FUVARATE SALT OF (ALPHA S, BETA R) - 6- BROMO- ALPHAA42-
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Enantiomer (alpha S, beta R)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-o-1-
naphthalenyl-B-phenyl-3-quinolineethanol corresponds to compound 12 (or the Al
enantiomer) of W02004/011436 and is a preferred compound to treat mycobacterial
diseases, in particular tuberculosis.

25
It was found that the fumarate salt of (alpha S, beta R)-6-bromo-alpha-[2-
(dimethylamino)ethyl]-2-methoxy-alpha-1-naphthalenyl-beta-phenyl-3-
quinolineethanol is non-hygroscopic and stable. Due to its solubility in water and its
dissolution rate, a pharmaceutical composition comprising said salt can be obtained

30  with an acceptable bioavailability.

Thus, the present invention relates to the fumarate salt of (alpha S, beta R)-6-bromo-
alpha-[2-(dimethylamino)ethyl]-2-methoxy-alpha-1-naphthalenyl-beta-phenyl-3-
quinolineethanol, in particular (alpha S, beta R)-6-bromo-alpha-[2-(dimethylamino)

35  ethyl]-2-methoxy-alpha-1-naphthalenyl-beta-phenyl-3-quinolineethanol (2E)-2-
butenedioate (1:1) represented by the following formula:



N, CH3 CH3 The fumarate salt of the present invention can be prepared by
reacting the corresponding free base with fumaric acid in the presence of a
sui t abl e solWRAS0®AHh as for exanpl e i sopropanol. S ThE@(FFRIWAP63LE t shows
activity against Itycobacteria including girug resistant strains, in particular
Mycobacteri um tubercul osis, Al. bovis, A . aviunz, A . |eprae and Al . mar i num
especi al | y agai nst Nycobacteriun1tubercuIOS|s |ncluding drug-resi stant Al.
tubercul osis strains. The salt showsyactivity agai nst active, sensitive,
suscepti bl e 10M/cobacteria strain$ | at ent, dornmant, persistent

Al ycobacteria strains. The term"” 2 rq§|st8 as used herei nbefore or
hereinafter is a termwell understOnd ) the|gérson skilled in mcrobiology. A
drug resistant Mycobaferi mhlch i s AaBpHonger susceptible
to at | east one previous 15 mﬂ?ch haéJﬁeveloped the ability

to withstand antibiotic ‘ Qne pre}kgﬁg y effective drug. A
drug resistant strain may relay t hat to wit nd to its progeny. Said
wions in the bacterial cell that

resi stance may be due to random geRgt iy
alters its sensitivity to a single drug or to different drugs. MR

t uber cul osi s |Téleéur§%fé‘€|5?lf of thepigsest ingentign ceshestrenstediydedctiog 8i s due to a

bact eri um 20r &ensipamlng fectliasd AL funhs0AtidZn the prderct bAwpiitable s§iwtrt,suct aswi t hout
resi stance toﬁﬁ Qr&%ﬁﬁa(ﬁh'Ch are at present the tmo nost powerful anti-TB
drugs. Thus, enevg erei nbefore or hereinafter "drug resistant”
includes milti drug resistant. Mycobacteriumtuberculosis results in nore than
2 mllion deatThs ppséntysaghoandctivity tafens? 3 eadiclega traligithgafrugkittati strying, in peopl e
infected wth daHh‘éula} o%'aEtEm% n}?a%;%g%g% A o AHORE GRS SiefrlBhngont rol progranms,

about 2 billi peop are
M. marinum, especially against Mycobacterium tuberculosis, including drug-resistant

M. tuberculosis strains. The salt shows activity against active, sensitive, susceptible

10 Mycobacteria strains and latent, dormant, persistent Mycobacteria strains.

The term “drug resistant” as used hereinbefore or hereinafter is a term well understood
by the person skilled in microbiology. A drug resistant Mycobacterium is a
Mycobacterium which is no longer susceptible to at least one previously effective drug;
15 which has developed the ability to withstand antibiotic attack by at least one previously
effective drug. A drug resistant strain may relay that ability to withstand to its progeny.
Said resistance may be due to random genetic mutations in the bacterial cell that alters
its sensitivity to a single drug or to different drugs.
MDR tuberculosis is a specific form of drug resistant tuberculosis due to a bacterium
20  resistant to at least isoniazid and rifampicin (with or without resistance to other drugs),
which are at present the two most powerful anti-TB drugs. Thus, whenever used

hereinbefore or hereinafter “drug resistant” includes multi drug resistant.

Mycobacterium tuberculosis results in more than 2 million deaths per year and is the
25  leading cause of mortality in people infected with HIV. In spite of decades of
tuberculosis (TB) control programs, about 2 billion people are infected by
M. tuberculosis, though asymptomatically. About 10% of these individuals are at risk
of developing active TB during their lifespan. There is thus a high need for drugs to
treat active TB.
30 The global epidemic of TB is fuelled by infection of HIV patients with TB and rise of
multi-drug resistant TB strains (MDR-TB). The reactivation of latent TB is a high risk
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persistent bacteria is patho-physiological environment in human lesions namely,

25  reduced oxygen tension, nutrient limitation, and acidic pH. These factors have been
postulated to render these bacteria phenotypically tolerant to major anti-mycobacterial

drugs.

The antimycobacterial activity of the free base is described in WO 2004/011436, which
30 is incorporated herein by reference.

Due to the antimycobacterial activity, the present compound is useful in the treatment
of a mycobacterial infection. In general, the compound of the present invention may be
useful in the treatment of warm-blooded mammals infected with mycobacteria.

35  Therefore, the present compound can be used as a medicine. In particular, the
compound of the present invention can be used as a medicine to treat or prevent a

mycobacterial infection. Said use as a medicine or method of treatment comprises the



Due to the antinmycobacterial activity, the present conpound is useful in the
treatnent of a nycobacterial infection. In general, the conpound of the
present i nvekPPYR¢PE3 be useful in the treatment of war ACBESAYEEO3Mnal s
infected with nycobacteria. 35Therefore, jhe present conpound can be used as a
medi cine. In particular, the conpound of the present invention can be used as
a nedicine to treat or prevent a nycobacterial infection. Said use as a
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30 pharmaceutical media may be employed such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
elixirs, emulsions and solutions; or solid carriers such as starches, sugars, kaolin,
diluents, lubricants, binders, disintegrating agents and the like in the case of powders,
pills, capsules, and tablets. Because of their ease in administration, tablets and capsules

35  represent the most advantageous oral unit dosage forms, in which case solid
pharmaceutical carriers are obviously employed. For parenteral compositions, the

carrier will usually comprise sterile water, at least in large part, though other



WO 2008/ 068231PCT/ EP2007/ 063186 -5- ingredients, for exanple, to aid
solubility, may be included. Injectable solutions, for exanple, nay be
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invention. WO 2008/ 068231PCJ/ EP2 ,07/6063186 -6- 7 ,
25  to produce the desired therapeutic effect in association with the required

pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.

30 The exact dosage and frequency of administration depends on the particular condition
being treated, the severity of the condition being treated, the age, weight, sex, extent of
disorder and general physical condition of the particular patient as well as other
medication the individual may be taking, as is well known to those skilled in the art.
Furthermore, it is evident that said effective daily amount may be lowered or increased

35  depending on the response of the treated subject and/or depending on the evaluation of

the physician prescribing the compounds of the instant invention.



