: UWMWKYZ[ \ e3ecfjccTL86Tj F -1 Chronmanone derivatives The invention rel ates

to chromanone derivatives of the formula |l 5 RNH2 R in which 10 F\?\l bo
R4 ar e 1emed2g scagependent |y of one another, H, A CN, Hal, ORS, COCRS, 3, 1
OCF3, NOz, Ar, OAr, N(R5)z or CON(R5)z, R5 is Hor A A is alkyl havigg:{s -~
to 6 carbon atons, Ar is phenyl which is unsubstituted or substituted by A,
ORS, CN, 15 Hal, CF3, OCF3, NOz or N(R5)%, Hal isl F, C, Br or I, and
their salts. The invention also relates to the optically active forns, the
racemates, the 20 enantioners, and the hydrates and sol vates, f

al cohol ates, of these conpounds. Simlar conpounds are disclo WM@NW@“
707 007. 25 The invention had t@Qhrarbpaoheaferivatiliesy novel co I'C
can be used, in particular, as intermediates in the synthesis of *15915%

medi canments. It has been found that the conpounds of the formula |I and

o part; out ar e IRO Rl B TG ahEe HBHtRRIIRBIRMAR e Vous. ayot em
100C142. E SC.doc -2 The inventi oRRIrel ates to the chromanone deri vati ves of

the formula | and their salts. gind below, the radicals R, R2, R3,
R4, R5%nd R6 have the mearf® i ated under the fornulae I to |11,

unl ess expressly stated ot her e above formul ge, Ais alkyl, is
| i near or branched, and has 1 { h{f—ll’ 2, 3, 4, 5 or 6 carbon
atons. A is preferably net J o hore~et ¥yl , n-propyl, isopropyl,

n- butyl, sec-butyl or tert- furthernore

in which
10 R'toR* are each, independently of one another, H, A, CN, Hal, OR?®,
" 7 COOR?®, CF,, OCF,, NO,, Ar, OAr, N(R%), or CON(R®),,

R® is HorA,

A is alkyl having 1 to 6 carbon atoms,

Ar is phenyl which is unsubstituted or substituted by A, OR?, CN,
15 Hal, CF,, OCF,, NO, or N(R%),,

Hal ile, Cl, Brorl,

and their salts.

The invention also relates to the optically active forms, the racemates, the
enantiomers, and the hydrates and solvates, for example alcoholates, of
these compounds.

20

Similar compounds are disclosed in EP 0 707 007.

25 The invention had the object of finding novel compounds which can be

used, in particular, as intermediates in the synthesis of medicaments.

It has been found that the compounds of the formula | and their saits are
important intermediates for the preparation of medicaments, in particular

30 those which exhibit actions on the central nervous system.
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10 al so. pentyl, 1-, 2- or 3-nmethylbutyl, 1,1-, 1,2- or 2, 2-dinet hyI propyl ,
1-ethyl propyl, hexyl, 1-, 2-, 3- or 4-net hyI pentyl 1, 1- 1,2-, 1,3-,
2,2-, 2p&@142®scAea3 di met hyl butyl, 1- or 2-ethyl butyl,

1- et hyl - 1- met hyl propyl, 1-ethyl-2-methyl propyl, 1, 1, 2- or
1,2,2-trinethylpropyl. Ais particularly preferably nmethyl. 15 Acyl has 1
to 6 carbon atons, preferably 1, 2, 3 or24 carbon atons. Acyl is in
particul ar acetyl, propionyl or butyryl Ar is phenyl which is
unsubstituted or m)nosubstitut ed, disubstituted or trisubstituted by A
CF3, ORS, OCF3, CN) NO2, Hal or N(RS)z, where R5 is H 20 or A, and Ais as
defined aboveTheNinveatipn edlateabtothstefdrandbiee defivativisesfabYofmulgll atid Br. R,
R2) R3 and R4 are each, independently of one another, H, A CN, Hal, 25
ORS, COORS, dheirsetts3, NOz, Ar, OAr, N(R5)2 or CON(R5)2, where A, Hal, Ar
and RS are as defined above. R is preferably H R2 is particularly
preferably HH  R3 is preferably H R4 is preferably H Re is acyl having 1
to 6 carbon Ky oh®e qhd AHIORD and
Ar are as de?l‘ ned %%%%mﬁﬁ?g%g%mmarﬁyq%r eln?er abl yh%\%) H@‘ﬁfe‘%gﬁ@ﬂz

SC. doc 9 3 Thdndieatad' amderdhefotmaulae ndo dit, anéss expressiy statedothemiisé.er ns and
relates to groups which are suitable for protecting (bl ocki ng) an anm no
group agai nst chem cal reactions. Typical of such groups are,

parthoular, URHEShblEEihdag" AT AR, ¢ itk A trandied ’ar%’ﬁa§<?>i¥§9t hyl or

ar al kyl groups are renoved after the

desired reactpreferébw 1,83, 406 c&@tlwbcﬁ)atombems pyefermyinsethﬂ fustHews t her nor e
not crucial; however reference is given to those havi nglul 20 car bon

atoms, in parmeeuethyl 1-Bropal HRAPraEYn-bUlyleseebHfy ak{ert-guiylurtRBneE be

PR el o R R T e

aromati c or hebgyloREKYll ¢-, 8l BoXYA-ntetRglpeAtydr1,$ul1f 2Ni1c3a0is2 By 3R
particul ar, alkoxycar onyI aIkenonxycarbonyI, aryloxycar onyI and

especial ly archmbﬁ')wfwétvbdn}br @ﬁu\@@tylaﬁﬂwlésmefhmﬁpybr1o@lb$" aimethyk t ype
are al kanoyl , such ace and_but 15 aral kan such as
phenyl acet yl ; FQP)H th ész Hﬁﬁ?@\}'ﬁ’ré?y' g'ﬁ??”}éﬁaﬂyo%?f%ﬁagh/n@fwy'such as
phenoxyacetyl alkoxycarbonyl such as net hoxycarbonyl, ethoxycarbony(,

2,2,2-tri ch(or oet hoxycar bonyl, BOC or 2-iodoet hoxycar bonyI ;

al kenyléxy carAxyhbs 1stm0610a|sboml atphmxpcefemmyn, 248 oc ¥, caabah labxyis aAbgrig| , such
as CBZ (synon m)us W t %Q 4- et benzyl oxy 20 carbonyl (MX),

4- ni t r obenzy @ PREUGHR Ry PERRION l%/hoxycar bonyl (Fnoc);

2- (phenyl sul fony() et hoxycar bony(; tr| met hyl si | y(et hoxycar bonyl (Teoc), or
aryl sul fonyl, such as 4-nethoxy-2, 3, 6-trinethyl phenyl sul fonyl (Mr).
Preferred amArds phehgtthich igmepbst&umm@noﬁﬁmbsimtedl disubfsﬁmtédaonore CBZ,

benzyl and acetyl. Particul arl y rre pratectin Qups ar BOC and
Froc. The corpeibsiiuted tbhg pgnr@ rfgrﬂab'@zo'ﬁé' e"mﬁrﬁi? igdhtres

and t hejeef oreor%% Aqiégéfigggs%gglgobf%narelfé,‘raf)&rmny]'he formula |I covers

all these forns

Hal is preferably F, Cl or Br.

