' , JKL,Me3e**, Xz6TS ~ s nuc 2aoz DERI VATI VES OF AZETI DI NE A $>Y IZ@O@E
; The invention relates to derlva idine and pyrroli‘dfne, to
phar maceut i cal corrp03|t| ons co mmmmﬂmmmﬂ(ane a process for their
. preparati oWO M43 | as the use of V\#Ovatl ves of azeti di ne PATEPI§O282 i di ne
for the preparation of a nedi canent Th acts on the central nervous
'system In recent years the contribution of serotonergic activity to the
node of action of anDERFWATIVESIORAZEIIDASE kb PMRROUIINENt ed and

conmpounds whi ch enhance activity in the serotonin system have been
devel oped and successful ly introduced as antidepressants Serotonin reuptake

inhibito (j r n f _ser tonlnaallable t
‘the synaggee %’%ﬂn a@% %eﬁ%Lageéﬁ%ﬁmﬁ%véﬂgawr@l (e '8f Pé?:rfnaﬁ?"gfciafes
"than pr evmﬁpkssugmecroaﬁprﬁn@ theanea ero@iss &V et d;ﬁ xhiiéh, @5 Heal 8s aRdusd bt |
suffer froma slow onset of action [Andrews an I\%rrer of f, " Cont enpor ary
nanagerreﬁ‘tf“@ﬂv@ﬁepf azptidipeand pymefidioa forthernreparation\efis ciedizad@itowhich 24S-@RS (
1994); Lg}ena L "The conparative pharnmacol ogy of new anti depressants” -
Jour nal PR Ry OUs S atry 54(Suppl): 3-1 S (1993)] Moreover, the
mechani sm of action of the SRI's although specific for serotonin, is not
sel ective in that theg effect activity at a nultitude of different

ser ot oni In rreeanpt yars ibe ygoatribution s ob rseatiorepaic t aatinityf toadhd \iade wﬁyacltieadof 0

many of t si de ffect SOC t d with the SR S rom.
activati 8‘51& dgpress %{f%ﬁﬁ ‘%‘% CB“EBFFVHQE qgmpgpn@s gﬂ‘fé "%‘fﬁ@ acHpty & ¢ an
al ter 1 henef epSlohRNs f.ter@ AR %en%é%l%{%@f&ﬁdptsﬁéce&lﬁmyy B%duwa"‘ﬁvﬁ{tldel%lj@%ants

ef fi cacy of these drugs may correlate nost strongly with their fects on
the 5- HT3€agmn ecnr{ta(l@rmhlbkansp(saﬂwwmcr Bnoseasihg the armpmt toﬁmretomfn HratiglCat
‘receptors for antl-gg)%rg B ts Pol i h J ur of . Ph macolo and
Phar macy DEa8¥8apss yAspugh d %;&u ﬁamgrte fapour ‘??é pé?ﬂ%r“g NSRHFEYI8 rds
the fl uoig@ﬁé{&ﬁ] n%ue aWHQﬂ héh\;o}’d 6f &8@%&3%@5&95‘%@%%&9 oh&% torlalidd ce”

- Journa arrra and armacol ogy 45 473-475 (1993); Berendsen and

Br oekkampAtidiews and sl‘tnmanbﬁ‘,s‘t@omémqmrmyopmagemmtaif depressiext’ nAmaricinSiobnal of

Sour nal - Metbrns iRy SR8 WB0F0 o [ ihertste g EUgpaophal new
ds, t v gt { |1
e e o D O R D S TR P oy Rl 6L e

| nvent i omechhrsm of actictoofthe SRI salihough spgcifio farverdtominlib aol selectite i thht Bep002

2 aR(l) wherein Ais an optignally unsaturated 5- or 6- mﬁnbered ring
whi ch mayflegmshripats Reliindhet ST an FesFpier SebtapRr. 30 aowﬁpeﬁmwf be

substi t uty ) l.;

(1-60 al k)@/ﬁwﬂ” &Hg%% E({)n{a?ly ?)(f tg%ll)ﬁglekeg%? 1- 6&?%? %ha{hga%lg?)s‘(ap -60) a%lkoxy or
hal ogen; a¥ivasion off 5-HTRHntkadachs dueoto é?qtlva)mOraoﬁISeH’ﬁﬁBeuThusaISW sacamegteatthe
salt thereof, with the exception of 3- aﬁ)lht h-l-?{h-ox )pyr;ol idin

3- (5, 6, 7,809t oh jeHeEnl Pabihregertpr éstt;iypeﬁy PYFYHi theaflicacy] pf these drugs may
41- met hyl - o] r u V, f.f.ect
on" & Hr2CoPERLE POk ORMdrnel/ ML W ofE08 BRI T AT S MBS e e
April 22 Be‘t&ﬂﬁ)m?s’laueyinqutaﬂe&mri}mnﬁ mieptd»mésr aeti-depressahto sffelts WhePdish | t

was found that 3-naphth or ndenyl o hydr oxypyr.rol i di nes have .
antiarr hyIl"HYﬂaL oseﬁm%WYOWe%@r@a%‘é‘}(ékgfmh %ﬂ/@lﬁ?ﬁipﬂ}?% FHF%@%‘W&!?&'“FOUM
to have i n 2 :

[ prior 1ty R B e Ty A e e
di scl osedniceher édourndihef dhafreaayeand (Prhpmamdbow th 4ni-ndepriesdarBeramiseriany

were al so_3- henox derivatives. Qther 3aryl oxypyrrol i db[}es wherein the
pyrrol i di%@eg ma&risoé‘d’rfﬁﬁﬁlﬁh’é Areperpes i dtuokernedind palfil Hgoepioreagoatsts §n

t he serot p ed O a ril
19 1508] % CRAERAPLE aiRidh PHREARETC Eoriin Joddt B pha Ok S DG
found, th@aovoty)eThexedatadipgest tiiap rcmmbauﬂds viicicaetdcticelp nytivaoxhe SUHTRCtrateptor
pyrrolldlnes and (bicyclic aryl)oxysubstituted azetidi nes wherein 5- or

4- menber e¥ilhea €Festiye inghe grepgens phaftactivg GEOraersaRY rPpYst cPYHIH the ring, have
a selective effect on 5-HT2C receptors in the central nervous system Al so
t he conpounds 3-(naphth-1-yl-oxy)-pyrrolidin and

3- (5, 6, 7, Tht eivesthomietinanbicomboyhdsaxcyrdimgno oid fdrmulalnown as | lmmlmﬂm m\’
re

but not claimed in EP 0,338,331, were found to have this eff

al so protection is sought for the use of these conpounds and

phar maceuti cal conpositions conprising them Thus, the inventiorfl#lé&o
pertains to the first nedical use of the conmpounds according to formula I,
i.e. including the conpounds 3 WO 99143647 3 ~ 3 AU G 2002

PCT/ EP98/01282 (naphth 1 yI oxy) pyrroI|d| n, 3-(5, 6, 7

~ 1 a2 o - o N L 7



Preferred conpounds according to the invention have the fornul afl V\Mﬂg i

. the heteroatomin A, if present, is Nor S; R is H ( 1-6Qa Ik‘]I3 82002
1-6C) al koxy, ( 1-6C)al koxy-( 1-6Calkyl; RZis H ( 1-6C) al koxy, car bo(
1-6C) al koxy or halogen and R3 is H, ( 1- 6C) al kyl, ( 1-6C)al koxy or hal ogen.
More preferred are conpounds of the formula (la) HNI* (CHn R R~ (1a)
wherein A is an unsubstituted saturated,5-nenbered or optionally aromatic
6- menbered ring, which may conprise a nitrogen atom adjacent to the
position indicated with an asterisk; R is Hor ( 1-6Cal koxy; R2 is H, (
1-6C) al koxy or halogen; R3 is Hor halogen; gnd nis 1 or 2. Mre preferred
are the conpounds of formula (la) exein A (s an unsubstituted saturated
5-nmenbered or optionally aromatic 6 hgnbere dlrlng R is (1-6C) al koxy and
R2 and R3 are 13 AU G 2' 002 90N 43647 (B)T/ EP98/ 01282 4 H. Mbst
preferrably, Ain formla (Ia)Rls N2 5 mefber ed ri ng and R is nethoxy, in
particular when nis 2. The term( -6 )aI kyl means a branched or unbranched
al kyl group having 1 to 6 carbon Rt om®R' such as (m)at hyI ethyl, t-butyl,

i sopentyl, and the like. The nost preferred aI S rreth | . The term
(1- 6C) al KBRS ALEPlgR 9“5@?“6‘&5‘? Fra®¥i GrEpembgr aﬂ% dﬁ%ch%lsa@kw

noi ety théﬁé}bétbnmydcfbﬁ ﬁ&?ﬂN@ﬁid@arﬁﬁwacﬁYﬁ%‘ Mbsifhied Sdth 6';&'!ﬁbrm)St
preferred al koxy ;’ret hoxy. The term hal ogien nmeans fluori ne,

chl ori ne @r6@pli; oﬁp@!ﬂﬁgn@nﬂbe(héCMk Yorealkoxy-dalsoxpar ed
in a manngr e ounds of
gener al n@ 6@8&&?3%}1)\(/8\2‘; eja%o,&?%@?ﬁ%%%?é% § %]{Jr}ﬂa?rle&gls °§f9g5| ously

defi ned qﬂ'ﬂlrlﬁa(t@tlaﬂuy degptatilesdlt thgregf, ouith thetamtﬂpeomnﬂﬁ»r(naihklaluymexgz)endl tions
[swtabl r.otec 0 can e, fou Wit s~
Pr ot ectl g"%rﬁ%ﬁg Fﬁ&!& hg's}g 1&}8 m%‘}%ﬁﬁéw@g&-mﬁﬂ} "1991)]
are depr oflpsdypgynolidig. The canpoaids hai'z@a SQEivE ieffoc cAUCHTAE re@iptdry i the

hydr ogenat i on or internediate carbamate formation, foll owed by reaction

with al co‘P’FBFré NEUSSHSIPMyY at the same tine, a sal t may be formed. ~P t
~(Crtn R R- 10iUS 4559, 509 NOUARRI 85,1989) 9ok OBR9L By tdTiesiereray be

prepared by aryl et her’ formation of suit

3- hydr oxydisgleseddivhersingt wap foung thafi Jneaphthyh er &iirdenyiloxprichydsexypyrighidiogs i s as
e 0T LR RSB S IS MBI E hay
N- pr ot ectlexte antiddptissas activifyy rSonle yharseearlee an DA, a3854ﬂ7t [qnhbat}d ms«tpgexgb@up at
e B SR e ke o BB S P BRRAR 20
bearing acomypduadywith antidEpeRRn® agiivityvere alsW\B-13ehdBodetivatives. Other 3-

aryloxypyrrolidines wherein the pyrrolidine-group of all compounds is N-substituted,

having an effect on the serotonin receptor, were disclosed in EP 0,338,331 [priority date

April 19, 1988].

