WO 02/ 074228 PCT/ EP02/ 02561 1 Pharmaceuti cal Conposition The present

I nvention relates to a pharnaceutical conposition com prising, as active
princi pl ewp m/odees vati ve of the 5-phenoxyal kyl -2, 4-t hi azolpicdirrez2/06di one
type described in WO 97/47612 and a coenpound that stinmulates insulin
secretion. The invention alsor Iates t . the use of a derivative of the

5- phenoxy- al kyl -2, 4-t hi azol i di %&mpa Stt¥fhound that stinmul ates
insulin secretion for the prepar at i on of a nedi ci nal preparation for

reduci ng hyperglycaema, nore 10 particularly non-insulin-dependent
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207 581).5 These ﬁﬁméeérlﬁ WO 'QVMWQ ahd td@oﬁ@bﬂ?ﬂdstﬂﬁ?stlmulates msulm
prollferator activated 15 receptor vy (PPARy). The conpounds that stinulate

i nsul i n secreggretiomy t he pancreatic R cells are m)re speC| fically

corpounds (hat 2ct SRSReich 495 bR MGTLELo, SERRGHRIL e 1t oo

stinul ate i ngili-2 4sidzelitinediote thge tdme @@aﬁfmhucmat semufated M8AN secretion
derivatives are hypogl ycaem ant active agents. Mention nmay be nade

especi al | y oforghemr@par@tlogmf@ mefiginal @renﬁfatlen&yregupmmyng@m@%ma more

gl i bor nuyd de r&;}? m de and tol cycl am de. The
conbi nat{don B?ﬁ P:{r& ﬁgazopggl ne %8@%%% vatives, such as
pi oglitazone and trofldnyathixrelidmecd?, afdlowmieundmwaav&bleﬁuldﬁs@nbedtdsl anti-

secretion, 25 nore particularly sul phaonylureas, has already been descri bed
for the treahveerglysremiansiand Prglingemiaaiecand Raye ithus ibegneieseabed =5 anti
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Di abetes is I’Oﬂl sease as varil ous pa

festations. Trhese gompopads edrédyactivatodercs e | pprokisomike s pariferatdradutilyatech
and 30 circulatory disorders. In many cases, diabetes tends to progress to
a vari et {6 of f?ﬁﬁﬂﬁ@b@?%‘ﬁﬂcorrpl i cations. Thus, it is necessary to find the

Lreat et that LS oot e R G SRR BB
PCT/ EPO2/ 025@4|is Zare more specifically compounds that act on specific receptors located
especially at the surface of the pancreatic p cells.
Thus, sulphonylureas are compounds that stimulate insulin secretion
20 by the pancreatic B cells. These derivatives are hypoglycaemiant active agents.
Mention may be made especially of glipizide, gliclazide, glimepiride, gliben-
clamide, glibornuride, chlorpropamide, tolazamide, tolbutamide and tolcyclamide.
The combination of certain thiazolidine-2,4-dione derivatives, such as
pioglitazone and'troglitazone, and of compounds that stimulate insulin secretion,
25 more particularly sulphonylureas, has already been described for the treatment of
diabetes (Takeda, patent application EP 749 751 and SmithKline Beecham,
patent applications WO 98/57649 and WO 99/03476).
Diabetes is a chronic disease that has various pathological mani-
festations. It is accompanied by disorders of lipid and sugar metabolism and
30 circulatory disorders. In many cases, diabetes tends to progress to a variety of
pathological complications. Thus, it is necessary to find the treatment that is
suited to each individual suffering from diabetes.
The specific combination of a compound that stimulates insulin



secretion with a 5-phenoxyal kyl -2, 4-t hi azol i di nedi one that has no activity
on the transactivation of PPARy has not been described and offers

parti cul awo ;a@veng ages, especially the absence of wei ght @amrePamdzser of
haenodi | uti on. Thus, one ai m of the peesent invention Is to propose a
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syndr one of nresistance ai m of e Invention I's tO0 propose

a conposi ti oadvdrhges, mreblatuyJ(hé.abhemdglofswenghbgamfmd/dn efdedensditiohhe
various stages of the disease, These and others are achieved hy the

present invention, whNE$ OBEALR Qgtn%p@sSHﬁF‘NﬁEE‘Bﬂ I ProBRE S ¢qrapesition for
conpri si ng, ?nﬁ‘ﬁ%hﬁ?lrﬁ r‘d@ﬁi h%%seaéfg#mme one conpound that stinulates

insulin secretion and a one cohpound of the forrmula (1), in
conbi nation with onerfurﬁmreanphaurfrtheemvenmn yS aocm‘ppabéea e:omposiﬂbrpﬂmtt iS.

Thi s conposi ti cuIarI S ble for treati | abet e

oar t1 oul ar ySwble Tebftpalii sinries bidieuad cersRErHle dcilnan fiehetdhate
for reducingg Mgﬁ{@byﬁg@m fesidlaf@d- i nsul i n- dependent di abetes. The
conpound of t¥1e formula (1) 1s defined in the followng manner: O N H

>V. -0 (1) s (X)n-; -Bfmakalmmfuthememon is &p peapasesa gospositiandbatos particu-
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het er o- car bon based THBBE-aimBi and0bthedd afé iaehivied By BiEBbicsent Mvehtid®, which
possi bly including one or nore hetero atons, X represents a substituent of

the aromati creletescour ehagnaessrical @Qmpnylaaeg@mprt@mgmasyactgemrmm Atrleag

atoms, an ol RORyaTgGwaE iU S SapaR) 2 Feast fRelpopdh i ar e

defined as akgufula dr), # Ybrbimationd@fth e 8 naireafwmfac@uﬁéhlryyséde@t@tslé@acwe
corrpn&gg one or two rings optionally including one or two hetero WO
P

02/ 07422 CPiert®2/ 02561 3 atons in the ring, such as, for exanple, a
phenyl or an a- or RT'H?SD%MOSW%H R }Sgrtlcularly suitable for treating diabetes, more

particularly non-insulin-dependent diabetes. It is particularly suitable for reducing
hyperglycaemia in non-insulin-dependent diabetes.

