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Disintegrating tablets conprising |icarbazepine The
present invention relates to pharnaceuti cal

W@ 0w50%3200 ons conpri sing 10,1 1-di hydro-10- PCT/EP2005/002987
hydr oxy- 5H di benz[ b, f] azepi ne15- car boxami de (al so
referred to herein as "licarbazepine") as drug
substance. The term'licarbazepine as used herein

Disrn?égil ét?;w?!rtgblbﬁecdﬁ%mg‘hcm%&gﬁiﬁe of (S)-10,1

hydroxy 5H- di benz[b f]azepi ne- 5 car boxam de and

R)-10,1 1-di hydro-10- hﬁ‘@ eé iben_zé . -
Th%'ﬁf%@é‘b‘f%@@ e txehArdEceyticak GomRaslions Fomptsing @ 1-dihydro-10-
hydré@%%%@ﬁt[ﬁﬂﬁz?lﬁé%k%%dkﬁnﬁc@ (alkQ.réferred to herein as “licarbazepine”) as
dro- 10 roxy- 5Hdi benz|

drug spibgf E'@ﬁﬁ ne- 5- car boxami de and (R)-10, 1

1-di hydr o- 10- hydr oxy- SH di benz[ b, f ] azepi ne-

5- car boxam de conprising one of the two enanti o |n_
Theei;@gr@glgarbgzema%psqqﬁer@gggfﬁfq f&lth?rﬁﬁ’ﬁf"éc WH‘HSP@ S 0,11-dihydro-10-

hy&&@@H-@%@hﬁij@z&énﬁ@SWﬁ%% (rS-10NELaNREo-A9- H%Hﬂ(%/ -5H-
substance and are all|l together herel nafter referred to

dibeng[l, fazeninenireanh@xamidet he i nvention". Licar bazepi ne
(al so known as MHD) is well known fromthe literature

l t{‘see for exanple, Schuetz H et , Xenobiotica

n

eBjesenigpention §earbazepiney 86>}t]"e§ﬁ>€l($)aw bedibydpatlclydroxy-5H-
dlbé’)ﬁi\g ﬁgiéfg%: é%arbﬁ%mﬁg R)-%0 C’M-tdll'lryarcf 'i@ﬂ}/drox 5|EJ dlbenz[b flazepine-

accor tO convent 1 onal * nmet
5- cgrboa@md@@@mpb@ldg ione @Sﬂ@ twg EneBtiomergireexsess a5 9aRof mee¢8§entla"y

pur8or glé%a%rﬁgﬁ&ﬂ?%;%ggures AR @anrwederﬁblgyédpwdfug%ﬁbgtaﬁce and are all

rac wn as suc
together h@re@aﬁererefmsedtie asdipz reampaunds of the inventiont'i oner s
through the formation of diastereoners, e. g. as
di scl osed in WO 02/ 092572, or, alternatively, by salt
Licdroazapineo(alsai knowarasdviid) isovedirknpwn érophiheaiteraluralseerfobgxample,

SCHI%rorm fal Cﬁ{eﬁ’m&géé?? éo?Gf)ﬁ%‘mgﬁgﬁénE‘%ﬁgge. &Qed

ogtaphic su I gands n one
synéretioallygrien texwﬁplers@rtmg/émm axaarbakeping) eecerdingtid comventiofal methods,

dpag%reg%ggl,,pgsag §3p5§fared by an enanti osel ective

rocess descri he Exanpl es. Licarbazepine is
i ndicated to be suitable for the treatnent of

T SHEIRRRPES hoLHEARHE S B GASY yal b 4 BReoanag o
protédhired Immwrgmesmjhe Foff instance, iz exsemeteamey be shparatedtisto its

%@{u%g%”@%tubﬁ T forfbforbr &bl 35 YaPH8UOY in wo-02/092572,
or, alternatively, by salt formation with an enantiomer-pure chiral acid, or by means of
chromatography, for example by HPLC, using chromatographic substrates with chiral
ligands. In one embodiment of the invention, the pure enantiomers of licarbazepine are
prepared by an enantioselective process described in the Examples.

Licarbazepine is indicated to be suitable for the treatment of psychosomatic disturbances,
epilepsy, trigeminal neuralgia and cerebral spasticity. It was demonstrated that the racemate
of licarbazepine and both of its pure enantiomers are of equal efficacy against epilepsy. The
mechanisms by which the compounds of the invention exert their anticonvulsant effects are
not completely understood, but their activity may be partly due fo effects on ion flow across
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mechani snms by whi ch the conpounds of the invention

exert their anticonvul sant effects are not conpletely
waor@sns2eod, but their acti vi_té/_ may be partly PUBEP2905/002987

effects on ion flow across_ _~ neuronal nenbranes.

However, pharnacokinetics, absorption sites and

mechani snms of action of the conpounds of the invention
neusaral membuanksr Bpweveri phatemeapkinetics caispeptiepisiies ard mechanisms of

S| |y 0 . indR&. . In view
acmg'# °?{E‘%s°%5ﬁ’§ls’ﬁ‘§:§a t'ﬁ?%‘g@fr‘@‘ érg nég{r?ﬁ]e{i[‘iét?gcfl for%l ation of
| i carbazepi ne can be prepared as described, e. g., in

Ll iy 507 e (9 TI0 1 812 85 1KORUYr s physica
profestya bl piasdnteral fachralaticryefdicsrbareninel carnpe pleparadafs deseribed, e. g., in

d i ' t,i .
=758, Pedie e s g Rucal L FarBhtele BoPe o bt Hempine =
needfto bstabiish @vadvantaedeormbdgeage dermodf théeoinpoendsi asrhevinvention. One
of e GEB e U e Ui and o G PR e e M aRefE B Boa tevels of
the pbapomeRUf itteinveitioh onaspeatbd edmntdtretior wiictpmay be @asociated with
sid L ch are capabl e of being adm nistered once a day and

"tﬁt?'are' particularly well tolerated and have a good
bi oavail ability in a wide variety of patient

opul at.i ops,. have now surprisingl.y been f : nce "
e B e A e e e RAR e O o (e 5o/eBEE Bompositons,
whiﬂg%r@’éébléi% dkingadiristeiddarice  degyl ardsshicroarequartidutanly well tolerated
ora e e ek NIt R o B B, A How sursngl
beehligii.nafter referred to as "oral dosage forns of the

invention"), in particular showing a |ow fluctuation
index for a better tolerability and a conti nuous

HeriRéNBtahe £pBtttRé phdsbht iaverdite selates tépharmabbuticalioraPtartioied release

cnganienn STl WA SRS LSRR A g oy e

coM&WPQ%fBKthé MvehtidiHRrslgaTeer FsTamed td & iopdldoyade ormd BPthe invention”),
ora

] f osage forns of the invention represent a,

in PaBiRYIeAERaING 2 JoW Bvelugfiondods T6F A Bpties iaieranibagadt £ GoRinuPHS

symigiéHh chRY vlthGan BiequsRo &l (i\/ﬁrﬁlhwuﬂﬂldl/agrhaﬁfn@éntfalbn? value and
atients to use and increase the patients' con”g |agce

furtheymase haying theradvaaiape f @ high AUG §Ategidnden tnedryy oW Crnax
(MKRhUR PMsnid'€onddrabtior)Vamel y once a day.

The oral dosage forms of the invention may represent a considerable advantage over other
oral dosage forms in that they are more convenient and/or safer for patients to use and
increase the patients’ compliance to therapy. The patients have to take the oral dosage
forms of the invention only once a day.

The term “once a day” as used herein means once every 20 to 28 hours, in particular once
every 24 hours.

