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D3- Pl PERM NES AS a2- ANTAGO 31 STS The present invention concerns t dAyc
D3- pi peri di nes having central a2-adrenoceptor 5 antagonist activity. It

further relat@®pod their preparation, conpositions conprisi pgTiHsRADS
their use as a nedicine. Central a2- adr?nocept or antagoni sts are known to

i ncrease noradrenaline rel ease by bl ocking presynaptic a2-receptors which
exert an inhibiting control over the release of 10 the neurotransmtter. By

i ncreasing the nor adTBHAYCHEC SrRIBRRIBENIER A4S ¢ AAREAGONIETS can be used

clinically for the treatnent or prophyl axis of depression, cognitive

di st ur bances) Par ki ns-mf—s—m-se-a'sej—dra-bet—es—ﬂﬁ—h-hml dysfunction
and i npotence, elevated intraocul ar pressure, and diseases related to

di st ur bed ‘ERipeRki iRehion Sdntems@idyclibasepi aminéslmﬁugafemrmﬁps:draﬁd%épwt h a
deficiency of noradrenaline in the central or peripheral nervous system

The cofpolAREREOBIst adiivifyr Bdemherirehaten to mxrar@aﬁasm C%HOSHW@ camppeisg thesn and

sel ective gaungglpgseagsfdﬂbalglngor the different known subtypes of the
a2- adrenoceptors, i.e. the a2A, a2B and a2C-adrenoceptor. 20 The present

i nvention er.Ns the ¢ 0 nds ( N- oxi de
forms, thd gha %aca&a%qoegﬁ?@ R e &nn e e dalismgineibade'sy

st er eoche rblcddmg/ptcsyrmpruc oufrecepons vdridoéxertinankibitingscoalrk! ¢er Qie i6lehdeanfedi yi ;
n1ls }p0r LSha ndently
hydr ogen) ﬁgp%%rglnr,ﬁns itgfail %fncr g‘t"?‘? ﬁérac}ix?&ﬁl@czcogcé%ﬁﬁg [F% o{zsan'td}ggg@[) is a
radi cal ofcahdemnsediclidioall6ot thentreatment or p&);ﬂlyhﬂﬁ &Qﬁﬁre&tﬁbm%gﬂkﬁﬂa -2

PCT/ EP99/ Ocﬁgtﬁi%ances, Parkinson’s disease, diabetes mellitus, sexual dysfunction and impotence,
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 peripheral nervous system.

The compounds of the present invention are novel and have a specific and selective
binding affinity for the different known subtypes of the op-adrenoceptors, i.e. the 09 A,

apB and apc-adrenoceptor.
20

The present invention concerns the compounds of formula

RY,

Xy
D—Alk—r\m// M

the N-oxide forms, the pharmaceutically acceptable addition salts and the

stereochemically isomeric forms thereof, wherein :
25  Alkis C]-galkanediyl;

nis 1 or2;

X1 18 -O-, -S-, -8(=0)- or -S(=0),~;

each R! is independently hydrogen, halogen, C]-galkyl, nitro, hydroxy or
C]-galkyloxy;

30 Dis aradical of formula

IR

*166166* *G00002*

ARG



-

RS OP3/NRZONN/ N~XZN~1 ~\i RB~NNN-OO o0 (a) (b) %’A@W
| 0~/ N~8~X4~—~L19 XS\ M R~-N ~~NI X3 0 (e) (f) (g)(
N~-O/ / (i>p -~ 0ON-~NH~/ ~R)mI| ~\ ~./ /| "RIS/ x (R)n,

wher ei n eaghipgvhd@ependently is 0, 1 or 2; X2 is -O or -NRlﬁgm;pmdupéB

| ndependently is -O, -S or -NRl1l_; 10%q is -O, -S, -CH2_S- or -NR1Z_;
X$ and X~ each independently are -CH2-, -O, -S- or -NRl1_; RZ is hydrogen,
C _~alkyl, aryl or aryld (al §<yl (0) RBis dydrogen, Cyl_ _~alkyl, C

1- ~al kyl oxy, C 1 6a| kyI t h| o, ¥ami no or br di (C _ 6a kyl )ami no; 15 R4,

RS, R6, R-R a enden;( are hydrogen or C
1 _6al kyl ; o (R 13) m 2\ A

R Y

i | b

(a) ()
0,
0 \ N llz8

Oyl
X3
(e) ®

N
X()/ A O\

0
N |
T >
// RIS \ /
R,
0] (m) (n) (0)
5
wherein

each m independently is 0, 1 or 2;
X9 is -O- or -NR11-;
each X3 independently is -O-, -S- or -NRIL;
10 X4is-O-, -S-, -CHp-S- or -NR12.;
X5 and Xg each independently are -CHy-, -O-, -S- or -NR11-;
R2 s hydrogen, C|.galkyl, aryl or arylCj_galkyl;
R3 is hydrogen, C{-galkyl, C1-galkyloxy, Ci-ealkylthio, amino or mono- or
di(Cj-6alkyl)amino;

15 R4 R5 R6 R7 R8, RY RI!O RII and RIS each independently are hydrogen or
Ci-6alkyl;



25 30 WD 00/ 20421 PCT/EP99/07419 -3 R 12 i s hydrogen, C1 6alkyl, C1
_6al kyl oxyC 1 _6al kyl or pyridinylC 1 6alkyl; R13) Rl14 sand R16 ef@niPR 2003
i ndependently are halo or Cl 6alkyl; R3 and R4 taken together nay forma
bi val ent rweéigabsz1R3-R4- of fornula -CH2- CH2-CH2- (a-1 ); PCT/EP99/07419

- CH2- CH2- CH2- CH2- (a- 2) ; - CH=CH CH2- ( a- 3).3:- CH2- CH=CH- (a- 4)

or - CH=CH CH=CH- (a-5); wherein one or tw hydrogen atons of said radicals
(a-1) to (ai?) each independently may be repl aced by hal o, Cl 6al kyl)
aryl C1_dal Ryt is ft}ﬁdmgqno%f@éw@l-é#ﬁ?érmwa yor pyndinyGiealkyy or C 1 |
pal kyl car bpbdIrobdysan@/R Mhes iR@spehdidn)y akd\Rale @O 4aliidr 0ogen at ons may be
repl aced %Cl %I légl i dene or aryl d -dal kyl |.dene;3 oy - R3-R4- may al so

be- S- CH2- A2 apd RE)taken togptheHpayferm abivylentgadicalcR (R -f forgplerp- CH2- (a- 9) ;
- NH- CH2- CH2- CHCHACH)-CH¥ CH=CH- (a- 11 ); - NH- Gd=1¥; (a- 12) ; - S- CH=N- (a- 13)

or - CH= O (a- X epein e or where possib two or three hydrogen

at ons igr?—sai d %Q@%@&%ﬂgio (a-14) each independently may be repl aced
by Cl1_dal kyl ofCB=@H-CHpd aryl is phenyl or ph@3)} substituted with one,
two or three s ] Iz_e‘?ﬁt([;s sel ected from hal o, rfaxy, nitro, cyano,
trifluoronet hyﬁkﬁglé_ al'’kyl , Cl1_6al kyl oxy, Cl_b%y thi o, nercapto, am no,
mono- and di (GCHaCKyCHaHho, carboxyl, Cl1_6al y$oxycarbonyl and

CL_~al kyl car bogyglecifSud 54 d iy bdben A8HA0S At A8IcbRIG I 9RSLei&alier m hal ogen i's
to flug ) &2@@ % ! s nléfibs def
Strai M and bisREsEndy i dedePiprrd 'f@%%@ﬁkﬂié@ LB detines

atonms such as, uffilorémathpl, amin® higiifoxy 6C fughlkyxgy IC| - jualylidarBoriidAyy bet hyl ,

|, -dimethylethyl, 2-nethyl propyl.and the |ike. The term35.C 1 dalkyl is
meant to 1 net udgeis BosRec 8 el Alosdt o Ry R PR bR BN
having 5 or 6 omadytd]-agtlbpbdewctr as, for exanple) pentyl, hexyl and the

i ke. The tes ma 0.2.APR 2003 WO 001 20421 PCT/ EP99107419 -4 Cl-10~kyl is
meant to incl udé“&ly_aésﬁ | radicals and the hi gher honol ogues t hereof

havi ng!%7 to 10-T5tEokHRrons such as) for exarrp?"e?)?heptyl, octyl, nonyl,
decyl and the Lgkai,-thp-CHH Cl _Sal kanedi yl defd-mgs bival ent straight or
branch chai ned al kanedi yl radicals having from1 to 5 carbon atons such as,
for exanple) ne@ﬂi%@é) 1, 2-ethane5 diyl, 1, 3- ﬁﬂ’%anedi yl) 1, 4-but anedi yl ,
1, 5- pent anedi yNHRGHpHEHDi ke. C~_6al kanedi yl i $a-fi)gant to incl ude

Cl_Sal kanedi yl gpo e~fil _honol ogue thereof, havin 6 carbon atons such
as 1, 6- hexanedi@ﬁd%ﬁge?]ﬂg#‘?ée. The term C 1- 6&? i dene defines bival ent
strai g?@ or braNERCEl&lHied al kyl i dene radi cal s(@&@dling from1 to 6 carbon
atons such as, {;of ~exappl e, nethylene, ethylidene),. 1-propylidene,

1- butyl i dene) ll-t]gl;(r:lggﬁTBene, 10 1-hexylidene aﬁﬂ?%)ﬁe | i ke. The addition
salts as nmenti oPédiHdrein are nmeant to conpri séa-{Heortt herapeutically active
addi tion salt fogsemMy-ch the conpounds of formgala);(l) are able to form
wi th appropriate acids) such as, .for exanple, inorganic.aclids su
yaronali o ac; daergn g o WRde bR E RS IS e Bt

ni t ri c25 phosphde (& 14hekch redeippidsnily: iy ;be geplacegdyi 1-alkuboragglhaed | for
exarrp! €, ag l!igPheq{y(l)Bﬁél?én ’1sqﬁég{u?éﬁy\%?ﬁ%&’twh%ﬂlirge su@!ﬁt’d&%tgsclg&@& bSm

mal oni ¢, succintc, “malefic, "Tumaric, mali’c, tartaric, CItric, ,

met hanesul 1819 BYdoxHehibe$¥2HAi ‘E‘ﬂuﬁ'@ﬁ?ﬁw&s@ll-6‘35}’16?l-pal%(lﬁlloﬁ)é»r%béﬂlklﬂml%,
cyclam ¢, sadregyb, dninB; AGh0Hal di(©F | dalkyl )Ry, Caoslylf ﬂ?.shlk%l@x?@rb‘tﬁmyl 2fd The
phar maceut |C[cal .y aCEe tlabl e addition salts as nentioned herei nabove are
al so npant TooWOHA PNt he t her apeutical Iy acWe non-toxic base, in
particat¥ar) a netal or amne addition salt fornms which the conpounds of
formula (1)Asigdapliee ﬁoﬁhgbﬂfg%efﬁiﬁidi‘xsﬁﬂi tefin GaldgenvRntRNbol o6, oblirai ned by
treating t ands - f 1 at ons
W th appr on Ao ang 1RETRe LA Crumid] derfRL AL BRI o RAL LRI OERY, T
ammoni um salattsnstheyied feami 1 @bcastzort dtomb kedhi asefarexahpls anetbyl, ethyl, prowyl,

lithium sqgjum_pof %ﬁqiyi‘,nﬂl- ﬁ)lﬁﬁ 2GAL & E}’gﬂi SN I PR deldse) salts
w i aggani e e g b v

and the |i Kgwvind0s 608 ¥&bes atordAdudh a&lfér dxafpe, pftyD BeSARKE HeSkedThé et MeENt
wWith an appropriate base or acid into the free acid or base form



The term addition salt as used herei nabove al so conprises the sol vat es

whi ch the conpounds of formula (1) are able to formand said sol v e 4PR IS
meant to be included 35 within the scope of the present invention. Exanples
of such sohvw@b®zos2df €, €.9. the hydrates, al cohol ates and t hePdT/Re99/07410 2
APR 2003 WO 00/ 20421 PCT/ EP99/07419 -5 The N-oxide fornms of the conpounds
of fornmula (1) are nmeant to conprise those conpounds of fornula (17 wher ei n

Cor m st or e suniatb s Seradh it Gy AL AGEal il Rl PonBloale tuir ° T

possi bl e i $iavREi70of10cE OOt SithiabSfoe eXaABIB ﬁ[@ﬂ deoy1Abnl, (dbhylrmﬁ u&ccur

compounds. GSoT ARG lopgryRaish PR W ierk AFa B eiBlon ShmnA AR |

fornms, sai dadnals havisg front htod ogbenh htochsa;atlease(ﬁmxamphdmﬂampnmahané- t he

b | f |
oL e S BT T e ™ °
i ndi cat ed |"i*FaPh@ igplyde Glevatkangdiyt and the digherhemolggug Wé’feeﬁ'éﬁi’lﬂ\,ﬁtchﬂmnt he scope

of the presesihs su&MQ@tll&ﬂexaﬂ;&h?ﬁaﬂd&ﬁdhh&l’m\bﬂaﬁﬁ €f calMytiderchizfipeshivaleix of the
R substitutent is referred to) the follow ng nunbering is used X1 8 D--Alk
~N 'r 6 5 Wfaighterbraacichainediaigridane rafir?él&l@mgcfmé&%égarbpnﬁmﬁﬁua e%) is

meant to i et cmimpaé S@eth Vend\ethylidend, Qrprepylidese, ARItyTedeRe! i-pety idenecept abl e
addi ti ﬁ(g sglfh \ﬁkem soneric 20 forms. Special conpounds are those
conpounds efxg eaa Itﬁ ®rein D ~s a radical of fornula (a), (b), (c),

