WO 2004/ 087166 PCT/ EP2004/ 003418 -1 Use of Carbamazepi ne Derivatives for the
Treatnent of Agitation in Denentia Patients The present invention relates to
new pharmaceutical uses of the carboxam des of formula | (see below). The term
"car boxam deswo zm4/089e6¢ herein i ncludes, but is not |imtedct®pPr004/003418

oxcar bazepi ne, 10- hydr oxy- 10, 11- di hydr ocar banazepi ne and 10-acet oxy- 10, 11-

di hydrocar bamazepine. In particular, the Invention relates to the carbamzepi ne
derivatives of formulal R2 R (I) H-1-zI  wherein (a) R and R2 together
forman oxy group or (b) R is hydrogen and R2 is hydroxy or acetoxy, and to

t he pharnaceutlcally acceptable salts thereof. If R is hydrogen and R2 is

hydr oxy or Use pl Garpamergpinenaeriviatives ferfthe d raatment jof Agital ) P
enantioners. The present invention relates to all such p055|ble enantloners

The conmpound of formula | wherein R and R2 together forman oxy group is known
as oxcar bage piesent(rb@ntiororelfleslibrdivpharriadebtichi b%zf mefcaamaﬂnmes of Ranagxam de) .

The prepa atio f..oxcar pazepi ne, and it har. .acc tabl e salts is
descri bed, sge E’WS The)iﬁré“ (%Zthr’&ﬁmb"g? ezfﬁusfa(B'ET"b'g u eﬁxé%tjsb'&az/‘e'mﬁﬁ‘g 9 s market ed
under the bxmrbtzé’;ﬁheﬂlwmdirdody-mtﬂ -dilsydeodartavwazegine amwmmw 1@ig useful in the

t r eat ment | for exarrpl e, epileptic origin. The preparation of
t he conpouﬁ@y%&%gér'ﬁ%egqe wherein R, is hydrogen and R2 is hydroxy and

In particular, the invention relates to the carbamazepine derivatives of formula |

wherein (a) Ry and R; together form an oxy group or (b) R, is hydrogen and R; is hydroxy or
acetoxy, and to the pharmaceutically acceptable salts thereof.

If Ry is hydrogen and R, is hydroxy or acetoxy, the compounds of formula | exist in two
different enantiomers. The present invention relates to all such possible enantiomers.

The compound of formula | wherein Ry and R; together form an oxy group is known as
oxcarbazepine (10-oxo-10,11-dihydro-5H-dibenz(b,f)azepine-5-carboxamide). The
preparation of oxcarbazepine and its pharmaceutically acceptable saits is described, e.g., in
the German patent 2,011,087, Oxcarbazepine is marketed under the brand TRILEPTAL™, |t
is a known anticonvulsant drug useful in the treatment of seizures of, for example, epileptic
origin.

The preparation of the compound of formula | wherein R, is hydrogen and R, is hydroxy and
its pharmaceutically acceptable salts is described, e.g., in US 3,637,661. The preparation of
the compound of formula | wherein R, is hydrogen and R; is acetoxy and its pharma-
ceutically acceptable salts is described, e.g., in US 5,753,646, Both compounds are
described to be efficacious against epilepsy.



Its pharmaceutically acceptable salts is described, e.g., in US 3,637,661. The
preparation of the conpound of forrmula | wherein R, is hydrogen and R2 is
acetoxy and its pharma- ceutically acceptable salts is described, e.g., in US
5,753, 646. Bwmdnwoogrosnds are described to be efficaci ouscagaroostosesi | epsy. WO
2004/ 087166 PCT/ EP2004/003418 -2 In accordance with the present invention, it
has now surprisingly been found that the,_conmpound of fornula | and the
pharmaceutically acceptable salts thereof are al so useful for the treatnent of
agitation, in particul ar behavioral agitation, in denentia patients, especially
in patients with Al zheiner's disease. Agitation is commonly associated with
denentia and contri butes to dimnished quality of life for patients as well as
t hei r car etfyi acepsiandeith thepréstehipveritial, ilmsueacsulgisingly beeh édupd thad tke condi ti on
which can BemGhAAS EEG bR dond Aty bbb O U E RS ar S e fhv e and
intell ectual Tunctrons, w thout I npalrnment o perception or CcONnsCl ousness
caused by thevraatraent opagittitionrin particylardiehayiergl agitatiors in gefregrtia patierdndspeaiadiyns, but

nost commm%tig,g@%%ﬁ%m)@rgmis%ggé!ctural brai n di sease. Characterized by
e

di sorientation, 1npair menory, judgnment and intellect and a shallow | abile
affect. The term "denentia" includes, but is not restricted to Al DS denenti a,

