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USE OF N ( DIBENZ (B, F ) OXEPIN-1 O- YLMETHYL )

N- METHYL-N- PROP- 2 - YNYLAM NE (OM GAPI L) FOR THE
WOROPHIE7AKI S AND / OR TREATMENT OF CONGEN TAL RUSBERLOAR003067

DYSTROPHY OR MYOPATHY RESULITI NG FROM COLLAGEN Vi

DEFI CI ENCY The present invention relates to the use of

N- (di benz(b, f)oxepi n-10-yl met hyl ) - N- net hyl - Npr op-

2-ynyl am ne or a pharnmaceutically acceptabl e addition
us aktin1 hep ez i F) t beeRiopnyL A L and/-aE THvi.eat iRt 2 OiNyLAMINE

muscul ar dystrophy, preferably congenital nuscul ar
(OMIGRRFLO pFORe SHE | RROPEYLAXES | 7810 ¢ IR ERFATHENTNPEC CPNFENITAL MUSCULAR

dyst panyeae k! iioBlrdy QEbGAhEGRRM ord8ERE Ve NSk 18 ity

as Bethl em myopathy (BM and Ulrich congenital

muscul ar dystrophy (UCMD). Congenital nuscul ar

dystrophy (CMD) is a heterogeneous group of nuscle

di sorders characterized by nuscle wasting, nuscle

fiber necrosis and fibrosis. The feature that nmakes it

di stinct from other nuscul ar dystrophies, in

particular to linb-girdle nuscul ar dystrophies, is the

early onset of synptons at birth or within the first 6

VRS

ThelBRRcH ienior BIAGE (R ReR A R Dl 30Ut )-N-metnyiN
progs@waylaming sef ra:tprmr@aa@,té@aumsweswbteheaddlt@@n@taitc thereof for the

ool SRR Eobienl 2 Rl B el fgerd s
dystooptves, enceamﬁ:ulalv[n:qrgenlm happax dystrophy xesuling) fromvollagen VI

defn{ilﬁﬁ%} %%Fgal ! |gI91| yﬁé(}p%/ A%@?fﬂ% rﬂﬁ' Gédrgfi%'nﬁélll h}ﬁs&ﬂér‘ dystrophy

erent enrt
(UCMB)cul ar dystrophy (U lrich CvD, UCNMD) Whl chis
clinically nore severe and Bet hl em myopat hy (BM which
represents generally the mlder form Both clinical
Cor@ynmhlanuscwaredyssbp’eyi (CMD)wist & hetErdgeyeouy| grde iof inausoje disorders

chargofasB, Y, Cherp 16508 Tl Mt Relpall P Pria he redlre that
mak@gapaistiictrér cﬂbert mlstuuaedystmpaﬁeré luypant:alar ao dimibAgitdie muscular
dys %S%)qg rﬁjé ggrl); %F\sectoclafl s?l e ms atJb r{h or 'iaflliin; the wM 6 months of life.
CMDs are pre’dominantly autosomally inherited diseases. Today, CMD is subgrouped into
several distinct diseases based on their genetic origin (Kaplan JC (2006) Neuromuscular

disorders: gene location; Neuromuscul. Disord. 16: 65). Generally, the prevalence of
CMD is low (approx. 1-2.5 x 10-5).

CMD resulting from collagen VI deficiency clinically falls into two different syndromes,
Ullich congenital muscular dystrophy (Ullich CMD, UCMD) which is clinically more
severe and Bethlem myopathy (BM) which represents generally the milder form. Both
clinical syndromes are termed CMD with Collagen VI deficiency. The estimated
prevalence is below 1 in 100'000.

Bethlem myopathy (OMIM 158810) is an autosomal inherited myopathy with contractures
caused by mutations in the gene encoding for collagen VI-A1 (Col6A1; OMIM 120220),
collagen VI-A2 (Col6A2; OMIM 120240) or collagen VI-A3 (Col6A3; OMIM 120250).
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col l agen VI-A2 (Col 6A2; OM M 120240) or collagen VI-A3
(Col 6A3; OM M 120250) . Several mutations in Col 6Al- 6A3
w@emed1i7eadi ng t o Bet hl em nyopat hy have been nBEPER20aM03067
characterized (Lanpe AK & Bushby KMD (2005); Col | agen
VI related disorders. J Med Genet 42: 673-685). The
cl assi cal phenotype is characterized by a variable
clinical onset, and interfanmlial variability being
alnost the rule (Bertini E, Pepe G, (2002) Collagen
type VI and rel ated di sorders: Bethlem nmyopathy and
U lrich scleroatonic nuscul ar dystrophy. Europ. J .
Seveat dnatations NeuColbA1&BABO geh€s)leading tol Baihtexh myopathy have been

resentation,in so adul atients i npl | t
marBef; kb P Eetied LRt Ak Bkhugy i Q0L Bpdefh M retatea
diso@HéTe.aSEM%@ C%rﬁwl%?: WG%.STM@ ,clae'dalabl&motyﬂe isStharacterized by a

.decade out hal f. t he patients need supportiv -
varghlg Hiicqstisns dnd nfRstapiel JRuaR Rk bR et B bl fagni €. Pepe
G., 126038 ComsgenesyprNY| exriceisiafed dRORIk$1aBethiei Om§opathye and Ullrich
scleF%St%q{t%yrﬁ:l%gl@ﬁg@%g;grgg%&tgef brlr Ig&?llgtng lggwg[ é;] 83-%3)?%% clinical
predeftatioRN aparRaladLpi pitents lcaxi B& KPPl AfthueestradturieBeand without

bow_and the ankles). Sonetines joint contractures

el ! .
weaknessd oitienedwrse 198 the idisease 'i)isiﬁ"ﬂ)f Proquessingpand after the 5" decade

abodChalf @fath@gﬂaﬁeﬁtsqweéﬂpb_éhivmfﬁééﬂsaWéBkﬁ%é)mﬁlvéyg@imal muscles
OM M 254090) generally is characterized by nutations

more thamgisigbmeagles apg [exEnsarsdners than flgearesThe awpktypikakand frequent
cIini@M?ﬂg&oﬁN@ disddida)is tt@ér’e@&?&é N confrhdfss @ ¢ Gh ﬂﬁéﬁma}bnlgeal joints,
Me 73- 685 The e

net 42: 6 di sease presents as musc

flexipp gontrestusss ehithe, e&pye{anq,i the @@g)nﬁpn]e@jmep joint contractures can
do"@?jsh% gfecc}ilec%Fpiepu‘#e.St ri king hyper-elasticity of the

olnts as well as protrudi ng cal canei. Wakness
is profound and children typically either never

oSSBT 85yl 08 o BRSO 88 cereray

chanaoteniaed by mutasioogriestbe dCol6A 1t Beled2s ard € oleARgenes (Lampe AK &
: | Al riaidi Liasi

