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Phar maceuti cal conpositions of _
pyrimdine-2,4,6-triones The invention conprises a

w@b@soemmstit i cal conposition of pyrim dine-2, 4, BET/EP2005/003348

triones (trioxopyrimdines)l nmethods for the

manuf acture and uses thereof. Matrix netall oproteases
(MWs) are a famly of zinc- and cal ci um dependent
prot eases that are capable of degrading the
extracellular matrix (ECM and basenent nenbrane

( Egebl ad 2002)

, dWrb, Z. 2
161- 174 %&Wg%‘{“%fnpgﬁ‘&‘%&ﬁ%ﬂﬂmﬂm%c‘f 6'[‘%!3?rgeSRev
Cancer 2 (2002) 657-672). They are believed to have
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etriqges (trlegppyrgald(lqegb ®)etliads fapthe raasnufedtireasnd wses iesend.

renodel i ng and repair (Shapiro, S D Curr. Opin. Cel
et al EMBO J.

i ol . 98) 602- 608;. Lund, :
?hdoa(rfgg@*stﬂﬁ@& ze&%é}vﬁ\’lﬁi)c ok \femelv qfrpgr apd icalcim-dependent
epmthmé‘sl mtoﬁreP/B@%bﬁayf tdaghaair@r eheC @RirideNdlaf hetrikNEECM) and
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B Eeratie RSk ol Bt E71§2002) 161-
Z174; NaltBIaﬂRéNM @addapeﬂqm&)thGReﬂEhnc@ﬂs(mOQ) 68M572). They
. 7- 672
S bORRE O Ty o ol SIRIE GO RL D
Gdhelmbegls Ii 1@9117) Caben @Aa9) 81|vﬂ/2? o fld st alr, ell B (199nd11-422)
bgy Wl s£3 fidsd ?&né&hﬁg%g S ﬁd (Q)a@m ©pin28d] Biol. 10

§Eiiy

ds Bi ol 2 O S37-43) . " Pepti de

o ISHE N Sh60 i, S oL MBE: br By (9Lt ks Rucessve or
bﬁﬁpp@p&iﬁw elx@belsﬁoﬁ’ ﬁCMMngr& Qﬂerbﬁ()r%ﬁrtﬁbﬁﬂﬁﬁ@ﬁe pathoge@lsis of
TR e @9% ,0985) MR E. ., and
epe D uRmog g rdtket e gaiPR (Pggbladg M., an

aWerb,Nat NaCaldv. Bander 22(20Q2)0091- ]714?07%1@11 L., englal opez-Otin, C.,

|
ORBE g\e;% ?95(?@2 |r6n§% g? % eﬁrﬁ%f H)rﬁitsatlgﬁ Qt&@%{et 3)8’ et al,,

1}11199 ‘ﬁ)ens@% 81y 4&@#@%%@@%@9{1& @re for from being kestrirtechto ECM

tcﬂk%r&ﬂ&'@ibh'(@ﬁhﬁg)@ Qhdbwe®, DRrTeMdsStanBiee1h 32 éolg@@y\qkﬁmpude

et al., Blo 3%9%8%i999%833

I-WQ ote ¢t f‘%ﬁt. Bh SRS oINS BrsomRe @M@lable once
Gl €gitd eid ek (ERIPHP CManbs, | 3.7 e algn]. (Bialk Sthaeng.ezvd D.999E86935-6945).
aMMPsTEa%r}%f:ruegsleqﬂe Boa alﬂgﬁ}cy S%Eé%e&ergers, 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). MMPs are
thought to be involved in the mobilization of bone marrow stem cells (Janowska-
Wieczorek, A., et al., Blood 93 (1999) 3379-3390). High concentration of MMP9
was observed during the G-CSF induced HPC mobilization (Carstanjen, D., et al.,
Transfusion 42 (2002) 588-596).

Trioxopyrimidines are compounds from a well-known structural class. Such
compounds are described in, for example, US Patent Nos. 6,242,455 and 6,110,924;
WO 97/23465; WO 98/58915; WO 01/25217, which are incorporated herein by
reference, and Grams, F., et al., Biol. Chem. 382 (2001) 1277-1285, and are effective

~and highly selective for MMP-2, MMP-9 and MMP-14.
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Tri oxopyri m di nes are conpounds froma wel | -known
structural class. Such conpounds are described in, for

wez@spdmss US Pat ent Nos. 6, 242,455 and 6, 110, 90dT/ER¥005/003348

97/ 23465; WO 98/58915; WD 01/ 25217, which are
I ncor porated herein by referqg and Granms, F., et
al., Biol. Chem 382 (2001) 77 1285, and are
effective and highly selective for MWP-2, MW-9 and

%'l(;(fexﬂgoﬂg )é%ﬂicrk%r%l‘gdfax&l A&ive@ RN A AL Shefl R4 EFom one

from starch from one anot her Yy he
@@aﬁvmfogl@cqmww ADEtH éPrE’:?’crr Heyctg. Thgeparent

PECRAEXEMS costant dik, %év&%‘idadlght%h&opﬁaﬁ@{é it Qh@hte referred to

gl%iﬁgﬂbano un'tsgg%%g?ﬁﬁéﬁFégﬁgk 3&?9’ éh%r (qugadnns

qugmﬁ&cbpdenwnmns mmaﬂansdv@yonnd#ﬁmtun the adiameter of their
@!ﬂ%ﬁdb?@ ity Ghd! eﬂ'etgtf]e%e leOfor ' $iE! ncR¥BHOBAABhferous

and are€ general e for e i ncl-usr on
duﬁEde§ubﬂ@mﬁhlllc substances Tri oxopyri mi di nes
whi ch are highly potent MVWP inhibitors are only poorly

sol ubl e in_water er - bas ol vents. The, o
o OOV AR Bhichars RehBRare AN, Bh e gabrerb{s@y soluble
Cineet tindNwhter-bhded sotweals. THer sl ihei idvaiftidnsis therefore to
solub e and whereas such. us .conposi t. of

Jﬁ %7%8&@?9%%%@ g)awhgg sblglé F tg OX yrlmldme i§ soluble and
phhémm:semh |analque@mpmmpqsmnn dBuneias yrigfopytimiding em bonsed as a
éh céﬂk&ﬂi§ﬁ found that a
t

i oxopyri1m di cyglodextrln conplex forned of a
trloxopyr|n1d|ne derivative represented by the

bghgﬁﬁgggghgmggmhghwula (1) and a water-sol uble
cydodextrin urther abbreviated as CD) exhibits

enhanced water solubility, excellent stability, and

| BWrals @@ﬂﬁii@ingﬁ}i fot’ﬂdﬂ altdt artnamiaynmldﬁlefcgrbloaactﬁn chewphdoimel of a

a furthernore
SRS AR R e A e e Rl rBed frmpie (0 and @
ad'jamxr-aoiubbuthodsxtlunl (fuither dpbrbwauegl asi @) shbﬂmts rcphmcedl water
I Y. bi_oav it | enit
PR AP el YRy B RY) B N PUEER R0 i, pegfl o 2
athesapente ageatit i ¢ agent . Accordlngly, the present

' |nvent|on provides a trioxopyrimdinecycl odextrin

It was furthermore found that such a trioxopyrimidine complex with cyclodextrin
and an adjuvant such as L-lysine or L-arginine show improved water solubility and
bioavailability, excellent stability, and low topical stimulation and is useful as a
therapeutic agent. Accordingly, the present invention provides a trioxopyrimidine-
cyclodextrin complex formed of a trioxopyrimidine derivative or a salt thereof and
a cyclodextrin, preferably o-, B- or y-cyclodextrin or a water-soluble cyclodextrin
derivative (water-soluble being defined as a solubility of at least 0.5 gr/100ml water

at 25°C), wherein the trioxopyrimidine derivative is represented by formula (I).

Furthermore the present invention provides a trioxopyrimidine-cyclodextrin
complex formed of a trioxopyrimidine derivative represented by formula (I) or a
salt thereof and a cyclodextrin, preferably o-, B- or y-cyclodextrin or a water-
soluble cyclodextrin derivative (water-soluble being defined as a solubility of at least
0.5 gr/100ml water at 25°C), in the presence of an adjuvant such as L-lysine or L-

arginine, preferably L-lysine.
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conpl ex fornmed of a trioxopyrimdine derivative or a
salt thereof and a cyclodextrin, preferably a-, b- or

w@2@podosextrin or a water-sol ubl e cycl odext ri PCT/EP2005/003348

derivative (water-soluble being defined as a
solubility of at least 0.5 grgz100m water at 25QC),
wherein the trioxopyrimdine derivative is represented
by formula (1). Furthernore the present invention

p8wchi desomplexi axamlfﬂgnit@li fie- Glé\félnﬁdﬁ;qsr iaf @@cﬂ@sh@ﬁ(t cogn%lex of
. i.vative ente
r S1R Pyt @*%fﬁgoxdi it P B e 3l Rl
preferably a-, b- or g-cyclodextrin or a matersglubbe
I Gipat I el n
R ?a'f‘:b‘%ﬂ%% B iE 1%5%3‘9 BB Bl "ol of
JiioropyNidiRe if cortiexedf anth englossdarhy sbeut Adsmiol | tps2neol of

Ofyclode@in prferfHlE HES-ARH Woyletd détieor AURehivatieQAREK
éggordlthgge?heﬁln%en9¥gﬁ is an fnc uglén coﬁplex of

trioxopyrimdine-cyclodextrin and is provided in a
| Theipebsent is@htidn fabso l‘prohﬂed £1 thblﬁkah@g‘eﬁt e ttatrhént of a

b
TN R e ——
n@}seaﬁ@, zomfelnncg actyxobcopbaxmdumn -qycleflextabl gongpled-acanrding to the
%n@Xrﬁi&%)ﬁhraGﬂl@ co \}ﬁ)glehﬁ’i%taj DGR BRI off F&R/egﬁ%ggt

i nvention also provides a pharnaceutical age r the
treatnment of a patient in the need thereof, referrably

f'Dhe phntataaicAiHenOiccBIBRE M Ble 1h9éﬂtﬁﬁni§taﬁﬁl‘{caglestﬁ@l%gﬁtlcaﬂy,
cont

nln a trilox mdle'CC ethnCO
SEOBPUrSHE 0O R VEHUET: FRABSIoES AEES EUROVhimPertant or
plnasuitalde UMMHI ezpfesddn.v ePrafemibiit . suthe tiehandmc Q:Ut 4 Cellerapeutic,
?}%%? IQ&fco erhglettll) I nvelnclaoqu]ly{a ?ﬁpaﬁ'bvg[ﬁt F%PV rrteéastatlc
pﬂ@t’#ﬁéﬂm g’ﬁféQPM@Sl@blmimgﬂrfdegm@at!mr yilal'bﬁlp@rdtmnpaﬂl[es, ulcerations of
WS Ui daRle MYRrEXRESSST Aondligf efnﬁghﬂna%’x?h Hfs?a%sma rf)troxtlchlal

is_a therapeutic, prophylactic or preven

ol P‘H@Hﬁ%’df 13pages tSHFh £ §~°¥ mnﬁhr@mqmbsar%m'q pulmperasy disease or
aghglopanesi s, nacul ar degeneration, diabetic

retinopat hies, ulcerations of the cornea,

at heroscl erosis, bronchial inflammtory di seases,

BFlon qinesaht jinfensinTables ypibviieasas 1ﬁy&dﬁb1ﬁ5foﬁﬁﬁlhﬁan containing a

CI.JPfoSZGf)ﬁnﬁﬁﬂer éﬂr%fo'd\éﬁrlplm ME}Y gcc%ecﬂﬁg % %ﬁr‘p Yivelfion in a

pharmaceutically effective amount.

A further object of this invention is a liquid aqueous formulation of a complex
according to the invention, the pharmaceutically acceptable carrier is water, the
composition to administrate being an aqueous solution. The active substance
according to the invention is then in the complex state by inclusion in a

cyclodextrin in solution in water.

A further object of this invention is a liquid aqueous formulation of a complex
according to the invention in the presence of L-Lysine (L-Lysine concentration
between 10mM and 1000 mM, preferably between 10mM and 500 mM and more
preferred between 10mM and 100 mM) the pharmaceutically acceptable carrier is

water, the composition to administrate being an aqueous solution. The active
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The present invention also provides an injection
formul ati on containing a trioxopyrimdine-cyclodextrin

w@e eovplogrsaccording to the invention in a PCT/EP2005/003348

pharmaceutically effective anount. A further object of
this invention is a |liquid agueous formulation of a
conpl ex according to the invention, the
pharmaceutically acceptable carrier is water, the

%ﬁHRQ&!eta'chﬁdIr% t8dHe Hvehtidd | theh mmo@epl@@ustew id¢lision in a
gctlve sybst ance accgﬁdlqg gpg i.nvention is
Frelpdextrin pos %tﬁ&ﬂ pvaterin PYPHE i a

cyclodextrin in solution in water. A further object of

t&%h%#:‘;eg% %?@P%Em?en 1{)% li'sI :9 160 ﬁfé %%colrgfng}qﬂ!) %ﬁé ﬁ(}erﬁfonain a solid
stdtgistha eox(n[plelxys lmélecformlmftar powdar dissplvebla in @ﬂwam)d tmb@»‘olve
0 mM and
e o o R e e
pharmaceutically acceptable carrier is water, the

R EHﬂ?ér_fob t &ﬂhf&QHwﬁltl%h ST eoﬁgleﬁgn@ad@queﬁﬂ@eﬁtogawm@n forms

The Ctl tan accar to.the..nventio

390 oo aed da ot s st grion i it bR dabiBisy s,

f&ﬁhlﬂiﬁhﬁituldﬂe watets, ofaltsoutpmesent sugpkntiehsy soludiond suspensions,
urt her, object_of .th IV n . .

5 PapnER 5 Bl L R o WPk A for b

dmdmbldulm or lipoplilic fypemrefmaapdwismeriss sqiapaplos hydro-alcoholic

% §eMo806%, thr qgﬁ%ﬁl Yl%n?&lftél{e%u?%}" %g?ﬁdl Alde Ot -utePine devices,

fnrstrate o A further "object of this

i whémnsm&uspgnsa)r@oﬁpplé&tﬁ ﬁm erfehalc a4 rUPBPYLOgAD MRS IOnS,

R, ARARIH] 749 fhand e reedivsed form of adninistration
mhlch can be tablets, capsules, nultiparticulate
systens, oral solutlons oral suspensions, solutions,
ST praseritnivertioch fumﬂhleﬂlpircswﬂﬁr ugeasfesrichraapharmaceutical agent in a

rﬁmxg%ﬁ%l{tf%t ﬂyo c%’ 9e g}%l ﬁﬂts f({qrthg ngﬁﬁg‘ntf & salkﬁ] Ia?sleésjag in_a patient

aqlfkuug funnhjadh @- @am@m qrrpfcre:_},gy sbrqn@hiab nrsﬂanfrmtorsb 645@%?5 The
cﬁﬁ?l%yta%@&‘a & tHé‘Qh@é'HtloHS?s Hfél%@l UL Bhin@radRl laf &S topical,

I ons penS|ons I mpl an for opht hal m ¢ use,
SD‘HS@@F?%! tgansdengagbeial srperendgrablovel. 5ol uti ons, and
foans for rectal use. The present invention further

vi des use of. su ha '
PLRe present Shvention ﬁlrther ppro{fﬁa ceutl | %ﬁcl)d 398 he ' Hadifacture of a

pharmaceutical agent, preferably for the treatment of such diseases, preferably

bronchial inflammatory diseases, characterized by complexing a trioxopyrimidine
with cyclodextrin in a pharmaceutically effective amount in water or buffered
aqueous solution preferably containing, in addition, an auxiliary substance, buffer,

preservative, solvent and/or viscosity modulating agent.
The preferred cyclodextrins are

- alpha-cyclodextrin and its synthetic derivatives such as HPaCD, methylated
0CD, hydroxybutyl eCD, maltosyl aCD, glucosyl aCD.