Al zhei ner  dgmRphiifcorth6R§ BidoliatcdSNBieibntis 8l EhifHRERND dininREPG Iy or figMENt i a,
di al ysis denentia (dial S|s,ence§halopathy syndronme), epileptic denenti a,
hebephr eni &r@atigns ﬁ%weitéwemas?g @%entia (diffuse Lewy body disease), |
mul ti-infarct denentia (vascul ar denentia), paralytic denentia, posttraumatic
denenti a, nti, r aeGox i mary denmentia, . toxic denmentia and vascul ar
denenti a. Iqﬁgg"ﬁ”%gﬁﬁﬁ f'a aﬁgﬁeﬂ%@ﬁelgﬁeg& 2 SQfjdiHon WiYEh czp e@é?ﬂﬁ{éﬁé%f?%m y-si X
patients cssusubly progresdive) of edgniive wneg aitallectual fiireiBny edthsutthpaigegnt df agnosed wi th
Al zhei mer %el%'eSt?oar’iso 'cor'?‘sfcﬁo%rsneass](‘:éused by a variety of disorders including severe infections and

toxins, but most commonly associated with structural brain disease. Characterized by

disorientation, impaired memory, judgment and intellect and a shatlow labile affect. The term

"dementia” includes, but is not restricted to AIDS dementia, Alzheimer dementia, presenile

dementia, senile dementia, catatonic dementia, dialysis dementia (dialysis encephalopathy

syndrome), epileptic dementia, hebephrenic dementia, Lewy body dementia (diffuse Lewy

body disease), multi-infarct dementia {vascular dementia), paralytic dementia, posttraumatic

dementia, dementia praecox, primary dementia, toxic dementia and vascular dementia.

in an 8-week, open-label, single-arm study are recruited twenty-six patients community-
dwelling elderly patients (>63 years of age) diagnosed with Alzheimer's disease. After a 1-
week screening period to assess each patient’s agitation level, oxcarbazepine 150 mg/day
treatment is initiated and titrated by 150 mg/day every 3-7 days to a maximum of 1200
mg/day with a mean oxcarbazepine daily dose of 340 mg/day (range 150-552 mg/day). The
primary outcome measure is improvement in behavioral agitation, based on the 38-item
Cohen-Mansfield Agitation Inventory (CMAI) that evaluates the prevalence of pathologic and
disruptive agitated behavior. Secondary evaluations includes effects on neuropsychiatric
symptoms, cognitive impairment, global functioning, and tolerability.

Significant reductions in CMAI score from baseline (meantSD: 60.6114.7) occur at each
timepoint (mean+SD change from baseline on Day 14: -16.9+19.7, Day 28: -22.6+19.0, Day
56: -20.8%19.6; all p<0.0002). Significant improvement in mean Neuropsychiatric Inventory



week screening period to assess each patient's agitation | evel, oxcarbazepi ne
150 ng/day treatnent is initiated and titrated by 150 ng/day every 3-7 days to
a maxi mum of 1200 ng/day with a mean oxcarbazepi ne daily dose of 340 ng/ day
(range 150- 5% rgd/ebaies. The primary outcone neasure i S i ROT/BPBIENG41SN
behavi oral . agi tati on, based on the 38-item Cohen-Mansfield Agitation Inventory
(CVAI') that evaluates the preval ence of pgthologic and disruptive agitated
behavi or. Secondary eval uations includes effects on neuropsychiatric synptons,
cogni tive inpairnent, global functioning, and tolerability Si gni ficant
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Neur opsychiatric Inventory WD 2004/ 087166 PCT/ EP2004/ 003418 -3 score al so

occur at each tinmepoint (all p50.02 versus screening). Cognitive performance
and gl obal A shavin lrthia dhis epeii-abelt prosrective Sudih compeunds of ipgpula Aespeially by this

