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It was unexpectedly found that some 3-quinolinecarboxamide derivatives in the neutral form
disclosed in the above US Patents are susceptible to chemical degradation in solid state, and,
in particular, when in pharmaceutical formulations. Some salts of the 3-quinoline-
carboxamide derivatives of formula (I) are known from said US Patents. However, none of
the above-mentioned patent specifications discloses an enabling method of providing 3-
quinoline-carboxamide derivatives of formula (I) susceptible to degradation in a sufficiently
stable pharmaceutical form or even suggests any particular advantage of using the salt form of

a 3-quinolinecarboxamide derivative in pharmaceutical formulations.
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The present invention solves the problem posed by those 3-quinolinecarboxamide derivatives

that are susceptible to chemical degradation in a solid pharmaceutical formulation.

DESCRIPTION OF THE INVENTION

Some 3-quinolinecarboxamide derivatives in the neutral form disclosed in the above US
Patents are susceptible to chemical degradation in solid state, and, in particular, when in
pharmaceutical formulations. A primary object of the present invention is to overcome this
stability problem. The solution offered by the present invention to said stability problem is
based on the surprising and unexpected finding that the salt form of a compound of formula

(I) possesses an enhanced chemical stability compared to the neutral form of said compound.
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with, for example, ROH compounds.

Upon storage without any special precautions being taken, some 3-quinolinecarboxamide
derivatives of formula (I) are degraded at an unacceptable rate. At storage during accelerated
conditions, that is 40°C and a relative humidity of 75%, the degradation of some 3-quinoline-
carboxamide derivatives can exceed 2% in a period of 6 months (Table 1). While the rate of
decomposition of 3-quinolinecarboxamide derivatives of formula (I) at normal storage
conditions is lower, it nevertheless is desirable to obtain a physical form of a 3-quinoline-

carboxamide derivative, which exhibits improved stability.

Surprisingly and unexpectedly it has now been found that the 3-quinolinecarboxamide
derivatives of formula (I), when converted to a salt form with a mono- or multivalent metal

cation of the structural formula (II),
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have an enhanced stability compared to the corresponding neutral form of the 3-

quinolinecarboxamides of formula (I).

A preferred group of 3-quinolinecarboxamide salts of formula (IT) are those wherein A is

Li*, Na* and Ca*".

Another preferred group of 3-quinolinecarboxamide salts of formula (II) are those salts

sparingly soluble in water including Ca®*, Zn** and Fe**salts.
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months, 0.31% of compound A is degraded during a 6-month period. Another example of a 3-
quinolinecarboxamide derivative susceptible to degradation is N-ethyl-N-phenyl-5-ethyl-1,2-
dihydro-4-hydroxy-1-methyl-2-oxo-3-quinolinecarboxamide (hereinafter called compound
B), see Table 1.
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! Degradation quantified as the percentage increase of related substances after 6 months of storage.

Said sodium salt when formulated into conventional solid pharmaceutical formulation,
however, is still degraded at an unacceptable rate with a level of degradation products
exceeding 5% in 6 months when stored at +40°C and a relative humidity of 75% (Table 3).
Such a level is considered problematic. An acceptable limit of degradation, under these
conditions, is judged to be less than 0.5 % degradation after 6 months storage. This limit is

considered indicative of a 3-year shelf-life at room temperature. On the other hand, a
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degradation exceeding 0.5%.

pH adjusted to 7.5.

Degradation quantified as the percentage increase of related substances after 6 months of storage.

“Shelf life” denotes how long the formulation can be stored at the given conditions without

Composition: Compound A sodium 1 mg, sodium hydroxide 0.112 mg, water for injection ad 1 ml,

Composition: Compound A sodium 0.3 mg (0.19%), microcrystalline cellulose 49.8%, lactose

monohydrate 48.5%, sodium croscarmellose 0.5%, sodium stearyl fumarate 1%.

sodium carbonate 3.0%, sodium

stearyl fumarate 1.0%.

Composition: According to EXAMPLE 10.

Formation of related substances after 2 months of storage.

Composition: Compound A sodium 0.3 mg (0.19%), pregelatinised starch 66%, mannitol 29.8%,

The present invention provides compositions of a salt form of a 3-quinolinecarboxamide

derivative, such compositions exhibiting improved storage stability that allows the

development of new pharmaceutical formulations of a 3-quinolinecarboxamide with enhanced

stability during long-term, i.c., at least 3 years, storage at room temperature.
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once bl el extapeL §h Aottt CaPR gyl e oxcipients.
derivati ves, is clear that a stabl e dosage form of
a compound of for mula (1) is obtained when said
From vdmnmanﬂahosre pbatéh stabitityr propértiss pi3-ghimolagoartoxamidsfderivatives,

e P e i E o SR Pep oA e

ompoﬁﬁﬂ 1s3dénd dndfreimink & 8@ salttFferm PHREMBREUD. E‘dﬂchﬁﬁial ﬁlse a salt of
formul ati ons for oral node of adm nistration.

formula (Jgoefche present dnrentian.dfe. thgetiysAngredicatn Slaﬁabbaaséogwlﬂteflénto

AL P R SRR IR0 By enion
any conREsibl of SHRE il ﬂoQHé néudfaledrat woild l@d&m’i)llnpﬁweﬂ st:'abﬂhly of said salts

formul ations are tablets and capsul es Lia| lr}/Et
during syepufctugs, aad ditiag sieres o di Phasmagsytical dormulation. Examples of such

formulations are tablets and capsules. Usually the amount of active ingredient is about 0.01 to

10% by weight of the formulation, preferably about 0.1 to 2% by weight of the formulation.

Pharmaceutical compositions of the present invention contain a salt of formula (IT) in
combination with at least one component inhibiting degradation of the active ingredient, and

pharmaceutical excipients. These compositions are one object of this invention.
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10% by wei ght of the formul ation, preferably about 0.1

to 2% by weight of the formulation. Pharnaceuti cal
woaenpasipons of the present invention contai nPaTAERRI05/050485

of formula (I1) in conbination with at |east one

In one gﬁg&ggﬁg{ﬂf tﬂﬁgh%'séﬂrg Exgve%ﬁgﬁ @% OS?thOI{ gb n@*fsteé )f.ﬁ alkallne—reactmg

rmaceut | ca exc

compoR PR hQREalREFhE BEotOR. The aﬁlﬁ)uhﬁbfs:hd: ﬁ]lk@lﬁttd-mmr% Mponent is
2005/ 074899 PCT/ EP2005/ 050485. | n one enbodi nent of

dependﬁlhtelmnéhﬁampﬁﬁﬁw eﬁsancbaﬂkalﬂm?ere@@tmwmmﬁlﬁn@@#pﬁ AR Oglyfo 99% by

e AR e B e
detennin‘éd b?aa@mge@tz thjIQHe &&ﬁp@it@ﬂﬁft gy)f dé-icrsed water, and then measurmg

i ne-reacting conponent and is about_O
the préﬂ@rxpsmng sty A shad plfﬁf%rﬁ@f‘/d)&a?O‘é%%Lﬁ‘tuﬂf%{e&%?é/ﬁ%e'feactlng
[ ‘

COIIIPOII%‘ISS s s?lgct%d %ﬁféofdﬁﬁn g@%o@ﬁ Icgféuirﬁ an@?h{g{éﬁ}lgﬁélé%tgﬁf acetic acid,
carbonio@icRY, cma@ dc1t1hﬂlbspiﬁﬁﬂiﬁold) gulphtuéc pxkﬂd,ocﬁr diles sniahlié t i ng

slurry. The pH should preferably be above 8. Suitable
Weakl&PIgémcr?é-OF&aé‘é‘t?%- conponents are sel ected from

sodi um potassium cal ci um and-al um ni um salts of

acetic acid, carbonic acid, citric acid, phosphoric
In another aﬂnbcslummtuﬂncccompositlom comptigns assalttveil @dlwelakt inaiat g@tmne

ani ¢ _acids, 1n .anot di
oty S et DR SI RRE R Mo B o vl
metal cﬁﬁ&ﬁ %tabl&hexﬁ&ﬁ 6‘9&% iRBhdddppacsict @m@mn@sqmrﬁnwﬁbe used, e.g.,

of formula (Il1). Any other salt wth di val ent S

zinc anden'mgamblsalros Jbe amoliat of said salt inabaud to ﬁ?%rhyewelght of the

T

divalen® B c&hé@t&ﬁ%@l@a&m&%@m &mpdationf woutd l@avérahe dfsmrdidngaf the
on the salt chosen, is_thought that additi

salt of fpampulac@h dafporiptify Ass tdllf‘f‘%ﬂl@ﬂ"{l (M@an:aa@ﬁvéﬁmt @et{aﬁ%ounter ion has
11nuted§gﬁfbﬁﬁ§ dsGRe Pﬁ?{]ﬁﬁﬁﬁhb ﬁf% ? et oiiﬂ)aﬁnula (II) is suppressed,
[ the s a t or mu A

