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10- Hydr oxy- 10, 11- di hvdr ocar bamazepi.ne Derivatives for the Treatnent of
Affective Disorders The present invention relates to new pharnmaceuti cal
uses of 10-WwWwyioeas7:k8, 11- di hydrocar bamazepi ne deri vati vegSemdog@sdo nat i ons
conprising said conpounds. In particular, the invention relates to a nethod
for the treatnment of affective disorders in a subject in need of such
treatment, which conprises administering to said subject a therapeutically
effective anount of a conmpound of formula | 0- R (1) H Ozt wherein R

represents hdoen or1C1 C3a| kyI carbon I .alone or in conbl r%atl on with
&Ll v\ [l .,-_ E : ’».
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prepar at imgbr@drs t he corrpound of forrrul a I vvherel n R is hydrogen and its
pharma- ceutically acceptable salts is described, e.g., in US 3,637, 661.
Such conpound, 1 O-hydroxy- 10,11 -di hydro- carbanazepine the main

met abol i t T, is well known
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16(8), 76¥wrrgarhaggsspine Jervatiwmspod cdmbisationgiconpdsing saidsomnperalsi e for the
treatment of psychosomatic di sturbances, epilepsy, trigem nal neural gia and
cerebral spasticity. The preparation of the conpound of forrmula | wherein R

i s Cl- C3dn Rgticidayy E@rﬁ@v\feﬂé\%rqlm@s torﬁm@em&&uﬂhectéﬁatveméffe%eéllswef%lmas
descri bedypietdn neéd‘oflé%cﬁ’tr@gﬁne@ﬂ@mléﬁ%nﬁ:ﬂmﬁls@ﬁ@ tRReSitRRHat 0 be

ef fi caci ous a%al nst eg epsy. gol ar disorder is a chronic and severe
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di sorder is characterized by manic or "m xed" nood states alternating wth
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wherein R, represents hydrogen or C4-Csalky! carbonyl, alone or in combination with further
therapeutically active compounds as specified herein,

The preparation of the compound of formula | wherein R, is hydrogen and its pharma-
ceutically acceptable salts is described, e.g., in US 3,637,661. Such compound, 10-hydroxy-
10,11-dihydro-carbamazepine, the main metabolite of the antiepileptic oxcarbazepine
(Trileptal ®) is well known from the literature [see for example Schuetz H. et al., Xenobiotica
(GB), 18(8), 769-778 (1986)l. The compound is indicated o be suitable for the treatment of
psychosomatic disturbances, epilepsy, trigeminal neuralgia and cerebral spasticity.

The preparation of the compound of formula | wherein R, is C,-Caalkyl carbonyl and its
pharmaceutically acceptable salts is described, e.g., in US §,753,646. The compounds are

described to be efficacious against epilepsy.

Bipolar disorder is a chronic and severe disorder that affects approximately 1% of the adult
population. Bipolar | disorder is characterized by manic or ‘mixed’ mood states alternating
with discrete periods of major depression or euthymia. Manic episcdes may be manifested



WO 2004/ 087168 PCT/ EP2004/ 003590 -2 by el evated, expansive, or irritable
nood, often acconpani ed by hyperactivity, insomia, agitation, pressured
speech, and di sorgani zed thi nki ng. Thought di sorder nay often be of
psychotic pyep@ulbsaks. In 'mxed nood states both mani ecan:eepisssi ve
synptoms co-exist, wth patients noving rapidly between sadness,
irritability, and euphoria. The inflation of self- esteem and reductlon I n
insi ght that often acconpany these epi ~€odes is commonl y mani fested as poor
judgment, leading to regrettable actions in interpersonal, occupational, or
sexual arenas. As such, the social and econom c inpact of the disease is
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cognitive dulling, fatigue and sexual dysfunction, Indeed, such side effects may be partially

responsible for the high rate of non-compliance observed with available treatment. Finally,
routine clinical monitoring for potentially severe or fatal side effects must accbmpany the use
of several agents (e.g., renal and thyroid toxicity with lithium, hepatotoxicity and pancreatitis
with valproate, and acute extrapyramidal symptoms and tardive dyskinesia with typical
antipsychotics). Thus, new therapeutic agents are needed which offer improved safety and
tolerability profiles along with efficacy in both the manic and depressive phases of bipolar

disorder.

In accordance with the present invention, it has now surprisingly been found that a
compound of formula I and the pharmaceutically acceptable salts thereof is useful for the
treatment of affective disorders, in particular bipalar disorder.

