0 2 JAN 2D04 -1 TRI CYCLI C A3-PI PERI DI NES AS PHARMACEUTI CALS The present

i nvention concerns tricyclic A3-piperidines having central a2-adrenoceptor
- b5 antagoni st activity. It further relates to their preparation,

conposi tions conprising them and their use as a medicine. Cdrit Hlll 2004

a2- adrenocept or antagoni sts are known to increase noradrenaline rel ease by
bl ocki ng presynaptic a2-receptors which _gxert an inhibiting control over
the rel ease of 10 the neurotransmitter. By increasing the noradrenaline
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g Y elevated intraocular pressure, and diseases related to disturbed enterokinesia, since all

these conditions are associated with a deficiency of noradrenaline in the central or

15  penpheral nervous system.

EP-A-206 255 discloses indol-compounds which have an effect on the central nervous
system and which differ structurally from the present compounds in the tricyclic A3-
piperidine moiety since the position of the piperidine moiety is different with respect to

20  the tricyclic unit.

The compounds of the present invention are novel and have a specific and selective
binding affinity for the different known subtypes of the oz-adrenoceptors, i.e. the 0 A,

o9p and o C-adrenoceptor.
25
The present invention concerns the compounds of formula

X Ry
N =

D—AIK
the N-oxide forms, the pharmaceutically acceptable addition salts and the

stereochemically isomeric forms thereof, wherein :
30  Alkis C1-galkanediyl;
nis 1 or?2;
X is -O-, -§-, -S$(=0)- or -S(=0);-;
each R is independently hydrogen, halogen, C]-6alkyl, nitro, hydroxy or
Cj-4alkyloxy;

35 Dis aradical of formula



Cl-4al kyloxy; 35 Dis a radical of fornula D 2 JAN 2004 HN (a) (b) (G (d)

0 Z JAN 2004 WO 00/ 20423 (f) -2 PCT/EP99/07420 (i) 0) wherein each m

- independently is 0, 1 or 2; 5 each Y independently represents -CH2-, -0-,

-S- or -NR3-; R2 and R3 each independently are hydrogen or Cﬂﬁ-f Ihml; and
€

‘each R4 independently represents halo or, Cl-6al kyl. As used

foregoing definitions the term hal ogen iglbeneric to fluoro, chloro, 10
brono and iodo. The term Cl-4al kyl defines straight and branched saturated
hydro- carbons, having from1l to 4 carbon atons such as, for exanple,

met hyl, ethyl, propyl, Dbutyl, 1-nethylethyl, 1,1-dinethylethyl,
2-met hyl propyl and the like. The term Cl-gal kyl is neang~te, i ncl ude

Cl- 4al kyl radicals and the higher honq&ogups t hereofy haking|5 or 6 carbon
atoms such as,~or exanpl g~ pentyl, fexyl-taad the 41 Re~Fhe Term 15

Cl- 5al kanedi®] d&fines bi\valgent straighy or branch\chgi ned al kanediyl

radi cal s havi g from 1l t/B5 carbon 2 5 exanpl e, net hyl ene,
1, 2- et hanedi 1, 3-prao R iyl, 1,% ‘ { pent anedi yl and t he
like. Cl-6al Ke gdi yl is ft i noY e Cl-5al kanedi yl and the higher
honol ogue ther@pf having 6bearbon atong) such as, fod exanple,

1, 6- hexanediyl and the like. 20




The addition salts as nentioned herein are neant to conprise the
therapeutically active addition salt forns which the conpounds of formula
(1) are able to formwith appropriate acids, such as, for exanpl dAN 2004

i norgani ¢ acids such as hydrohalic acids, e.g. hydrochloric or hydrobromc
aci d; sul f utycrgesdidsri ¢; phosphoric and the |ike acids; or 25 rOTgEMPO74C¢I dS
such as, for exanple, acetic, propanoig. hydroxyacetic, lactic, pyruvic,
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, citric,

met hanesul fonic, ethanesulfonic, benzenesul fonic, p-toluenesulfonic
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| ucami|f hydg abam salts, and salts with am no

| e, alkg " | Wei and the |like. 10 Conversely

“converted by Yreatnment with an appropri ate base or

acid into the frée acid or base form The termaddition salt as used
her ei nabow%cféiﬁo conprises the solvates which the conpounds of forrmula (I)
0

are able to

rmand said solvates are neant to be included 15 within the

scope of eheh prindependémlyan®i bor 2Exanpl es of such solvates are, e.g. the

hydr ategs,
formula (
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i kqr._ The N-axige3forns of the conmpounds of
%ﬁkﬁ&mﬂp e%ﬁ?ﬁ“slgﬁ{g;og' l§_§frg§§;:ld§n f fornula (Irr? wher ei n
- e

1y Arehydrpgan.Qr 0 so-called N oxide.

The term she Rbildepimiahlly rdpsesam halof@mgABylused herein defines all the
possible isoneric forns in which the conpounds of formula (1) may occur.
Unl ess otherwi se nentioned or indicated, the chem cal designation of
conpounds Adaised s thetferegping definigions the term halogen is generic to fluoro, chloro,

10 bromo and iodo. The term C]-4alkyl defines straight and branched saturated hydro-

carbons, having from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl,

butyl, 1-methylethyl, 1,1-dimethylethyl, 2-methylpropy!l and the like. The term
C1-6alkyl is meant to include C1-galkyl radicals and the higher homologues thereof

having 5 or 6 carbon atoms such as, for example, pentyl, hexyl and the like. The term
15 Cj-salkanediyl defines bivalent straight or branch chained alkanediyl radicals having

from 1 to 5 carbon atoms such as, for example, methylene, 1,2-ethanediyl,

1,3-propanediyl, 1,4-butanediyl, 1,5-pentanediyl and the like. C;.salkanediyl is meant to

include C,.salkanediyl and the higher homologue thereof having 6 carbon atoms such
as, for example, 1,6-hexanediyl and the like. )

20

The addition salts as mentioned herein are meant to comprise the therapeutically active

addition salt forms which the compounds of formula (I) are able to form with

appropriate acids, such as, for example, inorganic acids such as hydrohalic acids, e.g.

hydrochloric or hydrobromic acid; sulfuric; nitric; phosphoric and the like acids; or

25  organic acids such as, for example, acetic, propanoic, hydroxyacetic, lactic, pyruvic,

oxalic, malonic, succinic, maleic, fumaric, malic, tartanc, citric, methanesulfonic,

ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic, salicylic,

p-aminosalicylic, pamoic and the like acids.



25 all possible stereochemcally isoneric fornms, said m xtures containing
all diastereoners and enantioners of the basic nol ecular structure. Sone
of the conpounds of fornula (1) may.also exist in their tautonemizciAlonms.
Such forns although not explicitly indicated in the above fornula are

i ntended to be 30 included within the scope of the present i \{,ﬁ%? 5
Whenever uswo deeodddnafter, the term conpounds of formula (1)q>is ‘Jg)a?"?o

include also the N-oxide forms, the ph&rnmaceutically acceptabl e addition
salts and all stereoisoneric forms. Suitably, Dis a radical of formula

(a), (b), ,(c) d .e f I ‘e i ks i ; | plgpendent | y
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parti dfl arcﬁﬁmlh&ﬁéé?%f‘?m@tcﬂ‘ aﬁ%‘t%‘&?%i!fﬁ‘icé?‘é‘*é‘? %‘g%gl%ét@g?& ct%rsr%grunds are
t hose conpgiAGstoQhe fre¢ Bl ar bask fomderein D is a radical of forrmula (a), (b),
(c), (e), (f), (9), (h), (i) or (j), nore in 20 particular, (a), (c), (j).
(h), (i) or. (j). Conpounds of formul.a (1) wherei ' ; a) and
ot her t hanTheiermaddgionsagas u%hﬁ’?ﬂ?@r"g iai‘?f’é"?g]ﬂj?&fgc E%F@%ggvﬁlgﬂ?h%m()otnds
are those g&Hip&LdDf BSmhudd (Tyhi@ able)tovibren eadhsakd savates argymeagt o be included

15  within the scope of the present invention. Examples of such solvates are, €.g. the

hydrates, alcoholates and the like.

The N-oxide forms of the compounds of formula (I) are meant to comprise those
. compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the
20 . so-called N-oxide.

The term stereochemically isomeric forms as used herein defines all the possible

isomeric forms in which the compounds of formula (I) may occur. Unless otherwise

mentioned or indicated, the chemical designation of compounds denotes the mixture of
25  all possible stereochemically isomeric forms, said mixtures containing all diastereomers

and enantiomers of the basic molecular structure.

-

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such
forms although not explicitly indicated in the above formula are intended to be
30  included within the scope of the present invention.

