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WO 2005/ 097133PCT/ EP2005/ 003345 1 Use of a
trioxopyritnidine for the treatnent and prevention of

woReMsMaTsal | nfl ammat ory di seases The present POWERLIOEM3345

relates to the use of a triloxopyri m di ne conpound for
the treatnment and prevention of bronchi al

i nfl ammat ory di seases. |ntroduction 5Matrix

met al |-oproteases (MWs) are a famly of zinc- and

-cal ¢ci. um.dependent pro tea es that are capabl e of

degridtfiofg tHipeopIREdie foy ths ircapentandposfentinn of heonehisl
menbr ane (Egebl ad, Minflanshattésdisedses Nat Rev. Cancer
2 (2002) 161- 174; COverall, C M, and Lopez-Oin, C.,
Nat Rev. Cancer 2 (2002) 657-672). They are believed
The peesentgnvattiah relakes doithe asdof o nrioxapyvielidinreompmadd for the

ﬁééﬁﬁeﬁt Hh p&mm%?ﬁr?ﬂ&l%eﬁfqa@g%ﬁ?%?%??%l (1999)

-92; Vu, 1-422) as
vvel | as in tissue renodeling and repair (Shapiro,
BtEdducfor - Opin. Cell Biol. 10 (1998) 602-608; Lund,
L.R, et al., EMBO J. 18 (1999) 4645-4656). Excessive
or inappropriate expression of MWs nay therefore
Faniy niiloptatedshe (PP gares ifsmi df&ﬁh)t and calcium-dependent

%froéeé?eésﬁﬁin ¢ robife PRy 1 il Mg QM) end
zaement membcﬁ@g)(Eg@dachM a@déWaﬂu, Z.,(N#M Rewafiinkeps £2008) 161-
545 OValall, B@X aﬁ@@.ﬁ éz-étlflzgo%\latﬁ?&f @aler?e%(}@ﬂewyy% They

for gfg Cir rnel P.
‘Fi9g§5 o4 haye PRWeF?]é%t@ srbryepic tdegplopaicny and growth
(tstinbledlt, &, ¢t oL, G Beavauasiion Wuhanget 4, Cemgsl(mwn 422)

rvis%elﬁiﬂef%r'ghoﬁs&%@gézoﬁi% At 503 e bt cosfpiol. 10

(ﬂé@&jn@b@(ﬁ Labbdel®nce 40 EMB@r B dSd( 1999)MEZSAU SR NBGessive or
. 4 935-6

BappBhe cxprtl VMol MO hudite Qi e of
raany tssugidestrogiive pm@se&mdudmg(tggm@)prdgesswgbblad M., and
AR PR e, QLRI A 108, Ol B s i C,

lgﬁ“ Regapcgs? (P@éb? 88712 8‘1’@) fmamprbfgavwbet P, etal,

Mt resieti 2 ti9biedFvalan) aMMP @EBitE hiefar Tb:Iiend ABIRIdIGHECM

FordBphFGmechie 2GR By Iren %%al%&%& WstpePeptide

gmwth tfantons thatl aaen tsequesterst btyl ECM fpectemsi ecamiemavyailable once

} 9
qé%%t of ‘t he 09\/\/-5}/%% eest%ﬁar l’lﬁml ?ﬁ’}]h(i I%é%‘is 8%?\@?? 6945)
MMPsden in@ense thmblon@ﬂhlyhhmafa GF &Bergoerfpocira., dand3ll Biol. 2

(a0gh)| 73'7'—'}314? g%' %n@ra?er ? En}npi%l@ qua%s angiostatin by

el
v %eﬁ%'f\lg AIPEZER (D%g gsteé %%@897)3%% 810).

angi ogenesi s. However, M VIP inhibiting nol ecul es

AL L Bt TSPl ALY SR o
Metslioiirbtedses ( THMPs); MOwBli/ 1284 6blantir WRiglit/ iahiblibrs, Fedudted in
1&1%?é§1v9fmﬁ ARGy A 0g3 ahﬁ _S¥hHEHE 'epfe&@&%maﬁg,%d@ff 3@@% PD,

St exclusive speci

M- Oncqlyipd 5119%3. H_\O)s peiosth gt e fowmidecutasniveight othibipers of
NiMPsTaaldrived f&om a{%ﬂ%&&a&%ﬁw&d bl Nl iBhibit MMPs in
redgm nantly.of the acCi d. subst ance crass

oA BRAPET pgt sel e ?ﬁg}ﬂ@%\éﬂl‘% MMEP,ithe gy MMP

t&inok |1nﬂsﬁm, Mibtaisltatﬁl sp@éad, esdi AgidgehesdN Hdwver, MMP m]:ubmng

n%l ug . e c @Ilhed linical result hb
i g, BRI o e i m’m@% S Bfge been

or no cI [ n| cal efficacy (Fletcher, L.,

Bi ot echnol . 18 (2000) 1138-1139). The reason for this
| ack of efficacy in the clinic nost likely is the
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10 fact that patients could not be given high enough
doses for anti-tunor or anti-netastatic activity

wohezauses of the side effects associ ated with pOEEL2005/003345

broadly acting inhibitors. These dose-limting side
effects were predom nantly _arthral gi as and -nyal gi as
(Drummond, A.H., et al., Ann. N Y. Acad. Sci. 878
(1999) 228-235). As a possible way to circunvent this

I F&Me& M gt H‘? WO Gy M5 %dOWCWi’/ asahy, bI'ElQ 'E:I%sé’\’of Boﬂigounds is

ass| ca tostatic/cytotnd t}% élu .eval uat ed P
epcﬁe@ﬁli)'nﬁ@teg (ide §ighlyn EVe,i Yith e iNg spe or
NIE-Bj DVD-9,i Whil® ¥pirmad indest Wthér eynestaiof (Ihé:MMR)Ifmﬂy of

dr ug{ﬁ shovved enhanced tunor inhibiting efficacy
&zvi, R, et al., din. Cancer Res. 4 (1998)
985 992). In addition, International Patent

SA? Eij” (M 00 hi moaf ?Pe%? gﬂﬂ%#}i’tﬁﬁ g‘ga“%‘gﬁ‘l‘;c %ﬂﬁlsﬁlﬁ%t?lg& class
veithtibrogd stlbatiaty W@@ﬁﬁm\fﬁ’@: e%ﬁmm‘a eHin glinissldpitingiter anti-
tﬁ‘@ggt{«&ﬁﬁlmt GENGf tRbhnsished EliRipdSicsiats Wil thesh ankibiemNwere

reepeiatingy o BF Snchpish SEirel AR LoRel didiechnol. 18

(Q()di@ 1&68&15‘9)@&1&: eea&bmfw(ﬂﬁhﬂack@ﬁtﬁrmydﬁ tlar dinid mebtylikely is the

t .

S350 B3, SR PGB 3T MR D i

x‘nﬂ\aﬁm actauuydmgmsefofahmde effeets @esocintedowith damge breadly acting

l.g.{lﬁ)% CofaLe )80?@ Qﬂ@ AUfBR RereOGreabithaphl rhrﬂﬁﬂ%ﬁs and
rugs frequent y res t

t
oot GOmnmonabAHhe € ol aAnn k. iAred et SBON TR 248035). As o
sﬁme'»?a to SR On kA ProBRm, Ehtdnbia@ior &f MIMP fribitdrs with

%‘ﬁ‘éét oot bt SEAL 00 L SEL St ey B Fhac, i

étpegins@its, MMP ointhibitras, 30 cod‘é)mtmlrmhr withd cgbéthGalctotoxic

dfgﬁ, Eﬁt é}i ?rgﬁpfgédeﬁxgn u%&@ﬂg%gve (Sélafvm fl%'aP "chd) Cancer

Reseat r(éﬁ98)0f981§}(99h) al;t hevilitierd &rﬁmﬂeu@b?ﬂeut:wmémaﬁon No.
gﬁi‘@ﬁ@f@b %ﬁﬁ% iAo of tﬁBx@éynmﬂmeq%s@d gelatinase
365- 3/8)
SYtotome

er ej
inhibiterse dnsk

&Yﬁoéﬁaﬁﬁl gmllyowseﬁ‘echs @Bseéﬁe*é% Paclitaxel,

@ghgthbgggblbﬁ;()?@ﬁ@efor the treatnent or prevention of
bronchial inflamuatory di seases. Sunmary | n one

aspect there is provided the use of a
Thdrohepybéei tade admmtmpﬁ 6 odemtifyacdmipRinnds jwhitle peivent or

lgﬁ'g)ﬁge/l?rg HS’]?IIg mlﬂam%E %J (;IQP % Ed%gﬁ@ﬁ\é{l%rpﬂgkocomcostermds are

witlelyyised ih he um:aeof lmede sthma @i‘? Ypyiouidg verreffective

t %g@%ﬁim%ﬁé gxw%? RrrafipY 8f hawagea ﬁa@ r&fectbmﬁoem often
oXY, al kyl ano or. nitfo gr qups;
plep ﬂegleﬁtseh%dﬁﬂ%ﬁpwe%lﬁﬂ Wlﬁh g%ftS? dpgsd %FWP rreS‘ﬂ'c 1S poor
af E liafieOUBtep td&lnbh @taﬁﬁlﬁﬁtf: o %t{aemﬂ:f matabslitie Gaftestdroid, is-
Qr 't r eat onghi i nf . anma se
%n&eweighﬂﬁrwa B R R R e
aadld Hrhg:oi‘oﬁw Btﬁn(m()@e 3&5+920) rCiclesmrida ai pmrd;nug @pﬁt steroid, has
VI L ﬁeda prithy at)lmdel\@f é mw:(:))ﬂgb déf\‘INP fo?mﬁﬂﬁiion in asthma

e Ss
pdﬁen@r adhifs belngf de ¢loped den thyy trestment @f @;thauar gﬁd ghronic

t S L 0
By SR i fpbRR o ) s, 5 o

3638)of nore than 10 for the | C50 val ues of
M VI P- 3: MVP- 2,




9, MNIP-3: MvV1P-14. Description of the Invention It
was surprisingly found that trioxopyrim dine-based
M VEP i nhi bitors which are highly selective for
Mv1iP-2, MVIP-9 and MVIP;14 are useful for the
treatnment or prevention of bronchial inflamuatory

di sea: ses. The invention.therefore provides the use

| g l, el b hich khd ibe fo
i SO L I S Mo
b brosic b PRIE

thevratmentier praeestign

FEE% than 5 EIM
for MMP-2, MW-9 and M AP-14 each; b) a ratio of

Suspmasy t han 100 for the 1 C 50 val ues of MWP-1: MVP- 2,

MLv1P-1: MWP-9, MWP-1. MWP- 14; and c) ar ti% of re

Inoheaspacd thent is plasidpdihe usef a Eioxegyripinoropppd pf formula

/[ s/ UWP-3: MWP-9, MWP-3: MLV1P- 14, - 3 a- for the

treatment of prevention of bro/mhi al inflamuatory

di seases in a host el ﬁ)/n\ eed of such treatnent
| C so values are neg dWby an in vitro assay for
a
J

MWP enzymatic acti vity: n assdy)is described by
Stack, MS., and G ay, ) . Biol. Chem 264 (1989)
4277- 4281. This assaywn_S kased on the determ nation
of MW enzymatic activi t)\/on a diniirophenaol

