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present invention relates to the use of
N- (di benz(b, f) oxepi n-10-yl net hyl ) - N- met hyl - Npr op-
2-ynyl am ne or a pharmaceutically acceptable addition
salt thereof for the prophyl,axis and/or treatnent of
muscul ar dystrophy, preferaﬂly congeni tal muscul ar
dystrophies, in particular congenital nuscul ar
dystrophy resulting fromlam nin-a2 deficiency.
Congenital muscul ar dystrophy (CVD) is a heterogeneous
group of nuscl e disorders characterized by nuscle
wasting, nuscle fiber necrosis and fibrosis. The

USE OF freabusmNzi(Bat) ONBKBS 10 YLMETE V1 )nait- METHY M- I0{AREP - IAYSELAMANE  (OMIGAPIL)

FOR THE \PROPIYIAKES ANDYORH SREATMHNGr OR UBCUHBR gh¥s@REPHYUSCUl ar
dystrophies, is the early onset of synptons at birth
or wwthin the first 6 nonths of life. CVMDs are nostly
aut osomal recessive di seas dition

L
The prepgny) ipeeriion Glatem 4 the U§%r923%mé]e%?%8°§%w§éﬁ@sm) N-methyk-N-

prop- Z%Pfaﬁﬂrﬂ@bf a"hapRdcaitRalf h&deplibi®aaties! skt ftﬂbr@@ﬂba'the prophylaxis
ardation. The recent progress in decipherin

and/or pigat@gnt et gRusHURrodyStioPBY.dPEE(3BlYi @ﬁﬂge@galdwﬁ aw a*wtéqphles in
s L P M

based on thei r genetic origin. Cenerall y, t he

Conge aqu%g %&st%yc%{/lmﬁ' |£az§)me‘?é(ro éne S g?r!Oe Oolf5 uscle disorders

r oSl n 2h was. racen
characMDZgé\ bylmum‘eewastur@ ewselerfiten bgecrosissand ftbs;osps e'RmI featuee that makes

st BRSO RAE b RS BRRR A ta TR A gy gvsvonties
is the earfyf @rset obsyrivEIGHNS, atvidiith er evithin tab(fust %Pxioofhs@f[ﬁf@a(tn/l@stae mostly
autosoFr%l 2 gégetb lé%égﬁﬁgﬁa{cﬁfdﬁn&oﬂﬁg dré\hoévl\égﬁ%r@ :%u%cil some bMDs also
show dmral ma#arnedtions appr &rei aftesl assoaiategdwithe nasital )retaodationd The recent
progregs D SPCBNRHG T ROIPSH S & A . dB6e Py dyTeguiation of a-

dystrod Mz oﬁ@éfsme qeatire! Bf COMDE Tod &P NOADI ik 8Lb B4 #to ten distinct
y d ystro mérynet 11: 216- 218)PPharrrlacoI %Mi&gal !

dlseasqaq,]pg$q;£9|@ #tﬁ'f QQﬂet'? 989Ny SenreEaly. 158 PURYEIENGesOf GMPtig dow gapprox. 1-
2.5 x 188pportive treatnent,

Merosin-deficient CMD which was recently renamed MDC1A, is one of the main subgroups.
Its prevalence varies greatly between countries. For example, approximately half of all the
CMD patients in Europe suffer from MDC1A, while only about 6% of CMD patients belong to
this subgroup in Japan.

MDC1A (MIM 156 225) is caused by mutations in the gene encoding the laminin a2 chain
(previously called merosin) located on human chromosome 692 (Helbling-Leclerc A, et al. |
(1995) - Mutations in the laminin-a2—chain gene (LAMA2) cause merosin-deficient
congenital muscular dystrophy. Nat Genet 11: 216-218).



in particular anti-infectives to overcone frequently
observed infections of the respiratory tract.
WO ppoe2ant aspects of di sease managenent i ncl UBKET/EP2006/008237

ort hopedi ¢ surgery of scoliosis as well as

suppl enmentary nutrition to avoid malnutrition. Speci al

gui del i nes about ventilatory support in congenital

nmuscul ar dystrophies were p bllshed

(wal | gren-Pettersson C. et (2004) - 117th ENMC

wor kshop: ventilatory support in congeni t al

neur onuscul ar dystrophi es, congenital nyotonic
PhamagaitgicatipteartiGMor(thé Xreatdsent@iddC 1 Aiis bmided lotsdfpodBle treatment,

in pami;cu[%gv%@}\/{%ﬁ n{e:sﬁ_hq%ﬂctar %t e ?%tfeglﬁ%; qﬂsgg}efldrhp fgcctigﬁs? %tf the respiratory

tract. |DpeitantaspesBofadiseaseahanageeterantciids bihepbdiesuwigery off scoliosis as

ot TRk Bt PR I, ST ol aout vntitor
suppor15 W&bhdéﬁit@ﬁn‘fu@éulbhayéfhﬁmhdsgwbreﬂb@tﬂ@hb@t(vmgrdnhﬁettersson C. etal

syrface rec r al dystrogl ycan and the
(2004)m sé%r e SR é{‘mr'fﬁtr\?pne‘(%)%%io& ggé 8h eAngenitd neuromuscular
dystropHids, ﬁ:bﬁgévkhtaﬂm%ﬂ%ﬁlt’d}@ﬂ‘abm@éﬁésm (). R&droRiusc. Disord. 14:56-69).
significantly prolonged the Iife span of |am nin
a2-deficient mce, inproved the notor performnce and

Innovaﬁ\% ﬁ‘@éth?e?l@ oﬁ%s’ﬂ’lé? E%nhfréﬁ‘n%@&ﬂyf@%gp i lar®hin@k2 déR0&k mice that

agri m ni gene rescues Ic synptons In a
overexmmged ﬁuﬂlelaturaﬁd@mﬁgemredlvemmqﬂ the %VecelbfaﬁwatMﬂW@ule agrin.