this open-| @E@#b’az&fu‘ﬂag??ézéﬁe\éﬁvegé eneﬁmmwmaﬁﬁ if P& ehfndnt oﬁéngEdrﬁl

oxcar bazepin are effective and generally well tol erat ed I'n e trfeatment of
agitation, IPQ‘#'C%I"I patigntgrvithAlgheimenstdise@seh Al zhei ner' s di sease. For the
treatnent of the conditi ons rrentl oned herein, appropriate dosage will of course

vary dependin g faor l e, the h% the node of adm nistration, the
specific co’ﬁ?fd%?}tﬂ tB‘P“'e?fé'Fﬁ? 'P“%@@Bt'%ﬁa elsi. ﬁB’PTGP'éat%HBS"’QS\)”é‘F PfCPUESE VaRe
condi ti on b@dpegdihg @b tor exambR! erhostie@Tabd offadmirdstetion, &h&s{i&ﬂi& coﬁﬂoérﬁldl cat ed

about 100 {5 SBBI356 AGE MesEBrB AGY SraBMiy Mresraboubera sees TR B 600 g,
e.g. 340 nymaoinats, wreraupld hamaos,dinfigditated daily idnyagetis rthe camge fioemddoyt 50 to
admi ni ster egﬂou( 9600%8”6%%&'!%6# \Ab&ﬁ %6’ Posﬁr%uPPzéo%é C?Horetphqgr%b@ fr%%yabout
150 to about 600 mg, e.g. 340 mg, of a compound according to the invention conveniently
administered, for example, in divided doses up to four times a day.

The compounds may be administered in any usual manner, e.g. orally, for example in the
form of tablets or capsules, or parenterally, for example in the form of injection solutions or

suspensions.

The present invention also provides pharmaceutical compositions comprising the
compounds in association with at last one pharmaceutical carrier or diluent for use in the
treatment of agitation. Such compositions may be manufactured in conventional manner.

Unit dosage forms may contain for example from about 2.5 mg to abO}Jt 1000 mg of the
compound, preferably about 300 or 600 mg.

Oxcarbazepine can be administered, e.g., in the form as it is marketed, e.g. under the
trademark TRILEPTAL™,

The invention further provides the use of a compound of formula | for the manufacture of a
pharmaceutical composition for the treatment of agitation.



The conpounds may be adm ni stered in any usual manner, e.g. orally, for exanple
in the formof tablets or capsules, or parenterally, for exanple in the form
of injection solutions or suspensions. The present invention also provides
phar maceut i ca¥0 copmpsrsést i ons conpri sing the conpounds in 2eTaP@boesdswi t h at

| ast one pharnmaceutical carrier or diluent for use in the treatnent. of
agitation. Such conpositions may be manufgactured in-conventional manner. Unit
dosage forns may contain for exanple fromabout 2.5 ng to about 1000 ng of the
conpound, preferably about 300 or 600 ng. Oxcarbazepi ne can be adm ni stered,

e.g., int f i ] : {: PTALTM The
Cndentf on e NeRtdTulther sTos Eingtho for oot er Ao h LR fokdr.
manuf act ur euel treatmgntawhigh €ampasas adanpieieiing tosadsubjeple therenevtisally effectivsi t ati on. WO

2004/ 08716 Gnidah! &FRAWRHBAS 4R rdind oflBAndimY ent i on further provides a method for
treatment of agitation in a subject in need of such treatnment, which conprises

adm ni stering to said subject a therapeutically effective anmount of a conpound
accor di ng or fRrtrgatrient of Gitatibia cbimpadritedt forfiulaA®ah Bk iagminkteredarRHedr pf formul a |
can be adm ni stered ,ﬁ{jone or.in fonbl nation with a nootropic agent. The term

" noot r opi ¢ %B@Wﬁ“orh“é" R BECHARI%AY9 - ncl udes, but is not limited to nootropic

pl ant extracts, cal cium antagonists, cholinesterase inhibitors,

di hydr oer gat oxin,. nicergoline Lracet.a pur.i.ne der.iyat es rjtinol,
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ant agoni st - a5,He N it BHAGS vinlitind Snd\Bhpdchild ed to

