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(57) Abstract

This invention concerns the compounds of formula
(D), the N-oxide forms, the pharmaceutically acceptable
addition salts and the stereoisomeric forms thereof, wherein
n is zero to 6; p and q are zero to 4; r is zero to 5; R and
R2 each independently are hydrogen; optionally substituted
Cigalkyl; C)-salkylcarbonyl; halomethylcarbonyl; or R!
and R? taken together with the mtmgen atom to which they
are attached may form a morpholinyl ring or an optionally
substituted heterocycle; each R3 and R* independendy
are halo, cyano, hydroxy. halomethyl, halomethoxy,
carboxyl, nitro, amino, mono- or di(C;salkyl)amino,
Ci.salkylcarbonylamino,  aminosulfonyl, mono- or
dx(C;.salkyl)axmnosulfonyl, Ci-¢alkyl, Cjgalkyloxy, C1.5alky1carbonyl Ci.alkyloxycarbonyl; each R3 independently is Cualkyl cyano or’
halomethyl; X is CRSR7, NRS, O, S, $(=~0) or S(=0); aryl is optionally substituted phenyl; provided that the compound is other than
(1)-3,3a,8, le-muahydm—N—mcﬂnyl—ZH—dnbenzo[S 4:6,7]-cycloheptaf1,2-b}-furan-2-methanamine oxalic acid. The compounds of formula
() may be used as therapeutic agents in the treatment or the prevention of CNS disorders, cardiovascular disorders or gastrointestinal ¢
disorders.
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-2- carbonyl oxy, (err]al kyl oxycarbonyl or aryl; or R err] and R err] taken
toget her w tWOdTS891t r ogen atomto which they are attached ma PCTEMY/01829
nor phol-inyl ring or a radical of forrmula: [err]- 5 wherein: Rerr], Rerr],
Rlerr] and Rlerr] each independently are hydr’b‘gen hal o, hal omet hyl
Cerr]alkyl; mis zero, 1, 2, or 3; 10 - Rerr], Rerr], Rerr] and

Rl err] each independently are hydrogen, (ferr]al kyl, aryl or arylcarbonyl;
or Rlerr] and Rerr] taken together may form a bival ent radical

d err] al kanedi yl ; R% rr rogen err al kyl; derr]al kyl carbonyl ;
hal onet hyl car bonyl ; @eg 'BE'\}’ TBIAHWRQR}JRMIDE‘RWATNES
Cerr]al kyl substituted wt h hydr oxy, 15 d err]al kyl oxy, carboxyl,

([ err]al kyl cgrbonyl oxy, C[errJalkyroxycar bonyl or aryl; each R3
i ndependently is_halo, cyano, hydroxy, hal omethyl, halonethoxy, car boxyl ,

ni tto, amino, nOFRS inyender Q@Pﬂ‘?éuk&}lﬂ}tmycd?é?&%ﬂwfu@adbnvgti‘f&nhamng

am nosul fonyl , dhbuglldag,@ﬁs]:ﬂ ]
C[ err]al kyl OXY, Wf)r al Qar ony%nkﬂd)@mrr?gﬁ&y%gyga?ﬁ) Frp?%ﬁ&\%nons ‘hf‘Eﬂ“”
i ndependent |y i d Qé fas Wﬁ!ré‘ﬁ%% medicing: boxy| ,

nitro, am no, nono- or dr(C[err]aIkyI)amno C[err]alkylcarbonylamno

ani nosul f onyp, "R} frticfd b Moﬁksrlﬁleaklk | MRl CRé! (1979, 16(9).55. ab3.

C err]al kyl oxy, C%ﬁ{g;l]ls ﬁ% gr B gﬁ_ ﬁ ﬁ%&al k ﬁf y)l @? -gQZLdﬁfreltr’cr the

i ndependent |y i $¥ )S/f 3 3e °“z ?% OREYalohepfzer r ]

- NR[ eL r 11 .0 S, 90:2D]faranI-mE}Haramine whflroeacm Fsan@adn purriaeds s deﬁaw%wnual

are hydrogen, \ 0 err
~and Rerr] t akengﬁhﬁ%?ﬂsg{rl & %J”a’% %Wﬁg?%wﬁghg%rﬁg%l {# ?ﬁ%xﬁaﬁﬁwl%%ne;
~a bival ent radi dlerivetivg wnsrlnaenve(madeg@s[smtra}adose(mnnykg err]-

P(CTTI[EI%\E);} 2)[13251 “Compontfds 3f 67 Structure are disclosed in US 4,145,434, pubhshed on March 20,
1979, and involve dxbenzo(cyclohepta— oxepino-, thiepino-) pyrrolidine derivatives as
well as dibenzopyrrolidino azepine derivatives, having CNS-depressant, antihistamine
and antiserotonin activities. The present compounds differ therefrom structurally by
the presence of a tetrahydrofuran ring instead of a pyrrolidine ring, and are further

20  distinguished by valuable pharmacological properties, in particular, they suppress
mCPP (metachlorophenylpiperazine) induced effects in rats.

This invention concemns compounds of formula M

@

25  the N-oxide forms, the pharmacentically acceptable addition salts and the
stereochemically isomeric forms thereof, wherein :
niszero, 1,2,3,4,5,0r6;
piszero, 1,2,3 or4;
qiszero, 1,2,30r4;

30 riszero,1,2,3,40r5;
R! and R2 each independently are hydrogen; Cy.galkyl; Cy.galkylcarbonyl; halomethyl-
carbonyl; Cj.galkyl substituted with hydroxy, C;_galkyloxy, carboxyl, C;_galkyl-



-3- -(CHerr])[err]-, -O(CHerr])[err]-0, -O(CHerr])[err]-0; or,
together with the carbon atomto which they are attached, a carbonyl;
Rlerr] is wodyagmp, Clerr]al kyl, Cerr]al kyl carbonyl, aryl caciheryio1s2e

aryl ([ err]al kyl carbonyl, C[err]al kyl sul fonyl, aryl sul fonyl or
arylJerr]alkylsulfonyl; 5 aryl is phenyt2- or phenyl substituted with 1,
2 or 3 substituents selected from hal o, hydroxy, Cerr]al kyl and *
hal onet hyl ; preasodgidbxiy e} ¢dlk oﬁI(_&imﬁWOf DA R ahB T2 take i
([err])-3, 3a,38, 12b-9t e?r aﬁﬁg[:% met hyl - Zﬁy fxtogt?therwnh the

di benzol 3, 4: 6,"?'}'9399@%«5?){’[ ,@QbWM%memhMli@gmamigﬂ of In
t he foregoi ng fomhulatti ons Cerr]al kyl defines straight and branch chai ned
saturated hydrocarbog radicals havijyjg frogm1l to 6 carbon atons such as, for
exanpl e, methyl, etRyL, propyl, bu% 1- et hyl propyl , R'3-di net hyl et hyl,

pentyl, hexyl; (er Xé di yl def al ent strai gfs-t\’\and branch
chai ned saturated hydsyogar PSn r adi .
as, for exanple, 1 3/ t anedi yl , entfnedi yl ; hal o i S(CHy), generic to