The compound of the formula (1) is defined in the following manner:

(1)
©
o5

in which A represents a saturated or unsaturated, linear or branched

20

hydrocarbon-based group containing from 2 to 16 carbon atoms,
D represents a homo-carbon-based or hetero-carbon-based, mono-, bi- or
25 tricyclic aromatic structure, possibly including one or more hetero atoms,

X represents a substituent of the aromatic structure, chosen from
hydrogen, an alkyl group containing from 1 to 6 carbon atoms, an alkoxy group
containing from 1 to 6 carbon atoms, an alkoxyalkyl group in which the alkoxy
and alkyl groups are defined as above, an aryl group defined as an aromatic

30 cyclic structure comprising one or two rings optionally including one or two hetero



al kyl group in which the alkyl group is defined as above and the aryl group
Is defined as above and optionally conprises one or nore substituents, an
aryl al kylwoyk/ogretip i n which the aryl al kyl and aryl fractipemgraz/@sdefi ned
as above, 5 a halogen, a trifluoronetByl, a cyano, a hydroxyl, a nitro, an
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groups, opti onal | y substituted with at | east one hydr oxyl radical or with a
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as 2, 3-di hy drox% propyl, 2, 3 4-tri hydroxybutyl or 2,3,4,5 WO 02/ 074228
PCT/ EP02/ 025 8rt-dlty.cRentyh and hexdiegicals: Adﬁ%@mﬁ%féﬁi}@wlar@mps eantaining Neshd
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or nore ethylenic group
20  propoxy, |sopropoxy, butoxy and isobutoxy radicals. Among therhalogen groups

that may especially be mentioned are fluorine, chlorine, bromine and iodine.

The A chain is a linear or branched hydrocarbon-based chain
containing from 2 to 16 carbon atoms, that is saturated or contains one or more
ethylenic groups, optionally substituted with at least one hydroxyl radical or with a

25 phenyl radical. Examples of linear alkyl radicals that may especially be
mentioned include the divalent ethyl, propyl, butyl, pentyl, hexyl, octyl, nonyl,
decyl, dodecyl or hexadecyl radical. Among the branched alkyl chains that may
especially be mentioned are the divalent 2-ethylhexy!, 2-methylbutyl, 2-methyl-
pentyl, 1-methylhexyl and 3-methylheptyl radicals. Among the monohydroxyalky!

30 chains that are preferred are radicals containing 2 or 3 carbon atoms, such as 2-
hydroxyethyl, 2-hydroxypropyl or 3-hydroxypropyl. Among the polyhydroxyalkyl
chains that are preferred are radicals containing 3 to 6 carbon atoms and 2 to 5

hydroxy! radicals, such as 2,3-dihydroxypropyl, 2,3,4-trihydroxybutyl or 2,3,4,5-



mention may be nade especially of the divalent allyl radical. The dival ent
ethyl or propyl radical is preferred. 5 The present invention relates al so
to the tawbDoawr42es f orns of the conpounds of the general frarmPoz0ysbd, to
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invention, mention will be made more particularly, as compounds that are cur-
rently preferred, of:
20 — 5-[3-(4-fluorophenoxy)propyl]thiazolidine-2,4-dione
— 5-(2-phenoxyethyhthiazolidine-2,4-dione
- 5-[2-(4-fluorophenoxy)ethyllthiazolidine-2,4-dione
—  5-{[1-hydroxy-2-(4-fluorophenoxy)]ethyl}thiazolidine-2,4-dione
- 5-{[2-hydroxy-3-(4-fluorophenoxy)]propyl}thiazolidine-2,4-dione
25 — 5-[1-methyl-2-phenoxyethyl]thiazolidine-2,4-dione
- 5-[2-(4-cyanophenoxy)ethyl)]thiazolidine-2,4-dione
— 5-[2-(2-fluorophenoxy)ethyl]thiazolidine-2,4-dione
— 5-[2-(2-naphthyloxy)ethyl]thiazolidine-2,4-dione
and pharmacologically acceptable salts thereof.
30 These compounds have been described in patent application
WO 97/47612.
It is preferred to use 5-[2-(4-cyanophenoxy)ethyl)]thiazolidine-2,4-

dione.



cally, compounds that act on specific receptors |ocated especially at the
surface 5 of the pancreatic 13 cells. According to the invention, the
conpound wioaz/034228rul ates insulin secretion is preferably pciiorenoissom

sul phonyl ureas. Exanpl es of sul phonyl &reas that may especi ally be nent i oned

i ncl ud t oh but d l d
ol i soxepi do. 10, ol yUy% RSO g et Sk Bl st nies
tol but am de, corhgb@is it sﬂﬁ‘mu@{éspinéum,see&etr@haay dﬂa pahu&amug @élls';‘”ﬂwe com-
glibenclam de. dipizide, gliclazide,- glinepiride or glibenclamde is

preferably usathds tﬁepamhutateimsuhatsegtetmndaj thie pandreatian dellsra;e ahere dpecifi-
mentioned as conpounds that stinulate,_.insulin secretion

conposi t i onsCAW. Pﬁ@pPHOQﬁtth%a@d?ﬂ éP‘?F'f"Flé‘?%ﬁPe‘Eﬁs PSPieY esnesia 'D’\% the pyiface of

t he vari qus ?ﬁ% | The ratios of the respective anounts of
conpoundq‘gfjha %3 ag@ ‘?%@% in secretion and of conmpound of the fornmula

