. 0.1 mg/ml of WX-UK1). 20 pi of
this dilution were then analysed by means of a stability-indicating HPLC
method analysed (see Annex). pH value-analysis of the WX-UK1 solution was

30 carried out by means of a potentiometric method at 20-25°C. It was found
(Figure 1) that the higher is the pH value of the solution, the faster WX-UK1
breaks down.



water and stirred until the WK-UK1 passed into solution and the solution
exhi bited gl.i opal escence. The renai ni ng water (approx was t hen
added. The&?&ﬁ&{/q%‘ﬁ was then stored at 40C and the pH vé’FGéEPéWH’%%}r“?ty of
the solution were in each case anal ysed after a period of 2, 4, 6, 8 and 12
25 weeks. To this end, 250 pl of the VB8 LK1 sol ution were transferred into a
100 mM neasurin flask and nmade up with water/acetonitrile (50:50 vol/vol)
to the grEXRMBPI®A: AHPR"%@%&@M%W UKpdeopulationsg/ ni of WK- UK1). 20 pl
of this dilution were then anal ysed by nmeans of a stability-indicating HPLC
met hod anal ysed (see Annex). pH val ue-analysis of the WK- UKl sol uti on was 30

carried oun éachnesesS nfl of theofoliowirgrsslutionsred)iode piveRdpAifuicetit Thas f ound
(Figure 1) that the hjigher is the pH value of the solution, the faster

mx- UKL breddtionsoyare iensdesdoat A5e ardrtherpldyslusLand purityyef the septions:
t t f %! f foll
sol 5'[ Pgnlsv l%% & ﬂ;jcav\évgr ep g()egj;cecr.aé l‘Ilﬁgéd SO ﬁ?rfr(;zn&satt\?gpéu?hlﬁ ﬂ%‘%n&?’ doat O\é\nogg

and the pmsmpwr taedvvpmur(u )soaftrohhreertedrarﬁéfened Intoer €00 mieasdsrRgeflaskal ysed

after a perr(gd of 0, 12, 48 hour s To this end, 250 pl of the WK- UKl
sol ution v marigrrswrthwterr%etanme ﬁpﬁ%\e@l/upl)rrg the Geaduation matlc up with

wat er / acet I r tration is
appr ox. @Bh&‘%ﬁa@"%ﬁ? d igﬁ%/lﬁ'%{% Ilyq PPﬁf tﬁ% @Wé&)ﬁ\&q 1 solution
were t hen \Aﬁ)@UKsiablrbt}onmerEtrm‘n analysed by meansobfcaestabmtyﬂﬁ’rdffcatm@ MeLgod (see
Annex) . @({d VK- UK1 in water (neasure pH value) b) 40 ng/m WK-UKL in
PG et thnoIm seg-ANNeX)neasure pH value) c¢) 40 ng/m WK-UKL in

1, 2- propanedi ol / et hanol , anhydrous 15 d) 40 ng/m WX-UK1 in PG ethanol /40 nmv
sodiumcitrate, 4:1:5 (adj ust pHvalue to that of solution (b)) e) 40 nmg/m
WK- UKL i n G et hangs YOXA0K $ odvaterdretasuee pHivatue) 4: 1: 5

b) 40 mg/ml WX-UK1 in PG/ethanol/water, 4:1:5 (measure pH value)
c) 40 mg/ml WX-UK1 in 1,2-propanediol/ethanol, anhydrous
15 d) 40 mg/ml WX-UK1 in PG/ethanol/40 mM sodium citrate, 4:1:5 (adjust
pH value to that of solution (b))
e) 40 mg/mi WX-UK1 in PG/ethanol/40 mM sodium-acetate buffer, 4:1:5
(adjust pH value to that of solution (b))

20 In order to produce 80 mM sodium citrate buffer (pH value as above), 1.68 g
of citric acid monohydrate were dissolved in 8 ml of 1 N sodium hydroxide and
made up with water to 100 ml. The pH value was adjusted with 80 nM sodium
hydroxide. 1 mM buffer was obtained by 1/80 dilution and subsequent pH
adjustment.

