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KOMBINACE AGONISTU SEROTONINOVYCH RECEPTORU PRO
LECBU PORUCH POHYBOVEHO USTROJI

Popis

Oblast vynalezu

[0001] Tento vynadlez se vztahuje k pouZiti agonistl receptorl 5-HT1 jako
sloucenin ve farmaceutickych kompozicich a pro pouziti pfi [é¢bé poruch pohybového
ustroji souvisejicich s neurologickymi dysfunkcemi. Vynalez se vztahuje zejména
k lé¢bé pacientd s poruchami pohybového Ustroji, které souviseji s poruchami hladin
dopaminu pfi synapsi neuronll jako je napfiklad tardivni dyskineze, Parkinsonova
choroba a poruchy souvisejici s vy$e uvedenymi onemocnénimi. Soucasti vynalezu
jsou i soupravy dild obsahujici slou¢eniny nebo farmaceutické kompozice podle

tohoto vynalezu a rovnéz zpUsoby jejich pfipravy podle vynalezu.

Dosavadni stav techniky

[0002] Poruchy pohybového Ustroji jsou skupinou onemocnéni, ktera postihuji
schopnost generovat a Fidit pohyb téla, a jsou Casto spojeny s neurologickymi
poruchami nebo stavy souvisejicimi s neurologickou dysfunkci. Poruchy pohybového
ustroji se mohou projevovat nenormalni plynulosti nebo rychlosti pohybu,
nadmérnym nebo bezdétnym pohybem nebo zpomalenym nebo absentujicim
pohybem ovladanym vali. Napfiklad akatizie je poruchou pohybového Ustroji
charakterizovanou nepfijemnymi pocity ,vnitfniho* neklidu, duSevni nepohody nebo
rozladéni, které maji za nasledek neschopnost pacienta klidné sedét nebo zlstat bez
pohnuti. Pacienti se obvykle bez ustani pohybuji, v€etné pfenaseni vahy z jedné
nohy na druhou a chize na misté, kdyz stoji, Soupaji nebo podupavaji nohama,
pokyvuji télem dopfedu a dozadu nebo komihaji nohama, kdyz sedi. V zavaznych
pfipadech pacienti neustale chodi sem a tam ve snaze ulevit si od pocitu neklidu,
protoZe neklid pocituji od chvile, kdy se rano probudi, az do chvile, kdy jdou spat.
Neéktefi pacienti popisuji pocity vnitfniho napéti a tryznéni nebo chemického muceni.
[0003] DalSim prikladem poruch pohybového Ustroji je dyskineze, ktera je

charakterizovana raznymi bezdéénymi pohyby, které mohou postihnout urcité ¢asti
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Description
Field of invention

[0001] The present invention relates to use of 5-HT1 agonists as compounds, in pharmaceutical compositions, and
for use in the treatment of movement disorders related to neurological dysfunctions. The invention relates in particular
to treatment of patients suffering from movement disorders related to impaired dopamine levels in the neuronal synapse,
such astardive dyskinesia, Parkinson’s disease and associated disorders thereof. Kits of parts comprising the compounds
or pharmaceutical compositions according to the present invention, as well as methods of preparation are also provided
by the invention.

Background of invention

[0002] Movement disorders are a group of diseases that affect the ability to produce and control body movement, and
are often associated with neurological disorders or conditions associated with neurological dysfunction. Movement
disorders may manifest themselves in abnormal fluency or speed of movement, excessive or involuntary movement, or
slowed or absent voluntary movement. Akathisia for example, is a movement disorder characterized by unpleasant
sensations of "inner" restlessness, mental unease, or dyspharia that results in inability of a patient to sit still or remain
motionless. Patients typically have restless movement, including rocking from foot to foot and walking on the spot when
standing, shuffling and tramping the legs, rocking back and forth, or swinging one leg on the other when sitting. In severe
cases, patients constantly pace up and down in an attempt to relieve the sense of unrest, since the restlessness is felt
from wakeup in the morning to sleep at night. Some patients have described the feeling as a sense of inner tension and
torment or chemical torture.

[0003] Another example of a movement disorder is dyskinesia which characterized by various involuntary movements,
which can affect discrete body parts or can become generalized and severely disabling. Tardive dyskinesia is one
example of dyskinesia which is characterized by repetitive, involuntary, purposeless movements, such as grimacing,
tongue protrusion, lip smacking, puckering and pursing of the lips, and rapid eye blinking. Involuntary movements of the
fingers may appear as though the patient is playing an invisible guitar or piano.

[0004] Often, the neurological disorder or condition which causes the movement disorder is associated with dysfunction
of the basal ganglia. The dysfunction may be idiopathic, induced by certain drugs or infections, or caused by genetic
defects.

[0005] Parkinson’s disease (PD) is an example of a neurological disorder associated with dysfunction of the basal
ganglia. PD results in movement disorders and is characterized by muscle rigidity, tremor, postural abnormalities, gait
abnormalities, a slowing of physical movement (bradykinesia) and in extreme cases a loss of physical movement (aki-
nesia). The disease is caused by progressive death and degeneration of dopamine (DA) neurons in substantia nigra
pars compacta and a dysfunctional regulation of dopamine neurotransmission. In order to replace the lost dopamine,
PD is currently treated with Levodopa (L-DOPA, a precursor of dopamine), with dopamine agonists or other agents that
act by increasing the concentration of dopamine in the synaptic cleft. PD is a common disease and affects 1% of persons
above 60 years of age.

[0006] Unfortunately, the treatment of PD with L-DOPA often gives rise to dyskinesia (diminished voluntary movements
and presence of involuntary movements) in advanced PD patients with impaired regulations of DA levels. This specific
type of dyskinesia is called L-DOPA Induced Dyskinesia (LID) and is caused by excessive dopamine levels in the
synapses (Jenner: Nat Rev Neurosci. 2008; 9(9): 665-77; Del Sorbo and Albanese: J Neurol. 2008; 255 Suppl 4: 32-41).
About 50% of patients treated with L-DOPA develop LID, which severely limits optimal treatment and reduce quality of life.
[0007] Movementdisorders induced by drug therapy can also be related to treatment of other neurological or psychiatric
diseases. Examples of these are tardive dyskinesia and akathesia, which are commonly developed as a side effect of
long term treatment with neuroleptics for instance in patients suffering from e.g. schizophrenia.

[0008] Tardive dyskinesia may persist after withdrawal of the drug for months, years or can even be permanent. The
primary prevention of tardive dyskinesia is achieved by using the lowest effective dose of a neuroleptic for the shortest
time. If tardive dyskinesia is diagnosed, the therapy with the causative drug is discontinued. Both of these approaches
cause difficulties for the therapeutical use of neuroleptics.

[0009] Shortly after the introduction of antipsychotic drugs in the 1950’s, akathisia was recognized as one of the most
common and distressing early onset adverse effects. Estimates of the prevalence of akathisia in neuroleptic-treated
people range between 20% and 75%, occurring more frequently in the first three months of treatment. Akathisia is not
only related to acute administration of a neuraleptic, but also to a rapid dosage increase. Unfortunately, akathisia may
be difficult to distinguish from psychotic agitation or anxiety, especially if the person describes a subjective experience
of akathisia in terms of being controlled by an outside force. Therefore, the dosage of the drug which causes the movement
disorder may even be further increased after symptoms of akathisia.
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téla nebo vést k celkovému a tézkému postizeni. Tardivni dyskineze je prikladem
dyskineze charakterizovanou opakovanymi, bezdécnymi, bezicelnymi pohyby jako
jsou napftiklad grimasy, vyplazovani jazyka, mlaskani, Spuleni st nebo rtli a rychlé
mrkani. Mohou se objevit bezdécné pohyby prstll, jako kdyby pacient hral na
neviditelnou kytaru nebo piano.

[0004] Neurologicka porucha nebo stav, ktery zplsobuje poruchu pohybového
Ustroji, Gasto souvisi s dysfunkci bazalnich ganglii. Tato dysfunkce muze byt
idiopaticka, vyvolana urgitymi lé€ivy nebo infekcemi nebo zplsobena genetickymi
vadami.

[0005] Parkinsonova choroba (Parkinson’s disease, PD) je pfikladem
neurologické poruchy souvisejici s dysfunkci bazalnich ganglii. PD vyvolava poruchy
pohybového Ustroji a je charakterizovana svalovou ztuhlosti, tfesem, nenormalnim
drzenim téla, nenormalni chlizi a zpomalenim fyzického pohybu (bradykineze) a v
extrémnich pfipadech ztratou fyzického pohybu (akineze). Choroba je zplsobena
postupnym odumiranim a degeneraci dopaminovych (DA) neuronu v substantia nigra
pars compacta a dysfunkéni regulaci neurotransmise dopaminu. Pro nahrazeni
ztraceného dopaminu se v sou¢asné dobé PD lé¢i Levodopou (L-DOPA, prekurzor
dopaminu), agonistou dopaminu nebo jinymi latkami, které funguji tak, ze zvysSuji
koncentraci dopaminu v synaptické Stérbiné. PD je bézna choroba postihuje 1 %
osob starsich 60 let.

[0006] Bohuzel, lé¢ba PD L-DOPA ¢asto vede ke vzniku dyskineze (potlaceni
pohybU ovladanych vdli a vyskytu bezdéénych pohybl) u pacientd v pokrocilém
stadiu PD s poskozenou regulaci hladin DA. Tento specificky druh dyskineze se
nazyva dyskineze vyvolana L-DOPA (L-DOPA Induced Dyskinesia, LID) a je
zpUsobena nadmérnymi hladinami dopaminu v synapsich (Jenner: Nat Rev Neurosci.
2008; 9(9): 665-77; Del Sorbo and Albanese: J Neurol. 2008; 255 Suppl 4: 32-41).
Pfiblizné 50 % pacient(i 1é€enych L-DOPA je postizeno LID, ktera vyrazné omezuje
optimalni IéCbu a sniZuje kvalitu Zivota.

[0007] Poruchy pohybového Ustroji vyvolané farmakoterapii mohou také
souviset s IéCbou jinych neurologickych nebo psychiatrickych onemocnéni.
Prikladem téchto onemocnéni jsou tardivni dyskineze a akatizie, které jsou béznym
vedlej$im ucinkem pfi dlouhodobé Iécbé neuroleptiky naptiklad u pacientd, ktefi trpi
napfiklad schizofrenii.

[0008] Tardivni dyskineze muze pretrvat i po vysazeni Iéiva, po dobu nékolika
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[0010] Movement disorders are frequently caused by impaired regulation of dopamine neurotransmission. Dopamine
acts by binding to synaptic dopamine receptors D1, D2, D4, and D5, and the binding is controlled by regulated release
and re-uptake of dopamine. Impaired regulation of dopamine release or up-take can result in excess dopamine in the
synapses, which lead to the development of movement disorders.

[0011] As mentioned above, PD is an example of a movement disorder associated with dysfunctional regulation of
dopamine neurotransmission, which is caused by progressive degeneration of dopamine neurons. Tardive dyskinesia
is another example of a movement disorder associated with dysfunctional regulation of dopamine neurotransmission.
Neuroleptics act primarily on the dopamine system and are drugs which block D2 dopamine receptors, to prevent
conditions associated with increased dopamine levels. Tardive dyskinesia has been suggested to result primarily from
neuroleptic-induced dopamine super sensitivity in the nigrostriatal pathway, with the D2 dopamine receptor being most
affected. Older neuroleptics, which have greater affinity for the D2 binding site, are associated with higher risks for tardive
dyskinesia.

[0012] Dopamine release and re-uptake is regulated by a number of neurotransmitters, including serotonin (5-HT).
Other neurotransmitters that directly or indirectly regulate dopamine neurotransmission are the inhibitory neurotransmitter
gamma aminobutyric acid (GABA) and excitatory amino acid glutamate.

[0013] Serotonin acts by binding to different serotonergic receptors. These include the 5-HT1A, 5-HT1 B, 5-HT1 D,
5-HT1 E, 5-HT1F, 5-HT2A, 5-HT2B, 5-HT2C, 5-HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7 for which both agonists and
antagonists have been found. The serotonin receptors 5-HT1A, 5-HT1 B, 5-HT1 D, 5-HT1 E, 5-HT1 F are located bath
post-synaptically and pre-synaptically and on the cell body. Serotonin neurotransmission is regulated by these receptors
and by re-uptake mechanisms (Filip et al. Pharmacol. Reports, 2009, 61, 761-777; Ohno, Central Nervous System
Agents in Medicinal Chemistry, 2010, 10, 148-157).

[0014] Agonists and antagonists of some serotonergic receptors have been investigated for treatment of some move-
ment disorders. Several serotonin 5-HT1A agonists have been shown to ameliorate extrapyramidal side effects (EPS)
associated with treatment with neuroleptics and to improve cognition in patients suffering from schizophrenia. (Newman-
Tancredi: Current Opinion in Investigational Drugs, 2010, 11(7):802-812).

[0015] Modulators of serotonin (5-HT) neurotransmission have been shown to ameliorate or prevent LID. One example
thereof is sarizotan, which is a 5-HT1A agonist and a dopamine receptor antagonist (Grégoire et al: Parkinsonism Relat
Disord. 2009; 15(6): 445-52). In a phase 2A study and in an open labeled study sarizotan reduced LID. However, in
several large phase 2b studies no significant effects of sarizotan compared to placebo could be shown. The lack of effect
is suggested to be due to lack of efficacy of the drug, or worsening of the Parkinson symptoms caused by the dopamine
receptor antagonistic effects of the compound.

[0016] The effects of buspirone on Parkinson’s disease have been studied in a small open study (Ludwig et al: Clin
Neuropharmacol. 1986; 9(4):373-8). It was found that doses (10-60 mg/day), which are normally used to treat patients
suffering from anxiety, did not have any effects on Parkinson’s disease or dyskinesia. At higher doses (100mg/day) it
was observed that buspirone reduced dyskinesia but with a significant worsening of disability ratings. This showed that
high doses of buspirone could worsen the akinesia associated with Parkinson’s disease.

[0017] Methods to treat LID using other 5-HT1A agonists have also been suggested in US 2007/0249621. It has further
been shown in a case study that perospirone, which is a 5-HT1A agonist, could reduce involuntary movement of a patient
suffering from Huntington’s disease. (Roppongi et al: Prog Neuropsychopharmacol Biol Psychiatry. 2007; 31(1):308-10).
[0018] Recently it has been shown that a combination of a 5-HT1 A and a 5-HT1 B agonist increased efficacy in
reducing L-DOPA induced dyskinesia can be obtained in animal models (e.g. Mufioz et al: Brain. 2008; 131 (Pt 12):
3380-94; Mufioz et al: Experimental Neurology 219 (2009) 298-307). 5-HT1 B agonists have potential to reduce LID via
several mechanisms. However, 5-HT1 B receptors are found in the heart and it has been proposed that modulators of
these receptors can be involved in development of valvular heart disease and other cardiac disorders associated with
the use of modulators of serotonin receptors and serotonin reuptake (Elangbam etal: J Histochem Cytochem 53:671-677,
2005).

[0019] The combined 5-HT1A and 5-HT1 B agonist eltoprazine [1-(2,3-dihydro-benzo[1,4]dioxin-5-yl)piperazine has
also recently been suggested for treatment of LID (W02009/156380). Eltoprazine is estimated to be equipotent in terms
of activation of 5-HT1A and 5-HT1 B receptors, and in addition has 5-HT2C antagonistic effects. The long term effects
of the use of the compound for treatment are unknown.

[0020] However, 5-HT1A agonists given in high doses can lead to the development of serotonin syndrome or serotonin
toxicity a form of poisoning. The syndrome or toxicity is caused by increased activation of the 5-HT1 A and 5-HT2A
receptors. Serotonin syndrome, by definition, is a group of symptoms presenting as mental changes, autonomic nervous
system malfunction, and neuromuscular complaints. Patients may present with confusion, agitation, diarrhoea, sweating,
shivering, hypertension, fever, increased white blood cell count, incoordination, marked increase in reflexes, muscle
jerks, tremor, extreme stiffness, seizures and even coma. The severity of changes ranges from mild to fatal. Because
of the severity of serotonin syndrome, it is therefore important to maintain a low exposure of the 5-HT1 A agonist.
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mésicu, let nebo dokonce mulze byt trvala. Primarni prevenci tardivni dyskineze je
diagnostikovana tardivni dyskineze, 1éCba IéCivem, které ji vyvolalo, je vysazena. Oba
tyto pfFistupy zpusobuji obtize z hlediska lé¢ebného vyuziti neuroleptik.

[0009] Kratce po zavedeni antipsychotickych |éCiv v padesatych letech
dvacatého stoleti byla v mnoha pfipadech zjiSténa akatizie jako smutna predzvést
vyskytu nezadoucich G¢inkd. Odhady vyskytu akatizie u osob Ié¢enych neuroleptiky
se pohybuji mezi 20 % a 75 %, pfi¢emz se vyskytuji ¢astéji v prab&hu prvnich tfi
mésicl lécby. Akatizie nesouvisi pouze s akutnim podavanim neuroleptik, ale i s
rychlym zvySovanim davky. Bohuzel je tézké odliSit akatizii od psychotické
agitovanosti nebo Uzkosti, zejména pokud osoba popisuje subjektivni zkuSenost s
akatizii ve stavu, kdy je Fizena vnéjsi silou. Z tohoto divodu muize byt davkovani
léciva, ktery zplUsobuje poruchu pohybového ustroji, dale zvySovano i poté, kdy se
pfiznaky akatizie objevi.

[0010] Poruchy pohybového Ustroji jsou asto zpusobeny posSkozenou regulaci
neurotransmise dopaminu. Dopamin funguje tak, Ze se vaze na synaptické
dopaminové receptory D1, D2, D4 a D5, pficemz tato vazba je fizena regulovanym
uvolfovanim a opétovnym navazovanim dopaminu. PoSkozena regulace uvolfiovani
a opétovného navazovani dopaminu muize mit za nasledek nadmérné mnozstvi
dopaminu v synapsich, coz vede k vyvoji poruch pohybového Ustroji.

[0011] Jak jiz bylo uvedeno vyse, PD je pfikladem poruchy pohybového Ustroji
spojené s dysfunkéni regulaci neurotransmise dopaminu, ktera je zplsobena
progresivni degeneraci dopaminovych neuronll. Tardivni dyskineze je dalSim
prikladem poruchy pohybového Ustroji s dysfunkéni regulaci neurotransmise
dopaminu. Neuroleptika funguji primarné na dopaminovém systému a jedna se o
IéCiva, ktera blokuji dopaminové receptory D2 a zabrariuji tak stavim souvisejicim se
zvySenymi hladinami dopaminu. Tardivni dyskineze je pravdépodobné primarné
dusledkem precitlivélosti na dopamin v nigrostriatalni draze vyvolané podavanim
neuroleptik, pfi¢emZz dopaminovy receptor D2 byva postizen nejvice. Starsi
neuroleptika, ktera maji vétsi afinitu k vazebnému mistu D2, jsou spojovana s vy$Sim
rizikem tardivni dyskineze.

[0012] Uvolhovani a opétovné navazovani dopaminu je fizeno poctem
neurotransmiterl véetné serotoninu (5-HT). Jinymi neurotransmitery, které pfimo

nebo nepfimo reguluji neurotransmisi dopaminu, jsou inhibi€ni neurotransmiter
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Summary of invention
The present invention is as defined in the claims.

[0021] The present invention relates to use of 5-HT1 agonists for the treatment of movement disorders. The combined
activation of different serotonergic receptors can lead to a synergic effect which more effectively influences the dopamine
levels in the synapse and lead to efficacious treatment of the movement disorders described herein. Additionally, since
the combination of different 5-HT1 agonists provided by the present invention may allow for a reduction in dosage of
the 5-HT1 A agonist compared to known treatments, the present invention can prevent or reduce the risk of the devel-
opment of serotonin syndrome and adverse effects of treatment with 5-HT1 A agonists.

[0022] The pharmaceutical compositions of the present disclosure comprise a compound, wherein said compound is
either an agonist of two or more of the serotonin receptors selected from the group of

- 5-HT1B,
-  5-HT1D, and
- 5-HT1F,

receptors, or a selective agonist of the 5-HT1 D receptor, or a selective agonist of the 5-HT1 F receptor, or a pharma-
ceutically acceptable derivative thereof,

and optionally further comprises a 5-HT1 A agonist or a pharmaceutically acceptable derivative thereof,

for treatment, prevention or alleviation of movement disorders.

[0023] Pharmaceutical compositions according to the present disclosure can comprise a combination of two or more
compounds wherein at least one is a) an agonist of the 5-HT1A receptor, and at least one other compound b) which is
selected from: an agonist of two or more of the group of 5-HT1 B, 5-HT1 D and 5-HT1 F receptors, or a selective 5-HT1
D receptor agonist, or a selective 5-HT1 F receptor agonist.

[0024] Thus, the present disclosure can relate to efficacious treatment of movement disorders by using drugs that are
agonists of the serotonin 5-HT1 A receptor and drugs that are either agonists of several serotonin receptors including
5-HT1 B, 5-HT1 D, and 5-HT1 F receptors, or selective 5-HT1 D receptor agonists, or selective agonists of the 5-HT1F
receptors.

[0025] According to the present disclosure, said compound can be a combined agonist of the 5-HT1 B receptor and
5-HT1 D receptor, or a selective agonist of the 5-HT1 F receptor, or a combined agonist of the 5-HT1 B receptor, the 5-
HT1 D receptor and the 5-HT1 F receptor, or a pharmaceutically acceptable derivative of all agonist mentioned herein.
[0026] In another embodiment of the present disclosure, the compound is a combined agonist of two or mare of the
5-HT1 B, the 5-HT1 D and the 5-HT1 F receptors having higher affinity and/or receptor activation efficacy for the 5-HT1
D receptor than for the 5-HT1 B receptor, or having higher affinity and/or receptor activation efficacy for the 5-HT1 D
receptor than for the 5-HT1 B and 5-HT1 F receptors.

[0027] In a preferred embodiment of the present invention, the pharmaceutical composition comprises a compound
selected from the group of sumatriptan, zolmitriptan, rizatriptan, naratriptan, almotriptan, frovatriptan and eletriptan or
a derivative thereof.

[0028] In another embodiment of the present disclosure, the pharmaceutical composition comprises a compound
selected from the group of COL-144 (LY573144), LY334370, LY344864, or a derivative thereof.

[0029] In one embodiment of the present invention, the pharmaceutical composition comprises a 5-HT1 A agonist
selected from the group of alnespirone, binospirone, buspirone, gepirone, ipsapirone, perospirone, tandospirone, be-
firadol, repinotan piclozotan, osemozotan, flesinoxan, flibanserin and sarizotan or a derivative thereof, wherein the 5-
HT1 A agonists buspirone and tandospirone or derivatives thereof are particularly preferred.

[0030] In one embodiment of the present disclosure, the compound is a combined agonist of two or more of the 5-
HT1 B, the 5-HT1 D and the 5-HT1 F receptors, or a selective 5-HT1 D agonist, or a selective 5-HT1 F agonist and is
administered in doses of 0.05-200 mg/day, preferably in the ranges of 0.5 to 60 mg/day and even more preferred in the
range of 0.5 to 10 mg/day.

[0031] Ina preferred embodiment of the presentdisclosure, the 5-HT1 A agonist is administered in doses of 0.5 mg/day
to 100 mg/day and the compound is a combined agonist of two or more of the 5-HT1 B, the 5-HT1 D and the 5-HT1 F
receptors, or a selective 5-HT1 D agonist, or a selective 5-HT1 F agonist and is administered in doses of 0.1 mg/day to
60 mg/day, even more preferably wherein 5-HT1 A agonist is administered in doses of 0.5 mg/day to 30 mg/day and
the compound is a combined agonist of two or more of the 5-HT1 B, the 5-HT1 D and the 5-HT1 F receptors, or a
selective 5-HT1 D agonist, or a selective 5-HT1 F agonist and is administered in doses of 0.5 mg/day to 10 mg/day.
[0032] The pharmaceutical composition according to the present invention may further comprise one or more second
active ingredients.

[0033] Pharmaceutical compositions according to present invention may further comprise one or more agents selected
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kyselina gama-aminomaselna (GABA) a excitacni aminokyselinovy glutamat.

[0013] Serotonin funguje tak, Zze se vaze na rlizné serotonergni receptory.
Mezi né patfi 5-HT1A, 5-HT1 B, 5-HT1 D, 5-HT1 E, 5-HT1 F, 5-HT2 A, 5-HT2 B, 5-
HT2 C, 5-HT3, 5-HT4, 5-HT5, 5-HT6, a 5-HT7 pro které byly zjistény jak agonisté, tak
antagonisté. Serotoninové receptory 5-HT1 A, 5-HT1 B, 5-HT1 D, 5-HT1 E, 5-HT1 F
jsou umistény jak postsynapticky, tak presynapticky a na téle buriky. Serotoninova
neurotransmise je regulovana témito receptory a mechanismem opétovného
navazovani (Filip a kol. Pharmacol. Reports, 2009, 61, 761-777; Ohno, Central
Nervous System Agents in Medicinal Chemistry, 2010, 10, 148-157).

[0014] Agonisté a antagonisté nékterych serotonergnich receptorl byli
zkoumani z hlediska 1éEby nékterych poruch pohybového ustroji. U nékolika
serotoninovych agonistd 5-HT1 A bylo prokdzano zmirnéni extrapyramidalnich
vedlejSich ucink( (EPS) spojenych s Iécbou neuroleptiky a zlepSeni kognice u
pacientd se schizofrenii. (Newman-Tancredi: Current Opinion in Investigational
Drugs, 2010, 11(7):802-812).

[0015] Bylo prokazano, ze modulatory serotoninové neurotransmise (5-HT)
zmirfuji nebo plsobi jako prevence LID. Jednim z pfiklad( je sarizotan, ktery je
agonistou receptoru 5-HT1 A a antagonistou dopaminového receptoru (Grégoire a
kol.: Parkinsonism Relat Disord. 2009; 15(6):445-52). Ve studii faze 2A a oteviené
studii sarizotan zmirfioval LID. V nékolika velkych studiich faze 2b vSak nebyly
prokazany zadné vyznamné ucinky sarizotanu v porovnani s placebem. Predpoklada
se, Ze nedostatecna ucinnost je dusledkem nedostate¢né ucinnosti léCiva nebo
zhorSeni  parkinsonskych pfiznakd  zpusobenych  antagonistickymi  Gginky
dopaminového receptoru obsazeného ve slouceniné.

[0016] Uginky buspironu na Parkinsonovu chorobu byly studovany v ramci
malé oteviené studie (Ludwig a kol.: Clin Neuropharmacol. 1986; 9(4):373-8). Bylo
zjisténo, ze davky (10-60 mg/den), které se normalné pouzivaji pfi |éEbé pacientl
trpicich uzkostnymi stavy, nemély zadny vliv na Parkinsonovu chorobu ani dyskinezi.
Pfi vy8Sich davkach (100 mg/den) bylo pozorovano, Ze buspiron zmirfioval dyskinezi,
ale vyrazné zhorSoval hodnoceni miry zdravotniho postizeni. Tyto poznatky vedly
k zavéru, ze vysoké davky buspironu zhorSuji akinezi spojenou s Parkinsonovou
chorobou.

[0017] Zpusoby lécby LID pomoci dalSich agonistll receptoru 5-HT1A byly
navrzeny v americkém patentu US 2007/0249621. Dale bylo na zakladé pfipadoveé
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from the group of agents increasing the dopamine concentration in the synaptic cleft, dopamine, L-DOPA or dopamine
receptor agonists or a derivative thereof.

[0034] The movement disorders according to the present invention are associated with altered synaptic dopamine
levels, such as for example disorders selected from the group of akathisia, tardive dyskinesia and dyskinesia associated
with Parkinson’s disease, and in particular L-DOPA induced dyskinesia.

[0035] The pharmaceutical compositions according to the present invention may be formulated for parenteral admin-
istration, or for enteral administration such as oral administration. They may further be formulated for crossing the blood-
brain barrier.

[0036] The present disclosure provides compounds which are combined 5-HT1 B, 5-HT1 D and/or a 5-HT1 F agonist
for treatment for treatment, prevention or alleviation of movement disorders.

[0037] Methods for treatment, prevention or alleviation of movement disorders comprising one or more steps of ad-
ministration of an effective amount of a pharmaceutical composition or a compound as defined herein are also aspects
of the present disclosure.

[0038] Ina preferred embodiment of the presentdisclosure, such methods may further comprise a step of simultaneous,
sequential or separate administration of an effective amount of one or more second active ingredients, such as a 5-
HT1A agonist.

[0039] 5-HT1 A agonists used in the present invention may be selected from the group of alnespirone, binospirone,
buspirone, gepirone, ipsapirone, perospirone, tandospirone, befiradol, repinotan, piclozotan, osemozotan, flesinoxan,
flibanserin and sarizotan or a derivative thereof, wherein buspirone and tandospirone are preferred.

[0040] Inone embodiment of use ina method for treatment of the present invention, the 5-HT1A agonist is administered
in doses of 0.05 mg/day to 500 mg/day, wherein the doses of 0.5 mg/day to 100 mg/day are preferred, and the doses
of 0.5 mg/day to 30 mg/day are even more preferred.

[0041] Methods according to the present disclosure may further comprise steps of administering one or more agents
selected from the group of agents increasing the dopamine concentration in the synaptic cleft, dopamine, L-DOPA or
dopamine receptor agonists or a derivative thereof.

[0042] The present disclosure further provides kits of parts comprising the pharmaceutical composition or compound
as defined herein for treatment, prevention or alleviation of movement disorders by simultaneous, sequential or separate
administration. Such kits may further comprise one or more second active ingredients, such as a 5-HT1 A agonist for
example selected from the group of alnespirone, binospirone, buspirone, gepirone, ipsapirone, perospirone, tandos-
pirone, befiradol, repinotan piclozotan, osemozotan, flesinoxan, flibanserin and sarizotan or a derivative thereof (wherein
buspirone and tandospirone or derivatives thereof are preferred), or an agent increasing the dopamine concentration in
the synaptic cleft, dopamine, L-DOPA, dopamine receptor agonists or a derivative thereof.

[0043] The present invention further provides methods for preparation of a pharmaceutical composition as defined
herein.

Definitions

[0044] An "autoreceptor" as referred to herein, is a receptor located on a pre-synaptic nerve cell and serves as a part
of a feedback loop in signal transduction. It is sensitive to those neurotransmitters or hormones that are released by the
neuron in whose membrane the autoreceptor sits, and functions to downregulate the release of neurotransmitters in the
synapse.

[0045] The term "blood-brain barrier" refers to selective tight junctions between endothelial cells in CNS capillaries
that restrict the passage of solutes into the cerebrospinal fluid (CSF).

[0046] The term "agonist” in the present context refers to a substance capable of binding to and activating a receptor.
A 5-HT1A receptor agonist (5-HT1A agonist) is thus capable of binding to and activating the 5-HT1 A receptor. A 5-HT1
B receptor agonist (5-HT1 B agonist) is capable of binding to and activating the 5-HT1 B receptor. A 5-HT1 D receptor
agonist (5-HT1 D agonist) is capable of binding to and activating the 5-HT1 D receptor. A 5-HT1 F receptor agonist (5-
HT1 F agonist) is capable of binding to and activating the 5-HT1 F receptor. Said agonist compound may be an agonist
of several different types of receptors, and thus capable of binding and activating several different types of receptors.
Said agonist compound can also be a selective agonist which only binds and activates one type of receptor.

[0047] The term "antagonist” in the present context refers to a substance capable of inhibiting the effect of a receptor
agonist.

[0048] Theterms"dopamine,”" "DA" and "4-(2-aminoethyl)benzene-1,2-diol," refer to a catecholamine neurotransmitter
and hormone. Dopamine is a precursor of adrenaline (epinephrine) and noradrenaline (norepinephrine) and activates
the five types of dopamine receptors-D1, D2, D3, D4, and D5-and their variants.

[0049] A "heteroreceptor” as referred to herein, is a receptor regulating the synthesis and/or the release of mediators
other than its own ligand. Heteroreceptors are presynaptic receptors thatrespond to neurotransmitters, neuromodulators,
or neurchormones released from adjacent neurons or cells.
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studie prokazano, zZe perospiron, ktery je agonistou receptoru 5-HT1A, by mohl
zmirnit bezdé¢né pohyby pacienta trpiciho Huntingtonovou chorobou. (Roppongi a
kol: Prog Neuropsychopharmacol Biol Psychiatry. 2007; 31(1):308-10).

[0018] V nedavné dobé bylo prokazano, Zze kombinace agonisty receptori 5-
HT1 A a 5-HT1 B zvySuje u€innost zmirnéni dyskineze vyvolané L-DOPA u zvifecich
modellu (e.g. Mufioz a kol.: Brain. 2008; 131 (Pt 12): 3380-94; Mufioz a kol.:
Experimental Neurology 219 (2009) 298-307). Antagonisté receptoru 5-HT1 B maiji
potencial zmirfiovat LID prostfednictvim nékolika mechanismu. Receptory 5-HT1 B
se vS8ak nachazeji v srdci a predpoklada se, ze modulatory téchto receptorli mohou
byt zapojeny do vzniku valvularni srde¢ni vady a jinych srde¢nich onemocnéni
spojenych s wuzivanim modulatorll serotoninovych receptorG a opétovnym
navazovanim serotoninu (Elangbam a kol.: J Histochem Cytochem 53:671-677,
2005).

[0019] V soucasné dobé se k lé€bé LID pouzivda kombinovany agonista
receptord 5-HT1 A a 5-HT1 B, eltoprazin [1-(2,3-dihydrobenzo[1,4]dioxin-5-
yl)piperazin (W02009/156380). Odhaduje se, Ze eltoprazin je ekvivalentni z hlediska
aktivace receptorti 5-HT1 A a 5-HT1 B, a kromé toho ma antagonistické ucinky na
receptor 5-HT2C. Dlouhodobé ucinky uzivani této slouceniny k IéEbé nejsou znamy.
[0020] Agonisté receptoru 5-HT1 A podavani ve vysokych davkach vSak
mohou vést ke vzniku serotoninového syndromu nebo k serotoninové toxicité, ktera
je urcitou formou otravy. Tento syndrom nebo toxicita jsou zplsobeny zvySenou
aktivaci receptord 5-HT1 A a 5-HT2 A. Serotoninovy syndrom je podle definice
skupinou pfiznakl projevujicich se psychickymi zménami, zhor$enim funkce
autonomni nervové soustavy a neuromuskularnimi obtizemi. Pacienti mohou byt
zmateni, neklidni, mohou trpét prdjmy, pocenim, tfesem, vysokym krevnim tlakem,
horeckou, zvySenym poctem bilych krvinek, poruchami koordinace, vyraznym
nariistem reflexd, trhavymi pohyby svalli, chvénim, extrémni ztuhlosti, zachvaty a
dokonce mohou upadnout do kématu. Zavaznost téchto zmén se pohybuje od
stfedni az po fatalni. Z ddvodu zavaznosti serotoninového syndromu je proto dulezité

zachovavat nizkou expozici u¢inklim agonisty receptoru 5-HT1 A.

Podstata vynalezu

Tento vynalez je stanoven v narocich.
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[0050] An "individual" in need as referred to herein, is an individual that may benefit from the administration of a
compound or pharmaceutical composition according to the present invention. Such an individual may suffer from a
movement disorder or be in risk of suffering from a movement disorder. The individual may be any human being, male
or female, infant, middle-aged or old. The movement disorder to be treated or prevented in the individual may relate to
the age of the individual, the general health of the individual, the medications used for treating the individual and whether
or not the individual has a prior history of suffering from diseases or disorders that may have or have induced movement
disorders in the individual.

[0051] "L-DOPA" or "3,4-dihydroxyphenylalanine" is a precursor to the neurotransmitters dopamine, norepinephrine
(noradrenaline), and epinephrine (adrenaline). L-DOPA is able to cross the blood-brain barrier, and is converted to
dopamine by the enzyme aromatic L-amino acid decarboxylase (AADC), also known as DOPA decarboxylase (DDC).
L-DOPA is used for treatment of Parkinson’s disease.

[0052] A "neurotransmitter" as referred to herein, is a substance, which transmits signals from a neuron to a target
cell across a neuronal synapse.

[0053] The terms "Parkinson’s disease," "Parkinson’s" and "PD" refer to a neurological syndrome characterized by a
dopamine deficiency, resulting from degenerative, vascular, or inflammatory changes in the basal ganglia of the substantia
nigra. This term also refers to a syndrome which resembles Parkinson’s disease, but which may or may not be caused
by Parkinson’s disease, such as Parkinsonian-like side effects caused by certain antipsychotic drugs. Parkinson’s disease
is also referred to as paralysis agitans and shaking palsy.

[0054] "Partial agonists” in the present context are compounds able to bind and activate a given receptor, but having
only partial efficacy at the receptor relative to a full agonist. Partial agonists can act as antagonists when competing with
a full agonist for receptor occupancy and producing a net decrease in the receptor activation compared to the effects
or activation observed with the full agonist alone.

[0055] "Selective agonists” in the present context are compounds which are selective and therefore only binds and
activates one type of receptor. Thus a selective 5-HT1D receptor agonist only is selective for the 5-HT 1D receptor, and
a selective 5-HT1F receptor agonist is selective for the 5-HT1F receptor.

[0056] The term "synapse" refers to an area of a neuron that permits said neuron to pass an electrical or chemical
signal to another cell. In a synapse, a plasma membrane of the signal-passing neuron (the pre-synaptic neuron) comes
into close apposition with the membrane of the target (post-synaptic) cell.

[0057] The term "pharmaceutically acceptable derivative" in present context includes pharmaceutically acceptable
salts, which indicate a salt which is not harmful to the patient. Such salts include pharmaceutically acceptable basic or
acid addition salts as well as pharmaceutically acceptable metal salts, ammonium salts and alkylated ammonium salts.
A pharmaceutically acceptable derivative further includes esters and prodrugs, or other precursors of a compound which
may be biologically metabolized into the active compound, or crystal forms of a compound.

[0058] The terms "serotonin," "5-hydroxytryptamine" and "5-HT" refers to a phenolic amine neurotransmitter produced
from tryptophan by hydroxylation and decarboxylation in serotonergic neurons of the central nervous system and ente-
rochromaffin cells of the gastrointestinal tract. Serotonin is a precursor of melatonin.

[0059] The term "terminal” in the present context refers to a neuronal terminal.

[0060] The term "therapeutically effective amount" of a compound as used herein refers to an amount sufficient to
cure, alleviate, prevent, reduce the risk of, or partially arrest the clinical manifestations of a given disease or disorder
and its complications. An amount adequate to accomplish this is defined as a "therapeutically effective amount".
[0061] The terms "treatment" and "treating”" as used herein refer to the management and care of a patient for the
purpose of combating a condition, disease or disorder. The term is intended to include the full spectrum of treatments
for a given condition from which the patient is suffering, such as administration of the active compound for the purpose
of: alleviating or relieving symptoms or complications; delaying the progression of the condition, disease or disorder;
curing or eliminating the condition, disease or disorder; and/or preventing the condition, disease or disorder, wherein
"preventing" or "prevention” is to be understood to refer to the management and care of a patient for the purpose of
hindering the development of the condition, disease or disorder, and includes the administration of the active compounds
to prevent or reduce the risk of the anset of symptoms or complications. The patient to be treated is preferably a mammal,
in particular a human being. Treatment of animals, such as mice, rats, dogs, cats, cows, sheep and pigs, is, however,
also within the scope of the present invention. The patients to be treated according to the present invention can be of
various ages.

[0062] A "triptan" in the present context is a compound part of a family of tryptamine-based drugs used as abortive
medication in the treatment of migraines and cluster headaches. The triptans are agonists of the serotonin 5-HT1 B, 5-
HT1 D, 5-HT1 E and/or 5-HT1 F receptors, and may be or may not be selective agonists of one or more of the serotonin
5-HT1 B, 5-HT1 D, 5-HT1 E and/or 5-HT1 F receptors.
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[0021] Tento vynalez se vztahuje k pouziti agonistli receptorti 5-HT1 pro lécbu
poruch pohybového Ustroji. Kombinovana aktivace rliznych serotonergnich receptord
muze vést k synergickému efektu, ktery efektivnéji ovliviiuje hladiny dopaminu pfi
synapsi a vede k ucinné Iécbé poruch pohybového Ustroji popsanych v tomto
dokumentu. Dale, vzhledem k tomu, Ze kombinace riznych agonistt receptorti 5-HT1
podle tohoto patentu mize umoznit snizeni davkovani agonisty receptoru 5-HT1 A v
porovnani se znamou lécbou, tento vynalez mize fungovat i jako prevence nebo
zmirnéni rizika rozvoje serotoninového syndromu a nezadoucich U¢inkd lé¢by
zaloZené na agonistech receptoru 5-HT1 A.

[0022] Farmaceutické kompozice podle tohoto zpfFistupnéného vynalezu
obsahuji slou€eninu, pficemz tato slouCenina je bud agonistou dvou, nebo vice

serotoninovych receptord zvolenych ze skupiny receptort

- 5-HT1B,

- 5-HT1D, a

- 5-HT1F,
nebo selektivnim agonistou receptoru 5-HT1 D, nebo selektivnim agonistou
receptoru 5-HT1 F, nebo jejich farmaceuticky pfijatelnym derivatem, a volitelné dale
obsahuje 5-HT1 A agonistu nebo jeho farmaceuticky pfijatelny derivat pro 1écbu,
prevenci nebo zmirnéni poruch pohybového ustroji.
[0023] Farmaceutické kompozice podle tohoto zpfistupnéného vynalezu
mohou obsahovat kombinaci dvou nebo vice slou¢enin, pfi¢emz nejméné jedna je a)
agonistou receptoru 5-HT1 A, a nejméné jednu dalsi slou¢eninu b), ktera je zvolena z
nasledujici skupiny: agonista dvou nebo vice receptord ze skupiny 5-HT1 B, 5-HT1 D
a 5-HT1 F nebo selektivni agonista receptoru 5-HT1 D nebo selektivni agonista
receptoru 5-HT1 F.
[0024] Tedy tento zpfistupnény vynalez se mlze vztahovat k ucinné lécbé
poruch pohybového ustroji pomoci IéCiv, které jsou agonisty serotoninového
receptoru 5-HT1 A, a léCiv, které jsou bud agonisty nékolika serotoninovych
receptorq, véetné 5-HT1 B, 5-HT1 D a 5-HT1 F, nebo selektivnimi agonisty receptoru
5-HT1 D, nebo selektivnimi agonisty receptoru 5-HT1 F.
[0025] Podle tohoto zpfistupnéného vynalezu mlze byt pfedmétna sloucenina

kombinovanym agonistou receptoru 5-HT1 B a receptoru 5-HT1 D nebo selektivnim
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Description of figures
[0063]

Figure 1: Effect of combination of buspirone and zolmitriptan on L-DOPA induced abnormal involuntary movements
(AlMs) in rats (Total AIMs = sum of locomotive (LO) or axial {AX), limb (LI), and orolingual (OL) AIM scores). Asterics
(**) denote effects of P<0.01 compared with vehicle calculated by use of the one-way ANOVA test and the Tukey
post-hoc test in each time point. Diamonds denote rats administered vehicle only, filled square denote rats admin-
istered 1 mg/kg/day buspirone, triangles denote rats administered 10 mg/kg/day zolmitriptan, filled circles denote
rats administered 3 mg/kg/day zolmitriptan in combination with 1 mg/kg/day buspirone and open squares denote
rats administered 10 mg/kg/day zolmitriptan in combination with 1 mg/kg/day buspirone. The results demonstrate
that a combined use of buspirone (a 5-HT1 A agonist) and zolmitriptan (a combined 5-HT1 B/5-HT1 D receptor
agonist that has higher affinity and/or receptor activation efficacy of 5-HT1D receptors compared to 5-HT1 B recep-
tors) has potency to reduce AIM significantly compared to the use of buspirone or zolmitriptan alone.

Figure 2: Effect of zolmitriptan (3mg/kg) and buspirone (1 mg/kg) on coordination of Sprague-Dawley (SD) rats in
rotarod test. Asterics (**) denote effects of P<0.01 when compared with vehicle, calculated by use of the one-way
ANOVA test and the Tukey post-hoc test. The first column from the left denotes rats administered vehicle only, the
middle column denotes rats administered pentobarbital, and the last column from the left denotes rats administered
with a combination of zolmitriptan (3mg/kg) and buspirone (1 mg/kg) . The results demonstrate that the combination
of zolmitriptan (3mg/kg) and buspirone (1 mg/kg) does not significantly induce sedation.

Figure 3: Effect of zolmitriptan (3mg/kg) + buspirone (1 mg/kg) on total move distance of naive rats in open field
test. Asterics (**) denote effects of P<0.01 when compared with vehicle, calculated by use of the one-way ANOVA
test and the Tukey post-hoc test. The first column from the left denotes rats administered vehicle only, the middle
column denotes rats administered pentobarbital, and the last column from the left denotes rats administered with a
combination of zolmitriptan (3mg/kg) and buspirone (1 mg/kg). The results demonstrate that the combination of
zolmitriptan (3mg/kg) and buspirone (1 mg/kg) does not significantly induce sedation.

Figure 4: Effect of combination of buspirone and zolmitriptan on L-DOPA induced abnormal involuntary movements
(AIMs) in rats (Total AIMs = sum of locomotive (LO) oraxial (AX), limb (LI}, and orolingual (OL) AIM scores). Asterics
(**) denote effects of P<0.01 compared with vehicle calculated by use of the one-way ANOVA test and the Tukey
post-hoc test in each time point. Zolmitriptan was given 35 minutes before L-DOPA while buspirone was given 30
minutes before L-DOPA. Diamonds denote rats administered vehicle only, filled square denote rats administered
0.5 mg/kg buspirone, triangles denote rats administered 3 mg/kg zolmitriptan in combination with 0.5 mg/kg bus-
pirone, filled circles denote rats administered 10 mg/kg zolmitriptan in combination with 0.5 mg/kg buspirone and
open squares denote rats administered 10 mg/kg zolmitriptan in combination with 1 mg/kg buspirone. The curves
show different treatments: buspirone (0.5 mg/kg); buspirone (0.5 mg/kg) + zolmitriptan (3 mg/kg); buspirone (0.5
mg/kg) + zolmitriptan (10 mg/kg) and buspirone (1 mg/kg) + zolmitriptan (10 mg/kg).

Detailed description of the invention

[0064] The present invention relates to the use of combinations of compounds that are able to modulate dopamine
neurotransmission through activations of serotonin receptors. More specifically the present invention relates to combi-
nations of compounds that act as agonists of the serotonin 5-HT1 A receptor and compounds that are agonists of several
serotonin receptors including 5-HT1 B, 5-HT1 D, and 5-HT1 F receptors.

5-HT1 receptors

[0065] Serotonin, or 5-Hydroxytryptamine (5-HT), is a neurotransmitter that has important functions in the central
nervous system of humans and animals. Serotonin has been found to regulate mood, appetite, sleep, muscle contraction,
and some cognitive functions including memory and learning. Serotonin acts by binding to different serotonergic receptors,
also known as 5-HT receptors. These are a group of G protein-coupled receptors (GPCRs) and ligand-gated ion channels
(LGICs) found in the central and peripheral nervous systems. The 5-HT receptors include the 5-HT1 A, 5-HT1B, 5-HT1
D, 5-HT1 E, 5-HT1 F, 5-HT2A, 5-HT2B, 5-HT2C, 5-HT3, 5-HT4, 5-HT5, 5-HT6, and 5-HT7 receptors for which both
agonists and antagonists have been found.

[0066] The 5-HT1 receptors is a subfamily of 5-HT receptors including the 5-HT1 A, 5-HT1 B, 5-HT1 D, 5-HT1 E, and
5-HT1F receptors, which are G protein-coupled receptors (GPCRs) that mediate inhibitory neurotransmission. These
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agonistou receptoru 5-HT1 F nebo kombinovanym agonistou receptoru 5-HT1 B,
receptoru 5-HT1 D a receptoru 5-HT1 F nebo farmaceuticky pfijatelnym derivatem
v8ech zde uvedenych agonista.

