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simlar to chorea but of a nore violent and forceful nature),

been used for many years and remains the gold standard for treatment of PD, alleviates motor

symptoms of PD characterized by the slowness of movement (bradykinesia), rigidity and/or tremor.

15  Itisunderstood that L-DOPA acts as a prodrug which is bio-metabolized into dopamine (DA). DA

in turn activates dopamine receptors in the brain which fall into two classes: D1 and D2 receptors.

D1 receptors can be divided into D; and Ds receptors while D2 receptors can be divided into D,, Ds,

and D, receptors. However, dopamine-replacement therapy does have limitations, especially

following long-term treatment. The duration period response to a dose of L-DOPA becomes

20  progressively shorter over the years, and periods in which the patient responds to the drug become

complicated by the appearance of a range of side-effects.

The side-effects may manifest as dyskinesias, which can be seen either when the patient is
undergoing dopamine replacement therapy or even when the patient is off therapy. Dyskinesias are
25  abnormal involuntary movement disorders. The abnormal movements may manifest as chorea
(involuntary, rapid, irregular, jerky movements that may affect the face, arms, legs, or trunk),
ballism (involuntary movements similar to chorea but of a more violent and forceful nature),
dystonia (sustained muscle contractions, usually producing twisting and repetitive movements or
abnormal postures or positions) and/or athetosis (repetitive involuntary, slow, sinuous, writhing

30  movements, which are especially severe in the hands).
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Adm ni stration o y stimul ati ng dopam ne receptors, such as
t he 1dopani ne netabollc precursor L- DOPA and t he dopam ne agoni st
aponor phites-pydroiigiepanting ¢6-DHDARIcse hayded bf arkésbdesh dinalye T4t dnk theidvddn si de
' whi Chlngaluqa‘t_)lle tool in the investigation of PD at a preclinical level and for the evaluation of novel
therapeutic options (Schwarting and Huston, Prog. Neurobiol. 1996, 50, 275-331). One of the most
widely used 6-OHDA paradigms is the evaluation of rotational behavior in rats which bear a
20  discrete degeneration of the dopaminergic nigrostriatal pathway (Ungerstedt and Aburthnott, Brain
Res. 1970, 24, 485). In this model, 6-OHDA is unilaterally infused into the nigrostriatal pathway,
striatum or medial forebrain bundle (MFB), producing a functional imbalance between the
dopaminergic nigrostriatal systems. Administration of drugs directly stimulating dopamine
receptors, such as the dopamine metabolic precursor L-DOPA and the dopamine agonist
25  apomorphine produces a rotational behavior directed away from the body side in which 6-OHDA

has been infused.

In addition to motor-related deficits, the 6-OHDA model can be used to reproduce other features of
PD. The development of both sensitized rotational behavior as well as abnormal involuntary
30  movements (AIMs) has been observed in rats injected with 6-OHDA either in the striatum or in the
MFB, and chronically treated with L-DOPA, therefore providing further an animal model for the
study of L-DOPA induced dyskinesia (Lundblad, et al. Eur. J Neurosci. 2002, 15,120-132).
During chronic treatment in this model, L-DOPA but not bromocriptine induces a gradual
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the present | nvention ntenpl ates the e corresponding racemc
trans$ mbotluinductidinef gyskinesi, butralsens b ardicanidntfer thprosursdef dyskinhoals of treati ng
Par ki nson's di sease with a | ow dyski nesia induction profile conprising
adm nistering a therapeutically effective ambunt of said conpound. In one

aspect, AR8rdingly, it is expected that above identified compounds can be used to treat dyskinesias and
other related movement disorders such as Huntington’s chorea. Moreover, the present invention
contemplates the use of the corresponding racemic #rans mixture. The present invention further
20  provides methods of treating Parkinson’s disecase with a low dyskinesia induction profile
comprising administering a therapeutically effective amount of said compound. In one aspect, the
treatment of Parkinson’s disease is as efficacious as L-DOPA treatment. Further provided are
methods of reversing dyskinesias or treating Parkinson’s disease comprising administering said

compound and pharmaceutical compositions thereof.

25

SUMMARY OF THE INVENTION

One aspect of the invention is concerned with the wuse of (4aR,10aR)-1-n-propyl-
1,2,3.,4,4a,5,10,10a-octahydro-benzo[g]quinoline-6,7-diol or a pharmaceutically acceptable salt
thereof, in the preparation of a medicament for treating Parkinson’s disease while maintaining a

30  low dyskinesia induction profile.
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Another aspect is directed to a pharmaceutical composition comprising (4aR,10aR)-1-n-propyl-
20  1,2,3,4,4a,5,10,10a-octahydro-benzo[g]quinoline-6,7-diol or a pharmaceutically acceptable salt

thereof, for treating Parkinson’s disease while maintaining a low dyskinesia induction profile.

Separate aspects of the invention relate to a pharmaceutical composition comprising racemic trans-
1-n-propyl-1,2,3,4,4a,5,10,10a-octahydro-benzo[g]quinoline-6,7-diol in the preparation of a

25  medicament for treating Parkinson’s disease while maintaining a low dyskinesia induction profile.

Another aspect is directed to a method of treating Parkinson’s disecase while maintaining a low

dyskinesia induction profile comprising administering a therapeutically effective amount of

(4aR,10aR)-1-n-propyl-1,2,3,4,4a,5,10,10a-octahydro-benzo[ g]quinoline-6,7-diol or a
30  pharmaceutically acceptable salt thereof.

A separate aspect relates to a method of treating Parkinson’s disease while maintaining a low

dyskinesia induction profile a low dyskinesia induction profile comprising administering a
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dyski nesi as. Anot her aspect is directed to a pharmaceutical conposition
conpr i siaseeptableRsalt dlagRyaf.7inthg, prgparption of a medicament for treating Parkinson’s disease while
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pharfmaceuti c acc for treating Parkinson's di sease
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A separate aspect of the invention relates to the use of (6aR,10aR)-7-n-propyl-6,6a,7,8,9,10,10a,11-
octahydro-1,3-dioxa-7-aza-cyclopenta[a]anthracene or a pharmaceutically acceptable salt thereof,

in the preparation of a medicament for reversing dyskinesias.

20
Another aspect is directed to a pharmaceutical composition comprising (6aR,10aR)-7-n-propyl-

6,6a,7,8,9,10,10a,11-octahydro-1,3-dioxa-7-aza-cyclopenta[aJanthracene or a pharmaceutically
acceptable salt thereof, for treating Parkinson’s disease while maintaining a low dyskinesia
induction profile.

25
Separate aspects of the invention relate to a pharmaceutical composition comprising (6aR,10aR)-7-

n-propyl-6,6a,7,8,9,10,10a,11-octahydro-1,3-dioxa-7-aza-cyclopenta[a] anthracene or a
pharmaceutically acceptable salt thercof, in the preparation of a medicament for treating
Parkinson’s disecase while maintaining a low dyskinesia induction profile.

30
Another aspect is directed to a method of treating Parkinson’s disecase while maintaining a low

dyskinesia induction profile comprising administering a therapeutically effective amount of
(6aR,10aR)-7-n-propyl-6,6a,7,8,9,10,10a,1 1-octahydro-1,3-dioxa-7-aza-cyclopenta[a] ~anthracene

or a pharmaceutically acceptable salt thereof.
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[ ?-propyl-2,3,4,4a,5,7,8,9, 10, 10a- decahydr o-| H benzo[ g] qui nol i n- 6-one or a
phar nmac e%nq'tlmlabgpct is directed to a pharmaceutical composition comprising (4aR,10aR)-1-n-propyl-

20  2,3,4.4a5,7.8,9,10,10a-decahydro-1H-benzo[g]quinolin-6-one, or a pharmaceutically acceptable

salt thereof, for treating Parkinson’s disease while maintaining a low dyskinesia induction profile.

Separate aspects of the invention relate to a pharmaceutical composition comprising (4aR,10aR)-1-
n-propyl-2,3,4,4a,5,7,8,9,10,10a-decahydro-1H-benzo[g]quinolin-6-one or a pharmaceutically
25  acceptable salt thereof, in the preparation of a medicament for treating Parkinson’s disease while

maintaining a low dyskinesia induction profile.

Another aspect is directed to a method of treating Parkinson’s disecase while maintaining a low
dyskinesia induction profile comprising administering a therapeutically effective amount of
30  (4aR,10aR)-1-n-propyl-2,3.4,4a,5,7,8,9,10,10a-decahydro-1H-benzo[g]quinolin-6-one or a

pharmaceutically acceptable salt thereof.



acceptable salt thereof, in the preparation of a nedicament for treating
Par ki nson' s di sease while maintaining a | ow dyski nesia induction profile.
Anot her awpeeoto/iosoodi rected to a nmet hod of treating Parkipogmx2e10dise@ase
whil e maintaining a | ow dyski nesia induction profile conprising

adm ni stering a therapeutically effectyve anmount of

(4aR, 10aR) -1 -n-propyl -2, 3,4, 4a,5,7, 8,9, 10, 10a- decahydro-| H benzo[ g] qui nol i n
-6-one or a pharnmaceutically acceptable salt thereof. Another aspect is
S;;?;})gﬂ@rﬁo@@%S%‘S@g&é@eﬁmﬂ@%f P S B U R R R R
(4aR, 10aR}mpeutictp PR¥ve Zmbufts ,4,§R,ﬁoﬁxﬁ%ﬁ&&?@z,i@%@ﬁ@hd,Hﬁl@d&%a{ dro-1H-

g] qui nol 1 n-6-one”or a pharmaceutical |y acceptable salf t'héreof. SETAILED
DESCRI PTie@r¢[glqeinclonpoonas: mkmdreutpriseantptiblvsiithaenfcont ain two chira
centers (denoted with in the bel ow fornmula) The conpounds of the invention
can exist in tw different diastereoneric forns, the cis- and transisoners,
bot h”of which can exist in two enantioneric forns. The present invention
rel at es aTXIIIED DRSCRiEN®N acenmat e and the (4aR, 10aR)-enantioner. (4aS
10aR) - enanti oner (4aS 10aS)-enantioner As previously indicated, the present
i nvent i drhei nipaseld of thet rescui isvawien yonthiattwl 4hiRy] cti@aR)ddnotedvapyT in the below
I,2,3,4,4a1§ 10, 10a- oct ahydr o- benzo[ g] qui nol i ne-6, 7-diol (herein referred
to as "GBW% @nd 10") reversed dyskinesias induced by L-DOPA/ benserazi de and
aponorphine in rats | esioned with 6-OHDA. :gﬁ correspondi ng trans racenate

also falls within the scope of this inventien. Additionally, the conpound
of the present invention contain two _gchigal_centers (denoted with in the
bel ow fornul a) The conpound of the i bn fan exist in two different

di astereoneric fornms, the cis- angytr@ otfers, both of which can exist in
two enantioneric fornms. The present icavention relates only to the trans

racenmate_and the (6aR, . 10aR)-enantionmer. a s diastereoners a s racemate of
f or il a The(cgarounsia of the iaisRi e cYigds Mo difFeattpsrepmsiic forms, the cis- and rrans-

isomers, both of which can exist in two enantiomeric forms. The present invention relates only to

the trans racemate and the (4aR, 10aR)-enantiomer.

0L L

OH OH OH
cis diastereomers cis racemate of formula | (4aR, 10aS)-enantiomer (4aS, 10aR)-enantiomer

trans diastereomers H H H
N
\;j %w]
HO HO HO

OH OH OH

racemates enantiomers

trans racemate of formula l (4aR, 10aR)-enantiomer (4a8, 10a8)-enantiomer

15  As previously indicated, the present invention is based on the discovery that (4aR,10aR)-1-n-
propyl-1,2,3.4,4a,5,10,10a-octahydro-benzo[g]quinoline-6,7-diol (herein referred to as “Compound
10”) reversed dyskinesias induced by L-DOPA/benserazide and apomorphine in rats lesioned with

6-OHDA. The corresponding trans racemate also falls within the scope of this invention.