25
Sodium acetate and sodium citrate at pH 5 were selected as a parenterally
acceptable system for buffering the WX-UK1 formulation and chemical and
physical stability were tested relative to the unbuffered formulation and an
anhydrous formulation. A phosphate buffer was not used because it was

30 known from earlier investigations that addition of phosphate buffer results in
formation of a precipitate in WX-UK1 solutions. The stability study was carried
out at 60°C in order to achieve more rapid breakdown of WX-UK1. The
citrate-buffered WX-UK1 solution very rapidly threw a precipitate, which, like
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(adjust pH value to that of solution (b)) 20 I'n order to produce 80 nM
sodiumcitrate buffer (pH value as above), 1.68 g of citric acid

nonohydr atweowers@3dicssol ved in 8 m of 1 N sodi um hydr oxpde/eapgson@gds up with
water to 100 ml. The pH value was adjusted with 80 nM sodi um hydroxide. 1
mM buf fer was obtained by 1/80 diluti.gay and subsequent pH adjustnment. 25
Sodi um acetate and sodiumcitrate at pH 5 were selected as a parenteral |y
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citrate-buffered WK- UKLl sol ution very rapi rew a precipitate, which,
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tested for o ade caI st abi | | ty
of the soo?htﬁwgﬁ%rtéé ﬁtyb P%RE} Kg%ﬁ#@ﬁeéﬁgrﬁ{ﬁag? gﬁﬁ'ﬁfeé thdni cal

stabi | ity sedbifithandieuesg HFAI thetio ALV AE é@élua[éﬁeﬂﬁgtﬁf@'ti'ty study for these
formul ati ons was ternminated after four days e sodium 5 acetate-buffered

WK- UK1 fornul ati on exhibited the greatest physical and chem cal stability.

ot hod, wa ORI G St B el dr R B er Loaum

acet atse- buffered solutions 10 On the basis of these results, sodium acetate
in various nolarities at pH5 was selected as a parenterally acceptable
syst em f ofOD g basia@f thasevesuita, saddimacetatenn satounmflaitiesatadlibi ty rel ati ve

to the unl%gsf ?élggtedoe[sny lp%?énqgra\w acceptable system for buffering the WX-UK1

formulation and chemical stability relative to the unbuffered formulation was
additionally tested. The stability study was carried out at 60°C in order to

15 achieve accelerated breakdown of WX-UK1 (Figure 5). The WX-UK1 peak
area percentage, determined by a stability-indicating HPLC method, was

evaluated.

Result: A considerable reduction in the rate of breakdown of WX-UK1 can be

20 achieved by buffering the formulation.

Example 5: Stability study over several months with a sodium-acetate-

buffered formulation

25  Production of a 200 mM sodium acetate buffer:

821 mg of sodium acetate were dissolved in 50 ml of water and adjusted to
pH 5 with concentrated acetic acid and the finished buffer solution was filtered
through a Millipore Millex GV 0.22 um syringe filter.

30



additionally tested. The stability study was carried out at 60C in order to
15 achi eve accel erated breakdown of WK-UK1l (Figure 5). The WK-UK1 peak area
per cent agevodats@sricned by a stability-indicating HPLC nethasho008880143

eval uated. Result: A considerable reduction in the rate of breakdown of

WK- UK1 can be 20 achieved by bufferi.rmg the formul ati on. Exanpl e 5:
Stability study over several nonths with a sodi unmacet ate- buffered

formul at i @rodbctiSetitlel TOD /M 8odideh HbétaesbufieReaNXgKNUbHAUatiBAl My of

sodi um acetate were dissolved in 50 nil of water and adjusted to pH 5 with
concentrated acetic acid and the finished buffer solution was filtered