R', R? R®and R* are each, independently of one another, H, A, CN, Hal,

25 ORS%, COORS®, CF,, OCF,, NO,, Ar, OAr, N(R%), or CON(R®),, where A, Hal,
Ar and R’ are as defined above. R' is preferably H. R? is particularly
preferably H. R® is preferably H. R* is preferably H.

R%is acyl having 1 to 6 carbon atoms, -CO-Ar or an amino-protecting group,

30 where acyl and Ar are as defined above. R® is particularly preferably acyl.



5.Particularty preferred conpounds of the fornula | are a)

2- am nonet hyl - 4- chromanone, b) (R)-2-am nonet hyl -4-chronanone, c)

(S) - 2- amionericlayd - 4- chromanone, and their salts. The invention furthernore
relates to a process for the preparation of chromanone derivatives of the
formula | according to Caim1l and of their salts, characterised in that a
conpound of the formula I | 10 RRRs f_N Hin which 15 Rl, R2, R3 and R4
are as defined in Claiml, and Re is acy having 1 to 6 carbon atons,
-CO Ar or an ami no-protecting group, is hydrogenated with the aid of a
non-racem c chiral catalyst to give a conpound of the formula Il 20 R2 R
25 in which Rl to R6 are as defined above, and the radical R6 is cl eaved

off. Rs III rticular, it has been found that
(2-acetyl ani n ;Hﬁﬂ@ﬁﬂte@i@@@@% ip KNAYErio gensfaldeuns And4elatemsto

enant ?85}21?c34?#98%m’nﬁ‘cﬁhé%”%@a%&eé’f%ﬂf%ﬁﬁa?ﬁ@?#iﬁéﬁnt Boifow against s
chr onan- 4- oneshepilgaltreachiéie. Wypwapapsaaﬂghﬁjp@&evmpm&uwur%u%\éﬂtﬁéa'g _

racem sation. The invention also relates to a process for the preparation
of chr dranonersubbetituied acysaonf, am&(OD(ymetmd or aralkgrgrotps.i Sisdeitine aminot he

non-racem ¢ chi cat al s atran on; net The catalyst is
particularly %P&‘%Pgtﬂwu ?F%W?Y%?ﬁa tth aéﬁaﬁtﬁﬂ gqrr{ﬁﬁ 190 et al

sel ect ed fromadghgngep eif §ﬁd S§9eGd fd&}@m nbt bRicin hé\J\JEJIQ“PPéFbF-O and
pal | adium The i nvention furthernore relates to a process for the

preparation cénoehscgmmmethdse |haatng\rb§0afarbmatmnsmhqodrtlcmaxa‘r@co‘.abbaed in
that the catalyst |s ansi tion- nplex in v\lmchthetran5|t|on

metal is conmAteedThe t%nﬂ ha%yl QFFPHF&%UH]EQ pRAgEStPOQ ihihe hioadest sedeng
| gandsigmay Qg BRALARIHERitR¥ndBYedtnt H¥GER:Cit doveld acyl groups derived from

aliphatic, araliphatic, alicyclic, aromatic or heterocyclic carboxylic acids or
sulfonic acids and, in particular, alkoxycarbonyl, alkenyloxycarbonyl, aryl-
oxycarbonyl and especially aralkoxycarbonyl groups. Examples of acy!
groups of this type are alkanoyl, such as acetyl, propionyl and butyryl;

15 aralkanoyl, such as phenylacetyl; aroyl, such as benzoy! or toluyl; aryloxy-
alkanoyl, such as phenoxyacetyl; alkoxycarbonyl, such as methoxy-
carbonyl, ethoxycarbonyl, 2,2,2-trichioroethoxycarbonyl, BOC or 2-iodo-
ethoxycarbonyl; alkenyloxycarbonyl, such as allyloxycarbony! (Aloc),
aralkoxycarbonyl, such as CBZ (synonymous with Z), 4-methoxybenzyloxy-

20 carbony! (MOZ), 4-nitrobenzyloxycarbonyl or 9-fluorenyimethoxycarbonyl
(Fmoc); 2-(phenyisulfonyl)ethoxycarbonyl; trimethylsilylethoxycarbonyi
(Teoc), or arylsulfonyl, such as 4-methoxy-2,3,6-trimethylphenylsulfony!
(Mtr). Preferred amino-protecting groups are BOC, Fmoc and Aloc, further-
more CBZ, benzy! and acetyl. Particularly preferred protecting groups are

25 BOC and Fmoc.

The compounds of the formula | can have one or more chiral centres and
therefore occur in various stereoisomeric forms. The formula | covers all

these forms.
30



20 (S) _EtDuphos: PP Et Et° \ \ 25/ / ~'~~PPh z (S)-BINAP: / / PPhz \~\J
30 100C142. E SC.doc -6 \ \ ~ ~~~""PTol2 (S)-TolBINAP: / / PTol2 5\ \
wher e Todc1ézE sedoe CH3, 10 (S, S)- Chiraphos: Ph2P PPh2 O O 15 (S,S)-DIOP: ::
PPh2 PPh2 20 (S, S)-Skewphos (BDPP): PPh2 |'Ph2 O O ~tBu 25 N (S, S) - BPPM
PPh2 Ph2P" 30 100C142. E SC.doc -7 PPh2 (R R)-Norphos: PPh2 5 CH PPh2 (S,
R) - BPPFOH. Fe PPh2 10 P(tBu)2 PPh2 (S, R)-,PFctBu: Fe 15 Depending on the
choice of the R) or (S)-enantiomer of thé'ligand in the catalyst, the (R)-
or (S)-enantioner is obtained in excess. 20 Precursors for the chiral

| i gands are conpounds such as, for exanple, Rh(COD)20rf

(cycl ooct adi ePertichiadly pireferied cdrepoudddiGaR)einhda | are
a) 2-aminomethyl-4-chromanone,
b) (R)-2-aminomethyi-4-chromanone,

c) (8)-2-aminomethyl-4-chromanone, and their salts.