[0026] V jiném provedeni tohoto zpfistupnéného vynalezu je sloucenina
kombinaci agonisty dvou nebo vice receptord 5-HT1 B, 5-HT1 D a 5-HT1 F s vyssi
afinitou, a/nebo ucinnosti aktivace receptoru u receptoru 5-HT1 D nez u receptoru 5-
HT1 B nebo s vysSi afinitou, a/nebo ucinnosti aktivace receptoru u receptoru 5-HT1
D nez u receptord 5-HT1 B a 5-HT1 F.

[0027] Ve vyhodném provedeni tohoto vynalezu farmaceuticka kompozice obsahuje
slou€eninu zvolenou ze skupiny obsahujici sumatriptan, zolmitriptan, rizatriptan,
naratriptan, almotriptan, frovatriptan a eletriptan nebo jejich derivaty.

[0028] V dalsim vyhodném provedeni tohoto zpfistupnéného vynalezu farmaceuticka
kompozice obsahuje sloueninu zvolenou ze skupiny obsahujici COL-144
(LY573144), LY334370, LY344864 nebo jejich derivaty.

[0029] V jednom provedeni tohoto vynalezu farmaceutickd kompozice obsahuje
agonistu receptoru 5-HT1 A zvoleného ze skupiny obsahujici alnespiron, binospiron,
buspiron, gepiron, ipsapiron, perospiron, tandospiron, befiradol, repinotan,
piklozotan, osemozotan, flesinoxan, flibanserin a sarizotan nebo jejich derivaty,
pricemz agonisté receptoru 5-HT1 A buspiron a tandospiron nebo jejich derivaty jsou
preferovany ve zvySené mire.

[0030] V jednom provedeni tohoto zpfistupnéného vynalezu je sloucenina
kombinovanym agonistou dvou nebo vice receptortt 5-HT1 B, 5-HT1 D a 5-HT1 F
nebo selektivnim agonistou receptoru 5-HT1 D nebo selektivnim agonistou receptoru
5-HT1 F a podava se v davkach 0,05 az 200 mg/den, pfednostné v rozmezi 0,5 az
60 mg/den a jesté lépe v rozmezi 0,5 az 10 mg/den.

[0031] Ve vyhodném provedeni tohoto zpfistupnéného vynalezu se agonista
receptoru 5-HT1 A podava v davkach 0,5 mg/den az 100 mg/den a sloucenina je
kombinovanym agonistou dvou nebo vice receptort 5-HT1 B, 5-HT1 D a 5-HT1 F
nebo selektivnim agonistou receptoru 5-HT1 D nebo selektivnim agonistou receptoru
5-HT1 F a podava se v davkach 0,1 mg/den az 60 mg/den, nebo jesté vyhodnéji,
pficemz agonista receptoru 5-HT1 A se podava v davkach 0,5 mg/den az 30 mg/den
a sloucenina je kombinovanym agonistou dvou nebo vice receptorli 5-HT1 B, 5-HT1
D a 5-HT1 F nebo selektivnim agonistou receptoru 5-HT1 D nebo selektivnim

agonistou receptoru 5-HT1 F a podava se v davkach 0,5 mg/den az 10 mg/den.
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are located post-synaptically, pre-synaptically and on the cell body of the neurons in the cerebral cortex, hippocampus,
septum, amygdale, raphe nuclei, basal ganglia and thalamus. Due to their inhibitory roles in neurotransmission, the 5-
HT1 receptors play an important role in regulation of dopamine release.

[0067] 5-HT1Areceptors are widely distributed in the CNS. They are principally located in the hippocampus, cingulated
end enthorhinal cortices, lateral septum and mesencephalic raphe nucleus. The 5-HT1A receptors are involved in motor
behavior, copulatory behavior, pain perception, emotional behavior, and cognitive processes. The 5-HT1 A receptors
are autoreceptors in the raphe nuclei where they are located on the cell bodies or dendrites of 5-HT neurons, or they
are post-synaptic receptors. In general, activation of 5-HT 1A receptors reduces the release of neurotransmitters such
as 5-HT and the excitatory amino acid glutamate, which further leads to changes in dopamine release.

[0068] The 5-HT1 B receptor is highly expressed in the basal ganglia and the frontal cortex. They function as autore-
ceptors on the terminals of 5-HT neurons inhibiting 5-HT release, or as terminal heteroreceptors on gamma-amino butyric
acid (GABA), acetylcholine (Ach) and glutamate neurons where they control the release of these neurotransmitters.
[0069] The 5-HT1 D receptor is present both pre-synaptically and post-synaptically in the CNS and in the periphery.
The highest expression of 5-HT1 D receptors in the rat brain has been found in the basal ganglia (particularly in the
substantia nigra, globus pallidus and caudate putamen), the hippocampus and the cortex, while in the human brain in
the basal ganglia (the substantia nigra, globus pallidus), the midbrain (the periaqueductal grey) and the spinal cord. 5-
HT1 D receptors are either autoreceptors on the terminals of 5-HT neurons (they inhibit 5-HT release) or terminal
heteroreceptors on gamma amino butyric acid (GABA), acetylcholine (Ach) and glutamate neurons (they control the
release of these neurotransmitters). 5-HT1 D receptors have been described as being involved in pain perceptions and
5-HT1 D agonists have been developed as treatment of migraine.

[0070] The 5-HT1 F receptor has been found in several CNS areas (the dorsal raphe nucleus, hippocampus, cingulate
and entorhinal cortices, claustrum, caudate nucleus, brainstem) and - based on localization - suggested to function as
an autoreceptor. The triptans show high affinity for the 5-HT1 F receptors.

[0071] The basal ganglia are a group of nuclei in the brain which are connected to cerebral cortex, thalamus and other
brain areas. The basal ganglia are associated with a variety of functions, including motor control. The striatum is the
largest part of the basal ganglia, and receives input from many part of the brain, but sends output only to other parts of
the basal ganglia. The pallidum receives the most important input from the striatum, and sends inhibitory output to a
number of motor-related areas of the cortex. The substantia nigra is an important part of the basal ganglia and is divided
into to parts. The substantia nigra pars reticulate receives input from other areas of the brain, while the substantia nigra
pars compacta provides dopamine into the striatum. Thus, the substantia nigra pars compacta plays an important role
in dopamine neurotransmission and its most prominent function is motor control.

[0072] The 5-HT1 receptors are particularly important in the regulation of PD and associated movement disorders. In
progressed PD there is extensive degenerative loss of DA neurons in substantia nigra. Transformation of L-DOPA to
dopamine takes place in the remaining dopamine neurons and in 5-HT (serotonin) neurons, which have been shown to
be able to metabolize L-DOPA to dopamine and store and release dopamine. However, serotonin neurons lack a pre-
synaptic feedback control mechanism for the release of dopamine, such as the dopamine transporter and D2 auto-
receptor and are therefore unable to regulate release of dopamine in a normal way. This leads to impaired levels of DA
in the synapse and to movement disorders

5-HT1 agonists

[0073] The presentdisclosure relates to a combination of 5-HT1 agonist for use in the treatment of movement disorders,
for example such as movement disorders associated with altered or impaired DA regulation.

[0074] The combined effects of an 5-HT1 A agonist and either a) an agonist of two or more of the 5-HT1 B, 5-HT1 D,
and 5-HT1 F receptors or b) a selective 5-HT1 D receptor agonist, or c) a selective agonist of a 5-HT1 F receptor lead
to an effective suppression of the excessive DA neurotransmission, that ameliorates or treats movement disorders such
as for example LID.

[0075] The presentdisclosure relates to compounds which are either a) agonists of two or more of the group of seratonin

- BHT1B,
- 5HTI1D,
- B5HT1F

receptors (a combined agonist), or b) a selective 5-HT1 D agonist, or c) selective agonists of the 5-HT1 F receptor, or
pharmaceutically acceptable derivative thereof. Such agonists may be compounds binding and activating the 5-HT1 B
receptor and the 5-HT1 D receptor, thus combined 5-HT1 B receptor and 5-HT1 D receptor agonists. Such agonists
may further be compounds binding and activating the 5-HT1 F receptor, thus agonists of the 5-HT1 F receptor, or the
agonists may further be compounds binding and activating the 5-HT1 D receptor, such as selective 5-HT1 D receptor
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[0032] Farmaceuticka kompozice podle tohoto vynalezu mize dale obsahovat jednu
nebo vice druhych u¢innych slozek.

[0033] Farmaceutické kompozice podle tohoto vynalezu mohou dale obsahovat
jednu nebo vice latek zvolenych ze skupiny obsahujici latky zvySujici koncentraci
dopaminu v synaptické Stérbiné, dopamin, L-DOPA nebo agonisty dopaminového
receptoru nebo jejich derivaty.

[0034] Poruchy pohybového Uustroji podle tohoto vynalezu jsou spojeny se
zménénymi hladinami synaptického dopaminu, napfiklad poruchy ze skupiny
obsahujici akatizii, tardivni dyskinezi a dyskinezi spojenou s Parkinsonovou chorobou
a zejména dyskinezi vyvolanou L-DOPA.

[0035] Farmaceutické kompozice podle tohoto vynalezu mohou byt pfipraveny pro
parenteralni podavani nebo pro enteralni podavani jako napfiklad peroralni
podavani. Mohou byt dale pfipraveny pro pfekonani hematoencefalické bariéry.
[0036] Tento zpfistupnény vynalez zahrnuje slouceniny, které jsou kombinovanym
agonistou receptord 5-HT1 B, 5-HT1 D, a/nebo 5-HT1 F pro lé¢bu, prevenci nebo
zmirnéni poruch pohybového ustroji.

[0037] Zplsoby pro lécbu, prevenci nebo zmirnéni poruch pohybového Ustroji
zahrnujici jeden nebo vice kroku spocivajicich v podani u¢inného mnozZstvi
farmaceutické kompozice nebo slou€eniny, jak je definovana v tomto vynalezu, jsou
rovnéz aspekty tohoto zpFistupnéného vynalezu.

[0038] Ve vyhodném provedeni tohoto zpfistupnéného vynalezu mohou tyto
zpUsoby dale zahrnovat krok spocivajici v sou¢asném, postupném nebo oddéleném
podavani uc¢innych mnozZstvi jedné nebo vice druhych uc€innych sloZek jako napfiklad
agonista receptoru 5-HT1 A.

[0039] Agonisté receptoru 5-HT1 A pouziti v tomto vynalezu mohou byt zvoleni ze
skupiny obsahujici alnespiron, binospiron, buspiron, gepiron, ipsapiron, perospiron,
tandospiron, befiradol, repinotan, piklozotan, osemozotan, flesinoxan, flibanserinu a
sarizotan nebo jejich derivaty, pfi¢emz se upfednostfiuji buspiron a tandospiron.
[0040] V jednom z provedeni pfi pouziti jako zpusobu 1é€by podle tohoto vynalezu je
agonista receptoru 5-HT1 A podavan v davkach 0,05 mg/den az 500 mg/den,
pficemz se uprednostiiuji davky 0,5 mg/den az 100 mg/den a jesté vice se
upfednostnuji davky 0,5 mg/den az 30 mg/den.

[0041] ZplGsoby podle tohoto zpfistupnéného vynalezu mohou dale zahrnovat kroky

spocivajici v podavani jedné nebo vice latek zvolenych ze skupiny obsahuijici latky
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agonists. Such agonists may additionally be compounds binding and activating the 5-HT1 B receptor, 5-HT1 D receptor
and the 5-HT1 F receptor, thus a combined agonist of the 5-HT1 B, 5-HT1 D and 5-HT1 F receptors. Pharmaceutically
acceptable derivatives of combined 5-HT1 B and 5-HT1 D agonists, and/or 5-HT1 F agonist are also part of the present
disclosure.

[0076] In one embodiment, of the present disclosure, the 5-HT1 agonist of the present invention is a compound which
is a combined agonist of the two or more of the serotonin receptors

- 5-HT1A,
- 5-HT1B,
- 5HT1D
- 5-HT1F

[0077] Such an agonists may be compounds binding and activating the 5-HT1 A receptor and the 5-HT1 B receptor,
or compounds binding and activating the 5-HT1 A receptor and the 5-HT1 D receptor, or compounds binding and
activating the 5-HT1 A receptor and the 5-HT1 F receptor, or compounds binding and activating the 5-HT1 A receptor
and the 5-HT1 B receptor and the 5-HT1 D receptor, or compounds binding and activating the 5-HT1 A receptor and
the 5-HT1 B receptor and the 5-HT1 F receptor, or compounds binding and activating the 5-HT1 A receptor and the 5-
HT1 D receptor and the 5-HT1 F receptor, or compounds binding and activating the 5-HT1A, 5-HT1 B, 5-HT 1D and the
5-HT1 F receptors.

[0078] Certain mixed 5-HT1 B/5-HT1 D receptor agonists have been developed, and a subgroup of 5-HT1 B/5-HT1
D receptor agonists are collectively called "the triptans”. The triptans have been developed as medication for treatment
of migraine and have been used for therapy for more than a decade. These compounds include sumatriptan, zolmitriptan,
rizatripan, naratripan, almotriptan, frovatriptan and eletriptan. In addition to their effects on 5-HT1 B and 5-HT1 D recep-
tors, some "triptans” bind to and activate 5-HT1 F receptors and other 5-HT receptors.

[0079] The combined agonist of two or more of the 5-HT1 B, 5-HT1 D and 5-HT1 F receptors according to the present
invention may be selected from the group of sumatriptan (1-[3-(2-dimethylaminoethyl)-1 H-indol-5-yl]- N-methyl-meth-
anesulfonamide), zolmitriptan ((S)-4-({3-[2-(dimethylamino)ethyl]- 1H-indol-5-yl}methyl)-1,3-oxazolidin-2-one), rizatripan
(N,N-dimethyl-2-[5-(1H-1,2,4-triazol-1-ylmethyl)- 1H-indol-3-yllethanamine), naratripan (N-methyl-2-[3-(1-methylpiperid-
in-4-yl)-1 H-indol-5-yllethanesulfonamide), almotriptan (N,N-dimethyl-2- [5-(pyrrolidin-1-ylsulfonylmethyl)- 1H-indol-3-
yll-ethanamine), frovatriptan ((+)-(R)-3-methylamino-8-carboxamido-1,2,3,4-tetrahydrocarbazole) and eletriptan ((R)-
3-[(-1-methylpyrrolidin-2-yl)methyl]-5-(2-phenylsulfonylethyl)- 1 H-indole) or a pharmaceutically acceptable derivative
thereof.

[0080] Ina preferred embodiment the combined agonist of two or more of the 5-HT1 B, 5-HT1 D and 5-HT1 F receptors
are selected from rizatriptan, naratriptan, zolmitriptan and frovatriptan or a pharmaceutically acceptable derivative thereof.
[0081] In a preferred embodiment of the present invention, the combined agonist of two or more of the 5-HT1 B, 5-
HT1 D and 5-HT1 F receptors are selected from zolmitriptan and frovatriptan or a pharmaceutically acceptable derivative
thereof.

[0082] Compounds which are capable of binding and activating several 5-HT receptors, can have different affinities
and/or different receptor activation efficacy for different 5-HT1 receptors, wherein affinity refers to the number and size
of intermolecular forces between a ligand and its receptor, and residence time of a ligand at its receptor binding site,
and receptor activation efficacy refers to the ability of the compound to produce a biological response upon binding to
the target receptor and the quantitative magnitude of this response. Such differences in affinity and receptor activation
efficacy can be determined by receptor binding/activation studies which are conventional in the art, for instance by
generating EC5o and Emax values for stimulation of [35S]-GTPyS binding in cells expressing one or several types of 5-
HT1 receptors as mentioned herein, or on tissues expressing the different types of 5-HT receptors. High affinity means
that a lower concentration of a compound is needed to obtain a binding of 50% of the receptors compared to compounds
which have lower affinity; high receptor activation efficacy means that a lower concentration of the compound is needed
to obtain a 50% receptor activation response (low ECg, value), compared to compounds which have lower affinity and/or
receptor activity efficacy (higher ECg, value).

[0083] The property of differing affinity and/or receptor activation efficacy for 5-HT1 receptors can be used for treatment,
since the responses of different receptors are modified when the administered doses of the compound are varied. In
one embodiment of the present invention, the compounds which are combined agonists of the present invention have
differing affinities and/or receptor activation efficacies for two or more of the receptors selected from 5-HT1 B, 5-HT1 D
and 5-HT1 F serotonin receptors. In another embodiment the compounds which are combined agonists of the present
invention have different affinities and/or receptor activation efficacies for two or more of the receptors selected from 5-
HT1A,5-HT1B,5-HT1 D and 5-HT 1 F serotonin receptors. Thus, in one embodiment of the presentinvention, acompound
which is a combined agonist of the 5-HT1 B, 5-HT1 D and 5-HT1 F receptors has higher affinity and/or receptor activation
efficacy for the 5-HT1 B receptor compared to the 5-HT1 D and 5-HT1 F receptors, or a compound which is a combined
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zvySujici koncentraci dopaminu v synaptické Stérbingé, dopamin, L-DOPA nebo
agonisty dopaminového receptoru nebo jejich derivaty.

[0042] Tento zpfistupnény vynalez dale zajiStuje soupravy dill obsahujici
farmaceutickou kompozici nebo slouceninu, jak je definovana v tomto dokumentu,
pro lécbu, prevenci nebo zmirnéni poruch pohybového Uustroji soucasnym,
postupnym nebo oddélenym podavanim. Tyto soupravy mohou dale obsahovat jednu
nebo vice druhych ucinnych slozek jako napfiklad agonista receptoru 5-HT1 A,
napfiklad zvoleny ze skupiny obsahujici alnespiron, binospiron, buspiron, gepiron,
ipsapiron, perospiron, tandospiron, befiradol, repinotan piklozotan, osemozotan,
flesinoxan, flibanserin a sarizotan nebo jejich derivaty (pficemzZ se upfednostiiuji
buspiron a tandospiron nebo jejich derivaty), nebo latku zvySujici koncentraci
dopaminu v synaptické Stérbiné, dopamin, L-DOPA, agonisty dopaminového
receptoru nebo jejich derivaty.

[0043] Tento vynalez dale zajistuje zplUsoby pfipravy farmaceutickych kompozic, jak

jsou definovany v tomto dokumentu.

Definice

[0044] ,Autoreceptor”, jak je oznaCovan v tomto dokumentu, je receptor umistény na
presynaptické nervové burfice a slouzi jako soucast smyCky zpétné vazby pfi
transdukci signalu. Je citlivy na ty neurotransmitery nebo hormony, které jsou
uvolfiovany neuronem, v jehoz membrané je autoreceptor usazen, a reguluje
uvolfiovani neurotransmiter( pfi synapsi smérem dold.

[0045] ,Hematoencefalicka bariéra“ oznaCuje selektivni tésné spoje mezi
endotelialnimi burikami v kapilarach centralni nervové soustavy (CNS), které omezuji
prdchod rozpusténych latek do mozkomi$niho moku (CSF).

[0046] Pojem ,agonista“ v tomto kontextu znamena latku schopnou vazat se na
receptor a aktivovat jej. Agonista receptoru 5-HT1 A (agonista 5-HT1 A) je tedy
schopen vazat se na receptor 5-HT1 A a aktivovat jej. Agonista receptoru 5-HT1B
(agonista 5-HT1 B) je tedy schopen vazat se na receptor 5-HT1 B a aktivovat jej.
Agonista receptoru 5-HT1D (agonista 5-HT1 D) je tedy schopen vazat se na receptor
5-HT1 D a aktivovat jej. Agonista receptoru 5-HT1 F (agonista 5-HT1 F) je tedy
schopen vazat se na receptor 5-HT1 F a aktivovat jej. Pfedmétna slou¢enina muze

byt agonistou nékolika rlznych druhl receptord a je tedy schopna vazat se na
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agonist of the 5-HT1 B, 5-HT1 D and 5-HT1 F receptors has higher affinity and/or receptor activation efficacy for the 5-
HT1 D receptor compared to the 5-HT1 B and 5-HT1 F receptors, or a compound which is a combined agonist of the
5-HT1 B, 5-HT1 D and 5-HT1 F receptors has higher affinity and/or receptor activation efficacy for the 5-HT1 F receptor
compared to the 5-HT1 B and 5-HT1 D receptors.

[0084] In one embodiment of the present invention, the compound which is a combined agonist of the 5-HT1 B, 5-
HT1D and 5-HT1 F receptor has an ECg, value for the 5-HT1 D receptor which is less than the ECg, value for the 5-
HT1B receptor, such as in the range of 0- 99% of the EC5, value for the 5-HT1 B receptor, for example less than 99%
such as less than 85%, such as less than 70% such as less than 60%, such as less than 50%, such as less than 40%,
such as less than 30%, such as less than 20% such as less than 1%, such as less than 0.01% of the EC5 value for the
5-HT1 B receptor or less.

[0085] The receptor activation potency of compounds which are 5-HT1 receptor agonists can also be measured in
p(Asp) values which is a conventional method for determining the receptor activation efficacy of an agonist. In another
embodiment of the present invention, the compound which is a combined agonist of the 5-HT1 B, 5-HT1 D and/or the
5-HT1 F receptor compounds can have difference in p(As) value for the differentreceptors. For instance such a difference
can be in the range of 1 to 5, such as 1 to 2, or such as 2 to 3 or such as 3 to 4, or such as 4 to 5 or more.

[0086] In a preferred embodiment of the present disclosure, the difference between the p(Asp) of the 5-HT1 D receptor
and the p(Agy) of the 5-HT1 B is in the range of 1 to 5.

[0087] Compounds which have higher receptor activation efficacy for the 5-HT1 D receptor than for the 5-HT1 B
receptor or the 5-HT1 F receptors are preferred according to the present invention. Thus in a preferred embodiment of
the present invention, the compound is zolmitriptan, eletriptan and rizatripan or a pharmaceutically acceptable derivative
thereof.

[0088] Pharmaceutical compositions as disclosed herein can comprise a selective 5-HT1 D receptor agonist or a
pharmaceutically acceptable derivative thereof and may optionally further comprise a 5-HT 1A receptor agonist.

[0089] Inone embodiment of the present disclosure, the 5-HT1 F receptors agonist is selected from the group of COL-
144 (lasmiditan), LY573144: 2,4,6-trifluoro-N-(6-[(1-methylpiperidin-4-yl)carbonyl]pyridin-2yl]lbenzamide)), LY334370
(4-fluoro-N-[3-(1-methylpiperidin-4-yl)-1 H-indol-5-yllbenzamide) and LY344864 (N-(6-dimethylamino-6,7,8,9-tetrahy-
dro-5H-carbazol-3-yl)-4-fluorobenzamide) or a pharmaceutically acceptable derivative thereof.

[0090] The present disclosure further relates to agonists of the serotonin 5-HT1 A receptor (5-HT1 A agonists). Such
5-HT1 A agonists may be partial or may not be partial agonists of the 5-HT1A receptor. The 5-HT1A agonists may be
selected from the group consisting of alnespirone ((+)-4-dihydro-2H-chromen-3-yl]-propylamino]butyl]-8-aza-
spiro[4.5]decane-7,9-dione), binospirone (8-[2-(2,3-dihydro-1,4-benzodioxin-2-ylmethylamino)ethyl]-8-azaspiro[4.5]de-
cane-7,9-dione), buspirone (8-[4-(4-pyrimidin-2-ylIpiperazin-1-yl)butyl]-8-azaspiro[4.5]decane-7,9-dione), gepirone (4,4-
dimethyl-1-[4-(4-pyrimidin-2-ylpiperazin-1-yl)butyl]piperidine-2,6-dione), ipsapirone (9,9-dioxo-8-[4-(4-pyrimidin-2-yl-
piperazin-1-yl)butyl]-926-thia-8-azabicyclo[4.3.0]nona-1,3,5-trien-7-one), perospirone (3aR, 7aS)-2-{4-[4-(1, 2-benziso-
thiazol-3-yl)piperazin-1-yl]butyl}hexahydro-1H-isoindole-1,3(2H)-dione, tandospirone ((1R,2R,6S,7S)-4-{4-[4-(pyrimi-
din-2-yl)piperazin-1-yl]butyl}-4-azatricyclo[5.2.1.02,6]decane-3,5-dione), befiradol (F-13,640) (3-chloro-4-flucrophe-
nyl-[4-fluoro-4-([(5-methylpyridin-2-yl)methylamino]methyl)piperidin-1-yllmethanone, repinotan ((R)-(-)-2-[4-[(chroman-
2-ylmethyl)-amino]-butyl]-1,1-dioxo-benzol[d] isothiazolone), piclozotan (3-chloro-4-[4-[4-(2-pyridinyl)-1,2,3,6-tetrahy-
dropyridin-1-yl]butyl]-1,4-benzoxazepin-5(4H)-one), osemozotan (5-(3-[((2S)-1,4-benzodioxan-2-ylmethyl)amino]pro-
poxy)-1,3-benzaodioxole), flesinoxan (4-fluoro-N-[2-[4-[(3S)-3-(hydroxymethyl)-2,3-dihydro-1,4-benzodioxin-8-yl]piper-
azin-1-yllethyllbenzamide), flibanserin (1-(2-{4-[3-(trifluoromethyl)phenyl]piperazin-1-yl}ethyl)-1,3-dihydro-2H-benzimi-
dazol-2-one), sarizotan (EMD-128,130) (1-[(2R)-3,4-dihydro-2H-chromen-2-yl]-N-([5-(4-fluorophenyl)pyridin-3-yl]me-
thyl)methanamine) or a pharmaceutically acceptable derivative thereof.

[0091] In one embodiment of the present invention, the 5-HT1A agonist is a partial agonist of the 5-HT1 A receptor.
[0092] In a preferred embadiment of the present invention, the 5-HT1A agonist is buspirone, tandospirone or gepirone
or a pharmaceutically acceptable derivative thereof.

[0093] Inanevenmore preferred embodimentof the presentinvention, the 5-HT1A agonistis buspirone or tandospirone
or a pharmaceutically acceptable derivative thereof.

[0094] According to the present disclosure, a combined 5-HT1 B and 5-HT1 D receptor agonist or a pharmaceutically
acceptable derivative thereof, may be used in combination with a 5-HT1A receptor agonist or a pharmaceutically ac-
ceptable derivative thereof. Thus according to the presentinvention, sumatriptan is used in combination with alnespirone,
or sumatriptan is used in combination with binospirone, or sumatriptan is used in combination with buspirone, or su-
matriptan is used in combination with gepirone, or sumatriptan is used in combination with ipsapirone, or sumatriptan
is used in combination with perospirone, or sumatriptan is used in combination with tandospirone, or sumatriptan is used
in combination with befiradal, or sumatriptan is used in combination with repinotan, or sumatriptan is used in combination
with piclozotan, or sumatriptan is used in combination with osemozotan, or sumatriptan is used in combination with
flesinoxan, or sumatriptan is used in combination with flibanserin, or sumatriptan is used in combination with sarizotan,
or zolmitriptan is used in combination with alnespirone, or zolmitriptan is used in combination with binospirone, or

10
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nékolik raznych druh(l receptor( a aktivovat je. Pfedmétna sloucenina agonisty mize
byt selektivnim agonistou, ktery se vaze na jeden druh receptoru.

[0047] Pojem ,antagonista“ v tomto kontextu znamena latku schopnou inhibovat
ucinek agonisty receptoru.

[0048] Pojmy ,dopamin“, ,DA* a ,4-(2-aminoethyl)benzen-1,2-diol* znamenaji
katecholaminovy neurotransmiter a hormon. Dopamin je prekurzorem adrenalinu
(epinefrinu) a noradrenalinu (norepinefrinu) a aktivuje pét druh( dopaminovych
receptort — D1, D2, D3, D4 a D5 — a jejich varianty.

[0049] .Heteroreceptor®, jak je uveden v tomto dokumentu, je receptor
regulujici syntézu, a/nebo uvolfiovani mediatort jinych nez svych vlastnich ligand.
Heteroreceptory jsou presynaptické receptory, které reaguji na neurotransmitery,
neuromodulatory nebo neurohormony uvolfiované ze sousednich neuronl nebo
bunék.

[0050] ,Potfebna osoba“, jak je uvedena v tomto dokumentu, je osoba, ktera maze
mit prospéch z podavani slou€eniny nebo farmaceutické kompozice zalozené na
tomto vynalezu. Tato osoba muze trpét poruchou pohybového Ustroji nebo muze byt
ohrozena poruchou pohybového Ustroji. Tato osoba muze byt jakoukoli lidskou
bytosti, muzského nebo Zenského pohlavi, ditétem, osobou ve stfednim véku nebo
starSi osobou. Porucha pohybového Ustroji, ktera ma byt IéCena, nebo proti které je
zamérfena prevence, se mlze vztahovat k véku osoby, obecnému zdravotnimu stavu
osoby, medikaci pouzité klécbé osoby a k tomu, zda osoba ma nebo nema
predchozi anamnézu |é¢by chorob nebo poruch, které mohly nebo mohou u této
osoby vyvolat poruchy pohybového uUstroji.

[0051] ,L-DOPA* neboli ,3,4-dihydroxyfenylalanin® je prekurzorem neurotransmiterd
dopaminu, norepinefrinu (noradrenalinu) a epinefrinu (adrenalinu). L-DOPA je
schopen prekonat hematoencefalickou bariéru a méni se na dopamin plsobenim
enzymu dekarboxylazy aromatickych L-aminokyselin (AADC), ktery je znam také jako
DOPA-dekarboxyldza (DDC). L-DOPA se pouziva k |éEbé Parkinsonovy choroby.
[0052] Neurotransmiter, jak je oznacovan v tomto dokumentu, je latka, ktera prenasi
signaly z neuronu na cilovou bufku pomoci synapse mezi neurony.

[0053] Pojmy ,Parkinsonova choroba“, ,parkinsonsky” a ,PD“ oznacuji neurologicky
syndrom vyznadujici se nedostatkem dopaminu, ktery je disledkem degenerativnich,
vaskularnich nebo zanétlivych zmén v bazalnich gangliich ¢erné substance

(substantia nigra). Tento pojem také oznaCuje syndrom, ktery pfipomina
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zolmitriptan is used in combination with buspirone, or zolmitriptan is used in combination with gepirone, or zolmitriptan
is used in combination with ipsapirone, or zolmitriptan is used in combination with , or zolmitriptan is used in combination
with perospirone, or zolmitriptan is used in combination with tandospirone, or zolmitriptan is used in combination with
befiradol, or zolmitriptan is used in combination with repinotan, or zolmitriptan is used in combination with piclozotan,
or zolmitriptan is used in combination with osemozotan, or zolmitriptan is used in combination with flesinoxan, or zol-
mitriptan is used in combination with flibanserin, or zolmitriptan is used in combination with sarizotan, or rizatripan is
used in combination with alnespirone, or rizatripan is used in combination with binospirone, or rizatripan is used in
combination with buspirone, or rizatripan is used in combination with gepirone, or rizatripan is used in combination with
ipsapirone, or rizatripan is used in combination with perospirone, or rizatripan is used in combination with tandospirone,
or rizatripan is used in combination with befiradol, or rizatripan is used in combination with repinotan, or rizatripan is
used in combination with piclozotan, or rizatripan is used in combination with osemozotan, or rizatripan is used in
combination with flesinoxan, or rizatripan is used in combination with flibanserin, or rizatripan is used in combination
with sarizotan, or naratripan is used in combination with alnespirone, or naratripan is used in combination with binospirone,
or naratripan is used in combination with buspirone, or naratripan is used in combination with gepirone, or naratripan is
used in combination with ipsapirone, or naratripan is used in combination with perospirone, or naratripan is used in
combination with tandospirone, or naratripan is used in combination with befiradol, or naratripan is used in combination
with repinotan, or naratripan is used in combination with piclozotan, or naratripan is used in combination with osemozotan,
or naratripan is used in combination with flesinoxan, or naratripan is used in combination with flibanserin, or naratripan
is used in combination with sarizotan, or almotriptan is used in combination with alnespirone, or almotriptan is used in
combination with binaspirone, or almotriptan is used in combination with buspirone, or almotriptan is used in combination
with gepirone, or almotriptan is used in combination with ipsapirone, or almotriptan is used in combination with peros-
pirone, or almotriptan is used in combination with tandospirone, or almotriptan is used in combination with befiradol, or
almotriptan is used in combination with repinotan, or almotriptan is used in combination with piclozotan, or almotriptan
is used in combination with osemozotan, or almotriptan is used in combination with flesinoxan, or almotriptan is used in
combination with flibanserin, or almotriptan is used in combination with sarizotan, or frovatriptan is used in combination
with alnespirone, or frovatriptan is used in combination with binospirone, or frovatriptan is used in combination with
buspirone, or frovatriptan is used in combination with gepirone, or frovatriptan is used in combination with ipsapirone,
or frovatriptan is used in combination with perospirone, or frovatriptan is used in combination with tandospirone, or
frovatriptan is used in combination with befiradol, or frovatriptan is used in combination with repinotan, or frovatriptan is
used in combination with piclozotan, or frovatriptan is used in combination with osemozotan, or frovatriptan is used in
combination with flesinoxan, or frovatriptan is used in combination with flibanserin, or frovatriptan is used in combination
with sarizotan, or eletriptan is used in combination with alnespirone, or eletriptan is used in combination with binospirone,
or eletriptan is used in combination with buspirone, or eletriptan is used in combination with gepirone, or eletriptan is
used in combination with ipsapirone, or eletriptan is used in combination with perospirone, or eletriptan is used in
combination with tandospirone, or eletriptan is used in combination with befiradol, or eletriptan is used in combination
with repinotan, or eletriptan is used in combination with piclozotan, or eletriptan is used in combination with osemozotan,
or is used in combination with flesinoxan, or eletriptan is used in combination with flibanserin, or eletriptan is used in
combination with sarizotan.

[0095] In a more preferred embodiment of the present invention, the combined 5-HT1 B and 5-HT1 D receptor agonist
is selected from the group of zolmitriptan and frovatriptan, or a pharmaceutically acceptable derivative thereof and the
5-HT1 A receptor agonist is selected from buspirone, tandospirone or gepirone or a pharmaceutically acceptable deriv-
ative thereof. Even more preferably the combined 5-HT1 B and 5-HT1 D receptor agonist compound is zolmitriptan or
a pharmaceutically acceptable derivative thereof and the 5-HT1 A receptor agonist is buspirone or a pharmaceutically
acceptable derivative thereof.

[0096] According to the present disclosure, a 5-HT1 F receptor agonist or a pharmaceutically acceptable derivative
thereof may be used in combination with a 5-HT1A receptor agonist. Such 5-HT1 F receptor agonists may be selected
from the group of COL-144 (also called LY573144 or lasmiditan), LY334370, or LY344864.

[0097] According to the present disclosure, a 5-HT1 F receptor agonist or a pharmaceutically acceptable derivative
thereof may be used in combination with a 5-HT 1A receptor agonist or a pharmaceutically acceptable derivative thereof.
Thus according to the present disclosure, COL-144 is used in combination with alnespirone, or COL-144 (lasmiditan)
is used in combination with alnespirone, or COL-144 (lasmiditan) is used in combination with binospirone, or COL-144
is used in combination with buspirone, or COL-144 is used in combination with gepirone, or COL-144 is used in combi-
nation with ipsapirone, or COL-144 is used in combination with perospirone, or COL-144 is used in combination with
tandospirone, or COL-144 is used in combination with befiradol, or COL-144 is used in combination with repinotan, or
COL-144 is used in combination with piclozotan, or COL-144 is used in combination with osemozotan, or COL-144 is
used in combination with flesinoxan, or COL-144 is used in combination with flibanserin, or COL-144 is used in combination
with sarizotan, or LY573144 is used in combination with alnespirone, or LY573144 is used in combination with binospirone,
or LY573144 is used in combination with buspirone, or LY573144 is used in combination with gepirone, or COL-144 is
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Parkinsonovu chorobu, ale ktery mize nebo nemusi byt zpusoben Parkinsonovou
chorobou, jako napfiklad vedlejsi Ucinky urcitych antipsychotickych 1éciv
pfipominajici pfiznaky Parkinsonovy choroby. Parkinsonova choroba se také
oznacuje jako parkinsonizmus (paralysis agitans) a svalova slabost.

[0054] ,Casteéni agonisté“ v kontextu tohoto vynalezu jsou slougeniny schopné
vazat a aktivovat dany receptor, které vSak maji pouze dil¢i ucinnost vzhledem k
receptoru v porovnani s Gplnym agonistou. Casteéni agonisté mohou plsobit jako
antagonisté v ramci soutéze s Uplnymi agonisty pfi obsazeni receptoru a mohou vést
k Cisttmu poklesu aktivace receptoru v porovnani s ucinky nebo aktivaci
pozorovanymi pouze s Uplnym agonistou.

[0055] ,Selektivni agonisté® v kontextu tohoto vynalezu jsou slouceniny, které jsou
selektivni, a proto se vazi pouze na jeden druh receptoru a aktivuji pouze jeden druh
receptoru. Tedy selektivni agonista receptoru 5-HT1 D je selektivni pouze pro
receptor 5-HT1 D a selektivni agonista receptoru 5-HT1 F je selektivni pro receptor
5-HT1 F.

[0056] Pojem ,synapse“ oznacuje misto neuronu, které umoznuje predmétnému
neuronu predavat elektrické nebo chemické signaly jiné burice. Pfi synapsi se
plazmaticka membrana neuronu prenaSejiciho signal (presynapticky neuron)
dostane do t&sné apozice s membranou cilové (postsynaptické) burky.

[0057] Pojem ,farmaceuticky pfijatelny derivat® v kontextu tohoto vynalezu zahrnuje
farmaceuticky pfijatelné soli, coz znamena sul, ktera neni pro pacienta $kodliva. Tyto
soli zahrnuji farmaceuticky pfijatelné bazické nebo kyselé aditivni soli a rovnéz
farmaceuticky pfijatelné soli kov(, amonné soli a alkylované amonné soli.
Farmaceuticky pfijatelné derivaty dale zahrnuji estery a prekurzory 1éCiv nebo jiné
prekurzory slouceniny, které Ize biologicky metabolizovat na ucinnou slouceninu
nebo krystalickou formu slouceniny.

[0058] Pojmy ,serotonin®, ,5-hydroxytryptamin® a ,5-HT* oznacuji fenolovy aminovy
neurotransmiter vznikly z tryptofanu hydroxylaci a dekarboxylaci v serotonergnich
neuronech centraini nervové soustavy a enterochromaffinnich bunkach zazivaciho a
traviciho traktu. Serotonin je prekurzorem melatoninu.

[0059] Pojem ,zakonceni“ v kontextu tohoto vynalezu znamena zakonéeni neuronu.

P
|

[0060] Pojem ,terapeuticky u¢inné mnozstvi“ slou€eniny, jak se pouziva v tomto
dokumentu, oznacuje mnozstvi dostate¢né pro IéCbu, zmirnéni, prevenci, snizeni

rizika nebo ¢astetné zpomaleni klinickych projevi daného onemocnéni nebo
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used in combination with ipsapirone, or LY573144 is used in combination with perospirone, or LY573144 is used in
combination with tandospirone, or LY573144 is used in combination with befiradol, or LY573144 is used in combination
with repinotan, or LY573144 is used in combination with piclozotan, or LY573144 is used in combination with osemozotan,
or LY573144 is used in combination with flesinoxan, or LY573144 is used in combination with flibanserin, or LY573144
is used in combination with sarizotan, or LY334370 is used in combination with alnespirone, or LY334370 is used in
combination with binospirone, or LY334370 is used in combination with buspirone, or LY334370 is used in combination
with gepirone, or LY334370 is used in combination with ipsapirone, or LY334370 is used in combination with perospirone,
or LY334370 is used in combination with tandospirone, or LY334370 is used in combination with befiradol, or LY334370
is used in combination with repinotan, or LY334370 is used in combination with piclozotan, or LY334370 is used in
combination with osemozotan, or LY334370 is used in combination with flesinoxan, or LY334370 is used in combination
with flibanserin, or LY334370 is used in combination with sarizotan, or LY344864 is used in combination with alnespirone,
or LY344864 is used in combination with binospirone, or LY344864 is used in combination with buspirone, or LY344864
is used in combination with gepirone, or LY344864 is used in combination with ipsapirone, or LY344864 is used in
combination with perospirone, or LY344864 is used in combination with tandospirone, or LY344864 is used in combination
with befiradol, or LY344864 is used in combination with repinotan, or LY344864 is used in combination with piclozotan,
or LY344864 is used in combination with osemozotan, or LY344864 is used in combination with flesinoxan, or LY344864
is used in combination with flibanserin, or LY344864 is used in combination with sarizotan or a pharmaceutically accept-
able derivative thereof.

[0098] Inapreferred embodimentof the presentdisclosure, COL-144 is used in combination with buspirone or gepirone.
[0099] In yet a preferred embodiment of the present disclosure, COL-144 is used in combination with tandospirone.

Movement disorders

[0100] The presentinventionrelates to a composition for use in the treatment of movement disorders, such as disorders
which are associated with altered or impaired synaptic dopamine levels. Movement disorders according to the present
invention may be selected from the group of disorders comprising ataxia, akathisia, dystonia, essential tremor, Hunting-
ton’s disease, myoclonus, Parkinson’s disease, Rett syndrome, tardive dyskinesia, Tourette syndrome, Wilson’s disease,
dyskinesia, chorea, Machado-Joseph disease, restless leg syndrome, spasmadic torticollis, geniospasm, or movement
disorders associated therewith.

[0101] Movement disorders according to the present invention may also be associated with use of neuroleptic drugs,
idiopathic disease, genetic dysfuntions, infections or other conditions which lead to dysfunction of the basal ganglia
and/or lead to altered synaptic DA levels.

[0102] In one preferred embodiment of the present invention, the treatment is of one or more movement disorders
selected from group of akathisia, tarditive dyskinesia, Parkinson’s disease, movement disorders associated with Par-
kinson’s disease, such as bradykinesia, akinesia and dyskinesia for example L-DOPA induced dyskinesia.

[0103] Parkinson’s disease is associated with muscle rigidity, tremor, postural abnormalities, gait abnormalities, a
slowing of physical movement (bradykinesia), and in extreme cases a loss of physical movement (akinesia). PD is
caused by degeneration and death of dopaminergic neurons in substantia nigra pars compacta, and leads todysfunctional
regulation of dopamine neurotransmission.

[0104] Inone particularly preferred embodiment of the present invention the movementdisorder is Parkinson’s disease
or associated movement disorders akinesia, dyskinesia and bradykinesia. Another particularly preferred embodiment
of the present invention is treatment of movement disorders associated with Parkinson’s disease such as L-DOPA
induced dyskinesia. A third particularly preferred embodiment of the present invention is the treatment of movement
disorders associated with Parkinson’s disease such as.akinesia.

[0105] In one preferred embodiment of the present invention, the movement disorder is tardive dyskinesia.

[0106] In another embodiment of the present invention, the movement disorder is caused by or associated with med-
ication of antipsychotics such as haloperidol, droperidol, pimozide, trifluoperazine, amisulpride, risperidone, aripiprazole,
asenapine, and zuclopenthixol, antidepressants such as fluoxetine, paroxetine, venlafaxine, and trazodone, anti-emetic
drugs such as dopamine blockers for example metoclopramide (reglan) and prochlorperazine (compazine).

[0107] In yet another embodiment of the present invention, the movement disorder is caused by or associated with
withdrawal of opioids, barbiturates, cocaine, benzodiazepines, alcohol, or amphetamines.

Dosage
[0108] The combination of compounds and pharmaceutical compositions of the present disclosure induces combined
or synergistic effects, which enable for a lowered dosage of 5-HT1 agonists in the treatment of movement disorders.

The lowered dosage scheme further results in a reduced risk of adverse effects of treatment with 5-HT1 agonists, such
as reducing the risk of developing serotonin syndrome.
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poruchy a jejich komplikaci. Mnozstvi odpovidajici dosazeni tohoto stavu se definuje
jako ,terapeuticky u¢inné mnozstvi®.

[0061] Pojem ,léCba“ a ,léCeni”, jak se pouziva v tomto dokumentu, oznaduje Fizeni
péce o pacienta za UCelem potlaceni stavu, choroby nebo poruchy. Pojem je minén
tak, aby zahrnoval kompletni spektrum lé¢by daného stavu, kterym pacient trpi, jako
je napfiklad podavani uc¢inné slouceniny za ucelem zmirnéni nebo tlumeni pfiznakd
nebo komplikaci; zpozdéni progrese stavu, choroby nebo poruchy; |éCby nebo
eliminace stavu, choroby nebo poruchy, a/nebo prevence stavu, choroby nebo
poruchy, pficemz pojmy ,prevence” nebo ,pfedchazeni je tfeba chapat jako Fizeni
péCe o pacienta za uCelem zabranéni vzniku stavu, choroby nebo poruchy, a
zahrnuji podavani ucinné slouceniny za uCelem zabranéni nebo sniZeni rizika
vypuknuti pfiznakd nebo komplikaci. LéCeny pacient musi byt pfednostné savec,
konkrétné ¢lovek. Lécba zvitat, jako napfiklad mysi, potkan(, psu, koc¢ek, krav, ovci a
prasat vSak také spada do rozsahu tohoto vynalezu. Pacienti, ktefi maji byt léCeni
podle tohoto vynalezu, mohou byt libovolného véku.

[0062] , Triptan® v kontextu tohoto vynalezu je sloucenina patfici do skupiny IéCiv na
bazi tryptaminu, ktera se pouziva jako abortivni medikace pfi |éCbé migrén a
histaminové cefalalgie. Triptany jsou agonisté serotoninovych receptortd 5-HT1 B, 5-
HT1 D, 5-HT1 E, a/nebo 5-HT1 F a mohou nebo nemuseji byt selektivnimi agonisty
jednoho nebo vice serotoninovych receptori 5-HT1 B, 5-HT1 D, 5-HT1 E, a/nebo 5-
HT1F.

Popis obrazku

[0063]

Obrazek 1: Uginek kombinace buspironu a zolmitriptanu na abnormaini bezdééné
pohyby (abnormal involuntary movements, AIM) vyvolané L-DOPA u potkan
(Celkové AIM = souhrn lokomoc¢nich (LO) nebo axialnich (AX), koncetinovych (limb,
LI), a oroligudlnich (OL) bodovych hodnoceni AIM). Hvézdi¢ky (**) oznaluji ucinky
P<0,01 v porovnani s vehikulem vypoctené s vyuzitim jednosmérného testu ANOVA
a Tukeyho post-hoc testu ve stejném ¢asovém bodé. Symboly ve tvaru kosoctverce
oznacuji vehikulum podavané pouze potkanim, symboly ve tvaru piného Ctverecku

oznacuji potkany, jimz byl podavan buspiron 1 mg/kg/den, trojuhelniCky odpovidaji
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[0109] According to the present disclosure, 5-HT1 agonists are administered to individuals in need of treatment in
pharmaceutically effective doses. A therapeutically effective amount of a compound according to the present invention
is an amount sufficient to cure, prevent, reduce the risk of, alleviate or partially arrest the clinical manifestations of a
given disease or movement disorder and its complications. The amount that is effective for a particular therapeutic
purpose will depend on the severity and the sort of the movement disorder as well as on the weight and general state
of the subject. The 5-HT1 agonists may be administered one or several times per day, such as from 1 to 4 times per
day, such as from 1 to 3 times per day, such as from 1 to 2 times per day, wherein administration from 1 to 3 times per
day is preferred.

[0110] In one embodiment of the present disclosure, the compound is either a) a combined 5-HT1 B, 5-HT1 D agonist
and/or 5-HT1 F agonist, or b) a selective 5-HT1 D receptor agonist, or c) a selective 5-HT1 F receptor agonist, and is
administered in doses of 0.5 mg/day to 100 mg/day , such as 0.5 mg/day to 1 mg/day, such as 1 mg/day to 2mg/day,
such as 2 mg/day to 5 mg/day, or such as 5 mg/day to 10 mg/day, or such as 5 mg/day to 10 mg/day, or such as 10
mg/day to 20 mg/day, or such as 20 mg/day to 30 mg/day, or such as 30 mg/day to 40 mg/day, or such as 40 mg/day
to 50 mg/day, or such as 40 mg/day to 60 mg/day, or such as 60 mg/day to 70 mg/day, or such as 70 mg/day to 80
mg/day, or such as 80 mg/day to 90 mg/day, or such as 90 mg/day to 95 mg/day, or such as 95 mg/day to 98 mg/day,
or such as 98 mg/day to 100 mg/day.

