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WO 2005/ 097058PCT/ EP2005/ 003348 1 Phar maceuti ca
conpositions of pyrimdine-2,4,6-triones The

woOiznsmatds®n conpri ses a pharmaceutical conposipeTyrRPIS/003348

pyrimdine-2,4,6- triones {trioxopyrim dines),

met hods for the manufacture and uses thereof Matrix
net al | opr ot eases (MWs) are a famly of zinc- and

cal ci um dependent proteases that are capabl e of
degrading the extracellular matrix (ECM and basenent

nb bl : R Ca
2 (2002 HBERASS el SoHARIton ok Py TGS RPN, G |
Nat Rev. Cancer 2 (2002) 657-672). They are believed

I8 Ay OhAbyte, £ DHafin SIRUA i GO RE™ Wy B ine-2.4.6-
mpnesr (trioxopyrimidines pantheds @lﬁ%)lalﬂiactd@@nchssemﬂiekeoés

in tissue renodeling and repair (Shapiro, S.D., Curn
Bi ol 10 10 (1998) _ 60Q2- 608 Lund, LR, et

Cel |
ﬁz‘tﬂx Evsaloproteases (§HYPs) guesa family ofpsipesand alsfum-dependent
proagReodiitaie exppblessf Ql&gﬁﬂui\gvﬁse RRivadell@efRERx (ECM) and

E%E%%s Pttt (HRPRt o bW G R ey goer 2 (2002) 161-
P40 Grvesl, €M, Bgedilopez-Ovin, Canat\Beln, Caficer NEZ0D2REV7-672). They

0]
i e St 5 g gl s rov
dhelmheel Ry sthal-ocah®d G99)CBHA) Vin(T. Hp et alelCeﬂ 93 159%&&1 1-422)
4008l as thtissdORModtRR %é)repa%hﬁfwfr@cg B, Wifer. f@lnf C&frBlol 10

6@%@96@636%@@2 L:%(Si chl gﬁﬂ%ﬂ?( %&P&C\g%&tﬁﬁﬁ) Brcessive or
inappriogeiagr dipfd@sﬁ)ﬂ of MIMP} haly thérefos€EpiREbelead Ntﬁ;}%pa'i@éenesm of

%t Igs%% gemoé%ﬁgg \l'fvlaoc:ﬁsasg%%bﬁ lgaci&ﬁ gtﬁﬁorzgrgg( ge%lad M., and
Beds-HoN5Y. RevMEaneead (2002)cksel 4 @vbraﬂa@dvﬂ alnidl lidpgz-Gftin, C.,

]%gtsgggl Ei%#g#% %PZﬁ ne@ni\%i?pgﬂa{; g' o on ééan%?ellet P., et al,

plh Clsnetol 3 (K19 4&%—%@@& aeffertsigye for Eaunbengfestricted to ECM
dl%g?aiﬁhﬂﬁ&ﬂ@ﬁar( gde«rerbeD Atrend<%€4il B;8B 1€§§<ﬁﬁ) $37-43). Peptide

are thou i nvolved in the
]1§ 015 2 T HEUTHETF vbysﬁgﬁsl JEpfewns

ecome avallable once

degmdsﬁgamezmr(mesg«.s et alal J. ,Bibl. altnR 310999 6935-6945).

S L ERRREI GRS, e ALY i -

(@@ﬂ)sfﬁn?@i bu, alsoegenatate afgidgenesk ishibitork2sugR GO 2ngiostatin by

SRS TR S S SRS 0 S o
thaught; tBéf invplvedin e apphibization elhanstmagsew senp gellsFmowska-

Wiuéz&elk 1R, 924t M&;@%Z&é@s’@ 330 ﬁ@bﬁ&ﬁ%ﬁ co}{@n%haé%lgwm

R FHRE dof58 RS il Bl TGRS Taooiene, e l.

Thuk&wmméﬁ(ﬂﬁﬂbﬁ&%&mand hi ghly sel ective for MLVLP-2,
MWP-9 and MW-14. - 2 - Cyclodextrins are cyclic
carbohydrates derived fromstarch. They differ from
?Emecoamm@ne&)ymt rempowbds foémgh uvdbimemo seruchittk class. Such

H‘@J C&eHc!rﬂJed-m &oP 1e Y8 @gféfl{ Kb& %aﬁl@ 58104 %' 110,924;
en an

uco se unit
WO 5t 8V‘§§3é%§ﬂa% Wi 04/ 25347, qwhich 259 doeeperdted hercin by
rEREMAIRE, tand &t dMms TR Cetdd., Blod-Cl¥m 733@(9@019! XY 965, RhE PR Elctive

aaﬁhaﬁé¥§§t'C$§ﬁﬁﬁﬁﬁ’fggéﬁ§§ ﬁaﬂgﬁ,féekgr;rfydlaneter

suitable for the inclusion of nunerous lipophilic
substances. Trioxopyri m di nes which are highly potent
MLVI P i nhibitors are only poorly soluble in water and
wat er - based sol vents. The object of the invention is
therefore to provide an agqueous conposition in which
such a trioxopyrimdine is soluble and whereas such
an aqueous conposition of such a trioxopyrimdine can
be used as a pharnaceutical conposition. Summary of




- 2a - 5 44-(4-Brono -phenoxy)-phenyl]erazin- | -yl)-
pyrimdine-2,4,6-trione or a salt thereof It was
furthernore found that such a trioxopyrimdine

conpl ex with cydodextrin and an adj uvant such as
L-1ysine or L-arginine showifproved water solubility
and bioavailability, excellent stability, and | ow
topical stinmulation and.is usef%% as a therapeutic
dgEnderiag srelpigiocarhaiydpiestnrediem saghe ppoliflgelon one
tadose@ I ki Hirirer GY CHRER bR GO XhEPFREuR] Bhe parent
trioxopyrirnidine derivatiyv Of a salt thereof, and ,a
ﬁélog%ﬁlfl% fonjiyn s5p é‘F‘@P&B‘fifﬂ g u[:%H,YF‘é}QOS%}lmtS , and are referred to
Yars GG OBl@X A dl Ba@imAcitbdderrBo rtsbbaivay diittext, Bi Br y-cyclodextrins

derivatiyve (wateyr.-sql uble being deflne S a. .
TSR 15 GPRLT ottt RoE Y ort bt 0, Bpger of their
\itydraphnbicheavity | @xdpye igadiite sdigabloy &tri the irglusion of numerous
' formula (1). Furthernore the present
éﬁ@%&%gg@%gﬁg%bides a trioxopyrimdine-cYclodextrin

- conpl ex foLuied of a trioxopyriraidine derivative

e Y i OF MdiHeHY boht RIMRIhilikes 80HnE bRy soluble

cydodertrin, preferably a-, [3:.or y-cyclodextrin or

& \eter @%N@Eﬂf@aé% pelEstsr The SEFFR/%%/WemVEDUOH 15 therefore to
WREES 215 0dudlie chgipagitidafih vaddasid aselowbpirihiefis 8luble and

ast 0. ,r/100ral water at 2 C%ﬁ i n_t.he,. resence
CHA° %Hﬂ%l “EHEHEEe ﬁi‘?%ﬁ% BIIPXOPFR PR &an e tsed as 2

phefheicaltioa torhysdithes. - 3 - Such a conpl ex according

to the disclosure is an inclusive conplex of
trioxopyrim di ne-cydodextrin and is provided in a
Busguriagy of thedhyehtfar m I n the conpl ex according to the
present disclosure, preferably 1 nol of.

trioxopyrimdine is conplexed and encl osed by about 1
Frotassermzisingly fopngdiricdastepminigisr@rlagpyripForpplex grrmed of a
%_icﬁéé?ﬁ@ﬁiﬁjﬁé Rei@¥ative 48 eV s By tHREIRAN- destHBPfRSRNL (1) and 2
di sctosure al so pro qiéhamghar ce%éécal.ﬁ ent. for
YR seleRlengkiodsr &f shebhsvietd aded) erdPEpenhanced water
seflanfablyellar sthidityl eatinkmt wopiclronediiddn and is wseful as a
nfl ammat ory di seases, containing a trioxopyrimdine
LEEEYRYITEh conpl ex according to the disclosure as
an active conponent in a pharmaceutical effective

mount . 10The §dx i cl8@semdbnged ehérbie L-Lysine or
dradrosare 1ge BN REEHL G RaREb e Ry At od
pr-angimytedcdddedds |agueant p}déb@ﬁf)’ic\?@‘%’ﬂ,‘h”? e“ﬁ%t%/v

fidl ogi es
resulting froma very inportant or unsuitable M M
eXprAsa| 10Ny B el enabl-yheDhpibéreah TeAipykisnidine-2,4,6-

t herapeuti ¢, prophylactic or preventive treatnent of
r'Rébfrat oid arthritis, tunmors, netastatic invasion,
ost eoporosi s, macul ar degeneration, diabetic

%L%PE%%}%%@%M?’S%?%%%hﬁ%ﬁ-ﬁ%#ﬁ%%%@?@T—ﬁ%&rg@dg%%?=4a6-
rionghi a

5—[4~(4—Ch]01‘0—phendxy)—phehyl]—5—(4—py1‘imidin—2—yl—piperazin— 1-y1}-

pyrimidine-2,4,6-trione ;

5-T4-(3 4-Dichloro-phenoxy)-phenyl}-5-(4-pyrimidin-2-yl-piperazin-1-yl)-

pyrimidine-2.4,6-trione;



i nflammatory &sea ses such as asthma, chronic
obstructive pul nonary di sease or enphysena. The
present disclosure also provides an injection
formul ati on containing a

tri oxopyri m di ne-cycl odext-&an conpl ex according to
the disclosure in a 20pharnaceutically effective
amount A further object of this disclosure is a

L S

pyringdin¢-Deio-rionwat er, the conposition to admnistrate
bei ng an aqueous sol ution. The active substance .
according to the disclosure is then in the conpl ex
orasgitateofy inclusion in a cyclodextrin in solution 25in
water. A further object of this disclosure is a
I iquid agueous fornul ation of a conplex ac ord

it wad RSHAHE6lTBUE that snblemlewml@ﬂe qu?gfm@ (EELySTRe
‘conpent ration, bet.we @gp(ﬁﬁ

ﬂﬁda%é@W@@H*TﬁmﬁWﬁﬁﬁﬁ%ﬁgp%égﬁ¥kan noleopre?éf ed b bﬁi%n

bwavésﬁﬂﬁitﬂr@ccélﬂﬁt rs&bxdji)f wirb lqyh donieed pya_néj;@elme 28 @

therapBLg %eng Acé:o%gl 816@4&?(11&%@@%%0@1@511& th@xoaﬁnmmns{ rate

ution. The actjve - M
cyclodtat Mﬂeﬂfmaﬂi ok 3O REITBIR GEFEYS € 4 TR g
CYClggti[%Trlﬁ e{’e?gba%w Bn%& k}ﬁﬂy&l@dé}dﬁmﬁ oﬁﬁ@ﬁﬂ&xﬁoiuhﬁe tyrlodextrin

terin t S I
- derivdiive {weter-objubletbeits dofjusd @ §é&8§3ﬁ Ofoﬂ% legjgyiﬁ{}?OOrfTéwafEI
oACG RSy hS&he e tivels Repsedentt mnulp
QIZSngaFg§H?%é?ﬁ§t§e form of a powder dissolvable in
wat er and to di ssol ve 5before admi nistration or to

Purth jﬂ%'ﬂ& 55@15‘(%156165&6 ﬁoﬁ%a%xﬁmﬂﬂu&ne— oblodazirinof this

scl os is a co X reitula (1) or 2
comsplal/eRPELP FOF A RBEB I LS **%ﬁl‘ép*af’éz%‘?“ﬁff%?lﬁn o
salt tﬁé@&rﬂ"‘éﬁ aact;ﬂcmldemlm fPrcfam et dbi et gﬁ cyela %‘i&lﬂ%s?fbﬁ watet-
iul tiparticu s éﬂéstrb‘é)lubﬂI fatleast
SGIUb@l%ﬂ@ﬁ & %‘8 Ut |(§%§& %2%2152{?2% 0 gg\g A
05 qpmogﬂtvea’tarl At T hi istthapresecesy %1@36%%?15*5 3?’%11? 8r—
rophilic or Iipophilic- type creans
Eﬂqﬂ%ﬁdﬁs%ﬁ%ﬁ% q"‘siéﬂﬁléfjllqueous or hydro-al coholic gels,
| otions, for topical, transcutaneous or vagi nal use,
intra-uterine deV|ces sol uti ons, suspensi ons;
i mpl ants, for ophthalnic use, suppositories,
suspensi ons, sprays, solutions, and foans for rectal
use. The present discl®sure further provides use of
such a pharmaceutical agent in a 15 pharmaceutically
effective anount for the treatnent of such diseases
in a patient suffering fromsuch.a di sease,
preferably bronchial inflammatory di seases. The
conpl ex according to the disclosure is preferably
adm ni stered at a topical, percutaneous,
ttansclermal, oral or parenteral |evel.
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The present disclosure further provides a nethod for
t he manuf acture of a 20pharnmaceutical agent,
preferally for the treatnment of such di seases,
preferably bronchial inflammatory diseases,
characterized by conpl odng ? trioxopyrimdinew.th
cydodextrin in a pharmaceutically effective anpunt in
wat er or buffered agueous sol ution preferably

cont ai ni n e} fubst ance
o+ g Besenfdp el g TR ik Aoty B2 o

1B yaikidige 2gdodexhHl ed ;olpedi vadadds aéw}ddaés&l fcrrt% are
al pha-cydodextrin and i'ts synthetic derivatives. such

as HPaCD, nethyl ated aCD, hydro%butyl aCh, nal tosyl
1@eaa,corg,biebcmgrumamhwmnm@aé%113 bRk synt het i ¢

