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WO 2007/115776PCT/EP2007/003067 USE OF N- ( DIBENZ(B,F)
VAXEPMNLOsYLMETHYL ) N-METHYL-N-PROP-2-YNYLAZ.INE-r/mpa007/003067
(OMIGAPIL) FOR THE PROPHYLAXIS AND / OR TREATMENT OF
CONGENITAL MUSCULAR DYSTROPHY OR MYOPATHY RESULTING
FROM COLLAGEN VI DEFICIENCY 5 The present invention relates to
the use of N-(dibenz(b,f)oxepin-10-ylmethyl)-N-methyl-N-
USEr G- 2y ny| A RRABEAR oF p hexRTIde U ie Ay RInED Uabimdﬂi:}tomsak:)miri&&fymmg
ophylaxi reatment of muscular dystrophy, preferably
e L B RN b i eIy s
dystroPHF RS R (IBTAPASHE gRBSVI- BT iERGY SeehzeEsBothlemr myepathy
(BM) and Ullrich congenital muscular dystrophy (UCMD). Congenital
muscular dystrophy (CMD) is a heterogeneous group of muscle disorders
15 characterized by muscle wasting, muscle fiber necrosis and fibrosis.
The feature that makes it distinct from other muscular dystrophies, in
particular to limb-girdle muscular dystrophies, is the early onset of
symptoms at birth or within the first 6 months of life. CMDs are
predominantly autosomally inherited diseases. Today, CMD is S
Thesplagentpedsiniorsaiaied dimBOhsﬁSﬁasq&E%mm.@Bib.ﬁiﬁ@@ﬁﬁ%ﬂfwfh-methyl-!\d-
> (20 lar 20disordeys. gene, lpcation;
Do e ot LB By BT g e B aHULCEt ot ofBget for the
PropRiga%. angd/gry tieryeciVEl @sistigiroystoeniay e prefedeliticooygaitanliyuscular
dysfrilsniato toglifiiant VEIYEMES: LIS ORgSRIMYSEUIAAYRIAP Wiiagen Vi
deﬁ&%l,l{(i;(:h CMD, Ugl\/htfg which is clinically more” )
nCy such as Bethlém myopathy (BM) and Ulirich congenital muscutar dystrophy

(UCMD).

Congenital muscular dystrophy (CMD) is a heterogeneous group of muscle disorders
characterized by muscle wasting, muscle fiber necrosis and fibrosis. The feature that
makes it distinct from other muscular dystrophies, in particular to limb-girdle muscular
dystrophies, is the early onset of symptoms at birth or within the first 6 months of fife.
CMDs are predominantly autosomally inherited diseases. Today, CMD is subgrouped into

- several distinct diseases based on their genetic origin (Kaptan JC (2008) 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 V! deﬁc_ienc:y clinically falls into two different syndromes,
Ullrich congenital muscular dystrophy (Ulirich CMD, UCMD) which is clinically more
severe and Bethlem myopathy (BM) which represents generally the milder forrn. Both
clinical syndromes are termed CMD with Collagen V! 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 (Col6AZ; OMIM 120240) or coliagen VI-A3 (Col6A3: OMIM 120250).
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25 severe and Bethlem myopathy (BM) which represents generally the
woitder/asntsBoth clinical syndromes are termed CMD with Copag@reMb7/e03067
deficiency. The estimated prevalencezs below 1 in 100000. Bethlem
myopathy (OMIM 158810) is an autosomal inherited myopathy with
contractures 30 caused by mutations in the gene encoding for collagen
VI-Al (Col6A1; OMIM 120220), collagen VI-A2 (Col6A2; OMIM 120240) or
collagen VI-A3 (COI6A3; OMIM 120250). WO
2007/115776PCT/EP2007/003067 2 Several mutations in Col6A1-6A3

ina.to B thy d
SPGB P LR I A TS B SREA verty nave beor
mappsstdeny. ghamsierired 4286%@@685) AT feishdysish ph@eespelsiiagen VI related
a;s&*a@@ctmse @eﬁé@aébl@ﬁ@m Gﬂ%%@egiéai%@n&t%ma%%e@ d by a

almost the rule (Berlin' E, Pepe 5 (2002) Collagen type VI an ate

Vaf@@&&w%@ﬂﬁ@mﬁ%ﬁé&ﬁ%ﬂfa'wwwpﬂﬁvemgmag&ﬁaméﬁ@wE Pepe
G., E(am)Jcam@@&atr@wwalaﬁdl%fé&%) J&l@-@bm%&rﬂé@ntﬁméﬂﬁom Ulirich

scie?gé%%tﬁhtg%zsea %wggrcontracr;ur%s |tho év ?%% 1}?2 W]e clinical

course o ly prSBressmg an
presgsyationlfinf ﬂﬁ@pa@tﬂi& rwé@wappam\me Wéhknesgmwﬂeesand without

wedidgiatpausslase dmpake hangistal W?'%ﬁ?@s@ﬁﬁ%ﬂ@ e t}Léa@”‘ decade

flexors. The most typical and frequent clinical sign of the disease Is t

abop} hialf ek the RafleR dF@?‘EeSBF’ﬁ?THY&HPF‘eﬁaﬁg%%ﬂﬁ%S flRviyes proximal muscles

moreanua@imesmsb@gIb@w@r@hwmﬂmrm&mew%lmﬁm&?@@%ﬁ frequent
ct S5Ullrich scleroatonic / con

cin €31 SHTUFHE HESR it R U SRR § SRR pagp e

flexigfutetioifaciviee @ot@ﬂleb%m@md@emgﬁw@mem &cBitrshbyes can

dontfridig (K0 emicaPlr@gr V! related disorders. J Med Genet 42: 673-685).
The disease presents as muscle weakness of early onset with proximal

joint contractures and striking hyper-elasticity of the distal joints as well as
ussﬁmmmmiog@amamehgum@aswaa oredophd amdmb‘rIWWmeinrerany is
ty o, wal e epende
Cha&g%%%%}: S on nﬁéllléetn}%l:ez %}1%%?1 ?ﬁ%progr SSi o??ﬁ'g di 89 AK &