Preferably, the pharnmaceutical conpositions of the present invention contain
those quantities of the present fumarate salt equivalent to fromabout 1 ng to
about 1000 O &t80¢&31correspondi ng free base, nore pref SCAFPYFTPGEMabout 10 ny
to about 750 ng of the corresponding free, base, even nore preferably from
about 50 ng to about 500 ng 5of the corresponding free base, nost preferred
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particular, thg.rahel ORBHTERAND. '0§ﬁ4 9% %éh't Qﬁbré §re?era‘w} fré@riab 79'@@55”‘309”“ cal
20conposi t| on, nq]ée in art|fcu€3}§ Q{?Q f(); qr éhtgﬂfl ; evendﬁm

particul ar 1% EpgNever) PofgRicherg (fmtnh Grte ! SATB e aB?i’esent sal t
in a solid dodagel {03 6 byedigtumec psfaradufrere d0itm9B9 bi igherighti oaw aiokabi | ity

when conpared ptr@fe@@lwfﬁhﬁs(r@t%@r%ﬁo9vo‘e?gﬁ£@fdapwﬁha%e&t&auy mé&ﬁ&%%tgpns the oral
bi oav-ailability fro form was con‘(%ara

bi oavai | abi | i t%‘iycS]Fta%ﬁ% 8#“% assegl‘”&f al WHE 8f BF SOmperLiogr a| soI | d dosage 25f orm

is preferably admnistered to fed subj ects. As used hereinbefore or
her ei naf t efs heyd ﬁ{e%suﬁé)&%odlﬂléht B%QBfeQéﬁt ¥n9erﬁloﬁléH§Jehﬁ%h oM biem¥celBaNS, for

exanple, x 10 % 3QThe icle si e rate salt is
preferably Iescgmpﬂsétt‘f’n?b% Amaqic P‘fa téi?tslgﬁéﬁe @BH’BE%F iPSEEI%%f ¢ he present
i nvention prefeemabiyg cphqmma@&tuaﬂlmmepnayeagunrtand%é@wbmgrezdmtwet ting agent in

the conpositi Qﬂéraﬁ%fméah eff&Yi‘%thaﬁlQﬁhtoHE%tpresémXalpe used any of the ,
physi ol ogi cal | 6\@50 era suitable f se in a pharnaceutical

[
conposi ti on. oLl 9%@%@}1‘%&2%%@&@8 is asoli tor% BhafAselittbwn in the art
t hat a wet10 ngoagesition, soennaaqpbulphd tablet @apEuikdeventmorointfaitivelapatadlef.

hydr ophilic I The terns
"“hydr ophi | i cmﬂo%é ﬁ%ftﬁ atvggilﬁdﬁﬁlé@gporlg tﬁe{%reié}{{ej%agsﬁ}h%lﬂfg drgg%ggﬁrgl:m ﬁ%dr ophilicity

or~ hydr ophobi ¢ Jﬁct%lreﬁ&t igher Dipanitilandily whenssppvatsd &yadpyinisiragion to fasted
hydr ophi | i c- | isppdis.| iIndedaindiioes t\habmébl()h\ldﬂﬁ)llwtalﬁd)&)asdmtdbmgg fagemss wi th a | ower

FLB val ue are GaLAGRLIZALLRSAING oY LPRNARKS ThiL AR AUSPicaigy eas

vvettl ng 10agent s Wth ue. are catagorize el ng
*hydr ophi | 35cr m{slpﬁﬁeré @Ia[glglmstered to fed subjects.

As used hereinbefore or hereinafter, the term “about” in relation to a numerical value x

means, for example, x £10 %.
30 The particle size of the present fumarate salt is preferably less than 200 pum.

The pharmaceutical compositions of the present invention preferably comprise a

wetting agent.

35  As for the wetting agent in the compositions of the invention, there may be used any of
the physiologically tolerable wetting agent suitable for use in a pharmaceutical

composition.



As a rule of thunmb, wetting agents having a HLB val ue greater than about 10
are generally considered as being hydrophilic wetting agents; wetting agents
havi ng a HLBYQA1'&&s82Ywer t han about 10 are general |y cof§THFEEWH'EEpei ng

hydr ophobi c wetting agents. 15 The preseny conpositions preferably conprise a
hydrophilic wetting agent. It should be appreciated that the HLB val ue of a
wetting agent is only a rough guide to indicate the

hydr ophi | i ci ty/ hydrophobicity of a wetting agent. The HLB val ue of a
particular wetting agent may vary dependi ng upon the nmethod used to determ ne
the 20 HLB vdt wevelldmgwy ar the de fehdivaging agdnt is ag epmipbilia corsprundat canginsubj ect to

bat ch t o bat Chowartiyaibhilit YroichicPRISMus i hbRA i dtobtiBicadicqan readily identify
hydrophilic wetting agents suitable for use in the pharnaceutical conpositions

of the present invention. The wetting agent of the present invention can be
an ani oni c,5 a ldattéroni by drephawi’ ot Enidephebi@5ue redativoterinpni ¢ wetti ng agent, the
| atter being preferred. The wetting agent of the present invention can al so be

a mxture of t r.nor t.ing,agents. .Sui.table wetting,agents for use in
The. compost ¢ i ohe rgrivudspELEhr S ERkti 1 e R Ce A EROR THCSHUT o be
enphasi zed t hats hgdiophili¢-§popdiliotetaneaigled et B vilsclo W stting daests mathiaveyer

30[ ;apr esent a: 'H’IF:B az?aie B@Eat@@gﬁ%@és}[b\ﬁﬁlg “Iﬂh‘@pl{oﬁ%” %&i%@%g&& w&refa%e{tfng} ted t Of the
wetting agents |listed belo n the present cqnpos ons, ,also m xtures o

Wt {1 g agint derisViBe AELG gl e b e CHERT Pi g T LY RTERe e Heeba s n ¢ he
present i nventAsonuberfpringe wetti@pagenRdiayeg hH dhelw! greasdr theamtabyutd@iad nonoest er s
conpri sing estgRf§al cohauérb&asad‘eh%,hyaﬂoshiﬁc ARltflg a én%@%&ngﬁgéﬁts Ha'vfﬁEBQILCB aci d and
the like with gg , [, 8 9, 10, 12, 15, .ﬁo, ﬁ%@iﬂ% 2h 40, 45, 50, 55, 100,
200, 300, 400,286V HiapRrboytRare gepsrallyonsifiahd petsing Nygigphobic wetting

2008/ 068231 PCHEPR2007/ 063186 -8- laurate or stearate, PEG 7 oleate or |laurate,
PEG 8 |l aurate or oleate or stearate, PEG9 ol eate or stearate, PEG 10 |aurate

or ol eate or earate, PEG 12 | a r%ilﬁ or ol Cﬁtffg&{' .Stearate or ricinol eate,
PEG 15 st car at ' (CHFesglt CAPROSitioREPESETOLY foxpntisg p hyfranftilic wettag e&sftat e PEG- 25
st ear at e, PEGI8shohldie apmecoatedthetathc HOB wtueaf atvettinPegenB( aatysamagleguid&RBEG- 40

| auratc or ol : : : L P 5 I, EG- 55
stearate  PEG. %gatég{hgg%ﬁ@%@ﬁ@@?%ﬂ&@%gg%ﬁgﬁgg&g @Iﬁ%%%ggﬁgffeft e, PEG 600

ol eat & (the WAREHHEYSHERPEBENOHGEY AIEE e (B BEBodreTfRioidkdice known as
Ci throl, AgortlLKedse may lvatyrdepadingaps gomicsmb phuoee; isEnbibganbach tiblkkkbl , Myrj ,
Crodet, Al bu nQJariaﬂﬂ@t?t W’B&s)on skilled in the art can readily identify hydrophilic wetting agents

suitable for use in the pharmaceutical compositions of the present invention.

The wetting agent of the present invention can be an anionic, a cationic, a zwitterionic
25  or anon-ionic wetting agent, the latter being preferred. The wetting agent of the

present invention can also be a mixture of two or more wetting agents.

Suitable wetting agents for use in the compositions of the present invention are listed
below. It should be emphasized that said list of wetting agents is only illustrative,

30 representative and not exhaustive. Thus the invention is not limited to the wetting
agents listed below. In the present compositions, also mixtures of wetting agents may

be used.

