WO 2005/071899 PCT/EP2005/050485 NEW COMPOSITIONS
CONTAINING QUINOLINE COMPOUNDS FIELD OF THE INVENTION
wo Z?%@“ﬁf%’?ent invention relates to stable compositions contantu"r:@ BrAfPara ss

3-quinoline: carboxamide derivative, to methods for the manufacture of
such a salt and to methods for the manufacture of a solid pharmaceutical

NEW CARPatenwi-enian indyingHanoermUsiergge at room
temperature. BACKGROUND OF THE INVENTION
3-Quinolinecarboxamide derivatives are described in US Patent Nos.

FIELD OB 4R R feRel, 6,133,285 and 6,121,287. The term

"3-quinolinecarboxanude derivative" as used in this specification
The presefgdigisatimtrdatidisstiEcaRPRI RS, (arginer salled thb- wenakne-
carbomtﬂfyheﬁefm?vecqgra&@msoﬂpma%ﬁlafa&mm@ffﬁgﬂ a%gfvm%%@é%@% the

50H0 R" R6\N\IR (r), RN O CH3 It was unexpectedly found
manufacmm@@m@gtqhﬁﬁmméeaﬁgbf@wdétmvaﬁv@@hwﬁé AabtHy fépmng long-term
storage a%g@stg é!)% %Igbove US Patents are susceptible to chemical
degradation in solid state, and, in particular, when in pharmaceutical

formulations. Some salts of the 3-quinoline carboxanv.de derivatives of
RACKGHASINGE (Brarerknewnsfiermgaid US Patents. However, none of the

above-mentioned patent specifications discloses an enabling method of

3-QuinolprsadinteBuiduioliridiear Box aprab gty Eaientd¥aturh {f) stkbephiBieds 1.
6,133,283, Aearasianen ing sutficiently Siable PHAERACRUIGH JQUD U 8XER in this

suggests any particular advantage of using the salt form of
specification designates the undissociated acid form, hereinafter called the neutral form, of the

compound of formula (I), i.e., the form as given in the formula ().

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 formuia (I) are known from said US Patents. However, none of
the above-mentioned patent specifications discloses an enabling method of providing 3-
guinoline-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.



a 3-quinolinecarboxamide derivative in pharmaceutical formulations. i
SUMMARY OF TIC LNVENTION Disclosed herein is a stable solid
pharmaceutical formulation that contains a salt of a
3-atinolinecarboxamide derivative of formula (I) with a monovalent or
STV Pultiyalentcationmandsnprocess for preparing said formulation. The
process may comprise forming. a capsule or a tablet containing a salt of a

Disclosed 3ajaindtiAckip SRAMMIETBRTVE and a uniformly distributed
sormuizufikalinedgacting companratsapable: afpeuiialising any pratensuula (1) with 2
dissociating from the excipients, thereby keeping the .
monovalegt ouimolihedarbesamigedia pieecsalfofarrepefifiy raidalermaliearathasIpr gpess may
.__process may.compri ming a.capsule or atablet containi salt of a
comprise B i AR 0
derivativevititia eiviatent meter vand i baiaste st IR SRS BiSSBR RN SPRTEAIF RS
- any procl @A Al iBI0 ans Lbe Alkalinreaciagompenegbaldlisdasytiamide in
erein is typically sodium carbonate, and the salt with a divalent metal
e salt foation fstypiedll) calcium acetate. The solid formulation of the disclosures
herein includes pharmaceutical excipients, such as solid powdered
_carriers, binders, disiitegrants and lubricatin t %ﬂfﬁﬁpﬁgﬁ%t’ a
AlternatiVelye TGRSR I ﬁl%f)f%ésse ég process for %ee%rﬁ%rﬁ% aggjg}e 0 a%rystallincnem
quinoiinesf’:,aalr of %@dg'-ﬁyﬁ{';{%ﬁ%ag Amide, Ay ative,of-formul gt awih A% euBIR imetal
iR that is a multivalent etal cation. In a First aspect, there provided a
cation castaitersofivenitis hefagsscinival eotinobel RIP@ensia fus¥™s ntian 0
CH wherein n is at integer Of 1, 2 or is a mono- or muitiJalent me=al
cation selected =ram Mg+, Ca'+,

The alkaline-reacting component of disclosures herein is typically sodium carbonate, and the

salt with a divalent metal cation is typically calcium acetate. The solid formulation of the
disclosures herein includes pharmaceutical excipients, such as solid powdered carriers,

binders, disintegrants and lubricating agents.

The disclosures herein additionally provides a process for the manufacture of 2 crystaliine salt
of a 3~qumorinecarboxamide derivative of formula (I) with a counter ion that is a multivalent

metal cation.
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?in C1;:" Zn", A1" and Fe™; F' is a straight branched _-" -albs-y,l or -EL,?
em2i or a cycli_ .-C,-alkyl, R5 is a straight or branc:'t=_d, saturates or
+a,-jratiurated al e or -alken_vl, a cyclic a straight or 'branched Cc
airltnjc, a cyclic-al~]t'ric, a straacnt cr branched C_-c alk "isul;iny'_,
cyclic/C -C,-al)nrlsu-="_ny_, flucro, ~._ro, _'ro uarome hyl
_c_uacamethogv; apd REy s hyd=baen; o= RE an PG taY .~- .Oaethel
are me P’ leage oiriz, k' is hy ogen, _istraight o bra®__Aeo, sa=ura ed ~_
- _a st_arylran e, bromdgr | luerone=ny=z7and R is
hydrogen, __gffor ,WE—’:tbe _éc_o that __is |--unto "ro only whet: P' __
luoro or chioro;a_ a¥ n&ﬁeactlro compass. c= = halt win _ dish- ma and
at least one ~:arrnac£1gti~"._ exc' wherein said sa=t _onuia table -lase
storage-at room ter-e.atur *_c-a _io _ at_leas= _veacs 2a in a second

aspect., there is provided a _process for stabilizing
AT oAs Ewm 4 e 3 =t

wheassh TRteger OO L, 2 or 3; AY iE a momo- ox

B
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a salt of formula (-7) r+'~3 r whereinn -a 2 ; K'll" is ca:"; 11" ~'.is a
wCV'-... ~. night or branched ¢ C -a~~It'YA' ~- -alken'yl v_ a cyclic C;-
alkyl, R5 is a straight or branched, sa'~urated or Unsatura -ed C: Cs.- all.y
| or -alkenyl, a cyclic 5-C -alY a straight or branched strai h: .,..ra-icn.ed
CS-C -alkylsl1,'.=: i:ly r a --Y=li luoro, chicro, promo, t_-fluorornethvl o_
..rifluoromethoaoy; and RE --'s hydrogen; or RS and Ro taken together
a==_ methylenecic~y; R' is hydrogen, a straight er bra-~.ched, sate aced
... .or_unsaturated C:-C’:alkyl ar -alkenyl, .a ¢yclic straig”. q hed. ...,
SR SR e R B SESS
a saiflupkcrietidiand™R? is hvd agen, =!uoro or chloro, with the prot-iso that
R" luoro or chloro only'when R’ fluoro or ch.lero; by spraying a calcium
acet olution onto a mixture of the cateium, salt of formula ClIl) and at
least,one pharmaceutical excipient, 2b said process giving a salt of
formula (17_) svhichc-essentially stab n s’flid 0_6 naceu ‘ca composition

. = b 1 ‘ : _
d rin szgra=e meg?w% \pre;} iod Of at -least, .,
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. ‘ - 5 . i - - . .
T is 2 moweight or branched C.-Ce-alikyl o -a2lienRyl OO & cyzlis

- P - ) o e o =1 T
RE iz & strsignt o Drahched, BERTUIACSC O UNSETOYACTEl Cu =T

; % s~Ce-2linrl, & straight or Drancned
e . I e 4

Ca-lmz2llivichia, a2 cyolic CreCe-allkylithic, & straight ox

. . a7 eensT oS o -

mranched G -C,-alkylsuliinyl, & oyelic G-G-aleylsnllinyvi.,

fluows, chisrs, bhromo, wriflucrometnv. or srifluoromethosy;
RE is hwdrogen; or
RS and Ré taken together are: methylensdioxy;
R’ ig hydrogen, & stralglt or branshed, satuzsted or
unsaturated Ce-Cemalkyl mr -zlkenyl, a gwoliz Ce~-Ce-alikyl, =
straighs or bramched C.-Ce-alkexy, 2 ovelic C-Ce-alkomxy
Fiuorg, chlors, broms o ::ifluorﬁmethyl; and
BY iz Indrogen, flupce or ehloro, with the proviso LLt RY is
Fluers or chlors orly when R' iz fluore or shloro:

by mpraving = caiclum scetaie solurion onto o
mizmture of =ne cglcium s=lt of formels {(II) and at

pharmaceutical excipient,
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years. in a third aspect, there is providea a process for stabilizing a salt of
formula (Il) ~ ~'~ ~~' ~* ~-""~'.['~r~ per, _ ~ wherein n is an integer of 2 or
is a mtlt_va:en” metal cation selected from Caa* ~r a" ald des. is a
straight qr brancl e% :t..7-alKyl Gr-allellyl.Dr a CYGIIC .-n -a = R5 is a
straight or B?af??:%é‘ %a%éfk??%rfaﬁ\?aéliv?“a E%EIW%CE- éT}T’j‘yrILFﬂé Straight

ess4feSEliLehed=nia.-alk el s A evArie-2us Sce. hnfsthol 05 Besfraight o-
br8:1-shed sul= nv fiuoro, c'r_ora, bromo, t_fluorcr.=_thv_ar =

Quring FAGFHRRFO%Y A MTIHRC TS HRIrogen of 755 and™P51ai &35t *

veaiQgeth_r _msthy-e=-e"ioxg-, Rl is hvdrogen, a straight or bral'l.ohed,

" saturated unsaturated };;., or -alkeny' , a cyclic ..5- --al'ryl, stra_aht
cra==ted Cc = cow,, B. cyclic fiuoro, chloro romo O_ = -z_ucromethyl,

In andR isth¥edsecen, ftuera0or € Fore; with the [Grotaiso that R i spf uarorer

- Schltg_)rgpn%%?\jypll r F_. is dluoro or Chicro; 2¢ by spraying a solution of az e
a iné-reaét"y‘l(_r%aiS" ’[émp ne=t onto a xabsrnaeettica'_ercipl_Lto=a
mirttafé"é_ a—

: !,/»,/"’7‘\

i [ ! i T]I
Ra“\r)\x\,%ﬁ)\/l\\/"\"; K - -

wherein n is am imteger of Z or 2: 2% iz &z mul-ivelens metal
wation selacted from C&®, Zn® ang Fe",

:

F %% & strzignt or branched C:-T-a2lkyl or -elkenyvl or & eoyalic

Pl - - . - ¢ I 3 '} K ¥
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- — T b Y ! 2 - k ;
Ci-Ce-alkylthis, & eyolic G-Ci-alkylthis, & stroaight or
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branched C-C-zlikyisuliinyi, & Tyalic Ce=Ce-alkvisulfinmyl,

flupze, chlioro, bromo, wrifluoremethyl or sriflusromathosy;

Ré is hydrogen: oo
RS and RS taksn fogethsr zTe methylensdiomy;
Rt is hydrogen, = gtrzight or brancned, sgtu-szted ar

unsarsursted C.

e N -
p=le-2liy. or ~alkenvi, & oveolic Ce-Co-allvi, =

L™ - T et e o i T I - -

BLrergal or prancasd Op-Co-zlkexy, & cyeliic Cr-Te-ziletory

—luorn, chlore, Drome of trifluc-omeshvi: and
RT g nydrogen, flucrc or chloro, with The orovise tnes 2¢ ig

Tiuore or chloro only when RB' is fluore o chloro
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Phartnaoeutics.| ~..:.nritzts, grantflatthg "o proper eanriste_ntV, dr ring the
anu'late so obtained and m..cing tr_e dried g nalzte u_th the szlt o_ie_
.~_a said Drocass g-nring a salt C= ftrrn la (fl) which is e3ae ti _~}' stable
a solid ptta raoeu;"ioal CO1t A~~1.tion storage at room CeSi[Asratt a
dor a pE_1Ad oP a- leas: _ years, In a fourth aspect, there is provided a
process for stabilizing a salt of formula (I) k, C, ¢ t~vrr_eMie _*_isis _
mor,.ov.isnt rata: vatic= selected from Li', ~aT and t; is a stralght u_~_

