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HALOGEN SUBSI TUTED TETRACYCLI C TETRAHYDROFURAN DERI VATI VES 5 Thi's i nventi.on
concerns h¥sWa3Wubstituted tetracyclic tetrahydrofuran derRGIERNEESAavi ng
anti psychotic, cardi ovascu! ar and gastrokinetic activity and their
preparations; it further relates to corrposgtlons conprising them as well
as their use as a nedicine. 10 WO 97/ 38991, published on 23 Cctober 1997,
di scl oses tetracyclic tetrahydrofuran derivatives. WO 96/ 14320 and WO

96/ 14321 both di scl ose isoxazolidine containing tetracyclic derivatives,

al | having antipsychotic, cardiovascular and gastrokinetic activity. An

article by Mnkovic et al Fé%?gﬁﬁﬂ%g%ﬁﬁﬁ%ﬁﬁé@ﬁle 403-407)
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fror phot 1 ny anggepressant ﬁlowever, it was found that this particular tetrahydrofurfurylamine
derivative was inactive as antidepressant at a dose of 300 mg/kg.

20  The present compounds differ structurally from the art-known compounds by their
specific substitution pattern on the dibenzoazepine ring and the presence of a
tetrahydrofuran ring instead of an isoxazolidine ring, and are further distinguished by
‘valuable pharmacological and physicochemical properties.

25  This invention concerns compounds of formula (I)
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-1, the N-oxide forms, the pharmaceutically acceptable addition salts and the
igeteochenucauy isomeric forms thereof wherein :
: :- iszero,l 2,3,4,50r6;
30 X 1s 'CH, or O;
R1 and R2 each mdcpendently are hydrogen, Cj_galkyl, C1.¢alkylcarbonyl, halomethyl-
carbonyl or Ci.galkyl substituted with hydroxy, Ci-salkyloxy, carboxyl, Cj.salkyl-
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formula: [err] wherein: Rerr], Rerr], Rerr] and R err] each
i ndependently are hydrogen, halo, halonethyl or Cerr]Jalkyl; mis zero, 1,
2, -or 3; 1W09919317 Rlerr], Rlerr], Rerr] and Rlerr] each i ROEFEAYUEHISI y are
hydrogen, Clerr]al kyl, aryl or arylcarbonyl; or Rerr] and R err] taken
together may form a bival ent radical (err]al kanediyl; R err] is hydrogen,
Clerr]al kyl, Cerr]alkyl carbonyl, hal onet Wyl car bonyl

d err]al kyl oxycarbonyl, aryl, di(aryl)nmethyl or Cerr]al kyl substituted

wi t h hydr oxy catt®nyloxy, Cl-@[léﬂpiiﬁakl)ﬂwkgr, arglaobBA whd R&jaken tagekher odthhhay| oxy,
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i s hal ogen;. afﬁﬂmdﬁyl i s phenyl or phenyl substituted with 1, 2 or 3

substituents sel eckgd fromhalo, g® hy¥lroxy, (err]alkyl and hal onethyl.
In the foregoing dejdi tions Cerr e

defines strai and branch
chai ned saturated lydrfcargpon radi it hang-ng from Ji4lo carbon atons such
as, for exanple, ~At hyl, priyrs

\ put yl , 1-ne hy‘-l\p{g'g_yl ,
1, 1-di net hyl et hylg1opentyl , hexyl;12(f err]lal kanedi yl 25 es bival ent
strai ght and branch chai ned sattﬁ’at ed hylir ocar bon radical s havi ng from4 to
5 carbon atoms such as(a)for exanple, ()4-butanediyl, 1,6)pentanediyl; halo
is generic to fl uoy.o, chipro, brono and i odo. The term hal onethyl is neant

to include nono-,R{i - ,~&hd trihal ong | . Exanpl es of hal onet hyl are
, agﬁl tic riy trifluoronethyl. -3- The
e addition saAts as nentioned herei nabove are

fl uoronet hyl, diflus
phar maceutical ly ag
neant to conpris®fhe tRgrapeutically active non-toxic base and acid
addition salt fornms whiclr the conpounds of forrmula (I) are able to form
The acid addition salt(dormof a 5 (epnmpound of forrmula (1) that occurs in
its free T'orm as g base can be obtained by treating the free base form of '
t he conpound of f Pa gl) wi th an appropriate acid

RY, R10, R1 and RI2 each independently are hydrogen, halo, halomethyl or

Ci-ealkyl;
** m is zero, 1, 2, or 3;
10 - RI3,R14, R15 and R16 each independently are hydrogen, Cy_galkyl, aryl or
arylcarbonyl; or
- R15 and R16 taken together may form a bivalent radical C4.salkanediyl;
R17 js hydrogen, C;.galkyl, C1.galkylcarbonyl, halomethylcarbonyl,
C1-ealkyloxycarbonyl, aryl, di(aryl)methyl or C1.galkyl substituted with hydroxy,
15 Ci-salkyloxy, carboxyl, Ci.galkylcarbonyloxy, Cj.galkyloxycarbonyl or aryl;
R3 and R¢ are both halogen; or
R3 is halogen and R4 is hydrogen; or
R3 is hydrogen and R# is halogen; and
aryl is phenyl or phenyl substituted with 1, 2 or 3 substituents selected from halo,
20  hydroxy, Ci-¢alkyl and halomethyl.

In the foregoing definitions C;_galky] defines straight and branch chained saturated

hydrocarbon radicals having from 1 to 6 carbon atoms such as, for example, methyl,

ethyl, propyl, butyl, 1-methylpropyl, 1,1-dimethylethyl, pentyl, hexyl; C4_salkanediyl
25  defines bivalent straight and branch chained saturated hydrocarbon radicals having

from 4 to 5 carbon atoms such as, for example, 1,4-butanediyl, 1,5-pentanediyl; halo is

ggnéric to fluoro, chloro, bromo and iodo. The term halomethyl is meant to include

_ d\gho-, di-, and trihalomethyl. Examples of halomethyl are fluoromethyl,
difluoromethyl and particularly triflucromethyl.



such as an inorganic acid, for exanple, hydrohalic acid, e.g. hydrochloric
or hydrobrom c, sulfuric, nitric, phosphoric and the |ike acids; or an
organi c acvopy/sasth as, for exanple, acetic, hydroxyacetic, PEDBEIRNGES2
lactic, pyruvic, oxalic, malonic, 10 succinic, naleic, fumaric, malic,
tartaric, citric, nmethanesul fonic, ethanesylfonic, benzenesul fonic,

p-tol uenesul fonic, cyclamc, salicylic, p-dm nosalicylic, panoic and the
| i ke acids. Particular acid addition salts include hydrochloric acid and
[R-(R*, R*)]-2, 3-di hydroxy- 15 but anedi oi ¢ acid (other names are for
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formula (1) an&likeadlis.t 0 conprise those conpounds of forrmula (1) wherein
one or several nitrogen atons are oxidized to the so-called N oxide,

particul arly thos oxi des wher ei n 0 N rr] .,and 35
Rlerr] substi %‘ﬁcé‘{?@&‘?’ﬂ? CT'#?D‘ é‘?‘H "g‘t %ﬂma‘%} 33@)‘&?&?‘? 0Xy-
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st er'eoi sorrerl ElitzI g). N which the conpounds of formula (1) -4- may

exi st, thus, SO | n [udi ng enantioners, enantioneric m xtures and

di astereoneric. m xtures. Unl ess otherw se nentioned or indicated, the
cheni cal desﬂ@%&ﬁoﬂtﬂ?%ﬁs eloiopmuladD qeataning 2¢idic niRREmaY ba Aenverted e fthall ar

the racem ¢ Rhegapiiicall§ acive doASBkiBIbAse, i.e. metal or amine, addition salt forms by

20  treatment with appropriate organic and inorganic bases. Appropriate base salt forms
comprise, for example, the ammonium salts, the alkali and earth alkaline metal salts,
e.g. the lithium, sodium, potassium, magnesium, calcium salts and the like, salts with
organic bases, ¢.g. the benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts
with amino acids such as, for example, arginine, lysine and the like.

25  Conversely said salt forms can be converted into the free forms by treatment with an
appropriate base or acid.

The term addition salt as used hereinabove also comprises the solvates which the
compounds of formula (I) as well as the salts thereof, are able to form. Such solvates
30  are for example hydrates, alcoholates and the like.

The N-oxide forms of the compounds of formula (I) are meant to comprise those

compounds of formula (I) wherein one or several nitrogen atoms are oxidized to the

so-called N-oxide, particularly those N-oxides wherein the nitrogen bearing the R! and
35" -“R2 substiments is N-oxidized.

The term “stereochemically isomeric forms™ as used hereinbefore and hereinafter
defines all the possible stereoisomeric forms in which the compounds of formula (1)



stereochenmically isoneric forns, said mxtures containing all diastereoners
and 5 enantionmers of the basic nolecular structure. The sane applies to

t he interRpgbRigs; as descri bed herein, used to prepare endmECTEMES633E
formula (1). Stereochemically isoneric fornms of the conpounds of fornmula
(1) and m xtures of such forns are intendéd to be enconpassed by formnul a
(r). 10 Pure stereoisomeric fornms of thé conpounds and internediates as
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o’o

‘understood in a similar way, but then having regard to the enantiomeric excess,
respectively the diastereomeric excess of the mixture in question.

The numbering of the tetracyclic ring-system present in the compounds of formula (I),
25  asdefined by Chemical Abstracts nomenclature is shown in formula (I').

