; e3enj ng @1$6ZTFP 6PCT/ EP02/ 03857 WD 02/ 088117 Process for the preparation
of 2-[5-(4-fluorophenyl)-3 pyridyl nmethyl am nonet hyl ] chro Levent i on
rel ates to@?ﬁ’%ﬁﬁgs for the preparatio %mﬁ fluoro PG 038%

phenyl ) - 3-pyri dyl met hyl am nomet hyl ] chr omm\\m\m“\ rrulal F\ N~\ JN
including the enantiomerically pure conpoundg,@h« the formula I, and salts

t hereof, characterised in that 5-(4-fluorophenyl)pyridine-3-carbal dehyde is
reacted directly wptbcessformeprepacitionof 2015-hflueropleered)-3under reduci ng
10 conditions to give the conpound of the fornmula |, and the resulting
conpound of the formula | pyddylmetispdamimomethylichroman: o one of its salts
by treat ment with an acid. The conpound

2-[5-(4-fluorophenyl)-3-pyridyl met hyl am nonet hyl ].chroman i s disclosed in US
5, 767, 132 bdEHe imventien relaiesdo@ progess fasthe preparatien of ¢-12448WoE0¢ orpounds.

US 5,767_.132 .| ikew se.. i . | O ysiologically
accept abpe ﬂ]%ﬁ%BVﬂﬂﬁﬁémﬁ%ﬁg@ﬁgetﬁ gﬁ@?@rﬁ‘d& atﬂ%)rf %@Iﬁ? i on process
(Exanpl es 5 and 19)F
2- [ 5- (4- Fl uor ophenyl )¥3&pWw i dyl net hyl am nonet hyl ] chroman of the formula I
and salts thereof are selq tive dopam ne D2 receptor antagonists and 5 20
HT1A receptor agoni st S\ They ara.t heref ore nel or use for the
preparation of a medi canent flpr the prgphyl g : treatment of
secondary diseases after cerebralJinfafcti oR_(aptpl ext a cerebri), for
exanpl e strokes and cerebral i3%haem a, for thé prophyl axis and control of
cerebral disorders, for exanple migraine, treatnent of anxiety, tension and
depr essi on 2pckidiicethe erartiometically paté oompainds obtierfarmuler iy and seltsses,

sleep and nutrient uptake disorders, or for the treatnent of hgses, for
‘rrpl e schi theremfy @a@rapteg@ﬁpz@&?ﬁ@ﬁﬁ@@?{)@ﬂ@%@@ qu' r%?lﬂgﬁr%%?' he term
"anxi ety st ted i ki &Y BAs QP hefdof Rititiet reisermgler with
and wi t hout a{aeé%%Feélpﬁlgg‘%’tQ}N%@?pu @?\?{E@gﬁmrs or obsessci) ve WO 021 088117
-2 PCTI BRD2/ eaadifiometosgiva tie gomipound of thesfasaiula t aneikihetrgslingcasty, soci al

anxi ety di sorder ute stress disorder =t t G, S L Sor der,
general i sed Bﬂ'ﬁ’i‘%?ﬁﬁ'@l fEHPH{??','5-5'889?'5%‘%&%”&%6%%5{{@;6)( e(%fﬁtsdélgs“%rsn}et?é%nd al so
an anxi ety diept deth seciHo a nedi cal disease factor. 5

2- [ 5- (4- Fl uorophenyl ) - 3- pyri dyl net hyl am nonet hyl ] chroman of the formula I
and salts thereof are furthernore suitable for the elimnation of cognitive

deficits, fOfhbhemdBNRVEB4-IQbrdpRBAP Wpyy ety iamiabiisthyllcbnombnr t he
y

treat ment of Athel mer's di sease. They can |ikew se be enpl oyed for the
treatnent of issdideloséd btUS 5,76Ry3arhathias the sageraate, anthas #R8BHPMBTIERAY and 10
gynaecol pgy, for example f t J J Pepeadi sm
secondar §° anBHGt ?%858”%}-9% r?s-{&uysfg{{/%@%rﬁ? Sgﬁséngﬁeg‘?‘]rég%rap}uer peﬁgl

| act ati on. ThaysiomRmNgaiceaptablessifoelunen Os ties to@@) enderprepatative
ingredients 1n human and veterinary nedicine. They can furthernore be used
as interme 19reRestdEXABWI9Se 8pAckAr ati on of further nedicanment active

Iggr edi ents. o3eNge -3-pyridylmethylaminomethyljchroman of the formula |
5-(4-fl uo?ﬁgﬁgﬂ:y'f’?f%’-hﬂ'ﬂ)fy%%tyhy| ar% nonet hyl Y!:hroman, in particular

(g) -(-)- % [ gahg-s;ailﬂsdmer@ﬁéasell yeldcine dgp?mmgmi eaqepmrsarﬁhggqrdatﬁcﬂm#- bu'([j al lso
-(+)-2- _ _ _a_
{rercor e Hiy SPLRORAL OB PR ERE POARPLIA e 115

tion of a medicament for the prophylaxis and/or treatment of secondary

diseases after cerebral infarction (apoplexia cerebri), for example strokes

and cerebral ischaemia, for the prophylaxis and control of cerebral dis-

orders, for example migraine, treatment of anxiety, tension and depression
25  states, sexual dysfunctions with central nervous causes, sleep and nutrient

uptake disorders or for the treatment of psychoses, for example schizo-

phrenia, schizoaffective psychoses or cyclothymia.

The term “anxiety states’ is also taken to mean the syndromes of panic dis-

order with and without agoraphobia, compulsive disorders or obsessive

QTR
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20 preparation is of very considerable interest. The object of the present

Invention was therefore to find a novel and effecttive sypqliashesgeari ant
for the co%d’a}r?gss“ﬁescri bed above. In the previously known synthesis of

2-[5-(4-fluorophenyl)-3-pyridyl net hyl ard nonet hyl ] chroman as the racenate
and as enantionerically pure com 25 pounds, described in US 5,767, 132,

Exanpl es 5 @gﬁo@%gtdfdi%%w%ﬁc%ﬂé@@is&aéh s88ial BAxieaCaBBider aaslites

enanti omer i e conp or a’correspondi ng salt of these
conpounds, Efes®disbaternpost-Bagraliosivess digbydes, ganeralisedphdaty ) pyri di ne.

58, Ski n i Alsoragt SHbsiaRRg el arbiuty GHARo and A an B IRRELY ) 05es

-3 Further mgy,g. "arml?e@ai 8idcE98RRUGUS" . such as, for exanpl e,
3-(chl or omet yIS)-S- 4-11 uorophenyl ) pyri dine, have a tendency towards

exot herm ¢ deconposition since al kylating and al kyl atabl e functi onal groups

are pres T zséﬁégdgglg?f‘d#?gyl)@pﬂricﬂlﬂﬁ@lrﬂllﬁﬁ|rﬁ>‘ﬁﬁ’étﬁylﬁdﬁrbman@ﬂm fornwla Tech.