Surprisingly, after many years of research, it has now been found, that the

compounds of formula I, (bicyclic aryl)oxy-substituted pyrrolidines and (bicyclic aryl)oxy-

substituted azetidines wherein 5- or 4-membered heterocycle is not substituted at any

position in the ring, have a selective effect on S-HT2C receptors in the central nervous

system. Also the compounds 3-(naphth-1-yl-oxy)-pyrrolidin and 3-(5,6,7,8-tetrahydro-

naphth-1-yl-oxy)-pyrrolidin, known as intermediates but not claimed in EP 0,338,331,

were found to have this effect. Therefore, also protection is sought for the use of these

compounds and for pharmaceutical compositions comprising them. Thus, the invention

also pertains to the first medical use of the compounds according to formula I, i.e.

including the compounds 3-
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13 AU G 2002 PCT/ EP98/01282 5 The conpounds of the invent i O”jn"ﬂz',ﬁﬂﬁ?ﬂﬂ?e
t

-~ in'the formof a free base, may be isolated fromthe reaction

the formof a pharmaceutically acceptable salt. The pharnaceuti cal

. "accept abl eweadotasedray al so be obtained by treating the free BGE/EPWNX% mul a

.conpounds
‘emul sion, e.g. for use as an injection preparation, or as a spray, e.g for

| with an organic or inorganic acid such as hydrogen chl ori de, hydrogen

‘brom de, hydrogen iodide, sulfuric acid3 phosphoric acid, acetic acid,

propionic acid, glycolic acid, nalefic acid, malonic acid, methanesul phonic
acid, fumaric acid, succinic acid, tartaric acid, citric acid, benzoic
acid, ascorbic acid and the |Iike. The conmpounds of this invention may
possess (maphtir 1-yboxy)edyrrofiding 8-(5¢6)7, ¢tetrzhydemdaphaly- 1 tyihex@E pyreoliden itugensch as a
pure enantionerwggr.as a nix%gre of ,enantionmers, or as a m xture containing
di ast er eBifdicameni{opdothep wasgs, £orsaip tEEAPUr e enantioners are wel | known in
the art, e.g. crystallization of salts which are obtained fromoptically
active acids and the racem c m xture, or chromatography using chiral
col umms. TheeuseonPaunelsctive SHET2O vagohiso renstrgs biata ghariasbdlepedl ackvyabtoaror
parenterally, and for ggnagﬁ preferably in a dai]ly dosage of 0.001-100 ny
per kg byBgrediatelhand ety \at dhey 3-H 2 Grgessptork glloying anmmgh quickercersenpf h
phar maceyg; I j e rauxt |Lari g r. jyh t d
ref er encg%'lb%er? ng?%mgt&agkl.%?l Eeéétﬁah‘g’{i otﬁéré c‘éﬁatrj?ma%g%tg?%a‘i’lag§liequs(§elg‘%r%§’%s ﬁé ed.,
Mack Publsélettivirtg étheactmpolin@redscee the potintial YorPadverss: effRbrr medietet i wabther
Preparations and Their Mnufacture) the conpounds may be conpressed into
sol i d doSergonihreceptosy 618 augsa) headaghey effeets whichh may hsrdes complipncs andpus es
or sSupposi j ans of pharmaceutically suitable |iquids the
%hggﬁ%gﬁgbgﬁg pplied in the formof a solution, suspension)

use as a nasal spray For making dosage units, e.g. tablets, the use of
convent i dihgl compounis ethe preseat inventioarast opche cemitad neyeps pistans ipipatisular apd

the like _is.contenpl l.n..g ral. an h Lcall b :

addi 1 ve WAPERCUOUE A YetiPur PERERs BRpRBOF AR “Bhioty SEERES huting, 1as
can be usRferdlidetadtixeetE apdnicc attadMs! Agovbpledbid, Natif® WResderd oth &aBb&My, urinary

adm ni stered include lactose, starch, cellulose derivatives and the Iike,
or i xt urieeontinenceoimpotense, aggression and drugrabuse suclrpealcehad of parsotie addigtioner
illustrated by the foll ow ng exanpl es 13 A U G 2002 -' WD 99/43647 s
EXAMPLES EXPERI MENTAL PCT/ EP98/ 01282 GENERAL METHODS A first eneral

process HreRe@Rdnpbindf ackHRlinY ©RAE alvieflorPhavd the! EdraRlacl wherein the heteroatom
N-prot ect ed- 3- hydr oxyazeti di ne and -pyrrolidi ne and subsequent arylether

f or mat i onin Adifpresent.aetN orSgRowdl, GrebitkylftéC)alkewat (heCobkgyr POkl & ons

1S 1 ouna 't 6 6 SEHEGREpEBeL BRI gt} MPRORTL IR SGIRELE BbRIEX 10

As for thaieeati dines a bul ky group such as triphenyl nmethyl,

4,4' -di substituted di phenyl nethyl, a-nethyl benzyl and, as a matter of

choi ce, dVpreprgfertediagé cerapousds @ Q&fbﬁmﬂ@ﬂé)ease of azetidine ring formation
during synthesis. These conpounds yay be prepared by reacting the
corresponding primary apines with _gpichlorohydrine in a polar solvent such
as met hanol or dinet hyl{f dnani d¢ ai el evat ed tenperatures ranging fromroom

tenperature to reflex, it*!y (CHyperi od of several days. The

N- pr ot ect ed- 3- hydr oy \ H~m2s and -pyrrolidines can be used as such in a
condensati on reaction a W de variety of conmpounds bearing a suitable

| eavi ng group on an ar§.=ti 1noi ety to get ether formation. Wen the

| eaving group is for instanCe hal ogen t ® reaction can be performed in a

pot ar ol WeRkySHol A%, SBH I QUIRIE R0 AaoH) ARBEND ARSna OF SXAIEL

pot assi um car presence of a cat € activated copper, at

el evat ed tiggpetiiet iag SompAg Dfitdoeirtoa0ajicRAPRIthé pogticiPintated fwithan asterisk;
tenperature In a ?referred second general process stew the hydroxy group of
(6]

the N-proReitBer$1bfarlbsxpaRetis Hi hbgC)anH@pxywmﬁk@gpmque%Hi of halpgear andgn isplyor
met hods I il i ciive | i I ch
e for i ne YietEBEted e B corfibuBS SRl AERACA 1 ABOKMhod SRS
fol | oned bymeémbsadensphidmlly af@adticosmeinbbred ritigdR' Wa(i6)glkoky andrBOUndR’ are
bearing an aromatic hydroxy (or nmercapto) group to get a wi de variety of
aryl ethers, as well as aryl thioethers. The nesylates are conveniently
prepared by the addition of nethanesul fonylchloride to the 3hydroxy
conpounds in an apol ar solvent such as toluene in the presence of an

or gani ¢ base ~ 3 AU G Z002



VO 99/ 43647 7 PCT/ EP98/ 01282 like triethyl amine at a tenperat uled AUGRI2
. up to reflux tenperature, usually at reduced tenperature. Although al
common aryl -al kyl ether formation reactions known fromliterature may be
appl i cabl onpounds were prepared according to three }

pr ocedur egwompésﬂgfi rst general applicable preparation consrg?)Eo 8/%11282

het er ogeneous two phase reaction between nmesylate and an appropriate

nucl eophil e, preferably a bicyclic conpound containing an aronatic hydroxy
or nercapto group. The two phase system consists of an aqueous sol ution of
an inorgani c base such as sodi um hydroxi de and an organic | ayer, preferably
4 net hylH 2viggryrafearably, AnR foeand (1ayisiaSs-RridberedathgaindR 'tie MREHAY UnSaficuta C up
to reflux tenperature, preferably at elevated tenperature. 1) A second

pr epar atwhen rtigdsi st s of a condensation reaction of both substrates,

mesyl ate and nucl eophile, in a polar organic solvent such as tert-butanol

or dinethylsul foxide or m xtures thereof and a suitable base |ike potassium
tert-buterd I r r ' : 2 to
100 ¢ (116 §HFm (IRORiky) tiehs §ofRhES of eiBiabiiel @R B0 Biabt 178 it | D,
sodi um hatem,chacla as nrethys exghsd Nt-butela isopentylviand theeike] Thembkt prefedled alkyd pisipt

such as di nethyl formam de, usually at el evated tenperatures ranging from25
C up to iparethyk A third general process step concerns all types of

depr ot ecty I i j i s S r i .

convent | I ReTLAIRREE Hebicl by iEb fdvine E8 AR Ao AL B thbiery of o
to a skiwhiehl Haeingothe meatingeast plecivusly defimsd dThatmesd. préferdedr alkde graipk yd
groups comonly used in this invention two types of deprotection nethods
are pref@?ﬂ@&ﬁ The first method consists of the renoval of the protective -
9r°“p.bYrﬁ?ﬁ%h%&k@mpﬁ%&%@ﬁﬂﬁhﬁoaﬂ&ﬁ qngﬁ§$ﬁgre varying from at nospheric to
60 psi in a polar~solvent such’ as et hanol "or met hanol m t he presence of a
commonl y used catal yst such as palladiumon activated carbon or pall adi um
hydr oxi de on carbon at a tenperature of 25-60 C A second nethod consist of
t he repl Beepempousds apeordingdp fermyls & meayt be prepared i dynagreri qeneentioaplfoe such

b te f t, Lch i { . it t
ore tor fombin To M S SPulndRad e AP RiraRid 8L PRERR. 4 KL GFO R KA o
aprotic elasgibvisukiy dafinell, abrdd? %hir@%N@irB&Bﬁngﬂgro% { aaple uablel Akdline cbhditiods AU

G 2002 WO 99/ 43647 PCT/ EP98/ 01282 up to reflux tenperature and
subsequelsiitade N-peatedtinghgrappacan e found in AsWimbireemand BrG.M.hWinsi Biptegtive

tenmperatpyre of. -15 C o.refl ux erat.ur e, th gener . S
tep conCETHS i RS Sirheh ReptRUBRERE (R o L oty RERRa REBESEE 1
di ast er epsmbpriRbdofdiabhd RIFR MRS catdftio hgAPEERHHRAGR iRbmidiaitd EAGRASE fOimdioa, Or
more centres of chirality. Enantio sel ective preparations can be perforned

st ar t i ngfdliowed dyaeadtionpritheal¢abplsa Rptiomyllysas bt samtednes ashit gy beformedt ance (R) -
or (S)-1-benzyl-3-pyrrolidinol, The individual enantioners may al so be
obtai ned froma m e of steFeoisoners usi ng any nethod well known in the
art for separating Augh i n#rs into their constituent enantioners. For ¢
exanpl e, usi ng nethas i gnin St ereochem stry of Organi c conpounds,
E.L. Eliel an , Chapter 7, 1994. In particular by methods such
as salt formation optically active acids followed by fractional
crystallisation og D ifferential absorption using colums packed with
chiral material,Rfor &anple chirglliquid or gas chromatography A fifth
general process step includes the conversion of the secondary and tertiary
ani nes pridgLoEROHNdS #gouling tegnsral ergnulm{l may be greparsd\byt aryledierforpatipa ohp| y
phar maceyt ] § ol Vi ; h r il It s,
namely pronif ReaTal FhiR SRl AR BAROIAHE WGl HedlicBlibd B

sol vent lask@eminbafosd ad¢fthed s obidti | gpreagriaels o butmtitutiERPARAZL ONoOPheter AT hidtic
MATERI ALS (azeti di ne substrates) Snooth procedure suitable for |arge scale
product i campPuRdst hearingdp pHEAYIE Neaving sronmzalterantivsly, MNdroteeteddgetidines upH onat e
(nodi fication,of U S, Pate 4,183 923 E. H. det. al. Jan. 0) ;

LD nhervFialeRey Peaing, 8,sElboiddiectriub, H1nEn - Boamarrh 28 Jrchetitzse 5
M) was adsigstet or aneyladel OfanOfbee Hesdibdr Ghtyd ragmbﬁ&a? Eudstinited L affmagizhydr ous
di et hyl f ormam de. The reaction m xture was heated at 95 C for 64 hours.