[0111] In another embodiment of the present disclosure, the compound is either a) a combined 5-HT1 B, 5-HT1 D
agonist and/or 5-HT1 F agonist, or b) a selective 5-HT1 D receptor agonist, or c) a selective 5-HT1 F receptor agonist
and is administered in doses of 0.5 mg/day to 200 mg/day, such as in the range of 0.5 mg/day to 60 mg/day, such as
0.05 mg/day to 0.1 mg/day, or such as 0.1 to 0.5 mg/day, or such as in the range of 0.5 mg/day to 60 mg/day, such as
in the range of 0.5 to 30 mg/ day, such as such as 0.5 to 5 mg/day, or such as 5 mg/day to 10 mg/day, or such as 10
mg/day to 15 mg/day, or such as 15 mg/day to 30 mg/day.

[0112] In a preferred embodiment of the present disclosure, the compound is either a) a combined 5-HT1 B, 5-HT1
D receptor agonist and/or 5-HT1 F receptor agonist, or b) a selective 5-HT1 D receptor agonist, or c) a selective 5-HT1
F receptor agonist and is administered in doses of 0.5 mg/day to 200 mg/day, preferably in doses of 0.5 mg/day to 60
mg/day and even more preferably in doses of 0.5 mg/day to 10 mg/day.

[0113] Inyet a preferred embodiment of the present invention, zolmitriptan is administered in doses of 0.5 mg/day to
30 mg/day and more preferably in doses of 0.5 mg/day to 10 mg/day.

[0114] In one embodiment of the present disclosure, a single dose of the compound that is either a) a combined 5-
HT1 B, 5-HT1 D receptor agonist and/or 5-HT1 F receptor agonist, or b) a selective 5-HT1 D receptor agonist, or ¢) a
selective 5-HT1 F receptor agonist are administered and may comprise of 0.05 mg/kg bodyweight to 100 mg/ kg body-
weight, such as in the range of 0.05 mg/ kg bodyweight to 20 mg/ kg bodyweight, such as 0.05 mg/ kg bodyweight to
0.1 mg/ kg bodyweight, or such as 0.1 to 0.5 mg/ kg bodyweight, or such as in the range of 0.5 mg/ kg bodyweight to
10 mg/ kg bodyweight, such as such as 0.5 mg/ kg bodyweight to 1 mg/ kg bodyweight, such as 1 mg/ kg bodyweight
to 2mg/ kg bodyweight, such as 2 mg/ kg bodyweight to 5 mg/ kg bodyweight, or such as 5 mg/ kg bodyweight to 10
mg/ kg bodyweight.

[0115] Ina preferred embadiment of the present disclosure a single dose of the compound that is either a) a combined
5-HT1 B, 5-HT1 D receptor agonist and/or 5-HT1 F receptor agonist, or b) a selective 5-HT1 D receptor agonist, or c)
a selective 5-HT1 F receptor agonist is in the range of 0.05 mg/ kg bodyweight to 10 mg/ kg bodyweight.

[0116] According to the present disclosure, a compound which is a combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1
F agonist can have different affinity and/or receptor activation efficacy for the different 5-HT1 receptors. Thus, when
using certain doses of such compounds, it may be possible to stimulate the 5-HT1 receptors do different extends, due
to a more efficient activation of one type of 5-HT1 receptor than another type of 5-HT1 receptor. For instance some
doses of compounds may trigger responses from only one 5-HT1 receptor, or some doses of compounds may trigger
amaderate response from one 5-HT receptor, while another type of 5-HT 1 receptor is triggered to result in afullresponse,
or a minimal response. One method for measuring the extent of receptor activation is to measure the response at a
certain dose relative to the full response (Emax).

[0117] In one embodiment of the present disclosure, a compound is used in doses wherein said dose mediates an
activation of the 5-HT1 D receptor which is higher than the activation of the 5-HT1 B receptor. Thus, the measured
response of the 5-HT1 B receptor compared to the 5-HT1 D receptor can be in the range of 1% to 99% of the response
of the 5-HT1 D receptor, such as in the range of 1% to 15%, such as 1% to 10%, or such as 10% to 15%, or such as in
the range of 15% to 35%, such as 15% to 25%, or such as 25% to 35%, or such as in the range of 35% to 55%, such
as 35% to 45%, or such as 45% to 55%, or such as in the range of 55% to 75%, such as 55% to 65%, or such as 65%
to 75%, or such as in the range of 95% to 99%, such as 95% to 97%, or such as 97% to 98%, or such as 98% to 99%.
[0118] The present disclosure relates to dosages of 5-HT1A agonists which are administered in doses of 0.5 mg/day
to 100 mg/day, such as 0.5 mg/day to 1 mg/day, such as 1 mg/day to 2mg/day, such as 2 mg/day to 5 mg/day, or such
as 5 mg/day to 10 mg/day, or such as 5 mg/day to 10 mg/day, or such as 10 mg/day to 20 mg/day, or such as 20 mg/day
to 30 mg/day, or such as 30 mg/day to 40 mg/day, or such as 40 mg/day to 50 mg/day, or such as 40 mg/day to 60
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potkaniim, jimz bylo podavano 10 mg/kg/den zolmitriptanu, plné krouzky oznacuji
potkany, jimz byl podavan zolmitriptan v mnozstvi 3 mg/kg/den v kombinaci
s buspironem v mnozstvi 1 mg/kg/den a prazdna kolecka oznacuji potkany, jimz by
podavan zolmitriptan v mnozstvi 10 mg/kg/den v kombinaci s buspironem v mnozstvi
1 mg/kg/den. Vysledky prokazuji, ze kombinované uzivani buspironu (agonista
receptoru 5-HT1 A) a zolmitriptanu (kombinovany agonista receptord 5-HT1 B/5-HT1
D, ktery ma vyssi afinitu, a/nebo ucinnost aktivace receptori 5-HT1 D v porovnani s
receptory 5-HT1 B), ma potencial vyrazné zmirfiovat AIM v porovnani s uzivanim

samotného buspironu nebo zolmitriptanu.

Obrazek 2: Uginek zolmitriptanu (3 mg/kg) a buspironu (1 mg/kg) na koordinaci
potkanl kmene Sprague-Dawley (SD) pfi testu na rotujicim valci (,rotarod®).
Hvézdicky (**) oznaluji ucinky P<0,01 pfi porovnani s vehikulem vypoctené s
vyuzitim jednosmérného testu ANOVA a Tukeyho post-hoc testu. Prvni sloupec zleva
oznacuje potkany, jimz bylo podavano pouze vehikulum, sloupec uprostfed oznacuje
potkany, jimz byl podavan pentobarbital, a posledni sloupec zleva oznacuje potkany,
jimz byla podavana kombinace zolmitriptanu (3 mg/kg) a buspironu (1 mg/kg).
Vysledky prokazuji, ze kombinace zolmitriptanu (3 mg/kg) a buspironu (1 mg/kg)

nevyvolavaji ve vyznamné mife sedaci.

Obrazek 3: Uginek zolmitriptanu (3 mg/kg) + buspironu (1 mg/kg) na celkovou
vzdalenost pohybu u dosud nelé¢enych potkan( pfi testu otevieného pole (open field
test). Hvézdicky (**) oznacuji ucinky P<0,01 pfi porovnani s vehikulem vypoctené s
vyuzitim jednosmeérného testu ANOVA a Tukeyho post-hoc testu. Prvni sloupec zleva
oznacCuje potkany, jimz bylo podavano pouze vehikulum, sloupec uprostied oznacuje
potkany, jimz byl podavan pentobarbital, a posledni sloupec zleva oznacuje potkany,
jimz byla podavana kombinace zolmitriptanu (3 mg/kg) a buspironu (1 mg/kg).
Vysledky prokazuji, ze kombinace zolmitriptanu (3 mg/kg) a buspironu (1 mg/kg)

nevyvolavaji ve vyznamné mife sedaci.

Obrazek 4: Uginek kombinace buspironu a zolmitriptanu na abnormaini bezdé&né
pohyby (abnormal involuntary movements, AIM) vyvolané L-DOPA u potkanl
(Celkové AIM = souhrn lokomoc¢nich (LO) nebo axialnich (AX), kon&etinovych (limb,

LI), a oroligudlnich (OL) bodovych hodnoceni AIM). Hvézdi¢ky (**) oznaluji ucinky
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mg/day, or such as 60 mg/day to 70 mg/day, or such as 70 mg/day to 80 mg/day, or such as 80 mg/day to 90 mg/day,
or such as 90 mg/day to 95 mg/day, or such as 95 mg/day to 98 mg/day, or such as 98 mg/day to 100 mg/day.

[0119] The 5-HT1 A receptor agonist can according to the present invention be administered in doses in the range of
0.05 mg/day to 500 mg/day, such as 0.05 mg/day to 0.1 mg/day, such as 0.1 mg/day to 0.5 mg/day, preferably in the
range of 0.5 mg/day to 100 mg/day, and even more preferably in the range of 0.5 mg/day to 30 mg/day, such as 0.5
mg/day to 1 mg/day, or such as 1 mg/day to 2 mg/day, or such as 2 mg/day to 5 mg/day, or such as 5 mg/day to 10
mg/day, or such as 10 mg/day to 15 mg/day, or such as 15 mg/day to 20 mg/day, or such as 20 mg/day to 30 mg/day.
[0120] In a preferred embodiment of the present invention, a single dose of 5-HT1A agonist is in the range of 0.5 to
100 mg/day and even more preferred in doses of 0.5 to 30 mg/day.

[0121] Ina preferred embodiment of the presentdisclosure, the 5-HT1 A agonist is administered in doses of 0.5 mg/day
to 100 mg/day and the compound is a combined agonist of two or more of the 5-HT1 B, the 5-HT1 D and the 5-HT1 F
receptors, or a selective 5-HT1 D agonist, or a selective 5-HT1 F agonist and is administered in doses of 0.1 mg/day to
60 mg/day, even more preferably the 5-HT1 A agonist is administered in doses of 0.5 mg/day to 30 mg/day and the
compound is a combined agonist of two or more of the 5-HT1 B, the 5-HT1 D and the 5-HT1 F receptors, or a selective
5-HT1 D agonist, or a selective 5-HT1 F agonist and is administered in doses of 0.1 mg/day to 10 mg/day.

[0122] Inyeta preferred embodiment of the present invention, buspirone is administered in doses of 0.5 mg/day to100
mg/day and zolmitriptan is administered in doses of 0.5 mg/day to 60 mg/day, and even more preferably, buspirone is
administered in doses of 0.5 to 30 mg/ day and zolmitriptan is administered in doses of 0.5 to 10 mg/day.

[0123] In one embodiment of the present invention, a single dose of 5-HT1A receptor agonist can be in the range of
0.05 mg/kg bodyweight to 100 mg/ kg bodyweight, such as in the range of 0.05 mg/ kg bodyweight to 20 mg/ kg
bodyweight, such as 0.05 mg/ kg bodyweight to 0.1 mg/ kg bodyweight, or such as 0.1 to 0.5 mg/ kg bodyweight, or
such as in the range of 0.5 mg/ kg bodyweight to 10 mg/ kg bodyweight, such as such as 0.5 mg/ kg bodyweight to 1
mg/ kg bodyweight, such as 1 mg/ kg bodyweight to 2mg/ kg bodyweight, such as 2 mg/ kg bodyweight to 5 mg/ kg
bodyweight, or such as 5 mg/ kg bodyweight to 10 mg/ kg bodyweight.

[0124] In a preferred embodiment a single dose of the 5-HT1 A agonist is in the range of 0.05 mg/ kg bodyweight to
10 mg/ kg bodyweight.

Second active ingredients

[0125] The compounds or pharmaceutical compositions for use according to the present invention may be combined
with or comprise one or more second active ingredients which are understood as other therapeutical compounds or
pharmaceutically acceptable derivatives thereof. In one particularly preferred embodiment of the present disclosure, a
5-HT1A agonist as mentioned herein is regarded as a second active ingredient.

[0126] A second active ingredient according to the present invention may be one or more agents selected from the
group of agents increasing the dopamine concentration in the synaptic cleft, dopamine, L-DOPA or dopamine receptor
agonists or derivatives thereof. Thus, according to the present invention second active ingredients comprise DA receptor
agonists, such as bromocriptine, pergolide, pramipexole, ropinirole, piribedil, cabergoline, apomarphine, lisuride, and
derivatives thereof.

[0127] Second active ingredients may further be selected from the group of compounds which ameliorate PD symptoms
or which are used for treatment of PD, such as peripheral inhibitors of the transformation of L-DOPA or (other dopamine
prodrugs) to dopamine, for example decarboxylase inhibitors such as carbidopa or benserazide, or NMDA antagonists
such as for example amatidine (Symmetrel), catechol-O-methyl transferase (COMT) inhibitors such as for example
tolcapone and entacapone, MAO-B inhibitors such as for example selegiline and rasagiline, serotonin receptor modu-
lators, kappa opioid receptors agonists such as for example TRK-820 ((E)-N-[17-cyclopropylmethyl)-4, 5a-epoxy-3, 14-
dihydroxymorphinan-6p-yl]-3-(furan-3-yl)-N-methylprop-2-enamide monohydrochloride), GABA modulators, modulators
of neuronal potassium channels such as flupirtine and retigabine, and glutamate receptor modulators.

[0128] In a preferred embodiment of the present invention, a second active ingredient is a dopamine prodrug, such
as L-DOPA or a pharmaceutically acceptable derivative thereof. Thus in one preferred embodiment, L-DOPA is used
in combination with a combined 5-HT1 B and 5-HT1 D receptor agonist selected from the group of zolmitriptan and
frovatriptan or a pharmaceutically acceptable derivative thereof, and a 5-HT1 Areceptor agonist selected from buspirone,
tandospirone or gepirone or a pharmaceutically acceptable derivative thereof, Even more preferably L-DOPA is used
in combination with zolmitriptan and buspirone or a pharmaceutically acceptable derivative thereof.

[0129] Inone embodiment of the present invention, the compounds or pharmaceutical compositions may be combined
with two or more second active ingredients. Such two second active ingredients may be L-DOPA in combination with a
decarboxylase inhibitor. Thus in an embodiment of the present invention, the two or more second active ingredients
comprise L-DOPA and carbidopa, or L-DOPA and benserazide.

[0130] In another embodiment, such two second active ingredients are L-DOPA in combination with a COMT inhibitor,
wherein the COMT inhibitor can be tolcapone, or entacapone.
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P<0,01 v porovnani s vehikulem vypoctené s vyuzitim jednosmérného testu ANOVA
a Tukeyho post-hoc testu ve stejném Casovém bodé. Zolmitriptan byl podavan 35
minut pfed L-DOPA, zatimco buspiron byl podavan 30 minut pfed L-DOPA. Symboly
ve tvaru kosoctverce oznacluji potkany, jimz bylo podavano pouze vehikulum, piné
kosoctverce oznacuji potkany, jimz bylo podavano 0,5 mg/kg buspironu, trojuhelni¢ky
oznacuji potkany, jimz byl podavan zolmitriptan v mnozstvi 3 mg/kg v kombinaci s 0,5
mg/kg buspironem, plné krouzky oznaluji potkany, jimz byl podavan zolmitriptan
v mnozstvi 10 mg/kg v kombinaci s buspironem v mnozstvi 0,5 mg/kg, a oteviené
CtvereCky oznadluji potkany, jimz byl podavan zolmitriptan v mnozstvi 10 mg/kg v
kombinaci s buspironem v mnozstvi 1 mg/kg. Kfivky ukazuji rizné druhy lécby:
buspiron (0,5 mg/kg); buspiron (0,5 mg/kg) + zolmitriptan (3 mg/kg); buspiron (0,5
mg/kg) + zolmitriptan (10 mg/kg) a buspiron (1 mg/kg) + zolmitriptan (10 mg/kg).

Podrobny popis vynalezu

[0064] Tento vynalez se vztahuje k pouziti kombinaci sloucenin, které jsou schopné
modulovat dopaminovou neurotransmisi aktivaci serotoninovych receptor(.
Konkrétnéji se tento vynalez vztahuje ke kombinacim slou¢enin, které pulsobi jako
agonisté serotoninového receptoru 5-HT1 A, a sloucenin, které jsou agonisty

nékolika serotoninovych receptor( véetné receptortt 5-HT1 B, 5-HT1 D a 5-HT1 F.

Receptory 5-HT1

[0065] Serotonin neboli 5-hydroxytryptamin (5-HT) je neurotransmiter, ktery ma
dulezité funkce v centralni nervové soustave lidi a zvifat. Bylo zjiSténo, Ze serotonin
reguluje naladu, chut k jidlu, spanek, kontrakci svalt a nékteré kognitivni funkce
véetné paméti a u€eni. Serotonin plsobi tak, Ze se navazuje na rdzné serotonergni
receptory, které se oznaduji také jako receptory 5-HT. Ty tvofi skupinu receptort
spojenych G-proteinem (G protein-coupled receptors, GPCR) a iontovych kanall
fizenych ligandou (ligand-gated ion channels, LGIC), které se nachazeji v centralni a
periferni nervové soustavé. Receptory 5-HT zahrnuji receptory 5-HT1 A, 5-HT1B, 5-
HT1D, 5-HT1 E, 5-HT1 F, 5-HT2 A, 5-HT2 B, 5-HT2 C, 5-HT3, 5-HT4, 5-HT5, 5-HT6
a 5-HT7, pro které byly zjiStény jak agonisté, tak antagonisté.

[0066] Receptory 5-HT1 jsou podskupinou receptord 5-HT, véetné receptorl 5-HT1
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[0131] The second active ingredients according to the present invention can also be included in the same formulations
such as for example the L-DOPA/benserazide formulations sinemet, parcopa, madopar, or L-DOPA/COMT inhibitor
formulations such as for example stalevo.

Methods of treatment

[0132] The present disclosure provides methods for treatment, prevention or alleviation of movement disorders as
mention herein. Such methods according to the present disclosure comprise one or more steps of administration of an
effective amount of a pharmaceutical composition or a compound according to the present disclosure to an individual
in need thereof. Such steps of administration may be simultaneous, sequential or separate.

[0133] In a preferred method of treatment according to the present disclosure, the compound or pharmaceutical
composition comprises zolmitriptan, frovatriptan, eletriptan or COL144 or pharmaceutically acceptable derivative thereof,
more preferably the compound or pharmaceutical composition comprises zolmitriptan or pharmaceutically acceptable
derivative thereof.

[0134] Methods for treatment according to the present disclosure may further comprise one or more steps of admin-
istration of one or more second active ingredients as defined herein.

[0135] In one particular embodiment of the present disclosure, the pharmaceutical composition or the compound as
defined herein is administered simultaneously, sequentially or separately in combination with an effective amount of a
5-HT1A agonist.

[0136] In a preferred embodiment of the present disclosure, the pharmaceutical composition or compound as defined
herein is administered simultaneously, sequentially or separately in combination with an effective amount of a 5-HT1A
agonist selected from the group of alnespirone, binospirone, buspirone, gepirone, ipsapirone, perospirone, tandospirone,
befiradol, repinotan, piclozotan, osemozotan, flesinoxan, flibanserin and sarizotan or a derivative thereof.

[0137] In a more preferred embodiment of the present disclosure, buspirone, tandospirone or gepirone or a derivative
thereof is used in a method of treatment.

[0138] Ina most preferred embodiment of the present invention, the 5-HT1 A agonist is buspirone or pharmaceutically
acceptable derivative thereof.

[0139] Thus, in a most preferred method of the present disclosure, the compound or pharmaceutical composition
comprises zolmitriptan or a pharmaceutically acceptable derivative thereof and the 5-HT1 A agonist is buspirone or
pharmaceutically acceptable derivative thereof.

[0140] In methods of the present disclosure, a compound or a pharmaceutical composition according to the present
invention may be administered alone or in combination with one or more other second active ingredients, either con-
comitantly or sequentially, and in any suitable ratios. Such second active ingredients may, for example, be selected from
compounds used to treat or prevent Parkinson’s disease or symptoms and complications associated with Parkinson’s
disease.

[0141] Methods of treatment according to the present disclosure may include a step wherein the pharmaceutical
composition or compound as defined herein is administered simultaneously, sequentially or separately in combination
with one or more second active ingredients as defined herein.

[0142] In a preferred embodiment of the present disclosure, a second active ingredient used in a method provided by
the invention is a dopamine prodrug, such as L-DOPA.

[0143] Thusinone preferred embodiment, the second active ingredientL-DOPA is used in combination with a combined
5-HT1 B and 5-HT1 D receptor agonist selected from the group of zolmitriptan and frovatriptan or a pharmaceutically
acceptable derivative thereof, and a 5-HT1 A receptor agonist selected from buspirone, tandospirone or gepirone or a
pharmaceutically acceptable derivative thereof, Even more preferably L-DOPA is used in combination with zolmitriptan
and buspirone or a pharmaceutically acceptable derivative thereof.

[0144] In the methods for treatment according to the present disclosure, the compounds or pharmaceutical composi-
tions as defined herein are administered in doses as referred to herein.

[0145] Further, in the methods for treatment according to the present disclosure, the 5-HT1A agonist is administered
in doses as referred to herein.

[0146] The administration of compounds, pharmaceutical compaositions and second active ingredients according to
the present disclosure may be administered to an individual during at various time points of treatment. The treatment
may be done over one continued period, or in intervals with periods in between wherein the administration of one or
more compounds, pharmaceutical compositions and second active ingredients according to the present invention is
stopped, decreased or altered. Such treatment periods or non-treatment periods may vary in length, and can be from 1
day to 60 days, such as 1to 3 days, 3 to 6 days, 6 to 8 days, 8 to 14 days, 14 to 21 days, 21 to 30 days, 30 to 42 days,
42 to 49 days or 49 to 60 days.
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A, 5-HT1 B, 5-HT1 D, 5-HT1 E a 5-HT1F, které jsou receptory spojené G-proteinem
(GPCR) a které zprostfedkovavaji inhibi¢ni neurotransmisi. Tyto receptory jsou
umistény postsynapticky, presynapticky a na téle bunék neuronli mozkové kiry,
hippocampu, septa, amygdaly, jader hibetniho Svu, bazalnich ganglii a thalamu. Diky
svym inhibi¢nim rolim pfi neurotransmisi hraji receptory 5-HT1 ddlezitou roli pfi
regulaci uvolfiovani dopaminu.

[0067] Receptory 5-HT1 A jsou rozmistény po celé centralni nervové soustavé CNS.
V zasadé se nachazeji v hippocampu, cingularni a entorhinalni kafe, boéni prepazce
a mezencefalickém jadfe hibetniho $vu. Receptory 5-HT1 A se G€astni motorického
chovani, kopula¢niho chovani, vnimani bolesti, emo¢niho chovani a kognitivnich
procest. Receptory 5-HT1 A jsou autoreceptory v jadrech hibetniho Svu, kde se
nachazeji na télech buné&k nebo dendritech neurond 5-HT, nebo jsou
postsynaptickymi autoreceptory. Obecné plati, Ze aktivace receptorli 5-HT1 A sniZzuje
uvolfiovani neurotransmiterd, jako jsou 5-HT a excitaéni aminokyselinovy glutamat,
coz dale vede ke zménam v uvolfiovani dopaminu.

[0068] Receptory 5-HT1 B jsou ve velké mife exprimovany v bazalnich gangliich a
mozkové kufe ¢elniho laloku. Funguji jako autoreceptory na zakon&enich neurond 5-
HT inhibujici uvolfiovani 5-HT nebo jako terminalni heteroreceptory na neuronech
obsahuijicich kyselinu gama-aminomaselnou (GABA), acetylcholin (Ach) a glutamat,
kde fidi uvolfiovani téchto neurotransmitera.

[0069] Receptory 5-HT1 D jsou pfitomny jak presynapticky, tak postsynapticky v
centralni nervové soustavé (CNS) a v periferni nervové soustavé. NejvétSi exprese
receptord 5-HT1 D v mozku potkana byla zji§téna v bazalnich gangliich (zejména v
substantia nigra, globus pallidus a caudate putamen), hippocampu a kdfe mozkové,
zatimco v lidském mozku v bazalnich gangliich (substantia nigra, globus pallidus), ve
stfednim mozku (periaqueduktalni Seda hmota) a v miSe. Receptory 5-HT1 D jsou
bud autoreceptory na zakoné&enich neuronli 5-HT (inhibuji uvolfiovani 5-HT), nebo
terminalnimi  heteroreceptory na neuronech obsahujicich kyselinu gama-
aminomaselnou (GABA), acetylcholin (Ach) a glutamat (fidi uvolfiovani téchto
neurotransmitert). Receptory 5-HT1 D byly popsany jako receptory zapojené do
vnimani bolesti a agonisté receptoru 5-HT1 D byli vyvinuti jako IéEba migrény.

[0070] Receptor 5-HT1 F byl zjistén v nékolika oblastech CNS (na dorzalni strané
jadra hibetniho Svu, v hippocampu, cingularni a entorhinalni klife, klaustru, ocasatém

jadre, mozkovém kmeni) a — na zakladé lokalizace — se predpoklada, Ze plsobi jako
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Kit of parts

[0147] The present disclosure provides kits of parts which can be useful for treatment of movement disorders as
described herein.

[0148] A kit of parts according to the present disclosure comprises one or mare of the pharmaceutical compositions
or compounds as defined herein for use in the treatment, prevention or alleviation of movement disorders. Kits according
to the present invention allows for simultaneous, sequential or separate administration of the pharmaceutical composi-
tions, compounds or second active ingredients described herein.

[0149] In one embodiment of the present disclosure, the kit of parts comprises one or more second active ingredients
as described herein.

[0150] In a preferred embodiment of the present disclosure, the kit of parts comprises a 5-HT1A agonist such as for
example alnespirone, binospirone, buspirone, gepirone, ipsapirone, perospirone, tandospirone, befiradol, repinotan
piclozotan, osemozotan, flesinoxan, flibanserin and sarizotan or a derivative thereof.

[0151] Ina highly preferred embodiment of the present disclosure, the kits of parts comprises buspirone, tandospirone
ar gepirone or a derivative thereof.

[0152] In a most preferred method of the present disclosure, the compound or pharmaceutical compaosition comprises
zolmitriptan or a pharmaceutically acceptable derivative thereof, and the 5-HT1 A agonist is buspirone or pharmaceutically
acceptable derivative thereof.

[0153] In a preferred embodiment of the present disclosure, a second active ingredient comprised in a kit provided by
the invention is a dopamine prodrug, such as L-DOPA.

[0154] Thus in one preferred embodiment, a kit of parts comprises a combined 5-HT1 B and 5-HT1 D receptor agonist
selected from the group of zolmitriptan and frovatriptan or a pharmaceutically acceptable derivative thereof, and can
further comprise a 5-HT1 A receptor agonist selected from buspirone, tandospirone or gepirone or a pharmaceutically
acceptable derivative thereof, and a second active ingredient selected from L-DOPA or a pharmaceutically acceptable
derivative thereof.

Method of preparation

[0155] The present disclosure provides methods for the preparation of the pharmaceutical compositions as defined
herein.

[0156] A method for preparation according to the present disclosure may comprise at least a step wherein a) either a
combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1 F receptor agonist, or a selective 5-HT1 D receptor agonist or a
selective 5-HT1 F receptor agonist, is mixed with b) a 5-HT 1A agonist to produce a composition which comprises one
or more of ¢) selective 5-HT1 A agonist, and d) a combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1 F agonist, or a
selective 5-HT1 F receptor agonist or a selective 5-HT1 F receptor agonist.

[0157] The methods for preparation of the present disclosure may further comprise a step wherein compounds for
formulation as mentioned herein are added to a mixture of one or more of a) selective 5-HT1A agonists, and one or
more of b) compounds which are combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1 F agonist, or a selective 5-HT1 D
receptor agonist, or a selective 5-HT1 F agonist.

[0158] A method for preparation according to the present disclosure may comprise at least a step wherein a) either a
combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1 F receptor agonist, or a selective 5-HT1 D receptor agonist or a
selective 5-HT1 F receptor agonist, is mixed with b) a 5-HT 1A agonist to produce a composition which comprises one
or more of c) a partial or selective 5-HT1A agonist, and d) a combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1 F agonist,
or a selective 5-HT1 F receptor agonist or a selective 5-HT1 F receptor agonist.

[0159] The methods for preparation of the present disclosure may further comprise a step wherein compounds for
formulation as mentioned herein are added to a mixture of one or more of a) a partial or selective 5-HT1A agonists, and
one or more of b) compounds which are combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1 F agonist, or a selective 5-
HT1 D receptor agonist, or a selective 5-HT1 F agonist.

[0160] In one preferred embodiment of the present disclosure a method for preparation according to the present
invention may comprise at least a step wherein a) one or more combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1 F
receptor agonist selected from the group of zolmitriptan, rizatriptan, naratriptan and frovatriptan is mixed with b) one or
more 5-HT1 A agonists selected from the group if buspirone, tandospirone or gepirone to produce a composition com-
prising one or mare which comprises one or more of combined 5-HT1 B, 5-HT1 D agonist and/or 5-HT1 F receptor
agonist and one or more 5-HT1 A agonists.

[0161] In a more preferred embodiment of the present disclosure, a method for preparation according to the present
invention may comprise at least a step wherein a) zolmitriptan is mixed with a composition comprising b) buspirone, to
produce a composition comprising both zolmitriptan and buspirone.
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autoreceptor. Triptany vykazuji vysokou afinitu k receptordm 5-HT1 F.

[0071] Bazalni ganglia jsou skupinou jader v mozku, ktera jsou spojena s $Sedou
kGirou mozkovou, thalamem a dal$imi oblastmi mozku. Bazalni ganglia souviseji s
rozlicnymi funkcemi, vCetné fizeni motoriky. Striatum je nejvétsi €ast bazalnich
ganglii pfijimajici vstupy z mnoha &asti mozku, ale vysilajici vystup pouze do dalSich
¢asti bazalnich ganglii. Pallidum pfijima nejdllezitéjSi vstup ze striata a vysila
inhibiéni vystup do velkého poétu oblasti mozkové kury souvisejicich s motorikou.
Cerna substance (substantia nigra) je dlleZitou soudasti bazalnich ganglii a je
rozdélena na Casti. Substantia nigra pars reticulate pfijima vstup z jiné oblasti mozku,
zatimco substantia nigra pars compacta zajiStuje dopamin pro striatum. Tedy
substantia nigra pars compacta hraje dulezitou roli v dopaminové neurotransmisi a
[0072] Receptory 5-HT1 jsou dilezité zejména pfi regulaci PD a souvisejicich
poruch pohybového ustroji. U PD v pokrocilém stadiu dochazi k rozsahlé
degenerativni ztraté DA neuron( v substantia nigra. Pfeména L-DOPA na dopamin
nastava ve zbyvajicich dopaminovych neuronech a v 5-HT (serotoninovych)
neuronech, u kterych bylo prokazano, Ze jsou schopny metabolizovat L-DOPA na
dopamin a dopamin uchovavat a uvolfovat. Serotoninové neurony vSak postradaji
kontrolni mechanismus presynaptické zpétné vazby pro uvolfiovani dopaminu, jako
je transportér dopaminu a autoreceptor D2, a proto nejsou schopné regulovat
uvolriovani dopaminu normalnim zplsobem. To vede k naruSenym hladinam DA pfi

synapsi a k porucham pohybového Ustroji.

Agonisté receptorti 5-HT1

[0073] Tento zpfistupnény vynalez se vztahuje ke kombinaci agonisty receptord 5-
HT1 pro pouZiti pfi Ié¢bé poruch pohybového ustroji napfiklad takovych poruch
pohybového ustroji, které jsou spojeny se zménénou nebo porusenou regulaci DA.
[0074] Kombinované ucinky agonisty receptoru 5-HT1 A a bud a) agonisty dvou
nebo vice receptorll 5-HT1 B, 5-HT1 D, a 5-HT1 F, nebo b) selektivniho agonisty
receptoru 5-HT1 D nebo c) selektivniho agonisty receptoru 5-HT1 F vedou k
ucinnému potlaceni nadmérné neurotransmise DA, které zlepSuje nebo IéCi poruchy
pohybového Ustroji jako napfiklad LID.

[0075] Tento zpfistupnény vynalez se vztahuje ke slou¢eninam, které jsou bud a)
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Routes of administration

[0162] It will be appreciated that the preferred route of administration will depend on the general condition and age of
the subject to be treated, the nature of the condition to be treated, the location of the tissue to be treated in the body
and the active ingredient chosen.

[0163] Inoneembodiment of the present disclosure, the route of administration allows for the agent to cross the blood-
brain barrier.

Systemic treatment

[0164] Systemic treatment according to the present disclosure the route of administration is capable of introducing
the agent into the blood stream to ultimately target the sites of desired action.

[0165] Suchroutes of administration are any suitable routes, such as an enteralroute, the oral, rectal, nasal, pulmonary,
buccal, sublingual, transdermal, intracisternal, intraperitoneal, and parenteral (including subcutaneous, intramuscular,
intrathecal, intravenous and intradermal) route, wherein the oral route is preferred.

[0166] Appropriate dosage forms for such administration may be prepared by conventional techniques.

Oral administration

[0167] Oral administration is normally for enteral drug delivery, wherein the agent is delivered through the enteral
mucosa.

[0168] In a preferred embodiment of the present disclosure, the compounds and pharmaceutical compositions as
defined herein are administered orally.

Parenteral administration

[0169] Parenteral administration is any administration route not being the oral/enteral route whereby the medicament
avoids first-pass degradation in the liver. Accordingly, parenteral administration includes any injections and infusions,
for example bolus injection or continuous infusion, such as intravenous administration, intramuscular administration,
subcutaneous administration. Furthermore, parenteral administration includes inhalations and topical administration.
[0170] Accordingly, the agent may be administered topically to cross any mucosal membrane of an animal to which
the biologically active substance is to be given, e.g. in the nose, vagina, eye, mouth, genital tract, lungs, gastrointestinal
tract, or rectum, preferably the mucosa of the nose, or mouth, and accordingly, parenteral administration may also include
buccal, sublingual, nasal, rectal, vaginal and intraperitoneal administration as well as pulmonal and bronchial adminis-
tration by inhalation or installation. Also, the agent may be administered topically to cross the skin.

[0171] The subcutaneous and intramuscular forms of parenteral administration are generally preferred.

Local treatment

[0172] The agent according to the disclosure may be used as a local treatment, ie. be introduced directly to the site(s)
of action as will be described below.

[0173] Accordingly, the agent may be applied to the skin or mucosa directly, or the agent may be injected into the site
of action, for example into the diseased tissue or to an end artery leading directly to the diseased tissue.

Pharmaceutical formulations

[0174] The 5-HT1 agonists or pharmacedtically acceptable derivatives thereof of the present disclosure may be ad-
ministered alone or in combination with pharmaceutically acceptable carriers or excipients, in either single or multiple
doses. The pharmaceutical compositions or compounds according to the disclosure may be formulated with pharma-
ceutically acceptable carriers or diluents as well as any other known adjuvants and excipients in accordance with con-
ventional techniques such as those disclosed in Remington: The Science and Practice of Pharmacy, 20th Edition,
Gennaro, Ed., Mack Publishing Co., Easton, PA, 2000.

[0175] The pharmaceutical composition may be specifically formulated for administration by any suitable route, such
as an enteral route, the oral, rectal, nasal, pulmonary, buccal, sublingual, transdermal, intracisternal, intraperitoneal,
and parenteral (including subcutaneous, intramuscular, intrathecal, intravenous and intradermal) route, wherein the oral
route is preferred.

[0176] In a preferred embodiment of the present disclosure, the pharmaceutical compositions or compounds of the
present invention are formulated for crossing the blood-brain-barrier.
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agonisty dvou nebo vice skupin serotoninovych receptoru

- 5-HT1B,

- 5-HT1D,

— 5-HT1F
(kombinovany agonista), nebo b) selektivnim agonistou receptoru 5-HT1 D nebo c)
selektivnimi agonisty receptoru 5-HT1 F nebo jejich farmaceuticky pfijatelnymi
derivaty. Témito agonisty mohou byt slou€eniny vazici a aktivujici receptor 5-HT1 B a
receptor 5-HT1 D, tedy kombinovani agonisté receptoru 5-HT1 B a receptoru 5-HT1
D. Témito agonisty mohou byt dale slou€eniny vazici a aktivujici receptor 5-HT1 F,
tedy agonisté receptoru 5-HT1 F, nebo témito agonisty mohou byt dale slou¢eniny,
které vazi a aktivuji receptor 5-HT1 D, jako napfiklad selektivni agonisté receptoru 5-
HT1 D. Témito agonisty mohou dale byt slou¢eniny vazici a aktivujici receptor 5-HT1
B, receptor 5-HT1 D a receptor 5-HT1 F, tedy kombinovani agonisté receptort 5-HT1
B, 5-HT1 D a 5-HT1 F. Farmaceuticky pfijatelné derivaty kombinovanych agonistu
receptord 5-HT1 B a 5-HT1 D, a/nebo 5-HT1 F, jsou také soucasti tohoto
zpfistupnéného vynalezu.
[0076] V jednom provedeni tohoto zpfistupnéného vynalezu je agonista receptord 5-
HT1 podle tohoto vynalezu slouceninou, ktera je kombinovanym agonistou dvou

nebo vice serotoninovych receptorl

— B5-HT1 A,

— 5-HT1 B,

— 5-HT1 D,

- 5-HT1F
[0077] Témito agonisty mohou byt slou€eniny vazici a aktivujici receptor 5-HT1 A a
receptor 5-HT1 B nebo slouceniny, které vazi a aktivuji receptor 5-HT1 A a receptor
5-HT1 D, nebo slouc€eniny, které vazi a aktivuji receptor 5-HT1 A a receptor 5-HT1 F,
nebo slouceniny, které vazi a aktivuji receptor 5-HT1 A a receptor 5-HT1 B a
receptor 5-HT1 D, nebo slou€eniny, které vazi a aktivuji receptor 5-HT1 A a receptor
5-HT1 B a receptor 5-HT1 F, nebo slouceniny, které vazi a aktivuji receptor 5-HT1 A
a receptor 5-HT1 D a receptor 5-HT1 F, nebo slouceniny, které vazi a aktivuji
receptory 5-HT1 A, 5-HT1 B, 5-HT1 D a 5-HT1 F.
[0078] Byli pfipraveni urciti smichani agonisté receptoru 5-HT1 B/5-HT1 D a

podskupina agonistt receptoru 5-HT1 B/5-HT1 D se kolektivné oznacuje jako
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[0177] Pharmaceutical compositions for oral administration include solid dosage forms such as hard or soft capsules,
tablets, troches, dragees, pills, lozenges, powders and granules. Where appropriate, they can be prepared with coatings
such as enteric coatings, or they can be formulated so as to provide controlled release of the active ingredient, such as
sustained or prolonged release, according to methods well known in the art.

[0178] Liquid dosage forms for oral administration include solutions, emulsions, aqueous or oily suspensions, syrups
and elixirs.

[0179] Pharmaceutical compositions for parenteral administration include sterile aqueous and non-aqueous injectable
solutions, dispersions, suspensions or emulsions, as well as sterile powders to be reconstituted in sterile injectable
solutions or dispersions prior to use. Depot injectable formulations are also regarded as being within the scope of the
present invention.

[0180] Other suitable administration forms include suppositories, sprays, ointments, cremes, gels, inhalants, dermal
patches, implants, etc.

[0181] A compound or a 5-HT1 agonist for use according to the present disclosure is generally utilized as the free
substance or as a pharmaceutically derivative such as a pharmaceutically acceptable ester or such as a salt thereof.
Examples of the latter are: an acid addition salt of a compound having a free base functionality, and a base addition salt
of a compound having a free acid functionality. The term "pharmaceutically acceptable salt" refers to a non-toxic salt of
a compound for use according to the present invention, which salts are generally prepared by reacting a free base with
a suitable organic or inorganic acid, or by reacting an acid with a suitable organic or inorganic base. When a compound
for use according to the present invention contains a free base functionality, such salts are prepared in a conventional
manner by treating a solution or suspension of the compound with a chemical equivalent of a pharmaceutically acceptable
acid. When a compound for use according to the present invention contains a free acid functionality, such salts are
prepared in a conventional manner by treating a solution or suspension of the compound with a chemical equivalent of
a pharmaceutically acceptable base. Physiologically acceptable salts of a compound with a hydroxy group include the
anionic form of the compound in combination with a suitable cation, such as sodium or ammonium ion. Other salts which
are not pharmaceutically acceptable may be useful in the preparation of compounds for use according to the invention,
and these form a further aspect of the invention. Pharmaceutically acceptable acid addition salts include, but are not
limited to, hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate, isonicotinate,
acetate, lactate, salicylate, citrate, tartrate, pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucaronate, saccharate, formate, benzoate, glutamate, methanesulfonate, ethanesulfonate, benzensul-
fonate, p-toluenesulfonate and pamoate (i.e., 1,1’-methylene-bis-(2-hydroxy-3-naphthoate)) salts.

[0182] In a specific embodiment, compounds of the present invention are used as acid addition salts formed with
mineral acids such as hydrochloric acid and hydrobromic acid, and, especially, hydrochloric acid. An example of such
a salt is for example buspirone hydrochloride.

[0183] Inone embodiment of the present invention, the 5-HT1 agonists of the present invention is on crystalline forms,
for example co-crystallized forms or hydrates of crystalline forms.

[0184] The term "prodrug” refers to compounds that are rapidly transformed in vivo to yield the parent compound of
the above formulae, for example, by hydrolysis in blood or by metabolism in cells, such as for example the cells of the
basal ganglia. A thorough discussion is provided in T. Higuchi and V Stella, "Pro-drugs as Novel Delivery Systems," Vol.
14 of the A.C.S. Symposium Series, and in Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987. Examples of pradrugs include pharmaceutically acceptable,
non-toxic esters of the compounds of the present invention. Esters of the compounds of the present invention may be
prepared according to conventional methods "March’s Advanced Organic Chemistry, 5th Edition". M. B. Smith & J.
March, John Wiley & Sons, 2001.

[0185] For parenteral administration, solutions of compounds for use according to the present invention in sterile
aqueous solution, in aqueous propylene glycol or in sesame or peanut oil may be employed. Aqueous solutions should
be suitably buffered where appropriate, and the liquid diluent rendered isotonic with, e.g., sufficient saline or glucose.
Aqueous solutions are particularly suitable for intravenous, intramuscular, subcutaneous and intraperitoneal adminis-
tration. The sterile aqueous media to be employed are all readily available by standard techniques known to those skilled
in the art.

[0186] Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solutions and various
organic solvents. Examples of solid carriers are lactose, terra alba, sucrose, cyclodextrin, talc, gelatine, agar, pectin,
acacia, magnesium stearate, stearic acid and lower alkyl ethers of cellulose. Examples of liquid carriers are syrup, peanut
ail, olive oil, phospholipids, fatty acids, fatty acid amines, polyoxyethylene and water. Moreover, the carrier or diluent
may include any sustained release material known in the art, such as glyceryl monostearate or glyceryl distearate, alone
or mixed with a wax. The pharmaceutical compositions formed by combining the compounds for use according to the
present invention and the pharmaceutically acceptable carriers are then readily administered in a variety of dosage
forms suitable for the disclosed routes of administration. The formulations may conveniently be presented in unit dosage
form by methads known in the art of pharmacy.
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Jriptany®. Triptany byly vytvofeny jako medikace pro 1éCbu migrény a pouzivaji se pro
IéCbu jiz déle nez deset let. Mezi tyto slou€eniny patfi sumatriptan, zolmitriptan,
rizatripan, naratripan, almotriptan, frovatriptan a eletriptan. Kromé svych u¢ink(l na
receptory 5-HT1 B a 5-HT1 D se nékteré triptany vazi a aktivuji receptory 5-HT1 F a
jiné receptory 5-HT.

[0079] Kombinovani agonisté dvou nebo vice receptorli 5-HT1 B, 5-HT1 D a 5-HT1
F podle tohoto vynalezu mohou byt zvoleni ze skupiny obsahujici sumatriptan (1-[3-
(2-dimethylaminoethyl)-1 H-indol-5-yl]- N-methyl-methansulfonamid), zolmitriptan
((S)-4-({3-[2-(dimethylamino)ethyl]-1H-indol-5-yl}methyl)-1,3-oxazolidin-2-on),
rizatripan  (N,N-dimethyl-2-[5-(1H-1,2,4-triazol-1-ylmethyl)-1H-indol-3-ylJethanamin),
naratripan (N-methyl-2-[3-(1-methylpiperid- in-4-yl)-1 H-indol-5-ylJethansulfonamid),
almotriptan  (N,N-dimethyl-2-  [5-(pyrrolidin-1-ylsulfonylmethyl)-  1H-indol-3-yl]-
ethanamin), frovatriptan ((+)-(R)-3-methylamino-6-karboxamido-1,2,3,4-
tetrahydrokarbazol) a eletriptan ((R)- 3-[(-1-methylpyrrolidin-2-yl)methyl]-5-(2-
fenylsulfonylethyl)- 1 H-indol) nebo jejich farmaceuticky pfijatelné derivaty.

[0080] Ve vyhodném provedeni jsou kombinovani agonist¢é dvou nebo vice
receptord 5-HT1 B, 5-HT1 D a 5-HT1 F zvoleni z rizatriptanu, naratriptanu,
zolmitriptanu a frovatriptanu nebo jejich farmaceuticky pfijatelnych derivatu.

[0081] Ve vyhodném provedeni podle tohoto vynalezu jsou kombinovani agonisté
dvou nebo vice receptord 5-HT1 B, 5-HT1 D a 5-HT1 F zvoleni z zolmitriptanu a
frovatriptanu nebo jejich farmaceuticky pfijatelnych derivatu.

[0082] Slouceniny, které jsou schopné vazat a aktivovat nékolik receptorl 5-HT,
mohou mit rGzné afinity, a/nebo rlznou uc¢innost aktivace receptoru pro rdzné
receptory 5-HT1, pfiCemz afinita oznaCuje pocCet a velikost mezimolekularnich sil
pusobicich mezi ligandou a jejim receptorem, a dobu setrvani ligandy ve vazebném
misté jejiho receptoru, a ucinnost aktivace receptoru oznacuje schopnost slouc¢eniny
produkovat biologickou odpovéd pfi navazani na cilovy receptor a kvantitativni
velikost této odpoveédi. Tyto rozdily v afinité a u€innosti aktivace receptoru mohou byt
stanoveny na zakladé studii zaméfenych na vazbu na receptor/aktivaci receptoru,

které jsou odbornikdim v oboru zndmy, napfiklad generujici hodnoty EC,, a Emax pro

stimulaci vazby [*°S]-GTP v S v bufikach exprimujicich jeden nebo nékolik druht
receptort 5-HT1, jak je uvedeno v tomto dokumentu, nebo v tkanovych kulturach

exprimujicich razné druhy receptord 5-HT. Vysoka afinita znamena, Ze je zapotiebi
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[0187] Formulations suitable for oral administration may be presented as discrete units, such as capsules or tablets,
which each contain a predetermined amount of the active ingredient, and which may include a suitable excipient.
[0188] Furthermore, the orally available formulations may be in the form of a powder or granules, a solution or sus-
pension in an aqueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid emulsion.