- beta-cyclodextrin and its synthetic derivatives such as HPBCD, SBEBCD,
RMBCD, DIMEBCD, TRIMEBCD, hydroxybutyl BCD, glucosyl BCD, maltosyl
BCD.
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pharmaceutically effective amount for the treatnent of
such diseases in a patient suffering fromsuch a

waele@sasmwss pref erably bronchial inflammatory di BEHRERR05/003348

The conpl ex according to the invention is preferably
adm nistrated at a topical, pgrcutaneous, transdernal,
oral or parenteral |evel. The present invention
further provides a nethod for the manufacture of a

pha %ﬁﬁtﬁ Rﬁlsxtﬁﬁeiﬂd itk tﬁétﬁbﬂéhxfaﬁﬁest §iRht dse 3 PEID, ®MYCD

Zf‘ie%cgbiﬁaﬁéﬁiz,a@% 28 '@ BAPA R al SR FCD!

trloxopyr|n1d|ne MAth cyclodextrin in a

|y effect] i ,
HAE BRERth GPp simforaf iy PABHP el B0 Bior i R 8 in o
ahempitidally yeffutiet apartitybul erinigine e ¢ations andoky dist. one

3&91]/085 chS 1% %&yamg%}lﬂ%' ”ghﬁ?ﬂ&uu&ﬁ eg;tﬁflé %grrler, for the

extrins are - extr|
srymwfe@tute ofet medicingefer §l§]é¢¥ah%1UHPH@|B Vhétﬂwlr Begeptiyetyeatment
NofdR OBV EntRIRd iilRbdeSY! aCD, glucosyl acD.
bet a-cycl odextrin and its synthetic derivatives such
as HPbCD, SBEbCD, RWhCD, DI MEbCD, TRI MEbCD,
Hptds esehtiby |alsb(EBnceg‘hs1 agsyf a piDmagealticab ydbmp&hitien including, in a

gtg;ﬁgﬁ L@m 1 b 813? %; %D%y%bégi}i&%%fq &90@5; 85 d? bus&tb?ne
giydodsxttin yeiale toy Jy hrgiyOme, blynldysinapas el @s d) possibly a
Cﬁﬂ?ﬁgg&tf&lﬁf Qtéce?ﬁa‘gﬁaﬂ@i%? U Cidle ﬁﬁﬁ@ﬁ%ﬂu&é Ot a med1c1ne for a

Ing, I'n er apeut i’cal IX e quantity
pefapretie erophylastic py BIRECTSHY tEge m%%@g 0?5%!@61&@5&%4 ﬁﬂﬁesses
as well as possibly a pharmaceutically acceptabl e

C ' for the 5 facture of a nedicine for a
tHeREHeut SR O preventive treatnent of

t he above nentloned ill nesses. This invention al so

PTGl 3R o ORI FRIERRY B ey impgption
ampyWMﬁDdﬁmenﬁlﬂ)G trione, b ) at |least one
cycl odextrin c) L-lysine or L-arginine, preferably

L-lysine, as well as d) possibly,a pharmaceutically
acceptable carrier, for the mapfacture of a nedicine

for a </\‘N
R‘I N\)
0\\‘>§f0 ()
N\TT/N
O
wherein
R' is C3-Cy alkyl, which may optionally be interrupted once or several

times by —S-, -O- or -NH-; or

a group W-V, wherein

W is a chemical bond or phenyl; and
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t herapeutic, prophylactic or preventive treatnent of
t he above-nentioned illnesses. Detail ed Description of

w0 b@shsmsht i on Pyrim di ne-2,4,6-triones PCT/EP2005/003348

(trioxopyrimdines) according to the present invention
are those of fornula (I) whergin RL is CG3-C2 al kyl,
which may optionally be interrupted once or several
times by - S-, -O or - NH; or a group WV wherein W

is a chemcal bopd oris ppRai &fY¥thio, phenylsulfinyl,
e e At e GBS L b
unsubstituted or subshbietitsatlap beamsnbssiewted ak siibsavsedynce or
Cr- b al kyl thi o ¢ - B AU ilpfe Bftos CCaallgt, CoC
glzkyl ag’lnoc,loglyz;nlo, nlaikaxyoﬁ@@lkyldh%yﬁsiﬂsf Sllkyllsulﬁayﬂd C;-Ce-
s y ]l%harﬂ%n%#ggﬂg,;rﬂﬁo $ QINSURRNILIMNGE and

or substituted one O two t roxy ‘or ‘am no
and may optionally be interrupted once or several

tRIres By - G=CafRyl, Which MdligrduPie daOMstiflted! Qr deBhﬁﬁed one Or
may be unsubstltut d,or substltuted once of

ally bed d
times by haMOgemes Ry Gy Esasy onepHBO e tegy. Aoy @lﬁeerupte
al kyl am no, or@eGr@e\afdiyikﬂehbsa—SQ-@ 6r alNKy] sul fi nyI QC
6-al kyl sul fonyl , am dosul fonyl,

Cl1- C6- al kyl ami dosul fonyl, bis-QC

6- al kyl am okalsmzbyirgrbnp,a/vlhét orap he omauhstitetey br selstipited pnce or

a phenyl - Osrev%%t &LAA Wy 9ERYE,, ﬂ?a&kyah@tr&@l@és;mw ed,-Ce-

or substitute once Or seve
hydr oxy, Clalloderaines Sy Cocalkybibion eyl 6aqH<5daﬂﬁ@y1¢9 ~Cj-alkylsulfonyl,

6- di al kyl angmiosdiaR. €le bkidosulEand, abkenyt larmido.
C2- CB-al ki nyl. Séil -acff}l ,p%mce acl’sﬁyftl}ﬁ. ReR gallylamido

a heteroaromatic acyl group; or

a phenyl- or heteroaryl group, which are unsubstituted or
substituted once or several times by halogen, hydroxy, C;-Cg-alkoxy,
C;-Cs-alkylamino, C;-Cg-dialkylamino, cyano, C;-Cg-alkyl, C,-Cs
alkenyl, C;-Ce-alkinyl, C;-Cg-acyl, C;-Cg-alkylthio, C;-Cs-
alkylsulfonyl, C;-Cg-alkylsulfinyl, C;-Cs-.alkylaminocarbonyl,
aminocarbonyl, C;-Cs-alkylamidosulfonyl, amidosulfonyl, bis-C;-
Cs-alkylamidosulfonyl, nitro, C;-Cs-alkoxycarbonyl, carboxy.

An object of the present invention is the use of the compounds of formula (I), as
well as their pharmaceutically acceptable salts, enantiomeric forms,
diastereoisomers and racemates, in the manufacture of novel pharmaceutical

preparations.

As used herein for R!, the term ,Cs-Cyo alkyl“ represents a linear or a branched
saturated hydrocarbon containing from 3 to 20-, preferably from 4 to 12- and more
preferably from 8 to 12 carbon atoms. Examples are butyl, hexyl, octyl, decyl, 2-
ethylhexyl, 2 ethyloctyl. Preferred Cs-Cy alkyl residues are n-octyl and n-decyl.
The Cs-Cy alkyl group may be interrupted once or several times by —S-, -O- or —
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al kyl sul fonyl, Cl-C6-al kylsulfinyl, QC
6-. al kyl am nocar bonyl, am nocarbonyl, QC

w®G2@bkyiossni dosul f onyl, am dosul fonyl, bis-QC PCT/EP2005/003348

6- al kyl am dosul fonyl, nitro, Q C 6-al koxycarbonyl ,
carboxy. An object of the pregent invention is the use
of the conpounds of fornmula (I), as well as their
pharmaceutically acceptable salts, enantioneric forns,

ANBIS| pFEQAIPIRT-0-AFkafidled Mot e8ch - elkybgtoups taty 6-edfoxy-n-
noveh_gharnaceutlc | preparations. As used herein for
Rt EmeIqRy D6 a1 kyl " represents a |inear or a
branched sat urated hydrocarbon containing from3 to

I - ¢a . f
o e s RsBEhR 1 tng BB pleds of 587 SERRAAT AR o'y Ao
omela- pogleey| , 2- et hyl hexyl, 2 ethyloctyl. Preferred C

-C20 al kyl residues are n-octyl and n-decyl. The
C3- C20 .al kyl group _may .be jnterrupted .once, or, severa
Prefarably the roup GWoy" ingp bulgkgpeni| BiDRgAYL Phenoxyphenyl, p-
E&ﬁﬁ%-ﬁﬁenbﬁfp}fbﬁflhp@oﬁ%%}%nbﬂp}@hﬁumg dadhéoro-phenoxyphenyl.
5-et hoxy-npentyl, 9-nethoxy-n-octyl. The substituents
in the phenyl noieties of ,,V' are preferably |ocated
i The terangil o€ oralkds aposdd iinrR® ®pekertabllineaher framghed saturated
‘A - I [
k) 5 1
ek BB g L BRBPM SRRSOy
dfroti drto-4ptaharx pismesypid Chérelkrh maChbg njeryptedaenagsgseveral
| AnfEe by e5 a5 et SNA- | pREGEDLIPHYLIOANGA@Rbre Pheéfer@bBUn such a way to
hydr ocar bon, . cont ai ni ng, f %gll to %%i r ef r%pl from
1876 GErael WG SPBPEP P Y BRF R Bk BT FEembles of
?@k@h@%kﬂb-@bhpb 131 Q@dnﬁ@ahyupﬂ?dnngFﬁqgh &gﬁfnmﬂﬁf; 1,2-
ITE, -1 s Qo or < , preferably by - an
nhpgiﬁﬁéﬁg¢§%%Pmﬁ%m%%@%dgk‘ y to give a group which is
conposed of ethyl eneoxy fragments. Preferred exanples
0 1 G iy &k ic PIORY de
e?ﬁ%}){%}_ﬁ%/tfg%gai%%?Ssg{eﬁol_gy’glte%?{%%mﬂm a b B QoY ﬁToﬂ Henotes a
1five-birssikyaeralksred HyMatiqT Hast whekche PBE: Jdfcoffatlree sigg pems are
| Bxygeﬁ%i@rﬁ%@ﬁ SR fub, Aethe 96AMBINg findoBR Bein@Safbon atéms. Said
or six menbered aro tljg1 rd né:;, vvherehn qne tﬁ/vo or
thﬁt@@aqu)rﬁ@tlcagw may be fused to another phenyl ridg. Examples for such
heteroaromatic acyl groups are furanecarboxyl, thiophenecarboxyl, 4-
imidazolylcarboxyl, 3-benzthiophenecarboxyl, pyridylcarboxyl. Preferred examples

are furanecarboxyl and thiophenecarboxyl.

The term ,heteroaryl as used herein means heteroaromatic as defined above.
Preferred heteroaryl groups are electron deficient residues such as the nitrogen
containing 6-membered rings like pyridine, pyrimidine, pyrazine or 1,3,5-triazine.

Especially preferred are the heteroaryl groups pyrimidinyl or pyrazinyl.

Substituents which may be present on the phenyl or heteroaryl groups of R® are
principally located at any position suitable for the respective substitution reaction.

Preferably one or two substituents are present in para and/or meta position.

The term ,C;-Cs-alkyl“ as used herein alone or in combination with C;-Cs.alkoxy,
Ci-Cs-alkylamino, C;-Cs-dialkylamino, C;-Ce-acyl, C;-Cg-alkylthio, C;-Ce-
alkylsulfonyl, C;-Cg-alkylsulfinyl C,;-Cs-alkylaminocarbonyl, C1-Ce-
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oxygen, nitrogen or sulfur, and the remaining ring
atons being carbon atons. Said heteroaronatic group

woragosioerofgised t o anot her phenyl ring. Exanpl esP€DEPEO 03348

het eroaromati c acyl groups are furanecarboxyl,

t hi ophenecar boxyl, 4- im dazo§yl carboxyl,

3- benzt hi ophenecar boxyl, pyridyl carboxyl. Preferred
exanpl es are furanecarboxyl and thi ophenecarboxyl. The

t ﬁkﬁﬁﬁud@ﬁlﬂil@&f i$-C, - a]ﬂ&édnhkbsﬁfdhyheﬂ@gdgau@nxmmw denotes
e‘f gg?{rgﬂ' %%% OH sa uraf;éd% drocar S‘)Ee{ngﬁl rly’cR @{#r%%%ab?}?ﬁ to 4 carbon

crent residues’s
caotei Prefrgred-axamples ext méethyls ethiyk erqpyhiishiprenyl pytqrimbdmhe
pyrazine or 1,3,5-triazine. Especially preferred are
t he heteroaryl groups pyrim.dinyl or_pyrazinyl

Stibe tarpurr Go-alEBA - AnyseH deprin denetenn lingas qsrmfgﬂheé junsaturated
hﬁf&b@ﬁwﬁ cBhRuRse oftoR2, @féferﬁlﬁl'y@tcp@'cbﬁbdnoﬁaﬁl@@ndtor@rbf two
3 éabl r, the respectiyve suhst.ituti,o
Suitls Bfindpy %& Tagits gie Pikset, St 4 e atglOr conjugated
pd@@lﬂaboncﬂb padferablydbajugatetl alopblkei Hands. Préfeeretl @kamples are allyl or
%&q&k¥H as used herein alone or in conbination with
oxy, Q Q al kyl am no, CrQ di al kyl am no,
QQacyI QQaI kyl thi o, Cl1-C6- alkylsulfonyl, CC

{ﬁé ke)ﬂ)f Ltll fgs- e a@%s%? h&leﬁm%@éraqw* or branched h drocarbon

m ul fon am do
ofOTEAINERS. §| n@oéy FaelsEwl 2diendi@sbon aﬁqwar Ther P%?“&Wéh@@mple is
Spidpasdyed hydrocarbon with 1 to 6-, preferably 1 to 4
carbon atons. Preferred exanples are nethyl, ethyl,
propyl, isopropyl or tert. -butyl. The term
, The t¢g6r Fakepey! meass fisadnd)ehlerinedsnoties iadihe,peaferabty chlorine

bra ched unsaturated hydrocarbon containing 2 to 6-,
p?r?%P%BFy 2 to 5 carbon atons and one or two double

bonds. If two doubl e bonds are present they can be

| gk ated- s rzﬁ Cfﬁhéﬁgaatselgsegw&ﬁ Rgmsené)rt%e'ﬂﬁ@é 36r four times,

conj uggted bonds. Preferred exanples are allyl
oPTSiEA 15@@6@9FW3¢ﬁ§3tern1 C2- C6-al ki nyl " as used
herein denotes a |linear or branched hydrocarbon

2 to refer 04 cC

TABE B pis sl ARl eyl % el B DABR refers 1o

, chmleatjondl avxhaddifibnenitner bakd-additien shltsothaneetainothienkiplogical

Prel e ably a&ci‘{:rogpieﬁ?es of the compounds of formula (I) and are formed from
suitable non-toxic organic or inorganic acids or organic or inorganic bases. Sample
acid-addition salts include those derived from inorganic acids such as hydrochloric
acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric
acid and nitric acid, and those derived from organic acids such as p-toluenesulfonic
acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid, citric acid, malic
acid, lactic acid, fumaric acid, and the like. Sample base-addition salts include
those derived from ammonium, potassium, sodium and, quaternary ammonium
hydroxides, such as for example, tetramethylammonium hydroxide. The chemical
modification of a pharmaceutical compound (i.e., a drug) into a salt is a technique
well known to pharmaceutical chemists to obtain improved physical and chemical
stability, hygroscopicity, flowability and solubility of compounds (see, e.g., Ansel,
H., et. al., Pharmaceutical Dosage Forms and Drug Delivery Systems, 6th ed.,
(1995), pp- 196 and 1456-1457).
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or bromne. The term,,several tinmes" as used herein
nmeans one, two, three or four tinmes, preferably one or

wo awsoPTees. The term "pharnmaceutical ly accept abCPEBZN0$/003348

as used herein before refers to conventiona
acid-addition salts or base-agdition salts that retain
the biol ogical effectiveness and properties of the
compounds of fornula (1) and are forned from suitable

PR tc@iﬁp%ugﬂg ajfl theO prdiséiﬁr q_@ghﬁ%xgpd‘taﬁsb@ rpﬂs@a@i a:sl Ggscribed in
[ e acid-addition salts include
tﬁgégggéi%vgﬁgi?gﬁggﬁgrganic aci ds such as

hydrochl oric acid, hydrobrom c acid, hydroiodic acid,

syl furic agid, sulfam I ri ' .
oot g o et B Rl S o R ol frefernad
as p-toluenesul fonic acid, salicylic acid,

g??&%%ﬁg%{;%gﬁﬂgl—(ﬂ%ﬂoﬂféﬁ*lg@tqfegizg%-@l ifiQindCi, Al6-trione

ic acid, umari c acid,
afeprepamd e, Sanpl e base-addition salts include those

derived from amoni um potassium sodi um and,

oL S AR L Y RS R S
metbinki cation of a pharmaceutical conpound (i.e., a

d i.nt salt is a technique well known to
pﬁ%ﬁﬁ%@gﬁfggal chem sts to obtain inproved physica

and chem cal stability, hygroscopicity, flowability

anq, g2lcetib o by SRR Dl 61 (58 RdiR-20yl-piPErasih, 1-51). et
aFﬁk%Pharnac%J?iggf Doggge§Fgrnslénd %x%ga%blinPy
Sygteifine-gdip-ipne (1995) . pp. 196 and 1456- 1457). The
cauaapesisd mf) the present invention can be prepared as
described in EP 0 869 947 and WO 01/ 25217. According
to the invention, the foll ow ng conpounds are

pauti(8HRichlorpiphkroxygghenyl]-5-(4-pyrimidin-2-yl-piperazin-1-yl)-
5- Bi. phenyh-4- yi -5-[ 4- (4-ni tro-phenyl ) - pi perazi n-
1%?‘?‘5@??%14% %r%éo- ,4,6~trione (Conmpound 1)
5(Camppanb®)- phenyl ) - 5- (4- pyri mi di n- 2-yl - pi per azi n-
1-yl)-pyrimdine-2,4,6- trione (Conmpound I1)
5-[4-(4-Bromo-phenoxy)-phenyl]-5-(4-pyrimidin-2-yl-piperazin-1-yl)-
pyrimidine-2,4,6-trione

(Compound V).