Suitable wetting agents which may be used in the present invention comprise :
35 a) Polyethylene glycol fatty acid monoesters comprising esters of lauric acid, oleic
acid, stearic acid, ricinoic acid and the like with PEG 6, 7, 8, 9, 10, 12, 15, 20, 25,
30, 32, 40, 45, 50, 55, 100, 200, 300, 400, 600 and the like, for instance PEG-6



10b) Pol yet hyl ene glycol fatty acid diesters conprising diesters of lauric
acid, stearic acid, palmc acid, oleic acid and the like wwth PEG 8, 10, 12,
20, 32, 400 HAA'BMES2H ke, for instance PEG 8 dil auratc JSCTEPIVEABHe, PEG 10
dipalmtatc, PEG 12 dilaurate or distearatc or dioleate, PEG 20 dilauratc or
di stcaratc or diol eatePEG 32 dilaurate or distearatc or diolcatc, PEG 400
dioleate or distcaratc; (the wetting 1l5agents belonging to this group are for

i nstance known as e Pol 0, Kessco it hrol) c) Palyethylene glycol

fatty acid rmno?aé’ﬁ%@g‘i égésafaé?’ %?ﬁlfaetg O';s@Erﬁtea}%¢%rla‘3%<t8R%)?lga&?’é@“ﬁaf%o nono and

dil aurate, PEG #E(s9okunor sierdateli e il burapEGokatt 0 stawrpig, RiFfd1dixtataerat e and t he

IKi ke; §tg)e \gelt t io{[bﬁtefiﬁ@t@irﬁtel@)ﬂilﬁﬁgl}eﬂg, ﬁ%-ﬁ?gt&trﬂé @u&aﬁé,ﬁﬁmno laB@icn 6Raik Ok _now? as
cssco ol ye en 0 y a cid esters s for instance

PEG 20 ol yooryl of SErcr LS Ryl e Bl Pl oy S I pRUED Rislee 30

gl yceryl | aur at @Eér-4Qlayetroy bleatk @astesratbBEGS5 ffeyrater BEGbhsteante, PRES 40 gl yceryl

! aU[ ate aEd the s{ew%&:;, Pfehgo%h&loagﬁﬁ&g,gﬁm-b@? &Bﬁé,w%ﬂ)d&héal‘ﬁe, QEl@Ml)Oar e for

i nstance known as Tagat, cero : my , € cohol - oi .

{ranaester |11 capra BROMICRLSEHRgr PLrRg At e 3t T BURGEENIT BT bohol s

such as gl ycer olAlgqy, Bpssk@ieugdagcdhpegeCreplopha, Ginylgaite, Nobkol.eYiwyl(@ndetgl ycol ,

sorbitol, pentaewhhbl iQbioAly the |ike with natural and/or hydrogenated oils or

U tam n 308 ) PRNE BH Oy S e et Bt DR o iy Rl Gy or

ol ive oil, peanuatidgiadimicpaidnelkieredlandibk likaprth £66G-%dPnigl 2Gi3R, 408landthd oi | and t he
o ‘& mond gl ycer o RASICTELS ARy bl RAIRAL TECE RN B G 2 o Tl or
Ori ol care, SPLe shAEk b prn chelcys. PG eB AT Re b HFArBgERAaaT EaSPor of |
PEG 38 cast or oidilaurREGr ditcgastoodiotiic, BEGH)C diolpetsar dutc8Baghowetong or pal m
kernel oil,s PEGﬁ%&ts}’%@H’n‘é&%Q@F@%E@%g'for%sltamcgﬁ%'w%(&s AADES PoRlalso G estipdr ogenat ed

castor oil, PEG tg: astor oil, castor oil or hydrogenated castor oil or
corn glycerides nmond gl ycerides, PEG 80 hydrogenated castor oil, -9-
PEG 100 cast orc) dolycthylchy gdiyod énataed no@astand daisie; mREGe200h esdt oranpild PEGFEG 8

mmcr ogoL- 52 a1 yoary da o Al PECRETA e R e, PO oA™Y b0
Succi nat ¢ ( TPGSAS AT iy B e %Pfgﬁépﬂ%j% & thinigeou AT BE%For i nstance
Iégom asc,Jr Ema: exf;g&@n eﬂrﬂqushm) Enul gantf, Eurul g{l n, N kEoIa_, Thom ey, Si IrruI sol , g
rex, ovol , - ; RG9).- ceri ze
d) lPBRES 218 egolfébfl 1y3&0 fufFe dtfd?éé’t&s su ]bgtélf&ﬁhs n 20@{@9@/9 y

fatty acids comfr|5| p ){g ycerol ‘esters o y acl ds such or instance

pol ygl ycer y1- 10 ‘Uit St €YSH! sic@rateer ghyeay edrast €FCp) §hyicpd dvalc A@¥sibd and

di ol eate, pol yglokeer PEGHSIg)cbiyl hotaeaPBGaiigltchig] labker; anf thvdikaptite wigtimgent s

bel ongi ng £ 0 106irss MRS Frid B0 2S FRARKE 38 KOl cdboRgl v, Caprol or
0 gfyco

Pol ymul s) %) Ste erivatives conprising polyethyl ene ‘derivatives of
sterol such as PEOMY:chol esterol ether, PEG 30 chol cstanoi, PEG 25 phyt o
sterol, PEG 3Q)sdgthobbibtralscadrdichtiven grodeets compesingtstarief ab@bols 8r bel onging to this

a1 yeol “sorbi tan TaETy Aot S Bt oAl o Dby HmobBUGES, (5! e
glycol, Sorbitol, pentaerythritol and the like with natural and/or hydrogenated oils or
oil-soluble vitamins such as castor oil, hydrogenated castor oil, vitamin A, vitamin

30 D, vitamin E, vitamin K, an edible vegetable oil e.g. corn oil, olive oil, peanut oil,
palm kernel oil, apricot kernel oil, almond oil and the like, such as PEG-20 castor oil
or hydrogenated castor oil or corn glycerides or almond glycerides, PEG-23 castor
oil , PEG-25 hydrogenated castor oil or trioleate, PEG-35 castor oil, PEG-30 castor
oil or hydrogenated castor oil, PEG-38 castor oil, PEG-40 castor oil or hydrogenated

35 castor oil or palm kernel oil, PEG-45 hydrogenated castor oil, PEG-50 castor oil or
hydrogenated castor oil, PEG-56 castor oil, PEG-60 castor oil or hydrogenated
castor oil or corn glycerides or almond glycerides, PEG-80 hydrogenated castor oil,



| aurate, PEG 20 sorbitan nonol aurate or sorbitan tristearate or sorbitan
nonool eate or sorbitan trioleate or sorbitan npnoi sostearate or sorbitan
monopal mi at SV@RY88¢3Ht an nonost earate, PEG 4 sorbitan n3&AFRENVHPSISOPEG. 5

sor bi tan nopnool eate, PEG 6 sorbitan rmnooé eate or sorbitan nonol aurate or
sor bitan nonostearate, 20PEG 8 sorbitan nonostearate, PEG 30 sorbitan
tetraol eate, PEG 40 sorbitan oleate or sorbitan tetraol eatc PEG- 60 sorbitan

tctrastearate, P sor bi noI rate P Ieate (Atl as
G 1086) and the Pﬁgg& iR °1t\%rqtyg$? r‘ff‘%Ofoé gﬁd%ﬁg N & o OHI oup are for
i nstance known &spmilqﬁmop elyCMSﬁE%e@wlm@ﬂwlmudes Bmelybxacragal-dd) 25i)
Pol yet hyl ene gl Wlme&al L‘tydroﬁtrﬁlﬁf GRrias tcﬁc%hdrﬂiﬁE@P(ﬂ)O%E&nﬂa% (Teyks),et her or

cetyl ether or 0.0l e or stearyl

e et h G
ot her . PEG. 9 |a3tthy|we b Mt a T I R 1Rl b5 ERBles 05 o e v
et her and tshe | |G<enor(lmhénmanten§ura@}emt Nikel dhaynleg Stlmultstnh §erga= dupvar e for

i nstance known aspMQJIPRRiEBhH Glludide, Pl rFeBh@g)s such as for instance sucrose
di st ear at e/ nonost e rate 4 Bycrase SOmJnost@ ate E?m%ﬁ rgp ie ?r

monol aurate a p?le glYFqrizhd a%lt/ﬁ“el WeY T g &g ﬁygerﬁleefs gt i)tpytaﬁ K< %9f8up arc for
i nst ance known assta8ocpaly@wdoei- 10 Grode st dsatSacttarito sely giyeroy H Qumeoehd k)

Pol yet hyl ene gl ﬂ@ﬂéat@@ﬂ% lyRRaNe yacayetteaﬁd fheliké; mat%&ag 31&101@91 neny! phenol
(Triton X series

