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Use of a trioxopyrimdine for the treatnment and
prevention of bronchial inflammatory di seases The

w@e@s®oti3s nvention relates to the use of a PCT/EP2005/003345

trioxopyrim di ne conpound for the treatnent and
prevention of bronchial inflammuatory diseases.

I ntroduction Matrix netal | oproteases (MWs) are a
famly -of zinc- and cal ci um dependent proteases that
are capa | e of degrading the extracellular matrjx

( ECMUss 942 bapsrmidshorthe tegtaentaad pueventigg ofiprasnchial
Z., Nat. Rev. Cancer ZInfiadf@2tort@ikseaskd4; Overall, CM,
and Lopez-Qtin, C, Nat. Rev. ncer 2 (2002)

657-672). They are believed to have pivotal roles in
€Ty prenért ideargioapeiates tanbe gseomf b tl(lbkdpjib&ﬁame Kompeiund for the

aé{%‘g‘)ggp?f’j?%%%%%%}‘ o%iljf(fgr%hmy 1ﬂﬂafnn§ast81éy rI%ea édselclelnlg gﬁ d

repair (Shapiro, S.D., Curr. OQpin. Cell Biol. 10

(mcggg 608; Lund, L.R, et al., EMBOJ. 18 (1999)
Excessi ve or inappropriate expression of

MWs may therefore contribute to the pathogenesis of

Ayt irﬂ?&zﬂﬁ)p@&%E asgélu Q%/J!MBS)D&&C@%:%% dfnghddidig c%bhﬁﬁ{ dependent
ro ress|,on e eV
et 16 SR 1oty ceepging The eFicllar (maigy. GHGY) and
('ba,seﬂNaJht maemralﬁa(ﬁgdﬂacz N2@82)Weih7 76 M23t. Bed (EﬂﬁeeHZ/SZﬁOZ) 161-
..
( FaeEie i C, TR [ her: Brin, B4 e Rel ool Bh02 457-672). They
rasst belisved! too hEGMpderladeles on eabayanic Glevelapmem&ramd growth
QHOIH[)%HQ?( &l @11@9(1%9)(8?10@21)%3%71:14@9@11 E%l@bk‘é@%) 411-422)

factors that are sequestere protel ns
g@éc%ﬂgaswéispwe@qsiﬁk% alecgfe%ago( EWWSV 3., Q%lh &pinCell Bjol. 10
al1998)) 602B60d; . Lusde MR 2étdal( TMIBD £ A30¢ 18995 4645MME3%) CBtessive or
éﬁg{)gr%%ﬁa‘geggmes%g%& IL/@\BH()l I t he—ygﬂf%%ﬁtr%@%?%é?@eop%thog%%esis of
genpy dtsmealegirogyn esoesiesinbdutmgstusmot pragressig (BReblad nM., and
et gl .

(oG 2 BE a8, EArar21360 el heral?hl apd toper Bin, .
nIé[tﬂu Raw(ifam@cbmoﬂbﬁ% §Ziendramiestyisoy Hripption (Carmeliet, P, et al.,
Mes@ Ueﬁ&r ¥ @@9;4&9@438141\413 leffddl Brd AWEBR] G st Rl OliECcM

Ic?egraciag‘.lgrrls(Charlneg?l(JZ tagg Werb D., Trends Cell Biol. 11 (2001) S37-43). Peptide
growth factors that are sequestered by ECM proteins become available once
degraded by MMP-9 (Manes, S., et al., J. Biol. Chem. 274 (1999) 6935-6945).
MMPs can increase the bioavailability of VEGF (Bergers, G., et al., Nat. Cell Biol. 2
(2000) 737-744) but also generate angiogenesis inhibitors such as angiostatin by
cleavage of plasminogen (Dong, Z., et al., Cell 88 (1997) 801-810).

Inhibition of MMPs, either with the naturally occurring Tissue Inhibitors of
Metalloproteases (TIMPs), or with low molecular weight inhibitors, resulted in
impressive anti-tumor and anti-metastatic effects in animal models (Brown, P.D.,
Med. Oncol. 14 (1997) 1-10). Most of the low-molecular weight inhibitors of
MMPs are derived from the hydroxamic acid compound class and inhibit MMPs in
a broad manner, being not selective for MMP-2 and MMP-9, the key MMPs in
tumor invasion, metastatic spread, and angiogenesis. However, MMP inhibiting

molecules from another structural class, the trioxopyrimidines, have been
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[ n'_pressi ve anti-tunor and anti-nmetastatic effects in
animal nodels (Brown, P.D., Med. Oncol. 14 (1997)

wa2m8p971Bbst of the | ow nol ecul ar wei ght i nhi bP€DEB200$/003345

MWPs are derived fromthe hydroxam c acid conmpound

class and inhibit MWs in a_broad manner, being not
sel ective for MW-2 and MW-9, the key MWs in tunor
i nvasi on, nmetastatic spread, and angi ogenesi s.

ldewebed, e. %/NP R Wibidy)13489 aﬁalwwbmsﬁmnm@@tabsebf compounds is
structura I

as t m di nes
SEHOEE CoatR nd. BiEb e Y PGS AR BiR Y sperificiy for
MvP-z| BREPY, whilpepariisy nsosexithanmmieynbeet efitthe MMP family of
hi ﬁggthl selective, with an al nbst exclusive specificity
-2, MWP-9, while sparing nost other nenbers of
the MW fam |y of proteases. Several MVP inhibitors,

@ef%glb Ptﬂﬁ{ bRord, %eMﬁQ?@}mo? tRE 'h?dﬁﬁgﬁﬁcaﬂﬁg sﬁb?ér?ce class

0ad substrate specificit In _part
gyith brogd gubstiatespesifigify W@r@sqqc}-@ Haétr stillfre, 1R lgl‘%lpal testing for anti-

:tﬁglgié rf?éral.%rlngrﬁl IA1I0b£ ﬂi@eptgmlahécs Hadca | reqtilgalith ebdsk tlﬁhliNtbﬁ were
re dis in t

Sappp BRI hanigy of PP ERRRE TS (ML ONal Riyferol 18

1803 Q089-111B8Thd B23on Ohéhis ak oflefﬁoercytuln tle dliagkmoft likely is the

Sé‘ﬁt tg\a?f atéegxuﬁt goer%gltriqgl g%‘{{a enh{gh %OYIﬁfl Sdo%g dfofr %ﬁﬁ—truﬁ%tr or anti-

anttastbtigrastivily teaauseef dst side @ffam a%pclytedé@élu @S@brqaﬁb’ acting

%hﬁfBthﬁ G es Ql§§é3ﬁféxg§ 31\% Ldireltd es§<§‘e tﬁr@é&h}haﬁﬂ? ' zﬁ‘ﬂlralglas and

ors ese [Tmtin

id t

B sener oA or S AR % e €1 Letrodifng, 255 o
1b1e@v$'ay€tbac11ﬂi‘ﬂlverN tiis pheBlem, conﬁﬂﬁat(olﬁmmﬁmﬂﬁﬁrs with

S S oo RNBE FATRFUE aner S SLORiERL sthdifs. Indeed, in

Ctiﬁte%s Eﬁidrm/léhyi OMMP cinhilrifoos) noks combireviahuwithd cytostaind/ ebtoxic

udl e

e SEned PORRed fiodd TAEPEIRGMTER! Sl R ARWE QIR Sncer
eRdsant €d9928)moB5-19AR). bIIt i anigliteds, i bﬁ@ylap@aévgztznt Applicggion No.

abeT/EPOb fod7 @ﬁ@\rvs RES -cofhtid228) o@%ﬁoﬁ%%mlhﬁea%k&l [htinase
I nternationa tent Application | EP02/ 0474

SRBIROF G FBIONBEF SHOBRT 1455 @spgsatin,  Paclitaxel,

oetatikdbaseor MBpHidOrs and cytotoxic/cytostatic
compounds such as cisplatin, Paclitaxel, Gentitabine

or Etoposi de.
There have been made a lot of attempts to identify compounds which prevent or

inhibit bronchial inflammatory diseases. Inhaled synthetic glucocorticosteroids are
widely used in the treatment of bronchial asthma where they provide very effective
first line treatment. However, a range of unwanted side effects and the often
complex dosing schedules associated with these drugs frequently result in poor
patient compliance. Loteprednol etabonate, an inactive metabolite soft steroid, is
being examined in clinical trials for its effects on airway inflammation (Szelenyi, L.,
et al., Drugs Today 36 (2000) 313-320). Ciclesonide, a pro-drug soft steroid, has
demonstrated efficacy without side effects in a once daily formulation in asthma
patients and is being developed for the treatment of both asthma and chronic
obstructive pulmonary disease (Rohatagi, S., et al., J. Clin. Pharmacol. 43 (2003)
365-378).
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There have been nmade a lot of attenpts to identify
conpounds whi ch prevent or inhibit bronchia

w0 ndosaires ory di seases. | nhal ed synthetic PCT/EP2005/003345

gl ucocorticosteroids are widely used in the treatnent
of bronchial asthma where thegy provide very effective
first line treatnent. However, a range of unwanted
side effects and the often conpl ex dosi ng schedul es

aﬁfe@éfbfﬂ; ﬂﬂerg\':ehbtstahﬁé%ﬁ fof Hehl &Gﬂfé’iﬂsﬁénfz@&#ﬂli&h IcBn Fbt@ Qfsed for
patient c i ance e eta an inactive
HgfﬂﬁﬁﬁqqgnEB?We@WE}%ﬁH E ﬁgﬁfin clinica

.trials for its effects on alrmay |nflannat|on

(Szel. Ayl f%h@hﬁ%nﬁy Drugs Today 36 (2000) 313-320).
é&éﬁEgvﬂTgE__?rTﬂTr%ﬁ ug soft steroid, has denonstrated
efficacy wthout side effects in a once daily

fﬁwyg'saiﬂtrge gﬂ;nfo%%mﬁﬁ%&?&ﬁoggﬁﬁlcﬁﬂéibhs%d%w i18N8b9RAHCh are

t'ment _of hnma _and chroni ¢

oughly selestive fpuMMR2 MMFs2 a8d M¥Ehkh aigiuselyl forgthe freatment or

refdnition oPBASHEBEDInflafiindtd8083eacd- 378) . Theref ore,
there exists a need for highly potent substances which

can be used for the treatnent or prevention of

brlenekestion ﬂfefdmafqiroviyledﬂ&ens e$ a thesapyriptidore @inpduad having
Inv . r d t

o BEBESR eeT SRR MR MR PEMMEL, NP2 qnd MP-14
skﬁecdawe for MWP-2, MW-9 and MW-14 are useful for

the treatnment or prevention of bronchial i nfl ammat ory

di seases. The i

vention therefore use qf
2Bt r | By qu??‘é thagysiiriar N 1y doM]e?\g? each;
; )]g | Vi katicrgphivse thAP100 fM\/ﬁ’reZJ’%Cs(:)\/l\v’BuBS EW BN?AM\P-MMP-L
ef i alue o ess than 5 mM for
gﬁ%@%é @ﬂ%ﬁQJWﬁggiﬁ ch; b) a ratio of nore than
1@0 foratichef hxe thah Lil@sfocnfth&/I\I/Bsd valiuiz- @f MINP-3:MMRR, MMP-3:
ratio of nore than 10 for the
IC50 vw m@%ﬁ%@f -2, MWP-3:. MWP-9,
MWP-3: MWP- 14, for the treatnent of prevention of
bronehi @datBhl BMMPBERLYH FFeBDBehiaN iflaR@filtory diseases in a host

mammal in need of such treatment.

ICsg values are measured by an in vitro assay for MMP enzymatic activity. Such an
assay is described by Stack, M.S., and Gray, R.D., J. Biol. Chem. 264 (1989) 4277-
4281. This assay is based on the determination of MMP enzymatic activity on a
dinitrophenol substrate and fluorescence measurement of the substrate after
cleaving by MMPs.

The invention further provides the use of such trioxopyrimidine compounds for
the manufacturing of a medicament for the treatment of bronchial inflammatory

diseases in a patient suffering from such a disease.