It was fd?g%%gﬁra%gﬂha t@?eﬁlm%ﬁlgtmﬁpﬁ%scmﬁ éd)%/ i rJr fg@hﬁi sglng linkage
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approa on somati c ene
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prese vention is to provid :
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devastating conplications resulting fromlam nin-a2

(2005)yAeloratien) Ofiminip ashiefiaians ceReRNia! MiYSEar desirophy Ky somatic gene

transfef SFIHAHIA nﬁ’fPf'd&r R Achd SYi L?sm@m%gglm@@hi ¥owever, these gene
acceptabl € addition salt thereof for the preparation

therapy, approgeles Egte AN Somraticnaensr Bisranyasiish #tilisonot A sautinenprocedure in

h cul ar dystrophy. The conpound of formula (1) or
umangi;]atlg?d%tl on salt thereof is preferably used for the

prophyl axi s
The problem underlying the present invention is to provide a compound which is suitable for
the prophylaxis and/or treatment of muscular dystrophy, especially its devastating

complications resulting from laminin-a2 deficiency.



and/or treatnent of congenital nuscul ar dystrophies,
in particular Congenital Miscul ar Dystrophy 1A (MDCL
WQO\200r@s295t i ng from partial or conplete | oss of PCT/EP2006/008237

I am ni n-a2. The conpound of fornula (l) is
N- (di benz(b, f)oxepi n-10-yl net hyl ) - N- met hyl - N- pr op- 2-
ynyl am ne. The conpound of fornula (I) or salts
t her eof has been proposed agd i nvestigated as
potential treatment option for various
neur odegenerati ve di seases in which apoptotic
cytolysis plays a role. Such neurodegenerative

This prdbetissdiveddyute use vedcampband effioemulal(Phei ner ' s
di sease, Huntington's disease and Parkinson's di sease,
anyotrophic | ateral sclerosis, nmultiple sclerosis,
types of glaucoma, retin eneration, as well as
general or diabetic erhpher wheur opat hy. The use of
t he conpound of for lay1) or salts thereof for the
treat ment “Se(di seas¥y as well as processes for
t he prepa §nigapi |l are disclosed in WO
97/ 45422, WO 2004/ 066993 and WO

) S her nore been reported that the

conmpound of fornul a binds to (),
gl ycer al dehyde- 3- phosphat e dehydr ogenase ( GAPDH) and
exerts antiapoptotic effects (Kragten E et al. (1998)

or a pharf@ageadticallyl abgefdalie @Hudiiohstalt tHeteptifawdbe pseparafien of a medicament

tativ [ I,¢, conmpounds CGP
for the Bichylakfs %ﬂ%ﬁéﬁ?@ﬁ@‘r& SRR ot ©075 551, 5828) .
The pharnmaceutically acceptable addition salt of the
conpoynd_of formul a fer abl
The coffARBAd " egmylagy) o pdlicrts 5 eS FinreBERYY uBto Br s prophyiais
and/or pr&dteient ¢f esopgehitas n'husdlﬁaro ugampmesarrb q>aﬂ|¢L¢araC|odgemtaarMuscular
i onal | hydr oxyl at ed r(t'Ci 7) al kanoi ¢ aci d,
DystroBrS( 1ARMP \ﬁﬁugmﬁmaa 2L ngﬁr%etgﬂgﬁ%?f laminin- a2
oxo0-substituted (C2-7)al kane-di carboxylic aC| d an

opt i onal lé hydr oxyl at ed and/ or oxo-substitu
The compoyné| RhrfRIYacH) bisx - %b%ﬁmﬂoéﬁplfbaﬁiTyﬁn%#‘WN -methyl-N-prop-2-

ynyIarrﬂYéj”PKéf | B4rRflo @}/ foPrhArS URSbi te4it§dthereof has been proposed and
C4-7) al kene-di carboxylic acid, optioally hydroxylated.

mvestlgmasd@s rotentiay Featmant eptiordorryations MeUmdesenesyye disgapes in which
apoptoﬂf‘ ahblpg‘@t B%y?r a2FfERIG fehS Eﬁr%lb?e%%@e QAiseHies mcluldﬁ cerebral

aronmati c I\I-su stitu fam c acid
ischemya, fAJmeh@er’@ disease dduntingtall hdiseasenand Parkinesn ssaiseasss, amyotrophic

lateral [S2RrEOPRARDIL sclbR! | ©péd Jof PAIRE retina degeneration, as well as

general or diabetic peripheral neuropathy. The use of the compound of formula (I) 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 (1) binds to
glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and exerts antiapoptotic effects
(Kragten E et al. (1998) - Glyceraldehyde-3-phosphate dehydrogenase, the putative target
of the antiapoptotic compounds CGP 3466 and R(-)deprenyl. J. Biol. Chem. 273:5821-
5828).

The pharmaceutically acceptable addition salt of the compound of formula (l) is preferably a



an anion selected fromthe group consisting of
chloride, perchlorate, bromde, iodide, nitrate,
WQhbw3prease, acid phosphate, sul fate, nethanesuPG¢DRER208¢/008237

et hanesul fonate, benzenesul fonate, p-tol uenesul fonate,
napht hal ene- 2-sul fonate, bisul fate,
N-cycl ohexyl -sul fanate, carbonate, formate, acetate,
propi onate, pivalate, gl ycol4at e, lactate, gluconate,
gl ucuronat e, ascorbate, pantothenate, oxal ate,
mal onat e, succinate, glutamate, aspartate, tartrate,
bitartrate, nmalate, citrate, aconate, funmarate,

salt of rmamiraral, adid ac amadganecedrpbrafie adidc dm l2orpre pesfetved zodiodjment the

oL 5 32 O S5RLA TE Big, g opvonsty

hydroxprates, rmmeuzamm, oﬂmysﬂbeﬂty:tmﬁptﬂﬁuﬂaérm—d|namokylmaacad an optlonaIIy

oo o, RS 1ok S DRBSTBL Ek *n  optray

hydroxplaferw bﬁd/& )ox@cmdbamu'@da(@@;t)auaéhesc.b@mbeﬂucf a6 ooy oairoxylated
consi stin e mal eate of

