OUI NCLI NE DERI VATI VES AS ANTI BACTERI AL AGENTS The
present invention relates to the use of quinoline

wolesoTwaissyvyes for the manufacture of a nmedi canePCT/EPR2006/063672

the treatnent of a bacterial infection. Resistance to
first-line antibiotic agents is an emerging problem

Sone inportant exanples include penicillin-resistant
St rept ococcus pneunopni ae, vanconyci n-resi st ant
enterococci, methicillin-resistant Staphyl ococcus

@H%%Méceﬂ‘d Lthqr esi-ahant 153l genelilago«Jhe GonsegUeNEesSysaTDs

of resistance to antibiotic agents are severe.
I nfections caused by reS|stant m crobes fail to
respond to treatnent %ultlng [ r ol onged iglnes

and ?%atéFIngwloflgggP OFr eaf TERL ST ai |t esPRPEHaceutical
lreagut achenger pechedsnohgi nfegdi vi tapt W ch igicreasa e a
the nunbers of infected people nnvuég in the conmunity
aﬁarpﬁwdé%@@@mget hefgeAe?diPspopAted | oM¢ - t hesej skor the
BheBIuLLAch! NB:2 eshelant SLEALACL! GRLLAN. LRIBLEA! Sequce

reacrit ca co ent of The antimcro
peskstiancerpreblenkwarl.dw de. The conbinatlon of

[ suscepti bl e patients, intensive and prolon ed

hi gh| ,
_anti‘?#%?%%?%l usELhd crESLATIELt | oft Ras HrESH nanti-
Ilﬁ%%hmge%r tfu]m%hly e@ﬁh@h@t bagterd ad - fat h@[@)e@%leasuﬂg
Sel f - nedlca ion with antinmicro |aIs i s anot her nmj or
Naafoe, coherebutiargntd wr edisstrancieourse| fhareeli cat egood anti-
a r e unpecessar are ofte
Prnenialerd Soley % TR bl cibflapgrect prorite
anpuntss ofhagt suewdrdigoe Pad it entscenpl itneeraditllity than the
recomended treatnent_ i s_another nmajor problem

PATTERCS 2 gelva bl take Nedileari ofSei m-drrufP tHe((4484, WO
byeabmgat whesstheysbedihn ke beekplegyter, or may be

unabi'e to afford a full course, thereby creating an
|deaNOen®l$@ﬂnE@tNﬁéﬁDﬂ1@m@b@gnqpumkun catherndhanibe poor
killed. Be aus e resistance to. nultiple
SRS Fee e ands e S i E O PH Bt Bhe these

tempwhheh there IStﬂﬁnﬁffe@hby@ theé@@erﬂh@h from  the
nmor bi di t nortality, and financial costs of such
DAPEECIBRSSEAPase aracher edsiMy BiHen s or IheaPLAtdaRe rate
sy &t ean, worldwde, sTheref g&%rthﬁ@ v8i Paibl BN peedobar oran
new conpounds to treat eri al ectlons

edmeouatkytﬁon the treatnent of infections caused by

oo gbem BB 98 B 00 SLHhORER,, pregnacoucion

@gﬁpegﬁtwhﬁ@b@g&@ébae iFBrpak-bil CHbAR ndg@irAStion in form of an
Mycobact eri um tubercul osis. One particul ar conpound of

?Wééél@ﬂbs@ﬁﬁﬂ@ﬁPQﬁﬂqﬁﬂﬁqm derPyatives Psedesyti begre NO-
e 5) 7 't ha n

ERAPS SR aoNe AL g prdar POt a2t iprnea™ Belb 205 Y Y Single
maae mdyaqﬂummﬁm3|yuty agaicegtsudtdrgr dpactlein@ dhanules and
Mycobacteria. Therefore, the present invention relates

£85FhEVE8408F - a compound for the manufacture of a

nedi gaaent stobsthe di-edtm@ntc 1018 hacherd@ odhf €66 0Bontact

sai d conmpound being a conpound of formula (la) or (Ilb)

Hlphar@@@@®@$caMKViaccépp@bléSac@@Btwoknﬁﬁﬁtﬁnﬁll(ﬁiUldS or

th f t ereoch al | |s C fo
W%é%ébf%%r ad?oﬁeilcgfogﬂ%% Spé% ggeang(é ques g good
theeeaf l avhereinof the NO-releasing NSAID.

It has been found that gelatine capsules containing the

pharmaceutical composition described in the above reported



Rl is hydrogen, halo, haloal kyl, cyano, hydroxy, Ar,

Het, al kyl, al kyloxy, alkylthio, alkyloxyal kyl,
wa@bkdoylotssoal kyl , Ar-al kyl or di (Ar)al kyl ; p i BCEHEP2006/063672

integer equal to 1, 2, 3 or24 ; R2 is hydrogen

hydr oxy, nercapto, alkyloxy, al kyl oxyal kyl oxy,

al kyl thi o, nono or dk%%& é am no or a_radical of
fBFHIFRT fhet &t TEY ifE Cerdat iRy oﬁv%wte@ﬁ%%@n and

ak k¥biufr onAr waldeyl ,  het gfs@%bealk&f il amddt&ger under
equal to 1, 2 or 3; R4 and R5 each independently are
hydﬁégéﬂtemaQnr%Web@ﬁ@?#tlgnSRdhquF@mmt@htheﬁndndwf high
|ch t he at t ached fo
QgrngCt omUtShe Ig}tr(yﬁhpé%?k% rI? ;E%iél diites in
thyrdpégaybtlanpyfaﬂﬂl|vﬁ tnﬁrr@byhgelni@%mcﬂﬂdﬁdﬂﬂs in a
pyrazolldlqy 2- inidazolin azol i nyl
ﬂﬁﬂéﬁ?@lfﬁf‘%%$%28ﬁ INOt¥¢% b?%?g éﬁ%@?ﬁhlﬁ?Ptalned in the

B)ﬁfaé@h@)é' ’an@ pﬁ{aél ?)%lten@ﬁﬁlldaézlﬂyﬂatlw ' gfdltﬂﬁl 'in in vivo
pyrazinyl, triaziny nof hol i nyl and thionorpholinyl,

dpssohatnynsabétbngagdlﬁﬁbhlatkybf handrhaloalkthlderably

rox al k anin ar_ m
EOP, aT Py SR Rl AR REVLA Bosuse 15 ot
bebptébm¥| ,béﬁam§ehyd§ogamghhal@ru@alO@ék@&se rate and
hydr oxy , aIk al kyl oxy, al kylthio,

§PR§?6%9§FR¥I @@Ht?@%%¥&9+onAPfaF®ﬁ it I AP Y APRYpPle 1s

jmBbrtur v inal Ber afh cal e duy, benkaken Eﬁ&?tﬂgédtQJl the
forma bivalent radical of formula -

tseahment egér predqnalandy of, thrhmMEUMoﬁiandwaléast actlon is

%%drogeg, al kyl, Ar or Het ; R8 is hydrogen or alkyl
9F5T6%0 ; or R8 and RO together formthe radica

- CH=(hk N 1@l/kyl  diSs Bnsdg2d@idn oanbr anchesh satan atied due to

h drocarbon radical having from1 to 6 carbon atons ;
el§h9mé9éﬂ|@O§aﬁeﬁéﬁé@nh9érébﬁr@éﬁsﬁéépbﬁﬁ RapprHge shells

m.3 t LahS Y ur d
Ry Garbon +aar 2 CRavERg Tram 3 ¥5 6 CrbaH afomoeatine
bétamhed m@ra,sumaighnnﬂnﬂbwanwheﬁ satskatefl break of the

gﬁdﬂgcarbon rgdlcal vi ng %ron11 tqo 6. _carbon atgns ;

&tefn &AcRICAFHBR & SFnecS aagespP ohaf| §°8aBst FPategesult
Wht by hydr oxys akbkybexy Of Q80re18Esh SgaaMPeYCddntained in
sel ected fromthe group of phenyl, naphthyl,

abenaplehyes ﬁ@ﬁ%&hyd@oﬁabﬁ@hyal @é@ﬁrﬁ@ﬁﬁﬁycI% the in vivo
apL! 8Tak g SgRatbﬁgéSQl %ﬁty o aggéltuents

each t uent epen y-se ec m the group
of hydraxyponbaboeneyand, ﬂndrabofwnﬁ@poﬂﬁ@@ cOhsiderations,
di al kyl am no, al kyl, _hal oal kyl_, alk%lox

RaFoHNREFoX§ eapssx}Pnképﬂypéxgéé@ 6R§| capsules containing

RALpacanbony! nsARhshehibnyh 8Ad-0BRGaqOr
di al kyl am nocarbonyl ; Het is a nonocyclic heterocycle

sel eeted Prumltbhacgtoumdf InYuphehaky pibgeriadivayl44 (6), 493~
500 (1998) reports that the alteration of the gelatine

capsules 1s thought to result from cross—-linking of
gelatine chains. One o0f the possible causes o0of cross-—
linking o©of gelatine capsule 1s the presence 1in the
encapsulated pharmaceutical formulation of substances such
as, for example, aldehydes (glutaraldehyde, formaldehyde,

glyceraldehydes) glucose, hydrogen peroxide, benzene,



pi peridinyl, pyrrolyl, pyrazolyl, imdazolyl, furanyl,
t hi enyl, oxazolyl, isoxazolyl, thiazolyl,

wo sorhizzol yl, pyridinyl, pyrimdinyl, pyrazi ngCT/apz0o6/063672
pyridazinyl; or a bicyclic heterocycle selected from

t he group of quinolinyl, quinoxalinyl, indolyl,
benzi m dazol yl, benzoxazol yl , ,
68%5P§6§a§8ﬁ§|?QEbeEEGFhPﬁgoP§IFOBQEQi@8tﬁP§zGP§PTOdeatlon

penzatucanylbichenzgthigAyhe Brdzent as impurities.

di hydr obenzo[ |, 4] di oxi nyl andbenzo[l, 3] di oxolyl ; each

monokycliiteaptdubecpeki ¢ drstrdrastyedecnmly opripowallsyepéective
bst .t ut with 2. or 3 stituents ach_, .