[ of
tBP Am.“ i8e F:\J/%gré%éx 2 g dnc @g?%alﬁﬂzt‘é Féigl to :is:élg o

cydbdmw PS‘tf‘FI@iEl}’Ofﬁ“ gry PR and it s
synthetic derivatives such as PEPTCD, RMICD and

DI METCD, hydroxybutyl TCD, ucosyl. yCD: |
ThepyeseRhisslogins alsoRiYiEcs ) @Hﬂ’ég‘?{&%&r “"Jés{rgk%o?&g‘j‘eﬁ“p&x

pRAAL TR Ekihdd ahereofpefsiriblp fori the gefiegt o of brogchial inflammatory

t herapeuti.cally effe de¥irin@compl ding to the
Fﬁefncd’ﬂa#ém% fygrl?}fl %%Iem(gﬁg é}t;H(% cast one’ %gg‘aoernrl nO
wel | as eutiEaivk Ymameept abl e

‘ﬁl%? YR PS anpagl Vecﬁlélp?%lﬁu gtu é:el%gtf a medi cine for a

t herapeutic, prophylactic or preventiyve treat
Thishaahoweicreai seeding|ly Hedisdesuretripalighls &eﬁgﬂ?‘gﬁ r so

@&l 1 i rtant or -
B T g e
@ma@tm SR GIOT ch&gau@y4 rréne by af fheran
G@}Mﬁ@ de ﬁrév‘eﬁt&é iieah:ﬁé‘ﬂtrté rhentataid mhmuse tumors, metastatic

erably 'L-lysin
%Wﬁa%‘%?ﬂﬂogéf%? E%F%eﬁllere Cg’l‘ ?1?%6}1@9?{3{0@& i&, ulcerations of
tHan %ﬁﬁ& ur ghefosdermij cbnenchil  Anfiaremaloett |dé963368, bronchial

ngpjﬁﬂoggplg_ l aCEﬂ_flsC o sl?(fhle%egtﬂlﬁﬂg g@ﬁt: Beru@ive f@monary disease or

nesses tail ed Description of
ebdpdbysemmvent i on 15Pyrim di ne- 2,4, 6-triones
(trioxopyrinmdines) accordi ng to the present

i nvention are those of fornu
Tihg prgseapfisclswy pIso RRYIER %ecggq ﬁ)m('m% KY C%%\ﬁlggger rupt ed

tlolgr)g)%yrlonﬁldmg-c?cﬁo% xtrin complex accordmg to the disclosure in a
pharmaceutically effective amount.

A further object of this disclosure is a liquid aqueous formulation of a complex
according to the d1sclosure the pharmaceutically acceptable carrier is water, the

composition to administrate being an aqueous solution. The active substance

according to the disclosure is then in the complex state by inclusion in a cyclodextrin in solution

in water.

A further object of this disclosure is a liquid aqueous formulation of a complex

according to the disclosure in the presence of L- -Lysine (L-Lysine congentration

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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times by -S.-, -0- or -NH; or 20a group WYV, wherein
Ws a chem cal bond or phenyl; and - 6 - Vis phenyl,
phenyl oxy, phenylthio, phenylsulfinyl, phenyl sulfonyl
or phenyl am no, which phenyl noieties nmay be
unsubstituted or substituted once or several tines by
hal ogen, hydroxy, Q -Cs al kyl,, Cl1-05 5al koxy,

Cl- C6-al kylthi o, Cl-C6 al kylsul finyl, Q 05-

al kyl am no, cyano, nitro_or, C6-al l ryl sul - .and
RBitacd abGingldkipé discppshs BFkiy %%CPB@@X ?%e ?Pﬁlg{jlggs?t | T ut ed
cgrﬁl SUbSE k4 e ORevaer inwhe preseee bfLAgicoxy or ani no
Rd may optionally be interrupted once or several
times by -S-, -0- or -NH; 10a benzoyl  group, which
Ry nbEobiHaesis! ditdisad isor copplss micowiingdo tiadiclopredey &gy

~tines by hal ogen bddrQlisbIeRblalik evayer 268-tG6lissolve
S&%}Eﬁﬁ%ﬁﬂﬁg?‘ 1%"(%‘15%% iao?&%Q al kyl'sul finyl, -

1KF e aliioyisttion oy ity admwinissae PBAYIC]
Q Q al kyl am dosul fonyl, bis-Q C6-al kyl am dosul fonyl ; .

. 15a heteroaromatic a?%alncog]rpgey(%du(a 4 18 dRRRAYatenREl forms

Rétrdroiopt of v i &-unsubsti tuted or

substid W g& RGE] Forih @ferdahinistrtion hehithaceyba, tablets, capsules,
Hydr oxg{/, Cral koxy -'

QulTipd taduley

Wipditidleft EHFieRS oséléﬁﬁ’b‘%t%%st:@r%|5-Esé’ﬁ§?i?m€}%u§§is’ Sulslfenzz;li’

agdcﬁnﬁlﬁﬂils fol%aﬁaftaiak ¥htriistratitn, Gelutiond oF| R f%%g‘l}}%h ;
Qarkyls i.n ; LAARG A BQstlus or hydro-alcoholic

TdroRRiB? BB E??Eb%gpz?‘l {%/e‘?ig%n%%su tggg%gil , US%’mindtég ul ltif 0NV hevices,

IS -16X8nsa | fisy It%ﬂcﬂ' pgtanisfuiagdoUs il Ve THe

S e b0

SR BT R b dupptttis, upensions

[ ~of the conpounds of
dpsy31dobutidnk, andsomms IfOl‘aSCtﬁ-Héﬁef pharmaceutical ly .
acceptabl e salts, enantioneric forns, ‘

]

. The present disclosure further provides use of such a pharmaceutical agent in a

amount for the treatment of such diseases in a patient

pharmaceutically eﬁe¢ﬁve 7 :
preferably bronchial inflammatory diseases. The

suffering from such a disease,
complex according to the disclosure is preferably administered at a topical,

percutaneous, transdermal, oral or parenteral level.

method for the manufacture ofa

The preser.lt‘discl'osure further provides a | ‘
atment of such diseases, preferably

pharmacentical agent, preferably for the tre

* bronchial inflammatory diseases, characterized by complexing a trioxopyrimidine-

with cyclodextrin in a pharmaceutically effective amount in water or buffered
o1t auxiliary substance, buffer,

aqueous solution preferably containing, in addition, an

preservative, solvent and/or viscosity modulating agent.

The preferred cyclodextrins are

- - alpha-cyclodextrin and ifs synthefic derivatives such as HPaCD, methylated

aCD, hydroxybutyl aCD, maltosyl aCD, glucosyl aCD.
- betacycodextrin. and its synthefic derivatives such as HPPCD, SBEBCD,

RMPBCD, DIMEBCD, TRIMEBCD, hydroxybutyl BCD, ghucosyl BCD, maltosyl
BCD. ‘ |
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~groups are el ectron gefigiyen

25di ast ereoi somers and racemates, in the manufacture
of novel pharnmaceutical preparations. As used herein
for R2, the term"C3-C20 al kyl" represents a |inear

" or a branched saturated hydrocarbon containing from 3

to 20-, preferably from4 to 12- and nore preferably
from8 to 12 carbon atons. Bdanples are butyl, hexyl,
octyl, decyl, 2- 30ethyl hexyl, 2 ethyloctyl.

Preferred C3- C20 al kyl resrdues are n-octyl and

n- degina-JFakdearia2mdaiti pynthetsugerivativaseurhisar Hiptdy RMyCD

once a atesviiCD . NH-

or o PG bl SRR Epco L 1O malteg DL

groups are 5-ethoxy-npentyl, 9-nmethoxy-n-octyl. The
cLédo‘é:?rQ Eﬁo bdﬂcérﬁkﬁrspbﬁfﬂlbnﬂmuﬁw esnpofitidMicladieg, in 2

prefera ocated in p- and/or sition
ahpgpgptm]\iy affeetivy ggﬁmtw 9 Py %?%ﬁ'ﬁ)@ﬁ d at least one
8BMin ep%gxarao ¥ aPp hﬂhiaoasrmcpﬂhe acnemabbngdmcr, for the

biyofy
b gé oID- phenoxy flﬂr @1%%%'(51 hl %@ﬁ%ﬁ&?&b‘??&%’sfe treatment

|éﬂﬁ%ﬁb&%&ﬂ&ﬂﬁ@h&ﬂkﬁﬁkurated hydr ocar bon, cont ai ni ng
from1l to 10, preferably from1 to 6 and nore
preferably from1 to 4 carbon atons. Said
ClhiGlifabdeylso nrmyerbseusc nf ephempratics seBPsiios Beudias My

¢ e
'ﬁbpapgﬁﬁeg¥§§%y n’ sugﬁNa way binh?gﬂQ-bpa least on

I efdodafrmseﬂ Lelysiat oy [Lesreine @rrflrzlabgrén fﬁmeﬁse‘r@, 'f\seﬁ) posmblr a
&5medn C}c % bRl !§a¥'he19 r oy ihe abendfydnexyf ahyedicine for a

B
ﬁ;@r;géélo;%npbr Cof pnererkse FE TR LR AP g ilnesses

used in "heteroaromatic acyl group" in R2 denotes a .
15 five- or, six al‘oereo.aronatlc ring, wherein one,
tRiefailed Descgigtion hthelavention, oyvgen, nitrogen or

sul fur, and the remaining ring atons being carbon

{ ONTE, .. S e SLOALD 3}3%1&% BRYdiBE thUseGrk@nt invention
3%6?%@?“%%%ﬁ5F0P . g%%#o es gﬁ suc Ehetergn o R
afrotisé of faemirlagiibups are furanecar boxyl ,

t hi ophenecar boxyl, 4- im dazol yl carboxyl,
3- benzt hi ophenecar boxyl , pyridylcarboxyl. Preferred

exanpl es 20are furanecarbox I d t hi ophenecar boxyl .
The term " heteroaryl as gsedNherein nmeans
het eroaromatic as defined abowe. Preferred heteroaryl

residues such as the
nitrogen containin@ 6- hehberegd rings IlTe pyri di ne,
pyrim di ne, pyrazin ; ,5 tr|a2|ne speC|aIIy
preferred are - the heteroal\lrllvh groups pyrimdinyl or
pyrazinyl. 25Substit t ich may be present on the
phenyl” or heteroaryl grlpups of R2 are principally

| ocated at any positiomQsuitable for the respective

substitution reaction.

wherein

R is - C3-Co alkyl, which may optionally be interrupted once or several
ﬁnmsby—sﬁ—o;or%NEL;or

a group W-V, wherein

W isachemical bond or phenyl; and
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Preferably one or two substituents are present in
(ﬁg}@a and/or neta position. The term "Cl-05-al keé

HH&¥ei n al one or in conbination with Q C& %ﬂ‘}bmm-”"‘s
C1- 05- al kyl am no, C1-C6-di al kyl am no, CrC6-acyl,

C1- C6- al kyl t hi o, -6~
30al kyl sul fonyl , C1- 05- al kyl sul fi nyl G -05al kyl am nocar
bonyl , @ C6- - 8 - al kyl am dosul fonyl ,

bi s- Gi - C6- al kyl &fi dosui flenyl, phen@ogs, adicoxlyisiay bpleplylsulfinyl,
denotes a |linear or ?E?{‘}ﬁ#ﬁ% lsa&ur B&ﬂd;ﬂ}{ﬂl ocq&ﬁgp phenyl

wth 1to 6-, prefer 4car on ‘at ons
Preferred exanpl es ameoiptssimyy, beungy Sﬁwwsubstmltedonceor

Isogrgpyl ordter: buga/deralﬁﬁﬁ‘es rﬂﬂoo&@h R cl-c6
used herei.n denotes I near c u _
5 hydrocarbon cont ai %kﬁ 8! le@lqés‘{“g“}g’ Cr-Co-
carbon atons and one alkylainifio, ctgmhi ﬁltﬁDdildSer-fa]liyhﬁlfonyl and
doubl e bonds are present they can be isol at ed-

conj ugat ed doubl e bonds, preferably conjugated double
Béndsis Pr emlmkﬂxwmhe&yhgmup lif yrisubstitpeadtaadizbstifited one or

