e3eyc DL(6JTht| 1 *@00002 Chroman derivatives 0 9 APR 2003 The invention
,rel ates to chr mmnm Mﬁmlves of the formulal XR3 RZ/ ~Nw !l QR- R s in
which R1L is ac

6 C atons, -CO RS or an am no protective group,
R2 is Hor alkyl hawbg 1-6 C atons R4 i.n each cas ndently
of one another are H, al kyl having ?@gén ?erwatél\l,e Hal or 0?%2%

phenyl which is unsubstituted or nono- or disubstituted by al kyl haV|ng 1-5
C atonms, OR2 or Hafthe lhvntsorH tenite® tal chBofan CderRfatAfel, oEndcHeei r
salts. The inventipg, . Alsprelates to the optically active 20 forms, the
racemates, the enantloners and al so ¢ he hydrates and sol vates, e.g.
alcoholates of these conpoungs. Si |Iar conpounds are dlsclosed in EP O
707 007. 25 The invention was , oR, t heR8&bj ect of finding novel
conpounds whi ch can be used, i | as intermediates in the

synt hesi s of nedicanments. 30 IX < dund that the conpounds of the
formula | and their salts are _nporﬁ%nt InterRediates for the preparation
of nmedi canments,sin particularRof t hose which show, for exanple, actions on
the central nervousy,system 1 09 APR 2003 - 2 The invention relates to
t he chroman derivagjves of the {o%nuja | and their salts.. Above and bel ow,

the radicals Ri, . R3, BS 2Bl N3VIeE A& P8 earitids PRAPRaR®HNS n t he
formulae | to [sic] Il, ifrooeceipr ggshy, stated otherwise. In the above

formul ae, al kyl haﬁ?- 1 to Gs Br&f eiahyndvirdg 1360F #sonfe,at ons. Al kyl is
preferably neth £ 1Q ethyl urthernDre r op n addition
9 & CL tm%%?e;}?doe%)yl\iyl E g ¥Bb%he$raélfeerabl y

al so butyl, i $O ut sec- butg &er
1, 2) 3 or 4, C atom; Acylt Bskyh Tﬁé{rlﬂgch’r%rc acens| )Clbréipio%lyICQ@rR butyryl .

R® is phenyl which is unsubstituted or mono- or

disubstituted by alkyl having 1-6 C atoms, OR?

or Hal,
15 X is H,H or O,
Hal is F, Cl, Br or I,

and their salts.

The invention also relates to the optically active -

20 forms, the racemates, the enantiomers and also the
hydrates and solvates, e.g. alcocholates, of these
compounds.

Similar compounds are disclosed in EP 0 707 007.

25
The invention was based on the cbject of finding novel
compounds which can be wused, in particular, as

intermediates in the synthesis of medicaments.

30 It has been found that the compounds of the formula I
and their salts are important intermediates for the
preparation of medicaments, in particular of those
which show, for example, actions on the central nervous
system.

i
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Rz is.preferably H, in addition also nethyl, ethyl or 15 propyl. R3 and Rq
ake preferably H. R5 is preferably, for exanple, phenyl, o-, m or
p-tolyl, o-, m or p-hydroxyphenyl, o-, m or p-net hoxyphenyl E? or
p-fluorophenyl. The radical 20 Rl is acyl _ -CORS or else anl aﬂwAPrR)Z“

‘protective grogp whi ch i;s known per se; acetyl is particularly preferred.

The expressi o eaﬁ‘f‘?‘fﬁnﬁﬁ-efleé’ﬁlﬁéeﬁré@pt es qlureeal |[dexkinmvini vesl o£| thes to
groups whi ch geemddasti kall enboy Baotgcting (for blocking) an anino group.
fromchem cal reactions, but which are easily renovable after the desired
chem cal reaction has been carried out at other positions in the nolecule.

Typi cal groupabotret latnsl theleovar eché Nrpdithtkl ar, wWisulsti it egsarylg B0

aryl, aral kox h aral kyl u e(d§| nce_the_am no protective groups
are renovéd a gg%_. %k‘ H‘egl P& elg’éﬁ%% 1n othe| bpreudaende)to s}
nature- and sIIe 1fsnothexpresswcstatedl othewwyee, those havi ng 1- 20 in
particular 1-8, C atoms are preferred. The expression 35 "acyl group” is to

be interpreted in the widest sense in connection with the present process
and the preseft tbspebaye. formuigleudesliady has olipsoderi ek faramiat i phati c,

‘araliphatic, fromptjpg 0f he_t EEQSMQ [ CAfﬁY%ﬁf%gr Er?%egﬁba srlde{:ﬁnhc aci ds

and al so,_ in f~ 0 9 APR 20 - art 0X ca bony

aryl oxycaPbor§hyhd éklﬁééﬁémpyealpélqaﬁyca*mmglroups apddrmiloms afsacyl
groups of thisutype aéebetiﬁanoyécsyﬁbyasoaceteylt,-baw@' 0RY:hn1 1?/'1:0

ar al kanoyl sugch as %‘e” l.acetyl ; f’oyl such as benzoyl or toluy

aryl oxyal kano¥yi e&?}%ﬁ’ gety U kdeychr bBRPMSsuchc¥s 15 in

met hoxycar bor@du;t:ectlhbaq/cmé)wlw pﬁoﬁ;dayll ohl bﬁ’t)ﬁﬂapxycar bonyl, BCC
(tert-butoxy y e o bon uch as CBzZ
10 (car bobengﬁ%rg%ﬁ%réﬂggo%a EB§E¥E°2 %ﬁ% a@/ i‘fbﬁ’ibcﬁﬁll,
FMOC (9- fLPuorle‘h‘BH’ t hoxycar bonyl ?; aryl sul f onyl such as Mr