100 oc s) and t he
T L T R LS AN
such as for i nstSandelepaoltioxamvenritiog polpcthyimYcow@watpwlsoﬁamet sigB?s pol oxaner
288 and the |'k@’Ed«§4h&mY£tfe¥dl @ﬁielaQEGIﬁ) RS ARBi, ﬁl@d—@s ﬁ}'t&st%PPEGag"oc‘so%)r i nstance
known as -10- é‘ﬁ ﬁ: PI% ur oni f?fgtg"ﬂ(al% ro T roni c, Mnol an,
Pl uracare, Pl urSfd ‘ﬁ‘)h i @e\)t‘/’@tt’tnrgﬁée ! r’i%?hﬂfoﬁrﬁlﬁ’ €a qrb‘ﬁ' %<° ani oni ¢ and
zwittcrionic sumhawmmhslmﬁﬂ oadlikkoeBPellt y acid salts e.g. sodium ol catc,

sodi um | aufsyl lﬁl]!"ofy%&l%eneggl%dl@&ﬂbﬁé{{ ﬁétty ?c‘%@és@é?ﬂd%ﬁ%for% dﬂt‘éTPE’GQ@tsbfﬂbltan )
sul f osucci nat c, soutI%%m atc, sodiumpalmtate, i u tate,. sodium

ricinol eate and 4Wde g Jlong a}l@tesoéls?r it t&“%@&u%?ﬂr mqnQ0ledl i ym
taurochol at e, sodbarbitagltycloghot ettetannehndisestdaradeqr sethithn msnqyhabsipteek i pi ds e. g.

egg/ soy lecithi @orbﬁ%@ﬁ@éle@#aﬁedPtG% Jofitn doﬂélgﬁ%sﬁ@ts'sg%tt%ﬁhbh&?@ate

phosphat i dyl choI I he éppg]?‘a(sﬁip at1 d%/ et hanol am hosphati d g cerol ,
10phosphat i dyl f Hgole tﬁ@mé‘a}taﬁf%oeogﬂa SPiPHanEp S@ta rs e.g.

di et hanol arnoni l]’rﬂ(bﬁ)qubmemfnplstez{mte,JRE(bB@ydrbﬁetnheﬂmo]tﬂa@:sbﬁ@-t% sobggresledté cat i on
products of Tal by heanalSiale, BGIY salbfafithaRahR sk t@%omnt@mmaéme“ ¢ acid
or anhydri de; suc as cg oxy Iatcgﬁ . succh élf é nonog g) dcs, sodium
stearyl funarat &EGSYOERO @qxa?}r%g/t &- 89%? dthy &%Wﬁt}&%ﬁ%?ats clonging

nonol di acct yl at edthissgrogrdre fot iaeinck lesivaras LgfosorbyibyandabgMgseNikbes, citric acid

esters of nono- @Q‘?‘l% gtlysgerl des, glyceryl-lacto esters of fatty acids,
lactylic esters aci ds, cal ci um sodi um st ear 0%1 2-1 actyl at e,

cal ci uni so#i uri é’?@éﬁh&lﬁm ghieal gikifk hersguh Anfos instaneelEGs 1 @ plsyleather 9T 861 al gi nat e,
et her carboxyl ateésr amlsatyhnethbn REG-2uddyl athersatcktat @seranstesyll dlendtiEsde. g.

et hoxy at e, a1 Kot ahich oty B tY| RETRERR-SH! K131 860 o B ARAPLA DR T onal es.
acyl 20i sct hi onat es taura cery er su onat es, octyl
sul fosucci nat e (the wetting agents belonging'to this group are for instance known as Volpo, Brij)’

j) Sugar esters such as for instance sucrose distearate/monostearate, sucrose
30 monostearate or monopalmitate or monolaurate and the like; (the wetting agents
belonging to this group are for instance known as Sucro ester, Crodesta, Saccharose
monolaurate)
k) Polyethylene glycol alkyl phenols such as for instance PEG-10-100 nonyl phenol
(Triton X series), PEG-15-100 ocyl phenol ether (Triton N series) and the like;
35 1) Polyoxyethylene-polyoxypropylene block copolymers (poloxamers) such as for
instance poloxamer 108, poloxamer 188, poloxamer 237, poloxamer 288 and the

like; (the wetting agents belonging to this group are for instance known as



di sodi um di sodi um undecyl eneam do- MEA- sul fosuccinate and the |ike; such as
cationic wetting agents e.g. hexadecyl triammonium brom de, dccyl trinethyl
anmoni um br OKP a¥8/0¢%2%ly| trinmet hyl anmmoni um broni de, dodd&J(EP 1%m chl ori de,
al kyl benzyl di met hyl anmoni um sal ts, diisqButyl phenoxyethoxydi nethyl

25benzyl anmoni um sal ts, al kyl pyri di ni um sal ts, betaines (lauryl betaine),

et hoxyl ated am nes (pol yoxyet hyl ene-15 coconut am ne) and the |ike. Wen in

t he above |i st sui ta wet t i e differe Ssi ities are listed
such s Tor exanyTE mEcPE LG ARRE ThforstypoafnbioR i hiichtn o her, | thi <
means t hat PEG P3godrcbl cyl ether and PEG 20 eeryl et her and PEG 20 stearyl
ether arc int Qﬁﬁsﬁc whits ag&&s hOsiANERIOPEGNhiCast A t@iohic Qirtivat aganat ed cast or

oil or corn eg e r al non ﬁ? ri des has .to ad .as PEGZO cast or
oi 1 and PEG S0° HdBERaiudc Fnersh R S Teeo TR 0GR Ges and_ PEG 20
al nond gl yderi d@mOblr\A@ 20081 068 BWHOTYCER2AOOPA 063 BB HNowhumpalivieesn, e. g. Tween
20, 60, 80. Mostopndfsald Siurh Renywit hﬁlgth@!lﬁéﬂsudhsas’b'ﬂ@@dﬂtsg% sddfint R1&QNPOSIi ti ons

of the invention n n concentration
e o G AT LR B B R SSE g e figh Soncent s
conposi tion, prepgsabbythin; bydratydaied 1@Clﬂhllt,éysabimﬂphaad?)’@wnwm ght, nore preferably
from about 0.1 tpﬁo@ﬁﬁi&&lcﬂxoh@eb]y}lo‘@ﬁiagml eth-gﬂcﬂalﬁhﬁ@q;h'ogﬁﬁaf?&yl yEELbNg agent used in

t he present conp t’hé ‘conpound present in
he Bommostt | onPBrrBHs e RLHS (B Bt Pb o PP o BN A b ghar - anmount or
a smal |l er parti cliethago zemeayny mdyexyehyltoreel Ot cthgr Fhgeniiate, ¢steridiagtenof a sol i d

oral pharnaceuti ?&iuct%ﬁﬁﬁ?hlfcbl%s Is SGHe At étﬁbx%rﬁ%‘es%ﬁ%ﬁ@&phbﬂé’&%b@n such as a
tabl et or a cap sule he .co S|t|onma urth ntai.n an organic

pol ymer. 15 The 4 l?ygj%‘ﬂ? SUPOISRRP S e SHEEY ?aéeéi ohe 8%51 HUPTHG Sfeﬁ@l manuf act ure

of the conposi t ifonarate, sfdaeoyd pyaylicae gedoy hpdrogesededimite, meng/ dinpogittd artsriof t he

i nvention Ry b%c1ﬁ'%¥ter‘§fof BRo 3&9&1§1§1b&id99 ot Al és@r@éteff?&f% éﬂﬁtd?g'l RRiYDbI e

synt hetic, sem - tl Cc or %ﬂ sy]:;i Ze iC OI’% I’T'EI'S HUS ',fOI' exarrpl e

the pol ymer may & éelé( éttolflstﬁlis Og Y s JapbHicgste 03&“9’? e RTS8 ol ypept | de

or a derivati ve stcheykeblactytate, aalsipnt'sodituincstqaolyy metylasd) elginas saltp ptopglekey | ene OXI de

§|5( ekg PEIG) p%ﬁ}%@ﬁﬂg hat %thepéurb(dﬁyﬁ)’els Bﬁ(&‘fh@ |11k5l Q& as%ﬁl@atesl\énﬁ %f&l@!{;yg@r SI

oC COpO yners an ur se al so.be used e po ymar

conveni ently hast h&"ﬂ@%@%‘g S @ﬁﬁ/paeﬁzetnﬁ g a0 B fondies; s

conveni entloy hassedromappacgniurscs aligl glyceofl cthet mlfdhatGOQctyii3alfessundigate i n a 2%

agueous disodium, disodium undecyleneamido-MEA-sulfosuccinate and the like; such as
cationic wetting agents ¢.g. hexadecyl triammonium bromide, decyl trimethyl
ammonium bromide, cetyl trimethyl ammonium bromide, dodecyl ammonium
chloride, alkyl benzyldimethylammonium salts, diisobutyl phenoxyethoxydimethyl

25 benzylammonium salts, alkylpyridinium salts, betaines (lauryl betaine), ethoxylated

amines (polyoxyethylene-15 coconut amine) and the like.