The term’ E%Jr UARH DY &b o d
| i near or g%%r%ﬁﬁ (PS?' ro]gﬁérbon 10cont af] ?ﬁgﬂgsﬁb&éﬁm@te
pr ef er abl yoBcaQr sgves, "PFie‘l\B‘F“ef erred exanpl e

is propargyl. The term, haI ogen nmeans fl uori ne,

chlorine, brom n i odi er ab chl.ori nge or
o or 1 e, DO P e 040, DL oL Bl el O 08,90 once o
her ei n neagseRbetimienoby tlhul@enprhydessy, thitmsC;-Cs-alkoxy, C;-Cs-

15preferab| one or.t S

"phar naceu 3111%0’ (%:‘ (20?%5]1@% ’s%‘l ?" aﬁcgfsﬂgggl Qé r% erylsulfonyl
bef or e r ef amilasolfcahy e@tﬂ%wﬂtylaamﬁdeadﬁmﬂ, is &l -1G-abirylamido-
base- additigp splts that retain the biological

ef fectiveness and properties of the conpounds of

formula (1) and are fornmed from suitabl e non-toxic

or gani ¢ or, haerHafnsti@sdylisroRp; & gani ¢ or inorganic

bases. Sanple 20 add-a drtion salts include those
derived from i norgani c adds such as hydrochloric add,

hydr obr oni g i}~ hyrdrigit@dagl agl-dup,s whifich i ereacic@ubstituted or

sul famc ad hor| c. ad nit
t hose deri Y ahﬁ?%ffn Cer%& &b %gnangl‘OXY, o Cs-alkoxy,

_ p-tol uenesdi C@mﬂkylmm, (éaCd dl}ﬂwfﬁﬂazid, cyano, C;-Cg-alkyl, C,-Cg

nmet hanesul _ . cc -
citric addﬁ&ﬁiﬁl C ag%6 Eﬂ%ﬁlg% & una??t%éigﬁmﬂm’ Cr-Go
the |ike. Ssdpilonyh s@a'gdd‘tuf}’ﬂ%‘}ﬁ@bl ts ifcfeekyl %mocarbonyl
those de“é&ﬁﬁoﬁ:&%h ”@PCH@]]{YE%&&%!{H 1, Sesddosi@nag, bis-C-

et ranet hyba &%@%pﬁx'de%ﬂgg B B RS
a

modi fication of a pharnmaceuti cal conpound (i.e.,

Pl Bt e ap b eafion 2 LB 5 s formpta 0 o

well @bentberl phatmdcetticalliy gaasentalde dt salts.f | envadtiomidric  forms,
&?&er@? S&BEL I¥d Oxfacéiﬁm%? U&Cﬁhé Hrfiuffende o t‘\&%%l pﬁ&ﬁa'ceuucal

armaceuti ca sage Forns and
IBep3reens. Syst ens, 6th ed., (1995), pp. 196 and
1456- 1457). r 9 - The conpounds of the present

&;E%L%@%@C@g /Igg g%;%?&r eCc,jye;; a(ijky ;épegs%n{sna Pea?’ o%6a 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-Cyy alkyl residues are n-octyl and n-decyl.
The C3-Cy alkyl group may be interrupted once or several times by —S-, -O- or —
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 pBazireferabliphy P dFxrenples, f@- such dmeCp

According to the invention, the follow ng conpounds

are particularly preferred: -

WOy | - 4- y1- 544- (4-ni tro- phenyl) - pi peraZ|Pﬁ:I@P)¥P956’O3343

yrimdine-2,4,6-trione 5(Conpound I)

5-(4- Phenoxy phenyl) 5- (4- pyfi-m di n- 2- yl - pi perazi n-1-

yl)-pyrimdine-2,4,6- trione (Conpound I1I)

544- ( 4- Chl or o- phenoxy) - phenyll 5-(4-p m di n- 2-yl tgi
@i‘ﬁr}bmsmrﬁﬁ -ethoxy-n-

%@M@lﬂe@oghhggc@ﬂphenoxy) pheny11-5-(4-pyrimdin-2-y

I -prperazin-1-yl)- pyrinaidine-2,4,6-trione (Conpound

1'V)

e 4abdduddtonnhp beay Mhoiaﬁem&ﬂﬁf Sare $r8ytablyi ldéate@iryp- pad/or
%aazu%]'olyl) yrlmdlne246tr|one(Con'pound

95) is al so apparent that - when the

trioxopyrimdine derivative (1) contnins an acidic
sych a boxyl.i r f _
ﬁéfgltaglyt ﬁ]% El%ﬁpv’él@?{\{e féa b?lt&ﬁ{?ﬂ&gg ! bi@%gﬁ’;l'l ﬁﬂé’ﬁ%xgghenyl p
rwbemm@yh@rl@m -Phenpxpensh 3t4<shfkﬂ@r0 phenoxyphenyl.
above descri bed adduct - type salt, the
i oxopyr.i m di t drat e f.orm or
?brz S aCrorat s G N aiPelCaFPTERES 2oHFaY OF PRuichih saturated
oddvcidboh, @htdifiegfreas 1Ct0mm)o ﬂﬁer@lﬁlytﬂmm fl a6 GLana Jﬁb:)e Iamférably '

g e P P R e 3

(in)es b 568y d0dextNHhs p(-c{ﬁa)abb'dwem amg meretpheferabiyaintsitdna way to
B Y SR AR ey B e s o
ablkel ngrewps  are glhy vk o Sy dgesypEoPYlo s@thg)mﬂlw 1,2

81 @1 éﬂ%ﬁ-q glug & pre respectively nanmed a,
S? ox)t y cydodext rjlwns 2’ | 3CD and yCD).

Q/dodext rins according to t he - 10 -
The term heteroaromatic as used in ,heteroaromatic acyl group® in R? denotes a

five- or six membered aromatic ring, wherein one, two or three ring atoms are
oxygen, nitrogen or sulfur, and the remaining ring atoms being carbon atoms. Said
heteroaromatic group may be fused to another phenyl ring. Examples for such
heteroaromatic acyl groups are ﬁJranecarboxyl, thiophenecarboxyl, 4-
imidazolylcarboxyl, 3-benzthiophenecarboxyl, pyridylcarboxyl. Preferred examples
are furanecarboxyl and thiophenecarboxyl.

Thé term yheteroaryl® 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 respéctiVe substitution reaction.
Preferably one or two substituents are prf;sent in para and/or meta position.

The term ,,C;~Cs-alkyl® as use& herein alone or in combination with C;-Ce.alkoxy,
C;-Cs-alkylamino, C;-Cg-dialkylamino, C;~Cs-acyl; C;-Cg-alkylthio, C;-Cs-
alkylsulfonyl, C,-Cg-alkylsulfinyl C,-Cs-alkylaminocarbonyl, C;-Ce-
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i nvention are cydodextrins per se or cydodextrin
derivatives, which are at | east water soluble in an

WOLBUMT038F 0. 5gr/ 100rol at 25C. The wat er - sol RSITEP2005/003348

cydodextrin preferably used in the present -invention
refers to a cydodextrin haviifg water solubility of at
| east that of B-cyclodextrin. Exanples of 5 such

wat er - sol ubl e cydodextrin are sul fobutyl cydodextriri

alkrioxidpsifoprks Yiidaeki-aikslamidosdioprloy dadexalkorycarkaayl denotes
S&Hdesy BPEfa%Q]fled kituPREd hfdtbdrbon with 1 to 6-, preferably 1 to 4 carbon

sul f obut extrin, hy [0) I-B cydodextrin,
HETD P med %&@s&qr? Hleﬂaf#p&%ﬁt ROy igpigpyTor tert-butyl.
Cydodextrins preferred accordlng to the i nvention are

BB R IRaT bR R TR e depshedomsarurated

bipilideSiboa proatdnial| 3/ tos Gh irefersbd 2 ito 52caglpeh Riwn®)god one or two
HBhEigt‘l%édg 3,’[?'&9&%1&51515‘ Eg&{ﬂ Sfegﬁ-@sk%h’}’thgg bl be KbRekd Br Zonjdgated

xtrins
dprble éwoadmprefgr@btﬁ tqmwt%tt métl@%mdSnP@ ferpedgramegles jgrg allyl or
fdRnopunber of 1,7 to 1,9 nmethyl by unit
gl ucopyrannose, RI APCD), hydroxypropykydodex-trins
(HPCD, 15 hydroxypropyl ated cydodextrins preferably -
Sub sdrint L@ﬁ@s—&&iﬁ%@‘ﬁhyud&& Ih&i:e}tn IdBncﬁIaSat linean o2 beandhél hydrocarbon

%HP % g ?‘t:gd oXlg)‘)g %}ﬁu g(f %d & heECIX lﬂgee)ﬁerferred example is

paqbQ§&nethylethylcydodextr|ns ethylcydodextrlns
anphi philic cydodextrins obtained by grafting
E‘édroearbonatgd chains in the hydroxyl groups and

3 ﬁfgnatshaéoge@ ferans fuacpardhiaing, biamipededing preferably chlorine

Xkrins 20and triglycerides-cydodextrins

obtained by grafting cydodextrins nonoam nated (W th
a spacer arm. Adjuvants according to the invention
The teroh Y, Séveenl Gimés“adsginstidnBerelir Bfeaniabhy; thrd, hieBeor BUE himes,
%# @pts Caﬁg ﬁgysed to increase the solubility of
B A Y OBRPbNERE Sy ternary conpl ex formation. The
trioxopyrimdine -cyclodextrln conpl ex of the 25

PLESEREL S@%’a%?ﬁﬂ: a@@ep%l@'sgﬁd a?yusl%aoﬂ&giﬁln gei%ﬂa refers to

aque ous t al nrng the rioxop é{lm
euiventipeal eastd ad@nanwatt@pr sh#tx ﬁ@l}/ dalire aturﬁtamrﬂ@e bloloﬂcai

Hﬁécﬁ’tréxﬁ-,@é AR FropéiR@EMd tdin &ﬂtﬁ%@fdrﬁuﬂi‘ (1@ aﬁ@ Bte Bfmed from
F% r abl { one nDI or, nor e based 01 ) wg g 1
E‘-‘o‘tﬁt’r QR APHEanIS T én%fgﬁ‘tlcta 85 PTEeRIs B ”fb‘? f 8BiSy vample
Qer@dHﬂion sﬁlﬁﬁm}&ﬁfdeltﬁweaidriwe@ ﬁeﬁmh@@mdaci’dsrmth as hydrochlonc

0 TGt EBFgh Py i ARV p NG o Biicadlpy phosphori
4dicband nirit Iaads&:idr@rols& dqnwﬂ ftdme Otgammpiﬁ st ghi p}mluenesulfomc ,
Acﬂ? rs?@ﬂr?é act gﬁ{aﬂe&lﬁo ¢ dcidTokald 4 cﬁﬁlpa?c%fg tﬁ@ abifmalic

uci ng t queous sol U

asihnlipttic ﬂ@di ﬁ,mpm a@é,dawif the bikef Spepla base-addisions wits jincdude
HotEAPSTE H#b5 SARMRIARAP HBs Hﬁhelséfdﬁlﬁloﬁﬁd, 2{ aflr RrRy Grmmonium

When . cyclode trin agueous Iutlon i S

Igiir for (easmBly Fetram ﬂém&fonﬁlaprhyriaomfe tTgsrcgemlcal
ﬂn&dﬁcﬁﬂ@m be>a p‘h@hﬁateluﬁlalbﬁhvpaﬁmdt(hes@dmg@ inTolaaaly kseﬁtechmque

hing.th ui | kes .. . however out
VERErou 13 e cotigh el BlooiR P s R B hemical
sadltility, bygros@picityh dowalpitioy et saltibibityt of sonopornds (see, e.g., Ansel,

r| X Y t

AT PR D THRAEH Fhof SHITDLR BRIEY SieflS 6th ed.
mﬁgﬁwpprﬁﬁamﬂé4§6ﬂ#5€& in solution in the filtrate
t he conpl ex being soluble in water. The conpl ex can
al so be obbined by m m ng a solubilized known
quantity of a trioxopyrimdine of formula | in
aqueous solution with a solubilized known quantity of
CD by cal cul ating the adequate proportions. 10Anot her
way of obtaining a conplex is to add a solution of a
trioxopyrimdine of formula | in a solvent (e. g.
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invention allows the conplex to be obtained in solid

form One can thus obtain a 20 conplex in t f
WO M/ 8i¥¥phous powder. It is al so possible toq’%ﬂ'f(]g{zﬁa%m“s

the conplex in the solid state after dissolution of
CD and a trioxopyrirnidine-8f- formula Tin an
appropriate organic sol vent and further evaporation
of the solvent. Other methods can he used for s Ii% .
Thenpirapamdsr ehahat PresenirEmione cf 7% PreRAS ramsn‘geSG‘F e in
EPYUSRRYS QR4 9o 1ysshexopyri m di ne of fornula I and CD
In avery small 25 quantity of water, then conpl ex
collecting after drying or the use of CO2 in a
ASHRALG tblthERlversii &, ehd followlngicogpmunids aveppytidulirtyiprefetd:
formula I and CD in presence of CO2 in a
supercritical state. The conplex according to the
SpBiﬁhmw—4iﬁ@m-(ébnimphwl)pwepm@dl-ﬂ]mn@égwﬁé;&trwné
( nng{mg own per se froma solution or using the

ste net’hod, where the weight 30ratio of
cyclodextrin to trioxopyrindine should be between 2
(@ : 4 DyrinBAH:-2-51-pipRteimdhyy)-paiwkine-2,4i60
52%,%3Fﬁ§§'g9 éqgreferabl yﬂ?ii_%ltﬁﬁe reg}i&)on of 2.6 to
igom WD 2005/ 097058PCT/ EP20051003348 (for.a 1:1
(compbaxd Mt h cydodextrin) or of 5.2 to 6.2 (for a 1:2
conmplex with cydodextrin) for a nol ecul ar wei ght of
the cydodextrin of about 1,300. It is preferred to
spidef@aChlot dvphemory) ghefiyl b (4-rysivaidin-2 ai-eiperagdgird oils
cyv.dedexty aration. The cydodextrin
Pé%ﬁ%%ﬁﬁédf’?'gﬁ&g the preparation is preferably 5
(Betpeund HO) and 400 inM Preference is given to a
cycl odextrin concentration of from 100 to 250 nmM

5 s DU FosEHeDE - Bt R RS G g b i

_Pgﬁn{ime@/g@aﬁ@p;éri n is based upon the total weight of

he aqus cydodextrin preparation. It is further
(E;PE’IPé’ngg&fo prepare the conplex froma concentrated,
aqueous 10 cyclodextrin preparation in the presence
Ofy A1 Brdys! 3,54)- e -6L (4l o irRRIE D dr@dih-Q0y1)-
Sg@t%e‘élhor%%ﬁ%n %glglgﬁ]m \L(4, pref er agﬁy etweéﬁy 10mM
rarisnidioe-2dvo-ardneore preferred between 10m VI and 100

Thegvoydodextrin concentration of the preparation

( oul§ 9 , .

