.1 2 JAN 2905 1 Chromanone derivatives 5 10 15 20 25 30 The invention rel ates
to chromanone derivatives of the formula 1 RL NH2 1 in Ecwgﬁ?%$£ R4 are
each, independently of one another, H A CN, Hal, OR5, A , OCF3,
NO2, Ar, QAr, N(R5)2 or CON(R5)2, RS i§1H or A, Ais alkyl having 1 to 6
carbon atons, Ar is phenyl which is unsubstituted or substituted by A OR5,
CN, Hal, CF3, OCF3, N2 or N(R5)2, Hal islF, d, Br or 1, and their salts.
The invention also relates to the optically active forns, the racemates, the
enantiomers, and the hydrates Lo anpl e al cohol ates, of

t hese conpounds. Sim | ar conpogﬂﬁgﬁgﬁgﬁgfég?ggggé$n EP 0 707 007. The

I nvention had the object of finding novel conpounds which can be wused, in
particular, as internediates in the synthesis of nedicanments. It has been
found that tHe tweptiondelates tchehrosandre derivadives of thestarmwlaal e i nport ant

I nternedi ates for the preparati0ﬁ1of medi canments, in particular those which
exhi bit actions on the central negrvo system 5

5 R2
i
NH,
R3
R4
in which
. 10 R'to R* are each, independently of one another, H, A, CN, Hal, OR®,
COOR®, CF3, OCF3, 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’®,
15 CN, Hal, CF3, OCF,, NO, or N(R®);,
Hal is'F, Cl,Brorl,
and their salts.
20 The invention also relates to the optically active forms, the racemates, the
enantiomers, and the hydrates and solvates, for example alcoholates, of
: these compounds.
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 salts are
important intermediates for the preparation of medicaments, in particular

30 those which exhibit actions on the central nervous system.



10 15 20 25 30 -2 The invention relates to the chromanone derivatives of

“they their salts. Above and below, the radicals R, R2, |R3 ZRj R?[H;@nd R6 h
12 JAN 2005 forrmula | and ie the meanings indicated under‘I AN lae Ito
11, unless expressly stated otherwise._4dn the above formlae, Ais alkyl,
I's linear or branched, anti has 1 to 6, preferably 1, 2| 3, 4, 5 or 6 carbon
atons. Ais preferably nore ethyl, n-propyl, isopropyl, n-butyl, sec-butyl
or tert-b iethyl, further- tyl, furthernore also pentyl, 1-, 2- or

3- et hyl but y¥pe Inventioh r%tat@é t@tr%&hrwéndr@r@érWatlvésgvméfornw%md hexyl, 1-,
2-, 3- or 4-nethylpentyl, 1,1-, 1,2-, 1,3-, 1,2-, 2,3- or 3, 3-

di met hyl but ytheirlsalts: 2- et hyl but yl , 1 - et hyI 1 -nmethyl propyl, 1

thyl -2-methyl - propyl, 1,1,2- or 1, 2,2-trimethylpropyl. Ais particularly
pre erably methyl. Acyl has 1 to 6 carbon atons, preferably 1, 2, 3 or 4

b t Acyl i | Leuh ap t ' I t - '
Carbon 2 OTEARSY bok b, BRSHRAER. Ko RPRSBEP e F HEppot '
trisubStitutpehiditedundedthéIdemufddBio NS expréssty stitd®otherwiere RS is H
or A, and A i1s as defined above. Ar is preferably phenyl. Hal is preferably

F, d or Br. R‘, R2, R3 and R 4 are each, independently.of one another, H,

A tel, A EePareoR s Al lkgobdinggr or Driies bRy TS < T
articularly Brbrarty 30hY3 M, B8 beaéi St YA | préferkBiyheli a0HHer

more ethyl, n-propyl, isopropyl, n-butyl, sec-butyl or tert-buty!, furthermore

, 10 also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2 3- or 3,3-
dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1 i thyl-2-methyl-
propyl, 1,1,2- or 1,2,2-frimethylpropyl. A is particularly preferably methyl.

Acyl has 1 to 6 carbon atoms, preferably 1, 2, 3 or 4 carbdn atoms. Acyl is
in particular acetyl, propionyl or butyryl.

Ar is phenyl which is unsubstituted or monosubstituted, disubstituted or
trisubstituted by A, CF3, OR®, OCF3, CN, NO,, Hal or N(R%),, where R® is H
or A, and A is as defined above. Ar is preferably phenyl. |

Hal is preferably F, Cl or Br.

R' R? R®and R* are each, independently of one another, H, A, CN, Hal,
OR®, COOR®, CF3, OCF3, NO,, Ar, OAr, N(R®); or CON(RP),, where A, Hal,
Ar and R® are as defined above. R' is preferably H. R? is particularly pref-

erably H. R® is preferably H. R* is preferably H.

R®is acyl having 1 to 6 carbon atoms, -CO-Ar or an aming-protecting
group, where acyl and Ar are as defined above. R® is pan‘cularly preferably

acyl. |




R6 is acyl having 1 to 6 carbon atons, -CO Ar or an am mno-protecting group,
' "whete acyl and Ar are as defined above. R6 is particularly1QrgAﬁrﬁm§ acyl .
1 2 JAN 2005 3 5 10 15 20 25 30 The term "am no-protecting group”" 15 known
in general tern groups which are suitake for protecting (blocking) an am |
chem cal reactions. Typical of such groups are, in particul~is and relates

to o group against ir, unsubstituted or substituted acyl, aryl,

ar al koxynet hyl or aral kyl groups. 6ince the am no- protecting groups are
renoved after the desired reaction (or reaction sequence), their type and
size is furthernore not crucial; h wever, prefer- ence ijs given to those
havi ng 1- 20 Tiae berm tsmimd;proteqtimigt groupais Kndvre av gemerahten .archeelatesnp " acyl
group” shoul d be understood in the roadest sense  in connection with the

present proc@eupsiwhiel @ee sukelie fgf prieeting (Rleckngan aminm arqup a%@'ﬁ?‘l phatic,