T/ ERo0sFBaRE Wk iaed Ot S RdBSarl b el bRy or co

WK- UK1 f orgipdotinerd add@aOfoliewet K| sresthanel ThRdsaltion Wae raadespel and 9.6
m of propyl ene | ycol were added, followed by m of ethanol. This

2.4
sol uti &n With fraleoT 2905 sedinrmaceiatedpfferansostiriad uedtyXeUKdfmassednd stirred

until WK-L d,. | UL on: . ' exhihj slight

opal esceng’é% #ﬁ@ﬁoﬁ‘e%‘# mér)@gl%%fegﬁ‘bi\ggtsgg@ %%'géeér% ﬁ%q%é‘;%%ﬁén added. The
sol uti ons gujiem Gicetatebuifer ¢5 mil) Whs aherfiiatied artse sblations weesl daidedfto t he
purity and WK- UKL content of the solution were in each case anal ysed after

a period of mbaliquots argl then stgregeatidd’Ca therpurityiandaffel-Ukdcanterfrofithe wik- K1

vat or | acersftion B Bf4h AN o oot Her BERUGRP, 41 SodABICZREE T at on
approxg 0.7o tHié Bhd 0850\t bikthe- WXOURH sfiutidh weredirhndfe@ad ahtot1@08nIUKL sol uti on

were then anal ysed by nmeans of a stability- indicating HPLC nethod (see
Annex) . 13neasuring flask and made up with water/acetonitrile (50:50 vol/vol) to the

graduation mark (concentration: approx. 0.1 mg/ml of WX-UK1). 20 pl of this
dilution of the WX-UK1 solution were then analysed by means of a stability-

indicating HPLC method (see Annex).

15
The WX-UK1 content was evaluated relative to two WX-UK1 standard
solutions using the following formula:

WXUKT gl = R
Areap. = Test solution area (WX-UK1 peak) [mAU*s]
Area sy = Standard | area (WX-UK1 peak) [MmAU*s]
o Areasp = Standard Il area (WX-UK1 peak) [MAU*s]

Wsw = Weight of standard | [mg]
Wgepe = Weight of standard Il [mg]
C st =  Content of standard [%]
VL = Volume of injection solution used [ml]

20

Figure 6 shows the variation over time in both the purity of the formulations
and the content of WX-UK1. It is clear that both the purity and the content of
the buffered WX-UK1 formulation remain very stable, in contrast to the
unbuffered formulation (Figure 6).

25



The WK- UK1 content was evaluated relative to two WK-UKI standard sol utions
using the followng formula: WK-UK1 [ng/m] = Area PL X (Wsn + Wsn) x C St
(Area sn wanemn3s246) x 100 x V PL Area PL = Test sol uti poraptdsoMfaiKl peak)
[MAU*s] Area sn = Standard | area (WK-UK1 peak) [mAU*s] Area St2 =
Standard Il area (WK-UK1 peak) [mAU*s]log Wsn = Wight of standard | [ng] W
stz = Wight of standard Il [ng] C St = Content of standard [%4 V PL =

Vol unme of E)ﬁirﬁgfe' ENTHOWXIURY $6RAulat|dn 4%0m5'/|9|W ;ﬁoﬂa&% &&iﬁ | ation over
time in both the purity of theforrrulatlons e content -UKL. It
is clear tfaHowing methodsurity and the content of the buffer ed WK- UK1
formulation remain very stable, in contrast to the wunbuffered fornulation
(Figure 6). 25 WD 2006/ 032461 PCT/ EP2005/010143 -29- Exanple 6: The WK- UKl
formul ati qu)(gmrrg/m') is progiggpd using the follow ng nmethod: WK-UK1 40 ny
Propyl eneng;I ycol 0.4 Absol ute ethanol 0.1 m Water nake up to 1 m 5
WK- UK1 wa m@mlml into @4weksel and propyl ene glycol was added,
fol | oned by, et han his so pn was made up with 0.3 m of water and
stirred urf%(?&fm@&%hﬁ glassed ¢ﬁt B sol ution or the solution exhibited sli ght

opal escencgjatdihe renai ni ng wabRe upas 1t hen added.