The term “nootropic plant extracts” as used herein includes, but is not limited to extracts from
Ginkgo leafs. The term "calcium antagonists” as used herein includes, but is not limited to
cinnarizine and nimodipine. The term “cholinesterase inhibitors” as used herein includes, but
is not limited to donepezil hydrochloride, rivastigmine and galantamine hydrobromide. The
term “purine derivates” as used herein includes, but is not limited to pentifyllin,

Extracts from Ginkgo leafs can be administered, e.g., in the form as marketed, e.g. under
the trademark Ginkodilat™ according to the information provided by the package insert.
Cinnarizine can be administered, e.g., in the form as marketed, e.¢. under the trademark
Cinnarizin forte-ratiopharm™, Nimodipine can be administered, e.g., in the form as
marketed, e.g. under the trademark Nimotop™. Donepezil hydrochloride can be
administered, e.g., in the form as marketed, e.g. under the trademark Aricept™.
Rivastigmine can be prepared as disclosed in US 5,602,176. lf can be administered, e.g., in
the form as marketed, e.g. under the trademark Exelon™. Galantamine hydrobromide can
be administered, e.g., in the form as marketed, e.g. under the trademark Reminyl™,
Dihydroergotoxin can be administered, e.g., in the form as marketed, e.g. under the
trademark HBydergin™. Nicergoline can be administered, e.g., in the form as marketed, e.g.
under the trademark Sermion™. Piracetam can be administered, e.qg., in the form as
marketed, e.g. under the trademark Cerebroforte™. Pentifyllin can be administered, .e.g., in
the form as marketed, e.g. under the trademark Cosaldon™. Pyritinol can be administered,
e.g., in the form as marketed, e.g. under the trademark Encephabol™. Vinpocetin can be
administered, e.g., in the form as marketed, e.g. under the trademark Cavinton™,



ci nnari zine and ni nodi pi ne. The term "chol i nesterase inhibitors" as used herein
I ncludes, but 1is not limted to donepezil hydrochloride, rivastigm ne and

gal ant am ne hydrobrom de. The term "purine derivates"” as used herein includes,
but is not | wotmedodrosspentifyllin. Extracts from G nkgo | eefrgpeioddsis

adm nistered, e.g., in the formas nmarketed, e.g. under the trademark
G nkodi | at TM according to the informatiag provided by the package insert.
Ci nnarizine can be adm nistered, e.g., in the formas marketed, e.g. under the

trademark GCinnarizin forte-ratiopharnT™M N nodi pi ne can be adm' ni stered, e.g.,
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(e.g. IM5 tirons). e correspon I ng con thereor is hereby
i ncor por at egit#lipnr ef er ence.

Such a combination can be a combined preparation or a pharmaceutical comp'ositi_on.

The term “a combined preparation”, as used herein defines especially a “kit of parts” in the
sense that the active ingredients as defined above can be dosed independently or by use of
different fixed combinations with distinguished amounts of the ingredients, i.e., simultane-
ously or at different time points. The parts of the kit can then, e.g., be administered simulta-
neously or chronologically staggered, that is at different time points and with equal or
different time intervals for any part of the kit of parts. Preferably, the time intervals are
chosen such that the effect on the treated disease in the combined use of the parts is larger
than the effect which would be obtained by use of only any one of the active ingredients.

Hence, the present invention also provides

_ the use of a combination as disclosed herein for the preparation of a medicament for
the treatment of agitation, in particular behavioral agitation, in dementia patients,
especially in patients with Alzheimer's disease; and

» acommercial package comprising a combination as disclosed herein together with

instructions for simultaneous, separate or sequential use thereof in the treatment of
agitation, in particular behavioral agitation, in dementia patients, especially in patients
with Alzheimer’s disease.