_aned €Y CFEIRY 8 §)FEVCSd BS %:a%%’a‘@l@ﬁ’t‘-oﬁ'ﬁ?é?ﬁﬁ‘éﬂ
sompSgaiated - tYnsatttated al vl or %ﬂh a.qyclic -.C4-alkyl, a straight or

branched C -alYyith c, a ryolic C;-C -a~ryltbic, a straigar or Sranched
Fra=@@dialsdsulenndraecve, 10 =" 4-aln Isulfinyl, s-luoro, ohloro, bromo,
trifluoromethvl or crifluoromathoxv- and Win' is _~yorogen., or x~5 and Re

taken tGGEHGEr Are THeliyIBREREY: P23 +SRFOGEr, a straight or branched,
sat* ratdsorunsaiirated.o, s G4-giic ot -alker..vl, a.oyalip, Gg-Cdzalkyl, a

Gri=f grzaulate with the sglt of formulez (II),

seid process giving 2 Selt of formele (II) which s

eppmrtislly Btabls in z solid phermece=urics] comsozition
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straight or brarohed aikcav, a cyclic cz-C4-alkcav, fluoro, chioro, bromo o,
rifiuoromathyl, and P" is hydrogen, fluoro ~chioro, with the ~p =,isa that
rR." _s fluoro o't oro only when R' is fluoro onicro; by sora:ring a solution
c' the oottccund of ormtna and an alka_ine-r=_ac=_ component onto a
pharmaceut_ oaf ~.cigien or a of pharmaoeu _ al ea.cipients, said
process giving a salt fc=ala which is essentially stable __- a solid

RS Wher rAtaeciva conpesitibacdubpy steragt atrosrstempetatirea period

f at leas=_ years. 2e 7n q:;LLfl f;- aspect, there is provided a stahle solid
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Or mu.:.ccv e.l ent metal caticr. ae'_ec.=C, from :,,i', Na, 'F_', Ni=2" ,-°

brapyhzs, 84 SR LKFERd e rissy shagrtbranchedy L8 luytakeny

- Qracyclic ~~-"c-alkv~P Hisasrai t orrar_checsate ated c= aisatura
;-u%ﬁ . ﬁ?‘nrc, Zromn, tsmirlunoromsthyl ororifluasromsnnomEsy;

REE iz hydrogsn; or
E% aznd Rf Takesn cogsther are methvienediony;
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alkylac_nv_,,ac_vca'_cy a scraaght er branched alr.F_thia, a cyclic C
C'< alr-Ith o stra’ zgn~ or Lrancl7~ed C;-tit-cl} Isulfint’, a cyclic C< a"_
>Isu'_iryi, flucro, cr.__,., 5ramo, c___iuercmet:n,>< or __iflucrcme’,.:ta3",
r; and RE and wry taken together are me L*VI,wAC..~..1 o,n . is -=-
omen, a straight "w b d Sarl=he , @a,. v.~atE unsaturated C-:4-aikvl or
-aikenbSrl, a cyclic C;-C4-aljcy-l, a 2f straight brannhed #--C.s-a-ropy, a

I ByorTE" AARERY J%%F@ AMOPEOHIGHGIOR . Fithiol amethitien Ri' is

phashydeagensiluet.aroiiore, wilhthe: prayisa tha - 2048  flworg or chloro
only wne: ~' js fluero or chlcro; leas= ens ahatrnaoeuticai_ xriaient; and -

sl tafmpamr=t whiéh heutra? izes protons d_=fusing from the olzs_
oeut_oaJ e c dent The disclosures herein can solve the problem posed by
those 3=quinolinecarboxamide derivatives-that are susceptible to
chemical degradation in a solid pharmaceutical formulation.
DESCRIPTION:OF THE | VENTrﬁN ome 3-quinolinecarboxamide
derivatives,in d| m the above US Patents are
susceptible fo chemical degra ‘atlon in 8blid stafé’ and, in ‘pér‘rficular, when
in phgrmac‘e@;eéi»tol tior’s. A primary dbject of the present invention
is to avercome, this stabllle problem. The solution offered by the present
invention to said staf¥fity problem is based s the surprising and
unexpected finding that the salt form of aTtompound of formula

wherein n is an integer of 1, 2 or 3; 2™ is = mono- o

s

T e o - e o - o 3 <5 y &
mrlhaiveient metel cSstion seleotsd Fwam ni%, Wa®, B, Mg, mgEe

& i& a strmight or branched 0;-Co-alkyl ox -alkemyl o 2 eyelic
CE‘C;“al}':yl;

= 2 o A ey oy e e Y “ =

2 4R & SLIRIGHT OF Dranched, saturated or unsaturabted O -0, -

s jemi] e e Ty 2 = A =
FobYd on o-glikemyl, & oyvelic Ope-Ce-alkyl, & strmight or branched

k3

- Cemalkvichio, 2 owvolio Ci-Zea-alkyvlchic, & mtraighs o

Y

branched O -C-alkvisulfinyvl, a oyclic S;-Ce-alkvisulfinyl,

| gy - T [y n - e T L -
=luere, choorn, broms, triflucromethyl or triflucy romethoy
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() possesses an enhanced chemical stability compared to the neutral
form of said compound 2g WO 20051074899 PCT/EP2005/050485 R5
OHOR50R6R6 auR-O1 Ra./NO CH-Y CH3 HN'RTTio R50OH 0
R50H R6R6 lw~NOiO CH3CH3 Scheme 1. The ketene formation.
The degradation of the compounds of formula (I) was carefully

s-ra:ig¥estigated.-The present -inventors have demonstrated that.the aniline
moiety of the compound of formula (I) unexpectedly is eliminated and a

Tluardfighfiedastiverkorness forred: Fhisketerie reaets rapidly with., for

. . example, ROH compounds. Upon storage without any special precautions

B S hEhotaken sﬁfm"é"'?fq ﬁﬁoﬁﬁ%%é?ﬁox‘“a“n%de“dérNéﬁ()é% diformuta (fare

=1 uedlegraded at-an sacceptable rate. At storage-dwing.accelerated
conditions, that is 40C and a relative humidity of 75%, the degradation of
some FfuiTdifie-cne PhermaceuTical excipilent; and

& component whilch asttrplizes protons diffusing Zrom

The disciosures herein can solve 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-gquinolinecarboxamide 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 16
based on the .surprising and unexpected finding that the salt form of a compound of formuia

() possesses an enhanced chemical stability compared to the neutral form of said compound -
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carboxamide derivatives can exceed 2% in a period of 6 months (Table 1).
While the rate of decomposition of 3-quinolinecarboxamide derivatives of
WO BHUA%S at normal storage conditions is lower, it neverthefégE&2005/050485

desirable to obtain a physical form of a 3-quinoline- carboxamide
Rﬁderty@tlvg whi hibits improved stabilityoSurprisingly and
unekt egtgdly ow been found that the 3-gquinBlinecarboxamide
fo '

pyltivalentmetal catldn—of‘@e structurgHfarmudie (I, 3WO 2005/074899
PCY/EP2005/050485 R )/ R L60| CI3’y n Wr%reln nis an integer of 1,
2 of8; A"+ is a mono- or ltivalent metal &&tion selected from Li+, Na+,
KT, Mgt+, Cat+, Mn2 , Cue;l, Zn2+, A13+ and Fe3+; R is a straight or
braﬁthed CI-C4- aIIcyI or allcenyl or a cycli 555C4- -afcyl; R5 is a straight
or branched, saturated or unsaturated,Cr- Qﬁzallgj(l or aIkenyI a gyclicyy
C3-C4- allcyl, a straight or bran%k%ed C -C4-IIcyI

C3-C4-allcylthio, a straight or bran >
C3-C4-alkylsulfinyl, fluoro, chloro, bkg triflyg omethyTB’F’
trifluoromethoxy; and R6 is hydrogen; or Ré}fan ®6 taken togethér aré?T ©
methylenedioxy; CH, CH,

RE

Scheme 1. The ketene formation.

The degradation of the compounds of formula (I) was carefully investigated. The present
- inventors have demonstrated that the aniline moiety of the compound of formula (I}
unexpectedly is eliminated and a highly reactive ketene is formed. This ketene reacts rapidly

with, for example, ROH compounds.

Upon storage without any special precautions being taken, some 3-quinolinecarboxamide
derivatives of formula (1) are degraded at an unacceptable rate. At storage duning 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 (15},



R'is hydrogen, a straight or branched, saturated or unsaturated
CI-C4-alkyl or -alkenyl or a cyclic C3-C4-alkyl, a straight or branched

WO 2@150448dtoxy, a cyclic C3-C4-alkoxy, fluoro, chloro, bromo £ T/EP2005/650485
trifluoromethyl; and R" is hydrogen, fluoro or chloro, with the proviso that

R" is fluoro or chloro only whenR' is fluoro or chloro; have an enhanced

la (I1) are those wherein A"+ is Li+,
p of 3-quifiblinecarboxamide salts of

Zn2+ ang Fe3"Salts. 4 WO 2008/074899 PCT/EP2005/050485 A salt of
formula {H-of a 3-quinolinecarbgxainide is prepared by reacting a
—— 3-quinoline- carboxamide of f jula (1) with a mono- or multivalent metal
salt. Examples of such salts and reaction conditions are given below. In
general, the aqueous solubility of salts of formula (Il) is higher for the
wherein Salts with monovalent cations, e.g., a sodium- or potassium-salt, than for
. . the sa%t ith multivalent cations, e.g., a calcium, zinc, copper(ll) or
nis an mtﬁ"é‘?ﬂﬁ)i‘ﬁt?ﬁ ‘an example the sodium salts are readily soluble in water
A™ is 2 rhuttheyrhaeyalimited S akdblitgdrtess fpotaf £0eits e MechiGedfokn
ke contraty, an iron(lll) salt is almost insoluble in water but has a high
Cu™, angur}hibilﬁ? ¢hloroform and a low solubility in methanol. When. using
R is a str:S@iely: dgaenud shiventlor the giecipitatiorcpfiacriutivadbatisalt, e.g., a
. calcium salt of farmula (I1), an amorphot ecipt m : o
RS i5 8 SEGEIC Qe oA SOOI T8 St O oy d et e fermaari

alkyl, a sidighyoadeinglzavatet mitioihte arganidis heebt; Elylteibansiaizhiven dhagdicd |

salt has somewhat higher. but still a Jimited s iity, r ' hvi
cocea B STS E e A e Sl ey o
trifluoront@itainingnd 0-95 % ethanol are

R6 is hydrogen; or

R35 and R6 taken together are methylenedioxy;

R’ is hydrogen, a straight or branched, saturated dr unsaturated C;-Cs-alkyl or -alkenyl or a
cyclic C3-Cs-alkyl, a straight or branched C1-Cyq-alkoxy, a cyclic Cs-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’ 18

fiuoro or chioro;

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 () 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.



used to ensure crystalline compounds. In such mixtures the particle size
of the precipitate depends on the reaction temperature, the higher

WO xempetrEture results in larger crystals. The reaction temperatQnermaniy g 483
from OC up to the reflux temperature. Alternatively, a crystalline salt can