Preferred oral dosage forms of the invention have the form of disintegrating tablets with
modified release granules comprising the compounds of the invention, especially
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The term "once a day" as used herein nmeans once every

20 to 28 hours, in particular once every 24 hours.
wee@seyned oral dosage forns of, the invention PEWEP1NH002987

formof disintegrating tablets with nodified rel ease

granul es conprising the conpounds of the invention,

especi al l yl i carbazepine. In such oral dosage forns,
licarbazepingp busith aél ddsege format the sompeopndsi eflthg invention, especially

carb GRS B DS pr&R B Mn S BRREd refhotnES I df bt fom co to
90%; praférablydrdd® 75 te85%, e.ig irnan amounitof @boatBN, BOMsightyof the modified
= aht o . . '
rodiistlondps bR e R BebAmSRaP SO I FRRR i oG ggtp. o 0. man
ameunigof d@boub®5% nimuweigblf ofdieintal €6/ positiomei ght of t he
total conposition. The conpounds of the invention,

especially licarbazepine, are preferably enployed in
The campeurids afithé inventidnaespegially lieuibarepmer dregirefesabheerhpbPed in coarse

forgiuiot RBUED 8o LoraeR S st ot bl 450 §° ptlutt i, preferaniy
frorrldbouP20® 3 4botid 950Min, fordlprefiraBiP ®din abdfit B0 td bR 230 pum, e. g. of

7

enbodi nent of the Invention, the oral dosage form
abeu@BPieRs in the nodified rel ease granul es at | east

one retardi ng agent selected fromthe group of

conpounds, consisting of pol ynethacryl ates,
In gnehgmbedimenbefdhe nyanimoy thehgna skge fnrem comprises in the modified release

orafEs AL R BB Rt o 1 WithDRF op b s kisting of
polpukihastyteies, ikteedulose, yHrxyéthyleslw|ose, hydroxypropylceliulose and
, [ ] Ll

et teioED B pE RN SRR g YRR BRY ek and o dilse

may be used, and reference is made to the extensive
ol BB RHHY s T EBh PR RAINh 6o Al
metﬂiwcfe._ﬂslbsé tm”hmomtyrused in taEIéqufmlJbltlidm fnay be sm"sgad, and reference is made
o B SRR HeckBHES1 8eb bl dobRel POLIAR A,
parti2@80}o, Fidiees fekiken deefiifssteite’t 4thasl., B@PEUlendéni (1998}, diereinafter
rorfah by B 4115 g Rbebk RPN Brelicel EhomanE YRR weter, sr
ed 9200 hyreitaftecreféreddete dsdkbRE", avhichl artiincerporhted hlessin by ssference.

of > 100000 Da, for exanple copolyners of acrylic or

met hacrylic acid esters, e. g. known as Eudragit, for
Prefarae tetardingraagints iflorad @bsdddaBims piipe irt@adion avede. g., polymethacrylates

haﬁ%ég‘g’lgli\l@tj rlp?gﬁaggllafs %%g%gfs > %‘8&0085,(%2 éxaa}nag (g%;g)aiymleerls%?tacrylic or
methacrylic acid esters, e. g. known as Eudragit, for example Eudragit RL 30D (HoPE, page
402), and ethyicellulose, such as Aquacoat®, a 30% by weight aqueous ethylceliulose
dispersion available from FMC, or Surelease®, available from Colorcon.

Polymethacrylates can be present in the modified release granules in an amount of from & to
25%, preferably from 10 to 20%, e. g. in an amount of about 15%, by weight of the modified

release granules.
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di spersion available from FMC, or Surel ease(r),

avai | abl e from Col orcon. Pol ynet hacryl ates can be
Woe@spey290 n the nodified rel eage granul es in aPCEHEPN$/002987

of from5 to 25% preferably from10 to 20% e. g. in

an anmount of about 15% by weight of the nodified

rel ease gwanul es. Et hyl cel | ul ose,

Etfiyjeelerge frgoxe hyiselisiose Hpuraupmpyisylulese andgsethyigeliulose can be
preSBhi 'tﬁ@HoH#@& Pel€ade #&Smﬂé@ e athé‘uﬁt B?frﬂi‘ﬁcﬁ fol ﬁ)‘%,rp%i%?éb?y from 4 to

granul'es 1'n an amoun from2 to 10% preferabl

8% eotn in anangwnt af akput 6%, AK weight At themadiisdireleege asanules
wei ght of the nodified-rel ease granules. In a further
aspect the present invention relates to pharmaceuti cal

In @further aspachiheduesastt swsatiaiuiiairs toiphagnacsyiieal oral gontrolled release

corg R PRI Eng SPA R, SRR huhd) ' BEs BT 8 oo

pre&ereblvénoeaé@tb 4% hofrsail Ih:edmepmeu drecrglasded wutbmaﬁmm indicated in

stab@ér i R/grodd %%RJUUF\ t<¥ts éie%;"é |ﬁéh€’%§3ﬁﬂ%§’§%@%8l@%%ﬁ a pH of

abmid@e&gﬁ)rfacﬁﬂﬂlmg:ﬂosag@dbrr&t udi es, for instance, may be
effected in a conventional manner. For exanple, they
may be effected over 7 or nore days using a 500 ng

Clirdlcal stuafiesa farémgbanoed mafy beledfectedéma iconventiomal emanmet.|Ror akample, they

ol 835158y BB BB S B o B o v monson

Cob\'va]rMiylaaldabi @, \e. gf1@osluhgé<fteate, ervalfesk 1n suchlstudids mbdtifled felease

mx a Q far.
cndfnefitcerbiedia i P8 e RSB 5% Cupiion AUF of he oral
doshgag‘omuéasﬁtbelmedmmmtemmqamyy cochemi cal

properties, such as solubility, and pharnmacokinetic

properties, e. g. site, rate and extent of absorption.
Thé-bioabitabilityt ofiasdrug eubstarideadepbndsion sl plysicochemigaisproperties, such as

solfil e areeckitat Bonsrtch £od <P yategld pHEGAL APPRfon. Further, it
is kfgﬁwhyl'hﬁgfoolaﬁndmbﬁbhaﬂgeéﬁn thiel phiyéiblogy ahithe gjasngiastimal PB) tract.
ood can al so a

Thise diabaee B st btk T e ny i aRag e STy g A1 o Hite fow and

chdti@hbs gvpuar Fo?dlcl @,nb dl.ftﬁalw;r wr'@%ndl h‘@tatj;oﬁslﬁ aﬂ&@h?ér&-ﬂly%f' teerically interact
e 1 O Il a (0] a, r UbSIL a

with A8 Sfibaioe- Lis Rl etHEng: HorraiRchal oaf offalso Srect he

buobvaalabmtyl dili driig YuistftartedTh tedmbfdodndfect” As ais6d herei means that the
tate differs fro t he ? vallabl

bloav%'abﬁtyté@ W@ syhstapce ipp sy JePH” eﬂééﬁt%&'fée{%%;@“ the, E")a"a"ab'“ty

of tﬁfsfd?ﬁé §ut§§taﬁdéqﬁ a%ﬁje@ﬂﬁﬂﬂlé fRttbtaBaTIE éfdctdIbitfob®are complicated
redict and w | for exanple, on the npature of

anéj fifficylt o preglct gnd yvtlléﬁapend for example, on the nature of the meal, e. g. its

nutrient content, fiuid volume, caloric content and temperature. It follows, that the presence

or absence of a food effect for a given drug substance can only be determined after

exhaustive testing.

It is undesirable, if the bioavailability of a drug substance differs depending upon whether a
patient is in a fed or fasted state. This will at least be inconvenient to the patient, who will
have to time its medication relative to the taking of meals.
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nutrient content, fluid volune, caloric content and
tenperature. It follows, that the presence or absence
wobkoos/oded ef fect for a given drug substance cROT/BP10YS/002987
be deternmined after exhaustive& testing. ' It is
undesirable, if the bioavailability of a drug
subst ance di ffers dependi ng upon whether a patient is
It is surpridieg] tierefose tieal iswas discovhies! that dn eral dasage fdyen of licarbazepine

mak@%%@v ﬁl %teﬁpe: ﬁtoaﬁ é%}%nf\ﬁm(ﬁ@k{gaﬁ@% &H%Flnn&? ofttﬁe b%@t' it 8 . whether

theqnatlpnﬂlsirr@feddiréaaécbsmiethat it was di scovered that an

oral dosage form of |icarbazepine nmay be adm ni stered

to a patient without regard to the condition of the
Acmdiihglw theipresem inhettharrelates ipatfirther aspedt ho aral dosage forms of the
. fast st at ordln e _present. i nvention
mvg@ogﬁ@gmplp Zfo? h&ﬂﬁé@é"'g e e R (?&)'gﬁtge forns of

t he i nvention haV| ng no food effect when adm ni stered

t atie In a further resen
in 3 fuBrf st b areasht VRN BRRBERTE o aickadd GTaR sinasan oral dosage
forl@% mnf/@ftidsh@fndt 8.qy. iwttentinstructions fof usd. sathéthg:lﬂons prﬁwdmg that

instructions for sai d instructi rovidin at
theyie) dgpae TR b ke el tD el ARy B i e in
fastddcopanieneat en or who are in a fast ed condition. More

particularly, the present invention relates to an oral
dosage form of the invention packaged in combination

Mok pdHiciBarlyd the/bresért hvehfig felitéd @ orahddsage Rrh cbfcthé ﬁ’ﬁéntlon
provi de that the oral dosage form may be taken

paq}&agﬁd BrcampRinRiien Wiho 8. 9-1HiteR, @%M’@“%rw%%é'éﬁt&‘@t'ef's 8"0"'0}‘; that the
oral @8hgBfibRe ale thieerfbtrany Wit or Rithdikdoag AUC

nmeasur enent s” and/ or Cmax neasurenents according to
nmet hods well known in the art. Typically, such

Th@ﬁ@%éﬁ@mb%eﬁ&@oﬁ@f&@d R¥fettakayse bidfed! b? mir@aiué lméa@urements

|l es and plotting the serum concentration
a"dﬁ? @U@gplarﬁg@ntseaccgrdlrpg @dﬁ?ﬁﬁ?%‘f"ﬂ'bk”o&‘ﬁbﬁﬂ ARke aqt i Tt@'caﬂihéUCh

meHQLrH%n@tHré'n{bQﬂ HyaBkiR§ Bfed Bidlalike Flu19fsaiﬂ{fb|éé%dtﬁ&% the serum

from Subj ects across a patl ent popu ati on and ar e,
concaairationra thediossbsianes; engdlicathazariae Agsinst Hwechig yalues obtained

rep%%hFQBFﬁBQP6WaHL%§ tal@h RSB r{é&g aEr%%s g‘?ﬁﬂerﬁ?'épﬁfé%r?énd are,
Cmax val ues, one can determ ne whet

themlieret gxpf@ssegl asgnean values over the entire patlent popula’uon By comparing the
mean AUC and/or C,,o values, one can determine whether the drug substance, e. g.

licarbazepine, exhibits a food effect.

