WO 03/ 024960 PCT/ EPO2/ 09001 Novel use of substituted am nonethyl chromans
The present invention relates to the novel use of substituted am nonethyl
chr omans Wwaro3tobee6o r eat nent of novenent di sorders and of adwavEse2eddect s

i nduced by drugs administered to treat extrapyram dal novenent disorders.
The invention preferably relates to the use of substituted am nonet hyl
chromans of formula | F/ \ NO\ I OR Nin which R represents hydrogen
or a hydroxyl protecting group, and their optical isomers and

pharmaceutically acce abI e salts or,..s ates o) L cul ar
2- ({[5-(4-fluorophenyl 'PF&?{I%*{H%P f"ﬁﬂ?mﬂtﬂ}‘rlewwﬁgnghronan-4-ol ,
2- ({[5-(4-fluorophenyl)-pyridin-3y[nethyl]-am no}-nethyl)- chroman-7-ol,

2 Lo (o T iopRapKt iyBNtiod IR EhdHolo AR oY sustied anfioniein & o of

an optical isonme SI 0 accep e sa ts or t her eof
for the manufcltomessdor thereantownbat MaypmMan: disasdervend ofadvarse gffpeian dal

novenent di S%G@ééd wahfg"s ddthinidieredpUtertiaxirBpgfaniidarmaieasppt for the
treat ment of dfdverse ef fects of anti-Parkinsonian drugs in extrapyram dal
moverment di sdPe¥F€™ind/ or for the manufacture of a nedicanent for the
treatnment of extrapyram dal synptonms (EPS) induced by neurol eptlcs. The

conpounds of la. I, &l r

dyski nesi a. @%W&%"%@FGSS%W%&?% Lg%olrrlg?r%%}ﬁu etdc roman Hg'rl vatives
whi ch are suihtramiaesfobfonpruatyl axi s and control of the sequel ae of cerebral
infarction (apoplexia ebri) such as stroke and cerebral ischaema, for

prophylaxis and corgr ) cerebral disorders, e.g. nmgraine, especially
in geriatrics in a nan ' Q_C€ L_al kal oi dg, the
treatment of anxiety, [ amd depNeSS| pbn s r@ sexual dysfuncti ons

caused by the central nervourg WQJ03/ 024960 P R1 -2
in which
R represents hydrogen or a hydroxyl protecting group,
and their optical isomers and pharmaceutically acceptable salts or solvates,
in particular 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyi)-
chroman-4-ol, 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-7-ol, 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-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
treatnment of psychosis (schizophrenia). Additionally, they are suitable to
el i m nat ewomgneeswve deficiencies, to inprove powers of | @armpoyowmnd nenory
and to treat Al zheiner's disease. They can 5 be furthernore used for
treating side-effects in the treatnent of "hypertension, in endocrinol ogy
and gynecol ogy, e.g. for the treatnent of acronegaly, hypogonadi sm
secondary amenorr hea, prerrenstrual syndrome or undesired puerperal
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corrpoundls di sﬂlmehbsls(sdmﬂ)pﬁwnmiﬁz the conpounds according to fornula I
a

D ecept or - SRRSO, eV ars clfafiel G RS Ao riciSs, 20 imBRAEP DR 5

receptor. 15 mv@ra@éiqaéam@%mqgenaftoﬂre@t&mmm déyeasgr khey ceNand

particul arl ybé"fﬂheﬁnoré"u@é’djfd?tféhtnﬁg%é-bﬁ@@ts% thé ereBbRaN of i NY, i-e- i's

i ndeed 2 heir |ac .an stic ect

receptors. |dY9e Hﬁ'oncgﬁ %&’%PE’QY@{QW%@ Yoﬁggﬂ%oﬁﬁ%m t[9fopert|es
at the dopanigteofddgalyehgpdgonaiisn; sesoewdary amessribeanpremenstiil r ecept ors -
are associ ate ' he . ' ri.QuUs extrapyram dal notor

di st ur bances s&ﬁlg'lécﬁ{ﬂgroiuﬁgegggibhgﬁggélé%&ﬁl ﬁ t he conpounds of forrmula I.
The principle of the preparation of the am nonet hyl chromans of formnula |

to_be used a Hﬁlgk B&r %uhB@aké‘Hg% Wb%%ﬂsr‘nrhMSD gE@ﬁloi‘\?’g’ol US

5,767,132 |s ereln i1 ncarporate y re ere ce 25 Anal oguosly to’ the method
descri bkl | n A9sNp. 76710432 O@O%Qunds of formula | according to claim1 and
their optical isoners and/or their pharmaceutical acceptable salts and

Sd%' Y?t \?\i) gg?dgizg gg%%ﬁgggigﬂmgﬁshoﬁéslogga m%%%“?é”l‘ ,quo{hef &M claﬁinésl G 30

according to formula | are merely agonists of the 5-HT 14 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 |.
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 |l

o
G
30 mﬁﬁ !



in which Gis d, Br, I, alkylsulfonyloxy having 1 to 6 Catons or

aryl sul fonyl oxy having 6 to 10 Catons and Ris a hydroxy protecting group
I s react edowso9an amine of formula 111 F 5 NCH Il H NpCarmwpp2/ag0i onal |y,
cl eaving the hydroxy protecting group to_obtain conpounds of formula I, in
which R=H or 10 (b) a conpound of fosmula 1V, prepared as described in
US 5,767,132 F/ \ NO\ QCalkyl IV N 15 in which alkyl is an alkyl group
having 1 to 4 C atons, is dealkylated with a deal kyl ati ng agent to obtain

compounds of .formyla .l,., LN ,Waich = H FEspeci.ally~preferred is a nmethod
(c) to obtai Hn%ﬁbgdagoér’flo?lkﬁllsﬁﬁ?wlo%h?—lﬁ?\? I1Z° «p@ﬁon}‘?‘a‘\)fﬁ ng a defined
st er eocheni starylsulfdvgyi@iynhavied 6doeideGratomsaind Rés adtydiroxypicdedting gioapyv  OH

30 is react e%%é&e&‘%itﬂlﬁg%ﬂ‘f‘e 8ffofrr‘?1UH“'I|lla VI WO 03/ 024960 PCT/ EP02/ 09001
-4- F

F

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

10 (b) a compound of formula |V, prepared as described in US 5,767,132
F
| \ N ° W,
P Oalkyl
N 3
15 in which alkyl is an alkyl group having 1 to 4 C atoms,
is dealkylated with a dealkylating agent to obtain compounds of formula I,
in which R = H.
Especially preferred is a method (c) to obtain compounds of formula IA
20
F . o
I \ N "KD IA
~
N :
OH
having a defined stereochemistry, wherein a chromaneamine of the
25 formula V
., O
H2N/ I’QD V

OH
30 is reacted with an aldehyde of formula Vi



OVI N5 and treated a hydri de donor, preferably a konplex hydride, such
as sodi um borohydride. The novel conpounds of fornula I A are also an

obj ect ofwODhg/opwesent invention. 10 The starting conpounaCaofEPbDOgeN a V f or
Met hod (c) is preferably obtained by usg of a conmpound of formula VII

(obt ai nabl e by enanti osel ective katalytTC hydrogenation and
crystallization according to WO 02/20507) O AN O VII 15 O which is
hydrogenated to yield after optional crystallization an enanationerically
and di astereonerigally pure conmpound of formula VIII. 20 OAN VIII OH 25
The conpound of la VII'l is hydrolysed to the conpound of fornula V by
standard met Hodg by treatnment with a solution of alkali

hydr oxi de, such ydrogi de. Sursyrisingly, in a preferred nethod
for the manufacture of |t he |compound 30 of fornula VIII, the conmpound of
formula VI1 WO 03/024968\PCT/ EP02/ 09001 -5- OVII AN COS5 Ois

di ast e(rﬁosel ectively hydrogenated by a konpl ex hydride, preferably alkali
bor ohyd? i de samchtreated edhyandsodaiyrdprederably akoaipterhbydride)shich@asmsadiizmol  or
et hanol , thusodrgﬁydrm_after optional crystallization an enanationerically

The novel compounds of formula |A 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)

0]
)J\ S, O
N Vil
15
O
which is hydrogenated to yield after optional crystallization an
enanatiomerically and diastereomerically pure compound of formula VIIL.
20 )CJ)\
o, O
OH
25

The compound of formula VIl 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 VIII, the compound of formula VII



and di astereonerically pure conpound of fornula VIII. O
This way of hydrogenation of the conpound of fornula VII
advant agewofo3pe4996 di ng t he conpound VIII with no or only

10N VI OH
has the 15
PCA@EPOZOOONt S Of

undesired diastereomer Villa: O AN O Villa 20 OH Therefore, the present
I nvention also relates to a process for-®he preparation of conpounds of
formula TIAF 25 NIA OH having a defined stereochem stry, wherein a
chromaneam ne of the fornula V 30 WO 03/ 024960 PCT/ EP02/09001 -6 1-12N°°

V. OH5 is reacped with an al dehyde of formula VI F O VI

N 10 and treated

a hydride donor|| The invention also relates to a process for the
preparation of ungs Y mula I B conprising the follow ng steps: a)

hydr ogenati on of co ormula VI VIl O

5
is diastereoselectively hydrogenated by a komplex hydride, preferably alkali
borohydride such as sodium borohydride in an alkohol, such as methanol
or ethanol, thus leading after optional crystallization an enanatiomerically
and diastereomerically pure compound of formula VIII.
0]
10 )L S, (0]
OH
This way of hydrogenation of the compound of formula VII has the
15 advantage of providing the compound VIl with no or only minor amounts of
undesired diastereomer Vllla:
o)
)k Py O
N Villa
20 OH
Therefore, the present invention also relates to a process for the
preparation of compounds of formula IA
F
', O
AN
~
N ¥

having a defined stereochemistry, wherein a chromaneamine of the

formula V
30



15 ANO VIl to a conpound VIII, O20 AN," ,, O\ VIII OH 25 which is and
optionally crystallized for purification, b) hydrol ysation of the conpound
VI obt avoadorsestep a) to a conpound of formula V H 2NPCTMPOB®OGH WO
03/ 024960 PCT/ EP02/09001 -7 c) reaction of a conpund of fornula V obtained
in step b) with a conpound of fornula VO-and treatnent with a hydride
donor F 5 OVI N Preferred is the above nethod for the preparation of
Formula I'A, wherein the hydrogenation of a conpound of fornula VIl to a
conmpound VIl in step pa), performed di astereosel ectively by a konpl ex
hydride, preféth ly™ f borohydrlge such as sodi um borohydride in an
al kohol , such as nmet hanol et hanol specially preferred is the above
procedure to prepare 4Ry - 2- ({[5-(4-

f I uorophenyl) - pyri di n- B%Inethyl] am no}-net hyl ) -chroman-4-o0l by using a
conpound of fornula VI@Hi nstead of VI 15 F OVIA N

5 is reacted with an aldehyde of formula VI
F
| R g VI
~
N

10 and treated a hydride donor.