[0189] Compasitions intended for aral use may be prepared according to any known method, and such compositions
may contain one or more agents selected from the group consisting of sweetening agents, flavouring agents, colouring
agents and preserving agents in order to provide pharmaceutically elegant and palatable preparations. Tablets may
contain the active ingredient(s) in admixture with non-toxic pharmaceutically acceptable excipients which are suitable
for the manufacture of tablets. These excipients may, for example, be: inert diluents, such as calcium carbonate, sodium
carbonate, lactose, calcium phosphate or sodium phosphate; granulating and disintegrating agents, for example corn
starch or alginic acid; binding agents, for example, starch, gelatine or acacia; and lubricating agents, for example mag-
nesium stearate, stearic acid or talc. The tablets may be uncoated or they may be coated by known techniques to delay
disintegration and absorption in the gastrointestinal tract and thereby provide a sustained action over a longer period.
For example, a time delay material such as glyceryl monostearate or glyceryl distearate may be employed. They may
also be coated by the techniques described in U.S. Patent Nos. 4,356,108; 4,166,452; and 4,265,874, to form osmotic
therapeutic tablets for controlled release.

[0190] Formulations for oral use may also be presented as hard gelatine capsules where the active ingredient is mixed
with an inert solid diluent, for example, calcium carbonate, calcium phosphate or kaolin, or a soft gelatine capsules
wherein the active ingredient is mixed with water or an oil medium, for example peanut oil, liquid paraffin, or olive oil.
Aqueous suspensions may contain the compound for use according to the present invention in admixture with excipients
suitable for the manufacture of aqueous suspensions. Such excipients are suspending agents, for example sodium
carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum tra-
gacanth and gum acacia; dispersing or wetting agents may be a naturally-occurring phosphatide such as lecithin, or
condensation products of an alkylene oxide with fatty acids, for example polyoxyethylene stearate, or condensation
products of ethylene oxide with long chain aliphatic alcohals, for example, heptadecaethyleneoxycetanol, or condensation
products of ethylene oxide with partial esters derived from fatty acids and a hexitol such as polyoxyethylene sorbitol
monooleate, or condensation products of ethylene oxide with partial esters derived from fatty acids and hexitol anhydrides,
for example polyethylene sorbitan monooleate. The aqueous suspensions may also contain one or more colouring
agents, one or more flavouring agents, and one or more sweetening agents, such as sucrose or saccharin.

[0191] Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil, for example arachis
oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as a liquid paraffin. The oily suspensions may contain a
thickening agent, for example beeswax, hard paraffin or cetyl alcohol. Sweetening agents such as those set forth above,
and flavouring agents may be added to provide a palatable oral preparation. These compositions may be preserved by
the addition of an anti-oxidant such as ascorbic acid.

[0192] Dispersible powders and granules suitable for preparation of an aqueous suspension by the addition of water
provide the active compound in admixture with a dispersing or wetting agent, suspending agent and one or more
preservatives. Suitable dispersing or wetting agents and suspending agents are exemplified by those already mentioned
above. Additional excipients, for example, sweetening, flavouring, and colouring agents may also be present.

[0193] The pharmaceutical compositions comprising compounds for use according to the present invention may also
be in the form of ail-in-water emulsions. The oily phase may be a vegetable oil, for example, olive oil or arachis oil, or a
mineral oil, for example a liquid paraffin, or a mixture thereof. Suitable emulsifying agents may be naturally-occurring
gums, for example gum acacia or gum tragacanth, naturally-occurring phosphatides, for example soy bean, lecithin,
and esters or partial esters derived from fatty acids and hexitol anhydrides, for example sorbitan monooleate, and
condensation products of said partial esters with ethylene oxide, for example polyoxyethylene sorbitan monooleate. The
emulsions may also contain sweetening and flavouring agents.

[0194] Syrups and elixirs may be formulated with sweetening agents, for example glycerol, propylene glycol, sorbitol
or sucrose. Such formulations may also contain a demulcent, a preservative and flavouring and colouring agent. The
pharmaceutical compositions may be in the form of a sterile injectable aqueous or oleaginous suspension. This suspen-
sion may be formulated according to the known methods using suitable dispersing or wetting agents and suspending
agents described above. The sterile injectable preparation may also be a sterile injectable solution or suspension in a
non-toxic parenterally-acceptable diluent or solvent, for example as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water, Ringer’s solution, and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conveniently employed as solvent or suspending medium. For this purpose, any bland
fixed oil may be employed using synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid find use in
the preparation of injectables.

[0195] The compositions may also be in the form of suppositories for rectal administration of the compounds of the
invention. These compositions can be prepared by mixing the drug with a suitable non-irritating excipient which is solid
at ordinary temperatures but liquid at the rectal temperature and will thus melt in the rectum to release the drug. Such
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nizsi koncentrace slou€eniny k zajisténi vazby u 50 % receptor(d v porovnani se
slou¢eninami, které maji nizsi afinitu; vy$si 4c€innost aktivace receptoru znamena, ze
je zapotfebi niz8i koncentrace slouceniny pro zajisténi 50% odpovédi v podobé
aktivace receptoru (nizka hodnota EC., ) v porovnani se slou¢eninami, které maji
nizkou afinitu, a/nebo ucinnost aktivace receptoru (vysoka hodnota EC ).

[0083] Vlastnost rozdilné afinity, a/nebo ucinnosti aktivace receptoru u receptorli 5-
HT1 Ize wvyuzit klécbé, protoze odpovédi ruznych receptord jsou upravovany
podavanim riiznych davek slou€eniny. V jednom provedeni tohoto vynalezu maji
slouc€eniny, které jsou kombinovanymi agonisty podle tohoto vynalezu, rozdilné
afinity, a/nebo uGcinnosti aktivace receptoru pro dva nebo vice receptort vybranych ze
serotoninovych receptord 5-HT1 B, 5-HT1 D a 5-HT1 F. V dalS§im provedeni maiji
slouceniny, které jsou kombinovanymi agonisty podle tohoto vynalezu, rozdilné
afinity, a/nebo Ucginnosti aktivace receptoru pro dva nebo vice receptorl zvolenych ze
skupiny serotoninovych receptort 5- HT1 A, 5-HT1 B, 5-HT1 D a 5-HT1 F. Tedy v
jednom provedeni tohoto vynalezu ma sloucenina, ktera je kombinovanym agonistou
receptord 5-HT1 B, 5-HT1 D a 5-HT1 F, vy$si afinitu, a/nebo ucinnost aktivace
receptoru pro receptor 5-HT1 B v porovnani s receptory 5-HT1 D a 5-HT1 F, nebo
ma sloucenina, ktera je kombinovanym agonistou receptort 5-HT1 B, 5-HT1 D a 5-
HT1 F, vySsi afinitu, a/nebo ucinnost aktivace receptoru pro receptor 5- HT1 D v
porovnani s receptory 5-HT1 B a 5-HT1 F, nebo mé& slou€enina, ktera je
kombinovanym agonistou receptorll 5-HT1 B, 5-HT1 D a 5-HT1 F, vysSi afinitu,
a/nebo ucinnost aktivace receptoru pro receptor 5-HT1 F v porovnani s receptory 5-
HT1 B a 5-HT1 D.

[0084] V jednom provedeni tohoto vynalezu mé sloucenina, ktera je kombinovanym
agonistou receptorti 5-HT1 B, 5- HT1 D a 5-HT1 F, hodnotu EC,, pro receptor 5-HT1
D, ktera je mensi nez hodnota EC, pro receptor 5-HT1 B, napfiklad v rozmezi 0 az
99 % hodnoty EC,, pro receptor 5-HT1 B, napfiklad méné nez 99 %, napfiklad méné
nez 85 %, napfiklad méné nez 70 %, napfiklad méné nez 60 %, napfiklad méné nez
50 %, napfiklad méné nez 40 %, napfiklad méné nez 30 %, napfiklad méné nez 20
%, napfiklad méné nez 1 %, napfiklad méné nez 0,01 % hodnoty EC., pro receptor
5-HT1 B nebo méné.

[0085] Uginnost aktivace receptoru u slougenin, které jsou agonisty receptori 5-HT1,

mudZe byt také méfena pomoci hodnot p(Ag,), coZ je standardni zplsob stanoveni
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materials include, for example, cocoa butter and polyethylene glycols.

[0196] For buccal and sublingual use, creams, ointments, jellies, solutions of suspensions, etc., containing the com-
pounds of the invention may be employed. In the context of the present invention, formulations for buccal and sublingual
application include mouth washes and gargles.

[0197] Compounds for use according to the presentinvention may also be administered in the form of liposome delivery
systems, such as small unilamellar vesicles, large unilamellar vesicles, and multilamellar vesicles. Liposomes may be
formed from a variety of phospholipids, such as cholesterol, stearylamine, or phosphatidylcholines.

[0198] In addition, some compounds for use according to the present invention may form solvates with water or
common organic solvents. Such solvates are also encompassed within the scope of the invention.

[0199] Thus, a further embodiment provides a pharmaceutical composition comprising a compound for use according
to the present invention, or a pharmaceutically acceptable salt, solvate, or prodrug thereof, and one or more pharma-
ceutically acceptable carriers, excipients, or diluents.

[0200] If a solid carrier is used for oral administration, the preparation may be tabletted, placed in a hard gelatine
capsule in powder or pellet form, or may be in the form of a troche or lozenge. The amount of solid carrier will vary
widely, but will usually be from about 25 mg to about 1 g. If a liquid carrier is used, the preparation may be in the form
of asyrup, emulsion, softgelatine capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension
or solution.

[0201] A typical tablet that may be prepared by conventional tabletting techniques may contain:

Core:

Active compound (as free compound or salt thereof) 5.0 mg

Lactosum Ph. Eur. 67.8 mg
Cellulose, microcryst. (Avicel) 31.4 mg
Amberlite® IRP88* 1.0 mg
Magnesii stearas Ph. Eur. q.s.

* Polacrillin potassium NF, tablet disintegrant, Rohm and Haas.

Coating:

Hydroxypropy| methylcellulose approx. 9mg

Mywacett 9-40 T** approx. 0.9 mg
** Acylated monoglyceride used as plasticizer for film coat-
ing.

[0202] If desired, the pharmaceutical composition comprising a compound according to the present disclosure may
comprise a compound according to the present invention in combination with further active substances, such as those
described in the foregoing.

[0203] The presentdisclosure also provides methods for the preparation of compounds for use according to the present
invention.

Examples

[0204] The potency and efficacy of the present invention can be determined using different pharmacological proce-
dures. The present invention is further illustrated with reference to the following examples, which are not intended to be
limiting in any way to the scope of the invention as claimed.

Example |

Determination of activation of the serotonin 5-HT1A, 5-HT1 B, 5-HT1D and 5-HT1F receptors

[0205] The [35S]-GTPyS assay is used to determine the effects of the compounds of the present invention on the
serotonin 5-HT1A, 5-HT1 B, 5-HT1 D and 5-HT1 F receptors.

Membrane preparation

[0206] Assays are performed with cells expressing the cloned human 5-HT1 A, 5-HT1B, 5-HT1 D, 5-HT1 E or 5-HT1

20



20 EP2627328B1

ucinnosti aktivace receptoru u agonisty. V dalSim provedeni podle tohoto vynalezu
muze mit sloucenina, ktera je kombinovanym agonistou receptoru 5-HT1 B, 5-HT1 D,
a/nebo 5-HT1 F, rozdil v hodnoté p(A;,) pro riizné receptory. Napfiklad tento rozdil
muze byt v rozmezi od 1 do 5, napfiklad od 1 do 2, nebo napfiklad od 2 do 3 nebo
napfiklad od 3 do 4 nebo napfiklad od 4 do 5 nebo vice.

[0086] Ve vyhodném provedeni podle tohoto zpfistupnéného vynalezu je rozdil mezi
hodnotou p(As,) pro receptor 5-HT1 D a hodnotou p(A;,) pro receptor 5-HT1 B v
rozmezi od 1 do 5.

[0087] Podle tohoto vynalezu se upfednostriuji slouceniny, které maji vyssi ucinnost
aktivace receptoru pro receptor 5-HT1 D nez pro receptor 5-HT1 B nebo nez pro
receptor 5-HT1 F. Tedy ve vyhodném provedeni tohoto vynalezu je touto slou¢eninou
zolmitriptan, eletriptan a rizatripan nebo jejich farmaceuticky pfijatelné derivaty.
[0088] Farmaceutické kompozice, jak jsou zpfistupnény v tomto vynalezu, mohou
obsahovat selektivniho agonistu receptoru 5-HT1 D nebo jeho farmaceuticky
prijatelny derivat a mohou volitelné obsahovat také agonistu receptoru 5-HT1 A.
[0089] V jednom provedeni tohoto zpfFistupnéného vynalezu je agonista receptoru 5-
HT1 F zvolen ze skupiny obsahujici COL-144 (lasmiditan), LY573144: 2,4,6-trifluoro-
N-(6-[(1-methylpiperidin-4-yl)karbonyl]pyridin-2yl]lbenzamid)), LY334370 (4-fluoro-N-
[3-(1-methylpiperidin-4-yl)-1 H-indol-5-yl]benzamid) a LY344864 (N-(6-
dimethylamino-6,7,8,9-tetrahy- dro-5H-karbazol-3-yl)-4-fluorobenzamid) nebo jejich
farmaceuticky pfijatelnych derivatd.

[0090] Tento zpfistupnény vynalez se dale vztahuje k agonistim serotoninového
receptoru 5-HT1 A (agonistim 5-HT1 A). Tito agonisté receptoru 5-HT1 A mohou, ale
nemuseji byt ¢aste¢nymi agonisty receptoru 5-HT1 A. Agonisté 5-HT1 A mohou byt
zvoleni ze skupiny obsahujici alnespiron  ((+)-4-dihydro-2H-chromen-3-yl]-
propylamino]butyl]-8-aza- spiro[4.5]dekan-7,9-dion), binospiron (8-[2-(2,3-dihydro-
1,4-benzodioxin-2-ylmethylamino)ethyl]-8-azaspiro[4.5]dekan-7,9-dion), buspiron (8-
[4-(4-pyrimidin-2-ylpiperazin-1-yl)butyl]-8-azaspiro[4.5]dekan-7,9-dion), gepiron (4,4-
dimethyl-1-[4-(4-pyrimidin-2-ylpiperazin-1-yl)butyl]piperidin-2,6-dion), ipsapiron (9,9-
dioxo-8-[4-(4-pyrimidin-2-yl- piperazin-1-yl)butyl]-9 1 6-thia-8-azabicyklo[4.3.0]nona-
1,3,5-trien-7-on), perospiron (3aR, 7aS)-2-{4-[4-(1, 2-benziso-thiazol-3-yl)piperazin-1-
yllbutylthexahydro-1H-isoindol-1,3(2H)-dion, tandospiron ((1R,2R,6S,7S)-4-{4-[4-
(pyrimidin-2-yl)piperazin-1-yl]butyl}-4-azatricyklo[5.2.1.02,6]dekan-3,5-dion), befiradol
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F receptor. On the assay day, an aliquot of cells (stored at -70°C) is thawed and re-suspended in 50mM Tris-HCI, pH
7.4, and centrifuged at 39,800 g for 10 min at 4 °C. The resulting pellet is re-suspended in 50mM Tris-HCI, pH 7.4,
incubated for 10 min at 37 °C, and centrifuged at 39,800 g for 10 min at 4 °C. The pellet is re-suspended and centrifuged
once more, with the final pellet being suspended in 4mM MgCl2, 160mM NaCl, 0.267mM EGTA, 67mM Tris-HCI, pH
7.4 for the [35S]-GTPgS binding assays.

Binding assay

[0207] The methods for the 5-HT1A, 5-HT1 B, 5-HT1 D, 5-HT1 E or 5-HT1 F receptor [33S]-GTPgS binding assays
are, adapted to an SPA (scintillation proximity assay) format. Incubations are performed in a total volume of 200 ml in
96-well assay plates. [35S]-GTPyS and guanosine-50-diphosphate (GDP) in assay buffer (MgCl,, NaCl, EGTA in Tris-
HCI, pH 7.4; 50 ml) is added to 50 ml of test compounds diluted in water. WGA (wheat germ agglutinin) beads (Amersham
Pharmacia Biotech Inc., Piscataway, NJ, USA) for SPA in assay buffer (50 ml) are then added. Membrane homogenate
(50 ml) from cells expressing the cloned human 5-HT1 A, 5-HT1 B, 5-HT1 D, 5-HT1 E or 5-HT1 F receptor in assay
buffer is added, and the plates are covered with sealing tape (PerkinElmer Wallac, Inc., Gaithersburg, MD, USA) and
allowed to incubate at room temperature for 2 h.

[0208] The final concentrations of MgCl,, NaCl, EGTA, GDP, [35S]-GTPyS, and Tris are 3mM, 120mM, 0.2mM, 10
mM, approximately 0.3 nM, and 50mM, respectively. The plates are then centrifuged at approximately 200 g for 10 min
at room temperature. The amount of [35S]-GTPyS bound to the membranes, i.e. in close proximity to the WGA SPA
beads, is then determined using a Wallac MicroBeta® Trilux Scintillation Counter (PerkinElmer Wallac, Inc.).

Data analysis

[0209] Using GraphPad Prism software, non-linear regression analysis is performed on the concentration-response
curves (generating EC5, and Emax values for stimulation of [35S]-GTPyS binding) using a four-parameter logistic equa-
tion. Efficacy (Emax) values, determined by the non-linear regression analysis, for the selected compounds, is expressed
as the percentage of [35S]-GTPyS binding relative to the response produced by10 mM of agonists for the (5-HT1A, 5-
HT1 B, 5-HT1 E or 5-HT1 F receptors or 1 mM 5-HT agonist for the 5-HT1 D receptor which is run as a standard with
each concentration-response curve.

Example Il
Evaluation of 5-HT1 agonists for treatment of movement disorders associated with Parkinson’s disease and LID.
The 6-OHDA rat model

[0210] 6-OHDA (6-hydroxydopamine) is a neurotoxin that selectively kills dopaminergic and noradrenergic neurons
and induces a reduction of dopamine levels in the brain. Administration of L-DOPA to unilaterally 6-OHDA-lesioned rats
induces abnormal involuntary movements (AIMs). These are axial, limb and oral movements that occur only on the body
side that is ipsilateral to the lesion. AIM rat models have been shown useful because they respond to a number of drugs
which have been shown to suppress dyskinesia (including PD) in humans.

[0211] The 6-OHDA rat model is also useful for studying other movement disorders associated with Parkinson’s
disease, such as akinesia and decreased motor performance and coordination.

Test procedure:

[0212] Animals: 90 experimentally-naive, male, Sprague-Dawley rats at body weight of 200 to 250 g from Shanghai
SLAC Co. Ltd. arrive at the laboratory at least 1 week prior to behavioural testing. Rats are housed in groups of n=2/cage.
Animals have ad libitum access to standard rodent chow and water. Animal housing and testing rooms are maintained
under controlled environmental conditions and are within close proximity of each other. Animal housing rooms are on a
12-hour light-dark cycle with lights on at 6:00 AM and maintained at 70° F/21 °C (range: 68-72° F/20-22 °C) with a
humidity range of 20-40%. Testing rooms are maintained at 68-72° F with a humidity range of 20-40%.

6-OHDA lesion surgery:
[0213] DA-denervating lesions are performed by unilateral injection of 6-OHDA in the ascending nigrostriatal pathway.

Rats were anesthetized with pentobarbital sodium 40mg/kg (i.p.) and positioned in a stereotactic frame. 6-OHDA is
injected into the right ascending DA bundle at the following coordinates (in mm) relative to bregma and dural surface:
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(F-13,640) (3-chloro-4-fluorofenyl-[4-fluoro-4-([(5-methylpyridin-2-
yl)methylamino]methyl)piperidin-1-yllmethanon, repinotan ((R)-(-)-2-[4-[(chroman- 2-
ylmethyl)-amino]-butyl]-1,1-dioxo-benzo[d] isothiazolon), piklozotan (3-chloro-4-[4-[4-
(2-pyridinyl)-1,2,3,6-tetrahy-
osemozotan (5-(3-[((2S)-1,4-benzodioxan-2-ylmethyl)amino]propoxy)-1,3-
benzodioxol), flesinoxan (4-fluoro-N-[2-[4-[(3S)-3-(hydroxymethyl)-2,3-dihydro-1,4-
benzodioxin-8-yl]piper- azin-1-yllethyl]benzamid), flibanserin (1-(2-{4-[3-

dropyridin-1-yl]butyl]-1,4-benzoxazepin-5(4H)-on),

(trifluoromethyl)fenyl]piperazin-1-yl}ethyl)-1,3-dihydro-2H-benzimidazol-2-on),
sarizotan (EMD-128,130) (1-[(2R)-3,4-dihydro-2H-chromen-2-yl]-N-([5-(4-
fluorofenyl)pyridin-3-yljme- thyl)methanamin) nebo jejich farmaceuticky pfijatelnych
derivatu.

[0091] V jednom provedeni podle tohoto vynalezu je agonista receptoru 5-HT1 A
CasteCnym agonistou receptoru 5-HT1 A.

[0092] Ve vyhodném provedeni tohoto vynalezu je agonistou receptoru 5-HT1 A
buspiron, tandospiron nebo gepiron nebo jeho farmaceuticky pfijatelny derivat.

[0093] V jesté vice vyhodném provedeni tohoto vynalezu je agonistou receptoru 5-
HT1 A buspiron nebo tandospiron nebo jejich farmaceuticky pfijatelny derivat.

[0094] Podle tohoto zpfistupnéného vynalezu mize byt kombinovany agonista
receptoru 5-HT1 B a 5-HT1 D nebo jeho farmaceuticky pfijatelny derivat pouzit v
kombinaci s agonistou receptoru 5-HT1A nebo jeho farmaceuticky pfijatelnym
derivatem. Tedy podle tohoto vynadlezu se sumatriptan pouziva v kombinaci s
alnespironem nebo se sumatriptan pouziva v kombinaci s binospironem nebo se
sumatriptan pouziva v kombinaci s buspironem nebo se sumatriptan pouziva v
kombinaci s gepironem nebo se sumatriptan pouziva v kombinaci s ipsapironem
nebo se sumatriptan poziva v kombinaci s perospironem nebo se sumatriptan
pouziva v kombinaci s tandospironem nebo se sumatriptan pouziva v kombinaci s
befiradolem nebo se sumatriptan pouziva v kombinaci s repinotanem nebo se
sumatriptan pouziva v kombinaci s piklozotanem nebo se sumatriptan pouziva v
kombinaci s osemozotanem nebo se sumatriptan pouzivda v kombinaci s
flesinoxanem nebo se sumatriptan pouziva v kombinaci s flibanserinem nebo se
sumatriptan pouziva v kombinaci se sarizotanem nebo se zolmitriptan pouziva
v kombinaci s alnespironem nebo se zolmitriptan pouziva v kombinaci s
binospironem nebo se zolmitriptan pouziva v kombinaci s buspironem nebo se

zolmitriptan pouziva v kombinaci s gepironem nebo se zolmitriptan pouziva v
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(1) toothbar position -2.3, A=-4.4, L =1.2, V = 7.8, (7.5ug 6-OHDA), (2) toothbar position +3.4, A=-4.0,L =08,V =
8.0mm (6ug 6-OHDA). The neurotoxin injections are performed at a rate of 1ul/min, and the injection cannula is left in
place for an additional 2-3 min thereafter. Two weeks after surgery rats with nearly complete (>90%) lesions are selected
by means of an amphetamine-induced rotation test. The animals are placed in plastic Perspex bowls (30 cm in diameter)
and the rotational behavior (360° turns) is recorded by an automated rotometer for 90 min after the i.p. injection of 2.5
mg/kg d-amphetamine sulphate. Animals exhibiting 56 full body turns/min towards the side of DA deficiency are included
in the study. Animals are then allocated into two well-matched sub-groups (according to the amphetamine rotation) and
receive daily treatment as described below.

Drugs and treatment regimens

Drug treatment:

[0214] L-DOPA methylester(Sigma-Aldrich, Germany) is given at the dose of 6 mg/kg/day, combined with 15 mg/kg/day
of benserazide HCI (Sigma-Aldrich, Germany). Chronic treatment with this dose of L-DOPA and benserazide is given
for 3 weeks to all the rats with good lesions in order to induce a gradual development of dyskinetic-like movements.
Thereafter, rats that have not developed dyskinesia are excluded from the study, and the rats with a cumulative AIM
score >28 points over five testing sessions (dyskinesia severity >grade 2 on each axial, limb and orolingual scores) are
kept on a drug treatment regimen of at least two injections of L-DOPA/benserazide per week in order to maintain stable
AIM scores. The selected rats are allocated groups of 9-12 animals each, which are balanced with the respect to AIM
severity. The animals are then treated with the drug and drug combinations as described below.

Prevention:

[0215] In the prevention study rats are treated with L-DOPA methyl ester (6 mg/kg i.p. plus benserazide 15 mg/kg) in
combination with buspirone (0.5-10mg/kg/day) and zolmitriptan (0.5mg/kg/day-20mg/kg/day i.p.) given at the same time
of L-DOPA, for 3 weeks. At the end of this treatment (treatment period 1), animals received a low dose of apomorphine
(0.02 mg/kg, s.c.) and tested for apomorphine-induced AlMs in order to investigate the sensitization state of the DA
receptors. Treatments are then continued so that animals are treated only with L-DOPA for an additional two weeks
(treatment period 2). Animals are injected daily and tested every second day for L-DOPA-induced dyskinesia throughout
the experimental periods 1 and 2 and then sacrificed for HPLC analysis of DA, serotonin and metabolites.

L-DOPA induced AlMs and drugs screening test

[0216] AIMSs ratings are performed by an investigator who was kept unaware of the pharmacological treatment ad-
ministered to each rat (experimentally blinded). In order to quantify the severity of the AlMs, rats are observed individually
in their standard cages every 20th minute at 20-180 min after an injection of I- DOPA. The AlM’s are classified into four
subtypes:

(A) axial AIMs, i.e., dystonic or choreiform torsion of the trunk and neck towards the side contralateral to the lesion.
In the mild cases: lateral flexion of the neck or torsional movements of the upper trunk towards the side contralateral
to the lesion. With repeated injection of L-DOPA, this movement may develop into a pronounced and continuous
dystonia-like axial torsion.

(B) limb AlMs, i.e., jerky and/or dystonic movements of the forelimb contralateral to the lesion. In mild cases:
hyperkinetic, jerky stepping movements of the forelimb contralateral to the lesion, or small circular movements of
the forelimb to and from the snout. As the severity of dyskinesia increases (which usually occurs with repeated
administration of L-DOPA), the abnormal movements increase in amplitude, and assume mixed dystonic and hy-
perkinetic features. Dystonic movements are caused by sustained co-contraction of agonist/antagonist muscles;
they are slow and force a body segment into unnatural positions. Hyperkinetic movements are fast and irregular in
speed and direction. Sometimes the forelimb does not show jerky movements but becomes engaged in a continuous
dystonic posture, which is also scored according to the time during which it is expressed.

(C) orolingual AlMs, i.e., twitching of orofacial muscles, and bursts of empty masticatory movements with protrusion
of the tongue towards the side contralateral to the lesion. This form of dyskinesia affects facial, tongue, and masti-
catory muscles. It is recognizable as bursts of empty masticatory movements, accompanied to a variable degree
by jaw opening, lateral translocations of the jaw, twitching of facial muscles, and protrusion of the tongue towards
the side contralateral to the lesion. At its extreme severity, this subtype of dyskinesia engages all the above muscle
groups with notable strength, and may also become complicated by self-mutilative biting on the skin of the forelimb
contralateral to the lesion (easily recognizable by the fact that a round spot of skin becomes devoid of fur.
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kombinaci s ipsapironem nebo se zolmitriptan pouziva v kombinaci s perospironem
nebo se zolmitriptan pouziva v kombinaci s tandospironem nebo se zolmitriptan
pouziva v kombinaci s befiradolem nebo se zolmitriptan pouziva v kombinaci
s repinotanem nebo se zolmitriptan pouziva v kombinaci s piklozotanem, nebo se
zolmitriptan pouziva v kombinaci s osemozotanem nebo se zolmitriptan pouziva v
kombinaci s flesinoxanem nebo se zolmitriptan pouziva v kombinaci s flibanserinem
nebo se zolmitriptan pouziva v kombinaci se sarizotanem nebo se rizatripan pouziva
v kombinaci s alnespironem nebo se rizatripan pouziva v kombinaci s binospironem
nebo se rizatripan pouziva v kombinaci s buspironem nebo se rizatripan pouziva v
kombinaci s gepironem nebo se rizatripan pouziva v kombinaci s ipsapironem nebo
se rizatripan pouzivd v kombinaci s perospironem nebo se rizatripan pouziva
v kombinaci s tandospironem nebo se rizatripan pouziva v kombinaci s befiradolem
nebo se rizatripan pouziva v kombinaci s repinotanem nebo se rizatriptan pouziva v
kombinaci s piklozotanem nebo se rizatripan pouziva v kombinaci s osemozotanem
nebo se rizatripan pouziva v kombinaci s flesinoxanem nebo se rizatripan pouziva v
kombinaci s flibanserinem nebo se rizatripan pouziva v kombinaci se sarizotanem
nebo se naratripan pouziva v kombinaci s alnespironem nebo se naratripan pouziva
v kombinaci s binospironem nebo se naratripan pouziva v kombinaci s buspironem
nebo se naratripan pouziva v kombinaci s gepironem nebo se naratripan pouziva v
kombinaci s ipsapironem nebo se naratripan pouziva v kombinaci s perospironem
nebo se naratripan pouziva v kombinaci s tandospironem nebo se naratripan pouziva
v kombinaci s befiradolem nebo se naratripan pouziva v kombinaci s repinotanem
nebo se naratripan pouziva v kombinaci s piklozotanem nebo se naratripan pouziva
v kombinaci s osemozotanem nebo se naratripan pouziva v kombinaci
s flesinoxanem nebo se naratripan pouziva v kombinaci s flibanserinem nebo se
naratripan pouZiva v kombinaci se sarizotanem nebo se almotriptan pouzivd v
kombinaci s alnespironem nebo se almotriptan pouziva v kombinaci s binospironem
nebo se almotriptan pouziva v kombinaci s buspironem nebo se almotriptan pouziva
v kombinaci s gepironem nebo se almotriptan pouziva v kombinaci s ipsapironem
nebo se almotriptan pouziva v kombinaci s perospironem nebo se almotriptan
pouziva v kombinaci s tandospironem nebo se almotriptan pouziva v kombinaci s
befiradolem nebo se almotriptan pouziva v kombinaci s repinotanem nebo se
almotriptan pouziva v kombinaci s piklozotanem nebo se almotriptan pouziva v

kombinaci s osemozotanem nebo se almotriptan pouziva v kombinaci s flesinoxanem
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(D) locomotive AlMs, i.e., increased locomotion with contralateral side bias. The latter AIM subtype was recorded
in conformity with the original description of the rat AIM scale, although it was later established that locomotive AIMs
do not provide a specific measure of dyskinesia, but rather provide a correlate of contralateral turning behaviour in
rodents with unilateral 6-OHDA lesions. Each of the four subtypes are scored on a severity scale from 0 to 4, where
0 = absent, 1 = present during less than half of the observation time, 2 = present for more than half of the observation
time, 3 = present all the time but suppressible by external stimuli, and 4 = present all the time and not suppressible
by external stimuli. Axial, limb and orolingual AlMs are found to be modulated in a similar way by all the tested
substances. Therefore, scores from these three AIM subtypes are summed. The sum of either locomotive axial,
limb, and orolingual or axial, limb, and orolingual AIM scores per testing session are used for statistical analyses.

[0217] The results of the drug sceening test show that buspirone (1 mg/kg/day i.p.) in combination with zolmitriptan
(1 mg/kg/day i.p. or 5mg/kg/day) significantly reduces L-DOPA-induced dyskinesia.

[0218] Below are a number of test which have the purpose of testing the compounds for side effects, such as reduced
motor performance:

As mentioned above 6-OHDA-lesioned rats can also be used for as a model for other movement disorders associated
with Parkinson’s disease, such as bradykinesia, akinesia and decreased motor performance and coordination in
these rats. Treatment with L-DOPA has beneficial effects on these movement disorders induced in the 6-OHDA-
lesioned rats for example by preventing or reducing akinesia. It is of interest to test whether the combinations of
compounds of the present invention have negative effects or impair the ability of L-DOPA to improve akinesia,
decreased motor performance and coordination.

Rotarod test

[0219] The rotarod test is performed after the administration of L-DOPA plus the doses of buspirone and zolmitriptan
under investigation, or L-DOPA plus vehicle, using the same crossover design that was applied in the AlMs ratings
sessions. The rotarod test serves the purpose of detecting potential deleterious effects of the compounds studied on
the rats’ motor performance and coordination. The rotarod test is performed using a previously described protocol (e.g.
Dekundy et al: Behavioural Brain Research 179 (2007) 76-89). In brief, the animals are placed on the accelerating rod
apparatus at an initial speed of 4 rotations per minute (rpm), with the speed increasing gradually and automatically to
40 rpm over 300 s. The animals are pre-trained to reach a stable performance in this test before initiating the drug
screening studies. The training consisted of three sessions on 3 consecutive days, and each session included two
separate testing trials. Between the testing sessions, the animals are given a shorter "motivational session" where the
rod speed is increased from 4 to 14 rpm of 25 s only. Animals can stay on the rod for the entire 25 s in these low-speed
sessions, which has been shown to have a positive effect on the animals’ willingness to perform in this test. To maintain
the alertness of the animals during all the testing sessions, the animals are tapped on their tails several times by the
experimenter. In the drug-screening experiments, the animals are placed on the rod at 45-60 min interval after L-DOPA
administration (i.e., at the time when central levels of L-DOPA reach their peak. The rotarod performance is expressed
as total number of seconds spent on the accelerating rod. Buspirone (1 mg/kg/day i.p.) in combination with zolmitriptan
(1 mg/kg/day i.p. or 5mg/kg/day i.p.) only have limited effects on performance in the rotarod model, when compared to
the rats treated only with L-DOPA (i.e. the performance was the similar), showing that motor performance and coordination
is not significantly reduced in rats after administration of the compounds, and that in the rotarod test the combination of
buspirone (1 mg/kg/day i.p.) in combination with zolmitriptan (1 mg/kg/day i.p. or 5mg/kg/day i.p.) does not impair the
ability of L-DOPA to improve motor function.

Activity test

[0220] Locomotor activity is assessed (at day 3 of the treatment period 1) in open-field chambers, each equipped with
a 16x16 infrared photobeam system (dimensions 40.6 cmx40.6 cmx38.1 cm) using the Flex-Field Software system (San
Diego Instruments, San Diego, CA). Animals are habituated for 1 h before buspirone and zolmitriptan in the doses
investigated drugs are injected and the measurements are started.

Effects on Parkinson’s disease

Stepping test:

[0221] The stepping test (Schallert et al., 1992) is performed as described by Kirik et al., 2001 with little modifications.
Briefly, the rat is held by the experimenter fixing its hindlimbs with one hand and the forelimb not to be monitored with
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nebo se almotriptan pouziva v kombinaci s flibanserinem nebo se almotriptan
pouziva v kombinaci se sarizotanem nebo se frovatriptan pouziva v kombinaci s
alnespironem nebo se frovatriptan pouziva v kombinaci s binospironem nebo se
frovatriptan pouziva v kombinaci s buspironem nebo se frovatriptan pouziva v
kombinaci s gepironem nebo se frovatriptan pouziva v kombinaci s ipsapironem nebo
se frovatriptan pouziva v kombinaci s perospironem nebo se frovatriptan pouziva v
kombinaci s tandospironem nebo se frovatriptan pouziva v kombinaci s befiradolem
nebo se frovatriptan pouziva v kombinaci s repinotanem nebo se frovatriptan pouziva
v kombinaci s piklozotanem nebo se frovatriptan pouziva v kombinaci s
osemozotanem nebo se frovatriptan pouzivad v kombinaci s flesinoxanem nebo se
frovatriptan pouziva v kombinaci s flibanserinem nebo se frovatriptan pouziva v
kombinaci se sarizotanem nebo se eletriptan pouziva v kombinaci s alnespironem
nebo se eletriptan pouziva v kombinaci s binospironem nebo se eletriptan pouziva v
kombinaci s buspironem nebo se eletriptan pouziva v kombinaci s gepironem nebo
se eletriptan pouziva v kombinaci s ipsapironem nebo se eletriptan pouziva v
kombinaci s perospironem nebo se eletriptan pouziva v kombinaci s tandospironem
nebo se eletriptan pouziva v kombinaci s befiradolem nebo se eletriptan pouziva v
kombinaci s repinotanem nebo se eletriptan pouziva v kombinaci s piklozotanem
nebo se eletriptan pouziva v kombinaci s osemozotanem nebo se pouziva v
kombinaci s flesinoxanem nebo se eletriptan pouziva v kombinaci s flibanserinem
nebo se eletriptan pouziva v kombinaci se sarizotanem.

[0095] Ve vice upfednostiiovaném provedeni tohoto vynalezu je kombinovany
agonista receptorll 5-HT1 B a 5-HT1 D zvolen ze skupiny obsahujici zolmitriptan a
frovatriptan nebo jejich farmaceuticky pfijatelné derivaty a agonista receptoru 5-HT1
A je zvolen ze skupiny obsahujici buspiron, tandospiron nebo gepiron nebo jejich
farmaceuticky pfijatelné derivaty. JeSté lépe je slouCenina, ktera je agonistou
receptorti 5-HT1 B a 5-HT1 D, zolmitriptan nebo jeho farmaceuticky pfijatelny derivat
a agonistou receptoru 5-HT1 A je buspiron nebo jeho farmaceuticky pfijatelny derivat.
[0096] Podle tohoto zpfistupnéného vynalezu muze byt agonista receptoru 5-HT1 F
nebo jeho farmaceuticky pfijatelny derivat pouzivan v kombinaci s agonistou
receptoru 5-HT1 A. Napriklad agonisté receptoru 5-HT1 F mohou byt zvoleni ze
skupiny obsahujici COL-144 (znamy také jako LY573144 nebo lasmiditan),
LY334370 nebo LY344864.

[0097] Podle tohoto zpfistupnéného vynalezu muze byt agonista receptoru 5-HT1 F
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the other, while the unrestrained forepaw is touching the table. The number of adjusting steps is counted, while the rat
is moved sideways along the table surface (90 cm in 5 s), in the forehand and backhand direction, for both forelimbs,
and the average of the steps in the two directions is considered. Performance of the animals in the stepping test is
assessed during treatment period 1 (after training sessions and reach of a stable performance) in the L-DOPA, buspirone
and zolmitriptan -treated group and in a group of naive rats, after administration of L-DOPA, buspirone and zolmitriptan
+or L-DOPA only, respectively. On the day of the test (day 5 of treatment period 1) L-DOPA , buspirone and zolmitriptan
-treated and naive rats are tested twice in baseline condition and two more times 60 min after administration of the
drugs. Values are reported as an average of the two sessions on and off drug. The results show that buspirone (1
mg/kg/day i.p.) in combination with zolmitriptan (1 mg/kg/day i.p. or 5mg/kg/day) (which significantly reduce L-DOPA-
induced dyskinesia) do not have significant negative effects on the treatment with L-DOPA in this model, when comparing
rats treated with L-DOPA alone to rats treated with both L-DOPA and a combination of buspirone and zolmitriptan. Thus,
the combination of buspirone (1 mg/kg/day i.p.) in combination with zolmitriptan (1 mg/kg/day i.p. or 5mg/kg/day i.p.)
does not impair the ability of L-DOPA to improve motor function.

Tacrine-induced tremulous jaw movements in rats can be used as an experimental model of parkinsonian tremor

[0222] Observations of tremulous jaw movements in rats are made in a 27X 17.5X17 cm clear plexiglas chamber with
a wire mesh floor. Tremulous jaw movements are defined as rapid vertical deflections of the lower jaw that resemble
chewing butare notdirected atany particular stimulus. Each individual deflection of the jaw is recorded using a mechanical
hand counter. Jaw movements are recorded by an observer who is unaware of the experimental treatment conditions,
and the observer is trained to demonstrate inter-rater reliability with a second observer over a number of pilot test
sessions (r=0.92; P<0.05). To induce tremulous jaw movements, each rat receives an i.p. injection of 5.0 mg/ kg of the
anticholinesterase tacrine 10 min before testing. Rats are placed in the observation chamber immediately after tacrine
injection for a 10-min habituation period. The rats are subsequently observed for tremulous jaw movements during a 5-
min session. The effects of buspirone in combination with zolmitriptan, 20 min before tacrine; n = 11) on tacrine-induced
tremulous jaw movements are evaluated. Rats are tested once a week for 5 weeks, during the light phase of the light/dark
cycle. Over the course of the experiment, each rat receives all treatments in a randomly varied order. Vehicle levels of
tremulous jaw movement activity are consistent across the repeated weeks of the study. The studies show that buspirone
(1 mg/kg/day i.p.) in combination with zolmitriptan (1 mg/kg/day i.p. or 5mg/kg/day) (which significantly reduce L-DOPA-
induced dyskinesia), do not have negative effects on the treatment with L-DOPA in this model, when comparing rats
treated with L-DOPA alone to rats treated with both L-DOPA and a combination of buspirone and zolmitriptan.

[0223] Inconclusion, the combination of buspirone (1 mg/kg/day i.p.) with zolmitriptan (1 mg/kg/day i.p. or 5mg/kg/day)
gives no significant reduction in motor performance and coordination of the rat in the rotarod, stepping, or tremulous-
jaw test mentioned above. Furthermore, the combination of buspirone (1 mg/kg/day i.p.) with zolmitriptan (1 mg/kg/day
i.p. or 5 mg/kg/day i.p.) does not impair the beneficial effects of L-DOPA on motor performance in models of Parkinson’s
disease. Together this demonstrates that a combination of buspirone and zolmitriptan in doses that reduces LID (L-
DOPA induced dyskinesia) in a subject, will not impair the ability of L-DOPA to reduce symptoms of Parkinon’s disease,
such as akinesia.

In vivo microdialysis and behavior

[0224] Administration of L-DOPA to unilaterally 6-OHDA-lesioned rats induces abnormal involuntary movements
(AIMs) and changes in concentrations of neurotransmitters in the brain. Using special methodologies it is possible to
measure levels of such neurotransmitters (e.g. dopamine, gamma amino butyric acid (GABA), noradrenalin, serotonin)
in different brain regions in freely moving rats that previously have been treated with 6-OHDA. This procedure allows
for a direct comparison between central neurotransmitters and behavior and is a method used to determine mechanism
of action and efficacy of compounds of the present invention.

[0225] Buspirone (1 mg/kg/day i.p.) in combination with zolmitriptan (1 mg/kg/day i.p. or 5mg/kg/day) are shown to
significantly reduce central dopamine levels as determined by this method.

PET scanning.

[0226] The levels of neurotransmitters and receptors for such neurotransmitters in different regions of the brain of
animals and humans can be determined using PET scanning. Such procedures are useful to study levels of dopamine
and dopamine receptors in healthy and disease animals and humans and thereby study effects of drug treatment of
Parkinson’s disease. Furthermore this procedure can be used to predict effects in humans from animal studies and are
useful for predicting efficacy of drug combinations of the current invention. A commonly used PET tracer for studying
dopamine levels in human volunteers, in patients suffering from Parkinson’s disease and in animal models of Parkinson’s
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nebo jeho farmaceuticky pfijatelny derivat pouzivan v kombinaci s agonistou
receptoru 5-HT1 A nebo jeho farmaceuticky pfijatelnym derivatem. Tedy podle tohoto
zpfistupnéného vynalezu se COL-144 pouziva v kombinaci s alnespironem nebo se
COL-144 (lasmiditan) pouziva v kombinaci s alnespironem nebo se COL-144
(lasmiditan) pouziva v kombinaci s binospironem nebo se COL-144 pouziva v
kombinaci s buspironem nebo se COL-144 pouziva v kombinaci s gepironem nebo
se COL-144 pouziva v kombinaci s ipsapironem nebo se COL-144 pouziva v
kombinaci s perospironem nebo se COL-144 pouziva v kombinaci s tandospironem
nebo se COL-144 pouziva v kombinaci s befiradolem nebo se COL-144 pouziva v
kombinaci s repinotanem nebo se COL-144 pouziva v kombinaci s piklozotanem
nebo se COL-144 pouziva v kombinaci s osemozotanem nebo se COL-144 pouziva
v kombinaci s flesinoxanem nebo se COL-144 pouziva v kombinaci s flibanserinem
nebo se COL-144 pouziva v kombinaci se sarizotanem nebo se LY573144 pouziva v
kombinaci s alnespironem nebo se LY573144 pouziva v kombinaci s binospironem
nebo se LY573144 pouziva v kombinaci s buspironem nebo se LY573144 pouziva v
kombinaci s gepironem nebo se COL-144 pouziva v kombinaci s ipsapironem nebo
se LY573144 pouziva v kombinaci s perospironem nebo se LY573144 pouziva v
kombinaci s tandospironem nebo se LY573144 pouziva v kombinaci s befiradolem
nebo se LY573144 pouziva v kombinaci s repinotanem nebo se LY573144 pouziva
v kombinaci s piklozotanem nebo se LY573144 pouzivda v kombinaci s
osemozotanem nebo se LY573144 pouziva v kombinaci s flesinoxanem nebo se
LY573144 pouziva v kombinaci s flibanserinem nebo se LY573144 pouziva v
kombinaci se sarizotanem nebo se LY334370 pouziva v kombinaci s alnespironem
nebo se LY334370 pouziva v kombinaci s binospironem nebo se LY334370 pouziva
v kombinaci s buspironem nebo se LY334370 pouziva v kombinaci s gepironem
nebo se LY334370 pouziva v kombinaci s ipsapironem nebo se LY334370 pouziva v
kombinaci s perospironem nebo se LY334370 pouziva v kombinaci s tandospironem
nebo se LY334370 pouziva v kombinaci s befiradolem nebo se LY334370 pouziva v
kombinaci s repinotanem nebo se LY334370 pouziva v kombinaci s piklozotanem
nebo se LY334370 pouziva v kombinaci s osemozotanem nebo se LY334370
pouziva v kombinaci s flesinoxanem nebo se LY334370 pouziva v kombinaci s
flibanserinem nebo se LY334370 pouziva v kombinaci s sarizotanem nebo se
LY344864 pouziva v kombinaci s alnespironem nebo se LY344864 pouziva v

kombinaci s binospironem nebo se LY344864 pouziva v kombinaci s buspironem
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disease is ['1C]raclopride. Raclopride is a ligand for the dopamine D2 and D3 receptors. Using PET scanning, this tracer
allows for a determination of changes in extracellular dopamine levels caused by treatment with drugs and drug com-
binations.

[0227] The experimental setup testing various doses of buspirone (0.5-20 mg/day i.p.) in combination with various
doses of zolmitriptan (0.5-20 mg/day i. p.) shows that buspirone (1 mg/kg/day i.p.) in combination with zolmitriptan (1
mg/kg/day i.p. or 5mg/kg/day) significantly reduces central dopamine levels as determined by this method.

Example Il
Treatment of individuals suffering from movement disorders

[0228] The following illustrates an example of the use of the compounds of the invention for treatment of patient
suffering from LID:

A 69 years old woman has been diagnosed with PD 6 years ago and has since then been treated with L-DOPA/car-
bidopa (300/75 mg given in 3 divided doses). She has started to experience involuntary movements and is diagnosed
with L-DOPA induced dyskinesia. The patient is treated with a combination of buspirone (20 mg) and zolmitriptan
(2.5 mg) administered orally two times a day. After 8 days of treatment, the symptoms of dyskinesia are assessed
by the scales Lang-Fahn Activities of Daily Living Dyskinesia scale, Clinical Global Impression, Unified Parkinson’s
Disease Rating Scales as well as the Abnormal Involuntary Movement Scale (AIMS). The patient is continuously
administered buspirone and zolmitriptan in the doses mentioned above.

[0229] The following illustrates an example of the use of the compounds of the invention for treatment of patient
suffering from neuroleptica induced akathisia:

A 28-year-old male with schizophreniform disorder has developed akathisia following 4 days of treatment with
haloperidol 10 mg/day. Akathisia is rated as 4 (marked) using the Barnes Akathisia Scale (BAS). The BAS is a
validated, clinician-administered scale used to evaluate the severity of drug-induced akathisia. The patient is treated
with a combination of buspirone (20 mg) and zolmitriptan (2.5 mg) administered orally two times a day. After 14
days of treatment, the BAS score is observed in order to detect changes in the akathisia related symptoms.