The invention furthermore relates to a process for the preparation of
chromanone derivatives of the formula | according to Claim 1 and of their
salts, characterised in that a compound of the formula Il
R' o
10 R2 RS
l | I
N~H
R3
R4
in which
15 R', R? R®*and R* are as defined in Claim 1, and
R® is acyl having 1 to 6 carbon atoms, -CO-Ar or an amino-protecting
group,
is hydrogenated with the aid of a non-racemic chiral catalyst to give a
compound of the formula Il
20 R1

R2

0

| I
R3 o
R4
25
in which R! to R® are as defined above,

and the radical R® is cleaved off.

In particular, it has been found that (2-acetylaminomethyl)chromen-4-one

10 can be hydrogenated with various non-racemic chiral rhodium/diphosphine

complexes to give enantiomerically enriched (2-acetylaminomethyl)-



Rh(COD) 2BF4, - [Ir(COD)Cl]z, Ir(COD)2BF4 or [Ru(COD)Cl2]X. 25 The conpounds
of the formula | and also the starting materials for their preparation are
furt herio@ne.epecegar ed by chemical reactions which are known per se, as
described in the literature (for exanple in the standard works, such as
Houben- Weyl , Met hoden der organi schen Chem e [ Met hods of Organic

Chem stry], Georg-Thi ene-Verl ag, Stuttgggg), to be 30 precise under
reaction conditions which are known and suitable for the said 100C142. E
SC. doo -8 reactions. Use can al so be nade here of variants which are known
per se, but are not nentioned here in greater detail. If desired, the
starting nmat ehrainanekonal and tee ostykgroup caintbe cleaved alff whity aesidirly not
isolated fromthe reaction m xture, but are instead i nmediately converted
further into "BARMISAYEBuNds of the fornula |. Some of the conmpounds of the
formula Il are known; the unknown conpounds can easily be prepared

anal ogously to the known conpounds. 10 The conversion of a conpound of the
formula Il i Mt iavestiewuiRd related e AProtess for tse pRparatbwbt chidnfsifoedance
with the invention using hydrogen ﬁas with the aid of a non-racenic chiral
catal y$&t in dlerivatives ebl ﬁff,nugﬂcﬁ aractgrineddpdhat the nan-raoestic chirst hanol |
fol | owed by Qﬁ@ﬁnnsation-t{ee r% val Pf the radical R8, as defined above.
15 Suitable i YSé%@ﬁﬁ%%ﬁ%ﬂfﬁqﬂr?ﬁgPﬁﬁre, for exanpl e, hydrocarbons, such
as hexane, petrol eum ether, benzene, toluene or xylene; chlorinated

hydr ocar bons, such as trichl oroethyl ene, 1,2-dichloroethane,

t et r achl or ondgitleacatalyshisopartioularly prefiecdt iy adrarsitionmetail aoohplex costaihings

i sopropanol, n 2 pr? anol_, n-but anol or,tert-bgt&nol;, thers, such as

di et hyl et her@ Mgfalse %‘gﬁp%#}?egiwpeqqné!ﬁleﬂcﬁfd HUMFRIUREYL MEhsRIMR: gl ycol
et her s,1@uchaﬁj‘%lf¥lﬁﬂe gl ycol nononet hyl nonoet hyl ether, ethylene glycol
di net hyl ether (‘digl'yne); ketones) such as acetone or butanone; am des,
such as acetam de, dimethylacetan de or dinethylformam de (DVF); nitril es,
such 25 as acetonitrile; esters, such as ethyl acetate, if desired al so

mxtures of tie igxeatianfutharmane relatasdomprasess ber therrapaatignuf water. The
reaction ti i i I ro i I W

i nut es and HrpRonERRBafiES GhpiEmA1 AL RRel I BRSNS o, 3
t enper at ur e ii§ ahringRfh-Metdccohadiex P WRdH thelitingiton etalns cddplexed 00C142. E
SC.doc _g_ The catal yst/substrate ratio is usually between 1:100000 and

1: 10, ti cuvitlr aghjsakdiphasplyinedigand: 10000 to 1:100. The reaction time is
then, for exanple, between 3 and 20 hours. The hydrogenation is carried out
under 1-200 bar of hydrogen, preferably at 3-100 bar. 5 The

racen sat i on-fHeERIIbRTAY darfs hB§ beadbrBbndPby Wi &F dxampleacyl , is carried
out, for exanple, using OH or KOH in water, water/THF, water/di oxane or
aqueous hydrochloric acid at tenperat |. 5s between 0 and 100. 10 The

| i beration of the conpounds of the f!}nu 2 fromtheir functional
derivatives,-i.e. the renoval d&t the \Nadycalf Re, where RB is an

am noprxgt ecti n roug,'is known fLom/t he\l it\erature for the respective
prot ecting gﬁggﬁgggﬂ O%f or exampfe W eend, P.GM Wits, Protective
G oups in Organic Chem stry, 2n ., WY New York, 1991 or P.J.

Koci enski, 15 Protecting G oups, STEEdRS, Georg Thiene Verlag, Stuttgart

- New York, 1994). Use can al so be nade here of variants which are known
per se, but are not nentioned here in greater detail. A base of the fornula
| can be converted into the associated acid-addition 20 salt using an acid,
for exanple by reaction of equiva punts of the base and the acid in
an inert_ solvent, such as ethang d by evaporation. Suitable acids
for thi% reaction are, in partid
acceptable salts. Thus, it is po 0 “upppi norgani ¢ acids, for exanple
sul furic acid, nitric acid, hydrohalic |acids, 8uch as hydrochloric 25 acid
or hydr obr omi(8)&NAP: phosphori c aeig 4PRS, or t hophosphori ¢ aci d,

sul fam c acid, furthernore orga in particular aliphatic,
alicyclic, araliphatic, aromatid ocycl i ¢ nmonobasi ¢ or pol ybasic
carboxylic, sulfonic or sulfuric acids>for exanple formc acid, acetic
acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid,

succi nigp acid, pinelic 30 acid, fumaric acid, maleic acid, lactic acid,
tartaric acid, malic acid, citric




100C142. E SC-doc -10 acid, gluconic acid, ascorbic acid, nicotinic acid,

i sonicotinic acid, nethaneor ethanesul fonic acid, ethanedisulfonic acid,

2- hydr oxyei2deseasdl f oni ¢ aci d, benzenesul fonic acid, p-toluenesulfonic acid,
napht hal enenmono- and -di sulfonic acids, and laurylsulfuric acid. Salts with
physi ol ogically 5 unacceptabl e acids, for exanple picrates, can be used for
the isolation and/or purification of the,conpounds of the formula |I. On the
ot her hand, conpounds of the fornmula I gn be converted into the
corresponding netal salts, in particular alkali nmetal or alkaline earth
metal 10 salts, or into the correspondi ng ammoni um salts using bases (for
exanpl e sodlunlhydrOX|de pot assi um

hydr oxi-de, sodi um car bonate or
pot assi um carbonate). The invention ermdre relates to the use of the
conmpounds of the 15 formula | as int pdi ates for the synthesis of
medi canents. Correspond ing nmedi canents; Wk qu@ferably have actions on

the central nervous system are descrlbed_ for exaﬁple in EP O 707 007.

