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central nervous system blocking agents.

The compounds of the present invention are novel and have a specific and selective
binding affinity for the different known subtypes of the oiy-adrenoceptors, i.e. the 02 A,

35  opp and opc-adrenoceptor. When compared to the closest art compounds, the present

compounds unexpectedly show an improvement in dissociation between binding
affinity for the oty A -adrenoceptor and the dopamine D, receptor which is particularly
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useful when treating depression.



oxy; R2 is hydrogen, Cl-6alkyl) aryl or Cl-6al kyl substituted with aryl;
aryl is phenyl or phenyl substituted with a hal ogen or Cl1_6al kyl ; 15| PJUNS 20
r adi cal_géof%énula O() \ ~\ (RR)mlI / (R3~/ O (a) (b) wherein mis 1 or
2; each R o 7éﬁ(éndently i s hydrogen, Cl-q.alkyl, Cl_4al kyPOREPSWI00& 0. 20
As used in the foregoing definitions tfie term hal ogen is generic to fluoro,
chloro, brono and iodo. The term C 1-4allcyl as a group or part of a group
defines strai ght and branched saturated hydro-carbons, having from1l to 4
carbon atoms such as, for exanple, nethyl, ethyl, propyl, butyl,

1- et hy| Eb@prosent invesitiontconterndmhk coRpomiddyofgsepyth and the |ike. The term
Cl-(al kyl is meant to include Cl-4al kyl radicals and the 25 hi gher

honol ogues thereof having 5 or ¢usa Lon&)such as, for exanple, pentyl .
hexyl and the like. The te %Cg-/lé’a | defimes bival ent straight or
branch chai ned al kanediyl ra Ol s Havi 0_from5 to 12 carbon atons such
as, for exanple, 1,6-hexanediyl, ©H2%-heptanediyl, 1,8-octanediyl,

1, 9- nonaped; v 10- decanedi yl, 1, 11-undecanediyl, 1,12-dodecanediyl and
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The addition saF s as mentioned herein are neant to conprise the

t her apeutischPt % active addition salt forms which the conmpounds of fornula
(1) are @QIpaﬁ@qfsoz.rngth appropriate acids, such as, for exanple,
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nunbering is used x (G~Hq ~ ~ ~ 7 D-A11~-N~ (CHAP 6 10 An interestin

group of conpounds are those conmpounds of fornula (1) wherein nis 11gdUN 003
is hydrpgw@ w@%}l oro, fluoro, nmethyl, nethoxy or nitro, in particular R is
hydr ogen, - B 8% or et hoxy. 15 In case R is other than hydregeniocshen R
is suitably connected to the tricyclic_3[i ng systemin the 6 or 7 position.
Anot her interesting group of conpounds~are those conpounds of fornula (I)
wherein Alk is 1,5-pentanediyl. 20 Still another interesting group of
conpounds_are those conmpounds of fornula (1) wherein Dis a radical of
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Sui t°abl eWitbin/&aissorerof, th presentdnyenedn VB Sfipled Qﬂ‘ﬁfch%ll@g{égh%)-cg-@e et hanol and
-but'anéne,

the |i'kenydii@sonesH . + ol uene, ketones, e.g. hal ogenat ed
hydr ocar bons) e.g. glﬁg%?ngrtg%%ﬁane, and m xtures of such solvents. 25 A

nunmber o ?i,\&t ernedi ates and starting materials are commercially avail able
or are khiwA-Padsfumsof wiei componydsef fomege (3 drexa et € BempiRedhdeknown

met hodolmghlﬁﬁde@ffcﬁih%ﬂmgI hé f hntermedi ates of, formula (I11) and
t heigp pr%%ﬁl%éii\pns. are 3 F‘gescrl ng(?ritsé}%gﬁ-nﬁg?ﬁeﬁ@ﬂ%%? opsdized o 0, 053

EP- A- 0) : “8%4€i n EP-A-0, 378, 255. Internediates of formula (I1)
wherein X is O can be prepared anal ogous to the procedures described in

Cat t anac”ﬁhﬁermtst&rbocﬂc&xic@z‘qmméﬁcfoﬁ@ %1.#33 1’5@’8‘%3’9{}%%)52% axtashova T. (Khim

35 Get erQtSi oedi ..., 1979 (9),. p siblg. £t al .
(1 zobr etlgélll%ié{: fcl S0 whiich fhe com ounds of formula (I) may occur. Unless otherwise

mentioned or indicated, the chemical designation of compounds denotes the mixture of
all possible stereochemically isomeric forms, said mixtures containing all
diastereomers and enantiomers of the basic molecular structure.

35

Some of the compounds of formula (I) may also exist in their tautomeric forms. Such



13 JUN 2003 - WO UOT37466 PCT/ EP99/10054 -6 (15), p 247). Internedi at®ﬂ (ﬂﬁ
formula (11) wherein Xis S can be prepared anal ogous to the procedlﬂr 1003
described in Capps et al. (J. Am Chem Soc., 1953, p. 697) or »
US- 3, 752, W9@93B6@A particul ar synthesis route for the prepaPGI/EPINIO054
internedi ates of forrmula (11) whereinB is 1 and q is 2, said internedi ates

being represented by formula {I1-1), 7's depicted in schene 1. . thene 1
(RR~o (Rtg CHO ~~ ~ C130 --~ ~ / x CozCHg s-~- ~ ~ X step a ~~~ step b ep
7CCH3 XH @E@ﬁaHhRP%fRn?mxw@nzy@dwmdmthc gbove[fprmvula-ae@hiEpded to-be~ (~2) z' CH |

+ ~NJ i sinelnded witHih theSsBpe 6f Sk PRestntifentidp ~t _t) NH Step a can be
performed anal ogous to the procédure described in Tetrahedron (1981), 10
37, p 979:982. Benzofurans resulting fromstep ¢ have been used as \
"i nt er medY'&FRLYEr psgssheremafiers e term eompeunde of fasmsta ris steemtstoanaudenadsogous t 0
the rBactho-pide fois shelfifinbiatlodly ddsephablofadieith sofit by AR T Vel V.,
|ntermedls?é es; of f.ormula (I1-1) can"be prepared using the reaction steps 15
depi ct ed |f‘f%5%@ﬁ§°§9m§chene 2 stepa ~stepb--"~~~--.CH3 --~ ~ ~- CH2Br
~X-CH -CCH ~ X~ Xz step c Xstep astepdE- 1/ \ HCH-NHZ ~- 1/ \
CH2CN | dHASuséd Hetrkiafter, Whed U pRRARN \WDUARTIBERUEETY BRIQE 19%&&11%@%69 a

s

can be p .anal pgous to the procedure described in Heterocyc
(1994)) %f(n?ﬁe?%%dﬁluée/&i 380. Step b can be perforned anal ogous to the

procedure described in J. Med. Chemp,. (198 9(9), p. 1643-1650. Further
reaction steps can be performed an 8@\5 e ones described in J.