cush D 35! LIRS S i el ) s o

diseabe poisehtsl ashypsclé sveiakpessaof efirly @ nsetywitho proxinkad goihbeantractures and

s e SRR oE B R EB AT ek oG agg sness i
profogrtchded ichildrert typicatly etheen@ierehiche uind abitityt toasdlk dhddpendently, or
walkn%‘ategénncfgntl{l ?dc’rpsih%%t&err%ds only. Intelligence is normal. With progression of the
disease, there is typically development of spinal rigidity and scoliosis and variable
proximal contractures, while with time the distal hyperlaxity can give way to marked long
finger flexion contractures and tight Achilles tendons. Respiratory failure in the first or
second decade is a common cause of death unless treated with noctumal respiratory
support, but cardiac involvement is not documented to date. Other distinctive features
observed in UCMD patients are congenital hip dislocations and a transient kyphotic
deformity at birth as well as follicular hyperkeratosis and the tendency to keloid or
“cigarette paper’ scar formation (Lampe AK & Bushby KMD (2005); Collagen VI related
disorders. J Med Genet 42: 673-685).
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support, but cardiac involvenent is not docunented to

date. Ot her distinctive features observed in UCVD
WwW@ai07ani7g6 ar e congenital hip dislocations and BCT/EP2007/003067

transi ent kyphotic deformtdy at birth as well as

follicular hyperkeratosis and the tendency to keloid

or "cigarette paper" scar formation (Lanpe AK & Bushby

KMD (2005); Collagen M related disorders. J Med Cenet

42: 673-685). Treatnent for patients with BM and UCVD

I's supportive and follows identical principles, but

depends in its intensity on the severity of synptons
Treatment foe pagmtsf\mthMt andUCIMD enswpgportive am/tellmwﬁd@tical principles,

eatlve enent as n as t

out Begsah dsriG0shE R fus S8erR op e B bt ey 9 fonset. Chidren
withi 1 6@rea ARIMPB. pHeRblype Todite zatvem‘ﬂana@;emm asdiong dsrtAewrliagnosis is

esta@bg’;q‘&%tﬁg}r@géﬁ@hﬁﬁduﬁ%ég q%@ ﬁmarggw&ra?itoﬁcitn a standing

franfeP 13t Ifdridhe %o aEﬁn@véQIbhbﬁthé%tﬁﬁz ahd H%Y&tpé’ééu@sﬂtﬁeldévelopment of
particular tend to be ressjve an

3C°'§l§fsg‘1"tda9th%13@§53é7turg%oweo @raaw%?nofdlévmfieéﬂq% Bargsticular tend to
be BGErESINS Ind MB§ ehlipé RFgiEACRAsEE SrERSH olﬁeﬁedewéfbpaam UCMD

require active managenent including spinal surger
Patlwté\ﬁ@nmepﬁ'@gr%s%qcéﬁ tecadeapf iesand fpay Jegyire active management

mclJ 's!b PraVirdei?abi SraventNBlogridambnS MR 53se@8fents of respiratory

t pulse oxinetry studies, is inportant for all
funq@am @ﬁlugm spirogatiyagfech ovemight Ruise eKimelrystugies, is important for all

paﬂér%é'vhﬁ% E8lrageh t\ﬁrrél%% Sisordets NVaIIdrgﬁ%\ters%ﬁt@ ENXF (2004); 117"

wor ks entil at ory support I n congenlta I’TUSCU
ENMCswpd@hgp veriirient SHPPORy dp atatigesitalc awgewat ailsom!mm &ongenital

4RI o PRS0 i ROAE Wy ans S

Neuwwrmbsaub cigordall 4\56¢G9)| Rte'spiratqe/uallnmrtbwdlmmtum@ewﬁliayion usually

bec&rﬂeg Egcé %g{jlp%e ﬁ§?8pg d&?\ﬁao%‘éaéé)for %%S%g%ﬁ?faﬁg%ﬂ be effective

can inre
in regluaingtsymptorh$ fpromating qualdyvoﬁlgenamdralloveing]oormmg;chooling (Mellies U

ot {PHbHEF LEREer nd s SORARIT PRI ¥ acoscans win
neurcenuscaias cidorderd] EoraﬁerFEespEuUcQZSS?e@:pﬂ)r In BME 2e6pifiat6F6ipilure with
respiratory failure wt

. B .
SRR MO Ry L BB SRS, o PET TS of ambuiaton, and
symptums aﬁmoanmamyp@yemﬁlatnm eftophytaxisr sfadhebyipfectons with infloenza and

pneumogoc}/ca%éagcmatlo%hgn physw tera%g,S a\sNi V\t/el ésnfela )? re]a%\% ggngorlessive use of
antibiotics, may prevent further respiratory problems in both BM and UCMD. In addition
feeding difficulties in UCMD patients can manifest as failure to thrive or excessive time
taken to finish eating a meal. Consultation with a nutrition specialist may be needed to
boost energy intake; for serious problems, feeding by gastrostomy may be the best

solution to promote a normal weight gain.

The problem underlying the present invention is to provide a compound which is suitable
for the prophylaxis and/or treatment of muscular dystrophy resulting from mutations in the
collagen VI gene resulting in a continuum of clinical manifestations with Bethlem
myopathy (BM) at the mild end of the spectrum of clinical symptoms and Ulirich
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pneunococcal vaccination and physi ot herapy, as well as
early and aggressive use of antibiotics, my prevent
WO 200rhe77¢ espi ratory problenms in both BM and UBNVDEP1007/003067
addition feeding difficulti4es in UCVD patients can
mani fest as failure to thrive or excessive tinme taken
to finish eating a neal. Consultation with a nutrition
speci ali st may be needed to boost energy intake; for
serious problens, feeding by gastrostonmy nay be the
best solution to pronote a normal weight gain. The
probl em underl yi ng the present invention is to provide
congerfiRNPREOGandlstidphy (SOMDY L thef sevetehendor ophyl axi s
and/ or treatment of nuscul ar dystrophy resulting from
mutations in the collagen VI gene resulting in a
conti nuum of clinical manifestations wth Bethlem
nyopathy (BM at the mlId end of the spectrum of
Thlscprpgieghlp sopefyriae Hp® oLp cemerurmheidamWR (bhuscul ar
dystrophy (UCMD) at the severe end. This problemis
sol ved by the use of a conpound of formula (1) or a
pharmaceutical Iy accept abl ition salt thereof for
the preparation of a npé nanentcﬁor t he prophyl axi s
and/ or treatnment of misculr dystrophy. The conpound
of formula p ddi ti%h salt thereof is
preferably e—nr ophyl axi s and/ or treat nent
of congeni t ak\ A \trophies, in particular
Bet hl em myopat hy M I 1rich congﬁgltal nmuscul ar
dystrophy (UCVD) resulting fromnutathbons in the genes
encodi ng for collagen VI-Al {CDIGAJ) col | agen VI - A2

or écoﬁ.bgrAm%eogcqilglr%%eaptiqé_égdlilon sal }‘1eregi‘S ectthvel yeparaqlon of a
meddrieri 61206 pfophyRRIs antlontredmbin of mirstllah Mysthépbiyop- 2-

ynyl am ne, al so known as onigapil. The conpound of
formula (1) or salts thereof has been proposed and