Bushhur ¥ By 620815) d@@@ﬁqﬁﬁem Gelatechrirpaisrand Mesidsanahd2ahzBi6ss). The
d:seﬁé@xﬁ?@bﬁ%géﬁd(&%%@c%g% W@aﬁ?dﬁ@'vﬂ%ﬁ?@?ﬁ‘éﬁ%{hg%i’?@fums and

to marked Ion finger flexion contractures and tight Achilles tendons

striking SYPRBRAIRIRE §f Hhe ) 191518028 WAl E e S G GRIGANG Weakness is
prof@ﬂwmndlebmt@;hmﬂy redtbiei maleasptibvey hleDgsiity hutwaapd Eﬂﬁependently or

walk' @é %’ﬁ!ﬁﬂgt Qtglo ﬁ t%] istinctive f

rﬁ/se}rsve In L?C#k/l atl nts §r%623 ggﬁ? % nrc%lsglggatlgrl]s and pr?l%'esFé%q of the
dlse%%hmi%rae%ﬁﬁw%lwbuﬁﬁvamms @6”&&3@ Higiditke M@ sksaliabiheand variable
proxi@n@ﬂ@ﬁﬁbté@tﬁﬁé@'%VI%QIFRGOM@FA"F ERRLgNER \ﬁéﬂ/% marked long

shby KMD 005) Collagen VI related 30disorders. J Med Genet 4

fi ngeé%%gg)cont ctures and fight 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 disiocations 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 V! refated

disqrders. J Med Genet 42: 673-685).
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WO 2007/115776PCT/EP2007/003067 3 Treatment for patients with BM

woAdH Mg is supportive and follows identical principles, butdepends.in, .o~
its intensity on the severity of symptpms and the age of onset. Children

with a severe UCMD phenotype require active management as soon as

the diagnosis is established, to promote mobility and independence. Early

mobilization in a standing 5 frame is important to achieve upright posture

and protect against the development of scoliosis and other contractures.

The contractures of UCMD patients in particular tend to be aggressive and

may require surgical release. Scoliosis often develops in UCMD patients
Treaifhens ifisPaieni i RV aRDLIHMENE mEpreisanscivowRidsbRalRrinciples,
but dem@wwmﬁmgyw@?rﬁgeeﬁ@r@g@@s;'ﬂsné@man%%?@iwsn@pfchmren

. fespirato unction, including spitometry and overnight pulse oximetry . .

with & EReLS HCN PHEPRER 5SS S0R DiRaRR AT e n et difsaghosis i
estaliiskeidrdn-perardsom@ilibt anq20denantizsheE N BECiyworkbiiaptiowntilasosfanding

framéwnmwg;eaﬁﬁléwmaﬁ%&éﬂ%sarﬁpw&%%e'agxm@*{ﬂssdegempmem of

_congenital muscular dystrophies, congenital myotonic dystrophy anc
scoliasi AN QB RRRACHES ! 18 SBTHEFRBS AF A5 tRith FRkierias tend to
be aygriiisiienaistaliyyl vdrepemesdiescrsiensy) edislior sesonibugeadeifoucmbD
. UCMD,patients and can ke gffective in.teducing symptoms, prgmotin
pate R ) SISO Mot il TR OTUT &) 49000 anagemen
includinpgsmingl romgenisioe premenitiprogressldnenReguladcleseestwewish of respiratory

functBRUSRENSAY Hinaedsy %r%%@@nﬁ&ﬁpﬂulgg%i@%tﬁ?@uH?e@,'\/]sfrﬁﬁgﬁé?ﬂfor all

" failure with diaphragmatic involvement may supervene even before loss 0 -

patientsuilariagrn Yorslpigstalisesem HYRIAreRfaisraraib k. prbshyidQR4sr 117

ENMChesfriciesp ! 'on&mimci:lrrﬁluanml an¢hpreHFaNaR cqalm?éﬂa%i_@a;ﬁjw- congenital
iothera W rly,and aggressive.use of antibigtic a

myop g e Dl B R R GRS el ane swa

Neur@%tﬁﬁé-d@iﬁﬁ]ﬁie@iﬁ@i@wD?paﬂé'ﬁtgmawmﬁfe@tm@mtumajommﬂetmn usually
becoR¥EaRRMELINEAake e Bhiskosatintadneflr Censol i YIthae BNBOBfeactive

) specialist may be needed to 25boost energy intake; for serious problems,

in re g3y BIP BHeH RIBMRHRGHA e HERt B RATBEE SCRBRHRQ (Mellies U

et alwehlgligaironbhephoieninvasiedyingtfigtiore Sentanieetoraisitogusivistests with
which js suijtahl e prophylaxis.and/ogtreatment of = . .

e B el D s B B AR By e i

diaphFragiiie) ineh@Emiatlnmay chueaIveRsifevtitiopeforth Beshie awogatiep, and

sympihh8) itiibenmilg) e idhgatRacttnn Rfisin @l cepiansiend WM fiuenza and
pneumococcal vaccination. and physiotherapy, as well as early and aggressive 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 underiying 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 specirum of clinical symptoms and Ullrich