Hence, the present inventlon provides a method for the treatment of affective disorders in a
subject in need of such freatment, which comprises administering to said subject a
therapeutically effective amount of a compound of formula |



Hence, the present invention provides a nethod for the treatnent of
affective disorders in a subject in need of such treatnent, which conprises
adm nistering to said subject a therapeutically effective anount of a
conpound of whhohitstss WO 2004/ 087168 PCT/ EP2004/ 003590 p@r/EP2003/00380 2z O
wherein R represents hydrogen or C, -C3al kyl carbonyl. Furthernore, the
present invention relates to a nethod fgr the treatment of affective

di sorders, for exanple severe acute nania or bipolar disorders, in a subject
in need of such treatnment, which conprises admnistering to sald subj ect
every 20 to 28 hours an anDunt bet ween abouyt 500 and about 3000 nyg,
preferably between 750 and 2500 ng, or,,4 n The case of severe acute mania,
bet ween 1500 and 2500 ng of a conpo ormula I wherein R represents
hydrogen or C, - C3al kyl carbonyl AR , the present invention
pertains to a nethod for the gat megt of affective disorders
in a subject in need of such tneatr MHCh conprises adm nistering to
said subject a therapeutically effectiive anmount of a compound of formula I
wherein R, represents hydrogen of, al kyl carbonyl. In one enbodi nent,
the present invention pertains to 3 nethod for the maintenance treatnent of
affective disorders in a subject in need of such treatnent, which conprises
adm ni st hours an anmount between about
600 and a lj'é? n%é%gé&n&‘ Cﬁé 9*5&?3(1\%%5’%%0 and 1250 ng, of a compound of
formula | mhereln R, represents hydrogen or C, - C3al kyl carbonyl. In one
preferre i rogen. In
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advances tdyth&fthRnid comprises administering to said subject every 20 to 28 hours an amount
between about 500 and about 3000 mg, preferably between 750 and 2500 mg, or, in the
case of severe acute mania, between 1500 and 2500 mg of a compound of formula |

wherein R, represents hydrogen or C;-Caalkyl carbonyl.

Additionally, the present invention pertaihs to a method for the maintenance treatment of
affective disorders in a subject in need of such treatment, which comprises administering o
said subject a therapeutically effeciive amount of a compound of formuia | wherein R,
represents hydrogen or C,-Caalkyl carbonyl.

In one embodiment, the present invention pertains to a method for the maintenance
treatment of affective disorders in a subject in need of such treatment, which comprises
administering to said subject every 20 to 28 hours an amount betwesn about 600 and about
2500 mg, preferably between 750 and 1250 mg, of a compound of formula | wherein R,
represents hydrogen or C-Czalkyl carbonyl.

in one preferred embodiment of the present invention, Ry represents hydrogen.
In ancther preferred embodiment of the present invention, Ry represents acetyl.
In particular, the present invention provides new therapies that offer advances in terms of

safely and tolerability compared o existing treatments resulting, e.g., in increased patient

acceptance and compliance.



safety and tolerability conpared to existing treatnents resulting, e.g., in
i ncreased patient acceptance and conpliance. 9 WO 2004/ 087168

PCT/ EP2004/ 003590 -4 The conpounds of formula | constitute chiral
conpounds. kas200des7ugr poses of the present invention, thergpiosbozsenpounds
di scl osed herein can be enployed in the formof racemates, in mxtures
conpri sing one enantioner in excess (e.qg., nore S 10-hydroxy-10, 11-di hydro-
car bamazepi ne than R-10-hydroxy- 10, 11-di'hydr o- car banazepi ne) or in
enantionerically pure form(e.g. pure S 1 0-hydroxy-10,1

1- df hydr o-car bamazepi ne or pure S-10-acetoxy- 10 11-di hydr o- car bamazepi ne) .
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r epr esent $0,h{-dihgdgrercagdrangrepipa)r. ed according to the procedures described in
the Exanples. The pure enantioners of the conpound of formula | wherein R,
represents Cl-C3al kyl carbonyl can be prepared, e.g., according to the
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enbodi ment the present inventjon relates to . the use of a compound of
by HPLC, using chromatographic substrates with chlral ligands.

In one embodiment of the invention, the pure enantiomers of the compound of formula |
wherein R, represents hydrogen are prepared according io the procedures described in the
Examples.

The pure enantlomers cof the compound of formula | wherein R; represents C,-Csalkyl
carbony! can be prepared, e.g., according to the procedures described in US 5,753,646 or
WG002/09257.,

The term “enantiomerically pure form” as used herein means that a chiral compound is
almost free of its enantiomer, i.e., a sample of the chiral compound comprises less than
about 5, preferably less than about 2, more preferably less than about 0.5, weight percent of

its enantiomer.

Hence, in one embodiment the present invention relates to the use of a compound of
formula |, whersin R, represents hydrogen or Cy-Csalkyl carbonyl, especially acetyl, wherein
the compound is employed in enantiomerically enriched or pure form.