Mg from 4R \cl%rr'bon at ons such
g 1
fluoro, chloro, bfm and iodo. 'Ehré t erm@gonocyanonet hyl ene stands for a
radi cal of fornmula =CH and di cyanomzh?yl ene for a radk)SaI of formula
=C(CN)[err]. The term hd&€¥onethyl is ne to include non c, di-, and
trihal omet hyt. EXx hal onet hyl are fluoronethyl, difluoronethyl and
particularly trifl yl. In case/R6\and R7 taken together forma
bi val ent radi cal of r muNa— ( CHR&*+=N) [eN+~, -(CH err])[err]-, - 20
(CHerr])[err]-, -(€H Y[err]-, -OLCH err])[err]-0O or
-O(CH[err])[err]l@}, t hegonpounds of formula (1) are spiro conpounds. The
pharmaceutically acceptable addition salts as nmentioned herei nabove are
meant to cenprise the t k@r apeutical |y §tive non-toxic base and acid
addition salt for(r@]e%)l'ch 25 t he conpounds of fornmula (lI) are able to
form The acid addi ‘salt formof a conpound of formula (1) that occurs
inits free form &, RIAR'Y and R1B eactbindepeadently 4re bydrogen, hale, halemethwhorf or m
of the conpound ofcfaMups a (1) with an appropriate acid such as an
I norgani ¢ acid, for_exanple, hydrohalic acid, e.g. hydrochloric or
hydr obroni ¢, sul f dRisZerdils 2i @ 3iphosphoric and the |like acids; or an organic
aci d, sucl0as, 30RI3fRM,Rldand R16 esshiindepehiehtlyayelydrogen, 07 galkpRiasy ok act i c,
pyruvic, oxalic, mal oni cﬁ succinic, maleic, fumaric, malic, tartaric,
citric, net hanesulapé X y(—!‘t?fanesul fonic, benzenesul fonic,
p- t ol uenesul f oni c Ricyand RIf takes sogetherimay fiorma aibinsdentt radjdal €4 sptkanediyland t he
L 205, 35 o K17 ARROREH T, G bbb bl P! 0"
é;.5a&kyloxycarbonyl; aryl; di(aryl)methyl; C;.galkyl substituted with hydroxy,
15 _C]-(,alkylpxy, carboxyl, C)galkylcarbonyloxy, C)_galkyloxycarbonyl or aryl;
each R3 independently is halo, cyano, hydroxy, halomethyl, halomethoxy, carboxyl,
nitro, amino, mono- or di(C;-galkyl)amino, C;.galkylcarbonylamino, aminosulfonyl,
mono- or di(C;.galkyl)aminosulfonyl, C;.galkyl, Cj_galkyloxy, Cj.salkylcarbonyl,
Ci-6alkyloxycarbonyl;
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20  each R?% independently is halo, cyano, hydroxy, halomethyl, halomethoxy, carboxyl,
nitro, amino, mono- or di(Cj-galkyl)amino, C;.¢alkylcarbonylamino, aminosulfonyl,
mono- or di(Cy.galkyl)aminosulfonyl, C1_galkyl, Cy.galkyloxy, Ci.galkylcarbonyl,

- Cy-¢alkyloxycarbonyl; .
each R3 independently is C|_galky], cyano or halomethyl;
25 Xis CR6R7,NR8, O, S, S(=0) or S(=0),; wherein
R6 and R7 each independently are hydrogen, hydroxy, Ci-6alkyl, halomethyl,
- Cj-salkyloxy or RS and R7 taken together may form methylene; mono- or
di(cyano)methylene; a bivalent radical of formula -(CH,),-, -(CH3)3-, -(CH,)4-



t herapeutically active non-toxic base, i.e. netal or amne, addition salt
forms by tr@@¢swasbern t h appropriate organic and inorganic baREF/EPY7/01829
Appropriate base salt forns conprise, for exanple, the ammoniumsalts, the
al kali and earth al kaline netal salts, “97/ 38991

PCT/ EP97/ 01829 -4- e.g. the |ljithium sodi um potassium nagnesium cal cium
salts and the |i ke-(@lﬂi)g-s Qi CHI Dy @an&(&i@g@- er, @gethwubﬁnhat:hbnnatom to

N- net hyl - D- gl ucam n h drabam E@Gd; ;[""i’ a‘nd salts with am no acids such
-as, for exanple, AR} i ke. Conversely said salt forns
can be converted i R shykogcmélltaaikyt Cuealicydearbeny, anylchrbanyEarylﬁppalbychtmyl,

base or acid. The lgﬂﬁ n Al .al so conprises the
sol vat es whi ch thet(gl'#f% undth@f uﬁfoﬁgl % ;3 Cé%ﬁﬂ’ciyflﬁ M?he salts thereof,
are abl e t o5 f oranyl iSpbényd;airphenyd sub&utlitgd %lhdrrﬁloé 3isubistituents seléatehfrbmt hato, and

the like. 10 TW@dM}@XC?%aﬂc 4 Halorh lcorrpounds of formula (1) are rreant to
conpri se those Conpdunds o formul a ( wherein one or several nitrog

atoms are oxi dupzevid@d)ﬂ@h@egmaun@u oshemaaés:) -B a8, LAb-tgtrabydrademeth
wherein the ni tcﬁea&agb@em tdfl 2B ]fqrAS-riEhaRiht { filcacid N+ Ox! d zed.

15 The term "stereochem cal oneri ¢ forns” as used herein ore and

of formul a9 TiGe SEcRite. niti@*s?%ﬁgm?ggﬁmmﬁiw SRS Sheled saRR
tcplgmr ;ggmdgs% INiidkevarton a@BHES Havlhg SOROT 856 EdiBorThtetrsstch ad) Jor dkalipid, ntethyd!
Said mxtures coicproBy, Buyl AgREN ?@%ﬁ | LURGRORIET R ?%?Pﬁéa&gégm
][ml eclul aE | )st I uclefines bﬁabnfﬁcmigmﬁndabﬂanch clraiveedi satuiratedrhydrbcarben eadigads inabingof
ornmul a an ures ,0

formia (1), ogromf mi]ncamﬁwés gcﬂtaﬁef:fifiﬂép@ﬁﬂ FtheavE ) SPe T%v?yiﬁeif i

t he conpouitfis qdenérc uorg, cilorasbrduio am Thedeime ajonabyanoaethylenerstands fiona e
is shown in forgcal dfiformil@ ©CHCN, and dicyanomethylene for a radical of formula =C(CN),.

The term halomethyl is meant to include mono-, di-, and trihalomethyl. Examples of

halomethyl are fluoromethyl, difluoromethyl and particularly trifluoromethyl. In case
RS and R7 taken together form a bivalent radical of formula -(CH,),-, -(CHy)3-, -

20 (CHy)g-, -(CHy)s-, -O~(CHy),-O- or -O-(CH,)3-O-, the compounds of formula (I) are

spiro compounds.

- The pharmaceutically acceptable addition salts as mentioned hereinabove are meant to

comprise the therapeutically active non-toxic base and acid addition salt forms which

25  the compounds of formula (I) are able to form. The acid addition salt form of a
compound of formula (I) that occurs in its free form as a base can be obtained by
treating the free base form of the compound of formula (I) with an appropriate acid
such as an inorganic acid, for example, hydrohalic acid, e.g. hydrochloric or

~ hydrobromic, sulfuric, nitric, phosphoric and the like acids; or an organic acid, such as,

30 for example, acetic, hydroxyacetic, propanoic, lactic, pyruvic, oxalic, malonic, succinic,
maleic, fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic,
benzenesulifonic, p-toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and
the like acids. : '

35 The compounds of formula (I) containing acidic protons may be converted into their
'therapeutical_ly active non-toxic base, i.e. metal or amine, addition salt forms by
treatment with appropriate organic and inorganic bases, Appropriate base salt forms
comprise, for example, the ammonium salts, the alkali and earth alkaline metal salts,



The conpounds of fornula (I) have at |east three asymmetric centers, nanely
carbon atom 2, carbon atom 3a and carbon atom 12b. Said asymetric centers

and any otygio7dgber asymmetric center which may be present, peeEPswiIsst ed by
the descriptors R and S WD 97/ 38991

PCT/ EP97/ 01829 -5- \Wen a nonocyanonet hyl edle noiety is present in the
conpounds of fornula (1), said noiety may have the E- or Z-configuration.*

The substi tuee?stmuﬁ%b@adﬁhp m@ﬁuﬁnﬁkaé&bmm csrcxd?ﬂs’il&%g o 1k, §£1§s1wm¥3y

have a cis or trans c uratjon mning saild cIsS O

confi gur at i on°T&2RiaRAse satetﬂ'rg’%t% ne - “éﬁt@y ﬁﬁ-tgslt?amedéy@ra baming splgs, and salts
subs';) : '[Uﬁnt S adthtdmiyiolacids smlmspﬂa;r'@xﬁhglehﬁgﬁﬁiﬁ? lysiretand \Xiad F¥B. x\hen o

est abl i shing on o t.0 and 12 t he substituent
on carbon at okf?g&ergﬂ& sgﬁésgé Aoms qan OBY‘F'%Q 1“5)% ﬁge:?‘é‘?@ﬁﬁ g& freatmsnt wiib g
They may e omppriopristabassonkeicdbf the nmean pl ane determ ned by the .