I's preferably between 50 and 400 nM Preference is

given to a cydodextrin concentration of from100 to
12RQ1seMppReae it Rtheanhd hrivxoffrimédise steeimatjve (Dhepntains an acidic

mxtures are jntensively stj , . ;

PUFYSHED B2 Wért’ CSOHHE ac%/dé%% 2%@?%’@%8 A (‘j’a-%glofr? e salt

witiea bae ala the agtlic mbietyhe aqueous cydodextrin

preparation The reaction tenperature is usudlly

bet ween 20 C and 80 C, preferably between 20 C.and 60

1g adgisioni to theatioyerfesabedbigugarnp il ths tooxprytiasidme Ry take

ARk ko bR sol¢fked ﬁgﬁnqunewme aﬁ@ﬂ@QbB:IatHiﬁ_cla&@lb?tﬁ that of

at’ I east sone S r enge i iven to a e ion

the frec Gomapund 2l therfogye (5 SPACHSR PT FRPPRIRGPT the OFhnula

(©PMREEN s RiclikiaqautobibsEtheentippunt loé thedantilefDni xt ur e’

is filtrated, if undissolved material is still

present, or used directly, if conpletely dissolved.

Qyfclodlestrine §CDY hecardinglte shesiaversion ae Fpalie @ligesagchariggs produced

chr @2R0A G r C ARUNEASer of

PR lE GG GOH B Sarc Bhithl) YompRdane Rt e

ghumpytanavsecanips axostp Fnéior §h theas crlderirals e ResPeftply named
r S {drd UpDas RODYNDydGdxwas Atording to the

%’r’%ga%%leg%%&% ri oxéo(pcf/tgi mﬂ%:i ne i ngztrgj{:t abl e. According

to the invention it has been established that

conpl exes between a .
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WO P

trloxopyr|n1d|ne of formula I and a cycl odextrin

i ncrease the solubility of the 30 trioxopyrimndine
amazingly. It was al so f.ound t hat t & T/EF2005/003348
formation of the conplex did not interfere with the

phar macol ogi cal properties ol0the trioxopyrim dine.

WO 2005/097058PCT/EP20051003348 - 13 - According to

 the invention jt has been est i shed that conpl exes

BRteREem a5 EXGQsleB YRS PHI i Mo Rufiggivetivey, which are at Jeast

GAE dSKbIeli aR BEh Ut BED. svﬁmo@uchst | ysine or -Larnine

i ncrease the solublllty of the trioxopyrimdine in

wat er amazingly. It was also found that the formation

The twhecraohplesycttidixtrt piefitreblf @sel ini the ptésent invention refers to a
0 r t L [

2PRSIRG L&%ogg%ap@ [ BRBik 2F ?Pfea&t}ﬁ Hldpig i qwdg.kfﬂnd EREmples of

ar e
sarnuvatei-enleblas aydiodertoins aror Slﬂfq dgrtripg hydroxypropyl-

%ﬁ%‘kﬂg\%gf IIﬁﬂt r I%&%ﬁh%@ Is;g%vaie{e@bl Tl pati@abSsutfobutyl-8-
BB i hmreweyullagﬁaﬁﬁﬁ%o Ao crdrdepiigg oppd salts

&ﬂtlon may be used as such or in a powder form
which is obtained by renpving co-existing water. -
10 Exanples of the nmethod for renoving water include
Iy dptéstiiaa ptederred dcardinggtouthdeinverdivncad Preswtidcycladextrins
Y h
Ok SO pqegh%@gg HeA6anNlh ARHLAT deRerins (DIMEB)

rcularly e’trioXopyri

(pttoabdi tsubstitotadhliax Zokndhi ges ewitmgthyleydodsxtrins - (preferably

?ﬁﬂ'ﬂﬂté@ it 9, & I 8t S6) h'rr&’t’cﬂﬂn eﬁfeﬂf?latéﬂ"a clodextrms (]t)referably

mnlstratlon or 2§aren tra

pgbsyglt qub ]a eap% 6% fp &89 methyl by unit
g&r @:E:ﬁise,ad m nRM[I@D),OH ﬂ@ﬂtm)@'pf@ylcydaﬂdﬂ’inect i OfHPCD,

| at d t Ly. .
I G S A b W A
pbsitipn esa;ni 3| &\IErﬁ(ﬂ]DnI-ﬁ?ay Gié))nstdfoﬂ]ue;diethg:pmqyiemm (SBECD),

d
e T R
~ aophiphglice mp@éman% galu@fdt brregrafiing rhydrefeghenage in the

‘ awé d%&lﬁ‘éFf’tdﬁﬁ’ FURD

&;'59*19%% e% s 4e B&ﬁg‘aﬁfe IOOfoBE!ﬁI fﬁd arudzagl étﬂﬂfesie@@l' &clodextrins
psu ran ese

Xg;pnf; %?Wnated
afth hisyRSr HUOD as ex0|p|ents Iubrlcants and , :
blnder% The i nvention relates to a nethod used for
treating bronchial inflammtory 25 diseases in a host
Adjavahts |att:dfnéﬁg tofthsinvhnticreat iekysipe er b—argmmpepme&lrﬂyy L-lysine.

. h b
SRR B0y S5 LS00 SR UG e SLoeB gt by
tarhayi cmmmiex Goroaasicen. SEhe trmmpm@lqemrmk@mr@amwplex of the
ggsgr&tw&ﬂ%ﬁ%a be%&»&}ﬂ@d i éﬁlﬁdﬁdﬂié ATHERG QY sglhlﬁgﬁ%ﬁntalmng

e bronchial tree rel or not .t an a g%%
raox@gf(rég)l e water-

hesioneryrinpding jonf|salhbRare

@élhbl@ Ry Sod%trBPisSisedrh ah Eﬁh@uhﬁ& prefrubhii (ﬁie I&B’D&‘ﬁﬂﬁore based on 1
enhanc

cIe 0 .contract i t he. nucus

8 e, G R BREHIE ar BB P Ptk B b sl ispol, and
p@rti&elaﬂﬂ pedegtblyal-2 mgolfcgdbdextrie ger Wohigiokbpyropidise of -
the di sease. Airway hyperresponsiveness is a hall mark
of the di sease and is responsi ble for npst of

Shaptighrs . thlr@m@:hmaaﬁcm @d the\owater-soluble cyclodextrin, the more the
%99%@9&%% éiu@oﬁl%ﬂigses 11{6 aﬁcﬁla@lﬁﬁfaﬁoﬁ%ﬁ%ed on
I SSU

types (e e y@ cells, snng{
thesmethod do1 Brodiuﬁmgéahﬁaﬂwé '§n= B EXarppg dfgis produced by
REOSNEIADreDuer id b bérRPdragtSrangs d%ﬂrbﬁnidt&?froﬂﬂdé fol3e° C
bronchi al renodel ling events conpri se many
aspects mainly consist-in a dep03|t|on of
extracel lular matrix conponents in the bronchia
wal I's and an 5 hyperplasia of the nucus producing
cells. The use of conpl exes according to the
invention inhibits the inflanmatory cells influx in
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10Wor kshop Report, G obal Strategy for Asthma
Mana ment and Prevention (NI H Publication No.

W03 The invention therefore further relBATAEP2PRH003348

a met hod for treating or preventing in a host nmanmal

in need of such treatnent chrloni c obstructive

pul nonary di seases using conpl exes according to the -
invention. In such a disease, bronchi are inflanmed
Wheanch tdyeloderdtis glqaeatss ssobitioppds phtitsed cwithd apr sdwse of a

%158 po%}lé 0P g% tﬂg} Loy ?1?1%3! foMlakioh HeRPRAT TRde two

tion o norrra extra [ ular ma

ri X
owhisvlceniteschip éﬂé%\%‘éﬂlbﬁémr takpss haweeery eb%traﬁﬁ a fgyedays, so
éia%eﬁ&@ @nﬁéwcﬁbﬁﬁnbrté\%ﬁt HREH smer &ay@eﬁﬁrhﬁRﬁtﬂde/,solubﬂlty of

oppBRjeIaAceaing Tt PORIERG b et fng (B lration of the

ﬁ(ﬂhﬁéxﬁﬂldw& r&dfemhg)dxefdgﬁnﬁléﬁﬂﬁmhglomm plicefilents, thge dompdex being
ed o .

arlE T SR T Re so BeRgr G B Py VI PRI town

quaedpof a trln@coalymmdlam Qf/éd)ﬂnsulaﬁend@sqquay@]@hpy with a solubilized

P AR tiogios e

er o Physi ol ogi cal
problens al so occurs because cif the derived

Ryo8et R{a ¥ af b@tﬁuﬂﬁg ﬁh:o&ﬁ}ﬂé@ﬁ tfa Qﬂﬂ{a%ldﬁdne@f d ﬁldxbtpynmﬁme of
i on Sln sfunctio r,at,ar
STl ot B 8B o ack O nORET T Ao PRI REAR, grucous

- gltigrt. eShe e@ﬁhpi@s: t@nc dedf@amelaiafiar euffivicat vaireieg, cither after

i e T e

preferably adm n| stered over several nont hs or years,

fiPail Jﬂf‘eseoﬁkﬂhgﬂﬁ 0 tlr%lﬁg]tq%r fé:xa 1@15@1@9 Y,om%hﬁ a solution of L~

conpl exes are adm fera

Bsings OF 1LzA0gi6Re Rminoagid GQHC&DB’F“% owﬁ'ﬂYIa%rfdo AO00 mM,
eE‘JiaEl? BeivR¥h A0SO SOTTHIM abatma@rprefeefea efWeen 10mM and

Bb N0 b6 PRed ErosaPb dsipiaion e SIBE prsfeReq sapvant.
day to 100 nnol/kg and day (concentration of the

di T i gal
’i“%%% 1%%&{%1 g r‘% gggﬁb%%g‘é?@a&éQO%ssmhg Q@Eup?ﬁ %Hédr&ﬁg to the
magniion glopsitbé oginpldx to talmetﬂ jim §011¢rﬂ¢eme @m@sntthwtam a
acc%lggg%%@%ogéép%g %m;ﬂ%; ggﬂrde:a zélsfzgg&e BRCAIL lé& 3blafn the

earaplox imthe splid ytaie sdten sasolupigpr &fp r¢1§t and, aftgigropyrimidine of

oY SiuBBin MiappRsshte Br e soeRbosPhather evapoiAiohaf eletbrent.
or sodi um borat'e. Preservatives are required to

prevent m crobial contam nation of the pharmaceuti cal
chw askthb@n cehl b ngedsfer sSlidtcabchpéems esqravatidny edichr &re violent

mpl.e, ben Iy I
StBHE D SHPEBERG O B LRy AR ene i > 3 very smal
abantifp lof V\Eltﬂrbﬂmnackdnp o:lo) ecting aft drymg or the use of COz in a
supercritical state for mixing a trioxopyrimidine of formula I and CD in presence of

‘COy in a supercritical state.