1n a preferred embodiment of the invention, the compound of formula I, wherein R;
represents hydrogen, is employed in the form of a racemate, i.e. a 1:1 mixture of both

enantiomers.



formula I, wherein R represents hydrogen or Cl-C3al kyl carbonyl, especially
acetyl, wherein the conpound is enployed in enantionerically enriched or
pure form In a preferred enbodi mrent of the invention, the conmpound of
formula |, woeneios7i88 represents hydrogen, is enpl oyed par/tkmodionsss of a
racemate, i.e. a 1:1 mxture of both enantionmers. W 2004/ 087168

PCT/ EP2004/ 003590 -5 The term "affectiye disorders" as used herein

i ncludes, but Is not limted to uni- and bipolar depression, bipolar

di sorder, pre-nenstrual dysphoric disorder, post-partum depression,

post - neno ausal depr essi on, neurodegeneratlon rel ated depressive synptons
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wi t h af f detantien t&itbfotfel@tﬁ@ﬂtwfmf#wnnmoraﬁm nistering a conmpound of formula I
wherein R, is hydrogen in a total daily dose between 750 and 2500 ng. In
such study, the compound of fornula I wherein R is hydrogen can be

appl i ed, %ﬂr@mstr@twnt R¥erY & A 2 hayrs| means|nsferahbiadminisipdien syergRgtmas Iogsny, 250
ng and SQ-Qorgg)refg@g]y%egtfé\@f@A;ﬁgd}gctS on affective disorders can be
determned directly through the results of these studies or by changes in
the study design which are known as

The pharmacological activity of a compound of formula | may, for example, be demonstrated

in clinical studies. Such clinical studies are preferably randomized, double-blind, clinical
studies in 300 to 500 patients, e.9. 400, 430 or 450 patients, with affective disorders
comprising administering a compound of formula | wherein R, is hydrogen in a total daily
dose between 750 and 2500 mg. In such study, the compound of formula | wherein R, is
hydrogen can be applied, e.g., in the form of oral tablets having dose strengths 125 mg, 250
mg and 500 mg, The beneficial effects on affective disorders can be determined directly
through the results of these studies or by changes in the study design which are known as
such to a person skilled in the art. Efficacy can be measured, e.g. by a charige in total score
of the Young Mania Rating Scale (Y-MRS) from baseline io week 6. Such a scenario is in
particular suitable to demonstrate efficacy of the treatment using a compound of formula |,
wherein R, is hydrogen, in a wide range of bipolar patients (rapid cycling / non rapid cycling,
with/ without psychofic features, mixed / eupharic mania).

The activity of the compound of formula | in the freatment of affective disorders treatment is
also evidenced, for example, in tesis suitable for detecting drugs having potential
behavioural desinhibitory and/or sociotropic effects which are thought to be relevant for
recovery from social withdrawal, a cardinal feature of depression and related psychiatric
conditions. For instance, drug effects on social withdrawal of intruder mice can be evaluated



such to a person skilled in the art. Efficacy can be neasured, e.g. by a
change in total score of the Young Mania Rating Scale (Y-MRS) from baseline
to week 6. Such a scenario is in particular suitable to denonstrate

ef fi cacy ofwbheostosmas nent using a conpound of fornula |, pCriiep@i0N3BY S
hydrogen, in a wi de range of bipolar patients (rapid cycling / non rapid
cycling, wth/ wthout psychotic featyres, m xed | euphoric nmania). The
activity of the conpound of fornmula | ih the treatnent of affective

di sorders treatnent is also evidenced, for exanple, in tests suitable for
detecting drugs having potential behavioural desinhibitory and/or
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conpri si mgspeheiongonpounds in association with at | ast one pharnaceuti cal
carrier or diluent for use in the treatnment of affective disorders. Such

conpositions nmay be manufactured in conventional
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 affective disorders. Such compositions may be manufactured in conventional

manner,

The invention further provides the use of a compound of formula | for the manufacture of a
pharmaceautical composition for the treatment of affective disorders.

For the treatment of conditions associated with affective disorders, appropriate dosage will of
course vary depending upon, for example, the host, the mode of administration and the
nature and severity of the condition baing treated. In larger mammals, for example humans,
an indicated daily dosage is in the ranges as provided above, conveniently administered, for
example, in divided doses up to four times a day.

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

For the treatment of affective disorders a compound of formula | can be administered alone
ar in combination with at least one compound selected from the group consisting of lithium,
valproic acid sodium salt, conventional antipsychotics, atypical antipsychotics, lamotrigine



manner. The invention further provides the use of a conmpound of formula I
for the manufacture of a pharmaceutical conposition for the treatnent of
affective disorders. For the treatnent of conditions associated with

affecti ve diyponf@ksiss appropri ate dosage w Il of course paEyPHQROSHKHI NG UpON,
for exanple, the host, the node of adm nistration and the nature and

severity of the condition being treated, In |arger mammal s, for exanple
humans, an indicated daily dosage is T the ranges as provi ded above,
conveniently adm nistered, for exanple, in divided doses up to four tines a
day. Unit dosage forms may contain for exanple fromabout 2.5 ng to about
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(SSRI' s) S sul resen Idvention I's especl a
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esci tal opram .

The term “antidepressants” as used herein includes, but is not limited to selective serotonin
reuptake inhibitors {(SSRI's). An SSRl's sultable for the present invention is especially
selected from fluoxetine, fluvoxamine, sertraline, paroxetine and escitalopram.