A salt of RERIEPAE from AR-AMRIBLSSHIOYs PRGNy A:setvant nyvhichtee
crystalline compound has a limited iolubility as demonstrated in

carboxanpfRANIEESE Gl TR HgE SEBAIR OFS BbAbobiner st oy FURCh s

and react@FEAUYIMPRQVEM o TRiS isieVidBNE dromia 16O BPREESRolubility of salts of formula
~ ofN-eth I-%enyl%-chIoro-l,2-djhydro-4-hydroxy-|-methy -2-0X0-3-
(1) is higherider; %&ﬁiiﬁ@’(‘ﬁéﬁé‘?%@%@éﬁi&ﬁc@n‘?ﬁgmﬂ} RAtAstHE 8 Salhan for

the salts WA ShMN:eIMLNa RN - 6NiGum, zinc, copper(ll) or iron(IIT) salt. As an
1,2-dihydro-4-hydroxy-l-methyl-2-oxo-3-quinolinecarboxamide (hereinafter

example g R CEmpBindcASEdnAN TR YRS CH e Pengtitdimisidinybitrgos loss

polar solV698, 183N i M LECENRRLBEMA-R9diM-ihealid-slale I5.c0nVerteehio in water
degradation products in a period of 24 months, 0.31% of compound A is

but has 2 hiadr sefacidiivitiy A6 RIGRthaFEiod AR B pdhanal SWhen using solely

aqueous WRRliRscabpxamida;derivativaisyacantiie 1o degradatiensis: of formula (ID),
N-ethyl-N-phenyl-5-ethyl-I,2- o
an amotPHIHG AR R SHStRRCALSR QB O e RA PRI (Fteidarepver, by

increasingﬁl]@%ﬁ%&%%%n@hf@@dm%tw 300RQIEBIR solvent, c.g., ethanol, in
PCT/EP2005/050485 Table 1. Stability of 3-quinolinecarboxamide

which the fath har/sanatdraigd Ssnditond! 2 don trswmirbilitempasidiDe §PautBHK can
be precipit@REI elg AP B3hda 6 NeRIRE aAISQdHD! <bRLYEI RO IMORHS B2 004re

<1 months Degradation quantified as the percentage increase of related

used to engRs SRRSO BRABMAS BF LG IS T esRePREC e ed WS eE G
depends GPMPRURE SRR st atdhesaiven copdliticasewitRaHldearadadian. The

~ exceeding 0.5%:
reaction temperature can vary from 0°C up to the reflux temperature. Alternatively, a
crystalline salt can be prepared from an amorphous salt by mixing with a solvent in which the

crystalline compound has a limited solubility as demonstrated in EXAMPLES 4 and 7.

The storage stability of a compound of formula (IT) 1s greatly improved. This is evident from a
comparison of N-ethyl-N-phenyl-5-chloro-1,2-dihydro-4-hydroxy-1-methyl-2-0x0-3-
quinolinecarboxamide (hereinafter called compound A) with the sodium salt of N-ethyl-N-
phenyl-5-chloro-1,2-dihydro-4-hydroxy-1-methyl-2-0x0-3-quinolinecarboxamide (hereinafter
called compound A sodium). While at 40°C and a relative humidity of 75% less than 0.01%
of compound A sodium in solid state is converted to degradation products in a period of 24
months, 0.31% of compound A is degraded during a 6-month period. Another example of a 3-
quinolinecarboxamide derivative susceptible {0 degradation is N-ethyl-IN-phenyl-5-ethyl-1,2-
dihydro-4-hydroxy-1-methyl-2-oxo-3-guinolinecarboxamide (hereinafier called compound

B), see Table 1.



The same result is obtained after 24 months of storage. Generally, any
tendency of instability is exacerbated when a compound of formula (11) is

wo 2ieEmpiaied with various excipients. This is verified by the resgsgomsosss
compatlblllty study comparing compound A with compound A sodium

Table 1. §p %\ﬁ% ble 2.k is. clear that the falt, fagm.is preferred as drug
Ace |n ny mnary mlxtures of said compound. Table 2. Compatibility
Stud@s comyiaitng: esﬂiﬂﬁ)@mﬁ%&{ﬁth compound A sodlum The samples

Compouggnditions: +40d§‘7@%ﬁplmbegrad

S {Compourd-A)(CompayTd-A-Sodilim) Mlc;@qmg'mnose (Avicel
PH-101) 1.1% 0.31%a Majze Star¢h 0.41%-0.05% Mannito| (Pearlitol

A 50diur200SD) 0.45% 0.059%0Thlloidal siljca (AerdSiF2}:20% 1.5p6

B Degradatipn quantifiedygs the percentage iacreasenef relatefl substances

Flffpr 6 mmth nf ctarage Said enc Illm oclf \Allﬁr\n 'Fnrml |f\'l'ar

' Degraﬁ%ﬁ\i@%&ﬁﬁ@%ﬁ@@ﬁ%?ﬁﬁ@%%ﬁﬁ&%ﬁ?o?ﬁ{ﬁ]%lﬁgﬁ@ﬁ@ﬁfé"\%@ﬁ% st|II degraded
6 nmnu@&g@m@ggceﬁtable rate with a IeveI of degradation products exceeding
. o nt n stored ar+ nd.a relatly </9% (Table

Shelflg @“8%%’3 AV cg)ens?ale)rela %e%tgﬁﬁgd En%%cée%ﬁggﬁe%rﬁt of (
wnhout(ﬂegrauanoﬁxme}gtﬁége condltlons is judged to be less than 0.5 %
5 The sanflSQAAlINLAftENLBMONthsh8loragRBRIS limit is considered indicative of a
3-year shelf-life at room temperature. On the other hand, a 6 WO
2005/074899 PCT/EP2005/050485 conventional solid pharmaceutical

GenerallJOiRHa@MMIBraRsalkaliner ergtingLotpheent alsposmove frrmula (I0) is

unacceptable rate of degradation. T rucjal
‘ -fomulate(géygﬂgu\fpﬁg}pus exc1plcntsg’[b1$ 15 venih ed% tﬁe %glﬁtlss %r%bg%lgrr%}g 81 y study -

(=]

comparing compound A with compound A sodium shown in Table 2. It is clear that the salt

form is preferred as drug substance in any binary mixtures of said compound.

Table 2. Compatibility studies comparing compound A with compound A sodinm.
The samples are binary mixtures (1:1) of excipient and test substance.

Storage conditions: +40°C/75% RH.

. Degradai:i@n1 Degradat:ion1
Excipient
{Compound A) (Compound A sodium)
Microcrystalline Cellulose (Avicel PH-101) 1.1% 0.31%
Maize Starch 0.41% 0.05%
Mannitol (Pearlitol 2005D) 0.45% 0.05%
Colloidal silica (Aerosil 200) 20% 1.5%

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

Said sodinm salt when formulated into conventional solid pharmaceutical formulation,
however, is stili 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 18

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




of the salt of formula (II), the allaline-reacting component and all the
pharmaceutical excipients on a molecular level. Table 3. Stability data
WO For gifferent formulations of compound A sodium. FormuleatioH IR e+483
conditions Degradations "Shelf life"2 Aqueous solution +2C to +8C
conventisR:0186 > phnenbsCanientidnsd tabigi tosaidiiond 4G (EHRIG.8%0

<0.5 month. (reference) Convenfjonal tablet formulation with an alkaline,, .
shows amsunacAEpAMe IR .%%f@@oail?ﬁo FEXER 5%%91%5%ﬁ8?ﬁlﬁéf%%fﬁea)$smbuﬂon
of the safe ¥AMPLE1QTHACATRIR A porEpnenths. {iaveRtignkRegradation

.. quantified as the percentage increase of related substances after 6
excipienty SR I EJEVES "Shelf life” denotes how long the formulation can be
stored at the given conditions without degradation exceeding 0.5%.
Composition: Compaound A sodium_1 mg, sodium hydroxide 0.112 mg,
Table 3.GA0EibY (ceaoAad o S HORHIHAIERES 75 A SHPb SRS EBmpound
Formuldgs@dium 0.5 mg (0.19§/t?m%1gcg&%6% ine Cﬁ'é%%ﬁ%u% '_8%’ Iact@@{%lf life’™
monohydrate 48.5%, isodium croscarmellose 0.5%, sodium isteary
AgueoufikpRriaie’l %. 5 Compositient:i€egngound A soeium ©.3 mg |(0.19%knonths

nragelatinicad ctarch i66% - mannitol-20 204....cadittm-carbho
T\ T CITTITILVU JTUAT OUTT U\JIU, TITUATITIICUOT 4.V '\ GOUTUTUTTTI OO ooT

70y

Hegeiat ; ;
COKVBH@BH?L]JH@F&aryI fumarate 1.0%. 6 Composition: According to] EXAMPLE
formulaki@n® +40°C/T5 %R 6.8% <0.5 month

(reference)

Conventional tablet

- . formqlat'ioln wiﬁh an ?Hiaiin§:— )

_ ; +40°C/T5%RH | 0.64%' [~ Imonth- |
Teacting component
{reference)
BEXAMPLE 10°
+40°C/T5%RH 0.16% >6 months
(invention)

" Degradation quantified as the percentage increase of related substances after 6 monihs of storage.
* “Shelf life” denotes how long the formulation can be stored at the given conditions without

degradation exceeding 0.5%.

* Composition: Compound A sodium 1 mg, sodium hydroxide 0.112 mg, water for injection ad 1 nil,
pH adjusied 0 7.3,

* Composition: Compound A sodium 0.3 mg (0.19%), microcrystaliine cellulose 49.8%, lactose
monohydrate 48.5%, sodivun croscarmeliose 0.5%, sodium stearyl fumarate 1%.

3 Composition: Compound A sodium 0.3 mg (0.19%), pregelatinised starch 66%, mannitel 29.8%,
sodium carborate 3.0%, sodium stearyl fumarate 1.0%.

§ Composition: According to EXAMPLE 10.

Formation of related substances afler 2 months of storage.

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.e., at least 3 years, storage at room temperature,



_Formqtion of related substances after 2 months of storage. The present
invention provides compositions of a salt form of a

WO 2§gqumg)§mecarboxamide derivative, such compositions exhipitingp2605/050485
improved storage stability that allows the development of new

) harmaceutical formulati -3-ouinoli ni i
Here, e QERISEYLCEL BLORS LB ppelncca i il oo
be taken ttentaeratmestF(cHR005/07IE0 PET/ERD (o5/05048E  Habe Iunestganion of
__expression a "3-gyinoli ni ivati i
e e D AR YA IO AR o
the degradalih(aselExA RitfS dhvekigatioraoiofiecdegrapiation iratheélpag)tion of the
. ..__Mechapistic studies of the keten ' e L thatytk -
quinoline gag Lo |onﬁtfr?\$8f%/%§xannqné&%%@ﬁ%&%ﬁaﬁggﬁeﬁgﬁ%g‘t}&o ‘b?&gtnhiﬁe?hvésagﬁ
that a stable positierfafthe guinofimendnsf tormmelniffbyen: it dmdttiiecd-Faié xammipeund is

| moiety eme.l). It is envisaged \ [ 0 :
comered A RS B TS e s DI g2 o
stability ofasdiesaitlidaire ofifosaua fbreHolessninoanithsterrgiab thdegritaplcagtability

. chemical .stability of said salt in the seli te.,th ill r i .

i conen e R L S U P TR e o
salts of fotheBalls) of fasmulaitha T debsapddoitine instabilgliotodalestef okedifa the

IB in conventional solid dosage forms is. oy bel . i ;

exchange QLR AU QB I o R b A T S e

solid stateOf the salt in the solid state. X-ray studies of the sodium salt of compound
A demonstrated that the conformation of the solid salt is such that the

- _exocyglic carbonyl group is bent away from the enolate oxygen atomin
X-ray studhe 4fnpsitiatinFhisltests toppmopéndoathiistntebhahdinioogfenmatsan of the

. the 3: carbgxamide moiety.and th ' ' iti
solid salt (i T R DR gb 6 20§ oo o Sl e LGl YR
atom in tigohiassdsiarBhisrepéstioafitivpsaltstbbdorramahg pieegis domeof the 3-

unacceptable, rate of radation | jonal:salid I

cuboran{ESSSHOLI eSS0 OB ECHNGOONRL S ool g o v
bound to fiomikeextipients it is thought that this conformational property of the salts of
formula (ID) results in the unacceptable rate of degradation in conventional solid dosage forms

once the counter ion of the salt is exchanged with a proton obtainable from the excipients.

From what is said above about the stability properties of 3-quinolinecarboxamide derivatives,
it is clear that a stable dosage form of a compound of formula (I) is obtained when said
compound is present and remains in the salt form of formula (II). For clinical use a salt of
formula (II) of the present invention, i.e., the active ingredient, suitably is formulated into
pharmaceutical solid formulations for oral mode of administration. The rigorous prevention of
any conversion of said salt to the neutral form wouid lead to improved stability of said salts
during manufacture, and during storage of the pharmaceutical formulation. 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 (II) in
combination with at least one component inhibiting degradation of the active ingredient, and

pharmaceutical excipients. These compositions are one object of this invention.

