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PCT/ EP98/ 02136 1, 2, 3, 4- TETRAHYDRO- BENZOFUR( 3, 2- c] PYRI DI NE DERI VATI VES The

present invention concerns 1,2, 3, 4-tetrahydro-benzofuro[ 3, 2-c] pyridi ne

]Eieri vat i Ve%’(f”@s%g\/i ng central a2-adrenoceptor antagoni stp@fiboiobise |t
urther relate their preparation, conpositions conprising them and

their use as:a nedicine. Central a2-adrenpoceptor antagonists are known to

i ncrease noradrenaline release by bl ocking presynaptic a2-receptors which

exert an inhibit il%,&—@Wﬁﬁb—ﬁﬁﬁz@?ﬁﬁ@fﬁzﬁﬁﬂgplﬁﬁ‘bﬂﬂWAt‘%tW%Sm tter.

By increasing the’ noradrenaline concentrations, a2-antagonists can be used
clinically for the-t+reatrenrt—or—prephiH-ad-s—of—depressi-enr—eoaghi-d ve

di st ur bances, Parkinson's disease, diabetes nellitus, sexual dysfunction
and i mpot encepy el &Y AfnliH £o%8éiﬂ+ f&@%@é& Eil%abegﬂ&ur%bsﬁgﬁgﬁdi{x@h&{vﬁgvésp
d bed “th a h
def i 3{eﬁcgeSEh%hasé%&éh@@aaﬁéﬂﬁv&%ﬁ@wﬁ%%g%-' B e PR nervous

system The Wﬁ&oﬁfp_oﬁh@m%a?ﬂmg ihemend tep use & Agsdénand have a
specific and selective binding affinity for the different known subtypes of

the a2-adr eNASARAIS adrkndReptbhratAists AR O 1 e AU TRAARARARIrclc B bYNC

pr esent mven};l h concerns the co ouglgs of f_%}r‘rrul a er{]%ytﬂ)g N-oxude
forns, the pr? 0 G2 TECeB LD SnecapHPIERg el gyt fpe release o

st er eochd@i cah¢ peurstamsmitier.f By insreasing tho horaddenaline nonc2iitrations oh-aRfagomifts i S

I ndependent |y hydrogen, . hal n, err] alkyl.. nitro, .hydroxy or Clerr]
al kyl oxy; Al K3 e&f%rcﬁfmgﬁk@ﬂgﬁitﬂ?i, eht ‘Jr?roflﬁ%lﬁhﬁ?%%pféémiﬁi cggm&/ve

2- benzi mi daz dlisthrbaikies Batkinson'’s disodsodiab@tey meBitusasexual dpsfimetibn dmtimpbtengear r |
[err WO 984dnagdintraccular r pressure, and diseases related to disturbed enterokinesia, since all

R e TG R

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 vp-adrenoceptors, i.e. the 03 A,

opB and cyc-adrenoceptor.
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The present invention concerns the compounds of formula
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the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically isomeric¢ forms thereof, wherein :
25  each Rl is independently hydrogen, halogen, C1-galkyl, nitro, hydroxy or

C1-4alkyloxy;
Alk is C1.galkanediyl;
nis1or?2;
D is 1- or 2-benzimidazolyl, 2(3H)benzoxazolone-3-yl or a radical of formula
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.5 Rlerr] is hydrogen, C[err] alkyl, Clerr] alkyloxy, C[err] alkylthio,
am no or nono- or di(C[err]alkyl)amno; Rerr], Rerr], Rerr], Rerr],
Rlerr] , Rerr], Rerr] and R err] each independently are hydrogen or
Cerr] al de sﬁgﬁgr] is hydrogen, Clerr]alkyl or aryl; orpdfieposidigér] and
Rlerr] taken together may forma bivalent radical -Rerr]-Rerr]-
formula -CH err]-CH err]-CHerr] - -2- (a-1); -
-CH err]-CHerr]-CHerr]-CH err] - (a- 2)' -CH=CHCH err] -
(a-3); -CHerr]- CH:CH- (a- 4) or 15

- CH=CH CH=CH- : 5) T 4 hydrogen
atons of said rac&P-eza-l— (a 1) to h—l ndepe ) e repI aced by
hal o, Cerr] alkyl, err] ,xtrl fI uor onet Ty hydr oxy,

C err]al kyl oxy or C[err] al kyl car bonyl oxy; or where p033| e, ‘two gem nal
hydrogen atons may be gepl aced by C{Derr] al kyl i dene 2(&)%_< or aryl(err]
al kyl'idene; or -Rerr]-Rerr]- may also be -S-CHerr] [err] -

(a-6); -S CHVBTRI. CH err]-CH err] - (a-7); -S CH=CH
(a-8); 25 eacth Dpeaitbndly riprésehs O, 5or NR12; _ (a-9);
(ng%*[ eril- g ;fdlog‘ék'[éf %ellkyl aryl orarylClLgallyl; 1(233‘ 10); SN+ CrECH

(a-13) or5 30R7is hydrogem&lssalbll C1-6alkyloxy, C1-6alkylthio, amino or mono- ¢ra- 14) ; wher ei n
one or wher egipOfghlRYBarhing; or three hydrogen atons in said radicals (a-6) to

14 h | k | ;
6\% 983 42287 hEdRegj‘i{%dﬁat{{g nY(y Rlﬁ ang Rllileac a/epe d%atrl} arija1 hya/mgtg)nr orar y and
PCT/ EP98/ 02186-6alkyliaryl i s phenyl or phenyl substituted with halo or Cferr]
al kyl . As usgﬂléﬂydt,@g%nf@{ BRI af@fdrni tions the termhalogen is generic to

fluoro, chlor nmo and i odo. The term errl agkxl defines straight and
br anchedl®at B &p@& [{3kgR degether may form a bivalent radical -R--R*- of formula
-CH2-CH2-CHa- (a-1);
-CH2-CH2-CH2-CH?2- (a-2);
-CH=CH-CH?2- (a-3);
-CH2-CH=CH- (a-4) or
15 -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, arylC1.6alkyl,
trifluoromethyl, amino, hydroxy, C1-¢alkyloxy or Ci-1(0alkylcarbonyloxy; or
where possible, two geminal hydrogen atoms may be replaced by C1-6alkylidene

20 or arylCj.galkylidene; or
-R3-R4- may also be
-S-CH2-CHaz- (a-6);
-S-CH2-CH2-CH2- (a-7);
-S-CH=CH- (a-8);
25 -NH-CH2-CH2- (a-9);
-NH-CH2-CH2-CHa- (a-10);
-NH-CH=CH- (a-11);
-NH-CH=N- (a-12);
-S-CH=N- (a-13) or
30 -CH=CH-O- (a-14);

wherein one or where possible two or three hydrogen atoms in said radicals (a-6)
to (a-14) each independently may be replaced by C1-galkyl or aryl; and



5 carbons, having froml| to 6 carbon atonms such as, for exanple, nethyl,
“ethyl, propyl, butyl, 1-nethylethyl, 1,1-di methyl ethyl, 2-methyl propyl,
pentyl, hexyl and the like. The termerr] alkyl is nmeant to include
Cerr] alk al s and the hi gher honol ogues thereof 10
car bon atoﬁ%’%ﬁ@%ﬁ for exanple, heptyl, octyl, nonyl, hﬂ%%ylagﬁ%?thg
i ke. The terwrC[err] al kanedi yl definesgbivalent straight or branch.
chai ned 10 alkanediyl radicals having from1 to 6 carbon atons such as,

for exanpl e, I 2 r ediyl, 1,4-butanediyl,

1, 5- pent aneda{;ﬁs% g%ﬁg&@%ﬁ%@w}’t&hﬂ%i(ﬁ éﬁ(gpt erm C[ err] al kyl i dene
defr nes bival ent strai ght or branch chai ned al kylidene radi cals having from
1 to 6 carboAsasahs thaforegamg definitiensahpieen halogdn/is gereric ¢d fiydrochbxioro,

1- propyl i dengromo fHétiwdd. dﬁféﬁtemilCP%Hlkyﬂ defiffestraikht HPBAdcRETQLARED hyto ] | ke.

The addition salts_as nentioned herein are nmeant to_conprise the

t her apeut ¥ caFhons havies em;litp §iratban atomsShgh anfog Frample. sasthyd HYS 0§9P%or nul a
(1) are abl ebtyl,flomethylethyl, d ipdimpthyitis], Seincihylpaipel) pasyl, hexyl smdahpliee.

i nor gani ¢ acigs 1. ?@antw%ﬁﬁbﬁt io%@lﬁd%zneﬁkﬁ radwa@srﬁﬁ%@mg&r%mbm &brom ¢

acid; sulfuric; nitric, phosphoric and ke acids; or ani c

aci ds such adghergashawing e &0 casban atems sich p& ke %amalydre@w,a@%mnylr 6&9&1 c,
pyruvi c, oxaland thertikkeorihe, tersuC tigatkamediyhiefines bifvalnmtrsireightaibranch tleaidedr i C,

Si t{): ﬁenggfjr?ﬁ%ﬁ éﬂl;’lcyc an CE]’agshﬁcf'}l”1 fﬁggbogﬁﬁtﬁiﬁg‘ggﬁfI:fg{]?xgmp}oea%thglegrfd t he
li ke acids. d@-ethauediyhHat-prepenedivbd +?Ut&l?é%t1§'bpﬁlt@@élwt il érhexanediyl and

nmenti oned heitles likeh thederar @1.@hlkmhdmadd;ﬁmmbxvdnmrsumghtdté’rmhbclaqmdtailkyfkﬁbqe active
non-t oxi ¢ base a,netal or eaddtlo alt for,ns which

art am
the conpounddaipa nvate 5 176 8RB blims Sion by BF e, Byt conBRn ot 'y
be obtai ned Bypropditiensd lttméldemrﬂm@mbdme f-bﬁﬂlﬁ%tle(am‘ thedikeai ni ng aci di c
hydrogenl&tons with appropriate organic and inorgani c bases such as, for 30

ex arrplt ﬁ It h tehﬁ@m&hﬁﬁkai@'ak fnenfidiRd Akl dre ABSht W&dﬂtbl‘r]ﬂé h@khd?@legﬁéaﬁyga?}ﬁt Sr y
e. g. e li | S ca alts.an e like,
salts with o g Bsg‘ét"é‘g‘]s b et??&‘pﬁglhr@%?ﬁ?rﬁlé‘m 'tﬁﬂ?f“s Piani ne,

hydr abani ne s@bropriataadids.shetsaswfor hxamls gnarganitsacidssheheas Jyfirohaliesids] &g.

ar gi ni ne, | ysjyafocadeicoh By drbllﬁﬁmlc(i%mlgﬂﬁﬂic}’m&@ gh&ﬁdncfaﬁﬂﬂﬁlﬁé@mﬁﬁ gtonverted

by treat ignt WLk ob. aBar ODFL AL e BN 01 i ok i Sud pSEEC ¢ O

PCT/ EP98/ 02 1maheﬂ.mﬂmc,tsegmxe.dnhlmc,cfnmam, tmakis, tadarit, ¢iviceinathbuesalfalis o
conpri ses theusRbMMoaR, WdzEdstiftfic, p-toluenesulfonic, cyclamic, salicylic,

p-aminosalicylic, pamoic and the like acids.

25  The pharmaceutically acceptable addition salts as mentioned hereinabove are also
meant to comprise the therapeutically active non-toxic base, in particular, a metal or
amine addition salt forms which the compounds of formula (I} are able to form. Said
salts can conveniently be obtained by treating the compounds of formula (I) containing
acidic hydrogen atoms with appropriate organic and inorganic bases such as, for

30 example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
sodium, potassinm, magnesium, calcium salts and the 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.

Conversely said salt forms can be converted by treatment with an appropriate base or

35  acid into the free acid or base form.



_conpounds of formula (1) are able to formand said sol vates are nmeant to be
I ncl uded within the scope of the present invention. Exanples of such
solvates are, e.g. the hydrates, alcoholates and the like. 5 The N oxide
forms of th unds of for rrula (1) are neant to conprig p&;oz_,,gorrpounds
of forrrulav??%g rein one or several nitrogen atons are om% | zed to the
so-called N-oxide. 10 The term stereochenmically isonmeric forns as used
herein defines all the possible isoneric forns in which the conpounds of
formula (1) 1ol e d, the

chem cal des?g%a %&m?ygghﬁ%s aﬂé ?%Mbﬁ? ﬁ?({‘(%] gttﬁéseo%& ghfhgm bl e

st er eochemi c@ﬂ’ml}oqﬂ%ﬂ@ﬁé“l#@ A%e abledp form WGN@@’(‘!@‘Q& &P mcat to be mh@igd er eomer s

and enanti orremmrﬁhegdwebﬁmb reaahﬁﬁ;uh@dn HExamples besuch solveFar®fe.d R conpounds
of formula (Lé ?@'Foﬁ exi s ‘their tautomeric fornms. Such forns

al t hough %f?)‘fa 1 @aﬁchfﬂ ctg? ‘in the above fornula are intended to be

I ncl uded within the scope of the present invention. 20 Whenever used
her ei naf t er , The:y-axéderfornmef deacbmpotindsef formala (D)ar¢ means tagompoise thosaude al so t he

N- oxi de for Wsomgmdpbmmem whédeln)on8 6f St ADhifro @ GtdnksOffe SAlzSI R1Kk 2l |

st ereoi soneric A speC| al group of conpounds are those conpounds of
formula (1) ﬁ%é‘?’@fl%’sﬂm and 25 Rl err] is hydrogen, halogen, (err]
al kyl or nitro. An |nteresti ng group of conpounds are those conpounds of
formul a ((D) Whetamimtunedchcmxcaﬁ}dlsﬁfmicrfprmsashlye& legein defoiek oll the foksie o, net hyl
O ol 110 MOEBrRA Chif o lopolis A BARI D ey o ee&errﬁg&s Rutlefiwige 2N

Rerr] is rret est s are t ose
conpounds of MeBPPRAdPr dnd} cmﬂ’eﬁﬁcwﬂ desidoadon F empoundsienpies, fhe ghiure of
1, 3- pr opanediall lppssihlé sibrebetrarically isometic Sermsmaﬂlmnttwés coﬂamliﬂg Ahot her

|nterest|ng formula (1) 35

wher ei n ggagggeﬁ%eﬁ%gggwﬁe%ﬂ&*%zoxazoﬁgne ‘Ré or D |s a radi cal
of formJIa( vvhereln Rlerr] is err] alkylthio and R[err] err]

al kyl ; or whexoBePifesompoypds ‘ﬁ[f%fF%a @} may %}R%W%%@m&utwmdpm% Fyal ent

r adi cal of f donmd dthoaghi’notexplicitiySipdicdted i the abvee formulardinebnaeio bet ons of said

radical s eachy | pHARGRR el slogtf chrdBhl dealloRy hal 0, WO 98/ 45297

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

A special group of compounds are those compounds of formula (I) wherein n is 1 and
25 Rlis hydrogen, halogen, C1.6alkyl or nitro.