1979, 5 I'nventi‘on therefore relates to a process for the
pr epar at i on apt saits3h¢reof Brfustiieempre saitable ferthawlinynaiemehedgnilivechr oman of

the f la ] .E.\ NO\ N and I : ol ' t 10 (1
S (4 11 uor o RBR Bk Redminsd wrmaRt et g 8oy nigtBORCRVARH RS 12 ),
N is react eqredingat byArhbime SaicBase Meycdtrirewiss beanmpsloybe ferdheunder
reduci ng conditions to give the conmpound of the fornula I, and (2) the

resul tant cdrestmett of sideefiestsin hypertosiaseatarantdn endecHnReiogy ads salts 15

by treatgent w ' i rm@@@ a8, t he

pr ocesst‘gfs ayﬁg%ﬁol?ﬁy%@ gxa}aé_‘g?elg’g\{@é;ﬁg?g‘i‘ésﬁﬂ ﬁ%ﬁ@ﬁggélﬁt I"on g? bly- pr oduct

“ suppr essigegondacathbrorhéed, gremenstiiialesyndoome ras iundesived puerpaseess, t he
ive ingredient contains no by-product having two aryl pyridine radicals,

whi ch si npl ile¢taiono purification of the active ingredient. Conpared with
the preparation variants of secondary am nes disclosed in the standard

literature by reaction of al dehydes with primary am.nes (Lit. .. Houben-Wyl,
Met hoden der rmgqﬁp@umcmmﬁréyqrﬁ/@ﬁﬁw "@&éﬁ?@@@ﬁéé@g@j"ﬁ Pume 1171
), it is not rbtd iQRES ' biQised/ S3idrhe-

PCT/ EP02103&%97?&3%??é’éf%r\‘}‘eéﬁ?;ﬁqoﬁ@gsfdg?%gef&?lgh{e}ﬁr%rrleati on of water to give

t he al di15i nediatesifot the pregaedtion df fatteerimedicamand @islive ingredigdtsor dance with

the invention 5-(4fl uorophenyl)pyridi ne-3-carbal dehyde, can be conbi ned
directly with 2am nonet hyl chroman under reducing conditions. 5 The

advant age ov@ihce [Pe[5-@dfadrophenyt)-Bayiridynethikiangnpmathyllchtemar tia péati-d
condi tions conseqguently consists in that a smaller.nu r.of reagents and a
| ower t her nedulal '(a)’%')fﬁ'égélé‘%ﬁ‘ .eanrQ-PVri"Eﬂw@y'?@mmn%ﬁm&mw%%’ ﬁH%uri ties
also (S)-(+)-2-5-(4-fluorophenyl)-3-pyridylmethylaminomethyljchroman,
and salts thereof are very promising as medicament active ingredients, the

20  preparation is of very considerable interest.

The object of the present invention was therefore to find a novel and effect-
tive synthesis variant for the compounds described above.

In the previously known synthesis of 2-[5-(4-fluorophenyl)-3-pyridylmethyl-
aminomethyl]chroman as the racemate and as enantiomerically pure com-
25 pounds, described in US 5,767,132, Examples 5 and 19, 2-aminomethyl-
chroman, both as the racemate and as enantiomerically pure compounds,
or a corresponding salt of these compounds, is reacted with 3-(chloro-
methyl)-5-(4-fluorophenyl)pyridine. However, the starting material 3-(chloro-
methyl)-5-(4-flucrophenyl)pyridine is a skin irritant and may cause allergies.



and. side reactions. In particular, heating for a number of hours in an azeo
trope-fornj glvent with addition of a catalyst, i.e. ] r
exanpl e 10w8?qzzﬂls%}é2esul fonic acid, is unnecessary. Typi cgﬁb@(fglogftesgcti ons
of thermally | oaded al dehydes are, for-%xanple, disproportionation to the
al cohol and acid or oligonerisation with elimnation of water, for exanple
to give the i e I digt ) i L drpsred that the
reactive fof?ﬁ%&ﬂa&ﬁm ﬁ%‘iﬁébﬁi‘(f?e?g‘péﬁpgﬁaghwr%g’efottgaegg pgﬁgg(not have to be
prepared sepgsthyIgsy4-utropheny oy ridie, have reeteadedcy tovedrds exothermie from a
storage-stable salt form of Iﬁ(he .amnm ne. Tt]e 'ﬁJsi ﬁn Oif i solation of the
free base mEgREMPRAItIoR:SINeR kYRR NG Alky ?ﬁa&ﬁ% NFEPPRLI BHP? &% nnecessary.
Thi s addi ti i h&dusly iea SRIBIS MBI (IR CHRInY SIRG.-Téeh TTeyd, nvent i on
therefore r I%éergstr"ﬁagé%%cé%s asgdescri bed(above, chgr acterised in that
t he reachi véd1f 8RBrIA3)2- am nonet hyl chroman is prepared in situ froma salt
of 2-am nonet hyl chroman. Particularly suitable salts of

2-am nonmet hyl chroman are 2-ami nonet hyl chroman nal eate, 2-am nonet hyl chroman
hydr ochl or i dthesindedtiamtheoefdbe nelates! tocapiocass for thepreparation pf 2dbdAt ageous in

accordance W th the inventiqgn is the use, of 2-amn r.Qman
hydrochl ori d Pr%pf[es'ybzélﬁm%\am%\ﬂ?ﬁ“j’loéU%t{)Vfl‘al“JPm I %’iqﬁm)?ﬂyl]chronan of
the formula | contagns a chiral centre in the 2-position of the chroman
structure and can thenefore exist in racemc or optically active form The
formula | covers both he racemate and the enantionerically pure
conmpounds (R)-(-)-2-[ 0.Q21 088117 RCT.ERQ2183857 -5
fl uorophenyl) - 3-pyri dyl net hy Em S)-(+)F2-[5-(4
ujor ophenyl ) - 3- pyri dyl net hyltam ngnet hyl | chtonman mat es, including the
emate of 2-[5-(4-fluorophen - 3- pyri dyl netyl awr'nonet hyl | chroman, can

be resol ved nechanically or chemcally 5 into the isonmers by nethods known
per se. D asdrdd saltsethereofectparatiarisbdyn tatned from the racem c m xture by
reaction with an optically active resql vi g . Exanpl.es of suitable
resol vi A§ adéhgs(“afﬁ@r@%ﬂ‘? )qygdmé-&@%fﬁi%daesﬁgheégrmtﬂg l% and L forms of
tartaric acid, diacetyltartgric acid, dibenzoyltartaric acid, mandelic
acid, malic acid, lactic acidYef ino acidd) 10 or the various optically
active canphorsul fonic acids, or sulfonic acid. Al so