The i nventi o SXJCWBINAR y rel ates inpacticul gusPdelt he use of the compounds
20 of the formula | according to C g
(R) - 2- [%- (4-fl uorophenyl) - 3- pyri dyl ng

e synt hesis of
onet hyl ] chromane and its

salts, characterised in that a) a conpdund>f the formula Il 25 RR R6 | |
N H 30 100C142 E SC doc -11 inswmch RL, R2, R3 and R4 are H, and R6 is
as defined inykérai Tdl4s 1S hyd ee@, cHh, the aid of a non-racem c chiral
catal yst to give a conpound of the grmula®l Il 5 RRR4 Rs Il N-~H in which

Rl1 to R6 are as defi ned above, 10 in that

10 (S,S)-Chiraphos: %
Ph,P  PPh,

Q" o
% (s.)-DiOP:
|

PPh, PPh,

20 (S,S)-Skewphos (BDPP): Y\/

PPh, PPh,

O 0
QT/ tBu
N
(S.5)-BPPM: @I
PPh

S 2
Ph,P

25

30



b) the enantionerically pure (R -conpound of the formula Illa R s 15 R
I1la ,,, ~NHR 1is obtained by crystallisation fromthe resultant

enant i apekd2Gaklsy enri ched m xture of the (R)- and (S)-conpounds of the
formula I'll, in which RL to R6 20 are as defined above, , in that c) the
radical R6 is renoved fromthe resultant (R)-conpound of the fornula Illa,
in which R to Re are as defined above, t]o give an enantionerically pure
(R)-conmpound of the formula | 25 R NH2 R’30 in which R, R2, R3 and R4 are
H, or a salt of this conpound, 100C142 E SC.doc -12 in that d) the
enantionerically pure (R)-conmpound of the formula | in which R to R4 are H
is reduced in the usual way to give (R)-am nonethylchromane, in that 5 e)
the resultant (R)-(chroman-2-yl e hyI ) ppine is converted into its acid

addi tion sal to g Eéfme%.atter is swérted in a known manner into

(R) - 2- [ 5- (4f I"udr opﬁ ny? - 3- pyri gi¢twet hyl am nonet hyl ] chromane and optional ly
into its acid-addition salt, it alsc being possible to carry out the

i sol ation of the (R)enantioner from PRb,enantionerically enriched

(R, S)-mxture by 10 crystallisation after step c) or after step d). The

i nventiSn furthernore relates to the use of the conpounds of the fornula I
as internediates for the synthesis of Redi canents which exhibit actions on
the central nervous system 15 The carbpn A9roup in the conpounds of the
formula | according to the inven be ‘reduced for the preparation of
t he correspogsi%g(] Fgﬂ%ge der i Vatsre PRMe formula | by a Wl ff-Ki shner
reduction (for: '§ I r adkar, et al, inJ. Chem Res., Synop. 1998,
6, 318-319) 20 under conventi onal action conditions or by noble

nmet al - cat al ysed hydrogenation (f l(?epﬁ}z N. Ryl ander, Hydrogenation

Met hods,y Best Synthetic Met hods, ess, 1985) under conventi onal
reaction conditions. The (R)-(chroman-2-yl nethyl)am ne synthesised fromthe
conmpound of the 25 formula | according to the invention in which R to R4
are H by WIff Kishner reduction or nolj e netal -catal ysed hydrogenation is
converted into its acid-addition salt b @g&)hod i ndi cated above, and this
can be converted into 2

(R -2-[5-(4-1l uoroBhenyI )-3-pyri y RRhnomet hyl ] chromane in a known
manner (lit. (SED-BFed:007). 30 pQOCL42. E SC. doc

13 <=

Depending on the choice of the R) or (S)-enantiomer of the ligand in the

catalyst, the (R)- or (S)-enantiomer is obtained in excess.

20
Precursors for the chiral ligands are compounds such as, for example,
Rh(COD),OTf (cyclooctadienylrhodium triflate), [Rh(COD)CI],,
Rh(COD),BF,, [Ir(COD)CI},, Ir(COD),BF, or [Ru(COD)CI,]..

25 The compounds of the formula | and also the starting materials for their

preparation are furthermore prepared by chemical reactions which are
known per se, as described in the literature (for example in the standard
works, such as Houben-Weyl, Methoden der organischen Chemie
[Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), to be

30 precise under reaction conditions which are known and suitable for the said



-13 5 10 15 (Chroman-2-yl net hyl )am ne can |i kewi se be prepared froma
conpound of the formula Ill in which R to R4 are Hin accordance wth the
f ol | owi tog t4a8zidbOn Sequence 1: Reaction sequence 1: OOH\ HPd/C, HZ ~\ /
ON "CHa/ ON /CH3 1 002 ~OOH 1. i3asel \ HM [acid]_ 2. Acid OHH
3 Pd/C HZI \ HOMNHJ[acid]_H4 20 25 Starting fromthe conpound

N- (4- oxochroman- 2-yl met hyl ) acet am de 1, _the carbonyl group is hydrogenated
to the hydroxyl group with noble-nmetal catalysis) for exanple using Pd on
carbon (50% wat er-npoist), to give the conpound

N- (4- hydr oxychroman- 2-yl met hyl ) acet am de 2. The acetyl group is cleaved off
usi ng a base,rebotfiorexdigs ears alfiours Medleerdf vaddhts Whichfararkn@irdpdr sees t he
aci d-addition salt 3 of 2-am nonethyl chroman-4-ol. A further noble

net al - cat al yde aig dobsrendioned hasadn greates detailci d- addi tion salt 4 of

2- am nonet hyl chromane. Reaction of the enantionerically pure conpounds,

i.e. reaction of (R)-N- (4 oxochroman-2-yl net hyl)acetam de, w th hydrogen

wi t h nobl e- ngf gksifdd, ah¥ sBattiAg InateMas can also be formed in situ, so that they are

(R) - N-(4- hydroxychroman- 2-yl net hyl ) acet am de. Subsequent 100C142. E SC. doc
-14 rerfoval ofottiseiatedergm téeaapctg:mre@t(m) bpt are mstaachiphmrdiately- 4- ol and,

dependi ng on the rk- its, salts. Noble, netal -catal ysed reduction gives
(R) - 2- am nonﬁWPﬁ%fjgwgﬁ@ 'n&ﬁme BAYR Ot)wetfﬁanb!&lk- up, its salts.