(1) thus vary in cer@ﬂdmg:eo fhiee invaingibh, rthe i corapoumdpihat dstindlbtest iimauliat es
nd of he formula (1) preferably ranges

insulin secretion to th o%
from 10"3 t oSQAIEUQ i RIE pplyfq,imen & spip Pﬁylé'ﬁ%esbetter still from10"3 to
1. The conpositions f

mposi t i Ekafh Ef‘es‘ Wﬂ‘%ﬂ\?&ltﬁgﬁemﬁgﬁéﬁ%ﬁeagm Bé%&?t?%ed include

parenteral Iy, or better til ot her routes
adm ni str at i acetohexdmie, cdrbutmideplgiiquidwtaalglesentldle S iglisblaomde,aigésorapide,

| uded, 25 W d trat t th
vent | o ar @YPFIRRE.or RO GUI O ap oo BE ARy s dEIReaN AP ot IOUATINR or

uncoat ed t abld, ﬁiarﬁ@%hﬁﬁﬁzudéyg%aﬁeét %ﬂnéﬁﬁh@taﬁd ghbbntsemleew al's or

sol uti ons, rogranu e_s or ust ai ned-r el ease forns. par ent er al
admini stration is en(ahpagiaj,ghcllaadeog‘pmepmd@rw gilbenhlemlee)ls pregenabtyusadce i n

the formof injectable utions.a ensit ons, packa [ S 0
bottles for slow ven%ﬁ t‘ﬁﬂ& (5‘[%"@&5}'}[?39(5S (ﬂ?n@'tfgg'ln éna%g‘ﬁ?%%% rrH?Ta'tb eéi; &s
prepared by gbpﬁl Bgnagmaacst,mateaﬁggﬁ%ewﬁh various types of excipients
or vehicles, such as fillers, disintegra WO 02/ 074228 PCT/ EP02/ 02561 6

tion (or1%runbling) agenc@ppbsmges «f #)ventiao oeentainh therepeuticallyt eléedtiviee,
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m nt, borneokompound that stimulates insulin secretion and of compound of the formula (1)
thus vary in consequence.

The weight ratio of compound that stimulates insulin secretion to the

20 compound of the formula (1) preferably ranges from 107 to 40, preferably from
10" to 10 and better still from 107 to 1.

The compositions of the invention are preferably administered
parenterally, or better still orally, although other routes of administration, such as,
for example, rectal administration, are not excluded.

25 When oral administration is envisaged, the compositions of the
invention are in the form of gel capsules, effervescence tablets, coated or
uncoated tablets, sachets, sugar-coated tablets, drinkable vials or solutions,
microgranules or sustained-release forms.

When parenteral administration is envisaged, the compositions of the

30 invention are in the form of injectable solutions and suspensions packaged in
vials or bottles for slow venous infusion.

The forms for oral administration are prepared by mixing the active

substance with various types of excipients or vehicles, such as fillers, disintegra-



5 and ci nnanon powder. Exanples of binders that may be nentioned are

pol yvi nyl pyrrolidone, hydroxypropyl nethylcellul ose, alginic acid,

car borer , woanhaoseysret hyl cel | ul ose, dextrin, ethylcell ul osecTgtrae/oiss1 sodi um
al gi nate, pol ynethacrylate, maltodextwin, |iquid glucose, magnesi um

alum nium silicate, hydroxyethylcellul ose, hydroxy- 10 propyl cellul ose,
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croscarnel | ose, croSpovi done, guar gum mnag- nesium al um nium silicate,

met hyl cel | ul ose, m cTherdystcan berany di/¢ autieeized doapisammaceauticalousd.i n,

cel |l ul ose powder, pregel atini zed starch, sodiu | gi nate or sodi.um 15
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cel l ul oseg lﬁﬁa Qmanq&{ gbwaEAYdrogen phosphate and mcrocrystalline
cellul ose. The tablets can be obtained in a conventional manner by

conpressi ng granul eExampldreopbimders thabimaybeanentioreed ate polywinglpySoiitdoid, e
| ubricants are,cal - 20 ci stearate, .gl yceryl nost earate, glyceryl

pal i ¢ o5t ear BV OXHYAPYBERIVIGE GR5Ro e’ SRt ediBAmesa caramyrikthyicelpge.
m neral oil, JeREReSthESiissat RardhOlsudiugh MGIRBR, Pl GRbthRPHEIEN RERERBE SN,
sodi um | auryl sul phate, stearyl sodiumfuma- rate, Stearic acid, talc an
zi nc st ear at kquidhglygoseb magnesim taleminiemc siticate, Inidnoxyetylgetitiasd, nhystsbxy-i on

or suspepsiop C hydr yl h |lul ose or 25 ethyl cellul ose.
The gran esp{%&?;cetﬂg%%g, %ﬂ'\yge%g«@%gr E%ﬁﬁyé%é'ﬁ‘f%sre %’9@%%9“'19;/ using the wet
granul ati on process ft & tposgiblé tth asévi alginic aeid,t Bediaft icarbynsthPlcBiulvsd h

one or nore excipients such as a binder, a crunbling agent (or
di si nt egr at i 6@llcigelntilicemhdioxide,jgqdiym czosqaimsligse, e@spBYiIEPAChEWAr Gus Nags,

the m xture . ' Ari-06kHAl ' |t ' .

| act ose) is ﬁ%%@ﬁtg?{g?'gy ”F%%'@agém’ﬁ%{hg'é:?g Iﬁ%é’ @géﬁgﬁlltyg{s%"ﬁ{eoé%l%%i%?@Q%%"{"ﬂe
presence of poladhilin,caellulsse hoxaleTpregdiatinisé® astach, soditani slginate &r sadigmor
zinc stearate. WO 02/074228 PCT/ EPQ2/ 02561 7 Cel capsul es or soft capsul es

are prep? edSiChigYEelale A§ AiFBtegERANAIYRI nci pl es in a suitabl e sol vent
(for" examl o pol et gVl ) ror! BAAHES SMckaSOLBREEL | LA Byien

capsul es. The forns for parentera I'on are obtain
convent i onal phbspisateemdoyiorerystallineecetialosee princi ples with buffers,

stabilizers, preser VLI'?\% tablets can be obtained in a conventional manner by compressing
granules in the presence of one or more lubricants. Suitable lubricants are cal-
20 cium stearate, glyceryl monostearate, glyceryl palmitostearate, hydrogenated
castor oil, hydrogenated plant oil, light mineral oil, magnesium stearate, poly-
ethylene glycol, sodium benzoate, sodium lauryl sulphate, stearyl sodium fuma-
rate, stearic acid, talc and zinc stearate. These tablets can then be coated using
polymers in solution or suspension, such as hydroxypropylmethylcellulose or
25 ethylcellulose.