‘substrate and fl uorescene neasurenent of the

ohmik raraon el et i Bt Y gy,
hgnlapicngat 0g

plmylaminelsr plemymthylratidue tWheF?%
by bae or earerbaivgar atorenhydraxy.i G

EHbStimted

thsrp !
anfiero (i Akl €323 0pITO

- gieabd;and suffering fromsuch a disease. Matrix _
ROBSRERR A bRl RANG Subdtieute® kity! &rimterodrpl grhvep;st at e of t he

e R05h S A8 4 Reslicahdit fodhet thirhertGinbroheliial inflammatory

?}%a&%/g% ng‘z 2o MVBE 2ok Grelinflon? Avi2ebiin iR BioRpyrimidine
O~

O 15% k
.4 24, b Gctivi g‘«mﬁ%?\@wﬂ MvES, dit24) MMP-9 and
%“gﬁlhgza‘%% Hbiory Bell ﬁéé ul- for the invéntion %lre
B858.°%%om a wel | - known struct ural

D

class. Such
conpounds are described . in, f X, £, Patent .
N} . arplCaq valasef lgssdhen aw@%ﬁ% g%‘%@?‘ -4 cach;
98) 5894kn ohm@e/thap 190 i tea &se vilaeoPh MMt MMP . MME-
by rEMVRSCMMBAd MR, afkd, et al ., Biol. Chem 382 ,
( 2904 yatio bF Zord 25,1 Ocfor! ther € sefahwes of WBVIBAIMMRYE) JIMP-3:MMP-
sel estNnive-§.QMA- M P- 2, MWP-9, and MWP- 14. According
to the invention, the foll ow ng conmpounds are

payti £ red:
= 0%?5%%4-(4- nitro-phenyl)-piperazin-l-yl)p

yrimdine-2,4,6-trione (Conpound I)

It was surprisingly found that trioxopyrimidine-based MMP inhibitors which are
highly selective for MMP-2, MMP-9 and MMP-14 are useful for the treatment or

prevention of bronchial inflammatory diseases.

The invention therefore provides the use of a tricxopyrimidine compound having
an inhibitory activity against MMP-1, MMP-2, MMP-3, MMP-9 and MMP-14
defined as ' ‘ :

a) an ICsvalue ofless than 5 yM for MMP-2, MMP-9 and MMP-14 each;
b) a ratio of more than 100 for the ICs values of MMP-1:MMP-2, MMP-1:

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

MMP-9, MMP-3:MMP-14,



105- ( 4- Phenoxy- phenyl) - 5- (4- pyri m di n- 2-yl - pi per azi n-
1-71)-pyrimdine-2,4,6- trione (Conpound 11)
544- ( 4- Chl or o- phenoxy) - pheny1] - 5- (4- pyri m di n- 2-yl - pi.
Perazin-1-y1)- pyrinidine-z 4,6-trione 15(Conpound
[11)
544- (3, 4-Di chl or o- phenoxy) phenyl] 5-(4-pyrimdin-2-y
| - pi perazin-1-yl1l)- pyrimdine-2,4,6-trione (Conpound
V) 544- (4- Brono- phenoxy) - phenyl]
-5-(4-pyrimdin-2-yl-piperazin-1-

fo2 Ay fti:em:rﬂctﬂteoﬂpfevﬁﬁmmn of dbr nbhmécu&anmptomcctw g & dost

he nventlg %5 opyr|n1d|ne based i nhibitors
fﬁﬁrns ered to the patient suffering from

such a di sease, over several nonths or years

I(%%etf‘agf fa?és{]}éﬁéu? &n 9 viRbava éﬂﬂMP bryifadic padvignSuchran

asyripdestibedbrS *@é’ﬁn%g i PLIo b Ghey Asl1989) 4277-
4289 "Thik Qda 2§ iBsRd dxﬁﬂﬂi @@a&eﬁmﬁmm ear,dnmmmmpn a

concentra i.ons. ost__manmal c
ot subatrgte. anel ior SRR JPPRPTARESY o O S oo™ it
- d@vmgayMpy. the application of a trioxopyrimdine
conmpound according to the invention to a patient in a
pharmaceutically effective annunt Asthma is an
THerihvertival frthedipseddes e ush of brdbricioxapyrimiding eqmpeupds for
n x E’%Sﬁ’%’%ff Qe GXRIE Hﬁ'%e %Jtﬁie%t lof b GHAR iffammatory
offs I n patients by stinulating the
mmmapauMmEmw@@ %act, enhancing the
mucus secretion, and inducing br onchi al nnrphologica

changes_t hought to be gr ayat i ctor [
Mt gellamotsorsat s SURSI AT HiRy UG 06 AT 0 SR A e
Shy? that R blkndYerd hm@&eﬁsam |mz (R34 2LE4T MIMP-3

cds
Eq"?iéeﬁwﬁ%ﬁ?%%&%s ORel (ol cells,

snooth nmuscle cells, inflammatory cells, nerves,
mucus produci ng ceIIs, fibroblasts, and the |ike) and
the bronchial renodelling events which conprise many
aspects mainly consist in a deposition of

extracel lular matrix conponents in the bronchia
wal | s and an hyperplasia of the nucus producing
cells. The use of trioxopyrimdirte conpounds
according to the 15 invention inhibits the
inflammatory cells influx in the conpartinents of
bronchoal veol ar | avage and peri bronchial tissue and
i nhibits the hyperresponsi veness defined as an
abnormal response to stinulating agents such as

met hachol i ne. The di sease and current treatnments are
reviewed in, e.g., G NA Wrkshop Report, d oba
Strategy for Asthma Managenent and Prevention (N H

—
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20 Publication No. 02-3659) and Fabbri, L.M, and
Hurd, S.S., Eur. Respir. L 22 (2003) 1-2. The

wo 1o08/@niszon therefore further relates to a nePQUAPLI®E/003345

treating bronchial inflammtory di seases in a patient
suffering fromsuch a diseage, using a
trioxopyrimdi ne conpound accordi.ng to the invention
in a therapeutically 25effective amount. The

Tl AR HoERA Bol i o Bt A e
stcaral Ao oAy COMRBRS AR i, ATl O e Nos.

61222 458 ahd\6ENDjooA; W 99/F36% WIOs9Ei589151 WD &lli2681 Brwhich are

.walls are destroyed b roteol ytic _proc hi
iRfQUR et T ol TE e Fpg Sra Lot gy ok el tabon)
1070285, 3 Bhyeffeotivginhhighlyoblcote fat BVBCH MMBBomdMP-
f the derived hyperinflation which causes

‘bnormalities in the ventilation by causing a
dysfunction of respiratory nusdes and because of a

Y a[:{g% heARvidtd HEDRBRG Wing cheipotsdd Saghtiguktly pedfetrat:

al lure in advanced stages. -6 - According to the
invention the trioxopyrimnciine conpound has to be
S@Fhéﬂyﬁhﬁﬂ-@ad[@weﬁitﬁﬁpbﬂﬁl)-ﬁpmaﬁa—Ieyl]-y)&mislinebh4ﬁkt@0ne

eg i ent in.need of such a therapy. The )

( ’P895ﬁ§)inidine conpounds are admi ni stered

preferably by the aerosolization of a liquid or

pAYSEr L0 L5 QR WindiBir 1901 bkagind yramaiRd, 4,6-
5b p%%@ﬁﬁﬁﬁggﬁf%%gag)anoﬁ%?gﬁiggﬁcent?ZPﬁ%ns per kg

toomt day. The exact dosage of the MW inhibitors wll
(&a&_ougyg)can be easily determ ned. In general, the

preferred'daily dosage of the inhibitors will range
between 1 junol/kg and day to 100 nnol/kg and day.

1

sT[Re(4phRbrRsRedxg pphemyibos(dipypinsidiar 2 yhyipesum-1-yl)-

caonposi t.i ons. havi ng physi ol ogi cal 10 conpatibility.
%Bﬁ%éﬁ?ﬁ?ﬁﬁ% include, in addition, auxiliary
(sulpbandHE) buffers, preservatives, solvents and/or
vi scosity nodul ati ng agents. Appropriate buffer
systens are based on sodiunjghosph_te, sodiunlgpante
Selid- @t Did yorphesoxpr el (478 efupgaepd-v)-
pRfi SAk-2M &6kl contam nation of the pharmaceuti cal
onposition during use. Suitable preservatives are,
(EompewnddiVk, 15 benzal koni um chl ori de, chl or obut anol
nmet hyl par abene, propyl parabene, phenyl et hyl al cohol,,

sorhbi ¢ acid, Suc re vat | re 4 okcal ly in
S Grffrono-Bhers L PR ro RO Br Et AR
psumidinaryl,Gofimieances and phar maceutical fornul ations
re de hbed in Rem ngton's Pharmaceutical Sciences,
@%’Pﬁ’ggﬁ‘?%'wso, Mack Publishing Co., edited 20 by
Gslo et al. Typically, an appropriate anmount of a

A@B&ﬁﬂfgc 3tihe ahbatitfns et albRopyaintiding-Has&d iililbitdre have to be
or mu

ation to render.the .fornulati.on isotonic.

agtspinipheeed tofthe PRHERERTRE Zon ket diSEah Y ekt gk fagaths or
£d36 (AP EiAin Osse JRipp@ention) 6 theipatierntrid ndekof soskea therapy. The

¥ el prti
| utr.on.. Th H of, th l. f -
e Hip OB a0 ML LR et P non

toxic Abesitanging bepSderf micrband pardroplkrepnsppteationss t he

invention is a pharmaceutical conposition of a

trioxopyrimdine according to the inyention for, the
Theciaventim adlatss dochi metiod Bgadn#eto LSS Ea%él,a? Gfletppgtory
difRfes, gﬁ%ﬁbgﬂ Dhida WOl CHARNE bBiteidioe pulthaiey distdse (COPD) in
conmpl’éx (1 nclusion of the trioxopyrirnidine in the
cydodextrin) formed of such a trioxopyrimdine or a

salt thereof and a cyclodextrin, preferably a

wat er - sol ubl e 30cydodextrin derivative (water sol uble
bei ng defined as a solubility of at least 0.5
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g/ 100m. water at 25C). In the conplex, preferably 1
nmol of trioxopyrimdineis - 7 - conplexed and

WO 2008003388 by 1 nol of a, 13- or y-cydodextri nPEAER2005/003345

derivative thereof. The preferred cydodextrins are

al pha-cydodextrin and its sgnthetic derivatives such

as HPaCD, nethyl ated aCD, hydroxybutyl aCD, maltosyl

aCD, glucosyl aCD. 5beta-cydodextrin and its

aShidut hﬁiilhﬁ:taﬁei ineal bf eschstredtmant, le-g,Rl p@i2nt SBEEBEDrom such a

M 3 TRl NVE
T T L
intentispntchet pat{ea,ie rinvatphagsaceutealyseffapEDammiptDAshea is an
@%ﬁﬁ%& L@ 0L BlonchfPrredliiftes vk h6Dto BB LlagMl exposure.