8



From what is said above about the stability properties of

3-quinolinecarboxa dde derivatives, it is clear that a stable dosage form of
WO HEdn¥éind of formula (1) is obtained when said compoundriSpreEsertoso48s

and remains in the salt form of formula (11). For clinical use a salt of

In one erfibBten(d} afdhe-prasentdmvention, denphgiastiverngrediant: suitablysis:ting
formulated intg, pharmaceutical solid formulations for oral mode of

COmpONCT LTI e MBI ProVertni Bt Arkyc el ediy A S G EaRqBent is
dependenthi@diettical-arsrwepidieadsndmpravesssianiiibneh said sallsoguningo 99% by

_ manufacture, and durin%{storage of the pharmaceutical formulation. =~
weight of HheiaseNasiosu R TRIAROHS afe tidfertleFtapaiecis Gampaion is
determincANPURtRfaetive inonedientie abon 0.0l .- 18y Welght:of then measuring

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

the pH of B pHAEagET oo BiloHe B te PrdBitof ORiAMee bl roacting

componed@/ B EbEA pembinatian withatlieashrigncampanenhinhiailingdor acetic acid, -
. degradation of the active ingredient, and pharmaceutical excipients.
carbonic aﬂqg

SEHEE R BSRIBIERIEOHE D SIEBPBIhiS el 81itab19005/074899

weak inof¥editER2P02{Q50485 In one embodiment of the present invention, the
composition comprises an alkaline-reacting component, which neutralises

the protons. The amount of the alkaline-reacting component is dependent

In anothet@@BJiEBrOREE Y. ShsaidiRlicalingreacting cOMPANant RAd is-aheutigxl to
99% by weight of the formulation%a?referably about 1 to 20%. The pH of a

. 1e pH |
preferablyscal e A5BGsitRih 1S A ) gt s 24y st whpdsmidivalent
metal cati@rofiRtiRnisedwaternansthendmpasuiing HraiRehhrresulting SMEE¥d, e.c.,

The pH should preferably be above 8. Suitable alkaline: reactin

zinc and TaRERGTERRtrd Re IR HAMMAG SRIRS 5%%&&95?%%&wmgammum"

formulatiGalispehanatieragid s:carnemna aeid, sistacichRRASRHOHE agitle SrRRLEIC,
acid, or other suitable weak inpgrganic qr.organic acids. In another

divalent meiah GRfiNR IR, RALEEMSSHOR LORIRELOR AN W atetietagiasion of the

salt of forGali D RIRicra)y caloien Reetate(JaNH:aiaaleidm sat efdamauladh i ias
o ther salt with a divalent, metal cation suitable in view of the intended
limited SOM ti rﬁa

Blﬂi‘ﬁé)%ﬂ{ﬁgﬁ}ﬁ@ %9%%%@69‘5@& of formula (II) is suppressed,

which results in an increased stability.

Compositions and pharmaceéutical formulations containing the compounds of formula (If)

described above are manufactured as described herein below.

In the preparation of pharmaceutical formulations in the form of desage units for oral
administration, the compound (IT) is mixed with a salt with a divalent metal cation or an
alkaline-reacting component and with conventional pharmaceutical excipients. Suitable
excipients can be chosen among, but are not restricted to, solid powdered carrers, e.g.,
mannitol, microcrystalline celiulose, calcium hydrogen phosphate, calcium sulphate, and
starch; binders, e.g., polyvinylpyrrolidone, starch and hydroxypropyl methylcellulose;
disintegrants, e.g., sodium croscarmellose, sodium starch glycollate and polyvinyipyrrolidone
as well as lubricating agents, e.g., magnesium stearate, sodium steary! fumarate, talc and
hydrogenated vegetable oil such as Sterotex NF. The mixture is then processed into tablets or

granules for capsules.

9



zinc and manganese salts. The amount of said salt is about 1 to 99% by

weight of the formulation depending on the salt chosen. It is thought that
WO 20488tt6H of salt containing a divalent metal cation to the ph&frideEifiearo+8s

composition would lower the dissociation of the salt of formula (H) into .

According i@Nead\aspicef deymrela(tinhaving adivalent metalcoviperientyastdintted
.. solubility, Thus thg%éoroto ation of the Egg?n of the salt _ofafc{))rfmulaI Ugdshemicai
comprisingspinaRAdE, R P TESIHP R TR Sa T A b R B pdsitions and
stability wRRImaeatcabiounuations contaitifugrtheac(n) pedrasait dbnmutac) 2
described above are manufactured as described.herein, below. Irhtkg&
componeniyfatallots it bRAHIERTEAF BFoRo BB i (e R ROLSSR S for

excipients & RlaAGrRHNISHALIOR, tectarsppund(ddhismixebittoresaltinitbrafdivalent
... metal cation or an_alkaline-reacting companent and with conv nt{onal .
distbuon i s AR SIS TS A REABTaHS CATP BB BLH BriGAG B
all protonsa@ighestisiect tonselitcponetedipaerialsesd thenalinitih a divalent metal
~ . microcrystalline cellulose, calcium hydrogen ph th te,%fll jum sulphate,
cation in Oxfg t%tﬁ?&ﬁ?%ﬁ@réf%%ﬁ%SﬁmW&?&gﬁé?ﬁtg T Eh%/ ‘oxypropyl
methylcellulose; disintegrants, e.g., sodium croscarmellose, sodium

starch glycollate and polyvinylpyrrolidone as.well as lubricating agents,
Methods of BTG HESiG SeAl Ae SO AR B FoRTUIRE talo and

a) a tabmm&r@g&&tgmglg%%%n@mﬁamwlfmfaswrmwlsm&gﬂﬁ%rgmg?g %%@img a
. processe Into tablets or  granules 1or capsules. !
calciur e SSUHB S » RUATTR B Pe b SrCBR L ARG e
pharmdVQHIEs & Mmating sfprapanngs tabletcomposiigassiteactivérying, and then

ingredient a 3-quinolinecarboxamide derivative of improved chemical
compresHBatP oIS 8blet core containing a salt of formula (1) and an

b) atableBdRlineHRARTNG, SATECReRIRN B Sakriiblp ciusentmeialdatiom Eaonektd by
as suitable pharmaceutical excipients is manufactured Thefc ucial step is
0

spraying 3 spiEHRLAb Bt keSS iR FOrP WEW ST A BRHRE QiR

ecular level,
pharmiRecalkalingreacting: GRMPO nRNt Rideb toropetraisdstency, drying, mixing

with a erystalline salt of formuia (IT) sparingly soluble in water, and then compressing the
final blend; or

¢) a tablet core containing a lithium, sodium or potassium salt of formula (IT) is
manufactured by spraying a solution of the sait 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; and

d) a lubricating agent may optionally be added to the granulate prior to compressiotn; and

€) acoating layer is optionally added to said core using conventional coating pharmaceutical

excipients.

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 (II) 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.

10



all protons diffusing from the pharmaceutical excipients, or of the salt with
a divalent metal cation in order to suppress the dissociation into ions of
WO Hes9aisar formula (11). Methods of manufacturing a tablet of fHerfRvedtars04835
are as follows: a) a tablet core containing a calcium salt of formula (IlI) is
manufactured by spraying a calcium acetate solution onto a mixture of
. the calcium salt of formula (Il), and the pharmaceutical excipients,
According (AR et &0 B&VF&BH&ﬁ%&@?amﬁﬁaﬂ&ﬁﬁmm% 2 capsule
comprisiSINAESSInee Granmate; ar iy iatahieleereicoriainig a selhokiseduleemical
(1) sparingly soluble in water is manufactured by spraying a solution of an
stability. 5)kaline-reacting component onto a mixture of the pharmaceutical
excipients, granulating the mixture to proper consistency, drying, mixing
with a crystalline salt of formula (II) sparingly soluble in water, and then

Methods gb HBPRLAHETTRE AraFbiend i ©VarEsEtore Wi%fing a lithium,

© o) a mix$OdiuBhes RaEeMoealtef HrBria(l)Is Mankaskies Dy spraying Acalcium
solution of the salt of formula (1) and an alkaline-reacting companent onto

acetate solutipg GPIAG BHARG O8 e SrHRB MOt g AR iRcaRe g aceutical

excipRiPREEGONSISienas Siying. andHien comnressinathe eraralesandiel) ee
lubricating agent may optionally be added to the granulate prior to
gmn“é%tﬁiﬁ’éssion; and e) a coating layer is optionally added to said core using

h) a mixeeRventianaheaalingop ermasauticaeXeiRientshd prefered methedafed by
manufacturing a tablet of the invention is: f) a tablet cqore containing a

SPrayByHR HRAIEERDPGHHAIKA Y TSARAPL FLRRRYBY Pl g e it of a
pharnSdivialk effernuladit) and aR-alialine- 10 asipercMPaReR aMeia the
mixture of the pharmaceutical excipients, granulating the mixture to proper .

 rantlgRs RS RGEiG, e THORRE D RSO e by aRare Y RIBPletirater: or

i) a mixfgerbMmanpptionallyhesadied dopha gianuiatedifortaeompressiopdadbly a
a coating layer is optionally added to fai,d core USiaTtJ é:fopventio | coggilgg

SOdiuﬁh% é%%?‘é%ﬁﬁll &xi§praying a solution of the s ormula (1) an

allcaline-reacting component onto a mixture of the pharmaceutical excipients, granulating
the mixture to propes consistency, and subsequently drying the granulate;

iy a lubricating agent is optionally added to the mixture; and

k) the final blend is filled into hard gelatine capsules.

An alternative method of preparing a salt of formula (II), which then has to be readily soluble
in water, is to dissolve the corresponding compound of formula (I) in the neutral form in a
solution of an alkaline reacting component such as sodium carbonate, thus producing the salt

of formula (II) 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

Investizarion 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. 8§418; Linomide®, LS2616,

i1



10 WO 200-5/074899 PCT/EP2005/050485 According to another aspect,
the present invention provides a method of preparing a capsule

wo RREAPLSH3g as an active ingredient a 3-quinolinecarboxami.de¢letiyativeeossss
improved chemical stability. Methods of manufacturing a capsule of the

invention as.follows:,q) a mixtu aining a calci of f
ety R RIS by Shr Ao o el aebtaie ol o s rra e
selected ©f thefealsiersattoafifb rmtlab@jcantthe prissieauticat leRcibipmdium of 1-%

anulating the.mixture to proper ist : . ing. 4
IR RS e e
range of S6hiiEia Wates iguhentifecitreshids playingivesoldtiomodh 4h was added to the

alkaline-reacting compaonent.onto a mixture of the pharm i T
rorop gl IS, CPRCHAIING (G TR D B OLT LR At e reaction
was stopgfangiate, anddnbiiog witna arybtsiline sattrofid ity @ spacnplyl.C with UV

. Soluble in water; or i).a mixture containi lithium, sodium or jum .
e
evalnatiosprayiegaadiitiondhthssalt of femit(H pbdianiatialive: rddbtngpropylester

component. onto,a mixture of the pharmaceutical excipients, latin .
may e U8 AL BrOHEP e TN PR S s AR TR et S bl
60°C, a rbadtlulricating dgrbtdsrapiionaliyoad degrtdthemituné 269 pky thexfingl The

... blend is filled into hard gelatine capsulgs. An alternafi ethod of
reactviop (AR LR SP PRI, I 0 v o tuble i

water, is to dissolve the corresponding compound of formula (1) in the

eutral form in a solution of an alkaline reagting component such as
Table 4. SR B P RrOH R Rt

ucing the sa formula (11) in-situ, and

subsequesiy-follow theamathedsasatestiihed dbove. EXAMPLES The

Compounkamples below are-given-with-the-intention-to- isiaty et iivénton
withgdlirkiing R, R R

Roguinimex | H H methyl 1.0 {(defined)