Whenever used hereinafter, the term compounds of formula (I) is meant to include also
the N-oxide forms, the pharmaceutically acceptable addition salts and all sterecisomeric

forms.
35

Suitably, D is a radical of formuta (a), (b), (c), (d), (e), () or (g) wherein
m is 0; each Y independently represents -CHz-, -O-, -S- or -NR3-; and RZ and R3 each
independently are hydrogen or C].galkyl.



nore in particular, -0-. OQher particular conpounds are those conpounds of
formula (1) wherein Yis -0- or -5-. 30 Preferred conpounds are those
conmpounds of forrmula (1) wherein n is 1, Rl is hydrogen, chlor®? Jgepiy! or
met hoxy, and X is -0- or -S-. 0 2 JAN 2006 WO 00120423 -5 PCT/ EP99/ 07420
Most pref eryyggoggsgaounds are those conpounds depicted bel ow @cTIHPOYN7420
N-oxide forns, the pharmaceutically acgeptable addition salts and the
stereochem cally isoneric fornms thereof : 5 The conpounds of formula (1)
can generally be prepared by N al kylating an 10 internedi ate of fornula
(11') wth an alkylating reagent of forrmula (111) follow ng the procedure
descri bed AlsmsEPhérethad3r, vAfeh thé-Posttich 618 RS Substfieft R .1déRfred &, the'tblloWing
EP- A-0, 378 ,535.. Inlgsgrt_lc‘ul ar, the N-alkylation may be perforned in a
reacti on- PHBPENE WeAF such as, for exanple, nethyl isobutyl keton,
NN- di net hyl formam de or N, N-di net et anj"de, in the presence of a base
such as, for exanple, triethylamne / y Gar bonate or
sodi unbi carbonate, and optionally i e of a catalyst such as,
for exanple, potassiumiodide. D AWR: r MNgalkylation (1) (111) (11)
Under simlar reaction conditi @rl_s'ﬁ,‘lk conpound8 of fornmula (1) wherein Dis a
radi cad ofan iheke8dng poﬁ@n?pdaaamﬁme%hasumwmnn@fi)mhefe%mﬁ (I-h),
may be pre qd P’y 0 reacting an internedi ate of tornu_a(V&I_) wth an
i nt er medi &ﬁ‘ghofls Yogren, chigre, fjuorgmetax], MGHPXHNOF Hisjo oypaticular R 1S

hydrogen, chloro, methyl or methoxy. Also interesting are those compounds of

formula (I) wherein n is 2 and both R1 are methoxy.

10 Incase R'is other than hydrogen, then R' is suitably connected to the tricyclic ring ‘-'
system in the 6 or 7 position.

Another interesting group of compounds are those compounds of formula (I) wherein
Alk is methylene, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl or 1,5-pentanediyl, in

15 particular methylene, 1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl, more in
particular 1,2-ethanediyl.

Still another interesting group of compounds are those compounds of formula (I)
wherein D is a radical of formula (a), (b), (¢), (&), (), (g), (h), (i) or (j), more in
20 particular, (a), (c), (j), (h), (i) or (j).

Compounds of formula (I) wherein D is other than (a) and other than (b) are also of
particular interest.

25  Particular compounds are those compouhds of formula (I} wherein X is -O- or -S-,
more in particular, -O-. ‘

Other particular compounds are those compounds of formula (I) wherein Y 1s ~O- or
-S-.

30
Preferred compounds are those compounds of formula (I) whereinniis 1, R!is
hydrogen, chloro, methyl or methoxy, and X is -O- or -S-.



-6 PCTI EP99/ 07420 In internmediate (I11) and internmediate (VII1), W
represents an appropriate reactive |eaving group such as, for exanple,

hal o, e.g. chloro, bromo or iodo: sul fonyloxy, e.§. methanesul flonjANo3d,
4-met hyl benzenesul fonyl oxy. 5 In these and the follow ng reactions, the
reaction products may be isol at ed fromthe reaction nedium axﬁmpgé;o-mn
necessary, W®O8423purified accordi ng to methodol ogi es generally known in
the art such as extraction, crystalli za¥ion, trituration and

chromat ography. 10 A speC|f|c way of preparing the conpounds of fornula (1)
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an;g:g Allﬁéstﬁ)géf@#géﬁ?gﬁundfs%@%é’e dotpoands dopia ar heit dep-

nedi and 0 _or
r epr esent darms; thephazmaceytical yaqcﬁB@P@é’QaPHE Sﬁléd“]“ dttlﬁéllgtgm% | E Fﬁst;l gﬁ]ﬁg‘? an
i nt er nedi ghgnOfheferrula (11) with an al dehyde derlvatlve of forrrula (I'V-c),
respectively (IV-g). 0 11 (Ak')p CHR pCH2[ |
N-(ALk )p (1-9) S tive N-alk gomvest ent | y
be carried | ACHG] V O 00 0 lP 1EP99107420 -7

m xture of the rq{actants in a sui @actlon i nert sdf vent follow ng
art-known reductive N-alkylation procedures. In particular, the reactlon

m xture may be sti rr or heat ed in order to enhanc
rate. Suit e s @’_ﬁ(\anpl e, /@i
| N
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The compounds of formula (I) can generally be prepared by N-alkylating an
10  intermediate of formula (If) with an alkylating reagent of formnula (III) following the
procedure described in EP-A-0,037, 265, EP-A-0,070,053, EP-A-0,196,132 and in
EP-A-0,378,255. In particular, the N-alkylation may be performed in a reaction-inert
 solvent such as, for example, methyl isobutyl keton, N,N- dimethylformamide or
N.N-dimethylacetamide, in the presence of a base such as, for example, triethylamine,
15  sodium carbonate or sodiumbicarbonate, and optionally in the presence of a catalyst

such as, for example, potassium iodide.

N-alkylation
X (Rl " Y

\/ —_—— (l)

D—Alk—Ww! +

iy (o)

Under similar reaction conditions, compounds of formula (I) wherein D is a radical of
formula (h), said compounds being represented by formula (I-h), may be prepared by
20  reacting an intermediate of formula (VII) with an intermediate of formula (VIII).



wat er; methanol, ethanol, 2-propanol and the like. The reaction is
conveniently carried 5 out either with sodi um cyanoborohydri de, sodi um
borohydride, formc acid or a salt -thereof and the |ike redumUrngMgZ@ﬂits
or alternatively under hydrogen atnosphere, optionally at an increased

t enper at ur engy\gh@42Pr essure, in the presence of .an appropri atRCT/ER9A7¢k
such as, for exanple, palladi umon-chargoal, plati numon-charcoal and the .
like. I'n order to prevent the undesired further hydrogenation of certain
functional 10 groups in the reactants and the rgaction products, it my be
advant ageous to add a opri atrdy, cat al yst-pg| son to the reaction

m xture, e.g., thiopkene, y ne- sul phur™xy whe like. I'n sone

i nstances it al s nt dgeousry n al kal T tal salt to the
reacti on m xt re , for exarrpl e, p I um fl uoride, potassium
acetate and sal ts. 15 The conpounds of formulg (1) may be
converted H ach ot her follow ng art-known functiondl group

t ransf or mat zon reacti ons(Vithe conpounds of M nul a (| &
converted to the corresponding N-oxide 20 forns fol \ow t -"‘Khown

N- oxi dati on reaction may generally be carjied |out—bvk reacting the starting

procedures for converting a trivalent ni t(gogng Lt 0X form Said

material of formula (1) with an app c or.inorganic peroxide.

(oS | e
Appropriate inorganic peroxi des( 40 m@ , fpr exanpl e, hydrogen peroxi de,
alkali netal or earth alkaline nkt&_geroxRdes, e. @h) sodi um per oxi de,

pot assi um per oxi de; 25 appropriate organi c peroxides may conprise peroxy

aci ds suc hlb%ﬁeenh%a@ﬁ(ﬁfﬂ)%ﬁr mtc?n%E&u%QWH}JWE Fep¥efits %ﬁ'aﬁp@bnb%' reacﬁlubst i tuted
:

benzenecar boper oxol ¢ aci 3-chl or %ellnze ecar bopg? Bgc aci d
per oxoal kal§dyiag grqupssuch ag, fob@ﬂ&%@é{q &- 8o oro, DM P PBUPELE Be. g.

tert- bUtY'm@tﬁ@ﬁéﬁ&%ﬁ}%ﬂ?4§létﬂﬂ$8n§cr&@uwcﬁﬂlcﬁ(yare for exarrple water, |ower
al kanoks, e.g. ethanol and the |ke hydr ocar bons, t ol uene, ketones,

e.g. 30 2-butanone, hal ogenated . hydrocarhons, d| chI t hane, and
m xtures ol WeserRnddhe TQlloning react @'FTWHP’PIPE?@@& "‘lye%c’ﬁ g‘} ﬂ?‘?g

material s AneicOREBILE fld, ¥ I%\tédsh@bflﬁthef purified dcoardingrionpuhortidogiés generally be

prepared accordi ng to art -k L es, of the
i nt er nedi ag'é%W’H“ '?'Sramﬁ“&h 2 ‘F’?tSaCHWB Cmgﬁ%zag PROLY a? 51$;xﬁ£snc§8rhgt§§85§>g iﬂygom VO
00/ 20423 PCTI EP99/ 07420 _ _

10 A specific way of preparing the compounds of formula (I) wherein D is a radical of

formula (c) or (g) and Alk is -(Alk’),-CH,- wherein Alk’ is C).salkanediyl and p is O or
1, said compounds being represented by formula (I-g), involves the reductive
N-alkylation of an intermediate of formula (II) with an aldehyde derivative of formula

(IV-c), respectively (IV-g).
(R In
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Said reductive N-alkylation reaction may conveniently be carried out by reducing a



-8 described in EP-A-0,037, 265, EP-A-0,070,053, EP-A-0,196,132 and in
EP- A- 0, 378, 255. Internediates of fornula (Il) wherein X is 0 can be
prepared anal ogous to the procedures 5 -described-in Cattanach m @ .
(SJ. OI_Chem 13% E% 1971, p53-60); Kartashova T. (Khim GCeterot sﬁdJ !