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

., O

Vil
o
to a compound VIil,
O
20 )J\ e, O

which is and optionally crystallized for purification,

25
b) hydrolysation of the compound Vil obtained in step a) to a compound of
formula V
., O
H2N/ ,,LD V
30

OH



20 The al kyl group in fornmula IV is preferably unbranched and has 1, 2, 3,
or 4 C atons, and is preferably nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl ,wo8m24904 yl or tert-butyl. Particularly preferreecrEmeodyl . |n

al kyl sul fonyl oxy having 1 to 6 C-atons, the al kyl noiety can be nmethyl, 25
ethyl, propyl, isopropyl, butyl, pentyl'gr hexyl. Particularly preferred
for al kylsul fonyl oxy is methanesul fonyloxy. In arylsul fonyl oxy having 6 to
10 C-atons, the aryl noiety can be phenyl, o-, m, or p- tolyl, o-, m, or
p- et hyl phenyl ., 0-,.m, .Or p-pro henyl, ,or, .napht hyl .. \Particul ar

preferred for CHIBRCHRN LA ’]iggﬂgﬁfﬂ%& lef%ﬂ%?&(?t?éppp )3"5'% a compound

t ol uenesul f ongf foxmulandpand deatreerdt with arrghitiealomoe- 2- sul f onyl oxy. WO

03/ 024960 PCT/ EPQ 9001 -8 The expression "hydroxyl protective group” is
al so generallﬁ and relates to groups which are suitable for
protecting a hyo group agai nst chem cal reactions, but which are

easily renovabl e atter dfesti®d chem &4l reaction has been carried out
at ot heP positions in tlhe pgplecule. 5 Typical groups of this type are
unsubstituted or substituyied aryl, aral kyl, aroyl or acyl groups,
furthernore al so al kyl groups, alkyl-, aryl--or aralkylsilylgroups or O, O-

or O S-acet i'il Prefétrednathy sbevedmetimel for thd prepayaiiaxyf FomuledAi v.heg;ipupis is
not critical,,si . ar t - a
reaction or rg‘a?cwogﬂégiél@n@eg; Sg’f’%ﬁggaﬁ’iwr@%%'ot? 41%0'%@8}5@1?3{ I@E’F g{re(b_l- 10 C
atoms, are pr 8jds pedormddisistareaselngiivaiy by aprasaplexihydrider prgferablyealkalnt er
alia, benzyl, b&dﬁ%@ﬁ&é%@?ﬁ‘é%'solﬁfun?bﬂ)ré’rwa‘ﬁHB(?ﬁ)éHeé]Mc?l, @RS fHtRARS such as

benzoyl 18r p-nitrobenzoy acyl groups ‘'such as acety or pival oyl,

p-t ol uol sul f oRyEthaaPky| “groups such as methyl or tert-butyl, but also
allyl, alkylsilyl groups such as trinethylsilyl (TMS), triisopropylsilyl
(TIPS), tert-putyldinmethylsilyl (TIBS) or triethylsilyl

trimet hyl sil yEéP%@J?'{'Y Rty @ﬁh&ﬁ&ﬂ")eg‘%rBB%%”@JB*r%%a’%e(?ﬁ’ ARy FdilBHEny 1 si 1y
(TBDPS), cycl fleorapheayl$-pysdint8yirmethyparoippl-misthg)-chooaondeolthy usiega- |,

cycl ohexyl i depe- -ﬂﬁﬂf AA i benzyl i dene- or o, p-d
inethoxybenzyﬁﬁggggggg{g%, éc&%?f@&gﬁigfgres such as tetrahydropyranyl
(Thp), mﬁthox¥pethyl (MOV) ,

X0 VIA

20
The alkyl group in formula 1V 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,

o-, m-, or p- tolyl, o-, m-, or p-ethylphenyl, o-, m-, or p-propylphenyl or

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



met hoxyet hoxynet hyl (MEM, benzyl oxynethyl (BOV) or nethylthionethyl

(MM . Acyl groups having 2 to 5 C atons, such as acetyl, propionyl, 20 but
| and valwobzoameoreferred as h drox YrY pi Y particul arl ycp/EvoXmoot ect i ng
group in the conmpounds of formula | according to the invention. The
conpounds of formula | can otherw se be'@r'epared by net hods knokwn per se,
such as those described in the l[iterature (e.g. in the 25 standard works
such as Houben-Weyl, Mt hoden der Organi sschen Chem e (Methods of Organic

Chemi st , - Thi er t t) . ., ti

e St o) o SRS Y8R b BT YMEIPAY, pe en
The conpounds relételsdomgubapd Whmmdarelslwtable fion pratectingea inyk raxyhgoouppagaiast 30 of
f la |1

compounds, o SeicafediihsYbARERRES Bdsh] @"‘M’?é HReEts Ged R,

03/ 024960 PCTpEmma@gfwllon @S‘me%%ra@dmta othes Pesitiens i themoesuie ae | |

and Il _proceeds according to nethods such as those known fromthe

literat@re for the alk f Th be, nel t ed
Loget her  in ¢ RaPgkaRiYs BF IE e alrursibsiité o7 SRERTRAIL AP dloc ave i 1
necessary. |t arcyl al aoylgpsspdiferthérnhoreealss alkylyroees; talkyhe acgnpounds in the
P o s BrdSlyTRLEBE 0 OFXPERE R eflis SHid Ao SRME B

hydr ocar bons ZENE ton ﬁ}? as acetone
or butanone, bydrexyl protactive growps @Hylimtlmlaﬁln@e ﬂ@moaww@m@\rﬁctjwalameras

di met hyl f or ”afﬂéjé’?éifedbhéfﬁkawe‘%fléﬁbf Péﬁ'tﬁloncgeqﬂbhéé@r%uég%vﬁ‘@ 1 20 in

acetonltrlle I red m xtures [;’ése sol vents W th one

anot her 18r ni Redicerr 1% G@loars. are péféﬁ"ﬁg Etsama RTAEOXY) pé‘?)tﬁdé‘f?
aci d- bi ndi ng amysaréornt@r@mpbenwl 4nkethbx rtzlyI@rFZ dadikdthoweybearyln met al

carth et al C?éf’q"yf‘é‘%oe%" P of b B Royb et laranPS Bt At eal of um
salt, or to addpialoylgatelulsatmys atkyl geoups sudnyasametieyl or demsbutyl) buti | i ne,
Py, 2ot R RS 5551 2 (RIS EOURS Moprdifeact | o0
used, and t he(tIB&d¢ttesrputyldjyaetylsiy (ﬂ@sdé’cf \Kﬁ%th)’léiﬂ))dut”nmetaMBHY@WC normal | y
bet ween130 angdrahdfsiyl groups such as tert-butyldiphenylsilyl (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), benzyloxymethyl (BOM) or methylthiomethyl

(MTM). Acyl groups having 2 to 5 C atoms, such as acetyl, propionyl,

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

o5 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 Il or lll can easily be prepared analogously to the known
compounds, e.g. those described in the examples of US 5,767,132,



Preferred conpounds in the context of the invention are those of the
general formulal 20 F/ \ NOIl OR Nwere ORis inthe 4-, 7-, or

8- posi t i owowB/024960 chr omane systemand F is in the 4- 25 p@sirtEronowhi t he
phenyl ring. Therefore, preferred conpoupds are
2-({[5-(4-fluorophenyl)-pyridin- 3yl rret'h%/r] -am no} - net hyl ) - chr oman- 4- ol ,
2-({[5-(4-fluorophenyl)-pyridin- 3ylnmethyl]-am no}-nethyl)-chroman-7-ol,

2- ({[5-(4-1I uorophenyl )-pyridin- 3yl methyl]-am no}-nmethyl)-chronman-8-o0l, or

t hei ti 30 physi ol ogi cal | t.abl t
Such as’a) (TR Rcap & 12 efPESudes Pl ERnulast] FRB( Brfedd iﬁmﬂlﬁﬁ]tximeﬁo}
met hyl ) - chr omaethéds|sucivasdBo O 4868Nn PO Emmefmofmform@ alkylqt@8, ofAR/ S)

2- 5-(4-fl

G et %@@Eefeﬁ%“% SoMbohEntt e B Hipi ﬁ““%}yﬁ’ﬁ*‘%%%eoq&“f‘){‘ﬂ

chroman- 4-ol S inz2ssealgy tube or an autoclavel necessary. It is also p033|b

2- ({[5 54 1 ity )3 @Mhb%dhp%dﬂa%t.hmé PaSemiek oTRinnbits omrr@rmn 4-ol, e)
(2R 4 ?E%Héigg gf swh%oble soﬁle}/\Q arl%y hyd%car%%ns suheﬁl és g‘n?é)r}e qglbg le)

chr oman- 4- ol
2- ({[ 5- (4- 11 worxglenenkefoney rsudhrasHdetetdipt butamone} etetrdiglgh ashr oman-4-ol, 10

9 (2R 49 Gfanidtotitah GV AISBREMMIdYSICH 45 BihdtRy Ritrafirtgh. =t 1! ) -
(2R S) - 2- ({ [ Br¢thyipyrrotidemamyinjtrilpsrsushrasgtetenitijle] o gifen dfdeairedymixtures
?grR?m;” ( {7[ g' of ‘tl?c?sljao?%lv%nts vYnth_ %r)l/er ?nclatrr]l_er or m|xtureﬁ wglpnvshater It can b?

avourable to ad an acid-binding agent for example an alkall me al or
alkaline earth metal hydroxide, carbonate or bicarbonate or another alkali
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 . o
N N
_ 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-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol, 2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-7-ol, 2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-8-ol, or their optical isomers or
physiologically acceptable salts or solvates, such as
a) (2R/S), 4R/S)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-
methyl)-chroman-4-ol,

25

30



chroman-7-ol, 15 j)

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

chr oman- Aolo3/0&4960 PCT/EP02/09001
(2R/I'S)-2-({[5-(4-fl uorophenyl)-pyridin- 3¥I met hyl ] - am no} - net hyl ) -
chroman-8-ol, 1) -

(2R) - 2- ({[ 5- (4 fl uorophenyl ) - pyridi n-3y[ et hyl ] - am no} - net hyl ) -
chroman-8-ol, 20

(29 UL (42h &%r@@%&ny%éﬂ[€¥44ﬂﬁ' ety Brabbo P BRI e

Particularly premr@maafd4mbrrpounds of formula | are the conpounds sel ected

25 f th f -
b e A ()
met hyl ) - chrorraanerman 6)ol(2s AR/ S) -

2- 5-(4-fl I 4- ol
AL L RO AN b PR - 8 ©

chr onan- 4-ol ,
2- ({[5-(4-fl uorep 34Rlspyz-ﬁﬁmf;,iﬂ%agg@mfﬂy]ywmmwm‘éthyi] -amindi-oethy - ol , WO
- e

03/ 024960 PCT/ EPO(ZE?J
2- ({[5-(4- fluorb %rldln 3yl net hyl ] -am no}-net hyl )- chroman-4-ol, f)

(ﬁR 4R);1 2| ({ES{ER- 14WWUPFWWIWWim@ylmtﬂwlhﬁmm}mﬁt"w»)
chroman- 4- o0
2- 5-(4-fl h -3 - net hyl )- ch 4-ol ,
a mm (g_bOogl gglrg (ﬁé«e‘ét Etﬁ[é (§§|Q°¥@Ph%’64¥hﬁxr§1%1%§37@%‘hyl]yﬁﬁ%nﬁgﬁ{e%bnﬁp’t i cal ar F;
]Plregregrﬁgnclo)rrpoymnqgnh@rmlﬁ I IZ (2R 4R) - 2-({[5-(4- r . 10

u
physi oloogl %:/al I 5%2&2&%{%@ éybd{g?@éﬁ(lfdrSPﬁé@m/BYréé'F‘ry#é(i'Eﬁt?‘yﬂﬁm'tnﬂ}a mey Y'éxt of the
present inventi omomdre7ati nonet hyl chroman

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

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

d) (2S, 48)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol,



conpounds of formula | can be present in various stereoisoneric forns, i.e.
in the formof their (+) or (-) enantioners or as a m xture of these

enant i omewe ofnamerat e) . For the separation of the racenat @esTiRPIDOdODE 15
enantionmeric forns, reference is made to the relevant, known speci ali st
literature. In the context of the presemt!tnvention, the physiologically
acceptable salts can also be enpl oyed. Physiologically acceptable salts of
the substituted 2-am nonehyl chromans of formula | can be salts of the

ol ds. i parti R 4R AU SorRReR it n e By a R etV .
Par:ji CE| Srl % preﬁrema@d4&$,l ts are, for exanple, those with hydrochloric
aci d, robro | phoni
2ci d, et hanceul BiRR SN USRI e R S e ot o
25 napht hal ene- d¢f§mmﬂmﬁ10¢ acid, acetic acid, propionic acid, lactic acid,
tartari %5 aci d, C?)t(leF& 485G (BB BB Shy By Riif-39Fhathgn-aRaRERetag)-d. A

preferre sal t
2- ({[5-(4- quoro?JH@ﬁ]ﬁ"b‘4195|/-r|d| n- 3yl met hyl ] - am no}-net hyl)- chronman-4-ol or

its optical isongrg ph?srblmgldmyﬁhwpt@blﬁ sdit desaivatelthereginohydr ochl ori de
hem hydrate. 30 A preferred salt of

2- ({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-anno}-nmethyl)- chroman-7-ol or
its optical i s'6hen$ost$)arﬁmjla‘mdpr@lﬁeroed dempound of feruda é is (&R, 680024%(04

ECH I[EEO(Zilo?ngfrl%% é‘“?] gﬁélﬁqﬁ/"@%q{]mlpf} meth)él Chrornan-4-0|ccf1ronnn-8-ol or

its optit@l |s@hﬁ@ﬂ@|09§aﬂhéc¢gm66§r5@|ﬁ@es%\fa@ fﬁ'ﬁf eate. 5 The invention had
t he obj ect of providing novel uses for substituted am nonethyl chromans of

R A i T A N e
of fornula | démpodhd3 bf form0Ra | darbbélpresent in various stereoisomeric forms, i.e.
in the form of their (+) 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 sulphonic acids. Particularly
preferred salts are, for example, those with hydrochloric acid, hydrobromic
acid, sulphuric acid, phosphoric acid, 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}-methy!)-
chroman-4-ol or its optical isomers is the monohydrochloride or the
monohydrochloride hemihydrate.