20  Additionally, the compound of the present invention contain two chiral centers (denoted with * in

the below formula)



trans diastereoners of fornmula | 10aR)-enantionmer (6aS 10aS)-enantioner As
previously indicated, the present invention is based on the discovery
(6aR, 10aRyeozo1oA9prvepy! - PCT/DK2010/050051

6, 6a, 7, 8,9, 10, 10a, | | - oct ahydr o- |, 3-di oxa- 7- aza- cycl opent a[ a] ant hr acene
(herein referred to as "Conpound 11") geversed dyskinesi as induced by

L- DOPA/ benser azi de and aponorphine in rats |esioned with 6- CHDA
Furthernore, the present invention is based on the discovery that (4aR,
10aR)-I -n-propyl-

2,3,4,4a,5,7,8,9, 10, 10a- decahydr o-| H benzo[ g] qui nol i n- 6-one (herein
referred to as Compound 12) has favorable ofiles inrats with unilateral
6- OHDA | esions. It induce sless dys t han L- DOPA and aponor phi ne,
and reduces L-DOPA induced dyski neq g¢f fectively than D2 agonists,
as exenplified by pram pexole. The S r i s explained in greater detai
bel ow but this description is not - [y ended to be a detailed catal og of al
the different ways in which the invention may be inplenented, or all the
featur esTltehampnmd d:feheaiddmt[on oart dxest imsitoadifferemvdasteramebe formist tho nis- Al rused

herein, "dyskinesia" .refers.to a condjtian_.characterized by abnornal
i nvol u ntl%ﬂr@e r’th§Cht HACXish B ROSHRTINMSHE TN TSR RT Evestion relftey Myioons

known asthé}?gnst?gc%%{ate%ﬂgr{e'(éaR-ﬁbﬁ{)dé{ﬁﬂﬁidﬂ?e%' a may be an "L-DOPA-induced
dyskinesia” that arises and is a conplication of the treatnent of

Par kiSnson' s di sease (the npbst conmon basal ganglia di sease). Dyskinesia can
physically manifest in two for mBgechoLea.and dystoni a. Chorea consists of

i nvol untary, continuous, purposelegs, abrupt, rlapid, brief,Junsustained and
irregul ar novenents that flow frofm one part off the body t of anot her.
Dystonia refers to sustain co §s th gwseytwi sting and
repetitive novenments or a st uplegA i DA - Aeatnment” refers
to inhibiting the di seased of disorderd_dither phyé{g 1y, (e.g.,
stabilization of asdicsaer nisbl.ee.sympt orr) (4R, 1|aal§rynsnrom ogi eal oLRyepam.(me g.,
stabilization of @ physical paranmeter), or 0013 and |nn|1LL at | east one

physi cal paranet ef*{##ir€ti may not di scerniblg to the patieéent.

L0000 000

trans racemate of formula | GaR 10aR)-enantiomer GaS 10a8)-enantiomer

As previously indicated, the present invention is based on the discovery (6aR,10aR)-7-n-propyl-

6,6a,7,8,9,10,10a,11-octahydro-1,3-dioxa-7-aza-cyclopenta[a]anthracene (herein referred to as

“Compound 117°) reversed dyskinesias induced by L-DOPA/benserazide and apomorphine in rats
10 lesioned with 6-OHDA.

Furthermore, the present invention is based on the discovery that (4aR,10aR)-1-r-propyl-
2,3,4,4a,5,7,8,9,10,10a-decahydro-1H-benzo[g]quinolin-6-one  (herein  referred to as
Compound 12) has favorable profiles in rats with unilateral 6-OHDA lesions. It induce sless
15  dyskinesias than L-DOPA and apomorphine, and reduces L-DOPA induced dyskinesias more

effectively than D2 agonists, as exemplified by pramipexole.

The invention is explained in greater detail below but this description is not intended to be a
detailed catalog of all the different ways in which the invention may be implemented, or all

20  the features that may be added to the instant invention.



Further, "treating" or "treatnent" refers to delaying the onset of the

di sease or disorder or at |east synptons thereof in a patient which may be
exposed twoanigpwedsposed to a di sease or di sorder evenpChmghiddsadsipati ent
does not yet experience or display synptons of the di sease or disorder.
"Therapeutically effective anount” refgers to the anmount of a conpound that,
when adm nistered to a patient for treating a disease or disorder, is
sufficient to affect such treatnment for the disease or disorder. The
"therapeutically effective amount” will vary depending on the conpound, the
dlseasela?nﬂpg%gder and its severity and the age and wei ght of the patient
to be treatgd h@i%musﬁ%lﬁfe'éﬁ* rfefel;sh?o Rh E@rﬁiﬁlon""ﬂialreﬁtéﬁ%d“b@' Mridema 1n9Wfuntary
dyskinesia profile® refers to the dyskinesia profile as seen in patients
who havembeammEHEEHdewoamcbmmhnmmubﬁddﬂawmneggmnhEMmmwﬂbtb@nlgm@bafﬂgnts

i nvol vi ng conti nuouys dopani ner | at i,on are de i bed in toc and
a anov, REGRBiLBY S50 ZBERA- BBy Ml Hhes e BT et Slpbftut

Neur gl ogead@@ of Antkinsbh's dith&: (ths ffost '%‘énﬁ*&ﬁidbzﬁkﬁ ghriblia dlsease[) Dysklnesw can
(4aR 10aR)-1-/?-propyl -1, 2,3,4,4a,5, 10, 10a- oct ahydr o- benzo[ g] qui nol i ne-6, 7-

di ol as Rhygerllrmpaniiest Dptvesyforms chorea angfdyistonid. €lepreasconsstp ofingio luafaryAeoniigeads,
her ei n

(6aR 10dHRCIRS iR RgYIch Wsetaped g Hreuit RS fhas gy diom Ut ol ope
nta[ a] tAnbbeyaee Btothes. D@it@fﬁa eéfeits 0to asuistin e ainele Jc&ntﬁﬁetlbtisemaﬂ1@u§é Byisting and
(4aR, 10aR)-| -n-propyl -2, 3,4, 4a,5,7, 8,9, 10, 10a- decahydr o-| H- benzo[ g] qui nol i n
“6- one 'EIES MOy Qs gbRMAlPosHRSound 12. Cbnpound 10, 11 or 12 may be
usedopto treat dyskinesia as a monotherapy (i.e. use of the conpound al one);

as an adj ?1%1 I81r G@&Hﬁ%ft QU3 &801 E)l? %4% %_ g@é‘ no?t dlgoréérdgth%Ir ]é)%gglgallﬁat'esed by

t he conposi Bn (e.g. as an a ponor p o>t reat

par Ki ns aibéizatiatdfa fdlis‘éémtb[e @inmm)p@hymeloglchlm (@g)rmufzdnmf atpﬁyﬁd:a\l/pﬁaméter)
conbination with other treatnments which al sq reduce dyskinesia .g.. opioid

recept ororé’ﬁfha@%(h i@t@ at lgpst %@W@‘P@d@fﬁwﬂ vdhehapay iﬂ@ttlze digcgHnbipith eopatlent
CBl ant agapi, Nh@ I %19["‘ @0k @(ggéléct)ﬁﬁéthe eafely gf‘ﬁllre%s%asre%? ARbRAr or at lcast
"hi's nists, and gl obus

antagonlsts receptor

paIHﬁdusﬁsmmmnahamﬁdnmmmhaMsﬂhdsnmykdeﬁpxbdaiurpmdmmmaikomﬁmaﬁherﬂﬁeﬂent

i nvention |%> %{Lher co cerned with the & qcurrent %Pa ate or,. sequenti al
ough t 1Sp tthe di

use in tehzgn at patlent 0€s not yet experience or ay symptoms o scase or disorder.
"Therapeutically effective amount” refers to the amount of a compound that, when administered to
a patient for treating a disease or disorder, is sufficient to affect such treatment for the disease or
20  disorder. The "therapeutically effective amount" will vary depending on the compound, the disease

or disorder and its severity and the age and weight of the patient to be treated.

As used herein, the phrase "while maintaining a low dyskinesia profile" refers to the dyskinesia
profile as seen in patients who have been treated via continuous dopaminergic stimulation.

25  Treatments involving continuous dopaminergic stimulation are described in Stocchi and Olanow,
Neurology 2004, 2004, 62, S56-S63; and Hilary, ef al., Journal of Neurology 2004, 251, 11, 1370-
1374.

As used herein, (4aR,10aR)-1-n-propyl-1,2,3,4,4a,5,10,10a-octahydro-benzo[g]quinoline-6,7-diol
30  asapotent D1/D2 agonist is referred to as Compound 10.

As used herein, (6aR,10aR)-7-n-propyl-6,6a,7,8,9,10,10a,11-octahydro-1,3-dioxa-7-aza-

cyclopenta[a]anthracene is referred to as Compound 11.



treatment of Parkinson's di sease while reduci ng dyski nesia i nduced by

L- DOPA or a dopam ne agoni st conprising adm nistering a therapeutically

ef f ecti vewerminte7@k Conpound 10, 11 or 12 or a phar macerCiroa2030/Eads
thereof. In one enbodinent, the dyskinesia is associated with a basal
ganglia-rel ated novenent disorder. In gpother enbodi ment, the dyskinesia is
associ ated with Parkinson's di sease. One enbodi nent relates to dyski nesi a
associated with idiopathic Parkinson's disease or post encephalitic

Par ki nsoni sm | n one enbodi nment, the dyskinesia is associated with

of f-dystonia in Parkinson's disease. In a separate enbodi nent, the

dyski nesi a,Qf insksh, MRy 0§R51?:n@§r61%@-§,394f,4a35,iéé‘,@,rl R @&Héc%hﬁﬁ!&@il-ﬂeﬁz&[é]iagiho lin-6-

Par ki nson’ s di sease. In yet another embodi ment, the dyskinesia
associ atad [lwir¢in raffordne aeCongluad é2ent t herapy. I n one enbodi nent, dopam ne

repl acenent therapy agent is selected fromthe group consisting of

rotigotine, ropinirole, pram pexole, cabergoline, bronocriptine, |isuride,
pergal i C@m&ﬂm@@%, Anhrapo iRy P fRd !t tRAE dpkReh BN mohfiBedyp kicN@sd af ki
established as a result of repeated adm nistration of L- A. As previously

i ndi cat el@mppsl Peredicastan adiuagt foormppBiongde prayentadypiagtivesedscaticeta lcausetpp it i on
conpri si ound_ 10, . [l A eut i cal G :

Chereot SRR atadfds5 1 B0Ra P BN BRPRFEM o it BRIEPRRR P E) b

di sease aMinhvelxpihBicampoung ndayl vgicinsik ico@Binatidnnehitic bthemtrqatnidntd ehiclanigo teduce
pharmaceutical conposition conprising racemc trans-1-n-propyll,

2, 3, 4, 4dyskingia) (F2 Opioith JRIERIOH BHILMI S (AneslreneEcentar- dntgroniss, tqanagregh Bl on
of . T o e . ’ i N W
e T e T
conposi tagomistachdd globusapallydus/subyiralsas neclddd@sBnidady Wrainatimulatiory. one enbodi nent ,
the MAO-B inhibitor is selegine. In a separate enbodi nent, the MAO B
inhibitor is rasagiline. In another enbadinent, the invention relates to a

phar macelltci REaeniciavpgen iy Stheroiopeerasdnyity therropasint searas oetoreentiphescdintitnt  of
Compoundlfhent &f Pgrkﬂigon'soﬁise%seoazﬁﬁ@%ﬁaﬁé ﬁ%ﬁ%si@%(fﬁ%@% ¢ -86P4 or a dopamine

15  agonist comprising administering a therapeutically effective amount of Compound 10, 11 or 12 or

a pharmaceutically salt thereof.
In one embodiment, the dyskinesia is associated with a basal ganglia-related movement disorder.
20 In another embodiment, the dyskinesia is associated with Parkinson’s disease.

One embodiment relates to dyskinesia associated with idiopathic Parkinson's disease or post-

encephalitic Parkinsonism.
25  In one embodiment, the dyskinesia is associated with off-dystonia in Parkinson's disease.

In a separate embodiment, the dyskinesia arises as a side-effect of a therapeutic agent to treat

Parkinson’s discase.

30  In yet another embodiment, the dyskinesia is associated with dopamine replacement therapy. In
one embodiment, dopamine replacement therapy agent is selected from the group consisting of
rotigotine, ropinirole, pramipexole, cabergoline, bromocriptine, lisuride, pergolide, L-DOPA and

apomorphine.



addition salt thereof, and one or nore pharmaceutically acceptable
carriers, diluents and excipients. In a specific enbodi nent of the

i nvent i onwotbm/omiyerl i s a human subj ect. The therapeut pcalligpoafdsedsti ve
amount of Conpound 10, 11 or 12, calculated as the daily dose of Conpound
10, 11 or 12 above as the free base, ig suitably between 0.01 and 125

ng/ day, nore suitable between 0.05 and 100 ng/day, e.g. preferably between
0.1 and 50 ng/day. In a specific enbodinent, the daily dose of Conpound 10,

11 or 12 is between 1,0 and 10. / a I n anot her enpodi.nent., ily
dose of BGRpEHRRIIIEN thadysKingya jsg P@gs odh s riesy i gfiereatest adgyimysiption ﬂfh %Dgﬂ%‘ar ate
enbodi nent, the daily dose of Conpound 10, 11 or 12 is about 0.10 ng/day.

In a fur d e S ¢an

corpri 51 g 7S BEARS. H° plsRE AhlRoR OGS (3" lnd Q] RokBihon,

enbodi mainprisihg (Eommuhd olo, pirlovr cles oan phaaadeoticalll adckqrabdo rydt |t]$aremgT ﬁr aha

0.001 ng to 0.10 ound 1 11 or 12.1n a further enbodjnent, the

Chvert JHR3FGoR gbe THiRaman o bTHIPaTASe FqS‘FSF@F Hﬁlalf‘ EHRGIHE g™ S@nﬁlang of

CompoundndiRtion bréHle, Lehd_ oNa %hgﬁﬁa%&%'éaleém%sﬁ@ﬂtconﬁaﬂﬁné YRR 90nRT O

oral formulation conprising fromO. 10 Compound 10, 11 or 12

PharnacehlBééh5yOA@@egﬂa@heb@E¢mkwﬂnhwn@ﬁdmﬂOnﬂxﬂmnwnmzmﬂﬁhnsmdwmnmn1br

pharnaceut . acce tabl e .aci d additi Its Wi t e variety of

b gant o s hastn@Acatr g R &iinAate b LNheERikSe MelleR gl <% nvent Lon. A

pharnaceutlcally acceptabl e acid addition salt of Conpound 10, 11 or 12 is

formgd fihom @rn@cﬁﬁrﬁ@@ctﬁélﬁﬂaﬁﬁbdeﬁm%?@o%ﬁio@%@ adftficFha@BcdnSHorid& d MBIt he art.