' parti cul amemeRleRetRbnYSCE of SR St tks Bedjo Parfigrar SrshlhiuE °2 "

roxycar
especi@lly largir You sglbtmétr@fammos type
are al kanoyia(5 %ﬁ% aeatagagv r9l %F%g?onw ﬁg'nﬁs%%%ﬂé | ; par al kanoyl, such as
phenyl acetylprcnectmg groups ane rbmze;iIa%olthgfuesmcyr&aopona(pkmmn such as
phenoxyacetyl ; al koxycarbonyl, such, as net hox car bogyl, et ho@y?ar bonyl ,
2,2, 2-tri chi FQENEEXPSIrKPE BNdSize t?rfUEthPUHBE 'é‘?tI‘RSW'@

Ky oy o DR o GBS 18Tyl A I3 o o) in pBRRP s Rt - s

atoms. The term “acy! group” should be understood in the broadest sense

10 in connection with the present process. It covers acyl groups derived from
aliphatic, araliphatic, alicyclic, aromatic or heterocyclic carboxylic acids or
sulfonic acids and, in particular, alkoxycarbony!, alkenyloxycarbonyl, aryl-
oxycarbony! and especially aralkoxycarbonyl groups. Exarhples of acyl
groups of this type are alkanoyl, such as acetyl|, propicnyl and butyryl;

15 aralkanoyl, such as phenylacetyl: aroyl, such as benzoyl or toluyl; aryloxy-
alkanoy!, such as phenoxyacetyl; alkoxycarbonyl, such as methoxy-
carbonyl, ethoxycarbony!, 2 2,2-trichloroethoxycarbonyl, BOC or 2-iodo-
ethoxycarbonyl; alkenyloxycarbonyl, such as allyloxycarbanyl (Aloc),

aralkoxycarbonyl, such as CBZ (synonymous with Z), 4-m?thoxybenzyloxy-
20 carbonyl (MQZ), 4-nitrobenzyloxycarbonyl or 9-fluorenyimethoxycarbonyl
’ (Fmoc); 2-(phenylsulfonyl)ethoxycarbonyl; trimethylsiIyletrjoxycarbonyl
(Teoc), or arylsulfonyl, such as 4-methoxy-2,3,6-trimethylphenyisulfonyl
(Mtr). Preferred amino-protecting groups are BOC, Fmoc ind Aloc, further-
more CBZ, benzyl 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 forqula | covers all

these forms. |
30 '

Particularly preferred compounds of the formula | are




_carbonyl (MXZ), 4-nitrobenzyl oxycarbonyl or 9-fluorenylmthoxycarbonyl
(Fnoc); 2-(phenyl sul fonyl ) et hoxycarbonyi; trinmethylsilyletl oxycarbonyl
(Teoc), or arylsulfonyl, such as 4-nmethoxy-2,3,6-trine f%l%r&ezg'dﬁsul f onyl
(Mr). Preferred am no-protecting groupg .are BOC, Fnoc'r furt her-
nore CBZ, benzyl and acetyl. Particularly preferred protecting groups are
BOC and Fnoc. The conpounds of the formula | can have ome or nore chiral
centres and therefore occur in various stereoisonmeric florms. The formla |
covers aII gf’@%ﬁnﬁ@ﬂh@ﬁq |- Baghrofidndinky preferred conpounds of the formula |
are -4 | N 2005 a am nonet hyl - 4- chr omanone, b)

(R)-2-am noriE)t(IR/)I-2-an‘ummmeﬂ‘tyd}|4echroyna(nS)‘leZ ami nomethyl -4-ch rom anone, and
their salts. e |nvent|o rthernmore relates to a process for the
preparati on @f‘%ﬁ@m'mﬁm roReneas. @?ﬂh‘r’é” ?%ﬁﬁml a | according to Claim
1 and of their salts, characterised in that a corrpoundiof the formula Il Rl

010 15 20 25 30 R6 NCH Ii in which R, R2, R3 and R4 are as defined in
G ai m3, andrhe invention furthermore relates 1o a process for the preparation of chro-

manone derivatives of the formula | according to Claim 1 and of their salts,

characterised in that a compound of the formula li

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, |

is hydrogenated with the aid of a non-racemic chiral catalet to give a com-
pound of the formula I

R' o

R2

| |

R3
R4
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
can be hydrogenated with various non-racemic chiral rhodium/diphosphine

complexes to give enantiomerically enriched (2-acetylamiﬁ'omethyl)chro—
|




R6 is acyl having 1 to 6 carbon atons, -CO Ar or an am no- protecti ng group,
is hydrogenated with the aid of a non-racenic chiral cata L% No Lve a corn
pound of the formula | I | RI R4 in which RLto R6 are a éA Jabove,
and the radical R6 is cleaved off. R6 M HIIi In particular, it has been
found that (2-acetylam nonethyl)chronmen-4-one can be hydrogenated with
various non-racem ¢ chiral rhooi um di phosphi ne conpl exes to give
enantionerically enriched (2-acetylam rhonmethyl)chro 1 2 JAN[CC5 -5 5 10
15 25 30 "iadn oBne 28 IPaBSl floudl QAPLE ReRRADIEANAE a0bldingtaceniv ol di ng
racem - sation e 1 nvention o relates to a process f the preparation
of chromanongtioferi vatives of the fornula |, characterised in that the
non-racemc chiral catalyst is a transition-netal conpl ex. The catalyst is
particularly preferably a transiti on rretal conpl ex containi ng a netal
selected fr t he qgr.oup,con ti,n n| um _and
pal | adi um SEHBTISS s ok BroceRS et Pl ebBialBn g drifahe
preparsit | on elriveives of MORSNHR |, \Herd@erigéa i tht & Hof-racefmerfdier | sed n
that the cata yst

catalyst i |s a transmon metal complex.

The catalyst is particularly preferably a transition-metal complex containing
a metal selected from the group consisting of rhodium, iridium, ruthenium
10 and palladium.