T
and/or(%ﬁt%lgﬁy)tu ochﬂ}ﬁhlrée (j\qa%quﬁg: acid, an aliphatic or artorr]natlc sulfonic acid,

or an alibhatickeatémafio N%hﬂuﬂé@fédlﬁﬁﬁ@déld N-net hyl -
prop- 2-ynyl amoni um nal eate, is particularly

preferred. This conpound is al so known as om gapi |,

In a fu@%’r preflred erfbdhEnt theeadditRhestit éfﬁﬁé%bh%uhé o@'fc?rﬁhula () contains
directed to a nethod for therapeutic and/

an aniqsy ggiested frometheasemeonsiting £f palRfiee. qeémjprla,tq@romlde iodide, nitrate,
phospﬁét@aédWBhosﬁ%t@@ﬂlfg‘éH AR uRdnAE &ﬁ&ﬁﬁdlf&ﬁat@”ﬁé’ﬁ‘ien@gulfonate

onmpoun or mu armaceut i ca

p-tolueagswionats, @a@bmaﬂerm‘w%ul}qnaﬁmeblew?aw oN- qyﬁ@hgndﬁwﬁaraates carbonate,
fomat@'ﬁye%tetﬁr%ﬁbﬁsfét Rfald&ysﬁﬂ&l‘{]tedlﬁéfafé)% onQ{eefgﬁk%PcHéte ascorbate,

genital  nmuscul rti
pantotr@m@eemxablte ViajenAter sudginate @hytarmate( m@te,rteﬁcate i bitgrtrate, malate,
f a e S AT thd i
citrate, ch‘matlr%r EJéﬁ%Jﬁ %ﬁ% oia%o'ngt% S?étylgﬁgnhjﬁg??%laéér, baén§oate, salicylate,
phthalqjharpimlaqetmel ymandmmeabk:mnamatet,i erhytbxybehzoatef 2.o-dihydroxy-

benzozﬂéed tn?%ﬁ&%n%étg Q?& ?apeuﬁ{rﬁgﬁu“rﬁc&g\%gw i%’ﬁi@otinate and

pref e~secbn I'C agen
sacchamnatdi canent used in MDCLA patients to treat nuscle
weakness resulting fromlam nin-a2 deficiency. Even
nore preferably, the second therapeutic agent is
In anothet pefared embodienytheugdditomssait ofrige abmpound of formula (I) contains a

cation %qle?tﬁé?roH t%%sgtrgﬂ&égﬁc’sust%%ld?ﬂ nNEARPKEors. inhibitors

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

The present invention is also directed to a method for therapeutic and/or prophylactic
treatment of a mammal requiring treatment, by administration of an effective amount of a
compound of formula () or a pharmaceutically acceptable addition salt thereof for the
prophylaxis and/or treatment of muscular dystrophy, preferably congenital muscular
dystrophies, in particular Congenital Muscular Dystrophy 1A (MDC1A) resulting from partial



prot easone and anti infectives. The
gl ucocorticosteroid is for exanple 6a-
woreaonpr9sedni sol one- 21 sodi um succi nat e ( Sol unkdr/BP100§/)08237
or deflazacort (Calcort(r)). Suitable cal pain
inhibitors are for exanple disclosed in WO
2004/ 078908. The inhibitor of the proteasone is for
exanpl e bortezom b (Vel cade(r)). The anti-infectives
are suitably selected fromanti-infectives which are
routinely used for the treatnment of respiratory
infections in MDC1 A patients. The conpound of fornula
or complele ks af RAARIARGEUt i cal |y acceptabl e addition salt
thereof and the second therapeutic agent can be used
si mul t aneously, separately or sequentially in order to
Itis pré?ér?é’(?ﬂ{at e ddnfssundh? f&hﬁ.ﬁ’@ﬁ?oﬁy Hﬁérﬂfﬁi:euff&%yta\é@eptable addition salt

her apeuti c agents may grow in a single age
there0fr tsr oot tegedgrawih ¢ fSGPﬁ'Dﬂ’ 4 fFféﬁeUtb”aéaeﬂtoMﬁJPaﬁ’rlefﬁ{amy the second

therap%ﬁ@t%’déﬂt Ry aﬁ§/ ﬁ@&é&m@rﬁ‘teuﬁd FnhﬂUO’ﬂ bEfdAP 8 et ?fﬁ%@:tesweakness

onpound” of formula (1) a pharnmaceuti cal |
resultiracfeemtiaminin-ad dieficiencys aﬂventm@iee;trefar@lprtbe Sseednd,thesaneutic agent is

selectegjﬁéqré tﬁrgﬁa&r?gg ﬁési?ﬁ@’ﬁ@lbé&oﬂﬁ@ @gﬂ% { ﬁ)alrpr?ﬁﬁlbﬂ rsl, inhibitors of the

assocl at e congeni
proteasnme:ularfd dyestinfgdtiyes.esThei nglutocomidostaraidn- |sa2 for example Ba-

oo o S0 (Lo S RahH (Jary Sutae

calpair( inhitsfor a@baforra;s(@mpuemiuéc}bs@acmpmlzooamagoen Tsel inhibitor of the

proteatafi ABEBXAMBP SRREATE BISIFRRe. ER 8E-Me(keD a7 Stfebly selected

from ahfilthfE&IVRE UNicPfard o6ty (1$ed f3r the RFsHtMBAELE Fespirhiory infections in
acceptabl e addition salt thereof, preferably

MDC1ApatigMenzo[ b, f ] oxepi n- 10-
yl met hyl') - N-met hyl - N-prop- 2-i nyl - arrr noni um salts and
in particular N-(dibenzo[b,f]oxe