Such salts include the pharnaceutical |y acceptable salts listed i n Journal

of Pharmaceutical Science, 1977, 66, 2-19 and are known to the skilled

per son. M;apbmwlrnﬁodﬂregamlhed\m Bsmhlbﬂmt 1k selégitian Bucsepsalctesnbodimdentghe MAO-B

hydr ochl.o %¢ Qy bromc, hydriodic, nitric, sulphuric, phosphoric,

hy pophosPHBIqrdS repg Qﬁhosphorlc pyrophosphoric, and the like. Salts derived

fromorganic acids, such as aliphatic nmono and dicarboxylic acids, phenyl

substi t ut e X (o] o§%ﬁj [ S,

ar O?gt | gha%ogﬂle#%gﬁglb&ﬂ%ﬁﬂ 4 1@%&{091 yaddsan é%h@tﬂg&cgﬁfggl oSRBA! c%hff)n?iﬁé d;
therapeutically effectlve amount of Compound 10, 11 or 12, or a pharmaceutically acceptable acid

addition salt thereof, and one or more pharmaceutically acceptable carriers, diluents and excipients.

In a specific embodiment of the invention, the mammal is a human subject.

20
The therapeutically effective amount of Compound 10, 11 or 12, calculated as the daily dose of

Compound 10, 11 or 12 above as the free base, is suitably between 0.01 and 125 mg/day, more
suitable between 0.05 and 100 mg/day, ¢.g. preferably between 0.1 and 50 mg/day.

25  Inaspecific embodiment, the daily dose of Compound 10, 11 or 12 is between 1.0 and 10 mg/day.
In another embodiment, the daily dose of Compound 10, 11 or 12 is less than about 1.0 mg/day.
In a separate embodiment, the daily dose of Compound 10, 11 or 12 is about 0.10 mg/day.

30
In a further embodiment, the invention provides an oral formulation comprising from 0.001 mg to

125 mg of Compound 10, 11 or 12.

In a further embodiment, the invention provides an oral formulation comprising from 0.001 mg to

35  0.100 mg of Compound 10, 11 or 12.



aromatic sulfonic acids, may al so be used. Such pharmaceutically acceptable
salts thus include the chloride, brom de, iodide, nitrate, acetate,

phenyl acewet2e10/d9ro9k| uor oacet ate, acryl ate, ascorbate, beozwmat2610/050051

chl orobenzoat e, dinitrobenzoate, hydroxybenzoate, nethoxybenzoate,

met hyl benzoat e, o-acetoxybenzoate, isoputyrate, phenyl butyrate,

a- hydroxybutyrate, butyne-I|, 4-dicarboxyl ate, hexyne-I, 4-di carboxyl at e,
caprate, caprylate, cinnanate, citrate, formate, funmarate, glycollate,
hept anoat e, hippurate, lactate, nalate, naleate, hydroxymal eate, nal onate,
mandel at e, nesyl ate, nicotinate, isonjicotinate, oxal ate, phthal ate,

t er apht Haladughcr spdedigicat dhe igye@gpna@viies pmerl fsmslstiomernantisyg) frany 0 d ang to
sebacat g, i b , benzenesul fonate, p-bronobenzenesul f onat e,
chIorobgkgg%ggsﬁﬁ%ﬁgpgﬁ’g{ﬂ; sul fonate, 2-hydroxyethyl sul fonate,

met hyl sul f onat e, naphthal ene- 1- sul fonate, naphthal ene-2-sul fonat e,
naphtshallgnefurtler enbytiih@Ag i, infentioh pnriss i ondfemukibre aespstrgriaing 0. 10 ang teat e,
and the |ike. Pharmaceutical Conpositions Methods of the preparation of
sol i d phi@rmaekiemeownd dbHl @il ons are also well known in the art. Tablets
may thus be prepared by m xing the active ingredient with ordinary

adj uvant fillers,a i and subsequently conpressing the mxture in
a conveﬁﬁgﬁ?“?%§V%¥¥gﬁﬁgkghqﬁﬁé. Exanpl esof adjuvants, fillers and diluents

conpr i seCatguad 19stiadrl 12nermaseptatth@saticalbpidtegitae adid aduiiicat Qltstvak akvidd aekose,
manni tol, sorbitol talcum  nagnesi um st ear at e, gelatine, | act ose, %uns, and
Ul

t he 10j keof omgapico ek IOEGANIG\AcHES. Schasdp tora, alse path of dhis drvsptiony A Phppgeutically

preservat. Yy o: oYj t r jis W th
Pho act | el B5F adffih SuPQr CRmiSRRL RODHL S RibphHpRl £ SRAMRELINS o' o
t he i nvertdptablommid dses welekamvedinbiye . Sedt sattompluds the pharofacdiooplyuactpthble sdlls or

12 in adm xture w onvent i onal. adj n or. diluents. Alternatively, a
wet gr aﬂtﬂeﬁ_ﬂ% Ugpl 02&%”%&%“23@@% @Zﬁp%i Aclostid a5 Rngpingls el piRey. | o
adm Xt Urgpiaf ﬁo?@ﬂ%ée&ids%@dl R FHY Qth Ssafd iﬂélu!dg Q?gl%cl?_[?ﬂc, b dkbBREiE, Oy driodic,

conpressi'on of tablets. Solutions of Conpoun or “12 for 1injections
may 18e priteipasuépdiutiy plospbotios hpepphbspherid, ineéaphesphertti, epopleosphqisssidshe lilsd Silts ves
0Bk, e Seoh P SGHET eRh SO FbThe A ST 0
filling diiinsidi 4! @ydroxyalkanoic and hydroxyalkandioic acids, aromatic acids, aliphatic and
aromatic sulfonic acids, may also be used. Such pharmaceutically acceptable salts thus include the
chloride, bromide, iodide, nitrate, acetate, phenylacetate, trifluoroacetate, acrylate, ascorbate,

20  benzoate, chlorobenzoate, dinitrobenzoate, hydroxybenzoate, methoxybenzoate, methylbenzoate,
o-acetoxybenzoate, isobutyrate, phenylbutyrate, o-hydroxybutyrate, butyne-1,4-dicarboxylate,
hexyne-l,4-dicarboxylate, caprate, caprylate, cinnamate, citrate, formate, fumarate, glycollate,
heptanoate, hippurate, lactate, malate, maleate, hydroxymaleate, malonate, mandelate, mesylate,
nicotinate, isonicotinate, oxalate, phthalate, teraphthalate, propiolate, propionate, phenylpropionate,

25  salicylate, sebacate, succinate, suberate, benzenesulfonate, p-bromobenzenesulfonate,
chlorobenzenesulfonate, ethylsulfonate, 2-hydroxyethylsulfonate, methylsulfonate, naphthalene-1-

sulfonate, naphthalene-2-sulfonate, naphthalene-1,5-sulfonate, p-toluenesulfonate, xylenesulfonate,

tartrate, and the like.

30  Pharmaceutical Compositions
Methods of the preparation of solid pharmaceutical compositions are also well known in the art.
Tablets may thus be prepared by mixing the active ingredient with ordinary adjuvants, fillers and

diluents and subsequently compressing the mixture in a convenient tabletting machine. Examples



anpoules or vials. Any suitable additive conventionally used in the art may
be added, such as tonicity agents, preservatives, antioxidants,

sol ubi | i avogorgemivs, etc. BRI EF DESCRI PTI ON OF THE Fl GURES/ DR 26 dRS0ds1
Crystal structure of conpound ent-1 . The absolute configuration was
determ ned by the anomal ous scattering;pf the 'heavy' brom ne atom FlIGURE
2 . Dose-response curve for the concentration-dependent stinulation of
intracel lular Ca2+ rel ease by dopam ne in bLVtransfected CHO Gal 6 cells.

EXPERI MVE L SECTI.ON Anal yti cal LC/ MS.data re gbtai ned on a PE Sci ex API
150EX | ngaﬁw%f @?Eﬁ i%’;ﬁ‘e@l}{‘ﬂltts woalpﬂ%?s@ﬁéqwt%f@s%ﬁw@% [ORG# i PPH(S $ACAnd a
Shi madz Llaét&'e?t%&@t Js%tél@al%ﬁ(ﬁ,t ﬁﬁgneﬁi\:lﬁl' sttéﬁréﬁé%eﬁﬁﬁé? rla{&d%@,%uﬁié, M RONRE AR of
the UV (254 hm and ELSD traces. Ms instruments are from Peskier (APIY),

equi ppedtixir tajuPbr sdsitveesucing wiemgs, @cbna ppregivatives cicomayeiie be Tk previdatt i on
tinmes i tttﬁ% UV-trac&FJéR'la1 ar e expr ess din mn. Solvents A was nade of

0. 05% TRAYHEYRE: @PPaiple pah 65 GERESHEYS rade of 0. 035% TFA and 5% water in
acetgnitrile. Several different nethods have been used: Method 25: APl 150EX
and Shi nRdziidafh OMY Bbice FSulaosy §$c@fﬂingc?o‘t}({)@&inv%oﬁ8mﬂy G308 BB direct

(Atlantis,” Waters). Columm tenperature:. . - Gradient: reverse phase with
i on pai rdongresfibowf Canowid h,nll om] 2ot admixtpod with :con®nhinal @ljagingnor diRgaB i n A

to 100% B, over 2.4 m.n then 2% B in A f 0 mn. T . run,tine: 2.8 mn.
Vet hod T PREreiT s eset rirh fadza° espeile. Sokoredings bt fhiansiopiham

4. 6x30 Wmdnﬁxtﬁﬂ@mﬂl%mﬁéﬁé; adjmaﬁfs%} dilfeals He@RREDAEIHhRessioh of febedi ent :
reverse phase with ion pairing. Flow 2nL/mn. Injection volune: 10 nL.

Gradlent: 10%B in A to 100%B over 4 min then 10% B in A for 1nmin. Total
run ti nmeSolBions f Cémpayndc i§stladr 42 ercinieceorden@r hé pepirod badissp brfeothredtivas
follows.. The crystal .of the conpoun s cpoled to 120 K usi a.Cryostream
it 1 ogor"GAEE Bl s el B b ao R <SBa e e R eRbRenIS AR

Pl at f or ndflisfidd BetsenEbe ko Wit dbsRed MRt ederfiRMsdnt bfViBle ASTLAGH Bid filliAg i lshi®ldr €S
were sol ved by direct nmethods and refined bP/ full-matrix | east-squares

agai nst dEpogles gr Vialkat'aly suigble additive conventionally used in the art may be added, such as

15  tonicity agents, preservatives, antioxidants, solubilizing agents, etc.

BRIEF DESCRIPTION OF THE FIGURES

FIGURE 1: Crystal structure of compound enz-10. The absolute configuration was determined by

20  the anomalous scattering of the ‘heavy’ bromine atom.

FIGURE 2: Dose-response curve for the concentration-dependent stimulation of intracellular Ca*

release by dopamine in hDs-transfected CHO-Gal6 cells.

25  EXPERIMENTAL SECTION
Analytical LC/MS data were obtained on a PE Sciex APl 150EX instrument equipped with

atmospheric pressure photo ionization and a Shimadzu LC-8A/SLC-10A LC system. Purity was
determined by integration of the UV (254 nm) and ELSD traces. MS instruments are from Peskier
(API), equipped with APPI-source and operated in positive ion mode. The retention times in the
30  UV-trace (RT) are expressed in min. Solvents A was made of 0.05% TFA in water, while solvent B

was made of 0.035% TFA and 5% water in acetonitrile. Several different methods have been used:



hydrogen atons in the structures could be found in the electron density
di fference maps. The nonhydrogen atons were refined anisotropically. Al
t he hydr ogerosmm®2wer e at cal cul ated positions using apcrdiKegionEoesh W th
O H=0.84, CH=0.99-1.00, NNH = 0.92-0.93 A For all hydrogen atons the
thermal paraneters were fixed [UH = {42 Ufor attached atonj. The Fl ack
X-paraneters are in the range 0.0(1)-0.05(1), indicating that the absolute
structures are correct. Prograns used for data collection, data reduction

d ab i RT, SAI NT d SADABS f" RT d SAI NT, A
Det ect 3351%5’ &éreéﬁh§g§?%g?’§iséﬂn%g¥t%f)®‘?/sb§r%i .S@%tgf?lB 3Aﬂ91r1§? i cal
X- Ray | nsgeRens nﬂ(%@lamtiswd%é%gicglgl?@rt&ﬁ teﬁ@me: et drhGkne o0 has L R91AM for

Enpirical Corréction of Are a" Version 2.03, University of
QG t i ngemair®gr Fawy3.8 200m)1. Injdhien pologe alh BHEIRIENt] 2% B iSeiod 0DBKB b BIHEILGIn,

Structur .mnatjqn .Prograns’., \ersion 6.12, Bruker Analytical X-Ray
Instrunetﬁ?@%’?cmﬁ%ﬁgg%ﬂ',joq%éﬂm(%%% ™fas used to solve the structures and
for ol ecul ar graphics. Synthesis of the conpounds of the invention