The invention furthermore relates to a process for the preparation of chro-

manone derivatives of the formula |, characterised in that the catalyst is a

transition-metal complex in which the transition metal is complexed with a
15 chiral diphosphine ligand.

The following ligands may be mentioned by way of example:

Et
20

(S)-EtDuphos: CFL P
)

Et Et‘

. C
“PPh,
(S)-BINAP: C ‘ PPh,

30



_trarisition-rretal complex in which the transition netal is conplexed with a

chifal di phosphine |igand. The follow ng |igands may be ngrk iJANe

Py way of

exanpl e: (S)-EtDuphos: (S)-BINAP: 1 2 JAN 2005 5 10 15 20 25 (S)- Tot Bl NAP:
where Too is (S,S)-Chiraphos: 6 CH33 PhgP PPh2 0 O

10 15 20

(S)-ToIBINAP:

I PTol,

where Tol is ‘Q—CHs,
10 (S,S)-Chiraphos: > ",

PhLE  PPh,
0" "o
15 _
(S,S)-DIOP: .
|
PPh, PPh,
20  (S,S)-Skewphos (BDPP):
] PPh, PPh,
0. O
™Bu
25 |

(S.S)-BPPM: C 7N
\ PPh,

30

(S, S)-DLOP: PPh2 PPh2
(S, S) - Skewphos (BDPP): (S, S)-BPPM 30 12 JAN 2005 7 (R R)- Nor phos:

"‘t,PTolz

PPh2 5



25 30 (S,R -BPPFCH: (S,R)-PFctBu: Fe 4Z;6-PPh2 P(tBu)2 PPh2 Fe Depending
on the choice of the R) or (S)-enantioner of the |igand L? tﬂﬁ qﬁgt al yst,
the (R)- or (S)-enantioner is obtained in excess. Precur rJ o¥“Yfhe chiral
| i gands are conpounds such as, for exapple, Rh(COD)20rf

(cycl ooctadi enyl rhodiumtriflate), [Rh( )CI]2 Rh(CCD)ZBF4 [Ir(COD)C] 2,
| r (COD)2BF4 or [Ru(COD)Cl2],,. The conpounds of the formula | and al so the
starting materials for their preparation are furthernore prepared by
chem cal reactions which are knqwn per se, as described in the literature
(for exanple in the standard workks, g as Houben-Weyl, Methoden der

or gani schen g}sghle |%I\/&et hods of #c Chemistry], Georg-Thiene-Verlag,
Stuttgart), ( tP%%I se und ction conditions which are known and
suitable for the 1 2 JAN 2CC5 -8 5 40 15 20 25 30 said reactions. Use can
al so, be nmade here of variants whi cppare known per se, but are not
mentioned here in greater detail. |If désired, the starting materials can
also e formed in situ, so that they are not isolated fromthe reaction

m xture, but are instead immedi ately n-

OH

PPh,
(S,R)-BPPFOH:
Fe

é>—|3ph2

10

P(tBu),
<7 PPh,

(S,R)-PFctBu:
15

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
j Precursors for the chiral ligands are compounds such as, for example,
Rh(COD),OTf (cyclooctadienyirhodium trifiate), [Rh(COD)ClI]2,
Rh(COD).BF4, [I(COD)Cl];, Ir{COD).BF, or [Ru{(COD)ClL]..

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 exampte in the standard
works, such as Houben-Weyl, Methoden der organischen Chemie
[Methods of Organic Chemistry], Georg-Thieme-Veriag, Stuttgart), to be

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



verted further into the conpounds of the fornula I. Sone of the conpounds of
the formula Il are known; the unknown com pounds can eisim%@repared
anal ogously to the known conpounds. The conversion of d of the
formula Il into a compound of the formya | is carried out in accordance
with the invention using hydrogen gas wth the aid of a non-racem c chiral
catalyst in an inert solvent, such as, for exanple, nethanol or ethanol,
foll owed by racem sation-free renoval of the radical R6, as defined above.

Sui tabl e i neghigrRla¢ABRS. BEE chbldtEhEiRIe Rdre SHARMBhE WAk rediriospersuch as
hexane, petroleum ether, benzene, toluene or xylene; chlorinated hydro-

car bons, sucbeabuttanemmmnemmyddehme in gfediec ldetaibet hane, tetrachl oro-
met hane, chl orof orm or dichl or omet hane; al cohols, such as isopropanol, n-
propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-

propyl ether L1 ah £ 0, as

et hyl ene gl ygode%%ﬁong% W’?QR‘%&@? %ép%éga(ﬁg? W?ée‘yn@‘ ‘lg’g'} ng)ﬁh%t t?'ﬁ%y%nta et her
(diglybe); kpbppefatedfdn &% ﬁ@ﬁ;enen&furbUB@@@Qnstéaudme@eu@lyé\@n acet anmi de,
di nethylacetam de or dimethyl formam de (DMF): nitriles, such as

acet oni t ri | evededdurhesnbhtrescanpgundset thiedprméladesi red al so nmi xtures of the
said solvents with one another or m xtures with water. The reaction tine in
t he enanti osel ective hydrogenation is between a few mnutes and 14 days,

Senent 19, on e SR SUPAHISH wRTBehlS LARFURI HETRRFRRA Gt ot vecr ©
A Lo et e e
version of a compound of the formula Il into a compound of the
formula | is carried out in accordance with the invention using hydrogen
gas with the aid of a non-racemic chiral catalyst in an inert solvent, such
as, for example, methanol or ethanol, followed by racemisation-free
removal of the radical R, as defined above.
15
Suitable inert solvents are furthermore, for example, hydrocarbons, such
as hexane, petroleum ether, benzene, toluene or xylene; chlorinated hydro-
carbons, such as trichloroethylene, 1,2-dichloroethane, tetrachloro-
methane, chloroform or dichloromethane; alcohols, such as isopropanol, n-
20 propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diiso-
propyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl monoethyl ether, ethylene glycol dimethy!
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°.