@

'i‘fxé'cbmpounds of formula (I) have at least three asymmetric centers, namely carbon
atom 2, carbon atom 3a and carbon atom 12b. Carbon atoms 3a and 12b are part of an
annelated ring system. In this case, where more than 2 asymmetric carbon atoms are
30  present on a ring System, the substituent highest in priority (according to the Cahn-
Ingold-Prelog sequence rules) on the reference carbon atom, which is defined as the



5 means that the highest priority substituent is on the sane side of the
nmean pl ane determ ned by the ring system and "[err]" neans that the

hi ghest prWOP¥1¥38TUbstituent is on the other side of the nmedCHERI§H6352
determ ned by the ring system O sonme conpounds of formula (1) and of
internedi ates used in their preparation, t_t'yg 10 absol ute stereochem cal
configuration was not experimentally determned. In those cases the
stereochem cal |y isopmeric formwhjch was first isolated.is, designated as
"A" and the s@é%‘ﬁﬂ“"&’é" oaghon W@ﬁ’&ﬁ@gft’aﬁmﬁ%ﬁm%ﬁés pEpitarly abyaygn the “o
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(a) the [2R—(Zhebﬁh}.rﬂdéefmbmchﬁlp[aﬁéﬂb&:}mﬁeﬂbywmig@@tenher eby carbon atom 2
I's the reference atom havi ng the R configuration and the
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because the_hydrogen supstjtuent 1s on the sanme Si | 'ane
relative to tH#gd “%—i[eé?‘i“f ECHrappipeherrelerance 1o the astualstergph

[2S-(2[ err], 3ajoafigirad@i] Howdyer, saah?A'GandtB Oisombres flos eaf b@ma@tbiguo%slyas t he
S confi gur ati QRlar,ERK00N. ALRTARCE BRRGANTLANEAT Ol 28D GRIBORALQM 12D the

S confi gurat I on never ‘use m ""corpounds of
formul a (1§ ichanticaparicrslagpaship. n6|m@en§h1&c®naqhmmblem dgjermine eabsdute

addi tion sal t%onﬁ@&aﬁéxeamcﬁ@aﬁpmdgqglﬂgarzmvalrﬁ&héd&%u% X ifiCexaRipls - A

speci al group (i?;p ounds are those conpounds of formula (1) wherein the
two 35 hydr %Bn car bon atom 3a and 12b are on opposite sides of
t he nean pl ane determ ned by the tetracyclic ring system - 6-

I nteresting cd’rqn_ouamlpleatrcmmduodé hawimg chstsreodhefricahndbsriptor Ahfmx,édﬁalza[oe)r r] and
T H o o2 dhabpdngnstbboR st b sap oo
whereby carbon atom 2 is the reference atom having the R configuration and the
-CH;-N(CH:), substituent is on the o-side of the mean plane, carbon atom 3a has the S
configuration because the hydrogen substituent is on the other side of the mean 'plane
relative to the -CH,-N(CH3), substituent, and carbon atom 12b has the R configuration
25  because the hydrogen substituent is on the same side of the mean plane relative to the
-CH,-N(CHa); substituent, or (b) the {2S-(20,3aB,12bx)] configuration whereby
carbon atom 2 has the S configuration, carbon atom 3a the R configuration and carbon
atom 12b the S configuration.

30 Whenever used hereinafter, the term “‘compounds of formula (I)” is meant to also
__ipclude the pharmaceutically acceptable addition salts, the stereoisomeric forms, and
also the N-oxide forms. |

* A'special group of compounds are those compounds of formula (I) wherein the two
35  hydrogen atoms on carbon atom 3a and 12b are on opposite sides of the mean plane
determined by the tetracyclic ring system.



nitrogen atomto which they are attached, thus form ng a norpholinyl ring
or a radical of formula (c) or (e); partlcul arly interesting are those
conpounds ¢fo depwsidl @ (1) 5 wherein Rlerr] and Rerr] are @ETIEPIS/6352

i ndependent|y hydrogen or nethyl; nore in particular both Rlerr] and Rl err]
are nethyl. O her interesting corrpounds arg those conpounds of forrmula (I)
wherein X is CH2. 10 Still other interesting conpounds are those
compounds of fornula (I) wherein nis 1, 2 or 3, nore specifically, nis 1.
Parti cul ar conerestihy campotindssare ﬁrmpcnmptsmds of fmmulaa(l)(wf}crmé’t eandR%%c edchi s

hydrogen and Ryesdihedly Ks@iregenrmrcq@n@@&rw@&éwkﬁ laH®R? adrakd@pether Witk tHear

conmpounds are those conpounds of foor mu wherein R err].is hydraqge and
Rlerr] is hal Bitrogen @ompt@dfmlpltmewmrqt@ehed é‘t“F forming a maspholinyl ying o3,

are those COWBbeﬁﬁﬁlaC(f: S patichlatly WMieresting feehidsk camgoﬂdsrofror&ﬁna {Ipre bot h
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and 12b are oR!eppBSiateemethyies of the nean pl ane deternined by the ring
system nis 1 and R err] and R err] are nethyl. 25 Mdst preferred are

11-fl uoro- 3, 3%&,{ &’Wlﬂ DhiHse® drrdlsh Epgj el X iCoAlL Ohept a
[1,2- b]furan- rre}’%%anar%’ne t eg\%tergocfluaﬁcal oﬁr@g} |§hf8{r§rrslangkt he
phar maceut i cal lii acceptabl e addition salts thereof and the N-oxjde forns
t her eof, Hbr eStil ofher interesting cogpoundsse those eompoundsef fosmpls, Bewhpreindt is 1 Re

t wo hydrogen 8t 9o Rpscfi®y, AlPm 3a and 12b are on opposite sides of the
mean pl ane det er ni ned by the ring system such as for instance

2 3 . 12bl e 11-f1 3, trah di met hyl -
[ ai bonzo. ' [ 3PANOIRT CRPORUbEE hoss STPRRLAR O Bt HA AR L as tydrogeR and” ~2
()-(2[err], SaBélisl]naId,Zb@xerspe}c)lﬁdaﬂyfﬂumr o- ‘
3,3a,-8, 12b5 t et r ahydr o- NN- di net hyl - 2H-di benzo-[ 3, 4: 6, 7] cycl ohepta[ 1, 2-b] fura -

n-2- 35 neth y:be
prepared by I\I—%ﬁ&f uﬂ?%&%‘i&% QPe%ﬁQJe Jog@fau%%sr#u F)m%.?ﬁ' (‘J?%W%f%ﬁ gn i

i nt er nedi at e éfldfpé¢m%ﬂ lslhla)o,\mﬂé‘? gepifigaily fio i t abl e | eavi ng group such as
halo. In the internediates (11) and (I111), Rerr] to Rerr], n and

Stﬂl other particular compounds are those compounds of formula (I) wherein R® and R*
20 are both halo, more specifically, both fhuor.

' Prcferred compounds are those compounds of formula (I) wherein the two hydrogen
" atoms on carbon atomn 3a and 12b are on opposite sides of the mean plane determined
by the ring system, n is 1 and R' and R? are methyl.
25
" Most preferred are
11-fluoro-3,3a,8,12b-tetrahydro-N,N- dlmethyl-ZH-dlbcnzo -[3,4:6,7]cycloheptaf1,2-
blfuran-2-methanamine; the stereochemically isomeric forms and the pharmaceutically
acceptable addition saits thereof, and the N-oxide forms thereof, more in particular,
30  those stereoisomeric forms wherein the two hydrogen atoms on carbon atom 3a and
12b are on opposite sides of the mean plane determined by the ring system such as for
instance (®)-(20,3af,12ber)-11-fluoro-3,3a,8,12b-tetrahydro-N, N-dimethyl-2H-dibenzo-
{3,4:6,7Icyclohepta{1,2-b]furan-2-methanamine and (+)-(2¢,3a0:,12bf3)-11-fluoro-
- 3:,_3a,'8,12b-tctrahyd_ro-N,N~dimcthy1—2H -dibenzo-[3,4:6,7]cyclohepta[1,2-b]furan-2-
35 _i%ipﬂxanamine.

The compounds of formula (I) can generally be prepared by N-alkylating an
intermediate of formula (II) with an intermediate of formula (III) wherein W is a
suitable leaving group such as halo. In the intermediates (IT) and (IIT), R! to R4, n and



-7- X are as defined in the conpounds of formula (). Said N-al kyl ation can

conveniently be carried out in a reaction-inert solvent such as, for

exanpl e, nwidwnedr7 tetrahydrofuran, methylisobutyl ketone, PCT/EP98/06352

NN- di et hyl f or mam de or di net hyl sul f oxi de, and optionally in the presence

of a suitable base. Stirrihg and el evated tenperatures, 5 for instance

reflux tenperature, may enhance the rate of the reaction. Alternatively,

said N-al kylation nmay al so be perforned using the procedure described by
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N-oxi dati on reaction nay gen e’ carried out by reacti.n t@& tarting
material of fengiN-alkylasionmay alse bepsriopmed pang g pmeeedpre Cﬁﬁ‘iﬂbﬁgﬁ? 336 Ge.
Appropriate i gprUViEdE QHRIX19BY, SR bi 403-407) whivteimpolees thy dsogfenprpssucizedie,
al kali metal or earth al kaline nmetal peroxides, e.g. sodium peroxide,

pot assi um per S3HaR v g#opri%ﬁgrQLg@nic peroxi des may conprise peroxy acids
such as, for exanple, 20 benZénecar boper oxoi ¢ aci d or hal o substituted
benzenecar boperoxoi ¢ acid, g7, 3-chl orobenzenecarboperoxoic acid,

per oxoal kanoi c aci ds, e.g. perpxoacetic acid, alkyl hydroperoxides, e.g.
tert-butyl hydroperoxide Rbl e solvents are, forgtexanple, water, |ower

al kanol s, e.g. ethaRo h’ydroch bonsn%. g.—toluege, lgetones,
e.g. 2-butanone, hal og arbons, e.g. di chtoronet hane, and

m xtures of such 25 re stereochemcally isonmeric fornms of the |
conpounds of fornmula (1) nay be obtained by the apiﬁ))l I cation of art-known
procedures. Di astereoners mayihe separated by phys( cal methods such as

sel ectiveqgry Sﬁ?eljgloig@r%iht&y”bﬁeﬂnﬁa (ORI PBEN Shvb RSN CRERE othiED folloRvifg art-

count er-current ut1on, |1 quid- chromatography and the |iKke.
The conpounds lFeWndragsfogmption €aCUiNSHar ed in t he her ei nabove descri bed
processes are..