Het erocycl. Chem ( 1979), 16 DpakN321. nt er medi ates of fornmula (I1)
wherein pis 2 and q is 1, said intdfiadi at €S being represented by fornula
(11 % can be prepared according to Synth.5 Conrm) 1995, p3883-3900 and 3
usi ng netAwdseresidng giouptdieompbundd agethesedonfyoa @b ferinda @9 Riet&H niif1 SChene
3. Schengud.rX gthy'arége%, glﬁ%?o, fl%lo%ymcthyl, methoxy or nitro, in particular R! is

hydrogen, chloro or methoxy.

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

Another interesting group of compounds are those compounds of formula (I) wherein

Alk is 1,5-pentanediyl.
20

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

wherein D is a radical of formula (a) and R’ is fluoro, bromo, methoxy, methyl or
hydrogen, in particular, fluoro.

25  Compounds of formula (I) wherein D is a radical of formula (b) are also of particular
interest.

Particular compounds are those compounds of formula (I) wherein X is O, S or NH.

30  The compounds of formula (I) can generally be prepared by N-alkylating an
intermediate of formula (II) with an alkylating reagent of formula (IIT) following the
procedure described in EP-A-0,037,265, EP-A-0,070,053, EP-A-0,196,132 and in
EP-A-0,378,255. In particular, the N-alkylation may be performed in a reaction-inert
solvent such as, for example, methyl isobutyl keton, N,N-dimethylformamide or

35 N,N-dimethylacetamide, in the presence of a base such as, for example, triethylamine,
sodium carbonate or sodiumbicarbonate, and optionally in the presence of a catalyst
such as, for example, potassium iodide.



~ ~ --a -t /| ~s~-Pa~\ stebl \'\ XCH3/ ~P/ Xstep
gft:a\p f:IRtX)S (R~\~ }—|N ~ ~ EII-2)~15 I'nt er medi ates of formula (11-2)13 JUN 2003
wherein Xis -O, said internedi ates being represented by fornmula (11-2-a),
can be pr ¥WEH466 described in Syn. Conm (1995)) p3883-3960/1§=@¢/19b|540hem
Soc., 1965, p4939-4953 and using nethods known in the art. A genera/
procedure is depicted in scheme 4. Sch 4. (Rth,~\ \ (R)"~\ \' 0 stepC'zil
/ ~Cl step b OHO NHZ (Ri)~~\ Ostepastepf OHN1/ \~~1)n (II-2-a2AD
~t)n\ \ / 0O stepd O ~1)n~\ \ C Q O Qﬂnw-alkyl&wn 13 JUN 2003 X \
00" 137466 PCT/ EPQQL10024 _g_ | nt er e ) fo | - 2)pywher ei n IS
-S-, said internmedi ates being riepNgsepted by /formula (I'1-2-b), can be
prepared according to J. Med. Chem@H}992)35 (7)) p 11761182 and using |
met hods known in themgrt. A general prO@;\dure is depicted in scherrel 5.
Schenme 5. 5 10 15 20 ct ~1)n ~l)n ~1)n ~\ \ stepb~\\ (R)nl ~)) -V
SH i palwimerifadiao (0D SW xeBRsbutd 4 Bpplorisls Bacfve Bhvich) Hotp suchls for 1) "
“t) - - \efaHYpIE,lﬂario:e.\. chloro, br%}:neopor iodo; sulfony?oxy, e.g. methanesulfonyloxy,

4-methylbenzenesulfonyloxy.

(A

5

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.

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

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

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

20  peroxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzene-
carboperoxoic acid, peroxoalkanoic acids, e. g. peroxoacetic acid, alkylhydroperoxides,
€.g. tert-butyl hydroperoxide. Suitable solvents are, for example, 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.
25 .

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

For example, some of the intermediates of formula (IIT) and their preparations are
30  described in EP-A-0,037,265, EP-A-0,070,053 , EP-A-0,196,132 and in
EP-A-0,378,255.

Intermediates of formula (IT) wherein X is O can be prepared analogous to the procedures
described in Cattanach C. et al. (J. Chem. Soc (C), 1971, p53-60); Kartashova T. (Khim.
35  Geterotsikl. Soedin., 1979 (9), p 1178-1180) and Zakusov. V. Et al. (Izobreteniya, 1992



step g S N~ ~~t)n Sone of the conmpounds of fornula (1) and sonme of f@?UN2W3
internediates in the present invention contain at |east one asymetr

carbon atom Pure stereochemically isoneric forns of said conmpounds and

sai d i nt eMRMWH#s can be obtained by the application of aPCIERINM0054
procedures. For exanpl e, diastereoisoqgfs can be separated by physi cal

nmet hods such as sel ective crystallization or chromatographi c techni ques,

e.g. counéﬁ{ cgrﬁgq@ distribution, |iquid chromatography and the |ike

met hods. ErmanP 8k rletesmadipies abfosmylalIp dierein KdfiSccamibetpreprsedgndlogats to
conver t i nthegaoceduae scAbed iX ICApBS MLt (1. At CAGh ESJ LS54 ﬁ.%@g% ts such as,

for exanpig. ggbrzé acids, to mxtures of diastereoner salts or

conmpounds; t%bn % 'sically separating said m xtures of diastereoneric salts
or conpounds by, for exanple, selective crystallization or chromatographic

t echniSqued, petigulai syqtiiesis ehuto rriRgpRpALAL GGE ihfembdik®s GPtoafEa (R Wnbele! | Y
convertlngiégbgdgqggranfpmglqit%rgonerlc saléﬁ r_conpounds Into the
correspondi ng enant rofrer SETBEHACY PUPE SPRESHE V%"‘I'D%‘E}Pngl’r’(?’ solepisteskint he
conmpoundssdenteok.nul a (1} nay al so be obtained fromthe pure
stereochem cally isomeric forns Sthdfelappropriate internedi ates and
starting materials, provided that the intervening reactions occur

st er eospe Ofjcally. The pWRe_an i xed s@&reochenically is ric forns of

t he conposkﬂ§\ fh¥ornulg (1 gﬂghten ed\fb- enbraced wt e scope
of the pre | nventi.qn. ~A\13 JN, 2003~ 0 466 /10054 -9
The conpounds o “Pormil a (1), tK& N-oxides, the pharnacghtica | y "accept abl e
addition salts and stereochem cally isonmeric fornms thereof, bldqck the
presynaptic a2-receptors on central noradrenergic neurons f'®ds [i ncreasing

t he noradrgE:Iine rel ease. Blocking said receptors will suppreds or relieve
I

€

a variety )“\y t ons afs iated R}t h a 5 deficiency ofRmoradrenaline in
the centra rTpeyd _L?Eerxgus herapeutic i rfoN \ons far using
t he presentE;Zlgéﬁﬁggz heldbpgﬁﬁsiigzlzgéﬁ%?iﬁe ggsturbj§£3§:>5§?%fﬁson's
di sease, diabetes mel I'Ptus) sexual dysfunction and’ i npotence and el evated