t et rahydr of uranyl 10 ring, then the configuration is designated cis, if

“not, the conf g ' r ferabl t.he su uents on
carbon atons E&h‘i %@6‘5 ?xﬁ&iﬁ%r,@ﬁ%ﬁ%g}]s %ﬁ?néﬁs & solvatei Bf"‘té‘r‘é %t side
of the nean plcameomdsafrﬂ)mdaﬂyas Welltaetheashgldt’quof ang/able torfprmi .Such sbleatebave
thetrans con einafter, the term
s@& e{mﬂ@e h}ératesvm&fo\rﬁés a@ e [IRE.
or mu

" conpoundgy IS meant so I nclude the pharnaceutically
accept abl e add| tion salts, the stereoisonmeric fornms, and al so the N-oxide
forms. A part iTheiNapxide Semmserf theenropovads offepmulad® mmentaonwnpnststhoée fornul a

(1) wherein 2@ r hete3d are
hydr ogen or C%om;if}gdffoﬂxﬁégﬂr)ﬂ cul aﬁiﬁ%‘grﬁfﬁlg%%&pﬁose conp oun stx?
formula (1) t d{% P adly 4apsg Mroxidesavhereip dheuitrogen beanng the Rl and

N- met hyl - 2H diR3eaBstitdents B Nbxiligedohept a[ 1, 2- b] f ur an- 2- met hanani ne. 25
‘Interesti g conpounds are those conpounds of formula (1) wherein R err] and

compounds. of - AAF HIFh RATSREeA rqralatofiy aisrd pUranbeIomaun UG wi (h

‘the nitr ogg_n ﬂbﬂn?stﬂl thia ipossitill tsprrerie fatnisiniwiriclathe componmis 9 ffon}rﬁmi amﬁia%'nw
oS, o ool 1 BRRk maoR Sk B ED sl 2 ()
radi cal of -f ocAmpauipds)denpigs the mxxture, and in particular the racemic mixture, of all posslble
20  stereochemically isomeric forms, said mixtures containing all diastereomers and
enantiomers of the basic molecular structure. Stereochemically isomeric forms of the
compounds of formula (I) and mixtures of such forms are intended to be encompassed

by formula (I).

25  The numbering of the tetracyclic fing—systc’m present in the éompounds of formula (1),
as defined by Chemical Abstracts nomenclature is shown in formula (I'). |

(Y

The compounds of formula (I) have at least three asymmetric centers, namely carbon
atom 2, carbon atom 3a and carbon atom 12b. Said asymmetric centers and any other
30  asymmetric center which may be present, are indicated by the descriptors R and §.



particular a radical of fornula (e) wherein Rlerr] is aryl, (err] alkyl or
hydr oxyC[ er {lgdagber Still other interesting conpounds are thd’:@' B2 ds
of forrmula (I) wherein Xis 35 CR6R7 or 0. _Particul ar conpounds are those
conpounds of forrmula (1) wherein Rerr] and ‘f{terr] are both nmethyl and nis
1.’ WO 97/ 38991

fCT / Er97£ ?)183“2 When Eunéﬂbeyanmahﬂumﬂnomwmcpnmmcn[mbe Tdsmpml k lzﬂwﬁmmﬂsaaj said
ormul a er ej err]al kyl or : _
[ err]al kyl oxy,mPﬁ?le’Pﬁ'é‘d“r Q\cfhgx’?—c@f Fat%B'rt i cul ar” conpounds are those
conmpounds of formula (1) wherein gis 1 and Rerr] 5 is halo, C[err]alkyl
or - ([ err] al kyl dRiye substifsantsionarbonlatdms 35and lzh;tlaaiydp@gehmlm’,amaphmmdar are

compounds” are. 1 aecRE o, fo $0ElsRhheaiflaP B nbn g Bfon chrhon BFHERRCC

at onms on car bonarsk IRasarg aotgonsideiedias velevant substitucnisfas ghayshatiyare portsof the ssimer r ed

3, 3a, 8,
irZE t et ?ahydr o ‘RP%\E’(? t‘ﬁ"‘f’“ gﬁ?}lsgmﬁz Tgo%'géuﬂogyog |°“‘F?§B a(gﬁnls %aam l?'rbéthZ 15
net hanam ne; bsu@p@b@hwbmtpm Jaandathe subrstiugnt omearkoneal censisdered
~acceptabl e add"‘rh%& b&%nmaﬁ&fsxd@mhema%m%mhﬁrn@a b&Wﬁ&Bh ydBfufar

particul ar, those i so rlcﬂé wher el n the en ahom; on.c on atons
3a and 12b WRaveringiithepthecg Eﬁﬁﬁ‘%ﬂ 1sglesignaed ciy “Ebﬂiiﬁﬂ‘? guration i ;saaqeﬂ)
- can generally bgags. Em@f&iblﬁmh&kﬁs&weﬁtsldi@aﬁﬂmlaﬂ&mﬁ pRehndil 2b &k bboel li;ldr@g |2l

“with anlnterrredla of f.ormula. wher ej s a av, roup
“lch s haio P 2 TP hidslof e 3128 Blaf oimiBed by e FanyBiopraty Prige

g, r and X are mtliejhmdhﬁtmumnﬁgumnds of formula (1). Said

N-al kyl at i on can conveniently be carried out in a reaction-inert solvent

such as, ex 5 h » s
NN di et hyI nm%&g"%"‘ ﬁ%ﬁ%@uﬁ%% efédﬁog&g& ﬁ“ﬁ'ﬁ’%ﬁ I 'E“ﬁ%né P a8 ce
of a suitabl e binchidesh¢ pharmgcentigally mp@bletaddﬂ@naam &he stérepisomenicy raard ux
t enperat ure, rramsgm}'aﬁp&,detﬁ ite of the reaction. Alternatively, said
N-al kyl ati on may al so be performed using the procedure described by
Monkovic et al. (J. Med. Chem

A particular group of compounds comprises those compounds of formula (I) wherein

20  RI13,RI4, RI5 and R16 each independently are hydrogen or Cy.galkyl.

l.

Of particular interest are those compounds of formula (I) that are other than 3,3a,8,12b-tetrahydro-
. N—methyl—ZH—dibenzo[3,4:6,7]-cyclol_1epta[l.2-b]fqran—2-methanaznine.

25  Interesting compounds are those compdunds of formula (I) wherein R! and R are both .'
Ci-¢alkyl.

Other interesting compounds are those compounds of formula (I) wherein R and R2
are taken together with the nitrogen atom to which they are attached and form a

30 morpholinyl ring; a radical of formula (c), in particular, a radical of formula (c) wherein
mis 2, R” is hydrogen and R" is aryl or arylcarbonyl; or a radical of formula (e), in
particular a radical of formula (e) wherein R” is éryl, C, alky! or hydroxyC, .alkyl.

Still other interesting compounds are those compounds of formula (I) wherein X is
35 CR6R7o0rO. '

Particular compounds are those compounds of formula (I) wherein R} and R? are both
methyl and n is 1. '



(1973), 16(4), p. 403-407) which involves the use of a pressurised reaction
vessel. [err] The conpounds of fornmula (I) may al so be converted into each
ot her fol |Wﬁ&sﬁ1t‘ known transformation reactions. For ingtpgeenoigze WO
97/ 38991 PCT/ EP97/ 01829 -7-
a) a conmpound of formula (1), wherein R[er-|6]- and Rlerr] taken together with
the nitrogen atomto which they are attached forma radi cal of fornula (b},

nmay be conver Fﬁﬂhéﬂﬁaﬁl&m CORIpbERAAARE tHile Brhpdinds 8 foffu lewﬁﬂiemgﬁsl IHd R
hyd f f la (1)),
o)r/ rR[aélrp]e |Og ?ﬁﬁ?tﬁwgkﬁ%ﬁég&ﬂﬁmllggounﬂﬁ& > rrucon\(/ezted ie;ItIC)nt E{;err]

correspondi ng primary or secondary am ne by hydrol ysis with aqueous al kali;

c) a conpoundOmerf ailcb undseire thoséEdhipdunas offofnila (1)Switdréin'q i8'1 Kl R*
substi t ut W t.h a?]sao l,oX r@xﬁf@ hydrol yzed into ‘a conpound
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hydr oxy; 10 d a corrpound of formula (1), wherein Rerr] and R err] are
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formula (1), containi ng a C[err]al kyl oxycar bonyl group nay be 15 °
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corr espondi nghyd cmetommecarhnmmmgamubrtmmamsemﬁwaﬁmr converting a
trivalent nitrogen intoits Noxide form Said N-oxidation reaction may
general |y be Rfost pfedérrddifle OUt by reacting the starting rraterl al of formula
(1) with an appr riate organic or |no'rg%an|c per oxi de. propriate
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benzenecar bopéommheremutue hyfiogencatgms 8a cibon mbmmraﬂdanbhw@nans aci d,
~ per oxoal kanoi %oﬁ]ﬁéng'ﬁnor? g. peroxoacetic acid,