A “fed” subject conveniently may be considered as a subject, that has fasted for at least 10
hours before having received a standard FDA recognised high fat meal. The drug substance,
e. g. licarbazepine, may then be administered with water shortly after completion of the

meal, e. g. within 5 minutes thereof. Preferably no food should be taken for a period of, e. g.,
4 hours after administration of the drug substance, e. g. licarbazepine, although small
quantities of water may be permitted after, e.g., 2 hours after administration of the drug

substance, e. g. licarbazepine.
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| i car bazepi ne, exhibits a food effect. A "fed" subject
conveniently nmay be considered as a subject, that has

wo amsmek2por at | east 10 hours before having f ERET/ERIDOF002987
standard FDA recogni sed hi gh” fat neal. The dr ug
substance, e. g. licarbazepine, may then be
adm nistered with water shortly after conpletion of

A “ftakl@d"ﬁﬂﬂject eongniently hiay récalventhie elfug fidysemice, Ereliedrbitapine, with

wotRened 3 1sear 1 ot oL 0o eprBh nodbog may B s o period of,

e.g94 Hw@@hm;gplmu cﬂiahﬁmgﬂ waiter rhayopeatakedh bRér, 8fg. VBA&UTs after

tted ter 2 hours after
S B S
l'i carbazepine.- - A "fasted" subject conveniently may

receive the druy sf ance, I car bazepi W th

A sigiderd EpppcatinseTieh g Meat o6 refBiediq hera MR Fakpias any meal,

thathbLfl@ gd esrpétt&ﬁtotﬁ&sﬂae fridikinfurl Qé#t@fﬁaﬁtfn deé B the Eré%@#ééof food in the
thou(gh smal | uantltl es of water be taken af

GI teacl, Saig high il uCalM Y COmPiier BR%A teralorip ygile in fat. A

rept%ﬁ@ﬁtb%&«anﬁale fhay lbeCRERAZABY meoutt‘ér ﬁétaﬁ&adf%aE&A 2 slices of toast
recognlse %ﬁ@pat nea as ref erre to herein nay

WithclHeF i 4 euness © Pofaiegs arsl® aursesekpilkt ed to provi de
maxi mum perturbati on due to the presence of food in

the d tract. Said high fat nmeal typically may
To g inestfesbokferd pr theckipayeilability ofia diug sustanpe one may use any

cono&ﬁroﬁéﬁgiw dééf‘gnel%%WPn' iff A, 96" ka tﬁgﬂéa Hdo%ﬁn % Bansh@éf single-

pes ‘of bacon, 2 sli ces of
dosgmwetseawenﬁsi MO-RRSIOEE JWe-seAETes LREBSOVEF degigri ThwnalySIS may be

carfid Sl L usiig Bfthaieldth tleOOAS Hbus CArPAGRHH ERblind 6. g SRS PROC

tance one may use any conventi onal
GLMesign known in the art, for exanple a randon1sed
bal anced si ngl edose, t wo- treatments, two-periods,
t wo- sequences, crossover design. The anal ysis may be

A sigtable @udsofdﬁSIgﬁsﬁOrﬂ@tes“GﬁneME@Iqavaﬂﬁbﬂm irgh@ingise ifeag @‘fect of an oral
dosg?t{J ﬁ)};mggﬁﬁé‘w%f&h'a@dmﬁ% gg?r}]dgﬁﬁfégdg\%rﬁ%%i, ;gitngfé' drafiRe, crossover
studynwhergimena ¢an ¢anepare fiecljoavadabiliiy obthel ordaivagge fasmrof déife invention
corrtph@nnp VEIH a;}o‘i’@d WP iHednhtiBn WitH qﬁé@%&\g‘a \Aﬁﬁ’iﬁ’tg%f EQBE ion of the same

0ose, crossover
corrmorrpdxpfetheh@/ebtl@a\n@tlbraajlvIaiaoyn@itﬂdmm excar!aazedmsdlgn cbaﬁemtaﬁlets and

ol YR BT P SRS o

In a study wherein the drug substance is, for instance, licarbazepine, the oxcarbazepine film
coated tablet (600 mg) and the oral dosage form of the invention comprising, e. g., 500 mg
of licarbazepine can be administered together with 240 m! of tap water to the subjects. The
licarbazepine clinical service form (500 mg) delivered as powder has to be solubilized in the
tap water prior fo the drug administration. During the treatment periods that require fasted
conditions, the single dose of the study drugs is administered after an overnight fast of at
least 10 hours. During the treatment periods that require fed conditions, each subject is
requested to eat a standard FDA recognised high fat breakfast within 30 minutes prior to the
drug administration. No breakfast is served prior to the drug administration during the
treatment periods that require fasted conditions, and the subjects have to continue to fast
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conpound of the invention, optionally also including
oxcar bazepine filmcoated tablets, and eval uate the
wo owd/oeR2pect in healthy nmal e szbjects bei ng i NnPET/ERT0OH002987
fasted state. In a study whefei'n the drug substance
is, for instance, |icarbazepi ne, the oxcarbazepine
filmcoated tablet (600 ng) and the oral dosage form
untibf th? posidzel Die G&fﬁ’@’l’arﬁil tolgrabéity monitdridg imgudals (:on’unuoursﬂ monitoring
car bazepi ne ¢ be .adm ni stere er wt
of e VR ReP e RETaInybRe D05 FESHIE Z BuisH e ressurements
ECGl repbraiiblgs 208 Yo efllgioratobOestsubloos thermisty iamalpeiwdad hBaftology).
to be solubilized in the tap water prior to the drug
adm ni stration. During the treatnent periods that

Durflﬁgqél firse 71dagé pericn sl $usts willlbe gitendine ofdseoref désta@e forms of the
drugs 1s adm ni stered {ter an overmght fa

mV%ntloné@g?r eteﬁ&engmomapﬁgum hesesenperiaddp éH@e‘EfﬁéM'” be given

thelsBAtld tFeatrhest RIRHfddI db‘ﬁaltnoﬁ@qihe%%ﬁe@&twﬂl fast 8EBHRIGHEM™r & Pninimum of
eat a standard FDA recogni sed gh fat breakfast

10 bpyraion theyeygning rrior de they firstglasing qﬁ@lf@"mﬁn% pEihedrveston fgeriod 1).
FolBWﬁ‘@‘Jo%\ﬁ{g tSe SE oYkt tifie, blﬁbrﬁﬁ@ol@iﬁé&@: 1ASHY ébln%ilé@ﬁwb? Be drawn and

during thetreatmsnt eI‘IOSt hat reguire

USE@JﬁU?QﬁaMﬁét a%aﬁm%lﬁﬁ?%@%se Hale. f'02 @@ﬁt@rﬁaé% &)2 14, 16, 18, 20,

22,0as8218hd kg holRWHir BASIHIRE0on. The safety and
'tolerability nmonitoring includes continuous nonitoring

of adverse events, physical exam nations, bl ood
Theoé@s%?b{foﬁ pﬁ‘@ﬁe BF‘{h%ecohﬂfoﬁanEﬁfﬁH rlﬁféﬁﬁéﬁ ma?@@ c{u%ﬁﬁﬂe‘él' BY4Raking AUC
routine |aboratory tests (blood chems
me@ﬁqfﬁ@W@l@WH@?@tQﬂ%&@Ste rtaig- a f| rst 7 days
period, the subjects will be given one of the oral
dosage forms of the invention under fasted conditions,

Congfantdlasmegevele okenempound etithe frvestien) iadicstenthiat tf@eplasma levels of
the%ﬁﬁﬁuﬁ&‘&r tﬁ?%;ééc?@%@? E@ﬁ%tnéﬁﬁxdﬁ:@gdmé SIS do fis Vallues of the

a m ni mum of
conmmld@f éednveriiopmayrbe Iceptt w@hmuassnaIUQgghngmeasw@ ﬁm:fmtuatlon

bet\gtgertpg.aéﬁﬂ’ gnti fh%e&ﬂﬁ]hﬂﬁi of"ﬂ’n neh 3 I?o g?e?)eﬁg?r@tmea%ured at the

ast™t ar Mac ok
stequly siatenandithne fluckiationindax Wumtecha@q:cdn@tq (jOma( Cin) / Cav (wherein

i ot _ oy
G B i Y sofoegiraton O i miimdin peghatidtand s, s e
avezapr ernsentzatioonobseneedalithin acedain imsfinteevabfe. gh24 bourpmatribe steady
stafdf the invention may be quantified by making AUC

lasurenents on single doses or at the steady state.
Constant plasma | evels of the conpound of the

Thélclgwafmc %ﬂoé Qﬁ;l %I’EC{/ 8}11{’1?‘5) rYtepvﬁ %q%%&gpieg\éf &%tc%gnrﬁoﬂﬁd of the invention
pla$mailex/els wihiicke c@nbé oxinibr Greppatieal. Adewerf fiuchmtion may provide better

tolerablility and safety for the patient treated with a compound of the invention.