A 5-chloro H ethyl 3.1

B S-ethyl H ethyl 4.6

C 5-chloro 24-F> methyl 2.6

D 5-methyl 4-CF, methyl >10

E 5,6-methylenedioxy {H ethyl 2.9

F 5-methylthio H ethyl >10

Compound A is N-ethyl-N-phenyl-5-chloro-1,2-diydro-4-hydroxy-1-methyl-2-0x0-3-
quinolinecarboxamide;

Compound B is N-ethyl-N-phenyl-53 ~ethyl-1,2-dihydro-4-hydroxy-1-methyl-2-0x0-3-
guinolinecarboxamide;

Compound C is N-methyl-N-(2,4-diflnorophenyl)-5-chloro- 1,2-dihydro-4-hydrosy-1-methyl-2-0x0-3-
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-3,6-methylenedioxy-1,2-dihydro-4-hydroxy-1-methyl-2-0x0-3-
guinolinecarboxamide; and

Compound F is N-gthyl-N-phenyl-5-methylthio-1,2-dihydro-4-hydroxy-1-methyl-2-0x0-

3-quinolinecarboxamide.
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the scope thereof. EXAMPLE 1 Investigation of the degradation. rate. The
degradation rate, hereinafter called the reactivity index, of compound of
WO 6¢iLiiestH) was determined in solution. Roquinimex (Merck ROBEARHT/ 050485
Ed., No. 8418; Linonzide(r), LS2616, Il WO 2005/074899
The folloRGI/BR2VOSI0GABRs 2 to 7 serve to illustrate the process for manufacturing the
Nmethyl-N-phenyl-l,2-dihy(ho- -.hyﬁ%ro -l-methyl-2-0x0-3-qui.nolin(-carbo
compouri i EHAS Deae 48 e fbronts EURTRBCHA i Y BAEROIy e 1
the presedefiReditonl.0. A medium of 1-% 0.01M hydrochloric acid in n-propanol
was selected. The reaction temperature was in the range of 45 to 60C.
The 3-quinolinecarboxamide derivative of formula (I) was added to the
EX AMPNEpPopanol solution. The reaction transfers the compound to an
' 2 and_4 hours, and ,
QXY TR L= 2 -R X0 Fadusinolinegarboxamide

sodium sg@isappearance of the 3-quinolinecarboxamide derivative was used for

evaluation of the reactivity index, but as an alterpative also the formation .
N~Eﬂ1ﬂ—%1rataswl%§oﬂ§)@§t- “HHE B s B TR T ARy cte 1€ 6 LB HEAESHaR fBrice
(28 mmod dear Qﬂ%ﬁ@%lﬁ@é%{@f@@&?/@f;g f1sth b b 0 0eiBaGitY EWNERe 6h L8 dium

. corresponds to a degradation rate of 26% per hour etc. The reactivity
hydmmdrnm&l&oaf@érﬁéfﬁapfp’ggﬁ bri: ) S BAM TSI &S B 0T 30
minutes RReACtivity:iesx oheompe untsdalformuitly pRltusiure WakaklipRdoy fiitration,

. compound (1) Compound Reactivity index RS, R6 IF R" R Roquinimex H
rapidly Washigthyi . b {demea R Y-EHiord ﬂl@r@f%@f%%@@fﬁﬂ%ﬂ%@ﬂf&oﬁo give the
title comPothID9.2 ¢4deZunethil Afel. Caled for CyoHxCIN,OsNa: C, 60.2; H, 4.26; N,
740, Found C, 60.4; H, 420, N,7.32. T -
The solubility in water at room temperature was 138 mg/mi.

EXAMPLE 3
N-Ethyl-N-pheavl-5-chloro-1.2-dikvdro-4-hyvdroxy-1-methvl-2-oxo-3-guincline carboxamide

calcium sait.
N-Ethyl-N-phenyl-5-chloro-1,2-dihydro-4-hydroxy-1-methyl-2-0xo-3-guinolinecarboxamide
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% vyield). Anal. Caled for CsgHsClNaGsCa: C, 60.7; H,
429, N, 7.45. Found C, 60.5; H, 4.34; N, 7.41.

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

sparingly soluble in water.

EXAMPLE 4
N-Ethvi-N-phenyi-5-chloro-1.2-dilvdro-4-hvdroxy-1-methyl-2-pxo-3-quinolinecarboxamide

iron {11} salt,
N-Ethyl-N-phenyl-5-chloro-1,2-dihydro-4-hydroxy-1-methyl-2-0x0-3-quinolinecarboxamide

sodium saltt (5.0 g, 13.2 mmol) was dissolved in water {80 ml) at 40°C and chioroform (100

13



D 5-methyl 4-CF3 methyl >10 E 5,6-methylenedioxy H ethyl 2.9 F
5-methylthio H ethyl >10 Compound A is

wo DreinkN-phenyl-5-ehloro-1,2-dihydro-4-hydroxy-l-methyl-24axsdp 2605/650485
quinolinecarboxamide; Compound B is

ml) was %’(ﬂfém’!fl'\kcﬁﬂﬁgxlé%%}ﬂ%ﬁ)%@HXQ@E_?&EQHQS%%’W%.@ZW&%&JOL 1.023 g)

_ quinolinecarboxamide; Compound C is ‘
dissolvedimyesgis-HQ0(24-ditiuefephe A 5 etHbrec S o8 Mty dhes- aHKAs sigRraHaihpRd pH in
SO QiAW lifes £ P BulS deep-red organi .

the aque?ﬁéﬁg)g%]sygﬁ\ﬁ%@ i uoegg%g% 5 RIHAY deep-red organic phase was
separated]¢RiefhyitiosdBudirmelpldia. apdrexXydntieusy gemoved to give the title compound
RNl e, 16 By pst 2 0
s e S MMOQSC AP ST kot L2 DI i s
mass wapd3ssplindlinevatvoydmidecaraySioh pd il i compound were formed. The
-et -N- - \ i0- -di y/ - |- 36[_ - .
vt YA IO O
compourfd I(6vﬁﬁg,cﬁél%lettlﬁkahmﬂe§21@d fos&véiml‘ﬁ%&tﬁé éﬂd&ie_igs 4otl: N, 7.48.
Found C ”%‘fia—ft%'%? ﬂqei.f’?.' %?ﬂ%ﬁ% éﬂ%‘d'ﬁé&éﬁ%‘é‘ﬁ%ﬁ& H%?x%fﬂ)ﬂ%gve a content
pharmaceutical formulations according to the present invention.
of 4. 907 &MPLEICRREHYEABT%).
phenyl-5-claloro-1.2-dilaydro-4-laydroxv-I-nzetlayl-2-oxo-3-auinolirzecarbo
xaanide sodiuin salt.
EXAMPNEihyI-N-phenyI-S-cIIIoro-l,2-dihydro-4-hydroxy-l-methyl-2-oxo-3-quinoli
N-Ehyl-RESRROEDIAG 128 Mmel, 100,843 syspendedin 99,0, /0:610a08L 000
o and 5 M aqueous sodium ~hydroxide solufion (28-4 mmol, 5.68 mI) .
lizhium sgfas added. The reaction mixture was stirred for 30

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

(4.39 mmeol, 1.539 g) was suspended in ethanol (7.5 ml) and a solution of lithium hydroxide
hydrate (1.05 eq. 4.61 mmol, 195 mg) dissolved in water (1.5 ml) was added. The mixture
was stirred for 4 h and ethyl acetate (30 ml) was added. After stirring for 1 h the crystals were
filtered, washed with ethyl acetate, and dried under vacuum to furnish the title product (1.31
g, 84% yield). Anal. Calcd for Cp1HaN20OsLi: C, 70.8; H, 5.94; N, 7.86. Found C, 70.5; H,
5.22; N, 8.01.

The solubility in water at room temperature was 18 mg/ml.

EXAMPLE 6
N-Ethvi-N-phenvi-5-ethvi-1,2-dihvdro-4-hvdroxy-1 -methvi-2 -oxo-3-quinolinecarboxanide

calcium salt.
N-Ethyl-N-phenyl-5-ethyl-1,2-dihydro-4-hydroxy-1-methyl-2-oxo-3-guinolinecarboxamide
(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 heaﬁng was discontinued and the mixture was stirred at room temperature for 1 b,
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. Caled for CoyHaoN4OeCa: C, 68.3; H, 5,73, N,
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minutes at ambient temperature. The resulting crystalline precipitate was
isolated by filtration, rapidly washed twice with cold ethanol (2x150 ml),
WO 2ahd'digd in vacuum over P205 to give the title compound (B¢5 &30 50485
yi(-Id). Anal. Calcd for CrQHr6CIN20O3Na: C, 60.2; 1l, 4.26; N, 7.40. Found
7.58. Fou3d60.43 H, 4,267 2NN/ B33 The Batlubifityietmatetahioomsienfpetaiuie anes a
content ojﬁ%é @B EX P S

SHFSPS% d‘h\)dro 4-hydroxv-I-nzethyl-2-oxo0-3-guinoli

The soluﬂﬂﬁ@ﬁh%ﬁﬁldﬁ&ﬁicmm;&aﬂm%&fﬂwﬂm -plagmy]-5-chloro-
[,2-dihydro-4-hydroxy- | -metlryl-2-oxo-3=quinohnecarboxamide sodium
salt (2.63 mmol, 1.0 g) was dissolved in a mixture of ethanol (10.5 ml) and

EX AMPWatar (5.3 ml). The solution was heated to 70C and a solution of calcium
acetate h drate in water (1M solution, 1. 05 eq. 1 38 mol }38 r I) was,

N-Ethyl- -Neplieny -[F~ ol dracd v;fu— _:-__, G0t SR eI zd

zinc salr.and the crystals were |solated by flltrat|on Washed with Water and drled
under vac gém 8% iel g or C3 H32C12N406Ca:,

N By g AN DS EGL 8D SR SR e

(1.0g, 2. E’B\M@tﬁﬁﬁ%ﬁ@%é@lﬂ@ﬂ@t@tﬁlm almmftmmlmlgﬁ hensalt isansidetedhanol

(6.0 ml). Slé%ﬁ%%@@ﬁ%\\%%eir @Eﬁy Yhe ﬁ@%f%;&“ied by addition of zinc
acetate dzﬁgtetlgyl(Z@m&gmﬁﬁ@pm@m@mwmﬂ&ems stirred vigorously for 10

B e
removedn‘ﬂ'h@i@@@ﬂf@(ﬁi&?ﬂiﬁlﬁs&&@o?&ﬂ@aﬁ@%@ﬁ%ﬂ& tlt}@l )coxflphound (823 mg,
_ - - PCT/EP2005 - was. added. I 0] ;

76 % Sl AR O Tt 2 DO, L0 ¢ rSdpNed i WP iy B
5.68; N, Was. &ivied-ife twe-phhrsersysteion wasistigedigotaushcaadPibittheoretical
content s 8.56 %).

The solubility in water at room temperature was 0.3 mg/ml.

EXAMPLE §

Description of Manufacturing.

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

having the following composition was prepared:

Ja—
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the aqueous phase was adjusted to 8 with 1 M NaOH. The deep-red

organic phase was separated, dried with sodium sulphate, and solvents
wo 2Weks semoved to give the title compound as a red amorphgusiassys oso4ss

mass (4.22 g, 85 % yield). MS-ESI: mlz 1122 W}+. The glassy mass was

dissolved in methanol and red crystals of the title compound were formed.

The crystals were filtered, washed with methanol, and dried under

vacuum to giverthe title. iqompound (3.96 g, 80% yield). Anal. Calcd for

- o +H, 4.37; N,
Solid excipigplE DT AURIS §

ric determination of iron (Ill) gave a c% tent of 4.90%
(theoreticalgantenicig¥97%). EXAMPLE 5 N-Ethyl-N-ph@&dy#S-ethvl-1
2-dihvdro-4-hvdroxi'-I-methyl-2-oxo-3-quinolinecarboxamide lithium salt.
N-Ethyl-N-phenyl-5-ethyl-1,2-dihydro-4-hydroxy-

Granulatbiethy|-2-oxanpeiiaolinesahoxamide (4.39 mmol, 1.8898g%was

~suspended in ethanol (7.5 ml) and a solution of lithium &;o ide hydrate
(1.05 eq. 4FIHRGET983Hg) dissolved in water (1.5 m?i as’added. The
mixture wagystiFedsiores lrandethylseatate (30 ml) was addéd. After
stirring for 1 h the crystals were filtered, washed with ethyl acetate, and
dried under vacuum to furnish the title product (1.31 g, 84% yield). Anal.
Calcd for C24bali?O3Li: C, 70.8; H, 5.94; N, 7.86. Found C, 70.5; H,
5.22;-N\,-8.0 he-solubility-in-water-at-reerm-temperaturewas-18 mg/ml.