SsocC on o Into ions.
which ®8hlts iafanfinereased sfability.havi ng a dival ent netal counter
ion has |imted solubility. Thus the protonation of

the anion of the salt of fornmula (11) is suppressed,
Compo\éﬁi(?‘ﬁgﬁ ?ra IrhRcddiic ohﬁﬁfaﬁ%se&nﬁlﬁayﬂhé dompREROSF forMB: (IT)
and pharmaceuti cal formulations containing the
described mhoweraie nhufastuned @5 deis¢ribeddwsein bblow. above are
manuf act ured as descri bed herein below 1In the
preparati on of pharmaceutical formulations in the form

In the p}& HASROEE ﬁlﬁhh&:eﬁﬁ&al Forhulat@sHiin i forth iof dosagh @ntio g @uald
li) is mxed with a salt with a divalent nmetal cation

adnnmstratm, thelceaiponed (e mirefl withpoak mtithandivelpptynetal cation or an
alkahné g%\é n% h?@%%}% har ctglsééh&e%hoﬁ?ﬁ%n" m:ﬂ:teﬁuca%%ct,l?%gﬁ Suitab

N’ anon Hu cte
excipieh caﬁ‘ﬂe'cﬂof&%@ﬁbﬁaﬁé hersstrieted to, solid powdered carriers, e.g.,

mannitol, microcrystalline cellulose, calcium hiydrogen phosphate, calcium sulphate, and

starch; binders, e.g., polyvinylpyrrolidone, starch and hydroxypropyl methylcellulose;
disintegrants, e.g., sodium croscarmellose, sodium starch glycollate and polyvinylpyrrolidone
as well as lubricating agents, e.g., magnesium stearate, sodium stearyl fumarate, talc and
hydrogenated vegetable oil such as Sterotex NF. The mixture is then processed into tablets or

granules for capsules.



mannitol, mcrocrystalline cellul ose, calcium hydrogen
phosphat e, cal ci um sul phate, and starch; binders,

we.2005/07obyvi nyl pyrrol i done, starch and hydr oxpprapgi05/050485
nmet hyl cel | ul ose; disintegrants, e.g., sodium

| | i um st. . :
e iRy RS AR Bl Ao oo g ot
compritﬁn -as aﬂaamﬁhgfw%@aB?ﬁlmolﬁe&rmme@wﬁvaﬁwaf atgroved chemical

~tal'c and hydrogenated vegetable oil such as $terotex
stabilitymhelfie a tabletigote ¢ontainiag asals o6 Lsawla (b and 48 alisakingreacting

ranul es.for. capsyl es. 2 Q74 .
compofiah st Ut IBate RERY SAIR” FoTona® AA bl Pheppaceutioe
excipicRfsas @iufianesd. The chicdlisthpds & dohidved tatlefroep adthragimaform

~_tablet conprising as_an active ingredient a, .
distribwioge i 16 meleapioieueh efche alkaling-rapsting cmpauspEl At agptralise
, ik i [ . b i ~sal &

ot o it I Phaftb Rl RERnEPDE 8 381 313 divilbnt el
cation Sadrletwostipiresh thadpdciativhahtociats ofithe aslt vformak (8 t abl e
phar maceuti cal excipients is manufactured. The
crucial step is to achieve a tablet core with a
Methodd U BBt & Biblch 8P e GfivefiBn AR AGWNgws! evel , of the
al kal'r'ne-reacting conponent in order to neutralise
a) a tabldt cpreatontudnidg ficalsiung sdlt afforhelafHaismemifa¢turgd by spraying a

excipients, or of the salt.with a divalent t
calgiim dswore sty S o e et et o IPmiEi R and B
phefaldRicPdxlcifdntd, Qriil Aink!the midaic 0 Peopth cOMMMERS] ifyiritg and then
‘ a tablet of the invention are as follows: a) a tablet
corgpessiegthe grativhaje;eorcal ci um salt of fornmula (11) is

g

sprhyife a RORMIBEGE bth hikalineratidigedmsponghadiiid atmirgire bethe
m xture to proper consjstency, drying, and.then i ..
phasmapeusical exginients, granwlatingdhe gxtgie 1 propsr spnsigeney, drying, mixing
. Nt ai.ni- | i | in:
oA s A o001 P bt
findltk@ld; be- r eacti ng conponent onto a mixture of the

) WPl et cogrminge At of pesesria ok formiyg BUHF | ne
ma?ﬁﬂa&ﬂﬁdn%?%lﬁ% b {s%ﬁem&ﬂ) ef ﬂhle g%1|¥ oBRIrthRle(1) AnWah @lkaliAd geacting

en co final blend; or c) a tablet core
compwteat oitog mixkire bf theypheonkicemical epaipizatsi granvlating te mixture to
formula (11).1i5S nuf act ured.by . sprayi sol ution
proggr ?‘Wéls?;‘ﬂ” %Ylngowgl %‘rf’i‘l?fe%ﬁ%fég%’ﬁ 2N ga:%?,na%_d reacting
d) a IdbPHERQA h?ﬁ%en@ﬁfa? optibhatlyetadaéd td e RRaile pidd to@ompression; and
excipients, granulating the mxture to roper

: . .proper .
e) acoming lsyernisgptiahally added1ngaidisore eirge@ysniRnal Feating pharmaceutical
gr.anul ate; and
€X 1ents.

A preferred method of manufacturing a tablet of the invention is:

f) a tablet core containing a sodium salt of formula (II) is manufactured by spraying a
solution of a sodium salt of formula (I) and an alkaline-reacting component onto a
mixture of the pharmaceutical excipients, granulating the mixture to proper consistency,
drying, and then compressing the granulate. A lubricating agent may optionally be added
to the granulate prior to compression, and a coating layer is optionally added to said core

using conventional coating pharmaceutical excipients.
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d) a lubricating agent may optionally be added to the

granul ate prior to conpression; and e) a coating |ayer
woo0apasonal |y added to said core using convenPComRR005/050485

coati ng pharmaceutical excipients. A preferred nethod

of manufacturing a tablet of the invention is: f) a

tabl et core containing a sodiumsalt of forrmula (11)

Accordié% fordatRe higeet 1BfEhaitvegtich providut b aretledd ¢f peghringa capsule
salt of fornula (I1) and an al kalin_g-reactjn
\¢

OF 1T J - a g.. .
compriginge Ak Betiningredienth Jrqwinoligecar hexagnds deréwalive o improved chemical
Smbﬂﬁexcipients, granul ating the m xture to proper

ansistency, dryi ng, and then conpressing the
granul ate. A lubricating agent nmay optionally be added

to theugranul ate prjor to conpressio and a coating
Methoqsgfapanuaciings sinsplef dhsinyentiog; age apiadlowssi ng

9 o bR R e R (o LRI Y S Cealium
acebaP ssltitiont istoprmasant of theenicivon syt offotimulaaIand deb marmaceutical
preparing _a,capsul.e co&ri sing .as an active e th
exqipightecarantatinsie minwrG Reraps GRUHFIR Y &Ry YUsPquengy drying the
erahfiBfOY£d chemical  stability. Methods of manufacturing
a capsule of the invention are as follows: g) a
h) a miktreicentainingai saltrog fernndd GDepagagly sofubleoinrmater ig mapufagtured by
manuf act ured_.b .aying.a cal cium acetate solution
SorgDG o JOHRE 0 8 SRRt Bets mnneet ofts f 5P RGeSt ) and
phdrPBcRMRAINBEY1itS, Branu@ifioRhERiBuredb PoPed tomdsténty, drying the
.. . mxture to proper consistency, and subsequently drying .
graphlete, grchmining avithoy crigtallinerisal of formule:(B) sparipedy salvble &g water; or
. faormul a (1.l r.ingl I Ny '
) ampfieoBiabiin 3R HdhuRr §BlaSyitt it oBforkitia €, more preferably a
sodhrk @hlt,Ne nfanakictune Bospayiegh solntion af thexsalt o€ fainulh@l) and an
phar maceuti cal excipients, granulating the mxture to

alkplingprspctingreamaneagRl oty A PRiKGTe picthe ghamacstical gripiRpty; gignulating
| ; C ks I . hagl y
the ik e i pR PG o BB ha Sty bl pabue
j) alubridatihg agers dcloptionally pddedss themsaue; ofd f ormul a (I11),
nor e preferahl. odi um sal i s manuf actured by
k) the ngi’Jdilg‘H’glsgl@gllﬁtpﬁ’&ﬁ%qqat?ﬁ&@%}h‘%& of fornula (11) and an
al kal i ne-reacting conponent onto a m xture of the

pharmaceuti cal excipients, granulating the mxture to
An altqpnasivermethos oS prepaing asadt of foweda €AY, whiclt thiem §ag tede readily soluble

i waref S P bR BT ulll] 80 WuuhS R o
solutiof dF & GRhALE RAcERPSIthRBent such as sodium carbonate, thus producing the salt

of formula (I) in-situ, and subsequently follow the methods as described above.