4 congenital muscular dystrophy (UCMD) at the severe end. In one
aspect, there is provided the use of a compound of formula (I) /% or a
pharmaceutically acceptable addition salt thereof for the preparation of a
medicament for the prophylaxis and/or treatment of muscular dystrophy.
The compound of formula (I) or an addition salt thereof is preferably used
for the prophylaxis and/or treatment of congenital muscular dystrophies, in
particular Bethlem myopathy (BM[)N?r Ullrich congenital muscular
CEpBEIshYUIENRD TYeSaRinG HeM hatahe $s 1R e enes encoding for
collagen VI-Al (Co/6A1), collagen VI-A2 (Col6A2) or collagen VI-A3
(Col6A3), respectively. The compound of formula (1) is
N-(dibenz(b,f)oxepin-10-ylmethyl)-N-methyl-N-prop2-ynylamine, also
IrkpbwvAsasBniigapils Pravidethisuie of fopeukRoUNGPERIE R Bof has been
proposed and investigated as potential treatment option for various
neurodegenerative diseases in which otic cytolysis plays a role.
Such neurodegenerative diseases imgebral ischemia, Alzheimer's
and Parkinson's disease, amyotrophic
lateral sclerosis, pEtiple fpsis, tyf¥s of glaucoma, retina

use of the compotirg-oTformuta
these diseases as well e_,k-._,a-' for the prepara(qipn 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

ofoempita () Jeiecisctoolycespldblay AetdiMI® salt thereof for the preparation of a
2007/115776PCT/EP Vi -
RS (ST bR IROHAR, e BIRIR AT HIRIR S

Glyceraldehyde-3-phosphate dehydrogenase, the putative target of the

TREtENAROHE GIMReUNS CePas4Rkiand B deskaityk rEfiarhhesdd for the
27 :§821-582 ()]))._5 Th?ﬁjh rmaceutically acce ég%lre %d ition .salt of the
(0]

Pg Y)Sﬁ'ﬁd%’? mHF’aa e r%fe?%ﬂ?gf 5Itr%¥a mlnerglsa{gﬂqic‘)ersan'%r grﬁtligular
Bedinsoxytigcmeithyl iBMnord prsfe aenbeniabdintsniahdysterntiy cdddiyliesulting

frafid-isanRRIANMY hylioxdaterh (Gl dalkaraic/agid, @d BRYPNSIYagen VI-A2

hydroxylated, aminated and/or oxo-substituted (C24)alkane-dicarboxylic
(Gl Ao sRbRARY KA Rite arhBr X6 Eubstituted

(C3_T7)alkane-tricarboxylic acid, an 10 optionally hydroxylated and/or

0=z itute alkenerdi [ [ -opti QX N )
e o N-prop

2RRIERASAIKIRIN BF AR SRRal b carBRRATE RTJaBBHIREY YUl thereof
hasidbdama frsieprefedraavestigatimeny thetadlditiaresalicof thetompsundrious
ngtﬁrfgdr%lgge(rlgtive diseases in which apoptotic cytolysis plays a role. Such
neurodegenerative diseases include cerebral ischemia, Alzheimer's 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 (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. 1t has furthermore been reported that the compound of formula (1)

binds to glyceraldehyde-
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15 contains an anion selected from the group consisting of chloride,
Weeretlonares bromide, iodide, nitrate, phosphate, acid phosphqt@mfz@tgmmﬂm

methanesulfonate, ethanesulfonate, 5enzenesulfonate,

p-toluenesulfonate, naphthalene-2-sulfonate, bisulfate,

N-cyclohexylsulfamate, carbonate, formate, acetate, propionate, pivalate,

glycolate, lactate, gluconate, glucuronate, ascorbate, pantothenate,

oxalate, malonate, succinate, glutamate, 20 aspartate, tartrate, bitartrate,

malate, citrate, aconate, fumarate, maleate, itaconate, acetylene

AARARISISIIAS SR AR € oo
(19@%eth@mmmwmmmmmmeqmgmaae Brmwﬂa&te atmiget of the
antRPSRIAA MR ANCES PRISAR Rl RMRRIMADE thesafdiion,salbefdhe, saog)

compound of formula (I) contains a cation selected from the group
consisting of Ht, Nat and Kt. The maleate of the compound of formula

The(bhaﬁnaceuticaiiy acceptable addition salt of the compound of formula (1) is preferably

10 | hyl
= s R 3 LR S ST T Aol 0 % A8 i i bociment e
Orge oo MGG%GFCDH’BQSaHWWQWWEWYBPﬁﬂ@ﬁ’tﬁﬁ(ﬁdﬂoaﬁﬁﬁbt@n aily
hydfd¥§IRIESENL AMaRtion isalse dé&&f&%l%éﬁt@té‘&‘*t? d | iégﬁé C?mmﬁglfﬂ acid, an

hylactlc treatment of a mammal requiring treatment ation

Opt'Bf‘é)H e@@%@%n%ﬂ@%o%ﬁ%@?@%u(Q%W@k@f}?h@ﬁﬁMil@al@C%d an
optuﬁﬁ@l@pﬂ%&d@o&d@w M&ﬁeﬁﬁ@fégbébﬁd@@RM%&@@—@EQ@B@W%E optioalty

lar d Str s or
hyd@%ﬁ%mg Fom mu }%/ﬁg#% ﬁr%? dy{;eﬂzs e'%%o gﬂ%p 8|%%%n36 %@b%ﬁogfromahc
sulfefiieait desoridiehaticfor@roobtit heaubstibdailaufanse kidlystrophy or