Matrix metalloproteinases are well-known in the state of the art and are defined,
e.g., by their EC numbers (MMP-1 EC 3.4.24.7; MMP-2 EC 3.4.24.24; MMP-3
EC 3.4.24.17, MMP-9 EC 3.4.24.35, MMP-14 EC 3.4.24).
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manmal in need of such treatnment. |1C50 val ues are
nmeasured by an in vitro assay for MW enzynatic

W@ewse9tys Such an assay i s described by StackpPCIVERR005/003345

and Gray, R D., J. Biol. Chem 264 (1989) 4277- 4281.
This assay is based on the dgterm nation of MW
enzymatic activity on a dinitrophenol substrate and
fl uorescence nmeasurenment of the substrate after

CleRUpPErYindVRSeful The thBVigRHHRA frrdogioundo\fidifsa WeB-known

use o ch grioxopyrimdine co unds for the
RGP (P Dt SO BINS B P DR el SAEREUS Patent Nos.
ba, papcAtisadnd 61 1 @9AEMIOY9ITIR34as BE0I98/589 Pt Wen 01/262 7 mich are
f.orom such di sease. Mafrix petal lopr.ofei
BRI R Bt RE S Gt B R (PRhchE G TR Be2 (200n)
el257-1285, aridedre eff@tivanbdidgilvnedqtive®3MMBL, MMInR-apd2EMP-
ﬁké.24.24; MWP-3 EC 3.4.24.17, MW-9 EC 3. 4. 24. 35,

-14 EC 3.4.24).Trioxopyrimdines useful for the
i nvention are conpounds froma well-known structura

CA @%8dinStsthe GRRAEUAASe m“aggs &dthp&chdshre paticdxdyPleGerred:
US Patent Nos. 6,242,455 and 6, 110, 924; WD 97/ 23465,

WO 98/58915, WO 01/25217, which are incorporated

h& Béphenblyd-ye5-¢ 4 € hastro-phen(d) -pigerazn- 1 -@ipyaimidingi 14,6-trione
m 03u8r121 2001) 1277-1285, and are effective and

hi gonnil seléctive for MWP-2, MW-9, and MWP- 14,

According to the invention, the follow ng conpounds

K U - 4 n-2-y1-pi in-1-yl)-pyrimidine-2,4,6-
2{5 [ %%&%@%&&W 5@{%{3;‘?}3&&#{1 rzo}flp%g%rﬁl?-lp?’lr))ep ?gzi n-1-yllp
y#ioRedi ne- 2, 4, 6-tri one (Conpound |)

St dinfhigi@axy - phenyl ) - 5- (4-pyri m di n-2-yl - pi perazin-1-y
' )-pyrimdine-2,4,6- trione (Conpound I1)

5-[ 4- (4- Chl or o- phenoxy) - phenyl ] -5- (4- pyri m di n-2-yl - pi
p& &z iGHlorpphenpyy)phetyl) e5-24-pybmidin @rg-tipeapioting)i | 1)
pyrimidine-2,4,6-trione

(Compound IIT)

5-{4-(3,4-Dichloro-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-yl)-
pyrimidine-2,4,6-trione
(Compound IV)

5-[4-(4-Bromo-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-yl)-
pyrimidine-2,4,6-trione
(Compound V).

According to the invention the trioxopyrimidine-based inhibitors have to be
administered to the patient suffering from such a disease, over several months or
years (especially in case of prevention), to the patient in need of such a therapy. The
trioxopyrimidine compounds are administered preferably as sprays, with non-

toxic doses ranging between micro and nanomolar concentrations.

The invention relates to a method used for treating bronchial inflammatory

diseases, preferably asthma and chronic obstructive pulmonary disease (COPD) in
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5-[4- (3, 4-Di chl or o- phenoxy) - phenyl ] -5- (4-pyri m di n-2-y
| - pi perazin-l-yl)- pyrimdine-2,4,6-trione (Conpound

WO X)05/097133 PCT/EP2005/003345

5-[ 4- (4- Brono- phenoxy) - phenyl ] -5- (4-pyrimdin-2-yl-pip
erazin-1-yl)- pyrimdine-2,4,5%6-trione (Conpound V).
According to the invention the trioxopyrim dine-based
i nhibitors have to be adm nistered to the patient

sahbgripgnidl QR el bf Jueh SRASENt,0NES as;ﬁﬁeﬁtakuffwmg Mot such a

ycﬁ?qrageh (by El'?q: Iggalll%qel ucgfa 3 grl{aﬂg? id q}]elhcgor}xpound accordlng to the
tinventamy to ra @anmtcmlmophmimamlcaaneffecsiveraaﬂomtefAest}tht yis an
%%g?&h@éﬁ% Ml OO b?é%&nﬁ%e%?lrﬁfa r’e‘xg?tb[‘éta 8{% a%pncerx?osure

nano ar concentra Ion re
allnie tinlemups idn frspvakee aYIREpPHEY Bh Phﬁlfalts prfstisnwhatingr the bronchial

UnS&AR eﬁmsﬁé@ fgr @(Q”ltyacas Eﬁ}%cﬁ‘ﬂ%d BN RRE  QRRIHOHC ta!n\ie inducing

pul mon y di_.sease manmal in
ShreRdpa ogl@l angss @QPE@?PE&P%WN@H%Q%OE rfcgﬁrdang the
dd@@ﬁascﬁ th@&lséd'w Aappdy gptirespoabivenesd is @bhalmailnd fthe Glsease and is

RIS, TG DS BENET) VL0 A ARGl % v
| mﬁh)a aethtyprey (epitehsecel$, snivothmomchki @lls,tinfenmataty edllomerves,
n&hcﬁﬁ(gﬁﬁu%#&egeﬂg nﬁ%ﬂﬁ?@ eﬁ}d EE{' ﬁké neIrl EHIBIIO%E]P]MI remodelling

St I mu
beventshhirh semprise maBY: a@sctﬁ ma@@}mcpa%%t in érﬂ?ﬁﬂ%ﬁ“ﬁ@ of grdracellular

gfﬁhg&&e gst %ES‘%Q : 1tngﬂ%eb1;bgﬂéﬁiap Gyalls OfIn m;qll hyt@gafmml Q@i thal mucus
aggravat.i ng factor, rega

BonEselar e Ut SEadioToRT N, FPERRYEE én%‘iCQTéﬁ%%go the

lﬁlvélltl'tfﬁi | ifBibkts O thet gﬁﬂﬁhﬁﬁﬁfli ol irffluxesPOotii bbmlpﬁﬁfments of
S ronchi al .tree a.very conpl.e

e U iy ool ey pdsriphiephl ) MO Y R SRy the

nigekespelsiveness défizadraataorapnoehilsesposse/@sstimmlatirg agents such as

pﬁ‘l@ﬂﬁ% ﬁl quﬂesd e{a'sé) A8 l&ﬂeﬁt t q‘ﬁérpc? ald if@*)lev@&ﬁ i, heeg .» GINA

bronc renodel ['1 ng event rise

y
a¥sskshopridpery b ﬁt:r@tegh fog @@y@g Mquagermnt and Prevention (NIH

epLBIRGEHH WoRD23BES) % d FAPRYNERL, SanldHiAISS BY, BAE Wedpir. vyaii &003)
and an hyperpl asia of the mnucus produm ng cells

ukedof tri oxopyri m di ne conpounds according to the

The invention therefore further relates to a method for treating bronchial
inflammatory diseases in a patient suffering from such a disease, using a
‘trioxopyrimidine compound according to the invention in a therapeutically

effective amount.

The invention preferably further relates to a method for treating emphysema in a
patient suffering from such a disease, using trioxopyrimidine compounds according
to the invention. In such a disease, the alveolar walls are destroyed by proteolytic
processes and this destruction impairs the transfer of oxygen to the blood.
Physiological problems also occurs because of the derived hyperinflation which
causes abnormalities in the ventilation by causing a dysfunction of respiratory
muscles and because of a hypertension in pulmonary arteries leading to cardiac

failure in advanced stages.
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invention inhibits the inflanmatory cells influx in
the conpartinents of bronchoal veol ar | avage and

w@eososasthi al tissue and inhibits the PCT/EP2005/003345

hyperresponsi veness defined as an abnormal response to
stinmul ati ng agents such as ngt.hacholine. The disease
and current treatnents are reviewed in, e.g., G NA
Wor kshop Report, d obal Strategy for Asthna Managenent

et ofdiRyY ethe@hvenbhl tﬁ@ﬁidxﬁgfﬁrﬁﬁﬁbcoxﬁé’oﬁﬁﬂ%s tad administered
Fabbr | d,. S, E |

.M, .and Hurd, . ur... Respjr,. J.; 22
(6085l Bondfiacr Yotsm o KRV GPonralt Phelch df Hhespy The
ttoiogopyeirhidihd @mpaueals kregdovioistenédaprefeniblipbyrdicoreyosolization of a
cﬁ %?@%?%o%e? FRRL IR ,%M 8bh AGxik rd%g%ssféggin ‘t?eltv%geﬁlsﬁricro and
ust ng a“trioxopyrim di'ne conpound accordfng to the
i ranentdlarrconperdrations nprdigtandaleyy ef fective anmount. The
invention preferably further relates to a nethod for

treating enphysema in a patient suffering fro uch a
dikeeexaet dasaganf tﬁ? M@Bﬁﬁhlﬁﬁ?ﬁi VEBr Bh%‘gbea‘i?é ¥ a?tﬁﬂn%d- In
t e edal) HBE i &Fbkred ElaiS}U@&Ba%e of grdakibitblewil egé detwsah l191mol/kg
ar <g§§t5§%egﬁ@§ Ergteo ytic processes and this

Pionm $PRIERG fransfer of oxygen to the
bl ood. Physi ol ogi cal problens al so occurs because of
" Y S . . i .
 HE P e BBl Mihedhs cBUTRSIBRD Bl ph) Slogical
r esppatRiloyyTeieuneesitong lmwﬁa@@iuanw@@r% pefistamCesy buffers,

SR PAIYs, ARk L And RA N 0BsitP nteHildtdfy baddtyir Bppidpriate buff
g%]\?ancegss ag s.Acf:l I(r%)gi %g%}pt he (i{dg\%fegnt |§éor§ thgp priate Dumer

t PPEREpFci ARG neR ¢ R0 SHRIT AF RIS O Sdig borate.
SENSHrdtiviD NS ﬁﬁqﬁj&e@r S0 tp@eviehe pdtiobhll icontagddatidn of the

such a ther ._The tri

e DL Ul AN U OB e
| beapzalitoniunp ovbéorideor nabll@bbuianolni tinethylparabene, dpsepylparabene,
r n rQ; i
008, LI RS ARAPPLR: EOISEI PP
wpf Q.03 er 4o weightivaliniee easily determined. In general,

the preferred daily dosage of the inhibitors wll
range. between 1 nmnol / kg dagﬁla day toa1190 nqol/kg an

d%lyga%le auxiliary substances an rmaceutical formulations®are described in
Remington's Pharmaceutical Sciences, 16th ed., 1980, Mack Publishing Co., edited
by Oslo et al. Typically, an appropriate amount of a pharmaceutically-acceptable
salt is used in the formulation to render the formulation isotonic. Examples of a
pharmaceutically acceptable substances include saline, Ringer's solution and
dextrose solution. The pH of the solution is preferably from about 5 to about 8, and
more preferably from about 7 to about 7.5.