In addition, the compounds of formula () may be converted to the corresponding
| N-oxide forms following art-known procédures for converting a trivalent nitrogen into
15  its N-oxide form. Said N-oxidation reaction may generally be carried out by reacting
- the stafting 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,

20  benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. tert-butyl hydroperoxide. Suitable solvents are, for example,
W'étcr, 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

25  solvents.

Pure stereochemically isomeric forms of the compounds of formula (I) may be

obtained by the application of art-known procedures. Diastereomers may be separated

by physical methods such as selective crystallization and chromatographic techniques,
30 e.g. counter-current distribution, liquid chromatography and the like.
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such as p’esroxstémgﬂgateﬂalﬁnternedl ate of formula (VI1) with a suitable

per oxi de such as mchl oroperbenzoic acid. [err] (VIl) 5 The conpounds of

the present i e diedbi@Wh@idonBd hdtein@bove Al ERer LomBeRRAIR Sail e bl mdy B! Y
made following art-known procedures. For instance, intermediates of formula (IIT)
may be prepared according to the procedure described by Monkovic et al. (J. Med.
20 - Chem. (1973), 16(4), p. 403-407).

Alternatively, intermediates of formula (III) wherein n is 1, said intermediates being
represented by formula (I1I-a), can also be prepared by reacting an epoxide derivative
of formula (IV) with a Grignard reagent of formula (V) wherein Y suitably is halo, thus
25  forming an intermediate of formula (VI) which may subsequently be cyclized according
to art-known methods such as the one described in Monkovic et al..
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for 5-HI[err] and 5-HT[err] receptors (nonenclature as described by D.
Hoyer in "Serotonin (5-HT) in neurologic and psychiatric disorders" edited
by N D. Fer WQ9%83Y published in 1994 by the Boerhaave Conmi FGIHF8O6Fhe
Uni versity of Leiden). The serotonin antagonistic properties of the present
conpounds may be denonstratéd by their inhibitory 10 effect in the
"5-hydroxytrypt ophan Test on Rats" which is described in Drug Dev. Res.,
13, 237-244 (1988). Furthernore, the conpounds of the present invention
show i nt er est i nEpokaiesatformyladiV) cantbie\preparddusingeart-keaCRm frosaducas skelt 88' whi ch
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chem cal ly stable conmpounds, "i [ Weh cerpared—e tdve conpounds
di scl osed in WO 96/ 14320 and W file conpounds of the present

i nvention al so have a fast onset of action. 20 In view of these
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t herapeuti c agemtest dnoRats'UhicH iS@siticd in 2ach. Int. PRarmbb&lya0PPR B8589 {1979y.mul a
(1) may al spsserve in the treatnment or the prevention of

The compounds of the present invention have favourable physicochemical properties.
For instance, they are chemically stable compounds, in particular when compatred to the
compounds disclosed in WO 96/14320 and WO 96/14321. The compounds of the

present invention also have a fast onset of action.
20

In view of these pharmacological and physicochemical properties, the compounds of
formula (I) are useful as therapeutic agents in the treatment or the prevention of central
nervous system disorders like anxiety, depression and mild depression, bipolar
disorders, sleep- and sexual disorders, psychosis, borderline psychosis, schizophrenia,

25  migraine, personality disorders or obsessive-compulsive disorders, social phobias or
p_anic attacks, organic mental disorders, mental disorders in children, aggression,
memory disorders and attitude disorders in older people, addiction, obesity, bulimia and
éimi_,lar disorders. In particular, the present compounds may be used as anxiolytics,

.+ antipsychotics, antidepressants, anti-migraine agents and as agents having the potential

30 .. to overrule the addictive properties of drugs of abuse.

_ " The compounds of formula (I) may also be used as therapeutic agents in the treatment

of motoric disorders. It may be advantageous to use the present compounds in

combination with classical therapeutic agents for such disorders.
35



damage to the nervous system caused by trauma, stroke, neurodegenerative
i1l nesses and the |ike; cardiovascul ar disorders |ike high blood pressure,
t hr onbosi s, wexasuha7 and the |ike; and gastrointestinal di sor BEFEPYFE3S2
dysfunction of the notility of the 5 gastrointestinal system and the
like. In view of the above uses of the conggunds of formula (1), it follows
that the present invention also provi des a nethod of treating warm bl ooded
ani mal s suffer fro ch_di se aid nmet hod conpri si t he systemc
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for use as s ngmim;mwkyaamtmgmﬁnﬁe t he conpounds of fornmula (I) may be
used for the manufacture of a medicament for treating anxiety, psychosis,
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I njection. FOr exanple, in preparing the conpositions i n oral dosage form

any of the usu GEW &8 be enpl.o
exanpl e, wat er%%#)f?(ﬁ@ ﬁ%eak‘%ﬁg%(?h%‘fc@%as?ﬁgﬁp% R t %efgz%“ev%f or al
liquid pre¥hr athcmpsum@adya@ms@@nshemt regdts pyesemtsd hedejnafters Angffeativat i ons;

or solid carri gjefaps ﬁ%ﬁ%aﬁlo&h@@@ﬁdb%%%odé@@'l'rﬂg/kbt@iﬁcut@@ﬁiﬁkg widyders,
di sintegrating achlnts a

e TanPers " SaRthh iosf Drogirmrly siatabdhe DS FABE 1ol | Ty hOy wRighEabo Ll oo

represent the rmst advant ageous oral dosage unit forrn i n which case solid
phar maceut i cal Foreeas¢ ef &iministration, the subject compounds may be formulated into various

25  pharmaceutical forms for administration purposes. To prepare the pharmaceutical
compositions of this invention, a therapeutically effective amount of the particular
compound, optionally in addition salt form, as the active ingredient is combined in
intimate admixture with a pharmaceutically acceptable carrier, which may take a wide

”8‘

variety of forms depending on the form of preparation desired for administration.

30 These pharmaceutical compositions are desirably in unitary dosage form suitable,
preferably, for administration orally, rectally, 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, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as suspensions,

35  syrups, elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubri-
cants, binders, disintegrating agents and the like in the case of powders, pills, capsules
and tablets. Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit form, in which case solid pharmaceutical carriets



-11- are obviously enployed. For parenteral conpositions, the carrier wll
usual ly conprise sterile water, at least in large part, though other
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In order to enhance the solubility and/or the stability of the compounds of formula (I)
in pharmaceutical compositions, it can be advantageous to employ o~, B— or y-cyclo-

.v_“

dextrins or their derivatives, in particular hydroxyalkyl substituted cyclodextrins, e.g.
2;hydroxypropy1-B-cyclodextrin. Also co-solvents such as alcohols may improve the

25  solubility and/or the stability of the compounds of formula (I) in pharmaceutical
compositions.

Other convenient ways to enhance the solubility of the compounds of the present
20 invention in pharmaceutical compositions are described in WO 97/44014.
~ More in particular, the present compounds may be formulated in a pharmaceutical
""" composition comprising a therapeutically effective amount of particles consisting of a
*solid dispersion comprising
“(a) a compound of formula (I), and
35 “(b) one or more pharmaceutically acceptable water-soluble polymers.

The term “a solid dispersion” defines a system in a solid state (as opposed to a liquid or
gaseous state) comprising at least two components, wherein one component is dispersed



solid dispersion conprising (a) a conpound of formula (1), and 35 (b) one
or nore pharmaceutically acceptabl e water-soluble polyners. The term"a -
sol id di spewsion9sdefines a systemin a solid state (as oppoBE€HER8E3F% qui d
or gaseous state) conprising at | east two conmponents, wherein one conponent
I s dispersed -12- nore of |less evenly t hjLpughout the other conponent or
conponents. Wien said di spersion of the conponents is such that the system
is chem cally and physica uni f or hono enous t hrou hou cQnsi sts
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substitution refers to the average nunber of nethyl ether groups present
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physi cal | y20  molar substitution refers to the average number of moles of propylene oxide which have
reacted with each anhydroglucose unit of the cellulose molecule.

The particles as defined hereinabove can be prepared by first preparing a solid dispersion
of the components, and then optionally grinding or milling that dispersion. Various

25  techniques exist for preparing solid dispersions including melt-extrusion, spray-drying
and solution-evaporation, melt-extrusion being preferred.