~exanpl e, between 3 and 20 hours. The hydrogenation is carried out under
1-200 bar of hydrogen, preferably at 3-100 bar. The rack@i JANi 2)85free
renoval of the radical Rs, where R6 is acyl, is carried out, for exanple,
using NaCH or KOH in water, water/THF, .wp er/ di oxane or aqueous
hydrochloric acid at tenperatures between O and 100. The |iberation of the
conpounds of the fornmula | fromtheir functional derivatives, i.e. the
renoval of the radical R6, where R6 is an am no-pro- tecting group, is known

fromthe |itpracafaystdubsiate efivastusugily betvisdn nd00000EndIs40, pher exanpl e
T.W Geene, PPGM Wits, Protective Goups in Oganic Chemstry, 2nd Edn.,

W ey, New Miowarly pesferablpfrom kd€i08adi1: 100 themraatigndine ssthensforEdn. , Georg
., Use can also.b de here of

Var ant s i, SR, ReBseTyREng20 heirs. The isroammtce B aRird obhUgHRia: or
detail. A basen tﬁﬁﬁ;g@,ﬁgﬁwlg%t%@w@b&?d into the associ ated

f
aci d-addi tion sat?%r usi'ng an rexanple by reaction of equival ent
amounts of the base and the acid in an inert solvent, such as ethanol,
foll owed by evapo- ration. Suitable acids for this reagtion are, in
particul ar, Thesacethisationifiee repmyns! of the tadical Ricwherelt ds egyk és carnigd, it is
possi ble to use,inorganic aci for anpl e sul furi Ci itric acid,
hydrohal i ¢ a@4tgfor %’@grl‘\élﬁsuﬂ%ﬁﬁqr'cﬂr i%ﬁﬁdEi"ﬁﬁﬁF' ‘Yﬁ’ﬂ?’tg'fgmagé@\a‘ioa?n%hosphori c
aci ds, such I &go@f& I o nﬁ% ' ' @@or e organic
acids, in paﬁs?@tﬁ ar [ gﬁﬁﬁ'&&g‘? |gtct)(/ecl [ ({nggglém%%? Pc,r{d;f%rrét ic or
het erocycl i ¢ nonobasi ¢ or pol ybasic carboxylic, sulfonic or sulfuric acids,

for ex;i\ le formc acid, acetic acid, propionic _acid, pivalic acid,
di ethyl'dcet i Ehadibaration efithe weirpungsithe forauila | figmheicfungtioaal f umari c

ai uconi o ac gemalvssie fetaarel 8 bR RGET R, Bt RO R Rl arfibb@S: 5°)a
2gUs -10 5 lfgclirgdoup, is known from the literature for the respective protecting
group used (for example T.W. Greene, P.G.M. Wuts, Protective Groups in
Organic Chemistry, 2nd Edn., Wiley, New York, 1991 or P.J. Kocienski,
15 Protecting Groups, 1st Edn., Georg Thieme Verlag, Stuttgart - New-York,
1994). Use can also be made here of variants 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 evapo-

ration. Suitable acids for this reaction are, in particular, those which give
physiclogically 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

acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid,




_met hane- or ethanesul fonic acid, ethanedisulfonic acid, 2- hydr oxyet hane-
sul fonic acid, benzenesul fonic acid, p-toluenesulfonic acid, naphthal ene-

nono- and -disul fonic acids, and laurylsulfuric acid. Sal{< vh 2383y si ol ogi -
cally unacceptabl e acids, for exanple picrates, can be used for the isola-
tion and/or purification of the compound@-of the fornmula I. On the other

hand, conpounds of the formula | can be converted into the corresponding
netal salts, in particular alkali nmetal or alkaline earth netal salts, or

o SRR TRRRAS  SoP R 5%A SRS
The | t] t he: 19 th h
T AT L BB SRt e SRR

medi cament s, mghbCAn@'-Gisafekiciadidy er/blLeNsuIRINct A6d CRaltS with pfyYRISgi- Syst em
are described, for exanple, in EP 0 707 '007. The invention accordingly

rel ates in peallyiundcoeptable laeidss éoragxarmyde ocnatas) dan hef usedsfor shengaia-

according to . Caiml in_the synthesis of
(R - 2-7 5- ( 4-lia BPaioR amfisaBon pF the, SomPRYIdSPHBRIORPHIECT ommne and i ts
salts, characterised in that a) a conpound of the formula Il Rl a 25 30 R6

NHIi R4 inwiich R, R, R3 and R4 are H and R6 is as defined in Caim
4, is hydro-QOgenReiotidenhary, tddtnpouhdefofaha forniig ¢ bn behédrdlereatinly/sie to give a
conpound of the fornula I'll 1 2 JAN 2005 . _
corresponding metal salts, in particular alkali metal or alkaline earth metal
salts, or into the corresponding ammonium salts using bases (for example
10 sodium hydroxide, potassium hydroxide, sodium carbonate or potassium

carbonate).

The invention furthermore relates to the use of the compounds of the
formula | as intermediates for the synthesis of medicaments. Correspond-
15 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
of the formula | according to Claim 1 in the synthesis of

20 (R)-2]5-{4-flucrophenyl)-3-pyridylmethylaminomethyljchromane and its
salts, characterised in that

a) acompound cf the formula li

R' o

25 | | I
N—
H
RS O
R4
in which R', R?, R>and R are H, and R® is as defined in Claim 4, is hydro-

30 genated with the aid of a non-racemic chiral catalyst to give a compound of

the formula Il




-11 510 15 20 25 30 R6 NHIII R4 in which R to R6 are as defined above,
in that b) the enantionerically pure (R)-conpound of the f la Ilia R6
NCH R4 is obtained by crystallisation fromthe resul thdt Jg&g%lngonerically
enriched mxture of the (R - and (S)-c ounds of the formula I1l, in which
R to R6 are as defined above, , inthat c) the radical R6 is renoved from
the resultant (R)-conpound of the formula Ilia, in which RL to R6 are as
defined above, to give an enantionerically pure (R)-conmpound of the formula
Il RENH2 I R4 in which R, R2, RR3 a8d R4 are H, or a salt of this conmpound,
in that d) the enantiorreriRgaIIy pur ey (R) - conpound of the formula I in which
Rl to