An interesting group of compounds are those compounds of formula (I) wherein n is 1
and R1 is hydrogen, chloro, fluoro, methy! or nitro, more particularly R! is hydrogen;

or, wherein n is 2 and R is methoxy
30

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

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

35  wherein D is 1-benzimidazolyl; 2(3H)benzoxazolone-3-yl, or D is a radical of formula
(a) wherein R3 is Cy_galkylthio and R4 is Cy.galkyl; or wherein R3 and R# are taken
together to form a bivalent radical of formula (a-2) or (a-5) wherein one or two
hydrogen atoms of said radicals each independently may be replaced by halo,



~(errJalkyl, arylClerr]Jalkyl, trifluoromethyl, am no, hydroxy, Clerr]
al kyl oxy or C[err] alkyl carbonyl oxy; or where possible, two gem nal
hydrogen atonms nmay be replaced by (Jerr] alkylidene or aryl(ferr]

al kyl i dene i val ent radical of fornula (a-6), (a-7)pcfgpshlogizéd- 11) or
(a- 14) wh sﬁ&%#fe or where possible two or three 5 hydrogen atans i n

sai d radi cais each i ndependently may besreplaced by CJerr] alkyl or aryl;
or Dis a radical of formula (b) wherein R[err] and Rlerr] are (Jerr]

al kyl; or D Sgafic rogen; or Dis
a radi cal Tle ’Iaa%l?gfﬁl rein éf%tf;ﬂadﬂﬂﬁ g[e{ ghk@ ?Xf alkyl; or D
is a radi calClomW?‘ﬁ‘{h"&Y](’& Of AbEwRi RS le PP gF@“‘é’r Bydrogen atgmsgnay beadi cal of
formul a (f) repisoedibn O{-eaﬂcyﬁdamdarMr.balkmd&ydrwgbivamt raficklof #orit@id cal of 10

- f | Par t | d:
are thoss b SBbURAL G TeTHl i-ﬂ‘ Wighein apor e Bp %%?ﬁ%ﬁif% one-3-y1 , or
Dis a radi &xfrogen stempin sid raglicals eachiipdependently may hereplacedbyoChoalkrasrr] i s

met hyl ; or \&'ﬂﬁf@*mxﬁﬁﬂfch(ﬂ%i'nﬁﬂ@@bﬁvh&‘éﬁikii&ﬂfk&ﬁeﬂﬂg?ﬂ(yl%rm%w a bival ent
radi cal of 15 fornula (a 2 wher ei_n one _or ‘%;Iro en atons
%ﬁ@nﬂ ds

each i ndeperdflifat o)L hyAragenpor %\fﬁa]’méllﬂq’m @ Pheritcy| oxy,
aryl ([ err] alﬁcylhydmgmfdm(b[rmuhgﬂblsammoal@ffmtadzywhmm s eryly drl®® gem nal
hyd t d d

o7 e Uaken 1 quBeise DEBRRIE el %%f?%dd? SHo8GE hr Bl fistigel of o 7). (o
8), (a-19) dJdermula (m))wherein XiinS epdRot iskieedkylossi bl e two or three hydrogen

atons are 20 replaced by CJerr] alkyl; or Dis a radical of formula (b)

wherein R erg c%ih‘i‘h ‘p’&&rlis@x%%&%%&%oun%dRohﬁul&‘}(l’j?ﬂEx% D(i)% formila (c)

wherein R[err d) wherein R err]
i s hydrogen;2 benwaaplmoﬁ-&lapr Biis 3 pdical of formulafap pherein Ry jsgneghxithic onnect ed

to Alk in trmd&%@mcthymr@dhefehekbmm‘i e ke fitigethy: todormba bivaRnf gicgialf of

f or mul a 4 r al of
gl ra gﬁﬁﬁ ;Eyé%{, %ﬁg aﬁq{mge eﬁdaﬂgg,da G

f or mul a r 3 ounds

are those cc%ﬁffﬁabg}}ﬂ" g lﬁy gen and D

is a radi cthYdfOWoomhqel(laWO sﬂem | hydrjgen atpms axg rsqleqed]bytaeuﬂénsalkghddner forma

bi val ent rad n r, t rogen

2t oms each 30 HREEL R Wi o b SpndieHIEEE B AR el te RO

aryl met hyl , & (afm@r W)hyherenamerm vdxerqwﬂblﬁywo or thigiedyéiogen stomgerei nal

hydr oger2gat meplaea@yepgﬂmdom i patieal f Yoremuds (bpwhetBinRUaridRE ark envihiydget her

forma b|vale radi.c f for 14)
wheren_one G iR dbmnis Eaburig) sbbdplts gt isd @H&%ﬁ@’?@ﬂ? Bed by
met hyl . 35 MuberejnRS is hydrdgam opDunasmdaakof formula (¢) wherein RY is aryl connected

to Alk in the 4 position of the piperidine moiety; or D is a radical of formula (f)

wherein X is S and R10 s hydrogen; or D is a radical of formula (g) wherein X is S
25  and R11 is methyl.

Preferred compounds are those compounds of formula (I) whereinn is 1, Rl is
hydrogen and D is a radical of formula (a) wherein R3 and R4 taken together form a
bivalent radical of formula (a-2) or (a-5) wherein one or two hydrogen atoms each

30 independently may be replaced by halo, methyl, methoxy, arylmethyl, trifluoromethyl,
amino or hydroxy, or wherein two geminal hydrogen atoms are replaced by
arylmethylene; or R3 and R4 taken together form a bivalent radical of formula (a-6),
(a-7), (a-8), (a-11) or (a-14) wherein one or where possible two or three hydrogen

atoms are replaced by methyl.
35

Most preferred compounds are :
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(o3}

3-[2-[3, 4-di hydr obenzof uro[ 3, 2-c] pyri di n-2(1H) -yl ] et hyl | - 2- met hyl - 44 pyri do
- [1, 2-4a] pw 4% g3~ 4-one; PCT/EP98/02136

6- [[3 4-di hydro enzofuro[3 2-c] pyridin- 2(1H) yl]ethyl]-7-nmethyl -5H-t hi_azol o
- [ 3, 2-a] pyri:m di n-5-one; -
6-[[3, 4-di hydrobenzofuro[S 2-c] pyridin- 2(1H) yllethyl]-3, 7-di methyl -5Hthia
zol o-

3-[ 2-

[3,2-a . _ 9.
(3, 4-d hggr[ b ﬁ?*& Aoy AR I A EEPYG: oyt - 4 py
rido- [1,2- a the N-oxi des, the pharmaceutically acceptable
addi tion sal ﬁs[[iﬁﬂdﬂwtlmbettzefmq@ﬂmm;Gﬂiﬂ-Mleqliﬁhillﬂ-ﬁamdtyl;-SHhEilaﬁﬂé- 10 The
conmpounds of % Wb an gener aIIy be prepared by N-al kylating a

1, 2,3, 4- tet enzo ut ano[ 3 ridine derivative of formula (I1)
W h an ob iy Kl rodmermo e DO K-S YRy i WS st o

descri bed i n [5;P-afhybinfidid.526e; EP- A-0, 070, 053, EP-A-0, 196,132 and in

EP- A- 0, 378, 2
répr esents a?ﬁ&%idlhxdr?bﬁoggrg 3 2'%][1’ e%?kﬂ”ﬁﬁ% suc }nggx(y 'Mg ygé\% | e,
hal o, e.g. cH Ta%ymndmdwm thgébﬂxuéqa; th@nl;qrmgﬁuu@aﬂg acqeptahlerdditipn gaissl oXYy,

4- et hyl benz%gwsi@mwmgﬁomeﬁaoﬁmﬁe@aﬂ the followi ng reactions, the
reactioniproducts may be isolated fromthe reaction nmediumand, if

Che art such the Satnpphiids of fimaiBichn prbatly B8 pRpaen Y A Rrlstiig 1 25470 11
chr omat ogr aphgtrahyeiee- mmfomdé.ﬂlpir@imeaivéd\)e ofifirmada(TDwiith an atkythtingl of
formula (e), %&ﬂf@ﬂﬁéam Eslioding thd r&eau%@écéﬂea@nwmwobm@s" epared by

depr ot ect, 10 . N Q5! B LSk eﬁ&b‘%‘ig&yl ks sarbony! g oup.

and subsequently N-acylating the resul ti ng inter rT'eQIaﬂ{}, W th an acyl
|

derivative of forrmula (V) wherein W brop ate reactive |eavi ng
group such as, for examphe# a hal ogdn. 3 | 45797 @
PCT/ EP98/ 02136 - 7- [err] P e
H
15 (n (1

In intermediate (III), W1 represents an appropriate reactive leaving group such as, for
example, halo, e.g. chloro, bromo or iodo; sulfonyloxy, e.g. methanesulfonyloxy,
4-methylbenzenesulfonyloxy.

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

The compounds of formula (I) wherein D is a radical of formula (¢), being represented

.25 by formula (I-e), may be prepared by deprotecting a N-protected intermediate of
formula (IV) wherein P is a protective group such as, for example, a Cq_gqalkyloxy-
carbonyl group, and subsequently N-acylating the resulting intermediate with an acyl
derivative of formula (V) wherein W2 is an appropriate reactive leaving group such as,
for example, a halogen.



The conpounds of fornmula (1) wherein Dis a radical of fornmula (f), being
“represented by fornula (1-f), can be prepared by N-al kyl ati ng an ani ne of
formula (VI) with an internediate of forrmula (VII) wherein WB is an
appropri at g"‘; 54 ve | eaving group 5 such as, for exanpperrkposihtdzegen.
[err] The n%s?l%nas of formula (1) may be converted into each other _
foll ow ng art:--known functional group trgnsformation reactions. 10 The
conpounds of formula (1) nay al so be converted to the correspondi ng N-oxide
forms follow ng art-known proce es foy converting a trlvaI@nt nltrogen
into its N-oxide form Said{m%'reactlon may ge I ®arried
out by reacti t he st i NN ol la vmth rfopri ate
organi c or |ﬁ$‘§y§m e—HRer oxiafe. Approp rm a{om des %onpn se,
for exanple, hydrogen oxi de, al kal i>hEtse 15 earth al kal i ne netal
per oxi des, e.d¥) sodi um peroxi ¢®, potassi um peroxi de; gppropriate organic
per oxi des may conprise peroxy acids such as, for exanple,

benzenecar b?ﬂger - Cobipotn afdg%rg{uw 1 Qhe?ém? ista%cﬁgal %Fﬁﬂ'ﬁﬂﬁ(iﬁr P&Eéfei}égén(icé"c' d.

e.g. 3-chlo 0 erox hol ¢ “aci d

per oxoacet i co¥aformulagl- %?%mffé@d\éélky u@ﬁ a‘t Hripe Bﬁm“hﬂl)d’ﬂ&ﬁkl de.
Sui t abl e sol mepinsdiae ®f fdrmmaewanwhemm is wedpropria@weictigd leatial Sro

et hanol %nd %Qﬁﬁ%ég eQ égrgﬁggé)e t ol uene, ketones, e.g. but anone,

hal ogenat’ed i chi or orret hane, and m xtures of such

solvents. A nunber of 1 nternedi at®s andlstartl ng materials age comercially
avai l able or are 25 known u kCch may be prepa /d('m,g to

art - known 0gi es \
PCT/ EP98/ 02186 | warrpT\a,Ansorre = ’;% rmM(111) and
thei r prepar aon% are d€scribed in EP-A-0, 03 EP- A- 0, 070, 053

EP- A- 0, 196, 132¢vand i n EP- A-0, 3¥8, 255. 5 I nternedi atgg of formula (I1) can
be prepared foll owi ng the procedures described in Cattanach C. et al (J.

Ch S 1971 5 t hi tsi kl... Soed

1079 (). pThergonihinlEsoF e [T BB ereg il bRl Ry e Srs™rs)
247). A partflmeh@mggﬂnpﬁemf@mﬁ@m@aﬁmﬂbthe preparation of internediates of
formula (11) is 10 depicted in schene 1. Schene | [err]

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

15  orearth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example,
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. terr-butyl hydroperoxide. Suitable solvents are, for example,

20  water, lower alkanols, e.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g.
2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

A number of intermediates and starting materials are commercially available or are
25  known compounds which may be prepared according to art-known methodologies.



Step a can be perforned anal ogous to the procedure described in tetrahedron
" (1981), 37, p 979-982. Benzofurans resulting fromstep ¢ have been used as
internediates in US 4,210,655. The further reaction steps are anal ogous to
the reactign 5)%%2 dures 15 described in US 3,752,820. Ap¢prpalorise! V.

i nt er medi atty ormula (I1) can be prepared using the reaction steps
depicted in schenme 2. WD 98/ 45297 -8-

PCT/ EP98/ 02136 -9- Scheme 2 [err] Step a can be perfornmed anal ogous to the

e per for ned %%éﬁé  orfESehe ‘(f‘y“’?‘k&%@ﬁ“;gﬁ@é’é‘@% 3 dnd ety Pebacifihoa °P 258)
29(9), p. 1c9escrbpdon Eoh0L57 2165 3o EPafy- 096032 rBdiped 5  anal ogous

to the ones BPsA-0j378d55.n J. Hetercycl Chem (1979), 16, p. 1321. Sone of
t he conpounds of forrmula (I) and sone of the internediates in the present

st er cochen cainpfeof iah @) Euf SR An6aE B0 BbAlleet Wiskneain 1 oy o
can be obt ai ﬁfétﬂaﬂg‘}h Enet ad (pIGher: Sen(®s 1970, P53a6Q) Kartarhoverlo C6hiny. stergisikl.

exanpl e, di agb&tiO159NBY, p 1998-1080) I8P RAIAIs6H \b)EtBhYIQbE‘r@tEmS’Etll”ﬂ%lﬁ Uemm@s
sel ective crystallization or chr omat ogr aphi c techni ques, counter

Enantf oner o A RisyheRAronE S P bR ReH of i miedfipere Ff S ng sai d

raceni ¢ i@ xt depdeteduint Scheroé 1.abl e resol ving agents such as, for exanple,
chiral acids, to mixtures of diaster88#edic salts 15 or conpounds; then
physical ly separating said m xtures of diastereoneric salts or conpounds
by, for exanaye, sexlaectl ve ceystallization®er chronmat ogr aphieb. t echni ques,
e.g. liquid c graphy_an i ke qet inal Ly ting
sai d separ at emt ereguer| c@ti;ors,epp m&%gt hgp @omdu ng
enantioners. 20 Pdkte stereochemi®ally isomeric forms of the c mpounds  of
formula (1) may also be obtained fromthe pure stereochem cglly|isoneric

forms of the appropriate internediates and starting materials, provided
that the inter \{enl ng reactions occur Ster eospem fically. ® yne pufe and m xed

st er eocheni calf |s meric of ftf ~CO ounds of for are
i ntended to belée d;»y@%l- Hhe—sdop dher present 2b i Prvemt-Pon.
(+] |9 N stept F 0 stepe

l stepg
®'y
NE

Step a can be performed analogous to the procedure described in tetrahedron (1981),

37, p 979-982. Benzofurans resulting from step ¢ have been used as intermediates in

US 4,210,655. The further reaction steps are analogous to the reaction procedures
15  described in US 3,752,820.