Thbet PEIUEHc nadsdandnfl | "cBPERLEN T bhpeRatgrsipoar  these

hahepibydsoxy, ahkylideal kyl exyicandaAtdear bonyldrbahooride,

IS a substituent selected fromthe group of fluoro,

BHPBPBY LBFOAG an@Virddd Cand HAIFdIdd IS i s B ¥t5attht ?pd P~

branehed, satusatgd hydrocarbon fadicale hayidg dsomdy to be

to 6 carbon atons or a‘'cyclic saturated hydrocarbon

eadecalvhationgrievemt3 dnp & ddarkomationsdorataieyclincfact, by

sa%ugated h%%& %%rqon EﬂgﬁgauxﬁﬂVin'géwngé%tg%fe to reduce

earbor afons “attached o A St ai’ght™ or branche -

satucahednbydtoear benaradhgakshaving from1l to 6

carbon atons; wherein one or nore carbon atons are

substP2 98 26040 ¢ A3 onesFTABRE h&e T&teers b sddvi déesadat  form
EBﬁpgﬁgﬁﬁﬁ'% ffﬁfchkﬁgrﬁﬁﬂﬁggglé$aﬂnaéwééggﬁgﬁ%'égpsule;
I nfection” The present invention also relates to a
bthod lof heeatiag adrectiersal ai skéetitanel @ mamrahibitory
i.n _particul ar L bl ooded mammal , nore in . .
HAPDT B0 4P aSRAHAR. E&npAISi AgoARRAY SPEr PRGORAATY amine in
ehf egldure ampttcoin@a conpaungiel dhesdnvendien 6 HBeatine
mammal . The conpounds according to Fornula (la) and
CPBYUafe URRer pélCared | Att Hate edgsagecohpbind The preferred
?ggﬁgggHQOEO 5%%5%&§E§Itgmiﬁgtik QHHQJ t é@ﬂ%ééﬁ.tqg the
autoneri c equi val ent” of a conpou d accor Ing to
Boroumkat (| aram t hoR2 equaloleo hydsroxyh4rkiet®- enekhanolamine,
tautonmerism. In the framework of this application, :
SFRYIFCPS§942KE PEr ght T o7 B aiiehred sat'drtatéd hydr-6EarBoRamIne,
padbeabmhayi ngehbafhinto 6 carbon atons; or is a
cyclic saturated hydrocarbon radical having from3 to
6 cafponcrpbhsatior psowidyel fessacufaredhpydnecar Beareased
iLcal havin tom3 to carbqn_at >hed
L e Sy BT ane ek bt 25 TaloSTP L BhbPERCsPE Bropienm
baviorg f enamicdd G rearien iahonset wadier ehr eachiwar petinciple
atom can be optionally substituted with hydroxy, .
aPlyFBRy 20 6x8ICPFefBFabl§, CAPRGAVPET M8t HYFL2BehyPoPt the
gyghohexyl nethyl, nore preferably nethyl or ethyl. An
i ntéresting enbodi nent of alkyl in all definitions
usedherlgi/NPeXSPi’e velheeei naf t eetinodgl- bat kydediviigly cross-
fepresents a straioht or, branehed satyrated o oo capsules
y Focdr bon ra&?calgﬁaV|ng frémIto caf bon- atoms
syebaasifigr expapbenietByl aei hylLigywpylic fillings,  in
2-nmet hyl -ethyl, pentyl, hexyl and the like. A .
BREFeFPEaTrs Byt odpCofcl - Fal9aHOSES CGihal RyICoRRicERt1on of a
EFeRLesgNt 5,2 §$i@'gﬂ§t@rTQﬂgnQﬂﬁguﬁﬁiu%%qu optionally in
hydr ocarbon radi cal having from1 to 4 carbon atons
suachiastfon exdnpleheetihyglusebhylqf pappgster of carboxylic
2-methyl-ethyl ., and the like.ln the framework of this
A5PRi CBETBRT AFTTS o BomIy e Sl ddted d r GRVRE grBas the

ofibrificant agent.



phenyl, naphthyl, acenaphthyl, tetrahydronaphthyl,
each optionally substituted with 1, 2 or 3

waaimsniseent s, each substituent independentl|y BEI/EP10861063672
fromthe group of hydroxy, 4alo, cyano, nitro, am no,
nmono- or dial kyl am no, al kyl, hal oal kyl, alkyloxy,

o oot o Ao, . soounens 5

dinahkybapbnecarbgnyl-. 1PEGE§E@§|XreAﬁltédnaphthy| or
phenyl, each optionally substituted with 1 or 2
subsﬂl@ ueresenfdeipersientdy sel extssmd f pomthal oumgxpected and
%ék%éxn 'Gf he  frampwork of tﬁés“%ggb'ﬁaﬁ'QQ¢a$§§gé§g" of
nocycPi ¢ h erocycle Sel%ected fromthe

tﬂép@e@@pymﬁpaﬂuﬁlamdno¢mﬁmmmyurw1compbn@ﬁyl p—aminobenzoic
pyrazol yl, imdazolyl, furanyl, thienyl, oxazonI

P§é§az%Fyllt%h|%§ﬁﬁ€§ %%ﬁﬁqﬁﬁﬁuﬂﬁﬂe ﬂsﬁlﬁﬁpklng of the
pyrbe dnebopyeaziih and oysi dazinybe Okp@ubbeYebh€aining
eterocycl e sel ected fromthe group of quinolinyl,
Harnekaasmyg Nﬁﬁdasywltbenzlmndazahylthbedzgxadetybp of the
TZ|59xazg ¥£ gzo%hlazolxl benzisothiazolyl,
g%nz%?u?aﬁyl BeRZ6tRie
2, 3- ﬂthygr@@e@z@ébt4bﬂl@xenpke@edtbeﬁz@ht¢8hdpa&@hﬁbeutica1
each nmonocyclic and bicyclic heterocycle nmay
optTBhar L9 pecsUBSLFtOféd with 1, 2 or 3 substituents,

gach §H$ EE'BHEﬁthHQQEQQ? %'Msﬁ?b?g egffEQE}nM‘Q (I);
alo a

group o ydr oxy, kyl oxy and

Ar - carbonyl. Preferably, is furanyl, piperidinyl,
pyridi nyl or benzo[l 3]dioxo|y| I'n the framework of
this application, 0 i éub it sel ected from
t he group of quoro chI #odo and

pal 0glky! L g sid ai Hjtrfg&t?ﬁ@QChe?pr aLyrated o nop-ionic

ydrocarbon radi cal aV|ng ronf 1 carb at orms “or

a cysﬁrﬁas@imtateﬂh@ydrmcah@onatadlsakfhaVBng f NORr8leasing

to 6. carbon to or cyclic saturated hydrocarbon

adi 5 ERAR gt 1T o 30676 57 Bar BLomera t bohol 10 31

§§rQigBérBBngia%%%%@ﬁ%@ﬁ”éﬁﬁ%bdb@”9@@59@8dr@®d%ﬂfree acid

having from1l to 6 carbon atons; wherein one or nore

carfsomsat ofBlape SISt ed Wpttﬁ st ers ngesikaktoves of a

ato Pre 0 brono, fluoro or chloro and

pr e(‘?"smrp J aléo(%/\ mu aa g%ol yhal oC 1-6al kyl which is

def i ned as nono- or g@hyhaﬂ@$ybal&ﬂutedoﬁl 6al kyl , for

exanple, methyl with one or nore fluoro atons, for

exanpl e, difluoromethyl or tri{ffloronethyl,

1, Ladifdyor g- et hyy_ ﬁymiﬁngEkgﬁl I, cage @Dr%ﬂéﬁgkéﬂﬁy the

halo atomis attached to an al yV group W thin the

deﬁqqmnqmﬂntﬁChaheapkymLODbponhal@ﬁmxﬁaL&QBA)ih@wenayn the

be the sane_ o dlff t the d f|n|t on_of Fbt

|séﬁ%ﬁﬁﬁzto |%€ 1de"a F Phe 6o§§|b%é |s&%eg? %st ?f the

th&dﬁgpnaﬁyﬁhe&nﬁtMel@@ﬁ@@@gtl@yrrpkyfeﬁgnpylsﬁSan amount
%rrolyl and 2H—pﬁrrolyl The Ar or Het listed in

thé> -0

efT¢ii't PBASTO & Sthsth?lents BY ﬂﬁé9@6nﬁb%nﬁ%e total
of vj a%f E‘?leo ﬁlb@;l@%%ﬁ f?rfoﬂe”%ra&f‘eera@ n amount
nentloned erelnbe ofe or hefeinafter may be attac%
tC)dmefI@waahdet of. Otlke tl| Boulte dF bgrmﬂugMUEQfothe total

et e (PP apHeruite SReH FG < ily, ran amount

exaﬂmle 1wheyr Hetsg spiymwazply! ofi ttey:H€al weight of the
1-imdazolyl, 2-imdazolyl, 4-imdazolyl and the Iike.
UlﬂﬁﬁRﬂ%&ﬁiqqmnwsubstltuents into ring systens

i ndicate that the bond may be attached to any of the
suitable ring atonms. Wien two vicinal R6 radicals are

taken together to forma bivalent radical of fornula -



CH=CH CH=CH-, this nmeans that the two vicinal R6

radicals formtogether with the phenyl ring to which

w0 b@y/osse9 att ached a napht hyl . For therapeuti cCPCEEP2006/063672

salts of the conpounds of fornula (la) or (Ib) are
t hose wherein the counterion is pharnaceutically
accept apl e. However, salts of acids and bases which
& e NontYhatracelt PLAI Py SECEpERBIE ey d'&b 37 nd udeShort-
for exampl 1cbRothe preparation or purification of a
pharmaceutical ly acceptable compound. Al salts,
wherhen phafﬁﬁ@é&@ldéDly acceptable or not, are

nclu [ h esent |nvent|on.

%ggﬁﬁ%%gtggéﬁly acc gb% SS ﬁgn Salts as

nentloned her ei nabove or herelnafter are neant to
conprise the therapeutically active non-toxic acid
addi tion salt forns whigch ithe compounds of fornul a

( ) or (Piy—are abl e¢to e latter can ¢ CH,
em.en be obt ai i ng the base_fofm
supropriate aci ds as™ noygani c aci fo
& ~bydrohalic acids, e.g. hyckochlorié
hydrobrom c amrd the |ike; sulfuric aCfd nitric acid; ¢

phosphogi c acid and the |like; or organic acids, for
ex.npl: acetic Qppan0|c hydr ox acHtlc_
~ i £, 32-0x0propano mat oni c,
, A C, funarlc mal | 2
2-'ydroxy-|, 73-" propanetri carBoxyl i c,
met hanesul f oni ¢, et hanesul fonic, benzenesulfonic,
4- nethylbenzenesulfonic, cyclohexanesulfanic
oxybenzoi c, 4-am no-2- hydr oxygenzoi ¢ and the
-versely the salt fOIﬁ
Mt h al c
fo nula or
ons may be convertef int o fei r therapeutlo
active non-toxic fretal or amine additi‘on salt forns by
treatment with appropriate organic and inorganic
bases. Appropriate base salt forns onprlse
f orexagpl e e anmoni um salts, thefd kali and earth

salts, e.g. m sqdl ™y
s and t e,

esi um cal
S rganic b A mary, secyrda

iary aliphati,c ag%Eéronatlc am nes,such as dCé@ﬂ{
met hyl am ne, ethyl am ne, propyl am ne, |sopropylan1ne
the four butylam ne isoners, dinethylam ne,

di eghyl am ne, di et hanol am ne, di propyl am ne,

di i sopeepyl am ne, di-7z-butylam ne, pyrrolidine,

#, norpholine, trinethylanine trie | arq_ne,
&M je, quinuclidine, pyriding, qui ne and
i g, the benzat hi ne, JV—neth HsD—g A ne,

yd(ﬁxynethyl)-l g ol , hydrao. ne

ts *with am n@ as, fol Cl

[ , lysine # . Conver sj he
§H,® fofm can be,conveH®d Dy tredtnent with ackdznto
the free acid form The term addition sal't al so ¢

conprises the hydrates and sol vent addition forns
whi ch the conpounds of fornmula (la) or (lb) are able
Koiﬁoﬁnﬁpexeﬁpléseofasg@mppeﬁﬁsfareiegga hyddgeebetween the
h te t k Th j.de [ s he :
E% ﬁ?g G gggdsgngknggntg? g Pgse ﬁ e cghbondand S
QéléOtﬁularbha) or (Ib) wherein one or severa
tertiary nitrogen atons are oxidized to the



so-cal | ed i V-oxi de. The conpounds of fornmula (la) and
(I'b) may be converted to the correspondi ng Noxi de

wo coon®1%569 | owi ng art - known procedures for convRCT/ERZPO&063672

trivalent nitrogen into its6iV-oxide form Said

i V-oxi dation reaction may generally be carried out by

reacting the starting material of faornula él wi th an

Approph cﬁ@aﬁFé“gPe?nGﬁ@%Wi@%ﬁ%%%ﬂ%ka %%B?B%?%%tgl‘Cw'

bBorganh st PERAXI fesseomPIi s€aaf afi@Xamle, Jwdregen or the

peroxi de, al kali metal or earth al kaline netal

pebekidesnte. gelsetedmipemnoxhdegrporassiamspenexirde; halogen
pri-at rgani ¢ roxi des my,_ c [ per ox B