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



in which R represents hydrogen or a hydroxyl protecting group, 15 and their
optical isoners and pharmaceutically acceptable salts or solvates, in
parti cul awo23/44960 (4- f1 uor ophenyl ) - pyri di n- 3yl net hyl ] - anPooleparodoyi ) -
chroman-4-ol, 2-({[5-(4-fluorophenyl)-pyridin-3ylmnmethyl]-am no}-nethyl)-
chroman-7-ol , 2-({[5- (4-fl uorophenyl ) - pyd2di n- 3yl net hyl ] - ani no} - net hyl ) -
chroman-8-o0l, or an optical isonmer or a physiologically acceptable salt or
sol vate thereof, have therapeutic activity agai nst extrapyram dal novenent
20 di sorders such as idiopathic Parkinsons's disease, Parkinson syndrones,
dyskinetic, choreatic, or dystonic syndrones, trenor, Glles de |la Torette
syndrone, bal |A prefemgasalbofi2;({[bd4+flussepheryt)-pyridin-Syenethyansoosmethyd)-sease,

as well as ex el : LEicH pyram dal
ayrpt oms. ( EPSPTOTH e e runtioafisClret i BRATL SRR Eh e miteaBEY 2
that substituted am nonethyl chromanes of formulal F/ \ NO\ I OR 30
N in which R mRRIige&ERtioh MO et ofrBYid i ydved USES r sitbstifle®, O

03/ 024980 PCT/ EP02/ 09001, - 13 ang theLa[) glgqt.l catl. i, SOMEr s %a{lﬂq hei

phar maceut i calawn%'@@gﬂ?%'ioén%’éﬁ? fogmulay), $higieeptical fsqmers; ang/qr their

2- ({[5- (4-fl uphgsibrgidally pcepiablie3yalteamy kdlvatasno} - net hyl ) - chroman-4-ol

2- ({[5-(4-fluorophenyl)-pyridin-3yl nmethyl] -am no}-nethyl)- chroman-7-ol,
2- ({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amno}-nmethyl) 5 chroman-8-ol,
or an opti cal Itikasfeeersfoundghatsuhsiigited dnyinaaetim ghremaas of lrmulal vat e

t hereof , have therapeutiexactivity agai nst adverse effects of anti-

Par ki nsoni an drugs in_ej ram dal novenent disorders, in particular

agai nst 18@opami noni met’i c s gh_ant®:- Parki nsoni an grugs in

i di opat hi ¢ Parkinson's di Par kiMsonYSyndi . 10 It has been found
t hat substituted am nonethyl ciiropans of for{pul g 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-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol, 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-7-ol, 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 |

F
A N © !
P OR
N
in which

R represents hydrogen or a hydroxyl protecting group,

30



F OR 15 in which R represents hydrogen or a hydroxyl protecting group, and
their optical isoners and pharmaceutically acceptable salts, in particular
2- ({[5- (wDloaoephenyl ) - pyri di n- 3yl met hyl ] - am no} - met hyl ) PCalaroremont- ol or
an optical isoner or a physiologically acceptable salt or solvate thereof,
excert an extraordinary potency in rever1§3\"ng cat al epsy. 20 Extrapyram dal
notor side effects in e.g. rodents are neasured by the ability of a drug
to i nduce cat al epsy Cat al epsy is defined as a state where an ani nal

Sosture tor @b hartisal iSRS g shaPRRRKGt A SetEbtaglq SR BPLARGE, )

wa]lcjr oghar ma.c dh eayticul&r9s({[3-H4-flaepb@ay! -Pydidib- SNmmgbammqmahyl) Jag;selr], |
ife Sci., I ace
on an el evat e%'s?‘l')m%ﬂ]ZI 6?326 [5 @ﬂuﬁgﬂghﬁ quﬁcﬁy&rﬂ bovg% P@éﬁW Ievgl , a

nor mal rat uﬁlmqmanewlxat{iﬁj(ﬁg mnbewlhammmf&ybnethyﬂqm t he

ground level crﬁoﬁ%haé-ﬁptdr%nr@étlcéﬁﬁ%fé? ora Mvsi?oléig’iﬁéﬁyléédepﬁéﬁlb@aﬁ grven for
m nutes? 30 Beneflicia .em have

previously &byt aé%%rﬁpgétf\/ﬁdﬁe F'C@Pﬁ\ﬂé/a%@ t@‘ﬁ‘fﬁr% g ‘rSﬁI:Itl% a@tt lacti on.
Buspi rone fOrPe\Mr@%M@sm&m&:‘ﬁﬁﬁ@ﬂmwéme&xdmmersv\m particslaan

anxi ol ytic dru at ur.e exhbts r.operties in
advanced Par Iﬁ%é’b% d&&tafr@ﬂ?@"?%'c RP% rrg%ﬁrg? e?fa%ft' Pa%ﬁ%@eurohﬁ@uﬁosurg
Psychi atry, Jd@pattidPagkiGs@vF disgasBoniFaskinsen sghdron@s.n  Neur ophar nacol ,

1994, 17: 73-82) The mai n nmechani sm of action is 5 obvi ously vi a

stinul ation of HT1A receptors of the raphe ni and r he ﬁtriatal
pat hway#) Li Héhﬁ%éeeﬂﬁ@u%ﬁhf had sybstduted Q{F‘U@"%‘Ptbi rﬁ@‘a“&fﬁ ”'ﬂ‘é@ very high
affinity for the dopamte D4 but also for a variety of other receptors,
has denonstrated bepef antidyskinetic effects in Parkinson patients

(e.g. 10 Durif F et al. Kj 8. 0658- ). More necently, the
OR
N

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-3ylmethyl]-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; 15: 393-394; C.J.E. Niemegeers and P.
Janssen, Life Sci., 1979, 201-2216). For example, if a hindpaw of a rat is

25 placed on an elevated level, e.g. a platform elevated 3 cm above ground
level, a normal rat immediately withdraws the hindpaw from the platform 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-HT 4 agonistic action. Buspirone for



experinmental conpound 8-nethyl -6-(4-nethyl- 1-piperazineyl)-11 H
pyrido[2,3-b][1,4,]benzodi azepi ne, a structural anal og of clozapine with
much i ncrwaaa2eed ectivity for the dopam ne D4 receptor ceECpaPeziotol

cl ozapine itself (Liegeois JF et al., Eur,. J. Pharmacol. 1995; 273: R1-R3),
has been denonstrated to have beneficial'4tfects in par ki nsoni an nonkeys 15
(Tahar AH et al., Eur. J. Pharmacol. 2000; 399: 183-186). In rats, the
subcut aneous ED50 value (i.e. the calculated dose to reverse catal epsy by

50% f 2R 4R) - 2- - (4-1f1 )= pyvri di n=3yl: ) .
am'/()no} O;reg hy|%"-%‘?19%81(1%'-%29%F’F‘i%?‘mﬂie‘%g@%%th%%&‘ﬁﬁ"g‘?ﬁ%’%}%l‘%‘ or even
mor e pot ent clysginetid propertinein advdricedddankinsos palients@. iKleagonfenas gl EB50 20
10 my/ k i oo K . . i - pet hyl - 6-
(2ot ol - 7 88! REDRLRPS x%gﬁgr?fo??g?ﬁﬁt??aﬂ?tﬁéﬁﬁéﬁfﬁb?ﬁ@ (EDB0 3
my/ kg) . Ther d¥erepharBaglete9, 17aV8ri2)ohhe anaip daeehanisie afaetioR isubst i t ut ed
25 am gmet hydbwdushraiasstiptuldisat 8-HT anecdpieis ofapkiraphe nigrararsd Adpshe

phar maceuti cal I.%/ gcc& table salts or solvates for the manufacture of a
medi canent f oitNRAEPEIMY @Y ent of extrapyramidal novement di sorders.
Therefore, the invention especially relates to the use of (2R 4R)-

2. ({[5-(4- 3Q§ v = 200} - REL Ayl Jer ¢ - 4- 0l
or 5 phar madkeSE Aok 6N o it BT AR e RPHER iR TR 2T
medi cament f dhedopamieaDdebut also e variaty of atlier iecepters hassor ders. WO

03/024960 Pc'aé?ﬁ@ﬁétpaqeg%eneﬁéafarﬁfﬁﬁ%ﬁ@ effdtls iRfPdrkiRsdbatients (e.g. _
2- ({[5-(4-fluorgphenyl)-pyridin-3yl'nethyl]-. am noé-metr] It)n-chroman-4-ol S
(2R, 4R)10 2- ({Purifizet aluNeHRAYY) 1)9_9}%,A aEﬁB-GGZ?. More recent ¥ e
%I rre}g hyl ] - flh@@@}im&tté%dm;ﬁdum&-:n?éth?w?mmhwmlﬁaaaiideylbmrthydr at fe 5

erefore, e in .Qn, especi.al ly. rel ates r nuf act ure
of a nedi car%'ﬁ'p°¥£$'b[]ﬁe4f°reg‘§f’w¥@te’ 3)&@&5&85%%85%%&%%H&‘5@0r ders in
whi ch the phanuel slooehsed $slectivity forthleedapennineD4 ERepR)r-capdres-to4 f |
uor opheny! ) - RiSadbine Rsely I iGEEAN UF ¢t o, BOt. T PHfmbc61998273:9k1-R3),

Y has been dem%nstrate'd to have beneficial effects in parkinsonian monkeys

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

In rats, the subcutaneous EDsg value (i.e. the calculated dose to reverse
catalepsy by 50%) for (2R,4R)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-
amino}-methyl)-chroman-4-ol is about 2 mg/kg which is comparable or even
more potent compared to other 5-HT 14 agonists such as ipsapirone (EDsp

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

Therefore, the present invention relates to the use of substituted

25 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}-methyl)-chroman-4-ol or a

pharmacologically acceptable salt or solvate for the manufacture of a

medicament for the treatment of extrapyramidal movement disorders.



10 Additionally, the invention relates to the use of a pharmaceuti cal
conposition containing at |east (2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin-
3yl net hylwoanionmpe net hyl ) - chroman- 4- ol or one of its bi ococpatPobimwosal ts or
solvates for the treatnent of extrapyram dal novenent disorders. 15 A
compound of formula I according to cl ai'nh®" or a physi ol ogically acceptable
salt or solvate thereof, useful for the treatnent of extrapyram dal
novenent disorders, in particular for the treatnment of idiopathic

Par ki nson' s di sease, Parkinson syndrones, dyskinetic, choreatic or

dystoni ¢ syndrones, extrapyram dal notoric adverse effects of

neur ol epti cs,A preferred s@itldf é2RdR ) 2-({[buddiuaroplyerty ppyidibalylmetimyl]m/ocl onus,

20 restl ess |.g4; I 1,sQn. 158 / blﬁﬁ‘é ) .t he
t r eat ment of%@\?ﬁ%@%ﬁgﬁ gg{ngéﬁﬁﬁ '(ﬁg?’ g%ﬁ‘tﬁﬁ?ﬁﬂ?ﬂ?n@@rﬁ 5 |s|)eé_1)§red Irﬁ)r

Par ki nson  syhdmethyl-amisiolranethybnsbramandd-elonparixdresijoade demihxdratel ow, is
prefer?ﬁbl y admnistered in doses fromO0.1 to 100 ng, preferentially

once. o mor c TeTBbTe, Wy venton Gibesialsrciate fbedna it Hhaanti & dose
fﬁr each Patiaemedwmﬂsfoomeaﬂréatmrﬁsfef(tréptmmiaal mogehment diserdeasiri vity of
the specific co , ' , neral state of
heal th, on se\%h'gﬁﬁ'g‘%]8h$ﬁ%@%§®C?Mﬁl%&§ft§%§r%aﬁﬁsg %ﬁ‘a@fﬁh’&-(ggg{ﬁf he excretion
rate, phar madbwroptenybgidimSyinethi]-aminopmeifiyoehroman-4@lerity of the
particul ar dirﬁBﬁﬂWdrB&l&ﬂH&'ﬂewﬁyerﬁiapy relates. Oral 30 admnistration is

preferred, but also parenteral routes of admnistration (e.g. intravenous
or tranf¥ernmal) can be utilized. WD 03/024960 PCT/ EP02/ 09001 -16

Ant i - Par ki ns gnddifiortHIy9fhedin@e 051 f3Mites i@ thel 1s@ of ayharmacéutisga (| evodopa)

and 1-dopa conbi ned,[i W t h_ta. deca lng Jzﬁg {?‘i '_klﬂ_r ugluch as.ben I(?{_azi de or

car bi dopa, ddPRRARIALEN ét’%"%a{:ﬁ ﬁg ’ ﬁk) ‘{ﬁ fuorgphey hravAg!

caber gol i ne, Jylmethyds>arhino}-opethyl)-chroman-gedlictenedifiitsdriocameatiblersattsione or 5

i bi tor o, oreauaes feftBaeidnt breSldAadiel iori i didiBelst 20 0N o

t ol capone, inhibitors of nonoam ne oxi dase (MAO such as selegiline and
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.qg.

intravenous or transdermal) can be utilized.

