1 0 MAR 2006 WO 03/024960 PCT/ EPO2/09001 Novel use of substituted

am nonet hyl chromans The present invention relates to the novel use of
substituted am nonmethyl chromans for the treatnment of novengépMARiI&Gr ders
and of adv@wser8éd ects induced by drugs adm nistered to tPEBEPI2/09001
extrapyram dal novenent disorders. The invention preferably relates to the

use of substituted am nonethyl chromans of formula I | ORin which R
represents hydrogen or a hydroxyl protecting group, and their optical
i somers and pharmaceutically acceptable salts or solvates, in particular

2-({[5-(4-fluorophenyl)-pyridin-3ylneth -am no}-net hyl)- chroman-4-ol,

2- ({[5- (4-fl uor opheny P—"S%?Ei"&"’&i“!%? }’Uﬁwmthx?hé?';‘anéhromn- 7-ol,

2- ({[5-(4-fluorophenyl)-pyridin-3ylnmethyl]-am no}-methyl)- chroman-8-ol or
an optical ispner or physiologically acceptable salts. aor . sol vates thereof,
for the manuf BERIPECRHNYSTHRR Ealen ¢ a7 Noke secal sositdied Innomeiid da
nmovenent di ?OMM§nafni]{t?e tr'b@tm?htéoifmu_ Pémetrm. disopde andkof aduese dffucts he dal
treat ment of. adver.se ects .of anti.-Parkinsonian drugs in extrapyram da
novenent dis H@Pgstyn‘%}"gﬁ apsg’lunpﬁgeﬂ&ﬂ&ge{;&p&fr@pgrpr@gaﬁ&mvgmt for the

treat ment of deetdeapyram dal synptons (EPS) induced by neuroleptics. The
conpounds of Fornmula | are especially useful in the treatnent of
dyskinesia. US 5,767,132 describe simlar am nonethyl chroman derivatives
whi ch are sTheamnentioorprpfarphlyl raldtes dmthecose obsubdtituted amincrhetbhybf cerebral
I nfarction é%ﬁ%r@({)ﬁ gﬁ[‘?pfi) such as stroke and cerebral ischaema, for
prophyl axi s ~and con r(())l Oof” cerebral disorders, e.g. mgraine, especially in
geriatrics in a manne pilar to certain ergot al kal oi ds,” the treatnment of

anxiety, tension ap ¢ssi on states, sexual dysfunctions caused by the
central nervours 1|1 ' l% 9001 2 5110 15 20

OR

Or9)

in which

R represents hydrogen or a hydroxyl protecting group,

and their optical isomers and pharmaceutically acceptabie salts or solvates,
in particular 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol, 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-
chroman-7-ol, 2-({[5-(4-flucrophenyl)-pyridin-3ylmethyl]-aminc}-methyl)-
chroman-8-ol or an optical isomer or physiologically acceptable salts or
solvates thereof, for the manufacture of a medicament for the treatment of
extrapyramidal movement disorders and/or for the manufacture of a
medicament for the treatment of adverse effects of anti-Parkinsonian drugs
in extrapyramidal movement disorders and/or for the manufacture of a
medicament for the treatment of extrapyramidal symptoms (EPS) induced
by neuroleptics. The compounds of Formula | are especially useful in the
treatment of dyskinesia.

US 5,767,132 describe similar aminomethyl chroman derivatives which are
suitable for prophylaxis and control of the sequelae of cerebral infarction
(apoplexia cerebri) such as stroke and cerebral ischaemia, for prophylaxis
and control of cerebral disorders, e.g. migraine, especially in geriatrics in a
manner similar to certain ergot alkaloids, the treatment of anxiety, tension
and depression states, sexual dysfunctions caused by the central nervours



system for disturbances in sleep or absorption of food or for the treatnent
of psychosis (schizophrenia). Additionally, they are suitable,to eI|n1nate
cognitive deficiencies, to inprove powers of |earning and neh%ry

treat Al zWe asariwodi sease. They can be furthernore used f@t1hﬂ@@mmng
side-effects in the treatnent of hypertension, in endocrinology and

gynecol ogy, e.g. for the treatnent of ac&onegaly, hypogonadi sm secondary
anenorrhea, prenmenstrual syndrone or undesired puerperal |actation. Simlar
conpounds are described in Drug Metabolismand Disposition, Vol. 29, No. 7,
1042-1050, 2001. In contrast to the conpounds disclosed in US 5,767,132, the
conmpounds  acsystethntpridistudrandes in steep oralsorptigonf fuad of farlteeSradiihant ecept or

and antagoni st receptor. They do not show inhibitory
51” Eoglﬁgsgﬁﬁéﬁﬁ%‘@ 2132

effects on the am n ceptor. The unexpected advantage of the
conpounds of A@dlhom@xlm tlaewaf%wltahﬁé@Bgvmmtemogmﬂvacmﬁ@lanqnes 4o popraveon of

the phenyl f'MNerBScffleéﬁnﬁ Qﬁé‘i‘n%rﬂsyah@%(tr%tA%éurﬂ?Fé‘ﬁ%%%égcTﬁég%‘éhs on

dopami ne D2 (and recept or.s rong contrast r ecept or
ant agorg st i c st Bythermose asedier Weatng pidersffect inbhiedireatment afven i f | ess

pronounced DdhyReRRASRIS in eﬁﬂ@cﬁﬁcﬂ@%éh& &aoggh@g' mﬁb't%tﬁfenwr' ous

ext rapyram dal” notor di sturbances re to treated
conpounds of d%PMEEaYs hYPREORAGIRDS ﬁeéomawr%nw@ﬁ&%,tnrsmwsti% am nonet hyl

chromans of f@namelor Urkiddfet IRErBE@PIAtdtbL 0 the invention is disclosed in
US 5,767,132. 'US 5,767,132 is hereln I ncorporated by reference. 25 30

Anal oguosly to the net hod described in US 5,767,132, conpounds of fornula I
accor di ng to Sikdlamcompodindeeire degtrived in s)mgervr:etammﬂ andebispopitiandokut i cal

acceptaple s a lv be prepared e.g. in that (a) a conpound
of forrﬂa IlaééGNP %1%%21?%:&?/1@5006 WD 03/ 024960 5 3 =

In contrast to the compounds disclosed in US 5,767,132, the compounds
according to formula | are merely agonists of the 5-HT 4 receptor and
antagonists of the dopamine D4 receptor. They do not show inhibitory
effects on the dopamine D2 or D3 receptor.

15 The unexpected advantage of the compounds of formula | and particularly
with R = H and F in 4-position of the phenyl ring, i.e. is indeed their lack of
any antagonstic effects on dopamine D2 (and D3) receptors. In strong
contrast to the D4 receptor, antagonistic properties at the dopamine D2
receptor and — even if less pronounced D3 receptors - are associated with
the induction of various extrapyramidal motor disturbances which are to be

20 treated with the compounds of formula 1.
The principle of the preparation of the aminomethyl chromans of formula |
to be used according to the invention is disclosed in US 5,767,132. US
5,767,132 is herein incorporated by reference.

25

Analoguosly to the method described in US 5,767,132, compounds of
formula | according to claim 1 and their optical isomers and/or their
pharmaceutical acceptable salts and solvates can be prepared e.g. in that
(a) a compound of formula Il

0
G
. /\(@-OR I



PCT/ EP02/ 09001 in which Gis d, Br, I, alkylsulfonyl oxy havi n g@ 6
C-atons or arylsul fonyloxy having 6 to 10 C-atons and Ris a WGArR 95
protecti ngo@sMbReyi s reacted with an amne of formula I'll NJ1Q, ‘%'98@ and,
optionally, cleaving the hydroxy protecting group to obtain conpounds of
formula I, in which R=H or (b) a comgound of fornula IV, prepared as
descri bed in US 5,767,132 Galkyl 1V in which alkyl is an al kyl group having
| to 4 C atonms, is dealkylated with a deal kyl ati ng agent to obtain conpounds
of formula I, in which R=H Especially preferred is a nethod (c) to

obt ai n conpoumeicf GfierQiuBa, 1) élkyléu%nﬂbk)haw&mg tatale i-aesmsoer eochem stry,
wherein a chr H2 Olsreated with an

Al denyde of FORRATES, Ak oo C B A Rige b mkiso GRfied btg ",
and treated ds hsattédieitboaroamine of ratlly llh konpl ex hydri de, such as sodi um
bor ohydri de. The |iivel conpounds of- fornmula | A are also an object of the

present i nvg,_nt 10

5 ~H il

and, optionally, cleaving the hydroxy protecting group to obtain compounds
of formula 1, in which R = H;
or

10 (b) a compound of formula IV, prepared as desqribed in US 5,767,132
F
Y
P Oalkyl
N
15

in which alky! is an alkyl group having 1 to 4 C atoms,
is dealkylated with a dealkylating agent to obtain compounds of formula |,
in which R = H.

Especially preferred is a method (c) to obtain compounds of formula IA

20@“0”(2@ 'A

having a defined stereochemistry, wherein a chromaneamine of the

25 formula V

e, O

OH
30 is reacted with an aldehyde of formuia VI



15 The starting conpound of fornula V for Method (c) is preferably obtained
by use of a conpound of formula VIl (obtainable by enanti oséljemriNG

kat al yti cwipydfee@epat i on and crystallization according to Wa-92520804) O AN
VI which is hydrogenated to yield after optional crystallization an
enanationerically and di astereonericall y4pure conpound of formula VII1. 20 O
OH 25 30 The conmpound of fornmula VII1 is hydrolysed to the conpound of
formula V by standard nethods, preferably by treatment with a solution of
al kali  hydroxide, such as sodi um hydroxide. Sursprisingly, in a preferred
met hod for the memmatacture of the compound of formula VIII, the conpound of
formula VIl 1z014MAR ROfb WO 03/ 024960 PCT/ EP02/09001 5 0 VIl 510 0 is

di ast er eosel ect i~veky £ by a kogplex hydri de, preferably al kal

bor ohydri de such as so%lun1-oroﬁ§dride i nVAn al kohol, such as nethanol or
et hanol, thus |l eading & teg optional crystallization an enanationerically
and dlastereonerlcally ptfe conpound of formula VIII. "~N OH 15 Thi s way

o1 ov) 100 N ENFRRIEHE WIORHpTon areferal 3 %MP?Muﬁpsgﬂc?hagtaagéy%ed

di ast er eoner bBérbhyadride.

The novel compounds of formula 1A are also an object of the present

invention.

10 ) . ,
The starting compound of formula V for Method (c) is preferably obtained
by use of a compound of formula Vil (obtainable by enantioselective
katalytic hydrogenation and crystallization according to WO 02/20507)

O
/I-L /"'-,, O
N Vit
15
0
which is hydrogenated to yield after optional crystallization an
enanatiomerically and diastereomerically pure compound of formula Vil
20 J\
o, O
OH
25

The compound of formula VIt is hydrolysed to the compound of formula V
by standard methods, preferably by treatment with a solution of alkali
hydroxide, such as sodium hydroxide.

Sursprisingly, in a preferred method for the manufacture of the compound
30 of formula Vilt, the compound of formuia VI



O AVilla 20 OH Therefore, the present invention also relates to a process
for the preparation of conpounds of formula A 25 | A OH having a defined
stereochem stry, wherein a chromaneanine of the formula V BDMAR QI(NAR 7. 006
WO 03/ 0249060slmeNC OH 5 -6 V is reacted with an al dehyde gfrkpiimshes VI VI
10 and treated a hydride donor. PCT/EP02109001 The invention also relates to
a process for the preparation of conpourds of formula 1B conprising the
foll owi ng steps: a) hydrogenation of a conpound of fornmula VI 0 x 15 to a
conmpound VII11, O AN 20 OH 25 which is and optionally crystallized for
purification, 0

O
N

Vi

5 O
is diastereoselectively hydrogenated by a komplex hydride, preferably alkali
borohydride such as sodium borohydride in an alkchol, such as methanol
or ethanol, thus leading after optional crystallization an enanatiomerically
and diastereomerically pure compound of formula VIIL.

10 )L o, O

OH
This way of hydrogenation of the compound of formula VIl has the
advantage of providing the compound Vil with no or only minor amounts of

15 undesired diastereomer Villa:
o .
)‘I\ e, O
N Vitla
Therefore, the present invention also relates to a process for the
preparation of compounds of formula IA
F
~n,, O
X
25 | N IA
s
N -

having a defined stereochemistry, wherein a chromaneamine of the
formula V
30



VI1 b) hydrolysation of the conpound VIII obtained in step a) to a conpound
of formula V H2N 30 OH V WD 03/024960 5 10 15 20 7 10 MAR 2006 MAPCIEE
P02/ 09001 ion of a conpund of formula V obtained i ith a
conmpound “@ {@?ﬁr&l a Vl and treatnment with a hydride donor%/?ﬁﬁ%&%ﬂmed is
t he above rrethod for the preparation of Fgtnula IA, wherein the
hydr ogenati on of a conpound of forrmula VIl to a conpound VIII in step a),
is perforned di astereosel ectively by a konplex hydride, preferably alkali
bor ohydri de such as sodi um borohydride in an al kohol, such as nethanol or
et hanol . Espegi, g4V & 8g. i s the above procedure to prepare (2R 4R)-
2-({[5-(4- flI ophenyl ) - di n- 3yl met Myl ] - am no} - met hyl ) - chr oman- 4- ol by
using a conpound of A, /I A instead of VI VIA The al kyl group in
formula IV is preferablly unbranched and has 1, 2, 3, or 4 C atons, and is
preferably nmethyl, eth H propyl, isopropyl, butyI i sobutyl, sec-butyl or
tert-butyl. Parti cuI arly preferred is met hyI . In aI kyl sul fonyl oxy having 1
to 6 C gatons, id teactddyith @i atghydenoblormetayl , 25 ethyl, propyl, isopropyl,
butyl, pentyl or yl. Particularly preferred for al kyI sul fonyl oXy iIs
D

met hanesul f onyl © }O I n aryl sul fonyl oxy having 6 to 10 Catons, the aryl
noi ety can befpheé ..or p- tolyl, o-, m, or p-ethylphenyl, o-,
m, or p-propyl phe Raphthyl . Partioglarly preferred for

aryl sul fonyl oxy is benzenes | f onyl oxy, p- toluenesul fonyl oxy, naphthal ene- 1-
or napht hal ene- 2- sul f ony4,@%Yy.