O epgration wth the aid of a

advant ageous i s chromat ogr aphi cetfa
colum packed with an optically activg regol ving agent (for exanple

di ni trobenzoyl phenyl gl yci ne); an exanp &f a suitable eluent is a hexane/
15 i sopropanol /acetonitrile m xture, for exanple in the volune ratio

82:15: 3, i d i bed, f | in WO 97147617, Di ast
resol uti ogrclgfreagégrciﬁr@%é&wﬁ@dg)éﬁggfa_gﬂy'ﬂfgmm_%ﬁ%? itlaedrﬁogﬁn é‘ggggge_s, such
as, for exa”i@ﬁ'@cﬁ%&ﬁdiﬁ?ﬁ' tlgg\z’)e?&%! J:érﬁﬁ&'e/vﬁclﬁ‘of {relformfia Cahliet . S.H Wlen,

Enanti oners, cemates an uti ons, ey (New York) 20 1981 ). It is
of course al @) tpesssuitaat compbuad of the fareiulay| iscanverted ipforngsofdts $als f or mul a

by t he ,above: descri be rocesses by using 2-am nonet hyl chroman which is
eady 1£t i E&Frﬁﬁﬁﬁ%@w’/& F(‘I%c'dz am nonet hyl chroman or
(S)-2-am nonet hyl chroman]. 25 Racem ¢ 2-am nonet hyl chroman is conmercial ly

avai | abl e or_can be pre red by, known synthetic nmethods. (R)- or
(5 57 A nonbha Ao arTaee 3 2as nadd p BERrs BV PR RS AleREsed
US 5,767,132 consists in the reduction of by-product by suppression of

double alkylation. After conversion to the process, the active ingredient
contains no by-product having two arylpyridine radicals, which simplifies

20 purification of the active ingredient.

Compared with the preparation variants of secondary amines disclosed in
the standard literature by reaction of aldehydes with primary amines (lit.:
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Volume 11/1), it is not necessary in the process according to



net hods. The preparation can be carried out, for exanple, starting from

commercially 3 vai | abl e chroman-2-carboxylic acid by t IhQ
reacti ons:wélowsqégct ion with thionyl chloride to give t%'liﬂ?ro @?(M)??I c acid

chloride, WO 02/088117 PCTI EPO2/ 0385A=6 (2) reaction with a chiral anine
to give a diastereoner m xture of the carboxam de, (3) diastereoner

resol ut i on by OBKER) | PRabe IR BRRRSH $FaEo0BL AbREalding)ad pilict  on of

the diaster I'C Carboxam e correspondi ng N-substituted
2- ani nonet hyieterastead) dhé a)dethyakekiynl addondandeowitle traeniniventign Ssldal yt i c

hydr ogenati on, to give enantiongerjcall 2- am t h h. . Eith
the (R or f'HQTQPQPn¥HB¥f!q'B?r@rcqqga@ﬁﬁé{gére‘%ﬁtg%ﬁ@&@’li' b e ‘)(gw@gg%a inguriat i 3:1
of the chi r%h}ir]rgm@fﬂ%ro}%ﬁ drﬂ)‘é‘?’i‘éﬁ@élnbicbﬁﬁﬁiéﬁs.re| ates to a process for the

preparation
(R -{-)-2[5-(4-fluorophenyl)-3-pyridyl methyl am nonet hyl | chroman of the
fornul a La ﬁ'g{e’(%qvfalnu%oée oﬁér‘thfe)rédﬁbt@‘iejaﬁnin%ﬂoﬁé‘%ﬁlz%b%cbhﬁo%@fstar@m acterised

in that T1) uof ophenyl’) pyridi ne- 3- carbal dehyde of the formula Il 0\
| 1\ "H Il conditibasicensequerdly atinsists inythatt arsniader numbaiafseagentagdfan or

"5 and|(2) & luer B R draatheeean . dnl Pies uEERRRO RS o one
of its saltgysibé ?é’édﬁép | ¥ paHidiar Hedting6r & Blunfbsriof helRs inin dkeo-conpound

. ! _ 5
| is obtained in an anal ogous nanner using (S)-2-am nonethyl chroman.
Al t er nat i veltsopetiRymingasolventevitly dditiomeh accatalysts beban geish iorexampPleeact i on of

racem c_2-am nonet hyl chr oman .\ t - N\t r.old : 5

r acemat éar e%{]q(ﬁlﬂ?'?ﬁ?%@n'(?r%q'e{yflpggi(:?%sr?%ﬂ:ﬁyéagIsﬁdoél 'I%%Clilgéé grﬁ%ﬁ@qlio

%aSt ereo |¥EIQPLRRBAYALs BFeT fGR@ArMBI85 disproportionation to the alcohol and
acid or oligomerisation with elimination of water, for example to give the
substituted trioxane.

In addition, it has been found that the reactive form of 2-aminomethyl-

15  chroman (free base) does not have to be prepared separately, but instead
can be prepared in situ directly from a storage-stable salt form of the
amine. The omission of isolation of the free base means that at least one
liquidfliquid partition is unnecessary. This additionally restricts the con-

sumption of solvent.

20 The invention therefore relates to a process, as described above, charac-
. terised in that the reactive form of 2-aminomethylchroman is prepared in
situ from a salt of 2-aminomethyichroman.
Particularly suitable salts of 2-aminomethylchroman are 2-aminomethy|-
chroman maleate, 2-aminomethylchroman hydrochloride and 2-amino-
25 methyl carbonate. Particularly advantageous in accordance with the inven-

tion is the use of 2-aminomethylchroman hydrochloride.

2-[5-(4-Fluoropheny!)-3-pyridylmethylaminomethyljchroman of the formula |

contains a chiral centre in the 2-position of the chroman structure and can

therefore exist in racemic or optically active form. The formula | covers both
30 the racemate and the enantiomerically pure compounds (R)~(-)-2-[5-(4-



meric sélts of the racemc amne with enantionerically pure

N-t osyl - are so different that the pure (R)/(S) besg@ener of
the for mJI q%%oht{ii}l be obtained by nornmal crystallisati orfcq‘cl%ir?sequent ly,

(R) - 2-ami nonet hyl chr oman N-(tosylsulforﬁ/’r) (S)-prolinate of the formula I11
O~-ONS O15 HCis fornmed. NH3 ~~~"'" ~ \ + Enantionerically pure

(R)-2-am ”Oﬂgéﬁb@h%Hgﬁ-@ﬂﬁo?nﬁe ?BH@(W!]&P%@EAH%HJ(@P (the-[eqapound of the

formula 111 asl - 2-am nonet hyl chroman i s obtained in an
anal ogous rrﬂuomphesyl)@ pﬁjdmetbwmmrrmtbyliqmomahe i nvention furthernore