20

25



ant agoni sts of N-nethyl-D-aspartate (NVDA) receptors such as amantadi ne or
budi pi ne. 10 Adverse effects of said anti-Parkinsonian drugs are all types
of dyski reeita®496esuch as choreic, dystonic, ballistic andPey@EPhoetost
dyskinesia, as well as notor (response), fluctuations or psychotic states,
such as optical or acoustical halluci na@ ons. Therefore, the present

i nvention relates to the use of substituted 15 am nonethyl chromans of
formula | and their optical isomers and pharnaceutically acceptable salts
or solvates fpor,. the.manufacture of a nedic nt for, the tr

adverse eff ec‘?@t"gﬁﬁﬂ?ﬁqm%%klf%s%rﬁi %Vﬁpﬁ%@g}r&?ﬁé§ ﬁﬁ%’bé? ‘Ii'idg pggfe&‘ﬁﬁégﬁf s

di sease. Therarfdordgpa bembmednwitiva despemixyldse inkibitoesuctoas benserazife ¢r2R, 4R) -
2- ({[5-(4- 2Q.f}: p ) WelMa t R=Yarh }‘ﬂH?'{] -chroman- 4- ol
or a phar nag:oalr%'g%% ?@ya@ggg%%dbrﬁéetgs?g% %%rd?éﬁo\%gﬁi e'ﬁk?’oar t aé%lrr}}anrﬁcjf acture of a
medi canent f ®iabergolinee arareipexek rerinie?ls pewgolider dinydrowargeentingsdini an drugs
in idi 0§athl GisBABK IPRECA 8rudisSRARE-viz StinhURALARITdopaNAsY escepteiisf ect s of

conventY onal .anti - ParKki nsqni dr as . defi ove are determned in a
nodi fi cation "%'F'E’ttﬂré %frﬁ%&qlfgg’érl‘etﬁ%stf%fe@é? I@ﬁi@ﬁbﬁﬁb?ﬁ& CERSfidhkey
accor di ng t o télcapoké anbibitbredf monpamine oxitiase (VAGY) sL@BSs d&88&gilikd 4nd22.

ety - 4. pEOBge LS AR B SRERSHE IWIDRS FedRoRisieh 35, i nsoni an
nmonkeys are cmaniadile gr budipined with t he standard 1-dopa 30 therapy

according to P.J. Blanchet et al., Mv. D sord., 1998; 13: 798-802.
Longtermtreatnment with |-dopa induces ext rapyram'egﬂlj notor. side effects
and psythot i A\dtess@eRRisA saikantFiarigisenieadries greflbtypeal dyakingeiny, wo
gB/ |024(9E>0J PC’BB:LER%/ MBI, dysténirs bansi%mﬂalbd nwla%slgdﬁwagmh%:gayg% m}l@sydl\/]?}/errent
cal e 2J. anchet et . V. sord... 13 798- or different
body parts (frﬂe ,rer?gBste)[ %%a!\{Poé‘écq{ Hﬁyﬁﬁs)t'%ﬁt@?%@ siugp i"’ﬁgo'?q%??? ?)rsychot I C
st at es by obsmousticalthaiucimatibres.' s attention, reactivity and nmobility.
(2R 4R)- 2-({[5-(4-fluorophenyl) 5
pyridi n- 3yl net hyl ] - am no} - et hyl ) - chroman-4-ol reduce overall choreiform
dyski nesi as arterefpse dhedragent ineition relateeta thesugss ot sidhstitutedat es.
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.

o5 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 |-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,



A typical study to investigate the efficacy of the conpounds according to
the invention for adverse effects in Parkinson's disease is described in
the fol Iwaing2494® patients of either sex with advanced i @CoERVNIW®O1

Par ki nson's 10 di sease conplicated by "peak-dose" dyskinesia participate in
a double- blind study. The nmain inclusirdd criteria are Hoehn & Yahr stage >
2.5 (lit.: Hoehn HM et al, Neurology 1967; 17. 427-442), aged 40-75
years, synptomduration of at |least 5 years, and a |-dopa treatnment
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to the 15e f QdrhiRRtdranHsAaHE Gh" @b thcoRAEMBRBNPafkisdnPedthRHt TRAIcha$

e e e e pnaba kS ent ad KAL), AR Poifate nson s
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 monohydrochloride hemihydrate
while the "on" time without dyskinesia significantly increase. The other
parameters are not changed.

20
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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 monohydrochloride hemihydrate.



5 acceptable salt is (2R 4R) - 2-({[5-(4-fluorophenyl)-pyridin-3ylnethyl]-
am no} - net hyl ) - chroman-4- ol nonohydrochl ori de hem hydrate. Additionally,

t he i nverwDon/02®b@t es to the use of a pharmaceutical conpPCIIRPODOP001

contai ning at | east one compound of (2R, 4R) 2-({[5-(4

fl uorophenyl) - pyri di n- 3yl met hyl ] - am no}- et hyl ) - chroman-4-o0l or one of its
10 bioconpatible salts or solvates for the treatnent 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 pharmaceutically
accept abl e salltevefore sthieviavertidnoespdoialiyasiates tathe wse for tie matiuzctere of or t he
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cynonol gus nonkey according to P.J. Blanchet et al., Neur ol ogy 1998;

Lt hyl - 4. pSgIOR @@*e”ﬂgévﬁ%%@a%‘%g%%ﬁéeeﬁéiﬁﬁa‘?ﬁ‘fgeﬂ #i nsoni an
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measuring the st ur
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(4-f1 uor ophemydrkin@vhiah drug imRfidpathiceParksoftdiyéasechr oman- 4- ol reduce al |
the parkinsoni an synptons and increased total activity. 30 A typical study

to investigate the efficacy of the conpounds according to the invention in
t he treat mentFuthdrdionpahbipresentinverdionsetiitos s tha 8sa/\6f SIsdi4ted0

T EP021 0900 oA MEHg of (/BRL PLb A thaB oot B igahERILRy OF  efther sex

with idiopathic bl ind study.
The main i nc|pharmaceumalbracmeata@lwelwmoeﬁWahesgoag@ mapufactyeaf@ H. M et

al, Neut®! 09ymd&BZment for the treatment of idiopathic Parkinson's disease.

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
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-Mancilla et 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-3ylmethyl]-amino}-methyl)-chroman-4-ol 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, synptomduration of at |least 5 years. 5
(2R, 4R) - 2-({[5-(4-fluorophenyl)-pyridin-3yl net hyl ]-am no}-nethyl)-chroman-
4- 01 nmonowpdsozib®ri de hem hydrate or placebo i s adm ni st ecedrazodoadd on"
to the conventional Parkinson treatnent, which is maintained unchanged
during the whole study. The dose of bli H@ed medication 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 10 at the
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fluorophenyl)-pyridin-3ylmethyl] amlno} 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-fluorophenyl)-pyridin-3ylmethyl]-
amino}-methyl)-chroman-4-ol is (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-

25 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-ol monohydrochloride

30 hemihydrate.



fl uorophenyl)-pyri di n- 3yl met hyl ] -am no} - met hyl ) - chroman-4-o0l or one of its
bi oconpati ble salts or solvates together with at | east one solid, liquid or
5 sem | i qwDd3®2496(i ent or adjunct for the treatnent of i diPepatPaz/es001

Par ki nson's disease. The limting factg@ of Parkinson treatment with

| -dopa and/ or dopam ne agonists is ofté&Y The occurence of psychosis or
dyski nesia and other notor fluctuations. 10 It has been found that
conpounds of formula | according to claim1l or physiologically acceptable
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i ncreast the ,doses of [-dopa ahd/or dopam ne agonists and/or all other

anti 20 Parkidi€&a€an dr ugs as defined above in order to counteract periods
of insufficient nmotility ("off’ phases) wi t hout provoki ng the above
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treat ment of | sease o a si cant benefit for the
pati ents. 25 agonists isheftemthene¢amenes af @sth@sa Qiehiskinesia a@@pﬂwm@t@rt i on
conpri si ng, qﬁjct@fohg_e principles, (i) a conpound according to claim11l or
12, and (i) east one anti - Parki nsoni an drug, in conbination wth one
or norel0 pharmaceutical |y acceptabl e excipients. Particularl y, the

lnventllon rellph&s been vom*mmeg d&?ltiswmmﬁjlélaﬁcéiﬁl laih n@r as active
rincipl es uor.o

Byl et hyl - ariaRTodicaTyacceRiaa nals o SGTBGS MateR¥bh it 10,30 et abl e
salt or sol vRakinandiafidffect oflaptir-ParkinsGrhian496gs 2cTefired ado0e withoRll Thus,
the inventi Or?ncﬁl?éiﬁé E?tré&r%nﬁ@é\rsﬁ'@&‘éﬂé&g?' conposition conprising, as

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 salt 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 I-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
least 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-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol or a pharmaceutically acceptable
salt or solvate, and (ii) I-dopa.



active principles, (i) a conpound according to claim1l or 12, (ii) at

| east one anti-Parkinsonian drug, and at |least (iii) one decarboxyl ase

i nhi bi t orwoioa/0396nbi nation with one or nore pharmaceuti c&CrEPave®pt abl e
excipients. Particularly, the invention relates to a pharnmaceuti cal
conposition conprising, as active pri ne1 ples, (i) (2R 4R) -
2-({[5-(4-fluorophenyl)-pyridin- 3ylmnmethyl]-am no}-nethyl)-chroman-4-ol or
a pharmaceutically acceptable salt or solvate, (ii) 1-dopa and (iii)
benserazi de or carbidopa, in conbination 10 with one or nore
pharmaceutically acceptabl e excipients. The ratios of the respective
anount s of a Tuwptheihvaotion delatpstto apbamadckutioal dimposition comerisimgyast i onal
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acceptabl e salts or solvates to the conventional anti-Parkinsonian drug
ranges from1l:1 to 1:100, preferably from1l:10 to 1:90 and better still
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anti - Par ki nsonian 25 dr ugs Accor ding to the invention, the term

e A R O v B S B S Sk p RSB
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principle, econ I SI n | east one. anti - Par Ki I’(ljSOI’lI an drug
as active corfs68REpDle salts or solvates 10 tite conventlona anti-Parkinsonian dru

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-ol 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-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol or one of its physiologically



When the nedicinal conbination is in the formof a kit, the adm nistration
of 5 the two conpositions constituting this kit, although carried out

separ at el Wp 083924980 mul t aneous for a conbined therapy. It i ®CpmPhroged t o use
(2R, 4R) - 2-({[5-

(4-fluorophenyl)-pyridin-3yl methyl]-am n?@} met hyl ) -chroman-4-ol in the form
of the nonohydrochl ori de hem hydrate. Adverse effects of anti-Parkinsonian
drugs as defined above are 10 additionally known in particular in
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phar macol ogi caI acce e sa or 'sol'vate for the manufacture of a
medi cament for the treatnent of Par ki nson syndrones and/or for the 25
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syndr ones. rﬁﬁ/ |ca ani mal | s, the réser | zed rat or nouse (e.g
MS. StHr a tignally gngwn, 'nPaW‘ﬂé{ﬁrdP rkingRN s n MES-Di s. Denent. Sect
1994; 7: 133-142; M GCossel et al. . Neural Transm - Park. D s. Den'ent.