(d)) (e), (f)) (g9, (h), (i), (j), (k) or (1); mis 0; and aryl is phenyl
or phenél sruie&ﬁﬁtﬁm&dlwmg lherﬁt&ir@]g(h]?reﬁi areahdayit to cdmphine tmttﬁdsrepdugagigmwe of
conmpounds 0Sg .conpo or rei iS_an is

oo onen Aifigion Sof AR IES eom b & folhu BT AEE e BrRiT S B i
hydr ogen, cﬂppmpu,atefdcmr sychrast foy Exonpleghbgame agids Buch@ashedﬁhaius andnerg. t han
YO 0988, B cHiofl ARl SRR B Sk, bk oL d GRUSLET |1 L he

6 or 7 position. Anothér i1 nteres roup ounds_are thosé conpounds
of formul a QBIniGARiARsuchmsfor sxmlnwé% prqpazox@t eMagstic, @cgc yspEsed yl |

1, 4- but anedjx¥lic,Qhaldnie; ARBInA) ectldt, fuariStrhllc, 8RB Sitricnieihasdshlfenigl oup of
conpounds are t 2003 WO 00/ 20421 -6

hgse.c ounds,. of fornmula (1). 0 2 APR.
PCT/ EP99/ oﬁ‘l”é‘eﬁbﬁg%‘i’?Rg%‘ﬁngsifc’ﬂ%cdP'&%ﬁ“%"f“&%‘%‘ﬁuﬁYé‘a(“éﬁ’ S&hcé’?‘éi n R is aryl or
met hyl and parlremeisalidybic apend® Andithe likaleeiist oget her to form a bival ent radi cal
of forgla (a-5) or (a- 8) or Dis a radical of fornula (b) wherein RS and

R6 are Cl_(g| larm%eﬁ %1 %pt§blg gdiﬁgn%&% aﬁ&%éneﬂer&@% ?afe eﬂ'f&al of

formula (c) erein I's'ara (d)
wher ei n X2 Ineant qumplas@dhﬂ.ﬂlmramunqﬂdlw@gevﬁ n-taRid bpse in paftiewllar, @fmdtakorul a (e);

or Dis a rﬁﬁhE%hd:ﬂBn“sBEF@Hﬁ\&}mh %%Bﬁipﬂuﬁ@% df%m%la @ Qre@ﬁle't% fBHerS?&l@n or
Cl- 6al kyl , ef erably R8 t hyl i C ég
wherein X4 2 CW%”‘GF‘“NR‘?L?"“%H bm@ap%g %f CPQIPRW‘%‘ &m(ugq (T?j?orﬁ 1ning

pyri di ggl C aoﬁcab kydrogen sdofsaiakty agdt@priate extgbmb@nyetohydnmusasaysrmd|an,yfbr nethyl ; or

0 1 or ot TR S S S b e Al ip 28 B,
(k) wherei nsaghiimng, mtastienalvhagngsinmdcdligm slthandthe like, salts with organic bases, e.g.
the benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids
such as, for example, arginine, lysine and the like.
30  Conversely said salt forms can be converted by treatment with an appropriate base or

acid into the free acid or base form.

The term addition salt as used hereinabove also compnses the solvates which the
compounds of formula (I) are able to form and said solvates are meant to be included

35  within the scope of the present invention. Examples of such solvates are, e.g. the
hydrates, alcoholates and the like.



Particul ar conmpounds are those conpounds of fornula (1) wherein X 1 z 5}
or -S-. 15 Preferred conpounds are those conpounds of formula (1) vihérABR A0
is 1, R~ is hydrogen, chloro, fluoro, nmethoxy or nmethyl, X1 is -O or -S
and D is awoshiah of formula (a), (b), (c), (d), (e), (f), Pcolepogiiars ()
or (k). More preferred conpounds are thase conpounds of fornula (I) wherein
Dis a radical 20 of formula (a), (c), (d), (f) and (h); X, is Oor S, nis

1, RLis h ssu tltutedlnthe osition; and

Ak is 1, 2*8‘? ﬁ? gqnnslo?éhepqowg%gaﬂ}qijogpulp ATSREAR EYFYRPIISEHRSer of er r ed

corrpounds emmpcbdmis@tﬁﬁqnmui&ia) dﬁpremercbdresbvnmlamrd)gmmorhba:rxbdﬂhiedrtmhe 25 the

phar maceut k&émeiéhﬁ%& tabl e addition salts and the stereochemcally

i someric forns eréo INY T iN~NIT / VI ~NI s %1 ~S/ do ~~s N
.~0/IS\\/N\N\I~~II~H.~Is|/\|||/4IfH~~O\I

i N ~ | 3 / The term\sterebehemicdlly isdmérid\forins-ad uded hereirDdefinaPr1 g2QRsilitle00/ 20421

PCT/ EP99I 0 \ F ,
P VR pigip fpres o WhIER e comfoein Syt () cee. Uress oberydse |
\ S /~~ \ mentioned oningdicated the chersical desigIatonc vpmpAMRIssnotes telmix(ury of:an
general ly Bgp B£s@tﬂ@rs€e?ed&ﬁe1'}hc%m}'§oﬁ{dn@9?ﬁﬁ k34 %ﬁﬂﬁf@s%ﬁtaﬁingf Qr BMdt8rebinkys W th

an al kyl ati ng reagent of | om ng the procedure described in
EP- A- 0, 0372 snanlf_ﬂpnﬁmotﬁﬁebe%m@u)&r@‘fuq“% 132 and in EP-A-0, 378, 255. In
partlcmar the N-al kylation nay be perforned in a reaction-inert solvent

such as) nmokhe oﬂ the® Eé&hﬁbudﬁ@to? Tomiﬂ:ld\k‘lﬂmﬁ?hi@w lefu@tr iARei fQu@meric forms. Such

N, N- di net hyl ac m de, e pr exa

triethyl amf “ﬁh]“&h?’@g)‘ﬁglcyén Fatﬁglﬂ ‘?}ﬁﬁ&&‘ﬁr BB%%{?ére ‘aﬁag%p‘lolbt‘?nal ly int
presence Ofm(ﬂudml\&itljﬁltthswﬁpe@ftmqire&ﬁﬂ iuventiodi de. X~ ~(R~In N-al kyl at ~on (
DA k-W~ + HN\ / a 15

15  Asused hereinafter, when the position of the R' substitutent is referred to, the
following numbering is used :

he
1)

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 stereoisomeric
20  forms.

Special compounds are those compounds of formula (I) wherein D 1s a radical of
formula (a), (b), (¢), (d), (e), (f), (g), (h), (i), (j), (k) or (I); m is O; and aryl is phenyl or

phenyl substituted with halo or Cy_alkyl.
25

An interesting group of compounds are those compounds of formula (T) whereinnis |
and R1 is hydrogen, chloro, fluoro, methyl, methoxy or nitro, in particular R1 is
hydrogen, chloro, fluoro, methyl or methoxy.

30 IncaseR!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.
35

Still another interesting group of compounds are those compounds of formula (I)



(I'tn (I'1) 20 In internmediate (111)) W1 represents an appropriate reactive
| eaving group such as, halo, e.g. chloro, brono or iodo; sulfonyl 6>2yAPRez{]g
met hanesul f onyl oxy, 4-nethyl benzenesul fonyloxy. In this and the foll ow ng
reacti ons, wolverzoeact i on products may be isolated fromthe r®aotEPOHOTHEYI um
and, if necessary) further purified accgrding to nethodol ogi es generally
known in the art such as extraction) crystallization, tri turati on and

chr omat ogr aphy. 0 2 APR 2d03 WO 00/ 2042 PCT/ EP99/ 07419 conpounds
of for mul aV{erging isreragdical pifogmpladpkwhersin R psATYkorpgthyl r?@ﬁrvaler% #8ft ed by

:‘M or hrrulag I( IR4 dre t83GEM tbgetﬁéﬁg?énxﬁ?g Bivalen@ kdidapbf Rrdlh (@!5) Be (085); B@Dﬁgh?eg m e
| eavi ng gr%ﬁﬁgﬁﬁ Pa @EP""S%’PT& V}mdi{@%??ée%%( L ﬁ\lggﬁ%&?kg%%gﬁ%e X~W2 +
H, N- ~f N ~ methy}’ oklﬂ@ athlbal(d?tfbﬂiimﬁa {c) whetbiARK- N hydiygen; oy Daisiaqadical 3 5 A
e o LR VTSR A A R i ©

Cl - Sal kane(d) yoerarsdx nadicsl &f formdl)a (ankwrﬂodmsnﬂsartddk i hydpges eandschyyl fornul a .

(1] AR R A B AT BB Sl
\~(R)n ~-NR! dnma errtﬁalkylo C1:5a(k6(l sr Py ridin {10 )6allyh, p}@fc(aBI))Rl hs~ ~

(Al k-P Or_]‘ﬁ t:}r Exﬁvﬁh {nygr)lctﬁgfdur PRdUGhdiva d?’?@ﬂr&ﬁ?zl {hl)lka%reﬁ i Q5. JBYy

conveni e e ea c'ng a mxture o e reactants in a
suit abDe r-eSanddld 1laydrcgei1,\/cﬁfr]) isfaodatiizal offoantlakj)powD iseadadicalef femiblky| at i on

procedu_res%( g’“cpﬁ Her%f?angl?btyhg cggmtlggglom xture may be stirred and/or

heated in ctton tate. Suitable solvents are) for
exanpl e, water; nethanol, ethanol, 2-propanol and the |ike. The reaction is

conveni entPamelﬂaf d:(ﬁﬂp(ﬁimﬁs eictthede mﬁmuﬁ@do&myamgbﬂfe@md{rp igeQ- s08L.um
borohydride, formc acid or a salt thereof and the |li ke reducing agents, or

alter natl veI under hydr ogen at nosphere, optionall )ﬁgat an ingreased
t enpedat ur B mpossdyare thasa compopndssd feanyla (R wharsin oisr 1. & ds cat al yst
such as, flmydregmrrphlero [Pt anathroxyrorahethyloXl )is pd-adri-Suamdin-ich eadiaabbf and t he

like. In of der t ng ..t ndesj ted further hydrogenation of certain
functi onal @QF‘I t(‘ﬁechegg’t(gngé’ Q‘;O&Wg[{} eaction products, it may be
advant ageous to add an appropriate catal yst-poison to the reaction m xture)
e.g., thi Omﬂppefétbﬂdkﬁinh ayh:ﬁhhksseaadmpbbﬁdsl ofiformula (I3 onereimbtiaaeatical t may

a1 0 b AL AR, (49 (0% B IR o OB 8 m AL is Rl AU, 00! 20421
and is substituted in the 6 position; and Alk is 1,2-ethanediyl, 1,3-propanediyl or
1,4-butanediyl.

Most preferred compounds are the compounds depicted below or their N-oxide forms,
25  the pharmaceutically acceptable addition salts and the stereochemically isomeric forms
thereof :

oo Lo oo



_g_ PCT/EP99/ 07?419 to the reaction m xture such as, for exanple, potassium
fluori de) potassiumacetate and the |like salts. The conpounds of fO@7rARRE003
(I') may be converted into each other follow ng art-known 5 functional group
t ransf or maw@ey/g088xCct i ons. The conpounds of fornmula ()7 my aCIPER®/07419
converted to the corresponding N oxide forns follow ng art-known procedures
for converting a trivalent nitrogen into its N-oxide form Said N oxidation
reaction may 9 nerally be carried out by reacting the 10 starting materi al

of formula ct h an appr oprl rgani c n| C per oxi
Appropri at @tﬁr &E& [i HQ hydr gj\e@/"
al kali netal earth met al peI’OXI des odl urm per oxi*de;

pot assi um per oxi de; appropr| at e organi ¢ peroxi des ma onpri se peroxy acids
such as) for exanple, benzenecarboperoxoic acid or substituted

benzenecarbopeﬂox0|c acid, e.g. I S 3 chlorobenzenecar operox F

per oxoal kargs e.g. pero Qag et c..acj ad k) Iﬁy )
R Sy oIvents e, anple wat er, | ower
ke hydr oca -ons toluene ket ones,

tert-butyl

e.g. 2-butanone, halogenated hydrocarbons e.g. dlchloronethan- ang

m xtures of such jsol vents nunber Lof_internediates @ I @
mat eri al s \%\’m Chsmay be
prepared a ing to a doI ogi es or me of the

al kanol s) e.g.
internediates of formula (111) and their preparations are 2 escribed in

EP- A- 0, 037, , EP— A-0, 070,053 , EP-A-0,196, 132 and in EP-A-0, 378, 255.

| nt er medi at forrmla(ll) vvhereln X1 is -O can be prepared as
described in 9 5) p3 . Chepw Soc., 1965)

p4939- 4953 nd] usi ng k @] ener al pr ocedure is
depicted in schene 1. 0 2 APR 7093\ 00 5 10 Schene 1. (Rt)ol
\ (Rl)nl O stepal/ OC step b ~2 vstep astepf HN | \/(R)~ CN
~t)~l ~Sstep d PCT/EP99107419 O\ Cl1 / OH step ¢ 0 (Rt)nl

The compounds of formula (I) can generally be prepared by N-alkylating an
intermediate of formula (II) with an alkylating reagent of formula (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
10 solvent such as, methyl isobutyl keton, N,N-dimethylformamide or ¥,N-dimethyl-
acetamide, in the presence of a base, for example, triethylamine, sodium carbonate or
sodiumbicarbonate, and optionally in the presence of a catalyst such as potassium

iodide.
N-alkylation

NI UN
D—AKk—W! 4 H—Nw —— @
—

1 an

15 Inintermediate (III), W1 represents an appropriate reactive leaving group such as, halo,
e.g. chloro, bromo or iodo; sulfonyloxy, e.g. methanesulfonyloxy, 4-methyl-
benzenesulfonyloxy.