%g?%g'su@%§%§§ for(%xénpéé, @énféﬁ?%%&goggrégoic%gépa(cl Co

el khab eomubsd t+b eth toenzangdar-tooes oxoi ¢ aci d, e.g.

3-chl or gbenzenecar bgper oxoi ¢ aci d,  per oxoal kanoi c ,

aét d<5767 g CYRPEAEAEER e He' R APkyPRY A Epet Hxd idesited with

gifleak- BUtyLaRydEq- BRIOXI dexySubLahhe SOLYERLSLDN Er,;

for exanple, water, [ower alcohols, e.g. ethanol and

the)li ke, hydrocarbons, e.g. toluene, ketones, e.g

2- but anone, hal ogenat ed hydrocar bons, e.qg.

di chl or onet hane, and m xt ur such solvents. It

wi || be appreciated that s Lgerpounds of

formula (la) and (Ib) and i V-oxi des or addition

salts may contain 2irore centres of chirality and

exi st as stereochemcally isoneric forns. Conpounds of

BPRERBANT &r mit a2 | aRt8AaT(1TFPmardd songlof PHgderably n is an

Lptepprdicatg goppoyndgynvariably have at |east two

stereogenic centers in their structure which nay | ead

no at berashtédgsterfeoshdnitoal 1§, dpféeeambvl st nuctares. integer

he term"stereochemcally isoneric forng' as ysed
REPBI nbef6r eoor Herei FaPtof Ger hed " ThE pollipigoue of
sbemneoksomeriig HeuAm whi chctihg ‘¢orpaunds of fornul a

(la) and (Ib), and their JV-oxides, addition salts or
pHYsi ol ogi cal Iy functional derivatives may possess.

Unl ess ot herw se nenti.on oy \indicated, the chem ca
desi gnati on of conpodggé%geﬁ%ﬂgs ﬁﬁé&ﬁéxture of al

possi bl e stereochemcglly isonerid_ fornms, said

m xtures containing all diastereofers and,enanti oners

of the basic nolecular structure. In particular,

stereogeni c centers may have the R- or

S-configuration; substituepts on bivalent cyclic
(partially) saturated radijcal s may hﬁ%e ei ther the

cis- or ra configuaicQnc : sCgRreonpassi ng

doubl e bonds can have an’E (eﬁﬂgegén) or Z (zusamren)
-ﬁ%%gggchenistry at sai d doubl e bond. The terns cis,

frans;"R S, E and Z are well known to a person

gkildedbimpthesart. Stereochemically isoneric forns of

t he conpounds of fornmula (la) and (Ib) are obviously

Pnt éhded totegeentrated withPn PRETSEEPS Yot w8 O 4, and

kaventd on. &ol.l owi ng CAS-nonencl ature conventi ons,

when two stereogenic centers of known absol ute

Conf igurddtrioon™ asebpnesemcavergem| ecefers anoR wrigry amine
gescrigtor is a?§5%ned (based on hn-%n?oldiPrekog iy
8QudRCEVFEI &) C6THE T et -GilitberedC thi Y 4R L ERht &y Feacting

Whenr eher enepoaoNt etibsTheceophicgurat koAeR{akbe second
stereogenic center is indicated using relative .
dBScr FREBLBI[ R SRELRCHRNER* | 58\ | d@héredR &si ssgrhags—active

Lfjed.as r t d * *

R R T T L s
bndifeatests 1in accordance with the present invention are



centers of unlike chirality. For exanple, if the
| owest - nunbered chiral center in the nolecule has an S

waeoniziogpssat i on and the second center is R thePGI/BPBO6/063672

descriptor would be specifi®ed as S-[R*, S*\. If "a" and

"/3" are used : the position of the highest priority
substituent on the asymetric carbon atom.in the rin% .
BBt &R havi ngP T HCY tritRg nuibRFPLEs drfBiSS ar FPyTaining
gbwaysninehbe gi/cPosibEen ofndihes megarpiat€arliy block co-
determined by the ring system The position of the
APghmsrspriiohi 6§ BobSkpmEEAt on the other asymmetric

ar t in.the.rin relatj t e :
S5MErsR BF eRatABaRe B BkTbErY) LB et Totignt Mo ogndruronic
rebePencepgl gmiinsrdengm nabed oaic 1H1bt® S 0BoERGaner 237
same side of the mean plane determned by the ring
system .or "/®', if it is on the other side of®the
ﬁééHrBPéﬁeFéétéﬁmﬂﬂ%?%ﬂW%QKQ%qr&?%@@ﬁ%&ﬁ Kheh & Foloxamer
specific stereoisomerc formis indicated, this means
Bhat gaildrborim i $190bst;antBa@ldyadaree,231 e. (ASsochat edL81 ) ;
with less than 50 % preferably | ess than 20 %
nerepfeherabhgll esgolhanyd0% leven morle prvefrerablgne  block

| ess.than 5% further preferably [ess fhan 2% and nost
CEBBAVRRR, 7L IR BhEREReY, | ERBph Nk PEANLRYe  o0e

en_a_conpoyund®of f la (la) or, (Ib) is for . ®

IReE Rl e By o lefetig PP adebRhniene 1307
LS ant.| th

R S onBe P arERE her mn Py 1%y PLock
na e _synt hesi zed i he.for @cem ¢ m xtures of
gﬁéﬁ?ygﬁ%fspﬁﬁwghaéaﬁogég%éﬁgggggégfron1one anot her
f ol | .oxv -kno e ' C s. . T i
o e B e e € e o RpBe M Eat Lon
convertttianttos t heacormagspberdi ngedi ast eneonediascsalwith the
forns py.reaction with a suitable chiral acid. Said
Br 5SEBFeohEF lQQVtapgr ‘%Péeéﬁﬁééﬂhe%?Yywé%pg?aF8B?ldered
ber cexanptevebyrsekectinvveinl fhacthenation.
crystallization and the enantioners are |iberated
2R réﬂﬁéﬁpﬁﬁnéﬁkQQScnﬁ@%ﬂtQQQ%ﬁiW@enﬁﬁm@?rgiallY available

ratjng e t] Al or 0 ounds of
JEPRCE LR, CPA LASR PR ST hrvsat PREEREE:
chr onm¢ oghaping cesitrigad chbmnabs st abhenarfy phasein&aitdion are
gure stereochenicalI¥éisoneric forms naggalso be

derF9BUSf r ohPfhe BE6PPESPBAI n§ parecsteresthenfiearpy — form

béﬁﬁ?&bQn%OEH§t05n8h§a98p59@5t§h§ shpshipg. materials,

provi ded that the reaction occurs stereospecifically.

Phef eralsklyniof A rdpedisfcies tsicereoikume’ s dugiretds sapd for
und wil.l be synthesi.zed by stereospecific neth

GRPRPLRY, b, e S B RS T ShG0EErEh e bulTE " 8Roouna

eoplioysesastli arrer baal |irmire skastileg mat ediakslvéble in one

tautoneric fornms of the conpounds of either formula

¢lagsafd (RFbfTare nmeant to conprise those conpounds of

elt hﬁrlef erEuha a@o%)n_tar@f (N@lré\@gégiﬂgeN@AI@q s@nQJsed in the

group Is converted into a keto group” (keto-eno

phatopeeisayal The siageentdon af stoheonpricsdsi aderivapireéerably

co unds (us I |l ed "pro-drugs") of_ the

SRaPREe s ey it 18 R Mo Bands Saekor dihg-tolt hg futher
pa¥estiren, aMyeiinare degiadaflolAtVioro 1o-yéeddsihg NSAID (s)
conpounds according to the invention. Pro-drugs are

usadl iy that cABPOaLha9E) 16f LEeweP OpBEeRey aplthe@cse.

target receptor than the conpounds to which they are
degraded. Pro-drugs are particularly useful when the

desi red conpound has chem cal or physical properties

that make its admnistration difficult or inefficient.

For exanpl e,



the desired conmpound may be only poorly soluble, it
may be poorly transported across the nucosal
wepiwedssum or it may have an undesirably shoPCT/PPRS6863672

hal f-1ife. Further discussi®n on pro-drugs may be

found in Stella, V. J. et al, "Prodrugs", Drug

Deliveny Systens, 1985, . 112 176 and Drugs, ,1985,

28° giPtus a@%“tpr%fdrsﬁfﬁaf%ﬁ% (59 ther unit dose ‘may be

phanmacehegicaldy -aet E¥encanpeunds paeeor dhgrd 2y he of from

invention wll generally be conpounds accordlng to

épﬂhéﬂoFmgnula (la) and (1b), thepharnaceutlcally
aeeteﬁ ¢,gcid Oth%%Sc89g'Ebgﬂ salts 1 er99f ot M€emisolia
ereoc FCal1Y PEOREFTS eé?