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

30  Dosage 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,

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

The following examples are intended to illustrate and not to limit the scope of the
present invention.



discrete units suitable as unitary dosages, each unit containing a
predeterm ned quantity of active ingredient calculated to produc 6}
desired t heWe$1931Z effect, in association with the requi redPp TR PR gf?tlcal
carrier. Exanples of such dosage unit fornms are tablets (including scored
or coated tablets), capsule$, pills, powderjspackets, wafers, 35

I nj ectabl e solutions or suspensions, teaspoonfuls, tablespoonfuls and t he

| i ke, and segrﬁat ed Eﬁl ti ‘pl es thereof. The follow ng exanples are intended

toillustrate mt the scope of the present invention. -13-
Experi ment al pay.iPrepardtionod srmedi mpoumdsredi at e conpounds Exanple A1
a) LiAlH4 (0. 0 was added dropvm se to a suspension of A C [err]
(0.0718 nol). drofuran_ (75 m), cooled on an .ice-bat

under N2 at msﬁhér@& eﬁ%ﬁy weurveswséedsqrppweetq BFUSPERSIAT I AEEHD. 0&? mlale A

sol utlog ofsg fretib @mﬁﬁaﬂ(m%om&ﬂ]cﬁyﬁimm%&nduﬁda?ﬁaﬁxﬁo §here. ’m‘ﬁénﬁlitdredd |
o opwi s and ¢ REks Bt [ A0 B Aol G0 bR AEIHROR H Bfbshdalp RlcbeltRpRE

t enper at ur e. Tf5ecmc (010653 wwt endoprepirgd as desorlbedsiniDE 3.044462)rie tdtxahpdiofuran (75
hours. The 10 bﬂ&d ﬁ@@h%@&samng‘%@achaﬁ antW‘bt@% Aot Ghiml td [ €7 7]

was added. The o gani c I was wash a saturat aqg ueous NaH rr]

sol ution, dri ed°°‘¥‘?f¥%°|t@ﬂfeaﬁhel’c’ﬂ§@ﬁ@éﬂ“ﬁﬁ%wé%ﬁﬁﬁd:ﬁ"éde ‘Vﬁeél fof JBours.
(969 hIof 216 | gmaﬁé—iwds amdedogreamtibe-pathoWepdr and OH, Gl evasaddsal. Thd prgajic layer y.
Met achl or oper S

The 15 olroganl%%so uﬁ%%%ggatgfg agﬂ éc}usﬁﬁl&b s%ﬂl&%? dm{afﬂ_tg{igﬁc\q/\gse(sg‘%am
dropwi se to a HAsgvapssated. Wﬂ@@gdﬁdiﬁe&@ﬁ‘@ 062 glmoro-pHtdibeanefadleyciobeptentedi ol
(0.26 g) in CH@M@]M{J stlrred at 60 [err]C The reaction m xture

was stirred for urs er then co washed
with a 10% aqué’é)g@‘ F %az %1%5@1]@9} H’r??)a‘ﬁ%f ﬂ'&g &PIQP @Pll?q?gﬁ’@d and
the filtrat® V\mgmmm.ttamws dyicd) filltered 4rdl AR fifprand was added dropwise to a solution of

3-fluoro-6, 10b%§%§( ifle h%‘gﬂiﬁﬁ@é%ﬁi?i%-benkém%m@ A igéﬁéf&ﬁ?g LG gﬂ)b]s%}%f &ne

(i nternediate r ono- magnesi um 4
dropwi se to a i BHT%FUQWW‘FFEG{%@BW? fay 20vlemyws #4610)°G, ghen cooled on an ice-

t et r ahydr of ur andh2 Gastie wittde10%laqiddus MapOSphiton a-'.fth)nnc, dried, filtered and the
filtrate was evaporated, yielding 10.42 g of 3-fluoro-6,10b-dihydro-1aH-dibenzo-
20 [3,4:6,7)cyclohept[1,2-b]oxirene (intermediate 2)

_ ¢) Bromo-2-propenyl-magnesium (0.0542 mol) was added dropwise to a solution of
intermediate 2 (0.04956 mol) in tetrahydrofuran(120 ml) under N, atmosphere. The
reaction mixture was stirred for 30 minutes at room temperature, then stirred and
refluxed for 2 hours. The reaction mixture was cooled on an ice-bath, quenched with a

25  20% NH4CI solution, and extracted with ethylacetate. The organic layer was separated,
dried, filtered and the solvent was evaporated. The residue was purified and separated
into two regio-isomers by HPLC over silica gel (eluent: hexanes/ethylacetate 9/1). Two
pure fraction groups were collected and their solvent was evaporated, yielding 4.79 g
(36%) of (x)-trans-8-fluoro-10,11-dihydro-11-(2-propenyl)-SH-dibenzo [a,d]cyclo-

30  hepten-10-ol (intermediate 3) and 2.52 g (19%) of (trans)-2-fluoro-10,11-dihydro-11-

_(2-propenyl)~5H-d1benzo[a,d]cyclohepten-10-01 (intermediate 4).
} ':'d) 'Pyndlmum tribromide (0.0175 mol) was added portionwise to a solution of
. ,_mtermedlate 3 (0.0175 mol) in CHCl; (80 ml), cooled on an ice-bath. The reaction
: mlx_t_ure was stirred for one hour at room temperature. Water was added. The mixture
35  was stirred for 5 min. The organic layer was separated, washed with water, dried,
'filtered and the solvent was evaporated. The residue was purified by short column
" chromato graphy over silica gel (eluent: hexanes/CH,Cl, 4:1, then 1:1). The pure



reaction mxture was stirred for 30 mnutes at roomtenperature, then
stirred and refluxed for 2 hours. The reaction m xture was cool g%(oggszan
i ce-bat h, woesassed with a 25 20% NH err] d sol uti on, and B with
et hyl acetate. The organic |ayer was separated, dried, filtered and the
sol vent was evaporated. The residue was pgf‘{_fied and separated into two
regi o-i soners by HPLC over silica gel (eluent: hexanes/ethylacetate 9/1).

Two pure fraction groups col | ected and their sol vyent li7p) at ed,
yi el gl ng 4.79f TQC‘Q@%W °fglc°ﬁe ﬁ’r#st&‘%sqlf'%r“@s fﬁapfmteds yiclding 5.07 (83%Yof
1- di hydr o- 11- (&ﬂM&ﬁ&Qb&WWBW%ﬁ)}Z@@mmﬂlﬁml-ﬂh@ptm&xmhyl

(i nt er medi at e {9 o) o ReAbable 8, o- 11
TR ik S K e et iy RN N
i nternedi a§e Jpifh-93843 mt&umdﬁaﬂﬂmiwnlzo([@a 671 )cycleheptaid,2dy]fuaan | ce- bat h.

The reaction xt ur vva stirred for one hour at roomtenperature. Vter
was added. ThdBEIRediate was stirred for 5 min. The organic Iayer was
separ at ed, wamatbgoit ko Mmedmﬂarﬁ ¢lat; following ipwrmedatehwers alsp Preparpds

evapor at ed. TheaR gy ﬁzﬁea O&Jﬁ% ?Aﬂu%mwa,mbbumraﬁba@nm-ography over

silica gel (el‘uen err] . The pure - 14-
fractions wer dikeaeelde4: %]%ﬁwhﬁm[ (Wé%'mé@‘é geﬁ‘éd yielding 5.02 g

(83% of §9-I (Z[?io@u i%aa[o@mba 20125 an)z-ebromomethyl)-s 11- dxﬂuoro 3,32,8,12b-

(2a,3a[err], 1 !Z{izgléc %@?@%S#gp?]%{l ijgjfgﬁaﬁéran fl nte?n”edl ate 5). In'

t et rahydr o- 2H-“c'#

a simlar way enar e fd ¢ I 12b[err]) +
(2[err],3alerryst '-"- =1 ' 5

f1 uor o- 3, 3a, BEJmLul@Edahydro 2H- di benzo [3,4:6,7]-cycl ohepta[ 1, 2-b] furan
(i nternedi at e HNNARALBYRSInE anls)ﬁvﬁsf ilRsWedtte bibble theodghl d rimturg of mtermedidiest es

I
FERE S R - ———
di benzo[ 3, 4: 5, redatipolobxoye s{as strred fop Bar (qaﬁmgquéé,hgp@ ay§25 4 hegnixture was
[(2[err],3a T ex{lro]mdkg Qo&% E&&ft(&ﬁ@&é&m?@hé §tidl wdsZiltered off and the filtrate was

[err])]-2-(bronmenethy uor,0-.3, 3a
t ot r ahydr o- 2+ IRBUREE L ShetegiOy ety PR A 2ot fgmeons NAHCO: soluion the
Prepar ati on ofe;dtﬂaetcdmﬂrﬂﬁi@lz GFhefayganit Ry¢n Waskeparpled, ®e@ ﬁl}efed and the S°1V3m

N, N-di met By ag@;%sevgag }e e ?cls n}ﬂm ?&Mﬁéﬁ Q@mﬁmrﬂhi‘drﬂz{to%rﬁf)hy over

Irﬂn§ ezilrjnr3 ?Ingt g rsikiga ged | ehpm; CHzCl %%%)desuedt f%c%o gere coﬁecr%eé 100

and the solvent was evaporated, yielding (+)-f(2c,32f,12bo) + (20,320, 12bf)]-11-
fluoro-3,3a,8,12b-tetrahydro-N, N-dimethyl-2H-dibenzo(3,4:6,7]cyclohepta[ 1,2-b]furan-
2-methanamine (compound 1).

25 b) Compound 1 was dissolved in diethyl ether (20 ml) and converted into the
hydrochloric acid salt (1:1) by dropwise addition of 6 N HCl/2-propanol. The solvent
was evaporated. The residue was triturated under boiling 2-propanone, filtered off and
dried, yielding 2.17 g (43%) of ()-(2a,3aB,12boy)-11-flucro-3,3a,8,12b-tetrahydro-
N N-dimethyl-2H-dibenzo[3,4:6,7]cycloheptaf1,2-b]furan-2-methanamine

30~ hydrochloride (compound 2; mp. 239.1°C).