When in the above list of suitable wetting agents, different possibilities are listed such
as for example PEG-20 oleyl ether or cetyl ether or stearyl ether, this means that PEG-

30 20 oleyl ether and PEG-20 cetyl ether and PEG-20 stearyl ether are intended. Thus for
instance PEG-20 castor oil or hydrogenated castor oil or corn glycerides or almond
glycerides has to be read as PEG-20 castor oil and PEG-20 hydrogenated castor oil and
PEG-20 corn glycerides and PEG-20 almond glycerides.

35  Preferred wetting agents in the present compositions are those agents belonging to the
group of the polyethylene glycol sorbitan fatty acid esters, such as wetting agents



30sol ution at 20C. For exanple, the water-soluble polyner can be selected from
the group conprising al kyl cell ul oses such as net hyl cel | ul ose,
hydroxyakyldggP%$@§%§»such as hydroxynet hyl cel | ul ose, hy§TERYUETA%el | ul ose,
hydr oxypropyl cel | ul ose and hydroxybutyl cgl;l ul ose, 35hydroxyal kyl

al kyl cel | ul oses such as hydroxyet hyl nethylcellulose and hydr oxypropyl

nmet hyl cel | ul ose, carboxyalkylcelltlloses such as carboxynet hyl ccl | ul osc, WO

2008/ 068231PCT/ EP200 /06318 tal salts of
car boxyal Ll comPin goLecShth neeth o BTV pT e Sefipe agant is Tween
car boxyal kyl al2yl cel | ul oses such as carboxynet hyl et hyl cel | ul ose,

carboxyalkylcellulose esters, starches, 5- pectins such as sodi um

car boxynet hyl ecti.n der,i vat es such as. ¢ t osa heparin and
opar s mords. T saRB ins pf sk T “HER R RS ibidR g al *an
annDnlun1séltsmnﬂeﬁémmiﬁmmﬂmag%@h@n@omQQQEEWQQMHdaWBHDﬂKagabaﬂQMof&gar agar,

gum ar abi c, I ﬁl?b'm&lngreﬁ&a@i‘ﬁ&ﬂ@b&h‘ml to RBYWY 394 ¥y vEigRC hdR: RE¥ErabRGrod@l t s
po y

t her eof , c a and the salts thereof, nethacrylate
copol yners, QPH@F/W@dh% Yv-inyl pyrrolidonc, copolyners of

ponvinyIpyrr6ﬂﬁd9m¢ﬂWWEW®mmgﬁﬁbﬁaG€tmﬁhﬂﬂ@EmXpUmyamkymgwekpxwdeshsuch as
pol yet hyl ene Qxiodg: s &%Mﬂ{d%é’sleﬁnﬁt&)%b%om &Q)B%eyﬂ'éﬁ[c?e &l syl ene oxi de

and pro Iene oxi de, ol ox al oxamnm nes.
propy compound. % l%ghep T amoun or a smglPer pErtlcle S1ze may require more wetting agent.

In case of a solid oral pharmaceutical composition according to the present invention,
such as a tablet or a capsule, the composition may also further contain an organic
polymer.

15
The organic polymer may be used as a binder during the manufacture of the

composition.

The organic polymer used in the compositions of the invention may be any of the
20  physiologically tolerable water soluble synthetic, semi-synthetic or non-synthetic
organic polymers.

Thus for example the polymer may be a natural polymer such as a polysaccharide or
polypeptide or a derivative thereof, or a synthetic polymer such as a polyalkylene oxide

25  (e.g. PEQG), polyacrylate, polyvinylpyrrolidone, etc. Mixed polymers, e.g. block
copolymers and glycopeptides may of course also be used.

The polymer conveniently has a molecular weight in the range 500D to 2 MD, and
conveniently has an apparent viscosity of 1 to 15,000 mPa.s when in a 2% aqueous
30 solution at 20°C. For example, the water-soluble polymer can be selected from the
group comprising
- alkylcelluloses such as methylcellulose,
- hydroxyakylcelluloses such as hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose and hydroxybutylcellulose,
35 - hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and
hydroxypropyl methylcellulose,
- carboxyalkylcelluloses such as carboxymethylcellulose,



Non- enuner at ed pol ynmers which are pharmaceutically acceptabl e and have
appropriate 20physi co-chem cal properties as defined hereinbefore are equally
suited for pVepUPPediconpositi ons according to the presdSil/EPARIEABIHN.
Preferably the organic polyner is starch,,polyvinylpyrrolidone or a cellulose
ether, e.g. PVP K29-32, PVP K90, nethyl cellul ose, hydroxypropylcellul ose,
hydr oxyet hyl 25net hyl eel | ul ose, or hydroxypropyl nethylcellul ose (HPMC). Said

HPMC t ai fi.cient h | d th : t it
hat 61 <90l ubl e PSRN0 G C ERRRAE T HUEREL TSR Mt SRR kSR s 0.8 1o
about 2.5 and -a chpaxyakypllopsellulpssis avchsag lsgrboxymetiotetiyleshlagbout 0. 05 to about 3.0

arc general |y 3QuabgfatisRltibR cstvt hoxy degree of substitution refers to the
aver age nunber o{a nmet hyl et her groups present per anhydroglucosc unit of the

cel | ul ose mol ecAPE ¥y dr oxypropyl nol ar substitution refers to the average
nunber of ol es peftingsunhyak eereurp xirblexywsilytenhdapsctieact ed wi th each anhydr ogl ucose
unit of the cel lHkiaSerivils86aH £ chitvsh ef erred HPMC is hypronel | ose 2910 15 nPa. s
or hypronel |l ose 2910 SWFa.s .§5especially hypronel | ose 2910 15 nPa. s.

Hydr oxypr opyl nefRyR@Rf PLfieBeddy s the United States Adopted Name for

hypronel | ose (-s@elyMerhdriddeduel asthgniExtid salRianetelcop emimmniugotakis thdicbf,on, page

1435) . In the fQukragdithhl, AMEDRANNaZ) HgacaktRSchi-dat, chQridbiSgleResent - 13-

t he approxi mate el;cent age of methoxyl groups and the third and fourth digits
t he appr oxiornate"glét Periage conposi tion of hydroxypropoxyl groups ; 15 nPa.s or
5 nPa.s is a valpobaérpigi watsiavé thefsaltstberegdpar ent vi scosity of a 2 % aqueous

sol ution at 2QCnhBnlcthatfc £RIRAG iid QRSO RRMhAYRRILASyMES, Or gani ¢ pol ymer
may conveniently &gpg{agfssg&t up to about 10% by wei ght, preferably from about

0.1 to about 5%P° erably from about 0.5 to about 3% by wei ght
(relative to t-heotysinglpymelidpht, copolythes obpgpenylpymlidorkOVith cagecaftca solid oral

phar maceut jscal. ¢QRRRIhd QRIRGEA AipBFcfhflcbdiGkiRy £ASBLyplopYRAL 6:98 andUch as a
tablet or a capsﬁg}l@zﬂPt he c&g@%m %on mag al so.%urthe contain a diluent and/or
a glidant. Phar fregf et (SEUI51284 BiOPYIERf i rBrRolx RS éim car bonat e,

di basi ¢ cal ci umpdbposphat e, di basi ¢ cal ci um phosphate di hydrate, tribasic

cal ci um phosphate, calciumsulfate, mcrocrystalline cellul ose including
silicified mcrocrystalline cellul ose, powdered cellul ose, dextrates, dextrin,
dextrose exci prUHETUMERA{RPGEE@CTICHYFY e pb%w?eelmﬁlwaaﬁep & 2BRRPEBREPHact ose
nonohydr at®, mapsicd-dlemigbpioperots, assitfmedgerepibefped at cqiade suist dorgingpasmgdi um

chloride, sucrgsf Osi%ggf]&)%ﬁ b@hSHeRhe inbQRbECL I oner' s sugar, a spray- 20dried
m xture of | actose nonohydratc and mcrocrystallinc cellul ose (75:25),

Preferably the organic polymer is starch, polyvinylpyrrolidone or a cellulose cther, ¢.g.
PVP K29-32, PVP K90, methyl cellulose, hydroxypropylcellulose, hydroxyethyl
25  methylcellulose, or hydroxypropyl methylcellulose (HPMC).