A further preferred object of the invention is a pharmaceutical composition of a
trioxopyrimidine according to the invention for the treatment of bronchial
inflammatory diseases, and its use, containing a trioxopyrimidine-cyclodextrin
complex (inclusion of the trioxopyrimidine in the cyclodextrin) formed of such a
trioxopyrimidine or a salt thereof and a cyclodextrin, preferably a water-soluble
cyclodextrin derivative (water soluble being defined as a solubility of at least 0.5
g/100ml water at 25°C). In the complex, preferably 1 mol of trioxopyrimidine is



10

15

20

25

30

The pharmaceutical conpositions are aqueous
conposi tions havi ng physi ol ogical conpatibility. The

W@ 0upgi1s3 ons i nclude, in addition, auxiliary PCI/EP2005/003345

substances, buffers, preservatives, solvents and/or

viscosity nodul ating agents._-Appropriate buffer

systens are based on sodi um phosphate, sodi um acetate

or sodium borate. Preservatives are required to

PESMSIBtedrinereédbiosdd BN hatlonal B-osy tyddirxplinsnadetitatioathereof.

cgﬂpos tiagn qurlna use. Suitable preservatives are,

f @%gﬁﬁgéycBQWQ’??ﬂﬁiun1chloride, chl or obut anol ,

net hyl par abene, propyl parabene, phenyl et hyl al cohol,

sorhj e aci h L ves . u | Yo

i bty cpepH el B St 5 A el SR by BERLD Ymblhyisted

auxioGlarhydseybuaheed), ardtopi aChgbisord CH-or nul at i ons

ot 1y E R e AR ARE, COUTRE LR 1 | P SBERCD:
. ublis . i.ted by 0 e

2l - BB Da MM ERDSBIESSr b A BRICLY, Bacoryl BOS, maltosy

phargrazeuti cal | y-acceptable salt is used in the

fornul ation,t endey. the .farnul.ati on isot

Ex argTERe R ottt dnhiss Dt JeuiBtigt sish & SlipE Ry RMCD and

i ncIRINMEAD, ihydroxRbuiykyCEs, gutasylivel, amdtosdd yClos e

solution. The pH of the solution is preferably from

about 5 to about 8, and nore preferably fromabout 7
t Eydpdaxtring, sisefpl fageending goethe ietngbpedte sFclicheligosaccharides

Py&mé@ﬁy ieﬁ?ﬁ‘n&ﬁaﬂ%ﬁbh CHHl stZ OMTRPISIEA 128N cOhpBsed of a variable
i ne accordi.ng to the invention tor .the

I oxopyr.l )
PERDR X BRCHPEHENSS U e Bry oF sbadis czsﬂagwréns are
USRpectiPEly abited @y, B, bad q&zﬂydéxnﬂh@h' ey DdedtyoD). Cyclodextrins
cqgg“gx quﬁlusion.of the tr%§x0$¥rinidine fg %he derivati
cHPEHRS P i Ay TFUTHRR Bf JHOACKIRY LSk SpyF i A C R gy degivatives,
sahichtahestdedst watdr solalyle irogexmpimt, of Ok Fedréi0Aioil pt 25°C.
wat er - sol ubl e cycl odextrin derivative (water soluble
being defined as_a solubility of at least 0.5 g/ 100mn

wathe water-splbje cyclederiaincdsmiyriave prsfesshdy aprdyinithapiresspt invention

; R By 'd@&‘é%gil%g dﬂéa%ﬁ@%r ReQK %elugnﬁy Qﬂftoit%é%? htﬁélt ég Rextrin,
- - X | errvati,ve er. , e .

o FaeplPeef sk et HE ciledexr %@%EY%&@W@EHEYM&O@?“HH’

s ipddogipropderdobdekirite sndtshicpdodda D, andedatty lthérecf. dfParticular,

hXﬂ%o%)l(ﬁ/yl?—lfﬁt—X%lo%%inﬁy&r%%m%%pﬁ-c%lggeox%gﬂ, r%gft)c')syl—ﬁ—cyclodextrin,

and salts thereof

[
t
t

Derivatives preferred according to the invention are also methylcyclodextrins
(products of the cyclodextrins methylation), dimethylcyclodextrins (DIMEB)
(preferably substituted in 2 and in 6), trimethylcyclodextrins (preferably
substituted in 2, 3 and 6), "random methylated" cyclodextrins (RAMEB) (preferably
substituted at random in 2, 3 and 6, but with a number of 1,7 to 1,9 methyl by unit
glucopyrannose),  hydroxypropylcyclodextrins  (HPCD,  hydroxypropylated
cyclodextrins preferably substituted randomly mainly in position 2 and 3 (HP-
BCD, HP-y CD)), sulfobutylethercyclodextrins (SBECD), hydroxyethyl-
cyclodextrins, carboxymethylethylcyclodextrins, ethylcyclodextrins, cyclodextrins
amphiphiles obtained by grafting hydrocarbonated chains in the hydroxyl groups

and being able to form nanoparticles, cholesterol cyclodextrins and triglycerides-
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- beta-cyclodextrin and its synthetic derivatives such
as HPbCD, SBEbCD, RWMoCD, DI MEbCD, TRI MEbCD,

whyasoxmbut yl bCD, gl ucosyl bCD, naltosyl bCD.PET/EP2005/003345

gamma-cycl odextrin and its synthetic derivatives such

as HPgCD, RwWyCD and DI MEgCD,. qwydr oxybutyl gCD,

gl ucosyl gCD, maltosyl gCD. Cycl odextrins useful

according to the invention are cyclic oligosaccharides
Rdyelddeteink Yobesizsdrby i grafliegr adiideindf mehdmtinatedh({with ar gacer
cogﬁosed of a variable nunber of gl ucopyrannose units,

B ty 6, 7 or 8: these cyclodextrins are respectively
naned a, b, and g cycl odextrins (aCD, bCD and gCD).

T S RaAE L0 ek Yol BRsBAC vention may be
vifiteinedr by aprofecng wmtasiueded whludionn capfaimigdirt toipxepysimidine
W RUHd BeredPGnd ARPatWaiSHbIE QUBH &G AeRARNES TRe water-soluble
derjvative, preferab

y.used in th resent invention
r e g deieiieneeddn ﬁa\?m?gl%f plefesgly gps o) Opmess per one
|IﬁaIStrid)&@?&riﬂﬁdihe,cm&fd)ﬁﬁ)ﬁrﬁblﬁ.l-E)(aml,l &gl pirtisulatly preferably 1-2
matfr-ﬁ} ﬁpJeGCéglgdeﬁ}r]n. F%ivatives are
TPt O %@ LoD HSFXOPYHIUT Sy or opyl cycl odext ri n,
mal tosyl cycl odextrin, and salts thereof. In
D bt el o e P IS Do RRERY L more
ttheselobilivepf hatrioxapypirifimeiaereaset Sfupaitculsr imiation is imposed
| Sy B thefhodltr Bodfci ttl'i%’itd}h_\é@h@ﬂﬂ%ﬁdﬂ, A& FH @@:%Sﬂesit@;pmduced

the cycl odextrins. nmethyl ation), dinmethylcyc]aodextring., ~ -
(D WAEiSf Wep &F éh’&%Fry‘nsﬂ%’%‘PF’Eaﬁ‘P)é&al?%? bt O -5 16 35" C.
trimethyl cycl odextrins (preferably substituted in 2, 3
.6),. "random.net hyl at ed" cl odextrins VEB
(Pt pasy O CEGHRRT BT Eiony | Hrabd vl ¥ s of
wirtdxopymmiries, thdre 1s  complexFormatind bésyeamthese two molecules. The
r . . i.n . ST .
LSRN Niee Sl N BRGSO REHILOS LB Ry i
r Soheténtt ip thﬁﬁxlhrayce,ithe FuBPlex being S%IHglesn afer. Hegsonpplesycan also be
Cthined By @RIt RUUMEHLZAURNRXdah sy dfSBEERbpyrimidine in aqueous
hydr oxyetf.hyl cycl gdextri ns, : .
CSABRREY it g LI I7E JERE APHYLY RGP oY gdaiing e adequate
Cyipotttogisl | ns

Another way of obtaining a complex is to add a solution of a trioxopyrimidine in a
solvent (e. g. alcohol, acetone, etc) to a cyclodextrin aqueous solution. The complex
can be formed after sufficient stirring, either after evaporation of the solvent, or

even in the presence of the solvent.

The lyophilization or the nebulization of solutions of the complex according to the
invention allows the complex to be obtained in solid form. One can thus obtain a
complex in the form of an amorphous powder. It is also possible to obtain the
complex in the solid state after dissolution of CD and a trioxopyrimidine in an

appropriate organic solvent and further evaporation of the solvent.

Other methods can be used for solid complexes preparation which are violent

stirring of a suspension of a trioxopyrimidine and CD in a very small quantity of
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anphi phil es obtai ned by grafting hydrocarbonat ed
chains in the hydroxyl groups and being able to form

wmaovsperiss cl es, chol esterol cycl odextrins and PCT/EP2005/003345

triglyceridescycl odextrins obtained by grafting
cydodextrins nonoam nated (wgth a spacer arn). The
trioxopyrimdi ne-cycl odextrin conplex of the present
invention may be obtained by producing an aqueous

- SQAtEH, kIRdh Eopiblat EollRekim: dffer GxARY bt tHelish ©f COYRAWREpercritical state

thereof and a wat er- sol cycl ode n, der t

TREig0ER TS BB BT e RBO G 17 BICHBE VDo T SiRFESIp R tate.

an amount of preferably one nol or nore per one nol

:;gl’l%%o CXOOL#‘I n&Cg)Ib(? gg tC;THID %r@srfﬁg‘%r@lﬁllé/n ganl’[geeégg‘barea nf%l‘ exanilple, ma

tmaw&yﬂmowm R se | orrh@sq]uufgneﬁr Tdieg tl@rr@eﬁqrtmethp@mhﬁre theeweight

alis! of° 9%&19&&@( Gh OGRx%b )l'rﬂnﬁl%é Yihdt ViR bbRReATS o b®, and is

he tr|ox m di ne i ncreases.

p@nef%hly B twepmdaporrisiy B@gfdalaﬁ if e TERRS Fofo 3.5 (for a

|O1r Pdé&hﬂgxt‘hﬁh g RAdSring| @M iopns.2ansl d.pr(fexampl2e coinpleék with
ﬁ& y use of water or a buffer in a tenperature

oxi mtely from-5to 35 C. Wen a
cydodextrlns aqueous solution is stirred with an

f L ﬁé?efgrrecgtc% é\eg)&%p%ese i&efrorflgg% ceﬁtr%ﬁ& O%I_]F]] ?ﬁfs cyclodextrm

ofrepaiatiosolThei ersladiekivins corespiratiomolt Hee @aeRRrationy is preferably
LB dREQPYH 'aﬁHdiO@emM‘ P%@i*ek&ﬂc@ﬁk glﬁ}eﬁ t@@ af dylclodek®in &ﬂl@entratlon of

conpl ex bel ng sol ub he conpl ex can al
OB eeh Ly VoiIEpARIBE SBIHBICPRIBER R i St i Hipnsively
AstirtddO¥ORYEAEH ATIE pérdera e abighs of thd @rlodiextiindis based upon the

et e B SRk PR PR R obtai i ng

conplex i's to add a solution of a trioxopyrimdine in

(? golden % et é}atu% fsolﬂﬁ%ﬂhf 9&%&8‘[}%% @taﬁ)i §06 @ greferably between

gqueous SO
Pk P@utfufqlaﬂmxﬁfesqbﬂwbthgen % Chind & GorThe reaction time

e& AAabh PRe &Enge%u&qnuqabem@én 84&RotNatd @i @@@nl@@fe@énce is
sol vent. The lyop |Iizat|o or the nebuljzatio

SR oS REHCiDR e S ARG b Thgot GeehediiiyBRe g comples
afdraEohhe conplex to be obtained in solid form One

can thus obtain a

According to the invention it has been established that complexes between a
trioxopyrimidine and a cyclodextrin increase the solubility of a trioxopyrimidine in
water amazingly. It is also apparent that the formation of the complex did not

interfere with the pharmacological properties of the trioxopyrimidine.

All these properties allow to prepare liquid formulations as solutions for injection
or for nebulization and allow the bioavailability to be improved, in particular orally.
A trioxopyrimidine-cyclodextrin complex of the present invention may be used as
such or in a powder form which is obtained by removing co-existing water.
Examples of the method for removing water include lyophilization and drying
under reduced pressure. A powder product obtained from lyophilization is

particularly preferred.
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conplex in the formof an anorphous powder. It is also
possible to obtain the conplex in the solid state

w@tdoenmsxsol uti on of CD and a trioxopyri m di NECT/BPENS/003345

appropriate organic solvent and further evaporation of
the solvent. Qther nethods cam_be used for solid
conpl exes preparation which are violent stirring of a
suspensi on of a trioxopyrimdine and CD in a very

ST'IQé bri Wlhﬁ&ﬁn@-fcyi\@lb@émnﬁ Refmpteandd g p&hérﬁqh‘ird’l\ﬁloﬁfdxﬁ{bﬂs its
SupercrltLgﬁ st ate

iR el SusD e Gmais e &b Hrcrspial SR g G 3 it is
aprefepely fartiedahtosd ftrmulatioa fonpaﬂeatereﬂcadnndlsngudim pafteularly an

p1rn eséﬁgltl 'fgrvrglﬂgﬁ&p %@n tgﬁ] i eala?t ?gtraflgﬁ Séa% ?]‘hyl Qn aerosol

I on or
n@lrm@liitIOMere the vvel ght ratio of cycl odextrl n to
trioxopyrimdine nust be between 2 to 540, and is

preferabl bet ween 5, par rly preferably in
t reenprlen gh tht forrg e% nsﬁa(teoarl ﬁqicelt | €&psyles, powders, and

cg@h@l@@xrﬁebmn@rb@f)r&iuzed ¢hrdugh (aflfl{ov&h kcﬁnliﬁﬁﬂiyeﬁsev\dbﬂ typical
conpl ex

c .odextrin referre repare t
‘éesé%%aéﬁf‘lelegtsl %‘ﬁﬁ:? )]?gf extrin preparation.

