WO 2006/ 032461 PCT/ EP2005/ 010143 -1 Stabl e dosage form of phenyl al ani ne
derivatives Description 5 The invention relates to inproved and stable
pharmaceutical fornul ati ons of phenyl al ani ne derivatives and to the use
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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, plasfnin 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 cell.

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

movement.



wi t hout renoving by proteolysis the support they require for directed
novenment. WO 2006/ 032461 PCT/EP2 0 05/0 1 01 43 -2 It has been possible to
denonstrate in various cellular biological studiesthat-—the cell-associated
pl asm nogen activator systemis of particular significance wthin the
cascade- | ctjion pathways of tunour-associated proteolysis systens
(W hel mygégg‘{ﬁ?z“%e ur oki nase/ ur oki nase receptor sy<SCEHRPZUSOHAN 5™t ar get
for cancer therapy? in: Schmtt M, aeff H, Kindermann G (eds.):
Prospects in Diagnosis and Treat nent<6f Cancer. International Congress

Seri es, ta Medica, 1050, Ansterdam El sevi 1994) pp. 145-156). It
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lo which the uPA receptors are saturate active u l'as et al.,
Cancer Réthin §1e ¢asgede-like serctieon Pathwaysiof timoar-asddciated proteolysidel , a

ducti ' NRA i tential ,of cells has b dif th
or ot eol yrvsats MM A RRE hidkabeoiiifss fasably SPaers A ogtor et al .
Proc. sNatthrgefest®an&éi thel‘é?g?fﬁ: SHAAM., 6928 AI4dtmdrNG. (%dé.'%akef et al.,
Cancer Res. 50 (1990) 4676-4684). A 15 conparabl e effect has’been achieved

on i nhi biRmspeds inPiagppsigiang Treatmeant et Canceyu friternationaliangtéssy t he recept or
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Tr ansf ecthasdeepi absen@idda lcultaree ioi bumanealdioh vartinoma ¢BllgtRatdhaipi ch expresses an
anti sense transcript against part of uPAR also 20 |ed, by suppression of

UPAR syntabdldy o migiate th@ﬂ@@tﬁ"b??‘tfaﬁ_e{"l'iéf Malracderands snahe degeasetocel |'s ( Kook,
1B 4, it BRI e AR E SphoragR BECHRADY P11,
J. CancerRex0 51199%)) J0690-3085).. Agdin int a lcall cbibee model| & reductionénthestrat e t he
It uencefn\(l)gsi\}ehgotg}]t?aﬁ%if celts has Cetei‘nva ts%rrved if the proteolytic activity of uPA
has been inhibited by PAI-1 (Cajot et al., Proc. Natl. Acad. Sci. USA 87 (1990)
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 blocking 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 lung 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 cells 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-



system on the netastasisation process in tunour ani mal nodels. For
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years have seen intensive investigation of the l'inical signlficance of

pl asm no§en Matasty 43 (1995) 2061302xct ors (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 tunours (for exanple breast, ovary,

stomach, | Wegent yda#A%ve Shén mtéfrﬁsa/ef.ﬁwghﬂoﬁ)smessl.heags. ﬁnﬁéér%eocsf bot h of
rel apse-free survival and of death (see’for exarg1 tB tt et al., J
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(1994) 467 1-uPp’amtigehl contentth vamueemhbafs @cﬂ&axﬁfnp\malsﬂ olvurygs{oﬂmr sen et
al ., above) and preast cancer ti ssue . Cancer 61

(1995) 597 bgs. Kigneys eic.) avas fopne fpbe a@érﬁeemfmﬁtor W@a&f fe@BSQ“I@QS) 199- 207)
‘cij”f'n'_ n oitcgr‘@.ﬁﬁ/é\faﬁgg@ B%t@ 4&%5&3 aﬁ@f&fﬁ&hrﬁft@eﬁ‘éﬂ i1 66tkt. Girladtorrh 12! -
(1995) 151-165 Jaenicke et al Breast Cancer Res. Treat. 24 (1993) 195-208;
Kuhn et al. Gynecol. Oncol. 55 (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 in vivo (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-guanidinophenylaianine
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



-

20 tunour cells shed into the bone marrow (Heis: et al., Nature Medicine 1
(1995) 1035-1039) likew se correlate with a poor prognosis. It has also been
found that 3-am di nophenyl al ani ne derivatives substituted in position 2
with a phenyl residue are selective uPA inhibitors which are active 25 in
vivo (EP 1 098 651). In animal experinentation, these conpounds are

~adm ni st er v@ J006/Bh@1 f or m of aqueous sol utions. WO 02/ OdibBoddndoM$ 03/ 103644

di'scl ose the use of further phenyl al ani ne- based urokinase inhibitors as
wel | as the use of 3-guani di nophenyl algani ne 30 derivatives as urokinase
inhibitors. It has been found in the course of the first clinical trials of
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after appr oy miiatens dhrsRES of a0 FaanE NEHChAveIgHed SBaBE ak down by
am de for ”@ﬁdd&@bfe‘?a%ﬁ@b@hv/bhﬁ%@afe‘?ﬁ doS9 nSBinist th@‘?eg‘ggi'té/ Shérﬂgcggd' ent
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yield the ester, so making the active ingredient solution unusable.

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-triisopropylphenylsuifonyl)-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 polyo‘l 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



I's, however, not adequate for all applications, the chem cal stability of
the, |iposonmal formulation no | onger being adequately ensured in particular
after reconstitution with physiological buffers. 20 Prelimnary testing for

t he devel opreiiooészinew fornul ation reveal ed very goog-sphdbddibtsy of the
active ingredient Na-(2,4,6-triisopropyl phenyl sul fonyl) - 3-

am di no- (L) - phenyl al ani ne- 4- et hoxycar hanyl pi perazi de (WK-UK1) in polyols,

for exanple diols, and in m xtures of polyol/alcohol and water (Table 1). 25

These data pewWeAURA 30 &g/l ik iR | d al cohol, such as for exanple
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adm ni strat| ' | naredi .30 t orage of different

formul ati ongfw)gp@?am@ng)%@hiwﬁﬁr h@?ﬁ@ I n PG Et OH wat er 40/ 10/50 WO
2006/ 03246 1ePAN-BRACO mRhDihdvater &ohlroyK- UKL 50 nmg/ ml i n PG Et OH wat er

40/ 10/ 50 ¢ -UK1 40 ng/m_in PG EtOH water 40/10/50 d) WK-UK1 20 ng/ mi
in PG EtoH rUKbAT0/80 in 80 Bymancitoh(cegiral) in water (control) 5 f) WK- UKL
4 mg/m in 5% D-mannitol (control) at two to eight degrees Cel sius (2-80)
showed that an acicular crystalline precipitate forns after just a few

hours in foatiwcetoi eight(degreesdCéibius (2fgre) showed fhat anGritaidicryst@ling ei ght
degrees Cel si us g%?C%; aﬁf}gr eci Ei tate of simlar 1o appearance also forns in
f or mul at i onP{E§IPHale forgs Afteniusha dew aputsip ferpyulatinn (e) @pd i) Alter four @dund aft er
16 or 22 daygys s tWoA8%ight degrees Celsius (2-8°C) a precipitate of similar

10 appearance also forms in formulation (d).

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 aqueous 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



at two to eight degrees Celsius (2-8C). 15 In stability studies at 2-8C
25C/ 60% RH (relative humdity) and 40C 75% RH, under the 40C conditions,
formulation (c) exhibits an inpurity content of ~"approx:. 4% after just 6
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were taken into. con ideratgegg.\?'kn og‘co:i(gr to aﬁoi.d the deconposition of the
active i ndi"eRPRIGAGHBIGHIAN all, o7 \yaich are prysiclogically, afceRigbloolse/ 032461
PCT/ EP200 bl fbhematft. hi gh viscosity of the purely organic sol vents does,
however, conplicate handling of the high viscosity concentrates in day to
day clinical practice. Moreover, the strongly hygroscopic properties of

br eaicdoun 3158a 10 SighfbE Bious PRl Ens et S eRe Rete  or "examplc
tri et hanolagehtestiéh as RorirstaAcaPlurbhic FEBI?IWARNCB (A& diabilRRIORAER asnOt al | of
whi ch are physiologically acceptable, is also problematic.
B human serum albumin, were fruitless. Adding cosolvents, such as
-~ polyethylene glycols, and formulating the active ingredient in mixed micelles
containing bile salt glycocholate monohydrate and the phospholipid egg
phosphatidyl 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 pharmaceutical
formulation according to claim 1, comprising (i) an amidino-, hydroxyamidino-,
guanidino- and/or hydroxyguanidinophenylalanine derivative as active
ingredient, (i) an alcohol or a polyol or a mixture thereof and (iii) an agueous
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



Attenpts to stabilise aqueous solutions by the addition of surface-active 10
agents, such as for instance Pluronic F68 or Tween 80, or stabilisers, such
as human serum al bumn, were fruitless. Adding cosol vents, such as
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conprising a buffer. 30 The active ingredient used is preferably a

phenyl al ani ne d¥rivative having a serine protease inhibitory action, in
particul ar urokj nase inhibitory action. Preferregyactive ingredients are

t he am di nophehyldql ani ne or WO 20061032461 PCT/ EP2005/010143 -7 :
guani di nopheffyl al ahi ne conpounds disclosed in EP-A-1 098 651, WO 02/074756
and WO 03/ 10644. dr oxyam di nophenyl al ani ne or