0O-

10 and treated a hydride donor,

The invention also relates to a process for the preparation of compounds of
formula 1B comprising the following steps:
a) hydrogenation of a compound of formula VIl

1 5 /U\N/"'-,, O

Vil
O
to a compound Vill,
0
20 )J\ o, A

which is and optionally crystallized for purification,

25
b) hydrolysation of the compound VIII obtained in step a) tc a compound of
formula V
‘ ., O
HZN/ ,’[D V
30

OH



1 0 MAR 2006 WO 03/024964) PCT/ EP02/09001 8 5 10 15 20 25 30 The expression
"hydroxyl protective group” is also generally known and rel at @¥AR dgr oups
whi ch ar ewsuistialse f or protecting a hydroxyl group agai nst pc¢h®ide@h
reactions, but which are easily renovable after the desired chem cal
reaction has been carried out at other posrtions in the nolecule. Typical
groups of this type are unsubstituted or substituted aryl, aralkyl, aroyl
or aryl groups, furthernore also al kyl groups, al kyl-, aryl- or

aral kyl silyl groups or 0,0- or O,S-acetals, The nature and size of the

hydr oxyl pr ot Ekfgarog @ @romeupdef g?'T'N'%éA obtginaskintsien bavdth @ serRPUAdai n
after the degf f@putd§mandltrdat@ent Athad hj@msd HeRosEequence; groups having
1-20, in particular 1-10 C atons, are preferred. Exanples of hydroxyl

protective groue, inter alia, benzyl, 4-nethoxybenzyl or

2, 4- di et hoxybeme aroyl groups such as benzoyl or p-nitrobenzoyl, acyl
groups such as acety f~pivatayl , p-tol vaqlsulfonyl, al kyl groups such as

met hyl &r tert-butyl, b'iuf -
t

| so allyl, alkylsilyl groups such as
trimethylsilyl (TMS), Ligopropylsilyl (TIPS), tert-butyldi nmethylsilyl
(TBS) or triethylsilyl, tWin1ethyI silyfethyl, aralkyisilyl groups such as

el aportyi | SERRLHE K ind ORI oS Bt febucn ST ARIRIRL IRACEr o
0, p- di met hoxythenkzydrogenaticreoba coapytindeoffornulacéll $uacamspoend Xy dr stepr any|
(B0 or ot hylthParal Y UiasiR e eg by i St libige WERr AL\, o
acetyl , 1gr opi é%ﬂhydrigﬁﬁipb!&‘s inagdrebydridg i @aﬂﬂ@g@l,eﬁﬂﬂ 3% ekedhanal as

hydr oxy prot egf sth@gngl.oup in the conpounds of fornula | according to the

invention. The conpounds of fornmula |I can otherw se be prepared by nethods
knokwn per se, such as those described in the literature (e.g. in the

?}\/g?gaa d V\?rkEspe@blly’v\ relfiontbe s WWeyabhovee {?@,@@Dréjﬁf ?@p@aeéit(gaicm}t 2@9@@1%'
ods o ani m str org- Thi ene- Verl ag, Stu ft), nane
under reacti c%ﬁ'?%@ﬁﬁ?f')’g’%”é‘ﬂ%@‘@&ﬁ%ﬁ%@'” et tl)écalﬁ'Bf“E}?é%tqngézf"?%a gr)éat er

detai | heren. compound of formula VIA instead of VI
15

7 N0 VIA

20
The alkyl group in formula |V is preferably unbranched and has 1, 2, 3, or 4

C atoms, and is preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl or tert-butyl. Particularly preferred is methyl.

In alkylsulfonyloxy having 1 to 6 C-atoms, the alkyl moiety can be methyl,
25 ethyl, propyl, isopropyl, butyl, pentyl or hexyl. Particularly preferred for
alkylsulfonyloxy is methanesulfonyloxy.

In arylsulfonyloxy having 6 to 10 C-atoms, the aryl moiety can be phenyl,

0-, m-, or p- tolyl, o-, m-, or p-ethylphenyl, o-, m-, or p-propytphenyl or

naphthyl. Particularly preferred for arylsulfonyloxy is benzenesulfonyloxy, p-
30 toluenesulfonyloxy, naphthalene-1- or naphthalene-2-sulfonyloxy.



The conpounds of fornmula Il and Il are known; the unknown Cﬁ[ﬂ@ou%E of
formula 11 or Il can easily be prepared anal ogously to the fin /™
conmpoundsyo @3/gzi9éthose described in the exanpl es of US 5, 76¢¢igBez/doMAR 2006
WO 03/ 024960 PCT/ EPO2/09001 9 5 10 15 The reaction of the conpounds of
formulae Il and Il proceeds according t& - nethods such as those known from
the literature for the alkylation of am nes. The conponents can be nelted
together in the absence of a solvent, in a sealed tube or an, autoclave if
necessary. It_is also possible =~ however, to react the conpounds in the
presence of ahf REPEESS r\/iﬁf’foxytﬁﬁ?fﬁp’é‘ée gfoupyilg aﬁp@%rgﬁﬁnﬁgoyp@nd

hydr ocar bons, refates tagrdugitzeneh drelsiftasle o proteeify akefdroRy Frdap Rfimtet one
or butanone, ethers, suc am des such as

as , tetrahydrofuran or dioxane,
di net hyl f or el ed‘é'caPrer?PnﬂE§'kRHtW?'€ﬂlair%l8ﬁ§',ly BGFmﬂYéjQI?tag@r%QIqeégegcet onitrile,
o el se, if dedigmidahiedctioehasdiedrneseicd@ut antbother gdsitiors iartbehasclegulen xt ur es
wth water. It can be favourable to add an aci d-bi nding agent, for exanple
an alkdli netal or alkaline earth netal hydroxide, carbonate or bicarbonate
or anot her alkglital greups obthislyps dneeursautishituted @i ssbbtitubdéd arpeadallad,i d,

preferably a | [ ey r . . or gani ¢ base
such as tri et&ﬂ’gﬁfﬁf‘% ,I ’%F‘W‘%ﬁi‘ m%%'&%]y@%m%&oar’k@u?%% i%ge, or an excess
of he anine cﬂfﬁﬁdlﬁﬂﬁ‘gfoﬂﬂfeoﬁ@dét pof.Bianetals. Dee welurearidgizaiafihes and 14
days, dependi ki ~angd: ' S
bet ween aboutmgjrg%bh?gg%??ggd@ ?ydbggﬁ \t/{/%%hglggggrr]\??%E%Bﬁlg?%g%gtlggg?mounds
in the cont exhestesirad chepunalireactipr of rRasdioprsaauencgegmuns havingi=2G. ino or 25

30 | Wnﬁre QRirtisulbP 111eCHtoms; ar@Freﬁeﬂ@éj Ekampids dfeydrbkpmbediivet em and F
is in the 4- L&OSI'[IOI’I .0f the Bhen ri ”ﬂ' Ther e org, gref ﬁrred conpounds are
2- ({[5- (4-fI PHBﬁ@ﬁ%ﬁl'Tt-eﬁfr“?d enzyl, 4-methoxybenzyl or Z,4-dimethoxybenzyl,

aroyl groups such as benzoyl or p-nitrobenzoyl, acyl groups such as acetyl
or pivaloyl, p-toluolsuifonyl, alkyl groups such as methyl or tert-butyl, but
also allyl, alkylsilyl groups such as trimethylsilyl (TMS), triisopropylsilyl
(TIPS), tert-butyldimethylsilyl (TBS) or triethylsilyl, trimethyisilylethyl,

15 aralkyisilyl groups such as tert-butyldiphenylsily! (TBDPS), cyclic acetals
such as isopropylidene-, cyclopentylidene-, cyclohexylidene-, benzylidene-,
p-methoxybenzylidene- or o,p-dimethoxybenzylideneacetal, acyclic
acetales such as tetrahydropyranyl (Thp), methoxymethyl (MOM}),
methoxyethoxymethyl (MEM), benzyioxymethyl (BOM) or methyithiomethy!
(MTM). Acyl groups having 2 to 5 C atoms, such as acetyl, propionyl,

nz

20 butyryl and pivaloyl, are particularly preferred as hydroxy protecting group
in the compounds of formula | according to the invention.
The compounds of formula | can otherwise be prepared by methods
knokwn per se, such as those described in the literature (e.g. in the

25 standard works such as Houben-Weyl, Methoden der Organisschen

Chemie (Methods of Organic Chemistry), Georg-Thieme-Verlag, Stuttgart),
namely under reaction conditions such as those which are not mentioned in
greater detail heren.

The compounds of formula Il and Il are known; the unknown compounds
30 of formula I} or Il can easily be prepared analogously to the known
compounds, e.g. those described in the examples of US 5,767,132.



3yl et hyl ] - am no} - net hyl ) -chroman-4-ol, 2-({[5-(4-fluoropheny pyri di n-
3yl met hyl ] - ani no} - net hyl ) - chroman- 7-ol , 2- ({[5-(4-fluoropheny éM 2608i n-
3y[ et hyl\]voamonm}oe met hyl ) -chroman-8-o0l, or their optical | somrs2eool

physi ol ogi cal ly acceptable salts or soI vates, such as a) (2R S),

4RI S) - 2- ({[ 5- (4-fl uor ophenyl ) - pyri di n- 3ySmret hyI ] -am no}- nethyl
)-chroman-4-o0l, WO 03/024960 -10 5 10 15 20 25 30 1 0 MAR 2QX

PCT/ EP02/ 09001 b) (2S, 4RIS)-

2- ({[5-(4- fluorophenyl Lﬂf%‘bl di n- 3yl met hyl ] - am no} - et hyl ) - chr oman- 4 ol, c¢)

(2S, 4R)- 2- ((hesteastion ﬁ@ﬂ;ﬂwﬂﬁffrqfdofﬁlléwrjrb@m@d'] P&?ﬁe}%i}s 3ReORYINg fo

(2:hrorr§n j ]9: méﬂwoﬁig%ucﬁsésthoge knowin frct)m the literature for the alkylatlﬁn of

(2R 4R S)- AOPES. { e colRasiatn b DoymElesh Gaties fyhE aiens G ny ) -

(Z:hE ?{ngn(j ]9: ,soﬂ@erﬁﬁn% séitkd tgbe ogan autgc!ave if necessary. It is also ﬁlg;lble rol. g
ar ophen in am no roman- 4- o

(2R, 4%)- 2- Ve %9&8%{5}%‘?\%5’3 tﬂy Wks‘ifﬁﬁ%?%‘ﬁ/gfaad?%%fo

chr oman- 4- ol Examples of suitable solvents are hydrocarbons, such as benzene, toluene

o 2o el RerHas wiloh 8y Btéloe B blbAdhd, bACFAEY!) - o

roman- 7- ol ,
(2R) - 2- ({[5 tatrahyrobphomyidiexans, aémidgy Isueh gl dimath yitormamitiglor-n-
chroman- 7- ol

(29) - 2- ({[ 5- {ﬂét%wly LE)g/rroh one rmtrlrlelesdls%c aF acef]or] ﬁnle oelsF if qehsu-fagi mixtures

chr oman- 7- ol ofkhese solvents w:th one another or m:xtures with water. It can be

(2RI S) -3 ({I[ 5a\§ rabHOTOORIE BY | acid ¥ ndiH g a ¥ At RS M sldm AB1 A1 hikaR hetal or

-'8-ol
((:er? 2 (15 @A'S NSRBBhEIRIRY YslFexiEe ncaPonatengr bicarhanate peanpiher alkali

chr oman- 8- ol metal or alkaline earth metal salt of a weak acid, preferably a potassium,
sodium or calcium salt, or to add an organic base such as triethylamine,
dimethylaniline, pyridine or quinoline, or an excess of he amine compound.
The reaction time is between a few minutes and 14 days, depending on the
15 conditions used, and the reaction temperature is between about 0 and
150°C, normally between 20 and 130°C.

Preferred compounds in the context of the invention are those of the
general formula |

20 E
P OR
N

where
ORis in the 4-, 7-, or 8-position of the chromane system and F is in the 4-
position of the phenyl ring.
Therefore, preferred compounds are 2-({{5-(4-flucrophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-cl, 2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl}-amino}-methyl)-chroman-7-ol, 2-({{5-(4-fluorophenyl)-pyridin-
3ylmethyl}-aminc}-methyt)-chroman-8-ol, or their optical isomers or
physiclogically acceptable salts or solvates, such as
a) (2R/S), 4R/S)-2-({[5-(4-fluorophenytl)-pyridin-3ylmethyl]-amino}-
methyl)-chroman-4-ol,

25

30



m (2S)-2-(([5-(4-fluorophenyl)-pyridin-3yl methyl]-am no}-net hyl é

chroman-8-0l, or a physiologically acceptable salt or solvate {[h #Re 800

Par ti cul awloyespnedeer red conpounds of formula | are the conpegntpossdeert ed

fromthe group consisting of a) (2RI, _

4RI S) - 2- ({[ 5- (4-f | uor ophenyl ) - pyri di n- 3ylet hyl ] - ami no} -

met hyl ) -chroman-4-ol, b) (2S, 4R/ S)-

2- ({[5-(4-fluorophenyl)-pyridin-3yl nethyl]-am no}-nethyl)- chroman-4-ol, c)
2S, 4R)- 2- -(4-fl h 1) - -am - -

oo a4 o1 LB (25, 480 DA Audrbbhenyl)-ayridin-dyiethy amino) methyiy

2- ({[5-(4-fluor garsAxhM=-@yri di n-3yl met hyl ] - am no}-nethyl)- chroman-4-ol, 10

MAR 2U WD 03/024 / 001 -11 10.,15.20 25 30 e) (2R S) -

2- ({[5- (4-f1 uor Sbﬁ?gy‘#aﬂﬁyg&%(‘gﬁ‘é?ﬁ%w' fyamna%sﬁméwi—ﬁw?\%m%ﬂﬁ- 3)| f)

(ﬁR, 4R) - 2|—({[6hl(o4ﬁé:h-l4alilpphenyl ) - pyri di n- 3yl net hyl ] - ami no} - net hyl ) -

chroman-4-ol, g , 4 &S .- -

2- ({[5-64-fl uor gb%ﬁy‘f:‘})' ?y‘#ﬁaf“a‘f"é?ﬁor%‘?w'hw Qﬂ‘nﬁ%ﬁ(l%?mfﬁfmn%}ﬁwl%- ol, or

a physi ol ogi cal thromeam@dt@bl e salt or solvate the of. | The nost

particularly pr eg%rqa_~ d 4C LSy a4k - An _

fl uor ophenyl) - pgi fzcﬁn y ggﬂ?ﬂ]“%aunqrﬁéﬁém} ﬁi@lﬁmrg%ﬁrﬂﬁéﬁqﬁb&mgthyi)

physi ol ogi cal | yclrstepn-4bdle salt or solvate thereof. In the context of the

present inventi t 131 1=107:18 ST _rgg% O I - b
present in vari gﬁgRéPfg)ﬁgli(gg:@rwr?gﬁwgwéﬁﬂ 1'n tﬂﬂ@/l]]?%rrrnm][ﬁ'ﬂtaﬁgprc?z) gr
(-) enanti omer sCiOMAN-4-Gh xt ure of these enantiomers (racemate). For the

separathgn of tjpIRATRLEFS-@A-MudldBhenyl)-pyridin-3ylmethyl]-amino}-methyl)-

chroman-4-ol,
h) (2R/S)-2-({[5-(4-fluorophenyl}-pyridin-3yimethyi]-amino}-methyi)-
chroman-7-ol,
i} (2R)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-7-ol,

15 B (28)-2-({[5-(4-fluorophenyl}-pyridin-3ylmethyl]-amino}-methyl)-
chroman-7-ol,
k) (2R/S)-2-({[5-(4-fluorophenyl}-pyridin-3ylmethyl}-amino}-methyl)-

chroman-8-ol,

1) (2R)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-

chroman-8-ol,
20 m) (2S)-2-{{[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-

chroman-8-ol,

or a physiologically acceptable salt or solvate thereof.