Sect ., 1995 0 30 R. Hughe , 1998; 13:
228-233). r5|nr§8n Sgnard"ﬂ%? arlft e@em@?@% Sé!?te}%wﬁ%“ﬁéz 'produces nearly
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nearly zero 83 IR comvent ronal- act
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
20 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}-methyl)-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



(2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylnethyl]-am no}-nethyl)-chroman-
4-01 or a pharnmaceutically acceptable salt or solvate thereof dose-
dependentw9 oseeiece aki nesia, i.e. restored di st ance travelpCa®kpranehobi ne 5
active to about the | evel of normal ani Anot her nore recent ani nal
nodel is the striatonigral degeneration approach in the rat according to
G K Wnning et al., J. Neural Transm Suppl., 1999; 55: 103-113. Rats
receive an unilateral injection of 6- hydroxydopami ne into the |eft nedial
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nonohydr ochl ori de hem hydrate or placebo is titrated as "add on" to WD
03/ 024960 PCT/ EP02/ 09001
Multiple system 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-
3ylmethyl]-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



-24 the conventional treatnent (dose range 2,5 to 20 ng b.i.d.). After a
doubl e- M nd dose-findi ng phase of 3 weeks during which the individual dose
is identwbioad2496¢ each patient on the basis of tolerabil iPCy/ERazio®hfi cacy,
the dose is maintained unchanged for 3 _gdditional weeks. Before the start
of 5 titration and at the end of the trédtment period a conpl ete UPDRS
assessnent is perforned in each patient (primary outconme neasure).
Statistical analysis of UPDRS denonstrates a significant clinical
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the use of a (AtflwonerRiami)cpyridin-dwipshyli-emineinathil ehramared$! one conpound

of (2R 4R) - Znépdydrdchloride hemihydrate. _
fl uorophenyl) - pyri‘di n-3yl nmet hyl ]-am no}-net hyl ) -chroman-4-ol or one of its

bi oconptt i bl e salts or solvates for the treatment of Parkinson syndrones
and/ or for thepteferbaratt of (2R 24{[6f(BeliosoptiergmtpyridinBymsethydn drugs in

e of " subst iATIDBHTIGYCRETGT3col s (A ER) 2Ruh TS ToRMIRLIRIE 0o
i soners and Jyiraetmyeanminofhiathy-clrmnadn-4-a ahosohydrechiotnde befminydrate.

manuf acture of a medi canent for the treatnment of dyskinetic and/or

choreatic syndrones. 30 Therefore, the invention especially relates to the
use of (2R, 4R)herefore;the(invention especially relates to the use for the manufacture of

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
monohydrochloride 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 solvates for the treatment of Parkinson syndromes
and/or for the treatment of adverse effects of anti-Parkinsonian drugs in

o5 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-
fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol or a



fl uorophenyl ) - pyri di n- 3yl met hyl ] - am no} - nmet hyl ) - chroman-4-ol or a WO

03/ 024960 PCT/ EP02/ 09001 -25 pharnacol ogically acceptable salt or solvate
for the meiouwBaztoer e of a nedi canent for the treatnent of pdygiPonetodc and/ or
choreatic syndromes. Dyskinetic and/or %horeatic syndrones are e.g.
Huntington's di sease, mnor 5 chorea o chor ea of pregnancy. (2R 4R)-
2-({[5-(4-fluorophenyl)-pyridin-3yl net hyl ] -am no}-net hyl)-chroman- 4-ol or
a physiol ogically acceptable sal t or solvate thereof are in particular

useful for the treatpent of Hu i_mal nodel is
t he systeni c PRAINALE 953&")5@089% b@ %pﬂﬁgﬁ%gZ?F féaf‘a@'éreao?@ordi ng to

C. V. Bor | onganeditamlent fddrthée treBément dfadskingdic .angter-dereaticeyrgdramest r eat ed
with injections of the selective striatal neurotoxin 3-NP i.p. every
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noct ur nal hyperact|V|ty and akinesia. 20 A typical trial to establish the
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The conventi Gty (Gt dRAIC Ve’ 8hat o Beah B RRRRTSG 997 L e whol o
study. The ](cj(zﬁé’)oAftédtwujlejiactlcmsibtatﬁllanratsdtsptayancudummdahyraerpetlwt)d of 3 weeks
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ore an t he | ast
day of the trwith foucCinjeetiorissof &NEr digplayinegturpal %iﬁh@ﬁilﬁéhymﬁ%'mmt ary novenent

scal e (8 M5, el syiptoms 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-fluorophenyl)-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



30 ECDEU assessnent manual. Rockville MD: US dept. of health, education

and wel fare, 1976: 534-537), the unified Huntington's disease rating scale
(UHDRS, Haotodogen study group, 1996, Mowvenent Disord, 11PCI8%02@op1 WO

03/ 024960 PCT/ EP02/ 09001 -26 and judgenent of video recordings. Voluntary
notor performance is assessed using th DRS notor scale. Patients and
their partners conplete a questionnaire regarding functional disability.
Statistical analysis denonstrates significant inprovenent of voluntary and
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syndrones, iphysildgicallyedcdeptatil@salttieereotnt of Huntington's di sease, in
whi ch the pharmacologically acceptable salt is (2R 4R)-
2-({[5-(4-fluorophenyl) 15 pyridin-3yl methyl]-am no}-methyl)-chroman-4-ol
monohydr ochl &k peaferradsiattyd (2R eAR)AZH{ G (rfiudrophemd)-pyridintdybnetwllat es to the
R ZfR)? gf'?f ‘_ﬁ?g.}ﬁé&ﬁh)-cﬁmmgﬁ-'z;taqg (SRAFDL Di([I8-@tfIRGSherRipyRimound of
f I uor opteny! 3yhpettwilramipoisethyh-chraman-4nelronghydipeiaride hemiydratee of its
20 bi oconpatible salts or solvates for the treatnent of dyskinetic and/or
choreatic s rones. .Jhe present invention relates t he use . of
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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

o5 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.



30 nedi canent for the treatnment of dystonic syndronmes. WO 03/024960

PCT/ EPO2/ 09001 -27 Dystonic syndrones are e.g. spasmalic torticollis,
writer's woan2496bl ephar ospasm Mei ge syndrone or dopasen®CTiBpe2/ehpst oni a.
(2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin_3yl nethyl]-am no}-nmnethyl)-chroman-
4-0ol or a physiologically acceptable sal4’ or solvate thereof is in
particular 5 useful for the treatnment of spasmalic torticollis and/or

bl epharospasm A typical aninmal nodel is the mutant dystonic hanster
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3yl met hyl ] - am no} - met hyl ) - chr oman- 4- ol nonohydrochl ori de hem hydrate. 30

-(I)-Per ef or® t herd QuRBhsPatehBRHIGHdYOftRE bRTHJURDS FRcHRANG & tHdiRvEREBH mCt ur e
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-ol monohydrochloride 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-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-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



a nedi canent for the treatnent of dystonic syndrones, in particular of
spasnmalic torticollis and/or bl epharospasm in which the pharmacol ogically
WO 03/ 0229603PLP6EP02/ 09001 -28 acceptable salt is (2R, 4RCI/EP02/09001

2- ({[5-(4-fluorophenyl)-pyridin-3y[nmethyl]- am no}-nethyl)-chroman-4-ol
nmonohydr ochl ori de hem hydrate. Additiorf&lly, the invention relates to the
use of a pharnmaceutical 5 conposition containing at | east one conpound of
(2R 4R) - 2-({[5-(4-

fl uorophenyl)-pyrj din- 3yl -am 2 hyl ). - - 0] one of its
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chromans of forrmula | and their optical isoners and pharnmaceutically 10
acceptable salts or solvates for the manufacture of a nedjcanent for the

treat ment of Additienallyathiedavertiontebiesitpthruse pyambarpeesutical.  Therefore,
]E Ihe i n\gnt i F)rbdh@plit%? dt!i@H %drrtéﬁﬁ!{ir%} lQﬁIeth éﬁ@c@ﬁ?ﬁgf\dﬁﬁgﬂﬁ}'\‘)- §=(([|5E(5= (4-

uor ophen -pyridin- - not.- -chroman;4-0l or a.
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neurol eptics. Extrapyram dal notoric disturbances induced by neurol eptics

are e.g. early dyskinesia, dystonia, akathisia, parkinsonoid, in
particul ar briduypiesest mveotion telatgiste thg uke 9ésubstitpted @arinpryethyl

2'({[5'(4'”(l:tgfrﬁrﬂgﬁgblf)‘érpryqlé%ﬂd?tbféi% hdé|]is&}ﬂb&0&nd1?ﬁﬁﬁh55cémibgn@n- 4-01 or

a physi ol ogi y acceptable salt or solvate thereof are usef
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and/ or  par Kitrsqineing of 8irdpyiraimiidIsymiptomb imauteld bysnaeleptiest i cs- i nduced
muscle rigidity in rats according to S. Wlfarth et al., Arch. Pharnmacol.
1992; 345: 209-212. Rats are challenged with the conventional neuroleptic
drug hal oper iTHwrefure cthe inverdionesspaciatly eelatereto thievseoft(8Re4RE 2-({[5-(4-

el ect ronechany | Sj \ exi on and
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neuroleptics.

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

20 (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-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.



tone enhanced by hal operidol. WO 03/024960 PCT/ EP02/ 09001 -29 Anot her
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stable antipsychotic treatment (duration of at least 5 years) entered the

study. (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol monohydrochloride 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-3ylmethyl]-amino}-
methyl)-chroman-4-ol monohydrochloride hemihydrate are significantly

lower than during placebo period.

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 monohydrochloride hemihydrate.



| ower than during placebo period. 30 A preferred salt of (2R 4R)-
2-({[5-(4-fluorophenyl)-pyridin-3yl nethyl]- am no}-nethyl)-chroman-4-ol is
(2R, 4R) - wO(0Bjo#9601- f | uor ophenyl ) - pyri di n- PCT/EP02/09001
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for the manufacture of a nedicament for the treatnent of trenor.

Therefore, the invention especially relates to the use of (2R 4R)-
2- ({[5-(4- fIlAdditigriatlyythe ipyemtibn reldes tethe/ude aframbiarmacaytigalchr oman- 4- ol or

a pharmacol Qg ; mt&i . f@acture of a 20
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a physi ol ogi GYMROASIBAY Y BEHIO'RUCSo] vat e thereof are particularly

useful for the treatnent of essential trenor and/or drug-induced trenor.
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where trenor armacol 0gi ¢ . H WIlns
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-
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 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-fluorophenyl)-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 tremor.

Typical animal models utilize either genetic mutant animals or are models
where tremor is induced by a pharmacological agent (for review: H. Wilms
30 et al., Mov. Disord., 1999; 14: 557-571).