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



- WO 98/ 45297
- PCT/ EP98/ 02136 -10- The compounds of fornula (1), the N-oxides, the
pharmaceutically acceptable addition salts and stereochem cally isoneric
forns therflyg{) % k the presynaptic a2-receptors on cent pay/ppeyi@fisener gi c
neurons t hJECPHEPLasi ng the noradrenaline release. Blocking 5 sai.d
receptors will-suppress or relieve a vargety of synptonms associ ated wth a
deficiency of noradrenaline in the central or peripheral nervous system
Therapeutic indications for using the pr e%&orrpounds are depression,
cognitive disturbances, Parkinson's disease, diabetes nellitus, sexual
dysfunction and i npotence and el evated intraocul ar pressure. 10 Bl ocking a2
receptors in fglpe central nervous system has al so been shown to enhance the
rel ease of se i ne whi chS¥&% add therapé‘ﬁ? c {Q\i N depression
O

(Maura et al.,]]199R, Naunym=Schm™ede}p 45:crBl0- 416) .
15 It has al Rcleus; that bl o A2 receptors tie present
conmpounds i nduces an increase of extracellul ar DOPAC

(3, 4-di hydro-phenyl acetic acid) which is a netabolite of dopani ne and
noradrenaline. In view of the useful ness of the subject conpoui®P€ in the
treatnent of di seases as- 20 sociated with a deficiency ofgnoradrenaline

in the centragynervoys systegg,gd n particul ar depre%%{)gn and Parkinson's
di sease, the p I ti on pr e\ a_nmet hod o fea " m bl ooded
animal s sufferi su 564 i T e 3 depr & HCN

Par ki nson's di s ., saldnmet hod c¥nprPsing the system ¢ adnmi nfstration of
an therapeutically effective anount of a conpound of fornula (1) or a
pharmaceutically 25 (hacceptable addition salt thereof. The present

conmpounds ar éyea's&n%?‘é&&ﬁ@dla}iﬁﬁigcﬁfs% ?{h?“kg&fé G&atsinh mefer d%ktélgf dlgﬁ@ r eI case

di sease and antagonlsts pro

of acetyl chol i%’é R-PEE1389- etep bjcan heyperformed aqalnggrs g the mgcedies degosip
general it i Meabdhemp(1986d290@ap. Moi3eiobo.cFurter teactiomeps ca lctqrelrmrﬁm)unt woul d

be from about, 4 [ t h resent

i nventi ongt hljuslgggso réqgg}négde?%%%% cF@%‘PﬁQP -Eagazgéfi ned 35
her ei nabove for use as a nedicine. Further, the present invention al so
relates to t @W%c%m&%ﬁwa @andhspie pfithe pigrmediates ke RS &-of a
medi canent f oentidrodintaigaideqst aedspamertic Carblh M0 Parektereéshemically isomeric

forms of said compounds and said intermediates can be obtained by the application of

10 art-known procedures. For example, diastereoisomers can be separated by physical
methods such as selective crystallization or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtures with snitablc
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts

15 or compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated
diastereomeric salts or compounds into the corresponding enantiomers.

20  Pure stereochemically isomeric forms of the compounds of formula (I) may also be
obtained from the pure stereochemically isomeric forms of the appropriate
intermediates and starting materials, provided that the intervening rcactions occur
stercospecifically. The pure and mixed stereochemically isomeric forms of the
compounds of formula (I) are intended to be embraced within the scope of the present

25  invention.



WD 98/ 45297

" PCT/ EP98/ 02136 -11- Ex vivo as well as in vitro receptor

signal -transduction and receptor binding studies, and the ability to
reverse a ¢l ow%%%e-i nduced reduction of electrically-stipstRbRM2136

nor adr enal W& ase fromrabbit cerebral cortex can be used to eval uate
the a2 adrenoceptor antagoni smof the psi@sent conpounds. As indices of
central 5 a2- adrenocept or bl ockade in vivo, the reversal of the | oss of
righting reflex observed in rats after i ntravenous i njection of xyl azi ne
and inhibiti of the tr C res ine in.rats c In
t he soci al gﬂ? Romequads, fpofq\wéﬁ & zﬂ"gy 8}‘&9@{1%*“?"8?‘3@!5 P‘R‘EP?R;
sucrose 10 3@8I*‘B@F‘6f?°°¥%°%ﬁ%ﬁ%§°‘&¥s efﬁ%"p‘?@@‘ethﬁp‘iemﬂﬁ‘q %rm@mabl eto
i ncrease theqgg ?gﬁné}g‘wﬁreﬁs s hEiRasHHEOAL B aaé?ma Feleald CBRERRE ™"

conpounds also S I nt est + Ne
ant | di ar r heaaid FecgBloTsgl SHpRPSE R B ligYRR wemfétf@wg@aﬁsoe%fi é‘tl%
non-f asted r deficiedcy of horadwingline it the exitrad orgriphéral reevoak eysene 'Ilhlaﬁpemﬁet of

MySO4- inducegh R0hd By dﬁwﬁ @3&1{)61ﬁ1d§£§9td¥ﬁrg§llﬁe§c}r§ni Gmg&ey have

the ability reversi ng y'the a2
agoni st | i dafpdgnsen’ sﬁﬁéasﬁf@é‘@ﬁﬁs mgl%simnsma@fi@mtm%n@glevw for the
treat ment of imtiapedacsredsateat ed to di sturbed ent er oki nesi a. 20 The conpounds
of the pnesent invention also have the ability to rapidly penetrate into

the central w6k MR ifBE caftil Mrddus 3 %dt@ﬂ hidHIRbRE showaGo SAnES t
conmpounds may be forhul ated into various 2 har maceuti cal conpositions

conpri si ng atWsrsleasec sevoramineywhich-raay add ta %@rﬁ@uuamona%dmsme Magredi ent ,

a therapeuti gall, 9%, NagihySchiaiBdebérgQf Aroh. Phamieold 305 : A-qugha (1). To prepare
t he pharnmaceutical conpositions of this invention, an effective anmount of

the partijgul af hA&QEBYEEHsholwh B Bidckiap oﬁ%d’ep@i‘s with tfhé Beséit bﬂn?ﬁ'un@@ﬁ@uée@r m as
the active ingredient is conbined in intimte adm xture w

phar naceut i caniigcrease epexitsredluby DORAE (3.4-dihydie: phenylasptic i@ whioh @ variety of

forns dependlﬂikgamﬁ&fmoi,gﬁﬁbeﬁdmmmgon desired for adm nistration.
These pharmaceutical conpositions are desirably in unitary dosage form

par ent er al 1 i ST thfne LBFIBRE HERE sefis %99@‘50& Pro et R Retes T or al
dosage f @ﬂm sawyteé Mthrﬂedeﬁlmaw ofnaradenpaline in he oepigal aervays syewmrrm pestinglarsuch
as, for exanmiefressi@i &d 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
therapeutically effective amount of a compound of formula (I) or a pharmaceutically
25  acceptable addition salt thereof.

The present compounds are also potentially useful in the treatment of Alzheimer’s
disease and dementia as it is known that 0/3-antagonists promote the release of

acetylcholine (Tellez et al. 1997, J. Neurochem. 68:778-785).
30

In general it is contemplated that an effective therapeutic daily amount would be from
about 0.01 mg/kg to about 4 mg/kg body weight.

The present invention thus also relates to compounds of formula (I) as defined

35  hereinabove for use as a medicine. Further, the present invention also relates to the use
of a compound of formula (I) for the manufacturc of a medicament for treating
depression or Parkinson’s disease.



35 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, |ubricants, binders,

di si nt egr a?’k@gslﬁgnts and the like in the case of powderspcr/Epdiaz®sd/ 45297
PCT/ EP98/ 0 ~-172- pills, capsules and tablets. Because of their ease in

adm ni stration; tablets and capsul es refresent the nost advant ageous:or al
dosage unit form in which case solid pharmaceutical carriers are obviously

enpl oyed. Fopy pgb 8eli & inGArPReLJ b M hal-fHRASRbA hﬁcrwwég,kdr bitRiR dyaGOTPr i se
D L L R I A
exanple, to Of uBl e . S s, for
exa%l e, mayn¥adpERaling relensp EropRbYit GeFRbral SPTieXenan Op Hisite evlus RG2S ol ut i on,
ggrﬁffgnsotgidreﬁbceﬁm@adﬁﬁhhﬁfof%i priehd\Buftifndl] SARAC Mfﬁfpi |l ect abl e
for prol angeg&gg{éhg%?)&&)p?opr?’z‘i?‘eo’éﬁl[sw r%hrl t [ g@%arg%s'g‘g ree,%q?’ael’rv%%?grrpl e,
peanut oil, raes#Htee imfavenousidjier ofixylérine andlinhilsinomofahe wremmory itdaos i |

synt hetic gl . ng chain fatty acids and m xtures of these
and ot her oi y‘%&&’ ﬁjng%%%ﬁ%ggfsuaés%ensi ons may al so be prepared in which case

appropriate Hﬁgl d.carriers, suspending agents and_the |ike nmay be
enpl oyed. In secdshstominange, testap, which rals haye o comapRte fog GRkIBEAFUCTSEr at i on, t he
carrier bt i solatidry tteaompose’s ofi the@rstitanveatiorewéra able nginagase! thacubipetitite

sui tabl e wet {ghl.e apeRtubmRlilOoRal 1y 15 conbined with suitable additives
of any nature I n mnor proportions, which additives do not cause any

significant deleterious effects on the skin. Said additives nay facilitate

the adni ni st R8¢ PEsent gompunds also show effectsq) thedinteatings they reyerspepari ng t he
desired conpantidiaghesl effdeesfclandin® sid stigiuiatdRyal RRcrag i m6h-E4s@d rhtd. IMar i ous

At 11 on 18y Pl e AR SAboRBhf b 38: B 43807 dfalba B3nA0 el FBlic, o0 ¢ e
cor r espondi n§UPHERE §3ide degs, thep Bavgdheabilify of reyessing b dslay) of eattvieemplyingbl e i n

the prepar at imiuced byute egugosisvidesidined The present SonfsRedy a2b therefohy kb agPaUS tO
formulate th ¥| rementi oned pharmaceutical conposi- tions in dosage unit
formfor ease of administration and unifornmty of dosage. Dosage 25 uni t
form as used tiepmentofcjiscases irelated diswded enierakinesid-ein refers to physically
discrete20nits suitable as unitary dosages, each unit containing a

predet er m nedthgkampbiinds of the pidsyR invagiicile Have tleGbilit! ©GapiflyPpemsitatsinione

desired therapeuti | n association with the required pharnaceuti cal
carrier. Exa% %éhglfn%&oggggééggge unit fornms are tablets (including scored

or coated tablets), capsules, pills, powder packets, wafers,
For administration purposes, the subject compounds may be formulated into various

25  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
ingredient is combined in intimate admixture with a pharmaceutically acceptable

30 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,
any of the usual pharmaceutical media may be employed, such as, for example, water,

35  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,



- 30 I nj ectabl e sol utions or suspensions, teaspoonfuls, tablespoonfuls and
the like, and segregated nmultiples thereof. The foll ow ng exanples are

intended to illustrate the present inventi on. 35 Experinmental part

Her ei naf t ery, RF;BI gjfeans room tenperature, "THFP means t et rpipmpssd2ssan,
"DMF'  neans RI dsl nmet hyl f ormam de and "DI PE' neans diisopropyl ether. _ WO

98/ 45297 - - -12- PCT/ EP98/ 02136

-13- A Preparation of the internediates Exanple Al A m xture of

2 ghenyl hygr ‘pmosll les zhmdﬂ%abl %éda?@ &ﬂxek)eaé&n@&éuﬁ@@ﬂaﬁo@%lets and clapszuée]:_sS )
pi peri di nedi rochl ori de no

was stirred é?pr%gemt%’[n@ftr E“maﬁ&‘lus( %}Oﬁﬁ(gf Qggomtd e‘ﬁmgl? gﬁggiaat 20 [err]C.

The reaction phmmam@calepgrrwmybh@ssimmlqudeﬂowar@r@mleqommonﬂue reaction

tmxt ur et was %@rﬂﬁref Rl ﬁ’dﬁﬂll}f a{:ﬁ;&ﬁse%%f@n{aserhméﬁ inligge &P%ﬁ hb@nexfa Eom 4 dried.

enper at uge. e itate was ered o an rie

This fracti ofP&ieEd &g‘{)"&f"?‘?’;{e@ al“ii?hﬁ%é?e‘? (H%‘Bﬁlmﬁq‘%ﬁ‘-‘%w toBg fE’,"orrpound

was al | oned teuamplysnav b prepaged inwrhi¢hethe Carrier cogprisésealinessolugivn,gweosms filter ed

of f, washed LQitioNbi dmberie QPSR afSluddsE goluﬁéhe 'Tni@étaﬁg s?]li{ﬁ(ﬁfs gbﬂ\%ﬁ% g (64%

orl

of 1234tetrah nzo |ne
O nteem 1) - Soomavads RETormgiadD . e GBS By o S BLLRRBEHPACOR D ) s added
dropwi se to approgiriatesilsifoithis puffosoare foeenatnpley eanuydib sesade bil cbonroideed | de

(100 508 TS o e B S BRELL0 ) e

reaction m xtufre was urs an en cool ed. The
precipitate VIRIZtUfS) é‘?’eé%ia%ﬁq ef 19éfs- éPﬁ@ﬁbleﬁm?Psf‘@éWX@kpleE@BmﬁHM"W&Fer

yi el di ng 10 gatehippiffiyiatk 1inidl chrrieed, suspyretinge: defits amd thb &k afay bo bdpldyed. myr i di ne

hyd hl orid
S S h ret r iy s fon ildBle o idRinBbo s S‘r“@@gl’“&“ﬁ%‘ I POV
pr epar ed accd’rﬂmpﬁge*tacpﬂpﬂéa‘ﬁpéémﬁmé agrat and/ Gecsujtapl gwe@b@mgeg@gpncp@}y 1971,

p53- 60, W3s dicsifbilededth saitdbl2 adliitves of st haaneinmMidorprbpordos, ¢hikhadditivesO[ err] C.
AL Lhi'S tempel alotBue (il SRLAEAEMINENRASHH ChLRLLHS A0, A8k TRl vas added

dropwi se. The suspensi Irrre
1, 2-di chl or oeftlﬁaw& e adwmipisyatien wdhe skijbang/ormay befalpiu foerqwenadng the desjred

met hanol , st i dohfsdsi€ionk. Thtse ¢sBPoditiins haly®e a8minidiaed fnivatioisathys Bos.astdhe
filtrate and &Jx%&én%lalspatch, as a spot-on or as an ointment. Addition salts of (I} due to their
20  increased water solubility over the 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 suitable 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 illustrate the present invention.