Particularly preferred compounds of formula | are the compounds selected

o5 from the group consisting of

a) (2R/S), 4R/S)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-

methyl)-chroman-4-ol,

b) (28, 4R/S)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-

chroman-4-ol,

c) (28, 4R)- 2-({[5-(4-flucrophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
30 chroman-4-ol,

d) (2S, 4S)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyi]-amino}-methyi)-
chroman-4-ol,



enantioneric forns, reference is nade to the rel evant, knovvn Bﬂem al i st
literature. In the context of the present invention, the phyS| 8dﬁ%ally

accept ablwoaalot®6o can al so be enpl oyed. Physiol ogically acgepwppl@osal ts of
the substituted 2-am nonehyl chromans of fornmula 1 can be salts of the
conpounds according to the invention with14uitable organic or inorganic
acids, in particular mneral acids, carboxylic acids or suiphonic acids.
Particularly preferred salts are, for exanple, those with hydrochloric
acid, hydrobromc acid, sul phur| c acid, phosphoric acid, nethanesuiphonic
acid, ethanesul pH@R. éﬁ%(&)oﬁ -({{5i( ﬁélw@éw'mwﬂr@yf&ibn@ylmeﬁwﬂmmbb-lmmthﬂ)-ac| d,
napht hal ene- di subBpHr4asi d, acetic acid, propionic acid, lactic acid,
tartaric acid, tric aid ic acid, mal efic acid or benzoic acid. A
preferred sal t oé (SR (1% %ﬁﬂ?%#@ﬁ}@?ﬁﬂ\d) -pyficiRtylnegthiaminpl-amtad)- et hy! ) -
chroman-4-ol or ¢Hreniu-4Gal isoners is the rmnohydrochl oride or the nono
hydr ochl oride h

d
2- ({[5-(®-fluor %‘h@% ‘g)p? (Alép @ﬂﬂrrég‘f‘ﬁ@” DMFH'H&Y'W@EW@W@MB%MW ol or
its optical isomreman-44¢, hydrobrom de or the maleate. 1 0 MAR 2006 WO
hycroxyl _pr ot ect AP VS LISSHE4T akGertable SBLBr sabalR b re?:ﬂéspﬂémgiﬂt Ccal ly
acceptable salts or solvates, in particular
2 ({1 (1) worp e okl BB Moo Al B om A RS
2- ({[5-(4- fI ucﬂuqasmlnqms)l} pylﬂ(ﬂIﬂr?r)tIIB?th}ﬂt-armlrio}ﬁnehmy})-ci’mmlnH -othr anan- 8- oI or
an optl p@gé& tQSI'e%%Iﬂ dr:?di@&@ttggnlle%fsalt or solvate thereof

have ther apeut act I nst extrapyram novenent 20 di sorders such
as idiopathic Parki nsons s di sease, Parkinson syndrones, dyskinetic,

choreatic, or |ﬁ>tﬁé%@hfe>&m@h@ nt rrﬁ;@AE.othleI@rﬁlrﬁﬁnétﬁyﬂ&ﬁ@Ha% syndr one,
bal l'i sm rryocl onus, ﬂ n rone qQr W1 sons di sea Sf%g as, well as

ext rapyr am daICWQH'? Fﬂﬁ%@ﬁﬁﬂd@”%ﬁﬁ%’ﬁ?ﬁ&ﬁﬁ'%ﬂ Wspt 8ns
(EPS)] inducedniye fsrd @f it @lﬂ-or@ enantiomers or as a mixture of these

enantiomers (racemate). For the separation of the racemates into the
15 enantiomeric forms, reference is made to the relevant, known specialist -
literature.

In the context of the present invention, the physiologically acceptable salts
can also be employed. Physiologically acceptable salts of the substituted
2-aminomehyl chromans of formula | can be salts of the compounds
according to the invention with suitable organic or inorganic acids, in
particular mineral acids, carboxylic acids or suiphonic acids. Particularly
preferred salts are, for example, those with hydrochioric acid, hydrobromic
acid, sulphuric acid, phosphoric écid, methanesulphonic acid,
ethanesulphonic acid, toluenesulphonic acid, benzenesulphonic acid,
naphthalene-disulphonic acid, acetic acid, propionic acid, lactic acid,
tartaric acid, citric aid, fumaric acid, maleic acid or benzoic acid.

20

25

A preferred salt of 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyt)-
chroman-4-ol or its optical isomers is the monohydrochloride or the
monohydrochloride hemihydrate.

30
A preferred salt of 2-({[5-(4-flucrophenyl)-pyridin-3ylmethyil-amino}-methyl}-
chroman-7-al or its optical isomers is the hydrobromide or the maleate.



OR 30 A preferred salt of

2- ({[5- (4-fl uorophenyl)-pyridin-3yl methyl]-amn no}-nethyl)- chrbhnil8s ol or
its optiombosapmess is the hydrobronide or the mal eate. ThectR¥eibbhein had

t he object of providing novel uses for substituted am nonethyl chromans of
formula |, their optical isomers and/or -tlReir physiol ogically acceptable
salts and solvates. It has been found that substituted am nonethyl chronmans
of formula | Additionally it has been found that substituted am nonet hyl
chromanes of forrmula 1 1 in which R represents hydrogen or a hydroxyl
protecting group, 1 Mh?? 7nfl WD 03/024960 -13 5 10 ORi 15 in which R

represents hyargegstrad sait by d q&y(u mmbsﬁémn 9F@ilﬂlp3ylr@a@@h uPshfnd}%bﬁ@&

i somers and ph rnacetlcall tables ar

2- ({[5- (4-fl u6 W@h?rg Oﬁyﬁsl {%Pﬁ%ﬁrﬁﬁ WQEr%dﬁmsm%mam 4-ol or
an optical isonmer or a physiol og| cally accept abl e salt or solvate thereof,
ot or sbde ef FBsiRvariioh H Fchipt SSELAEpER BireRrr suBsHS oY & arug o |
i nduce cat al epsynorfiatrgl epymarss defarmedh B,Shars>tpaml inbreiees apd/anheiml conti nues
to remain in nconfortable') posture for a
long tinme (e. gﬂyé"ﬁ%é a@{’égpgél&%%gé %gh%gf’[é’?téj "Neur ophar macol ogy, 1996; 15:
393-394; C.J.E. N enegeers and P. Janssen, Life Sci., 1979, 201-2216). For
exanple, if ay d@é@/ﬁ e e.g. a

pl atform el evat eg f&funvtééf ?%%sr@étepeveﬁgmgé}ng&nrg ﬁ'% &nﬁr?grﬁ |eI y

w t hdraws the hi ndpaw f he platformto the ground level. A cataleptic
rat remghns in this @nrAed al posture even for mnutes. PCTIEP02/09001 and

their opfical isoners ahd ey 3 @ salts orl sol vates,
OR
N
in which

R represents hydrogen or a hydroxyl protecting group,

15 and their optical isomers and pharmaceutically acceptable salts or solvates,
in particular 2-({[5-(4-flucrophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol, 2-({[5-(4-fluorophenyl}-pyridin-3ylmethyl]-amino}-methyi)-
chroman-7-0l, 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-8-ol, or an optical isomer or a physiologically acceptable salt or
solvate thereof, have therapeutic activity against extrapyramidal movement

20 disorders such as idiopathic Parkinsons’s disease, Parkinson syndromes,
dyskinetic, choreatic, or dystonic syndromes, tremor, Gilles de la Torette
syndrome, ballism, myoclonus, restless legs syndrome or Wilsons's
disease, as well as extrapyramidal motoric disturbances [synonymous
extrapyramidal symptoms (EPS)] induced by neuroleptics.

25 Additionally it has been found that substituted aminomethyl chromanes of
formula 1

F
X N ©
P OR
N
in which

R represents hydrogen or a hydroxyl protecting group,

30



in particular 2-({[5-(4-fiuorophenyl)-pyridin-3ylneth yI]-arq'@ }GW@ hyl ) -
chroman-4-ol, 2-({[5-(4-fluorophenyl)-pyridin-3ylnethyll-amn 9ma hyl) -

chr oman- 7wal 43/@446p[ 5- (4- f 1 uor ophenyl ) - pyri di n- 3yl net hyl | - agichadpesBdcly! ) -
chroman-8-o0l, or an optical isomer or a physiologically acceptable salt or
sol vate thereof, have therapeutic activii§-agai nst adverse effects of anti-
Par ki nsoni an drugs in extranyram dal novenent disorders, in particular

agai nst dopam nom netic adverse effects of anti-Parkinsonian drugs in

I di opat hi ¢ Parkinsgn' s_di sease or Parkinson syndrones. It has been found
that substi t uRRthER Rl IsamensranfhpRarragentinalinaccerdablesaliscongoleateact s on

O g i B 5o LTFEA Sgon S AR o et By e M98 Y0 0 024060

drugs with 5-HT1A agoni Sl i on. Busplrone for )

PCT/ EPo2/_09ooclhfolf@d’-g-oi’oé'i{%%tﬂyér %eéwﬁrﬁﬂr@!ﬂ-%lﬂwhvg-a&wng}rm%hw-i c drug by
nature, exhi biHrenmapePriont BG4 -udysitiongt)igyridiPReindtagIjamind)-arargl)-Par ki nson
patients (B. I_:%IH,eedor er et({@%:(. . ai@ﬂeag?glwl\rlﬁur.ogut(‘gai % chli Yré,ﬁ%é%, 54:
376-377 V. P88, of an opdiqa isquper M RAYSICIgICallysacceptable 5aB 9 The

mai n nechani ssolvdtedhérenf, have thavapelgicyactivity agaimst ativerseoéfféctsibE Antiecept or s

g];t |t Bgy(r:ﬁg'? ?cﬁ%f?‘[l‘g"lc’@?%‘g%@@%gﬁ %ﬁﬁ%ﬁﬁ%@?#ﬁ@ygﬁéﬁt é@j%lé'fa%rgsihféﬁr}ﬁc%’ﬂ'é dopam ne

D4 but al so fagaimstdopasinoofimetib exdvemseegftents of hat-Patkinsostaradmdsbrnef i ci al

ant i dyski neti;g: i i | ( rif Fet al.,

Neur ol ogy 19d§';05%gﬁ8%@Igggﬁgﬁ{%ﬁ@é@%@nt%&%ﬁl%ri ment al conpound

8- net hyl - 6- (4- net hyl - 1- pi perazi neyl )-11 H

pyri dol gy 3- DI had pbBATEGAN AFAR BRI Aed B HERY BARIAENS b frragine wi th
much increased selectivity tor the dopam ne receptor conpared to

Fet al., Eur. J. Pharmacol. 1995; 273: Rl1-R3),
has been denonstr at e e benefici al effeg} s in parkinsoni an nonkeys
(Tahar AH et al., Eur. ALAERE] 0™39 83%186). In tats, the
subcut aneous ED50 val ue (i.e.

cl ozapine itself (Liege

15 in which
R represents hydrogen or a hydroxyl protecting group,
and their optical isomers and pharmaceutically acceptable salts,
in particular 2-({[5-(4-fluorophenyl}-pyridin-3ylmethyi]-amino}-methyl)-
chroman-4-ol or an optical isomer or a physiologically acceptable salt or
solvate thereof, excert an extraordinary potency in reversing catalepsy.

20 Extrapyramidal motor side effects in e.g. rodents are measured by the
ability of a drug to induce catalepsy. Catalepsy is defined as a state where
an animal continues to remain in an unnormal (nonphysiological
‘uncomfortable') posture for a long time (e.g.: M.E. Stanley and S.D. Glick,
Neuropharmacology, 1996; 18: 393-394; C.J.E. Niemegeers and P.
Janssen, Life Sci., 1979, 201-2216). For example, if a hindpaw of arat is

25 placed on an elevated level, e.g. a platform elevated 3 cm abave ground
level, a normal rat immediately withdraws the hindpaw from the platiorm to
the ground level. A cataleptic rat remains in this unnatural posture even for
minutes.

30

Beneficial effects on the extrapyramidal motoric system have previously
been described for other drugs with 5-HT4 agonistic action. Buspirone for



catal epsy by 50% for (2R 4R)-2-({[5-(4-fluorophenyl)-pyridi nﬁé"’l@% 1] -
am no}-net hyl)-chroman-4-ol is about 2 ng/ kg which is conparabl r en
nore pot ewD worpased to other 5-HT1A agonists such as ipsapcr@psygdshb0 10
ng/ kg) or buspirone (ED50 6 ng/kg) and the D4 antagoni st 8-nethyl - 6-

(4- net hyl - 1- pi perazi neyl )-11 H pyrido[ 2; 3 b][ 1, 4,] benzodi azepi ne (ED50 3
ng/ kg). Therefore, the present invention relates to the use of substituted
am nonet hyl chromans of formula I and their optical isonmers and

phar maceuti cal | cc%t ble salts or solvates for the manufacture of a
medi cament  f FPXARICE M Nid %f_fx'@)ﬂ’? dpig Bvnature. axibite modaraly aatis.
'2I'h<(aE F; 022’ ]Elrwslkrrmmmrﬁ eﬂi@B?ﬁg!adlfgml:é(ﬁPﬁfl&l}Ssdmpéﬁ?ﬂtQfltBhﬂlieéd'Br?fél'@t'al.AJ |

- -(4- oro nyl ) - I dj n; 3y 1+ - ¥l ) - ogqan-4-ol or a
phar macol ogi CI\ZWVPE@&:% ng?ﬂesygéﬁa{ryogggi,' %értﬁg?ﬂ“ggﬂﬁw Qgﬁtrgﬁ%f a

medi cament f dietioghtrreacolph994f172X3-8p) Mg wain meickanisim df aetickeis. 1 0 MAR
i T L R T
(2R 4R) - 2-({S{t53t(ahpalhmy6phenyl ) - pyridin- _ _

3yl net hyl ] - am no} - nmet hyl ) - chr oman- 4- ol nonohydrochl ori de hem hydrate. 5 10
Therefore, the invention especially relates to the use for the manufacture
of a nedi carkdk@wisgr thenantipsyahoiherusr clexapiagywhishdias yerydrghafiinitydioiers in
whi ch the ph pehs 14 Huts V§cigq!df d 2 {[5-(4-

fl uor ophenyl )qhg?‘?’?’?. nh% I m:,\ltj,h_yl§ R%%é)ng?étﬁgfr?ﬁ?r(%ﬁﬁgﬁﬁ ﬁ?%l_

nonohydr ochl cﬂqrﬂ‘é”ﬂ%ﬁ ngligial A sﬁkmeélplgﬁ,?th Pagkingaropatientaled-t o t he
gs(e{ FIS 1?)4p][1?rwwwhbt ari';l,l Ne G| 19937@{48@‘858?662)094&& réé?i‘;ﬂ%,(tﬁghﬁ?) N

- -(4-fluorophenyl) - pyridip- - 0}.- e - chroman- 4-ol or
one of its bi%@&ﬁﬁﬁ%‘@p@w@%—@g@d-5%@%@?&1—%&1&@@%&%Hof ’
ccording to A R O e e vat e

t her eof , uS efrﬂﬁ‘&f g}c%?ﬁéef§§§¥lm tfgg#he Jié)ﬁlamme 58 receptor compareg (o}

clozapine itself (Liegeois JF et al., Eur. J. Pharmacol. 1995; 273: R1-R3),
has been demonstrated to have beneficial effects in parkinsonian monkeys

15 (Tahar AH et al., Eur. J. Pharmacol. 2000; 399: 183-186).

[n rats, the subcutaneous EDsg value (i.e. the calculated dose to reverse
catalepsy by 50%) for (2R,4R)-2-({[5-(4-fluorophenyl)-pyridin-3yimethyl]-
amino}-methyl)-chroman-4-ol is about 2 mg/kg which is comparable or even
more potent compared to other 5-HT14 agonists such as ipsapirone (EDso

20 10 mg/kg) or buspirone (EDsg 6 mg/kg) and the D4 antagonist 8-methyl-6-
(4-methyl-1-piperazineyl)-11H-pyrido[2,3-b][1,4,]benzodiazepine (EDsp 3
mg/kg).

Therefore, the present invention relates to the use of substituted

05 aminomethyl chromans of formula | and their optical isomers and

pharmaceutically acceptable salts or solvates
for the manufacture of a medicament for the treatment of extrapyramidal
movement disorders.

Therefore, the invention especially relates to the use of (2R,4R})- 2-({[5-(4-
30 fluorophenyl)-pyridin-3ylmethyl]-amino}-methyt)-chroman-4-ol or a

pharmacologically acceptable salt or solvate for the manufacture of a

medicament for the treatment of extrapyramidal movement disorders.



extrapyram dal novenent disorders, in particular for the trea Eﬁ é @
I di opat hi ¢ Parki nson's di sease, Parkinson syndrones, dyskineti @ ﬁeatlc
or dyst onWe simeéwones, extrapyram dal notoric adverse effeets/Eph09001

neurol eptics, trenmor, Glles de la Tourette syndrome, ballism myocl onus,
restless | egs syndrone or Wlson's disea%®-and/or useful for the treatnent

of adverse effects in idiopathic Parkinson's disease or Parkinson syndrones
i ncl udi ng medi ci nal conpositions as defined below, is preferably

adm nistered in doses fromO0.1 to 100 ng, preferentially between
approximately 1 and 20 ng. The conposition nmay be adm nistered once or nore

times a day, kpgefeﬂ:ed&safmf (2R, 4Rp2-({f8-{4-ludhophenpbpyridin-g m@ethsalq each

pati ent depen ort f activ of t he
specific conp Wg’r? t#" @ rg'@% 4{8&332& ‘th% (,{g}nb%ﬁuoro&i\g&y Yo of
heal t h, on seSglmetrqn] raming-raethyt)edhiremah-&dhimtinehydtdobitoridehetriteydeater et i on
rate, phar maceuti cal substance combination and on the severity of the

particuddar disorder to which the therapy relates. Oral administration is
preferred, butheefweptednvention esprciallyofelatdsitotise nae famthgemgnufactuneanfenous

t d . /09001
S et i i U g B RaR T 20
1- dopa (| evod¥piah th%nba&ma@@ag@a%aﬁ@%ptamehsa;{t 8RB ) d-tf%(4nhi b| tor such
as benserazi drigp phém) bﬁﬁtﬁﬁﬁyﬂﬁéﬂﬁl]fhﬁnﬁ&?%e‘ih?!)-%H?é}naﬁ-zpbP”DCr' pti ne,

aponor phi ne, cabe e ram pexol’, ropiniro pergolid
di hydr o- a- erdﬁeﬁ?lﬁm\? @"Tl F‘dglheé"ﬂj V‘éf@t‘i)l us all drugs acting via stimulation of
dopam ngyreceptors, inhibitors of catechol-Onethyl transferase (COMI) such

e LI e T BT E s W S N M
alrr:ant adi ne ](c)rcdnmphsmlareCOM\mmget Ee‘a[sé(21%4ﬂ) 24{[6~(4Fﬂu0r8phknyl$-ppndm-drugs are
myocl onic ay<RimetPRH oy 2R EAghe brardit B pintmdtihe SBE sty chor i

states, such salvades fardhedreatment of extrapyram|da! movement disorders.