(4- met hoxy2, R%6-and mét ayépﬁgefla§gbjgn;ql) Preferred am no protective groups
are BOC and I\ﬁsr) in addlftl o% 15 FMOC.. The conpqunds of the fornula I
can have one ‘or mr e PERIFAR &é(ntr TanFETRIG or ®NGEYEr | P-var i®us or

st er eoi soner i-f@kyiks. The,formml aok i notlge@somtdhéhese 20f,0r - The

i nvention furd S 1o a_pro t he preparation of chronman
derivati ves ofhﬁhe f}gfﬂrr%@f a{gcora‘!|O Oq‘fos(j%]éﬁéﬁagg%’gygrséﬁgf rtar‘fg‘icra alts,
in whi ch95 R'j s19), 26Waract@iBedorn %h?ﬁ ancewgaendpodteneiver miaug | X R3
12 ~" 11 owh&hmlen whigiih RlpeR2, &8, Rbhdaavya t hegmeanngs.ngdigated in

Claim1 and r (gls hydrogenated W|ththe aid of an enantlome ically
enriched cat ys% e i nvention also relates to a process for the
preparati on of chrondfthaeréxmtesesonf tamifior mpkatbcti®ed APRBURO03 ig 4

2?];?;2![ gggtzg ultabfilgizor p‘ar%t%%:téizgﬁéiéil:ilﬁigg:f Ia;il:zlﬁ e

group

from chemical reactions, but which are easily removable

after the desired chemical reaction has been carried

out at other positions in the molecule. Typical groups

of this type are, in particular, unsubstituted acyl,

30 aryl, aralkoxymethyl or aralkyi groups. Since the amino

protective groups are removed after the desired
.reaction (or reaction sequence), their -nature and size——

is otherwise uncritical; however, those having 1-20, in

particular 1-8, C atoms are preferred. The expression

35 “acyl group” is to be interpreted in the widest sense

in connection with the preésent process and the preeent

compounds. It includes acyl groups derived from

aliphatic, araliphatic, aromatic or heterocyclic

carboxylic acids or sulfonic acids and also, in



-1

Caimland Xisi.s hydr ogenated that a conpound of the fornmula Il X R2
~NM Il OR R3, R have the neanings indicated in O wth the aid of an
enantionerically enriched catal yst, and then reduced in the

manner. 10 In particular, it has been fgund t hat CdJ@ﬁWﬂ?[
(2-acetyl am norret hyl chr omen- 4- one can be hydr ogenat ed usi ng vari ous
enant i omer i caPRYLHERE2F hodi @ﬂ@wm.conplmdsm}magabmyl and

enant : i oner i cabpdeeaTiyhaegdhid:ds ry‘it hgeas Qy')ﬁgéﬂoﬁ'fg? See r?é;yie

i nvention also relates_to a, process fo prtra
derivatives of*PHRSt Rfultthis hmactass z@ilﬁaﬁlomiat sueh emant learemilcal iy

enriched 20 cat@bysiyi s dadtrya:w i Qﬁaﬁhﬂbyio@ﬁ% aPsar @h‘é&&&ﬁ%dc%tyl

preferabl%tj the talé atransition netal conp 'sin ‘met al
sel ected Prorft gfB % %Cﬁ)wqu‘l Bifurﬁowlhen@mwab]a@mgﬂlumuczs The

i nvention furaélermr;ﬂlérﬁiﬁaife’dﬂ-a Pr ocak®xhyRaridgnAr epar alj-pn of c¢hronan

derivatives characterized in_that the catalyst is a
transition nme '{%%8;8% ex | ’vvhl ch® %%W?%’F}%?’?Y%n met &k 2i ¢ ~Byichdherexed with

a chiral di pmﬁ;mmﬁbcgwﬂd, The |i gaads bel owmaytbbuﬁaﬂybamngg)way of
exanpl e: gd %bcﬂyl P22 1R NV rvdny? BBk Pal

Ph~P PPhz |S S)
10 (carbobenzoxycarbonyl also called “z"),

4-methoxybenzyloxycarbonyl, FMOC (9-fluorenylmethoxy-

carbonyl) ; arylsulfonyl such - as Mtr (4-methoxy-

2,3,6-trimethylphenylsulfonyl). Preferred amino

protective groups are BOC and Mtr, in addition CBZ or
15 FMOC.

The compounds of the formula I can have one or more

chiral centres and therefore ~occur in  various

stereoisomeric forms. The formula I includes all these
20 forms.

The invention furthermore relates to a process for the

breparation of chroman derivatives of the formula T

according to Claim 1 and also of their salts, in which
25 X is O,

characterized in that a compound of the formula ITI

X
R3

R4
in which Rl,'Rz; R*, R® have the meanings irndicated in~
Claim 1 and X is O,

30 is hydrogenated with the aid of an enantiomerically -
enriched catalyst.

The invention also relates to a process for the

breparation of chroman derivatives of the formula I



@] 0 Pl?h.z PPh2 cs,s)-DIOP: S, S) - Skewphos ( BDPP; ; PPhz PPhz ~~''tBu N
,1.", PPh2 PhzP tS,S)-BPPM 0 0 APR 2003 - 6 PPh2 09 APllJ?gZA(%RC-i @th (R
R) - Nor phos: OH PPhz Fe ~PPhz (S, R)-BPPFOHz P(tBu)z -PPhz r= Al @ ,

R)- PFctBu: D=pendi agcopailie cN@16emOl Lid Calf) & dn3h-Ccaantiongr gf; fhe

ligand in the catakysf, the (R) or (S) enantiomer i's obtained I'n an excess.