R4
in which R" to R® are as defined above,
in that
b) the enantiomerically pure (R)-compound of the formula illa

R" o
R2

R€&
|

v MN=p

RS 0
R4
is obtained by crystallisation from the resultant enantiomerically enriched
mixture of the (R)- and (S)-compounds of the formula lll, in which R’ to R®
are as defined above, ,
in that
c) the radical R® is removed from the resultant (R)-compound of the formula -
INa, in which R' to R® are as defined above, to give an enantiomerically
- pure (R)-compound of the formula |
R" o
R2

NH,
R3

R4

1

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 | in which R to
R* are H is reduced in the usual way to give (R)-aminomethylchromane,
in that




R4 are His reduced in the usual way to give (R)-am nonethyl chromane, in
that 4 2 JAN 2005 -12 5 10 15 20 25 e) the resultant 12 JAN 2005

(R -(chroman-2-yl methyl)am ne is converted into its acid- addition salt, and
the latter is converted in a known nmanne into (R-2-[5- (4-fl

uor ophenyl ) - 3- pyri dyl net hyl am nonet hyl ] chromane and optionally into its
acid-addition salt, it also being possible to carry out the isolation of the
(R -enantionmer fromthe enantionerically enriched (R S)-m xture by crys-

tallisation fth@re%l?@?tﬁh)g(Ehi‘i‘fnﬁé‘ﬁ-ZSJIfﬁiéttm)arﬂ'i*ﬁé i5 RURGEHED ity s hRidor

relates to tHe use o e ‘conpounds 0 formula | as internediates for
t he synt hesiaddifiomreditcana thislatier ihcemberted in aknownsnamnerhetoci@t2-§8- ner vous
system The carbonyl group in the conpounds of the fornula | according to

the i nvent i(@rfluarapbenyldueyndyimethirminomethulichsamenerans erionalydil® ng chr o-
o adkar ity S adition S§ WaBe baia Bo%ple if 48080 e el Bl it yor ™ ©

o . - €S o
CFor ey RGN EGRthE ShaRliomeritaly BnfBRed (RE)IXARE BRETSOTR: o "
Acadeni ¢ Pr aaflisaliBADfter sty ccomaftertstepad). reacti on conditions. The

(R) - (chroman- 2-yl net hyl ) am ne synt hesi sed fromthe conpound of the fornmula
| according to the invention in which R to R4 are H by Wl ff- Kishner

o - addi ¢ oS erBhabBBAre Snet I RS of the SoFRBURILBAE" 0 ' ot e
into (R -2- [f'érrhﬂllaﬂé‘Qirﬁ@ﬁ?%ﬁ%ib%%s;ﬂ‘opMéchgyﬂ\tﬁ%i%ydf&?édléﬁiﬁbhw Whlthe@isit in a

known manner (lit.: EP O ). (Chroman-2-yl methyl)am ne can |ikew se be
preparHyl f r cactiorsompthendendfal nervous system.

The carbony! group in the compounds of the formula | according to the
invention can be reduced for the preparation of the corresponding chro-
mane derivatives of the formula | by a Wolff-Kishner reduction (for example

15 Paradkar, M.V. et al, in J. Chem. Res., Synop. 1998, 6, 318-319) under
conventional reaction conditions or by noble metal-catalysed hydrogena-
tion (for example P.N. Rylander, Hydrogenation Methods, Best Synthelic
Methods, Academic Press, 1985) under conventional reaction conditions.
The (R)—(chrdman-2-ylmethyl)amine synthesised from the compound of the

20 formula | according to the invention in which R’ to R* are H by Woilff-
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-fluorophenyl)-3-pyridylmethylaminomethyl]chromane
in a known manner (lit.. EP 0 707 007).

25
(Chroman-2-yimethyllamine can likewise be prepared from a compound of
the formula ili in which R’ to R* are H in accordance with the following
reaction sequence 1:

30



the formula | I I in which R to R4 are Hin accordance with the foll ow ng
reaction sequence 1: 30 1 2 JAN 2005 -13 5 Reaction seqlgzngENldﬂ 0 H Pd/C,
H2 1 2 OH 10 1. Base 2. Acid 3 Pd/C, H2 H[acid] 15 20 g?ting from
t he conpound N (4-oxochroman-2-yl net hyl acet amde 1, the carbonyl group is
hydr ogenated to the hydroxyl group with noble-netal catalysis, for exanple
using Pd on carbon (50% water-noist), to give the conpound
N- (4- hydr oxychroman- 2-yl net hyl ) acetam de 2. The acetyl group is cleaved off
usi ng a basered@fore¥edidreespdi um hydroxi de. Addition of an acid gives the
acid-addition salt 3 of 2-am nonethyl chroman-4-o0l. A further noble
net al - cat al ysed hy8rogenati on generates the acid-additidh salt 4 of
2- am nonet hyi pne. Reaction of the enantioneri pure conpounds, i.e.
reaction of oxdthr oman- 2- yP#Et Hyl ) acet Nt h h»[ydr ogen with
nobl e- et al ,i, CH > N. CH

3

5 A Y

OH

1. Base H

2. Acid 0

3
Pd/C, H, H
- llli [acid]
0 7 H

15 Starting from the compound N-(4-oxochroman-2-yimethyl)acetamide 1, the

10

carbonyl group is hydrogenated to the hydroxyl group with noble-metal
catalysis, for example using Pd on carbon (50% water-moist), to give the
compound N-{4-hydroxychroman-2-yImethyl)acetamide 2. The acetyl group
is cleaved off using a base, for example sodium hydroxide. Addition of an
20 acid gives the acid-addition salt 3 of 2-aminomethylchroman-4-ol. A further
noble metal-catalysed hydrogenation generates the acid-addition salt 4 of

2-aminomethylchromane.