() 72" s ( aRaBIEmnghpna B PR A ek BHeTORIT USRI <o 1

ther eof, Ch%éﬁ%l%mlﬁé‘rﬂemw&ﬁ@mé@)caﬁ%élrﬁﬁﬂl\iéd mbcnamanyoole@mmmw om
hy

racem c am none chroman racenate resol ution using ( % ?%&)@r ol i ne,
i s enpl o§ed lntilshbe isoreernsi ynmethasis knowreperlt 88 RigsteRROmPETer I sal t

S)-2-am no chr Th d
67 heTor o FCHUPE G Pt L RSyl sfcmwn
(R-(-)-2- [5eédivhbtéye¢mF&'xam;"»leamysmtabfllerresuyingragmmarqbpmmwmmnvand 20
salts thereof, as described above. The |nvent|<§) ?r?re relates to a
process for acigds, sreh asdbe bhand L(fm)m§ of tagtaric aci dlacetyla ric acid,

5-(4-fluor f
Goscr | bed atiogio6yltariaf Bb) higPiieN; ARG GERPRAA OF shfhé ecldser el *¢

02/ 088113 PGF/tIEEQarﬁG@@Bﬁncegu gutive tafmphrorsafcenic acidsi susreas taamphein by
racemate resol ution using (S)-N-tosylproline, is enployed. The invention
li kewi se relsNfeBiGasid.he di astereoneric salt (R)-2-ani nomethyl chroman

B - 0LL NS HE Bl nleBkont U LilBiatograPhR: AdRIBEt Spir AL Wth tne Blcat es Lo a

cess for 't repa
(+)-2-[5-(4- deaMIOMmqradk)ad?wmyam abptmaitmta/m rasohtﬂgyagerﬂr(fﬂrrmampl%al ts

h f, ch h
ot am iGoREN BRI IGynaD A exAaE i SRRl Bivehf B2 KBS0 i e
i s enpl 936dn|%&ﬁ' Paﬁﬁl'/ébéiaﬁntrﬂ@ nhnkwféeek@ﬂnareem the voliimélratis 82@6@rarc sal t

(S)-2-amno roman N-(tol uenesul f on (R -prolinate. The
prepar at i on aﬁdé@rlbbdafarrﬂmmpiwlm\fh/@rﬁ?mm{? ol uenesul fonyl)-(S) prolinate

and the sub r The X-ray
ctructar sl ACRPANE Bl ey BRoRCeATREA RS SihdetTRificdiod e &1 EY
rel ative conpiogessdd, @lclfast foe etxnmpt@rftaomnaf cryst;ah‘lmtlom (ltarA. t(éoltabn firmed by
Figures 1 and 2. The conflguratlon of

-9 h b
derived fron®thdVieRJINANIONSTE; Baremalss %'fgﬁﬁé‘)lh@?ﬂ? "éYrir(ﬁﬁwa%q g? ©
20 1981).

It is of course also possible to obtain optically active compounds of the
. formula | by the above-described processes by using 2-aminomethyl-
chroman which is already optically active [(R)-2-aminomethylchroman or

(S)-2-aminomethylchroman].

25 Racemic 2-aminomethylchroman is commerciaily available or can be pre-

pared by known synthetic methods.

(R)- or (S)-2-Aminomethylchroman can be prepared by known synthetic

methods.

The preparation can be carried out, for example, starting from commercially
30 available chroman-2-carboxylic acid by the following reactions:

(1)  reaction with thionyl chioride to give the carboxylic acid chloride,



(S)-pr ol'i ne. Fi gure 1 (Fig. 1): Xray stlr uctural analysis of

(R)-2-am nonet hyl chroman 20 N-(tol uenesul fonyl) - (S)-prol i@t eperfobddyre 2
(Fig. 2): WO f yctural anal ysis of (R)-2-am nonethyl chroman

N- (t ol uenesul fonyl)-(S)-prolinate. -6-

5- (4- Fl uor ophenyl ) pyri di ne- 3- car bal dehyde can be prepared by known syn
thetic methogds. ! td 4 &dsterdoméOmidu@® the starting
25 from congg)r Ci E%;Béﬁgﬁ %bqhge)r%%%@ﬂﬁjrbu@?%ghen%%) nicotinic acid by the
foll owi ng reacti eafsoxaiider eduction to

5- (4-fluorophenyl) - 3- hydr oxynet hyl pyridi ne, for Le J % presence of
bor ohydri de$3) an '%ﬁi@@@&?%ﬁgsom% glém@gﬁﬂ@ﬁwegﬁg‘ggégﬁ% %d (2)
oxi dation of the_glcghol, for exanple using manganese dioxide (MQ2), to

give the desired aldehyde. A further alternative is ﬁreparati on of the
al dehyde5by (4pducedactionf ofthe iarierepmeriacarspramnide ytne GoResPPRdiNgx anpl e by

hydr ogenati on or  using.hydrides i Lsqbutyl al um ni um hydri de or
lithiumtri-tert- "af’@%}ﬂf/edf?%ﬁuﬂ?rﬁ?m%%ersﬁ?ﬂébﬁgacti on of

5-(4-f1uor _og!a)e ny ldeylatiore foréxainisie dyruatalytic hddgenatiomEdlig e Bnamtioy
hydrochl oride, in particular (R)-2-am noneth

_ %I h droct&[‘grlﬂ}eﬁ9 (S carried
out under reduci neniealytpusa 2Z-ammameth¥ichfipa xFa'F%ﬁréh? er ($r esence of
bor ohydri des or r . | C I QUL } lithium
bor oy de. soariBET PP SpbAdingtr B8 Corfpl orife el |

bor ohydrpde or bamipehydri de on pol yneric support materials, for exanple
Anmber | yst A-26 BHa form Particular preference is given to sodium

bor ohydri de which has first been reacted with 15 nethanol to give sodium
tLi met hoxyborrirgehtien likewise oblates td & peadesaliorethieqreparationaaft{ Ryi-)ids t he
‘sence of borohydri des so Io_nxgél as It does noi i nt erfe{)t?1 \3ith |t De starting
materials. A&r@fiiaraphendn3ryprEmeathylapiporpettyficliioman eithedotmiadas | conol s,
such as ethanol or grethanol, or m xtures thereof. 20 Suitable reaction
tenperatures are betweeA™~Q and 70, preferably between 10 and 50,

particularly preferab q
process as described & terised,in t_the reaction is carried
out in the presence of & borghydryde. Nhe T la