Hence, the present invention pertains also to a conbination conprising a
conpound of the invention, and at |east one conpound selected fromthe group
_consisting of nootropic plant extracts, cal cium antagoni sts, cholinesterase

i nhi bitors, evdydyeeigot oxin, nicergoline, piracetane, pwerRe2086dsyRt €S,
pyritinol, vincam ne and vinpocetine, in which the active ingredients are
present in each case in free formor in-.tghe formof a pharnmaceutically
acceptabl e salt and optionally at | east one pharmaceutically acceptable
carrier, for sinultaneous, separate or sequential use, especially for use in a
met hod of ﬁﬁ&?éareﬁfreagmb%in%toﬁHsmventgﬂnmbe%b@gt.&?%rmer@ o ned preparation
or a pharmaceutl cal conposition term"a conbl ned pre ratlon as used
herei n def chelBegisiase inkibitr, £.. Kivastigmngart s* in the sense that the active

i ngredients as defined above can be dosed independently or by use of different
fixed conbinations w th distinguished amounts of the ingredients, i
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e.g., be adshbéatmihetered Wiihkpatigtousl y or chronol ogi cal |y staggered, that is at
different tine points and with equal or different time Intervals for any part
of the kit of parts. Preferably, the tine intervals are chosen such that the
ef fect on tOmnatizieamey bdisledigeled to h@atientrin aviethi daily dokagenef heheden dbeuf Zortger t han
the effect a\g/&i‘tago\p@I d be obtained by use of only any one of the active

| ngredi ents nce, the present invention also provides the use of a

combi nation as disclosed herein for the preparation of a nmedicament for the
Lr eat ment NimBhihgfiad bo deBRENTY b3k ey lofl BLinARihl LR ewbdh BT o2
patients, In patrents w't el ner ease; a conmer ci al
package co@bwtsﬁﬁﬁ@ga corrbl nation as discl osed herei n toget her wlth
instructions for sinmul taneous separate or sequential use thereof in the
treatnent of agitation, parti gul ar behavi or al (%l tation, in denentia

pati ents, &oagng&hyg;oplﬂorpd(ﬁ m@hp%a inistered to a patient in atotal daily dosage of between
about 5 mg and 10 mg.

Rivastigmine may be administered to a patient in a total daily dosage of between about 6
and about 12 mg.

Galantamine may be administered to a patient in a total daily dosage of between about 12
and 24 mg, e.g. 12 mg twice daily.

Dihydroergotoxin may be administered in the form of its methansulfonate to a patientin a
total daily dosage of between about 4 mg and 10 mg, &.g. about 8 mg.

Nicergoline may be administered in the form of its tartrate by intramuscular injection to a
patient in a total daily dosage of between about 4 mg and 8 mg.

Piracefam may be administered to a patient in a total daily dosage of between about 1200
and 5000 mg, e.g. 4800 mg/day.

Pentifyllin may be administered to a patient in a total daily dosage of between about 400 and
800 mq.



with Al zheiner's di sease. WD 2004/ 087166 PCT/ EP2004/ 003418 1In one preferred
enbodi nent of the invention, the conbination partner (b) is a cholinesterase
inhibitor, e.g. rivastigmne. Unless nmentioned otherw se herein, the follow ng
dosages of t#w® momisreati on partners (b) can be adm ni st eperEbmod/degsipat i ent :

C nnarizine may be adm nistered to a patient in a total daily dosage of between
about 75 to about 150 ng. Ni nodipine may _be admi nistered to a patient in a
total daily dosage of between about 60 to about 120 ng. Donepezi l

hydrochl ori de may be administered to a patient in a total daily dosage of

bet ween about n . R i gni nm_pi st er a patient in
a total da?ﬁ@hngﬁrg%%%@a&m%@stt%@g%Wﬁg%gbﬁ%c%ﬂ%éfd&gaiﬁoor@t% t‘ig pﬁg?n%@aﬁ' tgga[l é%{yne may be
adni ni st er ddsage chabati6@ding.n a total daily dosage of between about 12 and 24
ng, e.g. 12 ng twice daily. D hydroergotoxin may be adm nistered in the form of
its methansul fonate to a patient in a total daily dosage of between about 4 ng
and 10 ny, Vinpgcetiamaean begadrgnisigrackiegaratipet wa;*,ot@eia&!dﬁ?mgpgb@twemaw&@ andn of its
tartrate b){5i,ﬁbt_ranuscul ar injection to a patient in a total daily dosage of
bet ween about 4 ng and 8 ng. Piracetam may be administered to a patient in a
total daily dosage of between about 1200 and 5000 ng, e.g. 4800 ny/day.
Pentifyllin nmay be admnistered to a patient in a total daily dosage of between
about 400 and 800 ny.