10 Precursors used for I%"ne’ chiral |igands are conpounds such as, for

exanpl e, Rh( COD) 20Fha¥#¢ortiizedy e odetadi enepownd |t ehe {&HRHAGEDRCL] 2z,

Rh(COD) zBF4, [Ir (COD) A] z, Iy, | CODX 2BF9 or [Ru (COD) Ciz] X 15 The

conpounds of the formula |I and™al so the starting substances for their

preparation are otherw se prepar&tpy ngt hod$  known per se, such as are

e standard work Isuch as Houben 20
et Hs\ f Organic Chenmistry],

Georg-Thi enme-Verl ag) Stuttgart R mainly underdr 3cs:ti on colndi tLons \é\hl ch are

known and suitaple for the reactions ngntioned. e can also be nade in

this case of va?i aﬁFsW%?l&th:r é{gknﬁam berayg) ths Feenhees nerdiced hare in

greater detail. fleimJ and X &,/ f desired, the starting substances can
al so be fornmed in &Etmyﬂﬁgaeﬁaﬁﬁit@ﬁMiaEﬁen%EdlQﬂ!agﬁdeﬁﬁggkgggiﬂgﬁgglOn
m xture) but immedigafely, agled.further to
and then reduced in the customary manner.
10
In particular, it has been found that

(2-acetylaminomethyl) chromen-4-one can be hydrogenated
using various enantiomerically pure rhodium-diphosphane
complexes ‘to ' give enantiomerically enriched

15 (2-acetylaminomethyl) chroman-4-one.

The linvention also relates to a process for the
preparation of chroman derivatives of the formula I,
characterized in that the enantiomerically enriched

20 catalyst is a transition metal complex.

Particularly preferably, the catalyst is a transition
metal complex comprising a metal selected from the
group rhodium, iridium, ruthenium and palladium.
25

The invention furthermore relates to a process for the
preparation of chroman derivatives of the formula I,
characterized in that the catalyst is a transition
metal complex in which the transition metal is

30 complexed with a chiral diphosphane ligand.

The ligands below may be mentioned by way of example:



5 give the conpounds of the formula I. 10 15 20 25 30 35 The conpounds of

the formula Il are known in sone cases; the unknown conpounds can easily be
prepared anal ogously to the known conpounds. -The conversion of a conpound
of the formula Il in which Xis Ointga conpound of the fornula I in which

Xis Ois carried out according to the
the aid of an enantionerically epric
as) for exanple, nethanol or ethanol. ~table inert solvents are
furthernore, for exanple, hydroc?;:fgs SUe hexane, petrol eum et her,
Nor i
t ndn

vention using hydrogff APRSI083 t h
at®l yst in an inert solvent such

benzene, tol ~. zene or xylene; ch at ed \hydr ocar bons such as

tr~chl oroet hyl ene, 1, 2-di chl oroe Et carf bon tetrachl ori de, chloroform or
di chl or onet hane; al@hBtBughash as i sopropanol ) n-propanol, n-butanol or
tertbutanol; ethers such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or diQx . glycol ethers such as ethyl ene glycol
nononet hyl or nonoet hyl e thyl glycol or ethyl glycol), ethylene

gl ycol dinmethyl ether (di et ones such as acetone or butanone;

am des such as acet am de, spram de or di et hyl f or mam de (DWF) ;
nitriles such as acetonitrile; i fes such as di met hyl sul f oxi de
(DVBO); carbon disulfide; ds such as nitronet hane or

ni trobenzene; esters such ¢ acetate, and optionally al so m xtures of
t he solvents nentioned w t¥ ariot her or m xtures with water. The
reaction tine of tiENaRanti osel ective hydrogenation, depending on the
conditions used, is between a few m nutes and 14 days; the reaction - a -
f1; ; .~ r; 1003 tenperature is between 0 and 150) normally between 20 and

| 30. Customarily, the catal yst/substrate fatio is between 1:2000 and 1: 50,
particularly preferably 1:1000 and 5 Z7ITg0. The reaction time is then, for

exanpl e) between 3 and 20 hours. WﬂgPhydrB@gnation is carried out under

1- 200 bar of hydrogens) priefeipabky at 3-100 bar. The conversion of a
conmpound of the forrmula Il in which 10 Yis O into a conpound of the
formula I in which Xis HHis carried out according to the invention using
hydr ogen gas with the aid of angifantionerically enriched catalyst in an

i nert solvent such as nethanol Sthanol, such as described above,

foll owed by a 15 conversion of Ot heP4- oxo group into a nethyl ene group
according to known conditions. . reduction is preferably carried out
usi ng hydrogen gas under transftion netal catalysis (for exanple by

hydr ogenati on on Raney ni ckel 3; P§;§$rbon in an inert 2::~ soi~rent such
as net hanol or ethggoéi_DnﬁheP<ﬂm/rpzon of conpounds of the tornt~la | in'
which R~, R4 is I'kyl~Tnt'o compounds of the formula | in which R3, R4 is
COOH is carried out, for exanple, using 25 NaOH or KOH in water, water-THF
or wat er-di oxane at tenperatures between0 d 0. The renoval of a
radical RL froma conpound of the fornula]l is:carried out - depending on
the protective 30 groug used - for exanpl$¢w§iMthtrong aci ds, expediently
usi ng TFA (trifl uorl§aget$kewrdiog) (BPPRier chl oric acid, but al so using other
strong i norganiie aci ds such as hydrochloric acid or sulfuric acid, strong
organi ¢ carboxylic acids such as frichloroacetic 35 acid or sulfonic acids
such as benzene- or p-toluenesurp Je~ggl d. The presence of an additional
inert solvent is possible, but notlalways necessary. Suitable inert
solvents are preferably organic sgNvents, for exanple carboxylic acids such
as acetic - 10 - 0 9 APR 2003 gan pe'ysed, e.g. sulfuric acid, nitric
acid, hydrohalic acids such as hydrochl oppg acid or hydrobrom c acid,
phosphoric acids such as ortthQQSphoric acdid, sulfamc acid, in addition 5
organic acids) in particsdsy, phatic, alicyclic, araliphatic) aronmatic or
het er ocycl i ¢ nono- or pol ybasic carboxylic, sulfonic or sulfuric acids)

e.g. formc acid, acetic acid, propionic acid, pivalic acid, diethylacetic
acid, malonic acid, 5uccinic acid,