3 025 met hyl chr oman
hydrochl oride, in particular ~2-am nonet h yc¥o chloride, can |ikew se
be carried out in the presence of hydrogen gas and hydrogenati on catal ysts.
WO 02/ 08811 7aMCEhi therO38 biaratterSedtinlthat hydr ogenati on catal ysts are, for
exanple, metals fromthe eighth sub-group,, for anpl e ey nickel,
pal | adi U or(1;)|5a(4-mmppbawl%mrﬁm%g-%r%éiﬁﬁw&af@ﬁ;}gf@u'FF;QC be present on a
support material, for exanple gq activated carbon, cal ci um carbonate,
barium sul fate or stronti umuy? ate, 5 iMthe formof their oxides, for
exanpl e pl ati num oxi de, or i ¢ly dividgd form The reaction is
preferably carried out at a pressure ot oy to 200(ibar and at
meratures bet ween -80 and +150C, q)arti cularly preferably at room

erature and atnospheric pressure: N/

is reacted directly with (R)-2-aminomethylchroman or salts thereof under

reducing conditions to give the compound of the formula la, and

20 (2) the resultant compound of the formula la is converted into one of its
salts by treatment with an acid. The (S) enantiomer of the compound | is

obtained in an analogous manner using (S)-2-aminomethylchroman.

Alternatively, (R)-2-aminomethylchroman can also be prepared by reaction
of racemic 2-aminomethylchroman with (S)-N-tosylproline followed by
25 racemate resolution by crystallisation. The solubilities of the two diastereo-



10 Suitable solvents are, for exanple, alcohols, such as methanol, ethanol

or isopropanol.. boxylic acids, such as acetic acid, e as

et hyl acetg{be{%mggﬁzt hers, such as tetrahydrofuran (THF) ?}(ﬁ(rjniﬁ(’)o%gﬁ%? It is

| i kewi se possible to enpl oy sol vent nmixtures of the above-menti oned

solvents, if desired also solvent m xtures containing water. 15 The

invention thelod s Srah8 88k smirleOs s Bnaftisichtallyaslrawssyl¢Bpr act er i sed

in that the reaction is carried out in the presence of hydrogen and a

hydr ogenat i pnolire adeysd difféhent iaatehefpure éRY/ (63 ndinstereepenehiag femulgd!iconver t ed

into the associated aci d-addition sal.t_usi LA i le acids for

this reacti (‘}ﬁnzﬂeeogtﬁ&e@ nm@'{:rﬁﬁgbsﬁﬁ% %@&qﬁghﬂ{// @ibié%@éb e salts.

Thus, it is ' /15 QIFSHRM- bisateldther@mui£lisul furic acid,

hydr ohal i ¢ g@i@tgz!&tﬁg%ﬁ;\};&ﬁ?g?g‘ghl or?sc)afgci d or hydrobrom c acid, phosphoric

acids, such as orthoplbsphoric acid, nitric acid, sulfamc acid,

furthernore or {C ids, specifically aliphatic, alicyclic, araliphatic,

aromatic or heferog¢ycl r© nonobasic or poly 25 basic carboxylic, sulfonic or

sul furic acids,\.sNch g@s formc acid, éceti c acid, propionic acid, pivalic

acid, diethylaceti és&:i d, ||qgj/c'~a, Fa~stesinic acid, pinelic acid,

fumaric acid, maleif a€id, l'actic afid, aricyacid, malic acid, benzoic

acid, salicylic/aeid, 2-phenyl propikpi cAs 2 Ci kri c acid, gluconic acid,

ascorbi c acid, i nic acid, isonic6tini¢ acid, nethane- or ethane 30

sul foni c acid, ¥t hé&nhedi sul fonic acid, 2-hydroxyethanesul fonic acid, WO

021 088117 PCTI P02/ 03857 -11 benzenesul fonic acid, p-toluenesul fonic acid,

napht hal gnen‘dﬁ@- and -disulfonic acids and laurylsulfuric acid. In a
eferred enbodi ment, the salt formation is carried out in ethanol by

hci pi t ati oA feimed.hydr ochl oric acid (37%, giving 2-[5-(4-fluorophenyl)-3

5 pyridyl net hyl am nonet hyl ] chroman di hydrochl ori de hem hydrate, (R)-(-)-2

[ 5-(4-fluorophenyl)-3-pyridyl met hyl am nonmet hyl ] chr oman di hy(ilrochl orjde

heni hydr at e bnart®ymerigally-quse (R)-2raminepatayIchionasy s HRseEHRDIN ARSISHRA hy | |

chroman di hydrochl or.i i he | j rel ages he process

as descri be "%’8368,°°Eﬁ’§°r‘@?tna£??‘§i@%®r%al'68¥ r?%%é%)&%tlbﬁ' (ag)e§ ahfind

(R) - (-) - 2- [ Smefhylidhiomzphie mptainéd iry ah dpalogoug | manmerusirgy (R )eNrtosgn

di hydrochl oride ‘or (S)-(+)-2-[5-(4 fluorophenyl)-3-pyridyl net hyl am no

net hyl ] & on@ii®liBehydr ochl oride is prepared. In a |ikew se preferred

enbodi nent, the salt formation is carried out at -5C by addition of the

stoi chionetric anount of 37% aqueous hydrochloric acid 15 to "%(g({? sol ution

of the base The éventien fudhermpyerriates 1d 2 pracass for the gRaMMNON ©

3-pyridyl met hyl.apm np R QITRIN. i lfgh% Yorxdta- (4

fl uor ophenyl C%Qﬁg%fp?gg{)%ﬁﬁp'&%%@ﬂ%@%’ﬁ@?ﬁ%t% rocrr?lggroir(?jsgﬁtéThe

i nvention refrir€sf, chafetdrised iathatq S)taminometsdctasnibes pregardddtoove, char

acterised in that . . :

(R) - (-) - 2- [ 5Lacemic @oHBpmeHpIghroman ragemate FRICUHANLYSIPG §P)-DotosKiPsing:

“grochlfgi dps é’ﬁ ngared. Even wi thout further comments, it is assuned
t a person S P ed in the art will be able to utilise the above

description in the broadest scope. The preferred enbodi ments shoul d

therefore MeqfbynihioRIReHit AlatdS 6 N biatrlbhelie SaitdSyBlatiriomaiRpic! ut el y

not limting I n any way. Al'l tenperature detalls above and bel ow are

given in C. thrdnhan Ne(tbloehesulforgtjpRyprolimatevent i onal wor k- up” neans t hat

water is added if necessary,

The compound of the formula Il is a valuable intermediate in the synthesis
of (R)-(-)-2-[5-(4-fluorophenyl)-3-pyridylmethylaminomethyllchroman and
20 salts thereof, as described above.