35 erime; It
Hereinafter, "RT" means room temperature, “THF’ means tetrahydrofuran, “DMF”
means N,N-dimethylformamide and "DIPE" means diisopropyl ether.



wore treated with 2 N Na[ferr]CJerr] and this m xture was extracted with
"CHerr]dJerr]. The separated organic |ayer was dried, filtered, and the
sol vent evaporated. The residue was purified by colum chromatography over
silica gel 8{(?%#@% CHerr]C[err]/CH err]OH 90/ 10). The gefkpsaiazgacti ons
were col | ected t he sol vent was evaporated, yielding 1.5 g 1,2,3,4_30

t et rahydr o-6-:mi t r obenzof uro[ 3, 2-c] -pyridgne (interm 4). b) A mxture of
1,2, 3,4-tetrahydro-2-met hyl - 6-ni trobenzof uro[ 3, 2-c] pyri dine (0.0215 nol)
and triethyl anbRe, £ifondr thdinkihedigf® M) was hydrogenated wi th pall adi um
on- char coal 0 g) as a catalyst in the presence of thiophene
4% (2 m). AFEEERRSptake of Herr[ (3 equivalents), the catal yst was
filtered of f Aamisiturdef @-phenytitydronglamine hydodl8srdeZ ©:1) (0.625 mol) and

PCT/ EP98/ 021 - PR~} v ' : .

1,2, 3, 4-tet r‘g’%?é"rkgi?’é'-gg‘?hp%-ﬁf-ﬂ%&dﬁ k\epgg?g% ﬂ“? if2 proppnol (O15. b was stmed a1 7).
c) A mi xtiur e2®C. HEE3a alhwas 9dpd digpyiseat FbiG i reaction mixtyrs wasgethyazot | zed
at -5[err II'E hdated thledfiixasperdtire) THS raavtion rhiitgum(v«r_&r stirted andiiefluxedifoi BBows)

m nutes. The r - t_-Blerr m xture
of ' Qud (0. o %&1Wﬁ%@¥6§g“mﬁ3%§&éﬁggg§ %?%%ﬁl%asgn%dﬁﬁltﬂi@éh e

resul ting rednddrisd. Thistipedonmas aystallized fopy water (A0 mbs The degived eompoend t hen
cool egdt;)b 20{ves fljowed A Ergstallizd oiitiwile wiirkiRg WRheprecipitadd¥asilerdd dBORasHel sol ution
was addeg, i n s'i

-0 | Xk Ur e _\Nas tr ' er.rlClferr].
The separated of 3‘?3“8@%99& %@%‘?’i{*’%“e?“}’ Hgte%rge@,g%g%%ﬂ?%g'tgg%\yg#ené"- _
evapor at ed, fure(Bareipyridine kydeorgarida (121)Lintermy B.
t et rahydr o- 6-chl or 0-2- met hyl benzof uro[ 3, 2-c]-pyridine (interm 8). Exanple
A4 a) A i xt BRROBEAZ or nediate (1) (0.03 nol), chloroacetonitrile (0.04
nmol ), pot assildriioxael-amspifo[4.5%)ccaned). NARGDRvas added dropwisee tahyiktude gfent anone
(180 ) was 05(‘4'-t‘iwfo‘?&bh@&ﬂ)h"yﬁlfokgléﬁgxegigﬁroglg&%éfl(aﬂ) (OEmBh i 44t e 0| 4 e

warm and_ the filt aétg We}s evagrht . e resi du S purified over
silica g&l ohlaPxyPisethane; (13Qml) |Eéﬁ4€@°“@lﬁ‘%ﬁ“‘r]vmﬂé‘fﬂ?f?‘f PP NS er r])
95/5). The demsd themlcdalai tThepsecipitate was lfiltered off aad dri¢d) ¢hes odovyasrelizad romv apor at ed.

The T esi due g Sialsha b tslons ?,gsg-@ghgg}%@?]g%&%a{zF‘iﬁﬁo[%,/zlcxpyﬁa?nepreci pitate

was filtered o [l 0

,_yleldi .
3, 4- di hydr ob®8 8?@?%,%’8’}5%?-& 9&%2( 1H)- acetonitrile (interm 10; nmp 78

[err]C). 20 g | A ] xture of internmediate (10) (0.027 nol) in
CH err] O4 NHFé 0 m) was hydrogenated with Raney Nickel (2 g) as a
catal yst 20n @hé,%,ﬁmmrgfz—mm%mrebmmo[m)clpmrnir@ {0.0pme). Grepmpedr 1] (2
equi val ent s) acdoiding &) 1Bé pcedtd ddsthitiediedl G S6U. 6, 197, psrlet, has dissolved
in 1,2-dichloroethane (40 ml), and cooled to 0 °C. At this temperature, (1-chloroethyl)
acetylchloride (0.0291 mol) was added dropwise. The suspension was stirred and
refluxed for 2 hours. 1,2-dichloroethane was evaporated. The mixture was dissolved in
25  methanol, stirred and refluxed for 2 hours, then filtered. Both the filtrate and crystals
wecre treated with 2 N Na,COs and this mixture was extracted with CH;Cl,. The
separated organic layer was dried, filtered, and the solvent evaporated. The residue was
purified by column chromatography over silica gel (eluent: CH,CL/CH;0H 90/10). The
desired fractions were collected and the solvent was evaporated, yielding 1.5 g 1,2,3,4-
30 tetrahydro-6-nitrobenzofuro(3,2-c}-pyridine (interm. 4).
b) A mixture of 1,2,3,4-tetrahydro-2-methyl-6-nitrobenzofurof3,2-c]pyridine
(0.0215 mol) and triethylamine (2 g) in THF (200 ml) was hydrogenated with palladinm-
on-charcoal catalyst 10% (2 g) as a catalyst in the presence of thiophene 4% (2 ml). '
After uptake of H; (3 equivalents), the catalyst was filtered off and the filtrate was




filtrate was evaporated, yielding 5 g (85.6%
"1, 2,3, 4-tetrahydro-2-(ani noet hyl )- benzofuro[3,2-c]pyridine (interm 12).
25 Examle A5 a) A mxture of internediate (1) (0.03 nol), ethyl

(5-chl or OngB %@qr bamate (0.04 nol), potassiumiodide (Opdrpesainde

Na[ err] CO %’ 7 g) in toluene (250 mM) was stirred and refl uxed

overni ght. -The reaction m xture was cooeled, stirred in water (200 nml), and
the | ayers were separated. The organi ¢ phase was evapor at ed. The resi due
was puri fi e%vt%m JP, ifi@hy A0 /ggf'ﬁ Qmempaatwa.%srz-rﬁethﬂséhzeﬁk ? lent :
CHerr]C[err]/CH err epurefractlons were co ed and the
sol vent was yleldlng 7 of et hyl

[ 5- (3, 4- di hydlr& Innxmm‘afnm{aﬂ;eﬂum] Gy (. 4106 D) ERHGEH(2 qnemigsld}azenizhéaaﬁe’C( interm

15 b) A f hyd d
(1)2 g))l n ?%&%‘ggﬁg (d(“g)g h%a?ergi@}nlﬂgu gclizm#%uxggh hwé‘l?rsy rT(r)\)él ©

re
sol vent was ¥ é%‘n“tSSat -3 Yo Arrpixpugg & % (914 meh Hh’é@l @@@\K@é fyas
CH er r] A [ erddiedddingetiOaninuteh eTioy rgsuldng reayion miaare was WorddFor 5AQihutes at

PCT/ EP98/ 02136 gén cg@ea@(ﬁg ﬁg&gﬂkx&& wita¥ A6, 2865 KIBOS S walaS

evapor at ed, y|e
benzof ur of 3, #ded prmdﬂvawnwémaam with ((FBeCle The sepamtedrasganicns a) A

m xt ure of 31 B Gyi® Fiketed QlidéM\%ﬁtva&tB@Ultﬁﬂl ?8% err] (130 g)
in CHC1[ ¢ pdnﬂ D). e gil’xlég[( ajtg%[err]c Et hyl

chl orofo tg f§’6€ %&2 B&ﬁi c](q})élggg%gfe | rgwas kept at

10[err] CO. E,ejﬂﬂl%ﬁgre was sti rred until the tenperature reached room

t enperature ction,m |rred over Water (500 m)
was added. Syt P‘S%‘id‘%és Z‘L@%ﬁ’m‘gﬁéz‘ i %‘WQ D-gotasgipme
filtered andloﬂide (Bdlgy et Nay&Os € glio Mahahiyl-2ypeatadomey(1 80 M)gvs 3BAYA aid () et hyl

3- (hydr oxy- edrfg{]f'%l%rs 1 ﬂﬁﬁ'ﬁir LASH r&P%err?tItﬁ thd Bl Was %ﬁ&pora@
| ut f 200 m
\?\gsualdggﬁ’odr B O S e Sl B RSSO, ™ )

(150 m), st93/5)edl‘lmtde§xfbd[fmnm}x@ wetheolicetad tndothe ol xdny was evaporatetly Thel until t he
tenperature GG4s ér?ﬁm&éﬁrfﬁ?nﬂ ﬂ}{%n‘} a?crrlﬁac'lt'ﬂe§9ecfﬂ1t§fe Ou}f@%d%ﬁ* rred

over ni ght. Under, contfnuous stirrin re vvasi out into
wat er (1000 #9 Jr&ﬁww&éeséx%sa@%’ao ffﬂlwéiohwofwr@é@tﬁlgmndm HY- The
separ at ed or geruniinleitesrmid®; m@3AC). W t h wat er, dr| ed, filtered and the

i Sopr ofy! el hErUaE s LS (it S5l Kioel F@P?‘&’é@ ol or Eéeo?i and
dri ed, hydrogenated w1th Raney Nickel (2 g) asaca yst in e presence of thiophene 4% (1
mi). After uptake of Hj (2 equivalents), the catalyst was filtered over dicalite and the
filtrate was evaporated, yielding 5 g (85.6%) 1,2,3,4-tetrahydro-2-(aminoethyl)-
benzofuro[3,2-c]pyridine (interm. 12). '

25 Example AS

a) A mixture of intermediate (1) (0.03 mol), ethyl (5-chloropentyl)carbamate

(0.04 mol), potassium iodide (0.1 g) and N2,COs (5.7 g) in toluenc (250 ml) was stirred

and refluxed overnight. The reaction mixture was cooled, stirred in water (200 ml), and

the layers were separated. The organic phase was evaporated. The residue was purified
30 by column chromatography over silica gel {(eluent: CH,Cl,/CH;0H 95/5). The purc

fractions were collected and the solvent was evaporated, yielding 7 g of ethyl

[5-(3,4-dihydrobenzofuro[3,2-c]pyridin-2(1H)-yl)pentyl]carbamate (interm. 15).

b) A mixture of intermediate (15) (0.021 mol) and potassium hydroxide (12 g) in

2-propanol (120 ml) was stirred and refluxed for 6 hours. The solvent was evaporated.
35  The residue was partitioned between CH;Cl; and water. The organic layer was




_yielding 96 g (70.3% of ()-ethyl
3-[[[(4-net hyl phenyl ) sul fonyl ] oxy] nethyl]-1- 20 pi peri di necar boxyl at e
(interm 18). ¢c) A mxture of internmediate (18) (0.0088 nol), free base of

I nt er medi agf?é@sé%o. 0080 nol) and Na[err]CJerr] (0.0 16 mpikpddizyF (25
iTT. d

m) was st | refl uxed overnight. The reaction m xture was cool ed and
t he sol vent- was evaporated. The residueisas partitioned between
CH err]C[err] and a 50% aqueous NaCl solution. The 25 |ayers were

separated. T ard 2RI, mﬁyﬁranm s%weﬁﬁ%s%daﬁomt&ﬁyfemm Yot 34- @iﬁ%&for] G.ferr].
The conbi ne%ﬁ%& g Exjers dri ed, TLﬁ_terag and t he solve

evapor at ed 46 S HDrmeRyn g fperm, silica gel (eluent:

CH err]C [ erEdanigif &6 ] OH 95/5). The pure fractions were collected and the
sol vent -was Qvopeiialed 3-1%96&#%@% 1&&&5@% m@l? ad mlﬂcog (130 g) in CHCl3

4-[[ 3, 4-di hydr obenzof ur o[ 3 ridin-2 @l'

1- pi peri & ne®8P pdxandwasery600 mémwraeSénmd atgp, r%hyflshlpmﬁ»nn}tq (ﬁﬂi&g)m!d! at es in
tabl es 1 andaddedBfopwiNeRATBANAS VPR 8t 10°CONThOmixtie w%b@ﬂt?ed WO
98/ 45297 / EP9 02136
-16- Tabl e 1P reashed roge lymperature and the reagHoR RiKLre yag Joverni

Al H Wa@r (3001pl) svas addedoTheorganic laygy was 3e@@ted:-@ashed with “Bater, drietl2
8-CHerr] Hile 1 Bv SYieldi 115 98%Y\HAE ~(h . A3a
8 o Tabl e "QE récf—aﬂd)thés; vent wis a@btugd jh ing'110 g (98% ¥ ﬁetﬁ%l BN%denQ)xyNo_ e
ab 6. NI eyl piperditecatsyiae gl 1 Ho  Alc
8-d ) A solution of mbthﬂphcnyknﬁorlrylchlonde (0.79 mdl) in pyridine 280 ml) was

added dropwise to a solution of intermediate (17) (0.4 mol) in pyridine (150 ml),
stirred at 10 °C. The reaction mixture was stirred until the temperature reached room
temperature and the reaction mixture was stirred overnight. Under continuous stirring,

15  this mixture was poured out into water (1000 ml) and was extracted with methyl-
isobutyl ketone. The separated organic laycr was washed with water, dried, filtered
and the solvent was evaporated. The residue was crystallized from a mixture of
diisopropylether and petroleum ether. The precipitate was filtered off and dried,
yielding 96 g (70.3%) of (t)-ethyl 3-[[[(4-methylphenyl)sulfonyl]loxylmethyl]-1-

20  piperidinecarboxylate (interm. 18).
c) A mixture of intermediate (18) (0.0088 mol), free base of intermcdiate (1)
(0.0080 mol) and Na,COs (0.016 mol) in DMF (25 ml) was stirred and refluxed
overnight. The reaction mixture was cooled and the solvent was evaporated. The
residue was partitioned between CHoCly and a 50% aqueous NaCl solution. The

25  layers were separated. The aqueous layer was extracted three times with CH;Cl,. The
combined organic layers were dried, filtered and the solvent evaporated. The residue
was purified by HPLC over silica gel (eluent: CH,Cl/CH30H 95/5). The pure
fractions were collected and the solvent was evaporated, yielding 1.5 g (55%) of ethyl
4-[[3,4-dihydrobenzofuro[3,2-C]pyridin-2(1 H)-yl}methyl}- 1-piperidinecarboxylate

30 (interm. 19).