Af t er war disterparpmatie gempeunds bsarmesh By Oy, or trescapfo @OUpd  of concentrat ed
aqueous hydrochloric acid and 20 m of water was added dropw se After
evaporation in .1 3 AU G 2002




. WO 991 43647 PCT/ EP98/ 01282 9 vacuo the residue was stirred wi ﬂfﬁdAHGl)aUUZ

. ether and filtered. The solid was washed with diethyl ether and then
partitioned between diethyl ether and a 2N aqueous sodi um hydr oxyde

.'sol ution. Wwuoeeemsg@ani c | ayer was dried over sodium sul fate, pcrEeysaizend
concentrated in vacuo. The residue was crystallized froma m xture of
toluene and petrol ether to give 36.3 g of 1-(diphenylnethyl)-3-azetidinol,
mp. 107 C. 1-(D phen | ~net hyl) - 3- et hanesul f onyl ox~azeti di ne Under
ni trogen net hanesul fonylchloride (7.8 mM) was dropped slowy into a
suspensi on of 1 (diphenyl nethyl)-3-azetidinol (29.3 g) and triethylam ne (
14 m) iThe22dingounaé of the fnMntenewhich Xah BEREERL for ¢tfa &Be Gase Ry bETRELERL Ur €
was allowed to raise to roomtenperature slowy and the reactlon m xture
‘was stirfrem ther raaptippumxturghim theoform of alrphathasehtidallgt heeptablee saiddd@de and
the preci,pitate riethylam ne hydrochl gri.de, was filtered and shed with a
i ot hyt BRRFRR Ay SRtRARE S Y Aok SRt B Redtineh e Pipet Toiladohed
with 10 f RIS s X ifan ] jone. It
s dr | o B B G L) hRAChl Bt IS 1o
g of 1- (iddidheswfurtetahid| ph@&pherihasidsackfioagid oprppiveici atidy elycbliSacid Gnhipic(ddd) .
318 [M+I—%+. PREP, RATEO\I ClF OTHER , STARTI NG MATERI,ALS 5- Chl oro- 2. 3- di h-dro-1H
i nden- 4-B3lopis; g, methanegylphgnic; agi, gﬂ“&‘-‘ﬁr*’(‘i BPENG @i, SartICoIp ey acisst er
3-chl or I~ QR . 4.) was added to 2-chl orophenol ( 18.18 @)
and the%rgng?%%gmhgggbgﬁ ?‘?%gnd;ﬁlgqﬁi%at ed at 60 Cfor 1 hour, at 75 Cfor 1
hour and | eft over the weekend at anbi ent tenperature. The conpound was
purified by destillation . in vacuo to give 19,7 g (b,p. 91-94 C 0. 08mm Hg)

of 3-chl Shecompeindsiaf thisipveption My Jinsassy one of apore chiral garbey atoggpand map

991 43647, P P98/, ). - (X 0-2,3: di: r - roxy-1H i -1-one
To 3-chl t(%lre %}éllrgob%aénb(% lég(z%%sll% p@%ﬁ?’f&%ﬁ%bﬂi *%S )Q%{I%(%e.z%&é e\/{/zsafsoraaacfe@g(?u ©

equi val egdntgihingldindtenesmmerhl Medhdds for bbtaliingthe ek érdaatitidsur€welEnSwh i

under nitrogen for 2. 5 hours at 100 C, cooled, .a second portion of .

al umi nunféH-grorgaliigatio of saltsavhichyerg obtained dromp ontieplly agtyve aridsand dhe rpgemic
reaction_jg,xt.u ; - d water was added carefully Then
et hyl ac'e‘{&at?ltee’&ggmgglafei%?ﬁgIutgﬁétzlg‘rrggﬁgﬁg‘%d the | ayers separated The et hyl
acetate solution was washed with water, dried over magnesi um sul f ate,
filtered and concentrated. in vacuo. A solid separated which was renpoved by
filtrati dheAomponady efrthainygnton mayihe ggninistegsds prserally oruparenteraly. sk §or The

resi due t 00 inh | j t S t

qi vi ng. 3 Bng e BRRPRNGY AR EE 0Tl 128 iEhidhe (i GeR prklifurly U870
(M 2): 183 pedvikbbdy &eight Qixed avith phadhioedtieniy uitabtienndliapies, 2.g. 2s desefibed in
6-chl oro-7-hydroxy-!Hinden-1-one in 16. 8 nl of water and 67.2 nl of
concent r e aapdprd oaterensar GeANasP ¢ AeiRemipgtan's hharmaseuticn! meigness. WSt $d-esnly
pr epar ed y\zl RC . i .0 i . Q) 3, At 0C
For 16 noid PHEAETRMLERT R, Ve Boftantl 3 O3 blarkiRo el brep o ety

et hyl acetTaker Mamifsbinge) theaoripbams. mayhie: amgaessed Inky eslidrdusaganapie) aickds ipiils,
vacuo. The residue was purified by an acid/ hase separation yjelding 2 08 g
of 5-chl datdets, gr denprpcessedtintedeapsileg|or yppesitories.) By nnegns afs pharmpequiicplly an

anal ogueg, ARHD ﬁ&uigs %tieD'cé‘[X;Sjéu%?'ch’? taﬂxlﬁelﬁpiigaj?mfh%' Rlm & P 'sol(Jﬁ:oJr,)sugMn‘?i)oh, 149
emulsion, e.g. for use as an injection preparation, or as a spray, e.g for use as a nasal spray
For making dosage units, e.g. tablets, the use of conventional additives such as fillers,
colorants, polymeric binders and the like is contemplated In general any pharmaceutically
acceptable additive which does not interfere with the function of the active compounds can
be used
Suitable carriers with which the compositions can be administered include lactose, starch,

cellulose derivatives and the like, or mixtures thereof, used 1n suitable amounts

The invention is further illustrated by the following examples



[ MtI-1]+ was prepared, starting from 3-chl oro-propanoic acid 2- h I
vester. 2.3-Di hydro-5-nethoxy-1Hinden-4-of (Step a, b, c, d) a)ﬁ KUW?%Z
3- (2, 3- D met hoxyphenyl ) - propanoi ¢ acid Nitrogen was passed through a
stirred suswagogiagy of (2)-3-(2, 3-di met hoxyphenyl) - 2pr openoi g’w /mlzé 67 Q)
in 400 nl of methanol during 15 mnutes. Then 1 4 g of 10 pal iﬁ %
activated carbon were added and a stream of hydrogen was passed through

13 AUG 2002 WD 991 43647 11 PCTI EP98I 01282 the reaction m xture for 16
hours. After renmoving the palladiumcatalyst by filtration, the filtrate
was evaporated to yield 14.2 g of 3-(2,3 -dinethoxyphenyl)-propanoi c acid,
M S (C IBXAMBDES 211 [ M-H] +. b) 2, 3-Di hydr o- 4, 5-di net hoxy- 1H i nden- 1- one
Under nitrogen a solution of 3-(2,3-dinethoxyphenyl)-propanoic acid (2 g)
in 50 mM nethanesul fonic acid was warnmed at 60 C and kept there for 2

hour s. Tﬁpgmﬁmelﬂ xture was cooled to roomtenperature and poured into
i ce/ wat et ction with ethyl acetate the organic |ayer was washed
with a 1 N aqueous sodi um hydroxyde sol ution, dried over nagnesium sulfate,

filtered and evaporated in vacuo yielding 1.2g of

2, 3-di h@b%&@@ﬂ%-minden-l-one, MS. (C.L) (MZ): 193 [M:H +. c¢)
2, 3- D hydr o- 4- hydr oxy- 5- met hoxy- 1H i nden- 1- one Under a nitrogen atnosphere
2, 3-

, 3-di hydr o- 4, 5- di net hoxy- 1Hi nden-1-one (31 7 g) was dissolved in 600 nml
of anhydA s deneratlprtest € EtiRRtsAETHhE PRipBELibR of a GuitdbIETNOMBleed0T-hplftokt4 O)
was added in portions and the reaction mxture was heated to 60 C for 17
hours, cagstidigepad rpyoralidingad sebsequenharylpsher Sormation. i ce/ wat er After

o et R0l S0 TSI APR HRGi P00hE oBAog G B L A BT o
2, 3-di hYﬂﬁE%ffdﬂHﬁE@&é’rie@' %ﬁef'@%lﬁeﬂ»ﬁ?ﬁ @?&%‘r 3-fB8Rd tdbS thd Gedt)ackdkiBle: ank’Rost

[ MtH] +. d) 2, 3-Di hydr o- 5 net hoxy- IH-1 nden- 4- of The 20.5 g of

2, 3- di hychnyediettyphotecyive -gnaih dhsyfot khé azhtidings antelkye goup usiple as édphienylmethiylt ur e
of 310 ml of concentrated aqueous hydrochlorjc acid and 53 ni. of ter
Freshly ﬁ%ﬁ&%x%ﬂét%‘@gﬂ% e‘rms%w@w@ 81, 35 AdTalisH P c%ﬁwgw@ﬁﬁﬂt he
e S R
aci di ¢ waé erepareduty reactivisthe xdorresgondingl frimatly aineds véthhepichitrehgdrinei inedpaiaher

sol utions were washed with a 1 qgueous hydrochloric acid sqlution, dried
over magﬂégmﬁv%lmsrlas@,anqliqrtdépaglylgﬁam@s%ﬁére VateditFREIRIYEFSTANGIRS HPM IPSTH g

of 2, 3-dj - b- < i -4 of L) (M2): 165 [M+rH + 13
AU G 200%@5‘%&@25@%&S‘gnzloﬁgfgg)%%e%fﬁ%?%iaﬁiden-4- of (Step a, b, c) a)
4- Chl or oThet Nagriotectsdl-3-hgdiokyrarerjliveny hnd Sperroddifidyl @ambbi yusgd chd osuichlein( 32 5. 3

g) was added to, 3-fluorophenol (25 g).. This m xture was, )
condensation reaction with a wide variety’of compounds bearing a suitable leaving group on

an aromatic moiety to get ether formation. When the leaving group 1s for instance halogen
the reaction can be performed in a polar solvent such as dimethylformamide and a suitable
base, for example potassium carbonate in the presence of a catalyst like activated copper, at

elevated temperatures ranging from room temperature up to reflux temperature

In a preferred second general process step the hydroxy group of the N-protected-3-hydroxy-

azetidines and -pyrrolidines is converted, by methods well known to a skilled person, into a
reactive leaving group such as for instance halogen, triflate , tosylate and, for choice,
mesylate, followed by a condensation reaction with a wide variety of compounds bearing an
aromatic hydroxy (or mercapto) group to get a wide variety of aryl ethers, as well as aryl
thioethers.

The mesylates are conveniently prepared by the addition of methanesulfonylchloride to the 3-

hydroxy compounds in an apolar solvent such as toluene in the presence of an organic base



, stirred during 48 h at roomtenperature. After the reaction Mﬁaﬁ%ﬁm
. the product was purified by vacuo-destillation . Yield: 35,3 g (b.p. 106 C
3 mHg) of 4-chloro butanoic acid 3-fluorophenyl ester as a white oil b)

. 5- Fl uor o- 2 W8 9/43%§4fr o- 7- hydr oxy- 3- net hyl - 1H i nden- 1- one Af t ePCTERIHH282 ned
4-chl oro-butanoi c acid 3-fluorophenyl ester (3 5 .33 g) was heated to 80C,

‘al um nium chl oride (24.0 g) was added. The reaction m xture started to
foam After the foam ng was reduced the m xture was stirred during 2 hours
at 100 C After cooling water and ethyl acetate were added and the m xture
was heated on a steambath. After all the oil was dissolved the organic
| ayer wadiks epethplamiheaatch vemsteeatussi 6th-30eC20p andefiux reewpeibheres atualitat Weficed
renoved and the residue was crystallized from 2-propanol to give 21.2 g of
5- f | uor o-t9MBEANS, dr 0- 7- hydr oxy- 3- net hyl - 1H i nden-1-one, MS. (C.L) (M 2):

181 [ M+ F -2 3 di -l - TH - 4 f
5071 Loy ouBjthfah et arl- D shioiRiphteadidnl JiE a0k ReBndh may be -
until al lapplieabkphiodt suasponals were pepazed atadidigs @ trdemdinpibdirede (9.3 g) to

this nelt the reaction mxture was heated to 170 C during 17 hours After
cool i ng W&X Ar fiesh generply ppplicable thseppsitionaenisigt ahd hdterogénepus ewaephabre stastionn a

bat.h i | ' .dissolved. T ic.l d
2na- vasn ReYResSlaRs S b Shot Giate, 8o il mbstirs B AP ohe B Fbor biiShRG
was puri fanegkolitie hfyggsa%ow AeFMpiY %{bub.hqﬂhacidzooﬁnrgtbﬁ@f@&ﬁ{&hm&s6&6&@5@@8' 1)

resulting in 2.2 g -fluoro-2, 3-di hydro-1- - 1H nden-4-of as a
seni - sol isglutivnf ahdnoerearinbaie sych s [splivinthydrideEmeBAD OrglRic' layer, prefangbly 4-