Said HPMC contains sufficient hydroxypropyl and methoxy groups to render it water-
soluble. HPMC having a methoxy degree of substitution from about 0.8 to about 2.5
and a hydroxypropyl molar substitution from about 0.05 to about 3.0 are generally

30 water-soluble. Methoxy degree of substitution refers to the average number of methyl
ether groups present per anhydroglucose unit of the cellulose molecule. Hydroxy-
propyl molar substitution refers to the average number of moles of propylene oxide
which have reacted with each anhydroglucose unit of the cellulose molecule. A
preferred HPMC is hypromellose 2910 15 mPa.s or hypromellose 2910 SmPa.s,

35  especially hypromellose 2910 15 mPa.s. Hydroxypropyl methylcellulose is the United
States Adopted Name for hypromellose (see Martindale, The Extra Pharmacopoeia,
29th edition, page 1435). In the four digit number "2910", the first two digits represent



commercially available as Mcrocel ac, a co-processed spray-dried m xture of

m crocrystalline cellulose and col loidal silicon dioxide (98:2), comrercially
avai | abl e asVPe¥88t3¥h., Preferred is | actose nonohydr at e PCAEBaW7/84318 200 nesh,
m crocrystalline cellulose or naize stargh. 25 Pharnaceutically acceptable
glidants conprise talc, colloidal silicon dioxide, starch. nmagnesium stearate.
Preferred is colloidal silicon dioxide. In case of a tablet, the

iti | furth i di si nt t 0l i t.
phar maceut | cants aEguptiaprensiS Fhadiad et B MR BB Buf A Bechange
resins, e.g. Anperinaeperenogscdninokitidn pbiydvexapiopgvt efoupfone, nodi fied cel | ul ose

gum e.g. CrosGahrrm dr6SRPS0dh Walué BrdtbatiACordhe apRinknt vEKiYIBF 80 3L 6hucalycol | at e,
sodi um 35car box gEt hqy%()g(zl | ul ose, sodi um dodecyl sul phate, nodified corn
starch, mcr oCSng‘ P'5#19°ne cel 1 ul ose, magnesi um al uminiumsilicate, alginic
acid, algimate, powdered cellul ose. W) 2008/ 068231PCT/ EP2007/ 063186 -14-

Phar maceut i calih yhca®a@Bdiads O I Bich@H e GQHME F(s@mlsm@e&inumiesm% Bheent cal ci um
y.CO

stearate, stcaric acid, talc, polyethylene .,.sodjum | aur ul fate,
rmoneat um | aur it daibpue b waietB I oSSR SV Mer SRS addt ¢ on
i ncl ude ot her fom iwpal.5 exdiopi Babyg wsigbh(rdstjvefto thedxtalplight of thavempositewpet ener s
and col ors. Solid pharnmaceutical conpositions according to the present

i nvention may conpri.se by 10wei ght based on.the total i ght of the

compost L1 ol > 1f SEPF oIS Y PRGBGTEH G0 BPeLicrains i e BERE BEEoRy om 0. 01 to
5% of a wetti ngclagerttblet(oc } cipsoln HE cangpodRivm ofay alsdifirthentontaim) dfiveoand/ot t o 5% of
a glidant. 15 laflgts according to the present invention may conprise by

wei ght based on the total weight of the tablet core : (a) from5 to 50% of the
present fumarate salt; (b) fromO0.01 to 5% of a wetting agent; 20(c) from 40
to 92% of a diBhaemtcsutical acceptable diluents comprise calcium carbonate, dibasic calcium

15 phosphate, dibasic calcium phosphate dihydrate, tribasic calcium phosphate, calcium
sulfate, microcrystalline cellulose including silicified microcrystalline cellulose,
powdered cellulose, dextrates, dextrin, dextrose excipient, fructose, kaolin, lactitol,
lactose anhydrous, lactose monohydrate, mannitol, sorbitol, starch, pregelatinized
starch, sodium chloride, sucrose, compressible sugar, confectioner’s sugar, a spray-

20  dried mixture of lactose monohydrate and microcrystalline cellulose (75:25),
commercially available as Microcelac®, a co-processed spray-dried mixture of
microcrystalline cellulose and colloidal silicon dioxide (98:2), commercially available
as Prosolv®. Preferred is lactose monohydrate, especially 200 mesh, microcrystalline
cellulose or maize starch.

25
Pharmaceutically acceptable glidants comprise talc, colloidal silicon dioxide, starch.

magnesium stearate. Preferred is colloidal silicon dioxide.

In case of a tablet, the composition may also further comprise a disintegrant and a

30  lubricant.

Pharmaceutically acceptable disintegrants comprise starch, ion exchange resins, e.g.
Amberlite, cross-linked polyvinylpyrrolidone, modified cellulose gum, e.g.
croscarmellose sodium (e.g. Ac—di—Sol®), sodium starch glycollate, sodium

35  carboxymethylcellulose, sodium dodecyl sulphate, modified corn starch,
microcrystalline cellulose, magnesium aluminium silicate, alginic acid, alginate,

powdered cellulose.



(d) fromO to 10/0 of a polyner; (c) from2 to 10% of a disintegrant; (f) from
0.1 to 5%of aglidant; (g) fromO0.1 to 1.5%of a lubricant. 25 Tablets of the
present i nvekPrWR¢PE3! optionally be fil mcoated foll owi F§TAPROKABH® coati ng
procedures. Filmcoated tablets are easiqp to swallow than uncoated tabl et
cores, are usually easier to distinguish fromother tablets - in particular
when the filmcoat contains a dye or a pignent -, may have reduced tackiness,
and may furthernore 30have an inproved stability (increased shelf-life), e.g.
because the coating nmay protect the active ingredient fromthe influence of

| i ght. Pref er dibkymacetisaliy soeensadde lubkcaaty compesi raggacyierh siggretccedtium Fickratecoat i ngs

may conprise atdatit £0id, Q5181 poGcMOlMETEE cANSdRRTE lh@Rdul Hite aniIndSilih Gug@r or a pigment.
An exanpl e of a, sui table filmformng polymer is hydroxypropyl

met hyl cel | ul oS8P"4hd an exanpl e of a suitable plasticizer is

35pol yet hylsenegl ycol , e.g. macrogol 3000 or 6000, or triacetin. Commercially

avai | abl e sui t1ableg SF@RIjrOSH iﬁ@hti&hﬁ?fﬁca@aﬁib& flclui@bihet shtiBh cX@pibntkRWN to a
person skilled in the }?V\ﬁ) 2008/ 068231PCT/ EP2007/ 063186 -15- art. Preferably,
0 it

the film coat i%ig°] SABPKo e Or R FE SRS ¥ coat i ng. An exanple of a suitable
coating is Opadry(r), in particular coating powder Opadry(r) Il Wite.