The following intermediates in tables 1 and 2 were prepared analogous to one of the
above examples.



11 Ada H 3 CN 12 Adb H 2 NH2 13
Adb H 4 NH2 14 Adb H 3 NH2 15 AS5a
H 5 Cerr]Herr]OC(=0O-NH+ 16 A5b H 5

NH[ err] B. Vg‘?ﬁg @;i on of the final conpounds Exanple Bl g¢rhpdtipsizgr e of
3-(2-chl or oet. y%?- 2-nmet hyl - 4H-pyrido[ 1. 2-a] pyri m di n-4-one 10 (0.005Q

nol ), prepared according to the proceduggs described in EP 0,070, 053; free
base of internmediate (1) (0.0040 nol), Na2CO3 (0.008 nol) and potassium

i odi de WO 98/ 45297 '
PCT/ EP98/ 02 e1l7- (0.0040 nol) in 4-methyl-2-pentanone (8 mM) was stirred
and refluxed overnight. olhe reagtion m xture was cool ed. A 50% aqueous NaCl
solution and CH err, er Re added. The phases were separated. The
aqueous | ayer was ice with CH err]C[err]. The conbi ned organic
| ayers were dried, nd the solvent evaporated. The residue 5 was
purified by flash colil chromat ography over silica gel (eluent:
Cerr]Herr] [ eEk] O [Rrril 5/ 9Physiddraaglesi rgd fractions were coll ected
and the sol vgs. wasnNgvapor atled. The residue wag triturated and sonicated
under DI PE, fmgn T{rtel&d OTT%&E({. rTed, yrerdijng 0.9 g (63%

3-[2-[3, 4-di hy r obéA2of rof 3,2 (] dsri di n-2(1H) 4yl ] et hyl ] -2-net hyl - 44
pyrido[ 1, 2-a]|pyri mi d2n} 8Fond mpodpeih @G (1:tp. 186. 2[err] O . 10 b)

6-[[ 3, 4-di hy rg)ben:zg‘fzuF 2-gEppriydi n- 2(1H) - ylj] et hyl ] - 3, 7- di met hyl - 5SH-t hi a
zol o- [3,2-a]fpyri midi_nt5- 1?corrpg)und 5) was frepared anal ogous to the
procedur e degcTi bed” |'e Bla but potassiymi odi de was not added to

t he reactionnbxtufé3agh-C nixture of internedijlate (1) (0.015 nol) and
triethylamn 4 g) Aqq| §crethyl -2- pentanone (1350 m) was stirred for 5

m nutes. 9- = 2=
[ (net hyl sul fpgyl ) oxytethyl)-4H pyrido[1, 2-a] pyrim din-4-one (0.015 nol),
prepared as descri bed in W95/ 14691, was added and the resulting reaction

m xture was stirred and re @ hours. The m xture was filtered warm
and the filtrate was stir¢ed \n t (100 mM). The organic |ayer was
separated, dried, filter d sol vent was evaporated. The residue was

crystallized from pREZNd a smal |l anmount of CH3CN. The 20 product was
filtered off and dried. This fraction was purified by colum chromatography

Interm. | Ex. R m D

No. No.
7 A3b| 6-NH, 1 H
8 A3c| 6-C1 1 H
9 Alcl| 8-Cl 1 H
10 Adal H 1 CN
11 Ada|H 3 CN
12 Adbl H 2 NH,
13 AdblH 4 NH,
14 Adbl H 3 NH,
15 ASalH 5 { CH;O-C(=0)-NH-
16 A5b|H 5 NH,

P tion of the final
a) Bl
2) A mixture of 3-(2-chloroethyl)-2-methyl-4H-pyridof1,2-a)pyrimidin-4-one
10  (0.0050 mol), prepared according to the procedures described in EP 0,070,053, free
base of intermediate (1) (0.0040 mol), Na,CO; (0.008 mol) and potassium iodide



over silica gel (eluent: CHerr]C[err]/Cerr]Herr]OH 92/8). The pure
“fractions were collected and the sol vent was evaporated. The residue was
crystallized fromD PE. The precipitate was filtered off and dried,
yi el di ng Odgﬂ'g %sz&:z [ 3, 4- di hydr obenzof ur o[ 3, 2-c] pyri di n- 2(pthhersse2136
yl]ethyl]-9-T ?’ 0XYy-2-net hyl - 4H pyri do[ 1, 2- a] pyri m di n-4-one (conpaund 65;
mp. 25 151{err]C). Exanple B2 A nixture of internediate (12) (0.0116
nol ), 2-chl orobenzothi azole (0.0118 nol) and NaHCO err] (2 g) in

ol 8y i U S A i

m xture was cool.ed an tirring. The solid

s 30 "1 SO BPRUES CealidrA Sk SHBPIONER SR o CHI e Hoie A0gchE
filtered of f Theghabes were sdpurated. r'Eietagocvusiayetivasatractel] twmiceavish@HIClarmhent of
net hanol and .cQRAy i - J | O L o t : whi | e
stirring and °H§§%ﬁ§%8&q“ﬁkﬁgﬁ’?ﬁsﬁ? éé@\/(\i/één%ﬁ %_@%ﬁgﬁgﬁ%@'oom séam"er ature
with stirfingvas@netisdky Hash golnmp ghramatographygver silie gel feluente GRyOH/GHLClr i ed,
yi el di ng 3. 4 5956386 dévired fractions weezolleted, »dd diehpiveniven zodporadd3 Thec] pyri di n-

39 a2t i) - eLhARAN Atitfhedu WhABACH QRPDIPE, Hen MBI R4 Bheq, Badiagl ol r ] O

WO 98/ 45297 ) - P83/ 02136
-18- Exanpl e 38 %S 2ah4dibybabareolpm[Hslnyedin-20H0- dlsdwl-2wethyli- sol uti on
of i [1; er medi ?ﬁyﬁdé[l&)a]ﬁﬁixﬁ@ﬂ!@—ﬂﬁu (}ioﬂl?blu&dgf @E?muocﬁo n ) _?_nd thle reful ting
reaction ,pi xtyr SSLikl r e r rs. vent was
evapor at 6‘1§1 ﬁﬂ%@.ﬁﬁ‘ﬁ”&%’gﬁﬁz‘%%°ﬁ%§§*gﬁ 'Bg%lgvyéﬂﬁyﬁrfl%t?ﬁ%#é aiblo-
CH[ er r] d [ er r[B.2-alpisimidipei-ene (eorapasng &) wasprepareibanalpgewso theipaecsdurgs ext r act ed
5 e, Ntk M Aty MO8 Sl 1
sol v enmoveg. . S, PU{ i S
AR ko sl by Sttt AT )
: e - was evapor at ed.
The residge VipsedliisSRinyHexy1em %dﬁrddbu 2ng Pithidint81o8E (VOB THhAS ilé[ibareﬁ% 726 9)
was added. 4-4\/bttpll b 1480 QUL ¢ 0. 3 | ) _was added and hg.r action
Xt e BIOSBHd ﬁgwmas e g0t s rERenIoRctiEY PP S Ao
rTnh)é :J;; e\r,\gsv\;pﬁu@dﬁar@hcem TRt mixtune oG ﬁmﬂg‘g parmaisl thx filtmtet e stimedin waitetrhe
ol vent evape oy S THe Bahilethyel G farki, iids, . i Bb sohbatoRls ot ogr aphy
over silica g“é’l“p‘(réﬁegrlﬁ’l:%Mf@%&{ﬁ@ﬁ?#éﬁ&ﬁ%@ﬁ%mm}é‘%&%e pur e
f r act i ons20nermodwk et fikatedhofl andhdriedoThiefractinn waes pafied by edlumfilchronagigdapby Wa s
dried, yieldifgrdiida g1 (B¥0: Ch,CLAS, Az G YA, alBe BER L Gdnd wer Lok FlhrarBd 1H) -

solvent was evaporated. The residue was crystallized from DIPE. The precipitate was

filtered off and dried, yielding 0.6 g 3-[2-[3,4-dihydrobenzofuro[3,2-c]pyridin-2(1H)-

yllethyl}-9-methoxy-2-methyl-4H-pyrido{ 1,2-a]pyrimidin-4-one (compound 65; m.p.
25 151 °C).

Example B2
A mixture of intermediate (12) (0.0116 mol), 2-chlorobenzothiazole (0.0118 mol) and
NaHCO; (2 g) in 2-ethoxyethanol (45 ml) was stirred and refluxed for 2 hours. The
reaction mixture was cooled and water (45 ml) was added while stirring. The solid was
30 filtered off by suction, washed with water, stirred in DIPE, filiered off and dried. This
fraction was dissolved in a small amount of methanol and converted into the
(E)-2-butenedioic acid salt (1:1), while stirring and heating. The mixture was allowed to
cool to room temperature with stirring, and the resulting precipitate was filtered off and
dried, yielding 3.4 g (63%) N-2-benzothiazole-3,4-dihydrobenzofuro[3,2-clpyridin-
35 2(1H)-ethanamine (E)-2-butenedioate (1:1) (compound 51; mp 210 °C).



~yl)nmethyl ]-1-(4-net hyl benzoyl ) pi peri di ne (conpound 58; np. 140.3C). Exanple
B4 Conmpound (3) (0.0083 nol) was dissolved in refluxing 2-propanol (80 m).
A m xture 20 of HCL and 2-propanol was added dropwi se to the stirring,

war m sol u“\%ﬂ@?ﬁ%' it becane acidic. The desired conpounsigss@iseoned to
crystallize out. e precipitate was filtered off and dried, yielding 3.2 g

3-[2-(3, 4-dr hydr obenzof uro[ 3, 2-c] pyri di.pg- -
2(1H)-yl)ethyl]-2-net hyl -4H pyrido[ 1, 2-a] pyri m di n-4-one di hydrochl ori de
(conpound 4%x%%éﬁ#§1e foll ow ng conpounds in tables 3 and 4 were prepared

anal ogous t ] t he_above exanpl es. Table 3@[66”2' WO 98/ 45297
PCT/ EP98/ 02 1Péassiyo hydrpxiqe,(0.088 mef)ayas pdded to 2 hotgplatipy of inteppediaty (19)

- Rl err] - R er0}0044 mol) in 2-propan®{$6 mt)aind dettrasubing réketion mixture was stirred 2and
m 1 Bla - I - " np.
166.5[err] C %ﬁuxedégralé'f}_cfurs. Thegal[‘-'ﬁdt vJas evaapﬁaéerd r ]'I‘h§re%gt}'as parut_l?rﬁl'[ err])[err]
2 nmp. 218. 1[between watersad CHaGki dhe lnyery were sepamated. The aqueous phase was  CH[ err ]
- ig(‘i-cg[ﬂz Chextracted thige tirdda6rig] @fﬂg{ldg&?'ﬁxe comgﬁa&%l btganics were bicd, gﬂtim@giﬂcﬁﬁé ]Blb y
- err]).- . . rLCo fumaric . .aci : s
H CH e%oa\]cr% removed. ’l_%g?%ﬁgaw&félﬁe]d%by flaSh (Ot chéoqlﬂ%éraphy)lgfﬁr silica H
CH err] gel (eluent: GLCBHCE OHNB1) 95/5). The degired fractionsidese callected and the
a% err } solvent was ovapdrie @’ The e Glidel was dissolved in (T, (1%{;\). Ftﬂemylanﬁnt'H
err - errl)- er, = . - a
cH err] 10 (O.ﬂ_% a3 f %&I—'Jthylé;n_;oggﬁlonﬁéﬂml_g mol) was ﬁddeg and thep henyl
- (CH err]) [ ereadtion mixture wgs stirred for oBg hourHA. 50% aquepis NaOH sebifiaar wis added.
- O =CH- (4F- Cimd fagdid %{e]sl}g;larﬁtéaﬂ['ﬁ{er aqhé s Tyer was(lrackedl iR CH,CL. The H
CHerr] -(- _err(} -3814 - err% err -é%—(}er@%r}errp]- 2 - 43 .. Bla H
H CH[ e§qmDined organic laygry pipie dripd. he selvit evaporaied. Tharesidg o 1
H benzwhs purifie@hly Qhsh@diuGin chromaography over silica gel (eluent: CH,ClL/C,H;OH
15 97/3). The pure fractions were collected and the solvent was evaporated. The residue
was dried, yielding 1.1 g (64%) 4-[(3,4-dihydrobenzofuro(3,2-c]pyridin-2(1 H)-
yDmethyl]-1-(4-methylbenzoyl)piperidine (compound 58; mp. 140.3°C).