Lithium acetate can be administered, e.g., in the form as marketed, e.g. under the trademark
Quilonorm™, Lithium carbanate can be administered, e.g., in the form as marketed, e.g.
under the trademark Eskalith™, Lithium citrate can be administered, e.g., in the form as
marketed, e.g. under the frademark Litarex™., Lithium sulfate can be administered, e.g., in
the form as marketed, e.g. under the frademark Lithium-Duriles™ . Valproic acid sodium sait
can be administered, e.g., in the form as marketed, e.g. under the trademark Divalproex
Sodium™. Haloperidol can be administered, e.g., in the form as marketed, e.g. under the
trademark Haloperidol STADA™, Fluphenazine can be administered, e.g., in the form of its

~ dihydrochloride as marketed, e.g. under the trademark Prolixin™. Lamotrigine can be
administered, e.g., in the form as marketed, e.g. under the trademark Lamictal™.
Olanzapine can be administered, e.g., in the form as marketed, e.g. under the trademark
Zyprexa™, Risperidone can be administered, e.g., in the form as marketed, e.g. under the
trademark Risperdal™. Aripiprazol can be administered, e.g., in the form as marketed, e.g.
under the trademark Abilify™ or in any form as desribed in US 5,006,528, which is included
herein by reference. Quetiapine can be administered, e.g., in the form as markeied, e.g.
under the trademark Seroquel™, Fluoxetine can be administered, e.g., in the form of its
hydrochloride as marketed, e.g. under the trademark Prozac™. Fluvoxamine can be
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trademar k Ab| I|fyTM or in any formas desribed in US 5,006,528, which is
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LuvoxTM aE%}é@fobﬁb ng;;@g@g@@'&j bsrePar oxeti ne can be admnistered, e.g., in

the formas mar under the trademark PaxilT"'. Escital opram can
be adm nistered as free base or in the formof the oxal ate or propanoate,

e 9., 1N ThEhateiBlaearmiligiad coﬁqb@wauyrw@a.sélé%dtﬁe?@ﬁﬁ%&kfokmwlevue The
structure of the active agents identified code nos. enerlc or trade
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Publ i cat i gt[tllgzllar the sy%glrgrtsen’? B}‘Q tpng Iagt%/e ingredients of the combination as disclosed herein.

The beneficial effects on affective disorders can be determined directly through the results of

these studies or by changes in the study design which are known as such to a person skilled

in the art. The studies are, in particular, suitable to compare the effects of a monotherapy

using the active ingredients and those of a combination as disclosed herein, Efficacy can be
measured, e.g. by a change in total score of the Young Mania Rating Scale (Y—M.RS) from

bassline to week 6.

One suitable clinical study design would, e.g., be a combination study, wherein a compound
of formula | wherein R, is hydrogen, is employed in combination with lithium or olanzapine.
Such a scenario is in particular suitable to demonstrate superior efficacy of the treatment
using a compound of formula I wherein Ry is hydrogen plus lithium or clanzapine compared
to lithium or oianzapine monotherapy in a wide range of bipolar patients (rapid cycling / non
rapid cycling, with/ without psychotic features, mixed / euphoric mania), as well as safety and
tolerability of the combination.

Hence, the present invention pertains also to a combination comprising a compound of
formula |, and at ieast one compound selected from the group consisting of lithium,
divalproex, conventional antipsychotics, atypical antipsychotics, lamoirigine and anti-



content thereof is hereby incorporated by reference. For exanple, sertraline
can be prepared as disclosed in US 4,536,518 to Pfizer. The pharmacol ogi cal
activity of a conbination as disclosed herein may, for exanple, be

denonstr at egyg mofdgriygcal studi es. Such clinical, studi espatrgpofsnsabl y
random zed, double- blind, clinical studies in patients with affective

di sorders. Such studies dem)nst rate, in_ particular, the synergismof the
active ingredients of the conbination 49 -di scl osed herein. The benefici al
effects on affective disorders can be determ néd directly through the
results of these studies or by changes in the study design which are known
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of bi pol ainveaibn wecsnpémmplodfccmalallnghéremm is malpogeindy cornliged with Fthiuw drhout
psychotlcdl{lg g&gﬁ rwaed / euphoric mania), as well as safety and

tol erabili e conbi nati on. Hence, the present invention pertains also
to a conbination conprising a conpound of fornmula I, and at | east one
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conventional antipsyc Ics, atypic ant 1 psychoti cs anotrigine and anti
WO 2004/ 087168 PCT/ EP20041003590 -9 depressants, in which the active

i ngredi enfigs KA “PESABREd B@pﬁ@ﬁ@n"c% Bsddhefdi 8effriRE @sﬁée:éll? at"Ri€of delsMnQfe @
pharmaceutically acceptable salt and optionally at | eaSt one

phar rraceu%ei”éalmf%? theé&@@@@éﬁf?@dc%ﬁ“w bgrediest as;efiTed gheen keipsedt e or
sequent i ajhdétiRdeFREGY aké ¥ diféreHBMkel RoMbinations with distinguished amounts of the