¢) After having repeated the procedures in step a) and b) with more starting material,
the solvent of the mother liquor (remaining after having filtered off compound 2) was

- evaporatcd The residue was purified by HPLC over RP-18 (eluent: (0.5% ammonium

“ f_acetate in H,0)/CH;OH/CH;CN gradient elution). The pure fractions were collected

35 'fand the solvent was evaporated, yielding 0.400 g of (+)-(20.,3acx,12bf3)-11-fluoro-

"3,3a,8,12b-tetrahydro-N, N-dimethyl-2H-dibenzo[3,4:6, 7]cyclohepta[ 1,2-b]furan-2-
methanamine (compound 3).




reaction mxture was stirred in a Parr reactor for 16 hours at 125 [err]C.
The m xture was al | owed to cool to roomtenperature. The sollg,‘_%é I] % ered
of f "and t he™APM¥3e was evaporated. The residue was washed i %{ t ed
aqueous NaHCO err] solution, then extracted with CHerr]C [err]. The

organi c | ayer was separ at ed,’ dried, filteregg.and the solvent 20 was
evaporated. The residue was purified by short open col um chronmat ography

over silica geg geuéﬁé CHerr]C[err]/(CHerr]OH NH err]) 98/2). The
desired fracti col lected and the solvent was evaporated, yielding

()-[(2[err], 3aprCeinpawns 2(0-005 mol) Nas covestafl énte theifpis kase by reatment with aqueous

H ?3;gn? g?mset ana?HaM E:ﬁ,cun s )’Th %Qﬁ%ﬁd%%yéﬂakq}ﬁseggpved I n =
G ethyl etnor (BPOM HAISBRARS, T it base RIFRP IV AP i ISRz b)

by dr opw se$ adghiral@oluain ﬂnd)m&ﬁgiaﬁhgpbmﬂhﬁhlceﬂml‘;‘(&(dnu datane@thanol B0 Belo The
residue was tri kﬁé 4@@ ﬁgn H:Q:%E wWaft donBGed 2l ARRNO0ENt vhdslebifcRtle® Vie1BRE 0Hoh g

yielding 2.17
()-(2[err], 3a[ o)feb?[oeﬁaﬁ 32bp@-lflrﬂ1mr@3§a§al@-mrbhxd@@ -PalVrgdimeshyl-2H-

E (I;tglzﬁf)w:jemdl&hmgmﬂ'g ﬂd@h 9l 1i err ft(ra?&n )\, nt‘wl a?g t he
p?/ocedures in 3%8%8%’&% )'t 391931(21 ’lni‘ 1 “vent of
t he not her 10i qdibento(d4e, Ticydioleiptaft, z*baﬁuragz&neﬂtaamﬂxec(édmpmmcimﬂd 2) was

aroni um acet af SARo ﬁw{‘ir“’q‘*““?#jigﬂ?%f?éﬁﬁ‘gra e goe T

pure fractions tEieahg W%@W&l §’Bay91@h@ptv{é§ @ﬁﬁ’ﬁb?ﬁ@@na@m di ng
0.400 g of ()- ((&{t@;lduhd $rbh&d Bl(20.B36[18h ﬂ—il-ﬂil&rof-i 8468 Q2b-tetrahydro-N,N-dimethyl-2H-

3,3a,8,12b-tet dib ta[l

, 2- g]furan 2fa :‘?@f‘% gﬁ%ﬂ_ ‘Z!%Eﬁygaﬁr& fan- n%%r{ﬁ%@c gt}gl)o aCE)rrpound 2
(0. 005 nol }5wad) CompenadF (0638 mbl wias em«t;hm&tlbmol 288 mikatroon témpeayate &
NH err] OH and %Kﬁxﬁéx%mﬂar%‘c*&cﬁ"&)%éi foh)gh E\]hanc;'m% ﬁx?)?(g{s%l%b A

was dried, filtered and t vent was ,'evapor at ﬁﬁl ree-"base re5|due
was separated Hf qtfgorgmei%ag dhe @murerquémreém OUFS A5 HR0TB RISy e r
Chiral cel - O ( dhuerdcipifaexeadileirdibsrt|and Atidd jvacdum, 400G; 16 hank), 9ieldinpuPps gner e

S (orerr ggﬁerfﬁﬁﬁ@ = 135 RYRRORB 4 Sofnh CAEN i e, 1 o
- di benzo[ 204 @lbppéqléﬂéﬁa ycé{bllepza{b]lfh]ﬁm -2-mpghanaming (o)-(ReBARduha34) and
0.670 g dlhydroxybutanedloate (1:1) (compound 11).

- Example B3
A mixture of intermediate 5 (0.0030 mol) and morpholine (0.0075 mbl) was stirred for 3

hours at 100 °C, then cooled to room temperature and more morpholine (0.0075 mol)
25  was added and the reaction mixture was stirred for one hour at 100 °C, then cooled to
room temperature and treated with CH,Cl,. The precipitate was filtered off and the
filtrate was evaporated. The resultant oil was purified by short open column
chromatography over silica gel (eluent: CH,Cl,/CH;O0H 98/2). The pure fractions were
collected and the solvent was evaporated. The residue was dissolved in diethyl ether and
30  converted into the hydrochloric acid salt (1:1). The precipitate was filtered off and dried,
yielding 0.82 g (70%) of [(2c,3a B,12b o)+(20,3a o, 12b B)]-11-fluoro-3,3a,8,12b-
teirahydro-z-(4»moxpholiny1methyl)-2H—dibenzo [3,4:6,7]cyclohepta[1,2-b]furan
. .. hydrochloride (compound 19; mp. 281.1°C).

: Table 1 lists compounds of formula (¥) which were prepared analogously to one of the
: 35  above described procedures.



(43 %

B-(2[err],3a[err], 12b[err])-11- quoro 3, 34, 8, 12b- tetrahydro NN- di e ﬁé | - 2H
10 - di benM@/MBU 7] cycl ohept a[ 1, 2- b] f ur an- 2- met hanani ne ( E&HAda é%/

Anal ogously, conpound 3 was separated into

A-(2[err],3a[err],12b[err])=-11-fl uoro- 3, 3a,8, 12b-

tetrahydro N, N- di net hyl - 2H- di benzo[ 3, 4: 6, 71 cycl ohept a[ 1, 2- b] f ur an- 2- net hana

m ne (compound 6) and _

B-(2a, 3aferr] ﬁ%%[yﬁrr])- 11-fl uor ocg?ﬁ, 8, 12b-t et r ahydr o- NN- di net hyl - 2H
di benzo[ 3,4: 6 | ohept a[ 1, 2- blJAyr an- 2- net hanam ne (conpound 7). 15 b)
Conmpound 5 (0.0584 mol) was stirfred’in ethanol (280 m) at room
temperature. A solution of L-tar (c acid (0.0584 nol) in ethanol (50 m)
(di ssol ved by heating) was. 2 RBnperature and the mxture was
stirred for 4 hours at roo The precipitate was filtered off,
and dried (vacuum 40 [er vielding 19.1 g (719 of

[B-(2[err], 3a 1PR3| . .
11-fl uoro- 3, 3 kg’ L}%‘- gt’ sereachemistry | salt form melting

)] -

/gr 0- NN- di et Ryl -
di benzo[ 3, 4: 6 NQL Noohep L 2-hlfuran:2.net hanam ne (#)-[R R R* H’Qll)t 3
di hydr oxybut a qdl patel F1

( , feorpeund 11){.( |1@o(§+3 fredbaskur e pf
i nternedi ate (040030 m and m)rphollne({,rp ZZ}?@D was stirred for {3
hours at 100 [jerr]C, the pol ed to roomit 8 %—?r“a ahd nore norpholine
(0.0075 nol) 22 |®Rab LlEd N{@Hi)he react|i(@m, 3apx12ivor V\AaHCﬂl iy ed [289.06H
hour at 100 [e¢mrr] € n N?@H room t ted Wth
CHerr]dJ[err !’3T1eBIEF ate %/\)/as flltéqggejﬁqiﬁg e%%trate was
N(GH- purifi dd* Br Zb%
JNKCHEL uent : C]—ﬁ-@a]ﬁﬁ[ﬂb&} EHEBJSE] OH P8/ 2). ghe
the soljv The| resi du
Eﬁt( % qon.gﬁéort’}tl%g";ﬁrm Er%eﬁ Ydr ochl ori c
Né@gs)was filt|di-€pdre, B tfeebaseyi el ding 0. (82
NICH,) er 1] ) +(|24-22d.13ap3 B2k | HIC112)
D_
LA - oH dil etvdtPal, B2o L Taruris i)
bNiiGHssl 19; ny.B-284, 3bPel2bplr] HCI4ble 1 |ists

QUIgT .