i ntraocul ar pressure} 10 In particular, the present conpounds show a | arger
di ssoci ati on between| bitngli ng affinity for a2-receptors and that for
dopam ne receptors) ¥specially between a2A-receptors and dopam ne DZ
receptors. Thi®xx | arger dissociation reduces the risk of extrapyram dal side
effects (EPS) t i\ t\ arigsg from dopam ne receptor bl ockade and t hat
shoul d be avoid ym \he/treatnent of depression. 15 Blocking a2 receptors
in the central nervous system has al so been shown to enhance the rel ease of

ser ot oni nEtephai cah beggrfagfed MaldBud AAhAPRIEL HBEY | i Maura et
al ) 159925, Mgb%%cgm egebéﬂrdz% ,Aérifch?l%Phdg??ma%%{IjQ% %&?%ﬁ%iﬁ%?f%zo It
has al'so Bedn Sho hit:time [0} “ifb“ SO Sie Gt have begdl used @g drntemmediates mase of
extracel | UP#h2I055C Tig, fértbiéhyatrion stepn yleanlog6usasithly raabiiépiotedurd®t abol i te
of dopam fcapdh Aagd8agbpne. In view of the usefulness of the subject
conpounds in the treatnmehtf of diseases as 25 sociated with a deficiency of
noradrenal jne in the central nervous system in particular depression and
Par ki nsonf¥eptely cntermedipes efformulav@nt)icen bp poapiadeisusin grthicresttioh stepeat i ng
war mibl oadtgictadid®hemeyf f eri ng from such di seases) in particul ar depression

and Par ki nson's di sease, said neth ising the system ¢ adm nistration
of an thergpeutically effective anp a conmpound of formula (1) or a
phar maceu |y 30 acceppabl e addition salt fhereof. The present conpounds
are also p f nfjial ly useful bt ext nent of Al zpeiwg di sease and

denmentia as\jjAAs known that a2-§ pro e o] r e¥ T&8dr of

acetyl chol i ne (TOTT®L=SH al . 1997,7J. Neurochem 68:778-785). 35 In genera
it is contenplated that an effective therapeutic daily gmount would be from
about 0.01 ng/kg to about 4 ny/kg body wei ght. The presgnts*Pfiventi on t hus

also relates to conmpounds of fornula (1) as defined 13 JUN 2003 WO

00l 37466 %@{% 54 steg ingabove for usepas a-nArdicine. Further, the.
present inventilpn /Al so, +etat p e Hpsxel-miza—cgnqa of\ el a (1) for

t he manuf act of\a_fedi ca treating depresskg# oK Parkinson's

di sease. Ex vivo as well as in vitro receptor signal-transduction and
receptor bindingggfyudi es can be used to evaluate the oc2 adrenoceptor

ant agoni sm of the present compounds. As indices of central oc2-adrenoceptor
bl ockade in vivo, the reversal of the loss of righting reflex observed in
rats after intravenous injection of xylazine and inhibition of the trenors
i nduced by reserpine in rats can be used. 10 The conpounds of the present
invention also have the ability to rapidly penetrate into the central
nervous system For adm nistration purposes, the subject conpounds may be

I Y I o A 1 o " I 1 o " o o



active ingredient) a therapeutically effective amount of a conpound of
formula (1). To prepare the pharnaceutical conpositions of this invehfilth,2003
an effective ampbunt of the particular conpound) in addition salt or in free
acid or bWOABH as the active ingredient is combined i nPCHABRINEWS4

adm xture with a pharnmaceutically accgﬁtable 20 carrier, Wich may take a

w de variety of fornms depending on the formof preparation desired for

adm ni str@tion. Thes har maceuti cal] conpositions are desirably in unitary
dosage f oﬁﬁ? a4 g, P%&O‘S?@faé‘ BPYS torths ProgeAuss descabedhin Hetgraoycles (1994),

per cut anelfiig), p, 311-389. §@p drvagbalpeifoinead dralbgoito B FiveBurel ddsdi¥AaRINg t he

conposi ti i r 0 f f .the usual pharnaceutical nedia may
be enpl oyrselgc,?' dg%c i (Z%E}é%f gﬁg g)paﬁé@é}g%tlg.}rfhcggeaam%g?&cag{?@ed&r@ggo| s and
the |ike 3naloghus webe ooés deseribediinbi Hetproepelr Ghémnd 939 6 a8, 1823 pensi ons,
syrup8§, elixirs and solutions; or solid carriers such as starches, sugars,

kaol in, | ca i | si.nt egrati,n gents . and the like in the case
of powde B E plﬁ?@{se§ of g%@gﬁ%@)a‘ﬁﬁf%lgl? | 18? and Iggﬁ iu%aé& Pfermrdiatesdhelng

adm ni st rr&piesmted kb farmeila@h2); sps b pepared nemeding td 8ymhs Condy.a099g)eous or al
dosage ury3gss ! I k p i Lri.erg.are
obviousl;r/lj ?pggg#@ggggggggﬁ§§?§?£ggﬁ%ggi?ﬁ%ﬁ%@fpﬁgg®%F§$ggnﬁF$FnusualIy
conpr'se‘@ggg?ge water, at least in |large part, though other ingredients,
for & anple, to aid solubility, maSdiemedcl| uded. Injectable solutions) for
exanple, may be prepared in which the Garner conprises saline solution,

gl ucose sBinga

NN ON Qr a m xtyre of line and glu sol ution. Lyjegtable
sol uti ons o@: n8ng 35 cgzﬁ@ﬁf@f forfﬁ‘ll may bg‘m&ﬁ i‘n an
B fQ

oi | .for proPehged aaii omes § ﬂm@mus‘)tlgmmpsgar,fm_
exanpl e, peanut oil, sesame oil, ‘cottonseed il ¥ corn oi IN*s6¥ bean oil,
synthetic glycerol esters of long chain fatty acids and m xtures of these
and other oils. Injectable suspensions may al so be prepar gwgn whi ch 13
JUN 2003 WD 00137466 PCTI EP991 10054 -1lcase appropriate lJiquid carriers,
suspendi ng agents and the |like nmay be enployed. In the conpositions
sui tabl e for percutaneous adm nistration, the Garner optié&Ral % conprises a
penetration enhanci ng agent and/or a suitable wett abiN;e age% , ‘/?b)'ti onal |y
conbined with suitable additives of any nature in mn ro i o, whi ch
additives 5 do_not cause any significant deleterious effects on the skin.
Sai d addilptetaedipigy of farmula @-8) whereimd¥iiniQt said inerntediatéebeitg repaesdhed byay be
hel pful fformile €Ha-h))@ak BEpRBSI intdyan 0 RY! y be
adm ni st ef,ed :é) v%’igus g%ygzg%g&eﬂggﬁ% %y?agg?é?zg?g%éggﬁﬁ gg@%ﬁt -on
or as an OIAt mefe A RPPEHThrdusing methodyknqven inhe art Acgeagend prageture
sol ubf | i tiydepieted ithschemerdespondi ng free base or free acid form are 10
obviously nore suitable in the pregﬁiatign of aqueous conpositions. It is
especi al | y advant ageous to f or nul at¥"ERe=af or ement i oned phar maceut i cal