In this and the following reactions, the reaction products may be isolated from the
20  reaction medium and, if necessary, further purified according to methodologies generally
known in the art such as extraction, crystallization, trituration and chromatography.



Internediates of forrmula (11) wherein X1 is -S can be prepared according
to J. Med. Chem) 1992, 35(7), pl176-1182 and using methods known 0 ARRE2003
art. A general procedure is depicted in scheme 2. Schene 2. (R-)n~\

(R n~\ O woRlo)zod21l --SH step a / S~O step b S step ¢ NH2 ECT(BR9Y/07419
(RL)MN \ ~(R)N~\ E/ S~ stepa~/ §stepd~/ stepf SSg (R)n\~ ~
~NN~~\~(RI)n\ (RR)n -a HN 1/ step g Alternatively, internedi ates of

and usi ng. 208 (iBfleindl ol Rty 0 GRpein i £ it B KRR 0. begne i’ 00
scheme 3. by formulr@-f2008 bm&;m@dxyﬂ alkylatmglam a(:mznq ﬂi-fdrmxla (©¥Bwith an
PCT/ EP99/ Olmgxe%@gﬁo%muﬁ?(wm}e}ﬁwﬁ is an\af)})ro th\redcive Favi lg %rﬁﬁﬁﬂjcﬁ [ Xt

step b / Xstepc/ ~~t >0 ternmediates o ormula (I12)
wherein D % %{elxéﬂIPé%la}BIOngr nmula (h), said internedi ates being represented

by formul a (I I I -h) can be prepqzred by reacting a benzi soxazol e or

benzi sothl g_ § orfu rehp VB is a suitgble |eaying group
such as, nY *IMI»’I"I‘“éIrI’ am I/ohol der i (Pt br f VL&D in
t he pr esence of cat &l yst a PORERRkidM —NEtlven tI ) the

reaction mX\t)ure Is stirred agvwel evat ed t'enpera ure’% Sub uen , a
sui t abPe | eaving group such as, a hal ogen) e.g. chIorB can be introduced
in the thus formed al cohol derivative usi ng art-known techni ques) for
i nstance, Aespetifiogvdyhel ;ﬁbmlngltha\licbinpblhﬂdsmflfmmm (DehereimDY o b yadidal sﬂch as

?f”_ or Of or nh}@ a &5 %x Allsé}l' @#}F )ya_é(}‘@' @thf (ﬁf‘rﬁ q ol aTkﬂcMyf‘Lﬁﬁ% Oorf,sala ' ~N
compounds being represented by formula (I-j) 1nvo ves the reductive N-alkylation of
an intermediate of formula (IT) with an aldehyde derivative of formula (V).

reductive

\/(R n 0 N-alkylation
OOt
an
X 1
R,
—,

10 a-f)

Said reductive N-alkylation reaction may conveniently be carried out by reducing a
mixture of the reactants in a suitable reaction-inert solvent following art-known
reductive N-alkylation procedures. In particular, the reaction mixture may be stirred
and/or heated in order to enhance the reaction rate. Suitable solvents are, for example,
15 water; methanol, ethanol, 2-propanol and the like. The reaction is conveniently carried
out either 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
20 like. In order to prevent the undesired further hydrogenation of certain functional
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



15 20 Some of the conpounds of fornmula (I) and sonme of the internediates in
the present invention contain at |east one asymetric carbon at om0 PAPR 2003
stereochemcally isomeric forns of said conmpounds and said internedi ates
can be obtwioegdodry the application of art-known procedures. HFIVERIY/ATHIP €)

di ast ereoi soners can be separated by phygsical nethods such as sel ective
crystallization or chromatographic techniques, counter current

e.g.

di stributi i qui d chronmat.ogr he |.ik 1 hod tioners can
be- obt ai nef s sARSr mitiee e . 38 SipRPle: oP et dM ORI e PRBSRIRS «{ ir s
with suitdbttkeealtsl vi ng agents such as, for exanple, chiral acids, to

m xtures of diastereoneric salts or conpounds; then physically separating

sai d m xt S i I A C. S .

el ccti ve HErprBSbriRRER dfmafbt Sofleskl B A ot lrol b8 R 0 vo
00/ 20431 Hométiradgonp xensfopmati@ repstipmsd chr omat ogr aphy and the |i ke

nmet hods; and finally converting said separated di astereoneric salts or

conmpounds 4 i L [@njy_ y

i soneric f%@n‘%rﬁ t‘?&g%g&n’g@&n S 8?91%?%8@%69?%’3 %@%ﬁ’@g 1 o%tﬂgll:ned from
the pure sfosmsfllnwing arttkpowamreeqdures ferepnyertinge tepalentritragen infits nedi at es
and starti Qexie RinalShid NdYdafef rédefibn m? geRéraNy BO LGl 8ACHY RAKINRARA!M

st ereqspecifi.call 311?1? (E)ur d. m xed sfereochenical | | someri.¢ fornms of
the cdRpoutiEringmasahal Srpuja & withsn SREErEE BEATLHF MOLAN(H RFKIM he scope
of the preappioptintednbrgamic ptfdxides compries)ficisexatnpld hpddogerf pgroxidegalkéioxi des,

t he phar nmac L cal ceptabl e additiqgn_salt S 1 Ly

i soneric f%‘?ﬁ&of %ﬁ%%@‘%%%g‘ Reﬁ%mgéseé‘%h%%ﬂ %l%gg{}r e"cég{ags?‘g‘g %‘ZA& ral

nor adr ener aipropréale organicmzsoﬁidﬁsnnasmmrisa@emyadid@lsad:h ase foredxemple, Bl ocki ng
sai d 1 eCephal,SnatiatdopSHABICERR! GnaChIbEH e HAbRbBberBY BB GBS OC at ed
with a 15 defici enc;? of noradrenaline 1n the central or peri pﬁ ral nervous
syst e Théchlosehengenaqanbeneroxeis afig Perexerikangic #idss 84 PYBKRPATAHEACIGT o

depr elssijon?lkym?@ﬂobbx\&(ijd&s,sa.gl{tb,mgﬂ hy&i'%FKﬂoﬂi:‘déD'S_ixitdElé %alﬁ‘vl@mts @@W&&mﬁﬁlzgi tus,
sexua ST unctil on | otence an val e | Nt raocu I. Fessur e.

B soni g SHAEE e ARnq R ShEReT e S E b bhRS ot Mn Bl BRI hiBun 1o
enhance t h2-butineas diabdgesacdhpdrocmbousi elg. dmlloasidethane; hrd mivenege@fisich acti on

in depr essg@ fMura et al., 1992, Naunyn-Schni edeberg's Arch. Pharmacol .)
345 : 2410-4 23 I't has al so been shown that blocking a2 receptors may

i nduce an i,ncrease.of 25 extracellul ar C (3, 4-di hydro-phenyl acetic

e d) it cft TR RE SR A i tng matRl 16 PRt [ AReYT B8 of “t he
usef ul nesskundwi bempolrjdsothiclomay ba gseparedt deeordinssb merknosin methedslegieassoci at ed
with a deficiency of noradrenaline in the central nervous system in

parti cul ar F3fexieplessierof ancinkRamisdiage of foreiude@He ind heirpraseaions arent i on
provi a hod. tf eab Rl i suf-f eri.ng from such

i seacss, - (ReHURiCEp A 87k AR Boa0aY, B Do Y L 4 et hod
conpri si ngEPhe-0s¥Ex4%. ¢ admini stration of an therapeutically effective

anount of a conpound of fornula (1) or .a pharmaceutically acceptabl e

addi ti on sHrtermgdiatenef fognuip(d) Wé@h&&rﬁgﬂmd@ PagRaTed @&Yeﬁ%fi*l%eﬁt’i‘ arty usef ul
inthe tre t ' ' i e d [ Ity t hat
a2- ant agoni@s?tggﬂ 'pglgmgﬁe% %g?éégﬁﬁégaédt?y]l%ﬁb f%ga%ﬁélﬁngzdsglg%mls%?) J.
Neur octfem keewnysthegs) A gengrap prgerdyro dndapistodipgheree pCT/ EP99/ 07419 - 13 In
general it is contenplated that an effective therapeutic daily anmount woul d
be from about 0.01 ng/kg to about 4 ng/ kg body weight.



5 The present invention thus also relates to conpounds of formula &g&mas
defi ned herei nabove for use as a nedicine. Further, the present i B i 2603
also relates to the use of a compound of formula (1) for the manufacture of
a nmedi camew doo4xir eat i ng - depression or Parkinson's di seaRCT/ERYIBX41G| vo

as well as in vitro receptor signal-trampgduction and receptor binding
studi es can be used to evaluate the a2 adrenoceptor antagoni sm of the
present conpounds. As indices of cen%&g% g%-adrenoceptor bl ockade in vivo,

t he reversa&ﬂgf the | oss of rngkhng * observed in rats after

i ntravenous 1 BX ion of xylazine i nhigbi ti on of the trenors gnduced by
reserpine in gatg)can be;gged. 15 hg,co ounds of—the pﬁ§'~ venrfl on

al so have the 1 TdHy to thidly penét ratezhto tHEPRentral vous system .
For adm ni stration purposes) the subject conpounds nmay be f aljed into
vari ous 20 pharmaceutical conpositions conprising a phar maceiIi cally

acceptabl e carrier and, as active ingredient, a therapeuticalls®cffective .
anount of a conpound of formula (1). To pre e the pharnmacedticg
conposi ti ong,of thi s~NQOvE#Rtion, aphpffective anmount of thqhQ.rti ul ar
conmpound) in NETRN salt or inTré f8\ or base form agfxn tive

i ngredient isycq ed it mate mxt uf e mﬁrﬁ:g‘pﬁarna §)2 |y

accept abl e 25 rnét, which may take ¥ wi e variety of forns depénding on
the formof prepaggid on desired for admnistration. These pharnaceutica
conpositions areYdesirably in unitary dosage formsuitable, preferably) for
adm ni stration oyl ly) percutaneously) or by parenteral injection. For
exanpl e) i gypr g%?He conpositions in oral dosage form any of the
usual phar dia may be enpl oyed, such as, for exanple, water, 30
gl ycols, oils] s 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,

di si nt egr alntergnedipsen of formuiahdl) whereimXy He -Taean tof prgpawgé aecorging|te J. Medsul es

Fopr eodnt . RS oLt adyihk ddd6a 187 e S o ki FahEiaie i b8l 7
35 phar macpuwcedut icdgpidted s sohemel®vi ousl y enpl oyed. For parenteral

conpositions, the carrier will usuallg.heQ@eprise sterile water, at least in
| arge part) though other ingredients,”Tor exanple, to aid solubility, may

}

be incl uded.RDnjgct abl e sol utions,®fH 0 2 APR 2003 V[)0§520421

PCT/ EP99/ 07419 - 14) exanpl e, may be pfepajed fn which the ¢ PR ri ses
saline solutio cose Sgdput | on or t of saﬁ%g?’andlglu 0s

sol ution. |njectabl eS80l utions containi ng tonmpdunds of ' f or mul ) smay be
formulated in an oil for prolonged action. , Appropriate oils for this
purpose are, for exanple, peanut oil, sesanme oil, cottonseed 5 ¢idpc COrn
oil, soy bean oil, synthetic glycerol esters of long chain fatty acids and

m xtures of
prepared in
the |i ke may
adm ni strati on; far ner opkponal | yig i/ses a peneréat|
agent and/or a suitable wettable agent) optionally conmbined 10 with
suitable additives of any nature in mnor proportions, which additives do
not cause any signidgrcant del eterious effects on the skin. Said additives
may facilitate the adm nistration to the skin and/or may be hel pful for
preparing the desir;d conpositions, These conpositions nmay be adm ni stered
in various ~87 O S @natch, as a sp ANQL ag,,an

oi ntment. Addition sgl ts Mof “hhei r—nckea { e/ 15%s0l ubility
over the corr ondi ee aci d*'?érm) ate usl/y nore
suitabj@ in the preparation of agueous conpositions. It is especially
advant ageous, to formyl ate the aforenentjoned pharnmaceuti.cal g¢onpositions in
dosage uni tAS]fe(SP"I‘H‘fCSF’ 1@3%@%%6&8%% 3 @Y C#h DL R PHAE AERATTIRE t‘bgy’ggs age.