30 et al., Mwv. Disord., 1999; 14: 557-571). WD 03/024960 PCT/ EPO2/ 09001
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205- 213) or the Weaver nutant nouse accgrding to J.R Sinon and B. Gretti
(Mol . Neurobiol., 1994: 9: 183-189). In3lhe Canpus Syndronme nodel, 5 these
mut ant pi gs show a hi gh-frequency trenor when standi ng and duri ng

| oconotion, but not while Iying at rest. Assessnent of trenor is made by

acceleronetrigc recordipg. Ip.the aver . nmut an degenerat i ve

cer ebel | ar at-[rcyt?b‘?ﬂj gﬁgeﬁ‘gm%'%ma@\ﬁgacﬂ gpfrgﬂfsvar%ﬁﬁ?ﬁ@ﬁgpgs §¥P$r°|%fhés{“a%‘ﬁ ity,
and toppl i niPietrain pib@csoxtiisg tof AeRichtéreat &t Exp. Nearelogy sta949;i13¢: 206-
toppling resway A Wg%;' I : I YA d by the
di stance 10 tﬂrg’\)girlr&é% an %r@tkﬁﬁeﬁ%gg%ﬁ#c\%ﬂﬁﬁ@ngﬁ'gﬁgx‘ %Hnd gg?\?%ﬁfi ongl
activity cagddol. Newobil, 1994; 9: 183-189). In the Campus Syndrome model,

2- ({[5-(4-fl l{ﬁéwhﬁnarht)pigyrsha\wra I?rhghffﬁécil)én]cg@fénﬂ&}wﬁ@ﬁ B¥dndisdardanring- ol or
one of ¥ts pharmaceuticall clce[\ptabke a}\ s or_sql vates i.nproye, the
Canpus Syndr ?r%omﬁt'?%é)%”@i(?’&'ﬁ ¥inga f"fsz'. ?%"cﬁ?&'&e’ﬁioizrlﬁ”?‘?fdsm%%opy\Ahen
3\2 andi ng and gbeelgrgmietionsebrding. la_rttleeWbaveranl Utand nduee, @egenetagiven the 15 )
aver nutant : . ; ; : is t
oxot renor i ne_cq%ﬁa(ggﬁoﬁé%$@ué&8‘! g%oc@ﬁ?\bvgﬂ;ﬁg[rgﬁgﬁggélgﬂ#g%w&f%C ;S o ©
Physi ol . Scartdpplinglo&;the slesiafteriBiew stepsCGartuligability androppingesylt
Phar macol -y'\/gﬁg%amaﬁ@a‘i ire@%Fe@ﬁ%c%gﬁ%%&@ﬁ\fit?rmééﬂﬁeaWﬁ@%iétéﬁ@@r which is

nmeasured b rating scale. , . . .
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trenor s1&nd/ afyed(8omutshi¢isudg. enors, in which the pharmacol ogically 30
acceptable salt is (2R 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylnethyl]-

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-fluorophenyl)-pyridin-3ylmethyl]-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-ol 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.



am no} - met hyl ) - chr oman- 4- ol nonohydr ochl ori de hem hydrate. WO 03/024960
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one of its bioconpatible salts or solvates for the treatnment of trenor. 5
The present invention relates to the use of substituted am nonethyl
chromans of forrmula | and their optical isoners and pharnaceutically
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myocl onus, r dreatment ohextsapyiaaidal movemerisdisorderschosan Eemdng aipep

resusci t at ed dRIERG IR Gilldd 86 12 ThGrdtRy dP6ME! baMBiAN hijeRWRlsY rduifes§an be

provoked by auditory stinulation, too, ‘worsening over the days follow ng
car di aclGur r ed€9s pyndrame and ?\%'[35’-”(34 IBEBYF-ophenyl ) -

pyri di n- 3yl met hyl ] - am no} - nmet hyl ) - chroman-4-ol or one of its
phar macol ogi cgl | y. accept.abl e. salts or s S - t uce 25
t he nunber o?ﬁ%eﬂéfﬁrgn@%d@@%{ﬁ@%aﬁqetcgﬂjl}'-rgi%%eg’ wgiﬁ%oﬁﬁ%?{]‘gggsd%ﬁ 'Eirj'ef erred
salt of (2R, 4Rorophery)epyridhin-Byonethiig-aninepmethyil heldpman-tydl jor a
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Therefore, tHeedigament i the featmentof extearysamidal movementshisardersranuf act ur e
of 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 et 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-3ylmethyl]-
amino}-methyl)-chroman-4-ol is (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol monohydrochloride 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,



a nedi canent for the treatnent of extrapyram dal novenment disorders chosen
fromthe group consisting of Glles de |la Tourette syndronme, WO 03/024960
PCT/ EPO2/W0003M249683 bal | i sm myocl onus, restless | egs synacomPoaomoiV | son' s
di sease in which the pharmacol ogically acceptable salt is (2R 4R)-
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nonohydrochl ori de hem hydrate. 5 Additionally, the invention relates to
the use of a pharnaceutical conposition containing at |east one conpound

of (2R 4R)- 2-({.[5-(4- fluorophen -pyrid . 1 . .
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far. 20 Therehff@meaR8ikdabe! crRiRBR G Hf'8rdub clisiBlotsH Gllep aBlIgNt s are an
od to de y of (2R 4

adequate neth nonstrate the effjca \ - 2-%#[ 5-(4-
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physi ol ogi cal \wjsapce@tadde salt or solvate thereof. 25 Al the
pharmaceutical preparations used for the treatnment of extrapyram dal
novenent di sorders and/or for the treatnment of adverse effects of

ant i - Par ki nsomhemrextrapgamidakembremenadisdederssuelast di sorders including the

medi ci nal - cong{ 0at kgh £38: R DI IR Sy RIBMBPEE Bidgrédsivd Supranuclear

palsy), cortico-basal degeneration, olivo-ponto cerebellar atrophy, Shy

15 Drager syndrome, minor chorea, chorea of pregnancy, writer's cramp,

blepharospasm, Meige syndrome, dopa-sensitive dystonia, Gilles de la
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.



human or veterinary nedicine. 30 The conpositions of the invention are
preferably adm nistered parenterally, or better still orally, although the
ot her rouwe3m249ewm ni stration, for instance such as rectPall/EP02/09001

adm ni stration, are not excl uded. WD 03/,024960 PCT/ EP02/ 09001 -34 Suitabl e
excipients are organic or inorganic substances which are suitable for
enteral (e.g. oral), parenteral or topical adm nstration and which do not
react with a conpound of formula | according to claim1l such as (2R 4R) 5
2- ({[5-(4-fluorophenyl)-pyridin-3yl met hyl ] -am no}-net hyl ) - chronman- 4- ol

and/ or one of its bioconpatible salts or solvates, for exanple water,
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sol uti ons, fme;gemmtods,sberwhallcohels, elkylepeqigcals, palydthyleae giyoold,or ns f or
topi cal adm 'Hcgééréfﬂrigeet% ,fg{)eﬁﬁtﬂ%g%% yﬁ#agéﬁ%h%ﬁh a%'lQétBE?to?' 'S (ﬁr&ﬁam; or

powders. The o clarm or' their 15
phar maceut i cdnagn%u@p&tamaée dalc §8Hﬁ@U§bJQM{ rrrmwhwhsafeweldyf@pﬁrah zed and

the resulti ”%drﬁiﬂiﬂﬂﬂdtlbﬁ%trésmlﬁa?ﬁcﬁl@f téﬁé@bﬂlsf Nigdrd ¢ Ravlalsi on of
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bi oconpati bl e sa or so her eo (2R, 4R/'S) -
2- ({[5- (4 f 1 RVEIHEENING csmppanﬂss?f/f%ﬁt%i]acwfim}to claim 1'and/or their

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.

o5 Examples:

Example 1: (2R,4R/S)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-
methyl)-chroman-4-ol
A stirred suspension of 3,5 g (2R, 4R/S)-2-chloromethyl-4-hydroxy-
chromane in 200 ml 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 fluorophenyl)-pyridyl-5-methylammonium hydrochloride in 100 ml 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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refl uxed over night to yield a red solution. The m xture was evaporat ed,
the resulting residue is taken up with ethyl WO 03/024960 PCT/ EP02/ 09001
-35 acetate and
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Besi des the thﬁl%wﬁtdé@ﬁ&mﬁibwmm'w}d"@mw @nr@maahﬂ ol hydEqchiprict er i al
i s obtained. ihEiaRdIerg 16(525%5 kes C. The yleId was 800 mg. | Besndes the N-

oo EE”&%QE%QW pamﬁ‘%ﬂg%g@ A S5tins ol FEARBIY 7 10

nmet hoxychronman is treated with 25 m hydrobromc aC|d (48% in water) at

doscr | bed. | n EAENBe RASE 2015 NUtb B3 BEHHIn S b B MRl 7 LR, P
3yl net hyl | - anhetby!) mtvogian-&dt onan- 7- oI hydr obromi de is obt a| ned; RF=0.27 in
ethyl acetatef '@bgﬂgcﬂf ?h@g—g&-g-ﬂhb@ h)éné 3 -pyridylmet ’x?ammometh ]7-

2- ({[5-(4-fl uoro- pyr i -amn rgan?ol
as nal el e |sm6'5‘l°éyﬁér6m321 IS Arpat Wdi\él%ﬁ’fnb Qré’lt?ﬁq”@' )water)a

2- ({[5-(4-fI umoo@é%@mh)c ] @btalr%‘,dlred solqtlon is neutralized and worked up as
methyl ] -am ng TEhed i ef example [PV g S TokTs - 2SR - S p YA BYRGhe aci d

t bt 2
AT 4- { Lﬁwmpmﬂyjmmp%meihyi)-ﬁhl'O’malh\-yl-(ﬂ-mﬂdrmhI}){m@e isybtairegl; chr oman- 8- ol
hydr obrom de.pEx@BRli§ othyl QcltatémetPaiRINg.

15 Similarly, 2-({[5-(4-fluoro-phenyl)-pyridin-3-ylmethyl]-amino}-methyl)-
chroman-7-ol as maleate is obtained.

2. Analoguosly to example 2.1, (2R/S)- 2-({[5-(4-fluorophenyl)-pyridin-3yl-
methyl]-amino}-methyl)-8-methoxychroman is treated with hydrobromic acid
to obtain (2R/S)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-

20 chroman-8-ol hydrobromide.
Example 3:
o 0
M o P
o — 0
o :
Vi VI OH

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 mi of water and 800 ml of ethylacetate was added. The organic layer

30



VII VIIl OHDuring 2 hours, a total of 26.0 g sodium borohydri de was added
in small 30 portions to the stirred mxture of 20.0 g of a conpound of
formul a WD 0B/0226® nl of nmethanol. After stirring the m ecarePof/mopne hour
at roomtenperature, 500 m of water and 800 m of ethylacetate was added.
The organic | ayer WO 03/024960 PCT/ EP027 001 -36 was seperated, the

sol vent renoved and the residue subjected to conventional work-up. After
crystallization fromtoluene, the enationerically and diastereonerically
pure conpound of formyl |11 was obtai ned. Exanmple 4: FE H2N~ O+ N OH
10 VIAV F 1‘."’6-3'13?@9%9% thg SPAVERY reTRoX G EPP&ﬁ%‘PS'gB% Stjéﬁc&%qm de VIA and 3.3
g am ne V (obtanverttioaabwods-dp niftert arystalliaati@ §om talixeneltee 8natidmeficaliy a
compound of T ahddbidlebierly Burd 8oMbYLG of fHRlia ¥l Wielsptgmegyl font ¢ acid
in 280 m tol uene was re?uxe& %or three I?ours using a water seperator.
The m xture was allowed to cool to roomtenperature prior to the additon
of 100 nl net paRlple PUring 30 20 mnutes, a total of 4.0 g sodium

borohydﬁi de wgs added in small portions to the stirred mxture. After
stirring the m erature, 100 m of water and
200 M of ethyla ¢ér was seperated, the

sol vent renoved and-tt enti onal wor k- up.
Thereby, the free base |[2R

(4-fluorophenyl)-pyridi n3¥t et hyl ] -am no}-gﬁt hyl ) - chroman- 4-ol was 25
obt ai ned.

VIA
10 v
F
1.p-TSOH
2.NaBH .
4 \ N/ I"'CD
—
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 VIIl) 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
30 recrystallized from 50 ml of ethanol. Thereby, the compound (2R, 4R)- 2-

({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-4-ol was
obtained as monohydrochloride-hemihydrate in enantiomerically pure form.