[0230] The following illustrates an example of the use of the compounds of the invention for treatment of patient
suffering from neuroleptica induced tardive dyskinesia.

[0231] A 19 year old woman with a 12 month history of schizophrenia, developed buccolingual masticatory tardive
dyskinesia (assessed with the Abnormal Involuntary Movement Scale (AIMS)) after receiving risperidone 6 mg. The
patient is treated with a combination of buspirone (20 mg) and frovatriptan (1 mg) administered orally two times a day.
After 3 weeks of treatment improvement in the tardive dyskinesia is assessed.

Example IV

Evaluation of 5-HT1 agonists buspirone and zolmitriptan for treatment of movement disorders associated with
Parkinson’s disease and LID.

[0232] The present study describes the evaluation of zolmitriptan and buspirone in the 6-OHDA rat model as described
in Example 1l

Test procedure:

[0233] Animals: 98 Sprague-Dawley male rat (bred in house, originally from SLAC Laboratory Animal Co. Ltd) at 9-
week of age at body weight of 200 to 250 g from Shanghai SLAC Co. Ltd. arrived at the laboratory at least 1 week prior
to behavioural testing.

[0234] Rats were housed in groups of n=2/cage. Animals had ad libitum access to standard rodent chow and water.
Animal housing and testing rooms were maintained under controlled environmental conditions and were within close
proximity of each other. Animal housing rooms were on a 12-hour light-dark cycle with lights on at 6:00 AM and maintained
at 70° F/21 °C (range: 68-72° F/20-22°C) with a humidity range of 20-40%. Testing rooms were maintained at 68-72° F
with a humidity range of 20-40%.
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nebo se LY344864 pouziva v kombinaci s gepironem nebo se LY344864 pouziva v
kombinaci s ipsapironem nebo se LY344864 pouziva v kombinaci s perospironem
nebo se LY344864 pouzivda v kombinaci s tandospironem nebo se LY344864
pouziva v kombinaci s befiradolem nebo se LY344864 pouziva v kombinaci
s repinotanem nebo se LY344864 pouziva v kombinaci s piklozotanem nebo se
LY344864 pouziva v kombinaci s osemozotanem nebo se LY344864 pouziva v
kombinaci s flesinoxanem nebo se LY344864 pouziva v kombinaci s flibanserinem
nebo se LY344864 pouziva v kombinaci se sarizotanem nebo jeho farmaceuticky
pfijatelnym derivatem.

[0098] Ve vyhodném provedeni tohoto vynalezu se COL-144 pouziva v kombinaci s
buspironem nebo gepironem.

[0099] V jesté vice vyhodném provedeni tohoto zpfistupnéného vynalezu se COL-

144 pouziva v kombinaci s tandospironem.

Poruchy pohybového ustroji

[0100] Tento vynalez se vztahuje ke kompozicim pouzivanym k lécbé poruch
pohybového Ustroji, jako jsou napfiklad poruchy spojené se zménénymi nebo
narusenymi hladinami synaptického dopaminu. Poruchy pohybového ustroji podle
tohoto vynalezu mohou byt ze skupiny poruch pohybového Ustroji, kam patfi ataxie,
akatizie, dystonie, esencialni tfes, Huntingtonova choroba, myoklonie, Parkinsonova
choroba, Rettdv syndrom, tardivni dyskineze, Tourettdv syndrom, Wilsonova
choroba, dyskineze, chorea, Machado-Josephova choroba, syndrom neklidnych
nohou, kieCovité strnuti, geniospasmus nebo poruchy pohybového Ustroji spojené s
témito onemocnénimi.

[0101] Poruchy pohybového ustroji podle tohoto vynalezu mohou byt spojeny s
uzivanim neuroleptickych IéCiv, idiopatickym onemocnénim, geneticky podminénymi
dysfunkcemi, infekci nebo jinymi stavy, které vedou k dysfunkci bazalnich ganglii,
a/nebo maji za nasledek zménéné hladiny synaptického DA.

[0102] V jednom vyhodném provedeni tohoto vynalezu je lécba jedné nebo vice
poruch pohybového Ustroji zvolena pro skupinu, do které patfi akatizie, tardivni
dyskineze, Parkinsonova choroba, poruchy pohybového Ustroji spojené
s Parkinsonovou chorobou jako napfiklad bradykineze, akineze a dyskineze

napfiklad dyskineze vyvolana L-DOPA.
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6-OHDA lesion surgery:

[0235] Dopamine (DA)-denervating lesions were performed by unilateral injection of 6-OHDA in the ascending nigros-
triatal pathway. Rats were anesthetized with pentobarbital sodium 40mg/kg (i.p.) and positioned in a stereotactic frame.
6-OHDA was injected into the right ascending DA bundle at the following coordinates (in mm) relative to bregma and
dural surface: (1) toothbar position -2.3, A=-4.4, L =1.2, V = 7.8, (7.5ug 6-OHDA), (2) toothbar position +3.4, A =-4.0,
L =0.8,V=8.0mm (6ug 6-OHDA). Alternatively only one injection was made with the following coordinates: Tooth bar:
- 3.3mm, AP: -1.8mm, ML: -2.0mm, DV: -8.6mm (18p.g/6pl 6-OHDA). The neurotoxin injections were performed at a
rate of 1 ul/min, and the injection cannula was left in place for an additional 2-3 min thereafter.

[0236] Afterrecavery from surgery, rats with nearly complete (>90%) lesions were selected by means ofan apomorphin-
induced rotation test. |.p. injection of 0.5 mg/kg apomorphine - HCI (Sigma) in saline evoked contralateral turning, which
is considered to be the result of de-nervated hypersensitivity of DA receptors in the lesion side. Rotational behaviour in
response to DA agonists grossly correlates with the severity of the lesion. Quantification of the rotational response was
accomplished in rats by counting the turns in 30 minutes. Rat with rotational score > 6turns/min were selected for next
tests. Animals were then allocated into two well-matched sub-groups (according to the amphetamine rotation) and
received daily treatment as described below.

Drugs and treatment regimens

[0237] L-DOPA methyl ester (Sigma, Cat No. D9628 Lot. No.030M1604V)) was given at the dose of 6 mg/kg/day,
combined with 15 mg/kg/day of benserazide HCI. Chronic treatment with this dose of L-DOPA and benserazide was
given for 3 weeks or more to all the rats with good lesions in order to induce a gradual development of dyskinetic-like
movements. Thereafter, rats that had not developed dyskinesia were excluded from the study, and the rats with a
cumulative AIM score >28 points over five testing sessions (dyskinesia severity >grade 2 on each axial, limb and orolingual
scores) were kept on a drug treatment regimen of at least two injections of L-DOPA/benserazide per week in order to
maintain stable AIM scores. The selected rats were allocated groups of 9-12 animals each, which were balanced with
the respect to AIM severity. The animals were then treated with the drug and drug combinations as described below.

L-DOPA induced AlMs and drugs screening test

[0238] Rats were tested for AlMs as described above in Example | except that the sum of locomotive (LO) or axial
(AX), limb (LI), and orolingual (OL) AIM scores per testing session was used for statistical analyses.

[0239] To determine the effects of specific doses of a combination of buspirone and zolmitriptan the following group
setting was used:

Vehicle: (saline, i.p., 30 min before L-DOPA, n=6)

Buspirone (1 mg/kg, i.p., n=6)

Zolmitriptan (From Damas-beta, Cat. No. TSP76106 Lot. No. T4903TSP76106,10 mg/kg, i.p. n=6)
Zolmitriptan (3 mg/kg, i.p.) + Buspirone (1mg/kg, i.p., n=6)

Zolmitriptan (10 mg/kg, i.p.) +Buspirone (1 mg/kg, i.p., n=6)

Zolmitriptan is given 35 minutes before L-DOPA while buspirone is given 30 minutes before L-DOPA.

[0240] The results of the drug screening test are presented in Figure 1 and showed that buspirone (1 mg/kg/day i.p.)
in combination with zolmitriptan (3mg/kg/day i.p. or 10mg/kg/day) significantly reduced L-DOPA-induced dyskinesia.
When given alone zolmitriptan (10mg/kg/day) did not reduce AIM, while buspirone (1 mg/kg/day i.p.) only partly reduced
AIM.

Example V

[0241] The present study describes the evaluation of zolmitriptan and buspirone in the 6-OHDA rat model in a study
using the rotarod test. Using this study, a treatment with combination of compounds according to the present invention
can be evaluated for their sedative effects, and/or their effects on the motor performance compared to sedated rats and
to rats which only had saline injections.

Rotarod test

[0242] The rotarod test serves the purpose of detecting potential deleterious effects of the compounds studied on the
rats’ motor performance and coordination. In brief, the animals (30 SD male rats (180-220g, bred in house, originally
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[0103] Parkinsonova choroba je spojena se svalovou ztuhlosti, tfesem, nenormalnim
drzenim téla, nenormalni chlizi a zpomalenim fyzického pohybu (bradykineze) a v
extrémnich pfipadech ztratou fyzického pohybu (akineze). PD je zplsobena
postupnou degeneraci a odumiranim dopaminergnich neurond v substantia nigra
pars compacta a vede k dysfunkéni regulaci neurotransmise dopaminu.

[0104] Ve zvlasté vyhodném provedeni tohoto vynalezu je poruchou pohybového
ustroji Parkinsonova choroba nebo souvisejici poruchy pohybového Ustroji akineze,
dyskineze a bradykineze. DalSim obzvlasté vyhodnym provedenim tohoto vynalezu
je 1éCba poruch pohybového ustroji souvisejicich s Parkinsonovou chorobou jako je
dyskineze vyvolana L-DOPA. Tretim obzvlasté vyhodnym provedenim tohoto
vynalezu je léCba poruch pohybového Ustroji souvisejicich s Parkinsonovou
chorobou, jako je akineze.

[0105] V jednom vyhodném provedeni tohoto vynalezu je poruchou pohybového
ustroji tardivni dyskineze.

[0106] V jiném provedeni tohoto vynalezu je porucha pohybového Ustroji zpisobena
nebo souvisi s medikaci antipsychotiky, jako je napfiklad haloperidol, droperidol,
pimozid, trifluoperazin, amisulprid, risperidon, aripiprazol, asenapin a zuklopenthixol,
antisupresivy, jako je napfiklad fluoxetin, paroxetin, venlafaxin a trazodon,
antiemetiky, jako jsou napfiklad dopaminové blokatory, napfiklad metoklopramid
(reglan) a prochlorperazin (kompazin).

[0107] V dalSim provedeni tohoto vynalezu je porucha pohybového Ustroji
zplUsobena nebo souvisi s vysazenim opiatd, barbituratl, kokainu, benzodiazepind,

alkoholu nebo amfetaminu.

Davkovani

[0108] Kombinace slou¢enin a farmaceutickych kompozic podle tohoto
zpfistupnéného vynalezu vyvolava kombinované nebo synergické ucinky, které
umoznuji snizené davkovani agonistl receptortl 5-HT1 pfi Ié€bé poruch pohybového
Ustroji. Snizené davkovani dale znamena snizené riziko nezadoucich vedlejSich
Gcink( lécby agonisty receptorll 5-HT1 jako napfiklad snizeni rizika vzniku
serotoninového syndromu.

[0109] Podle tohoto zpfistupnéného vynalezu se agonisté receptorli 5-HT1 podavaji

osobam, které potfebuji léCbu ve farmaceuticky ucinnych davkach. Terapeuticky
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from SLAC Laboratory Animal Co. Ltd) at 9-week of age) were trained twice a day for a 3-day period. The rats were
placed on the accelerating rod apparatus (Shanghai Jiliang, China) at an initial speed of 4 rotations per minute (rpm),
with the speed increasing gradually and automatically to 40 rpm over 300s. Each training trial was ended if the animal
fell off or grips the device and spun around for two consecutive revolutions. The time that rat stayed on the Rotarod was
recorded. The staying duration recorded at last training trail was used as baseline. Rats were grouped according a
randomly distribution of baseline.

[0243] For the test session on the fourth day, the rats were evaluated on the Rotarod with the same setting as above
at 30 min after dosing. The rats were dosed with drugs as described below. Dosing and Rotarod measurement were
conducted by two scientists separately. Pentobarbital (15mg/kg. i.p.) was used a as a positive control.

[0244] Group setting for compound tests:

Vebhicle: Saline, i.p., 30 min before test, n=10
Pasitive control: Pentobarbital 15 mg/kg, i.p. 30 min before test, n=10

[0245] Combination:

Zolmitriptan 3 mg/kg, i.p. 5Smin before buspirone
Buspirone 1 mg/kg, i.p. 30min before test, n=10

[0246] Statistical analysis: The rotarod performance is expressed as total number of seconds spent on the accelerating
rod. The data were analyzed using One-Way ANOVA and the Tukey post-hoc test.

Result:

[0247] See Figure 2.

[0248] Buspirone (1 mg/kg/day i.p.) in combination with zolmitriptan (3mg/kg/day i.p.) had no statistically significant
effects on performance in the rotarod model compared to rats injected with vehicle only, showing that motor performance
and coordination is not significantly reduced in rats after administration of the compounds. In comparison pentobarbital
significantly reduced time spend on the rotarod.

Example VI

[0249] The present study describes the evaluation of zolmitriptan and buspirone in the 6-OHDA rat model. Using this
study, a treatment with combination of compounds according to the present invention can be evaluated for their sedative
effects, and/or their effects on the motor performance compared to sedated rats and to rats which only had saline
injections.

Open field test

[0250] The open field test was used to determine the effects of drug on locomotor activity. Rats were put in open-field
chambers (dimensions 40cm X 40cm X 40cm) 30 minutes after dosing. After a 15 minutes habituation, locomotion were
recorded and analysed by Enthovision Video Tracking Software (Noldus Information Technology, Netherlands) for 60
minutes. All locomotor activities were done during dark phase and to eliminate olfactory cues, the arena was thoroughly
cleaned with 70%v/v ethanol between each test.

[0251] Group setting for compound tests:

Vebhicle: Saline, i.p., 30 min before test, n=10
Pasitive control: Pentobarbital 15 mg/kg, i.p. 30 min before test, n=10

[0252] Combination:

Zolmitriptan 3 mg/kg, i.p. 5min before buspirone
Buspirone 1 mg/kg, i.p. 30min before test, n=10

[0253] Statistical analysis: The total locomator activity is expressed as total moved distance (cm) and average velocity
(cm/s) during 60 minutes. The data were analysed using One-Way ANOVA and the Tukey post-hoc test. The locomotor
activity in six time point is expressed as moved distance (cm) and average velocity (cm/s) every 10 minutes. The data
were analysed using One-Way ANOVA and the Tukey post-hoc test in each time point.
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ucinné mnozstvi slouceniny podle tohoto vynalezu znamena mnozstvi dostatecné pro
|é€bu, zmirnéni, prevenci, snizeni rizika, uUlevu od nebo ¢astecné zpomaleni
klinickych projevd daného onemocnéni nebo poruchy pohybového Ustroji a jejich
komplikaci. Mnozstvi, které je efektivni pro konkrétni IéCebny Gcel, bude zaviset na
zavaznosti a druhu poruchy pohybového Ustroji a také na hmotnosti a obecném
stavu subjektu. Agonisty receptort 5-HT1 Ize podavat jednou nebo nékolikrat denné
jako napfiklad jednou az 4krat denné, jako napriklad jednou az 3krat denné, jako
napfiklad jednou az 2krat denng, pficemz se upfednostiiuje podavani jednou az
3krat za den.

[0110] V jednom provedeni podle tohoto zpfistupnéného vynalezu je slou¢enina bud
a) kombinovanym agonistou receptord 5-HT1 B, 5-HT1 D, a/nebo agonistou
receptoru 5-HT1 F, nebo b) selektivnim agonistou receptoru 5-HT1 D nebo c)
selektivnim agonistou receptoru 5-HT1 F a podava se v davkach 0,5 mg/den az 100
mg/den jako napfiklad 0,5 mg/den az 1 mg/den jako napfiklad 1 mg/den az 2 mg/den
jako napfiklad 2 mg/den az 5 mg/den nebo jako napfiklad 5 mg/den az 10 mg/den
nebo jako napfiklad 5 mg/den az 10 mg/den nebo jako napfiklad 10 mg/den az 20
mg/den nebo jako napfiklad 20 mg/den az 30 mg/den nebo jako napfiklad 30 mg/den
az 40 mg/den nebo jako napfiklad 40 mg/den az 50 mg/den nebo jako napfiklad 40
mg/den az 60 mg/den nebo jako napfiklad 60 mg/den az 70 mg/den nebo jako
napfiklad 70 mg/den az 80 mg/den nebo jako napfiklad 80 mg/den az 90 mg/den
nebo jako napfiklad 90 mg/den az 95 mg/den nebo jako napfiklad 95 mg/den az 98
mg/den nebo jako napfiklad 98 mg/den az 100 mg/den.

[0111] V dalSim provedeni podle tohoto zpfistupnéného vynalezu je sloucenina bud
a) kombinovanym agonistou receptord 5-HT1 B, 5-HT1 D, a/nebo agonistou
receptoru 5-HT1 F, nebo b) selektivhim agonistou receptoru 5-HT1 D nebo c)
selektivnim agonistou receptoru 5-HT1 F a podava se v davkach 0,5 mg/den az 200
mg/den jako napfiklad v rozmezi 0,5 mg/den az 60 mg/den jako napfiklad 0,05
mg/den az 0,1 mg/den nebo napfiklad 0,1 az 0,5 mg/den nebo napfiklad v rozmezi
od 0,5 mg/den do 60 mg/den jako napfiklad v rozmezi od 0,5 do 30 mg/ den jako
napfiklad 0,5 az 5 mg/den nebo napfiklad 5 mg/den az 10 mg/den nebo napfiklad 10
mg/den az 15 mg/den nebo napfiklad 15 mg/den az 30 mg/den.

[0112] Ve vyhodném provedeni tohoto zpfistupnéného vynalezu je slou€enina bud
a) kombinovanym agonistou receptortl 5-HT1 B, 5-HT1 D, a/nebo agonistou 5-HT1 F,

nebo b) selektivnim agonistou receptoru 5-HT1 D nebo c) selektivnim agonistou
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Result:
[0254] See Figure 3.
[0255] A treatment with buspirone (1 mg/kg/day i.p.) in combination with zolmitriptan (3mg/kg/day i.p.) had no statis-
tically significant effects on performance in the open field test compared to rats injected with vehicle only as measured
during the 30 minutes observation period. Pentobarbital significantly reduced motor performance during the total obser-
vation period.

Example VII

L-DOPA induced AlMs and drugs screening test

[0256] Rats were tested for AIMs as described above in Example || except that the sum of locomotive (LO) oraxial
(AX), limb (LI), and orolingual (OL) AIM scores per testing session was used for statistical analyses.To determine the
effects of specific doses of a combination of buspirone and zolmitriptan the following group setting was used:

Vebhicle: (saline, i.p., 30 min before L-DOPA, n=6)

Buspirone (0.5 mg/kg, intra peritoneally (i.p.), n=6)

Buspirone (0.5 mg/kg i.p.) + Zolmitriptan (From Damas-beta, Cat. No. TSP76106 Lot.
No. T4903TSP76106,3 mg/kg i.p.)

Buspirone (0.5 mg/kg i.p.) + Zolmitriptan (10 mg/kg i.p.)

Buspirone (1 mg/kg i.p.) + Zolmitriptan (10 mg/kg i.p.)

Zolmitriptan was given 35 minutes before L-DOPA while buspirone was given 30 minutes before L-DOPA.

[0257] The results of the drug screening test are presented in Figure 4 and showed that buspirone (0.5 mg/kg i.p.) in
combination with zolmitriptan (3mg/kg i.p. or 10mg/kg i.p) or buspirone (1.0 mg/kg i.p.) in combination with zolmitriptan
(10mg/kg i.p) significantly reduced L-DOPA-induced dyskinesia. When given alone buspirone (0.5 mg/kg i.p.) only partly
reduced AIM.

Example VIII

Forepaw adjusting steps (FAS)

[0258] The FAS test (Schallert et al., 1992, Olsson et al., J Neurosci; 15:3863-75, 1995) has been extensively utilized
as a measure of forelimb akinesia, demonstrating sensitivity to DA loss and reversal of deficit by DA replacement therapy.

Test procedure:

[0259] Animals: 60 Sprague-Dawley male rats (290 g-340 g, bought from SLAC Laboratory Animal Co. Ltd at an age
of 8-10 weeks). Rats were housed in groups of n=2/cage. Animals had ad /ibitum access to standard rodent chow and
water. Animal housing and testing rooms were maintained under controlled environmental conditions and were within
close proximity of each other. Animal housing rooms were on a 12-hour light-dark cycle with lights on at 6:00 AM and
maintained at 70° F/21 °C (range: 68-72° F/20-22°C) with a humidity range of 20-40%. Testing rooms were maintained
at 68-72° F with a humidity range of 20-40%.

6-OHDA lesion surgery:

[0260] Dopamine (DA)-denervating lesions were performed by unilateral injection of 6-OHDA in the median forebrain
bundle containing the ascending nigrostraital pathway. Rats were anesthetized with pentobarbital sodium 40mg/kg (i.p.)
and positioned in a stereotactic frame. 6-OHDA was injected at the following coordinates (in mm) relative to bregma
and dural surface: Tooth bar: -3.3mm, AP: -1.8mm, ML: -2.0mm, DV: - 8.6mm (18ug/6ul 6-OHDA). The neurotoxin
injections were performed at a rate of 0.5pl/min, and the injection cannula was left in place for an additional 2-3 min
thereafter.

[0261] Afterrecovery from surgery, rats with nearly complete (>90%) lesions were selected by means of an apomorphin-
induced rotation test. |.p. injection of 0.5 mg/kg apomorphine-HCI (Sigma) in saline evoked contralateral turning, which
is considered to be the result of hypersensitivity of DA receptors in the lesion side. Rotational behaviour in response to
DA agonists grossly correlates with the severity of the lesion. Quantification of the rotational response was accomplished
in rats by counting the turns in 30 minutes. Rats with rotational counts >180turns in 30 minutes were elected for next
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receptoru 5-HT1 F a podava se v davkach 0,5 mg/den az 200 mg/den, pfednostné v
davkach 0,5 mg/den az 60 mg/den a jesté Iépe v davkach 0,5 mg/den az 10 mg/den.
[0113] V jesté vice vyhodném provedeni tohoto vynalezu je zolmitriptan podavan
v davkach 0,5 mg/den az 30 mg/den a jesté Iépe v davkach 0,5 mg/den az 10
mg/den.

[0114] V jednom provedeni tohoto vynalezu se podava jednorazova davka
slouceniny, ktera je bud a) kombinovanym agonistou receptort 5-HT1 B, 5-HT1 D,
a/nebo agonistou receptoru 5-HT1 F, nebo b) selektivnim agonistou receptoru 5-HT1
D nebo c) selektivnim agonistou receptoru 5-HT1 F, a mGze obsahovat 0,05 mg/kg
télesné hmotnosti az 100 mg/ kg télesné hmotnosti napfiklad v rozmezi 0,05 mg/ kg
télesné hmotnosti az 20 mg/ kg télesné hmotnosti jako napfiklad 0,05 mg/ kg télesné
hmotnosti az 0,1 mg/ kg télesné hmotnosti jako napfiklad 0,1 az 0,5 mg/ kg télesné
hmotnosti jako napfiklad v rozmezi 0,5 mg/ kg télesné hmotnosti az 10 mg/ kg
télesné hmotnosti jako napfiklad 0,5 mg/ kg télesné hmotnosti az 1 mg/ kg télesné
hmotnosti jako napfiklad 1 mg/ kg télesné hmotnosti az 2 mg/ kg t€lesné hmotnosti
jako napfiklad 2 mg/ kg télesné hmotnosti az 5 mg/ kg télesné hmotnosti jako
napfiklad 5 mg/ kg té€lesné hmotnosti az 10 mg/ kg télesné hmotnosti.

[0115] Ve vyhodném provedeni tohoto zpfistupnéného vyndlezu je jednorazova
davka slouceniny, ktera je bud a) kombinovanym agonistou receptord 5-HT1 B, 5-
HT1 D, a/nebo agonistou receptoru 5-HT1 F, nebo b) selektivnim agonistou
receptoru 5-HT1 D nebo c) selektivhim agonistou receptoru 5-HT1 F v rozmezi 0,05
mg/kg télesné hmotnosti az 10 mg/kg télesné hmotnosti.

[0116] Podle tohoto vynalezu mize mit slouéenina, kterd je kombinovanym
agonistou receptord 5-HT1 B, 5-HT1 D, a/nebo agonistou receptoru 5-HT1 F,
rozdilnou afinitu, a/nebo ucinnost aktivace receptoru pro rdzné receptory 5-HT1.
Tedy pfi uzivani ur€itych davek téchto slouc¢enin muUze byt mozné stimulovat
receptory 5-HT1 v rozdilné mife diky efektivnéjsi aktivaci jednoho druhu receptoru 5-
HT1 nez jiného druhu receptoru 5-HT1. Napfiklad urcité davky sloucenin mohou
spustit odpovéd pouze jednoho receptoru 5-HT1 nebo urcité davky slou¢enin mohou
spustit mirnou odpovéd receptorll 5-HT, zatimco jiny druh receptoru 5-HT1 je
spustén tak, aby doslo k Uplné odpovédi nebo minimalni odpovédi. Jednim ze
zplsobl méfeni rozsahu aktivace receptoru je méfit odpovéd na urcitou davku a
porovnat ji s Uplnou odpovédi (Emax).

[0117] V jednom provedeni tohoto zpfistupnéného vynalezu se sloucenina uziva v
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tests. Animals were then allocated into two well-matched sub-groups (according to the apomorphine rotation) and re-
ceived daily treatment with L-DOPA.

Drugs and treatment regimens

[0262] The 6-OHDA unilateral lesion model rats (600 g-630 g, 25-week of age, husbandried in house) were used in
the study.

[0263] Initially baseline was established by the following procedure. All the test animals were habituated by the ex-
perimenter to grip. The rat was trained to run spontaneously up the ramp to the home cage with its ungriped paw.
Adjusting steps of each rat were consisted of moving in two directions (forehand and backhand).

[0264] Each baseline adjusting step test consisted of two subtests of the day and the mean of the two subtests were
calculated as baseline.

[0265] Forty animals, which had the baseline test in the model, were used in the combination study with zolmitriptan
(Damas-beta, Cat No. TSP76106, Lot. No. T4903TSP76106), buspirone (Sigma, Cat. No. B7148, Lot. No. 042K1763Z2)
and L-DOPA (Sigma, Cat No.D9628, Lot. No. 030M1604V. L-DOPA and benzerazide was dissolved in saline (vehicle
1) while buspirone and zolmitriptan were dissolved in 10% tween-80 (vehicle 2).

[0266] Group setting for compound tests:

1) Vehicle 1 (saline) with 15 mg/kg benserazide HCI (s.c. 60 min pretest) + Vehicle 2 (10% tween-80, i.p., 30 min
pretest) + Vehicle 2 (10% tween-80, i.p., 30 min pretest, n=14).

2) L-DOPA 3mg/kg with 15mg/kg benserazide HCI (s.c.60 min pretest,) + Vehicle 2 (10% tween-80, i.p., 30 min
pretest) + Vehicle 2 (10% tween-80, i.p., 30 min pretest, n=14).

3) L-DOPA 3mg/kg with 15mg/kg benserazide (s.c.60 min pretest) + 0.5 mg/kg buspirone (i.p.,30 min pretest) + 10
mg/kg zolmitriptan (i.p., 30 min pretest, n=14)

[0267] The test rats were allocated randomly to 3 groups, which were balanced with the respect to the baseline test.
[0268] All the test animals were habituated by the experimenter to grip. The rat was trained to run spontaneously up
the ramp to the home cage with its ungriped paw.

[0269] Adjusting steps of each rat were consisted of moving in two directions (forehand and backhand).

[0270] Each baseline adjusting step test consisted of two subtests of the day and the mean of the two subtests were
calculated as baseline.

[0271] Data was presented as percentage of adjusting step of impaired paw to intact paw. This calculation indicates
the degree of forepaw disability.

[0272] It was found that acute treatment of 3 mg/kg L-DOPA (with 15 mg/kg benserazide) alleviated 6-OHDA induced
akinesia by increasing the forelimb use. An acute co-administration of buspirone (0.5 mg/kg) + zolmitriptan (10 mg/kg)
did not change the effect of L-DOPA (3 mg/kg with 15mg/kg benserazide) on 6-OHDA induced akinesia.

The average percentage of adjusting steps in each groups were calculated as: Vehicle: 64.4%
L-DOPA (3 mg/kg with 15mg/kg benserazide): 77.8%
L-DOPA (3 mg/kg with 15mg/kg benserazide) plus buspirone (0.5 mg/kg) + zolmitriptan (10 mg/kg): 77.9%

[0273] Tostudy the effects of acombination of buspirone (0.5 mg/kg) + zolmitriptan (10 mg/kg) without co-administration
of L-DOPA the following groups were examined:

1) Vehicle 1 with 15mg/kg benserazide HCI (s.c., 60 min pretest) + Vehicle 2, (i.p., 30 min pretest) +Vehicle 2 (i.p.,
30 min pretest, n=10).

2) 3 mg/kg L-DOPA with 15 mg/kg benserazide HCI (s.c., 60 min pretest) + Vehicle 2 (i.p., 30 min pretest) + Vehicle
2 (30 min pretest, n=10).

n=10).

3) Vehicle 1 with 15mg/kg benserazide (s.c.60 min pretest) + 0.5mg/kg buspirone (i.p., 30 min pretest) + 10mg/kg
zolmitriptan (i.p.,30 min pretest, n=10).

[0274] It was found that 3 mg/kg L-DOPA with 15 mg/kg benserazide HCI significantly increase the forelimb use. The
effect of buspirone (0.5mg/kg) + zolmitriptan (10mg/kg) on forelimb use was not significantly different from L-DOPA.

The average percentage of adjusting steps in each groups were calculated as: Vehicle: 69.5%

L-DOPA (3 mg/kg with 15mg/kg benserazide): 77.7%
Buspirone (0.5 mg/kg) + zolmitriptan (10 mg/kg): 82.0%
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davkach, pficemz davka zprostfedkovava aktivaci receptoru 5-HT1 D, ktera je vyssi
nez aktivace receptoru 5-HT1 B. Tedy méfena odpovéd receptoru 5-HT1 B v
porovnani s receptorem 5-HT1 D mlze byt v rozmezi 1 % az 99 % odpovédi
receptoru 5-HT1 D jako napfiklad v rozmezi od 1 % do 15 % jako napfiklad od 1 %
do 10 % nebo jako napfiklad od 10 % do 15 % nebo napfiklad v rozmezi od 15 % do
35 %, jako napfiklad 15 % az 25 %, nebo napfiklad 25 % az 35 % nebo napfiklad v
rozmezi od 35 % do 55 %, jako napfiklad 35 % az 45 % nebo jako napfiklad 45 % az
55 %, nebo napfiklad v rozmezi od 55 % do 75 %, napfiklad 55 % az 65 %, nebo
napfiklad 65 % az 75 % nebo napfiklad v rozmezi od 95 % do 99 %, napfiklad 95 %
az 97 %, nebo napfiklad 97 % az 98 % nebo napfiklad 98 % az 99 %.

[0118] Tento zpfistupnény vynalez se tyka davkovani agonistd receptoru 5-HT1 A,
ktefi jsou podavani v davkach od 0,5 mg/den do 100 mg/den jako napfiklad 0,5
mg/den az 1 mg/den jako napfiklad 1 mg/den az 2 mg/den jako napfiklad 2 mg/den
az 5 mg/den nebo napfiklad 5 mg/den az 10 mg/den nebo napfiklad 5 mg/den az 10
mg/den nebo napfiklad 10 mg/den az 20 mg/den nebo napfiklad 20 mg/den az 30
mg/den nebo napfiklad 30 mg/den az 40 mg/den nebo napfiklad 40 mg/den az 50
mg/den nebo napfiklad 40 mg/den az 60 mg/den nebo napfiklad 60 mg/den az 70
mg/den nebo napfiklad 70 mg/den az 80 mg/den nebo napfiklad 80 mg/den az 90
mg/den nebo naprfiklad 90 mg/den az 95 mg/den nebo napfiklad 95 mg/den az 98
mg/den nebo napfiklad 98 mg/den az 100 mg/den.

[0119] Agonista receptoru 5-HT1 A mlze byt podle tohoto vynalezu podavan v
davkach v rozmezi od 0,05 mg/den do 500 mg/den jako napfiklad 0,05 mg/den az
0,1 mg/den jako napfiklad 0,1 mg/den az 0,5 mg/den, pfednostné v rozmezi od 0,5
mg/den do 100 mg/den a dokonce jesté lIépe v rozmezi od 0,5 mg/den do 30 mg/den
jako napfiklad 0,5 mg/den az 1 mg/den nebo jako napfiklad 1 mg/den az 2 mg/den
nebo jako napfiklad 2 mg/den az 5 mg/den nebo jako napfiklad 5 mg/den az 10
mg/den nebo jako napfiklad 10 mg/den az 15 mg/den nebo jako napfiklad 15 mg/den
az 20 mg/den nebo jako napfiklad 20 mg/den az 30 mg/den.

[0120] Ve vyhodném provedeni tohoto vynalezu je jednorazova davka agonisty
receptoru 5-HT1A v rozmezi od 0,5 do 100 mg/den a dokonce jesté vice vyhodné
jsou davky 0,5 az 30 mg/den.

[0121] Ve vyhodném provedeni tohoto zpfistupnéného vynalezu se agonista
receptoru 5-HT1 A podava v davkach 0,5 mg/den az 100 mg/den a sloucenina je

kombinovanym agonistou dvou nebo vice receptort 5-HT1 B, 5-HT1 D a 5-HT1 F
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[0275] The results show that a combination of buspirone and zolmitriptan in doses that are able to reduce abnormal
involuntary movements in a rat model of L-DOPA induced dyskinesia do not impair the effects of L-DOPA on akinesia.
[0276] This further demonstrates that a combination of buspirone and zolmitriptan could reduce L-DOPA induced
dyskinesia in patients suffering from Parkinson’s disease without affecting the beneficial effects of L-DOPA. Furthermore
that data demonstrate that combination of buspirone andn zolmitriptan alone has a beneficial effect on symptoms of
Parkinson’s disease.

Example IX
Effects of compounds in rat model of tardive dyskinesia

[0277] Zolmitriptan given in combination with buspirone, was evaluated for possible activity against reserpine-induced
tardive dyskinesia in mice. Reserpine at 1 mg/kg was injected subcutaneously (s.c.) to induce tardive dyskinesia on
days 1 and 3. Combinations of zolmitriptan with buspirone were given intraperitoneally (i.p.) 24 hours following the 2nd
reserpine injection. VCM (vacuous chewing movements) were measured for 10 minutes, 1 hour after the 2nd injection
of test compounds on day 4. Buspirone and zolmitriptan dissolved/suspended in 20% Tween 20/0.9% NaCl were ad-
ministered intraperitoneally with a dosing volume of 10 mL/kg. All the test substances were prepared freshly before use.
[0278] Male ICR mice weighing 36 *+ 2 g were obtained from BioLasco Taiwan, a Charles River Laboratories Tech-
nology Licensee. The animals were housed in animal cages with a space allocation of 29 x 18 x 13 cm for 5 mice. All
animals were maintained in a hygienic environment under controlled temperature (200C - 240C), humidity (50% - 80%)
with 12 hours light/dark cycles for at least three days prior to use in Ricerca Taiwan, Ltd. laboratory. Free access to
standard lab chow [MF-18 (Oriental Yeast Co., Ltd., Japan)] and tap water was granted. All aspects of this work including
housing, experimentation and disposal of animals were performed in general accordance with the Guide for the Care
and Use of Laboratory Animals (National Academy Press, Washington, D. C., 1996).

[0279] Groups of 10 male ICR mice weighing 36 + 2 g (at arrival) were used. All animals were challenge with 1st dose
of reserpine (1 mg/kg s.c.) on day 1, followed by 2nd dosing of reserpine separated by 48 hours on day 3 to induce
tardive dyskinesia. Vehicle and test articles were injected intraperitoneally 24 hours post the 2nd challenge of reserpine
on day 4. One hour after dosing of the 2nd article, behavioural observations were carried out for vacuous chewing
movements.

[0280] For the behavioral assessment, animals were individually placed in a plexiglass cage (13 cm x 23 cm x 13 cm).
Mirrors were placed under the floor of the cage to permit observation of oral movements when the animals faced away
from the observer. After a 5 min period of habituation, the occurrence of vacuous chewing movements (VCM) was
counted for a further 10 min period. VCM were referred to as single mouth openings in the vertical plane not directed
toward physical material. If VCM occurred during a period of grooming, they were not taken into account.

[0281] The total number of VCM each group was recorded and the mean + SEM for each group was determined.
One-way ANOVA followed by Dunnett's test was applied for comparison between vehicle control and treated groups.
Differences are considered significant at P<0.05 (*).

[0282] The number of VCM's for the different test groups were (mean * SEM):

Vehicle (36.7 = 6.7);
Buspirone (3 mg/kg i.p.) plus zolmitriptan (30 mg/kg i.p.): (7.3 * 4.6)*.

[0283] Inconclusion itwas found that buspirone in combination with zolmitriptan significantly reduce reserpine induced
tardive dyskinesia in mice.

Items
[0284] The following items additionally serve to describe the present invention:

1. A pharmaceutical composition comprising at least one compound, wherein said compound is either an agonist
of two or more of the serotonin receptors selected from the group of

- 5HT1B
- 5HTID
- BHTIF

receptors, or a selective agonist of the 5-HT1 D receptor, or a selective agonist of the 5-HT1 F receptor, or a
pharmaceutically acceptable derivative thereof, and wherein said composition further comprises a 5-HT1 A agonist
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nebo selektivnim agonistou receptoru 5-HT1 D nebo selektivnim agonistou receptoru
5-HT1 F a podava se v davkach 0,1 mg/den az 60 mg/den, nebo jesté lépe se
agonista receptoru 5-HT1 A podava v davkach 0,5 mg/den az 30 mg/den a
sloucenina je kombinovanym agonistou dvou nebo vice receptori 5-HT1 B, 5-HT1 D
a 5-HT1 F nebo selektivnim agonistou receptoru 5-HT1 D nebo selektivnim
agonistou receptoru 5-HT1 F a podava se v davkach 0,1 mg/den az 10 mg/den.
[0122] V jesté vice vyhodném provedeni tohoto vyndlezu se buspiron podava v
davkach 0,5 mg/den az 100 mg/den a zolmitriptan se podava v davkach 0,5 mg/den
az 60 mg/den a jesté lépe se buspiron podava v davkach 0,5 az 30 mg/den a
zolmitriptan se podava v davkach 0,5 az 10 mg/den.

[0123] V jednom provedeni tohoto vynalezu muaze byt jednordzova davka agonisty
receptoru 5-HT1 A v rozmezi od 0,05 mg/kg télesné hmotnosti do 100 mg/ kg télesné
hmotnosti, napfiklad v rozmezi od 0,05 mg/ kg télesné hmotnosti do 20 mg/ kg
télesné hmotnosti napfiklad od 0,05 mg/ kg télesné hmotnosti do 0,1 mg/ kg télesné
hmotnosti, nebo napfiklad 0,1 az 0.5 mg/ kg télesné hmotnosti, napfiklad v rozmezi
od 0,5 mg/ kg télesné hmotnosti do 10 mg/ kg télesné hmotnosti, napfiklad 0,5 mg/
kg télesné hmotnosti az 1 mg/ kg télesné hmotnosti napfiklad 1 mg/ kg télesné
hmotnosti az 2 mg/ kg télesné hmotnosti napfiklad 2 mg/ kg télesné hmotnosti az 5
mg/ kg télesné hmotnosti, nebo napfiklad od 5 mg/ kg télesné hmotnosti do 10 mg/
kg télesné hmotnosti.

[0124] Ve vyhodném provedeni je jednorazova davka agonisty receptoru 5-HT1 A v

rozmezi od 0,05 mg/ kg t€lesné hmotnosti do 10 mg/ kg télesné hmotnosti.

Druhé u€inné slozky

[0125] Slouceniny nebo farmaceutické kompozice pro pouziti podle tohoto vynalezu
mohou byt kombinaci nebo mohou obsahovat jednu nebo vice druhych ucinnych
slozek, které jsou chapany jaké dalSi IéCebné slouCeniny nebo jejich farmaceuticky
pfijatelné derivaty. V jednom obzvlasté vyhodném provedeni tohoto zpfistupnéného
vynalezu se agonista receptoru 5-HT1 A, jak je uvedeno v tomto dokumentu,
povazuje za druhou G¢innou slozku.

[0126] Druha ucinna slozka podle tohoto vynalezu muze byt tvofena jednou nebo
vice latkami zvolenymi ze skupiny obsahujici latky zvySujicich koncentraci dopaminu

v synaptické Stérbiné, dopamin, L-DOPA nebo agonisté dopaminového receptoru
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or a pharmaceutically acceptable derivative thereof,
for treatment, prevention or alleviation of movement disorders.

2. The pharmaceutical composition according to item 1 wherein the compound is an agonist of the 5-HT1 B receptor
and 5-HT1 D receptor or a pharmaceutically acceptable derivative thereof.

3. The pharmaceutical composition according to the previous items, wherein the compound is a selective agonist
of the 5-HT1 D receptor, or a selective agonist of the 5-HT1 F receptor, or a pharmaceutically acceptable derivative
thereof.

4. The pharmaceutical composition according to the previous items, wherein the compound is an agonist of the 5-
HT1 Breceptor, the 5-HT1 D receptor and the 5-HT1 F receptor, or a pharmaceutically acceptable derivative thereof.

5. The pharmaceutical composition according to the previous items wherein the compound has higher affinity and/or
receptor activation efficacy of the 5-HT1 D receptor compared to the 5-HT1 B receptor.

6. The pharmaceutical composition according to the previous items wherein the compound has higher affinity and/or
receptor activation efficacy for the 5-HT1 D receptor compared to the 5-HT1 B and 5-HT1 F receptors.

7. The pharmaceutical composition according to the previous items wherein the compound is selected from the
group of sumatriptan, zolmitriptan, rizatriptan, naratriptan, almotriptan, frovatriptan and eletriptan or pharmaceutically
acceptable derivatives thereof.

8. The pharmaceutical composition according to the previous items wherein the compound is COL-144, LY334370,
LY344864, or a pharmaceutically acceptable derivative thereof.

9. The pharmaceutical composition according to the previous items wherein the compound is administered in doses
of 0.05-200 mg/day.

10. The pharmaceutical composition according to the previous items wherein the compound is administered in doses
of 0.5-60 mg/day, such as in doses of 0.5 - 10 mg/day.

11. The pharmaceutical composition according to the previous items wherein the compound is administered in single
doses of 0.05-100 mg/kg bodyweight.

12. The pharmaceutical composition according to the previous items wherein the 5-HT1A agonist is selected from
the group of alnespirone, binospirone, buspirone, gepirone, ipsapirone, perospirone, tandospirone, befiradol, repi-
notan piclozotan, osemazotan, flesinoxan, flibanserin and sarizotan or a pharmaceutically acceptable derivative
thereof.

13. The pharmaceutical composition according to the previous items wherein the 5-HT1A agonist is tandospirone,
gepirone or buspirone or a pharmaceutically acceptable derivative thereof.

14. The pharmaceutical composition according to the previous items wherein compound is selected from the group
of zolmitriptan and frovatriptan or a pharmaceutically acceptable derivative thereof, and the 5-HT1 A receptor agonist
is selected from buspirone, tandospirone or gepirone or a pharmaceutically acceptable derivative thereof.

15. The pharmaceutical composition according to the previous items wherein the compound is zolmitriptan or a
pharmaceutically acceptable derivative thereof and the 5-HT1 A agonist is buspirone or a pharmaceutically accept-

able derivative thereof.

16. The pharmaceutical composition according to previous items wherein the 5-HT1A agonist is administered in
doses of 0.05-500 mg/day.

17. The pharmaceutical composition according to the previous items wherein the 5-HT1A agonist is administered
in doses of 0.5-100 mg/day, such as in doses of 0.5 -30 mg/day.

18. The pharmaceutical composition according to the previous items wherein the 5-HT1A agonist is administered
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nebo jejich derivaty. Podle tohoto vynalezu tedy druhé ucinné slozky zahrnuji
agonisty dopaminového (DA) receptoru jako jsou napfiklad bromokriptin, pergolid,
pramipexol, ropinirol, piribedil, kabergolin, apomorfin, lisurid a jejich derivaty.

[0127] Druha ucinna slozka mize byt dale zvolena ze skupiny slou€enin, které
zmirAuji pfiznaky PD nebo které se pouzivaji k lé¢bé PD, jako napfiklad periferni
inhibitory prfemény L-DOPA nebo (jinych prekurzorli dopaminu) na dopamin,
napfiklad inhibitory dekarboxylazy jako jsou carbidopa nebo benserazid, nebo
antagonisté NMDA, jako napfiklad amatidin (Symmetrel), inhibitory transferazy
katechol-O-methylu (COMT), jako napfiklad tolkapon a entakapon, inhibitory MAO-B,
jako napriklad selegilin a rasagilin, modulatory serotoninového receptoru, agonisté
receptor( opiatu kappa, jako naptiklad TRK-820 ((E)-N-[17-cyklopropylmethyl)-4, 5 «
-epoxy-3, 14-dihydroxymorfinan-6 3 -yl]-3-(furan-3-yl)-N-methylprop-2-enamid
monohydrochlorid), modulatory GABA, modulatory neuronovych draslikovych kanald,
jako jsou flupirtin a retigabin, a modulatory glutamatového receptoru.

[0128] Ve vyhodném provedeni tohoto vyndlezu je druhou ucinnou slozkou
prekurzor dopaminu jako napfiklad L-DOPA nebo jeho farmaceuticky pfijatelny
derivat. Tedy v jednom vyhodném provedeni se L-DOPA pouzivd v kombinaci s
kombinovanym agonistou receptord 5-HT1 B a 5-HT1 D zvolenym ze skupiny
obsahujici zolmitriptan a frovatriptan nebo jejich farmaceuticky pfijatelné derivaty, a
agonistou receptoru 5-HT1 A zvolenym ze skupiny obsahujici buspiron, tandospiron
nebo gepiron nebo jejich farmaceuticky pfijatelné derivaty. Jesté vice se preferuje
pouziti L-DOPA v kombinaci s zolmitriptanem a buspironem nebo jejich
farmaceuticky pfijatelnymi derivaty.

[0129] V jednom provedeni tohoto vynalezu mohou byt slou¢eniny nebo
farmaceutické kompozice kombinovany se dvéma nebo vice druhymi ucinnymi
slozkami. Témito druhymi ac¢innymi slozkami mohou byt L-DOPA v kombinaci
s inhibitorem dekarboxylazy. V jednom z provedeni tohoto vynalezu tedy dvé nebo
vice druhych u€innych slozek zahrnuji L-DOPA a carbidopa nebo L-DOPA a
benserazid.

[0130] V jiném provedeni jsou témito druhymi G€innymi slozkami L-DOPA v
kombinaci s inhibitorem COMT, pficemz inhibitorem COMT muze byt tolkapon nebo
entakapon.

[0131] Druhé uginné slozky podle tohoto vynalezu mohou patfit do skupiny se
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in doses of 0.5-100 mg/day and the compound is administered in doses of 0.5-60 mg/day, such as wherein the 5-
HT1Aagonistis administered in doses of 0.5-30 mg/day and the compound is administered in doses of 0.5-10 mg/day.

19. The pharmaceutical composition according to previous items wherein the 5-HT1A agonist is administered in
single doses of 0.05-100 mg/kg bodyweight.

20. The pharmaceutical composition according to the previous items further comprising one or more second active
ingredients.