15 A compound of formula | according to claim 1 or a physiologically
acceptable salt or solvate thereof, useful for the treatment of
extrapyramidal movement disorders, in particular for the treatment of
idiopathic Parkinson's disease, Parkinson syndromes, dyskinetic, choreatic
or dystonic syndromes, extrapyramidal motoric adverse effects of
neuroleptics, tremor, Gilles de la Tourette syndrome, ballism, myoclonus,
restless legs syndrome or Wilson's disease and/or useful for the treatment
of adverse effects in idiopathic Parkinson's disease or Parkinson
syndromes including medicinal compositions as defined below, is
preferably administered in doses from 0.1 to 100 mg, preferentially
between approximately 1 and 20 mg. The composition may be
administered once or more times a day, e.g. 2, 3, or 4 times daily. The
specific dose for each patient depends on all sorts of factors, e.g. on the
activity of the specific compound employed, on the age, body weight,
general state of health, on sex, diet, time and route of administration, on
the excretion rate, pharmaceutical substance combination and on the
severity of the particular disorder to which the therapy relates. Oral

30 administration is preferred, but also parenteral routes of administration (e.g.

20

25

intravenous or transdermat) can be utilized.



acoustical hallucinations. Therefore, the present invention relates to the
use of substituted aminomethyl chromans of formula | and thei # Mptfigal

i soners swo@sswnaceutically acceptabl e salts or sol vat espd©Epdz/d®o01

manuf acture of a medicanent for the treatnment of adverse effects of

anti - Parki nsoni an drugs in idiopathic-P&kinson's .disease. Therefore, the
I nvention especially relates to the use of (2R 4R)- 2-(([5-(4-

f1 uorophenyl) - pyridi n-3yl met hyl ] - am no} - met hyl ) - chroman-4-ol or a

phar macol ogi cal I%Eaccept able salt or solvate for the manufacture of a
medi canent f Bptitskinseaianediuosrara ¢pevestiaal deygs sechiasil-dopadierasioran dr ugs

i n idiopat hi §n&’aﬂbg i@m&nédfirﬁﬁﬁ@de&ﬂﬂixm% ifhibRgY 8 &te a8TicrebraAde or
conventi onal antc{ efi ned above are determned in a

r&ﬁ nsani an
modi 11 cati onceP DR he NSty Sy as B TPRUBIIG ARYTISFNERS monkey
accordi ng tOcébekgolﬁh@,rmhﬂiip@iolaﬁopmlkb(ppergblﬁ&é Odllhgd'rol&%ﬁgoé@&me?éﬂ 222.

Monk d b t.ed

et gt - iR s 38 AR SECnTrvalith BF HeRA e KeCoRaci nsoni an
monkeys are iohitotors af batetcheaOememyﬂ branisterssa (O ONIT ﬂswh:tpas enbarageyneamcor di ng
to P.J. Bl .

I L T )
psychotic stamtagomst&hf drmebuth- qsmntatat(NW&) goephorsnsuataas vely, 1 0 MAR
2006 WO 03/ Ogégﬁg(ﬁg'/oﬁggﬁéﬁ}%ml -17 5 10 15 20 25 30 assessed by the

Abnormal | nvoluntary Mve t Scale (P.J. Blanchet et al., Myv. Disord.
1998; 13: 798-802) for di fferent body parts (face neck, trunk, each |inb)

TRt 17, TAOSSRERION Sy BIER b QRN Y11 SRS

pyri di n- 3yl ng{Hy#Y CE %%}&mm@aléw%méw 81°"ﬂ%9¥|%‘8”%$/'@r§§ Wel@t eiform
dyski nesi as m@cbﬂy@ptms@) ﬂM@ﬂﬂaﬂeﬁsaﬁp@zcmid statespslieh @lsi dptidadbes. A typi cal
study to inves Ie'éaIE‘H fflcacy of e corrpounds according to the

i nventi on fo"?‘ MO0S; " par ki nson' s di sease is described in the
foll owi ng. 40 patlents of either sex with advanced i di opathic Parkinson's

Therefore, the present invention relates to the use of substituted

15 aminomethyl chromans of formula | and their optical isomers and
pharmaceutically acceptable salts or solvates for the manufacture of a
medicament for the treatment of adverse effects of anti-Parkinsonian drugs
in idiopathic Parkinson's disease.

Therefore, the invention especially relates to the use of (2R,4R)- 2-({[5-(4-

20 fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol or a
pharmacologically acceptable salt or solvate for the manufacture of a
medicament for the treatment of adverse effects of anti-Parkinsonian drugs
in idiopathic Parkinson's disease.

25 Treatment of adverse effects of conventional anti-Parkinsonian drugs as

defined above are determined in a modification of the animal model of the
Parkinsonian cynomolgus monkey according to P.J. Blanchet et al., Exp.
Neurology 1998; 153: 214-222. Monkeys render parkinsonian by repeated
injections of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP). The
Parkinsonian monkeys are chronically treated with the standard I-dopa

30 therapy according to P.J. Blanchet et al., Mov. Disord., 1998; 13: 798-802.
Longterm treatment with I-dopa induces extrapyramidal motor side effects
and psychotic states which are both qualitatively and quantitatively,



di sease conplicated by "peak-dose" dyskinesia participate in a double- blind
study. The main inclusion criteria are Hoehn & Yahr stage ? 12 M\r(2008 - :

Hoehn H. Woes/ozaeés Neur ol ogy 1967; 17: 427-442), aged 40- 75pyge@pbe/no0sy mpt om
duration of at least 5 years, and a 1l-dopa treatnent duration of at [|east 3
years. (2R 4R)- 2-({[5-(4-fluorophenyl)=-pyridin-3yl nmethyl]-am no}-

nmet hyl ) - chr oman- 4- ol nonohydrochl ori de hem hydrate or placebo is

adm ni stered as "add on" to the conventional Parkinson treatnment, which is

mai nt ai ned unchangecg d%ﬂg thew(\gnol e stucM The dgse of blinded nedication
is titrated G9epSEERYt poEMgkaigiuntary Mayrent aqale (5.J.Blapchgt eb. i . d.
tT_h;en E he rTEdia@@Mo?ﬂ Ui@rlsemggf,?&tm?bgy fto’ﬁ d\W@Jégt tta&eff %ﬁst(hét?bes.}r@:b}(, of §
itration and a nd.o e treatnmen I e patients fi a diary
card i n30 Rk, each T Sheay mhnader BeverRlc atales BLbeenGannt | ares &
gif{( erent shgcbrﬁ@y's(éﬂer’jmm: thttMtyTabrfdlyml bbﬂiagi(ai{f(@_ZLH[SLEMUb?dﬁr@m!SII)ESOWEd
yski nesi a, . o t on-.troublesone L nesi a "of t". time, an
(5 e a1 i RlmelEa B P8t B 5 e b erail sipteircr 75751
The primary dgskinesas\and dysteniofdyskieepiastascwkll ias pgsyehotiastses.n "on" tine

Wi th troubl esone dyskinesia. The statistical analysis of the diary data

denmonstrates a significant reduction in "on" time with troubl esone
dyski nesi a uAdypicel studydatinuestigalehedlfiicacy ¢of (e ¢compounds goeording pyri di n-

f’%' met hyl | TaEHé‘fP]b'ﬁH%HYér) 5 Y98 RfeftsOh FFH?R&E%SWs%Eéé’éé %edq,ﬁmde;&%%s whi | e
e "on" time wthout dyskinesia significantly increase. e ot her
par anet er s af@lowéng.cHhrglients Rf pitepepprwithadvapced Mioprfhic Parkinson’s _
A LR ey o s e 0 1
3yl met hyl ] - aRfiRH U 3?) DY IBRYAION GHeH AR yinederd Saistagedarlite. 1 0
MAR 2006 W\OHo@hAZ4.96 CetRETNERIIGO 0087 - 18 4271042 aged24D-36 yEaes.efore, the
vent on, cSBeRE A AL SaLBab8 y45h 4 PhoRB TLARH fyblipetpr ™ Caon
i di opat hi ¢ Phrdst Byaairs. (@Rs¢RF2-{{{5-(hHlabraphenyhepyraireBymethlylsamiacdept abl e
salt Is (2R gRhnviFchidman4-6f MBRSRGBLhLHBY HthRyd 8 Hhdebo is

15 administered as “add on” to the conventional Parkinson treatment, which is
maintained unchanged during the whole study. The dose of blinded
medication is titrated over a period of 3 weeks in a range from 2.5 to 10 mg
b.i.d. Then the medication is kept constant for 3 weeks. Before the start of
titration and at the end of the treatment period the patients fill a diary card
in 30 min. inervalls for 48 hours. The diary card differentiates 5 different
states: (1) "on" without dyskinesia, (2) "on" with troublesome dyskinesia, (3)
"on" with non-troublesome dyskinesia, (4) "off" time, and (5} time asleep
(Hauser RA et al., Clin. Neuropharmacol., 2000, 23, 75-81). The primary
outcome variable of the protocol is the change in "on" time with
troublesome dyskinesia. The statistical analysis of the diary data
demonstrates a significant reduction in "on" time with troublesome
dyskinesia under treatment with (2R ,4R)- 2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl}-amino}-methyl}-chroman-4-ol monohydrochtoride hemihydrate
while the "on" time without dyskinesia significantly increase. The other
parameters are not changed.

20

25

30 A preferred salt of (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-
amino}-methyl)-chroman-4-ol is (2R,4R)- 2-({[5-(4-fluorophenyl}-pyridin-
3ylmethyl}-amino}-methyl)-chroman-4-ol monohydrochioride hemihydrate.



am no} - nmet hyl ) - chroman- 4- ol nonohydrochi ori de hem hydrate. Additionally, the
invention relates to the use of a pharmaceutical conpositionl E¥tR &hi ng at

| east one“m)nw.lm_d Of ( 2R, 4R) - 2- ( ( [ 5- ( 4- PCT/EP02/09001 .

fl uorophenyl)-pyri di n- 3yl met hyl ] -am no} - nmet hyl ) - chroman-4-ol or one of its
bi oconpati bl e salts or solvates for the-tlBeat mrent of adverse effects of
anti- Parkinsonian drugs in idiopathic Parkinson's disease. Furthernore, the
present invention relates to the use of substituted am nonethyl chromans of
formula | and their optical isonmers and pharnaceutically acceptable salts
or solvates for the manufacture of a nedicanment for the treatnent of

i di opat hi ¢ Pavhgrgrere) ?h&'lrﬁ%%%n eE'E)%F%ﬁ!? raﬁtésﬁ% thBURIY {0 InE WRSRirELLYe bF! 2t s
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i n- 3yl met hy|]am¢f@§m@etff§ntgﬁedfﬁadmﬁmf advamse@ffe@ afraam&a;k@aon@naccept able °
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Bl anchet of aémnc@&nethyge@ﬁr@hfw4-k9%no}@am@rﬂénd’@Berrhﬁg?dﬁ@vé render

i

par ki nsoni an by repeate nj ections of
1- met hyl - 4- phenyl -1, 2, 3, 6-tetrahydropyri dine (MPTP). Par ki nsoni an synpt ons

are qualitati ﬁ&&hi&ioaa&;&&hem&antibheramestﬁ tHehgsd afalpharmiaceuticaly Disability
Scale (B. Gonez measuri ng

nei || t. al .. 19 4-
the fol | owi ngc‘%'?ﬂﬁﬁghg :C%Bg&gi‘f'}\ge?t 53 qqet WmBPPWEPﬁQZQ 49%'? ({ﬁﬁodl ng food,
voc?: i zi ngh gﬂmuphgnyla;pg'ndin 3y1trmtla5d} -amimo KA R)ehrdnidri-8-ol or one of its .
4-fl uo en ce a
Ehe par ﬁson%g# %ﬁpﬂfe%a?' |nc tbgggpdﬁ} tf%% actOf%tlaggp%n?@%ﬁ c{f%'qk‘udy to
i nvestigate tHarf@risfqmgirLth mhélwaﬂpolﬁaﬂbnacnerdaﬂet‘g;eto the invention in the
treatnent of idiopathic Parkinson's disease is 1 0 MAR 2006 WD 03/ 024960

PCT/ EP0O2/ 09001 -19 5 10 15 20 25 30 described in the follow ng. 180 patients
of either sex u\ﬁttwmqreomﬁ piesenpiyventian relates odhedisaaet suhsitetedi n a

doubl e-bl'i nd §ﬁ1ﬁ%¥netﬁbﬁcﬁf&hﬁhd§‘§ﬂﬂé§ﬂnﬁfa | &hd it Sp@dt idRBRBI gndrahr stage >
2.0 (Hoehn HM et al ur ol og{g
pharmaceutically accep ble salts or solvates for the manufacture of a

15 medicament for the treatment of idiopathic Parkinson's disease.

Therefare, the invention especially relates to the use of (2R ,4R)- 2-({{5-(4-

fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol or a

pharmacologically acceptable salt or solvate for the manufacture of a
20 medicament for the treatment of idiopathic Parkinson's disease.
A typical animal model for idiopathic Parkinson's disease is the
Parkinsonian cynomolgus monkey according to P.J. Blanchet et al., Exp.
Neurology 1998; 153: 214-222. Monkeys render parkinsonian by repeated
injections of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP).
Parkinsonian symptoms are qualitatively assessed by the use of the Laval
University Disability Scale (B. Gomez-Mancilia ef al., 1993; Mov. Disord. 8:
144-150) measuring the following symptoms: posture, mobility, climbing,
gait, holding food, vocalizing, grooming, social interaction. (2R,4R)- 2-({[5-
(4-fluorophenyl)-pyridin-3yimethyl]-amino}-methyl}-chroman-4-of reduce all
the parkinsonian symptoms and increased total activity.