It is also apparent that when the trioxopyrimidine derivative (I) contains an acidic
moiety such as a carboxylic group or a sulfonyl group, the derivative can form a salt

with a base via the acidic moiety.

In addition to the above-described adduct-type salt, the trioxopyrimidine may take
a hydrate form or a solvated form. The hydrate and the solvate include both that of
the free compound of the formula (I) and a salt of the compound of the formula

(I). They also include a tautomer of the compound of the formula (I).

Cyclodextrins (CD) according to the invention are cyclic oligosaccharides produced
by enzymatic degradation of starch, which are composed of a variable number of
glucopyrannose units, mostly 6, 7 or 8: these cyclodextrins are respectively named
o, B, and 7y cyclodextrins (CD, BCD and YCD). Cyclodextrins according to the
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5-[ 4- (4- Chl or o- phenoxy) - phenyl ] - 5- (4- pyri m di n- 2-yl - pi
perazin- 1-yl)~ pyrimdine-2,4,6-trione (Conpound I11)

wW®»2404/09B®581- Di chl or o- phenoxy) - phenyl ] - 5- (4- pyr i PETHEP2085/§03348

| - pi perazin-I-yl)- pyrimdine-2,4,6-trione (Conpound
V) -10 -
5-[ 4- (4- Br ono- phenoxy) - phenyl ] -5- (4-pyrimdin-2-yl -pip

. erazin-l-yl)- pyrimdine-2,4,6-trione (Conpound V). It

liavelta ae El@ﬂ&xthﬁﬁfpeﬂ\/@@ Br ichdodextidx depivdtivies)i wigich are at least

R E il b0 SeP Aol AgPip. “the deri vat i ve

can forma salt with a base via the acidic noiety. In

afllgé \Mltgp s&lﬁbl% Qﬁclggé}éfﬁ? @ngg{abﬁqge@grg er o};ljeye%? 1r§s/%h{1Pn &8 toa

I 0X0pP m or a solvate

f@icwemthe hwmgavaéeramiublhw efat %thah ef fuaclpdexirinpbtanggles of

t hepf ng, f | t ]
C{)h%hoﬁ«%gergs?[m)g’éel ! Ocﬁfdekﬂﬁl aremhﬁolﬂda(lcm&d&tﬁa hydfoxypfopyl

i ncl
CPgRERnomA RS EGIASTa SR LS Tl & Haftlcﬁan sulfobutyl-§-

Q/y@loﬂéﬁiﬁhr | gl Bt 0Bt Botydlodgxitia, tieltbsyl-8ndytlodesria, and salts
cli¢ oligosaccharides produced by enzynmatic
tQUati on of starch, which are conposed of a

varlable nunber of glucopyrannose units, nostly 6, 7

odescﬁ‘ﬁfs o%r%ye?}egdz?&%fdﬁ t(g 6% EIR%HSGIH lye la}éo nfﬁg@l?lc?clo&xtrms

r.ns

aéprgs%mtm Pft thet weslodexining Anethatign)) dh@rs@fhyﬂ%bé@ml@é GIMEB)
WibRABKL Isibstd@feldV @ | ¥ e§nd ViR 6}) arankth zﬂ%@ﬁﬁeﬁ"@ﬁh@r (preferably

solubl n an anou / 100
PELERUES Bl & O GRAGER 1ieRdhs R BRsd CaFotftirg, (preferably
pﬁLtﬁﬁﬁtmﬂtedl e[t\g@l:ikldrﬁﬂn pel emclis 6t awdmyechmﬁbxﬁ &fi 107 bV 9mj;ethy1 by unit
er solubilit east t
@ HEYERISPS suc% @%@ﬁ))sm Eng‘i} Sﬂéﬁ ng C:rf(l%:(ir?%g‘ﬁ{g " " (peD,
shjrdrob;qiryﬂ))dg»tedi od}e;ktdepcmmhpderfmbkyr oplstitytedl oghmdonily, mainly in
Ml@dcﬁ/ Pczyrﬁi 98(;3({3 Ebb IQEW f élift}%t?féfcher lodextrins (SBECD)

rtlcu extrin dr ox
bhﬂ#@x)@ﬂé&'tcwlﬁdew?odé Oxrzsmé edadsrcladgxtringg %g}’lﬂé‘: odextrins,

amphiphilic cyclodextrins obtained by graftmg hydrocarbonated chains in the
hydroxyl groups and being able to form nanoparticles, cholesterol cyclodextrins
and triglycerides-cyclodextrins obtained by grafting cyclodextrins monoaminated

(with a spacer arm).

Adjuvants according to the invention are L-lysine or L-arginine, preferably L-lysine.
Such adjuvants can be used to increase the solubility of acidic components by
ternary complex formation. The trioxopyrimidine -cyclodextrin complex of the
present invention may be obtained by producing an aqueous solution containing
the trioxopyrimidine or a salt thereof and a water-soluble cyclodextrin. The water-
soluble cyclodextrin is used in an amount of preferably one mol or more based on 1
mol per mol trioxopyrimidine or a salt thereof, more preferably 1-10 mol, and

particularly preferably 1-2 mol cyclodextrin per mol trioxopyrimidine.

The higher the concentration of the water-soluble cyclodextrin, the more the
solubility of the trioxopyrimidine increases. No particular limitation is imposed on
the method for producing the aqueous solution, and for example it is produced by

use of water or a buffer in a temperature range approximately from -5 to 35° C.
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thereof. Cyclodextrins preferred according to the
i nvention are al so nethylcycl odextrins (products of

wa b@spoywsodext ri ns nmet hyl ation), di nethyl cycl oPEREP1005003348

(DI MEB) (preferably substituted in 2 and in 6),
trimethylcyclodextrins (preferably substituted in 2, 3
and 6), "random net hyl ated" cycl odextrins (preferably
substituted at randomin 2, 3 and 6, but with a nunber

Of7hdn 7at eyclodxtiBi hyduebMs Usilttigd UBORMFRANGSE, dVDEYss of a

hydr o I I d HPCD5 -h

6981“8{5%@% ARG ST REPElRabl YoRubet 1CBVEN PR PRy ovo
irlolpasést Reachigatie &jufliun Ekes,Hdvgpv@DRpout at least a few days, so
ﬁt;%t]; 9 Ut AR eltqu{o g! Od%{%r{ 'ari*ér ((§§E§Q} the improved solubility of

8xye dextri
crapmpwmd s@cmdmgcuoodmnwnﬁ@n istuey| feyed.-oHes filtration of the

y g(ﬁ:lgﬂrl%%or% g?g%r IﬁEh Ebrlﬂ e?@xé?dlﬁﬁ&‘l RYihe fdtdtk,H8e complex being
r.oups

iselubde impvater bhe awhﬁéﬁab alee b éloggam%i%f E’%El@% 6|S°ﬁ1%qlzed known

Cfehadextd irdopyténidih &bl foemutieb mCauloaesolutidts withtassohedlized

oo AR B et T8 SOREPebBRorinsa o o0

L-1ysine or L-arginine, preferably L-lysine. Such

dfgﬁo | %rnx;v §A% tQ}?l rﬂ%f g?ltn?lekqg {oegcfde? ts&ﬁPﬁH lolf'Q'thb&ap_?ﬁi‘midine of
conpone or mat ne
tﬁorruu]@pll A rai sdlwent- @y(gl @&F@h@fl %e‘@@ﬁpﬁfé)( tpfa CrdodaxEd queous

?‘lﬁﬂ)tn' OfhdTBY nf}fexORLA! BEfoBYe®! HEICEUTHCIBR: ABHPOY Seither after

thI’] contalnln thetrloxo I‘Im ne .or asalt
tQYéP%f@flo% Abths S9Jé{€%tr OL@eBRR é‘ledgf&?ea %&F? selveny

wat er sol ubl e cycl odextrin is used in an anDunt of

ef%%gb“¥ﬂ$8$%gagﬁm§1 r&“?ﬁé%%%Wﬁnﬁnreahré%x a{)HUOHOfL'
nykﬁ‘e”m L mmlm(dmﬂm’hadl gorpergtaionbbgtweerp 1AmM and {000 mM,

l“e(r)q}q\? 'JV\%F]IQ g anHrEiO@XfBR/Y F\h%]n%r@ rffgﬂ'@d I‘B'eﬂ&%fl f()?rﬁv[ and

e water-so extrin,
n0enM)ean b ubid dstagljuyant: hesolutionas bylytine Kipreferrpe ﬁ%aa%‘é‘éam
No gartlcular limtation is inposed on the nethod for
produci the a s sol.uti and for exanple it
CBRie ATy 1B PR lRtioh OB RSO the CPiRBIRp &r<areing to th
rﬁlﬂ&ﬁl&ﬁﬂl&?@tﬁ&k@ﬂnﬂeﬁcﬁc Be-dbtdinedm GlidfermaOne can thus obtain a

g o dext rfénforg‘lue? 4n asrﬁ)érlﬁhbgsnpbvséde S h]’ {s a(fso%(t)églb‘flento obtain the

complex in the solid state after dissolution of CD and a trioxopyrimidine of

formulalin 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 of formula I and CD in a very small
quantity of water, then complex collecting after drying or the use of CO; in a
supercritical state for mixing a trioxopyrimidine of formula I and CD in presence of

CO, in a supercritical state.

The complex according to the present invention can be prepared, for example, in a
manner known per se from a solution or using the paste method, where the weight
ratio of cyclodextrin to trioxopyrimidine should be between 2 (2:1) to 540 (540:1),
and is preferably between 2 to 25, particularly preferably in the region of 2.6 to 3.5
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trioxopyrimdine of formula I, there is a conplex
formati on between these two nol ecul es. Reaching the

we@owsldioss um t akes, however, about at | east a PEWERHYT(03348

so that after a few hours or even after one day, the
i nproved solubility of trioxppyrimdines according to
the invention is not found. The filtration of the

solution allows recovering the conplex in solution in

(he 4 it E@hflex Wt Gﬁlﬂﬂeﬁﬁﬁlrbeéme 5ol wbk.e (ifer W&tbrcoﬂilpkx with

Sk e B e B AR PR

aqueous solutlon with a solubilized known quantity of

b I in r
%ﬁf %r]efe OarPtY% e ttljf'e coqﬁ@% ?IIO%'tl B cgggﬁ,r ttfa‘?&f gttt rk?Elodextrm

tplrepmxartmn' [ ﬁhd|qydoé¢mm@r¢nncgntrat1qm of s’@evapa](agongls preferably
fv@é@ﬁ' Qﬁcﬁﬁ@@ ?nMei’?Qfelreﬁcé‘lsQ%(\‘?énog)eXtc {19 S@NE Rdicentration of

ut 1 on. e conpl ex_can or ned ff
o 0D et hbeaice oados boveis oSt S gpsivey
%ﬁﬁ@g Id dg Meﬁdébz{ agRNeceat by heeigal ofede dcy&lﬁda&thnhh &se@d upon the
0 ai nin CD I
SorLBFeht o7 5 e ST P RAN B noact d
concentratlon betmeen 10nM and 1000 mM preferably
{.
?&mﬂaerl &‘)e nch %(9 %3 %Qrggtg r%rn?pé g{/oglﬁl [ae Q’%\ So‘ﬁ%?elﬂo r?queous

cdyclbdé)gtsmn @rq:pgqujro@f anr & ages;gjtqjvq{qta Lrlysine solution (L-lysine
c¥)919 tlrdtﬁ)ﬁtﬁé?\geé?lr 16101 BRPYOAZAIM Oﬁke&fralﬁ?'thtWe@ﬂSlOﬁfMtaha 500

ex acco to. th
e el AT e 50Tl B
chgiglérgli(a;iﬂﬁ dfhtBe f)féﬁ)&i{aﬁﬁna@pﬂll’@ﬂﬂh thSveBﬁ)\Bd and 400 niM. Btefeyence

0.0 n the co

SRR e CBLELE the Colml S S S8k obihfains n
f@fnmsteaq& themxtuap promtératvelyctigadios ksledldﬁénifhapdrcent by weight
e 2R, afs' e LpbH GhE RUP Wei thfe&le Ep&gscfcﬁﬂextnn

b ST e PRSP

: conpflexes prepar I on whi
vpmpanﬂost|rr|ng of a suspension of a trloxopyr|n1d|ne
of formula | and CDin a very snall quantity of wat er,
t hen conpl ex coll ecting fter

 Fherreacin AEGTEFe Sraoaln bR g ARt Lok By ERPH hrdveen

050°f@aRUEE® ('3 @Bﬁcuﬁﬂyl preferdbbeha@eal 2&’)@2amh45§ C. The reaction time

S(lfgpen : IotnI {he tempera?ure and is at least some days. Preference is given to a
reaction time of at least 7 days to reach equilibrium of complex formation.
Subsequently, the reaction mixture is filtrated, if undissolved material is still
present, or used directly, if completely dissolved. If desired, the complex can be
isolated, e.g., by chromatographic means. Preferably, the concentrations and ratio
of trioxopyrimidine and cyclodextrin are such that complex formation has occurred
completely (reached the equilibrium) and no undissolved or uncomplexed

trioxopyrimidine is detectable.

According to the invention it has been established that complexes between a
trioxopyrimidine of formula I and a cyclodextrin increase the solubility of the
trioxopyrimidine in water amazingly. It was also found that the formation of the
complex did not interfere with the pharmacological properties of the

trioxopyrimidine.
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The conpl ex according to the present invention can be
prepared, for exanple, in a manner known per se froma

W@ 00an9788 or usi ng the paste method, where theP@EEPIWS/003348

ratio of cyclodextrin to trioxopyrimdine should be
between 2 (2:1) to 540 (540:13., and is preferably
between 2 to 25, particularly preferably in the region
of 2.6 to 3.5(for a 1:1 conplex with cyclodextrin) or

Accdrding @0 Ghe ihf@ftion it: HasClodthl establishddl elyst| a@pletes hetween a
far a rr.DI.ﬁcuI wei gt of t(iwe cycl odext,rin of ot

QU o) ferBiAdy? CrlofeaIN &0 AB GBitERt Fohibige or -
cogiaRRtihaked, thagolebilsy of tHeasiexopyirimidirepiar sateoamazihgy. It was

cycl edext rq oncent r.at | f e IO :
3 B b FRERPRHR 42 Bl ey B o Chegrre with, the
tphaemegedogicié ptarientiesof drafrioaepysimiging r om 100 to 250 mM
Dependi ng on the consistency, the m xtures are

intensively stirred or kneaded.. The percent . b i ght .
ofll theee pyppegipselleviioinsensas aulﬂpfsﬁnﬁagomsaﬁolwﬁqrﬁ?@g gyection
td}q?ﬁ%mgyfmﬁayﬁimwt?h Biola{r:ﬁlalbﬂia)t godfh inlprovel, frppdrtieular orally.
prererred, to.prepar.e € Cco e roma .con t

a{q Jé@&%?%%ﬁbfﬁ%&%dﬁ%%%ﬂ% Ghihe prERa 1&?%@2"2%%%59 lsed as
Lsukly Sirni aopaitdenfopin Wwhthns clomiedt batrémovibgt ceeestingnivater.

d 1000 r r abl . :
At r e e B r I R ] B frophbRafa doying
ayclepdrestieddn peessicrenth arowsier girodne pbiadatiopn lyephilization is
F}Sa‘?fiﬁ{l %r hetoyeen 50 and 400 mM Preference is given
to a cycl éextrln concentration of from 100 to 250 mM
Dependi ng on the consistency, the mxtures are
| ?ﬁfﬁﬁmgwmgdihf Lgkilqalfexﬂéilﬁe@ﬂﬁpi ex of d?qupfe@ﬁﬂtinb@nti\lmi axhibits its
0 e.cyclodextrin is based upon t t ot al . wej ‘o
GG B SutART R BrEBR Rt rhat pullfy bl Gh it i
t f I:El%;lﬂfrmeids'nwsajﬁjrhmld]lbulvfeepa@ﬁteﬁaladmia'@tr@,ion, particularly an
prefera n 20.C.and S [
plrné‘frc‘g?%.blf%”%@%‘ﬁmgfgn ofo topEllT AhifdsRROA, Srfbdlly | an  acrosol
depentigioon the tenperature and is at | east sone days.
Preference is given to a reaction time of at |east 7

days to reach equilibrium of. conpl ex f t.ion. . .