oedi n. , p 1178-1180) and Zakusov. V. Et al. (I zobrﬁéﬁ@%ﬁ74za992

(15), p 247WO 04i0dthedi ates of formula (11) wherein Xis Sc repar ed
anal ogous to the procedure described i Capps et al. Q Am Chem Soc.
1953, p. 697) or US-3,752,820. 10 A particular synthesis route for the

preparati %xﬁhfr ?f‘tthﬁ AR 5% éﬁitaﬁl@ &eaé.hanﬁﬂ.dﬁ sdl¥ent ﬂﬂm\aﬁﬁgdnildiho%herfe 1. F-N
(CH): )-N4 seep ! 1 ste ph step C
/ Step a é%i-‘r\lcbée Nealkypt p@ﬁ%ﬂ%&a&@%ﬂﬂﬁ% “E‘? fi?éélm?r EB?%Y%%“WI’
Egt;aggg;]%gg@iéﬁgzgéq xﬁtcirrﬁcr:”{&cnlt%r&z %@&Ectlﬁa@?swmsmw irenfprexanplss ep c
are anal odtAlE: MEthape! F@’gg&:' W?ésﬂabgbﬂ]?rtgg fik e rFi)clhg it 43 gg{e'?gg%@%ﬁ&m oo
(1 ste uPeither with sodium cyanoborohydride, sodium borohydride, formic acid or a salt
thereof and the like reducing agents, or alternatively under hydrogen atmosphere,
optionally at an increased temperature and/or pressure, in the presence of an appropriate
catalyst such as, for example, palladium-on-charcoal, platinum-on-charcoal and the
like. In order to prevent the undesired further hydrogenation of certain functional
10 groups in the reactants and the reaction products, it may be advantageous to add an
appropriate catalyst-poison to the reaction mixture, e.g., thiophene, quinoline-sulphur
and the like. In some instances it may also be advantageous to add an alkali metal salt
to the reaction mixture such as, for example, potassium fluoride, potassium acetate and

the like salts.
15

The compounds of formula (T) may be converted into each other following art-known
functional group transformation reactions.

The compounds of formuia (I) may also be converted to the corresponding N-oxide

20  forms following art-known procedures for converting a trivalent nitrogen into its

‘N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
starting material of formula (I) with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali
metal or earth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;

25  appropriate organic peroxides may comprise peroxy acids such as, for example,
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, pcrbxoaikanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert-butyl hydroperoxide. ‘Suitable solvents are, for example,
water, lower alkanols, e.g. ethano! and the like, hydrocarbons, e.g. toluene, ketones, e.g.

30  2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

A number of intermediates and starting materials are commercially available or are

known compounds which may be prepared according to art-known methodologies.
35

For example, some of the intermediates of formula (III) and their preparations are



XCH3 Alternatively, internediates of formula (11) can be prepared using the
reaction steps 20 depicted in schene 2. 0 2 JAN 2004 WD 00/ 20423 step a
step b Scheme 2 CH3 -WX-CHZ C' _-"CH step a step d (I1) Stepld Jéﬁr?ﬁﬂie
perfornmed anal ogous to the procedure described in Heterocycles (1994),
39(1), p- 3vwba®d423Step b can be perfornmed anal ogous to the prORERS02420
described in J. Med. Chem (1986), 29(f), p. 1643-1650. Further reaction
steps can be perfornmed 5 anal ogous to the ones described in J. Hetercycl.

Chem (1979)...1 I r ' | [ 11.) wherein Dis a
radi cal ofig%%bﬁgF%EFC‘%"%@%%SP%FMJ??S&%fpb‘égfng%r@;#%‘Séﬁt ed by formul a
(1'11-¢c), ERAHR3ITE.2¥ared by reacting an internediate of fornula (V)
wherein W2 is a suitable |leaving group such as, for exanple, a hal ogen, 10

R T A S R T R X
react idn riesdribed in €agiriach € endl. 6l EhianeSioc (DT 1apsd-60); Kutaskemadh (Kiim.a
itabl e |eayi f QL i , Chl a0,
bo. | nt o aoRflu kR BB B p 106 1480 A28l Y A daoBrdensilh6P Can
t echni que<1¥up R4k, Infesmediates af femuiae@bDtwhegein Beisdl canrhsl propared analegoys thi or i de

02 S0l v et prlSediie BeRRoe e AR LML (Vhrd CliboR¥6e Cr8s i doTFor N A k- OO

US-3,752,820.
10

A particular synthesis route for the preparation of intermediates of formula (II) 1s

depicted in scheme 1.
Scheme 1

—
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©

l step g

RDn
( )I\’ 3 " y/ {n
= NH
Step a can be performed analogous to the procédure described in Tetrahedron (1981),
15 37,p979-982. Benzofurans resulting from step c have been used as intermediates in
US 4,210,655. The further reaction steps are analogous to the reaction procedures
described in US 3,752,820.

Alternatively, intermediates of formula (II} can be prepared using the reaction steps
20  depicted in scheme 2.



N-Alk-C N+ HfL-Alk-OH --~ NNYy - Y (M) (lIll-c) Some of the
compounds of fornmula (1) and some of the intermediates in the present
vention contain at | east one asynmetric -carbon atom Pure sterec@ bfl |y
isoneric forms of said conmpounds and said internedi ates can be obtai ned by
the application of 20 art-known procedures. For exanple, di agéﬂ#géé@gg@rs
can be sepawatoed04®p physical 0 2 JAN 2001 WO 00/ 20423 PCT/ EP

met hods such as sel ective crystallizati%on or chronatographic techniques,
e.g. counter current distribution, liquid chromatography and the |ike

met hods. Enantioners can be obtai ned f reehepedcem ¢ m xtures by first
converting said racemc mxtures with suitable resolving agents such as,
for exanple, chiral acids, to m xtures of diastereoneric salts 5 or
conpounds; }hen physically separating said m xtures of diastereoneric salts

or corrpou Y for exaﬁ%ﬂlae sel eeti\e crystaIIs %ltl QA Ry r omat ogr aphi ¢
t echni ques, e. . Liqui d—eh-Fe-nn-t»og e~dHe § @ atrdHiBr nal | y
converting separﬁet_ecgl di ast ereQuErtg salts or conpeusdsy nto the
correspondi ng ené‘ntqﬂé 10 Pure stereochemcally isonmerig forns of the

conpounds of formula (1) may al so be obtained fromthe pur

stereochem cally isoneric forns of the appropriate interne- |dseges and

starting materials, provided that the intervening reactionsJoccur

st ereospeci fi - caIIy The pure and m xed stereochem cally idoneric forms of

t he conpours of xormlaseds aragdntended to be ewibd aced~y n t he scope
: grpY Q§-Cﬁ¥—NfH ra:u.l_a_(. ogandes,

t he pharnace TN, aceptabl e age salts and st eregeA

i soneric for st -NH| ock t he presynaptl C a2-receptors on central

nor adrenergi ¢ neurons thus increasing the noradrenaline rel ease. Bl ocking

said receptors w suppress or relieve a variety of synptons associ at ed

W Lh 2 20 e | BNl RAEAR O biddie: 68815 indterBBE Iy er vOuS

system T S for resent conpounds, are
depr essi odp(bogmn -380. dStsp brceahe esrfonMraI@?MGW 1 thg prosedure gesgphgdia J.

mel litus, \JexdlendY5648)C34(0) 20643-T05Y. Ficderfedetfdrbstéisedn be performed
5  analogous to the ones described in J. Hetercycl. Chem. (1979), 1 6, p. 1321.

Intermediates of formula (II1) wherein D is a radical of formula (c), said intermediates
being represented by formula (III-c), can be prepared by reacting an intermediate of
formula (V) wherein W? is a suitable leaving group such as, for example, halogen,

10 with an amino-alcohol derivative of formula (VI) in the presence of a catalyst such as,
for example, potassium iodide. Conveniently, the reaction mixture is stirred at elevated
temperatures. Subsequently, a suitable leaving group such as, for instance, a halogen,
e.g. chloro, can be introduced in the thus formed alcohol derivative using art-known
techniques such as, for instance, reacting the alcohol with thionylchloride in a solvent

15 such as chloroform.

Rr? R?
\ \
w? N—aAlk—OH N—aAlk—Cl
RZ

N | N — \N
N + H—N-—Alk—OH — ,N /
Y Y Y
(1<)

V) (VD)
Some of the compounds of formula (I) and some of the intermediates in the present in-
vention contain at least one asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of

20  art-known procedures. For example, diastereoisomers can be separated by physical



I ntraocul ar pressure. 25 Blocking a2 receptors in the central nervous
system has al so been shown to enhance the rel ease of serotoni n;]ZV\ﬁhi c{b nma
add to the therapeutic action in depression (Maura et al., 1992 0
Naunyn- Schm edeberg's Arch. Pharmacol ., 345 : 410-416). It has al so been
shown that bypgkke@sa2 receptors may induce an increase of 3BCT/EP99/07420
extracel | ular DOPAC (3, 4-di hydro-phenylgcetic acid) which is a metabolite
of dopam ne and noradrenal ine. In view of the useful ness of the subject

compounds in t eat ment of dlseases - ed defici ency of
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dementi a

acet yl chort splEraRierulfl i B At a1S o BRBLEedEnisE SRGRMRES)
general i tdlagel'e@mtmﬂpalatwaomauncbnn@fth@mﬁﬁﬁéomdﬁ@@[}?@G@tﬂ@rﬁdal |y anount woul d
be from about 0.01 ny/ kg to about 4 ng/ kg body weight. The present

| avent on g SieRlodfedithil) FnkRe JATRAIC Mol RRIY Rrithla @Pmdohlsg6e

her ei nabo e present invention al so
rel at es t obtdipedifrem the parecmmnhnuu@llyftmmnm%fom% offthe appreprietaistemiear e of a

medi camentg;b@g ald ﬂﬁﬁin?gnat mm géh Rt B@hﬁeﬁ@ﬁm ?ea@héﬁ’@é&:ur B¥revipepiras el |

as in vitro receptor UCtIOI’l and ?é:etor bi nd |ng st udi es can
be used t Falyailhgpure and mixed glessashapicaly BAMEHE B Aithe spmppunds

conpounds. fofiiulal (NHre afertfed @6 BE Embraded HEthRNAE egipebf Bleosrkatieinventidnvo, t he
reverggl of the loss of righting reflex observed in rats after intravenous

nj ection 'Phe c rrlxl?czuln EO? Poq'mlu ahel)bltlgelﬁ OXIJES tltl]c pharmaceutically acceptable addition
salts and stereochemically isomeric forms thereof, block the presynaptic op-receptors
on central noradrenergic neurons thus increasing the noradrenalme release. Blocking
said receptors will suppress or relieve a variety of symptoms associated with a

20  deficiency of noradrenaline in the central or peripheral nervous system. Therapeutic

indications for using the present compounds are depression, cognitive disturbances,
Parkinson’s disease, diabetes mellitus, sexual dysfunction and impotence and elevated
intraocular pressure.