The granules used to do this are prepared, for example, by using the
wet granulation process starting with a mixture of the active principles with one or
more excipients such as a binder, a crumbling agent (or disintegration agent) and
a filler.

30 In order to obtain hard capsules, the mixture of active principles with a
suitable filler (for example lactose) is incorporated into empty gelatine capsules,
optionally in the presence of a lubricant such as magnesium stearate, stearic

acid, talc or zinc stearate.



agents, solubilizing agents, tonicity agents and suspensi on agents. In

accord- ance with the known techni ques, these m xtures are subsequently
sterilizewoand742thren packaged in the formof intravenous iPQTEPD2/02561 AS
buffer, a person skilled in the art can use buffers based on organo- 10
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the active principles are ~dissolved or suspended In surt Icle
with a di speagents, seluilizingpgenisit tonicitycagantp eansi eusmjemm (dgentsa\)dana)d:.rd-

pol yvi nyl pyrr.aol i done SLESELN NG, & nt ch as

pr opy! par abefJ'ee M gﬂ? @’P ﬁ%ﬂ%ﬂgﬁqﬁe%&'x Siind ?Wes?)t?%%’é& erglrzed and
supposi t or i eshert paclarfedvif tRé fdveh Bf R¥radéRous tioRs. & nmanner that i s known
per se with a suitable base constituent, such as poly- ethylene glycol or

semi-synt hetic gl yceAsdafferpg masson plilled #ptheadnt 6an siserhuffess apsed on, orghno-
active pginci m bined with suitable diluents, suitable
stabili zﬁ:dr)s pﬁtg)g?\hﬁé%(& pronote the sustained release of the active

substances or any ot fExanm dp{@@of)fsu§;§l.=szl1sﬁorvagémn% lﬁél@dehiﬁtﬁﬂbelﬂnoﬁ t‘@dﬁ&@fe'tlﬂ}l-

core which is then coated with a suitable % (for  exa
wat er - sol ubl €elldase, wdraxmpévlcewa@wm@cwe%n ;sodlmmecar@@nwnq &atluhm 30

h killed I
tn'ocf' ogzgszl las ?hu;notﬁ}gpﬂ%{:ﬂs \zger)fle Ny 'I&?ﬁj %%qt %J@#Ll% {ﬂ‘ S%l 'feéjbl%th

dosage unit s poljoxyethetee, pblvsertﬁate@Oahmtm@dn&i@@r mctdgbluse of a conpound
t hat WO 02/ 074228 PCT/ EPO2/ 02561 8 stinulates insulin secretion in
conbi nati'®n with a cé’h‘pﬁﬂ&*‘i@ bfs @Wgzqrértﬁﬁ arg | Uﬁeﬁg acgerding do 4heviavention aree

preparation hqRiniedigHitd é1dc uﬁ\% ‘Fﬁtet tloﬂ'rﬁgﬁrb‘éﬁpﬁcg(?E)g?odlym

particul arly non-insulin-dependent tes. Acco I'ng 10 ano

aspects, the p-mydrokymenzoatet smbtooacllde cml afnd Bhlarawrepoiuasl présdrvielgi agerstses
I nsulin secr I n co matg on with the said conpound of the formla

(1), for the HéBﬁer?PBW AR Aral sRlktion, ki SUSPEBRsIoNothe active principles are

dissolved or suspended in a suitable vehicle with a dispersant, a wetting agent, a

20 suspension agent (for example polyvinylpyrrolidone), a preserving agent (such as
methylparaben or propylparaben), a flavour enhancer or a dye.

For the preparation of suppositories, the active principles are mixed in
a manner that is known per se with a suitable base constituent, such as poly-
ethylene glycol or semi-synthetic glycerides.

25 For the preparation of microcapsules, the active principles are com-
bined with suitable diluents, suitable stabilizers, agents that promote the
sustained release of the active substances or any other type of additive for the
formation of a central core which is then coated with a suitable polymer (for
example a water-soluble resin or a water-insoluble resin). The techniques known

30 to those skilled in the art will be used for this purpose.

The microcapsules thus obtained are then optionally formulated in
suitable dosage units.
The present invention also relates to the use of a compound that



reduci ng the hypergl ycaem a of non-insulin-dependent diabetes. The present

I nvention also relates to a process for treating diabetes, nore

parti cul awloy2nos228 nsul i n- dependent di abetes, in a mammal , PCargPo2/8isagy t he

10 adm nistration to the said mamual 8f the conposition according to the

pr esent mvegmwr}. Wien. t he conpound t g stipulates insulin secretion and
the com pourd™¥fa ?ﬁéﬂff%'PniﬂCéet(q 'na?%m?‘ﬁ@ PHYYHY @ gompayindref tE@rf@"UWat( s e,
the unit dos f YfdiO [ o)
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secretion is chosen fronhggllclaz

id
gl i bencl ani de, repagl'b1cr‘ff3 9 ,&%@ggfheﬁpégs Eﬁ ﬁh‘gvfivrﬁnﬁlerr* r@ﬁ%éesuﬁq thegessgeof
preferably canpbhfiRintr evatl stulates QRsiiith %fecFéﬂHPPHWdcoﬁxBi%néﬁ Wﬂx afyes said

insulin secretion. 20 In this case, the unit dose advantageously conprises
from12.5 toCQU‘pohﬂQdoﬂPf bentoonnta 0), fonéhe @'recmratuom Yof (& heedimsal ctapblndtmlg for

R t turally, th
dosage. depen g il HieBBRaE R B fonimuBhathangsh digheldhe mods of |
admi ni strati on, the Mher presehi mvendmreatswrelat@d tohe p@@&s%%rﬁirfe%hﬁg d’é?é’cé st he

patient. The dall dosaﬂe ranges particularly between 2
pound t hat sf‘FQFﬁI %ﬁ’@@“'? %lﬂqfh'n%ltﬂ -depondemdiaeetasein ZSrnarmnaJO@orrwnsfng the

vent 1 on wi PTG REeN 3o tho sakf R BF tnd Beaglion oAl 48R edee on

a wei ght basirsenéisnept where otherw se nentioned. WO 02/ 074228
PCT/ EPO2/ 02561 9 Exwl e 1l : Atablet having the foll ow ng conposition is
prepared: 4-[2- (2, 4k hficorHqUIdn that yatymulstesnigselin secredionoand the com-

benzonitril ey %?Qf?riﬁé@g?rﬁ@ag(l)@m ggg%é‘}at'ébr]ﬁtol et ?ﬁgﬁ%‘@%%%@'}% 2t?’do430é