The complex éccording 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, partlcularly preferably in the region of 2.6 to 3.5
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preservatives are used typically in an anount of 0.01
to 1% wei ght/vol une. Suitable auxiliary substances

WORR/ A8 aceut i cal fornul ations are descri be®@CIEP2005/003348

Remi ngton's Pharmaceuti cal Sciences, 16th ed., -1980,

Mack Publishing Co., edited1ilby Osl o et al. Typically,

an appropriate amount of a

pharmaceutical l y-acceptable 15 salt is used in the

(ffditr mll lat:bmmekomth rgdpdéteny or mfil56k t@©.2 Eot @nl:@.complex with
es nces
60 Ry RO AU e SRR A BT

soI ution. The pH of the -solution is preferably from

I@k?sog{)efe?ré&)toaﬁ‘éﬂﬁre%he %Hﬂlplﬁrﬁorﬁrae&&{céﬂkéteci rQediRodiclodextrin

prspadfionanbe fslodering 5%56'&%3?1&5 ta&n'PPf'fH%Ea on i PEdferably

}?e@xg&% §@hLHE 1400 rhFL I’P&@ﬁgﬁﬁh&b |1$/giﬁfélg 1) ahx;u]bd&cttm @moerttration of
g r Qm a

oo B0 ok rieap e oac o8 SarRgther R B RRS e fnchsively

stifrednjrekicabtd Tre pmbmntllzyaWblghf of thel ayclodmxtriprie hasedpygon the

PLFRBIEP on gy Sl PP Y, Dot by

di ssolving CD in water, adding a trioxopyrimdine of

RpareWBHeeLoripliek fHdthi 4 coheentatdderaqueous
IFggc:rﬂc:)u‘tﬁlee ely %F?Es)o ve © Pr eferglgfy tlﬂgrssol ut S

lePRbpeTegaratian i g, PISTEF ot 32 (HGE8) Joiginn iclreine
@ne&ITRIt#n batwadn 200M 400,1000 el ph:lf@talﬂp dietwe@ACL0mM and 500

I?‘ﬁ(ﬁ{%pﬁrﬁl;ﬁ% EH%\"%%@ %egwee& %Hﬂﬂg ”1‘68” f g‘ﬂ oéydodextnn

cfohm@itralibncxff thé prﬂpammonesr?mf&‘ab]lytbe@@ieg 5@ ragfléiﬂﬂ e:@{Mt. Breference
th i
15 v]eréfl? g 158& tcéfm@‘l?g’g neEﬂPmOIOONQ%O mM. é@gend‘i’n on the

orm I zatl on cont al n
cmsmeopy rthwdxtnees appintpesOEl ATt edeardieadegy db¢ Reycpnt by weight

eﬂct?ma OB RAbh Ofhe Ghtal fight OF thelagabous cyclodexirin
ut|o q Trllgxopyr:ﬁ%l di ng 0 05- 0g2 g, pquerabIC};/

Rrenargﬁoqo 50 g CD, preferably 20 g CD, preferably
HPPCD; sodiuni chloride 1.2-1.5 g, preferably 1.42 g

S0 0SB SRR Ly o
w{paicbﬁt)"t@g paitiadirly prgfe@bly between 24° (oindpdfi*iG. (Tdg reaction time
é)elé f)gdtg W Exla %rd' g '19:%15 @%e v\ﬁl I¥¥fepdrlck fid Bfren to a

I SSO em an lete ter SO _.as

Ite@ctmblt gimre 2601t rheaséf? sovuitp orﬁadpleﬁwéblaﬁmyo [Pl fqrgption.

“'t"ﬁﬁ &/' aed rOvbh | LababieoR ﬁhféﬂé&ﬁf%t@iﬁ&v&mmatenal is still
ol ypropyl

ene nenbrane t zatio
B;@ﬁs%c@rs ysedatipretlypt &Oé%ﬁi%f&ﬁy@ﬁ?& gta}[Po‘fFﬁH%fL éi“e COmPTeX can be
9pehat Bl %yléﬁﬁ)ﬁ%giblpﬁid 283ns. Pfei'érahly,ethfeabntdmtaihons and ratio

%{}Elr g?%fgéljﬂﬂ% g A3 (ngc%: ée"'?f 'tﬁa‘ﬂ Comm ge% gg}nl?ftion has occurred
)]ﬂléﬁé@ar(teadm cthel equalstoires) faond moamuldssohmb or uncomplexed

fol exa Jeferences, and figures are
F’gv %r %e%:ag{ %ﬁa!e)l 15 under st and| ng of the present
|nvent|on the true scope of which is set forth in

AH’% @Bg%dﬂg: Ghvahiisn it lha!; SbeHﬁ‘ detalised iﬂlﬁﬂkomplexes between a

ations can be n rocedure
weespitecf e Sploeeltlr et oRTBRDY o the
yihidRe af mﬁe aﬁu@w IFiwgsJ aRo famlithat He fammauun of the

w@&%%mﬁ%ml "t aef plordi, of e

trioxopyrimidine.
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means that CDs form conpl exes of stoechionetry 1:1
and 1:2. Stability constants were then cal cul ated and

WOREYP798) ues are given in table 6. Figure 2NWRI/EP2005/003348

spectrum of the conpl ex of Conpound | and DI MEPCD
25(upper part) and of DI MER@B®-al one (|l ower part).

Fi gure 3NWR specita of conmpound I (on the top), of
DLMEPCD (on the right-hand side) and T-RRCESY (in the
hiaddin) .to BETIEPROOG/i003858en cgizblishid fthatmremplesess befwgen a

%g)?g}gﬁ%:@@@f @%ﬁ%g ﬁcﬁaaaﬂﬂ%a%%juvah@ EBSL Mithe or L-

t all'ergen ( . ce_exposed to ova by

4rgininainicreascathe splubdiEBotiihe inxeRpamidin BhMwate pEaEnghy- It was

0 Aund NBEARBMT foem@fibSCoS taf CADEUI | ndtPdntelere with the
e uti casone. and, pl acebo,.(PLAC) adm ni st ered

conmpl ex, fl
W%?%%%F@PB‘?P%ES@ f PYTR%%) , peri bronchi al

i nfl ammati on score (5b), and tissue eosinophils

A T SR A SR SO B o cion

- @dopoeindizatidirard dovehepievailabiliy tebeaprozed) ip patisnler orally.

P 5 e . . N
AL RN TR A Ao —
wich suelre @spomwH fogm tieh ise BHedeBY EEPSVINE] FP-GptYHgg water-

_%s,l_éf t‘}ﬁgh}%ihcﬁi If& &@gb‘?@aﬁfaranamaellyoﬂwmtign and drying
sensi ti,zed but unexposed,to al, e S .CE. .
O L T R o S
pBSailahepefaed. Figure 7Phase sol ubility diagram of
Conmpound | with HP-13-CD in purified water (0),

L-lysine 50 M ( x ) or L-lysine 500 nM (A). Figure__ .
BivearivxppBididinComypbsdenirin senplex ©f tlee prasent; ipxertion erbibits its
(et Uit e P RFARUA b paR AN QARARARIGI, ARd it is

er'sus I'ime _curve affer 1ntravenqus )
praferabls foraer dnto s fargrakeion: for §h@@&r%ﬁ migistratjen, magiguiarly an
1%]%@15‘ Forsnidatio 0RO UBEicAl SRIMINIsGate/Nt paticalarl{ ajn Oraerosol
ogayithm of the nean npound | serum concentration
‘JGEBJ PBus tine curve after oral administration (15
ng/ kg) of a solution (A) and a suspension (*) to

T 5BoR05 st SRbS bR eion iy 06 mRMERAURHRIhiatcly in

accordance with the age, body weight, and severity of the patient's symptom and
the complex may be administered at a single time or in a divided manner. 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
diséases 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
secretibn, 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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Abbrevi ations CD |I3CD ryCD 50 MBPCD HPCCD RWPCD | . V.
2%’{’dodext rin P-cydodextrin 7-cydodextrin dineth

Or280%9d6dext ri n Hydr oxypropyl P-cydodextrin rgﬁﬁ@]ggoosmsséts
Met hyl at ed P-cydodextrin intravenous 10Exanple 1

Preparation of a. soluble cedglex of conmpound I and
cydodextrin (CD) 1.1 Weigh 20 ng of conpound | Add 2

m of solution of HPPCD 200 mM Stir for 24 h at 37
iFialvesr camplit Hbsuporith fiany eell tyipes Eopithriiab cdlls, gReqtdUSsC e cells,

18gaﬁ”‘1tﬂa? %Qﬁsahgﬁgﬁ %ﬁc%% fod il dens) ﬁﬁﬁfﬂlﬁtﬁﬁnd e hke) and the

| ut 151. 2. \\
b@ndﬁalcmwgﬁﬂ@gl eveA@dwblcmsc%a%JPrlssgPraWo?ﬁps?ts ,zp%%ﬁs Sisgist in
J@éﬁbmﬁbhf?@%&%@@% il @mptitenls GOMRObRhchidl svalls and an
n’p el eg%/ Ilflﬁguscvmgped égecc LI Ogﬁ? gﬁ esI Q:c!)ﬂ]ﬁf?g to the
i?z%rltbirﬂ iihlibfs uﬂieeS:é;%ﬁnatdm t&]]lsremﬂ‘uxalmoilhgl e&mparﬁments of
or on, conpound | 4 pr
IKIQBE%‘%H* 255)27% o bt bl dlrﬁak%rrgét :Jgdlﬁ Iqunmltglr the
hyperregsasivendshaefwidisiapiabpornal cerpeataia stimudating pgents such as
ﬁ%&%@fn&%ﬁmk Xe faﬁﬁnaﬁtéﬁ@ et ¥eRn oTeasne lin Ay GINA

Woakshop Bepart; Slabel rﬁggttg's? S0 é&@ggg,ggg%gg} ﬁgﬂﬂ&?‘% (NIH

f@RatidNol0A%Esht er 7 days. The solubility diagrans
(Firg. 1) are 25 carried out by adding an excess of

conpound | to the CD solutions of increasing :
ThOEEBh@L itefefordf fuethed radetystood metliodrfontyeating or preventing in a

AOFEFEAS o L BTGty Mty e

agiantirhylekes adasdihghy thipingentivre Ipeshard ‘7‘@%&2@@ inflamed
Xved ,:l%e%uct:&eﬂ&}]cﬁ;ya{}g Iﬁzgér‘glag.ﬁé hﬂ@ﬁa&-&ﬁﬁe rﬁblhzﬁﬁ\@ﬁ mucus. The

bieackipl 3ab oRknereth oF EFED (fr%r %ﬁ&’é?‘ ot selggybatrix
@cﬂﬂp{gﬂk%tgﬁa'egﬁé‘é Qh@ﬁ.@ﬂtﬁl@@ﬁﬂ aieftbvihyThéatideate and current treatments

are described by, e.g., Fabbri, L.M., and Hurd, S.8., Bur. Respir. J. 22 (2003) 1-2.

The invention therefore further relates to a method for treating or preventing in a
host mammal in need of such treatment emphysema using complexes according to
the invention. In such a discase, 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

fajlure in advanced stages.

According to the invention the trioxopyrimidin&cyciodextrin 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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(CGermany) . . 19 - Prepér'ati on of CD aqueous

tiaqns: - PCD: Sol utions containing 2, 4,
Wo%g(wof@%?d\/l - HPPCD: Sol utions contai ni ng %6[&2%)3/003348

50, 75, 100, 150, 200 mM - |1 MPCD: Sol utions
contai ning 10, 25, 50, 75,-190, 150,200 mM 5- yCD:
Sol utions containing 10, 25, 50, 100, 75, 150 nM

- Conpl ex formation: The fl cont ai ni ng ound 1. ...
Lo ka5 de 0P PAROLKEEN A8 SR Bt Py PR pyrimidine
iﬁlﬂ%é&%lé})i cally controlled baths at 37C for 7 days,

so that” the conplexation 10 bal ance is reached.

After this time, the suspensions are filtered wth
THeephahpcaitical ﬂbxlnbbsmome afd Ipreferably2&queoni rompppitigng having

) {?'(g%%at Sodiibifly 38 c%guéio@ P LRad ??ef@i‘&@ly' % RhaRen, 2

TR ERT Y at i on Sanpl €s s|t uat ves
p@mmmuueaﬂmcaetptﬁ@e laildigive m@y an PBITerh BFESESRYF ﬂlk%uxﬂ
d{%fg Qr,e sigst ro'.nbﬁﬂ a8l s hate, sodium.
sage%% npound I HPL.C Met hod ] WP

aietpick OFi $GSEHM BEFLE. Profietivesa st gfqugﬁ Ko pregrgﬂq Ricrobial
contat@Batidir Bﬁcﬂldv%ﬁdfnidlcélﬁ:ﬁhl tmifs&@uom etlecihgr use. Suitable

| ”E#%éaﬂ'est et o o BT ol alagﬁg#ﬂ i

I\Ipaf erd)" @?ﬁpﬁpﬁmbmep hyphBayl a@lpdxplsoﬁqm gacid. Such

dDb .

e

stati onary phase of octylsilane C8 Li Chorspher(r)

5%%51’ e 5% s?%ﬂqe chﬁiarg?&&ﬁﬁﬁpﬁfrﬂﬁﬂidbns are described in

condit1ons e phase

Remhington, li’i@rmﬁ%mﬁﬂﬁ&%‘a?ﬁ%?’ %W9§?§$P&6BS€‘}S$§“ (g edited

Bgrso%tétaa?t%ﬁauy, uj;; ﬂo@ﬁmmn@amphmmat&:maﬂymgsptable
u

spghggltp%it {grge g@eul }%HP 8trF% erttﬁ fé)rm%i%%?m%mm s of a

pharmaceutlca}ly acceptable substances mclude saline, Ringer's solutlon and
dextrose solution. The pH of the solution is preferably from about 5 to about 8, and
more preferably from about 7 to about 7.5.