99/ 43647 13, PREPARATI ON hExanﬁl e 1: 13 AU, G 2002 pCT/ EP%g%gjb 82

3-[ (S ChITBFtBYI-BERtpRRPG, J b HeRaipBnis REAOTBRY Pt 2. FEHIRSHREWS| y%) up A8t fefie a)
2 g of Sghenfn cholirioidktndipadynl vere stirred in 75 m of a 2N
sodi um hydr oxyde solution for 1 hour. To the clear solution were added 75

mL of 4- nii) Aydec@ndprepannorecantitsdof.a cobdenpsation reaction of both substrates, mesylate and

1- (di phenyl pet hyl ) - 3- met hanesul f onyl oxy-azeti di ne and the mi xture was
neat ed | MUFOBRIC, b ROBE ORI BhSSERDUanTh e ﬁ@%@éa%fnvfm&ﬂw ate

ndREHY
wer e add tdl gt d 0) r

Separ at e iSioar and A syt Baseil poUsEiinl iy ARAL! Smertll 2l QRGN e Mo dRRS,
with tol uangingfifoyl 28e€uptte 1095C5) gave 4.22 g of
3-[(5-chl gro-2, 3-di hydro- 1Hi nden- 4-yl ) gxy] - 1- &)di pheny] met hyl ) azeti di ne as
a clear olil) AnthirdspreparatipR FOBHHA A rABENS forivation by, 4 Paseiike) sodjerp hyggide and) 5

simlar r I red: - . .

32 - CbnEef BAGRE Blth aeylacs oy molar polyent sych a5 dimothylformappide, usyglly at |
) (M2): él&'iméd\/tbhﬂptrat&bafatn'gn% fam 5 2C4pdb ¢éther 0- 1- napht ol , c)

| - (D phenyl net hyl ) -3-[ (4-net hyl - 1- napht al enyl ) oxy] -azetidine, MS. (C L)
(M2Z)~ 3 80 [MtH + , starting from 4-net hyl - 1- napht ol ,

A third general process step concerns all types of deprotection methods resulting in (cyclic)

secondary amines. All convential methods with regard to the selected protective group, well
known to a skilled person, must be taken in consideration. As for the aralkyl groups
commonly used in this invention two types of deprotection methods are preferred. The first
method consists of the removal of the protective group by catalytic hydrogenation at a
pressure varying from atmospheric to 60 psi in a polar solvent such as ethanol or methanol in
the presence of a commonly used catalyst such as palladium on activated carbon or palladium
hydroxide on carbon at a temperature of 25-60 °C A second method consist of the
replacement of the original protective group by an intermediate carbamate function which on
turn is removed afterwards. Suitable reagents are for instance 1-chloroethyl chloroformate or

vinyl chloroformate in an aprotic solvent such as 1,2-dichloroethane at a temperature of -15



AQ_
O\_/

| - (D phenyl net hyl)-3-[(2-net hoxy- 1- napht al enyl ) oxy] - azeti df me, .
L) (MZ):396 [ (M+H] +, starting from 2-nmet hoxy-1-naphtol e)dI QGAWBSZOUZ
D phenyl met hyl }-3-[{5, 6, 7, 8-t etrahydro- 1- napht al enyl ) oxy] - azeti di ne,
(CL) WdgYizesd’0 [ MHH +, starting fromb5, 6,7, 8-tetrahydrieirmgpise! , )
D phenyl met hyl ) - 3-[ (2, 3-di hydr o- 5- net hoxy- 1H-i nden- 4-yl ) oxy] - azeti di ne,
(CL) (M2Z): 386 [MtH] +, starting 8rom
»

=P P

S.
di hydr o- 5- net hoxy- 1Hi nden- 4-ol, @)
7- Brono- 2, 3-di hydr o- 1Hi nden- 4-yl ) oxy] - 1- (di phenyl net hyl ) - azeti di ne, M

[
( ) (M2Z)~ 43S [MtH] +, starting from
ono- 27°G-uh toyriflox teinperdeme 4ndIsubdejuent reaction with an alcohol such as methanol or
Di phenyl met hyl ) - 3-[ (6-fl uoro-2, 3-di hydro- 1- et hyl -1 H i nden- 4-yl ) oxy] - aze
i ne, Npthsnola(te.tqsmpt)réf@m o) -153 Caupgtoy eflvg tempesptetet i ng from 6-f | uor o- 2,
Eégg?ﬁgég{_lhhgéne}# erS'e%Q"gie%' concerhs th p%p%(r)aQion orvgpgrgz{rﬁg’o%gf %t%reoisomers,
2, 3- Dudvyisliingy Siasteiebitlerslitd didffiomers] aOX ¥dnsbquehcP BEMmE pRREdNLE Jof 346 ok Ghdie.
(CL) (MZ): 370 [MtH] +, starting from 2, 3-di hydro-5-net hyl -1H
en- 4- ofcentyes of chipiligheny| met hyl ) - 3-[ (2, 3- di hydr o- 1H _ ‘
gl' ﬁ;,é gli{tﬁ %%éc&%y{egérgsara%nss' ca(ncbé‘ )pel(fls/rlmze)d' stg"rstgg[%nl;“ gﬁantslg aprutnla QR) fa.rr18 nES)
( Benzoghbstiated Budr 3 for frstadbd (FOPBE WHﬁéMﬁZ%Yiﬂiimﬁol. MS. (CL) (M2Z): 372
H +) starting from benzo(b)thiophene-4-0ol, 1)
3- Azet Tdiengdivisyg! enagtivingdne may rabsorhel gbtaisestyfiomal nirsureMfSteré@samers Nsing an$67

H +, starti om 5: hydr oxyi soqui.nol i ne . . . .

) ag ot R Bl KGR T 96 6 SERATPE b sp s inythe cppstieny. cpagipess 3
71 [ MeH) + For Skafigle,Nirlgl 2608 A bR mi e AT fraf i

1- (D phenylorrretﬁi/llg)’- 33 1- %p%?g%gn%xy%l@gg%%i e hy%ﬁgrgh%oglﬁoggdsé)E'Iﬂngg?l

ni trogen and4.H. Wilén, rchpptenl7, vidé. bl pedictlar dysmethbdosuckf a8 .saY fgrmdtion with
potassiumtert-butoxide jn 71 nml tent-butangl. After stirring for half. an
hour 4. 3 OQtIQaIUfaCEY?jP%MPWEgWI@”Q%?EPW&W@%FWUPW‘PYO ifferential psofpting VEiRge
wer e adde i 2 | gl - Of 1+ di I i wer e
added.  TeCuiit pAOKERTE L SAketal rbf Mafbidridl iRTTE g6 ohiindi BBy
t-Butanol was distilled off in vacuo and the residue partitioned between
wat er and et hyl acetate. The ethyl acetate extracts were washed with water,
dried overd &ﬁé&@ﬂ%ﬂ&m&& 1Glades the) canveragm9b the serondary Andotertiphy apERgsdue
was chro D j i VJ g i .

Thi s was EraaraREyiinesl: bR WP Sl o tofmOp lerdil? pRE AL B Bt rea
evapor at edaltanbsaloatag sudly ysSh@drbehi@idel saits) ginhey prepakgioby béditivn of dhegcid. 419 g
of 1-(di phenyl nethyl)-3-(. 1-napht al enyl oxy) azeti di ne hydrochloride, mp 182
Cln a sirfpise tq,\ax)g fW@rt@s?)Weap‘H’tl‘@&.t 11159 ethanol and 1solation as a solid.

1- (D phenyl nmet hyl ) - 3-[ ( 2- et hyl - 1- napht hal enyl ) oxy] -azetidine, MS. (C. L)
(M2).

,_
ao—~g

<
»22n=d

= 33

oo UImTWN T

-
M+
- (
M+
- (

PREPARATION OF STARTING MATERIALS (azetidine substrates)
Smooth procedure suitable for large scale production of both 1-(diphenylmethyl)-3-
azetidinol and its methanesulfonate (modification of U.S. Patent 4,183,923 E.H. Gold et. al.

Jan. 1980):

1-(Diphenvimethyl)-3-azetidinol

Under nitrogen diphenylmethylamine (34.5 ml) was added to a solution of epichlorohydrine
(34.7 ml) in 1L of anhydrous dimethylformamide. The reaction mixture was heated at 95 °C
for 64 hours. Afterwards it was cooled to 5 °C and a mixture of 20 ml of concentrated

aqueous hydrochloric acid and 20 ml of water was added dropwise After evaporation in



. 99/ 43647 MOPUAIEPI8/ 01282 d) PCT/EP98/01282°

. 1- (Di phenyl net hyl ) - 3-[ (4- net hoxy- 1- napht hal enyl ) oxy] - azet i di ne,

380, [MtH + , starting from 2-nethyl - 1-naphtol, c) 002
13,AUG A
MZ) 396 [M-H] +, starting from 4-nmet hoxy- 1- napht hol , 13 AU G 2002 WO

1- (D phenyl nmet hyl ) - 3- (1- napht hal enyl t hi 0) - azetidine, MS. (C.L) (M2Z): 382
[ MtH] +, starting from 1-napht hal enet hi ol°, e)

1- (Di phenyl net hyl) - 3- (2- napht hal enyl oxy) -azetidine, M S. (Cl1. ) (M2): 3
66 [ MtH| + , starting from 2-naphthol. Exanple 3:
1-
h

Di phenyi met hyl ) - 3- [ ( 2- met hoxy- 1- napht hal enyl) oxy] - azet j di
i oot APt (8 rdide s ke bR SIORS oethg Ghbfiftered | The solid was washed with

1- (di phe t ot Wl : r - A I '

10 37" g P agicland i rhdigh pofenell GMTLEP U o A0 BB so RGNS
of acti vaohdionodher ongasic Hapirewad dfied! @vBowodiumnsifateiflitebslt indcohottrated Tine
reaction mxture was partitioned between water and tol uene. The crude

product nyague Eherregidug was evgialized Eomagmixeureef talnensrnd pgiraleiberda give 36.3 g
t ol uene 3 Vi . ate (95,9~ The desired product was dissol ved
in diet hf/t?}qe{(ﬁﬁe%%gﬁ(tf%ﬂ%iagéi@'?oé’ofnl(gﬁ?ﬁ&addi tion of a solution of

hydrochloric acid in nethanol Yield: |1.96 g of

1- (di phenyl met hyl ) - 3-[ (2- net hox?/- 1- napht al enyl ) oxy] - azeti di ne

hydr ochl ok(liphenyirgethykr-3-methanesplfonyhoxyragetilise |1 n a sinilar way was prepared:
b) 1-(Di phenyl net hyl)-3-((2-(nmethoxynet hyl)-1-napht hal enyl ) oxy] -azeti di ne
hydrochloride, M S . (C 1. ) (MZ) ~ 410 [MtH + , starting from 1-brono-2
(et hOXyn_ﬁhﬂIBf'rﬁtr&@fﬁéiﬁ&ﬂQﬁfon?&ﬁmﬂhe (78 ml) was dropped slowly into a suspension of 1-
3-[(2, 3-Di hydro-1Hi nden-4-yl Joxy] -azeti di ne hydrochloride a) To a

‘suspensi ofdipiengmgthyl)-Bazetelid! @3 @) anditriethybovnei(1¢in)l)in 320 m{ ofi drin éolyenesatiay | )

azetidi ne_hydrochl ari.dg i 50 et hanal re _added 600 of | I adi um
Py oxy deteBICERTEAR L oka Ehe RPer eI RAS i dp SRORdeBREsA g o and
appar at UsthatrefioR Shixfifé Wag stifted 8t 7 hdi¥rd. @fheh @7BMAI o rytdli'h‘%l(lqu ARk Ydre 286ed
evaporation of the solvent in vacuo the residue was washed several tines

with di eténd thet precipitated deethylaming dydroclodde veas filler&d Aud Gvasbed vidh 99diathgh 7

ether/dichloromethane mixture (4:1). The organic layer was washed with 100 ml of a 1.1M

sodium bicarbonate solution and then with brine. It was dried over sodium sulfate filtered
and evaporated in vacuo to give 29.4 g of 1-(diphenylmethyl)-3-methanesulfonyloxy-
azetidine, M.S. (C.1.) (M/Z). 318 [M+H]".