The compoynre fignmuialiet fpharmasessically %ﬁﬂepéﬁbﬂﬁmﬁ‘i’#'mﬁ falt thereof and the
second @ rdplelBE bh¥ %ﬂstﬂgﬁség sﬁnﬂﬁar‘f’é‘&dswe sé&ﬂ'é@w Sﬁﬁecﬁféﬂhﬁmﬁ order to

may vary depen on theparticular npound
prevenénplrggbtﬁ\e dlwsﬁtﬁ’@mﬁméd 1 mfa@remeutl@ Hée@férfﬂii! perprovided in a

single !ti’(?éggg é‘%ﬁﬁ%" 5 geé&%té Bﬁnﬁ%ﬁﬁrﬁe |dath ‘?&rﬁd‘&oﬁ%‘télhlﬁa a@%’aggone of the

dosage may ascertal ned readi
two thesepeitic agents| ed inthe art. In humans the corrpound of
formula (1) or a pharmaceutically acceptable addition
salt thereof is preferably admnistered in a dosage
The compeundodf doroulardf)derya pharmaceutically acceptable addition sait thereof is

preferably used for treating or preventing weakness and loss of skeletal muscle tissue
associated with congenital muscular dystrophy resulting from laminin~a2 deficiency, in
particular MDC1A. Specifically, the invention relates to the use of a compound of formula (1)
or a pharmaceutically acceptable addition salt thereof for treating congenital muscular
dystrophy type MDC1A by administering an effective amount of the compound of formula (1)
or a pharmaceutically acceptable addition salt thereof, preferably N-(dibenzo[b,floxepin-10-
ylmethyl)-N-methyl-N-prop-2-inyl-ammonium salts and in particular N-(dibenzo[b,floxepin-
10-ylmethyl)-N-methyl-N-prop-2-inyl-ammonium maleate.

The effective dosage of the active ingredient employed may vary depending on the



to 80 ny/day, nore preferably in a dosage range of
0.05 ng/day to 40 ng/day and nost preferred in a
waelowagzessange of 0.1 ng/day to 20 ng/ day. FurtPE&r/EPI0h&008237

conmpound of formula (I) or a pharmaceutically

acceptabl e addition salt thereof is preferably

adm ni stered at | east once a day, preferably for at

| east 3 nonths, nore prefergbly for at |east 6 nonths,

nost preferably for 6 nonthS to 12 nonths to observe

the initial anelioration of the di sease synptons (as

for exanple but not exclusively anelioration of nuscle
particulse aampeands employed dhe nmdekﬂfeadn')iniatsattuan thteczbndition bed@lteeated and

resultjng fragm | an nin 2 enc
the seqsiy pbrEnediin MG PRIl Pt AGERE. Pak Brentefig e tesaiy by a
personr ki BNthedartt hﬁhpmherthectdmmmuemﬂ forraullai fi)e boragpha@maceutically
acwpt#sﬁ%gitlﬁ@rsgﬁme e f||g1 prénegg ’ c’rgy tqr{rgm dﬁ;n%)qjeoﬁge o?b 01 mg/day
to 80 rﬁ%}ﬁaytmm prS&raBlydh 4 Besaengs bf .03 aigitdyeto 40 nay/day and most

ngceutl cally 83 &t abl e @ddl ion salt thereof. The

preferr Bsages#nae of dqa ItR:? g99%¥%ct al, topical,

ocul ar, pul m)nary, oral, intraperi t oneal (Lp.),

[ ntravenous (i i ntranmuscul a

Further, Ahe gg@pgy%ggfomu(g ), orp%pgﬁmcgutléqllm%cgﬁa@gp agition salt thereof

is prefbfadiys d8miMdterdd 8f RIasEGnBB AL Hagf pAdeiabiyStdradti RBsEBEmonths, more
oral’, intraperitoneal, intravenous, intranuscular,

prefergbfyt ioa@g{p@,sh lygontp%rrgmt@rgieramy]{qr@g@gthsatﬁ(j2 months to observe the
initial aHé‘iB?éin%ﬁ Fkhe &@@és%%%nﬁﬂl@m@ (@4 fREXampRe Batino? Bxdlasivélg amfehoratlon

preferred adm ni stration. The conpound o
of musp@rwaa@e@S) r%plraom@rph@e&)tasmmatydw%MDQﬂlﬁere&@ainsuffmn laminin-

a2 de?éfehc%h%ro‘?oina'nﬁ Rt  #P e ft%ﬁg#eﬁ d@deﬁégto 8?0I8|ﬁbsé%getreatment is

dmm stTation
recommencdad]¢he preferred teddtmist ispifdléreg. gr anul es, powders,
| ozenges, sachets, cachets, elixirs, aqueous and
oi | based suspensions, enul sions, dispersions,
Any suitabletrootesof adetiniatsatiinenay beiem;ﬂoyabfoe psaMidihg amsammal, especially a

ps sol s olid ar i
numang 4850 SEGRVF aBsedi of 178 RipRUgh om0, FES BRrmaceutcaly
acceptSlblBmﬁitbnrslaﬂSherebErTrheémdekagadnpmdaaos,lndludwhseal topical, ocular,
creans ggl nt nent s (a ?roso S. bl ets ar st .
puimoriarg i AlraBGRIcaPa) (B iedees Gt BGPRUSrdRaraL . dgacavemous
(i.c.), pﬂr@méfaltlh&aﬁﬁamamﬂ tra&ydetfal. W@férredqﬂb@@b pf kbministration are oral,
owders, drops, juices an

mtrape\g\l){ﬂnp@, °r ra ér?cgﬁt :{nggmﬁsﬁpr‘oa'ntrgﬁaverhous paren?eray L#’n‘i)rahasal and

transdermal, whereas the oral administration is the most preferred mode of administration.

The compound of formula (I) or a pharmaceutically acceptable addition salt thereof is
preferably formulated into a dosage form prior to administration. The dosage forms include,
e.g., tablets, pills, granules, powders, lozenges, sachets, cachets, elixirs, aqueous and oil-
based suspensions, emulsions, dispersions, solutions such as sterile injectable solutions,
syrups, aerosols (as a solid or in a liquid medium), capsules such as soft and hard gelatin
capsules, suppositories, sterile packaged powders, troches, creams, ointments and
aerosols. Tablets are most preferred.