xt x| ns useful accordi

t
'Tmmgrﬂamna@@pw@k%smwtg%de&%@ By e‘a@% thg bronchial

sﬁ%ﬂﬂ%ﬁ&‘d&e% adatra e @ﬁaﬁ&ﬁg Cthe icad s&ﬁe{z@QﬁmﬂSéﬂduang

ari a er of rannose
bgondhisf Sephploesl Cunadahieti s b & Paz e bire Teakiihe the
cdursp of ﬁmﬂaseaseyﬂhﬂmxﬂlypmpa@henbssm Mhngr@fthe dlsease and is
dod |ns
ARSEIE fr o3 “GRRng AidatiiR LBV 0T Qifile timue with
naarey el %%fepﬂhd&i cells, stsioeth musde selisy infagimgory cells, nerves,
[géi 3%@ Elg AibRSHIMAL, SndSthk qﬂde}a afid dRE®¥sdhihl remodelling
eri vat érably used | resent Jnvetlon al
oankréﬁmaaw %e%wwg'/ ot gt SRoSIEORyP t sxtragellular
rhs&ﬁﬁt cd ne@ﬁ“s B aué qﬂaﬁaﬁﬂnwa}waﬁwlashpﬁerpmh of the mucus

wat er,- so cycl od in _derivatives ar
Py Ty TS e P Siaor iRy s ERoRAG. pecodipg; fo the
xiﬁlalnh@ﬁyhld:)mmde:hé r inﬂananttosaldeﬁs tinfweoin. the compartlments of

RS ey 1 1y g« PRIHBHENIT Tove and fpbibits the
lﬂpdres?bnaVM@rchaﬁhew an/a rmrwl msmr@ﬁ te éh@el.aaﬂa RERALE ich as

J;tﬁ %Eﬁ@t 0 eSsePhriP HBRERY LeMdRAaX el ASickol GHUEES GINA

e cyd extrlns rreth | ati

Sisatea) wEéfﬂ*%Q? Mepseemspt ppd Prevention (NIH

P%h&lﬁdnlmg d)st‘isS@) @RAIFABbrG LM, bhdrEhied, S dhdeResphms 22 (2003)
ITgtreferably substituted in 2,3 and 6), "random

hyl at ed" cydodextrins (RAI\/EB) (preferably
substituted at randomin 2,3 and 6, but with a nunber

g MR- W ki

eapweﬁ@ramapegu Hog dEoma y difgasp| ysing a

| s&fcﬁ%gﬁﬁlaﬁﬁt Rer Egu&d (4dCordly th3He. ﬁ@nﬂoﬁlﬁl) a therapeutically

ydodextri ns ( SBECD

e V@W@%?EWﬁylcydodextrlns
carboxynethylethylcydodextrlns et hyl cydodextri ns,

T%ggdex.t ri nsfe ﬁ’g&%e% bt ai ne%}lg%&%%%ﬁ%s n&p&gsema ina

pegetGuifolieg fromf suthum’m&mauﬂngi&mmptmhshﬂmmﬁpounds according
¥]ge| QREXELLTR <A t([lg&ké/ G6E biYESIar walls are desiroyed 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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- 8 - cydodextrins obtained by grafting cydodextrins
nmonoanmi nated (with a spacer arm. The

WOE{ng@g(ﬁ@yrl m di ne- cydodextrin conpl ex of thepprapems00334s

i nvention may be obtai ned by produci ng an agueous
sol ution containing a trioxgpyrimdine 5 conpound

t hereof and a water-sol ubl e cydodextrin derivative.
The wat er - sol ubl e cycl odextrin derivative is used in

R @y Bh 65 2 B iRl BB RA B toXhdiiBhstered

rim nor e f er abl

qvax tSiﬁ@l:ﬁlamDythpr@T oD | 1p thespaisnt é@d@&gﬂ%q‘ﬁhp‘é thergpy- The
tI'LBitc ipRund$iste Bﬂﬂﬁkﬂﬁteﬁeﬂ?)rﬁ@ﬂ&ﬁ%yf thé b@Bsadzatidreof a
wat €r-s O

86 IPG

| odextri tive, the e 10
?oyma? oo vt BB % Ripdtich Skt Mg and
rﬁﬁbfxiowlcaﬁcehtratlmadpe@kgaﬁddtgposed on the nethod for

produci ng the aqueous solution, and for exanple it is

produced by -use of water or a buffer in_a tenperature '
Tlﬂwai@mgmf et WIMP ihilpitors wilbvas, ot cpm b egsily determined. In

eexdadexd QUEIQUR s3] dftth® thhitsitcth Wil @shgeiHeBvedh 1 pmol/kg

exceés o?fa trlodeto rimdine, there is a conpl ex
anddemta B vaekkgeandd®¥se two nol ecul es. The 15

f||trat|on of this solution allows recovering the
O exatrloxo rimdine in soluti O . .
hegmaceotiral OgmLiens i Goe pithh i Ve physiclogical|
ﬁi}%ﬁbﬂlt)ﬂ dthe abﬁxpohaonbhmludedntnﬂquu, agibiary shbdsirides; daffers,
nown uant t
AR o 500 R AIE g ot
spsibrosi| @t i bnged fve aodiguwaph 'E?@rsloﬂ%‘m acoigith 6F twayborate
Bl ARRLN 118 & ey | r&&@%c@oﬁﬂ' WdinBhtion of the

trioxopyrimdine In a so vent

rhetonptici toROsian HREs R SHIEHE F5eere BT drgmfor frample,
%Mﬁﬁuﬁan cHl%riH@r ”%Hlo@(ﬁﬂtﬁﬁnc?}ﬁf fmétllxﬁpirtabéner r Iprgpylparabene,
ora 0 e.sol ven [
shren gl thob G Bod e eET S s et siHic 18 ah Amount
ofeloaltb 204 weightdfolsmkut i ons of the conpl ex according to

the 25 invention allows the conplex to be obtained in

solid form One can thus obtain a conplex in the foLal
Soitabla avxiiaph culsstpwesiend pharpacestisy) foraylatpas efe epcEbe

%%Sngtgm'%nh&ehﬁ@al%ﬂeheessmh%@fww MigSRiblishiag Gof, edited
atrloxopyrlmdlneln an ap¥ ri ate ﬁfgfnlC tabl
bydPsle et ahriypicahy:HaY 2RRFAPIIRTE ARG AEFEHEAYSCeptable

) %5?&371953%'5’ @i’nﬁﬂ@ﬂ&?’c@ 9&31@5 the ﬁ)rmuMﬁrlsotbhmnExampIes of a
onpl ex .cqJ I ecting, after dr the u
ag—'ﬁ%fl&‘? yi achepeple; éul?%?'nc %ﬁg staﬁneo x%%fr | m%é%doﬂ and
danslodelolutionr Ehepke{die Ghftidmis preferplly from aloeut Sgpabeut 8, and
t t b
9%@5%5%@@5?&1%% 89% ,rg) Qul he present invention can be

I'n a manner known per se from
a solution or using the paste nethod, where the

A“%?&% éé feftel %b}éct 6f Wﬁf%ﬁﬁcfh 50 f)ﬁdrﬁiﬁ@&ﬂm&h tion of a
B meen and |s referabl%wag wg%p hial
trxgxqs’rmydm| aeflo g 'f?r él‘“’e ARwnfonn fqrp the; £ Ob bgonc
Qlise@seb; lma OIED kS wntehnmgdmdﬂatdpyn)rudinemydsd&mn
comp?ex (1.$1c11?sr101{1jl o% the &10%{3}%‘11&1 l}lg mcﬁl% aa&)m) 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
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It is preferred to prepare the conplex froma
concentrated, aqueous cydodextrin 10 preparation. The

WO oysreodaxtrin concentration of the preparati 8GTEB205/003345

preferably between 50 and 400 MM Preference is given
to a cydodextrin concentrat#on of from 100 to 250 nM
Dependi ng on the consistency, the m xtures are

intensively stirred or kneaded. The percent by wei ght

cefn éi@d‘éﬂ@@ﬁ’&é@eﬂ' 1 S10bSER B- pRytibexth ok a \detighive Gereof.
'Ji'bé %‘glgqij C dodextrl n prepar at| on. 15The reaction

PeeFed el &%y between 20 C and 80 C,
preferably betvveen 20 C and 60 C, particularly

pr%fﬁrabl wee@ % g% %ggaﬁgv ve%@ﬁcﬂgﬁ n(ﬂﬂ%th{éﬁlﬁated

etween 0O

an@Cth}adrda)ﬂmtylw@})endﬁwi D plyeasyhClad- r eaction tinme
a&a%%n h tibdsbéucHMsof HPRAD! eSBE CD,
for matciron Accyisltg Qyﬂtﬁé%& detin © pﬁp P

 RMDIGIZNDIMERGD AITMEBER: bydror LD, Bucosi B Haltory

t rgopopyrirni dine and a cydodext dn i ncrease the

sol ubilit f a tri,oxo ne.in

-+ rermmarcitiodisnn ant T R etR A IF sl SRR e, and
dlE‘IME?CDﬂ]h)&iTﬁJE}I’EthYCD tleeosyhtDmodteyl EP. properties

of the trioxopyrimdine. Al these properties allow

to prepare liquid fornul ati ons as solutions for
Gydiodextiion @®fudr a¢cordingbtyl ithetinventiond 25¢ | @i raligosaccharides

| i I d0634 kiabl
AR b EAB, VAR appeninl v

e, ENGRPITRRRORUe BOEIT Bs o GEntiofieen dopdsyns are

rf:s@ééﬁv\é!}' &&émqpt@anpﬁrcmﬂextﬁﬁp V0D, BODeardsICIY Crelbdextrins
| es g{e t he rreth r.enovin V\c@ter 0|éincludg vatives
oSN 10,0 BREUIRD Ay FIRPISHEET Tebdtcad O erjgatives,
whashoiee apleasd mter@b]ll.lblenﬂdnfammt g5 gt/ a3 257G
30particularly preferred. - 10 - The
tri oxopyrim di ne-cydodextrin conplex of the present
Tha weitr-sohtda hydhodestrin devivatize preferblyuged & theepregnpinvention

r&OT 4 $1d reﬁg?m Hémﬂgwea@éregdﬁlbﬁ&}%mtsteaﬁt 1h@h of BEyciddextrin,

IS prefera orneglntoafornu ation f

Eaipblse ef wichasmerPeltblaTedexth PRTARYF g7 sloiderogdin,
h?&tbﬁ}r@:@b&l@?d@deﬁﬂ@,l ﬁﬁlto@lbiftlﬁdesdtﬁﬂ,t arah sal@athedeof)|Iarpayticular,

SR AP g eI TR phdree BERE belpgextin

agd sahislibksrecofThese may be produced t hrough a known
techni que by use of typical additives such as
exdpi ents, lubricants, and binders. 10A preferred :
Dishizatines eimsfem:ﬂ aesordingttoothef tywendon |are slsoo methyigysiodextrins