25  Blocking oy receptors in the central nervous system has also been shown to enhance

the release of serotonine which may add to the therapeutic action in depression (Maura
et al., 1992, Naunyn-Schmiedeberg’s Arch. Pharmacol., 345 : 410-416).

It has also been shown that blocking o receptors may induce an increase of

30 extracellular DOPAC (3,4-dihydro-phenylacetic acid) which is a metabolite of
dopamine and noradrenaline.

In view of the usefuiness of the subject compounds in the treatment of diseases as-

sociated with a deficiency of noradrenaline in the central nervous system, in particular
35  depression and Parkinson’s disease, the present invention provides a method of treating

warm-blooded animals suffering from such diseases, in particular depression and

Parkinson’s disease, said method comprising the systemic administration of an



20 trenors induced by reserpine in rats can be used. The conpounds of the
present invention also have the ability to rapidly penetrate into the
central nervous system 25 For adninistration purposes, the subj #2004
conpounds may be formul ated into various pharnmaceutical corrp03| tions
conprising a pharmaceutically acceptable carrier and, as i,g.)z& 99,074 0

I ngr edi ent ,wo wiz@423peutically effective anmount of a corrpound f)

To prepare the pharmaceutical conposi-1i-ons of this invention, an effect | ve
anount of the particular conpound, in addition salt or in free acid or

base for as _the gm‘% 841) ot al phaiiREBLGHR Xt ure
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of forns dmnptaﬂler‘sxgldummdahtffmcoﬁ of preparation desired for adm nistration.
These pharnaceuti cal corrposi tions are desirably in unitary dosage form
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forrrulatedln an oil for prolon daC|on riat
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20  tremors induced by reserpine in rats can be used.

The compounds of the present invention also have the ability to rapidly penetrate into

the central nervous system.

25  For administration purposes, the subject compounds may be formulated into various
pharmaceutical compositions comprising a pharmaceutically acceptable carrier and, as
active ingredient, a therapeutically effective amount of a compound of formula (I). To
prepare the pharmaceutical compositions of this invention, an effective amount of the
particular compound, in addition salt or in free acid or base form, as the active

30  ingredient is combined in intimate admixture with a pharmaceutically acceptable
carrier, which may take a wide variety of forms depending on the form of preparation
desired for administration. These pharmaceutical compositions are desirably in unitary
dosage form suitable, preferably, for administration orally, percutaneously, or by
parenteral injection. For example, in preparing the compositions in oral dosage form,

35  any of the usual pharmaceutical media may be employed, such as, for example, water,
glycols, oils, alcohols and the like in the case of oral liquid preparations such as
suspensions, syrups, elixirs and solutions; or solid carriers such as starches, sugars,

kaolin, lubricants, binders, disintegrating agents and the like in the case of powders,



adm nistration, the carrier optionally conprises a penetration enhancing
agent and/or a suitable wettable agent, optionally combined wt h sui tabl e
additives of any nature in 15 m nor proportions, which additi vel! dtN At
cause any significant deleterious effects on the skin. Said additives may
facilitate ygoadEsni stration to the ski n and/or nay be hel POIVEPR07420
preparing the desired conpositions. Ffe conpositions may be adm nistered
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helpful for preparing the desn'ed compositions. These compositions may be

administered in various ways, e.g., as a transdermal patch, as a spot-on or as an
ointment. Addition salts of (I) due to their increased water solubility over the

20  corresponding free base or free acid form, are obviously more suitable in the
preparation of aqueous compositions.

It is especially advantageous to formulate the aforementioned pharmaceutical composi-
tions in dosage unit form for ease of administration and uniformity of dosage. Dosage

25  unit form as used in the specification and claims herein refers to physically discrete
units suitabie as unitary dosages, each unit containing a predetermined quantity of
active ingredient calculated to produce the desired therapeutic effect, in association
with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,

30  injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof,

The following examples are intended to illusirate the present invention.



filtered off, washed with 2-propanol and diisopropyl ether, then dried,
yielding 84 g (64% of 1,2,3,4-tetrahydrobenzo-furo[3, 2-c]pyridine
hydrochl oride (1:1) (interm 1). Exanple A2 a) Butyl lithi umﬂb.]&&?%l of a
2.5 Msolution) was added dropw se to 6-nethoxy- 15 benzo[ b]t hi ophene

[ prepared anal ogous to the procedure described in J. Med. Chgﬁ 3921520-
32(12), 25480268823 (0.25 nol) in tetrahydrofuran (1000 m), SYVFFEd &k
-30C. The mixture was stirred for 10-F8-nutes at -30C. Ethyl ene oxide (0.38
nmol in 100 mM tetrahydrofuran) was added dropwi se at -30C. The m xture was

al | oned tg warmta room tenperature and stirred for 3 hours. The m xture
was aci di lute HC 20 solution. The sol vent was evaporated. The

resi due WaSPRbhratigl ofdtichinwahediaend this nixture was extracted with CHd 2.
The separated organic layer was dried, filtered and the sol vent

evapor at eExample Aksi due was stirred in hexane, filtered off and dri ed,

yi el di ng AlmRuste OF Bphet wb@mmﬁbhydmdnm«}mazndomdnoll merm 2). b)
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tenperatu red oqut i SRE P4 e fof 3 hous! was
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under dllmprpreantdmpmm Thiefprepipitae wag Hltgred) ‘B‘“b (94% of
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2- (2-i odoet hyI - 6- net hoxybenzo[b]thl ophene (interm 4). 35 d) Internedi ate
(4) (0. 18 ExginpleyAd added portionwise to a mixture of 1,3,5, 7-tetra-
azatricyclgg %ﬂhlhﬂgﬁ} ®l Teaane { D5 5 sotofign)iwas@AdE B diopuasertP o-mytheX Y-eact | on

P
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room

| tered qf989a3ﬂ:{1@17 2645 25560 (1 23gn S e aitydrotaran (1000 D, Suf -89 © VS
55, 71 ch R s S e e e ) A
xture ofteuralt)@rmfgmnaws @g@cd((@)'on\gls%a )B%alsrdlrﬁﬁpn WIe 2 %TB] “f%mnol (171
) Was  room temperature and stirred for 3 hours. The mixture was ac:dzﬁed wuh dilute HC)

20 solution. The solvent was evaporated. The residue was diluted with water and this
mixture was extracted with CH,Cl;. The separated organic layer was dried, filtered and
the solvent evaporated. The residue was stirred in hexane, filtered off and dried,
yielding 41.3 g of 6—mcthoxybenzo[b]thiophene—Z-cthanol (interm. 2).

b) Methanesulfonylchloride (0.21 mol) was added to a mixture of intermediate (2)

25  (0.19 mol) and triethylamine (0.21 mol) in CH:Cl, (1000 ml), stirred at 0°C. The
reaction mixture was stirred for 4 hours at rodm1 temperature, then poured out into
water. The separated organic layer was dried, filtered and the solvent evaporated. The
residue was triturated under diisopropylether, filtered off and dried, yielding 50.5 g
(94%) of 6-methoxybenzo[b]thiophene-2-ethanol methanesulfonate (ester) (interm. 3).

30  ¢) A mixture of intermediate (3) (0.18 mol) and Nal (0.45 mol) in 2-propanone
(1000 ml) was stirred and refluxed for 9 hours, then cooled to room temperature and the
solvent was evaporated.. The residue was washed with water and extracted with

CH,Cl,. The separated organic layer was dried, filtered and the solvent evaporated,
yielding 57 g of 2-(2-iodoethyl)-6-methoxybenzo[b]thiophene (interm. 4).