In order to prepare the correspondi ng hydrochl oride, the product was

di ssolved in 100 m ethanol and treated with 14,27 m of a 1 N solution of
hydr ochl owbD®3azi960 i n water. The sol vents were renoved andPChEPOIB@d0dUe 30
recrystallized from50 ml of ethanol. % eby, the conpound (2R, 4R)- 2-
({[5-(4-fluorophenyl)-pyridin-3yl met hyl"]* am no} - met hyl ) - chr oman- 4- ol was
obt ai ned as nonohydr ochl ori de- hem hydrate in enantionerically pure form WO
03/ 024960 PCT/ EP02/ 09001 -37- Exanple 5: The affinity to the 5-HT1A
receptor can be determined in vitro by radioligand binding experinments
according to Cossery JMet al. (Eur. J. Pharmacol. 5 1987; 140: 143-155).
The functi ondxagplriSsti c properties at the S5HT1A receptor can be

det d
Bor '3 Prar nn%ﬁééo%ﬁ"fgggb“??wé?é?%ﬁ?ﬁciﬁ adn%'r'““ed i 3?@26’2?"".“@@% del to
test for the BHiNG exgerimentsaeQsgng: p&oqsgry AM et aly tsnd Phargeadalzat i on

test inrats 1(Sf87914de|f43-1\55§tTWéfuncEUﬁal agori¥tRy re @Hlesle&%e 59, 331-339;
Sanchez’ C, Behav. e a;éj ni,ty for 10

dopanine D4 r @E%@BF@" P&ﬁ%@"ﬂ‘@?é |pan@dn%He\#%P %°1t (ﬁswa‘%ﬂ ndi ng
(é)(;pel’l m;nt s dcararedinget al. KEwk dwPNarhaedl.190B; (BP7TRAD7 - 11’986A ténddrd7n 200) .

ou 2 e\,mﬁ-
rre'?ﬁyl? cﬁro?ﬁ% ?rrafl%é%éﬁ?fté#ﬁﬁﬂﬁ@r ece{ﬁiaﬁ%ﬂ c{b}rﬁééﬂ%&%%e ?ﬁ'?a%blclo nM
and to D4 recosabzation tert irratsosog.odefry Jrehal Flurhérithareacol. 1993; 84%r only a
very \rﬂengg |b|n %\3113@36@ ?an?crre%@pB@ﬁév FHaPmalbil Aoagoni 26942795%%@&&2%&' ﬁ5
vivo inlQ@he lanagaipgilé4 miq@%@% g%fmmq\ané’HrcEB%(ﬁa‘g'PP@arﬁg?'@g INSrhe
%azpl els \t/vhl a@xp ]Eeaklﬁ()?ts éet@ﬁmgtt@ KibRowa etial. (Brug Red¢986; 363x1297p%@0)A Vi al s

sol u |o 0 i n-

3yl nethyl ] -a 9{8? H’é‘i’%ﬁ F@%’Q&@# ﬂu%r(o{p&;lg gﬁl,ﬁb{g)@ ?ﬁﬁ\%@ﬁ ?'%ﬁ{oéept abl e salt
or sol vate t heethyf)-cmamanet-of bidds oSt hyetrapyens wittoap h@scevalue 8f 10aM t wi ce-
Ly o e it DRSS! Wit Enic, o ffnﬁgmmégﬂm@w faghio 8

filter-sterillze I zed under steri f°”'é/ond| tions
and seal ed i vesy wieakdinding & B2 reseatoys. dFS @Hhams@ Pri?P@I"“%ﬁ:@"e\/e

i ngrediEht. confirmed in vitro in the GTP- -gamma-S test with an EDs of 33 nM and in
vivo in the ultrasonic vocalization test with an EDs 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-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol 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 hydrochloric acid, filter-sterilized,
filled into vials, lyophilized 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.



Exanpl e B: Suppositories A mxture of 20 g of (2R 4R)-
2-({[5-(4-fluorophenyl)-pyridin- 3ylnmethyl]-am no}-nethyl)-chroman-4-ol or
a physi olwogiosabdoyo accept abl e salt or solvate thereof is melrtrrd240800h 100 g
of soya lecithin and 1400 g of cocoa 30 butter, and the m xture is poured
into nmoulds and left to cool. Each suppo$tfory conprises 20 ng of active

I ngredi ent. WD 03/024960 PCT/ EPO2/ 09001 -38- Exanple C. Solution A
solution is prepared from1 g of (2R 4R)- 2-({[5-(4-fluorophenyl)-

pyri di n- 3yl nme thyI) chroman-4-ol or a physiologically
accept abl e sa&i‘zdplgg :g‘%lg 'PRer eof, 9. 38 g of NaH2PO4. 2H20O, 28. 48 of 5
Na2HPO4. 12H20 and OA kotutioh lb@irﬂmérbdriramm@bb@méR)-rQ-Q{cﬂﬁ- (#fluofoptheinyb-

distilled t d to 1
! Sand ster: | SUEy G ARRLRMethf) Endmand. o of Sl eGcal the form of
eyedr ops. Exaam@table@aﬁtqmvam threofng. 38 9(f NlathkP04-2H:0, 28.48 g of

2-({[5- fé4 fl UNF?@#@M@-&@VM@DW‘@H B’@ﬁf&k&)mumméi}ld@m b0 InicdTreigen- 4- ol - or

a physi 8l ogi ca accept or, sol v . are mxed w 99.5 ¢
of petrol eum § '§F' WA ?Ee@ﬁfiscbreeahﬁ PIQD and %%ﬁ%PLO’E'SlmaﬁJQM etPsH]

m xture of 1 k§d Qferﬂliéid HR)irradialidh 5TN|§sbleonajalmetm/U$eqb}rTihé| formof

3yl net hyl ] -am.n %Pmet hyl ) -chroman-4-o0l or a physiologically acceptable salt

or sol vate t h&¥&iPPSy 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 nanner

in such a vva t conprises 10 ng of active ingredient.
Exanple E-2 p%@'ﬁ%?ﬁ@x?ure of 20

2- ({[ 5- 1@- f | uor ophe®90 M9k (2. AR)-Rr({fRef4r P‘P"O&’%’PHWPNEQMWU@W%n 4- ol
nonohydr Ochl Oémﬂaf}hﬂai hyYceHbManl4-oker @bhysudmgmall?%cgpmmgalaar gelvate kg of

| act ose, otato st. of,. magnesi um
stearate | s t r%qf S TRIXeH v 'ﬁ‘bggp(ﬂtﬁﬁ' @,etFFgﬁWélrJeﬁ%ug@ﬁrha%eqjk}gmg{ongach
tabl et conprises 0,2 ng 25 (2R 4R)-
2- ({[5-(4-1I uE&QM}ﬁ@E-*:’?XBie@ n- 3yl net hyl ] - am no} - net hyl ) - chr oman-
A mixture of 1 kg of (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-
15 3ylmethyl]-amino}-methyl)-chroman-4-ol or a physiologically acceptable salt
or solvate 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-fluorophenyl)-pyridin-
3ylmethyl]-amino}-methyl)-chroman-4-ol monohydrochloride 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-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-
4-ol monohydrochloride hemihydrate, 10 mg of I-dopa and 2,5 mg
benserazide.

20
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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.



4- ol nonohydrochl ori de hem hydrate, 10 ng of 1-dopa and 2,5 ng

benserazi de. Exanple F. Sugar-coated tablets A mxture is tableted

anal ogouswy oso248s@npl e E, and the tablets are 30 subsequentiprozombed in
the customary manner with a coating of sucrose, potato starch, talc,
tragacanth and col ouring. WD 03/ 024960 7 EPO2/ 09001 -39- Exanmple G
capsules 2 kg of (2R 4R)-

2- ({[5-(4-1I uorophenyl )-pyridin-3yl nethyl]-am no}- nethyl)-chroman-4-ol or
a physi ol ogi CE x\picgﬁpt abl (? salt or solvate thereof are filled into hard
gelatin capsu r manner so that each 5 capsul e conprises
20 nmg of the active2 kgglrfe(zZRdrR) 2- (E[;ﬁa(#pﬂLmrbphexmbbpyrﬁhn-,@yknethwllfamlob} 1 kg of

(2R 4R) - 2-({
Syl et hyl 1 - am*%azv‘*f QAEERTY & PHfeiodaly ascoptatle sal o sphate ereel ¢ oo
or solvate thafe lrednntoalmand gsglatimraersuies in ﬂheetal ary m@ﬂﬂer s@ﬁ @A i zed,
filled bnt o] 1&ﬁmgbﬁ®f,séygghhblo;% HOWRY ingkeRfiémte condi tions and sealed in
sterileYform 'Each anpoul e conprises 10 ng of active ingredient. Exanple
|: Spray for inhalation 14 g of (2R 4R)-

2- ({[5- (4-fI uBxampdeH: Ampoutési- 3yl net hyl ] - am no}- net hyl ) - chroman-4-ol or

10" o1 i Sot oni o N SR PR b 7R ARV B ERUE R RnahanB o' v 1

of isotonic Utl on, €e’So0

commerci al |y et} émpm}ﬁneﬁwt sthsdmaprég! eoaphysielogicaliyacsepiablesaltan  be
sprayed into gpgdifateith8RFin 6@@oﬁﬁkllz'?-tdlﬁﬂeéWéﬁ’é‘fﬂ@?%‘té’nlﬁe& flled into

corresponds to a dose of approxi mte

PCT/ EPO%0 o9ooqmIDokll@SPlélp@ht''Z€§j MPAsT itef'{%@faﬁ'“%ﬁo@ﬂq’ gaaled 'arﬁtﬂdﬁg@m

chromans of fpasibmpoule comprises 10 mg of active ingredient.

24960

Example I: Spray for inhalation
14 g of (2R,4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-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.

20
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5FOR Nin which Rrepresents hydrogen or a hydroxyl protecting group, 10
and their optical isoners and pharnmaceutically acceptable salts or

sol vat es worosbkmeoranuf act ure of a nedi canent for the treaPC@dmPowH9001
extrapyram dal novenent disorders. 2. Useq of substituted am nonet hyl
chromans of formula | F 15 N O | 44 which R represents hydrogen or
a hydroxyl protecting group, 20 and their optical isoners and
pharmaceutically acceptable salts or solvates for the nmanufacture of a
medi cament for the treatnment of ad ) f ts of anti-Parkinsonian drugs
i n idiopathic Parkinson's disease. i:‘g.&"ﬁs@a&ﬁgsubsti tuted am nonet hyl
chromans of formulal 25 F/ \ NO\ I OR Nin which 30 R represents
hydr ogen or | e CT/ EPO2/ 09001 -41
and their opﬁ'(l;% ?ﬁ%%%#ﬁ&tgﬁﬁ'ﬁgﬁé@é@ﬂ% s;)bgﬁﬁglﬁ.)%lfl e salts or

solvates for the manufa e of a medicanent for the treatnent of

i di opat hi ¢ Par ki nsonF=s ase. 5 4. Use of SBbsti tuted am naonet hyl

chroma of formula I AN N '

OR

in which

R represents hydrogen or a hydroxy! protecting group,

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

10

2. Use of substituted aminomethyl chromans of formula |

F
15
~ N © l
P OR
N 1)

in which
R represents hydrogen or a hydroxyl protecting group,

20 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.

3. Use of substituted aminomethyl chromans of formula |

25
F
X N o |
_ OR
N

in which
30 R represents hydrogen or a hydroxyl protecting group,



F/ A\ NO\ 1 OR N10 in which R represents hydrogen or a hydroxyl
protecting group, and their optical isonmers and pharnaceutically acceptable
salts or weaB®ates for the manufacture of a nedi canent forPCrhpor/omat nent of
adverse effects of anti-Parkinsonian drugs in Parkinson's syndronmes. 15 5.
Use of substituted am nonethyl chromans“f” fornmula | F/ \ NO\ I OR N
20 in which R represents hydrogen or a hydroxyl protecting group, and their
optical isomers and pharmaceutically acceptable salts or solvates for the

et e o R AL bt Sor AR B ey AERABRES ag oee 2
N 30 i n whi ch Raheges fmrthe ngmirfagiene of aanégdidament fasitbe dreatmgnefoup, WO
03/ 024960 PCT/ E BééﬁﬁQ%%mmé&\?B%etaQS” optical isomers and

a

phar maceutical 'y accep e salts or solvates for the manufacture of a
medi canent for the treatment of dyskinetic and choreatic syndrones. 5 7.

Use of substif uhgdopshibiibl dmifbhimehidmbRS BEfctmulaF N O\ 1 OR

F
B ’ |
P OR
N ’

in which

R represents hydrogen or a hydroxyl protecting group,

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 Parkinson's syndromes.

10

15 5. Use of substituted aminomethyl chromans of formula |

F
~ N © |
P OR
N

20 in which
R represents hydrogen or a hydroxyl protecting group,
and their optical isomers and pharmaceutically acceptable salts or
solvates for the manufacture of a medicament for the treatment of
Parkinson's syndromes.

25 6. Use of substituted aminomethyl chromans of formula |

F
~ N © !
_ OR
N

30 in which
R represents hydrogen or a hydroxy! protecting group,



N 10 in which R represents hydrogen or a hydroxyl protecting group, and
their optical isoners and pharmaceutically acceptable salts or solvates

for the mepuBacer e of a medi canent for the treatnment of prdystPonIwo1
syndronmes. 15 8. Use of substituted am ngpethyl chromans of formula | F N O
I OR 20 in which R represents hydroge or a hydr oxyl protecting group,
and their optical isoners and pharnmaceutically acceptable salts or

solvates for the manufacture of a nedicanment for the treatnent of

extrapyram dal s t oms L nduced by neurol eptics. . bstituted
am nonet hyl chraﬁ%"ﬁ%e'ﬁ?mﬁ??!ﬁﬂ’%ef? a@%qrﬁqeuﬁglly%@%pf%ﬁ%ﬁﬁﬂ%g represents
hydrogen or a hydvateglfopthet manufagturead @ medicagiat igciherEHtEROLO00001 - 43
and their opticgl.y: @m&‘, |cally acceptable salts or

sol vates for thgysrrﬂé'?lét} aécrfdure ggng%mﬁﬁ{aér?ént for the treatnment of trenor.
5 10. Use of substituted am nomethyl chromans of formula | F OR N 10 in
whi ch R.repre3egkg ghxdbaafbdoammomiéthpieHromiaps e forgulgnoup, and their

opti cal ¥i somers and pharprceutically acceptable salts or solvates for the

manuf acture of a nedic
F

in which

R represents hydrogen or a hydroxyl protecting group,

and their optical isomers and pharmaceutically acceptable saits or
solvates for the manufacture of a medicament for the treatment of
dystonic syndromes.