@foﬁﬁé@p dréz?ﬁydeﬁt‘fﬂxg dpRithytdidn ), ClimerbipS) @d&tﬂrﬁt €DIMEB)

erred 1s_a,co |nat| (

WP < X”ﬁl](th jtuted inT2; @?épiﬂl céoc{zzx ins ?prgiferably
sﬁsﬁf@e@My 3%1;1 , 'rdfdéd rﬁemtea'r Rfdadams Wm(preferably

sisBhirdg) udomng. 08t ARGV 2aitites RE o 4 methy by uni

glcepeanibsy),py &wdmmarcwlwdbémﬂms IO(HP(EDed bpdrexypaopylated
Tt Ml Sl e

..,(D

ped, utHBHY i é:f.b)')epapﬁ’qbly:yleﬂ:;eg@g] BECHS, nhy@qoxyethyl—
cgt%ldr ring so gs to eggjd%éy’slog@%ﬁ%ﬁ? ;W@?m%cbﬁmS

amphiphiles obtained by graftin ocarbonate chaing in the hydroxyl groups
and being able to form nanopartxcles, cholesterol cyclodextrins and triglycerides-
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water so as to obtain 200 m of solution. Preferably
the solution is sterilized by 20filtration through a

wo 208897488 pol ypropyl ene nenbrane or by a st eaRCI/EP2005/003345

sterilization process. The foll ow ng exanpl es,
references, and figures aregprovided to aid the
understandlng of the present i nvention, the true

scope of which is set forth in the appended cl ai s.
Hoﬂé{tﬁﬂéj ebaiRadby hadfinp Q:?;&lb&@iﬂn@ fnomefmbeteR(Rith ™ spacer

e 25procedur es set fort mnthout departing fromthe
ax/rit of the invention.
2005/097133PCT/EP2005/003345 Descri ption of the

T i Dmpam a oo fitiin bl B L Hcht Iafhh B fuay be
dbsajmphrtm q»mchmr@ALane egqueros hédlutéen rmostaing # alrioxapyrimidine
cBﬁ{g'o%a e aﬂdnzft Iw%mt)lu%[k %@Rfd@xtﬁﬁ' drivitive. PRB L@ Ssoluble

m ce exposed on to PBS and not_ aller e PBS)
cadledentde de%ﬁ@%tf wefd Bven gpovRiRtPEtFgRlY omg chr QF Spye W one
61t %RSﬁﬁrk&ﬂ.lﬁﬂHﬁﬁ% gizbleRbly O16)mdlhendpartidularlyf prefetsbly 1-2

ound conpl ex, fluticasone and
lé"éfoaﬁ R@)mgla‘iﬂoﬁf’g %y aerosol's on BAL

eosrnopbrlra (2a), peribronclaial inflammation score

R AL bR BRI (IR AR, BERAERYL 6 more

ergen Xposur e
tﬁﬁﬂﬂdﬁlhmofctheeﬁoaopsrm dlnbm@marﬁa No perijoulgpligdtgipe is imposed

ol HE h{e?f; [for %ﬁ?f{tﬂh@éﬁgg (&Rl oRmEBh Mndll fBF @ﬁnﬂ}le it is produced

aer oso I nopbi l'ia (3a), peribropnchi al °C
biywe elrweien @k tgeffer én ¢ DTN tapg%%t&’f@set P> 10 35°C

infiltration score (3c) in a |long term (11 vveeks)
%& o BiloRaEe RS PRSFoRnt Afied Bl o, e of
s e n €
gﬁe,%ére(@la%lkn;:]at fortaatiah éadtvhzyn ﬁﬂse twib sshdequdas, The
ure ase
ﬁitr?tr “ebt Plost te,g?r% s. %ﬁ%&‘)ﬁtﬁﬂmﬁ in

solution fin thes‘ilha:eﬂh@ cmszrptex)beurg @mer Thscpnplex can also be

O
AR R G 1 TN R
selufien cwity @ sotlathizadnkpowe BYSUHY dgguate
pképoifigRR (n = 6). 25Figure 6Mean ( S.D.) Corrpound |
serum concentration (a) or

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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| ogarithm of the mean Conmpound | serum concentration
(b) versus tine curve after oral adm nistration (15

wo 0éaiss0of a solution ( A) and a suspensi on @ECX/EPR005/003345

sheep (n = 5 for solution and n =6 for suspension).

- 12 - Abbreviations CDhcycl gdextrin HPDCD or

HP- 13- CDHydr oxypropyl D-cyclodextrin I.V.intravenous
S5MVPrmat ri x rret al | opr ot ease OVAoval bum n PBSphosphat e

v}%g%,r ﬂeﬁ‘ti.o Péc’%mg 3127511 &tﬁéﬁéﬁ%ﬁ:@z inasu gercntlcal state
ep aratlon Q zu%éb conpl ex _of . ¢conmpoun %g
f@y@@@%& trigxopmydyT &WWSE@CE&# Qs 3 SReFrFritiggfats.
m of sol utlon of HPDCD 200 MM Stir for 24 h at 37C.

| t ML filt
b st e G Pt R St Yo e Tor mple, in
nwmef Riown pposenfiorh -aGBlutionswlustngahe paste metipd, whergithe weight

£ Hp! 0
§i%h ¥ Spioey S%@%@ﬁﬂﬁd& k4! bl Weelber 1 37545 06 s
puafergblyttetyeeni I b0 particplaslyguefgrabbringbe segiemof %Gttﬁ 3 (fora
lgahaﬁ-@gktxa'“ﬁﬁ D8odSRRh Porcemoung 62CHor Bxanp| @udplex with

nt of “solubility of the sol uble conpl ex of
-1 and cydodextrin (CD) by adding L-1ysine
sol uti on. ZOSqubiIity studi es were perforned as

I0 R PRSP AFe et Pyl B S PRt & A%ﬂﬁﬁ?%@%%?&m |
pidpérativd. 'Elxa:eydodmmmt@mént&ttqmo ofidhe¢ pvepzatioied prsterably
bgtv?rﬁ@ B S0 sa [’gptférgﬂel Rei x}éﬁ th3i @é&mﬁ%&%ﬁ&h of

1 on ne puri ter or
filont 160 te 250 mbdi Bependst om M%?O%@t?nmthe THEGEsg intensively

ﬁ.ﬁ %l.c 'i&%édéﬁ? ﬁeﬁ?&ﬁ@ b3 GLigHIGISHS RPANSI QRS WebRed upon the

| n a ath at 25(: until conpl exation
t@awqflglbtrq HHLOREEN B RIERAIUONA L 4] | quot was
filtered through a 0.45 me VDF menbrane filter and

saedforCo ound | vald.dat |_irqui
Tgﬁ ] @Bﬁ’ﬁg‘?f Lo uﬂ;éatllﬁ kY C?andaéé"d@ I?r%ferébq}’bgtween
20° C and 60° C, particularly preferably between 25° C and 45° C. The reaction time
depends on the temperature and is between one hour and some days. Preference is
given to a reaction time of at least 7 days to reach equilibrium of complex

formaticn.

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 trioxdpyrimidine—cyclodextrh} 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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Fig. 4 shows the phase solubility di agram of Conpound
"1 obtained at 25C in the presence of HP-13-CD in

woO 20087097i38d water, in a 50 isiML-Iysine sol ut POWEBRHESPGE34S

a 500 30mM L-1ysine solution. In the three cases, the
aqueous solubility of Conmpggnd I WO :
2005/ 097133PCT/ EP2005/ 003345 - 13 - increases as a
function of CD concentration. The solubility diagram
T8B! &b Mdid&ecy@léaaﬂﬁﬁ doimpledt v ithe presaiti inventioheexhibits its

Vi ousl nt| o tesul t e sol b| L.
%ﬁ%gﬁﬁﬂg PO ﬁs—ﬁﬁ (EDSSOPH#OH | s&%lﬁ a'gdgt 1
mfémbly(faﬂnm\a)uwvﬁ lfmhmdalncrreﬁ)p qmrsmr@l muappa@m,mu}aﬂy an
10 Ooo Ol (Ijﬂ cr e(gseto {caf hg‘]nr 1] uau.uﬂ ' Hﬁ aerosol
iy | orpisHfS; [E° HoB pa

the presence -IyS|n npound
fdrnsddttl,ctnllty in HP-13-CD sol utlons S even rruch
hi gher. The sol ubility in a 200 mM HP-13-CD sol ution

is |ncreased abou 2 and gea i.n.the r ence(g and
Esgmbigiofaihd 500, AIfOTmEigR ThETe Sk GHFye T
'$HésH h:lhil ¥ by pladiiedfthiSomhaukdown itex:fhnf hpled»b)f figer eftypical
esutss a. 10 s ic ef fect between
SH Q%W‘tﬁil .—X{ng g&Flty in the presence
of both 500 mM L-1ysine and 200 mM HP-P-CD ( 38. 14
o/ I.§ hi thWMe y g{;ﬁ]ﬂ&]dﬂﬁe tai
Aef f;g%%erﬂgﬁ Hbg%%{lﬁﬂg%é L-1ysi ne egg?at gl contam®

trigpoplyrisniding,. olodsxiriny (CPh a@&,ﬁg grates. @.sg;cpaéjgrt preferred is a

n-l
-y

'cgﬁbﬁﬁﬁenloﬂﬁﬁﬁmafjsoﬂfﬁd%w al  ows an i nportant

Co d | I
TepgomGBRIgHe Ut Sopeny (o 19050\ [ narfarebtiogny -
pQéfe/ RIEBYD; dadibe dhlorideol ab]l 5 igf pretﬁéralﬂp rtp@Sglo (ﬁsét;\)/lmmtg) and
ur i naM an
“%% Pfﬁ%er%lfmﬁ'ge% ewsﬁeﬁﬂ‘izi’ ‘?:B%?“E %b%’ﬁ Sol ubi ity
wi thout CD [110A] Solubility with HP-P- CD (200 nV)
shisl Fktdhacfodib Lhdt PR tredrmbnt of bronchial inflammatory diseases.

The solution is prepared by dissolving CD in 100 ml of purified water, adding
trioxopyrimidine and NaCl by stirring so as to dissolve them and complete with.
water so as to obtain 200 ml of solution. Preferably the solution is sterilized by
filtration through a 0.22 ym 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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5530 L-lysine 50 mM 50 17080 L-1ysine 500 ni M 90
38140 20Exanple 3 Determ nation of MW enzynatic

Wog'fotsjoy-}lgy Inhibitors were tested in a nodifi et1/EP2005/003345

fluorescence-assay as described by Stack, MS., and
Gay, RD., J. Biol. Chem 264 (1989) 4277-4281.
Human MVP-1, MVP-2, MWP-3,” WMP-9 and MVP-14 are
commercially available (e.g. Cal biochen). The - 14 -

)1 03,508 Y IFRRe activated with 1 mM APMA (incubation
M@m“a&%@) i medi ately before testing.
Activated enzyme is diluted to 100 rig/ml in
f’éé“é% gat i E| n7h{éﬂ;eét§ flgf(iﬁlgaﬁgi'ita_ﬁégﬁmjéc@@nfd‘ﬂ A\Eshpga;am\ziusg;nsion
. P . 6). e canmpqunds re,di ssolved,in (T
DVSO. For | €80 eCATA %Jgnc%}% nfﬁ%mﬁé gnd; Iplfflgléoﬁmhml
st eps 5bet wadlan@nbtion 36026 (Bilyl IbavEordeds apr mperegosed only to
DNP- subst r at,e.(Baghe 8 4) hSgoly b
in incubati gﬁs ¥ elrl(.@ %’%eé:g?ﬂes(_?ggﬁJbaélhc%)lﬁ%\gj%ﬁgb%gotol%a Y
i ncubat i on bnlalagion andipldacebo by sitraperitopediniseiom@Ydl 11
enzynme solution. The reaction was started by addi ng
the 10pl substrate sol ution. Ki neti.cs ctivit '
Figre 2det er mIhe@Pastia g ettt + 8F | Gomemgo hﬁ%ﬁa‘ﬁb cotnplex,
em ssi on at f3A6asbR8 phABRSEHEPLAC) adfinisterddbyTaer¢sSzeon BAL
I ndustries Ietr)]sclﬁéphEE:!t S(%I}, p’éuﬁbrolljlscﬁ%al %\{ﬁarmﬂﬁgon score (2b), and
tissue eosinophils infiltration score (2¢) in a short term (5 days)
allergen exposure model.