Eautmagrbe ﬁadﬁﬁ thEEBpraﬁdmhbeutbeXIdembeéﬂﬁlon by means

t her eof haV|ng an acid group which is esterified or

Qhi @&t €d-1USTcl UdedS | A FdEROSLEr iTaRd HAT gt ofipslipe agent
groups. ofcdhe dor pul 8 fCRRX gyhere RXcli$2By for low dose
Cl- 6al kyl , "phenyl, benzyl or one of the foll 0w ng

gDmgpsndsmmkkﬁxﬁﬁQﬁxnumr$@@l@M@rgm@up@aﬁrqqﬁ;ﬁ@dnumaorder

Bngy LAt R TG L GReSS L. GaThy1 L By of "BeRgyPosttion

QbﬂpoenQS aepetdeny te pagtnﬁueaklamghagpegdamlqnhaofllllng
group X be derivatised with a ketone or an aldehg
§§cﬁaﬁ§u BEnmaPEBRYEE £8TEEPM 2 NRARMEAThASeViTRPS 1hEsyithin
lr]ar‘@édr ep%(fgnfcgrsstpl%rsqiﬁ gk'&?t 'cﬁé 'l%mﬁqxpfé)é'oc'sﬂ%y end
solutlon enever used herein, the term "conpounds
ﬁodnﬁh&ﬂ@&ﬁ&nmmﬁu@h o5 meanhigb atiscdgidwdend heMpreover,

Egarnaceutl %g accegtgb e agid or basengddition bl
thlSFHSE 2B dB For s, “t'REFF P&uf'Gneli €Y or AsPofYe+¢
Ebemnh1st ebgochemd calilardsserer kenber mypEaspecilquired for
interest are those conpounds of fornula (la) or (Ib)
%hﬂéhdaféléﬂégeééh@ﬁpéﬁﬂﬁﬁ pér &rom PiFstoi AbeFasfing
0 t he prese tjon_rel -

ggﬁpgi %6ﬁ%ﬁnupgl(lap ) %r I Eé pﬁé?ﬁacgagfgg F?tlcal
aomppBabhenathdsomaba&& addnkndnesallom@emsoit as inert and
stereocg$n1call oneric ffrn1thereof a tautoperic

FOFRPERBLEOf" brt! a tPE- 0%PREYFBr Matiereot,. ASsebohy @8 Peing
b65§b€§5&89f%&b%®é“ﬂﬂ Hadhe-presents | ivept-96n skilled in
relates to a conpound of fornmula (la-2) or (1b-2) )a
phar mateutveal | yarreeptabt e wei @ orobasé caddictiesnh salbr  the
h L ereoch L2 isomeri¢ formthereo
A e e
Uheadlhnhebesdangeewbedlﬂﬁetpeéséhe phesent onnv¥ent vefetable
relates to a conpound of formula (Ia 3) or (Ib-3) a

BhaP mEEElt ial F9- AetlepPabt e CRETd Drl ha® Rifii t Poh sappeseed

theregf rraopber gechgpcakkyci-sgreri a1kgranthenestisasucnh as
taufomeric formthereof or a iV-oxide formthereof. A

foaht hilntedestindvenboderenter ehatebleofarcohpopndrofes of

or any subgroup thereof as
%gﬁtpoﬁgé ﬁe%gyﬁéé%%ré as interesting enbodi ment

m@er@lnéghﬂsgdbﬂﬂogﬁn; hat o, u@yanOasAral*ﬁllféﬁylfor the
and al kyl oxy ; is an integer equal to 2, 3 or X
HaEQﬁF?EEF§ﬁ11C@WPQSlﬁQOPs RydFofen, Pﬁ?é?éﬁbly be SeieCted

@k%%' R - 'KylOxaﬁék¥k9§%§cék§éégh'%ﬂ@'fhﬁ@@ ﬁ@idoélcohol

formula whérein Yis

EeLn: a9 k§e80,hNLeaeH 8qual 1h%lle%r3%/01 , 39/01°, 43/01%,

®
glyceryl palmitostearate such as Precirol ATO5 . Gelucire



R4 and R5 each independently are hydrogen, alkyl or

benzyl; or R6 is hydrogen, halo or alkyl ; or two
woe@7isds3R6 radi cal s may be taken together to POI/EPR06/063672

bi val ent radical of fornmul & CH=CHCH=CH ; r is an

integer equal to 1 ; R7 is hydrogen ; R8 is hydrogen

or alkyl ; RO is oxo ; or R8 and RO together formth

Fﬁdiacﬁ‘llXtéﬁ?C@%@l%%ﬁY i85 B Yht of L br aﬁEﬂeHrl esters

é@t%E?E@Qohydﬁ@ﬁéﬁbgﬂdr@QLgékebéVbﬁgPEGOWb% F0cB PEG.

carbon atons ; or is a cyclic saturated hydrocarbon .

radi valrdhagi ﬁ‘@MOrr@mCI%latl@ 6 lecatlsors "atwissd ; Llor aq’:@oadance with

@{8" réé‘é{a‘{at ed by &%arbonﬁ adi cal o{%aé" %m 3it8ar or
carbon ons a hed to a strait ght™ or ranc

Bakheatad hyﬂ@epar@m radi Qadlemg)ﬁg omals itney 61 6 carbon

car bon at ons wherei n each carbon atom can be

SbOTanal FAFRULRT | 10t edURbt hSRaF b BhahydrokgoRo g peeful in

herpeyghecsgheqt edef fagLhhe gr gup @Qhehemyl pr%@'ﬂ%h%' glycol
acenapht hyl , tetrahydronapht hyl, each honocycl e

@pﬂlghabEyOéubstltuted with 1, 2 or 3 substituents,

ch subst i ndependent |y ect ed fron1t

TR R R Lagl A g e QU CUR AR S SR
bbfnpbélalﬁ'ﬁn@@t@rld@n@ett&f oeyél Qn&%h@@b@d ftr@m é@gublllty is

group of |\hphenox¥giperidin% pi peri dinyl, furanyl,

EAReRgEd pYFi 8i APPLLpYr ARPED fo SHFféCBPEQCF?Crequred
bt exocxebecselact efbaomEhbe gEoupnef 990%9%9bﬁ”y|the NO-

3-di hydrobenzo[ |, 4] di oxi nyl or benzo dioxol yl ;
eaéhaﬂmngcyshﬁﬁsamd betgcted ﬁeberDbycgeouaycon31stlng of:
optionally be substituted with 1, 2 or 3 al kyl or
Ar - carbonyl substituents ; and halo is a substituent
sel ected fromthe group of fCHpro, chloro and brono. A
fifth interesting enpodi nent [relgtes to conmpound of
formula (la) or (Ik ™ Y s igro p tHer e@NOas
menti oned herei nbeflor g nt enesti ng enbodi ment
wherein Rl is GH0r ogen, Yral o, Ar, Het, al kyl or
al kyl oxy; preferably, Rl is hydrogen, halo, Ar or Het,
in particular, Rl is hydrogeniahal o, phenyl, furanyl
or piperidinyl; nore prefereghly, Rl is halo or Het;
nmost preferred, RL_isjhalo, artjcular bronmo. A
sixth interestin Iaféé\f/\QN%onpound of
formula (la) or group thereof as
menti oned herei nbefore as interesting enbodi nent
wherein wherein p is equal tad); preferably wherein p
is equal to 1 and R% IS otgﬁr t han hydrogen. A seventh
i nteresting enbodi ngnt rel %s to a conpound of
formula (la) orgeN Ay g p
nment i oned her ei @ as 5
wher ei nwherein p7is equal to 1 and said Rl substituent
is placed in position 5 6 o) of the quinoline ring;
preferably in position 6. Am elghth i nteresting
enbodi nent relates to d of fornula (la) or
(I'b) or any subgr puy Repti~anetP:her ei nbef ore
as interesting e @

;'n R2 is

(Ie)



hydr ogen, al kyl oxy or alkylthio or a radical of

formula ; preferably, R is hydrogen, alkyloxy or
wa@bdoylo1358o; nore preferably, R2 is al kyl oxy orPCTI/EP2006/063672

al kyl thi o; even nore prefen@bly al kyl oxy, in

particul ar C "al kyl oxy; nost preferred, R2 is

nmet hyl oxy. A ninth interesting enbodi nent relates to a

compound of formula @ a) orckilb) @] FNgGr oup

hef nt eresting

enbodi nent wher 4 Ar-al kyl , Het-al kyl
or al kyl, each g qu%tltuted wth 1 or 2
substituents, that substituent preferably being a
hal o, al kyl, hanaIkyI or alkyﬁoxy, in particular R3

is G "al kyl, naphth phen 0 o |1y substituted
with al kyl or alky JI erd(] , 3] di oxol yl ,
- CH2- (CH2) n- R3a whg i's cyclohexyl phenyl ,

napht hyl or furanyl,

de%¢pt|onally bei ng substituted
with al kyl, and wheggi [

i 550 or 1; preferably, R3is
Ar, Het or Ar-alkyl, optlonally substituted with
1 or 2 substituents, t substituent preferably being
a hal o, hal oal kyl or al Kyl oxy, nore preferably being a
hal o or al kyl oxy, nost prefe;ggly bei ng a hal o;
preferably, R3 is Ar or Het, e€ach optionally
substituted with 1 or 2 substituye ted from
hal o or al kyl oxy; nore preferab |s rapht hyl ,
phenyl or Het; ev (& k R3 is naphthyl
phenyl , pyridinyl o[ I, 3]d|oonyI nost
preferred, R3 is My ‘IO in partlcular 1- napht hyl or
2- napht hyl, or phenyl. A ot her preferred enbodi nent is
R3 representing Ar Chi --@Honally substituted with
hal o, al kyl, hal oal ky al kyl oxy. A tenth

i nteresting enbodi nen ates to a conpound of
formula (la) or (Ib) or any subgroup t hereof as
ment i oned hereinbefore as int¥eresting enbodi nent
wherein R4 and R5 each 'ndqﬂﬁgggptlgkégéN@ drogen

al kyl or benzyl; gt dr dgen6r a
particul ar hydrogg G@al kyl; nore preferably
G "al kyl; nost preférabfly nmethyl. An el eventh

i nteresting enbodi g
formula (la) or (Ib)
menti oned herei nbefore& aglinteresting enbodi nent
wherein R4 and R5 togettier and including the Nto

whi ch they are attached may m a radi cal sel ected
fromthe group of pyrrolldlnyl 2-pyrrolinyl,
3-pyrrolinyl, pyrroly <¢x1k¢w@N0pyrazoI|d|nyl
2- |n1dazoI|nyI 2- p) i m dazol yl ,

pyrazol yl , triazolyl, D .-ri%inyl, pyrldlnyl
plpera2|nyl pyrlda2|nyl pyr|n1d|nyl pyra2|nyl,
triazinyl, nDrphoI|n9 2(s lonDrphollnyI, optionally
substituted with al kyl , , hal oal kyl, hydroxy,

al kyl oxy, am no, nono- ¢t al kyl am no, al kyl t hi o,

al kyl oxyal kyl , al kylt hi oal kyl or pyrimdinyl;
preferably R4 and R5 togethetlkand including the Nto
whi ch they are attached may forma radical selected
fromthe group of pyrrolidinyl, imdazolidinyl,
pyrazolidinyl, piperidinyl, piperazinyl, norpholinyl
and thi onorpholinyl, optionally substituted with

al kyl , hal o, hal oal kyl, hydroxy, al kyl oxy, am no,

nmono- or dial kyl am no, al kylthi o, al kyl oxyal kyl,

al kyl t hi oal kyl or pyrimdinyl; nore preferably R4 and
R5 together and including the Nto which they are
attached may forma radical selected fromthe group of
pyrrolidinyl, piperidinyl, piperazinyl, norpholinyl
and t hi onorpholinyl, optionally substituted with