Hydr oxypr opyPc ose i'um Croscar e
Magnesi um st peafatably. @nnmls!hsGﬁlfom 1 mg to 2 g of compound that stimulates insulin

15 secretion (the dose depends especially on the active agents under considera-
tion). When the compound that stimulates insulin secretion is chosen from
gliclazide, glipizide, glimepiride, glibenclamide, repaglinide, nateglinide and
mitiglinide, the unit dose preferably comprises from 1 mg to 300 mg of compound
that stimulates insulin secretion.

20 In this case, the unit dose advantageously comprises from 12.5 to 50
mg of compound of the formula (I) (the dose depending especially on the active
agents under consideration).

. Naturally, the dosage depends on the active agent under considera-
tion, the mode of administration, the therapeutic indication and the age and state

25  of the patient.

The daily dosage ranges particularly between 2 mg and 4 g of com-
pound that stimulates insulin secretion and between 25 and 100 mg of compound
of the formula (1).

Concrete but non-limiting examples of the invention will now be

30 presented. The percentages given are expressed on a weight basis, except

where otherwise mentioned.



5 * also known as 5-[2-(4-cyanophenoxy)ethyl)]thiazolidine-2,4-dione
Exanple 2: A tablet having the follow ng conposition is prepared:

4-12- (2, 4wWDioa»woei8 azol i di n-5-yl) -
G i benclam de 5 ng 6.5%
Hydr oxypr opyl cel | Iose 2.ng 2.6%
Magnesi um st ear at xgMplerd “0. 6%
conposition is prapabRd havmg[tﬂe(fgl,lcﬂm
et hoxy] benzonitrile Qi benclam de 2.
16. 4%

50 ng 64.9%
Fi ne | act ose9powder

Dg@émldv

Hydroxypropyl ceI | ul ose 4 ng 2 9%

sl ik
8% ¥

réparedt ) -

et hox benz@aiTrER0R/@2561
15.5 nmgy 20.1%
Sodi um croscarnel l ose 4 ng 5.2%

10 Exanple 3: A tablet having the follow ng
100 ng 73.0%
Fi ne Iactose powder 22.5 ng
Sodi um croscar el I ose 7 ng 5.1%

Magnesi um sf u- ,/ um" PCTEPO2 025’““ 0—FExanple 4. A
tabl et havi néot?ﬁg 4f B%' fécngl tion i 55'%’ are 54, 907
4-[2-(2, 4-Di U}QXB{]QEﬂZPﬂm'"ﬁ- —yl)- 100 lmg 73.0% ethox henzonitr|ile
d i bencl ani d@"@eﬁg'ag"é% Fi ne | act ose |powded M@ ng|14. 6'-%2%
Hydr oxypr opyt | 2 9% —SodiumrT rmeltos EAY 571%
Magnesi um st gﬁgréakagio%%n%&%a#(y 5 Exanpl hﬁé@bl el ? °t he {f ol | owi ng
conposition I—@dmm@mﬂcellu%éé (2, 4- oxot Izlmgol i dif n- 5 ¥6¥% 200 nmg 80%
ethox benzonitrile Aibenclamde 2.5 ng 1 0%

Sodium croscarmellose 4 mg 5.2%

Magnesium stearate 0.5mg 0.6%

5 * also known as 5-[2-(4-cyanophenoxy)ethyl)]thiazolidine-2,4-dione

Example 2 :

A tablet having the following composition is prepared:
4-[2-(2,4-Dioxothiazolidin-5-yl)- 50 mg 64.9%
ethoxy]benzonitrile
Glibenclamide 5 mg 6.5%
Fine lactose powder 15.5 mg 20.1%
Hydroxypropylcellulose 2mg 2.6%
Sodium croscarmellose 4 mg 5.2%
Magnesium stearate 0.5 mg 0.6%

10

Example 3 :

A tablet having the following composition is prepared:

4-[2-(2,4-Dioxothiazolidin-5-yl)- 100 mg 73.0%
ethoxylbenzonitrile

Glibenclamide 2.5mg 1.8%
Fine lactose powder 22.5 mg 16.4%
Hydroxypropyicellulose 4 mg 2.9%
Sodium croscarmellose 7 mg 51%
Magnesium stearate 1 mg 0.7%




Fine | actose powder 27.5 ng 11. 0%
Sodi um croscarnel l ose 12 ng 4. 8%
6: 10 A twbleet742a¥i ng t he conposition below is prepared:
4-[2-(2, 4- D oxot hi azolidin-5-yl)-
d i benclam de 5
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20010mg  80%

PCT/EP
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02/02561

et hox benzonitrile
Fine | actose powder 25 ng 10. 0%

Sodi um croscarnel l ose 12 ng 4. 8%
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1 control

4-T2-(2,4-dioxothrazolrd 1 n-5-yl')ethoxy] benzonitri

4-[2- (2, 45 di oxot hExaoiplelbri- 5-yl ) -
A tablet having the following composition is prepared:

10

1 batch conbining glibenclam de +

| e batch

4-[2-(2,4-Dioxothiazolidin-5-yl)- 200 mg 80%

ethoxy]benzonitrile

Glibenclamide 2.5mg 1.0%
Fine lactose powder 27.5mg 11.0%
Hydroxypropylcellulose 6.5 mg 2.6%
Sodium croscarmellose 12 mg 4.8%
Magnesium stearate 1.5 mg 0.6%

Example 6:

A tablet having the composition below is prepared:
4-[2-(2,4-Dioxothiazolidin-5-yl)- 200 mg 80%
ethoxy]benzonitrile
Glibenclamide 5mg 2.0%
Fine lactose powder 25mg 10.0%
Hydroxypropylcellulose 6.5 mg 2.6%
Sodium croscarmellose 12 mg 4.8%
Magnesium stearate 1.5 mg 0.6%




et hoxy] benzonitrile 30 The products are adm nistered 2 hours before the
gl ucose tolerance test, at a rate of 12.5 ng/kg for

4-12- (2, 4wdiocawoi2bs azol i di n-5-yl ) et hoxy] benzonitrile, 2 ng/kg/EPOD02561

gl i bencl am de and the conbi nation of tihe 2 products at the doses used in
monot herapy. 35 The gl ucose tolerance test (OGIT) is performed on the
consci ous aninntile fallawingodatasskow thadynargatier éffeet jou thes essaciatiomot 4dR-(2,4-

g/ kg. The pl PCTLE

Inatysed: aft SPomePptEa Dol Bdrdrter gl SiE ke K METPENGERNE o
- 90 and 120 I t Yonfio [ S&aEtalyl s al so
det er m ned. méUbQ SS?Jr?_@r%ﬁ%‘lﬁgb%éls? @p@@:‘%tgg%@lﬁl st ratL?bgr? tgfﬁéﬁEQS ngefar}ig of
4-12- (2, 4-di oxot hi azol i di n-5-yl)ethoxy]- 10 benzonitrile or 2 ng/kg of

glibenclam de has little or no effect on carbohydrate tolerance. A 6%
decrease 5 s GOIMBINATION Ofe(4 &di Wagdlidin-G- hoxydbehzatitnied- vl ) -

1o 572 U A HPESTOATIOR GRSeolh R L ER2F

412 (2, 4- di oemBINEPIGNION THE TREMPMERTTOPHYPERSLATAERADenc ani de

shows an inprovenent in glucose tolerance (- 15% and insulinogenic index*
(+ 23% (hi stogram 1). The | atter effect, namely an inprovenent in the

gl ucose sensEF glf the beta cells, i nduced by the 20 conbination, was

not foreseea Insul i nogeni ¢ |ndex = A / AGwith Al = variation in the
plasmati ®0insulin level AG = variation i n the plasmatic glucose 25

CONCLUSI ON - Db etesbignanytapedf |n male rats (source Iffa Credo) by intravenous
4-[2-(2, 4-di oaothl azolldt)r}é g et ho ebe zon hle and gl i ben- clam de
used i n nonof 6}%&98%9"8 SIEEPtOY BE'i”nQﬁ/ he 4% ot? o antidiabetic activity 30
generates a synergistic effect allow ng an i nprovenent in carbohydrate
This model of diabetic rats, n0STZ, is characterized by moderate hyper-
15 glycaemia, glucose intolerance and impaired insulin repsonse to glucose, but
shows no insulin resistance.

METHOD
20 The rats are selected according to the criterion of hyperglycaemia 170 = 15
mg/d|.

The animals are grouped into 5 rats per batch and divided into 4 batches :

1 control batch

25 - 1 4-[2-(2,4-dioxothiazolidin-5-yl)ethoxy]benzonitrile batch
- 1 glibenclamide batch
- 1 batch combining glibenclamide + 4-[2-(2,4-dioxothiazolidin-5-yl)-
ethoxy]benzonitrile
30
The products are administered 2 hours before the glucose tolerance test, at a
rate of 12.5 mg/kg for 4-[2-(2,4-dioxothiazolidin-5-yl)ethoxy]benzonitrile, 2 mg/kg
for glibenclamide and the combination of the 2 products at the doses used in
monotherapy.
35

The glucose tolerance test (OGTT) is performed on the conscious animal and
consists in administering glucose at a rate of 2 g/kg. The plasmatic glucose



tol erance. WD 02/074228 PCT/ EP02/ 02561 13 Effect of the conbination of
4-[ 2-(2, 4-di oxot hi azol i di n-5-yl)ethoxy]- benzonitrile (conpound A) +

gl i bencl awiode/oes22€ ar bohydrate tol erance (variations in plragrepoe/e2sgi ucose)
600 a, Soo y 400 o 300 O 200 E --*r2Control nOSTZ -*-Conmpound Al CA a
100 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 Tinme (mn) 600 - 500 E
400 C 300 g¢earRelis Gpalysel aiebiiisgiucdSkl lbatcdvasriZirouss (000101020 - BO 28530
40 50 60 70 8%0909%%0 %12 Time (mn) 600 500 C 400 v 300 200 -+-
Control nosTz%%% 9¢aRg; T

a 100
In addition to plasmatic glycaemia, insulinaemia is also determined.

5
RESULTS - Table 1
- Acute administration of 12.5 mg/kg of 4-[2-(2,4-dioxothiazolidin-5-yl)ethoxy]-
10 benzonitrile or 2 mg/kg of glibenclamide has little or no effect on carbohydrate
tolerance.
A 6% decrease is observed in the case of 4-[2-(2,4-dioxothiazolidin-5-yl)-
ethoxy]benzonitrile and a 6% increase in the case of glibenclamide (curves 1
and 2).
15
- The combination of 4-[2-(2,4-dioxothiazolidin-5-yl)ethoxylbenzonitrile and
glibenclamide shows an improvement in glucose tolerance (- 15%) and
insulinogenic index* (+ 23%) (histogram 1). The latter effect, namely an
improvement in the glucose sensitivity of the beta cells, induced by the
20 combination, was not foreseeable.
* Insulinogenic index = Al / AG  with
Al = variation in the plasmatic insulin level
AG = variation in the plasmatic glucose
25

CONCLUSION

The combination of 4-[2-(2,4-dioxothiazolidin-5-yl)ethoxylbenzonitrile and gliben-
clamide used in monotherapy at doses inducing little or no antidiabetic activity