(CO~- CH— NH};~S0;~R?
ke
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
(a) is OH or OR* wherein R* is a branched or unbranched C-Cg
alkyl, C5-Cg cycloalkyl or aralkyl, for example benzyl or
phenylethyl, which is optionally substituted, for exampie, with
hydroxyl, carboxyl, sulfony!, nitro, cyano, oxo and/or halogen,
20
(b) represents a group of the formula
/RB
-N
~ Rt
in which R® and R® are any desired residues compatible with the

overall structure, wherein in particutar



Hyaroxyguanldinophenylafanine conpounds, as disclosed in

PCT/ EP2004/ 005682,

are |likewi se preferred. Suitable active ingredients of the 5 pharmaceuti cal
formul ati on according to the invention are in particular_the novel
ur oki nase inhibitors,
guani di nophenyl al ani ne, of the general formulal, X CH2 f- COR
CH NH)' 8@=20R203246k3 whi ch assume the formnot only ofcreeesadhiessbut al so of
L or D configured 1o conpounds and in which X is an am dino or guanidino

group or hydroxyam di no or hydroxyg@ani dino group, 15 R (a) is

wherein R4 is a branched or unbranched C -C8 al kyl,

derived from 3-am di nophenyl al ani ne or 3-

aral kyl, for exanpl@® berRyandR® agghdnyl ethyl, which is optionally

substi t ut ed,

Tructure, wherein | pareiG e R AR g 56 e o1

wherein in particu
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20

25

(i)

(iv)

for exanpl

cycloalkyl, which is optionally substituted, for example,
with hydroxyl, carboxyl, suifonyl, nitro, cyano, oxo and/or
halogen,

R°® and R® are in each case independently an unbranched
or branched C4-Csalkyl optionally substituted, for
example, with hydroxyl and/or halogen or

R®is H and R® is -NH, or an amino group in particular
substituted with aryl or heteroaryl,

R®is H or an unbranched or branched C4-Cj alkyl which
is optionally substituted, for example, with hydroxyl and/or
halogen, and R® is the residue of an amino acid, for
example an a-, 8- 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,

(c) represents a group of the formula

?OR’

CH - (CH,)m
/ (I 2)
\CHz - CHz

in which m denotes the number 1 or 2, and in which one
or more of the methylene groups are optionally
substituted, for example with a hydroxyl, carboxyl, C1-C4
alkyl or aralkyl residue, for example benzy! or phenyiethyl,
wherein the group (c) is racemic or D or L configured, and
R’ has the meaning of R' in indents (a), (b) and (f),

10143
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W .th droxyl, carboxyl, sulfonyl, nit
oxo and/ or hal ogen,{® ZOEFESHV{@M gé‘h@ ?y@cﬁfeé%uagfqﬂﬁbw @nré/ﬂ alkyl B -N NI

over al |

RB



- 8-
Cl- G5 al kyl,
cycl oal kyl ,

(i) R5 and R6 are H, (ii) RS is Hand R6 is a branched or unbranched

car boxyl ,

aral kyl, for exanple benzyl or phenylethyl, or C5-C6
which is optionally substituted, for exanple, 5 with hydroxyl,

sulW@igbes2iit ro, cyano, oxo and/or hal ogen, (pdipioes@fds R6 are
I n each case independently an unbranched or branched Cl-C4al kyl optionally

substituted, for

het eroaryl,
optionally substi

(v)

exanpl e, with hydroxylg and/or hal ogen or 10 (iv) R5 is H
and R6 is -NH2 or an amino group in particular substituted with aryl or

uted for exa

)i S fdpfdsehls yg?@}ghﬁg{]&ﬁ,% anched Cl1-C4 al kyl which is

oxyl and/or hal ogen, and R6

is the residue of an am no acid, for(g%ﬁ m(ﬁﬂyan a-, - or
w- ani nocar boxyl i c or am nosul f oni o adr; {or resi due of a peptide, for

exanple with a

(c)

length up to 50-a¥rino acids or of a polypeptide, for

exanple with a |l ength of nore thaﬁ\%& aC| ds to 1,000 am no acids, 20
represents a group of the formnul

- (CHR2)mCH2 - CH2 in which

m denotes the nunber 1 or 2, and in which one or nmore of the nethylene
groups are optionally 25 subshichup &d,= 1.a0v =dxantbt = 2wirtph= & angarotand icar boxyl ,

C1-

4

10

15

20

25

(e)

which one or more of the methylene groups are optionally
substituted, for example, with a hydroxyl, carboxyi, C4-C4
alky! or aralky! residue, for example benzyl or phenylethyi,
and R’ has the meaning of R' in indents (a), (b) and (f),

represents a piperidyl group, which is optionaily substituted in
one of positions 2, 3 and 4, for example, with a C4-C,alkyi, C1-C;
alkoxy or hydroxyl residue, wherein a further aromatic or
cycloaliphatic ring, preferably phenyl or cyclohexyi, is optionally
fused in 2,3 or 3,4 position, relative to the heteroatom, onto the
heterocycloaliphatic rings of the formulae (c), (d), (e),

represents a group of the formula
-N N-R®
\—-—-/

in which R®

(i) means a C+-Cg alkyl residue, such as for example
ethoxycarbonyi, or aryl residue, such as for example
phenyl, p-halophenyl, naphthyl, which is optionally
substituted, for example, with C4-Cg alkyl, C+-C5 alkoxy,
hydroxyl, carboxyl, sulfonyl, nitro, cyano, oxo and/or
halogen,

(i) means a saturated or unsaturated, branched or
unbranched C4-Cg alkoxy residue or

(i)  means a phenoxy- or benzyloxycarbony! residue which is
optionally substituted, for exampie, with C4-Cg alkyi, C4-C;



al kyl oF.araIkyI resi due, for exanple benzyl or phenylethyl, wherein the
group (c) is racemic or Dor L configured, and R7 has the neaning of Rl in
indents (a), (b) and (f), WD 2006/ 032461 PCT/ EP2005/010143_ -9 (d)
represents a group of the formula !'(CH3) - CH- COR7T N N (CH2)1- H2 in
whi chp=r=Il, p=1 and r=2orp=2andr=l and in which one or nore of the nethyl ene
groups ar evopetcdddbl y 5 substituted, for exanple, w tPETEPRISGOINN |

carboxyl, C,-C4 alkyl or aral kyl residue, for exanple benzyl or phenylethyl,
and R7 has the neaning of Rl in inders- (a), (b) and (f), (e) represents a
pi peridyl group, which is optionally substituted in 10 one of positions 2, 3
and 4, for exanple, wi thabogu-hgdexyyicarkOxylCsulfedykaityo.asyangdexxyl resi due,
wherein a further aronatbﬁmg h @§8$oallphat|c ring, preferably phenyl or

cycl ohexyl, is optionally 9% 2,3 or 3,4 position, relative to the
heteroaton1 onto the heterocycloaliphatic rings of the formulae (c), (d),
(e), 15 (f) represents a gqroup of the faoarnula N - I n mhlch R8 (i) neans a

Cl-C6 al kyl r ed@duererR/aeen §§"fQS’rY' residygaf thezf?"é‘ﬂ?o%vr\ﬁtb?fﬂn or aryl
ol o5 e | 1) S RaF ) QBRI M, 11
preferably a C1 Ce alkyl residue, in particular methyl,
which is optionally substituted, for example, with hydroxyl,
carboxyl, sulfonyl, nitro, cyano, oxo and/or halogen,
(ii) means an aryl or heteroaryl residue, such as for example
10 phenyl, p-halophenyl, thienyl, which is optionally
substituted, for example, with C4-Cg alkyl, C4-C3 alkoxy,
hydroxyl, carboxyl, sulfonyl, nitro, cyano, oxo and/or
halogen or
(iii)  means a cycloalkyl residue, preferably a C3-C+o cycloalkyl
15 residue, which is optionally substituted, for example, with
hydroxyl, carboxyl, sulfonyl, nitro, cyano, oxo and/or

halogen,

(h)  represents an aralkyl residue, for example benzyl or phenylethyl,
20 in which the aromatic residue is optionally substituted, for
example, with a halogen atom, a C4-Cs alkyl, C4-C3 alkoxy,
hydroxy, cyano, carboxy!, sulfony! or nitro group,

(1) represents a carboxamide residue of the formula -CONR'R", a
25 thiocarboxamide residue -CSNR'R" or an acetamide residue -
CH,-CONR'R", wherein
(i) R'and R" are H,
(i) R' and R" are in each case independently C+-C4 alkyl,
(i) R'is Hand R"is C4-C4 alkyl,
30 (iv) R"is Hand R"is aryl, for example phenyl, or
(v)  R'and R"form, with the nitrogen atom, a

heterocycloaliphatic ring with 5-7 ring members, which



hydr oxyl, carboxyl, sulfonyl, nitro, cyano, oxo and/or halogen, 25 (ii)
nmeans a saturated or unsaturated, branched or wunbranched G -C6 al koxy
residue or (iii) means a phenoxy- or benzyl oxycarbonyT residue which is
optionally substituted, for exanmple, with Cl1-C6 al kyl, Cl-C3 WD 2006/ 032461

PCT/ EP2005/ 03146 /0 al koxy, hydroxyl, carboxyl, sulfol;yl , cyano
oxo - and/or hal og6en "’k?g) represents an acyl resi due of the/?&pﬁ.ﬁ @43

wherein X 5 (i) means H, an unbranched _[)r branched al kyl residue,
preferably a Cl-C6 al kyl residue, in pa? icular methyl, which is optionally

oxo andi or hal ogen (1) miteosd Hier pe R lcr X HneRL0 A s Yo
exanpl e 10 phenyl, p-hal ofenyl, thlenyl which is optionally substituted,

for -exanple, with Cl-C6 al kyl, C1-C3 alkoxy, hydr oxyl , carboxyl, sulfonyl,
nitro, cyano, oxo and/or halogen or (iii) means a cycloal kyl residue,

preferably a C3- G0 C)fgb@gbhﬁélan %@2 Neslide, invmielyl s optionally substituted,

for exanple, with' hydroxyl, carboxyl, sulfonyl, nitro, cyano, oxo and/or
hal ogen, §h) represent(d aninadhkyd akgsitdcreis dpmlpne&;ambsetmemzw or

phenylethyl, 20 in which the aro |c resi | S, opt.io substi tut ed,
for exanple, with a hal ogéf? Q’Yijr %ﬂ ' é@f {léx?’anohydr oXYy,

cyano, carboxyl, sulfonyl QerorainHVd? Halcyemn, preferably methyl, trlfluoromethyl,
trichloromethyl,
(i) is an aryl or heteroaryl which is optionally substituted, for
10 example, with C4-Cg alkyi, 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-chromanyl,
15 2,2,5,7,8-pentamethylchromanyl, anthraquinonyl,
naphthy! or quinolyl, or O-aryl, preferably O-phenyl, or O-
heteroaryl or
(i)  is-NRR", wherein R' and R" in each case independently
mean H or C4-C; alkyl,
20
(k) represents a cycloaliphatic ring with 5 to 8 C atoms, which is
’ optionally substituted, for example, with a C4-Cg¢ alkyl, C4-C3