( conpoundsthdd 14nd Pl 105X and iShgnddze m(ESHHEoU0A L1IC wrome CSylmnhe€ils 4.6xMeser i bed

inthe ljter re pr re descri bed i aber et al, .J. Am .Chem. Soc,
15a(49) 335 TSRy RS CwaT a ket us' fr CpRRhs Tharalig bBh WoPRTAZ: &

ei ght st@@s: 2nfihidn. Bk&londblueRN 1P AL 6RalcHe doRIB GhA il 008FE Aer AaSEhePeeh,
herein to give conpounds 9 and ent-9. After cleavage of the Boc-protective

group, rRtutfordenianteiairinimesimbe used to i ntroduce the n-propyl group on
the i trogen atom The resulting masked catechol am nescan be deprotected

under stxangadrtktsl Qiithre ABSrMation & PRFbrYMdtal flB¥%sHBic @Ysth)bf iRaehipidMyvih
BBr3 to give cgggounds 10 and ent-1QO Further reaction of 10 with CH2C Br

or a rel@pkd to d3g&nvsingat(iposyeas eviragcn izah eentercariciie Thp gath evdre eollgripd og 2
B e e
Synt hesisshvad byatiroundtodDamnetfiaed bt Gull-fratrdd Radt-squabest ddatiet Fo¥s alhaptat hBkeene
( Cor?%ou nh(gldrzo)g'en atoms in the structures could be found in the electron density difference maps. The non-
hydrogen atoms were refined anisotropically. All the hydrogen atoms were at calculated positions
using a riding model with O-H=0.84, C-H = 0.99-1.00, N-H = 0.92-0.93 A. For all hydrogen atoms
the thermal parameters were fixed [U(H) = 1.2 U for attached atom]. The Flack x-parameters are in
the range 0.0(1)-0.05(1), indicating that the absolute structures are correct. Programs used for data
20 collection, data reduction and absorption were SMART, SAINT and SADABS [cf. “SMART and
SAINT, Area Detector Control and Integration Software”, Version 5.054,Bruker Analytical X-Ray
Instruments Inc., Madison, USA (1998), Sheldrick “SADABS, Program for Empirical Correction
of Area Detector Data” Version 2.03, University of Géttingen, Germany (2001)]. The program
SHELXTL [cf. Sheldrick “SHELXTL, Structure Determination Programs”, Version 6.12, Bruker
25  Analytical X-Ray Instruments Inc., Madison, USA (2001)] was used to solve the structures and for

molecular graphics.

Synthesis of the compounds of the invention (compounds 10 and 11)

Starting from compound 1 whose synthesis is described in the literature prepared as described in
Taber et al., J. Am. Chem. Soc., 124(42), 12416 (2002), compound 8 can be prepared as described
30 herein in eight steps. This material can be resolved by chiral SFC as described herein to give
compounds 9 and ent-9. After cleavage of the Boc-protective group, reductive amination can be

used to introduce the n-propyl group on the nitrogen atom. The resulting masked catechol amines



conpound 1 conpound 2 To a stirred solution of conpound 1 (26.2 g; prepared
as described in Taber et ah, J. Am Chem Soc, 124(42), 12416 (2002) in dry
THF (200 wb)o1mders2ar gon and at -78 OC was sl owl y added pslvmreb1d/dsbdsiium (
1.2 Min cycl ohexane, 110 nL). The solution was stirred at -78C for 3h. A
solution of iodine (30.5 g) in dry THFR4{50 n.) was added over a period of
10 mn. The resulting mxture was then stirred for another 10 mn at -78
OC The reaction m xture was quenched by the addition of sat. NH4C (100

SRR T e T L A SO

concent rgbRd HLRpY@RING0 add @nt%“ﬁﬁtﬁ%ﬁ%e%&ioﬂ'of‘i’ﬁ%vnﬂ’mHzfdlﬁfjoxbaYreﬁ'teﬁtrba{g'ehﬂH e f
unr eact ed startl ng material. The residue was further purified by silica gel

chr omat qyesapdeyof b&@ucbdm)phahte g)vetaccompomsﬂcné tlennvenpon @ompdund Ikt eri al , which
was purified by precipitation fromEt @QAicbheptane affording 11.46 g of
conpound 2. (i /2)-3-(3,7,8-Trinet hoxyﬁﬁ hal en-2-yl)-aciylonitrile

(conpound 3). co (%"&zamsmpoun suspensi on of conpound 2 (3.41 @)
in dry acetoni torm 7 rrL) rowave reactor vial was added
acrylonltrllefl 19, ni) Pd(OAcﬁ (éq. M), and triethylamne (.48 nli). The
vial was seal ed, andwdthe m xture Warsourlal:eat ed for 40 mn at 145 OC under

m crowave irradiation. This procedurest/vas carried out two nore tines (using
a total of 10.23g of conpougdégtdﬁiﬁmdﬁreactl on m xtures were conbi ned
and the catalyst was filter doofd‘ and the filtrate was concentrated in
vacuo. The residue was partltl bet ween Et 2?5( 00 nL) and 2M HO (150
m.). The organic |ayer d with b m.), dried (Na2SO ) and
concentrated in vacuo mat er i, 4 ) was purifjed by silica
gel chronat ogr aphy (é% cd hept ane) to pro ice 5.23 g of conpopund 3 as a
m xture of ol efin iSomers.cmpunds ent compound
3-(3, 7, 8- Tri met hoxy- naphthal ShTS- yI) propi'6nit¥il e (conpound 4).
conpound 4 Conpound 3 (5 23 g) s di ssol ved\ CHO 3 (15 ni)

(100 nL). 10% Pd/C (0. 8 sN dded and ution was _h
45 m n under a hydrogen i of 3 b O
HO

compound 10 ent compound 10 rac- compound 10
(4aR, 10aR- enantlomer) (4aS,10aS- enantlomer)

c@u c@ c@;

compound 1 ent-compound 11 rac-compound 11
(6aR, 10aR-enantiomer) (6aS, 10aS-enantiomer)

conmpound 3
nd 99% Et OH
5enat ed for

Synthesis of compounds 10 and en#-10.
7-lodo-1,2,6-trimethoxy-naphthalene (compound 2).

I I OMe I I OMe
MeO ! I MeO ! I |
OMe

compound 1 compound 2
To a stirred solution of compound 1 (26.2 g; prepared as described in Taber et al., J. Am. Chem.
10 Soc., 124(42), 12416 (2002) in dry THF (200 mL) under argon and at —78 °C was slowly added s-
butyl lithium (1.2 M in cyclohexane, 110 mL). The solution was stirred at —78°C for 3h. A solution
of iodine (30.5 g) in dry THF (50 mL) was added over a period of 10 min. The resulting mixture
was then stirred for another 10 min at —78 °C. The reaction mixture was quenched by the addition

of sat. NH4Cl (100 mL), water (240 mL), and Et,O (240 mL). The organic layer was washed with



using a Parr shaker. The catalyst was filtered off, and the filtrate was
passed through a small plough of silica gel (eluent: 99% EtOH). Yield: 4.91
g conpounsio4osmzaosrhi t e PCT/DK2010/050051
solid.[3-(3,7,8-Trinethoxy-I, 4-di hydro- napht hal en-2-yl)-propyl]-carbamc
acid *-butyl ester (conpound 5). Conpopypnd 4 (5.C0g) was dissolved in 99%
EtOH (150 nmL) and the m xture was heated to reflux under nitrogen

at nosphere. Sodium netal (5g) was added in small |unps over 3h. The m xture
was reflyxed for an.addifion 2h, fore it s.stirred at rt for 2 days.
Then i1 Vike agHeate o) ?‘é;’iedf?l“&&%i(ﬁ)% mhy i 685 uARdrRopegntrpted g vagyo-

added  anghdcgariaf L Suiast b lsHIEE ofVigh i@l ltartfio! BAtcRAOTHNGsidk Rl hif@imat er
bath, the reaction was quenched by the addition of solid anmoni um chl ori de
(20 g) andfivdbesili¢aas] cirymatdgrephye EDA¢/ heptamc } tapredwea sn fmpure sabid, materchl, twhech

filtrate was .concentrated |n 0, The resj.du s partitioned between

di et hyl ERURTERY TGP len fRpOfaheny ARt e o Rimmain e neut ral i zed
W ths37% HCl and extracted with diethyl ether (2x50 nmL). The conbi ned
organi c extracts were washed with brine (50 nm.), dried (MgSO ) and

concent r&EDB-(37 8L eimethexyaiapbthnlen2-gh-ac igiledeomppeld as di ssol ved in THF
(50 nL) and treated with BoC Q (2.84 g) and EtsN 4. 78 nl) at rt. After six

days the volatiles were re -@ﬁ vacup a @ resi due was purified by
silica gel chromatographye¢ENOAST hept aneko” TS protanded | npure conpound 5
(1.52 g). Racem c 6, 7-di met howy- 2, 3, 4, 4a, 5, 18« hexahydr o- benzo[ g] qui nol i ne
hydr ochl ori de (conmpound 6). @mptund 5 ( 1.8 fromthe previous step) was

di ssol ve, § QuMeSloh 6£8o ndi’ézs%yg? il &y AcinitritB8 029HE i aarﬁférot&xrz!l@? PG Was

refluxed for . The vol at1 e renoved I n vacuo, using toluene to
azeot r opvasaldigd zceylovele (el vat.pPd(OR)s(7p mag)i aeldricthpamecd dAp olndThe (il 8% g)

as el l.ow oi l  Racem c ) o . e .

A1 and- 659416 B HBS yISUIE s Boaifsl g0k Al 4D S e TUTBY G BT 1 Tisar box
ylic acigodedtidtwls @fteloul GARRMNEMS) (usERNPRHNGL 60.08: 8Bc@hpoad s§liBRaAyRd in
MeOH (10 nlL) and NaCNBH 3 (0.19 f% was added. The reaction was stirred

over ni gheaciion mixturghecrsregaidingd andithe catalsstoge ifidered affagndtefilivate evas lsencantratest or e
i)te t %Z n 'é?}gc%g%vg%%—i??ezwé\é plg%tioilend bEethece)n(Etzb &bb mﬁ%ﬁd QMX IEIEf ﬁS(\fva mi) .pﬁlretoiréainﬁ)cned
layer was washed with brine (100 mL), dried (Na,SO4) and concentrated in vacuo. The crude
15  material (7.34 g) was purified by silica gel chromatography (EtOAc/heptane) to produce 5.23 g of

compound 3 as a mixture of olefin isomers.

3-(3,7,8-Trimethoxy-naphthalen-2-yl)-propionitrile (compound 4).

OMe OMe
L., . 1
MeO Z CN MeO CN

OMe OMe
compound 3 compound 4

20  Compound 3 (5.23 g) was dissolved in CHCl; (15 mL) and 99% EtOH (100 mL). 10% Pd/C (0.8
g) was added and the solution was hydrogenated for 45 min under a hydrogen pressure of 3 bar
using a Parr shaker. The catalyst was filtered off, and the filtrate was passed through a small plough
of'silica gel (eluent: 99% EtOH). Yield: 4.91 g compound 4 as a white solid.



water (50 nmL), and 2 M NaCH (10 nL). The aqueous | ayer was extracted with
di ethyl ether (3x50 nlL). The conbi ned organic |ayers were dried (MgSO ) and
concent r avedoiomovaeuo to afford the inpure free am ne (eormpaeacth/08)o51Thi s
material was dissolved in THF (25 nL) and treated with BoC20 (0.68 g) and
Et N(0.86 nL) at rt for Ih. The crudeyjm xture was concentrated i n vacuo,
and the residue was purified by silica gel chromatography (EtOAc/ heptane)
to provide 1.18g of slightly inpure racem c conpound 8. SFC-separation of

t he enanti rs . of rac?rri G *rns-6, 7-di net hoxy- 3, 4, 4a, 5, 10, 10ahexahydr o-

2 benz OPdadr Trametheny-l dxfibwlrgmaphthalca Fyhprgnlesaranic, opfidurdaing apter
ent-9). p@).8 conpound 9 conpound ent-9 (racemate) (4R 10R enantioner)
(4S. 10S enantioner) Conpound 8 (19.7 g) was resolved into its enantioners
using chiral SFC on a Berger SFC nmultigram |l instrunent equipped with a
Chiralcel OD 21.2 x 250 mm col um. Sol vent system\|§JOZZEt OH (85:15),

Met hod: constant gradient with a §low rate of 50,pld myn. Fraction
collection was performed b 30 nmrdete Fast el uti ng enanti oner
(4aR, 1CaR enantiomer; oe ~c@. Ovg of a White 'solid. Slow el uting
enantionmer (4aS, |GaS enanti%ner; conpound ént-9): 8.1 g of a white

sol i d. (4aS, 10a$9) - 6, 7- Di net hoxy-1T" 2 3, 4 4a 510, 10a- oct ahydr o- benzo[ g] qui nol
i ne hydricRAwpd déWébWﬁ%@fﬁi?lVéatm 99% EtQbnil o0 ) @nd thy s wie heatwd to el | os
enanti o - r s : n
Voo ( 187ty e PR SR R SRR Pyt EnrRby 3R PSSR
The m xtrofleedds aoaddieon 2labefdrd ihweagued and fdarl2elage [MThdn iwasis Hedteldo ireflixagaio, t o

g ve Comaund chtun 85 SRS SOl LIS Lo 0L BT B e o
| hydr olyromidtewAeiRe HadeabBdn weONRARE b t1BRBAES sbfld ammonium chloride (20 g)
and water (25 mL). The resulting mixture was filtered, and the filtrate was concentrated in vacuo.
10 The residue was partitioned between diethyl ether (50 mL) and water (50 mL). The aqueous layer
was neutralized with 37% HCI and extracted with diethyl ether (2x50 mL). The combined organic
extracts were washed with brine (50 mL), dried (MgSO4) and concentrated in vacuo to afford an
oil. This material was dissolved in THF (50 mL) and treated with Boc,O (2.34 g) and EtsN (1.78
mL) at rt. After six days the volatiles were removed in vacuo and the residue was purified by silica

15  gel chromatography (EtOAc/heptane). This provided impure compound 5 (1.52 g).