Siie ders h EngcommrIEx PR FBRIIRLTIE T b1 PR gpPigpriatelyin
undbfiaatey aethnik eke, Bodysvaglitl indsasrint of te pasiedt's symptom and
gﬁ{ﬁefg%{?){%hg @eo arg)rlmentis%el:r%d g% oY ssncl)él\e/ %gﬂe drfin 44i6& mah g Examples

of the form of formulation include tablets, capsules, powders, and granules. These

may be produced through a known technique by use of typical additives such as

excipients, lubricants, and binders.

The invention relates to a method used for treating bronchial inflammatory
diseases in a host mammal in need of such treatment, e.g., especially asthma and
chronic obstructive pulmonary disease (COPD) by the application of a complex
according to the invention to a patient in a pharmaceutically effective amount.
Asthma is an inflammatory disease of the bronchial tree related or not to an
allergen exposure. This inflammation provokes symptoms in patients by
stimulating the bronchial smooth muscles to contract, enhancing the mucus
secretion, and inducing bronchial morphological changes thought to be an
aggravating factor regarding the course of the disease. Airway hyperresponsiveness

is a hallmark of the disease and is responsible for most of symptoms. Bronchial tree
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i solated, e.g., by chromatographic neans. Preferably,
the concentrations and ratio of trioxopyrimdine and

w@ywboomzg ri n are such that conpl ex formati on PEEEP2005/003348

occurred conpletely (reached the equilibriunm) and no
undi ssol ved or unconpl exed t{j oxopyrinidine is '
detectable. According to the invention it has been
establ i shed that conpl exes between a trioxopyrim di ne

g’é; I 3b| l'EIH%‘f;i/‘)léX t?s@ﬁiet heﬁ%t}%)fﬁﬁrﬁid&lﬂt%ég (epiedeBalsells,enooth musicle cells,
i oxopyr.i m di n wat
o 1afpator & eFle AT REEY R RO LI oRPIOP Bve o B s 2nd the
%F&%drl]hﬁl trleﬂlbaélhﬁg %vwgﬁ hwititte cpihptise aninggispadts pradpgraongst in a
e tri.0 ne.A

%ggosbté(gh é Q}(ﬁ%ﬁl@ﬂ%dh}aﬁrﬁ chl%r% ergt% Slgbléhtlgebfd?l\éﬁm s dnd an
thypexplasiarafrthe inmecus fproduaing eells, Tlae vsecofocaxplexes agetding to the
9+ HJ% ﬁt %rﬁHElFs LtRL:y ﬁifﬂﬁm%to}yarcgﬂﬁ'lﬂﬁui N QRS ecdlﬁﬁartlments of

trioxopyrimdine In water gnmazi v
|btromdu@ala|e@1@r f daveget handt heenlypretitlon tistue; hé‘ng }églt the
ofrlflge@feés)?{e?irrrl]\é% bad H%clﬁhﬁ[ f@p@{s@ @b §taﬂnuhl.‘1ﬁ@ agéntesuch as

i in ese t

gp@%@pﬁw@ e bl iR P BN SR Ghe P S oA
ON ofl@holﬁl Rbp%ﬂt;(aloibalrswdtegyaﬂof rA\sxhhkaeMlanmﬂt abd Prr¢vention (NIH

Ulbh)'ﬁn%r Ovﬁﬂ‘lo&%eﬁ?;a gglei{ r ?Lalclo?/rpl Qx of the present

|nvent| on may be used as such or in a powder form

gﬂe 1gvén?tlo%fbtth@1lh écreﬂm‘(és g aGRetBYH T+ ﬁ@atﬁ@t(ﬁ'rpreventmg ina

Vll’l ter.incl

|ly1§pma|ni1r21@h molpﬁeémf HE ﬁﬁ?@trgﬁg rqn@a@ taug}vgégmn@nar'x diseases

g%g&%e{: n{ﬁﬂ&fw Gecobdhaitd e ihvamohyRich hzlaa‘easenbﬂoslchl are inflamed
I cular t

refe T
b AL o bl ) SSHRY g o s
ebﬁ’@h&h&ls wiall sisefibreghal tando dgposeridnhef abmatimal extracellular matrix

mnistratian I
p(iOél?pe(}nngS)}nlg‘S?Sﬁg gieor%ggp}lge][ ) alrfﬂlgw ﬁ!‘hﬁ H¥sg:%s'e qgcri ecgﬂglrﬂa edtfhents
aataideicsibediby, ery,, Hohbuii oy aﬂﬂdﬂ‘haﬂd $.8j> Eur. |R99P1Fdr%[2é)91°’bh‘2
?r toIm ::al ad_lr[lhnl Ztratl on, particularly an aerosol
i %ﬁ@nzwg@:tgﬁyrqureréiﬁ%ﬁf %éattg%ﬁfagrppgpﬁlhgﬁefg{,tr}e%len (r)regr%ventmg na

host mammal in need of such treatment emphysema using complexes 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.

According to the invention the trioxopyrimidine-cyclodextrin complexes are
preferably administered over several months or years, to the patient in need of such
a therapy. The complexes are administered preferably by the aerosolization of a
liquid or powder formulation, with non toxic doses ranging between micro and

nanomolar concentrations per kg and day.

The exact dosage of the complexes according to the invention will vary, but can be

easily determined. In general, the daily dosage of the complexes will range between
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accordance with the age, body weight, and severity of
the patient's synptom and the conpl ex nay be

wa@eivsnysered at a single tine or in a divi dedPCERBPIING/003348

Exanpl es of the formof fornulation include tablets,
capsul es, powders, and granulses. These may be produced
t hrough a known techni que by use of typical additives
such as excipients, lubricants, and binders. -The

%PY‘&WH odﬂdrcﬁ%% €80 ARoRkERADAsY &%ﬁéerftfﬂhohrcﬁ ahé tripxopyrimidine
onchial | ammat ory di seases in a host manmal in

em h treatnment, e.g., especially asthma and
chronic obstructive puI m)nary di sease (COPD) by the

ToB et SR, RERPShdy kil LOKPOAN hiving
phtdiotagical ampatibiliymEho rcym@psgas% ingfudenprefaralphingpddition, a
&Jﬂgﬁn&%{lﬁéaﬁﬂ aggegv %& e hR1iAR ldhelUSTHE X PRI Rive HHdPor auxiliary

es synptons _in patients b
substaricat Apgrometeobleﬁfﬁfrﬁyaqen@ (756 (1565108 1641 B ilamhaéf‘ctsodlum

%E&Qﬂac 'opgsotdhﬁnnﬁgﬂﬁe SPds@ivhi@fes aRd rédidied By Prevartthingtrobial
al ogi cal an?&s tho ht. t o _be ravati neg
fcg@ m‘l‘%’ar c?}f %q@o&ﬁgoga Squring”  use Suitable
Y &efvatis o nﬁﬂley e ;ﬁ@ss emnpleh abkmatlonafmt hehloiide ascéﬂmbutanol
sible fo st _of chi tr
e BPPRAR o P PR hpﬁg‘{ﬁe&ca Ty h%ﬁ] (f’ﬁct (i g1 Such
pebdesvatisesnnt bsedugrtalyde bh gmount q)fg{m}ﬂa golume.

nerves, mucus producing cells, flbroblasts and the
i ke) and the bronchlal renndelllng ven whi ch
t

Sotpblie ety SHRIRIEES apd PHAMaGHEFAL o HalstigRs gés deggpibed in
\%;lnlﬁﬁ oﬁg@ﬂaﬁhaéeumr&kn@@mnw ,9980) NIk Puldishinigato., edited

S e AL Pl LS Bkt toaot
Isﬁhllb uk&l inhdeifofthalatien oo yeraler Itise farfulationnisotogic. Examples of a
ﬁg{)a‘? a %elﬁlglg?. I afcegg 'i)i)en% c%? llﬁ{:luhgvﬁﬁﬁe,a%gers solution and

ue an
r@qmmee@mm FhepHsofdls sobsibrs paeferablydram pbewishigribeut ¢ and

8{% e&m},ﬁgﬁ%ﬁu@yﬁﬁaﬁtﬁgt hachol i ne. The di sease

rrent’ treatnments are reviewed in e.g.: G NA
W.‘)r kshop Report, d obal Strategy for Asthma Managenent

g, -PGRY 6PLJa9glmanaf‘é Rebhi %hvaiﬂs o the(lﬂmﬁi[ﬁ&%orm'ﬁhen, the pH of
Itﬁ%\éggmﬁg)rlllolls pﬁFé(;ig» te frf;pglr %d?p%g 6 ?o R&i & 8 & Ii]g %réfgf’ably from

about 7.5 to about 8.5.

A preferred formulation according to the invention is an injectable or nebulizable
formulation, preferably prepared from CD and trioxopyrimidine in a molar ratio of
1 to 500.

The complex is prepared by dissolving CD in water, adding a trioxopyrimidine of
formula I and heat in a water bath until the latter is completely dissolved. Preferably
the solution is sterilized by filtration.Preferably the solution has a osmolality of 200-
400, preferably about 300 mOs/kg. The pH is about 7.2. The concentration of
trioxopyrimidine and/or of CD can be modified in function of the requirements. It

is preferred to adjust the tonicity by addition of NaCl.
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host mammal in need of such treatnent chronic
obstructive pul nonary di seases usi ng conpl exes

w@ewsnelioss) to the invention. In such a di seasePCHEP00$1003348

are inflamed and the nucus gl ands are hyperplastic and
produce hi gh amounts of nucugg.The bronchial wall is
abnormal and deposition of abnormal extracellul ar

matri x conponents increases the resistance to airflow

Ther e@érﬁe%l%ﬁnﬁl&ﬁoﬁ o Rbllitdtpatddntiss @iogopasaldiig dZDq)NaCI and

p@%ﬁsﬁfp%?m y brefiredio & o Bt PE it 200 of SRt s -

H&lo&opﬁﬁﬂmﬁxﬁné 0r05t0.2 & ipreferablypl. &\ i0ii9gg iGD aptebsebly 20 g CD,

t t i .
eﬁaé )yeEIPECC A géhu ?lﬂo{ ﬁ§§ 22.}3.3 & ?gﬁ@éﬁﬁl 'E%%g (%gtomaty) and
d'ras@fapsferabie patogewiiige, spraile, puzified watar rg 280 mdy
proteol ytic processes and this destruction inmpairs the

transfer of oxygen _to the_ hlood. siql agi c
&hﬁbﬂo(l.iﬁsonawgsbpt?@éw‘éwb 14Rs tfh aﬁ fed water, adding
hyipespyRinhidideOshNRChb ¢ stig ety baotfondisiolveetheimaiidi@omplete with

e e fRIoRein AN Hﬁfofasoﬂ?ff FEEHERB I SR argeHlised by

diitretiore shroagtt a 022t jom geilydirapeylémei imemebriane ad ‘ba Iacse@m stenhzatwn
st.ages. According to the invention the

ﬁ}loxopyr|n1d|ne cycl odextrin conpl exes are preferably
adm ni stered over several nonths or years, to the

F@Ehe{a ngre’fé}réaee@nﬁﬁlaﬁ%iﬁb el t&%hﬁﬁl&nlc-rhﬁec%m{&a‘tﬁﬁlsar&al use
dm nj st € aeroso tgtl on of a

ered pref era&wIl
I prplations, ga\m@vterfrtsfr i AHOCRIRR HiFt 05 tgREEn also be
I dRgdeedgieRan- b icopddceandipysames foreenhplal i ons per
kg and day The exact dosage of the conpl exes
according to the invention will vary, but can be
€Hsd |fglloheingr wiaraples, | referenessalandt lfgudm laye doevided ofo tad the

Cl?rﬂ%%}‘ﬁ?%f?(ﬁlﬁ%no{: lche }% ﬁt Hl%ﬂ\ﬁ&{] ]thg.ﬁ? E@)@m&dﬁ@y ISI &t mgi in the

concentrati’on tri1 oxo grl m di ne

mppten@edc @immex t isrhmderssaadadhalt Mlﬁ@aﬁﬁ@sqapu fismade in the

gﬁr%f:@crlﬁ@ ¥t AIIBRHYSoR ‘&@Pﬁﬁh% heRstHeayinef ryisialzeal cal
onpati bility. The conpositions include preferably, in

addition, a pharmaceutically acceptable additive such

agedagb{iaﬁofge&ﬁ%gfeat ive and/or auxiliary substance.

Appropriate buffer systens are based on sodi um

phosphat e, sodi um

Figure 1 shows the Compound I solubility obtained for both RMBCD and
HP-B-CD. Phase solubility diagrams are both of A, type which
means that CDs form complexes of stoechiometry 1:1 and 1:2.
Stability constants were then calculated and their values are given

in table 6.

Figure 2 NMR spectrum of the complex of Compound I and DIMEBCD
(upper part) and of DIMEBCD alone (lower part).

Figure 3 NMR spectra of compound I (on the top), of DIMEBCD (on the
right-hand side) and T-ROESY (in the middle).

Figure 4 Effects of intraperitoneal injection of a Compound I suspension
on BAL eosinophil counts (Fig 2a) and peribronchial
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acetate or sodium borate. Preservatives are required
to prevent mcrobial contam nation of the

W@b@soemoesit i cal conposition during use. SuitabP@&I/EP2005/003348

preservatives are, for exanple, benzal konium chl ori de,
chl orobut anol, net hyl parabengy _propyl par abene,

phenyl et hyl al cohol, sorbic acid. Such preservatives
are used typically in an amount of 0.01 to 1%

wei ght/ vol Um?nﬂa%ﬁhltaﬁgﬁ @c&é‘%Flglﬁ)DYCSﬂtb&Its&B@ ﬁﬁc@ébﬁﬂ)osed only to
phar maceut i C%%‘}]; | ati ns ar(i3 gzscr in b
Reni ngton' s #REelifh @ ?rggbl fobsan é’fuﬁe effPosefgdp ova by
Mack Publ i shiiflgal&ion arebiplieto by iKdsdperiedneal injetign (:@VA?

an appropriate anount of a pharmaceutically-acceptable
salt is used in the fornulation to render the

fRiguel5at | on iBerariutc Efestpl of dForapeingd mbdEUEL-ERI | spmplex,
acceptabl e Stfggfc%%@%nﬂ FJCW(P&?&G)%mﬁis%&[ byaerosols on BAL

sol uti on and xtrose s n H of the sol uti.an
i s pref er abl yeosingRhibRo3e)s SPEF% %‘Efgéﬁﬁ igflangmatieyy seore (55). and

preferably froguabaiophilt thfdditin doode (3d) ih-al shoitnermr(5 days)
L-argini ne a{?il used as ad%lgj\{%m s for the conpl ex

formati on, P SFPIHE tion is preferably from
about 6 to about 8.5, and nore preferably from about

Trigufed aDOUL By Papdiil SLALLL of OF AU BbLARL BRSO NIcdilples,

ention 1§ an 1'nj éctabl
f ornul ati on, ﬂlrteiamm@ mia@bar(BBS} pdmindsiergd Py aerosols on BAL

trioxopyrim déo@ﬁlo th% @), erﬂfi‘&h&mﬁf inHakPnatfdR: sc-Bli‘@ (6b), and

conplex is pr epar ssol vi ng n, wat.er

a trioxopyri nﬁlséilﬁéostﬁ Pﬁ“ﬁ ’rﬂﬁ?téat}ona?‘fﬂr%déﬁ)( 10 anloggmpb{,ﬂ%eeks)
bath until thﬁlekg"éh €kpdstireC @fglebt Mm’e dbsstidedetut unexposed to
Preferably th solu sterilize

filtration. Pr feEgen %/I?gﬁ‘é’aﬁllcﬁf?%ﬁlzﬁ §n§ HRIWET 5?| OV HHAC)
200- 400, pr evercatdteddydBS iBhdatip. s/ kg. The pH is

about 7.2. The concentration of trioxopyrim di ne

and/or of CD can be nodified in function of th
r BiguiaZnent s. Phase| slghibyediogem oofadjomnoundd yishi E--CD in

by addi tion Oféuﬂ\{@ﬁq whtePfeS B8R S0RRMLY 25 bPD-I)fsQ{e 500 mM (A).
nebul i zation contains trioxopyrim dine, CD, and

wat er-. Especially preferred is a conbination of (for
2 g of sol Mehﬁ?nx-l- T, anaﬂipbﬁhdlln&rﬁnﬂ&-oﬁhc&t@twn (a) or

pr éf erabl y 0. l](') gﬁthm o% thg mean @’o(rer{p%ru%gllyseggmgco%[) entration (b)
versus time curve after intravenous administration (5 mg/kg) to
sheep (n = 6).