25

30
A typical study to investigate the efficacy of the compounds according to

the invention in the treatment of idiopathic Parkinson's disease is



17: 427-442), aged 50-80 years, synptom duration of at |east E fpa @
(2R, 4R) - 2-({[5-(4-fiuorophenyl)-pyridin-3yinmethyi]-am no}-nme W ; @hroman-
4-ol rmonabgdsoepbori de hem hydrate or placebo is adm ni st epefgepsrpoadd on”
to the conventional Parkinson treatnent, which is maintained unchanged

during the whol e study. The dose of bli-nided nedication is titrated over a
period of 4 weeks in a range from2.5 to 10 ng b.i.d. Then the nedication
is kept constant for 1 week. Before the start of titration and at the end
of the treatnment period the patients fill a diary card in 30 mn.

intervalls f gesagbedin the va@wmgaﬁﬁomt@ntﬁ of eithartgextwith Blidpathiz ent st at es:
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sy ety - oA QHst e Pored Pl e SR i B a e o SRR f dbafy. A
pref erred sathe ofed{@RohRs-kept Cofistantfdrl 1uweeprﬁafpre iy stadi of thydticrt and | -
Sl et 101 - i EETEAIBAUS ealriedcPetd eedients it a i/ SEGR SO s ¢!
Ther ef or e, t ideivallefen 4% hesisedihgl digry @ﬂifétcbﬁemtlatﬁ ddfarent sﬂaéemiﬂhf acture
of ~a medi canght, syt diRkineSH g?{"t%rfthttﬂrS@@ibQ?@lgp cﬁ%ﬂnﬁ@?&' @)db5eqRR | N

a

whi ch the physiologically acc e sa

2- ({[ 5- (4-f | Depd gme gyskiapsiag {4 mefh fime. #7d(5) timea asleppdhiaswgnRA ol
monohydr ochl gg hﬂecnrh%m%%hahﬁacéi Ozd\zi‘eﬁzéo% 8 M\Orﬂ%/%%@% d&bCEPO02/ 09001

-20 5 Additi onal I i nvenél on 'rel ate har naceuti cal

conposi tion E6M Eﬁ’}‘ﬁ%'Ya@ bepg @abﬁféefatcmﬁ%&ftfibf2 Q{&ﬁ%"aﬁyor@h@py = (4-
f1 uor ophenyl py m'hlswﬂrewl];@mhw}irn@m Odmaﬁtahy4b1@ha PrRidlogitalpy one of its

bi oconpati bl e_salt tes ther w.th at St..0 liquid or
sem | i quid e?E?Fﬁ?t@ﬁ Igaﬁf‘aﬁet@ t%g?eqfhgmﬁ) ﬁ't"ﬁﬁﬂf ﬁ?‘L 2p(§[t§"hd ¢ Parkinson' s
fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)- chroman-4 ol
monohydrochloride hemihydrate, on the global motoric function, on
dystonia, motor fluctuations, and on psychosis. Furthermore, the efficacy to
treat tremor is shown. The analysis demonstrates a significant clinical

20 improvement under treatment with (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol monohydrochloride hemihydrate.
A preferred salt of (2R,4R)- 2-({[5-(4-fluoropheny!)-pyridin-3ylmethyi}-
amino}-methyl)-chroman-4-o! is (2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin-

o5 3ylmethyl]-amino}-methyl)-chroman-4-ol monohydrochloride hemihydrate.

Therefore, the invention especially relates to the use for the manufacture of
a medicament for the treatment of idiopathic Parkinson's disease in which
the physiologically acceptable salt is (2R,4R)- 2-({[5-(4-fluorophenyl)-
pyridin-3ylmethyl]-amino}-methyl}-chroman-4-of monohydrochioride

30 hemihydrate.



di sease. The |limting factor of Parkinson treatnent with I-dopa and/or
dopami ne agonists is often the occurence of psychosis or dybkMtedilgh and

ot her nmotQp esfhghuations. 10 It has been found that conpop@fl/%l,ﬁjmgfo@lr mul a |
according to claiml or physiologically acceptable salts or solvates

t her eof enhance the anti- Parkinsoni an effect of anti-Parkinsonian drugs as
defi ned above wi thout inducing extrapyram dal side effects. 15 20 25 30
Therefore, the add-on therapy with in particular (2R 4R)- 2-({[5-(4-

fl uorophenyl) - pyri di n- 3yl met hyl | - am no} - net hyl ) - chroman- 4-ol or a

phar maceut i cahdgitionalptrebinvention relateolothealsehafrapharmaceatidal cul ar  of
(2R 4R) 2- (([ 5 4= L.

) - pyri di n- 3yl %e#%?%’i'%%%ﬁétaﬁ{ﬁ%ﬁ & H?ocr?an?lg%noq of %Rnéﬁx)a?éﬂﬁﬁé‘r i de

hem hydr at e, fhompipemd)-pyridipayimethyijtamine}imethglcbroman-4tosesoné of itslopa
and/ or dopam i - |- ' jang: dr. as
defi ned abovemﬁ%%gﬁggﬁgﬁgﬂg%%{%@% %Féééﬁlﬁ%@@ﬂ%]at %ﬁgﬂgfgﬁ"ghyé{h@)?}l lity
("of f' ghasessenMiquid rxcipientoN atjunetidoatheseatmmntaiddiopsthie Pertissews That
represents aryigdddd el y novel approach in the treatnment of Parkinson's

di sease leading to a significant benefit for the patients. Thus, the

I nvention relates to a pharnaceutical conposition conprising, as active

principles, (fhe EmgRgTasRE cReerkiAbog tleatnbal With Ldebalshd/éndopamineat | east
one anti - Par ki nsoni an rﬁir u?',be i n_conbi nati %V\n,t h qne .or nore

phar maceut i cA9OMSLE iepHelb e acey ENeR ©f PSKeQsie ar dyskinesinandQbst MMOF el at es
to a phar macdufctiegiongonposi tion conprising, as active principles, (i)

(2R, 4R) -. 2- ({[5-(4-fluorophenyl)-pyridin-

3yl met iyl ] - ami no} - net hyl ) -chroman-4-o0l or a pharmaceutically acceptabl e
salt or sol vdtkas bedn feund thdgampsQna’/ gF4@ha0lall {-cidingQo&idqr BP02/ 09001

-21 510 15 physiologically acceptable salts or solvates thereof enhance the anti-
Parkinsonian effect of anti-Parkinsonian drugs as defined above without
inducing extrapyramidal side effects.

15 Therefore, the add-on therapy with in particular (2R,4R)- 2-({[5-(4-
fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol or a
pharmaceutically acceptable sait or solvate thereof, in particular of (2R,4R)-
2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-chroman-4-ol
monohydrochloride hemihydrate, now opens the possibility to increase the
doses of [-dopa and/or dopamine agonists and/or all other anti-

20 Parkinsonian drugs as defined above in order to counteract periods of
insufficient motility ("off" phases) without provoking the above mentioned
side effects. That represents an entirely novel approach in the treatment of
Parkinson's disease leading to a significant benefit for the patients.

o5 Thus, the invention relates to a pharmaceutical composition comprising, as

active principles, (i) a compound according to claim 11 or 12, and (ii) at
feast one anti-Parkinsonian drug, in combination with one or more
pharmaceutically acceptable excipients.

Particularly, the invention relates to a pharmaceutical composition

30 comprising, as active principles, (i) (2R,4R)- 2-({[5-(4-flucrophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol or a pharmaceutically acceptable
salt or solvate, and (ii) I-dopa.



20 25 30 Thus, the invention relates to a pharmaceutical conposition
conprising, as active principles, (i) a conmpound accordi ng 1to claim1l or
12, (ii) at least one anti-Parkinsonian drug, and at |east '([ﬁ WR)?H%e

decar boxyv@sgoimdi bitor, in conbination with one or nore glEErERGeM: cally
acceptabl e excipients, Particularly, the invention relates to a

phar maceuti cal conposition conprisi ng,‘?a1s' active principles, (i) (2R 4R)-

2- ({[5-(4-fluorophenyl)-pyridin- 3ylnethyl]-am no}-nethyl)-chroman-4-ol or a
pharmaceutically acceptable salt or solvate, (ii) I-dopa and (iii)

benserazi de or carbidopa, in conmbination wth one or nore pharmaceutically
accept abl e excipients. The ratios of the respective anounts of a conpound

accor di ng toThuaj thelihventiod Zelatesd tofa phermsasuidichi edabosiibh-ddafidrigis@rdsan drug,

b cnientos S Bopaiiet GASTERIR At anladait iy S 2 1
2-({[f5-_(4-f| me@heﬁ;mmmamidmg.fﬂﬂdrmmaélst](ii'f:)rninreaiembbw&s@I’i‘ﬁ@tﬁl’m;iﬁr ol or I
one of Its C C a {s. sol vat to..t.ne, conventi ona
anti - Par ki noanTn R Mt a8 B ph SRt dicBhy 38aieBi. 6P B 1- 10 10
1: 90 and better still from 1:40 to 1:60. Another subject of the present
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S or so an drug,
or the prepa s oyl uRBBERahy e rhdn ol s phaffied ey Lk opaa 2. 9
ant i - Par ki ns&ait & sefvate(ibFdapa and fi) bepasaragitererearbiopgs in pembingtiog to t he

i nvent i,gn, tWiathtcﬁ{é’rb'r'm&%@%aggumd"?técegﬁtéb‘;eb%iah_ | to refer either to
a pharmaceutical conposition as definéd above, in Ich the two active

princi pl €s or conpounds are the essential constituents of the same
conposi tion, Tae rhflo® oktiie AYPRCHGE BHTUDs 628 TorifOURRNBESIrHingts.cldife11f i r st

U o
f | e, (2R 4R) . 2-({[5-(4-f] henyl ) - -
Gy et hy1 |- al A6 ROty P RBRTE Pk nsgkia S opigBP Bbiag y 1 o waw
2006 WO 03/ GADdECAbBRAZS0 HtKibitor2Pus vaeplnatrsegakehsesr sol vates as sole
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15 3ylmethyl]-amino}-methyl)-chroman-4-ol or one of its physiologically

acceptable salts or solvates to the conventional anti-Parkinsonian drug

ranges from 1:1 to 1:100, preferably from 1:10 to 1:90 and better still from

1:40 to 1:60.

Another subject of the present invention is additionally the use of a
compound of formula | according to claim 1, in particular of (2R,4R)- 2-({[5-
(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-chroman-4-o! or one of
its physiologically acceptable salts or solvates, in combination with at least
one anti-Parkinsonian drug, for the preparation of a medicinal combination
intended to enhance the anti-Parkinsonian effect of said anti-Parkinsonian
drugs.

20

25

According to the invention, the term "medicinal combination” is intended to
refer either to a pharmaceutical composition as defined above, in which the
two active principles or compounds are the essential constituents of the
same composition, or to a kit comprising two separate compositions, the
30 first comprising for example (2R,4R)- 2-({[5-(4-flucrophenyl)-pyridin-
3ylmethyl]-amino}-methyi)-chroman-4-ol or one of its physiologically



5 10 When the nedicinal conbination is in the formof a kit, the
adm ni stration of the two conpositions constituting this kil Me tibough

carried owpspRak@tely, is sinultaneous for a conbined thggg s
preferred to use (2R 4R)- 2-({[5- BERRbo02bdool

(4-fluorophenyl)-pyridin-3yl nethyl]-am #22-nethyl)-chroman-4-ol in the form
of the nonohydrochl ori de hem hydrate. Adverse effects of anti-Parkinsoni an
drugs as defined above are additionally known in particular in Parkinson
syndronmes. Parkinson syndrones are e.g. multiple system atrophies (NMSA),

St eel e- Ri charaizepiable salts lor solyatkoas stte aotivgrprswiple, amqbltlwaebem pal sy),

cor i co- basal e dggenas ak il ALIHREPIMAARIPORI] L SBHIORBRUNSY Drager

syndrone. 15 here ore, the |nve Relg) e use of
substituted am nonmethyl chromans of fornula 1 and thelr optical isoners and

phar maceut | CaWHén tﬁé%@&l@ﬂ'a?céﬁ'bir%ﬂ%rn iS M ih%t 5l Of a kg AistrdtRorPbf 2

medi cament for treat nent nson Sén rones an or the treat nent
of advegse ef f"ééW@ copnPRIENSEaNStieting Ris t@@qnghmﬁrwﬁm sgpatRtelets

Zhﬂ [6[5 OE 2 ;@gunaﬁg%uerbr%smmiéw«he% ﬂﬁs?r?hefrefgl%dtr:gﬁﬁ gi%&ﬁéﬁgn ({{5- o &
- | - y

phar macol ogi c(g fﬁ‘ifjp la%w'hﬁ%@ggy mél’ﬂ”ﬁoﬁl@@é ”P%tPYbﬁQr%ﬁGf‘é@ﬂ iﬂ@eofp

medi cament f aff thbendrictaididdtionde R@ﬁﬁwmgte syndrones and/or for the

treatment of adverse effects of anti-Parkinsonian drugs in Parkinson

syndrones. A typical animal nodel is the reserpinized rat or nouse (e.g
M S. Starr anidveBs&effStirof,anti-Pakkimsdnidm dnsys as definéd abbse dbenent . Sect .,

sect ., Woos: abitionll 5Bk dHihlac ipalfeR PN, o T 100, 13
228- 233) Reser pi ne is a potent depleter of nmobnoam nes and produces nearly
i stance 1 aue T oaon Y RA S 6 fﬁ%ﬁ'ﬁ%%% PRT M 001 25 5
Steele- Rlchardson Olszewski syndrome (= progressive supranuclear
palsy), cortico-basal degeneration, olivo-ponto cerebellar atrophy or Shy
Drager syndrome.
15
Therefore, the invention relates to the use of substituted aminomethyl
chromans of formula | and their optical isomers and pharmaceutically
acceptable salts or solvates for the manufacture of a medicament for the
treatment Parkinson syndromes and/or for the treatment of adverse effects
o0 of anti-Parkinsonian drugs in Parkinson syndromes.
Therefore, the invention especially relates to the use of (2R,4R)- 2-({[5-(4-
fluorophenyl)-pyridin-3ylmethyl}-amino}-methyt)-chroman-4-ol or a
pharmacologically acceptable salt or solvate for the manufacture of a
medicament for the treatment of Parkinson syndromes and/or for the
treatment of adverse effects of anti-Parkinsonian drugs in Parkinson
syndromes.

25

A typical animal model is the reserpinized rat or mouse {e.g. M.S. Starr and
B.S. Starr, J. Neural Transm. - Park. Dis. Dement. Sect., 1994; 7: 133-142;
M. Gossel et al., J. Neural Transm. - Park, Dis. Dement. Sect., 1995; 10:
30 27-39; N.R. Hughes et al., Mov. Disord., 1998; 13: 228-233). Reserpine is a
potent depleter of monoamines and produces nearly complete akinesia in
both species. Prominent 24 h after application, the distance travelled and
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2- ({[5-(4-fluorophenyl)-pyridin-3yl nethyl]-an no}- rrethyl)-chrorran- 4- ol

nonohydr ochi ori de hem hydrate or placebo is titrated as "add on" to
Multiple systent atrophy (MSA) is due to an expansive neurodegeneration

in the extrapyramidal and autonomic nervous system which leads to an
akinetic Parkinsonian syndrome with vegetative disturbances. In contrast to
idiopathic Parkinson’s disease the density of central dopamine receptors is
markedly decreased and therefore, MSA patients poorly respond to
dopaminergic drugs. Since (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-
3yimethyl]-amino}-methyl)-chroman-4-ol or a pharmaceutically acceptable
salt or solvate thereof act predominantly via serotonin receptors on the
extrapyramidal system, they are able to improve the motor performance in
these otherwise mostly untreatable patients.

20

25

A typical study to investigate the efficacy of the compounds according to
the invention in MSA patients encompasses 30 patients of either sex with a
symptom duration of at least 5 years and a significant reduction of central
dopamine receptors in positron emission tomography (PET) scan. The

30 study design is similar to that described above for Parkinson'’s disease.
(2R,4R)- 2-({{5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-
4-ol monohydrochloride hemihydrate or placebo is titrated as “add on” to



1 0 Mh 2905 WO 03/024960 PCT/ EPO2H19001 -24 5 10 the convent1iﬂqQﬁl nfe eat ment
(dose range 2,5 to 20 ng b.i.d.). After a double- M nd dose-fin rrrg" phase of
3 weeks dwoias@2wkidch the individual dose is identified fopcemepaiient on
the basis of tolerability and efficacy, the dose is maintained unchanged
for 3 additional weeks. Before the start2$f titration and at the end of the
treatnent period a conplete UPDRS assessnent is perfornmed in each patient
(primary outcone neasure). Statistical analysis of UPDRS denonstrates a

significant clinical i npr.ovenen f Par ki nson tong under treatnent with
(ZgR, 4R) - 2-( {tbg_conventionlm trea men%( ose range 2,5 to%mg%.i.d.). Eﬁer a double-

(4-f Ihugropmerul_idd a%sé{ﬁﬂﬂgr@/;%memﬂ, Sm@kf '@Q%mﬁgtvttimbhﬂ?%wﬂuér@bse is

monohydr ochl ar,i de. at e. referre of. -

2-({] 2 (4-f1 dﬂ?’g‘ﬁﬁéﬁ{ﬁf )e-%ﬁbrﬂag'reﬁé%ﬁ|“P:%Eﬁ§'|s]Qfs@lmf%‘?}{'tyr?élqﬁacﬁem Wit ol i s

g 2:?, 4R¥]-I ]2-({i{s5ne(i14taﬁrhedbundirarigéh d)fopﬁra?clttiitbna! r\]m%leks. hBefo_rt(aj the start og 15 20
met -a -net hyl ) -chr - 4- ol. _nonohydr,ochi orj de . rate.