Racemic 6,7-dimethoxy-2,3,4,4a,5,10-hexahydro-benzo[g]quinoline hydrochloride (compound

6).
OMe\(|DifO . N
MeoNH Meom)

OMe OMe
ompound 5 compound 6
(racemate)

20  Compound 5 (1.52 g from the previous step) was dissolved in MeOH (20 mL). 37% HCI (3.5 mL)
was added, and the mixture was refluxed for 4h. The volatiles were removed in vacuo, using
toluene to azeotropically remove the water. This provided impure compound 6 (0.89 g) as an

yellow oil.



Q (4aR, 10CaR enantioner) (4aR, 1CaR enantioner) Conmpound 9 (0.5 g) was
dissolved in 99% EtOH (5 nL) and treated with 2MHO in Et20 (4 nl)
over ni ghtwetoroo970bbe crude m xture was concentrated i n yatwk208m3odshe
residue was partitioned between Et OAc and 10% aqueous NaOH (5 ni). The
aqueous | ayer was extracted with Et QAcjg and the conbined organic |ayers
were washed with brine, dried (MgJSO ), concentrated in vacuo. 15 The
resi due was dissolved in 99% EtOH (5 nL) and treated with propionic

| dehyd 0.52 nL 3d ht at
ety oRAGRmg u’n"é’zsvga% dwtmmmaﬁﬁgww St e pns - iR e er

(12.5 maeig ARHykds g@ The conbi ned organic |ayers were washed
with brine, dried (l\/gS and concentrated in vacuo. The residue was
purified by silica gel chr orrat ogr aphy (I\/bOg Et OAc). Thiy 8k ai ned
internedi ate was trea ' 0 48Y% m.) at for I'h under
m crowave conditions the cr xture” at 4 0C

overni ght. The prec“:ﬂfopi At ed mat err al Jwas i sol at'ed fi\I tration and dried
in vacuo. Yield of corrpgylaswﬂml5 10: 103 cﬂﬂ:unaﬁ a solid. M5 (nmethod 25): RT

0 7 7 (racemate (racemate) (racemate)

[“dlnol(“a%d&ng@%ha% O(B’.'S?%bvak ditsoty eﬁﬁ%{@ﬁ(elﬁl a%ﬁ&ﬁ%ﬁgﬁg%”é%%g Hidag) e 6, 7

rom npound ent conpo ent (4aS
1GaS Senamatlomzm st@rﬂ@lfgveﬁ@ls aendhic auwder hixfire was omédimeardﬁss/watdo éathf leafore it

ol T e e by IR EH g et NoBat ke bt o st BuO Rl
bef ore t\bﬁ%réWHﬁ? M8 26M1N!1@iH Qo n%%f@ﬂe aq\abﬁisdayaf waSERALBdwaR Uil R (ﬁﬂsoas a
solid. (nmethod 25): RT O smal | sanpl e of conpound ent-10

was di ssol.ydticicomha@Horganic ddyconeete doed (MgS@i)land @ondeotmtyd ot vacto tvafor@ the
nont hs. .Thef r med |te cr re, coll.ec ted to

anal yei PG (e e (oo, S AT RL SR SIS B T LS bR H At e
det apm rest,dY0.68 5Pand AN (OysHial ) A9 P MY, TaB drudé hipwed W lcontdakdddiM Ol 0, and

determ nation of the stereochem stry of corE)ounds 9 and 10 and hence their
deri vat ithesgssidue was purified by silica gel chrornatography( tOAc/heptane) to provide 1.18g of slightly

(6aR, 10%ﬁ>pu17er5'ceﬁﬁé)é)&fﬁpognc§§’ 7,8,9,10, 10a, I | - oct ahydro- 1, 3-di oxa- 7- azacycl ope
nt a ’

SFC-separation of the enantiomers of racemic #rans-6,7-dimethoxy-3,4,4a,5,10,10a-

15  hexahydro-2H-benzo[g]quinoline-1-carboxylic acid #-butyl ester (compounds 9 and ent-9).

Oﬁ/ O\K Oﬁ‘/jo\ﬁ O?\‘/O\K

compound 8 compound 9 compound ent-9
(racemate) (4R,10R enantiomer) (48,108 enantiomer)

Compound 8 (19.7 g) was resolved into its enantiomers using chiral SFC on a Berger SFC
multigram II instrument equipped with a Chiralcel OD 21.2 x 250 mm column. Solvent system:
CO,/EtOH (85:15), Method: constant gradient with a flow rate of 50 mL/min. Fraction collection
20  was performed by UV 230 nm detection. Fast cluting enantiomer (4aR, 10aR enantiomer;
compound 9): 9.0 g of a white solid. Slow eluting enantiomer (4aS, 10aS enantiomer; compound

ent-9): 8.1 g of a white solid.



[ a] ant hracene hydrochl ori de (conpound 11). conpound 10 conpound 11 (4aR
1CaR enantioner) (6aR 1CaR enantioner) Conpound 10 (7.80 g), Cs2CC3 (18.6
g), CH2Brwb 20/@70%2), and DMF (180 nmlL) were heated to 1@@T@E2barosbdsiunder
an argon atnosphere. The crude reaction m xture was added to separatory
funnel and diluted with ice/water (300igrL). The resulting m xture was
extracted with Et20 (3x300 niL). The conbi ned organic | ayers were washed
with brine (200 nmL), dried (MgSO ) and 0 concentrated in vacuo. The residue

was purifi sjljca gel chromatography (EtQAc/ MeCOH) to afford a pale red

ol 1 6 SRSk DisEr S A eari 095 or i b epralgiapnctine . o8 raibrde

hydr ochl@shgling8dhto Py addition of 2 MHA in Et20 (20 ni) and Et20 (100

m.). The precipitated product was isolated by filtration and dried in

vacuo. Yield of conpound 11: 5.1 @ﬁ/obgl\/s (method 111): RT 0.70 min. ELSD
N

100% WV 97.0% MH: ) W
274.0. (4aR, 10aR) - n-1| - pr opy“Le-%@\él/g, 5,—?78,- decahydro-| H benzo[ g] qu
i noli n-6-one (Conpound 12) Th wSynt hesi s "6¢ Compound 12 can be prepared as

OMe

described in EP Patent No. 1274411  the contents of which are hereby

mpound e.

i ncor porated by reference. Conpourrdl2 i s refermegeto as (-)- GMO6650 in
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was found to function as a potent agonist at both the D and D2 receptors
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in-vivo experinents indicate that this active netabolite possesses a
superior profile agai nst other dopam ne agonists and is on par with the
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Testing of Conmpound 10 Di cAMP assay

(compound 10).
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compound 9 compound 10
10 (4aR, 10aR enantiomer) (4aR, 10aR enantiomer)

Compound 9 (0.5 g) was dissolved in 99% EtOH (5 mL) and treated with 2M HCl in Et,0O (4 mL)
overnight at rt. The crude mixture was concentrated in vacuo, and the residue was partitioned
between EtOAc and 10% aqueous NaOH (5 mL). The aqueous layer was extracted with EtOAc,
and the combined organic layers were washed with brine, dried (MgSOs), concentrated in vacuo.
15  The residue was dissolved in 99% EtOH (5 mL) and treated with propionic aldehyde (0.52 mL),
NaCNBHj; (0.45 g), and AcOH (3 drops) overnight at rt. The crude mixture was portioned between
sat. aqueous NaHCOs (12.5 mL), water (12.5 mL), and EtOAc (2x25 mL). The combined organic
layers were washed with brine, dried (MgSQOs), and concentrated in vacuo. The residue was
purified by silica gel chromatography (MeOH/EtOAc). The obtained intermediate was treated with
20  48% HBr (3 mL) at 150 °C for 1h under microwave conditions, before the crude mixture was
stored at 4 °C overnight. The precipitated material was isolated by filtration and dried in vacuo.

Yield of compound 10: 103 mg as a solid. LC/MS (method 25): RT 0.77 min.



The ability of the conpounds to either stinulate or inhibit the D receptor
nmedi ated cAMP formation in CHO cells stably expressing the human

reconbi nawD 2Dio/wemept or was neasured as follows. Cells wermresdsoosin
96-wel | plates at a concentration of 11000 cells/well 3 days prior to the
experinment. On the day of the experinmeypj the cells were washed once in
preheated G buffer ( 1 MM Md 2, 0.9 nM Cad 2, 1 nM | BMX

(3-z-butyl -1-nethyl xant hine) in PBS (phosphate buffered saline)) and the
assay was initiated by dition of 100 mcro-L of .a mxture of 30 nM A68930
and | es LA aP ok St St ogiany Bioc et Gapraghe s dsdiok SHgeRMBmAS Ut o
in G buffgh ((lﬁg%lllﬁm The cells were incubated for 20 mnutes at 37 C and

t he reactlon was stopped by the addition of 100 mcro-L S buffer (0.1 M HC
and 0.1 mM Cad 2) and the plates were placed at 4 GQfor Ih. 68 mcro-L N
buffer (0.15 M NaOH and 60 mM NaQAc) ,was added ang”the plates were shaken
for 10 mnutes. 60 mcro-1 of~pheswaction nsferred to cAWP

Fl ashPl ates (DuPont NEN) cor IQﬁ OWcr/@ﬁ;ﬁ;)\;M Sodi um acetate pH 6.2
and 100 mcro-L IC nmix (50°mMISodi um acet'atelpH 6.2, 0.1 % sodi um azi de, 12
mM Cadl , 1% BSA (bovine ser uggpnpgnLdQHm n) andcogpou:]@emqa cro-CG /L 1251 - cAWP)
wer e added. Fol | ow ng an 18hres nowbadtreon at a4 1@ ddvemepl at es were washed once
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(6aR,10aR)-7-n-Propyl-6,6a,7,8,9,10,10a,11-octahydro-1,3-dioxa-7-aza-

cyclopenta[a]anthracene hydrochloride (compound 11).
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compound 10 compound 11
1 5 (4aR,10aR enantiomer) (6aR,10aR enantiomer)

Compound 10 (7.80 g), Cs,COs (18.6 g), CH,BrCl (2.2 mL), and DMF (180 mL) were heated to
100 °C for 1h under an argon atmosphere. The crude reaction mixture was added to separatory
funnel and diluted with ice/water (300 mL). The resulting mixture was extracted with Et;O (3x300
mL). The combined organic layers were washed with brine (200 mL), dried (MgSQO4) and

20  concentrated in vacuo. The residue was purified by silica gel chromatography (EtOAc/MeOH) to
afford a pale red solid, which was dissolved in MeOH (25 mL) and precipitated as the
hydrochloride salt by addition of 2 M HCl in Et,O (20 mL) and Et,O (100 mL). The precipitated
product was isolated by filtration and dried in vacuo. Yield of compound 11: 5.1 g. LC/MS
(method 111): RT 0.70 min. ELSD 100%. UV 97.0%. MH: 274.0.



mcro-1 S buffer (0.1 MHO and 0.1 mM Cad 2) and the plates were placed at
4 Cfor Ih. 68 mcro-L N buffer (0.15 M NaOH and 60 mM Sodi um acetate) were
added andwbheigploadees were shaken for 10 m nutes. 60 m croTibK2h10/dF6051 €act i On
were transferred to cAMP Fl ashPl ates (DuPont NEN) containing 40 mcro-L 60
mV NaOAc pH 6.2 and 100 micro-L IC m x50 nM NaQAc pH 6.2, 0.1 % Sodi um
azide, 12 mMCad 2, 1% BSA and 0.15 mcro-G/m 1251-cAMP) were added.