Dosage 20 uQorhmf,dr9e6ap3 8&3BA90Mandwesispaethbds Ritdvaminahel att) Aiganerhleprocaduresiker s
to physical]y. discrete ugits suitable as unitary dosages, each unit
containingc%¥ﬁg%§§f§§ﬂF%§d quantity of active ingredient calculated to
produce the desired therapeutic effect, in association with the required
pharmaceutical carrier. Exanples of such dosage unit fornms are tablets
(including scored or coated tablets)) capsules, pills, powder packets)

waf ers, 25 injectable solutions or suspensions, teaspoonfuls,

t abl espoonfuls and the |ike, and segregated nmultiples thereof. The

foll owi ng exanples are intended to illustrate the present invention. 30
Experinmental part Hereinafter, the term RT' nmeans roomtenperature) " THF

o Y 2 1 1. r o N e NS o N o o T -~

Qese and
A(

them,oi I's. |Injectabl




0 2 APR 2003 WO 001 20421 PCT/ EP99/ 07419 -15 in CH2CI 2 and purified by

col unm chr omat ogr aphy over silica gel (eluent: CHzC12/ CH30H 951 BY. APRH803
pure fractions were collected and the sol vent was evaporated, yielding 15.4
g (93% ofwae¢/2042t benzi soxazol - 3-yl am no) - 1- but anol (i nt er nPCT/EPI74Thi onyl
chloride (0.048 nol) was cooled to OC -B-solution of internediate (1) 5
(0.048 nol) in CHC13 (20 mM) was added dropwi se and the reaction m xture
was stirred overnight at RT. The sol ¥gpinpd¥ps evaporated. The residue was
washed with water. The reaction nixtUre was extracted with CH2Cl 2. The
separ ated @fgani c |ayer was dried (#pS04), filtergdevand the sol venf, was
evapor at ed, i digg 10.4 g‘“dl\ - chl ordbxml , 2- berf%is ™>3-2ni ne
(interm 2). 6;\53{,%: 'ﬁ%"@\) Regdct p o—ygrrder r 60% (0. 17
mol) was stirredi'n TRF (35 . % soffuti on ' X

(cyanonet hyl ) phosphonate (0.17 nol) in THF ( 150 ml) was added dropw se
over 20 mnutes. (exothermc tenperature rise to 300 . The m@<ture was
stirred for 20 mnutes at RT, then cooled to OC. A solution

5- et hyl - 3-benzo 15 furanone (0.15 nol) in THF (350 m ) was' added dropw se
over 30 mnutes at OC. The reaction m xture was stirred _ovexni ht at RT,
then poured out into water (1500 m) and stirred. Thig/m e e
extracted with ether, DIPE (2 x), dried (MyS04)) filtehed/ang the @blvent
was evaporated. The resi due was purified by columm chromat ography over
silica gel (eluent: CHzC 2/ hexane 50/ 50)-. The desired fractions were

col | ecbed Iamnlea@tez@fsf@mdn(Iﬂb/ardwwa@)xsattredi):alwfémnuig(m;Lsazd mtqreediatesf

5- et hyl - i—éééﬁt@é% tfeﬂhﬁlﬁ 611% o 64 e §x)ed b*y)rea%uﬂg X befAsRhzdlBber medi at e
(3) (0.12 rml 8 wgs gﬁ ted”wi th Rapey N ckel (3
g) as a catea¥ 9Ehla%&iq%frf°aﬁtﬂé|ééﬂ le}‘?Ze"(‘ e‘dc’i‘l f HEVIOGEIPYRIIHAS & | | t er ed
of}c and tlhlmlégdnt h?ﬂh&n@n@%@d&b?ﬂ&dmﬂ&@f ﬁmuﬂ%ﬁa l\tlﬁclgtegg;tg omsesr9 6/22) -
silica ge ass ter ue t : e
Gest 1 ot roaly 8BRS Polastifh bt verisn 0y bt Ul Mt of St e

resi du@ ( éevatey temgeratives.dubsequent],-gouitphlie deavirgDgronp yychaasda baoge; egd i nt o

t he hydroc j | arlEn]':%i e was
stirred at &W"' %@Bé H\t@g%ed&%gﬂ%@\gk E%Aégéh(%?ﬁrmgméc usTl{ig %"?{led i n D1PE,
filtered ofefhnifdesdfardnstanseereapting t@a algofol wighghiesylehleriderip |a-sgivept such as
benzof ur angiibrypar .ne hydrochloride (1:1) (interm 4). c) A mxture of
intermediate (4) (0.0024 nol) in H20 (2 m), acetic acid (2 mige and for nmal

37% (2 m) was StIWI;I’ed for one hour at 100C. ne, [& tion mxtqge

cool ed and pouredsout intg,1 M NaCH (50 ni). e precipitate was f\lltered
of f, washe ter, tRhen di ssol ved ¢ Cl (100 & M xture was
stirred fo mi it esH'OTYN—aMSB)anT‘rrF’Vvat at hN( 80T rhig was
evapor at ed. ~2€Pruopanol was added. The sotgentXaas evapor at¥d. *he resi due
was stirred i oiling 2- %H@anone, then allowed to 0 2 APR 2003 WO

00/ 20421 PCT/ 9/ 07419 - ool to RT while stirring. The di%‘&?i pitate was

filter %f and dri ed, |eI

o S5, SSbmRd e s Bbternl A aedtme s thenirsmediaa RS ERFSR Be. rono

hydr ate ( i Méreiom conjain kxleaqiloae ASyrhmatricAartoxtatore. Biire stereochemically isomeric

1,2,3,4-t 1 t hi 3 (5 ,
G 201 oy TS B SrRURE R PuerBbils chL P obiaindd U Bie serPap oy 9
and net hyI béﬁ@em Hre&elurgs) Rmasxmplprcbﬁstmdwméﬂsamuﬂ mp@rawcbw physteeh cool ed,

filtered apgdR sfx&ﬂ Esr &tl&tl‘()@%rﬁya@%ﬁ@ﬁ inchrgnﬁtcfg?a%h%c é"%%oﬁh‘ﬂ’e” i ed by

colu chr omat ogr ap over siliica gel (eluent C12/ The pure
fracti<hs ﬁ}éﬁf"em&ﬁtﬂb%ti% lighig crmmﬁeg@ahwé@ﬂtwgemmaﬁéamww a%‘@e 5.2 g

of 3, 4- di hybaplearfzah hiceaol 211J3tu€e]s rfirell ddd verting salblﬂﬁo%ﬂﬁdﬁhﬁimfe@ v(ItH‘du@thmlc 6)

Py ogenat ol es LT htds %%{"é}f i, a%%% i Ditblen o abteatdnletiy
t hi ophene s>0bmtnpomnc(smhtmphymal@rScumaakgsam rrHrIQtul\‘ez Oéqmsm)qomdm st el yst was

I e T il

Exampl e A4



a) A mxture of 6-chloro-1,2,3,4-tetrahydro[ 1] benzot hi eno[ 2, 3-c] pyri di ne
(0.02 rmol), 1,1-dinethylethyl (4-chlorobutyl)carbamate (0.02 nol)g7 NpR %}
(3.5 g) and KI (0.1 g) 20 in 4-nethyl-2-pentanone (300 mM) was stirred and
refl uxed owsyovimhds. The reaction m xture was cool ed, filter ARCTARIINTY
filtrate was evaporated. The residue wag2-purified by colum chromat ography
over silica gel (eluent: CH C 2/CH30H 9614). The desired fractions were

| | ected dy; | ' i . .
101 at ot hePei AR R R AP ARE Rthodk, Sla trly Rofudhifl suid spsmmed o
1F1) -yl ) buflipghtereonmesicsales orcompeundning) theispraspendingreaantiomers.er medi at e (8)
(0.013 nol) in HAI 2-propanol (50 mM) and 2-propanol (100 mM) was stirred

and refl ux f I i i ipitate
(i sl e irpolhelfhcbyy Itgndrt ol Bt B EhipBraaghs oy HIg ot £,,014
Thi s mixt upetaingd from thedueeisioicoehentipatiyisomerc fupychthepppropsistc | ayer was
dried) 30 {hrbrrRidedesoiid stdinSRlaledials, BAARRHARAGhe ihe@veRag SRl T ur at ed
under CH3CN DI PE, . .%‘bt e;rgd of f gnd dried, yiel dfr]pgg 2.2 g of

6- chl or o- 3SBIEFPRFFIGHEN ZBF PRGN %‘E"E‘,ig‘-eieﬁﬁ%?"l"&ﬁ -?(QCFF%‘R}%‘&rPJrﬁ‘?%e (interm
9) . Exam | cemp&umls oA formulal(TR arefinteadetbdode eytheack d AvitHin thescopaof the pleder(t10 )
in ethyl a q;te%gn(% m) and 35 HCl 12N (190 ml) was stirred at -10C. HC
(gas) s all'owed to bubbl e through the ~ 2 APR 2003 WO 001 20421

PCT/ EP99/ 07419 17 . mxture until saturation (at -10C).

5- f | uor obeThe chinphumdsiod fiern{la @3 thoNyoxidss, tetddedrmacepticaly aateptabiadditon
reaction msyiskn@ seé8ochbmidaf|l isOnRiidi fefths krdof BTbIKEHP BEeyhtplic obOretipiés (200

m ) was added and the mi xture was stin ed vigorously. The organic |ayer was
separ at ed, ongerieal naradrengreiea neronsthing HCoRsing|the neradrgnaling releaseatBocking | ed) 5

filtered apgqtrbepisp mmupg@és%y?e@@o&h%etg@syﬁgo%easmtéd witHhat ed under
hexane, _fil tﬁr,ed of f and ‘drjied, vyieldin 8 0

3- ( chl b omdeHgienCysofimorasirenabing ot @Fpﬁv%wgﬁenlel%zaleww SYR5THh Thesgpeuts A
m xture of isdicktioms €yraningahé preseht kompoamit € tepgrystiand cogite distafbahces,

11, AL o e T i b

30- mi n per iitdaocTlae pressireir e was al l owed to cool to roomtenperature while
stirring. Then, the reaction m xture was stirred in ice-water. The

preci p2o at 81velang bh tredeptbroinfthe vEBRALHembldsystnthas dlftehectish6wh YeehhiaficeCHZC12.
The organic solution was dried, filtered and the solvent was evaporated,

yi el di ng 5-h¢ dase ehsespteping Whitienay 8ddodhe Hicranerdc astinndp depression (Mawg A

m xture of ek At erovedNaln(Schiniédtbd®’ MBlch. PRartiA3bICHABH 418061 ) was

hydr ogenated at 14C with Raney N ckel (5 g) as a catalyst In the presence

of a thiop [ AL ter : (R : i)+ the catal yst

was fil terggn%fﬁﬁgdo%bgﬁ?‘gé&a%%%jﬁgt re%&@é%a&ﬂ\?\amgcee%gg%}?gslééﬁ The residue

was puldfi ecttryelluddrDOPAGH(BAedibpdraphygn yivetic sicld) odhighels a(mdtatsdite of

CHzCl 2/ (CH3 4). The desired 20 fractions were collected and the

sol vent Wasa%géggg%%]t%g{g.ﬁ}dﬁnéﬂrg%si due was dissolved in DI PE and converted

into the hydrochloric acid salt (1:1) with HCI/2-propanol. The precipitate

was filterdd vodw of thesiefdingss of thd REbject edmgpunds)in yheetrehtmentag disegses fis-

5- | uor obengeiRlit it R REAGe -Ie&ffﬁa%%n@ﬁnmﬁdﬁqee&h&n lheRlobs sgst&h,%?mu&?)- d)
2) (0.21 nol) 1n H0Q (190

A m xture of I nternediate 2).. (0. I ( .m7), acetic acid (190
m) andY25 qeBrsssionang arkinseossdissasenthe RIBSSNEIMVERERD RIAYIdeRE Msthad of ieatinge
_hourl\lél &hiNWﬁgﬁ%ﬂ?aWaf&mﬁeﬁ@g frenl s:;_lﬁﬁ)dfs@mliﬁlmﬂfomdﬂﬁegr_elﬁm ngou][ ]gd ogt
In J Ile stlrnng. TLhe preciplitate wa lltered o an
triturated éﬂﬁé‘é‘?oﬁé@ﬂfscfﬁal’q E’PQ‘&HBg?’PI’W&éﬁ%“dSXﬁF?‘HC 6$’§E‘I§W&°Br°?é‘a yi el di ng
21 g of 1, Ithermpturjdadineffective-atdouat af-alcainmbusd of formula (I) or a pharmaceutically
tetrahydro- i -clkpyridine (interm 13). 30 e) A m xture of

i nt er mdi at%%%&%%%@bgﬁghrﬁ%%&kn water (1700 ml) and HO 12N (285 m) was
stirred and refluxed for one hour. The precipitate was filtered off, washed
Wi t h CH3CN HiripesE compolingis jaredalsoypasemti ably usgfuy ingthe treatment of Alzheimer’s

6-f 1 uor o- 1, &Aischsd ahd teradntidras[itlis raow o thut e ena gdnisfopyrombteke hslekseohl or i de

(interm 14). anpl e A6 35 Reaction under t npsphere. A sol ution of

1, 2-di chl or e@t%%@aﬁ’&;liu(e@?bé%%& NC?THCW%%(% ) was stirred at -60C.
D net hyl sul foxide (3.8 m) was added dropw se 0 2 APR 2D03 WO 001 20421
PCT/ EP99107419 -18 at -60C and the m xture was stirred for 10 mn. A
solution of internediate (1) (0.024 nol) in CH2C12 (120 m) was added
dropwi se at -60C and the m xture was stirred for one hour at -60C.