al kyl, hal o, hal oal kyl, hydroxy, al kyloxy, am no,

nono- or di al kyl am no, al kylthio, alkyloxyal kyl,




al kyl t hi oal kyl or pyrimdinyl; even nore preferably,

R4 and R5 together and including the N to which they
wae@7aizsached may form a radi cal sel ected fronPCTEP2006/063672

group of pyrrolidinyl, pipdtidinyl, piperazinyl or

nor phol i nyl, optionally substituted with al kyl, am no

or nono- or dl(alkyl)anrno A tmelfth |nterest|ng

enbodi ment rel at g8 @, (la) or
(I'b) or any subg th.'eof a S nentloned

her ei nbefore a s e m$ i ng enbodi nrent wherein R6 is
hydr ogen, al kyl, kyloxy
R6 i s hydrogen, ha

halo or Ar, in particular
@bxy, al kyl or phenyl
optionally substitutpg p th al kyl oxy; preferably, R6
I's hydrogen, alkyl, aaffkkyyll ooxxyy oo:r hal o; nore
preferably, R6 is hydrogen 0{ al o; nost preferred R6
is hydrogen. Athirteenth in %Hesting enbodinent

relates to a conmpound of fornmula (la b& or any
subgroup thereof a s nentioﬁ@ﬂ her ei ore
i nteresting enbodi Y al N0 2

een h interesting enbodi ment
relates to acgg fornmQla (la) or (1b) or any
subgroup ther as nentloned her ei nbefore a s

i nteresting enbodi nent mhere{ R7 is hydrogen or

net hyl ; preferably R7 is hyd ogen. A fifteenth
interestlng enbodi nent rel aC8s to a conmpound of

formula (la) or (1b) or any subgrgyp\t reqjN@ S
af or % i nyer esti ng” enodi nent

wherein, for conpd cordpong to Fornula (1b) only,
R8 is al kyl, Q6 nmethyl, and R9 is oxygen. A

si xteent h interestlng enbodi nent relates to a conpound
of fornula (la) or (Ib) or ahy‘)subgroup thereof as
menti oned herei nbefore as Cnterestlng enbodi ment
wherein the conmpound is a ¢ol Qund according to
formula (la). A sEVR INOE Nt
relates to a co la (la) or (Ib) or any
subgr oup thene@ her ei nbefore as

i nteresting enbodi ment wherein one or nore, preferably
all, of the follow ng definitions apply : RLis
hydrogen, hal o, al kyl, Ar or ; in particular

hydr ogen, hal o, G "al kyl, furanyl or

pi peridinyl; prefer RAN 9o~ KerONPp
particul ar brono or 3 # | ; R2 is al kyl oxy,

al kylthio or ad }? ormuPa ; preferably

al kyl oxy or al kyl® h|o in particular G "al kyl oxy or

G ~al kylthio; R3 is alkyl, Argp)Het, Ar-al kyl or

Het-al kyl; in particular CrAaIkyI napht hyl, phenyl
optlonally substitut & al kyl or al kyl oxy,
pyridinyl, benzg [ ( n- R3a

wher ei n RBa IS ohe 1 |[ Phe ;FthSE%?ﬁbNoor
furanyl, R3a op\gnally DeingGubstituted with alkyl,
and wherein nis Oor 1;, g=1, 2 or 3; in partlcular
1 or 2; R4 and R5 each indepengently are hydrogen,

al kyl ~or _benzyl, in particular hydrogen or G “al kyl;
Br “RALaAd ﬁBmPSEéFﬁ@P qhd P RclOdRREPReCRPELARF¢h

Lhey; argoattaghednfor fsarpadiGalecred from the group of

compounds of formula (Ia)-(Ig);

preferably r is 1.

b) one or more non-ionic surfactant (s) selected from the

group o©of the block-copolymers, wherein the ratio



sel ected fromthe group of pyrrolidinyl, piperidinyl,
pi perazi nyl or norpholinyl, optionally substituted

wowah/ogdskyl or nono-or di (al kyl )am no; R6 is hRpdr/@pme/063672

hal o, al kyl oxy, al kyl or phenyl optionally substituted
wi th alkyloxy, preferably hydrogen or hal o; nore
pr ef er abl dro en; r_is equal to 1 _or 2;

[
part?%ﬁf%'t LR7 NQ ﬁ?&?&ﬁé J AH‘%lgﬁ?%@ntﬁ di1 to 1001,
IIﬁE%ﬁ@féﬂQbE@bpﬂ@ﬂE@t is thesuse of a conpound of

formula (la) or (Ib) or any subgroup t hereof as

gent® owetn dlee i pbef ecédas HAIEtAérelsrtuﬁg ebodicnent fopm about
Lhe gaguf actucecal adredi caleghel o e H 82 M 8bBbsicion
an infection wWith a n¥p05| Ve “And7 ot !
gran@ﬂ@g@taWEybamt&mlummuﬁtnoﬂefeemtabbﬁteoesnPngo about 2%

enbodi nent is the use of a conpound of fornmula (la) or
(Ib)b%rwﬁhghguﬁéréﬁﬁ fHréedof A tert§ ohedl RerePrbefoRre more
as I ptepesthng enbodi grotnf opct hepmnubagt upeool fo_about 1%
medi canment for the treatnment of an infection with a
granPposeéidhvie phctlesi uaral vornitt edh it ecerpongtion.

odi nent t he use of the.conpau of formula (la
g?b(?%sl%?aa subgrouﬁrtﬁgwgo %H’ ngi oné% S 8 (L3hnoxe
her et nbeh of Bcdisol nt eresti ng enbodlnent for t he
manuf acture of a nedicanent for the treatnment of an
PRPEREFORTREERT 8gFaRPAEGAL PUeChater FUHENAL PRefPyPTISES:
By rsd Né‘@éf@&%%%@&% eptch syt e s of a compound
of formula (la or any subgroup t hereof as
nmenti oned herei nbefore as interesting enbodi nent for
t he manufacture of a nedicamgnt for the treatnent of a
bacterial infection mherein [ht compound of formula
(la) or (Ib) has a Q0 R Rb. | east
one bacterium in ar allgram positive ?
bacetrium pr 0 €10 mM/n, nore
preferably a IC@% <5 n1/n1 the 1 C90 val ue bei ng
det egnd ned @&mﬂ@sﬁéhbfgnb@f@h@@&b%ént?é?f%k@@dbedfErom the
t he conpounds of formula (la) and (1b) or any subgroup
t hergofums ﬁﬁnt itdged bliéq@iwmodry@le&ss,i nterestimg the ratio
enmbodi e I I
mor e br R s b g° e Y e o EPEESEE Tnelnag arem 011 o
sel ett ed, fpﬂ@féh@bipli@mangatEMafﬂameuthalto 3: 1

formul ati on, of nltrooxyderlvatlves of NSAI Ds The

BP esedt 2T IR PO P EF attés d o (phEFIaceut i @&l amount of  from
formglationg, gontapni ngoas acki ve,pripcipl® ar the total
nltrooxyderlvatlve of NSAI Ds, and ‘their use for the
prep@@@m®©ntn¢ngem@r$n@r@é©5@bés whi eh exhithtt ofeducw about
gel a Cr 0SS: I| kKigg., Nitr.o e relea in

non- t@f&l %IagﬁP }ﬁfF%hnajégl o?rugOll f glght of the
abbr eyiad ede Nex j el easi ng NSAlDS have recently been

found have a good anti |nflannatory aCtIVHg% and an
Pirpr SVetORR HEY eff et LpPof iSC8isi$eH 18s ftteyphowF a2 @ short-

bett?E gasi{ietplerability than the commercially
avai d%le NSAI Ds, see e.g. WD 94/04484, WO

Another preferred composition of the invention comprises:

a) a NO-releasing NSAID of formula (Ia)



94/ 12463, WD 95/09831 and WD 95/30641. NO-rel easing

NSAI Ds are |ipophilic conpounds with poor aqueous
wa@oeloaiisBey. A bi opharnaceuti cal probl em w th PEEER2006/063672

conpounds is that their abddrption fromthe

gastrointestinal tract (G T) may be dissolution rate

limted, resulting in poor bjpgavailability upon ora

adm nistration . EP 1267832 #nd WD 0166087 di scl ose

phar maceuti cal co P | +akl e~ orexgh

adm nistration in f an efrul si on pre-contentrate

conprising on el eaQing NSAI D, said

conposition can®be filled into single unit dosage

Fornsnsugh %§n§@p§&%e§®n§&'@Ek@gc@gHQQE?S§¥Y$é&§P from the

cushi ons. The di scl osed pharmaceutical formnul ations

uponGE@W@aCtOﬁAtth@ueom§hﬂﬁﬁMEr$ﬂﬂﬂ1Wﬂﬁrein the ratio

gastr0| testin fluids or t n 0|I e

enuIS|ona%%antgrOV|%%%o%p%o%% ?%%%allé Flit oFO?h 73:1 to

NO rgleasing NSAID. It has been found that gelatlne

capsul es containing the pharnaceutical conposition

BéschF PR TR e peabove aCepbr tBHBBE unetit s 38uf #BPURE oAf from

' et apdali op, 915 o si absge ahiop Bpd.digael Y eRWbBaNGe 1 gne

passage of time and/or under actel erate st orage

condefi ahs (hogmohuuldmtynand;oprhfghabémpematlne)mmﬂunt of

in cus acka gi ng. anges in

i sSBT L o r B St ory hireaditaeSt omi cbdF ey Hehght of the
delay@@pégigg@@ of hK}reaI|S|ng NSAIDs contained in

the capsules and in a potential alteration of the in

fh vPReleiasby ukhoflan@rbiseavaisicaid itaF ind her drugd Ahort-—
onSéggigbéng§$gyed di sintegration tinme of the

gel atine capsule I1s not acceptabl e because a high drug
Eeleasethate asde consefjueritd y ianveasti@ahsorptd onrof mblre  NO-

|ve rlnc le is inportant since the NOrel easin
RoAe 1B TARESs o i Sobal neat S s n ARG ents)  where

kAl baemeti gpiandraghashyasti pReksnteddi hadoiTher as a semi-
del ayed disintegration and dissolution is due to the

eheéAfecabPrnoliefecati 6aa6t Phe efossiPnkedocapsubeesent as an
hel |'s and 1o i.t.s nsequent, .nhy cat]

%ﬁe gelgglne eggbnég’CFqi(y 4&15%§§% 893(%L gé% Be present
beeak sfl itchesvishel | s ﬁﬂsﬁdﬂVédObrthﬁﬁﬁmﬂhﬁﬂgeﬁlOﬁhéhelly or

dosage formresult in a del ayed rel ease of
ﬁEﬂFe?@ééﬂngC&@RPBEdcon?QWHéHaFﬁons of two or more NO-

releasing NSAIDs may be advantageous in case of a high-dose

low potent NO-releasing NSAID is desired to be supplemented

with a low dose of a high potent NO-releasing NSAID.