EXAMPLES

The examples below are given with the intention to illustrate the invention without limiting

the scope thereof.

EXAMPLE 1

Investigation of the degradation rate.

The degradation rate, hereinafter called the reactivity index, of compound of formula (I) was

determined in solution. Roquinimex (Merck Index 12th Ed., No. 8418; Linomide®, L.S2616,
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An alternative nethod of preparing a salt of fornula
(I'l), which then has to be readily soluble in water,

wO0dsm74H93sol ve t he correspondi ng conpound of POTMRR@S/050485
(1) in the neutral formin a solution of an al kaline

N 3SR SCRAER 4B G B0 amic) s

selecteataba@@fé&ﬁ&é ¥orhPburdith thereidtiotts idex diefiied hetl0 ahonium of 1-%
MPLES The exanpl es bel ow are en with the
0. OlMulwdmhlom acisl in|-propanel avas ﬁ@eﬁv‘tﬁ@e’lﬁw TeRrtiniteraneraiurevas Hythe

h f I f
e 5 T LGB R o B0 R s s
n- propﬁ@l's@ﬁtlbﬁ' eTHegRedt ol tfzmsfel’sjlﬁx comﬁ)ommlmmnndpmfpyfe@treﬂmm reaction

(1) was determned in saolution ui nj mex
was stoppge rfterd. |2 aud 4 hoyss, agd paalysip W@ﬁF%Fé‘F&Pm lwsg@w ot PlliL%ﬂh uv

P o
L
evaluatian atihe gédcﬁeﬁyi iﬂﬁl@xﬂmt @dejn umatﬂ&:l eém‘ thel famamonejff dreenpropylester

nmpound with the reactivity jndex defiped to 1. A
may baaeHTeACOY IS XE M%%?%E‘Pﬂdé £% & Ogeipgaton fﬁtﬁp?%l&%hmf hour at
o, Y T BRI § RIS . i
reactivitg nmdle&m ofgowt chopounds afifprmls (Jadobesdhowm in Aablent. pr opanol

solution. The reaction transfers the conpound to an
n-propyl ester. The reaction was stopped after 0, 2

- Tableﬁnﬂefctfﬁgﬁﬁdeﬁm lorsis of Wasn @) ed out by neans of

UW/__detection. The disappearance of the

| i nol Btrecardinxalatide toemipami B was used, f or -
Comp@mg

llaton—of—the rnantu\ Lt)’ |||dc1\, acggltbﬁldex
al terrFa'inRﬁg al so the/RoRmatiph of the n-propylest
. o—ATeact Ilylll L onad
Roqungg%églriidati on rate ofﬁls% pef éﬂc}glr atﬂo g‘gégnﬁg)o
react|siiyrd ndex of PHO corrpsiy@nds [Ri1a degradat| on
rate jof 26% per hourletc. The reag_t__v_|_t_y_|_n.d.|_g.gs of

sone Cﬁjﬁbﬁhnds of foffula (1 )ethvle shd’v«ﬁ in Table L.
Tab: C r‘cabl.l V| |. ] | Uf | .
?}3 Yy 221_1_?&0 SOH un %gn'pl ormota (1)

D
p

to

U.

T W O Q| W

StructufE%“n rel atio oun ound
React [ 34nkthyl Ndex RS 4@@3 , | iethiA Roq;ulml mex HH
nethyl 1.0 (defined) -chloro Hebthyl 3.1

5,6- methylenedmxy H ethyl 2.9

5-methylthio H ethyl >10

Compound A is N-ethyl-N-phenyl-5-chloro-1,2-dihydro-4-hydroxy-1-methyl-2-oxo-3-
quinolinecarboxamide;

Compound B is N-ethyl-N-phenyl-5-ethyl-1,2-dihydro-4-hydroxy-1-methyl-2-0x0-3-
quinolinecarboxamide;

Compound C is N-methyl-N-(2,4-difluorophenyl)-5-chloro-1,2-dihydro-4-hydroxy-1-methyl-2-oxo-3-
quinolinecarboxamide;

Compound D is N-methyl-N-(4-trifluorophenyl) -1,2-dihydro-1,5-dimethyl-4-hydroxy-1-methyl-2-
0x0-3-quinolinecarboxamide;

Compound E is N-ethyl-N-phenyl-5,6-methylenedioxy-1,2-dihydro-4-hydroxy-1-methyl-2-0xo-3-
quinolinecarboxamide; and

Compound F is N-ethyl-N-phenyl-5-methylthio-1,2-dihydro-4-hydroxy-1-methyl-2-oxo-

3-quinolinecarboxamide.

12



B 5-ethyl Hethyl 4.6 C 5-chloro 2,4-F2 nmethyl 2.6 D

5-net hyl 4-CF3 nethyl >10 E 5, 6-nethyl enedi oxy H
woethsl07&899 F 5-nethylthio H ethyl >10 ConpourRdTAPR®S/050485

N-et hyl - N- phenyl - 5-chl oro-1, 2- di hydr o- 4- hydr oxy- 1- net h

| - | no ' .

The fo]}ipxg ePa'q_eg #j{ eé Qet? ﬁrﬁg%%gﬁl?ﬁggtgﬁgégpq%%rfg& @?ny%g?lﬁl}l’/lg the
compohn&’s Pferndula qU), Wﬂhd:lﬂﬁ@&ll’s&mnam gearnfzeenizdntdriulasions according to

N-net hyl - N- (2, 4-di f| uorophenyl’) - 5-chl oro- 1, 2-di hydro-4
ﬂlepreswmmvom met hyl - 2- oxo- 3- qui nol i necar boxani de;

Conmpound D is Nnethyl-N(4-tifluorophenyl)

, 2-di hydro-1, 5-di net hyl - 4- hydr oxy- 1 - met hyl -

EXAMPIE 3- qui nol i necar boxam de; Conpound E is

I\I—ethyl-N—henYZI 5 6- rrethyl enedi ox -1, 2-di hydrg

Y1 Ol o yd e 2eax01 =g mecai%oxamzde

. . ound F is o . .
m@z@@hyl N- phenyl - 5- net hyl t hi o- 1, 2- di hydr o- 4- hydr oxy- 1-
N-EthyTeN-pjieny2-5e0iterodt, Q{dhh}@]lré-4dgfdrd)«}’thedfyl-21®(d¥@quinolinecarboxamide

e L A S A SN
hydrox[i'@éqébfhgtg)gﬂ quanF 5. GBOIHB%%dQJ Ther83¢tidn ik dure WAS §th‘red for 30

e pharmaceutical fornulations according
minutes @t amhmnlplcﬂ@emturenMSldnng Exaeibing peecipitate was 1solated by filtration,

cpiay $rGoit e OB AAG BB oot B D i oo e
title coh!ip%hﬁa/ 9 ng@t%é,heléy AR R for QHJBM@U:INZ%MGU: oa(yz H, 4.26; N

y |~ 2-.0X0- ui nol i necar boxam_de .. (.28..mol 10. 0.
7.40. F@ynd\@sﬁ@ésﬂeﬁ@@ ih3239.5 % et hanol (150 m) and 5 M

eous s I [ 4k 28.4 mmol, 5.68
Thcsoﬁﬁ?“ﬁé%“& ]mo?h%glgaégggﬁgégéﬁﬁggﬁmas stirred for 30
m nut es at anblent tenperature. The resulting
crystalline precipitate was isolated by filtration,

EXAMBJL 3l y washed twice with cold ethanol (2x150 m), and
N-Ethfi NSy 5NBEHY TR 2%05 dFR LRyl Vet WE2-0x0-3-guinolinecarboxamide

calcium salt.

N-Ethyl-N-phenyl-5-chloro-1,2-dihydro-4-hydroxy-1-methyl-2-oxo-3-quinolinecarboxamide

sodium salt (2.63 mmol, 1.0 g) was dissolved in a mixture of ethanol (10.5 ml) and water (5.3
ml). The solution was heated to 70°C and a solution of calcium acetate hydrate in water (1M
solution, 1.05 eq., 1.38 mmol, 1.38 ml) was added. The resulting suspension was stirred for
30 minutes, then cooled, and the crystals were isolated by filtration, washed with water, and
dried under vacuum (966 mg, 98% yield). Anal. Calcd for CsgH3ClLN4OgCa: C, 60.7; H,
4.29; N, 7.45. Found C, 60.5; H, 4.34; N, 7.41.

The solubility in water at room temperature was about 1.0 mg/ml. The salt is considered as

sparingly soluble in water.