Figure 3 Therapeuﬁc effects of Compound I-HP-B-CD complex,
fluticasone and placebo (PBS) administered by aerosols on BAL
eosinophilia (3a), peribronchial inflammation score (3b), and
tissue eosinophils infiltration score (3c) in a long term (11 weeks)
allergen exposure model. Mice sensitized but unexposed to
allergens (PBS) and mice sensitized and exposed to OVA (PLAC)
were treated by PBS inhalation.

Figure 4 Phase solubility diagram of CompoundI with HP-B-CD in
purified water (e), L-lysine 50 mM (x ) or L-lysine 500 mM (A).

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

Figure 6 Mean (£ S.D.) Compound! 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 (@) to sheep (n = 5 for solution

and n = 6 for suspension).
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sec. DI\/SO has been used as control instead of
i nhibitor solution. I1C s are defined as the

wo 6eReenkEation of inhibitor that gives a signpdt/iEPabs003345

is 50% of the positive enzyne control. |IC so val ues
(nM are shown in Table 1. 15Table 2 MVP-1 MWP-2
MWP-3 MWP-9 MWP- 14 Conpound™T [nM 53,000 65 3,500
260 1 Batimastat [nM 25 32 67 23

Abbreviations

CD cyclodextrin

HPBCD or HP-B-CD Hydroxypropyl B-cyclodextrin

LV. intravenous

MMP matrix metalloprotease

OVA ovalbumin

PBS phosphate buffered saline B-cyclodextrin
Example 1

Preparation of a soluble complex of compound I and cyclodextrin (CD)

1.1 Weigh 20 mg of compound 1. Add 2 ml of solution of HPBCD 200 mM. Stir
for 24 h at 37°C. Filter in Millipore filter Millex HV 0.45 pm. The solution obtained

after filtration contains the complex compound I-CD in solution.

1.2.  Weigh 2.5 mg of compound I. Add 2 ml of solution of HPBCD 200 mM.
Stir at 37°C for 24 h or until compound 1 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 ox 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



10

15

19 WO 2005/ 097133PCT/ EP2005/ 003345 - 15 - Exanple 4
Phar maceuti cal conpositions Different conpositions of

wo bfs/avHiad i ons are given for exanpl e non-exhausti/EEhyso0334s

A preferred exanple for an injectable formulation is:

5- HP-13CD 200 niM Conpound | 1 ng/nl; Sterile water
for injection g.s. For 25 of solution: a)
Preparation of the solution: Weigh 6.77 g of

. HPPCD (4.2 % of ' v - . O -
e 1, g o/ S0 CorditeChd e Gublagiftn ffupdtin we
absence whilelysibechniinms thet previonsly ementionedcishiseiiyy golubtlity of
HriRANTdn o H00ThM AP.8 D s0ktibh e il il (0 mit) which
o™ L Soibais 1O Hh5s35' $hBE Compounar's
a§YEe BbluBikRn 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 .
A THe presémerafd-tysineuthet Compband 4 @ohx)llﬁlitatin PPt Dpptutions is

e 0 fllcn o Q! %la%%bﬂﬁg'm%uﬁﬁb IOV -B-AlP RS 6 6P creased
Fom pyr ogeni ¢20. g (75mM 20- Sodiumc rjdel. 42,
alyoyti Jwidhfitheyin thepresgase-of SanMsang ‘?qoé:}ﬂr‘%w‘m-fﬁmél& respectively.
Bl %f sggpﬁ agﬁigi(]:i%?%t%g/o@%ﬁl 168 120 tiRlifferehit iPREIR@xkagow a
SYIREgH e qg@Q?HWeg} L-ézﬁu?ef %W@e S%Tlﬂ)ﬂ%lyslg W Presence of
both 500 mM L-lysine and 200 mM HP-B-CD (38.14 mg/ml) is higher than that
expected by adding the effect of HP-$-CD and L-lysine separately (5.53 mg/ml and
0.09 mg/ml). This synergistic effect between I-lysine and HP-B-CD allows an
important increase of Compound I aqueous solubility (70,000~fold with 500 mM of

L-lysine and 200 mM of HP-$-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-§-CD (200 mM)

Solubility without CD Solubility with HP-B-
[jrg/ml] CD (200 mM)
Ing/mi]
Purified Water - 0.56 5530
L-lysine 50 mM 50 17080
L-lysine 500 mM 90 38140

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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25b) Wi gh 0.1 g of conpound I, and 1.42 g of sodium
chloride and add themto solution (a) by

wo eneheAaLi cal ly stirring so as to dissol ve thesaT/P2005/003345

Conplete with water so as to obtain 200 nml of
solution. d) Sterilize by f]I_ tration through a 0.22
pm pol ypr opyl ene nenbr ane. 4\/\0

20051097133PCT/ EP2005/ 003345 - 16 - Exanple 5 Use of

ptrﬁ eﬂ%ln%sow? CODLBY Wikl RP'M&& 1n@ﬁ¥?aﬂég%£)3t)%m at 37°C)

er en- |ndu al rvve% arrmatl on and

mmdmelﬁbemesm% Mﬁtﬁéﬁé@@? i§ dglugei tod 08 gl ingpeubation
b@.ﬁ%iﬂ miVR ek ﬁicﬁmkdm@i Q@H{M&Mﬂz ;sm mbm wﬁ;p@lml&-s were

drlﬁﬁlé’ﬁ‘hor I g%@%@ﬁ@d Qg}[&ﬁ gef%%%a %‘?“E‘ng é’;&' %QCE@H,OH steps

bRtvieedV 0.5 ak 8100( MBI Ybes Beeaniega.md) EMP seishah(Bachen M1855,
other 10 materials
%@ngﬁﬁcﬁlvﬁlgﬂcgr aa%{{%%en le water for injection

was used throughout this study. Sterile, apyrogenic

ﬁ%dt n*f&k&? Rbfitabdd 57 hﬁ&ﬁéuai%ﬁff&r a0aT Bhititor 281utA AfAd10u1
conmer CI a y aval | | ut,i cas so| utj an
ehgym¢ sifalien 14 reatioR G éFé{’fF a‘a‘;ﬁﬁ R ﬂgﬁﬁ g selytion.

from d axo- Sm t hkl i ne (Genval, Bel gi um

KI5 PG Mere PERTEGd SoDE R ORGP spfission at 346
rh iveyuried fonsen Himiok aiviaty (Smhﬁemfmalliqunebm HﬁAbf)ver 120
ST TSR s

Er embodegem Bel gium) injected intraperi toneal y at -
Bk dlasaNE (WA iratbS SOUBINOY tRX PR Y sioRalAk id 0% of

I@Fys;aé%daer osaoS I's for E:30 m nutes fromday 21 ittgg 24.
thﬁP@%’ﬁ@‘?ftZWﬁ‘é&Pnﬁﬁlj ections were perforned 30 mn 20
bef ore OVA inhal ations. The different injected

or mul ati ons re. .cr hor 10% DWMSO 10% PBS 80%
I@éﬂ?gg'ffﬁ %%W@Té@g% sion); crenophor 10% DNMSO
10% PBS 80% Conpound 13.75 ng/ kg (solution); HPI3CD
200 mM Conpound | 7.5 nmy/ kgpfesol ution); HP11CD 200

mv All results were conp o mce sensitized and
exposed to PBS and OVA treated with PBS injected 25

| nt raperl toneaIMMPI 0 om 2t (] mmpl;g 1 hﬂmp@ul mMﬂ
—at-t-wery HAf-amratton Ly TThal (@0) IHO | fere
1r~n|

@@npwndzbhﬂ\é]s d2%890 ped $ evi ou’bﬁ, Tun 260 ot

BRhSsfR%lg ag shert |expgsure chel | enge zd [ongt erm

Xposure LHdIIEng Were used. Tn the short exposure
chal l enge, m ce were exposed to aerosols of Conpound
| - conplex at concentrations of 0.03 and 0.3 ng/m of
active conpound in aqueous 30 solution of from day
21 to 27 during 30 min in a Plexiglas exposure
chanber (30 x 20 x 15 cnm). Mce were exposed to OVA
aerosols 30 mnutes after the Conpound | inhalation
fromday 23 to 27. In the so railed long-term
i nhal ation chal | enge, mce
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WO 2005/ 097133PCTI EP2005/ 003345 - 17 - were exposed
to aerosols of Conpound |at concentrations of 0.03

wo ddus ng/ m conpl exed with H Pf3CD i n an apueRem®05/003345

solution during 30 mn five days odd weeks and to OVA
aerosols 3 days odd weeks f 11 weeks. No
i nhal ati ons were performnmed urlng even weeks. 5The
aerosol were produced by using an ultrasonic
Egebgkg§er SYSTAM ( Syst enme Assi stance Medical, Le
France), the vibration frequency of which is
PhaﬂBW%mﬂﬁﬂFﬁm@aﬁﬂaB$e vi bration intensity and
ventilation levels. Vibration intensity was fixed in

1 orent oSt Frbe et e bl B4 exhaustively.

10Twenty-four hours after the |ast allergen exposure,

ﬁhggébngngg?ﬁ%fgygﬁﬁ%SIn %@ﬁﬁﬁgﬁ§smas det ermi ned by

arometric ethysnD raph
-&@ﬁcmpmmwmmum@h%m@ﬂ Stqrilgpater mmeg%

Crit. Care Med. 156 (1997) 766-775). The Penh was
neasured at baseline and 5 mn after the inhal ati on
Fot 2p mliofs@diief:doses (25, 50, 75 and 100 mM) of
nethachollne (Mch). 15Bronchoal veol ar | avage (BAL)
Vv&rstolo é@%e grely after the assessnent of
FeREARYHS PEARYE ™M ce were sacrificed and 1 m
wél w:zf g oE HPPAIDI.280 of 3161 uamdadissolvedhemi inriSpit of water by
1&1 ?l{f enef 54 chrgmg?uﬂﬁa ylan? LR ERbAerVith el the latter is

s via rac nnu nd recovered by
qmnpkﬂéyd&wd&ﬂi§§Eﬂﬂaﬂﬁﬁwlﬂ¢ﬁ@ﬂﬁ§

bronchoal veol ar | avage fluid (BAL) mas 20 centrifuged
(1800 _rpm for, 10 t.4C). The cell pellet was

twas heeharggterdsticn gf a#ﬁﬁf 0 esuspended in 1 m of PBS.
Phd QlidloncRidoldliRy t308as0pke fTherpdtiisiZ.a Thoma chamber
and the differential cell counts on at |east 400
cells were performed on cytocentrifuged preparations
Ty tasmitratdn dybogpiund I8hdfdof CRican R medified in function of the
Cheshir HREnCofoN4Adieri a
TSAEEF™ etgrlﬁsr%éf\?\#?ﬂ?% @?&%‘?@1 nge, Ger many) .
After BAL, the thorax was opened and the left main