Experimental part

Compounds of formula (I) can be prepared as described in WO
94/04484, WO 94/12463, WO 95/09831 and WO 95/30641, which
are hereby incorporated by reference.

4-aminobenzoic acid (PABA) is commercially available,
General procedure for preparing the composition of the
invention and the gelatine capsules

a) Preparation of the composition of the invention



the capsules and in a potential alteration of the in

vivo di ssolution and bioavailability of the drug. As
wa2eonssguence of the above reported consi der aPCDEB2006/063672

the undesired cross-1inking4of gel atine capsul es

cont ai ni ng NO-rel easi ng NSAI Ds shoul d be avoi ded. Drug

Develo ment and | ndustrial, Pharnacy, 24%@) 493- 500

(199%? r epord s THAC FHE allter GG £ gePatFH@rmOStatlc

capsuhessi s thodght $osgesul todd OMGFQ8Sdi MK NGelfted.  4-
gel ati ne chains. One of the possible causes of

endsshEnkpPhg o@cgéla@ﬂﬂﬁUcapgulEri@#ﬁ@ﬁﬂkﬂ%ﬁﬁﬂﬂﬁﬂ¢r1aCld is
%Hg encapsy! atwﬁld phar %H‘i% tl'oca' Lor o 9%&8” Heil the full

stances suc exanpl e, aldeh
agbsbanahdﬁhydepABarﬂalgehmdeoagkyEEEahdebydesh Surfactant
gl ucose, . hydrogen peroxi de, benzene, sul fonic acid _ecc.

£Ret St B ¥ bf nmedSpy°¥ h&Hift 0°6x%i G o D6 tAgded and the

gxciplents oricangbe present as inpurities. In

[iterature are reported several conpounds effective to

p) eVeapagetapinefcapsubesatiossabenkeng; these
|nh|?htors |ncIUQe sen1carbaf&dgghydrochlorlde
hydroxylanlne By pi peri glycerlne an
@@ﬁp@@b@ﬁi@l@h@@(ﬁeﬂMEﬂEHE®Chb&é anmwnescadie y eport&dle for
to be effective to prevent cross-linking in gelatine
HefﬁéPSU%9 aétingJasThearBohfr BéaveRgers” f1APAednto hard
gbeagbhe Lapeduce ube concenid Blomdiod! dehydesormed witn

004/ 010 873 escri bes pharmaceutical dosage form

eoppengeng aufphbtmat erpalhlseéliéding aagkliati ne

capsule; the fill nmaterial conprises a selective COX-2

i nhibitory drug of low solubility, and a primary or
seeppdary am ne in an anmount sufficient to inhibit
cross-linking of gelatine capsule ugon storage of the

dosagepenmy The fpravder ed Pri hdy/ or IsedGiFdarsi Hiichelnto a
EH@PBHEQét%SCls‘Bé?ﬂle'%st h%t%%‘ihyl i © fQqexquples o a

%Fpt at a

tronet ham ne anolam ne I 'am ne,
tempgkatnee bfl y&i neC. dpethanobanknéc beret heansre, (0.15 qg)

benzat hi ne. The application provi des dosage form

PEVINE T GHF Sas S ST CrBe st | AKLAGE IR, dobg £ull
A9t sBBNLiEen b&ezgﬁgblem@£6x£ﬂ@r0@@ﬁ1qgk hntgracd i @Ren added
bet ween the active principle and the am ne agent and

the ddsequeshtlry degradarien, ofelilge sdraly. aWD OB7LBE8xE not
EQESES§n§O6EEBEQdS for reducing crosslinking

Preparation of the dosage form: hard gelatin capsules

The melted mixture 1is filled into hard gelatine capsules
(250 units). The bulk solution should be stirred and kept
at a temperature that permits to have a viscosity suitable
for the capsule filling. The temperature of the mixture
should not exceed 62°C. The filling operation is performed
with a standard automatic capsule—-filling machine.

Sealing: The filled capsules are sealed, by spraying a
solution of water/ethanol onto the capsule. The sealing

solution 1is then evaporated by air treatment while the



in the gelatine shell of gelatine capsul es contai ni ng

hydrophilic and lipophilic fillings, in particular the
waolowaoe2ss9 di scl oses the incorporation of a freRCHEPIN06/063672

acid into the capsul e shelli5optionally in conbination

with the inclusion of an ester of carboxylic acid

either into the capsule filling.and/or into

FEBFIT FEaft? Syeht' T AHBAg @ héoaﬁ?ﬁa@fa&w%nrraﬂeoﬁr#low of

Lhgudogynepnt panm nobenzoic acid or its salts are

cited. The present invention is based on the

unexpect ed and surprising found that anong the

r¢arhopyl scavengers" of the group of the

am nocar bonyl i ¢ conpounds, p-am nobenzoic acid or its

estprsiknhi bids t Hesepossibhnkipypfld heogel &t i n€ormulation

capsul e shell of themgelatlne capsules cont ai ni ng

K FerB8aef ng” NEA'BE WPt hot T hiducil ﬁ@)t%%gﬁﬁéatwwom P~
afihhsenphecubeigf (bhAgaactive principle. It is an

obj ect of the present i nventi on pharmaceutica
EbEnuI@Lﬁ@ﬂsuteﬁpHs@r@ﬁlbﬁ) onfe orcapore eMO r glogasiingng  a

AID of f a (1 one nor e urfac nts
Drertrabtofa REn Tom ¢ burRseednt (B0aRErel Aothe Phri e of
5apﬁagbénﬁllm@ﬂrakﬂﬁ$|ﬁgbemﬁﬂ@ﬂh@nlrﬁﬂiOcd@télnlng p-amino
greferably from0.3:1to 3:1 ) a carbonyl scavenger

BRPBLAD Xetect(e éBﬁPmﬁ¢?%%%%cﬁ9wa%% wa4 t gested after 3
ykic,ge skegrs derivatives of a conpound of
ﬁ%&?rgéag% fl? rtngl‘-g f(R%-Q)m (C 6H4)-COOH (H) wherein m =
thOthrébem@bayimm$sw@rerpﬁﬁpﬂmﬁnya$heeeonppaentncexample

nobenzoi ¢ ,aci d n. t he anou
; BRFAbbE: ORI St TR by el GHECbTERAST G Foported
wei ght @gbggelconp03|t|on preferably in an anount of
fromabout 0.01%to about 2% by wei ght of the total
webPght Lof the conposi tion, nore preferably in an

nmabout— 0019 toabout— % by werght—of

the total weight of the conposition, |nost preferably

i n an anount ofEO 1%.ar,_.0. 5%%\/@9“ of the total
. grmulation

wei ght of the| conposition: d ) o |onalfar@@lg%ioerlth PABA

sem -solid fat and or aBAEAShOFtChaIF al cohol ; wherein

in formula (I

B) A)
Dosage form
Hard gelatine capsule | Hard gelatine capsule

Compound (Ia) 375 mg | Compound (Ia) 375 mg
Formulations | Poloxamer 407 225 mg | Poloxamer 407 225 mg

PABA (0.5%) 3 mg

Dissolution test conditions

The test was performed with the following apparatus and
conditions:

Apparatus: USP apparatus 2 (Paddle method), Sotax AT7
Medium: 1000 ml phosphate buffer pH 6.8 + 8.8g cetyltrime

thylammonium bromide (CTAB)



Mis selected fromthe group consisting of Xis a
spacer, i.e. a conpound form ng a bridge between the

woRaropsse oxi de donating group and the NSAI D, PCEPH06/063672

selected from ) straight d6 branched C -C20 al kyl ene,
preferably C-C 0 being optionally substituted with
one qr npre of the substituents selected fromthe
9P66P  codsi §P'ng of : hal ogen at oms, hydroxy, -ONO 2 or

Lp.T2bsn- O (G-C 0 alkyl)-0ONO 2 or -0
%&Pp§?gESgERyF?_QC§E§2; ii) C5-C7 cycloal kyl ene group
pptbonahby &Lﬁbsﬁéeﬁmﬁmwnhhl iameatrJVOﬂebéanclaechtG 2Thfn with

al kyl grou preferably CH3 ) wherein n is an

Fheede lPWéﬁgofFﬁqE@ncﬁre?Qraépy AV s8AnMiAt eger from

Onko Rsuand Pdpbsren i etg%léf@m drt1en20,gpreferaly test
nl is an integer froml to 5 ; with the proviso that

thew- ONOax gr b oﬁﬁ&wﬂwﬁaqﬂ) PSObDUﬁd od - (C 2 papsules

an%ain%ng mﬁ?;?é E?%%?@l?ronw %he 1nven 1%% :2§$P§mproved

£HBerThe wortimg ‘sear honyl 7seavenges” lrref eris 10 dissolution
primary amnm ne derivatives of benzoic acid capabl e of

éBQﬁ?@nﬂFy?réééplﬁﬁfw#ﬁﬁ“@hed%éﬁb%ﬁthﬁth?aﬁ86“§hcﬁlnklng

aspakdehydgssy The wording "surfactant” is defined as

surface-active anphiphilic conpounds such as bl ock

co-polyners. Preferred surfactants in accordance with
hg resent invention arenon-ionic surfactants, for

ﬁ%l those contai ni ng pol yet hyl ene gl ycol (PEG

chains, particularly block co polyners such as

pol oxaners Exanples of suitable poloxaners are

Pol oxamer 407 (Pluronic F127 (r) ); Pol oxamer 401

(Pluronic L121|(r) }; pgr 237 (r) (d)py r

FB7 ); Poloxanvr 338 ?g?uggglc F138 ); T&%ﬁ%%ﬁ“g

(Pl unomuwrdd A Haﬂmmﬁmhnmﬂ3m (PIuronDosbaé*fprm B)

t

b

P

(

etraf unctional xyeth | ene pol yoxypropyl ene
| ock copol yner Sg %ﬁ?l@hE df &hf*ne, %Eﬁé&ﬁe ﬁlthOUt PABA

bl oxam ne 908|(Tetronic 908 R) ; Poloxanine 1307
Tetronic 1307%1);

20 ’ 18 Below detection limit
40 52 <5
60 83 5
80 100 6
Example 3

Three amines were selected as test compounds based on their
solubility and compatibility with the formulation:

- one primary aliphatic amine: 4-amino-l1-butanol

— one secondary aliphatic amine: diethanol amine

— one primary aromatic amino acid: 4-aminobenzoic acid
(PABA) .