EXAMPLE 4
N-Ethyl-N-phenyl-5-chloro-1,2-dihydro-4-hydroxy-1-methyl-2-oxo-3-quinolinecarboxamide

iron (IIT) salt.
N-Ethyl-N-phenyl-5-chloro-1,2-dihydro-4-hydroxy- 1-methyl-2-oxo-3-quinolinecarboxamide

sodium salt (5.0 g, 13.2 mmol) was dissolved in water (80 ml) at 40°C and chloroform (100
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title conpound (9.5 g, 90%yield). Anal. Calcd for
C19H16CI N2C8Na: C, 60.2; H, 4.26; N, 7.40. Found C,
wo6Q005/0744994. 20; N, 7.32. The solubility in wat eCTaP2005/050485
roomtenperature was 138 ng/m. EXAMPLE 3
I dr.
m w%*ﬁ%%ﬂlésblﬁﬁﬁﬁéfnén@#sﬁwa*eﬁng%fxa%%% Aoyl 1023 )
dissol%cﬁhh)ydteINBO Imdhwlas bddzidl Thotvio-ghabe Bysten-washyitedxjgordusly and pH in

e B BT T P g e v
separ: a?édq 9(11 M%Qoéu%&culéﬁge YRS § lvélﬁs WerdHelnovddf r@% i t‘?cﬁ: compound

eate a so ution of cal ciunTacet a
asa rekiyatdtcmplmus iglassy Bxasy (14\1122 goSSJ% 3aa],d) MOEHqm/z 1133 [MHJH— The glassy

mass &S Giralperep Rt sl 8d coRhoLBE D8 CoRRaLThE R fyped: The

crystal’ﬁﬁé%e ﬁﬁ@ﬂe@t ®enRY i ﬁl&@lﬁh&nand’\@tﬁa‘iﬂl H @J&uﬁ&t@rgweaiﬁg title
dri ed under vacuum (966 ng, 98%yield). Anal

compduad (£36 1938 el 46 Caral. €alBD07 CstHlasNOE Y FeNC, 61@5H +FBilmN 7.48.

Found G, 43731 447, &, 357, BT Shiondlfe ﬁglgeﬁ%nla{m% Loy A e a content

of49@% ﬁiedl%heﬂc@ﬁtensﬁammjy soluble in water. EXAVPLE 4
N- Et hyl - N- phenyl - 5- chl or o- | 2- di hvdr o- 4-1 aydr oxy- 1| - neth

- 2- 0X0- 3- pui nol | necar boxamde iron (Il11) salt.
Xﬁl% N- phenyl - 5- chl or o- 1, 2- di hydr o- 4- hydr oxy- | -meth
E yul%guxo 3- qui nol i necarboxam de sodiumsalt (5.0 g,

N-EthjiN-phowgdls) ethgs], 2Hdgsdlorg chyidroxyelt-@ethy BR-oxb-B-@lindidfecamdxamide
-chl erof orm (100. -13 WD 2005/ 074899. PCT/ EP2005/.050485. . .
Mﬁ%ﬁ—v\/as added. A solution of iron(lll)sul phate
a [ 9 . THT .$8%,8)
N B e o ST o8 S u BB Bmice
(4.39 ot r1e5139\/g)gmscsuspey1demm gibhrioh (7.5 o) atdmmlsﬂqnha&lethmmhydromde

hydraiB b 08 ges Cndyoly 18bute) G T S S e aRae The deixture
was stﬁ@d‘f@f‘& 8 aNg byl fEME B0 Qﬂ)%é/seacfdg@ Aftérl MW‘I%G @8ysthls were

ed anor phous gl assy mass . g, 85 %yiel
fllterewaastd with gthyl 2cetdtetdnd, dripgd elngtla@syum mﬁg’nmhih@u@fsmovle@ (1.31

e, 547 Bl S Cg R Gufast e by SRREAG g s .

5.22: Ngg.omnol , and dried under vacuumto gi ve the title
compound (3.96 g, 80%yield). Anal. Calcd for
The solS7RFgNE@ICEEROM EmppTatere vAs 1§ mg/mlN, 7. 48,

EXAMPLE 6
N-Ethvl-N-phenyl-5-ethyl-1,2-dihvdro-4-hydroxy-1-methyl-2-0x0-3-quinolinecarboxamide

calcium salt.
N-Ethyl-N-phenyl-5-ethyl-1,2-dihydro-4-hydroxy-1-methyl-2-0x0-3-quinolinecarboxamide
(5.0 g, 14 .2 mmol) was dissolved in a mixture of 1M NaOH (14.26 mmol, 14.26 ml) and
ethanol (30 ml), and pH was adjusted to 7.5. The solution was heated to 70°C and calcium
acetate hydrate (1.05 eq., 7.5 mmol, 1.335 g) in water (7 ml) was added dropwise during 5
min. The heating was discontinued and the mixture was stirred at room temperature for 1 h,
the crystals were filtered, washed with ethanol/water 1/1, and dried under vacuum to afford
the title compound (5.16 g, 98% yield). Anal. Calcd for C4H4N4O6Ca: C, 68.3; H, 5.73; N,

14



Found C, 62.7; H 4.37; N, 7.27. EDTA-titriometric

determ nation of iron (I11) gave a content of 4.90%
woRhesarepcal content is 4.97% . EXAMPLE 5 PCT/EP2005/050485

N- Et hyl - N-phen |y

7.58. Iﬁdél%?&%l@ hf g 7&?,/11]; 2I6§mﬁ?q‘hoﬁ’éﬁo}neﬁ‘?& BYbfin P 5 B! Qave a

oxXxamd

conterNoES A9 V- (theohivyl cént@itiy$.421%2- di hydr o- 4- hydr oxy-
| - met hyl - 2- oxo- 3- qui nol i necar b xarp de (4.39 mol,

The solutgBty 1§)Wajgr Rt SQp EFaRSEATH WSy .5 n) and a
sol ution of 1ithium hydroxide hydrate (1.05 eq. 4.61
nmol , 195 ng) dissolved in water (1.5 m) was added.
EXAMPIEE M xture was stirred for 4 h and ethyl acetate (30

m was added After stlrrln 1 h the crystals
£ [ &; 2 drod , ethylegn0X0-8-Qieling arbgxamide

mcség der vacuumto furnlsh t he t|t| e product (1 31 g,
yield). Anal. Calcd for C21H21IN2C3Li: C, 70.8; H,

N-Eth$l- Héljhehyl -e§1- 1 RadihgdrG;4-H0drbxy-Hmethy 22 px d3- (ﬁliﬁ)dlined'hboxamide
(10 g 58 Bimovas Ssttved i mbRe of TPRABH 55 1m0l 3. Pl and ethanol
(6.0 mﬁ‘j‘ éWéfoHﬁf@@ }ﬂl) Qlc?\;/@t)éf ¢4b. 1) ey Qdd%d‘foﬂdﬂé@ﬁy aJidmon of zinc

- 2- 0XO- QUI nol i necar boxan de cal ci um sal
cetatet\ﬂlﬁyﬂlylte- (&0phene) 668-magh SFhe @ phaseyndixtud way em@&@wgomswor 10

| de 14, 2
min, o Gagito abast v S AREGR ang kR e s fpd T iy were
remov@il )TIRNSsidRS WadRkrysBMlisel Frond A tHalbMe $iadhy sitle ‘éofn@oﬂn(ﬁ(S% mg,

he .sol uti on was heated to .70C and cal ci um .ace

76 %mldb dnal. (qal%f<7é&34;H42N50¢Zmﬂ 66.033H, g4 N, Mﬁeﬁowﬂ Qﬂ6)54 H,
5.68; %‘fiaé%%ﬁﬁfﬁ uef&ﬁgﬂgéfc d%wrmr}?a&rglé o\%ﬂlc g}p 4 e%ﬁ%%twgg%s% (theoretical
conterlt &y66 g)ure for 1 h, the cryst aI s were filtered,

washed wi th et hanol /vvater 1/1 %@flrl ed under vacuum
The solgpilifyrip pepteriah E000 fqrepesipisotand)-3 g 989% yi el d).

Anal . Calcd for CA42H42NAO6Ca: C, 68. 3 H 5.73; N 14

WO 2005/ 074899 PCT/ EP2005/ 050485 7.58. Found C, 68.4;
EXAMPLEBER72: N, 7.63. EDTA-titrionmetric determ nation of

cal ci ave a,_ content of 5.42% (theoretical content
De“—”ﬂé’%ﬁgﬁﬂi‘i@#@—@ol ubility in water at room tenperature
A phaMﬁa%eQﬁc%l fthflation ANl 16 (R frebbnk IrNeﬁt'i’&ﬂ YA the-fefh Yk cdpsules,

- di hydr o- 4- hydr oxy- 1- met hyl - 2- oxo- 3- qui nol i necar boxam
hav1ng the following composition was prepared:
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zinc salt.