Final blend  Ex AMPEEWRUELHYISRBIRR WieRR P12 dhvdro-a -0 %
roxy-f-methyk@raxas3:ayirelingearboxarnide calcium salpo %

, N-Ethyl-N-phenyl-5-ethyl-1,2-dihydro-4-hydroxy-

The COH?RQ{%?}E?D&&?}QQ&{ﬁ}ﬁBﬁﬁEﬂ&?ﬁ%&’%ﬁgt .%Pﬁj,?fﬂl}ﬁl f‘ﬁr‘f?gl? dissolved

inventidf. a mixture of 1M NaOH (14.26 mmol, 14.26 ml) and ethanol (30 nil), and

5 H w t 7.g The solution was heated to 70C and calcium
The Waiﬁ%ﬁtﬁ%@ﬁ%ﬂ%ﬁiﬁ%ﬁ%@ e‘%., 7.5 mmol, 1.335 g) in water (7 ml) was added

dropwise during 5

Compound A sodium was dissolved in agueous sodium carbonate and wet granulated together

with mannitol and additional sodinm 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 Manufaciuring.

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

having the following composition was prepared:
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min. The heating was discontinued and the mixture was stirred at room
temperature for 1 It, the crystals were filtered, washed with ethanollwater
WO 29¢8/03H¢Uried under vacuum to afford the title compound (BAB &L 089450485
yield). Anal. Calcd for C42H42N406Ca: C, 68.3; H, 5.73; N, 14 WO
2005/074899 PCT/EP2005/050485 7.58. Found C. 68.4; H, 5.72; N, 7.63.
", ) e : 19%
(theoretical bMEM 7S S 42%). The solubility in water at room temperature

Solid exc¥pants 3 MolrahpoXAMIP kN Ethyl-N-phenyl-5-ethyl-Z.19 %
2-dihydro- -hé/dr,o ?;-I-ni.etth-2-oxo-3-guinaolinecarbo%%rgig/e zinc salt.
N-EthyI-N-L:M B ethyl- 1,2-dihydro-4-hydroxy- N
I-methyl-2-oxa-@ainglinecalbasamide (1.0 g, 2.85 mmolpwas dissolved
in a mixture of 1M NaOH (2.95 mmol, 2.95 ml) and ethanol (6.0 ml).
Chloroform (20 ml) and water (40 ml) were added followed by addition of

Granulatizi€hacetate dihyeratetfd0 mmol, 660 mg). The two-plmgée mixture was
stirred vigor uslyrg Q_min, the organic phase was separated and dried
with sodium‘%"ﬁfﬁf 5@9 a%o"#ﬁé’f%%ﬁe?%@% e removed. The'fesidue was

' The conteerystghisetfrermmethannltd give dhetilecoppeuotki83myg, 76 %

inventiaéi.eld)' Anal. Calcd for C42H42N4062n: C, 66.01; H, 5.54; N, 7.33. Found

i , 65.4; H, 5.68; N, 7.29. EDTA-titriometric determination of zinc gave a

* The walppistedftOEe 4B10g ¢iitidretical content is 8.56 %). The solubility in water at
room temperature was 0.3 mg/ml. EXAMPLE 8 Description of
ManufacturlnR._ A pharmaceutical formulation according to the present

A. preblengpd fBRp A I6HA B SFEIESL AR4VIHGTRIE ISR GBS S P ivagred-
The preblRHPRRA &S ranulated with an aqueous calcinm acetate solution.” All excipients

required for capsule filling were present in the granulation step. The resulting granulate was
dried in a conventional manner and passed through a screen of snitable size. The dry granules

were filled into capsules. The capsuies contained suitable amounts of the active ingredient.

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 sodinm’ 0.20 %
Sodium carbonate 0.20 %

Water (35.8 % of solid excipients) ng

17



WO 2005/074899 PCT/EP2005/050485 Granulate 0.17 % Solid
excipients Mannitol 96.8 % Sodium carbonate 3.00 % Granulation fluid
w0 fe@mpaind A sodium' 0.18 % Sodium carbonate 0.03 % Waltek did3xa Yo afiss
solid excipients) nag Capsules Final blend Compound A sodium
Granulate 0.17 % 99.0 % Sodium stearyl fumarate 1.00 % The
compound given above may be replaced with another compound of the
present mV@nhMS a The water is removed during drylng Compound A N

n
required for&zanﬁmetﬁﬂnygﬁemeqlbthe lubricant were pre&ént%l the
granulation step. The resulting granulate was dried in a conventional
manner and passed through a screen of suitable size. The dry granules

. were mlxedjaeihthiuepaiumgstearyl fumarate and the mixture obtained

nts of the

" active mgre@@%@@ﬁﬁ ‘E}@t‘bescnptlon of .
* The conghandateutitalamubtatiopiaedoriingtohthhe present ufmmpmsemn the form
of capsules, having the following composition was prepared: 16 WO

) c51005/074899 PCT/EP2005/050485 .
* The water is removed during drying.

nventi

Compound A sodium was dissolved in aqueous sodinm carbonate and wet granulated together
with mannitol, pregelatinised starch and additional sodium carbonate. All excipients required
for tablétting 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 sodinm 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, ‘u

having the following composition was prepared:

Granulate 0.18 % {

Solid excipients Mannitol 32.0 %
Microcrystalline cellulose 65.8 %
Granulation fiuid ~ Compound A sodinm’ 0.20 %
Sodium carbonate 0.20 %
Sodium hydrogen carbonate 1.80 %

Water (50.0 % of solid excipients) na

18



Granulate 0.18 % Solid excipients Compound B calcium' 0.19 % Mannitol
0% Mlcrocrystalllne cellulose 32.0 % Granulation fluid Calcium
wo 288&9&#3 .00 % Water (50.0 % of solid excipients) nag TheP&oiigalIs0485
given above may be replaced with another compound of the present
|nvent|on ZTﬁlbé@Water is removed during drylng A preblend of compound
e o and -ofév,}- ed. The
preblend Was S Wet granufgate(‘i‘ with an aqueous caIC|um ace ate solution:
All ex0|p|en$s>dnequmed“)‘fd)ﬁmpmwe filling were present id.@e%granulation
' The com% dTJI‘?e{ ea%%lxt?tﬂ% cé’é( ﬁj{lr?c Ié} QO%?%\{%HU AmrgsggF rand
assed through as een suna e size. The Hry granules were filled into
mventiG@apsules. The capsules contained suitable amounts of the active
* The wartn@f eeiRRbd EaMELE10 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

CompounéxsipiehitsiManniiot 302 % dregelasiniaash siacko6:8 Yurbadivmodiom.
carbonate 2,94% Granulation f|1éld Compound A sodium' 0.20 % Sodium .

hydrogen CAHBBRATeBEHY, VNS B )ﬁéﬁgeﬁ@%&%’tﬁémw&a apgl microcrystalline

celiulose. All excipients required for tabletting except the lubricant were present in the

granulation step. The resulting grannlate was dried in a conventional manner and passed
through a screen of suitable size. The dry granules were mixed well with sedium stearyl
fumarate and the mixture obtained was compressed o tablets. The tablets contained suitable

amounts of the active ingredient.
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WO 2005/074899 PCT/EP2005/050485 Tablets Compound A sodium
Granulate 0.19 % 93.1 % Sodium stearyl fumarate 0.94 % Coating

wo 28uspenrsion Opadry 03B28796 White 6.00 % The compoung(giierr@iaane.ss

may be replaced with another compound of the present invention. a The
EXAMpM@ter is removed during drying. Compound A sodium was dissolved in
agueous sodium carbonate and wet granulated together with mannitol,

Descriptipregjeldanidedrstayeh and additional sodium carbonate. All excipients
A pharmdSHHEH (IORTADIRIHNG GXaRR! dhenlubricent Wets PHRSENHI fB‘ﬁ:%@@éﬂ?ét@n

step. The resulting granulate was dried in a conventional manner and
having thpdeBewthgoughreStrsenasfrsaiatié 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 \Whiteulkhe Otablets contalned swtable amounts of the active

Solid exc"' erfent: YA Description of Manufacturing A PHT aceutical
t6rmuiation accorcf)ng to the present invention, in the form of tablets
having the foHbwingssiphpicsiiiaydvass prepared: Granulaté- 9 %8 % Solid

excipients '\égﬁéﬂ lc%%jgl{ té\/llcrocrystaullne cellulose 65380%)(76ranulatlon

fluid Compound A sodium’ 0.20 % Sodium carbonate 0.20 % Sodium
hydrogen carbonate 1.80 %

Granulation fluid ~ Compound A sodium’ 0.19 %
Sodium carbonate ' 0.01 %
Water (6.7 % of solid excipients)  ne?
Tablets
Compound A sodium Granulate 0.18 % 99.0 %
Sodium steary] fumarate 1.00 %

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

* 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 sodinm 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 steary! fumarate and the mixture obtained was compressed to tablets. The tablets

contained suitable amounts of the active ingredient.
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Water (50.0 % of solid excipients) na2 t8 WO 2005/07-1599
PCT/EP2005/050485 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 flee present invention. 2 The
water is removed during drying. Compound A sodium was dissolved in
agueous solution of a sodium carbonate/sodium hydrogen carbonate
mixture and wet granulated together with mannitol and microcrystalline
cellulose. All excipients required for tabletting 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 compressed to tablets. The tablets contained

suitable amounts of the active ingredient. 19 WO 2005/074899 =
PCT/EP2005/050485 EXAMPLE 12 Description of Manufactufin§~As $@iid

pharmaceutical formulation acgording.to.the pigsent invention, in.theform, . __

of tablets, having the following composition was prepared: Granulate 0.18
% Solid excipterts-Mannitel48.5% Caleium stilghate-dibydrate 48.3%
Sodium carbonate 3.02 %

e e Ry | S 2 TI)

whersin n is an inbteger of 1, 2 or 3; 2% is a mono- or

multivelens metel sa+ion selected from LiY, Na™¥, . Mg, Cz*°,
Mo, ouRt, mRtT, pIY oangd FatYy

R iz & straight or branched C-Ci-alkyl or -ailedyl oxr 3 cyolic
C;"C;*&l}f}’l;

RS iz 2 gtraight or brsnchsd, saturatsd or unsathwrsted C-04-
alkyl or -alkenyl, & cyclic C:-Ci-allkyl, & straight or branched
Ca-Cy-alkylehic, & oyelic Op-Ch-alkylthio, & straight or
bravened G -fi-alkyvletlifinyl, 2 eyelic C5-Cs-a2likvlisuifinyl,

i'“u%



Granulation fluid Compound A sodiumr 0.19 %

Sodium carbonate 0.01 %

Water (6.7 % of solid excipients) nag Tablets Compound A sodium
Granulate 0.18 % 99.0% Sodium steaiyl fumarate 1.00 % 1 The
compound given above may be replaced with another compound of the
present invention. z The water is removed during drying. Compound A
sodium was dissolved in agqueous 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 tiiétrin &leorventiorraikmanner TThe-drg granules we

Eiﬂ@%@gmethoxy;

well with sodium stearyl fumarate and the mixture obtained was
compressed to tablets. The tablets contained suitable amounts of the

active ingreglient: 20-A:stable selid pharmaceut
Consisting essenti.aljly of a_ elective amount of

ical composition
a salt of formula (iw)

Imay i F 00 CGiigfn®é -Ftierentyntissan integerohit] 2-ex3p2,;is a

mono- or rgv,ltavaien: metal cation selected fro
sfraiant or branch=_3°C; > or'1:emyl of a ¢ycfic

m Li, Na', Y., Ng-', Fis a

Lanched, satiurated oz

unsaturated C.-Ci-z2llvl or 21k : 13 ]
ced Ci-Cy-alkyl oy -zlkenvl, = cyolio Cp-Ce-allyl, &
straighs or ottt S rA 3
@hit or branched ~CELKOXY, & ovelic D-Ce-alkomy,
cluers, chle=s, omome oo Lriflueromerinyl s and
SV L =t
= i Y S wn = I
: o : 7wy - ‘ 5 ; i
K -8 Dyarodern, Z.ucre ar chliors, wish the Troviso Tnat RUoig
TLUOTS or onloro only when R iz flucwo or chlozo:
T » chlavs;
S0 AwRa.ins-reacllng COTRONRENI, Or = S31T with = divelent
metal gatisn; and
&% least on= pharmacsutical exoivisnt .
exnsiplent
wherein gaid zZslt o7 2 E ITT] i ="

T SELO BELT o formula (T Ls eagentially
stable during storags &t YOOWm Lomperacgrs form s meriod 2f =t
Least I vaars

The solid

charmaseutical o csicion of claim L havs = sz
T cmposicion of clsim naving 2 pH maintzained

— ! - @ =] s -~ ——

ahove B ooy the aliksline-reacting component

3. The aolid
Dharmecsucica] roosiTion o =2 =4 : ! x
PREImECeuTical composition of olzam 1 WREXEln oL LE L gna A
is LiIT, WeTor K.