Accordingly, in a further aspect the present invention relates to a method of reducing the
intra-subject variability of the bioavailability levels of licarbazepine in a patient during oral
licarbazepine therapy, said method comprising administering an oral dosage form of the
invention comprising licarbazepine as drug substance, which shows no food effect when
administered to such patient indiscriminately in the fed or fasted state, e. g. at any hour.
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conpound of the invention may be kept wthin a small
range. To neasure the fluctuation between Cm n and
w@emg/0902b@ conmpound of the |nv%nti on pl asma | eRET/EPENS002987
nmeasured at the steady state,; ®and the fluctuation
index is calculated according to (Cmax - Cnmjn) / Cav
(wherein Crax is the maxi mum concentration, Crn is
In 4 fuethest ad;mmrreq:rragarm iravention refatesGavthe asd bidicarbaragire for the

prepAtAURD 1 2 e s ool ofbedBas yhtiebhye disargers.

| ow fluctuation of Cmnn and Crax rmy avoi d peak vaI ues

the_co nd, of, the inventio el.s
T sty STEGRBARRITT 25 (e e InGUcBRatt 1 e CRAEH! & Uplagend bipoler
deessiort digiirtddord sy preabbnditubldyspHos@adiedrded, @bsttg®tum depression,
ati ent treat ed wth a%%grrgougd of tge i nventi on.

PosAEREIIoRAHEA! (eprassign R e'glen-related JpREssive PYURIAMS fepression
ocdufirf feBowifg des@Ritibe 8f Bdychestineliiand ifthies, |p§§'dh@tl§§@lé$cb g. mania,

variability of the bloavallggﬁlt I'eve
schizophrasis W@CQSﬂV%"t?afhswmgs rchgelaﬁvg:purqal S%'Bﬁ%ﬁﬁés"ed

therapy, said nmethod conprising admi ni stering an oral

sage formof the invention conprisi ng | i car bazepi ne
Th%ﬂt"@!{ 9@“"@ @B@td@ﬁ%%e folRs thth%'&)\(ﬁ@t'%qu&ﬁj regtmept Ofﬁﬁ@ﬁhve disorders

ma?@g‘d%értv@& fflsthRdaH %Hmﬁ‘éﬁé@&r ih @?dn%‘éfd dkat ﬁh&‘ eé Fort él?ample in
fasted state, e. hour. - -

clinfog} %Mé\esatb@etar fiﬁ@rdﬁl’ E%t@ﬁ‘fsy Wﬁbéﬁ‘m'@ﬁrﬁt'@ﬂé’f é@r @@"’!Hﬁ% dosages of
licakse2eBinelin BRI BAGE B M6 Bbutl 410 1888 00Ry Pér @ay

nmedi canent for the treatnent of patients wth
affecti ve disorders. The term ‘affective di sorders" as

Th%&r%@'d 'fBran.”GtJ #Hd ﬁﬁ/enfg%?f ne mhy bgg bé‘ﬂl Fne&nbé’ntlo'r\ai maﬁﬁkﬁ{ by mixing

I pol ar ression, bi pre- menst rual
the@pgmq:apnt@ he eastitant ygyte 1pay bain m/rqeggs,@frrb mhich may be pressed to

for &aBEACRAUEHor dPBERRRN Mhcrigur Odegener at | on. 1 el at ed

epressive synptons, ressi on occurring follow ng
cessation of psychostinmulant intake, psychotic states,

Cor\%rh g%gtlg%ﬂél @osafﬁ%‘l‘o?rﬁ?gt)ﬁ hifveRfich ﬁfég %s?rﬂﬁjchBgr cOMbR&Sing a

avi o sta ization
congieaunidaf the invertionrvdih, 8og agevendions!, iabletting axcipiants t@rfonma tablet core

usuﬁgﬂ@oﬁ\feﬁ i tﬁblétfljlr_écfﬁtfo‘égs'eg &nd 'sﬁgée‘a%ﬁt P§ tl'%bccqer‘é VB tablet cores

st andard ani tests or
carsheipifodsced wsing gemehtorahgranklation me§1Q¢§1 fos exampje wet ar dry

graﬂhlﬁﬁérﬁ %th%is&iﬁe%t P rtésﬁgmaﬂﬁ ébétﬁtb' %F%FRI atloft %eth?ds are descnbed
exanpl’e,  dosagés o car azeprne rn
for ahmuplesmm.t\tnigtb‘tb@hrmb@en’@hqrmazdut;sché“mﬁemwgws‘égtag Chemle 6th

edi{i&{ﬁﬁ 8%15é1q6§nventi on may be produced in conventional
RNAGr y m Xing

Granules may be produced in a manner known per se, for example using wet granulation
methods known for the production of “built-up” granules or “broken-down” granules.

Methods for the formation of built-up granules may comprise, for example, simultaneously
spréying the granulation mass with granulation solution and drying, for example in a drum
granulator, in a pan granulator, on a disc granulator or in a fluidised bed, by spray-drying or
spray-solidifying, or operate discontinuously, for example in a fluidised bed, in a batch mixer
orina spray-drying'drum.
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t he components. The resultant m xture may be in powder

form which my be pressed to forma tablet in
waeomsesbonal tabl etting machiges. Conveni ent | PCDER005/002987

dosage forns of the invention my be produced by

conpressing a conpound of the invention with, e. g.

conventional, tabletting excipients to forma tabl et

core using conventional tabletting processes and

DeBHP(gﬁ@UFF Md HefRBiUsBY, the ra‘hﬁfaﬁon ﬁ{%‘gat B in G fg:?m%?g Iﬂ?@mix or, e.

ed using conventi gra n metho
g., ey ebtaped bv nixing grcarmpamd @fnthe wivenhtieruwideguesoit more excipients. The

ol RSP BeR BT o POl 958 s e
Phar mazeuti schen Technol ogi e" VerI ag Chem e, 6t h

Thﬁan'u%@ th:ﬁ)sagl?tglnaglg n]rg/gbe gga@éwlﬁaﬁg%og \é&\g@H%ﬁjﬂé&qqeatﬂose

using
conventioudly Iuaed\m dozatmg tablqms cgﬂamﬂes; or thie likbuinla pretérred embodiment, the

cof L1 85 Sl S SRRl AP Sl 4 i
resstantpbhu sokiblelih irdesimakjuices.pr ayi ng t he granul ati on nmass
with granul ation solution and drying, for exanple in a

drum granul ator, in a pan granulator, on a disc
Theyoaah dbsﬁgaarforms bﬁha ifMentieh mey comtdin, inyadslfiioate dcgmpgutd of the

vgRefheng H st e im Blog BERCA ALEEE Bhr Sty oafiyesiona
excmjenm ddpmd’n@g dm tha exact maeyrerd ittrgfoamnulation. l&ﬁitﬁlﬁld cteg8ries of
o e R e 5l A, S Bl er
surfawm’ailvenaubstédmesne or nore excipients. The wet

granul es are preferably dried, for exanple by tray
drying or in a fluidised bed. The granul es thus

Exaiiérats itselosedirythbditeratate; dor iSthicddh € dBGRHOFE, lfmatwnit@its;of which are
t hpse conventi on Ila}/sﬁase in coati ng tabl e

. includ

inoQyParAlFLere Ry by FEEETPRGEe MaY pe aTBatRYReAmPos figns

acd@ﬁcﬂtﬁg fagthesmmtu@f Copvemibstly the eﬁél@ibﬁt%rcoﬁfp%@héﬁﬁ?re t?an 50%,
ulr ce resi stan

orelRIRIL BPUBPi2 A i o7 BT 1R 5% PH A o B daigheompositon.

forms of the invention may contain, in addition to a
oun i nventi on aﬂd at Ieast one retarding

An ggaihple awzﬂb ﬁ'&%ﬁ is gpigrognsiating qiedwese. whichds prederably present in the
ph#%@b&itﬁ:ﬁt SonisiRRidES BBcAing '&ﬁth%ﬁﬁﬁén’cIBﬁtE%aﬁ]ﬂés ih@8de Avicel® (FMC),
for bxamBle Awical® PO, 365,51 057 RREY b R %01 (LdH, page 216), Emcocel®
(Mendell Corp.), Elcema® (Degussa), Filtrak®, Heweten® and Pharmacel®. Preferably the
weight ratio of microcrystalline cellulose to the compounds of the invention is from about 1:8

to about 1:14, more preferably from about 1:10 to about 1:12.