ingredients, i.e., simultaneously or at different time points. The parts of the kit of parté can
then, e.g., be administered simultaneously or chronologically staggered, that is at different
time points and with equal or different time intervals for any part of the kit of parts. Very
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. The ratio of the total amounts of the active ingredient 1 to
the active ingredient 2 to be administered in the combined preparation can be varied, e.g., in
order to cope with the needs of a patient sub-population to be treated or the needs of the
single patient which different needs can be due to age, sex, body weight, efc. of the patients.
Preferably, there is at least one beneficial effect, €.g., 2 mutual enhancing of the effect of the
first and second active ingredient, in particular a synergism, e.g. a more than additive effect,
additional advantageous effects, less side effects such as hypothyroidism, renal impairment,
tremor, excess thirst, polyuria, Gl side effects, nausea, extra-pyramidal symptoms, weight
gain, cognitive dulling, fatigue, somnolence, sexual dysfunction and, especially, sedation
than the single combination pariners when applied in therapeutic effective dosages, a
combined therapeutic effect in a non-effective dosage of one or both of the first and second
active ingredient, and especially a strong synergism the first and second active ingredient.

Hence, the present invention also provides



met hod of treating affective disorders. In one preferred enbodi nent of the
present invention, a conpound of formula |, wherein R is hydrogen is
conbi ned with ol anzapi ne. In another preferred enbodi nrent of the present
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provi des carmier, for simultanenus, separate or sequential use, is especially useful for the treatment of
bipolar disorders. The combinations described herein are also in particular suitable for anti-
manic treatments.

When the combination parthers employed in the combinations as disclosed herein are
applied in the form as marketed as single drugs, their dosage and mode of administration
can take place in accordance with the information provided on the package insert of the
respective marketed drug in order to result in the beneficial effect described herein, if not
mentioned herein otherwise. In particular, the following dosages can be adminisiered to the
patient:

Haloperidol may be administered to a patient in a total daily dosage of between about 5 {o 25
mg.

Lithium can be administered to a patient in a total daily dosage of between about 0.5 to
about 1 g.



WO 2004/ 087168 PCT/ EP2004/ 003590 -10 the use of a conbination as disclosed
herein for the preparation of a nmedicanent for the treatnent of affective
di sorders; and o a commrercial package conprising a conbination as discl osed
her ei n t ogetvidenodwstigs | nstructions for simultaneous, seperab®oewoossoouenti al
use thereof, especially for the treatnent of affective disorders. A

conbi nation conprising a conpound of qunula I, and at | east one conpound
selected fromthe group consisting of I'ithium divai proex, conventi onal
anti-psychotics and atypical anti-psychotics, in which the active
ingredients are present in each case in free formor inthe formof a

phar nace Rlawzaping car be peapidersdte a patend i3 ot Aaily desageefhietwean about 2.5 to

phar maceypbgaolg. acceptable carrier, for sinultaneous, separate or
sequential use, 1s especially useful for the treatnment of mania. A

conbi nati on conprising a conpound of formula I, and at |east one
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in free f rn1%b in the formof a pharnaceutically acceptable salt and
optionallag’oﬁftf3 &%t one pharmaceutically acceptable carrier, for

si mul t aneous, separate or sequential use, is especially useful for the

treat nent,.of . bipolar disorder The. combi,nat L ons, descr.i bed herei re al so
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partners aboytléoyed i n the conbi nati ons as disclosed herein are applied in
the formas marketed as single drugs, their dosage and node of

adm nistration can take place in accordance with the information provided
on the patkugeatidsetivmeklirtay be asspaisteraddo amakientdnla irtalgallydesagdeof beiwees ul t | n
t he be”efajbﬁﬂxtaéooﬁftcf%ut%&?ﬁ{ bed herein, if not nentioned herein otherw se.
In particular, the foll ow ng dosages can be adm nistered to the patient:

Hal operidol nay be admnistered to a patient In a total daily dosage of

bet ween aRgyterérdderdBoditfiBht of the invention, the combination partners are applied in fotal
' dosages below the maximum dosages provided above, preferably in a total dosage
representing less than 95 % of the maximum dosages provided above, more preferably in a
total dosage representing less than 75 % of the maximum dosages provided above, even
more preferably in a total dosage representing less than 50 % of the maximum dosages
provided above.

The following Examples serve to illustrate the invention without limiting the invention in its

scope.

Abbreviations

Ac acetyl

aqgu. agueous

dansyl 5-(dimethylamino)-1-naphthalenesulfonyl
Et ethyl

HPLC high pressure liguid chromatography
Me methyi

NMR nuclear magnetic resonance

RT room temperature

THF tetrahydrofuran

Ts tosyl



Lithium can be admnistered to a patient in a total daily dosage of between
about 0.5 to about | g. WO 2004/ 087168 PCT/ EP2004/ 003590 -11 d anzapi ne
can be administered to a patient in a total daily dosage of between about
2.5 to abowo Zds0816sQuet i api ne can be adm nistered to appdiepsdindzsrea total
dai |y dosage of between about 500 to about 600 ng. Risperidone may be
admnistered to a patient in a total dajly dosage of between about | to
about 6 ny. Val proic acid sodium salt n&y be administered to a patient in a
total daily dosage of between about 2000 to about 3000 ng. In a preferred
enbodi nent of the invention, the conbination partners are applied in total
dosages bel ow t he maxi nrum dosages provi ded above, preferably in a total
dosage r@@@@&g ting less than 95 % of the maxi num dosages provi ded above,
nore preferably in a total dosage representing |l ess than 75 % of the
naxinun1d05ages provi ded above, even nore preferably in a total dosage
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fol | owi ng ate, the in limting the
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5- (di net hyibearaioBzefingdphatbaaaiesul fonyl Et ethyl HPLC high pressure liquid
chromat ography Me net hyl