PREPARATION OF OTHER STARTING MATERIALS

5-Chloro-2.3-dihydro-1H-inden-4-ol (Step a, b, c)

a) 3-Chloro-propanoic acid 2-chloropheny! ester
3-chloropropionylchloride (14 ml) was added to 2-chlorophenol (18.18 g) and the
mixture was stirred and heated at 60 °C for 1 hour, at 75 °C for 1 hour and left over the
weekend at ambient temperature. The compound was purified by destillation in vacuo to
give 19,7 g (b.p. 91-94 °C 0.08mm Hg) of 3-chloro-propanoic acid 2-chlorophenyl

ester.



16 PCT/ EP98/ 01282 di phenyl net hane forned. The renai ning solid )
crystallized fromethanol/diethyl ether, yielding 1.27 g of ﬁ AUG 2002 :
3-[(2, 3-di hydro- 1Hi nden- 4-yl ) oxy] -azeti di ne hydrochloride, mp. 65 C. In
a simlar wayoys§e prepared. b) 3-[(2-Methyl-1-naphthal enylpcrmdesorsti di ne
hydrochl oride, np | 71 C starting from
1- (di phenyl net hyl )-3-[(2-net hyl - 1- naphL(?I enyl ) oxy] - azeti di ne, c)
3- (1- Napht hal enyl oxy) - azeti di ne hydrochloride, np 292 C starting from
1- (di phenyl et hyl } - 3-[ (1- napht al enyl ) oxyJ- azetidine, r d)
3-[ (4- Met hoxy- 1- napht hal enyl ) oxy] - azeti di ne hydrochloride, np 198 C
st arti ng)f r@Chloro-2,3- d1h dro-7- h}(}droxy-lH-mden- -one

di phenyl net hyl )-3- 4- met 'hoxy- 1- napht al enyl ) oxy] - azeti di ne, e)
(5, 6, 7, 8torétahkirpdhropanoirapdid mmph@wy]estazé]tq @lighevasyaiided HI equiehent rgf 187

tartlng f rom

di pheny | 3WRiRU chiorde(1},93 3 apd the trixhire wias stirsed under pitsagey forad SthodTsat, £ )

(5,6, 7, 8robe'C 2Byl O 's’ecﬂﬁﬂ Peﬁ%njo'frlﬁmﬁmlcﬁ[b\ﬁl& QXY by Akl Sdeated at 170

a

1-(

3-[

Cs
f

ydrochl ori de rrp 164 C starti ng from
(di phenyl Eﬁohylhpue'r [ (2- net hoxy- 1- napht al enyl )ony azetl di ne, Q)
(2- Napht hal enyl pxy) -azeti di ne hydrochl ori de, C starting from
( 3‘2"("9J
(
a
[

di pheny! r|q ton rﬁz%‘ﬁtcSP]@ﬁW SQSBP QZa@ldlvmtwewzhs)added carefully hen ethyl

ting friome? Pl adied it RO RALASb RV B ARAR soop 08 < o

(5 chl orWaslleéB“dihfwstbQ-dhbH bndaﬂaﬁwemhm%reaméreaiwwcmﬁ@abamvabaoa)\ 4.22
go
3-[ (s- chl or%lid, separaigdiruhiat wasd epmanedd) Pyxijifration (andpHenyemaining| filfrasey svasdi ne:

wer e di ssol

chl or of or ma e (\7\%% da‘%lj"émg“%r%é "ﬁ‘lhegll[egllralégv&v%gtcnlao?f at?égﬁl%he%a%e{)l ihg%ljghg ?(%IG{A?O ~C
for 2.5 housstheAblhent givingos at g asf 6ehieas-03-tihpdroeShyliexyspl-ifiddnk s MIS71 i
of anhydrous nethanol for 2 hours. Evaporation in vacuo gave a sem solid
that was st{GFbOMEX h8H[MtR} ether and filtered. The solid was
recrystallized from ethanol/diethyl ether, yielding 1.57 g of

3-[(5chl oro- 2, 3-di hydro- 1H i nden- 4-yl )oxy] -azetidi ne hydrochloride, mp.
188 ~C c)13548Hidr022, DUthydd-DALiASGA4-oPCTI EPO8/ 01282 i~ In a simlar way were
prepared: b) 3-[(2,4-Dichloro-1-naphthal enyl) ox g azetidi ne hydrochl oride,
mp 187 C st st gr@f frebiarg- =T-ygroxy-/H-inden-1-one in 1 ml of water and 67.2 ml of

3 (8- Vot yPRERERY R G Aot RN .0, £y peepared

zinc amalgame (from 26.88 g of zinc wool) in an oil bath at 120 °C for 16 hours. The

1-
3-
h
1-
3-
1-
8-
st
3-

reaction mixture was cooled, decanted and treated with ethylacetate and
dichloromethane. The organic layer was evaporated in vacuo. The residue was purified
by an acid/base separation yielding 2.08 g of 5-chloro-2,3-dihydro-1H-inden-4-ol, M.S
(C.1) (M/Z). 169 [M+H]"

In an analogues manner 2,3-Dihydro-5-methyl-1H-inden-4-ol, M.S. (C.1.) (M/Z): 149
[M+H]" was prepared, starting from 3-chloro-propanoic acid 2-methylpheny! ester.

2,3-Dihydro-5-methoxy-1/-inden-4-ol (Step a, b, ¢, d)

a) 3-(2,3-Dimethoxyphenyl)-propanoic acid
Nitrogen was passed through a stirred suspension of (Z)-3-(2,3-dimethoxyphenyl)-2-
propenoic acid (14,67 g) in 400 ml of methanol during 15 minutes. Then 1 4 g of 10 %

palladium on activated carbon were added and a stream of hydrogen was passed through



, starting from 1-(di phenyl net hyl)-3-[(4-nethyl - 1-napht al enyl ) ]-azetidine,
d) 3-[(2,3-Di hydro -5-methoxy-1Hinden-4-yl)oxy]-azetidine hﬁ@lﬁlﬂﬁozﬂﬁg
np 166 C starting from
. 1- (di phenyweeasipbdr- 3- [ ( 2, 3- di hydr o- S- met hoxy- 1H i nden- 4- y| ) BRYEPSR/ELR32dI ne,
e) 3-[(7-Brono-2, 3-di hydro- 1Hi nden-4-y1) oxy] -azeti di ne hydrochl oride, np
203 C starting from 11
3-[(7-brono- 2, 3-di hydro- 1H i nden- 4-yl ) oxy] - 1- (di phenyl net hyl ) azeti di ne, f)
3-[ (6-Fl uoro- 2, 3-di hydro- 1- net hyl - 1Hi nden- 4-yl ) oxy] - azeti di ne
hydrochloride, np 170 C starting from
1|— (di phenyl mhffj fegdtion3Imixfuge f(bnﬂ(ﬁrhm?s.3\=ﬁﬁrMWo‘dt?]gThﬁmalt@di%rﬂbhthlydldwﬂltration, the 4

oxy] - azet, di ne, 3- 3-.0 0- b: | -1Hinden-4- oxy] -azeti di ne
Kyzir o>c/]hl Or i r%witgnga(gogz{tgcf fq y]lgdmllt% o? 3-@,% -glmethoxy&lenyl)-prglpa)noic%.]cid, MS
1- (di phenyl get -1 irhydr o- 5- net hyl - 1H-i nden- 4-yl ) oxy] azeti di ne,

GRS

h) 3-[(Benzo| oxy] - azeti di ne hydrochloride, np 203 C starting
from 3-[(benzo[ b] t hi en-4-yl)oxy]-1-(di phenyl net hyl)-azetidine, i)

5-(3-Azet | di Xy) - i soqui nol i di hydrochloride, np 198 C starting from
5-(3-aze bdiZ%bM}Q-ﬂﬁ(%ﬂi Tnlzé'i'ﬂ?%) z9%oqui nol i ne. Exanpl e 6;

3-[ (2- Met hoxysqls : - @2k ( ide T | ution
of o 07 g o er BREEC SOMioP Y RSt AT E R R b B
as that freendiaaesulfon®Oacilt was2dwatned| oradetthane kept thafe for \BRhoursldTEE e¥aofivh Se a
solution of 0. 5 8 nml vinyloxy carbonylchloride in 20 m 1, _

2- di chl or oet™¥iEe SYASrCoRPAnioniPOBY IeRRFTAINE #ndaRqurerh inidcacuper. abfterherraction
tenperature v{/i %tgg)l? é&?arte lrcgrégz?lg rlay]pfb‘wa? Rva:fﬁedh\gffﬂ 2.1 %C?JTetc)){JLse g&%ﬁ@g%ﬁ%gw o

.et hanol was "add om a prng-tunnel e réactio

‘991 43647 18 sBlalicERE% 1028 dhaghesium sulfes ﬁ&‘d@ﬂ%&b%boidled/ﬁh%@u@gﬁlcﬁx{gel pgerdue
was purified by chromatography using toluene/ethyl acetate 5:5) to afford
1.55 g of a ZdidihyduwhitSrdimgthogyd&bindent!ianed. $(CdH) WZMIRY d [oric

aci d/ met hanol solution. After standing at anbient tenperature for 16 hours
the solution was evaporated in vacuo and the product crystallized from

et hanoudi gt hy5_akjR6-4-hrRbaL Seth - TH-iden-1-one

3-[ (2- met hoxy- 1- napht al 'enyl’) oxy] - azeti di ne_hydrochloride mp. 187 C. In a
simlar way Wedes apritrogereatmdsphegge @13-Mp5¢n0h‘hﬁ@%lfp¢th¢ﬁy0)li-alz®m ldomee(31 7 g) was

hydrochl ori d(ﬁésom%d]ig%o% ml of anhydrous 1,2-dichloroethane and cooled to 0 °C Aluminum

chloride (44 g) was added in portions and the reaction mixture was heated to 60 °C for

17 hours, cooled to room temperature and poured into ice/water After extraction with
dichloromethane the organic layer was dried and evaporated. The residue was
crystallized from ethyl acetate to give 20.5 g of 2,3-dihydro-4-hydroxy-5-methoxy-1H-
inden-1-one, M.S. (C 1) (M/Z): 179 [M+H]".

d) 2,3-Dihydro-5-methoxy-1H-inden-4-ol

The 20.5 g of 2,3-dihydro-4-hydroxy-5-methoxy-1H-inden-1-one were suspended in a
mixture of 310 ml of concentrated aqueous hydrochloric acid and 53 ml of water
Freshly prepared zinc amalgame (from 87 g of zinc wool) was added and the mixture
was stirred for 3 hours at ambient temperature After decantation the resting zinc
amalgame was washed three times with diethyl ether and the acidic water solution was
extracted with diethyl ether The combined ether solutions were washed with a IN
aqueous hydrochloric acid solution, dried over magnesium sulfate, filtered and
evaporated in vacuo to afford 150 g of 2,3-dihydro-5-methoxy-1H-inden-4-ol, M.S
(C.L) (M/Z): 165 [M+H]"



rting from 1-(di phenyl nethyl)-3-( 1-naphtal enylthio)-azet§ gi m{gczg%
- (Met hoxynet hyl ) - 1- napht hal enyl ) oxy] - azeti di ne hydr ochl or'i de;

rting from

i phenywvaRdbMigst - 3- [ (2- (et hoxynet hyl ) - 1- napht al enyl ) oxy] pee/ep9stiize2

nple 7: (R)-3-nethanesul f onyl oxy- 1- {phenyl nethyl)-pyrrolidine a) 10 g of
(R) -1-(phenyl met hyl }-3-pyrrolidinol wehe dissolved in 160 mL of anhydrou s

tol uene. The solution was stirred under a stream of nitrogen, cooled in an
i ce/ ethanol bath and 8.7 ml of triethylam ne were added. At a tenperature

of -5 C4,9 mM of a solution of nethanesul fonylchloride in 110 m of

anhydrous tol uene were added dropw se over 1,5 hours and the reaction

m xture was stirred for 1 hour at 0 C. The solid was filtered and washed

wi th et h§fFlunretlamethyiFhH-ifddnt4-gt o(Stepsa, iashed with water, dried and

evaporated in vacuo to give 13,9 g of

(R) - 3- met hanesul f onyl oxy- 1(pheny| nmet hyl ) -pyrrolidine as an al nost

colourle i H+ Inasimlar way were

pr epar edé)S @d(mgMb%m{o%a%l%qstﬁj:\df,u fhg@eétw{phenyl met hyl ) -pyrrolidine, MS.