L0 O

('D O
EEEEER w:ggﬁqgagmmdm:g Eo—2poep

P
evaporated. Thé r ¢S3p gn
chr omat ogr aphy soveB2al EF
pure fI’aCti'OnES6V\BI 9 )k:l
was dj ssol vedjin d¢ie
acid salt (1: i)7 B@agiée
Lo 19021 (ot

err -11-flgqro
t et rahydr o- 2- % %&ﬁ)ﬁ N
, 2-b] furan hydrnOchBab

(D)

"n

—

D~ CJ
H

oo o frbonl ) e 7 P mbhogna gl 11F 5
st er eocheni st fyt2 | B2b NGH: form Hbrﬁ% L-tartrate (1 )
13 | B2b| F N(CH;), -(m 3aq, 12bB) | L-tartrate (1:1)
14 [ BlalF N(CH;), (2a, 3af, 12boy) HCI(1:1) 256°C
15 | B2a|F N(CHs). A-(2cx, 3af, 12bor) | free base
16 | B2a}F N(CH:), B-(20:, 3aP, 12boy) | free base
17 | BlajH N(CHs): (2o, 3af, 12boy) HCI(1:D) 225.3°C
18 | B1b|F NHCH, (20, 3ap, 12boy) HCI(1:1) 211.4°C
19 |B3 |F 4-morpholinyl (2¢, 3aB, 12ba) + | HC1 (1:1) 281.1°C
(2, 3ac, 12bf) .
20 | B3 |F | H | 4-methyl-1- (2a, 3a0, 12bf) HC1(1:2)
| piperazinyl
21 | B3 | F | H | 4-2-hydroxy- o, 3ac, 12bB) | HCI (1:2) 260.3°C
' ethyl)-1-piperazinyl]
22 | B3 { F | H B-(3-chlorophenyl)- | (20, 3af}, 12bo) + | HC1 (1:1) 267.4°C
- I-piperazinyl | (20, 3a0;, 126PB)
23 | B3 {F | H }4-phenyl-1- (2o, 3aB, 12bo) + | HBr (1:1) 225.8°C
piperidinyl (20, 3ac, 12bB)




No. No. :

point 1 Bla F H NCHerr])[err] (2[err] 3aferr], 12blerr % +
free base (WPSPHPIT3alerr], 12b[err]) 2 Bilb F H N( CH[erPFf E?ﬁ’%ﬁ 52

(2[err], 3alerr], 12b[err]) HC (1:1) 239. 1[err]C 3 Blc F H
N(CH[err])[err] (2[err], 3aferr], 12b] rr]) free base 4 B2a F
N(CH err])[err] A-(2[err], 3a[err] 21b[err]) free base 5 B2a F

N(CH err err err base 6

NE CH% err } g % er r'}‘able 2 heﬁ’-‘é‘ﬂ[d&? H %5{ doun%szgt{fg %‘%‘ arB Rrepared ana]gggusgr
N( CH[err])[erH]ooneoftt&z(bbﬁledédcnb%{'sibﬁdnprbé’éﬂum’sr]) free base 8 B2b F
N(CH err])[err] A-(2[err], 3alerr], 1ZHeR]) HA (1:1) 9 B2b F
N(CH err])[err] A-(2[err], 3a[err], 12b[err]) L-tartrate (1:1) 10.
B2b F H N(CHerr])[err] B-(2[err], , 12b[err]) HA (1:1) 11
B2b F H N(CHerr])[err] B-(2[err], 12b[err]) L-tartrate
(1:1) 12 B2b F H N(CHerr])[erg4 N Lr33alerr], 12b[err])
L-tartrate (1:1) 13 B2b F H N( CHf B-(2[err], 3alerr],
12b[err]) Ltartrate(l 1) 14 Bla ])[err] (2[err],
3aferr], 12b[ 1) _Iﬂ -
A-(2[err] 3a[ P XthﬁerR*]) free base 16  B2a|pterepchexgistey err])[err]
B—(2[err], 3afleNes]|, ib[err]) free base 17 BlajH F N(CHerr])[err]

Gty (Ol BT RIS . T s
211. 4 err] C.19 25 HXHE Fla 4- 4@ ninsiynttyl)-1- 22063ap, 125a) er@d, 3028p6RY]] )
+ HO (1:1 281 1Q (2 12b 20 B3 F H
4-rreth3(/l-12 (zgerg][ﬁé%m ?EererL[err]gmr]) % pi per azi %/
H H‘P}Pcra&ﬁ{%rr] i%%[%ﬁﬂ%b“ +{ep. Japx, Ag0P)

%0, Ster 11 & Sthat S Lcrimda F)E, H 3eisiab) 1avogbaun e, 126
.3[err]Ce -GHpipgriagi n
flor ) ‘I&E}%i T 2€>§ 4C 1-pi peraz?nyﬁa’ 2
l%L: f‘)a Phc“%sl'm?ﬁ%m&‘[ er P]e ¢ vpﬂ“é’éﬁ RoRY (20 325 15b)

(2[err], 3alery], |12b[jerr
] N@_ _@_F (20, 3aB, 12ba) + (20, 3a0, 12bB)

ITTTIT

21

;
]
2 , 3

ga% or 1 } 12{)%;’?1% ) %ﬂﬂ r](

(2[err], 3a[erf39 [1CHEeHr]

30 |CH:|H | F | 4-morpholinyl (20, 3af, 12bo) + (2a;, 3aa, 12bB)

31 {O {F |F | N(CH:), (20, 3af, 12bo) + (20, 3ac, 12bf)

32 | CHy| F | F | 4-(2-hydroxyethyl)-1- (20r, 3aB, 12bor) + (20, 3act, 12bPB)
piperazinyi

33 | CHy{ F | F | 4-methyl-1-piperaziny]l (20, 3af, 12ba) + (2., 3ac. 12bf)

Ph cological ex
5 Ex C.1 : “mCPP Test on Rats”

Rats were treated with the test compound at a varying dose at a pre-test time T of 1
hour, and with 1 mg/kg mCPP (metachlorophenylpiperazine), injected intravenously,
15 minutes prior to the test. After pre-test time T elapsed, treated rats were submitted
to the "Open Field Test on Rats" as described in Drug Dev. Res. 18, 119-144 (1989),

10  but using an infra-red light source instead of a Kleverlux® (12V/20W) light source. A

. | dose at which 40 % or more of the tested rats showed suppression of the mCPP
induced effects, i.e. mCPP-antagonism, was defined as an active dose. Compound
numbers 2 and 8 through 16 were active at a test dose of 2.5 mg/kg or lower, Other
compounds were either not tested or were active at a higher dose.

15  Complete antagonism of the mCPP induced effects, meaning that 100 % of the tested

rats showed complete suppression of the mCPP induced effects, was observed for
compound numbers 2 and 10 at a dose of 2.5 mg/kg or less.



Tabl e 2 hereinunder lists other conpounds of formula which are prepared
anal ogously to one of the above described reaction procedures. [err

Rl err] R[] er WO /19317 st er eocheni st r y PRTEPIY 352

F H NCHerr])[err] . (2[err], 3a[err], 12b[err]) +
(2[err] 3aferr], 12b[err])’ ' 25 CHerr] F l;? 4- (2 hydroxyethyl) 1-
(2[err], 3a[err], 12b[err]) + (2[err], 3a[err], 12b[err]) piperazinyl 26
CHerr] F H 4-nethyl-1-piperazinyl (2[err] 3aferr], 12b[err]) +
(2[err], 3alerr], 12b[err]) 27 CHerr] F H [err

gZ[ﬁrr]i fa[?rrho&&&ﬁb@éstﬂ))efdst(oﬂéabficnoﬁa{feltéslcorﬁ nerﬁ}e)veﬁ& WWS][H i:
- phenyl - 1- pi peri.di err aferr
Tobrery]; 155! P eetecrs the Wi deberimite s repod e wlefcb rats Qﬂle%galedsa[ Loy
12b[err]) + (2[letra‘}qn03d§relmh] mCPP st epreftpst3ine Thf &) ndinutes, md mtrmnpmly il the
2 err 3aleerr F F
§\I([CH[ e]rr])[EaS‘r3 ]Jcstc%ﬁiﬂoﬁﬁdh)va?yxﬁgﬁ&r lﬁaééﬁit@&rtruz}ﬁe’lrlrgp£ 12dt§éserr(]n) + (2[err],
3aferr], 12b[er€$1)1pe§xdteqtfersrff &9, aeé %yr&r%&%?ﬁsﬁsest lose of 2.5 mfkgerr v ] |
3a[err], 12b[erro}y)sr:tndﬂhixepfo]ved&ﬁlﬁm&]fastbﬂh:[tefadﬁ)onpr perazinyl 33 CHerr] F
F 4-nethyl - 1-pi perazrnyl (2[err] 3a[err] 12b[err]) + (2[err],
3a[err], 12b[ er Exampde CBh a'tap i) (ATNTIest i'ai§PP Test on

Rats" Rats wer _?_Tlr(l)% ﬁi}fpﬁﬂ:h\&h@, Qctgli'@ otf %%t suﬁ%ﬁﬁ%ﬁ&s 1‘3‘ eViﬁEﬁ’de& By H05peimental

pre-test tine

(et achl or ol$hen§athpbiaingd frhthe °°WH}“GEPB‘§“?WPF’&\£§RQ&SWWB° ARG &Y prior to
the test. Afterngéginépifiine(NOR) teseimniase Said dopetinel dpaindrphirier rgptbitiiieland 0 the

( ?Sgg) Fi il()d Tgﬁ’% rg%m‘ggxrﬁqe 1&Y %sdd%§gn ggﬁﬁj Aﬁr,%}n B U AR5, od§§ a%z_’é?%-%g (1194%) and