N, N- di et hyl ethananmine ( 13.7 m) was added dropw se and the reaction

m xture was stirred for 10 mn at -60C, then allowed to warmto room5
tenperature. The m xture was poured out into water (250 m ). The m xture

o . N Y A~ —— T




B. Preparation of the final conmpounds 10 Exanple B 1 A m xture of
1,2,3,4-tetrahydro-benzofuro[ 2, 3-c] pyridine hydrochloride ( 1:1 Mg @%ﬁ
nol), 3-(2-chloroethyl)-2-nethyl-4H pyrido[1, 2-a]pyrim di n-4-one(C. ?L 3
mol )) Na2QPg obRef21> Mol ) and HI (catalytic quantity) in 2-bptareoege{si0 nl)
was stirred and refluxed overnight. Thejgyeaction mxture was filtered hot
and the filtrate was 15 evaporated. The residue was purified by colum
chromat ography over silica gel (eluent: CH2C121(CH30H NH3) from 9812 to
97/3). The purest fractions were collected and the sol vent was evapor at ed.
The resi dua geasrallit$scdntarplated2hgiranéfecti veatherap&tic2daiytamuondi woslddeifcora1l g)

dded. ' [ ti d at RT. Th i pitat
vas 111t orBREDPUHE S REnPT e B VRN 15y O 5112 (3, & i hyar o 20

benzofuro[ 2, 3-c] pyridin-2(1H) -yl )ethyl]-2-nethyl -4H pyrido[ 1, 2-a] pyri m din-
4-one (E) -Thepresamt diveatien (iis 3)so(relatep tauiaanpgundo fgyinsl Bl basAlefingd ur e of

0701 0F & nceirifeToF A snbd LHE" il he pesdifihPRtilfl 5 1Bl 5 Hedlsk 1°

1- (4- chl orefopRpoundaf donsyala 6) for(the mapniarernels mpdissmentfor Weatiagol 25 2- one
(0.01 nol)dephadieldr Faridnsbn’ @fieke. (0.1 g) in 2-butanone (200 ) was
stirred and refl uxed overnight, then cooled, filtered and the filtrate was
evaporated. The residue was purified by columm chromat ography over silica
gel (dPuenkx vivppewell asipvityoNeegptosyignal-trapedugdan prdirecentet hindiag wwdiescan| ect ed
and the sobeeset! toavalasta plor & edrenddeptar @siagomsmad tisd presead compdamids.i Ag

HC1/ 2- pr op; ) i i :

pr eci pi taf@a\%g oﬁﬁgrea\rr@g agf% %gﬁmé%d%ﬁgﬁééh%egﬁ ‘{éﬁﬁglﬂﬁggf %-?gtg}t on was
convert ed refiep obfervéd meaatsasier irttaeencex injactioncbfuiyl dzin€tda@lizhibifioe of dar at ed
organic | Led, fil. e ol vent evaporated. The residue
was di1 so?t}\é%goeéﬁﬁ%g{eg% r{SJr?lé[!’léﬁg %(gsﬁé\}gr?tggﬁf:%to the (E)-2-butenedioic acid
salt (I:1). The precipitate was filtered off, washed with DI PE) and dried,
yi el di ng 0TBecempeunds|of thegpresenbinyertian als@have AlRatibtyFovepidly/ peoatpate into

PCT/ EP99/ O k8ntrdi%hervous system, _ o
di hydr obenzot hi enof 2, 3- cflpyrl din-2(1H) -yl )butyl]-1, 3-di hydro- 2H benzi m dazo
| -2-one (E)-2-butenedioate (1:1) (conpound 21). Exanple B2 A mixture of

1, 2, 3, 4- t erPRARINRITEDPH PRPOSH BISPDIcSL coMBauNds may by feronates inge various) 5

(0. 000fy7 npharmaderltdalEdRpRRIdhE Ichmbridm@iaPhafMicedtitaly dcBtablOcdriibh abkd) agli one
(0.100 g) and NaZOHS go.%ooaeq%. i.n 2-but anone (é{tngd)) was erre G t he
weekend at SDEEPERRENY AINFTARCULGA B NG EMOURt FraPmpeYD oF e @Xz °

hi gh- per f oprepmeahé pharnthcedticahedropositping o vhes inkenties ah eSpdtivei aomdunuofttbei vat ed

ili | ~ . ) | 1 . . ,
e Lo Bersy i aBie gy i st R e e SBM Dpmse bl tp e o iyt es)
Q 10010, [rerdigy igrembisy icotigragpadmixiure gathrapharasgeutisdtyiagoepteble 5
-Sgll;/g gztsoala m@si,wﬁigﬂg}%&%@e g \gﬁaevagug;ogffaﬁg% dePRRAINE bR tii ol BB Bebparadiohhe
7 L 2 (3, 4 QpTaanAYBIsHALAB] ThebehaTRIcEPRCa campogtiqnstars Asicabyn BRI - 11+ p
uri ne- 2, 6( dbkagklforn emeable; praferably, Tor.admx@ispatonBRallyy pérodtaxestrséy, of by

i ntermedi a (:0..007 1))..2-chl or ogbenzot hiazol e.(0..01 | 2C03
(5 g n 5 PEehBly il Rl RS IR SRR Dot R b Bodag B * e
reaction niery of hewssalgdeiaakeufitdl meadedimay de ehpldyietltsuah es. fersexenplovatasd. The
resi dusp Wa%H&![s‘, 51841 okNHTRe FEY QITRE O46 P BYal R Eid pre ar&fongghch( Kl uent:
CH2C121CH3 961 4). The pure fractiaons were coll’'ected and the sol vent was
evapor at ed SUSRTBSIPBYSYTPSyRIKITS @ splutipny: 8F Sl itrarrient pich@sstacghes; SugdSed of f

\ICl-la; hgd Wi t rfI]l:_alSllirE:Euiﬁrlik(élmdsr, Fﬁﬂers}éﬂﬁingﬂgﬁginjg- a7g§mg aﬁ? thf like in the case of powders,

-benzot hi,azal yl - 6-chl gr.o- 3,4- di ro-benzo[ 1.. .

i emo( >, 1S Bonlsoli 1B aIFs R eARs Rl 8B i iR oB e LEARBYIE B
m xt ur e of r@présait thedmost 2dmattingeoyberat ddsage pRit Bora, pry whithroase2{olid) - but anam ne

25 (0. Q055 =chl - -henzi [ I - C03 (0.0l
nol ) mgg stlrreﬁéﬁgghfgégﬁ%ﬂ%Ogﬁgéyg%%gﬁgﬁg)%oggﬂgagﬁ%Paké9%&%P?ﬁﬁgs added.
The react i GATANYilirusuglbscaipprisediertie mates; a degstiadangn pariztiawshaptberpur i fi ed by
col um chr ergﬂea&h_ﬁsph% RUBPLeS td 418 3oKkiBl1it{, ThMERY incld@ e biebi3 GbIubIBRS, 188! 2) .
The desired fractions were collected and t'he sol vent 'was evaporated. The
resi due was di ssolved in 2-propanone 30 and converted into the hydrochloric
acid salt (1:2) with HCl/ 2-propanol. The m xture was stirred at room
tenperature. The precipitate was filtered off and dried, yielding 1.60 g of
N- (1, 2- benzi sot hi azol - 3-yl ) -3, 4-di hydr o- 7- net hoxybenzof ur o[ 2, 3-c] pyri di ne2(
1H) - but anam ne nonohydrochl ori de nonohydrate (61 % (conpound 55). Exanple
BS 35 Acetic acid (0.005 nol) was added to

1, 2, 3, 4-tetrahydro- 7- met hoxybenzof ur o[ 2, 3-c]



~ 2 APR 2003 WD 00/ 20421 PCT/ EP99/ 07419 -20 pyridine hydrochloride
nonohydrate (0.005 nol) in 1,2-dichloroethane (30 m). Inter rredl at[}ez (AW)ZUUJ
(0.005 nol) was added and the m xture was stirred until conple

di ssol uti ogo ¢y 1OAC) 3 (0. 005 nol) was added and the react |mm‘/1m9wnme was
stirred over the weekend at roomtenperghgure. The reaction m xture was
diluted with GH2A 2 5 (100 m), washed with a 10% aqueous NaOH sol uti on,

then dried ’%% 04), filtered.an tl'bts sol vent eva orlat ed tThe 1r esi due was
purified by*¥BPGniRa¥ FBFF&’PE? A & CATICT CoIIPTSe Splgje Roftion, glucose
CH2C12/ ( CH3GMhitidiridy a Bk tiye ofTsatine arsd gledos‘ersahmonn $n3wabic colutiend ceataimidg t he

sol vent wa 0 resi one and
converted Eo égﬁrhc{e@ao(f%nﬁuqﬁﬁ[? d:%é{ﬁxg%@l@%e “33 t0 ﬁilo\ﬁﬁgig(?@ 2- but enedi oi Cc »
acid (0.8 @pprqmlaTmellsnioxthls purpase 4o, foe dxamplenpeanut@ie sesamesdotottamseedom

terper aj U ipbish & 1oLby 6L, HifnlcAl ARk Brtond bk Bilyllasang o ed.

(1, 2- benzi s’éa‘%%\‘i%ﬁ af$hesejand other Bije TicotablesHEnapBiony BRY AlpDeprepssdin vieh 2(1 1 rb

l(JI) anfilm neI )Q:ﬁ&%pf@pﬂﬁﬁ@hkﬁ\ﬁd 6§hcrsEm5bﬁﬂlﬁ Bgen/és iﬂdxthélhﬁe m‘a lbeteafm@@uathé 7)
no

(catalyt | c eHERATAPYS SHEDfdpRoBURAOHE a?%bstmtﬁoh CREr pRCnaH epEP TR e
over ni ght , atgeaetraiwml Mana)nﬁﬁ)gant IrlltEorrzeantabtcrwenabtdﬂgenwapucbndlhyebmﬂlmdd t he

filtra e The.re aphy
over ' oiffi oSN aRIeAlve B SR T PRREAObHY SR, BUSTIAMIE UB AR B
col | ect ed any srgtna‘mot daedeteriowsseffpetipor the ekin. Jhid addisvermaydesilgatpsheal | i zed from

CH3CN, filtg ﬁﬁﬂﬁf}%ﬁoﬁq?igﬁkﬁ% ¥t ﬁ'lla B e %?.ll%gﬂpx?%ﬁng d;h& dGSér(efi compositions. )

N- 2- benzot h| azo ydro enzo h| en yri ut anam ne
(conpound Zhese @mmﬁueoremy be apimnistarech iR FFIONE WY Grio[28 23taspsymaLpate,

hydr ochl or ladea s &t~&ﬂ o££>s, lemmhém \W@dlﬁ@mmrsto@@nldnm thel nﬁd’r@ﬁe@&&&rw th
CHZClZ §§) ure of d'safeeb ; r% (f% i nter i alte 2) (0.019
ol ) a trsl V&R WB CPEepPBRImE e PASRPNI ¢ 4R P A& PH 4V ®BYI°m ) was

stirred at suablé on theSrémauatmon o‘thumls%en@o%en@vapor ated. The resi due was
purified by colum chromatography over silica gel (eluent:

CHzd 2/ '
ol vent st Suaher el 06 Tirb et VAL AREANSER (B ARLALy BOpI
with (E)-2 tblmexmédsagmnmfom for egde. ofhﬁeumtxatm@md@mvﬁammf depage. ma@t irred

at RT. odhe X E163h HiBeiNRe ! § M&My dp
2- propanonel)ﬁmbﬁgl andr‘%l tﬁpg&gfﬁg?%%gﬁ RT. .Th ee1 soe : &vvezs eyvasctr)ert%t ed. The

resi due vvasurﬂ'isé;g’é?‘?)%és PRIty 4pEagehERgh Bt ‘&ﬂr‘l"‘ilg’@g\ﬁpﬁr stirred
and t he resgkive i’l’%r@dlemlclﬁlchfaft@l togsoduck tier dxdired fhe%pdum‘h’ d:f&d:ﬁ, 1y|a3|0d1|aﬂg1 0.70 g