10 pipelic acid, fumaric acid, malefic acid, lactic acid, tartaric acid,
malic acid, citric acid, gluconic acid, ascorbic acid) nicotinic acid,

i'soni cotinic acid) methane- or ethanesul fosi< acid, ethanedisulfonic acid,
2- hydr oxyet hanesul foni ¢ aci d, benzgnesul fonic acid, 15 p-toluenesulfonic
aci d, napht hal enenono- and di sul f ojj c Behgds and |aurylsul furi gg@tam Sal ts
wi t h physi ol ogi cal |l y unaccept abl ’ s, e.g. picrates, can be 4or t he
i sol ati on and/or pu~~fication of# e/ conpounds of the formula I. 20 Cn tr:e
ot her hand, conpounds oz the fornula‘F can be converted into the
correspondi ng netauR§@jh§uphgsparticﬁ B¢ alkali netal or alkaline earth
netal salts, using bases (e.g. sodiumor potassium hydroxide or 25
carbonate), or into the correspondi ng amonium salts. The invention
furthernore relates to the use of th& conpounds of the formula |I as

i nternedi ates for the synthesis of Fodents. Appropriate nedicanents are
30 described, for exanple, in pPR7. The invention accordingly
relates in particular to the use of the c%npounds of the fornmula I

according to daim1l in the synthesis of 35
(R -2-[5-(4-fluorophenyl)-3-pyridyl met hyl am nonmet hyl ] chroman and its salts,
characterized in that a) a conﬁ€§£§>U+PFh§ formula 11 - 11 R3 X0 9 APR
2003 Rz 11, / ~ N +8,R iarsFoehRlhas the meaning indicated in Claiml, R2, R3
and R are Hand X is O b5ishydrogenated with the aid of an
enantionerical |l yenriched catalyst,b)in that, fromthe enantionerically
enriched m xtureofthe (R) and (S) coripounds of the forrmula | thusobtained,

i n whi chlORlhas the neaning indicated®{Buaim1l, RZ ,R3 and R are H and X

s O,the enantionerically pure gd of the fornulal,in whichRlhas
the meaning indicated In Claiml1l, 15R ,R3 dnd R are Hand X is G isobr_ained
by crystallization,ir.thatc)the tfar~tionerically pure (R conpound of
theformula I, in which20Rlhas %Eﬁ%gﬁﬁning indicated in Claim1l, Rz, R3 and R
are Hand X is ©isghgen sedece e customary manner,inthatd)the radical
R in which25Rlhas the neaning indicated in Caiml1l, Rz ,R3 and R are H and
Xi s H) H,isremved fromthe (R) conpound of the fornula

t husobt ai ned, i nt haP8Pe)4H® CR) Ll hrisias- 2f yHivet )l Yami(Beé  ehast istreai aéd

i sconverted into itseatigeaddirt i saltbland, thhe By eact egl) | #nandidawn
manner to give (R)12-Evedbbl YRrophsnyk)- 3- pyri dyl met hyl am nonet hyl ] chr oman
and,ifappropri§5e, converted into its acid addition salt, 12 - 0 9 APR
2D03 where the fecovery of the (R) enantioner can also be carried out by
crystal lization fréeehesqsartsedneidcatitey emyiadhetiqaRdS) amextenmgpcahtier
stage c) or after stage dhs, 5 Theri nvepihgre,f ur theicmms eofel at eshd@ukbe use
of the conpounds of.Lig,dQqula | e%r,mdtﬁh%%nagiy he %}Y(’&%g?%f of

£ .
medi canent s whi ch SHow actions ontgagi%%ntral Nervous st e dve and
bel ow, all tenperatldF&CRE e ndixc/&PRY-R er 1Rt (RB) Fdillxowi ng exanpl es,

"customary workbng up" neans: if necessary, water is added, the m xture is

adj usted, if necessgeycomsHaRdl NG Ofhd heceAst it tﬁﬂ&)%%& ?{]helt hsetafljt@ﬁé or

product, to a pH of Betmeen % and 10 and extracted with etl acet at

di chl or onet hane, t R BFY&iic IphatRS1s RESPAFAt B e FeEy ity &1 <P6drtm

sul fate and evapor &vedetherds thrownepiedueel sspah i &5 edrdydesrcimtiognaphey on

silica gel and/or bhyterashal liezatli 0A. thd KEnGRkUEHoPRs SEhéeaPelouben-

i Peer apghl TmabE WlAckER RS RLGRALLAD NALe9CALR, 22:
Organic Chemistry], Georg-Thieme-Verlag, Stuttgart),

mainly under reaction conditions which are known and

suitable for the reactions mentioned. Use can also be

made in this case of variants which are known per se,
25 but not mentioned here in greater detail.



ol NCH~-Hz H-' ~ ~ ~", /N CH PdlIC 0 All reactions were carried
. out under inert conditions (i.e. anhydroua and oxygen-free ga@qtl
conditions). 0/ O 30 1. Preparation of the catalyst/substpate sofutlon

- 13 - 0 9 APR 2D03 1.1. Exanple: 11.2 ng of Rh(COD)20Tf
(rhodi um cycl ooct adi eeeikedf | eie)snsetendi ssid vt dsn cannbled wetdwmnekl and

cooled to OC. Ac

of (R, R)-Skewpho

‘81§%' 991%?' LS Bnn‘g{aﬁl Jhe"\&,a%%b'éo"thggghi‘é‘%f %?o 9. pt2 6 MY

anol hen a

|rr|ng at

room t enperat ur e ﬂGPCE@Oﬂlﬁuxfﬁéecohﬁﬂe%m§%@kﬂqﬁﬁY\Mﬁ?QMﬁéaﬁéﬁt%F¥htPhe
substrat e sol usi ogicenshst ¢drpohdd 16f MheOformula I.
(2acetyl am nonet hyl ) chronen-4-one in 10 m of nmet hanol . 10 1.2. Exanpl e:
51.4 ng of [Rh(COD)Cl]z were dissolved in 4 of the solvent mxture
e AFRYELEedni the a f§6]“ﬁ’t? o Icoed stERP: of "5 SeMeof

t ol uene/ net hanol
toluene, 1 m of
(R-HNAP). 1 ni
(2- acetylanlnonet
of methanol. 2% 2
sol ution to be hy& dgefatato wasdnpbhed dhttdeafoautdz| vie whigh X is O

countercurrent of i25 phLekeedi V@utgasaccmalﬁéot@@tlmegaisweha%rpharse_n\gas

repl aced by fl ushin

b&sﬁet hatel amchcbvnl @oppotinds s plaos pherid y( éaey. pARreédng of

%fnatlﬁ

f%EnS

The bat ches anal ogou

hydr ogen.