A set of 4 formulations was prepared 1n 20 g scale

containing 2.5% of the total weight of the batch the above



Pol oxam ne 1107 pol yoxyet hyl ene pol yoxybutyl ene bl ock
(r) copolyner, known as Polyglycol BMA5 . This list is

worioy/o1258ended to serve as exenplification of PCI/EP2006/063672

surfactants that may be usdd@d in accordance with the

present invention, and should not in any way be

consi dered as exhaustive or as limting the invention, ,

APPOShFfa@™iits descrAdsed above?af e oc FC§HFG y formulation

avahbabl enkr gane: 9veBASE, aPow Fhepheaks, and

Gattef osse. The pharmaceuti cal conpositions of the

baveht Lon4apeisariabbeanet, prepari ng pharmaceutica

e,form risi oft .and hard gel ati ne

ggggg%%é.d%ﬁggagP%iﬁggm%h%%%aceutical dosage" formis

use for defining unit dose conprising an anount of
S¢oRpelABCalATNAPSEerBd n one single capsul e, or

' | yed,i S The total amount of

el Xés?nge%%gfgk%séogéggg%%B?he phar maceuti ca
dbsagéotonimofiohhe waAvent poapesepr eher altbylbnsthempound of
range_50- 1500 er unit dose. In still a further .
SPERER Podl Elbod ot , e ARnuiiEL BRSNO 181 badt ng REAPBatic
GehiHsedsi ke coaPposi t bap neak2%r 800 BHU Relpditure of 62
dose. The total anount of surfactant (s) per unit dose

Ry Béeni ehinet H -Parge of futsm 120822000hey, formulation is
BE?E%EébLXtQE E%%WE%QQi%%pég%ug¥gﬂtéfn§ﬁ%y?m§ne. Poloxamer
P ne [ at may be

armacol ogi calTy inert oil or sem so
added(1 o3t e phar maceut kddkdcoampdsichiconmbyt teansi 0f sasrred,

filler or as a viscosity regulator. Afilling agent
AayeBe Peqfi FEUPEASFHEFedSe®doSing accuracy for |ow

doserconpaundsg Anvikeeosi ty o equlator My be feadirediatine
in order to adjust optimal viscosity for filling of

thesvomaposid3 omniptb. eTge dapdul esluthoparstiocudidarbe stirred
hi gh-speed liquid fillin f. capsul es requires careful .
ABPUSERENE S0P VITESSIAY W CHIT ST AN ¢ Nt Breventgcos ity
splashisgron the lewadiscosityiend and filling operation is
thread-formati on on the high viscosity end. Moreover,
PRETOIEEHsi tY Fangé rru%*%a%%ajé%ose?ﬁlté@aatslq o §ppeuae-filling
purpapke fornulation. The viscosity range typically
required for liquid filling of capsules is fromO0.1 to
26aPang:. THe addiltlicdhatapslilés addedstelehle by spraying a

pharmageut | cal, comositign this, may, be any oLl 38,4 988,10
solution 1is then evaporated by air treatment while the
capsules pass through a rotating tunnel with airflow of
about 45°C.

The capsules were placed at 40°C/75%RH for 1 month and
tested for disintegration and total organic impurities
related to the compound (Ia).

The results reported in Table 3 indicated that the two
aliphatic amines generated unacceptable levels of

impurities/reaction products.



conpatible with the capsule material, as well as being
acceptable for use in pharmaceuticals. A person

W@ Rizloex$39 n the art will appreciate which oil PCI/ER106€063672

for the intended purpose. Hganples of suitable oils
that may be used in accordance with the present

i nvention are vegetable oils such as coconut oil, corn
oil, soybean oil, rapeseed oil, safflower oil and
castor oil. Also animal oils such as fish oil and

triglycerides are suitable for the purposes of the
peresent invention. If a semi-solid fat is used as a
filler for the pharnmaceutical conposition, this nay
preferably be selected fromnono-, di- and

~—+

riglycerides, and fatty acifd al cohol such as stearyl
Icohol Celucires 33/01 R, [39/01% 43/01 R, gr) ,
ﬁ?ﬁ¥ pal mi t qst.ear at e suchPasiPragF?lol OAT@ELal organic
a . ine . .

uciteis a mxture obtained bynghﬁk@g)non - iflbarities
nd tritesters of glycerol, Tono- and di - ers of

EG, pr free PEG. The mording ‘short - chaln alcphols"

o WaWaWaY'd ﬂnr\r\ AR hNr Ao ont

od hn 1 o
erein jgf?%éﬂoag ??E%%? arancheﬁonnno- di - ortl

f-'-—rc—-nmm(om
N

ri-al cohols AaviRg %ﬂgﬁ%arban atoy§@*Exanp es of ssuch
hort-chain al cohols useful n_accordance wth the

nventi pn aremétiarsinzopcopy| ene gl ycol and| gl ycerdol/
f a short-chain algohol is added to the
har maceut i cal conp03|t|on according to the|invention,

—~+5 — =

he sol ubi 1t ydrsremhanced apd a snal | er anpunt ofp. 4

urfactant is required. ln alpreferred enhodinent of

thé PAveAPIBAStEehE NOPEPEHSHNGENBAI DN sveeleEeBAINEBM
the group consisting of: : ib) : id): ig) : ii) :
ik):IL) ( In) ( 1o) UP) (Ig) A typical conposition of
the invention conprises: a ) a NOrel easi ng NSAl D
selected fromthe group of compounds of fornula

(ta)-(1a);



b ) one or nore non-ionic surfactant (s) selected from
the group of the bl ock-copol yners, wherein the

w0 ado7o8589 act ant: NO-releasing is fromO. 1: 1 tPCLBPIN6/063672
preferably fromO0.3:1 to 3:12; c ) p-am nobenzoic acid
(PABA) in an amount of fromabout 0.01%to about 5% by
wei ght of the total conposition, preferably in an
amount of from about 0.01%%¢dbout 2% by wei ght of
the total weight of the conposition, nore preferably
in an anount of from about 0.01%to about 1% by wei ght
éf i h@lat@taeﬂewtéicgﬂt fofrmthletcloposingdoieiny ) optional ly

SQhI sh r

al cgﬂoF Oﬁn ?ﬁerﬂ%rg %??%a“ oﬁ%%gﬁt bn %f %?E%uﬂa (1)
i nvention conprises: a ) a NOreleasing NSAI D of
formula (la) b ) one or nore non-ionic surfactant (s)
selected fromthe oup of the bl ock-copol YyIers,
wherein the ratio qurf actant (s) :conpound of fornula
(la) is fromOplldo F 1y _pr©f\@ably inaratio from
0.3:1to 3:1; c) rg;tara am nobenzm % acid (PABA) , in
an o ©f heoen ebpbicOafdst Phabeut 2febyavebgBlirgbctant:
the total conposition, nore preferably |n an anmount of

f r o1 dﬁkﬁﬂtﬁa@m%%@%%tfrﬂ%ﬂy gt 1df: tihe total

weight ook, bhe: CQEReSheN: cdhdo i T 00aLLY <aN idy Of a

serrcg soi% gt an orntgjaen aésjr% algn a%: Anot her act

pr efeemsed celhposi tCIEOIbCOnyIJhE anvdntesﬂemnﬂeﬂestiae)s of a

aI\IOreIealf]ngt\lS qu rrrula(la)b) one or nore

nor=9"81i ¢ eI ected fromthe group of

t he pol oxaners, V\,hepqzeNm d}ﬂ@mleéé[—g)sgbbﬂaCt ant (s)

: conpound of fornula (la) is from0.3:1to 3:1; c )

par a- am nobenzm c acid (PABAJTD) in an anount of from

ab%ﬁ] tQ %b(ilét v\g‘lésli/@lqy %é gg}n Bfltt I%% ttq{eal compound of
t e conposition, nost pre?erab

annﬁmimm]fa 0(:11% ol s0.f5%mbyelveeitght . 09I %t he ta@toault vﬁs%glhy weight

of the conposition; d ) optional an oil or

Serit S5 QA AT BIE SH & ORI Fbohol . 1

anqihere aspects ffndihe imvention, two or nore
NOr el easi ng NSAI Ds are used as active ingredients,
whét eis selected from the group consisting of

cl : CHy— @j‘\@( 0 GH,
CLO

14 14



anyone of said drugs may be present as an oil or as a

sem solid, or where at |east one of said drugs is
w@e@3sems3as an oil or as a sem -solid and t he BCTEP2006/063672

one(s) may be present as a28olid which is dissolved or

suspended in the oily or sem -solid conpound.

Conbi nations of two or nore hK}eIea8|ng NSAI Ds may be

advant @geo in case of a high-dose IbM/potent

a~ hi gh pote ea3|ng
' ‘ part Cbgﬁp 2 mula (1) ez 8

pr &€pared as descri bed Pn WO 94/04484 WO 94/ 1246

95/ 09831 and WD 95/ 30641, which are hereby

i ncorporated by reference. 4-am nobenzoic acid (PABA)

is cqmmercial ly avail able, General procedure for

prepanERo\t he conposition of the invention and the

[ apsules a ) Preparation of the coppegitiQn
xentg onThe drug substance is |ghnto a
thernostatifc stainless steel severtuaNy,
0

p- ani énzoic acid i G ﬁh ed. ~The Cl Cl

for 0 stirred unti gl | dissoluti

PREA or p-anineaykylbeszlc 2(Ci d>Sur f act ant  and .

optionally one or nofe oil are then added and the !

m xture is stirred, b ) Preparation of the gelatin

capsul es The bul k solutlon shoul d be stirred and kept

&t 18 PefPeF&turé-ehab E@WHPP@dt§Oﬁ§9§gaavp§é§§?t?etween the
f e ed ure :

e P Phib har A gsl 571 ne apouls. The fITTiRG Jend is

epéeatédnfrsmperforned with a standard automatic

psul e-filling machine. anpl e ound of for

ETortesions ©5 RS uBrgnEa Tht ¢ HotkaRmearrer sy Bi-Cuo,
@é@h%' esst sbeel 1yessebsanduheat agi 10 ademar atddh@ obf the

p- am nobenzoi c acid (PABA) (0.15 g ) is then
éd@é@ltmﬁétﬁoﬁﬁﬁﬁﬁtﬁdnfr§msth€rQéouﬁtppnﬁhétﬂaglOf halogen

[ u PAB ol gxaner 1 ) JdS_ _

25305 A BR wr P sOhet Tt ed U Gys Tt U4 LT (it

berper abNoe swot-@xceedi rg kg2 )0ONO,Preparati on of the

dosage form hard gelatin capsules The nelted m xture

L9 {146 AT Rard GoFat FTR R apBGiE8al1y supstituted with
linear or branched C:-C:q alkyl group, preferably CHs;

iii)

N
I O,

—(CH, 1,

wherein n is an integer from 0 to 20, preferably n is an
integer from 0 to 5; and

n' is an integer from 1 to 20, preferably n' is an integer
from 1 to 5; with the proviso that the -0ONO, group of
formula (I) is bound to —(CH,),'; and

iv)