Bethlem myopathy. It is preferred that the compound of formula (1) or a
pharmaceutically acceptable addition 10 salt thereof is used together with

tn aafg&é&ﬁ&fﬁé‘%ﬁﬁauﬁmaaememomepﬁé?@mysﬁﬁ S6 bk sREepERdicchderpula ()

canﬂawymmﬂmaﬁmtuaeﬁdm Wb%@ﬂ?@%f%ﬁﬂ!@%@aﬁé&@mﬁﬂe bromide,
a e resu rom,colla eficie

oo R s SRR SR renas

benwmuﬁgt@ﬂmﬁgngte naphthalene-2-suifonate, bisuifate, N- cyclohexy!—

sulfdmeted EBRtRA%YE SrORRIEN - BBy BroXNRRRY Lt A Re QG gnﬁ):tgwcgruconate

15 corticosteroids, and anti-infectives. The glucocorticosteroid is for

glucuonae)e @éﬁfgﬂﬁfﬁ)re@ﬁ%ﬁwaﬁ sodfaiateucdnAieeiseluMEHBRS) oplutamate,
aspatizfiaz danrai¢, abitantieatd hmantieineitives acosadanselericdrstiate, itaconate,

n h for th ramen r ory
oo RN SR, R R, e AR RIRD pancot
Ciﬂn%ﬁﬁ@na@éﬁﬂ’éﬁﬂ)ﬁb@é@@@t&bI@éd@llmfsaﬁhﬁezeefean&metbexMzoate, hydroxy
napHREALSHESRARSISARIAKINSRIHIEWUaNRRARlY, 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
In anftheutstiEmehem bodimdattahecadivtiomeaat de asé eompbing B¥@ormula (1) contains

a catiBFGREHUS RERNIRe GPoup consisting of H, Na* and K.

The maleate of the compound of formula (I}, i.e. N-(dibenz(b.foxepin-1 O-yIimethyl)-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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The compound of formula (I) or a pharmaceutically acceptable addition

waRbohereehds preferably used for treating or preventing weakngss@Wo /003067
loss of skeletal muscle tissue associated with congenital muscular

dystrophy or rnyopathy resulting from collagen VI deficiency, in particular
UCMD or BM. Specifically, the invention relates to the use of a
30compound of formula (I) or a pharmaceutically acceptable addition salt
thereof for treating UCMD or BM and clinically intermediate forms of
muscular dystrophies or myopathies WO

Th 2007/11§776PCT/EP2007/ 03067 7 resultrgg from mutations in the
CBEAS PLHORy S ANMICIERY AT S8 REHREGIRARY EO?HE&ian"%PW‘aC“C
tredonendlaf(y meaaplzrsqaantdadlyiaecepiaidrmkbtaticabftharetictive amount of a

cortfeUia S el o1 Fharmacsyealh Acepianls sl sl fgreot for ne
pmga},ﬂg@ﬁ@w/@gﬁr@@qg}ent of muscular dystrophy, preferably muscular dystroph:es or
myd&émh%n?éﬁimﬁ@ﬁakﬂ Hoyhmatbyh-heneshub NaRietdrdr iR amggw\m (Col6A1-3)

leate. The eff d ft t dient em
CINGEIY GRPRSTRRG G e P i o SE0 B T h TR or Bethlen

myggehifipistration, the condition bemg treated and the severity of the
condition being treated. Such dosage may be ascertained readily 10 by a
person skilled in the art. In humans the compound of formula (1) or a

It is pHgferEskilimt Ay seawnubhadamsiestltanarebeimpeeidiaaly acceptable addition
saith@[@@M@@Wtfﬂﬁ%@g&Q%ﬁg@ﬁb& té’gégtn?ﬁg?'éhg?@@oly the second

refe ab in a dosa e of 0.05 m 04 /day and most
e o AP T SR DO PE S S b gtnologica
mamimtpbuml of furrscla (eekrephaesaditeytitally ectapdabld aiditiencsalEven more

prefat}g BRof | therel Y Al ﬁéﬁﬁ{eggég?%@ 8&3&%&?%@&@% rébi?égmstlng of

st3mon S, more p Ieast months, most

'deb@mﬁaﬁths té: 11-21lmemﬂytéﬁw@w&th@mummé%naﬂ.aqttﬂrtmuis@ag)e gluce-

cortRURBIOMS (amber exampRANotREIsivelFRetMAlaN &f MYSCl&ampe  6a-
meﬂ?g%hkness respiratory problems) associated with 20UCMD and BM

TRISRRCCON R GLReiEAts (ROmERTRiRh RS aratnE Apaltet®). The

anti-infectives are suitably selected from anti-infectives which are routinely used for the
treatment of respiratory infections in BM or UCMD patients.

The compound of formula (1) or a pharmaceutically acceptable 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 formutation containing
at least one of the two therapeutic agents.

The compound of formula () or a pharmaceutically acceptable addition salt thereof is
preferably used for treating or preventing weakness and loss of skeletal muscie tissue
associated with congenital muscular dystrophy or myopathy resulting from collagen VI
deficiency, in particutar UCMD or BM. Specifically, the invention relates to the use of a
compound of formula () or a pharmaceutically acceptable addition salf thereof for treating
UCMD or BM and dlinically intermediate forms of muscular dystrophies or myopathies
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effect prolonged treatment is recommended; the preferred treatment is
wifelong: ARy, suitable route of administration may be employedljngP 0077003067

providing a mammal, especially a-human, with an effective dosage ofzthe

compound of formula (I) or a pharmaceutically 25 acceptable addition salt

thereof The modes of administration include rectal, topical, ocular,

pulmonary, oral, intraperitoneal (Lp.), intravenous (iv.), intramuscular

(i.m.), intracavemous (i.c.), parenteral, intranasal and transdermal.