21. The pharmaceutical composition according to the previous items further comprising one or more second active
ingredients selected from the group of agents increasing the dopamine concentration in the synaptic cleft, dopamine,
L-DOPA or dopamine receptor agonists or a pharmaceutically acceptable derivative thereof.

22. The pharmaceutical composition according to the previous items further

comprising one or more second active ingredients selected from the group of agents which ameliorate symptoms
of Parkinson’s disease or which are used for treatment of Parkinson’s disease.

23. The pharmaceutical composition according to the previous items wherein the compound is zolmitriptan or a
pharmaceutically acceptable derivative thereof and the 5-HT1 A agonist is buspirone or a pharmaceutically accept-

able derivative thereof further comprising L-DOPA or a pharmaceutically acceptable derivative thereof.

24. The pharmaceutical composition according to the previous items further comprising two or more second active
ingredients wherein one is L-DOPA and the other is a decarboxylase inhibitor, such as carbidopa or benserazide.

25. The pharmaceutical compaosition according to item 24 wherein the decarboxylase inhibitor is carbidopa or benser-
azide.

26. The pharmaceutical composition according to the previous items further comprising two or more second active
ingredients wherein one is L-DOPA and the other is a COMT inhibitor.

27. The pharmaceutical composition according to item 26 wherein the COMT inhibitor is tolcapone, or entacapone.

28. The pharmaceutical compasition according to the previous items wherein the movement disorder is a movement
disorder associated with altered synaptic dopamine levels.

29. The pharmaceutical composition according to the previous items wherein the movement disorder is one or more
disorders selected from group of tarditive dyskinesia, akathisia, Parkinson’s disease, movement disorders associated
with Parkinson’s disease, such as bradykinesia, akinesia and dyskinesia such as L-DOPA induced dyskinesia..

30. The pharmaceutical composition according to the previous items wherein the movement disorder is one or more
disorders selected from the group of Parkinson’s disease, movement disorders associated with Parkinson’s disease,

such as akinesia, and bardykinesia and dyskinesia such as L-DOPA induced dyskinesia.

31. The pharmaceutical composition according to the previous items wherein the movement disorder is dyskinesia
associated with Parkinson’s disease, such as L-DOPA induced dyskinesia.

32. The pharmaceutical composition according to the previous items wherein the movement disorder is tardive
dyskinesia.

33. The pharmaceutical composition according to the previous items formulated for parenteral administration.

34. The pharmaceutical composition according to the previous items formulated for enteral administration such as
oral administration.

35. The pharmaceutical composition according to the previous items formulated for crossing the blood-brain barrier.

36. A compound for treatment, prevention or alleviation of movement disorders, wherein said compound is as defined
in any of the items 1 to 35.
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stejnym slozenim jako je napfiklad slozeni L-DOPA/benserazid sinemetu, parcopy,

madoparu nebo slozZeni inhibitoru L-DOPA/COMT, jako je napfiklad stalevo.

Zpusoby lécby

[0132] Tento zpfistupnény vynalez poskytuje zpusoby lécby, prevence nebo
zmirnéni poruch pohybového ustroji, jak je uvedeno v tomto dokumentu. Tyto
zplUsoby podle tohoto vynalezu zahrnuji jeden nebo vice krokl spocivajicich v
podavani u¢inného mnozstvi farmaceutické kompozice nebo slou¢eniny podle tohoto
zpfistupnéného vynalezu osobé, ktera jej potfebuje. Tyto kroky podavani mohou byt
provedeny soucasné, postupné nebo oddélené.

[0133] Ve vyhodném zplsobu podle tohoto zpfistupnéného vynalezu obsahuje
slou¢enina nebo farmaceuticka kompozice zolmitriptan, frovatriptan, eletriptan nebo
COL144 nebo jejich farmaceuticky pfijatelny derivat, v jesté vice vyhodném pfipadé
slouenina nebo farmaceuticka kompozice zahrnuje zolmitriptan nebo jeho
farmaceuticky pfijatelny derivat.

[0134] Zplsoby lécby podle tohoto zpfistupnéného vynalezu mohou dale zahrnovat
jeden nebo vice krokl spocivajicich v podavani jedné nebo vice druhych ucinnych
slozek, jak je definovano v tomto dokumentu.

[0135] V jednom konkrétnim provedeni tohoto zpfistupnéného vynalezu se
farmaceutickd kompozice nebo sloucenina, jak je definovana v tomto dokumentu,
podava soucasné, postupné nebo oddélené v kombinaci s uU€innym mnozstvim
agonisty receptoru 5-HT1 A.

[0136] Ve vyhodném provedeni tohoto zpfistupnéného vynalezu se farmaceuticka
kompozice nebo slou€enina, jak je definovana v tomto dokumentu, podava
soucasné, postupné nebo oddélené v kombinaci s uCinnym mnozZstvim agonisty
receptoru a 5-HT1 A zvolenymi ze skupiny obsahujici alnespiron, binospiron,
buspiron, gepiron, ipsapiron, perospiron, tandospiron, befiradol, repinotan,
piklozotan, osemozotan, flesinoxan, flibanserin a sarizotan nebo jejich derivatu.
[0137] V jesté vice vyhodném provedeni tohoto zpfistupnéného vynalezu se
buspiron, tandospiron nebo gepiron nebo jejich derivaty pouzivaji jako zplsob 1écby.
[0138] V nejvice vyhodném provedeni tohoto vynalezu je agonistou receptoru 5-HT1
A buspiron nebo jeho farmaceuticky pfijatelny derivat.

[0139] Tedy u nejvice vyhodného zpusobu podle tohoto zpfistupnéného vynalezu
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37. A method for treatment, prevention or alleviation of movement disorders comprising one or more steps of
administration of an effective amount of a pharmaceutical composition or a compound as defined in any of the items
1 to 35 to an individual in need thereof.

38. The method according to item 37 wherein the compound as defined in any of the items 1 to 35 is administered
in doses of 0.05 mg/day to 200 mg/day.

39. The method according to items 37 to 38 wherein the compound as defined in any of the items 1 to 35 is
administered in doses of 0.5 mg/day to 60 mg/day, such as in doses of 0.5 mg/day to 10 mg/day.

40. The method according to items 37 to 39 further comprising a step of simultaneous, sequential or separate
administration of a effective amount of one or more second active ingredients.

41. The method according to items 37 to 39 wherein the compound as defined in items 1 to 35 is administered
simultaneously, sequentially or separately in combination with an effective amount of a 5-HT1A agonist.

42. The method according to items 37 to 41 wherein the compound as defined in items 1 to 35 is administered
simultaneously, sequentially or separately in combination with an effective amount of a 5-HT1A agonist selected
from the group of alnespirone, binospirone, buspirone, gepirone, ipsapirone, perospirone, tandospirone, befiradol,
repinotan, piclozotan, osemozotan, flesinoxan, flibanserin and sarizotan or a pharmaceutically acceptable derivative
thereof.

43. The method according to items 40 to 42 wherein the 5-HT1A agonist is selected from buspirone, gepirone or
tandospirone or a pharmaceutically acceptable derivative thereof.

44. The method according to items 40 to 43 wherein the 5-HT1 A agonist is administered in doses of 0.05 mg/day
to 500mg/day.

45. The method according to items 40 to 44 wherein the 5-HT1A agonist is administered in doses of 0.5 mg/day to
100mg/day, such as in doses of 0.5 mg/day to 30 mg/day.

46. The method according to items 35 to 45, wherein the pharmaceutical composition or compound as defined in
items 1 to 35 is administered simultaneously, sequentially or separately in combination with one or more second
active ingredients selected from the group of agents increasing the dopamine concentration in the synaptic cleft,
dopamine, L-DOPA or dopamine receptor agonists or a pharmaceutically acceptable derivative thereof.

47. A kit of parts comprising the pharmaceutical composition or compound as defined in items 1 to 35 for treatment,
prevention or alleviation of movement disorders.

48. The kit of parts according to item 47 further comprising one or more second active ingredients for simultaneous,
sequential or separate administration.

49. The kit of parts according to items 47 to 48 further comprising a 5-HT1A agonist.
50. The kit of parts according to item 49 further comprising a 5-HT1A agonist selected from the group of alnespirone,
binospirone, buspirone, gepirone, ipsapirone, perospirone, tandospirone, befiradol, repinotan piclozotan, osemo-

zotan, flesinoxan, flibanserin and sarizotan or a pharmaceutically acceptable derivative thereof.

51. The kit of parts according to items 49 to 50 wherein the 5-HT1A agonist is gepirone, tandospirone or buspirone
or a pharmaceutically acceptable derivative thereof.

52. The kit of parts according to items 48 to 51 further comprising an agent increasing the dopamine concentration
in the synaptic cleft, dopamine, L-DOPA, dopamine receptor agonists or a pharmaceutically acceptable derivative

thereof.

53. A method for preparation of a pharmaceutical composition according to items 1 to 35.
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slouenina nebo farmaceutickd kompozice obsahuje zolmitriptan nebo jeho
farmaceuticky pfijatelny derivat a agonistou receptoru 5-HT1 A je buspiron nebo jeho
farmaceuticky pfijatelny derivat.

[0140] U zpusobl podle tohoto zpfistupnéného vynalezu maze byt slou¢enina nebo
farmaceuticka kompozice podle tohoto vynalezu podavana samostatné nebo v
kombinaci s jednou nebo vice druhymi GCinnymi slozkami, bud soucasné&, nebo
postupné, a v jakychkoli vhodnych pomérech. Tyto druhé uc¢inné slozky mohou byt
napfiklad zvoleny ze skupiny slou€enin pouzivanych k lé¢bé nebo prevenci
Parkinsonovy choroby nebo pFiznakd a komplikaci spojenych
s Parkinsonovou chorobou.

[0141] Zpusoby lé¢by podle tohoto zpfistupnéného vynalezu mohou zahrnovat krok,
pficemz farmaceutickda kompozice nebo sloucenina, jak jsou definovany v tomto
dokumentu, se podavaji sou¢asné, postupné nebo oddélené v kombinaci s jednou
nebo vice druhymi G€innymi slozkami, jak jsou definovany v tomto dokumentu.
[0142] Ve vyhodném provedeni tohoto vyndlezu je druhou ucinnou slozkou
pouzivanou v ramci zplGsobu podle tohoto vynalezu prekurzor dopaminu jako
napfiklad L-DOPA.

[0143] Tedy v jednom vyhodném provedeni se druha ucinna slozka, L-DOPA,
pouziva v kombinaci s kombinovanym agonistou receptorli 5-HT1 B a 5-HT1 D
zvolenym ze skupiny obsahujici zolmitriptan a frovatriptan nebo jejich farmaceuticky
prijatelné derivaty a agonistou receptoru 5-HT1 A zvolenym ze skupiny obsahujici
buspiron, tandospiron nebo gepiron nebo jejich farmaceuticky pfijatelné derivaty.
Jesdté vice vyhodné je pouziti L-DOPA v kombinaci s zolmitriptanem a buspironem
nebo jejich farmaceuticky pfijatelnym derivatem.

[0144] U zplsobl lécby podle tohoto zpfistupnéného vynalezu se slouceniny nebo
farmaceutické kompozice, jak jsou definovany v tomto dokumentu, podavaji v
davkach, jak je uvedeno v tomto dokumentu.

[0145] U zpusobl lécby podle tohoto zpfistupnéného vynalezu je dale agonista
receptoru 5-HT1 A podavan v davkach, jak je uvedeno v tomto dokumentu.

[0146] Podavani sloucenin, farmaceutickych kompozic a druhych uc€innych slozek
podle tohoto zpfistupnéného vynalezu mlze byt realizovano jako podavani osobé
béhem rliznych ¢asovych obdobi Ié¢by. Lécba mlze byt provedena béhem spojitého
obdobi nebo v oddélenych intervalech, pfi¢emz podavani jedné nebo vice sloucenin,

farmaceutickych kompozic a druhé ucinné slozky podle tohoto vynalezu je
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Claims

1. A pharmaceutical composition or kit of parts comprising
at least one compound, wherein said compound is a 5-HT1 D, 5-HT1 B and 5-HT1 F receptor agonist, or a phar-
maceutically acceptable derivative thereof,
wherein said compound is a triptan, or a pharmaceutically acceptable derivative thereof, and wherein said compo-
sition or kit of parts further comprises a 5-HT1 A receptor agonist, or a pharmaceutically acceptable derivative thereof,
for use in the treatment, prevention or alleviation of movement disorders.

2. The pharmaceutical composition or kit of parts for use according to claim 1, wherein the compound has higher
affinity and/or receptor activation efficacy for the 5-HT1 D receptor compared to the 5-HT1 B and 5-HT1 F receptors.

3. The pharmaceutical compoasition or kit of parts for use according to any of the previous claims, wherein the compound
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zastaveno, omezeno nebo zménéno. Tato Ié€ebna obdobi nebo obdobi s vysazenim
Ié€by se mohou lisit svou délkou a mohou byt od 1 dne do 60 dn(, napfiklad 1 az 3
dny, 3 az 6 dna, 6 az 8 dnu, 8 az 14 dn(, 14 az 21 dn(, 21 az 30 dnu, 30 az 42 dnd,
42 az 49 dnl nebo 49 az 60 dna.

Soupravy dill

[0147] Tento zpfistupnény vynalez poskytuje soupravy dilG, které mohou byt
uzitecné pro léCbu poruch pohybového ustroji, jak je popsano v tomto dokumentu.
[0148] Souprava dild podle tohoto zpfistupnéného vynalezu zahrnuje jednu nebo
vice farmaceutickych kompozic nebo sloucenin, jak jsou definovany v tomto
dokumentu, pro pouZziti k I€éEbé&, prevenci nebo zmirnéni poruch pohybového Ustroji.
Soupravy podle tohoto vynalezu umoziuji souCasné, postupné nebo oddélené
podavani farmaceutickych kompozic, slou¢enin nebo druhych uginnych slozek
popsanych v tomto dokumentu.

[0149] V jednom provedeni tohoto zpfistupnéného vynalezu mohou soupravy dill
obsahovat jednu nebo vice druhych ucinnych slozek, jak je popsano v tomto
dokumentu.

[0150] Ve vyhodném provedeni tohoto zpfistupnéného vynalezu soupravy dill
obsahuiji agonistu receptoru 5-HT1 A jako napfiklad alnespiron, binospiron, buspiron,
gepiron, ipsapiron, perospiron, tandospiron, befiradol, repinotan, piklozotan,
osemozotan, flesinoxan, flibanserin a sarizotan nebo jeho derivat.

[0151] V obzvlasté vyhodném provedeni tohoto zpfistupnéného vynalezu soupravy
dila obsahuji buspiron, tandospiron nebo gepiron nebo jejich derivaty.

[0152] U nejvice vyhodného zplsobu podle tohoto zpfistupnéného vynalezu
slouenina nebo farmaceutickd kompozice obsahuje zolmitriptan nebo jeho
farmaceuticky pfijatelny derivat a agonistou receptoru 5-HT1 A je buspiron nebo jeho
farmaceuticky pfijatelny derivat.

[0153] Ve vyhodném provedeni tohoto vynalezu je druhou Uginnou slozkou
obsazenou v soupravé podle tohoto vynalezu prekurzor dopaminu jako napfiklad L-
DOPA.

[0154] Tedy v jednom vyhodném provedeni souprava dilll obsahuje kombinovaného
agonistu receptord 5-HT1 B a 5-HT1 D zvoleného ze skupiny obsahujici zolmitriptan

a frovatriptan nebo jejich farmaceuticky pfijatelny derivat a muze dale obsahovat
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is selected from the group consisting of zolmitriptan, sumatriptan, rizatriptan, naratriptan, almotriptan, frovatriptan
and eletriptan, or pharmaceutically acceptable derivatives thereof.

The pharmaceutical composition or kit of parts for use according to any of the previous claims, wherein the 5-HT1A
receptor agonist is selected from the group consisting of buspirone, alnespirone, binospirone, gepirone, ipsapirone,
perospirone, tandospirone, befiradol, repinotan piclozotan, osemozotan, flesinoxan, flibanserin and sarizotan, or
pharmaceutically acceptable derivatives thereof.

The pharmaceutical composition or kit of parts for use according to any of the previous claims, wherein the compound
is zolmitriptan or a pharmaceutically acceptable derivative thereof, and the 5-HT1A receptor agonist is buspirone
or a pharmaceutically acceptable derivative thereof.

The pharmaceutical composition or kit of parts for use according to any of the previous claims, wherein the compound
is administered in doses of 0.05 - 200 mg/day, such as in doses of 0.5 - 60 mg/day, such as in doses of 0.5 - 10
mg/day and the 5-HT1 A receptor agonist is administered in doses of 0.05 - 500 mg/day, such as 0.5 - 100 mg/day,
such as in doses of 0.5 - 30 mg/day.

The pharmaceutical composition or kit of parts for use according to any of the previous claims, further comprising
one or more further active ingredients.

The pharmaceutical composition or kit of parts for use according to claim 7, wherein said one or more further active
ingredients are selected from the group consisting of: Agents increasing the dopamine concentration in the synaptic
cleft; agents which are used for treatment of Parkinson’s disease; dopamine; L-DOPA; dopamine receptor agonists
or pharmaceutically acceptable derivatives thereof; decarboxylase inhibitors; COMT (catechol-O-methyltransferase)
inhibitors; NMDA (N-methyl-D-aspartate) antagonists; MAO-B inhibitors; serotonin receptor modulators; kappa opi-
oid receptor agonists, GABA (gamma-aminobutyric acid) modulators, modulators of neuronal potassium channels
and glutamate receptor modulators.

The pharmaceutical composition or kit of parts for use according to any of claims 7 and 8, wherein the compound
is zolmitriptan or a pharmaceutically acceptable derivative thereof, the 5-HT1A receptor agonist is buspirone or a
pharmaceutically acceptable derivative thereof, and the one or more further active ingredients comprises L-DOPA
or a pharmaceutically acceptable derivative thereof and/or a decarboxylase inhibitor and/or a COMT inhibitor.

The pharmaceutical composition or kit of parts for use according to claim 9, wherein the decarboxylase inhibitor is
carbidopa or benserazide; and/or wherein the COMT inhibitor is tolcapone or entacapone.

The pharmaceutical composition or kit of parts for use according to any of the previous claims, wherein the movement
disorder is selected from the group consisting of: A movement disorder associated with altered or impaired synaptic
dopamine levels; Parkinson’s disease; movement disorders associated with Parkinson’s disease including brady-
kinesia, akinesia and dyskinesia; L-DOPA induced dyskinesia; tardive dyskinesia and akathisia.

The pharmaceutical composition or kit of parts for use according to any of the previous claims, wherein the movement
disorder is selected from the group consisting of ataxia, dystonia, essential tremor, Huntington’s disease, myoclonus,
Rett syndrome, Tourette syndrome, Wilson’s disease, chorea, Machado-Joseph disease, restless leg syndrome,
spasmodic torticollis, geniospasm, and movement disorders caused by idiopathic disease, genetic dysfuntions, or
infections or dysfunction of the basal ganglia.

The pharmaceutical composition or kit of parts for use according to any of the previous claims, wherein the movement
disorder is caused by or associated with drug therapy including neuroleptic drugs, antipsychotics, antidepressants
and anti-emetic drugs; or caused by or associated with withdrawal of drugs including opioids, barbiturates, cocaine,
benzodiazepines, alcohol and amphetamine.

The pharmaceutical composition or kit of parts for use according to any of claims 7 to 10, wherein said one or more
further active ingredients are to be administered simultaneously, sequentially or separately from said pharmaceutical

composition or kit of parts.

Use of a pharmaceutical composition or kit of parts comprising
at least one compound, wherein said compound is a 5-HT1 D, 5-HT1 B and 5-HT1 F receptor agonist, or a phar-
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agonistu receptoru 5-HT1 A zvoleného ze skupiny obsahujici buspiron, tandospiron
nebo gepiron nebo jeho farmaceuticky pfijatelny derivat a druhou Gc¢innou slozku

zvolenou ze skupiny obsahujici L-DOPA nebo jeho farmaceuticky pfijatelny derivat.

Zpusob pripravy

[0155] Tento vynalez dale poskytuje zplsoby pfipravy farmaceutickych kompozic,
jak jsou definovany v tomto dokumentu.

[0156] Zplsob pfipravy podle tohoto zpfistupnéného vynalezu muze zahrnovat
nejméné jeden krok, pficemz a) bud kombinovany agonista receptor 5-HT1 B, 5-
HT1 D, a/nebo agonista receptoru 5-HT1 F, nebo selektivni agonista receptoru 5-
HT1 D nebo selektivni agonista receptoru 5-HT1 F, jsou smichani s b) agonistou
receptoru 5-HT1 A tak, aby vznikla kompozice, ktera obsahuje jeden nebo vice c)
selektivnich agonistl receptoru 5-HT1 A a d) kombinovanych agonistd receptor(i 5-
HT1 B, 5-HT1 D, a/nebo agonistu receptoru 5-HT1 F nebo selektivnhiho agonistu
receptoru 5-HT1 F nebo selektivniho agonistu receptoru 5-HT1 F.

[0157] Zplsob pfipravy podle tohoto zpfistupnéného vynalezu mize dale zahrnovat
krok, pficemz slouceniny pro slozeni, jak je uvedeno v tomto dokumentu, se pfidavaiji
do smési jednoho nebo vice a) selektivnich agonistd receptoru 5-HT1 A a jedné nebo
vice b) sloucenin, které jsou kombinaci agonistl receptord 5-HT1 B, 5-HT1 D, a/nebo
agonisty receptoru 5-HT1 F, nebo selektivniho agonisty receptoru 5-HT1 D nebo
selektivniho agonisty receptoru 5-HT1 F.

[0158] Zpusob pripravy podle tohoto zpfistupnéného vynalezu muze zahrnovat
nejméné jeden krok, pficemz a) bud kombinovany agonista receptor 5-HT1 B, 5-
HT1 D, a/nebo agonista receptoru 5-HT1 F, nebo selektivni agonista receptoru 5-
HT1 D nebo selektivni agonista receptoru 5-HT1 F jsou smichani s b) agonistou
receptoru 5-HT1 A tak, aby vznikla kompozice, ktera obsahuje jeden nebo vice c)
¢aste¢nych nebo selektivnich agonistl receptoru 5-HT1 A a d) kombinovaného
agonistu receptord 5-HT1 B, 5-HT1 D, a/nebo agonistu receptoru 5-HT1 F nebo
selektivniho agonistu receptoru 5-HT1 F nebo selektivniho agonistu receptoru 5-HT1
F.

[0159] Zpusob pripravy podle tohoto zpfistupnéného vynalezu maze dale zahrnovat
krok, pficemz slouceniny pro slozeni, jak je uvedeno v tomto dokumentu, se pfidavaji

do smési jednoho nebo vice a) ¢astecnych nebo selektivnich agonistl receptoru 5-
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maceutically acceptable derivative thereof,

wherein said compound is a triptan, or a pharmaceutically acceptable derivative thereof, and wherein said compo-
sition or kit of parts further comprises a 5-HT1 A receptor agonist, or a pharmaceutically acceptable derivative thereof,
for the manufacture of a medicament for the treatment, prevention or alleviation of movement disorders.

Patentanspriiche

1. Pharmazeutische Zusammensetzung oder Teilesatz, umfassend mindestens eine Verbindung, wobei die Verbin-
dung ein 5-HT1D-, 5-HT1B- und 5HT 1F-Rezeptoragonist oder ein pharmazeutisch annehmbares Derivat davon ist,
wobei die Verbindung ein Triptan oder ein pharmazeutisch annehmbares Derivat davon ist
und wobei die Zusammensetzung oder der Teilesatz ferner einen 5-HT1A-Rezeptoragonisten oder ein pharmazeu-
tisch annehmbares Derivat davon umfasst,
zur Verwendung bei der Behandlung, Vorbeugung oder Linderung von Bewegungsstérungen.

2. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach Anspruch 1, wobei die Verbindung im
Vergleich zu den 5-HT1B- und 5-HT1F-Rezeptoren eine hohere Affinitét und/oder Rezeptoraktivierungseffizienz fir
den 5-HT1D-Rezeptor aufweist.

3. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der vorhergehenden Anspriiche,
wobei die Verbindung aus der Gruppe ausgewahlt wird, bestehend aus Zolmitriptan, Sumatriptan, Rizatriptan, Na-
ratriptan, Almotriptan, Frovatriptan und Eletriptan oder pharmazeutisch annehmbaren Derivaten davon.

4. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der vorhergehenden Anspriiche,
wobei der 5-HT1A-Rezeptoragonist aus der Gruppe ausgewahlt wird, bestehend aus Buspiron, Alnespiron, Bino-
spiron, Gepiron, Ipsapiron, Perospiron, Tandospiron, Befiradol, Repinotan, Piclozotan, Osemozotan, Flesinoxan,
Flibanserin und Sarizotan oder pharmazeutisch annehmbaren Derivaten davon.

5. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der vorhergehenden Anspriiche,
wobei die Verbindung Zolmitriptan oder ein pharmazeutisch annehmbares Derivat davon ist und der 5-HT1A-Re-
zeptoragonist Buspiron oder ein pharmazeutisch annehmbares Derivat davon ist.

6. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der vorhergehenden Anspriiche,
wobei die Verbindung in Dosen von 0,05-200 mg/Tag, wie in Dosen von 0,5-60 mg/Tag, wie in Dosen von 0,5-10
mg/Tag, verabreicht wird und der 5-HT1A-Rezeptoragonist in Dosen von 0,05-500 mg/Tag, wie 0,5-100 mg/Tag,
wie in Dosen von 0,5-30 mg/Tag, verabreicht wird.

7. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der vorhergehenden Anspriiche,
ferner umfassend einen oder mehrere weitere Wirkstoffe.

8. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach Anspruch 7, wobei die einen oder meh-
reren weiteren Wirkstoffe aus der Gruppe ausgewahlt werden, bestehend aus: Mitteln, welche die Dopaminkon-
zentration im Synapsenspalt erhdhen; Mitteln, die fiir die Behandlung von Parkinson verwendet werden; Dopamin;
L-DOPA; Dopamin-Rezeptoragonisten oder pharmazeutisch annehmbaren Derivate davon; Decarboxylasehem-
mern; COMT- (Catechol-O-methyltransferase) Hemmern; NMDA- (N-Methyl-D-aspartat) Antagonisten; MAO-B-
Hemmern; Serotonin-Rezeptormodulatoren; kappa-Opioid-Rezeptoragonisten; GABA-(gamma-Aminobuttersaure)
Modulatoren; Modulatoren neuronaler Kaliumkanale und Glutamat-Rezeptormodulatoren.

9. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der Anspriiche 7 und 8, wobei
die Verbindung Zolmitriptan oder ein pharmazeutisch annehmbares Derivat davon ist, der 5-HT1A-Rezeptoragonist
Buspiron oder ein pharmazeutisch annehmbares Derivat davon ist und die einen oder mehreren weiteren Wirkstoffe
L-DOPA oder ein pharmazeutisch annehmbares Derivat davon und/oder einen Decarboxylasehemmer und/oder
einen COMT-Hemmer umfassen.

10. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach Anspruch 9, wobei der Decarboxylase-
hemmer Carbidopa oder Benserazid ist; und/oder wobei der COMT-Hemmer Tolcapon oder Entacapon ist.

11. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der vorhergehenden Anspriiche,
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HT1 A a jedné nebo vice b) sloucenin, které jsou kombinaci agonistu receptord 5-
HT1 B, 5-HT1 D, a/nebo agonisty receptoru 5-HT1 F, nebo selektivnhiho agonisty
receptoru 5-HT1 D nebo selektivniho agonisty receptoru 5-HT1 F.

[0160] V jednom vyhodném provedeni podle tohoto zpfistupnéného vynalezu muaze
zpUsob pfipravy podle tohoto vynalezu zahrnovat nejméné jeden krok, pficemz a)
jeden nebo vice kombinovanych agonistll receptord 5-HT1 B, 5-HT1 D, a/nebo
agonista receptoru 5-HT1 F zvoleny ze skupiny obsahujici zolmitriptan, rizatriptan,
naratriptan a frovatriptan se smicha s b) jednim nebo vice agonisty receptoru 5-HT1
A zvolenymi ze skupiny obsahujici buspiron, tandospiron nebo gepiron pro vytvoreni
kompozice obsahujici jeden nebo vice kombinovanych agonistl receptord 5-HT1 B,
5-HT1 D, a/nebo agonistu receptoru 5-HT1 F a jednoho nebo vice agonistd receptoru
5-HT1 A.

[0161] Ve vice vyhodném provedeni podle tohoto zpfistupnéného vynalezu muze
zplsob pfipravy podle tohoto vynalezu zahrnovat nejméné jeden krok, pficemz a)
zolmitriptan se smicha s kompozici obsahujici b) buspiron tak, aby vznikla kompozice

obsahujici jak zolmitriptan tak buspiron.

Zpusoby podani

[0162] Je zfejmé, ze vyhodny zplsob podani bude zaviset na obecném stavu a véku
IéCeného subjektu, charakteru stavu, ktery bude léCen, na umisténi léCené tkané
v téle a na zvolené ucinné slozce.

[0163] V jednom provedeni podle tohoto zpfistupnéného vynalezu zplsob podani

umoziuje, aby latka pfekonala hematoencefalickou bariéru.

Systémova Iécba

[0164] Systémova lécba podle tohoto zpfistupnéného vynalezu zajistuje zpusob
podani zavedenim latky do krevniho obé&hu a dosazZeni cilovych mist poZzadovaného
ucinku.

[0165] Tyto cesty podani predstavuji jakékoli vhodné cesty jako je napfiklad
enteralni, peroralni, rektalni, nazalni, pulmonalni, bukalni, subligvalni, transdermaini,
intracisternalni, intraperitonealni a parenteralni (vCetné subkutanni,

intramuskularni, intratekalni, intravenézni a intradermalni) cesta, pficemz se
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wobei die Bewegungsstdrung aus der Gruppe ausgewahlt wird, bestehend aus: einer Bewegungsstdrung, die mit
einem veranderten oder gestérten synaptischen Dopamingehalt einhergeht; Parkinson; Bewegungsstérungen, die
mit Parkinson, einschlieRend Bradykinesie, Akinesie und Dyskinesie, einhergehen; durch L-DOPA induzierter Dys-
kinesie; tardiver Dyskinesie und Akathisie.

12. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der vorhergehenden Anspriiche,
wobei die Bewegungsstorung aus der Gruppe ausgewahltwird, bestehend aus Ataxie, Dystonie, essentieller Tremor,
Chorea Huntington, Myoklonus, Rett-Syndrom, Tourette-Syndrom, Morbus Wilson, Chorea, Machado-Joseph-
Krankheit, Restless-Leg-Syndrom, Torticollis spasmodicus, Geniospasmus und Bewegungsstérungen, die durch
eine idiopathische Krankheit, genetische Dysfunktionen oder Infektionen oder eine Dysfunktion der Basalganglien
verursacht werden.

13. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der vorhergehenden Anspriiche,
wobei die Bewegungsstorung durch eine Arzneimitteltherapie, einschlieBend Neuroleptika, Antipsychotika, Antide-
pressiva und Antiemetika, verursacht wird oder damit einhergeht; oder durch den Entzug von Drogen, einschlieRend
Opioide, Barbiturate, Cocain, Benzodiazepine, Alkohol und Amphetamin, verursacht wird oder damit einhergeht.

14. Pharmazeutische Zusammensetzung oder Teilesatz zur Verwendung nach einem der Anspriiche 7 bis 10, wobei
die einen oder mehreren weiteren Wirkstoffe in Bezug auf die pharmazeutische Zusammensetzung oder den Tei-
lesatz gleichzeitig, der Reihe nach oder separat verabreicht werden sollen.

15. Verwendung einer pharmazeutischen Zusammensetzung oder eines Teilesatzes, umfassend
mindestens eine Verbindung, wobei die Verbindung ein 5-HT1D-, 5-HT1B- und 5HT1F-Rezeptoragonist oder ein
pharmazeutisch annehmbares Derivat davon ist,
wobei die Verbindung ein Triptan oder ein pharmazeutisch annehmbares Derivat davon ist
und wobei die Zusammensetzung oder der Teilesatz ferner einen 5-HT 1A-Rezeptoragonisten oder ein pharmazeu-
tisch annehmbares Derivat davon umfasst,
zur Herstellung eines Medikaments fiir die Behandlung, Vorbeugung oder Linderung von Bewegungsstérungen.

Revendications

1. Composition pharmaceutique ou kit de piéces comprenant
au moins un composé, dans laquelle ledit composé est un agoniste des récepteurs 5-HT1D, 5-HT1B et 5-HT1F,
ou I'un de ses dérivés pharmaceutiquement acceptables,
dans laquelle ledit composé est un triptan, ou 'un de ses dérivés pharmaceutiquement acceptables,
et dans laquelle ladite composition ou ledit kit de piéces comprend en outre un agoniste des récepteurs 5-HT1A,
ou I'un de ses dérivés pharmaceutiquement acceptables,
pour une utilisation dans le traitement, la prévention ou le soulagement de troubles du mouvement.

2. Composition pharmaceutique ou kit de piéces pour une utilisation selon la revendication 1, dans laquelle le composé
présente une affinité et/ou une efficacité d’activation des récepteurs supérieure pour les récepteurs 5-HT1D com-
parativement aux récepteurs 5-HT1B et 5-HT1F.

3. Composition pharmaceutique ou kit de pieces pour une utilisation selon I'une quelconque des revendications pré-
cédentes, dans laquelle le composé est choisi dans le groupe constitué de zolmitriptan, sumatriptan, rizatriptan,
naratriptan, almotriptan, frovatriptan et élétriptan, ou leurs dérivés pharmaceutiquement acceptables.

4. Composition pharmaceutique ou kit de piéces pour une utilisation selon 'une quelconque des revendications pré-
cédentes, dans laquelle 'agoniste des récepteurs 5-HT1A est choisi dans le groupe constitué de buspirone, alnes-
pirone, binospirone, gépirone, ipsapirone, pérospirone, tandospirone, béfiradol, répinotan, piclozotan, osémozotan,
flésinoxan, flibansérine et sarizotan, ou leurs dérivés pharmaceutiquement acceptables.

5. Composition pharmaceutique ou kit de piéces pour une utilisation selon 'une quelconque des revendications pré-
cédentes, dans laquelle le composé est le zolmitriptan ou 'un de ses dérivés pharmaceutiquement acceptables, et

I'agoniste des récepteurs 5-HT 1A est la buspirone ou 'un de ses dérivés pharmaceutiquement acceptable.

6. Composition pharmaceutique ou kit de pieces pour une utilisation selon I'une quelconque des revendications pré-
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preferuje peroralni cesta.
[0166] Vhodné formy davkovani pro tato podavani mohou byt pfipraveny béznymi

postupy.

Peroralni podani

[0167] Peroralni podavani je bézné u enteralniho podavani, pficemz latka je podana
stfevni sliznici.

[0168]

Ve vyhodném provedeni tohoto zpfistupnéného vyndlezu jsou slouceniny a
farmaceutické kompozice, jak jsou definovany v tomto dokumentu, podavany

peroralné.

Parenteralni podani

[0169] Parenteralni podavani je jakakoliv cesta podani, ktera neni peroralni/enteralni
cestou, pficemz medikament neni vystaven prvotnimu rozkladu v jatrech. Tedy
parenteralni podani zahrnuje jakékoli injekce a infuze, napfiklad injekéni bolus nebo
spojitou infuzi jako je napfiklad intraven6zni podani, intramuskularni podani,
subkutanni podani. Parenteralni podani dale zahrnuje inhalaci a lokalni aplikaci.
[0170] Tedy latka maze byt podana lokalné nebo jakoukoli slizniéni membranou
zvitete, jemuz je tato biologicky Uc€inna latka podavana, napfiklad nosem, vaginou,
okem, usty, rodidly, plicemi, zazivacim traktem nebo kone¢nikem, pfednostné sliznici
nosu nebo Ust, a tedy parenteralni podani muze také zahrnovat bukalni, sublingvalni,
nazalni, rektalni, vaginalni a intraperitonedlni podani a rovnéz pulmonalni a
bronchialni podani inhalaci nebo zavedenim. Latku Ize také podavat lokalné pres
kazi.

[0171] Obecné se preferuji subkutanni a intramuskularni formy parenterainiho

podani.
Lokalni Ié¢ba
[0172] Latka podle tohoto zpfistupnéného vynadlezu mize byt uziva jako lokalni

Ié¢ba, tj. zavadéna pfimo do mist(a) ucinku, jak bude popsano dale.

[0173] Latka tedy mlze byt aplikovana na kizi nebo sliznici pfimo, nebo muze byt
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cédentes, dans laquelle le composé est administré & des doses de 0,05 & 200 mg/jour, comme & des doses de 0,5
a 60 mg/jour, comme a des doses de 0,5 a 10 mg/jour et 'agoniste des récepteurs 5-HT1A est administré a des
doses de 0,05 & 500 mg/jour, comme 0,5 & 100 mg/jour, comme & des doses de 0,5 a 30 mg/jour.

Composition pharmaceutique ou kit de pieces pour une utilisation selon I'une quelconque des revendications pré-
cédentes, comprenant en outre un ou plusieurs autres principes actifs.

Composition pharmaceutique ou kit de piéces pour une utilisation selon la revendication 7, dans laquelle lesdits un
ou plusieurs autres principes actifs sont choisis dans le groupe constitué de : agents augmentant la concentration
de dopamine dans la fente synaptique ; agents qui sont utilisés pour le traitement de la maladie de Parkinson ;
dopamine ; L-DOPA ; agonistes des récepteurs de la dopamine ou leurs dérivés pharmaceutiquement acceptables ;
inhibiteurs de la décarboxylase ; inhibiteurs de la COMT (catéchol-O-méthyltransférase) ; antagonistes du NMDA
(N-méthyl-D-aspartate) ; inhibiteurs de la MAO-B ; modulateurs des récepteurs de la sérotonine ; agonistes des
récepteurs opioides kappa ; modulateurs du GABA (acide gamma-aminobutyrique), modulateurs des canaux po-
tassiques neuronaux et modulateurs des récepteurs du glutamate.

Composition pharmaceutique ou kit de piéces pour une utilisation selon 'une quelconque des revendications 7 et
8, dans laquelle le composé est le zolmitriptan ou 'un de ses dérivés pharmaceutiquement acceptables, I'agoniste
des récepteurs 5-HT1A est la buspirone ou I'un de ses dérivés pharmaceutiquement acceptables, et les un ou
plusieurs autres principes actifs comprennent la L-DOPA ou I'un de ses dérivés pharmaceutiquement acceptables
et/ou un inhibiteur de la décarboxylase et/ou un inhibiteur de la COMT.

Composition pharmaceutique ou kit de piéces pour une utilisation selon la revendication 9, dans laquelle I'inhibiteur
de la décarboxylase est la carbidopa ou le bensérazide ; et/ou dans laguelle 'inhibiteur de la COMT est la tolcapone
ou I'entacapone.

Composition pharmaceutique ou kit de pieces pour une tilisation selon I'une quelconque des revendications pré-
cédentes, dans laquelle le trouble du mouvement est choisi dans le groupe constitué de : un trouble du mouvement
associé a une modification ou une altération des taux synaptiques de dopamine ; la maladie de Parkinson ; des
troubles du mouvement associés a la maladie de Parkinson y compris la bradykinésie, I'akinésie et la dyskinésie ;
la dyskinésie induite par la L-DOPA ; la dyskinésie tardive et I'akathisie.

Composition pharmaceutique ou kit de pieces pour une utilisation selon I'une quelconque des revendications pré-
cédentes, dans laquelle le trouble du mouvement est choisi dans le groupe constitué de l'ataxie, la dystonie, les
tremblements essentiels, la maladie de Huntington, la myoclonie, le syndrome de Rett, le syndrome de Tourette,
la maladie de Wilson, la chorée, la maladie de Machado-Joseph, le syndrome des jambes sans repos, le torticolis
spasmodique, le géniospasme, et des troubles du mouvement provoqués par une maladie idiopathique, des dys-
fonctionnements génétiques, ou des infections ou un dysfonctionnement des ganglions de la base.

Composition pharmaceutique ou kit de piéces pour une utilisation selon I'une quelconque des revendications pré-
cédentes, dans laquelle le trouble du mouvement est provoqué par ou associé a un traitement médicamenteux y
compris des médicaments neuroleptiques, des antipsychotiques, des antidépresseurs et des médicaments
antiémeétiques ; ou provoqué par ou associé a un sevrage de médicaments y compris des opioides, des barbituriques,
de la cocaine, des benzodiazépines, de I'alcool et de 'amphétamine.

Composition pharmaceutique ou kit de piéces pour une utilisation selon I'une quelconque des revendications 7 a
10, dans laquelle lesdits un ou plusieurs autres principes actifs doivent étre administrés simultanément, séquen-
tiellement ou séparément de ladite compaosition pharmaceutique ou dudit kit de piéces.

Utilisation d’'une composition pharmaceutique ou d’un kit de piéces comprenant

au moins un composé, dans laquelle ledit composé est un agoniste des récepteurs 5-HT1D, 5-HT1B et 5-HT1F,
ou I'un de ses dérivés pharmaceutiquement acceptables,

dans laquelle ledit compasé est un triptan, ou 'un de ses dérivés pharmaceutiquement acceptables,

et dans laquelle ladite composition ou ledit kit de piéces comprend en outre un agoniste des récepteurs 5-HT1A,
ou I'un de ses dérivés pharmaceutiquement acceptables,

pour la fabrication d’'un médicament destiné au traitement, a la prévention ou au soulagement de troubles du
mouvement.

38



38 EP2627328B1

latka injikovana do mista acinku, napfiklad do nemocné tkané, nebo do koncové

arterie vedouci pfimo k nemocné tkani.

Farmaceuticka slozeni

[0174] Agonisté receptort 5-HT1 nebo jejich farmaceuticky pfijatelné derivaty podle
tohoto zpfistupnéného vynalezu mohou byt podavani sami nebo v kombinaci s
farmaceuticky pfijatelnymi nosi¢i nebo excipienty, bud jednorazové, nebo ve vétsim
po¢tu davek. Farmaceutické kompozice nebo slouceniny podle tohoto
zpfistupnéného vynalezu mohu mit sloZeni obsahujici farmaceuticky pfijatelné nosice
nebo rozpoustédla a rovnéz jakékoli jiné znamé excipienty nebo vehikula v souladu s
béznymi postupy, jak je uvedeno napfiklad v Remington: The Science and Practice
of Pharmacy, 20. vydani, Gennaro, Ed., Mack Publishing Co., Easton, PA, 2000.
[0175] Farmaceutické kompozice mohou byt konkrétné pfipraveny pro podani
jakoukoli vhodnou cestou, jako napfiklad enteralni cestou, peroralné, rektalné,
nazalné, pulmonalné, bukalné, sublingvalné, transdermalné, intracisternalné,
intraperitonealné a parenteralné (v€etné subkutanni, intramuskularni, intratekaini,
intravendzni a intradermalni cesty), pfi¢emz se preferuje peroralni cesta.

[0176] Ve vyhodném provedeni tohoto zpfistupnéného vynalezu jsou farmaceutické
kompozice nebo slouceniny podle pfedmétného vynalezu pfipraveny na pfekonani
hematoencefalické bariéry.

[0177] Farmaceutické kompozice pro peroralni podani zahrnuji pevné davkovaci
formy jako napfiklad tvrdé nebo mékké kapsle, tablety, pastilky, drazé, pilulky,
ochucené tablety, prasky a granule. Tam, kde je to vhodné, je Ize pfipravit v
potahované podobg, jako napfiklad enterosolventni tablety, nebo je Ize pfipravit tak,
aby umozrovaly fizené uvolhovani ucinné slozky, jako napfiklad s pozastavenym
nebo postupnym uvolfiovanim, a to zpusoby, které jsou odbornikim v oboru dobfe
znamy.

[0178] Kapalné davkovaci formy pro peroralni podani zahrnuji roztoky, emulze,
vodné nebo olejové suspenze, sirupy a elixiry.

[0179] Farmaceutické kompozice pro parenteralni podani zahrnuji sterilni vodné
nebo bezvodé injekéni roztoky, disperze, suspenze nebo emulze a rovnéz sterilni
prasky, které Ize pfed pouzitim rekonstituovat ve sterilnich injekénich roztocich nebo

disperzich. Injekéni slozeni k uskladnéni se také povazuji za patfici do
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rozsahu tohoto vynalezu.

[0180] Dalsi vhodné formy podani zahrnuji Cipky, spreje, masti, krémy, gely,
inhalanty, naplasti, implantaty atd.

[0181] Sloucenina nebo agonista receptord 5-HT1 podle tohoto zpfistupnéného
vynalezu se obecné vyuziva jako volna latka nebo jako farmaceuticky pfijatelny
derivat jako napfiklad farmaceuticky pfijatelny ester nebo napfiiklad jeho sul. Mezi
naposledy uvedené patfi: adi¢ni stl kyseliny slouceniny, kterd ma volnou zasaditou

funkéni skupinu, a adiéni sul zasady slouceniny, kterda ma volnou kyselou funkéni

skupinu. Pojem ,farmaceuticky pfijatelna sul“ oznacuje netoxickou sl slou¢eniny pro The effect of zolmitriptan (3mg/kg) + buspirone(1mg/kg) on naive rats on rotarod
pouziti podle tohoto vynalezu, kdy soli se obecné pfipravuji reakci volné zasady s 300 p

vhodnou organickou nebo anorganickou kyselinou, nebo reakci kyseliny s vhodnou

organickou nebo anorganickou zasadou. Obsahuje-li slou¢enina pro pouziti podle 250 p

tohoto vynalezu volnou zasaditou funkéni skupinu, tyto soli se pfipravu;ji 168.8£11.1

béznym zpusobem pusobenim roztoku nebo suspenze slouceniny s chemickym @200 [ (n=10) 127.7418.4
ekvivalentem farmaceuticky pfijatelné kyseliny. Obsahuje-li slou¢enina pro pouziti §1so I (n=10)
podle tohoto vynalezu volnou kyselou funkéni skupinu, tyto soli se pfipravuji béznym ‘é’

zpusobem plsobenim roztoku nebo suspenze slou¢eniny s chemickym ekvivalentem Ewo L

farmaceuticky pfijatelné zasady. Fyziologicky pfijatelné soli slouceniny s F 28::-’(;-)5

hydroxylovou skupinou zahrnuji aniontové formy slouc¢eniny s vhodnym kationtem 50 o

jako napfiklad sodik nebo amonny iont. Jiné soli, které nejsou farmaceuticky

pfijatelné, mohou byt uziteCné pfi pfipravé slouenin pro pouziti podle tohoto 0 Vehicle Pentobarbital 15 2! 3+ Bus 1
vynalezu, a tyto soli predstavuji dalSi aspekt vynalezu. Farmaceuticky pfijatelné

adicéni soli kyselin zahrnuji napfiklad hydrochlorid, hydrobromid, hydroiodid,

dusi¢nan, siran, hydrosiran, fosfat, kysely fosfore¢nan, izonikotinat, acetat, laktat, Fig. 2

salicylat, citrat, tartrat, pantothenat, bitartrat, askorbat, sukcinat, maleat, gentisinat,
fumarat, glukonat, glukaronat, sacharat, formiat, benzoat, glutamat, methansulfonat,
ethansulfonat, benzensulfonat, p-toluensulfonat a pamoat (i.e., 1,1’-methylen-bis-(2-
hydroxy-3-naftoat)).

[0182] V jednom konkrétnim provedeni se slouceniny podle tohoto vynalezu
pouzivaji jako adi¢ni soli kyselin tvofené anorganickymi kyselinami jako je kyselina
chlorovodikova a kyselina bromovodikova a zejména kyselina chlorovodikova.
Prikladem této soli je napfiklad buspiron hydrochlorid.

[0183] V jednom z provedeni tohoto vynalezu jsou agonisté receptori 5-HT1 podle

tohoto vynalezu v krystalické formé napfiklad jako ko-krystalické formy nebo hydraty
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krystalickych forem.