A
pa



C< al) rl; is a or branched, saturated or 11 satl...raed C__~. alkyl or -G.i
Ke?7"-, a cyclic --:<-al:"y , a st=aicht or branched ylthio, a cyc__ a_i].trio,

a straight branched C1-C4-al}:vi su 'ir,_rl, a cyc is C3-n,-aikylst:  =I'LL.

v f dluorc, ch.lc_o, bromo, tr'_tluorome-,hy"w or _luorcm=chow; and kc"
hydrog=_n; or ~s and RE taken together are meshy enedioxy; R' is

hydrogsn, a st_aiaht or b=anc'ed -ed unsaturated h7%,-1 or -a,lkeny a

cyru s -all:.Vl, a straigh4 or branched C_- 71COZ:V, ", C cyclic *_- lkov,

~luorc, cr_}c--o, bromo ___fluorome=hyl; and r."; is hvdrogg flucro .or ch

ore, Fri r. the ~rov~ sc that R" only whe i{' _luoro G' ' NIOSG~ an alkal ne

eac t.. nr CHiFToO et Esalt W@sdiwvgzmtmmal Catighzardm@.1* 1: Nz".
least one D, "1c”.rraceutic?’l where=_. said s& .. o_- _{ |y stale d ring
storage at room t=muarature a period of at leant 3 vea-s. 2, ne s

S1is

Dharmaceutical compezition of claim 1 whereirn che szlt of
Zormuls (I7) i & malt of N-ashel-N- -phenvi-S-chiora-1, 2~
dinydro-4-hydrony-1-methyl-2-oxo-3-quinelinecarboxamnides .
6. The sciid
Pharmacsutical compesition of clzim 3 whereirs —he szl:c of
sermuls (IT) is & salt of Nesthyl-N-phenvl-S-chloro-1,2-
Sihyarc-4-nyvd-osoy -2 ~methy —OFRO- 3 ~ouinolinscarsoramide

7 Thi= golld
poarmecsgticel commeszitieon of olaim 4 whems:in thne szt of
formula {II) 2 & salt of N-sohvl-N-phenvi-S-chloro-1,2-
difmydro-4-hydroxy-l-metnyl-2-0x0-3 -guinolinecarboxamids .
g The =ciid
phermaceusicsl composition of claim 1 whereir ths zals of
zormels (II) ie g salt of N-sthvi-N-phenyl-S-schoyvl-L, Z-
Simydmo- d-myiroxy-l-methyl-Z-oxe-3 -~guinclineca~moxsmidis

9 The solid
poRmaTevtical compositicon of olsim 3 wherz=-rn The szlz of
formuls {II) im a s=alt of N-sohyl ~-N-~phenyl-S-sthyvi-i, Z-
d;nya:o—4~ny&rch—“—men\w~2—oxs—3—;iigo_;ne::rzo“amwd

Nl
{5}



pnzvn;aoe.:tiral comnbci_ioi; oi. claim 1 _,....,_ Ja, mainta--ned above 8

by t e alkaline-reacting component. 3. =a =d pharmace_t_ca?

oonoos-clo- e- claim1v7__ -, -is1and is Na" or ~GG 4. The solid
pharmaceutical composition. of claim 3 wher k is Na-. 5. The solid
n'ra,.~,~aceutic=_ composition of claim whereir, the salt of ormuia ;T_~)

is a salt of 2v-e hyl -YZ-pheayi-5-chloro-l,2- ..-;
hydro-a-hycLOuv--~-methyl-2-0x0-3-rn~inc'._~_..a=baxamlQ:- 6. *_re

solid pharmaceutical oomposition of claim 3 wherein the sajz.of..; . 5
~or[nu:la (?_Tiis a sale of bT-ethvl-N-phenyl-_-cn.loro-"W,2- d'_aydro _

__ -ax0-0-FhEIMACSnsratAascarpe Bt 1P ThE solidiphdrmatenical the salt o
comno_itia-Qf clajm 4 wherein the sa of . Q-—-rn.ila () isasaltof =
P'-et:cya_?”iu(%?oi‘-mdﬁi'xﬁ “méthyl-; -%xﬁ-li%*l%ﬁéﬁﬁ%ﬂéﬁibﬁigﬁﬁé 2T
8. The -itt pharmaceutical.campositionef claim:d wherginthe salte0b ooz ae .
O _ml..-,-c (:1) is a salt of ..--.~. 1"

1y

The polid

1
pasrmaceutical composition of claim 8 whersin 1 is 2 apd 2™

The solid

2
1]

vharmaceutical composition of ¢laiw L1 whewmsis 2™ ig o=
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9. The solid armacentical composition of C ai 3 P-2 s, wnece_n tau salt of
formula (i_) is a salt of Ti- thv -~-p T i'_-j-0~_" v"- dihydro-4-hydro’
'-1-methyl-2-omo-3-ouino_inetarho xamid__ 10. The solid .armaceutical
comuosicior of claim 4 wherein the salto_ _cnm,la ("_I) is a salt of
N-ethyl-N-phenyl--ethj>1-~,2- dihydro- -hydro-l-methlir'-2_oxc_
auinolneca?-cxamid=. 11. The solid pharmaceutical con,wosition of claim

8 wherei n is2and A" is Ca", or Z-2'. 12. The solid pharmaceutical
composmon ‘of claim 11 Whereln A:-is Can,. 13. The solidhe =soclig
pharmacgytical compaosition o= claim.1 wherein the salt of formula ,Z="/ -- .
a lithium ‘or calcium of M_etnz, 1-2G-nh A v7- t-chlorol, 2-&ydro=s f&/drﬁ‘“it o=
-2 methyF=2meke 3-xtiinclinecarbexamidesar adithium, saleium 0= zing,sall,. e 4 -
c N- ethyl -N- phenyl -S-ethyl-',2-dihvdro-4-hudroxry-I- methyl-.-oxo- )
auinolineta_boxamite 4 ~TRB solid pharmaceutical composi ion of claim

i which is in the form of a capsule or a tablet. 15. The Solid

16. The sclid
pharmaseutizs]l composition of clsim L wherain the szlt of
Lormula (IT) ig preassant in an smount of 0.1 to 2% by weight of
the composition.

i7. _ The solid
pharmaceutical composition of slaim | wherein the 2lkaline.

[ar—

—
- -
fonu i 4

5 companent 1§ selscted from zodium, potEsszium, esloium
e = L . 2L LT

18 2 1+ T oameti 1 A . : ;
auo alumanum salte of acsetic acid, sarbonic anid, miurioc acid

pharmaceutical compesizion of claim 1 whersin the elkaline-

FEECLANG COMpOnentT 1s pressent in an amount of 0.1 So 95% by

19,
) The molid
pharmaceutical composition of olaim 1 wharain whe z2lizlinse-
TREACLING component if pressnt in an samount of 1 =0 20% oy

weight of the COMDOELt 1o,

i
LH



Couroosi:_or of claim 1 rest' formula (1:) is present in an amount of 0.D- to
-10% by weight of the composition. 16. The solid pharmaceutical
_orricsiticn of _laim 1 wherein the salt of formula (I1) is present an amount
of 0.1 to 2% by wiGPt of the composition, 17. The solid phannaceut_ca
co- os_tian of claim 1 wherein the a_:aline_ __a= ¢ component is
selected from sodium, Potassium, calcium and aluminum salts of acetic
acid, aorbonic acid, citric acid and phosphoric acid. 18. The solid
pharmaceutical composition of claim | wherein, t-he alkalhes¥éagting
compenentisRiesentinangmount.of Q4 10,99% by weightof .
compoeit_on. 19. The Solid pharmaceutic__ composition of claim 1 =~
whereTr the =72tk ks fite- ©=2d 21t §corrponencaresentdn an amount C'_
to 20% or -weight of tiae 2d 20. The solid oha_:Laceutical composition of
claim ¥where're the sal with The solid

~T Witk =

charmaceurimel o iz lad i i .
T ceu &l composition of claim 20 whsrein Shne caloium

+h

acetate s pressnt in ol Sl v =
o pressal 1o oan zmount of 1 o to 10% by weight oFf the

rharmaceuticzl compozition of cloim 22 whereirn thes solid
powdsred carriers are seleoted Trom mArmiteT Ml groorvEtE

SR o B e Lo el )
celliuvlose, calcoium hydrogen phosphats, calcium sulphate =nd

staroh,

24, The solid
pharmaceutizel composition of cisaim 44 wherein the bindsra are
selected from polvvinvipyrrolidome, gtommk and hvdronoropvl

E [P — By My —_ 3 o ek W LA I EIRT L

methyleellulose.



divalent metal cation is calcium acetate. 21. The solid nha maceutica'
composition ci claim 20 wherein the calcium acetate is present in an
amount of to "0e by weight othe composition. 22. The solid n
armaceutical composition of claim 1 wherein pharmaceutical excipient is
selected from solid powdered carriers, binders, ,.._~int egr is and Ivbra
catioc agents. 23. :lie so'_iu pha meteorite eomnosi_ion of claim 22
wherein the (_)Iid powdered ..a_-__rs are selected from, Man=:__ -
cellulose, calcium hydrogen nbosphate, calcium sulphate eng Stareh. 24.
The solid pharmaceutical gomg&osiggg of claim 22 wheye-;: the b=inders
are selected Trom pervVInvIpWITO dor= ata” ch é%%mg‘nygréﬁfﬁgﬁﬁ miethyl
cellulose 2a 25»The-SPtid sphacnacautional compesiion.pfclaim22.c11 05, sodiun

wherein i e ww_n"e rants are selected from sodium croscarme_lose,
sodium Staxch glycollate and polyvinylpyrrolidens.

-

26. The solid

pharmacentical composition of clzim 22 whersin the lubricating

agents ars gelected Irom magnesium etezrats, sodium stearyi
fumarate, tzlsz and hydrogensted wegetable oll
27.

f B ? © FﬁfMT

| \ ! : g

| . ., ; NS oK )
: % i ]

| ; r.