Anal ogous internediates in the reaction of

(S)- N (4-oxochroman-2-yl nmet hyl ) acet am de are

(S) - N (4- hy drSomelofdnasopplunmds of the frtrata Haaranmown; the unknown
(S)-2-am nonet hyl chroman-4-0]. The invention therefore |ikewi se relates to

the compoundsQPRUNds SANIPBSICH? Branared Anaiageysi:iod dnawn ggmpgunds.
2- am nogpat hyl-gly QHWEréroﬂlcg ac%om und of the farmula I}into a compound of the
(4- -y Aer ﬁylc}ac )

(R -N | i ydroxychronan- etam de,

(R) - 2- ani nomgbhmLiNrigwariet olt ingccordance with the invention using hydrogen gas
(S) - N-(4-hydroxychroman-2-yl net hyl ) acet am de and f)
(S) - 2- ani nonevitfy thenaigrafia rowracerBicTohiral Aetaist ihan inemkspivent sushaseor o t he

(R -2- 15 (4 FXOPOEn sy oL AR Rowe kPt Bhe e dnd ortte s 1 s
20 1t is furtagicapPRe #PasfindEabever epare (RIS)-2-am nonet hyl chromane and
its salts, in enantionerically pure formor as a racemate, directly in a

one- pot1& eacti on from N (4-oxochroman- 2-yl net hyl ) acet ani de by ani de

cl eavage foll by reduction. 25 ove apd bel o al | tenperatures are

Given T c 1iERS Tosr Sl S e TRRAS MO e o vertis PYRsPRERE o st EEs ho

water is addefbisneNBERSRANY etdiCodiizdnt, tdifieRE GERYBNY; cRBIHaIRhydoad val ue

of between 2 and 10, depending on the constitution of the end product, the
m xture i s extarbongdsuchtds tichidroetbylenee 1@-didhihibethamet tefrachlarbe phases are

Z\e/ggg?;te Ceid ' gﬁat : a?iﬁtg@gts}’g?r%iérod&lﬁp%rr%%ﬂg8¥;eélcgﬁglisfjglljghulafs?stoeprg;r)]gnol. n-
20 propanol, n-butanol or tert-butanol; ethers, such as diethy! ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
25 as acetonitrile; esters, such as ethyl acetate, if desired also mixtures of the

said solvents with one another or mixtures with water.

The reaction time in the enantioselective hydrogenation is between a few
minutes and 14 days, depending on the conditions used, and the reaction

30 temperature is between 0 and 150°, normally between 20 and 130°.



100C142. E SC. doc '-15 chromat ography on silica gel and/or by
crystallisation. Rf values on silica gel. Exanple 1. 5 (1 ) 35.1 g of

N- ( 4- oxochez@rsaRrec2- Y| net hyl ) acet am de are suspended in 90 nl of toluene, and
1.6 M of a 10 mlIlinolar solution consisting of [Rh((S)-Tol Bl NAP) (COD) Cl ]
in toluene, are added under inert conditions. This suspension is
hydrogenated in an autoclave at 100 bar_gf hydrogen and 100C. After 12
hours, enantionerically pure (> 99%ee) (R -N(4 10

oxochroman- 2-yl net hyl )acetam de is crystallised by cooling to room
tenperature. Drying gives 31.04 g of (R)-N-(4-oxochroman-2-yl nethyl)

acet am de. (Zhe3catalyst/Sulsstchtematiy b osually betwedn SIstd0Ga0 amd 801071 of water.

After 15 addition of 10.13 f (RL-N-(4-aoxochroman-2-yl met hyl ) acet am de,
the mixture iParicat BEsTeAbIyHORbIHQ00 ﬁ@éﬂ%dﬁhﬂ{@,acp%@tlm@dﬁgnpﬂ%se is

extracted thr I | rt- har t he
solvent is Sl?bg(géﬂqdd%ﬁ%tweﬁs%ﬁ? 2@%"*'&% eﬂ"?}e" E@Sgwﬂ)ﬁr{%ggﬁ'?@a#ﬁ@agési due
is taken up 1260 bat oﬂﬁy@ﬂo@éﬁpbrefél%zl?Aat73-l’ﬁOOQfar37% HCl are added. The preci
20 pitated (R)-2-am nonet hyl chroman-4-one hydrochloride is filtered off and

dried. 9ield 9.55 g. Exanple 2: Preparation of R}-2-am nonethyl chromane
from(R)-2-am,nonet hyl 25 chroman- 4- hydr ochl ord de S0 the.further
synthes) s of 118 EeemheatprrFas Fampkero e R EGRTRY MASTRY Shardivis FAEEhr onmne
and its sal t {arat 89aMple, UsthdRa®H 8F KIH in Wafke?, @i/ THF, water/dioxane

(R) - 2- am nonet hyl chr oman- 4- one hydrochl ori de are hydrogen 30 ated at 50C
and 7 bar of dnaduegas hydrdchidic agjd @t tEmpeitcresimeiweso® and d08142. E SC. doc

-16 water-noist) in 100 m of nethanol to give (R)-2-am nonethyl chromane.
The hot-filtered solution is evaporated to 50 mM and cool ed, and the

ot - 111t ition is e and he
(vi el 6%, 04 HIF RO Rt SpOIRIY! R ORI o o e o e Ton o

(R) - 2- ami nonelchyhtivesnyenthd ramoval (of tiex eadical RN wheyé Rétisah )amsiabani de for the
further synthesis of

( Rl) -2-[5- I( 4- mrgfleﬂﬁpg.6ﬁw9.-i§ka9wncf§nrnélﬂ¢diie:§aﬁUﬁ%f@ttm|r?§wﬁ<6i¥§rna’0mn9t s 10
7.0Q7; . ) .
N (4° oxochr o Bu ubPe £ior FPIY T, Sree 2 7 M Yits; rofetive Groves (ne a

70C and hydr @g@ﬁkeghéﬁﬁst%ZhGLEdin.aWiIEQQ\JémﬁYBrkbaggq)for!ﬂ/.dIN@tﬁén_ﬁ&it h 2 g of
5% Pd/ car bon 0% wat er-noi st). The warm 15 hydrogenation solution is

filterd® androtestioapours, | §)Edn.( SaoyaTbigme vesiagnStutigarkt Newr¥ees ani de

?nglsf\l(-al( I4I ﬁ;;r@%‘}gﬁ‘%ﬂg%ﬁ %‘l{;fprgﬁﬁg ﬁ%l@tg%ﬂa&ig_nts which are known per se, but

are not mentioned here in greater detail.