Preferred modes of administration are oral, intraperitoneal, intravenous,
resi*}hranwscular, intracavemous, !garenteral, intranasal and transdermal,

Bfed

R ThP SR UtniThiSF B AT easris By RdreRsteRnsianeffective amount of
theadonipistriadiosf. faViEk20QTY 1415 &7 PR ERLEZNPO306 Tl lBe £RIMBPUBS: thereof,

ul . ceutically acceptable addition salt thereof is .
P B PR Shatan ppnonium sais
angdsagerisiui intieiesazglbiibkersinpiisy tpatividey-pustiodd!- moer@yasi-ammonium
maf’gkets, cachets, elixirs, aqueous and oil-based suspensions, emulsions,
dispersions, solutions such as sterile 5 injectable solutions, syrups,
aerosols (as a solid or in a liquid medium), capsules such as soft and hard

Thegeffdirticapsuiagesupinsitatiog SijHaiRackaapbpouvaess. Va¢h88pending on the

> ts rosols. Tablets are most preferred. For oral
e b o
a”dp?%@,s@fﬁﬂﬁfp@fﬂbg,%ﬁim beingdreattdpSiicicdssage syayiiss adttertiined readily
by RArpeesal. sxisal andinhalative Anplicatian mt%%fémﬁﬁar&%%%m or a

suspen |or]s, easily reconstitutable dg preparations ds well as sprays.” ™
PhapmaceHicaly areeeiais ARrBioR Sallhasess ispafabluadmipistesepamedosage
rangeidftib saiy/dsyte v parmae bierstapihiany cdifieange of 0.05 mg/iday to

40 rREALDAceUH ier, The pharmaceutical preparatjons for yuse in
R A T FRSREebS BORERES TS STy e
procedures using well-known and readily available ingredients. Such

Fuﬁh&[eﬁé%rﬁaﬁm%Fiﬂi%ﬁaﬁHﬁ_r%rsgl‘ﬁﬁﬁnggé‘ﬁﬁgﬁﬂfgygécgp%fe addition salt
blr%ders. 0In making the formulations, the compound of formula (I) or a

ther%% 5Pl ?ﬁ%&llﬁg&%ﬁfﬁfﬁg at least once a day, preferably for at least 3 months,
more preferably for at least 6 months, most preferably for 6 months to 12 months to

observe the initial amelioration of the disease symptoms {as for example but not

exclusively amelioration of muscle weakness, respiratory problems) associated with

UCMD and BM resulting from collagen VI deficiency. For maintenance of the therapeutic
effect prolonged treatment is recommended: 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 formuia (1} or a pharmaceutically
acceptable addition salt thereof. The modes of administration include rectal, topical,
ocular, pulmonary, oral, intraperitoneal (i.p.), intravenous (iv.), intramuscular (i.m.),
intracavernous  (i.c.), parenteral, intranasal and transdermal Preferred modes of
administration are oral, intraperitoneal, intravenous, intramuscular, intracavemous,
parenteral, infranasal and transdermal, whereas the oral administration is the most

preferred mode of administration.
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addition salt thereof is usually mixed with a carrier, or diluted by a carrier,

Wwat anelesegwith a carrier, which may be in the form of a capsy@r&g%]@,pmmm
paper or other container. ~ When the carrier serves as a diluent, it may

be a solid, semi-solid, or liquid material, 25which 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,

T"h§ é/vm lpyrrolidone, 30cellulose, water syr%qymethyl cellulose, methy

I A s 2 hbammageEE A ERIbln PRAERl, thereof is
preféi@uR0 Gghiliatd 6 RS/ BP20STe0806Y ﬁniﬁhedomruiamwmn‘rhe dosage forms

mclﬁgg't'%n ”ytg}flg{ge !)Lfﬁ)g' FQ,QU?&e OV\é\éeetl%nglgz%% éjcl:ﬁ'% ngc%%goets elixirs,

suspendihg agents, pre's vmg agents, sweétenlng agén
aOURKSiAGhGiMEsedTHRRBRENS! AIRUIaRNBUbERpeSENEs mt@mheuch as sterile

injeBBRENYBILEBIRO Used dapeaes QRS i iRmeAicing! @%u?e@such as

be administered orally mtravenously, intraperitoneally, intradermally
Soft AR ARSLARIAY, FRPSHRSR RN brHIeAg- AR L AieRTd Biches. creams,
ointfoemislarft) ssepisMatestoa ynescpptibledsaddition salt thereof may

For oral application suitable preparations are in the form of tablets, sugar-coated pills,
capsules, granular powders, drops, juices and syrups, while for parenteral, topical and
inhalative application suitable forms are solutions, suspensions, easﬂy reconstitutable dry

preparations as well as sprays.

Accordingly, the compound of formula (1) or a pharmaceutically acceptable addition s.att
thereof may be combined with any suitable pharmaceutical carrier. The pharmaceutical
preparations for use in accordance with the present invention may be prepared by normal
procedures using well-known and readily availabie ingredients. Such ingredients can be

excipients, ﬁiiers; solvents, diluents, dyes and/or binders.