Figure 9 Mean (= S.D.) CompoundI serum concentration (a) or
logarithm of the mean CompoundI 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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preferably HPbCD; sodiumchloride 1.2-1.5 g,
preferably 1.42 g (isotonicity) and water, preferably

w@oegemss ree, sterile, purified water ad 200 PECT/ER10e5/003348

solution was prepared by dissolving CDin 100 m of
purified water, adding trioxppyrimdine and NaCl by
stirring so as to dissolve themand conplete with
water so as to obtain 200 mM of solution. Preferably
tAMhr&RAtilddson is sterilized by filtration through a

. nm pol ypr opyl ene nmenbrane or by a steam
sterilization process. Other preferred fornul ati ons
are opht hal mcgclodstdior nul ati ons, oral use

f | ations,, infra-uterine devices. Associations with
r systemsB (@gfn()dgftglg be consi dered, |ike nano- or

miGD oparti cl gscyclodextposones for exanple. The fol | owi ng
ﬂﬂ%{k I el BLeMGES cv@bdestiigures are provided to aid

?%e n%%rst ar%iglirr‘ng?g? C%,h gr ésent, i nvention, the true

JaBREDof whi dkydrexpEeryl BrevRlodexttife appended cl ai ns. |1t

ievBager st 00dakduth niedellited Btdyolodestsin be made in the
ﬁr\gcedures set _forth without departing fromthe spirit
Vi he i nventPBHe"PBScription of the Figures Figure 1
shows the Conpound | solubility obtained for both
xaCDIan HP- b-CD. Phase solubility diagrans are both
pe whi ch neans that CDs form conpl exes, of

sPrepaiationef » soluble camglex:of compapnd 1 exgd evsadexirin (G e
then cal cul ated and their values are given in table 6.

Figure 2 NVR spectrum of_ the conplex. of a .
01 b < iggant pliambaid lof BoRBHRso RS ity 200 B, stir
PREDAh aﬁ%ﬁ%ﬂ%{, Ni\/ﬁliﬁilpﬁﬁd filleer %ﬁﬂlﬁﬁmgg h. (Fdig sologion gbtained
top),..0f. on t ri { - I.de T- ROESY
(?ff?fgrlﬁﬁéat’rﬂncﬁ?%a)“}s F@?ﬁngﬁeﬁ C%’?‘PQB?‘?P%DQ% O?Ig%;e}lri t oneal

i njection of a Compound | suspension on BAL eosi nophi l

coynt sykf LRT PNed 3lhing | NHPRELE200 mM.
(B e M PLEECGRL B G 2 o AR, m
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
Phase solubility studies

At the time of a complex formation, compound I, practically insoluble in water
(<0.6 pg/ml, MW: 485), solubilizes dramatically. The increase in the solubility of
compound I is thus proof of a complex formation between Compound I and the
CD. Complex formation and achievement of the equilibrium is found at 20% after
1 day, 40% after 4 days, and 100% after 7 days. The solubility diagrams (Fig. 1) are
carried out by adding an excess of compound I to the CD solutions of increasing
concentration. After 7 days of stirring in thermostatically controlled baths at 37°C,
these solutions are filtered and the solubilized compound I quantity is dosed by
HPLC. The PCD and the YCD as well as their synthetic derivatives have allowed
complexes with compound I to be formed. The B-CD and the HPBCD come from
ROQUETTE (France), the RMBCD and the YCD have been supplied by Wacker
(Germany).
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PBS and not allergen (PBS) and nmice exposed to ova by
i nhal ati on and pl acebo by intraperitoneal injection

W@ cA97058 gure 5 Therapeutic effects of ConpoupdI/EP1dp5/003348

b- CD conpl ex, fluticasone and pl acebo (PLAC)
adm ni stered by aerosols on_B4L eosinophilia (5a),
peri bronchial inflammtion score (5b), and tissue

‘eosi nophils infiltration score (5c) in a short term (5

d8¥sdrafibh 8f dPhqREARSERRioMmdel . Figure 6 Therapeutic
ef fects of Conmpound |-HP-G CD conpl ex, fluticasone and

pl acebo (PBS) adm nistered by aerosols on BAL
eRIDuhitid cofaning®rd, By 10)¢pj W mivhf | ammat i on score

e B o R P r o aE R 1o BP0t A3 280 B0 S ( )
M R¥{BEEn Sblitipesicdniainingspds &0, T 160,180 @AVPBS) and

m . i L 3 ( C) were treated

by@%%‘%.ﬂﬁk’éﬂs g‘t‘;’?{%ﬁ’.ﬂ@. ﬁg o7 ’:5%9/1%5%%? olﬂuiféi lity diagram

of Conpound | with HP- b-CD in purified water (),

LeddpleR forpthtiot ( X ) or L-lysine 500 nM (A). Figure 8

Mean ( S.D.) Conpound | serum concentration (a) or

| ogarithm of the mean Conmpound | serum concentration

E’Dﬁe ﬂ@/@ﬁ@uﬁltiihﬁ% coktipoandfltagd thatydnderuits aaelplatddshaing stomed in
m 0 sheep (n..z.6).,-5i SaD. .

CBeBntar g PriFTRed Bufe ki3 HEy S 0 sba R dyplpgtion

nedancEinpadn. Aftee thistioon densuspenssons(a} filtereduwith ithgehelp of a

CHIIM G0 ‘ﬁf% @{az%gnﬁqm Sk A OR A1k3te/digblved iR DMSO in the

sol ut'i on a suspension () to sheep (n =5 for
sopbil¢ drhaghdonoblag fopceaniEAsions F%}Hyl.eﬁb%ftuégil%t‘ihe@ﬁ@"%on the
CoGbPARS! Fihd) They are then dosed thanks to the validated HPLC method,

described below.

Dosage of Compound I: HPLC Method
Equipment:

Pump Merck-Hitachi model L-7100, sampler Merck-Hitachi L-7200, furnace
Merck-Hitachi L-7350, detector Merck-Hitachi Diode array detector L-7455,
interface D-7000, the set being piloted by the data acquirement software
"Chromatography Data Station Software" supplied by Merck-Hitachi.

Stationary phase:

Lichrocart Column (125x4 mm d.i.) filled with a stationary phase of octylsilane C8
LiChorspher® 60RP-Select B (51um) Merck.

Chromatographic conditions:

Mobile phase: mixture of phosphate buffer 0,05 M to pH=3 and methanol (30/70,
v/v). Gas is extracted by an ultrasound passage for 15 minutes, output: 1 ml/min, A

of U.V. detection: 265 nm, Working temperature: 30°C, Injection volume: 20pL



bCD b-cycl odextrin gCD g-cycl odextrin D MEbCD di net hyl
b-cycl odextrin HPbCD Hydr oxypropyl b-cyclodextrin

weRkSI0shdom net hyl at ed b-cycl odextrin LV. i NPCHERWOLG03348

Exanple 1 Preparation of a sol uble conplex of conmpound
| and cyclodextrin (CD) 1.1 _¢igh 20 ng of conpound I.
Add 2 ml of solution of HPbCD 200 M Stir for 24 h at
37C. Filter in MIlipore filter MIlex HV 0.45 nm The

INelbdudiy of B PEC d@iaﬁw off @drﬁ}bcﬁlﬂcb]]hr@ radkd il ehe tables below

lex c oun in. s t 1.2. .
Sl sR AL < it Ve aRtpgbD BTt teined
smssgg/na?c for 24 h or until conmpound | is conpletely
di ssol ved. The solution obtained in this way contains
t he conmpl ex conpound |-CD. Exanple 2 Phase solubility
studies At the time of a chapledx formation, compound
|, practic éwah smhh ﬁrﬂil’ﬁttﬁé £5bh B STBIEHGD MY
485), solubilizes drana ically. ﬁe increase in the
solubility of conpound | is thus proof of a conplex

f or gBhiQRrRRLhWEED faafnpund | @edcédifatidn of CUHdANd I in
formati on and achi evenent of the equilibriumis found

at_ 20% after 1 day 40% after 4 days, %ﬁag%aj_t_gr__;
days. The solubility diagraps (Fig. 1) &4 carried out
by addimg an excess of conppund I to the £D sol utions

of
im thernostatg cally control led baths at &FC, these

solations ari frTtered and {he sol ubi conpound |
guantity is Qsed by HPLC - Fhe bCD

ag their syntthetic derl vatiyes have al |l olmed conpl exes
WI[Th conpoumii6 to be for mscfl. The b-CD apgl the HPbCD

cone_from

Table 2:
Solubility of Compound I in the presence of HPBCD

Concentration of CD in mM Concentration of Compound I in

. pg/ml

10 ‘ 187.8

25 2134

50 235.8

75 1129.3

100 1664.6

150 3106.5

200 4962.1
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ROQUETTE (France), the RWbCD and the gCD have been
supplied by Wacker (Gernmany).Preparation of CD aqueous

waelandss: - bCD: Sol utions containing 2, 4, BCT/EP2005/003348

12, 16 nM - HPbCD: Sol utions containing 10, 25, 50,
75, 100, 150, 200 mM - RMOCBH; _Sol utions containing
10, 25, 50, 75, 100, 150, 200 mM - TCD: Sol utions
cont ai ni ng 10, 25, 50, 100, 75, 150 nM Conpl ex
formation: The flasks contghkleng conpound | and the

Cher most ot | MO B ErEPra D REPIEs s T RIBCD gay s
s?I that the ggrrpl exahl ogngal anc]ieI : tsegggchedh f\;éer
o SonEetassn ST PaM 0. 2] Ry peotnd 1

filltrate is dissolved in DMBO i n t he nuokg/ind phase to

ohtain concenphration sanpl e situating { el ves on
tra r-o|||r:u;o+|nn |:.nr\ Theoy hvr A than Aaca "t honl o +6

T OT Tt lll\,_y - C— CTICTT UUOoOCLU LITAITNO

t e val i dat ed5 HPLC met hod, descri bed beb2dw Dosage of
Cgnpound 1: EELC Met hod Equi pnent : Pu”ﬂﬁk@ﬁ‘:k Hi t achi

| | 7100 nal N | L ¢ ha 1 750N £ . . v o~
mydel—= Too—Saprefr—vetr Kt atit— 7 Z oo — T tH1ace

Mdr ck- Hi t ach?75L- 7350, detecfor Merck- H30d2Hi Di ode
array detectgy, L-7455, intefface D700%67§Qe set being
pi
" Chr omat ogr aby Data Stati op Software" 8§@4Z}|§I i ed by
Mgr ck- Hi taChioo Stationary phase: Lichr QesL 5 Col um
(T Hha—statt+onary phase

of octyl si | ane C8 Li Chorspher (r) 60RP-Select B (5mm
Mer ck. Chromat ogr aphi ¢ conditje@ns: Mbil e phase:

m xture of phosphate buffer to
met hanol (3oﬁ?§1%ﬂwxpf Comgpoup gi&ﬂwwsga%«}f@ﬁg

ul trasound passage for 15 mnutes, output: 1 m/mn, |

Concentration in CD of mM Concentration in Compound I of
pg/ml

10 1.3

25 3.2

50 - 11.4

75 13.6

100 19.5
200 29.1

Compound I forms complexes with all the studied cyclodextrins because an
increase in solubility is observed. It can also be directly observed that the complex
formed between compound I and the Rameb increases the aqueous solubility of
compound I considerably and completely unexpectedly. This observation is also
true for the HP-B-CD. Table 5 summarizes the solubility results obtained for each
cyclodextrin at the maximum concentration tested. The increase in solubility is
calculated compared to the solubility of compound I in water (in the absence of

cyclodextrin) which has been determined at 0.56 pg/ml.
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of U V. detection: 265 nm Wrking tenperature: 300C,
I njection volunme: 20m . The results of the HPLC dosages

wo@RooSoypstind | are reproduced in the tabl es bePOIEP2005/003348

(Tables 1 to 4) for each cyclodextrin. Wthout
cyclodextrin, the solubility,ebtained is 0,56 ng/m .
Table 1: Solubility of Conmpound |I in the presence of
HPbCD Tabl e 2: Solubility of Conpound | in the

BR&ERAEhEde fdRAfsD %@sleesoﬁlbl@g' dibgaidsywat doaspasted! atcording to

the pr.esence le 4: Solubility of

| Higgchip e “pr nggmb‘?rsﬁgggco ASEReEs | of\ﬁ%lyt& 0 }‘rpcﬁgg‘@%srery and
Vhﬁ@u@khmﬁhm4$1mﬁ)eﬂ%aymlodextrlns because an i ncrease
in solubility is observed. It can also be directly
observed that the conplex fornmed between conpound |
and the Raneb increases thdabl§¥ous solubility of
CORRAUAMinGRAR i §6lai9ﬂaéy 8N €omBBRhEI %ﬁélﬂéﬁ@ﬁp&%h el¥dextrin
Thi's observation 1s also true for the HP- b-CD. Table
5 sunmarizes the solubility results obtained for parh

py:lodextrin t {AginkEn MUM ¢oNReFhamt | on teﬁﬁggwlﬂhe
ingcrease in solubility, is callc t& ed.conmpared.t.qQ

sol ubility of | &8 on i n WSPMPIY 't he |apobHRH of
cy¢l odextrin) | whisehinha® been |detgymi ned at| 0. 56
nmg{ nm . Based o khese ults,| phase- solublllty

di ps—were ted ﬂ"ford:ng to—Hguehi—T

anl @@obor s, h.A. Advances i|n Afa$ yti cal CheMZﬂr\/
ang unentatlo 1965) [117 2. T

andl ¢pgED! ,'2 é‘ ( ) 19502~ Tablle Sgadiaxi mum

N N erl ||h| \: nF f"nr P
p—CeaoTc— Tt uunu T UUL [23] T Of Cabll

cy¢IRMPLDr i n Tabl 260" The hi dh V2665 of K1: L13%%%est
t hat, ¥¢ﬁ puri fi1 ed er, thejc aVIPX of the b- §¥§6x

de | - 1 \lac- ar faYa'ns'sa¥a Eat JFoVal ,nr\
131 ccorbaateS—vet VT T C IIC IIUI CLCUurl al

portion of conpound | involved in the inclusion. From
0O to 4 nM bCD concentrati ofpjdye solubility of
compound |

i’\’\

CD Stoichiometry Kia[M™] Ki2[M™]

BCD 1:15 1:2 2092 -

vCD 1:1 346 -
HP-BCD 1:1; 1:2 12575 14.4
RMBCD 1:1; 1:2 27595 22.88

The high values of Ki,; suggest that, in purified water, the cavity of the 3-CD
derivatives accommodates very well the molecular portion of compound I involved
in the inclusion. From 0 to 4 mM BCD concentration, the solubility of compound I
increases and reaches a plateau up to 8 mM BCD. Concentrations of above 8 mM
BCD form an additional complex of 1:2 stoichiometry (Cpd. I : BCD) with a lower
solubility (1.5 pg/ml). The phase diagram obtained therefore is an Ay diagram. For
y-CD, HP-BCD and RMBCD, an A, type diagram is obtained. The calculated
stability constant of 346M ™ indicates that the cavity of the CD is too large to obtain

sufficient interactions.