R

alkoxy, halogen, hydroxyl and/or oxo group,

25 (" 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-methyipiperidyl,

30

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



(i) represents a carboxam de residue of the formula -CONR R', a 25

t hi ocar boxam de residue -CSNR R' or an acetam de residue - CH2-CONR R',
wherein (i) R and R" are H, (ii) R and R' are irn-each-case independently
Cl-4 alkyl, (iii) R is Hand R" is C1-C4 alkyl, 30 (iv) R is Hand R' is
aryl, for | e henyl, or (v) R and R" form with the nitrogen atom a
heterocycl%@?‘fmg Ic ring with 5-7 ring menbers, whi cRCHBEFISBINEL 461

PCT/ EP2005/ 010143 -11 may bear a further heteroatom for exanple N, 0O
and/or S, Q represents an S02-Y re§ due, in which Y5 (i) is a Cl1-CB al kyl

which is optionally ubstltut I le, with hydroxyl, carboxyl,
sul fonyl, nitro, e&ﬁ%?%l dli?éy@'nﬁp thedd @&é’b%gwﬁ&H |,
trifluoromethyl, trlchl tﬂﬂﬁ!l ¥Ubstiti tb)j S @L.Cayl &) oaryl which is
optionally subst i t ut ed, fQ%r g exsél T b'y ﬂ % C\,{G ral'R?lt f‘dr Cl- C3 al koxy,

hydroxyl, carboxyl, sul@’éﬁwple hemgyl@rp@ﬁawéthybmylaM/eaamw phgnyl, such as

(o1, Xample phenyl & e ARty ELREE ARG oo
2, 2-di et hyl - 6- met hayy- Chkéﬁﬁ@ﬁalo%b‘ﬁla?oﬁl 5, 7, 8- pent anet hyl chr omanyl

anthraqw nonyl, na ht hyl or or Oaryl r ef er abl Ophenyl or O-
heteroaryl or (iii) /s _mseﬁ]\\;ﬁ] ﬂWIﬁH'ﬂOFQm'i‘FP]OE&@HOHBMé K(ﬁﬂé)pendently

wherein the alkyl groups have 1 to 3 C atoms and
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
exampie N, O and/or S,

R?  represents a phenyl residue which is optionally substituted, for
example, with C4-Cs alkyl, C+-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-trimethylphenyl,

R*® is H or branched or unbranched C;-C; alkyl and n means 0 or 1,
20
Z means N or CR®, wherein R® is H or branched or unbranched C;-C4

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 hydrochlorides, 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 phenyl residue, for example a 2,4,6-



mean H or Cl1-C3 al kyl, 20 (k) represents a cycloaliphatic ring wth 5to 8 C
atonms, which is optionally substituted, for exanple, with a C1-C6 al kyl,

Cl- C3 al koxy, hal ogen, hydroxyl and/or oxo group, 25 (l) represents a

het eroaryl rgghgds@sqei ch is optionally substituted, fgicr@pasBhfpiaiMth
Cl-C6 al kyl, Ci1-C3 al koxy, hydroxyl, car boxyl, sulfonyl, nitro, cyano, oxo
and/ or hal ogen, such as for exanple 3dy or pyrimdyl, or

het er ocycl oal i phati c residue, for exanp N- net hyl pi peri dyI 30 (m
represents Kk , Wherein
e al kyl - chaioaPEpy g ERaRe *ﬁ2?%ﬂ*éﬁ‘“%ﬁPﬁ%%ﬁé“%éu%&an?*{‘ﬂ%@‘
functional ripsvhichedis OB @06/ 032461 PCT/ EP2005/ 010143 -12 (i) represents a
hydeoxyl group, the H atomof which is optionally substituted by a C1-C4

al kyl, aral kyl, for exanple benzyl or phenylethyl, aryl, for exanple
phenyl,  Cl-THe bueipountibit ferimuag Yl Qﬂ@Uﬁ{ly@@éf@HﬁW cdrﬁén@Nafezws) neans a

hal ogen atom (iii) represents a tertlar an no %oup the formul a

-N(al k) 2,5 vﬂﬂ@ﬁéf@YimnalskmnY@r%ﬁmdiﬂW@ LJ) phenglaBnifeohs and preferably have

T
exanpl e N, O(mn)dpsMny&larﬁaemeethamtmr@dmﬂsmzuberofmeimnwm@hmarstméofonal ly

substituted, for .
or a pharmaceutically acceptable salt of these compounds.

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 |l and/or |il

o RS
s’ o
v/
o %
E
it
0
R x N Z
IS Gd
R6
Y

in which



exanple, with C1-C6 al kyl, Cl-C3 al koxy, hydroxyl, carboxyl, sulfonyl, 15
nitro, cyano, oxo and/or hal ogen, such as for exanple phenyl, 4

met hyl phenyl, 2,4, 6-trinethyl phenyl, 2,4,6-triisopropyl phenyl, 4- methoxy-2,
3,6-trinmethyl phenyl, R3 is H or branched or unbranched Cl-C4 alkyl and n
means O or 1, 20 Z nmeans N or CR9, wherein RO is H or branched or

unbr anchedv@zo0€d324al kyl . The conmpounds may al so be preseRbr0dSepdst S:
preferably as physiologically 25 acceptable acid salts, for exanple as
salts of mneral acids, particularlyqqpreferably as hydrochl ori des,

hydr ogensul fates, sulfates or as salts of suitable organic acids. O the
conpounds Edef | hedns @ grbep grereral cl ai ns, those which are of particular 30
significance are those in which R corresponds to a group of the fornul ae

(b), (d) and p-tp~R3 repr esenHy,ia Rphenyl residue mono-, di- or

trisubstitut by alkyl, in pariyeNlar a 2,4, 6-substituted phenyl residue,
for exanple a\2,4,6 WO 2006/ 0324061 P‘@J-ERQOOSI 010143 -13 triisopropyl phenyl
resi due, and MH; 0. FL(Alhger preHerred conpozédérare those in which Zis CH
or N. The conpound of 't formula (1) parti ¢d¥®¥ |y preferably conprises

Na- (2,4, 6- 5 triisopropyl phenyl sul fonyl)-3-amidino- (D, L)-phenyl al ani ne- 4-

et hoxycar Bony| (6888 a8Pereor -R8-( 2, 4, 6-tri i sopropyl phenyl sul f onyl ) - 3- guani di no-
(D L) - phegyl al iaﬂ?’-ﬁReBp%Hﬁar bonyl pi perazi de or the L-entantiomers thereof
or a pharnmaceutically acceptable salt of these conpounds. 1o As nentioned
above, 5cor espomednsgRhyORSxy -NBRRYuUNds of the anidino- and

guani di nophenyl al ani ﬁzderi vatives are also suitable as active ingredients,
for exangle tW@éBSaQ aPé'Wgc'I osed i n PCT/ EP2004/ 005682, in particul ar

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"),,

10 R® means -H, -C4-Cs alkyl, -C,-Cs alkenyl or -C,-Cs alkynyl, unsubstituted
or substituted, or -COR® or -COOR?® or an oligo- or polyalkyleneoxy
residue comprising for example 2-50 Cz-C4 alkyleneoxy, for example
ethyleneoxy, residues,

R*  means -H, -C4-Cs alkyl, -C,-Cs alkeny! or -C,-Cs alkynyl, unsubstituted

15 or substituted, or a cyclic residue and

R®  means -OR®, -N(R®),, -C4-Cs alkyl, -C,-Cg alkeny! or -C»-Cg alkynyl,
unsubstituted or substituted, and
R® means -H, -C4-Cs alkyl, -C2-Cs alkeny! or -C2-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 -C+-C3 alkyl, -ORS® (for example -OH or -C1-C3 alkoxy),
halogen, =0, -NOy, -CN, -COOR®, -N(R®),, -NR®COR®, -NR®CON(R®), and -
OCOR®,

25 and wherein each alkyl, alkenyl and alkynyl may be Iinear 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,



conpounds of the general formula Il and/or Il Il OYRSCNDHN OSO ~OE
I11 0O NX,NNgZ R6Y E 15 in which WO 2006/ 032461 _PCT/ EP2005/ 010143
-14- E means a group fromJ1-0--R3 HN\~_ N -NO'-R3 NH2 (AmM H (Gua) B

means - SO2-

or -CO, Xnmeans -NR or -CHR, 5 Z neans -R4, -OR4 or

- NH R4,

Y neans - ORMWORUWSAHRS!, R1 in each case independent|y neaas/Erid0se8i43Co al kyl ,

-C2-C6 al kenyl

-H -OR,

10

15

20

or salts of these compounds and optionally pharmaceutically conventional
carriers, diluents and/or auxiliaries.

Preferred compounds are those of the general formula IV

v

X\

I"R3

in which

X, R', R?, R* and R® are defined as above,

or the salts thereof.

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

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
amidino type. Pharmaceutical activity has not hitherto been suspected.