In making the formulations, the compdund of formula (I} or a pharmaceutically acceptable
addition salt thereof is usually mixed with a carrier, or diluted by a carier, 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, sorbifol, mannitol, starches, gum acacia, calcium phosphate, alginates,
tragacanth, gelatin, calcium silicate, microcrystalline celiulose, polyvinylpyrrolidone,
cellulose, water syrup, methyl celiulose, methyl and propylhydroxybenzoates, talc,

magnesium stearate and mineral oil.
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be formulated so as to provide quick, sustained or delayed release of the
wactive i@ingredient after administration to the patient To this epgytB&y47/603067

compound of formula (I) or a pharmageutically acceptable addition salt

thereof can for example be administered in a sustained-release

substance, in dissolved form or in a plaster, optionally with the addition of

agents promoting penetration of the skin, and are suitable as

percutaneous application preparations. Forms of preparations that can be

used orally or percutaneously may 15 produce a delayed release of the

compounds. The compound of formula (1) or a pharmaceutically
The;lEptaiRN g deRforrdiPiRtie e dsidalicatinge saseks M@Qrﬁﬁ%ﬂ&&mhﬂs@mg
andofubsedasypBAKN peRidicMEsT¥ataJantdreaimesieRemd 20 Thering agents.

following examples further illustrate the invention. Animal model of

myopathy resulting from collagen VI deficiency Inactivation of the collagen
ThevahaicCol Gakiliganeubgtanceras galadithe givouwdsdheckof to 268 werisdepends on
whéﬁ‘féq%g)rnwtﬁﬁg YR @3%@'98& nistébd 1S3, %PQ@&%M&;?‘? r‘ﬁ?ﬁ?&ﬁtoneai!y

induces early onset myopathy in the mouse: an animal model for Beth

'“trﬁﬁﬁwﬁmy*ﬁqﬁm%@&’nQtﬁ"@f@@yﬁﬁﬁaﬁd?ﬁmﬁﬁiﬁbs col6al-/-

mutants lack triple-helical collagen VI resulting in a phenotype that

gexs)eecrgfgles BI}/I{UCI\/;;3 Q Qlyga atlent tscgiTy%eactobe%?éb pﬁﬁc It hereof may

, CO Ice S IS O oglca

be wmfajed n@@r@gustanwpwagoqytomsmedowouweuatbrratmm fibdhe active

ingreAERe Wote MPUBRIRR AL A9 WS 8RRk SHIMIRIBH. Qﬂ@’éﬁﬁﬁ% B BPRISnula (1) or a
and necrotic fibers are particularly WO 2007/115776PCT/EP2007/003067

phair@%aﬂ%ﬂiv@ﬁf@@%@ﬁ@ﬁ%ﬂ%@&ﬁ?@é@?ﬁmw&@ﬁ@i&ﬁ%a%mfsr edin a

susirdG MR H3arsBhdteRed; i Easeeped}oéao&zh@ﬂiag&ﬁ typeovibndialaiediddition
rders: B hlem athy and Ullrich scleroat n| musculard stroph

of aée plJ rjmﬁ,o% I’IC C%Jﬁr}ok%% g@l aIE%r%Her mvest%ar{': on o?ou aQ’piicateon

prepsoBipng. mssraembsepasetions thatcies hevasetbsgally or percutaneously may

produce a delayed release of the compounds.

The compound of formula () or a pharmaceutically acceptable addition salt thereof is
toxically safe which means that it can be used as a phamaceutical active agent in a

medicament.

The following examples further itlustrate 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 (Bonalde P. et al. (1998) Collagen VI deficiency induces
early onset myopathy in the mouse: an animal model for Bethiem myopathy. Hum Mol
Genet 7: 2135-2140). Homozyguous col6ai-/- mutants lack triple-helical collagen Vi
resuiting in a phenotype that resembles BM/UCMD in human patients with collagen VI
deficiency. Specifically, colBai-/~ 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 necrofic fibers are particularly
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5 contractile strength associated with ultrastructural alterations of the
sarcoplasmic reticulum and mitochondria (Irwin WA et al. (2003)

WRASEHEHdRal dysfunction and apoptosis in myopathic mice WRRLEBHE§03067
VI deficiency. Nature Genetics 35:3667-371). This mitochondrial
dysfunction might be caused by slight increase in of sarcolemmal calcium
influx followed by calcium overload eventually causing opening of the
10mitochondrial permeability transition pore (MPTP) and finally apoptosis.
Example 1 The effect of
N-(dibenz(b,f)oxepin-10-ylmethyl)-N-methyl-N-prop-2-ynylammonium 15
freqIRAIGRE EOHUGRRIY Y %R TP FLQB MY MBY PLATARIGHIGEURCHTUDNES®an BM
of a_ Col6al- deficient mouse model Starting at 164 weeks of age,
(BerfBifor i Sc TBIE). RIS HRE- Yl AT B S et R B opaty
and Wilsichisscbred tim it mubcitiradyttopm firilropn ce riteatitiatdt 2:peioty 6:193-198).
t jce recei inal, d of 0.ma/ igapil give
P o A R g e oSS S MRET ALY toss o
contraeiiiot virengi (20607 aledrawhadtivesinciuseptatieratisreurf (G psarcoplasmic

reticafR® By eafR@foriineaRar aeRd eNhaneesEUrIR tRGHYAR MRIAEEn and
of motoneuron disease. Br, J. Pharmacil. 151_:721-728{. Fo c%nﬁparlsqn
3PORIGRER 1) NRRAHCETIEG tE L GRVARM AIBlIREaFYe Rl Srﬁ%ﬁ &F fre87-371).