Example B4

Compound (3) (0.0083 mol) was dissolved in refluxing 2-propanol (80 ml). A mixture
20  of HCl and 2-propanol was added dropwise to the stirring, warm solution, until it

became acidic. The desired compound was allowed to crystallize out. The precipitate

was filtered off and dried, yielding 3.2 g 3-[2-(3,4-dihydrobenzofuro[3,2-c]pyridin-

2(1H)-yhethyl]-2-methyl-4H-pyridof 1,2-a]pyrimidin-4-one dihydrochloride (compound

43).
25
The following compounds in tables 3 and 4 were prepared analogous to one of the
abovc examples.
Table 3
o
\ Rla
o \ {5

5O sl
LI



15 Bla H H CH err] - S- CH=CH 3- 16 Bla
8-F H CH err] - S- CH=CH 2 nmp. 179.7C 17 Bla
8-F H CH err] -CI—I:CI(-I-GC_l:I[-I:CI-I]-)[ 2]np. 203.8[err]C$g 405%3
8-F H [ err] - err err p 2 .
Bla o swiasis CH err] © S CHECH FCTgERo xé,;La 8- CH3
H CH-err] -CHCH CH-CH _.10. 2 - 21 Bla 8-NO2 H .
CH err] - CH=CH- CH=CH 2 - 22 'Bla 6-NO2 H CH err]
- CH=CH- CH=CIH 2 - 23 Bla 6-d H CH err]
- CH=CH- CH=CH A BIEf=Ch 2 CHer :
- CH=CH CH=CHi Co. gx._ oR™ Ig1R” | R H -R-R“- CH erfm Physical data
-CH(CH err]) ?Jw \“O"r])rrnrr] 2 fubmric acid (1:1) P6 Bib H H
CH err] 1CHEBH [OH=CH{H -~ 3|Empafic ackeH-tul) 21 2 lﬁ%Q663"C co kb H
CH err] 2 BIaS'l-g":G*g CHe i furrarl(c_;Hz cid ( 57} av.%%& d (p:1) 29
H CH el r] 1S-(CH &rt])[err]- nﬁ RNk
Bla H H benzﬁ - CH=PH CHECH 2 fu (e Py 30
Blb H 3y | Bla HCHH ] , CH; . V&g{fﬁfﬂiﬁ@@ﬁ[ grl mp-@86.2°C 2 fumarzl (r:rp
acid (1:1) 34 Bmim® |= CH, etriC(CHy)-0- - %&g@c -
216C 32 Blh H H CH efr] o C( i@ . 211C
V\[) 98/ 45297 5 Bib H H. -S-CH= - -
PCT/ EPO8/ 02188 -por |, Ef: Qﬁe?r HEH  Rilerr] '
_R[err]-R[er-f-rrBleH’f/SlcaIHda_taHID. No. 3%-(CH®¢a H |2]- H QH err]
-C(CHerr])=pHgBE+H 2 flamari ccﬁgl gl 1)3-@4;2)3_ Bla H g HCH[ i1
CH err - d [ erq},) =CH : |
CEO—I)]=CH- CHKP Hsg(%'_ 2901 er r ‘E:H% gﬁ*’f& *H“CH 2l CcHerr]
-CH =C(CH[ er | }) - IdREeC 2|H 37 |CBia|H -CH=CH-OH=CH- G—[-er r]
- CH=C( CH[ er r )GCI-Bﬁx(Gﬂl)-[Z-lfiJ;ﬂiﬁﬂeﬁylamd (Lica)38 éi)- N H y
CH err L) s CF rif lé)
CH% err} - gfg&g C(CH%I‘I‘] -3 2'C%& %[fg’ll-ﬂl:g’)? 2| By CHllerr]
-Q(Cl)=CH (13 Rla| B np|B15C| G [-GRGHHAF-CsHy)I-(CHy)s| 2| - CH err]
-C(NH err]) =5 dHGHHE 223 }14243 Bﬁg? H _cHCHHCH), Cg_ﬁ;]r]
-CH=CH C( 1) = . ] -CH=CH-CH=CH- -
Grar aeod | Bl (1:%}C benzyl| ~ -CH=CH-CH=CH- |2

15 |Bla|H CH; -S-CH=CH- 3f-

16 | Bla{ 8-F H CH, -S-CH=CH- 2| mp, 179.7°C

17 | Bla}8-F H CH, -CH=CH-CH=CH- 2| mp, 203.8°C

18 |Bla|8F |[H CHs -(CHy)e 2| mp. 133.4°C

19 |Bla{8CH; |H CH; -S-CH=CH- 2| -

20 | Bla|8CH; |H CH, -CH=CH-CH=CH- 2]-

21 |Bla|8NO; |H CH; -CH=CH-CH=CH- 24 -

22 |Bla|6-NO, |H CHs -CH=CH-CH=CH- | 2|-

23 |Blal6Cl |H CH, -CH=CH-CH=CH- | 2|-

24 |Bla|8-C1 |H CH, -CH=CH-CH=CH- | 2{-

25 !BlajH H CH, -CH(CH;)-(CHy);- 2| fomaric acid (1:1)

26 {BIb}H H .|CH -CH=CH-CH=CH- | 3 famaric acid (1:1)

27 |Bla|H H CH; -S-CH=CH- 3| fumaric acid (1:1)

28 |BIb|H H CH, -S-(CHy)s- 21 fumaric acid (1:1)

29 |Bla|H H benzyl -CH=CH-CH=CH- 2| fumaric acid (1:1)

30 |Blb|H H CH; -N(CH3)-C(CH;)=CH- | 2| fumaric acid (1:1)

31 |Bla|H H CH, -CH=CH-C(Br)=CH- | 2| mp. 216°C

32 {BlalH H CHs -CH=CH-C(C)=CH- | 2| mp. 211°C



44 B4 H

_ H CH err] - CH=CH- CH=CH- 2 fumaric acid
(2:1) 45 B4 H H CH err] - CH=CH CH-CH- 2 citric acid
(1:1) 46 H CH err] - CH=CH CH=CH 2 but enedi oat e
(1:1) 47 ‘% s’“ﬁ” H CH err] - CH=CH- CHI CHpcrmpdsidfdeei ¢ acid
(1:1) 65 g H CH err] -C(OCH err])=CH CH=CH 2 mp. 151C
66 B4 H- :- CH err] 26H=CH CH=CH 2 malic acid-67
Bla 6-OCH err] 7OCH[err] OH err] -CH=CH CH=CH 2 - Table 4 [err] Co.
Ex. n hystTatTdata—No—Ng. 48
B2 5 (2-H&GP¢ERi hzRYI)-RE | B -RR T np. nzlzoﬁhéw}@,ta f hmari c
acid(1:1) 4d No. 0. 1 3 (2t benzdthi azol yl)- N )
1go%err%g 5433 BB1a|d Eg nenzctctﬂaazo:-yj(:m,b&en-cn.—.cr{- 2| fumaric acid (171)-

124[ err 51 B enzdt i agol 'C'I\-l"&- i i np.
210[err] C fidrifé b1y u%d( (28°05 ' 1 Ycibemycn. |2
2- 0x0- 2, 3- di|#pdr 611!! HHpenz| Hi daZdtHsl -C(OMaa-CH=GlH  2(mp1300533  Bla 3
2- 0x0- 2, 3- dijmgdrg1d Hubenz| gi dazatmy! -CNOCAS 4 0RACH- | 2] -

PCT/ EP98/ 02 421- : . _ e
hysi cal dataind 5ie | {5 (E) e oo crppredy 2| mmacgrg o

fumaric aci d 381:{Blbj&r] pB EI@Ha A [(CIAFCHC(CFSCH- | 2| mp. 205°C
1-[ (4- met hylipendih¢ g bonyyl - 3-|ndmper) dichidcu-cadecall (Hjerr] G HA (j1:1) 58
o2 1 gl e e R, I A a2 0o

41 | BlajlH H CH; -C(NHp)=CH-CH=CH- | 2| -
42 {Blb{H H CH, -CH=CH-C(I)=CH- 2| mp. 210°C
43 | B4 |H H CH, -CH=CH-CH=CH- 2| HCI1(1:2)
4 1B4 | H H CH; -CH=CH-CH=CH- 2| fomaric acid (2:1)
45 |B4 |H H CH; -CH=CH-CH=CH- | 2| citric acid (1:1)
46 {B4 |H H CH,; -CH=CH-CH=CH- 21 butenedioate (1:1)
47 | B4 |H H CH, -CHB=CH-CH=CH- 2| maleic acid (1:1)
65 |Bic}|H H CH; -C(OCH3)=CH-CH=CH- | 2| mp. 151°C
66 |B4 | H H CH;, -CH=CH-CH=CH- 2| malic acid
67 | Bla 6-OCH; {7-OCH; | CH,4 -CH=CH-CH=CH- 2] -
Table 4
O.
0
D_(Cuz)n/N

Co. |Ex. | n D- Physical data

No. [ No.

48 |B2 |5 | (2-benzothiazolyl)-NH- mp. 207°C;

fumaric acid(1:1)

49 | B2 3 | (2-benzothiazolyl)-NH- mp. 150°C

S0 | B2 |4 | (2-benzothiazolyl)-NH- mp. 124°C

51 |B2 |2 | (2-benzothiazolyl)-NH- mp. 210°C

fumaric acid(1:1)
52 }Bla {2 |2-ox0-2,3-dihydro-1H-benzimidazolyl fumaric acid (1:1)
53 {Bla {3 | 2-0x0-2,3-dihydro-1H-benzimidazolyl -




59
Bla
[err] 64

headi ng " BExg

Bla 2

val ues for ca

r

[err] Table 5 lists both the experinental

(col um headi ng "The") el ermiiEdos/easyd ysi s
hydrogen and nitrogen for the conpounds as prepared_in

3 2(3H)benzoxazol one- 3-yl

Bla 3

0)98%97
on,

t heoreti cal

fumaric acid (1:1) 60

61 Bla 2 [err] 62

Bla 2 63

Bla 4

(col um

the experinméntal part herei nabove. W2198/ 45297 :
PCT/ EP98/ 02136 -22- Table 5 Co. C H N Co. C
H - N np—The B{p_[Te EXp The—EXp ' T p The
Exp The Exp 1 Ces5i¥xedm| 5.2 5.2 115 11.3 39 74?5"8%&?%2 6.1
11.3 11.1 2 oqiB®. 4 41 /0 38 87 40 61.7161.1 45 44 9.8
9.6 3 73.5 7p.5 [5.9] 5/9 1lcm 11A 41 70.6 43.6/5.9 3.4 15.0 29.4 4
65.6 65.5 5. 5545@&1%5 N 42'54.553.64.24.p 8.7 825|66.5
66.2 56 5 B*1121317 4 43>89.1 60.8 5.4 5.3 9|7 9.6 6 65 65.4
5.8 5.7 11.4 11}5 |44 64 18.8 5.6 5.6 10.1 10/0 10 76.9 76.{L 5.5
5.2 10.0 9.B |45 §1.Q ®0%8 5.35.3 7.6 7.4 21 |65.364.1 50 4.6
13.9 13.3 1656354282 1 5.7 5.8 8.8 8.7 22 65.3 PfufricacR a4y 8 139
13.5 47 65|7 6%.7 H. 3| 5a2™esBN 8.6 23 67.1 66.0 |5.1 5.0 1.1 105
65 70.9 70.6 .0 |5.811d.8 10.9 25 65.7 65.5 6.3 6{4 8.5 8.4 | 66
63.3 61.2 5.5/ 5.4 8.5 7@9%7/ 6Qu6 60.5 5.1 5.0 8.5 8.1 48 63.9
63.7 5.8 5.7|58.3p18./4 48 604 60[0 55 55 85 83 49 69.4 8.7 5.8
5.7 11.6 11.4 29(69. 7 69. 5 .3 7.6 7.5 51|61.9 62.3 5.0/ 5.0
9.0 8.9 306B8.463.2(517 6.0) 11.4 11.0 52 64.8|64.55.4 5.4 9.1
8.8 31 60.3 5P . ) 9, 3K 8.7 (8.6 32
67.1 65.7 5. L5§5.333610f.l76‘16‘.?2‘%“?‘%‘?“@8?3&9@?38&8&8“@]/ Q?’%é‘;&ce 6 3B 66.3
66.4 56 56 8l6 85| 5877.376.77.3 7.2 7.2°9%%4 74, 0[72.6
6.2 6.3 11.8581.|B3 | b9 15E§4-1xg>§w.11$elgzl)yarbm>'ﬂ-4~nm¢r1d1rm @ap. 140.3°C
| 3
0. N.
59 |Blaj2{ Y 3 fumaric acid (1:1)
AN
HiC N
o l
60 ]Bla |3 | 2(3H)benzoxazolone-3-yl -
L
61 |Blal2 @ ]
2
[o]
62 |Bla|2 Q_“J‘j( ;
A
63 |Bla |4 d\/ﬁ -
§ (¢]
O
64 |Bla|3 Cﬁk"/
a_ -
EJ\O

Table 5 lists both the experimental (column heading "Exp") and theoretical (column
heading "The") elemental analysis values for carbon, hydrogen and nitrogen for the
compounds as prepared in the experimental part hereinabove.



35 70.469.6 5.6 57 11.2 11.0 60 72.4 72.2 5.8 5.7 8.0 7.8 38
59.8 59.8 4.2 4.1 9.1 9.0 62 69.4 69.4 5.1 4.9 10.1 10.3 C.
Phar macol ogi cal exanples Exanple C. 1. In vitro binding affinity for aferr]

receptors % é/&&@f action of the conpounds of formula (1) perigResididsecept ors
was assessed.in’in 5 vitro radioligand binding experinments. In general, a

| ow concentration of a radioligand with-2-high binding affinity for a
particular receptor is incubated with a sanple of a tissue preparation
enriched in g particular receptor or with a preparation of cells expressing
cl oned hurran%%&%—éptors in a buffered nedium During the incubation, the

radi ol i gand pppds to tHe rgcepfor.yI0 %qn e@unlbrﬂkun‘ ofr prn ing is
t . . o

reached, thelred: T oty atgo—Fr-omhe~{non- bound
radi oact i vi t j%4H Wa P ﬂl}g, Exp [T fwpo [The TJE&D (|nt er act i on
i1 | ke Meckpedr |13 |asekessqd.il s.icprpekitailon bi ndi ng
ns:eNtae| ises saf| t|he [eestsiaqupound] arel sdded to the

of the test gdny
experinents. | \@art
i ncubation n gt 2 il ey [AAGPYon 6 EPATHS (A 18 arjadi of T gand.
5 f'%a% 100 |10%e 11480t 153 18| e | 8t 2drmound i n
a3 ptley| dRd it ébhF@ﬁft B i%h %p%aoh ol i gand
| 8li} rigff § BL.BHAIS u\VJjM 69.hp588r}E.6t) s 200
Q5

PCT/ EP98/ 021B6" -
proportion thJt
used for a2Ajré&dg
preparation p3gq7zé.

n

Bi.ndi ng of the
. Hxle
£hilnes erdieiselr |Qsaley.oldetdPs.adel.d | expl easi ng cl oned

human 5 a2f,k € e dh { Py 9 r t oalPe A3 to 15,
17, 18, 23 t3§§5 %g 643‘3?1?{%)1%%6 oledeSHa sy ERRLS 824 56, 60,
62, 63, 65 apd g6 C &8 1 B30 o Br |09 L 1|0 30| A3t 88 It est
concent rat i o 23f|67:0L B0 Bt |15 $10.7 HOSclonp@SuldB8] 106 |16.0n i ¢10.9[ 1091, 12, 16,
19, 20, 22, @5 |8%7|655,| 613, &AL ] &7 @4 |prsqdie ¢ k.5 7ignhi bltion of
nore than 50| % ako.8l dossit s.ednehtg af ig et (wagns 10-63 Mgand 10 10-8
M and the ofhegr n ] foll £5$, 1 0 %at a
test concent %i 9; QHL?e:?’ b edgfscr 'a;ZB'gr]Zlgé‘ or binding
is [err]Hrapvgl [8¢7 Ay t)ms? { et® At 2o 3 et || &¢ h&SaHO cel |
expressi ng cl GRel@3-Bla%eh 28 @&t efiidst (Wit fh Suhi8dr| 1 to 8,
10, 13 to 15§ 323 28,| 40, B4 198 5| 5168|167 | B8 O, 52, 53,
55, 56, 62, 6322891565 Pr dycse | ot 7006 tNeN )| %t a test
concent rati of 5qf i ok |l £53:5% Yé4 By Auber, 91 1L 12, 16 to
19, 24, 34 62163 113 5751511 4.7 |14.1}140

35 |704169.6) 5.6 | 5.7 |11.2 7221581 57| 8.0 7.8

38 159.8]1598] 42141 | S.1 694(5.11 49 110.1 1103

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

The interaction of the compounds of formula (I) with 0y receptors was assessed in in
5  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.