10

15 8. Use of substituted aminomethyl chromans of formula |

F
AN N © !
P OR
N

20 in which
R represents hydrogen or a hydroxyl protecting group,
and their optical isomers and pharmaceutically acceptable salts or
solvates for the manufacture of a medicament for the treatment of
extrapyramidal symptoms induced by neuroleptics.

25 9. Use of substituted aminomethyl chromans of formula |

F
AN N O I
_ OR
N

30 in which
R represents hydrogen or a hydroxyl protecting group,



extrapyram dal novenent disorders chosen fromthe group consisting of
Glles de |a Tourette syndrone, ballism nyoclonus, restless |egs 15

syndr ome wWod3ME49son' s di sease. 11. Use according to one offCelERome90d1to 10,
in which the substituted am nonethyl chroman is selected fromthe group
consi sting of 2-({[5-(4- fluorophenyl)-pyrid

I n- 3yl net hyl ] -am no}-nethyl)-chroman-4-ol, 2-({[5-(4-

fl uor ophenyl )-pyri di n- 3y| nmet hyl ] - am no}-net hyl ) -chroman-7-ol, 2-({[5-(4 20

f1 uorophenyl)-pyridin t an
optical isomer tg tﬂpg'ch %9]5? S{}Qj gﬁ%gﬁ?ﬁ%ﬁ@a@%pgﬁtggﬁﬁ \'%{ eé)r{ her eof .
12. Use accor disofyates mtethefnamdactslreiot a majicamenhfoc the treatroestioft ut ed
am nonet hyl chr&ﬁq& is selected fromthe group consisting of a) (2R'S),
4R/'S) - 2-({[5-(4{- uor ophenyl ) - pyri di n- 3yl met hyl ] - am no}- 25
met hyl ) -chroman-4-ol, b) (2S, 4R/ S)-
2- ({[5Fé4 fl UFU%Q@@Y‘s&nbﬁ}fuﬂe@'é}n%h@hﬂ)dh}omﬁhﬁ@}fmmdll) chronman-4-ol, c)
(2S, 4 -(4-f oph eny ) - pyridi n-3yl net hyl ] -am no}-net hyl) -
chr oman- 4- oI 30 d) (2
2- ({[5-(4- quorophe |d|n 3yl net hyl

|
2- ({[5-(4-fluorophenyl)-pyri d |n I met hyl ] - R- chroman-4-ol, f)
(2R, 4R)- 2-({[5-(4-fluoropheny < pyridin-3 -am no} - net hyl ) -
chroman-4-ol, 5 g) (2 R 49)- .
2-({[5-(4-fl uornqmﬁé]yl) pyridi n-3y[ nmet hyl ] -am no} - net hyl )- chroman-4-ol, or
a physﬂtﬂ ogically accerﬁ) gyl e salt 051 aol th e trzereof 13. Pharmaceuti cal
conposi ti on corfpfeRIERNtSIYdERgan er & nyAXy| ROtecting)9rQuRonpound of formul a |
10 N O\ F |  and their optical isomers and pharmaceutlcally acceptable salts or

solvates for the manufacture of a medicament for the treatment of
extrapyramidal movement disorders chosen from the group consisting of
Gilles de la Tourette syndrome, ballism, myoclonus, restless legs

15 syndrome and Wilson's disease.

- anikno} - et hyl ) - chroman 4-0l, WO
Ko

11. Use according to one of claims 1 to 10, in which the substituted
aminomethyl chroman is selected from the group consisting of 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-

20 fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-chroman-8-ol, or an
optical isomer or a physiologically acceptable salt or solvate thereof.

12. Use according to one of claims 1 to 10, in which the substituted
aminomethyl chroman is selected from the group consisting of
a) (2R/8), 4R/S)-2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-
methyl)-chroman-4-ol,
b) (2S, 4R/S)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol,
c) (28, 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol,
d) (28, 4S)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-
chroman-4-ol,

25
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OR N in which 15 R represents hydrogen or a hydroxyl protecting group, or
one of their optical isonmers and/or pharmaceutically acceptable salts or
sol vat es woM3/0249%0 at | east one anti - Parki nsoni an drug, i nPcompometodon Wt h
one or nore pharmaceutically acceptabl e excipients. 20 14. Conposition
according to claim13, in which (i) the 4ttive principle is a conpound of
claim1l or 12, and (ii) at |east one anti-Parkinsonian drug, in

combi nation with one or nmore pharmaceutically acceptable ex0| pi ents.

compound of - or aphare 45t 8152 Hd-fupiohniay bty PR R RENSAR, ;ﬁ :
drug is 1-dopa.chémabedmdsition according to claims 13 to 15 for enhanci ng

the anti - Parklﬁzgﬁ ﬁl)eékfﬁgﬁ ﬂLpo%eﬂ?@-Lp’yP@{nkﬂ% et n alqlr mé?\yfy

Phar maceuti cal rrsin [ pI
conpound of formmanan #0103/ 024960 PCT/ EP02/ 09001 -45 F NOIl OR NG5 in

whi ch R5represe§}@zm%§)ogqn5qn -fRiohysHeRYNLp ﬁfd?rﬁ-%‘}ﬁﬁétﬁylﬂﬂaﬁ“ﬁo% -Rleti®p of their

opti cal ¥i somer s~ or ceutl cally acceptiable Salts” or vates, (ii) at
| east one anti -@%ﬁoﬂ? van drug, 10 and (iii) at |east one decar boxyl ase
inhibitor, in conblphyslbwgmuylmcoeptaore salboesgihaterthermdfi cal | y accept abl e
exci pients. 18. Conposition according to claim17, in which (i) the active
principle is a conpound of claim1l or 12, (ii) at |east one

ant i - Par ki nsoh3.afhamageutical cqmpasitien compsisingnas aective purgiplese i nhi bi t or.

(i) a compound of formula |

F
~N N ©
- OR
N

in which

15 R represents hydrogen or a hydroxyl protecting group,
or one of their optical isomers and/or pharmaceutically acceptable salts
or solvates
and (ii) at least one anti-Parkinsonian drug, in combination with one or
more pharmaceutically acceptable excipients.

20 14. Composition according to claim 13, in which (i) the active principle is a
compound of claim 11 or 12, and (ii) at least one anti-Parkinsonian drug,
in combination with one or more pharmaceutically acceptable excipients.

15. Composition according to claim 13, in which (i) the active principle is a
compound of claim 11 or 12, and (ii) the conventional anti-Parkinsonian
25 drug is |-dopa.
16. Composition according to claims 13 to 15 for enhancing the anti-
Parkinsonian effect of the anti-Parkinsonian drug.

17. Pharmaceutical composition comprising, as active principles,
(i) a compound of formula |
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15 19. Conposition according to claim 17, in which (i) the active principle
Is a conmpound of claim11 or 12, (ii) the conventional anti-Parkinsonian
drug is Wwedopaemd (iii) the decarboxylase inhibitor is lpem@Pozedode. 20.
Conmposition according to claim17, in which (i) the active principle is a
20 compound of claim 11 or 12, (ii) the“é%nventional ant i - Par ki nsoni an drug
Is 1-dopa and (iii) the decarboxylase inhibitor is carbidopa. 21. Use of a
conmpound of formula |l F 25 NOI OR Nin which R represents hydrogen or
a hydroxyl protecting.group, or one of their optical isoners and/or
pharmaceutical ly ag able salts 30 or solvates, in conmbination with at
| east one anti - PETK ' for _ they preparation of, a nedi ci nal
conbi nati on i ntended ;) ' fsoni an eflfect of said
anti - Par ki nsoni an drugs. W 024960 PCT/ EPR2+09604R - 46- 22. Conpounds of
formula lIAF 5/ IA NGO . (2 R 4R V
2- ({[5-(4-fluorophenyl)-pyridin-3yl nmethyl]-amno}-nethyl)- 10 chroman-4-ol.
24. A pPocess fgrwhieg preparation of conpounds of fornula IA F NIA 15 N
OH having a de&i ned st rﬁogherri stry, wherein a.chromaneam ne of the
represents hydrogen or a’Hydroxyl protecting group,

or one of their optical isomers or pharmaceutically acceptable salts or

solvates,

(i) at least one anti-Parkinsonian drug,

and (iii) at least one decarboxylase inhibitor, in combination with one or

10
more pharmaceutically acceptable excipients.
18. Composition according to claim 17, in which (i) the active principle is a
compound of claim 11 or 12, (ii) at least one anti-Parkinsonian drug, and
(iii) at least one decarboxylase inhibitor.
15

19. Composition according to claim 17, in which (i) the active principle is a
compound of claim 11 or 12, (ii) the conventional anti-Parkinsonian drug
is I-dopa and (iii) the decarboxylase inhibitor is benserazide.

20. Composition according to claim 17, in which (i) the active principle is a
20 compound of claim 11 or 12, (ii) the conventional anti-Parkinsonian drug
is I-dopa and (iii) the decarboxylase inhibitor is carbidopa.

21. Use of a compound of formula |

F
25 | X N © !
P OR
N

in which

R represents hydrogen or a hydroxyl protecting group,

or one of their optical isomers and/or pharmaceutically acceptable salts
30 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.



formula VHN2V 20 OH is reacted wwth an al dehyde of formula VI F -z O
VI 25 N and treated a hydride donor. 25. A process for the preparation of
a conpourtoaB/oteosorul a | A conprising 30 the foll ow ng stepsT/ER)2/09001
di astereosel ective hydrogenation of a conpound of formula VII WD 03/ 024960
PCT/ EPO2/ 09001 -47- OAN VII 5 to a compdound VIII, OANWVIII 10 OH
which is and optionally crystallized for purification, b) hydrol ysation of
the conpound VIII obtained in step a) to a conpound of formula V 15 H 2N V
OH c) reaction of a conmpund of fornmula V obtained in step b) with a
compound 20 of forrmula VI and treatnent with a hydride donor F O VI

22. Compounds of formula IA

F

23. (2R, 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3ylmethyl]-amino}-methyl)-

chroman-4-ol.
10

24. A process for the preparation of compounds of formula IA

F
o, O
X "
15 =

N X
OH
having a defined stereochemistry, wherein a chromaneamine of the
formula V
HNT 'Cj@ Vv
20 _

is reacted with an aldehyde of formula VI

F
N
25 | X 0] \
~
N

and treated a hydride donor.

25. A process for the preparation of a compound of formula |IA comprising
30 the following steps:

a) diastereoselective hydrogenation of a compound of formula VII



N 25 26. A process according to claim25, wherin the hydrogenation of a
conpound of fornmula VIl to a conpound VIII in step a), is perforned

di ast er eowelmsoriseel y by a konpl ex hydride. 27. Preparati oPCafEPOZB00HR) -

2- ({[5-(4-fluorophenyl)-pyridin-3yl net hyl% 30 am no}-net hyl)-chroman- 4- ol
according to claim?24 to 26.

O
S, o
N Vil
5 O
to a compound VIII,
O
)J\ e, 0]
10 OH

which is and optionally crystallized for purification,

b) hydrolysation of the compound VIII obtained in step a) to a compound of

15 formula V
e, O
OH
¢) reaction of a compund of formula V obtained in step b) with a compound
20 of formula VI and treatment with a hydride donor
F
Ny 0 \
~
N
25

26. A process according to claim 25, wherin the hydrogenation of a
compound of formula VIl to a compound VIl in step a), is performed
diastereoselectively by a komplex hydride.

27. Preparation of (2R, 4R)- 2-({[5-(4-fluorophenyl)-pyridin-3yimethyl}-
30 amino}-methyl)-chroman-4-ol according to claim 24 to 26.