A base of the formula | can be converted into the associated acid-addition
20 salt using an acid, for example by reaction of equivalent amounts of the
base and the acid in an inert solvent, such as ethanol, followed by evapora-
tion. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids,
for example sulfuric acid, nitric acid, hydrohalic acids, such as hydrochloric
25 acid or hydrobromic acid, phosphoric acids, such as orthophosphoric acid,
sulfamic acid, furthermore organic acids, in particular aliphatic, alicyclic,
araliphatic, aromatic or heterocyclic monobasic or polybasic carboxylic,
sulfonic or sulfuric acids, for example formic acid, acetic acid, propionic
acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic

30 acid, fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid, citric



(2) 18.99 g.of (R -N-(4-hydroxychroman-2-ylnethyl)acetam de and 20 7.5 g of
sodi um hydroxi de are heated at the reflux tenperature for 15 hours in 150
m of wecerEsThe product is subsequently extracted with MIB ether, the
solution is evaporated, and the residue is taken up in 80 nm of ethanol.
After addition of 10 m of 37% HCl, the hydrochl ori de of

(R) - 2- am nonet hyl chr oman- 4-of precipitatgs. Drying gives a yield of 19.26
g. 25 (3) 19.2 g of (R)-2-am nonet hyl chroman-4-o0l hydrochl oride are

di ssolved in 300 mM of nethanol and hydrogenated at 50C and 7 bar with 2 g
of 5% Pd/ carbon (50% water-noist). After filtration and evaporation of the
filtrate, (Rack, glucaniesahid ascaimmacidy yisotihitiseek igoniedtihid acldyg metBane-

100C142. E SC. dog, -17 anpl e 4. One-pot synthesis for the preparation of
R) - 2- ami nonetorﬁﬁ?@ﬂeoﬁvgfﬁ@‘r&p?%% fihenedisaion! @&M%‘W KygthRaesYliehite for the
further synt i i id D i i -

(R~ 20 5- (41 1 DSRganpsulfonic aci, potolugnesulfonic 2oid, npphinalenemongr and o ¢

5 anal ogousl ydisalféic@eids] addiaudMulfaric @icich Shity Wit physiclditzdlyt o 7. 85 g of
N (4- ory$8chr oman-2-yl met hyl ) acetam de and 1.0 g of 5% Pd/ carbon (50%
wat er - oi st ) Un@eacRiaéleasids, oriexanplg pigrates.1aathe ssed fonthg isolatiorn

i ot od. ThanRaniRalBn Rt Fe EReBleds o el < "ana; arter o o

filtration and crystallisation, 4.1 g of (R)-2 am nonet hyl chromane are
isolated. 15 20 25 30 100C142. E SC.doc -18 Patent Clains 1. Chronmanone
derivatives @n theother imahd, compoinds Bf thid2formulshi can e cooverdediindodbeh,

epen et oRiesPoeaAReae! skl it pa T Blall DeRT o aeATRg edrt metkt > N2
10 salts, or into the corresponding ammonium salts using bases (for example
sodium hydroxide, potassium hydroxide, sodium carbonate or potassium

carbonate).

The invention furthermore relates to the use of the compounds of the
15 formula | as intermediates for the synthesis of medicaments. Correspond-
ing medicaments, which preferably have actions on the central nervous

system, are described, for example, in EP 0 707 007.

The invention accordingly relates in particular to the use of the compounds
20 of the formula | according to Claim 1 in the synthesis of
(R)-2-[5-(4-fluoropheny!)-3-pyridylmethylaminomethyllchromane and its
salts, characterised in that
a) acompound of the formula |l
Rt o
25 R2 RS

R3

30



A.is alkyl having 1 to 6 carbon atons, Ar is phenyl which is unsubstituted
or substituted by A, ORS, CN, Hal, CF3, OCF3, NOz or N(RS)2, 15 Hal is F,
c, Br 1%142,55@@@ their salts. 2. Enantiomers of the conpounds of the
forrrula . z0 3. Conpounds of the forrmula |I according to Claim1l: a)

2- am nonet hyl - 4 chromanone, b) (R)-2-am nonethyl -4-chromanone, c)

(S)-2-am nonet hyl - 4- chromanone, and thei1r salts. 25 4. Process for the
preparation of chromanone derivatives of “he formula | accordi ng to Claim1l
and of their salts, characterised in that a conpound of the fornula Il 30
100C142. E SC.doc -19 RR 5 Ra in which Rl, R2, R3 and R4 are as defined in
Cai m 1, and jRevHigh REYR? IRAGRI0R L aiePHBa @ ROM a8 'd@Red 110BIAHn 87 isan

am noprotecting group, 10 is hydrogenated with the aid of a non-racenic
chiral cat al yydregenated \Aatl'lctdm'pmdmﬁaofort-lrwehm chiral ddtalyBt thhgiRe 20 i n which R1
to R6 are as defined a})?' and the radical R6 is cleaved off. Rs | | NH
Rs [11 N-H SOMRQUekert Srfofrﬂké'ad eparation of chromanone derivatives of the
formula | according to Caim4, gharacterised in that the catalyst is a
transitionnetal conplex. 6. Prockss fhr the preparation of chromanone
derivatd ves of the formul aRE_25 accordi ng tgxfd aim4, characterised in that

the catalyst is a transitionm 3 e X cotainingﬁmetal selected from
‘ heni um a H pal | adi um 7.
“»'1’* .‘

t he group consi sting of rhodi
Process for the preparation g Tratives of the formula | 30

according to aim4, charBeterised in that the catalyst is a transition

R4
in which R' to R® are as defined above,
10 in that
b) the enantiomerically pure (R)-compound of the formula illa
R" 5
| Na
15 i, N~
R3 o7
R4
is obtained by crystallisation from the resultant enantiomerically enriched
mixture of the (R)- and (S)-compounds of the formula Ill, in which R" to R®
20 are as defined above, ,
in that
c) the radical R® is removed from the resultant (R)-compound of the formula
llla, in which R' to R® are as defined above, to give an enantiomerically
pure (R)-compound of the formula |
R1
25 Q
R2
|
NH
R3 0 i
R4

30 in which R', R?, R® and R* are H, or a salt of this compound,



100C142. E SC:doc -20 netal conplex in which the transition netal is

conpl exed with a chiral

" medi canent s.