30 generates a synergistic effect allowing an improvement in carbohydrate
tolerance.
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Phar maceuti cal conposition conprisingl?7 as active principles, (i) 5 at

| east one conpound that stinulates insulin secretion and (ii) at |east one
com pound of the fornmula (I) in conbination with one or nore
pharmaceutically acceptabl e excipient S¢ t,ﬂﬂﬁonpound of the formula (1)
being defined in the follow ng manner: 6 ~~ (1) (X)) ' DONA S 10 in
which A represents a saturated or unsaturated, |inear or branched

hydr ocar bon- based gr dup cBhaanme\glcakwmaoslbon&wmrismmg aasoastjvelprirgiples e(i) s

aromti o 217 gh e SRt RGIR R AP ERE M PR R etiand i ticast o com-

represents apsubdt bf ltl@éltfoﬂﬁutah@)a|h06@ﬁ1bﬁ1a$|bhuﬁﬁtl=lrSnec&oﬁ?&e eﬁ’ méBé%'hBQIW‘
an al kyl group containing from1l to 6 carbon atoms, an al group

cont ai ni ng f @Gﬁ?& taple @xsians. Mo weompaungl Rbiye frgmulgr ﬂdurbalmg whefiokdt inethe

al koxy and g [are defined as above, an aryl group defined as an
aromatic cyc |c struc ure conprising one or two rings optionally including
one or two hetero 20 atons in the ring, such/&ﬁ for exanple, a phenyl or
an a- or [3-naphthyl, an arylal kyl gr ich the al kyl group is

defined as above and the aryl group is ed as abovgjjand optional Iy
conpri ses one or nore substituents, n ar | - | aryl group in which the
aryl al kyl and aryl fractions E_L_ gabove, a hal ogen, a
trifluoronmethyl, a cyano, m xyl a nitro, an am no, a carboxyl, an
10
in which A represents a saturated or unsaturated, linear or branched
hydrocarbon-based group containing from 2 to 16 carbon atoms,
D represents a homo-carbon-based or hetero-carbon-based, mono-,
bi- or tricyclic aromatic structure possibly including one or more hetero atoms,
15 X represents a substituent of the aromatic structure, chosen from

hydrogen, an alkyl group containing from 1 to 6 carbon atoms, an alkoxy group
containing from 1 to 6 carbon atoms, an alkoxyalky! group in which the alkoxy
and alkyl groups are defined as above, an aryl group defined as an aromatic
cyclic structure comprising one or two rings optionally including one or two hetero
20 atoms in the ring, such as, for example, a phenyl or an a- or B-naphthyl, an
arylalkyl group in which the alkyl group is defined as above and the aryl group is
defined as above and optionally comprises one or more substituents, an aryl-
alkylaryl group in which the arylalkyl and aryl fractions are defined as above, a
halogen, a trifluoromethyl, a cyano, a hydroxyl, a nitro, an amino, a carboxyl, an
25 alkoxycarbonyl, a carboxamide, a sulphonyl, a sulphone, a sulphonamide, a suI-
phamoyl, an alkylsulphonylamino, an acylamino and a trifluoromethoxy, (X)n-\‘D K
n is an integer ranging from 1 to 3, ”
with the restriction that if A represents a butyl radical, [lacuna] does not represent

a 4-chlorophenyl group.

30 2. Composition according to Claim 1, for treating diabetes.



25 al koxycar bonyl, a carboxam de, a sul phonyl, a sul phone, a sul phonam de,
a sul - phanoyl, an al kyl sul phonyl am no, an acyl am no and a
trifluorowetohoxa2s (X)n-f D n is an integer rangi ng from 1PCa/EPo2/0ds6h t he
restriction that if A represents a butyl radical, [|acuna] does not
represent a 4-chl or%phs\d(’ group. 30 2. Corrp05|t| on_according to Caimi1,
for treating di abete QWKW@W'EQGQ/QJQ@GP“ Glgirgs 1cang &sifoi trmating
accordi ng to 2, for treating non-insulin-dependent
di abet es. Ha{ﬁrgr%'(':rgg?&ﬁ# corrp05|?| on according to any one of Clains 1 to

3, charact er| zed in tdhat Pharmmeghm:armmpo@flom heccndm@ptméin)t baé of Olast 65
ound of the fornmula (1) ranges from10"3 to

I
|488uplr gf o ab%y qu??[ﬁﬁ H‘aigﬁﬁﬂ@'% adie Qfi the carppe i thatisiimulates insulin
Phar maceusi C%'ecFé?i'@SPbe‘ fHeOEOrﬁﬁpQﬁ@ ghé %W%Speraﬂ el Hrof! 3 Foeggng{é‘%%blg

characterized in that the cohpound that sti ates Insulin secr
chosen from §mnpﬁ6ny011t0amd b&tmer&tlllmmnr‘rﬂ@duﬂl cal conposition according to

the preceding claim chaéﬁcterl z Ln t hat.the conpound that stinulates
insulin secretion is %hoseRaMacHticakCompesiticneacosding: inaay, ong of dhelde-

glisentide, @eldfgy élﬁlrﬁ‘? cfidr!aéten?é@ﬁh deat tﬁbyﬁﬁ%@dﬂqdﬁvat %ltl lidte98nsulin secre-
gliclazide, gl imepirid gl i bencl am de, | 1 bornuri de, or propam de,
t ol azami de, l@nbﬁupbmmfranusulph@wwmsde 15 7. Corrp05| t| on according to

any one t he prece racteri.zed in e co ound of the
fo)r/rrul a ?{)) is (F:)hose$ frOﬁb@rm@éeutnca?composmon accor |ng to pe pre eding claim,

5-[ 3- (4- f | uorcppheNEHIOPIP ALl thel égpbehd eha. $irfllIaRs irrsulin secretion is chosen

5- (2- phenoxyet hyl ) t hi azol i di ne- 2, 4-di one -

5-[2-(4-fl uoﬁ@@heﬁ@&@ﬁéxﬁmlq&, hpamamldﬁe Qllwld®m1e gheentide, glisolamide, glis-
5-{[ 1- hydr ox |}t di o

5- HZ hgdroxgéxép% glg&gaaeno }Jﬁégﬁﬁl}}t 'icéfbc’q di %mfpi'dlc?’on%“benc?rf'?e
- met hyl - 2- phfyﬂbéuﬁirlhw }:hlbr;&bp!amﬂdémolazénﬁhé)ﬂ!@lbutamlde and tolcyclamide.