N- Et hyl - N- phenyl - 5- et hyl -1, 2- di hydr o- 4- hydr oxy-
wO-2005101yd99 2- 0x0- 3- qui nol i necar boxam de (1.0 gPCR/ER2005/050485

nol ) was dissolved in a mxture of 1M NaCH (2. 95

mmol, 2.95 m) and ethanol (6.0 m). Chloroform (20

m) and water (40 nl) were added fol |l owed by addition

of zinc aggataudtdohydpate (3.0 nmmol, 660 ny). The

two-

m n,
Solid exvépientyani Mymitok was separated and dried WO%h%sodi um
sul phate a ts were renoved. T si due
was recrys{&gpﬁﬁge%gﬁlag% nmet hanol to give t@ %tl e
compound (823 ny, 76 %yield). Anal. Calcd for
CA2H42NAOG6Zn: C, 66.01; H 5.54; N, 7.33. Found C,
Granugpion flugg §06‘EP°‘1RF1 AgsopImEDTA titriometric 0-18%

. determ nat i ave a content of 8. 7
(theoreti CSI%Hl con%ﬂejzma9 :}’)a/

Is 8.56 %9 . The sol ubi in
wat er at r GWaet @3 BetadfisvBd easp®ens) mg/ m . EXANE{E 8
Descri ption of Manufacturing. A pharnmaceuti cal
formul ati on according to the present invention, in the
formof ca ks having the follow ng conposition
was prepared: 15 WD 2005/ 074899 PCT/ EP2005/ 050485
Final tkeadhul at e @0@0%11&@1 a';mﬂu&nc}rpnhlﬂma@ We%ni t ol 9 B %
Sodi um car te 3.0 Granul ation fluid ound A
sodi um 0. %}ew #¥Bnate 0.03 % V\atlg‘?dr‘?ls 3 %
' The &i‘mp%ﬁﬁd Sv&@dbbi B8 Brefladd Wltﬁﬁﬁ&lﬂﬁr%ﬁm d)dﬁ@'of e @Rent
Conpound - A sodium Granul ate 0.17 %99.0 % Sodi.um.
invegfigary| fumarate 1.00 % The corrpound gi ven above may
2 TheQ@teﬁ@Fﬁnﬂﬁ@&jdLYH %farﬁﬁ@t her conpound of the present
I nvention. e water is renoved during drying.
Conpound A SOdI um was di ssolved in aqueous sodi um

Compgﬁ{doﬁrg;g&iﬁmawgs dlorHaAR lél}ﬁ‘éo%g shAGE A onate and wet granulated together

with mannitol and additional sodium carbonate. All excipients required for capsule filling

except the lubricant were present in the granulation step. The resulting granulate was dried in
a conventional manner and passed through a screen of suitable size. The dry granules were
mixed well with sodium stearyl fumarate and the mixture obtained was filled into capsules.

The capsules contained suitable amounts of the active ingredient.

EXAMPLE 9

Description of Manufacturing.

A pharmaceutical formulation according to the present invention, in the form of capsules,

having the following composition was prepared:
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with mannitol and additional sodium carbonate. Al

excipients required for capsule filling except the
wousioccasw were present in the granul ati on st epCT/ER2005/050485

resulting granulate was dried in a conventiona

manner and passed through a screen of suitable size.

The dry granules were mxed well with sodi um stearyl

fumarate a@gahﬁﬁt@ongl%e obtained was filled into

capsules— _The P%5suLes—ngLa+ned—su+LabLe—anDunts of
Solid exewients i veContposadl BrRalclERAVPLE 9 Descri pti 8r9%

Manuf act ur phar maceutical formulatio or di ng
to the pref(s\zﬂa%tn Alnventl on, in the form of cgp?j
havi ng theMlefdcgmamglmﬁpm@tl on was pr epaBem)%16 WO
2005/ 074899 PCT/ EP2005/ 050485 G anulate 0.18 % Sol i d
exci pi ents Conpound B calcium0.19% Mnnitol 65.0 %
st ul ose 32.0 % G anul at | uid
Gnmugéﬁﬁﬁ%#?acg%é?ﬂﬁ§&§%£@6 Water (50.0 % of sgﬁgﬁ%
ex0| pi ent sWatag(500M% of solbentipigitsien above mayndfe

| aced with anot her conpound of the present
! The ¢oplpaiid @y owyvvgtfa?la%@rtﬁﬁw@acwquﬁﬁ SERS Pregent A
mvemoabl end of conpound B cal cium nmannitol and
m crocrystalline cel | ul ose was prepared. The
The‘fﬂ?t%%?@ﬁ% Wg fr588anul ated with an aqueous cal ci um
acetate solution.- Al excipients required for

capsul e f||||ng were present in _the granulation step
A prebiend of semppind Beleiiumn anannjited andipyigcryptalling salielass Wﬁ?alprepared

The pﬂ%@n&? ?vaggvgt ﬁﬁgedt\ﬁﬁ%{?&q%eg‘s%ﬁﬁﬂcheﬁ%{ §0ﬁﬂo$1hélllze§mp1ents

gra wer e 0O capsul es

requiréiFios u%;gﬁlecfﬂnhgwamdpmsant abihe gaanuiaion stéfp Theraulting @ranulate was

I ngr edi ent EXAMPLE 10 scription o I\/B.n act ur
dried 1p B ¢PREERGRAITRIINED %p%@?cgfﬁr%&%ﬁrﬁa of guial M é‘@lﬁﬁw granules
were fifl{)ép I%E)%v: 1ds"Thd'Ex rﬁsﬁfe?b@ﬂtmh@@ Llﬁ%a%le arﬂ@ﬁﬂt@&f hé ﬁctlve 1n§redlent

conposi tion was prepared: G anulate

EXAMPLE 10

Description of Manufacturing.

A pharmaceutical formulation according to the present invention, in the form of tablets,

having the following composition was prepared:

Granulate 0.19 %

Solid excipients Mannitol 30.0 %
Pregelatinised starch 66.8 %
Sodium carbonate 2.84 %
Granulation fluid ~ Compound A sodium’ 0.20 %
Sodium carbonate 0.20 %
Water (35.8 % of solid excipients) na’

17



Solid excipients Mannitol 30.0 % Pregel atinised
starch 66.8 % Sodium carbonate 2.84 % G anul ati on
wol2sch7@9apound A sodi uml 0.20 % Sodi um car boraTAEPR0R050485
% Water (35.8 %of solid excipients) nag 17 WO
2005/ 074899 PCT/ EP2005/ 050485 Tabl ets Conpound A
sodium Granulate 0.19 %93.1 % Sodi um stearyl
fumarat e 07981s¥s Coati ng suspensi on Qpadry 03B28796
White 6 00 %1 The conpound given above nay he
repl aced wCompanod Asvodsonpoanitnte.101fe presfad %
i nvention. .2, The water is.renoved during dpyng.
Conpound ASQ%WW&%% ved in aqueousbgg&%um
carbonate and wet granul ated together w th mannitol,

pregel atini sed starch and additional sodium carbonate.
Al exci pi Eloating ggspensidn for tabl etti ng except the

f t—the—granmutatTomr—st The
resul ting §P§W§v%§ﬂﬂ?i ed in a convenpmnwgl
T The JSBIpO@Id giviil apeesesy tehépdacgiwith swtiee tompousd bf iabpesesi ze.
. The dry granules were m xed well with sodi um stearyl
mveRtiofar at e and the mi xture obtai ned was conpressed to
2 The Wadtietetovdd @iringlatydies Were coated with a filmon Opadry
03B28796 White. The tablets contained suitable
anounts of the active ingredient. EXAMPLE 11

Compadnd A F&ﬁhﬁ’ir\zvz% dYeRWeash Hidddds seliPhRaMRAR ne et granulated together
ormul ation according to the present invention, in the

with mfaonitol ppregelblimised stathhaid gdditiena sddivmi qaghanetep Adli excipienfmrsquired
e

for tab%rg;e aé%%gm tg? %glﬁtgwqqp %?ges%/%tﬁﬁ bt}eg%rgr)ﬁgi%t?@e% (t)pS T%aer:}gsiutlﬁ)ﬁg granulate

was dried in a conventional manner and passed through a screen of suitable size. The dry

granules were mixed well with sodium stearyl fumarate and the mixture obtained was
compressed to tablets. The tablets were coated with a film on Opadry 03B28796 White. The

tablets contained suitable amounts of the active ingredient.

EXAMPLE 11

Description of Manufacturing.