Claim1 as internediates for the synthesis of nmedi canents which have

actions on the central

formula | according to Claim1 in the s‘ch'hesis of

(R -2-[5-(4-fluorophenyl)-3-pyridyl met hyl am nonet hyl ] chromane and its

salts,

characterised in that a) a conmpound of the formula ~1 RR Rs |
20 in which fhthd2, R3 and R4 are H, and Re is as defined in Caim4,
hydrogenated with the aid of a non-racemc chiral catalyst to give a
conpound of td)¢hé enantiamerically pareRR)rconpaunddf the fRBnalad insvidet Ridol above,

i B 3R o B SR B 1

Rs NWH 30 i
Il a 100
5
10
15
20
25

30

in that

e) the resultant (R)-(chroman-2-ylmethyl)amine is converted into its acid-
addition salt, and the latter is converted in a known manner into (R)-2-[5-(4-~
fluoropheny!)-3-pyridylmethylaminomethyl]chromane and optionally into its
acid-addition salt, it also being possible to carry out the isolation of the (R)-
enantiomer from the enantiomerically enriched (R,S)-mixture by

crystallisation after step c) or after step d).

The invention furthermore relates to the use of the compounds of the
formula | as intermediates for the synthesis of medicaments which exhibit

actions on the central nervous system.

The carbonyl group in the compounds of the formula | according to the
invention can be reduced for the preparation of the corresponding
chromane derivatives of the formula | by a Wolff-Kishner reduction (for
example Paradkar, M.V. et al, in J. Chem. Res., Synop. 1998, 6, 318-319)
under conventional reaction conditions or by noble metal-catalysed
hydrogenation (for example P.N. Rylander, Hydrogenation Methods, Best
Synthetic Methods, Academic Press, 1985) under conventional reaction
conditions.

The (R)-(chroman-2-yimethyl)amine synthesised from the compound of the
formula | according to the invention in which R' to R* are H by Wolff-
Kishner reduction or noble metal-catalysed hydrogenation is converted into
its acid-addition salt by a method indicated above, and this can be con-
verted into (R)-2-[5-(4-fluarophenyl)-3-pyridylmethylaminomethyllchromane
in a known manner (lit.: EP 0 707 007).

nervous system 10. Use of the conpounds of the

I
S

di phosphine ligand. 8. Use of the conpounds of the
formul gode18GGRLEI NG to aiml as 5 internediates for the synthesis of
10 15 9. Use of the conpounds of the fornula | according to

N~H



i s obtained by crystallisation fromthe resultant enantionerically enriched

m xture of the {R)- and (S)-conpounds of the fornmula Ill, in which R to R6
are as gefspedqpbove, in that 10 c) the radical Re is renpved fromthe
resultant (R)-conpound of the formula Illa, in which R to R6 are as

defined above, to give an enantionerically pure conmpound of the fornula | R
I5 NH2 R inwhich R, R, R3 and R4 are _H or a salt of this conpound, 20
in that d) the enantionerically pure (R)“conpound of the fornmula I in which
R to R4 are His reduced in the usual way to give (R)-am nonethyl

chromane, in that 25 e) the resultant (R)-(chroman-2-ylnmethyl)amne is
converted i n{@nidnfarolglareihyijaingdah lieisd BE phabdrl flom SORRPLER bP 2
known manner into (R)-2-[5

(4-f1 uor ophethe Jorgwbe tl mywhiehR/ tarR hanest iy bt condanee evitnitiedfptiowingl | y i nt o
ifs acid-additi?n salt, it also being possible to carry out the isolation
of the (R)-efRAOHRSIUENS K he enantiomerical ly enriched (R S)-m xture 30
by crystallisation after step c) or after step d). A
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zupkfa\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cRaD] cRa] cRa] ca] ca] ca] ca
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| ' O#R#$Sg&?' P T' 1 (_(5)) D¥I ****~+x-} xrmhb] X] ] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]calca]lca]calx-..//
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aJca] ca] ca]ca
af bf cf aa" b#b8h ¥B)-B:arainema@iehramandedlddddCe_f ° f af | w mhc[ VI gb] X] ] caDE] ca] ca

} g:} g:} fgggf%gi%f_ﬁ]@qﬁﬁﬂ Ca%rfrg]"f??ﬂl a cg%;s&(g%! caL%:%}](éa] ca] caD] ca] cabv] ca] ca
109%0V& ()'10%W'(SE2)é‘rﬁi?a9?ﬁ&h@bhroman-4;ol. o .

109%V&' ()-fhijktgE-110%v& 'y"10%Vv>v& ()-- y"10%& ()--s$yl0%& ()-' (10%W& (
) - (10%V& ()-10%Vv& ()-%{Y:-1.10%& ()-!df (3" 109K () -

Vy"lO%a&'()--'Ly"lOOAMVBi' -- Ly"109&' ()-- "y"109& ()--}aVvK@ 10M 10M
10MB1O%VE' () I@ﬂﬁ%ﬂ‘% “&‘GI‘I‘GE:%\/@?@)?S!(W}VB? H!é@’&?@)@ .%9‘1&%@@@“@ 1 QPdEVK@ 10
10% & () - 9nQ%,& (= &) 31 1Q% & Aol -~LA S () = % & ()->. dEVK@
1010% & () - %BA@%&%%%@«%&%(@ s?B‘%L%’% @-@ﬁ%{ﬁ'@?ﬁ%@ﬁé’( ).k
+hdEVK@ 10* p@fid@im{gthylXthiddi¥ethy(lthromane and its salts.
8&10% & ()-y#710% & ()-!12"10% & ()-s10% & () - hadEVK@ 10L910% & () -
510% & ()- 34Z10% & ()- y2"10% & ()-
20 It is furthermore possible to prepare (R/S)-2-aminomethylchromane and its
salts, in enantiomerically pure form or as a racemate, directly in a one-pot
reaction from N-(4-oxochroman-2-ylmethyl)acetamide by amide cleavage

followed by reduction.

25 Above and below, all temperatures are given in °C. In the following
examples, “conventional work-up” means that water is added if necessary,
the pH is, if necessary, adjusted to a value of between 2 and 10, depending
on the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase

30 is dried over sodium sulfate and evaporated, and the product is purified by
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Example 1.
S (1) 35.1 g of N-(4-oxochroman-2-ylmethyl)acetamide are suspended in

90 ml of toluene, and 1.6 ml of a 10 millimolar solution consisting of
[Rh((S)-TolBINAP)(COD)CI] in toluene, are added under inert conditions.
This suspension is hydrogenated in an autoclave at 100 bar of hydrogen
and 100°C. After 12 hours, enantiomerically pure (> 99% ee) (R)-N-(4-
10 oxochroman-2-ylmethyl)acetamide is crystallised by cooling to room
temperature. Drying gives 31.04 g of (R)-N-(4-oxochroman-2-yimethyl)-

acetamide.