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

preferably as hydrochlorides or hydrogensulfates, or as salts of suitable

or - C2-C6 al kynyl, unsubstituted or substituted, R2 neans
-COR', -15 -



-000R or -CON(R)2, to R3 neans -H, -Cl-C6 al kyl, -C2-C6 al kenyl or -C2-C6
al kynyl , unsubstituted or substituted, or -COR 6 or -COOR 6 or an oligo- or
pol yal kyl eneoxy residue conprising for exanple-2-50--C2-C4 al kyl eneoxy, for
exanpl e ethyl eneoxy, residues, R4 neans -H, -C -C6 al kyl, -C2-C6 al kenyl or
-C2-C6 alk n&/I, unsubstituted 15 or substituted, or a cyclic residue and R5
means - ) 200804912 - C, -6 al kyl, -C2-C6 al kenyl or PCOEPT®S/AI0K4PNY | ,
unsubstituted or substituted, and R6 neans -H, -C,-C6 al kyl, -C2-C6 al kenyl
or -C2-C6 al kynyl, unsubstituted orl6substituted, or a cyclic residue, 20
wherein each cyclic residue may bear one or nore substituents, for exanple
sel ect ed oFganie aeigngfor exaraplexfiojganic crbogylisrorauwfapicacidsisuch agforC3 al koxy),

hal ogen, .= : - = - 2010 -NR6CON(R6) 2 and - OCOR
6, 25 and’ 53%%?3%’%8%8?%@?%5PE%@?%‘H&“@E&&%‘%&‘* CC'M‘H% or branched
and may pbeferrednEhecompoendsiinay beypeedent abopticaifmmire chgigé@haﬁ of B§M anong

hal ogen Q]IP: ad, Br, 1), -OR6 éIIRG -N(R6) 2, - NR6 , COOR6, -NR6COR6 or
a cycl i c migures o enantionss andapdiaplei?aPeBos/ 010143 - 15 or salts of these
conpoynds and optionally pharnaceutically conventional «carriers, diluents

and/or auxiliaries. Preferred conpounds are those of the general fornula IV
IV HH Wycliosspiues may Beitiain one or more saturated, unsaturated or aromatic

rings. Preferred examples of cyclic residues are cycloalky! 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 alkyny! groups preferably contain up to 4 carbon atoms. R’
is preferably H or an optionally substituted C4-C4 alkyl residue, for example -
CHjs or a C4-Cg alkylaryl residue, such that -CO-X-NR' may, for example,
represent a glycyl, alanyl, phenylalanyl or homophenylalanyl residue. R? is
particularly preferably H or a C+-C; alkyl residue, such that Y may, for

20 example, represent an OH or O-C+-Cs-alkyl! residue. R® is particularly
preferably H. In the compounds 1, R® preferably means -NHR?®, particularly
preferably -NH(C1-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 1, R® is preferably -H or C+-C3 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



HN-\1 THR3 5 in which X, R, R3, R4 and R6 are defined as above, 10 or
the salts thereof. G oup E is preferably-ocat ed-+n-para-positi-on of the

phenyl ring in conpounds | and U. Particularly preferred conpounds are
t hose of the %eneral formula | in which Eis Am 15 The conpounds accordi ng
to.the i nvekPi#§%¢Yhbri se a nodified anmidino or guani FCRAEPEWRELNISN E,

preferably a hydroxyguani dino or hydroxyam dino function. Such

nodi fications have only been known as HWynthesis internmediates in the
production of urokinase inhibitors of the guanidino or 20 am dino type.

Phar maceuti cal activitgynas not hitherto beguy suspected. The conpounds nay
be present as sal'ts¥N\grerferably as phy@i idally acceptable acid salts,
for exanple salts of pn al acids, particpulLacly preferably as
hydrochl ori des or hy, ul fates, or ts of suitable WO 2006/ 032461
PCT/ EP2005/ 010143 rganicopcids, fo npl e of organic carboxylic or
sul fonic acids, such as for instance tartrates, nesylates or besyl ates.
Hydrogensul fates are particularly preferred. The conpounds may be present
as optically pure conmpounds or as m xtures of enantioners and/or

di astereonmers. 5 Cyclic residues nmay contain one or nore saturated,

unsat ur at ecParticdadyrpteferred corppouriisedrethese imvaiich RS nifangysitsstifged dues are
cycl oal kyl residues,. aryl residues, heteroaryl residues and bicyclic

resi dues. Wﬁ{;l_sugﬁltgtieg)ﬁiwﬁ)@alﬁygm@due means, for example a benzyl residue,

5 which may optionally be substituted in meta or para position with halogen

and/or -NO,, wherein the halogen is selected from among F, Cl, Brand |,
particularly preferably Cl and Br.

The most highly preferred compounds are:

10 N-a-(2,4,6-triisopropylphenyi-suifonyl)-3-hydroxyamidino-(L)-phenylalanine-4-
ethoxycarbonylpiperazide (WX-671),
N-a-(2,4,6-triisopropyl-phenylsuifonyl)-3-hydroxyamidino-(D)-phenylalanine-4-
ethoxycarbonylpiperazide,
N-a-(2,4,6-triisopropylphenylsulfonyl)-3-hydroxyamidino-(D,L)-phenylalanine-

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

o 4-ethoxycarbonylpiperazide,

20 N-o-(2,4,6-triisopropyiphenyl-sulfonyl)-3-hydroxyguanidino-(D,L)-
phenylalanine-4-ethoxycarbonylpiperazide,
N-a-(2,4,6-triisopropylphenylsulfonyl)-3-hydroxy-guanidino-(L)-phenylalanine-
4-ethylaminocarbonylpiperazide (WX-685),
N-a-(2,4,6-triisopropylphenylsulfonyl)-3-hydroxyguanidino-(D)-phenylalanine-

25 4-ethylaminocarbonylpiperazide,
N-a-(2,4,6-triisopropylphenylsulfony!)-3-hydroxyguanidino-(D,L)-
‘phenylalanine-4-ethylaminocarbonylpiperazide,
benzyisulfonyl-(D)-Ser-Gly-(4-hydroxyguanidinobenzyl)amide (WX-678),
4-chlorobenzyisulfonyl-(D)-Ser-N-Me-Ala-(4-hydroxyguanidinobenzyl)amide,



are particularly preferred. The cyclic residues contain preferably 4 to 30,
in lo particular 5-10 carbon atons and heteroatons as ring atons, and
optionally one or nore substituents as previously stated. Heterocyclic
Systens preferably contain one or nmore O, S and/or N atons. Preferred

bi cyclic tens are those with a -CO residue. | kenyl and
al kynyl d@gggé §¥§kerably contain up to 4 carbon atoﬁg}iﬁéngh"'féferably H
or an optionally substituted Cl1-C4 qlk yl residue, for exanple - CH3 or a
Cl- C6 al kyl aryl residue, such that SOHX-NR may, for exanple, represent a

glyeyl, | ue.. R2 is

parti cuI ar?@gpreﬂgﬁ%f&yﬁ@rsgﬁ @ngﬁ%@%&&%ﬂ%d%m Y may, for 20
exa][rpl eblbee\[zylsslémyl-@ )-Skt- NrMé}C{u/a(myatd«y?uamcblrwdbenzyﬂamnae particul arl Iy |
prefera n t n RS preferably nmeans -NHR6, particularly
pr ef er abl chIWenz&gI?o&qynE&]) g%fr‘é'ét@%I@ER’QQUB?”WBEPHIWGG aI"‘grt @xanpl e -
NHC2H5 or. | Ituted or
substi tutse %o"raagf(%r% ﬁé’tﬁ\ I 8% gﬁ%tze%%(cy%f;oﬁrﬁ nce %}'rq exanpl e 25
phenylsoxy.H3®@4.conpounds 1| and I I I, R6 is preferably -H or 'C1-C3 al kyl .

Preferred conpounds are those in whi ch the structural elenent Z denotes R4,
i n which R4 neans an al kyl residue with a cyclic substituent, for exanple an

opt i onal I phesahatiatiohLEcddi@iny to tﬁésmdémdhrc@tah%Mﬁéia%ebﬁéél@% tiveuch as for 30
i nstance WD 2006/ 032461 PCIT EP2005/ 010143 -17 H, OO0 or

Part i cul Auaptifyraithe pelivedpaisdiand basedon Iacm‘@nmlame:demtmaas a substituted
unsub I r X benzyl

re5| due, %thggw?%%%%%&% #ﬂén a?ﬁhtybog%g%gg:{) F@?ﬁh?do 'Jicpﬁd’wpg't %ﬁggu%%qsa position

wi t h foal ghese with buffer constituents and optionally isotonising agents and further

auxiliary substances individually or in mixtures or combinations thereof.

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/mi, 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/mi, still more preferably approx.

10 mg/ml, stilt 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 alcohol
(diol) or a trihydric alcohol (triol), or also a polyhydric aicohol.