Tabl ets of thegRf pRAHacduNVA SRR RANaRErdaP BlcGilsbM iflchBGT mePERNRRShPN or wet
5granul ation. Th i nvention al so concerns a process of

preparing & t a%qlé{t %%ng!‘rg? fh:[é?irtlﬁélp‘{/?eﬂ %5%%§WP?SHWr3 ate salt conprising the steps
of : (i) dry Hhemu Adp $0e ohiht iprescrit hgneede ealt,, t he di si ntegrant and the optional
glidant with J(Q)tfi&gn@ioll lt@g\q{,;ofgivde)tinggggn%nal ly mxing the lubricant with the
mxture obtaingd. | N 51l &a dituent
(d) from 0.1 to 5% of a glidant.
15
Tablets according to the present invention may comprise by weight based on the total
weight of the tablet core :
(a) from 5 to 50% of the present fumarate salt;
(b) from 0.01 to 5% of a wetting agent;
20 (c) from 40 to 92% of a diluent;
(d) from 0 to 10% of a polymer;
(e) from 2 to 10% of a disintegrant;
(f) from 0.1 to 5% of a glidant;
(g) from 0.1 to 1.5% of a lubricant.
25
Tablets of the present invention may optionally be film-coated following art-known
coating procedures. Film-coated tablets are easier to swallow than uncoated tablet
cores, are usually easier to distinguish from other tablets - in particular when the film-
coat contains a dye or a pigment -, may have reduced tackiness, and may furthermore
30 have an improved stability (increased shelf-life), e.g. because the coating may protect
the active ingredient from the influence of light. Preferably, the film coat is an
immediate release coat. Film coatings may comprise a film-forming polymer and
optionally a plasticizer or a pigment. An example of a suitable film-forming polymer is
hydroxypropyl methylcellulose, and an example of a suitable plasticizer is
35  polyethyleneglycol, e.g. macrogol 3000 or 6000, or triacetin. Commercially available

suitable coatings for pharmaceutical tablets are well-known to a person skilled in the



(ti1) conpressing the m xture obtained in step (i) or in step (ii) in the dry
state into a tablet; and (iv) optionally filmcoating the tablet obtained in
step (iii). 82008883 lesent invention al so concerns a pr d&ddR2W7043i%paring a
tabl et conprising the present funmarate sgkt conprising the steps of : (i) dry
bl endi ng the active ingredient and part of the diluent; (ii) preparing a
granul ation sol ution optionall y contai ning the binder and wetting 20agent;

(iii) spraying t a outlon obt ai n p, fii nthe mxture
obt ai ned i n st&p bﬁjaﬁ 01 05 il DRk Pin B anC S BhE Brhed R eep (111

fol | owed by siseydbigcoatiel @}Qpradmaallhyampu&ﬂrrﬁgam%r(wodem@mdmg i N\éhl‘fperral ning part of
the diluent, the disintegrant, the optional glidant and optl onal |y the binder

and wetting a i e mxture obtained in tlonaIIy addi ng
A e 1 e b i B U o phypot L orl 1Y

m xt ure obtsai resghulatiostep (vi) into a tablet; (vii |) optionally filmcoating
the tablet obtained in step (vii). 30 The present invention also concerns a

process of prepari et ca r|S|n the present fumarate salt conprising
P ctops of TEIo e B GHGHGPRE S o T A S PEHEPSRE B0 of t ho b | vent:
(ii) preparingoaphéingite p@@¢rmtfmwatbyalmogmlsivgﬂgstdpeom nder and the wetting

agent in the § ﬁb'G%ﬂﬂmﬁﬁ@HhéQﬁv§9&%%ﬂ%ﬁﬂ&hhﬁﬂx@ﬂ&%ﬂdﬂﬁo%ﬂﬁm%%f&%ﬁwﬁ@'Utlon
obtained in step %6627}1@8 the m xture obtained in step (
3

2008/ 068231PCT/ EP 186

(i) optionally mixing the lubricant with the mixture obtained in step (i);

(i) compressing the mixture obtained in step (i) or in step (ii) in the dry state into a
tablet; and

(iv) optionally film-coating the tablet obtained in step (iii).

15
The present invention also concerns a process of preparing a tablet comprising the
present fumarate salt comprising the steps of :
(i)  dry blending the active ingredient and part of the diluent;
(i) preparing a granulation solution optionally containing the binder and wetting
20 agent;

(iii) spraying the granulation solution obtained in step (ii) on the mixture obtained in
step (1);

(iv) drying the wet granulate obtained in step (iii) followed by sieving and optionally
mixing;

25 (v) mixing the remaining part of the diluent, the disintegrant, the optional glidant and

optionally the binder and wetting agent in the mixture obtained in step (iv);

(vi) optionally adding the lubricant to the mixture obtained in step (v);

(vii) compressing the mixture obtained in step (vi) into a tablet;

(viii) optionally film-coating the tablet obtained in step (vii).

30
The present invention also concerns a process of preparing a tablet comprising the
present fumarate salt comprising the steps of :
(i)  dry blending the active ingredient and part of the diluent;
(i) preparing a binder solution by dissolving the binder and the wetting agent in the
35 binder solution solvent;

(iii) spraying the binder solution obtained in step (ii) on the mixture obtained in

step (i);



-16- (iv) drying the wet granul ate obtained in step (iii) followed by sieving
and optionally mxing; (v) mxing the remaining part of the diluent, the

di si nt egr antwéﬁ‘d’s@ﬁ‘éf‘lopti onal glidant in the m xture obtP&THEII/A3&¥0ep (iv);
S(vi) optionally adding the lubricant to ghe mixture obtained in step (v);
(vii) conpressing the m xture obtained in step (vi) into a tablet; (viii)
optionally filmcoating the tablet obtained in step (vii). A person
skilled in th

o 10t he  abovid ol de h O A e R e BRIy s etk Bt ar o o

tabl ets of the preseng invention may be nodified by a person skilled in the

art by for ing{anegxi Qie@&nzﬁﬁihgﬁhrﬂoﬂtﬁgﬂﬁ@hﬁﬂk%lsﬁ’ﬁte%ﬁrh@ﬁd b dp@shal Hidand ndi cat ed
above. 15 Experinen 8F’r¥gart S nHt ‘(§S|s of the finnarate salt of (aS,

1312) - 6- br onp- a- [ & PPEHACA S Ay
2- met hon- a-51- naphobtainehy dddirg-the libngant @Lt@mh@ri: nlteinpdimotep (VOg (0. 018 nol ) of

(Qsht ﬁ3::\’) 6| broi t&hﬁrgssﬁfé'tﬁ@ﬁlb&ﬂr@%taﬁé&ﬁﬁ%p](w idi®h th@l%)(/oo'([)lé‘ ) of il
na al en n uin e mol) of filmaric
aclod wer e Y ](glﬂllg }%‘%ld”f g %ﬁle?%’geg?gtﬁlﬁﬁ(gnsgeﬁ](ﬁlgt ite (0.25g) and charcoal

(0. 259) were added to the suspenS| on. The m xture was refluxed for an hour,

the reaction rms&%%m& upﬂa@laﬁ%ﬂ Red %eem@m&t Bﬁqﬂaté Quipdnh@dk usctigr fi ter

cake was vvashegevgl Sopropano he not | i quor was slowy cooled to
50C and sti'rreef $98Y° fiesﬁ%lﬂﬁdpé‘? s terrperature The reaction mxture was
further cool edteebercemiardnper af prpriapthbits oftledprésont itGnhoumgy b@Bdtidedr yst al s
were filtered b?zf fpe?sﬁg M’ﬁ&hﬁ@hé’\dri f%PmQ’t‘ande%@&h@Q&&Q{ ingrbBRntBl otk@K@gwas dried at
50C duri ng 16 % g of (alpha'S, beta

R) - 6- br ono- aI ?ﬂ?l?@f’fhyl am no) et hyl] - 2- met hoxyal pha- 1- napht hal enyl - bet a- p
henyl - 3- qui nol i neet hanol ( 2E) - 2- but enedi oate (1:1) (white 30solid) (82%. B.
Tabl et forul g @Amed@Pbslt conMposition illustrating the pr esent invention :
35Present funmaraie _sa F tose rmpoh rate (200 % jze starch 120.89 ngy
(i.e. 100 ny nt, -6:-hromo-o-| (dlmethvlamlno)ethvl]-

2-methoxv-oc-l-naphthalenvl-B phenyl-3-quinolineethanol
10g (0.018 mol) of (aS, PR)-6-bromo-a-[2-(dimethylamino)ethyl]-2-methoxy-o-1-
naphthalenyl-B-phenyl-3-quinolineethanol and 2.13 g (0.018 mol) of fumaric acid were

20 suspended in 185 ml isopropanol. Dicalite (0.25g) and charcoal (0.25g) were added to
the suspension. The mixture was refluxed for an hour, the reaction mixture was cooled
to 70°C and filtered in the heat. The filter cake was washed with 10ml isopropanol.
The mother liquor was slowly cooled to 50°C and stirred for 1 hour at this temperature.
The reaction mixture was further cooled to room temperature and stirred for 16 hours.