5 WX-UK1 was weighed out into a vessel and propylene glycol was added,
followed by ethanol. This solution was made up with 0.3 m! of water and
stirred until WX-UK1 passed into solution or the solution exhibited slight

opalescence. The remaining water was then added.

10  Example 7: The sodium acetate-buffered WX-UK1 formulation (40 mg/ml)

was produced using the following method:

WX-UK1 40 mg
Propylene glycol 0.4 mi
Absolute ethanol 0.1ml

Sodium acetate buffer (200 mM) make up to 1 ml

oo WX-UK1 was weighed out into a vessel and propylene glycol was added,

15  followed by ethanol. This solution was made up with 0.3 mi of 200 mM sodium
acetate and stirred until WX-UK1 passed completely into solution or the
solution exhibited slight opalescence. The remaining acetate buffer was then
added.



to Exanple 7: The sodium acetate-buffered WK-UKL fornulation (40 ng/m) was
produced using the follow ng nethod: WK-UK1 40 ng Propylene glycol 0.4 m
Absol ut e é’f"l’i&&f’éf”-”@ﬂ mM Sodi um acetate buffer (200 mV) F’@PHBS%H"P n

WK- UK1 was wei ghed out into a vessel and propyl ene glycol was added, 15

foll owned by ethanol. This solution wassdrade up with 0.3 m of 200 nM sodi um
acetate and stirred until WK-UKLl passed conpletely into solution or the

sol uti on daamplecd: Stahjlity-insticating fRL.C method-farerifyincthea stahilityedf was t hen
dded. WO - 05/ 010143 -30 Ex le 8: Stability-indicati
adde tﬁgg@?@@gﬂﬁkﬁﬂéﬁig anpl e ability-indicating

HPLC net ho stability of the WK-UK1 fornmul ati ons:

Apparatus and conditions: HPLC system Agilent 1100 Columm type: LUNA C8(2)
5pm 250mm 4 6 mm 1D or Kromasil 100 Cl18 5 pm 250 mm 4 mm | D

Det ecti on ApR@REFg@ME UV 205 nm Sanpl e injector tenperature: 4C Col um
terrperaturgqncﬁ,‘(i)gg}%zlnj i ORyyeyme: 20 pl Agpentof1crystem G adient system
n

Fl ow rate:
Column type: LUNA C8(2) 5 ym, 250 mm,
46 mmID
or
Kromasil 100 C18 5 pm,
250 mm, 4 mm ID

Detection wavelength: UV 205 nm

Sample injector

temperature: 4°C

Column temperature: 40°C

Injection volume: 20 pl

Type of system: Gradient system

Flow rate: 1 mi/min

Run time: 44 min

Mobile solvents: A: buffer pH = 5.00 £0.05

(25 mM Na phosphate)

B: acetonitrile

. Gradient: Time |A[%] (B[%]
[min]
0 75 25

30 28 72
31 10 90
36 10 20
37 75 25
44 75 25 end




Run tinme: 44 mn Mbile solvents: A buffer pH = 5.00 0.05 (25 nmM Na
phosphate) B: acetonitrile Gadient: Tine A[%9 B[4 [mn] O 75 25 30
28 72 31 wO206/0336110 90 37 75 25 44 5 25 end 5 WO 2006/Ep2@5610143