The cycl odextrin concentrat| on of the preparation is

pk ef be d Pr re 4.5: QI V .

B a EES o RReBiAl AP ™ B0eT TR R, Kppains

Dejseapimigidine t ayslodessins (@b yWaGlhendriweterr Espesiadly Preferred is a

I@:ﬁ@ﬁhﬂ&i?;f(g&ﬂ{doegl@ﬂsom%a gled. Thtehpeltrcent by wei ght

0 e cyclodextrin i upon e to

tF@O’&dlYé‘gﬁéln@ﬁp%aéxg’rPrﬁgffﬁ)i%Qr togi o e eDs el 2 & oo,

pﬂé&@ﬁﬁi HERAIS; M)%Mﬁﬂd’ﬂdi&kﬂ&?—m 526) Iﬁeﬁﬁﬂ)lﬁl@ AC, g (isotonicity) and
fera et ween 20 a art a

pW%treé’rpé F%‘bg'éfy\ﬁ%%eﬂ?“%%e’ %egﬁdp %W#ﬁe df%d‘bcl?1 on time

depends on the tenperature and is between one hour and

Z?E@eag@%[ﬁ]}lag%ﬁfis%s%ﬁﬁ Sorl the e EBf @L‘OEI Gt ﬁﬁQIPMa[E@ryQﬁseases

ays to reach equi ri umo
formation. According to the inventl on it has been

eshablusbeds tplﬂ@éar&p Icﬁesslsld%e@}z)eﬁnm b &XQLE}YﬁédmNQﬂefl €adding
and a cycl crease the solubilit

déext
tFrF%QBWWCﬁM ?ﬂé 1$3r¢1 t SETRFS0 PR P )Silss?]%’e enawgg complete with
appRr 8otasttbagbtdine20Domivef sslatiod. Pleteratdyphexoldiion notterilized by

filtration through a 0.22 pm polypropylene membrane or by a steam sterilization

process.

The following examples, references, and figures are provided to aid the
understanding of the present invention, the true scope of which is set forth in the
appended claims. It is understood that modifications can be made in the

procedures set forth without departing from the spirit of the invention.
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interfere with the pharmacol ogi cal properties of the
trioxopyrimdine. Al these properties allowto

w@e@pasa3ld i quid formrmul ati ons as sol utions for PCI/BR1008003345

or for nebulization and allow the bioavailability to
be inproved, in particular ofjally. A

trioxopyrimdi ne-cycl odextrin conplex of the present
i nvention may be used as such or in a powder form

msgﬁ_?ti(ﬁlm}l@pmgesby renmovi ng co-exi sting water.
anpl es of the nethod for renoving water include
| yophi l'i zati on and drying under reduced pressure. A
el pr oduEffeabtodiineapeitomal ygeaitioni ofad iC@mfrcmnd Isuspension

particularly pregerr pid
trioxopyrim 8|Bneé§f3;/cl%§3e il | counts) (Fig 1 nd  JRezibronchia

i nvention exhfinimaiion sedré éElgslbﬂ nE@EF@‘PlS are ﬁé?e @@Qﬁed only to

adm ni strati %Sogn@aﬁ&ngﬁg Lo @B NI Sdr ahik®Nexpasd *té &@ by
preferably forne

into a f lation for arent
adni ni st rat i émhal 'ﬁé}ﬂt% guﬁltfﬁﬂeﬁtﬂqe@dgfﬁ‘il%&?{%n
or topical adm ni st rati on particul arl y an aer osol
forrrulatlon t he of f
8 Gde t abl rapf%%ule gt Evde §np°u gr anuP complex,
These may be fimtioskonednd btaoekgnh (P3G ovdiminietshed bl}U@erbiplmBAL

of typi cal a%g&%zraélﬁﬁ”%gﬁ p;ﬁélb?&&?dhpil ‘%Hﬂ%mf;ﬂaﬁ@ﬁ'&%f? $2b), and

and bi nders arnmaceuti ca or nul
for nebul i zattisere ensimophis filiraiosrerad 2§ e a short tefm (5 days)

cycl odextrin aﬁQ? Hafshiranddsat er. Especial |y
preferred is a orrbl nation of (for 200 m of

solution): Trioxopyrimdine 0.05-0.2 g, preferably 0.1
q%iga_&aSO g Chhepselific akiifgct20 of Wympsefder &HE-BHPDCO omplex,
u

sodi um chl oride.

(i sotoni ci tyl)fpluzﬂ’?ﬁfS élg o Creg? Z?gﬁﬂa Arxmrl%%rg%% agrosols on BAL
sterile, pur |efosledph@me(r3a)adpéitbn®omdlua18uﬂhnnalaﬁ1@nnm0a¢ (3, and
i s useful for,th eosfn%%hﬁ?ﬁtﬁlt%tlokﬁr g&%ﬁ%gﬂ inl aﬂBh?E@fﬁ‘F C%rl)(/veeks)

di seases. The SO are i ssolv
100 m of puralleigsd ewEosyIe ehgMi¢q é%ﬁ}ﬂeﬁnb‘éﬁ N@e}&i’f&e

Nadl by stir rdu@sgeﬁp(m)tagddmé@én\gﬁlzw@m @q%s@@tmbme@mq

with water so astoag%llBg Zlﬂai of sol ution.

Preferably tHEers&eaier & Hibs 183 9™: zed by filtration

through a 0.22 nm pol ypropyl ene nenbrane or by a steam

Slt"i%lrlf'elzf zatl “hase solubility diagram of CompoundI with HP-B-CD in
purified water (o), L-Iysine 50 mM ( x ) or L-lysine 500 mM (A).

Figure 5 Mean (+ S.D.) CompoundI serum concentration (a) or
logarithm of the mean CompoundI serum concentration (b)
versus time curve after intravenous administration (5 mg/kg) to
sheep (n = 6).

Figure 6 Mean (+ S.D.) Compoundl serum concentration (a) or
logarithm of the mean Compound] serum concentration (b)
versus time curve after oral administration (15 mg/kg) of a
solution (A) and a suspension (e) to sheep (n = 5 for solution

and n = 6 for suspension).
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process. The foll ow ng exanpl es, references, and
figures are provided to aid the understandi ng of the

w@e@seoti3d nvention, the true scope of which i SPGEEP2005/003345

forth in the appended clains. It is understood that
nmodi fications can be nade injjhe procedures set forth
W t hout departing fromthe spirit of the

i nvention. Description of the Figures Figure 1 Effects
OAbbretikaped i toneal injection of a Conpound I suspension
on BAL eosinophil counts (Fig la) and peri.bronchi al

i nfl ammation score (Fig Ib). Controls are m ce exposed
oDy to PBS and not altledgarnn(PBS) and mice exposed to

' lnatHon an ggﬁp LNt T r it oneal
%ﬁggpidgmﬁ? Fi gus{e}% eér?%}g?uét:}{a%d%&?l E:\lcts of
GoYmpound |- HP- b- CD daipveagus f | ut i casone and pl acebo
(RviE) adm nistered by grRSAprofRkaRAL €0si nophilia
(Zg), peri bronchi al inflanmmati on score (2b), and
tP¥due eosi nophils i HAIPUFER| on score (2c) in a short
tegsn (5 days) all er ggthoeptipdsbiiffersd shtine PFiyglodextsin
Ther apeutic effects of Conpound |I-HP- b-CD conpl ex,
fluticasone and pl acebo (PBS) adm ni stered by aerosols
obxaBfitle @osi nophilia (3a), peribronchial inflammation

S 20) : ! . G .
(o Sl B SRS pOROL addd b rpor e
nodel . M ce sensi ti _zegl but unexposed to all ergens

(PBS) ansbhtoG8s e8sthbdAROL Ad 289%PEEBHition SPHPEEIL AR mM. Stir

b
were treated PBS .l.nhal at i Fi 4 Phase . . :
O St i ek mosy St ek A T B luon obtained
partdrifilestiordotaifs the ompkixrROMPOuAM{CIXin) sobutidr. | ysi ne
500 MM (A). Figure 5 Mean ( S.D.) Conpound | serum
concentration (a) or logarithmof the nean Conpound I
sk2um Waigheht mag pbporapyund 1. Add 2 ml of solution of HPBCD 200 mM.

Stir at 37°C for 24 h or until compound I is completely dissolved. The solution

obtained in this way contains the complex compound I-CD.

Example 2
Enhancement of solubility of the soluble complex of compound I and cyclodextrin

(CD) by adding L-lysine solution.

Solubility studies were performed as described by Higuchi, T., and Connors, K.A.,
Advances in Analytical Chemistry and Instrumentation 4 (1965) 117-212. Excess
amounts of Compound I were added to increasing concentrations of HP-B-CD (0 —
200 mM) in 5 ml dissolution media, either purified water or L-lysine solutions (50
mM or 500 mM). The glass containers were sealed and the suspensions were shaken
in a water-bath at 25°C until complexation equilibrium was reached (7 days). An
aliquot was filtered through a 0.45 pm PVDF membrane filter and assayed for
Compound I content by a validated liquid chromatography (LC) method.

Fig. 4 shows the phase solubility diagram of Compound I obtained at 25°C in the
presence of HP-B-CD in purified water, in a 50 mM L-lysine solution and in a 500

mM L-lysine solution. In the three cases, the aqueous solubility of Compound I
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versus time curve after intravenous adm nistration (5
ng/ kg) to sheep (n = 6). Figure 6 Mean ( S.D.)

w@09poemad | serum concentration (a) or |ogaritPCT/BP20051E03345

mean Conpound | serum concentration (b) versus tine
curve after oral adm nistratjzon (15 ng/kg) of a

solution (A) and a suspension () to sheep (n =5 for
solution and n = 6 for suspension). Abbrevi ati ons CD

H&éa@&%tarﬂlﬁctﬁﬁp&@l@ cbienBatibh. Wwﬁ@We{gram obtained in the
cy clog trin LV, intravenpus

ABtehrs OhLobuae SOTTRMD U B{feﬁ%slﬁs@egﬂ%%e&haeﬁ@% (he spluhility of
SRinpind-10) ¢l 2edexM HR-ECrsdufoiefauatisomgohl @1 mM) which

| ubl I f
S5k B SBREoi HELRA 4 Bhongar
bipicoms 23QlObiit. Stir for 24 h at 37C. Filter in

MIllipore filter MIlex HV 0.45 mm The sol ution
obtained after filtration contalns the co

|
dotho pivsencects §-ysingt the epmpound I\sefupility 15%%{;@D solutions is
‘é%'fg%ﬂﬁ hig h&d Ct‘h@ s@lubt‘ilf sal 420®mof HHRRCD 200tiaM is Dhdreased
run |

abasict b iine e rohesstod e s A d TRy S metvel
tTaAble@yHoms Kolubﬂigpdlitd of CeRpohxdiph ehe2difateanmedinResatts show a
sol u t I

é%ﬁr%"&té&f%cﬁgf & %qysnaé dgnf ‘S%S(IID g{é g%'f@:?ﬁ@ﬂn th@ijesence of
BokuB00 it Is—l}{sme@@dv@ﬂembfbﬁl’oﬁ (38 14 @ag/milbischigher than that
gﬁg ey l?y Jddnaf‘fl‘fé HROYHESP- KCﬁ and&dyﬁ@%@a!rﬂe?r@'ﬂtrﬁgﬁﬂ and

strunenta ion 4 (1
0.09 mg/mi/) This synergistic effect between( L lysme an —CBX aliow ows an
important increase of Compound I aqueous solubility (70,000-fold with 500 mM of

L-lysine and 200 mM of HP-B-CD).