i nhal ative application suitable forns are sol utions,
suspensions, easily reconstitutable dry preparations
W@2000822958s sprays. Accordingly, the conpound BET/EP2006/008237
formula (1) or a pharmaceutically acceptable addition
salt thereof may be conbined with any suitable
phar maceutical carrier. The pharnaceutica
preparations for use in accgrdance with the present
i nvention may be prepared by normal procedures using
wel | -known and readily avail able ingredients. Such
i ngredi ents can be excipients, fillers, solvents,
For ordll bplﬁlmbﬂon (tja&sblerpféparabomsj.rs in Ithe rfaton rof tablets, sugar-coated pills,
nmpound o )
capsules) STAEEL AT “UBBe LB eI PN Pl 1of jpafanyfra. opical and

mhalatN&l@ddhyaﬁBnXﬁdta\Md formscarersonitions) saspensiedls byasilyaatonstitytable dry
enclosed with a carrier, which nmay be in the form

prepar%@”é%?a‘ﬁ@[ﬁ’%”@&%het paper or other container. Wen
the carrier serves as a diluent, it may be a solid,

pcor b 8 i b AT o SR 2efrabe acation san
thereof RAESE @Bibind@ MRt AN PduRabef piatiasBlitaf @hFriee! SThe pharmaceutical
excipients and diluents include | actose, dextrose,

preparalipnsJee Use § Breasranceawith the preseqt tivertiongmaY fearregared by normal
proced%?%scb!ﬁ Wﬁhﬂﬂﬁ\?rﬁané'r%@@t 8%ailabledB@riirils. 98tRtrdredients can be

ciuntsilicate, mcrocrystalline cellulose,
excipiants, fileraysaiyante diluents, dyesiandfasdindeiat er syrup, met hyl
cel lul ose, nethyl and propyl hydr oxybenzoates, talc,
magnesi um stearate and mneral oil. The f or mul at i ons
In makinghthediermuletiens, the sempaend @biferouia Y ongephamageytically acceptable

addutuoﬁ%gml'?eregﬂylu%élb{/' Miked Wit SHS rd'opgpLﬂQ@ Bﬁ/%  cdrfiérS 6F ¥|'1<E|[ﬂseed with a

sweet enrng agents a avoring agents
camercwmpb mayfbeauxm fcmmyofamam eachet, paser oa@theh@orawnaht S
thereof to be used depends on whet her the nedicinal
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salt thereof may be fornul at ed SO as to provide qui ck,
susta ned, or

ed rel ease nar ent
Some ZEPIF AT STLRTR oD crnBepth A bl el i LR, dexvose
sucrose,osmbitm,dmaﬁn|f01),rstaulcae£,Igunmacacla),maimmepmbsptwtéyalgmates, tragacanth,
gelatin, calcium silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water
syrup, methyl cellulose, methyl and propylhydroxybenzoates, talc, magnesium stearate and

mineral oil.

The formulations can additionally include lubricating agents, wetting agents, emulsifying and
suspending agents, preserving agents, sweetening agents and/or flavoring agents.

The choice of auxiliary substances as well as the amounts thereof to be used depends on
whether the medicinal drug is to be administered orally, intravenously, intraperitoneally,
intradermally, intramuscularly, intranasally, buccally or topically.



acceptabl e addition salt thereof can for exanple be
adm ni stered in a sustained-rel ease substance, in
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addi tion of agents pronoting penetration of the skin,
and are suitable as percutaneous application
preparations. Fornms of preparations that can be used
oral Iy or percutaneously ma§ produce a del ayed rel ease
of the conpounds. The conpound of fornula (lI) or a
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the corgpoypds. ( 1994) - I\/Url ne nuscul ar dystrophy caused by a
mutation in the Iam nin-a2 (Lama2) gene, Nature
Genetics 8:296-302), are both hyponorphs for the

The compeurich of Joramda rl)( @@ pharmEsaHicaly), aaeaiaglaadgition| salt thereof is
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enot ype- phenotype correlation in m ce
medica@entonuscul . Disord. 13(3):207- 215). In addition, two

m ce nodels, called d/'ldf (Kuang W Xu H, Vachon PH,

et al. ( 1998) - Merosin-deficient congenital nuscul ar
The foltbyeng eparpplePdurthedlillugtratetthe inventierct i on i n t wo nouse

nodels, J. Cin. Invest. 102(4):844-852) and d |dy3

(M yagoe Y, Hanaoka K, Nonaka | , et al. (1997) -

Lam ni n-a2 chain-null nmutant m ce by targeted
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Almost( ryioé'sﬁky%EBg{‘qyg%%ﬁgr}%§%ﬁ§9W&§| @gg%% was identified in the

Jacksdmoﬂr:abommesr ¢diohbispat Abh. Russell ES, Harman PJ. (1955) - Dystrophia
muscularis: a hereditary primary myopathy in the house mouse, Proc Natl Acad Sci USA.
41:1079-1084). This and another spontaneous mutant, called dy*/dy* (Meier H, Southard
JL. (1970) - Muscular dystrophy in the mouse caused by an allele at the dy-locus, Life Sci.
9:137-144; Xu H. et al. (1994) - Murine muscular dystrophy caused by a mutation in the
laminin-a.2 (Lama2) gene, Nature Genetics 8:296-302), are both hypomorphs for the laminin
a2 chain (Guo LT, Zhang XU, Kuang W, et al. (2003) - Laminin-a2 deficiency and muscular
dystrophy; genotype-phenotype correlation in mutant mice, Neuromuscul. Disord. 13(3):207-
215). In addition, two mice models, called dy"/dy" (Kuang W, Xu H, Vachon PH, et al.
(1998) - Merosin-deficient congenital muscular dystrophy. Partial genetic correction in two
mouse models, J. Clin. Invest. 102(4):844-852) and dy*/dy* (Miyagoe Y, Hanaoka K,
Nonaka |, et al. (1997) - Laminin-a2 chain-null mutant mice by targeted disruption of the

Lama2 gene: a new model of merosin (laminin 2)-deficient congenital muscular dystrophy,



The phenotype of lamnin-a2 - deficient mce closely
resenbl es the human pat hol ogy. For exanple, mce die
w@2007922051 e. 3-16 weeks) after birth, they gr oRCHEP®06/008237
much sl ower rate than wild-type littermates and all
m ce devel op scoliosis. Three weeks after birth,
muscl e strength is significantly | ower conpared to
wild-type mce. The hi stol ggy of affected nuscles is
very simlar to that of humlin patients and is
characterized by great variation in fiber size,
extensive fibrosis, infiltration of adi pose tissue,
FEBS bettl 41601):33e38) lase basert ermhomelogbnsasszombinatienbl ood. |1 n
addi tion, the hindlegs of Ilamnin-a2-deficient mce
beconme paral yzed after a few weeks and abnor nal