h

conposi t i dfige dosage unit fofmqr ease of adninistration andguniformty

of dosage. qggggglunit_LQLﬁlas uged ) n the specificatiog,gnd cl i nms_ herein

refers to physi€ally diserete 15 i i ablezggﬁﬂnitari\ g each
en

unit containing a predeterm ned quantf%y of active ingredi calculated to

produce the desired therapeutic effect, in association wthvtheS¥equired
pharmaceutical carrier. Exanples of such dosage unit forms #g tablets
(including scored or coated tablets), capsules, pills, powdgr packets,

waf ers, injectable sol ufions or suspension®y teaspoonfuls, tabl£spoonfuls
and the i 20 Segr egat ed } s thereof. The i exanpl es
are intende ust rate~t he pr i Pvent i-er—Exper i part 25 A
Preparati on ¢ i nt er ¥di at es ¢ Al A mi%pdre of # 0

O phenyl hydr oxyfl am_ne hydrochloride (1:1) (0.625 nol) and

4, 4- pi peridi ne '%?fhydrochloride (1:1) (0.682 nmol) in 2-propanol (615 m)
was stirred at g0C. HO (353 nl) was added dropw se at 20C. The reaction
m xture wa t Rjpeated to reflux tenmperature. The reaction mxture
was stirr an ef IYxed fips.a3 hours, then cooled to roomtenperature. The
precipitat s f red off) washed with diisopropyl ether, and dried.
This fraction was crystallized fromwater ( 1600 m ). The desired conpound
was allowed to crystallize out while stirring. The precipitate was filtered
of f) washed with 2-propanol and diisopropyl ether, then dried) yielding 84
g 35 (64% of 1,2, 3,4-tetrahydrobenzo-faro[ 3, 2-c]pyridi ne hydrochl ori de
(1:1) (interm 1). Exanple A2 a) Reaction under N2 atnosphere. NaH 60%
(0.17 nol) was stirred in tetrahydrofuran (350 m). A solution of diethyl
(cyanonet hyl ) phosphonate (0.17 nol) in " 13 JUN 2003 - WD 00737A66

PCT/ EP99/ 10054 - 12t etrahydrofuran ( 150 m) was added dropw se over 20
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Exampl e A3 30 a) Butyl lithium (0.27 nol of a 2.5 Msolution) was added
dropwi se to 6-nethoxybenzo[ b] t hi ophené [prepared anal ogous to the pr g dbig)
descri bed 07%746%/Ed Chem 1989, 32(12), 2548-2554] (0.25 nol) in
tetrahydrofuran (1000 m ), stirred at -30C. The m xture vvasPQ;Vl:lr9|9&0bsf40r 10
m nutes at -30G Ethylene oxide (0.38 | in 100 nl tetrahydrofuran) was

added dropwi se at -30C. The mxture was allowed to warmto 35 room

t enper at uleiEdiftd 55 r rs. he xture was acidified with dilute
HO  sol Utb E The iol vfehnl{ﬂ(a (1132)'\9[2 ‘r“a’g I‘h‘éd intsmediatasdeingirkpreashtati t h

wat er and°¥ Rormuls A3y, %tsbfemtepactledcommg t&HAGEE. CHhe, $ Cﬁgﬁyg&q?gam c

| ayer was1tB2 & usind meimeds Ry 2003 06/ 37466 054 -13
t he sol vent evaporaéted The re%fndﬁle%mig‘é%e‘tn?w Fﬁif"ﬁé&%ﬁl’é‘)tedml-‘tchtmdmff and

dried, yielding 41.3 g 6-net hoxybenzsg[‘ahé |ophene 2-ethanol (interm 5). b)-

Met hanesul f(g yl chloride (0.2l nol) d to a mxture of internediate 5

(0.19 nol) ab;ethyl aioa \0 21 nmol) in Cl2 (1000 m), stirped at 0OC. |
"Sitll

The 5 reacti hmxtuLe__mas red for 4&epbour$® m t edpergt ure, then
poured out inft L P 2The d Kganl'c | dyer —cht fi "yered and
t he sol vent evaporated. The resitue was  tritura thdeter di wsergpyl et her,

filtered off and dried, yielding 50908 g (94% of

6- met hoxybenzo[ b] t hi ophene-2-et hanol met hanesul fonate (estgr) (interm 6).
c) A mxture of internnediate 6 (0.18 nol) and Nal (0.4&pargl) in

2- pr opanone (100 m) 10 was stirred and refluxed for 9 howrs, then cool ed

to roomt® N\ ent vapor at ed. . NEpe resi due § Wwashed
with water ac edNW|t 2 lnTh Xos et or gamj) was
dried, filt an es nt porated

2-(2- i odoet hyl ) - 6- met hoxybenzo[ b] t hi offRéne nt erm F¥ee d) diate 7

(0.18 nmol) was added portionwise to a m xture of 1,3,5,7- tetra 15
azatricyclo[5.1.1.13, 5] dgg ?ne (0.45 nol) in CHC13 (600 m). The reaction

m xture was stirred andyreéefl uxed overnight) then cooled to room
tenperature. The precipstate was filtered off and dried, yielding 54.2 g of

1- (2-(6-nmet hoxybeng0 t S ffen- ZM,%\et hyl]1,3,5,7-tetraazatricyclo[5.1.1. 1
5, 7] decani um i odi d§ (i rm 8) m xture of internmediate 8 (0.12 nol)
eth I

and 0.50 nol } 1 171 m) was 20 stirred for 2 days at room

t enper at Spme df/tblnaecdr@ou(nﬂﬁ)oﬂfcﬁm%mjl E.\ftﬁéb added and the

reacti onvga tstltrred and ref ux%dﬁé g%%mf\%&’% sip BHFAE to room
t enper at e o) vlgfﬁ nanm Pues sereoctemicllyris@feri

2-propan rmsnféwdfqompenm mﬁfsmdnmmaiaesmbés ea%g t{‘gnd,h&gdue was

reconver aGknb®wh e 0% .NaCOH. T e se %?fc | ayer
was gyied. fil tg)rr t;%ag{]eg '? ﬁgé’)? h‘?aé r8%/‘51?)‘8?rét"é'd ew&&bﬂgbysxm di ssol ved

in 2-propa Bicthods sych %?&ﬁl?éfdtee%rystﬁtlxzaumOmmommg hiz t8€lintlp®dld g (cohndy) Wi th

HC / 2- pr epzeno distTtheion) BguiAich /g i f a ried, vyi efl ing 13.1 g
(50 of oitedt it LT h%%ltxé’zures e, ﬁﬁe”“ i %“Q“Wf e e