The invention therefore relates to a process for the preparation of (R)-(-)-2-
[5-(4-fluorophenyl)-3-pyridylmethylaminomethyl]chroman or salts thereof,
as described above, characterised in that (R)-aminomethylchroman, pre-



the pHis, if necessary, adjusted to between 2 and 10, dependi ng on the
constitution of the end product, the mxture is extracted

acetate WIPO8YI888Y117 PCT/ EPO2/ 03857 -12 or dichl or omet hg %hases
are separated, the organic phase is dr+8d over sodi um sul fate and
evaporated, and the product is purified by chroma tography on silica gel

o Y CORar il el By e Bredehagapiy o

sol ution of (g;cmmymrbnmdgempl@yémnol are added dropwise with stirring.
20.5 g of 5-(4-fluorophenyl)pyridine-3carbal dehyde are added to the
suspension at 35C, and the mxture is stirred for a further 3 hours. After

addi tion of 'HhéwﬂreﬂﬁoﬁﬂﬂéWﬁeb@ratée’wit@edlaét@rédmm B4t (R)-2aminbmetidylf or a
further 4 hours, and 62 wat er are then added dropw se at room

t enper at ure.C ﬁ@%ﬁt—thO“ﬂW@wQGY'l)tﬁﬁ) piolingt® is then adjusted to pH 4 using
37% hydrochloric acid over the course of one hour. The crystals are
filtered off, rinsed with ethanol and dried under reduced pressure, giVing
27.2 g ofd {RThQ inveptips fyrthgrmese splatesto)a qugﬁssdgn thezpreparation of (S)-

met hyl am no 20. 27 g of
2- am nonet h t '@ﬁ@]ﬁ%@ﬁ ﬁ)ﬂg?’f@r%&ﬁg&m@ %@gw P%@%@b?sg?s met hanol ,
and 20.4 g Oﬂheaeéfo%mdteuiﬁem kreati S&a&ﬂhuheﬂtylchnomhhpmﬁared éromubsequent I y
added. 20.43 g of 5-{4-fluyor opheny %@I di ne-3-carb 20 alg de are added
to the whit erag8leArIREMathyishromandy freemale twlwéorswmgé r 1.5 hours

before 4.20 drlde are added in portions. After 15 hours,
56.4 m of V\f/g)tsgilcpr@ﬁ{ea gj%@gr nd the pH of the mxture is adjusted to pH 2
ﬂng 37% hydrochl oric acid. After t he suspensi on has been cooled to 0C,

LI T Sl Ry B U5 LB a0 2SI

reduced pressure, giVving uor ophe

pyri dyl nmet hytlmomammi(lglu¢ndsutioay!) {RgHpoalinate.i de (64% yiel d). Exanple 3: 5.07
g of (R)-2-am nonet hyl chroman and 5.00 g of 5-(4-fluorophenyl)

pyri di ne- 3- car bal dehyde are dissolved in 38 ml of THF, and 6 g of 5% 30

pal I adi um onThe rawdration af (R)A2-aneinachddtl|ghromast N:(tolngwestmenyi )X8ure is hydro

021 085117 POTIORPEE Sk e SUbsemEN! BRUC EXKBEURD BT 54T DgENn BB ra e, ¢ he
catal yst is ThéberfstRiduralaMalis of the salt is shown in Figure 1 and Figure 2.
15  The relative configuration of the two centres of asymmetry can be con-
firmed by Figures 1 and 2. The configuration of (R)-2-aminomethylchroman
can be derived from the absolute configuration of the natural amino acid
(S)-proline.

‘ Figure 1 (Fig. 1): X-ray structural analysis of (R)-2-aminomethylchroman
20 N-(toluenesulfonyl)-(S)-prolinate;

Figure 2 (Fig. 2). X-ray structural analysis of (R)-2-aminomethylchroman
N-(toluenesulfonyl)-(S)-prolinate.

5-(4-Fluorophenyl)pyridine-3-carbaldehyde can be prepared by known syn-
thetic methods. The preparation can be carried out, for example, starting

25 from commercially available 5-(4-fluorophenyl)nicotinic acid by the following
reactions:

(1)  reduction to 5-(4-fluorophenyl)-3-hydroxymethylpyridine, for example
in the presence of borohydrides, and subsequent



8.66 g of (R)-(-)-2-[5-(4-fluorophenyl )3 pyri dyl met hyl am nonet hyl ] chr oman

by renoval | vent by distillation (68%yield). Ex X (1)
45.0 g of (‘@%’-(’%tr}]@llﬁie are added to a solution of 31.0 g O?W?:;#?%OO m

of water. Wien the solid has dissolved; 974.6 g of p-toluenesul fonyl
chloride are added, and the m xture is stirred at 70C for 4 hours. After
the m xture s b q t ; %shydrochl ori c
acid are added, aﬁ’ﬁ%@éﬁﬁ“&ﬁ%‘?@?ﬁ%@ g{gﬁgélggnﬁ%@)@rn%& @g@g wi th et hyl
10 tert-butyl et h@nOJdhto giwklthe dedired gidehydphases are evaporated, and the
resi due is dissolved in 6D ml of ethanol. This mxture is subsequently
slowy added dropwi se to a solution of 42.2 g of rac-2-am nonethyl chroman
in 200 m of Adtftlaevaditernatve Bpreparationraf thep aldehgde byfretteticrdofod-tyamas hed
with etha nol and dried, giving 43.0 f (R)-2-am nonmet hy] chr opan

N (1ot uene 15-&RRPRNETY)BYTHRG: in axapierby BV OGSBBEPST oE HAIIEN s by
Figures % an - UriRhydriddTbP BRI 1 881 SRSy aluminiym

N-(tol uer%esu%f%‘n%%%ﬁ?@t@?%@ﬁg‘?}gr% suspenéﬂéli n 60 yaé.gfmlp:yl uene and
extract ed wihydridesol ution of 2.07 g of NaOH in 40 m of water. The aqueous
phase is re-extracted with tol uene and evaporated together with the first

organi ¢ phase. The residue 20 is dissolved in 500 mMl of ethanol, and 4.88 g
of 37% hydr othé oeactiomodfd-&4-Budivphenjpdiding-Baarbaldehyde with Zrasiineen stirred

3 rgemt ?W&@ﬂﬁé@pﬁa@xﬁgﬁ@ﬁggﬁgigsgqn‘f@u%re{h)ﬁf-ahl.ﬁgme%@? hydia-crystalline
(R -(-)-2-[ Sekidri AT ) i | SRgTRS QP
hydr ochl ori d%ﬁlgp{jgﬁgﬁyil ngﬁ%%ui%éggégﬂ?h%iég%{%S%l ofrﬁﬁl&e%) ) gén The

bst ancH i sthenpresenos of batdhydpdes onbydnogengtierncalplysts. HPLC dat a:  Col umn:
i cel Crownpak CR(+) (150*4 mm packing material 5 Nm Mobile phase: 90%

water (adjusted to pH 2.0 using HC104), 10% nethanol Flow rate: 1.2
m / m nut e 30SR#alkiethavehydrides a8 lithivom kerohydnie, GaHigs boronaridersediosss7 - 14

Patent Caing 1. Process faor. the epar ation_ of . ,

oo [ 6 (4-f oAy g, Potasdik ROPER 98 hetioyon EHPHIR AGONMETS or mul a |

F\ ~ 0\ ~Nsapbor5rrmériai§,lfoﬁekamE@Amuéﬁ@sﬂmwBH@dohﬁ. Padiculat B}efe-

5- (4-fluorophenyl) pyridi ne- 3-car bal dehydé of the formula Il F O\ \ HI
rence is given to sodium borohydride which has first been reacted with

I ~J

15  methanol to give sodium trimethoxyborohydride.