30 Ethanol is, for example, preferred as a monohydric alcohol. Other

physiologically acceptable alcohols may, however, also be used.



and/ or -NO2, wherein the halogen is selected fromanmong F, C, Br and |,
particularly preferably CI and Sr. The nost highl y-pref- eH—ed ----- Gomunds are
lo -

N-a-(2,4,6-triisopropyl phenyl -sul fonyl)-3-hydroxyani di no- (L) - phenyl al ani ne- 4
- et hoxycar bé’YR/?“BF’Wé‘P zide (WK-671), N-a-(2,4,6-tri isopP¢BpBA0HRHYI sul f ony
1) -3-hyd roxyam di n o-(D)-phenylala nine-4- et hoxycar bonyl pi perazi de,
Na-(2,4,6-trili sopropyl phenyl sul f onyl ) = 39hydr oxyamni di no- (D,

L) - phenyl al anj ne- 15 4- et hoxycar bonyl pi perazi de,

N-a- (2, 4, 6- t Fohopwbish paeinyRasicularha gorsidesend areyphsilogically acceptable

o) R B S AR A 5 i a e

i ne- 4- et hox;umﬁj@ayd:q:rdmgrtezheimveﬁﬁbn Examples of glycols are glycol pro

lene
N- 2,4,6-t | | ) -3-hyd d - E
ph2n§/l al ani nbyﬁogghgg%&“gg%ﬁozupe?g; Zzle ydroxyguani dino 3/

N-a-(2,4,8-triisopropyl phenyl sul fonyl)-3-hydroxy-g uan id ino-(L)-phenylalan
i ne- 4-ethyl am nocar bonyl pi perazi de (WK-685),
N-a- (2, 4, 6-t thEQdImhoqucHDEMImwdl arg/ppeféfabgycpresamgn trenphatimace(iidal phenyl al a

ni ne- 25 4- e nocarb plL per az

N o (2, 6 ¢ BB R RRER ChBRBRAIPT in Ry ayatn thatds commopent
henyl al an i n%oﬂstﬂ‘&t@!'a@ﬁ?dﬁQ%@%ﬁir@ﬁe%l P40%8%, more preferably 4? -55%
benzyl sul f onyl - (D) - Ser - A y- (4- hydr oxyguani di nobenzyl ) am de %78) 4-ch
| or obenzyl sul preerBplysapnromwf pelatn(emortbel voloryegofithe ientite forroblatiay ) am i de,
WO 2006/ q§2461 PCT/ EP2005/ 010143 -18 4-chl o robenzyl sul fonyl - (D) - Se
r-ady-(4-hydroxygu a n idinobenzyl)a m de,

benzyl sul f ony m(xa)reS¢Folyol\@uﬁMow-uélpdmmw@refeﬁe@crhfwanb)oam i de,
4- chl.or obenzyl sul f on Ser - Al a- ? drox%guanl di nobenzyl )am de and the
polyol: alcohol |s here preferably from 2:1 to 1 more preferably 3:1 to 8:1,

still more preferably 4:1 to 6:1 and most preferably 4:1.

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.



salts thereor, for exanpl e the hydrogen sul fates, such as for instance
WK-671 5 HSO4. The formul ations according to the invention contain a
therapeutically active quantity of the active ingredient based on a

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

al cohol ang{@®seopfl2x@l - an aqueous lo phase with buffer gg}ﬁ&dobgﬁ s and
optional Iy isotonising agents and further auxiliary substan di vidual ly

or in mxtures or conbinations thereo The formul ati ons according to the

i nvention preferably contain the actlvg ingredient in a proportion by

wei ght of 0.5 to 10% preferably of 1 to 9% 15 particularly preferably of 2
to 5% relative to the total weight of the fornmulation. The active

i ngredi ent The tmffef fsrwrbfqralpiyemm\t ima goscENt@tibn af uplfo eboommo 100 mg/n,
preferably u @?) é@réb referabH/ g to 60 preferably up to 50
ng/ m , rmré’%f5 &r%@ Mg, mereRjefarably up to Zﬁ\gﬂﬁMpf’@ff@Péﬂfﬂﬂb&pWox 20 30
mo/ L St kb 200nM PR RE R IARY %apar%xrr%mnmst' |1 nmore preferably approx.
10 rrg/m still nmore preferably approx rrg/m still nmore preferably to

appr ox. 51 ng/m, preferably up to approx. 0.1 ng/ni The formul ati on may
optionally further di ohol or the polyol for

t he pur pos e(;?minﬂgtod}%%cgﬁ%mgmﬁ}ﬁlp&%n%p&fﬁ?y Qgg'ﬁﬂmj i AORIATy accept abl e
mono- and pgteriyiAg Iageai &8d6! furthéy mhwk sLiSstBREe, v&rﬁ}%r(e Janﬁ??'?o fhePo! yhydric

al cohol. In particu it may ydric al coh or a trihydric
al cohol (t IPB@OP skileddn ge aﬂpol yhydr| c al cohol. 30 Ethanol is, for exanple,
preferred as a nonohydric al cohol. O her physiologically acceptable

al cohol s may, however, also be used. WO 2006/ 032461 PCT/ EP2005/010143 -19

Pol yol sowhiThs |mttymsmgpiy6ht uraferdisly acugarier péferablypaysoted fomcal | y acceptabl e
diols and triols, an exanple of referred trj ol belngolglycerol G ycol s

are al so amangpfos exgew ‘ﬁlgr'ﬂfoﬁﬁ HgRse; suERse.Gerbitalpanal dﬁC'QFS?coI s are
gl ycol,  prQB¥r&E trehalose, glycerol and mixtures thereof. The isotonising agent is

preferably 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 skilled 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



gl ycol, polyethylene glycol. 5 The al cohol and/or the polyol are preferably
present in the pharmaceutical fornulation according to the invention in
such a quantity that this conponent constitutes approx. 20-60% preferably
40-60% nor e wy fgbldy 45-55% nost preferably approx. épm/ 05:%/ 4\_(e to t he
volume of the entire fornulation. 10 A m xture of polyo

particularly preferred. The ratio of pghyol:alcohol S here preferably from
2:1 to 10:1, nore preferably 3:1 to 8:1," still nore preferably 4:1 to 6:1

and nost pre I 5 t ture of a
gl ycol and etfaﬁéﬁtgl %r%x%nm}()fe u?dga?%%'é‘rgéa?@ig lf@@o"?fagﬁ(gp tﬁ§ﬁ%§ﬁ%&‘ﬁ'§

pol yet hyl enepgpljdasl. and ethanol is particularly preferred. The aqueous
phase, conprising a buffer, is preferably selected froma group 20 of

physi ol ogi cal |y acceptable buffers, in particular acetate buffer, citrate
buffer, phog ﬁb%lﬂntﬂé’tﬁérﬁéc@'@lné &?tHe' lK@entFoh%WBé %etg%}"%'ﬂé%ra@r ef erabl y
conprising a sodium acetate buf her acetate buffers are, however,

al so suitabl édrmmtratmafq;leaameaios unjmvanemsaoelntralfnmculacm]ezutlumaadmrat e

buffer. The LN the abl e eI ectin UI tabl e
buf fer from zﬁdﬁ@&ﬁﬁylb%ﬁa@‘ dosq 5 pr%rgraap&g%?:ggp% A (f Yy P'eFPfga Dz ul ar
acetate bufferzemngqha@ueeusstmb@%eoasWrﬁft?ahﬁ@cma?raaﬁﬁm&tréﬂ‘brﬁ? ity of up
to 70% relative to the volune of the entire fornulation erably of up

to 60% nor e 9pP &g PaRicularlyfpreferably 881%56xmg bothe @Semurtwenoh% phar maceut i cal

pr ef or abl y. aneiuaate B S5 e PRy Serae ol oo o 08! Cot oni o1 ng

agent or 1an Agetinisiration proveeds prefdrablp @hcadaily & omdecwsekiyt i on sui tabl e for
infusion or injection is preferably produced. WO 2006/ 032461
PCT/ EP2005/ 010143

The present invention also provides a concentrate 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/m, still more preferably of approx. 40 mg/mi. 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/ml

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 (UPAR). 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



—-J20 Ne puiter is preferably present in a concentration of up to 1000 mM
preferably up to 500 MM nore preferably up to 250 mMM nore preferably up
to 200 mM still nore preferably of approx. 100.oM_ 5 The fornul ation
according to the invention may additionally conprise an isotonising agent
and/ or further auxiliary substances, which are famliar to the person
skilled i wadivesesier to The isotonising agent is prefepabkyo8s/Ge@r or
preferably selected from anong, for exanple, glucose, ribose, sucrose,
sorbitol, mannitol, |actose, dextrogg. trehalose, glycerol and m xtures
thereof. The isotonising agent is preferably present in the formof a

sol uti on. tréhgnéritofopBkample ifrggiation 8eurigery. Mhefiffibkbry 238 fptHerMere 1 to 10%
preferably 2 to 7% particularly preferably 5% 15 sol ution. A glucose

) P Y. P ) )
sol uti on REORstve N PRer YPHrasserinted andier yRARasseciateddiseasesng to t he
I nvention may furthernore contain auxiliary substances which the person
skilled in the art may readily determne. 20 It is furthernore preferred for
t he for nulThesenompounds arg dapablesofihighdyneffectivetinhibitingtthé hrovaueous conponent

thereof, to, have a gr vahue_i n the rang%from 3.5to0 9.0, preferably a pH
val ue Pn PAYOF RIRPASAIRRPYMAlgRaNt SIROYTS, tar XRARIPIS UMQUE PERANAN0R IhH val ue in
the rangepénérehfic earinofa, iifol kRN Alnehd clicibrh@ ahlithd Nvent | on may be
used for various routes o a nistration, for exanplae as aliquid

f or mul at i oetagiasisatiosy efitugnouess an i nfusi on, intranuscularly, intravenously,
subcut aneously etc. The fornmulation is preferably adm nistered

I ntravenously or intramuscularly. The auxiliary substances suitable for

this purpqae inmbitdre aBordingtodes RivBhSarYfuthermisre Hlb adfeSkiotd&d in the art.
The fornul ation according to the invention may optionally be used in

conbi Adt i SRARSsACiatardiseasssy foriexgmpls f@ﬁpgmbﬁﬁ%geﬁwe sggh@st atic or

cytotoxic arthritis, inflammation, osteoporosis, retinopathies, for example age-related

macular degeneration, in preventing blistering in the skin condition pemphigus

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 td 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



WO 2006/ 032461 PCT/ EP2005/ 010143 -21 agents, for exanple doxorubicin,
cisplatin, 5-fluoro-uracil or antibodies and pepti-des:~Fhe fornulation
according to the invention nay be used for parenteral 5 adm nistration, for
exanple for intravenous or intranuscular injection and/or for infusion. The
daily dose i ¥Ry 5-250 ng, particularly preferabP§T/BRR0SIBI4hy in t he
case of subcutaneous or intranuscular adm nistration and 10- 500 ny,
particularly preferably 50-250 ng in thé3case of intravenous admi nistration,
in each case relative to an average body weight of 70 kg. 10 Admi nistration