(interm 9) fu'st converting said racemic mixtures with suitable

(1| ﬁt 2rfn{efzi’nﬁfgy%ﬁmmudewydr-e[xﬂmmﬁﬂla@m %%txﬁfrgyéfﬂ?ﬂgfﬁ%l% h dro;:hlg)(irb;je
and Znd %r 1 | n %ﬁfﬂ@&caﬁi? ;q) a‘t@daﬁ‘fsu’%wes piciliagterppmpric 1@05 arl) was

stirred SMEHH dor expmplessstective onysdllizati by bbb ofnb b@,'ﬂct d”{gﬁ%tsure until
sat ur at i o licqatid c%@a{oéaﬁ%ﬁ%@ﬁﬂé%ﬁlo\,\gl 0?}9 Wﬁ@%o’& 5 mjlﬁh‘t’ \sA% argggrend 35

dr opw sey %ereq:?x? ag% reaction_m xtur

tenperature HB RS2SR ndkiateidbe sorrespdnding emintioutegs.was stirred

Vi gorourill)y The grganl c layer was separated, washed wth an agueous NaHCO3
sol ut i onf@Adtergochemizb By JsodiekieForrhd bit 5 WO A737466
PCT/25P99@b¥Q9§f‘fmﬁﬁh@§ tshe sc?’gventbv\tlgé%elr\l/1 O&%S%gggm‘l"ﬁ%ap By #lso Weas
triturated under hex e) TPYEPUcAllyrisomgrir &df thejapprtipnigte58 g (82.6% of
3- (chl or'BifEnediptes gnd Btanmgbnatznﬁlb] pmhide@ﬂanﬂxc(lh@%&t%g% é,m of%m xture of

gﬁﬂuoi?d:%? @Eﬁ:@ﬂ%&%@@ﬁ rr egP &%’)d\gﬁr gheﬁtlgq?féfggg’a formg of e rrl)l )5 was

added sl 0 pl3:(® areintendedie de embeavet withir ﬂe%éﬂmﬂﬁébtt{fﬁl (i e
stlrrlngnvéﬂmen the reaction mxture was stirred in ice-water e
pre@bpitate was filtered off, washed with water) then dissolved in CHzd 2.
The organic solution was dried, filtered and the sol vent was evaporat ed,
yi el di ng 5-fl uorobenzo[ b] t hi ophene-3-acetonitrile (interm12). 10 c) A

m xture of internmediate 12 (0.29 nol) in a mxture of NHs and CH30H (700
m ) was hydrogenated at 14C with Raney N ckel (5 g) as a catalyst in the
presence of a thiophene solution ( 10 m). After uptake of HZ (2 equiv))
the cataI yst was f||tered off over d| callte and the f||trate was

o e o e o . -



35 The residue was stirred in petrol eumether and diisopropyl ether, and

the resulting oil was separated, yielding 50.4 g

6- chl or o- 1- (4- met hoxyphenyl ) - 1- hexanone (interm 16). 13 JUN 200313 JUN 2003

| aVO. af I/ WM@E74665 PCT/ EP99/ 10054 Exanpl e A6 a) Reacti on urrdavEHR48/10054

at nosphere. BF3 in diethylether (215 m) was cooled to OC. 3-Fl uoro-phenol

(0.25 nmol) was added. 6-Chl oro- hexanoyP' chloride (0.51 nol) added and the

resulting reaction mxture was stirred for 15 mn at 0C) then allowed to

war m 5 t o TPeepmpewisisrod formaila (hahe dawtides/theipham euncallyietetitls h@dugyer ni ght

at 130C.  Filts anbstaseawhemivallp toat ric gornst tRERES, Blobkahe YalsGha %%ﬁ%@é‘ﬂo&i le

cooling. This m xture was extracted twice with dii soprop?yl er.  The

separ at ed B FERFAl doradpanergigBevapRsihius ficteasing theamntadrienaling relente. Blaginat ed. The

resi due wesd bacep@rswill ; i I . CHZChJhexane
D PRI ORI Y of i Rnf s R Bly

501 50) tggﬁ by HPLC (eflmtgﬁnt, CHz exane &ctions were
col | ect ed SHAINLIDora e naling i Be Sensrah pEperiBhiessl aierkpus systery. Bherapeutic

6- chl or o- indjehtibhsiforasin: resenp bemydundd akkelePRASRN ¢ A } m xture
of inter %s% Js7di£egs' glm.y?f)tl% agc{ E)édro X)Ig?m ne h(‘g%ﬁ‘f@o(?liz%gmi%ésg% mol) in
pyri di ne”? S dizsdses fiabrisgmetitus, Wé “9"6‘8??1% HRBPKREs and elevatedhour ed
out into Mtrgopidar pegS@reri ). This mixture was stirred for 10 mn, then
extracted with ethylacetate 15 (2 x). The separated organic |ayer was
driedyg fi r .. 4he residue was.pyrified by
col udrr119 ch%ﬁéﬁrﬁgg&é O@%?&ééﬁ |u§§¥§18qq" %iea?geernql§s°6§|§ﬁ, F'&%E]ﬁ“g@gl). The
desired ffac § YR8 rEPOs) ‘fné]lc B OL HEPATHRS KSPRIORY espesiadly hsbresned, vi el di ng
22 g 6- chopercteytdrsfand dopenfiné Y revepibse IHiY atgdiaiaoton fedubEs the Bspom 18) -
.20 ¢) Internediat, al18 (0,017 mol) in tetrahydrofuran (50 nl) was warned to
60C. A soF’EHZ}PéFP%ﬁ 1side elfestsERY) Biag might iarifeitrpm donaming scaproy bionkade

t-et r ahydr addithans{oa@Dbarvoidbd $n dkdeshtlén RS fresdish.t he resul ting reaction
m xXtuSe was stirred and refluxed for 2 hours. The reaction nm xture was

cool ed t OBIRRMR f{;& r: rat.ed. The,resi due was
washed wi F%\ Watgte(;2 , %ﬂgﬁ 12&@3%1}%@@&%?% f Hi ﬁ?is/,sg%%ﬁ? SHOYREOLIBARCE: | 5t ed
wi t h CHzCH® relehse efesprtatinawhich amiycadday ete theapetticesttiohiih Hepreshicndiba

r

| vent i £ | “omat h
S1Tca gor PRSIoNE Nanhpf ST ABA S et BhdenBlob a0 B D™ P! abt 2 nd
th t L yi el di - (5-chl tyl)-6-fl uoro-1, 2- benzi |
(it 2o e o be, et b1oqkineos FSRpIOLRTBLY B1OUEBARIAGESE BT 30 Exanple B 1
A i xt ur eeffacBigial DOPAC @4-&@%@%%&&&5 ARRSs 591&41)8'1‘31%?%!}1 ).

i nt er medi gte 1 é%é)lS %J and ‘potassium 10 e (catalytic
quant i t y) “YRATHB npragdiptine: ket one (200 m) was stirred and refl uxed
overni ght and then cooled to roomtenperature. The sol vent was evapor at ed.