$&QQ&HH?ﬁMﬁﬁmﬁﬁﬁmﬁﬁﬂdmﬂkﬁh&ﬁﬁ{ | ung was excised and
ozen imMmediately in liquid N2 for protein chem stry

and nMRNA extraction while the right |ung was
PoOmBRSslast sblatiofd st ol ogy. As previously descri bed
(Cataldo, D.D., et al, Am J. Pathol. 161 (2002)
491-498), the rlght Iung was infused with 4%
pa@oafpounadl dehyde and enbedded i r0-8@paraffin. Sections

gme-al I 1 obes (Bingimed with
hfélgﬁg‘?%g’}e ""@aa%gﬁg gr n. The ext eznothpj eri ?nchi al
+ﬁ¢ﬁhnréi@$kMas estimated by an rﬁ?g§W&QPF§ﬁ 18 -

2800 gen-ﬁleé@%?ﬂ 2egifie@dRerand t hegpexidpoankchi al
in nat i on was graded in a bllnded fashi on using a
reprodu0|ble scoring system descri bed el sewhere

20[15% of EIP[SE&ID e)éémpﬂfroﬁap}hogemq 612 (2 6DO), ROQUETTE)
A value crlterla mas
adﬁﬁédﬁ%ovsﬂgﬁ%ﬁlr 'ssue %éﬁﬁlon S¢or ed. ue 0 d%@xnto

bisWaighuih gcbfwoempavadst, iand |1e42ng0f wdlmsdé@tl fadp
| AW |
va ﬁ%ﬁlt%fn @gﬁﬁéne‘?%&%ﬁﬂvﬁ Wg% b4 Iv@ théh] anmat ory

cel st bro? Mere surrounded

by @pmuﬂﬁﬁﬂﬂﬂyemﬂﬁioﬁﬁﬂQ§ﬂﬁ%HH%9 0 ngjo TWﬁhTatOEQ;ﬂcells
| ﬁ%}rr@@tzz m)%wl snemlomanded by
dﬂ?%ﬁél -Q&?é%ﬂgg Ss) annator§ cells. As

5 7 randon1y sel ected tissue sections per nouse were
scored, inflammation scores could be expressed as a
nmean val ue 10 per aninmal and coul d be conpared

bet ween groups. Another score referred to as tissue
eosinophil infiltration score, specifically
reflecting the anbunts of eosinophils infiltrating
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20haemat oxyl in and eosin. Bl ood was sanpl ed by
cardi ac puncture and serumwas stored at -80C until

WOoans0pgi3d were perforned. Al in vivo mani pul aCTER05/003345

were approved by the local Veterinarian Ethics
Committee. Intraperitoneal -ggjection of Conpound I
25The intraperitoneal injection of Conpound | (either
solution or precipitate) |owered the allergen-induced
airway eosinophilic inflammtion in BAL at doses of
WER 30 ny/ kg when conpared to placebo (Figure
t he sane .doses, the peribronchia
Vst offomankatonscontaisingspmpeund 1ond FBREA fon fhetapyief dlgrgen-
ipu Mmg(}qnﬂarmﬂaﬁoﬁanswﬁd@ml &s¥p eﬁsﬁéﬂesstlﬁ%tlﬁguse
ornulatl (Figure I'b). The tissue e03|nop
ﬂﬂ#ﬁ?ﬁh&@ron score was significantly Iomered by the
|ntraper|toneal i njection of Conmpound | at doses of
? %rd 25 ng/ kg. WD 2005/ 097133PCT/ EP2005/ 003345 -
M% *nhal at i onal exposure to Conpound | and Conpound
| - HPPCD conpl exes. The intrinsic activity of
I%P@@ﬂ‘ gfl{sgg\@%F s'uB?titllﬁoﬁ'ss Qf’ d ofiSindtes of%rﬁakl)%l%éﬁ%t {PtEnce).

ant’ - ory agent i ng®a sol

f&mpmm@ ospthaty hirtfers ;fah@e DR%@ was pusehesed fromyBio-Wittaker

(Zﬁégﬁe t hgiﬁﬁgnaxfﬁpfmﬂ{aeﬁoﬁ& ?Eﬁ; 5 Lmdhteﬁ (@%Tr@%ﬁi;?) All other
a IS 1 ONn e

BaigRAk R P? T %ﬂﬂleé“@&%%gs ﬁ?lﬁ@loeﬂpw lbssg) oughout

theyr scthdy rsebrile) apyrdgdealvmid 30tomb0 CES sdlpiidhsOdgre paepami &t 20, 50

i al__hyper, i yeness ( . . i et ®
SRS Fa SR SRR AR Ede R 2 el Gingtice
Tohg/Hi) @ac:m@baqm drodh Glae:orﬁm@xldmed@ernmlrﬁdgum)
formul ations on the airway inflammation and 10
hyperresponsweness The effects of inhalation of
iems jallengpmexpassrgindktheppertiaPrGO%at nul at i ons
wer e conpared mﬁth t hose of placebo (PBS) or

HETES GO L e N L S -
ﬂl}e&hoﬁl Qife(SozﬁfaoﬁthiB, atick Fefe sayhitized iwithu¢@ digaovalbumin alumin-

%ﬁﬁﬁ)eﬂ( H‘l}tgn}?cé Pg ?%03,65’5 §$<§é§%@8p Itﬂneigtnﬁn ﬂ{]%c%{ﬂl@ gghtb,‘!i%aly at

ddye ) wohpanddvero sphsageddly( rosOB1P VAR HuerePBagerosols for 30

’ﬁﬁ{ e §ReDaa) oh ol %“@Ha%@nﬁﬁf&ﬂe é’&%ﬁs WesO phIWRhAA30 min
en conpared t gure 2b S o
hebone Q&Atﬂh}@lﬂtﬁ% Lﬁieeﬂ E)WWC“P HPF%W"I§C‘6F1@°P or 10%-

RSO Abde-OBE Bove- 23“0}11 oﬁn"deBd @.{ykg Qﬁlﬁpéishcﬁf)g @femophor 10%-
ISERCS Hofe, PHS 500! };t‘c',dn'dalé’f‘?f‘ 9! (biSA%h); YapBeD 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 expoéure 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 chalienge, mice
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after treatnment by inhal ation of Conmpound |- HPOCD
containing fornmulations 20 (p<0.001) in the sane

wo 2g5Rsizas that of fluticasone (Figure 3a). TRer/EP2005/003345

peri bronchial inflammation score was al so
significantly decreased by s-nhal ation of Conpound
| HPPCD contai ning fornul ati'ons as well as by
quticasone (p<0.0001) (Figure 3b). The tissue

ﬁ?{&&%ﬁr g 48 5435 31{)516%1%%0&&&[& eaﬁéelﬁfa%nsi 6£068%84d 0.3 mgfml

I .inhalation i ext
ooplsacdpits HRBGRAN 2P agyecHs aﬂaﬂw dyrigg 3%&%%28'(] dgﬂeeks
ah&l QU BGkrosbkasPlags GddPheciasaesd! dnealdeks SNudindalations were
tﬁ’lr}e bi pavail abilit Sol utions for the
%ﬁg etict di es were devel oped with a
conbi nation of HP-f3-CD and L-l1ysine allowi ng a high

TR OGR4 A B e

age
AfsustmuprrMpélICdt Lohedatfsamshibe nipration fpguegcycef which 1s B 24 M
ﬁHa?l*éB &Aﬂh&& \ﬁﬁ&v&hﬂaﬂl@}fﬁv&y qul?ﬁ@h ViitBfikity was ﬁxed
rrpoun g@ in a soluti cont ai ni ng
IIHPOE}IBOma{lQ Y?%IWEHII";@‘H@ z(sﬁblﬂ)r;iﬁmﬁnd wat er for
injection. The osnolality (about 325 nOsnol/kg) and
t.he 5 about 8.2) valuyes of this solution are

Adﬁ?ﬁi’aff’?ﬁﬂ RS AT AP BV enous i nj ection. The

solution was sterilized by passing through a sterile

c 0SB, 2AE asgpt
con%’ ? i ongl OL’%’] iﬁ%o ou%%f'% td]}ér%%[ 1%%8? gtﬁgsgfoﬁcmal byper
rospONEVeTeay e@asb;ie@n@mdv hgmewwpoanthe Peal w2 bppprgetric
p‘féliaﬁl O%% ?_fc?o@&i Wﬂdm&%aﬁﬁogm‘e’t al. LAk §iReepic.50fi) Care

Ned. @566, 7ﬁ6—(’7§_’§)cﬁ%p%| g]q “BBS US Q@%ﬁ@ﬂ%ﬂéﬁos ed g the

ARl ¥R émﬁa@aﬂ% doses (75| 50,6 and\ﬂEﬁBM bitethachblitée (ﬁmyl)

and methyl cel | ul ose (METHOCEL A400(r), 0.4 % mv) as

vi scosi fying agents. Animal experinental protocol and
Bonchaatireohi #vage (BAL) e58ihisthlegit hy sheep (2 mal es and

4 females) ranging from45 to 82 kg of body weight

were used as experinental animals. During. the test

Tistme intelyeaficr thsrasschwRFTH QA SRNTIBTERO TSI N i THish Werg g crificed and

1%:@ oF 'P'E%rﬁséb' oﬁbﬁﬁ)ﬁd G} aN@ $ndgaadihmelshitf sabpleitiengdtwieh 0.05
S5 erdrsum ED%R was mstﬂled 4 times via a tracheal cannula and 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 (Cytospih 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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i ncluded a random zed two-way cross-over design for
oral adm nistration foll owed 20by an intravenous

wo asgiogriiss rati on. A wash-out period of 3 weekSPOWEP2005/003345

al | oned between each administration. WD

2005/ 097133PCT/ EP2005/ 00334fg - 21 - Aninmal _e_N
ednrinesi for Table 3: and suspensi on admi ni stration
of sol utions cont ai ni ng Conmpound | Sheep ft phase

#6R. Bhagewadledcddedsmd the peribronchial inflammation was graded in a
blinded fashion using a reproducible scoring system described elsewhere (Cataldo,
D.D., et al, Am. J. Pathol. 161 (2002) 491-498). A value from 0 to 3 per criteria was
adjudged to each tissue section scored. A value of 0 was adjudged when no
inflammation was detectable, a value of 1 for occasional cuffing with inflammatory
cells, a value of 2 when most bronchi were surrounded by a thin layer (1 to 5 cells)
of inflammatory cells and a value of 3 when most bronchi were surrounded by a
thick layer (>5 cells) of inflammatory cells. As 5-7 randomly selected tissue sections
per mouse were scored, inflammation scores could be expressed as a mean value
per animal and could be compared between groups. Another score referred to as
tissue eosinophil infiltration score, specifically reflecting the amounts of eosinophils
infiltrating the bronchial walls, was measured as follows: after a congo red staining,
seven bronchi were studied per mouse. The eosinophils were counted around the
bronchi within the limits of the airway wall, the perimeter of the epithelial
basement membrane was measured and the results were expressed as number of
eosinophils/mm of basement membrane. The left lung was snap frozen in liquid
nitrogen and crushed using a Mikro-Dismembrator S (Braun Biotech International,
Melsungen, Germany) and the extracts stored at —80°C before studied. Kidneys
were excised and paraffin embedded, sections of 5 pm were stained by
haematoxylin and eosin. Blood was sampled by cardiac puncture and serum was
stored at —80°C until analysis were performed.