20  The compounds of formula (I) can generally be prepared by N-alkylating an
intermediate of fonnula_ (II) with an intertnediate of formula (III) wherein W is a
suitable leaving group such as halo. In the intermediates (II) and (III), R1 to R5, n, p, q,
r and X are as defined in the compounds of formula (I). Said N-alkylation can
conveniently be carried out in a reaction-inert solvent such as, for example, methanol,

25 methylisobutyl ketone, N,N-dimethylfonnamide or dimethylsulfoxide, and optionally in
the presence of a suitable base. Stirring and elevated temperatures, for instance reflux
temperature, may enhance the rate of the reaction. Alternatively, said N-alkylation may
also be performed using the procedure described by Monkovic et al. (J. Med. Chem.
(1973), 16(4), p. 403-407) which involves the use of a pressurised reaction vessel.
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The compounds of formula (I) may also be converted into each other following ait-
known transformation reactions. For instance,



al kyl hydr operoxi des, e.g. tert-butyl hydroperoxide. Suitable solvents are,
f or  exanpl e, waara8991| ower al kanols, e.g. ethanol and the |ikePCI/EP97/01829
hydrocar bons, e.g. toluene, ketones, e.g. 2-hutanone, hal ogenated

hydr ocar bons, e.g. dichl oronethane, and nmi xttres of such solvents. 30 Pure
stereochemcally isomeric fornms of the conpounds of formula (I) may be
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sel ective or fractﬁlo&aézg_rdgﬁta%#]g@g 06 ﬂah&gx%x nantioners are |iberated 5

therefrom by al kalt or aci Fnat | ve nnet of separating t he
enant i omer i 10 f odjyea coknpouad obformulaiF), whefei RilaAd RP)ard both hyefogkn ity e mono- or

chromat ogr aphy usi g, \WIal .St ationar hase.. Said pure stereochem cally

I someric forns ma;fﬂ%{?gg%ﬂgﬁev%ﬁ?‘%@fgwlﬁf?%pondi ng pure

st er eocheni cal | ) iasomapound ob forgmubaf (I), MélesqnpRE)!anql theresbmhhydn@genhmy!bal S,

provi ded that the ﬁ_g@)%ﬂ'eglgo &E%gﬁésp%@hﬁ%ﬁgé' fically. Preferably if a
esl're

specific 10 st er eol'soner, sal d’'conmpound wi Il be synthesized by

st er eospecific QatarﬁS’H!P%‘f‘dBIF Et@bﬁ‘f’mﬂ?&gea Gesrlbyioxygarbonyd geovpmadess| y

enpl oy enanis omer ingatdlyzed'h thedoffebpoidinPidafidxdlié acidhe i nter medi ates
menti oned herei nabove gre ei t her c%rmerci al Ix;? aval | abl e or may be 15 mad_e
follow ng -art-k rocedures. For _instance, internediates of formula

(111) may be pr 28\33@80 ® FRMmPRPnds of Fremyladd L whereingX icotherthan§ mayhesonverted
al. (J. Med. Chedrthe corresponding N-oxide forms following art-known procedures for converting a
trivalent nitrogen into its N-oxide form. Said N-oxidation reaction may generally be
20  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, benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid,
25  e.g. 3-chlorobenzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. fert-butyl hydroperoxide. Suitable solvents are, for example,
water, lower alkanols, ¢.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones, e.g.
2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such

solvents.

30
Pure stereochemically isomeric forms of the compounds of formula (T) may be obtained
by the application of art-known procedures. Diéstereomers_may be separated by
physical methods such as selective crystallization and chromatographic techniques, e.g.
counter-current distribution, liquid chromatography and the like. '

35

The'compounds of formula (I) as prepared in the hereinabove described processes are
generally racemic mixtures of enantiomers which can be separated from one another
following art-known resolution procedures. The racemic compounds of formula (I)



(1973), 16(4), p. 403-407). Alternatively, internmediates of forrmula (I11)
wherein nis 1 and r is 0, said internediates 20 " being represented by
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i nvention hav@artiay@ttéddls physi cochem cal properties.. For inst ance, they
are chemically stable conmpounds. In view of these phar macol ogi cal and
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- 15  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. Chem.
(1973), 16(4), p. 403-407). '

Alternatively, intermediates of formula (III) wherein n is 1 and r is 0, said intermediates
20  being represented by formula (III-a), can also be prepared by reacting an epoxide
' derivative of formula (IV) with a Grignard reagent of formula (V) wherein X suitably is
halo, thus 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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nervous system di sorders |ike anxiety, depression and mld de reasi ﬁgﬂl
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psychosi s, schi zophrenia, mgraine, personal 'gty di sorders or )
obsessi ve- conmpul si ve di sorders, social phobi'ds or panic attacks, organic
mental disorders, mental disorders in children, aggression, 25 menory

di sorders and dEpaxideseof domanla VS can be prrparedaisingart-sepweproceduressuch ay

bul i m & and..S1 NdrGiaMRPAf Bimelie i Tbirfitth VD) With ANURABIE pefoRSHRNIEA 3 Y De
used as anxiolytics, antipsychotics, antidepressants, anti-m graine agents
and as agents HEWHRIOPIECIZSiCRRi¢-al to overrul e the addictive properties of
drugs of abuse. 30 The conpgung farmula (1) may al pwoxisle used as

t herapeutic agents in the trg jf ndyoric disord )

advant ageous to use the e8t 3 ' onbi nation with classical
~therapeutic agents for such d : e tofMpounds of fornula (1) may

. also serve in the treatnent or the gvent‘i on of 35 damage to the nervous
© system caused by trauma, stroke, n degenerative ill nesses WO 97/ 38991
. PCT/ EP97/ 01829 Thdeompohnds ef thelpresentindentionsshowaaffinitys for S, teickptots, phrtivhlarig

. pressure, thro | . S € led e ' ' | S

Pike dystunct ofbtoriTya sE ST atokfi hdfenchlfie BETELALA 67D} Bbef " Bpfiibnin

:ci Ikle 5 hI n vL(ﬁM—I&‘D in heuralogiceand psgchidtrit disordeng¥edited bp M. DorFemdasi 4id published in
ol lows that t tr I ' | ol I i

war m bl ooded .anfgr% @Sg‘gﬁa@ﬁﬁgé F?@r@é%@%géﬁég’g‘gi%@t@%?%@? 'h'%ﬁ(f ‘%g&r%%&ﬁsi ng

the systeni c adatagonistie:propertiés of the:presgrsicompoundsumay bsf demansirptod byl teeir inhibitory

bor o 17 A Rl R o 300 a0 b D . Res.

addi ctive br opelzf’i?gg'ﬁ (1989). ﬁﬂﬁ&%’%’ee@%@?‘?ﬁ‘ﬁ@s }9? g?éiﬁ?“l"%‘&‘@?ﬂ‘i%‘ﬁ‘h?Wus

al sodr elates tOimIastmgrpiﬁl nﬁfcﬁﬂ@gifmlaaﬁﬁt in&?e ?ﬂt'rl:ll’:fféshlﬁfkitﬁfahgicﬁ i$ d%sc?iﬁétl aﬁ
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m grai ne and ad@esttonRatg' which is describeddin Aysh.dht. Phaseacodym, 227338253 (1977). t he

treat nent of5 such di seases could deternine the effective therapeutic daily

amount fromth e1hé Eamﬁgﬁﬁasto? e ﬁ‘éfem ﬁ)@eméneﬂar@gff&\?brurabf@plﬁfs{cggﬁérﬂi%al properties.

For instance, they are chemically stable compounds.