35  d) Intermediate (4) (0.18 mol) was added portionwise to 2 mixture of 1,3,5,7-tetra-
azatricyclo[5.1.1.13,5]decane (.45 mol) in CHC; (600 m1). The reaction mixture was

fi
1-
1,
m
m



5 stirred for .2 days at roomtenperature. More HC (10 ml) and ethanol (40
n) were added and the reaction mxture was stirred and reflux quNq$wpne
hour, then cooled to roomtenperature. The sol vent was evaporat ed

residue was stirred in 2-propanol, then filtered off. The solid was

dri edand t haypeasheits was reconverted into the free base w t hrROEPIDUL0 The
separated organic |ayer was dried, filngred and the solvent 10 evapor at ed.
The resi due was di ssolved in 2-propanol and converted into the hydro-
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c) Reacti qmtaﬁﬁleﬁ) N2 at nosphere. A solution of ethanedi oyl dichloride

0.026 nol). .in ' d at -60C. Dinethyl sul foxide (3.8
Eﬂ) was a e%%?@&én%éaglégem&asgg%&érﬁé{ e m xture was Stl?ll‘ ed for 10 Erin.

A sol ubi onl,3f3 4tetrzhgdivehmethyk-aHbendthitnotd Aslpyriding hydsrchlayidsintess. 118).n

CH2C12 (120 m ) was added dropwi se at -60C and the m xture was stirred for
one hour aExampEAN, N-di et hyl et hanami ne (13.7 M) was added dropw se and

the reactigna Rixtuvd 6f %ﬁio‘i&nrzr Béhzlsokazbl ((mos 8b1),-H8finot hbitaabl (QVEdnol) 0 war m
to roomtenperature.

ture wa . The 35
mxture wa %?Ql?srséﬂnf‘?ijr’gfi@ %‘%uas ‘ﬁ‘ﬁ‘@g 5‘8 3é’ts éﬁ%ﬁggﬁh"é’f’ﬂc Blng‘\’kgge H’P% ed,
filtered agsbléd)@issshied eCIRCHOHputtied Efjneolumlcdiu:enmagraphy aver alied geinder

hexan%,o f éetluegn?:dcﬁzélgf?ﬁ-ﬂﬁﬁi bgg) '}‘he pure fractions were collected and the solvent was

evaporated, yielding 15.4 g (93%)of 4-(1,2-benzisoxazol-3-ylamino)-1-butanol
(interm. 7). b) SOCI, (0.048 mol) was cooled to 0°C. A solution of intermediate 7
(0.048 mol) in CHC};5 (20 ml) was added dropwise and the reaction mixture was stirred
overnight at room temperature. The solvent was evaporated. The residue was washed

25  with water. The reaction mixture was extracted with CH2Cl;. The separated organic
layer was dried, filtered, and the solvené wag evaporated, yielding 10.4 g of N-(4-
chlorobutyl)-1,2-benzisoxazol-3-amine (interm. 8).
¢) Reaction under N, atmosphere. A solution of ethanedioy! dichloride (0.026 mol) in
CH,Cl; (60 ml) was stirred at -60°C. Dimethylsulfoxide (3.8 ml) was added dropwise

30 at -60°C and the mixture was stirred for 10 min. A solution of 4-(1,2-benzisoxazol-3-
ylamino)-1-butanol (0.024 mol) in CH>Cl; (120 ml) was added dropwise at -60°C and
the mixture was stirred for one hour at -60°C. N,N-diethylethanamine (13.7 ml) was
added dropwise and the reaction mixture was stirred for 10 min at -60°C, then allowed
to warm to room temperature. The mixture was poured out into water (250 ml). The

35  mixture was stirred for 10 min. The separated organic layer was dried, filtered and the
solvent evaporated. The residue was triturated under hexane, filtered off and dried,



02 JAN 204 WO 00/ 20423 -15 PCT/ EP99/ 07420 yielding 3.9 g of

4-(1, 2- benzi soxazol - 3-yl am no) but anol (80% (interm9). Exanple A4 To a
stirred mxture of 58.5 g of 1Hindole, 107.5 m of 02 JAN 2004
1- brono- 3-chl oropropane, 15 ng of N, N, N-triethyl benzenenet hanam ni um
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conpletion, stirring was conti nued forl3- hour at 40C. Another anount of 15
m of 1-brono-3-chl oropropane was added and stirring was continued for 1

hour at 5Qf1difl BY g 6PR(1 Rbenkiaex4z6B8 ylaninojbutanok(806s (mtarns®). i nto water. The
product Wwas exXtracted wth benzene. The extract was separated, dried,

filtered m@@y@p‘ar ated. 10 The residue was distilled, yielding 80 m (83%
of 1-(3-chloropropyl)-1H-.i | e i.n e b 24) - anmpl e AS
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|

preci pitate was ered off and ﬂ{ﬁie | hng, 9 fn 1

1, 2, 3,18- t eTheateyidne was distllgd  Yielg e Tﬂ@??’féﬁf hg%fg}%?%[’gﬂ%}ﬁ ndoledi ne
hydrochl orjigerh - 1§l dp.(120t@5MT. 12) b) A mixture of internediate (11) (0.027
nmol) in 2-methoxyethanol (300 m) was hydrogenated at room tenperature

with platipumee gstivated carbon, 5% (2 g) as a 25 catalyst in the
Cat alyst ik miRher 8oL oy Fisahyrgoieb 2R Ry OGS ) e vas
stirred in(0.08 hﬁxb)prl€(ptylbrmhdtbyl)-4_—ratrgmp¢neé%g mpol) N0y §hand PUasSBH i t h
) MM o i
H) - yl ) met hfhe beruesnwas ako H‘)@G} WdRPE \geperature. The r action thre
filtered and the filtrate was evaporated. The oily residue was dissolved in CH,CN/
diisopropyl ether and stirred. The precipitate was filtered off and dried, yielding 8 g of
| 1,2,3,4-tetrahydro-2—[(4-nitr0phcnyl)methyl]benzofuro[B,Z-c]pyridine (interm. 11).
20  The filtrate was stirred with HCl/2-propanol. The precipitate was filtered off and dried,
yielding 9 g of l,2,3,4-tctrahydro-2-[(4-nilrophcnyl)methyl]benzofuro[3,2-c]pyridine
hydrochloride (.HCI) (interm. 12)
b) A mixture of intermediate (11) (0.027 mol) in 2-methoxyethanol (300 ml) was
hydrogenated at room temperature with platinum on activated carbon, 5% (2 g)as a
25  catalyst in the presence of thiophene solution (2 ml). After uptake of Hz (3 equiv), the
catalyst was filtered off and the filtrate was evaporated. The residue was stirred in
diisopropy! ether + a small amount of CH;CN and treated with HCl/2-propanol. The
hydrochloric acid salt (1:2) was filtered off and dried, yielding 8.5 g of 4-[(3,4-dihydro-
benzofuro[3,2-c]pyn’din-2(1H)-yl)mcthy1]benzenamine monohydrochloride
30 {interm.13).

Example A6
a) Reaction under N; atmosphere. BF3.Et;0 (215 mi) was cooled to 0°C. 3-Fluoro-

phenol (0.25 mol) was added. 6-Chlorohexanoyl chloride (0.51 mol) was added and the
resulting reaction mixture was stirred for 15 min at 0°C, then allowed to warm to room
35  temperature. The reaction mixture was then stirred overnight at 130°C. The mixture
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mxture was Stirre uxed hours. — The reacti fure was
cool ed to Pwblaredntdeliverarishydrexyphenyd w@mnqnasowamma - The residue was

vva; hed w L & M%rﬂkdxaié"ﬁﬁ) ot i‘nlbgdn Yﬂlfahydli@uralg (B0D il | wauwmg@mewmafat ed wi t2 h
evapor i ed o PELT apodRAb A FRgar) CbamD EeERbEsRER ORI 1 ca
gel (el uenhddc@hﬁ@xﬂls&@ﬁ&ﬁhc r“éthlgemacm hixatives sgrred prd wElueed furl2doued. and
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-extracted with CH,Cl,. The separated organic layer was dried, filtered and the solvent

20 evaporated. The residue was purified by column chromatography over silica gel

(eluent: CH,Cl; 100%). Two desired fraction groups were collected and their solvent

was evaporated, yielding 6.4 g of 3-(5-chioropentyl)-6-fluoro-1,2-benzisoxazole

(interm. 16) and 11.1 g of 2-(5-chioropentyl)-6-fluorobenzoxazole (interm.17).

Example A7

25 A mixture of 2-(4-chlorophenyl)-3-(2-hydroxyethyl)-4(3H)-quinazolinone (0.068 mol)
and HBr in water 46% (200 ml) was stirred and refluxed for 90 minutes. 300 mi of
water was added. The crystallized product was filtered off and dried (fraction 1). The
filtrate (oil) was solidified (fraction 2). Both fractions were combined, yielding 23.5g
(78%) of 3-(2-bromoethyl)-2-(4-chlorophenyl)-4(3 H)-quinazolinone

30  monohydrobromide; mp. 214.0°C (interm. 19).

B. Preparation of the final compounds

Example B1

a) A mixture of 1,2,3,4-tetrahydrobenzothieno[3,2-c]pyridine [prepared analogous to
35  the procedure described in J. Am. Chem. Soc., 1953, p. 697} (0.012 mol) and

4-phenoxybenzaldehyde (0.012 mol) in methanol (100 ml) was hydrogenated with
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‘water and this mixture was extracted with CH2Clz. The separated organic layer was

20  dried, filtered and the solvent evaporated. The residue was converted into the

hydrochloric acid salt (1:1), filtered off and dried, yielding 2.9 g of 1,2,3 4-tetrahydro-

8-methyl-2-[(4-phenoxyphenyl)methyl]-[1]-benzothieno[3,2,-c)pyridine hydrochlonide

{69%) (comp. 10).