(1699 of N e 9 -yl 3, 4-di h 2
(1P bt anap at ARG RE et ot LRLERRRSuh el \RURERERE
00| 20421 - nglpmﬂ@mgzmm@ @mmﬂéams)ss@nsmeﬁgplﬂatp@wdar packets, wafers,

, 2,3, 45t Et15?&3%[@&#&&9’&%Q\Ls%eﬁslé?ﬂspbérakﬁgoﬂﬁn@X%I%Bb%ls%d(tﬂe fhle, @fig 01 ol )
vvas al kal i zed, extracted t he solvent evaporated, to give the free base
(1.4 g, O. OWSrerﬁﬂefi m';&“ﬁleﬁluiﬁ"’é’ of said free base and 4-phenoxybenzal dehyde
(0.01 nol) 5 in nethanol (150 m) was hydrogenated with Pd/C 10% (1 g) as a

catal yst i nThRIRWESEBEMREs 4B iReNRAS0 Adslrdtethd prefint BiveHpdmke of HZ (1
equiv)) the catalyst was filtered off and the filtrate was evaporated. The

resi dugowasgpibridids A% coI um chromat ography over silica gel (eluent:
CHZClZI(CI—BO%rN The desired fractions re coll ec egr ndthe

sol vent  wasHeEARASIea 188 T R TY $Re2R% EPORR SIAEEE By ¢ ’V?a“ér“iﬁﬁiiﬁ eTuraRand
converted i fIDIPH heednEdiidoheisygetaet. oi ¢ acid salt (1: 1) with (E)-2-butenedioic
acid (1.2 g). The m xture was boiled) then allowed to cool to RT while
stirring. Theprem pitate was flltered off and dried, yielding 1.80 g (49%
of 1,2,3,4-¢ RALAYLO8 EHA\ERRPAUNGS thyI]benzofuro[230]pyr|d|ne
(E) - 2- [3st eny, damglreeo,ll 1) (corrpound 33) Exanpl e B9 15 A m xt ure of

1,2,3,4- tetr nzo |eno ] |d| i 1)
(0.01 ol ) %’&H %]}bJ aoafel 3}’882‘%‘6‘*’6‘11%@% ol deafinedr 'EL}‘ %(&?ﬁz4 bl
hydr ogenat edﬂ@KI 50€) wig btirRudl for 4 Aoy at 8@)’Ca”§xearee%tt0alr19&$turc was heolpd, dsﬂéﬁbéd of
potassi um acetate (2 g) and thiophene 4% (1 m ). After uptake of H2 (1
equiv), the catalyst was filtered off and the filtrate was evaporated. The
residue was crystallized fromCH3CN, 20 , filtered off and dried. This
fraction (3 g) was stirred in water with a little NHdOH, and this m xture
was extracted with CHzZCl2. The separated organic |ayer was dried (MyS04),
filtered and the sol vent evaporated. The residue was crystallized from
CH3CN, filtered off and dried, yielding 2.7 g of

1 2,3, 4 tetrahydro 2- [{4 phenoxyphenyl)nethyl]benzothleno[2 3 c]pyrldlne

o o I -, o Y T




v DAk-N" ~ 6 Co.Ex.R X, AlkDSalt formNo.No./ j C |S1B 1HO(CH2)x~ N
~)-2-butenedioate (2:1)0 ~ 2 A PR 2003 WD 00/ 20421 -22 PCT/ EP99/D72PR 2.
Ex. RL X1 Alk D Salt formNo. No. / j CH 2 B1 HO (CHz)3 ~ N ~

) - 2- but enevicoam4311: 1) 0 S| ~3 3 B1 H O (CHz)z ~~ ~ ) - 2- hIRCIVRRIDOZ18

(2:1) 0/ j CH 4B1HS(CHz)z ~NOgs5 CH 5B1HS (CHz)z 0O/ %CH3 6
B16-CH3 O(CHz)z ~ N~ )-2-butenedioate (2:1) 0 O~ H3 7 B2 HS (CHz)z

}"3]?~r ICAN 81:8 Cgizp?t%d%@%iew by cbfdiifn chromatdgraph M oVerQifea gelRifenBCt, (P CH2) 2 ~

CH;0H 95/5]). The pure fractions were collected and the solvent was evaporated,
yielding 15.4 g (93%) of 4-(1,2-benzisoxazol-3-ylamino)-1-butanol (interm. 1).
b) Thionyl chloride (0.048 mol) was cooled to 0°C. A solution of intermediate (1)

5  (0.048 mol) in CHCI; (20 ml) was added dropwise and the reaction mixture was stirred
overnight at RT. The solvent was evaporated. The residue was washed with water.
The reaction mixture was extracted with CH,Cl,. The separated organic layer was dried
(MgSO0y,), filtered, and the solvent was evaporated, yielding 10.4 g of N-(4-chloro-
butyl)-1,2-benzisoxazol-3-amine (interm. 2).

10 Example A2
a) Reaction under N, atmosphere. NaH 60% (0.17 mol) was stirred in THF (350 ml).
A solution of diethyl (cyanomethyl)phosphonate (0.17 mol) in THF (150 ml) was
added dropwise over = 20 minutes. (exothermic temperature rise to 30°C). The mixture
was stirred for 20 minutes at RT, then cooled to 0°C. A solution of S-methyl-3-benzo-
15  furanone (0.15 mol) in THF (350 ml) was added dropwise over 30 minutes at 0°C. The
reaction mixture was stirred overnight at RT, then poured out into water (1500 ml) and
stirred. This mixture was extracted with ether, DIPE (2 x), dried (MgSOy), filtered and
the solvent was evaporated. The residue was purified by column chromatography over
silica gel (éluent: CH,Cl,/hexane 50/50). The desired fractions were collected and the
20  solvent was evaporated, yielding 21.2 g (82%) of 5-methyl-3-benzofuranacetonitrile
(interm. 3).
b) A mixture of intermediate (3) (0.12 mol) in NH3/CH30H (400 mi) was
hydrogenated with Raney Nickel (3 g) as a catalyst. After uptake of H; (2 equiv), the
catalyst was filtered off and the filtrate was evaporated. The residue was purified over
25 silica gel on a glass filter (eluent: CH,Cl,/(CH3OH/NHj3) 98/2 to 96/4). The desired
fractions were collected and the solvent was evaporated. The residue (+ 2.1 g) was
dissolved in 2-propanol (500 ml), and converted into the hydrochloric acid salt (1:1)
with HCl/2-propanol. The mixture was stirred at RT. The solvent was evaporated. The
residue was stirred in DIPE, filtered off and dried, yielding 24.4 g (96%) of 5-methyl-3-
30 benzofuranethanamine hydrochloride (1:1) (interm. 4).
¢) A mixture of intermediate (4) (0.0024 mol) in H,0 (2 ml), acetic acid (2 ml) and
formal 37% (2 ml) was stirred for one hour at 100°C. The reaction mixture was cooled
and poured out into 1 M NaOH (50 ml). The precipitate was filtered off, washed with
water, then dissolved in 1 N HCIl (100 ml). The mixture was stirred for 15 minutes on a
35  warm-water-bath (80°C). The solvent was evaporated. 2-Propanol was added. The

solvent was evaporated. The residue was stirred in boiling 2-propanone, then allowed to



10 B2 HO (CHz)3 H3c-~/ NOO ~H N11 B2 HO (CH)4 HC—~/ NO Q2
APR 2003 PCT/ EP99I 07419 WD 00/ 2042 -23 Co. Ex. RL X1 ALk D Salt 04r ARRNG0Y
No. | .. 12 B2 HS (CH2)3 \ 0013 B 2 HS (CHz)aN O H14 B2 HO (CHz)zN O H O-
15 B2 HO (@zagidya H OL6 B2 HO (CHz)a N OHL7 B2 HS (CH2) 3 ~/pca/i¥es/nrdioH18 B
2 HO (CHz)3 ~~ ~ N~o\/ 'N H19 B2 HO (CHgya ~~ ~ N~o ~N rt 20 B 1 6-CH3N 0

(cH2)a \ ~ ~oH21 B Ib 6-CIS (CHz)a ~~ 4 N~0o ~N H22 B2 HS (CHz)a ~~ ~ N-o\/
N i Ha c&l)l'tlo)RT while stirring. The precipitate was filtered off and dried, yielding 0.40 g of

1,2,3 4-tetrahydro-6-methylbenzofuro[2,3-c]pyridine monohydrochloride.mono-
hydrate (interm. 5).

Example A3
5 a) A mixture of 1,2,3,4-tetrahydro-[1]benzothieno{2,3-c]pyridine (0.02 mol), Na;COs
(5 g), KI (0.1 g) and 4-chlorobutanenitrile (0.025 mol) in acetonitrile (50 ml) and
methylbenzene (150 ml) was stirred and refluxed ovemight, then cooled, filtered and
the filtrate was evaporated. The residue (oil) was purified by column chromatography
over silica gel (eluent: CH,Cl,/CH;O0H 98/2). The pure fractions were collected and
10  the solvent was evaporated, yielding 5.2 g of 3,4-dihydrobenzothieno[2,3-c]pyridine-
2(1H)-butanenitrile (interm. 6).
b) A mixture of intermediate (6) (0.0195 mol) in NH3/CH3;0OH (200 ml) was
hydrogenated with Raney Nickel (4 g) as a catalyst in the presence of thiophene
solution (4 ml). After uptake of H; (2 equiv), the catalyst was filtered off over dicalite
15 and the filtrate was evaporated, yielding 3.9 g of 3,4-dihydrobenzothieno[2,3-c}-
pyridine-2(1H)-butanamine (interm. 7).

Example A4
a) A mixture of 6-chloro-1,2,3,4-tetrahydro[1]benzothieno[2,3-c]pyridine (0.02 mol),
1,1-dimethylethyl (4-chlorobutyl)carbamate (0.02 mol), Na,COs (3.5 g) and KI (0.1 g)

20  in 4-methyl-2-pentanone (300 ml) was stirred and refluxed overnight. The reaction
mixture was cooled, filtered and the filtrate was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/CH;0H 96/4). The desired fractions
were collected and the solvent was evaporated, yielding 5.2 g of 1,1-dimethylethyl [4-
(6-chloro-3,4-dihydrobenzo[1]thieno[2,3-c]pyridine-2(1 H)-yl)butyl]carbamate

25  (interm. 8).
b) A mixture of intermediate (8) (0.013 mol) in HCl/2-propanol (50 ml) and 2-propanol
(100 ml) was stirred and refluxed for 30 min. The reaction mixture was cooled. The
precipitate (.HCI salt) was filtered off and converted into the free base with NH,OH.
This mixture was extracted with CH,Cl,. The separated organic layer was dried,

30 filtered and the solvent evaporated. The residue was triturated under CH;CN/DIPE,
filtered off and dried, yielding 2.2 g of 6-chloro-3,4-dihydrobenzo[1]thieno-
[2,3-c]pyridine-2(1H)-butanamine (interm. 9).

Example AS
a) A mixture of formaldehyde 37% (31 g) and ZnCl; (10 g) in ethyl acetate (90 mi) and
35 HCI 12N (190 ml) was stirred at -10°C. HCI (gas) was allowed to bubble through the
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dropwise at <%%E 'I(he redction mixture was st?rre oveml?rght at room temperature.

Toluene (200 ml) was added and the mixture was stirred vigorously. The organic layer
was separated, washed with an aqueous NaHCOj3 solution and with water, dried,
filtered and the solvent was evaporated. The residue was triturated under hexane,
filtered off and dried, yielding 58 g of 3-(chloromethyl)-5-fluorobenzo[b]thiophene
(82.6%) (interm. 10).

b) A mixture of sodium cyanide (0.33 mol) and octahydrodibenzo[b,k][1,4,7,10,13,16]-
hexaoxacyclooctadecin (0.050 g) in dimethylsulfoxide (110 ml) was stirred at 30°C.
Intermediate (10) (0.29 mol) was added over a 30-min period. The mixture was
allowed to cool to room temperature while stirring. Then, the reaction mixture was
stirred in ice-water. The precipitate was filtered off, washed with water, then dissolved
in CH,Cl,. The organic solution was dried, filtered and the solvent was evaporated,
yielding 5-fluorobenzo[b]thiophene-3-acetonitrile (interm. 11).