A pharmaceutical formulation according to the present invention, in the form of tablets,

having the following composition was prepared:

Granulate 0.18 %

Solid excipients Mannitol 32.0 %
Microcrystalline cellulose 65.8 %
Granulation fluid ~ Compound A sodium’ 0.20 %
Sodium carbonate 0.20 %
Sodium hydrogen carbonate 1.80 %
Water (50.0 % of solid excipients) na”
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G anul ation fluid Conpound A sodium 0.20 % Sodi um

carbonate 0.20 % Sodi um hydrogen carbonate 1.80 %
wdavero7§590. 0 % of solid excipients) nag 18 WOPCT/EP2005/050485

2005/ 074899 PCT/ EP2005/ 050485 Tabl ets Conpound A

sodi um Graqjgh%&e 0.18 %99.0 % Sodi um stearyl

fumarate 1. o The conpound gi ven above nay be

repl aced W%&?@ﬁﬂdh%dﬁﬁmm@ht@ﬁ.mf% presenio %
invention. 2 The water is renoved during dryi n%
tion of

Conpound ASsdigmsicaiplsfugizgaidl ved i n aqueous 1991%i
e A o s

invemtionr ocrystal line cellulose. Al excipients required
2 for.tabl etti t the lubricant were present in
Theva}]?eerlsrge?lgﬁ%(#%“?ﬁ%ﬁééﬁgp. The resulting granul ate was
dried in a conventional manner and passed through a

creen of i tabl i,.ze. The dr ranul were m xe
CompQiartiA spHmatA GRoCieddn ineont M on o A en ST g tum
hydrogl tcallb!aﬁgtg \?ﬁ,s\uﬁg Eilﬁ)({e %@g%-gnﬁlgteﬁ Y cttic? withBakiBR) 8hE microcrystalline

contal ned sult unts of the active ingredient.
cellulod® AMDEROGIBNS 7TdBEied FGTABIPRDE SX 0G0 AIBSlubEXAVMIcE: present in the

granul i A R RSt GRRGSE e B AR AP L HOLHET BT 1 R

through @'sBe6h of fllaBlcSsize. MRY URGerhiiEles YeleOnixed Wl PRI bddion swasyl
Ougprgpgr egz Granulélte O.m%g % Sol i d exci pi ents Manni t ol

fumaratgaigl the ngxtee obtaingt praa cemgrasyad tatteblas. Bhappbletssgntained suitable

o 5 . .
amoungsa(r{gﬁg/gctueve?ihg%diéang anul ation fluid Conpound A sodium.
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Sodi um carbonate 0 0.01% Water (6.7 % of solid
exci pients) nag Tablets Conpound A sodi um G anul ate
wO0.208/07499. 0 % Sodi um stearyl fumarate 1.00 % PCTH®2005/050485
conmpound gi ven above may be replaced with anot her
XAMY R nd of the present invention. 2 The water is
E——Temg*gd during drying. Conpound A sodium was di ssol ved

DescriploRapRanafaeagtingm car bonat e sol uti on and wet
granul ated together with mannitol, calciumsulp

A phareaeputical EoranvRtRRACEITding) to dredprgrane HeBteR dn they ﬁorm ofta lets,
havm%eﬂgl% %&io%%mg ggélﬁﬁgwfdgf)reﬁ%he tting except the

i'’can resen e granul ation step and
the resulting granul e was dried in a conventi onal

aa=Talal=Ya The_d-L-y—%r-a-nuLemr-a—me@ed—sAgLL—-uJ-t-h-éodl um
stearyl fukieatliafdSt’he ni xture obtai ned was

: Sea [ ets. The tabl ets contail Ui t abl e
SOhdeg(%m[i[%rttg of M%ei agt ive ingredient. 20 WO 203’?%@4899

PCT/ EPZOOSmE@wBEulpﬁ‘MAIdNEdiateA stabl e soli d8.3 %

phar maceut i cgJ osition consisting esse I y of

an effectiv PO a salt of fornula %fd A%R5 O O

R6\\N\R'Anr NOR1 CH3 n wherein nis an

integer of 1, 2 or 3; An'_is a nono- or nultival ent
Granulativa flught i @mn:ga@umbﬂe&wdﬁnmm Li +, Na, K+, M09 %at +,

M2+, Cueg .Znltpdmar and Fe3+; 0.01 %

2

Water (6.7 % of solid excipients) na
Tablets

Compound A sodium Granulate 0.18 % 99.0 %
Sodium stearyl fumarate 1.00 %

' The compound given above may be replaced with another compound of the present
invention.

? The water is removed during drying.

Compound A sodium was dissolved in aqueous sodium carbonate solution and wet granulated
together with mannitol, calcium sulphate dihydrate and additional sodium carbonate. All
excipients required for tabletting except the lubricant were present in the granulation step and
the resulting granule was dried in a conventional manner. The dry granules were mixed well
with sodium stearyl fumarate and the mixture obtained was compressed to tablets. The tablets

contained suitable amounts of the active ingredient.
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Ris a straight or branched G -C4-al kyl or -al kenyl or
a cyclic C3-C4-alkyl; R5 is a straight or branched,
weatasreassdd or unsaturated C -C4-al kyl or - al keRgir/EP2005/050485
cyclic C3-C4- alkyl, a straight or branched
A -C-alkylthio, a Cyclico -al kylthio, a straight
or branched d -C4-alkylsulfinyl, a cyclic
C3-C4-al kyl sul finyl, fluoro, chloro, brom)
trifluqgronmethyl or trifl uoronethox i% .
1.A sﬁ?@rs&gé@ a@pacpggtlcg\hao%osgtéqpeqpqs@ggg ﬁépn of an effective amount of
gﬁgl oxy; R 1s hydrogen, a strai ght or
rancF11e saturated or unsaturated G -C4-al kyl or
-al kenyl, a cyclic C3-C4-al kyl, a straight or
branched Ci - C4-al koxy, a cyclic C3-C4-al koxy, fluoro,
— chloro, brono or trifldgronethyl; and R' is hydrogen,
flugso @ chdoro, Nh the prowsothat R' is fluoro
R’ fluoro or chI oro; an
i val ent net al
phar maceuti cal excipient;
wher ei n |sa| d salt of formula (11) is essentially
stabl e §¥ki ng storage at |[roomtenperature for a
— period of at |least 3 yeatr'8. 21 WD 2005/074899
PCT/ EP2005/ 050485 2. The solid pharmaceuti cal
conposition of claim1l wherein the salt of formula
whereﬁl) is a lithiumor calciumsalt of
et hyl.- N- phenyl - 5-chl or o- 1, 2- di hydr o- 4- hydr oxy-| -neth
n is anyihtegeoofor, 2br@yi nol i necar boxam de or a i thi um cal ci um
isglrmgz;@rl ngr 31?1:1;; %lel-e?atl T;%’t'mn se?ectedy grom Lll %{a K*, Mg2+ Ca®*, Mn*>*
Cu?*, TR eAtW L @pe*0- 3- qui nol i necar boxani de. 3. The solid
plllwar maceuti cal conposition of clains 1 or 2 wherein
Ris a‘sttmglstadrtbra:fchédacmaahaﬂ(yl oy allsenybmes eydlici G- @nalknbunt of

01 to 10% ht. of t it abl
RS is gl O B o ST WG Bt bRl dipic Cr-Ce
alkyl, P B@4iBRCEWrhfchbd CQMNATkIHRE) aQfycBOT: T ,- AkyAthi, alsu%lght or branched
wheréi n the al kaline-reacti nlg conmponent is sel ected

Ci-Cobiyhubogilumeychio Cadsialkylselaingl, dirown ghlaraibromeutriflaprometityl or

a salt

acetijc ac carbonic acid, citric acid and
mﬂuoronr%esdﬁ)%xarrl %ga0| d. 5. The solid pharnaceuti cal

R6 is]q@m@%}gr bt on of any of clains 1-4 wherein the
R5 anciJl lRlé %alieg%ée?:ﬁﬁtairg rgnethylenedioxy;

R’ is hydrogen, a straight or branched, saturated or unsaturated C;-Cs-alkyl or -alkenyl, a
cyclic Cz3-Cy-alkyl, a straight or branched C;-Cy-alkoxy, a cyclic C3-Cs-alkoxy, fluoro, chloro,
bromo or trifluoromethyl; and

R is hydrogen, fluoro or chloro, with the proviso that R”” is fluoro or chloro only when R” is"
fluoro or chloro;

an alkaline-reacting component maintaining the pH preferably above 8, or a salt with a
divalent metal cation; and

at least one pharmaceutical excipient;

wherein said salt of formula (II) is essentially stable during storage at room temperature for a

period of at least 3 years.
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conmponent is present in an anmount of 0.1 to 99% by
wei ght of the conposition, preferably 1 to 20% by
woRrIGhr489d t he conposition. 6. The solid phar mecemPRm@al50485
conposition of any of clains 1-3 wherein the salt with
a divalent netal cation is calciumacetate. 7. The
sol id pharmaceutical conposition of claim®6 wherein
2. The hcﬂidépﬂa@hhklfeﬁﬁcﬂ]tccatrﬁ)obiﬁop oéskirh liwherain @y df fofomidlat(l) is a
... 10% hy. wei ght._of the conpositjon. 8. The solid
lithiurp g5 EHEEEY ¥ |N~6%B%P1%qné’ﬁ§z§moéﬁxl’%@Jh&i@'r%ﬂimy-l-methyl-%oxo-
. _ ti Y .
3-quit b G Ao DL ALY caffim oYL RUEDE N i AT ALL S -1,2
dihyddoubhy draky1igmethgkHog o-38quindlmesadborlamidar maceut i cal
conposition of claim8 wherein the solid powdered
carriers are selected frommannitol, mcrocrystalline