, Y. g (
proceeds prefeMRBHYdGIReEEQiahY gdditiomata sitabie quantity oha @slvet of awelsohon al so
provides a cg SLSH | | OF i to the
i nvention, \mE?Z’F‘%{t g]eg%) i%/@& ?ﬁ%ﬁg ?@sn%ﬁéig%oﬁﬁe%r%mg ?%ﬁgégﬁcentrati on of
up to 100 nyisokonigingbgertis preférably addidhaliy/adtdednore 15 preferably of up to
50 ng/m, still nore preferably of approx. 40 ng/m . The buffer is
preferably present in a concentration of up to 1000 mVM preferably of wup to
500 mM nr e TRE @I@hBP tie PoIySIPtH L AR afiithé tdotdni ; appr ox.
100 MM 20 A concent r'ateesix \'/\}n C thgﬂylon%‘g'gﬁﬂ&%%ﬁggﬁﬁrﬁggggéf@%eq ngr edi ent
is 40 ng/m aheve.t he concentration of the buffer 100 mMis particularly
preferred. The concentrates and fornul ati ons according to the invention may
be stored wthout major |loss of purity and active ingredient for an

ext ended per iThd.aclve ingridisntiugedtis pmverbeg%irgé}hidﬁr%-%h@/dwt al so on storage at
el evat ed t enperatur for exanple at 40C. The active ingredient conpounds

. . e N » » * v 3 ’ .
are suit abl egpanidinenbenylalapingidesyative havingha usakinasesokiberactin rapat hol ogi cal
over expr essi P d/ or uroki nase 30 pl asm nogen activator receptor
(UPAR) . ?ﬁeyag?@be?o@@%nm e, capable of highly effectively inhibiting the
growt h and/ or propagati on of malignant

The following Examples are intended to illustrate the invention but without
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 agueous

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.



tumours and the netastasisation of tunours. The uPA inhibitors may here
optionally be used together with other antitunour agents or with other types
of WD 2006/ 032461 PCT/ EP2005/ 010143 -22 treat ment-fer-exanple irradiation
or- surgery. The inhibitors are furthernore also active in other

UPA- associ at ed and/ or uPAR-associ ated di seases. These conpounds are capabl e
of highly ¥A28¢e#lly i nhibiting the growmh 5 and/ or pPEPEEALYOAISS
mal i gnant tunours, for exanple tunobur propagation in pancreatic carcinong,
tumour growth in mammary carci nona andd4the metastasisation of tumours. The
i nhibitors according to the invention are furthernore also active in other
10 uPA- ass Figuredushiivethequirity and exnriapl of the WX-dHohformulptions @463 such as
arthritis, _inf i on, osteoporosis, retinopathies, for exanple
age-relateavgﬁgﬁﬂﬁﬁﬁ&degeneration, in preventing blistering in the skin
condi tion penphigus vulgaris. 15 Adm nistration preferably proceeds
jointly, for exanple as a pre- and/or post- treatnent, and concurrently in
association with surgery, radiation treatnment and/or chenotherapy. 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 anbunts to up to 1 ng/m. 25 The fornul ation
according to the invention is used for conbatting urokinase- associ ated

di seases, in particular for conbatting tunours, for exanple for conbatting
manmary carci nona and pancreatic carci noma and/ or netastasisation. 30 The
present invention also provides a nethod for stabilising pharnmaceuti cal



formul ati ons conprising a conpound whi ch conprises an am di no,
hydr oxyam di no, guani di no and/ or hydr oxyguani di no group, preferably
am di no- and/or guani di nophenyl al ani ne derivatives or the hydroxy WO

2006/ 032461 Wohbididtdep/ 010143 -23 conpounds thereof, bypEdEibis@n019f 2a
suitable quantity of a polyol or an alcohol or a mxture thereof, and an
aqueous phase conprising a buffer. An _9sotonising agent is preferably
additionally added. 5 The al cohol, the polyol, the buffer and the

i sotoni si ng Eggmpléy © as described above. The active ingredient used is
preferably an am di no- and/or guani di nophenyl al ani ne derivative having a
ur oki nase inhibitory action, as 1o described above. The foll owi ng Exanpl es

manner . 15 CERATPIS ToRAEIdRedene] o7 Akt gA irbfertit S KIRMLL mim sol Ui 11ty

of WK-UK1 in various solvents and solvent m xtures. 20 Figure 1 shows the
variation in V\X—Ugdl urity and in pHvalue at 40Cin PG EOH water (4/1/5).
Fi gure 2 3hohkePH eri&”gﬁ[‘ WPl agtive iasapiertReakdawn (YX-WIwesi n aqueous

oercn oS da R R AR AT e ali M aRe gl Rt 000
f or mul at i onsdiasoléing.2.5 8@ ofi \YXrdK S irs honiof etranst/wbieri(1:y vol/vomeTHiIf f er ed WK- UKL
Formul ati ONSsoilition was aliquoted into three vessels. One aliquot was adjusted to pH 2 by

addition of 20 pl of 1 N hydrochloric acid, a second aliquot was adjusted to pH

10 11 by addition of 20 pl 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 m! of ethanol were added in

20  succession to 40 mg of WX-UK1. This solution was made up with 0.3 ml 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 ul of the WX-UK1 solution were transferred into a
100 mi measuring flask and made up with water/acetonitrile (50:50 vol/vol) to
the graduation mark (concentration: approx. 0.1 mg/m! 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.



conparison wth the unbuffered solution. WD 2006/ 032461 PC T/ EP20051010143
-24 Figure 6 shows the purity and content of the WX-UK1 fornul ati ons at 40C
over 5 nonths. WO 2006/ 032461 PCT/ EP2005/010143 -25- Exanpl es Exanple 1:
pH dependency of active ingredient breakdown 5 The pH dependency of active

i ngr edi en{ygypaisdgyn (WK- UK1) was investigated at t\r}ége'ﬁﬂ%i“&f"ﬁﬁ‘%t pH val ues

with heat treatnent at 60C by di ssol ving 2.5 ng of
et hanol /water (1:1 vol/vol). This ution was aliquoted |ntothree
vessel s. One aliquot was adjusted to pH 2 by addition of 20 pl of 1 N

hydr ochl ngﬂ“?g%guﬁqﬁﬁﬁ@%bﬁ%rgp%xwm gg}#ﬁe%tgﬁgo pH 10 11 by addition of

20 pl of ution a rd aliquot was left at a
neutral pH After incubation, the solutions were anal ysed at defined points

t 5, 12 48 h f it d t HPLC t hod.
L et A BB D She RS B e oS a0, PLC et o
Investlgaé@duwwm théh sforé@ 4t 66IC hd ﬁ%sﬁﬁvafdgx{h%}ﬁ%ﬁ%of R [0 raptd 15

breakdown of WK- UK1 was observed (Figure 3) I've | ngredi ent
st abi 15 t yWeie ipsagblcase laaalybed efteria periathof 0, 12,124, 48 hpuuquoeths gyfidycol (PG and

0.1 m of d.in 20 tq Thi

soi uti on ebnrddhe KT b wéts PAGEER R a0t UBegaung 5 wi Ut
passed i namg mbutum:twwdtérmemhmrel (90: 50&)6%819 t@ﬂmeﬁfhebéudm%ﬁécence The
remai ni ng vvaterrﬂ(iap pr ox. 2 m) was then he sol ution was then

stored at (cooeent 'ODH%aBP{OJaOJénQ/ﬁM OfﬁlWX'tl{K"c)f 20t of Hus dilution efdhe i n each case
anal ysed WJ){@ {o'angergfthgn aﬁalg?e” ﬁ'{é%rr]\%%f%%tg\ﬁﬁtbsfndi@tmgmﬁend 250 pl

of the |on wWere tran
10 method (see Annex).

a) 1 mg/ml WX-UK1 in water (measure pH value)
b) 40 mg/mi 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/ml 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



100 m neasuring flask and made up with water/acetonitrile (50:50 vol/vol)
to the graduation mark (concentration: —approx.—8~+t-fgtat -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- UKLl sol uti on was 30
carried out W92084délof a potentionetric nethod at 20- 28€ETEPR00§AY1430und
(Figure 1) that the higher is the pH value of the solution, the faster

WK- UK1  breaks down. WD 2006/ 032461 PCH7EP2005/ 010143 -26- Exanple 3:

Al ternative buffered WK-UK1 fornul ations In each case 5 ml of the follow ng

sol uti ons ( dheselutiay syuperaaianbvascigsterfer thequiity eh\WXWwKd. Predo thered at 60C
dth H : ; | .Ut 1 -OR; | | d
fter o per ety aRfoRiical Yabijn} Pns Lok Birale-Hitfrel BoRAER s 101 V32

sol uti on werieadequatd eliemidal stability ofGite imve stigaded fonmufdtianktheastabilitgde up with
wat er/ acetonitri)e, (50:50 vol/vol o th raduatign Kk concentration is
approx. 0.1 Wﬁor H?GWW?#OW Ee(gmlr{aggetgaﬁgq Quf 8ﬁy£ﬁ!h?r?@ Wk- UKL sol ution
vere then angloysedhuR¥rdtANCURY f nﬂ?\lﬂid Ltibitedtth€ Y F@y&} thod (see
Annex). a) 1"&"3@/ rﬂ%u\?\%{[ UKL I n vva?fer l rrea%ure'téga gg?%ée{)gs'tb 483%?651]8 WK- UKL in
Pd et hanol / vehesrical 4tabilBy.(TheadX-U K neaklaied percpnit@endeterminediiiai n

1, 2- propanedi,ol.(.et.hanagl drgous, 15 d 0 / WK; UKL i n PE et hanol /40 nmM
sodiumcit ra"‘tt%,"{'t)f':' (%%aottr@dﬁﬁg m%ﬁpg,a\y%%\(%u?tﬁ t(mgf"es(d))'ut ion (b)) e) 40 nmy/ m
WK- UK1 in Pd et hanol /40 mM sodi um acetate buffer, 4:1:5 (adjust pH value to
that of solution (b%) 20 In order to produce 80 nmM sodiumcitrate buffer (pH
val ue as abd&sxample $5tgbility of spdjum asetatednidtered solutigns di ssolved in 8 ni

of 1 N sgdi um hydroxide and mnade up with water to 100 m. The pH val ue was
adjusted with 80 nM sodi um

On the basis of these results, sodium acetate in various molarities at pH 5
was selected as a parenterally 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 ym syringe filter.