Thel éb’rﬁﬁédrﬁﬂbﬁ%rﬁmwc{ge@ﬁ iapll addifsH FBAttheROF 98 ;tr@reraw iuged for the
neur odegener ati ve di seases_in which apoptoti

ProRsy/tais, and/op traginent (f| congeRiah W@dé@’éﬁ@?'ﬂ?%@ particular Bethlem
myo%ﬁ@%éﬁ/ﬁ or Uakiew Sor‘?d%rn‘ﬁQIrn"lhsdﬁhﬁ@lré‘mhﬂi< D)TRarsuﬁlng from mutations

ease, Huntington's disease and I nson'

in tf@rquo%?ﬁoé'”lgaff’éﬁ%ﬂag%I\érpo%(@o/@ﬁﬁll £pliagen V"A2 (C0/5A2) or collagen
VI-A3 (Col6A3), respectively.

The compound of formula (I) is N-(dibenz(b,f)oxepin-10-yimethy!)-N-methyl-N-prop-2-
ynylamine, also known as omigapil. The compound of formula (l) or salts thereof has
been proposed and investigated as potential treatment option for various
neurodegenerative diseases in which apoptotic cytolysis plays a role. Such
neurodegenerative diseases include cerebral ischemia, Alzheimers disease,
Huntington’s disease and Parkinson’s disease, amyotrophic lateral sclerosis, multiple
sclerosis, types of glaucoma, retina degeneration, as well as general or diabetic
peripheral neuropathy. The use of the compound of formula (l) or salts thereof for the
treatment of these diseases as well as processes for the preparation of omigapil are
disclosed in WO 97/45422, EP-A-0726265, WO 2004/066993 and WO 2005/044255. It
has furthermore been reported that the compound of formula (l) binds to glyceraldehyde-
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sclerosis, types of glaucoma, retina degeneration, as

wel | as general or diabetic peripheral neuropathy. The
w@igw701s7the conpound of formula (1) or salts tPEr/ERI007/003067

for the treatnment of these diseases as well as

processes for the preparation of omgapil are

di scl osed in WD 97/ 45422, EP-A-0726265, WO 2004/ 066993

and WO 2005/ 044255. It has furthernore been reported

that the conpound of fornmula (1) binds to

gl ycer al dehyde3- phosphat e dehydr ogenase ( GAPDH) and

exerts antiapoptotic effects (Kragten E et al. (1998)
3-phosfhateatehlydeelgy dase3(@hBHh ahe edefty dntiapoptstie, eftects (Kragten E et al.

(19 gat el d%@ﬁgﬁhﬁg%h%%t Igaeg\(&gtogﬁ'g%eco og%g tlngP%T)qet of the
antiéﬁtﬁpt(ﬂ%dﬂmuﬂs CT P 3466 anp Réhdeprevtidi L. iBlol. Shém. D13:5821-5828).

conmpound of forrmula (1) is preferably a salt of a
m neral acid or an organic carboxylic acid. In a nore

Thewhaﬁﬁéée&mcﬁrvca&e Ble 4dURtiodr GRTUF ehec€IrRSFVHd (Sff@t@m.da {1y isapreferably
pti onal | hydroxyl at ed g ) al kanoi ¢ aci d g

asagﬁfladﬂlgp[ 3R A FRVArgRRg © %qf(y]lgta&éi @/pere preferred embodiment the

orgé?ff@ﬁ%ifllct ﬁél&% (ﬁoﬁﬂoﬂa‘ﬂ?ﬂﬁd?ﬂx‘}@té&@l J)&kasdi€l.acRi) an optionally

optionally hydroxyl ated and 0x0- substi tuted
hydrozglateda| REVRAtEH' @aﬁfgaxym@ua%wed KCopaikgnerdicarboxylic  acid, an
optlméilﬁfOWH%X?%@H‘dé@d/opxexé-ﬁﬁtl'tdté’& e@Cw)alkane tricarboxylic acid, an

| kene-di cart>oxylic acid, t 1 oal dy
optlw}ajly rgxyéajegmdécpr exersubaiiduted L(pw)alkene icarboxylic acid, optioally

hydf(sogP/I%ﬁe'okéH@or‘iﬂx%aéu%gfftﬁiédc(@%'aﬂqnéi&‘icéﬂbbw%tédfd Qh ApRET brCaromatic

onic acid, or an aliphatic or aromatic
sulfopic geid: oran alphstic paafomaticiNtsubsttuted syitamie agidef er r ed
enbodi nent the addition salt of the conpound of
formula (I) contains an anion selected fromthe group
In a:Mestnrntyrr@ﬂ embodiment theragiditonasalt ob rtaeri apmpdundi efeformula (1)

cont'%'i Smoﬁ?%?}&{?@é ﬁ'opﬁ e%rgpﬁ ona%\&ﬁgoéwzﬁlaﬁ@e l;%erchl?rate bromide,

hanesu enzenesu
|od|ql:e trotratenpbedphateatacid phesphatd, esulfate; mathamesufonate, ethanesulfonate,

bengécrgetlég@cg{’a?e J)\l't&éf&# %Uﬁ&%té uhé@“ﬁélgne Qas{uﬁf?ﬁ?t{aeblspﬁ%tgmf\fscyclohexyl-

e, pl Va
sulfaghalteooabenatg] iocmaten acaateagmudmtae plwmte,oglymiateel,actate gluconate,

ol s TR, S REAE! ot JPBFgfEEARG:  otamat

aspaintater &dreatendbitastate, imalaten aiteate, aaevndtenumaraty, bmayela&t eitaconate,
ace&%ﬁéga%gboxga Cyhg Zéjat(ght h@crygg%?,b gﬁ%{lﬁil ac te‘rrj1‘§/lg¢etate mandelate,
cinnamatéli pyyaxybéredvatnt 2,5- mhymékyowteamapmetw%;oate, hydroxy

naphthoate, nicotinate, isonicotinate and saccharate.

In another preferred embodiment the addition salt of the compound of formula (l) contains
a cation selected from the group consisting of H*, Na* and K.

The maleate of the compound of formula (1), i.e. N-(dibenz(b,f)oxepin-10-yimethyl)-N-
methyl-N-prop-2-ynylammonium maleate, is particularly preferred. This compound is also
known as omigapil, CGP 3466 or TCH346.
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napht hoate, nicotinate, isonicotinate and saccharate.