Examples of suitable disintegrants include: (i) natural starches, such as maize starch, potato
starch, and the like, directly compressible starches, e. g. Sta-rx® 1500, modified starches, e.
g. carboxymethyl starches and sodium starch glycolate, available as Primojel®, Explotab®
and Explosol®, and starch derivatives, such as amylose; (i) crosslinked sodium
carboxymethylicellulose (croscarmellose sodium), e. g. Ac-di-sol®, Primellose®, Pharmacel®
XL, Explocel® and Nymcel® ZSX; (iii) alginic acid and alginates, e. g. sodium alginate; (iv)
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excipients include fillers, lubricants, filmcoating

agents, binders, glidants, solubilizers and
waosagr@ct i ve substances. Exgj pi ents di scl osSRAI/EP200$1602987

literature, for instance inl or HoPE, the contents

of which are incorporated herein by reference, may be

used in the pharmaceutical conpositions according to
metHaenfio geididivinylbebaene copahinier saits; eegcAmbertited IRBFS; (W @olymers of

han 509 f han 40%
infRerdo, ¢ Goorsa B By otealnel Bon Al Rod oS, A
Polgxiasaone® xi_ (5dtH | sazjeet 245) hied KollidonPiGLr; @ad Y} mbbnes@;m aluminium

sﬂnﬁea?plcgggﬁ{)mg]:ln ggin%gp ?cf cp ré%egquﬁ% @t\l?li?)ﬂo[nh Batural starch, e. g. maize

stafchY &fid/bi0dtos daxaBidsesodiued améeuséuj cel (r) (FMC), for
exanpl e Avicel (r) PM)1, 102, 105, RC581 or RC 591
(LdH, page 216), Entocel (r) (Mendell Corp.), Elcenma(r)

Exa(nE?ﬁ@@éﬁs’lJ)tablElthérﬁk(rrc)udei'blw&t eol(oidal sifich, kRhgI Aol £00 (LdH, page

PGS (5 CRIS, POyRsG ehiAse, Rardy Ha t@ﬁ‘w%@cwswm phosphate.

Colfddiikilida, ®. oAadsuPod: lé-ﬂreféfﬁlﬂ? pRIseheih & phdriaBe@iRabéompositions
1: 10 to, about 1:12. Exanples of suitable disintegrants

accoping tedh ein V)ami'% ural starches, such as nmize starch,
potato starch, and the |ike, d| rectly conpressible

st arches, Sta-rx(r) 1500, nodified starches, e.
EX@“P'%%\PW?W&"%&HC&@*%N% steRHC a6/ MRS Rtegrase, ocfaiﬂl!!“ stearate,

zm@ytaaula@@ltac %l,%‘thw@ieeéwda sobtR 88rxBéte) s@en@ln 'ﬁxaao%yllsﬁrfAte (LdH,

starch derivatives, such as anylo (i1)
pa@rwm minREsd ol g eﬂlv@a/ﬁtrtyiaﬁmmﬂsteératm > Garmbiniation of lubricants may

als& bé 9§&Prl\ﬁ8?dﬂe9i§ﬁx StOSHatHTY ’préi‘eragly st sk Eahéﬁmaceutlcal compositions
Primellose(r), Pharmacel(r) XL, Explocel

acorgirgeiothe "’ZSN'O"U ii) alginic acid and al ginates, e. g.

sodi um al gi nat e; (| v) nmet hacryl i ¢ aci d-divinyl benzene
copol ynmer salts, Amberlite (r) |RP-88;
Exwlmfwgntgblaspﬁgq:tggﬁsru@ﬂlt,ldy@ﬁu_(yl silfaigs, QHCB@H]-@F%&gyl sulfates, for

exa?rgilé/ Bi}lﬁ& onel?'@g;h S g & F;I)?%be’é&? fgﬁgﬁﬁpﬂéﬁégﬁ%fgte ? . Duponol® C
(deLpagméﬂ D )etmgﬁ%um{fe%lmhﬁxaﬂawl stifatesseren-gefgdecyl sulfates, non-
noniQ%UHQ&Lr:ﬁtE of lHé fétt;?’ L&l %WQ?drSW’Q%HB? BEtePQPE & chraseRkiian:

nat ur a ze ‘starch
mogelagete; ﬁenbit@rs mosw@qleam mréltars@@noﬁﬁaﬁfﬂ gerbijan menpp@néate, sorbitan

tris étaggB §O£B{8éﬂ(tﬁg%ates gbg&% Wnlﬁgdgﬂgétls Sﬁdttt? dlepol)g?/droxy alcohol
estgrsnslioheas podjoxyethyene swrart@hmondauramw @Ob'ﬁxmlwemﬂwtatnm
o580 o ol S g, pRFEARR ey
mobaaimitidtagoalyoxyetbylene eeonbitamiristearate or polyoxyethylene sorbitan trioleate,
polyethylene glycol fatty acid esters, such as polyoxyethyl stearate, polyethylene glycol 400
stearate or polyethylene glycol 2000 stearate, phosphatides, such as lecithin, acacia,
tragacanth, polyoxyethylated fats, polyoxyethylated oleotriglycerides, linolizated
oleotriglycerides, polyethylene oxide condensation products of fatty alcohols, alkylphenols or
fatty acids or 1-methyl-3-(2-hydroxyethyl)-imidazolid-2-one. The term “polyoxyethylated”
means, that the substances in question contain polyoxyethylene chains, the degree of
polymerization of which generally lies between 2 and 40, in particular between 10 and 20. An
alkyl sulfate is preferred.
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Exanpl es of suitable lubricants include: stearic acid,
magnesi um st earate, calcium stearate, zinc stearate,
wo 2008/09200 yet hyl ene gl ycol, sogdi um benzoate, spdi/BP2005/002987
n--dodecyl sulfate (LdH, page 517), mneral oil and
pol yoxyet hyl ene nonostearate. A conbination of
| ubricants may al so be used. Magnesium stearate is
preferably present in the pharmaceutical comnpositions
[
Orf S50 Bt 8 hE /g6 b B coFBFRUTN A€ s cystoms. A
conshihdtmnesay boa doublarhyer tableicomprisingmagrirmiediaterejease system and a

mafh Sy e b el S b i e Brer b R Bl o

dosesilof Hteasonground® of thd dosghticrylef gt leearbazepinemne [t beind addsged to

e S B D S BB B B e e

dosepRorstbblatsadomprisinghictdbazenines oyl imimegliate reﬁtensblm meant release of at least

90 St T B0 Pl o5 ekl Bl 06l RroaB iy Y Bt gp sy n-vivo

licartmzppihy tesy disbyiLitorecaditions ahthetmanédom.at e
pol yoxyet hyl ene sorbitan nonool eate, pol yoxyet hyl ene
sor bitan nonost earate, pol yoxyethyl ene sorbitan

In one refRdiméretod thetinlantisy girbieratinea $00 g ariazepihe dbsé B 1ed.
pol yoxyet hyl ene sorbitan triol eate, polyethyl ene
glycol fatty acid esters, such as pol yoxyet hyl

Furthiefrao@ the ipedntioh Felateseo:gl ycol 400 stearate or
pol yet hyl ene gl ycol 2000 stearate, phosphatides, such
as lecithin, acacia, tragacanth, polyoxyethyl ated

tatg d.sn@égfamgettabnet aém_q Moamikd Iraéé/sreegrtaﬁmés corhping Rdafhzepine and
ol eot rlsgo%$er| des, P%%% et hyl ene oxi de condensati on

pr AflR& Pe X’t“ﬂ/a% lﬂgsageﬁt Sadapkrsiie|be agminigiersd once a day; in
aci ﬁbﬁtl&ilar%uﬁﬁﬂﬁlﬂteg?ﬂﬁn'@' tﬁMl@ﬁ @Ké{r‘étrmﬁb)at Ieﬁbﬁ&@édl &ri88lected from

The term means, he subst ances

in Rﬂ)é%‘?thé‘?fylé' aﬁhﬁlcwq;s@xwrﬁwe@w@e&m%@ydrtomﬁore@de@lélose and

of rﬁ@ﬂhyl%ﬁdlc?s%t 58&h nglnwyréﬂhg&%l@f @Jei’éfaﬁl%ﬁ% H&de%eé?fegt.

and ‘40, in particular between 10 and al kyl

sulfate is preferred. Oral dosage forns of the

by, ,

sys@ Eﬁér‘ﬂ{b |;‘EISrnag t@c?mglhoqﬁg 1 ésté do??%gitlaﬁ %orrng lﬁﬁ’igtfarbazepme

corfislayinga alﬁtemaﬂlatb@twegnee@@ét 4 gnd 85nhQW§ adterradministration.

systemw th sustained rel ease properties. A

doubl e-l ayer tablet may conprise two doses.of the

e onp ot offorallyedministeting ﬁgarbazeginel f'olctjhe hreatrpenief atiecive

pa g LAl )
oA A AN LR R FYSARRE BhEAEh Ao

r eI lieas@zepine therapy once—a-day an oral dosage form of the invention.