Fol l owi ng an 18h incubation at 4 C the plates were washed once and counted
in a Wallac TrilLux counter. Conpound 10 was denpnstrated. tqg act as a D2
agoni st (I4?1R11ﬂ?@"ﬁ%ﬁ&?l’ylﬁé"ézé%ﬁy%&w&@ﬁtqeﬁﬁl}ygﬁqﬂlgﬂ%ﬁ%%[ﬁlq"ﬂql‘HT,ﬁ'%‘ﬁ on of

i ntracelceh@bufddy rel ease by dopamne in hDs-transfected CHO Gal 6 cells.
The cells were | oaded with fluoro-4, a calciumindicator dye, for |h.
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dup | oar B Rs 1 T sl BT T SE ed SMOSNag CORRENE 21 3ns
(cf. sFi gugmiesBsd @rthcippasidemified papound 10 was denonstrated to act as a D5
agonist in this assay. 6-OHDA Rat Mdel Dopam ne agonists can have activity
at either the DI receptors, the D2 receptors, or both. The rotation
response in rats wth unilateral 6-CHDA | esions can be used to assess
conpounds for their ability to stinulate both receptor types and induce

rot at i orEXRFRIMBNEAL SEQI@Nbut hnott, Brain Res., 1970, 24, 485; Setler, et
al. Eur. J. Pharmacol, 1978, 50(4), 419; and Ungerstedt, et al. "Advances

i n Dopang ear gl K 3 : .
210) . o T B oo aeR . (Feomef RGP BorElitt Sonpiie i Blerolite,

t o sel eatficompyund 10 uphmpasviveerdgmioistratioons at the site of injection in the
brain in experinmental animals. In the 6-OHDA nodel, the nigrostraital

dopam ne cells are d royed on one side ofﬁ\he brain (unil ater by
i njecting 6- A intQ the prdi an for ebraig ndl e,n-dvocat ed~| ont of the
substantia ni hi g unmitateral | .ntiormimth Ul gtion by
dopani ne agefii Sueh as” aponor pHi’nelwi I'l i nduce rotati onfb&ha¥i our as
only one si de—0f the brain is stinmulat'®d. Experi nents cons?st of
deternining a m Hi"Mith''ef f ecti ve dosecompound 10 Compound 12

10 Active Metabolite

The active metabolite (i.e. Compound 10) was found to function as a potent agonist at both the D1
and D2 receptors in-vitro. As discussed in greater detail below, the data generated from in-vivo
experiments indicate that this active metabolite possesses a superior profile against other dopamine
agonists and is on par with the efficacy seen with L-DOPA/apomorphine treatment.

15
Example2:  Pharmacological Testing of Compound 10

D; cAMP assay
The ability of the compounds to either stimulate or inhibit the D; receptor mediated cAMP
formation in CHO cells stably expressing the human recombinant D; receptor was measured as
20  follows. Cells were seeded in 96-well plates at a concentration of 11000 cells/well 3 days prior to
the experiment. On the day of the experiment the cells were washed once in preheated G buffer (1
mM MgChL, 0.9 mM CaCl,, 1 mM IBMX (3-i-butyl-1-methylxanthine) in PBS (phosphate
buffered saline)) and the assay was initiated by addition of 100 micro-L of a mixture of 30 nM
A68930 and test compound diluted in G buffer (antagonism) or test compound diluted in G buffer
25  (agonism).



(MED) to induce rotation for the conpound in question. Once a MED has been
determ ned, a second experinent is perforned to determne the MED of the
conpound wo 20memve@pe Nenonapri de bl ock (MEDNenonap de). pemxraprisoesii s a D2
ant agoni st that blocks the D2 receptor, therefore any observed rotations
woul d be dependent upon activity at thes D | receptor. Finally, once the
MEDNenonap de is known a third experinment is run using the MEDNenbnap de
dose and observing the effect of the DI antagonist, SCH 23390 al one t he
D2 ant agoni st, Nenonapri de al one and fi nall?gfé the effect of combine
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as exenplified pram pexol e and ot eriori ot phi ne
and L- D@g&nanﬁtlﬁdlels&yto reverse m)tl I|ty deficits in a m)use nodel of severe
dopamni ne depl etion. Both Aponorphi ne and L-DOPA stinulate D and D2

dopami ne receptors. Pram pexole, an agonist at D2 receptors is ineffective

inthis ﬂo‘d"ﬁm %%e experinments were perforned as follows: Mce previously
treated with M (2xI 5mg/ kg subcut aneously) and that had stable | esions

ar e usedllerbilivehf te eommmaﬂe(tb ntthrce stgaulste dr adibiotherd), reoeptbr olediated/BAibibition of
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and nmice. On the day of the experinent, mce were
15  experiment. On the day of the experiment the cells were washed once in preheated G buffer (1 mM
MgCly, 0.9 mM CaCly, 1 mM IBMX in PBS) and the assay was initiated by addition of 100 micro-1
of a mixture of 1 micro-M quinpirole, 10 microM forskolin and test compound in G buffer

(antagonism) or 10 micro-M forskolin and test compound in G buffer (agonism).

20 The cells were incubated 20 minutes at 37 °C and the reaction was stopped by the addition of 100
micro-1 S buffer (0.1 M HCI and 0.1 mM CaCly) and the plates were placed at 4 °C for 1h. 68
micro-L N buffer (0.15 M NaOH and 60 mM Sodium acetate) were added and the plates were
shaken for 10 minutes. 60 micro-L of the reaction were transferred to cAMP FlashPlates (DuPont
NEN) containing 40 micro-L 60 mM NaOAc pH 6.2 and 100 micro-L IC mix (50 mM NaOAc pH

25  6.2,0.1 % Sodium azide, 12 mM CaCl,, 1% BSA and 0.15 micro-Ci/ml 125I-cAMP) were added.
Following an 18h incubation at 4 °C the plates were washed once and counted in a Wallac TriLux

counter. Compound 10 was demonstrated to act as a D, agonist in this assay.

Ds assay
30  Concentration-dependent stimulation of intracellular Ca®" release by dopamine in hDs-transfected
CHO-Gal6 cells. The cells were loaded with fluoro-4, a calcium indicator dye, for 1h. Calcium

response (fluorescence change) was monitored by FLIPR (fluorometric imaging plate reader) for



treated with AMPT (250ng/ kg subcutaneously) and then returned to their hone
cages for 1.5 hours after which they were placed in individual cages in the
notility woi2010/08k491 (al pha-net hyl -ptyrosine) is a drug trhatbkerpsoei |y
reduces brain catecholam ne activity (in this case especially dopam ne

| evel s). Three hours after the AMPT i jpgction, rescue of |oconotive
deficits is attenpted with Conpound 10 and activity was recorded for an
additional 1.5 hours. The first 30 min of data collected after the rescue

treatnment_was 'contani nated’. due to siressing the animals wth hapdling and
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mot i | i t yDchebiistiio $higesseguced in this nodel. Both L- DOPA/ Benserazi de, and
aponor phine restored | oconotion in the mce in a dose-dependent manner.
Benserazide is a DOPA decar boxyl ase inhibitor which is unable to cross the
bl ood-brain barrier; it is used to prevent mnetabolism of L-DOPA to dopam ne
out si de ¢.BH}PA RaPMddgar contrast, the D2 agoni sts, pram pexole and
bronocriptine did not restore the |loconotion in the mce. This nodel was
used t o leepaiirt agonlsetche hawr actiwity Goeribouthd 1 Dreextidrhi the Di2hweceptors os lppthr i Bhrgi t y
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endogenous dopam ne. A final experinent directly conparing the effects of
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| esions were used to test induction of dyskinesia by conpound 10 )
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P \Xr;rleh stlj?nulatlsorqlby dopamine agomosts suﬁl as apomorp 1%16 Welll Enrgiuce rotation behaviour as only

one side of the brain is stimulated. Experiments consist of determining a minimum effective dose
(MED) to induce rotation for the compound in question. Once a MED has been determined, a
second experiment is performed to determine the MED of the compound to overcome
20 Nemonapride block (MEDnemonapride). Nemonapride is a D2 antagonist that blocks the D2 receptor,
therefore any observed rotations would be dependent upon activity at the D1 receptor. Finally,
once the MED~emonapride 15 known a third experiment is run using the MEDxemonapride dose and
observing the effect of the D1 antagonist, SCH 23390 alone, the D2 antagonist, Nemonapride alone
and finally, the effect of combined treatment with SCH 23390 and Nemonapride. This third
25  experiment confirms the activity of the compound at both receptors as either antagonist alone can
only partially inhibit the rotation response induced by the test compound while the combination
treatment completely blocks all rotations in the rats [Arnt and Hyttel, Psychopharmacology, 1985,
85(3), 346; and Sonsalla et al., J. Pharmacol Exp. Ther., 1988, 247(1), 180]. This model was
validated using apomorphine as the proof-of-principle compound for mixed D1/D2 agonists.

30
In this model, Compound 10 possess ‘apomorphine’-like profiles with a D1/D2 ratio of about 2-4

as compared to a ratio of about 3 for apomorphine. Moreover, the duration of action observed was



brain. Three weeks after 6-OHDA surgery, the animals were tested for their

rotati on response induced by 2.5ng/ kg anphetam ne, which induces

i psi |l at ermb 20iw®hiong (anphet am ne i ncreases the | evel depamkreic/csodshe brain
via the intact neurons on the unlesioned side causing the aninmals to rotate
in the opposite direction as conpared 49 their response to direct agonists

such as L-DOPA and aponor phi ne that act predom nantly on the | esioned side

of the brain). Al animals included in this study nmet the criteria of

greater thgn 350 rotations.in 60 min, s where then ran y allocated to
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received once daily injections of the test” conpounds subcutaneously an
wer e obgengagide.f or 3h followi ng injection. Each ani mal was observed for 1
m nute every 20 m n throughout the 3h period for the presence of

dyskinegégs,usin the Abnormal |nvoluntary Movenent Scale (Al MS) as
descri b FaunoReds (Lundbl ad, et ah, Eur. J Neurosci., 15, 120, (2002)).

Rat's recgiofRipididiand QLDGAACRRSBRUD! Mberd@idt Ay IdMRRE irS § th&ile HbAEP¥E sdverc?: 3,
4, 5, 8, 10 and 12. Two-way repeated neasureS ANOVA reveal ed that there was

a si gni fdopamine tdeplatione BotheApaaarphing anl ef¥@RA samulaterizbended? dbpantineresceptors.

i nteract] on. 0.001, .in | cases).. Post .hoc coppari sons usi ng Hol m Si dak
ot hod . (IETERES o Ag A Fhiea SRR e ROBONRA 10 had oi i f1cantl y

| ess dyki nesia (scores of about 30) conpared to animals treated with either
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bet ween L- A and aponor phi ne treated groups. Follow ng this experinent
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data showed a partial reversal of thedyskinesias induced by L- A and
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after which they were placed in individual cages in the motility unit. AMPT (alpha-methyl-p-
tyrosine) is a drug that temporarily reduces brain catecholamine activity (in this case especially
dopamine levels). Three hours after the AMPT injection, rescue of locomotive deficits is attempted
with Compound 10 and activity was recorded for an additional 1.5 hours. The first 30 min of data
20 collected after the rescue treatment was ‘contaminated’ due to stressing the animals with handling
and injection as evidenced by increased levels in the vehicle controls therefore the data were
analyzed using the last 1 hour of recorded data. Various dopaminergic compounds were tested for
their ability to reverse the motility deficits produced in this model. Both L-DOPA/Benserazide, and
apomorphine restored locomotion in the mice in a dose-dependent manner. Benserazide is a DOPA
25  decarboxylase inhibitor which is unable to cross the blood-brain barrier; it is used to prevent
metabolism of L-DOPA to dopamine outside the brain. In contrast, the D2 agonists, pramipexole

and bromocriptine did not restore the locomotion in the mice.

This model was used to evaluate whether or not Compound 10 exhibits the same superiority as L-
30  DOPA and apomorphine over D2 agonists. A dose response experiment for Compound 10 was
performed and there was a dose-dependent trend for reversing the hypomotility deficits induced by
severe depletion of endogenous dopamine. A final experiment directly comparing the effects of

apomorphine, pramipexole and Compound 10 in this model was performed and confirmed that



A separate dyskinesia study addressed the reversal of L-DOPA induced

dyski nesias with either pram pexole or conpound 10. Briefly, 18 aninals
wer e treavecowidomok- DOPA/ Benser azi de ( 6/ 15ng/ kg subcut amewwad2gjo/dsors17 days.
Ani mal s were observed on Days 1, 3 and 5 and AIMS were scored. The day 5
scores were then used to separate the gnimals into three groups of 6
animal s each. Goup 1 continued with daily L-DOPA treatnent. G oup 2 was
treated with conpound 10 (adm ni stered subcutaneously). Goup 3 was treated
with pr pexol e (0.16ng/ kg subcut aneousl Tr eat ment ontinued daily for
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Two-way Jehpatssd neasures anal ysis of variance indicates that aninals
treated wth conpound 10 had significantly fewer dyskinesias than both the
pram pexol e group and the L-DOPA/ Benserazi de group. The pram pexol e group
had si grlinﬂilctttmtdfylyd;l&ﬁslmmkdl méthi maiveth@HDiA eatd - DOPA/ Benser azi de group.
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observer blinded
allocated to the t%ree treatment groups balancing the groups for the animals’ rotation response on

amphetamine.

During the actual dyskinesia experiments, rats received once daily injections of the test compounds
20  subcutancously and were observed for 3h following injection. Each animal was observed for 1
minute every 20 min throughout the 3h period for the presence of dyskinesias using the Abnormal
Involuntary Movement Scale (AIMS) as described previously (Lundblad, ef al., Eur. J Neurosci.,
15,120, (2002)). Rats received drug for 14 consecutive days and were scored on days 1, 2, 3, 4, 5,
8, 10 and 12. Two-way repeated measures ANOVA revealed that there was a significant treatment
25  effect, time effect and treatment by time interaction (p<0.001, in all cases). Post hoc comparisons
using Holm-Sidak method indicates that animals treated with compound 10 had significantly less
dykinesia (scores of about 30) compared to animals treated with either L-DOPA or apomorphine
(scores of about 70). There were no differences between L-DOPA and apomorphine treated
groups. Following this experiment all rats were given subcutancous injections of compound 10
30  from day 15-19 in order to determine how Example I influenced the severity of dyskinesia seen in
the apomorphine and L-DOPA groups. Dykinesia scoring was performed on day 19 of the

experiment (corresponding to 5 days on compound 10). The data showed a partial reversal of the



the treatnent.L-DOPA (12.5ng/ kg, p.o.) increased | oconotor activity and
reversed notor disability as previously described (Smth, et al. Mv.