Table 1:
Solubility of Compound I [mg/ml]in purified water and in L-lysine (50 mM and
500 mM) without or with HP-B-CD (200 mM)

Solubility without CD Solubility with HP-f-
[pg/mi] CD (200 mM)
[hg/ml]
Purified Water 0.56 5530
L-lysine 50 mM 50 17080
L-lysine 500 mM 90 138140

Example 3
Determination of MMP enzymatic activity

Inhibitors were tested in a modified fluorescence-assay as described by Stack, M.S.,
and Gray, R.D., J. Biol. Chem. 264 (1989) 4277-4281. Human MMP-1, MMP-2,
MMP-3, MMP-9 and MMP-14 are commercially available (e.g. Calbiochem). The
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waelz@snodusi on medi a,

amount s of Conpound |
concentrations of HP-

were added to increasing

b-CD (0 - 200 MM in 5 m

either purified water or LPCT/EPIU65/003345
solutions (50 mMor 500 mM. The gl ass containers were
seal ed and the suspensions wgre shaken in a water-bath

at 25C until conpl exation equilibriumwas reached (7
days). An aliquot was filtered through a 0.45 nmm PVDF

rﬁaiéhaaﬁesfwé&earcuaﬁéd aaaaY eevl APMJ0 (ipeutdion @)o rs0eftn By37°C)

SR AR

QW&ylgaﬁ %gﬁ?lg‘ls stdng- BSLVE 1nqncudbat10n
®hiffer (BH0mAM T25Cl00NmiM) &Najl, eidenid eCasTi2,HH 7. &DThe compbfindsdwere

(BB R Y Fh RSP0 £ PO Mon o
sb&haa@nl 0.5y d900CoNp bavd bedmprepareds Pasmhﬁtr@tq (ﬁacb¢mcm51855
Wa@%ﬂ g&vedTBQnéﬁaHPh bifry. di agram obtai ned in the

l'ysine confirms the previously nentioned
results the solubility of Conmpound I in a 200 nmM HP-

bf}@[}eﬁodu%%'c@fltahrﬁs @myﬁnc@b&ldﬂ}bﬁffel( 10 ln%lb‘i:fﬁrc‘sblutlon and 10pl

SRR B TR Bece e PLAT P%@Q flwg‘?rs edifce

of L-lysine, the Conpound | solubility in HP- b-
X . ity
R R A o b g s

i T trheaspred Sene Elu@roM@me%denégetrmMm, Hdisops NJeUSA) over 120
(%cc’ m@g\’lﬁk Yeenl @2l Gs gorﬁm st o BiHib o @RftRnOf
mpoun In the different nedia. Results show a
synergl stic effect between L-1ysine and HP- b-CD. The
S[e) ik 'dteﬂnécﬂas&h@ cPiRataeen of inhiditor B givies b sigyisl thet iaB00% of
etg@ m\. HP- b- %38]t14 mg/m) is higher than that
588%%6%3?‘/%& he effect of HP- b-CD and L-1ysine
separately (5 53 ng/m and 0.09 ng/m ). This
er ist' t n L-lysine and HP- b-CD
;@%‘\7\5 KN ?quml?lr?éxrggase of Conpound | aqueous
solubility (70 000-fold with 500 MM of L-1lysine and
200 mM of HP- b-CD). Tabl e 74p1e30l ubility of Conpound |

[mg/mM] in purified water and in L-lysine (50 mM and
500 M) without or with HP- b-CD (200 ni\)

MMP-1 | MMP-2 | MMP-3 | MMP-9 | MMP-14
Compound I [nM] | 53,000 65 3,500 260 1
Batimastat [nM] 25 32 67 23 19
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Exanple 3 Determ nation of MW enzymatic activity
I nhibitors were tested in a nodified

wWO0 bwsoghasEnce- assay as descri bed by Stack, M SPCT/EPIH05/003345

Gay, RD., J. Biol. Chem 264 (1989) 4277-4281. Human
MWP-1, MWP-2, MWP-3, MW-9 and MWP-14 are commercially
avai |l abl e (e.g. Cal biochen). Thepro-enzynes were
activated with 1 mM APMA (i ncubation for 30 mn at
FiGhpledredi ately before testing. Activated enzyne is
dl"l_u%a_d't,o 100 ng/.m in incubation buffer (50 mM Tri s,
Phormagerieg! co 83¥ 2, pH 7.6). The compounds were
di ssol ved in 100% DMSO. For |1 C50 determnation a

.00 mrum of 8.dil ution st ef. = (
P ap Sfonsot SR aR Sy ipas PO Su- R
di ssolved in incubation buffer. The test tube contains
9 | ' ik &fabld foltlakiBRipi tor sol ution and
IA%%ergeﬁ%g%e@bgg&u%g% aTheor g}fcatli gﬁ was .started b
addP-REDR MO mMorPompeand hi ensebisrdn water fRipiestion 4
activity were determ ned using excitation at 280 nm
and em.ssign.at 346 nm neasured on a Fl uoroMax(tm
(PS’ﬁéﬁnFlr?gﬁ@PP?‘és Inc., Edison, NJ, USA) over 120 sec.
DMSO has been used as control instead of inhibitor
sl ution. 1C50' r jned as the concentration of
iAhi bifrsParE 05?‘\%8@“%8&1 nal that is 50%of the
Psighi 678 et FRBGEb -2 9b of Foe) apel diseMveriymaneSsmbh e bY
Tﬁ%‘ Bork- AdPBS %gZ_Ef(édH%{;&fd Phad mReewt 4 Gater ABPQSLT tRatter is
D tferent _conmposi tipons of for Iéﬁtlons are given for
e@@&ﬁﬁiﬁ@YﬁéﬁﬁOlV%@(ﬁ%@?Fg@sﬂuwnﬁ’ EAH¥Y exanpl e for an
injectable fornmulation is: - HP- bCD 200 mM Conpound

1 m; Sterile.water. for injection g.s. For 25 ni
é?) sol *}rﬁﬁ?néﬂcsﬂf@ﬁéf@ﬂo{}n of the sol ution: Wigh
BT He/sobntivin dsRlElity #.398 ¥.@§/kEADe pdhd 7. ssol ve themin 25
m of water by

The concentration of compound I and/or of CD can be modified in function of the

requirements. It is preferred to adjust the tonicity by addition of NaCl.
A preferred formulation for nebulization is:

For 200 m] of solution:

- Compound I 0.1g

- HPBCD exempt from pyrogenic 20.15 g (75mM)

- Sodium chloride 1.42 g (isotonicity)
- Pyrogen-free, sterile, purified water, g.s. ad 200 ml

a) Weigh 20.15 g of HPBCD exempt from pyrogenic (3.2 % H»O, ROQUETTE)
and dissolve them in 100 ml of purified water.

b) Weigh 0.1 g of compound I, and 1.42 g of sodium chloride and add them to
solution (a) by energetically stirring so as to dissolve them.

¢) Complete with water so as to obtain 200 ml of solution.

d) Sterilize by filtration through a 0.22 pm polypropylene membrane.
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injection. Add 25 ng of conpound | and heat in a water
bath until the latter is conpletely dissolved.

w@Ee@siodilize the solution by filtration. b) PCT/EP2005/003345

Characteristics of the solution: The solution
osnolality is 308 ng s/kg. The-pH is 7.2. The
concentration of conpound | and/ or of CD can be
nodi fied in function of the requirenments. It is
preferred to adjust the tonicity by addition of Nad

ﬁxgreﬁeéred formul ati on for nebulization is: For 200

ol ution: - Conpound | 0.1 g - HPbCD exenpt from
Ayse@d éorinoul 2forbTogtaiibgitympotod i emd BIPPED fie therapy of allergen-

ARGl imyHFOER biFEpiath Pt BpofiiorkieitlapEE
pyeddehisthing. 2 9% H2O, ROQUETTE) and di ssolve themin

100 M of purified water. b) Wigh 0.1 g of conpound

I, and 1.42 g of sodiumchloride and add themto
Mptsriplsn (a) by energetically stirring so as to
dissolvefther1 c) Conplete with water so as to obtain

of, ,sol ut jLon .Steridize by filt

8B5S o S riheras o tiabls fF@h R0ulepe t9hhco)
fApyrogeatd phesphotet buffiiredy selomp(RBE) waspurdiREsdDirpoy Bio-Wittaker
L(Q’%E\ﬁﬁr)é, ?élﬁﬁh{ ed'ngieﬂfeﬁﬁgﬁcﬁ%eafrf)ﬂagighﬂtﬁﬁmt(G@anﬁ'ﬂ"}i. All other

ronchia yF rresponsiveness In npuse, nodel o
aoelqrials wene ef pralgicpierage. Gterila etteadon iiedios YHUtE ghroughout
B A G e e g S “‘*‘""g"@ﬁr e 20 50

uffered sali, was r chas. . . 40

B IPMaweqor%rvswngal%Elegdj%l%S%ﬁaOﬁﬁPﬂE%frfg {107 [Hpptide
Sirggrenl fvels perehdsed fivanGlaxoArhitidt imer GentabrBelgism)er e of
analytical grade. Sterile water for injection was used

t hr oughout
Sensitization, allergen exposure and therapeutic protocols

In order to study the modulation of airway inflammation by intraperitoneal
injection of Compound I, mice were sensitized with 10 pg ovalbumin alumin-
adsorbed (aluminject, perbio, Erembodegem, Belgium) injected intraperitonealy at
days 0 and 7 and were subsequently exposed to OVA 1% or PBS aerosols for 30
minutes from day 21 to 24. Intraperitoneal injections were performed 30 min
before OVA inhalations. The different injected formulations were: cremophor 10%-
DMSO 10%-PBS 80%- Compound 130 mg/kg (suspension); cremophor 10%-
DMSO 10%-PBS 80%- Compound I3.75 mg/kg (solution); HPBCD 200 mM
Compound I 7.5 mg/kg (solution); HPBCD 200 mM. All results were compared to
mice sensitized and exposed to PBS and OVA treated with PBS injected
intraperitonealy. In order to study the modulation of airway inflammation by
inhaled Compound I, mice were sensitized as described previously. Two protocols
referred to as short exposure challenge and long-term exposure challenge were
used. In the short exposure challenge, mice were exposed to aerosols of Compound
I- complex at concentrations of 0.03 and 0.3 mg/ml of active compound in aqueous
solution of from day 21 to 27 during 30 min in a Plexiglas exposure chamber (30 x
20 x 15 cm). Mice were exposed to OVA aerosols 30 minutes after the Compound I

inhalation from day 23 to 27. In the so called long-term inhalation challenge, mice
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this study. Sterile, apyrogenic and isotonic CD
sol utions were prepared at 20, 50 and 75 nM A

weoreseyTsal |y avail abl e fluticasone sol ution fRPECT/EP2005/003345

i nhal ation (Flixotide Ing/mM) was purchased from
d axo- Sm t hkl i ne (CGenval, Belgium Sensitization,
al | ergen exposure and therapeutic protocols In order
to study the nodul ation of airway inflammation by

gde%%i é{iﬁké&d Qﬁ_&‘ébsdl%bﬁ@bﬂn@fhlngd I@Qﬂﬂlﬁ)éiﬂ_fhﬁbns of oseg weHe.3 mg/ml
i ze oval bu al,um nadsar

Camalee] B, R 58 aRishys SO BRT CHENG A T dapagd veeks

Al rapeVA aresbl atdayaysldwedd Toraht weke dobsdglatnns ywere

géﬁgéﬁg%%o.ch ﬂ@éi&PBS aerosols for 30 mnutes from

% SRt T aper i t oneal i njections were
performed 30 m n before OVA inhal ations. The different

(sl j ek AR er VD ¢
B R e ey L eme
dvseintaperoMedigsh Lokettitienmhsteutydtishseansacn &f waichdy kg MHz
Evﬁﬁll \#b{ri_agfég‘ﬁibﬂﬁgbﬁﬁlbw t&QQyO M@armAl | et 1e;ve13. Nabiagiok @ntensitygvas fixed
.sol ut.i on); 20! res . t

3¢ eesitign erid o ekt e PES AN OvA troated
with PBS injected intraperitonealy. In order to study

the nodul ati on of ai i nflammati on by inhal ed
égﬁﬁ_dﬁgxPFHﬁngn%%?%%géﬁgitized as descri bed
previously. Two protocols referred to as short

NP ILES L C MRk ENGRr 2RE [19R0MEEM CXPRTHES hBAbIARBRI hyper
were used. In the short exposure chgllenge, mce wfre .
RIROBEIERESS a‘@%So%e&mwredcgwp@ﬁ%f&nPg ﬁ“&rrE’F’gl% ugng a barometric
GARRRMSRhpIOBS p@dﬁpc@ecDBr &Mnélnﬁ?ﬁ?m,ﬂet af, Afi iJVRespir. Crit. Care
0 olytjon o ro 11 7.
NP Sa0 5 8P4 ABE P Hs Blegnbr T af ?%%glﬁ%ee%n%ﬁm affy the
¥nAfaten of ivteesimgdeseeid505® d5rod VANAE) oSmkihad®line Micks
after the Compound | inhalation fromday 23 to 27. In
the so called |long-term.inhal ati on chal | enge, m cewere
dhpodmuﬁﬁmkaéﬂ@ge8§U6ﬁnédﬁﬁébﬁﬂ | at concentrations of
0.03 and 0.3 ng/m conplexed with HPbCD i n an aqueous
solution during 30 min five da%f odd weeks. and to