If L-lysine or L-arginine are used as adjuvants for the complex formation, the pH of

the solution is preferably from about 6 to about 8.5, and more preferably 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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the HPLC dosages of Conpound | are reproduced in the

WQ BT 9%l ow (Tables 1 to 4) for each cydodeRGIER2005/003348

Wt hout cydodextrin, the solubility obtained is
0,56iig/m. Table 1°  5Sol wbid- ty of Conpound | in

‘the presence of HPfEICD Concentration of CDin nmVi

Concentration of Conpound | inligim 2 2.4 46.8 8
8.15¢efeored farmnfdatiomsforgehulization kprtais trioxopyrimidine, CD, NaCl and

water. Especially preferred is a combination of (for 200 ml of solution):
Trioxopyrimidine 0.05-0.2 g, preferably 0.1 g 10-50 g CD, preferably 20 g CD
preferably HPBCD; sodium chloride 1.2-1.5 g, preferably 1.42 g (1s0t0n1c1ty) and
water, preferably pyrogen-free, sterile, purified water ad 200 ml.

The solution was prepared by dissolving CD in 100 ml of purified water, adding
trioxopyrimidine and NaCl by stirring so as to dissolve them and complete with
water so as to obtain 200 ml of solution. Preferably the solution is sterilized by
filtration through a 0.22 pm polypropylene membrane or by a steam sterilization

process.

Other preferred formulations are ophthalmic use formulations, oral use
formulations, intra-uterine devices. Associations with other systems can also be

considered, like nano- or microparticles or liposomes for example.

The following examples, references, and figures are provided to aid the
understanding of the present invention, the true scope of which is set forth in the
appended claims. It is understood that modifications can be made in the
procedures set forth without departing from the spirit of the invention.

Description of the Figures

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.

Figure2 .  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 (oﬁ the
right-hand side) and T-ROESY (in the middle).

Figure 4 Effects of intraperitoneal injection of a Compound 1 suspersion
on BAL eosinophil counts (Fig 2a) and peribronchial
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Solubility of Conpound I in the presence of HPI3CD
Concentration of CDin m Yl Concentration of Conpound
woO 2005097988l 11 10 187.8 25 213.4 50 235.8 75 1128cB3rd5005/003348

1664. 6 150 3106.5 200 4962.1 WO
2005/ 097058PCT/ EP2005/ 003348, - 21 - Table 3:

Figure 5

Figure 6

Figure 7

Figure 8

Figure ©

inflammation score (Fig 2b). Controls are mice exposed only to
PBS and not allergen (PBS) and mice exposed to ova by
inhalation and placebo by intraperitoneal injection (OVA).

Therapeutic effects of Compound I-HP-8-CD complex,
fluticasone and placebo (PLAC) administered by aerosols on BAL
eosinophilia (5a), peribronchial inflammation score (5b), and
tissie eosinophils infiltration score (5¢} in a short term (5 days)
allergen exposure model.

Therapeutic  effects of Compound I-HP-I-CD  complex,
fluticasone and placebo (PBS) administered by aerosols on BAL
eosinophilia (6a), peribronchial inflammation score (6b), and
tissue eosinophils infiltration score (6¢) in a long term (11 weeks)
allergen exposure model. Mice sensitized but unexposed to
allergens (PBS) and mice sensitized and exposed to OVA (PLAC)
were treated by PBS inhalation.

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

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

sheep (n =6).

Mean (£ S.D.) CompoundI serum concentration (a) or
logarithm of the mean Compoundl 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).



10

15

20

25

30

Sol ubil'ity of Conpound I in the presence of RWPCD
Concentration in CD of nmM Concentration of Conpound I

wobeushafsel 10 120.6 25 526.7 50 1529.2 75 3010CHERDO5/003348

4677.2 150 8317.6 200 11962.5 Table 4: 5Solubility

of Conpound | in the presenge of 7CD Concentration
in CD of nM

Abbreviations

CD cyclodextrin

BCD B-cyclodextrin

vCD v-cyclodextrin

DIMEBCD dimethyl f-cyclodextrin

HPBRCD Hydroxypropyl B-cyclodextrin
RMPCD random methylated B-cyclodextrin
ILV. intravenous

Example 1

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

1.1 Weigh 20 mg of compound I. Add 2 ml of solution of HPBCD 200 mM. Stir
for 24 h at 37°C. Filter in Millipore filter Millex HV 0.45 um. The solution obtained
after filtration contains the complex compound I-CD in solution.

1.2.  Weigh 2.5 mg of compound 1. Add 2 ml of solution of HPBCD 200 mM.
Stir at 37°C for 24 h or until compound I is completely dissolved. The solution
obtained in this way contains the complex compound I-CD.

Example 2
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 equilibrinm 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 ! 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 BCD 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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Concentration in Conmpound | of lighth 10 1.3 25 3.2
50 11.4 75 13.6 100 19.5 200 29.1 Conpound | forns

woespbexes wWith all the studi ed cydodextrins bBer/aP95/003348

an increase in solubility is observecL It can also be
directly observed that the_ggnplex formed between
conpound | and the Rameb incfeases the aqueous

: squbiIity of 10 conpound | considerably and

ﬁwg‘(‘]}g 654 Sll¥onsTNi S Observation is also
EBJﬁor the 1 g 13- CD(n%abIe 5 sumari zes the

soI ubility results obtained for each cyclodextrin at
Wﬁﬁﬁﬂ@c@ﬁﬁﬁﬁﬁwailspm tiesiea@M.The increase in

iﬁiﬁﬁﬁhp%q}ﬁa&? RiEnt, 5 ST S G iR o

mﬁmt%lummmmmhagsl%earmdﬁ,aom 158208tmBL. 56 ng/ ni .

03005 A OSREETLERZO0098548, Ay Based on these

irts ase- dgrans were constructed
according to Higuchi, T., and Connors, K. A, Advances

q@ﬁ%@%&ﬂ&h Chemi stry and I nstrunentati on 4 (1965)
The flasks containing compound I and the cyclodextrins are placed being stirred in
thermostatically controlled baths at 37°C for 7 days, so that the complexation
balance is reached. After this time, the suspensions are filtered with the help of a
milli-pore filter 0.22 .pm in PVDF and the filtrate is dissolved in DMSO in the
mobile phase to obtain concentration samples situating themselves on the
calibrating line. 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 (5pm) 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/mizg, A
of U.V. detection: 265 nim, Working temperature: 30°C, Injection volume: 20pl.



Table 5: 5Maxi mumincrease in solubility of Conpound
| obtained for each cydodextrin Maxi mum
woO gesgensg ati on used in mMVI for each CD Maxi NBMOT/EP2005/003348
solubility in P8/ nml Increase in solubility 13CD 4 6.8
%2. 1 HPPCD 200 4962 8860 x_H\VPCD 200 11926.5 21296 X
CD 200

The results of the HPLC dosages of Compound I are reproduced in the tables below
(Tables 1 to 4) for each cyclodextrin. Without cyclodextrin, the solubility obtained

is 0,56 pg/ml.

Table 1:
Solubility of Compound 1 in the presence of HPBCD

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

2 2.4

6.8
8 . 6.6
10 3.4
12 1.6
16 1.5

Solubility of Compound I in the presence of HPRCD

Concentration of CD in mM Concentration of Compound I in

. pg/mi

10 ) 187.8

25 213.4

50 235.8

75 ' 1129.3

100 1664.6

150 3106.5

200 4962.1




29.1 51.96x Table 6: CD Stoichionetry Ku[ ML] Kw M]

13CD 1:1;1:2 2092 - '"IC 1:1 346 - HP-PCD 1:1;: 1:2
wo 2a5/60703¢t. 4 RVPCD 1:1; 1:2 PCT/EP2005/003348
-721 -
Table 3:

Solubility of Compound I in the presence of RMBCD

Concentration in CD of mM Concentration of Compound Iin

pg/ml

10 120.6

25 526.7

50 1529.2

75 3012.4

100 4677.2

150 8317.6

200 11962.5

Solubility of Compound I in the presence of YCD

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

10 1.3

25 3.2

50 - 114
75 13.6
100 19.5
200 29.1

Compound 1 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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Table 6:
CD Stoichiometry Ky [M] Ki2[M"]
BCD 1:1;1:22 2092 -
YCD 1:1 346 -
HP-8CD 1:1; 1:2 12575 14.4
RMBCD 1:1; 1:2 27595 22.88

The high values of Ky, suggest that, in purified water, the cavity of the B-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 1
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.1: BCD) with a lower
solubility (1.5 pg/ml). The phase diagram obtained therefore is an A; diagram. For
¥-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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3.1 3.8 0.95.41006.15.92.76.6 200 9.5
WO 2005/097058 PCT/EP2005/003348

-23-

the HP-B-CD and the compound J-CD complex is insoluble in this solvent. In
these conditions the included drug remains trapped and becomes insoluble in the
solvent. This technique of differential solubility between compound [ in the free or
in the complexed form can be applied to evaluate the percentage of complexation.

Example 3
Solubility of various trioxopyrimidines in the presence of HPHCD

Solubility is investigated according to Examples 1 and 2. The results are shown in
Table 7.

Table 7:
Concentration Concentration [mg/ml]
HPBCD
[mM] Compound Il | Compound I | Compound IV Compound V

10 0.8 1.3 0.1 0.8

25 24 34 0.2 2.4

50 3.1 3.8 0.9 5.4

100 6.1 5.9 2.7 6.6

200 9.5 9.3 79 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 Compound I obtained at 25°C in the
presence of HP-B-CD in purified water, in a 50 mM L-lysine solution and in a 500
mM L-lysine solution. In the three cases, the aqueous solubility of Compound I
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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, specira 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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Solubility with HP-13- CD (200 mM [IIgilM Purified
Water 0.56 5530 L-1ysine 50,g4M 50 17080 L-1ysine 500
mM 90 38140 20Exanple 5 NWR studies D ME-I|3-CD
solutions were prepared in D20 at 10 niV

]?%%Wea& odEter éﬁgx;ﬁﬁhg Lt 560 MR f&r)br@fonc ORE Q&thflerhturd was set

ectra ound C
tp BB EkbFOMGS AEBleve S el ﬁ‘%glb‘iulf?&fs‘ﬁ ¢ fFeDt 2s
seRhFrefiret@ BITIDD. [For T-ROESY experiments, a 300 msec mixing time

was used. All processing were done on Silicon Graphics INDY data stations using
WINNMR program for Bruker.The comparison between compound I NMR spectra
alone and in presence of an excess of DIMEBCD allows to notice that the signals
corresponding to H-3 and H-5 protons are shifted up field. This shift constitutes a
proof of the inclusion. The T-ROESY spectra analysis demonstrates the inclusion of
compound I in the CD cavity. Two different parts of the molecule can fit into CDs
cavity.

Example 6
Molecular modeling studies

Molecular modeling calculations have been performed with Gaussian 94 using
thePOBRON crystallographic structure of B—CD Of the Cambridge Data Base. Two
extreme spatial conformations of compound I were calculated. The results obtained
show the inclusion is energetically feasible and very stable. This stability can be
explained by the formation of hydrogen bounds between the oxygen and the 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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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 Compound] concentration with a
biocompatible pH value.
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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

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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For the oral dosa.ge forms, each animal received a Compound I dose equal to 15 mg
1 kg of body weight from both formulations. Sheep were weighed on the day of drug
administration in order to adapt the dosage form volume. Blood samples were
taken from jugular vein before and 0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 24, 28, 32,
48,72, 96, 120, 144, 168 hours after oral administration.

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

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

assayed.
Bioanalysis method

A fully automated method was developed for the LC determination of this
compound in serum. Sample clean-up was performed by on-line coupling of a pre-
column packed with restricted access material (RAM), namely LiChrospher RP-8
ADS (alkyl dio! 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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error (Hubert, P., et al., Analytica Chimica Acta 391 (1999) 135-148; Hubert, Ph., et
al., S. T. P. Pharma Pratiques 13 (2003) 27-64; Hubert, Ph., ct al, J. Pharm.

Biomed. Anal. 36 (2004) 579-586.

For the bioanalytical study, the dosing range of the method had to be increased
antil 50 pg/ml due to high concentrations to be determined. A partial revalidation
was performed and good results were obtained with respect to response function,

trueness, precision, accuracy and linearity.
Pharmacokinetics and statistical analysis

For the intravenous administration study, the pharmacokinetic parameters were
determined for each animal using a linear two-compartment model with first-order
distribution and elimination (Boroujerdi, M., Pharmacokinetics, Principles and
Applications. McGrow-Hill Companies, USA, 2002). The areas under the curve
values (AUCs ¢.168) were calculated by linear trapezoidal rule during the sampling
period. The AUC extrapolated unfil infinite values (AUCs ¢.0), the total body
dearance values (Cl o), the biologic half-life (T ipp) and the overall volume of
distribution (Vd ) were calculated using conventional equations associated with
compartmental analysis (Boroujerdi, M., Pharmacokinetics, Principles and
Applications. McGrow-Hill Companies, USA, 2002).