I n anot her preferred enbodi nent the addition salt of
wo b@7aoitpound of fornmula (1) contains a cati onPGEERWIBEN3067

fromthe group consisting of H+, Nat+ and K+. The

mal eate of the compound of formula (1), i.e.

N- (di benz(b, f)oxepin-1 0-yl net hyl) - Nnet hyl -

N- prop- 2-ynyl ammoni um nal eate, is particularly

preferred. This conpound is al so known as om gapil,

CGP 3466 or TCH346. The present invention is al so

directed to a nethod for therapeutic and/or
Themrepémliamdtlontls edgondinécted ta armetrald foedrapegtic and/or prophylactic

trea{crlnegﬁﬁg‘é %{ngél ?eg*ﬁl%qr{g;trt{q?én'eﬁg b fagﬁgrp ﬁ!ﬁ%@ﬁ(}f a c%\‘fgz:ﬂ\% ount ofa
compoasg iod ifdrenube i toirQnpBaimacbbmalgbfacbeptableeaqlmMmhyélamereof for the
proneeth and/ G keRBisnl bt MRt fudtipbk Pl Tafciinaystrophies o

myoplthids AREIting ffdhﬁf nii@atenseinciei gegheb aencodingafge sodgen VI (Col6A1-3)
cli n cal Ié{ gﬁscrl bed as forns of U
y

c"nléfﬂwgeﬁﬁriae s corap S TRGH5PrGe Habe RISk 1R SUBTORIS or Bethiem

myob&thyt ef erred that the conpound of fornula (I) or a
pharmaceutically acceptable addition salt thereof is
used together with a second therapeutic agent. Mire

It is chﬁ‘éﬁé@ma‘f tﬁ@@oﬁﬁ&@@oﬁfﬁﬁﬁ@ﬁ%b‘r% ;ﬂ%ﬂbcélﬁlcéﬂWacceptable addition
di cament used in UCVMD or BM patients to trea

salt Fiareaflio EpechlooRher 1B B3acond RArRRILIC| a9onl HGTE Feeferably the second

theréﬁé}dkté%ﬁt fsré}W‘ edicaPent ﬁgeﬁﬁfU@MWBM%ﬁi@nﬁqbﬁImat pathological
refera é the second therapeutic agent is sel ected

manpfes}mlqrnseo nBigelec waakrassnigsuiting deme cekrgen VI deficiency. Even more
prefé%bgéqhg%&%’ﬁﬁ fh Péé%eﬂcocég?é:ﬂ%hé’élé&é& dﬁ-&w ﬁ\e group consisting of

nzoqgqui none t1 costerol dS
ldebgnoneu n(%atdlm@©oxwﬁengthmlcﬁaewlnydf@gtdem) -d, 4r@er’rzeﬂum0ne) gluco-

cortn?éa {3105 dr%pijn%}]ﬁ%éfgét?%?;gh%P?fuﬁ%\cﬁﬂgdsw{%ﬁog' 6! Ce example 6a-

metayiprednisbleati2iesodiure succinate gScmﬂ!hem‘.rb@ or deﬂazacort (Calcort®). The

ons B 7€ S MR e bl vses o e

treafpadnt efitespirdioey infertionsith BV oﬁ'd)JOMIID palientsor a
phar maceutically acceptable addition salt thereof and
the second therapeutic agent can be used

The Sofipoupd @f fisrhtla 8EpABASHEryacsutitalacddptdbly addition salt thereof and
the second therapeutic agent can be used simultaneously, separately or sequentially in
order to prevent or treat the disease symptoms. The two therapeutic agents may be
provided in a single dosage form or a separate formulation, each formulation containing
at least one of the two therapeutic agents.

The compound of formula (I) or a pharmaceutically acceptable addition salt thereof is
preferably used for treating or preventing weakness and loss of skeletal muscle tissue
associated with congenital muscular dystrophy or myopathy resulting from collagen VI
deficiency, in particular UCMD or BM. Specifically, the invention relates to the use of a
compound of formula (I) or a pharmaceutically acceptable addition salt thereof for treating
UCMD or BM and clinically intermediate forms of muscular dystrophies or myopathies
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order to prevent or treat the disease synptons. The

two therapeutic agents nmay be provided in a single
waeowagesor m or a separate fornmul ati on, each PCT/EP2007/003067

formul ati on containing at |l®ast one of the two

t herapeutic agents. The conpound of fornula (1) or a

phar maceutical ly acceptable addition salt thereof is

preferably used for treating or preventing weakness

and | oss of skeletal nuscle tissue associated with

congeni tal nuscul ar dystrophy or myopathy resulting

fromcollagen VI deficiency, in particular UCVMD or BM
resufijreciromoaltations methen®e/BA T Bgeresaiyeadrinistéringuse efféctive amount of

the SERBRUAH, & waiEl bR ob.d wnBaBRReR: SHietin pdsitan spit thereor,
prefBMbaﬁdNC(IdIUaahze{lblf}pXEﬂhe'rmﬁﬁHe&ty@ mmemym progs2-ilyammonium  salts
and] i regRelRT - S GERBEOB ToxaminT sy B Nef et R Eprapes imyP ammonium

maléaeunt of the conmpound of formula (1) or a
phar maceutically acceptable addition salt thereof,
preferably N-(di benzo[b, f]oxepin-1

TheDetfddivé mdshgé\l'dfethBYéc‘uUepithl%'d?eﬂt BApIAEL Ay W9 dépeh@thg on the

in artlcu ar

partiqUia CORIOBDE PIBIRYBANtheamgdersl AYMSEaNeRie-angiiep being treated
andié sEVBHR btiRe EhaRbA - beﬂ@e:r@été@%uwds&wﬁawoetageenamed readily

active |n%red|ent enpl o may vary depending on
by gapersonl & Ille@nﬁomfﬂmsarénm dw_ﬂan& ke neerepend of formula () or a

phaﬁﬁé’@é”u'tléélfya%dc@Etab@%&%bélt%r&?'lé‘ retfé%my rﬁﬂ%tér@& in a dosage

severit e condi tion el ng tr 0Sa
rangeagf (He1 ngrifiﬂﬁ tei&fomaidaxdnpre prgfesalpeinsa nlosacge fangeiaf Ott}ﬁemg/day to

40 oy o MUSTORREL RRTPSREE ol FHEH riuidy o gioay
preferably adm nistered in a dosage range of 0.01

94 SR IS 8 BBt o 55895 258 s

therelofsia gpeefiesatdye adiiristéredpdtdegsttanceta dgy, oprgferébjy fdreat, leas$te3 months,

r . call
morg SRRy B 1GEM & o s BRARSE BF ke to 12 montns
obsemtei ttniestrﬂradaobm&hor&tmt obrthe disehsg, sympﬂomsal()ég/ ftbrorexample but not
| east 3 nonths re preferably for
excSRey suPRratTy o groe oEssy SPidhon Yol aroaiited win
UCMDeandrBMIre&ulm—lgsfromrcaﬁla@én of démmsmam}eﬁmomf (rstherapeutic
effecfzt prolong rgjlreatmetnt IS rtecommended the preferred treatment is lifelong.