Reaction of the enantiomerically pure compounds, i.e. reaction of (R)}-N-(4-

25

oxochroman-2-ylmethyl)acetamide, with hydrogen with noble-metal cataly-
sis gives (R)-N-(4-hydroxychroman-2-ylmethyl)acetamide. Subsequent
removal of the acety! group gives (R)-2-aminomethylchroman-4-ol and,
depending on the work-up, its salts. Noble metal-catalysed reduction gives

(R)-2-aminomethylchromane, and, depending on the work-up, its salts.




_sis gives (R -N-(4-hydroxychroman-2-yl net hyl )acetam de. Subsequent renoval
of the acetyl group gives (R)-2-am nonethyl chr oman- 4- ol an|d JR’? l’dgil ng on
the work-up, its salts. Noble netal -catal ysed reduction gi vgs

(R) - 2-am nonet hyl chromane, and, depending on the work-up, its salts. OH 30 1
2 JAN 21' 305 -14 5 10 15 20 25 Anal ogous internmedi ates in the reaction of
(S)-N-(4-oxochroman-2-yl- nethyl)acetam de are

(S)- N (4-hydroxychroman-2-yl et hyl ) acet am de and

(S)-2-am normhano @hé%‘t@ﬁnédﬁites hhe ﬂ’é‘é‘éﬂbh%’f’(Sﬁﬂtﬁf Qf&Hrbﬂﬁ%Nﬁ?l relates to
t he conpounds N- (4- hydr oxychr oman- 2- yl net hyl ) acet am de, b)

(21) aEnR;]o get hyﬂnem)f[b)r?mietaﬁnm are)(SOFﬂ-{?WdrMhmah@Mﬁylmmﬂn}de) awkt am de,
a chr oman
(S)- N-(4- hyﬁ@@ﬁﬁ%ﬁtijrﬁﬂta{wﬂﬂcet amide and f)

(S)-2-am nonet hyl chroman-4-ol. The invention furthernore relates to the use
of the above-descri bed com pounds a) to f) in the synthesis of

(R) - 2-%5- (4-The ahvartieonthereiory likéWise réRitéyicAiHe dndschromane and its

salts. It is furthernmore possible to prepare (R S)-2-am nomet hyl chronane and
its salts, anNgdempdroryshromiany2-yimethiybecetamids, a racemate, directly in a
one- pot regtp:t%on fromN- (4- oxochr man- 2- yl met hyl ) acet am de by am de

cl eavage ) \ﬁ@H“BS”eﬂ@ﬂ ove and below, all tenperatures are given

in G Intheof @) g@g@@%&hﬁﬁayﬁﬂmn&&&am.dé“,ﬂfk Up" means that vater

d) (R)-2-aminomethylchroman-4-ol,
10 e) (S)-N-(4-hydroxychroman-2-ylmethyljacetamide and
f) (S)-2-aminomethylchroman-4-ol.

The invention furthermore relates to the use of the above-described com-
pounds a) to ) in the synthesis of (R)-2-[5-(4-fluoropheny!)-3-pyridyl-
15 methylaminomethyl]chromane and its salts.

It is furthermore possible to prepare (R/S)-2-aminomethyichromane 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
20 followed by reduction.

Above and below, all temperaturas are given in °C. In the following exam-
ples, “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
25 the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica

gel.
30



PHis, if necessary, adjusted to a value of between 2 and 10, depending on

the constitution of the end product, the mxture is extra tﬁd I(\guﬁfthyl |
ace- tate or dichloronethane, the phases are separated, the oljg n‘ig phase is
dried over sodium sul fate and evapor at gq and the product is purified by

chromat ogr aphy on silica gel and/or by cr’:’ystal lisation. Rf values on silica

gel. 30 1 2 JAN 2005 -15 5 10 15 20 25 30 Exanple 1: (1) 35.1 g of

N- (4- oxochr oman- 2-yl net hyl ) acet am de are suspended in 90 m of toluene, and

1.6 m of aEQaﬂb |d 4ol ar sol ution consisting of [Rh((S)-Tol Bl NAP) (COD)d ]
I n toluene, are added under inert conditions. This suspension is

hydr ogenat ed(1i)n an3adt@of Av@-akocthiOmzac2-9imémdnacstamide drd 80§periideein 12
hours, enantionerically pure (> 99% ee -?R) - N-?4- )

oxochr oman- 2§ m&af fgiupheecaadilde m! of er G mdiimotarsabytiarooonsigtingof oom t em
erature. Dryy ; . -N- (4-oxochronman- 2-yl met hyl ) -

gcet ani de. ([5&%%é%§P%é§f9ﬁ)ﬁbﬁ @Pﬂ@é’aﬁrg Qifcl:eéﬁi‘rm 'néﬂs?@n%%ﬁ- wat er .

After S5additq b3 i = %‘QP‘S 2 m de, the
m xture is rgﬁﬁu%gégg&%fg iﬂgﬂé@ﬁ%éﬁé} géootlﬁé?@gﬁgég?é‘é?ub}%ﬁ%@ S

extracted thame 100h@sAftet h2 MbBrs; temantiomerieglly pard ¢098% e} (RLNl-(4and the sol -

vent is subsequently distilled off under reduced pressure. The residue is
taken up i n SXPGAroFANZyliMethyaseiamide ig crystalmadoy caglingattaeem - preci -

b ated (R - Bel e BRYMY GUES TRb's B (RINY22G RIS AE 2y b o ©fF an
acetamide.
. 10

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

15 vent 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-
pitated {R)-2-aminomethylchroman-4-one hydrochloride is filtered off and
dried. Yield 9.55 g.

20 Example 2:
Preparation of R)-2-aminomethylchromane from (R)-2-aminomethyl-
chroman-4-one hydrochioride for the further synthesis of (R)-2-[5-(4-fluoro-
phenyl)-3-pyridylmethylaminomethyljchromane and its salts analogously to
EP 0 707 007:

25
9.55 g of {R)-2-aminomethylchroman-4-one hydrochloride are hydrogen-
ated at 50°C and 7 bar of hydrogen with 950 mg of 5% Pd/carbon (50%
water-moist) in 100 mi of methanol to give (R)-2-aminomethylchromane.
The hot-filtered solution is evaporated to 50 ml ahd cooled, and the pre-

30 cipitated product (R)-2-aminomethylchromane is filtered off and dried
(yield: 8.04 g).