(2) 3.7 g of sodium hydroxide are dissolved in 80 ml of water. After

15 addition of 10.13 g of (R)-N-(4-oxochroman-2-ylmethyl)acetamide, the
mixture is refluxed for 20 hours. After cooling, the aqueous phase is
extracted three times with MTB ether (methyl tert-butyl ether), and the
solvent is subsequently distilled off under reduced pressure. The residue is
taken up in 50 ml of ethanol, and 4.7 ml of 37% HCI are added. The preci-

20 pitated (R)-2-aminomethylchroman-4-one hydrochloride is filtered off and
dried. Yield 9.55 g.

Example 2:
Preparation of R)-2-aminomethylchromane from (R)-2-aminomethyl-

25 chroman-4-one hydrochloride for the further synthesis of (R)-2-[5-(4-fluoro-
phenyl)-3-pyridylmethylaminomethyllchromane and its salts analogously to
EP 0 707 007:

9.55 g of (R)-2-aminomethylchroman-4-one hydrochloride are hydrogen-
30 ated at 50°C and 7 bar of hydrogen with 950 mg of 5% Pd/carbon (50%
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water-moist) in 100 ml of methanol to give (R)-2-aminomethyichromane.
The hot-filtered solution is evaporated to 50 ml and cooled, and the
precipitated product (R)-2-aminomethylchromane is filtered off and dried
(vield: 8.04 g).

Example 3:
Alternative synthesis for the preparation of (R)-2-aminomethylchromane

from N-(4-oxochroman-2-yimethyl)acetamide for the further synthesis of
(R)-2-[5-(4-fluorophenyl)-3-pyridyimethylaminomethyilchromane and its
10 salts analogously to EP 0 707 007:

(1) 20.9 g of N-(4-oxochroman-2-yimethyl)acetamide are dissolved in
70 mi of toluene at 70°C and hydrogenated for 15 hours at 70°C and 3 bar
of hydrogen with 2 g of 5% Pd/carbon (50% water-moist). The warm

15 hydrogenation solution is filtered, and the compound (R)-N-(4-hydroxy-
chroman-2-ylmethyl)acetamide crystallises at —10°C. Drying gives 19.g of
(R)-N-(4-hydroxychroman-2-ylmethyl)acetamide.

(2) 18.99 g of (R)-N-(4-hydroxychroman-2-ylmethyl)acetamide and

20 7.5 g of sodium hydroxide are heated at the reflux temperature for 15 hours
in 150 ml of water. The product is subsequently extracted with MTB ether,
the solution is evaporated, and the residue is taken up in 80 ml of ethanol.
After addition of 10 ml of 37% HCI, the hydrochloride of (R)-2-aminomethyl-
chroman-4-ol precipitates. Drying gives a yield of 19.26 g.

25
(3) 19.2 g of (R)-2-aminomethylchroman-4-ol hydrochioride are
dissolved in 300 mi of methanol and hydrogenated at 50°C and 7 bar with 2
g of 5% Pd/carbon (50% water-moist). After filtration and evaporation of the

filtrate, (R)-2-aminomethylchromane crystallises (yield 15.5g).
30
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100 ml of 5.8 M HCI are added to 7.85 g of N-(4-oxochroman-2-ylmethyl)-
acetamide and 1.0 g of 5% Pd/carbon (50% water-moist), and the mixture
is heated at 110°C for 24 hours in an autoclave. The mixture is then cooled

10 to 50°C, and 3 bar of hydrogen are injected. The hydrogenation is complete
after 16 hours, and, after filtration and crystallisation, 4.1 g of (R)-2-

aminomethylchromane are isolated.

15

20

25

30
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R2
5 I
NH,
R o
R4

in which

R'to R* are each, independently of one another, H, A, CN, Hal,
10 OR®, COORS, CF,, OCF,, NO,, Ar, OAr, N(R®), or CON(R®),,

R isHorA,

A is alkyl having 1 to 6 carbon atoms,

Ar is phenyl which is unsubstituted or substituted by A, OR?,

CN, Hal, CF,, OCF,, NO, or N(R®),,

15 Hal i F, Cl, Bror|,

and their salts.

2. Enantiomers of the compounds of the formula |.

20 3. Compounds of the formula | according to Claim 1:

a) 2-aminomethyl-4-chromanone,

b) (R)-2-aminomethyl-4-chromanone,

c) (S)-2-aminomethyl-4-chromanone,

and their salts.
25

4. Process for the preparation of chromanone derivatives of the formuia |
according to Claim 1 and of their salts, characterised in that a compound

of the formula Il

30
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in which
R', R?, R?® and R* are as defined in Claim 1, and
R° is acyl having 1 to 6 carbon atoms, -CO-Ar or an amino-
protecting group,
10 is hydrogenated with the aid of a non-racemic chiral catalyst to give a
compouria of the formula Ili
R'" o
[ I
N—
15 RS 0 H
R4

in which R' to R® are as defined above,
and the radical R® is cleaved off.
20 .
5. Process for the preparation of chromanone derivatives of the formula |
according to Claim 4, characterised in that the catalyst is a transition-

metal complex.

25 6. Process for the preparation of chromanone derivatives of the formula |

according to Claim 4, characterised in that the catalyst is a transition-
metal complex containing a metal selected from the group consisting of

rhodium, iridium, ruthenium and palladium.

30 7. Process for the preparation of chromanone derivatives of the formula |

according to Claim 4, characterised in that the catalyst is a transition-
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9. Use of the compounds of the formula | according to Claim 1 as
intermediates for the synthesis of medicaments which have actions on

the central nervous system.

10
10. Use of the compounds of the formula | according to Claim 1 in the
synthesis of (R)-2-[5-(4-fluorophenyl)-3-pyridylmethylaminomethyl}-
chromane and its salts, characterised in that
a) a compound of the formula
15 Rt 5
| [ I
N—
R3 o "
R4
20 in which R', R, R*and R* are H, and R® is as defined in Claim 4, is
hydrogenated with the aid of a non-racemic chiral catalyst to give a
compound of the formula ill
R? 0
R2
R6
25 ] i
N—
R? o :
R4
in which R' to R® are as defined above,
30 in that

b) the enantiomerically pure (R)-compound of the formula llla
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enantiomerically pure compound of the formula |
R'" o
R2
15 I
NH,
R3
R4

in which R', R%, R® and R* are H, or a salt of this compound,
in that

d) the enantiomerically pure (R)-compound of the formula I in which R’

20

to R* are H is reduced in the usual way to give (R)-aminomethyl-

chromane,

in that

25 e) the resultant (R)-(chroman-2-ylmethyl)amine is converted into its acid-
addition salt, and the latter is converted in a known manner into (R)-2-[5-
(4-fluorophenyl)-3-pyridylmethylaminomethyllchromane and optionally
into its acid-addition salt, it aiso being possible to carry out the isolation
of the (R)-enantiomer from the enantiomerically enriched (R,S)-mixture

30 by crystallisation after step ¢) or after step d).