Compound I has different solubility when it is in the complex form or not. For

example, compound I shows a good solubility in acetonitrile (& 700pg/ml) while
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i ncreases and reaches a plateau up to 8 nM bCD
Concentrations of above 8 mM bCD form an additi ona

wa@oroplogzosof 1:2 stoichionetry (Cpd. | @ bCD) WPCTER2005/003348

| ower solubility (1.5 nmg/m ). The phase di agram

obtai ned therefore is an AL_g¢4 agram For g-CD, HP-bCD
and RVbCD, an Ap type diagramis obtained. The

cal cul ated stability constant of 346M 1 indicates that

ttH@I—Ha Ley 4#d ﬂié&oﬁipdusldt PCD 26@@lek0s Gidohible $nfithis cblaht. In

terac jons has .di nt qub|ILt e
(heF SORRNS BEoHEPAR PEIE G o s heg ngipepigs sV the
QGWB@M rmhsl tediiqwe & differentsalsolobility yememcmnpnumd [ {rethg free or

et 050 S £ O DR SR fcorssin.
conditions the included drug renmains trapped and
ﬁﬁéﬁgﬁé%inSO|Uble in the sol vent. This t echni que of

tial solubility betme oungﬁg g‘E)the free
Solybility-f varaps EsEP YR idiparin gae Hﬁ&chéa BCPl uat e
t he percentage of conplexation. Exanple 3 Solubility

of .various triox rimdipes in.th resence o

QbR iR ROt AP o ERafprs L Ry in
2labldie results are shown in Table 7. Table 7: Exanple

4 Phase solubility studies with L-lysine solution as

adj uvant Solubility studies were performed as

described by Hi guchi, T., dable@nnors, K A, Advances

in Analytical Chem stry and Instrunmentation 4 (1965)

=212 —Exgessanounts of u)npounq | vere added O
| Genceadatign doncent rat i ons &fongERtEaten leg/mlbog my) in 5
m  gipRea) utijon nmedi a, either purified water or

cont GG & ekl Leoine im‘é’u JCempsut A7 F Compound V

T TN T

in a yater-hath atg 25C untllleonplexatldhleqU| i briQf

S reached [(7 d ). An allgﬁo Wes fluffred hroqg@
nnrl hd

Q. 4 m- P\VDE filta assalad oF
Conposdd | donterstl by a| val i 88t ed I|qU|d)9 5.4
ChTongfogragny (TG method. 5, 27 6.6

200 9.5 9.3 7.9 9.9

Example 4
Phase solubility studies with L-lysine solution as adjuvant

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. 7 shows the phase solubility diagram of CompoundI 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 CompoundI
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Fig. 7 shows the phase solubility di agram of Conpound
| obtained at 25C in the presence of HP- b-CD in

w@oeoso9was wat er, in a 50 mM L-1ysine sol uti on PCTEP2W0$003348

500 MM L-lysine solution. In the three cases, the
aqueous solubility of Conpowyl |increases as a
function of CD concentration. The solubility diagram
obtained in the absence of L-lysine confirns the

RREY QUS| YruRBid A gﬂ'@g cbﬁ&%‘tﬂaﬁontﬂ&i ity didgramfobtained in the
mpoun in
FEIREe 0L - ARNCHIE RS BESIATey PenapapRuR it efyBiiey of

nﬁ{ﬁblﬁmfdm id o 700r ©ds EIPep-Aheol@inp duatths Sefgmgimb(11 mM) which
cogrs?pl?gl:d ey Iaﬁ n%ﬂ%o a%%och 66;0 o1d VifikRGse bR ethgo@fBHhSBQndI s

I ons 1S even
hqghnmsoﬁmdﬁﬁolublllty ina 200 nM HP- b-CD solutlon
is increased about 2 and 7 tines in the presence of 50

nM and 500 nM of L-1ysine respecti .
JolthBiPrssegCadat brlrinecshbbaRtPORAtL ol iy PaBrf Chrotiions is
Rg& lnE&th@ﬁela Tgn\énﬁﬂlgjlﬁtty' 1@1 £f20@&hMJHBA@&ID Lsahmme iacrdased

The sol b|||t
Lalgpk}fsg and 7 times dpt CEE%JPM 5)f E y%ne I‘I%%)eQMely
thuble 8 ﬂﬁﬁwsewxbﬁﬁ? datka)of éhbdlpwndl‘len ¢l different nidia. BEKDIDS show a

and%rggb% 8¢fn gL Ceeré f 1§L1 %ﬁ?%I?P ERA[ @?%oé@lgﬁgr ﬁ%@%}esence of
didtb\EQO anM hqusmemnd 200cmdA SE- SfC@dﬁgdé rag/mlj s eigher than that

3 ngrrﬁ b}? Xﬁgﬂg tl%ogfet:p&ﬁ-lw‘ﬁbm IMNsBe skp alrh@ 3. %ﬁﬁg/ml and

© Solyhj I.ity
[ g/ oL FRRTENS eGP 1T %‘IPﬁ é‘ﬂ@sb‘ A ahtows an
51 ottht Wctdaguibf Qempbiird H%luebuscaah(bzm@ (MOPOELAdPlith 0 mM of

st udi DI utions were prepared in D20
H‘eﬁﬂfl%ﬂg’éﬁ%ﬁfg{l) As water solubility of

corrpound I is too Iow spectra of conpound | al one
could not be performed in BZ2Q.d For assi gnnent of the
protons, NWVR spectra of co were perfornmed in

DMubikity ofiinpoypret § [egimd] 1Mp@ﬁgéwpfggr gad ipf-lysine (50 mM and

Bruker DRX500 556 aiNIPWRh6t SIRARAHPIR-CD (00enMbiz f or
proton. The tenperature was set

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

Example 5
NMR studies

DIME-B-CD solutions were prepared in D,O at 10 mM concentration. As water
solubility of compound I is too low, spectra of compound I alone could not be
performed in D,O. For assignment of the protons, NMR spectra of compound I
were performed in DMSO. All NMR experiments were performed on a Bruker
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to 298K. Calibration was achieved using the residua
resonance of the solvent as secondary reference of

wOROs/0%068 T- ROESY experinments, a 300 nsec m xi POI/EPI085/003348

was used. All processing were done on Silicon G aphics
I NDY data stations using WNpWVR program for Bruker. The
conpari son between conpound I NWVR spectra alone and in
presence of an excess of DI MEbCD allows to notice that

tIE_E)}g%O%ﬂ;@l:@mﬁ@tref epaatfl 8g500MH B Potdnd The Mmp&aRir€ was set
R CHBrion e o e SR P FfuRE e otvent
decoardatyr ﬁfeesf(ljdehff HDOL Bsi TAROESY. exproimehts, ai 300t tneecGRixing time
cavit I i fferent rt . . ' .

o AL BTG e, Blicd BB 280 tliops wee
UM R pragoate fonbruker. B¢ eampriison oevase spmperndF MBER spectra
W16k msﬁ@&g?éf of! %G@chgshm%bg AR th ABHROMAE the signals

structure o CD the Canbrj] ( Da se.. . Two .
eservespandingio B3 apshHo? mtpeﬁéreémggdwoﬁfﬁﬁ%lm% constitutes a
C}ﬁb@%f?h@ﬁllcllu-gﬁﬁl. Tas lI}-R@ESY’%pédlﬁ@nsll?gy\délhenétfmésuhé trelus®n of
energeti.ca asi and.very sta . Thi s .stabj]i
etangign the B Byt ineant sats P fiarals2n® bR0RE cos
bevieen the oxygen and the proton of the nitrogen of

the barbituric nucleus and the al cohols situated at

the outside of the CD. Al the pharmaceutica
ions including compound | and a cycl odextrin

(PlofkehpRlode tudfel and their synthetic derivatives)
elther 1n conpfexes form or in association, are

anticipated in the framework of the invention,
ViRleYRF hékiihg f @ldilaioas Haeé betheepated evithpHauséin 64 .using

R R R
sexsatsphiia confopmationsefbonmposintl i wekxealpilaed. The results obtained
U, SR8y samont il b
explained by the formation of hydrogen bounds between the oxygen and %/he proton
of the nitrogen of the barbituric nucleus and the alcohols situated at the outside of
the CD. All the pharmaceutical compositions including compound I and a
cyclodextrin (preferably BCD, YCD and their synthetic derivatives) either in
complexes form, or in association, are anticipated in the framework of the
invention, whatever their form and their therapeutic application. In fact, even if
compound I and the CDs are not in the form of complex in the formulation, this

one is susceptible to be formed in situ.

Example 7
Pharmaceutical compositions

Different compositions of formulations are given for example non-exhaustively.

A preferred example for an injectable formulation is:
- HP-BCD 200 mM; Compound I 1 mg/ml; Sterile water for injection g.s.
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A preferred exanple for an injectable formulation is:
- HP-bCD 200 mv Conpound 1 1 ng/m; Sterile water for

WO pjoso9iossr q.s. For 25 m of solution: a) PrepaP@/EP2009603348

the solution: Weigh 6.77 g of HPbCD (4.2 % of H20 and
dissolve themin 25 nl of wajger by injection. Add 25
nmg of conmpound | and heat in a water bath until the
latter is conpletely dissolved. Sterilize the solution
¥y b5 hiloRtd@fon:P) Characteristics of the solution: The
solution osnolality is 308 ng s/kg. The pHis 7.2. The
concentration of conpound | and/or of CD can be

@Pté jaefi dnoffthnalition: of the requirements.

SRR PHAPLET e O OO ?zfﬁéﬂezﬂ A e by

ﬂil]ediors Addt 2omg of @mngnmmidl pand heatgin(avimaten dath untilpherptter is
r 00) - Sodium
%éﬁ{ﬂ’%t%lg d%%}gé% §&I‘Pi£l%§%%gglﬂa?i )98 bglly%&y?%oé;esn 12 ree, sterile,

purified water, gq.s. ad 200 m a) Weigh 20.15 g of
R £ &80k s SRELdMAeseni ¢ (3.2 % H20, ROQUETTE) and
diisso/ve themin 1 m__ of rifjed water. b ) Weigh
olhe Sﬁil’élpnt%’f?ﬁ &3888 H’r%s(?lig.‘ eayolfggodl um chl ori de and
add themto solution (a) by energetically stirring so

to | ve .t hem ¢ f th.
g]a} c]oHceing of § comppu (Ii]é)n ﬁrgk SE?DV!aFI%e\Qﬁ%cﬁﬁ?cfﬁlt ﬁﬁcﬁ&l of the
triaquinepheres. Ot 8 prefenrqsbloyadjesp thednnicits ﬂéﬂh@on ek Nap
Phar macoki netic studi es on the bioavail abili ty
Solutions for_ the pharngcokinetic studies were

deped @p@kfovmﬂhtlanéﬁrﬁﬁbﬁhﬁt’é’ﬁ 13f HP- b-CD and L-Iysine
all owi ng a high Conpound | concentration with a

For 200 ml of solution:

- Compound I 0.1 g (MW: 485)

- HPBCD exempt from pyrogenic 20.15 g (MW: 1,300)
- 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 % HxO, 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.

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

d) Sterilize by filtration through a 0.22 pm polypropylene membrane.

Example 8
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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bi oconpati bl e pH val ue. Dosage form preparations The
Conmpound | / HP-b-CD i ntravenous sol ution was obtai ned

whygoodios®ss vi ng Conpound | (10 ng/m) in a sol uPCDRP2005/003348

contai ning HP- b-CD (200 nmV), L-lysine (20 mV and

water for injection. The osmplality (about 325 ng
snol / kg) and the pH (about 8.2) values of this

solution are conpatible with an intravenous injection.
mag&%ﬂhiﬁ%mmteri lized by passing through a

sterile 0.20 nmcellul ose acetate filter under aseptic
condi tions. The Conpound I / HP- b-CD oral solution

Ths Qompaned] ByHBifsED! ititrayeiBarspsalmdon was Sobgihed )byi disslving

Lut i t aj. ping. HP- 1 b i -
Y
Chpddhand wates ferinfaction.ptheyesmralalits (dput323 mrgsmplkggnd the
\gg %ll)legte ?lg)eﬂﬂues%f PR sHiehsh AVEEEIMibith anludnow@Mection.

ellul ose ( HOCEL, AAQg' B, 0.4.% m v) as
Vb Saltrop; vy %%HFAELYWW flgr@a iarﬁéﬁilﬁlo%r e geblosgpetate
dilteBuadbiyabdpsicicahdieionsSi x heal thy sheep (2 nales and 4
femal es) ranging from45 to 82 kg of body wei ght were
used as experinental animals. During the test, the
Hihie iGuinspoerdd /&R0 onaltselugidnachs préparediyy diksolving Compound I

, | ’ : " ) Fol1 o
TER SR E LM colliithe 1RP-1.E0) LARENE L BMAADRR and
ovagrs- over design for oral adm nistration foll owed by
an intravenous adm nistration. A vv_ash-out peri od of 3.
oo BB LB AP S A VB SETPaRan A CPRPPOH brl>: me/mb),
?@tn;@bibaftssm@mdld SigHAR A8 WettingOigkat, Sintd | e (MEBEUM ISgdmo m/v)
S e a uspen
SO ERGESs BIATIOCEP AP, dadh M PP iR,

LV. solution ~

Animal experimental protocol and drug administration

Six healthy sheep (2 males and 4 females) ranging from 45 to 82 kg of body weight

were used as experimental animals. During the test, the animals were fed and

A watered ad libitum.

The experimental study, which was realized following the scheme of Table 9,
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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3 Oral suspension Oral solution LV. solution 4 O al
solution Oral suspension LV. solution 5 Oral solution

w@e@b/ogspensi on LV. solution 6 Oral sol uti on ErHEP2005/003348

suspensi on LV. solution For the oral dosage forns,
each animal received a Conpqougd | dose equal to 15 ng
/ kg of body weight from both fornul ati ons. Sheep were
wei ghed on the day of drug adm nistration in order to
adapt the dosage form vol umgplB;0od sanpl es were taken
fromjugular vein before. and 0.2
4, 6, 8, Apmalgxperimenigldesign falsad?wlstg%mfz‘éoﬁil&as 168
hours after or a|anddmp’ms'bhabnﬁinm§@bniﬂwndﬂit ravenous
dosage form all six sheep received 5 ng of Conpound |
tﬁh@pgh thég ' phise | ugul ar vei 2@hdsebl ood sanpl e¥° plase
ken fro | ugul ar ore and
g 20, Bgﬁglgu%&% 9¥£§81u§‘8£5 N 51%%9?51011
22, 28. 320rdgusprnsions, 120 Ordlsolutigs h after ksYolutiog

tE‘e intr aV@?QIUs%s H?oﬁ' strati @pa] séfukioR! 0cod sanmy. ‘@%oﬁﬁfoﬁ
he serum were stored at - 800C i|

centrl fuged ;nsg
a&sayed. BB WNs et hod RGBSR omat ed Ir?é‘tsﬁ on

was devel opesl shmrudnhe LC det er4lisigdehsion of t hi SLV. solution
crrpound | Oy Sen rp Sarrpl e cI snperfo

access materl al (RAI\/p namsly Li Chrospher RP- 8 ADS

( ?&%le og;ﬂ% lf(l_)r%?% ﬁacrho n% Iﬁlpeg%eélt | ({.;r(%ani FI%%%&?E%@%S mg
békgm@)qd@ wehght@mmbmdﬂf orrntﬂ@hms Skeppfverse weighed e thaxdraré drug

S eﬂcﬂﬂﬁﬂtlsatl%ﬂdlnh@l\éﬁr ke Pa@la eI &laSl GRS %f)MHeY ﬁl&;d Eaﬁﬁples were
cl ean-up of [ ogi cal

Ctaien 5om Higalangerchatorscn @Ozseﬁéﬁh%o@r%éh@as 49) 12 34738, 32,

58§ '7_25§l’6l 120julaey 168 Hdurs afedr oddl ad@inidtrat®n. Phar ma
Pratiques 9 (1999) 160-180; Souverain, S.,et al.,

Jour nal of Chromatography B 801 (2004) 141-156). The
oper theiimgaveook disegesfoamealtiss shideb eeceived & mpg ef/Compopag &f kg of

(EDiAReight. ThE Solfion wi@HiRRst@kd HVoAPRHRAERRDAIR 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-
594; Hubert, Ph., et al., S. T. P. Pharma Pratiques 9 (1999) 160-180; Souverain, S.,
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817 (2005), 109-117). The nmethod was fully validated
according to a novel approach based on accuracy

w@e@siodwss t aki ng i nto account the total neasurRCERP2005/003348

error (Hubert, P., et al., Analytica Chimca Acta 391
(1999) 135-148; Hubert, Ph.,2¢t al., S. T. P. Pharma
Prati ques 13 (2003) 27-64; Hubert, Ph., et al., J.