2% Thertet or o IABMERALAL e oL AP did¥miEey RRHCH 2L EyRelIE LHIRY he

manuf act ur e cfsseasmmedt soperfrirnieat intéech patientéptimaty Batdames ameasurdj.omes and/ or

f th t f |- i I an: [

Par ki nson | sytiaraines angeR FUPRERCHEmnsBRlss SRS AR 951 1 1 s
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substituted WMREHIINOEMERIShEMAGHA] MOPORyEras EN ?oners and
pharmaceutically acceptable salts or solvates for the manufacture of a
medi cament f of, bR b " RRATH e Pl Thldte S RHY S ARE Rantfsti sy 20
15 a medicament for the treatment of Parkinson syndromes and/or for the

treatment of adverse effects of anti-Parkinsonian drugs in Parkinson

syndromes in which the pharmacologically acceptable salt is (2R,4R)- 2-

({{5-(4-fluorophenyl}-pyridin-3ylmethyl}-amino}-methyl)-chroman-4-ol

monochydrochloride hemihydrate.

20 Additionally, the invention relates to the use of a pharmaceutical
composition containing at least one compound of (2R,4R)- 2-({[5-(4-
fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol or one of its
biocompatible salts or sclvates for the treatment of Parkinson syndromes
and/or for the treatment of adverse effects of anti-Parkinsonian drugs in
25 Parkinson syndromes.

The present invention relates furthermore to the use of substituted
aminomethyl chromans of formula | and their optical isomers and

pharmaceutically acceptable salts or solvates for the manufacture of a

medicament for the treatment of dyskinetic and/or choreatic syndromes.
30

Therefore, the invention especially relates to the use of (2R,4R)- 2-({[5-(4-
fiuorophenyt)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol or a
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2-({[5-(4- fluorophenyl)-pyridin-3ylnmethyl]-am no}-nethyl)-chronan-
1 0 MAR 0834828/ 024960 -25 PCT' / EP02/ 09001 phar macol ogi eat/Eyoawespt abl e
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Borlongan et al., Brain Res., 1995; 697:. 254-257. Rats are treated with
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Therefore, the invention especially relates to the use of (ZR’D‘W)R'?[!%
man-4-ol or a

conventi onal mai’ntal ne rirn e whol e
study. The dsflecting isympdems of early Huntington's disease, whereas rats treated

with four injections of 3-NP display nocturnal akinesia (hypoactivity)
15 reflecting symptoms of late Huntington's disease. Nocturnal activity is
automatically measured in conventional acitivity cages by infrared beams.
(2R, 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-
4-ol or a pharmaceutical acceptable salt or solvate thereof reduce both the
nocturnal hyperactivity and akinesia.
20 A typical trial to establish the effect of the compounds according to the
invention on chorea, voluntary motor performance, and functional disability
in patients with Huntington's disease encompasses 32 genetically
diagnosed patients. (2R,4R)- 2-({[5-(4-flucrophenyl}-pyridin-3ylmethyl]-
amino}-methyl)-chroman-4-ol monohydrochloride hemihydrate or placebo is
administered as “add on” to the conventional treatment, which is
maintained unchanged during the whole study. The dose of blinded
medication is titrated over a period of 3 weeks in a range from 2.5 to 20 mg
b.i.d. Then the medication is held constant for 1 week. Assessments are
performed in the week before and at the last day of the trial. Chorea is
scored using the abnormal involuntary movement scale (AIMS, W. Guy, in:
30 ECDEU assessment manual. Rockville MD: US dept. of health, education
and welfare, 1976: 534-537), the unified Huntington's disease rating scale
(UHDRS, Huntington study group, 1996, Movement Disord, 11: 136-42),

25
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Therefore, thé inventi‘on especially relates to the use for the manufacture
of a nedicanent for the treatnent of dyskinetic and/or choreatic syndrones,
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phar maceutical conposition containing at |east one conpound of (2R 4R)-
2-({[5-(4- fluorophenyl)-pyrid in-3ylnmethyl]-am no}-nethyl)-chroman-4-ol or
one of its Thieoeforpahebhesrdalnt aspacialyl retdtes td the ube for ihat mantfacturdyski neti c

and/ or Chorae@lteij&a?ﬁé]ﬂrﬂpﬁ% treatment of dyskinetic and/or choreatic syndromes,
in particular for the treatment of Huntington's disease, in which the
pharmacologically acceptable salt is (2R,4R)- 2-({[5-(4-fluorophenyl)-
15 pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol monohydrochloride
hemihydrate.

Additionally, the invention relates to the use of a pharmaceutical
composition containing at least one compound of (2R,4R)- 2-({[5-(4-
fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol or one of its

20 biocompatible salts or solvates for the treatment of dyskinetic and/or
choreatic syndromes.
The present invention relates to the use of substituted aminomethyl
chromans of formula | and their optical isomers and pharmaceutically

25 acceptable salts or solvates for the manufacture of a medicament for the

treatment of dystonic syndromes.

Therefore, the invention especially relates to the use of (2R,4R)- 2-({{5-(4-
fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-chroman-4-ol or a
pharmacologically acceptable salt or solvate for the manufacture of a

30 medicament for the treatment of dystonic syndromes. |
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titrated as deduce timjsammeofdys;tbelcrwrgptofmsnm 2.5 ng to 20 ng b.i.d. The
Toronto western spasnodic torticollis rating scale (TWSTRS, C. L. Comel la et
al ., 1997, Mowvenent Disord, 12: 570-575) is used as primary outcone
15" To demonstrate the efficacy of the compounds according to the invention in

dystonic syndromes, a double-blind, placebo-controlled study is performed
in patients with cervical dystonia (spasmodic torticollis) who do not tolerate
injection of botulinum toxin. (2R,4R})- 2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-of monchydrochloride hemihydrate is
titrated as described above in the range from 2.5 mg to 20 mg b.i.d. The
Toronto western spasmodic torticollis rating scale (TWSTRS, C.L. Comella
et al., 1997, Movement Disord, 12; 570-575) is used as primary outcome
measure. A significant improvement in the TWSTRS scores is noted for the
patients treated with (2R ,4R)- 2-({{5-(4-fluorophenyl)-pyridin-3ylmethyl}-
amino}-methyl)-chroman-4-ol or one of its pharmaceutically acceptable
salts or solvates.

20

25

A preferred salt of (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-
amino}-methyl)-chroman-4-ol is (2R,4R)- 2-({[5-(4-fluoropheny!}-pyridin-
3ylmethyl]-amino}-methy!)-chroman-4-ol monohydrochloride hemihydrate.

30 Therefore the invention especially relates to the use for the manufacture of
a medicament for the treatment of dystonic syndromes, in particular of
spasmalic torticollis and/or blepharospasm, in which the pharmacologically



measure. A significant inprovenent in the TWSTRS scores is noﬁﬁg,\% t he
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di sturbances induced by neuroleptics are e.g. early dyskinesia dystoni a,

akat hi si a, parkinsonojd, in particular bradykinesia,
Therefore, the invention especially relates to the use of (2R 4R)- 2-({[5-(4-

fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-chroman-4-ol or a
pharmacologically acceptable salt or solvate for the manufacture of a

15 medicament for the treatment of extrapyramidal symptoms induced by
neuroleptics.

Extrapyramidal motoric disturbances induced by neuroleptics are e.g. early
dyskinesia, dystonia, akathisia, parkinsonoid, in particutar bradykinesia, or
tardive dyskinesia.

20 (2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethy({]-amino}-methyi)-chroman-
4-ol or a physiologically acceptable salt or solvate thereof are useful
particularly for the treatment of akathisia and/or tardive dyskinesia and/or
parkinsonoid.

o5 A typical animal model is neuroleptics-induced muscle rigidity in rats

according to S. Wolfarth et al., Arch. Pharmacol. 1992; 345: 209-212. Rats
are challenged with the conventional neuroleptic drug haloperidol which
enhances muscle tone. Muscle tone is electromechanically measured as
the resistence to passive flexion and extension of the hind limb. (2R,4R)- 2-
({[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl}-chroman-4-ol or a

30 pharmaceutically acceptable salt or solvate thereof decrease the muscle
tone enhanced by haloperidol.
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is a comon adverse éeffect of long-termtreatnment wth neuroleptics. A
typical study to investigate the efficacy of the conmpounds according to the

i nvention i nMTaRive dskitysdia RLS icanirfiod egiveiseestiddl of lehd-BrhPieaBnent with
neuroleptics. A typical study to investigate the efficacy of the compounds

15 according to the invention in tardive dyskinesia is described in the following.
32 schizophrenic (DSM-III-R) inpatients aged 25 — 60 years on long-term
stable antipsychotic treatment (duration of at least 5 years) entered the
study. (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyll-amino}-methyl)-
chroman-4-ol monchydrochloride hemihydrate or placebo is administered
as “add on" to the antipsychotic treatment, which is kept constant during
the whole study. The dose of blinded medication is titrated over a period of
3 weeks in a range from 2,5 to 20 mg b.i.d. Then the medication is
maintained under double-blind conditions for 2 weeks. After a 2-week
wash-out period, the test drugs are crossed over. Assessments of tardive
dyskinesia by means of the Abnormal Involuntary Movement Scale (AIMS,
see obove) and of Parkinsonian extrapyramidal side effects (UPDRS, see
above) are made pretreatment and posttreatment. AIMS scores during
treatment with (2R ,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyll-amino}-
methyl)-chroman-4-ol monohydrochioride hemihydrate are significantly
lower than during placebo period.

20

25

30 A preferred sait of (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-
amino}-methyl)-chroman-4-ol is (2R,4R)- 2-({{5-(4-flucrophenyl)-pyridin-
3ylmethyl}-amino}-methyl)-chroman-4-ol monohydrochloride hemihydrate.
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one of its bioconpatible sal ts or solvates for the treatnent of
extrapyram dalng present invention relates to the use of substituted aminomethyl

chromans of formula | and their optical isomers and pharmaceutically
15 acceptable salts or solvates for the manufacture of a medicament for the
treatment of tremor.

Therefore, the invention especially relates to the use of (2R,4R})- 2-({[5-(4-
fluorophenyt)-pyridin-3ylmethyf]-amino}-methyl)-chroman-4-ol or a
pharmacologically acceptable salt or solvate for the manufacture of a

20 medicament for the treatment of tremor.
Tremor includes all types of tremors such as essential tremor, activated
physiological tremor, cerebellar tremor, orthostatic tremor or drug-induced
tremor.

o5 (2R, 4R)- 2-({[5-(4-flucrophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-

4-ol or a physiologically acceptable salt or solvate thereof are particularly
useful for the treatment of essential tremor and/or drug-induced tremar.

Typical animal models utilize either genetic mutant animais or are models
where tremor is induced by a pharmacological agent (for review: H. Wilms
30 et al., Mov. Disord., 1999; 14: 557-571).
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4-ol or one of its pharmaceutically acceptable saits or soivates improve the
Campus Syndrome in the Pietrain pig, i.e. reduce disabling tremor when
standing and during locomotion, and enhance locomotor activity in the

15 Weaver mutant mouse.

A typical animal model for drug-induced tremors is the oxotremorine-

induced tremor (e.g. H. Hallberg and O. Almgren, Acta Physiol. Scand.,
1987; 129: 407-13; J.G. Clement and W.R. Dyck, J. Pharmacol. Meth.,
1989; 22: 25-36). Oxotremorine induces tremor which is measured by a

20 rating scale. (2R,4R)- 2-({[5-(4-flucrophenyl)-pyridin-3ylmethyl]l-amino}-
methyl)-chroman-4-ol or one of its pharmaceutically acceptable salts or
solvates inhibit oxotremorine-induced tremors.

A preferred salt of (2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-

o5 amino}-methyl)-chroman-4-ol is (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-

3ylmethyl}-amino}-methyl)-chroman-4-o! monohydrochloride hemihydrate.

Therefore, the invention especially relates to the use for the manufacture of
a medicament for the treatment of tremors, in particular of essential
tremors and/or drug-induced tremors, in which the pharmacologically

30 acceptable salt is (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-
amino}-methyl)-chroman-4-ol monohydrochloride hemihydrate.
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medicament for the treatment of extrapyramidal movement disorders
15 chosen from the group consisting of Gilles de la Tourette syndrome,
ballism, myoclonus, restless legs syndrome and Wilson's disease.

A typical animal model for myoclonus is myoclonus induced by an acute
hypoxic episode according to D.D. Truong ef al., Mov. Dsiord., 1994, 9:
201-206). In this model of posthypoxic myoclonus, rats undergo a cardiac
arrest for 8 minutes and are resuscitated thereafter. Myoclonic jerks occur
spontaneously but can be provoked by auditory stimulation, too, worsening
over the days following cardiac arrest. (2R ,4R)- 2-({[5-(4-fluorophenyl)-
pyridin-3ylmethyl}-amino}-methyl)-chroman-4-ol or one of its
pharmacologically acceptable salts or solvates dose-dependently reduce
the number of spontaneous and autitory-evoked myoclonic jerks.

20

25

A preferred salt of (2R,4R)- 2-({{5-(4-fluorophenyl)-pyridin-3yimethyi]-
amino}-methyl}-chroman-4-ol is (2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin-
3ylmethylj-amino}-methyl)}-chroman-4-ol monohydrochioride hemihydrate.

30 Therefore, the invention especially relates to the use for the manufacture of
a medicament for the treatment of extrapyramidal movement disorders
chosen from the group consisting of Gilles de la Tourette syndrome,
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Glles de | ablepharospasm, Meige syndrome, dopa-sensitive dystonia, Gilles de Ia
Tourette syndrome, ballism, myoclonus, restless legs syndrome, and
Wilson’s disease are not frequent enough to perform regular double-blind
trials. However, the medical need in this field is pressing since no sufficient
therapies are available so far.

Therefore, open-label observations in few selected patients are an
adequate method to demonstrate the efficacy of (2R,4R)- 2-({[5-(4-
fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-chroman-4-ol or a
physiologically acceptable salt or solvate thereof.

20

All the pharmaceutical preparations used for the treatment of
extrapyramidal movement disorders and/or for the treatment of adverse
effects of anti-Parkinsonian drugs in extrapyramidal movement disorders
including the medicinal combination can be used as pharmaceuticals in .
human or veterinary medicine. '

25

30 The compositions of the invention are preferably administered parenterally,
or better still orally, although the other routes of administration, for instance
such as rectal administration, are not excluded.
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10 capsules, powders, granules, syrups, liquids or drops, forms for rectal
administration are, in particular suppositories, forms for parenteral
administration are, in particular, solvents, preferably oily or aqueous
solutions, furthermore suspensions, emulsions or implants, and forms for
topical administration are transdermal plasters, ointments, creams or
powders. The compounds of formula | according to claim 1 and/or their
15 pharmaceutically acceptable salts and solvates may also be lyophilized and
the resulting lyophilisates used for example for the preparation of injectable
products. The abovementioned preparations can be in sterilized form
and/or comprise auxiliaries such as glidants, preservatives, stabilizers
and/or wetting agents, emulsifiers, salts for modifying the osmotic pressure,
buffer substances, colourings, flavourings and/or other active ingredients,

20 e.g. one or more vitamins.
Preparations may, if desired, be designed to give slow release of (2R, 4R)-
2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-methyl)-chroman-4-ol or a
biocompatible salt or solvate thereof.