Any suitable route of administration may be employed for providing a mammal, especially
a human, with an effective dosage of the compound of formula () or a pharmaceutically
acceptable addition salt thereof. The modes of administration include rectal, topical,
ocular, pulmonary, oral, intraperitoneal (i.p.), intravenous (i.v.), intramuscular (i.m.),
intracavernous (i.c.), parenteral, intranasal and transdemmal. Preferred modes of
administration are oral, intraperitoneal, intravenous, intramuscular, intracavernous,
parenteral, intranasal and transdermal, whereas the oral administration is the most

preferred mode of administration.



10

15

20

25

30

excl usively anelioration of nuscle weakness,
respiratory problens) associated with UCVD and BM
wo ewaliti7mg from col | agen VI deficiency. For naP@l/BRBNTE3067
of the therapeutic effect pgolonged treatnent is
recomended; the preferred treatnent is lifelong. Any
sui table route of adm nistration may be enpl oyed for
providing a mammal, especially a human, with an
effecti ve dosage of the compound of fornula (1) or a
pharmaceutically acceptable addition salt thereof. The
nodes of adm nistration include rectal, topical,
Theocemhpound pofl fast:malay(l) or al pharnntacaneail)t aumitat(le qnid)tu,on salt thereof is

prefbRPRLETEIRRA P & 405308 BT Y o] A aliaton o e dosage foms

mclddean@ger tablets, Ppi ergfr@rd.llémdpﬁw@érs adgdeniges | ahcimets,acachets, elixirs,
i ntraperl toneal , intr i nt ramuscul ar

aqufOHs JRAANIBIEY SSPERID ST INEPS SRR SBRe PO Rebyf as sterie

mpé‘t@@lé%@ﬁ:tnbh@ s, adfosblis § atdona o'r%"n S hlGuﬂQﬁédllthfcﬁbé@ds such as
node of adnini stration. The conpou formula (

nd
soft ang harchaelatin Fapauisp. SERRASIIANRS: S P?“dﬁgg‘APPWf’ﬁ'ér E%?hqss creams,

onntrlﬁéﬁfseérﬂbééfosf% "Fé'bﬁaﬁ@gré Mb&t prefépe@ge formprior to
adm ni stration. The dosage forns include, e.g.,

tablets, pills, granules, powders, |ozenges, sachets,

For %‘?&hé-’dp‘ﬁcat@n' Klifable &%%S%ﬁ%né‘ré‘ﬁle M lthé’ﬁ)‘?rﬁldofsfé‘blé‘?é‘sét@éﬁ-coated pills,

enmul sions, di spersions, solutions such as steril
capsuiqe%cgrawuler BOWERS 0 AEPSs jHiGASSANh §YHBS| \yhl(%@rapaéemta@hoﬁoplcal and

mha'lé?llv@ Aphf?éﬂtﬂn %ﬂéﬂﬁorn@ﬁé@oﬁﬁloﬁy%sﬁén??@rﬁé, e@{s(‘l bfktitutable dry
gel at'i g

v capsul es, suppositories, sterile package
prepaoslibasas wellashspfaysr eans, oi ntnents and aer osol s.
Tabl ets are nost preferred. For oral application
sui tabl e preparations are in the formof tablets,
Accediyly, domcenppind of fareniau(eer agrhanmacgutisaliyeeasptabie pddition salt

therleéi‘f r%?g bg%n%fﬁ%bo\?/ltrtm %klsﬁltgtﬁé #@Hﬁ%e@ﬁn%l catrr(?&' Sﬁeoﬁﬂgrmaceutical

rhalatrve (o) ornms are sol
prep_auatpmnsfomm, mmsoﬂdgncewdhme preseint ivvenhtipn pnayple areipared by normal

[ C -
procr%gi}.:% Léswqu yv%gl}ﬂé\ﬁg@%n%ggﬁ ig‘f:%l Iter]ﬁ %B&glré‘gxcg raqrteldlgﬂts can be
excipients, filhers estiivemts dheerusrdyeaan\dmrtbindarw sui tabl e

phar maceutical carrier. The pharnmaceuti cal
preparations for use in accordance with the present

In makingrthé eormisatiohs, the epmpednd wf foernatal (1) or a pharmaceutically acceptable
addition salt thereof is usually mixed with a carrier, or diluted by a carrier, or enclosed
with a carrier, which may be in the form of a capsule, cachet, paper or other container.

When the carrier serves as a diluent, it may be a solid, semi-solid, or liquid material,
which acts as a vehicle, excipient or medium for the active ingredient.

Some examples of suitable carriers, excipients and diluents include lactose, dextrose,
sucrose, sorbitol, mannitol, starches, gum acacia, calcium phosphate, alginates,
tragacanth, gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone,
cellulose, water syrup, methyl cellulose, methyl and propylhydroxybenzoates, talc,
magnesium stearate and mineral oil.
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procedures using well-known and readily avail abl e
i ngredi ents. Such ingredients can be excipients,
WO 200781576 sol vents, diluents, dyes and/or bi nde€EEP1007/003067
maki ng the fornul ati ons, the conmpound of fornula (1)
or a pharmaceutically acceptable addition salt thereof
is usually mxed with a carrier, or diluted by a
carrier, or enclosed with a carrier, which my be in
the formof a capsule, cachet, paper or other
contai ner. Wen the carrier serves as a diluent, it
may be a solid, sem-solid, or liquid material, which

Thedfetrfulatorts d@ha@duﬁonaaycm@mwwbﬁmtmdagmé ometnrhga agemtsvemulswymg
redjient. Sone exa

andsREpSIAUn Q95T REFSSIBND SOERG| SHIEFPADE B98N Al Jakoring agents.

sucrose, sorbitol, mannitol, starches, gum acaci a,
cal ci um phgsphate, al gi nates, tragacant