A
darwedipielypiign i astrasmpentiel A ERY FIPQRSLIEREsSNGICE #igE] Séf‘i%/??g and
VERE (TS0 eR6f aistdgaleen aid eksnesThe aarsapplemented with 0.05

?ré&g ;sjé dmbl\éDlﬁ&I Wets %gtilyeldtl @i & %%léiléaf Ul recovered by
gentle manual aspiration. The recovered bronchoalveolar lavage fluid (BAL) was
centrifuged (1800 rpm for 10 min at 4°C). The cell pellet was washed twice and
finally resuspended in 1 ml of PBS. A total cell count was performed in a Thoma
chamber and the differential cell counts on at least 400 cells were performed on
cytocentrifuged preparations (Cytospin 2; Cytospin, Shandon td., Runcorn,
Cheshire, U.K.) using standard morphologic criteria after staining with Diff-Quick
(Dade, Germany). After BAL, the thorax was opened and the left main bronchus
was clamped. The left lung was excised and frozen immediately in liquid N; for
protein chemistry and mRNA extraction while the right lung was processed for
histology. As previously described (Cataldo, D.D., et al, Am. J. Pathol. 161 (2002)
491-498), the right lung was infused with 4% paraformaldehyde and embedded in
paraffin. Sections of 5 pm thickness from all lobes were stained with haematoxylin

and eosin. The extent of peribronchial infiltrates was estimated by an inflammation
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Assi stance Medical, Le Ledat, France), the vibration
frequency of which is 2.4 MHz with variable vibration

WO niosngiisy and ventilation |levels. Vibration i PCERB10DY003345

was fixed in position 6 and the ventilation |evel was
25(v 2) 1/mn. Airway responggveness neasurenent
Twenty-four hours after the |ast allergen exposure,

the bronchial hyper responsiveness was determ ned by
neaeUSliog Woe Betvd usd rige @eﬁbﬂoﬂﬂhﬁl mﬂaphrﬁhﬂiynsnmrgpdted in a

%ﬁ}n@ 8&5 M&Z"gl_lﬁ?gn%;fﬁ%nb}f S%glgﬁ%m dﬁgcrﬁ[};d erﬁ]\)se%ere (Cataldo,

ndk peted Aab. Jolsthol. 161 (amﬂ)29349d a983)f Aezialuerfa)mrﬁ)ﬁalkpqr@nt@fa was

:ﬂfjl%%%ﬁ tjlageﬁﬁsﬁ%ﬁ% 25%%1 dYa:l‘LQé) of) WAk ad c}ged when no
i ne onc veo ar Iavage (B

hinfemmsgyn Mﬂ&é@teatableya éﬁﬂtlé pf l ﬂﬂa@ﬂmatory

r &89 %%1%%@%&%@& BY8h&hi SR8E ktfrk&ﬁfiieafbﬁ} a]thm 1a9ér @RS 5 cells)

AR i A
ttihﬁskhﬁ;&k (Baﬁdﬂ@) &f mﬁdmhmweé]@mby mnﬂbﬁﬂynmlmaid tissue sections
SRSk P 05 NS FOELERLESH) AP e
qedrlanpahll atd eedd \bas:harqaatad: bﬂwemdglfoupalmyoth@sm;ﬁerﬁﬁ@wd to as
sggrr% Qgcshrg)%ﬁ %ﬁﬂtﬁtl&ﬁ E&Jéf,(‘s?é&ﬁ&ﬁ?' ﬂ{ﬂe R bR uRdof eﬁsﬁophlls

er an erent counts on

| imAltatingshe branshigbwellsy vies Breasued s @99% F Pﬁgweg staining,
p{&&?‘f)ﬁiﬂcme&@ﬁdlw Br Aioube TS RoBinopHiN@e&R dotnted around the

hPbghi i ae L, Pﬁg&m S B ﬁdjaagﬂer?m RGBS epithelial

Gﬁdsﬁfﬁém‘t) meibkie WA mehdieed luod the m&ltsoweneedcpmshdt fsenumber of

e?f) (ﬂ ngp 1152 br o:%g,hseme m%Pqﬁ‘]{TB? v Iﬂ?ﬁ lhﬁéév%éﬂ?%%‘?en in liquid
pnittogemamharlsti g MiRND srerbeaooh (st dieteh Fitghationsl

| WGy Q%e%gﬁﬁ?)egné erle th%c@é &lgi/ed Aﬁs —SPEVH YR éfudlg(%_ Kidneys

descri Pat hol . 1
(Wg‘@ZﬁXQ@ﬂ 49g) pajpfiin r¢rah>ﬁd F@mge«mgm 3 (L dmoiere gpined by

PRE AL 26 Fh daldyrira b &irhed Qﬁﬁlplb@ bpaaidifld pundted dirahserei was

5 nm t hi ss..fr maII | o restalnedvmth
hﬁ@ﬁﬁ@6x§%£ﬂngﬂ&n B8% Were P @Q? nt of peribronchi al

infiltrates was estimated by an inflammti onscore.
Shi dglf aV\\/?or %gllqgglgngxqsd W€ efb%rré)\l%do B il 14 AIRRLARA Ethics

Comumittee.
Intraperitoneal injection of Compound I

The intraperitoneal injection of Compound I (either solution or precipitate)
lowered the allergen-induced airway eosinophilic inflammation in BAL at doses of
3.75 to 30 mg/kg when compared to placebo (Figure la). At the same doses, the
peribronchial inflammation scores were also significantly lowered by Compound I
with an equal efficacy of all tested formulations (Figure 1b). The tissue eosinophil
infiltration score was significantly lowered by the intraperitoneal injection of

Compound I at doses of 7.5 and 25 mg/kg.
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bl i nded fashion using a reproduci ble scoring system
descri bed el sewhere (Cataldo, D.D., et al, Am J.

w@ai0k09713361 (2002) 491-498). A value from O tPCBEPM®N5/003345

criteria was adjudged to each tissue section scored. A
val ue of 0 was adjudged whemgw inflammati on was
detectable, a value of 1 for occasional cuffing wth
inflammatory cells, a value of 2 when nost bronchi

WEh£laGetal expodedt tb)C(ﬁnﬂ}(hhfd 1 andeCorhpotind b HRBCB komiplexes.
inflammatory cells and a val ue of 3 when nost bronchi
were surrounded by a thick layer (>5 cells) of

i’E}feI iatrimtcarcyivitebf €omawubd T waarittetiy gss@sddeas_taewpiciag‘;g agiive anti-

ua[ragxgtsorg x%enm}g ﬁg; g@ glu%l‘(‘bﬁn?g}olrﬂég) pg?ﬁgﬁilg‘f’tﬂ} &;@IIQ@MSO in

caothoalt -tremcoposied Vhzsnneempefied Upsthe Apbilpiaen 9 &S0 alone, the

S}{glfé%%ﬁclﬁfg gf ‘9h1§‘5fo1td1§1§’%i|§rl}] Q&tﬁ Eg%pklghlﬁlfiﬁtl ddctaabé op lﬁdﬁp%@smophﬂs
anoun 0si nophi

{REDODT  horreNe@iah, BHIGATER R P VBSUAGASRY Sifilags bronchial

f}@lplﬂqg@ongfldrﬁgs (®<00Byo red staining, seven bronchi

were studi ed per nouse. The eosinophils were counted
around the bronchi within the [imts of the airwa

vﬂal lthe tshertﬂennil netpesuref ptdtecdpivchealsiesied bthwe efpats of HP-8-CD

Sl
T P 0 e deeia s
I@mrrbmgmmgsw? & offees of inkalatianueliCamppupéh- ERPCD complex
I(:{?tﬁge{r}%q% :fczt‘r?glﬂat?o&/:v?a@t&n paRARFBE BlosSof @56 BltBS))t @fﬂutlcasone
St Sl oheL s nget oL T e a3
3@&}2@&&1&{ i Iaﬁltﬁﬁé%e&ﬁje 03 e&ﬁC(D B ang/ndf induoed mr@nﬁdaat dectease in
ae oxylin an I
d#Wﬁ%% %ﬁ u%%%%me%%ﬁ%%&mmmm
awmiadry sorapaved eo gdaq‘ebo nfed0.0801) (FigwieZa).nBeribpohehisloingammation
%EF&S @v%Per AW @ arééefo Iéd%ﬁf) '(ﬁﬂ) &Sdl') @ﬁwure 2b_)|) as well

I'ntraperitone ction
|¢$tth‘a’p@r1¢ ﬁwrémhﬂumﬁlé@ﬂpa ﬁcqsf: mm%dﬁwure% i t her
solution or precipitate) |owered the allergen-i nduced

ai rway eosinophilic infla ion i ]EAL at .doses d
: gder R CMFFROMB frp 0601918051]1 2 J¥3S segp[@ gyldc.ffrease
Aiftdrheeasiaem skoiftalatioheof Compound I- HPBCD containing formulations
(p<0.001) in the same extent as that of fluticasone (Figure 3a). The peribronchial
inflammation score was also significantly decreased by inhalation of Compound I-
HPBCD containing formulations as well as by fluticasone (p<0.0001) (Figure 3b).
The tissue eosinophil infiltration score was also decreased after treatment by
Compound I inhalation in an extent comparable to the fluticasone treated mice

(p<0.01) (Figure 3c).

Example 6
Pharmacokinetic studies on the bioavailability

Solutions for the pharmacokinetic studies were developed with a combination of
HP-B-CD and L-lysine allowing a high CompoundI concentration with a
biocompatible pH value.
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peri bronchial inflanmati on scores were al so
significantly | owered by Conmpound I with an equal

we@bdosogmys of all tested fornul ations (Figure |BJT/EN1965/003345

ti ssue eosinophil infiltration score was significantly

| owered by the intraperitoneg).injection of Conpound I

at doses of 7.5 and 25 ng/kg. I nhal ati onal exposure to
Compound | and Conpound |- HPbCD conpl exes. The

DYshéd i@ prepdruiiéns of Conpound | was firstly assessed

as a topically active anti inflammtory agent by using

a solution of Conpound | 40ng/mM in pure DMSO in a

dher Cotopormé X poERFfCDNiemaveoopa sadtivn waseoltaimad dyi dissolving

e i nh ' -t i srof @l ado diysi

ReoriP QS PREmglit dh AOTANP Cyfpinkl R BTy (£00 RIM), Sltsine
(RemDBRd waksrifor oriestioal Thepsrapkalie (@howcizperOpmelikg1and the

?H Wlolut @.%2 BLIRaCITR sEVABH LRSPPRSHTPRNGIES af RFERVEB)us ihjection.
he short - ern1e,p%é%;e pr ot pcol’, we sg%ied t he tat

SFhecolaiost WRpSEHESACETBBNAE (hrOISh UREE LAhi: fililpse acetate

e uhadr RERicWandfenai rway i nfl ammation and

hyperresponsi veness. The effects of inhalation of

Compound |- HPbCD conpl ex containing fornulati ons were

Chirp@oepomid b HRdEEDodrapdohwsirow{snBepared by Hissdlviag 6wepound I

([ d - [.e ala of iy . at i nd

R R S S s R SR S R S SR

ov@er.and 0.3 ng/m induced a significant decrease in

eosi nophilic inflanmation in BAL in an extent

e dismp et DOBTerCengUFS SHFDOREr Pbr GHARPARSL (13 meg/mi,
illﬂﬂy@gm@ '3(2(0,!8 ey ed) w@tmg s%nt,csimatlérhltmh&ﬂé@hbHNedl Yom/v)
e ) re 1 AS . e
Doa e E R e D A8 Shre BnTal yidliife huci