IRt ra-fe source
Kl everlux[err] pmztd/cgev\;mmrghltcvsbnﬁ@eof the erdetivespedficitshwitly whichdraasmeayodffeche

tested rats Shoyﬁécxﬁm&ﬁﬁﬁﬁk iRt s;‘s&%s@@ﬁﬁaﬂi‘(@ﬁ Ohs%ieﬁlea@bénpﬂerﬁly In
nCPP- ant ago

| an active n ers nd. 8
T ouon SO Chaghilert iyt Ao Bandtiuel She siasonie A Of i AEFied qcppsns oF
conpounds wer e mrmhhr(l)rmt ddpemfredby preventingshe smpmmsahbnte{glhmh tlie glopaniibe
Compl ete anta o d he
e Fafnt 20om é,plr&?*éﬁgﬁ%&r%s%? SRttt o BANAR, on dbbndhifl by
observed for coa‘&mgﬁ al symyptems gliciied ét"@d%s%?tOQmB‘S%F%@'P&mm%‘sc as,

for example, bilateral clonic convulsions, tremors and backward locomotion, and

20 . peripheral symptoms such as for example cyanosis), and on norepinephrine (by
preventing or delaying death upon administration of the o-agonist norepinephrine).
The favourable pharmacological property of the present compounds compared to the
compounds specifically disclosed in WO 97/38991 lies in their ability to antagonize the

central symptoms elicited by apomorphine and tryptamine.
25

Table 3 compares the EDsp values in mg/kg (effective dose at which the induced
symptoms are antagonized in 50 % of the tested rats) for present compound numbers 9,
11, 12 and 13 with the following compounds as disclosed in WO 97/38991 :

cﬂz__N/CH’ Compound | stereochemistry | salt form
a A-(2a, 3af, 12ba) | L-tartrate (1:1) HO (1:1)
b B-(2c, 3af, 12ba) | S-malic acid (1:1)
c A-(20, 3a0, 12bB) | L-tartrate (1:1)
d B-(20, 3ac., 12bB) | S-malic acid (1:1)




-18- In order to test the fast onset of action of a test conpound in
reversing the nCPP induced effects, the above experinent was repeated :
wher-eby rat ¥@R4/¥317T eated i ntravenously with nCPP at a pre- t PGI/RRIRR6352 of
15 m nutes, and intravenously with the 5 test conpound at varyi ng doses
at a pre-test tinme T of 5 ni nut es. Corrpoundlgunbers 2, 8 9, 10, 11 and 12
were active at a test dose of 2.5 ng/ kg or I'Ower and thus proved to have a
fast onset of action. anple C. 2 : "aponorphine. tryptam.ne

nor epi nephri ne Thﬂ'Ri}sef‘éaéltOnf tp esgravineryhethas o B%SPC%PP@P%‘E‘% did ﬂtagipmgq]@e
subj ect _Compoungéntially aiubed sfspibms wWee SrfoPkbdR apbmdhine datagosibiak 0 | n

t he conbi ned apom)r tam n an reni ri (NOR)
test in rats. ‘%oﬁ%'le fi‘ig C% gﬁ‘é‘smt"t%t’ﬁy%ﬁ‘ﬁs f%gﬂ‘?fﬂ,% E‘%‘?%@g ¥ine test
is described inadxnmﬁatrannnofﬁlammmun@cn 227, 238-253 (1977) and provides

an enpirical _eval uation of the rel ative specificity wi th which drugs may
ef fect partitul 2ebladurotransnmitter systems centrally (CNS) as well as

peripherally. {15 Tcatar, the test defronst ant adqoni stic
activity of the *ﬂstpxgé%r,mﬂ" fs—eH formul a (H—e-n-@i ﬁsgb by—gr event i ng
the synptons el E i ne agoni ks{Compotnd | mas, f or

exanpl e, agitat i on and st er eot y \pomdrphiiRiffepatidon( by preventing the central

synptoms elicited with the gngﬂhrbﬁgﬁ&io%tanﬁ ni,% jyn€ such as, for

exanpl e, bil at efatr—ctomrcycomny trenor ac wa'r'd—ﬁ)gi:o'rntion, and
20. peri pheral syrrp?oms such 245 foL exarrple yanc?Sis) and

nor epi nephrine {by prileventi ng2® de}ayi ng deat h upgon adm ni>st® atijon of the
[err]-agoni st nprepipephrine).ioThe [avourabl el phargracollogi a0 prdperty of

t he present corrpoundsz corr]gar eqi)io t he conmpoungds SQFCI fijcal Iy7di sdl osed in
WO 97/ 38991 | i eS—tmrttherr—abrirt 0 ant agoni zg—ttre—centrat—synptons
elicited by aponorphine and tryp EW;?’E"“?‘%teFaﬁq‘@ugéconpar es the ED[err]

val ues in ng/ kg Leffectiveﬂwgn_i% ilateral blonicrogovesionsy npt ons are

A

antagoni zed in 50 % of the¢ tegied rats) for preseny conpourdignunijers 9, 11,
12 and 13 with ihe fﬁl | owt ng q)g‘m)outds as di sgl oseg:l in MO 97438991: [err]
0 -19 12 5 c 1.25

13 0.07 d 0.15

Antagonism of backward 1ocornot10n

9 14 a 10

11 0.5 b 13

12 5 c 10

13 0.06 d 0.2

D. Composition examples

“Active ingredient” (A.L) as used throughout these examples relates to a compound of
formula (I), a pharmaceutically acceptable acid addition salt, a stereochemically
isomeric form thereof or a N-oxide form thereof.

10 jfeD.1:0ORALS
| Methyl 4-hydroxybenzoate (9 g) and propyl 4—hydroxybenzoata (1 g) were dissolved in

boiling purified water (4 I). In 3 1 of this solution were dissolved first
2,3-dihydroxybutanedioic acid ( 10 g) and thereafter A.X (20 g). The latter solution was
combined with the remaining part of the former solution and 1,2,3-propanetriol (12 )

15  and sorbitol 70% solution (3 1) were added thereto. Sodium saccharin (40 g) were
dissolved in water (500 ml) and raspberry (2 ml) and gooseberry essence (2 ml) were
added. The latter solution was combined with the former, water was added g.s. toa
volume of 20 1 providing an oral solution contprising 5 mg of the active ingredient per
teaspoonful (5 m1). The resulting solution was filled in suitable containers.



The observations to determnine whether or not a test conpound did antagonize '
the centrally induced synptoms were performed for aponorphine antagoni sm at
30 i nutes Wai9%I®B17 r ypt ami ne ant agoni sm at 90 mi nutes fol | oRCREPIS/E3S2,

subcut aneous adni ni stration of test compound. 5 Table 3 | Present

I nvention " WD 97/ 38991 . No. EDerr] (ng/kg)
Compound ED[err] (ng/kg) Apom)r phine interaction Antagoni smof agitation
and stereotypy 9 a >10 11

2.0 Example D.2 ;: FILM A1 2 21 10

Ceyptan ne | nt AL N el ol o
Tryptan ne i nt {aLETON R&aaaa o5 Tabse %Jgfg st °&b8 £ S0

b 1. ahéxﬂafter humidified with a solution of sodium dodecyl sulfate (5 g)and 1. 25 13

8' 07 5 1 chlyviny]pyrrolicﬂme (10g)in wagerj(%ﬁ%)?’?ﬂ@%&lo?dcpﬂﬂimr ls%?r%‘,m hon
b 1 3iriegd and sieved again, Then there was addgd microcrystallipg celluiose (100 g) andg 06
d 2 Hyd &é@ﬁﬁ@& 'végdﬁbl@éﬁii('ﬁ erhe%hd;w vak ﬂﬁmplwamnd(oeniprassaﬁmtbs ed

t hr oughout theseblexa ao s to € 8 g{tg ‘5&%

phar maceut i cal 19 8'5(:58 Qé? Ctifdr Py e Fé‘&ﬁ'ﬁé %}F‘Pty i soneric

form t her eof orCeatiNgoxi de form t hereof. 10 Exanpl e D.1: ORAL SC]_UTI ON

Met hyl 4- hygr oxy,
di ssol ved ?1§ boi %EM%&%&R%‘%}I ‘%ﬂ%@% @W%) - gﬁgﬁ%ﬁ%%@?iﬂ ut | on wegded
di ssol ved first2$® E!!“H‘l foEFWM?Bﬁ?S&r(é@ i dichefomethane (130 mbdThendhers eey added
]g 20 9). Tlhe I atmanomiamne 75'S) €dnid, Bl-@ﬁbjl_jéhétﬁolt s mﬁnbdlwtﬂﬂe&af@cdlf(lﬂ Be
ormer sol ution net or
ottt on-(31) *ePalesdd BPRERE &iBlorshenet (b FHoR i vl daced o
the forme,r and then there were added magnesium octadecanoate (2.5 g),
15  polyvinylpyrrolidone (5 g) and concentrated colour suspension (30 m1l) and the whole
was homogenated. The tablet cores were coated with the thus obtained mixture in a
coating apparatus.

leD3: TABLE SO N
Methyl 4-hydroxybenzoate (1.8 g) and propyl 4-hydroxybenzoate (0.2 g) were
20  dissolved in boiling water (500 ml) for injection. After cooling to about 50°C there
were added while stirring lactic acid (4 g), propylene glycol (0.05 g) and A.L (4 g).
The solution was cooled to room temperature and supplemented with water for
injection q.s. ad 1000 ml, giving a solution comprising 4 mg/ml of A.L. The solution
was sterilized by filtration and filled in sterile containers.