10 When equilibrium of binding is reached, the receptor bound radioactivity is scparated
from the 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



29, 35 to 37, 41, 44, 49, 51, 54, 57 to 61, 64 and 65 produced an
i nhibition of nore than 50 % at a test concentration rangi ng between 10-6 M
and 10-8 M and the other conpounds produced an inhibition of |ess than 50

% at a testwgg DSy ration of 10-6 M 20  The radiol i gand ppggfedi2izsa2C
recept or 'ng affinity is 3Hrauwol scine and the receptor preparation

used is the CHO cell expressing cloned Bhyman 02C receptors. The conmpounds
with nunber 1 to 6, 8, 10, 13, 14, 23, 25, 27 to 31, 33, 34, 36 to 40, 48,

50, 52, 53, . d an. i.nhi bit re t han

50 % at a te en t f nunber
B e i 5 e 88 REBOWSEH pRbokIb Rt bifiod gty

7, 9, 11, 12and11§q0003119"‘m@2 25 24, 26, 35, 41 44 49, 51, 56, 57, 59 to

61 and 64 pr'Chriadibligand uskd mrqummtmbnﬂntghaH{MMMeand tetrecepraeent r at i on

b 10- dih he d d d
i ti o opepuaton s B CRlnese NapBley ol CHES baf GRRSHIE ol g o1
C. 2: Xyl a2i nE2ARERTEQE- 1B corgroupdywit ﬁ‘@n?"éflltéﬁ 1% 135 15, 1hi 18, 23825, 27 pased

upon, the { acto 31135, 31696 3 45,961 5793055 ggrelfﬁtsg%@tm@%ﬁggdcutclé% = [)fevte[] se 30

the loss of righti X I nduce

agoni st xyl aEﬁlhﬁié '&@WBWQQ%F@WJCQWBW%° X@%‘ZPH s ibs cogypeEnds; )|
mal e rats (Zﬁﬁxhzﬁﬁnbgw wer 12, ﬂ)ﬁd@:wmdzwﬁrAlaMédtS'bdﬁmmﬂéawdueﬁ (p.o0.)
or subcut anegyl |¥ﬂ:'gm -g t

xyl azi ne- | ndlrf@ Ié%sﬁét}amﬁ{emr% %wmﬂ %eggm\?gs éoécdﬁ%ilq @o m nut es
after in}®ctt®n Magnd theo fngPB‘ﬁo'é&déﬂr Fedaﬁ’i'%lé{”it‘%" lsssthangifh @ﬁat%s the 35
absence of | carenfatiohght@fQLrefl ex. The | owest active dose (LAD) of the
test Cormoumtﬁe fmomgxﬁ@zde@m t&mmdmgdeﬁmﬂwﬁseﬁehﬁd bRWBSEptdrest ed dose
at which at %agrté 845297 h

ACT) EPos) 021 BEPRBST vk N the ctY col SR clansd huvgen e regspiqrp HEi ng reflex.
Table 6 |ist aomb@naeszithmemuértlstofsono ti3&o P5,23¢ 25 1oCABYBG B3, 34,238 18 40, 4AnD.

Admi ni st 55”“ | 9&?(& ISQ‘I%’.% 55, 56, 62, ﬁl%and 6%%t\téﬁd{p1£“1§1§.\&?u 8?‘1% dr@f%o'\% ‘at a test

-1-

route In S.C.
0. 63 conccntrg@n of 108 M or less; the compopndspith number 9, ll B.d6to 19, 24, 25
33 28, 35 t0 37141,Q89, 8, 51, 54, 57 to &, 64 and 6 produced an inhibition of mo?é

S.C. 0. 16 -6 8

10.00 4 tlﬁm S50 % at a testpcogc:eﬁgauoqx r%&gmg betwcenslé) M an:é510‘ M and the other 63 5
s.c. 0. 63 compounds produced ag-mhibition of less than 50 % aggteg@oncemrauon of 10-6 M.

20  The radioligand used for iy receptor binding affinity is 3H-rauwolscine and the
receptor preparation used is the CHO cell expressing cloned human o receptors. The

compounds with number 1 to 6, 8, 10, 13, 14, 23, 25, 27 to 31, 33, 34, 36 to 40, 48, 50,

52, 53, 55, 58, 62, 63, 65 and 66 produced an inhibition of more than 50 % at a test

concentration of 10-8 M or less; the compounds with number 7,9, 11, 12, 15to 19, 22,
25  24,26,135, 41, 44, 49, 51, 56, 57, 59 to 61 and 64 produced an inhibition of more than

50 % at a test concentration ranging between 10-5 M and 10-8 M, and the other

compounds produced an inhibition of less than 50 % at a test concentration of 10-6 M.

le C.2 : Xylazine-induced ightin in rat.

This test is based upon the fact that centrally acting 6io-adrenoceptor antagonists reverse

30  the loss of righting reflex induced by an intravenous injection of the oy agonist xylazine.

One hour before injection of xylazine (15 mg/kg, i.v.), male rats (200-250 g) werc
pretreated with a test compound (per os (p.o.) or subcutaneously (s.c.)) or solvent. In
the solvent-treated rats, xylazine-induced loss of the righting reflex was recorded up to
120 minutes after injection. The criterion used for an active test compound was the

35  absence of loss of righting reflex. The lowest active dose (LAD) of the test compounds
for xylazine antagonism is defined as the lowest tested dose at which at least 66 % of



6

S.cC. 0. 63 38 p. 0. 10. 00 10
S.C. 10. 00 39 S.C. 0.63 16 p. o.
10. 00 40 p. O. 10. 00 17 s.cC. 10. 00
48 10. 00 17 p. o. 10. 00 PCTIEP98/021§@
sc. 10 oy s.c.  10.00 50 s.c. _
10.00 19 - :- s.cC. 10. 00 -24- s.C. 10 00 22
p. O. 10. 00 52 s.cC. 10. 00 23
2. 50 the tested 2gimals sh Rees
5 be & pimals showed nd’toSs of ng?)lgng 8 [Feble 6 lists th® te8r results }zgé.gep
p. 0. 2.50 Pz&“ntcompound% c. 10.00 59
10. 00 27 : 10. 00 p. o. 10. 00 28
s.c. 0. 63 Tables’ 62 p.o.__ 10.00 29 s.C.
10. 00 Comp. 9Administration| ISAIS- 0. 6BCeifip. | Administratidn £ - LAD 4- 50
66 S- ®o 0.6 1 inm S.C. .mu(t:grrpoy t1gn {exanpl es
5 "Active i rlylttﬁ ri-—tA ) & e d thrOJyllqu +hes elates to
a conpound of{ fornlilla (1), %F-pghar®@teuti cal dept abl eS-&dHi t 084 jsalt or a
stereochenicall |y idqneric fpar.m t hb2®q9f. Exappl 81 |D. 1 : Capsu| e4020 |g of the
A 1., 6 g sodiumlayryl suldatle, &8¢ starch, 36 |g | actoge, | 0. 8.1 [col | oi dal
10 silicon [di oxi4lg, and)J? g negpgsi ums eagglte are vigofo % stirred
t oget her. The| resultling m tur if; dbsequent | illed infofl g 3sui t abl e
har dened gel atin cagsul es, o %?risi ng 20 %rg of the 3% |. Y
98/ 45297 5 sc 0.6 3 PeT| EFOSP(02136 - 25-
Example D, 2: il médated tadd.ef s B6dijxture ¢f 38Q g of the. A 110,00570 g
| act ose and 200 gwtarch issm xego.pelll and {heneafter hugid figq!;g, 1th a
sol ution of 5 gijum dod syhbgtle and 10 ggpol yvi ny rirol i done
I n about 200 . ter ‘Ehcle i 'ggwder m tur4 IS si ev%g %g and
si eved again. Theﬁ Vrﬁere ar¥-apdé®4 do g m ¢roCPylstal | i n&ce II se and 15
g 17 p.o. 10.00 49 s.C. 10.00
18 s.C. 10.00 50 s.c. 10.00
19 s.C. 10.00 51 s.C. 10.00
22 p.o. 10.00 52 s.C. 10.00
23 s.C. 2.50 55 p.o. 10.00
24 p.o. 10.00 57 p.o. 10.00
25 p.o. 10.00 58 p.o. 2.50
26 s.c. 10.00 59 s.C. 10.00
27 s.C. 10.00 60 p.o. 10.00
28 s.C. 0.63 62 p.o. 10.00
29 s.c. 10.00 65 s.C. 0.63
30 s.C. 2.50 66 S.C. 0.63
31 S.C. 0.16
D ition example
5  “Active ingredient” (A.L) as used throughout thesc examples relates to a compound of
formula (I}, a pharmaceutically acceptable addition salt or a stereochemically isomeric
form thereof.
xample : Capsul
20 g of the AL, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
. 10 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 AL,



_hydrogenated vegetable oil. The whole is m xed well and conpressed into
tablets, givi ng 10. 000 tablets, each conprising 10 ng of the active
i ngredient. To a solution of 10 g nethyl cellulose in 75 m of

denat ur at eg,@%} there is added a solution of 5 g of etppylepsiaiagl 0S€ i n
150 m of oronet hane. Then there are added 75 m of di chl or omet hane

and 2.5 ml 1,2;3-propanetriol. 10 g of pelyethylene glycol is nolten- and

di ssolved in 75 m of di chI oronmet hane. The latter solution is added to the
fornmer and tgen 21 £, 18 dded, 2,5 g of nagnesi um oct adecanoate, 5 g of
pol yvi nyl - 17 orre and 30 m of concentrated col our suspension and
t he whol e |splﬁ§%§@h‘éﬁ;%ﬂ®ﬁ% tabl et cores are coated with the thus

o]EJt ai nﬁd| mi Xhugﬁtdr@gﬁlw)g%ﬂtﬂﬂAﬂQEW gw&;seﬁmw t@c&s(ﬂiﬁéd wel b ;)n 9 G arzng
of nmet hy I enzoa rox nzo re

di ssol ved i nﬁ'ﬁ fﬁetyh 5%’% ?i&’“%&@ﬁ‘g‘baﬂ;a?é?do‘m ﬁx Xl%q/ tf‘ﬁflg?gélpﬁfl iNe\/vere

di ssol ved f i pwrolidonginabeutcd00mins avabey.d Th Yol poavdetimintere ixsievedsttietlland eaf t er 20
grans of thesxévédagllﬁie'ﬂhéﬁftléfea&@l\dﬂeﬂ@mé\’ﬁﬁcr‘é mnsdceﬂuldaemﬁwg%m' ning part
of. the forne §O|Utl nan 2&,}}& gf%) r and3 ?rbltol 70%
sol ution wer I’fﬁgeé% oTHEhRle 15 B’r?gﬁsf ’Rﬁ?r“@’?ﬂssol ved in
0.5 1 of wat givirgnd.COOrtkbless, eads@mnsyngdﬁdngmfrﬁle axftive fngredipmbseberry essence
wer e added. Bﬁud tter solution was combined W|th the forner, water was

added g.s, tQ a Iune rovj di ng _a sol ytion conprising 5 ng of
the acti 08 i rpfa bRt o B & Pedablsitoe s of o tied ctirol (e aaeon wn
filled in susmlahdueofcﬁogmfaath;é lcslluld:'seammﬁ(bmlﬁidichldammeﬁmwl'ﬁxmmhm arenddd 1 8
G ams net hyl 4 2 wer e
di 550l ved | n’3f omjé‘,‘é ks R SRR g BB BR T
about 50[ er r Peltemanddissofve alagiwlaﬂ%#ﬁﬂ@mewpﬁg g lgessplutiopisiaddeddp e 0. 05
granms propyl érmeghrylibén thert afe gidedR. S@Oﬂﬂf&gnﬁllﬁmnbﬁmamtd,lﬁlgmﬁpm31n9190| ed to

mte ra . ad 11,
Giving atZo Bl Sude aﬁ#‘?‘i’#ﬁ %“99‘)1%“ oplth Sspcnon wf BEWAER AP, 0 UL
sterilized bpompsw% he&w t ERIE @acwdsw@e the dhus Sftainied igture in agppting/ 45297
PCT/ EP98/ 0213pparas. Cl ainms 1. A conpound of formula [err]

Example D.3 : Oral solution
9 Grams of methyl 4-hydroxybenzoate and 1 gram of propyl 4-hydroxybenzoate were
20  dissolved in 4 1 of boiling purified water. In 31 of this solution were dissolved first 10
grams of 2,3-dihydroxybutanedioic acid and thereafter 20 grams of the A.l. The latter
solution was combined with the remaining part of the former solution and 121
1,2,3-propanetriol and 3 1 of sorbitol 70% solution were added thereto. 40 Grams of
sodium saccharin were dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of
25  gooseberry essence were added. The latter solution was combined with the former,
water was added q.s. to a volume of 20 1 providing an oral solution comprising 5 mg of
the active ingredient per teaspoonful (5 ml). The resulting solution was filled in
suitable containers.