After long term allergen exposure, BAL eosinophilia

. shani fi I 1 er: ment by
R e R A L S el
formul ati ons (p<0.001) in the sanme extent as that of
fél%d%%&lﬂﬁ)oét Meefk F2 ShdIeS aﬂh-ffﬁﬁﬂ@s)ﬁﬁﬁgihg %ﬁ?hﬁtod& kg of bc()jdy weight
infla I on score was, al.so_si.gnifican ecrease
i VeS| Bie oA @@6@6}%@1}%&1@%& B&Bg% &fﬁ? gf’sﬁ’i ?%ﬂ%ﬁl ‘é{f’rieof‘?é and
awaterdd addtbitoyn.f | uti casone (p<0.0001) (Figure 3b). The

ti ssue eosinophil infiltration score was al so

decreased after treatnent by
The experimental study, which was realized following the scheme of Table 3,

included a randomized two-way cross-over design for oral administration followed
by an intravenous administration. A wash-out period of 3 weeks was allowed

between each administration.
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Compound | inhalation in an extent conparable to the
fluticasone treated mce (p<0.01) (Figure 3c). Exanple

w@2MbasTeroki neti c studi es on the bioavail abi | PEEP2005/003345

Sol utions for the pharmacoki netic studies were

devel oped with a conbinati apijaof HP- b-CD and L-1ysine
al  owi ng a high Conpound | concentration with a

bi oconpati bl e pH val ue. Dosage form preparati ons The
Compound |/ HP-b-CD i ntrdiablosts sol uti on was obt ai ned

c M&éﬁ@%& ﬂlm'“ @l{aEdo}'l o SoiBeiBAl 4itd ﬁl‘gvenswn

co n =T ysStTI11eE (ZU TV arna
wat er for injection. cd’rttelrmglﬁblapptlyd(about 325 nm
snol /kg) and the pH (about 8.2) values of this

1 2N Tt aVCIIUUb i ”rlde%“ OTT.
ase

sterile 0.30 lrﬁﬂbéclgs tdul ose a/Qﬁ-m%ﬁltfdrﬂ ter unde[vag(ﬂm(blp

condi ti ons. npound | P- CD or al

Was pr epar@dl BFPEidbl vi ng @;ﬁ_ipiﬁ?l}ﬁﬁml (15 ng/ H&t S‘?qﬁtl%fl

%gldur/vla?n QoA Qs I{ggbﬂﬂP- b CorelRomdgn, L-1ysi néV(&ﬂ:uM
er. ound nsi on. was co

%onpound I r(a??l%‘? , poI yg%gﬁélf%enéﬁ’ (0.1 np?%egd&flon

wet ting agent solstioml dr at e (VEEGUNpd¥ion 1% m v).Vasalution

et hyI cel !ra? E}u& THCI:,E Agu)serglo%% mv) I@Ssolutlon

drug adm ni stratl on SIX healthy sheep (2 mal es and 4

usggk EShl &&Q f%mes re‘ﬁ@ﬂ %ﬁﬁa@r&&v&ga nﬁﬂﬂlﬁd"lﬁlo@@é WABL15 mg

as expe i mental ani mal s. DLHI ng t'he t

d ke bedyweisht agmieth f,%{rglaéﬂ)néos CFE)WFWGI on ’ghe %ay of drug
SARAAIHERGRlin Drdelyso YU @ Rhavdssdee a’otrﬁetbhﬁth Blviodgsatdpdes were

A o S T

as, 711196 AMBN D45 1681hbxﬂﬁs&fteﬁmkndmmls¢msbnout period of 3
weeks was al | owed

For the intravenous dosage form, all six sheep received 5 mg of Compound I/ kg of
body weight. The solution was administered through the left jugular vein and blood
samples were taken from the right jugular vein before and 5, 10, 15, 20, 30, 45 min,
1, 1.5, 2,3, 4,5, 6,8, 10, 12, 24, 28, 32, 48, 72, 96, 120, 144, 168 h after starting the

intravenous administration.

All blood samples were centrifuged and the serum were stored at —80°C until

assayed.
Bioanalysis method

A fully automated method was developed for the LC determination of this
compound in serum. Sample clean-up was performed by on-line coupling of a pre-
column packed with restricted access material (RAM), namely LiChrospher RP-8
ADS (alkyl diol silica), to the analytical column by means of the column-switching
technique. The ADS sorbents belong to the group of internal surface reversed-phase
supports and have been applied successfully for the clean-up of biological samples
prior to LC analysis (Yu, Z., and Westerlund, D., Chromatographia 44 (1997) 589-
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bet ween each admini stration. Table 3: Ani mal
experinmental design for adm nistration of solutions

w@eesseapensi on contai ni ng Conpound | Sheep 1sPCPRRRE5/003345

2nd phase 3rd phase 1 Oral suspension Oral sol ution
LV. solution 2 Oral suspensign Oral solution LV.
solution 3 Oral suspension Oral solution LV. solution
4 Oral solution Oal suspension LV. solution 5 Oral

%94; F{%&& Onhalet §1u,i5{3./ anei iPHaﬂnié Preilytidsi D199 )X 60- 1805 ISutivenain, S.,
uspe on .S n t d s
Fotmiouraian Cinpratos et b A OB MOk T hy e REg spigions
Afe degcribddginaf plevibys wepehtCHiap M bettah, foomrmall dtGhonmatography B
r i.ghe ini str.ati
RIPSPLS, Yl B, SO SR! (8 nove
sppohds baterleont akawmadyr prefijeageling iy srcperiothe taf racapgrement

gg'ér g%ube}t P, efal, Andytic® Chdmich Actaldd1 (2999)2A85-138; HdBert, Ph., et
, 120,” 144, 168 hour

. afte ral _adm ni atign.
RS Tk, Phrrmadinbasesdosat rard HaberisP o Sibepehar Bibmed.
eEEBY €2h0a) Bw-686.Compound | / kg of body weight. The
sol ution was admi nistered through the left jugular
vein and bl ood sanples were taken fromthe right
jRoguh@biourilptidabfstrdy, dredddingl ingd Bf thomegmd had fe ke ingreased
150t g i sy i i i
atwipeiformed ot goad Iresyits mieresebipined Wily teseesh e respgey HAgHon,
thens&r _i%h?ac%ﬁﬁ%?gn&%inearwc until assayed.

Bi oanal’ysis nethod A fully automated net hod was
devel oped for the LC determ nation of this conpound in

FfakiihcobiERice akd sratistial wadysper f or med by on-1ine

coupling of a precolum packed with restricted access
material (RAM, nanely Li Chrospher RP-8

For the intravenous administration study, the pharmacokinetic parameters were

determined for each animal using a linear two-compartment model with first-order
distribution and elimination (Boroujerdi, M., Pharmacokinetics, Principles and
Applications. McGrow-Hill Companies, USA, 2002). The areas under the curve
values (AUCs .165) Were calculated by linear trapezoidal rule during the sampling
period. The AUC extrapolated until infinite values (AUCs o.), the total body
clearance values (Cl ), the biologic half-life (T 123) and the overall volume of
distribution (Vd ;) were calculated using conventional equations associated with
compartmental analysis (Boroujerdi, M., Pharmacokinetics, Principles and
Applications, McGrow-Hill Companies, USA, 2002).

For the oral administration study, the pharmacokinetic parameters were
determined, for each animal and for both suspension and solution, using a linear
one-compartment model with first-order input and first-order output (Boroujerdi,
M., Pharmacokinetics, Principles and Applications. McGrow-Hill Companies, USA,
2002). The AUCs ¢.6s were calculated as described above by trapezoidal

summation. The AUCs ¢.., were estimated by the following equation (equation 1):
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ADS (al kyl diol silica), to the analytical colum by
means of the colum-sw tching technique. The ADS

W@ 20088911133 bel ong to the group of internal surfBCEEP2005/003345

rever sed- phase supports and have been applied
successfully for the clean-up of biological sanples
prior to LC analysis (Yu, Z., and Wsterlund, D.
Chronatographia 44 (1997) 589-594; Hubert, Ph., et
% ._Rh rna Pratiques 9 (1999) 160-180;
Sgggeﬁa‘ B, kﬁ , Journal of Chromatography B 801
(2004) 141 ﬁé The operating conditions are
described in a preV|ous paper (Chiap, P., et a
Ieer B arlf k,Cire anspteotvelyp hyerill 8Umir(a2i005pte dodgtant 'zl)ld appagption
met hod S el
AP o gt AR BEehiafth AnochpHe
account the total neasurenent error (Hubert, P., et

al e’m@ﬂﬁlﬂ 'cSﬁ‘ce%aﬂbﬁ@of\ghagpﬁlg%}aglﬁQQ@ e oendl 486 correspondlng

et
(tmg)'f @a} Mre Flﬁqggp;fne Ffﬁr eacé} argpla y tpzﬁ)aqtlﬁﬁ[? iﬁ%@ns directly
"Fﬁﬁﬁ th36co§12é}ﬁﬂa)c105.7t9m5%ﬁa P[_sO(’C tntgﬁ expelnggglailrﬁ e by Sfekthlyat) and

n creased
o B Tl Sl nE Sealion and L Grpanig and T s

Qgﬁg&h1ned A partial revalidation was perforned and
good results were obtained with respect to response
function, trueness, precision, accuracy and linearity.
QQLQE%QK[Q§;$@@_@ﬁd%s atistical analysis For the
i ntravénous admi ni stration study, the phar macoki netic
par anet er s Bgeatpndet er mi ned for each ani mal using a
| i near two-conpartnment nodel with first-order
gtstribugjggoggd glimnation (Boroujerdi, M,

srAeiedkl petx a8 KPrinciples and Applications.
McG ow Hi || Conpani es, USA, 2002). The areas under the
curve valuékwwﬂwéé O 168) were cal cul ated by |inear

ASPERRPUR Uy P49 DB AL ERI e M sor

tal body clearance values (O t)> the bl0|OgIC
half-1ife (T i/2p) and the overall vol une of

distrib Vd t) were cal cul ated using conventiona
egyat- .ézééﬁgééclated with conpartmental analysis
(Borouﬂé@%Y-D%M Phar macoki netics, Principles and
Appllcatlon§¥m§@§XOMFkﬁII Cbnpanies, USA, 2002).

where D om and D iy, are the oral and LV. administered drug quantities

respectively.

All pharmacokinetic parameters are reported as means * standard deviations except

absolute bioavailability, calculated from average AUC o-c.

Data were regarded as aberrant when the individual AUC value was higher or lower
than mean + 2 standard deviations. Based on this, one sheep was excluded from the
pharmacokinetic parameters determination after the oral solution administration

and for statistical analysis.
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For the oral adm nistration study, the pharmacokinetic
paraneters were determ ned, for each animl and for

whoedok/oguspensi on and sol ution, using a |inear PCI/EP2005/003345

one-conpartnment nodel with first-order input and
first-order output (Boroujengi, M, Pharmacokinetics,
Princi ples and Applications. McGowHi Il Conpanies,
USA, 2002). The AUCs 0-168 were cal cul ated as

URS e5hPeGsoR aﬂﬁadokﬁﬁﬁé afhahet & IfdifaﬂhleCtWo o'ﬂﬂeio@hgésfonns has

were e thefollovvl e

36%‘2%@6”3 Wit i MY B A P SOV TS O dr Affr log-

ghhdfonaitioani ﬁf atder constranlizeatie dissbupiono the arean cf@hlgﬁ hteach
ISt

G Eroger e At AL at KRRk bRl bl significant

(}@W&xy1t1aaild:b\’t1f(@<@@5} esponding times (T max) were

g_eterrr} ne]gl for (ﬁach animal by two different neans:

i rect romt e concentration-tine gra C ma

Bhpangcok Arrmnound ] aftep SHFaREAPYS ")(gﬁwgﬁ E&Bm a;( ed

usi ng the foI I ow ng equations (equation 2 and 3) (C

Xégq:aaigﬁ lg%ggng Se%mln%)(()ﬂg?llg% 1|o’§1tvggs/u§t§q%eﬁE§1Qfgbo%t{1nef*d after a
bingRvainhiakirbiioty of fheliswiyennassawiadn b og/kgs ity ghaends reported in
t& ol | OV\ﬂﬁlég%r Ioaafr R ét'tatglg Lo (ﬁ]nC&ﬁ‘lg%hnd E%Hﬁfrh Qﬁnéen\fﬁﬁbﬁ versus

are the ora
cﬂnnu@ ayurent shavess thass fec Gopeirgpndo @ pllqirnpﬂqaﬁﬁxg%%kl (ﬂfgm @ two-

fr@gﬁ  BSRLIERO IR RS HIBARSkiSdRNPAb Shetbey caltilard after
pt sol ut e bi oavail |I|t | cul ated from

ébléﬂfﬁ@@é’AQJ@lScﬂdmlwﬁréu%?ré gan ﬁé‘ﬂle s aberrant when the
i ndi \él dgal AUC val ue was hi gher or |ower than nean 2
standard devi ati ons. Base hi's, one sheep was
excl uded fromthe dlﬁﬁgi P

Compound I pharmacokinetic parameters (mean *t S.D.) obtained after

intravenous administration (5 mg/kg) to sheep (n = 6)