For the oral administration study, the pharmacokinetic parameters were
determined, for each animal and for both suspension and solution, using a linear
one-compartment model with first-order input and first-order output (Boroujerdi,
M., Pharmacokinetics, Principles and Applications. McGrow-Hill Companies, USA,
2002). The AUCs g16s were calculated as described above by trapezoidal
summation. The AUCs g were estimated by the following equation (equation 1):

AUC,_.=Cy (715—1%-)

Fquation 1
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Diie watiCregatded po hldreunt aviten|the fdivideal walse wagizsher, of, lower

t%la-ﬁfl‘i 9hal ?%Ht?arﬁ)oﬁ gBﬁ.ﬁ B‘é@d‘%ﬁ?ﬂﬁpongsh&ﬁ %va? leﬁﬂl%dcfrom the

|Fé e overal |l "volu

asmaccnium:tt;npmetefs d&f@éﬂ@apemaﬁ% &he Q¥ zﬁ@&uuon administration

LRIENLEQRE] arRBiR! | Ons associated with conpartnenta
anal ysis (Boroujerdi, M, Pharmacokinetics,

Princi ples and Appllcatlons McG ow Hi | | Conpani es,
'ﬂ%@orﬂpﬁ%bn of @hairhacobirticpdrimetstsrfat ﬂ:m:rtthcu'dlydosagﬁeforms has

I?ee%rpn?t%ggaleg ettlhc R r_%m); taﬁil?sﬁ"@f Yariance (two-way ANOVA). After log-

transformation in order to normalize the distribution, the mean values of each
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determ ned, for each aninmal and for both suspension
and solution, using a |inear 25 one-conpartnent nodel

w0 Yaokloofosg st - order input and first-order outpupCT/EP2005/003348

(Boroujerdi, M, Pharmacokinetics, Principles and
Applications. MGowH |l Cggpanies, USA 2002). The
AUCs 0 168 were cal cul ated as descrl bed above by
trapezoi dal summation. The AUCs 0,0 were estimated by

q ortdidfer ignificant at
24 -aft‘fa gﬁgﬂ%rsg%@%ﬂ%&goggg/%%%%% PCT/ Epgz%os%g 348
theé%mqmlglpge kpshBk ca are respectively overal

elimnation rate constant and absorpti on rate

onst ant, and iS tra at ed gonc tt:atl'on at
RLmgrekipstics uﬂﬁr‘h E‘ﬁ?’ ﬁ%’“&lﬁ‘g

pl asma (C max) and the correspondl ng tinmes (T rmr)

gle%? gf rn@:(ﬁ%% fsgéruﬁla ﬂmc@ﬂﬂr%n A Sﬁ]l!alrﬁ‘d after a

maans rom concentration-tine

sémglmdmeuqmuomfttbq: ingrayerressebiiondp ymglke) @aﬂhéﬁéﬂ vétr@zprted in
Big) %9 S8 (R hﬁﬂﬂdﬂ %f%lél ﬁielaﬂ 'Gi)nﬁ 1 Qurd @ieskation versus

ca cuI cal c t
‘EI&P ceHrEtled OWU}%{‘ POU% Eﬁ&ﬁ%@%ﬁwuﬁ-rfoﬂow a two-
aﬁuﬁcf’ﬂtgﬁlo&el E[&B chﬁaiéﬁt bhgm}ﬁcalulﬁquatgafame%er&hﬁhbhtﬁ after
i aavai | abi sat ed using the
f?mﬂae«eﬁ S b isRRRR A AR R Y

Fabsol AUCE, ard 15Equat| on 4 where D arat and D
IN. are the oral and I. V%@Qw' stered drug

quantities respectively ar macoki netij ¢

par &rrenpoundy @a@p@@h@@h%arﬁ@awgs (mean S ly) ehigingd albers
except abgpiri¥eioll advidtitadtion (Bing/ka) tokhade@h £ 6pm

average AUCO3... 20Data were regarded as aberrant

when the individual AUC value was higher or lower.
LV. Solution

AUC 0-168h (p.ghlml) 858,11 + 21},58

AUC g (ug.h/ml) 858,87 212,08

Cl, (ml/h) 358,76 + 67,47

vd (D) 8,18 £2,16

T 12p (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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t han nean 2 standard devi ations. Based on this, one
sheep was excluded from the pharnacol dnetic

woO pseymber s determ nation after the oral sol ubGORP2005/003348

adm nistration and for statistical analysis. The
conpari son of pharmacoki netizg _paraneters for the two
oral dosage forns has 25been perfornmed with a two-way
anal ysis of variance (two-way ANOVA). After | og-
Dl ARREAERR s 98 CopH@AT after Al Adthinistraiiid@ of a suspension and a
distribution, the nean val ues of each - 31 -

QAR at ed par anet er were conparecL Results were
considered to be significant at the 5%critical |evel

I PR HsHE QR TalTeR (e PRIER edmB T obtined aftr
awhedninistitam b rassisglei dnse dUF vogdbt &f rféftmﬁ*ﬁwl z§015t10n and
ﬁisﬁ%l Emaﬂglslgﬁv?ﬁ {ffig0 ['Oé)fl&fﬂepﬁ)ghﬂﬂ]&ﬁ&’ %ﬁbf‘éﬂﬁ@t‘léﬁ bPReAPserum

eep |s repor |

‘(qﬂéglarrarttﬁwmtcﬁﬁe% b%q%elﬁlaefrcsgéﬁea fra &aeaéwmz%%woﬂd

—

fbﬂbﬁlésoﬁé- ent I%BQ&IE(H@ atb)t Mae phagacotlinktic parameters are
phar mac E foll ow a two-conpartnment nodel. The
gy aﬁ col cinefic paraneters cal cul at ed

after this intravenous adm ni stratl on are listed in

Tabl e 10. 10Tabl e 10 Co phar macoki neti c
paraneters (nean S. g@m@‘ after intravenous
aGoinpiosnd p. ma(c@lmgm@)arwt@ﬁ émgay % S:13y exceptfor F) obtained
Sol ution AUC fel @id o G&l&s&éﬁﬂﬁ(ﬁﬁﬁ%)m&h&e 8 AUC 0,0
(p.g.h/nl) 858,87 212,08 Cl t (m 358,76 67, 47
Vdt (1) 818 2,16 T 1/20 (b)

Oral Solution (n=5) |Suspension (n=6) |p-value (n=5)

AUC .68 (ngJa/ml) | 1848,66 + 854,97 208,94 + 103,82

AUC ¢ (pg.h/ml) 12070,13 £ 943,79 214,65 + 103,04 0.0035

Comax experimental | 51,84 % 23,73 484+ 1,95 0.0009
(pg/ml)

C max caleutated (g/ml) | 56,85 £ 24,67 5,34 + 2,24 0.0010
T mocexperimental () | 3,59 + 1,52 12,34 + 5,99 0.0094
T mmax calculated (1) 3,98 + 0,57 10,42 £ 3,01 0.0046
Fabsol 0;30 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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15,76 2,34 The distribution phase is short (about
30 m nutes) show ng that Conpound | is 15 rapidly

wo dhosiopiobgit ed in the organi sm The overal |l volpeBEPS05/003348

distribution is small (about 8 liters) which

i ndi cates that Conpound | diggtribution would be
limted to extracellular flurds and that Conpound I
diffusion into tissues would not be very inportant.

%,lﬁéaﬁﬂ thbfreﬂia@% old3S (FapRAUNIThe Ricth Cingpdtaldl T bdrfi@ peak

d, d I

cPBESpSHions SrePREt ARg 3 Kyl adier SPBiTTAYGR G fhsgolufion and
tHe k@uiagn%@m ﬁetsp&ﬁvmd.l @, QF the sdlhﬁomfsg:hnuism times Highat thae that

se S or. ex

SIS B AL RSP SR o ot o NG Rpltiof (about
mlashw withéh¢ aitspensior{abolre ittanTee A ralugs folkgvg the same trend
Salscits Smm it (B ARTE %%%%Z%"@S%sﬁéﬂ gf (i 3olution are about 10-
f@fd @ﬁh‘ﬁfcﬂlﬁ?@i thosg rafter agministationeithe sespspsipp. Gonsequently, after

ASRPRSH %hetngl & s6thitibh,Ghe TbS10 dibavaitability is much higher with
on entr n versus time rOfH/g)ﬁ of Conpound |
6 PH%‘H e fSRE of a single dose

(15 ng/ kg) of Compound | solution and 5 suspension
ﬁre ghgvvn in Fig. 10a. After logarithmc

rmati on of nean serum concentration, it seens
Inhavo ¢dperipteatstindobitioafaf eagiggenssisbr al  adni ni strati on

woul d follow a one-conpartnent nmodel (Fig. 10b). The

har macoki neti c paraneters are su rized in_Tahl .
pjordyptel udpithe p ikrsteRts O ﬂ%@rﬂaﬂm QPW@PPEH 1 elodextrine, 2

ﬁ@ﬂé'@&bﬁasﬁﬁlﬁﬁﬁh@ﬁ Ks, beenaBpd. A®aoft) rilgtidicaedndipleed in a

S P Ty S merii etk SAFEE (o) ALc

0468h (iig.h/ml) 1848,66 854,97 208,94 103,82

- no active principle

- the complex compound I-cyclodextrins (final concentration 10-°M, 10"M)

- compound I dissolved in DMSO with the help of DMSO (final concentration
10-5, 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 hyperresponsivenessina

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



10

15

20

25

30

AUC n_en (ng.h/m) 2070,13 943,79 214,65 103,04
0. 0035 Cranxexperinmental (Mm) 51,84 23,73 4,84

wO 2008097050009 C max cal culated (M m) 56,85 2 BEPHOBeD3348

2,24 0.0010 T(h) 3,59 1,52 12,34 5,99 0.0094 nax
experi nment al T nmexcal ailgted (h) 3,98 0,57

materials were of analytical grade. Sterile water for injection was used throughout
this study. Sterile, apyrogenic and jsotonic CD solutions were prepared at 20, 50
and 75 mM. A commercially available fluticasone solution for inhalation (Flixotide”
1mg/ml) was purchased from Glaxo-Smithkline (Genval, Belgium)

Sensitization, allergen exposure and therapeutic protocols

In order to study the modulation of airway inflammation by intraperitoneal
injection of Compound I, mice were sensitized with 10 pg ovalbumin alumin-
adsorbed (aluminject, perbio, Erembodegem, Belgium) injected intraperitonealy at
days 0 and 7 and were subsequently exposed to ovalbumin (OVA) 1% or PBS
aerosols for 30 minutes from day 21 to 24. Intraperitoneal injections were
performed 30 min before OVA inhalations. The different injected formulations
were: cremophor 10%-DMSO 10%-PBS 80%- Compound 130 mg/kg (suspension);
cremophor 10%-DMSO 10%-PBS 80%- Compound I3.75 mg/kg (solution);
HPBCD 200 mM Compound I 7.5 mg/kg (solution); HPBCD 200 mM. All results
were compared to mice sensitized with OVA and exposed to PBS and OVA treated
with PBS injected intraperitonealy. In order to study the modulation of airway
inflammation by inhaled Compound I, ‘mice were sensitized as described
previously. Two protocols referred to as short exposure challenge and long-term
exposure challenge were used. In the short exposure challenge, mice were exposed
to aerosols of Compound I- complex at concentrations of 0.03 and 0.3 mg/ml of
active compound in aqueous solution of from day 21 to 27 during 30 min in a
Plexiglas exposure chamber (30 x 20 x 15 cm). Mice were exposed to OVA aerosols
30 minutes after the Compound I inhalation from day 23 to 27. In the so called
long-term inhalation challenge, mice 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( 12} /min.
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10,42 3,01 0.0046 Fabsol 0,80 0,08 The serum
concentrations of Conpound | after adm nistration of

wo bdweos@bait i on are dearly higher than those obpei/RRH05/003348

with an equal dose adm nistered as a suspension. 15
The absorption phase observgd with the sol ution
(about 4 h) is shorter than that achieved after

adm ni stration of the suspension (about 10 h). It can

A?,héa oﬁgﬁgn&bﬁ}ea}dﬁ-gm@j}@r macoki neti c paraneters of

ut| on and the suspension are - 33 -
S|gn|f|cantly different (p < 0.05) (Table 11). The
'I%ﬁﬂr—fé@@pﬁuﬁfi; laf@er the paek dbegae nixpasironsthar brasbial hyper

e paest SR e Dp bl heobetl i W meri
pfﬂnhysmdgmplﬁasapmgos&bby Hmelmgm}i thakh Amat Bespipnherit. Care