30



———— ¢
hydr oxi de. 1 nM buffer was obtained by 1/80 dilution and subsequent pH
adj ustnent. 25 Sodium acetate and sodiumcitrate at pH 5 were selected as a
parenterally acceptable system for buffering-the-W=Kl-fornulati on and
chem cal and physical stability were tested relative to the unbuffered
formul ation and an anhydrous fornul ati on. A phosphate buffer was not used
because it " Rd043* 8 hown from earlier investigations t FETERIMISIONYAS of
phosphate buffer results in formation of a precipitate in WK-UKLl sol utions.
The stability study was carried out-48-60C in order to achieve nore rapid
br eakdown |9f ' cjtrate-buffered WK- UKL solution very rapidly
t hrew a priecs AR ,M 3 UM TN O PRINET e vV A Eo I.".‘.L'.:L“Jl.ﬂ -27 the
sol ution supernatant, was tested for the purity of WK-UK1. Due to the
I nadequat e physical stability of the sodiumcitrate-buffered solution and
the i nade?fifbng af NéXildi&1 weraivelghed out intha viesselstnidgh6 el df propylienié on, t he

tabilit t udy f th f ti ter.m ed aft f d . Th
codi um 5 el ere dpety daane R 22 mE B efRder ThiRisBitien wssade dbest physi cal
and chemi it 7 sh1891200tiiM sbaunbcbisle PEFdr andestinfearFRINNBOEIK 1054kl ned by a
stability-indicating HPLC net hod, was evaluated (Figure 4). Exanple 4:

St abi | ity ipto sddtiamand themolutionrexaitiled shight opstiescence. Grha temainisgs of t hese
results, sodi L JV VAR | [ i 5 .selected as a
par ent or ai Tt eBERAEpErecla A WS IngEpAlod iR, Autbiasher Puda e onand
chem cal st abialiguots et ahén stotel 4t0°CnEHe h@itpdnd FVXAIRL tortenbsf thaddi tional I'y
tested. The stability study was carried out at 60C in order to 15 achieve
accel er at etPl#RWerSIA e3ch wgserRalysedatter aperiothal 204, B8 andale waeks

per cenfager §fS BhdT SHALIRY tie WHE DK doration &Rt herdiadTntEeh 86 mivas

measuring flask and made up with water/acetonitrile (50:50 vol/vol) to the

graduation mark (concentration: approx. 0.1 mg/mi 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:
wetimonns AR
Areap. = Test solution area (WX-UK1 peak) [mAU*s]
Area sy = Standard | area (WX-UK1 peak) [mAU*s]
- Areasp = Standard Il area (WX-UK1 peak) [mAU*s]
Wsyn = Weight of standard | [mg]
Wgsa = Weight of standard I {mg]
C s =  Content of standard [%]
Ve. = 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. ltis 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



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

WK- UKL can be 20 achieved by buffering the fornulat+en—bExanpl-e--5:
Stability study over several nonths with a sodi um acetate- buffered

formul ati on 25 Production of a 200 nmM sodi um acetate buffer: 821 ng of

sodi um acet aV8 2082481 ssol ved in 50 ml of water and adj FSTER2Q08010863 5 wi t h
concentrated acetic acid and the finished buffer solution was filtered
through a MIllipore MIlex GV 0.22 pm-®83%inge filter. 30 WD 2006/ 032461

PCT/ EP2005/ 010143 -28 Production of the 100 nM sodi um acet at e-buffered

WK- UK1 f or muE¥ample 6: BeoWag UK farmulation:(49 meimhds psoduced usingthesel and 9.6
m of propyl re added, followed by 2.4 m of ethanol. This

sol ution vvasﬁggge"q%m%hogeh 7 m of 200 mM sodi um acetate buffer and stirred
until WK-UK1 passed into solution and the solution exhibited slight

opal escence. y@g& emai ning sodi um acetate buffer (5 m) was then added. The
sol utions we ided into fUMm9 aliquots and then stored at 40C. the
purity and &t of solution were in each case anal ysed after
a period of V\grdﬂjierﬁodl% and 12tdv]\§e's io To this end, 250 pi of the WK- K1
sol uti on wer Absolutesdtbanald i nt §.&Ml00 m  neasuri ng flask and nmade up with
vvater/acetonk%qrtl | e (50: 50 vol /”\}/%le{) t@r{{r}ﬁ graduation mark (concentration:
appr ox. of WK- UK1). P is dilution of the WK-UK1 sol ution
were then anal ysed by neans of a stability- indicating HPLC nethod (see
Annex). 15 The WK-UK1 content was evaluated relative to two WK-UK1 standard
sol ut i ons5 usMXgUKAavasoveighed gut iskaravessel and propylene glycol was added,

followed by ethanol. This solution was made up with 0.3 ml 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 0.1mi

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

poo 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.



WK- UK1[ ng/ M J= Area PLXx(Wn+Ws~z)xCs, (Area s"+Area sa)x100xVR Area PL =
Test solution area (WK-UK1 peak) [mAUs] Area st = Standard | area (WK- UKLl
peak) [mAU*s] Area sL? = Standard Il area (WK-UK1 peak) [mAU s] Ws" =
Weight of standard | [ng] Wsa = Weight of standard Il [ng] C St = Content
of standarwo[28e03MePPL = Vol une of injection solution ygqdkhishiodd Figure 6
shows the variation over tinme in both the purity of the fornulations and
the content of WK-UK1. It is clear thgf.both the purity and the content of
the buffered WK- UK1 formul ation remain very stable, in contrast to the
unbuf f er edexfhpld St SQBIltYiiadicatify-HEEC YW RBAFOP 3eARANG W4 SBANRR/ S 0143 - 29
Exanpl e 6: Them\‘/bl\x- UK1 fotryrr_ul ati o% (40 my/m) is pr%u@edéugaﬁﬂga/tﬁé
f ol | owi ng WetWEIKhkourulationsy Propyl ene glycol 0.4 ml Absol ute et hanol
0.1 mM Water nake up to 1 m 5 WK-UK1 was wei ghed out into a vessel and
propyl ene glycol was added, followed by ethanol. This solution was nmade up
w th 0.3 nAppdratvstarid and stirred until WK-UK1 passed Into solution or the
sol ution exhipited slj escence. TRe,r hRi Nng water was then added.
1o Exanpl econditigqs: sod%basé}e%?%b'e- buf f er edﬂ%@ﬁﬁbgor mul ation (40 ng/m)
Column type: LUNA C8(2) 5 pm, 250 mm,

46 mmID

or

Kromasil 100 C18 5 pym,

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

Y

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

30 28 72
31 10 80
36 10 90
37 75 25
44 75 25 end




was produced using the follow ng nethod: WK-UK1 40 ng Propylene glycol 0.4
m  Absolute ethanol 0.1 ml Sodi um acet ate buffer--260--nM--rmake up to 1 n
WK- UK1 was wei ghed out into a vessel and propyl ene glycol was added, 15

foll owed by ethanol. This solution was made up with 0.3 m_of 200 nM sodi um
acetate and MAFPEPAPAti | WK- UKL passed conpletely into SoVERROBPINN ¢ he

sol ution exhi bited slight opal escence. The remai ning acetate buffer was then
added. WO 2006/ 032461 PCT/ EP2005/ 0101433130- Exanple 8: Stability-indicating

HPLC net hod W&.&&&@L&@M@mﬂ&m
Appar at us andatgials te basYVatgnfor efromategraphy @iadigntbgrade} umm type: LUNA C8(2)

S pm 250 nm,.4. 6 nm | Dagétonifvile idSdhrorhBfdgfdghyd pm 250 mMmm 4 nm I D
Det ecti on vvaveFength: UV 205 nm Sanple injector tenperature: 4C Colum

t enperature: 40C | nj ect Oahoplodapheric 20idpB5%yPeprapusyst em G adi ent system
Flowrate: 1 m/mn . .

Disodium hydrogenphosphate analytical grade (>99.99%)

25 mM sodium phosphate buffer pH = 5.00 £ 0.05

(3.55 g Na;HPO,4 were made up with water to 1000 mi. The

pH value was adjusted to pH = 5.00 + 0.05 with H3PO,)

Sample preparation:

WX-UK1 test solution: 25 pl of WX-UK1 (40 mg/ml) concentrate were diluted
with'975 il of water/acetonitrile (50:50 vol/vol). 100 pl
of this dilution solution were diluted with 900 pi of
water/acetonitrile (50:50 vol/vol) (c is approx.

0.1 mg/ml WX-UK1).

S



Run time: 44 nmin Mobile solvents: A buffer pH = 5.00 0.05 (25 mM Na

phosphat e)

B: acetonitrile Gadient:. Time A[% B [%

[min] 0 75 25 30

28 72 31 10 90 36 10 90 37 75 25 44 75 25 end 5 WD 2006/ 032461

PCT/ EP2005/ 010143
gr ade)

-31 Materials to be Water for chromat ography (gradient

u : nitrile for chromatography Orthop? L id, 85%
Supr apur y‘gg’g@ﬁﬁqgﬂydrogenphosphate anal yti cal grade gg@?g@%lﬁ‘QS mM sodi um

phosphate buffer pH = 5.00 0.05 (3.
1000 M. The pH value was adjusted”
preparati
were dilu

g Na2HPO4 were made up with water to
pH = 5.00 0.05 with H3POQ)

amitlp s HEIE WS Brethbdor Bobivifb b d8Ebatiesiin b1 ) 100 pi ot

this dil utpreguées oft UK ffrulationg:ed with 900 pl of

Sanpl e

wat er/ acetonitrile

(50:50 vol/vol) (c is approx. 0.1 ng/m WK-UK1).