The prféh@tylpeaifuém.nﬁaaz bedarierait Yrﬂde bmstaly&egaﬁbléalth@aumuSpathmogy For
system Thus, these mce wel | recogni zed

and
examp{;@i Aucs dl?s%@f'Yn@)Eeﬁ 150‘?"*%%@8%@(‘?19“\%@9@&%& 'i“HFh slower rate than
wild- tyé’r@h’igﬁagﬂagegst éfgzgﬁl%ic%'@e\/é%es’do}{éé?ﬁ THrge desRSaRer Bt TALSEId strength
is significardlydewer eempaied e MilddyRe ity The Ristrlegw ot affiesteshmpsdigs is very
smﬂaerWﬁ'EP'?ﬂanﬁ% ‘b%h@ntéoé'ﬂcg?so'chira‘%fén%@ BWbVéa\eran%ﬁér? iMSFber size,

In nmouse nodel for defi'crent in
extenswarﬁbmws laﬁltreim @ésﬁdmsesnwea ﬁgd éugm&yeﬁ ok ereatine kinase in the

blood. Qﬂ%ﬂ)ﬂu%ed%%@ég’oﬂﬁmme&f dbfi %@ﬁterﬂlc@" t}elaom@ LfgaEFQI'y&ed after a few

sutviva
weeks ciyw/ abynommak myelirsdtied aant be \oblaertvled i he ceﬁtnal mén/sus system. Thus,

these %Egggﬁé lraawlg@r{g%ﬁ?gs%vcﬁ%pénqmgﬁ;ﬁ(yﬁ% ea%tﬁgﬁ?&l dlggo&n&gnﬁe potential

molecuiar rhestwanisoms gregerlying2be digease.i n 0. 5% et hanol ) was
applied to 3 week old dyw dyw -m ce by intraperitoneal
(i.p.) injection once per day; fromthe 4th week of
age onwards m ce received the sane concentration of
Exammemgapll once per day by gavage feeding instead of
application. The final dose of om gapil given to

e el NA0 B P DY IR AehBe E R BHm
(omlgapil)mrwn(lmgate vYas testenl in g 20089 modéinfoo MDIC YA defi¢ierd in laminin-
o2 exefReigeh SR LAY LR BEOSa Ay Ry W arated ilh omigapil
Their sQfviva rate ekdsatbmipared xehombzy gbus Rydepamiek trebidd with vehicle only. For
this, orapagégﬂ'%g?@s \F%:ir |?1| 0. gl’/c\(?v/vr S&%‘né{ﬁ% at ﬂﬁale%nlc\ér?tlrgt{gn 3#?0“ r;]tg/ml. The
treatment regime was as follows: omigapil (20 ug/ml in 0.5% ethanol) was applied to 3 week
old dy"/dy" -mice by intraperitoneal (i.p.) injection once per day; from the 4th week of age
onwards mice received the same concentration of omigapil once per day by gavage feeding
instead of i.p. application. The final dose of omigapil given to dy"/dy” -mice at all times was
0.1 mg/kg body weight, once daily 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). Control mice received the equivalent amount of vehicle only.

Surprisingly it was found that omigapil significantly prevented from early death in dy"/dy"
mice. As demonstrated in Figure 1, 6 out of 15 (=40 %) vehicle-treated dy"“/dy" mice died



Surprisingly it was found that om gapil significantly
prevented fromearly death in dyw dyw m ce. As
waleowonsosated in Figure 1, 6 out of 15 (=40 % PCT/EP2006/008237
vehi cle-treated dyw dyw mce diedwithin the first 80
days of age while in the om gapil-treated group only 1
out of 13 (=8 %9 animals died at this age. It can be
concluded fromthis data th om gapi|l prevents from
early norbidity and nortali in an ani mal nodel for
muscul ar dystrophy caused by | am nin a2- deficiency.
Figure 1 shows a Kapl an-Meier cunul ative survival plot
within therfirbt 8@ daysof agawhjle ilehvdoomigapiiivedied groap oy & out of 13 (= 8 %)
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morbidff BAEThoralityTH GH| sMimalymbaeIray musalfat aystBeiHgt tdused by laminin a2-
correction in two nouse nodels,”™ J din Invest 102(4)

deficiemy4- 52) and randonly assigned to the vehicle or
om gapil group. In total 15 and 13 animals were
i ncluded into the vehicle and the om gapil group
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dyW/dyN"Hz?gé g (g;eﬂ#:gyﬁx&%&\!r@g{g féftE@‘?ﬁeftflf)d described in (Kuang, W., H. Xu, et
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exp res i ng ~at
omigail groepnin thtahd 2yayeiut3 at;zWaﬂg/wem irslugeddntortbatvediold apd the omigapil
] ' Their individual body wei ghts were assessed
group,gégplg@f“él conpared to honobzygous dyw dyw nmice treated
with vehicle only (control group). For this, om gapil
was given to yw dyw m ce at doses of 0.1 or 1 ny/kg
E ’ﬁo y wei ght, respectively. The treatnent regi ne was as
XamMYR<&ceribed in exanple 1. Surprisingly it was found that
om gapi | considerably increased the body weight gain
Examplen2 Y¥sdrib@isciee thasapkenioalt rerdvat éﬁe&bgur(eibénz(lﬂsﬁ)dxﬁplri- w-ylmethyl)-

11% of the vyehicle-treat dyw d ' h
N-methiERop b Ui i opE e (HTHGRETY o L R3SBEI0t GaPagee mouse
model Yéti M@Oaﬁ\%j@ﬁ&brﬂ?r%lérﬁiﬁﬁh&ﬂ e&pfé%@bbn\/\@tzﬂ'hﬁg %b@‘é? fiﬂhbﬁ homozygous

threshold in the 0.1 and gapl | -treat

dy"/dy"JPisa peere teaatest with Omjgani Téglﬁ I%VIe%aqué%elglptgrwqrﬁ,a§sessed daily
and cofBated MthoR1Bz950Ud apPv@ranice thda®B WRAUWeERttle only (control group). For

this, omigapil was given to dy"/dy“-mice at doses of 0.1 or 1 mg/kg body weight,
respectively. The treatment regime was as described in example 1.