Thisdente i ey s atigsfunctewengy sh defi cad stite apiyiag moesoy éd, of sarcolemmal
secti a ined.for ti LUSI L staining. .
cale Oy Y SIS ol SIS cHidfing, o tne
mitogaaagim SgERaS Y aa sitaPera &IRT Rpand finalycrrariasisdysfunction
and apoptosis in myopathic mice with collagen VI deficiency. Nature
Genetics 35:367-371). WO 2007/115776PCT/EP2007/003067 11
omigapil significantly reduced the number of apoptotic nuclei in diaphragm
muscle of col6al-1- mice treated for 5 days with omigapil at a dose of 1
Exampi&d (N=3) or 10mg/kg (N=4) as compared to vehicle treated co/6a/-/-
mice (N=6). It is surprising that the number of apoptotic nuclei in
The onafapil-treaite dNa(oiberiz (v i xepirpatapiladihifienirmatiat-Bspripid-ynylammonium

oA AL YRE R S BERSREl o o coor
deficigntqapHse diede) thtarina it reE4pprbE Chaeki e MMmEgeys colba 1-/- mice were
treat6®|OAR-deligianit nree FiRCekig At QRdodsdalan skilled apist dbdinol to a final
concler:]n Irtz)al{ilgrgl 8; 20 ug/ml. Mutant mice received 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 oraily active anti-apoptotic molecule (CGP 3466B) preserves
mitochondria and enhances survival in an animal model of motoneuron disease. Br. J.
Pharmacof. 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
(frwin 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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10 GAPDH may hold the potential to prevent apoptosis in an animal

model for BM and UCMD. The involvement of GAPDH mediated cell
WaigdIH§BPocesses (Nara MR et al. (2005); S-nitrosylated GAPDEP2007/003067

initiates apoptotic cell death by nuclér translocation following Siahl

binding, Nature Cell Biol 7:665-674) have not been implicated in muscular

dystrophies associated with collagen VI-deficiency and there is currently

no evidence that 15 GAPDH is involved in the pathology caused by gene

mutations in either the collagen VI-Al, collagenVI-A2 or collagen VI-A3

genes resulting in Bethlem myopathy or Ullrich CMD. The surprising

om@éﬁln?éhﬁ?ﬁ!@&etﬁl?@éﬁtﬁﬂeﬁ&fﬁ?@r f@@%@ﬁ@@é :ﬁ%&@élir‘ﬁﬁéﬂr@@ﬂﬁ%ﬂmle of
eficient us (0] ep ntial Tor a omi II-pase erapeutic

ol G T (OB RAES L Pt e RO M hietpr 10mafg
{N= %wtedr(iﬁamhozaeﬂ(c{%tmlat&{)@:bjamagslmmu@@l&peﬂ degrnpraiman that the

C
o AR S I T B e e
seen il HiRaRFAT) SREBHE 16 3 IWisHyPENNifeah |\ JpioD 0y ReNaing drumitation in the
colldpadeatanteieigapil) was tested on the effect to normalize ultrastructural
defects in mitochondria of a Col6al-deficient mouse model. For this,
Col6al-deficient mice were 30treated with omigapil as described in

It is padicidrry SerRNBMGSIRIGITSRED FRtHSAS A6 RWfoReRRROMSHE Seiete in muscle
of dm@mwmﬁm&gwwscl@ M\b@&Q@Juélw?r@@#éa’mgmé%ﬁnl@m of

| ? o fed 2 described (Inip WA et al 2003)
GARRS SRR DB RS ETRLAR R AP Su i A AR QGRA R BM and

UCMd@hem@vN&&mﬁe@@mﬁm@mwlmmmgmmf(}dam MR et al,
(20053 OIRiLER)|NeEMalasdinG, LS LsHNBLaPRERBRSR Oy nuclear translocation
foliowing Siah1 binding, Nature Cell Biol 7:665-674) have not been implicated in muscular
dystrophies associated with collagen Vi-deficiency and there is currently no evidence that
GAPDH is involved in the pathology caused by gene mutations in either the collagen VI-
A1, collagenVI-A2 or collagen VI-A3 genes resulting in Bethlem myopathy or Ullirich
CMD. The surprising finding that omigapil can protect from apoptosis of muscle celis in
collagen Vl-deficient tissue holds the potential for a omigapil-based therapeutic
intervention in BM and UCMD patients where apoptosis has also been reported (Hayashi
YK, et al. (2001) Massive muscle cell degeneration in the early stage of merosin-
deficient congenital muscular dystrophy. Neuromuscul. Disord. 11: 350-359).

Example 2

The effect of N-(dibenz(b,floxepin-10-yimethyl)-N-methyl-N-prop-2-ynylammonium
maleate {omigapil) was tested on the effect to normalize ulfrastructural defects in
mitochondria of a Col6a1-deficient mouse model. For this, Coléai-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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mitochondria in muscle fibers of the diaphragm muscle. Specifically, the
percentage of myofibers with pathologically altered mitochondria was
WQ RS Rd8iced with omigapil at doses of 10mg/kg (animals APCAEPRGGTAE3067

2) or 1 mg/kg (animals B1-B2, Figur3é22) compared to vehicle-treated
animals (animals C1-C2, Figure 2). 10 It is surprising that omigapil can
normalize the pathological changes at the ultrastructural level in
mitochondria of muscle tissue in co/6al-/- mice. This normalization of
mitochondrial abnormalities clearly is of therapeutic relevance and opens
an omigapil-based therapeutic intervention for BM and UCMD. 15 WO

was 208{6riRd 4 OR {dT deRAGREd A3QRE b edaiRin - Wpe @t aueomBedNdfiochondrial

formula (I), or a pharmaceutically acceptable addition salt thereof for the _
Ay STHRCHARAIh TR IR CMERFEI R T gy FRlRAEUYS CFRGIRREN Ripture Genetics
35:36Ws8€dlar dystrophy. The use according to claim 1, wherein the muscular
dystrophy is a congenital muscular dystrophy or myopathy resulting from
mutations in any of the three collagen VI genes (Col6A1, Col6A2,