‘r S e Ny B

| |

; ed

B ois o prreight or branched C-Co-2lkyl o -zlkenvl or & ovelis
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starch glycollate and poly-c-_nvlpyrrolidone_ 26. The solid
pharmaceutical composition of claim 22 wherein the 1:tnr_catinc agents
are selected from magnesium stearate, sodium stearyl fumarate, talc and
hydrogenated ueaetable oi_. 27. A process for stao'=_ing a salt of fo ula
(17) wherein nis 2; is Ca R is a straight or branched nv__ii- ~ Cr -al1C
e.-_ora__.~.._ astraight or branched, saturated or unsaturated G_r4
aIkyI or alkeluy -, acyclic C-n,-_levl,as~_~ - _ orbrached ~"_-
alkyltnie, a cyc?c 74 a%/{y}f-"fﬁo, O Mhche a T WaEP™e tikyilsor | £ 227 lueroome thomy;
chloro, progag; t_iluoromethy' or and RE is rxydrogen; or R5 and Ra"
taker_ together are methvlenedioav; R is hydrogen, a straight or
branched, Saturatéd droaxnsatu=ated Cs-t .. alkyl or -alkenyl, a cvclic C;
-C;-alkyl, a_,szral bt or br@nched C,-'=a-=lkoxy, a CV-7--C C;-c ' d-ai
iCGly, _luo r&, %? Oro,” fﬂprom(%?t:ntlﬁorom"étl’ﬁw B L oxy ;

T
R ig hydregen, & straicht or brancohed, saturated o

2d,
unsaturated T-Ci-alkvi or ~alkenyl, a gyslis Ca—Ce=aliyl, g
gtraignt or branshad,cl—tt—alkoxy, & oyelic Ci-Cy-alkoamy,
flvors, chlorc, bromo or cri fluovﬁm&tpv‘- gnd
R" is=m hydroggn, fTluoro or chlorg, with the rrovisoe thart RY ig

viuors or chnloroe only when B! ig fluors or chioro:
r oo o

by spreyving a caleod
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R" is nydromen, fluoro or Chloro, with _e proviso that RIT is %luoro or
chloro only when RI I'S luoro or chlorc; by straying a calcium acetate
solution onto a mixture of the calcium salt of formu’_a-"'") and at least
one nharrnaceutioal excip+ent, said process giving a salt of formula C! 1)
which is essentially able In a solid pha_ -; ;,,aceu._..G_ comNos_tlon
during Storac at room temperature for a per,od o” at least years. 28. n
process for s a salt of formula (--) 2 Rc O- CH2 wherein n is an integer of
2 or 2; b.+ is a m~i3 Ivalent metal cation selected fro a", Z.?- and Fa™;
P. is a straight or branches. C',-C4-al}:_vl or -alke..ny or a cyclic C, -&
-alkyz ; R5 is a strajght or hr%?nche 1, sat? seeo[‘“e/fr ury satu;f;rated A--" - alkv
or -alkenyl, a cyclic U,P‘EN@LH'\@, ghl\@g\bramh ; fi'_-;C:c-aﬁ!rlfylt_hio, a o,

cyclic C.-C4-alkyl_hio, a sﬂtraviarlft\or | [ R
o \'N'AEO R J‘

Ty

L | |

I

wnerein n is an integer of 2 o 2 A dg g muloivalent mecal

- .

cation selscted from Ca®", En®* and FedT,

R iz a straight or bhranchad Cai-Ci=2llkyl ox -allkenyi oz

Cz-Ca-~alisyl

FE is & guraight or bramchad, saturated or unmecarurscod 1~
= Jeas D] il = i =7 3 — Redak % I o
Slky. ox walkenyl, & Cyclic C;-Ci-alkyl, = BELraight or Dranched
Ch-C—mllvithio sl e L = N T e S : 3 e
SimhemELRYITRIG, & eyclic Ci-Cy-alkvithio, a straicht or
ranchaed C.-Cy-~2lkvlgulfinyd 3 " T e E 3
branched C:-Cy-z2lkvilisulfinyl, = cyolic Co-Co-2llyvlsul fimyl,
fluero, chloro, bromo, trifluoromerhvl pe = fiuoromethoxy:
. —_—— - ot -
znd
Ré 18 hvorogen; o-
RS =nd Ré telk=n togsether zrs metbnviensdioss
- yiene Vv

R' is hydrogen, & siraight or branchesd, zatu-s-ed ox
unsavurated -Ceo-alkyl or -z2lkenvl, & gvelic S~ -alkvi . s

Y wolic Da~Tg-alkvi, sz
straight or hrangshed O -0 -zlkomyv ] &Ll
t oh, » branohed Lermiroxy, & cycolls Ca-Ci-alkess
£7 — T g e b L - H
Tiuorn, chloro, bromo o Crilliucromethyl s and
P(? "S }-,,vrd-,.-.om:,-ﬁ T o e T s, | o~ P —" : P
o -B BYRIOERN, ILuQ0 O Cchiort, with the orovigo thas BV im

miuore or chlore only when B' ie fluczo o ohloro:

2%



branc ed C;-G,-=_1i -Isnlf_nv _ cyclic Cz-r<-v:iky' su'___ n' -, fiuorc,
cr_o_,,, bromo, luorcmeth-v_ = .ucromethoxy; and R.o is hvdroge. ; or
115 and R6 taken together are me hyle__edioxy; R, is hydrogen, a
straight or :ranched saturated or unsaturated Cz-C4-alkv_ or -alkeny_, a
cyclic alkyl, a straight branched C-"-<-=lkoxy, a cyclic .C.--C4-alkCxv
fln-c=c,, ¢ Toro, bromo or r__fluoromethyl; and Y." is Hydrogen, __ _ -uGr
or _‘':ar_c,. 4.i4__the .x,:.90 _r," "isfluoro or chloro only when R'is

flucro or chioro; 25 bysprayireyarsolatienofan-alkalineseactiagine -~=acsing

component onto a pharmaceutical ercipient a mixture pharmaceutical

excaicnts, granulating to propet Co=uis Biey, o rifg the graumfe sgrixturs of

obtained and fixing the -dried gras-ulat _with the salt of formula,__) said
process g'vhn a salt of i~_, la '77) W aich is else Bally stabl_ jr a solid
pta=-maceut_c i tom ulzgimingestaragesat roonstemperature for a

period of at least Years, 29. R = rocess far
drving th

£ granu.Late so obizined and mixing the

dried granulate with thes salt of formulz (TI)

I

said process giving a galt of formula (IT)
essentlally stable in & polid pharmescesutizel compozition
during storags at room Lomperature for g periocd of at
VEATE
29. A process foxr
stabilizing a salr «f Zommala (II)
_ T
Rg O o i
N 1,
Femo T/AQQLJ &m\i,xﬁa\N,/Jﬁat/)ﬁﬁn 2T (TI)
hk‘//’/;\\wfﬂh K
whersin n is 1; 2% iz & monovals—nt metzl canion seiected from
Li", ®Wz" and ¥;
R iz a straight ox branched C.-C,-zliyvl or ~zlkenyl
CamCe-alinvl

cing



stabilizing a salt of formula (11) _| wherein nis AC+ __ a monovalent

metal cation selected _-om Li', No' and K', is a straight branched or

alken--l or a cyclic a-C~ - alir~1|; 3C R5 i ~. straight or branched,

saturated or unsaturated C_- al'n | or -alkeny'l, a cyclic C~-C4-alkyl , a

straight or branched C.-alk this, a cyclic C3- n alicltnio. a straiant or

branched Cs-C4-al]clsu’_--iayl, a cyciic G,-Ct-alky~sulfinyl, fluoro,

clrioro, Brorto,&_E-Kio=ometRyISritfitdromelieds t&fd 6 HytRogen t6r = C«-
RS and Ro taken together are = fhylenedioxy: R, hydrogen astaight, . - ocnec
or branched, saturated or unsaturated c_-04-alkyl or-alkenyl, a cyclic -
Ca-C,-eik -z, -& 1Straight or branghed=acZ Jta-kbkechior, bramearsns: o
iflucrome__h_y' ; and R" is ydroaen, fluoro or chloro, with the proviso that

R" f uor‘B’-"&r‘"lcF%c’i’% Rty WhHerR S8 fiuctd or EnlGrE by sprayifig-a Sotgtiorn == -

of the compound o= formula.. (1)) and an-alka'.dne-reacting component e now. ;
onto pharmaceutical excipient or a re-_-rture of ,pharmaa tical =_r_o’-c,; i
.ents, Sad9rocess giving a saltof formula I) which ___

k& iz hydrogen; or
RS and RE taken togather ars methylensdlioxy;

p=-N
o

}-

g Invdrogen, a straight or branched, sgfurzt=d or

unsaturated C.~Ci~alkyl or -alkenyl, & cvolic Cy=Ci-z2lhyi, &

i
straight or branched O;-Ci-alkoxy, a cyolizs C-Ta-alkonmys,
fivore, chlicors, broms on triflucromsthyl: zad

B iz nyvdrogen, fluoro or chlors, with the provise that R

Flucro or ohloro only when R’ is fluoro or zhlaro;

exciplient o= a miyture of pharmasceutical sxocipilents,

said process giving 2 szlt of formuls (II) which

(I7 iz
P | S n - 3 - — -
ezsentizlly gtabls 1n a2 s01lid phermecsuticel compozitlion
during storags &t room temperabturs IZor g pariod ol at lasast 2



essentially stable -_- a solid pharmaceutical comnositier during stowage
at room temperature nc_iod of at _eas- v=ars. 30. F stable solid
pharmaceutical composition comprising an effective amount of a salt of
formula (f) I, ' 1 Wherein .. is an integer of , 2 or 21 A™ is a mono- or
mi.l4itiale__ metal cation selected from , Na', K-, Mg -, Ca", Mn", Cu’,
Z0-, and -eS517 R is a straight or branched or -a'Ikerg/?_grﬁg:{:ﬁycﬂcT 3
0,-'ti-alkyBf- RS is a straight or branched, saturated of unsaturated

C,-0Q- alkyl criks 0Vl o & CyeligH e Comalky s o Sthaight opbrarehed i ve amoun

Ci-04-al)cy_thia, a cyclic C;-C"-alk~>lthio, a straight or brans ed C-
C~-iait'~S'asuifinyl, Eoeyele:C8IC:<_a'-h: sul 1n,v'1, flucro, chloro, brown,
V__=luorometh.-i or riflucromethor_y; and RE is hydrogen; or R5 and R6
taken gethe_ are me-thyi.enedia~,r; R' hydroge”, a s=raicht branched,
saturated or unsa{‘urated C,-C4-alkyl or -o.IkenMcyclib Cv aikyl, a
straight or branched G_-C4salko:¢y-, a?clic oo

g “‘\N""” f%?;i{‘

b

E R

g“" A
Gy

wherein 1 is an integer of 1, 2 or 2Z; 27 i= & mono- ov
- LY N [T — - - e
mulcivelisnt metal cation selected frowm LiT, Na™, I, Mg”

& e - . 2 R i T
Mo, Cutt, ZefT, ALY end FeUUs

r

= of &

E is & strzight or branched C.-C.-alkyl oz -alksayl or & cyvclic

EE ig & strazignt or hranched, saturated or unsaturated -Tg-
2alkvl ox -alkenyl, a cyoelic Up-Ty-allky g streignt or branched
EAr T - = W I L &l Ve e T T DL o Ta [ el fE T i = LI RN M - 0
Ci-Cyrailkyvlishio, & oyelic y-Cu-allylohic, a mtrasignt or
branched Co-Ce-alkylzulliinvl, a cyvolic Ci-Ce-allyisulliinyl,

Rg i hvdrogen; oxr
EE and RE taksn together ars methylenedliowy;

i dd

£r¥
i

flucre, ohlero, brome, triflucrowmeihyl or triflucrometho:y

Y



C_-C,.-aikoxy, _'luaro, c:.lorc, b=omo or trifluoramethyl; and R" is

hydrogen, flucro or chlore, with the proviso that 2” is flucro cDr chioro
only when RT is fluoro or chloro; at least one oha=maceutical excipient;

and a component which neutralizes protons diffusing from the
aharmaceutical excipien:.s. 31. The stable solid pharmaceutical
composition_of, I\gfalm BQthereln .the cpmgonent WhICh ngutrallze
protons dlffusmg rom the pharmaceutlcal ex0|p1ents iS"an
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Composmon claim 31whereir, the alkaline reacting ccaroonent is sodium
carbonaté:" & byvdrogen, Fluere or chlore, wirth rhe provise thes 2

fluere or chloro only when R' is fluszoc or chloreo:

gt least one pharmaceutical sxoipient: and

g component which neumrzslizes proton

the phermeceutical sxcipients.

The stable
pharmzceurical composition of clzaim 30 whersin
which nevsralizes protons diffusing from mhe

excipientg ig an alkaline-rescting component.
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Thz gtabls
pharmzceutical compesition of claim S wherein

reaciing component is sodium carbonats.
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