25  The crystals were filtered off and washed with 20 ml isopropanol. The wet cake was
dried at 50°C during 16 hours.

Yield: 10 g of (alpha S, beta R)-6-bromo-alpha-[2-(dimethylamino)ethyl]-2-methoxy-
alpha-1-naphthalenyl-beta-phenyl-3-quinolineethanol (2E)-2-butenedioate (1:1) (white
30 solid) (82%).

B. Tablet formulation

Tablet composition illustrating the present invention :

35  Present fumarate salt 120.89 mg (i.e. 100 mg base equivalent)
Lactose monohydrate (200 mesh) 15291 mg
Maize starch 66 mg



WO 2008/ 068231PCT/ EP2007/ 063186 -17- Hypronel |l ose 2910 15nPa. s8nyg Pol ysor bate
201mg M crocrystallinc cellul ose82.2 ng Croscannel | ose sodi un23ng 5Col | oi dal
silicon dio%Wéé%$@ﬁﬂﬁ»Nhgnesiun1stearate4.6 mg The abov&@CGrABPYI/EoNEer e prepared
by di ssol ving hypronel | ose and pol ysorbatg 20 in purified water (q.s.)

foll owed by spraying said solution on fluidized powder consisting 10 of a

m xture of the fiinmarate salt, |actose nonohydrate and mai ze starch. The

obt ai ned granyl ate ) i si eved and rg xed with mcrocrystallinc
cel I ul ose, crg§@5FW%%W5ggb§gﬁ?ﬁﬁ1and col | i daf™®si | i con dioxide. After addition
of magnesi um Jlobaedheie 20t he powder mi xt ure Wwasmgonpressed into tablets.

Sai d tablets mayrdcHistalRE cORfldsenal |y be fidom caated with a suspension of
Coati ng powder 15C§%$rt 11. White in purifjed water. C Capsule formulation

Present fumarat' & 8818 248 ™y Lact ose ohylat e (200mesh)298. 555 ngy 20

Pol ysor bat & 2@bllpglabPuldohidedidsat er9 il | * Cdpbulng size 0 red cap red bodyl PC *
= Sol vent usedvigikding steh@temanuf act uri ng ofg ¢ hggpowder m xture but elim nated
at the end of the process, so not present in the capsules. 25 - 18 - Cains

The above tablets were prepared by dissolving hypromellose and polysorbate 20 in

purified water (q.s.) followed by spraying said solution on fluidized powder consisting
10  of a mixture of the fumarate salt, lactose monohydrate and maize starch. The obtained

granulate was dried, sieved and mixed with microcrystalline cellulose, croscarmellose

sodium and colloidal silicon dioxide. After addition of magnesium stearate, the powder

mixture was compressed into tablets.

Said tablets may further optionally be film coated with a suspension of Coating powder
15 Opadry® IT White in purified water.

C. Capsule formulation

Present fumarate salt 60.445 mg
Lactose monohydrate (200mesh) 298.555 mg
20  Polysorbate 20 1 mg
Purified water 9 ul*
Capsule size 0 red cap red body 1 PC

* = Solvent used during the manufacturing of the powder mixture but eliminated at the
end of the process, so not present in the capsules.
25



1. A pharmaceutical conposition conprising a pharmaceutically

acceptabl e carrier 5and as active ingredient a therapeutically

ef fective anount of the fumarate salt of 1gal pha 8, beta

R) - 6- br ono- al pha42- ( di net hyl ani no) et hy1]-"2- net hoxy- al pha- 1napht hal eny

| - bet a- phenylla@agyui nol i neet hanol , conpri sing by wei ght based on the

total weight of the conposition : (a) from5 to 50% of active

ingredient; 10(b) fromO0.01 to 5% of a wetting agent; (c) from40 to

92% of a di lluentd Phanmageispbcompasitivmcempaisigeiaddntmaceuicaliyaceeptahle careipr

orm of & tanl ot g geih? Ifetithis HERRERIALY eOnmARIL AMhE Rukalt 9t
3. ut i ition, [ [

conpri sing by wé‘?‘laﬁzl‘ éb}g@%g‘s%H’?WQ'@@F&&%?MMB’F“C{SW@Y}?@O%@ Oébﬁghé“al)

from5 to 50% ofhaplcthalesylgr-plidnghB ;quiddiibgetharo) dniplising By Weiglt based on the

wetting agent; . rom-40 to 92% of a diluent; (d) fromO
to 10 % of a polt%arle‘??}gkltegf(tﬁ%S{Arﬁngoil%‘?nl‘o % of a disintegrant;

(f) fromo0.1 to %8hfodma tglS0Yeef aciiesingyedientym 0. 1 to 1.5 % of a
lubricang. 4. A phgy g1 o o ccording to any one of
claims 1 to 3 thg@rel n the t\g\’et/f?ﬁgg%gien?ta ?%t?a pol yet hyl ene gl ycol
sorbitan fatty aépdrasdfio 93% of adilygat maceuti cal  conposition

accordi ng to cl aidhfZorR10.Btol5¥%lond glibgtf ol | owi ng conposi tion Active
i ngredi ent 120.89 ng (i.e. 100 ng base equival ent) Lactose nonohydrate

(200 nesh) 152.91 ng Mai ze starch66 ng 35Hypronel | ose 2910 15nPa. s8ny
2. A pharmaceutical composition according to claim 1, wherein the composition is

15 in the form of a tablet.

3. A pharmaceutical composition according to claim 2 comprising by weight based
on the total weight of the tablet core
(a) from 5 to 50% of active ingredient;
20 (b) from 0.01 to 5 % of a wetting agent;
(¢) from 40 to 92% of a diluent;
(d) from 0 to 10 % of a polymer;
(e) from 2 to 10 % of a disintegrant;
(f) from 0.1 to 5% of a glidant;
25 (g) from 0.1 to 1.5 % of a lubricant.

4. A pharmaceutical composition according to any one of claims 1 to 3 wherein
the wetting agent is a polyethylene glycol sorbitan fatty acid ester.

30 5. A pharmaceutical composition according to claim 2 or 3 having the following
composition
Active ingredient 120.89 mg (i.e. 100 mg base equivalent)
Lactose monohydrate (200 mesh) 152.91 mg
Maize starch 66 mg
35 Hypromellose 2910 15mPa.s g mg
Polysorbate 20 1 mg
Microcrystalline cellulose 82.2 mg
Croscarmellose sodium 23 mg
Colloidal silicon dioxide 1.4 mg

40 Magnesium stearate 46 mg



Pol ysorbate 201nmg M crocrystalline cellul ose82.2 ng Croscarnel |l ose
sodi un3ng Col | oi dal silicon dioxidel.4 ng 40Magnesi um stearate4. 6 ny
-19- 6. A pharnmaceutical conposition acc? ding to any one of clains 2
to 5 which is filmcoated. 5 7. Use of a %ﬁarmaceutical conposition
as claimed in any one of clains Ito 6 for the manufacture of a

nmedi canent for t . r.ev i terial, .
"t ection. fo g 4 LubhBCLIRR el one bt B O B o A UBBRA RS MR i
for the manuf actiiiinecogteda medi canent for the treatment of a
nycobactegrial infection. 9. Use of a pharmaceutical conposition as
clainmed in aim7 aqr for the preparation_qf a, nmedicanent for the
treatnent of’-a ﬁf&&gé@gm%@‘?ﬁ senpPsHionAgcdaimed in ay erspfchamad 19 § foo

be given to a f ek pahifeetre Q& mélieamdnt forhetemeent 6:aBt pRABRRS dfi:on as
to 9 wherein the nycobacteri al

clainmed in any ane gf tcrlaﬁiix% t7
infection is an THPEETTHR P Wy cobact eri um tuber cul osis. 20
10 8.  Use of a pharmaceutical composition as claimed in 7 for the manufacture of a

medicament for the treatment of a mycobacterial infection.

9.  Use of a pharmaceutical composition as claimed in claim 7 or 8 for the
preparation of a medicament for the treatment of a mycobacterial infection
15 wherein the medicament is to be given to a fed subject.

10. Use of a pharmaceutical composition as claimed in any one of claims 7 to 9
wherein the mycobacterial infection is an infection with Aycobacterium
tuberculosis.

20