cF

several tlne%

éu§?§QkYQBeCﬁ&Bh?%o§EEHﬁaQn was added to 510.8 ng of

4 of tol 3
AEPOCHI Shriva FyBBenat i ThE Gilealyat? SUEtY at o

hydr ge (1 5 bar at nosphere).
3 3R

enant lOomeric
61,43 reacped even a roon1?enperature and 8 bar of

The cat aﬁrsrgt:§eénaqaégémgtt én1.3n arevr déa@lvert beyen 36sr edolrt s at

50C and 80 bansof dxaehpogenmeAsaralr ok estidm@1hydr ogenati on was term nated
15 hours. 3. Sanpling and anal ytical nethods 35 A sanple was taken in
a countercurrent of protective gas. The conpl ex was segarated of f by col um

after.

chr omat ogr aphy cn1%ﬁI“dééegépefélﬁ8ﬁ¥en%ﬁrﬁﬂe acERE b

for e t femPLe,

determ nati on of thHhwreganboosesich eccdss@se, rOtBJARR 2008r, Bednzefss
enantioneri c excessi9knkheshydyogenat banopimaddet Mas-Jdatesxd nedcen dshe

chiral HPLC pQﬁ§e

250)

25

30

35

tr: ckHoroeg§§1éﬁg, Ch~ ra{QfLﬂf]%lgroeg%agé,lengthlggg > 4.6 X

tetrachloride, chloroform or dichloromethane; alcohols

such

as isopropanol, n-propanol, n-butanol or tert-

butanol; ethers such as diethyl ether, diisopropyl

ether,

tetrahydrofuran (THF) or dioxane; glycol ethers

such as ethylene glycol monomethyl or monoethyl ether

(methyl glycol or ethyl glycol), ethylene glycol

dimethyl ether (diglyme); ketones such as acetone or

butanone; amides such as acetamide, dimethylacétamide

or

dimethylformamide (DMF) ; nitriles such as

acetonitrile; sulfoxides such as dimethyl sulfoxide

(DMSO) ;

carbon disulfide; nitro compounds such as

nitromethane or nitrobenzene; esters such as ethyl

acetate, and optionally also mixtures of the solvents

mentioned with one another or mixtures with waterx.

The

reaction time of the enantioselective

hydrogenation, depending on the conditions used, is

between a few minutes and 14 days; the reaction

~



Fl uent: n-hexane: i-propanol = 9:1 Flow. 0.8~ml/mn (18 bar, 28C)

Detection: W 250 nm Retention: Rt (R) - 27 mn; R (S) - 29 mn 10 The
concentration of the crude hydrogenati on_sglution led to th TJ?E:F"[?IZ@BLMI on
of the product. An,] in_the enantjoneric excess was detected by
means O]E) fracti onaf:g@?é%t%gﬁ?lei 78t Pon" = Th dél.arlf{JrltSr?er regque %rp%fwteéf‘ ¢8npl ete
conversion was det 888etf%t-he reduction of the keto group was carried out by
means of 20 oal | zdrusteerdiorn, ascka Oa&ﬂq’tﬁtp'éQE@@ﬁ?[teTh?a@Ié’d?skfﬁ(e‘%&%enth Loot
solution resulting,f t honpgeneous . rogenati an -~ treated w ()
by wei ght wat er-noilé%%al gai alﬁgr{b?rér)\ar?é.cé?aﬁgb ﬁﬁegFr%:g]_tyer b8t PEAC to 1
g of 2-acetyl an? nofet#31 ) B difdREaoBneImeanes Ithen, cffoyl ashmpl5 eterkn aci d.
Hydr ogenati on was @aendezlo cuturat. &hhygy@gﬁjbrﬁrtgaﬁluﬁg _@grgigaalr;,@nqnggg foreOI
14 h. 5. Work-up and,analyt i,eal S The .pal | adi arbon was renov
by filtration. The enant ia)c%trreri cycgg eglé Bfgf%rea%%ydﬁoggngﬁ %ﬁrpr oduct was
determ ned on a chiral HPLC phase: Columm: Daicel Chiralcel Q3 (1. D x
length/mm 35 4.6 Zhe50nekwént: on-hexapeund - Of apaNormufa I OWundc8
m/nin (18 baryo28€) ;Debechion %F%@gdn&%ggnuﬂmﬁz(% @%5}1”1{“%3“(3)
- 27 mn - 15 - B APR 2003 Auring the reduction w th pal _aal um car bon,
the enantiomeric eXtdsd®r SREFAEY GHEhATGEEI The “Rortd€ENt RS ACRT ushegcr ude
hydr ogenati on sol ubYé¥r®n edago vheh préei peidtioh eh t keapt Dshigticafdy

increase in the enanti oMy iGc@X$ESSiVas delaet edibynfreans, of; f e%{ﬁhé%al

crystallization. - 1.§ hog 9 _APR 2003 EnantDi 8sel ecti Vlﬁt |lels 0
homogeneous hydr ogénation: 0 ~R-CHl §°0 IP 1red. B4qVea; folloped gy a
, 15 ~conversion of the 4-oxo group into a methylene group
according to known conditions. The reduction is

preferably carried out wusing hydrogen gas under

transition metal catalysis (for example by

hydrogenation on Raney nickel or Pd-carbon in an inert
28 solvent such as methanol or ethanol) .