'I(;EECIr esi _(?_hevimﬂmﬁsh&ﬂuluésk bf tQuBjRe: &hgat oﬁgds_mnéthé' @it gfafsg&{:ﬁ&-w |t h t

: . 1} C er separate rie iltered an e sol ven

was rez\%apo% %‘%{?%ea 432%1589\2%3%5?% Sythgyrepts U I FET e it BEHWGY er
silica gefleRressiaarand ROFAQNORICHSOISE, A6¢ firpsenT iveptioe pfoviddsiaanethv@ be e ect ed
and the TN : : 0054 - sol vent wa

evapor at ew.%ﬁ?l'he I%g%%ﬁ%ﬁ@@%ﬁg&fg@h Eri:%gé e%h{e?1 %@%‘fﬁ%‘?‘?@’&?&iﬂ acid salt
(1:1). TheXEsen sidigate, spid methodegomprising thsystimhieddministratiomofanl g

1- (4-f | uothepdpennt fectd = G~y di n=.2- - 1- hexa
noEle ) - %-C%\pggu ea)(%%flt g V%Iﬁédl%?g%@ﬂgﬁ%mg%@hglﬁ%@ é&ﬁﬁn@%&g gaﬂOL nds of
formila ( |{c]eha oé”ﬁ"fléﬁé %d anal ogously to exanple B 1. Table 1 Co.

No. R XR3aR3bh si cal datalHNHFH(E) - 2- but enedi oate (2:1); np. '
iggczcngFg B p&sbmttcen?ggg%? %Iklo Py RIEHY(dspful ib tHeaRRgh ot T Al%heha_x{%?-sﬂ NHFH.

) 77- O NHOGHBHCE] - o Bt e I kng (;;2Ei:i!1EE E)ﬁsﬁfﬁgoﬁﬁ%f %b?g!%??gne%?foate (1)
np. 230Co%etylshlinadellaset ab1087,0. Setoghmn.cfR: 578-G85).

(1: 1)3§17- OCH3SFH( E) - 2- but enedi oate (2:1)127-C NHHH(E) - 2- but enedi oate (2:1

. np. 22 +HBSERL Eko i icnAl - 1).146- ESFH( E) - 2- b di oat |
5. 2?24H%§§ﬁm§%§e%@%ﬁﬁﬁﬂé£§%a{h%% SRS BE oo oat o
(1:1) 27HN? fk8dn bt deng/ke bpdyrabight2 O X R1 R3b \ ~\/\/N 6 10 Rsa
13 JUN 2003 w0 00| 37466 -17

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




PCT/ EP99/ 10054 Co. No. R~-XR3' R3bh si cal dat al5HOFHhydr ochl ori de

(1:1) 16HSFHhydrochloride (1:1) ; np. 100 Cl7HNHFH 18HSCH3Hmp. 75 CJngHﬁNI—yﬂm
78 C206- CH3OFHh drochl oride (1:1)216-Cl SFHhydrochl ori de

(1:1) 226 V3P 2- but enedi oate (1:1)237- G:HBO:thdr ochl or Pd®/EP99/10054

(1: 1) 28HNHFHTr aps29HOOCH3OCH3( E) - 2- butﬁgedl o ate 1:1

)30HOC1H31HOOCI—|3H( E) 2- butened| oate (2'1)327- ClG:H33HSC1H34HSOCH3H Table 3

~ 0O NoéhIE ina ovke ﬁh ysi cal dat aNo. 35S( E) - 2- but enedi oat e
(2 1) 36 fg’é g éﬁf ‘?ﬁe&éﬁén% cIRg 3 Figther, thetpeesenti iowersion:also r€latePhe fizage! 0gi cal
exanpl es 0% apearpouad Gf formul (1Y fér B firdd ceptors The
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20  segregated multiples thereof.

The following examples are intended to illustrate the present invention.

Experimental part

25 A, Preparation of the intermediates
Example Al
A mixture of O-phenylhydroxylamine hydrochloride (1:1) (0.625 mol) and
4,4-piperidinediol hydrochloride (1:1) (0.682 mol) in 2-propanol (615 ml) was stirred at
20°C. HCI (353 ml) was added dropwise at 20°C. The reaction mixture was gently

30  heated to reflux temperature. The reaction mixture was stirred and refluxed for 3 hours,
then cooled to room temperature. The precipitate was filtered off, washed with
diisopropyl ether, and dried. This fraction was crystallized from water (1600 ml). The
desired compound was allowed to crystallize out while stirring. The precipitate was
filtered off, washed with 2-propanol and diisopropyl ether, then dried, yielding 84 g

35  (64%) of 1,2,3,4-tetrahydrobenzo-furo[3,2-c]pyridine hydrochloride (1:1) (interm. 1).

Example A2
a) Reaction under N, atmosphere. NaH 60% (0.17 mol) was stirred in tetrahydrofuran
(350 ml). A solution of diethyl (cyanomethyl)phosphonate (0.17 mol) in
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a) Butyl lithium (0.27 molofa 2.5 M solution) was added dropwise to 6- -methoxy-
benzo(b]thiophene [prepared analogous to the procedure described in J. Med. Chem.

1989, 32(12), 2548-2554] (0.25 mol) in tetrahydrofuran (1000 ml), stirred at -30°C.

The mixture was stirred for 10 minutes at -30°C. Ethylene oxide (0.38 mol in 100 ml
tetrahydrofuran) was added dropwise at -30°C. The mixture was allowed to warm to

35

room temperature and stirred for 3 hours. The mixture was acidified with dilute HCI
solution. The solvent was evaporated. The residue was diluted with water and this
mixture was extracted with CH,Cl,. The separated organic layer was dried, filtered and



109Y&' ()- 910%& ()-0 VI  {Y7_ @510%-&'()- | ks10%@a& () - !t‘#lO%&'JB)-
k#1094 © 109%F& ()- O | | | 0
10%\LA&_(§N)#k02X6 @ x*$10%& ()- 7! x*$10%& ()-Z! L' 10%& ()- @' 10%GK: 2)3
s109DLDL& 809k ()- ksrP@ x*$109% 3" 10%vbMo& () - M p" 10RCH/EP99/10054

b& ()-M IYIO%)&' ()- 10ii 10ii . | | \

10i i(?s‘*$10% L& (). ZsyzX6P@ 1" #10%b& (321 1#10% & ()- #109B& ()-G ! X

% r & o (-G 1 #I0URRE ()-G y!}[<P@t 110%& ()-! ~
#égl/%g/g‘bf&')tf’% ‘&9‘%% R)é%a‘%%’ £ V359 “@%0%3@3‘&“% yiltered:ofteml died, wielding ky" 10%