[0184] Pojem ,prekurzor‘ oznacuje slouceniny, které se in vivo rychle preméniuji za
UCelem vyuziti matefské slouceniny ve vySe uvedenych formach napfiklad
hydrolyzou v krvi nebo metabolismem v burikach jako napfiklad v bufikach bazalnich
ganglii. DUkladnou diskuzi Ize nalézt v praci T. Higuchi and V Stella, ,Prodrugs as
Novel Delivery Systems®, vyd. 14 of the A.C.S. Symposium Series a v Bioreversible
Carriers in Drug Design, vyd. Edward B. Roche, American Pharmaceutical
Association and Pergamon Press, 1987. Mezi priklady farmaceuticky pfijatelnych
prekurzord patfi netoxické estery sloucenin podle tohoto vynalezu. Estery slou€enin
podle tohoto vynalezu mohou byt pfipraveny béznymi zplsoby ,March’s Advanced
Organic Chemistry, 5th Edition“. M. B. Smith & J. March, John Wiley & Sons, 2001.
[0185] Pro parenteraini podani mohou byt pouZzity roztoky slou€enin pro pouziti
podle tohoto vynalezu ve sterilnim vodném roztoku, v propylenglykolu s vodou nebo
v sezamovém nebo araSidovém oleji. Vodné roztoky by meély byt podle potfeby
vhodné pufrovany a kapalna rozpoustédla by méla byt isotonicka napf, pomoci
dostateCného mnozstvi fyziologického roztoku nebo glukdzy. Vodné roztoky jsou
vhodné zejména pro intravenozni, intramuskularni, subkutanni a intraperitonealni
podani. Sterilni vodna média, ktera budou pouzita, jsou pfipravena k pfimé aplikaci
béznymi postupy, které jsou odbornikim v oboru znamy.

[0186] Mezi vhodné farmaceutické nosiCe patfi inertni tuha rozpoustédla a plniva,
sterilni vodné roztoky a rlizna organicka rozpoustédla. Mezi ptiklady pevnych nosicl
patfi laktéza, sadrovec, sachardza, cyklodextrin, mastek, Zelatina, agar, pektin,
arabska guma, stearat hofeCnaty, kyselina stearova a niz8i alkylethery celulézy. Mezi
pfiklady kapalnych nosi¢l patfi sirup, arasidovy olej, fosfolipidy, mastné kyseliny,
aminy mastnych kyselin, polyoxyethylen a voda. Nosi¢ nebo rozpoustédlo dale
mohou obsahovat jakykoliv material zpUsobujici pozastavené uvolfiovani, znamy
odbornikiim v oboru, jako napfiklad monostearat glycerinu Cisty nebo smichany s
voskem. Farmaceutické kompozice vytvofené kombinaci sloucenin podle tohoto
vynalezu a farmaceuticky pfijatelné nosiée jsou uréeny k pfimému podavani v
rdznych davkovacich formach vhodnych pro vySe uvedené cesty podani. Slozeni
mohou byt z praktickych divodu uvedena v jednotkach uréenych pro dané davkovaci
formy zpUsoby, které jsou odbornikim v oboru farmacie znamy.

[0187] Slozeni vhodna pro peroralni podani mohou byt uvedena v diskrétnich

jednotkach, jako jsou napfiklad kapsle nebo tablety, které obsahuji pfedem
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stanovené mnozstvi Ucinné slozky a které mohou zahrnovat vhodny excipient.

[0188] Slozeni uréena k peroralnimu podavani mohou mit dale formu prasku nebo
granuli, roztoku nebo suspenze ve vodné nebo bezvodé kapaling, nebo ve smési
oleje s vodou nebo v kapalné emulzi vody v oleji.

[0189] Kompozice urCené k peroralnimu uzivani mohou byt pfipraveny podle
jakéhokoliv znamého zplsobu a tyto kompozice mohou obsahovat jednu nebo vice
latek zvolenych ze skupiny tvofené sladidly, ochucovadly, pigmenty a konzerva¢nimi
latkami pro zaijisténi farmaceuticky elegantnich a chutnych pfipravkd. Tablety mohou
obsahovat uUc¢innou slozku/U¢inné slozky ve smési s netoxickymi farmaceuticky
pfijatelnymi excipienty, které jsou vhodné pro vyrobu tablet. Tyto excipienty mohou
byt napfiklad nasledujici: inertni rozpoustédla jako napfiklad uhliitan vapenaty,
uhli¢itan sodny, laktoza, fosfore€nan vapenaty nebo fosfore¢nan sodny; granulovaci
a disintegracni latky, napfiklad kukuficny Skrob nebo Kkyselina algovéa; pojiva,
napfiklad Skrob, Zelatina nebo arabska guma, a lubrikacni latky, napfiklad stearat
hofecnaty, kyselina stearova nebo mastek. Tablety mohou byt nepotahované nebo
mohou byt potahované pomoci znamych technologii za u€elem pozdrzeni rozkladu a
absorpce v zazivacim traktu a tedy zajisténim dostate€ného ucinku po delSi dobu.
Napfiklad muze byt vyuzit material zpUsobujici ¢asovou prodlevu jako napfiklad
monostearat glycerinu nebo distearat glycerinu. Mohou byt potazeny také
technologiemi popsanymi v americkém patentu cCislo 4,356,108; 4,166,452; a
4,265,874 pro vytvofeni osmotickych tablet pro léCebné ucely s fizenym
uvolfiovanim.

[0190] Slozeni pro peroralni uzivani maze mit také podobu tvrdych Zelatinovych
kapsli, v nichz je uc€inna slozka smichana s inertnim pevnym rozpoustédlem,
napfiklad uhlic¢itanem vapenatym, fosfore€nanem vapenatym nebo kaolinem, nebo
podobu mékkych Zelatinovych kapsli, pfi€emz ucinna slozka je smichana s vodou
nebo olejovitou latkou, napfiklad araSidovym olejem, tekutym parafinem nebo
olivovym olejem. Vodné suspenze mohou obsahovat slou¢eninu pro pouziti podle
tohoto vynalezu ve smési s excipienty vhodnymi pro vyrobu vodnych suspenzi. Tyto
excipienty jsou suspenzni latky, napfiklad karboxymethylceluléza sodiku,
methylceluléza, hydroxypropylmethylceluléza, alginat sodny, polyvinylpyrrolidon,
tragant a arabska guma; dispergacni latky nebo smacedla mohou byt pfirodni
fosfatidy, jako napfiklad lecitin, nebo produkty kondenzace alkylenoxidu s mastnymi

kyselinami, napfiklad polyoxyethylen stearat, nebo produkty
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kondenzace ethylenoxidu s alkoholy s dlouhym alifatickym fetézcem, napfiklad
heptadekaethylenoxycetanol, nebo produkty kondenzace ethylenoxidu s ¢asteénymi
estery odvozenymi z mastnych kyselin a hexitolu, jako napfiklad polyoxyethylen
sorbitol monooleat, nebo produkty kondenzace ethylenoxidu s CasteCnymi estery
odvozenymi z mastnych kyselin a anhydridd hexitolu, napfiklad polyethylen sorbitan
monooleat. Vodné suspenze mohou obsahovat také jeden nebo vice pigmentd,
jedno nebo vice ochucovadel a jedno nebo vice sladidel jako napfiklad sachar6zu
nebo sacharin.

[0191] Olejové suspenze mohou mit takové sloZeni, aby doSlo k resuspendaci
ucinné slozky v rostlinném oleji napfiklad araSidovém oleji, olivovém oleji,
sezamovém oleji nebo kokosovém oleji nebo v mineralnim oleji jako je napfiklad
tekuty parafin. Olejové suspenze mohou obsahovat zahustovadlo napfiklad vceli
vosk, tvrdy parafin nebo cetylalkohol. Sladidla, jako napfiklad ta, ktera jsou uvedena
vyse, a ochucovadla se pfidavaji, aby byla zajisténa chutnost peroralné podavanych
pripravkll. Tyto kompozice lze uchovavat pfidanim antioxidaéni latky, jakym je
napriklad kyselina askorbova.

[0192] Dispergovatelné prasky a granule vhodné pro pfipravu vodné suspenze
pridanim vody poskytuji uc¢innou slozku ve smési s dispergacni latkou nebo
smacedlem, suspenzni latkou a jednim nebo vice konzervantl. Vhodné dispergaéni
latky nebo smacedla a suspenzni latky jsou uvedeny vySe vyctem jednotlivych
ptiklad. Mohou byt pfitomny i dal$i excipienty jako napfiklad sladidla, ochucovadla a
pigmenty.

[0193] Farmaceutické kompozice obsahujici slouceniny pro pouziti podle tohoto
vynalezu také mohou mit podobu emulzi oleje ve vodé. Olejova faze muze byt
tvofena rostlinnym olejem, napfiklad olivovym nebo araSidovym olejem, nebo
mineralnim olejem, napfiklad tekutym parafinem, nebo jejich smési. Vhodné
emulgacni latky mohou byt pfirodni gumy, napfiklad arabska guma nebo tragant,
prirodni fosfatidy, napfiklad so¢ja, lecithin a estery nebo Castecné estery odvozené z
mastnych kyselin a anhydridy hexitolu, napfiklad sorbitan monooleat, a produkty
kondenzace  zminénych  CasteCnych  esterd0 s ethylenoxidem, napfiklad
polyoxyethylen sorbitan monooleat. Tyto emulze také mohou obsahovat sladidla a
ochucovadla.

[0194] Sirupy a elixiry mohou byt pfipraveny se sladidly napfiklad glycerolem,

propylenglykolem, sorbitolem nebo sacharézou. Tato slozeni také mohou obsahovat
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zmékEovadlo, konzervant, ochucovadlo a pigment. Farmaceutické kompozice mohou
mit podobu sterilni vodné nebo olejovité suspenze pro injekéni podani. Tato
suspenze muze mit sloZzeni podle znamych zplsob( vytvofené pomoci vhodnych
dispergacnich latek nebo smacedel a suspenznich latek popsanych vySe. Sterilnim
injekénim pfipravkem mlze byt také sterilni injekéni roztok nebo suspenze v
netoxickém, pro parenteralni podani pfijatelném rozpoustédle nebo fedicim roztoku
napfiklad roztok v 1,3-butandiolu. Mezi pfijatelné vehikuly a rozpoustédla, které Ize
pouzit, patfi voda, Ringeruv roztok a isotonicky roztok chloridu sodného. Dale Ize
vyuzit sterilni netuhnouci oleje jako rozpoustédlo nebo suspenzni médium. Za timto
uCelem Ize pouzit jakykoliv chutové nevyrazny netuhnouci olej na bazi syntetickych
mono- nebo diglyceridG. PFi pfipravé injekénich roztok( se dale uplatni mastné
kyseliny jako napfiklad kyselina olejova.

[0195] Tyto kompozice mohou mit také formu ¢ipkl pro rektalni podavani sloucenin
podle tohoto vynalezu. Tyto kompozice lIze pfipravit smichanim Iéciva s vhodnym
nedrazdivym excipientem, ktery je za normalni teploty v pevném skupenstvi, ale
kapalna pfi teploté rekta, a ktera se tedy v rektu rozpusti a uvolni IéCivo. Mezi tyto
materialy patfi napfiklad kakaové maslo a polyethylenglykoly.

[0196] Pro bukalni a subligvalni pouziti lze vyuzit krémy, masti, zelé, roztoky
suspenzi atd. obsahujici slou€eniny podle tohoto vynalezu. V kontextu tohoto
vynalezu slozeni pro bukalni a sublingvalni aplikaci zahrnuje Ustni vody a kloktadla.
[0197] Slouceniny pro pouziti podle tohoto vynalezu mohou byt podavany také ve
formé lipozomalnich davkovacich systému jako napfiklad pomoci malych
unilamelarnich vezikul, velkych unilamelarnich vezikul a multilameléarnich vezikul.
Lipozomy mohou byt vytvofeny z riznych fosfolipid jako je napfiklad cholesterol,
stearylamin nebo fosfatidylcholiny.

[0198] Neékteré slouCeniny pro pouziti podle tohoto vynalezu dale mohou tvorit
solvaty s vodou nebo béZznymi organickymi rozpoustédly. | tyto solvaty se povazuji za
patfici do rozsahu tohoto vynalezu.

[0199] Dalsi provedeni tedy poskytuje farmaceutické kompozice obsahujici
slou€eninu pro pouziti podle tohoto vynalezu nebo farmaceuticky pfijatelnou sal,
solvat nebo jejich prekurzor a jeden nebo vice farmaceuticky pfijatelnych nosicu,
excipientt nebo fedicich roztokd.

[0200] Pouziva-li se pevny nosi¢ pro peroralni podavani, pfipravek muaze byt ve

formé tablet, umistén do tvrdé Zelatinové kapsle v praSkové nebo granulované forme,
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nebo mlze mit podobu pastilky nebo ochucené tablety. Mnozstvi pevného nosice se
bude v Sirokém rozsahu ménit, ale bude obvykle pfiblizné od 25 mg do pfiblizné 1 g.
PouZije-li se tekuty nosi¢, prfipravek muze mit formu sirupu, emulze, mékké
zelatinové kapsle nebo sterilni injekéni kapaliny jako je napfiklad vodna nebo
bezvoda kapalna suspenze nebo roztok.

[0201] Standardni tableta, kterou Ize pfipravit béZznou technologii pro vyrobu tablet,

muze obsahovat: Jadro:

Uginna slougenina (jako volna slougenina nebo jeji stil)

5,0 mg
Lactosum Ph. Eur. 67,8 mg
Celuléza, mikrokryst. (Avicel) 31,4 mg
Amberlite® IRP88* 1,0 mg
Magnesii stearas Ph. Eur. g.s.

* Polakrilin draselny NF, rozvolfiovadlo tablet, Rohm and

Haas.
Potah:
Hydroxypropyl methylcelul6za pribl. 9 mg
Mywacett 9-40 T** pribl. 0,9 mg
** Acylovany monoglycerid pouzity jako zmékcovadlo pro
potahovani.

[0202] Je-li to Zadouci, farmaceuticka kompozice obsahujici slou¢eninu podle tohoto
vynalezu muze obsahovat slou¢eninu podle tohoto vynalezu v kombinaci s dalSimi
ucinnymi slozkami, jako jsou napfiklad uc¢inné slozky popsané vyse.

[0203] Tento zpfistupnény vynalez také poskytuje zplsoby pro pfipravu slou¢enin

pro pouziti podle tohoto vynalezu.

Priklady

[0204] Plsobivost a Ucinnost tohoto vynalezu mlze byt stanovena pomoci raznych
farmakologickych postupl. Tento vynalez je dale pfiblizen odkazem na nasledujici
ptiklady, které nejsou minény jako jakymkoli zplsobem omezujici vzhledem k

rozsahu vynalezu, o jehoz registraci je zadano.

Priklad |
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Stanoveni aktivace serotoninovych receptorti 5-HT1 A, 5-HT1 B, 5-HT1 D a 5-
HTL1F

[0205] Pro stanoveni ucinkl slouc¢enin podle tohoto vynalezu na serotoninové

receptory 5-HT1 A, 5-HT1 B, 5-HT1 D a 5-HT1 F se pouziva test [ S]-GTP v S.
Pfiprava membrany

[0206] Testy se provadéji s bunkami, které exprimuji naklonované lidské receptory
5-HT1 A, 5-HT1 B, 5-HT1 D, 5-HT1 E nebo 5-HT1 F. V den provadéni testu se
pomérna ¢ast bunék (uchovavanych pfi teploté -70 °C) rozmrazi a resuspenduje v 50
mM Tris-HCI, pH 7,4, a centrifuguje pfi 39 800 g po dobu 10 minut pfi teploté 4 °C.
Vysledna usazenina se resuspenduje v 50 mM Tris-HCI, pH 7,4, inkubuje po dobu 10
min pfi teploté 37 °C a centrifuguje pfi 39 800 g po dobu 10 min pfi teploté 4 °C.
Usazenina se resuspenduje a znovu centrifuguje a vysledna usazenina se

resuspenduje v 4 mM MgClI2, 160 mM NaCl, 0,267 mM EGTA, 67 mM Tris-HClI,
pH 7,4 pro testy vazeb [358]-GTPgS.

Test vazby

[0207] Zplsoby testl vazeb receptort 5-HT1 A, 5-HT1 B, 5-HT1 D, 5-HT1 E nebo 5-
HT1F [358]-GTPgS jsou pfizplisobeny pro format testu blizkosti stanovené scintilacni
metodou SPA (scintillation proximity assay). Inkubace se provadi v celkovém objemu
200 ml na 96jamkovych testovych destidkach. [°S]-GTP v S a guanosin-50-difosfat
(GDP) v testovacim pufru (MgCl,, NaCl, EGTA v Tris- HCI, pH 7,4; 50 ml) se pfida k
50 ml zkuSebnich slouCenin zfedénych vodou. Nasledné se pfidaji kulicky WGA
(aglutinin z pseniénych klickd) (Amersham Pharmacia Biotech Inc., Piscataway, NJ,
USA) pro SPA do testovaciho pufru (50 ml). Do testovaciho pufru se pFida
homogenat membrany (50 ml) z bunék exprimujicich naklonované lidské receptory 5-
HT1 A, 5-HT1 B, 5-HT1 D, 5-HT1 E nebo 5-HT1 F a desticky se zakryji lepici paskou
(PerkinElmer Wallac, Inc., Gaithersburg, MD, USA) a inkubuji se pfi pokojové teploté
po dobu 2 h.

[0208] Vysledné koncentrace MgCl,, NaCl, EGTA, GDP, [358]-GTPyS a Tris jsou 3
mM, 120 mM, 0,2 mM, 10 mM, pfiblizné 0,3 nM a 50 mM. Desticky se pak
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centrifuguji pfi pfiblizné 200 g po dobu 10 min pfi pokojové teploté. Nasledné je
stanoveno mnozstvi [358]-GTP v S vazaného na membrany, tj. v tésné blizkosti
kulicek WGA SPA, pomoci scintilaniho detektoru Wallac MicroBeta® Trilux
Scintillation Counter (PerkinElmer Wallac, Inc.).

Analyza dat

[0209] Pomoci softwarové aplikace GraphPad Prism se provede nelinearni regresni
analyza pro kfivky odpovéd—koncentrace (generujici hodnoty EC., a Emax pro
stimulaci vazby [358]-GTP v S) pomoci Ctyfparametrické logaritmické funkce.
Hodnoty ucinnosti (Emax) stanovené nelinearni regresni analyzou pro zvolené
sloudeniny se vyjadfi jako procento vazeb [35S]-GTP v S vzhledem k odpovédi
produkované 10 mM agonistu pro receptory 5-HT1 A, 5- HT1 B, 5-HT1 E nebo 5-HT1
F nebo 1 mM agonisty receptord 5-HT pro receptor 5-HT1 D, které slouzi jako

standard pro kazdou kfivku odpovéd—koncentrace.
Priklad I

Vyhodnoceni agonistii receptori 5-HT1 pro lécbu poruch pohybového

ustroji souvisejicich s Parkinsonovou chorobou a LID.

6-OHDA na modelu potkana

[0210] 6-OHDA (6-hydroxydopamin) je neurotoxin, ktery selektivné zabiji
dopaminergni a noradrenergni neurony a vyvolava snizeni hladin dopaminu v
mozku. Podavani L-DOPA potkanim s unilateraini [ézi vytvofenou 6-OHDA vyvolava
abnormalni bezdécéné pohyby (AIMs). Jedna se o axialni pohyby, pohyby koncetin a
ust, které se objevuji pouze na té strané téla, ktera je ipsilateralni vzhledem k
poskozeni. AIM na modelu potkana se prokazaly jako pfihodné, protoZe reaguji na
velky pocet 1&Civ, o kterych bylo prokazano, ze potlacuji dyskinezi u lidi (véetné PD).

[0211] 6-OHDA na modelu potkana je také uziteCny pro studium dalSich poruch
pohybového Ustroji spojenych s Parkinsonovou chorobou jako je akineze a zhorSena

funkce motoriky a koordinace.
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Postup pfi testu:

[0212] Zzvifata: 90 potkanich samcd kmene Sprague-Dawley, ktefi dosud nebyli
podrobeni zadnému experimentu, s télesnou hmotnosti mezi 200 a 250 g od firmy
Shanghai SLAC Co. Ltd. bylo dopraveno do laboratofe nejméné 1 tyden pred
behavioralnim testovanim. Potkani byli ubytovani v klecich ve skupinach po dvou
(n=2). Zvifata méla neomezeny pfistup ke standardnimu krmivu pro hlodavce a
vodé. V obytnych a zkuSebnich prostorach zvifat se udrzuji fizené podminky
prostifedi a tyto prostory se nachazeji v tésné blizkosti. V obytnych prostorach pro
zvifata se udrzuji 12hodinové cykly svétlo/tma se svétlem od 6 hodin rano a teplota
je udrzovana na hodnoté 70 °F/21 °C (v rozmezi: 68-72 °F/20-22 °C) a relativni
vihkost v rozmezi 20-40 %. Ve zkuSebnich prostorach se teplota udrzuje v rozmezi
68-72 °F (20-22 °C) a vihkost v rozmezi 20-40 %.

Zakrok spocivajici ve vytvoreni [éze pomoci 6-OHDA:

[0213] Léze zplsobujici denervaci DA se provadeji unilateralni injekci 6-OHDA do
vzestupné nigrostriatalni drahy. Potkanim bylo podano anestetikum pentobarbital
sodny 40 mg/kg (i.p.) a byli umisténi do stereotaktického ramu. 6-OHDA se injikuje
do pravého vzestupného DA uzlu v nasledujicich soufadnicich (v mm) vzhledem k
praseciku Sipovitého a véncitého $vu a duralnimu povrchu:

(1) poloha ,toothbar* -2,3, A =-4,4, L = 1,2, V = 7,8, (7,5 ug 6-OHDA), (2) poloha
soothbar® +3,4, A =-4,0, L = 0,8, V = 8,0 mm (6 ug 6-OHDA). Injekce neurotoxinu se
provadéji rychlosti 1 ul/min a injekéni kanyla je ponechana na misté po dobu dalSich
2 az 3 minut. Dva tydny po zakroku jsou vybrani potkani s témé&f kompletnimi (>90
%) lézemi pomoci rotacniho testu vyvolaného amfetaminem. Zvifata jsou umisténa
do plastovych nadob Perspex (s primérem 30 cm)a automaticky rotometr
zaznamenava rotacni chovani (pfi ota€kach o 360°) po dobu 90 min po i.p. injekci 2,5
mg/kg d-amphetamin sulfatu. Zvifata, ktera vykazuji 56 Uplnych otacek téla/min
vzhledem ke strané s nedostatkem DA jsou zafazena do studie. Zvifata jsou
nasledné rozdélena do dvou vzajemné si odpovidajicich podskupin (podle

amfetaminové rotace) a je jim podavana denni lé¢ba, jak je uvedeno nize.
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Léciva a |éCebné rezimy

Lécba léCivem:

[0214] L-DOPA methylester (Sigma-Aldrich, Némecko) je podavan v davce 6
mg/kg/den, v kombinaci s 15 mg/kg/den benserazidu HCI (Sigma-Aldrich, Némecko).
Dlouhodoba Ié¢ba touto davkou L-DOPA a benserazidu po dobu 3 tydn(l se podava
véem potkandm s dobrymi lézemi za Ucelem vyvolani postupného vyvoje
dyskinetickych pohybl. Nasledné jsou ze studie vyfazeni potkani, u kterych nedoslo
ke vzniku dyskineze, a potkani s celkovym poctem bodl AIM >28 v prubéhu péti
testovani (zavaznost dyskineze > stupen 2 u kazdé z axialni, koncCetinové a
oroligualni stupnice) jsou udrzovani v lééebném rezimu nejméné dvou injekci L-
DOPA/benserazid za tyden pro udrzeni stabilniho poétu bodt AIM. Vybrani potkani
jsou pak rozdéleni do skupin po 9-12 zvifatech, které jsou vyrovnany, pokud se jedna
o zavaznost AIM. Tato zvifata jsou nasledné I1éCena pomoci IéCiva a kombinaci |éCiv,

jak je popsano nize.

Prevence:

[0215] Ve studii prevence jsou potkani IéCeni L-DOPA methyl ester (6 mg/kg i.p. plus
benserazidem 15 mg/kg) v kombinaci s buspironem (0,5-10 mg/kg/den) a
zolmitriptanem (0,5 mg/kg/den—20mg/kg/den i.p.), pfi¢emz soucasné dostavaji L-
DOPA, a to po dobu 3 tydn(. Na konci 1éCby (IéCebné obdobi 1), zvifata dostala
malou davku apomorfinu (0,02 mg/kg, s.c.) a byla testovana na AIM vyvolané
apomorfinem za UCelem vySetfeni senzibilizace stavu DA receptorll. Lécba dale
pokracovala, takze zvifata byla lé¢ena pouze L-DOPA po dobu dalSich dvou
tydnl (IéCebné obdobi 2). Zvifata dostavala injekci kazdy den a kazdy druhy den byla
testovana na dyskinezi vyvolanou L-DOPA béhem experimentalnich obdobi 1 a 2 a

poté byla obétovana pro potfeby HPLC analyzy DA, serotoninu a metabolit(.

AIM vyvolané L-DOPA a screeningové testy IéCiva

[0216] Hodnoceni AIM provadi zkouSejici, ktery neni informovan o farmakologické
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|Ié¢bé podavané jednotlivym potkanim (studie je experimentalné zaslepena). Za
Ucelem kvantifikace zavaznosti AIM byli potkani pozorovani jednotlivé ve
standardnich klecich kazdych 20 minut po dobu 20 az 180 minut po injekénim podani
L-DOPA. AIM se rozdéluji do ¢tyf podtypU:

(A) axialni AIM, tj. dystonicka nebo choreaticka torze trupu a krku smérem ke
strané protilehlé vzhledem k 1ézi. V mirnych pfipadech lateralni flexe krku nebo
torzni pohyby horni €asti trupu smérem ke strané protilehlé vzhledem k lézi. U
opakovanych injekci L-DOPA se tento pohyb muze vyvinout do zietelné a
trvalé dystonické axialni torze.

(B) AIM koncetin, tj. trhavé, a/nebo dystonické pohyby horni koncetiny
protilehlé vzhledem klézi. V mirnych pfipadech: hyperkinetické, trhavé
naslapné pohyby pfedni koncetiny protilehlé vzhledem klézi nebo malé
krouzivé pohyby pfedni koncetiny smérem k Cenichu a od €enichu. S rostouci
zavaznosti dyskineze (ktera se obvykle objevi pfi opakovaném podavani L-
DOPA) se zvétSuje amplituda abnormalnich pohybll a tyto pohyby nabyvaji
smiSeny charakter dystonickych a hyperkinetickych pohybl. Dystonické
pohyby jsou zpusobeny trvalou kontrakci svall agonista/antagonista; jsou
pomalé a nuti postizenou c¢ast téla zaujimat nepfirozené polohy.
Hyperkinetické pohyby jsou rychlé a nepravidelné, pokud se jedna o rychlost a
smér. Nékdy se stava, ze horni koncetina nevykazuje trhavé pohyby, ale
ustrne v trvalé dystonické pozici, coz se také boduje podle doby, béhem které
k této expresi dochazi.

(C) oroligualni AIM, tj. zaSkuby orofacialnich svall a zachvaty Zvykacich
pohybU naprazdno s plazenim jazyka smérem ke strané protilehlé vzhledem k
lézi. Tato forma dyskineze postihuje obliejové svaly, jazyk a Zvykaci svaly.
Projevuje se zachvaty Zvykacich pohybl naprazdno doprovazenymi rtzné
intenzivnim otviranim Celisti, lateralni translokaci Celisti, zaSkuby licnich svald
a plazenim jazyka smérem ke strané protilehlé vzhledem k |ézi. V extrémné
zdvazném pfipadé tento podtyp dyskineze zasahuje vSechny vySe uvedené
skupiny svall s vyraznou intenzitou a muze byt dokonce komplikovan
sebeposkozujicim kousanim kGze horni koncetiny protilehlé smérem k |ézi
(snadno rozeznatelné, protoze se jedna o kulaté skvrny bez srsti).

(D) lokomocni AIM, tj. zvySena lokomoce na protilehlé strané. Druhy podtyp

AIM byl zaznamenan v souladu s originalnim popisem stupnice AIM pro
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potkany, ackoliv bylo pozdéji zjiSténo, Ze lokomocni AIM nestanovi specifickou
miru dyskineze ale spiSe korelaci protistranného otaceni u hlodavca s
jednostrannymi lIézemi zpusobenymi 6-OHDA. Kazdy z téchto ¢tyf podtypu je
bodové ohodnocen na stupnici zavaznosti od 0 do 4, kde 0 = absence, 1 =
pritomnost po dobu krat$i, nez je polovina doby pozorovani, 2 = pfitomnost po
dobu delSi, nez je polovina doby pozorovani, 3 = pfitomnost po celou dobu,
ale potlacitelnost externimi stimuly, a 4 = pfitomnost po celou dobu a
nepotlacitelnost externimi stimuly. Bylo zjiSténo, Ze axialni, koncetinové a
oroligudlni AIM Ize modulovat podobnym zplsobem u vSech testovanych
latek. Z tohoto duivodu byla bodova hodnoceni ze vSech téchto tfi AIM podtypl
shrnuta do jednoho. Souhrn bud lokomoc¢nich axialnich, koncetinovych a
oroligudlnich, nebo axialnich, koncetinovych a oroligualnich AIM bodovych

hodnoceni na jedno testovani se pouziva pro statistické analyzy.

[0217] Vysledky screeningovych testll IéCiva prokazaly, Zze buspiron (1 mg/kg/den
i.p.) v kombinaci se zolmitriptanem (1 mg/kg/den i.p. nebo 5 mg/kg/den) vyznamné
snizuje dyskinezi vyvolanou L-DOPA.

[0218] Nize jsou uvedena Cisla testl, jejichz Uucelem je testovani sloucenin na

vedlejSi ucinky jako napfiklad zhorsené motorické funkce:

Jak jiz bylo uvedeno vyse, potkani, kterym byla zplsobena léze 6-OHDA, byli
rovnéz pouziti jako model pro dalSi poruchy pohybového Ustroji souvisejici s
Parkinsonovou chorobou jako napfiklad bradykineze, akineze a zhorSeni
motorické funkce a koordinace u téchto potkand. Lécba L-DOPA ma pozitivni
ucinky na tyto poruchy pohybového Ustroji vyvolané u potkant s 1ézi 6-OHDA
napfiklad v podobé& prevence nebo zmirnéni akineze. Bylo by zajimavé
vyzkouSet, zda kombinace slou€enin podle tohoto vynalezu maiji negativni
ucinky nebo zda naruSuji schopnost L-DOPA zlepSit akinezi, zhorSené

motorické funkce a koordinaci.

Test na rotujicim valci ,rotarod”

[0219] Test na rotujicim valci (rotarod) se provadi po podani L-DOPA plus davek

buspironu a zolmitriptanu pfi vySetfovani jejich uc€inku, nebo L-DOPA plus vehikulum
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pfi pouziti stejného kfizového navrhu, ktery byl aplikovan pfi bodovani AIM. Test na
rotujicim valci se provadi za ucelem zjisténi pfipadnych Skodlivych aginkd
zkoumanych slou¢enin na motorické funkce a koordinaci potkanu. Test na rotujicim
valci se provadi pomoci jiz popsaného protokolu (napf. Dekundy a kol.: Behavioural
Brain Research 179 (2007) 76-89). Kratce fe€eno, zvifata se umisti na zrychlujici
ty€ pfistroje pfi pocatecni rychlosti 4 otacky za minutu (ot/min), rychlost otaceni se
automaticky postupné zvySuje béhem 300 s az na 40 ot/min. Zvifata jsou trénovana
predem tak, aby dosahovala stabilnich vykonu pfi tomto testu predtim, nez jsou
zahajeny screeningové studie IéCiva. Trénink se skladal ze tfi tréningovych fazi ve 3
po sobé jdoucich dnech a v kazdé fazi byly provedeny dvé samostatné zkusSebni
studie. Mezi jednotlivymi zkuSebnimi fazemi byla zvifatdm poskytnuta kratsi
,motivacni faze“, kdy se rychlost rotujiciho valce zvySila ze 4 na 14 ot/min pouze po
dobu 25 sekund. Zvifata mohla zlstat na valci po celou dobu 25 s pfi této snizené
rychlosti, coz se ukazalo jako velmi pozitivni z hlediska ochoty zvifat provadét tento
test. Pro udrzeni zvifat ve stavu bdélosti béhem vSech zkuSebnich fazi, osoba
provadgéjici experiment poklepavala na ocasky zvifat. Pfi experimentech tykajicich se
screeningovych testd léCiva byla zvifata umisténa na valec v intervalu 45-60 minut po
podani L-DOPA (tj. v dobé, kdy centralni hladiny L-DOPA dosahuji svého maxima).
Vykon na rotujicim valci se vyjadfuje jako celkovy pocet sekund stravenych na
zrychlujicim se valci. Buspiron (1 mg/kg/den i.p.) v kombinaci se zolmitriptanem (1
mg/kg/den i.p. nebo 5 mg/kg/den i.p.) mél pouze omezené ucinky na vykony modelu
na rotujicim valci v porovnani s potkany lééenymi pouze L-DOPA (ij. vykony byly
podobné), coz vede k zavéru, Ze motorické vykony a koordinace nejsou vyrazné
snizeny u potkanl po podani téchto slouCenin a Ze pfi testu na rotujicim valci
kombinace buspironu (1 mg/kg/den i.p.) v kombinaci se zolmitriptanem (1 mg/kg/den
i.p. nebo 5 mg/kg/den i.p.) nenaruSuje schopnost L-DOPA zlepSovat motorické

funkce.

Test aktivity

[0220] Lokomocni aktivita se posuzuje (3. dne lééebného obdobi 1) v komorach s
otevienym polem, které jsou vybaveny systémem s infracervenymi paprsky 16 x 16
(s rozméry 40,6 cm % 40,6 cm x 38,1 cm) vyuzivajici systém Flex-Field Software

(San Diego Instruments, San Diego, Kalifornie). Zvifatim je umoznéno zvyknout si 1

52 EP2627328B1

h pfedtim, nez je injekéné podan buspiron a zolmitriptan v davkach zkoumanych légiv

a nez zacne méfeni.

Uginky na Parkinsonovu chorobu

Test naslapovani (stepping test):

[0221] Test naslapovani (Schallert a kol., 1992) se provadi, jak je popsano v Kirik a
kol., 2001 s drobnymi upravami. Stru¢né fe€eno, osoba provadeéjici experiment drzi
potkana za zadni tlapky jednou rukou a za pfedni tlapku, ktera neni pfedmétem
sledovani, druhou rukou. Pfedni tlapka, kterd neni nijak omezena, se dotyka stolu.
Pocita se pocet vyrovnavacich krokd pfi pohybu potkanem ze strany na stranu podél
délky stolu (90 cm za 5 s), ve sméru dopfedu i dozadu, pro obé prfedni tlapky a
zohledfiuje se pramérny pocet krokl ve dvou smérech. Vykony zvifete v testu
naslapovani se posuzuji béhem léebného obdobi 1 (po zkuSebnich fazich a
dosazeni stabilnich vykonu) ve skupiné lé€ené L-DOPA, buspiron a zolmitriptan a ve
skupiné potkan(, ktefi neprodélali zadnou lé¢bu, po podani L-DOPA, buspiron a
zolmitriptan + nebo pouze L-DOPA. V den testu (5. den lé¢ebného obdobi 1) potkani
Ié€eni L-DOPA, buspironem a zolmitriptanem a potkani, ktefi nebyli podrobeni Zzadné
Ié€bé, prodélaji dvé zkouSky za vychozich podminek a dvakrat po uplynuti 60 minut
od podani léc¢iv. Hodnoty jsou uvedeny jako primér ze dvou fazi s léCivem a bez
léCiva. Vysledky prokazuji, ze buspiron (1 mg/kg/den i.p.) v kombinaci se
zolmitriptanem (1 mg/kg/den i.p. nebo 5 mg/kg/den) (které vyznamné snizuji
dyskinezi vyvolanou L-DOPA) nema vyznamné negativni ucinky na Iécbu L-DOPA u
tohoto modelu pfi srovnani potkanl Ié€enych samotnym L-DOPA s potkany Ié¢enymi
jak L-DOPA, tak kombinaci buspironu a zolmitriptanu. Tedy kombinace buspironu (1
mg/kg/den i.p.) a zolmitriptanu (1 mg/kg/den i.p. nebo 5 mg/kg/den i.p.) nesniZuje
schopnost L-DOPA zlepSovat motorické funkce.

Tresavé pohyby celisti vyvolané takrinem u potkani mohou byt vyuzity jako

experimentalni model parkinsonského tresu

[0222] Pozorovani tfesavych pohybl Celisti u potkand bylo provedeno v komore z

¢irého plexiskla o rozmérech 27 x 17,5 x 17 cm s draténou podlahou. Tresavé
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pohyby celisti jsou definovany jako rychlé vertikalni odchylky dolni celisti
pfipominajici zvykani, ale nejsou zaméfeny na zadny konkrétni stimul. Kazda
jednotliva odchylka ¢elisti je zaznamenana pomoci mechanického ru¢niho pocitadla.
Pohyby ¢Celisti zaznamenava pozorovatel, ktery neni obeznamen s experimentalnimi
léCebnymi podminkami, a tento pozorovatel je vySkolen tak, aby vykazoval
spolehlivost v pocitani (inter-rater relaibility) s druhym pozorovatelem po dobu
nékolika pilotnich zkuSebnich fazi (r=0,92; P<0,05). Pro vyvolani tfesavého pohybu
Celisti dostane kazdy potkan i.p. injekci 5,0 mg/kg anticholinesterazy takrinu 10 minut
pred testovanim. Potkani jsou umisténi do pozorovaci komory neprodlené po injekci
na zvykaci dobu 10 minut. Potkani se nasledné pozoruji se zaméfenim na tfesaveé
pohyby ¢elisti po dobu 5 minut. Jsou hodnoceny ucinky buspironu v kombinaci se
zolmitriptanem, 20 min pfed takrinem; (n = 11) na tfesavé pohyby cCelisti vyvolané
takrinem. Potkani jsou testovani jednou za tyden po dobu 5 tydnd béhem svételné
faze v ramci cyklu svétlo/tma. V prabéhu experimentu se kazdy potkan podrobi v§em
druhlm |é€by v nahodném poradi. Vehikularni hladiny aktivity tfesavého pohybu
Celisti jsou konzistentni napfi¢ vSemi opakovanymi tydny studie. Studie prokazuji, ze
buspiron (1 mg/kg/den i.p.) v kombinaci se zolmitriptanem (1 mg/kg/den i.p. nebo 5
mg/kg/den) (které vyznamné snizuji dyskinezi vyvolanou L-DOPA) nema negativni
Gcinky na 1é¢bu L-DOPA u tohoto modelu pfi srovnani potkant lé¢enych samotnym
L-DOPA s potkany lIéEenymi jak L-DOPA, tak kombinaci buspironu a zolmitriptanu.

[0223] zavér tedy je, ze buspiron (1 mg/kg/den i.p.) se zolmitriptanem (1 mg/kg/den
i.p. nebo 5 mg/kg/den) nezplsobuji Zadné vyznamné zhor$eni motorickych vykonu a
koordinace u potkan( pfi testu na rotujicim valci, pfi testu naslapovani ani pfi testu
tfesavého pohybu Celisti uvedeném vyse. Dale bylo zjiSténo, ze kombinace buspironu
(1 mg/kg/den i.p.) a zolmitriptanu (1 mg/kg/den i.p. nebo 5 mg/kg/den i.p.) nerusi
pozitivni G¢inky L-DOPA na motorické vykony u modeld Parkinsonovy choroby.
Spole¢né to dokazuje, ze kombinace buspironu a zolmitriptanu v davkach, které
snizuji LID (dyskineze vyvolana L- DOPA) u subjektu, nepoSkozuje schopnost L-

DOPA zmirfiovat pfiznaky Parkinsonovy choroby jako je akineze.

Mikrodialyza a chovani in vivo

[0224] PodavaniL-DOPA potkanim s jednostranné zplsobenou lézi 6-OHDA

vyvolava abnormalni bezdééné pohyby (AIM) a méni koncentrace neurotransmiter(i v
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mozku. Pomoci specialnich metodik je mozné méfit hladiny téchto neurotransmiterd
(napf. dopaminu, kyseliny gama-aminomaselné (GABA), noradrenalinu a
serotoninu) v rliznych ¢astech mozku u volné se pohybujicich potkanl, kterym byl
predem podan 6-OHDA. Tento postup umoznuje pfimé srovnani mezi centralnimi
neurotransmitery a chovanim a je zpusobem, ktery se pouziva pro stanoveni

mechanismu ucinku a ucinnosti slou¢enin podle tohoto vynalezu.

[0225] Bylo prokazano, ze buspiron (1 mg/kg/den i.p.) v kombinaci se zolmitriptanem
(1 mg/kg/den i.p. nebo 5 mg/kg/den) vyznamné snizuji centralni dopaminové hladiny,

jak bylo stanoveno timto zptsobem.
Skenovani PET.

[0226] Hladiny neurotransmiterd a receptorl pro tyto neurotransmitery v rliznych
¢astech mozku zvifat a lidi I1ze stanovit pomoci skenovani PET. Tyto postupy jsou
uzite€né pro studium hladin dopaminu a dopaminovych receptorli u zdravych a
nemocnych zvifat a lidi a tedy ke studiu G€ink( Ié€by Parkinsonovy choroby I&Civy.
Tento postup Ize dale pouzit pro predikci G€inkd u lidi na zakladé studii provedenych
na zvifatech a jsou uzite€né pro predikci Gcinnosti kombinaci IéCiv podle tohoto
vynalezu. lzotopovym indikatorem bézné pouzivanym pfi PET pro studium hladin
dopaminu u lidskych dobrovolnik(, u pacientd s Parkinsonovou chorobou a u
zvifecich modeld Parkinsonovy choroby je [MC]racIoprid. Racloprid je liganda pro
dopaminové receptory D2 a D3. Pfi skenovani PET tento izotopovy indikator
umoznuje stanoveni zmeén extracelularnich hladin zplsobenych Ié¢bou pomoci éCiva

a kombinaci léciv.

[0227] Experimentalni usporadani testd pro rlizné davky buspironu (0,5-20 mg/den
i.p.) v kombinaci s raznymi davkami zolmitriptanu (0,5—-20 mg/den i. p.) prokazala, ze
buspiron (1 mg/kg/den i.p.) v kombinaci se zolmitriptanem (1 mg/kg/den i.p. nebo 5
mg/kg/den) vyznamné snizuje centralni dopaminové hladiny, jak bylo stanoveno

timto zpUsobem.

Priklad Ill
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Lécba osob trpicich poruchami pohybového ustroji

[0228] Dale je uveden pfiklad pouziti slou€enin podle tohoto vynalezu k Iécbé
pacienta trpiciho LID:

StarSi zené ve véku 69 let byla pfed 6 lety diagnostikovana PD a od té doby
byla Ié€ena L-DOPA/carbidopa (300/75 mg podavanym ve 3 rozdélenych
davkach). Zacaly se u ni vyskytovat bezdécné pohyby a byla u ni
diagnostikovana dyskineze vyvolana L-DOPA. Pacientka byla |éCena
kombinaci buspironu (20 mg) a zolmitriptanu (2,5 mg), které byly podavany
peroralné dvakrat denné. Po 8 dnech IéCby byly hodnoceny pfiznaky
dyskineze  pomoci nasledujicich  stupnic:  Lang-Fahnova  stupnice
kazdodennich c¢innosti pfi dyskinezi (Lang-Fan Activities of Daily Living
Dyskinesia scale), Clinical Global Impression, sjednocené stupnice pro
hodnoceni Parkinsonovy choroby (Unified Parkinson’s Disease Rating Scales)
a rovnéz stupnice pro abnormalni bezdécéné pohyby (Abnormal Involuntary
Movement Scale, AIMS). Pacientce byl nepretrzité podavan buspiron a

zolmitriptan v davkach uvedenych vyse.

[0229] Dale je uveden piiklad pouziti slou€enin podle tohoto vynalezu k Iécbé

pacienta trpiciho akatizii vyvolanou neuroleptiky:
U muze ve véku 28 let se schizofreniformni poruchou se vyvinula akatizie po 4
dnech [é¢by haloperidolem 10 mg/den. Akatizie je hodnocena jako stupen 4
(oznaceny) uréeny pomoci Barnesovy stupnice pro akatizii (Barnes Akathisia
Scale, BAS). BAS je validovanou, na klinické Urovni pouzivanou stupnici pro
hodnoceni zavaZnosti akatizie vyvolané 1éCivem. Pacient byl [é¢en kombinaci
buspironu (20 mg) a zolmitriptanu (2,5 mg), které byly podavany peroralné
dvakrat denné. Po 14 dnech |é¢by bylo odecteno bodové hodnoceni podle

BAS za ucelem zjisténi zmén pfiznakd souvisejicich s akatizii.

[0230] Dale je uveden pfiklad pouziti sloucenin podle tohoto vynalezu k Iécbé
pacienta trpiciho tardivni dyskinezi vyvolanou neuroleptiky.

[0231] U 19leté Zeny s 12mési¢ni anamnézou schizofrenie se vyvinula bukolingvaini
mastikac¢ni tardivni dyskineze (vyhodnocena pomoci stupnice pro abnormalni

bezdécné pohyby (Abnormal Involuntary Movement Scale, AIMS)) po lécbé
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pripravkem risperidon 6 mg. Pacientka byla Ié¢ena kombinaci buspironu (20 mg) a
frovatriptanu (1 mg) podavanymi peroralné dvakrat denné. Po 3 tydnech Iécby bylo

konstatovano zlepSeni tardivni dyskineze.

Pfiklad IV

Vyhodnoceni agonistii receptori 5-HT1 buspiron a zolmitriptan pro lécbu

poruch pohybového ustroji souvisejicich s Parkinsonovou chorobou a LID.

[0232] Tato studie popisuje vyhodnoceni zolmitriptanu a buspironu u modelu

potkana 6-OHDA, jak je popséano v pfikladu II.

Postup pfi testu:

[0233] Zvifata: 98 potkanich samci kmene Sprague-Dawley (z interniho chovu,
pavodné z firmy SLAC Laboratory Animal Co. Ltd) v 9.tydnu véku s télesnou
hmotnosti mezi 200 a 250 g od firmy Shanghai SLAC Co. Ltd. bylo dopraveno do
laboratofe nejméné 1 tyden pfed behavioralnim testovanim.

[0234] Potkani byli ubytovani v klecich ve skupinach po dvou (n=2). Zvifata méla
neomezeny pfistup ke standardnimu krmivu pro hlodavce a vodé. V obytnych a
zkuSebnich prostorach pro zvifata byly udrzovany fizené podminky prostfedi a tyto
prostory byly ve vzajemné té€sné blizkosti. V obytnych prostorach pro zvifata se
udrzuji 12hodinové cykly svétlo/tma se svétlem od 6 hodin rano a teplota je
udrZzovana na hodnoté 70 °F/21 °C (v rozmezi: 68-72 °F/20-22°C) a relativni vihkost
v rozmezi 20-40 %. Ve zkuSebnich prostorach byla teplota udrzovana v rozmezi 68—
72° F (20-22 °C) a relativni vlhkost v rozmezi 20-40 %. Zakrok spocivajici ve
vytvofeni léze 6-OHDA:

[0235] Léze zplsobujici denervaci dopaminu (DA) byly provedeny unilateralni injekci
6-OHDA do vzestupné nigrostriatalni drahy. Potkanim bylo podano anestetikum
pentobarbital sodny 40 mg/kg (i.p.) a byli umisténi do stereotaktického ramu. 6-
OHDA byl injikovan do pravého vzestupného DA uzlu v nasledujicich soufadnicich (v
mm) vzhledem k priseciku Sipovitého a véncitého Svu a duralnimu povrchu: (1)
poloha ,toothbar* -2,3, A =44, L = 1,2, V = 7,8, (7,5 ug 6-OHDA), (2) poloha
sfoothbar® +3,4, A =-4,0, L = 0,8, V = 8,0 mm (6 ug 6-OHDA). Alternativné byla

podana pouze jedna injekce s nasledujicimi soufadnicemi: , Toothbar®: - 3,3 mm, AP:
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-1,8 mm, ML: -2,0 mm, DV: -8,6 mm (18 1. g/6 . | 6-OHDA). Injekce neurotoxinu byly
provedeny rychlosti 1 ul/min a injek¢ni kanyla byla ponechana na misté po dobu
dalSich 2 az 3 minut.