Apparatus HPLC system: Waters Alliance: 2695
and separation module; 2487 UV-VIS
conditions: detector
MS detector: Micromass ZQ: single quadrupole
MS detector
Column type: Symmetry C18 3.5 ym; 2.1 x
100 mm
Detection wavelength: UV 215 nm
i Sample injector
temperature: 4°C
Column temperature: 35°C
Injection volume: 20 pl
Type of system: Gradient system
Flow rate: 0.5 ml/min
Run time: 16 min
Mobile solvents: A: NH4Ac buffer/ACN 72/25
(volivol)
B: NH«Ac buffer/ACN 30/70
(vol/vol)
C: Methanol



WO 2006/ 032461 PCT/ EP2005/ 010143 -32 Exanple 9: HPLC- M5 net hod for
identifying the deconposition products of -UKLl formulations: Apparatus HPLC
system Waters Alliance: 2695 and separation nodul e; 2487 W-VIS

condi tions M5 detector: Mcromass ZQ single uadru ol e
det ect or Col\gﬁr%&gk%m Symmetry C18 3.5 pm 2.1 x 100 Bé:tpé"(??f”c%“

wavel engt h: WV 215 nm Sanple injector tenperature: 4C CoI umm t enper ature:
35C Injection volunme: 20 pl Type of S); tem G adient system Flowrate: 0.5

E”vé["/ \r/]o|R;m tB. NH4AC bu@]agg;ig(]\l 30/70 (vall i}%u A@T\?z;hgﬁﬁ 22%5
2006/ 032461 PCT/ EP2005/ 010143 -33 Gradi elhin} Ti e Al %86}B C [ %

0 100 |0 |0

10 0 100 |0

11 0 [20 [80

12 0 |20 |20

13 100 [0 [0

16 100 |0 0 end

Materials to ~ Water for chromatography (gradient grade)

be used: Acetonitrile for chromatography (gradient grade)
Methanol (HPLC gradient grade)
Glacial acetic acid (Suprapur)
Ammonium acetate (HPLC grade)
50 mM NHsAc: Make up 3.85 g of NH4AC to 1000 ml with
water. pH adjustment to § with glacial acetic acid




[mMmn] [49 O0 100 0 O 10 O 100 O 11 0 20 80 12 0 20 20 13 100 O O 16 1100
0 0 end Materials to Water for chromatography (gradient grade) be used:
Acetonitrile for chronatography (gradient grade) Methanol (HPLC gradient
grade) G acial acetic acid (Suprapur) -Adnoni um acetate (HPLC grade) 50 mM
NH4Ac: Make up 3.85 g of NH4Ac to 1000 ml with water, pH adjustnment to 5
with glacial acetic acid - 34 - CLAIMS 1. A pharnmaceutical formulation
conprising (1) an am di no-, hydroxyam itagumg guani di no- and/ or

hydr oxyguani di nophenyl al ani ne derivative as active ingredient, (ii) a

m xture of polyol/al cohol and (iii) -an aqueous phase conprising a buffer. 2.
A pharmaceutical fornulation according to claim1, wherein the buffer is an
acetate buffer, in particular a sodiumacetate buffer. 3. A pharnmaceuti cal
for mul at i on1.ach @harmgeewticahforaniation cormphsingedi ng cl ai ns, wherein the

al cohol is ethgpol. 4. maceuy.| aul ati on ing t one of
t he preceding ﬁgl é'?ms %@@n t he{%dg%%%rﬂl(d@%el ect%@ﬁﬁg@% gl ycéehégﬁ?/
propyl ene gl ycol mydroxygianidingplkesylalarinel derivative as active ingredient, '
(i) a mixlure of polyol/alcohol and
(ii1) an aqueous phase comprising a buffer.

2. A pharmaceutical formulation according to claim 1, wherein the buffer is
an acetate buffer, in particular a sodium acetate buffer.

3. A pharmaceutical formulation according to any one of the preceding
claims, wherein the alcohol is ethanol.

4. A pharmaceutical formulation according to any one of the preceding
claims, wherein the polyol is selected from glycerol, propylene glycol and
polyethylene giycol.

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

6. A pharmaceutical formulation according to any one of the preceding
claims, wherein compaonent (i) comprises a mixture of polyol/alcohol in a
mixing ratio of 2:1 to 10:1.

7. A pharmaceutical formulation according to any one of the preceding
claims, furthermore comprising an isotonising agent and/or further
auxifiary substances or combinations thereof.



5. A pharmaceutical fornulation according to any one of the preceding .
clains, wherein the al cohol and/or the polyol is present in an anpunt of
approx. 20-60%relative to the entire formulation. 6. A pharnaceuti cal

formul ati on according to any one of the preceding clains, wherein conponent
(ii) conprises a mxture of polyol/alcohth in a mxing ratio of 2:1 to
10:1. 7. A pharnaceutical formulation according to any one of the preceding
clainms, furthernore conprising an isotonising agent and/or further

auxiliary s&bsAapﬂmma@euhmibiumuiam«ns aceording. to apy ome of theapreceding cal

active | nor edi G < WErel; $nf t FallendngisdiFiH oiedb BomrliRde "
|f0ny|) 3-am dhmpédbylﬁaeﬁwanwn?g@amwnéﬁmx)tphemmﬁ&l‘pl per azi de,
Na-(2,4,6-trii sopr opyl - phenyl sul f onyl)

guani di no- (D, L8 QWbMﬂﬂpﬁﬁaﬂd%t hoxyUﬂr(&ﬂiﬁtﬂlﬁﬁﬁw'GBe"YIﬁ@fQ_nYUe:?rant i omer s

N (2.4, 6111 1 CUTTERERER S Itainp PEf s Bohppiiraite; e Part. cul &t
phg/nyl al alni‘ nte éharlttlfuu}qr:sahb?mjlamdmeapham%ade:mcmm acdeclmablbysﬂttsghelleadff ate -
and/or sulfate sa ereo entra eut.i.ca

formul ati on adBor di PAJUEWaEy i\%%ﬁ%ﬁf’wfﬂ? g@ﬁ??gs@? s3-agfidingrlh ) he
active i ngredlﬁ{gn [ t and the
buffer in a conce ta?%ﬂtﬂf\gﬁﬁg%dxgcé}boﬁgggﬁ?éﬂéé e &Tl?ﬂéﬂrhwrﬁg%ﬂ%ﬁfﬁie
concentrate acamfdnstgfatmsaIMQmef of the preced| ng clainms for conbatting

ur oki nase- associ ated di seases, preferably for conbatting tunmours, for
t umour prevention, for conbat t i ng and/or preventing netastasisation, nore

preferably éS;AQ.@ﬁbeﬁt?atagofa@%armaeémwam%mwmbmmg:tmaﬁy,onea@rcr eatic
carci noma and/ or
the preceding claims, wherein the active ingredient is present in a
concentration of up to 100 mg/mi and the buffer in a concentration of up

to 1000 mM.

10. A formulation or concentrate according to any one of the preceding
claims for combatting urokinase-associated diseases, preferably for
combatting tumours, for tumour prevention, for combatting and/or
preventing metastasisation, more preferably for combatting and/or
preventing mammary carcinoma, pancreatic carcinoma and/or
metastasisation.

11. A formulation or concentrate according to any one of the preceding
claims 1 to 9 for combatting and/or preventing arthritis, inflammation,
asteoporosis, retinopathies, for example age-related macular
degeneration, in preventing blistering in the skin condition pemphigus
vulgaris.

12. Use of a pharmaceutical formulation or a concentrate according to any
one of the preceding claims for the production of a solution suitable for
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 ingredisnt is up to 1 mg/ml.



met ast asi sation. 11. A fornulation or concentrate according to any one of
the preceding clains 1 to 9 for conbatting and/or preventing arthritis,

i nfl ammati on, osteoporosis, retinopathies, for exanple age-rel ated macul ar
degeneration, in preventing blistering in the skin condition penphigus

vul garis. 12. Use of a pharmaceutical fornulation or a concentrate according
to any one of the preceding clains for Glde-production of a solution
suitable for admnistration by injection or infusion by diluting the
pharmaceutical formulation or the concentrate in a suitable isotonising
agent, wher ei ' ' ' ' [ LS up to
g ad% Y O e AR TR AoRS o b oG e R R e i e
accordi ng to ansf daims Tofo € Inahasnanufactigeiah atrhedigamerit 4ot the éregtmentrasdiot anent
for the treat [.or r Nty redi o) d r.ireating
and/ or pr evenﬁévgﬂrrggas% agllngo\a(tjf i gh;ggiéz B%i fr?gt ?gﬁtﬁ@on{#@i r%g\éerﬁlﬁg

phar maceut i cal metasiasisiaiiom or a concentrate; and a cytostatic and/or
cytotoxic agents, the pharmaceutical formulation according to any one of
claims 1 to 94 t%muﬁth%%éjrrgrng%amrma%bm&amﬁﬁnﬁﬁ&%igabné&ftm&;at! ons,
conprising as active ingredient a conpound which conprises an am di no,

hydr oxyani di no, agdaraytistaticeand/arreytojexiorgejtsarthepharmpesutical igrmudationi on  of a

sui tabl e quanti . i | cohol and a suitable quantity of
an aqueous phaséx%oghﬁggitgliaﬁg%gsgﬁhagﬁé %(g$ ?he active Ingredient.

15. A method for stabilising pharmaceutical formulations, comprising as
active ingredient a compound which comprises an amidino,
hydroxyamidino, guanidino and/or hydroxyguanidino group, by addition
of a suitable quantity of a mixture of polyol/aicohol and a suitable
quantity of an aqueous phase comprising a buffer to the active
ingredient.