PCT/ EP2005/ 010143 -31 Materials to be Water for chromat ography (gradient
grade) used: Acetonitrile for chromat®graphy Othophosphoric acid, 85%
Supr apur Di sodi um hydr ogenphosphat e anal ytical grade (>99.99% 25 nM sodi um

phosphat e Knatérils RHbe Waﬂ@rfo@ cﬂﬁorﬁsto‘éﬁa Jrlﬂi@ﬂt wd%%nade up Wi th water to
1000 m . The pH val ue wi th H3P04) Sanple

prepar at i ouSedAK- UK1 te’g‘f’mai%ﬁ[]{e 8ﬁc %n?) QB%P*\XX UKl (40 ng/ ) concentrate
were diluted wth 975 t 0:50 vol/vol). 100 pi of
this dilution soluti ono\?\ﬂ/ehrogka%ﬁ %8 ﬁé“éo%uﬂrﬁpgf wat er/ acetonitrile
(50:50 vol/vol) (c is BydmM Wdiogﬁﬂﬂﬁm%t@@r)alyﬂ@l T O3AGI%)
PCT/ EP2005/ 010143

25 mM sodium phosphate buffer pH = 5.00 £ 0.05

(3.55 g Na,HPO, were made up with water to 1000 ml. The

pH value was adjusted to pH = 5.00 £ 0.05 with H3POy)

Sample preparation:

WX-UK1 test solution: 25 ul of WX-UK1 (40 mg/ml) concentrate were diluted
with’975 I of water/acetonitrile (50:50 vol/vol). 100 yl
of this dilution solution were diluted with 900 ul of
water/acetonitrile (50:50 vol/vol) (c is approx.

0.1 mg/ml WX-UK1).



-32 Exanmple 9: HPLC-Ms nmet hod for identifying the deconposition

-UK1 formul ati ons:

separ at i oWVOBH§{08246b437 UV-VI S

products of

Apparatus HPLC system Waters Alliance: 2695 and
conditions: detector

VECHEPHIOPBI0140\ cr omass

ZQ single quadrupole M detector Column type: Symmetry C18 3.5 pm 2.1 X
100 nm Det ecti on wavel ength: UV 215 n@2 Sanpl e injector tenperature: 4C

Colum te
system Fl

Vet hanol SToBuSBhe 31 ¥ gt

erature: 35C

| njection volume: 20 pl Type of system G adient
mplecd: HPECMSnetimod for identifging thevdecomposiitient s: A° NH4AC
NHAAc buffer/ACN 30/ 70

(vol/vol) C

05/ 010143 -33 Gadient: Time A[%4 BC
[ [min] [99 O 100 0 O
Apparatus HPLC system: Waters Alliance: 2695
and separation module; 2487 UV-VIS
conditions: detector

MS detector:

Column type:

Detection wavelength:

Sample injector
temperature:

Column temperature:
Injection volume:
Type of system:
Flow rate:

Run time:

Mobile solvents:

Micromass ZQ: single quadrupole
MS detector

Symmetry C18 3.5 ym; 2.1 x

100 mm

UV 215 nm

4°C

35°C

20 pl

Gradient system

0.5 mi/min

16 min

A: NH4Ac buffer/ACN 72/25
(volivol)

B: NHsAc buffer/ACN 30/70
(vol/vol)

C: Methanol



10 0 100 0 11 0 20 80 12 0 20 20 13 100 O O 16 100 O O end Materials to
Wat er for chronmatography (gradient grade) be used: Acetonitrile for

chr omat ogr'¥BHY6(%5#4Q4i ent gr ade)

acetic acid (Suprapur)

Met hanol

(HPLC gr adi enPCHEXIIS/014L | al
Ammoni um acetate (HPLC grade) 50 mM NH4Ac:

Make up

3.85 g of NH4Ac to 1000 mi with water33 pH adjustnent to 5 with gl aci al

acetic aci-d_ WD 2006/.032461 PCT/ FP2005/010143
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Materials to

be used:

Methanol (HPLC gradient grade)

Glacial acetic acid (Suprapur)

Ammonium acetate (HPLC grade)
50 mM NH4Ac: Make up 3.85 g of NH4AC to 1000 m! with

water. pH adjustment to 5 with glacial acetic acid

Water for chromatography (gradient grade)
Acetonitrile for chromatography (gradient grade)