25 Examples:

Example 1: (2R,4R/S)- 2-({[5-(4-flucrophenyi)-pyridin-3ylmethyl]-amino}-
methyl)-chroman-4-ol
A stirred suspension of 3,5 g (2R, 4R/S)-2-chloromethyl-4-hydroxy-
chromane in 200 mt acetonitril is treated with 4.5 g triethylamine to yield a
yellow solution. To this solution 4 g sodium bicarbonate and 4 g 3-(4-

30 fluorophenyt)-pyridyl-5-methylammonium hydrochloride in 100 mi acetoniril
is added. The reaction mixture is refluxed over night to yield a red solution.
The mixture was evaporated, the resulting residue is taken up with ethyl
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vegetabl e oils, benzyl alcohols, alkylene glycols, polyethylene glycols,
glycerol triacetate, gelatine, carbohydrates such as | actose or starch,
magnesi um stearate, talc, petroleumjelly. Forms which are used for oral
adni ni st r at | Geedate andwashed withavater apdatried with sediusu guifateo Ihedrabicet s,

capsul es, pouGiiin .gre@agbeaed BYffossl THHIE8uRhq 688G if BLRRed By T ect @

adm nistration are articular su ppositories §are teral

adni ni st rat | &hranatograp hr?h%ﬂv’@rco@ﬁpv@i\ﬂ%cmﬂ)‘(@@@bﬁ%R BR§)-@-{Bylfeous
sol utions, fubREEHENS W?ﬁlnﬁ’étﬁ l]famulné} Ah-chgthahisol RstotmbAgef or

t opi cal admnls ratlo { éran Jasters 0|nt%e f] ns or
powder §. The & P-ofoF ‘?Qﬁgpéq h’&% 'ie!ﬂ Wgs890ng; eﬁ"%ﬁo‘ &N hei r

phar maceut i cghdnozdkgeleidddrepsand, N-alialkplatedaaesg stariing hsstehal isystnbinkdzed and
the resulting |lyophilisates used for exanple for the preparation of

i njectable products. The abovenentioned preparations can be in sterilized
form and/ or Eoample 2o (AR Laffided-fumrbphsen g)-odadins3yipretd]-aatinoles

stabilizers r gents, enulsifiers, salts for nodifying the
it biineh e

osnotic pres er substances, colourings, flavourings and/or other
active ingredi éﬁﬂsng Oé(@Q/ijﬂe[ﬁym-ﬂbomphanam&?pyn@lemm)danmnmnaﬁw] f]-%-f

d b I 0

27 (15304 ) 3@?“39&%% P?"a“' ¥ i oo prdebrit e (e waten gt o
bi oconpati bl 8 9 agrees §o| ﬁlﬁ@ﬂer@ﬂ sc@t%lse@eutraézaﬁ;ﬁr@ workemp 3R/ S) -

2- (([5-(4- fl%@@rﬁ’&@i\méxmbm LED) g% rn 4%5&56& rﬁ/'fb"- GVRfn4-ol A

tirred h A G s o
500 1 acer bavrelbyartneke-chror &rm‘é{rﬁgfwﬁéspa@ﬁé 5o yellow

sol ution. ToRAH®E2BM gtnyq)gcétam/mhgmimmar bonate and 4 g 3-(4- fluorop
henyl ) - pyri dyl - 5- met hyl anmoni um hydrochl oride in 100 m acetoniril is

added. The reaction mxture is refluxed over night to yield a red sol ution.
The m ¥bur e Gimilangb({f5-¢tiflubiephesyl)-pyndine B yirdetbyl] ariabpmathyli t h et hyl 0

MAR 2006 VO RH a8 SShbiAeiP3Bfinea 3° ° 10

2. Analoguosly to example 2.1, (2R/S)- 2-({[5-(4-fluorophenyl)-pyridin-3yl-

methy!]-amino}-methyl)-8-methoxychroman is treated with hydrobromic acid

to obtain (2R/S)- 2-({[5-(4-fluorophenyl)-pyridin-3ytmethyl]-amino}-methyl)-
20 chroman-8-ol hydrobromide.

Example 3:

)cj)\ O
., O
5 N/ o

P
—

O =
Vil VIt o

During 2 hours, a total of 26.0 g sodium borohydride was added in small
portions to the stirred mixture of 20.0 g of a compound of formula Vil in 250
ml of methanol. After stirring the mixture for one hour at room temperature,
500 ml of water and 800 ml of ethylacetate was added. The organic layer
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15 20 acetate and washed with water and dried with sodiumsul fate. The
organic solution is evaporated to dryness. The resulting resl‘,i w; h@
purified by chromatography. The pure conpound is converted {4 P?Q R/'S) -
2- ({[ 5- (4YOBE6Hphenyl ) - pyri di n- 3yl m et hyl ] - ami no} - met hPCYEP/HN- 4- ol
hydrochl oride in ethanol. Fp. 165 degre C. The yield was 800 ng. Besides
the N- nonoal kyl at ed conmpound, N-di al kyl'at’ed and starting material is

obt ai ned. Exanple 2: (2R/'S)-

2-(([5-(4-fluorophenyl)pyridin-3yl methyl]-amno}- nethyl)-chroma n- 7-ol 1.

et howychr omi S eLaedy e ROBRHc el i LR SRS PRI L) o 130

degrees C. Theonyrntionatiwosttupofter erystallizationrfedm feldened thaeratibroprically
described in f 2 = (b ) -pyridin-
3yl met hyl ] -amgﬁgﬁﬁnﬁ?ﬂeﬁ'ﬁé-’ci%ﬁr@rﬁ? %Ef%‘é’f%fbf?’é@”%‘e‘vf't‘”’%%?’%*?%@éa RFZ0. 27 i n

et hyl acetate/methanol 8/2. Simlarly,

2- ({[5-(4-f] upkampeny! ) - pyri di n-3-yl met hyl ] - am no} -net hyl )- chroman-7-ol as -
mal eat e¥i s obigai neq. Anal oguosly to exanple 2.1, (2R'S)-

2-({[5-(4-fluorop Ij-pyridi n-3yl- nethyl3aninag}-nethyl)-8-methoxychroman
Is treated with dbrom c acid ~ tieMbt ailn (2
2- ({[5-(4-fl uoropher ATV eH '\lgylmathyl]-am' ret hyl ) - chronman- 8- ol

hydr obroni de. Exanple 3f] O 45 AN'0 Vi1 30 X¥IIT~CH During 2 hours, a total
of 26.0 g sodi um borohydtj g€ was added in smgll portions to the stirred
m xture of 20.0 g of a coNpound of formul a 'in 250 m of nethanol. After
stirring the mxture for e hour at roomt erature, 500 nl of water and
800 m th ethylacetate was added. The organi‘c | ayer WD 03/024960 -36 5 10

F
1.p-TsOH
2.NaBH .
———'_'L’ \ N/ ‘ru.lOD
e
N :
15 OH

A solution of 3.7 g aldehyde VIA and 3.3 g amine V (obtainable according
to WO 02/20507, Example 3 (2), from a compound of formula Vi) and a
catalytic amount of p-toluenesulfonic acid in 280 ml toluene was refluxed
for three hours using a water seperator. The mixture was allowed to cool to
room temperature prior to the additon of 100 ml methanol. During 30

20 minutes, a total of 4.0 g sodium borohydride was added in small portions to
the stirred mixture. After stirring the mixture for one hour at room
temperature, 100 ml of water and 200 ml of ethylacetate was added. The
organic layer was seperated, the solvent removed and the residue
subjected to conventional work-up. Thereby, the free base (2R, 4R)- 2-({[5-
(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl}-chroman-4-ol was

25 obtained.

in order to prepare the corresponding hydrochloride, the product was

dissolved in 100 ml ethanol and treated with 14,27 ml of a 1N solution of

hydrochloric acid in water. The solvents were removed and the residue

recrystallized from 50 m! of ethanol. Thereby, the compound (2R, 4R)- 2-

({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol was

obtained as monchydrochloride-hemihydrate in enantiomerically pure form.

30



15 20 25 30 1 0 MAR 2006 PCT/ EP0O2/ 09001 was seperated, the solvent renoved
and the residue subjected to conventional work-up. After criystgl m’[][,zation

. from toluygnasnide enationerically and diastereonericaily ErRoR[UNd of
formula VIIl was obtained. off A solution of 3.7 g al dehyde VIA and 3.3 g
am ne V (obtainable according to WO 02/30507, Exanple 3 (2), froma
conpound of fornmula VIII) and a catalytic anount of p-toluenesulfonic acid
in 280 mM toluene was refluxed ‘for three hours using a water seperator. The
m xture was allowed to cool to roomtenperature prior to the additon of 100
m nmethanol. During 30 mnutes, a total of 4.0 g sodi um borohydri de was
added i n snal isONS to the stirred mxture. After stirring the m xture
for one hour&ﬂio rature, 100 m of water and 200 of

ethyl acetate T \Rﬁsafgﬂ%bé@ t or GRFERIOT 63 Deiaterainedan adro PM@@QI'@%’M

][ermvgd am(dzghﬁnrﬁ ékgeﬁmeﬁtdoa@fdr@mgtt@ CORRERPUMPERA|. YRUGIKJUPhafhgESbY, the
ree pase

(4-f1 uGropheﬂ?ﬁ? 991 h‘ﬁu 39 I-ntehiincligratrgonisigpiopedissattihe AT 1anas

obt ai ned. | nredator ¢an beefserninbd it oitreeiptae db NB-durAimacs ltest (ewrhie- product
FARER e e e Aok A
recrystal | i zetofaromabthadel td testt hartbl. SHhgradonistihpropenteniisdhé 2Rrastie  2-
obt ai ned a5 NRARAIPh AR Tal IS TRIRY Al el B e Bttnlacel RS A8 oI o
03/ 024960 - 333%- 3119 Banpbez2<,3dehay. marmel 1098/ 8PRBPIYI) 1 The affinity for
10 dopamine D4 receptors can be determined in vitro by radioligand binding
% experiments according to Klokow M et al. (Drug Res. 1986; 36: 197-200).
Compound (2R,4R)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyi}-amino}-
methyl)-chroman-4-ol binds to SHT 4 receptors with an 1Csq value of 10 nM
and to D4 receptors with an ICs¢ of 12 nM. Furthermore, it has no or only a
very weak binding to D2 receptors. Its 5HT 14 agonistic properties are
15 confirmed in vitro in the GTP-gamma-S test with an EDsg of 33 nM and in
-vivo in the ultrasonic vocalization test with an EDsg of 2 mg/kg.

The examples which follow relate to pharmaceutical products:

Example A: Vials

A solution of 100 g of (2R,4R)- 2-({[5-(4-fluorophenyi)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-of or a physiologically acceptable salt
or solvate thereof and 5 g of disodium hydrogen phosphate in 3 | of twice-
distilled water is brought to pH 6.5 with 2N hydrochioric acid, filter-sterilized,
filled into vials, Iyophilized under sterile conditions and sealed in sterile
form. Each vial comprises 5 mg of active ingredient.

20
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Example B: Suppositories
A mixture of 20 g of (2R,4R)- 2-{{[5-(4-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol or a physiologically acceptable salt
or solvate thereof is melted with 100 g of soya lecithin and 1400 g of cocoa
30 butter, and the mixture is poured into moulds and left to cool. Each
suppository comprises 20 mg of active ingredient.



Exanple 5: The affinity to the 5-HT1A receptor can be determned in vitro by
radi ol i gand bi ndi ng experinents according to Cossery JM et dljMREMD; J.

Phar macol wo é5887460140: 143-155). The functional agonistic ppeR§usbde; at the
5HT1A receptor can be determned in vitro in the GIP-gamma-S test ?Newman-
Tancredi A et al., Eur. J. Pharnacol. 199688 307: 107-111). A standard in

vivo animal nodel to test for the 5HTI A agonistic properties is the
ultrasonic vocalization test inrats (e.g. deFry J et al., Eur. J.

Phar macol . 1993; 249: 331-339; Sanchez C, Behav. Pharnmacol. 1993; 4:
269-277). The Exemplet§: Bolutiopani ne D4 receptors can be determined in vitro

%S?dgg! i ggg?zgi ;\%%ru@@frpéwwéga%éd RERPT gl aTL2RUK)-aX Y- AlioRiphenyng Res.
(2R 4R) - 2- ({1 BYAO NTDRUAEAINR el rersgmascnpl pe arahysiologically

rreg h%/l )-Dzhr Oﬁﬁb:t:ébtﬁblebééhldér éélilvétlé'lih]cf\;rélcgpgiquéf lt’Vﬁl-BPmél%@ yahge &f 10 Inl\/l
and to rec n 0 n ur ropre, as . no or only a
very we8k bi ngfaﬁ'ab%%%@é‘@ﬂ%?&dlqe@z@ RGO, 9@%4¢)B‘Hroiit‘ﬂ§’eare
confir rredhi n ?'Aistiﬂed watéh & heTpH dsbrought t@StB,wfrr]lUfthersdimo fi@;maa/eLnM t@nﬁ! in
Vivo in the u j calizatio est, Wt ED50, o . The
exanpl es whi cﬁhé%?%(ﬁgp\ﬁdﬂ@dﬁ)ﬁoﬂhiﬂ?ﬁ%&ﬂ%%‘&?ﬁ&%ﬁﬁﬁ 0. th%jgﬁﬁlog A Vials A
sol uti on of 1l1egedrops. (2R, 4R)- 2- ({[5-(4-fl uorophenyl)-pyri din-

3yl net hyl ] - am no} - nmet hyl ) -chroman-4-ol or a physiologically acceptable salt
or solvate thereof and 5 g of disodi um hydrogen phosphate in 3 | of tw ce-
distilled wat Examplgdyu@intmentoH 6.5 with 2N hydrochl oric acid,

s el ol . . : a0 ‘ o condi t
bnd' seardd in sreri PodMESE ZRARM AIE-(LRRRDAGA)- UG- FAREINA. 000 et
Exanpl e B: Suppuigh®ethd)-ghiemaruto! o axhygialegically argeptabie salt or solvate

2- ({[5- (4-f | ugvepabieame! nhixedr it 99.53gbwpbnmlelmi{éwq}nd@td@.\éb}ic%bhamns%ol or a
physi ol ogi cal |y acceptable salt or solvate thefeof is nelted with 100 g of
soya lecithin and 1400 g of cocoa .butter, and the m xture is poured into

nmoul ds and | eExatmpled®Hi: Tablétssuppository conprises 20 ng of active
sof ut L on. A sol ut i on O Ed ok P A 2 lTESkTosremtbyRaR: © ©
2- ({[ 5- 13- f | udyloyEtkeyl}aminp)miethyl)-Gyiomargidl or anpmsiologically receptabimsalt ol  or
a physi ol 0gi cgl Lfvate thereof, 4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and
0.1 kg of magnesium stearate is tableted in the customary manner in such
a way that each tablet comprises 10 mg of active ingredient.