It follows a description, by way of example only, of preferred compositions and processes of
the invention.

Abbreviations

Ac acetyl
aqu. aqueous
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dose. For tablets conprising |icarbazepi ne, by

i mredi ate release is neant rel ease of at |east 90 % of
wo b@sdexeo Wit hin 0.5 hours and, 100% of t he doSBCTEPIWF002987

1.5 hours under the in-vitrg | ‘car bazepi ne test

di ssolution conditions of the invention. In one

enbodi nrent of the invention, preferably a 500 ny
dansycar badipiethylaitise)-1-aapttkalendsulfodyer nore, the invention
Etrelatesthto A disintegrating tablet having nodified .

rel eas® 8ranu|es conprising |icarbazepi ne and at | east
HPbOe pohiyirpresasrerliguiirchrorgatagaphy adapt ed to be

adm ni st d once a day; in particular such
MedlSlﬂt@S&%Fing tabl et wherein the at |east one pol yner
NMRS sel medeed midgpetipalspn@ideacr yl at es, et hyl cel I ul ose,

I ox Icellulose hydroxypropylcellulose and
RTﬁ%%h %’QT”I MPEEAIUT8 ch di sintegrating tabl et preferably

THRas notefrgqu,djr@ftjfahct A pharmaceutical oral controlled
rel ease )aon'posi tion conprising |icarbazepine

Ts di spl at§’ g a plateau profile between about 4 and 25
hours after adm nistration. A nethod of orally

admnistering. lic azepine for the treatnent of
Exdingle di Siiondinaiblet SERbur HeskaRcRn2EBRBIT BOAGOR FalpRse oranules
adm ni st ering to a patient in need of |icarbazepine
t herapy once-a-day an oral dosage form of the
50Q mg é’ﬁfjf“@rﬁwﬂa”% KQO@\V% Hug s4ksANAS; ¥ = AP ) arsfernepleyasl rer tablet.
only, of preferred conpositions and processes of the
i nvention. Abbreviations Ac acetyl aqu. aqueousdansyl
a) Fab{edicpmppyitiehitaiyt weightp ROhalgenesul fonyl Et ethy! HPLC
hi gh pressure liquid chromatography Me nmethyl NWVR
nucl ear magnetic resonance RT or rt roomtenperature

of ur an
Licarbazepine 500.00
Eudragit E30D 100.00
Ethylcellulose, aqueous
dispersion 35.00
Microcrystalline cellulose 45.00
Croscarmellose sodium 40.00
Starch Sta-rx® 62.50
Aerosil 200 3.75
Magnesium stearate 3.75

b) Preparation

The licarbazepine is spray-granulated in a fluid bed dryer (Aeromatic Fielder MP1) using a
dispersion of Eudragit E30D and ethylcellulose. The granules are dried and screened using
a Frewitt mill equipped with 1 mm mesh. The microcrystalline cellulose, the croscarmellose
sodium, the starch and the Aerosil 200 are also screened and added to the granules. The
blend is mixed using a bin blender (Turbula). The magnesium stearate is screened through a
hand screen (0.8 mm mesh) and also added. The final blend is mixed using a bin blender
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Ts tosyl Exanple 1. Disintegrating tablet conprising

| i carbazepine in nodified rel ease granul es 500 ng of
waeleag/os2bst ance (coarse drug sﬁst ance; X50 = PCODERMW)5/002987

are enpl oyed per tablet. a) Tablet conposition (tabl et

wei ght: 790 ng) Conponents (in ng) Licarbazepine

500. 00 Eudragit E30D 100. 00 Ethyl cellul ose, aqueous
(Tubsipparsd comB3Bsa Uding @ Korssh &H250 daldettihg press. Tie @blets are ovaloid,

cuef o oSy s T AR bl bbbk et ReigRE 700 m)
Preparation The |icarbazepine is spray-granulated in a
el I 8 LS B ) Bk 8 apusratng
tabﬂit@&blhpﬁsn&?g ﬁ:aﬂﬁazedmamirrmmeam@ldasmragultas Eiﬁr??lzéébtepﬁ"réd which
cohse 58, 23hmarPpu B8 ke Bl SUSRTmPot B ar ch and
t he AerosH 200 are aI S0 screened and added to the
Exiimalp Expniopale i TRSTer RS sa atab ar 0 R HBL g

dlbénit%‘ Hasdpires-chbofyliFacibshibie 30 #3184 1adkiro- mlwdfdxyL@lH

is mxed using a bin bl ender(TurbuI a) and
d'béﬁ%ﬂéé@é@e AEPRPXEMISr sch PH250 tabletting press. The
tablets are ovaloid, curved, 18 nmlong, 7.1 nm w de
and without a breaking bar (tabl et

o8
To eyBiire 0910-pxp-20.fndhy r%waﬁwgé@aa%e@ln%‘%ea@ewplas (Amige (300 mg,
1.1BSAFRbIF add RADROFLALATERICRE A S ADN byihélE), Aldrich

| i carbaze ase ranul’es can )
Switzasigadb S msp 9{91%@??'&@ G lrfd 5 mibis Wﬂe%ﬂf%%pr@mlxed solution
of fBFrHig a%%?dﬁﬂ'@t@ (PL32%6aRy 989 n?)%ﬂ?é eC%nd BhRed fP28/nSAl T clear
transter dro enation of oxo-1
solytiqyy |§>h§a’q9g|tg§¢fg|5[fgr 18 h. The reaction mlxture is cooled to RT, diluted with CH,Cl,
(20 ml) and neutralised with aqu. NaHCOj3. After washing with brine, the solution is
concentrated under reduced pressure. The residue is purified by flash chromatography on
silica gel using a 6:1 EtOAc-MeOH mixture as eluent to afford R(-)-10,11-dihydro-10-
hydroxy-5H-dibenzo[b,flazepine-5-carboxamide (enantiomeric purity (ee) > 99 %,
determined by HPLC on Chiracel OD, retention time 9.46 min). [a]," = -195.3° (ethanol). 'H-
NMR (400 MHz, CDCls): 7.70-7.20 (m, 8 H), 5.30 (br s,1 H), 5.10-4.60 (br s, 2 H), 3.75-3.40
(m, 1 H), 3.20-2.90 (m, 1 H), 2.50 (br s, 2 H). NMR-data refer to Lit.: Benes, J. et al., J. Med.

Chem. 1999, 42, 2582-2587. Molecular weight: 254.291.

Example 4: Enantioselective transfer hydrogenation of 10-oxo0-10,11-dihydro-
dibenzo[b,flazepine-5-carboxylic acid amide to S(+)-10,11-dihydro-10-hydroxy-5H-
dibenz[b,flazepine-5-carboxamide

To a mixture of 10-oxo-10,11-dihydro-dibenzo[b,flazepine-5-carboxylic acid amide (300 mg,
1.189 mmo!) and RuCI[(18,28)-p-TsNCH(CgHs)CH(CsHs)NH,](n°-p-cymene) (11 mg, 0.0173
mmol) in CH,Cl, (15 ml) is added in two portions a premixed solution of formic acid and NEf;
(5:2, 656 mg:578 mg) at 23 °C and stirred for 10 min. After that formic acid is added (50 pl)
and the clear solution is heated to reflux for 16 h. The reaction mixture is cooled to RT,
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azepi ne-5-carboxylic acid amde to f?(-)-10,1
1- di hydro- 10- hydr oxy-5/ -/-
waliwsngd2p) 7] azepi ne- 5- car boxa %e To a m xt ur ePGI/EP2005/002987
10- ox0- 10,1 1-di hydro-di benzcn)‘? /'] azepi ne- 5- car boxyl i c
acid amde (300 ng, 1.189 mmol) and
RuCl [ (1R, 2R) - p- TsNCH( C 6H5) CH( C6H5) NH2] ( h6- p- cynene),
dilAediwit IGH, Gl Z(Zml‘)lamﬂdw)eu(rahﬁd with aﬁ]uomaﬂcmgmﬁerlwasﬁh'l@@lnﬂ\ brine, the

solih, e GngEr s8R EIA st el vy tagg

chretriatogeaptyosn sicangeh us:ﬁge &1 EXDASDIeH mixture dsediierd td &fford S(+)-