Any solvent is suitable for the reaction in the presence of borohydrides so
long as it does not interfere with the starting materials. Particularly suitable
are protic solvents, for example alcohols, such as ethanol or methanol, or
mixtures thereof.

‘ 20 Suitable reaction temperatures are between 0° and 70°, preferably
between 10 and 50°, particularly preferably between 20 and 35°C.

The invention also relates to a process as described above, characterised

in that the reaction is carried out in the presence of a borohydride.

The reaction of 5-(4-fluorophenyl)pyridine-3-carbaldehyde with 2-amino-
25 methylchroman hydrochloride, in particular (R)-2-aminomethy! hycro-
chloride, can likewise be carried out in the presence of hydrogen gas and

hydrogenation catalysts.



Nis reacted directly with 2- aninonethyléhronan or salts thereof under

reducing c it1ons to give the compound of the fornula I ) the
resul t ant ggﬁﬂé@ﬂﬁlof the formula | is converted into onepgiﬂﬁPég§gfts by
treatment with an acid. 2. Process accot@ing to Caim1, characterised in
that the reactlve formof 2- an1nonethy|chronan Is prepared in situ froma

sal t of am o9 ﬂ?%&&#ﬁ?n%ﬂ ca?‘al $t6 A& Sror Eﬁéﬁggdt, ?@eﬁéﬁ]@rﬂ'tﬁb bi r@thz

characterlse reaction ts earrie resemnce of
bor ohydri de. sub gRup; dorsexamamie Rangeyt micklapatiadion cﬁ,platﬁrmmc}?altéchwd arn t hat

the reaction js carried out i e presence of hydrogen and a hydrogenation
20 catal yst.P ?W@tﬂgﬁff‘?ab @95%@%‘8@?”91?29”ﬁgﬂ'gkg%rse’?@HH?&nng to one

more of %fi’} ﬁ?&céﬁboﬁ céllagﬂngﬁéﬁfdr%f? um%lfate or stroln]tlum carbonate,

(R) (-)-2-] uor ophenyl pyri y am nomet hyl [ chroman or "sal ts
t her eof % pindperfedn obthdair oxides, facemrdpleg:labntmne)xmﬂe roorire fioélydivided 1 to 5,
characteri se&qi n 5 that (R)-am nonethyl chroman, prepared fromracemc

am nonet hyl Moman by racemate resolution using {S)-N-tosylproline, is
enpl oyed. 7. Process according to one or nore of Clainms 1 to 6,

characteri se

(R-(-)-2-[5¢ ﬁr??‘ﬂt?:”dﬁr?é%fﬂﬁb'écﬁVHdo?Htrﬁiﬁw@'eéﬁ'l"ﬁo‘ﬁfeff‘?{pl1] P2 QPR

hydr ochl ori dg tbmwrsﬁ@égsetvé’eeﬂsmw ABeCdbagicufarl srefirabRr & rebmC ai s 1
to 6, characterised in th

(R-(-)-2- [SWGFBMQQW@MOPPBGEWPMB}HUﬁ%t hyl am nonet hyl ] chr oman

di hydrochloride is prepared. 9. (R)-2-am nonethyl chroman
N- (tol uenesul fonyl)-(S)-prolinate. 15 10. Process according to one or nore
d ai i 1 Puitablecobvemnts ard, §efde)tamplaaalcohols such as methanol, ethanol or

Q
Wercof 15 pPopimRao. RoRVLE 28, 5 af el 3L SBfermeaerirt 8 e 1°Co <,

char act er i sedcétatd, lonlethers; gnam@émétmﬂy@mfgfmﬂnwmadleﬁbﬁé Qs NiRERTEEC _
am nonet hyl 20 chronan by racenmate resol ution using (R)-N-tosyl proline, is

enpl oyed.  12possibledeempiewsalvegt mixteres o thawbeveimentionast solvents, if
charact eri segedifbg also solvent mixtures containing water.

15  The invention therefore relates to a process as described above, charac-
terised in that the reaction is carried out in the presence of hydrogen and a
hydrogenation catalyst.

The base of the formula | obtained can be converted into the associated
acid-addition salt using an acid. Suitable acids for this reaction are those
‘ 20  which give physiologically acceptable salts. Thus, it is possible to use
inorganic acids, for example sulfuric acid, hydrohalic acids, such as hydro-
chloric acid or hydrobromic acid, phosphoric acids, such as orthophos-
phoric acid, nitric acid, sulfamic acid, furthermore organic acids, specifically
aliphatic, alicyclic, araliphatic, aromatic or heterocyclic monobasic or poly-
25 basic carboxylic, sulfonic or sulfuric acids, such as formic acid, acetic acid,
propionic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid,
pimelic acid, fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid,
benzoic acid, salicylic acid, 2-phenylpropionic acid, citric acid, gluconic
acid, ascorbic acid, nicotinic acid, isonicotinic acid, methane- or ethane-
30 sulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,



that (S)-(+)-2-[5-(4 fluorophenyl)-3- pyri'dyl met hyl am nonet hyl ] chroman

hydr ochl ori i repared. WO 02/ 088117 PCT/ EP0O2/ 03857 -16 rocess
accordi ng t‘gs&ﬁ/@“gﬁm)re of Clains 1 to 4, characterised ?#Wﬁ’ﬁ%mgsp

(S)-(+)-2-[5-(4-fluorophenyl)-3-pyridy tet hyl am nonet hyl ] chroman
di hydrochloride is prepared. 14. (S)-2-am nonethyl chroman

N- (1ol uenesut L gnias ARl | enes it MachufleAndio s A A A A A

. Ay. AYW+qg} A
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a] ca] ca] ca! 4f52E§-Badrbphéryl)-3ypyiidyBaeBgiEaviBd@iethyllchroman dihydrochloride
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3-pyridylmethylaminomethyljchroman hydrochloride or (S)~(+)-2-[5-(4-
fluorophenyl)-3-pyridylmethylaminomethyljchroman hydrochloride.