In view of these pharmacological and physicochemical properties, the compounds of -

20 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,
migraine, personality disorders or obsessive-compulsive disorders, social phobias or
panic attacks, organic mental disorders, mental disorders in children, aggression,

25 memory disorders and attitude disorders in older people, addiction, obesity, bulimia and
similar disorders. In particular, the present compounds may be used as anxiolytics,
antipsychotics, antidepressants, anti-migraine agerits and as agents having the potential
to overrule the addictive properties of drugs of abuse.

30 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.

The compounds of formula (I) may also serve in the treatment or the prevention of
35 damage to the nervous system caused by trauma, stroke, neurodegenerative illnesses



t herapeutic daily anount woul d be from about 0.01 ng/kg to about 10 ng/kg
body 20 wei ght, nore preferably from about 0.05 ng/kg to about 1 ny/kg
body wei ghw %:785 o525 € of administration, the subject conmpou ofBo
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sui tabl e wettabl e agent, optionally conbi ned with suitable additives of any -
nature in -  Foreaseof admin:;stration, the subject compounds may be formulated into various

pharmaceutical forms for administration purposes. To prepare the pharmaceutical
compositions of this invention, a therapeutically effective amount of the particular

25  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
variety of forms depending on the form of preparation desired for administration.
These pharmaceutical compositions are desirably in unitary dosage form suitable,
preferably, for administration orally, rectally, percutaneously, or by parenteral injection.

30 Forexample, 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, syrups,
elixirs and solutions; or solid carriers such as starches, sugars, kaolin, lubricants,
binders, disintegrating agents and the like in the case of powders, pills, capsules and

35 tablets. Because of their ease in administration, tablets and capsules represent the most

advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise
sterile water, at Jeast in large part, though other ingredients, for example, to aid solu-
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' in the preparation of aqueous compositions.

~ In order to enhance the solubility and/or the stability of the compounds of formula (I) in
20  pharmaceutical compositions, it can be advantageous to employ a—, B~ or y-cyclo-
dextrins or their derivatives, in particular hydroxyalky!l substituted cyclodextrins, e.g.
2-hydroxypropyl-B-cyclodextrin. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds of formula (D) in pharmaceutical
compositions.

25
It is especially advantageous to formulate the aforementioned pharmaceutical com-
positions in dosage unit form for ease of administration and uniformity of dosage.
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
30 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,
~ injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and

segregated multiples thereof.
35

The following examples are intended to illustrate and not to limit the scope of the
present invention.
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y g §om _
~([err])-2- (br pamneteykaction Wasd Juérdhel Hithaktel fdi thistdiRmurd Wad ExtiRted witldl] 0xepi n

L, 10D a nyar B0ICERBa SPared SRR Iyt s lisepd amd thegppvepsaves
di ssol ved in_ &vapurated:t Thérpedidnt was purified bp HIPEC éver @[L4Chdofrepleotianin (d)went]
o oSPheT D AR bonORONRT A Yo SIS W ) e
t enper at ur e af¥apoRted.aticlding 0:-&Y g (3091, 1 1dikydrp-dil Reprogenyl)dibenzibfpxepin-o
room t enper at yo&) gmtbritgyiched with 10% NH err]d and water, dried and
c) Intermediate 2 (0.0047 mol) and pyridine (0.0047 mol) were dissolved in carbon
tetrachloride (4b ml) and the solution was cooled to 0 °C. Bromine (0.0047 mol) was
25  added and the resulting reaction mixture was stirred for 2 hours at room temperature.
The mixture was washed with water. The organic layer was dried, filtered, and the
solvent was evaporated. The residue was solidified by washing with diisopropylether,
then dried, yielding 0.4 g (25%) of (+)-2-(bromomethyl)-2,3,3a,12b-tetrahydrodibenzo-
[bf}furo[2,3-d]oxepin (interm. 3).
30 Example A2 .
noR.nr  a) 1a,10b-dihydro-6H-dibenzof3,4:6,7]cycloheptf1,2-bjoxirene (1g) was dissolved in
15 ml tetrahydrofurhn and cooled to 0°C, under N, atmosphere. Bromo-2-propenyl-
magnesium (5,2 ml, 1M in tetrahydrofuran) was added dropwise to the mixture and the
mixture was stirred at room temperature and then at 60°C for two hours. The mixture
35  was cooled to room temperature and quenched with 10% NH,Cl and water, dried and
the solvent was evaporated, yielding 0.5 g (48%) of 10,11-dihydro-11-(2-propenyl)-5H-
dibenzo{a,d]cyclohepten-10-ol (interm. 4).




the sol vent was evaporated, Yyielding B’"% ? ‘Eﬁ S 35‘”

10, 11- di hydwo 943808 pr openyl ) - 51 dilbenzoREPIACEDCI ohept en- 10-RETERYIO82%,
4). -No R nr b) Pyridiniumtribrom de (0 639) was added portionw se to
a sol ution of internediate 4 (0.5g) in CHCIt'érr] (15 M ). The m xture was
stirred for one hour at -10[err]C and then allowed to warmto room

t enper dtio/Renr THs) Ryridiniom tribsonsitie (0,63f)fveas added pertiohwise taa dolation ofi imermediapei4

th t t d 5
0,42 g (65% eéf@?-"%‘@"’?#&*h@ math F&Qﬁméﬁkv‘@%%“‘feﬁt N e
di benzo[ 3, 4: 6, 7a}llwcq b ayarm[to rmpmmtu(ei hermixtgy wassnmbfsmaaoﬂmh@fr anfde
ds of fay
o 1 Somer i o f or e wn s8R Valraplo e o TR s EripoRi VeliiteDD
have the tr&ns @428i(63%dof Gr-2-(hipmemetyhe3.39.84 2k tteahyddRHExanpl e B. 1 A
m Xture of int %;B&Eﬂﬁ#@]&ﬁl&%&éﬂlﬁjﬁrﬁxéﬁ@ﬁﬁ | sulfoxide (60 m) and

chloroform (30 m) was stirred and cooled to 0 err]C D et hyl am ne (gas)
was allowed to bubbl e 15 hrough the xture for 15 mnutes. The reaction
m Xxture was sti SHIR 91 1S z 8{l) a Parr Pressure vessel. The

' eac tio f m Xt ur 'Fhﬁ?tﬁial@%fﬁ:ﬁlﬁﬂﬁﬁﬂﬂiﬁﬁﬁxm@k &qm?étgdf@haﬁl in wafch&ﬁe

- WM wat er ,_._an racted w | e e Se ed.or

W dred, 10t eibsulaRs ocathop abnsi S and TR Hse Bitcn el Gl diesS ottetvise
purified by HPL¢peoified. a Li Chroprep colum (eluent: CHerr]C[err]/CH err] CH

. 95/5). The pure_20 fyactions were collected and the sol vent was
_evaporat ed, i M—éﬁlﬂ g (39% of ()-

2,3, 3a, 12b- t et r Ahyiknure NiRintenmetiiage 3(0001bl) i dimndttlyl 3ulfpxide (60D aneitchiorefuirme

- 2) Exanpl

| &C?Sphyéroxi‘gt’h 5B st B CONECE, Bty bl EhsfTBpd aiifed to bubgle
120 [err]C.I Theﬁwvuahﬁhem@rec |18 aninutes.obhe reactinn mixtire was istirred focéd4 hoyrs &t o
~CHerr]G[err], gidc fnq%ms&@eeg‘sei tmtreaeﬁaa nfiXe cva;&smedﬂa%aﬁ&eﬂ.bemm&

purified by HPLC over Li Chroprep | uent : err rr CHerr
"saturated with @W’)%A‘}“h%\!nh @@queﬂ‘dquﬂ'é‘c' Hjélg\ﬂé‘;@ lethare G"%ﬂ‘iﬂe@ he
- solvent was evapgpanicityer Wi dried, filtezed\aril the Boleértarhsievibrated. Thedesidte aas C
cacid salt (1:2) o J806n B ABLE dVE § 1¥Croble cOlufth (eluent: CHoCl2/CH30H 95/5). The pure
20  fractions were collected and the solvent was evaporated, yielding 0.14 g (39%) of (+)-
2,3,3a,12b-tetrahydro-N,N-dimethyldibenzo[bf]furo[2,3-d}oxepin-2-methanamine
(comp. 1).
Example B.2 |
A mixture of intermediate 5 (0.0045 mol) and 1-(2-hydroxyethyl)piperazine (0.0090
25  mol) was stirred for 2 hours at 120 °C. The mixture was cooled to room temperature,
' then taken up into CH,C],, filtered and the filtrate was evaporated. The residue was
purified by HPLC over LiChroprep (eluent: CH,CL/(CH,OH, saturated with NH,)
96/4). The desired fractions were collected and the solvent was evaporated. The
residue was converted into the hydrochloric acid salt (1:2). The ?mcipitate was filtered
30 off and dried, yielding 0.73 g (37%) of (x)-4-[(3,3a,8,12b-tetrahydro-2H-dibenzo-
' [3.4:6,7]cyclohepta[1,2-b]furan-2-yl)methyl]- 1-piperazineethanol dihydrochloride
(comp. 3).