10,43 bt alaoor oA Hnlo bt Parerudii s 1 o0 S HPLC on

ChiNaddCOB), ré‘tﬁhﬁm twas h2J0g rM'I‘\) ogbit + m€96.6 M ¢etaamaly. lNNR (400 MHz,

OB 0y A RBhaS SUr S BroE1 4 Hh S 3801 Ry 140, 3.20-

2.96:(fh, EtHAR 5&&1% 2 DY, MIMR-dataabiee B3 Lit. oB&@idspu.cbtR(.; ). M@d Xhem. 1999,
42 %%?%%Mmﬁcw%\é(ﬁ'%f 8°¢#8%epi ne- 5- car boxar ni de

(enantlorrerlc purity (ee) > 99 % determ ned by HPLC
n Chiracel OD, retention tine 9.46 mn). [a]Drt =
A’fefﬂé@’eaoff’%?%anol) 1HNMR (400 MHz, CDCI3): 7.70-7.20
(m8|—|) 530(brsl|—|) 510460(brs 2H)
2. 50

To [aDmlxtNonfd'g)( gxq-éq za dmydm @llbenzgg},,ggzep ine- %pargpxyhg gcndmde (300 mg,
1. 1@9%0#8&95{@@(13@% aé%mdmbgngﬂ(cﬁ\:@)mqm B»'i@vrr%ﬂé) (8.5 mg,

tl osel ective transfer yd rolgenatl

0. Oi’émml m&dzqzﬂﬁwmscﬁﬂdse AERAWiSS 3 premibidRa)EiopAf mrycr a@d and
Nqus g, 299 ﬂ; 280 )t zé@clahdcytlméé 'T&'1bQ‘niﬂY¢ﬁé’?SDéal5§oluﬁoh is heated to

benz[ b, /] azepi ne-5- car boxan d

reflioias - h 65hﬁr%ﬁqﬁlya .naxtaredé sooled o RTaQ'BﬁBSqw‘éﬂh aHeGe (?&aph) apd

ne%ﬁ&@e%ﬂg §. mml\fcﬁ%eﬂﬁlgs%{/v}th BAck the]s(ohuélon is concenSrat?d under

redyced W&SSLUGO Wesramﬁ!yeys pwf@ﬁ@mﬂgsw mlaroma}ogr%pm/mhqarged Weing a 6:1
Etd(?—Q:r Mb@Pﬁn&td% smen%gg ﬁ)‘%lffbtrd sg)qfo £104i diof 3@' hg/d?d}g d>LEt 3

and st
dlbmaoé@ﬂqmnef%p@m@xwﬂa |s added (50 n1) and the cI ear
solution is heated to reflux for 16 h. The reaction
m xture is cooled to RT,- - diluted wwth CH2Cl 2 (20
__a.ﬂlgliénBUGl&]tSr?aﬁ)rpsws\WNQH(é?qlds)CNé@wHzil(n?-e'rcymsﬁ) ng
wth brine, the solution is concentrated under reduced

ressure. The residue is purified by flash
a) (S,S)-5-dimethylamino-naphthalene-1-sulfonic acid (2-amino-1,2-diphenyl-ethyl)-amide

To a solution of (S,S)-diphenylethylenediamine (250 mg, 1.2 mmol) and triethylamine (0.5
ml) in THF is added dropwise a solution of dansyl chloride (318 mg, 1.2 mmol) in THF (2 ml)
at 0°C. After stirring for 16 h at RT the solvent is removed in vacuum and the residue is
resolved in methylenchloride (20 ml). The organic solution is washed with NaHCO; solution
(56 ml), dried over Na,SO,, and after filtration the solvent is removed. Flash chromatography
affords (S,S)-5-dimethylamino-naphthalene-1-sulfonic acid (2-amino-1,2-diphenyl-ethyl)-
amide as yellow oil, which crystallizes by drying in vacuum. Molecular weight: 445.59. 'H-
NMR (400 MHz, CDCls): 8.36 (t, J= 7.5 Hz, 2 H), 8.17 (dd, J = 7.2 Hz, 1.2 Hz, 1 H), 7.47
(dd, J=8.8 Hz, 1 H), 7.34 (dd, J = 8.5 Hz, 1 H), 7.24-7.16 (m, 4 H), 7.11 (d, /= 7.5 Hz, 1 H),



chromat ography on silica gel using a 6:1 Et OAc- MeOH
m xture as eluent to afford S(+)- 10,1

wda2@sl9xtp®- 10- hydr oxy- 5H- di be [ b, /] azepi ne- SPCHEPINEMN2987
ide (ee > 99 % by HPLC on Chiracel OD, retention tinme
12.00 mn). [a]Drt = +196.6 (ethanol). 1H NWR (400
MHz, CDCl3): 7.70-7.20 (m 8 H), 5.30 (br s,1 H),

6.98-6173F (fn, @BOH), B1615(d, 2=18)§ H3, 775),3.20(d; th= 8.5 Hz, 1 31)22.80 2s, B0H).
(m 1 H, 2.50 (br s, 2 H. NVR-data refer to Lit:
Benes, J. et al., J. Med. Chem 1999, 42, 2582-2587.

b) RATIEES) IZS)-fpvdangyINCHZGA#M(Celelk)f\léfmﬁbp-cﬁnmejcess To a
m xture o
| O oxo-10O. Hdi hydr o-di benzoti b. fl azepi ne-S-car boxylic

A salatich afhiSi8)-3-addethgamibodBPhimaizhp- 1asudfonic acid (2-amino-1,2-diphenyl-

et Feyide BRB) RIBTTHEY Tk g 0:30 B} on! IRESHRrEymeReyls (55 ma,

0. O@Fﬁﬁl )an Q%diopidn)ol iSS]C?atIiI!gEHg 80f©M1§§gme®ng§NSdemW6412¥wgéhat, and the
0 rmc . acl n t . . at .
darleq SEE S RRetor il TEbsoida drectR Yl i Sed without

anytpmnﬁgéﬂdnxm‘ g1536 h. The reaction m xture is cooled to
RT, diluted with CH2CI2 (20 m) and neutralised with
aqu. NaHCO 3. After washing with brine the solutionis
concentrated under reduced pressure. The residue is
purified by flash chronat ography on silica gel using a
6:1 Et OAc- MeOH mi xture as eluent to afford S(+)-10,1
1- di hydr o- 10- hydr oxy- 5Hdi benzo]
j b, /] azepi ne-5-carboxam de. Exanple 5: RuCl[(1
S, 2S) - p- dansyl NCH( C 6H5) CH( C6H5) NH2] (h6 - p-cynene) a)
(S, S)-5-dinet hyl am no- napht hal ene- 1- sul fonic aci d
(2-am no- 1, 2-di phenyl -ethyl )-am de To a sol uti on of
(S, S)-di phenyl et hyl enedi am ne (250 ng, 1.2 mmol) and
triethylamne (0.5 nm) in THF is added dropw se a
solution of dansyl chloride (318 ng, 1.2 nmol) in THF
(2 M) at 00C. After stirring for 16 h at RT the
solvent is renoved in vacuum and the residue is
resolved in nmethylenchloride (20 m). The organic
solution is washed with NaHCO3 solution (5 m), dried
over Na2SO4, and after filtration the solvent is
renoved. Fl ash chromat ography affords
(S, S)-5-di et hyl am no- napht hal ene- 1- sul fonic acid
(2-am no-1 , 2-di phenyl -et hyl) -



am de as yellow oil, which crystallizes by drying in
vacuum Mol ecul ar wei ght: 445.59. 1HNMR (400 MHz,
W@DK05®832290 8. 36 (t, = 7.5 Hz, 21 , 8.17 (dd, JPEI/EPD05/002987
Hz, 1.2 Hz1 1 H), 7.47 (dd, 375 8.8 Hz, 1 H), 7.34
(dd, J = 8.5 Hz, 1 H, 7.24-7.16 (m 4 H), 7.1 1 (d, J
= 7.5 H, 1 H,6.99-6.74 (m 6 H), 4.61 (d, J = 8.5
Claigs 1 H), 4.20 (d, J = 8.5 Hz, 1 H), 2.80 (s, 6 H. b)
RuCl [ (1S, 2S) - p- dansy!l NCH( C6H5) CH( C6H5) NHJ (
h6- p- cynene) A solution of
1. A ph&@mdeediicabbizy bﬂmdﬂed rﬁiqzﬂmh rmhmmedi{idx? suinbrsing 10,di cﬂih|y)dro-1 0-
2-am no-.1, 2-di bhe t - i de (80ny, 0.18 nmol),
M@(y(@%d pz@;_,f%geﬂﬁ%%eai@d(a[r% 2(p-cymene)] 2 (55
5 ng, 0.09mmol) in 2-propanol is heated at 800C for 1 h.
he solvent. is remyed after that nd.the dark red ,
2. TR are AP o e aing 19 i 7 Being Kb Plecr&Ra tablet with
hoditigd releasogrdnuias dorpisthgM 0, o-dihyairy1 Ehydrbxye st idibenzi flazepine-5-
716. 34.- - Cains 1. A pharmaceutical oral controlled
CUPRMIIR- 0 rmosi ti on comprising 10,1 1-di hydro-1 O-
hydr oxy- 5H di benz[ b, f] azepi ne- 5- car boxam de. 2. The
rding t