¢) A mixture of intermediate (11) (0.29 mol) in NH3/CH;0H (700 ml) was
hydrogenated at 14°C with Raney Nickel (5 g) as a catalyst in the presence of a
thiophene solution (10 ml). After uptake of H; (2 equiv), the catalyst was filtered off
over dicalite and the filtrate was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cly/(CH;0H/NH3) 96/4). The desired
fractions were collected and the solvent was evaporated. The residue was dissolved in
DIPE and converted into the hydrochloric acid salt (1:1) with HCl/2-propanol. The
precipitate was filtered off, washed with DIPE, and dried, yielding 48.5 g of
5-fluorobenzo[b]thiophene-3-ethanamine hydrochloride(1:1) (interm. 12).

d) A mixture of intermediate (12) (0.21 mol) in H,O (190 ml), acetic acid (190 ml]) and
formaldehyde, 37% (190 ml) was stirred and refluxed for one hour. The mixture was
allowed to cool to room temperature, then poured out in NaOH 4N (1200 ml), while
stirring. The precipitate was filtered off and triturated under CH;CN, filtered off,
washed with DIPE and dried yielding 21 g of l,1'-inethylcnebis[6-ﬂuoro-1,2,3,4-
tetrahydro-[1]benzothieno[2,3-c]pyridine (interm. 13).

e) A mixture of intermediate (13) (0.049 mol) in water (1700 ml) and HCI 12N (285
ml) was stirred and refluxed for one hour. The precipitate was filtered off, washed with
CH4CN and DIPE, and dried, yielding 17.7 g of 6-fluoro-1,2,3,4-tetrahydro-
[1]benzothieno[2,3-c]pyridine hydrochloride (interm. 14).

Example A6
Reaction under N, atmosphere. A solution of 1,2-dichloro ethanedioyl (0.026 mol) in
CH,Cl; (60 ml) was stirred at -60°C. Dimethylsulfoxide (3.8 ml) was added dropwise
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and the reaction rmxture was stirred for 10 min at -60°C, then allowed to warm to room
5  temperature. The mixture was poured out into water (250 ml). The 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, yielding 3.9 g of
4-(1,2-benzisoxazol-3-ylamino)butanal (80%) (interm. 15).

B. Preparation of the final compounds

10 Example Bl
A mixture of 1,2,3,4-tetrahydro-benzofuro[2,3-c]pyridine hydrochloride (1:1)
(0.007 mol), 3-(2-chloroethyl)-2-methyl-4 H-pyrido[1,2-a]pyrimidin-4-one(0.012 mol),
Na,;CO3 (0.015 mol) and KI (catalytic quantity) in 2-butanone (100 ml) was stirred and
refluxed overnight. The reaction mixture was filtered hot and the filtrate was

15  evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cly/(CH3;OH/NH3) from 98/2 to 97/3). The purest fractions were collected
and the solvent was evaporated. The residue was dissolved in 2-propanol and
(E)-2-butenedioic acid (1 g) was added. The mixture was boiled and then stirred at RT.
The precipitate was filtered off and dried, yielding 2.00 g (61%) of 3-{2-(3,4-dihydro-

20  benzofuro[2,3-c}pyridin-2(1H)-yl)ethyl]-2-methyl-4H-pyrido[1,2-a]pyrimidin-4-one
(E)-2-butenedioate (2:1) (compound 1).

Example B1b
A mixture of 6-chloro-1,2,3,4-tetrahydro-[1]benzothieno[2,3-c]pyridine hydrochloride
(1:1) (0.01 mol), 1-(4-chlorobutyl)-1,3-dihydro-3-(1-methylethenyl)-2 H-benzimidazol-

25 2-one (0.01 mol), Na,CO; (3.5 g) and KI (0.1 g) in 2-butanone (200 ml) was stirred and
refluxed overnight, then cooled, filtered and the filtrate was evaporated. The residue
was purified by column chromatography over silica gel (eluent: CH,Cl/(CH;OH/NHz4)
95/5). The desired fractions were collected and the solvent was evaporated. The residue
was stirred in boiling HCI/2-propanol. DIPE was added and the mixture was stirred.

30  The precipitate was filtered off, washed with DIPE and dried. This fraction was
converted into the free base, then extracted with CH;,Cl,. The separated organic layer
was dried, filtered and the solvent evaporated. The residue was dissolved in 2-
propanone and converted into the (E)-2-butenedioic acid salt (1:1). The precipitate was
filtered off, washed with DIPE, and dried, yielding 0.82 g of 1-[4-(6-chloro-3,4-
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and Na,COj3 (0.100 g) in 2-butanone (2 ml) was stirred over the weekend at 100°C. The

desired compound was isolated and purified by high-performance liquid chromato-

graphy over Kromasil Spherical underivated silica gel (55 g, 60 A, 5 pm) (column:

2 cm LD.; eluent: CH,Cl,/(CH,Cl,/CH30H 90/10)/CH3;0H (0 minutes) 100/0/0, (10.50

10  minutes) 0/100/0, (12.50 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 0.070 g of 7-[2-(3,4-dihydrobenzothieno[2,3-c]pyridin-2(1H)-yl)ethyl]-1,3-

dimethyl-1H-purine-2,6(3H,7H)-dione (compound 7).

Example B3

15 A mixture of intermediate (9) (0.007 mol), 2-chlorobenzothiazole (0.01 mol) and
Na,COs (2 g) in 2-ethoxyethanol (50 ml) was stirred and refluxed for 3 hours. The
reaction mixture was cooled, filtered and the filtrate was evaporated. The residue was
purified by column chromatography over silica gel (eluent: CH,Cl,/CH30H 96/4). The
pure fractions were collected and the solvent was evaporated. The residue was

20 triturated under DIPE/CH;CN, filtered off, washed with DIPE and dried, yielding
1.75 g of N-2-benzothiazolyl-6-chloro-3,4-dihydro-benzo[1]thieno[2,3-c]pyridine-
2(1H)-butanamine (58.3%) (compound 64).

Example B4
A mixture of 3,4-dihydro-7-methoxybenzofuro[2,3-c]pyridine-2(1 H)-butanamine
25  (0.0055 mol), 3-chloro-1,2-benzisothiazole (0.0089 mol) and NaHCO; (0.01 mol) was
stirred for 1.5 hour at 120°C (melt). 1-Butanol (0.5 ml) was added. The reaction
mixture was cooled, then dissolved in CH,Cl; and purified by column chromatography
over silica gel (eluent: CH,Cl./(CH30H/NHj;) 98/2). The desired fractions were
collected and the solvent was evaporated. The residue was dissolved in 2-propanone
30  and converted into the hydrochloric acid salt (1:2) with HCI/2-propanol. The mixture
was stirred at room temperature. The precipitate was filtered off and dried, yielding
1.60 g of N-(1,2-benzisothiazol-3-yl)-3,4-dihydro-7-methoxybenzofuro[2,3-c]pyridine-
2(1H)-butanamine monohydrochloride monohydrate (61%) (compound 55).

Example BS
35  Acetic acid (0.005 mol) was added to 1,2,3,4-tetrahydro-7-methoxybenzofuro{2,3-c]
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10 grams of the A.L. The solution was cooled to RT and supplenented with
water for injection g.s. ad 1 1, giving a solution conprising 4 mg/nhprofis
A.L. The solution was sterilized by filtration and filled in sterile
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formula X~ ~(R~)A DAIk-N/ ° (1) PCT/ERB99/07419 a N-oxide form a
pharmaceutical |y acceptable addition salt or a stereochemcally 5 isomeric

formsther%;( geln Alk is Cl galkanediyl; nis 1 or 2; X1is -0, -S-,
-S(=0) - ; each R1is mdependentlﬁl) hydr ogen, hal o en, C
1_6al kyl , rﬁtmlogmamaém b-tatrhgdrobengofyreld3-clpyriding hydmcbhmde Ifbrmula RS O

R3 ~N Rz O®loN nllolB\l\"v:a?)(glk%hicd~ citractéﬁ ;Jnd‘th&blﬁfe%pwratecpt@ Qelthd foe ke (~) O
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G ON / (152, rFPNI mé}tue sal phenoxy yde (0.01 mol)
5  in methanol (150 ml) was hydrogenated with Pd/C 10% (1 g) as a catalyst in the

presence of thiophene 4% (1 ml). After uptake of H; (1 equiv), the catalyst was filtered

off and the filtrate was evaporated. The residue was purified by column chromato-

graphy over silica gel (eluent: CH,Clo/(CH;0H/NH3) 98/2). The desired fractions were

collected and the solvent was evaporated. The residue was dissolved in 2-propanol and

10  converted into the (E)-2-butenedioic acid salt (1:1) with (E)-2-butenedioic acid (1.2 g).
The mixture was boiled, then allowed to cool to RT while stirring. The precipitate was
filtered off and dried, yielding 1.80 g (49%) of 1,2,3 4-tetrahydro-2-{(4-phenoxy-

phenyl)methyllbenzofuro(2,3-c]pyridine (E)-2-butenedioate (1:1) (compound 33)

Example B9

15 A mixture of 1,2,3,4-tetrahydro-[1]}benzothieno[2,3-c]pyridine hydrochloride (1:1)
(0.01 mol) and phenoxybenzaldehyde (0.01 mol) in methanol (150 ml) was
hydrogenated at 50°C with Pd/C 10% (1 g) as a catalyst in the presence of potassium
acetate (2 g) and thiophene 4% (1 ml). After uptake of H, (1 equiv), the catalyst was
filtered off and the filtrate was evaporated. The residue was crystallized from CH3;CN,

20 . filtered off and dried. This fraction (3 g) was stirred in water with a little NH4OH, and
this mixture was extracted with CH,Cl,. The separated organic layer was dried
(MgSQy), filtered and the solvent evaporated. The residue was crystallized from
CH3CN, filtered off and dried, yielding 2.7 g of 1,2,3,4-tetrahydro-2-[(4-phenoxy-

55 phenyl)methyl]benzothieno[2, 3-c]pyridine (compound 34).

Table 1 lists compounds of formula (I) which were prepared according to one of the

above examples.
X, R!
D—Alk—NM
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PCT/ EP99/ 07419 wherein one or where possible two or three hydrogen at ons pn
sai d radi caygof3g481 t0 {a-14) each independently may be repl@aeecrdoynrao

Cl _(al kyl or aryl; and aryl is phenyl cqzﬂghenyl substituted with one, two
or three substituents selected from hal 0;” hydroxy, vitro, cyano,
trifluoromgihi—G—t—6abkyl C 1 Galkyloxy C 1 Galkylthia nercapto,

am no, nnnccoeﬁéhcﬂic 1- daXkyWlkam hP, carboxyl, C 1Sehfdad oxycar bonyl and
Cl_6al kyl cgNegqmyd..| 2. A gqonmppund agcording to claiml1l wherein Dis p

radi cal of [foffmul g (a), (b),[(c)) (a)y) <&y, < (o <— )t (k) or
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wherein X2|is |-NRlI1l- and |R11l|is hyjrea Dis @ radical of fornula (e);
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C. Pharmacological examples

Example C.1 : In vitro binding affinity for 0 receptors

The interaction of the compounds of formula (I) with ¢ receptors was assessed in in
vitro radioligand binding experiments.

5  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

10 non-bound radioactivity, 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

15  concentration.

The radioligand used for o o, ttop and iy receptor binding is 3H-rauwolscine and

the receptor preparation used is the Chinese Hamster Ovary (CHO) cell expressing
cloned human oy A, 0pg and oy receptors.
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Example D 2 : Film-coated tablets

........................................

A mixture of 100 g of the A.L, 570 g lactose and 200 g starch is mixed well and
thereafier 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 oil. The whole is mixed well and compressed into tablets,
giving 10.000 tablets, each comprising 10 mg of the active ingredient.

Coating

To a sojution of 10 g methyl cellulose in 75 ml of densturated ethano) there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol
is molten and dissolved in 75 m! of dichloromethane. The latier solution is added Lo
the former and then there are added 2.5 g of magnesium octadecanoate, 5 g of
polyvinyl-pyrrolidone and 30 wl 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 sclution

9 Grams of methyl 4-hydroxybenzoaie and 1 gram of propyl 4-hydrox ybenzoate were
dissolved in 4 1 of boiling purified water. In 3 1 of this solution were dissolved first 10
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.J. The latter
solution was combined with the remaining part of the former solution and 12 |
|,2,3-propanetriol and 3 | of sorbitol 70% solution were added thereto. 40 Grams of



10: 1 & 10: 1 & 10: 1 & OY+3"10% 1 & & ()- * Y+3"10%| "& () -
Y+3" 10% % & ()-, .-, - -{Z8vUAl 12 G109 ()- G 10% $& ()- J G' IDYEARR Q003
D G'109%& ()-! G 10%8ZSZ& ()- (0G' 10%& ()-/-7-L-N-Q//|[: VU4l !