1.V. Solution

AUC o.168n (pg-h/ml) 858,11 + 211,58

AUC .« (pg-h/ml) 858,87 + 212,08

Cl ¢ (ml/h) 358,76 % 67,47
d: () 8,18 2,16

T 16 (h) 15,76 + 2,34

The distribution phase is short (about 30 minutes) showing that Compound I is
rapidly distributed in the organism. The overall volume of distribution is small
(about 8 liters) which indicates that Compound I distribution would be limited to
extracellular fluids and that Compound I diffusion into tissues would not be very
important. On the other hand, the Compound I biologic half-life is long (about
15.5 h) and, so, drug elimination is very slow. Considering its small distribution
volume, the accumulation in the organism would not be caused by storage for
example in fat but maybe by a strong binding with proteins or other components of

plasma. The total body clearance value was also calculated and is around 358.5

mi/h.
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phar macoki netic paranmeters determ nation after the
oral solution adm nistration 25 and for statistical

w@r@b®si133 The conpari son of phar macoki neti ¢ paPEIEPEOS003345

for the two oral dosage fornms has been performed with
a two-way anal ysis of variamge (two-way ANOVA). After
| ogtransformation in order to nornalize the
di stribution, the nean val ues of each cal cul ated
PREBARIORInNES 6f Copaustl affee ol admisistratiom of darspensian del a
significant at the 5%critical |evel (p<0.05).
PRBcoki netics of Conpound | after intravenous
admi ni stration The mean Conpound | serum concentration

szlr L SUS L %Hﬁyeﬁlt%ﬁbﬁuvgﬁgs e roﬁle§ bf‘@bﬁﬁ)oundl obtained after

NniIstra elntraven us SO t1o
tooalsmlplqtlsttlpe pefr & eingle dpsey (155 mg/kg)go SO(WRS@’&FluIt S‘?E%n and
& 8R LOIRAMN Fl S&. WHe€ Mg@ﬁﬂ{rﬁﬁttkﬁﬂfdtﬁfa&ldﬁ dfin@n serum
ve

fcemeélwaaggvmﬁééﬁ%‘faﬁl{a P hpaasokingt Y 3 SRk fiBinitation would
Ff@lﬁfvﬁ&cdﬂél-dbﬁﬁpa@trﬂaftaﬁedé 1(Bigc él)): l]]lmt }dﬂtrmﬁtcﬂunetthl [srameters are
i ntraven 31% nistration are listed in Table 4.
TaprRALEe Eb}qﬁ tiRd | phar macoki netic paraneters (nean
S.D.) obtained after I ntravenous adm nistration (5

nmg/ kg) to sheep (n = 6) LV,p0 lsution AUC O 168h

(my-h/mM) 858,11 211,58 AUC_U‘O é?
21@01@801@1dIP](14¥maﬁ9>k135‘80 %ametﬁrﬂ(?nw S?? aexselit ained
The di stri but i@ phads@minSstedidm (16 akylkd) t3Chedpnut es)

showi ng that Conpound | is rapidly distributed in the
organism_ The overall volune of distributionis—s

nml |
about 8 it ers)owddsslatibndhet eSusphadiorCom)unp-vhlue (n=>5)
di stri bution would be limted to extracellul ar fluids

and that Conpoupd | diffusion into tissues wpuld not
ery i t hel Cohpound |
Fustorit A AR s 4 %’%gﬁ( net eIl 16582

AUC g.o (pg-h/ml)  |2070,13 + 943,79 214,65 + 103,04 0.0035

Cmax experirnenta] 51,84 i 23,73 4,84 i 1,95 0.0009
(ng/ml)

T maxexperimental (h) 3;59 i 1,52 12)34 i 5,99 0.0094
T max calcutated (D) 3,98 £ 0,57 10,42 + 3,01 0.0046
Fabsol 0180 0,08

The serum concentrations of Compound I after administration of the solution are
clearly higher than those obtained with an equal dose administered as a suspension.
The absorption phase observed with the solution (about 4 h) is shorter than that

achieved after administration of the suspension (about 10 h). It can also be seen
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15.5 h) and, so, drug elimnation is very slow.
Considering its small distribution volune, the

w@ewanwiias i on in the organi smwoul d not be cauR€HEP2005/003345

storage for exanple in fat but maybe by a strong
binding with proteins or otfger conponents of plasma
The total body clearance value was al so cal cul ated and
is around 358.5 m /h. Phar macoki neti cs of Conpound |

B ﬁ{e h@ﬂmﬁ@ﬁlﬂ%ﬁ&tﬁaﬁﬁm@t@rsoﬁf ahs ysheioai and ahel saspension are

St BE AR b0r) BN Rid ta Pern Gt [Terum pea

@Akt slonakioibolft 54 asidrg|ig/ ndedter @d_]&ll‘n@ta{g))n off thesalysignpnd
t:hsglgslrplé%%&# Eeas?)gctg’/e pensi mhggﬁuﬁQPMb'oﬁt 0 8meBRigh®t Rk that

ans Orﬁﬁ){l on nean serum
afcthe smipensiomnd three sieeaseatlieail tdés phiainsaadth thersolgion (about

9&1@%a19 'Wi'tl.h g gﬁéi‘z'eﬁ&&ﬁ(dl%ﬂt | ‘I*hé RUCDWI@es follow the stame trend
i g. netic

palctetone RS SR 208 THIFLE008 oF Tah 1 ggon & about 10-
erﬁfgﬁadtﬂannhagerm kidRghisteatiar aﬁlﬁ}bauspe@meanCoﬁse@uq:nﬂy, after

except for, d a te

SaRGop 81 b regpu e O el SN AL AR e i
afetselitiad (0% b thaatwitnthefsuspeesisn(8M).on are cl earl y

hi gher than those obtained with an equal dose

adm ni stered as a suspension. The absorption phase
observed with the solution (about 4 h) is shorter than
that achieved after adm nistration of the suspension
(about 10 h). It can al so be seenthat the

phar macoki neti c paraneters of the solution and the
suspension are significantly different (p < 0.05)
(Tabl e 5). The mean Conpound | serum peak
concentrations are about 54 and 5 ng/m after

adm ni stration of the solution and the suspensi on
respectively. C nBX of the solution is about 10 tines
hi gher than that of the suspension. A three tines
earlier T max is obtained with the solution (about
3.8h) than with the suspension (about Hh). The AUC
val ues follow the same trend as do the Cmax val ues:
the AUCs after adm nistration of the solution are
about 10- fold higher than those after adm nistration
of the suspension. Consequently, after
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conmparison with the LV. solution, the absolute
bi oavail ability is much higher with the solution (80%

W b@s/owi1sh t he suspension (8% . Li st of ReferenP€BEP2005/003345
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16%0 pyrim di ne conpoun aving an inhibitory
activity agai nst NNP I, MW-2, MW-3, MW-9 and MWP-14
defined as a) an |1 C50 val ue of less than 5 mM for
MWP-2, MWP-9 and MWP-14 each; b) a ratio of nore than
100 for the 1C50 val ues of MWP-1:MWP-2, MWP- 1. MWP-9,
MWP-1: MWP-14; and c) a ratio of nore than 10 for the
| C50 val ues of MWP-3: MWP-2, MWP-3: MWP-9,
MWP- 3: MWP- 14, for the manufacturing of a medi canent
for the treatnent of bronchial inflamuatory diseases
in a host mammal in need of such treatnent. 2. Use
according to claim1, characterized in that said
trioxopyrimdine conpound is selected fromthe group
consi sting of
5- Bi phenyl -4-yl -5-[4-(4-nitro-phenyl) - pi perazi n-
1-yl]pyrimdine- 2,4,6-trione
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5- (4- Phenoxy- phenyl ) - 5- (4- pyri m di n- 2-yl - pi per azi n-
1-yl)- pyrimdine-2,4,6-trione

WG 2(084097A3Lh| or o- phenoxy) - phenyl | - 5- (4- pyri nm di PERERI00§003345

pera2|n lyl)- pyrimdine-2,4,6-trione

5-[4-(3,4-D chloro- phenoxy)gphenyl] 5-(4-pyrimdin-2-y
| - pi perazin- 1-yl)-pyrimdine-2,4,6-trione
5-[ 4- (4- Br onp- phenoxy) - phenyl ] -5-(4-pyrimdin-2-yl-pip
erazin-lyl)- pyrim di nePateht &ldimsone. 3. Use according
to claim1 or 2, characterized in that the
trloxopyr|n1d|ne conpound is conplexed with a
nat etiss off ubirmxoyyiimiine compound beengfananhibitory activity against

LT OXARYr| Arthe2 \IRALOUANEIaYhadOaD | Aillhar Y

activity dgains MVP-9 and MWP- 14
deflned as a) an 1C50 value of less than 5 nM for

) 8., 30t e WMRsskflarea i for MavIPat i MMEH-9 aBd ®INIRaNL each;

MP1e
1oo the 1'C50 val
WP- b3 /PRt Sém%shﬁﬁs’lp&@rﬁhw i s VNG5 Tt S
| C50 val uesiMp-oVVMB- INMRIER 14;Mu- 3:  MVP- 9,
MVP- 3; MVP- 14 t t els .
pronchi ah 7y PLRRES By AREe e b alaS LS MuRie-2 poep-:
need of -9, MedtBrB:MMP5l4, Use according to claim 3,

characterized in that said trioxopyrinidine conpound
is selected fromthe group consisting

5- Bi fitreilyd maanyifacturing. O -an mefitfagweh;fpl) tb? pEsRgReH- pL pronshial
yri mi i Nematbrt dRedskd iARGost mammal in need of such treatment.
5- (4- Phenoxy- phenyl ) -5- (4-pyri m di n-2-yl - pi per azi n-
1-y|)- pyrimdine-2,4,6-trione

9: [ 4U4- &dtbeding pﬂ@eﬁbim) 1,pblkearydtprifed( 4a pthnt rshidi tei@soplyripiidine

per az Iorrhplo)llnzl is LA nﬁlengéuP(icgr{Sisaﬂg of

5-Biphenyl-4-yl-5-[4-(4-nitro-phenyl)-piperazin-1-yl] pyrimidine-
2,4,6-trione
5-(4-Phenoxy-phenyl)-5-(4-pyrimidin-2-yl-piperazin-1-y1)-
pyrimidine-2,4,6-trione
5-[4-(4-Chloro-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-
yl)-pyrimidine-2,4,6-trione
5-[4-(3,4-Dichloro-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-
1-yl)-pyrimidine-2,4,6-trione
5-[4-(4-Bromo-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-
yl)-pyrimidine-2,4,6-trione.

3. Use according to claim 1 or 2, characterized in that the trioxopyrimidine

compound is complexed with a water-soluble cyclodextrin.

4. Use of a trioxopyrimidine compound having an inhibitory activity against
MMP-1, MMP-2, MMP-3, MMP-9 and MMP-14 defined as

a)  anICsyvalue of less than 5 pM for MMP-2, MMP-9 and MMP-14 each;



5-[4-(3, 4-Di chl or o- phenox7) - phenyl ] - 5- (4-pyri m di n-2-y
| - pi perazin- 1-yl)-pyrimdine-2,4,6-trione
WG 2(0809A3Br ono- phenoxy) - phenyl ] - 5- (4- pyri m di nPQF/EP20p5F/p03345
erazin-lyl)- pyrimdine-2,4,6-trione. 6. Use according
to claim4 or 5, characterizgd in that the
trioxopyrimdine conpound is conplexed with a
wat er - sol ubl e cycl odextrin.
b)  aratio of more than 100 for the ICs values of MMP-1:MMP-2, MMP-

1: MMP-9, MMP-1:MMP-14; and
¢)  aratio of more than 10 for the ICs, values of MMP-3:MMP-2, MMP-3:
MMP-9, MMP-3:MMP-14,

for the treatment or prevention of bronchial inflammatory diseases in a host

mammal in need of such treatment.

5. Use according to claim 3, characterized in that said trioxopyrimidine

compound is selected from the group consisting of

10 5-Biphenyl-4-yl-5-[4-(4-nitro-phenyl)-piperazin-1-yl] pyrimidine-
2,4,6-trione
5-(4-Phenoxy-phenyl)-5-(4-pyrimidin-2-yl-piperazin-1-yl)-
pyrimidine-2,4,6-trione
5-[4-(4-Chloro-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-

15 yl)-pyrimidine-2,4,6-trione
5-[4-(3,4-Dichloro-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-
1-yl)-pyrimidine-2,4,6-trione
5-[4-(4-Bromo-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-
yl)-pyrimidine-2,4,6-trione.

20

6. Use according to claim 4 or 5, characterized in that the trioxopyrimidine

compound is complexed with a water-soluble cyclodextrin.-