har maceuti.cal co Sition ,acco oclaiml jn
10 3 arneteHiea s HalPR ECHTIRS (oark Suneea el g Bl - 1o-
Wf@ﬂﬂﬂ)eﬂa@[b,f%&eﬁh@%d}"a%o&amide is present in the granules in an amount of
0- hydr ox -OEH- di ,enzgg_‘,e{%%ﬁe%crn -5- carboxam de. 3. The
f5praRde 0t % b wedi g fi 8&38? ARNUESel ai m 2
wherein the 10,1 1-di hydro-1 O-
hydr oxy- 5H di benz[ b, Q azepi ne- 5-carboxam de. i s present
4. A RharmEicgpting, FEPeSiiion C&ﬁiﬁﬁ}&m&fa'mﬁo‘?ﬁ%@’?@'% Ué?bl/d'hydr 0-10-
15 Hﬁir&aﬁswfdiﬂehg[]b[ﬂé‘iééih%-da%@@ﬁﬁiéﬁm £fedian pArticle size between 150

phar maceuti c conmposition according to claim2 or 3
QsPng 10,1 1-di hydro-1 O-
hydr oxy- 5H di benz[ b, f] azepi ne- 5- car boxam de having a
medi an particle size between 150 and 300 mm 5. A
5. fppharmaseutidat epmpesiiepccPEingde ey @na §f eleingy taohwherein the modified
[
BRI ol e Tl d Bt pERab R RECRD from
20 paiyreethed ylatesrefivlophiesea bygroxtediyicedulags, dwdraxypropylcellulose and

Hgﬁ%m | cel | ul ose, hydroxypropyl cel |l ul ose and
met hyl'celTul ose. 6. A pharnmaceutical conposition

according to claimb5 conprising pol ynet hacryl ates and
6. A pharmaceutical composition according to claim 5 comprising polymethacrylates and

ethylcellulose wherein the polymethacrylates are present in the granules in an amount of
25 5 to 25 % by weight of the modified release granules.

7. A pharmaceutical composition according to claim 5 or 6 comprising bolymethacrylates and
ethylcellulose wherein the ethylcellulose is present in the granules in an amount of from 2
to 10 % by weight of the modified release granules.

30

8. A pharmaceutical composition according to any one of claims 1 to 7 comprising 10,11-
dihydro-10-hydroxy-5H-dibenz[b,flazepine-5-carboxamide in an amount of from 50 to 80
% by weight of the total composition.
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et hyl cel | ul ose wherein the pol ynethacryl ates are
present in the granules in an anount of 5 to 25 % by
wowioglv220d t he nodi fied rel easg granul es. 7. APCT/EP2005/002987
pharmaceuti cal conposition actording to claim5 or 6
conpri sing polynmethacryl ates and et hyl cel |l ul ose
wherein the ethylcellulose is present in the granul es
9. A phavinzenticHl comnpbsitan dccomiirigdto%nyyonerif glaim®f té B@omprising
nodi f | F% relj se granul es. 8. A pharmaceutica
ﬁ%ﬂﬁﬁﬂ§QF ¥€8%-di ng to any one of claims 1 to 7
conpr|5|ng 10,1 1-
dj ro-10- h dr oxy-5H di benz[ b, f azep 5- car boxam_de
10,4 PR SR PSR oD G TEdo A SRR DRIV (4 § GoPBrE ot leas
6RASI bRFch as diSintefrattar maceuti cal conposition
according to any one of clains 1 to 8 conprising
m crocristalline cellulose. 10. A pharnaceuti cal
11. m@mkmg&m@gmmboanoﬁ AcEMing ieclaim ¢0 abmpnstnd Ratke starch as
r|S|ng at | east one natural starch
@ fant 11. The pharnaceuti cal conp03|t|on
according to claim 10 conprising nmaize starch as
di sintegrant., 12. A pharmaceutical_oral control
12, A DR SR RBbarRL $ T U SIa58P GmPaSIion RPN 8,1 helinydro-10-
6%%-@&9%[%@]&%&%@5%%@%& GRERM ATisder0 1848/ % 0P said 10,11-

in use 70 to % of said

dihydrar§-nyraxyHbslipensib fdrrring b-cribexapidecrs relaassehvdifinié hours
ﬁﬁi%afeﬁllﬁ Q%ﬁgar‘ﬁ‘ ihRitfd FsddRitbR tdshdhiof-8Gn Bﬁos?hh e f% P?vmg apHof

I n-vit di ssolution tests at 370C in
Wﬁ@férﬁﬁogﬁnga@@ﬁﬁge@@for a 500 ng dosage form 13.
The pharnaceutical oral controlled release conposition
conprising 10, 11-di hydro-10-
13. ﬁWrRﬁb@W%@@P@ @l [@n%?'l?ﬂéﬁlieﬁ%e spropesiiprnenRsisng c18s i-¢igydro-10-
oib%(n)z[#?%‘fz@blﬂe%rbagﬁgaﬁﬁetb% ébzre/%ﬁfclaﬁ Q Meljem in use 80 to

I ne-5- car box

%iafp at@ﬂbé&ddﬂ)’dﬁ%% -hydsoxyothl-dlibenep dlazerine-- C@rbmamidt are
Uty R e

havi ng
m%hbatﬁwgat having @ pHllof abewtrtod fas@ 508! regidesagenfpus. t i on
according to any one of clainms 1 to 13 having no food

ef fect.
14. A pharmaceutical oral controlled release composition according to any one of claims 1 to

13 having no food effect.

15. A disintegrating tablet having modified release granules comprising 10,11-dihydro-10-
hydroxy-5H-dibenz[b,flazepine-5-carboxamide and at least one polymer as retarding
agent adapted to be administered once a day.

16. The disintegrating tablet according to claim 15 wherein the at least one polymer is
selected from polymethacrylates, ethylcellulose, hydroxyethylcellulose, hydroxypropyl-

cellulose and methylcellulose.

17. A disintegrating tablet according to claim 15 or 16 having no food effect.
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15. A disintegrating tablet having nodified rel ease
granul es conprising 10,1 1-di hydro-1 O-

whyasoxesbH- di benz[ b, f] azepi n_eig: car boxam de aPdI/aP2005/002987
| east one polyner as retardi ng  agent adapted to be
adm ni stered once a day. 16. The disintegrating tablet
according to claim 15 wherein the at | east one pol yner

18 A pbaimaceuiical okafrcqritofied réleaseydompesitior comprising 60,d4alinydro-10-

t hvl cgl : Lyl

IR it nanetohne:n- BHORAE BRATRY a3, Bl peppeen abou
# and|28ihoufsaftar atifiristvatiog. no food effect.- o - 18. A
pharmaceutical oral controlled rel ease conmposition
conprising 10,1 1-di hydro-1 O-

19.Nysitr afixid; BiHitlydre+id ydfdazitpdibenzlb,fazdpineaticebostamlecandraxcipients
Sue B0 2B B ofedRn ERD BB praRitGteo F MedicAmerfor he
fedityebnbaiypdiehidi ithnafidetivd dizederse- 5- car boxam de and

exci pients as defined in any one of clains 1 to 18 for
the preparation of a nedi canent for the treatnent of

20.pfah'1eﬂ‘rdd| sogwjran!y aaiﬁﬁmcttehqga1d,i1$xm:‘jrgwﬁrcﬁ1o-aghro£y-eﬁtdm z[¥ flazepine-5-
or . i sterin - di.hydro-1 . .
Sl Rsthe rahn oraestis g, Srid seticeomeising rally
adraiaistaring tok pﬁlftilémh igb‘@d df :im ﬂ-ﬂﬂ'\??rosﬂi-ﬂydti@tyb&-@t .dibenz[b,é]azepine—S-
copprising ora admi ni sterin 0 a patient in npee
GATODEIIS heraR)arice P SR BRSTRER ] Saiphetion asseipingdo oy one of
dainzokrrgle therapy once a day a phar.nmaceuti cal
conposition according to any one of clains 1 to 18.