Example B.3

a) A mixture of intermediate 5 (0.030 mol) and dimethylamine (2 M in tetrahydrofuran;
35 150 ml) was diluted with tetrahydrofuran (100 m}) and stirred overnight at 65 °C in a

Parr pressure vessel. The reaction mixture was cooled to room temperature, and

filtered. The filtrate was evaporated. The residue was purified by HPLC over

-
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O off and dried, yielding 0.73 g (37% of

) - 4-[(3,3a 8, 12b-t et r ahydr o- 2H- di benzo- ’

3,4:6, 7] a[l, 2-b]furan-2-yl)methyl]- 1 -piperazi nggigaEslis2o
|hydrochl or| ?%:orrp 3). Example B.3 a) A mixture of internediate 5

0. 030 nmol) and dinrethylamne (2 Min tetrdhydrofuran; 35 150 M) was
diluted with tetrahydrofuran (100 ml) and stirred overnight at 65 [err]Cin

a Parr pressu eﬁ:?e F?;bm 985 (}ﬂ?é

tenperature, Lna ??{e? (elugﬁ\ ég}( ltlLkr§Sevap%)r at eﬁﬂ %Qgﬁ%m{e ugol\}\%%ed '
purified by He hg\,sg}vent wayevappradagly {The residue was converted into the hydrochloric acid
PCT/ EP97/ 01828alt (141), LiHelrédipiedte wak Aiftefed offHdnadried] yisldiy d@@'[(s%lj bPH)NH err]

Cuaporat o, TAOS LR ﬁa@g&%ﬁ cuS P Re o ISriBral e bivsm

E[l 1). N Thes pr ewitpinaniire iydrdchldridedd: 1) {dongnd; melting poitit@37°CY Pouf pard 8% of

err

3,3a,8,12b-t eF‘P%ﬂWH}e&‘: ﬁ?ﬂ-te& fﬁ%qlﬁ% s-efﬁaBP%S%"z%T%",“ﬁ@ é , ‘71%‘2&@%33%25531 fura

n-2- 5  net hf2R({Zostaphl2bodl; [R32o3ecl2bB)] atd (28620.32B,12ba)] ispnpoicforna37 C) .

Four pure enantionmers resulted fromthe separation of conpound 4, i.e. the
ic

(252l err ) a9 bty o BB ol Sl imitne iy e

~forns. Tal¥le ﬂ LA (=SS ounds of fornula (1) which were prepared according

3
(
[
d
(

to one of the 10 _ above exanples. Table 1 [err] Co. Ex. X R
Physi cal datalieblel nNo. 1 B.1 CH[errc]H -N(CH err])[err]

() 2 B. 1 O -NCHI[err] ([err]) 3 B. 2
CHerr] [err] ([err]); HC (1 1); mp. 258 [err]C 4

B.3 CHerr] -NCHerr])[err]
B. 3 CHerr] -NCHerr])[err] '
12b[err])] 4b B. 3 CHerr] -NCH
[2R(2[rr],3aferr],12b[err])]

0 (); HA (1:1); np. 237C 4a
[2R(2[err], 3a[err]

Co. Ex. X |R Physical data
No. | No. |
1 B.l | CH, | -N(CH,), e
2 B.1 | O |-N(CH), ()
3 - B2 CH, —NCN-—CH,——CH,—OH (x); HCI (1:1);

_ : m.p. 258 °C
4 B.3, | CH, | -N(CH), (); HCI (1:1); mp. 237°C
4a | B3 | CH, |-N(CH), [2R(20,3a0t,12bB)]
46 | B.3 | CH, | -N(CH), [2R(20,,32B,12bat))
4c | B3 | CH, | -N(CH), [2S(20,3a0,12bB))
4d | B3 | CH, | -N(CH), [25(2c,3aB,12ba)]
5 | B2 |cH, _N’-\.CH, (£); mp. 276°C; H,O

(1:2).HCI (1:1)

6 | B2 |cn, -0 5“' (£); HCI (L:1)

7 B.2 | CH, (£); m.p. 208 °C;
' HBr (1:1)
8 | B2 |CH, __NO_@_O_F (£); m.p. 253 °C; H,0
(1:D.HCI(1:D)
9 B2 |CH, | —{ ) o (); m.p. 284 °C; HCl (1:1)
\_/




4c B.3 CHerr] -NCHerr])[err]

[2S(2[err], Spowsdoorn2b[err])] 4d B.3 CHerr] -N(CH er rFG}/EP47{01829
[2S(2[err],3alerr], 12b[err])] 5 B. 2 qigerr] [err] .

([err]); mp. 276[err]C Herr]O (1:2).HC {17 1) 6 B. 2 CHerr] -
(); HO (1:1) 7 B.2 CHerr (); mp. 208
[err]C, HBr (1: C €xa rr] [err] 0);

: ; ). : » B, 2 CH[err] [err]
([err]);mp. 28 err| G 7/.38991
PCT/ EP97/ 01829 Rats.wege tiepied mm@ﬁmmmﬁand%w@g between 09635 eg/ke end

Rats" Rats Were4(9 Hodym hit e atp?é'tesﬁﬁﬂiE%ldl ﬁéuraardp&ﬂh\!aﬁ%//kgmm ween

0. 0025 nyg/ k rIg &1%‘5 ht at g&ae t est Hﬁ hour, and
wWth 1 ngl kg nogpctsc keibeny BenjfisedinkiaSenaisly. 1 MRntetproh P eketne y.
15 mi nuf3 es pr :j oAfﬁeOptd%stttﬂndTehbsar treated ras tvete submitted @ythe dOpén Bizld-Test 84 S
were submitte S . u
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Kl everl ux (12V/ somge instgad of aKieverlux® 12&/20Wlight sputce. 04 dbse atavhick 40 % ofthe
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Showed. Supbr o5t Sl EBIAALS S U HERP Supef IS R LAY

at a test dike wufas definedpsiag aGhW@QSQ Compeynds mimber|1n2,4 and? Mereiagtiyeat 4 test t y

~for 5-HT[err] apdseoi?l$ &1 rﬁ;’ﬂg&qgﬁpt ors The interaction of the conpounds of -
cformula (1) with 5 HT[er and 5 HT[err] receptors was assessed ininvitro

~radioligand bi nExas bhtoxs
A sampleor a E?@é‘a@&'%?%@aﬂ?%%ﬁé%%%ﬁf%*‘%&ggﬁtﬁ%‘éﬁ% a*r*%é-e R’ "
ng tissue) in awashssessed imbovitrmridioligand tindih expowiments. t he i _ncubat ion, the
radi ol | gandfs bi §flphfhrhi'f1doPE6HRbFaiol 4% (S8ligand 4T Blgh'Yifethp Serrhey F5PIACC
receptor is incubated with a sample of a tissue preparation enriched in a particular
receptor (1 to 5 mg tissue) in a buffered medium (0.2 to 5 mi). During the incubation,
the radioligands bind to the receptor. When equilibrium of binding is reached, the
receptor bound radioactivity is separated from the non-bound radioactivity, and the
20 receptor bound activity is counted. The interaction of the test compounds with the
receptors is assessed in competition binding experiments. Various concentrations of
the test compound are added to the incubation mixture containing the tissue preparation
and the radioligand. Binding of the radioligand will be inhibited by the test compound
in proportion to its binding affinity and its concentration.
25  The radioligand used for 5-HT34 binding affinity is 3H-ketanserin and the tissue used is
the frontal cortex of the rat. At a test concentration of 10-7 M, the compounds with
number 3, 4, 5, 8 and 9 produced an inhibition of the 5-HT24 receptor of more than 40
%, and the other compounds produced an inhibition of less than 40 %.
The radioligand used for 5-HT3¢ binding affinity is 3H-mesulergine and the tlssue used

30 is the choroid plexus of the pig. At a test concentration of 10-7 M, the compounds with
number 1, 3, 4, 5, 6, 7, 8 and 9 produced an inhibition of the 5-HT>¢ receptor of more

than 40 %, and compound number 2 produced an inhibition of less than 40 %.