To a mixture of 10-oxo-10,11-dihydro-dibenzolb,flazepine-5-carboxylic acid amide (300 mg,
1.189 mmol) and RuCl[(1R,2F<‘)-p—TsNCH(CsHs)CH(CsHs)NHZ](ns—p-cymene, Aldrich,
Switzerland) (8.8 mg, 0.0138 mmol) in CH,Cly (15 ml) is added dropwise a premixed solution
of formic acid and NEi; (5:2, 328 mg:289 mg) at 23 °C and stirred for 10 min. The clear
solution is heated to reflux for 16 h. The reaction mixture js cooled to RT, diluted with CH.Cl,
(20 ml) and neutralised with aqu. NaHCO,. 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 of 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]D“_= -195.3 ° (ethanol). "H-NMR (400
MHz, CDCl,).7.70-7.20 (m, 8 H), 5.30 (br s,1 H}, 5.10-4.80 (br s, 2 H), 3.75-3.40 (m, 1 H),
3.20-2.80 {m, 1 H), 2.50 (br s, 2 H). NM?R-Datas refer to Lit.: Benes, J et al., J. Med. Chem.
1999, 42, 2582-2587. Molecular weight: 254.291

Example 2: Procedure for the enantioselective Transfer Hydrogenation of 10-Oxo-10,11-
dihydro-dibenzolb,flazepine-5-carboxylic acid amide to S(+)-10,11-Dihydro-10-hydroxy-5H-
dibenzlh,flazepine-5-carboxamide

To a mixture of 10-oxc-10,11-dihydro-dibenzo[b,flazepine-5-carboxylic acid amide (300 mg,
1.189 mmol) and RuCI[(18,28)-p-TsNCH(CgHs)CH(CeHs)NHJ(h*-p-cymene) (11 mg, 0.0173
mmol) in CH,Cl, (15 mi) is added in two portions a pretnixed solution of formic acid and NEi,
(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 fo RT,
diluted with CH,Cl, (20 ml) and neutralised with aqu. NaHCO;. After washing with brine the
solution is concentrated under reduced pressure. The residue is purified by flash
chromafography on silica gel using a 6:1 EtOAc-MeOH mixture as eluent to afford of S(+)-
10,11-dihydro-10-hydroxy-5H-dibenzo[b,flazepine-5-carboxamide (ee > 99 % by HPLC on
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tosyl WO 2004/087168 PCT/ EP2004/ 003590 -12- Exanples Exanple 1: Procedure
for the enantioselective Transfer Hydrogenation of 10-Oxo-10, 11-
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(300 ng, with brine the solution is concentrated under reduced pressure. The resudue |s purified by

flash chromatography on silica gel using a 6:1 EtOAc-MeOH mixture as eluent to afford of
S(+)-10,11-dihydro-10-hydroxy-5H-dibenzo[b,f|azepine-5-carboxamide.

Example 3: Preparation of RUCI[(1S,28)-p-dansyINCH(CsHs)CH(CaHs)NH,](n°-p-cymene)

a} Preparafion of (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
tristhylamine (0.5 ml) in THF is added dropwise a solution of dansyl chloride (318 mg, 1.2
mmel) in THF {2 ml) at 0°C. After stirring 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 (5 ml), dried over Nap,SO, and after filtration the solvent is removed. Flash
chromatographie afford (S,S)-—S-dimethy[amino-naphthalene-1-sulfonic acid (2-amino-1,2-
diphenyl-ethyl)-amide as yellow oil which 'crystallizes By drying in vacuum. M: 445.59, "H-
NMR (400 MHz, CDC):8.36 (t, J = 7.5 Hz, 2H) 8. 17(dd J=72,12Hz, 1H),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, J = 7.5 Hz, 1 H), 6.99-
6.74 (m, 8 H), 4.61 (d, J= 8.5 Hz, 1 H}, 4.20 (d, J= 8.5 Hz, 1 H), 2.80 (s, 6 H).

b) Preparation of RuClj(18,28)-p-dansyINCH(CsHs) CH(CeHs) NHZ](n°-p-cymene): A solution
of (S,S}-5-dimethylamino-naphthalene-1-suifonic acid (2-amino-1,2-diphenyl-ethyl)-amide
(80mg, 0.18 mmol), NEt; (36 mg, 0.36 mmol) and [RuCly(p-cymene)l, (55 mg, 0.08mmol) in
2-propanol is heated at 80°C for 1 h. The solvent Is removed after that und the dark red
residue is washed with water (2 ml). The solid is dried in vacuum and used without any
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3. Prepar@h absvethe fRo6H b (el 2RlerRpoldt hﬂ&ri(n@’ﬁﬁ)cﬁbﬁ ﬁﬁdﬁ)d?ihﬁédtélﬁtomynene)