All in vivo manipulations were approved by the local Veterinarian Ethics

Committee.
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 1a). 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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1 Oral suspension Oral solution I.V. solution 2 Oral
suspension Oral solution I.V. solution 3 Oral

wo sdspeiss on Oral solution |.V. solution 4 O @CI/EP2005/003345

solution Oral suspension |.V. solution 5 Oral
solution Oral suspension I_.;¥._ solution 6

Inhalational exposure to Compound I and Compound I- HPBCD complexes.

The intrinsic activity of Compound I was firstly assessed as a topically active anti-
inflammatory agent by using a solution of Compound I 40mg/ml in pure DMSO in
a short-term exposure. When compared to the inhalation of DMSO alone, the
inhalation of this formulation led to a significant decrease of BAL eosinophils
(p<0.005), peribronchial inflammation scores (p<0.01), as well as bronchial
hyperresponsiveness (p<0.05).

In the short-term exposure protocol, we assessed the effects of HP-8-CD
Compound I complexes containing formulations on the airway inflammation and
hyperresponsiveness. The effects of inhalation of Compound I- HPRCD complex
containing formulations were compared with those of placebo (PBS) or fluticasone
(1mg/ml) used as reference therapy. Inhalation of those formulations containing
Compound I at doses.of 0.03 and 0.3 mg/ml induced a significant decrease in
eosinophilic inflammation in BAL in an extent comparable to that of fluticasone
when compared to placebo (p<0.0001) (Figure 2a). Peribronchial inflammation
scores were also lowered when compared to placebo (p<0.0001) (Figure 2b), as well
as the tissue eosinophil infiltration score (p<0.01) (Figure 2c).

After Jong term allergen exposure, BAL eosixlophﬂia was significantly decreased
after treatment by inhalation of 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) (Bigure 3¢). |

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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Oral solution Oral suspension |.V. solution 5For the
oral dosage fornms, each animal received a Conpound I

wo sheseeespial to 15 ng / kg of body wei ght fronediotirnosn03sss

formul ati ons. Sheep were wei ghed on the day of drug

adm nistration in order tq-gdapt the dosage form

vol unme. Bl ood sanples were taken fromjugul ar vein
before and 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12,

o 2, 96, 120, 144, 168 hours after

I%é%f%ﬁ ngﬁlgﬁggf%on 10For the |ntravenous dosage

form all six sheep received 5 ng of Conpound | / kg

TRk b owdghtHPIﬁne:Ds Qitrdvbmm\ﬁﬂumhnwus sétesined thyr disgilving

o 'u%ﬂé (P A e o R g B BE P o1 (o' AEN Jgyone
(ZDmMPpamd watet ,foﬂ_uﬁﬂcllﬁn The dsmalality (algut 35 mQsmolike) 2gd th
P%ﬁ a3t 8. ﬁVah?e ;%f nﬁgxg ol aﬁ@%n%aﬁﬁe%ﬂ?i@ﬁﬁfaﬂ&x&ﬁ%;ecﬁon

l' aveno S ration

'I&werspluuroug@@ srincH byEaeting AiOBES PoRe Qo0 BB scetate

@% asddieanAdehs method A fully automated nethod
evel oped for the LC determ nation of this

conpound in serum Sanple €l ean-up was perfornmed by
mdammqnlmm -0b caalmohmoﬁONasqirepmeqahp&mblmg gompound I

d an
(gl Strl & ﬁi’is& 0(5'1 %cfntt%n#%(:}a{ Eﬁgto t'he an Iyt| cal @GM) d

wymmuwn by means of the col umm-sw tching technique.

The ADS sorbents belong to the group of interna

surface reversed-phase supports nd have bee lie
Thec Swsafaynd] fspspeppen c Wagn<APPeTe bP’6| a‘lm‘ggn@ge?gqmn

sbea{éJSd—@ Eﬁ?z@/ P V\(e?ﬁﬂlg ent, airchlN¥ass GFAEGIOM 1V, , 1 % m/v)
ST i seseosiRE o,

et at S T. P. Pharna Prathues 9 (1999) 160-180;

SQuV rain, S.. e an t ography B 801
4%&ﬁ?%ﬂﬁﬂ%ﬁ£ érﬁmalngcé%ﬁwgm are

described in a previous paper (Chlap P., et at,

st #%ﬂ%ly sﬂgepcgrxflgﬁ%/ %?c[ 2BEMaIB) §dddgih? BOm 45 0o HéaﬁbodﬂWQght

dat ed accor |n a no
e used 45 LB IR e ALt DRBS 11 Sk aie | wie fed and

WVGERHAN 1ibiend ot al nmeasur enent error (Hubert, P., et

al., Analytica Chimca Acta 391 (1999) 135-148;

Hubert, Ph., et at, S. T. P. Pharma Pratiques 13

T}?eo eriZIYenfMl sthrtly ewlnch Rivas, reatizeat follpwihgthe Brhemieg of Table 3,
8

004 9- t ed

B PR A AP B g L kBl o

bmunlma@vqnogs rmimimétraboml Hrwesbrewnperiad 6hS veeksewas allowed
nﬂhEﬁ?&mﬁn&ﬁh&h@' reval i dati on was perforned and

goo results were obtained with respect to response

function, trueness, precision, accuracy and
Iinearity.
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Phar macol dnetics and statistical analysis For the
i ntravenous adm ni stration study, the pharmnmacokinetic

wo pas@pasers were 15 determned for each ani nedT/BRio0s003345

a linear two-conpartnent nodel with first-order

di stribution and elimnatigp.(Boroujerdi, M,

Phar macoki netics, Principles and Applications.
McGrow Hi | | Conpani es, USA, 2002). The areas under
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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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Equation 3 ~ Absolute bioavailability (Paw.)
was eval uated using the followng relation (equation

WO 285097188Cond. Di v Pat. % = AUCry . Dong Equat i oPCHERIE5/@03345
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Pharmacokinetics and statistical analysis

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 p.168) Were calculated by linear trapezoidal rule during the sampling
period. The AUC extrapolated until infinite values (AUCs ow), the total body
clearance values (Cl ¢), the biologic half-life (T 125} and the overall volume of
distribution (Vd ) were calculated using conventional equations associated with
compartmental analysis (Borouwjerdi, 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 (Borouj erdi,
M., Pharmacokinetics, Principles and Applications. McGrow-Hill Companies, USA,
2002). The AUGCs ¢16s were calculated as described above by trapezoidal
summation. The AUCs .. were estimated by the following equation (equation 1):
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10 tinme curve) shows that the Conpound I
phar macoki netics foll ow a two-conpartnent nodel. The
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this intravenous adm nistration are listed in Table
4. Table 4: mpound | phar macoki netic
parameters (mean S.D.) obt@dined after 15intravenous
adm nistration (5 ng/kg) to sheep (n =6) I|.V.
Sol uti on UC,0y 168h (p.g. hirnl)858,11 211,58 AUC
4ﬁ%lm¥8§,€é3 212,08 A t (mM/h)358,76 67,47 Vd t
(1)8, 18 (lh) 15,76 2,34 The distribution phase
is short 30 m nutes) show ng that Conpound I
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“"chqq) .ng with proteins or other corrponents of
p asma. The total body cl earance val ue was al so
calculated and is around 358.5 m/h. WD

005/ 097%3 EP26Q%/ 003345 - 25 - Pharmacoki netics
o‘f“”t’i'dﬂ‘ﬁou after ral adm nistration of a
suspensi Olﬂqﬂdﬂd)n@, sol ution The mean serum
concentration versus time profiles of Conpound I

obt ai ned Bb r opal admnistration of a single dose
Tﬂaﬁa{W@%—% @pgpound | sol ution and

Equation 3

Absolute bioavailability (Fapso1) Was evaluated using the following relation (equation
4}

r _ A UComl . DIV
absol ™ AU CIV . Dora]
Equation 4

where D om and D pv. 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 ¢

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
pbarmacokinetic parameters determination after the oral solution administration
and for statistical analysis.
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5 suspension are shown in Fig. 6a. After logarithmc
transfornmati on of nean serum concentration, it seens

wo bdeslooiiBe phar macoki netics after oral adm ni speBLEPDOS/003345

woul d follow a one-conpartnment nmodel (Fig. 6b). The
phar macoki netic paraneters,are summarized in Table 5.
Table 5: 10Conpound | pharmacol dnetic paranmeters
(mean except for F) obtained after oral

S.D.,
T%% E@b%&é&g&ﬁ%ﬁ%&%ﬁeﬁg %)\z;ga;ﬁlez&@ Eﬁkst)h@fmg 0(%” ddsagerforms has
beepapHIoRER 10, B VBL AR agaRel Gy AR e log-
el BBl 28R 18 noRARlFO R dishibutibh3 ibinBanaes of each
ca%lﬂgtreﬁ %%imng&t were (cltz)lmlﬂalr.%é?. R%:sll.’tl%A'wer% Scbzgidé‘eﬁ %o b]e’s%ﬁ)iﬁcant at
the 5% critical level (p<0.05).

Pharmacokinetics of Compound 1 after intravenous administration

The mean Compound I serum concentration versus time curve obtained after a
single administration of the intravenous solution (5 mg/kg) to sheep is reported in
Fig. 5a. Fig 5b (logarithm of the mean Compound I serum concentration versus
time curve) shows that the Compound I pharmacokinetics follow a two-
compartment model. The different pharmacokinetic parameters calculated after
this intravenous administration are listed in Table 4.

Table 4:
Compound I pharmacokinetic parameters (mean + 5.D.) obtained after
intravenous administration (5 mg/kg) to sheep (n=6)

L.V. Solution
AUC o.168n (pg-h/ml) 858,11 +211,58
AUC g (pg-h/ml) 858,87 + 212,08
Cl ¢ (ml/h) 358,76 * 67,47
Vd . (1) 8,18 £2,16
T 1125 (h) 15,76 £ 2,34

The distribution phase is short (about 30 minutes) showing that Compound [ 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
ml/h.
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0.0009 C max calculated (tig/m) 56,85 24,67 5,34
2,24 0.0010 T max expennenog (h) 3,59 1,52 12,34

wO 20088939094 T maxcal cul ated (h) 3,98 0,57 1gcHEP2005/003345

3,01 0.0046 Fabso: 0,80 0,08 The serum
concentrations of Conpound,k _after adm nistration of
the solution are clearly hi gher t han t hose obt ai ned
with an equal dose admi ni stered as a suspension.

P%é@&oﬁﬂ%%:@?fs 4 h {ﬁtﬁr;dr?[ étl’ﬁ:zgfe}l %gltﬂibfsﬁaﬁmoﬁﬂédspbﬁbn anda

solution

The mean serum concentration versus time profiles of Compound I obtained after
oral administration of a single dose (15 mg/kg) of CompoundI solution and
suspension are shown in Fig. 6a. After logarithmic transformation of mean serum
concentration, it seems that the pharmacokinetics after oral administration would
follow a one-compartment model (Fig. 6b). The pharmacokinetic parameters are
summarized in Table 5.