Surprisingly it was found that omigapil considerably increased the body weight gain in
dy"/dy"-mice. As demonstrated in Figure 2, maximally 11% of the vehicle-treated dy"/dy"
mice reached a body weight above 12 grams within the first 11 weeks of age while 25% and
43% reached a body weight above this threshold in the 0.1 and 1 mg/kg omigapil-treated
groups, respectively. It can be concluded from this data that omigapil prevents from reduced

body weight in an animal model for muscular dystrophy caused by laminin a2-deficiency.

Figure 2 shows on a weekly basis the percentage of animals between 6 and 11 weeks of
age with a body weight above a threshold of 12 grams. Newborn dy"“/dy" mice were



body weight in an animal nodel for nuscul ar dystrophy
caused by | am nin a2-deficiency. Figure 2 shows on a
wowe®kiosasi s t he percentage of ani mal s bet weePCBEPR29d6/008237

11 weeks of age with a body wei ght above a threshol d

of 12 granms. Newborn dyw dyw nmi ce weregenotyped and
randomy assigned to the vehicle or the 0.1 and 1

ng/ kg om gapil groups. The H}dl vidual body weights

were assessed daily and the nean body weight were

cal cul ated every week. The percentage of m ce above an
aver age body wei ght of twelve granms is shown grouped

genotyped undiragddmlyaagasig(riedttmﬁbe véhialedorlthevie tlamd T org/kgaommigapil groups.
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total 27 [BAUME25 atiifrfald WeteSificiubed iM® Usevericle] the @1 MRCIHe 1 mg/kg omigapil
defi cj ent in lamnin-a2 expression. Starting at day

group, f‘?q‘ﬂeété‘fﬁyhormzygous dyw dywri ce were treated with
om gapi|. The nunber of apoptotic nyonuclei were
anal yzed and conpared to the nunber of apoptotic
myonucl ei determ ned in honozygous dyw dywn ce treated
ExampieBh vehicle only and to the nunber of apoptotic
myonucl ei determined in untreated wild-type mce. For
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rrg)S wei'ght ‘accordin t he "treat nmen
(omigagdlsest rsbei aj muskigramogtosis sas pested iy yncrttsewa@d@dgrnMQGﬂaﬁ deficient

in lami) Wa%é%}dregs‘?&? I%Sﬁ@p la¥ d5 Hrr%éég lhéhﬁz}?% dﬁ))/\x_@% @fg&o\kgtte' treated with

omlgapileiﬁbasumemf aprFot@Lmysormclel\Ame ahalyied ambtcbrbparsditcl thehmumber of
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the nwmmmtoft lapoptpm‘,lrby@mdmrdaetdmneed ad umtredted wild- type mice. For this,

omioei4§ Bt A 538y KB B3, SO 58 g o e

treatmgniteggintfesddscribed mmmagﬂaehapopt otic nyofiber death in an
ani mal nodel for nuscul ar dystrophy caused by |am nin
a2- defi ci ency.
Surprisingly it was found that omigapil considerably reduced the number of apoptotic

myonuclei in the Triceps muscle in dy"/dy"-mice. As demonstrated in Figure 3, 1.1% of the
myofibers in the Triceps muscle of the vehicle-treated dy"/dy" mice had apoptotic myonuclei
at 6 weeks of age while only 0.7% apoptotic myofibres were detected in the omigapil-treated
group. It can be concluded from this 35% reduction in apoptotic myofibres that omigapil
prevents from increased apoptotic myofiber death in an animal model for muscular

dystrophy caused by laminin a2-deficiency.

Figure 3 shows the percentage apoptotic myofibres in the Triceps muscle of 6-weeks-old
dy"/dy" mice. Newbom dy"/dy" mice were genotyped and randomly assigned to the
vehicle or omigapil group. The apoptotic myonuclei in the Triceps foreleg muscle were
determined by counting muscle fibers positively stained for Terminal dUTP nick end labeling
(TUNEL). For each muscle, all muscle fibers of one cross section were included into the



Figure 3 shows the percentage apoptotic nyofibres in
the Triceps nuscle of 6-weeks-old dyw dyw m ce.
wOeMWno2295dyw dyw m ce were genotyped and randoPdT/EP2006/008237

assigned to the vehicle or om gapil group. The
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e myof | nusc
The traatreemtaricieewas aadescribed/in gramplee!. had muscl e fiber
di anmeters above 50 m croneters at 6 weeks of age while
15% of nyofibres in the omgapil-treated group had
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| ami.ni n_a2-deficien ows t ept a .
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omigapiftréated group had muscle fiber diameters above 50 micrometers. It can be

concluded from this increase in large diameter myofibers that omigapil improves muscle

histology in an animal model for muscular dystrophy caused by laminin a2-deficiency.

Figure 4 shows the percentage of large diameter muscle fibers in the Triceps muscle of 6-
weeks-old dy"/dy" mice. Newborn dy"/dy" mice were genotyped and randomly assigned to
the vehicle or omigapil group. The myofiber diameters were measured following methods
known to the skilled artist (Briguet, A., Courdier-Fruh, 1., Foster, M., Meier, T., Magyar, J. P.
(2004) — “Histological parameters for the quantitative assessment of muscular dystrophy in
the mdx-mouse”, Neuromuscul Disord 14(10): 675-82). For each muscle all muscle fibers of
one cross section were included into the analysis. 7 animals were analyzed per treatment