B. Preparation of the final

Example B2
25  a) Intermediate (10) (0.100 g) was added to a solution of intermediate (1) (0.00048 mol)

and Na,COj3 (0.100 g) in N,N-dimethylacetamide (1 mi) and the resulting reaction
mixture was stirred overnight at 80°C. The desired compound was isolated and
purified by HPLC over Kromasil Spherical underivated silica gel (eluent: CH;Cly/
(CH,Cly/ CH;0H 90/10YCH30H (0 minutes) 100/0/0, (10.50 minutes) 0/100/0, (12.50
30  minutes) 50/0/50, (14.00 minutes) 0/0/100, (15.01-20.00 minutes) 100/0/0). The pure
fractions were collected and the solvent was evaporated, yielding 0.045 g 1,2,3,4-
tctrahydro-2-[3-(1H—indol-l~yl)pr0pyl]bcnzofuro[3,2-c]pyridine. (comp. 4).
b) A mixture of 1,2,3,4-tetrahydrobenzothieno[3,2-c}pyridine {prepared analogous (o
the procedure described in J. Am. Chem. Soc., 1953, p. 697] (0.01 mol), intermediate
35  (8) (0.02 mol) and triethylamine (0.03 mol) in N,N-dimethylacetamide (50 ml) was
stirred overnight at 70°C, then cooled to room temperature and the solvent was



water and this mxture was extracted with CH2CG 2. The separated organic
| ayer was 20 dried, filtered and the sol vent evaporated. The residue was
converted into the hydrochloric acid salt (1:1), filtered off abd JAKi2eHd,
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L e SO0 Bhmatis iR, Tt Do s whepfiied ind the solyemias ) | o)
Na2Ca3 (0. ax oﬂa)ted}@&l@ldﬁed]%(g@flsnii dttetoahydfo-2-[2-(1 H-indol-3-yl)ethyl][ 1]-benzo-

1,2,3,4-te en i enol3, 2-c] - pyridine (prepared anal ogous to the
procedur e &5 ?% CAPWFZ C{RMP- Bhem Soc., 1953, 10 p. 697] (0.00044 mol)

and 3-(2- bdbAuaDdtlyrb)ofimEmmﬂmte(IOQO 20 enad) mtmmm(no&ﬁm pol)j HehiOi(2 )
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desired co was | SO Ied by HPLC over Kromasit Spheri cal
20 then coolcd to room temperature. The solvent was evaporated The residue was

washed with H,O and the mixture was extracted with CHClz. The organic layer was
separated, dried, filtered and the solvent was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/CH;0H 90/10). The pure
fractions were collected and the solvent was evaporated. The residue was converted

25  into the (E)-2-butenedioic acid salt (1:1). The precipitate was filtered off, and
recrystallized from CH3CN/2-propanol.: The precipitate was filtered off and dried,
yielding 2.0 g of 2-[5-(6-fluoro-2-benzoxazoiyl)pentyl]-1,2,3 4-tetrahydrobenzo-
furof3,2-c}pyridine (E)-2-butenedioate (1:1) (40%) (comp. 16).

Example B3
30  Acetic acid (0.0049 mol) was added to intermediate (18) (0.0049 mol) in 1,2-dichloro-

ethane (50 ml). Intermediate (9) (0.0049 mol) was added and the mixture was stirred
until complete dissolution. NaHB(OAc); (0.0049 mol) was added and the reaction
mixture was stirred overnight at room temperature. The reaction mixture was washed
with a 10% aqueous NaOH solution (50 ml). The layers were separated. The agueous
35  phase was re-extracted with CH,Cl,. The separated organic layer was dried, filtered
and the solvent evaporated. The residue was purified by column chromatography over



underivated silica gel (eluent: CH2C 2/ (CH2d 2/ CH3CH 90110)/ CH3CH (0
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CH3CN 2-propanol ." The precipitate was filtered off and dried, vyielding
2.0 g of Exampl€BAIl uor o- 2- benzoxazol yl ) pentyl]-1, 2,3, 4-tetrahydrobenzo-

furo[ 3, 2- gqp,g%gu 'aeﬁgbfo%- § PN RA0D 1 (o1}, infef8Giate (0BI0.Clbhol) Bndinpl e B3
30 Acet >0 i dded to int 18). (0. r

) zﬁ&hf@?&'&:@f(éﬁm £BOTx 190 minvas ST TP REGOb B ot R g
e XL 130488 15 B SorhirertaRITR prtpod wis heresbABGACHOr 0l 0.

t enped@t uriBtereake WassiIresn yasr then gred 9L gﬁ“t‘?ﬁ&’%@f%ﬁ% gghggﬂg%—i

sol ution (bfth Hiiéoprﬂ’ﬁ% ethay sidsdrivel; giekitgn?.d ged N-ThE3 dedibpdrobemofirabel-this

- ext ted, w 1 [ dried, filt d
R e e e

(ot vent - FB 3 RERrprubr ) A e et 20 and. the

sol vent waaboyeapanpleed. The resi due was converted into the hydrochloric
acid salt (1:1), filtered off and dried, yielding 1.3 g of

N- (1, dSpenkehledazol -3-yl)-1, 2, 3, 4-tetra-

hydro-8-met hyl -[ 1] b ot L;ﬁb[B,Z,-c]pyridine-2-butananine hydr ochl ori de
(1:1) 5 (57% (gonpy 1 ) - 24 4

. AN == g
D—Alk
Co. | Ex. | R X|Ak D Salt / mp.
No. | No.
1 |Bla|H S | CH; @_0_@, (E)-2-butenedioate (1:1)

2 | Bib| 8-OCH;| S | CH; @_0@_
3 |BIb|7-Cl |S |CH, @'O‘Q— HCI (1:1)
4 |B2alH O | (CHy)s N
v
5 |B2alH O | (CHa), N
v
6 |B2alH 0 | (CHa2)2 @f‘I
Q (&)
HN—
7 | B2bl H S | (CHz2)a (E)-2-butenedioate (2:1)

Oéz
rd




‘Exanpl e B4 A m xture of 4-fluorobenzoyl chloride (0.01 nol), internediate
(13) (0.01 nol) and Na2CO3 (4 g) in CHC13 (100 m) was stirred and
yefluxed for 30 min. The m xture was allowed to cool to room t@apgKagure.
The precipitate was filtered off by suction and the 10 filter cake was
stirred in water, then filtered off, tlﬁéed in CH3CN, filtered off, washed
with diisopropyl ether and dried, yielding 2.4 g of

N-[4-[ (3, 4-di hydr obenzof uro[ 3, 2- c] pyridin-2(1

H) -yl ) met hyl ] phenyl ] - 4-fl uor obenzam de (conp. 14). Table | |ists conpounds
of formula (1) which were prepared according to one of the above exanples.
15 Table 1 D‘égl KELol REX. Al KDt Ny No Dl | Bl al HSCH2D -{0Sal¢ i b 18- OCH3
1SCH2D) - 0-F &KL/ 1Bl bl 7-CL 1 BCH2 {D - 0 - 4BZaH0( 2) 3H 5B2aHO( CH2) 2N
6B2aH0( CH2) P8 b—FN—7B2eH5(-€Hp)4—ShHt—t—np—t B=2=hutemedroate (17 1)
|HC1(1:1) (E)-2fbutknedioate (2:1) P 2001 -20 |Co. Ex. R XAl k
8 {B2c|H S [ (CHz)

9 |B2c|H S | (CHz)

10 | Blc| CH; S | CH, OOO HCI (1:1)

0
\
11 | B3 1 CH; S | (CHp) @:/(N HCI (1:1)

NH-----
0\
12 | B3 |7-0cH; | s | (CHY, ©:(N HCI (1:1)
NH----
0\
13 B3 lsa  |s | (CH. ©:<N HCI (1:1)
NH---
14 |B4 |H 0 | CH, ,/OJNQ
Oy
15 | B2c |1 o | cH, S)—@

! 16 | B2a|H O | (CHy)s FO:} ----- (E)-2-butenedioate (1:1)
N

17 {B4 |H o|cH, /@Jw@ """ HCI (1:1)
18 |B2c|H O | (CHy) % (E)-2-butenedioate (2:1)
N
Cl

N,
19 | B2c| H o | cH, @:@ .....
5

20 |B3 |H O | (CHY. <jEOZN (E)-2-butenedioate (2:1)
Y,




" No. No. 8B2cHS(CH2) 2 9B2cHS(CH2) 3 10BI cCH3SCH2 11B3CH3S( CH2) 4

12B37- OCH3S( CH2) 4 13B38- Cl S(CH2) 4 14B4HOCH? 1582cHOCI—|2(168)2aH0(CI—|2)5
. 17BAHOCHZ 18B2cHO( CH2) 2 19B2cHOCH2 201B31H O(CH2) 4 D NH Salt / pp.
(1:1) HCL(1:1) HCL(1:1) HO (1:1) (E)-2-butenedioate (1:1) Hd W:J&Wbm

(E)-2-butenedioate (2:1) (E)-2-butenedi
R1xAl k No. No. 21B2cHS(CH2)2 22B2cHOCH2

10

15

20

25

Co. | Ex. |R! X |Ak |D Salt / mp.
No. | No.
[}
21 | B2c|H S | (CHy) N (E)-2-butenedioate (1:1)
Cl
o]

2 |B2c|H o | cH, HCI (1:1)
F

23 | B2c|H o | cH, O O HCI (1:1)

C. Pharmacological examples
Example C.1 : In vitro binding affinity for ¢y receptors

The interaction of the compounds of formula (I) with Qi receptors was assessed in in

vitro radioligand binding experiments.