5-[ 2- (4 o anophenoxy)ethyl)]thlazol|d|ne 2,4-dione -

5-[ 2-( g or ophenox et hGPIMAGISHIOn! PEFOEING 4o Rhene2sf -the preceding claims,
5-[ 2- (2 naph I a cologically
accept abl e sa %fr\%&(;?‘ t}]épﬁ&onposﬁﬁdgﬁﬁﬁgg?)%ﬁﬁgl %%ﬁ%’?ﬁm m.

gh?r acterized l n t—has [814-fluerdr@mosty propyIRhib 2o Ilaihé 2l 4-HRone

2-(4- cyanophenoxy%eth yl) ]thlazolldlne 2, 4- di one.
2-phenoxyethyl)thiazolidine-2,4-dione

- 5-[2-(4-fluorophenoxy)ethyl]thiazolidine-2,4-dione
20 - 5-{[1-hydroxy-2-(4-fluorophenoxy)]ethyl}thiazolidine-2,4-dione
- 5-{[2-hydroxy-3-(4-fluorophenoxy)]propyl}thiazolidine-2,4-dione
- 5-[1-methyl-2-phenoxyethyl]thiazolidine-2,4-dione '
— 5-[2-(4-cyanophenoxy)ethyl)]thiazolidine-2,4-dione
- 5-[2-(2-fluorophenoxy)ethyl]thiazolidine-2,4-dione
25 - 5-[2-(2-naphthyloxy)ethyl]thiazolidine-2,4-dione
and pharmacologically acceptable salts thereof.
8. Composition according to Claim 7, characterized in that the
compound of the formula | is 5-[2-(4-cyanophenoxy)ethyi)]thiazolidine-2,4-dione.
9.  Composition according to any one of the preceding claims, that
30 is suitable for oral administration.
10. Use of a compound that stimulates insulin secretion in
combination with a compound of the formula (I) as defined in Claim 1, for the

preparation of a medicinal combination for treating diabetes.



9. Conposition according to any one of the preceding clains, that 30 is
suitable for oral admnistration. 10. Use of a conpound that stinulates
i nsulin sworetorensi n  combi nation with a conpound of the fronvRH0a0456) as
defined in Caiml, for the preparation of a nedicinal conbination for

treating diabetes. 02/ Q74228 PCT/ EPQ2/ 02561 . 19 11. Use according to
Claim 10, for the py\g ar alS?%r?CSP déngrg_ @PW&“% Jehg‘%ﬁ?%@faﬂ@i‘ qQ r%@ﬂ%@mal

non-insul i n- depdiai fefﬁrasf.@@noaznsmedmeﬂta%bfe&)ese'ther of daims 10

and 11, characterized in he conpound that stinulates insulin
secretion is chosen fleom dsé Eeongding %o witbes of Maintss d Oaama ridi, m;gwatactérfnmd in

precedi ng cl aj characterized, i t the nd.that sti
i nsulin secr gﬁp % EO’ERBE%%%E%E{]'BP[%?%N’bséi“”g? r@?ti%n &®C OSPPrfg%T‘ lﬁ@honyl-
gl i bencl agi dgredt.i bor nuri de, chl orpropam de, tol azam de, tol butam de and

tol cycl am de. 10 14. Use accordin nfnlto one of dains 10 to 13, characterized
in that the conpound3ef Y8e aceerdi gatQ the peeadding alaimogharacterized in that the

] 3- I(oﬁe];,Lﬂ;egﬁ?’ﬁ]ﬁﬁ@%%ﬁﬁu@géqﬁ&é” %ggreﬁoﬁ' i M&en from glipizide, gliclazide,

-(4-f1 uognmbﬁnm)gﬁbéud:lhhi‘deﬁ bbﬂl’lU’lﬁie%Hlo%r@@@nﬂ@e tolazamlde tolbutamide
1- hydr oxy-2 (4 f | uor ophenoxy) | et hyl }t hi azol i di ne- 2, 4-di
2-

hydrox@ng t@@yq;lﬁ'l]'tb‘i’%phenoxy)] propyl }t hi azol i di ne- 2 4- d| one -
met hyl - 2- phenoxygt hyy)l.%@n S%ﬁg%@%na ér@fgﬂﬂg 10 to 13, characterized in that

(4- cyanophenoxy) et h Irazol

(2-f | uottepbempoyneofiyhd fommaizo(l) & shes2ndrahone 20 -
[ 2-(2- naphthyloxy)ethyl%thlazol|d|ne 2, 4- di one and pharnacol ogi cal l'y
acceptabl e salts the? EQ"ORD@@O&)@WRM’]H@I%QJ'%Z&W@OQE Clainms 10 to 14,

Gose conpri si ng a~co 2 pona i MRl bR aE ki ' Cecretion and &

conmpound of the far nguzy 4Jﬂhoro¥ﬁneh6xy9éﬂw|m§%|iéjurftgzt&dFofﬁ@ preceding claim
characterized in that the unit dose conprises fromil nmg to 2 g of a

conmpoundi® hat st i rul 2{@shydiexy-2r4-fheropheraxyliathyijtiiazdiRlie-2at-8idney of a
conpound of the for n%‘-l{[‘a-lg)|/<}rt)xy-3-(4-ﬂuorophenoxy)]propyl}thiazolidine-2,4-dione
— 5-[1-methyl-2-phenoxyethyllthiazolidine-2,4-dione
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— 5-[2-(4-cyanophenoxy)ethyl)]thiazolidine-2,4-dione
- 5-[2-(2-fluorophenoxy)ethyl]thiazolidine-2,4-dione

20 — 5-[2-(2-naphthyloxy)ethyl]thiazolidine-2,4-dione
and pharmacologically acceptable salts thereof.

15. Use according to any one of Claims 10 to 14, characterized in
that the medicinal combination is in the form of a unit dose comprising a com-
pound that stimulates insulin secretion and a compound of the formula (1).

25 16. Use according to the preceding claim, characterized in that the
unit dose comprises from 1 mg to 2 g of a compound that stimulates insulin

secretion and from 12.5 to 50 mg of a compound of the formula (1).