D. Co example

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




receptor bound radioactivity is separated fromthe non-bound radioactivity,
and the 20 receptor bound activity is counted. The interaction of the
test comppedsaskei h the receptors is assessed in conpetiti orChEPEIOILRS
~experinents. Various concentrations of the test conpound are added to the

i ncubation mxture containing the tissue ptepar ation and the radiol i gand.

Bi nding of the radioligand will be inhibited by the test conpound in

proportion to fglljlqll. ypioNd its concentration. 25  The
radi ol i gand nd n aff n Ket anserin and the
(i ssue deed | et drhgims ewat' =9 Bang by LYy roxabrrzatie 4 b Bite dsobreddn

10[err] M thbo:ﬁﬂgrpﬁﬂﬂddiwa{d'm Duh‘t&rof&hxslkohﬁon&rewdisﬁ)lmﬁed an
conpounds. pr oRucBY R RsAlofC RO 10 3L abPhErlea g, Hhaier sshion was
for 5-HT[érr] cd:mhuiedgnﬂafthe remaining patiofitefoomgi snhltlandnd Iia, -peaparetriob(d 23D '
|5 e chor ! dplasti 1% Wiidh @ b Yerdad £R ARSI MRt APDSIEL 1 1 e
the 5-HT[err] tS&QlE?ﬂ inrwater (569 sl Prechraspbeyzy (3mol) nbbmsbmcezz mlpwersed an .
i nhi bi tion of JHRASThE PiftefEbI13EorRvasIHAIREd WRR RXBARC WatefGlab ‘A&ccljéd"tﬁ gghent

(A 1.) as used thr #%Bgut t.hese ex%al {es rel ates to a conpoun
formula (1), ¥oMme Providing an ozel sgtutign SOmPTiYng d g PHHC%'PYC ingredient per
st er eocheyy catdaypdonfulds insl).(ThieTeduligilutivn wes'fillediinl euitable2ontanas! - WO

97/ 38991 PCT/ EP97/ 01829 - 16-
Exanpl e D. 1: EXhifb 1y BIKTSKybenzoate (9 g) and propyl

4- hydr oxybenz i ssolved in boiling purified water (4 1). In
31 of this s ﬁr&%ﬂ%}%@ ?‘s’%ol ved first 2, 3-di hydroxybutanedioic acid (
10 g) and theuﬂemixtmeoﬁﬂl((ZQD@)lactnse(img)@ndmm!nt(zaﬁhgmgsmxxed:mibanded Wi th
the remaini ngt}{},?éarftepﬁu&xnﬁﬁéd)ﬁﬁﬁ%sémn%'o?gbcﬁﬂﬂdl:d&g@svﬂfa?@éﬁ fdgo! (121) and

sorbitol 70%solution (3 1) we ei d ereto saccharin (40 Q)
were di ssbt veBolyxinyipyarolidene (10 5) in water 4200 aby Yhe wetpow H“ﬁ‘b‘&’s\é‘ﬁ%?‘?‘fﬁd
](cassence ( 2t m Hnw&@c(lj ﬁéﬁhithgax'ih&‘héﬁtﬂeﬁf wSQiddfbd'i gﬁcima?sl@pﬁﬂélcenﬁlow (lbl()tgbiﬁrlndt
orner, water s a Q AV rovi ding, an oral ;sgl ution
conprising 5 8’5"'?%%‘9‘5&5?3\?& ?‘hgﬁé’& J’e“ﬂfwﬁ%lrf “Pﬁ “HF%%E%ZS‘%‘? ﬁ?m?gsﬁ?fl)' %The

resul ting sol mhlazlsx gixisg 101006 dablets,ach edritainingriOang of the active ingredient.

20  To a solution of methyl cellulose (10 g) in denaturated ethanol (75 ml) there was added
a solution of ethyl cellulose (5 g) in dichioromethane (150 ml). Then there were added
- dichloromethane (75 ml) and 1,2,3-propanetriol (2.5 ml). Polyethylene glycol (10 g)
was molten and dissolved in dichloromethane (75 ml). The latter solution was added to
the former and then there were added magnesium octadecanoate (2.5 g),
25  polyvinylpyrrolidone (5 g) and concentrated colour suspension (30 ml) and the whole
was homogenated. The tablet cores were coated with the thus obtained mixture in a

coating apparatus.
mple D.3  INJECT _ ON

Methy! 4-hydroxybenzoate (1.8 g) and propyl 4-hydroxybenzoate (0.2 g) were

30 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 g.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.



Exanpl e D. 2: FI LM COATE |on of tablet core A mxturg2 of
A I'. (100 ¥O9V3M®bse (DHQT@“ E m}jﬁ (200 g) was mixed WRFTEEM
thereafter humdified w um dodecyl sulfate (5 g) and

15. polyvinylpyrrolidone (10 g) in water ( 0 m). The wet powder m xture
was sieved, dried and sieved again. Then there was added m crocrystalline
cel | ul ose (100%Lmﬁnd hydr ogenat ed vegetable oil (15 g). The whol e was
m xed wel | andjCcRE3LRRAAE of firfulAb! et s, giving 10.000 tablets, each
containing 10 ng of the active ingredient. Coafing 20 To a sol ution of
nmethyl cellulose (10 g) in denaturated @l (75 m) there was added a
sotution of ethyl cellulose (5 g) i®)dichl or OlRdt hane (150 m). Then there
wer e added di chl oronet hane (75 m) &. , 3-propanetriol (2.5 m).

¢

Pol yet hyl ene glycol (10 g) was nolte di ssol ved in dichl oronet hane (75
my. The latter solution was added tg g former and then'ﬁ?ere wer e added
magnesi um oct adecanoate (2.5 g) ] /! pyrrolidonet(5 g) and
concentrat ed col our suspensi ‘ gl e was honogenat ed. The
tabl et cores were coated with th8 d rri‘ktureinacoating

PP ol e T s S e el B RAGRR

wat er (500 51 ) iSomtericripamitheveot, Mlemm cooling to about 50C there wer e added
while stirring_l. o propyl ene glycol (0.05 g) and A l. (4 9).
The sol ution \A/élslgg%grclé ?’34 %8‘rgnéterrper ature and supplenented with water for
i njection q.s. padZQ!OOD,Zﬂ30rd|,V| ng a solution conprising 4 ng/m of A l.

The sol ution Ss 3 !Iiéed}‘arbyflltratlon and filled in sterile containers.
Clains 1. Aco oun ormila [err] a N-oxide form a pharnaceutical ly
accept abl e addiri} #foshi% 3ot %Bsst er eochenmical Iy 5  isoneric form thereof,
wherein: nids Zérmdmzzeﬁhdndipenﬂenﬂy are hydrogen; Cj.galkyl; Cj.galkylcarbonyl; halomethyl-

carbonyl; Cj.galkyl substituted with hydroxy, Ci.salkyloxy, carboxyl, C;.galkyl-
carbonyloxy, Cj.galkyloxycarbonyl or aryl; or R! and R2 taken together with the
nitrogen atom to which they are attached may form a morpholiny] ring or a radical of

formula :
R R! Q 13
> e N
CT~ [ ™ R4 N—
P 78 (CHp)p,
Rlo R|2 . o)
15 @ (®) ©
o . .
RIS :
Y IRCA
N— R'—N N—
R6 _/
0]
(d) - (®
~ wherein : R9, R10, R11 and R}2 each independently are hydrogen, halo, halomethyl, or
Ci-ealkyl;
. mis zero, 1,2, 0r 3;
20 " RI3,R14, RI5 and R16 each independently are hydrogen, C)_galkyl, aryl or
arylcarbonyl; or ,