The@o&emagmilaryétu@staﬁpgq %wyg@mﬂpq ! oe@mtmrggfetloabtel used depends on
whe‘ﬂ%rytHé &Y ﬁéloér‘u QQ% b‘éeédrhﬁh@ﬁ#ed I wﬁr&é&é‘rﬁbus‘ﬁﬂr’ﬂbﬁpentcneally,

| ul ose, |y Fﬁ@ hydr oxybénzoat es,
'ntra@gﬁé@{ lmﬁagt@ﬁld atly '@fﬁi‘aﬁ‘? pyEcally ot fF’fPé’%‘"Mr mul at | ons
can additionally include lubricating agents, wetting

agents, enulsifying and suspendi ng agents, preserving
Theagmmwndsmé@mwa I3y o5 gerhasmagemtisally pecaptabie) addiian salt fhgreof may

be FHufaGf fsoa gl g dé(/é%‘pg%g:‘gn%%ta d"‘%”de?aéle h?el@éE‘éUBF She active

ereo e us et her nmedi ci nal
ingreidiegt afserwnwmsm@twnrtoémespetwrzbr@ this, endh theagempeigid,of formula (1) or a
ore iCAREA| S05Bide ohlon ot Wity (4 I BISHISEL bympstered n
sustfatnedirieeaé substancey irdisacleed faral dnyin acniaqjerabpteormﬂm Mtlthdhe addition

or 3 g5 peali P, 55 S0 BB bpoicaron
pregdratonsad Forms taf atrclapnratlcmst treat MEI e tused cpmlty: IQr @leot;utane@usly may
prod RERIRY ! sleteF CoheledvRuBelor can tor exanpl ¢ be

adm nistered in a sustalned r el ease subst ance,
di ssol ved

R R T e e R —

toxicdl§ sufe viidH alelads asatpiercantEnased aa @ phamidcentical active agent in a
cgr ar ations. Forns of preparations that can be used

me " or percutaneously may produce a del ayed rel ease
of the compounds.

The following examples further illustrate the invention.

Animal model of myopathy resulting from collagen Vi deficiency

Inactivation of the collagen VI-A1 (Col6a1) gene by targeted gene disruption resulted in a
mouse model for BM and UCMD (Bonaldo P. et al. (1998) Collagen VI deficiency induces
early onset myopathy in the mouse: an animal model for Bethlem myopathy. Hum Mol
Genet 7: 2135-2140). Homozyguous col6a1-/- mutants lack triple-helical collagen VI
resulting in a phenotype that resembles BM/UCMD in human patients with collagen VI
deficiency. Specifically, coléa1-/- mice show histological features of myopathy such as
fiber necrosis and phagocytosis and a pronounced variation in fiber diameter. Muscles
also show signs of stimulated regeneration of fibers and necrotic fibers are particularly
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The conpound of fornula (1) or a pharmaceutically

acceptable addition salt thereof is toxically safe
WQR0eh15T8é@ans that it can be used as a phar maceR€T/ERB1007/003067

active agent in a nedicanmerd®. The foll ow ng exanpl es

further illustrate the invention. Animal nodel of

myopat hy resulting fromcollagen VI deficiency

I nactivation of the collagen VI-Al (Col 6al) gene by

targeted gene disruption resulted in a nouse nodel for

BM and UCMD (Bonaldo P. et al. (1998) Coll agen Vi

deficiency induces early onset nyopathy in the nouse:

freq aéhtarﬁl tr@dilaﬂmdgh tﬁéfeb@&ék&rﬁﬂlr@mmﬂhy chrlriumd\dilhre@mﬂiEMD than BM

135- 2140)
Bertiy b1 Lanel G OBy Glgasn Bipe L and rilsthoSorREn aeem myopathy
and tURich ' Reeodtbgie rﬁMddGVansﬁobWEUr UI eabauamct he@@ldg@g@mgs 198).

deficiency. Specifically, - mce

Vi
Further inyeseation” pk&olfado- df"cﬁye?ﬁf’wraé%ﬁh% nrtﬁs@s "have a loss of

cont'ﬂé‘&ﬁ@sétl%ngmj d33889@4t Qﬁths uﬂfﬂ?.tr@ctBFé?nQI‘t’élﬁﬁ%é/ fo' #d @Arcoplasmic
laneter. Muscles al so show s

reticsiunin angt deitachgedria Alnvisn WA i gbr 2093Y M%&f@n%a'f Aygfyrction and
apoét'b@.spr@frﬁycfd#tmé 'né/f;é W%Huag@n W QcHEiBREY. %@éﬁ% 35:367-371).

he clinical picture of
This( métpehgndrigl dyﬁgp@tlog mignd (oB) cayredabe slightplacrgasgnig of sarcolemmal

calcluin 3Rt dfoﬁ&ké’(?r% @&gherﬁv‘gﬂﬁé’@té\)’en‘ﬂ%ﬁ Ulchﬁélgé‘ opening of the

scl eroatoni ¢ nus ystrop Eur op latric
mitolsbamdylab ggrnée abdity trarssitiorrpere NMPTPMGQ finglin apaptess.
col 6al-/- mce denonstrated that nuscles have a | oss
of contractile strength associated with
ultrastructural alterations of the sarcoplasnc
reticulumand mtochondria (lrwn WA et al. (2003)
ExaMﬁl@qhond“ al dysfunction and apoptosis in nyopathic
ce with collagen VI deficiency. Nature Cenetics
35:367-371). This mitochondrial dysfunction mght be _
Thecagfest byf s| N4dibenz{bexerini19- )dmeﬁw)é%mﬁlwlN BERPc? -yRylammonium

maldditiickBl) QA€ bhds 6318 HIBUEE) SR GKERLCHRIA 1 sReSon8 Cotat-
c (higaB)) e oo F Ty

m tochondri a transition
defup@mtenwmmpd@lnata’r‘mnmaﬂ wt&plml@sifggemﬁmmumusrnema 1-/- mice were

treaﬁd‘c @ﬁ%enz?%p' )If&retglllsn orB|gaP|I was FBSS ved in 1|°/_o m/vr%tg?gc_)lytr? a final
cont\;&r‘dmtmtmommo Mg/ml. Mutant mice recelved a final dose of 1 mg/kg or 10 mg/kg
omigapil given twice daily by gavage following the guidance as described elsewhere
(Sagot Y. et al. (2000) An orally active anti-apoptotic molecule (CGP 3466B) preserves
mitochondria and enhances survival in an animal model of motoneuron disease. Br. J.
Pharmacol. 131:721-728). For comparison col6a1-/- mice received the equivalent amount
of vehicle only. After five days of application mice were sacrificed, the diaphragm
removed, sectioned and stained for apoptotic nuclei using TUNEL staining. The number
of apoptotic nuclei per mm2 area in the diaphragm muscle was determined as described
(Irwin WA et al. (2003) Mitochondrial dysfunction and apoptosis in myopathic mice with
collagen VI deficiency. Nature Genetics 35:367-371).