The conversion of compounds of the formula I in' which
R*, R* is COOalkyl into compounds of the formula I in
which R®, R' is COOH is carried out, for example, using

25 NaOH or KOH in water, water-THF or water-dioxane at
temperatures between 0 and 100°.

The removal of a radical R' from a compound of the

formula I is carried out - depending on the protective
30 group used - for example wusing strong acids,
expediently using TFA (trifluorocacetic acid) or

perchloric acid, but also using other strong inorganic
acids such as hydrochloric acid or sulfuric acid,
strong organic carboxylic acids such as trichloroacetic
35 acid or sulfonic acids such as benzene- or
p-toluenesulfonic acid. The presence of an additional
inert solvent is possible, but not always necessary.
Suitable inert solvents are preferably organic

solvents, for example carboxylic acids such as acetic
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50C33 5Tol : MeOH 5:°r8wonsgegalstdle: Frorr: 180, 50C19 RTol : MeOH 5:17, ~0C18 R
-18 0 9 APR 23 Patent Ci airns 1. Chronman derlvatlves of the forrrula | X

R38Rz r. N. 1R4O‘§,|g}é/wgtqgrl?h § a n 6 car bon atqne, R5,
phenyl acetyl, phenox aé:et h‘oxy%é&%@% ert hoxyc Fobdyg L can e

2,2,2trichl oroethd 51"58 Ilm't%rtthﬁut GRYERFBRRRANT 2Tesdbet Aokyar Hony| |
car bobenzoxycar bomrtl4nhe¥ hakseli0 Meen2yboxytasbomylearth metal salts,
9-fl uor enyl met hoxyeanbornydssy 4e et hggai@m3 G-t Mgestsmé}nphgqjxl onyl
O R%f are g‘gh%ng}\éntly of

is Hor alkyl jRavi rhon.ato each,
one anot her) Hfé ala%y%lb%ﬁg\t/%ﬁg %néngia??he raﬁﬁpomnwwma?l\@oa@tsw R~ is

phenyl which is unsubstituted or rnonosubstituted or disubstituted by al kyl
havi ng 1-6 car bon TaeonsvedRZoor fMakhendre Hrdl e, tdHathd Suke ©k) Bl Or 1,

20 and sal ts 't her eoinbowhes e bt (4" o=y iy net hyl) cyel.opr gpanecar hoxa de

is excluded. 2. Enang: oner s e conpoun orrru aEcordi ng to
Claim1l. 25 3. Cofpgounds of ° hé‘e OF MR S+ ARFFCBFhEtE omER EGanepty) are
N- (4- oxochr ond@R- 2 9¢isgist hed ) dsat granples, Bn KP(chronmans2- yl met hyl ) acet am de;

The invention accordingly relates in particular to the
use of the compounds of the formula I according to
Claim 1 in the synthesis of

35 (R) -2-[5-(4-fluorophenyl) -3-pyridylmethylaminomethyl] -
chroman and its salts, characterized in that

a) a compound of the formula IT



c) (S).-N-(4-oxochroman-2-yl nethyl)acetam de; d)

(R) - N- (4- exochroman- 2-yl net hyl ) acet ani de; 30 e)

(S)-N-(chroman- 2-yl net hyl ) acet am de; -19:f)

(R -N-(chroman- 2-yl net hyl ) acet am de; gnd salts thereof. 0 9 APR 2003 4.
Process for the preparation of gghronmalfy derivatives of the f 0B BLAPR 00
according to Caim1 and salts the in wech Xis O character 5 ised
in that a conpound of the fornu X\ R2tl \/ RAinwich R, R2 R3
and R ~ are as defined in d ai : |s;\p i s hydrogenated with the aid
of an enantionerically enriched/c ta Oyst . 10\5;1 Process for the
preparation of chroman derivatfR¥es of the formula | according to Clairn 1
and salts thereof, in which Xis H H character iced in that a conpound of
the formula Il .. 3"1R&°B 1:2 O-nI\ ~ 11 RRa in which R, Rz, R3 and R4
are as defined in Kl &iem fihe amchnXnpsifdickiedsihydragenated with the aid of

an enantionerical |l y2 epri gheg: cgl_téalHygkda}@dlss%bsequent |y reduced in a
conventi onal manner Process tg} t_rrpa\rsegar ation of chroman derivatives
o)

of the fornula ab%o?‘ﬁ?ﬁ@gﬁr@téﬁal‘ﬁ tharict®r i seeRGiPTeratat e
enantionerically earficthed catalwsst, is a transition-nmetal conplex. 20 7.

Process for the prppai@ttmdt,oftrehr @RBNHSKd MRl Y881 0f dhe HerMik & dre
of the (R) and (S) compounds of the formula I thus
obtained, in which

10 R' has the meaning indicated in Claim 1,
| R?, R® and R* are H and X is O,
the enantiomerically pure (R) compound of the formula
I, in which
R' has the meaning indicated in Claim 1,
15 R% R’ and R* are H and X is O,
is obtained by crystallization,
in thac
c) the enantiomerically pure (R) compound of the
formula I, in which
20 R' has the meaning indicated in Claim 1,
R?, R® and R* are H and X is O,
is then reduced in the customary manner,
in that
d) the radical R! in which
R' has the meaning indicated in Claim 1,
R?, R® and R* are H and X is H,H,

[0}
(83}

is removed from the (R) compound of the formula I thus
obtained,
in that

30 e) the (R)-{(chroman-2-ylmethyl)amine thus obtained is
converted into its acid addition salt and this is
reacted in a known manner to give (R)-2-[5-(4-
fluorophenyl) -3-pyridylmethylaminomethyl] chroman and,
if appropriate, converted into its acid addition salt,



according to Caim4) 5 or fi, characterised in that the catalyst is a
transition-netal conplex containing a netal selected fromt h&rgrou&
consi sting of rhodium iridiun) rutheni umld@nd pal | adi um 8. BBRA0% or the
preparation of chrafeye defd viaddowesyofo ft el OfRTUIhaht26maeCokdi BOsd 0pd ai rn