Di sord. 2902010l06¢d®2, 887). The dose chosen for this chalkemgeoimosadsit he top
of the dose response curve for this drug. Conpound 10 (dosed

subcut aneousl y) produced dose-rel ated jqcreases in |oconotor activity and
reversal of notor disability tending to produce in a response greater than
for L-DOPA (12.5nmg/ kg, p.o.). Both test conpounds produced a prol onged
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Fol l owi ng an 18h i ncubation at 4 C the pl ates were washed
treated with compound 10 had significantly fewer dyskinesias than both the pramipexole group and

15  the L-DOPA/Benserazide group. The pramipexole group had significantly less dyskinesias than the
L-DOPA/Benserazide group. Hence, compound 10 had a superior profile over pramipexole in

terms of reversing dyskinesias induced by L-DOPA.

Anti-Parkinsonian effects in MPTP-treated common marmosets

20  The experiments were conducted using 6 MPTP treated marmosets (2.0mg/kg daily for up to 5
consecutive days dissolved in sterile 0.9% saline solution). All the animals had previously been
treated with L-DOPA (12.5mg/kg p.o., plus carbidopa 12.5mg/kg p.o.) administered daily for up to
30 days in order to induce dyskinesia. Prior to the study all subjects exhibited stable motor deficits
including a marked reduction of basal locomotor activity, poor coordination of movement,

25  abnormal and/or rigid posture, reduced alertness and head checking movements. Domperidone was
administered 60 min before any of the test compounds. Domperidone is an anti-dopaminergic drug
that suppresses nausea and vomiting. Locomotor Activity was assessed using test cages that are
comprised of 8 photo-clectric switches comprised of 8 infra-red beams which are strategically
placed in the cage and interruption of a beam is recorded as one count. The total number of beam

30  counts per time segment is then plotted as time course or displayed as area under the curve (AUC)
for total activity. The assessment of motor disability was performed by a trained observer blinded to

the treatment.



once and counted in a Wallac TriLux counter. The active netabolite or
Compound 10 was found to be a DI agonist in this assay.D cAMP assay The
ability olothm/omypounds to either stimulate or inhibit pChoKITRGeME Or
medi ated inhibition of cAMP formation in CHO cells transfected with the
human D receptor was neasure as follows; Cells were seeded in 96 well

pl ates at a concentration of 8000 cells/well 3 days prior to the
experinment. On the day of the experinment the cells were washed once in
preheated G buffer ( mM Md 2, 0.9 MM Cad 2, 1M IBMX in PBS) and the
assay was initiated by addition of 100 micro-1 of a mxture of 1 mcro-M
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Concentration-dependent stimulation of intracellular Ca2+ rel ease by

dopd®i ne in hDs- transfected CHO-Gal 6 cells. The cells were |oaded with
fl uoro- Ci ndi ciumresponse (fluorescence
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formation in CHO cells stably expressing the human recombinant D; receptor was measured as
15  follows. Cells were seeded in 96-well plates at a concentration of 11000 cells/well 3 days prior to

the experiment. On the day of the experiment the cells were washed once in preheated G buffer (1

mM MgChL, 0.9 mM CaCl,, 1 mM IBMX (3-i-butyl-1-methylxanthine) in PBS (phosphate

buffered saline)) and the assay was initiated by addition of 100 micro-L of a mixture of 30 nM

A68930 and test compound diluted in G buffer (antagonism) or test compound diluted in G buffer
20  (agonism).

The cells were incubated for 20 minutes at 37 °C and the reaction was stopped by the addition of
100 micro-L S buffer (0.1 M HCI and 0.1 mM CaCl,) and the plates were placed at 4 °C for 1h. 68
micro-L N buffer (0.15 M NaOH and 60 mM NaOAc) was added and the plates were shaken for
25 10 minutes. 60 micro-1 of the reaction were transferred to cAMP FlashPlates (DuPont NEN)
containing 40 micro-L. 60 mM Sodium acetate pH 6.2 and 100 micro-L IC mix (50 mM Sodium
acetate pH 6.2, 0.1 % sodium azide, 12 mM CaCl,, 1% BSA (bovine serum albumin) and 0.15
micro-Ci/mL '*I-cAMP) were added. Following an 18h incubation at 4 °C the plates were washed
once and counted in a Wallac TriLux counter. The active metabolite or Compound 10 was found

30  to bea Dy agonist in this assay.



Dopam ne agoni sts can have activity at either the D receptors, the D2
receptors, or both. The rotation response in rats with unilateral 6-CHDA

| esi ons owo 2bm/093@d t 0 assess conpounds for their abili tyTipk2eioosudsat e bot h
receptor types and induce rotation (Ungerstedt and Arbuthnott, Brain Res.
24, 485 (1970); Setler, et ah, Eur. J.pgharmacol, 50(4), 419 (1978); and
Ungerstedt, et al, "Advances in Dopam ne Research" (Kohsaka, Ed.), Perganon
Press, 1982, Oxford, p. 219). 6- OHDA (6- hydroxydopam ne) is a neurotoxin
used by neurobi ol ogists to selectively killdopam nergic neurons at the site
of injediGMP?¥e brain in experinental aninals. In the 6- OHDA nodel the

ni grost rﬁieta% Lt 8PRARBRp&EId %o Slifer Qﬁﬁﬁlét@%?ﬂﬁm R0®), $tdfioP ebitRd Miditlon of

(unilateral) by injecting 6-OHDA into the nedian forebrain bundle, Iocated
i n frontcANIP tiorenagab st RO eelinitignsdecteiwih thei Huatae i re¢apjos oxtas oncaswerbs ﬁzéldww th

t | at b h d
behavi ol TAS R IBE SF dEbP IR BrnAiangy Thith: wa ol sePnanics e Jif o
of dat erdxp&iriht.OMhB daHEn RS E@elim¥ R Rs (MERashd dneéifﬁqﬁeﬂe%m wiffef @rmishe
corrpound In question. Once a MED has been determ ned, second experi nment

i s perf ovlael G dmyeCatrh lrreMI!Bé/IMEi’B@ etnﬁéhe@@mmmlwedd&yeaddm@ ofE¢gnigrerl de
bl ock d D2
Fecept ot 4 HENGR ol SHSoaHsBP RS d0aRienT TR BP AR, R dleally IG5 G

acti vi t)(amgdnisﬁl)arlommmmskolﬁmﬁﬂtbsycorﬁmmdﬁlh@bw&m@gmmﬁp de is known a
third experinment is run using the MEDNenobnap de dose and observing the

effect of the DI antagonist, SCH 23390 al one, the D2 antagoni st,
NendfaprThgecchy mre iggublatéd aminptestahd? &F fed the afactemviséebped batheeddition ohlOCH

compound st bR U dpvoHG! il bf Emdr e TR BRE mie 3yl ef e
| nhi bi t 4i0R-L N BGN0N SMANTR 'aﬂaiegwbsﬁdida@aée@&é EAERANAUNIR Bafl Goro

conbination treatnment conpletely blocks all rotations 1n the rats (Arnt and
Hytt el ; shsleoHopHammats! @oyicr@b (03 Jhe r@ab6orf $¥8BFFansfamell ©aA\dP FlashRatca(DuPdnt

b L R e B N e e o A

thi §smdg} 0. THESRRI YA 300l (e, 0% BOARAY odslﬁc@r@b@dﬁfm@mﬂv&a@mass

"aponorphine ' - |ike profiles with DI/D2 rati os of about 2 as conpared to
a rati o efloabgun 18hfrpubatioorbs phithreeplates were washed once and counted in a Wallac TriLux

counter. The active metabolite or Compound 10 was found to be a D, agonist in this assay.

DS assay

20  Concentration-dependent stimulation of intracellular Ca* release by dopamine in hDs-transfected
CHO-Gal6 cells. The cells were loaded with fluoro-4, a calcium indicator dye, for 1h. Calcium
response (fluorescence change) was monitored by FLIPR (fluorometric imaging plate reader) for
2.5 min. Peak responses (ECsq) were averaged from duplicate wells for each data point and plotted
with drug concentrations. The active metabolite or Compound 10 was found to be a Ds agonist in

25  this assay.

6-OHDA Rat Model

Dopamine agonists can have activity at either the D1 receptors, the D2 receptors, or both. The

rotation response in rats with unilateral 6-OHDA lesions can be used to assess compounds for their
30  ability to stimulate both receptor types and induce rotation (Ungerstedt and Arbuthnott, Brain Res.

24, 485 (1970); Setler, et al., Eur. J. Pharmacol., 50(4), 419 (1978); and Ungerstedt, et al.,

“Advances in Dopamine Research” (Kohsaka, Ed.), Pergamon Press, 1982, Oxford, p. 219). 6-

OHDA (6-hydroxydopamine) is a neurotoxin used by neurobiologists to selectively kill



Mor eover, the duration of action observed was ca. 18h for the conpound
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Psychopharmacology, 85(3), 346 (1985); and Sonsalla, et al., J. Pharmacol Exp. Ther., 247(1),

180, (1988)). This model was validated using apomorphine as the proof-of-principle compound for
mixed D1/D2 agonists.

20 In this model, The active metabolite or Compound 10 and Compound 11 possess ‘apomorphine’-
like profiles with D1/D2 ratios of about 2 as compared to a ratio of about 3 for apomorphine.
Moreover, the duration of action observed was ca. 18h for the compound which is significantly
higher than that seen with L-DOPA / apomorphine. A D1 component could not be observed for

D2-agonists as exemplified by pramipexole and rotigotine.

25
Superiority model
Apomorphine and L-DOPA are able to reverse motility deficits in a mouse model of severe
dopamine depletion. Both Apomorphine and L-DOPA stimulate D1 and D2 dopamine receptors.
Pramipexole, an agonist at D2-like receptors is ineffective in this model.

30

The experiments were performed as follows: Mice previously treated with MPTP (2x15mg/kg
subcutancously) and that had stable lesions are used and vehicle treated mice served as normal

controls. MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) is a neurotoxin that causes



exhibits the sanme superiority as L-DOPA and aponorphi ne over D2 agonists. A
dose response experinent for was perfornmed and there was a dose- dependent
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barrier; it is used to prevent metabolism of L-DOPA to dopamine outside the brain. In contrast, the

15 D2 agonists, pramipexole and bromocriptine did not restore the locomotion in the mice.

This model was used to evaluate whether or not The active metabolite or compound 10
exhibits the same superiority as L-DOPA and apomorphine over D2 agonists. A dose
response experiment for was performed and there was a dose-dependent trend for reversing
20  the hypomotility deficits induced by severe depletion of endogenous dopamine. A final
experiment directly comparing the effects of apomorphine, pramipexole and compound 10
was performed. It was confirmed that compound 10 was able to restore locomotion in MPTP

mice treated and was superior to pramipexole.



significantly | ess dyskinesia than L-DOPA and was able to reduce the
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I n scored according AIM-scoring.

Reversal of L-DOPA-induced dyskinesias in 6-OHDA rats

After eight days of treatment, group A animals had dyskinesia scores of 10-12, which remained
20 constant until day 12. In comparison, group B animals had significantly fewer dyskinesias (scores

of 2-4). For group B, the degree of dyskinesias did not change during the study. After shifting

group A animals from L-dopa/benserazide to the test drug, their level of dyskinesia gradually

decreased to the level observed for the other group of animals. Hence, Compound 11 induced

significantly less dyskinesia than L-DOPA and was able to reduce the dyskinesias induced by L-
25 DOPA.