Surprisingly it was found that omigapil significantly reduced the number of apoptotic (i.e.
TUNEL assay positive) nuclei in diaphragm muscle. As demonstrated in Figure 1,
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mal eate (om gapil) was tested on the nunber of

apoptotic nuclei in nuscle of a Col 6al- deficient
worewwsa1stbeel . Starting at 164 weeks of age, hoPGEEBHOUBII067

col 6al-/- mce were treatedlwith omgapil. For this,

om gapil was dissolved in 1% wv ethanol to a final

concentration of 20 ng/m . Mitant mce received a

final dose of 1 ng/kg or 10 ngy/ kg om gapil given tw ce

daily by gavage follow ng the guidance as descri bed

el sewhere (Sagot Y. et al. (2000) An orally active

anti -apoptotic nolecule (CGE 3466B) preserves
owga'pﬂogbmﬁchn'tl& reddcexh keen aamben of iapaptotic munleann' wiedphnaghe |muscle of

not ongur.on . di

cole 1 AP EsRBRA & SR EamBapbat o/ Rt ety () grelOmoks
(N= e)qus \tingyHire O Withiokd tfweetudcbelsaﬂi/ymud& (e£6Y ilvés daysisiig that the

ication mce were, sa e hr a
nuTPBhG, S0P OHE LG SISAOIHERIS SMEABEE SOMARly do the number
seeh‘ﬁ @Spﬂ?‘a’bﬁ'—mﬁﬁ@lé Bf AWildHse AniRE(i.e0micPAticaymgtHé InRitation in the

area in the diaphragm nuscle was determ ned as

CO"%CV'T%W”F) rwin WA et al. (2003) M tochondri al
dysfunction and apopt osis in nmyopathic mce with

v SR P Al e FRSA6 A ABRoE b s
of Goist-adfididre micebsincofit Bpogtt obvicus to the Bliled artistatpnat inhibition of
GRS i e Potap e o RV ERCARARGPS iy B A TAL PIEb g3t BM and

ucmb. aﬁ@mm\)eeném@f@APdehamaueagmnrs@ndnag qfro%wséﬁlHéra MR et al.
at,. a dose

(ZOQ% /S fiea etggt&j_\a ;ja t?a(t%\:s__tﬁpoggtlg %yapg%thtg mfear translocatlon

fouowrﬁg%@m SRRl NaturBiCe HidF76865-614) HaveWopbeén Ihﬁbl'tbﬁti in muscular
nunber of apoptotic _nuclei in om géﬁl-treate

t he
dyst&n%ﬂ assgpgiatedy ?%{Bsentvé deficiengyng th quireathapR eYigRNCe that

GAF‘Dﬁ‘Fé Rivelved wYWHe%étM@IngBbﬁ@%'d Hy géhe ﬁib?&loﬁﬁ?'in Eridrith&@ollagen VI-
the nmutation in the collagen Vl-Al gene

A1, (58I9RAVI-4R: §r Salages a3 (Rnesofesging Iy Bathise myapathy or Ulich
CME?UWﬁ’(?EUI‘bfnsﬁBQI‘ﬁHQfg' tﬁaf‘Hﬁﬁg%pnl'c%nWé@E?fr@rfn Spdsls of muscle cells in

deficient mce Ssince it Is not obvious to the skill
collageni Mi-deficient AispuR t heJds othegretgtiahfohA domlgépﬂré\?%?ﬂ i therapeutic

mter’i/@ntﬁHneM%m AAWEMP SatieA sWh&E'éﬁBbt&ggq%s 4185 pERA ?e?ﬂl)rted (Hayashi

i nvol venent o ted cell signaling
YK. ,peb@és@@g1x MassivERmasclg| cell degeneration in the early stage of merosm-

deficient congenital muscular dystrophy. Neuromuscul. Disord. 11: 350-359).

Example 2

The effect of N-(dibenz(b,fl)oxepin-10-ylmethyl)-N-methyl-N-prop-2-ynylammonium
maleate (omigapil) was tested on the effect to normalize ultrastructural defects in
mitochondria of a Col6a1-deficient mouse model. For this, Col6a1i-deficient mice were
treated with omigapil as described in Example 1.

The ultrastructural appearance of mitochondria in muscle fibers of the diaphragm muscle
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15

(2005); S-nitrosylated GAPDH initiates apoptotic cell
deat h by nucl ear translocation foll ow ng Siahi
wWoRMWAIINYg76 Nat ure Cel |l Biol 7:665-674) have not PGEEP2007/003067
i mplicated in nuscul ar dystl2ophi es associated with
coll agen VI -deficiency and there is currently no
evi dence that GAPDH is involved in the pathol ogy
caused by gene nmutations in either the collagen VI- A
1, collagenVl-A2 or collagen VI-A3 genes resulting in
Bet hl em myopathy or U lrich CVD. The surprising
finding that om gapil can protect from apoptosis of
washdetehrined! arsd imanﬁﬂeldagendééCflded i(rvin WA etsae (2008 Mitoghondrial

otential for a om il -based. t herap
aysERERAT arspiass BIn AR A EHIEDBARLAB ciBRR: dgture Genetics
35:3637a).s0 been reported (Hayashl YK., et al. (2001)

Massi ve nmuscle cell degeneration in the early stage of

mer osi ndefi ci ent congenital nuscul ar dystrophy.

Surd\'%ﬂ'fgwnrts%h folbh§ Ahst omlgapiSRorftiized EH& M stricthU?8!l appearance of

ff
mlto(ﬁt\?rgﬁ(:rf?e'32m58<f'§ dirers At he- JrphraaT NuREfeBRGTIAp - pergentage of

myo¥fiber8T FHﬂh@ﬁJg%tlF alter8domRbdnondRs wadsieaHyoreduBed Yithesrhigapil at
to normalize ultrastructural defects in nitochondria

dosesy of 16madka (anjerlsc AdrA3.nfigyre Abgell madkg (animalsciiedd, Figure 2)
6] & 102 OfipgRD) as
comggggirtﬁgggklér?rééﬁ%&%f]ﬁélg %ﬁ@gﬁﬁ\q rgs?'frgct ural appearance
of mtochondria in muscl e fibers of the di aphragm

tis T PUIRACTERD PE pETr RN A, bt ERgRal ST ¥ e wirgetructural
Ievehlpdpm@psdnawofnwwqe lissuenin ce/6ail t/hmiss!t | agen \Y/
Thlsdr‘?tfrh%'lf{{ﬁ% oJI}W] h%nﬁé]%nﬁﬁné? e§%7eaﬁg]i% of PerBbdticN8le¥ance and
om gapi I nor mal
opend am amigapdtbasead trsqmmrtlanmr\/@ﬁtlmn foo Bivband u&ma muscl e
fi bers of the diaphragm nuscle. Specifically, the
percent age of nyofibers with pathologically altered
m tochondria was clearly reduced with om gapil at
doses of 10ng/ kg (animals Al-A3, Figure 2) or 1 ngl/kg
(animals B1-B2, Figure 2) conpared to vehicle-treated
animals (animals Cl1-C2, Figure 2). It is surprising
that om gapil can normalize the pathol ogi cal changes
at the ultrastructural
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| evel in mitochondria of nuscle tissue in col 6al-/-
mce. This normalization of m tochondri al

wa@bmwonnelé ties clearly is of therapeutic rel eveCEPZNT003067

opens an om gapi | - based thdBapeutic intervention for
BM and UCVD. dl ai nms: 1. Use of a compound of formula
(I') or a pharmaceutically acceptable addition salt
thereof for the preparation of a nedicanent for the
prophyl axi s and/ or treatnment of nuscul ar dystrophy. 2.
The use according to claim1, wherein the nuscul ar
dystrophy is a congenital nuscul ar dystrophy or