weeks-ol d dyw dyw m ce. Newborn dyw dyw m ce were
genot yped and randonly assigned to the vehicle or
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foll owi ng nethods known to the skilled arti st
(Briguet, A, Courdier-Fruh, I., Foster, M, Meier,
T., Magyar, J . P. (2004) - "Histol ogical paraneters
for the quantitative assessjent of nuscul ar dystrophy
in the nmidx-nouse”, Neuronuscul Disord 14(10): 675-82).
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skel etal deformation (i.e. kyphosis) was tested in a
The bensfisial iapdethefapeutigatly Aetpvent ieifret ph N-clifanzh Bioxepin-10-yimethyl)-N-
methyl?\]r(gfgt’ng'y@\}?\tawﬁg{w%rﬁpIﬁ]alé(bgctgmgdfglgggll)ofﬁwl%r/réév/ iﬂgé’?%gbé";de?ormatlon (ie.
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weightdgmd dheir kyphesisreas scoredtadt Meweekscobages bpivisuahinspecten and X-ray
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with vehitks iof\Br afd vintleatee adidtpehaidey The treatmentdie\dihé wascas déscribed in
%igonstrat ed by the exanple in Figure 5, the spine of
examp

vehi cl e-treated dyw dyw m ce spanned an angl e of
66 at 11 weeks of age indicating severe kyphosis while
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As derfieristiaféf bpthe SYarGFIBRRIFiReS 5 thd §5iné iof Ul VeéHicleltreated dy"/dy" mice

untreated wildtype mce it can be concluded that i
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skeletat aleforohakign. By comparison to the situation in untreated wildtype mice it can be

concluded that treatment with omigapil can significantly ameliorate the spinal deformation
(i.e. reduction in the spinal kyphosis) in an animal model for muscular dystrophy caused by

laminin a2-deficiency.

Figure 5 shows the kyphosis of 11-weeks-old dy"/dy" mice. Spinal deformation was
documented by X-ray pictures of an age-matched wild-type mouse (A), a vehicle-treated (B)
and an 1 mg/kg omigapil-treated dy"/dy" mouse (C). The kyphosis was quantified in living
animals using a visual scoring system (1: barely detectable, 2: mild, 3: moderate, 4: severe)
(D). 9 vehicle- and 7 omigapil-treated animals were analyzed.
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Figure 6 shows the time of voluntary locomotory activity of 6-weeks-old dy"/dy" mice.
Newbom dy"/dy" mice were genotyped and randomly assigned to the vehicle or the 0.1
and 1 mg/kg omigapil groups. The voluntary locomotory activity was measured within the
first 10 minutes after having placed the animal in a new cage. The vehicle-treated dy"“/dy"
mice showed locomotory activity of 236 seconds while the 0.1 and 1 mg/kg body weight
omigapil-treated groups showed locomotory activity of 330 and 301 seconds. The difference
in activity is statistically significant for both omigapil treatments (asterisk: p-value < 0.05). In
total 13, 15 and 10 animals were included into the vehicle, the 0.1 and the 1 mg/kg omigapil
group, respectively.

It is surprising that omigapil ameliorates several disease-specific phenotypes of laminin-a2
deficiency in a rodent model of MDC1A as determined by (1) increased body weight gain,
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particular.Cainms: 1. Use of a conmpound of formula (1)
or a pharmaceutically acceptable addition salt thereof
for the preparation of a nedi canent for the
prophyl axi s and/ or treatnment of rnuscul ar dystrophy. 2.
The use according to claim1, wherein the muscul ar
dystrophy is a congenital



muscul ar dystrophy, in particular Congenital Miscul ar
Dystrophy 1A (MDCLlA) resulting frompartial or
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claims 1 or 2 , wherein the salt of the conmpound of
formula (1) is a salt of a mneral acid or an organic
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The use according to claim 3, wherein the organic carboxylic acid is an optionally
hydroxylated (C1.7)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 (C4.7)alkene-dicarboxylic acid, optioally hydroxylated and/or oxo-
substituted (Ca.7)alkine-dicarboxylic acid, an aliphatic or aromatic sulfonic acid, or

an aliphatic or aromatic N-substituted sulfamic acid.

The use according to any of claims 1 to 4, wherein the salt of the compound of
formula (I) contains an anion selected from the group consisting of chloride,
perchlorate, bromide, iodide, nitrate, phosphate, acid phosphate, sulfate,



of the conmpound of formula (l1). 8. The use according
to any of clains 1 to 7, wherein the conpound of

WO 200022851 1) or a pharmaceutical |y accept abl e BAHEP1006/008237

10.

salt thereof is admnistered orally in formof a

tablet. 9. The use according to any of clains 1 to 8,
wherein the conpound of fornmula (1) or a

pharmaceutical ly accept abl e17e\ddi tion salt thereof is

used together with a second therapeutic agent. 10. The

use according to claim9, wherein the second

t herapeutic agent is selected fromthe group
conaéthbhesuifohaigl ucsthamdsuifosater oibdszemesslufjanate,  p-toluenesulfonate,

Iaﬂ?qlqbl r%iefc’rj%%-gnllfobnlattggisglgatg,hﬁ-gyrcPo%%gﬁps%ar%gge, carbonate, formate,
acetate, propionate, pivalate, glycolate, lactate, gluconate, glucuronate,
ascorbate, pantothenate, oxalate, malonate, succinate, glutamate, aspartate,
tartrate, bitartrate, malate, citrate, aconate, fumarate, maleate, itaconate,
acetylene dicarboxylate, benzoate, salicylate, phthalate, phenylacetate,
mandelate, cinnamate, p-hydroxybenzoate, 2,5-dihydroxy-benzoate, p-
methoxybenzoate, hydroxy naphthoate, nicotinate, isonicotinate and saccharate.

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".

The use according to any of claims 1 to 6, wherein the compound is the maleate
of the compound of formula (I).

The use according to any of claims 1 to 7, wherein the compound of formula (l) or
a pharmaceutically acceptable addition salt thereof is administered orally in form
of a tablet.

The use according to any of claims 1 to 8, wherein the compound of formula (1) or
a phamaceutically acceptable addition salt thereof is used together with a second
therapeutic agent.

The use according to claim 9, wherein the second therapeutic agent is selected
from the group consisting of glucocorticosteroids, calpain inhibitors, inhibitors of
the proteasome and antiinfectives.