?0?;?10 g g g : IH?ﬁst?&n@tﬁoxyﬁb?dm[ﬁﬂhgﬂlmﬁga-etgjnol gcliterm e MO9E (). SOFMLON & (-
fFMLO% & () Mjfn 85%'%’%° ofid 8/9%?5 8‘199 F‘E‘t‘(“)e aresmediales ;11 Fo
109%& () - SK@18ume]) pud trietlndamine (0.2 Faol) HOCHEREL, ()000MABEtired 2109 The 9
I x! I " #8354 %Bddton aixture was stirred for 4 hours at room temperature, then poured out into
water. The separated organic layer was dried, filtered and the solvent evaporated. The
residue was triturated under diisopropylether, filtered off and dried, yielding 50.5 g
(94%) of 6-methoxybenzo[b]thiophene-2-ethanol methanesulfonate (ester) (interm. 6).
¢) A mixture of intermediate 6 (0.18 mol) and Nal (0.45 mol) in 2-propanone (1000 ml)
10 was stirred and refluxed for 9 hours, then cooled to room temperature and the solvent
- was evaporated.. The residue was washed with water and extracted with CH;Cl,. The
separated organic layer was dried, filtered and the solvent evaporated, yielding 57 g of
2-(2-iodoethyl)-6-methoxybenzo[b]thiophenc (interm. 7).
d) Intermediate 7 (0.18 mol) was added portionwise to a mixture of 1,3,5,7-tetra-

15 azatricyclo[5.1.1.13,5]decane (0.45 mol) in CHCl; (600 ml). The reaction mixture was
stirred and refluxed overnight, then cooled to room temperature. The precipitate was
filtered off and dried, yielding 54.2 g of 1-[2-(6-methoxybenzo[b]thiophen-2-yl)ethyl]-
1,3,5,7-tetraazatricyclo[5.1.1.1 5,7]decanium iodide (interm. 8).

e) A mixture of intermediate 8 (0.12 mol) and HCI (0.50 mol) in ethanol (171 ml) was

20  stirred for 2 days at room temperature. More HCI (10 ml) and ethanol (40 mi) were
added and the reaction mixture was stirred and refluxed for one hour, then cooled to
room temperature. The solvent was evaporated. The residue was stirred in 2-propanol,
then filtered off. The solid was dried and the residue was reconverted into the free base
with 20% NaOH. The separated organic layer was dried, filtered and the solvent

5  evaporated. The residue was dissolved in 2-propanol and converted into the hydro-
chloric acid salt (1:1) with HCV/2-propanol. The precipitate was filtered off and dried,
yielding 13.1 g (50%) of 1,2,3,4-tetrahydro-7-methoxy—[1]benzothicno[3,2—c]pyridine
(interm. 9).

Analogously, 1 ,2,3,4-tetrahydro-8-methyl-[ 1]benzothieno[3,2-c]pyridine
30 hydrochloride (interm. 10) was prepared.

Example A4 ‘
a) A mixture of formol (37 %; 31 8) and ZnCl, (10 g) in ethyl acetate (90 ml) and HC1
(12 N; 190 ml) was stirred at -10°C. HCl (gas) was allowed to bubble through the
mixture until saturation (at -10°C). 5-Fluoro-benzo{b]thiophene (0.35 mol) was added
35  dropwise at < 0°C. The reaction mixture was stirred overnight at room temperature.
Toluene (200 ml) was added and the mixture was stirred vigorously. The organic layer
was separated, washed with an aqueous NaHCO; solution and with water, dried, filtered
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6677r P1
0%%9%& OF NFE}'%?‘(?g;glté%aat 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,Cl,/ (CH3;0H/NH;) 96/4). The desired

15  fractions were collected and the solvent was evaporated. The residue was dissolved in
diisopropyl ether and converted into the hydrochloric acid salt (1:1) with HCl/
2-propanol. The precipitate was filtered off, washed with diisopropyl ether, and dried,
yielding 48.5 g 5-fluorobenzo[b]thiophene-3-ethanamine hydrochloride (interm. 13).
d)_A mixture of intermediate 13 (0.21 mol) in water (190 ml), acetic acid (190 ml) and

20  formol (37 %; 190 ml) was stirred and refluxed for one hour. The mixture was allowed
to cool to room temperature, then poured out in NaOH (4 M; 1200 ml), while stirring,
The precipitate was filtered off and triturated under CH,CN, filtered off, washed with
diisopropyl ether and dried, yielding 21 g 1,1'-methylenebis[6-fluoro-1,2,3,4-tetra-
hydro-[1]benzothicno[2,3-c]pyridine (interm. 14).

25  e) A mixture of intermediate 14 (0.049 mol) in water (1700 ml) and HCI (12 N; 285 ml)
was stirred and refluxed for one hour. the precipitate was filtered off, washed with
CH;CN and diisopropyl ether, and dried, yielding 17.7 g 6-ﬂuoro-1,2,3,4-tetrahydro-
[I]benzothieno[2,3-c]pyridine hydrochloride (interm. 15).

.-

Example A5

30 A mixture of AICl (32 8) in methoxybenzene (250 ml) was stirred at 0°C. 5-Chloro-
pentanoyl chloride (0.24 mol) was added dropwise at 0°C. The reaction mixture was
stirred for 3 hours at 0 to 5°C and then allowed to rise to 15°C. The mixture was poured
out onto ice water (400 g) and HCI 12N (100 ml), and extracted with CH,ClL. The
organic layer was separated, dried, filtered over dicalite and the solvent was evaporated.

35 The residue was stirred in petroleum ether and diisopropyl ether, and the resulting oil
was separated, yielding 50.4 g 6-chloro-1-(4-methoxyphenyl)-1-hexanone (interm. 16).
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10% Q (2 x). 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;OH
99/1). The desired fractions were collected and the solvent was evaporated, yielding
22 g 6-chloro-1-(4-fluoro-2-hydroxyphenyl)- 1-hexanone, oxime (interm. 18).

20 c) Intermediate 18 (0.017 mol) in tetrahydrofuran (50 ml) was warmed to 60°C. A
solution of 1,1’-carbonylbis-1H-imidazole (0.035 mol) in tetrahydrofuran (200 ml) was
added dropwise and the resulting reaction mixture was stirred and refluxed for 2 hours.
The reaction mixture was cooled to room temperature and the solvent was evaporated.
The residue was washed with water , then acidified with HCL. This mixture was

5  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; 100%). The desired farctions were collected and the solvent was , yielding
3-(5-chloropentyl)-6-fluoro-1,2-benzisoxazole (interm. 19).