4, 5, 6 or 7, char rissed ip.that, . the c | 1S a '-..20 - 0.9 APR
2003 transition- me%?a J:‘E‘icf?(()irrpl e>C<>B|tn \/\/nllD h th‘gé}t%rtéﬁé%fz?%lnonnet alfriorsn corrtbkll%xed to

a chiral di phosphifean5igaREical I UsEGicheRe (Rofbolieiisf afifert Grant ac)
according to C ai md &xerntesgeedi.ates in the synthesis of nedi canents. 5
10. Use of the gonpounds of the fornula ! according to Caim1l as inter
medi ates in the synthesis of nedicanents which exhibit actions on the

central nervous syStem™iaNtigle BIrHNGEMEBRPAARBLEDT tPhE PPoryfl a°f Eeor di ng
to Caim1l in the symichesiss off {HS - BorbaXad- 1| wer aphemyned: S=qyr fcty| omd hyl arn

i nomet hyl J10 chro ;sal : a ri [ - a,. conpound
of the fornmula (I r]nRtf;Hé%Zl%N %% Tm%@%%@nﬁ &Eﬁgﬁ I?\’ﬁggs ag:sttl%g%i ral%nd fl?]é)ﬂ aim

1, 15 R2) R3 and RS @IHRSR¥CYSE iYSGEMis hydrogenated with the aid of an
enantiomerically enriched cata lyst, b) in that the enantionerically pure

(R) conpound of 't hgndl HA He1bB, WAl £he 2B RFachiedSadef ineddreCigi @1, R2,
R3 and R4 are H anfinXéhs Of L5150 ated fromthe resul tant enant i oner i caliy
enriched nmixture o e o] owing examp.les, customary worxKing up

means: if necessary, water is added, the mixture 1is

adjusted, 1f necessary, depending on the constitution
15 of the final product, to a pH of between 2 and 10 and

extracted with ethyl acetate or dichloromethane, the‘

organic phase 1is separated off, dried over sodium

sulfate and evaporated, and the residue is purified by

chrcmatography on silica gel and/or by crystallization.
20 R¢ values on silica gel.

Examples

Experimental data (complex preparation, hydrogenation,
25 analytical methods) :

o] 0
H2
L x — :
o) YCHJ Cat.” o ms \(CH:
o 0

—_— w, N CH

K 3
PAIC 0 hid
o}

All reactions were carried out under inert conditions

(i.e. anhydfous and oxygen-free reaction conditions).

30 1. Preparation of the catalyst/substrate solution:



t he (R) and (9S) Corrpbunds of the fornula | in which R is as defined in
Caim1l, 25 R2, R3 and R4 are Hand X is 0O, by crystallisation, in that c)

the enantionerically pure (R) conpound-of3 t-he formula | in V\/r[jg P i's
as defined in dai.m lexamp1e2l - 0 9 APR Z003 R2, R3 and R4 are B@Z‘]&Bx is

0, is subsequently reduced in a i gnal nper, in that d) the radical
R is cleaved of fﬁffrzo%gt he ?gsu!ﬁgﬂ;@?&%&gomo ﬁgo%“ﬁ‘f Ctyﬁéo?ﬁ??ﬂﬂeé‘el in
which _ R~ is as ‘géfiaed) ive® siipacivedRdp R3mandf RéetdmeoH and dodledH H, in
[ to ac) d-addi 41 on ! 1), and Lhe  AEer L Ve o) o o e Tt o
its acid-addition salt),.a _Ls converted in.a _
(R-2-] 5-(4-f}5uor(§p_ﬁényﬁ2)'?3§% !’%Ifdg@hg{ h%/}‘fea' %ﬁ’Sﬁetlﬁyﬁ CHr SHan™SHERoL f
desired, convert &®si fgni £ €i o Gdi Prohr v tat wome tehperanlmat ifon of the
(R enantiomer friommtihe eftant IcexlﬁPIdéCalstutfeﬂj'ﬂ cklpgg g&e%)t)epp X&,ygf legt e )
crystal lisation cap.al.sp.be gartried out after e or after s .
A A 5. AYN A 2%? ’Eégg AR ﬁhéhlﬁ g?%@sgsé@%lr\rll&%i ﬁ?lff m:ethzid (2
, % AN&4. AR A{y2. CR* AL e 1O - £ . .
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e i A ol WA b AN L AL S
XXX XX { _ ?~ PX~X| 7 :
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w nhc”Y] ca] ¢ca] cal] ca .
ca] ca] ca][ E:!a] (::%] caq:g'g 8%3 c%%‘%a}Ca]ecqa]océLﬁ’t%’F‘Elﬁ}’E%‘?eme', SI3FGWREwPihc Y] cal
ca] ca] ca] ca] ca] caff¢aPé¥pla] dajrdapéakbaf codwa]vwsd] cajphdxadchlcahc abkc
a] c<a] ca] ca] ca] C&]d@ahfad@abﬁa!-%]r@a?ayzt (ZU-acety]lamjLnoge(t::gj'(l:) ?kéxé‘inegl—é-] ca] cal ¢
YZt mhc”? ca cajcal calcalca) c S
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a] ca] ca] ca] ca] cal.cakaaheLakeal salRak-calca] &3] cal calcalnp] cfilo
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2>2@E2R2R2_2e2 MARPWFa#88Y siyisvibgt zat el S Jusdpoaleabeablydedaajacaficapea] cal] ca
] ca] caU] ca] ca] calfdalea] cahoa] %Jg&akeaiﬁﬁééf]ig?gak?%@i&f j@@] iégi 30531] calc
56, < 7 Vi) $rerBsER 7S e gk OLEnd it e” A S
caJ caJ ca] cal calca }tj] Ca] ¢a8fcal ca] c
Jorjen o
(1-5 bar H, atmosphere). The batches analogous to 1.1.
reacted even at room temperature and 5 bar of hydrogen.
The catalysts analogous to 1.2. afforded the best
30 results at 50°C and 80 bar of hydrogen. As a rule, the

hydrogenation was terminated after 15 hours.
3. Sampling and analytical methods

35 A sample was taken in a countercurrent of protective
gas. The complex was separated off by column
chromatography on silica gel (eluent: ethyl acetate)

before the determination of the enantiomeric excesses.
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@&10%&'()‘\ 10 10 4. Further reduction

After complete conversion was detected, the reduction
of the keto group was carried out by wmeans of

20 palladium-carbon as a one- “Pot process. The crude ketone
solution resulting from the homogeneous hydrogenation
was treated with 10% by weight water-moist palladium-
carbon (e.g. 100 mg of water-moist Pd/C to 1 g of
(2—acetylaminomethyl)chromen—4-one) and 1 ml of glacial

25 acetic acid. Hydrogenation was carried out at a
hydrogen pressure of 7 bar and 50°C for 14 h.