3. ThetRlib E)h%ﬁaceﬁﬁ!af'b&g% G PSETaRROASHPY ReremAth€ sMPDF formula (ID) is

sul phate and star 10. The solid pharmaceuti cal
present anoamoutof 6f01ab d Db weighfofifhe ceinpotitien, iprefdembly @l éo 2% by

. hﬁe cted from polyvinylpyrrolidone, starch and
weig qu‘jiSQ%PS%{}?n net hyl cel | ul ose. 22 WO 2005/ 074899

PCT/ EP2005/ 050485 11. The solid pharnmaceuti cal

conposi tion of any of clainms 8-10 wherein the ) )
4. Thejpalidphagmageuticalr eompasitiont gy 06 alaypg 1 Jrwherein the alkaline-reacting

croscarnell os odium.starch_gl ycol | at e.and L
comp 5 SHTs0 PGt it 05, oy B R R e g acet s
carborfi® AEOSditricaiidindyhospiioriel :idys 8- 11 wherein the

-lubricating agents are selected from magnesi um
stearate, sodiumstearyl fumarate, talc and

5. YIRS SHSH0 by OSBRSS B e s
compdnefit ie proAant in fin @niduit ofQHB tan99 %tbgrvedight of the composition, preferably 1
to 20% by weight of the composition.

6. The solid pharmaceutical composition of any of claims 1-3 wherein the salt with a divalent

metal cation is calcium acetate,

7. The solid pharmaceutical composition of claim 6 wherein the calcium acetate is present in

an amount of 1 to 10% by weight of the composition.

8. The solid pharmaceutical composition of any of claims 1-7, wherein the pharmaceutical
excipient is selected from solid powdered carriers, binders, disintegrants and lubricating

agents.

9. The solid pharmaceutical composition of claim 8 wherein the solid powdered carriers are
selected from mannitol, microcrystalline cellulose, calcium hydrogen phosphate, calcium

sulphate and starch.

10. The solid pharmaceutical composition of claims 8 or 9 wherein the binders are selected

from polyvinylpyrrolidone, starch and hydroxypropyl methylcellulose.
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nis 2, A+is Cat+; Ris a straight or branched
G -C4-al kyl or -alkenyl or a cyclic C3-C4-alkyl; R5 is
we 26dsvoaisyht or branched, saturated or unsat ur aPeWEP2005/050485
G -C4-al kyl or -alkenyl, a cyclic C3-C4- alkyl, a
straight or branched G -C4-alkylthio, a Cyclic
C3-4-al kylthio, a straight or branched
11. Th@soﬁdr phdrkabsutichi evthposttionyFlang o€Slaitds 810y 1mubih ity disintegrants are
fluoro, chloro, brono, trifluoronethyl or
selectqd from.sedismearassaymeliose, eI stasrinedyroNatendmolayRgTolidone.
taken together are nethyl enedi oxy; R is hydrogen, a
strai ght or branched, saturated or unsaturated
12. Theisokd pRdriatedicat @iﬂ@%jfcion of ang Y€ b]laﬁn@- 1%1@&;1 lthe bricating
straight or branched G -4-al koxy,
agentscage ggzlfecéq:q(f;g@a M3gnGsive. stedpisy pdiung §t§ﬁ131 g}marate talc and hydrogenated
juoronethyl; and R' is hydrogen, fluoro or chloro,
Vegetaué%'t he proviso that R" is fluoro or chloro only when
R is fluoro or chloro; 23 WO 2005/074899
PCT/ EP2005/.050485 by spr ayi a cal cium acetate
13. A poeessift Wt@;ﬁ{lﬁnéarﬁﬁﬁpﬁ%@n&ﬁ/ aﬁe cal ciumsalt of fornula
(I'l) and at |east one. pharmaceutical excipient, said
process giving a salt of formula (I1) which is
— essentially stable in a—5olid pharmaceuti cal

conﬁgm tgon (Siurl orage at roomtenperature for a
perjod gf atjjlea parls. 14. A process for
Ré-st a3l j o forimy (rr) OO0OR R/ ~

1 RB n

wherein

nis 2;

A™ is Ca?*:

R is a straight or branched C;-C;s-alkyl or -alkenyl or a cyclic C3-Cs-alkyl;

R5 is a straight or branched, saturated or unsaturated C;-Cs-alkyl or -alkenyl, a cyclic C3-Cy-
alkyl, a straight or branched C;-Cy-alkylthio, a cyclic Cs-Cy-alkylthio, a straight or branched
C;-Cy-alkylsulfinyl, a cyclic C3-Cy-alkylsulfinyl, ﬂuorc;, chloro, bromo, trifluoromethyl or
trifluoromethoxy; and

R6 is hydrogen; or

R5 and R6 taken together are methylenedioxy;

R’ is hydrogen, a straight or branched, saturated or unsaturated C;-Cs-alkyl or -alkenyl, a
cyclic C3-Cy-alkyl, a straight or branched C;-Cs-alkoxy, a cyclic Cs-Cys-alkoxy, fluoro, chloro,
bromo or trifluoromethyl; and

R is hydrogen, fluoro or chloro, with the proviso that R”” is fluoro or chloro only when R” is

fluoro or chloro;
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wherein n is an integer of 2 or 3; A"+ is a

mul tival ent netal cation selected fromCat+, Zn2+ and
woess/07Ips a strai ght or branched G - C4-al kyl POE/EP2005/050485

-al kenyl or a cyclic C3-A-alkyl; R5is a straight or

by sprggi‘%gél ciurﬁ%% ét%ltsg u&gn &R Sat yrat e%t]%e[cagA Bwtsa%rof(gormula (II) and at
least 2. @)ﬁ@ﬂﬁi@@lca@éxcﬁﬁﬁﬁﬂ Eﬁ%@roc@ssc%ﬁin G s@ﬁ ooty tI'IWthch?i’s
strai ght or branched ? finyl, a cyclic
essent@ilyGtable iy solidfphaymacenitiead pgmpgmlm durmg sjmage at room temperature
fOIatrlfl mglt’,'h}y or trifluoronethoxy; and R6 is
3?98985834@ R8®and R6 taken t oget her are
met hyl enedi oxy; R is hydrogen, a straight or
branched, saturated or unsaturated C -C4-al kyl or
14. A pegcresrfor stabilizing @ sali offorgmla(kyl , a straight or
~_ branched d - C4-al koxy, a cyclic C3-C4-al koxy, fluoro,
chIoro _brono or i flugronethyl; and R' is hydrogen,
h the proviso that R' is fluoro
N fluoro or chloro; by
“al i ne-rggcti ng conmponent
; a~“m xture of
\o| exci pi ent g, granulatlng to proper
consi st y, drying the dranulate so obtained and
m xi ng t dried granul atje with the salt of fornula
— (I'l), said process giving a salt of formula (I1)
which is essentially stable in a solid pharnmaceutica
conposition during storage at roomtenperature for a
whereer i od of at |east 3 years. 24 WD 2005/ 074899
PCT/ EP2005/ 050485 15. A process for stabilizing a
nlsanslategemfhrr}mla (1) S OORG R | ¢ L NR Ant+ (I1)

+is R rifRvaldnt metal cation selected from Ca?*, Zn2* and Fe;
R is a straight or branched C;-Cs-alkyl or -alkenyl or a cyclic Cs-Cy-alkyl;

RS is a straight or branched, saturated or unsaturated C;-Cas-alkyl or -alkenyl, a cyclic C3-Ca-
alkyl, a straight or branched C;-Cs-alkylthio, a cyclic Cs-Cs-alkylthio, a straight or branched
Ci-Cs-alkylsulfinyl, a cyclic Cs-Cs-alkylsulfinyl, fluoro, chloro, bromo, trifluoromethyl or
trifluoromethoxy; and

R6 is hydrogen; or

R5 and R6 taken together are methylenedioxy;

R” is hydrogen, a straight or branched, saturated or unsaturated C;-Cs-alkyl or -a]kcnyl, a
cyclic C3-Cy-alkyl, a straight or branched C;-C4-alkoxy, a cyclic Cs-Cg-alkoxy, fluoro, chloro,
bromo or trifluoromethyl; and