6. A pharmaceutical formulation according to any one of the preceding
clains, wherein the polyol is selected fromglycerol, propylene glycol and
pol yet hyl ewe mby/gsaksr 25 7. A pharnaceutical fornmul ati on gGeghgésidoisd@ any one
of the preceding clains, wherein the al cohol and/or the polyol is present
in an anmount of approx. 20-60%relatiyg.to the entire fornulation. 30 8. A
phar maceuti cal formulation according to any one of the preceding clains,
wher ei n conponent (ii) conprises a ncydimse of polyol/alcohol in a mxing
ratio of 2:1 to 10:1. WD 200 6/03 2 4 61 PCT/EP2005/010143 -35 9. A
pharmaceutical fornulation according to any one of the preceding clains,

furthernorg conpri.si an..1. setoni,si.ng _agent. and/ or further auxiliary

subst ances’?'or E%r%‘i%ﬁ'g‘%%%cajﬁ%r%%?{.'orgcﬁrgpnﬂnghar maceuti cal forrmulation
according to any) onea®faniiBiRoP RrekydnidHA! dFanidR8! §ha/drhe isotonising agent
is selected fromthe group consisting of glucose, ribose, sucrose,
sorbitd, |actose, deydrosggyanidinepb¢mdelanileyderivative rasradtivelingnedieritxt ur es

t hereof. 10 11.,.A ph ceutical fornulation cording to claim 10, wherein
the isotonisi n@ﬁage‘%ﬁ g}i@%&F ¢ ?(9°Sy(9| BEPdB'ﬁereﬁﬁeﬁz?Q_ ?Paul ar 5 percent
solution. 12. @#iphagiagaebisphas®@eompAtinga afer ding to any one of the
preceding clains, wherein the formulationexhibits at roomtenperature a pH

15 val ue of between approx. 3.5 to approx. 9.0, preferably of between

approx. 4.5 to approx.. 5.5 13 A pharnmaceuti.cal .fornulation accgrding to
any one ofét he %PZ‘@E@?H&”‘?@'i‘?mﬁ'a@%?‘%‘?‘?{gmema‘é%mi' Whﬁ?eé'alirﬂﬁﬁuﬁ%' sel ect ed
from Nay (2, 4, 6 @@in acetate buffer. .
triisopropyl phenyl sul fonyl) - 3-am di no- (D, L) - phenyl al ani ne- 4-
et-hoxycar bonyl pi perazi de, Na-(2,4,6-triisopropyl-phenyl sul fonyl) - 3-

o 3. A pharmaceutical formulation according to claim 2, wherein the buffer

is a sodium acetate buffer.

15 4. A pharmaceutical formulation according to any one of the preceding

claims, wherein the buffer is present in a concentration of up to

1000 mM.
5. A pharmaceutical formulation according to any one of the preceding
20 claims, wherein the alcohol is ethanol.
6. A pharmaceutical formulation according to any one of the preceding

claims, wherein the polyol is selected from glycerol, propylene glycol

and polyethylene glycol.

25
7. - A pharmaceutical formulation according to any one of the preceding
claims, wherein the alcohol and/or the polyol is present in an amount of
approx. 20-60% relative to the entire formulation.
30 8. A pharmaceutical formulation according to any one of the preceding

claims, wherein component (ii) comprises a mixture of polyol/alcohol in

a mixing ratio of 2:1 to 10:1.