The invention relates in particular to the process as described above, char-
acterised in that (R)-(-)-2-[5-(4-fluorophenyl)-3-pyridyimethylaminomethyi}-
‘ 20  chroman hydrochloride is prepared.

Even without further comments, it is assumed that a person skilled in the
art will be able to utilise the above description in the broadest scope. The
preferred embodiments should therefore merely be regarded as descriptive

disclosure which is absolutely not limiting in any way.

25  All temperature details above and below 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 between 2 and 10, depending on the

constitution of the end product, the mixture is extracted with ethyl acetate
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h&' () - 9- 10% béer(Sodturt QuUiféte( and K$aSoratda) lehd' the podudi s pérified byfbhrdnké-
L, M 10%&' ()-Z10% h& ()-Z!'PY 10%& ()-'1Y 10%h h& ()- 10 h 10 h 10 h610%

h& () - Br} [ 9fi00raphyeon siisa gef andipeby srystaisation. + 1004
h& ()-!|39%40%H#& ()-1]13%0%,,,& ()-1 10%

h& ()-Va?{\: 'k'y't&Fl | 10%h& ()-y, 10% h& () -3y, 10%
& ()- 3! @ 94 0EaBRPIe 1yf 8S10% h& () - y$@0% h&' () -

Pkt 9% 4 & (Ry-2- ahMorh AR rbhanhardShidRad &rd ?n“troduced into

150 mi of ethanol, and 36.8 g of a 20% solution of sodium ethoxide in etha-
nol are added dropwise with stirring. 20.5 g of 5-(4-fluorophenyl)pyridine-3-
carbaldehyde are added to the suspension at 35°C, and the mixture is
stirred for a further 3 hours. After addition of 4.2 g of sodium borohydride,

10 the mixture is stirred for a further 4 hours, and 62 ml of water are then

. added dropwise at room temperature. The pH of the reaction mixture is

then adjusted to pH 4 using 37% hydrochloric acid over the course of one
hour. The crystals are filtered off, rinsed with ethanol and dried under
reduced pressure, giving 27.2 g of (R)-(-)-2-[5-(4-fluorophenyl)-3-pyridyl-

15 methylaminomethyl]lchroman hydrochloride (69% yield).

Example 2:
20.27 g of 2-aminomethylchroman hydrochloride are introduced into 130 g

of methanol, and 20.4 g of a 30% sodium methoxide solution in methanol
are subsequently added. 20.43 g of 5-(4-fluocrophenyl)pyridine-3-carb-

20 aldehyde are added to the white suspension at 35°C, and the mixture is
stirred for 1.5 hours before 4.20 g of sodium borohydride are added in por-

. tions. After 15 hours, 56.4 ml of water are added, and the pH of the mixture

is adjusted to pH 2 using 37% hydrochloric acid. After the suspension has
been cooled to 0°C, the crystals are filtered off, washed with methanol and

25  dried under reduced pressure, giving 28.2 g of 2-[5-(4-fluorophenyl)-3-
pyridylmethylaminomethyllchroman hydrochloride (64% yield).

Example 3:
5.07 g of (R)-2-aminomethylchroman and 5.00 g of 5-(4-fluorophenyl)-
pyridine-3-carbaldehyde are dissolved in 38 ml of THF, and 6 g of 5%

30 palladium on activated carbon are added with stirring. The mixture is hydro-
genated at room temperature under atmospheric pressure with stirring.
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due is dissolved in 60 ml of ethanol. This mixture is subsequently slowly
. added dropwise to a solution of 42.2 g of rac-2-aminomethylchroman in
200 mi of ethanol. The resultant precipitate is filtered off, washed with etha-
nol and dried, giving 43.0 g of (R)-2-aminomethylchroman N-(toluene-
15  sulfonyl)«(S)-prolinate (77% of theory), characterised by Figures 1 and 2.

(2)  20.4 g of (R)-2-aminomethylchroman N-(toluenesuifonal)-(S)-proli-
nate are suspended in 60 ml of toluene and extracted with a solution of
2.07 g of NaOH in 40 ml of water. The aqueous phase is re-extracted with
toluene and evaporated together with the first organic phase. The residue
20 is dissolved in 500 ml of ethanol, and 4.88 g of 37% hydrochloric acid are
then added. After the mixture has been stirred at room temperature, the
suspension is cooled to -10°C, and the crystalline solid is filtered off, giving
7.95 g of (R)-(-)-2-{5-(4-fluorophenyl)-3-pyridyimethylaminomethyljchroman
hydrochloride after drying to constant weight (85% of theory).

25 The substance is enantiomerically pure according to HPLC.

HPLC data:
Column: Daicel Crownpak CR(+) (150*4 mm, packing material 5 um)
Mobile phase: 90% water (adjusted to pH 2.0 using HCIO4), 10% methanol
Flow rate: 1.2 ml/minute

30 Retention time: 53 minutes.
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5 and salts thereof, characterised in that

(1) 5-(4-fluorophenyl)pyridine-3-carbaldehyde of the formula
F

. @
X H I
N/
is reacted directly with 2-aminomethylchroman or salts thereof under
reducing conditions to give the compound of the formuia I, and
10

(2) the resultant compound of the formula | is converted into one of

its salts by treatment with an acid.

2. Process according to Claim 1, characterised in that the reactive form
‘ of 2-aminomethylchroman is prepared in situ from a salt of amino-
15 methylchroman.

3. Process according to Claim 1 or 2, characterised in that the reaction

is carried out in the presence of a borohydride.

4. Process according to Claim 1 or 2, characterised in that the reaction
is carried out in the presence of hydrogen and a hydrogenation
20 catalyst.
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chroman by racemate resolution using (S)-N-tosylproline, is

employed.

7. Process according to one or more of Claims 1 to 6, characterised in
that (R)-(-)-2-[5-(4-fluorophenyl)-3-pyridylmethylaminomethyl]-
10 chroman hydrochloride is prepared.

8. Process according to one or more of Claims 1 to 6, characterised in
that (R)-(-)-2-[5-(4-fluoropheny!)-3-pyridylmethylaminomethyl]-
chroman dihydrochloride is prepared.

9. (R)-2-aminomethylchroman N-(toluenesulfonyl)-(S)-prolinate.

15 10. Process according to one or more of Claims 1 to 4, characterised in
that (S)-(+)-2-[5-(4-fluorophenyl)-3-pyridylmethylaminomethyl]-
chroman or salts thereof is prepared.

. 11.  Process according to one or more of Claims 1 to 4, characterised in
that (S)-aminomethylchroman, prepared from racemic aminomethyl-
20 chroman by racemate resolution using (R)-N-tosylproline, is

employed.

12.  Process according to one or more of Claims 1 to 4, characterised in
that (S)-(+)-2-[5-(4-fluorophenyl)-3-pyridylmethylaminomethyi]-
chroman hydrochioride is prepared.
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