R” is hydrogen, fluoro or chloro, with the proviso that R”* is fluoro or chloro only when R” is
fluoro or chloro;

by spraying a solution of an alkaline-reacting component onto a pharmaceutical excipient or a
mixture of pharmaceutical excipients, granulating to proper consistency, drying the granulate
so obtained and mixing the dried granulate with the salt of formula (II), said process giving a
salt of formula (IT) which is essentially stable in a solid pharmaceutical composition during

storage at room temperature for a period of at least 3 years.
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CH3 n wherein nis 1; An+ is a nonoval ent netal cation
selected fromLi+, Na+ and K+; Ris a straight or
wonersonesd Ci - C4- al kyl or -al kenyl or a cyclic PCI/EP2005/050485
C3-C4-alkyl; R5 is a straight or branched, saturated
or unsaturated O -C4-al kyl or -alkenyl, a cyclic
C3-4- alkyl, a straight or branched d -C4-al kylthio,
15. A procysslfocstibiticidgal st lof Rirenula(IBt r ai ght or branched
G -C4-al kylsul finyl, a cyclic C3-C4-al kyl sul finyl,
fluoro, chloro, brono, trifluoronethyl or
trifluoronethoxy; and R6_is hydrogen; or R5 and R6
B taken together a t hyllenedi oxy; R is hydrogen, a
satfurated or unsaturated
cyclic C3 CA-al kyl, a

(dnyl; and R' ils hydrogen, quoro or chl oro,
mnth thépgroviso that R']Jis fluoro or chloro only when
oro or chloro; by spraying a solution of the
_' salt of forrmula (I1) an® an al kal i ne-reacti ng
conmponent onto a pharmaceutical excipient or a
m xture of pharmnmaceutical excipients, said process
whereigi ving a salt of forrmula (I1) which is essentially
stable in a solid pharmaceutical conposition during
nlSl=storage at roomtenperature for a period of at |least 3
4 PCT/.EP200 p485 16. A
1s¥ﬁ%§§g§éﬁ ?%Qﬁgr%%gﬁg P%%E% éac?vggalline salt of

Risa s‘tltatglm bﬁbl(ahd:l)edRS C-8lkyR6r -alkenyibr\a dyclc ROV dikyl;

R5 is a straight or branched, saturated or unsaturated C;-Ci-alkyl or -alkenyl, a cyclic C3-Cy4-
alkyl, a straight or branched C;-Cg-alkylthio, a cyclic C5-C;-alkylthio, a straight or branched
C;-Cs-alkylsulfinyl, a cyclic Cs-Cs-alkylsulfinyl, fluoro, chloro, bromo, trifluoromethyl or

trifluoromethoxy; and

R6 is hydrogen; or

R5 and R6 taken together are methylenedioxy;‘

R”is hydrogen, a straight or branched, saturated or unsaturated C;-Cy-alkyl or -alkenyl, a
cyclic C3-Cy-alkyl, a straight or branched C1-Cs-alkoxy, a cyclic C3-Cs-alkoxy, fluoro, chloro,
bromo or trifluoromethyl; and

R”" is hydrogen, fluoro or chloro, with the prot/iso that R”” is fluoro or chloro only when R” is
fluoro or chloro;

by spraying a solution of the salt of formula (II) and an alkaline-reacting component onto a
pharmaceutical excipient or a mixture of pharmaceutical excipients, said process giving a salt
of formula (IT) which is essentially stable in a solid pharmaceutical composition during

storage at room temperature for a period of at least 3 years.
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1 CH3 n whereinnis an integer of 2 or 3; A+ is a

mul tival ent netal cation selected fromwt+, Cat+,
wohes/o7@9e+, Zn2+, Al3+, and Fe3+; R is a stracymr26/050485

branched d - C4-al kyl or -al kenyl or a cyclic

C3-C4-alkyl . R5 IS st rai ght anche sat ur at ed
16. A gfocgia G earatmenicndt Skt ;Lo RlRBRAD oy 2 11
C3-C4- alkyl, a straight or branched d -C4-al kyl t hi o,
a Cyclic C3-C4-al kylthio, a straight or branched
— O -C4-al kyl sulfinyl, a cyclic C3-C4-al kyl sul finyl,
1 i f1 uoronethyl or
i s hydrogen; or R5 and R6
di ; R__is hydrogen, a
a turat ed
d 48 rR-al kenyl, |a cyclic C3-C4-al kyl, a
strai ghty or branched C -4-al koxy, a Cyclic
C3- C4- al@dxy, fluoro, chljoro, brono or
— trifluoronethyl; and R' -8 hydrogen, fluoro or chloro,
Wth the proviso that R' is fluoro or chloro only when
R is fluoro or chloro; by reacting the neutral form
or the sodiumsalt of a 3-quinolinecarboxan de
whereffr j vative with a salt containing the multival ent

nisam&g&gpjj}p& in a liquid phase consisting of water and
at [east one water m scible organic solvent, in which

A™ is pingultivialphtzretat ¢ation ablected frioor Mgl a Qaf'l, Mii*s, GarZntt A1*, and Fe™;
. l.upl e., 17 L ai 14Q. [ h

i BT R Sl DSBS

RS is £ Qi @t BeantBe @ Satir Réden@isatudfe @ -200 540 64 83%nyl, a cyglic Cs-Cy-

PCT/ EP2005/ 050485 18. A crystalline salt of formul
alkyl, 8 pir3igisordrangked Grésnaliylthia,a cyclic C3-Ca-alkylthio, a straight or branched

C1-Cy-alkylsulfinyl, a cyclic Cs-Cy-alkylsulfinyl, fluoro, chloro, bromo, trifluoromethyl or

trifluoromethoxy; and

R6 is hydrogen; or

R5 and R6 taken together are methylenedioxy;

R’ is hydrogen, a straight or branched, saturated or unsaturated C;-Cs-alkyl or -alkenyl, a
cyclic C3-Cy-alkyl, a straight or branched C;-Cs-alkoxy, a cyclic Cs-Cg-alkoxy, fluoro, chloro,
bromo or trifluoromethyl; and

R”is hydrogen, fluoro or chloro, with the proviso that R”” is fluoro or chloro only when R” is
fluoro or chloro; |

by reacting the neutral form or the sodium salt of a 3-quinolinecarboxamide derivative with a
salt containing the multivalent metal cation in a liquid phase consisting of water and at least
one water miscible organic solvent, in which liquid phase the salt of formula (II) is sparingly

soluble.

17. The process of claim 16 wherein the liquid phase is a mixture of water and ethanol,

containing 10-95 % ethanol.
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NOCH3 n wherein nis an integer of 2 or 3; An' is a
mul tival ent netal cation selected fromwt+, Cat+,
wOns/oThsds, Zn2+, Al 3+, and Fe3+; R is a straPgiMEPR005/050485
branched Cr-C4-al kyl or -alkenyl or a cyclic
C4-al kyl; R5 a straight or branched, saturated
13. ACEfSth%ea%al]fr%ft El&l al kyl or -alkenyl, a cyclic
C3-C4- alkyl, a straight or branched d -C4-al kyl t hi o,
a Cyclic C3-C4-al kylthio, a straight or branched
— d-¢-al kylsulflnyl a eyclic C3-C4-al kyl sul finyl,
fluqro, €hlaro, tyifluoromethyl or
' ' 0 gR6] i s hydrogen; or R5 and R6
JeLF arg. et hy [ is hydrogen, a
or b%nched{”sa s at ur at ed
4 : OIR al kenyl , yclic C3- C4- al kyl, a
strai ggI or Ooranched G -{4-al koxy, a cyclic
c3-c4 ]!qoxy, fluoro, chjoro, brono or
| trifluorohet hyl; and R'_ns hydrogen, fluoro or chloro,
Wth the proviso that R' is fluoro or chloro only when
R is fluoro or chloro. 27

R6

wherein

n is an integer of 2 or 3;

A™ is a multivalent metal cation selected from Mg?*, Ca**, Mn*", Cu?*, Zn**, AI**, and Fe™";
R is a straight or branched C;-Cs-alkyl or -alkenyl or a cyclic Cs-Ca-alkyl;

RS is a straight or branched, saturated or unsaturated C;-Cy-alkyl or -alkenyl, a cyclic Cs-Ca-
alkyl, a straight or branched C;-Cs-alkylthio, a cyclic C3-Cs-alkylthio, a straight or branched
C1-Cs-alkylsulfinyl, a cyclic C3-Cs-alkylsulfinyl, fluoro, chloro, bromo, trifluoromethyl or
trifluoromethoxy; and V

R6 is hydrogen; or

R5 and R6 taken together are methylenedioxy;

R’ is hydrogen, a straight or branched, saturated or unsaturated C;-Cs-alkyl or -alkenyl, a
cyclic C5-Cy-alkyl, a straight or branched C;-Cy-alkoxy, a cyclic C3-C4-alkoxy, fluoro, chloro,
bromo or trifluoromethyl; and

R”” is hydrogen, fluoro or chloro, with the proviso that R”” is fluoro or chloro only when R” is

fluoro or chloro.
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