Pharm Bi onmed. Anal. 36 (2004) 579-586. For the

let alg eyl dalhrsmad;grapﬁy@ Biaiis (2004 r i g5 60 f Thehepenasingorbnditions
nadqdso ﬂpe% i!nné: Elee@?o gﬂg&l LC}E% il &kl g}b%rhﬁ &'(%}omatography B

COI’]CGI’] rati

1887 al20efas |1<9ﬂ May Pbe froethed werd ﬁglb'od alidaied mscapging to a novel
%?féﬁiaa? gﬁm; (Es% 3&3135@%%&'1{3 ﬁcg]ggg tSiﬁtof 4R66HOhe Mdlerﬂga%ﬁrement
| e
0" SRR Tkl AR Chigicaryeéd %%@i%ﬁéasm Hub&, Bh, et
alrsNiTs P FHabfa Strddyuest Eae (pd0a) :’Eﬁc@lkl}ﬂ]ﬂidrf; Pay et ef.sPharm.
te ani mal using a linear
ﬁﬁmﬁ‘g%‘ﬁ ?ﬁ@%@%@ %gé\n th fi rst order distribution
and elimnation (Boroujerdi, , Phar macoki neti cs,

L
awitidl 59 pgrmleduediohigh cerrepirationsda berdetgsariundd A partiplerevalidation

Qi Jagfolied §§drgbw GesBRE lw@fb obtiReAWG X FRP @) BdsBOndéubtbtion,
infinite val ues I&%é% the total body clearance

VEIHEs RrGPSIP?»aCFWé‘%? AEthal f-1ife (T p) and the
overall volunme of distribution (Vd t) were cal cul ated

e CRIER A Sy B BRR o o v

Phar macoki netics, Principles and Applications.

'\I%m tﬁg\’ilﬁ'rideng@mmgﬁﬁrat §A§tﬁ(¥}p Qﬁé gﬁlgﬂﬁactonﬁleﬁE ?arameters were

nistration stu dar nac Il netic ters
\d@teénquefpm%é@mm@ruser&ﬂlrmar reg- C@ﬁﬁam@?ﬁnﬂo@md with first-order

ﬁs;tﬁggﬁélp An@NGinSAhtdd QBortoﬁ frﬂ'lg M, |Plﬁﬁﬁﬁcokmett1cs, Principles and
W | npu a
) R@%a%ewpwﬂﬁqusmpw \551\1\/25 %ﬁhzlnﬁ%mm%ﬁ dae curve
Rl'aldé@ I(A)U@S o whRptadladdted bg lmM:rGEa(p&ﬂHdhll ruﬁ)d‘i}nﬁmg é®, sampling
C
ot BRE ARG S RHRit 855, MR CANE, AR R, hegotst body
maearws tviahvas €61 by thé éncflogu: dwlffigfe dquiah) @nd (tbeywaeiavolyme 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 ¢.16s were calculated as described above by trapezoidal
summation. The AUCs (..o were estimated by the following equation (equation 1):

AUCo_w = C() (.?]{——_k;—j

Equation 1
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AUC - ¢ [i -t: Equation lwhere K and ka are
respectively overall elimnation rate constant and

wabmsoposon rate constant and CO i s the extrapPCHERH05/003348

concentration at the origin. The maxi num
concentrations of drug in plgsma (C nmac) and the
corresponding tines (T max ) were determ ned for each
animal by two different nmeans: directly fromthe

HIREESRL Il k. Odte Eriggplegtgfeggbﬁeriﬂpellmmmagim Qﬁ{dT@ﬂishaht and absorption
max expei nr and .cal cul at ed.. usi the. fol | ow
StlasoRBH paduadt e s aenledronEniaiona e PEPBy Tang T
max cal Icul _alt ed/ ' Equation 2 Equation 3 Absolute

gavaj.l abi | Fabsoj . e d ' :
AR SRR shigentad %Sgh%f‘.“%ﬁm&@“é%i% e a0 i Eorresponding
Egorat (Tomact Wekre deteniDed i fonmechDanimal byetive differeat apeagpigdirectly
lf?\()m afg J&héélﬁfa%n%ﬂ%e%qmﬁt i¢ies . resnecindd Yo Aldimenm) and

phar macok| net | arameters are reporte nmeans
§ﬁlﬁﬁléﬁldd15%\ﬁhﬁgqug>ﬁ’§n%%@ﬁfmé ryptien2 BPg EN PetstpipPnd T mox
calgul.ated fromaverage AUC 0-. 20 Data were regarded

as aberrant when the individual AUC val ue was hi gher

or lower than nmean + >?<) standard devi ati ons. Based on

t GuSeeupn e G e8P wad 8%cl uded fromthe phar macoki netic
paraneters determnation after the oral solution
adiAUiF &t rati on and for statistical analysis. The

conpari son of pharnmacokinetic paraneters for the two

oral dosag 36§)r rrskhas 25 been perforned with a two-way
ahalkyisi “ﬂz—_?ﬂq)&}fce (two-way ANOVA). After

| ogt ransf offmat i on
Equation 3

Absolute bioavailability (Fapse1) Was evaluated using the following relation (equation
4):

A U Coral . _DIV

—F;bSOI = A UCIV . Dora

Equation 4

where D oa and D 1y, 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 g.co.

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.

The comparison of pharmacokinetic parameters for the two oral dosage forms has
been performed with a two-way analysis of variance (two-way ANOVA). After log-

transformation in order to normalize the distribution, the mean values of each
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in order to normalize the distribution, the nean
val ues of eachcal cul ated paraneter were conpared.

woe®ale®ssver e consi dered to be significant at POEEBHNS/003348

critical level (p<0.05). Pharmacokinetics of Conpound
| after intravenous adm nistration The nean Conpound |
serum concentration versus tinme curve obtained after a
single adm nistration of the intravenous solution (5

@i dathked ParRRRER Wwe cORPhiAdRestlfsiviere Y8nsiddred 8P be significant at

r of the an Conpound | serum concentration
J%Fg%§xﬂﬁgtkﬁﬂﬂ9§9 hows that the Conpound |

phar macoki netics follow a tmoconpartnent nodel . The

f h . .
R e e R

10. Table 10: Cbnpound I pharnacoklnetic paraneters

(1;1:?@&7@ ok &E&@I eégqnﬁé&fsenﬁw@vre@eyﬁnﬁdmrw %B{aﬁieuomer a

Sol ut 1 on AUC
(W W@)mﬁt%l@lOfptbqwgs’em selugion((Fgnglke to sep g-,reported in
24ig, 68 9B ((dBatithm 388he theal Codpdend 1 )cerﬁml&)ncgmtlﬁlowﬁersus

di.Stribu ha e [ ort opt .30 n1 MAng
e epoaRaRT et e GPpanes ot ge) 28
o@@?ﬂr&mntﬂmedéiv aihal differehti phamhacdkiietic patanoeters scaboudaltdd after
bou litekrs Conpound |
%%H ﬁogﬁaé%%lg@t&gngﬁtg ﬁf%ﬁég racel lul ar fluids
and that Conmpound | diffusion into tissues would not
be very inportant. On the @gﬁlgqohand the Conmpound |
biologic half-1ife is |ong (about n o,
dr ug ermaevrRd | Pharmacoldpgticpaspmetssh %?élrfv S@a) g‘éta’éwéﬁftel‘

di stri buti GAtr4GédéB adinhifistdaidn 5l gk to sheédi@ 06pani sm
woul d not be caused by storage for exanple in fat but
mayhe hy a strong hinding with proteins or-other

conponents of plasna The totdhfﬁmﬁyuniearance val ue

RS, Ollgsg(ﬁgahfull)at ed and Ts arquRd ;358 55g

AUC g0 (pg-h/ml) 858,87 + 212,08
Cl (ml/h) 358,76 + 67,47
vd (1) 8,18 + 2,16

T 112 (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
ml/h.
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m / h. Phar macoki neti cs of Conpound | after oral
adm ni stration of a suspension and a solution The nean

W@ eoosossicent rati on versus time profiles of CeopBe2eds/003348

obtai ned after oral adm nistration of a single dose

(15 ng/ kg) of Conpound | solgpi.on and suspension are
shown in Fig. 10a. After logarithm c transformation of
mean serum concentration, it seens that the
PhidrifcolihfEdsiof Coalptinddhaétkr adhadibiistedtionrofagubknsion and a
foll ow a one-conpartnment nodel (Fig. 10b). The
pﬂ%?ﬂﬂbokinetic paraneters are summari zed in Table 11.
Tabl e 11: Conpound | pharnacokinetic paraneters (nean

fmace | ter ;
CIE 8, B L PR I AR Dt S e
oowbggrrdnistraiqre of ad singlesdasat (1o rmetks) 1€ Gempenrshl splgtion and
g LJE“?EASYOJ%I@ gﬁeswﬁ haRigt NS A fRPIAhABENWIHaRsRBPMEGORbS AREE serum

ni stered as a suspensi on. The.absor

er eg pti.o hase .
OBRNSERERHIAN: thseerns thej the PBarmpacakinetics aiter ozal alpRpsfratigp ould
t hflowas b ev@dpatinent addtlniFat n6b). The phaimhecoklirfie pataateters are
(about .10, .h) bk} can al so be seen that the
pPHARMREEI Pt Yar anet ers of the sol ution and t he
suspensi on aresignificantly different (p < 0.05)

(Table 11). The nean Conpo serum peak
concentrations are_about S;Qgﬁng mg/ nl__after i
ad fompounddlipharmacokiretis paramasers smgan kS Ry e¥rentios ) obtained
respectively. fhdftalofdntilRtragénli5ang/ke) ®detp 10 tines

hi gher than that of the suspension. Athree tines

arlier T max is obtained with the solutiaon bout

3.8h) than wi th|Uiel SleRan@-=ch |Sakmubiohl(hx6) TipevalldEn=>5)
vyal ues follow the same trend ag do the Cnsx \al ues:
tthe AUCs after adm nistration af the solution are
a 10- ol d.hi L hog P er I nijstration
CER#%%WﬁégﬁgﬁgpcAgﬂ§%%§§%%g%tIy?og éﬁoggnparison with
tthe—V—seotutiot—the—absolutebi-oavar tabi ity s nuch
HiAGHE b (g I mlhe |28TULE3 $943:899) |2A%A5 ¥ 10R.0the |0.0035
guspension (8% . Exanple 9 In vivo experinent|s
(li-rhi-bition—of angi-ogenesisy -

Cona oxperimental| 51,84 £ 23,73 (4,84 1,95 0.0009

(ng/ml)

C max calclated (Uig/ml) | 56,85 + 24,67 5,34 + 2,24 0.0010

T maxexperimental () [ 3,59 %+ 1,52 12,34 + 5,99 0.0094

T max calculated (1) 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

that the pharmacokinetic parameters of the solution and the suspension are
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In order to study the potential effects of the conplex
Conpound 1| -cycl odextrine, a nodel of

woewsasoss ari sati on has been used. An aorta riPQI/ER2008/003348

and placed in a culture medium This culture nedi um
containing either: - no actiyg_principle the conplex
conpound | -cycl odextrins (final concentration 10-6M
10 7M conpound | dissolved in DMSO with the hel p of

g?&ﬁ&eaﬁtrrg t@hfféi&ﬁc(?ﬁf :roads) qQTaBle-16). Tk ﬁig!h? dompditdabsgtgepeak

ri X a nas

eBCAETRDS B Bouhah pdcuey/ ST st PeBiineltich e tution and

ahs eiispension respdugivly oS %}pcff thé scdmmm)lsraboht H tmne,% higher than that

SRR Gl ATy Sy AP 120D P60 AR ou

s3 i thive awith| tl,ue suspemsre(a b@uUb]él)oThQ‘ SYfANakizas dpltow the same trend
rHoaﬂ‘lg'Cf] ﬁ/g qﬂ@%ﬁC?Qﬁeﬂﬂ?ﬁ%sﬁﬁﬁoﬁ Be tRP6I@ion are about 10-

Ier en-1n ai rway  i.nfl ammat i on and .bronchi al

h@abbhrgb@rp@ﬁé s adisr AGIRIFRAIOR Qe PSR ffgnseduently, after
N&JrSFdrRbS Vxﬁ“ﬁ’i the1 @s&lﬁﬁ@ﬁ e @bsaite Bidavhilability 35 fhubH higher with

I.nat e 0 te Fr anc Apyr ogeni c
p‘ili?ﬁg H?%%M}@F Fﬁ‘és %)s purchased from
Bi o- Wt taker (Vervr ers, BeI gi un) and net hacholine from
1Abdrl ch (Gerrrany) Al othermaterials were of
grade. Sterile water for injection was used
t hruwgkmrlmemss(nslubdwn dtapgiogenesishyr ogeni ¢ and
i sotoni c CD sol uti ons wer e prepared at 20, 50 and 75
mM A commerci al l ableflut| ne sol f.or
i Hhendax faovudyHibiepetsngia firgﬁ?grsrﬂ)t %Pén g&’é’&naﬁcﬁéﬁi odextrine, a
qn@lﬂl I e @Tﬁdobkslchl&ﬁsz(t@%gﬁ@' beeBalsed.umm a&ﬁl&ldg: #adut @nd placed in a
al l.er e ure.and therapeutic tocols I n order
tﬁ‘ﬂgﬂrg d’tq’i]golﬁﬂﬁﬂﬂﬁltr?lﬂ? g?%wgo%&l Hnmation by
i ntraperitoneal injection of Conpound I, mice were

sensiti %ﬁe}ermé 10 ng oval bum n al um nadsor bed

(aI unr%aC F bi 0, Erenbodegem Bel gium inj %ct ed

i At rthpeqmplgx] e(anyomdl cyclodextrins (final concentration 10-"M, 10 M)
- compound I dissolved in DMSO with the help of DMSO (final concentration
10-%, 10-"M).

In the absence of the matrix metalloproteinase inhibitor compound I, the
formation of new vessels (angiogenesis) is observed. In the presence of compound I
alone, dissolved in DMSO, or in the form of inclusion complex in cyclodextrin,

angiogenesis is inhibited significantly.

Example 10
Use of formulations containing COMPOUND I and HPBCD for therapy of

allergen-induced airway inflammation and bronchial hyperresponsiveness in a

mouse model of asthma
Materials
HP-B-CD (degree of substitution = 0.64) originates from Roquette (France).

Apyrogenic phosphate buffered saline (PBS) was purchased from Bio-Wittaker
(Verviers, Belgium) and methacholine from Sigma-Aldrich (Germany). All other
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days 0 and 7 and were subsequently exposed to
oval bumn (OVA) 1% or PBS aerosols for 30 mnutes from

wa@l200589706%9 24. | ntraperitoneal injections werePCT/EP2005/003348

performed 30 min before OVA inhal ations. The different
injected fornul ations were:_ g4 enophor 10% DVSO 10% PBS
80% Conpound 130 ng/ kg (suspension); crenophor

10% DVSO 10% PBS 80% Conpound 13.75 ng/ kg (solution);

Hgag&iawglrelrﬁ\ﬂra@mﬂl t@aurg@lade. BtepildWhied f(frsiﬁjé_dtib@ Meas ubib@oughout

) .results were . conpar o.Mce sensiti

ik BSvASIeHlE, BRBOERHC 20T M0 HA oplBHPBS et P <Asg 20> 50

iaﬁ% els neld. Artb?ﬁ\mtibllpmﬂhble fluficasonesoltiorsfoudyhaldtion (Flixotide
tion of, ai Mf | anmmt §. ' I Compound

Toief DR e e ST AP (R B P

protocols referred to as short exposure chall enge and

\SQRGeLfoH, k g&yg oSiebhE MG VEIR ggéﬁ)@olsl n the short

exposure C eng m ce were exposed to aerosol s of
Compound |- conplex at concentrations of 0.03 and 0.3

MR/ dePfro aghdy €h& RBRUAEHH BF admw@guﬁlﬂaﬁimatmn bof intmperitoneal
day 21 t 7dur|n1930mn|nat.lexilsexg ur e .

SRy of SomPIh 1o yere puatizge, Witk Do gV g lumin-
f&dﬁ&b‘(éjd (Salﬁlghir[jédwpabioaﬂteaﬂbddegerﬁo]ﬂqigund ihjetted ahtadpegitonealy at

om.da t,0 27. h - 1. o

hREP TR oo G sybeab” Rar@k T6 SxAhE TVA) 1o o PBS
Gorpolantbr| 3 roiwgesnfroat idens2lofto 024 3ndrrpentomeplyinifctions were
‘r’ﬁ%gfebﬁé&%gwnw btigbé?@wo AR AGHRO U SREMEAOMiElEd Rindfations

I've days od K d to OVA s 3 d d
eSS aBp PR AGBADM 0 IOHTAPS B & oRBn e BReAtsaspension);
;&J&h rcﬁrV @O%WEE/BSE) | ﬁiwm:{ gs%L wgﬁ@onﬁ@dmxsd oiykgl Sisolgition);

on nebul i ser Ay [
TR T TIC e T
Whdre _hoﬂ'r@_m%détlo MﬂZT wansitizechwith D EA\aindrezposed to RBE sl GV Atxtated
vent iJ.ation. |.ev . ti i i i o
T
Thflammationapy r mbpleds Coammemdndadoice mwate Fowstiizpd f agyrdescribed
WiSudy.UBo fg?@tol:d?@ tefrb@hY QD sSRIRQSPERire LRAREORED IGHg-term

per responsiveness was_deferm ned by asuri.ng the
rEpRswS ichgleage wersnised n %Fé{m%ﬁﬁm%ﬁl ngs GRS WererRposed
HANRLSRBIRbf Eomp&indl- condplex dt Rasphtratiddsidf.0.0aded 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 were exposed to aerosols of Compound Iat
concentrations of 0.03 and 0.3 mg/ml complexed with HPBCD in an aqueous
solution during 30 min five days odd weeks and to OVA aerosols 3 days odd weeks

for 11 weeks. No inhalations were performed during even weeks.