Example E-2: Tablets

A mixture of 20 g of (2R,4R)- 2-({[5-(4-fluorcphenyi}-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol monchydrochloride hemihydrate, 1
kg of I-dopa, 250 g benserazide, 4 kg of lactose, 1.6 kg of potato starch,
0.2 kg of talc and 0.1 kg of magnesium stearate is tableted in the
customary manner in such a way that each tablet comprises 0,2 mg
(2R 4R)- 2-({[5-(4-fluorophenyi)-pyridin-3ylmethyl]-amino}-methyl)-chroman-
4-ol monohydrochloride hemihydrate, 10 mg of I-dopa and 2,5 mg
benserazide.
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Example F: Sugar-coated tablets
A mixture is tableted analogously to Example E, and the tablets are
30 subsequently coated in the customary manner with a coating of sucrose,
potato starch, talc, tragacanth and colouring.



acceptabl e salt or solvate thereof, 9.38 g of NaH2PO4. 2H2O, 28.48 g of
Na2HPO4. 12H20 and 0.1 g of benzal konium chloride in 940 m of ! & MARc 2005

di stil | edwoasee496dihe pH is brought to 6.8, and the sol uti opct/spe@deciup to 1
| and sterilized by irradiation. This sglution can be used in the form of
eyedrops. 5 Exanple D: G ntnent 500 ngy oB9(2R 4R)-
2-({[5-(4-fluorophenyl)-pyridin-3yl nmethyl]- am no}-nethyl)-chroman-4-ol or a
physi ol ogi cal |y acceptable salt or solvate thereof are mxed with 99.5 g of
petr ol eumjelkx unqer aseptic conditions. 10 Exanple E-1: Tablets A m xture
of 1 kg of (2 ,ﬂﬂaﬂeﬁ-(ﬁigﬁ'{‘ﬁﬁﬂ uor ophenyl ) - pyri di n-

3yl rfelt hylt ]- ?E‘l no}]; @%gff)(zﬁtﬁmﬁt@n({wmﬂgmrgphppylyp?ridmwmathﬂpaﬁﬁmﬁ}bI ef sal It
or solvate thereo of l.actose, .1. 2 Q 0o Starc : talc
ond 0 1 kg oreiuhedrol el ePsiqagieaty fortptRls st St Ravate Barth
such a way taa filkgiahta hbitdegelatimpapsess 1 they codtoarary veanmgr sdihabeachS 20

Ei(??}[jlt'f@ AEf f2l u%?%ﬁi%ﬁ?%é% :érgsrﬂgf%5$%%f:ﬁ% W%E met hyl ) - chr onan- 4- ol

nonohydr ochl ori de hem hydrate, 1 kg of 1-dopa, 250 g benserazide, 4 kg of

| act ose, 1.6 . h, 0.2 kg of talc and 0.1 kg of nmagnesi um
stearate is tgg?gtpé%ﬁ?@ eméc%stonar manner in such a way that each tabl et

conprises 0,2 ny (2Rolstion of -1 kg of (aﬂJ)zﬁ]oﬁdﬂﬁe(ﬁyﬂl-)Ofppheﬂi"Dr%BWiﬁet h

| ]-am no} - - - i iHig; i f
I topa ant 5 Yot fpaRIRS a}z_?ég“.ﬂ’”%%“?éxa O O QRN BB Ehtab BLO. e
s tableted MsQhadherac) ERRof Bes-diniliockiatea Bkarstedized,ued el | v
coated i@ theampstiRERNOpAHRBE UNEr Bterild eahdiiBns andWHSE in skeilefginst ar ch,

talc, tragacar:nt and col ouri n%. 318 10 I\/Afe 2006 WD 03/ 024960 PCT/ EP02/ 09001
39 5 ach ampoule comprises 10 mg of active ingredient.

Example I: Spray for inhalation
14 g of (2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyi]-amino}-
methyl)-chroman-4-ol or a physiologically acceptable salt or solvate thereof
15 are dissolved in 10 | of isotonic NaCl solution, and the solution is filled into
commercially available pump-operated spray containers. The solution can
be sprayed into mouth or nose. One actuation (approximately 0.1 ml)
corresponds to a dose of approximately 0.14 mg.
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10 15 20 25 Exanple G capsules 2 kg of (2R 4R)-

2- ({[5-(4-fluorophenyl)-pyridin-3yl nethyl]-am no}- nethyl)- ChrOWWA‘k fﬂhﬁ or a
physi ol ogi cal | y acceptable salt or solvate thereof are filled i nto hard
gelatin capsules in the customary manner so that each capsule conprises 20
my of the acfive ingredient. Exanpl elt&- Anpoul es A solution of 1 kg of

(2R, 4R) - 2-({[5-(4-fl uorophenyl)-pyridin-

3yl net hyl | -am no}-net hyl ) -chroman-4-o0l or a physiologically acceptable salt
or solvate thereof in 60 1 of tw Petet€liailMsed water is filter-sterilized,
filled into anpoules Iyophilized under sterile conditions and sealed in

sterile form Each oul e corrg ses 10 of active ingredient. Exanple I|:
Spray for inhdl é’tsf?—(ﬂfm 2R, 4R/§)-2(({ix(4-fWorophenyl)-pyridin-3yimethyl]-amino)-

2- ({[ 5- (4- f uOREIRAOHRrDMAKLY- dlm(mlmtmy{ld fdaﬂﬂd?@dherﬁﬁldir)fh% chr oman 4-ol or a

hysi ol ogi cal | 10 1 of
P 20N g EA ek Shoioh b seb e e AEaRekE . 1, ©
avai |l abl e punpakmerrsailmlesthea@ofwrthamaauhctumefsmmﬁoamemmth@e sprayed into

nmout h or nose ' ' . m ) corresponds to a dose of
apgroxi mat efytrg%r@?ﬂ%@%@ﬁ%ﬁ@%@@rﬁ?@bﬁgﬁ%m )Clal ns ip USZ of (2R >
AR/'S) - 2- ({[5- (4-fl uorophenyl) pyri di n- 3y[ net hyl ] - am no) -

g‘;f rr]rélt %ylc]hrggqn (m 4m8?124&51&%&%5%?”)%“!@@%%% )Jﬁhgctgbt abl e
salts or sol ﬁ@iﬁﬁﬂf’é@%*‘rﬁ'w@g ‘ﬁ%)ﬁ%'{ ‘@'BFP ﬁéﬁ'ina%?rrent for the

treatment of @ytmetlpy)ami h'letth)etrl‘Bahadﬂsmiraderpﬂarrﬁacelmlealtyfac(céﬁable

4R/ S)-2- ({[5

met hyl ) - chr orréélt ﬁﬂ%&gﬁe% éoﬂ’g'r E‘QHA é%ggﬁé pﬁ%]r'noe%@gn %@t f%fgr I di n-

3yl net hyl ] - antreatment ohgadyerse eteais okani-Paminsphian ﬁlﬂtg@unmb@wat icCaccept abl e
salts or sol vehagnddney ?‘éasfeor the manufacture of a nmedi canent for the
treatment of adverse e cts of anti-Parkinsonian drugs in idiopathic

Par ki nson' s di sease. 3. Use according to claim2 wherein the adverse effect
of an anti- 3. Use according to claim 2 wherein the adverse effect of an anti-

Parkinsonian drug is dyskinesia and the anti-Parkinsonian drug is i-dopa.

4, Use of (2R, 4R/S)-2-({[5-(4-fiuorophenyl)-pyridin-3ylmethyl]-amino}-
methyl)-chroman-4-ol or (2R, 4R}-2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol and phamaceutically acceptable
salts or solvates thereof for the manufacture of a medicament for the
treatment of idiopathic Parkinson's disease.

5. Use of (2R, 4R/S)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethy!]-amino}-
methyl)-chroman-4-ol or (2R, 4R)-2-({[5~(4-fluorophenyl)-pyridin-
3yImethyl}-amino}-methyl)-chroman-4-ol and pharmaceutically acceptable
salts or solvates thereof for the manufacture of a medicament for the
treatment of adverse effects of anti-Parkinsonian drugs in Parkinson's
syndromes.

8. Use of (2R, 4R/S)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-
methyl)-chroman-4-ol or (2R, 4R)-2-({[5-(4-fluoropheny!)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol and pharmaceutically acceptable
salts or solvates thereof for the manufacture of a medicament for the
treatment of Parkinson's syndromes.

7. Use of (2R, 4R/S)-2-({[5-(4-flucrophenyl)-pyridin-3ylmethyl}-amino}-
methyl)-chroman-4-ol or (2R, 4R)-2-({[5-(4-fluorophenyl)-pyridin-



Par ki nsoni an drug is dyskinesia and the anti-Parkinsonian drug is 1-dopa. 4.
Use of (2R 4R/ S)-2-({[5-(4-fluorophenyl)-pyridin-3yl nethyl]-am no}-

met hyl ) - chroman-4-ol or (2R, 4R)-2-({[5-(4-fluorophenyl)-pyridi nk0 MAR 2005

3yl net hyl ] - am no} - net hyl ) - chr oman- 4- algjand pharmaceutical |y acceptabl e
salts or' solvates thereof for the manufacture of a nedi canent for the
treatnent of idiopathic Parkinson's disease. 5. Use of (2R

AR/'S) - 2- ({[5- (4-fl uorophenyl ) - pyridi n- 3yl net hyl ] -am no} -

met hyl ) - chr on@yimétiefil-aminoRRethif)ch?erhah-d-dl 4nfl bhameadeativally-aucepble-

21 1s of Sor vt BLoSRlvles ERHP et ARE 0P FRERAERR ping“F oF e
treat nent of testerantobdyskinetic and ghereatiaswionyoes.an drugs in Parki nson's
syndrones. 6. Use of (2R

4RI S) - 2- ({[ 5- 4f|uoro hen ridin:3 Irrethl am no} -,

met hyl ) - chr onBnV8e 8¢co '"Ei‘é‘:aﬂ‘&? wherej F&h?ﬂeéEA 5%9@7'?)'3 pyri di n-

3yl met hyl | - anHoaling®i'diskaséir onan- 4-ol and pharnmaceutically acceptable
salts or solvates thereof for the manufacture of a nedicanent for the
treatnment of Parkinson's syndrones. 7. Use of (2R

AR/'S) - 2- ({ ( 5- DAUSE 0b (A HRIG)-2~({i§(4-fuoroplyenydegyyitin-3ykinatily!]-amino}-
met hyl') - Chro”ﬁ'@’ﬂﬁﬂ)%hr@ﬁ‘naﬁ%%lo‘?'EQRZtIF(# gkaﬁ:fyo'ﬁfﬁﬁéﬂgﬁ higinPyridin 1 0 MAR

2005 -41 3yl L arnaceutlcally
acceptabl e  saY! F?ﬂbﬁ'] H[Ng ["@E*‘Y!)I‘@V@"Bﬁn‘ﬂcﬁ' apé ehammanerticallyacsertableedi canent
for the treabandr sdlvatessthenf for themaf bRERPS ba Aedibanient for8he Use accor di ng
to claim?7, ere n,t ‘(is?horeat c_syndrone is Huntington's disease. 9. Use
of (2R, 4R/ S)" ﬁat(r{e[”é P M ‘i’”d%FYdeﬁ MGPY - pyri di n- 3yl met hyl ] - ani no} -

met hyl ) - chr oman- 4 ol or (2R, 4R)-2-({[5-(4-fluorophenyl)-pyridin-

3yl net hyl ] - am1 e{rﬁft IQ)qI hR?égr?{[Ef(ﬂﬂtmr wp)gwqm%%%}ﬁ@llg%"ﬂﬁcept abl e

salts or sol va ‘es r ebf ment ‘for the

treatnent of AEdYBrEhECRPRE-eRs$2R 14R)- Qjﬂ@ Gr yogopkenyl)-pyridin-

4R/'S) - 2- ({[5- Gﬁrﬂ‘e't Eaﬁﬁlh@ vHe} YoHréthan-ayd| 4Ré Mbﬂmaﬂd’ébﬂ@élry acceptable
nmet hyl ) - chr ona r1din-

r ophenyl
3yl met hyl ] - ar‘r?%h?) Efﬁo ﬁh%&%‘[‘u@ﬁwrﬁ)ﬂ% Tee eé'&;lfqpifh%ccept abl e
salts or sol vaemmmhefe)dfameTnldalesyanhaEﬂucmWneumm;bltlcsment for the
treatment of extrapyram dal synptons induced by neuroleptics. 11. Use
according to cI ai m 10, wherein the said extrapyram dal synptom induced by
neurol eptics 1% Ysa @ﬁqpédlaggq: Aigy 1@, wherein the said extrapyramidal symptom

induced by neuroleptics is tardive dyskinesia.

12. Use of (2R, 4R/S)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-
methyl}-chroman-4-¢l or (2R, 4R)-2-({[5-(4-flucrophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol and pharmaceutically acceptable
salts or solvates thereof for the manufacture of a medicament for the
treatment of tremor.

13. Use of (2R, 4R/S)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-
methyl)-chroman-4-0] or (2R, 4R)-2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol and pharmaceutically acceptable
salts or solvates thereof for the manufacture of a medicament for the
treatment of extrapyramidal movement disorders chosen from the group
consisting of Gilles de fa Tourette syndrome, ballism, myoclonus, restless
legs syndrome and Wilson's disease.

14. Pharmaceutical composition comprising, as active principles,
(2R, 4R/S)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol or (2R, 4R}-2-{{[5-(4-fluorophenyl)-pyridin-3ylmethyl}-amino}-



12. Use of (2R, 4RI S)-2-({(5-(4-fluorophenyl)-pyridin-3ylnmethyl]-am no}-
met hyl ) -chroman-4-ol or (2R 4R)-2-({[5-(4-fluorophenyl)-pyridin-

3yl net hyl ] - am no} - met hyl ) - chroman- 4-ol and pharmaceutically accept MJNQR 1006
salts or solvates thereof for the manufiacture of a medicament for the
treatment of *trenmor. 13. Use of (2R

AR/'S) - 2- ({[ 5- (4-f | uor ophenyl ) - pyri di n- 3yl net hyl ] - am no} -

nmet hyl ) -chroman-4-ol or (2R 4R)-2-({[5-(4-fluorophenyl)-pyridin-

3yl met hyl ] - amipnah I)T@Hrbbﬂah-&lﬂlr Wéiﬁnlﬁnétlonanﬂﬁ mrrfﬁ@r%%ﬂaﬁaﬁhbéfutﬁﬁﬂﬁpt abl e
salts or solvates er eqf r t he manufacture of a medi canent for the
treat ment of é‘??‘?p&ﬁ@?gﬁf'ﬂﬁln Stovenent di sorders chosen fromthe group
consisting of GII es de | a Tourette syndrone, ballism nyoclonus, restless
| egs syndrone n i s Lig @i e Qr |,&ion

compri & ng. ag%a 45 %ﬁ{éé’tfﬁ@&‘smze}ﬁn -pyRai R fkth 3t RERLY

4R/ S) - 2- ({[ 5- chromare#-®phenyl ) - pyri di n- 3yl net hyl | - am no} - et hyl ) -
chroman-4-ol or (2R 4R)-2-({][5- (4 fl uorophenyl) - pyr|d|n 3yl rrethyl] am no} 1

0 MAR 2006 nethyl -4- ol n conbi, ion. w one or, nor
phar maceut i Caﬂ@d&@?ﬁ%@[@y(g f@?&v&ﬁaw ‘BY”JI]'BSV'WY“ aminoj-methyl)-
AR/'S) - 2- ({[ 5- ChArdmamdephenyl ) - pyri di n- 3yl net hyl ] - am no} - net hyl ) -
chroman-4-ol. 16. (2R

4R) - 2- ({[ 5- (4-1I uorophenyl) pyri di n- 3yl net hyl ] - am no}-net hyl )- ch
roman-4-ol . 177. Apmcmsewthepr&mtmnem&&tmm) B4({[$-24=flucrophenyl)-

4RI S)-2- ({[5

pyridin- 3yl maﬁ)ﬁ ‘H’ Mﬁr%% r’?} ")‘ethH chromaﬂ-4 ?l WV\?lrem EZR 4558) %,RI S) - 2-

am nonet hyl - 4aﬁvr¢nrae<tyvlc41 YRFRKEChEOMaBadS ERBclgCHithsD- (%ﬂwreah@woenw )- nicotinic

al dehyde. 18. nRyophie@afehyler the preparation of (2R

4R) - 2- ({[5- (4- quorophenyI)- py rid

i n- 3yl met hyl ] - am no}-nethyl)-chroman-4-ol, wherein (2R 4R)-2-

am nonet hyi - 4-1By#pooness iwrdhe peepasationad (2R, 4R )th({B-@4fdrogghenyhenyl ) - nicotinic

al dehyde. pyridin-3ylmethyl}-amino}-methyl)-chroman-4-ol, wherein (2R, 4R)-2-
aminomethyi-4-hydroxy-chromane is reacted with 5-(4-fluorophenyl)-

nicotinic aldehyde.