di ssolved in water (500 m ) and raspberry (2 ml) and gooseberry essence (2
m) were added. The latter solution was conbined with the forner, water was
added g.s. twoaywsiune of 201 providing an oral sol ution conM‘f?é’”?Pﬁrg of
the active ingredient per teaspoonful (5 m). The resurtimg—s

filled in suitable containers. - 20- Exanpile D.2: FI

Preparation of table core A mxture of A l. (100 g), m’mim M]ﬁﬁ
starch (200 g) was m xed well and thereafter hum d|f|ed W th @

sodi um dodecy!l Sdaimst e (5 g) and 5 pol yvi nyl pyrrol i done (10 g) in water
(200 m). The wai{ Apeweundoffomnalavas sieved, dried and sieved again. Then
there was added m crocrystalline cellul ose (100 tand hydrogenat ed
vegetable oil (15 g). The whol e was m xed @Bpt—shd conpressed into tablets,
gi ving 10.000 tablets, each containing 10 Jng of tRe active ingredient. 10
To a solution of nethyl cellulose (10 g) glenaturated ethanol (75 m)
there was added a solution of ethyl cellyuloge (5 g) in dichloronethane (150
m ). Then there were added di chl or ongt hatTe 75 nm) and ¥p2, 3- propanetri ol
(2.5 mM). Polyethylene glycol (IKgy Wi TNQNdrdi ssol ved in

di chl oronethane (75 m). The latte dded to the forner and
then there were added magnesi um oct sk .5 g), 15

pol yvi nyl pyrrolidone (5 g) and concen rat ed colo sus ension (30 m) and
Phe”Whol e veus. haMbGEHATRH * ARRABHGRIL GF EFapir A AtioR SaHov s EHopHEmiSHly

obt ai ned m x5 ur esom:na fomm therpfapsaeiat: us. Exanpl e D. 3. | NJECTABLE SOLUTI ON
Met hyl 4- hydr. ox a 1 and propyl 4-hydroxybenzoate (0.2 g) were
20 di ssol ved ¥H?ge2r|81 %enz gt/\"'/a'fsergt)?'SOO m) for injection. After cooling to
about 50[err] C Shis@am& added while stirring lactic acid (4 g), propyl ene

gl ycol (0.05 g) taraﬂdmeaémm@bpcnﬁbmﬁab Ui doBen)a@y - 6@11@1 €Y. chlkylcafddhylc haleimathyl-e

and supplenented er of ction
Sotut on conpr | SPGRR niket bubefl i ek 23 ctigioadicofofl 8
filtration d catbbayloky, Giteatiylexycaonyloeesyl; or R1 and R? taken together with the

' nitrogen atom to which they are attached may form a morpholinyl ring or a radical of

formula : _
R’ R 9 oRB
¢ /\‘ r\
E | ~N— [ i N— RM+- T/ N—
S s (CHy),,
(a) ) : (©)
0O
RIS
— 17 —
N RN N
pif \_/
O
(d) (e)
15 wherein :
R5, R10, R11 and R12 each independently are hydrogen, halo, halomethyl or
. Cyogalkyl;

m is zero, 1, 2, or 3;
R13, R14, R15 and R16 each mdependently are hydrogen, C1.galkyl, aryl or

20 ’ arylcarbonyl or
R15 and R16 taken together may form a bivalent radical C4-salkanediyl;



-21- Cains 1. ACOWW] a Noxide form a
pharmaceutically acceptable a or a stereochemcally 5 -,
i soreric f ovoshesieof (’ 1,2,3,4,5 or 6; X i RCUEPS06IS20r O
Rlerr] and R err] each umﬂﬂz hydr ogen, (err]alkyl,

C err]al kyl carbonyl, hal oret hyl -"cayboenyl of. (err]al kyl subst i tuted with
hydr oxy, Cerr]al kyI oxy, carboxyl, Cerr]al%yl- 10 car bonyl oxy,

([ err] al kyl oxycar bon¥ or aryl; or Rerr] and Rl err] taken together with
the nitrogen atom ®R3 vﬁﬁ)cﬂnogehesll-adkylaq.adh}ddamayyh‘hndmmahydpaqbbmjrh nyl ring or

a radical of formnu

Rl err] each indepen e%{lﬁi({ﬂg %I%’rag Rﬂ?{;ﬁl %%éﬁghﬁiﬂjﬁﬁ erlag1 atfyldr

is zero, 1, .2, or $1-alky &) C mﬂlarh‘raf Ry loxwy - SXYFArHoRY tIy
are hydrogen, ga%a]pd gggboﬂ,q{ayd eer°1.20 aryl carbonyl ; or R[err] and

Rl err] take im a bival ent radical (err] al kanedi yl; -22-
Rlerr] is h drgg hydegER:9T 4| kyl car bonyl, hal onet hyl car bonyl |

d err] alkyl oxydérmhpd'dogeude is(halng:),rmﬁhyl or err] al kyl substituted with

G er ] 41 kyl oxy EAEpEERYLe m“%‘eﬁrf%hfmgeg i AR S REE R g from o,
Rlerr] is hal oé‘aﬁ“’éﬁdc @F}'l]anfié‘ en; or R3 is hydrogen and R[err] is
hal ogen; and aryl is phenyl or phenyl substi t ut ed W|th 1, 2 or 3

substituenyg sl @.%dﬁ@b&h@@&bﬁh&d:h}é%ﬂwwh&ﬁmsai and hal onet hyl . 10
2. A conpound as clained in claim1 wherein X is err]

3. A compound as claimed in claim 1 or 2 wherein the hydrogen atoms on carbon
atoms 3a and 12b are on opposite sides of the mean plane determined by the tetracyclic
, ring system.
15
* 4. A compound as claimed in any one of claims 1 to 3 wherein R? is halo and R4 is
+ . hydrogen.

S:A compound as claimed in any one of claims 1 to 4 whetein n is 1.

20
6. A compound as claimed in any one of claims 1 to 5 wherein both Rt and R? are each
independently selected from hydrogen or C;.¢alkyl or when taken together with the
nitrogen atom to which they are attached form a morpholinyl ring or radical of formula

(c) or {e).
25

7. A compound as claimed in claim 1 wherein the compound is 11-fluoro-3,32,8,12b-
tetrahydro-N,N-dimethyl-2H-dibenzo-[3,4:6,7]cyclohepta[ 1,2-b)furan-2-methanamine; a
stereochemically isomeric form or a pharmaceutically acceptable addition salt thereof,
or a N-oxide form thereof.

30
8. A composition comprising a pharmaceutically acceptable carrier and, as active
ingredient, a therapeutically effective amount of a compound as claimed in any one of
claims 1 to 7.

35 9°A compound as claimed in any one of claims 1 to 7 for use as a medicine.

10. Use of a compound as claimed in any one of claims 1 to 7 in the manufacture of a
medicament for treating anxiety, psychosis, shizophrenia, depression, migraine, sleep
disorders and addictive properties of drugs of abuse.



3. A conpound as clained in claim1l or 2 wherein the hydrogen atons on
carbon atons 3a and 12b are on opposite si des of the mean pl ane determ ned
by the tetr2ge8/i9317i ng SysSte Tonpound as cl ai ned RCTARPSBESE2 of
claims 1 to 3 wherein R[elmmr !m R[err] i s hydrogen. 5. A conpound
as claimed in any one of rm" mlmr erejn nis 1. 20 6. A conpound as
clainmed in any one of claifrs 1 to % wherein” oth Rlerr] and R err] are each
i ndependent|y selected from hydrogen or Cferr]alkyl or when taken together

with the nitrogen atomto which they are attached forma m)rphollnyl r|ng
or radical of forima pro€esy obprepﬁing aZEoanouﬂda@mcﬁIsaxasﬂamhaL sheatlacitayized B iy

wherei n the conp [

t et rahydr o- N, N- ot %g%feﬁn%t% E%IBM?%% }:aﬁ: axgmfwd%jefog rf%rﬁn 2 gg? han
am ne; a stereochenlcally i songri‘C formor a pharnaceutlcally accept abl e
addition salt thereof, or a N ;de formthereof. 30 8. A conposition
conprising a pharnaceutically acteptabl e carrier and, as active ingredient,

a therapeutically effect| s buqt _of a conpound as ckal med in any one of
clains 1 to 7. 35 9R% Rinmed jn agy-ndne of claiygs jyto 7
for use as a nedicine. 1Q LA 0 dgonpound as claiMgd in any one of

clainms 1 to 7 in the manuf¥ct ufe OF"a nedi canent for treating anxiety,
psychosi s, shizophrenia, depression, mgraine, sleep disorders and
addi ctive properties of drugs ¢ abuse. = -23- 11. process of preparing

"t o el at 670 %%f%%ﬁ‘qg ety f‘ﬂ&’%’s (PIRARDAC] ¢, b ind R def e &d?m} bl a
(111) [err] 5 %RVt asyitablelgaying mdp&tre%chemu}eweet nd) opgfosally, ip ghe
Rlerr], n and X @—e@ndeéﬂmﬁﬂtamm claiml1l and Wis a suitable |eaving
group; in arfr eacﬁ)'c?nqvé Egr Eo:ﬁgou\xll S of ﬁ)rﬁgﬁla(?ﬁtﬁt%%%lc}ll Xther tlallsvnng art-known
transformations, and further, if desired, converting the compounds of formula (I}, into
10  atherapeutically 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-oxide forms thereof.



presence of a suitable base;
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(57) Abstract
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compounds of formula (I) may be used as therapeutic agents,

(54) Title: HALOGEN SUBSTITUTED TETRACYCLIC TETRAHYDROFURAN DERIVATIVES

M

-

. ‘This ‘inventio_n_ concerns the compounds of formula (I), the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein n is zero, 1,2, 3, 4, 5 or 6; X is CHz or O; R and R?
Ci-ealkyl, Cyqalkylcarbonyl, halomethylcarbonyl or Crsalkyl substituted with hydroxy,

each independently are hydrogen,
Ci-galkyloxy, carboxyl, Cigatkylcarbonyloxy,

together with the nitrogen atom to which they are attached may form a morpholinyl ring
are both halogen; or R3 is halogen and R4 is hydrogen; or R3 is hydrogen and R4 is
wifh 1, 2 or 3 substituents

selected from halo, hydroxy, Cisalky! and halomethyl, The