Exampl e 2: Preparation of R)-2-am nonethyl chromane from (R)-2-am nonethyl -
“chroman- 4-one hydrochloride for the further synthesis of (R)-2-[5-(4-fluoro-
phenyl ) - 3- pyri dyl met hyl am nonet hyl ] chromane and its salts | PQMS| y to EP
0 707 007 9.55 g of (R -2-amn nonethyl chyg onan- 4-one hydr ol:%rgfl\?de’h‘fére
hydr ogen- ated at 50C and 7 bar of hydrogen with 950 ng of 5% Pd/carbon (50%
water-noist) in 100 mM of nethanol to give (R)-2-am nonethyl chromane. The
hot-filtered solution is evaporated to 50 ml and cool ed, and the pre-
ci pitated product (R)-2-am nonethylchromane is filtered off and dried
(yield: 8.04 g). 5 10 15 20 25 30 -16 1 2 JAN c25 Exanple 3: Alternative
synt hesi s f Exdrhsie@-epar ati on of (R)-2-am nonet hyl chromane from
N- (4- oxochroman-Z-yT'met hyl )acetam de for the further synthesis of
(R) - 2- [ 5- ( 4-Alteraatipd spgthess-foy thelprapsraljornaf (RindaminpER! OMA® its salts
anal ogously to 707 007: (1) 20. f . -

N- ( 4- oxochrJF%[H5@1@1%8?%9"3%%{3@?9@3’%5%8?%?'QEJP(/QF futhes syRtnesis 9101 Lene at
70C a hydr 18t esl U i it th 2 g of
gl (?ggﬁ}j ggﬂb%rﬁhégpp% %@a\,ﬂlﬂ@ﬁw)ﬂaﬁ"ﬁorﬁ%yl]@rﬁr&w@m :

5% Pd/ car bon ter- ydro- genation solution is

filtered, anghifshen#logoesipto ER) O ROYHATydr oxychroman- 2-yl net hyl)acet am de
crystallises at -10C. Drying gives 19.g of (R -N(4-
hydr oxychr oman- 2-yl met hyl ) acet am de. (2) 18.99 g of

% Dol o 8 SO ARl o i oo
70 mil of toluene at 70°C and hydrogenated for 15 hours at 70°C and 3 bar
10 of hydrogen with 2 g of 5% Pd/carbon (50% water-moist). The warm hydro-
genation solution is filtered, and the compound (R)-N-(4-hydroxychroman-
2-yimethyl)acetamide crystallises at —10°C. Drying gives 19.g of (R)-N-(4-

hydroxychroman-2-yimethyl)acetamide.

15 (2) 18.99 g of (R)-N-{4-hydroxychroman-2-ylmethyl)acetamide and
7.5 g of sodium hydroxide are heated at the refiux 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-
20 chroman-4-ol precipitates. Drying gives a yield of 19.26 g.

(3) 19.2 g of (R)-2-aminomethylchroman-4-ol hydrochloride are dis-
solved in 300 m! 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

25 filtrate, (R)-2-aminomethylchromane crystallises (yield 15.5g).

Example 4:
One-pot synthesis for the preparation of R)-2-aminomethylchromane from

N-{4-oxochroman-2-ylmethyl)acetamide for the further synthesis of (R)-2-
30 [5-(4-fluorophenyl)-3-pyridylmethylaminomethyljchromane and its salts |

analogously to EP 0 707 007:



in 150 M of water. The product is subsequently extracted with MIB ether,
the solution is evaporated, and the residue is taken up_in 80 nl of ethanol.
After addition of 10 m of 37% HCl, the hydrochl oride ? (.’RNEUﬂ&m nonet hyl -
chroman-4-ol precipitates. Drying givesqp_yield of 19.26 g. (3) 192 g of
(R) - 2-am nonet hyl chr oman- 4- ol hydrochl oride are dis- solved in 300 m of

nmet hanol and hydrogenated at 50C and 7 bar with 2 g of 5% Pd/ carbon (50%
wat er-noi st). After filtration and evaporation of the filtrate,

(R) - 2-am nonet hyl chromane crystallises (yield 15.5g). Exanple 4: One-pot
synthesis for the preparation of R)-2-am nonethylchromane from

N- (4- oxochr ordihme of BréevhiiC) arecaddedito 735 ¢ b NF(4- ~dkmohregankzyinetby! { R) - 2-
[5-(4-fl uorophenyl - 3- pyri dyl nmet hyl am nonet hyl ] chr omane ang_‘lts salts

anal ogous! y AGGLERIQS 208 100g-0f £3 PRCaTboDH S0%walermastioana e BHAHE of 5.5 M

HCI dd d 1.0
0 oo ook B 108 AL Th R BT LRRRY .0 3,
hours §n an t6l509€| ana 3 Eaﬁomyﬁrugen Ia?enrkjeaeeovhe%ydwge‘i%ona@@oﬁ] bar of
hydrogen are inj ected. The hydrogenation is com plete after 16 hours, and,

after filtr gleteaferd1@hputsalands afteofiltration apdotry$tR)lisationdiagret (RF<hr omane

are isolated. 30 -18 Pﬁtent Clains, 1. Chromanone derivatives of the fornmul a
| RLO aminomethylchromane are isolated.
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10 15 20 25 30 in which R to R4 are each, independently of one another, H,
A, CN, Hal, OR5, COOR5, CF3, OCF3, N2, Ar, OAr, N(R5)2 or CON(R5)2, R5
isHorA, Ais alkyl having 1 to 6 carbon atons, Ar is phénZIIJMiE@Fis
unsubstituted or substituted by A 0?5,_1 CN, Hal, CF3, OCF3, NO2 or N(RS)2Z2,
Hal islF, A, Br or I, and their salts. § Enantioners of the conpounds of
the formula 1. 3. Conpounds of the fornula | according to Caiml: a)