(CL) (M2)4- (Zﬁc&obi\ﬂyl-ﬂldhlorﬁea(ﬁﬁﬁrg wascaddeéSo l-ﬂupk@hyhmnﬂgb)”ﬂas ﬁyxmﬁl ‘ivdei noI

c) (rac)-3 -net sulfon | oxy- 1- (phenyl net hyl)-pyrrolidine,

(M2) . 2 55tTq 4% b 3t F9quy temRSFAtpTEn °1ﬂ(ep1}’?éﬁgﬂnrﬁé@%§myplsteﬂ}h? srqdaichm

13 R 2 e LA B TSI o

pyrrol i di nebahndia a&d@-ﬂﬁorophmlmthrcasla vdutm:ﬁlhyl for manm de 5 g of

2, 3-di hydr o- 5- net hoxy- 1H-i nden-4 of were dissolved. The sol ution was
stirred, pI aced under a steamof nitrogen and 1 5 g of a 60% di spersion of :
sodiumh _ h il re was stirred at room
terrperat e forérﬁaﬂ; Hr%ﬁo ‘}8%%(;-5 ﬁe{hgﬁg dfr?%n\r;ifaéhérjal sed to 100 C and a

sol ution of Ahe?’&xegomﬁméd?)twcmdﬂm)haneﬁubfdmﬂhmyshéty( ghenyd 183 By ivhs hydtedta di ne
in 78 m of aphydrous dinethylfornmn de was added dropw se over 1 hour.

Anot her 3,08 Cofalwmwnatcblorlde 04 R @ ovasapddedr dhe reAchen HyiKtuge ﬁﬁ’ﬁﬁeééo\ff@ﬁ@
Pore o Dbt P foathiny PRV Bk M GO SR M EPRILS Hali8' 1000 CC R,

hours at 10 & on I hvacho gave'a sen was ~ par |oned
bet ween wat eaolmgdw@&hm{d @bltaattate Wite aeaéaydndanemtereaxisrtﬁatedm stearg Gatnd
evaporated in vacuo. The derived product was isol ated by chronat ography

over sili caAﬂiﬁrrﬂQ the joil ewas/ digsohugd dhe aggapwelajéquymsegar@tngand washedwith water

(9) 312, 5 il AR 0T B s SRR A chugol oL
(R-3-[(2,3 ehyplIzOg DfreRihersy2, %Hyﬂdﬁﬂﬁ&d:}dx}r@xm}thﬂd- (Hhﬁdt)illrﬁhélyﬂ/l)s pm[pl i di

ne, a MS. Zx%:ﬁf M 24[M+|—|]+, starting from
2, 3-di hydr o BSVABIROIYHHT i nden- 4- of and
(S) 3- et hanesul f onyl oxy- 1- { phenyl net hyl ) - pyrrol i di ne, c)

(racy-3-[(2, 3-Di hydro-5-net hoxy- 1Hinden-4-yl)oxy] -1 - (phenyl methyl -pyrrolid
ine MS. cf CabFiuboM-ZB- cﬁeyhrbl\r&xhﬂemyl-wamdmngorf rom f
2, 3-di hydr o- 5- net hoxy- 1H i nden- 4- of and raczj 0

met hanesul f%awfoscguqm@awﬁwdm?ﬂyﬂym%ﬁrmeqhw | /Adndegyl-one was heated to 80 "C

1 Napht a8 B dott AN GOV ALY o kaiy Tk ik Sl (63 B o Midhrer3E

(
Mk~ ] +

_QJI\)QJ

3-

[
reaction mixture was heated to 170 °C during 17 hours After cooling water and ethyl
acetate were added and the mixture was heated on a steam bath until everything was
dissolved. The organic layer was separated and washed with water and brine. Afier
removing the solvent the compound was purified by chromatography with the add of
heptane/ethylacetate ( 9'1) resulting in 2.2 g of 6-fluoro-2,3-dihydro-1-methyl-1H-
inden-4-ol as a semi-solid, M.S. (C.1.) (M/Z): 167 [M+HY".



A

starting from 1-naphtol, e) 1 3 AUG 2002
3-[(5, 6,7, 8-Tetrahydro- 1- napht hal enyl ) oxy] - 1- (phenyl net hyI )-pyrrolidine, M
Ss. (C L) (M2 ~308 [MH+ , starting from5, 6,

8-t et r ahy dv@94/43sapht hol 13 AU G 2002 WD 991 43647 PCT/ EP981CUM§§'°¥@2
Exampl e 9:
- hydrochloride a) 9.4 g of

(S)-3-[(2, 3-di hydr o- 5- met hoxy- 1H i nden- 4-yl ) oxy] - 1- (phenyl net hyl ) pyrrol i din
e were dissolved in 300 m of anhydrous nethanol and 2,0 g of palladium
hydr oxyde on carbon added. The m xture was hydrogenated in a Parr apparatus

for 16 h

(S)-

wi t h net hanol
of fresh palladi um hydroxi de or carbon was added. Hydrogenation was

conti nuegxhpipid1hours. The catal yst was renpved again and the filtrate
treated with excess of a 1 Mhydrochloric acid/diethyl ether solution.
Evapor at BeS-&ibrord/B-diiytiior biindent byhoxydt1hGEimblengmbthiyl) cazetidinee/ di et hyl et her
gave coloured crystals that where washed with acetone and diethyl ether
giving 3,95 g of

g} %E ;)Chl?:oir I(ideg? o hmbfb-éat%mém.lﬁdhmea? k! dii¥ed) mOWBJ I#i f?ezN sodium
3-[(5,6, 7, &y‘ﬂe@xﬂhwdhmm-fuaﬂ)mmal”Emjdie)dw]sohmnnoi'erdladéemYﬁhﬂcdfMemedgl Pa p.

207 C, startl ng

(+)-3-[(2, 3-D hydro-5-nmet hoxy- 1H i nden- 4-yl ) oxy] - pyrrol i di ne
13

The catal yst was filtered over dicalite and washed

The filtrate was concentrated to its original volunme and 1 g

mp C'In asimlar way was prepare

3-1(5, 86,7, spftn&r&oaﬁy@dlfiof* 6 ng gt h*&#l@hwmswl 3-methanggylfonylnyy-regsigineorndyithee
Exanpl e 10:

(R -(-)-3-]

rwmgeﬂ/ehs hc?atedén ob>?3t/h TI—L 0 erc;{ -Sy urs. Ty heB )?Pcr)tg r g of mesylate

‘hydr ochl or i Werea)dd8d@ndrfeaing was continued for 64 hours. The upper layer was separated and
(R -3-[(2, 3-di hydr.0- 5- met hoxy- 1Hi nden- 4- I)oxy{%l phenyl net hy

pyrrol i di newaged "HP*S‘Q’GFK/@(YE‘P?F@S@W“B‘P

eqU|vaIent

Appr oxi mat e

¥ Rdhgplugpel etilylancetate

R A e %ﬁ“%ﬂf*k@dﬁ’t DopfEr M ey, o

hydr ogen wa&enameesk 4 tearwojlithativelidified spoitaneaisuMeS. (@1 pMZY: TOIUN+HHEW
catal yst was added and hydrogenati on continued for 17 hours. The catal yst
was renoved by fiItration the filtrate evaporated in vacuo and the product

crystall 'Iﬁ?% [@qa F%]?JD acetatel diethyl ether yielding 360 ng of

(R)-(-)3-

oxy 1H i nden-4-yl ) oxy] - pyrrolidine

hydr ochl ayi ¢e[(m4PchhMO-¢rnﬁphtaleh§‘l)&y]~l -(diphen)ieD9l) A6ddind>CTEEROB) (NM2ZB2 21 | n

asimlar wa
(racy-3-[(2

hydr ochl
(racy-3-]

222 C, startl

((1- napht

e)

g)

h)

wer e _prepared §
SIHMRL osactingtirm ¢.4rflichintpslrnaphyel oxy] pyrrol i di ne

S0 pRonykatnlty STk, L ealegyhoryJazetiding, M.S, (CL) iz

pyrrolidi ne 38@)[M+H]fyst3ft[dglﬁdhh]éhhahﬁnyhaphxgl] pyrrolidine hydrochl oride mp.

e

from (

P B%quthﬂbﬁe[ﬁ%'lmﬁélﬂwr h-naphtaleny)exyieazetidine,

M.S. (C.1) (M/Z):396 [M-+H]", starting from 2-methoxy-1-naphtol,
1-(Diphenylmethy!}-3-{(5,6,7,8-tetrahydro-1-naphtalenyl)oxyl-azetidine, M.S.(C 1)
(M/Z); 370 [M+H]", starting from 5,6,7,8-tetrahydro-1-naphtol,
1-(Diphenylmethyl)-3-[(2,3-dihydro-5-methoxy-1H-inden-4-yl)oxy]-azetidine, M.S.
(C.1) (M/Z): 386 [M+H]", starting from 2,3-dihydro-5-methoxy-1H-inden-4-ol,
3-[(7-Bromo-2,3-dihydro-1H-inden-4-yl)oxy]-1-(diphenylmethyl)-azetidine, M S. (C.1)
(M/Z)- 435 [M+H]", starting from 7-bromo-2,3-dihydro-1H-inden-4-ol,
1-(Diphenylmethyl)-3-[(6-fluoro-2,3-dihydro-1-methyl-1H-inden-4-yl)oxy]-azetidine,
M.S. (C.1.) (M/Z): 388 [M+H]", starting from 6-fluoro-2,3-dihydro-1-methyl-1H-inden-

4-0],



Exanpl e 11: (+)-3-[(1-Naphtal enyl)oxyJ-pyrrolidine hydrochlori
(-)-3-[(1- Napht al enyl ) oxy] - pyrrolidine hydrochlorde 3 1-Na ht QF@nAp% 2002

rrolidine 80 mwas se crated b re arative chiral HPLC into -[( P Y ) xY]-PY

( 9) P Y Ryboblisgepeparate enantiomers. Separation was perf opeiEfpalorsgom
tenperature on a Chiracel OD col um 240x4.6nm wi t h hexane/ et hanol (80: 20)

and 0. | 5 %diethylamne, flow 1 mm puyte.