" 1098 ())N%”%#og & ()-m f"10989& ()- 1099& ()- 10¥S$S&' () -PCT/EP99/07419
GLOY&: () 70t vuar 1 -1 100 ()- §10%8! ()- y@ 10%& () -

@ GLOW&' ()- y. 10%& ()- ' f109%Z& ()-sO041111122vU4l bf f#10% ql & () -
Y3! 1090%& () Y3! 1098& ()-y & 109R&' g - 1094.094.0%

L3! 1098& (30 ngwwmpmumssol}/qd)m of water andiDoak.ef aspberry gndomkof ) - ° f
f#10% ! & ( boosebedrif k¥ (v):re ddadd? 1096 1dbié sohutibfdgtd 4G inbiné4ith the TS () -

L$109&S&! N31096# 310% n10%JK

~10% &) &(%)Wa@zl’éa?élﬂgf‘béléu 959 ) %@W& gn.or Uﬁ)ﬂ&)&b@&&&"{%‘i’@éﬂ@&fﬁ&

%! 109%&&' ( Yhe 4cti&S Figdediént(per teayp&;baf@&s ml). UBhe8ting sglbtionlisas ﬁnedﬂiihO%M& 0)-°

v #1096& ( @% o}gty&x&&& ()-Z F! 109%8X&&& ()-- SH310YRX&&' () -

10%RX&s %’“‘ < %mﬂzg 4108X&E , H10YEXE&E ()-g S* 10YEX&E! ()
 LOYEEEE o dohBlon #109&x8X &' () -

: e 4109R& () - YSS109R& S10%&& () -

| 3109&&' ()4 &/@mmsm&th(yj 411@@»@&&@@@@@%@8 PeppOkA rO@ DIFHEWEYE

109&& () - dissdf¥el Rfakai 0.5 k0 %O@a%ex(f))r ?n}é%ll%rﬂ&f&) cé’ol%@l@a’bout 50°C

& ()-3AA AOACALA “AA108X&E S! & () FL0%2&z¢& () - m

f #109@& () there gusngdder] whilsoigring 4 s@mdms@@s%{ &éﬁ@momx memp (and 4

[JES: ig%/g&lzfrz(ﬁls of thé JéQf/Q &'hé kolutio W&Q%@et&so(z%gag/g S lemen)ted V;’-lct)h watgcz gogrL
S m
965! 10%8& % ection ﬁ@&@fg‘g ‘)(’Sg a S‘S”?ﬁi’b RRPTISME ¢ &) % Aé‘ e é%%&&[ .~ 5210

F 10%E&& ( )steriliza@ b iirgtjon ahOFHHRA!ix Jteril@rdORMERES. () - SEGLOYE&E: () -

310%E&8& () - CCCDODCDMD| [ : ~S210 10UR$& ()- 10%M & ()- QLO%"~& ()- 10% & () -
109%)& ()- # 109%E&& ()-MDG'GYGIGQG G [: S210 VY1109E&& ()- L*109E&& ()- 9Y(
109E8& ()- Fs!10%t& ()- /] Fs! 10%<E&<& ()- Fs! 1098& () -t GIJIJIIIIKKKvU410
109&& ()- PIFI10%9% ()-F | FI 109%&& ()-F , &S109%&& ()- 10E&LOE&1OE&

%9l 109288 ()- K. LOMBMWNO| [:vU410 °,-#10% & & ()- , - #109X&X&' () -

10988 ()- @, 109%&& ()- y"109&& ()- y"10%& () - COPPFQQaS| [ : vU410

| SHELO%P&P&E () -  SHHI0%S$F& ()- s@ @ 109KE&KE ()-S , &10%R&E () -

109&& ()-f ,!"109%&& ()-aSASTCTDTETFTSTsTt S210 VY! 109E&& () - &

&10%E&S& () - &10810810& LI@OYES& ()-- 6



109%8&' ()--! S+#10%\ & ()- STTTUMW[:tS210 Y310%E&& ()-g q#10%E&& ()-
W @#10% ()- @ @GHL0%E’E ()- @F 10%E8& ()- Y 10%0& () - WKXZ[ n] | D7t Bl
X #109E8& ()- } #109E&& ()- #1098& ()- #1098& ()- | 10%E&& ()-T

S109E&& () Wi béyadypf 0N | AAA vUA10  g@10% MB' & () - Pl 3! 109a#& ROT/EP99/07419

| 31 1098&' ()- & 1098& ()- 10e$10e$10e$ }3¢10%$& ()-_alJccd, ff|[:vUsl0 g
n' @#10%#y& ()-& s° @B#10%x$a& () - & @BHLOWIAN () - & ~ @LOWNHNE () -

| @L09RE L) | T @L0% % & ()-fffqggYhzhl h\ h| [ NA410 100%100%100%

'y YA#10% YgaEaBs.  yya# 0%1%&- “f L Z#1098& () - f.z#109&' () -

, 1098 () -t K} ?‘ﬁl@%’lﬂv{‘! B SY1008@ () - | @109 () - M

I @10%& ()-M | @1098& ()-M1 1 1090& (%; &109%& () - Tkki m\nno| [ : NA410 10
“fU$1098 WBI & () - xf"$10% $1 & ()- ! & 41004/ %4& ()-s

f$10% L% & ()-s !10% $& () - Bod¥glr sss 10f #D10f #f 10f #f

N 0#10% #f & ()-° " O#109%SBYS& ()-" C o+ 10988 () -

“fU$10%#&' ()-sss tutt' v| ZONAAL0 10 °,  #109K&X& ()-s!v, #10%4 J4 & ()-s
MLOYRE' () - aFY-wkireofosin 3 pharvirdamtiest]y(dccergable 8ddiNor Jalt anastorzgdteanedliy0 10 ° @

L #109RE&E () 5. 0 (s @100 ST & ()-y z 10%& ()- FLO9R& ()-
Y ‘#1%5/5&&' @ﬁ;&zzgﬁi tzmcﬁ@%i’% Y72#109%&& ()-S 510%&&' ()- ef 31#109%6& () -
+1 1098&' () 1 MEYIYLS 109R& ()-[3\V}1}i}}}~bAd10& v &$1092$& ()-"
b&$109&' ( )ris 1Rr210% %8& ()-G < "109%&& ()- G

& 1OYBXE&E ) +3HEK0&) 2h 1 AddQs +. " 10%4& ()-S ~ &S10YRXE&E&' () - "

1 &$10%&! (’Q‘ﬁ bgﬁp]lsg%% (?§ -q%@@@bb/m ()-" " &$109X&& ()-"?vA " an{naT310
2@L0%&E () cadioR&iDMgiepoetently hiBogenOhetegen| 01" daligbgrarodlydrosy dr) -

s . #103@(&&@%.@1(@%& ()-nH [:aT310 " yYSH1098& ()- " yYS#10% & ()-
PYYS#10%-& | R ()- @10% $& ()- F!1094& ()-1{Z9, 310;% n  &#10%
% & ()-  &MLOW4 eAdRcal PE For@BOURR () - | &#10%&' ()- 0 yYSHL0%6$6& () -
“YYSH109%4:04:& () - 67i b@10; % RS #10%HDHE ()--9s10% 9% & (P- P! 10% % & () -
110% % & ()g? & A0% % & (o 1G; % 10; % i f 90;%!f#10%&?&' O)- @

10% % & () - ?E?#l /cf%&'()ﬁ@ ; # &) N0 W10% Y& () N—"

#10% #l & () - -pX: {X9@10; % Nn"ﬁ#l TLAC "fj%}(})%/&(

U #109@HE KY - YT #10% j &RE) i 0%48& “WHTUIOR ( S210

gyl #10% %&' () - () - 310f 9% 1f 9% 10f %

“7G'10% % & ()-S- 1 7G'10% & ()-S {Z8tS210 g! &$10%HE& ()- ~#10% % & () -
~ #1008 () - ! ZHAPWWE () - " ylH#1098& ()- Vv ylk#10%& ()-' @()*+8{m Q01
y&@O0%&& ()o 10i, i 10i i 10

ri0
X

N
Q \ N 1|18 ‘7¢N e xS NN
- e
X3
(&) H (8 (h)

x& AN O\ o -
=

O @ k)



i 1T&P10% i & ()- O &PLOWNUNG () - &PL0Y%EYBE& () -  &$PL0%HE () R 2003
8Dl Xc_{Z9_ Q1 ', #10%S&S& ()-i z ,#109NSN& ()-!I, #10%@&' () - 8#310%9& 68
S109%&& ()- 11 10%&R& ()-Yd{Y8_ QD1 "*10%R& ()-! @H#L0Y& ()-s i @B#10%&z& ()-s
} @H10YKNA%0khars! CBHL09X+ X+ & ()-s ° #10% & & () - yWs_Q01 PCT/EP99/07419
1 1109&' ()--!110%& ()-!110%& ()-! 1100/&'% U *109%& () -
W' *10%+& ()-!"& dCG% ! 110%&' () - 110%& 5W\
V11109 ()-11109%& ()-!110%& ()-*+,-./0n8_! 1109%6W \
\ 1109 () - 1109 ()- 1109 ()~ 1108 - 1109 () 012345?@L/ 110%& ()-! 110%& ()
- 1109%& () - LAY () - 110%& () 110p:
% ()-!110%& ()1 11098 -
\ 11109 () -=5 |
\ 1109& ()-{1109& ()- 1 & (R'L109& () Novafe () -
, @O0Y%d#& () 1094#&'0) - , ' 10%A#& () - 2(zZY8W515 h A
1090 T& O-/ 0N 10% " & ()-/10M 10%JU& ()-/ 7"~ 109%#& ()-/!20N 109%& ()-/
N 10%& () -TA Ay xVBW515! BN 10%psps& () -/ @A 10%"5& ()-/-PE A
109 () -/ '\herdfd? & ()-/ " 10%Yg&' ()-/!" 10%, & ()-/xVAWS515!j~
10%& ()-/!'4" 10%
each m mdependcntly is0, 1 or2;
X5 is -O- or -NR11.;
5  each X3 independently is -O-, -S- or -NR1L,

X4 is -O-, -S-, -CHp-S- or -NR12-,;

X5 and X¢ each independently are -CHp-, -O-, -S- or -NR11-;

R2 is hydrogen, Cj.galkyl, aryl or arylCj_galkyl;

R3 is hydrogen, Ci1-6alkyl, Cj-ealkyloxy, C1-6alkylthio, amino or mono- or

10 di(Cj-galkyl)amino;

R4,R5, R0, R7,R8  RY,R10 R1l and RIS each independently are hydrogen or
C1-6alkyl;

R1Z2is hydrogen, C1.6alkyl, C)-galkyloxyCj.-galky! or pyridinylC}_galkyl;
R13 R14 sand R16 each independently are halo or Cj.galkyl;
15  R3 and R% taken together may form a bivalent radical -R3-R4- of formula

\ X

-CH»-CH2-CH»- (a-1);
-CH)-CH)-CH»-CH>- (a-2);
-CH=CH-CH2- (a-3);
-CH7-CH=CH- (a-4) or
20 -CH=CH-CH=CH- (a-5);

wherein one or two hydrogen atoms of said radicals (a-1) to (a-5) each
independently may be replaced by halo, C1-galkyl, arylCj_gaikyl,
trifluoromethyl, amino, hydroxy, Cj-galkyloxy or C1-10alkylcarbonyloxy; or
where possible, two geminal hydrogen atoms may be replaced by Cj.-galkylidene

25 or arylCj.galkylidene; or
-R3-R4- may also be
-S-CH2-CH>- (a-6);
-S-CH2-CH7-CH>3- (a-7);
-S-CH=CH- (a-8);
30 -NH-CH2-CH»- (a-9);

-NH-CH2-CH>-CH»- (a-10);
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D is a radical of formula (d) wherein X7 is NR!. andR11is hydrogen; orDis a
radical of formula (e); or D is a radical of formula (f) wherein X3 is -S- and R8is

30 hydrogen or C]-6alkyl; or D is a radical of formula (g) wherein X4 is ~-CH»-S- or -

NR12. and R12 is Cj_galkyloxyC].galkyl or pyridinylC1-6alkyl; or D is a radical of
formula (h) wherein X5 is -O- or -S- and R10 is hydrogen; or D is a radical of

formula (j); or D is a radical of formula (k) wherein mis 1 and R" is halo.

35 7. A compound according to claim 1 wherein the compound is
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or a N-oxide form, a pharmaceutically acceptable addition salt or a stereochemically
isomeric forms thereof.
10
8. A compound according to any one of claims 1 to 7 for use as a medicine.
9. The use of a compound as claimed in any one of claims 1 to 7 in the manufacture of
a medicament for treating depression or Parkinson’s disease.
15

10. 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 7.
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wherein W' is a suitable leaving group and D, Alk, X1, n and R' are as defined in claim

10 1, inareaction-inert solvent, in the presence of a base and optionally in the presence of
a catalyst;
b) N-alkylating an amine of formula (IV) with an intermediate of formula (V)

X
N RE ! :
(R
S O S &
X3 H —_— N-Alk~N <
= N-alkylation X3 %
) aIv)
(1-H

wherein W2 is an appropriate reactive Jeaving group and D, Alk, X1, X3, n,R' and RS

15  are as defined in claim 1; thus forming a compound of formula (I-f).

c) reductive N-alkylating an intermediate of formula (II) with an aldehyde derivative of
formula (IV)

reductive

\/(R n N-alkylation
fosiost
an
X 1
(R')q

-0
wherein Alk’ is C;.salkanediyl, pisOor 1 and X1, n and R' are as defined in claim 1,

20 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-f);
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d) and if desired, converting compounds of formula (I) into each other following art-
known transformations, and further, if desired, converting the compounds of formula
(), 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.