R15 and R16 taken together may form a bivalent radical C4_salkanediyl;
R!7 is hydrogen; C;.galkyl; C).galkylcarbonyl; halomethylcarbonyl;
Ci.galkyloxycarbonyl; aryl; diaryl)methyl; Cy.galkyl substituted with



pis zero, 1, 2, 3 2 3 or 4; riszero, 1,2,3,4 or 5; 10
Rlerr] and R err] e Ell mmﬂ are hydrogen; (err]alkyl;
C err] al kye o550y | cal bonyl; C[err]al kyl subsidykseegdigawt h
hydroxy, C[err]al kyI oxy, carboxyl, Cerr] al kyl - car bonyl oxy,

([ err] al kyl oxycarbonyl or aryl; or R err]-Bad R err] taken together with .
the nitrogen atomto which they are attached may forma norpholinyl ring ‘or

a radical of formul agydrgxy,lc IIWIl&( carbo 1ec 1k bhylok¥,err] and Rlerr]
each independently a e;mé%]r 18 ye B[ f—lsa fféﬁ‘gr y(':[O)Esh]al kyl; mis

zero, 1, 2, or 3; 20 °xgca?b¢qﬁp¥?w R err] Rlerr] and R[err] each
d dent | I rr]
and Rierr] téi&‘n‘qﬁ““?%g“hé&f fe @”*ﬁ“.‘%a[:‘%? g‘“?f A aﬂ{e
Rlerr] is hydﬁ1 9'6[ mope-ondl 1'@[‘%@ amyp ’c%ﬁuﬁ" on 'Gﬂe?rﬂm% ‘H’ch'ryI
C err] al kyl oxrpoao-bmrrty(cl -gllyyamingsaifphyln € jgatkyl, qlgaﬁc}'hixb?ytl.salhylcmhﬂ with

WD 97/ 38991 PCT/ EP97/ 01829
- 18- hydroxy, alkﬂoxﬁarFon;y, carboxyl, ([ err]al kyl carbonyl oxy, :

[ err]al kyl oxg@hrﬁfansld:pendemlwk haleacyans] eydrdxyi, halemethyd rialgméthoyg earbogylano,
hydr oxy, hal Oﬂi&bhmhlnohﬂioﬁaﬁém -5&?%%% Clnédllfﬁcarﬁéﬂsy'i'ﬁmnﬁnf}ﬂmgﬁhfo%l

dl(C[err]aIkyI)amn err]al | am no,_ "am no
di (] err] al kympaed orsli(¢ tf-ﬁﬂ“SM )aﬂ@@iu BYk ¢ ealkyleQﬁalkxgnxax(}‘;-salkylcarbonyl
Clerr] al knol caChgan ]oxﬂ;ﬁ»bdsdye,l kyl oxycar bonyl ; each R4 independently is halo,

& (Qerryal E§¥a§ca rm é?ny PR bR ol onyl | mono- o
di (C err] al kyK)iaGRSBIUNRE 9] S, STES) of 8(=Q)p; wireinr ] al kyl oxy,
C(err]al kyl car bongg an&ﬁ" caéH lﬁﬁéﬂeﬂhgr}dyoﬁ ﬁ?&JBQéW Ihydroxy, Ci-galkyl, halomethyl
Ci.¢alkyloxy or RS and R7 taken together may form methylene; mono- or
15 di(cyano)methylene; a bivalent radical of formula -(CH,),-, -(CH3)3-, -(CH,)4-, -
(CHj)s-, -0-(CH3),-0O-, -O-(CH,);3-0-; or, together with the carbon atom to
which they are attached, a carbonyl;
R8 is hydrogen, C;.galkyl, Cj.galkylcarbonyl, arylcarbonyl, arylC.galkylcarbonyl,
Cl galkylsulfonyl, arylsulfonyl or arylCj_galkylsulfonyl;
20 arylis phenyl or phenyl substituted with 1, 2 or 3 substituents selected from halo,
hydroxy, Cj.galkyl and halomethyl;
~ provided that the compound is other than (+)-3,32a,8,12b-tetrahydro-N-methyl-2H-
dibenzo[3,4:6,7]-cycloheptal 1,2-b}furan-2-methanamine oxalic acid.

25 2. A compound as claimed in claim 1 wherein the compound is other than 3,3a,8,12b-
- tetrahydro-N-methyl-2H-dibenzo[3_,4:6,7]-cyclohepta[l,2-b]furan-2-methanamine.

3.A cbmpound as claimed in claim 1 or 2 wherein R13, R14, R15 and R16 each

independently are hydrogen or Cj.galkyl.
30
- 4. A compound as claimed in any one of claims 1 to 3 wherein X is CR6R7 or O.

5. A compound as claimed in any one of claims 1 to 4 wherein R! and R2 both are
Ci-galkyl or R! and R2 are taken together with the nitrogen atom to which they are

35  attached and form a morpholinyl ring; a radical of formula (c) or a radical of formula (e).

6. A compound as claimed in émy one of claims 1 to 5 wherein the substituents on
carbon atoms 3a and 12b have the trans configuration. '
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wherein r, p antR.qA eompawrdas ciiméd imanyoenedf zkaims ditodd formsany a amedicibe.cl ai ns
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20 13. A process of preparing a compound as described in claim 1, characterized in that ;
a) an intermediate of formula (II) is N-alkylated with an intermediate of formula (III)

f
0
R
+ H-N  ———— (D)
(R'*)r\\ X ®?), R?
(1) (in

wherein in the intermediates (I1) and (III) R! to R3, n, p, q, r and X are defined as in
claim 1 and W is a suitable leaving group; in a reaction-inert solvent and, optionally, in
25  the presence of a suitable base;
~ b) converting compounds of formula () 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, orinto a
therapeutically active non-toxic base addition salt by treatment with a base, or
30 - 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.
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base; b) converting conpounds of fornmula (1) into each other follow ng

art - known trarBsfp@émﬁ@rﬁ,th@é&nédahagg_ﬁmﬁmaggsi red, converting the
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conversely, Bg‘f*i&? ng the acid addition salt forminto the free base by
treatnent with or converting the base addition salt into the free

a@{ by treat rﬂmnln_mi acid; and, if desired, preparing stereochemcally
meric form gf P qunBQcﬁQiﬁ 3%6%??’;!101) in dimethy] sulfoxide (60 ml) and chloroform

(30 ml) was stirred and cooled to = 0 °C. Dimethylamine (gas) was allowed to bubble
15 through the mixture for 15 minutes. The reaction mixture was stirred for 24 hours at
65°C in a Parr Pressure vessel. The reaction mixmre was cooled to room temperature
and concentrated, washed with water, and extracted with diethyl ether. The separated
organic layer was dried, filtered and the solvent was evaporated. The residue was
purified by HPLC over a LiChroprep column (eluent: CH2Cl>/CH30H 95/5). The pure

20  fractions were collected and the solvent was evaporated, yielding 0.14 g (39%) of (+)-
- 2,3,3a,12b-tetrahydro-N, N-dimethyldibenzo[bf]furo{2,3-dJoxepin-2-methanamine
~ (comp. 2)
Example B.2
A mixture of intermediate 5 (0.0045 mol) and 1-(2-hydroxyethyl)piperazine (0.0090
\é; 25 mol) was stirred for 2 hours at 120 °C. The mixture was cooled to room temperature,
then taken up into CH,Cl, filtered and the filtrate was evaporated. The residue was
puriﬁed by HPLC over LiChroprep (eluent: CH,CL/CH,OH, saturated with NH,)
96/4) “The desired fractions were collected and the solvent was evaporated. The
residue was converted into the hydrochloric acid salt (1:2). The precipitate was filtered
30  off and dried, yielding 0.73 g (37%) of (+)-4-{(3,3a,8,12b-tetrahydro-2 H-dibenzo-
[3,4:6,7]cyclohepta[1 2-b]furan-2-yl)methyl] 1-piperazineethanol dlhydrochlorlde
(comp. 3).

xample
a) A mixture of intermediate 5 (0.030 mol) and dimethylamine (2 M in tetrahydrofuran;
35 150 ml) was diluted with tetrahydrofuran (100 ml) and stirred overnight at 65 °Cin a
Parr pressure vessel. The reaction mixture was cooled to room temperature, and
filtered. The filtrate was evaporated. The residue was purified by HPLC over