WO 2004/ 087166 PCT/ EP2004/003418 -7 Pyritinol may be adm nistered in the form
of its hydrochloride to a patient in a_gqtal daily dosage of about 600 ny.

Vi npocetin may be administered to a patient in a total daily dosage of between
about 10 and 15 ng. -8- CLAIMS 1. The use of a conpound of formula | R2 R i
(t) d wherein (a) R and R2 together forman oxy group or (b) R is hydrogen
and R2 i CLAMMSxy or acetoxy, or a pharmaceutically .acceptable sag thereof,
for the manufacture of a pharnaceutical conposition for the treatnent of
agitation. 2. The use of a conpound of formula | R2Z R, Nzr O wherein (a) R
and R2 t oyditeasserc arnompasind of feropil (b) R is hydrogen and R2 is hydroxy or
acetoxy, or a pharnmaceutically acceptabge salt thereof; for the treatnent of
agitation. 3. The use according to claigil gor 2 wherein the disease is

behavi oral agitation. 4. The use accordi\ng t'o any of clains | to 3, wherein the
patient to be treated is di agnosed -

wherein (a) R, and R; together form an oxy group or (b) R, is hydrogen and R; is hydroxy or
acetoxy, or a pharmaceutically acceplable salt thereof, for the manufacture of a
" pharmaceutical composition for the treatment of agitation.

2. The use of a-.compound of formula |

wherein (a) R, and Rz together form an oxy group or (b)‘ R, is hydrogen and R; is hydroxy or
" acetoxy, or a pharmaceutically acceptable salt thereof; for the treatment of agitation.

3. The use according to claim 1 or 2 wherein the disease is behavioral agitation.

4. The use according to any of claims 1 to 3, wharein the patient to be treated is diagnosad
fo have Alzhelmer's disease.

5. Use of an effective amount of a compound of formula I, wherein the compound of formula I is

oxcarbazepine, in the preparation of a medicament for the treatment of agitation.



to have Al zheimer's disease. 5. Use of an effective anmount of a conpound of
formula I, wherein the conmpound of fornuha | is oxcarbazepine, in the
preparation of a nmedicanent for the treatnment of agitation. -9- 6. A

conbi natiop conpri.sin a,c ound o rmula | R RL i Il) Het O wherein
(a) R aﬁdﬂﬁ? HEQ?H§$"&%%W9éﬂP€E9"B?WH%m§B"ga??R, |'s hydrogen and R2 Is
hydroxy or acetoxy, and (b) at |east ®&e conpound selected fromthe group
consi sting of nootropic plant extractsy ¢R|cium antagonists, cholinesterase

i nhi bitors, dihydroergotoxin, nicergolLi e pi racetanme, purine derivates,
pyritinol, vincem ne and vinpocefines In gh the active ingredients are
present in each case in free fq i or m of a pharnaceutically
acceptabl e salt and optionally phar nd@eut i cal | y accept abl e
carrier. 7. Conbination accordi g , Wherein the conmpound (b) is a
cholinesterase inhibitor. 8. Use of onbi nati on according to claim6 or 7
for the preparation of a nedi canent;Nor Phe treatment of agitation in denentia
patients. 9. A commercial package conprising a conbination according to claim®6

or 7 together with instructions for sinultaneous, separate or sequential use
t her eof i n .t MiefaiR(a)Fbrandd. tagethat form ani gxy Gapusen (B) Balsihvdragen and R; is hydroxy or

acatoxy,

and (b} at least one compound selected from the group consisting of nootrepic plant
axtracts, calcium antagonists, cholinesterase inhibitors, dihydrosrgotoxin, nicergofine,
piracetame, purine desivates, pyritinol, vincamine and vinpoceting, in which the active
ingredients are present in each case in free form or in the form of a pharmaceutically
acceptable salt and opticnally at least one pharmaceutically acceptabla carrier.

7. Combination according to claim 6, wherein the compound (b) is a cholinesterase inhibitor.

8. Use of a combination according to claim 6 or 7 for the preparation of a medicament for the

treatment of agitation in dementia patients.

9. A commercial package comprising a combination according to claim 6 or 7 together with
instructions for simultaneous, separate or sequential use thereof in the treatment of agitation

in dementia patients.