The aerosol were produced by using an ultrasonic nebuliser SYSTAM (Systéme
Assistance Medical, Le Ledat, France), the vibration frequency of which is 2.4 MHz
with variable vibration intensity and ventilation levels. Vibration intensity was fixed

in position 6 and the ventilation level was 25(v 12) /min.
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Med. 156 (1997) 766-775). The Penh was neasured at
baseline and 5 mn after the inhalation of increasing

waomseso02b, 50, 75 and 100 mM) of net hachol i nePCIVEPY005/003348

Bronchoal veol ar | avage (BAL) and hi stology |Imediately
after the assessnment of airwgy. responsiveness, mce
were sacrificed and 1 ml of PBS free of ionised

cal ci um and magnesi um but suppl enented with 0.05 niV

A9ay FedpohbiviRsss hitakirkiesk 4 tines via a tracheal
cannul a ‘and recovered by gentle manual aspiration. The

recovered bronchoal veol ar | avage fluid (BAL) was
Q%htyl-fdmge@o(lﬂSSQ{ﬂtef pthef dast 1@lengem atxpdre, The brdnichial hyper

PEDEFSEHES AR Odetalof BPdntds0ahl VakepURPSIMES o Rabmetric
plesimerogaayth afhprQlJIOﬁtfdeb)e irteinzglmae,| E. c@tm]t A ] RespisgGrit. Care
400 686 f99‘7§ r7?6—'9 &Y TLIPELIORaf HePGRE bi Eééélﬁg: and 5 min after the

prepar ati tospin h
Refdsion, 0 @n@ﬁﬁlrrgedosg @5’)5%% ﬁ@ds 20 W@r%ﬂ fﬁﬁt?lﬁﬁ&haﬁ {Rch).
criteria after staining wwth D ff-Quick (Dade,

rmgny). After BAL,..the.thgrax was opened and the
%pgﬁ}?gimoﬁrﬁﬂe%%@(@hgﬁﬁgay The left lung was
exci sed and frozen imediately in liquid N2 for

Rr o e4A£ce1y nal §L0Y é:@gf?rge ‘E’EN.%‘F? Je@fotn' Rendlihe WE{% dab§fided and

rocesse pr evi ousl Yy
demd: of B84 f(e@a@fabd@ed pilgum and glagnggym put pypplemented fwith 0.05

(7P %)dlél%l%lﬂﬁﬁ)was Rl I tinle PR yBrachdaf eapthlibhd rédvered by

nbed
Cpentis EYARORhGTYTaPBr Bf FoPEBES bHOIBOgy Solpblrvage fuid (BAT) was
%ﬁﬁﬁg@@{tns{)o apeh RASINminT BE4wNt The fc:l@]ﬂ ppm woasonashiedltwice and
rat es s

ST THPERS Rl ool o rooms
Vﬂ;&n@l‘eﬁdﬁd the diffdnéritiati el E@stts on amsleasg 490 pdbrmm gepfiosmed on

in { b

SRR S ROt o B M
OChash@e,déK ):u&mytaadaxésn@@}la]@g@cfrlﬁ@l stairjgg avith Ditf-Quick
S {de oﬂeﬁﬁ'ﬁ{rﬁ dAfté BAL Uhe Qhofdx WS cf#éhétﬂ ged tI'MlE[’t ein bronchus

il RO FLCACHENEST (Y M L s
Zproen cﬁ@@tst@r AR KHRNE rthrScttfanwhfle dhdyight turignwhapercessdd for
JORC NRMIRT L D g8 A ! Paftiol %61 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
score. Slides were coded and 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
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thick layer (>5 cells) of inflanmatory cells. As 5-7
randomy selected tissue sections per nouse were

W@ e@seeos8 nf | anmmati on scores coul d be expr essePCHEPH05/003348

mean val ue per animal and could be conpared between
groups. Another score referrgg_to as tissue eosinophi
infiltration score, specifically reflecting the
anmounts of eosinophilsinfiltrating the bronchia

‘;Ytﬁkaﬂtﬁa:tln e Bﬁfi‘&[ﬂﬁra ?Qali’ss wfaQHeQéMied g@c tbgbwﬁ aieng @oﬂigﬁred staining,
i seven i were,_studi.e nmouse.

e bR e gL AP OR G T e SOHECHRG e hnk oy the
|l'bl’_ﬁihﬁ}ﬁl thlhirh ehailinvigy ofidh¢ ,aitwag wali,i thet perimétet hef the epithelial

i thelia asenent nenb S S d h

ey RepBRaR TR IR i A0 RRCHER B nupber of
basmmphﬂs/ meniof dagemehh endrelrant.(Fag Wﬁslugﬁ aypsfsnap &pzem in liquid
Slll ?r%?gl nd &rﬁ&?erdec lﬁﬂ‘%t aCMH&B%sHI%MBQath Mis0n BiseB Rt &thefional,

Bl o er nati onal sun e

aM@lsuh&eneﬁer@en@ and gy exfracts Geledb%tftﬁoe g?qﬁ%qeeﬁugiea Kidneys
Mvs&@e)é;@aé@ar an&Xphifth aebdddedf fsédﬂloﬁm)ﬁdCBBCth @@td aned by

re . stajn haenat.o
BTl B gyt dogs! i AEHIE! BRIt ) §5m was
adtored 008D °ANiritll anaipdigywers paformg@kr f ormed. Al in vivo
mani pul ati ons were approved by the | ocal Veterinarian
Ethics Committee. Intraperitoneal injection of
Céli‘pmu rvivol mmEpilatierperdre cmppadvednpicthieotrcet Gierbeasien Ethics

ﬁP&Bﬁﬁﬁéolutlon or precipitate) |lowered the
al'l'ergen-induced airway eosinophilic inflammtion in

BAL at doses of 3.75 to 30 ng/ kg when conpared to
pimeeAtddehitjeetidabf Coinpblied 5ame doses, the

peri bronchi al |nflannat|on scores were also .
significantly | owered by Conpound I with an equa
e'f[‘ﬁé: Qﬁ&ypemftoﬁ?dal inhjestied df o€ ombatindHs (ithiey wobtibi) or Tirecipitate)
{Saue S > f
owered t%% ailfzr%g T~ n?ﬂc@éerrk{agtﬁg%[ﬂop‘}ﬁ]@cr ﬁlﬂ)ﬁﬁﬁn&%&% B&]?Q’E Jicy$es of
aﬁ 7a @s &9 rog/kz vélear@rmsarndgm glacehendiigure &ﬁwAfeshscﬁgmeedqseﬁ, the

?E@&HH&HQ 1ﬁﬂ:ﬁn§f&'ﬁgﬁ L&e(ﬂre& WCHPMI H&{n@?qwgﬂéﬁ by Compound I
tr|n5|c activity ou ? Hggﬁ fif assessed
it oa R Fisach il e IorPHIABAARARIBYY oS Byro epgophil
airfratidORct WayTRighifidantly} Qsvgdred byniheu irtrdpidrienl injection of
Compound I at doses of 7.5 and 25 mg/kg.

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
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a short-term exposure. \Wen conpared to the inhalation
of DMSO al one, the inhalation of this fornulation |ed

wa 2008/0%7i068i f i cant decrease of BAL eosi nophil s PCT/EP2005/003348

(p<0.005), peribronchial inflamuation scores (p<0.01),
as well as bronchial hyperregponsi veness (p<0.05). In
the .short-term exposure protocol, we assessed the
effects of HP-b-CD Conpound | conpl exes containing

I’(l OhBHhBtdsen s edferdehee ﬁigﬁé@y Imﬁhﬂeitﬁﬂil‘f?ﬁ ihoke lﬁﬂ.tfhulatlons containing
per r ésponsi.vene e ect,s.a a

éﬁﬁ‘ﬂ]’ﬁ’&l ‘o t detsers c%%laﬁﬁ%%ﬂ%ﬂl ﬂ% Cfe ? ?ﬂ%ﬁtsdecreage in
eosipapiEtc mﬂahnhﬁtﬁ&mroBAhl 1&(}&1bext(1ﬁ85)nparable to that of fluticasone
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589-594Patent Clains 1. A

trioxopyrim di ne-cycl odextri3p conplex fornmed of a

trioxopyrimdine derivative or a salt thereof and a

wat er - sol ubl e cycl odextrin, wherein the

twb@gmgpqsm di ne derivative is represented by formul a

2 e sl B SR uba USRS B 75 o

or a group WV, wherein Wis a chem cal bond or
phenyl and V is phenyl, phenyl oxy, phenylthio,
phenyl sul finyl, phenyl sul fonyl or phenylam no, which
phenyl noieties may be unsubstituted or substituted
once or several tinmes by hal ogen, hydroxy, Ci1-C al kyl,
Cl-C6 al koxy, Q Q al kylthio, Cl-C6 alkjdsulfinyl,
Cl1- C6- al kyl am no, cyano, nitro or & C
6-al kyl sul fonyl; and R2 is Cl-Cl10 al kyl, which al kyl
group is unsubstituted or substituted one or two tinmes
by hydroxy or ami no and nmay optionally be interrupted
once or several tines by - S-, -O or - NH; a benzoyl
group, which may be unsubstituted or substituted once
or several times by hal ogen, hydroxy, nitro, & C
6- al koxy, Cl-C6- al kylam no, Q Ce-alkylthio, QC
6-al kyl sul finyl, Cl-C6- alkylsulfonyl, am dosul fonyl,
Cl- C6- al kyl am dosul fonyl, bis-QC
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6- al kyl am dosul fonyl ; a heteroaromatic acyl group; or a
phenyl - or heteroaryl group, which are unsubstituted

wWo@rooso®ss t ut ed once or several tinmes by hal ogRCI/EP2005/003348

hydr oxy, Cl-C6- al koxy, Cl-Qal kyl am no,

Q Q- di al kyl am no, cyano, Cl-g%- alkyl, C2-C6 al kenyl,
C2-C6-al kinyl, @ Qacyl, Ci1-C -alkylthio,

Cl- C6- al kyl sul fonyl, C1-C6-al kyl sul finyl, Cl-C6-

al kyl am nocar bonyl , am npgastadaints

Cl- C6- al kyl am dosul fonyl, am dosul fonyl, bis-C

1- Q al kyl am dosul fonyl, nitro, Cl-C6- al koxycarbonyl,

qar bax trioRopyhiniidirexeyplodextiidi nempleg| fodeedr df ac orgropyrimidine
accordi.ng. t o_cl ai N [ i:
added kot anel G EhF L SURBl Ly koGl Wi if the
conpne&mgwuondumgknmmawysUpéﬁﬁﬂfébﬁﬁﬂﬁndaﬂ% 2, wherein

t he trloxopyr|n1d|ne derivative is

5- Bi phenyl -4 -5-[4-(4-nitro- phenx#) pi perazin-1-yl]p
yrim di ne- 2, 4 6- trione;

5-(4- Phenoxy phenyl) 5-(4- pyy n- 2-yl ~pi perazin-
1-yl)-pyrimdine- 2,4,6- trlo
5-[4- (4- Cnl or o- phenoxy) - - (4- pyrlnldln 2-yl -pi

perazin-1-yl)- pyrim dppe-
5-[14-(3, 4- D chl or o- phen nyl ] - 5- (4 p§pln1d|n 2-y
| - pi perazin-1-yl)- pyri 'dln 2,4,6-trione;

5-[ 4- (4- Brono- phenoxy) - p -5-(4-pyrimdin-2-yl-pip
erazin-I-yl)- pyrimdine-2, 6 trione or a salt
thereof. 4. A trioxopyrin1d)ne cycl odextrin conpl ex
according to any one of clainms 1 to 3, wherein the

wat er - sol ubl e cycl odextrin is b-cyclodextrin.5. A

t ri oxdpyeinm di ne-cycl odextrin conpl ex according to any

one gfr cliai nBCg:-lCEO%]lwl, which may optionally be interrupted once or several
times by -S-, -O- or -NH-; or

a group W-V, wherein

W is achemical bond or phenyl; and

V  is phenyl, phenyloxy, phenylthio, phenylsulfinyl,
phenylsulfonyl or phenylamino, which phenyl
moieties may be unsubstituted or substituted once or
several times by halogen, hydroxy, C,-Cs alkyl, C;-Cs
alkoxy, C;-Cs-alkylthio, C;-Cs alkylsulfinyl, C;-Cs-
alkylamino, cyano, nitro or C;-Cs-alkylsulfonyl; and

R*> is  C;-Cyoalkyl, which alkyl group is unsubstituted or substituted one
or two times by hydroxy or amino and may optionally be

interrupted once or several times by —S-, -O- or -NH-;

a benzoyl group, which may be unsubstituted or substituted once
or several times by halogen, hydroxy, nitro,C;-Cs-alkoxy, C;-Ce-
alkylamino,  C;-Cs-alkylthio, C1-Cs-alkylsulfinyl,  C;-Ce-
alkylsulfonyl, amidosulfonyl, C;-Cs-alkylamidosulfonyl, bis-C;-
Cs-alkylamidosulfonyl;
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3, wherein the water-soluble cyclodextrinis
hydr oxypropyl ated cycl odextrin. 6. A

W@ eoosxwys i m di ne-cycl odextrin conpl ex accor di PQI/EP20851§03348

one of clainms 1 to 3, wherein the water-soluble
cyclodextrin is random net hylgted cycl odextrin. 7. A

tri oxopyrim di ne-cycl odextrin conpl ex according to any
one of clainms 1 to 3, wherein the water-soluble

cycl odextrin iRetstdaf@batiydcybereiipicadextrin. 8. A
trioxopyrim di ne-cycl odextrin conpl ex according to any
one of clains 1 to 3, wherein the water-sol uble

cycl odextrin a sphenglcbodeterpanyl @oup,phhidmeeutinsabstituted or

formul ation C%HP) R Gnde b 's%?@ytﬁx{n% grgrl?l&%ﬁ' 89%5&' 8,-Cs-

conpl ex as de d in-an on
phar maceut i cadlkexp nti-Geiabwleminer diirfg-diglkylamippg cyano, Ci-Ce-

containing a ;E]Rﬁ,r @Q%%]k&ﬁh,' ¥, G GERhAbICE- @sdéﬂyf,'(‘lle& -alkylthio,
C;-Cs-alkylsulfonyl, C,-Ce-alkylsulfinyl, C;-Cg—alkyl-
aminocarbonyl, aminocarbonyl,  C;-Cg-alkylamidosulfonyl,
amidosulfonyl, bis-C;-Cs-alkylamidosulfonyl, nitro, C;-Cs-
alkoxycarbonyl, carboxy.

2. A trioxopyrimidine-cyclodextrin complex according to claim 1, wherein L-

Lysine or L-arginine is added as adjuvant.

3. A trioxopyrimidine-cyclodextrin complex according to any one of claims 1 to

2, wherein the trioxopyrimidine derivative is

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-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

or a salt thereof.

4. A trioxopyrimidine-cyclodextrin complex according to any one of claims 1 to

3, wherein the water-soluble cyclodextrin is 8-cyclodextrin.
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10.

-42 -

A trioxopyrimidine-cyclodextrin complex according to any one of claims 1 to

3, wherein the water-soluble cyclodextrin is hydroxypropylated cyclodextrin.

A trioxopyrimidine-cyclodextrin complex according to any one of claims 1 to

3, wherein the water-soluble cyclodextrin is random methylated cyclodextrin.

A trioxopyrimidine-cyclodextrin complex according to any one of claims 1 to
3, wherein the water-soluble cyclodextrin is sulfobutyl-B-cyclodextrin.

A trioxopyrimidine-cyclodextrin complex according to any one of claims 1 to
3, wherein the water-soluble cyclodextrin is y-cyclodextrin.

A pharmaceutical formulation containing a trioxopyrimidine-cyclodextrin

complex as defined in any one of claims 1 to 8.

A pharmaceutical formulation according to claim 9 containing a

pharmaceutically acceptable additive.