Example D 4 : Injectable ti
30 1.8 Grams methyl 4-hydroxybenzoate and 0.2 grams propy! 4-hydroxybenzoate were
dissolved in about 0.5 1 of boiling water for injection. After cooling to about 50°C
there were added while stirring 4 grams lactic acid, 0.05 grams propylene glycol and 4
grams of the A.l.. The solution was cooled to room temperature and supplemented
with water for injection q.s. ad 11, giving a solution comprising 4 mg/ml of A.I.. The
35  solution was sterilized by filtration and filled in sterile containers.



a N-oxide form a phar acceptabl e addition salt or a
"stereochemically 5 Imﬂm‘l lm”@& eof wherein: each Rerr] is

i ndependent l'y hydrogen,* halog al kyI nitro, hydroxy or C[err]

al kyl oxy; (}g 1% &[ err]al kanediyl; n i s 1 or 2; 10 D iSpdrefdsnizs

2- benzi m d3% ?‘{} 2( 3H) benzoxazol one-3-yl or a radical of fornula [.err]
wherei n each X-independently representsz?_, Sor NRerr]; 15 Rerr]-is
hydrogen, Cerr]alkyl, aryl or aryl(errJalkyl; Rerr] is hydrogen, Cerr]
al kyl, C[err(]: al kyl oxy, Clerr]alkylthio, amno or nono- or di(([err]
aIkyI)amno—R}I@'r] Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr] and
Rl err] each ln‘tlepmmdmffﬂrmmb hydrogen or C[err] al kyI 20 Rferr] is
hydrogen, Cerr]al kyl or aryl; or 9 Brr] t aken toget her may form
a bival ent radical -R[err]-R[err]- CH[(Brr] CHerr]-CHerr]-
(a-1); -CHerr]-CHerr]-CHerr]- (a-2);
-CH=CHCH err]- D—AlE a-3); 25 -CH err]-CH=CH
(a-4) or 98/ 4;297 . - s .

PCT/ EP98/ 02136 -0%de formgy ppharmpgeeptically acceptable addition salt or a stereochemigally \\hor e n
one or tvib hisdmegeformttbereofowhereind radi cals (a-1) to (a-5) each

i ndependent | Madﬁm/l 18 ehdefédemBhydiogBi Halo ]gEii QI]r%al]éyll JKiitre, hgaokfber rl al kyl,

trifluoromnet no, hydroxy, C[err al kyl oxy or err

al kyl car bony 5(%?‘“‘ g‘ix where possible, two gem nal hydrogen atons.
may be repl addklisi1-glleancdiyhl kyl i dene or ary([err] al kylidene; or

-Rerr]- R[egz%l ,also be -S-CHerr]-CHerr]- (a-6);
-S-CH err err]-

A CH err] - (a-7); 10 - S
(a-8); D is 1~ or 2-benzimidazolyl, 2(3H)be,nzoxazolone—3-yf or a radical of formula
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wherein
gach X independently represents O, S or NR1Z;
15 R2ishydrogen, C1-galkyl, aryl or arylC1-galkyl;
R3 is hydrogen, C}-galkyl, Ci-6alkyloxy, C1-galkylthio, amino or mono- or
di(C1-ealkyl)amino;
R4, RS, RS, R7, R8 , R10, R11 and R12 each independently are hydrogen or
Ci-6alkyl;
20  RYis hydrogen, C1-6alkyl or aryl; or
R3 and R% taken together may form a bivalent radical -R3-R4- of formula

-CH2-CH>-CH2- (a-1);
-CH-CH»-CH2-CHa- (a-2);
-CH=CH-CH2- (a-3);

25 -CH2-CH=CH- (a-4) or



-NH-CH err]-CH err]

RSS9 wroos

(a-11); - NH CH=N- (a-12); 15 - -S CEN
(a-13) or _—Vg{;ggggzg _ (a-14); whemraipds@iss Of
where possibl-é twd or three hydrogen atons in said radicals (a-6) to (a-14)

each independently nmay be replaced by Cogrr] alkyl or aryl; and aryl -is
phenyl or phenyl substituted with halo or (Jerr] "alkyl. 20 2. A conpound

ggg%ggzgo;gzg: gindpl;g%cy] %}@-DDi Essal;gginéilmd?Z c-)y)lrrul (a)..wherein Rerr] is
Cerr] al kylthi of”E?fBi“Fﬁn,SPF}wq %Vdaﬁ?ﬁﬁmﬁlozﬁig'%il‘c“{/%ﬁé'rlgﬂéﬁéc"a‘ﬁ‘d R4 are taken
t oget her to f or nindependentlyrmayrhedeniaded by hilor HidcalkylaaylCiegalkd, 5) wherei n one
or two hydrogen gifRigfontithyd2dntin, agtfoaY SC L Balkyl8RES 10 WnbioxiEoF be

repl aced by halo errsl yglk I r# g?ak“{g%c aer r]CgIW

Er1f 1 Uor ofbt hy | , WS RBSSI, 4P gbmiBel Toidraeen oioome iy b rericefl by C1-6alkylidens

al kyl car bonyl oxy¢r aylGihgalieylideresobl e, two gemni nal hydrogen atons may be

repl aced by gig_k]ml ibgene or aryl(err] alkylidene; or a bivalent

radi cal of forrruvg - (a-7), (a-8), (a-11) or (a-14) wherein one or
where possible t7 5Chi2- 2‘ee hydr ogen atons in &4 radical s each 30

i ndependent | y mayS-Kelor@dp-&8d by Cerr] al kyl da7mryl; or Dis a radical of
formul a ﬁ ) whergé'_& r] and Rlerr] are C[errl_sﬁl kyl; or Dis a radical
of fornmu (b) whereln err] and R err] are Cger ] alkyl; or Dis a

radi cal of for &2 fein Rlerr] is hydro ‘é‘ﬂ),? or Dis a radical of
formula (d) wher eNH-GipOHz-CH2-hydr ogen or ( ern3-ied:kyl; or Dis a radical

of forrmula (e) L is aryl; or Dis a radical of fornmula (f) wherein
Xis S and R[er\r,\,]cﬁﬁgdgﬁ'hydrogen; or Dis a r&dital of formula (9)
wherein X is S artdHREEFN] is Cerr] al kyl. o188/ 45297

PCT/ EP98/92136 - 28&CiN-A conpound according to(gligjgp 1 or 2 wherein nis

and Rlerr] is hydﬁgg i chloro, fluoro, nethyl ,or nitro, or wherein n is
and Rlerr] is nef Y? -G

s udi

. A conpound accordi ng (?'64)ény one of clains 1 to
wherein Rl err] i svhsyaix oageor wehett iDssible Swo onthregdiydmgenitoms imeaidaradiails @€ ei n
and R4 are taken i Ggbt)leach ihdepeadentin may ba keced BylCe.hlkgl orfadylnatda (a-2) or

(a-5) wherei RAREpKEnyl HPhEYAsOBa MR WiPhA66/C{.gaRpendent |y may be repl aced
by hal o, ,gethyl, net fgoxy, arylmethyl, trifluoronethyl,

2. A compound according to claim 1 wherein D is 1-benzimidazolyl;
2(3H)benzoxazolone-3-yl, or D is a radical of formula (a) wherein R3 is C1_galkylthio

;,Bwr\u—\

and R4 is C1-galkyl; or wherein R3 and R4 are taken together to form a bivalent
radical of formula (a-2) or (a-5) wherein one or two hydrogen atoms of said radicals

25  each independently may be replaced by halo, C1-6alkyl, C1:galkyloxy, arylC1-galkyl,
trifluoromethyl, amino, hydroxy, C1-galkyloxy or Ci-10alkylcarbonyloxy; or where
possible, two geminal hydrogen atoms may be replaced by Ci-galkylidene or
arylC1.-galkylidene; or a bivalent radical of formula (a-6), (a-7), (a-8), (a-11) or (a-14)
wherein one or where possible two or three hydrogen atoms in said radicals each

30 independently may be replaced by Cj.galkyl or aryl; or D is a radical of formula (b)
wherein RS and RS are Cj.galkyl; or D is a radical of formula (b) wherein RJ and R
are Cq_galkyl; or D is a radical of formula (c) wherein R7 is hydrogen; or D is a radical
of formula (d) wherein R8 is hydrogen or Cy_galkyl; or D is a radical of formula (e)

wherein RY is aryl; or D is a radical of formula (f) wherein X is S and R10 is
35  hydrogen; or D is a radical of formula (g) wherein X is S and R11 is Cy_galkyl.



~am no or hydroxy, or al hydrogen atons are replaced by
aryl met hyl ene; or m mm’g ﬁl ern together forma bival ent radical
of formula (a-6), 10 *(ae a-11) or (a-14) wherein one or where
possi bl e tvp P ee hydrogen atoms are replaced by nmet hylermpesissompound
accordi ng to cl'arm 1 wherein the conpound is 3-[2-[3, 4-di hydrobenzofuro[S
,2-c]pyridifh-2(1H) -yl ]ethyl]-2-nethyl - 4Hgpyrido- 15

[1 2- a]pyrlmdln 4- one;
6- 4-di hy 2- yridin:2

J]leth -nmet hyl -5H-t hi azol o

benzof ur o 1, -
2-a] pyr gng&plﬂpgu% ordmg t cla1m lor2 gierlé?n is1 and}é is hydrogen chloro,

[3
3,
[ 3, 4- di hy flnofoemetiyLiorafitle,dr efhprein wisr2-h0 RY)is ywefokhy| | - 3, 7- di net hyl - 5H-t hi a
o- [3,2-a] pyrimdin-5-one; 20
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rido- [1,2 ar naceut

addi ti on %al 9‘%0%055@8%@%%11 aP@B#@Fq M@Sﬁﬁ%&@@flal@/ﬂmt corrpound
accordi ng tOrﬁmmaﬂfbrxﬁﬁlaqi«a)ma:s)meén{dﬂeoummr@geﬁafbnmdw\ 25 7. The use
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a nedi canent ressi’on Ki'nso
conposi ti on GBS riYALpxY, Qivehernie bR manal;hw@é@mt@m @reasmlaqeéby and, as active
30 ingredi eafylmathsriaﬁé P ROtahg R 1akef i gRHet fbemarwmam%wm &mmum &s clained

in any o o [.ocess osition
accor di nSG ii??‘rgg ) {)codgf) %‘ﬁbﬁo n@B?Tﬁro‘ﬁﬁedeggsg%gefmﬁg’aﬁlrﬁe P85he of
clains 1 to thatrh@l)b&cdmemcﬁhglredl ent inintinitate 35 admxture with a
pharmaceutically acceptable carrier. 10. A process for preparing a conpound
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1,2, 3, 4-tet ré%&oé %@g&e&éﬁrgw gﬁ’éj‘?}?%(HPrPélfv‘H‘é!}]'?\;‘EF‘FW}e“%PWMS’r nula (11)

wi th an aPkyll&Rtalgyrimgdigednencof formula (111) [err] wherein Werr] represents

[
- [
6-[
zol
3-1

an appropri ateeys ﬂ%‘ﬂ{ydi/c%eh&?tﬁb@gz &3{;% 281p9- y@cth?ll]# -ndtehiSkemakoigr € as 5
defined in clg:}g { grotectlng N-protected internediate of fornula
(Iv) and subd

6-[[3 4—d1hydrobenzofuro[3,2—c]pyr1dm—2( 1H)-yl]ethyl]-3,7-dimethyl-5H-thiazolo-
[3,2-a}pyrimidin-5-one;

20  3-[2-[3,4-dihydrobenzofuro[3,2-c]pyridin-2(1H)-yl]ethyl}-2,7-dimethyl-4H-pyrido-
[1,2-a]pyrimidin-4-one; a N-oxide, a pharmaceutically acceptable addition salt or a
stereochemically isomeric form thereof.

6. A compound according to any one of claims 1 to 5 for use as a medicine.
25

7. The use of a compound as claimed in any one of claims 1 to 5 in the manufacture of
a medicament for treating depression or Parkinson’s disease.

8. A composition comprising a pharmaceutically acceptable carrier and, as active
30 ingredient, a therapeutically effective amount of a compound as claimed in any one of
claims 1 to 5.

9 A process for preparing a composition according to claim 8 by combining a
compound as defined in any one of claims 1 t0 5 as the active ingredient in intimitate

35 admixwmre with a pharmaceutically acceptable carrier.

10. A process for preparing a compound according to claim 1, characterized by,



acylating the resulting inter th an acyl derivative of fornula (V)
"[err] 10 wher ei n P| H \W“ﬁ@roup Werr] is an appropriate
reactive | eaving grou L ml s and ALk are as defined in claiml;
thus formn orrpound of fornula (I-e); c) Nalkylatingg o586 Of
formul a (VV‘?JW“% #’an intermediate of formula (Vi) Jerr] lgﬁE wherein WB is
an appropriate: reactive |eaving group aggd X, ALk, Rlerr] and Rerr] are as
defi ned in claiml thus form ng a conpound of for mul a (I-f); d) and if
desired, C r e ng art-
known trans gﬁ%ﬁ&@%ﬂgfﬂ%%d&%eﬂw@aﬁﬁé 28‘4]{’@%‘%‘3%&&{‘ %t%ﬂ%gglc‘f? ounds of
formul a 20 () wyth ap glkylaging preagensef formule/(Mact | ve non tOXI c acid addl tion
salt by treatnment with an acid, or i t r?ip)e °Py active non-toxic

base addition saltjhy,treatnment w Gonversety, Monverting the
acid addition salt formlnto the fr treatnent with alkali, or

converting the base addition saltgfnto the free acid by treatnment with
acid; and, if desired,reparing stereodWeni cally isoneric forms or

N-oxi des t hepaolin wi represents an appropriatc reactive leaving g'roup, and D, Alk and R! are as
S  defined in claim 1;

b) deprotecting a N-protected intermediate of formula (IV) and subsequently N-
acylating the resulting intermediate with an acyl derivative of formula (V)

0.
(RY 1
o N 1. deprotection % N o
R’~C—W* + P—N Alk i R ece N Alk
2. N-acylation

™ av (-¢)
10 wherein P is a protective group, W2 is an appropriate reactive leaving groupand R1, RY
and Alk are as defined in claim 1; thus forming a compound of formula (I-¢);

¢) N-alkylating an amine of formula (VI) with an intermediate of formula (VII)

o o,
\ b1 > ®D,
N}— R GDN Mealkyiaion R % '
3 10n
A i} N—AIK @: >—-N-Al

k

Vi vh

15  wherein W3 is an appropriate reactive leaving group and X, Alk, R1 and R10 are as
defined in claim 1; thus forming a compound of formula (I-f);

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

20 (@), into a therapeutically active non-toxic acid addition sait 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.