guani di no- (D, L) - phenyl al ani ne- 4- et hoxycar bonyl pi perazi de, the L- enantioners
t hereof and the pharnaceutically acceptable salts thereof. 25 14. A

phar maceutwoabosioaz4sul at i on according to any one of the pcesedios®ioigs ai ns,
conprising as active ingredient Na-(2,4,6-triisopropyl phenyl -

sul fonyl ) - 3-am di no- (L) - phenyl al ani ne-3% et hoxycar bonyl pi perazi de, the

chl ori de, hydrogensul fate and/or sulfate salt thereof. 30 15. A concentrate

of a phar reaceutA phhrrhacentical farmuitivnr sbooeding taany e &ffthetphecadipgedi ng
clainms, wherein the active ingredient is_present in a concentration of up
to 100 ng/ m arfPiMe fytheraore compitsingan istenigingragan angd/ordodhem W0

2006/ 032461 chtﬁﬁ%?)egﬁgséngés 6?,%;0?@%%' ‘e‘sgﬁ‘{%%pﬁem rate according to claim

12, wherein the ac e rngrédien S a concentration of up to 40
nmg/ M and the buffer in a concentration of up to 100 nM 5 17. A

formul ation or concentrate according to any one of the preceding clains for
conbat 6i ng! Qir 04 RE3EVNACRIBiICAhIAsINUAtivaAGCerding to Anvmmfdgeme@dlﬁgncent rate

a0COr di N9 0" ATaae ey HONETESEHAIY sckhud BlEich fgnifc g, sorba tng

tunmours, for tunour ' preveéention, tirng andf} i ng

met ast asi sat i orconsting df gluadsa! ribos@rsucesee oIt lacosediddrdse, any one of
the preceding clains 1 to 16 for conbatting and/ or preventing manmary
carci noma, 15 tiideseagivcesels manaial andintixtumes Biereef sation. 20. A

formul ati on or concentrate according to any one of the preceding clains 1
to 16 for conbatting and/or preventing arthritis, inflamrmation,

ost eopor osifs, rRphamatdutieal fdrmulativanadcordiag o icimt €8 wiksrglrithe20
degeneration, in preventing blistering in the skin condition Penphigus
vul'garis. isotonising agent is a 1 to 10 percent, in particular 5 percent solution.

12. A pharmaceutical formulation according to any one of the preceding
claims, wherein the formulation exhibits at room temperature a pH
15 value of between approx. 3.5 to approx. 9.0, preferably of between
approx. 4.5 to approx. 5.5.

13. A pharmaceutical formulation according to any one of the preceding
claims, wherein the active ingredient is selected from Na-(2,4,6-
20 triisopropyiphenylsulfonyl)-3-amidino-(D,L)-phenylalanine-4-
ethoxycarbonylpiperazide, Na-(2,4,6-triisopropyl-phenylsulfonyl)-3-
guanidino-(D,L)-phenylalanine-4-ethoxycarbonylpiperazide, the L-

enantiomers thereof and the pharmaceutically acceptable salts thereof.

25 14. A pharmaceutical formulation according to any one of the preceding
claims, comprising as active ingredient Na-(2,4,6-triisopropylphenyl-
sulfonyl)-3-amidino-(L)-phenyialanine-4-ethoxycarbonylipiperazide, the

chloride, hydrogensulfate and/or sulfate salt thereof.

30 15. A concentrate of a pharmaceutical formulation according to any one of
the preceding claims, wherein the active ingredient is present in a
concentration of up to 100 mg/ml and the buffer in a concentration of
up to 1000 mM.



21. Use of a pharmaceutical formulation or a concentrate according to any
one of the preceding clains for the production of a solution suitable for

25 admi ni svoafobees2des | nj ection or infusion by diluting tg /dhBsismeasti cal
formul ation or the concentrate in a suitable isotonising agent, wherein the
maxi mum concentration of the active inggedient is up to 1 ng/m. 22. Use
according to claim?2l, wherein the isotonising agent is a 1 to 10 30 percent
gl ucose solution, in particular a 5 percent glucose solution. 23. Use of 'a
pharmaceutical fornulation or a concentrate according to any one of clains
1 to 16 f ol6.t r sAtcongeainaiecacoording o iclagmal 2, whereindths exctiee iMfPedRMBIN3I2461