Claimsipat hy resulting fromnutations in any of the three

coll agen VI genes (Col 6A1, Col 6A2, Col 6A3), clinically
known as U lrich congenital mnuscul ar dystrophy or

Bet hlgse onDEehpouranst formiue pipdi at e cl i ni cal
mani f estations. 3. The use according to clains 1 or 2

, Wherein the salt of the conpound of formula (1) is a
salt of a mneral acid or mgani c carboxylic acid.
4. The use according to c'hai m cHv\,herei n the organic
carboxylic acid is an/optiynal I y hydroxyl at ed

(Cw al kanoi c A 9= opti @mgl | y hydroxyl at ed,
am nat ed anf ituted

(C2-7)al kan acid, an optionally

hydr oxyl at ed “ahd/ & Absti tuted

(C3-7)al kane-tricarboXyFc acid, an off},ionally

hydr oxyl at ed and/ or oxo-substituted

(C4-7)al kene-di carboxylic acid, optioally hydroxyl ated

and/ oor @pbasndreutically estcéfitdble) additiomesatt tharewd for the peieparation of a
an al i phatic ro ¢ sulfoni i

a1 praBREeEntbe RRTBbRaft b Pt fedliell ol 8luas qysiopny

The use according to any of clains 1 to 4, wherein the

alt of the compound of fornula (l) _contains .an,anian .
251 octheiss afartas go sl codiecsin Yig BESEHAb FYaiiBbry ¢ 8 bongenita
per chhesauiat, dystrophyder myogame resiliingfrom mbesiphate anpaif dhe three
ben lestn flao8iow, CobAdndtipASnbeBAs, SIEa' kS s Uiricn

congenital muscular dystrophy or Bethlem myopathy and intermediate clinical

manifestations.

3. The use according to claims 1 or 2, wherein the sait of the compound of
formula () is a salt of a mineral acid or an organic carboxylic acid.

4. The use according to claim 3, wherein the organic carboxylic acid is an
optionally hydroxylated (Ci.7)alkanoic acid, an optionally hydroxylated,
aminated and/or oxo-substituted (C,.7)alkane-dicarboxylic acid, an optionally
hydroxylated and/or oxo-substituted (Cs.7)alkane-tricarboxylic acid, an
optionally hydroxylated and/or oxo-substituted (Cs.7)alkene-dicarboxylic acid,
optioally hydroxylated and/or oxo-substituted (C47)alkine-dicarboxylic acid, an
aliphatic or aromatic sulfonic acid, or an aliphatic or aromatic N-substituted

sulfamic acid.
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napht hal ene- 2-sul fonate, bisul fate,
N-cycl ohexyl -sul fanate, carbonate, formate, acetate,

w@e@piloitaé e, pival ate, glycolate, |actate, gl UPCHEP®)7/003067

gl ucuronate, ascorbate, pan#othenate, oxal ate,

mal onat e, succinate, glutamate, aspartate, tartrate,
bitartrate, malate, citrate, aconate, fumarate

nmal eate, itaconate, acetyl ene dicarboxylate, benzoate,
salicyl ate, phthal ate, phenyl acetate, mandel ate,

ci nnamat e, p-hydroxybenzoate, 2,5-dihydroxybenzoate,
p- met hoxybenzoat e, hydroxy naphthoate, nicotinate,

§.soniThet dlsre_&icboamb Bﬁ@r@h@ﬂdﬁlms 16t0.4 Wereuaehasalt)oﬂiheg:ompound of

1t wh { of th
ot dpria ([ sonizuk 3n A SLBo i she S EafkTRB S o,
ar OUFpeecﬂ”karbfd l I@nﬁée Hiodidéa tnierate, Pﬁhosﬁhat@h%d@ephosphate sulfate,
acco

o e, e BhatTota Senramasiahals Aplenesulonate

(1) . raphtHakresEsafcratdli NGiduFany Nfcyaoﬁbﬁ‘ﬂ slift®ate, carbonate,
wherei n the conpound of fornula

phar feERaiei caretpteac REpRIQBRtE. a&ﬂ’aiqt%) g'é{F?'aEeheH%%?ter s gluconate,

adm Rjusdupsrffle, Oés%brtdété 'baﬁﬁitﬁ@r%fte dxhRk, PhaloSate TR citate, glutamate,
according to any of clainms 1 8, wherein the

conp@shartate. ftartiate, abitarjrate; 'ﬁaEFﬁirﬁ'ﬁé%t"f’@é‘?Fe}/ fumarate maleate,
aCCe%@@ﬁ&eadcﬂc*ehﬂ@hesmdlcérbﬂfﬂ‘élé | HeHsSsle! Owlbﬁétew ththalate,

a second t herapeutic agent . 'The use accord
cl ai Ahgenykapetats, nmangde o@wmn'@ﬁ%lp@umydcfow@nzoatg 2,5-dihydroxy-

sel e 0 n e
(2, Scbge%%%%tﬁo)'%‘yﬁgﬁgg\%wo% ﬂy@?dx&%ﬂw)t&d}z%yﬁﬁ)%‘ﬁ{nate isonicotinate
, 4- beandsggeiarate) , gl ucocorti costeroids, and

anti i nfectives.

6. The use according to any of claims 1 to 5, wherein the salt of the compound of

formula (1) contains a cation selected from the group consisting of H*, Na* and
K.

7. The use according to any of claims 1 to 6, wherein the compound is the

maleate of the compound of formula (1).

8. The use according to any of claims 1 to 7, wherein the compound of formula (1)

or a pharmaceutically acceptable addition salt thereof is administered orally in
form of a tablet.

9. The use according to any of claims 1 to 8, wherein the compound of formula (1)

or a pharmaceutically acceptable addition salt thereof is used together with a
second therapeutic agent.

10. The use according to claim 9, wherein the second therapeutic agent is selected
from the group consisting of idebenone (2,3-dimethoxy-5-methyl-6-(10-
hydroxydecyl)-1,4-benzoquinone), glucocorticosteroids, and antiinfectives.