Surprsieng)tcwrgalfRAc i as e coHG@iRERNDScWiiealytivpaly eppearance of
mitoEIRSART MyaRady mnskingerine dinisrelgiaammenide Spignsaikhanis@ercentage of

ccording to ¢laims 1 or 2, wherein tth(?gs It of the compound of formula (I .
oSS o B D AP TR PR By Fecucedt Wit origapl
doses of 10mg/kg (animals A1-A3, Figure 2) or 1 mg/kg (animals B1-B2, Figure 2}
compared to vehicle-treated animals (animais C1-C2, Figure 2).

it is surprising that omigapil can normalize the pathological changes at the ultrastructural
level in mitochondria of muscle tissue in cof6a /- mice.

This normalization of mitochondrial abnomalities clearly is of therapeutic relevance and
opens an omigapil-based therapeutic intervention for BM and UCMD.



The use according to claim 3, wherein the organic carboxylic acid is an
wopisonallyytydroxylated (C1.7)alkanoic acid, an optionally hydsexyiatesoozes7

aminated and/or oxo-substituted (C2.¥)alkane-dicarboxylic acid, an

optionally hydroxylated and/or oxo-substituted (C3_7)alkane-tricarboxylic

acid, an optionally hydroxylated and/or oxo-substituted

(C4.7)alkene-dicarboxylic acid, optioally hydroxylated and/or

oxo-substituted (C47)alkine-dicarboxyric acid, an aliphatic or aromatic

sulfonic acid, or an aliphatic or aromatic N-substituted sulfamic acid. WO
Cﬂla200_7/115776PCT/EP2007/003067 14 5The use according to any of

s 1 to 4, wherein the salt of the compound of formula (1) contains an
anion selected from the group consisting of chloride, perchlorate, bromide,
ip_dide,urg'%(%tgea Bgmﬁﬁc%ﬂﬁﬂﬁﬁhate’ sulfate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, 5
naphthalene-2-sulfonate, bisulfate, NI-cyclohexyl-sulfamate, carbonate,
formate, acetate, propionate, pivalate; olate, lactate, gluconate,
glucuronate, ascorbate, pantothendte, o e, malonate, succinate,
glutamate, aspartate, tartrate/ bitarate, malate, citrate, aconate,
fumarate, maleg#& ae6mawd, acetyleHe dicarboxylate, benzoate,
salicylate, phth Iate,g 0 phe tate, mandelate, cinnamate,
p-hydroxybenzoateZ:8-dinydroxyhenzoate, p-methoxybenzoate, hydroxy
naphthoate, nicotinate, u__w and saccharaé . 6. The use
according to any of claims 1 to 5, wherein the salt ﬁ'the compound of
15formula (1) contains a cation selected from the group consisting of 1-1t,

Nat angr kst pRafhgcesti@agosditpianan yafitdrinsalltte @onvheTeid Bieparation of a
CompOr%ggitlzsartggnmgzl'etﬁteep?};g}meylgg{g g%'fb%? t?é;?rgggg%p%iuscular dystrophy.

2. The use according to claim 1, wherein the muscular dystrophy is a congenital
muscular dysirophy or myopathy resulting from mutations in any of the three
collagen VI genes (Col6A1, Col6A2, Col6A3), clinically known as Ullrich
congenital muscular dystrophy or Bethlem myopathy and intermediate clinical

manifestations.

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

4, The use according to claim 3, wherein the organic carboxyiic 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 andfor oxo-substituted (Csy)alkane-tricarboxylic acid, an
optionally hydroxylated and/or oxo-substituted (C..7)alkene-dicarboxylic acid,
optically hydroxylated and/or oxo-substituted (C4r)alkine-dicarboxylic acid, an
aliphatic or aromatic sulfonic acid, or an aliphatic or aromatic N-substituted

suifamic acid.
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20 The use according to any of claims 1 to 7, wherein the compound of
wigrmHa d)Rr a pharmaceutically acceptable addition salt thergoiis oo 0a3067
administered orally in form of a table§4259.The use according to any o
claims 1to 8, wherein the compound of formula (I) 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 30from the group consisting of idebenone
(2,3-dimethoxy-5-methy1-6-(10- hydroxydecy1)-1,4-benzoquinone),
Iucocortlcoster0|ds and antiinfectives.

10.

The use accordmg to any of claims 1 to 4, wherein the salt of the compound of
formula (1) containg an anion selected from the group consisting of chloride,
percniorate, bromide, iodide, nitrate, phosphate, acid phosphate, sulfate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-toluenesulfonate,
naphthalene-2-suifonate,  bisulfate, N-cyclohexyl-sulfamate, carbonate,
formate, acetate, propionate, pivalate, glycolate, lactate, gluconate,
glucuronate, ascorbate, pantothenate, oxalate, malonate, succinate, glutamate,
aspantate, tarirate, bitartrate, malate, citrate, aconate, fumarate, maleate,
itaconate, acetylene dicarboxylate, benzoate, salicylate, phthalate,
phenylacetate, mandefate, 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 (I) 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 (1).

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.

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.

The use according to claim 9, wherein the second therapeutic agent is selected
from the group consisting of idebenone (2,3-dimethoxy-5-methyl-8-(10-
hydroxydecyl)-1,4-benzoquinone), glucocorticosteroids, and antiinfectives.