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

(S)-2-am nonet hyl - 4- chr omanone, arﬁafet}?iql AAkts. 4. Process for the
preparation of chromanone derivatives 0 ﬁe ormula I according to Caiml|

and of their {s@hrématbae Aeti9ativetlof thetfbahu conpound of the formula Il 1 2
JAN 2 35 -15 11 5 10 15 in vvhichRI1?1, R2, R3 and R are as defined in Caiml,

and 0
R2
5 |
N o NH,
R4

in which

R'to R* are each, independently of one ancther, H, A, CN, Hal,
10 OR®, COOR®, CF3, OCF;, NO,, Ar, OAr, N(R®); or

CON(R):,

R® is Hor A,

A is alkyl having 1 to 6 carbon atoms,

Ar is phenyl which is unsubstituted or substituted by A, OR®,
15 CN, Hal, CF3, OCF3, NO or N(R),,

Hal isIF, Cl, Brorl,

and their salts.
2 2. Enantiomers of the compounds of the formula 1.

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

a} Z2-aminomethyl-4-chromanone,

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

and their salts.

4. 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 I




R6 i.s acyl having | to 6 carbon atons, -CO Ar or an am no- protecting group,
‘i's hydrogenated with the aid of a non-racem c chi rfitl c_@’tg{az%ﬁt to give a
conmpound of the formula Il RL R6 N-H R4 20 25 30 i2n R to R6 are as
defined above, and the radical R6 is+4gleaved off under acidic conditions.

1l 5. Process for the preparation of chromanone derivatives of the fornula
| according to Claim4, characterised in that the catalyst is a transition-
metal conplex. 6. Process for the preparation of chromanone derivatives of
the formula | according to C &' 4ey characterised in that the catalyst is a
transition- metal conplex_contai a netal selected fromthe group
consisting of rhodium Yydi heni umpgnd pal | adium 7. Process for the
preparation of chromanone de of the fornulayl according to Caim
4, characterised in that the s at,transition 12 JAN 1-,5 -20 5 10
15 netal conplex in which t r.etal is conplexed with a chiral

di phosphi ne ligand. 8. of tlhe conpounds of the fornmula | according to
Caign 1 as internediates for the synthesis of nedicanents.

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
compound of the formula I}
R'" o
R2
\ i

15 R3 9]
R4
in which R" to R® are as defined above,

and the radical R® is cleaved off under acidic conditions.

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.

5 6. Process for the preparation of chromanone derivatives of the formula |
5 » agw
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.

40 7. Process for the preparation of chromanone derivatives of the formula |
according to Claim 4, characterised in that the catalyst is a transition-




,9. Use of the conmpounds of the fornula |I according to Claim1 as

intermedi ates for the synthesis of nedicanents which have aﬁéim ,Qni: t he
central nervous system 10. Use of the conpounds of the f orlmdl &~ w@etor di ng
to CQaimlin the synthesis of .20 -

(R -2-[5-(4-fluorophenyl)-3-pyridyl met hyParri nonet hyl]- chromane and its
salts, characterised in that a) a conpound of the formula Rl o 20 25 30 R6
N~ HI11 R4 in which RL, R2, R3 and R4 are H, and R6 is as defined in Claim
4, is hydrogepaifEomplex ifehrRihthaftrahsift fkef TS Sofitld@ld Wik @l orifal t0 give a
conpound of the formula Il RLR6 NHIIIl R4 inwhich R to R6 are as
defi ned above,diphosphiae ligentdhe enanti onerically pure (R)-conpound of the
formula Ilia 1 2 JAN 2005 -21 5

8. Use of the compounds of the formula | according to Claim 1 as

5 intermediates for the synthesis of medicaments.

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 I 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 R" o
R2 RS
| | 1
N—
R3 ° :
R4
20 . . 1 p) 3 4 6 - . . ' . .
: inwhich 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 Il
R" o
R2
RE€
25 | i
N~
RS O "
R4
in which R' to R® are as defined above,
30 in that

b) the enantiomerically pure (R)-compound of the formula llla



10 R4 is obtained by crystallisation fromthe resultant enantionerically
- enriched mxture of the (R - and (S)-conpounds of the fornula 111 I n which
R to R are as defined above, in that c) the radical R6 {3 dANOZ08 from the

resultant (R)-conpound of the forrmula Ilia under acidic conditions,
which R to Ra are as defined above, te4give an enantionerically pure
" conpound of the formula 1 R 15 Ti 1 1 I NH2 20 25 30 R4 in which R,

R3 and R4 are H, or a salt of this conpound, in that d) the
enantionerically pure (R)-compound of the formula | in which R to R are H
is reduced in the usual way to gRle (f) -am nonmethyl- chromane, in that e)

the resultant (R)-(chroman-2-yl nethyl jam ne is converted into its acid-
[ arted i géa known manner into (R)-2-[5-
into
K 2 to carry out the isolation
of the (R)-enantioner fromthe antrererisgdl | yHenri ched (R S)-mi xture

its acid-addition salt, it al sg

honetihyl ] th omane apg optionally
g pgssib

o
crystallisation after stepRY or jafter step d).

10

15

20

25

30

R4
is obtained by crysta;llisation from the resultant enantiomerically enriched
mixture of the (R)- and (S)-compounds of the formula lll, in which R'to
R® are as defined above,
in that
¢) the radical R® is removed from the resultant (R)-compound of the
formula llla under acidic conditions, in which R' to R® are as defined
above, 10 give an enantiomerically pure compound of the formula |
Rl
Rz

NH,

R2

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 | in which R’
to R* are H is reduced in the usual way to give (R)-aminomethyl-
chromane,
in that
e) the resultant (R)-(chroman-2-ylmethyl)amine is converted into its acid-
addition saft, and the latter is converted in a known manner into (R)-2-[5-
(4—ﬂuorophenyl)-s-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).

R21

by