NiSE RSE TS |7§§ 99@‘3 ?}hgtg@w%é e'aﬁé/ret?- ﬁﬁa‘ﬁaseﬁ& St AR dfter the

ishadystomstfoncreasing doses (2P, S0rHe apgd0Q mdgef m%‘&ﬁﬂwrﬂ‘é’ﬁ EMch).

sgms .trend as do the Cras. values: the AUCs after
adm_ni stration o tion are about 10- fold
Hw@ﬂ&al"_[eﬂ %"ﬁ%"s@%{st“@a%ﬁ?ﬂ P stration of the
suspen3| on. Consequent I y, after conparison with the

gm ahﬁro{%ﬁ ggs%gﬁm kﬁ%\gﬂ% &?ﬁ‘éi’vleﬁ&k lﬂnfcﬁ Wede AbGficed and

15”’* pé@gsme(@@msg@ Esicing! sad magnesub b spBpicmsAied with 0.05
r‘zl\'{' # ?8 NALARENE Bk viana %@l‘i‘éal ol did f&@vered by
potential effects of t

he co I
genﬂymxl pspiration. kel Egcopere 5&% g\Vﬁ%ﬂwgs(B&) was
e300\ pAPTIral Y g at &"CC)UTI'haI’tﬁll r;ieﬁetedas washed twice and

é}%{l{ﬁ g¢s%sag)2163 lTryLsf)?#ﬁd&J I%ﬁ?t@fm eﬂf u?&%‘g‘f eﬁ'oﬁged in, a Thoma
dhafibepdad tth% ﬂﬁfe@fntnﬁ lcelt oones onadtileast 200 eills wercmfonned on
SRSl SaBSla (yBIBR A Uil h el BEGuncon.
@fieshine, Ut ) wngrﬁaaﬂardpn erpéplegicectitenia bﬁtqréia%&ﬁeﬁhﬁlff Quick

%ﬂga e,f 8t }ﬂnAﬁ r BRY HRSESIg WA ABERAS |t§é ldfSmain bronchus
Serve

e presence, o ound |
wrodsrped The BRHORE oFs HOEHLAROHPET LPREAE in iguid Na for
%‘65@?1‘1 f%ﬁem%{tﬁyﬁﬂﬂ SRINA rhx:?:a&g:}m%ﬂeihs right lunfy Wa¢ prbcessed for
I fican
i
491- 498), the right lung was infused with 4% paraformaldeh e 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 ¢ 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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al l ergen-induced airway inflanmmation and bronchi a
hyperresponsi veness in a nouse nodel of asthma
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0.64) originates from Roquette (Prance). 30Apyrogenic
phosphat e buffered saline (g@S) was purchased from

Bi o-Wttaker (Verviers, Bel grun) and nethacholine
from Si gna- Al drich (Gerrrany) Al'l other WO

AR ORGPt o angeca i
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SR8 ELEIC datie ¥ RAFEOwER perfatdiedri n (OVA) 1% or PBS 10
aerosols for 30 mnutes fromday 21 to-24.

Intraperitoneal injections were performed 30 mn o

KBf or @ivoVAndmipiaktionso rveere Tipprafielf g}' ethe fovabNeserinarian Ethics

%r n(nl.{{tgél ons were: crenophor 10% DVSO 10% PBS 80%
m:ound 130 ny/ kg (suspension); crenophor 10% DMSO

10% PBS 80% Conpound 13.75 ng/ kg (solution); HPI3CD

%‘Apﬁfi{\ﬂn@mﬁ 8 bf CoRpdUA&Y (sol ution); HPI3CD 200

resu ts 15 vvere conpared to mce sensitized
with OVA and exposed to PBS and OVA treated with PBS

Th Qﬁ&&iﬁtﬂt@ﬁdaﬁﬁﬁj’etﬁ@n &)’i’l &ompnumd de(either ssbl.ui;ont e precipitate)
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eappeund [ atdassre! { B&5815 cn). Mce were exposed
to OVA aerosols 30 m nutes after the Conpound |
| a fromd 23 t 0 I

el Pr e Comoiniahg CopARE HERCIS fompleres
aerosols of Conpound | at 25 concentrations of O. 03

?H}IOnggé§hﬁg9ﬂ%&§?sgkdqhasHﬁm§ggmﬁﬁd%gaqgﬂﬁﬂ@ﬁadnmanu_

I ve days odd, weeks
méllanmtgr)@géa by BB aedrion e? Camppgand § 40 in pure B0 in
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aer osol &\F@,&s%!{ ‘%{ced g%‘e SI nﬁq%‘tlﬁ ul t as?lgiagf BLA& eosinophils
gﬁﬂmos) Fgaﬂbﬁ)hchtah dénflathnationnsdoresq (;m{b(yl)ofasmmeﬂ hasi bronchial
BRI

N ?Qb | e vibration intensity and

FRYPOT ?58\9% Vi bration intensity was fixed in
position 6 and the ventilation |evel was 25(v 112)

HP 2005{ 9O (OnBRGEbEREO t9c9>:1334v% assBRed el Wlts of HP-R-CD
responsi veness asure

Compound I complexes containing formulatlons on the airway inflammation and

hyperresponsiveness. The effects of inhalation of Compound I- HPBCD complex

(

containing formulations were compared with those of placebo (PBS) or fluticasone
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the bronchi al hyper responsiveness was determ ned by
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as proposed by Hanel mann, E., et al., Am J Respir.

Crit. (Thre 5Med. 156 (19973 766-775). The Penh was

neasured at baseline and 5 mn after the inhalation
i ncreasi ng doses (25, 50, 75 and 100 mM of

(ﬁﬁg)tag? RRkd Aerdidfehle aRFAHC halRObRhokaRagRIA AL koanihing
gﬂéﬁé@ %%yﬂﬁﬁé)ééﬂgFﬂlﬁ ﬁﬁgﬁnﬁiméhd?%%?ein
ef):{iﬁ@qlﬁﬁc irﬂﬁhﬁﬂﬁldiﬁthAm ianoh emerteempardhlg to that of fluticasone

wﬁ:ﬁgtqq%pn@géﬁ g‘f Wk‘ﬁggb?/ ) %6&%13 r@deggl? 9 cannu Bg aﬁl%ﬁl inflammation

sceowereatiobywered when rempatedze placehe G<0-00Ad) (Higure Sbhas well
26&n LA Fegntri fuged

¢ %ﬁg‘h‘?"gér%\éﬁgk’ﬂ% mn at géﬁ’% ¢ Thelapt:s]L pel l et was

washed tmﬁce and'flnally resuspended in 1 m of PBS.

Miedr QbAe ré} 3 £10 68 Aophilia Wﬁh Gigmﬂz:bﬁﬂjo eecreased

and the dlffgpﬁgﬁla (gq&¥gcqﬁgiz g@pgb %?ﬁﬂnuﬂmmnm

T:@ D@I)aihl the salﬁaeid&ﬂp antiat o€fiibsgsome (@mn cﬁ@ T, peribronchial

e r P et fip HeRifaltRy BRrpp OGP hhalBROBAT Rlthfound I-
HRfCRropptaiing gomationsas el ﬂw@ca@w@,{@g(}ggg)t (Figure 6b).

'f‘h%f fisd '&)s ?Hﬁ hufiRDnd sE5e d.vasTﬂ&) |deéreasde@ Neftet@Geatment by

excrse rozen I mredi ately i

Goropaiml birdiation it R RRERRlE P e Al aopR drested mice
(bkobh) (mngewvds processed for 20 histology. As
BreV|ous descri bed (Cataldo, D.D., et al, Am J.
Pat hol . 161 (2002) 491-498), the right Iung was
infused with 4@6paraforna|dehyde and enbedded in
paraffin. Sections of 5 pmthickness fromall |obes
were stained with haemat oxylin and eosin. The extent
of peribronchial infiltrates was estinated by an
i nfl ammati on score. Slides were coded and the
peri bronchial inflammation was graded in a 25
bl i nded fashion using a reproduci ble scoring system
descri bed el sewhere (Cataldo, D.D., et al., Am J.
Pat hol . 161 (2002) 491498). A value fromO to 3 per
criteria was adjudged to each tissue section scored.
A val ue of 0 was adjudged when no inflammation was
detectable, a value of 1 for occasional cuffing with
inflammatory cells, a value of 2 when nobst bronch
were surrounded by a thin layer (1 to 5 cells) 30 of
inflammatory cells and a val ue of 3 when nost bronch
were surrounded by a thick layer (>5 cells) of
i nflammatory cells. As 5-7 randomy selected tissue
sections per nouse were scored, inflammation scores
could be expressed as a nean val ue per ani mal and
coul d be conpared between groups. Another score

referred to as tissue eosinophil infiltration score,
specifically reflecting the anmounts of eosinophils -
36 - infiltrating the bronchial walls, was neasured

as follows: after a congo red staining, seven bronch
wer e studi ed per nouse. The eosinopbils were counted
around the bronchi within the [imts of the airway
wal |, the perinmeter of the epithelial basenent

menbr ane was neasured and the results were expressed
as nunber of 5 eosinophils/mm of basenent nenbrane.
The left lung was snap frozen in liquid nitrogen and
crushed using a M kro-Di snenbrator S (Braun Bi otech
I nternational, Ml sungen, Germany) and the extracts
stored at -80C before studied. Kidneys were excised
and paraffin enbedded, sections of 5 inn were stained
by haematoxylin and eosin Bl ood was sanpl ed by
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I nhal ati onal exposure to Conpound I and Conpound I -
1-11311CD conpl exes The intrinsic activity of

anti- inflamatory agent by using a solution of
Compound | 40nmg/ml in pure M50 in a short-term
exposure When conpared to the inhalation of DMSO
alone, the 25 inhalation of this forrmulation led to
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40 Patent Clains 1.A trioxopyrimdine-cyclodextrin
conpl ex, wherein L-Lysine or L-arginine is added as
adj uvant and the tri oxopyRaientiClsimderi vative is

5- Bi phenyl - 4-y1-5-14-(4-nitro-phenyl)-piperazin-1-yll

pyrim di ne- 2, trion ) . . .
{ ng YBH%‘#W&‘FY%‘OE%%? ePRPgRnwhergin.Inilysing o h-4rginine is

yl) pyadded i fuand aft thtafth@)&ﬁ}yrmﬂme derivativeis _

544- (4- Chl or o- phenoxy) - pheny1] - 5- (4- pyri m di m 2-yl - pi

perazin-1-yl)- pyrimdine-2,4,6-trione ;

10544-%- B;pheﬂléhybﬁwﬂmnmeyhenphqny&iaﬁrl AIyinitingi g, 8-
-yl - pltggﬁ Azin-1-yl)- pyrimdine-2,4,6-trione;

544- (4- r dno- phenoxy) - phenyl1] -5- (4-pyrimdin-2-yl-pip
erazin-l-yl)- pyrimdine-2,4,6-trione or a salt

t her eafy. ﬁlfé%oxﬁpﬁ%i}?}ﬁf’-@m ?ymrﬁdlﬂ%:ﬁ@%é}%ﬁ tlr%lz P@m&ﬁ&z 4,6-

accordln to cCl fein th er - sol
cyclo %in is 13-cyclodextrin.

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-pyﬁmidin—2—yl—pipefazin— I-yD)-
pyrimidine-2,4,6-trione;

5-[4-(4-Bromo -phenoxy)-phenyl]-5-(4-pyrimidin—2—yi-piperazin— 1-yl)-
pyrimidine-2,4,6-trione

or a salt thereof.

2. A trloxopyrnmdme-cyclodextnn complex accordmg to claim 1, Whereln the.
water-soluble cyclodextrin is - cyclodextrm '
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41 3. A trioxopyrimdine-cyclodextrin conplex

according to claiml1, wherein the water-soluble
cyclodextrin is hydroxypropylated cycl odextrin. 4. A
trioxopyrimdi ne-cycl odextrigy conpl ex according to
claim1, wherein the water-soluble cyclodextrin is
random net hyl ated cycl odextrin. 55. A

t3|[ I OX0 p)tflbiﬁp@flﬁﬁdlﬁ&-@&ﬂd@@ﬁlﬁﬁ N commxeaccaeitry @i ¢lgint ©, wherein
c w

SurT OBOMgRE TR eb OGRS s R pRopSHete S edeks °

trioxopyrimdine-cyclodextrin conplex according to

| ai [ |
o o) LRy AL Er, SO S Y D Wi
cont ézvaﬁerrrsgh@let mcmpm iptagidaer wgibylettdeyelodextdsonpl ex
as defined in any one of clains 1 to 6. 8. A

phar maceut i cal fornul ation according to c

cont &t HIFgPE piitenaciestertm s9mplet eptoaling t%@m’n lvévherem the

water-soluble cyclodextrin is sulfobutyl-B-cyclodextrin.

6. A trioxopyrimidine-cyclodextrin complex according to claim 1, wherein the

water-soluble cyclodextrin is y-cyclodextrin.

7. A pharmaceutical formulatioh containing a trioxopyrimidine-cyclod_exuin

complex as defined in any one of claims 1 to 6.

8. A pharmaceutical formulation according to claim 7 containing a
pharmaceutically acceptable additive.