(+)-3-[(1-Napht al enyl ) oxyJ-pyrrolidine was coll ected at tR7.4 m nutes,
(-)-3-[(1-Napht hal enyl ) oxy] -pyrrolidine was collected at tR 9 8 m nutes.
The solutions were i medi ately evaporated in vacuo and converted to their

hydr ochlipr i 3le(2snDilgydi e 5ahatyl L7 -iftlefis- -15@iphemlmehgn aRétidind WISt yC i 9T
bot h thege 3eiﬁ(anti o}gers >+99?}é.% TESTSﬁ?ﬁ(Z] a](::—(t ipv;taﬂil/ of ??he conpound(s/ci ?1 t he
i nvention oMAZie3WelMtH] , staring o 2si-dikydrsS-methyd-d fHeinders i, t he

ot vi 0y antr et RlpPRYEaR i Eer EhraetF TR B M BIGERG Tesrs The
tests are cayA)esk@+HY SerfilcIRGA 2RUABNIHEIRMdRhS-QXPr essed in 3T3 cells

according to the protocols described in Stamet al "Genonic organization,
codi ng slequdhiBenand)thienet-iy i1 aldiphepylmethyhrazetidite) MuS. 6. HY PMAAH 352 HMHHRA,

receptor genes." -. Europe Jouyrnal of Pharnmacol ogy - Ml ecul ar Phar nmacol ogy
Sect i on 227%@‘“5?—%53'?20@3@3" 054 %t amet al 13 AU G 2002 WD 99/ 43647 22

PCT/ EP98), 012372 A7cafnplo pr%aﬁégprﬁ&ﬁ'ylﬁﬁé filSife! INQ! (S .pgm?;ghm qxtigmv? gene

encodi ng”"t he "human serot'onin 5-HT2C r'eceptor™ - Europe€a rna
Phar macol ogstartingtfiont GthydrdXymoquinalinegy Secti on 269: 339-348 (1994). The

of e SBpBAZERBTHORH: UPpe AT EARBo . Mha. () (WRSuF & BVAEILr om t he -

appropriate _ 'Eﬁﬁ] | ON TEST This test, carried out according
to the prot %égﬁgﬁoﬁgr@ﬁyggﬁne g ["I'n volvemrent of 5-HT 1 C receptors in

drug-induced penule erections in rats" - Psychopharmacol ogy | 01:
57-61(1990)] ° enables the potential in vivo activity at SHT2C receptors to
be assesEzamphlr:- 72 TEST This test, carried out according to the protocol

per  or bR tgEyigedtsh # - Bytab A TRARAMNARRIEIR" 2% 8" 0000 gi ves

an indication of potential antidepressant-like activity. ConpoundBi ndi ng
pKi SHT2A SHT2CErection of the penis (MeD, gg kg- lzgl.ncr ease in pellets
ear ned nRDRUmder pivegen det4cg of ymipbtol were addeshtp 3 zolgtionie. BB, of aptaysmm

ol L SOt i TP Bl ol P o, 552358 S

correl at es \@ipherditdth§l-3-methanesulfonyloxy-azetidine maleate were added. To increase the
solubility 71 ml of dimethyl sulfoxide were added. The mixture was heated in an oil bath
at 80 °C for 40 hours. t-Butanol was distilled off in vacuo and the residue partitioned
between water and ethyl acetate. The ethyl acetate extracts were washed with water,
dried over magnesium sulfate, filtered and evaporated in vacuo. The residue was
chromatographated with toluene giving 2.7 g of the desired product. This was treated
with a solution of hydrochloric acid in methanol, evaporated in vacuo and crystallized
from ethanol absolute, yielding 2.09 g of 1-(diphenylmethyl)-3-(1-naphtalenyloxy)-
azetidine hydrochloride, m.p 182 °C

In a similar way were prepared:

b) 1-(Diphenylmethyl)-3-{(2-methyl-1-naphthalenyl)oxy]-azetidine, M.S. (C.1.) (M/Z).
380 [M+H]", starting from 2-methyl-1-naphtol,

¢) 1-(Diphenylmethyl)-3-[(4-methoxy-1-naphthalenyl)oxy]-azetidine, M S (C 1) M/Z)
396 [M+H]’, starting from 4-methoxy-1-naphthol,



, actjvity in vivo as well as wth antidepressant-|ike activi t1y3i AL&G ZEHZraI

- nodel for t antidepressant efficacy. . 1 3AUG2002 23 dains 1. A
conmpound of the formula (1) a H2)n (1) wherein Ais an optionally

. unsat ur at eW99/436476- nenbered ring, which nmay conprise a het BEDEPMAIZR| ect ed
fromN, Oand S and which may be substituted with oxo or (1-6C)al kyl: RI,
RZ and R3 are independently H, (1-6C allyl, (1-6C) al koxy, (1-6C)al koxy-(1
6C) al kyl, carbo(1l-6C)al koxy or hal ogen; XisOCorS; and nis 1 or 2; or a
pharmaceutically acceptable salt thereof, with the exception of
3- (napht h-1-yl - oxy) - pyrrolidin,
3- (5, 6, 7,8- tle(Diphgninectind s hi( h-naphthagyplthip) razetidiak, M.&n€C.1.) (M/Z): 382 [M+H]",

3-[(1-nmet hyl -indol-4-yl - lidin. 2. Th d di t | ai
1 her ei n R ROP A HAERE A o tont e N or S R TaH (o
1- 6C) al kydy, it L3-(D-nhi - COhpkkae 1 ' +

160) a1 Koy, o7 paC I ARILH (G mo R ke RATS G DRSS

1- 6C) al koxy startihgfromednaphtholhe conpound according to claim 2, the conpound
having the fornula (la) N H2)n (la) wherein Ais an unsubstituted saturated
5-nmenbered or optionally aromatic 6 nenbered ring, which may conprise a
nitrogen lﬂa%l@gj, acent to the position indicated with an

1-(Diphenylmethyl)-3-[(2-methoxy-1-naphthalenyl)oxy]-azetidine hydrochloride

a) A stirred mixture of 6.89 g of 1-(diphenylmethyl)-3-azetidinol, 25 ml anhydrous
dimethyl formamide, 10.37 g potassium carbonate, 593 g 1-bromo-2-
methoxynaphtalene and 200 mg of activated copper was heated for 40 hours in an oil
bath of 170 °C. The reaction mixture was partitioned between water and toluene. The
crude product mixture from the organic extracts was chromatographated with toluene
and toluene/ethyl acetate (95:5). The desired product was dissolved in diethyl ether and
precipitated by the addition of a solution of hydrochloric acid in methanol Yield: 1.96 g
of 1-(diphenylmethyl)-3-[(2-methoxy-1-naphtalenyl)oxy]-azetidine hydrochloride, M.S.
(C.L) (M/Z): 400 [M+H]".

In a similar way was prepared:
. b) 1-(Diphenylmethyl)-3-[(2-(methoxymethyl)-1-naphthalenyl)oxy}-azetidine
hydrochloride, M.S. (C.1.) (M/Z) 410 [M+H]", starting from 1-bromo-2-
(methoxymethyl)-naphthalene.

Example 4
3-[(2,3-Dihydro-1H-inden-4-yl)oxy]-azetidine hydrochloride

a) To a suspension of 3 g of 3-[(2,3-dihydro-1H-inden-4-yl)oxy]-1-(diphenylmethyl)-
azetidine hydrochloride in 250 ml ethanol were added 600 mg of palladium hydroxyde
on carbon powder and the mixture was hydrogenated in a Parr apparatus at 60 psi
during 16 hours. After removal of the catalyst and evaporation of the solvent in vacuo

the residue was washed several times with diethyl ether and decanted to remove the



13 AU G 2002 W O 99143647 24 PCTI EP98/ 01282 asterisk; R is ﬂ*?rAUG 2002 -
1-6C) al koxy; R2 is H ( I -6C)al koxy or halogen; R3 is H or halogen, and n
is 1 or 2. 4. The conpound of claim 3, wherein Ais an unsubstituted

sat ur at edvg’dgg;‘gggzed or optionally aromatic 6-nenbered ri ngcTAPISH1A82

1- 6C) al koxy™ an and R3 are H 5. The compound of claim4, wherein Ais a
5-nmenbered ring and R is nethoxy 6. Tq%_ﬁorrpound of claim5, wherein nis

2. 7. A conmpound of the fornmula (1) H( n RBRR ~ () wherein Ais an
optionally unsaturated 5- or 6-nenbered ring, which nmay conprise a

het eroat om sel ected fromN, O and S and which nmay be substituted with oxo

or (I 60 ' a1 I : ) .

1-6C) al koxy@bgydﬂ%%ly%(@?' ?glggE%al <§r ,rgg@rievgggr %[X?Fm%fi a q%gxe@%%l/ﬂlgfhglgen;
X is O or Sgthendielding 1.2 f D[(Za-«mh?drfrﬂdﬁutdie@awl)m?}mﬂﬁ@ i8ydscdhloride,
thereof, for use as a nedicanent. 8. A process for the preparation of any
one of the !%?rﬁéuﬁds of clains | to 7 wherein a conpound of the formula ~P
(CHn R3 R R~ ., 1 3 AU G 2002 WD 99143647 PCT/ EP98/ 01282 25 wherein A,
R, R, R3, Xand n are as previously defined and P is a protecting group,
i s depr olieg tigilabRdy wepd prepaely at the same tine, a salt nmay be forned.

b) 3-[(2-Methyl-1-naphthalenyl)oxy]-azetidine hydrochloride, mp 171 °C
starting from 1-(diphenylmethyl)-3-[(2-methyl-1-naphtalenyl)oxy]-azetidine,
¢) 3-(1-Naphthalenyloxy)-azetidine hydrochloride, mp 292 °C
starting from 1-(diphenylmethyl)-3-[(1-naphtalenyl)oxy]-azetidine, .
d) 3-[(4-Methoxy-1-naphthalenyl)oxy]-azetidine hydrochloride, mp 198 °C
starting from 1-(diphenylmethyl)-3-{(4-methoxy- 1-naphtalenyl)oxy]-azetidine,
e) 3-[(5,6,7,8-Tetrahydro-1-naphthalenyl)oxy}-azetidine hydrochloride, mp 187 °C
starting from 1-(diphenylmethyl)-3-[(5,6,7,8-tetrahydro-1-naphtalenyl)oxy]-azetidine,
f) 3-[(5,6,7,8-Tetrahydro-2-methoxy-1-naphthalenyl)oxy]-azetidine hydrochloride,
mp 164 °C
starting from 1-(diphenylmethyl)-3-[(2-methoxy-1-naphtalenyl)oxy]-azetidine,
g) 3-(2-Naphthalenyloxy)-azetidine hydrochloride, mp 168 °C
starting from 1-(diphenylmethyl)-3-(2-naphtalenyloxy)-azetidine
h) 8-(3-Azetidinyloxy)-1,2,3,4-tetrahydroquinoline hydrochloride, mp >250 °C
starting from 8-(3-Azetidinyloxy)-1-(diphenylmethyl)-quinoline.