Anti-Parkinsonian effects in MPTP-treated common marmosets

The experiments were conducted using 6 MPTP treated marmosets (2.0mg/kg daily for up to 5

consecutive days dissolved in sterile 0.9% saline solution). All the animals had previously been
30  treated with L-DOPA (12.5mg/kg p.o., plus carbidopa 12.5mg/kg p.o.) administered daily for up to

30 days in order to induce dyskinesia. Prior to the study all subjects exhibited stable motor deficits

including a marked reduction of basal locomotor activity, poor coordination of movement,

abnormal and/or rigid posture, reduced alertness and head checking movements. Domperidone was
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S buffer (0.1 MHO and 0.1 C%CI 2) and the plates were placed at 4 C for
| h. 68 p.o.). Both test compounds produced a prolonged reversal of motor disability compared to L-

15  DOPA and were as efficacious as L-DOPA.

In vitro Hepatocyte Assay

Cryopreserved pooled male rat hepatocytes (Sprague Dawley) and pooled human hepatocytes from
10 donors (male and female) were purchased from In Vitro Technologies Inc., BA, USA. Cells
were thawed at 37 °C in a water bath, live cells counted and seeded in a total of 100 micro-L in
20  Dulbecco’s modified Eagle medium (high glucose) with 5 mM Hepes buffer in 96 well plates, each
well containing 250.000 and 500.000 cells/mL for rat and human hepatocytes, respectively.
Incubations were started after 15 min of pre-incubation and stopped at time points of 0, 5, 15, 30
and 60 min for rats and at 0, 30, 60, 90 and 120 min for human hepatocytes. Incubations were
stopped by addition of an equal volume of ice-cold acetonitrile containing 10% 1 M HCL
25  Following centrifugation, 20 micro-L of the supernatants were injected on a HPLC Column
Atlantis dC18 3 micro-m, 150 x 2.1 mm i.d. (Waters, MA, USA). The mobile phase had the
following composition: A: 5% acetonitrile, 95% H,0, 3.7 ml/l 25% aq. NHs, 1.8 mL/L formic acid.
Mobile phase B: 100% acetonitrile and 0.1% formic acid. The flow rate was 0.3 ml/min. The
gradient operated from 0% to 75 % B from 5 min to 20 min and the eluate was analyzed using a Q-
30  TOFmicro mass spectrometer (Waters, MA, USA). Formation of the product/metabolite was

confirmed by accurate mass measurements and comparison with a synthesized standard giving
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15  The cells were incubated for 20 minutes at 37 °C and the reaction was stopped by the addition of
100 micro-L S buffer (0.1 M HCI and 0.1 mM CaCl,) and the plates were placed at 4 °C for 1h. 68
micro-L N buffer (0.15 M NaOH and 60 mM NaOAc) was added and the plates were shaken for
10 minutes. 60 micro-l of the reaction were transferred to cAMP FlashPlates (DuPont NEN)
containing 40 micro-L. 60 mM Sodium acetate pH 6.2 and 100 micro-L IC mix (50 mM Sodium

20  acetate pH 6.2, 0.1 % sodium azide, 12 mM CaCl,, 1% BSA (bovine serum albumin) and 0.15
micro-Ci/mL '*I-cAMP) were added. Following an 18h incubation at 4 °C the plates were washed
once and counted in a Wallac TriLux counter. The active metabolite (i.e. Compound 10) was

found to be a D; agonist in this assay.

25 D, cAMP assay
The ability of the compounds to either stimulate or inhibit the D, receptor mediated inhibition of
cAMP formation in CHO cells transfected with the human D, receptor was measure as follows.
Cells were seeded in 96 well plates at a concentration of 8000 cells/well 3 days prior to the
experiment. On the day of the experiment the cells were washed once in preheated G buffer (1 mM

30 MgCl, 0.9 mM CaCly, 1 mM IBMX in PBS) and the assay was initiated by addition of 100 micro-1
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2.5 min. Peak responses (ECsp) were averaged from duplicate wells for each data point and plotted
with drug concentrations (cf. Figure 1 for dopamine). The active metabolite (i.e. Compound 10)
was found to be a Ds agonist in this assay.

20
6-OHDA Rat Model

Dopamine agonists can have activity at either the D1 receptors, the D2 receptors, or both. The
rotation response in rats with unilateral 6-OHDA lesions can be used to assess compounds for their
ability to stimulate both receptor types and induce rotation (Ungerstedt and Arbuthnott; Brain Res.,
25 24, 485 (1970); Setler, et al, Eur. J. Pharmacol., 50(4), 419 (1978); and Ungerstedt, et
al.,““Advances in Dopamine Research” (Kohsaka, Ed.), Pergamon Press, 1982, Oxford, p. 219). 6-
OHDA (6-hydroxydopamine) is a neurotoxin used by neurobiologists to selectively kill
dopaminergic neurons at the site of injection in the brain in experimental animals. In the 6-OHDA
model the nigrostraital dopamine cells are destroyed on one side of the brain (unilateral) by
30  injecting 6-OHDA into the median forebrain bundle, located in front of the substantia nigra. This
unilateral injection combined with stimulation by dopamine agonists such as apomorphine will
induce rotation behaviour as only one side of the brain is stimulated. Experiments consist of

determining a minimum effective dose (MED) to induce rotation for the compound in question.
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pr oddcecdchbbut 2-hias compatd tBetdtioldd@ABANt 3 for apomorphine. Moreover, the duratlon of action
observed was ca. 18h for the compound which is significantly higher than that seen with L-DOPA /
apomorphine. A DI component could not be observed for D2-agonists as exemplified by

pramipexole and rotigotine.

20  Superiority model
Apomorphine and L-DOPA are able to reverse motility deficits in a mouse model of severe
dopamine depletion. Both Apomorphine and L-DOPA stimulate D1 and D2 receptors.

Pramipexole, an agonist at D2 receptors is ineffective in this model.

25  The experiments were performed as follows: Mice previously treated with MPTP (2x15mg/kg
subcutancously) and that had stable lesions are used and vehicle treated mice served as normal
controls. MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) is a neurotoxin that causes
permanent symptoms of Parkinson's disease by killing certain neurons in the substantia nigra of the
brain. It is used to study the disease in monkeys and mice. On the day of the experiment, mice were

30  treated with AMPT (250mg/kg subcutaneously) and then returned to their home cages for 1.5 hours
after which they were placed in individual cages in the motility unit. AMPT (alpha-methyl-p-
tyrosine) is a drug that temporarily reduces brain catecholamine activity (in this case especially

dopamine levels). Three hours after the AMPT injection, rescue of locomotive deficits was
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15  apomorphine, pramipexole and Compound 10 was performed. It was confirmed that Compound

10 was able to restore locomotion in MPTP mice treated and was superior to pramipexole.

Dyskinesia Rat Model
A rat dyskinesia model reported in the literature (Lundblad, et al., Eur. J Neurosci., 2002, 15, 120)
20  was used to examine the effects of Compound 12 vs. L-DOPA/benserazide with respect to

dyskinesias that were assessed as abnormal involuntary movements (AIMs) in ‘parkinsonian’ rats.

Study Design

Throughout the study animals received L-DOPA/benserazide (6 mgkg and 15 mgkg
25  subcutancous) or Compound 12 (group B) once daily at t = -20 min. 0 — 180 min. Animals were

scored for dyskinesias. Days 1 — 14: All animals were dosed with L-DOPA/benserazide (group A)

or Compound 12 (group B).

At days 1, 3, 5, 8 and 12, animals were scored according to AIM-scoring by recording dyskinesias

30  using the Abnormal Involuntary Movement Scale (AIMS) as described previously. Days 15 — 26:
Group A animals were treated with Compound 12 (as group B) instead of L-DOPA/benserazide.
Day 15, 16, 17, 19, 22, 24 and 26: Animals scored according AIM-scoring.
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di ol 15°" abnormal and/or rigid posture, reduced alertness and head checking movements. Domperidone was
administered 60 min before any of the test compounds. Locomotor Activity was assessed using test
cages that are comprised of 8 photo-electric switches comprised of 8 infra-red beams which are
strategically placed in the cage and interruption of a beam is recorded as one count. The total
number of beam counts per time segment is then plotted as time course or displayed as area under
20 the curve (AUC) for total activity. The assessment of motor disability was performed by a trained

observer blinded to the treatment.

L-DOPA (12.5mg/kg, p.o.) increased locomotor activity and reversed motor disability as
previously described (Smith, et al. Mov. Disord. 2002, 17(5), 887). The dose chosen for this
25  challenge is at the top of the dose response curve for this drug. Compound 12 (dosed p.o.) as well
as Compound 10 (dosed p.o.) produced dose-related increases in locomotor activity and reversal of
motor disability tending to produce in a response greater than for L-DOPA (12.5mg/kg, p.o.). Both
test compounds produced a prolonged reversal of motor disability compared to L-DOPA and were

as efficacious as L-DOPA.



a pharmaceutically acceptable salt thereof, in the preparation of a

medi canent for treating Parkinson's disease while maintaining a | ow

dyski nesiwoi2othuotioen profile. 2. Use of PCT/DK2010/050051

(4aR, 10aR) -1 -/ ?-propyl -1, 2, 3, 4, 4a, 5, 10, 10a- oct ahydr o- benzo[ g] qui nol i ne-6, 7-
diol or a pharnmaceutically acceptable galt thereof, in the preparation of a
nmedi canent for reversing dyskinesias. 3. Use of

(6aR, 10aR) - 7- n- propyl - 6, 6a, 7, 8,9, 10, 10a, | | - oct ahydr o- |, 3-di oxa- 7- azacycl ope
ntal aj aEt grzgene or a pharmaceutically acceptable salt thereof, in the
prepar aty a medi cament for treating Parkinson's disease while

mai ntai nj_ng %Ae%f’(&y{sf@aﬁ ? réb}ﬁ}ﬂ“l‘?tj 2 DI @1 0d- (?ctahﬂ'drob&ﬁzcgé] uinoline-6,7-diol or
(6aR, 10aR) - 7- n- propyl - 6, 0, 10a,’l I'’- oct ahydr o- | 8| oxa- 7-azacycl ope
nta[ a]anthr acﬁman@neut@ab%acmntaldusalt@lbﬂeyf an‘daepte@bﬂaeorsaﬂ ¢ medieanat foritreatirige
preparation for reversi ski.ne s. 5. Use of

(4aR, 10aR) - | Cgr?ﬂﬂ]?st%)?ldlsﬁasﬁw ilg Majntajnigg g Ofgdyf%lﬁe%ae]@a 88 BO1IS: benzo[ g] qui nol i n
-6- @gne, or a pharmaceutically acceptable salt thereof, in the preparation
of a medi camgm off‘?a{aRt IO%R? '1r}zgprg%flli'fgs@@a§1@ﬁ®e&%ym'ﬂeﬁzd@hﬁh@lhﬁ'mdﬁl bow
dyski nesi a i nduction profi

(4aR 10aR) - -arplpmwllluczll}aaoﬂ;e;pftdal@w‘ﬂ tBsrenf1io tcoaementiah piz metlierrhen fwrgijecpirignol i n
-6- one, har rraceutl cally acceptable salt thereof, in the preparation
of a nedi carre 'FB1*r ever si ng” dyskinesias. 7. The use of anyone of clains
1-6, wherein the dyskinesia is associated with a basal gangliarel ated
novenent disorder. 8. The use of claim 7, wherein the dyskinesia is

assddi ated wiWse Par kf nsorf6aR dPddasrpropyl-Gpre7. 884 04, bl-g¢t®hy9r0 hArdliosh-7-azire
dyskinesia is y?f)ﬁe%fegg]é Hrax\én:[e hor'a 619%&&%211 éfa% épta[%ge srahﬁ ékgreaoﬁq& ﬁle reipﬁlgtlon of

post - encephali I'nsonism er el

dyskinesia i @ aﬁe‘éﬂwmaﬁteﬂJrV\llréahnngIfaﬂdﬂs‘é)hQnd@easél walk imai@inisg di $@asdskiddia The
use of claim10, vvherel n the dyskinesia arises as a side-effect of a

t her apeut i ¢ dB@istion profile.

15 4 Use of (6aR,10aR)-7-n-propyl-6,6a,7,8,9,10,10a,1 1-octahydro-1,3-dioxa-7-aza-
cyclopenta[alanthracene or a pharmaceutically acceptable salt thereof, in the preparation of

a medicament for reversing dyskinesias.

5. Use of (4aR,10aR)-1-n-propyl-2,3.4,4a,5,7.8,9,10,10a-decahydro-1H-benzo[g]quinolin-6-
20 one, or a pharmaceutically acceptable salt thereof, in the preparation of a medicament for

treating Parkinson’s disease while maintaining a low dyskinesia induction profile.

6. Use of (4aR,10aR)-1-n-propyl-2,3.4,4a,5,7.8,9,10,10a-decahydro-1H-benzo[g]quinolin-6-
one, or a pharmaceutically acceptable salt thereof, in the preparation of a medicament for

25 reversing dyskinesias.

7. The use of anyone of claims 1-6, wherein the dyskinesia is associated with a basal ganglia-

related movement disorder.
30 & The use of claim 7, wherein the dyskinesia is associated with Parkinson’s discase.

9. The use of claim 8, wherein the dyskinesia is associated with idiopathic Parkinson's disease

or post-encephalitic parkinsonism.



treat Parkinson's disease. 12. The use of claim 11, wherein the dyskinesia
is associated with dopam ne repl acenent therapy. 13. The use of claim 12,
wher ei n twe 2dopmise repl acenent therapy agent is sel eced/DiK20m0/dshEs1gr oup
consisting of rotigotine, ropinirole, pram pexole, cabergoline,
bronocriptine, lisuride, pergolide, L-{XPA and aponorphine. 14. The use of
claim 13, wherein the dyskinesia is established as a result of repeated
adm ni stration of L-DOPA

10.  The use of claim 9, wherein the dyskinesia is associated with off-dystonia in Parkinson's
disease.
I1. The use of claim 10, wherein the dyskinesia arises as a side-effect of a therapeutic agent to
5 treat Parkinson’s disease.
12. The use of claim 11, wherein the dyskinesia is associated with dopamine replacement
therapy.
10 13. The use of claim 12, wherein the dopamine replacement therapy agent is selected from the

group consisting of rotigotine, ropinirole, pramipexole, cabergoline, bromocriptine, lisuride,

pergolide, L-DOPA and apomorphine.

14.  The use of claim 13, wherein the dyskinesia is established as a result of repeated

15 administration of L-DOPA.