(250 units) . The bul k solution should be stirred and
kept at a tenperature that permts to have a viscosity

waiowaidse f or the capsule filling. The tenper aPCr/BPWD6/063672

the m xture should not exceééd 62 0OC . The filling
operation is perfornmed with a standard automatic
capsule-filling machine. Sealing: The filled capsul es
are seal ed, by sprayr ?féﬁac%zclxui [okHoCHaaT er / et hanol
onto the capsul e. The aling Sol ull on is then
evaporated by air tredtnent while thecapsul es pass
through a rotating tunnel with airflow of ‘about 45 0C
. Exanpl e 2 Conparison of dissolution profile of a
formul ation contai ning conpound of fornula(la) with
and wi t hout pam nobenzoic CI d (PAB . The
di ssolution profile_of i-ni ng a
formul ati on of the i n\(/cé‘ntl on @dubsad ormA ) and of
capsules filled with a formnul ati on not contai ni ng

p- AMHEBenzoi ¢ acid (PABA) (dosage form B ) was
tesﬁg ed atper ;3 manths at 400 759RH.  The two
for rrul ations were prepared as described in exanple 1
andi’t he aonposleglemn fogbnt he towd , f predkeakiodns fare 1 to 4,

repor({e% %lh Ie 1 : Table 1 Dissolution test
coridid itond ST otre *as performed with the fol | owing

appar atwsrance ¢oneht i o rinuAppapat usicAdeRiapparas Usc2aim 1
(Paddl e nmet hod), Sotax AT7 Medium 1000 m phosphate

buf"‘f}lé?f?)ll-‘l1 6tiBe+ a@OUS@ c‘é’fyltflﬁl r@mﬁﬂﬂmﬁl drBYdm del L)  1is
(dﬁ@nﬁp%g . (ﬁ dRM Iemparatur e 3%;;0“% %(ﬁtﬁbgﬁrbdar{bcetotal
Wt 3nmw th the

I'S neasure WV det ect or at

f olWeowitrig dﬂetqwrm:;mpom,tlm 60, 80 mn . The results
% ortedlntabeﬁ the di.ssol ution test sho
h fi

.h
& dPRIBRTET Nt i &maﬁafﬁencmréﬂsl%m. AlAdMe e or 2

forypd @i oncBE Lhe Urvesnt | eReVWas IRy edraftetnda  (11) is
nmont hs at 40C/ 759%H and in vitro dissol uti on showed

notf &iynabpubei hg Hel pedaleleiet t d 5crogs Weiskitngof Tale total

2 :we(irlj:f?c) oTiathee %omposition.

4, A pharmaceutical formulation according to any of claims
1 to 3, wherein the ratio surfactant: NO-releasing NSAID
is from 0.3:1 to 3:1.

5. A pharmaceutical formulation, according to any of claims
1 to 4, wherein the surfactant is a non—-ionic
surfactants.

6. A pharmaceutical formulation, according to claim b5,
wherein the surfactant is a poloxamer.

7. A pharmaceutical formulation according to any of claims
1 to 6, wherein the compound of formula (II) is p-
aminobenzoic acid.

8. A pharmaceutical formulation according to any of claims
1 to 7 also comprising an o0il or semi-solid fat and/ or

a short—chain alcohol.



Exanple 3 Three am nes were sel ected as test conpounds
based on their solubility and conpatibility with the

wo eoomok 2589 on: - one primary aliphatic am ne: PCT/EP2006/063672
4- am no-| - butanol - one se@dndary aliphatic am ne:
di et hanol amne - one primary aronmatic am no aci d:
éﬂan1noben20|c aci d_ ( PABA set of 4 fornul ations

& pr%%%@c?%t%c%)lg §85?“8166ﬁf>8| nitG CF Bodof the claim 8
t otyale MBI Ot nOf skhe-katich the abgvereperted AI¥Nes-RS-, di-
additives and a reference formul ati on without the
addind Ve MAlsy e siglgs eparkdiatdat geild ;alcohol.
-am no-| - noI at hanal and. ba
1@'%&@%%&%%%1—2%?%?%% r%blafig 8& %gcroeﬁé?%n R SR
f orwmdﬁﬂronthé{h%H@mbl&&imn%l\wmalpregamdeas fot | Bwanched

: Conpound of formula (la) (12.2 g ) was weighed into a
t hékhEst-atd'c it iess EBS Vessiel9 and et 18- A4S -

11e@g&@iﬁﬁ§c@$tP@apcfor;m@aéﬂbﬂea(:go§d9n)j 't% taﬂ%}" of claims
. The fornmulation is stirred until the ful
di slsdimtlQ)rwkmr@he ané Ne0—Pol exaney NOXID708 @oymuéa (I) is
then ad g: m xture is stirred, talvvays at a

eraci re o]?oné eflfcgmﬂ% Tl b dtlngﬁ(ture is filled
into hard gel ati ne capsules (33 units) . The bul k
sol ution should be stirred and kept at a tenperature
that permts to have a vi scomy suitable for the
capsule filling. The ng~QpePat io_is~ f or med
with a standard aut | capsfil e-filling ﬁﬁ@hlne.
Seal i ng: The fdt b es aPe seal ed, by spraying a
sol uti on of ér/ et hanol onto the capsul e. The
sealing solution is then eva%at ed by air treatnent
whil e the capsul es pass thro a rotating tunnel with
airflow of about 45 0€ . TheCFdzapsuI es were placed at

40C/ 759%H for 1 25 e@f or _dis (% g egration
and total organi s fblated to the conpound
(la) . The result eported | i Tabl e 3 indicated that

the two aliphatic am nes generated unacceptable |evels
of inmpurities/reaction pr oduct¥. Tabl e 3
0 CH,

O\/\/\/\
ONQ,
@]

(Ic)



not conpletely dissolved at 2 0 mn, veil
remai ningClains 1 . A pharmaceutical fornulation
w@empio12Bng: a )one or nore NO-rel easi ng NSAlI DPCEEPING6/063672
formula (1); b ) one or noré surfactants wherein the
ratio surfactant: NOreleasing NSAIDis fromO.1:1 to
10:1; ¢ ) carbonyl scavenger corrpound sel ected from
free acid fornms, salts, carb I|c aC|d esters
derivatives of a coppoupd oofo H2N- (CH2) m
710 vvher@?' t he anount
of the corrpound of .\ oprk Iao(ll) is fromabout 0.01%to
about 5% by wei ght o total weight of the
conposition; whereiolinAormla (1) Mis selected from
t he group consisting o a spacer, i.e. a conpound
formng a bridge betwe e nitrogen oxi de donati ng
group and the NSAID, and is selected fromi ) straight
or branched G - C20 al kyl ene, (pyeferably G -G 0, being
optionally substituted with one or nore of the

z %0
hal ogen at oms, hydroxy, -ONO 2 2in Tis
-O0C(O (G -C 0 al#yN~<0ONg (G-CG 0 alkyl)
-ONO 2; i11i) C5-C7 oaIyI ene group optionally
substituted with apeary@r branched G -G 0 al kyl
group, preferably ; erein n is an integer

fromO to 20, pref I's an integer fromO to 5 ;

and nl is an integer i /. 1 to 20, preferably nl is an
w1 h

group of formula (1) is bound to -(CH 2 n 1; and

integer from1l to 5 ; the proviso that the -ONO 2
i v) - (CH2- CH X2) - CH2- CHwher%W X2i s -O or -S-; n3

I s an integer froml 0 f erabl yooom 1 t 04
and R i s Hor 43 ph?r/ﬁ;\ﬁflkc)a(l)fornulatlon
according to cl ai A er@el n the anount of the
conpound of fornula (1IMHis
Cl Cl
(I3)
O\/\/ONO2
Y
NH
Cl Cl
(Ik)
O™
@)
NH
Cl Cl

(IL)



from about 0.01%to about 2% by wei ght of the total
wei ght of the conposition. 3 . A pharnaceutica
wo oroml 2889 on according to claim1 or 2 wherei NnPCTEP2006/063672

anmount of the conpound of ®Rérnmula (11) is from about

0.01% to about 1% by wei ght of the total weight of the

conposition. 4 . A pharnmaceutical fornulation

according to any of clains @Hto 3, hotbe ratio

surfactant: NO-rel easing p.3:1 to 3:1. 5
A pharmaceuti cal ng to any of

claims 1 to 4 , rfactant IS a non-ionic

surfactants .CHO: ' aceutical fornulation,

according to claim5 , wherein the surfactant is a

pol oxamer. 7 . A pharmaceutiClat) fornul ati on accordi ng

to any of clains 1 to 6 , m@ﬁrein t he conpound of

formula (I1) is pan1noben20|csaC|d 8 .

phar maceuti cal forr e Gbﬂ@\ OAEUVO%@ZC|aInB

1to 7 also conprl or sem - SO|Id fat and/

or a short-c & [ phar maceut i cal

formul ati on ac@ordlng to claim8 wherein the

sem -solid fat is selected fygm nono-, diand

triglycerides, and fatty acid alcohol. 10. A

phar maceut i cal fornulatloncﬁ@cording to cIain18

wherein the short e 2 sQhoDi s~ pear o« g anched

nono-, di- or tr| Hvi ng 1- 6 carbon

11. A phar | abi on according to any of

clains 1 to mhereln the NO rel easi ng NSAI D of

formula (1) is selected fro :Ene group consi sting of:

cib) sid)rif) fig) :ii) | ng |k) 1L):im (In) UP)

(I'a)

O\/\/ONO2
1
CH,O

(Ip)

(Iq)
12. A pharmaceutical formulation according to any of claims
1, 3, 4, 5 and 7 wherein the NO-releasing NSAID of

formula (I) is the compound of formula (Ia)

CH,

0
Iy e
O
CH,O

(Ia)



12 . A pharmaceutical fornmulation according to any of

claime 1, 3, 4, 5 and 7 wherein the NOrel easing
WOBAD12589 f ormul a (1) is the conpound of for muP@I/EP2006/063672

(la)13. A pharmaceutical fa@fnul ati on according to

claim 12 wherein b)the surfactants is poI oxarmer 407

and the ratio surfactant: conpound ing is 0.6; c

I hé cHHPSURE %thli%%mﬁﬁr@ﬂl)atnl@“p ahfA6BeRZoi e acﬁjdalm 12

and,tde sapount of p-am nobenzoic acid is about the

0.1% by weight of the total weight of the conposition.

14.b)M};marmJeé@¢¢@la¢Sf of-Aul @ciloragecor dithly tanel athel2ratio

V\,her e, surfact ant poI nmer 407 and the

ratio su?%at:]cta Ompconpcpou aa)(l C|P§6a’0 6; ¢ ) the

coapouwtt ofoifuosamud a ol o rrsulpx am[mpbe_@zopearaﬁm@b@mﬂolc acid
t he anount of p-am nobenzoic acid is about the 0.5%Db .
vweight 'ote taec it ab £ viei YRt NP R Fel € oRpoSi £ £ oAPOYE. tlﬁ\e 0.1%

ph%mtgﬂ§%f ft@(é‘%@éél"%&% di NG o @d?ﬁbégltcl

12 t'o 14 also conprising an oil or sem-solid fat and/
1ér & shoptrmeheiutigbhdohbbrmulation according to claim 12

wherein
b)the surfactants is poloxamer 407 and the ratio
surfactant: compound (Ia) is 0.6;
c¢) the compound of formula (II) 1is p-aminobenzoic acid
and the amount of p-aminobenzoic acid is about the 0.5%
by weight of the total weight of the composition.

15. A pharmaceutical formulation according to any of claims
12 to 14 also comprising an oil or semi-solid fat and/

or a short—-chain alcohol.