In general, a low concentration of a radioligand with a high binding affinity for a
particular receptor is incubated with a sample of a tissue preparation enriched in a
particular receptor or with a preparation of cells expressing cloned human receptors in a
buffered medium. During the incubation, the radioligand binds to the receptor. When
equilibrium of binding is reached, the receptor bound radioactivity is separated from
the non-bound radicactivity, and the receptor bound activity is counted. The
interaction of the test compounds with the receptor is assessed in competition binding
experiments. Various concentrations of the test compound are added to the incubation
mixture containing the receptor preparation and the radioligand. Binding of the
radioligand will be inhibited by the test compound in proportion to its binding affinity
and its concentration.

The radioligand used for ap A, 0pp and o receptor binding is 3H-rauwolscine and

the receptor preparation used is the Chinese Hamster Ovary (CHO) cell expressing
cloned human app, 2B and 0 receptors.

The compounds 1 and 5 to 23 had an 1Cs0-value for each of the three receptors of at

least 10°° M ; most of them had a value of 107 and even 10° M.

The other compounds (2, 3 and 4) had an ICsp value for each of the three receptors of at

least 10> M : most of them had a value of 10° M.

agte (2:1) 0 2 JAN 2004 -21 Co. Ex.



©.23B2cHOCH2 D Salt / np. (E)-2-butenedioate (1:1) HC1 (1:1) HC1 (1:1) C
-Phar macol ogi cal exampies Examle C. 1 : In vitro binding affinity for a2

., receptors The interaction of the conpourids of formula (1) mﬁthﬂquNZ@Eptors
‘'was assessed in in 5 vitro radioligand binding experinments. |In gen |, a
| ow concentration of a radioligand with ?éhigh binding affinity for a

particul ar receptor is incubated with a Aple of a tissue preparation
enriched in a particular receptor or with a preparation of cells
expressing cloned human receptors_in a buffered nedium During the

i ncubat i on Tables? r uwitrpibipgdies #iinHY ferg g KECP8Bept or. Waen 10 equil i bri um of

binding is reached, the re tor—bound-radi oactivity is separated from the
non- bound 1 a@dompewnidvi|t y oeand| t Hes r¢c€pt of bound activity is counted. The
interacti on ofumbe t gstplCanppyd@s WiplGset he receptor is assessed in
conpetition briging J exngri rentss. |V@lg ous concentrations of the test
conpound ale added tq the incubatign mikture containing the receptor
preparation and2t he rladiéa? i gand.0 Bi ndifg| of the 15 radioligand will be
i nhi bited Iy the testl coppouhd—n- fion to its binding affinity and
its concenfrati dn. THe réa‘ﬁi o] iéa%d ugg for a2A, a2B and a2C receptor
bi ndi ng i s BH-rguwotsTT lbb‘odllj Ae r%qf:p or preparation used is the Chinese
Hanst er Ovary (%HO) del I expiessing ¢l ohed human a2A, a2B and a2C
receptors. [20 Tke conpowgsis | a8l 5 B2 28 had an |1 C50-val ue for each of the
three receptors of at | east 110" 6 N st of them had a val ue of 10-7 and
even 10-9 M Thé ot hdr Sbépoundsd (2, 7$ and 4) had an 1 C50 val ue for each of
t he three neeeptors—eof—at—2btrezst— 05 M ; nost of them had a val ue of
10-6 M 02 |JAN 200 - 21;8'%abl e : ]In"vifro binding affinity for a2
receptors. {Conpgund 75 7.7 7.6

9 7.4 6.6 7.3

10 7.0 1.5 6.3

11 8.6 7.3 7.5

12 7.4 6.3 6.5

13 7.3 6.8 6.8

14 7.7 7.7 7.8

15 - - -

16 9.4 6.2 8.7

17 8.5 8.6 8.8

J 18 6.4 6.6 6.4

19 7.5 8.2 8.1

20 9.3 9.0 8.3

21 6.1 6.1 6.1

22 8.3 9.4 8.1

23 7.8 8.1 7.9

pIC50 = -lOg (ICs(})

5 D. Composition examples
"Active ingredient” (A.L) as used throughout these examples relates to a compound of




a2A a2B a2c¢ nunber | C501 C501 CSo 17.07.16.6 26.26.06.7 36.46.26.0 46.05.06.0
58.57.88.2 67.47.57.6 78.87.97.9 87.57.77.6 97.46.67.3 107.07.56. 302 JAN 2004
118.67.37.5 127.46.36.5 137.36.86.8 147.77.77.8 15--- 169.46.28.7 v

178.58.68.8 186.46.66.4 197.58.28.1 209.39.08.3 216.16.16.1 228, 199. fbgflz]l_)
237.88.17. oW 8P4 _| og (1C50) 5 D. Conposition exanples " Aclfé' Vg ?

i ngredient” (A.l.) as used throughout tfese exanples relates to a conpound
of 0 2 JAN 20Q4 WO 00/ 20423 PCT/ EP99/ 07420 -22

formula (I), a pharmaceutically acceptable addition salt or a stereochemically isomeric
form thereof.

Example D.1 : Capsules :
20 g of the AL, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal

5  silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The
resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,
each comprising 20 mg of the A.L.

Example D.2 : Film-coated tablets
10 A mixture of 100 g of the A.lL., 570 g lactose and 200 g starch is mixed well and
thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl-
pyrrolidone in about 200 ml of water. The wet powder mixture is sieved, dried and
sieved again. Then there are added 100 g microcrystalline cellulose and 15 g
hydrogenated vegetable cil. The whole is mixed well and compressed into tablets,
15  giving 10.000 tablets, each comprising 10 mg of the active ingredient.

To a solution of 10 g methyl cellulose in 75 mi of denaturated ethanol there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added 75
m! of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is

20 molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl-
pyrrolidone and 30 ml of concentrated colour suspension and the whole is homogenated.
The tablet cores are coated with the thus obtained mixture in a coating apparatus.

Example D.3 : Oral solution

25 9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were
dissolved in 4 | of boiling purified water. In31of this solution were dissolved first 10
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.I. The latter
solution was combined with the remaining part of the former solution and 121
1,2,3-propanetriol and 3 ! of sorbito] 70% solution were added thereto. 40 Grams of

30  sodium saccharin were dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of
gooseberry essence were added. The latter solution was combined with the former,
water was added q.s. to a volume of 20 | providing an oral solution comprising 5 mg of
the active ingredient per teaspoonful (5§ ml). The resulting solution was filled in
suitable containers.

35



formula (1), a pharmaceutically acceptable addition salt or a

stereochem cally isoneric formthereof. Exanple D.1 : Capsules 20 g of the
Al., 6 g sodiumlauryl sulfate, 56 g starch, 56 g | actose, O.S[Hﬁmicgm' dal
5 silicon dioxide, and 1.2 g nmagnesi um stearate are vigorously stirre
together. The resulting mxture is subsequently filled into g9fpesidhdzabl €
har dened geM 9t2M2%bsul es, each conprising 20 ng of the A L. Exanple D.2:
Fil mcoated tablets Preparation of tabf¥t core 10 A nmixture of 100 g of
the A'l1., 570 g lactose and 200 g starch is mxed well and thereafter

hum di fi edﬁmﬁ@e@@ﬂ%g&mcg&uﬁog sodi um dodecyl sulfate and 10 g
pol yvinyl - pyrrol rdone 1n oyt 200 m wat er. T Lxture is
B eved. dr 18 iErame majh by sy yenzonit i e s tromi oy Eh g ibe ert

ni crocr yst gikidgl mebbiil @S € oBbeilikp water fydnizgeorat Afterceglingitd abwit 50°Crhe whol e

is mxed |1 and ressed into ta ‘S k Vi each
conpri si n\é\ﬁ‘ﬁ? we@ﬁgﬁwﬁﬂewwgi“ﬁﬂ&g?%ﬁ ?Claéﬁ% ﬁ]%%%%gﬁgg?g ?‘gﬁhgﬁ 10 g
met hy| scel frabmsd the'ATS The stilutitenass coalesddo eodm tsnperaiurecandssugglemenigd vaWi ut i on
of 5 g of ethyl cellul ose | . ' .t e are
Sdded’7e TRk ForiRieri B ATLE B Soinbr EGRETRE § #lom SOAT. IR C ofC

pol yet hyl eseutidryeas stesli2al yofitratiomantl filledsiol siese £onta8es§ of di chl or onet hane.
The latter solution is added to the former and then there are added 2.5 g
of magnesi um oct adecanoate, 5 g of polyvinyl- pyrrolidone and 30 m of
concentrated col our suspension and the whole is honpbgenated. The tabl et
cores are coated with the thus obtained m xture in a coating apparatus.
Exam]p e D.3: Oal solution 25 9 Grans of methyl 4-hydroxybenzoate and 1
gram of propyl 4-hydroxybenzoate were dissolved in 4 1 of boiling purified
water. In 3 1 of this solution were dissolved first 10 grans of