5. Work-up and analytical methods
30 The palladium-carbon was removed by filtration.

The enantiomeric excess of the hydrogenation product
was determined on a chiral HPLC phase:

Column: Daicel Chiralcel 0OJ (I.D. «x length/mm:
35 4.6 x 250)

Eluent: n-hexane: i-propanol = 9:1

Flow: 0.8 ml/min (18 bar, 28°()

Detection: UV 250 nm

Retention: Re(R) = 25 min; Re(8S) = 27 min
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510%t& () - [ .\ N\ \GManpamderivatives of the formula |
R3 %
R2
\ ,
. o) i
. R4 .
S in which
R! is acyl having 1-6 carbon atoms, -CO-R?, phenylacetyl,

phenoxyacetyl, methoxycarbonyl, gthoxycarbohyl, 2,2,2-
trichlo’roethoxycafbonyl, tert-butoxycarbonyl, 2-iodo-
ethoxycarbonyl, carbobenzoxycarbonyl, 4-methoxy-
10 benzyloxycarbonyl, 9-fluorenylmethoxycarbonyl or

4-methoxy-2,3,6-trimethylphenylsulfonyl,

R? is H or alkyl having 1-6 carbon atoms,

R®and R* are each, independently of one another, H, alky! having
1-6 carbon atoms, CN, Hal or COOR?,

16 RS is phenyl which is unsubstituted or monosubstituted or
disubstituted by alkyl having 1-6 carbon atoms, OR? or
Hal, | '
X is H,H or O,
Hal is F, Cl,Brorl,
20 and salts thereof,
“where N-(chroman-z-ylmethyl)cyclopropanecarboxamide is
excluded. . o |
2. Enantiomers of the compounds of the formula | according to
Claim 1.
25 3, Compounds of the formula | according to Claim 1

a) N-(4-oxochroman-2-ylmethyl)acetamide;

b) N—(chroman-2-ylmethyl)acetamide;

c) ‘(S)-N-(4-oxochroman-2-ylmethyl)acetamide;

d) (R)-N-(4-oxochroman-2-ylmethyl)acetamide;
30 e) (S)-N-(chroman-2-yimethyhacetamide:
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f) (R)-N- (chroman-2-ylmethyl)acetamlde
and salts thereof.
4. Process for the preparation of chroman derivatives of the formula |
according to Claim 1 and salts thereof, in which X is O, character-
5 ised in that a compound of the formula i}

il

in which R, R?, R® and R* are as defined in Claim 1, and X is O,
is hydrogenated with the aid of an enantiomerically enriched cata-
lyst.

10 6. Process for the preparation of chroman derivatives of the formula |
according to Claim 1 and salts thereof, in which X is H,H, character-
ised in that a compound of the formula |l

3 % .
il
o I N\R1 1]
R4
in which R1 R? R®and R* are as defined in Claim 1, and X is O,

18 s hydrogenated with the aid of an enantlomencally enriched catalyst
and subsequently reduced in a conventional manner.

8. Process for the preparation of chroman derivatives of the formula |
according to Claim 4 or 5, characterised in that the enantiomerically
, enriched cétalyst is a transition-metal 'complex.

20 7. Process for the preparation of chroman derivatives of the formula |
according to Claim 4, 5 or 6, characterised in that the catalyst is a
transition-metal complex containing a metal selected from the group
consisting of rhodium, iridium, ruthenium and palladidm.

8. Process for the preparation of chroman derivatives of the formula |

25 according to Claim 4, 5, 6 or 7, characterised in that the catalyst is a
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transition-metal.qomplex in which the transition metal is complexed
to a chiral diphosphine ligand. |

9. Use of the compounds of the formula | according to Claim 1 as inter-
mediates in the synthesis of medicaments.

5 10. Use of the compounds of the formula | according to Claim 1 as inter-
mediates in the synthesis of medicaments which exhibit actions on
the central nervous system.

11.  Use of the compounds of the formula | according to Claim 1 in the
synthesis of (R)-2-[5-(4-ﬂubrophenyl)-3~pyridylmethylaminomethyl]-
- 10 chroman and salts thereof, characterised in that
- a)  acompound of the formula Il
X

R3
Rz

]
] | N I,
R4
in which
R is as defined in Claim 1,
15 R? R®and R*are H and X is O,
ié hydrogenated with the aid of an enantiomericaily enriched cata-
lyst,
. b) in that the enantiomerically pure (R) compound of the formula
}in which
20 R is as defined in Claim 1,
R? R®and R*are H and X is O,
is isolated from the resultant enantiomerically enriched mixture of
the (R) and (S) compounds of the formula | in which
, R' is as defined in Claim 1,
25 R? R®and R*are H and X is O,
by crystallisation,
in that
c) the enantiomerically pure (R) compound of the formula | in
which
30 R'is as defined in Claim 1,
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5 of the formula | in which
R'is as defined in Claim 1,
R? R®and R* are H and X is H,H,
in that '
e) the resultant (R)-(chroman-2-ylmethyl)amine is converted into
10 its acid-addition salt, and the latter is converted in a known manner
“ into (R)-2-[5-(4-f|uorophenyl)-3-pyridylmethylaminomethyl]chroman
and, if desired, converted into its acid-.addition.salt,
where the isolation of the (R) enantiomer from the enantiomerically
enriched (R,S) mixture by crystallisation can also be carried out after
15 step c) or after step d).