B. Preparation of the compounds of formula (I)

30 Example Bl
A mixture of 6-chloro-1-(4-fluorophenyl)- 1-hexanone (0.018 mol), intermediate 1
(0.015 mol), Na,CO; (4 g) and potassium iodide (catalytic quantity) in methyl isobutyl
ketone (200 ml) was stirred and refluxed overnight and then cooled to room
temperature. The solvent was evaporated. The residue was washed with H;0 and the

35  mixture was extracted with CH,Cl,. The organic layer was separated, dried, filtered and
the solvent was evaporated. The residue was purified by column chromato graphy over
silica gel (eluent: CH,CL/CH;O0H 95/5). The pure fractions were collected and the



ff 10ff 10ffly’, 2#10%f& ()-Mt", 2#10%& ()-M \ | \
302#10%4& ()- My' "109ZeZe& ()-"Mnt!uruwxi ZwB\N 1 =" F #109%& ()-!!P R un 103
#1098 ()-=!1\F _ N :
#109& () - WROOAHEH i & ()-' 1 <P" 109%CC& ()-' 1" 109%& ()-'iz{3)} >}BCH/EP9I9/10054
101}7#(1230/& ()-S 2! 10%(&)()-- S/ #10%1& ()ls@yS/#lo/& ()-@} F #1098$& ()-!!"
#109XX& () -! dE/

o 0 0 ; % 098! 10 10sVzX6E/
Tor 1} i‘fo?.%ﬁ ¢ VA TEAd e oo as gbaief s ?ﬂrssr (B st acit sal
#10%& ()- g 1’5Mne¢1pn@fmme{edwl%?mned 1d1h 100 ~(m ff&o@ﬁhg?ﬂf v 10%
ﬁéo(/()y 7%%% 23 j"ﬁ‘%{l%ﬁ@ﬂ%ﬁc &8'9 lrh‘“fi‘eﬁm& f‘)’l butengdicate: (1j1) 10

dgi my~e5. ATFRY v 10% U& () -V 10%

5  Tables 1, 2 and 3 list compounds of formula (I) which were prepared analééously to

example B1.
Table 1
N D/U\/V\/
Co. No.| R! physical data
1 H NH F |H (E)-2-butenedioate (2:1); mp. 190°C
2 H 0 F H (E)-2-butenedioate (1:1)
3 H S F H (E)-2-butenedioate (1:1)
4 7-Cl1 NH F H mp. 130 °C
5 7-Cl NH CH; |H mp. 135 °C
6 7-Cl1 NH OCH; | OCH; | (E)-2-butenedioate (2:1)
7 7-Cl NH OCH; |H (E)-2-butenedioate (2:1)
8 7-Cl NH Br H (E)-2-butenedioate (1:1); mp. 230°C
9 7-C1 NH Cl H mp. 154 °C
10 |6-C1 F H hydrochloride (1:1)
11 | 7-OCH; F H (E)-2-butenedioate (2:1)
12 [ 7-C1 NH H H (E)-2-butenedioate (2:1); mp. 226°C
13 |6-CH; |S F H (E)-2-butenedioate (1:1)
14 | 6-F S F H (E)-2-butenedioate (2:1)
24 |H O Cl H
25 H 0] OCH; | OCH; | (E)-2-butenedioate (1:D
26 |H (0] OCH; |H (E)-2-butenedioate (1:1)
27 |H N-CiHy | F H hydrochloride (1:1)
Table 2

0 X R!
=6

10 R
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Co. No.| R! X |R*® |R® | physical data
15 |H O |F H hydrochloride (1:1)
16 |H S F H hydrochloride (1:1) ; mp. 100 °C
17 |H NH |F H -
18 |H S |CHs |H mp. 75 °C
19 {H S |H H mp. 78 °C
20 |6CH; |O |F H hydrochloride (1:1)
21 }6-Cl S |F H hydrochloride (1:1)
22 6-F S F H (E)-2-butenedioate (1:1)
23 |7-OCH;|O |F H hydrochloride (1:1)
28 |H NH |F H Trans
29 |H O | OCH; | OCH; | (E)-2-butenedioate (1:1)
30 |H O (d H
31 H O |OCH; |H (E)-2-butenedioate (2:1)
32 | 7-Cl O |F H
33 |H S [d H
34 | H S |OCH; |{H
Table 3
Comp. physical data
No.

35 S (E)-2-butenedioate (2:1)
36 | O | (E)-2-butenedioate (1:1)
37 NH | (E)-2-butenedioate (2:1)

C. Pharmacological examples

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

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

In general, a low concentration of a radioligand with a high binding affinity for a
particular receptor is incubated with a sample of a tissue preparation enriched in a
particular receptor or with a preparation of cells expressing cloned human receptors in
a buffered medium. During the incubation, the radioligand binds to the receptor.
When equilibrium of binding is reached, the receptor bound radioactivity is separated
from the non-bound radioactivity, and the receptor bound activity is counted. The
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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 bmdmg affinity

10

15

and its concentration.

U& ()-V 10% U& () -
U& ()-V 10% U& ()
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QUS ()-/K;< V 10% U&

()-xY:.

U& ()-V 10% U& ()-sY: .

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

the receptor preparation used is the Chinese Hamster Ovary (CHO) cell expressing
cloned human oy 5, 0y and QQC receptors.

The ICso value (concentration whereby 50 % of the receptors is inhibited) for the

compounds exemplified in the experimental part above for each of the three receptors
ranged between 10-6 M and 107° M.

Example C.2 : Dissociation in receptor binding affinity for o, and dopamine D,

As already mentioned above, dopamine D2 antagonism may lead to an increased risk
of EPS. Thus, the larger the dissociation between 0, and D,, the better. The columns
headed “dissociation” show the IC50 value in molar (M) for the 0, receptor and the D,
receptor. By “Ratio” is meant the ratio D,/0, and this is an indication for the
dissociation between said two receptors.

Present compounds

dissociation

Art compounds

dissociation

K@W&-};@
k
Comp. 1

Oa @ 5.0x10°
D, : 4.0x107
Ratio : 79

{inaaa

Chem. Pharm. Bull 1979,
27(8), 1922—

O : 4.1x10°
D, : 1.0x107
Ratio : 2.5

o

Comp. 2

0. : 2.6x107"°
D, : 5.0x107
Ratio : 1950

Khim.-Farm Zh. 1975,
5(1), 79

O, : 2.1x107
D, : 2.1x107
Ratio ;: 102
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D. Composition examples

"Active ingredient" (A.1) as used throughout these examples relates to a compound of
formula (I), a pharmaceutically acceptable addition salt or a stereochemically isomeric

form thereof.

Example D.1 : Capsules

20 g of the A.L, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The
resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,
each comprising 20 mg of the A.L..
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Example D.2 : Film-coated tablets

-----------------------------------

A mixture of 100 g of the A.IL, 570 g lactose and 200 g starch is mixed well and
thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl-
5 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.

10 To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol 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 ml of dichloromethane. The latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of polyvinyl-

15  pyrrolidone and 30 ml of concentrated colour suspension and the whole is

homogenated. The tablet cores are coated with the thus obtained mixture in a coating
apparatus.
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(a) (b)

wherein mis]or?2;

each R3 independently is hydrogen, C1-4alkyl, Cj-4alkyloxy or halo.

2. A compound according to claim 1 wherein nis I and Rl is hydrogen, chloro, fluoro,

methyl, methoxy or nitro.
3. A compound according to any one of claims | to 2 for use as a medicine.

4. The use of a compound as claimed in any one of claims 1 to 2 in the manufacture of a

medicament for treating depression or Parkinson’s disease.
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7. A process for preparing a compound according to claim 1, characterized by,

a) N-alkylating an intermediate of formula (II) with an alkylating reagent of formula 1D

R 3 N-alkylation

(CHy) D
H—N\
(CHy), ==
(Im) (I

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

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