?)2 zneﬁgrgo f?ﬁ %nggpggrgfoﬁ%ﬁe&mfwnaggt@ai 8\‘%' en %Pf tﬁe sLoc Igcen%?e{tor is
(S, S) - di preanydted twyihe nestal g Mieor The ratis, leflthexpﬂubé mnmﬁdourtdrthewb;ei' gpoute (0.5 m)
n THE i sTr%g\devensj i9R V¥' ik tsrgéeli'\}e!soa s||8ﬁt eqec@rlsé/ shogk Hlf I'n(l.e 1 (s%g' §2rggt‘mnds after
it starts lapping. The number of shocks recelved (punlshed drinkings) is counted during a 3
minute period. 15 rats are studied per group. The te,st is performed blind. Compounds are
evaluated at 50, 100 and 200 mg/kg, administered b.o. 60 minutes before the test, and
compared with a vehicle control group. 'blo’bazarh (64-mg/kg), administered under the same
experimental conditions, is used as refe‘reﬁce s’ubsfance All substances are evaluated within
the same experiment and compared wnth the same vehicle and reference substance
controls. Data are analyzed by compar:ng treated groups with vehicle control using unpaired

Student's t tests.



mmol) in THE (2 nl) at OC. After stirring 16 h at RT the solvent is renoved
in vacuum and the residue is resol ved jgL net hyl enchloride (20 m ). The
organic solution is washed with NaHCO3 solution (5 m ), dried over Na2SO4
and after filtration the solvent is renoved. Flash chronmatographie afford
(S, S)-5-dinet hyl am no- napht hal ene- 1-sul fonic acid (2-am no-1, 2-

di phenyl -ethyl)-am de as yellow oil which crystallizes by drying in vacuum
M 445, @L&MS_ NI\/R(400 MHz, CDClI3):8.36 (t, J =7.5 Hz, 2 H), 8.17(dd, J =
7.2, 1.2 Hz, ,747(dd J:88Hz 1H, 7.34 (dd, J = 8.5 Hz, | H,
7.24-7.16 (m 1H) 6.99- 6.74 (m 6 H, 4.61 (d,
J = 8.5]1Hz iﬁﬁ@fazfzéaﬁo&égbf%rmglgé , 2.80 (s, 6 H. b) Preparation
of Rud ((18 2S) - p- dansy!l NCH(CGHdCH(CGHS) NH2] (g6-p-cynene): A solution of
(S, S)-5-dinet hyl am no- napht hal ene-1 - scg__twl c acid

(2-am no- 1, 2-di phenyl -ethyl ) -am de nmg, 0.18 mml), NEt3 (36 ng, 0.36
mmol ) and [RuCI 2(p-cynmene) ] 2 (55 Mg, \O. Q9mMmmol ) in  2-propanol is heated at
80C for 1 h. The sol vent |s j that and the dark red residue is
washed with water (2 m). T id i fed iyp vacuum and used wi t hout any
WO 2004/ 087168 PCT/ EP2004/ 0G gdrification. M 715. 34. Exanpl e 4:
Vogel Conflict Test Description of {method: The nethod, which detects
anxiolytic and related other p ragric activity, follows that described
by Vogel at at, Psychopharmacol dgia 1971;21:1-7. Anxiolytics and

anti depr essants (e.qg., Fontana et al., Psychopharmacol ogy 1989; 98(2): 157-62)
of various classes increase punished drinking. Rats are deprived of water

for 48 hour s A$EFiIAFRe "RMBENE BXEB98MRY et ‘i/a”i’?ﬂyb i ther AR AH@hef @ Pl exi gl as
encl osur e ( 1%edichdent 84 tsdredhicht & dilce®e Gisui8égt i Ng of stainless steel bars
(0.4 cm spaced 1 cmapart. The back wall of the enclosure is nmade of
opaque Pl exi gl ass thereby concealing the observer fromthe experinental
animal. In the centre of the opposite wall, 5 cm above the floor, a netal
wat er spout protrudes into the cage and is connected to one pole of a shock

generatof (ARgLGXe aL¥R8inG1d 2AM 1, JRGRUNE LisBRAP i eid i AORGKVHENGIRA OF 1S

mania and manic episodes of bipolar | disorder.

3. The use according to claim 1, in the preparation of a medicament for the treatment of
rapid cycling, psychotic features, euphoric mania or dysphoric mania.

4, The use of a compound of formula |,

wherein R, represents hydrogen or C,-Csalky! carbonyl, in the preparation of a
medicament for the treatment of manic symptoms.