PCT/ EP2005/ 010143 - 37 24. Us%@gf a pha{Q ceutical forgutlifat_i on or a
concentrate accOFIPAGNDCARENIERIONH! Up 1o 4 mg/mband the,putieind ng and/ or
preventing met agdrieint@tibA f up t8A00YpR1.0f a pharmaceutical formulation or a
concentrate according to any one of clains 1 to 16 in conbination with
cytostatic and/or cytotoxic agents. 26. A nethod for stabilising

phar maceut j£al roul at.i ons, conpri.sing a 0 active_ ingredient a conpound
i ch complT2esh STHAHPRET coRGRIAS Anrarting (LaRiPes o6t asedng

hydr oxyguani di ngagh®$8?.cobib hrwmaééf-aés_&dfﬁt{eéleﬁs%a%'égﬂ“ty of a polyol or
an al cohol or a mxture thereot and a suitable quantity of an aqueous phase

conprising a buffer. 15 27. A nethod according to claim26, wherein an
acetate buffer js used.as the buffer. 28. A nethod agcording to claim26 or
cl ai m 27, - ther o POHRTRLSE onFefert g ateorinGRRY BR8P P GBERETED 20 A
met hodygaccor di ngainfs 37y 18¥8r 96m65&|n@5tgﬁﬁ>dr9, fgﬁtu(iﬁ‘éi'@r';ﬁﬂe(}eﬁ{&f@rfbp' no-

and/ or Ry I nophenyl a

hydr oxyam di no-, guani di no- roxyguani anine derivative
i sused. combatting and/or preventing metastasisation.

19. A formulation or concentrate according to any one of the preceding
claims 1 to 16 for combatting and/or preventing mammary carcinoma,

15 pancreatic carcinoma and/or metastasisation.

20. A formulation or concentrate according to any one of the preceding
claims 1 to 16 for combatting and/or preventing arthritis, inflammation,
osteoporosis, retinopathies, for example. age-related macular

20 degeneration, in preventing blistering in the skin condition pemphigus

vulgaris.

21.  Use of a pharmaceutical formulation or a concentrate according to any
one of the preceding claims for the production of a solution suitable for
25 administration by injection or infusion by diluting the pharmaceutical
formulation or the concentrate in a suitable isotonising agent, wherein

the maximum concentration of the active ingredient is up to 1 mg/mi.

22. Use according to claim 21, wherein the isotonising agentis a 1 to 10

30 percent glucose solution, in particular a 5 percent glucose solution.

23.  Use of a pharmaceutical formulation or a concentrate according to any

one of claims 1 to 16 for treating and/or preventing a tumour disease.



25 30. A stable pharnmaceutical fornulation obtainable by a nethod according
to any one of clains 26 to 29.
WO 2006/032461 PCT/EP2005/010143
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24.  Use of a pharmaceutical formulation or a concentrate according to any

one of claims 1 to 16 for treating and/or preventing metastasisation.

5 25. Use of a pharmaceutical formulation or a concentrate according to any
one of claims 1 to 16 in combination with cytostatic and/or cytotoxic
agents.

26. A method for stabilising pharmaceutical formulations, comprising as
10 active ingredient a compound which comprises an amidino,
hydroxyamidino, guanidino and/or hydroxyguanidino group, by addition
of a suitable quantity of a polyol or an alcohol or a mixture thereof and

a suitable quantity of an aqueous phase comprising a buffer.

15 27. A method according to claim 26, wherein an acetate buffer is used as
the buffer.

28. A method according to claim 26 or claim 27, wherein an isotonising
agent is additionally added.
20
29. A method according to any one of claims 26 to 28, wherein an amidino-
, hydroxyamidino-, guanidino- and/or hydroxyguanidinophenylalanine

derivative is used.

25 30. A stable pharmaceutical formutation obtainable by a method according

to any one of claims 26 to 29.