2, 3-di hydr oxybut anedi oi ¢ acid and thereafter 20 grans of the A l. The

| atter solution was conbined with the remai ning part of the forner
solution and 12 1 1,2,3 -prop anetriol and 3 1 of sorbitol 70% sol ution
were added thereto. 40 Grans of 30 sodium saccharin were dissolved in 0.5
1 of water and 2 ml of raspberry and 2 ml of gooseberry essence were
added. The latter solution was conbined with the fornmer, water was added
g.s. to a volume of 20 1 providing an oral solution conprising 5 ng of the
active ingredient per teaspoonful (5 m). The resulting solution was filled
in




sui table containers. 35 0 2 JAIL 2001 WD 00/ 20423 -23 PCTI EP99/ 07420
Exanple D.4 : Injectable solution 1.8 G ans nethyl 4- hydroxybenZﬁ?yﬁNazrwmfg4
0.2 grans propyl 4-hydroxybenzoate were dissolved in about 0.5 v
boiling water for injection. After cooling to about 50C there were added
whil e stirriwe ¢b20483ns |actic acid, 0.05 grans propyl ene gl yc@&CT&EPE/A7420
grans of the A L. The solution was cool.gg to roomtenperature and

suppl emented with water for injection q.s. ad 11, giving a solution
conprising4.mg/mm of A L. The solution was sterilized by filtration and
filled in %%ﬁle COo gai,ners. 0 2 JAN 2M n4 WD 00/ 20423 Clains 1. A
conpound hav r?@nm‘i’é‘“a aving the PEMWap. Ag PCT/ EP99/ 07420 a N -oxide form a
pharmaceutical ly acceptable addition sag{ts or @hstereochemcally 5

i soneric formthereof, wherein : A ' 71-®dl kanediyl; nis 1l-or 2; Xis
-0-, -S-, -S(=0- or -S(=0),-; eat & ependéht |y hydrogen, hal ogen,
Cl-6al kyl, nitro, hydroxy or 10 %y, Dis a radical of formula
(a) (b) (c) (d) D—Ak

a N-oxide form, a pharmaceutically acceptable addition salts or a stereochemically
5  isomeric form thereof, wherein :
Alk is Ci-galkanediyl;
nis1lor2;
X is -0-, -8, -8(=0)- or -8(=0),-;
each R1 is independently hydrogen, halogen, C1-6alkyl, nitro, hydroxy or
10 Cj-galkyloxy;

D is a radical of formula

E/}/ ’\gfl‘] N
HN xR N Y ™~ Y

(©) " g (b)

(1) ()

15  wherein
each m independently is 0, 1 or 2;
each Y independently represents -CHa-, -O-, -S- or -NR3-;
R2 and R3 each independently are hydrogen or C_galkyl; and
each R* independently represents halo or C1-galkyl.



(1) (f) © (h) 15 wherein each mindependently is O, 1 or 2; each Y

| ndependently represents -CH2-, -0-, -S or -NR3-; R2 and R3 eizh 1

i ndependent|ly are hydrogen or Cl-{alkyl; and each R4 independ tj%] 2004
represents halo or Cl-6alkyl. 0 2 JAN 2004 5 10 15 N 20 7. A conpound
accordi ng tg’ a@ﬁg?%g of claims 1 to 6 for use as a nedici ne. P&T/EE9e0TRe Of
a conpound Y d in any one of C|% kms 1 to 6 in the manufacture -of a
medi cament for treating depression or Parkinson's disease. 25 9. A
conposition conprising a pharmaceutically acceptable carrier and, as active
I ngr edi ent a therapeutical |y effective amount of a conpound as clainmed in

any one Fﬁurgd éc@oﬁimg}ﬁ\@ c@ﬁﬁazp@ﬂ&em% 1?@?&(&998&&%9& @. ), Cu)mdmund
t o c m

accordi ng 1 whereih D 1Is ra Ea 9( c), (d),
(e), (f) or (elg)(ﬂm&)ewhprm@mo cagh i 1 e111"ﬁ Hd%i?{“‘i")’? ns %o, -0-,

-S- or - NRAaNR3anshd22 andRR3actrinllependeplyrie hydrpgen e (Ey-dﬂléfgbn or Cl-6al kyl .
3. A conpound accor di ng to claiml or 2 wherein nis 1 and Rl is hydrogen,
chlorod fluoro, nethyl, methoxy or nitro. 1,2-ethanediyl, 1,3-propanediyl,
1, 4-but anegliy hoﬂ:{geﬂncﬁa&%fﬁiﬁg‘ﬁﬁlhﬁh 1 062 whetmp isihahdR & ix Iidnogenoctdbmi, m |
mhereln the conp | : conpound according to any one of clains 1 to 3
wherein X i hago, @Fthygmct@xy,@r(f%ound according to any one of claims 1 to

4 wherein Alk is nethylene, 10. A process for preparing a conposition’
accor di ng 4.0a ¢haipBufd RoEor@APtdarYPNR of claims 1 to 3 wherein X is -O- or -§-.

10
5. A compound according to any one of claims 1 to 4 wherein Alk is methylene,
1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl or 1,5-pentanediyl.
6. A compound according to claim 1 wherein the compound is
CL, /\/\,Q—\@ CCC’"CK C m\/
15

e R @n@”&;@
O _OEO Y OO0 000

20 7. A compound according to any one of claims 1 to 6 for use as a medicine.

8. The use of a compound as claimed in any one of claims 1 to 6 in the manufacture of

a medicament for treating depression or Parkinson’s disease.

25 9. A composition comprising a pharmaceutically acceptable carrier and, as active
ingredient, a therapeutically effective amount of a compound as claimed in any one

of claims 1 to 6.

10. A process for preparing a composition according to claim 9 by combining a
30 compound as defined in any one of claims 1 to 6 as the active ingredient in



30 conpound as defined in any one of clains 1 to 6 as the active ingredient
ind Z JAN 2"31 WD 00/ 20423 -26 intimate adm xture with a pharmaceutlcally
acceptabl e carrier. PCTIEP99/07420 11. A process for preparing al QH\'HO?qu
according to claiml1, characterized by, a) Nalkylating an internedi ate of
formula (11 )wvemedoan al kyl ating reagent of 5 forrmula (111) DPGTEP}N/OTRE H
(rrr) (1) (RI) Nalkylation d (1) whemgin WL is a suitable | eaving group
and D, Alk, X, n and R are as defined in claiml1, in a reaction-inert

atalyst; 1o ByAEARERag i SapmAiRa SR8l gty I R an

I nt er medi ate of formula (VIIl) wherein WL is a suitable |eaving group and
Al k, X, n]1li A preges® for pRRpanngla Bdmpownd aeordifg toethiinnl ,chadactefized by,a

reactioniner f n ylnthe .
presence of a ?ilﬁﬁﬂ?{ng#En%ﬂg?@%gﬁfgogﬁgﬁcgﬁpoun%%@9*&83%%3%50(I_h) ) C)
reduct?ve N al If?lﬂmﬂia@)an intermediate of fornula (I1) with an al dehyde
derivative of formula (I1V-c) or (1V-g) 82 JAN %@}MY@M@OMS Oll (AR CH

\ 0

\ — )

D—Alk—w! +

I (m

wherein W' is a suitable leaving group and D, Alk, X, n and R! are as defined in
claim 1, in a reaction-inert solvent, in the presence of a base and optionally in

the presence of a catalyst; }
10 b) reacting an intermediate of formula (VII) with an intermediate of formula (VIII)
\ X (R e
W N + ®RY%
| —-aK
N Y
R? (VID) (VI (Y \/aa‘)n
S N ===
7 | A
4 | ~ N 7
ROy ¥

(i-h)
wherein W' is a suitable leaving group and Alk, X, n, mand R' , R* and R* are
as defined in claim 1, in a reaction-inert solvent, in the presence of a base and
optionally in the presence of a catalyst thus preparing a compound of formula
15 (I-h);
¢} reductive N-alkylating an intermediate of formula (IT) with an aldehyde
derivative of formula (IV-c) or (IV-g)




R2 0 |1
Cl- 5al kane
by reducin
solvent fo
conmpoun
conpounds

+ 1-(MK)P CH [ -27 PCT/EP99/07420 wherein Alk' is
diyl, pis Oor | and X, Y, n and R are as defined ing.C iml,
g a mixture of the reactants in a suitable reaction-ineﬂrzt @ J
|l owi ng art-known reductive N-al kylation procedures, thus formng

la (1-c) or (l-g); d) and if desired, copeeiEpPbRIara20
3?'81‘08{2%52 (I') into each ot follow ng art-known

transformations, and further, if desired, converting the conpounds of

formula (I
10 treatne
addi ti on

addition s
converting

), into a therapeutlcally active non-toxic acid addifion salt by

nt with an aC|d |ntocatherapeut|cally acti 0 ®pase
salt b¥ t@ ? or conversely, ¢Convart n % he acid
alt forkg l’base trege=mant with al i,

t he base addltlon salt i nt@-d @ m-)-bgﬂztreatnent with
if desired, p ' em i soneri c fapns or

aci d; and, ,  pr®garin r
N- oxi des thereofX
®Y),
\ %
/N ===
H
NPLLE"
( [ > X
q N-(All-:') cuy ™
N-(Alk') CH N
4% i {I-c)
{IV-c)

10

wherein Alk’ is Cy.salkanediyl, pisOor 1 and X, Y, nand R' are as defined in
claim 1, by reducing a mixture of the reactants in a suitable reaction-inert
solvent following art-known reductive N-alkylation procedures, thus forming a
compound of formula (I-c) or (I-g);

d) and if desired, converting compounds of formula () into each other foliowing
art-known transformations, and further, if desired, converting the compounds of
formula (1), into a therapeutically active non-toxic acid addition salt by
treatment with an acid, or into a therapeutically active non-toxic base addition
salt by treatment with a base, or conversely, converting the acid addition salt
form into the free base by treatment with alkali, or converting the base addition
salt into the free acid by treatment with acid; and, if desired, preparing
stereochemically isomeric forms or N-oxides thereof.

~