Example S:
3-[(5-Chloro-2,3-dihydro-1H-inden-4-yl)oxy]-azetidine hydrochloride

a) 422 g of 3-[(5-chloro-2,3-dihydro-1H-inden-4-yl)oxy]-1-((diphenylmethyl))-azetidine
were dissolved in 71 ml of 1,2-dichloroethane. 1 58 g of 1-chloroethyl chloroformate
was added. The mixture was refluxed in an oil bath at 120 'C for 2.5 hours. After
evaporation in vacuo the residue was refluxed in 71 ml of anhydrous methanol for 2
hours. Evaporation in vacuo gave a semi solid that was stirred with diethyl ether and
filtered. The solid was recrystallized from ethanol/diethyl ether, yielding 1.57 g of 3-[(5-
chloro-2,3-dihydro-1H-inden-4-yl)oxy}-azetidine hydrochloride, m.p. 188 "C
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starting from 1-(diphenylmethyl)-3-(1-naphtalenylthio)-azetidine,
c) 3-[(2-(Methoxymethyl)-1-naphthalenyl)oxy]-azetidine hydrochloride, mp 127 °C
starting from 1-(diphenylmethyl)-3-[(2-(methoxymethyl)-1-naphtaienyl)oxy]-azetidine

Example 7:
(R)-3-methanesulfonyloxy- 1-(phenylmethyl)-pyrrolidine

a) 10 g of (R)-1-(phenylmethyl)-3-pyrrolidinol were dissolved in 160 ml of anhydrous
toluene. The solution was stirred under a stream of nitrogen, cooled in an ice/ethanol
bath and 8.7 ml of triethylamine were added. At a temperature of -5 °C 4,9 ml of a
solution of methanesulfonyichloride in 110 ml of anhydrous toluene were added
dropwise over 1,5 hours and the reaction mixture was stirred for 1 hour at 0 °C. The
solid was filtered and washed with ethyl acetate. The filtrate was washed with water,
dried and evaporated in vacuo to give 13,9 g of (R)-3-methanesulfonyloxy-1-

(phenylmethyl)-pyrrolidine as an almost colourless oil. M.S. (C.1.) (M/Z): 256 [M+H]".

In a similar way were prepared.

b) (S)-3-methanesulfonyloxy-1-(phenylmethyl)-pyrrolidine, M.S. (C.1.) (M/Z): 256
[M+H]", starting from (S)-1-(phenylmethyl)-3-pyrrolidinol,

¢) (rac)-3-methanesulfonyloxy-1-(phenylmethyl)-pyrrolidine, M.S. (C.I) (M/Z). 256
[M+H]", starting from (rac)-1-(phenyimethyl)-3-pyrrolidinol.
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a) In 540 ml of anhydrous dimethylformamide 5 g of 2,3-dihydro-5-methoxy-1H-inden-4-
ol were dissolved. The solution was stirred, placed under a steam of nitrogen and 15 g
of a 60% dispersion of sodium hydride in oil was added. The reaction mixture was
stirred at room temperature for half an hour. The temperature was raised to 100 °C and
a solution of 7.78 g of (R)-3-methanesulfonyloxy-1-(phenylmethyl)-pyrrolidine in 78 mi
of anhydrous dimethylformamide was added dropwise over 1 hour. Another 3,0 g of
mesylate in 30 m! of anhydrous dimethylformamide were added dropwise over 0.5 hours
and the reaction continued for another 1.5 hours at 100 °C. Evaporation in vacuo gave a
semi solid that was partitioned between water and ethyl acetate. The ethyl acetate
extract was dried and evaporated in vacuo. The derived product was isolated by
chromatography over silica using toluene/-ethanol as the eluent giving 9.45g of (8)-3-
[(2,3-dihydro-5-methoxy-1H-inden-4-yl)oxy]-1-(phenylmethyl)-pyrrolidine as an oil
M.S. (C.1.) (M/Z): 324 [M+H]".

In a similar way were prepared
b) (R)-3-[(2,3-dihydro-5-methoxy- 1 H-inden-4-yl)oxy]-1-(phenylmethyl)-pyrrolidine,
B M.S. (C.1) (M/Z). 324 [M+H]", starting from 2,3-dihydro-5-methoxy-1H-inden-4-o0l

and (S)-3-methanesulfonyloxy-1-(phenylmethyl)-pyrrolidine,

¢) (rac)-3-[(2,3-Dihydro-5-methoxy-1H-inden-4-yl)oxy]-1-(phenylmethyl-pyrrolidine
M.S. (C.1) (M/Z):324 [M+HY’, starting from 2,3-dihydro-5-methoxy-1H-inden-4-ol and
(rac)-3-methanesulfonyloxy-1-(phenylmethyl)-pyrrolidine,

d) 3-(1-Naphthalenyloxy)-1-(phenylmethyl)-pyrrolidine M.S (C.I.) (M/Z) 304 [M+H]',
starting from 1-naphtol,

e) 3-[(5,6,7,8-Tetrahydro-1-naphthalenyl)oxy]-1-(phenyimethyl)-pyrrolidine,
M.S. (C.1.) (M/Z)- 308 [M+H]", starting from 5,6,7,8-tetrahydro-1-naphthol
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(S)-(+)-3-[(2,3-Dihydro-5-methoxy- 1 H-inden-4-yl)oxy-pyrrolidine hydrochloride

2)

94 g of (8)-3-[(2,3-dihydro-5-methoxy-1H-inden-4-yl)oxy]-1-(phenylmethyl)-
pyrrolidine were dissolved in 300 ml of anhydrous methanol and 2,0 g of palladium
hydroxyde on carbon added. The mixture was hydrogenated in a Parr apparatus for 16
hours at 50 psi. The catalyst was filtered over dicalite and washed with methanol The
filtrate was concentrated to its original volume and 1 g of fresh palladium hydroxide or
carbon was added. Hydrogenation was continued for 3 hours. The catalyst was removed
again and the filtrate treated with excess of a 1M hydrochloric acid/diethyl ether
solution. Evaporation and crystallization form methanol/ethyl acetate/diethyl ether gave
coloured crystals that where washed with acetone and diethyl ether giving 3,95 g of (S)-
(+)-3-[(2,3-dihydro-5-methoxy-1H-inden-4-yl)oxy}-pyrrolidine hydrochloride, m.p. 176
°C.

In a similar way was prepared:

b)

3-[(5,6,7,8-Tetrahydro-1-naphthalenyl)oxy]-pyrrolidine hydrochloride m.p. 207 °C,
starting from 3-[(5,6,7,8-tetrahydro- 1-naphthalenyl)oxy]-1-(phenylmethyl)-pyrrolidine

Example 10
(R)-(-)-3-[(2,3-Dihydro-5-methoxy-1H-inden-4-yl)oxy]-pyrrolidine hydrochloride

a)

800 mg of (R)-3-[(2,3-dihydro-5-methoxy-1H-inden-4-yl)oxy]-1-(phenyimethyl)-
pyrrolidine were dissolved in 150 ml of anhydrous methanol and 15 equivalent of
hydrochlorid acid solved in ethyl acetate was added. Approximately 80 mg of palladium
on carbon 10 % were added and a stream of hydrogen was passed through the stirred
mixture. After 24 hours new catalyst was added and hydrogenation continued for 17
hours. The catalyst was removed by filtration, the filtrate evaporated in vacuo and the
product crystallized from ethanol/ethyl acetate/diethyl ether yielding 360 mg of (R)-(-)-
3-[(2,3-dihydro-5-methoxy- 1 H-inden-4-yl)oxy]-pyrrolidine hydrochloride m.p. 174 °C.
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[(1-naphtalenyl)oxy]-1-(phenylmethyl)-pyrrolidine.

Example 11:
(+)-3-[(1-Naphtalenyl)oxy]-pyrrolidine hydrochloride
(-)-3-[(1-Naphtalenyl)oxy]-pyrrolidine hydrochlorde

3-[(1-Naphtalenyl)oxy]-pyrrolidine (80 mg) \‘Nas separated by preparative chiral HPLC into
the separate enantiomers. Separation was performed at room temperature on a Chiracel OD
column 240x4.6mm with hexane/ethanol (80:20) and 0.15 % diethylamine, flow 1ml/minute.
(+)-3-[(1-Naphtalenyl)oxy]-pyrrolidine was collected at tz 7.4 minutes,
(-)-3-[(1-Naphthalenyl)oxy]-pyrrolidine was collected at tz 9 8 minutes.

The solutions were immediately evaporated in vacuo and converted to their hydrochloride

salts to give 10 mg of each. Estimated enantio-purity for both these enantiomers >99.5 %.

TESTS

The activity of the compounds in the invention on the central nervous system was indicated
using the pharmacological tests below; these tests demonstrate the serotonergic activity and

antidepressant-like effects of the invention

BINDING TESTS

The tests are carried out using cloned human receptors expressed in 3T3 cells according to
the protocols described in Stam et al “Genomic organization, coding sequence and functional
expression of human 5-HT2 and 5-HT1A receptor genes” - European Journal of

Pharmacology - Molecular Pharmacology Section 227. 153-162 (1993) and Stam et al
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appropriate receptor.

PENILE ERECTION TEST
This test, carried out according to the protocol of Berendsen et al [“In volvement of 5-HT1C
receptors in drug-induced penile erections in rats” - Psychopharmacology 101: 57-61(1990)]

enables the potential in vivo acttvity at SHT2C receptors to be assessed.

DRL-72 TEST
This test, carried out according to the protocol of Andrews et al [“Effects of imipramine and
mirtazapine on operant performance in rats” - Drug Development Research 32: 58-66

(1994)], gives an indication of potential antidepressant-like activity.

Compound Binding pKi Erection of the penis Increase in pellets
SHT2A SHT2C (MED, mg kg-1) earned in DRL-72
(MED, mg kg-1)

Sd 6.4 7.5 1 10
10b 6.3 7.6 1 10
9a 6.8 8 0.46 3

The results show that the compounds of this invention have a greater affinity for human 5-
HT2C than for human 5-HT2A receptors, and that this affinity correlates with agonist
activity in vivo as well as with antidepressant-like activity in an ammal model for

antidepressant efficacy.
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wherein A is an optionally unsaturated 5- or 6-membered ring, which may comprise
a heteroatom selected from N, O and S and which may be substituted with oxo or
(1-6C)alkyl:

R!, R? and R? are independently H, (1-6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy-(1-
6C)alkyl, carbo(1-6C)alkoxy or halogen;

XisOorS;

andnis1or2;

or a pharmaceutically acceptable salt thereof,

with the exception of 3-(naphth-1-yl-oxy)-pyrrolidin, 3-(5,6,7,8-tetrahydro-naphth-1-
yl-oxy)-pyrrolidin and 3-[(1-methyl-indol-4-yl)oxy]-pyrrolidin.

2. The compound according to claim 1, wherein the heteroatom in A, if present, is N or
S; R! is H, (1-6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy-(1-6C)alkyl; R*is H, (1-
6C)alkoxy, carbo(1-6C)alkoxy or halogen and R? is H, (1-6C)alkyl, (1-6C)alkoxy or
halogen.

3. The compound according to claim 2, the compound having the formula (Ia)

gops

CHz)n

RZ R (Ia)
wherein A is an unsubstituted saturated 5-membered or optionally aromatic 6-
membered ring, which may comprise a nitrogen atom adjacent to the position

indicated with an
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10%8+8& Qiste'zzrisk?Rl islﬁ/gr é‘ -éé)a.ﬁ(oxy; R?is H, (1-6C)alkoxy or halogen; R® is H or halogen,

andnis 1 or 2.

4. The compound of claim 3, wherein A is an unsubstituted saturated S-membered or

optionally aromatic 6-membered ring; R is (1-6C)alkoxy and R? and R® are H.
5. The compound of claim 4, wherein A is a 5-membered ring and R’ is methoxy
6. The compound of claim 5, wherein n is 2.

7. A compound of the formula (I)

H
A |
(CH2)p
R2 X
R® R o

wherein A is an optionally unsaturated 5- or 6-membered ring, which may comprise a
heteroatom selected from N, O and S and which may be substituted with oxo or (1-
6C)alkyl;

R!, R? and R? are independently H, (1-6C)alkyl, (1-6C)alkoxy, (1-6C)alkoxy-(1-6C)alkyl,
carbo(1-6C)alkoxy or halogen; X is O or S; and n is 1 or 2, or a pharmaceutically

acceptable salt thereof, for use as a medicament.

8. A process for the preparation of any one of the compounds of claims 1 to 7 wherein a

compound of the formuia

P
A \
Tl
R X
R R

P
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10.Use of the compound 3-(naphth-1-yl-oxy)-pyrrolidin, 3-(5,6,7,8-tetrahydro-naphth-1-yl-
oxy)-pyrrolidin or the compound of any one of claims 1 to 6 for the manufacture of a

medicament for treating or preventing serotonin-related diseases.