Table 5:
Compound I pharmacokinetic parameters (mean + 8.D., except for F) obtained
after oral administration (15 mg/kg) to sheep

Oral Solution (n=5) |Suspension (n=6)} |p-value (n=>5)
AUC g.168n (ugh/ml) | 1848,66 + 854,97 | 208,94 + 103,82
AUC g (pgh/ml)  |2070,13+943,79 | 214,65+ 103,04  |0.0035
Cuex  copesimental| 51,84+ 23,73 4,84+ 1,95 0.0009
(pg/ml) |
C max calculated (Ng/ml) | 56,85 + 24,67 5,34 + 2,24 0.0010
T maxexperimentat () | 3,59 £ 1,52 12,34 + 5,99 0.0094
T maxcaloulated () 3,98 £ 0,57 10,42 + 3,01 0.0046
Fabsol 0,80 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



10

WO 2086970587 133PCT/ EP2005/ 003345 -

achi eved after adm ni stration of the suspension
(about 10 h). It can also be seen WO
26 - that theCI/EP2005/003345
phar macoki netic paraneters of the solution and the
suspensi on are significantjg. different (p <0.05)
(Tabl e 5). The nean Conpound | serum peak
concentrations are about 54 and 5 pg/mL after
LAIH N bR R gaPﬁné‘t@JsU&H e ssldtibh earglu sipe Baspension are
ﬂ?‘?egﬂge tiye%?@&ﬂé X csf 'I%tgf ol 4tion iéxa%%%d]losemak
signifigpadly diffesentra <061 (hBlestls paRIPER “RMBRFEE tiSes
cof@intiaBbnd afdBibott G tad riegs/wil aftet idmpddtutioorpf(the selution and

3.8h) than with .t i . X
TR RORTRE € o et BB e, T thbn hat
oftthesApEssiat. e thrae tiines serliar T orx Bfobtiaed with the golgiign (about
3 §D%n #n oL Bahe R A NOREABT RlucR oW deisabizorend

e suspenston. Consequent|y, .after comparisaon .

ssviotthe Cae: valogs: gt AR Alte afamaisalicR ot eoaiaitrLgie tbey: 10

foﬁmgy&nhml ghae afiet Rdddiifestoal oftthe sugpengyn.t Gamseqneritly, after
e su

suspensj o 8% .. 2005/.0 P .
compapson G(thG LV Rar BHEmLEE SBRTS Iom Ay 1 (v {gkef vich
thEedlhiti&h (809 )2rha 2 96t the 3dspedsioBi%Nlj erdi, M,
Phar macoki netics, Principles and Applications,
McGaw Hi | | Conpani es, USA, 2002 5Carneliet, P., and
Jain, RK , Nature 407 (2000) 249-257 Carneliet, P.,

- et al., Nat. Genet. 17 (1997) 439-444 Catal do, D.D.,
et al, Am J. Pathol. 161 (2002) 491-498 Chang, C.,
and Werb, D., Trends Cell Biol. 11 (2001) 537-43
Chiap, P., et al., Journal of Chromatography B 817
(2005), 109-117 10Drumond, A.H., et al., Ann. NY.
Acad. Sci. 878 (1999) 228-235 Egeblad, M, and Werb,
Z., Nat Rev. Cancer 2 (2002) 161-174 Fletcher, L.
Nat. Biotechnol. 18 (2000) 1138-1139



10

15

20

25

30

35

G avazzi, R, et al., din. Cancer Res. 4 (1998)
985-992 Gans, F., et al., Biol. Chem 382 (2001)

wo 16dg/6e7385 15Hamel mann, E., et al, Am J ResprCI/ER003/003345

Care Med. 156 (1997) 766-775 Hi guchL T., and Connors,
K. A., Advances in Anal yticalk_Chem stry and

I nstrunentation 4 (1965) 117-212 Hol nbeck, K., et
al., Cell 99 (1999) 81-92 Hubert, P., et al.

1LAP& WdgkieRcehi m ca Acta 391 (1999) 135-148 20Hubert
Ph., et al., J Pharm Bioned. Anal. 36 (2004) 579- 586
Hubert Ph., et al., S. T. P. Pharnma Pratiques 9
Bérk@&%} 464 K0 CellliBiolt 2 (HI00) 731744 ., S. T. P. Pharmm

AL, A i, ) i B

274 (19@9mpa@351m309250/era|| C.M, and Lopez-Ain,

Cghar SR ?\ggllncggél:gg%%gmo 9521338§em ngton's
CprBiebiagg et Gantiell G5 OR3s" pohatagi . S..

Cataldd, D.DJ] et 4 A, J. Paetolsi®nl (20003 49124498) 365- 378
CBRAL g0, o P31 oSy giarcdp (1990
Chiwpo PR o), Mnﬂ&f&io@ﬁ@gﬂ@phy@l&fd@@a}g@ 1]|\71 S.. and
nggggﬁuolﬁ R;F de 1 Bhgh: NG}B s 204 474 09b) AT T3A281

ugs Tod g 090)  313-320
bl N el 74 5410 BV 3P 2D ff?@ol 242 455 35Vu,
Fletder, ISINA! BiotdeRhbl. 98 (A0b8PB)38411B9422
Giavazzi, R, et al., Clin. Cancer Res. 4 (1998) 985-952
Grams, F., et al., Biol. Chem. 382 (2001) 1277-1285
Hamelmann, B., et al., Am. J Respir. Crit. Care Med. 156 (1997) 766-775

Higuchi, T., and Connors, KA., Advances in Analytical Chemistry and

Instrumentation 4 (1965} 117-212
Holmbeck, K., et al., Cell 99 (1999) 81-92
Hubert, P., et al., Analytica Chimica Acta 391 (1999) 135-148
Hubert, Ph., et al., ] Pharm Biomed. Anal. 36 (2004) 579-586
Hubert, Ph., et al., S. T. P. Pharma Pratiques 9 (1999) 160-180
Hubert, Ph., et al., S. T. P. Pharma Pratiques 13 (2003) 27-64
Lund, LR, et al., EMBO ]. 18 (1999) 4645-4656
Manes, S., et al., J. Biol. Chem. 274 (1999) 6935-6945
Overall, CM.,, and Lopez-Otin, C., Nat. Rev. Cancer 2 (2002) 657-672
Remington's Pharmaceutical Sciences, 16th ed., 1980, Mack Publishing Co., edited
by Oslo et al.
Rohatagi, S., et al., J. Clin. Pharmacol. 43 (2003) 365-378
Shapiro, $.D., Curr. Opin. Cell Biol. 10 (1998) 602-608
Souverain, S., et al., Journal of Chromatography B 801 (2004) 141-156
Stack, M.S., and Gray, R.D., J. Biol. Chem. 264 (1989) 4277-4281
Szelenyi, L, et al., Drugs Today 36 (2000) 313-320
US Patent No. 6,110,924
US Patent No. 6,242,455
Vu, T.H., et al., Cell 93 (1998) 411-422



- 28 - WO 01/25217 WO 97/23465 WD 98/58915 Yu, Z
and Westerlund, D., Chromatographia 44 (1997) 589-594

wo Raseatiz ains 1. Use of a trioxopyrimdi ne GaUIpPERPOGE/003345

of formula | RL (1) wherein Rl represents a phenyl,
phenoxy, phenylthio, phenybhgul finyl, phenylsulfonyl,
phenyl am no or phenyl net hyl residue, wherein the
phenyl noiety can be substituted by one or nore
wtihpassat ons, hydroxy, Cl-C6 al koxy, C1-C6 al kyl,
cyano_or nitro groups, and R2 represents an
Wég??@ﬁ‘é@ﬁy substituted aryl or heteroaryl group; in
widnesmearg act ure of a nmedi canent for the treatnent of

bronchj i nf | ' [ mrmal in
Yﬂ’e%da‘bdfﬁ}s‘f’a’é’ “’t“?'eﬁgt%n@‘%naqg%‘g?%?%sgg?%) t@ ??gﬁgﬁyri m di ne

conpound has an inhibitory activity agai nst MLVT-1,

MWP-2, MWP-3, MWP-9 and MWP-14 defined as a) an | C50

value of less than 5 niMfor MW-2, MW-9 and MWP- 14

each; b) a ratio of nore than 100 for the 1C50 val ues

of MWP-1:1VIMP-2, MW1: MM P-9, MWP-1: MWP-14; and c)

aratio of nore than 10 for the 1050 val ues of

WI P-3: MVP-2, MWP-3: MVP9, MWP-3: MWP-144. 2. Use

according to claim1, characterized in that said

trioxopyrimdine conpound is selected fromthe group

consi sting of 5-Bi phenyl-4-vyi

54444-ni tro-phenyl | - pi perazin-1-ylipyrimdine2 4,6-tr

i one ;

5- (4- Phenoxy- phenyl ) - 5- (4-pyriraidi n- 2- 34- pi perazin-1

11)- pyrimcline-2,4,6-trione ;

54444- Chl or o- phenoxy) - phenyl1] - 5- (4-pyrim di n-2-yl -pip .

erazind4- 371)-pyriraidine-2,4,6-trione ;

544- (3, 4- Di chi or o- phenoxy) - phenyl ] - 544- pyri m di n- 2-yl

- pi perazinl-yl)-pyriraidine-2,4,6-trione ; and

544- (4- Br ono- phenoxy) - phenyl ] - 5- (4-pyri m di n-2-yl - pi p

erazin-lyl)-pyrimdine-2,4,6-trione.
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Patent Claims

1. Use of a trioxopyrimidine compound of formula I

R1 RZ

o 5 ()

HN NH

b

O

wherein R1 represents a phenyl, phenoxy, phenylthio, phenylsulfinyl, phenylsulfonyl,
phenylamino or phenylmethyl residue, wherein the phenyl moiety can be substituted
by one or more halogen atoms, hydroxy, C;-Cs alkoxy, C1-Cs alkyl, cyano or nitro
groups; and

R2 represents an optionally substituted aryl or heteroaryl group;

in the manufacture of a medicament for the treatment of bronchial inflammatory
diseases in a host mammal in need of such treatment, wherein said trioxopyrimidine
compound has an inhibitory activity against MMP-1, MMP-2, MMP-3, MMP-9 and
MMP-14 defined as

a) an ICsq value of less than 5 mM for MMP-2, MMP-9 and MMP-14 each;
b) a ratio 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,
2. Use according to claim 1, characterized in that said trioxopyrimidine
compound is selected from the group consisting of

5-Biphenyl-4-yl-5-[4-(4-nitro-phenyl)-piperazin-1-yljpyrimidine-
2,4,6-trione " ;
© 5-(4-Phenoxy-phenyl)-5- (A—Pynmldln—Z-}ﬂ—plperazm 1-yD)-
pyrimidine-2,4,6-trione ;
5-[4-(4-Chloro-phenoxy}-phenyl]-5-(4-pyrimidin-2 yi plperaz;m -1~
v1)}-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’; and
5-[4-(4-Bromo-phenoxy)-phenyl]-5-(4-pyrimidin-2-yi-piperazin-1-
yl)-pyrimidine-2,4,6-trione.

3.  Use according to claim 1 or 2, characterized in that the trioxopyrimidine
commpound is complexed with a water-soluble cyclodextrin.

a—e