[0236] Po zotaveni ze zakroku byli vybrani potkani s téméF kompletnimi (>90 %)
Iézemi pomoci rotacniho testu vyvolaného apomorfinem. I.p. injekce 0,5 mg/kg
apomorfinu — HCI (Sigma) ve fyziologickém roztoku navodila protistranné otaceni,
které se povazuje za dlsledek denervované hypersenzitivity receptorl DA v misté
Iéze. Rota¢ni chovani v odpovédi na agonisty DA zhruba koreluje se zavaznosti léze.
Kvantifikace rotacni odpovédi byla u potkan(i stanovena pocitanim otacek za dobu
30 minut. Potkani s poétem bodl za rotaci >6 otacek/min byli vybrani pro dalsi
testy. Zvifata byla nasledné rozdélena do dvou vzajemné si odpovidajicich
podskupin (podle amfetaminové rotace) a byla jim podavana denni lécba, jak je

uvedeno nize.

Léciva a |éCebné rezimy

[0237] L-DOPA methyl ester (Sigma, kat. Cislo D9628 Sarze €. 030M1604V)) byl
podavan v davce 6 mg/kg/den v kombinaci s 15 mg/kg/den benserazidu HCI.
Dlouhodobéa Ié¢ba touto davkou L-DOPA a benserazidu po dobu 3 tydn( byla
podavana vSem potkanim s dobrymi Iézemi za G€elem vyvolani postupného vyvoje
dyskinetickych pohybu. Nasledné byli ze studie vyfazeni potkani, u kterych nedoslo
ke vzniku dyskineze, a potkani s celkovym poctem bodl AIM >28 v pribéhu péti
testovani (zavaznost dyskineze > stupefi 2 u kazdé z axialni, koncetinové a
oroligualni stupnice) byli udrzovani v IéCebném rezimu nejméné dvou injekci L-
DOPA/benserazid za tyden pro udrzeni stabilniho poctu bodl AIM. Vybrani potkani
pak byli rozdéleni do skupin po 9 az 12 zvifatech, které byly vyrovnany, pokud se
jedna o zavaznost AIM. Tato zvifata byla nasledné Ié¢ena pomoci IéCiva a kombinaci

IéCiv, jak je popsano nize.

AIM vyvolané L-DOPA a screeningoveé testy |éCiva

[0238] Potkani byli testovani na AIM, jak je popsano vySe v pfikladu Il s tou

vyjimkou, Ze soucet lokomocnich (LO) nebo axialnich (AX), koncéetinovych (LI) a
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oroligvalnich (OL) bodovych hodnoceni AIM na kazdou zku$ebni fazi byl pouzit pro
Ucely statistické analyzy.
[0239] Pro stanoveni Uc¢inkd konkrétnich davek kombinace buspironu a zolmitriptanu

bylo pouzito nasledujici uspofadani do skupin:

Vehikulum: (fyziologicky roztok, i.p., 30 min pfed L-DOPA, n=6)
Buspiron (1 mg/kg, i.p., n=6)

Zolmitriptan (od Damas-beta, kat. ¢. TSP76106 Sarze ¢. T4903TSP76106,
10 mg/kg, i.p., n=6)

Zolmitriptan (3 mg/kg, i.p.) + Buspiron (1 mg/kg, i.p., n=6)

Zolmitriptan (10 mg/kg, i.p.) + Buspiron (1 mg/kg, i.p., n=6)

Zolmitriptan je podavan 35 minut pfed L-DOPA, zatimco buspiron je podavan 30
minut pfed L-DOPA.

[0240] Vysledky screeningovych testl IéCiva jsou uvedeny na Obrazku 1 a
prokazaly, ze buspiron (1 mg/kg/den i.p.) v kombinaci se zolmitriptanem (3
mg/kg/den i.p. nebo 10 mg/kg/den) vyznamné snizil dyskinezi vyvolanou L-DOPA. Pfi
podavani samotného zolmitriptanu (10 mg/kg/den) ke zmirnéni AIM nedochazi,

zatimco u buspironu (1 mg/kg/den i.p.) jsou AIM zmirnény pouze ¢aste€né.

Priklad V

[0241] Tato studie popisuje vyhodnoceni zolmitriptanu a buspironu u modelu
potkana 6-OHDA pomoci testu na rotujicim valci (rotarod). Pomoci této studie Ize
vyhodnotit 1é€bu kombinaci slouenin podle tohoto vyndlezu z hlediska jejich
sedativnich G¢inkl, a/nebo jejich U¢inkd na motorické funkce srovnanim sedovanych

potkan( a potkan, ktefi dostali pouze injekce fyziologického roztoku.

Test na rotujicim valci ,,rotarod*

[0242] Test na rotujicim valci se provadi za ucelem zjisténi pfipadnych Skodlivych
Gcinkd zkoumanych slou¢enin motorické funkce a koordinaci potkanl. Kratce fe¢eno,
zvifata (30 SD potkanich samct (180-220 g, chovanych interné, pivodem z SLAC
Laboratory Animal Co. Ltd) ve véku 9 tydnu) byla trénovana dvakrat denné po dobu 3
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dna. Potkani byli umisténi do pfistroje se zrychlujicim rotujicim valcem (Shanghai
Jiliang, Cina) pfi po&ateéni rychlosti 4 otacky za minutu (ot/min), pfiemz rychlost se
postupné automaticky zvySovala az na 40 ot/min béhem 300 s. Kazdy trénink skonil,
kdyz zvife spadlo nebo se zachytilo na zafizeni a otacelo se spolu s nim po dvé po
sobé jdouci otacky. Zaznamenavala se doba, po kterou se potkan udrzel na rotujicim
valci. Doba udrzeni se na valci zaznamenana pfi poslednim tréninku byla pouzita
jako vychozi hodnota. Potkani byli rozdéleni do skupin podle nahodného rozdéleni
vychozi hodnoty.

[0243] PFi zkuSebni fazi ¢tvrtého dne byli potkani hodnoceni na rotujicim valci se
stejnym usporadanim, jak je uvedeno vySe, 30 minut po podani davky. Potkanim
byly podavany davky léCiva, jak je uvedeno nize. Davkovani a méfeni na rotujicim
valci provadéli dva vyzkumni pracovnici samostatné. Pentobarbital (15 mg/kg. i.p.)
byl pouzit jako pozitivni kontrola.

[0244] Usporadani do skupin pro zkousky slou¢eniny:

Vehikulum: Fyziologicky roztok, i.p., 30 min pfed testem, n=10
Pozitivni kontrola: Pentobarbital 15 mg/kg, i.p. 30 min pfed testem, n=10

[0245] Kombinace:

Zolmitriptan 3 mg/kg, i.p. 5 min pfed buspironem
Buspiron 1 mg/kg, i.p. 30 min pfed testem, n=10

[0246] Statisticka analyza: Vykon na rotujicim valci se vyjadfuje jako celkovy pocet
sekund stravenych na zrychlujicim se vélci. Data byla analyzovana pomoci
jednosmérného testu ANOVA a Tukeyho post-hoc testu.

Vysledek:

[0247] Viz Obrazek 2.

[0248] Buspiron (1 mg/kg/den i.p.) v kombinaci se zolmitriptanem (3 mg/kg/den i.p.)
nemél zadné statisticky vyznamné Gc€inky na vykonnost u modelu na rotujicim valci v
porovnani s potkany, jimz bylo injekéné podano pouze vehikulum, coz prokazuje, ze

motorické funkce a koordinace nejsou u potkan(l vyznamné sniZzeny po podani
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slou€enin. Ve srovnani s pentobarbitalem se vyznamné snizila doba stravena na

rotujicim valci.

Priklad VI

[0249] Tato studie popisuje vyhodnoceni zolmitriptanu a buspironu u modelu
potkana 6-OHDA. Pomoci této studie Ize vyhodnotit IéEbu zalozenou na kombinaci
sloucenin podle tohoto vynalezu z hlediska jejich sedativnich G¢inkl, a/nebo jejich
Gcginkd na motorické funkce porovnanim sedovanych potkand s potkany, ktefi dostali

pouze injekce fyziologického roztoku.

Test otevieného pole (open field test)

[0250] Test otevieného pole byl pouzit pro stanoveni G€inkd lé¢iva na lokomocni
aktivitu. Potkani byli umisténi do komor s otevienym polem (o rozmérech 40cm x
40cm x 40 cm) 30 minut po podani davky. Po 15 minutach zvykani byla
zaznamenavana lokomoce a analyzovana pomoci aplikace pro sledovani
Enthovision Video Tracking Software (Noldus Information Technology, Holandsko) po
dobu 60 minut. VSechny lokomoc¢ni aktivity byly provedeny béhem faze tmy a pro
eliminaci vSech cCichovych stop byl prostor pfed kazdym testem dlkladné vycistén

70% etanolem (hmot.).

[0251] Uspofadani do skupin pro zkouSky slouceniny:

Vehikulum: Fyziologicky roztok, i.p., 30 min pfed testem, n=10
Pozitivni kontrola: Pentobarbital 15 mg/kg, i.p. 30 min pfed testem, n=10

[0252] Kombinace:

Zolmitriptan 3 mg/kg, i.p. 5 min pfed buspironem

Buspiron 1 mg/kg, i.p. 30 min pfed testem, n=10

[0253] Statisticka analyza: Celkova lokomoc¢ni aktivita je vyjadfena jako celkova

vzdalenost pohybu (cm) a primérna rychlost (cm/s) po dobu 60 minut. Data byla
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analyzovana pomoci jednosmérného testu ANOVA a Tukeyho post-hoc testu.
Lokomocni aktivita v Sesti ¢asovych bodech je vyjadfena jako vzdalenost pohybu
(cm) a pramérna rychlost (cm/s) kazdych 10 minut. Data byla analyzovana pomoci

jednosmérného testu ANOVA a Tukeyho post-hoc testu v kazdém ¢asovém bodu.

Vysledek:

[0254] Viz Obrazek 3.

[0255] Lécba buspironem (1 mg/kg/den i.p.) v kombinaci s zolmitriptanem (3
mg/kg/den i.p.) neméla zadné statisticky vyznamné acCinky na vykony v testu
otevieného pole pfi porovnani s potkany, kterym bylo injekéné podano pouze
vehikulum, b&hem 30 minut pozorovaciho obdobi. Pentobarbital vyznamné sniZil

motorické funkce béhem celkového pozorovaciho obdobi.

Priklad VI

AIM vyvolané L-DOPA a screeningové testy |éCiva

[0256] Potkani byli testovani z hlediska AIM, jak je popsano vyse v pfikladu Il s tou
vyjimkou, Ze soucet lokomoc¢nich (LO) nebo axialnich (AX), kon&etinovych (LI) a
oroligvalnich (OL) bodovych hodnoceni AIM na kazdou zkuSebni fazi byl pouzit pro
Ucely statistické analyzy. Pro stanoveni ucinkd konkrétnich davek kombinace

buspironu a zolmitriptanu bylo pouZzito nasledujici usporadani do skupin:

Vehikulum: (fyziologicky roztok, i.p., 30 min pfed L-DOPA, n=6)

Buspiron (0,5 mg/kg, intraperitonealné (i.p.), n=6)

Buspiron (0,5 mg/kg, i.p.) + Zolmitriptan (od Damas-beta, kat. ¢. TSP76106
SarZe

¢. T4903TSP76106,3 mg/kg i.p.)

Buspiron (0,5 mg/kg, i.p.) + Zolmitriptan (10 mg/kg, i.p.)

Buspiron (1 mg/kg, i.p.) + Zolmitriptan (10 mg/kg, i.p.)

Zolmitriptan byl podavan 35 minut pfed L-DOPA, zatimco buspiron byl podavan 30
minut pfed L-DOPA.
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[0257] Vysledky screeningovych testll IéCiva jsou uvedeny na Obrazku 4 a
prokazaly, Ze buspiron (0,5 mg/kg/den i.p.) v kombinaci s zolmitriptanem (3
mg/kg/den i.p. nebo 10 mg/kg/den) nebo buspiron (1,0 mg/kg i.p.) v kombinaci se
zolmitriptanem (10 mg/kg i.p.) vyznamné snizil dyskinezi vyvolanou L-DOPA. P¥i

podavani buspironu samotného (0,5 mg/kg i.p.) byly AIM zmirnény pouze ¢astecné.

Priklad VIII

Vyrovnavaci kroky predni tlapky (forepaw adjusting steps, FAS)

[0258] Test FAS (Schallert a kol., 1992, Olsson a kol., J Neurosci; 15:3863-75, 1995)
je ve velké mife pouzivan pro méfeni akineze predni tlapky prokazujici citlivost na
ztratu DA a odstranéni nedostatku DA [éEbou spocivajici v jeho nahradé.
Postup pfi testu:

[0259] Zvifata: 60 potkanich samcu kmene Sprague-Dawley (0o hmotnosti 290 az
340 g, pofizenych od firmy SLAC Laboratory Animal Co. Ltd ve véku 8 z 10 tydn().
Potkani byli ubytovani v klecich ve skupinach po dvou (n=2). Zvifata méla
neomezeny pfistup ke standardnimu krmivu pro hlodavce a vodé. V obytnych a
zkuSebnich prostorach pro zvifata byly udrzovany fizené podminky prostredi a tyto
prostory byly ve vzajemné té€sné blizkosti. V obytnych prostorach pro zvifata se
udrzovaly 12hodinové cykly svétlo/tma se svétlem od 6 hodin rano a teplota je
udrzovana na hodnoté 70 °F/21 °C (v rozmezi: 68-72 °F/20-22°C) a relativni vihkost
v rozmezi 20-40 %. Ve zkuSebnich prostorach byla teplota udrzovana v rozmezi 68—
72 °F (20-22 °C) a relativni vlhkost v rozmezi 20-40 %.

Zakrok spodivaijici ve vytvoreni [éze 6-OHDA:

[0260] Léze zplisobujici denervaci dopaminu (DA) byly provedeny unilateralni injekci
6-OHDA do stfedniho uzlu pfedniho mozku, ktery obsahuje vzestupnou
nigrostriatalni drahu. Potkanim bylo podano anestetikum pentobarbital sodny 40
mg/kg (i.p.) a byli umisténi do stereotaktického ramu. 6-OHDA byl podan injekéné do
nasledujicich soufadnic (v mm) vzhledem k priseciku Sipovitého a véncitého Svu a
duralnimu povrchu: ,Toothbar®: -3,3 mm, AP: -1,8 mm, ML: -2,0 mm, DV: - 8,6 mm
(18ng/6ul 6-OHDA). Injekce neurotoxinu byly provedeny rychlosti 0,5ul/min a injekéni
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kanyla byla ponechana na misté po dobu dalSich 2 az 3 minut.

[0261] Po zotaveni ze zakroku byli vybrani potkani s téméf kompletnimi (>90 %)
Iézemi pomoci rotacniho testu vyvolaného apomorfinem. I.p. injekce 0,5 mg/kg
apomorfinu HCI (Sigma) ve fyziologickém roztoku navodila protistranné otaceni, které
se povazuje za dusledek hypersenzitivity receptor DA v misté léze. Rotaéni chovani
v odpovédi na agonisty DA zhruba koreluje se zavaznosti Iéze. Kvantifikace rotacni
odpovédi byla u potkand stanovena pocitanim otacek za dobu 30 minut. Potkani,
ktefi vykonali >180 oto¢ek béhem 30 minut byli vybrani pro dalsi testy. Zvifata byla
nasledné rozdélena do dvou vzajemné si odpovidajicich podskupin (podle

apomorfinové rotace) a byla jim podavana denni lé¢ba L-DOPA.

Léciva a IéCebné rezimy

[0262] Studie byla provadéna na modelovych potkanech s unilateralni Iézi vyvolanou
6-OHDA (600 g az 630 g, ve véku 25 tydnd, z rodi¢u z interniho chovu).

[0263] Pocatecni vychozi hodnota byla stanovena nasledujicim postupem. VSechna
zvirata byla pfed zkousSkou trénovana osobou provadéjici experiment. Potkani byli
trénovani, aby béhali spontanné po rampé do své klece po volné tlapce. Vyrovnavaci
kroky kazdého potkana sestavaly z pohybu ve dvou smérech (dopfedu a dozadu).
[0264] Kazda vychozi hodnota u testu vyrovnavacich kroku sestavala ze dvou
diléich testd za den a vychozi hodnota byla vypoctena jako primér z téchto dvou
dil¢ich testu.

[0265] Kombinovana studie byla provedena na Ctyficeti zvifatech s testem ve
vychozim stavu v ramci modelu s zolmitriptanem (Damas-beta, kat. €. TSP76106,
Sarze €. T4903TSP76106), buspiron (Sigma, kat. ¢. B7148, Sarze €. 042K1763Z) a L-
DOPA (Sigma, kat. ¢. D9628, Sarze ¢. 030M1604V. L-DOPA a benserazid byl
rozpustén ve fyziologickém roztoku (vehikulum 1), zatimco buspiron a zolmitriptan
byly rozpustény v 10% tween-80 (vehikulum 2).

[0266] Usporadani do skupin pro zkousky slouceniny:

1) Vehikulum 1 (fyziologicky roztok) s 15 mg/kg benserazidu HCI (s.c. 60
min pfed provadénim testu) + Vehikulum 2 (10% tween-80, i.p., 30 min pfed
provadénim testu) + Vehikulum 2 (10% tween-80, i.p., 30 min pred

provadénim testu, n=14).
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2)L-DOPA 3 mg/kg s 15 mg/kg benserazidu HCI (s.c. 60 min pred
provadénim testu) + Vehikulum 2 (10% tween-80, i.p., 30 min pred
provadénim testu) + Vehikulum 2 (10% tween-80, i.p., 30 min pfed
provadénim testu, n=14).

3) L-DOPA 3 mg/kg s 15 mg/kg benserazidu (s.c. 60 min pfed provadénim
testu) + 0,5 mg/kg buspironu (i.p.,30 min pfed provadénim testu) + 10 mg/kg

zolmitriptanu (i.p., 30 min pfed provadénim testu, n=14)

[0267] ZkuSebni potkani byli rozdéleni nahodné do 3 skupin, které byly rovnhocenné z
hlediska testu ve vychozim stavu.

[0268] VSechna =zvifata byla pfed zkouSkou trénovana osobou provadéjici
experiment. Potkani byli trénovani, aby béhali spontanné po rampé do své klece po
volné tlapce.

[0269] Vyrovnavaci kroky kazdého potkana sestavaly z pohybu ve dvou smérech
(dopfedu a dozadu).

[0270] Kazda vychozi hodnota u testu vyrovnavacich krokl sestavala ze dvou
dil€ich testl za den a vychozi hodnota byla vypoc¢tena jako primér z téchto dvou
dil¢ich testu.

[0271] Data byla prezentovana jako procento vyrovnavacich kroku postizené tlapky
vuci neporusené tlapce. Tento vypocet naznacuje stupen invalidity pfedni tlapky.
[0272] Bylo zjisténo, ze akutni I1éCba L-DOPA 3 mg/kg (s 15 mg/kg benserazidu)
zmirnila akinezi vyvolanou 6-OHDA zvySenym pouzivanim pfedni tlapky. Akutni
spolu-podavani buspironu (0,5 mg/kg) + zolmitriptanu (10 mg/kg) nemélo vliv na

ucinek L-DOPA (3 mg/kg s 15 mg/kg benserazidu) na akinezi vyvolanou 6-OHDA.

Primérné procento vyrovnavacich krok( v kazdé skupiné bylo vypoéteno
nasledovné: Vehikulum: 64,4%

L-DOPA (3 mg/kg s 15 mg/kg benserazidu): 77,8 %

L-DOPA (3 mg/kg s 15 mg/kg benserazidu) plus buspiron (0,5 mg/kg) +
zolmitriptan (10 mg/kg): 77,9 %

[0273] Pro studium U¢inkd kombinace buspironu (0,5 mg/kg) + zolmitriptanu (10
mg/kg) bez spolupodavani L-DOPA byly zkoumany nasledujici skupiny:
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1) Vehikulum 1 s 15 mg/kg benserazidu HCI (s.c., 60 min pfed provadénim
testu) + Vehikulum 2, (i.p., 30 min pfed provadénim testu) +Vehikulum 2
(i.p., 30 min pfed provadénim testu, n=10).

2) 3 mg/kg L-DOPA s 15 mg/kg benserazidu HCI (s.c., 60 min pred
provadénim testu) + Vehikulum 2 (i.p., 30 min pfed provadénim testu) +
Vehikulum 2 (30 min pfed provadénim testu, n=10).

n=10).

3) Vehikulum 1 s 15 mg/kg benserazidu (s.c. 60 min pfed provadénim testu)
+ 0,5 mg/kg buspironu (i.p., 30 min pfed provadénim testu) + 10 mag/kg

zolmitriptanu (i.p., 30 min pfed provadénim testu, n=10).

[0274] Bylo zjisténo, Ze 3 mg/kg L-DOPA s 15 mg/kg benserazidu HCI vyrazné
zvy$uji vyuZiti pfedni kongetiny. Uginky buspironu (0,5 mg/kg) + zolmitriptanu (10

mg/kg) na pfedni koncetinu nebyly vyrazné odliSné od uginkl L-DOPA.

Priimérné procento vyrovnavacich kroku v kazdé skupiné bylo vypocteno
nasledovné: Vehikulum: 69,5%

L-DOPA (3 mg/kg s 15 mg/kg benserazidu): 77,7 %

Buspiron (0,5 mg/kg) + zolmitriptan (10 mg/kg): 82,0 %

[0275] Vysledky ukazuji, ze kombinace buspironu a zolmitriptanu v davkach, které
jsou schopné zmirfovat abnormalni bezdécné pohyby u modelu potkana pfi
dyskinezi vyvolané L-DOPA nerusSi ucinky L-DOPA na akinezi.

[0276] To dale prokazuje, ze kombinace buspironu a zolmitriptanu by mohla zmirnit
dyskinezi vyvolanou L-DOPA u pacientd s Parkinsonovou chorobou, aniz by doslo k
naruseni pozitivnich G¢inkd L-DOPA. Tato data dale prokazuji, Zze samotna
kombinace buspironu a zolmitriptanu ma pozitivni ucinky na pfiznaky Parkinsonovy

choroby.

Priklad IX

Uginky slougenin u modelu potkana pfi tardivni dyskinezi

[0277] Zolmitriptan v kombinaci s buspironem byl hodnocen z hlediska mozné
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aktivity proti dyskinezi vyvolané reserpinem u mysi. Reserpin v davce 1 mg/kg byl
podan injekéné subkutanné (s.c.) pro vyvolani tardivni dyskineze 1. a 3. dne.
Kombinace zolmitriptanu a buspironu byly podavany intraperitonealné (i.p.) 24 hodin
po 2. injekci reserpinu. Byly méfeny zvykaci pohyby naprazdno (vacuous chewing
movements, VCM) po dobu 10 minut 1 hodinu po 2. injekci v ramci testu sloucenin 4.
dne. Buspiron a zolmitriptan rozpusténé/suspendované v 20% Tween 20/ 0,9% NacCl
byly podavany intraperitonealné v davkovacim objemu 10 ml/kg. VSechny zkuSebni
latky byly pfipraveny tésné pfed pouzitim.

[0278] Mysi samci kmene ICR s hmotnosti 36 + 2 g byli pofizeni od firmy BioLasco
Taiwan, drzitele licence Charles River Laboratories Technology. Zvifata byla
ubytovana ve zvifecich klecich o velikosti 29 x 18 x 13 cm pro 5 mySi. V8echna
zvifata byla udrzovana v hygienickém prostfedi pfi fizené teploté (20 °C — 24 °C), o
relativni vihkosti (50 % — 80 %) s 12hodinovymi cykly svétlo/tma po dobu nejméné tfi
dna pred provadénim studie v laboratofi Ricerca Taiwan, Ltd. Zvifata méla volny
pristup k laboratorni potravé pro hlodavce [MF-18 (Oriental Yeast Co., Ltd.,
Japonsko)] a k pitku s vodou. VSechny aspekty této studie, véetné ubytovani,
provadéni experimentu a utraceni zvifat, byly provadény v obecném souladu s
navodem pro péci a pouziti laboratornich zvifat (Guide for the Care and Use of
Laboratory Animals, National Academy Press, Washington, D. C., 1996).

[0279] Studie byla provedena na skupinach 10 mySich samcu kmene ICR o
hmotnosti 36 + 2 g (pfi pfijezdu). VSem zvifatim byla podana 1. davka reserpinu (1
mg/kg s.c.) 1. den, druha davka reserpinu byla podana po 48 hodinach 3. dne pro
vyvolani tardivni dyskineze. Vehikulum a zkuSebni latky byly podavany injekci
intraperitonealné 24 hodin po 2. davce reserpinu 4. dne. Jednu hodinu po davce
druhé zku$ebni latky byla provedena behavioralni pozorovani Zvykacich pohybu
naprazdno.

[0280] Pro behavioralni hodnoceni byla zvifata umisténa do samostatnych kleci z
plexiskla (13 cm x 23 cm x 13 cm). Na podlahu klece byla umisténa zrcadla, aby bylo
mozné provadét pozorovani pohybl Ust, kdyZz jsou zvifata obracena zady k
pozorovateli. Po obdobi 5 minut zvykani byly pocitany vyskyty zvykacich pohybl
naprazdno (VCM) po dobu dalSich 10 minut. VCM oznacuji jediné otevfeni Ust ve
vertikalni roviné, které neni smérovano k zadnému fyzickému materialu. DoSlo-li k
VCM pfi péci o srst, nebyly tyto pohyby zapocéteny.

[0281] Celkovy pocet VCM v kazdé skupiné byl zaznamenan a byl stanoven priimér
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+ SEM (standardni chyba priiméru) pro kazdou skupinu. Pro srovnani mezi kontrolou
vehikula a lé¢ené skupiny byl proveden jednosmérny test ANOVA nasledovany
Dunnettovym testem. Rozdily se povazuji za vyznamné pfi P<0,05 (*).

[0282] Pocget VCM pro riizné zkuSebni skupiny byl (primér + SEM (standardni chyba

praméru)):

Vehikulum (36,7 + 6,7);
Buspiron (3 mg/kg i.p.) plus zolmitriptan (30 mg/kg i.p.): (7,3 £ 4,6)*.

[0283] Na zavér bylo zjisténo, Zze buspiron v kombinaci s zolmitriptanem vyznamné

snizuje tardivni dyskinezi vyvolanou reserpinem u mysi.

Polozky

[0284] Nasledujici polozky slouzi k dalSimu popisu tohoto vynalezu:
1. Farmaceuticka kompozice zahrnujici pfinejmensim jednu slouceninu,
pficemz tato sloucenina je bud agonistou dvou nebo vice serotoninovych
receptorl vybranych ze skupiny receptort

- 5-HT1B
- 5-HT1D
- 5-HTLF,
nebo selektivnim agonistou receptoru 5-HT1 D nebo selektivnim agonistou

receptoru 5-HT1 F nebo jejich farmaceuticky pfijatelnym derivatem, a
pficemz tato kompozice dale obsahuje agonistu receptoru 5-HT1 A nebo
jeho farmaceuticky pfijatelny derivat,

pro Ié€bu, prevenci nebo zmirnéni poruch pohybového ustroji.

2. Farmaceuticka kompozice podle polozky 1, pficemz slouCenina je
agonistou receptoru 5-HT1 B a receptoru 5-HT1 D nebo jeho farmaceuticky
pfijatelnym derivatem.

3. Farmaceutickda kompozice podle predchozich polozek, pficemz
sloucenina je selektivnim agonistou receptoru 5-HT1 D nebo selektivnhim
agonistou receptoru 5-HT1 F, nebo jejich farmaceuticky pfijatelnym
derivatem.

4. Farmaceutickda kompozice podle predchozich polozek, pficemz
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slou¢enina je agonistou receptoru 5-HT1 B, receptoru 5-HT1 D a receptoru
5-HT1 F nebo jejich farmaceuticky pfijatelnym derivatem.

5. Farmaceutickda kompozice podle pfedchozich polozek, pficemz
slou¢enina ma vyssi afinitu, a/nebo Ucinnost aktivace receptoru pro receptor
5-HT1 D v porovnani s receptorem 5-HT1 B.

6. Farmaceuticka kompozice podle predchozich polozek, pficemz
slou¢enina ma vyssi afinitu, a/nebo ucinnost aktivace receptoru pro receptor
5-HT1 D v porovnani s receptory 5-HT1 B a 5-HT1 F.

7. Farmaceuticka kompozice podle predchozich polozek, pficemz
slou¢enina je zvolena ze skupiny obsahujici sumatriptan, zolmitriptan,
rizatriptan, naratriptan, almotriptan, frovatriptan a eletriptan nebo jejich
farmaceuticky pfijatelnych derivata.

8. Farmaceuticka kompozice podle predchozich polozek, pficemz
slouéeninou je COL-144, LY334370, LY344864 nebo jejich farmaceuticky
pfijatelny derivat.

9. Farmaceuticka kompozice podle predchozich polozek, pficemz
slou¢enina se podava v davkach 0,05 az 200 mg/den.

10. Farmaceuticka kompozice podle pfedchozich polozek, pficemz
slou¢enina se podava v davkach 0,5 az 60 mg/den napfiklad v davkach 0,5
az 10 mg/den.

11. Farmaceuticka kompozice podle predchozich polozek, pficemz
sloucenina se podava v jednorazovych davkach 0,05 az 100 mg/kg télesné
hmotnosti.

12. Farmaceuticka kompozice podle predchozich polozek, pficemz
agonista receptoru 5-HT1 A je zvolen ze skupiny obsahujici alnespiron,
binospiron, buspiron, gepiron, ipsapiron, perospiron, tandospiron, befiradol,
repinotan, piklozotan, osemozotan, flesinoxan, flibbanserin a sarizotan nebo
jejich farmaceuticky pfijatelnych derivata.

13. Farmaceutickd kompozice podle pfedchozich polozek, pficemz
agonistou receptoru 5-HT1 A je tandospiron, gepiron nebo buspiron nebo
jejich farmaceuticky pfijatelny derivat.

14. Farmaceuticka kompozice podle predchozich polozek, pficemz
slou¢enina je zvolena ze skupiny obsahujici zolmitriptan a frovatriptan nebo

jejich farmaceuticky pfijatelny derivat a agonista receptoru 5-HT1 A je
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zvolen ze skupiny obsahujici buspiron, tandospiron nebo gepiron nebo jejich
farmaceuticky pfijatelny derivat.

15. Farmaceuticka kompozice podle predchozich polozek, pficemz
slouceninou je zolmitriptan nebo jeho farmaceuticky pfijatelny derivat a
agonistou receptoru 5-HT1 A je buspiron nebo jeho farmaceuticky pfijatelny
derivat.

16. Farmaceuticka kompozice podle predchozich polozek, pricemz
agonista receptoru 5-HT1 A se podava v davkach 0,05 az 500 mg/den.

17. Farmaceuticka kompozice podle pfedchozich polozZek, pficemz agonista
receptoru 5-HT1 A se podava v davkach 0,5 az 100 mg/den napfiklad v
davkach 0,5 az 30 mg/den.

18. Farmaceuticka kompozice podle predchozich polozek, pricemz
agonista receptoru 5-HT1 A se podava v davkach 0,5 az 100 mg/den a
sloucenina se podava v davkach 0,5 az 60 mg/den jako napfiklad, pficemz
agonista receptoru 5-HT1 A se podava v davkach 0,5 az 30 mg/den a
slou¢enina se podava v davkach 0,5 az 10 mg/den.

19. Farmaceuticka kompozice podle predchozich polozek, pficemz
agonista receptoru 5-HT1 A se podava v jednorazovych davkach 0,05 az
100 mg/kg télesné hmotnosti.

20. Farmaceuticka kompozice podle predchozich polozek mize dale
obsahovat jednu nebo vice druhych ucinnych slozek.

21. Farmaceuticka kompozice podle pfedchozich polozek dale obsahujici
jednu nebo vice druhych uc€innych slozek zvolenych ze skupiny, ktera
obsahuje latky zvySujici koncentraci dopaminu v synaptické Stérbiné,
dopamin, L-DOPA nebo agonisty dopaminového receptoru nebo jejich
farmaceuticky pfijatelné derivaty.

22. Farmaceuticka kompozice podle pfedchozich poloZzek dale obsahujici
jednu nebo vice druhych ucinnych slozek zvolenych ze skupiny latek, které
zmirfuji pfiznaky Parkinsonovy choroby nebo které se pouzivaji k 1éEbé
Parkinsonovy choroby.

23. Farmaceuticka kompozice podle predchozich polozek, pficemz
slouceninou je zolmitriptan nebo jeho farmaceuticky pfijatelny derivat a
agonistou receptoru 5-HT1 A je buspiron nebo jeho farmaceuticky pfijatelny

derivat dale obsahujici L-DOPA nebo jeho farmaceuticky pfijatelny derivat.
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24. Farmaceuticka kompozice podle pfedchozich polozek dale obsahujici
dvé nebo vice druhych ucinnych slozek, pficemz jednou je L-DOPA a
druhou je inhibitor dekarboxylazy jako napfiklad carbidopa nebo
benserazid.

25. Farmaceuticka kompozice podle polozky 24, pfi¢emz inhibitorem
dekarboxylazy je carbidopa nebo benserazid.

26. Farmaceuticka kompozice podle pfedchozich polozek dale obsahujici
dvé nebo vice druhych ucinnych slozek, pficemz jednou je L-DOPA a
druhou je inhibitor COMT.

27. Farmaceuticka kompozice podle polozky 26, pfiemz inhibitorem COMT
je tolkapon nebo entakapon.

28. Farmaceuticka kompozice podle predchozich polozek, pficemz
poruchou pohybového Ustroji je porucha pohybového Ustroji souvisejici se
zménénymi hladinami synaptického dopaminu.

29. Farmaceuticka kompozice podle prfedchozich polozek, pficemz
poruchou pohybového ustroji je jedna nebo vice poruch zvolenych ze
skupiny obsahujici tardivni dyskinezi, akatizii, Parkinsonovu chorobu,
poruchy pohybového Ustroji souvisejici s Parkinsonovou chorobou, jako je
napfiklad bradykineze, akineze a dyskineze, jako napfiklad dyskineze
vyvolana L-DOPA.

30. Farmaceuticka kompozice podle pfedchozich polozek, pficemz
poruchou pohybového Ustroji je jedna nebo vice poruch zvolenych ze
skupiny obsahujici Parkinsonovu chorobu, poruchy pohybového ustroji
souvisejici s Parkinsonovou chorobou jako je napfiklad akineze a
bradykineze, a dyskineze, jako napfiklad dyskineze vyvolana L-DOPA.

31. Farmaceuticka kompozice podle predchozich polozek, pficemz
poruchou pohybového Ustroji je dyskineze souvisejici s Parkinsonovou
chorobou jako je napfiklad dyskineze vyvolana L-DOPA.

32. Farmaceuticka kompozice podle pfedchozich poloZzek, pficemz
poruchou pohybového Ustroji je tardivni dyskineze.

33. Farmaceuticka kompozice podle predchozich polozek ve slozeni
vhodném pro parenteralni podavani.

34. Farmaceuticka kompozice podle predchozich polozek ve slozeni

vhodném pro enteralni podavani jako napfiklad peroralni podavani.
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35. Farmaceutickda kompozice podle predchozich polozek ve slozeni
vhodném pro pfekonani hematoencefalické bariéry.

36. Sloucenina pro Iécbu, prevenci nebo zmirnéni poruch pohybového
Ustroji, pficemz tato slouc€enina je definovana v kterékoli z polozek 1 az 35.
37. Zplsoby pro Ié¢bu, prevenci nebo zmirnéni poruch pohybového Ustroji
zahrnujici jeden nebo vice krokl spocivajicich v podavani uc¢inného
mnozstvi farmaceutické kompozice nebo slouceniny, jak je definovano v
kterékoliv z polozek 1 az 35, osobg, ktera ji potfebuje.

38. Zplsob podle polozky 37, pficemz sloucenina, jak je definovana v
kterékoliv z polozek 1 az 35, se podava v davkach 0,05 mg/den az 200
mg/den.

39. Zpusob podle polozek 37 az 38, pfi¢emz slou€enina, jak je definovano v
kterékoliv z polozek 1 az 35, se podava v davkach 0,5 mg/den az 60
mg/den jako napfiklad v davkach 0,5 mg/den az 10 mg/den.

40. Zpusob podle polozek 37 az 39 dale obsahujici krok soucasného,
postupného nebo oddéleného podani ucinného mnozstvi jedné nebo vice
druhych G€innych slozek.

41. Zpusob podle polozek 37 az 39, pfi¢emz slouc¢enina, jak je definovana v
polozkach 1 az 35, se podava soucCasné, postupné nebo oddélené v
kombinaci s u€innym mnozstvim agonisty receptoru 5-HT1 A.

42. Zpusob podle polozek 37 az 41, pfi¢emz sloucenina, jak je definovana v
polozkach 1 az 35, je podavana soucasné, postupné nebo oddélené v
kombinaci s ucinnym mnozstvim agonisty receptoru 5-HT1 A zvolenym ze
skupiny obsahujici alnespiron, binospiron, buspiron, gepiron, ipsapiron,
perospiron, tandospiron, befiradol, repinotan, piklozotan, osemozotan,
flesinoxan, flibanserin a sarizotan nebo jejich farmaceuticky pfijatelny
derivat.

43. Zpusob podle polozek 40 az 42, pficemz agonista receptoru 5-HT1 A je
zvolen ze skupiny obsahujici buspiron, gepiron nebo tandospiron nebo jejich
farmaceuticky pfijatelny derivat.

44. Zpusob podle polozek 40 az 43, pfiCemz agonista receptoru 5-HT1 A je
podavan v davkach 0,05 mg/den az 500 mg/den.

45. Zpusob podle polozek 40 az 44, pfiCemz agonista receptoru 5-HT1 A je
podavan v davkach 0,5 mg/den az 100 mg/den napfiklad v davkach 0,5
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mg/den az 30 mg/den.

46. Zpusob podle polozek 35 az 45, pficemz farmaceuticka kompozice
nebo sloucenina, jak je definovano v polozkach 1 az 35, je podavana
souCasné, postupné nebo oddélené v kombinaci s jednou nebo vice
druhymi uc¢innymi slozkami zvolenymi ze skupiny obsahujici latky zvysujici
koncentraci dopaminu v synaptické Stérbiné, dopamin, L-DOPA nebo
agonisty dopaminového receptoru nebo jejich farmaceuticky pfijatelny
derivat.

47. Souprava dild obsahuijici farmaceutickou kompozici nebo slouceninu,
jak je definovana v polozkach 1 az 35, pro Iécbu, prevenci nebo zmirnéni
poruch pohybového Ustroji.

48. Souprava dilt podle polozky 47 dale obsahujici jednu nebo vice druhych
ucinnych slozek pro sou€asné, postupné nebo oddélené podavani.

49. Souprava dild podle polozek 47 az 48 dale obsahujici agonistu
receptoru 5-HT1 A.

50. Souprava dili podle polozky 49 dale obsahujici agonistu receptoru 5-
HT1A, ktery je zvolen ze skupiny obsahujici alnespiron, binospiron,
buspiron, gepiron, ipsapiron, perospiron, tandospiron, befiradol, repinotan
piklozotan, osemozotan, flesinoxan, flibanserin a sarizotan nebo jejich
farmaceuticky pfijatelnych derivatd.

51. Souprava dilt podle poloZzek 49 az 50, pficemz agonistou receptoru 5-
HT1 A je gepiron, tandospiron nebo buspiron nebo jeho farmaceuticky
pfijatelny derivat.

52. Souprava dilu podle polozek 48 az 51 dale obsahujici latku zvySujici
koncentraci dopaminu v synaptické Stérbiné, dopamin, L-DOPA, agonisty
dopaminového receptoru nebo jejich farmaceuticky pfijatelny derivat.

53. Zplsob pfipravy farmaceutické kompozice podle polozek 1 az 35
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Naroky

1.
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Farmaceuticka kompozice nebo souprava dilt obsahujici

pfinejmensim jednu slouceninu, pficemz uvedena slou€enina je agonistou
receptortl 5-HT1 D, 5-HT1 B a 5-HT1 F nebo jeho farmaceuticky pfijatelnym
derivatem,

pfitemz uvedena sloucenina je triptan nebo jeho farmaceuticky pfijatelny
derivat a pficemz uvedena kompozice nebo souprava dili dale obsahuje
agonistu receptoru 5-HT1 A nebo jeho farmaceuticky pfijatelny derivat pro
pouziti k 16€bé&, prevenci nebo zmirnéni poruch pohybového ustroji.
Farmaceutickd kompozice nebo souprava dilG pro pouziti podle naroku 1,
pficemz uvedena slou¢enina ma vysSi afinitu a/nebo ucinnost aktivace
receptoru pro receptor 5-HT1 D v porovnani s receptory 5-HT1 B a 5-HT1 F.
Farmaceutickd kompozice nebo souprava dilu pro pouziti podle kteréhokoliv
z predchozich naroku, pfiemz sloucenina je zvolena ze skupiny obsahujici
zolmitriptan, sumatriptan, rizatriptan, naratriptan, almotriptan, frovatriptan a

eletriptan nebo jejich farmaceuticky pfijatelné derivaty.

. Farmaceuticka kompozice nebo souprava dilG pro pouziti podle kteréhokoliv

z predchozich naroku, pfi¢emz agonista receptoru 5-HT1 A je zvolen ze
skupiny sestavajici z buspironu, alnespironu, binospironu, gepironu,
ipsapironu, perospironu, tandospironu, befiradolu, repinotan piklozotanu,
osemozotanu, flesinoxanu, flibanserinu a sarizotanu nebo jejich

farmaceuticky pfijatelnych derivata.

. Farmaceuticka kompozice nebo souprava dil(l pro pouZiti podle kteréhokoliv

z predchozich narok, pfi¢emz slou¢eninou je zolmitriptan nebo jeho
farmaceuticky pfijatelny derivat a agonistou receptoru 5-HT1A je buspiron

nebo jeho farmaceuticky pfijatelny derivat.

. Farmaceuticka kompozice nebo souprava dilt pro pouZiti podle kteréhokoliv

z pfedchozich narokd, pfi¢emz sloucenina se podava v davkach 0,05 — 200
mg/den napfiklad v davkach 0,5 — 60 mg/den napfiklad v davkach 0,5 — 10
mg/den a agonista receptoru 5-HT1 A se podava v davkach 0,05 — 500
mg/den napfiklad 0,5 — 100 mg/den napfiklad v davkach 0,5 — 30 mg/den.

. Farmaceutickd kompozice nebo souprava dilG pro pouziti podle kteréhokoliv

z predchozich narokll dale obsahujici jednu nebo vice dalSich ucinnych



10.

11.

12.
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slozek.

. Farmaceutickd kompozice nebo souprava dilll pro pouziti podle naroku 7,

pficemz uvedena jedna nebo vice dalSich ucinnych slozek jsou zvoleny ze
skupiny sestavajici z: Latek zvySujicich koncentraci dopaminu v synaptické
Stérbiné; latek, které se pouzivaji k 1écbé Parkinsonovy choroby; dopaminu;
L-DOPA; agonistd dopaminového receptoru nebo jejich farmaceuticky
pfijatelnych derivatl; inhibitord dekarboxylazy; inhibitord COMT (katechol-O-
methyltransferazy); antagonisti NMDA (N-methyl-D-aspartatu); inhibitorG
MAO-B; modulator(i serotoninového receptoru; agonistt receptoru opiatu
kappa, modulatorl GABA (kyseliny gamma-aminomaselné), modulatord

neuronovych draslikovych kanald a modulatort receptoru glutamatu.

. Farmaceuticka kompozice nebo souprava dilG pro pouZiti podle kteréhokoliv

z naroku 7 a 8, pfitemz slouc¢eninou je zolmitriptan nebo jeho farmaceuticky
pfijatelny derivat, agonistou receptoru 5-HT1A je buspiron nebo jeho
farmaceuticky pfijatelny derivat a jedna nebo vice dal$ich G¢innych slozek
zahrnuje L-DOPA nebo jeho farmaceuticky pfijatelny derivat a/nebo inhibitor
dekarboxylazy, a/nebo inhibitor COMT.

Farmaceuticka kompozice nebo souprava dila pro pouziti podle naroku 9,
pficemz inhibitorem dekarboxylazy je carbidopa nebo benserazid; a/nebo
pficemz inhibitorem COMT je tolkapon nebo entakapon.

Farmaceuticka kompozice nebo souprava dild pro pouziti podle kteréhokoliv
z predchozich naroku, pficemz porucha pohybového Ustroji je zvolena ze
skupiny sestavajici z: poruchy pohybového Ustroji souvisejici se zménénymi
nebo porusenymi hladinami synaptického dopaminu; Parkinsonovy choroby;
poruch pohybového Ustroji souvisejicich s Parkinsonovou chorobou véetné
bradykineze, akineze a dyskineze; dyskineze vyvolané L-DOPA; tardivni
dyskineze a akatizie.

Farmaceutickd kompozice nebo souprava dild pro pouziti podle
kteréhokoliv z pfedchozich narokd, pfi¢emz porucha pohybového Ustroji je
zvolena ze skupiny sestavajici z ataxie, dystonie, esencialniho tfesu,
Huntingtonovy choroby, myoklonie, Rettova syndromu, Tourettova
syndromu, Wilsonovy choroby, chorei, Machado-Josephovy choroby,
syndromu neklidnych nohou, kfeCovitého ustrnuti, geniospasmu a poruch

pohybového Ustroji zplsobenych idiopatickym onemocnénim, genetickymi

13.

14.

15.
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dysfunkcemi nebo infekcemi nebo dysfunkci bazalnich ganglii.
Farmaceuticka kompozice nebo souprava dildl pro pouziti podle kteréhokoliv
z predchozich naroku, pfi¢emz porucha pohybového Ustroji je zplsobena
nebo spojena s lécbou léCivem vCetné neuroleptickych IéCiv,
antipsychotickych, antisupresivnich a antiemetickych Ié€iv; nebo je
zplsobena nebo souvisi s vysazenim IéCiv véetné opiatd, barbituratd,
kokainu, benzodiazepin(, alkoholu nebo amfetamind.

Farmaceuticka kompozice nebo souprava dilu pro pouziti podle kteréhokoliv
z naroku 7 az 10, pficemz uvedend jedna nebo vice dalSich G¢innych slozek
maji byt podavany souc€asné, postupné nebo oddélené od uvedené
farmaceutické kompozice nebo soupravy dil(.

Pouziti farmaceutické kompozice nebo soupravy dili obsahujici
pfinejmensim jednu slou€eninu, pfi¢emzZ uvedena sloucenina je agonistou
receptorl 5-HT1 D, 5-HT1 B a 5-HT1 F nebo jejich farmaceuticky
pfijatelnym derivatem,

pficemz uvedena sloucenina je triptan nebo jeho farmaceuticky pfijatelny
derivat a pficemz uvedena kompozice nebo souprava dili dale obsahuje
agonistu receptoru 5-HT1 A nebo jeho farmaceuticky pfijatelny derivat pro
vyrobu medikamentu k 1é¢bé, prevenci nebo zmirnéni poruch pohybového

ustroji.
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Uginek zolmitriptanu (3 mg/kg) + buspiron (1 mg/kg) na potkany, ktefi nebyli
vystaveni zadné Ié€bé, pfi pokusu na rotujicim valci ,rotarod“
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Obr. 1



Celkova draha pohybu (cm)
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Uginek zolmitriptanu (3 mg/kg) + buspiron (1 mg/kg) na potkany, ktefi nebyli
vystaveni zadné Iécbé, pri testu otevieného pole
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