5. The use of a compound of formula |,



connected to the netal grid floor. The rat is left to explore until it found
the water spout. Then, every time it dignks, it receives a slight electric
shock (1.7 mA, 1 sec.) 2 seconds after it starts |apping. The nunber of
shocks received (punished drinkings) is counted during a 3 mnute period.
15 rats are studied per group. The test is perfornmed blind. Conpounds are
eval uated at 50, 100 and 200 ngy/ kg, adm nistered p.o. 60 m nutes before the
test, and conpared with a vehkaepgontrol group. C obazam (64 ng/ kg),

adm ni stered under the sane__experinental conditions, is used as reference

substance. All substances /& > \at ed wwthin the sanme experinent and
. =2 nd
&

yef erence substance controls. Data are
. j : wi t{h vehicle control using unpaired
Student's t tests. -15x=ClAINS I} e of a conmpound of formula I, O-RI, f
(I Hz ~ wherein R represeats hydrogen or Cl-C3alkyl carbonyl, in the
preparation of a medicalgf f®r the treatment of affective disorders. 2.
The use according to claim 1, wherein the disorder is selected from severe
acute mania and mani c epi sodes of bipolar | disorder. 3. The use according

to claiml, iwhdrbe mrrép@@.@tﬁtefh@dr@beﬂoﬁBdC@@lﬁ&&Bérbﬁﬁﬁl 'hhﬁe prepatai®Abf af rapid
cycling, psychoﬁal c fe tu es, lgl)hor c mania. 4. The use

iC mania o][f
of a conpound“% icamenh Pt pmau@e apce (Areptment of a Q@&e dzsor ers.

6. The use according to claim 8 wherein R, represents hydrogen
7. The use according to claim 1 wherein R, represents acetyl.
8. The use of a compound of formula |

wherein R, represents hydrogen or C4-Csalkyl carbonyl or a pharmaceutical
acceptable salt thereof, for the manufacture of a pharmaceutical composition for the

treatment of affective disorders.

9. A pharmaceutical composition which incorporates as active agent a compound of

formula |



Hen a wherein R, represents hydrogen or C,-C3alkyl carbonyl, in the
preparation of a nedicanment for the trgatnment of manic synptons. 5. The use
of a compound of formula I, -16- 0-RI IR wherein Rl represents hydrogen or
Cl- C3al kyl carbonyl, in the preparation of a nedicanment for the maintenance
treatnment of affective disorders. 6. The use according to claim8 wherein R
represents hydrogen 7. The use according to claim1l wherein R represents
acetyl. 8. The use of a conmpound of formula | O-RI } la O wherein R,
represents hydrogen or Cl-CBaIkmeqagbonyl or a pharmaceutical acceptable
salt thereof, for the manufactyre of a pharmaceutical conposition for the
treatnent of affective disoefde Q. A pharmaceutical conposition which

, wund of formula | -17- p--- Rt Hal O
. i- C3afikyl carbonyl or a pharnmaceuti cal
accept abl e salt thereoi& ¥or Wse Fi the treatnent of affective disorders.
10. A conbination conprising a) a conmpound of formula | - Rl wherein R,
represents hydrogen or Ck,g3al®l carbonyl and

wherein R, represents hydrogen or C,-Csalkyl carbonyl or a pharmaceutical
acceptable salt thereof, for use in the treatment of affective disorders.

10. A combination comprising (a) a compound of formula |

wherein R, represents hydrogen or Cy-Caalkyl carbonyl and

(b) at least one compound selected from the group consisting of lithium, divalproex,
conventional antipsychotics, atypical antipsychotics, lamotrigine and antidepressants,
in which the active ingredients are present in each case in free form or in the form of a
pharmaceutical acceptable salt, and optionally at least one pharmaceutically

acceptable carrier.

11. The combination according to claim 10, comprising a compound of formula 1,
wherein R, is hydrogen, and olanzapine.

12. The combination according to claim 10, comprising a compound of formula 1,
wherein R, is hydrogen, and a compound selected from lithium or divalproex sodium.

13. Use of a combination according to any one of claims 10 to 12 for the preparation of a

medicament for the treatment of affective disorders.



(b) at |east one conpound selected fromthe group consisting of |ithium

di val proex, conventi onal antipsychotré§f atypi cal antipsychotics,

| anotri gi ne and anti depressants, in which the active ingredients are
present in each case in free formor in the formof a pharmaceutica
acceptable salt, and optionally at |east one pharnaceutically acceptable
carrier 411, AT i L Tall Gl : I 4 : ound of
Formi &'l oo E BT o G B aa B B i R e e P on
accordi ng t otciZtogeter with mstiusiang fer dopiRNeads GePRGiae eqyentiahhee tereaRl | s
hydrogen, ang, fe¢aPMHIdr s82&GE alofderdn | i thi um or dival proex sodium  13.
Use of a conbination according to any one of clainms 10 to 12 for the
preparation of a nedicament for the treatnent of affective disorders. -18-
14. A cobmer dhaluspatiagenacdaipsi ddimg 1do Sowbeénedbé evbjedddireitad everya@yio @he of
clainms 10 to e i I ! I S0 parate or
sequenti al uEé&th@é%P§£?%h%Egb@$g@Pﬁ%ﬁ@ﬂgpgg#?gégﬁb@%glsorggggf 15. The use
of any one clainms clains 1 to 8, where the subject is treated every 20 to 28
hours with an anount of about 500 to 3000 ng of a conmpound of Formula I.



